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%X oDOÕúPDGD ���� \Dú JUXEXQGD WRSODP ��� |÷UHQFLQLQ D\DN |Oo�POHUL

DUDVÕQGDNL LOLúNL YH D\DN LQGHNVL RUWDODPDODUÕ GH÷HUOHQGLULOGL� $\DN LQGHNVLQLQ
\DúOD ELUOLNWH KHU LNL FLQV¶GH N�o�OG�÷�� D\DN X]XQOX÷X DUWÕúÕQÕQ D\DN
JHQLúOL÷L DUWÕúÕQGDQ ID]OD ROGX÷X WHVSLW HGLOGL� dRFXNODUÕQ GDKD JHQLú YH NÕVD

D\DNODUD VDKLS ROGXNODUÕ VDSWDQGÕ�

$QDKWDU NHOLPHOHU� $\DN� oRFXN� PRUIRPHWUL�

,QYHVWLJDWLRQ RI IRRW PHDVXUHPHQWV RI SULPDU\ VFKRRO VWXGHQWV LQ

FHQWUDO 0DODW\D DUHD DFFRUGLQJ WR WKHLU KHLJKW

,Q WKLV VWXG\� WKH FRUUHODWLRQ DPRQJ WKH IHHW PHDVXUHPHQWV RI ���

VWXGHQWV LQ WKH ���� DJH JURXS DQG WKH DYHUDJH RI WKHLU IRRW LQGH[ ZHUH

HYDOXDWHG� ,W ZDV REVHUYHG WKDW WKH LQGH[ RI IRRW GHFUHDVHV ZLWK DJH LQ

ERWK VH[HV DQG WKH LQFUHDVH LQ IRRW OHQJWK LV JUHDWHU WKDQ WKH LQFUHDVH LQ
IHHW ZKHQ FRPSDUHG ZLWK RWKHU UHVHDUFKHV�

.H\ ZRUGV� )RRW� FKLOG� PRUSKRPHWU\�

9�FXW D÷ÕUOÕ÷ÕQÕ WDúÕPDN YH X\JXQ KDUHNHW HGHELOPHN LoLQ D\D÷ÕQ DQDWRPLN

\DSÕVÕQÕQ VD÷OÕNOÕ ROPDVÕ JHUHNLU� d�QN� D\DN �3HV� W�P \DúDPÕPÕ]GD

�]HULQGH GXUPD� \�U�PH JLEL IRQNVL\RQODUÕ �]HULQGH WDúÕPDNWDGÕU
�� �� $\DN

LVNHOHWL Y�FXGD J|UH GLNH\ GXUXPGDGÕU YH |QH GR÷UX ELU N|SU� YDVÕWDVÕ\OD

JHQLúOHU� D÷ÕUOÕ÷Õ JHQLú ELU \�]H\H \D\DU YH E|\OHFH ELU oRN KDUHNHWL NROD\FD

\DSDELOLU |]HOOLN ND]DQÕU
�� �

�

$\DN LQVDQÕQ IRQNVL\RQODUÕQÕ NROD\ODúWÕUPDN \DQÕQGD ED]Õ GXUXPODUGD

�IXWEROFXOXN� úRI|UO�N� ED]Õ DOHWOHULQ NXOODQÕOPDVÕ JLEL � EL]]DW PHVOH÷L LFUD

HWPHN J|UHYLQL �VWOHQLU� %X QHGHQOH IRQNVL\RQODUÕQÕ HQ L\L ELoLPGH \HULQH

JHWLUHELOPHN LoLQ RQD X\JXQ JL\VL YH DUDo�JHUHFH LKWL\Do J|VWHUPHNHGLU� %X

NRQX\OD GD HUJRQRPL LOJLOHQPHNWHGLU�����������

0$7(5<$/ 9( 0(72'

)L]LNVHO NXVXUX ROPD\DQ ���� \Dú JUXEXQGD ��� NÕ]� ��� HUNHN ROPDN

�]HUH WRSODP ��� |÷UHQFL �]HULQGH |Oo�POHU \DSÕOGÕ� gOo�POHU DQDWRPLN
SR]LV\RQGD \DSÕOGÕ YH HVQHPH\HQ PHVXU NXOODQÕOGÕ� dDOÕúPDPÕ]GD D\DN

X]XQOX÷X� ELPDOOHRODU JHQLúOLN� PHWDWDUVDO JHQLúOLN� PHWDWDUVDO oHYUH YH

WDUVDO \�NVHNOLN ROPDN �]HUH EHú |Oo�P \DSÕOGÕ� (OGH HGLOHQ VRQXoODU \Dú YH

FLQVH J|UH JHUHN NHQGL JUXSODUÕ DUDVÕQGD� JHUHNVH IDUNOÕ JUXSODU DUDVÕQGD µ´øNL
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RUWDODPD DUDVÕQGDNL IDUNÕQ |QHPOLOL÷L WHVWL³

NXOODQÕODUDN DQDOL] HGLOGL �7DEOR � YH 7DEOR ���

%8/*8/$5

2UDQVDO LOLúNLOHU V|]NRQXVX ROGX÷XQGD |Oo�OHQ EX

SDUDPHWUHOHULQ \Dú YH FLQVL\HWH J|UH NRUHODV\RQX

QHWLFHVLQGH HOGH HGLOHQ VRQXoODU úX úHNLOGH LIDGH

HGLOHELOLU� %�W�Q \Dú JUXSODUÕ LOH FLQVOHUGH SHV

|Oo�OHUL D÷ÕUOÕN YH ER\ DoÕVÕQGDQ KHSVL ELUELUOHUL\OH

SR]LWLI \|QGHQ ELU LOLúNL LoHULVLQGH\GL� $QFDN ED]Õ

|Oo�POHULQ NRUHODV\RQX GDKD NXYYHWOL

GHUHFHGH\GL� .Õ]ODUÕQ � \Dú JUXEXQGD HQ \�NVHN

NRUHODV\RQ� D÷ÕUOÕN LOH PHWDWDUVDO oHYUH DUDVÕQGD

�U ������ � \Dú NÕ]ODUGD ER\ LOH SHV X]XQOX÷X

DUDVÕQGD �U ������ � \Dú NÕ]ODUGD \LQH SHV

X]XQOX÷X LOH ER\ DUDVÕQGD �U ������ �� \Dú

NÕ]ODUGD PHWDWDUVDO oHYUH LOH ELPDOOHRODU oHYUH

DUDVÕQGD �U ������ �� \Dú NÕ]ODUGD PHWDWDUVDO

oHYUH LOH D÷ÕUOÕN DUDVÕQGD �U ����� \�NVHN

NRUHODV\RQ WHVSLW HGLOGL� (UNHNOHUGH LVH � \Dú
JUXEXQGD D÷ÕUOÕN LOH PHWDWDUVDO oHYUH DUDVÕQGD

�U ������ � \Dú HUNHNOHUGH D÷ÕUOÕN LOH ELPDOOHRODU
oHYUH DUDVÕQGD �U ������ � \Dú HUNHNOHUGH \LQH

ELPDOOHRODU oHYUH LOH D÷ÕUOÕN DUDVÕQGD �U ������

�� \Dú HUNHNOHUGH PHWDWDUVDO oHYUH LOH WDUVDO

\�NVHNOLN DUDVÕQGD �U ������ �� \Dú HUNHNOHUGH

LVH PHWDWDUVDO oHYUH LOH WDUVDO \�NVHNOLN DUDVÕQGD

�U ����� HQ \�NVHN NRUHODV\RQ PHYFXWWX �7DEOR

���

7$57,ù0$

$\DN JHOLúLPL LOH LOJLOL J�Q�P�]H NDGDU \DSÕODQ

DUDúWÕUPDODUÕ LQFHOHGL÷LPL]GH DUDúWÕUPDODUÕQ

oR÷XQXQ HULúNLQOHUGH \DSÕOPÕú ROGX÷XQX

J|UPHNWH\L]� %X GXUXP �ONHPL] LoLQ GH D\QÕGÕU�

7DEOR �� .Õ] oRFXNODUÕQGD D\DN |Oo�POHULQH DLW LVWDWLVWLNL DQDOL] VRQXoODUÕ�

3HV

8]XQOX÷X

%LPDOOHRODU

*HQLúOLN

7DUVDO

<�NVHNOLN

0HWDWDUVDO

*HQLúOLN

0HWDWDUVDO

dHYUH
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Q � gOo�OHQ NÕ] oRFXNODUÕ VD\ÕVÕ [ � $ULWPHWULN RUWDODPD 6G � 6WDQGDUW VDSPD

7DEOR �� (UNHN oRFXNODUÕQGD D\DN |Oo�POHULQH DLW LVWDWLVWLNL DQDOL] VRQXoODUÕ�

3HV

8]XQOX÷X

%LPDOOHRODU

*HQLúOLN

7DUVDO

<�NVHNOLN

0HWDWDUVDO

*HQLúOLN

0HWDWDUVDO

dHYUH

<Dú Q [ 6G [ 6G [ 6G ; 6G [ 6G $\DN

øQGHNVL

� �� ����� ���� ����� ���� ����� ���� ���� ���� ����� ���� �����
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Q � gOo�OHQ HUNHN oRFXNODUÕ VD\ÕVÕ [ � $ULWPHWULN RUWDODPD 6G � 6GDQGDUW VDSPD

7DEOR �� +HVDSODQDQ HQ \�NVHN NRUHODV\RQ GH÷HUOHUL

.DUúÕODúWÕUÕODQ SDUDPHWUHOHU <Dú &LQV U

$÷ÕUOÕN�PHWDWDUVDO oHYUH �

�

��

(

.

.

����

����

����

$÷ÕUOÕN�ELPDOOHRODU oHYUH �

�

(

(

����

����

%R\�SHV X]XQOX÷X �

�

.

.

����

����

0HWDWDUVDO oHYUH�WDUVDO

\�NVHNOLN

��

��

(

(

����

����

0HWDWDUVDO oHYUH�

ELPDOOHRODU oHYUH

�� . ����



0DODW\D PHUNH] LONRXO |÷UHQFLOHULQLQ D\DN |Oo�POHULQLQ ER\D J|UH LQFHOHQPHVL

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� 236

$\UÕFD \DSÕODQ DUDúWÕUPDODUGD VDGHFH D\DN

X]XQOX÷X YH JHQLúOL÷L HOH DOÕQPÕú GL÷HU |Oo�POHU

J|]DUGÕ HGLOPLúWLU�

%LOLQGL÷L JLEL Y�FXGXQ E�W�Q E|O�POHULQLQ

E�\�PH\H NDWNÕVÕ KHU G|QHPGH IDUNOÕGÕU
�
�

3XEHUWH G|QHPLQGH QRUPDO RODUDN HO YH D\DN

E�\�PHVL GLVWDOGHQ SURNVLPDOH GR÷UX RODFDN
úHNLOGHGLU� gQFH HO YH D\DN� VRQUD |Q NRO YH
EDFDN� DUGÕQGDQ NRO YH X\OXN E�\�PHVL
ROPDNWDGÕU��� %X QHGHQOH HULúNLQOHUGH \DSÕODQ

