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³+HUNHV�X]XQ�\DúDPDN�LVWHU�DPD�NLPVH�\DúODQPDN�LVWHPH]´
-RQDWKDQ�6ZLIW

<DúODQPD�LQVDQODUÕQ�J|U�QW�V�QGH�YH�Y�FXW�IRQNVL\RQODUÕQGD�oHúLWOL�GH÷LúLNOLNOHU�
ROXúWXUDQ� YH� HQ� VRQ� RODUDN� |O�PH� J|W�UHQ� GR÷DO� ELU� V�UHoWLU�� +LM\HQ� YH� \DúDP�
NRúXOODUÕQÕQ�JHOLúPHVL�YH� WÕSWD�NRUX\XFX�KHNLPOLN�YH� WHGDYL�DODQÕQGDNL�JHOLúPHOHU��
LQVDQ� |PU�Q�Q� X]DPDVÕQÕ� VD÷ODPÕúWÕU� �%�NHQ� 	� %�NHQ�� ������� 8]D\DQ� |P�UOH�
\DúOÕOÕN�G|QHPL�GH�X]DPDNWD��X]XQ�|P�UO��NLúLOHU�\DúOÕOÕ÷ÕQ�ELUOLNWH�JHWLUGL÷L�ELUoRN�
VRUXQX�GD�\DúDPDN�GXUXPXQGD�NDOPDNWDGÕUODU�

øQVDQODU�GR÷DO�RODUDN�\DúODQPD�VRQXFX�ROXúDQ�KDVWDOÕNODUÕ�|QOHPHN��J�o�ND\EÕQÕ�
HQJHOOHPHN� YH� GDKD� X]XQ� V�UH� JHQo� YH� VD÷OÕNOÕ� NDOPDN� LVWHUOHU�� øúWH� EX� DPDoOD�
JHOLúWLULOHQ� DQWL�DJLQJ�\DúODQPD�NDUúÕWÕ� X\JXODPDODU�� \DúODQPD\Õ� HQJHOOHPH�
JHFLNWLUPH� \DNODúÕPODUÕQÕQ� W�P�� RODUDN� WDQÕPODQPÕúWÕU� �&DQNXUWDUDQ�� �������
<DúODQPD� NDUúÕWÕ� X\JXODPDODU� EHVOHQPHQLQ� D\DUODQPDVÕ�� NLOR� NRQWURO��� WHPL]�
oHYUHGH� \DúDP�� HJ]HUVL]� \DSPD� YH� DNWLI� \DúDP�� NR]PHWLNOHUGHQ� \DUDUODQPD��
KRUPRQDO�G�]HQVL]OLNOHUL�NRQWURO�DOWÕQGD�WXWPD��KD\DWD�SR]LWLI�EDNPD��VWUHV�\|QHWLPL�
YH� HQ� |QHPOLVL� JHQHWLN� DoÕGDQ� ULVN� WDQÕODUÕ� YH� GDQÕúPDQOÕ÷Õ� JLEL� ELUoRN� NRQX� YH�
X\JXODPDODUÕ�LoHUPHNWHGLU��&DQNXUWDUDQ���������

øQVDQÕQ� GR÷D� NDUúÕVÕQGDNL� oDUHVL]OL÷L�� \HU\�]�QGH� YDU� ROGX÷XQGDQ� EHUL� RQX�
|O�PV�]O�÷H�LOJL�GX\PD\D�YH�|O�PGHQ�YH�\RN�ROPDNWDQ�NRUNPD\D�LWPLúWLU��øQVDQOÕN�
WDULKLQGH� YH� PLWRORMLGH� EXQXQ� SHN� oRN� |UQH÷LQL� J|UPHN� P�PN�QG�U�� øQVDQÕQ�
|O�PO�O�÷H� NDUúÕ� HQ� |QHPOL� P�FDGHOHVL� ³*ÕOJDPÕú� (IVDQHVL´QGH� FLVLPOHúPLúWLU��
0RGHUQOHúPH�V�UHFLQGH�LVH�ELOLPVHO�oDEDODU��EX�DUD\ÕúD�GkKLO�ROPXúWXU��%L\RPHGLNDO�
DODQGDNL� DUDúWÕUPDODUÕQ� VD\ÕVÕQÕQ� DUWPDVÕ� PRGHUQ� G|QHPGH� \DúODQPD� NDUúÕWÕ�
DUDúWÕUPDODUÕ� KÕ]ODQGÕUPÕúWÕU� �&LFLUHOOL�� ������ +ROOLGD\�� ������ .HOHúWLPXU�� �������
$YUXSD¶GD�DQWL�DJLQJ�DUDúWÕUPDODUÕ��������¶OHUGH�JHQoOHúWLUPH�WHGDYLOHUL�YH�LNVLUOHUL�
�UHWHQ�*HURYLWDO� DGOÕ� HQVWLW�OHULQ� NXUXOPDVÕ� LOH� EDúODPÕúWÕU��$UGÕQGDQ� 6RY\HWOHUGH��
GDKD�VRQUD�LVH�-DSRQ\D¶GD�EHQ]HU�HQVWLW�OHU�DoÕOPÕúWÕU��%X�HQVWLW�OHULQ�DoÕOPDVÕ��JHQo�
NDOPD\D�\|QHOLN�ELU�SD]DU�\DUDWPÕúWÕU��$PHULND�%LUOHúLN�'HYOHWOHUL¶QGH�LVH�JHQoOHúPH�
�U�QOHUL�|QFHOLNOH�LODoODUOD�YH�EHVLQ�GHVWHNOHUL\OH�SD]DUÕQÕ�JHQLúOHWPLúWLU��%X�G|QHPGH�
Hú� ]DPDQOÕ� RODUDN� EX� DODQD� \|QHOLN� NLWDSODU� KÕ]OD� \D\ÕQODQPD\D� YH� �UHWLOPH\H�
EDúODPÕúWÕU�� øOHWLúLP� WHNQRORMLOHUL� DODQÕQGDNL� JHOLúPHOHU� GH� LQWHUQHW� DUDFÕOÕ÷Õ\OD� EX�
W�U��U�QOHULQ�WDQÕQPDVÕQGD�YH�SD]DUODQPDVÕQGD�E�\�N�ELU�NROD\OÕN�VD÷ODPÕúWÕU�������
\ÕOÕQGD�$%'¶GH�NXUXODQ�$PHULNDQ�$QWL�DJLQJ�$NDGHPLVL��$PHULFDQ�$FDGHP\�RI�$QWL�
DJLQJ�0HGLFLQH��DQWL�DJLQJ�DUDúWÕUPD�SURMHOHULQLQ�E�\�PHVLQH�YH�\D\JÕQODúPDVÕQD�
QHGHQ� ROPXúWXU�� $NDGHPL� \D\ÕQ� RUJDQODUÕ\OD� \D\ÕQODUÕQ� DUWPDVÕQÕ� GHVWHNOHPHNWH��
D\UÕFD�W�P�G�Q\DGDQ�KHPúLUHOHU��GRNWRUODU��EL\RORJODU��GLúoLOHU��EHVOHQPH�X]PDQODUÕ��
GL\HW�X]PDQODUÕ��VSRU�H÷LWPHQOHUL��PDV|UOHU��HF]DFÕODU�YH�GR÷DO�WHGDYL�X]PDQODUÕ�JLEL�
EX�DODQGD�oDOÕúPD�\DSDQODUÕ�ELU�DUD\D�JHWLUHQ�NRQJUHOHU��WRSODQWÕODU�G�]HQOHPHNWH��EX�
DODQGD�VHUWL¿NDODU�YHUPHNWHGLU��%LQVWRFN�	�)LVKPDQ��������&ODUN���������
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$QWL�DJLQJ¶LQ�JHOLúLPLQL�WDULKVHO�V�UHoWH��o�G|QHPH�D\ÕUPDN�P�PN�QG�U��%LULQFLVL�
DQWL�DJLQJ¶LQ� KDVWDOÕNODUÕQ� D]DOWÕOPDVÕ� RODUDN� DQODúÕOGÕ÷Õ� ����¶OHUGLU�� %X� G|QHPGH�
DQWL�DJLQJ� oDOÕúPDODUÕ� X]D\DQ� |P�UGH� KDVWDOÕNODUOD� JHoHQ� G|QHPLQ� NÕVDOWÕOPDVÕQÕ�
YH�\DúOÕOÕN�G|QHPLQGH�KDVWDOÕNODUÕQ�D]DOWÕOPDVÕQÕ�KHGHÀHPLúWLU�� ����¶ODUGDNL� LNLQFL�
G|QHPGH�LVH�JHQHWLN�DODQGDNL�JHOLúPHOHULQ�GH�HWNLVL\OH�\DúODQPDQÕQ�\DYDúODWÕOPDVÕ�
DPDoODQPÕúWÕU�� %X� G|QHPGHNL� H÷LOLP� \DúODQPD� V�UHFLQLQ� PDNVLPXP� RUDQGD�
\DYDúODWÕOPDVÕ� YH� \DúDPÕ� X]DWPDQÕQ� KHGHÀHQPHVLQL� LoHUPHNWHGLU�� 6RQ� G|QHPGH�
LVH� \DúODQPD\Õ� GXUGXUPD� KHGHÀHQPHNWHGLU�� %X� G|QHPGH� VÕNOÕNOD� NDUúÕPÕ]D� oÕNDQ�
\HWLúNLQOHUGH�\DúODQPDQÕQ� WHUVLQH�oHYULOPHVL��GLULOL÷LQ�V�UG�U�OPHVL�� UHMXYDQDV\RQ�
JHQoOHúWLUPH� oDOÕúPDODUÕ� EX� DODQGDNL� H÷LOLPOHUL� J|VWHUPHNWHGLU� �%DLQV�� ������
%LQVWRFN�	�)LVKPDQ��������)LVKPDQ��%LQVWRFN�	�/DPEUL[��������

$QWL�DJLQJ� oDOÕúPDODUÕQÕQ�YH�SD]DUÕQÕQ�\D\JÕQODúPDVÕQÕQ�\DúODQPD�YH�\DúOÕOÕNOD�
LOJLOL�QHGHQOHUL�DUDVÕQGD�GR÷DO�ELU� V�UHo�RODQ�\DúOÕOÕ÷ÕQ� WHGDYL�HGLOHFHN�ELU�KDVWDOÕN�
JLEL� DOJÕODQPDVÕQÕQ� |QHPOL� ELU� \HUL� YDUGÕU�� <DúOÕOÕN� KDVWDOÕN� RODUDN� J|U�OG�÷�QGH�
LVH� WÕEEL� o|]�POHU� �UHWPHN� WÕS� ELOLPLQLQ� ELU� J|UHYL� KkOLQH� JHOPHNWHGLU� �1HLOVRQ��
������� %XQXQ� WRSOXPVDO� ELU� DOJÕ� KkOLQH� JHOPHVL� NLWOH� LOHWLúLP� DUDoODUÕ� \DUGÕPÕ\OD�
NROD\ODúPÕúWÕU�� 'L÷HU� |QHPOL� VHEHS� N�UHVHO� RODUDN� Q�IXVXQ� \DúODQPDVÕ� ROJXVX� YH�
X\JXODQDQ�HNRQRPL�SROLWLNDODUÕ\OD�ELUOLNWH�Q�IXVXQ�\DúODQPDVÕQÕQ�HNRQRPLN�ELU�\�N�
RODUDN�NDEXO�HGLOPHVLGLU��.LúLQLQ�\DúOÕOÕN�G|QHPLQGH�VD÷OÕNOÕ�YH�ED÷ÕPVÕ]�ELU�\DúDP�
V�UG�UHELOPHVL�GHYOHWOHU��]HULQGHNL�VD÷OÕN�YH�EDNÕP�\�N�Q��D]DOWPDVÕ�EDNÕPÕQGDQ�
E�\�N�ELU�|QHP�WDúÕPDNWDGÕU��<DúODQPD�ELU�\�N�RODUDN�J|U�OG�÷�QGH�\DúODQPDQÕQ�
|QOHQPHVL��KHP�WRSOXPVDO�DoÕGDQ�KHP�ELUH\VHO�DoÕGDQ�|QHP�ND]DQPDNWDGÕU��%HOHN��
������&DUGRQD��������)LVKPDQ��6HWWHUVHQ�	�)ODWW��������

%X� JHOLúPHOHU� ÕúÕ÷ÕQGD� \DúODQPD� NDUúÕWÕ� X\JXODPDODU�� |]HOOLNOH� VRQ� ������ \ÕOGD�
JHOLúPLú� �ONHOHUGH� ROGXNoD� \D\JÕQODúPÕú� YH� PXKWHPHOHQ� EXJ�Q� G�Q\DGD� HQ� KÕ]OÕ�
JHOLúPH� J|VWHUHQ� X]PDQOÕN� DODQÕ� ROPXúWXU� �)UDQFR� YH� DUN��� ������0\N\W\Q�� �������
*�Q�P�]GH� VÕNoD� NR]PHWLN� YH� J�]HOOLN� VHNW|U�QGH� NXOODQÕOPDNWD� RODQ� SRS�OHU� ELU�
NDYUDP�KkOLQH�JHOPLúWLU��%X�QHGHQOH�DQWL�DJLQJ�LIDGHVL�NXOODQÕOGÕ÷ÕQGD�GR÷UXGDQ�EHGHQH�
YH�KD]]D�\|QHOLN�NR]PHWLN�YH�J�]HOOLN�X\JXODPDODUÕ�DQODúÕOPDNWDGÕU��+DEHU��������

+HP� SRS�OHU� KHP� EL\RJHURQWRORMLN� \DúOÕOÕN� V|\OHPLQGH� EHGHQ� |QHPOL� ELU� \HU�
WXWDU��7HPHO�V|\OHP�³EHGHQLQ�ELU�PDNLQH�ROGX÷X�YH�\DúOÕOÕNOD��KDVWDOÕNODUOD�P�FDGHOH�
HWWL÷LGLU´��9LQFHQW���������<DúODQPD�\D�GD�\DúODQPD\Õ�|QOHPH�ELUH\LQ�VDKLS�ROGX÷X�
EL\RORMLN�YDUOÕ÷Õ\OD� LOJLOL�ROGX÷XQGDQ�DQWL�DJLQJ¶LQ�QHVQHVL�EHGHQGLU��0RGHUQL]POH�
ELUOLNWH� |QHPOL� RODQ�� EHGHQLQ� NHQGLVLQGHQ� EHNOHQLOHQL� \HULQH� JHWLUPHVL�� �UHWLPL�
JHUoHNOHúWLUPH�SRWDQVL\HOLQH�VDKLS�ROPDVÕ��\DQL�VD÷OÕNOÕ�ROPDVÕGÕU��'ROD\ÕVÕ\OD�ELUH\H�
PRGHUQL]POH�ELUOLNWH�EHGHQLQH�L\L�EDNPD�VRUXPOXOX÷X�\�NOHQPHNWHGLU��%X�DQODPGD�
WÕEEÕQ�JHOLúPHVL�YH�EHGHQLQ�ELUH\VHOOHúPHVL�NDSLWDOL]POH�YH�PRGHUQL]POH�ELUOLNWH�KÕ]�
ND]DQPÕúWÕU��1D]OÕ���������
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%HGHQ�|Q�SODQD�oÕNWÕ÷Õ�DQGD�LVH�WRSOXPVDO�FLQVL\HW�|QHPOL�KkOH�JHOPHNWHGLU��+D]��
W�NHWLP� YH� EHGHQ� �oO�V�� NDSLWDOLVW� HNRQRPLN� VLVWHPGH� HUNHNOHUL� GH� NDSVDPDNWD��
DQFDN� NDGÕQODUD� |]HOOLNOH� |QHP� YHUPHNWHGLU�� d�QN�� NDGÕQODU� DoÕVÕQGDQ� EHGHQ�
J�Q�P�]� WRSOXPODUÕQGD� ELU� VRV\DO� VHUPD\H� DUDFÕ� ROPDNWDGÕU�� %HGHQH� \DSÕODQ� KHU�
W�UO�� \DWÕUÕP� EHGHQL� PHG\D�� UHNODPODU�� PRGD�� VSRU�� HJ]HUVL]�� GL\HW� YE�� XQVXUODUOD�
NDOÕSODúWÕUÕODQ�GROD\ÕVÕ\OD�DOÕQÕS�VDWÕOPDVÕ�NROD\ODúDQ�ELU�PHWD\D�G|Q�úW�UPHNWH��D\QÕ�
]DPDQGD� WRSOXPGD� JHQo�\DúOÕ�� JHQo�EDúDUÕOÕ�� NLOROX�EDúDUÕVÕ]�� JHQo�YHULPOL�� \DúOÕ�
YHULPVL]��EDNÕPOÕ�JHQo�YH�EDNÕPVÕ]�\DúOÕ� JLEL�NDWHJRULN� DOJÕODUD�QHGHQ�ROPDNWDGÕU�
�.|VH���������%HGHQ�W�NHWLOHQ�ELU�QHVQH�JLEL�PHWDODúPDNWD���VWHOLN�EHGHQOH�ND]DQÕODQ�
VRV\DO�VHUPD\H�NDGÕQ�LoLQ�EX�GH÷HU�\DUJÕODUÕQGDQ�EHVOHQHUHN�\DúDPGD�|QHPOL�ELU�\HUH�
RWXUPDNWDGÕU�

7�UNL\H¶GH� \DúODQPD� NDUúÕWÕ� DUDúWÕUPDODUD� EDNÕOGÕ÷ÕQGD� EXQODUÕQ� oR÷XQOXNOD��
KHPúLUHOLN� YH� JHULDWUL� JLEL� WÕEEL� DODQODUGD� JHUoHNOHúWLULOGL÷L� YH� D\UÕFD� NR]PHWLN��
LúOHWPH� JLEL� DODQODUGD� SD]DUODPD� DUDúWÕUPDODUÕQÕQ� VÕNOÕNOD� \DSÕOGÕ÷Õ� J|U�OPHNWHGLU��
6RV\DO�ELOLPOHUGH�LVH�DQWL�DJLQJ�LOH�LOJLOL�DUDúWÕUPDODU�GDKD�oRN�W�NHWLP��EHGHQ��PHG\D�
YH�NDGÕQ�WHPDODUÕ\OD�LOJLOLGLU��$WLN�	�gUWHQ��������'R÷DQ��������(UHQ��������(UV|]��
������0RUWDú��������2GDEDú��������2÷X]��������

6D÷OÕNOÕ� \DúODQPDN� YH� JHQo� NDOPDN�� \DSÕODQ� DNWLYLWHOHUGHQ� EHVOHQPH\H�� VRV\DO�
LOLúNLOHUH�NDGDU�E�W�Q�ELU�\DúDP�oHYUHVLQLQ�YH�NRúXOODUÕQÕQ��U�Q�G�U��6D÷OÕNOÕ�\DúDP�
GDYUDQÕúODUÕQGD�ELUH\VHO�\DúDP�ELoLPLQLQ�|WHVLQGH�VRV\RHNRQRPLN�oHYUHQLQ�|QHPLQH�
YXUJX� \DSÕOPDNWD�� VÕQÕIVDO� HúLWVL]OLNOHULQ� VD÷OÕNOÕ� \DúDP� ELoLPL� GDYUDQÕúODUÕQÕ�
HWNLOHGL÷L�EHOLUWLOPHNWHGLU��.RoR÷OX�	�$NÕQ���������%LUH\LQ�VDKLS�ROGX÷X�NRúXOODU��
VDGHFH� ELUH\OHULQ� NHQGL� LUDGHOHULQH� ED÷OÕ� ROPD\ÕS� WRSOXPVDO� ROGX÷XQD� J|UH� EX�
NRúXOODU�IDUNOÕODúWÕ÷Õ�|Oo�GH�\DúODQPD�NDUúÕWÕ�X\JXODPDODU�YH�EXQXQ�DOJÕODQPDVÕ�GD�
IDUNOÕODúDFDNWÕU��%|\OHFH�\DúODQPDQÕQ�|QOHQPHVL�NRQXVX�LOH�ELUH\LQ�VRV\RHNRQRPLN�
NRúXOODUÕ� DUDVÕQGDNL� LOLúNL� RUWD\D� oÕNPDNWDGÕU�� %X� QHGHQOH� EX� oDOÕúPDGD� WHPHOGH�
IDUNOÕ� VRV\RHNRQRPLN�NRQXPGDNL�NDGÕQODUÕQ�\DúODQPD�NDUúÕWÕ�X\JXODPDODUÕ�\DSPD�
SUDWLNOHUL�YH�EXQXQ�JHOLU�GXUXPODUÕ�LOH�LOLúNLVLQLQ�RUWD\D�NRQPDVÕ�DPDoODQPÕúWÕU��

*�Q�P�]�WRSOXPODUÕQGD�JHQoOLN�YH�J�]HOOLN��EDúDUÕ��FLQVHOOLN��DU]X�HGLOLUOLN�JLEL�
DQODPODU�WDúÕPDNWDGÕU��øQVDQODUÕQ�\DúODQPD\D�NDUúÕ�GXUPD�oDEDODUÕ�JHQHOOLNOH�JHQoOLN�
YH� J�]HOOL÷H� HULúPH� oDEDODUÕ\OD� ROPDNWDGÕU� NL� EX� oDEDODUÕQ� HQ� |QHPOL� J|VWHUJHVL�
GHULGH�JHUoHNOHúPHNWHGLU��&LOGLQ�J|U�Q�P��WRSOXPGD�\Dú��VWDW���UHIDK�JLEL�NRQXODUGD�
|QHPOL�ELU�J|VWHUJHGLU��'ROD\ÕVÕ\OD�J|U�Q�P�WRSOXPGD�VRV\DO�DQODPODU�LoHUPHNWHGLU�
�*XSWD�	�*LOFKUHVW�� ������.OLJPDQ�	�.REOHQ]HU�� ������.XPEDVDU�	�*�QGR÷DU��
�������%X�QHGHQOH�EX�\D]ÕGD�DQWL�DJLQJ�X\JXODPDODUÕQGDQ�J|U�Q�P�Q�\DúODQPDVÕQD�
NDUúÕ� \DSÕODQ� X\JXODPDODU� HOH� DOÕQPÕú� YH� \D\JÕQ� RODUDN� JHUoHNOHúWLULOHQ�� J�QHúWHQ�
NRUXQPD��\�]�NUHPL�YH�VDo�ER\DPD�X\JXODPDODUÕ�DQDOL]�HGLOPLúWLU�
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Yöntem

$UDúWÕUPDQÕQ�7LSL�YH�<HUL
%X�oDOÕúPD� LOH� IDUNOÕ�JHOLU�G�]H\LQGH�RODQ�NDGÕQODUÕQ�¿]LNVHO�J|U�Q�PH�\|QHOLN�

DQWL�DJLQJ� X\JXODPDODUÕ� LOH� LOJLOL� DOJÕODUÕ� YH� X\JXODPD� VÕNOÕNODUÕQÕ� GH÷HUOHQGLUPHN�
DPDoODQPÕúWÕU��<DSÕODQ�oDOÕúPDGD�|UQHNOHP�ELOJLOHULQGHQ�ELU�HYUHQH�JHQHOOHPH�\DSPD�
DPDFÕ� J�G�OPHGL÷LQGHQ� EX� DUDúWÕUPD� WHPHO� ELU� DUDúWÕUPD� QLWHOL÷LQGHGLU��$UDúWÕUPD�
NHVLWVHO� YH� NDUúÕODúWÕUPDOÕ� ELU� DUDúWÕUPDGÕU��$UDúWÕUPD�$QWDO\D�PHUNH]� LOoHOHULQGHQ�
.RQ\DDOWÕ�� 0XUDWSDúD� YH� .HSH]� LOoHOHULQGH� JHUoHNOHúWLULOPLúWLU�� 7HPHO� RODUDN�
IDUNOÕ� JHOLU� JUXSODUÕQD� YH� IDUNOÕ� H÷LWLP� VHYL\HOHULQH� PHQVXS� NDGÕQODUÕQ� DQWL�DJLQJ�
H÷LOLPOHULQLQ� VDSWDQPDVÕ� YH� NDUúÕODúWÕUÕOPDVÕ� KHGHÀHQGL÷LQGHQ� DUDúWÕUPD� HYUHQLQLQ�
WHVSLWLQGH�$QWDO\D¶GDNL� EX� E|OJHOHULQ� |]HOOLNOHULQGHQ� \DUDUODQÕOPÕúWÕU�� 6|]� NRQXVX�
E|OJHOHULQ�VRV\RHNRQRPLN�NRQXPODUÕ�EX�JUXSODU�LoLQ�NHVLQ�RODUDN�EHOLUOH\LFL�ROPDVD�
GD� E|OJHOHULQ� JHQHO� |]HOOL÷L� DUDúWÕUPD\D� NROD\OÕN� VD÷ODPÕúWÕU�� $QFDN� EX� E|OJHOHU�
GR÷UXGDQ�J|U�ú�OHFHN�JUXSODUÕ�VÕQÕUODQGÕUPDN�YH�WHVSLW�HWPHN�LoLQ�NXOODQÕOPDPÕúWÕU��

$UDúWÕUPDQÕQ�(YUHQL�YH�gUQHNOHPL
$UDúWÕUPDGD� DPDoOÕ� |UQHNOHP� VHoLOPLú��$QWDO\D�%�\�NúHKLU�%HOHGL\HVL� VÕQÕUODUÕ�

LoLQGH�NDODQ�.HSH]��.RQ\DDOWÕ�YH�0XUDWSDúD�E|OJHOHULQGH�IDUNOÕ�JHOLU�JUXSODUÕQGDQ�
�DOW��RUWD�YH�RUWD��VW�JHOLU�JUXEX��NLúLOHUL�NDSVD\DFDN�ELoLPGH�|UQHNOHP�\DSÕOPÕúWÕU��
$QWDO\D�.HSH]��0XUDWSDúD�YH�.RQ\DDOWÕ�LOoHOHULQLQ�WRSODP�Q�IXVX�7�UNL\H�øVWDWLVWLN�
.XUXPX� YHULOHULQH� J|UH� ���������¶W�U�� .DGÕQ� Q�IXVX� LVH� �������¶GXU� �7�UNL\H�
øVWDWLVWLN�.XUXPX���������%X�Q�IXV�E�\�NO�÷��LoLQ�����J�YHQ�DUDOÕ÷ÕQGD�|UQHNOHP�
E�\�NO�÷�� HQ� D]� ���� NLúL� ROPDOÕGÕU� �dÕQJÕ�� ������� %X� DUDúWÕUPDGD� |UQHNOHP� ����
NLúLGHQ�ROXúPDNWDGÕU�

*|U�ú�OHQ�NDGÕQODUÕ����\Dú�YH��]HULQGH�RODQ�NDGÕQODU�ROXúWXUPDNWDGÕU��<HWLúNLQOL÷H�
JHoLú�YH�VRQUDVÕ�G|QHPL�NDSVD\DQ�EX�JUXEXQ�VHoLOPHVLQLQ�DPDFÕ��\DúODQPD�NDUúÕWÕ�
X\JXODPDODU�NRQXVXQXQ�E�W�Q�\HWLúNLQ�NDGÕQODUÕ�LOJLOHQGLUL\RU�ROPDVÕGÕU�

9HUL�7RSODPD�$UDoODUÕ�YH�9HULOHULQ�7RSODQPDVÕ
$UDúWÕUPD� LNL� DúDPDOÕ� RODUDN� JHUoHNOHúWLULOPLúWLU�� %LULQFL� DúDPDGD� OLWHUDW�U�

DUDúWÕUPDVÕ� VRQXFXQGD�VRUX� IRUPX�JHOLúWLULOPLú��SLORW�J|U�úPHOHU�YH�X]PDQ�J|U�ú��
VRQUDVÕQGD�DQNHW�IRUPXQD�VRQ�KkOL�YHULOPLúWLU��$QNHW�IRUPX��GHPRJUD¿N�ELOJLOHU�YH�
DQWL�DJLQJ�X\JXODPDODUÕ�YH�JHQoOLN�J�]HOOLNOH�LOJLOL�J|U�úOHUL�LoHUHQ��o�E|O�P�ROPDN�
�]HUH�WDVDUODQPÕúWÕU��

.HSH]�� .RQ\DDOWÕ� YH� 0XUDWSDúD� E|OJHOHULQGH� ��� 0DUW� �������� 7HPPX]� �����
WDULKOHUL� DUDVÕQGD� EHOLUOHQHQ� $LOH� 6D÷OÕ÷Õ� PHUNH]OHUL� DUDFÕOÕ÷Õ\OD� NDWÕOÕPFÕODUD�
XODúÕOPÕúWÕU��$LOH�VD÷OÕ÷Õ�PHUNH]OHULQLQ�GÕúOD\ÕFÕ�NÕVÕWOD\ÕFÕ�ELU�|]HOOL÷L�ROPDGÕ÷ÕQGDQ�
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WRSOXPXQ� KHU� NHVLPL� EX� PHUNH]OHUH� EDúYXUDELOPHNWHGLU�� %X� QHGHQOH� DLOH� VD÷OÕ÷Õ�
PHUNH]OHUL� DQNHW|UOHULQ� J|U�úPH� \DSÕODFDN� NLúLOHUH� XODúPDVÕQÕ� NROD\ODúWÕUDFDN�
PHNkQODU�RODUDN�G�ú�Q�OP�úW�U��

$UDúWÕUPD� LoLQ� $NGHQL]� hQLYHUVLWHVL� (WLN� .XUXOX� RQD\Õ� ����������������� YH�
$QWDO\D� 9DOLOL÷LQGHQ� $LOH� 6D÷OÕ÷Õ� 0HUNH]OHUL� LoLQ� DUDúWÕUPD� RQD\Õ� DOÕQPÕúWÕU��
*|U�úPHOHU�VÕUDVÕQGD�NDWÕOÕPFÕODU�ELOJLOHQGLULOHUHN�RQDPODUÕ�DOÕQPÕúWÕU�

dDOÕúPDGD� NDWÕOÕPFÕODUÕQ� VRV\RHNRQRPLN� GXUXPODUÕQÕ� WHVSLW� HWPHN� KHGHÀHQPLú��
DQFDN�KDQH�JHOLUL��NLUD��PDO�YDUOÕ÷Õ�JLEL�VRUXODUGD�NDWÕOÕPFÕODUÕQ�\DQÕW�YHUPHGH�J|Q�OV�]�
ROPDODUÕ�YH�GR÷UX�\DQÕW�DOPD�RODVÕOÕ÷ÕQÕQ�D]�ROPDVÕ�VHEHEL� LOH�NDWÕOÕPFÕODUD�VDGHFH�
NHQGL� JHOLU� GXUXPODUÕ� VRUXOPXúWXU�� %X� VRUX� VRV\RHNRQRPLN� GXUXPX� EHOLUOHPHGH�
\HWHUVL]GLU�YH�DQFDN�WHPHO�ELU�YHUL�ROXúWXUDELOLU��%XQD�ED÷OÕ�RODUDN�JHOLU�GXUXPXQD�
J|UH�NDWÕOÕPFÕODU�JUXSODQGÕUÕOPÕúWÕU��$UDúWÕUPDGD�HQ�ID]OD�JHOLUL�RODQ�JUXS��JHOLUL������
7/�YH��]HUL�RODQ�JUXSWXU��%X�JUXSWD�GD��VW�JHOLU�JUXEXQD�VDKLS�NLúLOHUH�XODúÕODPDPÕúWÕU��
%X�QHGHQOH�KHU�JHOLU�JUXEXQXQ�DUDúWÕUPDGD�WHPVLO�HGLOGL÷L�V|\OHQHPH]��$QFDN�JHOLU�
IDUNOÕOÕNODUÕ�ELU�|Oo�W�RODUDN�DOÕQDELOLU��'L÷HU�ELU�NRQX�|UQHNOHP�VHoLPLGLU��gUQHNOHP�
VHoLOLUNHQ�NDWÕOÕPFÕODUÕQ�JHOLU�JUXSODUÕ�WHPHO�DOÕQPÕúWÕU��EXQGDQ�GROD\Õ�NDWÕOÕPFÕODUÕQ�
H÷LWLP�G�]H\L�GH÷HUOHQGLUPHVLQGH�NDWÕOÕPFÕODUÕQ�QRUPDO�GD÷ÕOÕPÕ�V|]�NRQXVX�GH÷LOGLU��
%HQ]HU�úHNLOGH�NDWÕOÕPFÕODUÕQ�HúLW�ELU�\Dú�GD÷ÕOÕPÕ�V|]�NRQXVX�RODPDPÕúWÕU��

9HULOHULQ�$QDOL]L
9HULOHULQ�GH÷HUOHQGLULOPHVLQGH�WDQÕPOD\ÕFÕ�LVWDWLVWLN�YH�QRQ�SDUDPHWULN�DQDOL]OHUGHQ�

F��LVWDWLVWLN�DQDOL]OHUL�NXOODQÕOPÕúWÕU��øVWDWLVWLN�DQDOL]OHU�LoLQ�:LQGRZV�LoLQ�6366������
SDNHW�SURJUDPÕ�NXOODQÕOPÕúWÕU��$QODPOÕOÕN�G�]H\L�RODUDN�S�������NDEXO�HGLOPLúWLU��

Bulgular

.DWÕOÕPFÕODUÕQ�'HPRJUD¿N�g]HOOLNOHUL
$UDúWÕUPD�|UQHNOHPL����\Dú�YH��]HUL�����NDGÕQGDQ�ROXúPDNWDGÕU��.DWÕOÕPFÕODUÕQ�

\Dú�RUWDODPDVÕ����ROXS��\DúODUÕ����LOH����DUDVÕQGD�GH÷LúPHNWHGLU��VG��������$UDúWÕUPD�
JUXEX� ROGXNoD� JHQo� ELU� JUXSWDQ� ROXúPDNWDGÕU�� %X� GXUXPXQ� NDGÕQODUÕQ� DQWL�DJLQJ�
SUDWLNOHULQL�LOHUL�\Dú�JUXSODUÕQD�J|UH�GDKD�VÕN�X\JXODPDVÕ�VRQXFX�GR÷XUPXú�ROPDVÕ�
PXKWHPHOGLU��

.DWÕOÕPFÕODUÕQ� H÷LWLP� G�]H\OHUL� VRUJXODQPÕú�� \DUÕVÕQGDQ� ID]ODVÕQÕQ� ������ LOH�
�Q�  � ����� OLVDQV� YH� �VW�� H÷LWLP� G�]H\LQGH� ROGX÷X� J|U�O�úW�U�� %XQX� VÕUD\OD� OLVH�
H÷LWLPL� DODQODU� ������ �Q�  � ����� LOH� LON|÷UHWLP� G�]H\LQGH� H÷LWLP� DODQODU� ������
�Q�  � ���� L]OHPHNWHGLU�� .DWÕOÕPFÕODUÕQ� H÷LWLP� G�]H\L� 7�UNL\H� RUWDODPDVÕQD� J|UH�
ROGXNoD� \�NVHN� EXOXQPXúWXU�� 7hø.� YHULOHULQH� J|UH� �ONHPL]� NDGÕQ� Q�IXVXQXQ� ��
��¶L� LON|÷UHWLP�PH]XQX�������¶VÕ� OLVH�PH]XQX�������¶L� LVH� OLVDQV� YH� �VW�� H÷LWLP�
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G�]H\LQGHGLU� �7hø.�� ������� %X� GXUXPGD� GDKD� |QFH� GH� EHOLUWLOGL÷L� JLEL� H÷LWLP�
G�]H\L� DoÕVÕQGDQ� DUDúWÕUPDQÕQ� EXOJXODUÕQÕ� JHQHOOHPHN�P�PN�Q� J|]�NPHPHNWHGLU��
%XQXQOD� ELUOLNWH� NDGÕQODUÕQ� H÷LWLP� G�]H\L� DQWL�DJLQJ� SUDWLNOHULQLQ� X\JXODPD� úHNLO�
YH� VÕNOÕ÷ÕQÕ� HWNLOHPHNWHGLU�� g]HOOLNOH� J�QHúWHQ� NRUXQPD� JLEL� VDGHFH� JHQoOLN� YH�
J�]HOOL÷H�\|QHOLN�ROPD\DQ��VD÷OÕN�LOH�LOLúNLOL��ELU�GX\DUOÕOÕN�JHUHNWLUHQ�X\JXODPDODUGD�
EX� IDUN� J|U�OP�úW�U�� DQFDN� PDNDOHQLQ� KHGH¿QLQ� NDGÕQODUÕQ� JHOLU� G�]H\LQH� J|UH�
X\JXODPD�IDUNOÕOÕNODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�ROPDVÕ�VHEHEL�LOH�H÷LWLP�G�]H\LQH�\|QHOLN�
NDUúÕODúWÕUPDODU�\DSÕOPDPÕúWÕU��

.DWÕOÕPFÕODU� JHOLU� G�]H\OHULQH� J|UH� ������7/�� ���������7/�� ���������7/�
YH� ����7/� YH� �]HUL� D\OÕN� JHOLUL� RODQODU� RODUDN� �]HUH� G|UW� D\UÕ� JUXED� D\UÕOPÕúWÕU��
$UDúWÕUPDGD�EHOLUOHQHQ�G|UW�D\UÕ�JHOLU�JUXEX�LoLQ�DPDoOÕ�|UQHNOHP�VHoLOGL÷LQGHQ�EX�
JUXSODUÕQ�HúLW�RUDQGD�WHPVLOL\HWL�KHGHÀHQPLúWLU��%XQD�J|UH�KHU�ELU�JHOLU�JUXEX�\DNODúÕN�
����NLúL\OH�WHPVLO�HGLOPHNWHGLU��$UDúWÕUPD�EXOJXODUÕ�|QFHOLNOH�JHOLU�G�]H\OHUL�LOH�LOJLOL�
YHULOHU��]HULQGHQ�WDUWÕúÕODFDNWÕU��.DWÕOÕPFÕODUÕQ�JHOLU�G�]H\OHUL�LOH�H÷LWLP�G�]H\OHULQLQ�
GD÷ÕOÕPÕ�7DEOR��¶GH�YHULOPLúWLU��

7DEOR��
.DWÕOÕPFÕODUÕQ�*HOLU�'�]H\L�LOH�(÷LWLP�'�]H\OHUL�'D÷ÕOÕP�7DEORVX

(÷LWLP�'XUXPX
7RSODP

øON|÷UHWLP /LVH /LVDQV�YH��VW�

*HOLU��7/�

������ �� �� �� ���
��������� �� �� �� ���
��������� �� �� �� ���
����¶GHQ�ID]OD � �� ��� ���

7RSODP �� ��� ��� ���

*HOLU�G�]H\L� LOH�H÷LWLP�G�]H\OHUL�GD÷ÕOÕP� WDEORVXQGD�J|U�OG�÷��JLEL�� LON|÷UHWLP�
G�]H\LQGH� H÷LWLP� DODQODU� DOW� JHOLU� JUXSODUÕQGD� WRSODQPÕú�� EX� GXUXPXQ� WHUVLQLQ� LVH�
OLVDQV� YH� �VW�� H÷LWLP� DODQODU� LoLQ� JHoHUOL� ROGX÷X� VDSWDQPÕúWÕU�� *HOLU� G�]H\OHUL� LOH�
H÷LWLP� G�]H\OHUL� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� EXOXQPXú�� H÷LWLP�
G�]H\L�DUWWÕNoD�JHOLU�G�]H\LQLQ�GH�DUWWÕ÷Õ�VRQXFXQD�XODúÕOPÕúWÕU��p��������

$QWL�$JLQJ�8\JXODPD�3UDWLNOHUL
.DWÕOÕPFÕODUD� |UQHN� YHUPHGHQ� JHQo� YH� J�]HO� J|U�QPHN� LoLQ� KHUKDQJL� ELU�

X\JXODPD� \DSÕS� \DSPDGÕNODUÕ� VRUXOPXúWXU�� .DWÕOÕPFÕODUÕQ� \DUÕVÕQGDQ� ID]ODVÕ�
�Q� ������JHQo�YH�J�]HO�J|U�QPHN�LoLQ�\DúODQPD\Õ�|QOH\LFL�KHUKDQJL�ELU�X\JXODPD�
\DSPDGÕ÷ÕQÕ� EHOLUWPLúWLU� DQFDN� DQNHWLQ� LOHUOH\HQ�E|O�POHULQGH�EX�X\JXODPDODU� WHN�
WHN�VRUJXODQGÕNODUÕQGD�NDWÕOÕPFÕODUÕQ�W�P�Q�Q�VDo�ER\DPD��J�QHúWHQ�NRUXQPD�YH\D�
\�]�NUHPL�NXOODQPD�JLEL�X\JXODPDODUÕQ�HQ�D]�ELULQL�\DSWÕNODUÕ�RUWD\D�oÕNPDNWDGÕU��
%X� GXUXPGD� NDGÕQODUÕQ� \D\JÕQ� RODUDN� \DSWÕNODUÕ� X\JXODPDODUÕ� JHQoOLN� YH� J�]HOOLN�
X\JXODPDODUÕ� RODUDN�NDEXO� HWPHGLNOHUL� J|U�OPHNWHGLU��%X�GXUXP�J|]� DUGÕ� HGLOHUHN�
NDWÕOÕPFÕODUÕQ� \DúODQPD� NDUúÕWÕ� X\JXODPD� \DSPD� GXUXPODUÕ� JHOLU� GXUXPXQD� J|UH�
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NDUúÕODúWÕUÕOPÕú��JHOLU�G�]H\L�HQ�\�NVHN�RODQ�JUXEXQ�\DúODQPD�NDUúÕWÕ�X\JXODPDODUÕ�
HQ�ID]OD�\DSWÕ÷Õ�RUWD\D�oÕNPÕúWÕU����������2UWDODPD�D\OÕN�JHOLUL�����������OLUD�RODQ�
LNLQFL�JHOLU�JUXEX�DUDVÕQGD�EX�X\JXODPDODUÕ�\DSWÕ÷ÕQÕ� V|\OH\HQOHU�������o�QF��YH�
G|UG�QF��JHOLU�JUXEXQGD�LVH�����RODUDN�VDSWDQPÕúWÕU��*HOLU�G�]H\L�LOH�\DúODQPD�NDUúÕWÕ�
X\JXODPD� \DSPD� VÕNOÕ÷Õ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPXúWXU�
�p���������*HOLU�G�]H\L�DUWWÕNoD�NDGÕQODUÕQ�\DúODQPD�NDUúÕWÕ�X\JXODPDODU�RODUDN�NDEXO�
HWWLNOHUL�X\JXODPDODUÕ��VDo�ER\DPD��J�QHúWHQ�NRUXQPD�GÕúÕQGDNL�X\JXODPDODU��GDKD�
VÕN�\DSWÕNODUÕ�J|U�OP�úW�U�

$QWL�$JLQJ�8\JXODPDODUÕQD�+DUFDQDQ�3DUD�
.DWÕOÕPFÕODUD� KHUKDQJL� ELU� JHQoOLN� YH� J�]HOOLN� X\JXODPDVÕ� LoLQ� SDUD� KDUFD\ÕS�

KDUFDPDGÕNODUÕ��KDUFÕ\RUODU�LVH�EXQXQ�PLNWDUÕ�VRUXOPXúWXU��.DWÕOÕPFÕODUÕQ������¶L��Q�
 �����JHQoOLN�YH�J�]HOOLN�LoLQ�KLo�SDUD�KDUFDPDGÕNODUÕQÕ�EHOLUWPLúOHUGLU��*HQoOLN�YH�
J�]HOOLN� LoLQ� KDUFDQDQ� SDUD� NDGDU� KDQJL� JHOLU� JUXSODUÕQÕQ� QH� NDGDU� SDUD� KDUFDGÕ÷Õ�
GD�DUDúWÕUPDQÕQ�RUWD\D�NR\PD\Õ�DPDoODGÕ÷Õ�|QHPOL�YHULOHUGHQ�ELULGLU��.DWÕOÕPFÕODUÕQ�
NDODQ������¶VLQLQ�JHQo�YH�J�]HO�J|U�QPHN�LoLQ�JHOLU�JXUXEXQD�J|UH�D\OÕN�KDUFDGÕNODUÕ�
SDUD\D�LOLúNLQ�EXOJXODU�7DEOR��¶GH�YHULOPLúWLU��

7DEOR��
*HOLU�*UXSODUÕQD�*|UH�*HQo�YH�*�]HO�*|U�QPHN�øoLQ�+DUFDQDQ�3DUD�'D÷ÕOÕPÕ

*HOLU�JUXEX
*HQo�YH�J�]HO�J|U�QPHN�LoLQ�KDUFDQDQ�SDUD��D\OÕN�7/�

7RSODP��� ������ ������� ������� !���
������ ��� �� � � � ���
��������� �� �� � � � ���
��������� �� �� �� � � ���
����¶GHQ�ID]OD �� �� �� �� � ���

7RSODP ��� ��� �� �� �� ���

(Q� DOW� JHOLU� JUXEXQD� DLW� NDWÕOÕPFÕODUÕQ� �����¶VÕ�� LNLQFL� DOW� JHOLU� JXUXEXQD� DLW�
NDWÕOÕPFÕODUÕQ� ���¶X�� �o�QF�� JHOLU� JXUXEXQD� DLW� NDWÕOÕPFÕODUÕQ� �����¶L�� HQ� �VW�
JHOLU� JUXEXQD� DLW� NDWÕOÕPFÕODUÕQ� LVH������¶L� JHQoOLN� YH� J�]HOOLN� LoLQ� HQ� D]� SDUD\Õ�
���7/¶GHQ� D]�� KDUFDGÕNODUÕQÕ� EHOLUWPLúOHUGLU�� $\GD� ��� 7/� YH\D� GDKD� D]� KDUFDPD�
\DSDQ�NLúLOHULQ�RUDQÕ�JHOLU�G�]H\L�DUWWÕNoD�D]DOPDNWDGÕU��(Q�\�NVHN�KDUFDPD�JUXEX�
RODUDN�NDEXO�HGLOHQ��D\GD�����7/¶GHQ�ID]OD�KDUFD\DQODU�LVH�EX�VRUX\D�\DQÕW�YHUHQOHULQ�
\�]GH�ELULQGHQ�D]GÕU��*HOLU�VHYL\HOHUL�YH�JHQoOLN�YH�J�]HOOL÷H�KDUFDQDQ�SDUD�LOLúNLVL�
SDUDOHOOLN�J|VWHUPHNWHGLU�DQFDN� IDUN� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPDPÕúWÕU��%X�
VRUX\D� NDWÕOÕPFÕODUÕQ������¶X� �Q�  � ���� \DQÕW� YHUPHPLúWLU�� EX� GXUXPXQ� LVWDWLVWLNL�
VRQXFX�HWNLOHGL÷L�G�ú�Q�OPHNWHGLU��

*HOLU�'�]H\LQH�*|UH�$QWL�$JLQJ�3UDWLNOHUL
.DWÕOÕPFÕODUD� |QHPOL� EXOGXNODUÕ� \DúODQPD� NDUúÕWÕ� X\JXODPDODU� VRUXOPXúWXU��

.DWÕOÕPFÕODUÕQ�YHUGLNOHUL�\DQÕWODUD�J|UH�HQ�|QHPOL�J|U�OHQ�\DúODQPD�NDUúÕWÕ�JHQoOLN�YH�
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J�]HOOL÷H�\|QHOLN�X\JXODPDODU�VÕUDVÕ\OD�J�QHúWHQ�NRUXQPD��\DúODQPD�NDUúÕWÕ�NUHPOHU�
YH�VDo�ER\DPDGÕU��(Q�|QHPVL]�EXOXQDQODU�LVH�ERWRNV��R]RQ�WHGDYLVL�YH�OD]HU�X\JXODPDVÕ�
JLEL� SURIHV\RQHO� X\JXODPDODUGÕU�� *HQoOLN� YH� J�]HOOLN� X\JXODPDODUÕQÕQ� \DSÕOPD�
VÕNOÕ÷Õ� VRUJXODQPÕú�� \DQÕWODUÕQ� \XNDUÕGD� YHULOHQ� YH� |QHPOL� J|U�OHQ� X\JXODPDODUÕQ�
VÕUDVÕ�LOH�HúOHúWLNOHUL�J|U�OP�úW�U��'DKD�|QFH�EHOLUWLOGL÷L�JLEL�DUDúWÕUPD�ELUoRN�DQWL�
DJLQJ� X\JXODPDVÕQÕ� NDSVDPDNWDGÕU�� DQFDN� \DQÕWODUGD� EHOLUWLOHQ� X\JXODPD� VÕNOÕNODUÕ�
GR÷UXOWXVXQGD�HQ�VÕN�\DSÕODQ�X\JXODPDODU�RODQ�GÕú�J|U�Q�úH�\|QHOLN�X\JXODPDODU��
\�]�NUHPL�NXOODQÕPÕ��J�QHúWHQ�NRUXQPD�YH�VDo�ER\DWPD�RODUDN�RUWD\D�oÕNPDNWDGÕU��
$UDúWÕUPD�EXOJXODUÕ�WDUWÕúÕOÕUNHQ�EX��o�X\JXODPD�LOH�LOJLOL�RODQ�YHULOHU�WDUWÕúÕODFDNWÕU��

*HQo� YH� J�]HO� J|U�QPHN� LoLQ� \DSÕODQ� X\JXODPDODUGDQ� \DúODQPD� NDUúÕWÕ� \�]�
NUHPLQLQ� G�]HQOL� NXOODQÕPÕQÕQ� JHOLU� GXUXPX� LOH� LOLúNLVL� VRUJXODQPÕúWÕU�� %XQD� J|UH�
JHOLU� G�]H\L� HQ� \�NVHN� RODQ� JUXSWD� KHU� J�Q� \�]� NUHPL� NXOODQDQODUÕQ� RUDQÕ� ����
LNHQ�EX�RUDQ�JHOLU�G�]H\L�D]DOGÕNoD�D]DOPDNWD��JHOLU�G�]H\L�HQ�DOWWD�RODQ�JUXS�LoLQ�
EX�RUDQ����¶D�G�úPHNWHGLU��<�]�NUHPL�X\JXODPDVÕ��JHQo�YH�J�]HO�J|U�QPHN� LoLQ�
\DSÕODQ� HQ�\D\JÕQ�X\JXODPDODUGDQ�ELULGLU��'DKD�JHQo�ELU� FLOW� KHGH¿� LOH� NÕUÕúÕNOÕ÷D�
NDUúÕ� NXOODQÕOPDVÕ� |QHULOHQ� \�]� NUHPL� X\JXODPDVÕ� J|UVHO� PHG\DGD� VÕNOÕNOD� \HU�
DOPDNWD��6H]JLQ��������YH�NR]PHWLN�SD]DUÕQGD�|QHPOL�ELU�SD\Õ�EXOXQPDNWDGÕU��<�]�
NUHPOHULQLQ�G�]HQOL�NXOODQÕOPDVÕ�LVH�G�]HQOL�KDUFDPD�JHUHNWLUPHNWHGLU��%X�ED÷ODPGD�
KHP�X\JXODPDQÕQ�\D\JÕQOÕ÷Õ�KHP�GH�SD]DU�LOLúNLVL�DoÕVÕQGDQ�DUDúWÕUPDGD�EHNOHQLOHQ�
EXOJXODUOD�NDUúÕODúÕOPÕúWÕU�

.DWÕOÕPFÕODUD� J�QHúWHQ� NRUXQPD� X\JXODPDODUÕ� \DSÕS� \DSPDGÕNODUÕ� VRUXOPXúWXU��
$QFDN�EX�NRQX�D\UÕQWÕOÕ� VRUJXODQPDPÕúWÕU��*�QHúWHQ�NDoÕQPD�� úDSND�NXOODQÕPÕ�YH�
NRUX\XFX�NUHP�NXOODQÕPÕ�EX�X\JXODPDODUÕQ�DUDVÕQGD�VD\ÕODELOLU��*�QHúWHQ�NRUXQPD�
X\JXODPDVÕ� LOH�JHOLU�G�]H\L�DUDVÕQGDNL� LOLúNL�NDUúÕODúWÕUÕOPÕú��DUDODUÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELU�LOLúNL�EXOXQPXúWXU��*�QHúWHQ�NRUXQPD�X\JXODPDVÕQÕQ�VÕNOÕ÷Õ�JHOLU�
G�]H\L� DUWWÕNoD� DUWPDNWDGÕU��*�QHúWHQ� NRUXQPD\Õ� VÕN� VÕN� YH� KHU� J�Q� X\JXOD\DQODU�
EX�VRUX\D�\DQÕW�YHUHQOHULQ����¶L��KLo�YH�QDGLUHQ�J�QHúWHQ�NRUXQDQODU� LVH����¶LQL�
ROXúWXUPDNWDGÕU�� *�QHúWHQ� HQ� ID]OD� NRUXQGX÷XQX� EHOLUWHQ� JUXS� JHOLU� G�]H\L� HQ�
\�NVHN� JUXS� ������ YH� JHOLU� G�]H\L� LNLQFL� \�NVHN� JUXSWXU� �������*HOLU� G�]H\L� HQ�
G�ú�N�JUXSWDQ�J�QHúWHQ�NRUXQDQODUÕQ�RUDQÕ�LVH����¶GLU��%X�GD÷ÕOÕP�LoLQGH�J�QHúWHQ�
KLo� NRUXQPD\DQODU� LoLQGH� HQ� \�NVHN� JUXEX�� JHOLU� G�]H\L� HQ� G�ú�N� JUXS� ������
ROXúWXUPDNWDGÕU��.DWÕOÕPFÕODUÕQ����¶��J�QHúWHQ�NRUXQPDQÕQ�|QHPOL�YH�oRN�|QHPOL�
ROGX÷XQX�G�ú�QPHNWHGLU��*�QHúLQ�FLOGL�\DúODQGÕUPDVÕQÕQ�\DQÕ�VÕUD�FLOW�NDQVHULQH�\RO�
DoPDVÕ� EX� NRQX\D� IDUNOÕ� ELU� DQODP� ND]DQGÕUPDNWDGÕU�� *�QHú� ÕúÕQODUÕQD� PDUX]L\HW�
LOH�NDQVHU�DUDVÕQGD�J|U�OHQ�LOLúNL�EHOOL�ELU�ELOLQo�YH�H÷LWLP�G�]H\L�JHUHNWLUPHNWHGLU��
.DWÕOÕPFÕODUÕQ� H÷LWLP� G�]H\OHULQLQ� 7�UNL\H� RUWDODPDVÕQÕQ� �]HULQGH� ROPDVÕQÕQ�
VRQXoODUÕ�HWNLOHPLú�ROPDVÕ�PXKWHPHOGLU�
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7DEOR��
*HOLU�'�]H\L�LOH�*�QHúWHQ�.RUXQPD�8\JXODPDVÕ�.DUúÕODúWÕUÕOPDVÕ

*�QHúWHQ�NRUXQPD�X\JXODPDVÕ�VÕNOÕ÷Õ
7RWDO F2 GI p

+Lo 1DGLUHQ %D]HQ 6ÕN�VÕN +HU�J�Q

*HOLU�
�7/�

������ �� �� �� �� �� ��� ����� �� ����
��������� �� �� �� �� �� ���
��������� �� �� �� �� �� ���
!���� �� �� �� �� �� ���

7RWDO ��� �� ��� ��� ��� ���

*HQo�YH�J�]HO�J|U�QPHN�LoLQ�\DSÕODQ�X\JXODPDODUGDQ�HQ�\D\JÕQ�RODQODUÕQGDQ�ELUL�
VDo�ER\DPDGÕU��7�P�JHOLU�JUXSODUÕQGDQ�NDWÕOÕPFÕODUÕQ�VDGHFH����¶X�EX�X\JXODPD\Õ�
KLo�\DSPDGÕNODUÕQÕ�EHOLUWPLúWLU��6DoÕQÕ�KLo�ER\DPDGÕ÷ÕQÕ�LIDGH�HGHQ�NLúLOHULQ����¶Õ�HQ�
DOW�JHOLU�JUXEXQGD�������¶VL�LVH�LNLQFL�DOW�JHOLU�JUXEXQGDGÕU�

$QWL�$JLQJ�LOH�øOJLOL�'�ú�QFHOHU
%LUH\OHULQ�ELU�GXUXPD�NDUúÕ�GDYUDQÕú�H÷LOLPOHUL��R�NRQX�KDNNÕQGDNL�G�ú�QFHOHUL\OH�

úHNLOOHQPHNWHGLU��%X�QHGHQOH�NDWÕOÕPFÕODUD�DQWL�DJLQJ�LOH�LOJLOL�J|U�úOHUL�VRUXOPXúWXU��
%XQD�J|UH�\DúODQPD�NDUúÕWÕ�X\JXODPDODUÕQ�ERúD�KDUFDQDQ�SDUD�ROGX÷XQX�G�ú�QHQOHU��
NDWÕOÕPFÕODUÕQ������¶VLGLU��%X�VRUX\D�NDUDUVÕ]ÕP�\DQÕWÕQÕ�YHUHQOHU����¶W�U��

$QWL�DJLQJ� X\JXODPDODUÕQÕQ� \DúDP� V�UHVL� LOH� LOLúNLVL� VRUJXODQPÕú�� DQWL�DJLQJ�
X\JXODPDODUÕQÕQ�\DúDP�V�UHVLQL�X]DWDFD÷Õ�LIDGHVLQH�NDWÕODQODUÕQ�RUDQÕ�VDGHFH�������
RODUDN� EXOXQPXúWXU�� <DúODQPD� NDUúÕWÕ� X\JXODPDODUÕQ� \DúDP� V�UHVLQL� X]DWWÕ÷ÕQD�
NDWÕOPD\DQODU� LVH� �����¶GÕU�� %X� RUDQ� NDWÕOÕPFÕODUÕQ� \DUÕVÕQGDQ� ID]ODGÕU� YH� DQWL�
DJLQJ�X\JXODPDODUÕQÕQ�\DúDPÕ�X]DWWÕ÷ÕQD�NDGÕQODUÕQ�|QHPOL�ELU�RUDQÕQÕQ�LQDQPDGÕ÷Õ�
V|\OHQHELOLU��%X�VRUX\D�NDWÕOÕPFÕODUÕQ����¶L�LVH�³NDUDUVÕ]ÕP´�\DQÕWÕ�YHUPLúWLU��<DúDPÕ�
X]DWPDVÕ� PXKWHPHO� RODQ� G�]HQOL� HJ]HUVL]� YH� VD÷OÕNOÕ� EHVOHQPH� JLEL� X\JXODPDODU��
PHG\DGD� J�]HOOL÷H� \|QHOLN� RODQ� NUHP� NXOODQÕPÕ�� HVWHWLN� RSHUDV\RQODU� JLEL�
X\JXODPDODUÕQ�J|OJHVLQGH�NDOPDNWD�YH�DQWL�DJLQJ�X\JXODPDVÕ�RODUDN�VXQXOPDPDNWDGÕU�
�6H]JLQ�� ������� %X� QHGHQOH� NDWÕOÕPFÕODUÕQ� E�\�N� oR÷XQOX÷XQXQ�� NRQX\X� \D�
JHQoOLN�J�]HOOLN� X\JXODPDVÕ� RODUDN� J|UPHNWH� ROGX÷X� \D� GD� EX� X\JXODPDODUÕQ�
\DúDPÕ� X]DWWÕ÷Õ� NRQXVXQGD� WHUHGG�WH� G�úPHNWH� ROGX÷X� V|\OHQHELOLU�� gWH� \DQGDQ�
DQWL�DJLQJ� X\JXODPDODUÕQÕQ� VD÷OÕNOÕ� \DúDP� LOH� LOLúNLVL� NRQXVXQGD� GD� NDWÕOÕPFÕODUÕQ�
G�ú�QFHOHUL� |QHPOLGLU�� .DWÕOÕPFÕODUÕQ������¶�� DQWL�DJLQJ� X\JXODPDODUÕQÕQ� VD÷OÕNOÕ�
\DúDPÕ�VD÷ODGÕ÷Õ�G�ú�QFHVLQGHGLU��%X�VRUX\D�NDUDUVÕ]ÕP�GL\HQOHU� LVH�������RODUDN�
EXOXQPXúWXU��'L÷HU�VRUXODUGD�ROGX÷X�JLEL�DQWL�DJLQJ�\DNODúÕPÕQÕQ�LGGLD�HWWL÷L�VD÷OÕNOÕ�
YH�X]XQ�\DúDP�YDDGL��D]ÕPVDQDPD\DFDN�RUDQGD�NDGÕQÕ�LNQD�HGHPHPLú�J|U�QPHNWHGLU�

$QWL�DJLQJ� X\JXODPDODUÕQGD� oR÷XQOXNOD� PDGGL� ND\QDN� JHUHNOLGLU�� %X� NRQXGD�
NDWÕOÕPFÕODUÕQ� G�ú�QFHOHUL� VRUJXODQPÕúWÕU�� .DWÕOÕPFÕODUÕQ� \DUÕGDQ� ID]ODVÕQÕQ� ������
JHQo�YH�J�]HO�NDOPDQÕQ�PDGGL�NRúXOODUD�ED÷OÕ�ROGX÷X�¿NULQGH�ROGX÷X�J|U�OP�úW�U��
dDUSÕFÕ�ELU�úHNLOGH�HQ�\�NVHN�JHOLU�G�]H\LQH�VDKLS�JUXS��W�P�JUXSODU�LoLQGH�EX�VRUX\D�
³NDWÕOÕ\RUXP´�\DQÕWÕQÕ�HQ�ID]OD�RUDQGD�YHUHQ�JUXS�ROPXúWXU��
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7DUWÕúPD�YH�6RQXo
<DúODQPD�YH�\DúODQPD�NDUúÕWÕ�X\JXODPDODU�J�Q�P�]�W�NHWLP�WRSOXPXQGD�SL\DVD�

NRúXOODUÕQGDQ� GHULQGHQ� HWNLOHQPHNWHGLU�� %X� QHGHQOH� \DúODQPD� NDUúÕWÕ� X\JXODPDODU�
NRQXVX�HOH�DOÕQGÕ÷ÕQGD�JHQHOOLNOH�NRQXQXQ�HNRQRPLN�YH�WRSOXPVDO�ER\XWX�J�Q�\�]�QH�
oÕNPDNWDGÕU��%X�\|Q�\OH�DQWL�DJLQJ�WDUWÕúÕODQ�YH�HOHúWLULOHQ�ELU�NRQXGXU��%X�HOHúWLULOHULQ�
HQ� |QHPOLOHULQGHQ� ELUL�� DQWL�DJLQJ� \DQL� \DúODQPDQÕQ� |QOHQPHVL�� LQVDQ� \DúDPÕ� LoLQ�
oRN� |QHPOL\VH�� HWLN� RODUDN� WRSOXPXQ� KHU� NHVLPLQLQ� EX� X\JXODPDODUD� HULúHELOLU�
ROPDVÕ�JHUHNWL÷L�\|Q�QGHGLU��2\VD�J�Q�P�]�WRSOXPODUÕQGD�DOÕQÕS�VDWÕODELOHQ�\D�GD�
ELU�SD]DU�KkOLQH�JHOHQ�DQWL�DJLQJ�X\JXODPDODUÕQÕQ�WRSOXPXQ�KHU�NHVLPLQH�XODúPDVÕ�
P�PN�Q�J|]�NPHPHNWHGLU� �%LQVWRFN�	�)LVKPDQ��������3HWHUVHQ�	�6HHDU������)��
d�QN��\DúODQPD�NDUúÕWÕ�X\JXODPDODUÕQ�\DSÕODELOLUOL÷L�ELUH\OHULQ�VRV\DO�YH�HNRQRPLN�
NRúXOODUÕ\OD� LOJLOLGLU�� %X� QHGHQOH� EX� DUDúWÕUPDGD� GD� NDGÕQODUÕQ� JHOLU� VHYL\HOHULQLQ�
\DúODQPD�NDUúÕWÕ�X\JXODPDODUD�\|QHOLN�SUDWLNOHUL��]HULQGHNL�HWNLVL�HOH�DOÕQPÕúWÕU��$QWL�
DJLQJ�X\JXODPDODUÕQÕQ�HNRQRPLN�NRúXOODUOD�LOJLOL�ROGX÷X�NDWÕOÕPFÕODUÕQ�J|U�úOHUL\OH�
GH�GHVWHNOHQPHNWHGLU��.DGÕQODUÕQ�\DUÕVÕQGDQ�ID]ODVÕ�JHQo�YH�J�]HO�NDOPDQÕQ�PDGGL�
NRúXOODUD�ED÷OÕ�ROGX÷X�J|U�ú�QGHGLU��$\UÕFD�EX�X\JXODPDODUÕQ�SL\DVD\D�YH�W�NHWLPH�
\|QHOLN�X\JXODPDODU�ROGX÷X�J|U�ú��GH�RUWD\D�oÕNPDNWDGÕU�YH�EX�QHGHQOH�DQWL�DJLQJ¶LQ�
VD÷OÕN� YH� JHQoOLN� NRQXVXQGDNL� ID\GDODUÕ� NDGÕQODUÕQ� |QHPOL� ELU� NÕVPÕ� WDUDIÕQGDQ�
VRUJXODQPDNWDGÕU��$UDúWÕUPDGD�JHOLU�G�]H\L�DUWWÕNoD��NDGÕQODUÕQ�DQWL�DJLQJ¶LQ�PDGGL�
NRúXOODUOD�LOLúNLOL�ROGX÷X�LQDQFÕ�DUWPDNWDGÕU�

*HQoOLN� YH� J�]HOOL÷H� \|QHOLN� X\JXODPDODU� RODUDN� DOJÕODQDQ�� J�QHúWHQ� NRUXQPD��
\�]�NÕUÕúÕNOÕNODUÕQÕQ�|QOHQPHVL�LoLQ�NUHP�NXOODQÕPÕ��VDo�ER\DPD�JLEL�X\JXODPDODUÕQ�
\DSÕOPD� VÕNOÕ÷Õ� EHNOHQLOHFH÷L� �]HUH� JHOLU� G�]H\L� DUWWÕNoD� DUWPDNWDGÕU�� $QFDN�
DUDúWÕUPDQÕQ� EXOJXODUÕQD� J|UH� JHOLU� VHYL\HVLQH� EDNÕOPDNVÕ]ÕQ� |]HOOLNOH� D]� PDVUDI�
JHUHNWLUHQ� DQWL�DJLQJ� X\JXODPDODUÕQ� NDGÕQODU� DUDVÕQGD� \D\JÕQ� RODUDN� X\JXODQGÕ÷Õ�
J|U�OP�úW�U��%RWRNV��R]RQ�WHGDYLVL��OD]HU�JLEL�DQWL�DJLQJ�X\JXODPDODUÕQÕQ�NXOODQÕPÕ�
LVH� J|U�ú�OHQ� NDGÕQODU� DUDVÕQGD� \D\JÕQ� GH÷LOGLU�� %RWRNV�� R]RQ� WHGDYLVL�� OD]HU� JLEL�
X\JXODPDODUÕQ�\D\JÕQ�ROPDPDVÕ��EX�X\JXODPDODUÕQ�SDKDOÕ�ROPDVÕQGDQ�YH�NDGÕQODUÕQ�
SDKDOÕ� RODQ� X\JXODPDODUÕ� \DSPDGÕNODUÕ� \D� GD� QDGLUHQ� \DSWÕNODUÕ� JLEL� ELU� VRQXo�
\DUDWPDNWDGÕU��$QFDN��DUDúWÕUPDGD�JHOLUL�oRN�\�NVHN�NHVLPOHUH�XODúÕODPDPÕú�ROPDVÕ�
QHGHQL\OH�E|\OH�ELU�VRQXo�oÕNDELOHFH÷L�GH�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU��

%DWÕ�N�OW�U�QGH�LGHDO�J�]HOOLN�DOJÕVÕ��S�U�]V�]��OHNHVL]�YH�\XPXúDN�ELU�\�]G�U��'HUL�
\DúODQPDVÕQD� \|QHOLN� ND\JÕODU� EHGHQLQ� J|U�Q�P�\OH� GH� ELUOHúPHNWHGLU� �&KULVOHU��
������.OLJPDQ�	�.REOHQ]HU�������.XPEDVDU�	�*�QGR÷DU��������9LQFHQW���������<�]�
NUHPL�X\JXODPDVÕ�YH�J�QHú�ÕúÕQODUÕQÕQ�FLOGL�\DúODQGÕUGÕ÷Õ�\D\JÕQ�ELU�NDQÕ�ROGX÷XQGDQ�
J�QHúWHQ�NRUXQPD�|QHPOL�DQWL�DJLQJ�X\JXODPDODUÕ�RODUDN�RUWD\D�oÕNPÕúWÕU��*�QHúWHQ�
NRUXQPDQÕQ�HQ�|QHPOL�YH�HQ�VÕN�\DSÕODQ�X\JXODPD�RODUDN�VDSWDQPDVÕQÕQ�DUDúWÕUPDQÕQ�
$QWDO\D¶GD�\DSÕOPÕú�ROPDVÕ�LOH�LOLúNLVL�J|]�DUGÕ�HGLOPHPHOLGLU��$QWDO\D�\ÕOÕQ�E�\�N�
E|O�P�Q�Q�J�QHúOL� ROGX÷X� ELU� E|OJH� ROPDVÕ� LWLEDUÕ\OD�7�UNL\H¶GH� J�QHú� ÕúÕQODUÕQD�
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HQ� ID]OD� PDUX]� NDOÕQDELOHFHN� \HUOHúLP� \HUOHULQGHQ� ELULGLU��$QFDN� EX� DUDúWÕUPDQÕQ�
EXOJXVXQXQ�|QHPLQL�D]DOWPDNWDQ�]L\DGH�GDKD�GD�DUWWÕUPDNWDGÕU��

*HQHO� RODUDN� LVH� DUDúWÕUPDQÕQ� VRQXoODUÕ� KDQJL� JHOLU� VHYL\HVLQGHQ� ROXUVD� ROVXQ�
NDGÕQODUÕQ�� \DúODQPD� NDUúÕWÕ� X\JXODPDODU� \DSPD� H÷LOLPLQGH� ROGXNODUÕQÕ� RUWD\D�
oÕNPDNWDGÕU��%X�X\JXODPDODUÕ�\DSÕú�VÕNOÕNODUÕ�X\JXODPDODUD�YHULOHQ�|QHP�GHUHFHOHUL�
YH� KDUFDQDQ� SDUD� LVH� NDWÕOÕPFÕODUÕQ� JHOLU� YH� H÷LWLP� VHYL\HVL� DUWWÕNoD� DUWPDNWDGÕU��
.DGÕQODUÕQ�DQWL�DJLQJ�X\JXODPDODUÕQD�D\OÕN�RODUDN�KDUFDGÕNODUÕ�SDUD�JHQHOOLNOH�D]GÕU�
�D\GD����7/¶GHQ�D]���2UWD�JHOLU�VHYL\HVLQGH�YH��VW�JHOLU�VHYL\HVLQGH�EX�PLNWDU�ELUD]�
GDKD�DUWPDNWD�YH�KDUFDPD�RUDQODUÕ�ELUELULQH�\DNODúPDNWDGÕU��

%X� DUDúWÕUPD� �ONHPL]GH� EX� DODQGD� \DSÕODQ� LON� DUDúWÕUPD� ROPD� |]HOOL÷LQGHGLU��
$UDúWÕUPDQÕQ� EXOJXODUÕ�� DQWL�DJLQJ� NDYUDPÕQÕQ� YH� NDSVDPÕQÕQ� NDGÕQODU� DUDVÕQGD�
WDP� RODUDN� ELOLQPHPHNWH� ROGX÷XQX� J|VWHUPHNWHGLU�� $\QÕ� ]DPDQGD� GÕú� J|U�Q�úH�
\|QHOLN�X\JXODPDODUÕQ�\DúODQPD�NDUúÕWÕ�X\JXODPDODU�RODUDN�\D\JÕQ�RODUDN�\DSÕOGÕ÷Õ�
YH� NR]PHWLN� W�NHWLPLQ� NDGÕQODU� DUDVÕQGD� JHQo� NDOPDN� LoLQ� HQ� |QHPOL� DUDo� RODUDN�
NXOODQÕOGÕ÷Õ� RUWD\D� oÕNPDNWDGÕU�� %X� ED÷ODPGD� EX� NRQXGD� WRSOXPXQ� DQWL�DJLQJ�
DOJÕVÕQÕ� HOH� DODQ� GDKD� NDSVDPOÕ� DUDúWÕUPDODUÕQ� \DSÕOPDVÕQD� LKWL\Do� YDUGÕU�� $\QÕ�
]DPDQGD�\DúODQPD�NDUúÕWÕ�X\JXODPDODUÕQ�EX� W�U�GHUL\H�\D�GD�GÕú�J|U�Q�úH�\|QHOLN�
X\JXODPDODUGDQ�oRN�GDKD�ID]OD�YH�IDUNOÕ�X\JXODPDODUÕ�LoHUGL÷LQLQ�GH�RUWD\D�NRQXOPDVÕ�
YH�EX�NRQXGD�WRSOXPXQ�ELOJLOHQGLULOPHVL�LoLQ�JHUHNOL�VRV\DO�H÷LWLP�oDOÕúPDODUÕQÕQ�GD�
\DSÕOPDVÕ�JHUHNOLGLU�
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Extended Abstract
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&LWDWLRQ��.RUNPD]�<D\ODJ�O��1���<D]ÕFÕ��6���*�QG�]��*���	�*�]HOOHU��&��2�� ��������$QWL�$JLQJ�SUDFWLFHV�RI�ZRPHQ�ZLWK�
GLIIHUHQW�HFRQRPLF�VWDWXVHV��7XUNLVK�-RXUQDO�RI�6RFLRORJ\��36�����±����

�7KH�SUHSDUDWLRQ�RI�WKLV�SDSHU�ZDV�VXSSRUWHG�LQ�SDUW�E\�WKH�'HSDUWPHQW�RI�6FLHQWL¿F�5HVHDUFK�3URMHFWV�RI�$NGHQL]�8QLYHUVLW\�
��&RUUHVSRQGHQFH� WR��1LO�IHU�.RUNPD]�<D\ODJ�O� �$VVW� 3URI���'HSDUWPHQW� RI�*HURQWRORJ\�� )DFXOW\� RI�/LWHUDWXUH��$NGHQL]�
8QLYHUVLW\��$QWDO\D�������7XUNH\��(PDLO��QLOXIHU\D\ODJXO#DNGHQL]�HGX�WU

��'HSDUWPHQW�RI�*HURQWRORJ\��)DFXOW\�RI�/LWHUDWXUH��$NGHQL]�8QLYHUVLW\��$QWDO\D�������7XUNH\��(PDLO��GRWWRUVX]DQ#JPDLO�FRP
��'HSDUWPHQW�RI�%LRORJ\��)DFXOW\�RI�6FLHQFH��$NGHQL]�8QLYHUVLW\��$QWDO\D�������7XUNH\��(PDLO��JXOJXQJXQGX]#DNGHQL]�HGX�WU
��'HSDUWPHQW� RI� *DVWURQRP\� DQG� &XOLQDU\� $UWV�� )DFXOW\� RI� 7RXULVP�� $NGHQL]� 8QLYHUVLW\�� $QWDO\D� ������ 7XUNH\��
(PDLO��FHPJX]HOOHU#DNGHQL]�HGX�WU
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'HPRJUDSKLF� DJLQJ� LV� D� ZRUOGZLGH� SKHQRPHQRQ� WKDW� PRUH� RU� OHVV� DIIHFWV� DOO�
FRXQWULHV��$JLQJ� LV� WKH� SURFHVV�ZKHUH� SK\VLFDO� FKDQJHV� DQG� GHWHULRUDWLRQ� RI� ERGLO\�
IXQFWLRQV�RFFXU��+XPDQV�WU\�WR�PLQLPL]H�WKHVH�ORVVHV�VR�WKH\�FDQ�EH�KHDOWK\�DQG�DFWLYH�
GXULQJ�WKHLU�ODWHU�\HDUV��7KXV�WKH\�WU\�DQG�XVH�FHUWDLQ�DQWL�DJLQJ�SUDFWLFHV��7KH�FRQFHSW�
RI�DQWL�DJLQJ�KDV�UHFHLYHG�PRUH�DWWHQWLRQ�RYHU�WKH�ODVW����WR����\HDUV��DQG�LV�DPRQJ�
WKH�IDVWHVW�JURZLQJ�VSHFLDOL]DWLRQV�VLQFH�WKHQ��0\N\W\Q���������7KH�FRQFHSW�RI�DQWL�
DJLQJ�EHFDPH�PRUH�SRSXODU� LQ� WKH�FRVPHWLF�DQG�ZHOOQHVV�VHFWRU��DQG�WKHUHIRUH�DQWL�
DJLQJ�LPSOLHV�SUDFWLFHV�WRZDUGV�VWD\LQJ�\RXQJ�DQG�ZHOO��+DEHU��������7KH�HQRUPRXV�
JURZWK�RI�WKH�DQWL�DJLQJ�HFRQRP\�GUDZV�DWWHQWLRQ��$�OLWHUDWXUH�UHYLHZ�DERXW�DQWL�DJLQJ�
LQ�7XUNH\�VKRZV�WKDW�WKH�PDLQ�UHVHDUFK�ZDV�FDUULHG�RXW�LQ�WKH�DUHD�RI�JHULDWULFV��QXUVLQJ��
FRVPHWLFV��DQG�PDQDJHPHQW��5HVHDUFK�ZLWKLQ�WKH�VRFLDO�VFLHQFHV�KDV�EHHQ�GRQH�PDLQO\�
RYHU�FRQVXPSWLRQ��WKH�ERG\��PHGLD��DQG�ZRPHQ��$WLN�	�gUWHQ��������'R÷DQ��������
(UHQ��������(UV|]��������0RUWDú��������2GDEDú��������2÷X]���������

<RXWK� DQG� EHDXW\� DUH� DSSUHFLDWHG� LQ�PRGHUQ� VRFLHW\��ZKHUH� DJLQJ� DQG� ROG�DJH�
UHODWHG�FKDQJHV�DUH�VHHQ�DV�XQGHVLUDEOH��7KH�DSSHDUDQFH�RI�WKH�VNLQ�LV�DQ�LPSRUWDQW�
LQGLFDWRU�RI�DJH��VWDWXV��DQG�SURVSHULW\�DQG�KDV�VRFLDO�PHDQLQJ��*XSWD�	�*LOFKUHVW��
������.OLJPDQ�	�.REOHQ]HU��������.XPEDVDU�	�*�QGR÷DU���������7KHUHIRUH��WKLV�
UHVHDUFK�DLPV�WR�GLVFXVV�DQWL�DJLQJ�SUDFWLFHV� WKDW�DIIHFW� WKH�DSSHDUDQFH��6NLQ�FDUH��
VXQ�SURWHFWLRQ��DQG�KDLU�FRORULQJ�KDYH�EHHQ�IRXQG�WR�EH�WKH�PRVW�SRSXODU�DQWL�DJLQJ�
SUDFWLFHV� DQG�KDYH�EHHQ� LQFOXGHG� LQ� WKH� DQDO\VLV��:RPHQ�DUH� WKH� WDUJHW� DQG�PDLQ�
FRQVXPHUV�LQ�WKH�DQWL�DJLQJ�HFRQRP\��7KHUHIRUH��WKH�UHVHDUFK�LV�EDVHG�RQ�WKH�YLHZV�
DQG�DWWLWXGHV�RI�DGXOW�ZRPHQ�ZKR�FRQVLGHU�DQWL�DJLQJ�SUDFWLFHV�UHODWHG�WR�DSSHDUDQFH�

Method

7KLV� TXDQWLWDWLYH� UHVHDUFK� ZDV� GHVLJQHG� WR� EH� FURVV�VHFWLRQDO�� GHVFULSWLYH�� DQG�
SURVSHFWLYH�� 7KH� LQWHUYLHZV� ZHUH� JDWKHUHG� EHWZHHQ� 0DUFK� DQG� -XO\� RI� ����� LQ�
$QWDO\D��$�VWUXFWXUHG�TXHVWLRQQDLUH�ZDV�XVHG�WR�LQWHUYLHZ�����ZRPHQ�RYHU�WKH�DJH�
RI�����DQG�LW�FRQVLVWV�RI�WZR�SDUWV��4XHVWLRQV�DERXW�UHVSRQGHQWV¶�GHPRJUDSKLFV�ZHUH�
DVNHG�LQ�WKH�¿UVW�SDUW��DQG�TXHVWLRQV�FRQFHUQLQJ�DQWL�DJLQJ�SUDFWLFHV�ZHUH�DVNHG�LQ�WKH�
VHFRQG�SDUW��$SSURYDO�ZDV�UHFHLYHG�IURP�DQ�HWKLFV�FRPPLWWHH��'HVFULSWLYH�VWDWLVWLFV�
ZHUH�XVHG�WR�SUR¿OH�WKH�VDPSOH��$OO�DQDO\VHV�ZHUH�SHUIRUPHG�XVLQJ�6366������IRU�
:LQGRZV��6WDWLVWLFDO�VLJQL¿FDQFH�ZDV�GHFODUHG�DW�S�������

Results

$� WRWDO� RI� ���� UHVSRQGHQWV� RYHU� WKH� DJH�RI� ���ZHUH� LQFOXGHG� LQ� WKH� VWXG\��7KH�
PHDQ� DJH�ZDV����\HDUV� ROG� �6'�  � ������ UDQJH�EHWZHHQ���� DQG������7KH�PDMRULW\�
��������Q� ������KDG�D�KLJKHU� HGXFDWLRQ�������� �Q� ������KDG� VHFRQGDU\� VFKRRO�
HGXFDWLRQ��DQG���������Q� �����KDG�SULPDU\�VFKRRO�HGXFDWLRQ��7KH�UHVSRQGHQWV�ZHUH�
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JURXSHG� LQWR�IRXU�FDWHJRULHV�DFFRUGLQJ� WR� WKHLU�PRQWKO\� LQFRPHV��&DWHJRULHV�ZHUH�
JURXSHG� DV� ��������7XUNLVK�/LUD� �7/��� �����������7/�� ������������7/�� DQG� RYHU�
�����7/�LQFRPH�SHU�PRQWK��D�PLQLPXP�RI�����UHVSRQGHQWV�IURP�HDFK�FDWHJRU\�ZHUH�
LQFOXGHG�XVLQJ�SXUSRVLYH�VDPSOLQJ��6WXG\�UHVXOWV�KDYH�EHHQ�GLVFXVVHG�DQG�FRPSDUHG�
DFFRUGLQJ� WR�UHVSRQGHQWV¶� LQFRPH�OHYHOV��7KHLU�HGXFDWLRQ�DQG� WKH�PRQWKO\� LQFRPH�
OHYHOV�ZHUH� FRPSDUHG�� DQG� D� VWDWLVWLFDOO\� VLJQL¿FDQW� UHODWLRQ�ZDV� IRXQG� �S��� ������
$�KLJKHU� OHYHO�RI�HGXFDWLRQ�UHODWHG�WR�D�KLJKHU� OHYHO�RI� LQFRPH��0RUH�WKDQ�KDOI�RI�
WKH� UHVSRQGHQWV� DQVZHUHG�QHJDWLYHO\� WR� WKH�TXHVWLRQ�RI�ZKHWKHU� WKH\�SUDFWLFH�DQ\�
DQWL�DJLQJ��+RZHYHU�� WKH� DQVZHUV� IRU� WKH� TXHVWLRQV� WKDW� IROORZHG� VKRZHG� WKDW� DOO�
UHVSRQGHQWV�SUDFWLFH�VRPH�NLQG�RI�DQWL�DJLQJ�DFWLYLW\�EXW�WKH\�GR�QRW�FRQVLGHU�WKHVH�
SUDFWLFHV�VSHFL¿F�IRU�DQWL�DJLQJ��7KH�UHODWLRQ�EHWZHHQ� WKH�DPRXQW�RI�PRQH\�VSHQW�
IRU�DQWL�DJLQJ�DQG�PRQWKO\�LQFRPH�KDV�EHHQ�FRPSDUHG��7KH�JURXS�ZLWK�WKH�KLJKHVW�
LQFRPH�VSHQGV� WKH�KLJKHVW�DPRXQW�RI�PRQH\�RQ�DQWL�DJLQJ�SUDFWLFHV��7KH� UHODWLRQ�
ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW� �S��� ������7KH\�ZHUH�DVNHG�ZKLFK�DQWL�DJLQJ�SUDFWLFHV�
WKH\�EHOLHYHG�WR�EH�PRVW�LPSRUWDQW��DV�ZHOO�DV�ZKLFK�SUDFWLFHV�WKH\�XVHG�PRVW��6XQ�
SURWHFWLRQ��VNLQ�FDUH��DQG�KDLU�FRORULQJ�ZHUH�DPRQJ�WKH�PRVW�SRSXODU�SUDFWLFHV��ZKLOH�
SURIHVVLRQDO�SUDFWLFHV�VXFK�DV�R]RQH�WKHUDS\��%RWR[��DQG�ODVHU�WUHDWPHQWV�ZHUH�XVHG�
WKH�OHDVW��7KH\�ZHUH�DVNHG�KRZ�PXFK�PRQH\�WKH\�VSHQW�RQ�DQWL�DJLQJ��DQG�������RI�
WKH�UHVSRQGHQWV��Q� �����UHYHDOHG�QRW�VSHQGLQJ�DQ\�PRQH\�RQ�DQWL�DJLQJ�SUDFWLFHV��
$URXQG�KDOI�RI�WKH�UHVSRQGHQWV��Q� ������PHQWLRQHG�VSHQGLQJ�OHVV�WKDQ����7/�SHU�
PRQWK�RQ�DQWL�DJLQJ�SUDFWLFHV��$PRQJ�DOO�WKH�UHVSRQGHQWV��������EHOLHYH�WKDW�DQWL�
DJLQJ�SUDFWLFHV�DUH� MXVW�D�ZDVWH�RI�PRQH\��������EHOLHYH� WKDW�DQWL�DJLQJ�SUDFWLFHV�
FRXOG� HQKDQFH� WKH� TXDOLW\� RI� OLIH�� DQG� ������ EHOLHYH� WKDW� DQWL�DJLQJ� SUDFWLFHV�
JXDUDQWHH� D� KHDOWK\� OLIH��0RUH� WKDQ� KDOI� RI� WKH� UHVSRQGHQWV� EHOLHYH� WKDW� ¿QDQFLDO�
FRQGLWLRQV�DUH�LPSRUWDQW�IRU�VWD\LQJ�\RXQJ�DQG�EHDXWLIXO��7KH�JURXS�ZLWK�WKH�KLJKHVW�
LQFRPH�SHU�PRQWK�VXSSRUWHG�WKLV�VWDWHPHQW�WKH�PRVW�

6XQ�SURWHFWLRQ�ZDV�RQH�RI�WKH�PRVW�YDOXHG�SUDFWLFHV��$SSUR[LPDWHO\�����RI�WKH�
UHVSRQGHQWV� EHOLHYH� VXQ�SURWHFWLRQ� LV� DQ� LPSRUWDQW� SUDFWLFH�� \HW� RQO\�����SURWHFW�
WKHPVHOYHV� IURP� WKH� VXQ� UHJXODUO\�� 7KH� JURXS� ZLWK� WKH� KLJKHVW� LQFRPH� SURWHFW�
WKHPVHOYHV�WKH�PRVW�

'LVFXVVLRQ
3UDFWLFHV� WKDW� ¿JKW� ROG� DJH� DQG� WKH� DSSHDUDQFH� RI� ROG�DJH� DUH� DIIHFWHG� E\� WKH�

PDUNHW� FRQGLWLRQV� RI� FRQVXPHU� VRFLHW\�� ,Q� RUGHU� WR� JDLQ� LQVLJKW� LQWR� WKLV� LVVXH��
WKH� HFRQRPLF� DQG� VRFLDO� DVSHFWV� RI� DQWL�DJLQJ� QHHG� WR� EH� LQYHVWLJDWHG� FORVHO\��
7KH� DYDLODELOLW\� DQG� DFFHVVLELOLW\� RI� DQWL�DJLQJ� SUDFWLFHV� DUH� FORVHO\� UHODWHG� WR� DQ�
LQGLYLGXDO¶V�VRFLRHFRQRPLF�FRQGLWLRQV��7KLV�UHVHDUFK�DLPV�WR�LQYHVWLJDWH�WKH�HIIHFW�
RI� LQFRPH� RQ� DQWL�DJLQJ� SUDFWLFHV�� 7KH� UHVSRQGHQWV¶� DQVZHUV� VXSSRUW� WKH� UHODWLRQ�
EHWZHHQ�HFRQRPLF�UHVRXUFHV�DQG�DQWL�DJLQJ�SUDFWLFHV��6XQ�SURWHFWLRQ�LV�SHUFHLYHG�DV�
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RQH�RI�WKH�PRVW�LPSRUWDQW�DQWL�DJLQJ�SUDFWLFHV��7KH�UHDVRQ�EHKLQG�WKLV�FRXOG�EH�WKDW�
WKH�VWXG\�ZDV�FDUULHG�RXW�LQ�$QWDO\D��WKH�FLW\�ZLWK�WKH�KLJKHVW�VXQ�H[SRVXUH�LQ�7XUNH\��
6NLQ�FDUH�DQG�KDLU�FRORULQJ�DUH�DPRQJ�WKH�WZR�RWKHU�SUDFWLFHV�WKDW�ZHUH�PHQWLRQHG�
DV�LPSRUWDQW�DQG�PRVW�RIWHQ�SUDFWLFHG��(YHQ�WKRXJK�WKH\�GLG�QRW�YLHZ�WKHLU�SUDFWLFHV�
WRZDUGV�\RXWK�DQG�EHDXW\�DV�DQWL�DJLQJ�SUDFWLFHV��DOO�ZRPHQ�IURP�YDULRXV�LQFRPH�
JURXSV�ZLWK�GLIIHUHQW�DJHV�DQG�HGXFDWLRQDO�OHYHOV�ZHUH�IRXQG�WR�SUDFWLFH�DQWL�DJLQJ�WR�
VRPH�GHJUHH��+RZHYHU��WKH�ZRPHQ�TXHVWLRQHG�WKH�EHQH¿WV�RI�DQWL�DJLQJ�SUDFWLFHV�LQ�
WHUPV�RI�KHDOWK�DQG�\RXWK�

7KH�FRQFHSW�RI�DQWL�DJLQJ�DQG�LWV�GHWHUPLQDQWV�DUH�DPELJXRXV��DQG�WKH�UHVXOW�RI�
WKLV�VWXG\�UHYHDOV�QR�FRQVHQVXV�H[LVWV�DPRQJ�WKH�ZRPHQ�DERXW�ZKDW�WKH\�FRQVLGHU�
DQWL�DJLQJ�SUDFWLFHV�WR�EH�

.D\QDNoD�5HIHUHQFHV
$WLN��'��	�gUWHQ��7�� �������� øGHDO�EHGHQ� LPJHVLQL�ROXúWXUDQ�VRV\DO�YH�NXUXPVDO� IDNW|UOHU�YH�EX�

LGHDOLQ�ELUH\OHU��]HULQGHNL�HWNLOHUL��(GHEL\DW�)DN�OWHVL�'HUJLVL�����������±���
%DLQV��:����������6WHDP�HQJLQH�WLPH��$�UHYLHZ�RI�HQGLQJ�DJHLQJ�E\�$XEUH\�GH�*UH\��%LRVFLHQFH�
+\SRWKHVHV�����������±����

%HOHN��ø����������6RV\DO�GHYOHWLQ�NUL]L�YH�VD÷OÕ÷ÕQ�HNRQRPL�SROLWL÷L��$QNDUD��6RUXQ�<D\ÕQODUÕ�
%LQVWRFN��5��+���	�)LVKPDQ�-��5����������6RFLDO�GLPHQVLRQV�RI�DQWL�DJHLQJ�VFLHQFH�DQG�PHGLFLQH��

,Q�'��'DQQHIHU�	�&��3KLOOLSVRQ��(GV����7KH�6DJH�KDQGERRN�RI�VRFLDO�JHURQWRORJ\��SS�����±������
/RQGRQ��8.��6DJH�

%�NHQ��1��	�%�NHQ��(����������<DúODQPD�ROJXVX�YH�WÕS�HWL÷L��*HULDWUL����������±���
&DQNXUWDUDQ�� 0�� ������� (\O�O��� <DúOÕOÕN�� \DúODQPD� PHNDQL]PDODUÕ�� DQWLDJLQJ� YH� \DúDP� WDU]Õ�
GH÷LúLNOLNOHUL�� ���8OXVDO� øo�+DVWDOÕNODUÕ�.RQJUHVL¶QGH� VXQXODQ� ELOGLUL��7�UNL\H� øo�+DVWDOÕNODUÕ�
8]PDQOÕN�'HUQH÷L��%HOHN��$QWDO\D��KWWS���ZZZ�WLKXG�RUJ�WU�XSORDGV�FRQWHQW�NRQJUH��������SGI�
DGUHVLQGHQ�HGLQLOPLúWLU�

&DQNXUWDUDQ��0����������*HULDWUL\H�NDUúÕ�DQWL�DJLQJ��7�UNL\H�.OLQLNOHUL�-RXUQDO�RI�0HGLFDO�6FLHQFHV��
����������±����

&DUGRQD�� %�� �������� +HDOWK\� DJHLQJ� SROLFLHV� DQG� DQWL�DJHLQJ� LGHRORJLHV� DQG� SUDFWLFHV�� 2Q� WKH�
H[HUFLVH� RI� UHVSRQVLELOLW\�� 0HG+HDOWK&DUH� DQG� 3KLORVRSK\�� ���� ���±����� KWWS���G[�GRL�
RUJ���������V���������������]

&KULVOHU�� -��&�� ��������%RG\� LPDJH� LVVXHV�RI�ZRPHQ�RYHU����� ,Q�9��0XKOEDXHU�	�-��&��&KULVOHU�
�(GV����:RPHQ�2YHU�����SS���±�����1HZ�<RUN��1<��6SULQJHU�

&LFLUHOOL��9��*����������(OGHUV¶�DWWLWXGHV�WRZDUG�H[WHQGLQJ�WKH�KHDOWK\�OLIH�VSDQ��-RXUQDO�RI�$JLQJ�
6WXGLHV�����������±���

&ODUN��%��)����������+HDOWK\�KXPDQ�DJHLQJ��1HZ�%LRWHFKQRORJ\�����������±���
dÕQJÕ��+����������gUQHNOHPH�NXUDPÕ�����EDVÕP���$QNDUD��+DFHWWHSH�hQLYHUVLWHVL�%DVÕPHYL�
'R÷DQ�� 6�� <�� �������� 7�NHWLP� N�OW�U�QGH� NDGÕQ� EHGHQLQLQ� LGHDOL]H� HGLOPHVLQH� \|QHOLN� NDGÕQ�

DOJÕODPDODUÕ� YH� W�NHWLP�GDYUDQÕúODUÕ\OD� LOLúNLVL��6HOoXN�hQLYHUVLWHVL� 6RV\DO�%LOLPOHU�(QVWLW�V��
'HUJLVL��������±���
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(UHQ��*����������5HNODPODUGD�W�NHWLP�N�OW�U��GH÷HUOHULQH�J|UH�EHGHQL�G�]HQOH\HQ�V|\OHPOHU��<�NVHN�
OLVDQV�WH]L��$QNDUD�hQLYHUVLWHVL��6RV\DO�%LOLPOHU�(QVWLW�V���+DONOD�øOLúNLOHU�YH�7DQÕWÕP�$QDELOLP�
'DOÕ��$QNDUD���KWWSV���WH]�\RN�JRY�WU�8OXVDO7H]0HUNH]L��DGUHVLQGHQ�HGLQLOPLúWLU�

(UV|]�� $�� *�� �������� 7�NHWLP� WRSOXPXQGD� VÕIÕU� EHGHQ� V|\OHPL�� 1HGHQ� YH� VRQXoODUÕ� �]HULQH�
VRV\RORMLN�ELU�GH÷HUOHQGLUPH��(GHEL\DW�)DN�OWHVL�'HUJLVL�����������±���

)LVKPDQ��-��5���%LQVWRFN��5��+���	�/DPEUL[��0��$�� ��������$QWL�DJLQJ�VFLHQFH��7KH�HPHUJHQFH��
PDLQWHQDQFH��DQG�HQKDQFHPHQW�RI�D�GLVFLSOLQH��-RXUQDO�RI�$JLQJ�6WXGLHV������������±����

)LVKPDQ��-��5���6HWWHUVWHQ��5��$���-U��	�)ODWW��0��$����������,Q�WKH�YDQJXDUG�RI�ELRPHGLFLQH"�7KH�
FXULRXV�DQG�FRQWUDGLFWRU\�FDVH�RI�DQWL±DJHLQJ��PHGLFLQH��6RFLRORJ\�RI�+HDOWK�	�,OOQHVV���������
���±����

)UDQFR��2��+���.DUQLN��.���2VERUQH��*���2UGRYDV��-��0���&DWW��0���	�YDQ�GHU�2XGHUDD��)����������
&KDQJLQJ�FRXUVH�LQ�DJHLQJ�UHVHDUFK��7KH�KHDOWK\�DJHLQJ�SKHQRW\SH��0DWXULWDV��63�������±���

*XSWD�� 0�� $��� 	� *LOFKUHVW�� %�� $�� �������� 3V\FKRVRFLDO� DVSHFWV� RI� DJLQJ� VNLQ�� 'HUPDWRORJLF�
&OLQLFV������������±����

+DEHU��&����������$QWL�DJLQJ��:K\�QRZ"�$�KLVWRULFDO�IUDPHZRUN�IRU�XQGHUVWDQGLQJ�WKH�FRQWHPSRUDU\�
HQWKXVLDVP��*HQHUDWLRQV����������±���

+ROOLGD\��5����������7KH�H[WUHPH�DUURJDQFH�RI�DQWL�DJLQJ�PHGLFLQH��%LRJHURQWRORJ\������������±����
.HOHúWLPXU��)����������<DúODQPD�|QOHQHELOLU�PL"�,��8OXVDO�*HULDWUL�.RQJUH�.LWDEÕ�LoLQGH��V�����±

������%HOHN�$QWDO\D��

.OLJPDQ��$��0���	�.REOHQ]HU��&�� ��������'HPRJUDSKLFV�DQG�SV\FKRORJLFDO� LPSOLFDWLRQV�IRU� WKH�
DJLQJ�SRSXODWLRQ��'HUPDWRORJLF�&OLQLFV������������±����

.RoR÷OX��'��	�$NÕQ��%����������6RV\RHNRQRPLN�HúLWVL]OLNOHULQ�VD÷OÕNOÕ�\DúDP�ELoLPL�GDYUDQÕúODUÕ�
YH� \DúDP� NDOLWHVL� LOH� LOLúNLVL�� 'RNX]� (\O�O� hQLYHUVLWHVL� +HPúLUHOLN� <�NVHNRNXOX� (OHNWURQLN�
'HUJLVL�����������±����

.|VH��+����������7�NHWLP�WRSOXPXQGD�ELU�VRV\DO�EHGHQ�NXUJXVX�RODUDN�NDGÕQ��6HOoXN�hQLYHUVLWHVL�
øOHWLúLP�)DN�OWHVL�$NDGHPLN�'HUJLVL��6�������±���

.XPEDVDU��+��	�*�QGR÷DU��'�� ��������'HUL� \DúODQPDVÕ� YH� \DúOÕOÕ÷D� SVLNRVRV\DO� EDNÕú��7�UNL\H�
.OLQLNOHUL�-RXUQDO�RI�'HUPDWRORJ\�6SHFLDO�7RSLFV���������±��

0RUWDú��1����������$QWL�DJLQJ�V|\OHPLQLQ�HOHúWLUHO�ELU�GH÷HUOHQGLUPHVL��0LFKHO�)RXFDXOW�YH�6XVDQ�
6RQWDJ¶ÕQ�oDOÕúPDODUÕQÕQ�X\JXQOX÷X��<�NVHN�OLVDQV�WH]L��2UWDGR÷X�7HNQLN�hQLYHUVLWHVL�6RV\DO�
%LOLPOHU�(QVWLW�V���$QNDUD���KWWSV���WH]�\RN�JRY�WU�8OXVDO7H]0HUNH]L��DGUHVLQGHQ�HGLQLOPLúWLU�

0\N\W\Q�� &�� (�� �������� 0HGLFDOL]LQJ� WKH� RSWLPDO�� $QWL�DJLQJ� PHGLFLQH� DQG� WKH� TXDQGDU\� RI�
LQWHUYHQWLRQ��-RXUQDO�RI�$JLQJ�6WXGLHV������������±����

1D]OÕ��$����������%HGHQLQ�|O�P���0RGHUQ�|QFHVLQGHQ�SRVWPRGHUQH�EHGHQ�YH�|O�P��(JH�hQLYHUVLWHVL�
6RV\RORML�'HUJLVL�������±���

1HLOVRQ��%�� ��������$JHLQJ�� H[SHULHQFH�� ELRSROLWLFV�� /LIH¶V� XQIROGLQJ��%RG\�	� 6RFLHW\�� ���������
��±���

2GDEDú�� 6�� �������� *�]HOOL÷LQ� RQ� SDUD� HWPH]� úX� HVWHWLN� FHUUDKODU� ROPDVD�� 0HG\DGD� EHGHQ�
SROLWLNDODUÕQÕQ�WHPVLOL��.�OW�U�YH�øOHWLúLP�����������±���

2÷X]��*��<����������%LU�J�]HOOLN�PLWL�RODUDN�LQFHOLN�YH�NDGÕQODUOD�LOJLOL�EHGHQ�LPJHVLQLQ�WHOHYL]\RQGD�
VXQXPX��6HOoXN�øOHWLúLP��4��������±���
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3HWHUVHQ��$���	�6HHDU��.�� �������� ,Q�VHDUFK�RI� LPPRUWDOLW\��7KH�SROLWLFDO�HFRQRP\�RI�DQWL�DJLQJ�
PHGLFLQH��0HGLFLQH�6WXGLHV�����������±����

6H]JLQ��'����������<DúDP�WDU]Õ�|QHULOHUL�ED÷ODPÕQGD�VD÷OÕN�KDEHUOHULQLQ�DQDOL]L��$QNDUD�hQLYHUVLWHVL�
6RV\DO�%LOLPOHU�(QVWLW�V��'HUJLVL�������±���

7�UNL\H�øVWDWLVWLN�.XUXPX����������7�UNL\H�øVWDWLVWLN�.XUXPX�1�IXV�9HULOHUL��������ZZZ�WXLN�JRY�
WU�DGUHVLQGHQ�HGLQLOPLúWLU��

7�UNL\H� øVWDWLVWLN� .XUXPX�� �������� 7�UNL\H� øVWDWLVWLN� .XUXPX� 7RSOXPVDO� \DSÕ� YH� &LQVL\HW�
øVWDWLVWLNOHUL��������ZZZ�WXLN�JRY�WU�DGUHVLQGHQ�HGLQLOPLúWLU�

9LQFHQW�� -��$�� ��������6FLHQFH�DQG� LPDJHU\� LQ� WKH� µZDU�RQ�ROG�DJH¶��$JHLQJ�DQG�6RFLHW\���������
���±����

9LQFHQW��-��$����������7KH�FXOWXUDO�FRQVWUXFWLRQ�ROG�DJH�DV�D�ELRORJLFDO�SKHQRPHQRQ��6FLHQFH�DQG�
DQWL�DJHLQJ�WHFKQRORJLHV��-RXUQDO�RI�$JLQJ�6WXGLHV������������±����


