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	I	TRAP –	 NOITAMROFNI	LARENEG	DNA	SSENISUB 	

	.1	metI ssenisuB 	

.A  	eliforP	etaroproC 	
	

(	noitaroproC	aisA	lekciN “ ynapmoC	eht CAN	,ynapmoC	tneraP	, ”)	 	htiw	8002	,42	yluJ	no	detaroprocni	saw
(	noissimmoC	egnahcxE	dna	seitiruceS	enippilihP	eht “ CES ” 	kcotS	enippilihP	eht	htiw	detsil	saw	dna	)

(	egnahcxE “ ESP ” bmevoN	no	) 	.0102	,22	re 	

	eht	fo	flah	nrehtuos	eht	ni	detacol	era	hcihw	fo	lla	,senim	lekcin	citiretal	ruof	setarepo	ynapmoC	ehT
	.senippilihP 	

(	noitaroproC	gniniM	lekciN	abuT	oiR “ NTR ” 	stisoped	ero	lekcin	eht	poleved	ot	9691	ni	detaroprocni	saw	)
	oiR	eht	ta	derevocsid 	0791	ni	ytreporp	abuT	oiR	eht	revo	sthgir	detnarg	saw	tI	.7691	ni	etis	enim	abuT

.7791	ni	tnempihs	laicremmoc	tsrif	sti	edam	NTR	.5791	ni	gninim	decnemmoc	dna 	

(	noitaroproC	gniniM	nautaniH “ CMH ” 	eht	revo	sthgir	detnarg	saw	dna	9791	ni	detaroprocni	saw	)
agaT 	laicremmoc	tsrif	eht	dna	1891	ni	decnemmoc	ytreporp	eht	fo	tnempoleveD	.0891	ni	ytreporp	naan

	3891	ni	dednapxe	saw	ytreporp	eht	fo	ezis	ehT	.2891	ni	edam	saw	enim	naanagaT	eht	morf	tnempihs
	.seitreporp	tnecajda	no	smialc	lanoitidda	fo	noitisiuqca	eht	htiw 	 	snoitarepo	dednepsus	yliraropmet	CMH

hgih	fo	noitelped	ot	eud	6002	yraunaJ	ot	1002	lirpA	morf	enim	naanagaT	eht	ta - 	ero	etilorpas	edarg
	.sevreser 	

(	noitaroproC	gniniM	otinagaT “ CMT ” 	ni	CMH	morf	ytreporp	otinagaT	eht	deriuqca	dna	detaroprocni	saw	)
ehT	.7891 	 otinagaT	eht	morf	tnempihs	laicremmoc	tsrif 	 enim 	w .9891	ni	edam	sa 	

	noitaroproC	gniniM	oanaidgaC 	)”CMC“( 	eht	etarepo	ot	thgir	eht	deriuqca	dna	7991	ni	detaroprocni	saw
.8991	ni	enim	oanaidgaC 	

evitcejbO	etaroproC 	
	,emit	emas	eht	tA	.htworg	no	desucof	era	eW 	latnemnorivne	,ytefas	drawot	seitilibisnopser	ruo	ekat	ew

	elbaniatsus	taht	eveileb	eW	.ylsuoires	tnempoleved	dna	snoitaler	ytinummoc	dna	noitcetorp
	sti	eveihca	ot	troffe	taerg	trexe	ew	dna	noitarepo	gninim	yna	rof	drawrof	yaw	ylno	eht	si	tnempoleved

icnirp 	a	ni	snoitarepo	ruo	fo	tecaf	yreve	gninnur	ot	dna	gninim	elbisnopser	ot	dettimmoc	era	eW	.selp
dlrow - .rennam	ssalc 	

	
tnemetatS	noissiM 	

	dettimmoc	era	ew	,secitcarp	yrtsudni	labolg	tseb	gnisU ni :	
 snoitarepo	tnerruc	ruo	gnizimitpO ;	
 	gnipoleved	dna	gnirolpxE 	ruo	niatsus	ot	slarenim	rehto	dna	lekcin	rof	stisoped	lanoitidda

htworg ;	
 rennam	ylemit	a	ni	stcudorp	larenim	ytilauq	sremotsuc	ruo	ot	gnirevileD ;	
 	rieht	eveihca	ot	meht	rof	ecalpkrow	yhtlaeh	dna	efas	a	gnidivorp	dna	seeyolpme	ruo	gnirutruN

laitnetop	lluf ;	
 U seitinummoc	tsoh	ruo	fo	efil	fo	ytilauq	eht	gnitfilp ;	
 snoitarepo	ruo	lla	ni	tnemnorivne	eht	gnitcetorP dna	; 	
 ecnanrevog	etaroproc	fo	sdradnats	tsehgih	eht	gnitpodA .	

	
noisiV 	

dlrow	a	eb	oT - noitaler	yralpmexe	sah	taht	ynapmoc	ecruoser	larenim	deifisrevid	ssalc 	lla	htiw	spihs
.sredlohekats 	

.B  	weivrevO	ssenisuB 	
	

secivreS	dna	stcudorP	lapicnirP 	
	ni	ynapmoc	gninim	lekcin	tsegral	eht	dna	,ero	lekcin	citiretal	fo	sreilppus	labolg	tsegral	eht	fo	eno	era	eW

detnuocca	ew	erehw	,senippilihP	eht 	 	tuoba	fo	latot	a	dlos	evah	ot 59 	 102	ot	pu	ero	fo	sennot	noillim 3 	tA		.
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wol	a	yolpme	ot	elba	era	ew	,setis	naanagaT	dna	oanaidgaC	,otinagaT	,abuT	oiR	ruo	ta	senim	ruo	fo	hcae -
	ot	,gnildnah	etsaw	xelpmoc	ro	slacimehc	,sevisolpxe	rof	deen	eht	tuohtiw	,dohtem	gninim	tip	nepo	tsoc

wt	tcartxe 	yllareneg	dna	tisoped	eht	fo	reyal	reppu	eht	ta	srucco	hcihw	,ero	etinomil	:ero	lekcin	fo	sepyt	o
	eht	htaeneb	dnuof	yllareneg	si	hcihw	,ero	etilorpas	dna	;tnetnoc	nori	rehgih	dna	lekcin	rewol	fo	stsisnoc

kcin	rehgih	fo	stsisnoc	yllacipyt	dna	reyal	etinomil 	laicremmoc	nageb	ew	ecniS		.tnetnoc	nori	rewol	dna	le
	7791	ni	snoitarepo 102	hguorht 3 	revo	dereviled	evah	ew	, 	59 	etinomil	dna	ero	etilorpas	fo	TMW	noillim

102	,13	rebmeceD	fo	sA		.sremotsuc	ruo	ot	ero 3 	ero	etilorpas	elbaborp	dna	devorp	dah	senim	ruo	,
reser 	fo	sev 911 .6	 	noillim )”TMW“(	sennot	cirtem	tew 	 	edarg	egareva	na	htiw .1	fo 50 	devorp	dna	,lekcin	%

	fo	)selipkcots	gnidulcni(	sevreser	ero	etinomil	elbaborp	dna 42 9.7	 W	noillim 	fo	edarg	egareva	na	htiw	TM
.1 10 	ecnadrocca	ni	detamitse	sa	esac	hcae	ni	,lekcin	% 	edoC	gnitropeR	lareniM	enippilihP	eht	htiw
(“ CRMP ” .) 	

	ot	ero	eht	esu	hcihw	,sremotsuc	elpitlum	ot	ero	etinomil	dna	ero	etilorpas	fo	sedarg	tnereffid	ylppus	eW
stcudorp	etaidemretni	ecudorp ylniam	, 	 cudorp	eht	rof	dna	leets	sselniats	fo	erutcafunam	eht	rof 	fo	noit

	ero	lekcin	fo	edarg	dna	epyt	eht	no	gnidneped	yrav	ero	lekcin	fo	selas	no	snigram	ruO		.sedohtac	lekcin
hgih	htiw	,lles	ew	taht - wol	naht	snigram	rehgih	gnidivorp	ero	etilorpas	edarg - 	dna	ero	etilorpas	edarg

		.ero	etinomil 	

	ot	ero	lekcin	ruo	lles	eW 	:sremotsuc	gniwollof	eht 	

 (	.dtL	.oC	slateM	cificaP “ OCMAP ” .) 		 hgih	ruo	fo	lla	lles	eW - wol	ruo	fo	noitrop	a	dna	ero	etilorpas	edarg -
gnol	rednu	OCMAP	ot	ero	etilorpas	edarg - 	lekcinorref	tsegral	eht	si	OCMAP		.stnemeerga	ylppus	mret

	evah	eW	.napaJ	ni	recudorp 	.7791	ecnis	OCMAP	ot	ero	etilorpas	gnilles	neeb 	

 (	.dtL	,.oC	gniniM	lateM	omotimuS “ MMS ” .) 		 napaJ	a	si	MMS - 	dna	,lekcin	,dlog	,reppoc	fo	renifer	desab
es	eW		.cniz 	rednu	MMS	ot	ero	etilorpas	ll gnol - tnemeerga	ylppus	mret 	gnilles	neeb	evah	eW		.s
	ero	etilorpas .0102	ecnis	MMS	ot 	

 .sremotsuc	esenihC 		 wol	ruo	fo	noitrop	a	lles	eW - hgih	htob	dna	etilorpas	edarg -	 wol	dna - 	edarg
	dna	;ynapmoc	gnidart	esenihC	rojam	a	,enotsgniK	HD	yliramirp	,sremotsuc	esenihC	ot	ero	etinomil

orp	leets	esenihC	gnidael	a	,secruoseR	leetsoaB o	esu	sremotsuc	esenihC	ruO		.ynapmoc	gnicud 	ero	ru
(	nori	gip	lekcin	fo	noitcudorp	eht	rof “ IPN ”) 	stcudorp	lekcinorref	lanoitidart	rof	etutitsbus	a	si	hcihw	,

		.leets	sselniats	fo	noitcudorp	eht	ni	desu 	

 (	noitaroproC	lekciN	yaB	laroC “ CNBC ” .) 	 wol	lles	eW - arg 	eht	ot	enim	abuT	oiR	ruo	morf	ero	etinomil	ed
gnol	a	rednu	ytilicaf	LAPH	yaB	laroC	tnecajda - yb	denwo	si	ytilicaf	ehT	.tnemeerga	ylppus	mret 	 	,CNBC

	yraidisbus	a	si	hcihw 	fo .CNBC	ni	tseretni	ytiuqe	evitceffe	%6	a	evah	eW		.MMS 			

 	lekciN	LAPH	otinagaT noitaroproC 	 HT“( CN )” 	. 	 wol	lles	eW - 	enim	otinagaT	ruo	morf	ero	etinomil	edarg
gnol	a	rednu	ytilicaf	LAPH	otinagaT	tnecajda	eht	ot - 	yb	denwo	si	ytilicaf	ehT	.tnemeerga	ylppus	mret

CNHT .CNHT	ni	tseretni	ytiuqe	%5.22	a	evah	eW	.MMS	fo	yraidisbus	a	si	hcihw	, 	

hgih	fo	selas	no	yliramirp	desucof	ynapmoC	eht	,5002	ot	roirP - 	fo	hcum	delipkcots	dna	ero	etilorpas	edarg
	eht	ecnis	,revewoH		.ero	etilorpas	eht	ssecca	ot	nedrubrevo	sa	devomer	ew	taht	ero	etinomil	eht

telpmoc	eht	dna	anihC	ni	noitcudorp	IPN	fo	tnemecnemmoc 	ew	,5002	ni	ytilicaf	LAPH	yaB	laroC	eht	fo	noi
	etinomil	fo	selas	ruo	hguorht	maerts	eunever	rojam	dnoces	a	depoleved	evah 	,sremotsuc	esenihC	ot	ero

CNBC 	 CNHT	dna 	000,02	ot	delbuod	saw	yticapac	ngised	s’ytilicaf	LAPH	yaB	laroC	eht	,9002	enuJ	nI		.
	fo	sennot o	gnisaercni	rehtruf	,raey	rep	lekcin	deniatnoc 	.CNBC	ot	selas	ero	etinomil	ru 	dnapxe	rehtruf	oT

	evah	ew	,gnissecorp	lekcin	maertsnwod	ot	erusopxe	ruo	esaercni	dna	ero	etinomil	fo	selas	s’ynapmoC	eht
	dna	MMS	htiw	derentrap “(	.dtL	,.oC	dna	iustiM iustiM )” 	 na 	fo	noitcurtsnoc	decnemmoc	evah	d otinagaT 	

.enim	otinagaT	ruo	ot	tnecajda	ytilicaf	LAPH 	 	fo	yticapac	launna	na	sah	ytilicaf	LAPH	otinagaT	ehT 03 	000,
	fo	snot in	deniatnoc 03	detamitse	na	revo	lekc - .efil	tcejorP	raey 		

er	setareneg	osla	ynapmoC	eht	,yllanoitiddA 	lautcartnoc	gnidivorp	dna	enotsemil	fo	elas	eht	morf	eunev
CNBC	ot	secivres 	 CNHT	dna 	. 	
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	lacsif	eerht	tsap	eht	rof	noiger	dna	raey	yb	seunever	ruo	fo	segatnecrep	sezirammus	elbat	gniwollof	ehT
:sraey 	

raeY 	
napaJ 	 anihC 	 CNBC(	senippilihP 	 HT	dna LAP )	 latoT 	

etilorpaS 	 etinomiL 	 latoT 	 etilorpaS 	 etinomiL 	 latoT 	 etilorpaS 	 etinomiL 	 latoT 	 etilorpaS 	 etinomiL 	 latoT 	
3102 	 41 %	 -	 41 %	 71 %	 55 %	 27 %	 -	 14%	 14%	 13 %	 96 %	 %001 	
2102 	 %22 	 -	 %22 	 %62 	 %04 	 %66 	 -	 %21 	 %21 	 %84 	 %25 	 %001 	
1102 	 %02 	 -	 %02 	 %44 	 %02 	 %46 	 -	 %61 	 %61 	 %46 	 %63 	 %001 	

	
noititepmoC 	

	ngierof	dna	sreilppus	ero	lekcin	enippilihP	citsemod	htob	htiw	etepmoc	eW 	sreilppus	ero	lekcin
	&	noitcurtsnoC	PTC	era	srotitepmoc	citsemoD	.stekram	ero	lekcin	dlrow	ni	)aisenodnI	morf	yliramirp(
	TP	edulcni	ylniam	srotitepmoc	ngierof	elihw	,proC	slateM	puorG	munitalP	dna	,gniniM	odeloT	,gniniM

.gnabmaT	akenA 	
	

	ni	aera	cihpargoeG etepmoc	ew	hcihw 	
yramirP 	 102	ni	ylppus	lekcin 3	 ,1	dnuora	ta	detamitse	si 08 1	si	hcihw	,not	dnasuohT	0 3 y	no	esaercni	% rae -

on-y rae 	 	edifluS	morf	%04	dna	ero	lekcin	dezidixO	morf	semoc	lekcin	denifer	fo	%06	etamitse	eW		.sisab
.ero	lekcin 	

	
o	lekcin	dezidixO	ehT 	,aisenodnI	,senippilihP	eht	ni	decudorp	ylniam	dna	ero	lekcin	etiretal	sa	deman	si	er

nepo	eht	hguorht	aciremA	htuoS	dna	ainodelaC	weN	,ailartsuA - 	taht	detamitse	si	tI		.dohtem	gninim	tip
iretal	labolg	fo	%12	rof	tnuocca	senippilihP	eht	ni	noitcudorp	lekcin 	tnuocca	dna	noitcudorp	ero	lekcin	et

	.sisab	niatnoc	iN	fo	smret	ni	noitcudorp	lekcin	labolg	fo	%31	rof 	
	

	edarT	erO	lekciN 	
	ta	detamitse	si	anihC	ni	noitpmusnoc	iN		.napaJ	dna	anihC	ot	detropxe	ylniam	si	yrtnuoc	eht	ni	ero	lekciN

3102	ni	sennot	dnasuoht	039 	stnuocca	napaJ	dna	noitpmusnoc	lekcin	labolg	fo	%15	rof	tnuocca	hcihw	,
		.ylgnidrocca	,%7	rof 	

	
	054	hcihw	fo	,sisab	niatnoc	iN	ni	sennot	dnasuoht	086	ta	detamitse	si	3102	ni	noitcudorp	iN	esenihC

not	dnasuoht 	morf	semoc	sen raey	esaercni	%63	a	si	hcihw	,IPN - no - 	ero	iN	esenihC	,ylgnidroccA	.raey
	noillim	46	morf	depmuj	noitatropmi TMW 	 	ruo	rep	sa	3102	ni	sennot	cirtem	tew	noillim	09	ot	2102	ni

.hcraeser 	
	

.aisenodnI	morf	ylniam	ecnalab	eht	dna	anihC	otni	stropmi	ero	lekcin	fo	%44	rof	stnuocca	senippilihP	ehT 	
	
ehT 	 	gnizilitu	si	anihC	ni	sllim	leets	nobrac	,revewoh	,ylppus	ero	iN	ruo	rof	revird	yek	a	si	IPN	fo	htworg

84	dna	iN	%1	woleb	sniatnoc	hcihw	ero	lekcin	etiretal - 	ot	tluciffid	si	tI	.etutitsbus	ero	nori	sa	eF	%05
ni	noitpmusnoc	ero	lekcin	fo	tnuoma	eht	etamitse 	 	tsael	ta	eveileb	ew	,revewoh	,anihC	ni	sllim	leets	nobrac

.etutitsbus	ero	nori	sa	desu	saw	ero	etiretal	fo	sennot	cirtem	tew	noillim	52 	
	

lekciN	roF	kooltuO 	
lim	28.1	ta	saw	noitpmusnoc	elihw	sennot	noillim	69.1	ta	saw	3102	ni	ylppus	lekcin	labolg	detamitsE 	noil

	%6.8	yb	desaercni	noitpmusnoc	iN	labolg	ehT		.ylppusrevo	fo	sennot	dnasuoht	041	ot	gnitluser	,sennot
raey - no - .anihC	ni	htworg	fo	noitubirtnoc	eht	ot	eud	sisab	raey 	

	
s	ni	htworg	eht	,eroferehT	.leets	sselniats	yb	demusnoc	si	ylppus	lekcin	fo	%06	dnuorA 	leets	sselniat

	labolG		.lekcin	rof	kooltuo	eht	ot	rotcaf	yek	a	si	noitcudorp s 	detamitse	si	3102	ni	noitcudorp	leets	sselniat
raey	a	no	esaercni	%4.5	a	si	hcihw	,not	noillim	3.73	ta - no - 	ni	ymonoce	labolg	hsigguls	a	etipseD	.sisab	raey

legral	saw	htworg	,3102 	ta	dedrocer	saw	anihC	ni	noitcudorp	leets	sselniatS		.anihC	yb	nevird	y 	
		.3102	ni	sennot	noillim	2.81	dna	2102	ni	sennot	noillim	1.61 	

	
	ni	pihsredael	wen	eht	tcepxe	osla	eW	.ymonoce	SU	eht	ni	yrevocer	a	fo	snoitacidni	era	ereht	,yltnerruC

	emoc	ot	anihC 	rehtruf	ot	tluser	dluow	oiranecs	sihT	.htworg	etalumits	ot	seicilop	cimonoce	htiw	tuo
.lekcin	rof	dnamed	regnorts	dna	leets	sselniats	labolg	ni	htworg 	
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ecirP 	
	ehT )”EML“(	egnahcxE	lateM	nodnoL 	 	yaM	ni	)ennot/791,25$(	dnuop/76.32$	dehcaer	ecirp	hsac	lekcin

	ecirp	eht	7002	rebmeceD	yb	,revewoH	.dehcaer	reve	dah	ecirp	eht	tsehgih	eht	yllacirotsih	si	hcihw	,7002
,8002	hcraM	ni	niaga	dekaep	dna	)ennot/299,52$(	dnuop/97.11$	fo	egareva	na	ot	deppord	dah 	 	na	ta

.)ennot/522,13$(	dnuop/61.41$	fo	egareva 	
	

dim	ni	nrutnwod	laicnanif	labolg	eht	fo	tesno	eht	htiW - 	ot	kcab	dils	ecirp	hsac	lekcin	EML	eht	,8002
	eht	,9002	fo	tsom	rof	deillar	yllacidarops	secirp	elihW		.8002	rebmeceD	yb	)ennot/696,9$(	dnuop/04.4$

lraey .7002	fo	taht	naht	rewol	%06	naht	erom	saw	9002	rof	ecirp	hsac	egareva	y 	
	

	yllaudarg	emoceb	sah	tnemitnes	,evorpmi	ot	detrats	evah	slatnemadnuf	tekram	sa	,1102	dna	0102	nI
b	ot	gnikool	tekram	eht	deretne	niaga	ecno	evah	srotaluceps	dna	sdnuf	dna	taebpu	erom 	eht	no	lekcin	yu

	esuac	nac	tekram	eht	ni	srotsevni	fo	tnemevlovni	ehT	.latem	eht	rof	kooltuo	citsimitpo	erom	a	fo	kcab
	ehT	.esir	ot	detcepxe	era	secirp	nehw	yrotnevni	fo	semulov	egral	pu	yub	netfo	yeht	sa	,ytilitalov	lanoitidda

srotcaf	eseht	fo	noitanibmoc 	 a	ta	1102	dna	0102	gnidne	,tluser	a	sa	,dna	rehgih	ecirp	hsac	EML	eht	evord n	
	egareva $	fo	ecirp 9. 98 2$(	dnuop/ 1, 008 $	dna	)ennot/ 01 . 53 $(	dnuop/ 22 , 318 .ylevitcepser	,)ennot/ 	

	
nI 	 	gnimoc	ylppus	lanoitidda	eht	ot	ylniam	eud	,deusne	lekcin	fo	ylppusrevo	na	,2102 	lekcin	wen	morf

	2102	ni	ecirp	hsac	EML	eht	,tluser	a	sA	.emulov	noitcudorp	IPN	esenihC	ni	htworg	dipar	eht	dna	stcejorp
	ot	llef 	fo	egareva	na 25,71$(	dnuop/59.7$ 3 	.)ennot/ 	dnuop/08.6$	si	ecirp	hsac	EML	egareva	eht	,3102	nI

.)ennot/000,51$( 	
	

fo	shtgnertS	yeK 	 ynapmoC	eht 	
noitcudorp	tsoc	wol	yb	denniprednu	ytilibatiforP — 	etarepo	ot	ytiliba	ruo	si	ssenisub	ruo	fo	noitadnuof	ehT

	fo	smret	ni	ylbarovaf	knar	eW	.stsoc	wol	ruo	fo	esuaceb	elcyc	ecirp	ytidommoc	eht	hguorht	ylbatiforp
	rehto	ot	derapmoc	nehw	stsoc	gninim 	taht	srotcaf	fo	rebmun	a	era	erehT		.seinapmoc	gninim	lekcin

:noitisop	tsoc	wol	ruo	rof	tnuocca 	
	

 	stisoped	lekcin	citiretal	ruO	.senim	ruof	ruo	fo	lla	ta	snoitidnoc	cigoloeg	elbarovaf	morf	tifeneb	eW
raen	era - teknalb	,ecafrus - 	ot	)5(	evif	yllareneg	dna	nedrubrevo	laminim	htiw	stisoped	dereyal	ekil

	elpmis	tcudnoc	ot	su	gnilbane	,kciht	sretem	)03(	ytriht nepo - 	sredaol	dna	skcurt	gnisu	gninim	tip
	.gnildnah	etsaw	xelpmoc	ro	slacimehc	fo	esu	eht	,gnitsalb	tuohtiw 	

	
 	ni	detcartxe	eb	tsrif	ot	sdeen	hcihw	,ero	etinomil	ruo	rof	tekram	on	yllareneg	saw	ereht	,yllacirotsiH

	etilorpas	fo	sedarg	rewol	rof	tekram	on	osla	saw	erehT	.ero	etilorpas	elbaulav	erom	eht	enim	ot	redro
a	nedrubrevo	sa	dedrager	neht	saw	ero	etinomiL	.ero 	kootrednu	ew	elihw	,selipkcots	ni	decalp	dn

hgih	fo	gninim	evitceles - 	ew	,5002	ecniS	.stsoc	gninim	hgih	ylevitaler	ot	gnidael	,ero	etilorpas	edarg
	eht	dna	tekram	IPN	anihC	eht	fo	tnempoleved	eht	htiw	ero	etinomil	ruo	rof	sremotsuc	dnuof	evah

o	gninoissimmoc 	.ytilicaf	LAPH	yaB	laroC	eht	f nI 	 	dnamed	gnisaercni	decneirepxe	osla	evah	ew	,8002
wol	ruo	rof	sremotsuc	ruo	morf - ero	etilorpas	edarg 	 	eht	rof	dnamed	gnigreme	na	was	ew	,0102	ni	dna

wol	fo	esu - eht	ni	ero	nori	htiw	gnidnelb	rof	ero	etinomil	nori	hgih	,lekcin 	 .leets	nobrac	fo	noitcudorp 	
	rewol	lles	ot	ytiliba	ruo	dna	,etsaw	sa	selipkcots	ni	ti	ecalp	naht	rehtar	ero	etinomil	lles	ot	ytiliba	ruO

	rep	tsoc	tinu	eht	secuder	dna	rennam	tneiciffe	erom	a	ni	enim	ot	su	swolla	ero	etilorpas	fo	sedarg 	tew
sennot	cirtem 	 fo 	 	fo	tnemecnemmoc	ehT	.ytilibatiforp	ruo	gnivorpmi	suht	,enim	ew	taht	ero	lekcin

	3102	ni	ytilicaf	LAPH	otinagaT	eht	fo	snoitarepo	laicremmoc lliw 	 	ruo	rof	teltuo	lanoitidda	na	dda
.ero	etinomil 	

	
 era	senim	gnitarepo	ruof	ruo	ta	stisoped	lekcin	eht	,egareva	nO 	 	neves	ot	eerht	nihtiw	detacol

	gnilbane	,aera	gnidaol	retawedit	elbacilppa	eht	morf	sretemolik 	yb	noitatropsnart	dna	gniluah	ysae
	dna	segrab “(	tropsnart	tfarc	gnidnal sTCL )” 	 	nwo	eW	.spihs	’sremotsuc	ruo	ot enin 	 sTCL 	 dna 	 	evif

egrab s	 	dna 	ruo	ot	snoitarepo	gninim	ruo	morf	ecnatsid	gniluah	trohs	ehT	.dedeen	sa	sTCL	esael
.noitisop	tsoc	elbarovaf	ruo	ot	setubirtnoc	yllaitnatsbus	seitilicaf	gnidaol 		

	
 	eht	,wollahs	ylevitaler	dna	ecafrus	raen	era	stisoped	lekcin	citiretal	ruo	esuaceB 	ruo	fo	noitatilibaher

er	sevlovni	yllareneg	ssecorp	ehT	.ssecorp	drawrofthgiarts	a	si	saera	gninim - 	denim	eht	fo	gniruotnoc
	ruo	fo	noitatilibaher	evissergorp	ekatrednu	eW	.egailof	gnitnalp	dna	nedrubrevo	eht	gnicalper	,saera

c	daerps	ot	redro	ni	saera	denim 	ylevitaler	a	ni	stluser	stisoped	ruo	fo	erutan	eht	dna	,stso
.stsoc	noitatilibaher	fo	level	elbaeganam 	
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seilppuS	dna	slairetaM	waR	fo	ytilibaliavA	dna	secruoS 	
ap	eraps	dna	serit	,leuf	leseid	edulcni	ssenisub	ruo	etarepo	ot	eriuqer	ew	taht	seilppus	niam	ehT 	rof	str

	yvaeh	dna	noitaroproC	norteP	morf	stnacirbul	dna	leuf	noitaiva	dna	leseid	yub	eW	.tnempiuqe	gninim	ruo
tnempiuqe	gninim ,	 	dna	skcurt	sa	hcus srotavacxe ,	 	dna	rallipretaC	,uzusI	,ovloV	,srerutcafunam	ruof	morf

birtsid	enippilihP	rieht	hguorht	,ustamoK 	esael	ew	,noitidda	nI	.srotu sTCL 	 	gnirud	setis	enim	ruo	ta	esu	rof
	ruo	fo	lla	rof	sreilppus	evitanretla	fo	rebmun	a	era	ereht	taht	eveileb	eW	.nosaes	gnippihs	eht

.stnemeriuqer 	
	

s	lliw	yeht	taht	sedivorp	noitaroproC	norteP	htiw	tcartnoc	ylppus	gnitsixe	ruO 	lautca	eritne	eht	ylppu
	dna	ytilauq	tsehgih	fo	stnacirbul	dna	leseid	rof	puorg	eht	fo	seinapmoc	gnitarepo	eht	fo	tnemeriuqer

.tcartnoc	eht	ni	deerga	seitreporp	lacipyt	eht	no	desab 	
	

snoitcasnarT	ytraP	detaleR 	
	gnidnatstuO	.secirp	tekram	gniliaverp	ta	edam	era	seitrap	detaler	,morf	sesahcrup	dna	,ot	selas	llA
	roF	.seitrap	detaler	,morf	dna	ot	secnavda	dna	,fo	tpiecer	dna	noisnetxe	eht	ot	niatrep	secnalab	dneraey

	gnidnatstuo	sa	hcus	,noitamrofni	rehtruf ap	detaler ni	13	eton	ees	,secnalab	ytr 	 	detadilosnoc	detidua	ruo
trohs	,derucesnu	era	secnalab	esehT		.stnemetats	laicnanif - tseretni	dna	mret - 	srucco	tnemelttes	dna	,eerf

	.hsac	ni 	
	

OCMAP	htiw	stnemeergA	ylppuS	erO	lekciN 	-	 	era	eW 	a nemeerga	ylppus	ero	lekcin	ot	ytrap 	.OCMAP	htiw	st
	sah	OCMAP 1.0	a 6 	% 	dna	,NTR	,yraidisbus	ruo	fo	%63	snwo	osla	dna	ynapmoC	eht	ni	tseretni	pihsrenwo

.CMT	,yraidisbus	ruo	fo	%5.33 	
	

	MMS	htiw	tnemeergA	ylppuS	erO	lekciN – 	MMS		.MMS	htiw	stnemeerga	ylppus	ero	lekcin	ot	ytrap	a	era	eW
	a	sah 2 .4 01 	sgnidloH	enippilihP	gniniM	lateM	omotimuS	hguorht	,ynapmoC	eht	ni	tseretni	pihsrenwo	%

.noitaroproC 	
	

CNBC	htiw	tnemeergA	ylppuS	erO	lekciN 	-	 	era	eW 	a 	eW	.CNBC	htiw	tnemeerga	ylppus	ero	lekcin	a	ot	ytrap
.CNBC	ni	tseretni	ytiuqe	%6	evitceffe	na	evah 	

	
HT	htiw	tnemeergA	ylppuS	erO	lekciN CN 	-	 era	eW 	a	 HT	htiw	tnemeerga	ylppus	ero	lekcin	a	ot	ytrap 	eW	.CN

	a	evah .CNHT	ni	tseretni	ytiuqe	%5.22 	
	

htiw	stnemeergA	ecivreS 	 CNBC 	-	 	ot	gniniatrep	CNBC	htiw	stnemeerga	ecivres	suoirav	otni	deretne	sah	NTR
mad	sgniliat 	 .sgniht	rehto	gnoma	,gnildnah	slairetam	dna	noitcurtsnoc 	

	
	CNHT	htiw	tnemeergA	gnildnaH	slairetaM -	 	ot	detaler	CNHT	htiw	tcartnoc	ecivres	otni	deretne	sah	CMT

.ograc	fo	tropsnart	dna	gniluah	,gnildnah 	
	

MMS	htiw	tnemtimmoC	gnidnuF 	–	 NTR s’ 	 gnol - ret 	tbed	m etelpmoc	ot	derrucni	erew 	 	stcejorp	erutcurtsarfni
	seltsert	,yawesuac	eht	dedulcni	stcejorp	esehT	.ytilicaf	LAPH	yaB	laroC	eht	fo	tnempoleved	eht	troppus	ot

.saera	erohsffo	dna	erohserof	abuT	oiR	eht	ni	seitilicaf	reip	rehto	dna	snihplod	dna 	
	

timmoC	gnidnuF HT	htiw	tnem CN 	-	 	repoleved/renwo	sa	CMT T	fo 	otinaga S 	laicep E 	cimonoc Z eno 	 	a	derrucni
gnol - 	eht	troppus	ot	dezilitu	eb	lliw	taht	seitilicaf	reip	eht	fo	noitcurtsnoc	eht	ecnanif	ot	tbed	mret

snoitarepo 	 tilicaf	LAPH	otinagaT	eht	fo t	dedulcni	stcejorp	esehT		.y 	,rednef	rebbur	,snihplod	,yttej	eh
.saera	erohsffo	dna	erohserof	otinagaT	eht	ni	seitilicaf	reip	rehto	dna	drallobyttej 	

tnemeergA	redlohkcotS	CNBC 	-	 	ot	deerga	,CNBC	fo	sredlohkcots	rehto	eht	htiw	gnola	,NTR	,2002	,1	yluJ	nO
	eetnaraug	ro	CNBC	ot	snaol	ekam 	eht	htiw	ecnadrocca	ni	noitagilbo	snaol	s’CNBC	fo	tnemyaper	eht

	.CNBC	ni	oitar	gnidloherahs	rieht	ot	noitroporp	ni	,CNBC	fo	stnemeriuqer	laicnanif 	
	

tnemeergA	’sredlohkcotS	LAPH	otinagaT 	 -	 	eht	detucexe	iustiM	dna	MMS	,CAN	,0102	,51	rebmetpeS	nO
	erutnev	tnioj	a	demrof	seitrap	eht	hcihw	ot	tnausrup	,tnemeergA	sredlohkcotS	lekciN	LAPH	otinagaT
	led	oagiruS	,revalC	,otinagaT	yagnaraB	ni	tnalp	a	etarepo	dna	dliub	ot	,lekciN	LAPH	otinagaT	,ynapmoc

lekcin	gnilles	dna	gnicudorp	fo	esoprup	eht	rof	etroN - 	noitcudorp	eht	rof	desu	eb	ot	ediflus	dexim	tlaboc 	fo
.tlaboc	citylortcele	dna	lekcin	citylortcele 	
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	tnausruP 	ot non	a	CNHT	detnarg	MMS	,tnemeergA	sredlohkcotS	lekciN	LAPH	otinagaT	eht - 	evisulcxe
	esnecil t	ecudorp	ot	MMS	yb	denwo	ygolonhcet	fo p	eh 	lacinhcet	edivorp	ot	nekatrednu	sah	dna	stcudor

T	ot	ecnatsissa CNH 	. ynapmoC	ehT 	 	dna	ero	lekcin	htiw	CNHT	ylppus	ot	CMT	esuac	ot	nekatrednu	sah
o	esu	eht	CNHT	ot	elbaliava	ekam	ot	CMT	esuac	rehtruf	ot	dna	enotsemil 	erutcurtsarfni	dna	dnal	eht	f

	eht	fo	noitcudorp	eht	rof	yrassecen p 	dna	slairetam	gnirucorp	ni	CNHT	tsissa	llahs	iustiM	elihw	stcudor
	llahs	tnemeergA	sredlohkcotS	lekciN	LAPH	otinagaT	ehT	.snoitarepo	s’enim	eht	rof	yrassecen	tnempiuqe

sid	eht	nopu	etanimret .CNHT	fo	noitulos 	
	

	MMS	dna	NTR tnemeergA	noitutitsbuS/eetnarauG	naoL 	– gnola	,NTR 	 	fo	sredlohkcots	rehto	eht	htiw 	,CNBC
	htiw	ecnadrocca	ni	noitagilbo	snaol	s’CNBC	fo	tnemyaper	eht	eetnaraug	ro	CNBC	ot	snaol	ekam	ot	deerga

	fo	stnemeriuqer	laicnanif	eht CNBC 	, 	.CNBC	ni	oitar	gnidloherahs	rieht	ot	noitroporp	ni I 	n 	fo	noitaredisnoc
MMS	yb	edam	eetnaraug	dna	snaol	eht 	yap	lliw	NTR	, 	fo	)%1(	tnecrep	eno	ot	lauqe	eef	launna	na	MMS	ot

tnuoma	gnidnatstuo	tnaveler	eht 	 raey	hcae	fo	02	tsuguA	dna	12	yraurbeF	yreve	elbayap	si	hcihw .	
	

	tnemeergA	noitutitsbuS/eetnarauG	naoL	MMS	dna	ynapmoC	ehT –	 	rof	etutitsbus	ot	deerga	MMS 	eht
ynapmoC 	 CNHT	fo	tnemyaper	eht	eetnaraug	ro	snaol	ekam	ot 	 snoitagilbo 	 	sredlohkcotS	eht	ot	tnausrup

.0102	,51	rebmetpeS	detad	tnemeergA 	 	CAN	,MMS	yb	edam	eetnaraug	dna	snaol	eht	fo	noitaredisnoc	nI
	si	hcihw	,tnuoma	gnidnatstuo	tnaveler	eht	fo	)%1(	tnecrep	eno	ot	lauqe	eef	launna	na	MMS	ot	yap	llahs

.raey	hcae	fo	12	tsuguA	dna	12	yraurbeF	yreve	elbayap 	
	 	

seitlayoR 	

 seitlayor	tnemnrevoG 	. dna	oanaidgaC	,otinagaT	eht	esuaceB 	 	eht	nihtiw	detacol	era	senim	naanagaT
	ruo	fo	%5	fo	ytlayor	a	tnemnrevog	enippilihP	eht	yap	ot	degilbo	era	ew	,noitavreseR	lareniM	oagiruS

.enim	hcae	morf	ero	fo	selas	morf	eunever	ssorg 	

 xE xat	esic 	enippilihP	eht	ot	elbayap	si	selas	tropxe	lla	no	eunever	ssorg	fo	%2	fo	xat	esicxe	nA	.
.selas	tropxe	etutitsnoc	ytilicaf	LAPH	yaB	laroC	eht	ot	selas	ruO	.tnemnrevog 	

	
 seitlayor	renwo	mialC 	enim	oanaidgaC	eht	etarepo	eW	. 	htiw	tnemeerga	gnitarepo	na	rednu 	tsaoC	tsaE

)”tsaoC	tsaE“(	.cnI	,.oC	secruoseR	lareniM 	 .renwo	mialc	eht 	 nemeerga	eht	rednU ,t 	 	ot	thgir	eht	evah	ew
%57.8	si	hcihw	,renwo	mialc	eht	ot	ytlayor	a	fo	tnemyap	eht	ot	tcejbus	,enim	eht	etarepo 	 	ten	%7	ro(

ohhtiw	fo )sexat	gnidl 	 	.eunever	ssorg	fo eno	rof	ecuder	ot	deerga	tsaoC	tsaE	dna	CMC	,3102	yluJ	nI -
.)sexat	gnidlohhtiw	fo	ten	%5	ro(	%52.6	ot	seef	ytlayor	eht	doirep	raey 	

	
 spuorg	suonegidni	ot	seitlayoR larutluc	suonegidni	na	no	detacol	si	enim	otinagaT	ruo	esuaceB	. 	

	%1	ot	lauqe	ytlayor	a	ytinummoc	suonegidni	eht	yap	ot	deriuqer	era	ew	,dnal	lartsecna	s’ytinummoc
.enim	otinagaT	eht	morf	selas	ssorg	fo 	

lavorppA	dna	snoitalugeR	tnemnrevoG 	
(	tnemeergA	gnirahS	noitcudorP	lareniM	rof	noitacilppa	s’CMT “ ASPM ” sa	detanimoned	) 	 37	.oN	ASPA - 	IIIX

	eht	lla	dettimbus	CMT	,revoeroM		.noitaredisnocer	gnidnep	si	tcejorp	noitarolpxE	ellaS	aL	sti	rof
742	.oN	ASPM	rof	doireP	noitarolpxE	eht	fo	lawener	eht	rof	stnemeriuqer - 7002 - IIIX - 	norogduL	sti	rof	RMS

idnep	won	si	dna	,tcejorp	noitarolpxE 	eht	fo	laweneR	rof	noitacilppa	eht	,dnah	rehto	eht	nO		.lavorppa	gn
482	.oN	ASPM	fo	timreP	noitarolpxE - 9002 - IIIX - 	neeb	sah	tcejorP	noitarolpxE	ahpeK	eht	gnirevoc	RMS

.detnarg 	
	

BVI	AMA	sa	detanimoned	ASPM	rof	noitacilppa	s’NTR - BVI	AMA	dna	A441 - B	sti	rof	B441 	si	tcejorp	oajnalu
(	secruoseR	larutaN	dna	tnemnorivnE	fo	tnemtrapeD	eht	erofeb	lavorppa	gnidnep “ RNED ”)- 	dna	seniM

(	uaeruB	secneicsoeG “ BGM ” 	si	ytreporp	eht	revo	ASPM	eht	seviecer	NTR	erofeb	yrassecen	gniht	ylno	eht	;)
	eht	morf	tnemesrodne	lanif	a 	nawalaP “(	tnempoleveD	elbaniatsuS	rof	licnuoC DSCP )” 		. 	

	
rt	eht	rof	CMH	yb	detucexe	saw	tnemngissA	fo	deeD	A 210	ASPM	fo	refsna - 29 - 	ot	IIIV 	gniniM	lekciN	ramaS

“(	.proC	secruoseR SNM CR )” 	 	dna	0102	rebmetpeS	no	eciffO	lanoigeR	IIIV	BGM	eht	ot	dettimbus	saw	hcihw
ne	saw 	.lavorppa	lanif	dna	noitaulave	rehtruf	rof	eciffO	lartneC	BGM	eht	ot	emas	eht	yb	desrod 	
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tnempoleveD	dna	noitarolpxE 	
secruoseR	lekciN 	

	htob	gnissapmocne	margorp	noitarolpxe	na	dna	seitreporp	noitarolpxe	fo	oiloftrop	evisnetxe	na	evah	eW
	dleifnworb 	ot	dna	secruoser	dnetxe	ot	snoitarepo	gnitsixe	ruo	ta	krow	fo	stsisnoc	hcihw	,noitarolpxe

	gnitaeniled	dna	gnirolpxe	sevlovni	hcihw	,noitarolpxe	dleifneerg	dna	;sevreser	ot	secruoser	edargpu
	erom	nwo	eW	.seitreporp	gnitsixe	ruo	ni	stisoped	citiretal	lekcin 	stinu	gnillird	)001(	derdnuh	eno	naht

	lacimonoce	dna	kciuq	a	ni	stisoped	citiretal	ecafrus	raen	gnillird	rof	yllacificeps	dengised	neeb	evah	taht
	ot	setis	enim	ruo	fo	hcae	ta	seirotarobal	dna	stsigoloeg	fo	loop	decneirepxe	na	evah	osla	eW	.rennam

a	tcudnoc .deriuqer	sa	selpmas	fo	gniyass 	
	
	

		.seitreporp	noitarolpxe	ruo	fo	noitpircsed	yrammus	a	htrof	stes	elbat	gniwollof	ehT 	
	

eniM 	 noitacoL 	 pihsrenwO 	
	gnitarepO/ASPM

tnemeergA 	
oajnaluB 	 dnalsi	nawalaP 	 NTR 	 	taht	tcartnoc	esael	gniniM

	seratceh	5.406,3	srevoc 	
inacinaM 	 inacinaM	fo	dnalsI 	 CMH 	 	561,1	srevoc	ASPM

	ni	seripxe	dna	seratceh
7102 	

ahpeK 	 etroN	led	oagiruS 	 CMT 	 	tnemeerga	gnitarepO
	seratceh	57.089,6	srevoc

2302	ni	seripxe	dna 	
ellaS	aL 	 etroN	led	oagiruS 	 CMT 	 	tnemeerga	gnitarepO

	dna	seratceh	428,6	srevoc
		.4302	ni	seripxe

	aera	ASPM	eht	,revewoH
	neeb	sah	rof	deilppa
	859.432,2	ot	decuder

seratceh 	
norogduL 	 	led	oagiruS	ecnivorP

ruS	led	oagiruS	dna	etroN 	
CMT 	 	taht	tnemeerga	gnitarepO

	seratceh	60.842,3	srevoc
2302	ni	seripxe	dna 	

aoB 	 	taganiD	fo	ecnivorP
sdnalsI 	

CMC 	 	fo	mudnaromeM
tnemeergA 	 )”AOM“( 	 	taht

	seratceh	5320.622	srevoc
	,21	rebotcO	ni	seripxe	dna

4102 	

stcejorP	noitarolpxE	ruo	fo	noitpircseD 	

oajnaluB — 	detautis	si	dna	seratceh	5.406,3	fo	aera	latot	a	sah	tI	.NTR	yb	dleh	si	ytreporp	oajnaluB	ehT
	yletaidemmi 	esael	gninim	a	yb	denrevog	era	ytreporp	eht	ot	sthgir	ruO	.snoitarepo	gninim	s’NTR	fo	tsew

	eht	,yltneceR	..deyaled	neeb	sah	ASPM	na	ot	tcartnoc	esael	gninim	eht	fo	noisrevnoc	ehT	.tcartnoc
h	,detacol	si	ytreporp	oajnaluB	eht	erehw	,azarataB	fo	ytilapicinuM 	sa	aera	dezilarenim	eht	deifissalcer	sa

	NTR	erofeb	yrassecen	si	DSCP	eht	morf	tnemesrodne	lanif	A	.gninim	ot	nepo	”enoZ	tnempoleveD	lareniM“
.ytreporp	eht	no	ASPM	eht	eviecer	nac 	

	
is	,oajnaluB	lartneC	deman	aera	na	ot	sdrawhtron	sdnert	tisoped	oajnaluB	ehT 	a	naht	erom	detaut

pets	detcudnoc	evah	eW	.oajnaluB	nrehtuoS	morf	retemolik - 	eht	fo	htgnel	eht	tuohguorht	gnillird	tuo
	etilorpas	fo	TMW	noillim	5.7	fo	secruoser	detacidni	dna	derusaem	etaluclac	dna	tisoped	oajnaluB	lartneC

%88.1	fo	edarg	egareva	na	htiw	ero 	 	fo	edarg	egareva	na	htiw	ero	etinomil	fo	TMW	noillim	2.91	dna	lekcin
.deussi	si	ASPM	eht	ecno	ytreporp	eht	no	nekatrednu	eb	lliw	gnillird	rehtruF		.lekcin	%10.1 	

	
	noos	sa	oajnaluB	lartneC	dna	oajnaluB	nrehtuoS	no	gnillird	ecnemmocer	ot	noitnetni	ruo	si	tI 	retne	ew	sa

.seitreporp	eht	ot	tcepser	htiw	ASPM	na	otni 	
	

inacinaM — 	dna	seratceh	561,1	fo	aera	latot	a	sah	tI	.CMH	yraidisbus	ruo	yb	dleh	si	ytreporp	inacinaM	ehT
etne	saw	taht	ASPM	na	yb	denrevog	era	ytreporp	eht	ot	sthgir	ruO	.ramaS	nretsaE	ni	detautis	si 	yb	otni	der



NOITAROPROC	AISA	LEKCIN 	
71 - 102	tropeR	launnA	A 3	

	

-  8 -  | egaP  
 

NS	ot	dengissa	yltneuqesbus	saw	hcihw	dna	2991	ni	CMH M D	eht	rof	noitacilppa	ehT	.CR 	fo	dee
S	ot	CMH	morf	tnemngissA NM 	lanif	dna	noitaulave	rehtruf	rof	eciffO	lartneC	BGM	eht	ot	desrodne	saw	CR

.lavorppa 	

	fo	latot	a	dlos	dna	detcartxe	dna	4991	dna	2991	neewteb	etis	inacinaM	eht	ta	gninim	detcudnoc	eW
	gninim	dednepsus	eW	.etis	eht	morf	lekcin	%54.2	fo	edarg	egareva	na	htiw	ero	etilorpas	fo	TMW	671,36

lekcin	gniliaverp	wol	esuaceb	4991	rebmeceD	ni	etis	eht	ta 	 	eW	.lacimonocenu	etis	eht	gninim	edam	secirp
	a	deredner	srotartibrA	fo	lenaP	lanoiger	a	4002	nI	.4002	dna	1002	ni	selipkcots	morf	stnempihs	edam
	niatrec	detaloiv	dah	ew	taht	sdnuorg	eht	no	ASPM	eht	fo	noitallecnac	eht	gnidnemmocer	noisiced

ivne	elbacilppa 	eht	yb	dlehpu	saw	ASPM	ruo	dna	snoitagella	hcus	detupsid	eW	.snoitaluger	latnemnor
	.9002	rebmetpeS	ni	RNED	eht	fo	draoB	noitacidujdA	seniM 	

	
	gnissecorp	era	ew	,yltnerruC	.demuser	eb	nac	snoitarepo	gninim	erofeb	enod	eb	ot	krow	si	ereht	,etad	oT

avorppa	eht 	deviecer	evah	ew	,taht	htiw	noitcennoc	nI		.ASPM	eht	rednu	doirep	noitarolpxe	eht	dnetxe	ot	l
	)4(	ruof	eht	yb	deussi	snoituloser	fo	mrof	eht	ni	ytinummoc	tsoh	eht	morf	tnemesrodne	yrassecen	eht

nuM	eht	morf	esiwekil	dna	dnalsI	inacinaM	gnisirpmoc	syagnarab 	esehT	.nauiuG	fo	ytilapici
	eht	ot	dna	IIIV	noigeR	fo	BGM	eht	ot	edam	eb	ot	snoitatneserp	suoirav	htiw	gnola	,stnemesrodne
	fo	lavorppa	eht	ot	tnenitrep	snoitaluger	tnemnrevog	eht	htiw	ecnailpmoc	ruo	fo	trap	eb	llahs	,ytinummoc

itarolpxe	eht	fo	noisnetxe	eht .doirep	no 	
	

	seitivitca	gnillird	yrotamrifnoc	ruo	nigeb	llahs	ew	,dednetxe	neeb	sah	doirep	noitarolpxe	eht	ecnO
	redro	noisnepsus	eht	ecno	gninim	ecnemmoc	lliw	eW	.yltneuqesbus si 	 .detfil 	

	
ahpeK — era	latot	a	sah	ytreporp	ehT	.CMT	yb	dleh	si	ytreporp	ahpeK	ehT 	si	dna	seratceh	57.089,6	fo	a

	nrehtron	s’enim	otinagaT	ruo	fo	tsewhtuos	yletaidemmi	,etroN	led	oagiruS	fo	ecnivorp	eht	ni	detautis
	ni	otni	deretne	ew	taht	tnemeerga	gnitarepo	na	yb	denrevog	era	ytreporp	eht	ot	sthgir	ruO	.yradnuob

	ahpeK	htiw	7002	yraurbeF 	enuJ	ni	ASPM	na	otni	deretne	CEMK		.)”CEMK“(	.proC	noitarolpxE	gniniM
	)52(	evif	ytnewt	fo	doirep	laitini	na	rof	ytreporp	eht	enim	dna	poleved	,erolpxe	ot	thgir	eht	ti	gnivig	,9002

.sraey 	
	

pxe	ot	thgir	eht	sah	CMT	,tnemeerga	gnitarepo	ruo	fo	smret	eht	rednU 	eht	etarepo	dna	poleved	,erol
	fo	seunever	ssorg	fo	%5	fo	ytlayor	a	fo	tnemyap	eht	rof	nruter	ni	ASPM	eht	fo	doirep	eht	gnirud	ytreporp

.ytreporp	eht	morf	dlos	slarenim	cillatem	lla 	
	

	ahpeK	eht	rof	timreP	noitarolpxE	eht	fo	lawener	rof	noitacilppa	ehT 	eW	.detnarg	neeb	sah	ytreporP
wollof	tcudnoc	ot	dnetni - .3102	ylrae	ni	gnillird	ecnemmoc	dna	krow	noitarolpxe	pu 	

	
norogduL — 	dna	seratceh	60.842,3	fo	aera	latot	a	sah	ytreporp	ehT	.CMT	yb	dleh	si	ytreporp	norogduL	ehT

ed	oagiruS	ecnivorp	eht	ni	detautis	si 	eht	htiw	yradnuob	nommoc	a	serahs	tI	.ruS	led	oagiruS	dna	etroN	l
	na	yb	denrevog	era	ytreporp	eht	ot	sthgir	ruO	.ytreporp	eht	fo	tsewhtron	eht	no	ytreporp	ahpeK

ML		.)”CML“(	.proC	gniniM	norogduL	htiw	7002	tsuguA	ni	otni	deretne	ew	taht	tnemeerga	gnitarepo 	C
	na	rof	ytreporp	eht	enim	dna	poleved	,erolpxe	ot	thgir	eht	ti	gnivig	,7002	yluJ	ni	ASPM	na	otni	deretne

.sraey	52	fo	doirep	laitini 	
	

	eht	etarepo	dna	poleved	,erolpxe	ot	thgir	eht	sah	CMT	,tnemeerga	gnitarepo	eht	fo	smret	eht	rednU
rep	eht	gnirud	ytreporp 	seunever	ssorg	no	%5	fo	ytlayor	a	fo	tnemyap	eht	rof	nruter	ni	ASPM	eht	fo	doi

.ytreporp	eht	ot	elbatubirtta 	
	

	na	htiw	seloh	29	dellird	dna	8002	ni	ytreporp	eht	no	ecnassiannocer	lacigoloeg	detcudnoc	evah	eW
eifitnedi	eht	ni	sretem	170,1	fo	htgnel	etagergga .senoz	citiretal	d 	

	
ellaS	aL — 	fo	aera	latot	a	dah	ylsuoiverp	ytreporp	ehT	.CMT	yb	dleh	si	ytreporp	ellaS	aL	ehT 2, 32 	seratceh	4

	led	oagiruS	fo	ecnivorp	eht	ni	detautis	si	dna	seratceh	432,2	ot	decuder	neeb	dah	noitacilppa	eht	tub
ob	nommoc	a	serahs	tI	.etroN 	ruO	.ytreporp	eht	fo	edis	tsewhtuos	eht	no	ytreporp	ahpeK	eht	htiw	yradnu

	gniniM	ellaS	aL	htiw	otni	deretne	ew	taht	tnemeerga	gnitarepo	na	yb	denrevog	era	ytreporp	eht	ot	sthgir
PM	na	rof	noitacilppa	s’CEMSL		.6002	rebmeceD	ni	)”CEMSL“(	ynapmoC	noitarolpxE 	dna	gnidnep	si	AS

.ASPM	eht	fo	lavorppa	rof	stnemeriuqer	eht	gnitelpmoc	rof	elbisnopser	si	CMT 	
	

	eht	etarepo	dna	poleved	,erolpxe	ot	thgir	eht	evah	lliw	CMT	,tnemeerga	gnitarepo	eht	fo	smret	eht	rednU
ap	eht	rof	nruter	ni	,devorppa	si	ASPM	eht	ecno	ytreporp 	lla	fo	seunever	ssorg	no	%5	fo	ytlayor	a	fo	tnemy
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	dna	ytreporp	eht	morf	dlos	slarenim	cillatem P= 	morf	dlos	dna	detcartxe	enotsemil	fo	not	cirtem	rep	00.01
.ytreporp	eht 	

	
fo	noitrop	nretsewhtuos	eht	no	tisoped	citiretal	lekcin	a	deifitnedi	evah	eW 	 	eht	raen	ytreporp	eht

.tisoped	siht	no	krow	noitarolpxe	rehtruf	tcudnoc	ot	dnetni	dna	ytreporp	ahpeK	eht	htiw	yradnuob 	
	
aoB — 	.tnemenet	gninim	aicnelaV	eht	ot	suougitnoc	si	dna	ASPM	etarapes	a	yb	derevoc	si	aera	aoB	ehT

d	eb	ot	dednetni	erew	seloh	llird	761 	fo	ecnaussi	deyaled	eht	ot	eud	tub	,2102	fo	retrauq	driht	eht	yb	dellir
	enod	seitivitca	noitarolpxe	on	llits	erew	ereht	,doirep	noitarolpxe	fo	noisnetxe	rof	timrep	s’tnemenet	eht

	.aera	eht	ni 	
	

secruoseR	reppoC	dna	dloG 	
yrev	a	ni	detacol	si	senippilihP	ehT 	 	yb	tsew	eht	no	dednuob	si	tI	.niarret	lacigoloeg	dna	cinotcet	xelpmoc

tsae	eht - tsew	eht	yb	tsae	eht	no	dna	hcnerT	alinaM	gnippid - 	eht	fo	esuaceB	.hcnerT	enippilihP	gnippid
tsewhtron	gnitluser	a	,serutaef	lacigoloeg	eseht	htob	fo	noitcaretni - pilihP	gnidnert 	sti	htiw	,tluaf	enip

	.dnuorg	eht	ot	retcarahc	cigalepihcra	tcnitsid	a	deredner	sah	,sehcnarb	detaicossa	dna	rojam	suoremun
mucric	eht	sa	nwonk	osla	,"eriF	fo	miR	cificaP"	eht	nihtiw	eil	senippilihP	eht	,elacs	labolg	erom	a	nO -

n	a	htiw	aera	na	,tleb	cificaP 	etalp	ro/dna	scra	cinaclov	,sehcnert	cinaeco	fo	seires	suounitnoc	ylrae
.stnemevom 	

	
	cinaclov	dna	sekauqhtrae	fo	stceffe	gnitatsaved	eht	reffus	ot	evah	stnatibahni	enippilihP	eht	elihw	tuB

barovaf	eht	dedivorp	evah	sessecorp	lacigoloeg	emas	eseht	,snoitpure 	eht	rof	sgnittes	lacigoloeg	el
	ehT	.stisoped	larenim	rehto	dna	lekcin	,etimorhc	,reppoc	,dlog	hcir	fo	tnemecalpme	ro/dna	noitisoped
	sihT	.secruoser	larenim	ni	dewodne	ylhcir	tsom	eht	fo	eno	sa	degdelwonkca	neeb	gnol	sah	senippilihP

ht	yb	detadilav	si	mialc 	nI	.yrutneC	ht51	eht	ot	kcab	decart	eb	nac	hcihw	yrotsih	gninim	gnol	s’yrtnuoc	e
	net	pot	s’dlrow	eht	fo	eno	sa	noitisop	sti	deniatniam	senippilihP	eht	,ylralucitrap	,s’07	ot	s’05	eht

.lekcin	dna	etimorhc	,reppoc	,dlog	ni	srecudorp 	
	

uo	,laitnetop	siht	neviG 	sreganam	dna	sreenigne	ruo	fo	rebmun	a	fo	ecneirepxe	eht	dna	,egdelwonk	lacol	r
	otni	yfisrevid	ot	edam	saw	noisiced	cigetarts	a	,smrif	gninim	reppoc	dna	dlog	ni	deyolpme	ylsuoiverp

deretne	ew	,ygetarts	siht	no	desaB	.esira	seitinutroppo	eht	sa	slatem	eseht 	 	tsuguA	no	tnemeerga	na	otni
	morf	)"ICXEC"(	.cnI	ynapmoC	noitarolpxE	arellidroC	fo	serahs	gnidnatstuo	eht	fo	%001	esahcrup	ot	0102

.cnI	,)senippilihP(	noitarolpxE	naciremA	olgnA 	 )”IPEAA“( 	, P	naciremA	olgnA	fo	yraidisbus	a 	elas	ehT	.cl
evoN	no	hguorht	dehsup .0102	,51	rebm 	

	
	eht	gniniltuo	MMS	htiw	”tnemeergA	'sredloherahS	dna	noitapicitraP“	a	otni	deretne	ew	,1102	yaM	nI

s	eht	fo	smret	eht	no	desab	,1102	rebmevoN	nI			.ICXEC	ni	noitapicitrap	ytiuqe	s'MMS	fo	smret 	dia
5.1$	detsevni	MMS	,tnemeergA 	 	tsevni	ot	noitpo	eht	sah	MMS	.ytiuqe	%52	a	rof	nruter	ni	ICXEC	ni	noillim

	.%04	ot	ICXEC	ni	ytiuqe	latot	sti	gnirb	dluow	hcihw	,ytiuqe	%51	lanoitidda	na	rof	noillim	8.2$ 	
	
XEC nivorP	oayapA	ni	ytreporP	konamnaM	eht	revo	timrep	noitarolpxe	devorppa	na	sah	IC 	na	,ec

	a	rof	noitacilppa	na	dna	,arbA	fo	ecnivorp	eht	ni	ytreporP	potuK	eht	revo	noitacilppa	timrep	noitarolpxe
	,teugneB	fo	secnivorp	gniniojda	eht	nihtiw	ytreporP	nayaknaM	eht	revo	tnemeerga	lacinhcet	dna	laicnanif

.ecnivorP	niatnuoM	eht	dna	ruS	socolI 	
	
M 	konamna -	 	dna	,ecnivorP	oayapA	,rennoC	fo	ytilapicinuM	eht	nihtiw	detacol	si	ytreporp	konamnaM	ehT

EC	.ecnivorP	agnilaK	,nalablaB	fo	ytilapicinuM	eht	fo	seiradnuob	eht	ot	lamixorp	si X 	eht	ot	thgir	s’IC
PE(	timreP	noitarolpxE	na	yb	derevoc	si	ytreporp - 400 - 02 60 - 	na	htiw	6002	rebotcO	ni	detnarg	tsrif	,)RAC

o	aera 	.9002	hcraM	ni	tnemhsiuqniler	aera	tuohtiw	dewener	yltneuqesbus	saw	sihT	.seratceh	644.208,7	f
	ot	lanoitidnoC	.1102	lirpA	ni	rof	deilppa	saw	ytreporp	eht	rof	timrep	noitarolpxe	eht	fo	lawener	dnoces	A

ht ppa	e XEC	,lawener	dnoces	eht	fo	lavor nI	.dnuorg	eht	fo	%04	emos	hsiuqniler	ot	dah	IC 	 sa 	 	eht	sa	hcum
	ni	dedeeccus	ffats	lacinhcet	eht	,seratceh	000,5	si	timrep	noitarolpxe	na	rof	dewolla	si	taht	aera	muminim

era	derevoc	eht	morf	%63	yletamixorppa	ffo	gnikat 	699,4	yletamixorppa	fo	aera	latot	lanif	a	ni	gnitluser	a
	.1102	rebmevoN	ni	detnarg	yllanif	saw	noitacilppa	noitarolpxe	eht	rof	lawener	dnoces	ehT	.seratceh 	

	
	.detnemelpmi	dna	dennalp	saw	margorP	noitarolpxE	1	egatS	a	,lawener	dn2	eht	gniwollof	yletaidemmI
	saera	revo	gnillird	dnomaid	tuocs	yb	dewollof	gnilpmas	dna	gnippam	deliated	fo	detsisnoc	nalp	sihT
	eht	elihw	,1102	etal	ni	detrats	erew	seitivitca	noitacifirev	dnuorG	.enoz	cilligra	lartnec	eht	gnidnuorrus

pA	ot	2102	yluJ	morf	enod	erew	seitivitca	gnillird .3102	lir 	
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rolpxE	tseuQ senippilihP	gnillirD	noita 	eht	rof	ICXEC	yb	denoissimmoc	saw	,ynapmoc	gnillird	elbatuper	a	,
HDNM	detangised(	seloh	llird	dnomaid	)9(	enin	fo	latot	A	.reporp	gnillird - 	etagergga	na	htiw	)90	ot	10

se	latot	ehT	.detelpmoc	saw	sretem	863,2 	1	egatS	konamnaM	eht	tnemelpmi	ot	tegdub	detamit
	saw	margorp	noitarolpxe 1.16₱ 	 noillim 	ssecca	ni	syaled	ot	detubirtta	saw	tsoc	ni	esaercni	tnacifingis	ehT	.

orp	laicos	dna	,doirep	gnillird	eht	gnirud	secirp	leuf	ni	sesaercni	,rehtaew	dab	ot	eud	noitcurtsnoc 	smelb
dnats	dednetxe	ot	gnitluser	lla	egareflip	dna	syaled	yreviled	ylppus	,noitazilibom	degnolorp	ni	gnitluser -

.semit	yb 	
	

	ekat	ot	nesohc	erew	seloh	llird	eht	fo	noitacol	ehT	.detelpmoc	seloh	llird	eht	sezirammus	woleb	elbat	ehT
fo	stluser	eht	tnuocca	otni 	 	gnilpmas	lennahc	,gnilpmas	lios	,gnippam	lacigoloeg	,syevrus	lacisyhpoeg	eht

	erew	seloh	eseht	fo	llA	.ICXEC	dna	IPEAA	yb	aera	eht	ni	detcudnoc	gnilpmas	tnemides	maerts	dna
.enoZ	cilligrA	lartneC	eht	nihtiw	deddups 	

	
DI	eloH 	 Em_laniF 	 Nm_laniF 	 htumizA 	 piD 	 	laniF

htpeD 	 tratS	llirD 	 dnE	llirD 	
100HDNM 	 487713 	 7675591 	 072 	 - 55 	 06.003 	 2102 - 70 - 81 	 2102 - 80 - 01 	
200HDNM 	 396713 	 1095591 	 09 	 - 55 	 08.213 	 2102 - 80 - 42 	 2102 - 90 - 61 	
300HDNM 	 057713 	 5365591 	 072 	 - 55 	 08.032 	 2102 - 90 - 22 	 2102 - 01 - 20 	
400HDNM 	 747713 	 4365591 	 001 	 - 55 	 01.172 	 2102 - 01 - 70 	 2102 - 01 - 42 	
500HDNM 	 5.596713 	 3095591 	 522 	 - 55 	 06.57 	 2102 - 11 - 40 	 2102 - 11 - 90 	
600HDNM 	 776713 	 0055591 	 09 	 - 55 	 05.752 	 2102 - 11 - 12 	 2102 - 21 - 01 	
700HDNM 	 882813 	 2725591 	 072 	 - 07 	 03.143 	 3102 - 10 - 03 	 3102 - 20 - 51 	
800HDNM 	 223813 	 8205591 	 072 	 - 06 	 06.873 	 3102 - 20 - 42 	 3102 - 30 - 60 	
900HDNM 	 223813 	 8205591 	 09 	 - 55 	 04.991 	 3102 - 30 - 81 	 3102 - 30 - 72 	
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wol	a	etacidni	seloh	llird	detelpmoc	eht	morf	deriuqca	ataD - lamrehtipe	,noitadiflus - 	noitazilarenim	elyts
	raf	dna	wef	era	sedarg	rehgih	fo	senoz	worraN	.sedarg	wol	yllareneg	htiw 	atad	fo	etats	tnerruC		.neewteb

	llits	noitazilarenim	edarg	rehgih	fo	ytilibissop	eht	,revewoH		.etamitse	ecruoser	a	fo	tcudnoc	eht	sedulcerp
	neeb	ton	dah	enoz	cilligra	eht	fo	noisnetxe	tsewhtron	eht	sa	llew	sa	tinu	enotsemil	eht	fo	esab	eht	sa	stsixe

etset .d 	
	

	ytiruces	,noitalupop	lacol	eht	fo	roivaheb	elitsoh	,erutcurtsarfni	fo	kcal	sti	,aera	eht	fo	ssenetomer	ehT
	eht	ni	derevocsid	eb	ot	tisoped	yna	taht	etatissecen	stnemele	lanimirc	dna	sleber	tsinummoc	morf	staerht

	egannot	egral	dna	edarg	hgih	fo	eb	aera 		.depoleved	eb	ot	si	ti	fi 	
	

wener	dn2	ehT PE	rof	la - 400 - 6002 - i	deripxe	RAC 	gnillird	eht	fo	stluser	eht	gniredisnoC		.3102	rebotcO	n
	noitarolpxe	eht	taht	dednemmocer	saw	ti	,srotcaf	evitagen	detats	ylsuoiverp	eht	sa	llew	sa	margorp

dna	dehsiuqniler	eb	timrep 	 	eht	,revewoH	.tnemnrevog	eht	ot	denruter	ytreporp	eht 	dediced	tnemeganam
	timrep	noitarolpxe	eht	fo	lawener	dr3	a	rof	elif	ot krow	noitarolpxe	fo	ssergorp	eht	ni	yaled	eht	ot	eud 	,

ssop	ot	noitarolpxe	dnetxe	ot	ytissecen	eht	,ecneh nillird	lanoitidda	od	ylbi XEC	.g 	fo	lawener	stiawa	llits	IC
.gnitirw	siht	fo	sa	timrep	eht 	
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potuK 	-	 	ecnivorP	eht	ni	namoiugaD	dna	gnocbilaM	fo	seitilapicinum	eht	nihtiw	detacol	si	ytreporp	potuK
oc	si	ytreporp	ehT	.agnilaK	fo	ecnivorP	eht	ni	nalablaB	fo	ytilapicinum	eht	dna	,arbA	fo 	yb	derev

APxE	.oN	noitacilppA	timreP	noitarolpxE - 410 - 	tuoba	si	noitacilppa	eht	ni	deniatnoc	aera	latot	ehT	.RAC
92.862,31 	 .seratceh 	

	
	fo	stsisnoc	etius	sihT	.etius	cinaclov	tnemesab	cra	enegoelaP	a	yb	nialrednu	si	ytreporp	potuK	ehT

a	dna	swolf	aval	etisedna 	eht	fo	sesnel	enotsemil	fo	snoitalacretni	sniatnoc	dna	,skcor	citsalcoryp	citisedn
	htiw	skcor	citsalcoryp	citicad	yb	nialrevo	ylbamrofnoc	lla	era	esehT	.)enecoE	etal(	noitamroF	petilaM

el	enotsemil	dna	senotsdum	,senotsdnas	,swolf	aval	citicad	detalacretni 	etal(	noitamroF	adagaS	eht	fo	sesn
	lartneC	eht	fo	snoisurtni	citilohtab	yb	dedurtni	era	stinu	kcor	redlo	esehT	.)enecogilO	ylrae	ot	enecoE

.)enecogolO	etal(	xelpmoC	etiroiD	arellidroC 	
	

N	eht	si	ytreporp	potuK	eht	fo	tseW - alps	a	,tluaF	reviR	arbA	gnidnert	S 	,yllacoL	.tluaF	enippilihP	eht	fo	y
.shpargotohp	lairea	morf	deterpretni	era	stnemaenil	gnidnert	EN	dna	WN	lareves 	

	
(	detaroprocnI	senippilihP	tnomweN	yb	derolpxe	tsrif	saw	potuK “N ”tnomwe 	krow	riehT	.s’0991	eht	ni	)

	ecnassiannocer	lanoiger	dedulcni 	riehT	.gnilpmas	tnemides	maerts	lacimehcoeg	dna	gnippam	lacigoloeg
dlog	gnorts	a	fo	noitacifitnedi	eht	ni	detluser	tnemssessa - itlum	,tnanimod - 	a	no	deretnec	ylamona	tnemele

WN - .ytreporp	eht	nihtiw	egdir	gnidnert 	
	

itnedi	neeb	sah	ylamona	uA	eht	fo	ecruos	ehT ztrauq	fo	enoz	egral	a	sa	deif - 	mrofitarts	dna	gniniev	eticlac
yalc	yb	detsoh	tnemecalper - 	neeb	sah	enoz	noitaretla	sihT	.skcor	yratnemides	deretla	ylevisnetxe	etiryp

eg	tnomweN	.sretem	052	tuoba	fo	tnetxe	lacitrev	a	dna	sretem	005	fo	htdiw	a	revo	detaeniled 	stsigolo
wol	,egannot	klub	a	rof	laitnetop	gnorts	yfitnedi	ot	elba	erew - 	ro/dna	tisoped	uA	lamrehtipe	noitadiflus

tnemides - soh 	.tisoped	uA	det 	eht	demriffa	dna	,ytreporp	eht	fo	weiver	lacinhcet	a	detcudnoc	IPEAA
poc	yryhprop	elbaborp	htiw	tnomweN	fo	sgnidnif .keerC	natanaP	fo	maertspu	noitazilarenim	rep 	

	
XEC dleif“	fo	tcudnoc	eht	rof	nalP	laicnaniF	dna	kroW	eht	gnivah	fo	ssecorp	eht	ni	won	si	IC - 	desab

	,”noitidnocerP	fo	etacifitreC“	eht	fo	gnitnarg	eht	ot	roirp	ssecorp	CIPF	eht	rof	etisiuqer	a	,”snoitagitsevni
w EC	,tniop	siht	tA	.timrep	noitarolpxe	eht	fo	gnitnarg	eht	rof	etisiuqer	a	si	nrut	ni	hcih X 	gnikees	osla	si	IC

.ytreporp	potuK	eht	revo	sthgir	fo	refsnart	eht	rof	tseretni	fo	snoisserpxe 	
	

	nayaknaM -	 oiger	2	nihtiw	detacol	era	ICXEC	fo	seitreporP	nayaknaM	ehT 	dna	,)I	noigeR	dna	RAC(	sn
APXE	noitacilppA	timreP	noitarolpxE	ylralucitrap	,snoitacilppa	owt	yb	derevoc	yllanigiro - 	340 	

ATFA	noitacilppA	tnemeergA	ecnatsissA	lacinhceT	dna	laicnaniF	dna	)seratceh	278,1( - 	945,77(	800
24,97	fo	aera	dnal	latot	a	rof	)seratceh APXE	,1102	,6	lirpA	nI	.seratceh	1 - BGM	yb	deined	saw	340 - 	,RAC

ATFA	,3102	,03	yraunaJ	yb	dna - 	rof	ecnaraelC	dna	sutatS	aerA	detadilosnoC	a	detnarg	neeb	dah	800
noigeR	nihtiw	seratceh	10.481,36 - ATFA	.noigeR	evitartsinimdA	arellidroC	dna	I - 	dna	detsop	saw	800

p noigeR	ni	dna	RAC	dehsilbu - 	fo	noisulcxe	eht	rof	snoituloser	dna	snoitcejbo	erom	emos	ni	gnitluser	,I
	eroM	.deciton	saw	enoz	reffub	ssaP	gnasseB	eht	no	palrevo	na	,oslA	.deviecer	erew	syagnarab	redlohekats

lcxe/tcerroc	ot	enod	erew	snoisicxe	dna	stnemtsujda 	,rettel	lanif	a	htiW	.saera	tcilfnoc	eseht	edu
BGM	ot	htob	dettimbus - BGM	eht	ot	dehsinruf	ypoc	dna	1	noigeR	dna	RAC - 	ot	ynapmoc	eht	yb	tseuqer	,OC

	”deraelc“	aera	ATFA	latot	eht	gnignirb	,edam	saw	”aera	deraelc“	latot	eht	morf	saera	tcilfnoc	eht	esicxe
p	dna .seratceh	639,45	eb	ot	dehsilbup/detso 	

	
uJ	nI XEC	eht	,3102	yl 	stimrep	noitarolpxe	)3(	eerht	ot	dnuorg	ATFA	latot	eht	trevnoc	ot	dediced	draob	IC

	eht	fo	eussi	eht	evlos	lliw	snoisrevnoc	esehT	.segats	ni 005₱ noillim	0. 	 diap - 	a	fo	deriuqer	noitazilatipac	pu
roc 	eht	si	detrevnoc	eb	ot	dediced	yllaitini	aera	ehT	.AATF	eht	fo	gningis/gnitnarg	eht	ta	noitarop 	

961,11 - 	ehT	.woleb	pam	eht	ni	nwohs	sa	,aera	setnavreC/nayaknaM	eht	gnirevoc	dnuorg	eratceh
BGM	yb	detangised	dna	devorppa	neeb	sah	noisrevnoc - sa	eciffO	lartneC 	 APxE - APxE	,yltnerruC	.611 - 	611

	fo	seciffo	lanoiger	denrecnoc	eht	ot	desrodne	neeb	sah 	selpoeP	suonegidnI	no	noissimmoC	lanoitaN
“( PICN )” 	CIPF	eht	fo	tcudnoc	eht	rof	nalP	laicnaniF	dna	kroW	a	,denrecnoc	si	1	noigeR	sa	raf	sa	dna	,

dna	devorppa	won	si	ssecorp 	 .noitucexe	rof	ydaer 	
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nayaknaM	ehT - 	emas	eht	ot	detcejbus	dna	,stinu	lacigolohtil	emas	eht	yb	nialrednu	si	aera	setnavreC
	serutcurts	dna	stluaf	tsoM	.derutcarf	dna	detluaf	ylhgih	tcirtsid	eht	deredner	evah	taht	semiger	cinotcet

	nrettap	etagujnoc	a	mrof tsae	,sraehs	gnidnert	tsewhtron	dna	htron	yb	detanimod - 	gnidnert	tsew
htron	wef	a	dna	,serutcarf	lanoisnetxe - .serussif	gnidnert	htuos 	

	
dlog	eht	)a	:era	hcihw	,sepyt	noitazilarenim	eerht	dnuof	eb	dluoc	rotces	nayaknaM	eht	nI - 	yryhprop	hcir

itazilarenim	reppoc hgih	eht	)b	;selpmaxe	sa	stisoped	gnaoaniuG	dna	ESF	eht	htiw	,no - 	reppoc	noitadihplus
etaidemretni	eht	)c	dna	;ydob	ero	otnapeL	eht	yb	deifipyt	sa	,noitazilarenim	dlog	+ - 	+	dlog	noitadihplus

	dna	airotciV	eht	era	hcihw	fo	selpmaxe	,noitazilarenim	slatem	esab kayaN	eht	dna	seidob	ero	coyuS -
	snrettap	larutcurts	etagujnoc	tnereffid	eht	yb	dezilacol	era	sepyt	noitazilarenim	esehT	.tcepsorp	nadilaP

.aera	eht	detcessid	evah	taht 	
	

si	ereht	taht	nwohs	evah	nayaknam	ni	skcor	morf	gnitad	rA/K	fo	seiduts	deliated	,5991	nI 	 	etamitni	na
	a	ot	gnitniop	noitazilarenim	lamrehtipe	dna	yryhprop	eht	rof	sega	lacitnedi	dna	noitaicossa	laitaps
	fo	doirep	trohs	eht	gniredisnoC	.seidob	ero	ESF	dna	etigrane	otnapeL	eht	neewteb	noitaler	citeneg

taht	ylekil	tsom	si	ti	,ytivitca	lamrehtordyh 	 citamgam	elgnis	a	morf	demrof	stisoped	owt	eht -
	nommoc	a	,oslA	.ecaps	dna	emit	hguorht	noitazilarenim	fo	elyts	ni	devlove	taht	metsys	lamrehtordyh
	dna	seulav	gA/uA	,.e.i(	snoitaicossa	latem	ralimis	fo	sisab	eht	no	decuded	eb	dluoc	ecruos	latem	citamgam

gih .stisoped	htob	rof	)iB	dna	uS	,eT	h 	
	

hgih	dna	reppoc	yryhprop	eht	neewteb	noitaicossa	citeneg	a	eb	nac	ereht	tahT - reppoc	noitadihplus - 	dlog
	,dnuof	si	noitazilarenim	fo	elyts	eno	erehw	stcirtsid	nI	.seigetarts	noitarolpxe	rof	snoitacilpmi	sah	tisoped

cnedive 	ero	,revewoH	.noitaler	laitaps	etairporppa	na	ni	rehto	eht	fo	ecneserp	eht	rof	thguos	eb	dluohs	e
	tneserp	eb	syawla	ot	demussa	eb	tonnac	noitazilarenim	fo	elyts	yratnemilpmoc	eht	fo	stnuoma	edarg

ni	lacitirc	osla	era	srotcaf	larutcurts	dna	cigoloeg	esuaceb 	 	ero	fo	noitulove	lacimehcoeg	eht	ot	noitidda
.noitamrof	tisoped 	

	
	nayaknaM	eht	ni	slortnoc	noitazilarenim	eht	fo	gnidnatsrednu	raelc	a	taht	,tniop	siht	ta	,dias	eb	dluoc	tI

	troffe	noitarolpxe	na	fo	sseccus	eht	taht	hcus	deveihca	ylbanosaer	neeb	sah	rotces 	a	sah	rotces	siht	nihtiw
	si	rotces	siht	taht	nwohs	neeb	osla	sah	ti	,rotces	setnavreC	eht	ta	revO	.deniatta	gnieb	fo	ytilibaborp	hgih
	eht	fo	esuaceB	.rotces	nayaknaM	eht	sa	gnittes	larutcurts	dna	lacigolohtil	emas	eht	yb	nialrednu
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igolohtil	ni	seitiralimis 	emas	eht	taht	detcepxe	eb	ylbanosaer	osla	dluoc	ti	,slortnoc	larutcurts	dna	lac
.rotces	setnavreC	eht	ni	tneserp	osla	era	rotces	nayaknaM	eht	ni	noitazilarenim	fo	selyts	dna	slortnoc 	

	
	,yletamixorppA XEC 	tneps	IC seitreporp	noitarolpxe	rieht	ni	gniwollof	eht :	

	
	
	
	
	
	

	
noitatilibaheR	dna	tnemnorivnE 	

	snoitarepo	gninim	ruo	,noitidda	nI	.tnempoleved	elbaniatsus	fo	secitcarp	dna	selpicnirp	eht	ot	erehda	eW
	era 	ot	dettimmoc	ylpeed	era	ew	,hcus	sA	.snoitaluger	latnemnorivne	evisnetxe	dna	tnegnirts	ot	tcejbus

	noitarolpxe	morf	,snoitarepo	ruo	fo	tcapmi	latnemnorivne	eht	gniganam	ni	secitcarp	tseb	gnitnemelpmi
noitarepo	gninim	ruo	fo	noitassec	nopU	.noitatilibaher	ot 	ot	seitreporp	gninim	ruo	erotser	ot	nalp	ew	,s

erp	rieht - 	detceffa	eht	fo	tifeneb	eht	rof	sesu	dnal	evitcudorp	evitanretla	poleved	ot	ro	snoitidnoc	gninim
.seitinummoc 	

	
%3	etubirtnoc	ot	su	seriuqer	tcA	gniniM	enippilihP	ehT — 	rof	stsoc	gnillim	dna	gninim	tcerid	ruo	fo	%5

	eht	fo	noitatnemelpmi	eht a 	launn )”PEPE“(	margorP	tnemecnahnE	dna	noitcetorP	latnemnorivnE 	.
noitcetorp	latnemnorivne	launna	ruo	rednu	nekatrednu	seitivitcA 	 	edulcni	margorp	tnemecnahne	dna

	fo	ecnanetniam	ro/dna	noitcurtsnoc	,noitatserofer	,saera	debrutsid	enim	fo	noitatilibaher	:srehto	gnoma
	gnirotinom	ytilauq	ria	,tnemeganam	etsaw	suodrazah	,tnemeganam	etsaw	dilos	,seitilicaf	latnemnorivne

	ytilauq	retaw	dna 102	nI	.gnirotinom 3 	yletamixorppa	tneps	ew	, P= 633 .2	 	latnemnorivne	ruo	no	noillim
	si	swal	latnemnorivne	htiw	ecnailpmoc	fo	tsoc	ruo	taht	eveileb	eW	.margorp	tnemecnahne	dna	noitcetorp

.lairetam	ton 	
	

	htiw	ecnailpmoc	ruO reC	ecnailpmoC	latnemnorivnE )”CCE“(	etacifit 	 	sti	fo	ecnamrofrep	dna	snoitidnoc
	ot	tcejbus	era	margorp	tnemecnahne	dna	noitcetorp	latnemnorivne	launna	ruo	rednu	stnemtimmoc

itlum	a	si	TMM	ehT	.)”TMM“	eht(	maeT	gnirotinoM	etitrapitluM	eht	fo	noitaulave	dna	gnirotinom - 	rotces
edaeh	puorg 	,stinu	tnemnrevog	lacol	fo	sevitatneserper	dna	BGM	lanoigeR	eht	morf	evitatneserper	a	yb	d

non	,seicnega	tnemnrevog	rehto - 	dna	rotces	hcruhc	eht	,snoitazinagro	s’elpoep	,snoitazinagro	tnemnrevog
.ynapmoC	eht 	

	
mnorivne	rehto	dna	noitatilibaher	enim	rof	sdnuF 	ni	detisoped	dna	dehsilbatse	era	sdnuf	eetnaraug	latne

	evah	eW	.tcA	gniniM	enippilihP	eht	yb	deriuqer	sa	,sdnuf	tsurt P=1 52 .5	 us	ni	deniatniam	noillim 	sa	sdnuf	hc
102	,13	rebmeceD	fo 3 al	eht	rednu	tnemeriuqer	muminim	eht	htiw	seilpmoc	tnuoma	sihT	. .w 	

	
	fo	tnuocca	ekat	lliw	dna	dezilanif	gnieb	yltnerruc	si	nalP	gninoissimmoceD	dna	noitatilibaheR	eniM	ruO

.ero	etinomil	fo	selas	erutuf	detapicitna	ruo	morf	gnitluser	senim	ruo	fo	sevil	lufesu	eht	ni	noisnetxe	na 	
	

esnepxe	noitercca	na	koob	yllacidoirep	eW 	 	dna	noitatilibaher	enim	rof	noisivorp	gnidnopserroc	dna
	dna	noitatilibaheR	eniM	tfard	ruo	si	ytilibail/esnepxe	siht	rof	sisab	ehT	.gninoissimmoced

102	,13	rebmeceD	fo	sA	.nalP	gninoissimmoceD 3 	a	dah	ew	, P= 31 0.9	 	enim	rof	noisivorp	noillim
libaher 	gninoissimmoceD	dna	noitatilibaheR	eniM	ruo	fo	lavorppa	nopU	.gninoissimmoced	dna	noitati

	dna	noitatilibaher	enim	rof	noisivorp	ruo	tsujda	,yrassecen	fi	,dna	weiver	ot	dnetni	ew	,BGM	eht	yb	nalP 	
tisoped	ot	deriuqer	eb	yltnerrucnoc	lliw	eW	.gninoissimmoced 	 	a	ni	noisivorp	eht	ot	lauqe	sdnuf

.knab	tnemnrevoG 	
	

laicoS 	
	eht	dna	senim	eht	lla	ta	depoleved	llew	era	otereht	noitatnemelpmi	eht	dna	smargorp	tnempoleved	laicoS

itnA	.elbadnemmoc	era	smargorp	eseht	fo	htdaerb	dna	epocs - ew	spuorg	llams	fo	sngiapmac	gninim 	ton	er
.gninim	elbisnopser	dna	tnemevorpmi	suounitnoc	rehtruf	ot	detubirtnoc	tub	gninim	fo	detpursid 	

	
	tnempoleveD	laicoS	evitcepser	rieht	hguorht	serutidnepxe	laicos	rieht	eganam	snoitarepo	ruO

(	snalP	tnemeganaM “ sPMDS ” evif	era	erehT		.) - 	smargorp	raey 	stcejorp	ytiroirp	fo	tsil	a	gniniatnoc
	krow	ehT		.seitinummoc	tsoh	eht	htiw	noitatlusnoc	ni	noitatnemelpmi	rof	devorppa	dna	deifitnedi

lpmi	dna	gniyfitnedi	ni	devlovni s’PMDS	eht	gnitneme 	 	gniniatniam	rof	ytilibisnopser	llarevo	eht	sa	llew	sa

	 	tnuomA 	
)snoillim	ni( 	 seuneveR	ot	ega% 	

3102 	 phP 8.88 	 0800.0 %	
2102 	 7.48 	 %2700.0 	
1102 	 3.12 	 %6100.0 	
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noitaler	gnorts 	enim	ruo	fo	hcae	ta	smaet	snoitaleR	ytinummoC	htiw	seil	,seitinummoc	tsoh	ruo	htiw	spihs
.setis 	

	
seeyolpmE 	

102	,13	rebmeceD	ta	sA 3 	yletamixorppa	dah	ew	, 484,1 	 	yletamixorppa	,eseht	fO	.seeyolpme 326 	 	era
nedrubrevo	gnidulcni	,snoitarepo	gninim	ni	deyolpme 	 	,yletamixorppA	.lavomer 031 	 	ni	degagne	era

	dna	snoitcnuf	yrallicna	dna	ecnanetniam	suoirav 137 	 	lanoisseforp	dna	lacinhcet	,evitartsinimda	ni	era
	ro	esaercni	tnacifingis	yna	etapicitna	yltnerruc	ton	od	eW		.tnemeganam	roines	ruo	gnidulcni	,selor

i	esaerced .shtnom	evlewt	txen	eht	revo	seeyolpme	ruo	fo	noitacolla	ro	rebmun	eht	n 	

eciffO	daeH 	
	 CAN 	 CMC 	 CMH 	 CMT 	 NTR 	 ICXEC 	 CLSCL 	 CRMNS 	 latoT 	

tnemeganaM	roineS 	 21 	 1	 -	 2	 1	 -	 -	 -	 61 	
sreganaM 	 9	 1	 2	 3	 2	 2	 -	 -	 91 	
srosivrepuS 	 9	 6	 4	 4	 5	 4	 1	 -	 33 	
eliF	&	knaR 	 51 	 3	 4	 9	 8	 4	 1	 1	 54 	

latoT 	 54 	 11	 01 	 18	 61 	 01 	 2	 1	 311 	
	

etiseniM 	
	 CMC 	 CMH 	 CMT 	 NTR 	 ICXEC 	 CLSCL 	 CRMNS 	 latoT 	

tnemeganaM	roineS 	 1	 1	 1	 1	 -	 -	 -	 4	
sreganaM 	 3	 21 	 24	 52 	 -	 -	 1	 56 	
srosivrepuS 	 36	 84 	 411 	 01 8	 -	 -	 3	 903 	
eliF	&	knaR 	 31 2	 92	 2 91 	 5 42 	 3	 -	 32 	 399 	

latoT 	 271 	 351 	 853 	 856 	 3	 -	 72 	 1, 173 	
	

	stnemeergA	gniniagraB	evitcelloC	yb	denrevog	era	,stifeneb	dna	segaw	gnidulcni	,snoitidnoc	robaL
(“ ABC ” pme	elif	dna	knaR	.level	enim	eht	ta	detaitogen	) ,CMT	,NTR	ta	seeyol 	C CMH	dna	CM 	 	era	setisenim

	noisivorp	a	htiw	,sraey	evif	fo	smret	evah	yllareneg	stnemeerga	evitcelloC	.snoinu	robal	yb	detneserper
	.sraey	)3(	eerht	retfa	noitaitogener	egaw	rof 	ehT		.doirep	raey	evif	eht	rof	detaitogen	gnieb	si	ABC	s’CMH

MC	dna	NTR	fo	s’ABC	evitcepser 	sah	ABC	s’CMT	elihw	sraey	owt	gniniamer	eht	rof	detaitogen	eb	llahs	C
owt	lanif	eht	rof	nopu	deerga	dna	detaitogen	neeb   .sraey 	era	snoitidnoc	dna	segaw	ruo	taht	eveileb	eW

htiw	snoitaler	ruo	taht	eveileb	eW	.yrtsudni	gninim	enippilihP	eht	ni	tseb	eht	gnoma 	 	rieht	dna	seeyolpme
.1891	ni	derrucco	senim	ruo	fo	yna	ta	ekirts	tsal	ehT		.doog	yllareneg	era	snoinu 	

	
stsoC	noisneP 	

	s’dnuF	evitcepser	eht	yb	deretsinimda	era	emos	,snalp	tnemeriter	tcnitsid	dna	etarapes	evah	eW
teR	.seeyolpme	tnenamrep	gnirevoc	,seetsurT 	eht	gnisu	denimreted	yletarapes	era	stsoc	tnemeri

	fo	etad	eht	ot	seeyolpme	yb	deredner	secivres	stcelfer	dohtem	sihT	.dohtem	tiderc	tinu	detcejorp
	.seiralas	detcejorp	’seeyolpme	gninrecnoc	snoitpmussa	setaroprocni	dna	noitaulav 	

	
pmoc	stsoc	tifeneb	denifeD :gniwollof	eht	esir 	

 tsoc	ecivreS 	
 tessa	ro	ytilibail	tifeneb	denifed	ten	eht	no	tseretni	teN 	
 tessa	ro	ytilibail	tifeneb	denifed	ten	fo	stnemerusaemeR 	

	
non	no	sessol	ro	sniag	dna	stsoc	ecivres	tsap	,stsoc	ecivres	tnerruc	edulcni	hcihw	stsoc	ecivreS - 	enituor

	tnemetats	ynapmoc	tnerap	eht	ni	segaw	dna	seiralas	rednu	”stsoc	noisneP“	sa	dezingocer	era	stnemelttes
	stnuoma	esehT	.srucco	tnemliatruc	ro	tnemdnema	nalp	nehw	dezingocer	era	stsoc	ecivres	tsaP	.emocni	fo

eifilauq	tnednepedni	yb	yllacidoirep	detaluclac	era .seirautca	d 	
	

	denifed	ten	eht	ni	doirep	eht	gnirud	egnahc	eht	si	tessa	ro	ytilibail	tifeneb	denifed	ten	eht	no	tseretni	teN
	tnuocsid	eht	gniylppa	yb	denimreted	si	hcihw	emit	fo	egassap	eht	morf	sesira	taht	tessa	ro	ytilibail	tifeneb

nemnrevog	no	desab	etar 	ten	eht	no	tseretni	teN	.tessa	ro	ytilibail	tifeneb	denifed	ten	eht	ot	sdnob	t
	tnerap	eht	ni	”emocni	tseretnI“	ro	”esnepxe	tseretnI“	sa	dezingocer	si	tessa	ro	ytilibail	tifeneb	denifed

.emocni	fo	tnemetats	ynapmoc 	
	

sniag	lairautca	gnisirpmoc	stnemerusaemeR 	 	tceffe	eht	ni	egnahc	yna	dna	stessa	nalp	no	nruter	,sessol	dna
	ni	yletaidemmi	dezingocer	era	)ytilibail	tifeneb	denifed	no	tseretni	ten	gnidulcxe(	gniliec	tessa	eht	fo

“(	emocni	evisneherpmoc	rehto ICO )” 	 ra	stnemerusaemeR	.esira	yeht	hcihw	ni	doirep	eht	ni 	ton	e
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	stnemerusaemeR	.sdoirep	tneuqesbus	ni	emocni	fo	tnemetats	ynapmoc	tnerap	eht	ot	deifissalcer
P	desiveR	fo	noitpoda	laitini	eht	retfa	ICO	ni	dezingocer 	enippilih A 	gnitnuocc S 	sdradnat 	ot	desolc	era	91

.sgninrae	deniater 	
	

	ssenisuB	ruO	ot	detaleR	sksiR yrtsudnI	dna 	
	ruo	no	tcapmi	esrevda	na	evah	dluoc	sksir	eseht	fo	yna	fo	ecnerrucco	eht	dna	sksir	fo	rebmun	a	ecaf	eW

:noitidnoc	laicnanif	dna	snoitarepo	fo	stluser	,ssenisub 	
	

secirp	lekcin	EML	fo	ytilitaloV — m	dlrow	eht	no	tnedneped	ylegral	si	eunever	ruO 	ehT	.lekcin	fo	ecirp	tekra
	fo	ecirp	selas 	ero	lekcin 	ot	tcejbus	si	ecirp	lekcin	ehT	.lekcin	fo	ecirp	tekram	dlrow	eht	htiw	detalerroc	si

	.lortnoc	ruo	dnoyeb	era	taht	srotcaf	suoremun	yb	detceffa	si	dna	emit	revo	stnemevom	ecirp	elitalov
tuf	eht	rof	snoitatcepxe	;dnamed	dna	ylppus	labolg	edulcni	srotcaf	esehT 	fo	level	eht	;noitalfni	fo	etar	eru

	labolg	dna	;seitivitca	evitaluceps	tekram	;rallod	.S.U	eht	,ni	ecnedifnoc	dna	,fo	htgnerts	eht	;setar	tseretni
	dlrow	gniworg	A	.ymonoce	labolg	eht	ni	segnahc	gnidulcni	,stneve	cimonoce	dna	lacitilop	lanoiger	ro

am	lekcin 	dnamed	desaercni	dna	tekr 	lekcin	eht	ot	stnartne	wen	detcartta	evah	ediwdlrow	lekcin	rof
	,snoiger	suoirav	ni	senim	gnitsixe	fo	noisnapxe	dna	senim	wen	fo	tnempoleved	eht	derrups	,yrtsudni

a	ni	detluser	dna	,ainodelaC	weN	dna	aisenodnI	,ailartsuA	gnidulcni 	tuohguorht	yticapac	noitcudorp	dedd
	ro	wen	degaruocne	evah	3002	ylrae	ecnis	secirp	lekcin	ni	dnert	gnisaercni	nA	.ediwdlrow	yrtsudni	eht
	fo	etar	desaercni	nA	.yticapac	noitcudorp	rieht	dnapxe	ot	srecudorp	lekcin	lanoitanretni	gnitsixe

revo	na	dna	noisnapxe 	lekcin	erutuf	ecuder	dluoc	erutuf	eht	ni	stekram	lekcin	dlrow	ni	lekcin	fo	ylppus
	lekcin	ruo	fo	ecirp	selas	eht	fI	.stnemeerga	ylppus	ero	lekcin	ruo	rednu	eviecer	ew	secirp	eht	dna	secirp

fi	,dna	sessol	niatsus	lliw	ew	,stsoc	noitcudorp	ruo	woleb	sllaf	ero 	 	ro	liatruc	yam	ew	,eunitnoc	sessol	esoht
	cimonoce	eht	ssessa	ot	evah	osla	dluow	eW	.seitivitca	noitarolpxe	dna	gninim	ruo	fo	lla	ro	emos	dnepsus

tuc	eht	,erofereht	,dna	ytilibarevocer	no	secirp	lekcin	rewol	deniatsus	yna	fo	tcapmi - 	fo	level	dna	edarg	ffo
o .secruoser	dna	sevreser	lekcin	ru 	
	

lortnoc	ruo	dnoyeb	era	taht	sksir	tnerehni	fo	rebmun	a	ot	tcejbus	si	gninim	lekciN — 	snoitarepo	gninim	ruO
	dna	sdoirep	gniyrav	rof	stsoc	dna	slevel	noitcudorp	tceffa	nac	taht	snoitidnoc	gnignahc	yb	decneulfni	era

luser	a	sa 	eht	,snoitidnoc	rehtaew	suodrazah	ro	tnemelcnI	.ytilibatiforp	dna	seunever	ruo	hsinimid	nac	t
	riaper	ro	tnemecalper	ni	sesaercni	,snoitarepo	ruo	tcudnoc	ot	yrassecen	tnempiuqe	niatbo	ot	ytilibani

goloeg	detcepxenu	,seilppus	rehto	dna	leuf	rof	secirp	,stsoc 	fo	noitpursid	degnolorp	dna	snoitidnoc	laci
	tcapmi	tnacifingis	a	evah	dluoc	sremotsuc	ot	ero	lekcin	ruo	fo	noitatropsnart	ro	senim	ruo	ta	noitcudorp

.stluser	gnitarepo	ruo	dna	senim	ruo	fo	ytivitcudorp	eht	no 	
	

las	dna	noitcudorp	eht	gnitceffa	srotcaf	rehtO 	stsoc	ruo	ni	sesaercni	ni	tluser	dluoc	taht	ero	lekcin	ruo	fo	e
:edulcni	ytilibatiforp	dna	seunever	ruo	ni	sesaerced	dna 	

	
 ;smelborp	ecnanetniam	detcepxenu	dna	seruliaf	tnempiuqe 	
 ;leuf	dna	strap	eraps	gnidulcni	,seilppus	lacitirc	fo	noitpurretni 	
 sekauqhtrae 	 ;sedilsdnal	ro 	
 ;sdrazah	latnemnorivne 	
 ;stnedicca	lairtsudni 	
 ;stsoc	noitatilibaher	detcepxenu	ro	desaercni 	
 dna	;seitluciffid	robal	rehto	ro	segappots	krow 	
 	lanoitidda	fo	noitisopmi	eht	,stnemeriuqer	gnittimrep	gnidulcni	,snoitaluger	ro	swal	ni	segnahc

sexat 	 .snoitaluger	dna	swal	gnitsixe	fo	tnemecrofne	fo	rennam	eht	ni	segnahc	dna	seef	dna 	
	

	ero	lekcin	,seitreporp	gninim	ruo	ot	egamad	ni	tluser	dluoc	sksir	eseht	fo	yna	fo	noitazilaer	ehT
	,htaed	ro	yrujni	lanosrep	,seitilicaf	noitatropsnart	ro	noitcudorp 	,seitreporp	ruo	ot	egamad	latnemnorivne

	noitatropsnart	eht	ni	ro	ero	gninim	ni	syaled	,stnemnorivne	eniram	ro	dnal	eht	ro	srehto	fo	seitreporp	eht
.ytilibail	lagel	laitnetop	dna	sessol	yratenom	,ero	fo 	

	
skcattA	ycnegrusnI	dna	msirorreT	fo	ksiR	ehT 	-	 po	ruO 	,edisyrtnuoc	eht	ni	ssenisub	rehto	yna	ekil	,snoitare

seiticorta	tnegrusni	rehto	dna	skcatta	tsirorret	ot	enorp	era nI	. 	 	derdnuh	owt	dnuora	,1102	,3	rebotcO
	s’CMT	,srehto	gnoma	,erif	no	tes	dna	deyortsed	dna	etisenim	CMT	eht	deipucco	nem	demra	)002(

empiuqe 	dna	yrotarobal	,lennosrep	,gnitnuoccA		.seilppus	dna	slairetam	,serutcurts	gnidliub	,tn
	yletamixorppA	.deyortsed	esiwekil	erew	sdrocer	evitartsinimda P= 5.932 	 	erew	segamad	fo	htrow	noillim

o	efil	on	,yletanutroF		.tneve	cigart	eht	gnirud	deniatsus 	ew	,tnedicni	eht	ot	esnopser	nI		.tsol	saw	bmil	r
	,setisenim	rehto	fo	taht	osla	tub	s’CMT	fo	taht	ylno	ton	;setisenim	eht	ni	ytiruces	pu	feeb	ot	dediced	evah
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	eht	fo	secivres	eht	gnippat	senippilihP	eht	fo	secroF	demrA	eht	htiw	gnitanidrooc	ylesolc	yb icepS 	la
ihpargoeG	secroF	demrA	nezitiC yrailixuA	evitcA	tinU	lac 	 .seinapmoC 	

	
secirp	dna	dnamed	lekcin	dlrow	tcapmi	ylevitagen	yam	dnamed	esenihC	ni	segnahC —	 	,yletamixorppA 17 	%

102	ni	eunever	ruo	fo 3	 	ehT	.anihC	otni	ero	lekcin	fo	selas	morf	devired	saw 	esenihC 	a	emoceb	sah	tekram
seitidommoc	rof	dnamed	labolg	fo	ecruos	tnacifingis 	sdrocer	anihC	ni	noitcudorp	leets	sselniatS		. 	

02 102	ni	noillim	0. 3	 	dna 0.61 	 2102	ni	noillim 	sdrocer	noitpmusnoc	lekcin	ylgnidnopserroc	, 68 0	 uoht dnas 	
	not 102	ni 3	 	dna 087 	 2102	ni	not	dnasuoht .	

	
	,sraey	owt	tsap	eht	revo	%03	naht	erom	yb	desaercni	sah	lekcin	yramirp	fo	noitpmusnoc	s’anihC
	ruo	,ytinutroppo	ssenisub	tnacifingis	a	stneserper	esaercni	siht	elihW	.seigetartS	URC	ot	gnidrocca

monoce	dna	ymonoce	s’anihC	ot	erusopxe 	tekram	esenihC	eht	ot	erusopxe	ruO	.desaercni	sah	seicilop	ci
trohs	ruo	dna - 	ni	ytilitalov	desaercni	ni	detluser	evah	sremotsuc	esenihC	htiw	stnemeerga	ylppus	mret

tilitalov	hgih	ot	del	sah	seitidommoc	rof	dnamed	esenihC	desaercni	,noitidda	nI	.ssenisub	ruo 	eht	ni	y
	eht	edistuo	sremotsuc	egaruocsid	nac	setar	thgierf	hgiH	.ero	lekcin	ruo	gnippihs	rof	setar	thgierf
	erutuf	fo	ytilibatciderpnu	eht	ot	eud	su	htiw	stnemeerga	ylppus	mret	gnol	otni	gniretne	morf	senippilihP

cirp	eht	tceffa	osla	nac	dna	stsoc	gnippihs .ero	lekcin	ruo	rof	yap	ot	gnilliw	era	sremotsuc	esenihC	e 	
	

fles	gnikees	ylgnisaercni	si	,seitidommoc	rof	dnamed	desaercni	sti	ot	esnopser	ni	,anihC - 	yek	ni	ycneiciffus
	rehto	ni	snoitarepo	gninim	lekcin	ni	stnemtsevni	hguorht	,lekcin	gnidulcni	,seitidommoc 	nI	.seirtnuoc

	leets	sselniats	eht	ni	nwodwols	a	dna	leets	sselniats	fo	noitcudorp	eht	ni	desu	si	ero	lekcin	,noitidda
	ruo	rof	dnamed	esenihC	rewol	ni	tluser	dluoc	,lareneg	ni	htworg	cimonoce	s’anihC	ro	,anihC	ni	yrtsudni

r	ruo	ecuder	erofereht	dna	stcudorp 	.euneve 	
	

ro	ytilicaf	LAPH	yaB	laroC	eht	yb	noitcudorp	ni	esaerced	degnolorp	A 	 ytilicaf	LAPH	otinagaT	eht 	 -	
1	,yletamixorppA 4 102	ni	eunever	ruo	fo	% 3	 	LAPH	yaB	laroC	eht	ot	ero	etinomil	fo	selas	morf	devired	saw

	ytilicaf dna 	 	yap	ot	deriuqer	ylno	si	,ytilicaf	LAPH	yaB	laroC	eht	fo	renwo	eht	,CNBC	.ytilicaf	LAPH	otinagaT
ekat	muminim	on	era	ereht	dna	tnalp	eht	ot	dereviled	yllautca	si	taht	ero	etinomil	rof - ro - 	snoisivorp	yap

ero	fo	selas	ruo	gninrevog	tnemeerga	ylppus	ero	eht	ni 	 	tnemeerga	ylppus	ero	ehT	.ytilicaf	eht	ot 	htiw
	ytilicaf	LAPH	otinagaT osla	si 	 ro	ytilicaf	LAPH	yaB	laroC	eht	taht	tneve	eht	nI	.smret	ralimis	ot	tcejbus 	 	eht

	ew	,nwodtuhs	degnolorp	detcepxenu	na	secneirepxe	ro	noitcudorp	sesaerced	,ytilicaf	LAPH	otinagaT
w 	seireviled	hcus	esaec	ro	ytilicaf	elbacilppa	eht	ot	reviled	ew	taht	ero	etinomil	fo	emulov	eht	ecuder	dluo

.rehtegotla 	

	evah	dluoc	sevreser	lanoitidda	poleved	dna	eriuqca	,yfitnedi	ot	eruliaf	dna	,decalper	eb	ton	yam	sevreser	ruO
	ruo	no	tcapmi	esrevda	na noitidnoc	laicnanif	dna	snoitarepo	fo	stluser	,ssenisub 	-	 	ero	lekcin	fo	secruos	ruO

	sdneped	ytilibatiforp	ruO	.senim	naanagaT	dna	oanaidgaC	,otinagaT	,abuT	oiR	eht	ot	detimil	yltnerruc	era
tsoc	a	ni	,enim	ot	ytiliba	ruo	no	yllaitnatsbus - n	,rennam	evitceffe 	ytilauq	eht	sessessop	taht	ero	lekci

	ruo	,ero	lekcin	ruo	enim	ew	sa	enilced	sevreser	ruo	esuaceB	.sremotsuc	ruo	yb	derised	scitsiretcarahc
	secruoser	ero	lekcin	lanoitidda	eriuqca	dna	yfitnedi	ot	ytiliba	ruo	nopu	dneped	htworg	dna	sseccus	erutuf

ce	era	taht 	eht	ni	seitreporp	noitarolpxe	gninim	neves	evah	yltnerruc	eW	.elbarevocer	yllacimono
	ruo	,seitreporp	erutuf	ro	gnitsixe	ruo	fo	yna	no	sevreser	lanoitidda	enifed	ot	liaf	ew	fi	dna	senippilihP

.detelped	eb	yllautneve	lliw	sevreser	gnitsixe 	
	

ititepmoc	ecaf	eW ero	lekcin	gnilles	ni	no 	-	 	sreilppus	ero	lekcin	enippilihP	citsemod	htob	htiw	etepmoc	eW
	sreilppus	ero	lekcin	rehto	htiw	etepmoc	eW	.stekram	ero	lekcin	dlrow	ni	sreilppus	ero	lekcin	ngierof	dna

c	noitatropsnart	,ecirp	,ytilauq	ero	fo	sisab	eht	no	yliramirp 	.ylppus	fo	ytilibailer	dna	tso 	
	

	dna	stimrep	rehto	dna	stnemeerga	gnitarepo	,stnemeerga	larenim	ruo	wener	ro	niatsus	,niatbo	ot	eruliaF
ssenisub	ruo	rof	yrassecen	sesnecil 	 -	 	,sesnecil	,stimrep	no	yler	eW 	gnidulcni ASPM 	stnemeerga	gnitarepo	,

driht	htiw - 	sASPM	ehT	.snoitarepo	gninim	ruo	tcudnoc	ot	stnemeerga	ssecca	dnal	dna	srenwo	mialc	ytrap
	neewteb	semit	tnereffid	ta	eripxe	senim	gnitarepo	ruof	ruo	ot	tcepser	htiw	tnemeerga	gnitarepo	dna

lawener	eriuqer	dna	4302	dna	2202 	 	deilppa	evah	ro	dloh	yltnerruc	ew	taht	eveileb	eW	.noitaripxe	nopu
	eht	no	yrrac	ot	stnemeerga	ssecca	dnal	dna	stnemeerga	gnitarepo	,stimrep	,sesnecil	yrassecen	lla	rof

ecil	,snoitaluger	dna	swal	elbacilppa	rednu	gnitcudnoc	yltnerruc	era	ew	taht	seitivitca 	,stimrep	,sesn
	ot	tneserp	dna	eraperp	ot	deriuqer	eb	yam	eW	.stnemeerga	ssecca	dnal	dna	stnemeerga	gnitarepo
	ero	fo	noitcudorp	ro	noitarolpxe	desoporp	yna	taht	tcapmi	eht	ot	gniniatrep	atad	seitirohtua	tnemnrevog

ffe	sa	llew	sa	,tnemnorivne	eht	no	evah	yam 	snoitarepo	ruo	srotcaf	rehto	dna	noitazilitu	ecruoser	tneici
	yna	fo	noitelpmoc	eht	gnidulcni	,slavorppa	latnemnorivne	gniniatbo	fo	ssecorp	ehT	.ecneulfni	yam
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.evisnepxe	dna	tupni	cilbup	ot	tcejbus	,yhtgnel	eb	nac	,stnemssessa	tcapmi	latnemnorivne	yrassecen 	
	timrep	fo	gnimit	eht	dna	smret	eht	ni	noitercsid	elbaredisnoc	esicrexe	nac	seitirohtua	yrotalugeR
	gninim	ruo	rof	deen	ew	slavorppa	eht	,ylgnidroccA	.lla	ta	deussi	eb	yam	timrep	a	rehtehw	ro	ecnaussi

ro	deussi	fi	,ro	dewener	ro	deussi	eb	ton	yam	snoitarepo 	 	,noihsaf	ylemit	a	ni	deussi	eb	ton	yam	,dewener
	ytiliba	ruo	stcirtser	hcihw	rennam	a	ni	deterpretni	ro	degnahc	eb	yam	taht	stnemeriuqer	evlovni	yam	ro

	.ylbatiforp	snoitarepo	gninim	ruo	tcudnoc	ot 	
	

,)sASPM	gnidulcni(	sesnecil	no	ecnailer	ruo	etartsulli	oT 	 driht	htiw	stnemeerga	gnitarepo - 	mialc	ytrap
eert	a	rof	noitacilppa	s’NTR	,snoitarepo	gninim	ruo	tcudnoc	ot	stnemeerga	ssecca	dnal	dna	srenwo -

	eht	erofeb	yrrauq	enotsemil	kotoG	sti	rof	timrep	gnittuc RNED 	 -	 	neeb	sah	uaeruB	tnemeganaM	tseroF
erom	rof	gnidnep 	 .lavorppa	gnitiawa	llits	si	dna	ydaerla	sraey	)3(	eerht	naht 	

	
terpretni	ro	tnemecrofne	eht	ni	segnahc	ro	,snoitaluger	ro	swal	wen	,eromrehtruF 	ro	swal	gnitsixe	fo	noita

	niatbo	ot	redro	ni	stsoc	gnitarepo	dna	tnempiuqe	ruo	ni	sesaercni	laitnatsbus	eriuqer	yam	,snoitaluger
	swal	desiver	ro	wen	hcus	,yb	desopmi	snoitidnoc	eht	htiw	ylpmoc	esiwrehto	ot	ro	,yb	deriuqer	slavorppa

een	ehT	.snoitaluger	dna 	lanoitidda	htiw	ylpmoc	ot	ro	slavorppa	desiver	ro	wen	hcus	niatbo	ot	d
	dennalp	ro	tnerruc	ruo	fo	erom	ro	eno	fo	snoitpurretni	ro	syaled	lairetam	esuac	osla	yam	snoitidnoc

o	eb	tonnac	snoitidnoc	ro	slavorppa	hcus	tnetxe	eht	ot	,ro	stnempoleved	ro	snoitarepo 	no	tem	ro	deniatb
	.stnempoleved	ro	snoitarepo	hcus	fo	noitanimret	ro	tnemliatruc	eht	,sisab	lacimonoce	na 	

	
	esopmi	yam	detacol	era	seitreporp	noitarolpxe	ro	senim	ruo	erehw	stnemnrevog	lacol	eht	,noitidda	nI

i	roF	.snoitarepo	ruo	no	snoitcirtser	lanoitidda 	rof	ASPM	na	ot	esael	gninim	a	fo	noisrevnoc	eht	,ecnatsn
	gninim	no	snoitcirtser	ot	eud	sraey	lareves	rof	gnidnep	neeb	sah	ytreporp	noitarolpxe	oajnaluB	.tM	ruo

	.DSCP	eht	yb	desopmi	noitavele	niatrec	a	evoba 	eht	erehw	azarataB	fo	ytilapicinuM	eht	,yltneceR 	ytreporp
	eht	morf	tnemesrodne	lanif	A		.tnempoleved	larenim	ot	nepo	sa	aera	oajnaluB	eht	deifissalcer	,detacol	si

.ytreporp	eht	no	ASPM	eht	eviecer	nac	NTR	erofeb	yrassecen	si	DSCP 	
	

ger	dna	swal	latnemnorivne	dna	htlaeh	,ytefas	htiw	ecnailpmoc	deunitnoC snoitalu — 	tnacifingis	dnepxe	eW
	ytefas	dna	htlaeh	,latnemnorivne	fo	tes	xelpmoc	a	htiw	ylpmoc	ot	secruoser	laireganam	dna	laicnanif
	ylevitcelloc	,hpargarap	siht	fo	esoprup	eht	rof(	stnemeriuqer	gnittimrep	dna	senilediug	,snoitaluger	,swal

	sa	ot	derrefer 	eb	lliw	ew	taht	etapicitna	eW	.snoitcidsiruj	tnereffid	fo	rebmun	a	morf	nward	)”swal“
	si	swal	latnemnorivne	retcirts	sdrawot	dnert	tnecer	eht	sa	erutuf	eht	ni	os	od	ot	eunitnoc	ot	deriuqer

	erom	ro	swal	tnegnirts	erom	fo	ytilibissop	ehT	.eunitnoc	ot	ylekil 	laiciduj	wen	ro	tnemecrofne	suorogir
	eht	,etsaw	fo	noitisopsid	eht	,ytefas	dna	htlaeh	rekrow	fo	saera	eht	ni	stsixe	swal	gnitsixe	fo	noitaterpretni
	dluoc	hcihw	fo	hcae	,srettam	latnemnorivne	rehto	dna	setis	gninim	fo	noitatilibaher	dna	gninoissimmoced

evah 	 	ralucitrap	a	fo	ytilibaiv	eht	ro	tsoc	eht	ro	snoitarepo	,noitarolpxe	ruo	no	tceffe	esrevda	lairetam	a
	slavorppa	dna	sesnecil	,stimrep	latnemnorivne	dna	gnitarepo	suoirav	rednu	etarepo	seitilicaf	ruO	.tcejorp

uo	dna	tem	eb	tsum	taht	snoitidnoc	niatnoc	taht 	rebmun	a	ni	,si	seitilicaf	ruo	gnitarepo	eunitnoc	ot	thgir	r
	eseht	fo	niatrec	teem	ot	eruliaF	.snoitidnoc	eseht	htiw	ecnailpmoc	nopu	tnedneped	,secnatsni	fo

snoitarepo	gninim	ro	tnempoleved	,noitarolpxe	fo	erusolc	ro	noitpurretni	ni	tluser	dluoc	snoitidnoc 	 	ro
.seitlanep	ro	senif	lairetam 	

	
ssenisub	ruo	tcapmi	ylesrevda	dluoc	snoitaluger	dna	swal	,fo	tnemecrofne	evissergga	erom	ro	,ni	segnahC —

	ot	etaler	esehT	.snoitaluger	dna	swal	evisnetxe	ot	tcejbus	era	seitivitca	noitarolpxe	dna	snoitarepo	gniniM
noitcudorp 	lanoitapucco	,sdradnats	robal	,seitlayor	dna	sexat	,stropmi	,stropxe	,noitarolpxe	,tnempoleved	,

	dna	gninoissimmoced	enim	,tnemnorivne	eht	fo	noitaidemer	dna	noitcetorp	,lasopsid	etsaw	,htlaeh
s	noitatropsnart	,secnatsbus	cixot	,ytefas	enim	,noitatilibaher 	rehto	dna	esnopser	ycnegreme	dna	ytefa

	,stsoc	eht	taht	elbissop	si	tI	.stsoc	laitnatsbus	evlovni	snoitaluger	dna	swal	eseht	htiw	ecnailpmoC	.srettam
	ot	sa	noisiced	ruo	tcapmi	yam	snoitaluger	dna	swal	eseht	htiw	detaicossa	stceffe	rehto	dna	syaled

t	rehtehw 	htiw	deecorp	ot	rehtehw	ro	seitilicaf	rehto	dna	gninifer	,senim	gnitsixe	etarepo	ot	eunitnoc	o
	tcejbus	era	,emit	ot	emit	morf	egnahc	stnemeriuqer	lagel	ecniS	.seitreporp	fo	tnempoleved	ro	noitarolpxe

seerged	gniyrav	ot	decrofne	eb	yam	dna	noitaterpretni	ot 	 	eht	tciderp	ot	elbanu	era	ew	,ecitcarp	ni
.snoitarepo	no	tceffe	rieht	ro	stnemeriuqer	eseht	htiw	ecnailpmoc	fo	tsoc	etamitlu 	

	
	evlovni	hcihw	,CNBC	ot	secivres	noitatropsnart	dna	gnildnah	slairetam	sedivorp	NTR	,elpmaxe	roF

ta	esu	rof	slairetam	gnitropsnart 	 	LAPH	yaB	laroC	eht	ot	sreip	s’NTR	morf	ytilicaf	LAPH	yaB	laroC	eht
	sa	deifissalc	emoceb	dluoc	ro	era	taht	secnatsbus	rehto	dna	dica	ciruflus	edulcni	slairetam	esehT	.ytilicaf

esaeler	neeb	evah	ot	dnuof	era	secnatsbus	suodrazah	yna	fI	.secnatsbus	suodrazah 	tnemnorivne	eht	otni	d 	
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	dna	noitagitsevni	eht	rof	elbail	eb	dluoc	ew	,esiwrehto	ro	egakael	,stnedicca	ot	eud	rehtehw	,NTR	yb
	noitaidemer	yna	fo	tsoc	ehT	.esaeler	fo	emit	dna	ecruos	rieht	fo	sseldrager	,secnatsbus	esoht	fo	lavomer

w	noitcennoc	ni	seitivitca 	evah	dluoc	dna	tnacifingis	eb	dluoc	secnatsbus	hcus	fo	esaeler	rehto	ro	llips	a	hti
.noitidnoc	laicnanif	dna	snoitarepo	fo	stluser	,ssenisub	ruo	no	tcapmi	esrevda	na 	

	
snoitautculf	etar	egnahcxe	ot	erusopxE 	 -	 	detinU	ni	detanimoned	era	selas	ero	lekcin	ruO 	srallod	setatS

	rallod	setatS	detinU	eht	tsniaga	osep	eht	fo	noitaicerppa	ehT	.osep	ni	derrucni	era	stsoc	ruo	fo	tsom	elihw
	ruo	no	tcapmi	na	evah	nac	setar	egnahcxe	ni	noitautculf	,ylgnidroccA	.smret	osep	ni	eunever	ruo	secuder

lanoitiddA	.stluser	laicnanif 	ni	desaercni	taht	stnemurtsni	evitavired	ni	detsevni	evah	ew	tsap	eht	ni	,yl
	ot	ton	si	ycilop	tnerruc	ruo	elihW	.asrev	eciv	dna	,rallod	.S.U	eht	ot	evitaler	detaicerppa	osep	eht	sa	eulav

iht	ni	tsevni	ro	ksir	egnahcxe	ycnerruc	ngierof	ot	erusopxe	ruo	egdeh 	ew	,tnemurtsni	evitavired	fo	epyt	s
	osep	eht	fo	noitaicerppA	.stnemtsevni	oiloftrop	detanimoned	rallod	.S.U	ni	tsevni	,ot	eunitnoc	yam	dna	,od

rallod	.S.U	ruo	no	ssol	noitalsnart	a	ni	tluser	dluoc	rallod	.S.U	eht	ot	evitaler - .stessa	detanimoned 	
	

rP	.2	metI seitrepo 	

	sevreser	dna	secruoser	larenim	,stimrep	dna	stnemeerga	larenim	s’puorG	CAN	eht	fo	yrammus	a	si	woleB
.snoitarepo	gninim	sti	ot	tcepser	htiw	seitilicaf	gnissecorp	dna 	

	
stimreP	dna	seitreporP	gniniM 	

	
NOITAROPROC	GNINIM	LEKCIN	ABUT	OIR 	

	
	oiR	.A enim	abuT 	

411	.oN	ASPM - 89 - enim	lekcin	detaicifeneb	gnirevoc	VI — 	dna	larenim	a	deussi	saw	NTR	,8991	,4	enuJ	nO
	oiR	yagnaraB	ta	detautis	,seratceh	099	fo	aera	na	gnirevoc	RNED	eht	yb	tnemeerga	gnirahs	noitcudorp

er	,sraey	52	rof	dilav	,nawalaP	,azarataB	,abuT 	deerga	yllautum	ot	tcejbus	sraey	52	rehtona	rof	elbawen
	cilbupeR(	tcA	nawalaP	rof	nalP	latnemnorivnE	cigetartS	eht	rednu	,revewoH	.snoitidnoc	dna	smret	nopu

oc“	sa	deifissalc	seratceh	441	fo	aera	na	nihtiw	detibihorp	yltnerruc	era	snoitarepo	,)1167	.oN	tcA 	”enoz	er
	ni	dedulcnI	.noitpursid	namuh	fo	eerf	deniatniam	dna	detcetorp	yltcirts	dna	ylluf	eb	ot	deriuqer	era	hcihw
	ro	sniatnuom	fo	skaep	,noitavele	sretem	000,1	evoba	saera	,tserof	larutan	fo	sepyt	lla	era	”enoz	eroc“	eht

idarg	peets	yrev	htiw	saera	rehto 	erar	dna	deregnadne	fo	statibah	dna	statibah	deregnadne	dna	,stne
.seiceps 	

	
	laicremmoc	dna	tnempoleved	elbaniatsus	eht	rof	edivorp	ot	si	ASPM	eht	fo	esoprup	yramirp	ehT

	tcartnoc	eht	nihtiw	stisoped	larenim	rehto	dna	etimorhc	,tlaboc	,lekcin	fo	noitazilitu 	lla	htiw	,aera
	fo	smret	eht	rednu	NTR	yb	rof	degnarra	ro	dehsinruf	eb	ot	gnicnanif	dna	ygolonhcet	,secivres	yrassecen
	tuohtiw	,aera	gninim/tcartnoc	eht	revo	eltit	yna	NTR	tnarg	ton	seod	ASPM	eht	,revewoH	.tnemeerga	hcus

al	fo	noitisiuqca	s’NTR	ot	ecidujerp 	.wal	eht	rednu	noitisiuqca	fo	sedom	elbawolla	rednu	sthgir	ecafrus/dn
	snoitarepo	gninim	elbaniatsus	eht	tnemnrevoG	eht	fo	flaheb	no	dna	rof	,etucexe	dna	ekatrednu	ot	si	NTR

tnoc	eht	ni	snoitarepo	gninim	tcudnoc	ot	ytitne	evisulcxe	eht	sa	detutitsnoc	si	dna 	fo	erahs	ehT	.aera	tcar
	ni	rof	dedivorp	etar	eht	ta	lavomer	fo	emit	eht	ta	stcudorp	larenim	no	xat	esicxe	eht	si	tnemnrevoG	eht

N	eht	fo	)a(151	noitceS	gnidnema	,9277	.A.R 	lanoita I 	lanretn R 	euneve C edo 	rehto	sa	llew	sa	,dednema	sa	,
	seef	dna	seitud	,sexat 	fo	eulav	tekram	lautca	eht	fo	%2	si	xat	esicxe	eht	,yltnerruC	.swal	gnitsixe	yb	deivel

.lavomer	fo	emit	eht	ta	tuptuo	ssorg	eht 	
	

	ot	NTR	eriuqer	htlaeh	dna	ytefas	enim	,noitcetorp	latnemnorivne	ot	gnitaler	ASPM	eht	fo	snoisivorp	ehT
	,PEPE	na	,CCE	na	eruces 	laitini	sti	rof	tsoc	tcejorp	latot	sti	fo	)%01(	tnecrep	net	tsael	ta	gnitacolla

	dna	erutan	eht	no	gnidneped	detsujda	eb	yam	siht	hguohtla	,serutidnepxe	latipac	detaler	tnemnorivne
	NTR	.aerA	tcartnoC	eht	ni	deyolpme	eb	ot	ygolonhcet	dna	snoitarepo	fo	elacs 	na	timbus	ot	deriuqer	osla	si

3(	tnecrep	evif	ot	eerht	gnitacolla	,PEPE	devorppa	eht	no	desab	,raey	yreve	PEPE	launna - 	tcerid	sti	fo	)%5
	a	hsilbatse	ot	deriuqer	osla	si	NTR	.emas	eht	rof	tsoc	gnillim	dna	gninim dnuF	noitatilibaheR	eniM 	 	desab

aicnanif	eht	no .PEPE	eht	fo	stnemeriuqer	l 	
	

	etacolla	ot	deriuqer	si	NTR	,rotcartnoc	sa	NTR	fo	snoitagilbo	eht	rednU 	eno	fo	muminim	a	yllaunna
	)%1(	tnecrep lonhcet	fo	tnempoleved	eht	rof	stsoc	gnillim	dna	gninim	tcerid	eht	fo 	dna	tsoh	eht	dna	ygo

seitinummoc	gnirobhgien degrahc	ebyam	tnempoleved	ytinummoc	rof	sesnepxE	. 	 	tnemyap	ytlayor	tsniaga
%1(	tnecrep	eno	fo )	 	eht	fo .ytinummoc	larutluc	suonegidni	eht	ot	detacolla	tuptuo	ssorg 	
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312	.oN	ASPM - 5002 - yrrauQ	enotsemiL	s’lekciN	abuT	oiR	rof	BVI — 	deussi	saw	NTR	,5002	,82	lirpA	nO
	4635.48	fo	aera	latot	a	rof	ASPM	rehtona 	a	nevig	osla	saw	ASPM	sihT	.nawalaP	,azarataB	ni	seratceh

	dna	smret	nopu	deerga	yllautum	ot	tcejbus	sraey	52	rehtona	rof	elbawener	sraey	52	fo	ytidilav
	dna	CNBC	ot	dlos	eb	ot	si	enotsemil	yberehw	,tip	enotsemil	kotoGoitiS	eht	srevoc	ASPM	sihT	.snoitidnoc

u .ytilicaf	LAPH	yaB	laroC	eht	ta	des 	

411	.oN	ASPM	fo	smret	eht	rorrim	ASPM	siht	fo	snoitidnoc	dna	smret	ehT - 89 - 	tiebla	,NTR	ot	detnarg	VI
.stcudorp	lekcin	naht	rehtar	enotsemil	fo	gninim	gnirevoc 	

	
noitarolpxe	oajnaluB	.B 	

	gninim	gniripxe	rof	noitacilppA	ASPM stcartnoc	esael — 	ot	noitacilppa	na	delif	NTR	,3002	,71	enuJ	nO
	eht	ni	eripxe	ot	eud	erew	hcihw	stcartnoc	esael	gninim	gnitsixe	41	sASPM	otni	trevnoc	ot	dna	wener 	

	wen	fo	skcolb	gninim	llams	xis	dedulcni	noitacilppa	ehT	.4002	tsuguA	ot	3002	enuJ	morf	doirep 	saera
.stcartnoc	esael	gninim	gnitsixe	dias	eht	nihtiw	detacol 	

	
.gnidnep	sniamer	noitacilppa	ehT	.saera	eseht	ni	detcudnoc	gnieb	yltnerruc	era	snoitarepo	oN 	

	
NOITAROPROC	GNINIM	NAUTANIH 	

	
	taganiD	htuoS	.A 	

270	.oN	ASPM - 79 - IIIX — 270	.oN(	ASPM	dednema	na	ot	tcejbus	si	ytreporp	noitarolpxe	taganiD	htuoS	ehT -
79 - 	eutriv	yb	deriuqca	ti	taht	)”IPNP“(	.cnI	,senippilihP	lekciN	cificaP	yb	denwo	7991	,7	tsuguA	detad	)IIIX

rtsudnI	dna	gniniM	ocinlihP	htiw	,rovaf	sti	ni	tnemngissA	fo	deeD	a	fo 	detad	)”CIMP“(	noitaroproC	lai 	
	eht	htiw	deretsiger	saw	tnemngissa	ehT	.7991	,2	yaM BGM 	 	aera	na	srevoc	ASPM	ehT	.7991	,13	tsuguA	no

.seratceh	000,52	yletamixorppa	fo 	
	

IPNP/CIMP	ot	detnarg	ASPM	.a — t	,IPNP	dna	tnemnrevog	enippilihP	eht	neewteb	ASPM	eht	rednU 	eh
	elbawener	,tnemeerga	eht	fo	etad	evitceffe	eht	,7991	,7	tsuguA	morf	sraey	owt	eb	llahs	doirep	noitarolpxe
	na	detnarg	saw	dna	rof	deilppa	IPNP	.sraey	xis	fo	latot	a	deecxe	ot	ton	tub	,emit	fo	doirep	emas	eht	rof

ehtona	rof	timrep	noitarolpxe	fo	noisnetxe 	rof	margorp	krow	latnemnorivne	na	dettimbus	dna	sraey	owt	r
owt	eht - 	eht	morf	sraey	)52(	evif	ytnewt	fo	mret	a	rof	si	ASPM	ehT	.ASPM	eht	ni	deriuqer	sa	noisnetxe	raey

	eht	rednu	sraey	)52(	evif	ytnewt	gnideecxe	ton	mret	rehtona	rof	elbawener	,etad	evitceffe 	smret	emas
.seitrap	eht	yb	nopu	deerga	yllautum	segnahc	ot	ecidujerp	tuohtiw	,snoitidnoc	dna 	

	
	.b AOM 	 1002	rebotcO	81	detad	IPNP	htiw — 	a	ot	tnausruP 	AOM 	,81	rebotcO	detad	CMH	dna	IPNP	neewteb

	eht	fo	trap	no	snoitagilbo	dna	sthgir	sti	,sraey	)5(	evif	fo	mret	laitini	na	rof	CMH	ot	detnarg	IPNP	,1002
	ehT	.ASPM	eht	yb	derevoc	)seratceh	512(	dnal 	AOM 	redro	na	ni	RNED	eht	fo	BGM	eht	yb	devorppa	saw

bmetpeS	detad 	etilorpas	eht	seitrap	driht	ot	lles	dna	enim	ot	deltitne	si	CMH	taht	sedivorp	tI	.2002	,42	re
	ekatrednu	ot	,rotcartnoc	tnednepedni	na	sa	,ytreporp	noitarolpxe	taganiD	htuoS	eht	morf	decudorp	ero

rp	larenim	eht	fo	noitarepo	dna	,tnempoleved	,noitarolpxe	eht 	lauqe	ytlayor	a	rof	noitaredisnoc	ni	ytrepo
	deificeps	rehto	dna	sexat	fo	ten	,enim	eht	morf	ero	fo	selas	morf	eunever	ssorg	eht	fo	egatnecrep	a	ot

	ehT	.stnuoma AOM 	 	)tcejorP	taganiD	htuoS	fo	redloh	ASPM(	IPNP	htiw 	sraey	evif	rehtona	rof	dewener	saw
suguA	no 	a	detnarg	saw	aera	tcejorp	eht	,ylgnidroccA	.1102	,81	rebotcO	no	deripxe	hcihw	,6002	,4	t

	si	CMH		.)”PDRMF“(	nalP	gninoissimmoceD	ro/dna	noitatilibaheR	eniM	laniF	sti	rof	lavorppA	fo	etacifitreC
.PDRMF	eht	gnitnemelpmi	yltnerruc 	

	
enim	naanagaT	.B 	

642	ASPM - 7002 - IIIX — 	fo	seratceh	0787,377	gnirevoc	ASPM	na	detnarg	saw	CMH	,7002	,52	yluJ	nO
	noitavreseR	lareniM	oagiruS	eht	fo	II	lecraP	nihtiw	etroN	led	oagiruS	,naanagaT	,arevalaT	ni	dnal	larenim

m	ot	tcejbus	sraey	52	rehtona	rof	elbawener	sraey	52	fo	doirep	a	rof 	dna	smret	nopu	deerga	yllautu
	tnempoleved	elbissop	dna	noitarolpxe	lanoitar	eht	rof	si	ASPM	eht	fo	esoprup	yramirp	ehT	.snoitidnoc
	tcartnoc	eht	ni	stisoped	larenim	detaicossa	rehto	dna	lekcin	fo	sesoprup	laicremmoc	rof	noitazilitu	dna

.aera 	
	

im	inacinaM	.C en 	
210	.oN	ASPM - 29 - IIIV — 210	.oN(	ASPM	na	ot	tcejbus	si	enim	inacinaM	ehT - 29 - 	no	detnarg	)IIIV 	

	rehtona	rof	elbawener	si	dna	sraey	)52(	evif	ytnewt	fo	mret	a	sah	tI	.seratceh	561,1	rof	2991	,31	tsuguA
utum	ot	tcejbus	sraey	)52(	evif	ytnewt	gnideecxe	ton	mret 	sihT	.snoitidnoc	dna	smret	nopu	deerga	ylla
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NS	ot	dengissa	saw	ASPM M 	dna	12	rebmetpeS	no	eciffO	lanoigeR	IIIV	BGM	eht	ot	dettimbus	saw	hcihw	CR
.lavorppa	lanif	dna	noitaulave	rehtruf	rof	eciffO	lartneC	BGM	eht	ot	emas	eht	yb	desrodne	eb	lliw 	

	
	fo	tcudnoc	a	gnidnep	inacinaM	ni	snoitarepo	gninim	fo	noisnepsus	eht	deredro	RNED	eht	,2002	,1	yaM	nO
	,4002	,2	tsuguA	detad	noisiced	a	nI	.pohsiB	cilohtaC	namoR	eht	fo	stnialpmoc	eht	fo	weiv	ni	noitagitsevni

raoB	noitacidujdA	seniM	eht	fo	lenap	lartibra	na 	,d BGM 	ehT	.dellecnac	deredro	saw	ASPM	eht	,8	noigeR	,
	noitatserofer	,noitullop	tsud	ot	tcepser	htiw	CCE	eht	fo	noitaloiv	a	saw	draoB	eht	fo	noisiced	eht	rof	sisab

s	niamer	inacinaM	ni	snoitarepo	gninim	,noisiced	eht	fo	tluser	a	sA	.egrahcsid	retawetsaw	dna 	.dednepsu
	inacinaM	fo	retawaes	eht	fo	noitullop	gnisuac	eb	ot	draoB	eht	yb	dnuof	erew	snoitarepo	gninim	ehT
	dlehpu	saw	ASPM	ruo	dna	CMH	yb	delif	saw	4002	,32	rebmeceD	detad	laeppA	fo	mudnaromeM	A	.dnalsI

9002	,4	rebmetpeS	no	draoB	noitacidujdA	seniM	eht	yb .	
	

NOITAROPROC	GNINIM	OTINAGAT 	
	

eniM	otinagaT	.A 	
662	.oN	ASPM - 8002 - IIIX — 	ot	tcejbus	sraey	52	fo	doirep	a	rof	9002	,81	enuJ	no	ASPM	na	detnarg	saw	CMT

	eht	ta	detacol	seratceh	6117.268,4	fo	aera	na	srevoc	ASPM	ehT	.nopu	deerga	yllautum	eb	yam	sa	lawener
naraB 	fo	ecnivorP	,revalC	fo	ytilapicinuM	,oanaidgaC	dna	otinagaT	,odnotzibrU	,nobaggnayaH	fo	syag

	dna	lekcin	fo	noitazilitu	laicremmoc	dna	tnempoleved	eht	si	ASPM	eht	fo	esoprup	ehT	.etroN	led	oagiruS
.dnal	larenim	eht	ni	stisoped	larenim	detaicossa	rehto 	

	
K	.B noitarolpxE	ahpe 	

482	.oN	ASPM - 9002 - IIIX — 	,9002	,91	enuJ	nO CEMK 	 	fo	seratceh	57.089,6	gnirevoc	ASPM	a	deussi	saw
	eht	fo	I	lecraP	nihtiw	etroN	led	oagiruS	fo	ecnivorP	,revalC	fo	ytilapicinuM	eht	ni	detautis	dnal	larenim

i	ASPM	ehT	.noitavreseR	lareniM	oagiruS 	rof	elbawener	dna	sraey	)52(	evif	ytnewt	fo	doirep	a	rof	s
	.seitrap	eht	yb	nopu	deerga	yllautum	eb	yam	sa	sraey	)52(	evif	ytnewt	rehtona 	

	
662	.oN	ASPM	fo	smret	eht	rorrim	ASPM	siht	fo	snoitidnoc	dna	smret	ehT - 8002 - .CMT	ot	detnarg	IIIX 	

	
meergA	gnitarepO	nA 	dna	CMT	neewteb	dna	yb	detucexe	saw	7002	,41	yraurbeF	detad	tne CEMK 	 	a	rof

	eht	gnirevoc	sthgir	gninim	eht	niatniam	llahs	CMT	yberehw	,7002	,41	yraurbeF	morf	sraey	52	fo	mret
.CEMK	fo	flaheb	no	dna	rof	gnidnats	doog	ni	ytreporp	larenim 	

	
	norogduL	.C noitarolpxE 	
742	.oN	ASPM - 7002 - IIIX — CML 	 	fo	seratceh	6260.842,3	gnirevoc	7002	,72	yluJ	no	ASPM	na	detnarg	saw

	lareniM	oagiruS	eht	fo	I	lecraP	nihtiw	ruS	led	oagiruS	,lacsarraC	,nakutnaP	ta	detautis	dnal	larenim
vif	ytnewt	si	ASPM	eht	fo	mret	ehT	.noitavreseR 	)52(	evif	ytnewt	rehtona	rof	elbawener	dna	sraey	)52(	e

.nopu	deerga	eb	yam	sa	sraey 	
	

	,lekcin	fo	noitazilitu	laicremmoc	dna	tnempoleved	,noitarolpxe	lanoitar	fo	esoprup	eht	rof	si	ASPM	ehT
	tcartnoc	eht	ni	stisoped	larenim	detaicossa	rehto	dna	nori	,tlaboc .aera 	

	
	neewteb	detucexe	saw	tnemeergA	gnitarepO	na	7002	,82	tsuguA	nO CML 	 	rettal	eht	yberehw	CMT	dna

	fo	sthgir	gninim	eht	niatniam	llahs CML 	 	dna	doog	ni	emas	eht	niatniam	ot	dna	seitreporp	eht	gnirevoc
	fo	flaheb	no	dna	rof	gnidnats	tnerruc CML .	

	
llaS	aL	.D noitarolpxE	e 	

370000	.oN	ASPA	sa	detanimoned	ASPM	rof	noitacilppa	na	delif	CEMSL - 	fo	seratceh	428,6	gnirevoc	IIIX
	eht	rof	oanadniM	,etroN	led	oagiruS	,tiuqagiG	fo	ytilapicinuM	,ocisociS	.ygrB	ta	detautis	dnal	larenim

	sa	stisoped	enotsemil	fo	tnempoleved .enim 	
	

	evif	ytnewt	fo	mret	a	rof	CMT	htiw	tnemeerga	gnitarepO	na	otni	deretne	CEMSL	,6002	,81	rebmeceD	nO
	dna	seitreporp	diaserofa	eht	gnirevoc	CEMSL	fo	sthgir	gninim	eht	niatniam	llahs	CMT	yberehw	sraey	)52(

gnidnats	doog	dna	tnerruc	ni	sthgir	eht	peek	ot 	 .CEMSL	fo	flaheb	no	dna	rof 	
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NOITAROPROC	GNINIM	OANAIDGAC 	

enim	oanaidgaC	.A 	
870	.oN	ASPM -	 79 -	 IIIX — rebmevoN	nO 	 	,7991	,91 	sraey	52	fo	doirep	a	rof	ASPM	na	detnarg	saw	tsaoC	tsaE

.nopu	deerga	yllautum	eb	yam	sa	snoitidnoc	dna	smret	hcus	nopu	elbawener	dna 	 	na	srevoc	ASPM	ehT
	taganiD	fo	ecnivorP	,oanaidgaC	fo	ytilapicinuM	,aicnelaV	yagnaraB	ta	detautis	seratceh	1840.796	fo	aera

.etroN	led	oagiruS	,sdnalsI 	
	

	sraey	01	fo	doirep	a	rof	tsaoC	tsaE	dna	rotarepO	sa	,CMC	neewteb	detucexe	saw	AOM	a	,etad	emas	eht	nO
f 	dna	poleved	,erolpxe	ot	thgir	evisulcxe	eht	CMC	stnarg	tsaoC	tsaE	yberehw	AOM	eht	fo	ytivitceffe	eht	mor

.ASPM	eht	yb	derevoc	ytreporp	larenim	eht	ezilitu 	
	

	noitarolpxE	aoB	.B 	
142	ASPM - 7002 - IIIX - RMS 	 –	 aw	)”haewroN“(	.cnI	ynapmoC	slareniM	dna	slateM	haewroN 	na	detnarg	s

	sraey	52	fo	doirep	a	rof	7002	,21	yluJ	no	ASPM 	eb	yam	sa	snoitidnoc	dna	smret	hcus	nopu	elbawener	dna
	fo	ytilapicinuM	,aoB	ni	detautis	seratceh	5320.622	fo	aera	na	srevoc	ASPM	ehT	.nopu	deerga	yllautum

S	,sdnalsI	taganiD	fo	ecnivorP	,oanaidgaC .etroN	led	oagiru 	
	
	A AOM 	 	morf	sraey	)01(	net	fo	mret	a	rof	CMC	dna	haewroN	neewteb	4002	,21	rebotcO	no	detucexe	saw

	tiolpxe	,poleved	,erolpxe	ot	sthgir	evisulcxe	CMC	detnarg	haewroN	yberehw	,ASPM	eht	fo	lavorppa	eht
tcejbus	ytreporp	larenim	eht	etarepo	dna 	 .ASPM	eht	fo 	

	
sevreseR	dna	secruoseR	lareniM 	

102	,13	rebmeceD	fo	sA 3 	htiw	ecnadrocca	ni	sevreseR	erO	dna	secruoseR	lareniM	latoT	s’ynapmoC	eht	,
:swollof	sa	era	CRMP 	

	
erO 	

	
ssalC 	

sennoT 	
)TMWk( 	

sennoT 	
)TMDk( 	

	
iN	% 	

	
eF	% 	

	deniatnoC
iN 	 )tk( 	

*sevreseR	erO 	 	 	 	 	 	
etilorpaS 	 elbaborP	dna	devorP 	 ,911 495 	 81, 14 7	 05.1 	 11. 22 	 2,1 22	
etinomiL 	 elbaborP	dna	devorP 	 2 94 ,7 41 	 168, 087 	 .1 10	 34 . 32 	 ,1 858 	

	
**secruoseR	lareniM 	

	 	 	 	 	

etilorpaS 	 detacidnI	&	derusaeM 	 ,621 954 	 ,48 638 	 6.1 0	 11. 60 	 3,1 55	
etinomiL 	 detacidnI	&	derusaeM 	 258,6 03 	 1 47 , 296 	 .1 01 	 34 . 82 	 1, 29 5	
etilorpaS 	 derrefnI 	 13 , 629 	 02 ,5 87 	 4.1 2	 11. 19 	 2 39 	
etinomiL 	 derrefnI 	 10, 575 	 7, 792 	 .1 18	 38. 46 	 86	

	
o	reciffO	gnitarepO	feihC	dna	tnediserP	eciV	roineS	,)MESB(	.teraS	.S	esoJ	.rgnE	yb	deraperp	saw	etamitse	sevreser	ero	sihT	* 	lekciN	f 	aisA
	epyt	eht	ot	sa	ecneirepxe	tneiciffus	sah	dna	CRMP	eht	fo	noitinifed	eht	rednu	nosreP	tnetepmoC	a	si	teraS	.rgnE	.noitaroproC 	tisoped	fo

	ot	tnesnoc	sih	nevig	sah	eH	.788	rebmun	noitartsiger	CRP	htiw	reenigne	gninim	desnecil	a	si	eH	.noitazilarenim	dna 	fo	tnemhcatta	eht
71	eht	ot	tnemetats	siht - 102	A 3	 .noitamitsE	evreseR	erO	gninrecnoc	tropeR	launnA 	

uL	eD	.rM	.noitaroproC	aisA	lekciN	fo	tnatlusnoC	,anuL	eD	.S	odnugedaR	.rM	yb	deraperp	saw	etamitse	secruoser	larenim	sihT	** 	a	si	an
t	rednu	nosreP	tnetepmoC 	a	si	eH	.noitazilarenim	dna	tisoped	fo	epyt	eht	ot	sa	ecneirepxe	tneiciffus	sah	dna	CRMP	eht	fo	noitinifed	eh

71	eht	ot	tnemetats	siht	fo	tnemhcatta	eht	ot	tnesnoc	sih	nevig	sah	eH	.812	rebmun	esneciL	htiw	tsigoloeg	desnecil - 102	A 3	 	launnA
gninrecnoc	tropeR 	 .noitamitsE	secruoseR	lareniM 	

	
seitilicaF	gnissecorP 	

	
CNBC 	
ytilicaF 	 	 	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 tnalp	gnissecorp	lekcin	LAPH	yaB	laroC 	

	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	noitacoL 	 	oiR	ot	tnecajda	enoZ	cimonocE	laicepS	a	nI enim	abuT 	
	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.pihsrenwO 	 )%01(	abuT	oiR 	

)%81(	iustiM 	
)%81(	proC	ztijoS 	

)%45(	MMS 	
	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.snoitarepO 	 sennot	000,01	fo	yticapac	ngised	htiw	5002	ni	denoissimmoC 	

kcin	deniatnoc	fo	raey	rep 000,02	ot	delbuod	yticapaC	.le 	
9002	enuJ	ni	lekcin	deniatnoc	fo	raey	rep	sennot 	

	ygolonhceT 	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 ssecorp	LAPH 	
	ero	fo	ecruoS .	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 enim	abuT	oiR 	
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				tcudorP 	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	. 	 lekciN - MMS	ot	ylevisulcxe	dlos	ediflus	tlaboc 	
	

	gnissecorp	lekcin	LAPH	tsrif	s’enippilihP	eht	,CNBC	ni	tseretni	ytiuqe	%01	a	sdloh	,NTR	,yraidisbus	ruO
	ehT	.tseretni	ytiuqe	%09	gniniamer	eht	sdloh	MMS	yb	del	seinapmoc	esenapaJ	fo	muitrosnoc	A	.tnalp

nalp 	yb	enoZ	cimonocE	laicepS	a	sa	detangised	aera	na	ni	enim	abuT	oiR	eht	ot	tnecajda	detcurtsnoc	saw	t
ytirohtuA	enoZ	tropxE	enippilihP	eht 	 )”AZEP“( 	xat	a	gnidulcni	,sevitnecni	xat	syojne	CNBC	,hcus	sA	.

	tnalp	eht	rof	deriuqer	ero	etinomil	eht	fo	llA	.yadiloh 	dna	elipkcots	evisnetxe	sti	morf	NTR	yb	deilppus	si
	dna	gnildnah	slairetam	niatrec	sekatrednu	dna	enotsemil	seilppus	osla	NTR	.ero	denim	ylwen	morf
	%75	yletamixorppa	gniniatnoc	etatipicerp	edihplus	lekcin	a	secudorp	tnalp	ehT	.secivres	noitatropsnart

ekcin 	ytilicaf	ehT	.yrenifer	amahiiN	sti	ta	gninifer	rof	MMS	ot	ylevisulcxe	dlos	si	hcihw	,tlaboc	%4	dna	l
non	a	rednu	ygolonhcet	MMS	yrateirporp	sesu - .esnecil	evisulcxe 	

	
CNHT 	
	ytilicaF .	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 issecorp	lekcin	LAPH	otinagaT tnalp	gn 	
	noitacoL 	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 enim	otinagaT	eht	ot	tnecajda	enoZ	cimonocE	laicepS	a	nI 	
pihsrenwO 	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 )%5.22(	CAN 	

)%5.26(	MMS 	
51(	iustiM 0. %)	

snoitarepO 	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 decnemmoC 	 yticapac	lluf	ta	snoitarepo	laicremmoc 	
	ni rebotcO 	 yletamixorppa	ecudorp	ot	detcepxe	dna	3102 	

fo	raey	lluf	tsrif	eht	,4102	ni	lekcin	deniatnoc	fo	sennot	000,03 	
yticapac	lluf	ta	snoitarepo	laicremmoc 	

golonhceT 	y .	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 ssecorp	LAPH 	
	gnicnanif/tsoc	tnemtsevnI 	.	.	.	.	. 	 ,noillim	024,1$SU 	 ,noillim	0.095,1$SU	ot	desaercni	rehtruf	hcihw 	 	eb	ot

tbed	ytirojam - htiw	,decnanif 	 ytiuqe	eb	ot	ecnalab	gniniamer - 	decnanif
pihsrenwo	no	desab 	

cruoS 	ero	fo	e 	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 eniM	otinagaT 	
	tcudorP 	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	 lekciN - MMS	ot	ylevisulcxe	dlos	eb	ot	edihplus	tlaboc 	

	
pkcots	eht	tnuocca	otni	gnikat	dna	ytilicaf	LAPH	yaB	laroC	eht	fo	sseccus	eht	gniwolloF 	fo	sevreser	dna	eli

	a	no	9002	rebmetpeS	ni	yduts	ytilibisaef	a	detcudnoc	MMS	,CMT	,yraidisbus	ruo	yb	denwo	ero	etinomil
sennot	000,03 - rep - 	eht	fo	noitelpmoc	ehT	.etis	enim	CMT	ruo	ot	tnecajda	detacol	eb	ot	tnalp	LAPH	raey

romeM	a	fo	gningis	eht	ot	del	yduts 	dna	,CMT	,su	neewteb	9002	rebmetpeS	ni	gnidnatsrednU	fo	mudna
	eht	ta	desu	taht	ot	ralimis	ygolonhcet	esu	lliw	tnalp	eht	taht	tcepxe	eW	.tcejorp	eht	htiw	deecorp	ot	MMS

CMT	.tnalp	yaB	laroC	eht	fo	ezis	lanigiro	eht	elpirt	eb	lliw	tub	ytilicaf	LAPH	yaB	laroC 	 	ylppus	ot	detcepxe	si
lekcin	eht	dna	tnalp	eht	rof	deriuqer	ero	etinomil	eht	lla - 	ot	ylevisulcxe	dlos	eb	lliw	tcudorp	ediflus	tlaboc

	.napaJ	ni	gninifer	rof	MMS 	
	

102	,51	rebmetpeS	no	otni	deretne	ew	taht	tnemeergA	sredlohkcotS	LAPH	otinagaT	eht	ot	tnausruP 	eht	,0
	yb	nekatrednu	eb	lliw	tcejorp CNHT 	ot	sa(	MMS	,)%5.22	ot	sa(	su	yb	denwo	yltnioj	eb	lliw	taht	ynapmoc	a	,

	ekatffo	na	fo	smret	lapicnirp	htiw	teehs	mret	a	sniatnoc	tnemeerga	ehT	.)%0.51	ot	sa(	iustiM	dna	)%5.26
	neewteb	otni	deretne	eb	ot	tnemeerga NHT dna	C 	 	laroC	eht	ot	ralimiS	.ero	etinomil	fo	ylppus	eht	rof	CMT

	eht	yb	devorppa	enoZ	cimonocE	laicepS	a	ni	detacol	si	tnalp	eht	,ytilicaf	LAPH	yaB AZEP 	 	yojne	dluohs	dna
ided	lanoitidda	na	edivorp	ylno	ton	dluohs	ytilicaf	eht	fo	noitarepo	ehT	.sevitnecni	xat 	rof	remotsuc	detac

	eht	morf	tifeneb	ot	su	wolla	,tseretni	ytiuqe	%5.22	ruo	hguorht	,tub	,enim	otinagaT	ruo	morf	ero	etinomil
	.niahc	eulav	lekcin	eht	ni	maertsnwod	rehtruf	elbaliava	lekcin	elbayap	fo	egatnecrep	rehgih 	

	
.1$SU	si	tsoc	latot	detamitse	ehT 7	 .1$SU	fo	serutidnepxe	latipac	sedulcni	hcihw	,noillib 6	 	eht	rof	noillib

	dna	latipac	gnikrow	,tnalp 	fo	noillim	0.001$SU 	noitidda	nI	.esahp	noitcurtsnoc	eht	gnirud	deurcca	tseretni
ot 	 	ruo P= 4.4 	 ebmevoN	tsal	edam	ew	hcihw	noitubirtnoc	ytiuqe	noillib 	ot	dettimmoc	evah	ew	,0102	r

	lanoitidda	na	ot	pu	etubirtnoc $SU 	taht	tneve	eht	ni	noillim	9.74 CNHT 	 	ot	roirp	sdnuf	lanoitidda	seriuqer
	.ytilicaf	LAPH	eht	fo	noitcurtsnoc	fo	noitelpmoc 	fo	detamitse	nA $SU b	1.1 	eb	lliw	stsoc	tcejorp	eht	fo	noilli

htiw	decnanif 	 	yb	derrucni	eb	lliw	taht	gnicnanif	tbed CNHT 	sredlohkcotS	eht	fo	smret	eht	rednU	.
	ytiuqe	%5.22	ruo	ot	lauqe	gnicnanif	tbed	hcus	fo	noitrop	a	eetnaraug	ot	deriuqer	eb	lliw	ew	,tnemeergA

	ni	tseretni CNHT 	tnemeerga	na	otni	deretne	ew	,0102	,51	rebmetpeS	nO	. 	lliw	MMS	yberehw	MMS	htiw
orp	ruo	eetnaraug - 	fo	noitrop	atar s’CNHT 	 	launna	na	fo	tnemyap	eht	rof	egnahcxe	ni	noitagilbo	naol

	eetnaraug 	ecivres orp	ruo	fo	%1	fo	MMS	ot	eef - .noitagilbo	naol	gnidnatstuo	eht	fo	erahs	atar 	
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	,ynapmoC	eht	,3102	,13	rebmeceD	ta	sA 	noillim	2.782$SU	fo	tnemtsevni	lanoitidda	edam	iustiM	dna	MMS
	snaol	eseht	ekam	ot	ynapmoC	tneraP	eht	rof	etutitsbus	ot	deerga	dah	MMS		.CNHT	ot	snaol	fo	mrof	eht	ni

.eef	ecivres	eetnaraug	syap	rettal	eht	hcihw	rof 	
	

	dna	MMS	,ynapmoC	eht	,3102	,4	rebotcO	nO 	ot	noillim	0.09$SU	fo	naol	rehtona	dnetxe	ot	deerga	iustiM
	,13	rebmeceD	ta	sa	naol	siht	no	edam	saw	nwodward	oN		.mad	sgniliat	eht	fo	noitcurtsnoc	eht	rof	CNHT

.3102 	
	

	,nalp	noisnapxe	rojam	ro	snurevo	tsoc	fo	ecnesba	eht	nI CNHT 	 la	etubirtsid	ot	detcepxe	si 	elbaliava	sti	fo	l
	gnitarepo	rof	edam	neeb	evah	stnemyap	retfa	,raey	laicnanif	yna	ni	sredloherahs	ot	sdnedivid	sa	hsac
	tseretni	dna	lapicnirp	naol	deludehcs	,latipac	gnikrow	,erutidnepxe	latipac	,sexat	elbacilppa	,sesnepxe

orp	gnikam	retfa	dna	,stnemyaper 	gnikrow	deriuqer	dna	snaol	eht	fo	stnemllatsni	gnimocpu	rof	snoisiv
.latipac 	

	
secnarbmucnE	dna	sneiL 	

	,sneil	yna	ot	tcejbus	era	seitreporp	ruo	fo	enon	,seitilicaf	reip	s’NTR	revo	egagtrom	s’MMS	naht	rehtO
	.stseretni	ytiruces	rehto	ro	secnarbmucne 	,rehtruF 	revo	egasu	ro	pihsrenwo	no	snoitatimil	on	erew	ereht

.ytreporp	dias	eht 	
	

sgnideecorP	lageL	.3	metI 	
	

	sesac	robal	ylniam	era	taht	snoitca	lagel	suoirav	ot	ytrap	a	era	ew	,ssenisub	ruo	fo	esruoc	yranidro	eht	nI
atnedicni	dna	enituor	era	eveileb	ew	taht	dna 	ew	taht	eveileb	ton	od	eW	.ssenisub	ruo	fo	noitarepo	eht	ot	l

	tceffe	lairetam	a	evah	ot	ylekil	si	taht	gnideecorp	lagel	denetaerht	ro	gnidnep	,gniogno	yna	ot	tcejbus	era
f	a	era	ereht	,revewoH		.snoitarepo	fo	stluser	ro	noitidnoc	laicnanif	,ssenisub	ruo	no 	won	era	taht	sesac	we

.struoC	eht	htiw	gnidnep 	
	

esaC	PICN 	
	ot	gnikees	PICN	eht	htiw	esac	a	delif	stnanialpmoc	eht	yberehw	CMT	gnivlovni	esac	gniogno	na	si	erehT
	awnamaM	eht	gnitneserper	noitazinagro	eht	,UTMIRTNAPMA	eht	dna	CMT	neewteb	AOM	eht	etadilavni

rt .CMT	fo	aera	gninim	eht	revo	eltiT	niamoD	lartsecnA	fo	etacifitreC	a	sah	hcihw	,ebi 	
	

	AOM	eht	,suht	dna	,sredael	labirt	gnorw	eht	htiw	AOM	eht	detaitogen	CMT	taht	tressa	stnanialpmoc	ehT
fitrec	PICN	eht	taht	segella	CMT	,rewsna	sti	nI	.detadilavni	eb	dluohs 	sredael	labirt	eht	fo	ytirohtua	eht	dei

	royaM	elbaronoH	eht	htiw	,AOM	eht	ot	ytrap	a	saw	PICN	eht	taht	dna	,elpoep	suonegidni	eht	tneserper	ot
.ssentiw	a	sa	gningis	,revalC	,ytilapicinum	tsoh	eht	fo 	

	
trap	eht	dna	PICN	eht	htiw	gnidnep	yltnerruc	si	esac	ehT 	eht	rehtehw	ot	sa	eciton	rehtruf	gnitiawa	era	sei

.delif	sgnidaelp	eht	fo	sisab	eht	no	noituloser	rof	dettimbus	eb	ro	gniraeh	rof	tes	eb	lliw	esac 	
	

nasakilaK	fo	tirW	a	fo	ecnaussI	eht	rof	noititeP 	
	noititeP	a	si	slaeppA	fo	truoC	eht	erofeb	gnidnep	,yllaniF 	a	dna	nasakilaK	fo	tirW	a	fo	ecnaussi	eht	rof

rivnE	yraropmeT redrO	noitcetorP	latnemno 	 	sihT		.seinapmoc	gninim	rehto	)4(	ruof	dna	CMT	tsniaga	delif
	rof	slaeppA	fo	truoC	eht	ot	emas	eht	dednamer	hcihw	,truoC	emerpuS	eht	htiw	delif	yllanigiro	saw	esac

enoititeP	eht	nierehw	sgniraeh	yraitnedive	detcudnoc	slaeppA	fo	truoC	eht	,suhT	.noitisopsid 	detneserp	sr
ssorc	sgnideecorp	eht	evresbo	ot	dewolla	erew	stnednopseR	eht	elihw	ecnedive	rieht - 	rieht	enimaxe

	detcerid	retfaereht	erew	seitrap	ehT	,srenoititep	eht	fo	ecnedive	eht	fo	noitatneserp	eht	retfA	.sessentiw
t	no	adnaromem	evitcepser	rieht	elif	ot 	eb	llahs	slaeppA	fo	truoC	eht	yb	noituloseR	a	hcihw	fo	sisab	eh

	.deussi 	
	

slaeppA	fo	truoC	eht	yb	deussi	saw	nasakilaK	fo	tirW	a	,2102	,2	hcraM	nO - AC(	orO	ed	nayagaC - 	)ODC
non	a	nihtiw	nruteR	deifireV	a	elif	ot	CMT	gniredro - yad	)01(	net	fo	doirep	elbidnetxe 	.tpiecer	morf	s

	hguorht	,CMT	,2102	,91	hcraM	nO		.truoC	eht	yb	detcerid	sa	nruteR	dias	eht	delif	ylemit	CMT	,ylgnidroccA
	no	maletuaC	da	nruteR	latnemelppuS	a	delif	esiwekil	CMT	.maletuaC	da	nruteR	a	delif	,lesnuoc	sti 	

.2102	,3	yluJ 	
	

	fo	noissimbuS	.4	metI sredloH	ytiruceS	fo	etoV	a	ot	srettaM 	
102	ni	dettimbus	meti	siht	rednu	derevoc	srettam	on	erew	erehT 3	 .etov	a	rof	sredloh	ytiruces	eht	ot 	
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	II	TRAP –	 NOITAMROFNI	LAICNANIF	DNA	LANOITAREPO 	

M	redlohkcotS	detaleR	dna	ytiuqE	nommoC	s'reussI	rof	tekraM	.5	metI sretta 	

noitamrofnI	tekraM 	
s’ynapmoC	ehT 	 egnahcxE	kcotS	enippilihP	eht	ni	dedart	si	ytiuqe	nommoc 	 	fo	ecirp	a	ta P= 0.51 0	 	erahs	rep

	ro( P=8 	)sdnedivid	kcots	eht	retfa	erahs	rep	00. 0102	,22	rebmevoN	no . 		 	s’ynapmoC	eht	rof	secirp	kcots	ehT
gnireffo	cilbup	laitini	eht	ecnis	ytiuqe	nommoc ,sdnedivid	kcots	fo	tceffe	eht	retfa	, 	 :swollof	sa	era 	

	
	 hgiH 	 woL 	

0102 	 	 	
4 ht 	 retrauq 	 P=8. 79 	 P=8. 31 	

1102 	 	 	
1 ts 	 retrauQ 	 P=12. 91 	 P=9. 32 	
2 	dn retrauQ 	 P=12. 65 	 P=10.03	
3 dr 	 retrauQ 	 P= 11 . 74 	 P=8.80	
4 ht 	 retrauQ 	 P=11.17	 P=8. 69 	

2102 	 	 	
1 ts 	 retrauQ 	 P 81 .37	 P11.20	
2 	dn retrauQ 	 P 81 . 39 	 P14. 35 	
3 dr 	 retrauQ 	 P 61 . 42 	 P13. 82 	
4 ht 	 retrauQ 	 P14.00	 P12. 26 	

3102 	 	 	
1 ts 	 retrauQ 	 P20.40	 P13. 60 	
2 	dn retrauQ 	 P 65.22 	 P 32.51 	
3 dr 	 retrauQ 	 P 84.71 	 P 00.51 	
4 ht 	 retrauQ 	 P 64.61 	 P 82.41 	

4102 	 	 	
1 ts 	 retrauQ 	 P 88.91 	 P 40.51 	
	 	 	

	ta	saw	ecirp	erahs	skcots	s’ynapmoC	ehT P= 00.22 	 	lirpA	fo	sa	erahs	rep 11 102	, 4.	
	

sredloH 	
4	sah	ynapmoC	ehT 5	 102	fo	dne	eht	fo	sa	sredloherahs 3 	htiw	, 2, 915 , 951 , 543 	 	dna	deussi	serahs	nommoc

102	,13	rebmeceD	fo	sa	ynapmoC	eht	fo	sredlohkcots	02	pot	ehT		.gnidnatstuo 3	 :swollof	sa	era 	
	

emaN 	 pihsnezitiC 	 serahS 	 		 	fo	% pihsrenwO 	
	eenimoN	DCP
	noitaroproC 	

)onipiliF( 	

onipiliF 	 591,909,205,1 	 59. 66 %	

	gniniM	lateM	omotimuS
	sgnidloH	enippilihP

noitaroproC 	

esenapaJ 	 246,255,184 	 1.91 2%	

atariV	.L	.J	siuL 	 onipiliF 	 236,250,213 	 12. 93 %	
	eenimoN	DCP

noN(	noitaroproC - 							
)onipiliF 	

ngieroF 	 619,411,312 	 8. 64 %	

.dtL	,.oC	slateM	cificaP 	 esenapaJ 	 171,402,4 	 %71.0 	
omirB	.H	drareG 	 onipiliF 	 521,874,3 	 %41.0 	

	ro/&	elirnE	.T	mailliW
	ro/&	elirnE	.R	mailliW

	elirnE	.R	ylleN 	

onipiliF 	 057,348 	 %30.0 	

gnA	.T	pilihP 	 onipiliF 	 669,591 	 %10.0 	
	alaG	alliV	ed	limsiuL
	osonyeR	aivlyS	ro/&

alaG 	

onipiliF 	 260,521 	 %00.0 	

raciloP	avE - atsituaB 	 onipiliF 	 578,121 	 %00.0 	
gnehC	.Y	kcreB 	 onipiliF 	 000,001 	 %00.0 	

	FTI	arreitreP	.C	anitsirC
arreitreP	.C	leahciM 	

onipiliF 	 057,39 	 %00.0 	

.rJ	,aromaZ	.B	leunaM 	 onipiliF 	 558,48 	 %00.0 	
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emaN 	 pihsnezitiC 	 serahS 	 pihsrenwO		fo	% 	
saveinA	.B	esoJ 	 onipiliF 	 238,07 	 %00.0 	
nosI	.S	anitsirC 	 onipiliF 	 734,35 	 %00.0 	

	ro/&	nosI	.S	nivlA 	
nosI	.S	aeL	airaM 	

onipiliF 	 734,05 	 %00.0 	

	.veD	latipaC	anigeR
.proC 	

onipiliF 	 000,32 	 %00.0 	

ikuzuS	ijieS 	 esenapaJ 	 000,02 	 %00.0 	
noscaL	.F	aivlyS 	 onipiliF 	 057,81 	 %00.0 	

	.G	oflodoR	,azodneM
.M	aniblA	ro/& 	

	 	 	

	azodneM	.G	oflodoR
.M	aniblA	ro/& 	

onipiliF 	 008,11 	 %00.0 	

	 	 	 	
sdnediviD 		

	dedne	sraey	eht	rof	sredloherahs	nommoc	ot	deralced	sdnedivid	eht	wohs	selbat	gniwollof	ehT 	
:1102	dna	2102	,3102	,13	rebmeceD 	

	
sdnediviD	hsaC 	

	
	 etaD 	 tnuomA 	

sgninraE 	 devorppA 	 droceR 	 elbayaP 	 erahS	reP 	
deralceD	latoT 	
)snoillim	ni( 	

3102 	 3102	,5	lirpA 	 	lirpA 3102	,22 	 3102	,41	yaM 	 P 53.0 	 P 3.507 	
2102 	 2102	,82	hcraM 	 2102	,61	lirpA 	 2102	,11	yaM 	 		 08.0 	 5.370,1 	

1102 	
	,52	rebotcO

1102 	
	,11	rebmevoN

1102 	
	,8	rebmeceD

1102 	 		 51.0 	 			 0.102 	
1102 	 1102	,52	hcraM 	 1102	,11	lirpA 	 1102	,9	yaM 	 		 53.0 	 				 9.864 	

	
sdnediviD	kcotS 	

	
	 etaD 	 	 	fo	.oN

	ni(	serahS
)snoillim 	

	

sgninraE 	 devorppA 	 droceR 	 eussI 	 %	
deralceD	latoT 	
)snoillim	ni( 	

3102 	 3102	,3	enuJ 	 3102	,81	enuJ 	 3102	,21	yluJ 	 52 	 8.305 	 P 9.152 	

2102 	 2102	,8	enuJ 	
	,92	tsuguA

2102 	
	.rebmetpeS

2102	,42 	 05 	 2.176 	 		 	 6.533 	
	

	.sgninrae	deniater	detcirtsernu	ruo	morf	diap	era	hcihw	,drocer	fo	sredloherahs	ot	sdnedivid	eralced	eW
	fo	sredloh	seltitne	ycilop	dnedivid	ruO s ecer	ot	serah i 	roirp	eht	fo	%03	ot	pu	fo	sdnedivid	hsac	launna	ev

ucer	s'raey r desab	emocni	ten	elbatubirtta	gnir 	 mocer	eht	no m srotceriD	fo	draoB	ruo	fo	noitadne 	(“ DOB ”) 	.
mocer	hcuS m 	,seiraidisbus	morf	emocni	dnedivid	sa	hcus	srotcaf	noitaredisnoc	otni	ekat	lliw	noitadne

	,stegdub	,sesnepxe	gnitarepo	,snalp	ssenisub	fo	noitatnemelpmi	eht	,stnemeriuqer	ecivres	tbed 	gnidnuf
wen	rof 	 a	dna	stnemtsevni c 	hguohtlA	.srehto	gnoma	,latipac	gnikrow	dna	sevreser	etairporppa	,snoitisiuq

	ruo	yb	degnahc	eb	yam	ycilop	dnedivid	hsac	eht DOB 	 	sredloh	yap	ot	si	noitnetni	tnerruc	ruo	,emit	yna	ta
	ruo	fo s ht	ta	sdnedivid	hsac	launna	serah 	,stnemtsevni	wen	taht	tneve	eht	ni	,yllanoitiddA	.oitar	si

ac 	ruo	,ezilairetam	ton	od	snalp	erutidnepxe	latipac	rehto	ro	snoitisiuq DOB 	 	dnedivid	eht	weiver	ot	snalp
en	gnirrucer	s'raey	roirp	eht	fo	%03	evoba	oitar	dnedivid	eht	gnisaercni	redisnoc	dna	ycilop .emocni	t 	

	
	dna	snoitaluger	dna	swal	elbacilppa	fo	stnemeriuqer	eht	ot	tcejbus	sdnedivid	yap	seiraidisbus	ruO
	lautcartnoc	fo	smret	eht	yb	desopmi	noitcirtser	yna	tuohtiw	,sgninrae	deniater	detcirtsernu	fo	ytilibaliava

iogerof	eht	gnidnatshtiwtoN	.stnemeerga 	sdneped	sdnedivid	hcus	fo	tnemyap	dna	noitaralced	eht	,gn
	dna	wolf	hsac	,sgninrae	,stcejorp	erutuf	dna	snoitarepo	fo	stluser	s’yraidisbus	evitcepser	eht	nopu

.srotcaf	rehto	dna	stnemeriuqer	tnemtsevni	latipac	,noitidnoc	laicnanif 	
	

	fo	selaS	tneceR .seitiruceS	tpmexE	ro	deretsigernU 	

etsigernu	oN 3102	ni	dlos	erew	seitiruces	der .	
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	laicnaniF	fo	sisylanA	dna	noissucsiD	s'tnemeganaM	.6	metI noitisoP 	 .snoitarepO	fo	stluseR	dna 	

	detadilosnoc	detidua	eht	no	desab	si	sisylana	dna	noissucsid	gniwollof	ehT 	ta	sa	stnemetats	laicnanif
102	,13	rebmeceD dna	3 	 	2102 a 102	,13	rebmeceD	dedne	sraey	eht	rof	dn 3 102	, 2	 02	dna 11 	ni	deraperp	,
	htiw	ytimrofnoc (	sdradnatS	gnitropeR	laicnaniF	enippilihP SRFP )	 	eht	ot	setoN	gniynapmocca	dna

	dna	stnemetatS	laicnaniF	detadilosnoC 	detadilosnoc	detidua	esoht	htiw	noitcnujnoc	ni	daer	eb	dluohs
.stnemetats	laicnanif 	

	
	rof	stnemetats	laicnanif	sti	desiver	,noitaroprocni	sti	ecnis	dna	sraey	evif	tsap	eht	ni	,ton	sah	puorG	ehT

.seicilop	gnitnuocca	ni	segnahc	naht	rehto	snosaer 	
	

	yrammuS noitamrofnI	laicnaniF 	
102	,13	rebmeceD	ta	sa	stnemetatS	laicnaniF	detadilosnoC	ehT dna	3 	 2102 	 	eht	rof	dna raey 	dedne	s

	,13	rebmeceD 102 3 102	, 2	 02	dna 11	 .dehcatta	otereh	era 	
	

sraey	eerht	eht	rof	noitamrofni	laicnanif	yrammus	eht	htrof	stes	elbat	gniwollof	ehT 	 	dedne 	
D 102	,13	rebmece 3 102	, 2	 102	dna 1	 102	,13	rebmeceD	ta	sa	dna 	,3 2102 	 1102	dna :	

	

3102 2102 1102 2102	.sv	3102 % 1102	.sv	2102 %

seuneveR 925,901,11						 	 709,606,11						 	 607,496,21					 	 )873,794(								 	 %4- )997,780,1(							 	 %9-
sesnepxe	dna	tsoC )314,265,7(							 	 )630,854,7(						 	 )988,132,6(						 	 773,401										 	 %1 741,622,1									 	 %02

emocni	ecnaniF 357,661												 	 040,532											 	 634,802											 	 )782,86(										 	 %92- 406,62															 	 %31
esnepxe	ecnaniF )892,821(										 	 )635,411(										 	 )516,66(												 	 267,31												 	 %21 129,74															 	 %27

etaicossa	na	fo	sessol	ten	ni	ytiuqE )307,481(										 	 )936,411(										 	 )581,691(									 	 460,07												 	 %16 )645,18(													 	 %24-
ten	-	emocni	rehtO 387,903												 	 262,003											 	 002,547											 	 125,9														 	 %3 )839,444(											 	 %06

ten	-	xat	emocni	rof	noisivorP )512,421,1(							 	 )896,433,1(						 	 )510,686,1(						 	 )384,012(								 	 %61- )713,153(											 	 %12-
emocni	teN 634,685,2								 	 003,021,3								 	 836,764,5								 	 )468,335(								 	 %71- )833,743,2(							 	 %34

:ot	elbatubirtta	emocni	teN
tnerap	eht	fo	sredloh	ytiuqE 476,350,2								 	 012,702,2								 	 287,735,3								 	 )635,351(								 	 %7- )275,033,1(							 	 %83-

stseretni	gnillortnoc-noN 267,235												 	 090,319											 	 658,929,1								 	 )823,083(								 	 %24- )667,610,1(							 	 %35-
634,685,2								 	 003,021,3								 	 836,764,5								 	 )468,335(								 	 %71- )833,743,2(							 	 %34-

3102 2102 1102 2102	.sv	3102 % 1102	.sv	2102 %

seuneveR 925,901,11						 	 709,606,11						 	 607,496,21					 	 )873,794(								 	 %39 )997,780,1(							 	 %64
sesnepxe	dna	tsoC )314,265,7(							 	 )630,854,7(						 	 )988,132,6(						 	 773,401										 	 %02- 741,622,1									 	 %25-

emocni	ecnaniF 357,661												 	 040,532											 	 634,802											 	 )782,86(										 	 %31 406,62															 	 %1-
esnepxe	ecnaniF )892,821(										 	 )635,411(										 	 )516,66(												 	 267,31												 	 %3- 129,74															 	 %2-

etaicossa	na	fo	sessol	ten	ni	ytiuqE )307,481(										 	 )936,411(										 	 )581,691(									 	 460,07												 	 %31- )645,18(													 	 %3
ten	-	emocni	rehtO 387,903												 	 262,003											 	 002,547											 	 125,9														 	 %2- )839,444(											 	 %91

ten	-	xat	emocni	rof	noisivorP )512,421,1(							 	 )896,433,1(						 	 )510,686,1(						 	 )384,012(								 	 %93 )713,153(											 	 %51
emocni	teN 634,685,2								 	 003,021,3								 	 836,764,5								 	 )468,335(								 	 %001 )833,743,2(							 	 %001

:ot	elbatubirtta	emocni	teN
tnerap	eht	fo	sredloh	ytiuqE 476,350,2								 	 012,702,2								 	 287,735,3								 	 )635,351(								 	 %92 )275,033,1(							 	 %75

stseretni	gnillortnoc-noN 267,235												 	 090,319											 	 658,929,1								 	 )823,083(								 	 %17 )667,610,1(							 	 %34
634,685,2								 	 003,021,3								 	 836,764,5								 	 )468,335(								 	 %001 )833,743,2(							 	 %001

emocnI	fo	stnemetatS	detadilosnoC	yrammuS
	dednE	sraeY	eht	roF

13	ceD )esaerceD(	esaercnI )esaerceD(	esaercnI

)sosep	dnasuoht	nI(

sisylanA	lacitreV

sisylanA	latnoziroH
13	ceD

	dednE	sraeY	eht	roF

)sosep	dnasuoht	nI(

emocnI	fo	stnemetatS	detadilosnoC	yrammuS

)esaerceD(	esaercnI )esaerceD(	esaercnI
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3102 2102 1102
2102	.sv	3102 % 1102	.sv	2102 %

stessa	tnerruC 630,106,41						 	 745,944,31					 	 593,962,41					 	 984,151,1					 	 %9 )848,918(						 	 %6-
stessa	tnerrucnoN 294,213,41						 	 076,927,31					 	 305,331,21					 	 228,285								 	 %4 761,695,1					 	 %31

stessa	latoT 825,319,82						 	 712,971,72					 	 898,204,62					 	 113,437,1					 	 %6 913,677								 	 %3

seitilibail	tnerruC 369,803,1								 	 927,572,1								 	 518,736,1								 	 432,33										 	 %3 )680,263(						 	 %22-
seitilibail	tnerrucnoN 777,293,2								 	 487,123,2								 	 874,235,2								 	 399,07										 	 %3 )496,012(						 	 %8-

stseretni	gnillortnoc-noN 046,127,4								 	 872,507,4								 	 375,853,4								 	 263,61										 	 %0 507,643								 	 %8
	ot	elbatubirtta	ytiuqE

tneraP	eht	fo	sredloh	ytiuqe 	841,094,02								 	624,678,81								 	230,478,71								 227,316,1					 	 %9 493,200,1					 	 %6
ytiuqe	dna	seitilibail	latoT 825,319,82						 	 712,971,72					 	 898,204,62					 	 113,437,1					 	 %6 913,677								 	 %3

3102 2102 1102
2102	.sv	3102 % 1102	.sv	2102 %

stessa	tnerruC 630,106,41						 	 745,944,31					 	 593,962,41					 	 984,151,1					 	 %66 )848,918(						 	 %601-
stessa	tnerrucnoN 294,213,41						 	 076,927,31					 	 305,331,21					 	 228,285								 	 %43 761,695,1					 	 %602

stessa	latoT 825,319,82						 	 712,971,72					 	 898,204,62					 	 113,437,1					 	 %001 913,677								 	 %001

seitilibail	tnerruC 369,803,1								 	 927,572,1								 	 518,736,1								 	 432,33										 	 %2 )680,263(						 	 %74-
seitilibail	tnerrucnoN 777,293,2								 	 487,123,2								 	 874,235,2								 	 399,07										 	 %4 )496,012(						 	 %72-

stseretni	gnillortnoc-noN 046,127,4								 	 872,507,4								 	 375,853,4								 	 263,61										 	 %1 507,643								 	 %54
	ot	elbatubirtta	ytiuqE

tneraP	eht	fo	sredloh	ytiuqe 	841,094,02								 	624,678,81								 	230,478,71								 227,316,1					 	 %39 493,200,1					 	 %921
ytiuqe	dna	seitilibail	latoT 825,319,82						 	 712,971,72					 	 898,204,62					 	 113,437,1					 	 %001 913,677								 	 %001

noitisoP	laicnaniF	fo	stnemetatS	detadilosnoC	yrammuS

)soseP	dnasuohT	nI(

sisylanA	latnoziroH
)esaerceD(	esaercnI)esaerceD(	esaercnI

sisylanA	lacitreV
)esaerceD(	esaercnI )esaerceD(	esaercnI

noitisoP	laicnaniF	fo	stnemetatS	detadilosnoC	yrammuS

)soseP	dnasuohT	nI(

	
	

3102 2102 1102

:)ni	desu(	morf	swolf	hsac	teN
seitivitca	gnitarepO 229,021,4								 	 469,870,4					 	 727,394,5					 	
seitivitca	gnitsevnI )380,319,1(						 	 )256,892,3(				 	 )602,918(							 	
seitivitca	gnicnaniF )970,013,1(						 	 )431,957,1(				 	 )970,831,1(				 	

hsac	ni	)esaerced(	esaercni	teN
stnelaviuqe	hsac	dna 067,798											 	 )228,879(							 	 244,635,3					 	

gninnigeb	,stnelaviuqe	hsac	dna	hsaC 154,362,9								 	 295,053,01			 	 869,508,6					 	
ni	segnahc	etar	egnahcxe	fo	tceffE

stnelaviuqe	hsac	dna	hsac	 521,37														 	 )913,801(							 	 281,8													 	
dne	,stnelaviuqe	hsac	dna	hsaC 633,432,01						 	 154,362,9					 	 295,053,01			 	

swolF	hsaC	fo	stnemetatS	detadilosnoC	yrammuS

)soseP	dnasuohT	nI(

13	rebmeceD	dednE	sraeY	eht	roF
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snoitarepO	fo	stluseR 	
	

	htiw	derapmoc	3102	,13	rebmeceD	dedne	raey	radnelaC 2102	,13	rebmeceD	dedne	raey	radnelac 	
	

seuneveR 	
	erew	seunever	latot	ruO P ,11 901 .5	 102	ni	noillim 3	 	ot	derapmoc	sa P11, 606 .9	 102	ni	noillim 2 	esaerced	a	,

	fo P 4.794 	 	ro	,noillim 4 .% 	
	

ero	fo	elaS 	
1	etagergga	na	dlos	eW 3, 899 .4	 102	ni	ero	lekcin	fo	TMW	dnasuoht 3 	, 1	fo	esaercni	na 9 	ot	derapmoc	%

11, 037 .2	 102	ni	ero	lekcin	fo	TMW	dnasuoht 2 	dedulcni	raey	siht	rof	selas	ruO	. 3, 495 .2	 	fo	TMW	dnasuoht
	,sremotsuc	esenihC	dna	esenapaJ	ot	dlos	ero	etilorpas 6 1, 42 .7	 	ruo	ot	ero	etinomil	fo	TMW	dnasuoht

	dna	sremotsuc	esenihC 4, 972 .5	 	ot	ero	etinomil	fo	TMW	dnasuoht CNBC 	 HT	dna CN 	 	fo	selas	ot	derapmoc
4, 632 .6	 	,TMW	dnasuoht 4, 241 .1	 	dna	TMW	dnasuoht 3, 153 .5	 102	ni	,ylevitcepser	,TMW	dnasuoht 2.	
	

	saw	ero	lekcin	fo	elas	morf	eunever	ruO P10, 574 .5	 102	ni	noillim 3	 	ot	derapmoc	sa P11, 3.341 	 	ni	noillim
2102 	fo	esaerced	a	, P 8.766 	 %6	ro	,noillim 	fo	tluser	a	sa	ylniam	, wol 	lekcin	EML	re secirp 	 	rehgih	a	etipsed

rallod	SU	tsniaga	sa	osep	fo	noitaicerped	dna	deveihca	emulov	selas 	dezilaer	ruO	. EML 	 	ni	ecirp	lekcin
102 3 na	hgih	fo	selas	ot	elbacilppa	, 	esenihC	dna	esenapaJ	ruo	ot	dlos	ero	etilorpas	edarg	muidem	d

	ot	ero	etinomil	fo	selas	dna	sremotsuc 	,sremotsuc	esenihC CNBC 	 	dna CNHT $	degareva	, 6. 19 	 	fo	dnuop	rep
$	ot	derapmoc	lekcin	elbayap 8. 01 	 102	ni	lekcin	elbayap	fo	dnuop	rep 2 rp	egareva	dethgiew	ehT	. 	rep	eci

	ruo	ot	dlos	ero	etinomil	dna	ero	etilorpas	fo	TMW 	dna	esenapaJ 102	ni	sremotsuc	esenihC 3	 	ot	detnuoma
2$ 0. 30 	 .42$	ot	derapmoc 04 	 102	ni 2 		. 	
	

	abuT	oiR	eht	setarepo	dna	snwo	hcihw	,)”NTR“(	noitaroproC	gniniM	lekciN	abuT	oiR	fo	%06	nwo	eW
itarepo	gninim 	fo	elas	morf	eunever	s’NTR	.sno 	lekcin 	saw	ero P ,3 530 .8	 102	ni	noillim 3	 	ot	derapmoc	sa 	

P 1.499,3 	 102	ni	noillim 2 	fo	esaerced	a	, P 859 .3	 	ro	,noillim 42 ,5	etagergga	na	dlos	NTR	.% 477 	dnasuoht	4.
102	ni	ero	lekcin	fo	TMW 3	 ,5	etagergga	na	ot	derapmoc	sa 4.626 	 102	ni	dlos	ero	lekcin	fo	TMW	dnasuoht 2 	.

J	ot	dlos	ero	etilorpas	fo	emulov	ehT ed	sremotsuc	esenihC	dna	esenapa 	yb	desaerc 645 	TMW	dnasuoht	6.
	ro 42 	yb	desaercni	CNBC	dna	sremotsuc	esenihC	ot	dlos	ero	etinomil	fo	emulov	eht	elihw	,% 496 .6	

	ro	,TMW	dnasuoht 12 %.	
	

	saw	ero	enotsemil	fo	elas	morf	eunever	s’NTR P 	8.351 	ni	noillim 3102 	 	ot	derapmoc	sa P 	1.44 	ni	noillim
2102 	fo	esaercni	na	, P 7.901 	 	ro	noillim 942 notsemil	ni	esaercni	ehT		.% 	eht	ot	ylniam	eud	saw	eunever	e

ta	noitarepo	enotsemil	s’NTR	fo	noitcudorp	fo	trats 	 	fo	latot	a	,tluser	a	sA		.aera	kotoB	eht 112 .6	 	dnasuoht
	eht	ot	derapmoc	raey	siht	CNBC	ot	dereviled	saw	ero	enotsemil	fo	TMW 95 	dereviled	TMW	dnasuoht	0.

.raey	tsal 	
	

	gninim	otinagaT	eht	setarepo	dna	snwo	hcihw	,)”CMT“(	noitaroproC	gniniM	otinagaT	fo	%56	nwo	eW
	saw	ero	fo	elas	morf	eunever	s’CMT	.snoitarepo P ,3 901 .1	 102	ni	noillim 3	 	ot	derapmoc	sa P3, 390 	noillim	9.

102	ni 2 	fo	esaercni	na	, P 51 .2	 	ro	,noillim 5.0 	dlos	CMT	.% 	etagergga	na 3, 398 .1	 	ero	lekcin	fo	TMW	dnasuoht
102	ni 3	 	etagergga	na	ot	derapmoc	sa 5.183,2 	 102	ni	ero	lekcin	fo	TMW	dnasuoht 2 	fo	emulov	ehT		.

c	ot	dlos	ero	etilorpas ed	anihC	dna	napaJ	morf	sremotsu 	yb	desaerc 452 .8	 ro	,TMW	dnasuoht 	 	elihw	,%51
fo	emulov	eht 	 .%621	ro	,TMW	dnasuoht	2.298	yb	desaercni	sremotsuc	esenihC	ot	dlos	ero	etinomil 	 	nI

	ot	ero	etinomil	reviled	ot	detrats	CMT	3102	lirpA	gninnigeb	,noitidda CNHT 	 	dna 	dlos 478 .2	 	dnasuoht
TMW 	 raey	eht	gnirud 	. 	

	
CMC“(	noitaroproC	gniniM	oanaidgaC	fo	%001	nwo	eW 	gninim	oanaidgaC	eht	setarepo	dna	snwo	hcihw	,)”

	saw	ero	fo	elas	morf	eunever	s’CMC	.snoitarepo P 737 .9	 102	ni	noillim 3	 	ot	derapmoc	sa P ,1 031 .0 		 	noillim
102	ni 2 	fo	esaerced	a	, P 293 . 53	ro	,noillim	1 	etagergga	na	dlos	CMC	.% 888.8	 ht 	ero	lekcin	fo	TMW	dnasuo

ni 	 3102 	 0,1	etagergga	na	ot	derapmoc	sa 58 .6	 102	ni	ero	lekcin	fo	TMW	dnasuoht 2 	fo	emulov	ehT	.
J	ot	dlos	ero	etilorpas ni	sremotsuc	esenihC	dna	esenapa 	yb	desaerc 6 2	ro	TMW	dnasuoht	0.0 1 	.% ,revewoH 	

ylno 	 5 83 .5	 	ero	etinomil	fo	TMW	dnasuoht 	dlos	saw suc	esenihC	ot 102	ni	sremot 3	 7	ot	derapmoc 59 .3	
102	ni	TMW	dnasuoht 2.	

	
	gninim	naanagaT	eht	setarepo	dna	snwo	hcihw	,)”CMH“(	noitaroproC	gniniM	nautaniH	fo	%001	nwo	eW

	saw	ero	fo	elas	morf	eunever	s’CMH	.snoitarepo P3, 834 .9	 102	ni	noillim 3	 	ot	derapmoc	sa P 	2.188,2 	noillim
102	ni 2 	fo	esaercni	na	, P 755 .7	 	ro	,noillim 91 	.% 	,3102	nI etagergga	na	dlos	CMH 	 	fo	TMW	dnasuoht	0.99	fo
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	esenihC	ot	ero	etinomil	fo	TMW	dnasuoht	9.243,3	dna	sremotsuc	esenihC	dna	esenapaJ	ot	ero	etilorpas
	dlos	CMH	2102	ni	saerehw	sremotsuc 	fo	TMW	dnasuoht	7.636,2 	etinomil sremotsuc	esenihC	ot	ero 	 ylno .	

	
srehtO	dna	secivreS 	

	saw	srehto	dna	secivres	morf	eunever	ruO P 	0.436 	ot	derapmoc	sa	3102	ni	noillim P 6.364 	 	,2102	ni	noillim
	fo	esaercni	na P 4.071 	 	ro	,noillim 73 	ni	su	ot	edam	stnemyap	fo	stsisnoc	ylegral	eunever	secivreS	.%

	CNBC	ot	sedivorp	CMT	dna	NTR	taht	secivres	yrallicna	rehto	dna	rewopnam	,gniluah	rof	noitaredisnoc
	dna CNHT eef	egasu	dna	,ylevitcepser	, s	 ytilicaf	reip	sti	fo	esu	eht	rof	CNHT	ot	CMT	yb	degrahc 	niam	ehT	.

	slairetam	eht	ot	eud	saw	3102	ni	srehto	dna	secivres	morf	seunever	ruo	ni	esaercni	neddus	eht	rof	nosaer
	.3102	yraunaJ	ni	ylno	detrats	hcihw	CNHT	ot	CMT	yb	dedivorp	secivres	yrallicna	rehto	dna	gnildnah 	

	
sesnepxE	dna	stsoC 	

esnepxe	dna	stsoc	ruO 	ot	detnuoma	s P 5,7 26 .4	 102	ni	noillim 3	 	ot	derapmoc	sa P7, 854 .0	 102	ni	noillim 2 	,
	fo	esaercni	na P 401 .4	 .%1	ro	,noillim 	

	 	
selaS	fo	tsoC 	

	saw	selas	fo	tsoc	ruO P 4,4 8 .9 3	 102	ni	noillim 3	 	ot	derapmoc	sa P4, 764 .2	 102	ni	noillim 2 	fo	esaercni	na	,
P 22 .1	 	ro	,noillim 5.0 	ehT	.% 	thgils ot	eud	saw	selas	fo	tsoc	ni	esaercni 	 fo	noitanibmoc	eht 	 	fo	emulov	rehgih

stnempihs	dna	noitcudorp 	 tsoc	noitcudorp	rewol	tub 	. 	
	

secivreS	fo	tsoC 	
	saw	secivres	fo	tsoC P 3.533 	 102	ni	noillim 3	 	ot	derapmoc	sa P 062 .4	 102	ni	noillim 2 	fo	esaercni	na	, 	

P 47 .9	 2	ro	,noillim 9 	,gniluah	fo	tsoc	eht	fo	tsisnoc	ylegral	secivres	fo	stsoC	.% 	gnidivorp 	dna	rewopnam
icna	rehto secivres	yrall 	 CNBC	ot 	 	dna HT CN 	eht	sulp	, HT	yb	desu	ytilicaf	reip	eht	gniniatniam	fo	stsoc CN .	 	nI

ivorp	ot	detrats	CMT	,3102 HT	ot	secivres	rehto	dna	gnildnah	slairetam	ed CN 	 	ni	derrucni	tsoc	eht	nierehw
	.secivres	fo	tsoc	eht	ni	dedda	saw	secivres	eseht	gnidivorp 	

	
stsoC	gnidaoL	dna	gnippihS 	

	erew	stsoc	gnidaol	dna	gnippihS P ,1 893 .8	 102	ni	noillim 3	 	ot	derapmoc	sa P ,1 004 .6	 102	ni	noillim a	,2 	
ed 	fo	esaerc P .1 8	 	ro	,noillim 1.0 	.% 	eht	,3102	ni	stnempihs	dna	noitcudorp	fo	emulov	rehgih	fo	etipseD

t	esuaceb	laminim	ylno	saw	stsoc	gnidaol	dna	gnippihs	ni	tnemevom 	puorG	eh sezilitu 	 	sti 	deriuqca	ylwen
ni	dna	tnempiuqe - 	lennosrep	esuoh 	ytrap	driht	a	gnigagne	fo	daetsni	seitivitca	gnidaol	pihs	sti	rof

.seef	ecivres	rehto	dna	seef	tcartnoc	rewol	ot	detluser	hcihw	rotcartnoc 	
	

seitlayoR	dna	sexaT	esicxE 	
	erew	seitlayor	dna	sexat	esicxe	ruO P 846 .6	 102	ni	noillim 3	 	ot	derapmoc	sa P7 70 .9	 	noillim 102	ni 2 	a	,

	fo	esaerced P 95 .3	 8	ro	,noillim 	.% 	eht	yb	ylniam	thguorb	saw	seitlayor	dna	sexat	esicxe	ni	esaerced	ehT
.3102	ni	CMC	dna	NTR	morf	eunever	selas	ruo	ni	enilced	tnacifingis 	

	
gnitekraM 	

	erew	sesnepxe	gnitekram	ruO P 	ot	derapmoc	sa	3102	ni	noillim	6.56 P 	fo	esaerced	a	,2102	ni	noillim	4.49
P 8.82 	 ni	esaerced	ehT	.%03	ro	,noillim 	 	3102	ruo 	sesnepxe	gnitekram 	eht	ot	elbatubirtta	ylniam	saw

noissimmoc	eht	ot	tcejbus	eunever	selas	ruo	ni	enilced 	 eef	gnitekram	ro .	
	

dna	lareneG 	 evitartsinimdA 	
	erew	sesnepxe	evitartsinimda	dna	lareneG P 26 4.8	 102	ni	noillim 3	 	ot	derapmoc	sa P 25 .7 6	 102	ni	noillim 2 	,

	fo	esaercni	na P 79 .2	 	ro	,noillim 81 102	ni	sesnepxe	rehgih	ehT	.% 3	 w ere 	 ot	ylniam	elbatubirtta 	 eht 	
sesnecil	dna	sexat	ni	esaercni ,	 	morf P 66 .2	 	ot	noillim P 08 .5	 noillim ,	 	ot	eud tnemelttes 	 	seicneicifed	xat	fo
sexat	ssenisub	fo	tnemyap	dna ;	 	morf	,tsoc	lennosrep	ni	esaercni P 	ot	noillim	8.371 P ,noillim	1.322 	 	ot	eud

;sesunob	eeyolpme	rehgih 	 dna 	 ni	esaercni 	 ner	sa	hcus	sesnepxe	evitartsinimda	rehto 	gnidliub	dna	slat
	.seud 	

	
emocnI	ecnaniF 	

	saw	emocni	ecnanif	ruO P 661 .8	 102	ni	noillim 3	 	ot	derapmoc	sa P 532 .0	 102	ni	noillim a	,2 	 ed 	fo	esaerc
P 86 .2	 	ro	,noillim 92 	.% 	dna	stisoped	emit	morf	setar	tseretni	rewol	yb	ylniam	thguorb	saw	esaerced	ehT

	rehto .2102	ni	derapmoc	sa	3102	ni	stnemtsevni 	
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sesnepxE	ecnaniF 	
	saw	esnepxe	ecnanif	ruO P 821 .3	 102	ni	noillim 3	 	ot	derapmoc	sa P 411 .5	 102	ni	noillim 2 a	, n	 ni 	fo	esaerc 	

P 31 .8	 	ro	,noillim 21 	ehT	.% ni 	yliramirp	saw	esaerc 	ot	eud 	morf	desaercni	hcihw	eef	ecivres	eetnaraug
P 48 .0	 	ot	noillim P 01 .4 2	 eetnaraug	ehT	.noillim 	 ecivres 	 	.tcejorp	LAPH	otinagaT	eht	ot	detaler	si	eef 	
	

etaicossA	na	fo	sessoL	teN	ni	ytiuqE 	
	saw	etaicossa	na	fo	sessol	ten	ni	ytiuqe	ehT P18 .4 7	 102	ni	noillim 3	 moc	sa 	ot	derap P1 41 .6	 	ni	noillim

102 2 a	, n	 ni 	fo	esaerc P 07 .1	 	ro	,noillim 16 	ot	eud	yliramirp	saw	tnemevom	ehT	.% ni erc 	fo	ssol	ten	ni	esa
non	morf	gnitluser	3102	ni	CNHT - 	yb	derrucni	sloot	pohskrow	dna	tnempiuqe	,seilppus	elbazilatipac

raey	eht	gnirud	CNHT 	. 	
	

	rehtO emocnI 	-	 ten 	
102	ni	emocni	rehto	ruO 3	 	saw P3 90 .8	 	ot	derapmoc	sa	noillim P 003 .3	 102	ni	noillim 2 	emocni	rehtO		. -	 	ten

	morf	emocni	dnedivid	fo	stsisnoc	yliramirp	saw CNBC 	egnahcxe	ngierof	ten	, 	elas	no	niag	,sessol	ro	sniag
tsevni	dna	tnempiuqe	dna	ytreporp	fo treporp	tnem sei 	dna	sessol	tnemriapmi	rof	noisivorp	,

	.sesnepxe	dna	emocni	suoenallecsim 	
	

xaT	emocnI	)morf	tifeneB(	rof	noisivorP 	
	saw	xat	emocni	rof	noisivorP P ,1 421 .2	 102	ni	noillim 3	 	ot	derapmoc P ,1 433 .7	 102	ni	noillim 2 	esaerced	a	,

	fo P 012 .5	 	ro	,noillim 61 102	ni	xat	emocni	rof	noisivorp	tnerruc	ruO		.% 3	 	saw P ,1 961 .5	 	derapmoc	noillim
	ot P ,1 462 .3	 102	ni	noillim 2 	fo	esaerced	a	, P 49 .8	 	ro	,noillim 8 	ruo	ni	esaerced	eht	ot	eud	yliramirp	%

	elbaxat 102	ni	emocni seunever	rewol	morf	gnitluser	3 	ruO	. morf	tifeneb 	 fed 102	ni	xat	emocni	derre 	saw	3
P 	fo	xat	emocni	derrefed	rof	noisivorp	a	ot	derapmoc	sa	noillim	3.54 P 07 .4	 102	ni	noillim 2 	fo	esaercni	na	,
P 511 .7	 	ro	,noillim 461 ed	eht	morf	ylniam	gnitluser	,% - 	no	tessa	xat	emocni	derrefed	fo	noitingocer 	ten

	ssol	gnitarepo yrrac - (	revo OCLON )	 	ot	gnitnuoma P noillim	2.881 	 3102	ni	enon	saw	ereht	elihw	2102	ni 	. 	
	

emocnI	teN 	
	saw	emocni	ten	detadilosnoc	ruo	,gniogerof	eht	fo	tluser	a	sA P2, 685 .4	 102	ni	noillim 3	 	ot	derapmoc

P3, 021 .3	 102	ni	noillim 2 non	fo	teN		. - stseretni	gnillortnoc 	saw	emocni	ten	ruo	, P ,2 350 .7	 102	ni	noillim 3	
	ot	derapmoc	sa P2, 702 .2	 102	ni	noillim 2 	fo	esaerced	a	, P 351 .5	 .%7	ro	,noillim 	

	
1102	,13	rebmeceD	dedne	raey	radnelac	htiw	derapmoc	2102	,13	rebmeceD	dedne	raey	radnelaC 	

	
seuneveR 	

	erew	seunever	latot	ruO P 	ot	derapmoc	sa	2102	ni	noillim	9.606,11 P 1102	ni	noillim	7.496,21 a	, 	 ed 	esaerc
	fo P .%9	ro	,noillim	8.780,1 	

	
ero	fo	elaS 	

11	etagergga	na	dlos	eW ,7 2.03 	 dnasuoht 	 TMW 	 	ot	derapmoc	%31	fo	esaercni	na	,2102	ni	ero	lekcin	fo
01 8.683, 	 dnasuoht 	 4	dedulcni	raey	siht	rof	selas	ruO	.1102	ni	ero	lekcin	fo	TMW ,2 6.63 	 dnasuoht 	 	fo	TMW

4	,sremotsuc	esenihC	dna	esenapaJ	ot	dlos	ero	etilorpas ,1 .24 1	 dnasuoht 	 	ruo	ot	ero	etinomil	fo	TMW
3	dna	sremotsuc	esenihC .153, 5	 dnasuoht 	 	ot	ero	etinomil	fo	TMW CNBC 	 rapmoc 3	fo	selas	ot	de 459, .9	

dnasuoht 	 3	,TMW , 554 .0	 dnasuoht 	 	dna	TMW 9.679,2 	 dnasuoht 	 .1102	ni	,ylevitcepser	,TMW 	
	

	saw	ero	lekcin	fo	elas	morf	eunever	ruO P 	ot	derapmoc	sa	2102	ni	noillim	3.341,11 P 	ni	noillim	3.032,21
	fo	esaerced	a	,1102 P 	secirp	ero	rewol	ot	htob	eud	saw	eunever	ni	esaerced	ehT	.%9	ro	,noillim	0.780,1

	fo	selas	ot	elbacilppa	,2102	ni	ecirp	lekcin	EML	dezilaer	ruO	.ralloD	SU	tsniaga	sa	osep	fo	noitaicerppa	dna
enihC	dna	esenapaJ	ruo	ot	dlos	ero	etilorpas	edarg	muidem	dna	hgih 	etinomil	fo	selas	dna	sremotsuc	es

	rep	35.01$	ot	derapmoc	lekcin	elbayap	fo	dnuop	rep	01.8$	degareva	,CNBC	dna	sremotsuc	esenihC	ot	ero
	dna	ero	etilorpas	edarg	wol	fo	TMW	rep	ecirp	egareva	dethgiew	ehT	.1102	ni	lekcin	elbayap	fo	dnuop

	ot	dlos	ero	etinomil 		.1102	ni	74.42$	ot	derapmoc	04.42$	ot	detnuoma	2102	ni	sremotsuc	esenihC	ruo 	
	

	elas	morf	eunever	s’NTR	.snoitarepo	gninim	abuT	oiR	eht	setarepo	dna	snwo	hcihw	,NTR	fo	%06	nwo	eW
	fo 	lekcin 	saw	ero P3, 499 .1	 102	ni	noillim 2	 	ot	derapmoc	sa P ,5 8 .36 7	 i	noillim n	 a	,1102 	 ed 	fo	esaerc

P1, 968 .6	 	ro	,noillim 3 	etagergga	na	dlos	NTR	.%2 ,5 626 .4	 102	ni	ero	lekcin	fo	TMW	dnasuoht 2	 	sa
	etagergga	na	ot	derapmoc 	1.990,5 102	ni	dlos	ero	lekcin	fo	TMW	dnasuoht 1 	ero	etilorpas	fo	emulov	ehT	.

	sremotsuc	esenihC	dna	esenapaJ	ot	dlos 	yb	desaercni 251 .6	 	ro	TMW	dnasuoht 7 	fo	emulov	eht	elihw	,%
	CNBC	ot	dlos	ero	etinomil ni 	yb	desaerc 473 .7	 	ro	,TMW	dnasuoht 31 .% 	
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	saw	ero	enotsemil	fo	elas	morf	eunever	s’NTR P 	ot	derapmoc	sa	2102	ni	noillim	1.44 P 	ni	noillim	2.001
	fo	esaerced	a	,1102 P 	1.65 	morf	,2102	ni	dereviled	emulov	rewol	ot	eud	saw	esaerced	ehT		.%65	ro	noillim

.2102	ni	TMW	dnasuoht	0.95	ot	1102	ni	TMW	dnasuoht	0.641 	
	

	elas	morf	eunever	s’CMT	.snoitarepo	gninim	otinagaT	eht	setarepo	dna	snwo	hcihw	,CMT	fo	%56	nwo	eW
	saw	ero	fo P3, 390 m	9. 102	ni	noilli 2	 	ot	derapmoc	sa P 9.157,2 	 102	ni	noillim 1 	fo	esaercni	na	, P 243 .0	
	ro	,noillim 2	etagergga	na	dlos	CMT	.%21 , 183 .5	 102	ni	ero	lekcin	fo	TMW	dnasuoht 2	 	na	ot	derapmoc	sa

etagergga 	 fo 	 8.466,1 	 102	ni	ero	lekcin	fo	TMW	dnasuoht 1 lorpas	fo	emulov	ehT		. c	ot	dlos	ero	eti 	sremotsu
ni	anihC	dna	napaJ	morf 	yb	desaerc 856 .2	 	ro	,TMW	dnasuoht 56 	dlos	CMT	,noitidda	nI	.% 017 .1	 	dnasuoht

102	ni	sremotsuc	esenihC	ot	ero	etinomil	fo	TMW 2	 	ot	derapmoc 1102	ni	ero	etinomil	fo	TMW	5.156 	. 	
	

na	snwo	hcihw	,CMC	fo	%001	nwo	eW 	morf	eunever	s’CMC	.snoitarepo	gninim	oanaidgaC	eht	setarepo	d
	saw	ero	fo	elas P ,1 130.0	 102	ni	noillim 2	 	ot	derapmoc	sa P 	7.327,1 	 102	ni	noillim a	,1 	 ed 	fo	esaerc P 7.395 	

	ro	,noillim 43 0,1	etagergga	na	dlos	CMC	.% 58 .6	 102	ni	ero	lekcin	fo	TMW	dnasuoht 2	 	na	ot	derapmoc	sa
	etagergga 0.430,1 	 102	ni	ero	lekcin	fo	TMW	dnasuoht 1 	dna	esenapaJ	ot	dlos	ero	etilorpas	fo	emulov	ehT	.

	sremotsuc	esenihC ed 	yb	desaerc 314 .4	 	ro	TMW	dnasuoht 95 	dlos	osla	CMC		.% 597 	fo	TMW	dnasuoht	3.
	etinomil 02	ni	sremotsuc	esenihC	ot	ero 21 	 	ot	derapmoc 033 .3	 102	ni	TMW	dnasuoht 1.	

	
	morf	eunever	s’CMH	.snoitarepo	gninim	naanagaT	eht	setarepo	dna	snwo	hcihw	,CMH	fo	%001	nwo	eW

	saw	ero	fo	elas P 188,2 .2	 102	ni	noillim 2	 	ot	derapmoc	sa P ,1 097 102	ni	noillim	7. 1 	fo	esaercni	na	, P 5.090,1 	
ro	,noillim 	 16 ,2	etagergga	na	dlos	CMH	.% 636 .7	 	fo	TMW	dnasuoht 	lekcin 	ni	sremotsuc	esenihC	ot	ero

102 2	 	ot	derapmoc	sa 885,2 TMW	dnasuoht	9. 	 1102	ni	ero	lekcin	fo .	
	

sesnepxE	dna	stsoC 	
	ot	detnuoma	sesnepxe	dna	stsoc	ruO P7, 854 .0	 102	ni	noillim 2	 	ot	derapmoc	sa P6,231.9	 102	ni	noillim 1 	,

	fo	esaercni	na P ,1 2 62 .1	 2	ro	,noillim 0 .% 	
	 	

selaS	fo	tsoC 	
	saw	selas	fo	tsoc	ruO P4,4 76 .2	 2102	ni	noillim 	 	ot	derapmoc	sa P 1102	ni	noillim	7.943,3 	fo	esaercni	na	,

P 1,1 71 .5	 	ro	,noillim 33 	.% 	esaercni	ehT 	selas	fo	tsoc	ni 	saw 	eud 	rehgih	ot 	dna	noitcudorp	fo	emulov
stnempihs 	 dna 	 ecnanetniam	daor	dna	enim	morf	gnisira	stsoc	noitcudorp	ni	esaercni ,	 	ero	fo	tsoc

seitivitca	latnemnorivne	ot	detaler	krow	dna	gniveirter	ero	,noitaicifeneb 	. 	
	

secivreS	fo	tsoC 	
	saw	secivres	fo	tsoC P 062 .4	 02	ni	noillim 21 	 	ot	derapmoc	sa P2 41 .3	 102	ni	noillim 1 	fo	esaercni	na	, 	

P 64 .1	 	ro	,noillim 22 	.% 	,gniluah	fo	tsoc	eht	fo	tsisnoc	ylegral	secivres	fo	stsoC 	gnidivorp 	dna	rewopnam
	yb	desu	ytilicaf	reip	eht	gniniatniam	fo	stsoc	dna	CNBC	ot	secivres	yrallicna	rehto 	.CNHT 	hcihw	smetI

ot	detubirtnoc 	 	morf	desaercni	hcihw	noitelped	dna	noitaicerped	edulcni	secivres	fo	tsoc	ni	esaercni	eht
P 27 	ot	1102	ni	noillim	8. P1 00 .7	 	morf	stsoc	gnitarepo	tnempiuqe	dna	,2102	ni	noillim P 	ot	noillim	0.56
P 87 .7	 .noillim 		
	

C	gnidaoL	dna	gnippihS stso 	
c	gnidaol	dna	gnippihS 	erew	stso P ,1 4 00 .6	 	noillim 	ni 102 2	 	ot	derapmoc	sa P 82,1 6.1	 102	ni	noillim 1 a	, n	

ni 	fo	esaerc P1 41 .5	 	ro	,noillim 9 	.% 	morf	seef	tcartnoc	rehgih	ot	eud	saw	esaercni	ehT P7 96 .6	 	ot	noillim 	
P 58 7.5	 deppihs	emulov	ni	esaercni	eht	fo	tluser	a	sa	,noillim 	 	sTCL	lanoitidda	dna	2102	ni 	derih 	revoc	ot

nwod	rof - ynapmoc	fo	emit - s’TCL	denwo 	rehgih	ot	detluser	osla	gniogerof	ehT	. 	dna	seilppus 	dna	lio	,leuf
	morf	stsoc	tnacirbul P 522 .1	 	ot	noillim P2 17 .3	 	.noillim 	

	
seitlayoR	dna	sexaT	esicxE 	

	erew	seitlayor	dna	sexat	esicxe	ruO P 	ot	derapmoc	sa	2102	ni	noillim	9.707 P 	a	,1102	ni	noillim	3.637
	fo	esaerced P 	ni	esaerced	eht	fo	tluser	a	saw	seitlayor	dna	sexat	esicxe	ni	esaerced	ehT	.%4	ro	,noillim	4.82

	ruo eunever 	 .2102	ni 	
	

gnitekraM 	
	erew	sesnepxe	gnitekram	ruO P 	ot	derapmoc	sa	2102	ni	noillim	4.49 P 	fo	esaercni	na	,1102	ni	noillim	2.86

P 	ehT	.%83	ro	,noillim	2.62 ni i	esaerc 	ruo	ni	esaercni	eht	ot	elbatubirtta	ylniam	saw	sesnepxe	gnitekram	n
	eunever	selas .eef	gnitekram	ro	noissimmoc	eht	ot	tcejbus 	
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evitartsinimdA	dna	lareneG 	
	erew	sesnepxe	evitartsinimda	dna	lareneG P 725 .6	 102	ni	noillim 2	 	ot	derapmoc	sa P 75 7.4	 1102	ni	noillim 	,

	a ed 	fo	esaerc P 94 . 9	ro	,noillim	8 	ehT	.% wol 2102	ni	sesnepxe	re 	 saw 	 elbatubirtta 	 ylniam 	 ot 	 ed ni	esaerc 	
stsoc	lennosrep 	 	morf P 6.672 	 	ot	noillim P 371 .8	 	noillim morf	gnitluser 	 	laurcca	ssel	dna		tsoc	noisnep	rewol
erahs	fo	tsoc	fo - .tnemyap	desab 		

	
emocnI	ecnaniF 	

	saw	emocni	ecnanif	ruO P2 53 .0	 102	ni	noillim 2	 	ot	derapmoc	sa P 802 .4	 102	ni	noillim 1 	fo	esaercni	na	,
P 62 	ro	,noillim	6. 31 102	ni	emocni	ecnanif	ruO	.% 2	 fo	stsisnoc 	P fo	noillim	4.622 	 	ruo	no	emocni	tseretni

mtsevni	rehto	dna	secnalab	hsac stne 	 	dna P stessa	laicnanif	SFA	fo	lasopsid	morf	sniag	noillim	6.8 	 	dna
sdnuf	ni	tnemtsevni .	 saw	1102	ni	emocni	ecnanif	ruO 	 	detsisnoc 	ylno 	fo P 802 .4	 	noillim 	no	emocni	tseretni

	stnemtsevni	rehto	dna	secnalab	hsac	ruo 	
	

esnepxE	ecnaniF s	
	saw	esnepxe	ecnanif	ruO P 411 .5	 2102	ni	noillim 	 	ot	derapmoc	sa P 66 .6	 102	ni	noillim 1 a	, n	 ni 	fo	esaerc 	

P 74 .9	 	ro	,noillim 27 	.% 	ehT ni 	saw	esaerc 	yliramirp 	eud 	ot 	morf	desaercni	hcihw	eef	ecivres	eetnaraug
P 	ot	noillim	6.62 P noillim	0.48 	 CNHT	yb	nward	naol	lanoitidda	eht	fo	tluser	a	sa 	. 	
	

etaicossA	na	fo	sessoL	teN	ni	ytiuqE 	
	saw	etaicossa	na	fo	sessol	ten	ni	ytiuqe	ehT P 	ot	derapmoc	sa	2102	ni	noillim	6.411 P 	ni	noillim	2.691

	fo	esaerced	a	,1102 P 18 .6	 4	ro	,noillim 2 	ehT	.% tnemevom 	 ot	eud	yliramirp	saw 	 	fo	ssol	ten	ni	esaerced
CNHT 	 2102	ni 	. 	

	
emocnI	rehtO 	-	 ten 	

ni	emocni	rehto	ruO 	 102 2	 	saw P3 00 .3	 	ot	derapmoc	sa	noillim P 1102	ni	noillim	2.547 		. O 	emocni	reht -	 	ten
	saw 	morf	emocni	dnedivid	fo	stsisnoc	yliramirp CNBC 	morf	desaerced	hcihw	, P 	ot	noillim	2.434 P 	9.191

,noillim 	 dna 	 	morf	devom	hcihw	sessol	egnahcxe	ngierof	ten 	a P 93 .7	 	ot	niag	noillim 	a P1 32 .5	 	ssol	noillim
p	eht	fo	noitaicerppa	eht	ot	eud 	dezingocer	puorG	eht	1102	ni	,rehtruF		.rallod	.S.U	eht	ot	evitaler	ose

mialc	ot	secnavda	,stsoc	noitarolpxe	enim	derrefed	no	sessol	tnemriapmi	rof	snoisivorp 	 srenwo xat	tupni	, 	
evni	dna 	fo	latot	a	ot	gnitnuoma	sessol	yrotn P 01 3.3	 2102	ni	enon	saw	ereht	saerehw	noillim 	eht	ot	euD		.

	eht	gniogerof 	esaerced	ten 	emocni	rehto	ni –	 .decuder	yllaitrap	saw	2102	ni	ten 	
	

xaT	emocnI	)morf	tifeneB(	rof	noisivorP 	
	saw	xat	emocni	rof	noisivorP P ,1 334.7	 2102	ni	noillim 	 	ot	derapmoc P 86,1 6.0	 102	ni	noillim 1 a	, 	 ed 	esaerc

	fo P3 15 3. 	 	ro	,noillim 21 102	ni	xat	emocni	rof	noisivorp	tnerruc	ruO		.% 2	 	saw P ,1 462 .3	 	derapmoc	noillim
	ot P ,1 916 .8	 102	ni	noillim 1 	a	, ed 	fo	esaerc P 553 .5	 	ro	,noillim 22 	eht	ot	eud	yliramirp	% ed 	ruo	ni	esaerc

102	ni	emocni 2 derrefed	rof	noisivorp	ruO	. 	 2102	ni	xat	emocni 	 	saw P70.4	 	ot	derapmoc	sa	noillim 	
P 66 .2	 1102	ni	noillim a	, n	 ni 	fo	esaerc P4.2	 	ro	,noillim 6%.	 	ot	eud	saw	esaercni	ehT ingocer fo	noit 	 	derrefed

	no	tifeneb	xat	emocni CLON	lanoitidda 	,O sessol	egnahcxe	ngierof	dezilaernu 	muminim	fo	ssecxe	,
xat	emocni	etaroproc	raluger	revo	xat	emocni	etaroproc 	 	dna 	ngierof	dezilaernu	s’raey	roirp	fo	noitazilaer

sniag	egnahcxe 	 raey	eht	gnirud 		. 	
	

emocnI	teN 	
	saw	emocni	ten	detadilosnoc	ruo	,gniogerof	eht	fo	tluser	a	sA P 1,3 02 .3	 102	ni	noillim 2	 	ot	derapmoc

P 64,5 7 6. 	 102	ni	noillim 1 	saw	emocni	ten	ruo	,stseretni	gnillortnocnon	fo	teN		. P2,2 70 .2	 102	ni	noillim 2	 	sa
	ot	derapmoc P 35,3 7.8	 102	ni	noillim a	,1 	 ed o	esaerc 	f P ,1 3 03 .6	 	ro	,noillim 83 .% 	

	
0102	,13	rebmeceD	dedne	raey	radnelac	htiw	derapmoc	1102	,13	rebmeceD	dedne	raey	radnelaC 	

	
seuneveR 	

	erew	seunever	latot	ruO P 	ot	derapmoc	sa	1102	ni	noillim	7.496,21 P 	esaercni	na	,0102	ni	noillim	0.633,8
	fo P 	ro	,noillim	7.853,4 .%25 	

	
ero	fo	elaS 	

ruO 	 	saw	ero	fo	elas	morf	eunever P 	ot	derapmoc	sa	1102	ni	noillim	3.032,21 P 	ni	noillim	3.470,8 	na	,0102
	fo	esaercni P 	lekcin	fo	emulov	rehgih	a	ot	htob	eud	saw	eunever	ni	esaercni	ehT	.%15	ro	,noillim	0.651,4

	,1102	ni	ecirp	lekcin	EML	dezilaer	ruO	.secirp	ero	rehgih	dna	,sremotsuc	esenihC	ruo	ot	ylniam	,dlos	ero
s	ero	etilorpas	edarg	muidem	dna	hgih	fo	selas	ot	elbacilppa 	sremotsuc	esenihC	dna	esenapaJ	ruo	ot	dlo

	rep	16.9$	ot	derapmoc	lekcin	elbayap	fo	dnuop	rep	35.01$	degareva	,CNBC	ot	ero	etinomil	fo	selas	dna
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	rep	ecirp	egareva	dethgiew	ehT	.0102	ni	lekcin	elbayap	fo	dnuop TMW 	 edarg	wol	fo 	 	dna	ero	etilorpas
s	ero	etinomil 	ehT		.0102	ni	51.81$	ot	derapmoc	74.42$	ot	detnuoma	1102	ni	sremotsuc	esenihC	ruo	ot	dlo

	ni	esaercni	eht	ot	eud	ylegral	saw	ero	fo	sepyt	suoirav	ruo	rof	secirp	rehgih	sa	llew	sa	dnamed	desaercni
anihC	ni	noitcudorp	leets	nobrac	dna	nori	gip	lekcin	eht	htob .	

	
	dnasuoht		2.933,8	ot	derapmoc	sa	1102	ni	ero	lekcin	fo	TMW	dnasuoht	8.683,01	etagergga	na	dlos	eW

,3	dedulcni	1102	ni	selas	ruO		.0102	ni	ero	lekcin	fo	TMW 459 .9	 	ot	dlos	ero	etilorpas	fo	TMW	dnasuoht
,3	,sremotsuc	esenihC	dna	esenapaJ 554 .0	 o	TMW	dnasuoht 	dna	sremotsuc	esenihC	ruo	ot	ero	etinomil	f

	fo	selas	ot	derapmoc	CNBC	ot	ero	etinomil	fo	TMW	dnasuoht	9.679,2 3, 	,TMW	dnasuoht	4.712 ,2 234 .5	
,2	dna	TMW	dnasuoht 986 .3	 ,TMW	dnasuoht 	 		.0102	ni	,ylevitcepser 	

	
	fo	%06	nwo	eW R 	oiR	eht	setarepo	dna	snwo	hcihw	,NT 	elas	morf	eunever	s’NTR	.snoitarepo	gninim	abuT

	saw	ero	fo P 8,5 .36 7	 	ot	derapmoc	sa	1102	ni	noillim P ,3 72 .2 6	 	fo	esaercni	na	,0102	ni	noillim P 5,2 	1.19
97	ro	,noillim 	na	ot	derapmoc	sa	1102	ni	ero	lekcin	fo	TMW	dnasuoht	1.990,5	etagergga	na	dlos	NTR	.%

	esenapaJ	ot	dlos	ero	etilorpas	fo	emulov	ehT	.0102	ni	dlos	ero	lekcin	fo	TMW	dnasuoht	4.678,3	etagergga
	dlos	ero	etinomil	fo	emulov	eht	elihw	,%96	ro	TMW	dnasuoht	9.668	yb	desaercni	sremotsuc	esenihC	dna

.%41	ro	,TMW	dnasuoht	9.553	yb	desaercni	CNBC	ot 	
	
TR 	saw	ero	enotsemil	fo	elas	morf	eunever	s’N P 	ot	derapmoc	sa	1102	ni	noillim	3.001 P 	ni	noillim	2.031

	fo	esaerced	a	,0102 P 	morf	,1102	ni	dereviled	emulov	rewol	ot	eud	saw	esaerced	ehT		.%32	ro	noillim	9.92
2	ni	TMW	dnasuoht	0.641	ot	0102	ni	TMW	dnasuoht	9.422 .110 	

	
	elas	morf	eunever	s’CMT	.snoitarepo	gninim	otinagaT	eht	setarepo	dna	snwo	hcihw	,CMT	fo	%56	nwo	eW

	saw	ero	fo P 	ot	derapmoc	sa	1102	ni	noillim	9.157,2 P 	fo	esaercni	na	,0102	ni	noillim	0.980,2 P 	9.266
suoht	8.466,1	etagergga	na	dlos	CMT	.%23	ro	,noillim 	na	ot	derapmoc	sa	1102	ni	ero	lekcin	fo	TMW	dna

	sremotsuc	ot	dlos	ero	etilorpas	fo	emulov	ehT		.0102	ni	ero	lekcin	fo	TMW	dnasuoht	0.002,1	etagergga
	dnasuoht	5.156	dlos	CMT	,noitidda	nI	.%01	ro	,TMW	dnasuoht	4.811	yb	desaerced	anihC	dna	napaJ	morf

l	fo	TMW 	1102	ni	sremotsuc	esenihC	ot	ero	etinomi 	dna 	ni	CNBC	ot	ero	etinomil	fo	TMW	dnasuoht	3.86
	.0102 	

	
	detcepxe	eht	rof	noitaraperp	ni	delipkcots	gnieb	si	CMT	yb	denim	ero	etinomil	eht	fo	tsoM

	fo	tnemecnemmoc 	fo	snoitarepo 	yb	ytilicaf	LAPH	otinagaT	eht dim - 3102 	a	fo	gningis	eht	gniwolloF	.
	dedulcni	hcihw	,ytilicaf	eht	fo	sredloherahs	eht	gnoma	0102	,51	rebmetpeS	no	tnemeergA	’sredlohkcotS

ffo	na	fo	smret	eht - 	fo	gninim	eht	htiw	detaicossa	sesnepxe	,ytilicaf	eht	ot	CMT	morf	ero	etinomil	fo	ekat
ieb	era	ero	etinomil 	,tnemeergA	’sredlohkcotS	eht	fo	gningis	eht	ot	roirp	elihw	,yrotnevni	ot	degrahc	gn

.derrucni	erew	yeht	taht	doirep	eht	gnirud	desnepxe	erew	stsoc	hcus 	
	

	morf	eunever	s’CMC	.snoitarepo	gninim	oanaidgaC	eht	setarepo	dna	snwo	hcihw	,CMC	fo	%001	nwo	eW
fo	elas 	 	saw	ero P 	ot	derapmoc	sa	1102	ni	noillim	7.327,1 P 	fo	esaercni	na	,0102	ni	noillim	8.522,1 P 	9.794

	na	ot	derapmoc	sa	1102	ni	ero	lekcin	fo	TMW	dnasuoht	0.430,1	etagergga	na	dlos	CMC	.%14	ro	,noillim
lov	ehT	.0102	ni	ero	lekcin	fo	TMW	dnasuoht	0.698	etagergga J	ot	dlos	ero	etilorpas	fo	emu 	dna	esenapa

ni	sremotsuc	esenihC 	yb	desaerc 831 .5	 2	ro	TMW	dnasuoht 4 	dlos	osla	CMC		.% 033 .3	 	fo	TMW	dnasuoht
.0102	ni	TMW	dnasuoht	6.033	ot	derapmoc	1102	ni	sremotsuc	esenihC	ot	ero	etinomil 	

	
	%001	nwo	eW 	fo 	morf	eunever	s’CMH	.snoitarepo	gninim	naanagaT	eht	setarepo	dna	snwo	hcihw	,CMH
	saw	ero	fo	elas P 	ot	derapmoc	sa	1102	ni	noillim	7.097,1 P 	fo	esaercni	na	,0102	ni	noillim	7.653,1 P 	0.434

	esenihC	ot	ero	etinomil	dna	etilorpas	fo	TMW	dnasuoht	9.885,2	etagergga	na	dlos	CMH	.%23	ro	,noillim
	TMW	dnasuoht	9.663,2	ot	derapmoc	sa	1102	ni	sremotsuc 0102	ni .	

	
srehtO	dna	secivreS 	

	saw	srehto	dna	secivres	morf	eunever	ruO P a	1102	ni	noillim	4.464 	ot	derapmoc	s P 	,0102	ni	noillim	7.162
	fo	esaercni	na P ever	secivres	,0102	nI	.%77	ro	,noillim	7.202 	dna	gniluah	fo	stsisnoc	ylniam	eun

	seunever	lanoitidda	,1102	nI		.CNBC	ot	sedivorp	NTR	taht	secivres	yrallicna	rehto	dna	rewopnam 	erew
morf	denrae 	 eef	egasu s	 ot	CMT	yb	degrahc 	 HT CN 	 ytilicaf	reip	detcurtsnoc	ylwen	sti	fo	esu	eht	rof 	,rehtruF	.

.1102	ni	emocni	noissimmoc	denrae	osla	puorG	eht 	
	

sesnepxE	dna	stsoC 	
	ot	detnuoma	sesnepxe	dna	stsoc	ruO P 2,6 31.9	 	ot	derapmoc	sa	1102	ni	noillim P 0,5 06 .5	 	,0102	ni	noillim

	fo	esaercni	na P ,1 4.171 	 2	ro	,noillim 3 .% 	
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selaS	fo	tsoC 	
	saw	selas	fo	tsoc	ruO P 	ot	derapmoc	sa	1102	ni	noillim	7.943,3 P 	fo	esaercni	na	,0102	ni	noillim	0.260,3 	

P udorp	fo	emulov	rehgih	ot	eud	ylegral	saw	esaercni	ehT			.%9	ro	,noillim	7.782 	.stnempihs	dna	noitc 	
	

secivreS	fo	tsoC 	
	saw	secivres	fo	tsoC P2 41 .3	 	ot	derapmoc	sa	1102	ni	noillim P 	fo	esaercni	na	,0102	ni	noillim	0.441 P 07 .3	

	ro	,noillim 49 	,gniluah	fo	tsoc	eht	fo	stsisnoc	ylegral	secivres	fo	tsoC	.% 	gnidivorp 	rehto	dna	rewopnam
cna HT	yb	desu	ytilicaf	reip	eht	gniniatniam	fo	stsoc	dna	CNBC	ot	secivres	yralli CN 	hcihw	smetI		.

	morf	desaercni	hcihw	noitelped	dna	noitaicerped	edulcni	secivres	fo	tsoc	ni	esaercni	eht	ni	detubirtnoc
P 	ot	0102	ni	noillim	7.71 P 27 mpiuqe	dna	,1102	ni	noillim	8. 	morf	stsoc	gnitarepo	tne P 	ot	noillim	8.13
P .noillim	0.56 	
	

stsoC	gnidaoL	dna	gnippihS 	 sesnepxE	gnitekraM	dna 	
c	gnidaol	dna	gnippihS 	erew	stso P ,1 82 6.1	 	noillim 	ni 	ot	derapmoc	sa	1102 P 	na	,0102	ni	noillim	5.558

	fo	esaercni P430.6	 5	ro	,noillim 0 	esaercni	ehT	.% seef	tcartnoc	rehgih	ot	eud	saw ,	 	morf P 	ot	noillim	4.115
P7 96 .6	 noillim ,	 thguorb 	 derih	sTCL	lanoitidda	yb	tuoba ;	 	ni	esaercni 	dna	seilppus stnacirbul	dna	lio	,leuf ,	

	morf P 	ot	noillim	3.801 P 522 .1	 ;noillim 	 	morf	,noitelped	dna	noitaicerped	ni	esaercni	dna P 1.94 	 	ot	noillim
P noillim	5.201 stsoc	gnidaol	dna	gnippihs	ni	esaercni	ehT	. 	 sesnepxe	gnitekram	dna 	 aw s	 	eht	ot	detaler

.1102	ni	emulov	selas	ruo	ni	esaercni	laitnatsbus 	
	

seitlayoR	dna	sexaT	esicxE 	
	erew	seitlayor	dna	sexat	esicxe	ruO P 	ot	derapmoc	sa	1102	ni	noillim	3.637 P 	na	,0102	ni	noillim	2.325

	fo	esaercni P 	esaercni	eht	fo	tluser	a	saw	seitlayor	dna	sexat	esicxe	ni	esaercni	ehT	.%14	ro	,noillim	1.312
.1102	ni	ero	fo	elas	ruo	ni 	

	
evitartsinimdA	dna	lareneG 	
e	evitartsinimda	dna	lareneG 	erew	sesnepx P 75 .7 4	 	ot	derapmoc	sa	1102	ni	noillim P 74 3.5	 	,0102	ni	noillim

	fo	esaercni	na P103.9	 	ro	,noillim 22 sesnepxe	rehgih	ehT	.% 	 ot	eud	yliramirp	saw	1102	ni 	 	ni	esaercni
h	dna	seiraidisbus	ruo	ta	serih	lennosrep	yek	wen	ot	elbatubirtta	stsoc	lennosrep 	rehgi sesunob	eeyolpme ;	

dna 	 siuqca	ot	eud	esnepxe	noitaicerped	ni	esaercni .tnempiuqe	dna	ytreporp	fo	noiti 	
 	

emocnI	ecnaniF 	
	saw	emocni	ecnanif	ruO P 	ot	derapmoc	sa	1102	ni	noillim	4.802 P 	fo	esaercni	na	,0102	ni	noillim	8.031

P 	ruO	.%95	ro	,noillim	6.77 hsac	ruo	no	emocni	tseretni	fo	stsisnoc	1102	ni	emocni	ecnanif 	 	dna	secnalab
	ot	gnitnuoma	stnemtsevni	rehto P .noillim	4.802 	 	fo	detsisnoc	yliramirp	0102	ni	emocni	ecnanif	ruO

P 	a	dna	stnemtsevni	rehto	dna	secnalab	hsac	ruo	no	emocni	tseretni	fo	noillim	8.821 P 	noillim	0.2 niag 	 	ni
.stnemtsevni	oiloftrop	niatrec	fo	eulav	riaf 	

	
esnepxE	ecnaniF 	

	saw	esnepxe	ecnanif	ruO P 66 .6	 	ot	derapmoc	sa	1102	ni	noillim P83.5	 	fo	esaerced	a	,0102	ni	noillim P 61 .9	
	ro	,noillim 02 	fo	detsisnoc	yliramirp	1102	ni	esnepxe	ecnanif	ruO	.% P 	ruo	no	esnepxe	tseretni	noillim	3.7

gnol - 	,tbed	mret P 	SFA	fo	elas	no	ssol	noillim	3.81 stessa	laicnanif ,	 	fo	eef	ecivres	eetnaraug P ,noillim	6.62 	
P 01 .4	 tilibaher	enim	no	tseretni	noitercca	noillim noita 	, 	dna	gninoissimmoced	dna 	rof	noisivorp

	fo	sessol	tnemriapmi P 	0102	ni	esnepxe	ecnanif	ruO	.selbaviecer	rehto	dna	edart	ot	detaler	noillim	0.4
	a	fo	detsisnoc	yliramirp P 	no	esnepxe	tseretni	,stcartnoc	ralloc	ytidommoc	lekcin	ruo	no	ssol	noillim	74

gnol	ruo - 	fo	naol	mret P ,noillim	9.01 	P 	ssol	noillim	5.9 	no ,stessa	laicnanif	SFA	fo	elas 	 	eef	ecivres	eetnaraug
	fo P 	,noillim	2.2 P tilibaher	enim	no	tseretni	noitercca	noillim	2.9 	dna	gninoissimmoced	dna	noita 	noisivorp

	fo	sessol	tnemriapmi	rof P .4 7	 selbaviecer	rehto	dna	edart	ot	detaler	noillim 	. 	
	

etaicossA	na	fo	sessoL	teN	ni	ytiuqE 	
	saw	etaicossa	na	fo	sessol	ten	ni	ytiuqe	ehT P 	ot	derapmoc	sa	1102	ni	noillim	2.691 P 	,0102	ni	noillim	4.6

	fo	esaercni	na P acifingis	ot	eud	yliramirp	saw	tnemevom	ehT	.%669,2	ro	,noillim	8.981 	ten	ni	esaercni	tn
	ssol CNHT	fo 	 1102	ni .1102	rebotcO	ni	kcatta	ycnegrusni	eht	fo	tluser	a	sa	ylniam	, 		

	
	)segrahC(	emocnI	rehtO -	 ten 	

	saw	1102	ni	emocni	rehto	ruO P 547 . 	ot	derapmoc	sa	noillim	2 	fo	segrahc	rehto P6.4	 noillim 	 	ehT		.0102	ni
w	yrotnevni	na	ot	ylegral	eud	saw	dnuoranrut etir - gnol	eht	no	pu - 	ni	enim	abuT	oiR	ruo	ta	elipkcots	mret

	fo	tnuoma	eht P 	a	dna	,noillim	1.375 P dnedivid	noillim	4.634 yb	deviecer	s 	 NTR 	 CNBC	morf 	sniag	esehT		.
	a	yb	tesffo	yllaitrap	erew P 	ssol	ytlausac	noillim	5.932 morf 	 	fo	tluser	a	sa	derrucni	segamad eht 	 	ycnegrusni
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fo	ssol	egnahcxe	ngierof	ten	a	derrucni	ew	,0102	nI		.etis	enim	otinagaT	eht	ta	derrucco	hcihw	kcatta 	
P 	ruo	yliramirp	,stessa	detanimoned	rallod	.S.U	ruo	fo	eulav	ni	esaerced	eht	fo	tluser	a	sa	noillim	1.284

loftrop	dna	stnelaviuqe	hsac	dna	hsac 	saw	0102	ni	ssol	egnahcxe	ngierof	ten	rehgih	ehT		.stnemtsevni	oi
	fo	gnitsisnoc	emocni	rehto	ruo	yb	tesffo	yllaitrap P 	hcihw	fo	ytirojam	eht	,emocni	dnedivid	fo	noillim	2.021

id	a	saw NTR	ot	CNBC	morf	tnemyap	dnediv 	a	, P b	eht	morf	gnitluser	niag	noillim	7.08 	fo	esahcrup	niagra
	fo	gniretrahc	eht	ni	degagne	ynapmoc	a	,noitaroproC	egarethgiL	dna	gnippihS	atsoC	aL sTCL 	a	, P 	1.47

,egarrumed	lessev	rof	sdoirep	roirp	ni	edam	ew	taht	slaurcca	fo	lasrever	noillim 	P 	rehto	fo	noillim	5.16
	,CNBC	ot	NTR	yb	dedivorp	secivres 	 	a P 	lekcin	fo	sessol	yrotnevni	rof	ecnawolla	fo	lasrever	noillim	3.65

eno	a	dna	0102	ni	dlos	saw	yrotnevni	hcihw	,8002	ni	rof	dedivorp	ero - 	fo	eef	emit P 	eht	rof	noillim	7.33
.ytilicaf	LAPH	CNBC	eht	ot	dereviled	saw	hcihw	ero	CMT	fo	gnildnah 	

	
(	rof	noisivorP xaT	emocnI	)morf	tifeneB 	
	rof	noisivorP 	)morf	tifeneb( 	saw	xat	emocni P 6,1 86.0	 	ot	derapmoc	1102	ni	noillim P 	,0102	ni	noillim	8.649
	fo	esaercni	na P 937 .2	 	saw	1102	ni	xat	emocni	rof	noisivorp	tnerruc	ruO		.%87	ro	,noillim P 	noillim	8.916,1
	ot	derapmoc P 	fo	esaercni	na	,0102	ni	noillim	6.841,1 P 	esaercni	eht	ot	eud	yliramirp	%14	ro	,noillim	2.174

	saw	1102	ni	xat	emocni	derrefed	rof	noisivorp	ruO	.1102	ni	emocni	ruo	ni P66.2	 ot	derapmoc	sa	noillim 	
fo	xat	emocni	derrefed	morf	tifeneb	eht 	P 102	ni	noillim	8.102 a	,0 n	 ni 	fo	esaerc P 62 8. 331	ro	,noillim	0 %	

etirw	eht	no	tifeneb	xat	emocni	derrefed	a	fo	tluser	eht	saw	hcihw - gnol	fo	pu - 	yrotnevni	elipkcots	mret
	erew	hcihw erahs	fo	tsoc	dna	PMDS	deurcca	,OCLON	lanoitidda	yb	tesffo	yllaitrap - 	tnemyap	desab

102	ni	dezingocer 	derrefed	eht	fo	lasrever	eht	fo	tluser	eht	saw	0102	ni	tifeneb	derrefed	ehT		.1 	emocni
	yb	tesffo	yllaitrap	,0102	ni	sessol	egnahcxe	ngierof	dezilaernu	s’ynapmoC	eht	no	dezingocer	tessa	xat

.0102	ni	ynapmoC	tneraP	eht	yb	dezingocer	OCLON 	
 	

emocnI	teN 	
	saw	emocni	ten	detadilosnoc	ruo	,gniogerof	eht	fo	tluser	a	sA P 64,5 7 	ot	derapmoc	1102	ni	noillim	6.

P 	saw	emocni	ten	ruo	,stseretni	gnillortnocnon	fo	teN		.0102	ni	noillim	9.173,2 P 735,3 .8	 	sa	1102	ni	noillim
	ot	derapmoc P 	esaercni	na	,0102	ni	noillim	9.645,1 	fo P 9,1 09 .9	 .%921	ro	,noillim 	

	
noitisoP	laicnaniF 	

	
2102	dna	3102	,13	rebmeceD	ta	sa	raey	radnelaC 	

	
	ot	detnuoma	stessa	latoT P28, 319 .5	 102	ni	noillim 3	 	ot	derapmoc P27, 971 .2	 102	ni	noillim 2 		. 	

	
ni	stessa	tnerruC 	ot	desaerc P14, 106 .0	 102	ni	noillim 3	 	morf P13, 44 .9 5	 102	ni	noillim 2	 	eht	ot	ylniam	eud

ni 	morf	,stnelaviuqe	hsac	dna	hsac	ni	esaerc P9, 362 .5	 	ot	noillim P 01 32, 4.3	 	dna	,noillim elbaliava - rof - 	elas
stessa	laicnanif	)SFA( 	morf	, P ,1 680 .1	 	ot	noillim P 752,1 .4	 	.noillim 	fo	sa	stnelaviuqe	hsac	dna	hsaC

	rebmeceD ot	eud	rehgih	saw	3102	,13 	 a	rewol 102	ni	tnempiuqe	dna	ytreporp	fo	snoitisiuqc 	ni	naht	3
hcus	stessa	laicnanif	SFA	lanoitidda	desahcrup	puorG	eht	,noitidda	nI	.2102 	 sa 	 	hcihw	sdnuf	tekram	yenom

nruter	retteb	dleiy naht	s 	 	.stisoped	emit 	
	

	morf	desaercni	stessa	tnerrucnoN P13, 927 .7	 102	ni	noillim 2	 	ot P 213,41 .5	 102	ni	noillim 3 		 esaercni	ot	eud 	
ni 	 	morf	tnempiuqe	dna	ytreporp P 9.949,5 	 	ot	noillim P6, 585 .8	 	fo	snoitisiuqca	fo	yltsom	gnitsisnoc	,noillim

	suoirav 	royevnoc	dna	skcurt	pmud	,srotcart tleb .	
	

	seitilibail	tnerruc	latoT ni 	ot	desaerc P ,1 903 .0	 102	ni	noillim 3	 	morf P ,1 572 .7	 102	ni	noillim 2	 	saw	hcihw
	ot	ylniam	elbatubirtta ni 	morf	selbayap	rehto	dna	edart	ni	esaerc P 468 .0	 	ot	noillim P 829 .1	 .noillim 	

bayap	rehto	dna	edart	ni	esaercni	eht	,revewoH 	eht	yb	tesffo	ylthgils	saw	sel noitcuder 	 	xat	emocni	ni
	yb	elbayap P .noillim	7.13 	

	
ail	tnerrucnon	latoT ni	seitilib 	ot	desaerc P ,2 93 .2 8	 	morf	noillim P ,2 123 	noillim	8. er	eht	fo	tluser	a	sa -

p	fo	tnemerusaem ytilibail	noisne 	 	hcihw	stifeneb	eeyolpme	no	dradnats	desiver	eht	htiw	ecnailpmoc	ni
	fo	noitingocer	etaidemmi	seriuqer lla 	 ssol	ro	tiforp	ni	tsoc	ecivres	tsap 	 	dna	rucco	yeht	doirep	eht	ni

emocn	ni	sessol	ro	sniag	lairautca	lla	fo	noitingocer 	. 	
	

	ytiuqE -	 non	fo	ten - llortnoc 	ot	desaercni	stseretni	gni P 02 , 094 .1	 102	dedne	raey	ta	sa	noillim 3	 	morf 	
P18, 678 .4	 102	dedne	raey	ta	sa	noillim 2	 102	ni	sgninrae	ten	ot	eud 3.	
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1102	dna	2102	,13	rebmeceD	ta	sa	raey	radnelaC 	
	

	latoT a 	ot	detnuoma	stess P 72 ,179.2	 102	ni	noillim 2	 	ot	derapmoc P26, 204 .9	 1102	ni	noillim 		. 	
	

ed	stessa	tnerruC 	ot	desaerc P13, 944 .5	 102	ni	noillim 2	 	morf P 41 , 962 . 	eht	ot	ylniam	eud	1102	ni	noillim	4
ed stnelaviuqe	hsac	dna	hsac	ni	esaerc ,	 	morf P 01 , 053 .6	 	ot	noillim P9, 362 .5	 noillim ;	 	dna 	rehto	dna	edart

selbaviecer ,	 	morf P ,1 1 65 .3	 	ot	noillim P9 73 .9	 noillim .	 	ni	esaercni	eht	yb	tesffo	ylthgils	saw	esaerced	ehT
	morf	stessa	laicnanif	SFA P 	ot	1102	ni	noillim	2.066 P .2102	ni	noillim	1.680,1 	 	tnerruc	rehto	,noitidda	nI

	morf	desaercni	stessa P 	ot	noillim	3.49 P 51 7.9	 	morf	demialc	sexat	tupni	lanoitidda	fo	tluser	a	sa	noillim
			.secivres	dna	sdoog	elbacilppa	fo	sesahcrup 	

	
	morf	desaercni	stessa	tnerrucnoN P 21 ,1 33 .5	 llim 102	ni	noi 1	 	ot P13,7 92 .7	 102	ni	noillim 2		 	ot	ylegral	eud

	eht ni 	morf	tnempiuqe	dna	ytreporp	ni	esaerc P4, 612 .8	 	ot	noillim P5, 949 .9	 	fo	yltsom	gnitsisnoc	,noillim
rehto	dna	srotavacxe	,sredaol	leehw	,skcurt	pmud	suoirav	fo	snoitisiuqca 	 stnempiuqe .	

	
ed	seitilibail	tnerruc	latoT 	ot	desaerc P ,1 572 .7	 102	ni	noillim 2	 	morf P ,1 736 . 1102	ni	noillim	8 	 	saw	hcihw

	ylniam	elbatubirtta 	ot ed esaerc 	 	morf	selbayap	rehto	dna	edart	ni P 832,1 .1	 	ot	noillim P 468 .0	 .noillim 	
	

latoT 	 ed	seitilibail	tnerrucnon 	ot	desaerc P ,2 123 .8	 	morf	noillim P ,2 235 .5	 	eht	ot	eud	ylegral	noillim
ed gnol	ni	esaerc - 	mret 	tbed -	 tnerruc	fo	ten 	 morf	noitrop 	P 	noillim	9.346,1 ot 	P 4,1 22 .7	 	,noillim 	derrefed

	seitilibail	xat	emocni -	 	morf	ten P5 58 .6	 	ot	noillim P5 05 .5	 noillim 	 	morf	ytilibail	noisnep	dna P 	noillim	1.751
	ot P 	.noillim	5.631 	gninoissimmoced	dna	noitatilibaher	enim	rof	noisivorp	eht	,dnah	rehto	eht	nO

	ot	desaercni P 	morf	noillim	5.231 P 	noillim	7.16 eht	fo	tluser	a	sa 	 er - er	dna	tnemssessa - noitamitse 	 	eht	fo
.snoitacol	gnitarepo	eht	gnirotser	ni	derrucni	eb	ot	noitagilbo 		

	
	ytiuqE -	 non	fo	ten - 	ot	desaercni	stseretni	gnillortnoc P18,8 67 .4	 102	dedne	raey	ta	sa	noillim 2	 	morf 	

P 71 , 478 .0	 102	dedne	raey	ta	sa	noillim 1	 102	ni	sgninrae	ten	ot	eud .2 	
	

0102	dna	1102	,13	rebmeceD	ta	sa	raey	radnelaC 	
	

a	latoT 	ot	detnuoma	stess P ,62 204 .9	 	ot	derapmoc	1102	ni	noillim P 		.0102	ni	noillim	1.306,12 	
	

	ot	desaercni	stessa	tnerruC P 2,41 96 .4	 	morf	1102	ni	noillim P 	eht	ot	ylniam	eud	0102	ni	noillim	6.858,9
	morf	stnelaviuqe	hsac	dna	hsac	ni	esaercni P 	ot	noillim	0.608,6 P eirotnevni	dna	noillim	6.053,01 	morf	s

P 	ot	noillim	4.614,1 P noillim	0.800,2 .	 	morf	desaercni	osla	stessa	laicnanif	SFA P 	ot	noillim	0.074 P 	2.066
	morf	stessa	tnerruc	rehto	dna	noillim P 35 .0	 	ot	noillim P 49 .3	 .noillim 	

	
	morf	desaercni	stessa	tnerrucnoN P 	ot	0102	ni	noillim	5.447,11 P 1,21 33 .5	 	ot	ylegral	eud	1102	ni	noillim

gnol	ni	esaercni	eht - 	yrotnevni	elip	kcots	mret –	 	morf	noitrop	tnerruc	fo	ten P 	ot	noillim	0.569 P 	7.753,1
	morf	tnempiuqe	dna	ytreporp	dna	noillim P 	ot	noillim	7.958,3 P 	eht	fo	yltsom	gnitsisnoc	,noillim	8.612,4

ytilicaf	reip	wen 	 	.tnempiuqe	dna	yrenihcam	fo	noitisiuqca	lanoitidda	sa	llew	sa	,enim	otinagaT	ruo	ta
	morf	desaercni	osla	ytreporp	tnemtsevnI P 	ot	noillim	8.05 P 	stessa	xat	emocni	derrefed	dna	noillim	6.35

	morf P 	ot	noillim	0.414 P 05 .1 9	 sffo	ylthgils	saw	esaercni	ehT	.noillim 	rehto	ni	esaerced	eht	yb	te
	morf	stessa	tnerrucnon P 	ot	noillim	4.779 P724.0	 .noillim 	

	
	ot	desaercni	seitilibail	tnerruc	latoT P 	morf	1102	ni	noillim	8.736,1 P 	ot	eud	0102	ni	noillim	7.533,1

	morf	selbayap	rehto	dna	edart	ni	sesaercni P 	ot	noillim	2.539 P gnol	fo	noitrop	tnerruc	dna	noillim	1.832,1 -
	morf	tbed	mret P 	ot	noillim	4.87 P 	emocni	ni	esaerced	eht	yb	tesffo	ylthgils	saw	esaercni	ehT	.noillim	5.421
	morf	elbayap	xat P 	ot	noillim	1.223 P .noillim	2.572 	

	
	ot	desaercni	esiwekil	seitilibail	tnerrucnon	latoT P2, 235 .5	 	morf	noillim P 	eht	ot	eud	ylegral	noillim	8.321,2

gnol	ni	esaercni - 	tbed	mret -	 	ot	noitrop	tnerruc	fo	ten P 	morf	noillim	9.346,1 P 	derrefed	dna	noillim	8.564,1
	seitilibail	xat	emocni -	 	ot	ten P5 58 .6	 	morf	noillim P ibaher	enim	rof	noisivorP	.noillim	8.964 	dna	noitatil

	morf	desaercni	gninoissimmoced P 	ot	noillim	4.55 P 	ytilibail	noisneP	.tseretni	noitercca	ot	eud	noillim	7.16
	morf	desaercni	osla P 	ot	noillim	0.94 P 751 .1	 noillim 	 	ot	eud er - ytilibail	noisnep	fo	tnemerusaem .	

	
	ytiuqE -	 non	fo	ten - seretni	gnillortnoc 	ot	desaercni	st P ,71 478 .0	 	morf	1102	dedne	raey	ta	sa	noillim 	

P 1102	ni	sgninrae	ten	ot	eud	0102	dedne	raey	ta	sa	noillim	7.100,51 .	
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swolF	hsaC 	
	

102	,13	rebmeceD	dedne	raey	radnelaC 3 02	, 12	 02	dna 11	
	

	ot	detnuoma	seitivitca	gnitarepo	morf	swolf	hsac	ten	ehT P4,1 02 .9	 102	ni	noillim 3 	ot	derapmoc	, P4,0 97 .0	
102	ni	noillim 2	 	dna P5, 394 .7	 02	ni	noillim 11 ero	fo	elas	eht	morf	sdeecorp	sa	, 	 	dna	3102	ni	rehgih	erew

	.2102	ni	derapmoc	sa	1102 	
	

	ot	detnuoma	seitivitca	tnemtsevni	rof	desu	hsac	teN P1, 319 .1	 noillim ,	P3 92, 8.7	 noillim 	 	dna P noillim	2.918 	
102	ni 	,3 102 1102	dna	2 ,	 ,ylevitcepser 	 noitisiuqca	eht	rof	ylniam s	 en	dna	tnempiuqe	dna	ytreporp	fo 	t

noitisiuqca s	 stessa	laicnanif	SFA	fo 	eht	yb	tesffo	ylthgils	saw	seitivitca	tnemtsevni	ni	desu	hsac	ten	ehT		.
	deviecer	sdeecorp morf 	 eht 	 	dna	,3102	ni	seitreporp	tnemtsevni	dna	tnempiuqe	dna	ytreporp	fo	elas

	.1102	dna	2102	ni	CNBC	morf	deviecer	sdnedivid 		
	

	saw	seitivitca	gnicnanif	ni	desu	hsac	teN P ,1 013 .1	 	,noillim P ,1 957 .1	 noillim 	 	dna P noillim	1.831,1 	 	ni 102 3,	
102 2	 1102	dna ,	 ,ylevitcepser 	 sdnedivid	hsac	fo	tnemyap	eht	rof	yltsom 	 gnol	fo	stnemyap	dna - tbed	mret 	. 	

	
ta	sA 	 rebmeceD 	 3102	,13 102	, 2	 102	dna 1 	ot	detnuoma	stnelaviuqe	hsac	dna	hsac	, P ,noillim	3.432,01 	

P noillim	5.362,9 	 dna 	P oillim	6.053,01 n 	, .ylevitcepser 	
	

K	)5(	eviF	poT srotacidnI	ecnamrofreP	ye 	
	

ecirp	EML 	
hgih	lles	yllacipyt	eW -	 wol	dna - OCMAP	ot	ero	etilorpas	edarg 	 MMS	dna 	 gnol	rednu - 	dna	stnemeerga	mret

gnol	a	rednu	osla	,ero	etinomil	fo	reilppus	evisulcxe	eht	era	ew - 	LAPH	yaB	laroC	eht	ot	,tnemeerga	mret
ytilicaf 	 ytilicaf	LAPH	otinagaT	dna 	fo	ecirp	ehT	. wol	dna	hgih - edarg 	 etilorpas 	 	ot	dlos	ero	lekcin 	ruo

sremotsuc 	, ytilicaf	LAPH	yaB	laroC 	 ytilicaf	LAPH	otinagaT	eht	dna 	 	elbayap	a	no	desab	denimreted	si
va	yb	deilpitlum	,ero	eht	ni	deniatnoc	lekcin	eht	fo	egatnecrep 	deificeps	revo	secirp	lekcin	EML	egare

non	a	ni	,detalerroc	si	ero	eht	ni	deniatnoc	lekcin	eht	fo	egatnecrep	elbayap	ehT	.sdoirep	lanoitatouq -
	fo	egatnecrep	elbayap	rehgih	a	ni	gnitluser	secirp	EML	rehgih	htiw	,secirp	lekcin	EML	htiw	,rennam	raenil

a	lekcin 	elbayap	fo	egatnecrep	rehgih	a	ni	htob	stluser	secirp	lekcin	EML	rehgih	,ylgnidroccA	.asrev	eciv	dn
	tceffe	laitnatsbus	a	evah	erofereht	nac	dna	,secirp	rehgih	ni	sa	llew	sa	sremotsuc	eseht	ot	ero	ruo	ni	lekcin

amed	dna	secirp	lekciN	.eunever	llarevo	ruo	no 	hgih	fo	sdoirep	gnirud	esaercni	yllacipyt	lekcin	rof	dn
.leets	sselniats	rof	dnamed	labolg 	

	
	sa	wol	sa	morf	debmilc	secirp	lekciN	.ytilitalov	elbaredisnoc	detibihxe	yllacirotsih	evah	secirp	lekciN

.21$SU	fo	hgih	a	ot	9002	hcraM	ni	dnuop	rep	52.4$SU 15 	 op	rep 	tnecer	retfA	.0102	lirpA	ni	dnu
102	fo	dne	eht	ta	dnuop	rep	23.11$SU	saw	ecirp	lekcin	eht	,snoitcerroc 0 	secirp	lekcin	EML	egareva	ehT	.

dnuop	rep 	 	ni 	,0102	,9002 1102 	, 2102 	 3102	dna 	 	erew 98.9$SU	,76.6$SU 	, 53.01$SU 	, 59.7$SU 	 ,08.6$SU	dna 	
.ylevitcepser 	

	
nes	ehT 	,ecneirepxe	ruo	ni	,esuaceb	,raenil	yletelpmoc	ton	si	secirp	lekcin	EML	ot	seunever	ruo	fo	ytivitis

	siht	fo	tluser	a	sA	.sesaercni	ero	etinomil	ruo	rof	dnamed	eht	,slevel	niatrec	hcaer	secirp	lekcin	nehw
r	,tsap	eht	ni	,evah	secirp	lekcin	hgih	yrev	,tceffe 	sa	llew	sa	,dlos	ero	lekcin	fo	semulov	desaercni	ni	detluse

	LAPH	yaB	laroC	eht	ot	ero	etinomil	dna	OCMAP	ot	ero	etilorpas	fo	selas	gnirrucer	ruo	rof	secirp	desaercni
gnol	rednu	ytilicaf - h	lliw	ecirp	lekcin	EML	eht	ni	sesaerced	dna	sesaercnI	.stcartnoc	mret 	yldaorb	a	eva

.selas	eseht	morf	seunever	ruo	no	tceffe	lanoitroporp 	
	

emuloV 	
	ehT	.enim	ew	taht	ero	etilorpas	fo	edarg	eht	no	sdneped	ylegral	lles	ew	taht	ero	etilorpas	fo	emulov	ehT

	IPN	rof	dnamed	eht	no	sdneped	ylegral	anihC	ni	sremotsuc	ruo	ot	lles	ew	taht	ero	etinomil	fo	emulov 	dna
,leets	nobrac	,yletal 	 h	fo	selas	ruO		.anihC	ni hgi - 	era	ero	etilorpas	edarg ylniam 	 	sesahcrup	ohw	,OCMAP	ot

ruo 	 hgih - 	ruo	ot	tcepser	htiW	.emit	nevig	yna	ta	pihs	dna	tcartxe	ot	elba	era	ew	taht	ero	etilorpas	edarg
wol - w	naht	ero	erom	tcartxe	ot	elba	era	ew	nehw	sdoirep	ni	,ero	etinomil	dna	etilorpas	edarg 	ot	elba	era	e

	sevorpmi	dnamed	nehw	elas	rof	ero	hcus	elipkcots	dna	snoitarepo	gninim	ruo	eunitnoc	yllareneg	ew	,pihs
wol	ruo	fo	emulov	eht	,evoba	detats	sA	.slevel	evitcartta	erom	ot	esir	secirp	nehw	ro - 	ero	etilorpas	edarg

ihC	ruo	ot	selas	ero	etinomil	dna 	htiw	,ecirp	lekcin	EML	eht	htiw	detalerroc	ylhguor	si	sremotsuc	esen
OCMAP	ot	ero	lekcin	fo	selas	ot	noitidda	nI	.esir	secirp	lekcin	sa	gnisaercni	emulov MMS	, 	 	ruo	dna
caf	LAPH	yaB	laroC	eht	ot	enim	abuT	oiR	ruo	morf	ero	etinomil	lles	ew	,anihC	ni	sremotsuc 	hcihw	ni	,ytili
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tseretni	ytironim	a	evah	ew 	a	evah	ew	hcihw	ni	,ytilicaf	LAPH	otinagaT	eht	ot	enim	otinagaT	ruo	morf	dna	,
tseretni	ytiuqe	%5.22 	ero	sti	teem	ot	tneiciffus	su	morf	ero	etinomil	fo	tnuoma	na	sesahcrup	CNBC	.

