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ÖZ

$PDo�� øON� NH]�VH]DU\HQ�RSHUDV\RQX� �SULPHU� VH]DU\HQ�� \DSÕODQ�ROJXODUGD�� WHN�NDW�
YH�oLIW�NDW�V�W�UDV\RQ�WHNQL÷L�NXOODQÕODUDN�NDSDWÕODQ�XWHUXVXQ��UH]LG�HO�PL\RPHWUL\DO�
NDOÕQOÕN�YH�VH]DU\HQ�VNDU�GHIHNWL�DoÕVÕQGDQ�NDUúÕODúWÕUÕOPDVÕQÕ�DPDoODGÕN�

*HUHoOHU�YH�<|QWHP��dDOÕúPD\D�0DUW������LOH�0D\ÕV������WDULKOHUL�DUDVÕQGD��%XUVD�
<�NVHN� øKWLVDV�(÷LWLP� YH�$UDúWÕUPD�+DVWDQHVL¶QGH�� ������ \Dú�DUDVÕ�� JHVWDV\RQHO�
\DúÕ����KDIWD�YH��]HUL�ROXS�SULPHU�VH]DU\HQ�JHoLUHFHN�����KDVWD�GDKLO�HGLOGL�����
KDVWDGD�NLOLWOHPHOL�WHN�NDW�YH����KDVWDGD�NLOLWOHPHVL]�oLIW�NDW�WHNQL÷L�LOH�XWHULQ�LQVL]\RQ�
V�W�UH�HGLOGL��dDOÕúPD�SRS�ODV\RQXQGD�SRVWRSHUDWLI����KDIWDGD�\DSÕODQ�WUDQVYDMLQDO�
XOWUDVRQRJUD¿�LOH�PHYFXW�VNDU�GRNXVXQXQ�GHULQOL÷L�YH�JHQLúOL÷L��NDODQ�PL\RPHWUL\XP�
GRNXVXQXQ�NDOÕQOÕ÷Õ�YH�XWHUXVXQ�SR]LV\RQX�GH÷HUOHQGLULOGL�

%XOJXODU��dLIW�NDW�WHNQL÷L�NXOODQÕODQ�JUXSWD�V�W�UDV\RQ�V�UHVL�WHN�NDW�WHNQL÷L�NXOODQÕODQ�
JUXED�J|UH�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�RODUDN�X]XQGX��S���������7HN�NDW�V�W�UDV\RQ�
\DSÕODQ�JUXEXQ�VNDU�GRNXVX�JHQLúOL÷L�oLIW�NDW�\DSÕODQODUD�J|UH�ID]OD��S ��������NDODQ�
PL\RPHWUL\XP�NDOÕQOÕ÷Õ�LVH�GDKD�D]�RODUDN�VDSWDQGÕ��S ��������7HN�NDW�V�W�UH�HGLOHQ�
KDVWDODUGD�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��XWHUXV�SR]LV\RQX�DQWHÀHNV�RODQODUGD�UHW-
URÀHNV�RODQODUD�J|UH�GDKD�ID]OD�RODUDN�VDSWDQGÕ��S �������

6RQXo��8WHULQ�LQVL]\RQ�RQDUÕPÕQGD�NLOLWOHPHVL]�oLIW�NDW�V�W�UDV\RQ�WHNQL÷L��NLOLWOHPHOL�
WHN�NDW�V�W�UDV\RQD�J|UH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN�YH�VNDU�JHQLúOL÷L�DoÕVÕQGDQ�
GDKD�ROXPOX�VRQXoODUD�QHGHQ�ROPDNWDGÕU�

$QDKWDU�.HOLPHOHU��6H]DU\HQ��XWHUXV�NDSDWPD�WHNQLNOHUL��VNDU��UH]LG�HO�PL\RPHWUL\DO�
NDOÕQOÕN��WUDQVYDMLQDO�XOWUDVRQRJUD¿�

$%675$&7

$LP��:H�DLPHG� WR� FRPSDUH� WKH� XWHUXV��ZKLFK�ZDV� FORVHG� XVLQJ� VLQJOH�OD\HU� DQG�
GRXEOH�OD\HU� VXWXULQJ� WHFKQLTXHV�� LQ� WHUPV� RI� UHVLGXDO� P\RPHWULDO� WKLFNQHVV� DQG�
FHVDUHDQ�VFDU�GHIHFW� LQ� FDVHV�ZKR�XQGHUZHQW� FHVDUHDQ�VHFWLRQ� IRU� WKH�¿UVW� WLPH�
�SULPDU\�FHVDUHDQ�VHFWLRQ���

0DWHULDOV�DQG�0HWKRGV��%HWZHHQ�0DUFK������DQG�0D\�����������SDWLHQWV�DJHG����
���\HDUV�����ZHHNV�RI�JHVWDWLRQDO�DJH�DQG�DERYH��ZKR�ZRXOG�XQGHUJR�SULPDU\�FHVD-

UHDQ�VHFWLRQ�DW�%XUVD�<�NVHN�øKWLVDV�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO�ZHUH�LQFOXGHG�
LQ�WKH�VWXG\��7KH�XWHULQH�LQFLVLRQ�ZDV�VXWXUHG�ZLWK�D�VLQJOH�OD\HU�ORFNLQJ�WHFKQLTXH�LQ�
���SDWLHQWV�DQG�D�QRQ�ORFNLQJ�GRXEOH�OD\HU�WHFKQLTXH�LQ����SDWLHQWV��7KH�UHODWLRQV-
KLSV�EHWZHHQ�WKH�GHSWK�DQG�ZLGWK�RI�WKH�FHVDUHDQ�VFDU�GHIHFW��UHVLGXDO�P\RPHWULDO�
WKLFNQHVV�DQG�XWHULQH�SRVLWLRQ�ZHUH�HYDOXDWHG�E\�WUDQVYDJLQDO�XOWUDVRQRJUDSK\�DW���
ZHHNV�DIWHU�GHOLYHU\��

5HVXOWV��:H�REVHUYHG�WKDW�GRXEOH�OD\HU�FORVXUH�ZDV�VLJQL¿FDQWO\�ORQJHU�FORVLQJ�WLPH�
RI�WKH�XWHULQH�LQFLVLRQ�WKDQ�VLQJOH�OD\HU�WHFKQLTXH��S���������7KH�VFDU�GHIHFW�ZLGWK�
ZDV�JUHDWHU��S �������DQG�WKH�UHVLGXDO�P\RPHWULDO�WKLFNQHVV�ZDV�VPDOOHU��S �������
DIWHU�VLQJOH�OD\HU�FRPSDUHG�ZLWK�GRXEOH�OD\HU�FORVXUH��,Q�WKH�VLQJOH�OD\HU��WKH�UHVLGXDO�
P\RPHWULDO�WKLFNQHVV�ZDV�JUHDWHU�LQ�SDWLHQWV�ZLWK�DQ�DQWHÀH[HG�XWHUXV�WKDQ�D�UHWURI-
OH[HG�XWHUXV��S �������

&RQFOXVLRQ��7KH�UHVLGXDO�P\RPHWULDO�WKLFNQHVV�DQG�WKH�VFDU�GHIHFW�ZLGWK�FDXVH�PRUH�
SRVLWLYH�UHVXOWV�DW�SDWLHQWV�ZLWK�XQORFNHG�GRXEOH�OD\HU�FORVXUH�WKDQ�ORFNHG�VLQJOH�OD-

\HU�RQ�WKH�XWHULQH�LQFLVLRQ�UHSDLULQJ�

.H\ZRUGV��&HVDUHDQ�� XWHULQH� FORVXUH� WHFKQLTXHV�� VFDU�� UHVLGXDO�P\RPHWULDO� WKLFN-
QHVV��WUDQVYDJLQDO�XOWUDVRQRJUDSK\�

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��=�PU�W�d$/,ù.$1�ù(1$<
$GUHV��$QNDUD�ùHKLU�+DVWDQHVL�3HULQDWRORML�.OLQL÷L�$QNDUD�7�UNL\H
(�PDLO��GU]XPUXWFDOLVNDQ#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL�������������
.DEXO�WDULKL�������������
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6H]DU\HQ�LOH�GR÷XP��JHOLúPLú��ONHOHUGHNL�W�P�GR÷XPODUÕQ�\DN-