|Oo�POHUGHNL IDUNOÕOÕ÷ÕQ QHGHQL� DOW HNVWUHPLWH

X]XQOXN DUWÕúODUÕQÕQ FLQVOHU DUDVÕQGD J|YGH\H

J|UH IDUNOÕ ROXúXQGDQGÕU
�
� 3XEHUWH \DúÕ FLQVOHU

DUVÕQGD IDUNOÕOÕN J|VWHULU� %X IDUNOÕOÕN NÕ]ODUGD

|QFHOLN J|VWHUGL÷LQGHQ� E�\�PHGH GH NÕ]ODU

OHKLQH DUWÕú ROPDNWDGÕU� (NVWUHPLWH X]XQOXNODUÕ ��

\DúÕQD NDGDU HUNHNOHUGH GDKD ID]ODGÕU� IDNDW EX

\DúWD NÕ]ODUÕQ� HUNHNOHULQ GH÷HUOHULQH XODúWÕ÷Õ YH

�� \Dú FLYDUÕQGD NÕ]ODUÕQ HUNHNOHUL JHoWL÷L

J|U�OPHNWHGLU��� ���

&DQNXU YH (GL]¶LQ�� oDOÕúPDVÕQGD D\DN

X]XQOXNODUÕQÕQ YH JHQLúOLNOHULQLQ HUNHOHUGH ID]OD

ROGX÷X WHVSLW HGLOPLúWLU� %L]LP oDOÕúPDPÕ]GD LVH

\Dú JUXSODUÕQD J|UH � \DúWDQ �� \DúD GR÷UX KHU

LNL FLQVWH G�]HQOL ELU DUWÕú ROGX÷X J|U�OPHNWHGLU�

)DNDW FLQVOHU DUDVÕQGD |QHPOL ELU IDUNOÕOÕN

EXOXQPDGÕ�

8OXNHQW YH DUN
��

YH *HUYHU YH 'H%UXLQ
LQ
��

\DSWÕNODUÕ oDOÕúPDGD VRV\R�HNRQRPLN IDNW|UOHULQ

E�\�PH YH JHOLúPHGH |QHPOL ELU SDUDPHWUH

ROGX÷XQX EHOLUWPHNWHGLUOHU� dDOÕúPDPÕ] úHKLU

PHUNH]LQGHNL oRFXNODUGD \DSÕOPÕúWÕU� .ÕUVDO

NHVLPOH ELU NDUúÕODúWÕUPD \DSÕOPDPÕúWÕU� )DNDW

HNVWUHPLWH X]XQOXNODUÕQÕQ \DúOD ELUOLNWH G�]HQOL

DUWÕúÕ &DQNXU YH (GL]�� LOH 8OXNHQW YH

DUNDGDúODUÕQÕQ�� oDOÕúPDVÕ\OD EHQ]HUOLN

J|VWHUPHNWHGLU�

$\DN LQGHNVL D\D÷ÕQ úHNOL KDNNÕQGD ILNLU YHULU�

$\DN LQGHNVL DoÕVÕQGDQ GH÷HUOHQGLULOGL÷LQGH JHQLú

D\DNODUGD E�\�N� GDU D\DNODUGD N�o�N LQGHNV

HOGH HGLOLU� %X GXUXP N�o�N \DúODUGD JHQHOOLNOH

E�\�N� \Dú LOHUOHGLNoH N�o�NW�U��� ����¶ GH

\DSÕODQ ELU oDOÕúPDGD GR÷XPGDQ �� \DúD NDGDU