o	yticapac	launna	ehT	.stnemeriuqer 	fo	sennot	000,01	yllanigiro	saw	ytilicaf	LAPH	yaB	laroC	sti	f
	,9002	fo	flah	dnoces	eht	ni	lekcin	deniatnoc	fo	sennot	000,02	ot	dednapxe	saw	dna	lekcin	deniatnoc

icaf	LAPH	yaB	laroC	eht	,0102	nI			.NTR	morf	selas	ero	etinomil	fo	emulov	rehgih	a	ni	gnitluser 	saw	ytil
	hcihw	9002	ni	noisnapxe	s’ytilicaf	eht	fo	tluser	a	sa	sennot	000,32	fo	yticapac	launna	na	niatta	ot	elba

	ni	lanoitarepo	ylluf	emaceb .0102 	 	fo	yticapac	launna	na	sah	ytilicaf	LAPH	otinagaT	ehT 03 fo	snot	000, 	
deniatnoc 	 03	detamitse	na	revo	lekcin - ey .efil	tcejorP	ra 	

	
enim	ew	taht	ero	fo	edarg	dna	epyt	ehT 	

	dna	epyt	eht	,ylgnidroccA	.ero	etinomil	ruo	rof	naht	ero	etilorpas	ruo	rof	secirp	selas	rehgih	ezilaer	eW
morf	seunever	ruo	stceffa	enim	ew	taht	ero	eht	fo	)tnetnoc	lekcin	fo	rotcaf	a	si	hcihw(	edarg 	 	.raey	ot	raey

	ytilibaliava	eht	dna	dnamed	remotsuc	eht	no	sdneped	yllaunna	enim	ew	taht	ero	etilorpas	fo	ytitnauq	ehT
hgih	neewteb	xim	ehT	.setis	enim	ruo	ta	ero	hcus	fo - wol	dna - 	delpuoc	setis	enim	ruo	ta	ero	etilorpas	edarg

gnol	ruo	htiw - 	nalp	gninim	mret 	ehT	.sisab	launna	na	no	tcartxe	ew	taht	hcae	fo	seititnauq	eht	senimreted
	ot	sdeen	taht	ero	hcus	fo	tnuoma	eht	no	sdneped	sisab	launna	na	no	enim	ew	taht	ero	etinomil	fo	ytitnauq

	.dnamed	tekram	sa	llew	sa	,ero	etilorpas	eht	tcartxe	ot	redro	ni	devomer	eb 	
	

dloS	emuloV	rep	tsoC	hsaC	etiS	eniM 	
	swolla	dna	enim	gnitarepo	hcae	rof	eliforp	tsoc	a	sedivorp	dlos	ero	fo	emulov	rep	tsoc	hsac	etis	enim	ehT
	.raey	ot	raey	morf	stsoc	tinu	rep	ni	segnahc	sa	llew	sa	ecnamrofrep	gnitarepo	erapmoc	dna	erusaem	ot	su 	

	
nim	ehT 	dna	noitcudorp	sedulcni	tsoc	hsac	etis	e stsoc	gnidaol	dna	gnippihs 	 	ni	ynapmoC	eht	yb	derrucni

	.seitlayor	dna	sexat	esicxe	sedulcxe	dna	,slessev	s’remotsuc	ot	ero	gnigrab	dna	gnildnah	,gninim 	
	

102	ni	dlos	emulov	rep	tsoc	hsac	etis	enim	egareva	ehT 3	 	si P= 233 . 91 	 	etagergga	fo	sisab	eht	no	TMW	rep
	fo	stsoc	hsac P= 027,4 .4	 1	fo	emulov	selas	latot	a	dna	noillim 4, 012 .0	 	serapmoc	sihT	.ero	fo	TMW	dnasuoht

	ot P=4 03 . 62 	 102	ni	doirep	emas	eht	gnirud	TMW	rep 2	 	hsac	etagergga	fo	sisab	eht	no 	fo	stsoc 	
P=5, 270 .5	 	fo	emulov	selas	latot	a	dna	noillim 11, 987 .2	 	.ero	fo	TMW	dnasuoht 	
	

2102	nI 		ero	fo	gnidaol	dna	gniluah	eht	ni	tsissa	ot	srotcartnoc	ytrap	driht	degagne	ynapmoC	eht	,
	edistuo	fo	esu	eht	htiw	detaicossa	tsoc	tinu	eht	,yllacipyT 	derrucni	stsoc	ot	derapmoc	rehgih	si	secivres

.ynapmoC	eht	yb	enod	si	gnildnah	emulov	nehw 	 	ynapmoC	eht	,3102	nI 	secruoser	nwo	sti	sezimixam
.rewol	saw	tsoc	hsac	etis	enim	eht	suht	,rotcartnoc	ytrap	driht	a	gnigagne	fo	daetsni 	

	
setar	egnahcxe	ycnerruC 	

	eW 	ehT	.osep	ni	diap	era	sesnepxe	ruo	fo	tsom	elihw	srallod	.S.U	ni	seunever	ruo	fo	lla	yllaitnatsbus	nrae
ht	fo	noitaicerppa .S.U	eht	tsniaga	osep	e 	 	,ylgnidroccA	.smret	osep	ni	eunever	ruo	secuder	rallod

tceffe	rallod	.S.U	eht	tsniaga	osep	eht	fo	noitaicerppa 	gnidnopserroc	a	tuohtiw	eunever	ruo	secuder	ylevi
	noitrop	a	esuaceb	,noitidda	nI	.emocni	ten	ruo	ni	noitcuder	a	ni	tluser	nac	dna	sesnepxe	ruo	ni	noitcuder

ht	,srallod	.S.U	ni	detanimoned	era	stnemtsevni	oiloftrop	rehto	dna	stnelaviuqe	hsac	dna	hsac	ruo	fo 	e
	ruo	ni	smret	osep	ni	stessa	eseht	fo	eulav	eht	secuder	rallod	.S.U	eht	tsniaga	osep	eht	fo	noitaicerppa

	.ksir	egnahcxe	ycnerruc	ngierof	ot	erusopxe	ruo	egdeh	ot	ton	si	ycilop	tnerruc	ruO	.stnemetats	laicnanif 	
	

osep	dezilaer	egareva	s’ynapmoC	ehT - ot - llod 102	rof	setar	ra 3 102	, 2	 102	dna 1	 	era P4 .2 57 	, P 24 . 22 	 dna 		
P= 34 . 51 .ylevitcepser	, 	
	

secruoseR	latipaC	dna	ytidiuqiL 	
102	dedne	sraey	eht	nI 3 102	, 2	 02	dna 11 	.snoitarepo	ruo	morf	hsac	saw	ytidiuqil	fo	ecruos	lapicnirp	ruo	,

gnol	derrucni	eW - 	abuT	oiR	ruo	fo	noitcurtsnoc	eht	ecnanif	ot	tbed	mret otinagaT	dna 	 .seitilicaf	reip 	W 	e
	CNBC	morf	emocni	eviecer T	dna CNH 	 yap	era	stnuoma	yberehw	tnemeerga	tuphguorht	a	rednu 	yb	elba

	CNBC T	dna CNH 	 NTR	ot 	 ,ylevitcepser	,CMT	dna 	 rof 	 eht 	 eunever	ehT	.seitilicaf	reip	eht	fo	esu s	 	ew	taht
	CNBC	morf	eviecer T	dna CNH 	 ah	tnemeerga	tuphguorht	eht	rednu ev 	 	ecivres	ot	tneiciffus	neeb	yllacipyt

gnol	ruo - 	.tbed	mret 	
	

102	,13	rebmeceD	fo	sA 3	 102	dna 2 	tnerruc	ruo	neewteb	ecnereffid	eht	sa	denifed	,latipac	gnikrow	ruo	,
	saw	,seitilibail	tnerruc	dna	stessa P=13.3	 	dna	noillib P= 21 .2	 	ot	emit	morf	osla	yam	eW	.ylevitcepser	,noillib

ni	yam	hcihw	,gnidnuf	fo	secruos	rehto	kees	emit 	ruo	no	gnidneped	,sgnicnanif	ytiuqe	ro	tbed	edulc
.snoitidnoc	tekram	dna	sdeen	gnicnanif 	
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ffO - stnemegnarra	teehs	ecnalab 	

ffo	yna	otni	deretne	ton	evah	eW - 	tnegnitnoc	gnidulcni(	snoitagilbo	ro	snoitcasnart	teehs	ecnalab
w	spihsnoitaler	rehto	ro	,)snoitagilbo .snosrep	rehto	ro	seititne	detadilosnocnu	hti 	

	
stnemetatS	laicnaniF	.7	metI 	

	
	dna	stibihxE	,V	traP	ni	detneserp	era	stnemetats	laicnanif	detidua	ehT seludehcS .	 	

	
srettaM	detaleR	rehto	dna	stnatnuoccA	tnednepednI	no	noitamrofnI	.8	metI 	

	
	detadilosnoc	ruO piCyS	yb	detidua	neeb	evah	stnemetats	laicnanif 	 serroG 	 oyaleV 	 	a(	)”oC	&	VGS“(	oC	&

	stroper	rieht	ni	detats	sa	,srotidua	tnednepedni	,)detimiL	labolG	gnuoY	&	tsnrE	fo	ecitcarp	rebmem
.niereh	gniraeppa 	

	
Ms 	. guyaL	.A	eronaelE 	 	ruo	si 	dna	wen trap	tidua	tnerruc 	devres	sah	dna	ren 	rof	ynapmoC	eht 	evif	naht	ssel

	yna	dah	ton	evah	eW		.sraey	evif	yreve	noitator	rentrap	tidua	fo	ycilop	yrotaluger	eht	gniwollof	sraey
	emas	eht	rof	srotidua	lanretxe	tnerruc	ruo	htiw	serusolcsid	laicnanif	dna	gnitnuocca	no	stnemeergasid

p 	.doirep	miretni	tneuqesbus	yna	ro	sdoire 	
	

	seef	etagergga	eht	tuo	stes	elbat	gniwollof	ehT errucni 	d ni 	 102 3	 102	dna 2	 	secivres	lanoisseforp	rof
:.oC	&	VGS	yb	deredner 	

	
	 102 3	 2 10 2	
	 )sdnasuohT	nI( 	

tiduA	dna	tiduA - secivreS	detaleR 	 P= 497,01 	 P= 908,9 	
noN - secivreS	tiduA 	 756,1 	 977,1 	
latoT 	 	 P= 154,21 	 P= 885,11 	

	
erp	eettimmoC	tiduA	ruO - 	,evorppa	osla	yehT		.tnemegagne	secivres	tidua	launna	eht	fo	smret	eht	evorppa
	segnahc	yna	,yrassecen	fi .epocs	tidua	ni	segnahc	morf	gnitluser	smret	ni 	
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	III	TRAP –	 NOITAMROFNI	NOITASNEPMOC	DNA	LORTNOC 	
	

reussI	eht	fo	sreciffO	evitucexE	dna	srotceriD	.9	metI 	

.1  	,srotceriD	fo	tsiL sreciffO	evitucexE 	 seettimmoC	dna 	 reussI	eht	fo 	
	

	eht	rof	elbisnopser	yllapicnirp	si	draoB	ehT ynapmoC 	ehT		.ecnanrevog	dna	noitcerid	llarevo	s’
	yb	detcele	eb	llahs	ohw	,draoB	eht	fo	srebmem	enin	rof	edivorp	noitaroprocnI	fo	selcitrA	s’ynapmoC

otcerid	enin	s’ynapmoC	eht	fo	owt	,tneserp	tA	.sredlohkcots	eht 	ehT	.srotcerid	tnednepedni	era	sr
	htiw	ecnadrocca	ni	deifilauq	dna	detcele	era	srosseccus	rieht	litnu	dna	raey	eno	rof	eciffo	sdloh	draoB

yb	eht - .swal 	

srotceriD 	
.srotceriD	ruo	gnidrager	noitamrofni	htrof	stes	elbat	gniwollof	ehT 	

sorP	siht	fo	etad	eht	fo	sA :swollof	sa	era	sreciffo	evitucexe	dna	srotcerid	ruo	,sutcep 	

emaN 	 egA 	 pihsnezitiC 	 noitisoP 	

gnirud	doireP 	
laudividni	hcihw 	
hcus	sa	devres	sah 	

.rJ	,aromaZ	.B	leunaM 	 	 76	 lanoitaN	enippilihP 	 	,rotceriD	evitucexE
namriahC 	

uJ 11	yl 02	, 	ot	80
tneserp 	

	.H	drareG omirB 	 	 63	 lanoitaN	enippilihP 	 	,rotceriD	evitucexE
	feihC	dna	tnediserP

reciffO	evitucexE 	

	ot	9002	,1	tsuguA
tneserp 	

gnA	.T	pilihP 	 	 37 	 lanoitaN	enippilihP 	 	dna	rotceriD	evitucexE
eciV - namriahC 	

	ot	8002	,11	yluJ
tneserp  

atariV	.L	.J	siuL 	 	 06 	 	enippilihP lanoitaN 	 noN - rotceriD	evitucexE 	 	ot	8002	,11	yluJ
tneserp  

arumijuF	ironakaT 	 07 	 lanoitaN	esenapaJ 	 noN - rotceriD	evitucexE 	 	0102	,02	rebmetpeS
tneserp	ot 	

atobuK	ihsekaT 	 59	 lanoitaN	esenapaJ 	 noN - rotceriD	evitucexE 	 	0102	,02	rebmetpeS
tneserp	ot 	

	oinotnA	nitraM aromaZ	.G 	 42	 lanoitaN	enippilihP 	 	,rotceriD	evitucexE
	tnediserP	eciV	roineS

	dna	gnitekraM	rof
alP	cigetartS n gnin 	

uJ yl 	30 3102	, 	 	ot
tneserp 	

.rJ	,narotcaF	.S	oicnegluF 	 71	 lanoitaN	enippilihP 	 rotceriD	tnednepednI 	 	0102	,02	rebmetpeS
tneserp	ot 	

yD	.Y	kcirederF 	 95 	 lanoitaN	enippilihP 	 rotceriD	tnednepednI 	 	0102	,42	rebmetpeS
tneserp	ot 	

	
	evitceffe	emaceb	hcihw	pihsrotcerid	sih	morf	deriter	aromaZ	.B	odlanoR	.rM	,3102	,32	yluJ	nO

	dna	gnitekraM	rof	tnediserP	eciV	roineS	s’ynapmoC	eht	,siht	fo	weiv	nI	.yletaidemmi 	cigetartS
.3102	,03	yluJ	no	rotcerid	sa	detcele	saw	,aromaZ	.G	oinotnA	nitraM	.rM	,gninnalP 	

	.rJ	,aromaZ	.B	leunaM	.rM 	si 	a redloherahs	ytirojam 	 	fo 	gnA	.T	pilihP	.rM		.proC	secruoseR	artnaM 	a	si
redloherahs	ytirojam 	 .noitaroproC	latipaC	iN	fo 	

	sreciffO	evitucexE	dna	srotceriD	ruo	fo	ecneirepxe	gnikrow	dna	ssenisub	eht	no	noitamrofni	niatreC
:woleb	tuo	tes	si 	

	.rJ	,aromaZ	.B	leunaM 	eH	.ynapmoC	eht	fo	rednuof	a	dna	namriahC	eht	si fo	namriahC	eht	si 	 	dna	NTR
	.rM	.CMT 	ASLC	gnidulcni	,senippilihP	eht	ni	seinapmoc	rehto	fo	rebmun	a	fo	rotcerid	a	osla	si	aromaZ

.cnI	latipaC	egnahcxE 	 .)”ASLC“( 	 	seniM	fo	rebmahC	eht	fo	tnediserP	dna	namriahC	ylsuoiverp	saw	eH
etnI	eht	fo	rebmem	a	dna	reywal	a	si	aromaZ	.rM	.senippilihP	eht	fo .senippilihP	eht	fo	raB	detarg 	 	ehT

.9002	tsuguA	ecnis	ynapmoC	eht	fo	OEC	neeb	ton	sah	namriahC 	

omirB	.H	drareG 	 	si ynapmoC	eht	fo	reciffO	evitucexE	feihC	dna	tnediserP	eht	dna	rotcerid	a 	 	eht	dna
CMC	dna	CMH	,CMT	,NTR	fo	tnediserP pmoC	eht	denioj	omirB	.rM		. 	eht	osla	si	dna	8002	ni	yna

	dna	.proC	gniniM	lekciN	ocnimweN	,seinapmoc	noitarolpxe	denwo	yletavirp	owt	fo	tnediserP
	eciV	a	sa	.proC	gniniM	xelihP	htiw	reerac	gninim	sih	nageb	omirB	.rM		.proC	gniniM	cificaP	ocnimweN
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amriahC	sa	devres	dna	5891	ni	tnediserP 	4991	morf	gniniM	xelihP	fo	reciffO	evitucexE	feihC	dna	n
	seniM	fo	rebmahC	eht	fo	tnediserP	saw	eH	.3002	rebmeceD	ni	ynapmoc	eht	morf	tnemeriter	sih	litnu
	a	deviecer	omirB	.rM		.3002	ot	5991	morf	namriahC	dna	5991	ot	3991	morf	senippilihP	eht	fo

fo	rolehcaB 	 	ni	retsaM	a	dna	kroY	weN	ni	egelloC	nattahnaM	morf	noitartsinimdA	ssenisuB	ni	ecneicS
.tnemeganaM	fo	etutitsnI	naisA	eht	morf	tnemeganaM	ssenisuB 	

gnA	.T	pilihP 	 	knaB	ytiruceS	fo	rotcerid	a	yltneserp	osla	si	eH		.ynapmoC	eht	fo	namriahC	eciV	eht	si
taroproC 	ytiruceS	dna	,noitaroproC	tnemtsevnI	latipaC	BS	yleman	,seiraidisbus	sti	fo	owt	dna	noi

.cnI	,ecnaniF 	

atariV	.L	.J	siuL 	 	evitucexE	feihC	dna	namriahC	eht	yltneserp	si	eH		.ynapmoC	eht	fo	rotcerid	a	si
rof	erutnev	tnioj	gniknab	tnemtsevni	na	,ASLC	fo	reciffO 	gnigremE	ASLC	neewteb	1002	ni	dem

		.8991	ni	demrof	atariV	.rM	hcihw	,latipaC	egnahcxE	dna	stekraM 	,yltneserP 	eht	osla	si	atariV	.rM
	egnahcxE	fo	tnediserP	dna	namriahC	,.proC	daoR	latsaoC	fo	reciffO	evitucexE	feihC	dna	tnediserP

	,.proC	secruoseR	seitreporP 	teugneB	fo	rotcerid	a	dna	yteicoS	aisA	fo	eetsurT	dna	rednuoF
	snoitisop	dleh	ylsuoiverp	sah	atariV	.rM		.satiruceS	4	puorG	dna	noitadnuoF	namstnuH	,noitaroproC

SN	,senilriA	enippilihP	,ynapmoC	tsurT	sreknaB	,knaB	lanoitaN	rekcorC	,.oC	dna	daeR	,nolliD	htiw 	C
		.proC	leetS	lanoitaN	dna	,egnahcxE	kcotS	itakaM	eht	,egnahcxE	kcotS	enippilihP	ehT	,.cnI	,seitreporP
	fo	ytisrevinU	,loohcS	notrahW	eht	morf	noitartsinimdA	ssenisuB	fo	retsaM	a	deviecer	atariV	.rM

o	retsaM	dna	strA	fo	rolehcaB	a	dna	,9791	ni	ainavlysnneP 	,egelloC	ytinirT	morf	scimonocE	ni	strA	f
.6791	ni	ytisrevinU	egdirbmaC 	

	
arumijuF	ironakaT 	 	si	eh	dna	9002	ni	ynapmoC	eht	denioj	arumijuF	.rM	.ynapmoC	eht	fo	rotcerid	a	si

.CNBC	fo	tnediserP	eht	osla 	

	atobuK	ihsekaT 	osla	si	dna	0102	ni	ynapmoC	eht	denioj	atobuK	.rM	.ynapmoc	eht	fo	rotcerid	a	si
	fo	reciffO	evitucexE	gniganaM	dna	rotcerid	a	yltnerruc MMS 	 noN	sti	fo	reganaM	lareneG	dna - 	suorreF

.noisiviD	slateM 	

aromaZ	.G	oinotnA	nitraM 	 	eht	fo	tnediserP	eciV	roineS	eht	si 	eht	rof	elbisnopser	si	dna	ynapmoC
	lekciN	ramaS	fo	tnediserP	eht	esiwekil	si	eH	.puorG	CAN	eht	fo	snoitcnuf	cigetarts	dna	gnitekram
	fo	daeh	dna	rotcerid	a	saw	aromaZ	.rM	,7002	ni	CAN	gninioj	ot	roirP	.noitaroproC	secruoseR	gniniM

neR	CPU	fo	senippilihP	eht 	ralos	dna	smraf	dniw	fo	rotarepo	dna	,renwo	,repoleved	labolg	a	,selbawe
	01	naht	erom	sah	osla	eH		.seitilicaf ecneirepxe	’sraey 	 	,gniknab	tnemtsevni	dna	ecnanif	etaroproc	ni

	enidraJ	,)KU(	.oC	&	gnimelF	treboR	,ASLC	sa	hcus	smrif	htiw	snoitisop	dleh	gnivah 	dna	,gnimelF
oyaleVserroGpiCyS 	 .oC	& 	

	.rJ	,narotcaF	.S	oicnegluF oC	eht	fo	rotcerid	tnednepedni	na	si 	eht	denioj	narotcaF	.rM	.ynapm
C 	,htuoS	AIAG	fo	namriahC	,ecnaniF	&	gnisaeL	orO	ed	ocnaB	fo	rotceriD	a	osla	si	dna	0102	ni	ynapmo

	,ytiligA	fo	namriahC	,.cnI oeG	fo	rotceriD	a	dna	,.cnI - 	a	ylsuoiverp	saw	eH	.cnI	,gnippaM	&	syevruS
	ylsuoiverp	eH	.dtL	,lanoitanretnI	noitacifitreC	ssenisuB	dna	calraT	ed	areracuzA	lartneC	fo	rotceriD

nI	dna	ecivreS	tnemnrevoG	eht	fo	eetsurT	sa	hcus	,snoitisop	tnemnrevog	suoirav	dleh 	,metsyS	ecnarus
	lanoitaN	eht	fo	namriahC	,secruoseR	larutaN	dna	tnemnorivnE	fo	tnemtrapeD	eht	fo	yraterceS
	eht	fo	rotceriD	,sekatspeewS	ytirahC	enippilihP	eht	fo	namriahC	,noitartsinimdA	noitacifirtcelE

nempoleveD	eht	fo	eetsurT	,.proC	tnempoleveD	lanoitaN 	ytupeD	dna	senippilihP	eht	fo	ymedacA	t
.senippilihP	eht	fo	tnediserP	eht	fo	eciffO	eht	fo	yraterceS	evitucexE 	

yD	.Y	kcirederF 	 	si	dna	0102	ni	ynapmoc	eht	denioj	yD	.rM	.ynapmoC	eht	fo	rotcerid	tnednepedni	na	si
	lairtsudnI	ytiC	fo	namriahC	,noitaroproC	knaB	ytiruceS	fo	rotcerid	a	dna	namriahC	eht	osla

eciV	,noitaroproC - rednoP	fo	rotcerid	a	dna	retneC	lacideM	s’ekuL	.tS	fo	namriahC 	sdooG	rehtaeL	aso
.cnI	,ynapmoC 	

	lanoitutitsni	gnidulcni	,sredloherahs	fo	ecnadnetta	egaruocne	ot	ynapmoC	eht	fo	ycilop	eht	si	tI
	era	sgniteem	launna	,ycilop	siht	fo	ecnarehtruf	nI	.gniteem	’sredloherahs	launna	eht	ta	,sredloherahs

issecca	ylisae	na	ta	dleh 	gniteem	eht	fo	eludehcs	ehT	.yad	ssenisub	a	no	emit	elbanosaer	a	ta	eunev	elb
	noitamrofnI	eht	dna	adnega	eht	,eciton	lamrof	ehT	.ecnavda	ni	syad	54	tsael	ta	decnuonna	si

retal	esac	on	ni	dna	elbacitcarp	sa	ylrae	sa	sredloherahs	ot	detubirtsid	era	tnemetatS 	 	51	naht
	.gniteem	eht	ot	roirp	syad	ssenisub 	ehT DOB 	 	.raey	a	semit	6	tsael	ta	steem 	

oN 	 .sraey	owt	tsap	eht	ni	ynapmoC	eht	fo	OEC	remrof	a	si	rotcerid 	 	
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	,3102	nI 	eht 	rotcerid	hcae	fo	ecnadnetta :swollof 	
	

	

	

	

	

	

	

	

	

	

	

	

	

	nihtiw	ynapmoC	eht	fo	serahs	ni	sgnilaed	rieht	troper	ot	sreciffo	dna	srotcerid	seriuqer	ynapmoC	ehT
.syad	ssenisub	3 	

eciffO	fo	smreT 	
	ehT DOB 	 	sredlohkcots	fo	gniteem	launna	txen	eht	litnu	evres	ot	raey	hcae	detcele	era	ynapmoC	eht	fo

	,noitangiser	,htaed	fo	esac	ni	tpecxe	,deifilauq	dna	detcele	era	srosseccus	rieht	litnu	dna
.eciffo	morf	lavomer	ro	noitacifilauqsid 	

erid	tnednepedni	s’ynapmoC	ehT 	tnednepedni	sa	noitcele	rieht	ecnis	sraey	)3(	eerht	devres	evah	srotc
non	dna	srotcerid	tnednepedni	s’ynapmoC	ehT	.srotcerid - 	erom	no	evres	ton	od	srotcerid	evitucexe

	no	evres	ton	od	srotcerid	evitucexe	sti	dna	seinapmoc	detsil	ylcilbup	fo	sdraob	evif	naht 	naht	erom
.puorG	eht	fo	edistuo	seinapmoc	detsil	fo	sdraob	owt 	

sreciffO	evitucexE 	
yad	ruo	rof	elbisnopser	era	,srotceriD	evitucexE	ruo	htiw	rehtegot	,sreciffO	evitucexE	ruO - ot - 	yad

drager	noitamrofni	htrof	stes	elbat	gniwollof	ehT	.snoitarepo	dna	tnemeganam 	evitucexE	ruo	gni
.sreciffO 	

emaN 	 egA 	 pihsnezitiC 	 noitisoP 	
teraS	.S	esoJ 	 	 67	 lanoitaN	enippilihP 	 reciffO	gnitarepO	feihC 	

nosmaS	.L	leunammE 	 55	 lanoitaN	enippilihP 	 reciffO	laicnaniF	feihC 	
	odnumyaR 	.B rerreF 	 58	 lanoitaN	enippilihP 	 rof	tnediserP	eciV	roineS 	 	ytiruceS

noitartsinimdA	dna 	
zurC	.R	odnaloR 	 54	 lanoitaN	enippilihP 	 snoitarepO	fo	tnediserP	eciV 	

odnanreF	.F	kciredoR	esoJ 	 14 	 lanoitaN	enippilihP 	 of	tnediserP	eciV 	namuH	dna	lageL	r
/secruoseR 	etaroproC	tnatsissA

yraterceS reciffO	ecnailpmoC/ 	
	.S	ihcioK arahihsI 	 14 	 lanoitaN	esenapaJ 	 	tnediserP	eciV rof 	 	&	gnitekraM

gnisahcruP 	
	inayaB	esoJ 	.D nolyaB 	 52	 lanoitaN	enippilihP 	 	etaroproC	rof	tnediserP	eciV

snoitacinummoC 	
romalliV	.G	alegnA	.aM 	 49	 lanoitaN	enippilihP 	 tiduA	lanretnI	rof	tnediserP	eciV 	

ennA	arabraB 	 sollagiM	.C 	 06 	 lanoitaN	enippilihP 	 yraterceS	etaroproC 	
	 	 	 	
	

draoB 	 	emaN 	 	fo	etaD
noitcelE 	

	fo	.oN
	sgniteeM

	dleH 	gnirud
raey	eht 	

	fo	.oN
	sgniteeM
dednettA 	

%	

namriahC 	 .rJ	,aromaZ	.B	leunaM 	
enuJ 	 ,3 	
3102 	 6	 6	 %001 	

rebmeM 	 gnA	.T	pilihP 	
	,3	enuJ

3102  6	 5	 %38 	

rebmeM 	 omirB	.H	drareG 	
	,3	enuJ

3102  6	 6	 %001 	

rebmeM 	 atariV	.J	siuL 	
	,3	enuJ

3102  6	 5	 %38 	

rebmeM 	 arumijuF	ironakaT 	
	,3	enuJ

3102  6	 6	 %001 	

rebmeM 	 atobuK	ihsekaT 	
	,3	enuJ

3102  6	 5	 %38 	

rebmeM 	 aromaZ	.G	oinotnA	nitraM 	
	,3	enuJ

3102  6	 2	 **%001 	

rebmeM 	 *aromaZ	.B	odlanoR 	
	,3	enuJ

3102  6	 4	 **%001 	
tnednepednI 	

rotceriD 	 .rJ	,narotcaF	.S	oicnegluF 	
	,3	enuJ

3102  6	 6	 %001 	
tnednepednI 	

rotceriD 	 yD	.Y	kcirederF 	
	,3	enuJ

3102  6	 6	 %001 	
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:woleb	tuo	tes	si	sreciffO	evitucexE	rehto	ruo	fo	ecneirepxe	gnikrow	dna	ssenisub	eht	no	noitamrofnI 	

teraS	.S	esoJ 	 	daeh	eht	si	dna	ynapmoC	eht	fo	reciffO	gnitarepO	feihC	dna	tnediserP	eciV	roineS	eht	si
	roineS	eht	esiwekil	si	eH		.seitreporp	gninim	s’puorG	CAN	eht	fo	lla	rof	noitarolpxe	dna	snoitarepo	fo

rom	sah	osla	eH	.3991	ecnis	NTR	fo	snoitarepO	rof	tnediserP	eciV 	dlog	ni	ecneirepxe	sraey	02	naht	e
	dleh	gnivah	gnillird	peed	lamrehtoeg	dna	noitarolpxe	slatem	esab	,gninim	tip	nepo	ero	reppoc	dna
	,lamrehtoeG	enippilihP	,.cnI	,.oC	gniniM	xepA	,)aisyalaM(	.dhB	.ndS	slareniM	tnimreP	htiw	snoitisop

cloniM	nretseW		dna	.cnI .noitaroproC	o 	

nosmaS	.L	leunammE 	 	si	dna	ynapmoC	eht	fo	reciffO	laicnaniF	feihC	dna	tnediserP	eciV	roineS	eht	si
	,6002	ni	CAN	gninioj	ot	roirP		.puorG	CAN	eht	fo	snoitcnuf	yrusaert	dna	ecnanif	eht	rof	elbisnopser 	

	rof	reciffO	yrtnuoC	roineS	saw	nosmaS	.rM 	nosmaS	.rM		.senippilihP	eht	ni	zeusodnI	elocirgA	tiderC
	rraC	.I.W	htiw	snoitisop	dleh	gnivah	stekram	seitiuqe	enippilihP	eht	ni	ecneirepxe	sraey	11	sah
	gniknaB	laicremmoC	laziR	dna	noitaroproC	seitiruceS	nomA	,.cnI	).slihP(	seitiruceS	zeusodnI

noitaroproC .	

rerreF	.B	odnumyaR 	 	eH	.noitartsinimdA	dna	ytiruceS	rof	tnediserP	eciV	roineS	eht	si 	lekciN	denioj
i	noitaroproC	aisA 	eht	fo	secroF	demrA	eht	morf	lareneG	tnanetueiL	deriter	a	si	eH	.2102	yaM	n

	ot	roirp	stnemngissa	suoiverp	sih	fo	emoS	.senippilihP moc	sih 	no	tnemeriter	yroslup naJ ,32	yrau 	
dnammoC	saw	2102 	,dnammoC	oanadniM	nretseW	fo	re dnammoC	oanadniM	nretsaE	fo	rednammoC ,	

	ni	gnitarepo	ymrA	enippilihP	,noisiviD	yrtnafnI	ht6	eht	fo	rednammoC oanadniM	lartneC 	;
ippilihP	,noisiviD	yrtnafnI	ts1	eht	fo	rednammoC nitarepo	ymrA	en alusnineP	agnaobmaZ	ni	g 	dna	;

.ecnivorP	nalisaB	ni	edagirB	yrtnafnI	dr301	fo	rednammoC 	

zurC	.R	odnaloR 	 	eht	rof	elbisnopser	si	dna	ynapmoC	eht	fo	snoitarepO	fo	tnediserP	eciV	eht	si
ejorp	s’ynapmoC	eht	fo	snoitcnuf	gnireenigne	dna	snoitarepo 	dna	oagiruS	s’ynapmoC	eht	dna	stc

taganiD - 	fo	sraey	52	htiw	senippilihP	eht	ni	reenigne	gninim	desnecil	a	si	zurC	.rM		.snoitarepo	desab
	,reppoc	,dlog	ni	tnempoleved	tcejorp	dna	snoitarepo	gninim	htob	ni	ecneirepxe	lanoisseforp

setagergga	etercnoc	,etimorhc 	dnuorgrednu	dna	tip	nepo	eht	gnisu	stisoped	sdnas	lio	dna	,lekcin	,
	.cnI	,ygrenE	sdnaS	naiblA	sa	hcus	smrif	htiw	snoitisop	suoirav	dleh	sah	eH		.sdohtem	gninim	klub

aroproC	gniniM	xelihP	,noitaroproC	setagerggA	etercnoC	,noitaroproC	lekciN	gnoreB	,)adanaC( 	,noit
.noitaroproC	teugneB	dna 	

odnanreF	.F	kciredoR	esoJ 	 	ynapmoC	eht	fo	yraterceS	etaroproC	tnatsissA	dna	tnediserP	eciV	eht	si
	etaroproC	eht	esiwekil	si	eH	.srettam	secruoser	namuh	dna	lagel	s’puorG	eht	rof	elbisnopser	si	dna

iraidisbus	s’CAN	fo	yraterceS 	gnicitcarp	a	saw	odnanreF	.rM	,8002	ni	ynapmoC	eht	gninioj	ot	roirP	.se
	robal	,noitagitil	laicremmoc	ni	gnizilaiceps	,sraey	7	rof	eciffO	waL	yapmalAesamaTenalaB	htiw	reywal

enippilihP	eht	fo	raB	detargetnI	eht	fo	rebmem	a	si	odnanreF	.rM	.wal	etaroproc	dna 	a	si	dna	s
	fo	etats	eht	ni	wal	ecitcarp	ot	desnecil	osla	si	eH	.enilpicsiD	raB	no	noissimmoC	sti	fo	renoissimmoC

.kroY	weN 	

rahihsI	.S	ihcioK a	 	eht	si 	si	dna	ynapmoC	eht	fo	tnediserP	eciV 	dna	gnitekram	rof	elbisnopser
		.puorG	CAN	eht	fo	snoitcnuf	gnisahcrup 	dna	reganaM	a	saw	eh	,1102	ni	CAN	gninioj	ot	roirP

	dna	sisylana	tekram	sselniats	dna	lekcin	gnildnah	.dtL	.oC	slateM	cificaP	fo	evitatneserpeR	enippilihP
etadpu 	 seirtnuoc	naisA	ni .tnalP	gnissecorP	lacigrullateM	ordyH	a	gnihsilbatse	detroppus	osla	sah	eH	. 	

	nolyaB	.D	inayaB	esoJ snoitacinummoC	etaroproC	rof	tnediserP	eciV	eht	si 	denioj	eH	. ynapmoC	eht 	
i 	dna	snoitacinummoc	etaroproc	fo	dleif	eht	ni	ecneirepxe	fo	sedaced	owt	tsomla	sah	eH	.2102	enuJ	n

	,CAN	gninioj	ot	roirP	.sriaffa	cilbup eh 	 a	tnediserP	eciV	saw 	dna	sriaffA	cilbuP	rof	rotceriD	dn
acoC	ehT	fo	snoitacinummoC - 	evitucexe	saw	,taht	ot	roirp	,dna	,sraey	41	rof	noitaroproC	tropxE	aloC

	sriaffa	cilbup	a	saw	eH	.sraey	9	rof	.cnI	leboZ	.E	ta	leboZ	euqirnE	.rM	ot	retirwhceeps	dna	tnatsissa
oidaR	ta	rotatnemmoc 	 1002	morf	ZhK	477	WWWD	noitatS - 	noinipo	gnitubirtnoc	neeb	sah	dna	1102

.1002	ecnis	thgisnI	ssenisuB	ayalaM	repapswen	eht	ot	seceip 	
	

omalliV	.G	alegnA	.aM r	 	eht	si 	ynapmoC	eht	fo	tnediserP	eciV 	lanretnI	s’ynapmoC	eht	fo	daeH	eht	dna
ehS		.tiduA 	 	si 	ksir	,slortnoc	lanoitarepo	dna	lanoitazinagro	s’ynapmoC	eht	gniweiver	rof	elbisnopser

	eht	ni	rotceriD	roineS	a	saw	ehs	,1102	ni	CAN	gninioj	ot	roirP	.ecnanrevog	dna	,seicilop	tnemeganam
oyaleVserroGpiCyS	fo	noisiviD	ecnarussA 	 oineS	sa	dekrow	osla	ehS	.oC	& .EAU	GMPK	ni	reganaM	r 	
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	sollagiM	.C	ennA	arabraB 	fo	rentraP	gniganaM	eht	si	ehS		.ynapmoC	eht	fo	yraterceS	etaroproC	eht	si
	morf	anuL	dna	sollagiMnanupaKocoR	fo	rentraP	roineS	a	saw	dna	,seciffO	waL	anuL	dna	sollagiM

ecnis	reywal	gnicitcarp	A		.6002	ot	6891 	 	,wal	etaroproc	no	yllapicnirp	sesucof	sollagiM	.sM	,0891
	detsil	a	,noitaroproC	lyniV	yahubaM	fo	rotceriD	a	si	ehS		.wal	seitiruces	dna	,snoitisiuqca	dna	sregrem

aroproC	eht	si	dna	,snoitaroproc	rehto	lareves	dna	.cnI	,seirtsudnI	sniseR	enippilihP	,ynapmoc 	et
	rehto	dna	.cnI	,senippilihP	snoitacinummoceleT	nretsaE	,noitaroproC	gniniM	xelihP	fo	yraterceS

truoC	emerpuS	eht	rof	ylraluger	serutcel	sollagiM	.sM		.snoitaroproc - 	lageL	gniunitnoC	detadnam
eitiruceS	,ecnanrevoG	etaroproC	scipot	eht	no	margorp	noitacudE 	etaroproC	rof	scihtE	dna	waL	s

.sreywaL 	

	eeyolpme	remrof	a	,sraey	owt	tsap	eht	ni	neeb	sah	ro	si	ynapmoC	eht	fo	reciffo	roines	ro	rotcerid	oN
.rotidua	lanretxe	tnerruc	eht	fo	rentrap	ro 	

	
	dna	srotcerid	sti	fo	snoitcasnart	eht	sesolcsid	ynapmoC	eht	,oslA 	elbacilppa	yb	deriuqer	sa	sreciffo

.noitaluger	dna	wal 	
	

seettimmoC 	
	ruO DOB 	 yb	eht	rednu	dezirohtua	si - 	.yrassecen	meed	yam	ti	sa	,seettimmoc	etaerc	ot	swal 	DOB	ruO

gniwollof	eht	detutitsnoc	sah 	 seettimmoC 	 anam	ylevitceffe	ot	sreciffO	deman	eht	detnioppa	dna 	eht	eg
:ynapmoC	eht	fo	snoitarepo 	

tiduA 	 	ksiR	dna eettimmoC 	
	tiduA	eht	,ynapmoC	eht	fo	srotidua	lanretxe	dna	lanretni	eht	gnieesrevo	morf	edisA 	ksiR	dna

	na	gnidivorp	yb	seitilibisnopser	yraicudif	sti	ni	draoB	eht	gnitsissa	rof	elbisnopser	si	eettimmoC
	suounitnoc	eht	fo	sredloherahs	dna	tnemeganam	ruo	ot	ecnarussa	evitcejbo	dna	tnednepedni

dna	,snoitarepo	ssenisub	,smetsys	tnemeganam	ksir	ruo	fo	tnemevorpmi 	 	dna	gnidraugefas	reporp	eht
	tiduA	ehT	.stessa	dna	secruoser	ruo	fo	esu 	ksiR	dna 	dna	noitaulave	lareneg	a	sedivorp	eettimmoC

.sessecorp	ecnanrevog	dna	lortnoc	,tnemeganam	ksir	ruo	fo	tnemevorpmi	llarevo	eht	ni	ecnatsissa 	
	

	tiduA	ehT 	ksiR	dna oc	si	eettimmoC 	sa	,rotceriD	tnednepednI	na	,yD	.Y	kcirederF	.rM	fo	desirpm
	.srebmem	sa	arumijuF	ironakaT	dna	omirB	.H	drareG	.srsseM	dna	,namriahC 	fo	srebmem	eht	fo	llA

	tiduA	ruo 	ksiR	dna 	.etaretil	yllaicnanif	era	eettimmoC 	
	

	tiduA	ehT 	ksiR	dna B	eht	ot	stroper	eettimmoC 	eerht	yreve	ecno	tsael	ta	teem	ot	deriuqer	si	dna	drao
	.shtnom 	

	
t	ehT 	ecnadnetta	eht	swohs	woleb	elba tiduA	fo 	 ksiR	dna 	 :sgniteem	gnirud	srebmeM	eettimmoC 	

	

draoB 	 emaN 	
	sgniteem	fo	.oN
	eht	gnirud	dleh

raey 	

	sgniteem	fo	.oN
dednetta 	 %	

namriahC 	 yD	.Y	kcirederF 	 4	 4	 001 %	
rebmeM 	 omirB	.H	drareG 	 4	 4	 001 %	
rebmeM 	 arumijuF	ironakaT 	 4	 3	 57 %	

	
	tiduA	eht	fo	noitadnemmocer	eht	nopu	,DOB	ehT 	ksiR	dna 	s’ynapmoC	eht	detnioppa	,eettimmoC

duA	lanretnI	ehT	.1102	,1	lirpA	tsal	eciffo	demussa	ohw	,rotiduA	lanretnI i 	ot	yltcerid	troper	llahs	rot
	tiduA	eht 	ksiR	dna 	dna	ycauqeda	eht	gnirotinom	htiw	deksat	yliramirp	eb	llahs	dna	eettimmoC

	eht	gnidulcni	,smetsys	noitamrofni	dna	,snoitarepo	,ecnanrevog	s’ynapmoC	eht	fo	ssenevitceffe
na	laicnanif	fo	ytirgetni	dna	ytilibailer 	eht	,snoitarepo	fo	ssenevitceffe	eht	,noitamrofni	lanoitarepo	d

.stcartnoc	dna	,snoitaluger	,selur	,swal	htiw	ecnailpmoc	dna	,stessa	fo	gnidraugefas 	
	

tiduA	ehT 	 	ksiR	dna :snoitcnuf	gniwollof	eht	sah	eettimmoC 	
 	sti	fo	ecnamrofrep	eht	ni	draoB	eht	tsissA 	gnitroper	laicnanif	eht	rof	ytilibisnopser	thgisrevo

	htiw	ecnailpmoc	fo	gnirotinom	dna	ssecorp	tidua	,lortnoc	lanretni	fo	metsys	,ssecorp
;snoitaluger	dna	selur	,swal	elbacilppa 	

 qil	,tekram	,tiderc	gniganam	ni	seitivitca	s’tnemeganaM	revo	thgisrevo	edivorP 	,ytidiu
	tpiecer	raluger	edulcni	llahs	noitcnuf	sihT	.ynapmoC	eht	fo	sksir	rehto	dna	lagel	,lanoitarepo

;seitivitca	tnemeganam	ksir	dna	serusopxe	ksir	no	noitamrofni	fo	tnemeganaM	morf 	
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 dua	lanretxe	dna	lanretni	s’ynapmoC	eht	revo	snoitcnuf	thgisrevo	mrofreP 	llahs	tI	.sroti
	taht	dna	,rehto	hcae	morf	yltnednepedni	tca	srotidua	lanretxe	dna	lanretni	eht	taht	erusne
	elbane	ot	lennosrep	dna	seitreporp	,sdrocer	lla	ot	ssecca	detcirtsernu	nevig	era	srotidua	htob

;snoitcnuf	tidua	evitcepser	rieht	mrofrep	ot	meht 	
 iveR 	eht	fo	sevitcejbo	eht	htiw	ytimrofnoc	sti	erusne	ot	nalp	tidua	lanretni	launna	eht	we

	ot	yrassecen	tegdub	dna	secruoser	,epocs	tidua	eht	edulcni	llahs	nalp	ehT	.ynapmoC
;ti	tnemelpmi 	

 rotidua	lanretxe	eht	htiw	ssucsid	,tidua	eht	fo	tnemecnemmoc	eht	ot	roirP 	 	epocs	,erutan	eht
	si	mrif	tidua	eno	naht	erom	fi	noitanidrooc	reporp	erusne	dna	,tidua	eht	fo	sesnepxe	dna

;stroffe	fo	noitacilpud	eziminim	dna	egarevoc	reporp	eruces	ot	ytivitca	eht	ni	devlovni 	
 ioppa	eht	redisnoc	dna	tnemtraped	tidua	lanretni	na	ezinagrO 	tnednepedni	na	fo	tnemtn

;lavomer	dna	tnemegagne	sti	fo	snoitidnoc	dna	smret	eht	dna	rotidua	lanretni 	
 	lortnoc	lanretni	s’ynapmoC	eht	fo	ssenevitceffe	dna	ycauqeda	eht	etaulave	dna	rotinoM

onhcet	noitamrofni	dna	lortnoc	gnitroper	laicnanif	gnidulcni	,metsys ;ytiruces	ygol 	
 ;srotidua	lanretxe	dna	lanretni	eht	yb	dettimbus	stroper	eht	weiveR 	
 flah	,ylretrauq	eht	weiveR - 	ot	noissimbus	rieht	erofeb	stnemetats	laicnanif	launna	dna	raey

:gniwollof	eht	no	sucof	ralucitrap	htiw	,draoB	eht 	
o cilop	gnitnuocca	ni	segnahc	ynA secitcarp	dna	sei 	
o saera	latnemgduj	rojaM 	
o tidua	eht	morf	gnitluser	stnemtsujda	tnacifingiS 	
o snoitpmussa	nrecnoc	gnioG 	
o sdradnats	gnitnuocca	htiw	ecnailpmoC 	
o stnemeriuqer	yrotaluger	dna	lagel	,xat	htiw	ecnailpmoC 	

 iw	ecnailpmoc	etatilicaf	dna	rotinom	,etanidrooC ;snoitaluger	dna	selur	,swal	ht 	
 non	eht	enimreted	dna	etaulavE - 	weiver	dna	,rotidua	lanretxe	eht	fo	,yna	fi	,krow	tidua

non	eht	yllacidoirep - 	ot	ecnacifingis	rieht	ot	noitaler	ni	rotidua	lanretxe	eht	ot	diap	seef	tidua
lanretxe	eht	fo	emocni	launna	latot	eht 	 	ycnatlusnoc	llarevo	s’ynapmoC	eht	ot	dna	rotidua

non	yna	wollasid	llahs	eettimmoC	ehT	.sesnepxe - 	seitud	eht	htiw	tcilfnoc	lliw	taht	krow	tidua
non	ehT	.ecnednepedni	ot	taerht	a	esop	yam	ro	rotidua	lanretxe	eht	fo - 	,dewolla	fi	,krow	tidua

	desolcsid	eb	llahs .troper	launna	s’ynapmoC	eht	ni 	
 	ylreporp	ot	mih	elbane	ot	rotidua	lanretni	eht	fo	enil	gnitroper	eht	yfitnedi	dna	hsilbatsE

	tiduA	eht	ot	yltcerid	troper	yllanoitcnuf	llahs	eH	.seitilibisnopser	dna	seitud	sih	llifluf 	dna
	ksiR t	erusne	llahs	hcihw	,eettimmoC 	rotidua	lanretni	eht	,krow	sih	fo	ecnamrofrep	eht	ni	,tah

.seitrap	edistuo	yb	ecnerefretni	morf	eerf	eb	llahs 	
	

noitanimoN s	 eettimmoC 	
	dna	tnednepedni	na	htiw	sredloherahs	gnidivorp	rof	elbisnopser	si	eettimmoC	noitanimoN	ehT
	eht	retsof	lliw	dna	tnetepmoc	era	draoB	sti	fo	srebmem	eht	taht	ecnarussa	dna	fo	noitaulave	evitcejbo

gnol	s’ynapmoC - 	.ssenevititepmoc	ruo	eruces	dna	sseccus	mret 	
	
T 	eettimmoC	eht	fo	namriahC	sa	.rJ	,aromaZ	.B	leunaM	.rM	fo	desirpmoc	si	eettimmoC	noitanimoN	eh

	na	gnieb	rettal	eht	,srebmem	sa	.rJ	,narotcaF	.S	oicnegluF	dna	atobuK	ihsekaT	.srsseM	dna
	eht	ot	yltcerid	stroper	eettimmoC	noitanimoN	ehT	.rotceriD	tnednepednI 	ot	deriuqer	si	dna	draoB

.raey	a	ecno	tsael	ta	teem 	
	

:era	eettimmoC	snoitanimoN	ruo	fo	seitilibisnopser	dna	snoitcnuf	lapicnirp	ehT 	
 	eht	fo	rotcerid	a	eb	ot	detanimon	snosrep	lla	fo	snoitacifilauq	eht	etaulave	dna	weiveR

rehto	ot	seenimon	lla	fo	dna	ynapmoC 	 	yb	tnemtnioppa	gniriuqer	ynapmoC	eht	ni	snoitisop
;draoB	eht 	 dna 	

 	ro	noitcele	eht	ni	serudecorp	dna	sessecorp	s’draoB	eht	fo	ssenevitceffe	eht	ssessA
.srotcerid	fo	tnemecalper 	

	
	eht	fo	srebmem	eht	fo	llA oitanimoN .3102	ni	eciwt	tem	eettimmoC	sn 	
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eettimmoC	noitasnepmoC 	
	erudecorp	tnerapsnart	dna	lamrof	fo	tnemhsilbatse	rof	elbisnopser	si	eettimmoC	noitasnepmoC	ehT
	si	noitasnepmoc	rieht	taht	erusne	ot	sreciffo	dna	srotceriD	fo	noitarenumer	no	ycilop	gnipoleved	rof

rutluc	s’ynapmoC	eht	htiw	tnetsisnoc .setarepo	ti	hcihw	ni	tnemnorivne	ssenisub	eht	dna	ygetarts	,e 	
	

.rJ	,aromaZ	.B	leunaM	.rM	fo	desirpmoc	si	eettimmoC	noitasnepmoC	ehT ,namriahC	sa	, 	 	.srsseM	dna
na	omirB	.H	drareG 	.rotceriD	tnednepednI	na	gnieb	rettal	eht	,yD	.Y	kcirederF	d 	

	
	eht	ecniS timmoC w	eet 	ni	ecno	ylno	dleh	saw	gniteem	rieht	,3102	rebmevoN	ni	ylno	detutitsnoc	sa

3102	rebmeceD 	 tneserp	erew	meht	fo	lla	nierehw .	
	

yraterceS	etaroproC 	
	eht	fo	yraterceS	etaroproC	deifilauq	ylud	dna	tnebmucni	eht	si	sollagiM	.C	ennA	arabraB	.sM

	si	ehS	.ynapmoC 	lla	taht	gnirusne	,eciffo	reh	fo	seitilibisnopser	dna	seitud	eht	gnillifluf	yltnerruc
	reywal	a	si	yraterceS	etaroproC	ehT	.dewollof	yltcirts	era	snoitaluger	dna	selur	,serudecorp	draoB

etaroproc	gnidulcni	,ecitcarp	wal	etaroproc	ni	ecneirepxe	fo	sraey	htiw 	 	a	osla	si	ehS	.krow	lairaterces
.noitaluger	seitiruces	decnavda	ni	rerutcel	lairosseforp 	

	
reciffO	ecnailpmoC 	

	fo	yraterceS	etaroproC	tnatsissA	eht	sa	detangised	gnieb	morf	edisa	,odnanreF	.F	kciredoR	esoJ	.rM
eht	yb	detnioppa	neeb	esiwekil	sah	,ynapmoC	eht 	 	ot	detangised	,reciffO	ecnailpmoC	eht	sa	draoB

	yrotaluger	fo	snoitaluger	dna	selur	eht	dna	launaM	eht	htiw	ynapmoC	eht	yb	ecnailpmoc	rotinom
.seicnega 	

	
.2  tnacifingiS 	E seeyolpm sreciffO	evitucexE/ 	

	
	ynapmoC	eht	ecnis	ssenisub	eht	ot	noitubirtnoc	tnacifingis	a	ekam	ot	detcepxe	si	nosrep	elgnis	oN

	eht	fo	sseccus	llarevo	eht	ot	latnemurtsni	sa	seeyolpme	sti	lla	fo	stroffe	evitcelloc	eht	sredisnoc
.ecnamrofrep	s’ynapmoC 	

	
.3  pihsnoitaleR	ylimaF 	

	
rM	morf	edisA 	ruo	fo	enon	,.rJ	,aromaZ	.B	leunaM	.rM	fo	nos	eht	gnieb	aromaZ	.G	oinotnA	nitraM	.

.sredloherahS	laitnatsbus	dna	srotceriD	ruo	ot	ro	rehto	hcae	ot	detaler	era	sreciffO	evitucexE 	
	
.4  sgnideecorP	lageL	niatreC	ni	tnemevlovnI 	

	
	ruo	fo	srebmem	eht	fo	enoN 	yna	ni	devlovni	si	ro	neeb	sah	,sreciffo	evitucexe	ruo	fo	yna	ron	,draoB

	eht	ot	pu	dna	sraey	evif	tsap	eht	rof	sgnideecorp	ro	snoitagitsevni	ycnevlosni	ro	yctpurknab	,lanimirc
ucexe	ruo	fo	yna	ron	,draoB	ruo	fo	srebmem	eht	fo	enoN		.sutcepsorP	siht	fo	etad 	sah	,sreciffo	evit

	eht	fo	cilbupeR	eht	fo	swal	eht	yb	elbahsinup	esneffo	yna	fo	tnemgduj	lanif	yb	detcivnoc	neeb
	ruo	fo	yna	ron	draoB	ruo	fo	srebmem	eht	fo	enoN		.yrtnuoc	ro	noitan	rehto	yna	fo	ro	senippilihP

	ot	tcejbus	era	ro	neeb	evah	sreciffo	evitucexe 	yltneuqesbus	ton	,eerced	ro	,tnemgduj	,redro	yna
	,ngierof	ro	citsemod	,noitcidsiruj	tnetepmoc	fo	truoc	yna	fo	,detacav	ro	dednepsus	,desrever
	ni	tnemevlovni	sih	gnitimil	esiwrehto	ro	gnidnepsus	,gnirrab	,gniniojne	yliraropmet	ro	yltnenamrep

sub	fo	epyt	yna 	ruo	fo	srebmem	eht	fo	enoN		.seitivitca	gniknab	ro	seitidommoc	,seitiruces	,sseni
	tnetepmoc	fo	truoc	ngierof	ro	citsemod	a	yb	dnuof	neeb	evah	sreciffo	evitucexe	ruo	fo	yna	ron	draoB

dob	ngierof	elbarapmoc	ro	noissimmoC	eht	,)noitca	livic	a	ni(	noitcidsiruj 	ngierof	ro	citsemod	a	ro	,y
o	rehto	ro	egnahcxE fles	ro	tekram	gnidart	dezinagr - 	a	detaloiv	evah	ot	,noitazinagro	yrotaluger

.noitaluger	ro	wal	seitidommoc	ro	seitiruces 	
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noitasnepmoC	evitucexE	.01	metI 	

exE	feihC	ruo	seifitnedi	elbat	gniwollof	ehT 	evituc ruof	dna	)”OEC“(	reciffO 	 	detasnepmoc	ylhgih	tsom
ieht	sezirammus	dna	)”sreciffo	evitucexe	deman“	eht(	sreciffo	evitucexe 	ni	noitasnepmoc	etagergga	r

2102 102	, 3	 102	dna 4 	ew	tahw	no	desab	deraperp	neeb	evah	woleb	elbat	eht	ni	htrof	tes	stnuoma	ehT	.
t	rof	diap o	evitucexe	ruo	fo	noitasnepmoc	eh detacidni	sraey	eht	rof	sreciff 	 	no	yap	ot	tcepxe	ew	tahw	dna

.raey	gniusne	eht 	
	

	 102	,13	rebmeceD 2	 102	,13	rebmeceD 3	 102	,13	rebmeceD 4	 )detamitsE( 	
	 yralaS 	 sunoB 	 latoT 	 yralaS 	 sunoB 	 latoT 	 yralaS 	 sunoB 	 latoT 	
	 	phP	nI( )sdnasuohT 	

	sreciffo	evitucexe	demaN )1( 	 P 52 , 022 	 P13, 076 	 P 098,83 	 P29, 921 	 P16, 284 	 P 54 , 116 	 P 03 , 585 	 P11, 722 	 P 14 , 218 	
	srotcerid	dna	sreciffo	rehto	llA

demannu	puorg	a	sa 	 11 , 344 	 5 43, 5	 61 , 887 	 15, 063 	 8,1 53 	 32 , 594 	
	

17, 257 	
	

5, 989 	
	

32 , 47 1	
	

1 	evitucexe	deman	ehT 	teraS	.S	esoJ	,)reciffO	laicnaniF	feihC(	nosmaS	.L	leunammE	,)OEC	dna	tnediserP(	omirB	.H	drareG	:era	sreciffo
oR	,)reciffO	gnitarepO	feihC( fo	tnediserP	eciV(	zurC	.R	odnal 	 (	aromaZ	.G	oinotnA	nitraM	,)snoitarepO 	roineS 	rof	tnediserP	eciV

gnitekraM 	 artS	dna gninnalP	ciget .) 	
	

	srotceriD	fo	noitasnepmoC 	
	,noitidda	nI	.dednetta	gniteem	hcae	rof	eef	s’rotcerid	a	ot	deltitne	si	ynapmoC	eht	fo	srotcerid	eht	fo	hcaE

	eht	fo	seettimmoc	eht	ni	evres	ohw	srotcerid	eht DOB tiduA	eht	,yleman	, 	 ksiR	dna 	dna	noitanimoN	,
	.dednetta	gniteem	eettimmoc	hcae	rof	eef	a	ot	deltitne	hcae	era	,seettimmoC	noitasnepmoC 	

	
	eht	swohs	woleb	elbat	ehT noitasnepmoc 	 :srotceriD	ruo	fo 	

	

epyT 	 gniteeM	draoB 	

	tiduA 	ksiR	dna
	eettimmoC

gniteeM 	
	rehtO
sgniteeM 	 noitpO	kcotS 	

evitucexE 	 rotceriD 	 P 000,01 	 P 000,01 	 P 000,01 	 seY 	

noN - rotceriD	evitucexe 	 		 000,01 	 		 000,01 	 		 000,01 	

	,3102	nI 	.rM 	aromaZ	.B	odlanoR
	kcots	eviecer	ot	deltitne	saw
	tnemeriter	sih	ot	roirp	noitpo

.draoB	eht	morf 	
rotceriD	tnednepednI 	 000,051 	 		 000,05 	 		 000,01 	 oN en 	

	
.srotcerid	fo	noitasnepmoc	lanoitidda	rof	stnemegnarra	on	era	ereht	,yltnerruC 		

	
	kcotS O 	noitp P nal 	

	ruo	,0102	,61	enuJ	nO DOB 	 	”POSE“	eht(	nalP	noitpO	kcotS	evitucexE	CAN	eht	devorppa	sredlohkcots	dna
	sreciffo	eht	dna	sreciffo	ruo	ot	detacolla	serahS	)000,000,21(	noillim	evlewt	ot	pu	gnirevoc	)”nalP“	eht	ro

eciV	tnatsissA	fo	noitisop	a	htiw	esoht	yllacificeps	,seiraidisbus	ruo	fo 	 	lla	gnidulcni	,rehgih	dna	tnediserP
	ta	serahS	POSE	eht	fo	liava	yam	POSE	eht	fo	seenoitpo	ehT	.seiraidisbus	ruo	fo	sreganaM	eniM	tnediseR
	sraey	)3(	eerht	ot	pu	ot	tnelaviuqe	serahS	POSE	fo	rebmun	a	rof	ecirP	reffO	eht	fo	)%09(	tnecrep	ytenin

yralas	launna 	 	fo	etad	eht	morf	gnicnemmoc	sraey	)6(	xis	eb	llahs	POSE	eht	fo	mret	ehT	.eenoitpo	eht	fo
	tnemecnemmoc	hcus	morf	raey	)1(	eno	seenoitpo	eht	yb	fo	deliava	eb	yam	dna	nalP	eht	fo	lavorppa	eht

	tnemeltitne	s’eenoitpo	eht	fo	)%52(	tnecrep	evif	ytnewt	ot	pu	rof 	fo	%52	rehtona	ot	pu	,htrofecneh	dna
	gnivig	yb	noitpo	detsev	eht	esicrexe	nac	eenoitpo	ehT	.retfaereht	raey	rep	tnemeltitne	s’eenoitpo	eht
	eht	ta	yltcerid	serahs	eht	esahcrup	rehtie	ot	tpo	nac	dna	,nalP	eht	fo	mret	eht	nihtiw	CAN	ot	eciton

o	ecirp	esicrexe 	esac	hcihw	ni	,serahs	eht	lles	ot	dna	ecirp	esahcrup	eht	ecnavda	ot	ynapmoC	eht	tseuqer	r
	noitpo	kcots	evitucexe	eht	fo	tsoC		.ecirp	esicrexe	eht	ssel	sdeecorp	selas	eht	eviecer	lliw	tnapicitrap	eht

	ni	nalp 	,3102 2102 	 	dna 	ot	detnuoma	1102 P= 4.01 	 	,noillim P= dna	noillim	8.2 	P= .ylevitcepser	,noillim	2.36 	
	
S 	gnilatot	POSE	eht	rednu	noitpo	rieht	desicrexe	evah	sreciffo	evitucexe	lareve 	na	ta	serahs	812,158,1	ot

	fo	ecirp	esicrexe P= erahs	rep	00.9 	 	dna	3102	ni 386,584,2 	 	fo	ecirp	esicrexe	na	ta	serahs P= 05.31 	 	ni	erahs	rep
2102 	( 	era	htob P=7.2 )sdnedivid	kcots	fo	tceffe	eht	retfa	erahs	rep	0 .	

	
	nO 	dna	3102	,2	rebmetpeS 	eht	yb	delif	tseuqer	eht	gnivorppa	noituloser	a	deussi	CES	,3102	,91	hcraM

	fo	noitpmexe	eht	rof	ynapmoC 	dna	serahs	nommoc	850,030,3 serahs	nommoc	651,754,4 ,ylevitcepser	, 	
	s’ynapmoC	eht	fo	trap	mrof	llahs	serahs	dias	ehT		.tnemeriuqer	noitartsiger	eht	morf .POSE 	

	



NOITAROPROC	AISA	LEKCIN 	
71 - 102	tropeR	launnA	A 3	

	

-  94 -  | egaP  
 

devorppa	DOB	eht	,4102	,42	hcraM	nO ,4102	enuJ	ni	sredloherahs	eht	fo	noitacifitar	eht	ot	tcejbus	, 	 	eht
	tnediseR	dna	seiraidisbus	gnitarepo	sti	,ynapmoC	eht	fo	sreciffo	rof	nalp	noitpo	kcots	wen	a	fo	noitpoda

b	esiwekil	lliw	srotceriD		.sreganaM	eniM 	fo	serahs	noillim	23	fo	latot	A	.nalp	eht	ni	etapicitrap	ot	elbigile	e
	gnitsev	launna	dna	,9102	ot	4102	morf	,sraey	5	fo	mret	a	sah	hcihw	,nalp	eht	rof	devreser	eb	lliw	kcots

	retfa	raey	eno	si	etad	gnitsev	tsrif	ehT		.serahs	tnemeltitne	eht	fo	%52	fo	etar noitpo	eht	fo	tnarg	eht .	
	

	tnemeganaM	dna	srenwO	laicifeneB	niatreC	fo	pihsrenwO	ytiruceS	.11	metI 	 	

	srenwO	laicifeneB	dna	droceR	niatreC	fo	pihsrenwO	ytiruceS 	
	sa	kcots	s’ynapmoC	eht	fo	erom	ro	tnecrep	)%5(	evif	gninwo	sredlohkcots	deretsiger	fo	tsil	ehT 	fo

102	,13	rebmeceD 3	 :swollof 	
	

ssalc	fo	eltiT 	

	fo	sserdda	,emaN
	dna	renwo	drocer
	htiw	pihsnoitaler

reussi 	

	laicifeneB	fo	emaN
	dna	renwO

	htiw	pihsnoitaleR
renwO	droceR 	 pihsnezitiC 	 dleH	serahS	fo	.oN 	 tnecreP 	

	nommoC
kcotS 	

	eenimoN	DCP
	noitaroproC 	

)onipiliF( 	

	 onipiliF 	 591,909,205,1 	 %66.95 	

	nommoC
kcotS 	

secruoseR	artnaM 	
noitaroproC 	

03 ht 	 roolF 	 	CAN rewoT 	,
23 dn 		 	,teertS 	oicafinoB

ytiC	labolG 	, giugaT 	

	.rJ	,aromaZ	.B	leunaM
-	 namriahC 	

onipiliF 	 317,331,546 	 6.52 1%	

	nommoC
kcotS 	

lateM	omotimuS 	
gniniM 	

enippilihP 	
sgnidloH 	

	noitaroproC 	
	ratS	cificaP	F42
	itakaM	gnidliuB
ytiC	itakaM	,eunevA 	

	 ngieroF 	 	 245,829,406 	 42 . 10 %	

	nommoC
kcotS 	

atariV	.L	.J	siuL 	
	etaroproC	F/3

151	,ertneC	ssenisuB 	
	itakaM	saxoR	ed	oesaP

ytiC 	

	gnidloH	noillinoN
*noitaroproC 	

onipiliF 	 740,316,323 	 17. 77 %	

	nommoC
kcotS 	

noitaroproC	latipaC	iN 	
82 ht 	 	,rewoT	CAN	roolF
23 dn 		 	oicafinoB	,teertS

giugaT	,ytiC	labolG 	

gnA	.T	pilihP 	
-	 namriahC	eciV 	

onipiliF 	 164,019,833 	 %54.31 	

	nommoC
kcotS 	

	

moN	DCP 	eeni
noN(	noitaroproC -

)onipiliF 	

	 ngieroF 	 619,411,312 	 %64.8 	

	derreferP
kcotS 	

	,sgnidloH	aisA	lekciN
.cnI 	

	341	,ertneC	CAN	F/6
.roc	asoR	aled 	

	,steertS	odatnaledA
ipsageL 	

ytiC	itakaM	,egalliV 	

pihsrenwo	tceriD 	 onipiliF 	 000,000,027 	 						 %001 	

	
	* 	srefsnarT noitaroproc	eht	ot	redloherahs	laudividni	eht	morf 	 si 	 yb	derevoc 	 	a 		fo	ecnaussi	gnidnep	dna	tnemngissa	fo	deed 	
			 RIB	eht	morf	noitartsigeR	gnizirohtuA	etacifitreC .	
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tnemeganaM	fo	pihsrenwO	ytiruceS 	
102	,13	rebmeceD	fo	sa	sreciffo	evitucexe	dna	srotcerid	s’ynapmoC	eht	fo	pihsrenwo	laicifeneb	ehT 3	

:swollof 	
	

	fo	eltiT ssalC 	 	laicifeneB	fo	emaN
renwO 	

	laicifeneB	fo	erutaN	dna	tnuomA
pihsrenwO 	

pihsnezitiC 	 tnecreP 	

kcotS	nommoC 	 naM aromaZ	.B	leu 	 	282,721 -	 tceriD 	
	317,331,546 -	 	artnaM	hguorht

noitaroproC	secruoseR 	

onipiliF 	 16.52 %	

kcotS	nommoC 	 omirB	.H	drareG 	 	 573,674,4 	 onipiliF 	 0. 81 %	
kcotS	nommoC 	 gnA	.T	pilihP 	 	 	859,442 -	 tceriD 	

	164,019,833 -	 	hguorht 	
noitaroproC	latipaC	iN 	

onipiliF 	 4.31 6%	

kcotS	nommoC 	 atariV	.L	.J	siuL 	 	 	740,316,323 -	 tceriD 	 onipiliF 	 21 . 58 %	
kcotS	nommoC 	 .rJ	,narotcaF	.S	oicnegluF 	 2 18 	 onipiliF 	 %0 	
kcotS	nommoC 	 yD	.Y	kcirederF 	 2 18 	 onipiliF 	 %0 	
kcotS	nommoC 	 arumijuF	ironakaT 	 3 57 	 esenapaJ 	 %0 	
kcotS	nommoC 	 atobuK	ihsekaT 	 3 57 	 esenapaJ 	 %0 	
kcotS	nommoC 	 teraS	.S	esoJ 	 —	 onipiliF 	 %0 	
kcotS	nommoC 	 nosmaS	.L	leunammE 	 005,051 	 onipiliF 	 %0 	
kcotS	nommoC 	 	nitraM 	.G	oinotnA

aromaZ 	
721 	 onipiliF 	 %0 	

kcotS	nommoC 	 	odnumyaR 	.B rerreF 	 —	 onipiliF 	 %0 	
kcotS	nommoC 	 zurC	.R	odnaloR 	 —	 onipiliF 	 %0 	
kcotS	nommoC 	 	.F	kciredoR	esoJ

odnanreF 	
—	 onipiliF 	 %0 	

kcotS	nommoC 	 arahihsI	ihcioK 	 —	 esenapaJ 	 %0 	
kcotS	nommoC 	 	inayaB	esoJ 	.D nolyaB 	 —	 onipiliF 	 %0 	
kcotS	nommoC 	 sollagiM	.C	ennA	arabraB 	 —	 onipiliF 	 %0 	
kcotS	nommoC 	 romalliV	.G	alegnA	.aM 	 —	 onipiliF 	 %0 	

	
	eroM	ro	%5	fo	sredloH	tsurT	gnitoV 	

.kcots	s’ynapmoC	eht	fo	erom	ro	%5	fo	redloh	tsurt	gnitov	on	si	erehT 	
	

lortnoC	ni	segnahC 	
.ynapmoC	eht	fo	lortnoc	ni	egnahc	a	ni	tluser	yam	hcihw	stnemegnarra	on	era	erehT 	

	
	snoitcasnarT	detaleR	dna	pihsnoitaleR	niatreC	.21	metI 	

	hguorht	yltceridni	ro	yltcerid	,lortnoc	ot	ytiliba	eht	sah	ytrap	eno	nehw	tsixe	spihsnoitaler	ytrap	detaleR
	ro	eno 	ni	ytrap	rehto	eht	revo	ecneulfni	tnacifingis	esicrexe	ro	ytrap	rehto	eht	,seiraidemretni	erom

	seititne	gnoma	ro/dna	neewteb	tsixe	osla	spihsnoitaler	hcuS		.snoisiced	gnitarepo	dna	laicnanif	gnikam
irpretne	gnitroper	eht	htiw	lortnoc	nommoc	rednu	era	hcihw 	gnitroper	eht	gnoma	ro/dna	neewteb	ro	,es

.sredlohkcots	sti	ro	,srotcerid	,lennosrep	tnemeganam	yek	rieht	dna	esirpretne 	

.secirp	tekram	gniliaverp	ta	edam	era	seitrap	detaler	morf	sesahcrup	dna	selas	llA 		 	

tiw	snoitcasnart	tnacifingis	eht	era	gniwollof	ehT 	fo	erom	ro	)%01(	tnecrep	net	snwo	ohw	redlohkcots	h
:seiraidisbus	sti	ro	ynapmoC	eht	fo	serahs	gnidnatstuo	latot 	

OCMAP	htiw	stnemeergA	elaS	erO	lekciN 	
	a	si	OCMAP		.stnemeerga	launna	elbawener	rednu	OCMAP	ot	ero	etilorpas	ylppus	CMT	dna	CMC	,CMH

redlohkcots 	 	tekram	gniliaverp	ta	detcasnart	era	OCMAP	ot	edam	selas	llA		.CMT	dna	ynapmoC	eht	fo
	llahs	tnempihs	cificeps	a	rof	stcudorp	ero	eht	fo	ecirp	esab	eht	,tnemeerga	eht	fo	smret	eht	rednU		.secirp

	no	desab	eb EML 09(	tnecrep	ytenin	puorG	eht	yap	llahs	OCMAP		. 	tnuoma	eciovni	lanoisivorp	eht	fo	)%
	yrd	lanif	eht	retfa	tnempihs	hcae	fo	tnemyap	lanif	eht	yap	dna	stnemucod	deriuqer	eht	fo	tpiecer	nopu

.denimreted	neeb	evah	yassa	elbacilppa	dna	thgiew 	
	

(	noitaroproC	ztijoS	dna	OCMAP	htiw	tnemeergA	elaS	erO	lekciN “ ijoS zt ”)	
	ni	dna	dilav	eb	ot	eunitnoc	llahs	hcihw	,tnemeerga	elas	a	rednu	OCMAP	ot	ero	etilorpas	seilppus	NTR

	tceffe 5102	rebmeceD	litnu 	tnecrep	xis	ytriht	snwo	OCMAP		.tnega	sa	ztijoS	detnioppa	OCMAP	nierehw	,
ztijoS	dna	)%63( 	 	snwo stuo	eht	fo	)%4(	tnecrep	ruof .NTR	fo	kcots	latipac	eht	ni	serahs	gnidnat 	
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MMS	htiw	stnemeergA	elaS	erO	lekciN 	
	,CMH CMC NTR	dna	CMT	, 	 	ylppus 	a	si	MMS		.stnemeerga	launna	elbawener	rednu	MMS	ot	ero	etilorpas

ynapmoC	eht	fo	redlohkcots 	sgnidloH	enippilihP	gniniM	lateM	omotimuS	hguorht	, noitaroproC 	selas	llA		.
	esab	eht	,tnemeerga	eht	fo	smret	eht	rednU		.secirp	tekram	gniliaverp	ta	detcasnart	era	MMS	ot	edam

	no	desab	eb	llahs	tnempihs	cificeps	a	rof	stcudorp	ero	eht	fo	ecirp EML 	ytenin	puorG	eht	yap	llahs	MMS		.
sivorp	eht	fo	)%09(	tnecrep 	eht	yap	dna	stnemucod	deriuqer	eht	fo	tpiecer	nopu	tnuoma	eciovni	lanoi

.denimreted	neeb	evah	yassa	elbacilppa	dna	thgiew	yrd	lanif	eht	retfa	tnempihs	hcae	fo	tnemyap	lanif 	
	

CNBC	htiw	tnemeergA	ylppuS	erO	lekciN 	
s	ot	CNBC	htiw	tnemeerga	na	otni	deretne	NTR 	laroC	eht	rof	stnemeriuqer	ero	etinomil	eht	fo	lla	ylppu

	ta	snoitarepo	fo	noitassec	eht	fo	reilrae	eht	litnu	ytilicaf	)PPH(	tnalP	gnissecorP	lacigrullateM	ordyH	yaB
enim	abuT	oiR	eht	ta	sevreser	ero	etinomil	eht	fo	noitsuahxe	dna	ytilicaf	PPH	yaB	laroC	eht 	osla	sah	NTR		.

	yaB	laroC	eht	ot	secivres	yrallicna	edivorp	dna	enotsemil	ylppus	ot	CNBC	htiw	tnemeerga	na	otni	deretne
		.ytilicaf	PPH	yaB	laroC	eht	fo	renwo	eht	si	CNBC		.ytilicaf	)LAPH(	hcaeL	dicA	erusserP	hgiH 	

	
CNHT	htiw	tnemeergA	ylppuS	erO	lekciN 	

CMT 	 	ero	sti	fo	elas	eht	gnirevoc	,noitaroproC	enippilihP	a	,CNHT	htiw	tnemeerga	na	otni	deretne
	tnempihs	cificeps	a	rof	stcudorp	ero	eht	fo	ecirp	esab	eht	,tnemeerga	eht	fo	smret	eht	rednU		.stcudorp

.EML	no	desab	eb	llahs 	
	

CNBC	htiw	stnemeergA	ecivreS 	
ne	NTR 	,noitcurtsnoc	mad	sgniliat	ot	gniniatrep	CNBC	htiw	stnemeerga	ecivres	suoirav	otni	deret

.srehto	dna	gnildnah	slairetam 	
	

CNHT	htiw	tnemeergA	gnildnaH	slairetaM 	
	detaler	secivres	redner	lliw	CMT	nierehw	tnemeerga	na	detucexe	CNHT	dna	CMT	,3102	,7	rebotcO	nO 	ot
	eht	no	desab	CMT	etasnepmoc	llahs	CNHT		.rettal	eht	rof	ograc	fo	tropsnart	dna	gniluah	,gnildnah	eht
	tnemyaP		.ograc	eht	fo	thgiew	eht	fo	sisab	eht	no	denimreted	era	hcihw	tnemeerga	eht	ni	detalupits	secirp

cer	morf	syad	)51(	neetfif	nihtiw	detcelloc	si 		.gnillib	s’CMT	fo	tpie 	
	

MMS	htiw	tnemtimmoC	gnidnuF 	
gnol	s’NTR - 	eht	fo	tnempoleved	eht	troppus	ot	stcejorp	erutcurtsarfni	etelpmoc	ot	derrucni	saw	tbed	mret

T	oiR	eht	ni	snihplod	dna	seltsert	,yawesuac	eht	dedulcni	stcejorp	esehT		.ytilicaf	LAPH	yaB	laroC 	abu
.saera	erohsffo	dna	erohserof 	

	
CNHT	htiw	tnemtimmoC	gnidnuF 	

gnol	a	derrucni	)ZEST(	enoZ	cimonocE	laicepS	otinagaT	fo	repoleved/renwo	sa	CMT - 	ecnanif	ot	tbed	mret
	fo	snoitarepo	eht	troppus	ot	dezilitu	eb	lliw	taht	seitilicaf	reip	eht	fo	noitcurtsnoc	eht 	LAPH	otinagaT	eht

	ni	seitilicaf	reip	rehto	dna	drallobyttej	,rednef	rebbur	,snihplod	,yttej	eht	dedulcni	stcejorp	esehT		.ytilicaf
.saera	erohsffo	dna	erohserof	otinagaT	eht 	

	
tnemeergA	s’redlohkcotS	CNHT 	

	detucexe	iustiM	dna	MMS	,CAN	,0102	,51	rebmetpeS	nO 	eht	hcihw	ot	tnausrup	,tnemeergA	sredlohkcotS	a
	yagnaraB	ni	tnalp	a	etarepo	dna	dliub	ot	,lekciN	LAPH	otinagaT	,ynapmoc	erutnev	tnioj	a	demrof	seitrap

lekcin	gnilles	dna	gnicudorp	fo	esoprup	eht	rof	etroN	led	oagiruS	,revalC	,otinagaT - 	ediflus	dexim	tlaboc 	ot
.tlaboc	citylortcele	dna	lekcin	citylortcele	fo	noitcudorp	eht	rof	desu	eb 	

	
non	a	CNHT	detnarg	MMS	,tnemeergA	sredlohkcotS	eht	ot	tnausruP - 	ygolonhcet	fo	esnecil	evisulcxe

sissa	lacinhcet	edivorp	ot	nekatrednu	sah	dna	stcudorp	eht	ecudorp	ot	MMS	yb	denwo 	ehT		.CNHT	ot	ecnat
	ot	dna	enotsemil	dna	ero	lekcin	htiw	CNHT	ylppus	ot	CMT	esuac	ot	nekatrednu	sah	ynapmoC	tneraP
	eht	rof	yrassecen	erutcurtsarfni	dna	dnal	eht	fo	esu	eht	CNHT	ot	elbaliava	ekam	ot	CMT	esuac	rehtruf

	iustiM	elihw	stcudorp	eht	fo	noitcudorp 	tnempiuqe	dna	slairetam	gnirucorp	ni	CNHT	tsissa	llahs
	fo	noitulossid	eht	nopu	etanimret	llahs	tnemeergA	sredlohkcotS	ehT	.snoitarepo	s’enim	eht	rof	yrassecen

.CNHT 	
	

deerga	,CNHT	fo	%5.26	snwo	osla	hcihw	,MMS	,1102	,9	rebmeceD	detad	tnemeerga	etarapes	a	nI 	 	ot
	snaol	s’CNHT	,fo	tnemyaper	eht	eetnaraug	ro	,ot	snaol	ekam	ot	noitagilbo	s’ynapmoC	tneraP	emussa
	eef	eetnaraug	launna	na	MMS	syap	,tnemeerga	siht	rof	noitaredisnoc	ni	,ynapmoC	tneraP	ehT		.snoitagilbo

	.noitagilbo	snaol	gnidnatstuo	s’CNHT	fo	%1	fo 	
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NBC tnemeergA	redlohkcotS	C 	

	ro	CNBC	ot	snaol	ekam	ot	deerga	,CNBC	fo	sredlohkcots	rehto	eht	htiw	gnola	,NTR	,2002	,1	yluJ	nO
	fo	stnemeriuqer	laicnanif	eht	htiw	ecnadrocca	ni	noitagilbo	snaol	s’CNBC	fo	tnemyaper	eht	eetnaraug

herahs	rieht	ot	noitroporp	ni	,CNBC 	.CNBC	ni	oitar	gnidlo 	
	

	emussa	ot	deerga	,CNBC	fo	%45	snwo	hcihw	,MMS	,2002	,22	rebotcO	detad	tnemeerga	etarapes	a	nI
	ni	,NTR		.snoitagilbo	snaol	s’CNBC	fo	tnemyaper	eht	eetnaraug	ro	,ot	snaol	ekam	ot	noitagilbo	s’NTR

syap	,tnemeerga	siht	rof	noitaredisnoc 	 	snaol	gnidnatstuo	s’CNBC	fo	%1	fo	eef	eetnaraug	launna	na	MMS
	.noitagilbo 	

	
	NTR	,4102	yraurbeF	nI		.kcots	latipac	gnidnatstuo	s’CNBC	fo	%01	snwo	NTR	,3102	,13	rebmeceD	ta	sA

	.ynapmoC	tneraP	eht	ot	CNBC	ni	kcots	fo	serahs	sti	sdnedivid	ytreporp	sa	deralced 	
	

CNHT	htiw	tnemeergA	tuphguorhT 	
ppilihP	a	,CNHT	dna	CMT	,0102	,4	rebotcO	nO 	nierehw	tnemeergA	tuphguorhT	a	detucexe	,noitaroproc	eni

	si	ZEST	ehT		.repoleveD	sa	elor	sti	ot	tnausrup	ZEST	eht	nihtiw	seitilicaf	reip	eht	tcurtsnoc	lliw	CMT
nausrup	tnempoleved	larenim	rof	deralced	aera	na	,noitavreseR	lareniM	oagiruS	eht	nihtiw	detacol 	ot	t

	secruoseR	larutaN	dna	tnemnorivnE	fo	tnemtrapeD	eht	fo	noisivrepus	eht	rednu	,193	noitamalcorP
	hcus	fo	esu	eht	rof	CMT	ot	0102	,02	rebmetpeS	detad	”aerA	erohsffO	esU	ot	redrO“	na	deussi	taht	)RNED(

oc	eht	rof	noitavreseR	lareniM	oagiruS	eht	fo	noitrop 	,siht	ot	noitaler	nI		.seitilicaf	reip	eht	fo	noitcurtsn
	ot	)AZEP(	ytirohtuA	enoZ	tropxE	enippilihP	eht	htiw	tnemeergA	noitartsigeR	a	otni	deretne	CNHT

.esirpretnE	tropxE	enozocE	na	sa	ZEST	eht	nihtiw	tnalp	gnissecorp	larenim	a	etarepo	dna	tcurtsnoc 	
	

rednU 	 	ni	CNHT	ot	secivres	niatrec	edivorp	dna	seitilicaf	reip	eht	elbaliava	ekam	lliw	CMT	,tnemeerga	eht
	sselnu	,1302	litnu	1102	lirpA	gnitrats	rettal	eht	yb	diap	eb	ot	seef	ecivres	dna	seef	egasu	rof	noitaredisnoc

ot	detnuoma	eef	egasu	ehT		.reilrae	detanimret 	 imes	hcae	rof	000,063,1$ - 	ro	no	diap	eb	ot	doirep	launna
.01	lirpA	dna	01	rebotcO	erofeb 	

	
	a	no	dellib	eb	llahs	hcihw	seitrap	htob	yb	nopu	deerga	eb	lliw	taht	eef	ecivres	yap	ot	seerga	osla	CNHT

.sisab	ylhtnom 	
	

	osla	yam	CNHT	,etad	tnemecnemmoc	eht	ot	roirP 	reiP	detcurtsnoc	eht	fo	trap	yna	esu	ot	CMT	tseuqer
	yllautum	eb	llahs	hcihw	noitasnepmoc	elbanosaer	fo	tnemyap	nopu	,esu	rof	ydaer	si	hcihw	,seitilicaF

.CNHT	dna	CMT	yb	deerga 	
	

CNBC	htiw	tnemeergA	tuphguorhT 	
cirp	eht	NTR	yap	llahs	CNBC	,tnemeerga	eht	rednU 	reip	eht	rof	stsoc	tcerid	sti	lla	fo	stsisnoc	hcihw	e

	tceridni	sa	llew	sa	xat	dna	stsoc	ecnanetniam	,stsoc	laicnanif	,ot	detimil	ton	tub	sedulcni	hcihw	seitilicaf
	CNBC		.seitrap	eht	yb	deerga	sa	secivres	eht	dna	seitilicaf	reip	eht	rof	desu	yltcerid	stsoc 	NTR	ot	yap	llahs

	dna	stseretni	sa	hcus	MMS	ot	NTR	yb	diap	eb	ot	stnuoma	eht	,stsoc	laicnanif	hcus	fo	trap	a	sa	,srallod	SU	ni
	dna	NTR	neewteb	dna	yb	otni	deretne	dna	edam	tnemeergA	subinmO	eht	ot	tnausrup	stnemyaper	naol

	eunitnoc	llahs	tnemeerga	ehT		.MMS ytnewt	rof - 	sselnu	2002	,52	rebmevoN	retfa	sraey	)52(	evif
.reilrae	detanimret 	

	
)UOM(	gnidnatsrednU	fo	mudnaromeM 	

	eht	ot	tnausruP		.MMS	htiw	UOM	a	otni	deretne	CMT	dna	ynapmoC	tneraP	eht	,9002	,41	rebmetpeS	nO
	lliw	MMS	dna	ynapmoC	tneraP	eht	,foereht	smret lekcin	a	dliub	ot	sisab	erutnev	tnioj	a	no	daeha	evom -

	led	oagiruS	ni	enim	s’CMT	ot	tnecajda	ygolonhcet	LAPH	eht	gnisu	)tcejorP	eht(	tnalp	gnissecorp	tlaboc
wol	ylppus	lliw	CMT	elihw	,etroN - se	ehT		.tcejorP	eht	fo	efil	eht	revo	tnalp	eht	ot	ero	lekcin	edarg 	detamit

eerht	a	revo	,noillib	95.1$ot	desaercni	rehtruf	si	hcihw	noillib	24.1$	si	tcejorP	eht	fo	tsoc - 	raey
	fo	yticapac	launna	na	evah	lliw	tnalp	ehT		.0102	fo	retrauq	tsal	eht	ni	detrats	hcihw	,doirep	noitcurtsnoc

se	na	revo	lekcin	deniatnoc	fo	snot	000,03 03	detamit - 	ytiuqe	eht	taht	sedivorp	UOM	ehT		.efil	tcejorp	raey
%02	eb	llahs	MMS	dna	ynapmoC	eht	fo	erahs - %57	dna	%52 - .ylevitcepser	,%08 	

	
	eht	yb	otni	deretne	)tnemeergA	eht(	tnemeergA	sredlohkcotS	LAPH	otinagaT	eht	si	UOM	eht	gniwolloF

	MMS	,ynapmoC	tneraP 	yb	nekatrednu	eb	lliw	tcejorP	eht	taht	gnitats	0102	,51	rebmetpeS	no	,iustiM	dna
	fo	tseretni	ytiuqe	htiw	iustiM	dna	MMS	,ynapmoC	eht	yb	denwo	yltnioj	eb	lliw	taht	ynapmoc	a	,CNHT
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icnirp	eht	sniatnoc	tnemeergA	dias	ehT		.ylevitcepser	,%0.51	dna	%5.26	,%5.22 	ylppus	ero	na	fo	smret	lap
.ero	etinomil	fo	ylppus	eht	rof	CMT	dna	CNHT	neewteb	otni	deretne	eb	ot	tnemeerga 	 	

	
	gnidulcni	,iustiM	dna	MMS	,ynapmoC	tneraP	eht	fo	snoitagilbo	dna	sthgir	evitcepser	eht	htrof	stes	osla	tI

if	fo	tcepser	ni	seitilibisnopser	rieht 	eb	lliw	taht	tnemtsevni	tcejorp	noillim	0.024,1$SU	eht	gnicnan
.CNHT	yb	nekatrednu 	

	
	2.782$SU	fo	tnemtsevni	lanoitidda	edam	iustiM	dna	MMS	,ynapmoC	tneraP	eht	,3102	,13	rebmeceD	ta	sA

t	rof	etutitsbus	ot	deerga	dah	MMS		.CNHT	ot	snaol	fo	mrof	eht	ni	noillim 	ekam	ot	ynapmoC	tneraP	eh
.eef	ecivres	eetnaraug	syap	rettal	eht	hcihw	rof	snaol	eseht 	

	
	0.09$SU	fo	naol	rehtona	dnetxe	ot	deerga	iustiM	dna	MMS	,ynapmoC	tneraP	eht	,3102	,4	rebotcO	nO

w	nwodward	oN		.mad	sgniliat	eht	fo	noitcurtsnoc	eht	rof	CNHT	ot	noillim 	ta	sa	naol	siht	no	edam	sa
.3102	,13	rebmeceD 	

	
tnemeergA	noitutitsbuS/eetnarauG	naoL 	

NTR 	
	rettal	eht	,MMS	dna	NTR	neewteb	2002	,22	rebotcO	detad	tnemeerga	ecivres	eetnaraug	naol	a	rednU

	eht	fo	noitaredisnoc	ni	snoitagilbo	naol	CNBC	s’NTR	yfsitas	ot	deerga 	na	fo	MMS	ot	NTR	yb	tnemyap
.tnuoma	gnidnatstuo	tnaveler	eht	fo	)%1(	tnecrep	eno	ot	lauqe	eef	launna 	

	
	eetnaraug	naol	hcus	,tluafed	fo	esac	nI		.raey	hcae	fo	02	tsuguA	dna	12	yraurbeF	yreve	elbayap	si	eef	ehT

ahs	NTR	dna	detanimret	eb	lliw	tnemeerga	ecivres 	fo	tnemyaper	eht	eetnaraug	ro	CNBC	ot	snaol	edivorp	ll
	eht	rednu	tluafed	a	deredisnoc	eb	llahs	eetnaraug	ro	snaol	hcus	edivorp	ot	eruliaF		.elbayap	snaol	s’CNBC

.tnemeergA	redlohkcotS	CNBC 	
	

CAN 	
9	rebmeceD	detad	tnemeerga	noitutitsbus/eetnaraug	naol	a	rednU 	eht	,MMS	dna	CAN	neewteb	1102	,

	eht	ot	tnausrup	CNHT	fo	tnemyaper	eht	eetnaraug	ro	snaol	ekam	ot	CAN	rof	etutitsbus	ot	deerga	rettal
.0102	,51	rebmetpeS	detad	tnemeergA	sredlohkcotS 	

	
ot	yap	llahs	CAN	,MMS	yb	edam	eetnaraug	dna	snaol	eht	fo	noitaredisnoc	nI 	 	ot	lauqe	eef	launna	na	MMS

	12	tsuguA	dna	12	yraurbeF	yreve	elbayap	si	hcihw	,tnuoma	gnidnatstuo	tnaveler	eht	fo	)%1(	tnecrep	eno
	.raey	hcae	fo 	

	
	naol	rehtona	otni	deretne	MMS	dna	CAN	,3102	,3	rebmeceD	dna	3102	,81	rebmeceD	nO

meerga	noitutitsbus/eetnaraug 	CNHT	yb	deretne	dna	edam	tnemeerga	naol	wen	eht	ot	tcepser	htiw	tne
	fo	%1	ot	lauqe	osla	si	eef	launna	ehT		.ylevitcepser	,3102	,13	yraunaJ	dna	3102	,3	rebmeceD	no	MMS	dna

	fo	12	rebmetpeS	dna	12	hcraM	yreve	elbayap	si	hcihw	,tnuoma	gnidnatstuo	tnaveler	eht .raey	hcae 	
	

	edivorp	llahs	CAN	dna	detanimret	eb	lliw	stnemeerga	noitutitsbus/eetnaraug	naol	hcus	,tluafed	fo	esac	nI
	ro	snaol	hcus	edivorp	ot	eruliaF	.elbayap	snaol	s'CNHT	fo	tnemyaper	eht	eetnaraug	ro	CNHT	ot	snaol

	tluafed	a	deredisnoc	eb	llahs	eetnaraug .tnemeergA	'sredlohkcotS	eht	rednu 	
	

etoN s	 13 	 63	dna 	 	traP	ni	stibihxE	eht	fo	stnemetatS	laicnaniF	detadilosnoC	ot	setoN	eht	fo I 	si	V
.ecnerefer	yb	otereh	detaroprocni 	
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	VI	TRAP –	 ECNANREVOG	ETAROPROC	NO	ECITCARP	GNIDAEL	HTIW	ECNAILPMOC	NO	NOISSUCSID 	
	

1	metI 3 ecnanrevoG	etaroproC	. 	
	

	eht	dna	0102	,61	enuJ	no	)”launaM“	eht(	ecnanrevoG	etaroproC	no	launaM	sti	detpoda	ynapmoC	ehT
	stnemdnema 	desiveR	eht	fo	snoisivorp	yrotadnam	niatrec	etaroprocni	ot	sa	os	,1102	,52	hcraM	no	otereht

.1102	,13	hcraM	no	CES	eht	ot	dettimbus	saw	launaM	dednemA	ehT	.ecnanrevoG	etaroproC	fo	edoC 	
	

nanrevog	etaroproc	dnuos	fo	selpicnirp	eht	ot	dettimmoc	si	ynapmoC	ehT 	a	si	ti	taht	seveileb	dna	ec
	sah	launaM	dednemA	ehT	.tnemtsevni	ssenisub	cigetarts	dnuos	setutitsnoc	tahw	fo	tnenopmoc	yrassecen
	eht	seidobme	dna	ynapmoC	eht	nihtiw	ecnanrevog	etaroproc	doog	fo	selpicnirp	eht	dezilanoitutitsni

a	smetsys	,selur	fo	krowemarf sessecorp	dn 	 fo	ecnamrofrep	eht	snrevog	taht 	 	eht 	dna	DOB 	fo	tnemeganaM
.sredloherahs	eht	ot	seitilibisnopser	dna	seitud	evitcepser	rieht 	

	
	on	neeb	sah	ereht	dna	ecnanrevoG	etaroproC	fo	launaM	sti	htiw	deilpmoc	yllaitnatsbus	sah	ynapmoC	ehT

ht	morf	noitaived .emas	e 	
	

	ecnanrevog	doog	fo	secitcarp	dna	selpicnirp	ot	ecnerehda	ecnahne	ot	spets	rehtruf	gnikat	si	ynapmoC	ehT
	ksir	esirpretne	fo	noipmahc	eht	si	ohw	)”ORC“(	reciffO	ksiR	feihC	a	fo	noitangised	eht	gnidulcni

tne	eht	seesrevo	dna	ynapmoC	eht	ta	tnemeganam 	tnemeganam	ksir	ehT		.noitcnuf	tnemeganam	ksir	eri
	.detangised	neeb	osla	evah	ynapmoc	gnitarepo	hcae	ta	sreciffo	ksir	dna	devorppa	neeb	sah	ycilop 	

	
fles	a	enogrednu	sah	ynapmoC	ehT - 	gnitar	lanoitar	a	tnemelpmi	ot	gniog	si	dna	ssecorp	tnemssessa

d	ot	metsys 	.ecnanrevoG	etaroproC	rof	launaM	eht	htiw	sreciffO	dna	srotceriD	yb	ecnailpmoc	enimrete
.metsys	tnemeganam	ksir	sti	etargetni	llahs	ynapmoC	eht	,siht	htiw	gnolA 	

	
,srotceriD	)9(	enin	fo	desirpmoc	si	DOB	s’ynapmoC	ehT 	 	tnednepednI	gnieb	)2(	owt	htiw 	yleman	,srotceriD

	tnednepednI	na	sa	sredisnoc	suht	ynapmoC	ehT	.yD	.Y	kcirederF	.rM	dna	.rJ	,narotcaF	.S	oicnegluF	.yttA
	dna	tnemeganam	fo	tnednepedni	si	,sgnidloherahs	dna	seef	s’rotcerid	sih	rof	tpecxe	,ohw	eno	rotceriD

er	rehto	ro	ssenisub	yna	morf	eerf 	yllairetam	,ot	deviecrep	eb	ylbanosaer	dluoc	ro	,hcihw	pihsnoital
.rotceriD	a	sa	seitilibisnopser	sih	tuo	gniyrrac	ni	tnemgduj	tnednepedni	fo	esicrexe	sih	htiw	erefretni 	

	
	edivorp	llahs	dna	ynapmoC	eht	fo	ecnanrevog	eht	rof	elbisnopser	yliramirp	si	DOB	ehT 	eht	rof	seicilop	eht

	rotinom	ylevitceffe	ot	hcihw	yb	snaem	eht	gnidulcni	,sevitcejbo	etaroproc	eht	fo	tnemhsilpmocca
gnol	eht	retsof	ot	ytilibisnopser	s’DOB	eht	si	tI	.ecnamrofrep	s’tnemeganaM - 	ynapmoC	eht	fo	sseccus	mret

	ssenevititepmoc	sti	niatsus	ot	dna 	sevitcejbo	etaroproc	sti	htiw	tnetsisnoc	rennam	a	ni	ytilibatiforp	dna
.sredlohkcots	sti	fo	tseretni	tseb	eht	dna 	

	
reciffO	ecnanrevoG	etaroproC 	

	tnediserP	eciV	roineS	eht	sa	detangised	gnieb	morf	edisa	,nosmaS	.L	leunammE	.rM –	 	laicnaniF	feihC
ht	fo	reciffO 	,reciffO	ecnanrevoG	etaroproC	eht	sa	draoB	eht	yb	detnioppa	neeb	esiwekil	sah	,ynapmoC	e 	

	ecnanrevog	doog	elbane	ot	dedeen	smetsys	dna	sessecorp	ssenisub	,elpoep	eht	gnitcerid	htiw	deksat	si
.DOB	eht	fo	troppus	ni	noitaroproc	eht	edisni	morf 	

	
srotceriD	fo	snoitacifilauQ 	

	eht	era	hcihw	srotcerid	fo	snoitacifilauq	rof	sedivorp	ecnanrevoG	etaroproC	no	launaM	s’ynapmoc	ehT
:gniwollof 	

)a  ;eerged	cimedaca	tnelaviuqe	ro	noitacude	egelloC 	
)b  ;ynapmoC	eht	fo	ssenisub	eht	fo	gnidnatsrednu	lacitcarP 	
)c  i	pihsrebmeM ;snoitazinagro	lanoisseforp	ro	ssenisub	,yrtsudni	tnaveler	ni	gnidnats	doog	n 	
)d  .ecneirepxe	ssenisub	suoiverP 	

	
	srotcerid	etanimon/esoohc	yleerf	ot	sredloherahs	eht	rof	moor	evig	snoitacifilauq	denoitnemevoba	ehT

.sdnuorgkcab	lanoisseforp	esrevid	morf	gnimoc 	
	

	eht	fo	ssenisub	eht	fo	gnidnatsrednu	lacitcarp	a“	evah	ot	deriuqer	era	ynapmoc	eht	fo	srotcerid	llA
.ecnanrevoG	etaroproC	no	launaM	s’ynapmoc	eht	ni	dedivorp	sa	”ynapmoc 	
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snoitalugeR	seitiruceS	eht	rednu	”ecnednepedni“	fo	noitinifed	eht	stpoda	ynapmoc	ehT 	 	fo	mret	ehT		.edoC
	si	hcihw	ynapmoc	eht	fo	srotcerid	rehto	eht	fo	taht	sa	emas	eht	si	srotcerid	tnednepedni	s’ynapmoc	eht

.noitaroprocnI	fo	selcitrA	s’ynapmoc	eht	ni	dedivorp	sa	raey	)1(	eno 	
	eht	fo	srebmem	ehT DOB 	 redlohkcotS	launnA	eht	gnirud	detcele	era 	fo	tsil	eht	no	desab	gniteeM	’s

	fo	eciton	eht	hguorht	sredloherahs	eht	ot	tnes	dna	eettimmoC	snoitanimoN	eht	yb	deraperp	seenimon
.rotcerid	a	fo	noitcele	eht	rof	deriuqer	si	sredloherahs	eht	fo	etov	ytirojam	A	.gniteem 	

	
	eht	fo	rebmem	ynA 	DOB devomer	eb	yam 	 	eht	ni	dedivorp	sa	noitacifilauqsid	fo	sdnuorg	no	eciffo	morf

	noitaroproc	eht	yb	dewollof	si	edoC	noitaroproC	eht	ni	erudecorp	ehT	.ecnanrevoG	etaroproC	no	launaM
s	rof	dellac	gniteem	laiceps	ro	raluger	a	hguorht	devomer	eb	yam	srotceriD	.esoprup	siht	rof 	esoprup	hcu

	eht	fo	etov	a	yb	devorppa	eb	llahs	lavomer	ehT	.sredloherahs	eht	ot	nevig	ylud	era	hcihw	rof	seciton
	ot	gnitluser	draoB	eht	ni	ycnacav	ehT	.kcots	latipac	gnidnatstuo	eht	fo	3/2	gnitneserper	sredloherahs

	eht	gnirud	ni	dellif	eb	yam	lavomer	hcus 	deen	tuohtiw	setov	fo	tnuoma	emas	eht	gniriuqer	gniteem	emas
.eciton	rehtruf	rof 	

	
	yb	ro	denoitnemevoba	sa	sredlohkcots	eht	yb	lavomer	yb	naht	rehto	draoB	eht	ni	gnirrucco	ycnacav	ynA

ht	fo	ytirojam	a	tsael	ta	fo	etov	eht	yb	dellif	eb	yam	mret	fo	noitaripxe 	llits	fi	,srotcerid	gniniamer	e
	yna	ta	ro	raluger	a	ta	sredlohkcots	eht	yb	dellif	eb	tsum	ycnacav	eht	,esiwrehto	;murouq	a	gnitutitsnoc
	evres	llahs	ycnacav	eht	llif	ot	detcele	srotcerid	ehT	.esoprup	eht	rof	dellac	sredlohkcots	fo	gniteem	laiceps

u	eht	ylno .rossecederp	sih	fo	mret	deripxen 	
	

namriahC	eht	fo	eloR 	
C	eht	dna	namriahC	fo	selor	ehT C“(	reciffO	evitucexE	feih OE )” 	 	dna	.rJ	aromaZ	.B	leunaM	ot	dengissa	era

	,omirB	.H	drareG r .ylevitcepse 	
	

namriahC	eht	fo	seitilibisnopser	dna	seitud	eht	era	gniwollof	ehT 	 	launaM	s’noitaroproc	eht	ni	dedivorp	sa
:ecnanrevoG	etaroproC	no 	

 yB	eht	htiw	ecnadrocca	ni	dleh	era	draoB	eht	fo	sgniteem	eht	taht	erusnE - 	eht	sa	ro	swal
;yrassecen	meed	llahs	namriahC 	

 	noitanidrooc	ni	gniteem	eht	fo	adnega	eht	fo	noitaraperp	eht	esivrepuS 	etaroproC	eht	htiw
dna	;srotceriD	eht	dna	tnemeganaM	fo	snoitseggus	eht	noitaredisnoc	otni	gnikat	,yraterceS 	

 	dna	draoB	eht	neewteb	noitamrofni	dna	noitacinummoc	fo	senil	ylemit	dna	evitatilauq	niatniaM
.tnemeganaM 	

	
A	dna	seloR ceriD	rehtO	fo	seitilibatnuocc srot 	

	eht	evah	llahs	srotcerid	lla	ecnanrevoG	etaroproC	no	launaM	s’noitaroproc	eht	rednu	dedivorp	sA
:seitilibisnopser	dna	seitud	gniwollof 	

 	tseretni	lanosrep	sih	taht	erusne	dna	,noitaroproc	eht	htiw	snoitcasnart	ssenisub	riaf	tcudnoC
tiw	tcilfnoc	ton	seod .ynapmoC	eht	fo	stseretni	eht	h 	

 	dna	seitud	sih	mrofrep	ylevitceffe	dna	ylreporp	ot	yrassecen	noitnetta	dna	emit	eht	etoveD
.seitilibisnopser 	

 .ylsuoiciduj	tcA 	
 .tnemgduj	tnednepedni	esicrexE 	
 nemeriuqer	yrotaluger	dna	yrotutats	eht	fo	egdelwonk	gnikrow	a	evaH .ynapmoc	eht	tceffa	taht	st 	
 O .ytilaitnedifnoc	evresb 	

	
)MRE(	tnemeganaM	ksiR	esirpretnE 	

	evititepmoc	gniniatsus	yb	eulav	redloherahs	gnicnahne	ta	demia	yhposolihp	ksir	a	stpoda	puorG	ehT
	ot	puorG	eht	gnilbane	dna	,tsoc	tnemeganam	ksir	gnizimitpo	,egatnavda 	htworg	cigetarts	eusrup

	otni	yhposolihp	eht	tup	oT		.srotitepmoc	sti	naht	ecnedifnoc	dna	slliks	,deeps	retaerg	htiw	seitinutroppo
na	detnemelpmi	puorG	eht	,noitca 	 MRE 	 	derusaem	,deifitnedi	era	sksir	ssenisub	lla	taht	erusne	llahs	taht

levitceffe	deganam	dna 	,eromrehtruF		.krowemarf	evitcaorp	dna	derutcurts	a	nihtiw	ylsuounitnoc	dna	y
	nalp	gnitarepo	launna	dna	ygetarts	s’puorG	eht	fo	tnemngila	etatilicaf	sessecorp	tnemeganam	ksir	eht

si	ygetarts	noitagitim	dna	tnemssessa	ksiR		.sksir	yek	fo	tnemeganam	eht	htiw 	 	eht	fo	trap	largetni	na
	edulcni	seitivitca	tnemeganam	ksir	yek	ehT	.ssecorp	gnitegdub	dna	gninnalp	ssenisub	launna	s’puorG
	dna	gninnalp	sisirc	dna	tnemeganam	yrevocer	retsasid/ytiunitnoc	ssenisub	,gninnalp	oiranecs

lortnoc	dna	gnirotinom	esolC	.tnemeganam 	 	ksir	yek	etairporppa	fo	tnemhsilbatse	eht	gnidulcni	,sessecorp
	deganam	era	seliforp	ksir	taht	erusne	ot	ecalp	ni	tup	era	,srotacidni	ecnamrofrep	yek	dna	srotacidni

puorG	ehT	.stimil	ycilop	nihtiw 	 margorp	lamrof	a	ecalp	ni	sah 	 fles	lortnoc	dna	ksir	fo - essa 	yberehw	tnemss
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	dna	tnemeganam	ksir	fo	tnemevorpmi	dna	tnemssessa	gniogno	eht	ni	devlovni	era	lennosrep	enil
	eht	weiver	ot	emit	ot	emit	morf	degagne	eb	,dedeen	fi	,lliw	stnatlusnoc	tsilaiceps	tnednepednI		.slortnoc

corp	dna	krowemarf	tnemeganam	ksir	s’puorG .sesse 	
	

	si	draoB	eht	gnitsissA		.puorG	eht	nihtiw	tnemeganam	ksir	gnieesrevo	rof	ytilibisnopser	sah	draoB	ehT
	eht ORC 	 PV	yb	detroppus	si	nrut	ni	ohw	CAN	fo - 	sa	stca	ohw	ynapmoc	gnitarepo	hcae	fo	ecnaniF ORC 	 	rof

.ynapmoc	gnitarepo	eht 	
	

lor	puorG	eht	,2102	nI 	a	sekatrednu	puorG	ehT		.seiraidisbus	ruo	fo	eno	ot	sisab	tolip	a	no	MRE	eht	tuo	del
	dna	noitacifitnedi	ksir	fo	ssecorp	suounitnoc noitazitiroirp gnitroper	dna	tnemeganam	,gnirotinom	, 	 	fo

zinagro	eht	tuohguorht	sksir 	draoB	eht	ot	ecnarussa	edivorp	ot	,noita 	deganam	era	sksir	tnacifingis	lla	taht
	,dna	sisab	raluger	a	no	deweiver	si	sessecorp	dna	ycilop	tnemeganam	ksir	fo	ssenevitceffe	ehT	.ylevitceffe
	eht	deweiver	evah	eettimmoC	ksiR	dna	tiduA	eht	dna	tiduA	lanretnI	ehT	.devorpmi	,yrassecen	erehw

ssenevitceffe 	 	seigetarts	noitagitim	ksir	eht	dna	metsys	eht	dnuof	dna	metsys	tnemeganam	ksir	ruo	fo
.sksir	ssenisub	tnacifingis	lla	eganam	ot	etauqeda 	

	
llor	eht	detaitini	evah	seiraidisbus	gnitarepo	rehto	ehT - .snoitazinagro	evitcepser	rieht	ot	MRE	eht	fo	tuo 	

iw	enil	nI 	ot	dettimmoc	si	ynapmoC	eht	,puorG	eht	fo	ycilop	tnemeganaM	ksiR	esirpretnE	llarevo	eht	ht
	gnirotinom	dna	lortnoc	,tnemssessa	,noitacifitnedi	ksir	erehw	hcaorppa	na	gnitpoda	yb	sksir	sti	eganam

llA		.ssecorp	gnitegdub	dna	snalp	launna	eht	ni	detargetni	era 	 	eht	fo	sdaeh	noitces	dna	tnemtraped
	dluoc	taht	sksir	detaler	fo	noitacifitnedi	eht	dna	sevitcejbo	fo	gnittes	eht	ni	devlovni	ylevitca	era	ynapmoc
	dna	sksir	deifitnedi	eht	fo	demrofni	era	seeyolpmE		.sevitcejbo	sti	gniveihca	morf	ynapmoC	eht	tneverp

ne	era 	etagitim	lliw	taht	serusaem	gnitnemelpmi	ni	etapicitrap	ylevitca	ot	ssenisub	rieht	ti	ekam	ot	denioj
.sksir	eht 	

	
	serusopxe	ksir	tnereffid	ehT		.yciloP	tnemeganaM	ksiR	s’ynapmoC	fo	sucof	eht	swohs	woleb	elbat	ehT

di	si	taht	ksir	eht	no	gnidneped	palrevo	yam 		.dessessa	dna	deifitne 	
	

erusopxE	ksiR 	 yciloP	tnemeganaM		ksiR 	 evitcejbO 	
ksiR	cigetartS 	 	si	dna	tnemeganam	pot	yb	teS

	ni	noitcerid	llarevo	eht	no	desucof
	dna	tsoc	,eunever	fo	saera

	smargorp	)noitcartnoc(	noisnapxe
gnol	eht	htob	rof - 	launna	dna	mret

	snalp 	

	ot	ycilop	eht	fo	evitcejbo	eht	si	tI
	tnemeganam	ynapmoC	eht	edivorp

	lliw	taht	krowemarf	a	htiw	maet
	eht	htiw	gnilaed	ni	meht	ediug
	eht	fo	sksir	lanretxe	dna	lanretni
	no	tcapmi	tcerid	evah	taht	ssenisub
	laicnanif	dna	stsoc	dna	eunever	eht

nalab	elihw	htworg 	eht	gnic
.sredlohekats	lla	fo	stseretni 	

ksiR	lanoitarepO 	 	no	sesucof	dna	sreganam	enil	yb	teS
	dna(	elbaliava	fo	noitazilitu	eht
	ot	woh	no	dna	secruoser	)detimil

	hcus	ezitiroirp	dna	eganam
rucco	sksir	nehw	secruoser 	

	ot	ycilop	eht	fo	evitcejbo	eht	si	tI
	ylreporp	era	seeyolpme	taht	erusne

	taht	sksir	htiw	gnilaed	ni	dediug
	yad	ot	yad	eht	gnirud	neppah	dluoc

.snoitarepo 	
ksiR	laicnaniF 	 	dna	laicnanif	eht	no	sesucoF

	morf	gnitluser	tcapmi	gnitroper
	sksir 	

	ot	ycilop	eht	fo	evitcejbo	eht	si	tI
ug 	ni	seeyolpme	edi 	taht	gnirusne

	ot	evah	tcapmi	laicnanif	htiw	sksir
	taht	dna	deganam	ylreporp	eb

	ton	fi	deniatnoc	era	sessol
.detanimile 	

ksiR	ecnailpmoC 	 	detaluger	ylhgih	a	ni	gnitarepO
	suoirav	ot	ecnailpmoc	,yrtsudni

	eb	ot	si	snoitaluger	dna	selur	,swal
.decrofne	ylluf 	

	taht	ycilop	eht	fo	evitcejbo	eht	si	tI
serusne 	 	ylluf	si	ynapmoc	eht	taht

	,swal	elbacilppa	htiw	tnailpmoc
	eht	nevig	snoitaluger	dna	selur

	yrotaluger	eht	fo	ytivitisnes
	ynapmoc	eht	erehw	tnemnorivne

.setarepo 	
	

	ot	dednetni	era	ecalp	ni	era	taht	smetsys	ehT 	tsniaga	ecnarussa	etulosba	ton	tub	elbanosaer	edivorp
	reporp	fo	ecnanetniam	eht	,stessa	fo	gnidraugefas	eht	erusne	ot	sa	llew	sa	,ssol	ro	stnemetatssim	lairetam

lsigel	elbacilppa	htiw	ecnailpmoc	,noitamrofni	laicnanif	fo	ytilibailer	eht	,sdrocer	gnitnuocca 	,noita
.ksir	ssenisub	fo	tnemeganam	dna	noitacifitnedi	eht	dna	,secitcarp	tseb	dna	snoitaluger 	
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	s’puorG	eht	fo	weiver	a	tuo	yrrac	srotidua	lanretxe	s’puorG	eht	,tidua	yrotutats	rieht	fo	esruoc	eht	nI
	sa	epocs	eht	fo	tnetxe	eht	ot	slortnoc	lanretni	lairetam non	lairetam	ynA	.snalp	tidua	rieht	ni	tuo	dial -

	ot	snoitadnemmocer	’srotidua	lanretxe	eht	htiw	rehtegot	,sessenkaew	lortnoc	lanretni	dna	ecnailpmoc
	lanretnI	fo	ecnatsissa	eht	htiw	,tnemeganaM	s’CAN	.eettimmoC	tiduA	eht	ot	detroper	era	,meht	sserdda

	,tiduA 	s’puorG	eht	gniweiver	ni	elor	rieht	fo	trap	sa	snoitadnemmocer	’srotidua	lanretxe	eht	no	pu	swollof
.slortnoc	lanretni	fo	metsys 	

	
:lortnoC	tnemeganaM	,tnemssessA	ksiR	s’ynapmoC	eht	fo	selpmaxe	era	woleB 	

	

erusopxE	ksiR 	
tnemssessA	ksiR 	

	dna	gnirotinoM( 	tnemerusaeM
)ssecorP 	

lortnoC	dna	tnemeganaM	ksiR 	
	snoitcA	,serudecorP	,serutcurtS(

)nekaT 	
cigetartS 	tekraM		:

	dna	xerof	,noitidnoc
secirp	EML 	

	atad	tekram	fo	setadpu	ralugeR
	;tnemeriuqer	s’reyub	no	yllaicepse
	EML	dna	xerof	fo	stsacerof	niatbo

secirp 	

 niraperP snalp	gninim	evitanretla	g 	
 )stsacerof(	stegdub		gnisiveR 	
 erof	gniganaM egnahcxe	ngi 	 noitisop 	
 sisylana	ytivitisnes	gnitnemelpmI 	

lanoitarepO 	fo	kcaL		:
	rewopnam	elbaliava

	delliks	yllacificeps
	srotarepo	dna	srevird
	ton	ni	tluser	dluoc	taht

	noitcudorp		gniteem
	stegrat 	

	seniM	neewteb	noitanidrooc	esolC
	ot	sdrager	htiw	RH	dna	puorG
.stnemeriuqer	gnirih	rewopnam 	

	
	noitcudorp	fo	gnirotinoM

mhsilpmocca 		gnirapmoc	yb	tne
	snot	llew	sa	tegdub	tsniaga	lautca

	atad	gnitluser	eht	;tfihsnam	rep
	eht	enimreted	spleh

	elbaliava	fo	ycauqedani/ycauqeda
rewopnam 	

 	morf	stnacilppa	laitnetop	gnituocS
	taht	srotcartnoc	/	seinapmoc	rehto
.noitarepo	desaec	ro	nwod	dewols	sah 	

 In- 	deifilauq	fo	gniniart	esuoh
	srevird	emoceb	ot	srettops/srelpmas

.srotarepo	dna 	
 	lanosaes	deifilauq	fo	noitaziralugeR

seeyolpme 	
 noitasnepmoc	evititepmoc	gnireffO 	
	
	

lanoitarepO 		:
	gninim	elbaliavanU

	ot	gnitluser	tnempiuqe
noitcudorp	desaerced 	

	yliaD 	tnempiuqe	fo	gnirotinoM
	dna	,sredro	boj	,snwodkaerb

.sriaper	detelpmoc 	
	

	lacisyhp	%08	fo	muminim	A
	noitcudorp	lla	rof	ytilibaliava
.deniatniam	eb	tsum	tnempiuqe 	

	
	

 er	dna	gniniart	suounitnoC - 	fo	gniniart
	esu	reporp	no	srotarepo	dna	srevird

uqe	fo	gnildnah	dna 	ecuder	ot	tnempi
nwodkaerb	tnempiuqe 	

 	rof	redro	kroW	gnitnemelpmI
	fo	gnirotinom	tcirts	dna	lacinahcem

ytivitcudorp	tfihs	thgin 	
 SMP	raluger	gnitcudnoC 	
 	reilppus	eht	fo	esitrepxe	eht	gnippaT

	gnicivres	dna	ecnanetniam	reporp	no
tnempiuqe	fo 	

 i	na	fo	noitcurtsnoC 	devorpm
		pohs	lacinahcem 	

 	gnikcots	dna	noitpmusnoc	gnirotinoM
	htob	rof	strap	riaper	fo	level

	ot	tnemngisnoc	dna	esuoheraw
	rof	,ytilibaliava	strap	riaper	erusne

sriaper	tpmorp 	
 non	rof	emit	dael	yreviled	gnicudeR -

	gnisu	yb	strap	riaper	dengisnoc
rup	ycnegreme 	esolc	dna	esahc

	gnisahcrup	oagiruS	htiw	noitanidrooc
sesahcrup	lacol	rof 	

lanoitarepO 	:
	ot		gnitluser	stnediccA

	,htaed	ro	yrujni
	,egamad	tnempiuqe
ssol	noitcudorp	dna 	

	dna	srotinom	noitces	ytefaS
	stnedicni	/	stnedicca	lla	sdrocer

	dna	ytireves	setaulave	dna
	latot	no	desab	etar	ycneuqerf

	.dekrow	sruohnam 	
	

 	eht	no	desab	gniniart	suounitnoC
	yb	sdeen	gniniart	deifitnedi

snoitces	dna	stnemtraped 	
• nirotinom	dna	noisivrepus	esolC 	g -	

	ytefas	sa	llew	sa	srosivrepuS
	lla	srotinom	yltnatsnoc	srotcepsni
	ecnerehda	tcirts	erusne	ot	seitivitca

.POS	ot 	
• sEPP	etelpmoc	gnidivorP 	
• 	noitca	yranilpicsid	gnitnemelpmI

		.yltpmorp	dna	yltcirts 	
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erusopxE	ksiR 	
tnemssessA	ksiR 	

	dna	gnirotinoM( 	tnemerusaeM
)ssecorP 	

lortnoC	dna	tnemeganaM	ksiR 	
	snoitcA	,serudecorP	,serutcurtS(

)nekaT 	
laicnaniF 	ni	yaleD		:

	fo	noitelpmoc
	fo	noitcurtsnoc

	tleb	royevnoc 	

	ot	deksat	saw	puorg	detacided	A
	eht	fo	ssergorp	eht	rotinom	ylesolc

eht	ni	yaled	eht	sa	noitcurtsnoc 	
	ssol	naem	lliw	noitcurtsnoc
ynapmoC	eht	ot	ytinutroppo 	

	

 	gnisahcruP	htiw	gnitanidrooc	ylesolC
	fo	ylppus	eht	no	srotcartnoC	dna

slairetam 	
 	erusne	ot	stnemyap	fo	gniludehcS

	eht	ecnanif	ot	sdnuf	fo	ycauqeda
sesahcrup 	

 	rof	deriuqer	stnemucod	gnitelpmoC
lavorppa	tnemnrevog 	

 	deraperp	si	troper	ssergorp	ralugeR
tuo	dehserht	dna 	

 	fo	esac	ni	ecalp	ni	nalp	ycnegnitnoC
yaled 	

ecnailpmoC 	:
	fo	noisnepsuS

non	ot	eud	noitarepo -
	RNED	ot	ecnailpmoc

	dna	senilediug
	gniniatrep	sdradnats

	ytilauq	retaw	ot 	

fo	gnirotinom	yliaD 	 	ria	dna	retaw
.ecnailpmoc	erusne	ot	ytilauq 	

	
	latoT(	SST	dna	Hp	retaW

	derotinom	era	)sdilos	dednepsus
	snoitats	dehsilbatse	ta	yliad

)revir	otinagaT	dna	sdnop	gnilttes( 	

 dnop	tlis	lanoitidda	gnitcurtsnoC 	
 	rof	detacided	tnempiuqe	gningissA

	fo	ecnanetniam	eht 	,eganiard	hctac
.debrevir	dna	sdnop	tlis	fo	gnitlised 	

 	ot	timreP(	ANOP	fo	gnitnemelpmI
)aerA	weN	etarepO 	

 	eniM	evisneherpmoC	a	gnitnemelpmI
	ylno	sdnuopmi	hcihw	nalp	eganiard

er	;ffonur	detlis	eht - 	larutan	etuor
.wolf	maerts 	

 	.noitatilibaher	enim	evissergorP 	
 C .tenococ	htiw	sepols	erab	fo	gnirevo 	
 .selipkcots	fo	gnirevoC 	
 daor	tnempihs	eht	fo	gnitercnoC 	
 	sdaor	evitca	citiretal	eht	fo	gnicafruS

skcor	dehsurc	htiw 	
	

lortnoC	dna	tiduA	lanretnI 	
	sti	yb	detceffe	,ssecorp	a	sa	metsys	lortnoc	lanretni	senifed	puorG	ehT DOB 	rehto	dna	tnemeganam	,

	eht	ni	sevitcejbo	fo	tnemeveihca	eht	gnidrager	ecnarussa	elbanosaer	edivorp	ot	dengised	,lennosrep
	:seirogetac	gniwollof 	

.1  	.snoitarepo	fo	ycneiciffe	dna	ssenevitceffE 	

.2  	.gnitroper	laicnanif	fo	ytilibaileR 	

.3  al	elbacilppa	htiw	ecnailpmoC 	.snoitaluger	dna	sw 	
	

	,sevitcejbo	ssenisub	cisab	eht	no	sesucof	puorG	eht	,snoitarepo	fo	ycneiciffe	dna	ssenevitceffe	gnirusne	nI
	gnitroper	laicnanif	fo	ytilibaileR		.secruoser	fo	gnidraugefas	dna	slaog	ytilibatiforp	dna	ecnamrofrep

	era	ereht	taht	serusne 	gnidulcni	,stnemetats	laicnanif	dehsilbup	fo	noitaraperp	eht	ni	slortnoc	etauqeda
	sgninrae	.g.e	,stnemetats	hcus	morf	devired	atad	laicnanif	detceles	dna	stnemetats	laicnanif	ylretrauq	eht

t	htiw	ylpmoc	puorG	eht	taht	serusne	slortnoc	ecnailpmoC		.sesaeler 	ti	hcihw	ot	noitaluger	dna	swal	esoh
	tub	tcnitsid	eerht	eseht	taht	sezingocer	puorG	eht	,metsys	lortnoc	lanretni	eht	gningised	nI		.tcejbus	si

	.sdeen	tnereffid	eht	teem	ot	sucof	detcerid	a	wolla	dna	sdeen	tnereffid	sserdda	seirogetac	gnippalrevo 	
	

	ehT 	eseht	gnoma	egaknil	dna	ygrenys	evah	,detargetni	era	taht	stnenopmoc	sah	metsys	lortnoc	lanretni
	lanretni	ehT	.snoitidnoc	gnignahc	ot	yllacimanyd	stcaer	taht	metsys	detargetni	na	gnimrof	,stnenopmoc

gnitarepo	s'ytitne	eht	htiw	deniwtretni	si	metsys	lortnoc 	 	ssenisub	latnemadnuf	rof	stsixe	dna	seitivitca
.metsys	lortnoc	lanretni	tneiciffe	dna	evitceffe	na	erusne	ot	.snosaer 	

)a  	rehto	lla	rof	noitadnuof	eht	si	dna	puorG	eht	fo	enot	eht	stes	hcihw	tnemnorivne	lortnoC
picsid	gnidivorp	,lortnoc	lanretni	fo	stnenopmoc .erutcurts	dna	enil 	

)b  .noitazinagro	eht	ni	slevel	lla	ta	stsixe	dna	detargetni	si	hcihw	tnemssessa	ksiR 	
)c  	sevitcerid	tnemeganam	erusne	pleh	taht	serudecorp	dna	seicilop	fo	gnitsisnoc	seitivitca	lortnoC

da	ot	nekat	era	snoitca	yrassecen	taht	dna	tuo	deirrac	era 	eht	fo	tnemeveihca	ot	sksir	sserd
	ta	,puorG	eht	tuohguorht	rucco	seitivitca	lortnoc	,tnemssessa	ksir	ot	ralimiS		.sevitcejbo	s’puorG

.snoitcnuf	lla	ni	dna	slevel	lla 	
)d  erutpac	,deifitnedi	era	noitamrofni	tnenitrep	taht	erusne	ot	noitacinummoc	dna	noitamrofnI 	d

	lortnoc	dna	nur	ot	dna	seitilibisnopser	rieht	tuo	yrrac	ot	elpoep	selbane	taht	detacinummoc	dna
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	ot	yrassecen	snoitidnoc	dna	seitivitca	,stneve	lanretxe	sedulcni	noitamrofnI		.ssenisub	eht
inummoC		,gnitroper	lanretxe	dna	gnikam	noisiced	ssenisub	demrofni 	lanretxe	sedulcni	noitac

.srotaluger	dna	cilbup	,srotsevni	.g.e	seitivitca 	
)e  	si	sihT		.emit	revo	metsys	lortnoc	lanretni	eht	fo	ytilauq	eht	ssessa	ot	ssecorp	eht	gnirotinoM

bmoc	a	ro	snoitaulave	etarapes	dna	seitivitca	gnirotinom	gniogno	hguorht	dehsilpmocca 	noitani
	ot	detroper	srettam	suoires	htiw	,maertspu	detroper	era	seicneicifed	lortnoc	lanretnI		.htob	fo

.draob	eht	dna	tnemeganam	pot 	
	

	eht	ni	sksir	yek	eht	ot	dengila	seitivitca	yrosivda	lortnoc	lanretni	dna	sweiver	tuo	seirrac	tiduA	lanretnI
nisub	s’puorG 	ycauqeda	eht	no	eettimmoC	ksiR	dna	tiduA	eht	ot	ecnarussa	tnednepedni	sedivorp	sihT	.sse

	dna	lortnoc	lanretni	dna	,sessecorp	gnitroper	laicnanif	,tnemeganam	ksir	eht	fo	ssenevitceffe	dna
	hcae	,draoB	eht	ot	ecnarussa	edivorp	ot	redro	nI	.smetsys	ecnailpmoc 	a	sedivorp	rebmem	tnemeganam

	dna	ycneiciffe	eht	dna	,gnitroper	laicnanif	fo	ytirgetni	eht	gnimrifnoc	OEC	eht	ot	noitacifitrec	nettirw
.smetsys	ecnailpmoc	dna	lortnoc	lanretni	,tnemeganam	ksir	eht	fo	ssenevitceffe 	

	
vitartsinimda	stroper	rotiduA	lanretnI	ehT 	eht	ot	yle OEC 	 	eht	fo	eettimmoC	tiduA	eht	ot	yllanoitcnuf	dna

DOB 	s’puorG	eht	fo	lla	dna	yna	ot	ssecca	detcirtsernu	dna	eerf	,lluf	detnarg	si	rotiduA	lanretnI	ehT		.
pme	llA		.weiver	rednu	noitcnuf	yna	ot	tnaveler	lennosrep	dna	,seitreporp	lacisyhp	,sdrocer 	era	seeyol

	dna	eerf	sah	rotiduA	lanretnI		.noitcnuf	ffats	sih	gnillifluf	ni	rotiduA	lanretnI	tsissa	ot	detseuqer
	eht	fo	namriahC	eht	ot	ssecca	detcirtsernu DOB .eettimmoC	tiduA	eht	dna	, 	

	
	noitanimaxe	eht	sessapmocne	tiduA	lanretnI	fo	epocs	eht	,3102	gniruD 	ycauqeda	eht	fo	noitaulave	dna

	lortnoc	lanretni	fo	metsys	,ssecorp	tnemeganam	ksir	,ecnanrevog	s'noitazinagro	eht	fo	ssenevitceffe	dna
	eht	eveihca	ot	seitilibisnopser	dengissa	tuo	gniyrrac	ni	ecnamrofrep	fo	ytilauq	eht	dna	,erutcurts

	detats	s'noitazinagro :sedulcni	tI	.sevitcejbo	dna	slaog 	
 	desu	snaem	eht	dna	noitamrofni	gnitarepo	dna	laicnanif	fo	ytirgetni	dna	ytilibailer	eht	gniweiveR

;noitamrofni	hcus	troper	dna	,yfissalc	,erusaem	,yfitnedi	ot 	
 ht	htiw	ecnailpmoc	erusne	ot	dehsilbatse	smetsys	eht	gniweiveR 	,serudecorp	,snalp	,seicilop	eso

	dna	stroper	dna	snoitarepo	no	tcapmi	tnacifingis	a	evah	dluoc	hcihw	snoitaluger	dna	,swal
;ecnailpmoc	ni	si	noitazinagro	eht	rehtehw 	

 fo	ecnetsixe	eht	gniyfirev	,etairporppa	sa	,dna	stessa	gnidraugefas	fo	snaem	eht	gniweiveR 	 	hcus
	;stessa 	

 ;deyolpme	era	secruoser	hcihw	htiw	ycneiciffe	dna	ymonoce	eht	gnisiarppa	dna	gniweiveR 	
 	dehsilbatse	htiw	tnetsisnoc	era	stluser	rehtehw	niatrecsa	ot	smargorp	ro	snoitarepo	gniweiveR

	smargorp	ro	snoitarepo	eht	rehtehw	dna	slaog	dna	sevitcejbo ;dennalp	sa	tuo	deirrac	gnieb	era 	
 	sa	,tnemeganam	ro	eettimmoC	tiduA	eht	fo	tseuqer	eht	ta	snoitarepo	cificeps	gniweiveR

	dna	;etairporppa 	
 	.metsys	tnemeganam	ksir	s'noitazinagro	eht	fo	ssenevitceffe	eht	gnitaulave	dna	gnirotinoM 	

	
aperp	erew	stroper	nettirW 	tidua	hcae	fo	noisulcnoc	eht	gniwollof	rotiduA	lanretnI	eht	yb	deussi	dna	der

	eht	ot	dedrawrof	si	noitazirammus	a	dna	troper	tidua	hcae	fo	ypoc	A	.etairporppa	sa	detubirtsid	dna OEC 	
.eettimmoC	tiduA	eht	fo	namriahC	eht	dna 	

	
sredloherahS	fo	sthgiR 	

etaroproC 	 	sredlohkcots	eht	gnirud	meht	erofeb	thguorb	era	sredlohkcots	fo	lavorppa	eht	eriuqer	taht	stca
	hcihw	snoituloser	ehT	.edoC	noitaroproC	eht	fo	snoisivorp	eht	ot	gnidrocca	etov	ot	tup	era	dna	gniteem

ots	eht	ot	tnes	eciton	eht	ni	detacidni	era	lavorppa	deen .gniteem	eht	ot	roirp	sredlohkc 	
	

.edoC	noitaroproC	eht	yb	dedivorp	esoht	morf	tnereffid	sthgir	yna	nevig	neeb	ton	sah	s’redlohkcots	ehT 	
	

	eht	ot	sa	slairetam	nevig	erew	dna	gniteem	eht	fo	eunev	dna	etad	eht	fo	deifiton	erew	sredloherahs	llA
	ot	snoituloser 	ot	degaruocne	saw	enoyrevE	.gniteem	eht	ot	roirp	adnega	eht	ni	smeti	rehto	dna	dessap	eb

.gniteem	eht	gnirud	draoB	eht	erofeb	snoitseuq	ksa 	
	

	setov	fo	noitalubat	dna	noitadilav	rof	.cnI	,ecivreS	refsnarT	kcotS	fo	secivres	eht	sniater	ynapmoc	ehT
	eht	gnirud .sgniteem	’sredlohkcots 	

	
yB	s’noitaroproc	eht	rednu	dedivorp	sA - 	ylno	dilav	eb	llahs	hcihw	yxorp	yb	etov	yam	redloherahs	a	,swal

	eht	fo	sdnah	eht	ni	eb	tsum	seixorp	llA	.yraterceS	eht	ot	detneserp	neeb	sah	ti	hcihw	ta	gniteem	eht	rof
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it	eht	erofeb	yraterceS 	eht	yb	dekover	eb	yam	yraterceS	eht	htiw	delif	seixorP	.gniteem	eht	rof	tes	em
	ot	roirp	,yraterceS	eht	htiw	dedrocer	dna	detneserp	ylud	gnitirw	ni	tnemurtsni	na	ni	rehtie	sredloherahs

.gniteem	eht	ta	ecneserp	lanosrep	rieht	yb	ro	gniteem	deludehcs	a 	
	

citoN 	yreviled	lanosrep	yb	yraterceS	eht	yb	tnes	eb	yam	sredloherahs	fo	sgniteem	laiceps	ro	raluger	rof	se
	nwonk	tsal	sih	ta	drocer	fo	redloherahs	hcae	ot	gniteem	eht	fo	etad	eht	ot	roirp	skeew	2	tsael	ta	liam	yb	ro

tad	,ecalp	eht	etats	llahs	eciton	ehT	.sserdda 	rof	sesoprup	ro	esoprup	eht	dna	,gniteem	eht	fo	ruoh	dna	,e
.dellac	si	gniteem	eht	hcihw 	

	
	evig	ot	yrassecen	eb	ton	llahs	ti	,ecalp	ro	emit	rehtona	ot	denruojda	si	sredloherahs	ro	gniteem	eht	nehW

ot	ecalp	dna	emit	eht	fi	gniteem	denruojda	eht	fo	eciton	yna 	 	era	denruojda	si	gniteem	eht	hcihw
	ssenisub	yna	,gniteem	denevnocer	eht	tA	.nekat	si	tnemnruojda	eht	hcihw	ta	gniteem	eht	ta	decnuonna

.gniteem	eht	fo	etad	lanigiro	eht	no	detcasnart	neeb	evah	thgim	taht	detcasnart	eb	yam 	
	

yB	s’ynapmoc	eht	rednU - 	lla	swal .draoB	eht	rof	setadidnac	etanimon	ot	thgir	eht	evah	sredloherahs 	
	

margorP	snoitaleR	rotsevnI 	
	.snoitacinummoc	lanretni	dna	lanretxe	gnidrager	ycilop	nettirw	sti	gnitfard	yltnerruc	si	ynapmoC	ehT

PV	eht	yb	deweiver	era	snoitacinummoc	lanretxE - mmoC	etaroproC .OEC/tnediserP	eht	dna	snoitacinu 	
	

	srebmun	enohpelet	ekil	sliated	tcatnoC	.ESP	eht	hguorht	cilbup	eht	ot	dettimbus	era	serusolcsid	ynapmoC
.sredlohekats/srotsevni	morf	seiriuqni	etadommocca	ot	dedivorp	era	sserdda	liame	dna 	

	
	etaroproC ytilibisnopseR	laicoS 	 sevitaitinI 	

	semoclew	dna	su	sees	etarepo	ew	hcihw	ni	seitinummoc	eht	taht	puorG	a	sa	snoitarepo	ruo	ot	lacitirc	si	tI
.gnivil	fo	dradnats	rieht	fo	tnemevorpmi	eht	ni	rentrap	dna	ot	rotubirtnoc	elbaulavni	na	sa	su 	

	
detcapmi	yreve	taht	nosaer	siht	rof	si	tI 	 	noitatnemelpmi	dna	gninnalp	eht	otni	detargetni	si	ytinummoc

eht	rednu	dednuf	smargorp	eht	fo	sessecorp 	 PMDS 	 5991	fo	tcA	gniniM	eht	yb	detadnam -	 	eht	si	ti	rehtehw
T	rof	syagnarab	tsoh	ruof CM 	rof	nevele	eht	, NTR anagaT	fo	ytilapicinuM	eht	neve	ro	, - 	31	s’na 	gnirobhgien

	rof	syagnarab CMH .	
	

	eht	htiw	snoissucsid	puorg	sucof	fo	tcudnoc	eht	htiw	snigeb	tI	.smrof	ynam	ni	semoc	noitargetni	ehT
	sredlohekats –	 	seitinummoc	evitcepser	rieht	ni	selpoeP	suonegidnI	eht	dna	stnediser	lacol	eht –	 	na	taht	os
p	fo	tsil	laitini 	s’ytinummoc	eht	fo	gnidnatsrednu	retteb	a	gniwollof	pu	nward	eb	nac	stcejorp	elbisso

.nalP	tnempoleved	yagnaraB	eht	fo	pu	gniward	eht	ni	stluser	ssecorp	siht	,level	yagnarab	eht	tA	.sdeen 	
	

luger	a	no	detcudnoc	era	)sCEI(	sngiapmaC	noitacudE	dna	noitamrofnI 	,seitinummoc	eht	htiw	sisab	ra
	eht	dna	sevitcejbo	rieht	enifer	ot	seitrap	lla	swolla	taht	eugolaid	fo	ssecorp	suounitnoc	a	gnidivorp

.sevitcejbo	esoht	teem	ot	pu	nward	era	taht	stcejorp 	
	

	rof	seitinummoc	eht	ot	deyaler	si	kcabdeef	eht	revo	dna	revO 	yaw	eht	fo	pets	yreve	ta	taht	os	,noitadilav
dne	eht	taht	tnedifnoc	si	enoyreve - 	teem	taht	sdnuf	RSC	ro	PMDS	fo	tuo	dednuf	stcejorp	eb	dluow	tluser

.tifeneb	ot	dednetni	era	yeht	seitinummoc	eht	fo	sdeen	gnisserp	dna	laer 	
	

ssecorp	evitcaretni	siht	ot	lartneC 	 	gnitarepo	ruo	fo	setaicossa	)leRmoC(	snoitaleR	ytinummoC	eht	era
tnorf	eht	era	ohw	seinapmoc - 	.seinapmoc	eht	dna	seitinummoc	eht	neewteb	knil	lapicnirp	eht	dna	srenil

boj	doog	a	od	ot	deppiuqe	era	dna	selor	rieht	fo	elbaegdelwonk	era	setaicossa	leRmoC	nehW 	ssecorp	eht	,
	eveihca	ot	tnaem	si	ti	tahw	seveihca –	 .seitinummoc	tegrat	eht	ni	sevil	eht	fo	tnemtfilpu	na 	

	
	kootrednu	seinapmoc	gnitarepo	suoirav	eht	taht	stcejorp	RSC	sa	llew	sa	PMDS	eht	ni	tnedive	yrev	si	sihT

ulcni	esehT	.seitinummoc	evitcepser	rieht	ni 	stcejorp	erutcurtsarfni	ded –	 	fo	riaper	ro	noitcurtsnoc
	suoirav	eht	rof	seitilitu	cisab	fo	noisivorp	;serutcurts	cilbup	rehto	dna	sretnec	htlaeh	,sehcruhc	,sloohcs

	rof	noisivorp	dna	,riaper	ro	noitallatsni	pmup	retaw	,gnithgil	teerts	gnidulcni	seitinummoc 	llew	sa	;steliot
	lacidem	fo	pihsrosnops	eht	sa	hcus	seitinummoc	eht	yb	dedeen	secivres	rehto	fo	noisnetxe	eht	sa

	.snoissim 	
	

	dah	hcihw	dna	,seitiroirp	rieht	sa	deifitnedi	dah	sevlesmeht	seitinummoc	eht	taht	stcejorp	erew	esehT
	reporp	eht	htiw	deraelc	neeb 	eht	ylralucitrap	,seitirohtua BGM 	PMDS	rednu	rehtie	noitatnemelpmi	rof	,
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	noitatnemelpmi	dna	gninnalp	eht	otni	noitargetni	ytinummoc	fo	ssecorp	siht	dnA		.gnidnuf	RSC	ro	gnidnuf
.nawalaP	ro	oagiruS	ni	rehtehw	,ecitcarp	dradnats	a	saw	ssecorp 	

ht	,noitidda	nI e	 	HGP	eht	yb	dedaehraeps	evirD	dnuF	”HGP	mA	I“	eht	gnitroppus	yltnerruc	si	ynapmoC
.latipsoH	lareneG	enippilihP	eht	fo	stneitap	eht	fo	tifeneb	eht	rof	noitadnuoF 	

	
im	a	sA	.seiraidisbus	gnitarepo	s’ynapmoC	eht	fo	level	eht	ta	nekatrednu	era	sevitaitini	rehtO 	gnin

	evitcepser	rieht	rednu	stcejorp	ekatrednu	seiraidisbus	gnitarepo	sti	taht	ti	ot	sees	ynapmoC	eht	,ynapmoc
PMDS .	

	
erafleW	dna	ytefaS	remotsuC 	

yllaunitnoc	puorG	ruO 	 	yfsitas	ot	sevirts ruo 	 	snrecnoc	dna	snoitatcepxe	’sremotsuc 	tsomtu	gnivig	yb
	noitnetta :wollof	sa	sserdda	ew	hcihw	eraflew	dna	ytefas	rieht	ot 	

 O ser 	 	dedaol	era 	dna	elbarovaf	era	snoitidnoc	aes	dna	rehtaew	nehw	slessev	’sremotsuc	eht	otno
.niatpac	lessev	eht	htiw	noitanidrooc	esolc	htiw 	

 O 	snoitacificeps	dna	ezis	er hcihw	deilpmoc	yltcirts	era 	 a 	tneiciffe	dna	efas	eht	rof	yrassecen	er
.seitilicaf	gnissecorp	remotsuc	eht	fo	noitarepo 	

 	emitiram	lanoitanretni	dna	remotsuc	eht	htiw	ylpmoc	ot	derotinom	yltcirts	si	erutsiom	erO
.tnetnoc	erutsiom	%53	ot	pu	fo	sdradnats 	

 ynapmoc	ehT - ah	segrab	dna	sTCL	denwo deussi	neeb	ev 	 htiw 	 	eht	yb	ssenihtrow	aes	fo	setacifitrec
yrd	dna	ecnanetniam	evitneverp	raluger	ot	detcejbus	gnieb	era	dna	aniraM 	 .gnikcod 	

 	s’remotsuC era	etis	enim	ni	sevitatneserper 	 	deriuqer	htiw	dedivorp 	evitcetorp	lanosrep
.tnempiuqe 	

	
eeyolpmE s	

,htlaeH 	 ytefaS 	 erafleW	dna 	
	si	margorp	ytefas	evisneherpmoc	ruO	.seicilop	lennosrep	ruo	fo	strap	largetni	era	ytefas	dna	htlaeH
	htiw	ecnailpmoc	erussa	ot	dna	seitivitca	krow	fo	tuo	gnisira	htlaeh	ot	sksir	eziminim	ot	dengised

radnats	ytefas	dna	htlaeh	lanoitapucco snoitarepo	ruo	ot	ylppa	taht	snoitaluger	dna	selur	dna	sd 	 :sa	hcus 	
 secived	ytefas	dna	tnempiuqe	evitcetorp	fo	noitazilitu	eht	eriuqer	yltcirts	eW .	
 	.saera	krow	ruo	ni	yllacigetarts	dellatsni	era	tnempiuqe	ycnegreme	dna	dia	tsriF 	
 ni	ytefaS - 	ro	snoitidnoc	efasnu	dna	sdrazah	yfitnedi	ot	detcudnoc	ylraluger	era	snoitcepsni	esuoh

	.secitcarp 	
 	.sgniteem	dna	sgnifeirb	ytefas	tcudnoc	ylraluger	srosivrepus	dna	sreganaM 	
 	ssenderaperp	ycnegreme	dna	seeyolpme	wen	rof	detcudnoc	osla	si	gniniart	noitatneiro	ytefaS

	.yllacidoirep	detcudnoc	era	sllird	dna	gniniart 	
 raen	dna	stnedicca	gnitagitsevni	fo	metsys	suorogir	a	evah	eW - 	dna	sesuac	dnatsrednu	ot	sessim

m	evitcerroc	tnemelpmi 	.serusae 	
 non	dna	seirujni	ronim	,seirujni	detaert	yllacidem	,seirujni	emit	tsol	rotinom	dna	drocer	eW -

raen	edulcni	hcihw	stnedicni	yrujni - 	ycneuqerf	rieht	dna	egamad	ytreporp	dna	,stnedicni	ssim
.setar 	

 	eW 	ot	tifeneb	erachtlaeh	edivorp ruo 	 eht	dna	seeyolpme 	era	seeyolpme	raey	yrevE	.stnedneped	ri
	ecivres	ecnanetniam	htlaeh	ruo	hguorht	telkoob	a	dna	noitatneiro	erachtlaeh	dna	lacidem	nevig
	morf	edisA	.raey	yreve	noitanimaxe	lacisyhp	dna	lacidem	rieht	evah	seeyolpme	ruO	.redivorp

niccav	ulf	nevig	era	yeht	,taht 	rieht	fo	erawa	meht	ekam	ew	,syaw	eseht	nI	.raey	a	ecno	noita
.noitidnoc	lacidem	dna	htlaeh 	

	
	eht	ot	noitaler	ni	stcejorp	dna	smargorp	,seitivitca	ruo	ezicilbup	ot	aidem	laicos	tenretni	eht	ezilitu	eW

ni	stnedneped	rieht	,seeyolpme	eht	fo	eraflew	dna	htlaeh 	enim	ruo	fo	seitinummoc	ybraen	eht	gnidulc
.setis 	

	
margorP	tnempoleveD	dna	gniniarT s	

evah	eW 	 	sdeen	gniniart	eht	no	desab	seeyolpme	eht	rof	margorp	tnempoleved	dna	gniniart	a	depoleved
	,raey	yrevE	.detcudnoc	sisylana edivorp	ew 	 oppo	tnempoleved	dna	gniniart 	ot	seeyolpme	lla	rof	seitinutr

	laudividni	rieht	fo	tnemeveihca	eht	sdrawot	seicnetepmoc	dna	slliks	,egdelwonk	rieht	ecnahne
	ta	demia	stcepsa	fo	yteirav	a	revoc	sgniniart	ehT	.slaog	reerac	rieht	sa	llew	sa	,stegrat	ecnamrofrep

inhcet	rieht	gnihcirne	rehtruf 	pleh	dluow	taht	”slliks	tfos“	ro	elbignatni	rieht	sa	llew	sa	,ycnetepmoc	lac
.ylevitceffe	erom	elor	rieht	od	ot	meht 	 	laiciffo	eht	ni	dedulcni	dna	detnemucod	era	seitivitca	gniniart	llA
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	fo	enizagam	/rettelswen seinapmoc	gnitarepo	eht ni	na	,siht	morf	edisA	. 	dna	deraperp	si	troper	lanret
.stnemtraped	denrecnoc	eht	fo	ytivitca	gniniart	hcae	retfa	secruoseR	namuH	yb	dettimbus 	

	
rotcartnoC/reilppuS 	

	ruo	ronoh	eW	.srentrap	ssenisub	rehto	dna	srotiderc	,sreilppus	ruo	htiw	sgnilaed	riaf	etomorp	eW
eerga	ot	stnemtimmoc 	swollasid	ylticilpxe	eW	.snoitagilbo	detcartnoc	fo	stnemyap	ylemit	dna	stnem

	sa	deterpretni	eb	ylbanosaer	dluoc	taht	reilppus	yna	morf	tifeneb	ro	ni	tseretni	yna	morf	seeyolpme
.srehto	revo	reilppus	ralucitrap	a	sdrawot	msitirovaf	gnicudni 	

	
eriuqer	osla	eW 	 	htiw	ssenisub	ni	egagne	yeht	erofeb	ssecorp	noitatidercca	na	ogrednu	ot	sreilppus	ruo

era	noitatidercca	rof	airetirc	eht	gnomA	.puorG	eht :	
 ycamitigel/ytivegnol	ssenisuB 	

- daerla	dna	ynapmoc	elbatuper	,dehsilbatse	na	eb	ydaerla	dluohs	rotcartnoc/reilppus	ehT 	y
.secivres	gniredner	dna	ylppus	fo	dleif	eht	ni	sraey	fo	rebmun	a	rof	gnitsixe 	

 ytilibatS	laicnaniF 	
)a  	fo	emulov	eht	ecno	smret	tiderc	elbanosaer	dnetxe	ot	elba	eb	dluohs	rotcartnoc/reilppus	ehT

.eulav	tnacifingis	a	hcaer	sesahcrup 	
)b  	rotcartnoc/reilppus	ehT 	erusne	ot	stnemeriuqer	noitatnemucod	emos	htiw	ylpmoc	tsum

.ynapmoc	rieht	fo	ytilibats	laicnanif	dna	ytilagel	,ycamitigel 	
 )pihsrelaeD(	ytivisulcxE	ecivreS/tcudorP 	

)a  	dna	rewopnam	fo	rebmun	tneiciffus	htiw	deppiuqe	eb	dluohs	rotcartnoc/reilppus	ehT
om	deriuqer 	fo	yreviled	eht	ni	ycneiciffe	fo	smret	ni	secivres	citsigol	niatsus	ot	tnempiuqe	elib

.stcudorp	rieht 	
)b  	eht	rof	retac	ot	margorp	dehsilbatse	dna	gnorts	yrev	a	evah	dluohs	rotcartnoc/reilppus	ehT

.troppus	selas	retfa	dna	stcudorp	rieht	fo	ytnarraw 	
 reS/tcudorP ytilauQ	eciv 	

)a  	troppus	ot	ecnetepmoc	lacinhcet	etauqeda	htiw	deppiuqe	eb	dluohs	rotcartnoc/reilppus	ehT
.sesira	deen	eht	nehw	stneilc	rieht	fo	seireuq	lla 	

)b  	eht	gnirud	secivres	rieht	fo	ytilauq	eht	niatniam	ot	elba	eb	dluohs	rotcartnoc/reilppus	ehT
erp - idercca 	lanif	eht	rof	deifilauq	eb	ot	meht	rof	noitarud	cificeps	a	rof	doirep	noitat

.egats	noitatidercca 	
 rebmem	OSI	deretsigeR 	

- erp	a	ylirassecen	ton	tub	egatnavdA - 	etisiuqer 	
	

o	gniddib	evititepmoc	fo	sisab	eht	no	edam	era	,elur	lareneg	a	sa	,sesahcrup	s’puorG	ehT 	dna	detidercca	f
.ycilop	denoitnemerofa	eht	htiw	ecnadrocca	ni	,sreilppus	deifilauq 	

	
rotiderC s	

	ytlanep	,ytnarraw	,tnemyap	yb	yllaicepse	tcartnoc	ro	redro	esahcrup	eht	ni	denifed	era	sthgir	s’rotiderC
.srehto	dna 	W up	yb	srotiderc	ruo	fo	sthgir	eht	tcetorp	e 	sa	hcus	,noitamrofni	lairetam	lla	gnisolcsid	ylcilb

	serudecorp	dna	slortnoc	erusolcsid	ruO	.stnanevoc	naol	ot	gnitaler	serusopxe	ksir	dna	stluser	sgninrae
,stnemetatS	laicnaniF	deifitrec	tsetal	ruo	sa	hcus	srotiderc	ruo	ot	stroper	cidoirep	edulcni	osla 	 oma 	gn

srehto .	
	

yllatnemnorivnE - 	suodrazaH/leetS/rebbuR/citsalP/stnacirbul	dna	lio	,leuF(	niahC	eulaV	yldneirF
)stcudorP 	

	tsom	dna	tsefas	,tseb	eht	syub	daetsni	dna	,enil	mottob	dna	ecirp	tsewol	dnoyeb	skool	ssenisub	ruO
	htiw	ecnadrocca	ni	stcudorp	elbatius ruo 	 ycilop .	 	smrif	osla	era	sreilppus	ruo	taht	secnarussa	kees	eW

	:evah	yeht	taht	gnirusne	yb	ycilop	RSC	dnuos	yllacihte	na	htiw 	
 tnemnrevoG - devorppa 	 etacifitreC	tnailpmoC	tnemnorivnE 	

)a  RNED 	
)b  CCE 	
)c  stimreP	lapicinuM/lacoL 	

 retropsnarT/retaerT	detiderccA 	
)a  t	erA lacinhce yl - 	serudecorP	lasopsiD/ytefaS	latnemnorivnE	no	elbaegdelwonk 	
)b  gnildnah	lairetam	rof	sloot/stnemurtsni/senihcam	fo	enil	etelpmoC 	
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margorP	ytilibaniatsuS 	
gnol	a	seriuqer	yrtsudni	gninim	eht	fo	erutan	ehT - 	snoitarepo	gninim	lufsseccuS	.weiv	mret –	 	erehw

fo	tol	eht	ni	tnemevorpmi	eht	ot	osla	tub	erutnev	ssenisub	eht	fo	ytilibaiv	eht	ot	ylno	ton	srefer	sseccus 	
	snoitarepo	eht	yb	detceffa	elpoep	eht –	 	elbaniatsus	ot	tnemtimmoc	a	htiw	detcudnoc	era	taht	esoht	era

.eroc	rieht	ta	tnempoleved 	
	

eussi	latnemadnuf	A 	 	fo	eussi	eht	si	yrtsudni	gninim	eht	ot	setaler	ti	sa	tnempoleved	elbaniatsus	ni
	sPEPEA	fo	noitaraperp	eht	si	snoitarepo	launna	ruo	fo	traP		.noitcetorp	latnemnorivne –	 	deraperp	si	taht

redlohekats	yb	weiver	dna	ot	noissimbus	rof	ynapmoc	gnitarepo	yreve	yb 	eht	ot	pu	slevel	suoirav	ta	s
	ruo	fo	gnirotinom	dna	noitatnemelpmi	,lavorppa	,noitaraperp	eht	ni	enil	mottob	ehT	.BGM	eht	fo	level

denim	fo	noitatilibaher	etamitlu	eht	si	sPEPEA - 	ot	seitinummoc	lacol	eht	swolla	taht	rennam	a	ni	saera	tuo
eb	ylbaniatsus	evil .efil	enim	eht	dnoy 	

	
	tcerid	fo	egatnecrep	a	no	rehtie	desab	,PEPEA	eht	tnemelpmi	ot	dedeen	gnidnuf	eht	rof	sedivorp	wal	ehT
	,sosep	noillib	a	flah	sdeecxe	senim	gnitarepo	ruof	ruo	rof	,etagergga	ni	,dnuf	sihT	.stsoc	gnillim	ro	gninim

o	dnuf	ot	su	swolla	dna 	ot	dengised	smargorp	rehto	dna	smargorp	noitatilibaher	enim	evissergorp	ru
.tnemnorivne	lacisyhp	eht	no	tcilfni	snoitarepo	ruo	ecnabrutsid	eht	,esrever	ton	fi	,timil 	

	
era	etagergga	na	ni	seert	noillim	eno	revo	detnalp	evah	rehtegot	senim	gnitarepo	ruof	ruO 	gnideecxe	a

	lanoitaN	eht	ot	tnemtimmoc	ruo	dna	stroffe	noitatilibaher	enim	evissergorp	eht	fo	trap	sa	seratceh	000,1
	.tnemnrevog	lanoitan	eht	fo	margorP	gnineerG 	

	
	ot	dengised	smargorp	fo	tcudnoc	eht	si	tnempoleved	elbaniatsus	ni	tnemele	yek	rehtonA 	sserdda	yltcerid

	seussi	tnempoleved	laicos –	 	gnisuoh	,htlaeh	,noitacude	ni –	 	eht	niagA	.seitinummoc	lacol	eht	tcapmi	taht
	ruo	dna	smargorp	PMDS	eht	rof	sdnuf	sa	stsoc	gnillim	dna	gninim	tcerid	fo	egatnecrep	a	rof	sedivorp	wal

timmoc	yltnetsisnoc	snoitarepo 	 .wal	eht	fo	etadnam	eht	evoba	dna	revo	slevel	ta 	
	

	tnempoleved	elbaniatsus	ruo	fo	aera	siht	ni	smargorp	,tcapmi	ezimixam	dna	ytiunitnoc	erusne	oT
orppa sraey	evif	fo	sdoirep	revoc	hca 	lacol	eht	yb	deifitnedi	neeb	evah	taht	smargorp	era	dna	,

meht	seitinummoc erp	tsom	rieht	ot	evisnopser	sa	sevles 	ehT	.sdeen	gniss 	eseht	fo	snoitatnemelpmi
era	smargorp 	 	raluger	a	noTMM	eht	ot	edam	stroper	htiw	,setaicossa	leRmoC	ruo	yb	derotinom	yltnatsnoc

	.sisab 	
	

citirc	driht	eht	si	setaicossa	nwo	ruo	fo	eraflew	eht	,ylirasseceN 	elbaniatsus	ot	hcaorppa	ruo	fo	tnemele	la
	wol	yrev	seetnaraug	serusaem	ytefas	dna	htlaeh	tcirts	fo	noitatnemelpmi	dna	noitpoda	ehT	.tnempoleved

lataf	fo	seicneuqerf -	 non	dna - nam	noillim	rep	setar	tnedicni	dna	stnedicca	lataf - 	era	esehT	.dekrow	sruoh
delpuoc 	 	dednetxe	era	taht	stnedneped	rieht	dna	setaicossa	ot	stifeneb	htlaeh	fo	noisivorp	eht	htiw

.seinapmoc	eht	yb	tsoc	tuohtiw 	
	
hT ynapmoC	e 	 	elbaniatsus	ot	tnemtimmoc	sti	liated	lliw	taht	tropeR	ytilibaniatsuS	tsrif	sti	eussi	lliw

tnempoleved 	 nA	eht	rof	emit	ni 4102	enuJ	ni	gniteeM	sredlohkcotS	laun 	. 	
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	V	TRAP –	 SELUDEHCS	DNA	STIBIHXE 	
	

1	metI 4 71	mroF	CES	no	stropeR	dna	stibihxE	. -C	
	

stibihxE 	
	eht	rof	stnemetatS	laicnaniF	detiduA	s’ynapmoC	eht	sa	llew	sa	stibihxE	ot	xednI	gniynapmocca	eeS

lacsif	detelpmoc	yltnecer 	 	s’noitaroproC	eht	morf	stroper	era	stnemetats	laicnanif	esehT	.raey
VGS	,tnatnuoccA	cilbuP	tnednepednI 	 .oC	& 	

	
71	mroF	CES	no	stropeR -C	
71	smroF	CES	era	erehT - 102	ni	delif	C 3	 :tiw	ot	,troper	siht	yb	derevoc 	

metI s	 	detropeR 	 	detropeR	etaD 	
	morf	sdeecorP	eht	fo	noitacilppA	eht	no	tropeR	ssergorP	retrauQ	drihT	3102

	 )OPI(	gnireffO	cilbuP	laitinI	eht 	
3102	,9	rebotcO 	

rotceriD	sa	aromaZ	.G	oinotnA	nitraM	fo	noitcelE 	 3102	,03	yluJ 	
rotceriD	sa	aromaZ	.B	odlanoR	fo	tnemeriteR 	 3102	,32	yluJ 	

	sdeecorP	eht	fo	noitacilppA	eht	no	tropeR	ssergorP	retrauQ	dnoceS	3102
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INDEPENDENT AUDITORS’ REPORT

The Stockholders and the Board of Directors
Nickel Asia Corporation and Subsidiaries

We have audited the accompanying consolidated financial statements of Nickel Asia Corporation and
its subsidiaries, which comprise the consolidated statements of financial position as at
December 31, 2013 and 2012, and the consolidated statements of income, statements of
comprehensive income, statements of changes in equity and statements of cash flows for each of the
three years in the period ended December 31, 2013, and a summary of significant accounting policies
and other explanatory information.

Management’s Responsibility for the Consolidated Financial Statements

Management is responsible for the preparation and fair presentation of these consolidated financial
statements in accordance with Philippine Financial Reporting Standards, and for such internal control
as management determines is necessary to enable the preparation of consolidated financial statements
that are free from material misstatement, whether due to fraud or error.

Auditors’ Responsibility

Our responsibility is to express an opinion on these consolidated financial statements based on our
audits.  We conducted our audits in accordance with Philippine Standards on Auditing.  Those
standards require that we comply with ethical requirements and plan and perform the audit to obtain
reasonable assurance about whether the consolidated financial statements are free from material
misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures
in the consolidated financial statements.  The procedures selected depend on the auditor’s judgment,
including the assessment of the risks of material misstatement of the consolidated financial statements,
whether due to fraud or error.  In making those risk assessments, the auditor considers internal control
relevant to the entity’s preparation and fair presentation of the consolidated financial statements in
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of
expressing an opinion on the effectiveness of the entity’s internal control.  An audit also includes
evaluating the appropriateness of accounting policies used and the reasonableness of accounting
estimates made by management, as well as evaluating the overall presentation of the consolidated
financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis
for our audit opinion.

SyCip Gorres Velayo & Co.
6760 Ayala Avenue
1226 Makati City
Philippines

Tel: (632) 891 0307
Fax: (632) 819 0872
ey.com/ph

BOA/PRC Reg. No. 0001,
   December 28, 2012, valid until December 31, 2015
SEC Accreditation No. 0012-FR-3 (Group A),
   November 15, 2012, valid until November 16, 2015

A member firm of Ernst & Young Global Limited
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Opinion

In our opinion, the consolidated financial statements present fairly, in all material respects, the
financial position of Nickel Asia Corporation and its subsidiaries as at December 31, 2013 and 2012,
and their financial performance and cash flows for each of the three years in the period ended
December 31, 2013 in accordance with Philippine Financial Reporting Standards.

SYCIP GORRES VELAYO & CO.