ODúÕN�G|UWWH�ELULQGH�X\JXODQPDNWDGÕU��������$QFDN��G�Q\DGD�YH�
�ONHPL]GH�VH]DU\HQ�RUDQODUÕ�VRQ�\ÕOODUGD�DUWPÕúWÕU��hONHPL]GH�
VH]DU\HQ�LOH�GR÷XP�KÕ]Õ��7�UNL\H�1�IXV�YH�6D÷OÕN�$UDúWÕUPDVÕ�
�716$�������YHULOHULQH�J|UH�������LNHQ��EX�RUDQ�E�\�N�|Oo�-

GH�\�NVHOHUHN�VRQ�EHú�\ÕOGD�PH\GDQD�JHOHQ� W�P�GR÷XPODUÕQ�
�����¶VL�VH]DU\HQ�LOH�\DSÕOPÕúWÕU��������

6H]DU\HQ�RUDQODUÕQGDNL�DUWÕúOD�ELUOLNWH�NDQDPD��RUJDQ�\DUDODQ-

PDVÕ�� HQGRPHWULW�� \DUD� \HUL� HQIHNVL\RQX�� HPEROL� YH� QHRQDWDO�
PRUELGLWH�JLEL�HUNHQ�G|QHP�NRPSOLNDV\RQODUÕQÕQ�\DQÕ�VÕUD��SRVW-
PHQVWUXHO� OHNHOHQPH� úHNOLQGH� NDQDPDODU�� GLVPHQRUH�� SHOYLN�
D÷UÕ��XWHULQ� U�SW�U��SODVHQWD� LQYD]\RQ�DQRPDOLOHUL�YH�VH]DU\HQ�
VNDU�JHEHOL÷L�JLEL�JHo�G|QHP�NRPSOLNDV\RQODUÕQÕQ�GD�J|U�OPH�
LKWLPDOL�DUWDFDNWÕU�������

2EVWHWULN� DFLOOHUGHQ� ELUL� RODQ� XWHULQ� U�SW�U�� PDWHUQDO� YH� IHWDO�
PRUWDOLWH�LOH�PRUELGLWH\H�QHGHQ�RODQ�|QHPOL�ELU�NOLQLN�GXUXPGXU��
8WHULQ� U�SW�U�Q� PH\GDQD� JHOPHVLQGH� ELU� WDNÕP� SUHGLVSR]DQ�
IDNW|UOHU�RODELOHFH÷L�JLEL�VSRQWDQ�U�SW�UOHU�GH�J|U�OHELOPHNWHGLU�
�����

8WHULQ�U�SW�U�ULVN�IDNW|UOHULQH�J|UH��JHoLULOPLú�VH]DU\HQ�YH�PL-
\RPHNWRPL�VRQUDVÕ�ROXúDQ�|QFHNL�VNDUÕQ�U�SW�U���XWHUXVXQ�WUDY-

PDWLN�U�SW�U���XWHULQ�DQRPDOLOHU�YH\D�PXOWLSDULWH�VRQXFX�ROXúDQ�
XWHUXVXQ�VSRQWDQ�U�SW�U��YH�J|U�Q�úWH�QRUPDO�RODQ�SULPLJUD-

YLGD� KDVWDQÕQ� VSRQWDQ� XWHUXV� U�SW�U�� ROPDN� �]HUH� �� úHNLOGH�
VÕQÕÀDQGÕUÕODELOLU��%XQODU�DUDVÕQGD�HQ�VÕN�J|U�OHQL�VNDUOÕ�XWHUXV�
QHGHQL\OH�ROXúDQ�XWHULQ�U�SW�UG�U����������

8WHULQ�VNDU�GHIHNWL� ULVNLQLQ��|QFHNL�VH]DU\HQ�GR÷XP�VD\ÕVÕ�YH�
XWHUXV� NDSDWPD� \|QWHPL\OH� LOLúNLOL� ROGX÷XQD� GDLU� ED]Õ� NDQÕWODU�
YDUGÕU� ��������� %HQ]HU� úHNLOGH� JHQLú� UHWURVSHNWLI� DUDúWÕUPDODU�
VRQXFXQGD��SODVHQWD�DNUHDWD�YH�XWHULQ�U�SW�U�ULVNLQLQ�XWHUXV�ND-