RODQ G|QHPGH LQGHNVLQ N�o�OG�÷� EX

N�o�OPHQLQ |]HOOLNOH ��� \DúODUGD GDKD ID]OD

ROGX÷X WHVSLW HGLOPLúWLU��� 8OXNHQW YH DUN�QÕQ��

oDOÕúPDVÕQGD GD \DúOD ELUOLNWH KHU LNL FLQVWH D\DN

LQGHNVLQLQ N�o�OG�÷� WHVSLW HGLOPLúWLU�

%LUH\LQ JHOLúPH G|QHPLQGH Y�FXGXQ W�P�QGH ELU

GH÷LúLNOLN ROPDNWDGÕU� 'ÕúWDQ \DSÕODFDN

P�GDKDOHOHUOH EX GH÷LúLP V�UHFLQLQ

HWNLOHQHELOHFH÷L ELU JHUoHNWLU� gUQH÷LQ -DSRQ¶ODUÕQ
D\DNNDEÕ úHNLOOHULQLQ GH÷LúLN ROPDVÕ KDOOX[ YDOJXV

�D\DN EDú SDUPD÷ÕQÕQ GL÷HU SDUPDNODUD

\DQDúPDN �]HUH GÕúDUÕ\D GR÷UX E�N�OPHVL� JLEL

GHIRUPLWHOHUL DUWÕUGÕ÷Õ \RUXPX \DSÕOPDNWDGÕU�

$\D÷D JL\LOHQ oRUDSODUÕQ ELOH D\DN úHNOLQL

HWNLOHGL÷L G�ú�Q�OPHNWHGLU� g]HOOLNOH D\DN ELOH÷LQL
VDUDQ� D\DN DQDWRPLVLQH X\JXQ \DSÕODQ

D\DNNDEÕODUÕQ VDGHFH D\DN VD÷OÕ÷ÕQÕ NRUXPDVÕ

DFÕVÕQGDQ GH÷LO LQVDQ KD\DWÕQÕQ NROD\ODúWÕUÕOPDVÕ

\|Q�QGHQ GH HWNHQ ROGX÷X G�ú�Q�OPHNWH YH

JHOLúPLú �ONHOHUGH NODVLN D\DNNDEÕ \HULQH

ELOJLVD\DU GHVWHNOL \HQL WDVDUÕPODU

JHUoHNOHúWLULOPHNWHGLU� %|\OHFH VDGHFH D\D÷Õ

UDKDW HWWLUHFHN D\DNNDEÕ GH÷LO GHIRUPLWHOHUL

G�]HOWHFHN YH\D GHIRUPLWH\H VHEHS ROPD\DFDN

D\DNNDEÕODU �UHWLOPHNWHGLU
��� ��� ��� ��

�

dRFXN \DúWD D\DNNDEÕ VHoLPL |QHPOLGLU� 5DR YH

-RVHSK��� 6KLQH��� 6LP�)RRN YH +RGJVRQ��

\DSWÕNODUÕ DUDúWÕUPDODUGD \DQOÕú D\DNNDEÕ

VHoLPLQLQ KDOOX[ YDOJXV¶X DUWÕUGÕ÷ÕQÕ

EHOLUOHPLúOHUGLU �

hONHPL]GH KDOD )UDQVÕ] NDOÕSODUÕ
NXOODQÕOPDNWDGÕU� %X VWDQGDUWODUD HULúNLQOHULQ
D\DN |Oo�POHULQLQ X\PDGÕ÷Õ ELOLQPHNWHGLU�

g]HOOLNOH 7�UN WRSOXPXQGD D\DN JHQLúOL÷L
RUWDODPDVÕ )UDQVÕ]ODUD J|UH JHQLú� D\DN X]XQOX÷X

RUWDODPDVÕ LVH GDKD G�ú�NW�U� %XQX �ONHPL]GH

HULúNLQOHU �]HULQGH \DSÕODQ SHN oRN oDOÕúPD

J|VWHUPLúWLU� )DNDW KDOD ELU VWDQGDUW WHVSLWL

\DSÕODPDPÕúWÕU��� ��� ��� ��� ��� ���

8OXNHQW YH DUNDGDúODUÕQÕQQ��
\DSWÕ÷Õ oDOÕúPDGD ��

�� \Dú JUXEX oRFXNODUGD D\DN JHQLúOL÷L YH

X]XQOX÷X RUWDODPDVÕQÕQ 76( �7�UN 6WDQGDUWODUÕ

(QVWLW�V��µQLQ NDEXO HWWL÷L VWDQGDUWODUD

X\PDGÕ÷ÕQÕ YH oRFXN D\DNODUÕQÕQ 76(µQLQ

NXOODQGÕ÷Õ )UDQVÕ] |Oo�POHULQGHQ KHP GDKD NÕVD

KHP GH GDKD JHQLú ROGX÷XQX WHVSLW HWPLúOHUGLU�

%�W�Q EX oDOÕúPDODU J|VWHUPHNWHGLU NL �ONH

JHQHOLQGH JHUHN oRFXNODU� JHUHN JHoLú G|QHPL

RODQ SXEHUWH YH JHUHNVH HULúNLQOHU LoLQ NDSVDPOÕ

ELU oDOÕúPD \DSÕODUDN X\JXQ D\DNNDEÕ

VWDQGDUWODUÕQÕQ EHOLUOHQPHVL YH ELU

VWDQGDUGL]DV\RQXQ VD÷ODQPDVÕ JHUHNPHNWHGLU�
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�� <RUXOPD] 2� 7XUXW 0� 7DúNÕQDOS 2� $NWDú 1� .XWR÷OX 7� <HWLúNLQ ���� 7�UN
LQVDQÕQGD ED]Õ D\DN |Oo�OHUL D\DN SDUPDN IRUP�O�� 7UDN\D hQLYHUVLWHVL 7ÕS
)DN�OWHVL 'HUJLVL ����� �� � �� �� � �� ������

�� <ÕOGÕUÕP 0� <HWLúNLQ 7�UN NDGÕQ YH HUNHNOHULQGH D\DN |Oo�OHUL� 7UDN\D
hQLYHUVLWHVL 7ÕS )DN�OWHVL 'HUJLVL ����� � � � �� ������

�� <ÕOGÕUÕP 0� <HWLúNLQ 7�UN NDGÕQ YH HUNHNOHULQGH D\DN |Oo�OHUL� 8]PDQOÕN WH]L�
&HUUDKSDúD 7ÕS )DN�OWHVL $QDWRPL $QDELOLP 'DOÕ� øVWDQEXO �����

�� ùDKPD\ 6� <HWLúNLQ 7�UN NDGÕQODUÕQGD ED]Õ Y�FXW |Oo�POHUL YH DUDODUÕQGDNL
RUDQWÕODU� 8]PDQOÕN WH]L� øVWDQEXO �����

�� <RUXOPD] )� $NWDú 1� ��� \HWLúNLQ 7�UN HUNH÷LQGH ED]Õ D\DN |Oo�OHUL� ,9�
8OXVDO +DON 6D÷OÕ÷Õ .RQJUHVL� ø]PLU �����

�� <RUXOPD] )� $NWDú 1� ��� \HWLúNLQ 7�UN NDGÕQÕQGD ED]Õ D\DN |Oo�OHUL� ,9�
8OXVDO +DON 6D÷OÕ÷Õ .RQJUHVL� ø]PLU �����

�� (UHP 7� %XUVD LO PHUNH]LQGH DQWURSRPHWULN |Oo�POHUOH LONRNXO oRFXNODUÕQÕQ
IL]LNVHO JHOLúPHVLQLQ LQFHOHQPHVL� 3URIHV|UO�N WDNGLP WH]L ����� ������

�� /LWW ,)� 9DXJKDQ 9&� *URZWK DQG GHYHORSPHQW ,Q� 1HOVRQ 7H[WERRN RI
3HGLDWULFV �(GV� %HKUPDQ 5(� .OLHJPDQ 50� 1HOVRQ :(� 9DXJKDQ 9&�� ��
WK HG� :% 6DXQGHUV &R� 3KLODGHOSKLD� ����� ������

�� *DVVHU 7� .QHLS $� %LQGLQJ $� 3UDGHU $� 0ROLQDUL /� 7KH G\QDPLFV RI OLQHDU
JURZWK LQ GLVWDQFH� YHORFLW\ DQG DFFHOHUDWLRQ� $QQ +XP %LRO ����� ���
��������

��� &DQNXU 1ù� (GL] %� %XUVD LO PHUNH]L LONRNXO |÷UHQFLOHULQGH �VW YH DOW
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