Eleanore A. Layug
Partner
CPA Certificate No. 0100794
SEC Accreditation No. 1250-A (Group A),
 August 9, 2012, valid until August 8, 2015
Tax Identification No. 163-069-453
BIR Accreditation No. 08-001998-97-2012,
 January 11, 2012, valid until January 10, 2015
PTR No. 4225180, January 2, 2014, Makati City

March 24, 2014

A member firm of Ernst & Young Global Limited
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
CONSOLIDATED STATEMENTS OF FINANCIAL POSITION
As at December 31, 2013
(Amounts in Thousands)

December 31,
2013

December 31,
2012

(As restated,
Note 2)

January 1,
2012

(As restated,
Note 2)

ASSETS
Current Assets
Cash and cash equivalents (Note 4) P=10,234,336 P=9,263,451 P=10,350,592
Trade and other receivables (Note 5) 839,449 937,860 1,156,293
Inventories (Note 6) 2,044,469 2,004,188 2,008,003
Available-for-sale (AFS) financial assets (Note 7) 1,257,370 1,086,104 660,223
Prepayments and other current assets (Note 8) 225,412 157,944 94,284
Total Current Assets 14,601,036 13,449,547 14,269,395
Noncurrent Assets
AFS financial assets - net of current portion (Note 7) 1,181,568 1,041,934 907,597
Property and equipment (Note 9) 6,585,752 5,949,928 4,216,838
Investment properties (Note 10) 29,000 72,191 53,637
Investment in an associate (Note 11) 4,112,126 3,988,929 4,371,867
Long-term stockpile inventory - net of current portion

(Note 12) 981,463 1,266,010 1,357,675
Deferred income tax assets - net (Note 33) 344,443 364,897 501,851
Other noncurrent assets (Note 13) 1,078,140 1,045,781 724,038
Total Noncurrent Assets 14,312,492 13,729,670 12,133,503
TOTAL ASSETS P=28,913,528 P=27,179,217 P=26,402,898

LIABILITIES AND EQUITY
Current Liabilities
Trade and other payables (Note 14) P=928,113 P=864,015 P=1,238,101
Current portion of long-term debt (Note 15) 117,469 116,619 124,545
Income tax payable 263,381 295,095 275,169
Total Current Liabilities 1,308,963 1,275,729 1,637,815
Noncurrent Liabilities
Long-term debt - net of current portion (Note 15) 1,421,128 1,422,670 1,643,908
Deferred income tax liabilities - net (Note 33) 486,228 550,451 585,625
Provision for mine rehabilitation and decommissioning

(Note 16) 130,927 132,522 61,726
Deferred income - net of current portion 75,419 79,609 84,154
Pension liability (Note 32) 279,075 136,532 157,065
Total Noncurrent Liabilities 2,392,777 2,321,784 2,532,478
Equity Attributable to Equity Holders of the Parent
Capital stock (Note 17) 1,266,780 1,013,938 677,116
Additional paid-in capital 8,151,603 8,117,558 8,075,641
Other components of equity:
 Net valuation gains on AFS financial assets

 (Note 7) 99,506 65,199 20,889
 Cost of share-based payment plan (Note 18) 49,524 57,464 64,308
 Asset revaluation surplus 33,629 34,012 34,395
 Share in cumulative translation adjustment

 (Note 11) 140,201 (136,909) 118,251
Retained earnings:
 Appropriated (Note 17) 1,000,000 – –
 Unappropriated 9,748,905 9,725,164 8,883,432

20,490,148 18,876,426 17,874,032
Non-controlling Interests 4,721,640 4,705,278 4,358,573
Total Equity 25,211,788 23,581,704 22,232,605
TOTAL LIABILITIES AND EQUITY P=28,913,528 P=27,179,217 P=26,402,898

See accompanying Notes to Consolidated Financial Statements.
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
CONSOLIDATED STATEMENTS OF INCOME
(Amounts in Thousands, Except Earnings per Share)

Years Ended December 31

2013

2012
(As restated,

Note 2)

2011
(As restated,

Note 2)

REVENUES (Note 31)
Sale of ore P=10,475,497 P=11,143,293 P=12,230,278
Services and others 634,032 463,614 464,428

11,109,529 11,606,907 12,694,706

COSTS AND EXPENSES
Cost of sales (Note 20) 4,489,294 4,467,215 3,349,690
Cost of services (Note 21) 335,292 260,399 214,260
Shipping and loading costs (Note 22) 1,398,771 1,400,550 1,286,076
Excise taxes and royalties (Note 23) 648,608 707,937 736,262
Marketing (Notes 36e and 36i) 65,629 94,354 68,176
General and administrative (Note 24) 624,819 527,581 577,425

7,562,413 7,458,036 6,231,889

FINANCE INCOME (Note 27) 166,753 235,040 208,436

FINANCE EXPENSES (Note 28) (128,298) (114,536) (66,615)

EQUITY IN NET LOSSES OF AN
ASSOCIATE (Note 11) (184,703) (114,639) (196,185)

OTHER INCOME - Net (Note 29) 309,783 300,262 745,200

INCOME BEFORE INCOME TAX 3,710,651 4,454,998 7,153,653

PROVISION FOR (BENEFIT FROM)
INCOME TAX (Note 33)

Current 1,169,504 1,264,270 1,619,779
Deferred (45,289) 70,428 66,236

1,124,215 1,334,698 1,686,015

NET INCOME P=2,586,436 P=3,120,300 P=5,467,638

Net income attributable to:
Equity holders of the parent P=2,053,674 P=2,207,210 P=3,537,782
Non-controlling interests 532,762 913,090 1,929,856

P=2,586,436 P=3,120,300 P=5,467,638

Earnings per share (EPS; Note 19)
Basic P=0.82 P=0.88 P=1.41
Diluted P=0.81 P=0.88 P=1.40

See accompanying Notes to Consolidated Financial Statements.
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
CONSOLIDATED STATEMENTS OF COMPREHENSIVE INCOME
(Amounts in Thousands)

Years Ended December 31

2013

2012
(As restated,

Note 2)

2011
(As restated,

Note 2)
NET INCOME P=2,586,436 P=3,120,300 P=5,467,638
OTHER COMPREHENSIVE INCOME

(LOSS)
Other comprehensive income (loss) to be

reclassified to consolidated statements of
income in subsequent periods:
Share in translation adjustment of an
 associate (Note 11) 307,900 (268,299) (2,401)
Income tax effect (30,790) 13,139 241

277,110 (255,160) (2,160)
Net valuation gains (loss) on AFS financial
 assets (Note 7) 45,679 66,910 (23,756)
Income tax effect (Note 7) (15,636) (16,048) 7,371

30,043 50,862 (16,385)
Net other comprehensive income (loss) to be

reclassified to consolidated statements of
income in subsequent periods 307,153 (204,298) (18,545)

Other comprehensive income (loss) not to be
reclassified to consolidated statements of
income in subsequent periods:
Remeasurement gain (loss) on pension
 liability (Note 32) (149,686) 92,417 1,395
Income tax effect 44,906 (27,725) (418)

(104,780) 64,692 977
Asset revaluation surplus (547) (547) (547)
Income tax effect 164 164 164

(383) (383) (383)
Net other comprehensive income (loss) not to be

reclassified to consolidated statements of
income in subsequent periods (105,163) 64,309 594

TOTAL OTHER COMPREHENSIVE
INCOME (LOSS) - NET OF TAX 201,990 (139,989) (17,951)

TOTAL COMPREHENSIVE
INCOME - NET OF TAX P=2,788,426 P=2,980,311 P=5,449,687

Total comprehensive income attributable to:
Equity holders of the parent P=2,292,064 P=2,035,344 P=3,520,200
Non-controlling interests 496,362 944,967 1,929,487

P=2,788,426 P=2,980,311 P=5,449,687

See accompanying Notes to Consolidated Financial Statements.
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
CONSOLIDATED STATEMENTS OF CHANGES IN EQUITY
FOR THE YEARS ENDED DECEMBER 31, 2013, 2012 AND 2011
(Amounts in Thousands)

Equity Attributable to Equity Holders of the Parent
Net Valuation

Cost of Gains Share in
Share-based on AFS Cumulative

Capital Additional Payment Financial Translation Asset Retained Earnings
Stock Paid-in Plan Assets Adjustment Revaluation Appropriated Non-controlling

(Note 17) Capital (Note 18) (Note 7) (Note 11) Surplus Unappropriated (Note 17) Total Interests Total

Balances at December 31, 2012, as previously stated P=1,013,938 P=8,117,558 P=57,464 P=65,199 (P=136,909) P=34,012 P=9,737,447 P=– P=18,888,709 P=4,712,116 P=23,600,825

Effect of adoption of Revised Philippine Accounting
Standards (PAS) 19 (Note 2) – – – – – – (12,283) – (12,283) (6,838) (19,121)

Balances at December 31, 2012, as restated 1,013,938 8,117,558 57,464 65,199 (136,909) 34,012 9,725,164 – 18,876,426 4,705,278 23,581,704

Net income – – – – – – 2,053,674 – 2,053,674 532,762 2,586,436

Other comprehensive income (loss) – – – 34,307 277,110 (383) (72,644) – 238,390 (36,400) 201,990

Total comprehensive income (loss) – – – 34,307 277,110 (383) 1,981,030 – 2,292,064 496,362 2,788,426

Cost of share-based payment plan (Note 18) – – 10,369 – – – – – 10,369 – 10,369

Cash dividends - P=0.35 per common share (Note 17) – – – – – – (705,252) – (705,252) – (705,252)

7% Cash dividends - Preferred share – – – – – – (504) – (504) – (504)

Stock dividends (Note 17) 251,916 – – – – – (251,916) – – – –

Exercise of stock options (Note 18) 926 34,045 (18,309) – – – – – 16,662 – 16,662

Share of non-controlling interest in cash dividends of a
subsidiary – – – – – – – – – (480,000) (480,000)

Appropriation (Note 17) – – – – – – (1,000,000) 1,000,000 – – –

Asset revaluation surplus transferred to retained earnings – – – – – – 383 – 383 – 383

Balances at December 31, 2013 P=1,266,780 P=8,151,603 P=49,524 P=99,506 P=140,201 P=33,629 P=9,748,905 P=1,000,000 P=20,490,148 P=4,721,640 P=25,211,788
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Equity Attributable to Equity Holders of the Parent

Non-controlling
Interests Total

Capital
Stock

(Note 17)

Additional
Paid-in
Capital

Cost of
Share-based

Payment
Plan

(Note 18)

Net
Valuation

Gains
on AFS

Financial
Assets

(Note 7)

Share in
Cumulative
Translation
Adjustment

(Note 11)

Asset
Revaluation

Surplus
Retained
Earnings Total

Balances at December 31, 2011, as previously stated P=677,116 P=8,075,641 P=64,308 P=20,889 P=118,251 P=34,395 P=8,920,976 P=17,911,576 P=4,381,233 P=22,292,809

Effect of adoption of Revised PAS 19 (Note 2) – – – – – – (37,544) (37,544) (22,660) (60,204)

Balances at December 31, 2011, as restated 677,116 8,075,641 64,308 20,889 118,251 34,395 8,883,432 17,874,032 4,358,573 22,232,605

Net income – – – – – 2,207,210 2,207,210 913,090 3,120,300

Other comprehensive income (loss) – – – 44,310 (255,160) (383) 39,367 (171,866) 31,877 (139,989)

Total comprehensive income (loss) – – – 44,310 (255,160) (383) 2,246,577 2,035,344 944,967 2,980,311

Cost of share-based payment (Note 18) – – 2,759 – – – – 2,759 – 2,759

Cash dividends - P=0.80 per common share (Note 17) – – – – – – (1,073,452) (1,073,452) – (1,073,452)

7% Cash dividends - Preferred share – – – – – – (504) (504) – (504)

Stock dividends (Note 17) 335,579 – – – – – (335,579) – – –

Exercise of stock options (Note 18) 1,243 41,917 (9,603) – – – – 33,557 – 33,557

Share of non-controlling interest in cash dividends of a subsidiary – – – – – – – – (600,000) (600,000)

Restructuring of a subsidiary – – – – – 4,307 4,307 1,738 6,045

Asset revaluation surplus transferred to retained earnings – – – – – – 383 383 – 383

Balances at December 31, 2012 P=1,013,938 P=8,117,558 P=57,464 P=65,199 (P=136,909) P=34,012 P=9,725,164 P=18,876,426 P=4,705,278 P=23,581,704
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Equity Attributable to Equity Holders of the Parent

Non-controlling
Interests Total

Capital
Stock

Additional
Paid-in
Capital

Cost of
Share-based

Payment
Plan

Net
Valuation

Gains (Loss)
on AFS

Financial
Assets

Share in
Cumulative
Translation
Adjustment

Asset
Revaluation

Surplus
Retained
Earnings Total

Balances at December 31, 2010, as previously stated P=677,116 P=8,075,641 P=1,101 P=37,589 P=120,411 P=34,778 P=6,055,043 P=15,001,679 P=3,141,889 P=18,143,568

Effect of adoption of Revised PAS 19 (Note 2) – – – – – – (40,513) (40,513) (22,749) (63,262)

Balances at December 31, 2010, as restated 677,116 8,075,641 1,101 37,589 120,411 34,778 6,014,530 14,961,166 3,119,140 18,080,306

Net income – – – – – – 3,537,782 3,537,782 1,929,856 5,467,638

Other comprehensive income (loss) – – – (16,700) (2,160) (383) 1,661 (17,582) (369) (17,951)

Total comprehensive income (loss) – – – (16,700) (2,160) (383) 3,539,443 3,520,200 1,929,487 5,449,687

Cost of share-based payment – – 63,207 – – – – 63,207 – 63,207

Cash dividends - P=0.50 per common share (Note 17) – – – – – – (669,916) (669,916) – (669,916)

7% Cash dividends - Preferred share – – – – – – (1,008) (1,008) – (1,008)

Share of non-controlling interest in cash dividends of a subsidiary – – – – – – – – (757,500) (757,500)

Share of non-controlling interest in a subsidiary – – – – – – – – 67,446 67,446

Asset revaluation surplus transferred to retained earnings – – – – – – 383 383 – 383

Balances at December 31, 2011 P=677,116 P=8,075,641 P=64,308 P=20,889 P=118,251 P=34,395 P=8,883,432 P=17,874,032 P=4,358,573 P=22,232,605

See accompanying Notes to Consolidated Financial Statements.
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
CONSOLIDATED STATEMENTS OF CASH FLOWS
(Amounts in Thousands)

Years Ended December 31

2013

2012
(As restated,

Note 2)

2011
(As restated,

Note 2)

CASH FLOWS FROM OPERATING ACTIVITIES
Income before income tax P=3,710,651 P=4,454,998 P=7,153,653
Adjustments for:

Depreciation, amortization and
depletion (Note 26) 1,262,651 981,883 733,821

Equity in net losses of an associate (Note 11) 184,703 114,639 196,185
Interest income (Note 27) (156,288) (226,414) (208,436)
Dividend income (Notes 7 and 29) (62,654) (192,720) (436,369)
Movements in pension liability 49,841 34,451 35,651
Unrealized foreign exchange losses

(gains) - net (Note 29) 41,647 (40,294) (23,773)
Interest expense (Notes 21 and 28) 38,313 63,989 45,108
Cost of share-based payment plan (Note 18) 10,369 2,759 63,207
Accretion interest on provision for mine

rehabilitation and decommissioning
(Notes 16 and 28) 8,554 13,539 10,355

Loss (gain) on :
Sale of investment properties (Note 29) (145,095) – –
Sales of property and equipment (Note 29) (82,005) 1,369 2,896
Valuation on AFS financial assets transferred

from equity to statement of income - net
(Notes 7, 27 and 28) (7,308) (6,490) 18,316

Write-up of long-term stockpile
inventory (Note 29) – – (573,090)

Casualty losses (Note 29) 2,785 – 239,459
Operating income before working capital changes 4,856,164 5,201,709 7,256,983
Decrease (increase) in:

Trade and other receivables 88,383 219,027 (46,994)
Inventories 244,266 95,480 (450,008)
Other current assets (66,947) (63,655) (41,461)

Increase (decrease) in trade and other payables 73,959 (298,964) 276,229
Net cash generated from operations 5,195,825 5,153,597 6,994,749
Income taxes paid (1,201,218) (1,244,344) (1,666,737)
Interest received 166,316 225,818 208,436
Interest paid (40,001) (56,107) (42,721)
Net cash flows from operating activities 4,120,922 4,078,964 5,493,727

CASH FLOWS FROM INVESTING ACTIVITIES
Acquisitions of:

Property and equipment and investment
properties (Notes 9 and 10) (1,931,125) (2,719,033) (1,293,765)

AFS financial assets (Note 7) (374,074) (574,747) (889,929)
Proceeds from:

Sale of investment properties 185,576 – –
Sale of AFS financial assets 119,172 77,753 674,387

(Forward)
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Years Ended December 31

2013

2012
(As restated,

Note 2)

2011
(As restated,

Note 2)

Proceeds from:
Sale of property and equipment P=110,711 P=5,115 P=401

Dividends received 62,654 192,720 436,369
Decrease (increase) in other noncurrent assets (85,997) (280,460) 253,331
Net cash flows used in investing activities (1,913,083) (3,298,652) (819,206)

CASH FLOWS FROM FINANCING
ACTIVITIES

Proceeds from:
Exercise of stock options 16,662 33,557 –
Availment of long-term debt – – 308,142
Investment of non-controlling interest in a

subsidiary – – 67,446
Increase (decrease) in deferred income (12,867) 4,132 355
Payments of:

Cash dividends (Notes 17 and 30) (1,185,252) (1,673,452) (1,428,424)
Long-term debt (118,473) (123,371) (85,598)
Rehabilitation cost (Note 16) (10,149) – –

Net cash flows used in financing activities (1,310,079) (1,759,134) (1,138,079)

NET INCREASE (DECREASE) IN CASH
AND CASH EQUIVALENTS 897,760 (978,822) 3,536,442

CASH AND CASH EQUIVALENTS AT
BEGINNING OF YEAR 9,263,451 10,350,592 6,805,968

EFFECT OF EXCHANGE RATE CHANGES
IN CASH AND CASH EQUIVALENTS 73,125 (108,319) 8,182

CASH AND CASH EQUIVALENTS AT END
OF YEAR (Note 4) P=10,234,336 P=9,263,451 P=10,350,592

See accompanying Notes to Consolidated Financial Statements.
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Number of Shares, Per Share Data and as Indicated)

1. Corporate Information

Nickel Asia Corporation (NAC, Parent Company) was registered with the Philippine Securities
and Exchange Commission (SEC) on July 24, 2008.  The Parent Company is primarily engaged in
investing in and holding of assets of every kind and description and wherever situated, as and to
the extent permitted by law.  It is also registered, within the limits prescribed by law, to engage in
the business of mining of all kinds of ore, metals and minerals.

On November 22, 2010, the Company was listed on the Philippine Stock Exchange (PSE) with an
initial public offering (IPO) of 304,500,000 common shares (consisting of 132,991,182 shares
held in treasury and new common shares of 171,508,818 with an offer price of P=15.00 per share,
which is equivalent to P=8.00 per share after the stock dividends (see Note 17).

Parent Company Ownership Map

The Subsidiaries
HMC
HMC was registered with the SEC on October 9, 1979, is a one hundred percent (100%) owned
subsidiary of the Company and is primarily engaged in the exploration, mining and exporting of
nickel ore located in Hinatuan and Nonoc Islands, Surigao del Norte and Manicani Island, Eastern
Samar.  The registered office address of HMC is at 29th floor NAC Tower 32nd Street, Bonifacio
Global City, Taguig.

CMC
CMC was registered with the SEC on July 25, 1997, is a one hundred percent (100%) owned
subsidiary of the Company and is primarily engaged in the exploration, mining and exporting of
nickel ore located in Barangay Valencia, Municipality of Cagdianao, Province of Dinagat Island.
The registered office address of CMC is at 29th floor NAC Tower 32nd Street, Bonifacio Global
City, Taguig.

TMC
TMC was registered with the SEC on March 4, 1987, is a sixty-five percent (65%) owned
subsidiary of the Company and is primarily engaged in the exploration, mining and exporting of
nickel ore located in Claver, Surigao del Norte.  TMC also provides non-mining services such as
handling, hauling and transportation of materials required in the processing operations of THNC.
The registered office address of TMC is at 29th floor NAC Tower 32nd Street, Bonifacio Global
City, Taguig.

33.33%
33.33%

NAC
(Parent Company)

Hinatuan Mining
Corporation

(HMC)
(100%)

Cagdianao Mining
Corporation

(CMC)
(100%)

Taganito Mining
Corporation

(TMC)
(65%)

Rio Tuba Nickel
Mining Corporation

(RTN)
(60%)

Samar Nickel
Mining Resources
Corp. (SNMRC)

(100%)

Cordillera
Exploration Co., Inc.

(CExCI)
(71.25%)

La Costa Shipping and
Lighterage

Corporation (LCSLC)
(100%)

Falck Exp Inc.
(FEI)

33.33%
Coral Bay Nickel

Corporation (CBNC)
(10%)

Taganito HPAL
Nickel Corporation

(THNC)
(22.5%)
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RTN
RTN was registered with the SEC on July 15, 1965, is a sixty percent (60%) owned subsidiary of
the Company and is primarily engaged in the exploration, mining and exporting of nickel ore
located in Barangay Rio Tuba, Municipality of Bataraza, Palawan and providing non-mining
services.  The registered office address of RTN is at 29th floor NAC Tower 32nd Street, Bonifacio
Global City, Taguig.

FEI
FEI was registered with the SEC on November 22, 2005, is an eighty-eight percent (88%) owned
subsidiary of the Company through HMC, CMC and TMC, and is primarily engaged in the
business of exploring, prospecting and operating mines and quarries of all kinds of ores and
minerals, metallic and non-metallic.  FEI is dormant until the Company decides to resume its
operations.  The registered office address of FEI is at 29th floor NAC Tower 32nd Street,
Bonifacio Global City, Taguig.

LCSLC
LCSLC was registered with the SEC on October 23, 1992, is a one hundred percent (100%)
owned subsidiary of the Company through HMC, and is primarily engaged in the chartering out of
Landing Craft Transport (LCT) and providing complete marine services.  The registered office
address of the Company is at 29th floor NAC Tower 32nd Street, Bonifacio Global City, Taguig.
LCSLC was acquired by HMC in April 2010.

SNMRC
SNMRC was registered with the SEC on March 11, 2010, is a one hundred percent (100%) owned
subsidiary of the Company and is primarily engaged in the exploration, mining and exporting of
mineral ores.  SNMRC has not yet started commercial operations.  The registered office address of
SNMRC is at 29th floor NAC Tower 32nd Street, Bonifacio Global City, Taguig.

CExCI
CExCI was registered with the SEC on October 19, 1994, is a seventy-one percent (71%) owned
subsidiary of the Company and is primarily engaged in the business of large-scale exploration,
development and utilization of mineral resources.  CExCI has a number of mining properties at
various stages of exploration.  It is currently not engaged in any development or commercial
production activities.  The registered office address of CExCI is at 29th floor NAC Tower 32nd
Street, Bonifacio Global City, Taguig.

Executive Order (EO) 79
On July 12, 2012, EO 79 was released to lay out the framework for the implementation of mining
reforms in the Philippines.  The policy highlights several issues that includes area of coverage of
mining, small-scale mining, creation of a council, transparency and accountability and reconciling
the roles of the national government and local government units.  Management believes that
EO 79 has no major impact on its current operations since the operating subsidiaries and mines are
covered by existing Mineral Production Sharing Agreements (MPSA) with the government.
Section 1 of EO 79, provides that mining contracts approved before the effectivity of the EO shall
continue to be valid, binding, and enforceable so long as they strictly comply with existing laws,
rules and regulations and the terms and conditions of their grant.  The EO could, however, delay or
adversely affect the conversion of the Group’s mineral properties covered by Exploration Permits
or Exploration Permit Application or Application for Production Sharing Agreements given the
provision of the EO on the moratorium on the granting of new mineral agreements by the
government until a legislation rationalizing existing revenue sharing schemes and mechanisms
shall have taken effect.
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On March 24, 2014, the Board of Directors (BOD) of the Parent Company approved the
amendment of its Articles of Incorporation to reflect the change in its principal office address from
6th floor NAC Centre, 143 Dela Rosa Street, Legaspi Village, Makati City to NAC Tower 32nd
Street, Bonifacio Global City, Taguig, subject to the approval of the Parent Company’s
stockholders in June 2014 (see Note 37).

The consolidated financial statements as at December 31, 2013 and 2012 and for each of the three
years in the period ended December 31, 2013 were authorized for issuance by the Parent
Company’s BOD on March 24, 2014.

2. Basis of Preparation and Consolidation, Statement of Compliance and Summary of
Significant Accounting Policies

Basis of Preparation
The consolidated financial statements have been prepared on a historical cost basis, except for
AFS financial assets which are measured at fair value.  The consolidated financial statements and
these notes are presented in Philippine peso, the Parent Company’s and its subsidiaries’ functional
currency.  All amounts are rounded to the nearest thousand (P=000), except when otherwise
indicated.

The consolidated financial statements provide comparative information in respect of the previous
period.  In addition, the Group presents an additional consolidated statement of financial position
at the beginning of the earliest period presented when there is a retrospective application of an
accounting policy, a retrospective restatement, or a reclassification of items in the consolidated
financial statements.  An additional consolidated statement of financial position as at
January 1, 2012 is presented in these consolidated financial statements due to retrospective
application of certain accounting policy as discussed below in changes in accounting policy and
disclosures.

The specific accounting policies followed by the Group are disclosed in the following section.

Statement of Compliance
The consolidated financial statements of the Group have been prepared in compliance with
Philippine Financial Reporting Standards (PFRS).

Basis of Consolidation from January 1, 2010
The consolidated financial statements include the Parent Company and the following subsidiaries
(collectively referred to as the Group) and associate:

Principal Place
of Business

Principal
Activities

Effective Ownership
2013 2012

Subsidiaries
HMC Philippines Mining 100.00% 100.00%
CMC Philippines Mining 100.00% 100.00%
SNMRC Philippines Mining 100.00% 100.00%
LCSLC* Philippines Services 100.00% 100.00%
FEI* Philippines Mining 88.00% 88.00%

(Forward)
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Principal Place
of Business

Principal
Activities

Effective Ownership
2013 2012

CExCI Philippines Mining 71.25% 71.25%

TMC Philippines
Mining and

Services 65.00% 65.00%

RTN Philippines
Mining and

Services 60.00% 60.00%

Associate
THNC Philippines Manufacturing 22.50% 22.50%

*Direct and indirect ownership

The consolidated financial statements comprise the financial statements of the Group as at
December 31 of each year.  The financial statements of the subsidiaries are prepared for the same
reporting year as the parent company using uniform accounting policies.

Subsidiaries
Subsidiaries are entities over which the Parent Company has control.

Control is achieved when the Parent Company is exposed, or has rights, to variable returns from
its involvement with the investee and has the ability to affect those returns through its power over
the investee.

Specifically, the Parent Company controls an investee if and only if the Parent Company has:
· Power over the investee (i.e. existing rights that give it the current ability to direct the relevant

activities of the investee) ;
· Exposure, or rights, to variable returns from its involvement with the investee; and
· The ability to use its power over the investee to affect its returns.

When the Parent Company has less than a majority of the voting or similar rights of an investee,
the Parent Company considers all relevant facts and circumstances in assessing whether it has
power over an investee, including:
· The contractual arrangement with the other vote holders of the investee;
· Rights arising from other contractual arrangements; and
· The Parent Company’s voting rights and potential voting rights.

The Parent Company re-assesses whether or not it controls an investee if facts and circumstances
indicate that there are changes to one or more of the three elements of control.  Consolidation of a
subsidiary begins when the Parent Company obtains control over the subsidiary and ceases when
the Parent Company loses control of the subsidiary.  Assets, liabilities, income and expenses of a
subsidiary acquired or disposed of during the year are included in the consolidated statement of
income from the date the Parent Company gains control until the date the Parent Company ceases
to control the subsidiary.

Consolidated statement of income and each component of consolidated statement of
comprehensive income are attributed to the equity holders of the Parent Company and to the
non-controlling interests (NCI), even if this results in the NCI having a deficit balance.  When
necessary, adjustments are made to the separate financial statements of the subsidiaries to bring
their accounting policies in line with the Group’s accounting policies.
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NCI
NCI represents interest in a subsidiary that is not owned, directly or indirectly, by the Parent
Company.

NCI represents the portion of profit or loss and the net assets not held by the Group. Transactions
with non-controlling interest are accounted for using the entity concept method, whereby the
difference between the consideration and the book value of the share of the net assets acquired is
recognized as an equity transaction.

A change in the ownership interest of a subsidiary, without a loss of control, is accounted for as an
equity transaction. If the Parent Company loses control over a subsidiary, it:
· Derecognizes the assets (including goodwill) and liabilities of the subsidiary;
· Derecognizes the carrying amount of any non-controlling interests;
· Derecognizes the cumulative translation differences recorded in equity;
· Recognizes the fair value of the consideration received;
· Recognizes the fair value of any investment retained;
· Recognizes any surplus or deficit in the consolidated statement of income; and
· Reclassifies the Parent Company’s share of components previously recognized in the

consolidated statement of comprehensive income to consolidated statement of income or
retained earnings, as appropriate, as would be required if the Parent Company had directly
disposed of the related assets or liabilities.

All intra-group balances, transactions, income and expenses and profits and losses resulting from
intra-group transactions are eliminated in full.

Basis of Consolidation Prior to January 1, 2010
The above mentioned requirements were applied on a prospective basis.  The following
differences, however, are carried forward in certain instances from the previous basis of
consolidation:
· Non-controlling interests represented the portion of profit or loss and net assets in the

Subsidiaries not held by the Group and are presented separately in the consolidated statement
of income, consolidated statement of comprehensive income, consolidated statement of
changes in equity and consolidated statement of financial position separately from the parent’s
equity.

· Acquisition of non-controlling interest is accounted for using the entity concept method,
whereby the difference between the consideration and the book value of the share of the net
assets acquired is recognized as an equity transaction.

· Losses incurred by the Group were attributed to the non-controlling interest until the balance
was reduced to nil.  Any further excess losses were attributable to the parent, unless the non-
controlling interest had a binding obligation to cover these.

· Upon loss of control, the Group accounted for the investment retained at its proportionate
share of net asset value at the date control was lost.

Changes in Accounting Policies and Disclosures
The accounting policies adopted are consistent with those of the previous financial year except for
the following amended PFRS, PAS, and Philippine Interpretations which were adopted as at
January 1, 2013.
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· PFRS 7, Financial Instruments: Disclosures - Offsetting Financial Assets and Financial
Liabilities (Amendments)
These amendments require an entity to disclose information about rights of set-off and related
arrangements (such as collateral agreements).  The new disclosures are required for all
recognized financial instruments that are set off in accordance with PAS 32, Financial
Instrument: Presentation.  These disclosures also apply to recognized financial instruments
that are subject to an enforceable master netting arrangement or “similar agreement”,
irrespective of whether they are set-off in accordance with PAS 32.  The amendments require
entities to disclose, in a tabular format, unless another format is more appropriate, the
following minimum quantitative information.  This is presented separately for financial assets
and financial liabilities recognized at the end of the reporting period:
a) The gross amounts of those recognized financial assets and recognized financial liabilities;
b) The amounts that are set off in accordance with the criteria in PAS 32 when determining

the net amounts presented in the consolidated statement of financial position;
c) The net amounts presented in the consolidated statement of financial position;
d) The amounts subject to an enforceable master netting arrangement or similar agreement

that are not otherwise included in (b) above, including:
i. Amounts related to recognized financial instruments that do not meet some or all

of the offsetting criteria in PAS 32; and
ii. Amounts related to financial collateral (including cash collateral); and

e) The net amount after deducting the amounts in (d) from the amounts in (c) above.

The amendments affect disclosures only and have no impact on the Group’s financial position
or performance.

· PFRS 10, Consolidated Financial Statements
The Group adopted PFRS 10 in the current year.  PFRS 10 replaced the portion of PAS 27,
Consolidated and Separate Financial Statements, that addressed the accounting for
consolidated financial statements.  It also included the issues raised in Standing Interpretations
Committee (SIC) 12, Consolidation - Special Purpose Entities.  PFRS 10 established a single
control model that applied to all entities including special purpose entities.  The changes
introduced by PFRS 10 require management to exercise significant judgment to determine
which entities are controlled, and therefore, are required to be consolidated by a parent,
compared with the requirements that were in PAS 27.  The adoption of this standard did not
have a significant impact on the Group’s statement of financial position and performance and
that the Parent Company retained the control of the companies under the Group.

· PFRS 11, Joint Arrangements
PFRS 11 replaced PAS 31, Interests in Joint Ventures, and SIC 13, Jointly Controlled
Entities - Non-Monetary Contributions by Venturers.  PFRS 11 removed the option to account
for jointly controlled entities using proportionate consolidation.  Instead, jointly controlled
entities that meet the definition of a joint venture must be accounted for using the equity
method.  The Group has assessed that the application of PFRS 11 has no impact on the
Group’s financial position or performance.
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· PFRS 12, Disclosure of Interests in Other Entities
PFRS 12 sets out the requirements for disclosures relating to an entity’s interests in
subsidiaries, joint arrangements, associates and structured entities.  The requirements in
PFRS 12 are more comprehensive than the previously existing disclosure requirements for
subsidiaries (for example, where a subsidiary is controlled with less than a majority of voting
rights).  While the Group has subsidiaries with material noncontrolling interests, there are no
unconsolidated structured entities.  PFRS 12 disclosures are provided in Note 30.

· PFRS 13, Fair Value Measurement
PFRS 13 establishes a single source of guidance under PFRSs for all fair value measurements.
PFRS 13 does not change when an entity is required to use fair value, but rather provides
guidance on how to measure fair value under PFRS.  PFRS 13 defines fair value as an exit
price.  PFRS 13 also requires additional disclosures.

As a result of the guidance in PFRS 13, the Group re-assessed its policies for measuring fair
values, in particular, its valuation inputs such as non-performance risk for fair value
measurement of liabilities.  The Group has assessed that the application of PFRS 13 has not
materially impacted the fair value measurements of the Group.  Additional disclosures, where
required, are provided in the individual notes relating to the assets and liabilities whose fair
values were determined.

· PAS 1, Presentation of Financial Statements - Presentation of Items of Other Comprehensive
Income or OCI (Amendments)
The amendments to PAS 1 introduced a grouping of items presented in OCI.  Items that will
be reclassified (or “recycled”) to the consolidated statement of income at a future point in time
(for example, upon derecognition or settlement) will be presented separately from items that
will never be recycled.  The amendments were applied retrospectively and resulted to the
modification of the presentation of items of OCI on the consolidated statements of
comprehensive income.

· PAS 19, Employee Benefits (Revised)
The revised standard includes a number of amendments that range from fundamental changes
such as removing the corridor mechanism and the concept of expected returns on plan assets
to simple classifications and rewordings.  The revised standard also requires new disclosures
such as, among others:
a) a sensitivity analysis for each significant actuarial assumption;
b) information on asset-liability matching strategies;
c) duration of the defined benefit obligation; and
d) disaggregation of plan assets by nature and risk.

For defined benefit plans, the Revised PAS 19 requires all actuarial gains and losses to be
recognized in OCI and unvested past service costs previously recognized over the average
vesting period to be recognized immediately in the consolidated statement of income when
incurred.

Prior to adoption of the Revised PAS 19, the Group recognized actuarial gains and losses as
income or expense when the net cumulative unrecognized gains and losses for each individual
plan at the end of the previous period exceeded 10% of the higher of the defined benefit
obligation and the fair value of the plan assets and recognized unvested past service costs as
an expense on a straight-line basis over the average vesting period until the benefits become
vested.
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Upon adoption of the revised PAS 19, the Group changed its accounting policy to recognize
all actuarial gains and losses in OCI and all past service costs in the consolidated statement of
income in the period they occur.

The Revised PAS 19 replaced the interest cost and expected return on plan assets with the
concept of net interest on defined benefit liability or asset which is calculated by multiplying
the net balance sheet defined benefit liability or asset by the discount rate used to measure the
employee benefit obligation, each as at the beginning of the annual period.

The Revised PAS 19 also amended the definition of short-term employee benefits and requires
employee benefits to be classified as short-term based on expected timing of settlement rather
than the employee’s entitlement to the benefits.

In addition, the Revised PAS 19 modifies the timing of recognition for termination benefits.
The modification requires the termination benefits to be recognized at the earlier of when the
offer cannot be withdrawn or when the related restructuring costs are recognized.

Changes to definition of short-term employee benefits and timing of recognition for
termination benefits do not have any impact to the Group’s financial position and financial
performance.

The changes in accounting policies have been applied retrospectively.  The effects of adoption
on the consolidated financial statements are as follows:

As at December 31, 2013
Under previous

PAS 19
Increase

(decrease)
Under revised

PAS 19
Consolidated statements of financial

position:
Pension liability P=135,028 P=144,047 P=279,075
Deferred income tax assets 301,229 43,214 344,443
Retained earnings attributable to:

Equity holders of the parent 9,811,708 (62,803) 9,748,905
Non-controlling interests 4,759,670 (38,030) 4,721,640

As at December 31, 2012, as restated
As previously

 reported
Increase

(decrease) As restated
Consolidated statements of financial

position:
Pension asset under “Other
 noncurrent assets” P=38,566 P=18,420 P=56,986
Deferred income tax assets 351,177 13,720 364,897
Pension liability 90,797 45,735 136,532
Deferred income tax liabilities 544,925 5,526 550,451
Retained earnings attributable to:

Equity holders of the parent 9,737,447 (12,283) 9,725,164
Non-controlling interests 4,712,116 (6,838) 4,705,278
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As at January 1, 2012
As previously

 reported
Increase

(decrease) As restated
Consolidated statements of financial

position:
Pension asset under “Other
 noncurrent assets”
 (Pension liability) P=3,873 (P=33,582) (P=29,709)
Deferred income tax assets 486,124 15,727 501,851
Pension liability 74,932 52,424 127,356
Deferred income tax liabilities 595,700 (10,075) 585,625
Retained earnings attributable to:

Equity holders of the parent 8,920,976 (37,544) 8,883,432
Non-controlling interests 4,381,233 (22,660) 4,358,573

For the year
ended

December 31,
2013

For the year
ended

December 31,
2012

For the year
ended

 December 31,
2011

Consolidated statements of income:
Increase (decrease)
Net pension costs (P=3,619) P=33,727 (P=2,973)
Provision for income tax 1,086 (10,118) 892
Net income attributable to:

Equity holders of the parent 1,588 (14,106) 1,308
Non-controlling interests 945 (9,503) 773

Consolidated statements of
comprehensive income:
Increase (decrease)
Remeasurements of pension
 liability (130,855) 92,417 1,395
Income tax effects 39,256 (27,725) (418)

Total comprehensive income (loss) attributable to:
Equity holders of the parent (57,875) 25,261 2,969
Non-controlling interests (31,191) 15,822 89

The net effect of all transitions adjustments are closed to retained earnings on the transition
date.  The Revised PAS 19 has been applied retrospectively from January 1, 2012, in
accordance with its transitional provisions.  Consequently, the Group has restated its reported
results throughout the comparative periods presented and reported the cumulative effect as at
January 1, 2012 as adjustment to opening balances.

The application of Revised PAS 19 did not have a material effect on the consolidated
statements of cash flows.  The effect on the earnings per share and disclosures on segment
information for the years ended December 31, 2013, 2012 and 2011 is not material.
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Change of Presentation
Upon adoption of the Revised PAS 19, the presentation of the consolidated statement of
income was updated to reflect these changes.  Net interest is now shown under the finance
income/expense line item (previously under personnel expenses).  This presentation better
reflects the nature of net interest since it corresponds to the compounding effect of the long-
term net defined benefits pension liability (net defined benefits pension asset).  In the past, the
expected return on plan assets reflected the individual performance of the plan assets, which
were regarded as part of the operating activities.

· PAS 27, Separate Financial Statements (as revised in 2011)
As a consequence of the issuance of the new PFRS 10, Consolidated Financial Statements,
and PFRS 12, Disclosure of Interests in Other Entities, what remains of PAS 27 is limited to
accounting for subsidiaries, jointly controlled entities, and associates in the separate financial
statements.  The adoption of the amended PAS 27 did not have a significant impact on the
separate financial statements of the entities in the Group.

· PAS 28, Investments in Associates and Joint Ventures (as revised in 2011)
As a consequence of the issuance of the new PFRS 11, Joint Arrangements, and PFRS 12,
Disclosure of Interests in Other Entities, PAS 28 has been renamed PAS 28, Investments in
Associates and Joint Ventures, and describes the application of the equity method to
investments in joint ventures in addition to associates.  The amendments affect disclosures
only and have no material impact on the Group’s financial position or performance.

· Philippine Interpretation International Financial Reporting Interpretations Committee
(IFRIC) 20, Stripping Costs in the Production Phase of a Surface Mine
This interpretation applies to waste removal costs (“stripping costs”) that are incurred in
surface mining activity during the production phase of the mine (“production stripping costs”).
If the benefit from the stripping activity will be realized in the current period, an entity is
required to account for the stripping activity costs as part of the cost of inventory.  When the
benefit is the improved access to ore, the entity should recognize these costs as a non-current
asset, only if certain criteria are met (“stripping activity asset”).  The stripping activity asset is
accounted for as an addition to, or as an enhancement of, an existing asset.  After initial
recognition, the stripping activity asset is carried at its cost or revalued amount less
depreciation or amortization and less impairment losses, in the same way as the existing asset
of which it is a part.

Annual Improvements to PFRSs (2009-2011 cycle)
The annual improvements to PFRSs (2009-2011 cycle) contain non-urgent but necessary
amendments to PFRSs.  The Group adopted these amendments for the current year.

· PFRS 1, First-time Adoption of PFRS - Borrowing Costs
The amendment clarifies that, upon adoption of PFRS, an entity that capitalized borrowing
costs in accordance with its previous generally accepted accounting principles, may carry
forward, without any adjustment, the amount previously capitalized in its opening statement of
financial position at the date of transition.  Subsequent to the adoption of PFRS, borrowing
costs are recognized in accordance with PAS 23, Borrowing Costs.  The amendment does not
apply to the Group as it is not a first-time adopter of PFRS.
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· PAS 1, Presentation of Financial Statements - Clarification of the Requirements for
Comparative Information
These amendments clarify the requirements for comparative information that are disclosed
voluntarily and those that are mandatory due to retrospective application of an accounting
policy, or retrospective restatement or reclassification of items in the financial statements.  An
entity must include comparative information in the related notes to the financial statements
when it voluntarily provides comparative information beyond the minimum required
comparative period.  The additional comparative period does not need to contain a complete
set of financial statements.  On the other hand, supporting notes for the third balance sheet
(mandatory when there is a retrospective application of an accounting policy, or retrospective
restatement or reclassification of items in the financial statements) are not required. As a
result, the Group has not included complete comparative information in respect of the opening
consolidated statement of financial position as at January 1, 2012.  The amendments affect
disclosures only and have no impact on the Group’s financial position or performance.

· PAS 16, Property, Plant and Equipment - Classification of Servicing Equipment
The amendment clarifies that spare parts, stand-by equipment and servicing equipment should
be recognized as property, plant and equipment when they meet the definition of property,
plant and equipment and should be recognized as inventory if otherwise.  The amendment has
no significant impact on the Group’s financial position or performance.

· PAS 32, Financial Instruments: Presentation - Tax Effect of Distribution to Holders of Equity
Instruments
The amendment clarifies that income taxes relating to distributions to equity holders and to
transaction costs of an equity transaction are accounted for in accordance with PAS 12,
Income Taxes.  The amendment does not have any significant impact on the Group’s financial
position or performance.

· PAS 34, Interim Financial Reporting - Interim Financial Reporting and Segment Information
for Total Assets and Liabilities
The amendment clarifies that the total assets and liabilities for a particular reportable segment
need to be disclosed only when the amounts are regularly provided to the chief operating
decision maker and there has been a material change from the amount disclosed in the entity’s
previous annual financial statements for that reportable segment.  The amendment affects
disclosures only and has no impact on the Group’s financial position or performance.

New Accounting Standards, Interpretations and Amendments Effective Subsequent to
December 31, 2013
The Group will adopt the following standards and interpretations enumerated below when these
become effective.  Except as otherwise indicated, the Group does not expect the adoption of these
new and amended standards and interpretations to have a significant impact on its consolidated
financial statements.

· PAS 36, Impairment of Assets - Recoverable Amount Disclosures for Non-Financial Assets
(Amendments)
These amendments remove the unintended consequences of PFRS 13 on the disclosures
required under PAS 36.  In addition, these amendments require disclosure of the recoverable
amounts for the assets or cash-generating units (CGUs) for which impairment loss has been
recognized or reversed during the period.  These amendments are effective retrospectively for
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annual periods beginning on or after January 1, 2014 with earlier application permitted,
provided PFRS 13 is also applied.  The amendments affect disclosures only and have no
impact on the Group’s financial position or performance.

· Investment Entities (Amendments to PFRS 10, PFRS 12 and PAS 27)
These amendments are effective for annual periods beginning on or after January 1, 2014.
They provide an exception to the consolidation requirement for entities that meet the
definition of an investment entity under PFRS 10.  The exception to consolidation requires
investment entities to account for subsidiaries at fair value through profit or loss (FVPL).  It is
not expected that this amendment would be relevant to the Group since none of the entities in
the Group would qualify to be an investment entity under PFRS 10.

· Philippine Interpretation IFRIC 21, Levies
IFRIC 21 clarifies that an entity recognizes a liability for a levy when the activity that triggers
payment, as identified by the relevant legislation, occurs.  For a levy that is triggered upon
reaching a minimum threshold, the interpretation clarifies that no liability should be
anticipated before the specified minimum threshold is reached.  IFRIC 21 is effective for
annual periods beginning on or after January 1, 2014.  The Group does not expect that
IFRIC 21 will have material financial impact in future consolidated financial statements.

· PAS 39, Financial Instruments: Recognition and Measurement - Novation of Derivatives and
Continuation of Hedge Accounting (Amendments)
These amendments provide relief from discontinuing hedge accounting when novation of a
derivative designated as a hedging instrument meets certain criteria.  These amendments are
effective for annual periods beginning on or after January 1, 2014.  The Group has no
derivatives during the current period which will be considered for future novations.

· PAS 19, Employee Benefits - Defined Benefit Plans: Employee Contributions (Amendments)
 The amendments apply to contributions from employees or third parties to defined benefit

plans.  Contributions that are set out in the formal terms of the plan shall be accounted for as
reductions to current service costs if they are linked to service or as part of the
remeasurements of the net defined benefit asset or liability if they are not linked to service.
Contributions that are discretionary shall be accounted for as reductions of current service cost
upon payment of these contributions to the plans.  The amendments to PAS 19 are to be
retrospectively applied for annual periods beginning on or after July 1, 2014.

· PAS 32, Financial Instruments: Presentation - Offsetting Financial Assets and Financial
Liabilities (Amendments)
The amendments clarify the meaning of “currently has a legally enforceable right to set-off”
and also clarify the application of the PAS 32 offsetting criteria to settlement systems (such as
central clearing house systems) which apply gross settlement mechanisms that are not
simultaneous.  The amendments affect presentation only and have no impact on the Group’s
financial position or performance.  The amendments to PAS 32 are to be retrospectively
applied for annual periods beginning on or after January 1, 2014.
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Annual Improvements to PFRSs (2010-2012 cycle)
The annual improvements to PFRSs (2010-2012 cycle) contain non-urgent but necessary
amendments to the following standards:

· PFRS 2, Share-based Payment - Definition of Vesting Condition
 The amendment revised the definitions of vesting condition and market condition and added

the definitions of performance condition and service condition to clarify various issues.  This
amendment shall be prospectively applied to share-based payment transactions for which the
grant date is on or after July 1, 2014.  The Group shall consider this amendment for future
impact on the Group’s financial position or performance.

· PFRS 3, Business Combinations - Accounting for Contingent Consideration in a Business
Combination

 The amendment clarifies that a contingent consideration that meets the definition of a financial
instrument should be classified as a financial liability or as equity in accordance with PAS 32.
Contingent consideration that is not classified as equity is subsequently measured at FVPL
whether or not it falls within the scope of PFRS 9 (or PAS 39, if PFRS 9 is not yet adopted).

The amendment shall be prospectively applied to business combinations for which the
acquisition date is on or after July 1, 2014.  The Group shall consider this amendment for
future business combinations.

· PFRS 8, Operating Segments - Aggregation of Operating Segments and Reconciliation of the
Total of the Reportable Segments’ Assets to the Entity’s Assets

 The amendments require entities to disclose the judgment made by management in
aggregating two or more operating segments.  This disclosure should include a brief
description of the operating segments that have been aggregated in this way and the economic
indicators that have been assessed in determining that the aggregated operating segments share
similar economic characteristics.  The amendments also clarify that an entity shall provide
reconciliations of the total of the reportable segments’ assets to the entity’s assets if such
amounts are regularly provided to the chief operating decision maker.  These amendments are
effective for annual periods beginning on or after July 1, 2014 and are applied retrospectively.
The amendments affect disclosures only and have no impact on the Group’s financial position
or performance.

· PFRS 13, Fair Value Measurement - Short-term Receivables and Payables
 The amendment clarifies that short-term receivables and payables with no stated interest rates

can be held at invoice amounts when the effect of discounting is immaterial.  The Group does
not expect that the amendment will have material financial impact in future consolidated
financial statements.

· PAS 16, Property, Plant and Equipment - Revaluation Method - Proportionate Restatement of
Accumulated Depreciation

 The amendment clarifies that, upon revaluation of an item of property, plant and equipment,
the carrying amount of the asset shall be adjusted to the revalued amount, and the asset shall
be treated in one of the following ways:
a) The gross carrying amount is adjusted in a manner that is consistent with the revaluation

of the carrying amount of the asset.  The accumulated depreciation at the date of
revaluation is adjusted to equal the difference between the gross carrying amount and the
carrying amount of the asset after taking into account any accumulated impairment losses.

b) The accumulated depreciation is eliminated against the gross carrying amount of the asset.
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 The amendment is effective for annual periods beginning on or after July 1, 2014.  The
amendment shall apply to all revaluations recognized in annual periods beginning on or after
the date of initial application of this amendment and in the immediately preceding annual
period.  The amendment has no material impact on the Group’s financial position or
performance.

· PAS 24, Related Party Disclosures - Key Management Personnel
 The amendments clarify that an entity is a related party of the reporting entity if the said

entity, or any member of a group for which it is a part of, provides key management personnel
services to the reporting entity or to the parent company of the reporting entity.  The
amendments also clarify that a reporting entity that obtains management personnel services
from another entity (also referred to as management entity) is not required to disclose the
compensation paid or payable by the management entity to its employees or directors.  The
reporting entity is required to disclose the amounts incurred for the key management personnel
services provided by a separate management entity.  The amendments are effective for annual
periods beginning on or after July 1, 2014 and are applied retrospectively.  The amendments
may affect disclosures only and have no impact on the Group’s financial position or
performance.

· PAS 38, Intangible Assets - Revaluation Method - Proportionate Restatement of Accumulated
Amortization

 The amendments clarify that, upon revaluation of an intangible asset, the carrying amount of
the asset shall be adjusted to the revalued amount, and the asset shall be treated in one of the
following ways:
a) The gross carrying amount is adjusted in a manner that is consistent with the revaluation

of the carrying amount of the asset.  The accumulated amortization at the date of
revaluation is adjusted to equal the difference between the gross carrying amount and the
carrying amount of the asset after taking into account any accumulated impairment losses.

b) The accumulated amortization is eliminated against the gross carrying amount of the asset.

 The amendments also clarify that the amount of the adjustment of the accumulated
amortization should form part of the increase or decrease in the carrying amount accounted for
in accordance with the standard.  The amendments are effective for annual periods beginning
on or after July 1, 2014.  The amendments shall apply to all revaluations recognized in annual
periods beginning on or after the date of initial application of this amendment and in the
immediately preceding annual period.  The amendments have no impact on the Group’s
financial position or performance.

Annual Improvements to PFRSs (2011-2013 cycle)
The annual improvements to PFRSs (2011-2013 cycle) contain non-urgent but necessary
amendments to the following standards:

· PFRS 1, First-time Adoption of PFRS - Meaning of “Effective PFRSs”
 The amendment clarifies that an entity may choose to apply either a current standard or a new

standard that is not yet mandatory, but that permits early application, provided either standard
is applied consistently throughout the periods presented in the entity’s first PFRS financial
statements.  This amendment is not applicable to the Group as it is not a first-time adopter of
PFRS.
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· PFRS 3, Business Combinations - Scope Exceptions for Joint Arrangements
 The amendment clarifies that PFRS 3 does not apply to the accounting for the formation of a

joint arrangement in the financial statements of the joint arrangement itself.  The amendment
is effective for annual periods beginning on or after July 1, 2014 and is applied prospectively.
The amendment has no impact on the Group’s financial position or performance.

· PFRS 13, Fair Value Measurement - Portfolio Exception
 The amendment clarifies that the portfolio exception in PFRS 13 can be applied to financial

assets, financial liabilities and other contracts.  The amendment is effective for annual periods
beginning on or after July 1 2014 and is applied prospectively.  The amendment has no
significant impact on the Group’s financial position or performance.

· PAS 40, Investment Property
 The amendment clarifies the interrelationship between PFRS 3 and PAS 40 when classifying

property as investment property or owner-occupied property.  The amendment stated that
judgment is needed when determining whether the acquisition of investment property is the
acquisition of an asset or a group of assets or a business combination within the scope of
PFRS 3.  This judgment is based on the guidance of PFRS 3.  This amendment is effective for
annual periods beginning on or after July 1, 2014 and is applied prospectively.  The
amendment has no significant impact on the Group’s financial position or performance.

· PFRS 9, Financial Instruments
 PFRS 9, as issued, reflects the first and third phases of the project to replace PAS 39 and

applies to the classification and measurement of financial assets and liabilities and hedge
accounting, respectively.  Work on the second phase, which relate to impairment of financial
instruments, and the limited amendments to the classification and measurement model hedge
accounting is still ongoing, with a view to replace PAS 39 in its entirety.  PFRS 9 requires all
financial assets to be measured at fair value at initial recognition.  A debt financial asset may,
if the fair value option (FVO) is not invoked, be subsequently measured at amortized cost if it
is held within a business model that has the objective to hold the assets to collect the
contractual cash flows and its contractual terms give rise, on specified dates, to cash flows that
are solely payments of principal and interest on the principal outstanding.  All other debt
instruments are subsequently measured at FVPL.  All equity financial assets are measured at
fair value either through OCI or profit or loss.  Equity financial assets held for trading must be
measured at FVPL.  For FVO liabilities designated as at FVPL using the FVO, the amount of
change in the fair value of a liability that is attributable to changes in credit risk must be
presented in OCI.  The remainder of the change in fair value is presented in profit or loss,
unless presentation of the fair value change relating to the entity’s own credit risk in respect of
the liability’s credit risk in OCI would create or enlarge an accounting mismatch in profit or
loss.  All other PAS 39 classification and measurement requirements for financial liabilities
have been carried forward to PFRS 9, including the embedded derivative bifurcation
separation rules and the criteria for using the FVO.  The adoption of the first phase of PFRS 9
will have an effect on the classification and measurement of the Group’s financial assets, but
will potentially have no impact on the classification and measurement of financial liabilities.

 On hedge accounting, PFRS 9 replaces the rules-based hedge accounting model of PAS 39
with a more principles-based approach.  Changes include replacing the rules-based hedge
effectiveness test with an objectives-based test that focuses on the economic relationship
between the hedged item and the hedging instrument, and the effect of credit risk on that
economic relationship; allowing risk components to be designated as the hedged item, not
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 only for financial items, but also for non-financial items, provided that the risk component is
separately identifiable and reliably measurable; and allowing the time value of an option, the
forward element of a forward contract and any foreign currency basis spread to be excluded
from the designation of a financial instrument as the hedging instrument and accounted for as
costs of hedging. PFRS 9 also requires more extensive disclosures for hedge accounting.

 PFRS 9 currently has no mandatory effective date.  PFRS 9 may be applied before the
completion of the limited amendments to the classification and measurement model and
impairment methodology.  The Group will not adopt the standard before the completion of the
limited amendments and the second phase of the project.

· Philippine Interpretation IFRIC 15, Agreements for the Construction of Real Estate
 This interpretation covers accounting for revenue and associated expenses by entities that

undertake the construction of real estate directly or through subcontractors.  The interpretation
requires that revenue on construction of real estate be recognized only upon completion,
except when such contract qualifies as construction contract to be accounted for under PAS 11
or involves rendering of services in which case revenue is recognized based on stage of
completion.  Contracts involving provision of services with the construction materials and

 where the risks and reward of ownership are transferred to the buyer on a continuous basis
will also be accounted for based on stage of completion.  The SEC and the Financial
Reporting Standards Council have deferred the effectivity of this interpretation until the final
Revenue standard is issued by the International Accounting Standards Board and an
evaluation of the requirements of the final Revenue standard against the practices of the
Philippine real estate industry is completed.  The amendment has no impact on the Group’s
financial position or performance.

Summary of Significant Accounting Policies

Presentation of Financial Statements
The Group has elected to present all items of recognized income and expense in two statements: a
statement displaying components of profit or loss (consolidated statement of income) and a second
statement beginning with profit or loss and displaying components of OCI (consolidated statement
of comprehensive income).

Foreign Currency Transactions
The consolidated financial statements are presented in Philippine peso, which is the Parent
Company’s functional and presentation currency.  Each entity in the Group determines its own
functional currency and items included in the financial statements of each entity are measured
using that functional currency.  The functional currency of the entities in the Group is also the
Philippine peso.  Transactions in foreign currencies are initially recorded in Philippine peso at the
rate prevailing at the date of the transaction.  Monetary assets and liabilities denominated in
foreign currencies are translated at functional currency rate of exchange ruling at each end of the
reporting period.  All differences are taken to consolidated statement of income.  Nonmonetary
items that are measured in terms of historical cost in a foreign currency are translated using the
exchange rates at the dates of the initial transaction.  Nonmonetary items measured at fair value in
a foreign currency are translated using the exchange rates at the date when the fair value is
determined.

As at the end of the reporting period, the consolidated statement of financial position of an
associate (whose functional currency is other than the Philippine peso) is translated into the
presentation currency of the Parent Company (the Philippine peso) at the rate of exchange at the
end of the reporting period and the statement of income is translated at the monthly average
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exchange rates for the year.  The exchange differences arising on the translation is recognized in
OCI.  Upon disposal of such associate, the component of OCI relating to that particular foreign
operation will be recognized in the consolidated statement of income.

Cash and Cash Equivalents
Cash includes cash on hand and with banks.  Cash equivalents pertain to short-term cash
investments that are made for varying periods of up to three (3) months depending on the
immediate cash requirements of the Group and earn interest at the respective short-term cash
investment rates.

Financial Instruments
Date of recognition
The Group recognizes a financial asset or a financial liability in the consolidated statement of
financial position when it becomes a party to the contractual provisions of the instrument.

Purchases or sales of financial assets that require delivery of assets within the time frame
established by regulation or convention in the marketplace (regular way trades) are recognized on
the trade date (i.e., the date that the Group commits to purchase or sell the asset).

Initial Recognition and Measurement of Financial Instruments
The Group determines the classification of financial instruments at initial recognition and, where
allowed and appropriate, re-evaluates this designation at every end of the reporting period.

All financial instruments are recognized initially at fair value.  Directly attributable transaction
costs are included in the initial measurement of all financial instruments, except for financial
instruments measured at FVPL.

Financial Assets
Financial assets within the scope of PAS 39 are classified in the following categories: financial
assets at FVPL, loans and receivables, held-to-maturity (HTM) investments, AFS financial assets,
or as derivatives designated as hedging instruments in an effective hedge, as appropriate.  The
classification depends on the purpose for which the investments were acquired and whether they
are quoted in an active market.

The Group’s financial assets are in the nature of loans and receivables and AFS financial assets.
The Group has no financial assets classified as financial assets at FVPL, HTM investments and
derivatives designated as hedging instruments in an effective hedge as at December 31, 2013 and
2012.

Financial Liabilities
Also under PAS 39, financial liabilities are classified into financial liabilities at FVPL, other
financial liabilities or as derivatives designated as hedging instruments in an effective hedge, as
appropriate.

Financial instruments are classified as liabilities or equity in accordance with the substance of the
contractual arrangement.  Interest, dividends, gains and losses relating to a financial instrument or
a component that is a financial liability, are reported as expense or income.  Distributions to
holders of financial instruments classified as equity are charged directly to equity net of any
related income tax.

The Group’s financial liabilities are in the nature of other financial liabilities.  The Group has no
financial liabilities classified as at FVPL and derivatives designated as hedging instruments in an
effective hedge as at December 31, 2013 and 2012.
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Fair Value Measurement
The Group measures financial instruments, such as AFS financial assets, at fair value at each end
of the reporting period.  Fair value is the price that would be received to sell an asset or paid to
transfer a liability in an orderly transaction between market participants at the measurement date.
The fair value measurement is based on the presumption that the transaction to sell the asset or
transfer the liability takes place either:
· in the principal market for the asset or liability; or
· in the absence of a principal market, in the most advantageous market for the asset or liability.

The principal or the most advantageous market must be accessible to the Group.  The fair value of
an asset or a liability is measured using the assumptions that market participants would use when
pricing the asset or liability, assuming that market participants act in their economic best interest.

The Group uses valuation techniques that are appropriate in the circumstances and for which
sufficient data are available to measure fair value, maximizing the use of relevant observable
inputs and minimizing the use of unobservable inputs.

All assets and liabilities for which fair value is measured or disclosed in the financial statements
are categorized within the fair value hierarchy, described, as follows, based on the lowest-level
input that is significant to the fair value measurement as a whole:
· Level 1 - Quoted (unadjusted) market prices in active markets for identical assets or liabilities;
· Level 2 - Valuation techniques for which the lowest-level input that is significant to the fair

value measurement is directly or indirectly observable; and
· Level 3 - Valuation techniques for which the lowest-level input that is significant to the fair

value measurement is unobservable.

For assets and liabilities that are recognized in the consolidated financial statements on a recurring
basis, the Group determines whether transfers have occurred between Levels in the hierarchy by
re-assessing categorization (based on the lowest level input that is significant to the fair value
measurement as a whole) at each end of the reporting period.

The fair value of financial instruments that are actively traded in organized financial markets is
determined by reference to quoted market close prices at the close of business on the end of the
reporting period.

For financial instruments where there is no active market, fair value is determined using valuation
techniques.  Such techniques include comparison to similar investments for which market
observable prices exist and discounted cash flow analysis or other valuation models.

For the purpose of fair value disclosures, the Group has determined classes of assets and liabilities
on the basis of the nature, characteristics and risks of the asset or liability and the level of the fair
value hierarchy as explained above.

Subsequent Measurement
The subsequent measurement of financial instruments depends on their classification as follows:

Loans and Receivables
Loans and receivables are non-derivative financial assets with fixed or determinable payments that
are not quoted in an active market.  They are not entered into with the intention of immediate or
short-term resale and are not classified as “financial assets held for trading”, designated as “AFS
financial assets” or “financial assets designated at FVPL”.  After initial measurement, loans and
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receivables are subsequently measured at amortized cost using the effective interest rate (EIR)
method, less any allowance for impairment.  Amortized cost is calculated by taking into account
any discount or premium on acquisition and fee or costs that are an integral part of the EIR.  The
amortization and losses arising from impairment are included in “Finance income (expenses)” in
the consolidated statement of income.  Gains and losses are recognized in the consolidated
statement of income when the loans are derecognized or impaired as well as through the
amortization process.

Loans and receivables are included in current assets if maturity is within twelve (12) months from
the end of the reporting period or within the Group’s normal operating cycle, whichever is longer.
Otherwise, these are classified as noncurrent assets.

As at December 31, 2013 and 2012, the Group’s loans and receivables include cash and cash
equivalents, trade and other receivables, and cash held in escrow, mine rehabilitation fund (MRF),
Social Development Management Program (SDMP) fund and long-term negotiable instrument
which are included under “Other noncurrent assets” in the consolidated statement of financial
position (see Notes 4, 5 and 13).

AFS Financial Assets
AFS financial assets are those which are designated as such or do not qualify to be classified or
designated at FVPL, HTM investments or loans and receivables.

Financial assets may be designated at initial recognition as AFS financial assets if they are
purchased and held indefinitely, and may be sold in response to liquidity requirements or changes
in market conditions.

After initial measurement, AFS financial assets are measured at fair value.  The effective yield
component of AFS debt instruments, as well as the impact of restatement on foreign
currency-denominated AFS debt securities, is reported in the consolidated statement of income
under “Finance income” or “Finance expenses”.  The unrealized gains and losses arising from the
fair valuation of AFS financial assets are excluded from reported earnings and are reported in the
consolidated statement of comprehensive income as “Net valuation gain (loss) on AFS financial
assets”.  Unquoted AFS financial assets, where there is no reliable basis of their fair values, are
measured at cost less any impairment loss.

AFS financial assets are included in current assets if it is expected to be realized or disposed of
within twelve (12) months from the end of the reporting period.  Otherwise, these are classified as
noncurrent assets.

When the security is disposed of, the cumulative gain or loss previously recognized in equity is
recognized in the consolidated statement of income.  Where the Group holds more than one (1)
investment in the same security, these are deemed to be disposed of on a first-in, first-out basis.
Interest earned on holding AFS financial assets are reported as “Finance income” using the EIR.
Dividends earned on holding AFS financial assets are recognized in the consolidated statements of
income when the right of payment has been established.  The losses arising from impairment of
such investments are recognized in the consolidated statement of income.

The Group’s investments in debt and equity securities are classified under this category
(see Note 7).
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Other Financial Liabilities
This category pertains to financial liabilities that are not held for trading, not derivatives, or not
designated as at FVPL upon the inception of the liability.  Other financial liabilities are initially
recognized at fair value of the consideration received, less directly attributable transaction costs.
After initial recognition, other financial liabilities are subsequently measured at amortized cost
using the EIR method.  Gains and losses are recognized in the Group’s statement of income when
the liabilities are derecognized as well as through the EIR amortization process.

Amortized cost is calculated by taking into account any issue cost, and any discount or premium
on settlement.  The EIR amortization is included under “Finance expenses” in the consolidated
statement of income.

This accounting policy applies primarily to the Group’s long-term debt, trade and other payables
and other obligations that meet the above definition (other than liabilities that are covered by other
accounting standards, such as income tax payable and pension; see Notes 14 and 15).

Offsetting of Financial Instruments
Financial assets and financial liabilities are only offset and the net amount is reported in the
consolidated statement of financial position when there is a legally enforceable right to set off the
recognized amounts and the Group intends to either settle on a net basis, or to realize the asset and
the liability simultaneously.  This is not generally the case with master netting agreements, and the
related assets and liabilities are presented at gross amounts in the consolidated statement of
financial position.

Impairment of Financial Assets
The Group assesses at each end of the reporting period whether there is any objective evidence
that a financial asset or a group of financial assets is impaired.  A financial asset or a group of
financial assets is deemed to be impaired if, and only if, there is objective evidence of impairment
as a result of one or more events that has occurred after the initial recognition of the asset (an
incurred “loss event”) and that loss event has an impact on the estimated future cash flows of the
financial asset or the group of financial assets that can be reliably estimated.  Evidence of
impairment may include indications that the debtors or a group of debtors is experiencing
significant financial difficulty, default or delinquency in interest or principal payments, the
probability that they will enter bankruptcy or other financial reorganization and where observable
data indicate that there is a measurable decrease in the estimated future cash flows, such as
changes in arrears or economic conditions that correlate with defaults.

Loans and Receivables
For financial assets carried at amortized cost, the Group first assesses individually whether
objective evidence of impairment exists individually for financial assets that are individually
significant, or collectively for financial assets that are not individually significant.  If the Group
determines that no objective evidence of impairment exists for an individually assessed financial
asset, whether significant or not, it includes the asset in a group of financial assets with similar
credit risk characteristics and collectively assesses them for impairment.  Assets that are
individually assessed for impairment and for which an impairment loss is, or continues to be,
recognized are not included in a collective assessment of impairment.

If there is objective evidence that an impairment loss was incurred, the amount of the loss is
measured as the difference between the asset’s carrying amount and the present value of estimated
future cash flows (excluding future expected credit losses that have not yet been incurred).  The
present value of the estimated future cash flows is discounted at the financial assets’ original EIR.
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If a loan has a variable interest rate, the discount rate for measuring any impairment loss is the
current EIR.

Interest income continues to be recognized based on the original EIR of the asset.  The interest
income is recorded as part of “Finance income” in the consolidated statement of income.  The
carrying amount of the asset is reduced through the use of an allowance account and the amount of
the loss is recognized in the consolidated statement of income.  Loans, together with the associated
allowance, are written off when there is no realistic prospect of future recovery and all collateral
has been realized or has been transferred to the Group.

If, in a subsequent year, the amount of the estimated impairment loss decreases because of an
event occurring after the impairment was recognized, the previously recognized impairment loss is
reversed.  Any subsequent reversal of an impairment loss is recognized in the consolidated
statement of income, to the extent that the carrying value of the asset does not exceed its amortized
cost at the reversal date.

AFS Financial Assets
For AFS financial assets, the Group assesses at each end of the reporting period whether there is
objective evidence that a financial asset or group of financial assets is impaired.

In the case of equity investments classified as AFS financial assets, objective evidence would
include a significant or prolonged decline in the fair value of the investments below its cost. The
determination of what is “significant” or “prolonged” requires judgment.  “Significant” is to be
evaluated against the original cost of the investment and “prolonged” against the period in which
the fair value has been below its original cost.  Where there is evidence of impairment, the
cumulative loss - measured as the difference between the acquisition cost and the current fair
value, less any impairment loss on that financial asset previously recognized as OCI is removed
from equity and recognized in the consolidated statement of income.

Impairment losses on equity investments are not reversed through the consolidated statement of
income while increases in fair value after impairment are recognized directly in equity through the
consolidated statement of comprehensive income.

In the case of debt instruments classified as AFS financial assets, impairment is assessed based on
the same criteria as financial assets carried at amortized cost.  However, the amount recorded for
impairment is the cumulative loss measured as the difference between the amortized cost and the
current fair value, less any impairment loss on that investment previously recognized in the
consolidated statement of income.

Future interest income continues to be accrued based on the reduced carrying amount of the asset,
using the rate of interest used to discount the future cash flows for the purpose of measuring the
impairment loss.  The interest income is recorded as part of “Finance income” in the consolidated
statement of income.  If, in the subsequent year, the fair value of a debt instrument increases and
the increase can be objectively related to an event occurring after the impairment loss was
recognized through the consolidated statement of income, the impairment loss is reversed through
the consolidated statement of income.

If there is objective evidence that an impairment loss on an unquoted equity instrument for
AFS financial assets carried at cost, such as unquoted equity instrument that is not carried at fair
value because its fair value cannot be reliably measured, the amount of the loss is measured as the
difference between the asset’s carrying amount and the present value of estimated future cash
flows discounted at the current market rate of return for a similar financial asset.  Objective
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evidence of impairment includes, but is not limited to, significant financial difficulty of the issuer
or obligor and it becoming probable that the borrower will enter bankruptcy or other financial
reorganization.

Derecognition of Financial Instruments
Financial Assets
A financial asset (or, where applicable a part of a financial asset or part of a group of similar
financial assets) is derecognized when:
· the rights to receive cash flows from the asset have expired;
· the Group retains the right to receive cash flows from the asset, but has assumed an obligation

to pay them in full without material delay to a third party under a “pass-through” arrangement;
or

· the Group has transferred its rights to receive cash flows from the asset and either: (a) has
transferred substantially all the risks and rewards of the asset; or (b) has neither transferred nor
retained substantially all the risks and rewards of the asset, but has transferred control of the
asset.

Where the Group has transferred its rights to receive cash flows from an asset or has entered into a
pass-through arrangement and has neither transferred nor retained substantially all the risks and
rewards of the asset nor transferred control of the asset, the asset is recognized to the extent of the
Group’s continuing involvement in the asset.  Continuing involvement that takes the form of a
guarantee over the transferred asset is measured at the lower of the original carrying amount of the
asset and the maximum amount of consideration that the Group could be required to repay.  In
such case, the Group also recognizes an associated liability.  The transferred asset and the
associated liability are measured on a basis that reflects the rights and obligations that the Group
has retained.

Financial Liabilities
A financial liability is derecognized when the obligation under the liability is discharged,
cancelled or has expired.

Where an existing financial liability is replaced by another from the same lender on substantially
different terms, or the terms of an existing liability are substantially modified, such an exchange or
modification is treated as a derecognition of the original liability and the recognition of a new
liability, and the difference in the respective carrying amounts of a financial liability extinguished
or transferred to another party and the consideration paid, including any non-cash assets
transferred or liabilities assumed, is recognized in the consolidated statement of income.

Inventories
Inventories, excluding the long-term stockpile inventory, are valued at the lower of cost or net
realizable value (NRV).  Cost is determined by the average production cost during the year for
beneficiated nickel silicate ore and limestone ore exceeding a determined cut-off grade and
moving average method for materials and supplies.  NRV of beneficiated nickel silicate and
limestone ore inventories is the estimated selling price in the ordinary course of business less the
estimated costs necessary to make the sale.   For materials and supplies, cost is composed of
purchase price, transport, handling and other costs directly attributable to its acquisition.  NRV of
materials and supplies is the current replacement cost.
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Long-term Stockpile Inventory
The long-term stockpile inventory of RTN is carried at the lower of cost or NRV.  Cost is
represented by the fair value of the long-term stockpile inventory related to the acquisition of the
controlling interest in RTN in August 2006.  The fair value was determined using the present
value of the estimated cash flows, which RTN will derive from the sale of this inventory to CBNC
under its Nickel Ore Supply Agreement with CBNC (see Note 31a).  After initial recognition, the
long-term stockpile inventory is subsequently charged to cost of sales based on actual tons
delivered to CBNC.  NRV of long-term inventory stockpile is the estimated selling price in the
ordinary course of business less the estimated costs necessary to make the sale.

Other Current Assets
Other current assets include input tax, tax credit certificates, advances and deposits and various
prepayments which the Group’s expects to realize or consume the assets within twelve (12)
months after the end of the reporting period.

Property and Equipment
Except for land, property and equipment are stated at cost, excluding the costs of day-to-day
servicing, less accumulated depreciation and amortization and accumulated impairment loss.  Such
cost includes the cost of replacing part of such property and equipment when that cost is incurred
if the recognition criteria are met.  Land is stated at cost less any impairment in value.

Depreciation and amortization are computed on the straight-line basis over the following estimated
useful lives of the assets:

Category Number of Years
Machinery and equipment 5
Buildings and improvements 5-25

Mining properties and development costs include the capitalized cost of mine rehabilitation and
decommissioning and other development cost necessary to prepare the area for operations.
Depletion of mining properties and development costs is calculated using the unit-of-production
method based on the estimated economically recoverable reserves to which they relate to or are
written-off if the property is abandoned.  Development costs are depreciated using the straight-line
method over the estimated useful life of the asset of twenty years (20) to twenty-five (25) years.

Construction in-progress represents work under construction and is stated at cost.  Construction
in-progress is not depreciated until such time that the relevant assets are completed and available
for use.

Depreciation and amortization of property and equipment begins when it becomes available for
use, i.e., when it is in the location and condition necessary for it to be capable of operating in the
manner intended by management.  Depreciation and amortization ceases at the earlier of the date
that the item is classified as held for sale (or included in the disposal group that is classified as
held for sale) in accordance with PFRS 5, Noncurrent Assets Held for Sale and Discontinued
Operations, and the date the item is derecognized.

The assets’ estimated recoverable reserves, residual values, useful lives and depreciation,
amortization and depletion methods are reviewed periodically to ensure that the estimated
recoverable reserves, residual values, periods and methods of depreciation, amortization and
depletion are consistent with the expected pattern of economic benefits from items of property and
equipment.  The residual values, if any, is reviewed and adjusted, if appropriate, at each end of the
reporting period.
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The carrying values of property and equipment are reviewed for impairment when events or
changes in circumstances indicate that the carrying value may not be recoverable.

An item of property and equipment is derecognized upon disposal or when no future economic
benefits are expected from its use or disposal.  Any gain or loss arising on derecognition of the
asset (calculated as the difference between the net disposal proceeds and the carrying amount of
the asset) is included in the consolidated statement of income in the year the asset is derecognized.

When each major inspection is performed, its cost is recognized in the carrying amount of the
property and equipment as a replacement if the recognition criteria are satisfied.

The asset revaluation surplus which arose from the acquisition of the controlling interest in RTN
in August 2006, relates to the land, machinery and equipment, and building improvements.  The
related and applicable depreciation on these assets is transferred periodically to retained earnings.

Borrowing Cost
Borrowing costs are generally expensed as incurred.  Interest on borrowed funds used to finance
the construction of the asset to the extent incurred during the period of construction is capitalized
as part of the cost of the asset.  The capitalization of the borrowing cost as part of the cost of the
asset: (a) commences when the expenditures and borrowing costs are being incurred during the
construction and related activities necessary to prepare the asset for its intended use are in
progress; and (b) ceases when substantially all the activities necessary to prepare the asset for its
intended use are complete.

Investment Properties
Investment property is measured at cost, including transaction costs.  The carrying amount
includes the cost of replacing part of an existing investment property at the time that cost is
incurred if the recognition criteria are met and excludes the costs of day-to-day servicing of an
investment property.  Subsequent to initial recognition, investment property is carried at cost less
accumulated depreciation and accumulated impairment losses, if any.

Depreciation is computed on a straight-line basis over the estimated useful life of twelve (12)
years.

Investment property is derecognized when either they have been disposed of or when the
investment property is permanently withdrawn from use and no future economic benefit is
expected from its disposal.  Any gains or losses on the retirement or disposal of an investment
property are recognized in the consolidated statement of income in the year of retirement or
disposal.

As the accounting for the investment property uses the cost model, transfers between investment
property and owner-occupied property do not change the carrying amount of the property
transferred and they do not change the cost of that property for measurement or disclosure
purposes.

Investment in an Associate
An associate is an entity over which the Company is able to exert significant influence.
Significant influence is the power to participate in the financial and reporting policy decisions of
the investee, but has no control or joint control over those policies.  The Group’s investment in an
associate is accounted for using the equity method, less any impairment in value, in the
consolidated statement of financial position.
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The consolidated statement of income reflects the Group’s share of the results of operations of the
associate.  Any change in OCI of the investee is presented as part of the Group’s OCI.  In addition,
when there has been a change recognized directly in the equity of the associate, the Group
recognizes its share of any changes, when applicable, in the consolidated statement of changes in
equity.  Unrealized gains and losses resulting from transactions between the Group and the
associate are eliminated to the extent of the interest in the associate.  The aggregate of the Group’s
share in profit or loss of an associate is shown in the face of the consolidated statement of income
outside operating profit and represents profit or loss after tax and non-controlling interests in the
subsidiaries of the associate.

The financial statements of the associate are prepared for the same reporting period as the Group.
When necessary, adjustments are made to bring the accounting policies in line with those of the
Group.

Other Noncurrent Assets
Other noncurrent assets of the Group include input tax, advances to claimowners, cash held in
escrow, deferred mine exploration costs, MRF, SDMP fund, long-term negotiable instrument,
pension asset and other deposits.  These are classified as noncurrent since the Group expects to
utilize the assets beyond twelve (12) months from the end of the reporting period.

Deferred Mine Exploration Costs and Mining Rights
Expenditures for the acquisition of property rights are capitalized.  Expenditures for mine
exploration work prior to drilling are charged to operations.  When it has been established that a
mineral deposit is commercially mineable and a decision has been made to formulate a mining
plan (which occurs upon completion of a positive economic analysis of the mineral deposit), costs
subsequently incurred to develop a mine on the property prior to the start of mining operations are
capitalized.  Upon the start of commercial operations, such costs are transferred to property and
equipment.  Capitalized amounts may be written down if future cash flows, including potential
sales proceeds related to the property, are projected to be less than the carrying value of the
property.  If no mineable ore body is discovered, capitalized acquisition costs are expensed in the
period in which it is determined that the mineral property has no future economic value.
Costs incurred during the start-up phase of a mine are expensed as incurred.  Ongoing mining
expenditures on producing properties are charged against earnings as incurred.  Major
development expenditures incurred to expose the ore, increase production or extend the life of an
existing mine are capitalized.

Impairment of Nonfinancial Assets
Inventories and Long-term Stockpile
The Group determines the NRV of inventories and long-term stockpile at each end of the reporting
period.  If the cost of the inventories and long-term stockpile exceeds its NRV, the asset is written
down to its NRV and impairment loss is recognized in the statement of income in the year the
impairment is incurred.  In the case when NRV of the inventories and long-term stockpile
increased subsequently, the NRV will increase carrying amounts of inventories but only to the
extent of their original acquisition costs.

Property and Equipment, Investment Properties, Nonfinancial Other Current Assets and Other
Noncurrent Assets
Assets are reviewed for impairment whenever events or changes in circumstances indicate that the
carrying amount of an asset may not be recoverable.  If any such indication exists and where the
carrying amount of an asset exceeds its recoverable amount, the asset or CGU is written down to
its recoverable amount.  An asset’s recoverable amount is the higher of an asset’s or CGU’s fair
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value less costs to sell and its value in use and is determined for an individual asset, unless the
asset does not generate cash inflows that are largely independent of those from other assets or
groups of assets.

Where the carrying amount of an asset or CGU exceeds its recoverable amount, the asset is
considered impaired and is written down to its recoverable amount.  In assessing value in use, the
estimated future cash flows are discounted to their present value using a pre-tax discount rate that
reflects current market assessments of the time value of money and the risks specific to the asset.
In determining fair value less costs to sell, an appropriate valuation model is used.  These
calculations are corroborated by valuation multiples or other available fair value indicators.
Impairment losses are recognized in the consolidated statement of income.

Recovery of impairment losses recognized in prior years is recorded when there is an indication
that the impairment losses recognized for the asset no longer exist or have decreased.  The
recovery is recorded in profit or loss.  However, the increased carrying amount of an asset due to a
recovery of an impairment loss is recognized to the extent it does not exceed the carrying amount
that would have been determined (net of depletion, depreciation and amortization) had no
impairment loss been recognized for that asset in prior years.

Investment in an Associate
After application of the equity method, the Group determines whether it is necessary to recognize
an impairment loss on its investment in its associate.  At each reporting period, the Group
determines whether there is objective evidence that the investment in the associate is impaired.  If
there is such evidence, the Group calculates the amount of impairment as the difference between
the recoverable amount of the associate and its carrying value, and then recognizes the amount in
the consolidated statement of income.

Upon loss of significant influence over the associate, the Group measures and recognizes any
retained investment at its fair value.  Any difference between the carrying amount of the associate
upon loss of significant influence and the fair value of the retained investment and proceeds from
disposal is recognized in the consolidated statement of income.

Deferred Mine Exploration Costs
An impairment review is performed, either individually or at the CGU level, when there are
indicators that the carrying amount of the assets may exceed their recoverable amounts.  To the
extent that this occurs, the excess is fully provided against, in the reporting period in which this is
determined.

Deferred mine exploration costs are reassessed on a regular basis and these costs are carried
forward provided that at least one of the following conditions is met:
· such costs are expected to be recouped in full through successful development and exploration

of the area of interest or alternatively, by its sale; or
· exploration and evaluation activities in the area of interest have not yet reached a stage which

permits a reasonable assessment of the existence or otherwise of economically recoverable
reserves, and active and significant operations in relation to the area are continuing, or planned
for the future.
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Provisions
General
Provisions are recognized when the Group has a present obligation (legal or constructive) as a
result of a past event, it is probable that an outflow of resources embodying economic benefits will
be required to settle the obligation and a reliable estimate can be made of the amount of the
obligation.  The expense relating to any provision is presented in the consolidated statement of
income, net of any reimbursement.  If the effect of the time value of money is material, provisions
are discounted using a current pre-tax rate that reflects, where appropriate, the risks specific to the
liability.  Where discounting is used, the increase in the provision due to the passage of time is
recognized as a borrowing cost.

Provision for Mine Rehabilitation and Decommissioning
The Group records the present value of estimated costs of legal and constructive obligations
required to restore operating locations in the period in which the obligation is incurred.  The nature
of these restoration activities includes dismantling and removing structures, rehabilitating mines
and tailings dams, dismantling operating facilities, closure of plant and waste sites, and
restoration, reclamation and re-vegetation of affected areas.  The obligation generally arises when
the asset is installed or the ground/environment is disturbed at the production location.  When the
liability is initially recognized, the present value of the estimated cost is capitalized by increasing
the carrying amount of the related mining assets.  Over time, the discounted liability is increased
for the change in present value based on the discount rates that reflect current market assessments
and the risks specific to the liability.

The periodic unwinding of the discount is recognized in the consolidated statement of income as
“Finance expenses”.  Additional disturbances or changes in rehabilitation costs will be recognized
as additions or charges to the corresponding assets and provision for mine rehabilitation and
decommissioning when they occur.  Decrease in rehabilitation liability that exceeds the carrying
amount of the corresponding rehabilitation asset is recognized immediately in the consolidated
statement of income.  For closed sites, changes to estimated costs are recognized immediately in
the consolidated statement of income.

MRF committed for use in satisfying environmental obligations are included within “Other
noncurrent assets” in the consolidated statement of financial position.

OCI
OCI comprises items of income and expense (including items previously presented under the
consolidated statement of changes in equity) that are not recognized in the consolidated statement
of income for the year in accordance with PFRS.

Capital Stock
Common shares are classified as equity.

Preferred shares are classified as equity if it is non-redeemable, or redeemable only at the Parent
Company’s option, and any dividends are discretionary.  Dividends thereon are recognized as
distributions within equity upon approval by the Parent Company’s BOD.  Preferred shares are
classified as a liability if it is redeemable on a specific date or at the option of the shareholders, or
if dividend payments are not discretionary.  Dividends thereon are recognized as “Finance
expenses” in the consolidated statement of income as accrued.

Incremental costs directly attributable to the issue of new shares or options are shown in equity as
a deduction from proceeds.  The excess of proceeds from issuance of shares over the par value of
shares are credited to additional paid-in capital.
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Retained Earnings
Retained earnings represent the cumulative balance of periodic net income or loss, dividends, prior
period adjustments, effect of changes in accounting policies and other capital adjustments.

Dividend distribution to the Parent Company’s stockholders is recognized as a liability and
deducted from equity in the period in which the dividends are approved or declared by the Parent
Company’s BOD and/or stockholders.

Share-based Payment Transactions
The executives of the Group receive remuneration in the form of share-based payments, whereby
employees render services as consideration for equity instruments (equity-settled transactions).

The cost of equity-settled transactions is recognized, together with a corresponding increase in
equity, over the period in which the service conditions are fulfilled ending on the date on which
the relevant employees become fully entitled to the award (“the vesting date”).  The cumulative
expense recognized for equity-settled transactions at each reporting period until the vesting date
reflects the extent to which the vesting period has expired and the Parent Company’s best estimate
of the number of equity instruments that will ultimately vest.  The charge or credit for a period in
the consolidated statement of income represents the movement in cumulative expense recognized
as at the beginning and end of that period and is recognized in personnel costs.

No expense is recognized for awards that do not ultimately vest.

Where the terms of an equity-settled transaction award are modified, the minimum expense
recognized is the expense as if the terms had not been modified, if the original terms of the award
are met.  An additional expense is recognized for any modification that increases the total fair
value of the share-based payment transaction, or is otherwise beneficial to the employee as
measured at the date of modification.

Where an equity-settled award is cancelled, it is treated as if it vested on the date of cancellation,
and any expense not yet recognized for the award is recognized immediately.  However, if a new
award is substituted for the cancelled award, and designated as a replacement award on the date
that it is granted, the cancelled and new awards are treated as if they were a modification of the
original award, as described in the previous paragraph.

Basic/Diluted EPS
Basic EPS
Basic EPS amounts are calculated by dividing the net income attributable to ordinary equity
holders of the Parent Company by the weighted average number of ordinary shares outstanding,
after giving retroactive effect for any stock dividends, stock splits or reverse stock splits during the
year.

Diluted EPS
Diluted EPS amounts are calculated by dividing the net income attributable to ordinary equity
holders of the Parent Company by the weighted average number of ordinary shares outstanding,
adjusted for any stock dividends declared during the year plus weighted average number of
ordinary shares that would be issued on the conversion of all the dilutive ordinary shares into
ordinary shares, excluding treasury shares.
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Revenue Recognition
Revenue is recognized to the extent that it is probable that the economic benefits will flow to the
Group and the revenue can be reliably measured.  The following specific recognition criteria must
also be met before revenue is recognized:

Sale of Beneficiated Nickel Silicate and Limestone Ore
Revenue is recognized when the significant risks and rewards of ownership of the goods have
passed to the buyer, which in the case of deliveries other than to CBNC, coincides with the
loading of the ores into the buyer’s vessel.  In the case of deliveries to CBNC, this occurs at the
time the ore passes into the ore preparation hopper of CBNC’s plant.  Under the terms of the
arrangements with customers, the Group bills the remaining ten percent to twenty percent
(10% - 20%) of the ores shipped based on the assay tests agreed by both the Group and the
customers.  Where the assay tests are not yet available as at the end of the reporting period, the
Group accrues the remaining ten percent to twenty percent (10% - 20%) of the revenue based on
the amount of the initial billing made.

Rendering of Services
Revenue from rendering of services consists of construction contracts, service fees, usage fees and
materials handling fees.  Contract fee is recognized by reference to the stage of completion of the
service.  Service fee, usage fee and materials handling fee are recognized when the services are
substantially rendered.

Interest
Revenue is recognized as interest accrues (using the EIR method that is the rate that exactly
discounts estimated future cash receipts through the expected life of the financial instrument to the
net carrying amount of the financial asset).

Dividend
Dividend income is recognized when the Group’s right to receive payment is established.

Rental
Revenue is recognized based on a straight-line basis over the term of the lease agreement.

Despatch
Despatch pertains to the income earned when the shipment is loaded within the allowable laytime
Revenue is recognized when shipment loading is completed within the allowable laytime.

Cost and Expenses Recognition
Cost and expenses are decreases in economic benefits during the reporting period in the form of
outflows or decrease of assets or incurrence of liabilities that result in decrease in equity, other
than those relating to distributions to equity participants.  Cost and expenses, finance expenses and
other charges are recognized in the consolidated statement of income in the period these are
incurred.

Cost of Sales
Cost of sales is incurred in the normal course of business and is recognized when incurred.  They
comprise mainly of cost of goods sold, which are provided in the period when goods are delivered.

Cost of Services
Cost of services is incurred in the normal course of business and is provided in the period when
the related service has been rendered.
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Operating Expenses
Operating expenses consist of costs associated with the development and execution of marketing
and promotional activities, cost of shipping and loading, excise taxes and royalties due to the
Government and to indigenous people, and expenses incurred in the direction and general
administration of day-to-day operation of the Group.  These are generally recognized when the
expense arises.

Leases
Determination of Whether an Arrangement Contains a Lease
The determination of whether an arrangement is, or contains a lease is based on the substance of
the arrangement and requires an assessment of whether the fulfillment of the arrangement is
dependent on the use of a specific asset or assets and the arrangement conveys a right to use the
asset.  A reassessment is made after inception of the lease only if one of the following applies:
a) there is a change in contractual terms, other than a renewal or extension of the

arrangement;
b) a renewal option is exercised or extension granted, unless that term of the renewal or

extension was initially included in the lease term;
c) there is a change in the determination of whether fulfillment is dependent on a specified asset;

or
d) there is a substantial change to the asset.
e) where a reassessment is made, lease accounting shall commence or cease from the date when

the change in circumstances gave rise to the reassessment for scenarios (a), (c) or (d) above,
and at the date of renewal or extension period for scenario (b).

Group as a Lessee
Leases where the lessor retains substantially all the risks and benefits of ownership of the asset are
classified as operating leases.  Operating lease payments are amortized as expense in the
consolidated statement of income on a straight-line basis over the lease term.

Group as a Lessor
Leases where the Group retains substantially all the risks and benefits of ownership of the asset are
classified as operating leases.  Initial direct costs incurred in negotiating an operating lease are
added to the carrying amount of the leased asset and recognized over the lease term on the same
basis as rental income.

Pension Costs
The net defined benefit liability or asset is the aggregate of the present value of the defined benefit
obligation at the end of the reporting period reduced by the fair value of plan assets (if any),
adjusted for any effect of limiting a net defined benefit asset to the asset ceiling.  The asset ceiling
is the present value of any economic benefits available in the form of refunds from the plan or
reductions in future contributions to the plan.

The cost of providing benefits under the defined benefit plans is actuarially determined using the
projected unit credit method.  This method reflects service rendered by employees to the date of
valuation and incorporates assumptions concerning the employees’ projected salaries.

Defined benefit costs comprise the following:
· Service cost
· Net interest on the net defined benefit liability or asset
· Remeasurements of net defined benefit liability or asset
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Service costs which include current service costs, past service costs and gains or losses on non-
routine settlements are recognized as “Pension costs” under “Personnel costs” in the consolidated
statement of income.  Past service costs are recognized when plan amendment or curtailment
occurs.  These amounts are calculated periodically by independent qualified actuaries.

Net interest on the net defined benefit liability or asset is the change during the period in the net
defined benefit liability or asset that arises from the passage of time which is determined by
applying the discount rate based on government bonds to the net defined benefit liability or asset.
Net interest on the net defined benefit liability or asset is recognized as “Interest expense” under
“Finance expenses” in the consolidated statement of income.

Remeasurements comprising actuarial gains and losses, return on plan assets and any change in
the effect of the asset ceiling (excluding net interest on defined benefit liability) are recognized
immediately in the consolidated statement of comprehensive income in the period in which they
arise.  Remeasurements are not reclassified to consolidated statement of income in subsequent
periods.  Remeasurements recognized in the consolidated statement of comprehensive income
after the initial adoption of Revised PAS 19 are closed to retained earnings.

Plan assets are assets that are held by a long-term employee benefit fund or qualifying insurance
policies.  Plan assets are not available to the creditors of the Company, nor can they be paid
directly to the Group.  Fair value of plan assets is based on market price information.  When no
market price is available, the fair value of plan assets is estimated by discounting expected future
cash flows using a discount rate that reflects both the risk associated with the plan assets and the
maturity or expected disposal date of those assets (or, if they have no maturity, the expected period
until the settlement of the related obligations).  If the fair value of the plan assets is higher than the
present value of the defined benefit obligation, the measurement of the resulting defined benefit
asset is limited to the present value of economic benefits available in the form of refunds from the
plan or reductions in future contributions to the plan.

The Group’s right to be reimbursed of some or all of the expenditure required to settle a defined
benefit obligation is recognized as a separate asset at fair value when and only when
reimbursement is virtually certain.

Income Taxes
Current Income Tax
Current income tax assets and liabilities for the current and prior periods are measured at the
amount expected to be recovered from or paid to the taxation authorities.  The income tax rates
and income tax laws used to compute the amount are those that are enacted or substantively
enacted at the end of the reporting period.

Current income tax relating to items recognized directly in the consolidated statement of changes
in equity is recognized in equity and not in the consolidated statement of income.  Management
periodically evaluates positions taken in the tax returns with respect to situations in which
applicable tax regulations are subject to interpretation and establishes provisions where
appropriate.