SDWPD�\|QWHPL\OH�LOLúNLOL�ROGX÷XQD�GDLU�NDQÕWODU�GD�YDUGÕU����������
3ODVHQWD�DNUHDWD�VSHNWUXPXQXQ�HWL\RORMLVL�LOH�LOJLOL�HQ�oRN�WHUFLK�
HGLOHQ�KLSRWH]��HQGRPHWUL\DO�PL\RPHWUL\DO�DUD�\�]H\GHNL�ELU�NX-

VXUXQ��DQRUPDO�GHUHFHGH�GHULQ�SODVHQWD�DQFKRULQJ�YLOOXVODUÕQD�
YH� WURIREODVW� LQ¿OWUDV\RQXQD� L]LQ� YHUHQ�� XWHUXV� VNDUÕ� DODQÕQGD�
QRUPDO�GHVLGXDOL]DV\RQXQ�EDúDUÕVÕ]OÕ÷ÕQD�\RO�DoPDVÕGÕU��6NDU�
E|OJHVLQLQ� HQGRPHWUL\DO� UHHSLWHO\DOL]DV\RQXQXQ� \RNOX÷XQGD��
WURIREODVW� YH� YLOO|]� GRNX� PL\RPHWUL\XPX� GHULQOHPHVLQH� LVWLOD�
HGHELOLU�YH�oHYUHGHNL�SHOYLN�RUJDQODUD�XODúDELOLU�������6H]DU\HQ�
VNDU�JHEHOL÷L�RODQ����KDVWD\Õ�NDSVD\DQ���PHUNH]OL�UHWURVSHNWLI�
ELU�oDOÕúPDGD��LON�WULPHVWHU�XOWUDVRQ�PXD\HQHVLQGH�PL\RPHWULDO�
NDOÕQOÕ÷ÕQ���PP¶GHQ�D]�ROPDVÕ��GR÷XPGD�SODVHQWDQÕQ�PRUELG�ELU�

úHNLOGH�\DSÕúPDVÕ� LOH� LOLúNLOL�EXOXQPXúWXU� ������5HWURVSHNWLI�YH�
SURVSHNWLI�oDOÕúPDODUÕ�LoHUHQ�ELU�PHWD�DQDOL]GH��WHN�NDW�NLOLWOL�ND-

SDWPDQÕQ��oLIW�NDW�NDSDWPD�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��VRQUDNL�JHEH-

OLNWH�XWHULQ�U�SW�U�ULVNLQGH���NDW�DUWÕú�LOH�LOLúNLOL�ROGX÷X�ELOGLULOPLúWLU�
������<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD��GRNXODUÕQ�\DNÕQODúPDVÕQÕ�
YH� L\LOHúPHVLQL�HQ� L\L� VHYL\H\H�JHWLUPHN� LoLQ��GHVLGXD\Õ�DOPD-

GDQ� YH� NLOLWOHPHGHQ� \DSÕODQ� V�W�U� WHNQL÷L� WHUFLK� HGLOPHNWHGLU�
������������%XQXQOD�ELUOLNWH�� WHUP�JHEHOHUGH�\DSÕODQ�VH]DU\HQ�
VRQUDVÕ�XWHUXV�NDSDQPD�\|QWHPOHUL�DUDVÕQGD�WHN�YH\D�oLIW�NDW�
V�W�UDV\RQ��ELULQFL�NDWÕQ�NLOLWOHQPHVL�YH\D�NLOLWOHQPHPHVL�YH�GH-

VLGXDQÕQ� GDKLO� HGLOLS� HGLOPHPHVL� JHUHNOLOL÷L� NRQXVXQGD� KHQ�]�
KHUKDQJL�ELU�J|U�ú�ELUOL÷L�EXOXQPDPDNWDGÕU���������

7UDQVYDMLQDO�XOWUDVRQ�XWHUXV�VNDUÕQÕ�GH÷HUOHQGLUPHGH�NXOODQÕODQ�
ELU�\|QWHPGLU�������8WHULQ�VNDU�GHIHNWL��VRQUDNL�JHEHOLNOHUGH�MLQH-

NRORMLN�VHPSWRPODU�YH�XWHULQ�U�SW�UOH�LOLúNLOLGLU������'HIHNWLQ�FLG-

GL\HWL��XWHULQ�VNDUÕQ�EXOXQGX÷X�E|OJHGHNL�NDODQ�PL\RPHWUL\XP�
NDOÕQOÕ÷ÕQÕQ� |Oo�OPHVL� LOH� EHOLUOHQLU� �������� g]HOOLNOH� VH]DU\HQ�
VRQUDVÕ�YDMLQDO�GR÷XP�SODQODQDQ�JHEHOHUGH� WUDQVYDMLQDO�XOWUD-

VRQRJUD¿�LOH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕ÷ÕQ�|Oo�P�Q�Q�XWHULQ�
U�SW�U��|QJ|UPHGH�HWNLOL�RODELOHFH÷L�ELOGLULOPHNWHGLU�������

%L]�EX�oDOÕúPDGD��VH]DU\HQ�VÕUDVÕQGD�XWHULQ�LQVL]\RQX�NDSDWÕU-
NHQ�WHUFLK�HGLOHQ�V�W�UDV\RQ�WHNQLNOHUL�VRQXFXQGD��SRVWRSHUDWLI�
G|QHPGH� WUDQVYDMLQDO� XOWUDVRQRJUD¿� LOH� UH]LG�HO� PL\RPHWUL\DO�
NDOÕQOÕ÷Õ�GH÷HUOHQGLULOHUHN�VRQUDNL�JHEHOLNOHUGH�XWHULQ�GHKLVHQV�
YH�U�SW�U�ULVNLQLQ�|QFHGHQ�WDKPLQ�HGLOHELOPHVLQL�DPDoODGÕN�

%X�oDOÕúPD��%XUVD�<�NVHN�øKWLVDV�(÷LWLP�YH�$UDúWÕUPD�+DVWD-

QHVL�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�.OLQL÷L¶QGH�\DSÕOGÕ��dDOÕúPD�
SULPHU� �LON� GHID�� VH]DU\HQ� RSHUDV\RQX� RODQ� ROJXODU� �]HULQGH�
SURVSHNWLI� UDQGRPL]H�NRQWUROO��RODUDN�JHUoHNOHúWLULOGL��dDOÕúPD�
|QFHVL�<HUHO�(WLN�.XUXO¶GDQ����0DUW������WDULK�YH������������
NDUDU�QXPDUDVÕ� LOH�RQD\�YH�NDWÕOÕPFÕODUGDQ�oDOÕúPD\D�NDWÕOÕP-

ODUÕQD� L]LQ� YHUGLNOHULQH� GDLU� RQDP� DOÕQGÕ�� dDOÕúPDPÕ]D� ������
\Dú�DUDVÕQGD��JHVWDV\RQHO�\DúÕ����KDIWD�YH��]HUL�RODQ��SULPHU�
VH]DU\HQ� RODFDN� KDVWDODU� GDKLO� HGLOGL�� 3UHWHUP� H\OHP�� HUNHQ�
PHPEUDQ�U�SW�U���DEODV\R�SODVHQWD��SODVHQWD�SUHYLD��JHoLULOPLú�
XWHULQ�FHUUDKL�|\N�V������\Dú�DOWÕ� YH�NURQLN�VLVWHPLN�KDVWDOÕ÷Õ�
EXOXQDQODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�

6H]DU\HQ� RSHUDV\RQX� D\QÕ� KHNLP� WDUDIÕQGDQ� JHUoHNOHúWLULOGL��
2OJXODUÕQ� FLOW� NHVLVL� SIDQQHQVWLHO� LQVL]\RQOD�� XWHUXV� LQVL]\RQX�
LVH� DOW� VHJPHQW� WUDQVYHUV� LQVL]\RQ� LOH� \DSÕOGÕ�� 8WHULQ� LQVL]\R-