Deferred Income Tax
Deferred income tax is provided using the balance sheet liability method on temporary differences
at the end of the reporting period between the tax bases of assets and liabilities and their carrying
amounts for financial reporting purposes.
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Deferred income tax liabilities are recognized for all taxable temporary differences, except:
· where the deferred income tax liability arises from the initial recognition of goodwill or of an

asset or liability in a transaction that is not a business combination and, at the time of the
transaction, affects neither the accounting profit nor taxable income or loss; and

· in respect of taxable temporary differences associated with investments in subsidiaries,
associates and interests in joint ventures, where the timing of the reversal of the temporary
differences can be controlled and it is probable that the temporary differences will not reverse
in the foreseeable future.

Deferred income tax assets are recognized for all deductible temporary differences, carryforward
benefits of unused tax credits and unused tax losses, to the extent that it is probable that sufficient
taxable income will be available against which the deductible temporary differences, and the
carryforward benefits of unused tax credits and unused tax losses can be utilized except:
· where the deferred income tax asset relating to the deductible temporary difference arises from

the initial recognition of an asset or liability in a transaction that is not a business combination
and, at the time of the transaction, affects neither the accounting income nor taxable income or
loss; and

· in respect of deductible temporary differences associated with investments in subsidiaries,
associates and interests in joint ventures, deferred income tax assets are recognized only to the
extent that it is probable that the temporary differences will reverse in the foreseeable future
and taxable profit will be available against which the temporary differences can be utilized.

The carrying amount of deferred income tax assets is reviewed at each end of the reporting period
and reduced to the extent that it is no longer probable that sufficient taxable income will be
available to allow all or part of the deferred income tax asset to be utilized.  Unrecognized
deferred income tax assets are reassessed at the end of each reporting period and are recognized to
the extent that it has become probable that future taxable profit will allow the deferred income tax
asset to be recovered.

Deferred income tax assets and liabilities are measured at the tax rates that are expected to apply
to the year when the asset is realized or the liability is settled, based on income tax rates (and
income tax laws) that have been enacted or substantively enacted at the end of each reporting
period.

Deferred income tax liabilities are not provided on non-taxable temporary differences associated
with investments in domestic subsidiaries, associates and interest in joint ventures.  With respect
to investments in other subsidiaries, associates and interests in joint ventures, deferred income tax
liabilities are recognized except when the timing of the reversal of the temporary difference can be
controlled and it is probable that the temporary difference will not reverse in the foreseeable
future.

Deferred income tax relating to items recognized outside consolidated statement of income is
recognized outside consolidated statement of income.  Deferred income tax items are recognized
in correlation to the underlying transaction either in other income or directly in equity.

Deferred income tax assets and deferred income tax liabilities are offset, if a legally enforceable
right exists to set off current tax assets against current tax liabilities and the deferred income taxes
relate to the same taxable entity and the same taxation authority.
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Business Segments
For management purposes, the Group is organized into operating segments (mining and services)
according to the nature of the products and the services provided, with each segment representing
a strategic business unit that offers different products and serves different markets.  The segment
locations are the basis upon which the Group reports its primary segment information for the
mining segment.  All of the segments operate and generate revenue only in the Philippines.
Financial information on business segments is presented in Note 39.

Contingencies
Contingent liabilities are not recognized in the consolidated financial statements.  These are
disclosed in the notes to the consolidated financial statements unless the possibility of an outflow
of resources embodying economic benefits is remote.  Contingent assets are not recognized in the
consolidated financial statements but disclosed when an inflow of economic benefits is probable.

Events after the End of the Reporting Period
Post year-end events that provide additional information about the Group’s position at each end of
the reporting period (adjusting events) are reflected in the consolidated financial statements.  Post
year-end events that are not adjusting events are disclosed in the notes to the consolidated
financial statements when material.

3. Significant Accounting Judgments, Estimates and Assumptions

The consolidated financial statements prepared in accordance with PFRS requires management to
make judgments, estimates and assumptions that affect the amounts reported in the consolidated
financial statements and related notes.  Future events may occur which will cause the assumptions
used in arriving at the estimates to change.  The effects of any change in estimates are reflected in
the consolidated financial statements as they become reasonably determinable.

Judgments, estimates and assumptions are continually evaluated and are based on historical
experience and other factors, including expectations of future events that are believed to be
reasonable under the circumstances.  However, actual outcome can differ from these estimates.

Judgments
In the process of applying the Group’s accounting policies, management has made the following
judgments, apart from those involving estimations, which has the most significant effect on the
amounts recognized in the consolidated financial statements:

Determining Functional Currency
Based on the economic substance of the underlying circumstances relevant to the Parent
Company, the functional currency of the Parent Company has been determined to be the
Philippine peso.  Each subsidiary in the Group also determines its own functional currency.  The
functional currency of the subsidiaries in the Group is also the Philippine peso.  The functional
currency is the currency of the primary economic environment in which the Parent Company and
its subsidiaries operates.  It is the currency that mainly influences the costs and expenses, in which
funds from financing activities are generated, and in which receipts from operating activities are
generally retained.
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Classifying Financial Instruments
The Group classifies a financial instrument, or its component parts, on initial recognition as a
financial asset, a financial liability or an equity instrument in accordance with the substance of the
contractual agreement and the definitions of a financial asset, a financial liability or an equity
instrument, rather than its legal form, governs its classification in the consolidated statement of
financial position.

Determining Operating Lease Commitments - Group as a Lessee
The Group has entered into commercial property and equipment leases.  The Group has
determined that it does not retain all the significant risks and rewards of ownership of these
properties which are leased out on operating leases.

Determining Operating Lease Commitments - Group as a Lessor
The Group has entered into a property lease on its mine infrastructure and property and equipment
leases.  The Group has determined that it retains all the significant risks and rewards of ownership
of the said properties which are being leased out on operating lease.

Assessing Production Start Date
The Group assesses the stage of each mine development project to determine when a mine moves
into the production stage.  The criteria used to assess the start date of a mine are determined based
on the unique nature of each mine development project.  The Group considers various relevant
criteria to assess when the mine is substantially complete, ready for its intended use and moves
into the production phase.  Some of the criteria include, but are not limited to the following:
· the level of capital expenditure compared to construction cost estimates;
· completion of a reasonable period of testing of the property and equipment;
· ability to produce ore in saleable form; and
· ability to sustain ongoing production of ore.

When a mine development project moves into the production stage, the capitalization of certain
mine construction costs ceases and costs are either regarded as inventory or expensed, except for
capitalizable costs related to mining asset additions or improvements, mine development or
mineable reserve development.  It is also at this point that depreciation or amortization
commences.

Estimates and Assumptions
The key estimates and assumptions concerning the future and other key sources of estimation
uncertainty as at the end of the reporting period, that have the most significant risk of causing a
material adjustment to the carrying amounts of assets within the next financial year are as follows:

Estimating Allowance for Impairment Losses on Trade and Other Receivables
The Group evaluates specific accounts where the Group has information that certain customers,
which include related parties, are unable to meet their financial obligations.  The Group assesses
individually the receivables based on factors that affect its collectibility.  Factors such as the
Group’s length of relationship with the customers, the customer’s current credit status, probability
of insolvency and significant financial difficulties of customers are considered to ascertain the
amount of allowances that will be recorded in the receivables account.  These allowances are re-
evaluated and adjusted as additional information is received.
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In addition to specific allowance against individually significant loans and receivables, the Group
also makes a collective impairment allowance against exposures which, although not specifically
identified as requiring a specific allowance, have a greater risk of default than when originally
granted.  This collective allowance is based on any deterioration in the Group’s assessment of the
accounts since their inception.  The Group’s assessments take into consideration factors such as
any deterioration in country risk and industry, as well as identified structural weaknesses or
deterioration in cash flows.

The carrying values of trade and other receivables amounted to P=839.4 million and P=937.9 million
as at December 31, 2013 and 2012, respectively (net of allowance for impairment losses of
P=38.9 million and P=43.7 million as at December 31, 2013 and 2012, respectively; see Note 5).

Estimating Beneficiated Nickel Ore and Limestone Ore Reserves
Ore reserves are estimates of the amount of ore that can be economically and legally extracted
from the Group’s mining properties.  The Group estimates its ore reserves based on information
compiled by appropriately qualified persons relating to the geological data on the size, depth and
shape of the ore body, and requires complex geological judgments to interpret the data.  The
estimation of recoverable reserves is based upon factors such as estimates of foreign exchange
rates, commodity prices, future capital requirements, and production costs along with geological
assumptions and judgments made in estimating the size and grade of the ore body.  Changes in the
reserve or resource estimates may impact upon the carrying values of property and equipment,
provision for mine rehabilitation and decommissioning, recognition of deferred income tax assets
and depreciation and depletion charges.

The Group also makes estimates and assumptions regarding a number of economic and technical
factors, such as production rates, grades, production and transport costs and prices.  These
economic and technical estimates and assumptions may change in the future in ways that affect the
quality and quantity of the reserves.  The Group reviews and updates estimates as required, but at
least annually, to reflect actual production, new exploration data or developments and changes in
other assumptions or parameters.  These estimates will change from time to time to reflect mining
activities, analyses of new engineering and geological data, changes in ore reserve and mineral
resource holdings, modifications of mining plans or methods, changes in nickel prices or
production costs and other factors.

Estimating Recoverability of Long-term Stockpile Inventory
The determination of the Group’s long-term stockpile inventory include among others, projected
revenues, operating and delivering costs from the sale of the long-term stockpile.  Actual results
that differ from the Group’s assumptions generally affect the Group’s recognized expense.  The
long-term stockpile inventory is carried at the lower of cost or NRV.  An allowance for inventory
losses is recognized when the carrying value of the asset is not recoverable and exceeds the NRV.
Long-term stockpile inventory - net of current portion amounted to P=981.5 million and
P=1,266.0 million as at December 31, 2013 and 2012, respectively (see Note 12).

Estimating Allowance for Impairment Losses on Inventory
The Group maintains allowance for inventory losses at a level considered adequate to reflect the
excess of cost of inventories over their NRV.  NRV tests are performed at least annually and
represent the estimated future sales price of the product based on prevailing spot metals prices at
the end of the reporting period, less estimated costs to complete production and bring the product
to sale.  Stockpiles are measured by estimating the number of tonnes added and removed from the
stockpile and the number of contained nickel ore ounces based on assay data.  Stockpile tonnages
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are verified by periodic surveys.  NRV test for materials and supplies is also performed annually
and it represents the current replacement cost.  Increase in the NRV of inventories will increase
the cost of inventories but only to the extent of their original production costs.

As at December 31, 2013 and 2012, inventories carried at lower of cost or NRV amounted to
P=2,044.5 million and P=2,004.2 million, respectively (net of allowance for inventory losses of
P=374.3 million and P=383.4 million as at December 31, 2013 and 2012, respectively; see Note 6).

Estimating Impairment Losses on AFS Financial Assets
The Group treats AFS financial assets as impaired when there has been a significant or prolonged
decline in the fair value below its cost or where other objective evidence of impairment exists.
The determination of what is “significant” or “prolonged” requires judgment.  The Group treats
“significant” generally as twenty percent (20%) or more of the original cost of investment, and
“prolonged” as greater than six (6) months.  In addition, the Group evaluates other factors,
including normal volatility in share price for quoted equities and the future cash flows and
discount factors for unquoted equities in determining the amount to be impaired.

The Group treats unquoted AFS financial assets as impaired when there is objective evidence of
impairment as a result of one (1) or more events or loss events and that loss event has an impact
on the estimated future cash flows of the AFS financial assets.  An objective evidence may include
information about significant changes with an adverse effect that have taken place in the market,
technological, economic or legal environment in which the investees operates, and indicates that
the cost of the investment in the equity instruments may not be recovered.

No impairment loss was recognized on quoted and unquoted AFS financial assets in 2013 and 2012.
The carrying values of AFS financial assets amounted to P=2,438.9 million and P=2,128.0 million as
at December 31, 2013 and 2012, respectively (see Note 7).

Estimating Useful Lives of Property and Equipment and Investment Properties
The Group estimates the useful lives of property and equipment and investment properties based
on the period over which the assets are expected to be available for use.  The estimated useful
lives of property and equipment and investment properties are reviewed periodically and are
updated if expectations differ from previous estimates due to physical wear and tear, technical or
commercial obsolescence and legal or other limits on the use of the assets.  In addition, estimation
of the useful lives of property and equipment and investment properties is based on collective
assessment of industry practice, internal technical evaluation and experience with similar assets.  It
is possible, however, that future results of operations could be materially affected by changes in
estimates brought about by changes in factors mentioned above.  The amounts and timing of
recorded expenses for any period would be affected by changes in these factors and circumstances.
There is no change in the estimated useful lives of the property and equipment and investment
properties as at December 31, 2013 and 2012.

The carrying values of property and equipment as at December 31, 2013 and 2012 amounted to
P=6,585.8 million and P=5,949.9 million, respectively (net of accumulated depreciation,
amortization and depletion of P=5,048.0 million and P=3,951.5 million as at December 31, 2013 and
2012, respectively; see Note 9).  The carrying values of investment properties as at
December 31, 2013 and 2012 amounted to P=29.0 million and P=72.2 million, respectively (net of
accumulated depreciation of nil and P=70.0 million as at December 31, 2013 and 2012,
respectively; see Note 10).
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Estimating Impairment Losses on Property and Equipment and Investment Properties
The Group assesses impairment on property and equipment and investment properties whenever
events or changes in circumstances indicate that the carrying amount of an asset may not be
recoverable.

The factors that the Group considers important which could trigger an impairment review include
the following:
· Significant underperformance relative to expected historical or projected future operating

results;
· Significant changes in the manner of use of the acquired assets or the strategy for overall

business; and
· Significant negative industry or economic trends.

In determining the present value of estimated future cash flows expected to be generated from the
continued use of the assets, the Group is required to make estimates and assumptions that can
materially affect the consolidated financial statements.

These assets are reviewed for impairment whenever events or changes in circumstances indicate
that the carrying amount may not be recoverable.  An impairment loss would be recognized
whenever evidence exists that the carrying value is not recoverable.  For purposes of assessing
impairment, assets are grouped at the lowest levels for which there are separately identifiable cash
flows.

An impairment loss is recognized and charged to earnings if the discounted expected future cash
flows are less than the carrying amount.  Fair value is estimated by discounting the expected future
cash flows using a discount factor that reflects the market rate for a term consistent with the period
of expected cash flows.  No impairment loss was recognized in 2013 and 2012.

The carrying values of property and equipment and investment properties amounted to
P=6,585.8 million and P=29.0 million, respectively, as at December 31, 2013 and P=5,949.9 million
and P=72.2 million, respectively, as at December 31, 2012 (see Notes 9 and 10).

Estimating Impairment Losses on Investment in an Associate
Impairment review of investment in an associate is performed when events or changes in
circumstances indicate that the carrying value exceeds its fair value.  Management has determined
that there are no events or changes in circumstances in 2013 and 2012 that may indicate that the
carrying value of investment in an associate may not be recoverable.  No impairment loss was
recognized on investment in an associate in 2013 and 2012.  The carrying values of the Group’s
investment in an associate amounted to P=4,112.1 million and P=3,988.9 million as at
December 31, 2013 and 2012, respectively (see Note 11).

Estimating Recoverability of Deferred Mine Exploration Costs
The application of the Group’s accounting policy for deferred mine exploration costs requires
judgment in determining whether it is likely that future economic benefits are certain, which may
be based on assumptions about future events or circumstances.  Estimates and assumptions made
may change if new information becomes available.  If, after mine explorations costs are
capitalized, information becomes available suggesting that the recovery of expenditure is unlikely,
the amount capitalized is written off in the consolidated statement of income in the period when
the new information becomes available.  An impairment loss is recognized when the carrying
value of those assets is not recoverable and exceeds their fair value.
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Deferred mine exploration costs, included in “Other noncurrent assets”, as at December 31, 2013
and 2012 amounted to P=197.0 million and P=142.4 million, respectively (net of allowance for
impairment losses of  P=144.2 million and nil as at December 31, 2013 and 2012,
respectively; see Note 13).

Estimating Allowance for Impairment Losses on Nonfinancial Other Current and Noncurrent
Assets
The Group provides allowance for impairment losses on nonfinancial other current assets and
other noncurrent assets when they can no longer be realized.  The amounts and timing of recorded
expenses for any period would differ if the Group made different judgments or utilized different
estimates.  An increase in allowance for impairment losses would increase recorded expenses and
decrease other current assets or other noncurrent assets.

The carrying values of nonfinancial other current assets amounted to P=225.4 million and
P=157.9 million as at December 31, 2013 and 2012, respectively, while nonfinancial other
noncurrent assets amounted to P=840.6 million and P=814.7 million as at December 31, 2013 and
2012, respectively.

The allowance for impairment losses on the Group’s nonfinancial other current assets amounted to
P=0.5 million and P=0.9 million as at December 31, 2013 and 2012, respectively
(see Note 8).  The allowance for impairment losses on the Group’s nonfinancial other noncurrent
assets as at December 31, 2013 and 2012 amounted to P=160.6 million and P=16.5 million,
respectively (see Note 13).

Estimating Provision for Mine Rehabilitation and Decommissioning
The Group assesses its provision for mine rehabilitation and decommissioning annually.
Significant estimates and assumptions are made in determining the provision for mine
rehabilitation as there are numerous factors that will affect the provision.  These factors include
estimates of the extent and costs of rehabilitation activities, technological changes, regulatory
changes, cost increases and changes in discount rates.  Those uncertainties may result in future
actual expenditure differing from the amounts currently provided.

The provision at the end of the reporting period represents management’s best estimate of the
present value of the future rehabilitation costs required.  Changes to estimated future costs are
recognized in the consolidated statement of financial position by adjusting the rehabilitation asset
and liability.  For closed sites, changes to estimated costs are recognized immediately in the
consolidated statement of income.

The Group revised its estimate of the mine rehabilitation and decommissioning cost resulting to an
adjustment on capitalized cost amounting to nil and P=57.3 million in 2013 and 2012, respectively.
Provision for mine rehabilitation and decommissioning amounted to P=130.9 million and
P=132.5 million as at December 31, 2013 and 2012, respectively (see Note 16).

Determining Pension Benefits
The determination of the Group’s obligation and costs for pension benefits is dependent on the
selection of certain assumptions used by actuaries in calculating such amounts.  Those
assumptions, as described in Note 32, include among others, discount rates, expected rates of
return and future salary increase rates.  In accordance with PAS 19, actual results that differ from
the Group’s assumptions are accumulated and amortized over future periods and therefore,
generally affect the recognized expense and recorded obligations in such future periods.  While
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management believes that its assumptions are reasonable and appropriate, significant differences
in actual experience or significant changes in the assumptions may materially affect the Group’s
pension and other retirement obligations.

As at December 31, 2013 and 2012, pension asset included under “Other noncurrent assets”
account amounted to nil and P=57.0 million, respectively (see Notes 13 and 32).  Pension liability
amounted to P=279.1 million and P=136.5 million as at December 31, 2013 and 2012, respectively
(see Note 32).

Share-based Payment Transactions
The Parent Company’s Executive Stock Option Plan (ESOP) grants qualified participants the right
to purchase common shares of the Company at a grant price.  The ESOP recognizes the services
received from the eligible employees and an equivalent adjustment to the equity account over the
vesting period.  The Parent Company measures the cost of equity-settled transactions with
employees by reference to the fair value of the equity instruments at the date at which they are
granted.  Estimating fair value for share-based payment transactions requires determining the most
appropriate valuation model, which is dependent on the terms and conditions of the grant.  This
estimate also requires determining the most appropriate inputs to the valuation model including
the expected life of the share option, volatility and dividend yield and making assumptions about
them.  The assumptions and models used for estimating fair value for share-based payment
transactions are disclosed in Note 18.

While management believes that the estimates and assumptions used are reasonable and
appropriate, significant differences in actual experience or significant changes in the estimates and
assumptions may materially affect the stock compensation costs charged to operations.

The cost of share-based payment plan recognized as expense in 2013, 2012 and 2011, with a
corresponding charge to the equity account amounted to P=10.4 million, P=2.8 million and
P=63.2 million, respectively.  As at December 31, 2013 and 2012, the balance of the cost of
share-based payment plan in the equity section of the consolidated statements of financial position
amounted to P=49.5 million and P=57.5 million, respectively (see Note 18).

Assessing Recoverability of Deferred Income Tax Assets
The Group reviews the carrying amounts of deferred income tax assets at each end of the reporting
period and reduces the amounts to the extent that it is no longer probable that sufficient future
taxable income will be available to allow all or part of the deferred income tax assets to be
utilized.

The Group has net deferred income tax assets amounting to P=344.4 million and P=364.9 million as
at December 31, 2013 and 2012, respectively (see Note 33).

As at December 31, 2013 and 2012, the Group has temporary difference on net operating loss
carry over (NOLCO) and excess Minimum Corporate Income Tax (MCIT) over Regular
Corporate Income Tax (RCIT) amounting to P=80.6 million and P=786.7 million, respectively, for
which no deferred income tax asset was recognized because it is more likely than not that the
carryforward benefit will not be realized on or prior to its expiration (see Note 33).

Determining Fair Values of Financial Instruments
Where the fair values of financial assets and liabilities recorded in the consolidated statements of
financial position cannot be derived from active markets, they are determined using internal
valuation techniques using generally accepted market valuation models.  The inputs to these
models are taken from observable markets where possible, but where this is not feasible, estimates
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are used in establishing fair values.  These estimates may include considerations of liquidity,
volatility and correlation.  Certain financial assets and liabilities were initially recorded at its fair
value (see Note 35).

4. Cash and Cash Equivalents

2013 2012
Cash on hand and with banks P=4,981,843 P=637,617
Short-term cash investments 5,252,493 8,625,834

P=10,234,336 P=9,263,451

Cash with banks earn interest at the respective bank deposit rates.  Short-term cash investments are
made for varying periods of up to three (3) months depending on the immediate cash requirements
of the Group and earn interest at the respective short-term cash investment rates.

Interest income earned from cash and cash equivalents amounted to P=143.0 million,
P=205.7 million and P=196.7 million in 2013, 2012 and 2011, respectively (see Note 27).

The Group has US$ denominated cash and cash equivalents amounting to $59.4 million,
equivalent to P=2,636.9 million, and $15.0 million, equivalent to P=613.9 million, as at
December 31, 2013 and 2012, respectively (see Note 34).

Cash with banks amounting to P=65.1 million and P=64.2 million as at December 31, 2013 and
2012, respectively, representing proceeds from the IPO, were deposited in escrow and are
restricted as to withdrawal for specified purpose as determined in the prospectus submitted with
the SEC; thus, are classified as “Other noncurrent assets” (see Note 13).

5. Trade and Other Receivables

2013 2012
Trade (see Note 31) P=654,568 P=568,266
Advances to suppliers and contractors 63,154 119,172
Receivable from CBNC (see Note 31) 50,049 73,429
Amounts owed by related parties (see Note 31) 9,212 14,251
Notes receivable – 76,278
Others (see Note 31) 101,409 130,205

878,392 981,601
Less allowance for impairment losses 38,943 43,741

P=839,449 P=937,860

Trade receivables and receivable from CBNC are noninterest-bearing and are generally on
seven (7)-day to thirty (30)-days’ terms.

Advances to suppliers and contractors represent payments made in advance to suppliers and
contractors which will be offset against future billings upon the delivery of goods and completion
of services.

Notes receivable pertains to US$ denominated promissory note amounting to US$1.9 million with
an EIR of 4.5%, issued by Exchange Equity Company on September 12, 2012.  The notes
matured on September 12, 2013.
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Other receivables include advances to third party companies which are collectible on demand.
This also includes despatch receivables which are generally on seven (7)-day to thirty (30)-days’
terms.

The Group has US$ denominated trade and other receivables amounting to $11.5 million,
equivalent to P=538.1 million, and $13.4 million, equivalent to P=552.1 million, as at
December 31, 2013 and 2012, respectively (see Note 34).

Movements of allowance for impairment losses as at December 31, 2013 and 2012 are as follow:

2013 Trade Others Total
Balances at January 1 P=32,436 P=11,305 P=43,741
Provisions (see Note 28) 779 1,488 2,267
Write-off (4,316) – (4,316)
Reversal (see Note 29) (4,769) – (4,769)
Foreign exchange adjustments 2,020 – 2,020
Balances at December 31 P=26,150 P=12,793 P=38,943

2012 Trade Others Total
Balances at January 1 P=224,141 P=10,494 P=234,635
Provisions (see Note 28) – 811 811
Write-off (186,035) – (186,035)
Foreign exchange adjustments (5,670) – (5,670)
Balances at December 31 P=32,436 P=11,305 P=43,741

6. Inventories

2013 2012
Beneficiated nickel ore and limestone ore - at cost P=1,188,354 P=1,140,500
Beneficiated nickel ore - at NRV 343,559 331,239
Current portion of long-term stockpile

inventory (see Note 12) 188,456 139,076
Materials and supplies:

At NRV 253,631 352,077
At cost 70,469 41,296

P=2,044,469 P=2,004,188

Movements of allowance for inventory losses in 2013 and 2012 follow:

2013
Beneficiated

nickel ore
Materials

and supplies Total
Balances at January 1 P=340,014 P=43,405 P=383,419
Provisions (see Note 29) 63,605 – 63,605
Reversals (see Note 29) (69,966) (2,802) (72,768)
Balances at December 31 P=333,653 P=40,603 P=374,256
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2012
Beneficiated

nickel ore
Materials

and supplies Total
Balances at January 1 P=360,052 P=43,405 P=403,457
Reversals (see Note 29) (8,226) – (8,226)
Write-off (11,812) – (11,812)
Balances at December 31 P=340,014 P=43,405 P=383,419

The cost of beneficiated nickel ore provided with allowance for inventory losses amounted to
P=677.2 million and P=671.3 million as at December 31, 2013 and 2012, respectively, while the cost
of materials and supplies provided with allowance for inventory losses amounted to
P=294.2 million and P=395.5 million as at December 31, 2013 and 2012, respectively.

Costs of inventories charged as expense amounted to P=4,788.0 million, P=4,738.5 million and
P=3,574.8 million in 2013, 2012 and 2011, respectively (see Notes 20 and 22).

7. AFS Financial Assets

2013 2012
Quoted instruments:

Debt securities P=1,318,364 P=1,020,750
Equity securities 201,830 188,544

Unquoted equity securities 918,744 918,744
2,438,938 2,128,038

Less noncurrent portion 1,181,568 1,041,934
P=1,257,370 P=1,086,104

Quoted instruments are carried at fair market value as at the end of the reporting period.  Unquoted
equity instruments are carried at cost as at the end of the reporting period, since the fair values of
these investments cannot be reliably measured.

The movements in AFS financial assets account follow:

2013 2012
Balances at January 1 P=2,128,038 P=1,568,861
Additions 374,074 574,747
Disposals (109,713) (71,263)
Effect of changes in foreign exchange

rate (see Note 29) 860 (11,217)
Valuation gains on AFS financial assets 45,679 66,910
Balances at December 31 P=2,438,938 P=2,128,038
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The movements in “Net valuation gains on AFS financial assets” presented as a separate
component of equity follow:

2013 2012
Balances at January 1 P=65,199 P=20,889
Movements recognized in equity:

Gains recognized in equity 52,987 73,400
Reclassification adjustments for income included

in the consolidated statements of
income (see Note 27) (7,308) (6,490)

Income tax effect (15,636) (16,048)
Valuation gains taken into the consolidated

statements of comprehensive income 30,043 50,862
Non-controlling interests in losses (gains)

recognized in equity 4,264 (6,552)
Balances at December 31 P=99,506 P=65,199

AFS financial assets pertain to investments in common and preferred shares of various local and
foreign public and private companies, golf club shares and debt securities.  As at
December 31, 2013 and 2012, quoted debt and equity securities amounting to P=1,257.4 million
and P=1,086.1 million, respectively, were classified as current based on management’s intention to
dispose the instruments within one (1) year from the end of the reporting period.

The noncurrent portion of AFS financial assets amounted to P=1,181.6 million and P=1,041.9 million
as at December 31, 2013 and 2012, respectively.  As at December 31, 2013, the Group has no
intention to dispose its unquoted equity shares within the next year.

Dividend income earned from AFS equity securities amounted to P=62.7 million, P=192.7 million
and P=436.4 million in 2013, 2012 and 2011, respectively, of which P=60.5 million, P=191.9 million
and P=434.2 million relates to dividends coming from investments in unquoted securities
(see Note 29), while interest income from AFS debt securities amounted to P=12.0 million,
P=20.7 million and P=8.5 million in 2013, 2012 and 2011, respectively (see Note 27).

The valuation gains of P=30.0 million, P=50.9 million and valuation losses of  P=16.4 million is net of
share of non-controlling interests amounting to a valuation loss of P=4.3 million and valuation gains
of P=6.6 million and P=0.3 million as at December 31, 2013, 2012 and 2011, respectively.

The Group uses the specific identification method in determining the cost of securities sold.

No impairment loss was recognized on the Group’s AFS unquoted equity securities in 2013 and
2012.
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8. Prepayments and Other Current Assets

2013 2012
Input tax (net of allowance for impairment losses

of nil and P=0.9 million in 2013 and 2012,
respectively) P=106,050 P=84,768

Prepaid taxes 69,744 34,635
Prepaid insurance 27,398 7,217
Prepaid rent and others 11,459 4,336
Advances and deposits 7,244 20,372
Tax credit certificates (net of allowance for impairment

losses of P=0.5 million and nil in 2013 and 2012,
respectively; see Note 29) 3,517 6,616

P=225,412 P=157,944

9. Property and Equipment

2013

Land

Mining
Properties and

Development
Costs

Machinery
and

Equipment

Buildings
and

Improvements
Construction

In-progress Total
Cost

Balances at January 1 P=252,458 P=591,689 P=6,323,765 P=2,384,412 P=349,073 P=9,901,397
Additions 1,831 – 1,049,144 179,888 700,262 1,931,125
Transfers/reclassification – – 23,272 193,388 (220,207) (3,547)
Disposals – – (132,160) (43,567) (19,483) (195,210)

Balances at December 31 254,289 591,689 7,264,021 2,714,121 809,645 11,633,765
Accumulated depreciation

and depletion
Balances at January 1 – 199,239 3,043,613 708,617 – 3,951,469
Depreciation, amortization

and depletion
(see Note 26) – 14,565 1,072,718 173,318 – 1,260,601

Transfers/reclassification – – (338) – – (338)
Disposals – – (104,660) (59,059) – (163,719)

Balances at December 31 – 213,804 4,011,333 822,876 – 5,048,013
Net book values P=254,289 P=377,885 P=3,252,688 P=1,891,245 P=809,645 P=6,585,752

2012

Land

Mining
Properties and
Development

Costs

Machinery
and

Equipment

Buildings
and

Improvements
Construction

In-progress Total
Cost

Balances at January 1 P=242,237 P=408,125 P=4,072,444 P=2,341,263 P=135,523 P=7,199,592
Additions 10,214 126,307 2,242,044 31,707 282,706 2,692,978
Adjustment for capitalized

cost of mine
rehabilitation and
decommissioning – 57,257 – – – 57,257

Transfers/reclassification 7 – 16,993 11,442 (64,721) (36,279)
Disposals – – (7,716) – (4,435) (12,151)

Balances at December 31 252,458 591,689 6,323,765 2,384,412 349,073 9,901,397
Accumulated depreciation and

depletion
Balances at January 1 – 179,358 2,253,169 550,227 – 2,982,754
Depreciation, amortization

and depletion
(see Note 26) – 19,881 795,560 158,941 – 974,382

Disposals – – (5,116) (551) – (5,667)
Balances at December 31 – 199,239 3,043,613 708,617 – 3,951,469
Net book values P=252,458 P=392,450 P=3,280,152 P=1,675,795 P=349,073 P=5,949,928
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Pier facilities (included under “Buildings and improvements”) with a carrying value of
P=150.3 million and P=195.6 million as at December 31, 2013 and 2012, respectively, were
mortgaged as collateral for the long-term debt of RTN as mentioned in Note 15.

Depreciation on the excess of the fair value of the assets acquired from RTN over their
corresponding book values transferred to retained earnings amounted to P=0.4 million in 2013,
2012 and 2011.

10. Investment Properties

2013 2012
Cost:

Balances at January 1 P=142,151 P=116,096
Additions – 26,055
Disposals (112,491) –
Reclassification (660) –
Balances at December 31 29,000 142,151

Accumulated depreciation:
Balances at January 1 69,960 62,459
Depreciation (see Note 26) 2,050 7,501
Disposals (72,010) –
Balances at December 31 – 69,960

Net book values P=29,000 P=72,191

Investment properties consist of condominium units rented out as office spaces and parcels of land
located in Surigao City which is intended for leasing to THNC in the future.  Rental income in
2013, 2012 and 2011 amounting to P=6.0 million, P=11.7 million and P=11.2 million, respectively,
are included under “Services and others” in the consolidated statements of income.  Direct
operating expenses in 2013, 2012 and 2011 amounted to P=0.8 million, P=6.6 million and
P=10.1 million, respectively, were included under “General and administrative expenses”.

The estimated fair value of investment properties, excluding the land located in Surigao City,
amounted to nil and P=234.8 million as at December 31, 2013 and 2012, respectively.  The fair
value is determined using the approximate current selling price of the same type of building in
Makati Central Business District.

The fair value of the land approximates its carrying value as at December 31, 2013 and 2012.

In 2013, investment properties with carrying amount of P=40.5 million were sold for P=185.6 million
resulting to a gain of P=145.1 million (see Note 29).

11. Investment in an Associate

The Parent Company, together with Sumitomo Metal Mining Co., Ltd. (SMM) and Mitsui and
Co., Ltd. (Mitsui) signed a Stockholders’ Agreement on September 15, 2010, dividing the
ownership of THNC, into twenty-two and a half percent (22.5%), sixty-two and a half percent
(62.5%) and fifteen percent (15.0%), respectively.
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On November 4, 2010, pursuant to the terms of the above Agreement, the Parent Company
entered into a subscription agreement with THNC for the subscription of 921,375,000 common
shares for the total amount of US$102.4 million or P=4,443.1 million, equivalent to 22.5% interest
in THNC.

THNC, a private entity that is not listed on any public exchange, was incorporated and registered
with the Philippine SEC on August 22, 2008.  Its principal activities consist of the manufacture
and export of nickel/cobalt mixed sulfide.  THNC has started commercial operations in
October 2013.

The following are the summarized financial information of THNC as at December 31, 2013 and
2012.  THNC’s financial statements are stated in US$ and translated at the closing rate of
US$1 = P=44.40 and US$1 = P=41.05 as at December 31, 2013 and 2012, respectively, for assets
and liabilities accounts, historical rates for equity accounts and average rate of US$1 = P=42.43 and
US$1 = P=42.24 for the statements of income accounts in 2013 and 2012, respectively.

2013 2012
Current assets P=6,837,555 P=1,857,348
Noncurrent assets 67,486,190 56,899,567
Current liabilities (7,823,555) (566,681)
Noncurrent liabilities (48,674,289) (40,930,006)
Net assets P=17,825,901 P=17,260,228

Revenue P=577,756 P=105,714
Expenses 1,381,329 615,219
Net loss P=803,573 P=509,506

Movements in the investment in an associate follow:

2013 2012
Acquisition cost P=4,443,075 P=4,443,075
Accumulated equity in net earnings:

Balances at beginning of year (317,237) (202,598)
Equity in net losses (184,703) (114,639)

(501,940) (317,237)
Share in cumulative translation adjustment:

Balances at beginning of year (136,909) 131,390
Movement 307,900 (268,299)

170,991 (136,909)
Balances as at December 31 P=4,112,126 P=3,988,929

The balance of investment in an associate includes goodwill of P=105.4 million as at
December 31, 2013 and 2012, while the share in cumulative translation adjustment of an associate
is gross of deferred income tax liability of P=30.8 million and nil, respectively (see Note 33).
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12. Long-term Stockpile Inventory

The long-term stockpile inventory pertains to low grade ore extracted from RTN’s minesite.  This
amount was not recognized in RTN’s books but was recognized by the Parent Company when it
acquired the controlling interest in RTN.  The low grade ore inventory was initially recognized
and valued at fair value.  The fair value of the long-term stockpile inventory was computed using
the present value of the estimated future cash flows of RTN which it will derive from the long-
term Nickel Ore Supply Agreement with CBNC (see Note 31a).  Subsequently, this fair value
represented the cost of the long-term stockpile inventory.  The fair value of the inventory as at the
date of acquisition amounted to P=2,036.7 million.

The cost of the long-term stockpile inventory is periodically charged to cost of sales based on the
actual tonnage delivered to CBNC from the long-term stockpile.  The amounts of P=235.2 million,
P=133.0 million and P=143.2 million were charged to “Cost of sales” in 2013, 2012 and 2011,
respectively (see Note 20).

A portion amounting to P=188.5 million and P=139.1 million, representing the estimated costs of the
long-term stockpile inventory that will be delivered to CBNC in the next reporting period, were
shown as part of “Inventories” as at December 31, 2013 and 2012, respectively (see Note 6).

The carrying value of long-term stockpile - net of current portion amounted to P=981.5 million and
P=1,266.0 million as at December 31, 2013 and 2012, respectively.

13. Other Noncurrent Assets

2013 2012
Input tax - net of current portion P=448,466 P=412,254
Advances to claimowners (see Note 36e) 235,922 208,155
Deferred mine exploration costs 197,028 142,392
MRF 125,467 134,288
Deposit for aircraft acquisition 98,924 –
Cash held in escrow (see Note 4) 65,118 64,228
Long-term negotiable instruments 30,000 30,000
SDMP fund 16,999 2,563
Pension asset (see Note 32) – 56,986
Others 20,861 11,405

1,238,785 1,062,271
Less allowance for impairment losses 160,645 16,490

P=1,078,140 P=1,045,781

Input tax represents the value-added tax (VAT) paid on purchases of applicable goods and
services, net of output tax, which can be recovered as tax credit against future tax liability of the
Group upon approval by the Philippine Bureau of Internal Revenue (BIR) and/or the Philippine
Bureau of Customs.

Advances to claimowners represent advance royalty payments to East Coast Mineral Resources
Co., Inc. (East Coast), La Salle Mining Exploration Company (La Salle), Kepha Mining
Exploration Company (Kepha) and Ludgoron Mining Corporation (Ludgoron; see Note 36e).
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Deferred mine exploration costs include mining rights of P=32.3 million as at December 31, 2013
and 2012.

MRF is the amount deposited in local bank accounts established by the Group in compliance with
the requirements of the Philippine Mining Act of 1995 as amended by Department of Environment
and Natural Resources Administrative Order No. 2005-07.  The MRF is earmarked for physical
and social rehabilitation of areas and communities affected by mining activities and for research
on the social, technical and preventive aspects of rehabilitation.  Any disbursement in the MRF
should be authorized by the MRF Committee, the external overseeing body charged with the
duties of managing, operating, monitoring and looking after the safety of the MRF.  The MRF
earns interest at the respective bank deposit rates.

RTN’s deposit for aircraft acquisition pertains to advance payments made to World Aviation
Corporation in 2013, for an absolute and exclusive right to purchase an aircraft exercisable within
twelve (12) years.

The long-term negotiable instrument earns interest at 5.25% per annum and will mature in
October 2019.

The SDMP fund shall be used for the sustainable development of the host and neighboring
communities of the mine site, namely, Barangays Taganito, Hayanggabon, Urbiztondo and
Cagdianao.  In 2012, the fund was extended to the ten-non mining barangays within the
Municipality of Claver and to the Province of Surigao del Norte.  The programs are intended for
health, education, livelihood, public utilities and socio-cultural preservation.  Its implementation is
under the audit, monitoring and evaluation of the Mines and Geosciences Bureau (MGB).
Movements of allowance for impairment losses in 2013 and 2012 follow:

2013
Advances to
claimowners

Deferred mine
exploration costs Total

Balances at January 1 P=16,490 P=– P=16,490
Provisions (see Note 29) – 144,155 144,155
Balances at December 31 P=16,490 P=144,155 P=160,645

2012
Advances to
claimowners

Deferred mine
exploration costs Total

Balances at January 1 P=21,400 P=61,376 P=82,776
Write-off (4,910) (61,376) (66,286)
Balances at December 31 P=16,490 P=– P=16,490

14. Trade and Other Payables

2013 2012
Trade (see Note 31) P=475,971 P=403,250
Accrued expenses (see Note 31) 241,222 254,400
Excise tax and royalties 87,434 114,591
Withholding taxes 50,446 38,811
Retention payable 34,168 446
Unearned income 4,563 8,677
Others (see Note 31) 34,309 43,840

P=928,113 P=864,015
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Trade, accrued expenses and other payables are noninterest-bearing and are generally settled in
less than thirty (30) days’ term.  Excise tax payable is settled within fifteen (15) days after the end
of the quarter when the beneficiated nickel ore and limestone ore were shipped.  Royalties are paid
on or before the deadline agreed with the MGB or other parties.  Withholding taxes are payable
ten (10) days after the end of each month.

Trade payables relate to payables to suppliers and relate to transactions in the ordinary course of
business.  Accrued expenses substantially consist of contractor’s fees and rental which are usual in
the business operations of the Group.

Retention payable pertains to the ten percent (10%) of the gross payable amount retained by TMC
from its supplier and will be paid upon the completion of the construction of the conveyor system.

The Group has US$ denominated trade and other payables amounting to $1.4 million, equivalent
to P=63.4 million, and $1.2 million, equivalent to P=50.5 million as at December 31, 2013 and 2012,
respectively (see Note 34).

15. Long-term Debt

2013 2012
TMC P=1,359,597 P=1,328,994
RTN 179,000 210,295

1,538,597 1,539,289
Less noncurrent portion:

TMC 1,281,906 1,257,156
RTN 139,222 165,514

1,421,128 1,422,670
Current portion P=117,469 P=116,619

TMC Loan
On October 4, 2010, TMC entered into an Omnibus Agreement with THNC, wherein the latter
granted the former a total loan facility amounting to $35.0 million at a prevailing 180-day British
Banker Association London Inter-Bank Offered Rate (LIBOR) plus two percent (2%) spread, to
exclusively finance the construction of the pier facilities within the Taganito Special Economic
Zone (TSEZ).  The loan shall be drawn down in one or multiple times by July 31, 2011.  As at
December 31, 2013 and 2012, the total loan drawn down by TMC amounted to $35.0 million.

Starting 2012, the interest on the loan is payable semi-annually in October 10 and April 10.
The total principal is payable in semi-annual installments of $0.9 million starting on
October 10, 2011 up to April 10, 2031.

The Omnibus Agreement provides for restriction with respect to creation, assumption, incurrence
and permission to exist any lien upon the pier facilities and all TMC’s other real rights over the
same except as permitted under the Omnibus Agreement.  Also, the Omnibus Agreement provides
for certain conditions which include, among others, maintenance and preservation of TMC’s
corporate existence, rights, privileges and licenses, prompt submission of written notice to THNC
of any and all litigations and administrative arbitration proceedings before any governmental
authority affecting TMC, prompt payment of all amounts due under the loan documents and
maintenance of all governmental approvals necessary to perform the obligations.  As at
December 31, 2013 and 2012, TMC is in compliance with the restrictions.
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Interest expense in 2013, 2012 and 2011 amounting to P=33.5 million, P=38.1 million and
P=27.6 million, respectively, were included in equipment operating cost under “Cost of services”
(see Note 21).  In March 2011, TMC completed the construction of pier facilities and the related
borrowing cost capitalized as part of the construction-in progress was P=7.8 million.  No borrowing
costs were recognized after the completion of the construction.

RTN Loan
On November 25, 2002, RTN entered into an Omnibus Agreement with SMM, wherein the latter
granted the former a loan facility amounting to US$1.8 million at prevailing 180-day LIBOR plus
two percent (2%) spread, for the construction of the pier facilities.

In July 2003, an additional loan amounting to US$0.2 million was granted by SMM.  Starting
2003, the interest on the original and additional loans is payable semi-annually on February 28 and
August 31.  The total principal is payable in 20 equal semi-annual installments starting on
February 28, 2004 up to August 31, 2013.  In February 2007, RTN and SMM agreed to an
additional loan facility amounting to US$9.0 million.  Of the total loan facility, the remaining
US$0.5 million was drawn in February and March 2008.  The additional loan facility is payable in
semi-annual installments starting on August 31, 2008 up to February 28, 2018.

In consideration, and to ensure payment of these loans, RTN assigned, transferred, and set over to
SMM, absolutely and unconditionally, all of RTN’s rights, title, and interest over its future
receivable from CBNC under the Throughput Agreement (see Note 36b).  RTN also constituted a
first ranking mortgage on the pier facilities (see Note 9).

The Omnibus Agreement provides for restrictions with respect to creation, assumption, incurrence
and permission to exist any lien upon the pier facilities and all RTN’s other real rights over the
same except as permitted under the Omnibus Agreement.  Also, the Omnibus Agreement provides
for certain conditions which include, among others, maintenance and preservation of RTN’s
corporate existence, rights, privileges and licenses, prompt submission of written notice to SMM
of any and all litigations or administrative or arbitration proceedings before any governmental
authority affecting RTN.  As at December 31, 2013 and 2012, RTN is in compliance with the
restrictions.

Interest expense amounted to P=4.8 million, P=6.5 million and P=7.3 million in 2013, 2012 and 2011,
respectively (see Note 28).

16. Provision for Mine Rehabilitation and Decommissioning

2013 2012
Balances at January 1 P=132,522 P=61,726
Payments of rehabilitation cost (10,149) –
Accretion interest on provision for mine

rehabilitation and decommissioning
(see Note 28) 8,554 13,539

Effect of change in estimate (see Note 9) – 57,257
Balances at December 31 P=130,927 P=132,522
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Provision for mine rehabilitation and decommissioning pertains to the estimated decommissioning
costs to be incurred in the future on the mined-out areas of the Group.

The Group makes a full provision for the future cost of rehabilitating mine site and related
production facilities on a discounted basis on the development of mines or installation of those
facilities.  The rehabilitation provision represents the present value of rehabilitation costs.  These
provisions have been created based on the Group’s internal estimates.  Assumptions, based on the
current economic environment, have been made which management believes are a reasonable
basis upon which to estimate the future liability.  These estimates are reviewed regularly to take
into account any material changes to the assumptions.  However, actual rehabilitation costs will
ultimately depend upon future market prices for the necessary decommissioning works required
which will reflect market conditions at the relevant time.  Furthermore, the timing of rehabilitation
is likely to depend on when the mine ceases to produce at economically viable rates.  This, in turn,
will depend upon future ore prices, which are inherently uncertain.

The Group revised its estimate of the mine rehabilitation and decommissioning cost resulting to an
adjustment on capitalized cost amounting to nil in 2013 and P=57.3 million in 2012 (see Note 9).

17. Equity

Capital Stock
The capital structure of the Parent Company as at December 31, 2013 and 2012 is as follows:

2013 2012
Common stock - P=0.50 par value

Authorized - 4,265,000,000 shares
Issued - 2,519,159,345 shares

in 2013 and 2,013,476,263 in 2012 P=1,259,580 P=1,006,738
Preferred stock - P=0.01 par value

Authorized and Issued - 720,000,000 shares 7,200 7,200
P=1,266,780 P=1,013,938

Preferred share is voting, non-participating but with a fixed cumulative dividend rate of seven
percent (7%) per annum.

Movements in common stock follow:

2013
Number of

Shares Total
Balances at January 1 2,013,476,263 P=1,006,738
Declaration of stock dividends 503,831,864 251,916
Exercise of stock options (see Note 18) 1,851,218 926
Balances at December 31 2,519,159,345 P=1,259,580
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2012
Number of

Shares Total
Balances at January 1 1,339,831,828 P=669,916
Declaration of stock dividends 671,158,752 335,579
Exercise of stock options (see Note 18) 2,485,683 1,243
Balances at December 31 2,013,476,263 P=1,006,738

On June 16, 2010, the BOD and stockholders of the Parent Company approved the Executive
Stock Option Plan (ESOP).  On December 20, 2010, the Plan was approved by the SEC.  Shares
reserved for issue under the ESOP is 12 million shares.  Basic terms and conditions of the ESOP
are disclosed in Note 18.

On March 28, 2012 and June 8, 2012, the Company’s BOD and stockholders, respectively,
authorized and approved the increase in authorized capital stock from P=800.0 million to
P=2,139.7 million.

Issued Capital Stock
The IPO of the Parent Company’s shares with an offer price of P=15.00 per share, which is
equivalent to P=8.00 per share after the stock dividends, resulted to the issuance of 217,183,818
common shares and reissuance of 132,991,182 shares held in treasury.

In October 2010, shares were issued to Sumitomo Metal Mining Philippine Holdings Corporation
(SMMPHC), Nickel Asia Holdings, Inc. (NAHI) and the President of the Parent Company
pursuant to the Subscription Agreement entered into on September 24, 2010 whereby:
· SMMPHC subscribed to 13,169,982 common shares of the Parent Company for a

consideration of P=206.8 million.
· The Parent Company’s President subscribed to 1,855,000 common shares of the Parent

Company for a consideration of P=26.9 million.
· NAHI subscribed to 720,000,000 preferred shares of the Parent Company for a consideration

of P=7.2 million.

As at December 31, 2013 and 2012, the Parent Company has forty-five (45) and forty-one (41)
stockholders, respectively.

As at December 31, 2013 and 2012, a total of 803,135,234 or 32% and 657,060,167 or 33%,
respectively, of the outstanding common shares of the Parent Company are registered in the name
of forty-three (43) and thirty-nine (39) shareholders, respectively, while the balance of
1,716,024,111 common shares or 68% and 1,356,416,096 common shares or 67%, respectively,
are lodged with the Philippine Depository, Inc. (now known as Philippine Depository and Trust
Corporation).

Dividends
Cash Dividends
On April 5, 2013, the Parent Company’s BOD declared cash dividends amounting to
P=705.3 million, equivalent to P=0.35 per share, to stockholders of record as at April 22, 2013 which
were paid on May 14, 2013.

On March 28, 2012, the Parent Company’s stockholders declared cash dividends amounting to
P=1,073.5 million, equivalent to P=0.80 per share, to stockholders of record as at April 16, 2012,
which were paid on May 11, 2012.
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On October 25, 2011, the Parent Company’s BOD declared special cash dividends amounting to
P=201.0 million, equivalent to P=0.15 per share, to stockholders of record as at November 11, 2011,
which were paid on December 8, 2011.

On March 25, 2011, the Parent Company’s BOD declared cash dividends amounting to
P=468.9 million, equivalent to P=0.35 per share, to stockholders of record as at April 11, 2011.  The
dividends were paid on May 9, 2011.

Stock Dividends
On June 3, 2013, the Parent Company’s stockholders declared twenty-five percent (25%) stock
dividends on the outstanding common shares amounting to P=251.9 million, equivalent to
P=0.50 per share, to stockholders of record as at June 18, 2013 which were issued on July 12, 2013.

On June 8, 2012, the Parent Company’s stockholders declared fifty percent (50%) stock dividends
on the outstanding common shares amounting to P=335.6 million to stockholders of record as at
August 29, 2012 to support the increase in authorized capital stock.  The stock dividends
correspond to 671.2 million common shares at the issue price equivalent to the par value of P=0.50
per share.  The stock dividends were issued on September 24, 2012.

Appropriated Retained Earnings
On November 5, 2013, the Parent Company’s BOD approved the appropriation of retained
earnings amounting to P=1,000.0 million, for the construction, operation and maintenance of a
bunker-fired diesel power station (see Note 36g).

18. Executive Stock Option Plan

On June 16, 2010, the BOD and stockholders of the Parent Company approved the ESOP .  On
December 20, 2010, the Plan was approved by the SEC.

The basic terms and conditions of the ESOP are:
· The ESOP covers up to 12.0 million shares allocated to the Parent Company’s officers and the

officers of the subsidiaries.
· The eligible participants are the directors and officers of the Parent Company and its

subsidiaries, specifically those with a position of Assistant Vice President and higher,
including the Resident Mine Managers of the subsidiaries.

· The exercise price is P=13.50.
· The grant date of the Plan is January 3, 2011 as determined by the Stock Option Committee.
· The term of the Plan shall be six (6) years and the shares will vest to the participant at the rate

of twenty five-percent (25%) per year after the first year of the Plan or December 21, 2011.
· The participant can exercise the vested options by giving notice within the term of the Plan,

and can opt to either purchase the shares at the exercise price or request the Parent Company
to advance the purchase price and to sell the shares in which case the participant will receive
the sales proceeds less the exercise price.

The stock option agreement was made and executed on January 31, 2011 between the Parent
Company and the option grantees.
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The fair value of the stock options is P=6.44, which was estimated as at grant date, January 3, 2011,
using the Black Scholes-Merton model, taking into account the terms and conditions upon which
the options were granted.

The following assumptions were used to determine the fair value of the stock options at effective
grant date:

Grant Date January 3, 2011
Spot price per share P=15.0
Exercise price 13.5
Expected volatility 60.34%
Option life 3.967 years
Dividend yield 2.06%
Risk-free rate 4.50%

The expected volatility reflects the assumption that the historical volatility over a period similar to
the life of the options is indicative of future trends, which may also not necessarily be the actual
outcome.

Except for the effect of stock dividends, there have been no modifications or cancellations in 2013
and 2012.

The following table illustrates the number of, and movements in, stock options:

Number of Options
Weighted Average

Exercise Price
2013 2012 2013 2012

January 1 13,971,473 11,503,912 P=9.00 P=13.50
Exercised (see Note 17) (1,851,218) (2,485,683) 9.00 13.50
Forfeited – (450,000) – 13.50
Granted – 746,088 – 13.50
Stock dividends 3,030,058 4,657,156 7.20 9.00
December 31 15,150,313 13,971,473 P=7.20 P=9.00

In 2013 and 2012, the number of shares and exercise price were adjusted for the effect of the
twenty-five percent (25%) and fifty percent (50%) stock dividends, respectively (see Note 17).

The number of exercisable vested stock options as at December 31, 2013 and 2012 are 9,851,885
and 5,233,977, respectively.

On September 2, 2013 and March 19, 2013, the SEC approved the exemption from registration of
3,030,058 and 4,457,156 common shares, respectively, which shall form part of the ESOP.

In 2013 and 2012, the weighted average stock price at exercise dates was P=26.62 and P=28.16,
respectively, which is equivalent to P=21.30 and P=15.02 per share after the effect of stock
dividends, respectively.
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Movements in the cost of share-based payment plan included in equity are as follows:

2013 2012
Balances at beginning of year P=57,464 P=64,308
Cost of share-based payment recognized as capital

upon exercise (18,309) (9,603)
Stock option expense (see Note 25) 10,369 2,759
Movements during the year (7,940) (6,844)
Balances at end of year P=49,524 P=57,464

The weighted average remaining contractual life of options outstanding is two and a half (2.5)
years and three and a half (3.5) years as at December 31, 2013 and 2012, respectively.

In 2013, 2012 and 2011, the cost of share-based payments expense amounting to P=10.4 million,
P=2.8 million and P=63.2 million, respectively (see Note 25).

19. Earnings Per Share

The following reflects the income and share data used in the basic and diluted earnings per share
computations:

2013 2012 2011
Net income attributable to equity
 holders of the parent P=2,053,674 P=2,207,210 P=3,537,782
Preferred stock dividends 504 504 504
Net income attributable to equity

holders of the parent for basic
 earnings 2,053,170 2,206,706 3,537,278
Dividends on dilutive potential
 ordinary shares – 474 –
Net income attributable to

ordinary equity holders of the
 parent adjusted for the
 effect of dilution P=2,053,170 P=2,206,232 P=3,537,278

Weighted average number of
 common shares for basic EPS 2,518,547,419 2,515,828,227 2,512,184,677
Effect of dilution from share
 options 11,250,000 6,093,750 5,625,000

Weighted average number of
 common shares adjusted for
 the effect of dilution 2,529,797,419 2,521,921,977 2,517,809,677
Basic EPS P=0.82 P=0.88 P=1.41
Diluted EPS P=0.81 P=0.88 P=1.40
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There have been no other transactions involving ordinary shares or potential ordinary shares
between the end of the reporting period and the date of authorization of the consolidated financial
statements.

20. Cost of Sales

2013 2012 2011
Production overhead P=1,938,349 P=1,986,973 P=1,594,701
Outside services 869,379 1,194,218 931,168
Depreciation and depletion

(see Note 26) 830,512 615,090 423,621
Personnel costs (see Note 25) 669,699 614,390 626,309
Long-term stockpile inventory

(see Note 12) 235,169 132,997 143,184
4,543,108 4,543,668 3,718,983

Net changes in beneficiated
nickel ore and limestone ore (53,814) (76,453) (369,293)

P=4,489,294 P=4,467,215 P=3,349,690

Outside services pertain to services offered by the contractors related to the mining activities of
the Group.  These services include, but are not limited to, hauling, stevedoring, janitorial,
maintenance, security and blasting equipment rental.

21. Cost of Services

2013 2012 2011
Depreciation and

depletion (see Note 26) P=133,040 P=100,726 P=72,769
Equipment operating cost 76,058 78,681 65,027
Personnel costs (see Note 25) 63,836 36,869 32,847
Overhead 49,962 15,575 17,331
Outside services 12,396 28,548 26,286

P=335,292 P=260,399 P=214,260

Equipment operating cost includes interest expense amounting to P=33.5 million, P=38.1 million and
P=27.6 million in 2013, 2012 and 2011, respectively (see Note 15).

22. Shipping and Loading Costs

2013 2012 2011
Contract fees P=801,402 P=857,455 P=769,647
Supplies and fuel, oil and

lubricants 298,752 271,266 225,119
Depreciation and

depletion (see Note 26) 155,810 123,670 102,526
Personnel costs (see Note 25) 72,219 61,865 84,523
Other services and fees 70,588 86,294 104,261

P=1,398,771 P=1,400,550 P=1,286,076
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23. Excise Taxes and Royalties

2013 2012 2011
Royalties (see Notes 36e and 36j) P=439,098 P=485,072 P=491,656
Excise taxes (see Note 36e) 209,510 222,865 244,606

P=648,608 P=707,937 P=736,262

24. General and Administrative

2013 2012 2011
Personnel costs (see Note 25) P=223,081 P=173,819 P=276,641
Depreciation (see Note 26) 84,705 84,941 81,711
Taxes and licenses 80,474 66,199 31,942
Outside services 67,750 62,860 47,437
Transportation and travel 20,246 18,257 20,260
Entertainment, amusement and
 recreation 13,720 13,721 15,008
Communications, light and water 11,882 13,458 10,902
Repairs and maintenance 9,528 8,661 8,364
Others 113,433 85,665 85,160

P=624,819 P=527,581 P=577,425

Other general and administrative expense is composed of dues and subscription expense, rentals,
other service fees and other numerous transactions with minimal amounts.

25. Personnel Costs

2013 2012 2011
Salaries, wages and employee

benefits P=963,293 P=840,942 P=916,767
Pension cost (see Note 32) 55,173 43,242 40,346
Cost of share-based payment

plan (see Note 18) 10,369 2,759 63,207
P=1,028,835 P=886,943 P=1,020,320

 The amounts of personnel costs are distributed as follows:

2013 2012 2011
Cost of sales (see Note 20) P=669,699 P=614,390 P=626,309
General and administrative

(see Note 24) 223,081 173,819 276,641
Shipping and loading costs
 (see Note 22) 72,219 61,865 84,523
Cost of services (see Note 21) 63,836 36,869 32,847

P=1,028,835 P=886,943 P=1,020,320
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26. Depreciation and Depletion

2013 2012 2011
Property and equipment

(see Note 9) P=1,260,601 P=974,382 P=724,613
Investment properties

(see Note 10) 2,050 7,501 9,208
P=1,262,651 P=981,883 P=733,821

The amounts of depreciation and depletion expense are distributed as follows:

2013 2012 2011
Cost of sales (see Note 20) P=830,512 P=615,090 P=423,621
Shipping and loading

costs (see Note 22) 155,810 123,670 102,526
Cost of services (see Note 21) 133,040 100,726 72,769
General and administrative

(see Note 24) 84,705 84,941 81,711
Others 58,584 57,456 53,194

P=1,262,651 P=981,883 P=733,821

27. Finance Income

2013 2012 2011
Interest income

(see Notes 4, 7 and 32) P=159,445 P=226,414 P=208,436
Gain on:

Sale of AFS financial
  assets (see Note 7) 7,308 6,490 –

Sale of investment funds – 2,136 –
P=166,753 P=235,040 P=208,436

28. Finance Expenses

2013 2012 2011
Guarantee service fee

(see Note 36f) P=104,235 P=83,987 P=26,636
Interest expense

(see Notes 15 and 32) 13,242 16,199 7,346
Accretion interest on provision

for mine rehabilitation and
decommissioning

 (see Note 16) 8,554 13,539 10,355
Provision for impairment losses

on trade and other receivables
(see Note 5) 2,267 811 3,962

Loss on sale of AFS financial
 assets – – 18,316

P=128,298 P=114,536 P=66,615
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29. Other Income - Net

2013 2012 2011
Gain (loss) on:

Sale of investment properties
 (see Note 10) P=145,095 P=– P=–
Sale of property and

equipment 82,005 1,369 (2,896)
Casualty (7,439) – (239,459)
Write off of input VAT (6,752) (5,068) –
Long-term stockpile
 inventory write-up – – 573,090

Reversals of allowance for
(provisions for):
Impairment of deferred mine

 and exploration costs
 (see Note 13) (144,155) – (61,853)

Impairment losses on
  beneficiated nickel ore
  inventory (see Note 6) 9,163 8,226 (19,141)

Impairment losses on trade
  and other receivables
  (see Note 5) 4,769 – –
Impairment losses on input

VAT (see Note 8) (530) – (914)
Impairment of advances to

 claimowners – – (21,400)
Dividend income (see Note 7) 62,654 192,720 436,369
Foreign exchange gains
 (losses) -net 53,293 (123,466) 39,695
Despatch (demurrage) 49,134 70,567 (63,219)
Special projects 28,375 79,791 7,432
Issuance of fuel, oil and

lubricants 8,209 22,511 12,804
Other services 4,766 6,489 7,347
Rentals and accommodations 4,209 4,178 4,296
Others - net 16,987 42,945 73,049

P=309,783 P=300,262 P=745,200

Others include pension income recognized by a subsidiary as determined by the Group’s actuary
and miscellaneous services provided to CBNC on per job order basis, net of related cost incurred.
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Breakdown of the foreign exchange gains (losses) - net follow:

2013 2012 2011
Realized foreign exchange gains

(losses) P=90,798 (P=142,786) P=12,801
Unrealized foreign exchange

gains (losses) on:
Cash and cash equivalents 77,129 (54,282) 8,358
Trade and other receivables 4,370 (22,249) 3,062
AFS financial assets 860 (11,217) 17,074
Trade and other payables (504) 1,181 59
Long-term debt (119,636) 105,793 (1,659)
Other accounts 276 94 –

P=53,293 (P=123,466) P=39,695

30. Material Partly-Owned Subsidiaries

Financial information of subsidiaries that have material non-controlling interests are provided
below:

Proportion of equity interest held by non-controlling interests:

Principal Place of Business 2013 2012
RTN Philippines 40.00% 40.00%
TMC Philippines 35.00% 35.00%

Equity attributable to material non-controlling interest:

2013 2012
RTN P=2,297,884 P=2,418,262
TMC 1,677,390 1,429,277

 Net income attributable to material non-controlling interest:

2013 2012
RTN P=380,490 P=605,383
TMC 262,465 380,495

 Other comprehensive income (loss) attributable to material non-controlling interest:

2013 2012
RTN (P=21,205) P=24,481
TMC (15,195) 7,396
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The summarized financial information of these subsidiaries are provided below.  This information
is based on amounts before inter-company eliminations.

Summarized statements of comprehensive income for the year ended December 31, 2013:

RTN TMC
Revenues P=3,535,178 P=3,370,272
Cost of sales and services (1,932,816) (1,307,120)
Operating expenses (579,759) (974,615)
Other income - net 204,041 3,364
Finance income - net 42,854 8,676
Income before income tax 1,269,498 1,100,577
Provision for income tax (318,274) (350,677)
Net income 951,224 749,900
Other comprehensive loss (53,013) (43,413)
Total comprehensive income P=898,211 P=706,487

Attributable to non-controlling interests P=292,940 P=247,270
Dividends paid to non-controlling interests 480,000 –

Summarized statements of comprehensive income for the year ended December 31, 2012:

RTN TMC
Revenues P=4,351,141 P=3,218,567
Cost of sales and services (2,219,040) (1,113,332)
Operating expenses (556,128) (769,547)
Other income - net 242,977 78,768
Finance income - net 57,119 20,692
Income before income tax 1,876,069 1,435,148
Provision for income tax (423,814) (369,150)
Net income 1,452,255 1,065,998
Other comprehensive income 61,202 21,132
Total comprehensive income P=1,513,457 P=1,087,130

Attributable to non-controlling interests P=566,985 P=380,495
Dividends paid to non-controlling interests 600,000 –

Summarized statements of financial position as at December 31, 2013:

RTN TMC
Current assets P=3,690,031 P=2,502,364
Noncurrent assets 2,621,293 4,263,406
Current liabilities (372,054) (414,052)
Noncurrent liabilities (194,561) (1,559,176)
Total equity P=5,744,709 P=4,792,542

Attributable to equity holders of parent P=3,446,825 P=3,115,152
Non-controlling interest 2,297,884 1,677,390
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Summarized statements of financial position as at December 31, 2012:

RTN TMC
Current assets P=3,739,779 P=2,577,490
Noncurrent assets 2,976,186 3,348,574
Current liabilities (469,818) (366,924)
Noncurrent liabilities (200,493) (1,475,491)
Total equity P=6,045,654 P=4,083,649

Attributable to equity holders of parent P=3,627,392 P=2,654,372
Non-controlling interest 2,418,262 1,429,277

Summarized cash flow information for the year ended December 31, 2013:

RTN TMC
Operating P=1,569,339 P=888,778
Investing (121,040) (1,322,766)
Financing (1,244,781) (108,874)
Net increase (decrease) in cash and cash

equivalents P=203,518 (P=542,862)

Summarized cash flow information for the year ended December 31, 2012:

RTN TMC
Operating P=1,643,112 P=1,152,222
Investing (1,275,849) (954,751)
Financing (1,547,825) (112,203)
Net increase (decrease) in cash and cash equivalents (P=1,180,562) P=85,268

31. Related Party Transactions

Related party relationships exist when one party has the ability to control, directly or indirectly
through one or more intermediaries, the other party or exercise significant influence over the other
party in making financial and operating decisions.  Such relationships also exist between and/or
among entities which are under common control with the reporting enterprise, or between and/or
among the reporting enterprise and their key management personnel, directors, or its stockholders.

Set out on next page are the Group’s transactions with related parties in 2013, 2012 and 2011,
including the corresponding assets and liabilities arising from the said transactions as at
December 31, 2013 and 2012.
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Amount

Trade and Other
Receivables
(see Note 5)

Trade and Other Payables
(see Note 14)

Amounts Owed by
Related Parties

(see Note 5)
Long-term Debt

(see Note 15)
Terms Conditions

2013 2012 2011 2013 2012 2013 2012 2013 2012 2013 2012
Stockholders
Pacific Metals Co., Ltd.

(PAMCO)
 Sale of ore and

 services
P=1,269,780 P=2,086,909 P=2,061,853 P=5,948 P=61,914 P=– P=– P=– P=– P=– P=– Ninety percent (90%)

upon receipt of
documents and ten

percent (10%) after the
final dry weight and

applicable assay have
been determined;

noninterest- bearing

Unsecured; no
guarantee

 Dividends paid 480,000 600,000 – – – – – – – – – Payable on demand;
noninterest-bearing

Fully paid

Draft survey fee 295 388 – 54 – – – – – – – Payable on demand;
noninterest-bearing

Unsecured; no
guarantee

 Despatch
 income

1,080 – – 1,080 – – – – – – – Collectible on demand;
noninterest-bearing

Unsecured; no
guarantee

SMM
 Sale of ore 42,040 125,687 407,300 – – – – – – – – Collectible upon

billing;
noninterest-bearing

Unsecured; no
guarantee

 Guarantee fee 103,351 82,668 – – – 39,549 32,548 – – – – Every twenty first (21)
of February and

August

Unsecured

 Short-term
 advances

1,783 – – – – – – 532 – – – Collectible upon
billing;

noninterest-bearing

Unsecured;
no guarantee

(Forward)
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Amount

Trade and Other
Receivables
(see Note 5)

Trade and Other Payables
(see Note 14)

Amounts Owed by
Related Parties

(see Note 5)
Long-term Debt

(see Note 15)
Terms Conditions

2013 2012 2011 2013 2012 2013 2012 2013 2012 2013 2012
Stockholders
SMM
 Additional loan

 facility
P=– P=– P=– P=– P=– P=– P=– P=– P=– P=179,001 P=210,295 Principal is payable in

semi-annual
installments, interest is
based on one hundred

eighty (180)-day
British Banker

Association LIBOR
plus two percent (2%)

spread

Secured; with
guarantee

NAHI
 Short-term

 advances
100 106 – – – – – – 7,564 – – Collectible upon

billing;
noninterest-bearing

Unsecured;
no guarantee

 Dividends
 payable

504 504 504 – – 2,016 1,512 – – – – Payable on demand;
noninterest-bearing

Unsecured;
no guarantee

With Common
Stockholders

CBNC
 Sale of ore and

 services
1,744,600 1,695,491 2,286,240 200,454 312,268 – – – – – – Seven (7) to thirty (30)

days;
noninterest-bearing

Unsecured; no
guarantee

 Infralease and
 throughput

52,445 56,721 – 23,983 24,597 – – – – – – Collectible at the end
of February and

August;
 noninterest-bearing

Unsecured; no
guarantee

 Dividend
 received

60,480 191,880 – – – – – – – – – Collectible
within 30 days from

declaration date;
noninterest-bearing

Fully
collected

(Forward)
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Amount

Trade and Other
Receivables
(see Note 5)

Trade and Other Payables
(see Note 14)

Amounts Owed by
Related Parties

(see Note 5)
Long-term Debt

(see Note 15)
Terms Conditions

2013 2012 2011 2013 2012 2013 2012 2013 2012 2013 2012
With Common

Stockholders
CBNC
 Other income P=8,846 P=40,489 P=– P=26,066 P=48,832 P=– P=– P=– P=– P=– P=– Collectible on demand;

noninterest-bearing
Unsecured; no

guarantee
 Short-term

 advances
625 – – – – – – 63 – – – Collectible upon

billing;
noninterest-bearing

Unsecured; no
guarantee

Manta Equities,
Inc.
 Rentals,
  dues and
  utilities

13,542 – 1,288 1,451 Collectible upon
billing; noninterest-

bearing

Unsecured; no
guarantee

 Rental
  deposits

7,896 – – 2,292 – – – – – – – Collectible upon end
of the lease;

 noninterest-bearing

Unsecured;
no guarantee

  Short-term
  advances

1,147 28 – 745 – – – 83 76 – – Collectible upon
billing;

noninterest-bearing

Unsecured; no
guarantee

Associate

THNC
 Sale of ore 237,071 – – 75,638 – – – – – – – 30 days term,

noninterest-bearing
Unsecured; no

guarantee
 Rendering of

 service
125,003 124,702 110,045 31,146 28,920 – – – – – – Collectible upon

billing;
noninterest-bearing

Unsecured; no
guarantee

 Materials
 handling
 (see Note 31a)

124,523 – – 42,705 – – – – – – – Collectible on demand;
noninterest-bearing

Unsecured; no
guarantee

 Rental income 6,703 – – – – – – – – – – Collectible on demand;
noninterest-bearing

Unsecured; no
guarantee

(Forward)
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Amount

Trade and Other
Receivables
(see Note 5)

Trade and Other Payables
(see Note 14)

Amounts Owed by
Related Parties

(see Note 5)
Long-term Debt

(see Note 15)
Terms Conditions

2013 2012 2011 2013 2012 2013 2012 2013 2012 2013 2012
THNC
Associate
 Additional loan

 facility
P=– P=– P=– P=– P=– P=– P=– P=– P=– P=1,359,596 P=1,328,994 Principal is payable in

semi-annual
installments, interest is
based on one hundred

eighty (180)-day
British Banker

Association LIBOR
plus two percent (2%)

spread

Secured; with
guarantee

 Short-term
 advances

22,180 21,446 12,492 – – – – 8,534 6,611 – – Collectible upon
billing;

noninterest-bearing

Unsecured; no
guarantee

P=411,399 P=476,531 P=43,016 P=34,060 P=9,212 P=14,251 P=1,538,597 P=1,539,289
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Terms and Conditions of Transactions with Related Parties
All sales and purchases from related parties are made at prevailing market prices.  Outstanding
balances as at December 31, 2013, 2012 and 2011 pertain to the extension and receipt of advances
to and from related parties and these are unsecured, short-term, interest-free and settlement occurs
in cash.  Except for the guarantee on the CBNC and THNC Loan Obligations (see Note 36f), there
have been no guarantees received or provided for any related party receivables or payables,
respectively.  This assessment is undertaken at each end of the reporting period through the
examination of the financial position of the related party and the market in which the related party
operates.

a. Sales and Service Agreements

Nickel Ore Sale Agreements with PAMCO
HMC, CMC and TMC supply saprolite ore to PAMCO under renewable annual agreements.
PAMCO is a stockholder of the Parent Company and TMC.  All sales made to PAMCO are
transacted at prevailing market prices.  Under the terms of the agreement, the base price of the
ore products for a specific shipment shall be based on London Metal Exchange (LME).
PAMCO shall pay the Group ninety percent (90%) of the provisional invoice amount upon
receipt of the required documents and pay the final payment of each shipment after the final
dry weight and applicable assay have been determined.  Outstanding balances as at December
31, 2013 and 2012 are unsecured, interest-free and settlement occurs in cash.  Receivable from
PAMCO is included as part of “Trade and other receivables” and is expected to be collected
subsequently.

Nickel Ore Sale Agreement with PAMCO and Sojitz Corporation (Sojitz)
RTN supplies saprolite ore to PAMCO under a sale agreement, which shall continue to be
valid and in effect until December 2015, wherein PAMCO appointed Sojitz as agent.  PAMCO
owns thirty-six percent (36%) and Sojitz owns four percent (4%) of the outstanding shares in
the capital stock of RTN.

Nickel Ore Sale Agreement with SMM
On April 1, 2011, RTN, TMC, HMC, CMC and SMM entered into an agreement to supply
nickel ore to the latter.  The agreement shall be valid from April 2011 and shall continue to be
valid and in effect until December 2015.

Nickel Ore Supply Agreement with CBNC
RTN entered into an agreement with CBNC to supply all of the limonite ore requirements for
the Coral Bay Hydro Metallurgical Processing Plant (HPP) facility until the earlier of the
cessation of operations at the Coral Bay HPP facility and exhaustion of the limonite ore reserves
at the Rio Tuba mine.  RTN has also entered into an agreement with CBNC to supply
limestone and provide ancillary services to the Coral Bay High Pressure Acid Leach (HPAL)
facility.  CBNC is the owner of the Coral Bay HPP facility.  Receivable from CBNC is
included as part of “Trade and other receivables” and is expected to be collected subsequently.

Nickel Ore Supply Agreement with THNC
TMC entered into an agreement with THNC, a Philippine Corporation, covering the sale of its
ore products.  Under the terms of the agreement, the base price of the ore products for a
specific shipment shall be based on LME.

Service Agreements with CBNC
RTN entered into various service agreements with CBNC pertaining to tailings dam
construction, materials handling and others.



- 68 -

*SGVFS005407*

Materials Handling Agreement with THNC
On October 7, 2013, TMC and THNC executed an agreement wherein TMC will render
services related to the handling, hauling and transport of cargo for the latter.  THNC shall
compensate TMC based on the prices stipulated in the agreement which are determined on the
basis of the weight of the cargo.  Payment is collected within fifteen (15) days from receipt of
TMC’s billing.

b. Stockholder Agreements

THNC Stockholder’s Agreement
On September 15, 2010, NAC, SMM and Mitsui executed a Stockholders Agreement, pursuant
to which the parties formed a joint venture company, Taganito HPAL Nickel, to build and
operate a plant in Barangay Taganito, Claver, Surigao del Norte for the purpose of producing
and selling nickel-cobalt mixed sulfide to be used for the production of electrolytic nickel and
electrolytic cobalt.

Pursuant to the Stockholders Agreement, SMM granted THNC a non-exclusive license of
technology owned by SMM to produce the products and has undertaken to provide technical
assistance to THNC.  The Parent Company has undertaken to cause TMC to supply THNC
with nickel ore and limestone and to further cause TMC to make available to THNC the use of
the land and infrastructure necessary for the production of the products while Mitsui shall
assist THNC in procuring materials and equipment necessary for the mine’s operations. The
Stockholders Agreement shall terminate upon the dissolution of THNC.

In a separate agreement dated December 9, 2011, SMM, which also owns 62.5% of THNC,
agreed to assume Parent Company’s obligation to make loans to, or guarantee the repayment
of, THNC’s loans obligations.  The Parent Company, in consideration for this agreement, pays
SMM an annual guarantee fee of 1% of THNC’s outstanding loans obligation.

CBNC Stockholder Agreement
On July 1, 2002, RTN, along with the other stockholders of CBNC, agreed to make loans to
CBNC or guarantee the repayment of CBNC’s loans obligation in accordance with the
financial requirements of CBNC, in proportion to their shareholding ratio in CBNC.

In a separate agreement dated October 22, 2002, SMM, which owns 54% of CBNC, agreed to
assume RTN’s obligation to make loans to, or guarantee the repayment of CBNC’s loans
obligations.  RTN, in consideration for this agreement, pays SMM an annual guarantee fee of
1% of CBNC’s outstanding loans obligation.

As at December 31, 2013, RTN owns 10% of CBNC’s outstanding capital stock.  In February
2014, RTN declared as property dividends its shares of stock in CBNC to the Parent Company.
(see Note 37).

c. Other Agreements

Funding Commitment with SMM
RTN’s long-term debt was incurred to complete infrastructure projects to support the
development of the Coral Bay HPAL facility.  These projects included the causeway, trestles
and dolphins in the Rio Tuba foreshore and offshore areas (see Note 15).



- 69 -

*SGVFS005407*

Funding Commitment with THNC
TMC as owner/developer of Taganito Special Economic Zone (TSEZ) incurred a long-term
debt to finance the construction of the pier facilities that will be utilized to support the
operations of the Taganito HPAL facility.  These projects included the jetty, dolphins, rubber
fender, jettybollard and other pier facilities in the Taganito foreshore and offshore areas.

d. Compensation of Key Management Personnel

The Group considers as key management personnel all employees holding managerial
positions up to the president.  The short-term benefits of key management personnel of the
Group in 2013, 2012 and 2011 amounted to about P=162.6 million, P=145.8 million and
P=161.2 million, respectively.  The post-employment benefits of key management personnel of
the Group amounted to P=4.1 million in 2013, P=5.5 million in 2012 and P=4.1 million in 2011,
respectively.  Cost of share-based payments of key management personnel in 2013, 2012 and
2011 amounted to P=10.4 million, P=2.8 million and P=63.2 million, respectively.

e. Lease Agreement

On March 18, 2013, the Group entered into a lease agreement with MEI for its office and
parking space.  The lease agreement is effective for a period of five (5) years starting
May 15, 2013 and is renewable subject to negotiation of the terms and conditions and mutual
agreement of both parties.  Rent expense pertaining to the lease amounted to P=10.0 million
and nil in 2013 and 2012, respectively.

Future minimum rent payable under the lease as at December 31, 2013 and 2012 are as
follows:

2013 2012
Within one (1) year P=20,350 P=–
After one (1) year but not more than five (5) years 70,378 –

P=90,728 P=–

32. Pension Costs

The Group has two (2) funded and three (3) unfunded, noncontributory defined benefit retirement
plans covering substantially all of its employees.

Under the existing regulatory framework,  Republic Act (RA) 7641, The Retirement Pay Law,
requires a provision for retirement pay to qualified private sector employees in the absence of any
retirement plan in the entity, provided however that the employee’s retirement benefits under any
collective bargaining and other agreements shall not be less than those provided under the law.
The law does not require minimum funding of the plan.
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The following tables summarize the pension liabilities and pension asset recognized in the
consolidated statements of financial position:

2013 2012
Funded pension liabilities

RTN P=40,187 P=–
TMC 164,121 101,753

Unfunded pension liabilities
NAC 23,214 –
CMC 31,418 24,985
HMC 20,135 9,794

P=279,075 P=136,532

Funded pension asset
RTN P=– P=56,986
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The following tables summarize the components of net pension costs recognized in the consolidated statements of income and the funded status and amounts recognized
in the consolidated statements of financial position for the respective plans:

Changes in net defined benefit liability and fair value of plan assets in 2013, 2012 and 2011 and are as follows:

December 31, 2013
Net benefit cost in consolidated statements

of income Remeasurements in other comprehensive income

January 1,
2013

Current
service cost Net interest Subtotal

Benefits
paid

Return on plan
assets (excluding
amount included

in net interest)

Actuarial
changes arising
from changes in

financial
assumptions

Actuarial changes
arising from

experience
adjustments

Changes in the
effect of asset

ceiling Subtotal Contributions
December 31,

2013
RTN P=306,001 P=24,602 P=20,715 P=45,317 (P=20,691) P=– P=54,110 P=9,492 P=– P=63,602 P=– P=394,229
TMC 171,213 21,500 10,769 32,269 (5,206) – 43,138 (159) – 42,979 – 241,255
Defined benefit
 liability 477,214 46,102 31,484 77,586 (25,897) – 97,248 9,333 – 106,581 – 635,484
RTN (370,170) – (24,360) (24,360) 20,691 19,797 – – – 19,797 – (354,042)
TMC (69,460) – (4,520) (4,520) 5,206 1,640 – – – 1,640 (10,000) (77,134)
Fair value of
 plan assets (439,630) – (28,880) (28,880) 25,897 21,437 – – – 21,437 (10,000) (431,176)
RTN 7,183 – 487 487 – – – – (7,670) (7,670) – –
TMC – – – – – – – – – – – –
Restrictions on
 asset recognized 7,183 – 487 487 – – – – (7,670) (7,670) – –
RTN (56,986) 24,602 (3,158) 21,444 – 19,797 54,110 9,492 (7,670) 75,729 – 40,187
TMC 101,753 21,500 6,249 27,749 – 1,640 43,138 (159) – 44,619 (10,000) 164,121
Pension liability P=44,767 P=46,102 P=3,091 P=49,193 P=– P=21,437 P=97,248 P=9,333 (P=7,670) P=120,348 (P=10,000) P=204,308
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December 31, 2012, as restated
Net benefit cost in consolidated statements

of income Remeasurements in other comprehensive income

January 1,
2012

(As restated)
Current

service cost Net interest Subtotal
Benefits

paid

Return on
plan assets
(excluding

amount
included in

net interest)

Actuarial
changes

arising
from changes

in
demographic
assumptions

Actuarial
changes

arising
from changes

in financial
assumptions

Actuarial
changes

arising
from

experience
adjustments

Changes in
the

effect of asset
ceiling Subtotal Contributions

December 31,
2012

(As restated)
RTN P=349,890 P=24,984 P=24,212 P=49,196 (P=33,034) P=– (P=6,177) (P=71,123) P=17,249 P=– (P=60,051) P=– P=306,001
TMC 153,774 13,785 9,150 22,935 (3,772) – – (7,614) 5,890 – (1,724) – 171,213
Defined benefit
 liability 503,664 38,769 33,362 72,131 (36,806) – (6,177) (78,737) 23,139 – (61,775) – 477,214
RTN (320,181) – (21,933) (21,933) 33,034 (34,561) – – – – (34,561) (26,529) (370,170)
TMC (57,879) – (3,629) (3,629) 3,772 (1,724) – – – – (1,724) (10,000) (69,460)
Fair value of
 plan assets (378,060) – (25,562) (25,562) 36,806 (36,285) – – – – (36,285) (36,529) (439,630)
RTN – – – – – – – – – 7,183 7,183 – 7,183
TMC – – – – – – – – – – – – –
Restrictions on
 asset recognized – – – – – – – – – 7,183 7,183 – 7,183
RTN 29,709 24,984 2,279 27,263 – (34,561) (6,177) (71,123) 17,249 7,183 (87,429) (26,529) (56,986)
TMC 95,895 13,785 5,521 19,306 – (1,724) – (7,614) 5,890 – (3,448) (10,000) 101,753
Pension asset P=29,709 P=24,984 P=2,279 P=27,263 P=– (P=34,561) (P=6,177) (P=71,123) P=17,249 P=7,183 (P=87,429) (P=26,529) (P=56,986)
Pension liability P=95,895 P=13,785 P=5,521 P=19,306 P=– (P=1,724) P=– (P=7,614) P=5,890 P=– (P=3,448) (P=10,000) P=101,753
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December 31, 2011, as restated

Net benefit cost in consolidated statements of income Remeasurements in other comprehensive income

January 1,
2011

(As restated)
Current

service cost
Past

service cost Net interest Subtotal
Benefits

paid

Return on
plan assets
(excluding

amount
included in

net interest)

 Actuarial
changes arising

from changes in
demographic
assumptions

Actuarial
changes arising

from changes in
financial

assumptions

Actuarial
changes arising

from experience
adjustments Subtotal Contributions

December 31,
2011

(As restated)
RTN P=332,105 P=23,578 P=18,241 P=26,535 P=68,354 (P=40,204) P=– P=– (P=4,065) (P=6,300) (P=10,365) P=– P=349,890
TMC 126,444 11,701 – 9,572 21,273 (12,338) – – 17,902 493 18,395 – 153,774
Defined benefit
 liability 458,549 35,279 – 36,107 89,627 (52,542) – – 13,837 (5,807) 8,030 – 503,664
RTN (302,904) – – (23,793) (23,793) 40,204 (3,721) – – – (3,721) (29,967) (320,181)
TMC (66,172) – – (4,543) (4,543) 12,338 498 – – – 498 – (57,879)
Fair value of
 plan assets (369,076) – – (28,336) (28,336) 52,542 (3,223) – – – (3,223) (29,967) (378,060)
RTN – – – – – – – – – – –
TMC – – – – – – – – – – – – –
Restrictions on
 asset recognized – – – – – – – – – – – – –
RTN 29,201 23,578 – 2,742 44,561 – (3,721) – (4,065) (6,300) (14,086) (29,967) 29,709
TMC 60,272 11,701 – 5,029 16,730 – 498 – 17,902 493 18,893 – 95,895
Pension liability P=89,473 P=35,279 P=– P=7,771 P=61,291 P=– (P=3,223) P=– P=13,837 (P=5,807) P=4,807 (P=29,967) P=125,604
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 Changes in unfunded pension liability as at December 31, 2013, 2012 and 2011 are as follows:

December 31, 2013

 Net benefit cost in consolidated statements of income Remeasurements in other comprehensive income

January 1,
2013

Current
service cost Interest cost Subtotal

Benefits
paid

Actuarial
changes arising

from changes in
demographic
assumptions

Actuarial
changes arising
from changes in

financial
assumptions

Actuarial
changes arising

from experience
adjustments Subtotal

December 31,
2013

NAC P=– P=4,382 P=– P=4,382 P=– P=– P=– P=18,832 P=18,832 P=23,214
CMC 24,985 2,943 1,579 4,522 (648) (4,428) 5,794 1,193 2,559 31,418
HMC 9,794 1,746 648 2,394 – – 2,783 5,164 7,947 20,135
Pension liability P=34,779 P=9,071 P=2,227 P=11,298 (P=648) (P=4,428) P=8,577 P=25,189 P=29,338 P=74,767

December 31, 2012, as restated

Net benefit cost in consolidated statements of income Remeasurements in other comprehensive income

January 1, 2012
(As restated)

Current
service cost Interest cost Subtotal

Benefits
paid

Actuarial
changes arising

from changes in
demographic
assumptions

Actuarial
changes arising

from changes in
financial

assumptions

Actuarial
changes arising

from experience
adjustments Subtotal

December 31,
2012

(As restated)
CMC P=20,614 P=2,494 P=1,237 P=3,731 (P=715) P=– (P=553) P=1,908 P=1,355 P=24,985
HMC 10,847 1,979 671 2,650 (808) (415) (445) (2,035) (2,895) 9,794
Pension liability P=31,461 P=4,473 P=1,908 P=6,381 (P=1,523) (P=415) (P=998) (P=127) (P=1,540) P=34,779

December 31, 2011, as restated

Net benefit cost in consolidated statements of income Remeasurements in other comprehensive income

January 1, 2011
(As restated)

Current
service cost Interest cost Subtotal

Benefits
paid

Actuarial
changes arising

from changes in
demographic
assumptions

Actuarial
changes arising

from changes in
financial

assumptions

Actuarial
changes arising

from experience
adjustments Subtotal

December 31,
2011

(As restated)
CMC P=19,726 P=2,960 P=1,545 P=4,505 P=– P=– P=2,482  (P=6,099) (P=3,617) P=20,614
HMC 10,482 2,107 843 2,950 – – (1,639) (946) (2,585) 10,847
Pension liability P=30,208 P=5,067 P=2,388 P=7,455 P=– P=– P=843 (P=7,045) (P=6,202) P=31,461
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The main categories of plan assets as a percentage of the fair value of total plan assets follow:

2013 RTN TMC
Fixed income securities 54.83% 80.49%
Investments in shares of stock 17.24% 5.94%
Others 27.93% 13.57%

100.00% 100.00%

2012 RTN TMC
Fixed income securities 72.30% 57.23%
Investments in shares of stock 23.30% 30.17%
Others 4.40% 12.60%

100.00% 100.00%

The overall expected rate of return on assets is determined based on the market expectations
prevailing on that date, applicable to the period over which the obligation is to be settled.

The principal assumptions used in determining the pension asset (liability) for the Group’s plans
are shown below:

2013 NAC RTN TMC HMC CMC
Discount rate 4.81% 6.40% 4.77% 5.04% 4.71%
Salary increase rate 5.00% 5.00% 10.00% 5.00% 5.00%

2012 NAC RTN TMC HMC CMC
Discount rate – 6.77% 6.29% 6.62% 6.32%
Salary increase rate – 5.00% 10.00% 5.00% 5.00%

2011 NAC RTN TMC HMC CMC
Discount rate – 6.92% 7.57% 8.04% 6.00%
Salary increase rate – 8.00% 10.00% 5.00% 5.00%

 Assumptions regarding future mortality rate are based on the 2001 CSO Table - Generational
developed by the Society of Actuaries, which provides separate rates for males and females.

 The sensitivity analysis below has been determined based on reasonably possible changes of each
significant assumption on the defined retirement benefits liability as at the end of the reporting
period, assuming all other assumptions were held constant:

Increase
(decrease) 2013

Discount rates +100 basis points (P=68,433)
-100 basis points 81,796

Salary increase rate +100 basis points 72,534
-100 basis points (62,379)

As at March 24, 2014, the Group has not yet reasonably determined the amount of 2014
contributions to the retirement fund.
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 Shown below is the maturity analysis of the undiscounted benefit payments:

2013
Within the next twelve (12) months P=36,272
Between two (2) and five (5) years 188,555
Between five (5) and ten (10) years 292,457
Total expected payments P=517,284

 The average duration of the defined retirement benefits liability as at December 31, 2013 is
16.8 years.

33. Income Taxes

The provision for current income tax shown in the consolidated statements of income includes the
Regular Corporate Income Tax (RCIT) of HMC, TMC and RTN and Minimum Corporate Income
Tax (MCIT) of NAC, CMC and LCSLC in 2013, RCIT of HMC, TMC and RTN and MCIT of
CMC and CEXCI in 2012, and RCIT of HMC, TMC, RTN, CMC, LCSLC and FEI in 2011, as
follows:

2013 2012 2011
HMC P=487,825 P=428,994 P=170,455
TMC 345,837 399,002 408,179
RTN 321,338 424,336 852,466
CMC 7,819 11,936 185,053
NAC 6,574 – –
LCSLC 111 – 3,596
CExCI – 2 –
FEI – – 30

P=1,169,504 P=1,264,270 P=1,619,779

SNMRC, CExCI and FEI were in gross and net taxable loss positions in 2013.

The reconciliation between the provisions for (benefit from) income tax computed at the statutory
income tax rates and the provision for (benefit from) income tax at the effective tax rates as shown
in the consolidated statements of income follow:

2013 2012 2011
Income tax at statutory rates from

non PEZA registered
activities P=1,785,374 P=1,899,359 P=2,312,252

Income tax at statutory rates from
PEZA registered activities (4,554) 4,729 934

Add (deduct) tax effects of:
Dividend income exempted
 from tax (534,152) (732,575) (533,019)

(Forward)
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2013 2012 2011
Movements in deductible
 temporary differences for
 which deferred income
 taxes were recognized (P=73,938) (P=43,111) P=125,234
Benefit from availment of
  optional standard
  deduction (56,877) (62,861) (372,062)
Interest income subjected to
 final tax (46,247) (63,248) (56,393)
Expired NOLCO and excess

MCIT over RCIT 37,767 1,496 –
Change in unrecognized

deferred income tax
assets 23,210 4,876 3,373

Application of unrecognized
 deferred income tax asset
 on NOLCO (16,915) – –
Non-deductible expenses 13,165 169,550 181,524
Derecognized deferred
 income tax assets – 188,184 33,869
Other (2,618) (31,701) (9,697)

Income tax at effective rates P=1,124,215 P=1,334,698 P=1,686,015

The components of the Group’s net deferred income tax assets and liabilities follow:

2013 2012 2011
Deferred income tax assets:

NOLCO P=135,139 P=151,340 P=214,882
Allowance for:

Inventory losses 112,276 112,507 121,046
Impairment losses on trade

and other receivables 9,216 16,301 67,862
Impairment of advances to

claimowners 4,947 4,947 6,420
Impairment losses on

property and equipment
and deferred mine
exploration costs 1,507 120 32,426

Pension liability 83,722 40,960 47,120
Valuation gains on AFS

financial assets (36,727) (21,090) (1,327)
Excess of MCIT over RCIT 26,330 11,936 –
Provision for mine

rehabilitation and
decommissioning 25,123 21,232 23,222

Unrealized foreign exchange
losses (gains) - net (23,918) 12,603 (37,613)

Deferred income 3,999 4,209 4,208

(Forward)
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2013 2012 2011
Deferred income tax assets:

Costs of share-based payment
plan P=3,028 P=5,129 P=27,561

Undepleted asset retirement
obligation (1,827) (1,876) 3,579

Accrued SDMP costs 1,003 4,036 13,385
Others 625 2,543 (20,920)

P=344,443 P=364,897 P=501,851

Deferred income tax liabilities:
Long-term stockpile inventory P=351,029 P=421,580 P=461,479
Asset revaluation surplus 104,409 107,797 111,366
Share in cumulative translation

adjustment (see Note 11) 30,790 – 13,139
Pension asset – 17,095 –
Unrealized foreign exchange

gains - net – 8,053 –
Allowance for inventory losses – (2,518) –
Provision for mine

rehabilitation and
decommissioning – (1,143) –

Others – (413) (359)
P=486,228 P=550,451 P=585,625

As at December 31, 2013 and 2012, the Group has temporary differences on NOLCO amounting
to P=80.6 million and P=786.7 million, respectively, for which no deferred income tax asset was
recognized as management expects that it is not probable that sufficient taxable income will be
available against which the benefit of the deferred income tax asset can be utilized.

As at December 31, 2013 and 2012, the Group, except for FEI, has NOLCO and excess MCIT
over RCIT that can be claimed as deduction from future taxable income as follows:

Year Incurred Year of Expiration NOLCO
Excess MCIT over

RCIT
2011 2014 P=99,994 P=20
2012 2015 402,125 11,938
2013 2016 27,254 14,394

P=529,373 P=26,352

As at December 31, 2013 and 2012, FEI has NOLCO that can be claimed as deduction from future
taxable income as follows:

Year Incurred Year of Expiration NOLCO
2009 2014 P=238
2011 2016 208
2012 2017 267
2013 2018 136

P=849
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Movements in NOLCO are as follow:

2013 2012
Balances at January 1 P=1,291,186 P=859,334
Additions 27,390 436,819
Expirations (697,543) (4,967)
Applications (90,811) –
Balances at December 31 P=530,222 P=1,291,186

Movements in excess of MCIT over RCIT are as follow:

2013 2012
Balances at January 1 P=11,971 P=39
Additions 14,394 11,938
Expirations (13) (6)
Balances at December 31 P=26,352 P=11,971

34. Financial Instruments

The Group’s main financial instruments are cash and cash equivalents, AFS financial assets and
long-term debt.  The main purpose of these financial instruments is to raise funds and maintain
continuity of funding and financial flexibility for the Group.  The Group has various other
financial assets and liabilities such as trade and other receivables, and cash held in escrow, MRF,
SDMP fund and long-term negotiable instrument under “Other noncurrent assets” and trade and
other payables, which arise directly from its operations and investing activities.

The main risks arising from the Group’s financial instruments are credit risk, liquidity risk and
market risk.  The BOD reviews and approves policies for managing each of these risks and they
are summarized below.

Credit Risk
Credit risk is the risk that a counterparty will not meet its obligations under a financial instrument
or customer contract, leading to a financial loss.  The Group is exposed to credit risk from its
operating activities (primarily for trade receivables) and from its investing activities, including
deposits with banks and financial institutions, foreign exchange transactions and other financial
instruments.

The Group trades only with recognized, reputable and creditworthy third parties and/or transacts
only with institutions and/or banks which have demonstrated financial soundness.  It is the
Group’s policy that all customers who wish to trade on credit terms are subject to credit
verification procedures.  In addition, receivable balances are monitored on an ongoing basis with
the result that the Group’s exposure to bad debts is not significant.  Except for those impaired
trade and other receivables, the Group assessed the loans and receivables as collectible and in
good standing.
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In managing credit risk on these investments, capital preservation is paramount.  The Group
transacts only with recognized and creditworthy counterparties.  For investments in debt
instruments, funds are invested in highly recommended, creditworthy debt instruments that
provides satisfactory interest yield and capital appreciation.  Investments in foreign and local
equity funds are made in mutual funds with investments in A-rated companies with good dividend
track record as well as capital appreciation.  The investment portfolio mix between debt and
equities is reviewed regularly by the Chief Finance Officer.

Since the Group trades only with recognized third parties, there is no requirement for collateral.

Credit Risk Exposure
With respect to credit risk arising from cash and cash equivalents, trade and other receivables,
AFS financial assets and cash held in escrow MRF, SDMP fund and long-term negotiable
instrument under “Other noncurrent assets”, the Group’s exposure to credit risk arises from default
of the counterparty, with a maximum exposure equal to the carrying amount of these instruments.

Credit Quality and Aging Analyses of Financial Assets
The credit quality and aging analysis of the Group’s financial assets as at December 31, 2013 and
2012 are summarized in the following tables:

2013

Neither
Past Due Nor

Impaired
(High)

Past Due But
Not Impaired

(30-180 days)

Past Due and
Individually

Impaired Total
Cash and cash equivalents: P=10,226,439 P=– P=– P=10,226,439

Cash with banks 4,973,946 – – 4,973,946
Short-term cash investments 5,252,493 – – 5,252,493

Trade and other receivables: 776,295 – 38,943 815,238
Trade 628,418 – 26,150 654,568
Receivable from CBNC 50,049 – – 50,049
Amounts owed by related parties 9,212 – – 9,212
Others 88,616 – 12,793 101,409

AFS financial assets: 2,438,938 – – 2,438,938
Quoted debt securities 1,318,364 – – 1,318,364
Quoted equity securities 201,830 – – 201,830
Unquoted equity securities 918,744 – – 918,744

Other noncurrent assets: 237,584 – – 237,584
MRF 125,467 – – 125,467
Cash held in escrow 65,118 – – 65,118
Long-term negotiable instruments 30,000 – – 30,000
SDMP fund 16,999 – – 16,999

P=13,679,256 P=– P=38,943 P=13,718,199
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2012

Neither
Past Due Nor

Impaired (High)

Past Due But
Not Impaired
(30-180 days)

Past Due and
Individually

Impaired Total
Cash and cash equivalents: P=9,262,795 P=– P=– P=9,262,795

Cash with banks 636,961 – – 636,961
Short-term cash investments 8,625,834 – – 8,625,834

Trade and other receivables: 509,229 309,514 43,686 862,429
Trade 229,199 306,631 32,436 568,266
Receivable from CBNC 73,429 – – 73,429
Amounts owed by related parties 14,251 – – 14,251
Notes receivable 76,278 – – 76,278
Others 116,072 2,883 11,250 130,205

AFS financial assets: 2,128,038 – – 2,128,038
Quoted debt securities 1,020,750 – – 1,020,750
Quoted equity securities 188,544 – – 188,544
Unquoted equity securities 918,744 – – 918,744

Other noncurrent assets: 231,079 – – 231,079
MRF 134,288 – – 134,288
Cash held in escrow 64,228 – – 64,228
Long-term negotiable instruments 30,000 – – 30,000
SDMP fund 2,563 – – 2,563

P=12,131,141 P=309,514 P=43,686 P=12,484,341

Credit Quality of Financial Assets
The credit quality of financial assets is managed by the Group using credit ratings and is classified
into three: High grade, which has no history of default; Standard grade, which pertains to accounts
with history of one or two defaults; and Substandard grade, which pertains to accounts with
history of at least three (3) payment defaults.

Accordingly, the Group has assessed the credit quality of the following financial assets classified
as neither past due nor impaired:

· Cash and cash equivalents, cash held in escrow, MRF and SDMP fund are placed in various
foreign and local banks.  The rest are held by various foreign banks having a Standard and
Poor’s credit rating of at least A.  Material amounts are held by local banks, as approved by
the BOD, that have good reputation and low probability of insolvency.  Management assesses
the quality of these assets as high grade.

· Trade receivables and receivable from CBNC pertain to receivables from customers which
have good financial capacity and with which the Group has already established a long
standing relationship.  Management assesses the quality of these assets as high grade.  Trade
and other receivables not foreseen to be collected are classified as sub-standard grade.

· Amounts owed by related parties are advances that are due and demandable.  The related
parties are operating firms capable of repaying the amount due.  Management assesses the
quality of these assets as high grade.

· Management assesses the quality of other receivables as high grade since amounts pertain to
receivables from customers which have good financial capacity and with whom the Group has
already established a long outstanding relationship.  The other receivables also include
amounts owed by officers and employees that are operational advances in nature.  These
operational advances are collected subsequently.

· AFS financial assets in debt securities and equity securities are investments that can be traded
and from companies with good financial capacity, making the investment secured and
realizable.  Management assesses the quality of these assets as high grade.
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· Long-term negotiable instrument is an investment placed in a local bank with good financial
capacity and with low probability of insolvency.  Management assessed the quality of this
asset as high grade.

Liquidity Risk
Liquidity risk arises from the possibility that the Group may encounter difficulties in raising funds
to meet commitments from financial instruments.

The Group’s objective is to maintain sufficient funding to finance its exploration and mining
activities through internally generated funds and advances from related parties.  The Group
considers its available funds and its liquidity in managing its long-term financial requirements.
For its short-term funding, the Group’s policy is to ensure that there are sufficient capital inflows
to match repayments of short-term debt.

The tables below summarize the maturity profile of the Group’s financial liabilities as at
December 31, 2013 and 2012 based on contractual undiscounted payments.

2013 On Demand

Less Than
Three (3)

Months

Three (3) to
Twelve (12)

Months
More Than

One (1) Year Total
Trade and other payables
 Trade P=274,770 P=179,385 P=21,816 P=– P=475,971
 Accrued expenses 35,371 105,761 100,090 – 241,222
 Retention payable – – – 34,168 34,168
 Others – 19,889 14,420 – 34,309
Long-term debt
 Principal – – 117,469 1,421,128 1,538,597
 Interest – – 25,141 481,592 506,733

P=310,141 P=305,035 P=278,936 P=1,936,888 P=2,831,000

2012 On Demand

Less Than
Three (3)

Months

Three (3) to
Twelve (12)

Months
More Than

One (1) Year Total
Trade and other payables
 Trade P=298,976 P=88,950 P=14,865 P=459 P=403,250
 Accrued expenses 112,537 82,174 59,450 239 254,400
 Retention payable – – – 446 446
 Others 26,110 17,730 – – 43,840
Long-term debt
 Principal – 22,391 94,228 1,422,670 1,539,289
 Interest – 764 28,106 662,088 690,958

P=437,623 P=212,009 P=196,649 P=2,085,902 P=2,932,183
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The tables below summarize the maturity profile of the Group’s financial assets used to manage
liquidity risk of the Group as at December 31, 2013 and 2012.

2013 On Demand

Less Than
Three (3)
Months

Three (3) to
Twelve (12)

Months
More Than

One (1) Year Total
Cash and cash equivalents

Cash on hand and with
 banks P=4,981,843 P=– P=– P=– P=4,981,843
Short-term cash
 investments 5,252,493 – – – 5,252,493

Trade and other receivables
Trade 499,028 74,857 22,042 32,491 628,418
Receivable from CBNC 50,049 – – – 50,049
Amounts owed by related

parties 9,212 – – – 9,212
Others 74,483 2,729 154 11,250 88,616

AFS financial assets
Quoted debt securities 1,318,364 – – – 1,318,364
Quoted equity securities 201,830 – – – 201,830
Unquoted equity securities 918,744 – – – 918,744

Other noncurrent assets
MRF 125,467 – – – 125,467
Cash held in escrow 65,118 – – – 65,118
Long-term negotiable
 instruments – – – 30,000 30,000
SDMP fund 16,999 – – – 16,999

P=13,513,630 P=77,586 P=22,196 P=73,741 P=13,687,153

2012 On Demand

Less Than
Three (3)
Months

Three (3) to
Twelve (12)

Months
More Than

One (1) Year Total
Cash and cash equivalents

Cash on hand and with
 banks P=637,617 P=– P=– P=– P=637,617
Short-term cash investments 8,625,834 – – – 8,625,834

Trade and other receivables
Trade 229,199 306,631 – – 535,830
Receivable from CBNC 73,429 – – – 73,429
Amounts owed by related

parties 14,251 – – – 14,251
Notes receivable 76,278 – – – 76,278
Others 116,072 2,883 – – 118,955

AFS financial assets
Quoted debt securities 1,020,750 – – – 1,020,750
Unquoted equity securities 918,744 – – – 918,744
Quoted equity securities 188,544 – – – 188,544

Other noncurrent assets
MRF 134,288 – – – 134,288
Cash held in escrow 64,228 – – – 64,228
Long-term negotiable
 instruments – – – 30,000 30,000
SDMP fund 2,563 – – – 2,563

P=12,101,797 P=309,514 P=– P=30,000 P=12,441,311

Market Risk
Market risk is the risk of loss to future earnings, to fair values or to future cash flows that may
result from changes in the price of a financial instrument.  The value of a financial instrument may
change as a result of changes in foreign currency exchanges rates, commodity prices, interest
rates, equity prices and other market changes.
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Foreign Currency Risk
The Group has transactional currency exposures.  Such exposure arises from cash and cash
equivalents, trade and other receivables, AFS financial assets, trade and other payables and long-
term debt.  For its foreign currency-denominated trade receivables, the Group ensures timely
follow-up and collection to mitigate the impact of foreign exchange fluctuations.

To mitigate the effects of foreign currency risk, the Group will seek to accelerate the collection of
foreign currency-denominated receivables and the settlement of foreign currency-denominated
payables and loans, whenever practicable.  Also, foreign exchange movements are monitored on a
daily basis.

The Group’s foreign currency-denominated financial assets and liabilities and their Philippine
peso equivalents as at December 31, 2013 and 2012 are as follows:

2013 2012
US$

Amount
Peso

Equivalent
US$

Amount
Peso

Equivalent

Financial assets:
Cash and cash equivalents $59,395 P=2,636,863 $14,956 P=613,924
Trade and other receivables 11,526 538,074 13,449 552,075
AFS financial assets 17,063 757,510 10,302 422,897

$87,984 P=3,932,447 $38,707 P=1,588,896

Financial liabilities:
Trade and other payables $1,434 P=63,422 $1,230 P=50,503
Long-term debt 34,657 1,538,598 37,498 1,539,289

$36,091 P=1,602,020 $38,728 P=1,589,792

The exchange rate used for conversion of US$1.00 to peso equivalent was P=44.40 and P=41.05 as at
December 31, 2013 and 2012, respectively.

The sensitivity of all the Group’s financial instruments to a reasonably possible change in the
exchange rate, with all other variables held constant, of the Group’s income before income tax
(due to changes in fair value of monetary assets and liabilities) as at December 31, 2013 and 2012
follows:

Peso (Strengthens)
Weakens

Sensitivity to
pretax income

2013 P=0.70 P=36,325
(0.55) (28,541)

2012 P=0.72 (P=15)
(0.75) 16

There is no other impact on the Group’s equity other than those already affecting the consolidated
statements of income.

Interest Rate Risk
The Group’s exposure to the risk for changes in market interest rate relates to AFS quoted debt
and floating-rate long-term debt.
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Floating rate instruments expose the Group to cash flow interest rate risk, whereas, fixed interest
rate instruments expose the Group to fair value risk.  The Group regularly monitors the market
interest rate movements and manages its interest rate risks by using a mix of fixed and variable
rates.

The following tables set out the carrying amount, by maturity, of the Group’s financial instrument
that is exposed to cash flow interest rate risk:

2013 <1 year 1-5 years >5 years Total
Floating rate (LIBOR plus 2%

spread) - long-term debt P=117,469 P=527,679 P=893,449 P=1,538,597

2012 <1 year 1-5 years >5 years Total
Floating rate (LIBOR plus 2%

spread) - long-term debt P=116,619 P=524,701 P=897,969 P=1,539,289

Management believes that cash generated from operations is sufficient to pay for its obligations
under the loan agreements as they fall due.  As at December 31, 2013 and 2012, the interest on the
Group’s long-term debt is repriced on a 180-day basis.

The sensitivity to a reasonably possible change in the interest rate (in basis points), with all
other variables held constant, of the Group’s income before income tax and equity as at
December 31, 2013 and 2012 are as follows:

Change
in interest rate

(in basis points)

Sensitivity to
income before

income tax
Sensitivity

to equity
December 31, 2013

Long-term debt +100 (15,386)
-100 15,386

AFS financial assets +100 (37,923)
-100 37,923

December 31, 2012
Long-term debt +100 (15,393) –

-100 15,393 –

AFS financial assets +100 – (31,311)
-100 – 31,311

The impact on the Group’s income before income tax is caused by changes in the interest of the
floating-rate long-term debt, while the impact on the Group’s equity is caused by the changes in
the market value of AFS quoted debt due to interest rate movements.  The impact on the Group’s
equity excludes the impact on transactions affecting the consolidated statement of income.

Equity Price Risk
Equity price risk is the risk to earnings or capital arising from changes in stock prices relating to
its quoted equity securities.  The Group’s exposure to equity price risk relates primarily to its AFS
financial assets on various stocks of listed companies.
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The Group’s policy is to maintain the risk to an acceptable level.  Movement of share price is
monitored regularly to determine impact on its financial position.

The table shows the sensitivity to a reasonably possible change in equity prices on
AFS equity instruments as at December 31, 2013 and 2012, except equity-linked investments.

The equity impact is arrived using the reasonably possible change of the relevant market indices
and the specific adjusted beta of each stock the Group holds.  Adjusted beta is the forecasted
measure of the volatility of a security or a portfolio in comparison to the market as a whole.

Average change
in market indices

(in percentage)
Sensitivity

to equity
2013 22.23% 18,393

-22.23% (18,393)

2012 22.23% 16,182
-22.23% (16,182)

The stocks of the AFS financial assets are traded in the following markets: Hang Sheng Index,
Luxembourg Stock Market, PSE and Standard & Poor’s 500.

Capital Management
The Group considers its equity as capital.  Its primary objective in capital management is to
maintain a strong credit rating in order to support its business and maximize shareholder value.

The Group manages its capital structure and makes adjustments to it, in light of changes in
economic conditions.  To maintain or adjust the capital structure, the Group may issue new shares
or declare dividend payments to shareholders.  No changes were made in the objectives, policies
or processes during the years ended December 31, 2013 and 2012.

The Group monitors capital using the debt-to-equity ratio, which is total liabilities divided by
equity.  The Group’s policy is to keep the debt-to-equity ratio to not more than 1:1.  Total
liabilities include trade and other payables, income tax payable, deferred income, long-term debt,
provision for mine rehabilitation and decommissioning, deferred income tax liabilities - net and
pension liability.

The Group considers the following as capital:

2013 2012
Capital stock P=1,266,780 P=1,013,938
Additional paid-in capital 8,151,603 8,117,558
Net valuation gains on AFS financial assets 99,506 65,199
Cost of share-based payment plan 49,524 57,464
Asset revaluation surplus 33,629 34,012
Share in cumulative translation adjustment 140,201 (136,909)
Retained earnings:

Appropriated 1,000,000 –
Unappropriated 9,748,905 9,725,164

Non-controlling interests 4,721,640 4,705,278
P=25,211,788 P=23,581,704
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The table below shows the Group’s debt-to-equity ratio as at December 31, 2013 and 2012.

2013 2012
Total liabilities (a) P=3,701,740 P=3,597,513
Equity (b) 25,211,788 23,581,704
Debt-to-equity ratio (a/b) 0.15:1 0.15:1

35. Financial Instruments

The management assessed that the following financial instruments approximate their carrying
amounts based on the methods and assumptions used to estimate the fair values:

Cash and Cash Equivalents
The carrying amount of cash and cash equivalents approximates their fair value due to the
short-term nature and maturity of these financial instruments.

Trade and Other Receivables and Trade and Other Payables
Similarly, the carrying amounts of trade and other receivables and trade and other payables
approximate their fair values due to the short-term nature of these accounts.

Cash held in Escrow, MRF, SDMP Fund and Long-term Negotiable Instrument
The carrying amount of cash held in escrow, SDMP fund and MRF approximate their fair values
since they are restricted cash with banks, which earns interest based on prevailing market rates
repriced monthly.  The long-term negotiable instrument also approximates its fair value since it
earns interest based on long-term cash investment rate.

AFS Financial Assets
The fair values were determined by reference to market bid quotes as at the end of the reporting
period.  For unquoted equity securities for which no reliable basis of fair value measurement is
available, these are carried at cost, less any impairment losses.

Long-term Debt
The fair values of long-term debt is based on the present value of future cash flows discounted
using applicable risk free rates for similar types of loans adjusted for credit risk.

Fair Value Hierarchy of Financial Instruments
As at December 31, 2013 and 2012, the following table presents the level of hierarchy of the
Company’s AFS debt and equity instruments:

2013 2012
Level 1 Level 2 Level 3 Level 1 Level 2 Level 3

Financial Assets
AFS financial assets
 Quoted debt securities P=1,318,364 P=– P=– P=1,023,750 P=– P=–
 Quoted equity securities 202,047 – – 185,761 – –
 Unquoted equity

 securities – – 918,527 – – 918,527
P=1,520,411 P=– P=918,527 P=1,209,511 P=– P=918,527

As at December 31, 2013 and 2012, there were no transfers between Level 1 and Level 2 fair
value measurements and no transfers into and out of Level 3 fair value measurements.
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36. Significant Agreements

a. Throughput Agreement with THNC
On October 4, 2010, TMC and THNC, a Philippine corporation, executed a Throughput
Agreement wherein TMC will construct the pier facilities within the TSEZ pursuant to its role
as Developer.  The TSEZ is located within the Surigao Mineral Reservation, an area declared
for mineral development pursuant to Proclamation 391, under the supervision of the
Department of Environment and Natural Resources (DENR) that issued an “Order to Use
Offshore Area” dated September 20, 2010 to TMC for the use of such portion of the Surigao
Mineral Reservation for the construction of the pier facilities.  In relation to this, THNC
entered into a Registration Agreement with the Philippine Export Zone Authority (PEZA) to
construct and operate a mineral processing plant within the TSEZ as an Ecozone Export
Enterprise.

Under the agreement, TMC will make available the pier facilities and provide certain services
to THNC in consideration for usage fees and service fees to be paid by the latter starting
April 2011 until 2031, unless terminated earlier.  The usage fee amounted to $1,360,000 for
each semi-annual period to be paid on or before October 10 and April 10.

THNC also agrees to pay service fee that will be agreed upon by both parties which shall be
billed on a monthly basis.

Prior to the commencement date, THNC may also request TMC to use any part of the
constructed Pier Facilities, which is ready for use, upon payment of reasonable compensation
which shall be mutually agreed by TMC and THNC.

b. Throughput Agreement with CBNC
Under the agreement, CBNC shall pay RTN the price which consists of all its direct costs for
the pier facilities which includes but not limited to, financial costs, maintenance costs and tax
as well as indirect costs directly used for the pier facilities and the services as agreed by the
parties.  CBNC shall pay to RTN in US dollars, as a part of such financial costs, the amounts
to be paid by RTN to SMM such as interests and loan repayments pursuant to the Omnibus
Agreement made and entered into by and between RTN and SMM.  The agreement shall
continue for twenty-five (25) years after November 25, 2002 unless terminated earlier.

c. Memorandum of Understanding (MOU)
On September 14, 2009, the Parent Company and TMC entered into a MOU with SMM.
Pursuant to the terms thereof, the Parent Company and SMM will move ahead on a joint
venture basis to build a nickel-cobalt processing plant (the Project) using the HPAL
technology adjacent to TMC’s mine in Surigao del Norte, while TMC will supply low-grade
nickel ore to the plant over the life of the Project.  The estimated cost of the Project is
$1.42 billion which is further increased to$1.59 billion, over a three-year construction period,
which started in the last quarter of 2010.  The plant will have an annual capacity of 30,000
tons of contained nickel over an estimated 30-year project life.  The MOU provides that the
equity share of the Company and SMM shall be 20%-25% and 75%-80%, respectively.

Following the MOU is the Taganito HPAL Stockholders Agreement (the Agreement) entered
into by the Parent Company, SMM and Mitsui, on September 15, 2010 stating that the Project
will be undertaken by THNC, a company that will be jointly owned by the Company, SMM
and Mitsui with equity interest of 22.5%, 62.5% and 15.0%, respectively.  The said
Agreement contains the principal terms of an ore supply agreement to be entered into between
THNC and TMC for the supply of limonite ore.
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It also sets forth the respective rights and obligations of the Parent Company, SMM and
Mitsui, including their responsibilities in respect of financing the US$1,420.0 million project
investment that will be undertaken by THNC.

As at December 31, 2013, the Parent Company, SMM and Mitsui made additional investment
of US$287.2 million in the form of loans to THNC.  SMM had agreed to substitute for the
Parent Company to make these loans for which the latter pays guarantee service fee.

On October 4, 2013, the Parent Company, SMM and Mitsui agreed to extend another loan of
US$90.0 million to THNC for the construction of the tailings dam.  No drawdown was made
on this loan as at December 31, 2013.

d. Sales Agreements

Nickel Ore Sale Agreement with PAMCO and Sojitz (see Note 31a)

Nickel Ore Supply and Service Agreement with CBNC (see Note 31a)

Nickel Ore Supply Agreement with THNC (see Note 31a)

Nickel Ore Sale Agreement with SMM (see Note 31a)

Nickel Ore Supply Agreements with Chinese customers
HMC, CMC, RTN and TMC have ore supply agreements with a number of Chinese
customers, each for a fixed tonnage at specific nickel grades and iron content.  The fixed
tonnage of ore is generally the volume of expected delivery within a few months.  Sale of ore
to Chinese customers amounted to P=7.4 billion, P=7.4 billion and P=7.8 billion for the years
ended December 31, 2013, 2012 and 2011, respectively.

Materials Handling Agreement with THNC (see Note 31a)

e. Mining Agreements

MPSA

RTN
On June 4, 1998, the Philippine Government (the Government) approved the conversion of
RTN’s Mining Lease Contracts under the old mining regime into an MPSA with the
Government pursuant to the Philippine Mining Act of 1995.  The MPSA allows RTN to
explore, develop and continue mining operations for nickel ore within the Contract Area
covering 990 hectares in the Municipality of Bataraza, southern Palawan Island.  Under
RTN’s Environmental Compliance Certificate, however, 144 hectares of the Contract Area are
excluded from mining operations, being located within an area classified as “core zone” where
mining is prohibited under current regulations of the Palawan Council for Sustainable
Development (PCSD).

On April 28, 2005, RTN and the Government entered into a second MPSA covering
85 hectares in the Municipality of Bataraza, which allows RTN to mine limestone in Sitio
Gotok.  Limestone being mined by RTN pursuant to this second MPSA is being sold to CBNC
and used at the Coral Bay HPAL plant.
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Under both MPSAs, RTN pays a two percent (2%) excise tax on gross revenues as provided in
the Philippine National International Revenue Code as the Government’s share in its output.
Both MPSAs are valid for twenty five (25) years from issuance and renewable for another
term of not more than twenty-five (25) years at the option of RTN, with approval from the
Government.

On June 20, 2003, RTN submitted an Application for MPSA covering previously approved
Mining Lease Contracts over an area of 4,274 hectares within the Municipalities of Bataraza
and Rizal.  Most of the contract area is within the core zone and the application is pending. On
May 30, 2008, the PCSD issued a resolution interposing no objections to the revision by the
Municipality of Bataraza of its Environmentally Critical Areas Network map that, among
others, seeks to reclassify the core zone within the Contract Area into a mineral development
area.  The reclassification was approved by the Municipal Development Council of the
Municipality of Bataraza on November 18, 2009, and subsequently approved by the Provincial
Board on January 5, 2010.  The processing of the Application for MPSA by the MGB is
consequently under way.

HMC
Tagana-an Nickel Project
On July 25, 2008, the Government approved the conversion of HMC’s Mining Lease Contract
into an MPSA, which allows HMC to explore, develop and continue mining operations for
nickel ore within the Contract Area covering 773.77 hectares in the Municipality of
Tagana-an, Surigao del Norte.  Under the MPSA, HMC pays the Government a two percent
(2%) excise tax and a five percent (5%) royalty on gross revenues, as the Contract Area is
within the Surigao Mineral Reservation.  The MPSA is valid for twenty-five (25) years from
issuance and renewable at the option of HMC, with approval from the Government.

Manicani Nickel Project
On August 13, 1992, HMC and the Government entered into an MPSA, which allows HMC to
explore, develop and mine nickel ore within the Contract Area covering 1,165 hectares in
Manicani Island, Municipality of Guian, Eastern Samar.  Under the MPSA, HMC shall pay
the Government a two percent (2%) excise tax, a one percent (1%) royalty and ten percent
(10%) of its net revenues, defined as gross revenues less all cost items that are deductible for
income tax purposes.  The MPSA is valid for twenty-five (25) years from issuance and
renewable at the option of HMC, with approval from the Government.

On August 2, 2004, the Regional Panel of Arbitrators of the MGB recommended the
cancellation of the MPSA as a result of allegations by third parties against the operations of
HMC.  On September 4, 2009, the Mines and Adjudication Board of the DENR issued a
decision setting aside the decision of the Panel of Arbitrators.  Hence, the MPSA remains in
effect.  HMC is currently not conducting mining operations in Manicani.

On July 30, 2010, HMC and SNMRC entered into a Deed of Assignment and Transfer of
Rights whereas HMC shall transfer all its rights, title and interest in Manicani Operations to
SNMRC.  As of December 31, 2013, HMC is still the effective holder of MPSA-012-92-VIII.
Transfer of the MPSA is still pending approval from MGB though Deed of Assignment was
already executed between HMC and SNMRC.
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TMC
On July 28, 2008, the Government approved the conversion of TMC’s Operating Lease
Contract into an MPSA, which allows TMC to explore, develop and continue mining
operations for nickel ore within the Contract Area covering 4,584.51 hectares in the
Municipality of Claver, Surigao del Norte.  On June 18, 2009, the MPSA was amended,
increasing the Contract Area to 4,862.71 hectares.

Under the MPSA, TMC pays the Government a two percent (2%) excise tax and a five percent
(5%) royalty, as the Contract Area is within the Surigao Mineral Reservation.  The MPSA is
valid for twenty-five (25) years from issuance and renewable at the option of TMC, with
approval from the Government.

Operating Agreements

La Salle
On December 18, 2006, TMC entered into an Operating Agreement with La Salle, the holder
of an Application for MPSA covering 6,824 hectares in the Municipality of Gigaquit, Surigao
del Norte.  The Operating Agreement allows TMC to explore, develop and mine nickel ore
and limestone once the MPSA is approved, and obliges it to assist La Salle in obtaining the
MPSA and to comply with the terms thereof once issued.

The Operating Agreement specifies a royalty to La Salle of five percent (5%) for nickel ore
and P=10.00 per metric ton for limestone.  Upon signing of the Agreement, TMC made an
advance royalty payment of P=1.0 million repayable by deductions from future royalties at a
rate of twenty five percent (25%) per year over a period of four (4) years.  As at
December 31, 2013, the MPSA remains pending.

Kepha
On February 14, 2007, TMC entered into an Operating Agreement with Kepha, the holder of
MPSA no. 284-2009-XII-SMR covering 6,980.75 hectares in the Municipality of Claver,
Surigao del Norte.  The Operating Agreement allows TMC to explore, develop and mine
nickel ore and limestone and obliges it to comply with the terms of the MPSA.

The Operating Agreement specifies a royalty to Kepha of five percent (5%) for nickel ore and
P=10.00 per metric ton for limestone.  Upon signing of the Agreement, TMC made an advance
of $1.0 million and P=6.3 million, repayable by deductions from future royalties at a rate of ten
percent (10%) per year over a period of ten (10) years.

On June 19, 2009, the MPSA was issued to Kepha.  Under the terms thereof, upon the start of
mining operations, TMC shall pay the Government a two percent (2%) excise tax and a
five percent (5%) royalty, as the Contract Area is within the Surigao Mineral Reservation.
The MPSA is valid for twenty-five (25) years from issuance and renewable at the option of
Kepha, with approval from the Government.  There were drilling activities related to the
Kepha project in 2013

Ludgoron
On August 28, 2007, TMC entered into an Operating Agreement with Ludgoron, the holder of
an MPSA with Government issued on July 27, 2007 covering a Contract Area of
3,248 hectares in the Municipality of Carrascal, Surigao del Sur.  The Operating Agreement
allows TMC to explore, develop and mine nickel ore and obliges it to comply with the terms
of the MPSA.
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Under the MPSA, upon the start of mining operations TMC shall pay the Government a
two percent (2%) excise tax and a five percent (5%) royalty, as the Contract Area is within the
Surigao Mineral Reservation.  The MPSA is valid for twenty-five (25) years from issuance
and renewable at the option of Ludgoron, with approval from the Government.

Under the Operating Agreement, TMC shall pay Ludgoron a royalty of five percent (5%).
Upon signing of the Agreement, TMC made an advance royalty payment of $1.0 million,
repayable by deductions from future royalties at a rate of ten percent (10%) per year over a
period of ten (10) years.  In 2009, an additional advances against royalties amounting to
P=10.0 million was made in order to allow Ludgoron to settle a claims conflict.  There were no
drilling activities related to the Ludgoron project in 2013.

East Coast
On November 19, 1997, CMC entered into an Operating Agreement with East Coast, the
holder of an MPSA with the Government issued on November 19, 1997 covering a Contract
Area of 697.05 hectares in the Municipality of Cagdianao, Dinagat Islands.  The Operating
Agreement allows CMC to explore, develop and mine nickel ore and obliges it to comply with
the terms of the MPSA.

Under the MPSA, CMC pays the Government a two percent (2%) excise tax and a five percent
(5%) royalty, as the Contract Area is within the Surigao Mineral Reservation.  Under the
Operating Agreement, CMC also pays East Coast a royalty of seven percent (7%), net of
withholding taxes.

The Operating Agreement expired on November 19, 2007 and was renewed for a period of ten
(10) years.  In consideration, East Coast was paid P=100.0 million upon signing of the
extension, and P=100.0 million as advances against future royalties, repayable over a ten-year
period at a rate of P=10.0 million per year.  The MPSA is valid for twenty-five (25) years from
issuance and renewable at the option of East Coast, with approval from the Government.

A Mutual Rescission of the above Memorandum of Agreement was executed on
March 12, 2012, wherein East Coast and CMC mutually agreed to terminate the MOA and to
release each other from any and all responsibilities and liabilities thereunder.

On July 29, 2013, East Coast and CMC entered into an agreement to reduce for one-year
period the marketing and royalty fees.  Royalty payments to East Coast reduced from 7% (net
of withholding taxes) to 5% during this period.  Advances against future royalties, to which
royalty payment shall be credited was also reduced from P=10.0 million per year to
P=3.6 million and P=6.4 million in 2013 and 2014, respectively.

The commission expense related to East Coast that is reported under marketing amounted to
P=27.4 million and P=54.8 million in 2013 and 2012, respectively.

BOA
CMC holds MPSA 241-2007-XIII-SMR - Norweah Metals and Minerals Company Inc. of the
BOA exploration which was granted an MPSA on July 12, 2007 for a period of 25 years and
renewable upon such terms and conditions as may be mutually agreed upon.  The MPSA
covers an area of 226.0235 hectares situated in Boa, Municipality of Cagdianao, Province of
Dinagat Islands, Surigao del Norte.
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A Memorandum of Agreement was executed on October 12, 2004 between Norweah and
CMC for a term of ten (10) years from the approval of the MPSA, whereby Norweah granted
CMC exclusive rights to explore, develop, exploit and operate the mineral property subject of
the MPSA.

f. Loan Guarantee/Substitution Agreement

RTN
Under a loan guarantee service agreement dated October 22, 2002 between RTN and SMM,
the latter agreed to satisfy RTN’s CBNC loan obligations in consideration of the payment by
RTN to SMM of an annual fee equal to one percent (1%) of the relevant outstanding amount.

The fee is payable every February 21 and August 20 of each year.  In case of default, such
loan guarantee service agreement will be terminated and RTN shall provide loans to CBNC or
guarantee the repayment of CBNC’s loans payable.  Failure to provide such loans or guarantee
shall be considered a default under the CBNC Stockholder Agreement.

The loan guarantee service fee amounting to P=0.9 million, P=1.3 million and P=1.7 million in
2013, 2012 and 2011, respectively, is recorded under “Finance expense” in the consolidated
statements of income (see Note 28).

NAC
Under a loan guarantee/substitution agreement dated December 9, 2011 between NAC and
SMM, the latter agreed to substitute for NAC to make loans or guarantee the repayment of
THNC pursuant to the Stockholders Agreement dated September 15, 2010.

In consideration of the loans and guarantee made by SMM, NAC shall pay to SMM an annual
fee equal to one percent (1%) of the relevant outstanding amount, which is payable every
February 21 and August 21 of each year.

On December 18, 2013 and December 3, 2013, NAC and SMM entered into another loan
guarantee/substitution agreement with respect to the new loan agreement made and entered by
THNC and SMM on December 3, 2013 and January 31, 2013, respectively.  The annual fee is
also equal to 1% of the relevant outstanding amount, which is payable every March 21 and
September 21 of each year.

In case of default, such loan guarantee/substitution agreements will be terminated and NAC
shall provide loans to THNC or guarantee the repayment of THNC's loans payable. Failure to
provide such loans or guarantee shall be considered a default under the Stockholders'
Agreement.

The loan guarantee service fee amounted to P=103.3 million, P=82.7 million and P=24.9 million
in 2013, 2012 and 2011, respectively, is recorded under “Finance expense” in the consolidated
statements of income (see Note 28).

g. Power Supply Agreement (PSA) with Surigao Del Norte Electric Cooperative, Inc.
(SURNECO)
On October 31, 2013, the Company and SURNECO signed a fifteen (15) year PSA.  Under
the terms of the PSA, the Company has agreed to construct, operate, and maintain a ten (10)
megawatts bunker-fired diesel power station under build-operate-transfer scheme and to
supply electricity to SURNECO.
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h. Participation and Shareholder’s Agreement
In May 2011, NAC and SMM signed a Participation and Shareholders’ Agreement containing
terms of SMM’s expected equity participation in CExCI.  Under the terms of the Agreement,
SMM will invest $1.5 million in CExCI for twenty five percent (25%) equity.  Once such
funds have been exhausted, SMM has the option to invest $2.8 million for an additional
fifteen percent (15%) equity which would bring its total equity in CExCI to forty percent
(40%).

i. Marketing Agreement with Mitsubishi Corporation
RTN, TMC, HMC, and CMC entered into a marketing agreement with Mitsubishi
Corporation, wherein they will provide set forth below:
a) Mitsubishi will use its reasonable endeavors in collecting, studying and analyzing the

market information related to nickel ore, iron ore, nickel pig iron, and stainless steel;
b) Mitsubishi will report market information defined in the marketing agreement;
c) Mitsubishi will make efforts to introduce customers to RTN, TMC, HMC and CMC and

provide support to both of Companies in negotiating the price and terms and conditions
of sales contracts of the products by and between the Companies and customers; and

d) Mitsubishi will monitor and assess trends of customers and support RTN, TMC, HMC
and CMC to create an effective pricing strategy and marketing plan.

Marketing expense of three and a half percent (3.5%) shall be charged to RTN, TMC, HMC
and CMC based on the total amount of revenue on free-on-board price stated in the invoices
issued by RTN, TMC, HMC and CMC to each customer.

j. Other Agreements
Registration with PEZA
On December 21, 2009, Presidential Proclamation No. 1966 was issued creating and
establishing the 680-hectare area situated in Taganito, Municipality of Claver, Province of
Surigao Del Norte to be known as TSEZ.  TMC is a PEZA-registered operator/developer of
the economic zone as per Certificate of Registration No. EZ 10-01.  The certificate of
registration was signed on January 7, 2010.

Pursuant to TMC’s registration with PEZA as an economic zone developer/operator, TMC is
entitled to certain incentives in accordance with the provisions of RA No. 7916, otherwise
known as “the Special Economic Zone Act of 1995”, as amended.  The proposed nickel-cobalt
processing plant using the HPAL technology will be located within the TMC’s mine site in
Surigao del Norte.

On January 9, 2013, PEZA issued a certification entitling TMC qualification for the purpose
of VAT zero-rating of its transactions with local suppliers of goods, properties and services
and exemption from all national and local taxes and licenses except real property taxes on land
owned by TMC and those required to be paid under the MPSA dated July 28, 2008.  In lieu
thereof, TMC shall pay five percent (5%) final tax on gross income.  The certification is valid
from January 1 to December 31, 2013 and renewable annually, unless otherwise revoked or
suspended by PEZA prior to expiration of said period.

Under PEZA Board Resolution No. 11-08 dated March 1, 2011, its directors approved TMC's
application for extension of its existing TSEZ.  On July 28, 2011, pursuant to the resolution,
the Government issued Proclamation No. 211 designating parcels of land with an aggregate
area of 7.5 hectares located at Barangay Taganito, municipality of Claver, Province of Surigao
del Norte, for inclusion to the existing TSEZ.
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On January 23, 2013, PEZA issued a Letter of Authority No. 13-0426 allowing TMC to
allocate one (1) hectare lot within the TSEZ located at Barangay Taganito, Claver,
Surigao del Norte as relocation site for the residents along Hayanggabon River, Barangay
Hayanggabon, Claver, Surigao del Norte.

Board of Investments (BOI) Certification
In January 2013, TMC, RTN, HMC and CMC received BOI certifications pursuant to
Revenue Memorandum Order No. 9-2000 entitled “Tax Treatment of Sales of Goods,
Properties and Services made by VAT-registered Suppliers to BOI registered Manufacturers-
Exporters with 100% Export Sales”.  The certifications are valid from January 1 to
December 31, 2013 and renewable annually, unless sooner revoked by the BOI Governing
Board.

Lease Agreement with THNC
On October 31, 2013, TMC and THNC executed a lease agreement wherein TMC will lease
the land within the TSEZ to the lessee.  The TSEZ leased area of approximately 675 hectares
located at Barangays Taganito and Hayanggabon, Claver, Surigao del Norte.  The duration of
the lease agreement shall be a period of twenty (20) years starting January 1, 2013, however,
rental rate shall be annually agreed by both parties.

Lease Contract with the DENR
TMC is a party to a lease contract dated April 10, 2003 with the DENR over a tract of
foreshore land located at the Taganito mine comprising an area of approximately 12,000
square meters.  The foreshore lease has a term of twenty-five (25) years from the date of issue,
unless terminated earlier.  The DENR may renew the foreshore lease for another
twenty-five (25) years, at its option.  In accordance with the foreshore lease, TMC constructed
permanent improvements appropriate for the wharf to facilitate the barging of mine ore to
customers’ vessels.  Under the terms of the lease, if TMC uses or attempts to use the premises
for other purposes, all rights and interests, including the improvements, will be forfeited in
favor of the Government.  Upon the termination of the lease or any extension, all
improvements made by TMC will become the property of the Government.

Joint Undertaking with National Commission on Indigenous Peoples (NCIP)
On December 8, 2009, TMC and NCIP entered into a Joint Undertaking, which confirmed that
a one percent (1%) royalty on annual gross revenues of TMC is payable to the Mamanwa
Tribe pursuant to a Memorandum of Agreement dated July 18, 2006 between TMC, the NCIP
and the Tribe and a Certificate of Ancestral Domain Title issued to the Tribe, within which
area TMC’s mining operation is located.

37. Events after the Reporting Period

Amendment of Articles of Incorporation
On March 24, 2014, the Parent Company’s BOD approved the amendment of its Articles of
Incorporation to reflect the change in its principal office address to NAC Tower 32nd Street,
Bonifacio Global City, Taguig, subject to the approval of the Parent Company’s stockholders in
June 2014.

Increase in Authorized Capital Stock
On March 6, 2014, TMC’s BOD resolved, subject to the ratification of the shareholders, the
increase in authorized capital stock from 2 billion to 5 billion common stock with par value of
P=1.00 per share.
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Dividend Declarations
On March 24, 2014, the Parent Company’s BOD approved the declaration of cash dividends
amounting to P=0.30 per share, to stockholders of record as at April 10, 2014, which will be paid on
May 8, 2014.

On March 20, 2014, HMC’s BOD declared cash dividends amounting to P=1,034.2 million,
equivalent to P=2.00 per share, to stockholders of record as at February 28, 2014.  The cash
dividends will be paid in two tranches at 50% on each pay-out on June 30, 2014 and
December 1, 2014.

On March 6, 2014, TMC’s BOD resolved, subject to the ratification of the shareholders, the
declaration of one hundred percent (100%) stock dividends.  The stock dividends shall be used as
the subscribed and paid up portion to support the application for the increase in authorized capital
stock of TMC.  Also, the stock dividend shall be issued upon approval of the TMC’s application
for increase of Authorized Capital Stock by the SEC.

On February 26, 2014, RTN’s BOD approved the declaration of its 58,749,999 shares in CBNC,
with market value of P=1,418.7 million, to stockholders of record as at March 21, 2014, provided
that all foreign shareholders as at February 28, 2014 shall receive cash dividends of P=945.8 million
in lieu of the property dividend, which will be paid on March 31, 2014.  On March 28, 2014, SEC
approved the property dividend declaration of RTN.

ESOP
On March 24, 2014, the Company’s BOD approved the adoption of a new stock option plan for
officers of the Company, its operating subsidiaries and Resident Mine Managers.  Directors will
likewise be eligible to participate in the plan.  A total of 32 million shares of stock will be reserved
for the plan, which will have a term of five (5) years, from 2014 to 2019, and annual vesting rate
of twenty-five percent (25%) of the entitlement shares.  The first vesting date is one (1) year after
the grant of the option.

38. Supplemental Disclosure to Consolidated Statements of Cash Flows

Noncash financing activity pertains to the declaration of stock dividend amounting to
P=251.9 million and P=335.6 million in 2013 and 2012, respectively.

39. Business Segment Information

The Group’s operating businesses are organized and managed separately according to the nature
of the products and services provided, with each segment representing a strategic business unit
that offers different products and serves different markets.

The mining segment is engaged in the mining and exploration of nickel saprolite and limonite ore
and limestone.

The services segment is engaged in the chartering out of LCT, construction and rendering of
services to CBNC and THNC.
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Financial information on the operation of the various business segments are as follows:

December 31, 2013
Mining Services

HMC CMC TMC RTN
RTN/TMC/

LCSLC Others Eliminations Total
External customers P=3,438,856 P=737,906 P=3,109,101 P=3,189,634 P=623,942 P=10,090 P=– P=11,109,529
Inter-segment revenues – – – – 72,637 434,953 (507,590) –
Total revenues (see Note 31) 3,438,856 737,906 3,109,101 3,189,634 696,579 445,043 (507,590) 11,109,529
Cost of sales 927,692 422,058 1,122,846 2,016,698 – – – 4,489,294
Cost of services – – – – 335,292 – – 335,292
Shipping and loading costs 444,164 141,109 457,029 268,847 87,622 – – 1,398,771
Excise taxes and royalties 240,720 95,368 248,728 63,792 – – – 648,608
Marketing 21,065 28,228 4,462 11,874 – – – 65,629
Segment operating earnings P=1,805,215 P=51,143 P=1,276,036 P=828,423 P=273,665 P=445,043 (P=507,590) P=4,171,935

General and administrative P=66,117 P=34,038 P=110,899 P=111,172 P=12,156 P=290,437 P=– P=624,819

Finance income P=14,332 P=2,515 P=15,683 P=49,750 P=12 P=84,461 P=– P=166,753

Finance expense P=5,327 P=3,450 P=7,007 P=6,896 P=2,267 P=103,351 P=– P=128,298

Provision for (benefit from) income tax P=516,384 (P=8,787) P=350,677 P=247,190 P=7,589 P=11,162 P=– P=1,124,215

Net income (loss) attributable to equity holders of the
parent P=1,473,262 P=21,554 P=640,531 P=595,162 (P=98,064) (P=578,771) P=– P=2,053,674

Segment assets P=1,943,798 P=954,295 P=6,708,837 P=7,740,945 P=263,195 P=10,958,015 P=– P=28,569,085
Deferred income tax assets - net 97,366 93,381 58,458 4,709 – 90,529 – 344,443
Total assets P=2,041,164 P=1,047,676 P=6,767,295 P=7,745,654 P=263,195 P=11,048,544 P=– P=28,913,528

Segment liabilities P=419,751 P=152,185 P=1,970,952 P=547,866 P=5,270 P=119,488 P=– P=3,215,512
Deferred income tax liabilities - net – – – 423,608 31,830 30,790 – 486,228
Total liabilities P=419,751 P=152,185 P=1,970,952 P=971,474 P=37,100 P=150,278 P=– P=3,701,740

Capital expenditures P=346,186 P=114,084 P=1,256,229 P=129,461 P=28,009 P=57,156 P=– P=1,931,125

Depreciation, amortization and depletion P=123,760 P=72,484 P=336,736 P=488,985 P=174,003 P=66,683 P=– P=1,262,651
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December 31, 2012, as restated
Mining Services

HMC CMC TMC RTN
RTN/TMC/

LCSLC Others Elimination Total
External customers P=2,881,204 P=1,130,033 P=3,093,866 P=4,038,188 P=444,202 P=19,414 P=– P=11,606,907
Inter-segment revenues – – – – 347,540 39,519 (387,059) –
Total revenues (see Note 31) 2,881,204 1,130,033 3,093,866 4,038,188 791,742 58,933 (387,059) 11,606,907
Cost of sales 721,597 563,897 996,783 2,184,938 – – – 4,467,215
Cost of services – – – – 260,399 – – 260,399
Shipping and loading costs 383,477 203,786 395,446 384,843 32,998 – – 1,400,550
Excise taxes and royalties 201,684 177,980 247,509 80,764 – – – 707,937
Marketing 32,974 55,003 – 6,377 – – – 94,354
Segment operating earnings P=1,541,472 P=129,367 P=1,454,128 P=1,381,266 P=498,345 P=58,933 (P=387,059) P=4,676,452

General and administrative P=72,567 P=36,702 P=109,956 P=71,551 P=7,686 P=229,119 P=– P=527,581

Finance income P=25,456 P=4,852 P=35,363 P=68,351 P=17 P=101,001 P=– P=235,040

Finance expense P=5,089 P=2,779 P=12,712 P=11,233 P=55 P=82,668 P=– P=114,536

Provision for (benefit from) income tax P=455,332 P=25,053 P=369,150 P=423,813 (P=8,742) P=70,092 P=– P=1,334,698

Net income (loss) attributable to equity holders
of the parent P=1,229,157 P=147,592 P=773,990 P=890,414 (P=406,821) (P=427,122) P=– P=2,207,210

Segment assets P=1,564,307 P=986,111 P=5,866,492 P=8,392,525 P=238,090 P=9,766,795 P=– P=26,814,320
Deferred income tax assets - net 126,032 76,008 48,663 – 10,333 103,861 – 364,897
Total assets P=1,690,339 P=1,062,119 P=5,915,155 P=8,392,525 P=248,423 P=9,870,656 P=– P=27,179,217

Segment liabilities P=309,247 P=148,735 P=1,840,039 P=642,346 P=39,319 P=67,376 P=– P=3,047,062
Deferred income tax liabilities - net – – – 515,767 34,684 – – 550,451
Total liabilities P=309,247 P=148,735 P=1,840,039 P=1,158,113 P=74,003 P=67,376 P=– P=3,597,513

Capital expenditures P=284,377 P=180,499 P=841,322 P=1,372,525 P=30,972 P=9,338 P=– P=2,719,033

Depreciation, amortization and depletion P=72,606 P=81,841 P=300,579 P=416,531 P=47,263 P=63,063 P=– P=981,883
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December 31, 2011, as restated
Mining Services

HMC CMC TMC RTN RTN/LCSLC Others Elimination Total
External customers P=1,790,727 P=1,723,666 P=2,751,941 P=5,963,944 P=344,593 P=119,835 P=– P=12,694,706
Inter-segment revenues – – – – 69,231 55,925 (125,156) –
Total revenues (see Note 31) 1,790,727 1,723,666 2,751,941 5,963,944 413,824 175,760 (125,156) 12,694,706
Cost of sales 572,781 451,668 612,878 1,712,363 – – – 3,349,690
Cost of services – – – – 214,260 – – 214,260
Shipping and loading costs 405,649 251,985 233,406 330,348 64,688 – – 1,286,076
Excise taxes and royalties 125,351 271,477 220,155 119,279 – – – 736,262
Marketing 241 54,586 – 13,349 – – – 68,176
Segment operating earnings P=686,705 P=693,950 P=1,685,502 P=3,788,605 P=134,876 P=175,760 (P=125,156) P=7,040,242

General and administrative P=70,315 P=43,232 P=112,673 P=93,450 P=10,499 P=247,256 P=– P=577,425

Finance income P=6,152 P=3,389 P=29,705 P=61,359 P=19 P=107,812 P=– P=208,436

Finance expense P=2,919 P=3,327 P=17,038 P=9,519 P=– P=33,812 P=– P=66,615

Provision for (benefit from) income tax P=167,250 P=146,845 P=431,437 P=977,893 P=742  (P=38,152) P=– P=1,686,015

Net income (loss) attributable to equity holders
of the parent P=396,401 P=346,029 P=607,857 P=2,225,816 P=4,038 (P=42,359) P=– P=3,537,782

Segment assets P=1,575,261 P=1,471,363 P=4,942,039 P=6,982,713 P=135,747 P=10,793,924 P=– P=25,901,047
Deferred income tax assets - net 155,413 88,719 21,775 4,630 4,445 226,869 – 501,851
Total assets P=1,730,674 P=1,560,082 P=4,963,814 P=6,987,343 P=140,192 P=11,020,793 P=– P=26,402,898

Segment liabilities P=359,657 P=314,648 P=1,876,741 P=886,661 P=112,471 P=34,490 P=– P=3,584,668
Deferred income tax liabilities - net – – – – 37,537 548,088 – 585,625
Total liabilities P=359,657 P=314,648 P=1,876,741 P=886,661 P=150,008 P=582,578 P=– P=4,170,293

Capital expenditures P=117,134 P=74,750 P=805,329 P=223,437 P=50,359 P=22,756 P=– P=1,293,765

Depreciation, amortization and depletion P=37,470 P=86,505 P=231,138 P=263,550 P=15,319 P=99,839 P=– P=733,821

Inter-segment revenues are eliminated upon consolidation.
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The Group has revenues from external customers as follows:

Country of Domicile 2013 2012 2011
China P=7,376,742 P=7,356,918 P=7,815,248
Japan 1,462,481 2,403,673 2,405,951
Local 2,270,306 1,846,316 2,473,507

P=11,109,529 P=11,606,907 P=12,694,706

The revenue information above is based on the location of the customer.

Revenue from two key customers amounted to P=5,257.2 million, P=5,128.0 million and
P=5,822.3 million in 2013, 2012 and 2011, respectively, arising from sale of ores.

40. Reclassifications

Certain 2012 and 2011 consolidated financial statement accounts have been reclassified to
conform to the 2013 consolidated financial statements presentation.
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INDEPENDENT AUDITORS’ REPORT
ON SUPPLEMENTARY SCHEDULES

The Stockholders and the Board of Directors
Nickel Asia Corporation and Subsidiaries
NAC Tower
32nd Street, Bonifacio Global City
Taguig

We have audited in accordance with Philippine Standards on Auditing, the consolidated financial
statements of Nickel Asia Corporation and Subsidiaries as at December 31, 2013 and 2012 and for
each of the three years in the period ended December 31, 2013, included in this Form 17-A, and have
issued our report thereon dated March 24, 2014.  Our audits were made for the purpose of forming an
opinion on the basic financial statements taken as a whole.  The schedules listed in the Index to the
Consolidated Financial Statements and Supplementary Schedules are the responsibility of the Parent
Company’s management.  These schedules are presented for purposes of complying with Securities
Regulation Code Rule 68, As Amended (2011) and are not part of the basic financial statements.
These schedules have been subjected to the auditing procedures applied in the audit of the basic
financial statements and, in our opinion, fairly state, in all material respects, the information required
to be set forth therein in relation to the basic financial statements taken as a whole.

SYCIP GORRES VELAYO & CO.

Eleanore A. Layug
Partner
CPA Certificate No. 0100794
SEC Accreditation No. 1250-A (Group A),
 August 9, 2012, valid until August 8, 2015
Tax Identification No. 163-069-453
BIR Accreditation No. 08-001998-97-2012,
 January 11, 2012, valid until January 10, 2015
PTR No. 4225180, January 2, 2014, Makati City

March 24, 2014

SyCip Gorres Velayo & Co.
6760 Ayala Avenue
1226 Makati City
Philippines

Tel: (632) 891 0307
Fax: (632) 819 0872
ey.com/ph

BOA/PRC Reg. No. 0001,
   December 28, 2012, valid until December 31, 2015
SEC Accreditation No. 0012-FR-3 (Group A),
   November 15, 2012, valid until November 16, 2015

A member firm of Ernst & Young Global Limited
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NICKEL ASIA CORPORATION
SUPPLEMENTARY SCHEDULES
FOR THE YEARS ENDED DECEMBER 31, 2013

Schedule

Reconciliation of Retained Earnings Available for Dividend Declaration I

Schedule of All Effective Standards and Interpretations Under the PFRS II

Supplementary Schedules under Annex 68 - E III
A. Financial Assets

B. Amounts Receivable from Directors, Officers, Employees, Related
   Parties, and Principal Stockholders (Other than Affiliates)

C. Amounts Receivable from Related Parties which are Eliminated during
   the Consolidated Financial Statements

D. Intangible Assets - Other Assets

E. Long-Term Debt

F. Indebtedness to Affiliates and Related Parties
  (Long-Term Loans from Related Companies)

G. Guarantees of Securities of Other Issuers

H. Capital Stock

A Map Showing the Relationships Between and Among the Company and its
 Ultimate Parent Company, Middle Parent, Subsidiaries, Co-Subsidiaries
 and Associates IV

Schedule Showing Financial Soundness V
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SCHEDULE I
NICKEL ASIA CORPORATION

RECONCILIATION OF RETAINED EARNINGS AVAILABLE FOR
DIVIDEND DECLARATION

PURSUANT TO SEC MEMORANDUM CIRCULAR NO.11
DECEMBER 31, 2013

Unappropriated retained earnings as at December 31, 2012, as reflected in
audited financial statements  P=5,812,499,120

Unrealized foreign exchange gain - net except those
 attributable to cash and cash equivalents (10,123,574)
Unappropriated retained Earnings, as adjusted to available for dividend

distribution, beginning 5,802,375,546

Add: Net income actually earned/realized during the period

Net income during the period closed to Retained Earnings 1,880,323,559

Less: Non-actual/unrealized income net of tax
Equity in net income of associate/joint venture –
Unrealized foreign exchange gain - net (except those

attributable to cash and cash equivalents) –
Unrealized actuarial gain –
Fair value adjustment (mark-to-market gains) –
Fair value adjustment of investment property resulting to gain –
Adjustment due to deviation from PFRS/GAAP – gain –
Other unrealized gains or adjustments to the retained earnings as a

  result of certain transactions accounted for under PFRS –
Subtotal 1,880,323,559

Add:  Non-actual losses
Remeasurement loss on pension liability (after tax) 13,181,862
Depreciation on revaluation increment (after tax) –
Adjustment due to deviation from PFRS/GAAP – loss –
Loss on fair value adjustment of investment property (after tax) –
Stock option expense for the period 7,118,788

Subtotal 20,300,650

Net income actually earned during the period 1,900,624,209

Add (Less):
Dividend declarations during the period (957,672,236)
Appropriations of retained earnings (1,000,000,000)
Reversals of appropriations –
Effects of prior period adjustments –
Treasury shares –

Subtotal (1,957,672,236)
TOTAL RETAINED EARNINGS, END
AVAILABLE FOR DIVIDEND DISTRIBUTION  P=5,745,327,519
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SCHEDULE II
NICKEL ASIA CORPORATION AND SUBSIDIARIES
TABULAR SCHEDULE OF EFFECTIVE STANDARDS

AND INTERPRETATIONS UNDER THE PFRS
PURSUANT TO SRC RULE 68, AS AMENDED

DECEMBER 31, 2013

I. List of Philippine Financial Reporting Standards (PFRSs) [which consist of PFRSs, Philippine
Accounting Standards (PASs) and Philippine Interpretations] effective as at December 31, 2013:

PHILIPPINE FINANCIAL REPORTING
STANDARDS AND INTERPRETATIONS
Effective as at December 31, 2013

Adopted Not adopted Not applicable

Framework for the Preparation and Presentation of
Financial Statements
Conceptual Framework Phase A: Objectives and
qualitative characteristics

3 

PFRSs Practice Statement Management Commentary 3

Philippine Financial Reporting Standards

PFRS 1
(Revised)

First-time Adoption of Philippine Financial
Reporting Standards ü

Amendments to PFRS 1 and PAS 27: Cost
of an Investment in a Subsidiary, Jointly
Controlled Entity or Associate

3

Amendments to PFRS 1: Additional
Exemptions for First-time Adopters 3

Amendment to PFRS 1: Limited
Exemption from Comparative PFRS 7
Disclosures for First-time Adopters

3

Amendments to PFRS 1: Severe
Hyperinflation and Removal of Fixed Date
for First-time Adopters

3

Amendments to PFRS 1: Government
Loans 3

PFRS 2 Share-based Payment 3

Amendments to PFRS 2: Vesting
Conditions and Cancellations 3

Amendments to PFRS 2: Group Cash-
settled Share-based Payment Transactions 3

PFRS 3
(Revised) Business Combinations 3

PFRS 4 Insurance Contracts 3

Amendments to PAS 39 and PFRS 4:
Financial Guarantee Contracts 3

PFRS 5 Non-current Assets Held for Sale and
Discontinued Operations 3

(Forward)  
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PHILIPPINE FINANCIAL REPORTING
STANDARDS AND INTERPRETATIONS
Effective as at December 31, 2013

Adopted Not adopted Not applicable

PFRS 6 Exploration for and Evaluation of Mineral
Resources 3

PFRS 7 Financial Instruments: Disclosures 3

Amendments to PAS 39 and PFRS 7:
Reclassification of Financial Assets 3

Amendments to PAS 39 and PFRS 7:
Reclassification of Financial Assets -
Effective Date and Transition

3

Amendments to PFRS 7: Improving
Disclosures about Financial Instruments 3

Amendments to PFRS 7: Disclosures -
Transfers of Financial Assets 3

Amendments to PFRS 7: Disclosures –
Offsetting Financial Assets and Financial
Liabilities

3

Amendments to PFRS 7: Mandatory
Effective Date of PFRS 9 and Transition
Disclosures

3

PFRS 8 Operating Segments 3  

PFRS 9 Financial Instruments Not early adopted

Amendments to PFRS 9: Mandatory
Effective Date of PFRS 9 and Transition
Disclosures

Not early adopted

PFRS 10 Consolidated Financial Statements 3

PFRS 11 Joint Arrangements 3

PFRS 12 Disclosure of Interests in Other Entities 3

PFRS 13 Fair Value Measurement 3

Philippine Accounting Standards

PAS 1
(Revised)

Presentation of Financial Statements 3

Amendment to PAS 1: Capital Disclosures 3

Amendments to PAS 32 and PAS 1:
Puttable Financial Instruments and
Obligations Arising on Liquidation

3

Amendments to PAS 1: Presentation of
Items of Other Comprehensive Income 3

PAS 2 Inventories 3

PAS 7 Statement of Cash Flows
3

PAS 8 Accounting Policies, Changes in
Accounting Estimates and Errors 3

(Forward)  
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PHILIPPINE FINANCIAL REPORTING
STANDARDS AND INTERPRETATIONS
Effective as at December 31, 2013

Adopted Not adopted Not applicable

PAS 10 Events after the Reporting Date 3

PAS 11 Construction Contracts 3

PAS 12 Income Taxes 3

Amendment to PAS 12 - Deferred Tax:
Recovery of Underlying Assets 3

PAS 16 Property, Plant and Equipment 3

PAS 17 Leases 3

PAS 18 Revenue 3

PAS 19 Employee Benefits 3

Amendments to PAS 19: Actuarial Gains
and Losses, Group Plans and Disclosures 3

PAS 19
(Amended) Employee Benefits 3

PAS 20 Accounting for Government Grants and
Disclosure of Government Assistance 3

PAS 21 The Effects of Changes in Foreign
Exchange Rates 3

Amendment: Net Investment in a Foreign
Operation 3

PAS 23
(Revised) Borrowing Costs 3

PAS 24
(Revised) Related Party Disclosures 3

PAS 26 Accounting and Reporting by Retirement
Benefit Plans 3

PAS 27 Consolidated and Separate Financial
Statements 3

PAS 27
(Amended) Separate Financial Statements 3

PAS 28 Investments in Associates 3

PAS 28
(Amended)

Investments in Associates and Joint
Ventures 3

PAS 29 Financial Reporting in Hyperinflationary
Economies 3

PAS 31 Interests in Joint Ventures 3

(Forward)  
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PHILIPPINE FINANCIAL REPORTING
STANDARDS AND INTERPRETATIONS
Effective as at December 31, 2013

Adopted Not adopted Not applicable

PAS 32 Financial Instruments: Disclosure and
Presentation 3

Amendments to PAS 32 and PAS 1:
Puttable Financial Instruments and
Obligations Arising on Liquidation

3

Amendment to PAS 32: Classification of
Rights Issues 3

Amendments to PAS 32: Offsetting
Financial Assets and Financial Liabilities 3

PAS 33 Earnings per Share 3

PAS 34 Interim Financial Reporting 3

PAS 36 Impairment of Assets 3

PAS 37 Provisions, Contingent Liabilities and
Contingent Assets 3

PAS 38 Intangible Assets 3

PAS 39 Financial Instruments: Recognition and
Measurement 3

Amendments to PAS 39: Transition and
Initial Recognition of Financial Assets and
Financial Liabilities

3

Amendments to PAS 39: Cash Flow Hedge
Accounting of Forecast Intragroup
Transactions

3

Amendments to PAS 39: The Fair Value
Option 3

Amendments to PAS 39 and PFRS 4:
Financial Guarantee Contracts 3

Amendments to PAS 39 and PFRS 7:
Reclassification of Financial Assets 3

Amendments to PAS 39 and PFRS 7:
Reclassification of Financial Assets –
Effective Date and Transition

3

Amendments to Philippine Interpretation
IFRIC–9 and PAS 39: Embedded
Derivatives

3

Amendment to PAS 39: Eligible Hedged
Items

3

PAS 40 Investment Property 3

PAS 41 Agriculture 3

(Forward)  
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PHILIPPINE FINANCIAL REPORTING
STANDARDS AND INTERPRETATIONS
Effective as at December 31, 2013

Adopted Not adopted Not applicable

Philippine Interpretations

IFRIC 1 Changes in Existing Decommissioning,
Restoration and Similar Liabilities 3

IFRIC 2 Members’ Share in Co-operative Entities
and Similar Instruments 3

IFRIC 4 Determining Whether an Arrangement
Contains a Lease 3

IFRIC 5 Rights to Interests arising from
Decommissioning, Restoration and
Environmental Rehabilitation Funds

3

IFRIC 6 Liabilities arising from Participating in a
Specific Market - Waste Electrical and
Electronic Equipment

3

IFRIC 7 Applying the Restatement Approach under
PAS 29 Financial Reporting in
Hyperinflationary Economies

3

IFRIC 9 Reassessment of Embedded Derivatives 3

Amendments to Philippine Interpretation
IFRIC–9 and PAS 39: Embedded
Derivatives

3

IFRIC 10 Interim Financial Reporting and
Impairment 3

IFRIC 11 PFRS 2- Group and Treasury Share
Transactions 3

IFRIC 12 Service Concession Arrangements 3

IFRIC 13 Customer Loyalty Programmes 3

IFRIC 14 The Limit on a Defined Benefit Asset,
Minimum Funding Requirements and their
Interaction

3

Amendments to Philippine Interpretations
IFRIC- 14, Prepayments of a Minimum
Funding Requirement

3

IFRIC 16 Hedges of a Net Investment in a Foreign
Operation 3

IFRIC 17 Distributions of Non-cash Assets to
Owners 3

IFRIC 18 Transfers of Assets from Customers 3

IFRIC 19 Extinguishing Financial Liabilities with
Equity Instruments 3

IFRIC 20 Stripping Costs in the Production Phase of
a Surface Mine 3

(Forward)  
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PHILIPPINE FINANCIAL REPORTING
STANDARDS AND INTERPRETATIONS
Effective as at December 31, 2013

Adopted Not adopted Not applicable

SIC-7 Introduction of the Euro 3

SIC-10 Government Assistance - No Specific
Relation to Operating Activities 3

SIC-12 Consolidation - Special Purpose Entities 3

Amendment to SIC - 12: Scope of SIC 12 3

SIC-13 Jointly Controlled Entities - Non-
Monetary Contributions by Venturers 3

SIC-15 Operating Leases - Incentives 3

SIC-25 Income Taxes - Changes in the Tax Status
of an Entity or its Shareholders 3

SIC-27 Evaluating the Substance of Transactions
Involving the Legal Form of a Lease 3

SIC-29 Service Concession Arrangements:
Disclosures. 3

SIC-31 Revenue - Barter Transactions Involving
Advertising Services 3

SIC-32 Intangible Assets - Web Site Costs 3

The Group has not early adopted any PFRSs, PAS and Philippine Interpretations effective
January 1, 2014 onwards.
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SCHEDULE III
NICKEL ASIA CORPORATION AND SUBSIDIARIES
Schedule A.  Financial Assets
    December 31, 2013

Name of Issuing Entity and
Description of Each Issue

Number of Shares or
Principal Amount of

Bonds and Notes

Amount Shown in the
Statement of Financial

Position

Value Based on
Market Quotations at

End of Reporting Date
Income Received and

Accrued

In Thousands

Loans and receivables: N/A
Cash on hand and with banks P=4,981,843 P=4,981,843
Short term cash investments

Union Bank of the Philippines N/A 1,542,043 1,542,043
Security Bank Savings N/A 1,262,947 1,262,947 P=142,994
Security Bank Corporation N/A 1,022,282 1,022,282
Metropolitan Bank and Trust Company N/A 775,358 775,358
Banco de Oro N/A 583,279 583,279
Rizal Commercial Banking Corporation N/A 66,584 66,584

Cash and cash equivalents 10,234,336 10,234,336 142,994

Trade N/A 628,418 628,418 –
Receivable from CBNC N/A 50,049 50,049 –
Amounts owed by related parties N/A 9,212 9,212 –
Others N/A 88,616 88,616 –
Trade and other receivables 776,295 776,295



- 2 -

*SGVFS005407*

NICKEL ASIA CORPORATION AND SUBSIDIARIES
Schedule A.  Financial Assets
    December 31, 2013

Name of Issuing Entity and
Description of Each Issue

Number of Shares or
Principal Amount of

Bonds and Notes

Amount Shown in the
Statement of Financial

Position

Value Based on Market
Quotations at End of

Reporting Date Income Received and
Accrued

In Thousands
Manila Golf and Country Club 1 share P=30,000 P=30,000 P=–
Wack-wack Golf and Country Club 1 share 15,000 15,000 –
Valle Verde Country Club 1 share 120 120 –
Camp John Hay Country Club 1 share 180 180 –
Coral Bay Nickel Corporation 58,749,999 shares 724,410 724,410 60,480
Security Land Corporation 3,057,197 shares 126,758 126,758 –
Eurasian Consolidated Minerals Pty. Ltd. 12,500,000 shares 64,359 64,359 –
Ayala Land, Inc. P=90,000 90,861 90,861 2,598
Aboitiz Equity Ventures, Inc. P=50,000 50,170 50,170 191
Retail Treasury Bond P=50,000 50,000 50,000 487
Ayala Corporation P=45,000 45,305 45,305 1,956
Globe Telecom P=40,000 41,280 41,280 1,557
Philippine Long Distance and Telephone Company 2,337,202 5,481 5,481 15
Security Bank Corporation 43,284 shares 5,004 5,004 28
BNP Paribas 675,934 675,934 –
Credit Suisse AG 250,799 shares 151,526 151,526 4,282
Credit Suisse AG 1,111,900 units 139,579 139,579 9,205
ATR Kim Eng Capital Partners, Inc. 40,020,230 units 111,331 111,331 –
BPI Asset Management 502,453 units 111,640 111,640 1,211
AFS financial assets 2,438,938 2,438,938 82,010

MRF N/A 125,467 125,467 –
Cash held in escrow N/A 65,118 65,118 825
Long-term negotiable instrument N/A 30,000 30,000 1,260
SDMP fund N/A 16,999 16,999 –
Other noncurrent assets 237,584 237,584 2,085
Total P=13,687,153 P=13,687,513 P=227,089
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
Schedule B.  Amounts Receivable from Directors, Officers, Employees, Related Parties and Principal Stockholders (Other than Affiliates)
    For the Year Ended December 31, 2013

Name and Designation of Debtor
Beginning
Balance Additions

Deductions

Current Noncurrent
Ending
Balance

Amount
Collected

Amount Written-
Off

There are no receivables from Directors, Officers, Employees, Related Parties and Principal Stockholders
other than subject to usual terms, for ordinary travel and expense advances, and for other such items

 arising in the ordinary course of business, and eliminated in consolidation.
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NICKEL ASIA CORPORATION
Schedule C. Amounts Receivable from Related Parties which are Eliminated in the Consolidated Financial Statements
    For the Year Ended December 31, 2013

Name of Subsidiary

Balance
At January 1,

2012 Additions
Amounts
collected Reclassification

Amounts
Written Off

Current Noncurrent
Amount

Eliminated

Taganito Mining Corporation P=– P=8,787,099 (P=5,754,312) (P=2,209,292) P=– P=823,495 P=– P=823,495
Rio Tuba Nickel Mining Corporation 2,526,161 8,913,435 (7,789,674) – – 3,649,922 – 3,649,922
Samar Nickel Mining Resources Corporation 3,402,091 163,336 (2,309,506) – – 1,255,921 – 1,255,921
Cagdianao Mining Corporation 530,913 6,550,638 (6,263,411) – – 818,140 – 818,140
Cordillera Exploration Co., Inc. 13,175,753 48,180,938 (3,513,882) – – 57,842,809 – 57,842,809
La Costa Shipping and Lighterage Corporation 19,123 78,735 (86,688) – – 11,170 – 11,170
Hinatuan Mining Corporation 440,259 7,485,015 (9,663,700) 1,738,426 – – – –

P=20,094,300 P=80,159,196 (P=35,381,173) (P=470,866) P=– P=64,401,457 P=– P=64,401,457
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
Schedule D.  Intangible Assets - Other Assets

For the Year Ended December 31, 2013

Description Beginning Balance
Additions

At Cost

Deductions Other Changes -
Additions

(Deductions) Ending Balance
Charged to Costs and

Expenses
Charged to Other

Accounts

In Thousands

Deferred mine exploration costs - net* P=142,392 P=54,636 P=– P=– P=– P=197,028

P=142,392 P=54,636 P=– P=– P=– P=197,028

*Disclosed in Note 13 to the Consolidated Financial Statements
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
Schedule E.  Long-term Debt
    December 31, 2013

Name of Issuer and
Type of Obligation

Amount
Authorized by Indenture

Amount
Shown as Current

Amount
 Shown as Long-term

Remarks

In Thousands
Long-term Debt
Sumitomo Metal Mining Co. Ltd. P=– P=39,778 P=139,223 A
Taganito HPAL Nickel Corporation – 77,691 1,281,905 B

Deferred Income
Taganito HPAL Nickel Corporation – 4,563 75,419 C

Total P=– P=122,032 P=1,496,547

Remarks:
A Interest rate is based on prevailing 180-day British Banker Associate London Inter-Bank Offered Rate (LIBOR) plus two percent (2%) spread;
 principal is payable in semi-annual installments of $545,450, payable in February and August until February 28, 2018.
B Interest rate is based on prevailing 180-day LIBOR plus two percent (2%) spread; principal is payable in semi-annual installments of

$875,000, payable in April and October until April 10, 2031.
C The obligation is covered by an Option Agreement which shall terminate upon finalization of the lease agreement.  The lease agreement has yet to
 be finalized.
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
Schedule F.  Indebtedness to Affiliates and Related Parties (Long-term Loans from
    Related  Companies)
    December 31, 2013

Name of Affiliate
Beginning

Balance
Ending

Balance

In Thousands

Long-term Debt
Sumitomo Metal Mining Co. Ltd. P=210,295 P=179,001
Taganito HPAL Nickel Corporation 1,328,994 1,359,596

Deferred Income
Taganito HPAL Nickel Corporation 79,609 75,419

P=1,618,898 P=1,614,016
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
Schedule G. Guarantees of Securities of Other Issuers

 For the Year Ended December 31, 2013

Name of Issuing Entity
 of Securities Guaranteed

 by the Company for which
 Statement is Filed

Title of Issue of Each Class of
Securities Guaranteed

Total Amount
Guaranteed and

Outstanding

Amount Owned by the
Company for which

Statement
is Filed

Nature of
Guarantee

- Not applicable-
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NICKEL ASIA CORPORATION AND SUBSIDIARIES
Schedule H . Capital Stock

 December 31, 2013

Title of Issue
Number of Shares

Authorized

Number of Shares
Issued and

Outstanding

Number of Shares
Reserved for

Options, Warrants,
Conversions and

Other Rights

Number of Shares Held By

Affiliates

Directors,
Officers and
Employees Others

Common Stock 4,265,000,000 2,519,159,345 15,150,313 1,593,176,887 328,613,882 597,368,576

Preferred Stock 720,000,000 720,000,000 – 720,000,000 – –
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SCHEDULE IV
NICKEL ASIA CORPORATION AND SUBSIDIARIES

A MAP SHOWING THE RELATIONSHIPS BETWEEN AND AMONG THE COMPANY AND ITS
ULTIMATE PARENT COMPANY, MIDDLE PARENT, SUBSIDIARIES, CO-SUBSIDIARIES AND ASSOCIATES

PURSUANT TO SRC RULE 68, AS AMENDED
DECEMBER 31, 2013

33.33%

33.33%

Nickel Asia Corporation

Hinatuan Mining
Corporation

(100%)

Cagdianao Mining
Corporation

(100%)

Taganito Mining
Corporation

(65%)

Rio Tuba Nickel
Mining

Corporation
(60%)

Samar Nickel
Mining Resources

Corporation
(100%)

Cordillera
Exploration Co.

Inc.
(71.3%)

La Costa Shipping
and Lighterage

Corporation
(100%)

Falck Exploration
Inc.

33.33%
Coral Bay Nickel

Corporation
(10%)

Taganito HPAL
Nickel Corporation

(22.5%)

Note: There is no pyramid ownership structure and/or cross holding structure.
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SCHEDULE V
NICKEL ASIA CORPORATION AND SUBSIDIARIES

SCHEDULE SHOWING FINANCIAL SOUNDNESS
PURSUANT TO SRC RULE 68, AS AMENDED

DECEMBER 31, 2013

2013 2012
A. Current/liquidity ratios

Current ratio 11.15 10.54
Quick ratio 9.59 8.97
Cash ratio 7.82 7.26
Cash conversion cycle 139.98 146.48

B. Sovency ratio/Debt-to-equity ratio
Solvency ratio 1.04 1.14
Debt-to-equity ratio 0.15 0.15

C. Asset-to-equity ratios 1.15 1.15

D. Interest rate coverage ratio 281.22 276.03

E. Profitability ratios
Net profit margin analysis 23% 27%
Return on assets 9% 11%
Return on equity 10% 13%
Return on capital employed 9% 12%