QXQ� RQDUÕPÕQGD� WHN� NDW� NLOLWOHPHOL� YH� NHVLQWLVL]� \D� GD� oLIW� NDW�
NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UDV\RQ�ROPDN��]HUH�LNL�IDUNOÕ�\|Q-
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WHP�X\JXODQGÕ��+HU� LNL� \|QWHPGH�GH�|QFHOLNOH� LQVL]\RQXQ�KHU�
LNL�N|úHVLQH���QR¶OX�SRO\JODFWLQ�����LOH�WHVSLW�V�W�UOHUL�NRQXOGX�
YH�VRQUDVÕQGD�VHoLOHQ�\|QWHPH�J|UH�XWHUXV���QR¶OX�HPLOHELOLU��
|UJ�O��ELU�V�W�U�PDWHU\DOL�RODQ�SRO\JODFWLQ�����LOH�WHN�NDW�\D�GD�
����QR¶OX�SRO\JODFWLQ�����YH���QR¶OX�SRO\JODFWLQ�����NXOODQÕODUDN�
oLIW�NDW�V�W�UH�HGLOGL�

7HN� NDW� V�W�UDV\RQ� \|QWHPLQGH� NLOLWOHPHOL� YH� NHVLQWLVL]� WHNQLN�
X\JXODQDUDN�XWHUXVXQ�W�P�NDWPDQODUÕ�V�W�UH�HGLOGL��ùHNLO����

úHNLO����7HN�NDW�WHNQL÷L�LOH�XWHULQ�LQVL]\RQXQ�WDP�NDW�NLOLWOHPHOL�
YH�NHVLQWLVL]�V�W�UDV\RQX

�dLIW�NDW�\|QWHPLQGH�LVH�|QFH�����QR¶OX�SRO\JODFWLQ�����LOH�PL\R-

PHWUL\XPXQ����¶��YH�GHVLGXD�NÕVPÕ��ùHNLO�����

úHNLO����dLIW�NDW�WHNQL÷L�LOH�ELULQFL�NDWÕQ�NLOLWOHPHGHQ�YH�NHVLQWLVL]�
V�W�UDV\RQX

VRQUD�GD���QR¶OX�SRO\JODFWLQ�����LOH�P\RPHWULXPXQ�NDODQ����¶O�N�
NÕVPÕ�YH�VHUR]DVÕ�|O��ERúOXN�NDOPD\DFDN�úHNLOGH�NLOLWOHPHGHQ�
YH�NHVLQWLVL]�V�W�UH�HGLOGL��ùHNLO�����

úHNLO����dLIW�NDW�WHNQL÷L�LOH�LNLQFL�NDWÕQ�NLOLWOHPHGHQ�YH�NHVLQWLVL]�
V�W�UDV\RQX

3RVWRSHUDWLI����KDIWDGD�SROLNOLQL÷H�NRQWUROH�oD÷ÕUÕODQ�KDVWDODUD��
D\QÕ� KHNLP� WDUDIÕQGDQ� 0LQGUD\� 0�� PRGHO� XOWUDVRQ� FLKD]ÕQÕQ�
�&9�V� QR¶OX� HQGRNDYLWHU� WUDQVGXVHUL� NXOODQÕODUDN� ���� 0+]¶OLN�
IUHNDQV�LOH�WUDQVYDMLQDO�XOWUDVRQRJUD¿��79�86*��\DSÕODUDN��XWH-

UXVXQ�SR]LV\RQX�LOH�PHYFXW�VNDU�GRNXVXQXQ�GHULQOL÷L��JHQLúOL÷L�
YH�UH]LG�HO�PL\RPHWUL\XP�GRNXVXQXQ�NDOÕQOÕ÷Õ�ùHNLO��¶GHNL�JLEL�
|Oo�OHUHN�PLOLPHWUH�ELULPL�LOH�ND\GHGLOGL��

úHNLO����7UDQVYDMLQDO�XOWUDVRQRJUD¿�LOH�XWHULQ�LQVL]\RQGDNL�VNDU�
GHIHNWLQLQ�J|U�QW�V�

øVWDWLVWLNVHO�$QDOL]

øVWDWLVWLNVHO�DQDOL]�LoLQ�6366������IRU�:LQGRZV�SURJUDPÕ�NXOOD-

QÕOGÕ��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU��VD\ÕVDO�GH÷LúNHQOHU�LoLQ�RUWDODPD��
VWDQGDUW�VDSPD��PLQXPXP��PDNVLPXP�RODUDN�YHULOGL��%D÷ÕPVÕ]�
LNL�JUXSWD�VD\ÕVDO�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDODUÕ�QRUPDO�GD÷ÕOÕP�
NRúXOX�VD÷ODQGÕ÷ÕQGD�6WXGHQW�W�WHVWL�LOH��QRUPDO�GD÷ÕOÕP�NRúXOX�
VD÷ODQPDGÕ÷ÕQGD�0DQQ�:KLWQH\�8� WHVWL� LOH�\DSÕOGÕ��*UXSODUGD�
RUDQODUÕQ�NDUúÕODúWÕUÕOPDVÕ�.L�.DUH�$QDOL]L�LOH�\DSÕOGÕ��øVWDWLVWLNVHO�
DOID�DQODPOÕOÕN�VHYL\HVL�S������RODUDN�NDEXO�HGLOGL�

0DUW������ LOH�0D\ÕV������ WDULKOHUL�DUDVÕQGD�KDVWDQHPL]GH� LON�
NH]� VH]DU\HQ� RSHUDV\RQX� �SULPHU� VH]DU\HQ�� JHUoHNOHúWLULOHQ�
����ROJXGDQ����¶VL�oDOÕúPD\D�GDKLO�HGLOGL��dDOÕúPDGDNL�KDVWDODU�
LNL�JUXED�D\UÕOGÕ�����JUXSWDNL����KDVWDGD�XWHUXV�WHN�NDW�NLOLWOHPH-

OL� YH� NHVLQWLVL]� V�W�UDV\RQ� WHNQL÷L� NXOODQÕODUDN�� ��� JUXSWDNL� ���
KDVWDGD�LVH�oLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UDV\RQ�WHNQL÷L�
NXOODQÕODUDN�XWHUXV�NDSDWÕOGÕ�

+DVWDODUÕQ�GHPRJUD¿N�|]HOOLNOHUL�\|Q�QGHQ�KHU�LNL�JUXS�ELUELUL�LOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�VDSWDQPDGÕ�
�S!�������7DEOR�,���
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7DEOR�,��+DVWDODUÕQ�GHPRJUD¿N�YH�NOLQLN�|]HOOLNOHULQLQ�NDUúÕODúWÕUÕOPDVÕ


'H÷HUOHU�RUWDODPD�VWDQGDUW�VDSPD��PLQLPXP±PDNVLPXP��RODUDN�YHULOPLúWLU��

†'H÷HUOHU�Q�����RODUDN�YHULOPLúWLU�

�%38��%Dú�SHOYLV�X\XPVX]OX÷X��9.ø��9�FXW�NLWOH�LQGHNVL

*UXSODU�DUDVÕQGD�RSHUDV\RQ�|QFHVL�YH�VRQUDVÕ�KHPRJORELQ�GH÷LúLPOHULQGH�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUN�VDSWDQPDGÕ��S!�������
8WHUXV�V�W�UDV\RQ�V�UHVL�EDNÕPÕQGDQ�JUXSODU�NDUúÕODúWÕUÕOGÕ÷ÕQGD�oLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UDV\RQ� WHNQL÷L�NXOODQÕODQ�
JUXSWD��*UXS����V�W�UDV\RQ�V�UHVL��WHN�NDW�NLOLWOHPHOL�YH�NHVLQWLVL]�V�W�UDV\RQ�WHNQL÷L�NXOODQÕODQ�JUXED��*UXS����J|UH�DQODPOÕ�RODUDN�
X]XQ�EXOXQGX��S���������*UXSODUÕQ�HN�V�W�U�JHUHNVLQLPL�RUDQODUÕQGD�DQODPOÕ�IDUN�EXOXQPDGÕ��S ��������3RVWRSHUDWLI����KDIWDGD�ED-

NÕODQ�79�86*¶GH�XWHUXV�SR]LV\RQODUÕ�YH�XWHULQ�VNDU�GRNXVXQXQ�GHULQOL÷L�NDUúÕODúWÕUÕOGÕ÷ÕQGD�DQODPOÕ�ELU�IDUN�VDSWDQPDGÕ��S!�������
���JUXSWDNL�KDVWDODUGD�XWHULQ�VNDU�GRNXVX�JHQLúOL÷L�����JUXSWDNL�KDVWDODUGDQ�DQODPOÕ�RODUDN�GDKD�ID]OD�|Oo�OG���S ��������UH]LG�HO�
PL\RPHWUL\XP�NDOÕQOÕ÷ÕQÕQ�LVH����JUXS�KDVWDODUGD�DQODPOÕ�RODUDN�GDKD�ID]OD�ROGX÷X�VDSWDQGÕ��S ��������7DEOR�,,��

����8WHULQ�LQVL]\RQ�V�W�UDV\RQX
*UXS��

�Q ���

*UXS��

�Q ���
S�GH÷HUL

<Dú
 26,1±6,1 (18-41) 25,7±4,6 (18-36) 0,899

9.ø
 30,3±4,5 (23-45) 29,1±4,2 (22-44) 0,168

9.ø† <30 26 (51,0) 30 (58,8) 0,426

≥30 25 (49,0) 21 (41,2)

*HVWDV\RQHO�\Dú
 39,5±1,1 (37-42) 39,2±1,2 (37-42) 0,291

*HEHOLN�VD\ÕVÕ* 2,1±1,8 (0-9) 1,7±1,1 (1-5) 0,754

'R÷XP�VD\ÕVÕ* 0,9±1,5 (0-5) 0,5±0,9 (0-3) 0,362

'�ú�N�VD\ÕVÕ* 0,2±0,5 (0-3) 0,2±0,5 (0-2) 0,193

9DMLQDO�GR÷XP�VD\ÕVÕ
 0,9±1,5 (0-5) 0,5±0,9 (0-3) 0,362

%HEHN��JUDP�
 3382,5±517,0 

(2460-4460)

3391,8±638,4 

(2370-5100)

0,936

3DULWH† 1XOOLSDU 32 (62,7) 34 (66,7) 0,679

0XOWLSDU 19 (37,3) 17 (33,3)

$FLO�(OHNWLI† $FLO 39 (76,5) 38 (74,5) 0,818

(OHNWLI 12 (23,5) 13 (25,5)

(QGLNDV\RQ† $NXW�IHWDO�GLVWUHV 11 (21,6) 9 (17,6) 0,400

0DNDW�7UDQVYHUV�JHOLú 8 (15,7) 11 (21,6)

BPU 10 (19,6) 12 (23,5)

0DNUR]RPL 7 (13,7) 7 (13,7)

øOHUOHPH\HQ�H\OHP 4 (7,8) 7 (13,7)

dR÷XO�JHEHOLN 2 (3,9) 3 (5,9)

'L÷HU��PDWHUQDO�HQIHNVL\RQODU��IHWDO�DQRPDOLOHU��HO�JHOLú� 9 (17,6) 2 (3,9)
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7DEOR�,,��+DVWDODUÕQ�DPHOL\DW��ODERUDWXYDU�YH�XOWUDVRQ�EXOJXODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ


'H÷HUOHU�RUWDODPD�VWDQGDUW�VDSPD��PLQLPXP±PDNVLPXP��RODUDN�YHULOPLúWLU�

†'H÷HUOHU�Q�����RODUDN�YHULOPLúWLU�

J�GO��JUDP�GHVLOLWUH��GN��GDNLND��PP��PLOLPHWUH

8WHUXV� LQVL]\RQX� WHN�NDW�NLOLWOHPHOL� YH�NHVLQWLVL]�V�W�UH�HGLOHQ�KDVWDODUGDQ� �*UXS�����DQWHÀHNV�XWHULQ�SR]LV\RQOX�RODQODUÕQ�VNDU�
GRNXVX�GHULQOL÷L�YH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕ÷Õ��D\QÕ�JUXSWDNL�UHWURÀHNV�XWHULQ�SR]LV\RQOX�KDVWDODUD�J|UH�DQODPOÕ�RODUDN�ID]OD�
VDSWDQGÕ��VÕUDVÕ\OD�S �������S ��������7HN�NDW�NLOLWOHPHOL�YH�NHVLQWLVL]�V�W�UH�HGLOHQ�KDVWDODUÕQ�VNDU�GRNXVX�JHQLúOL÷LQGH�XWHUXV�
SR]LV\RQX�DoÕVÕQGDQ�DQODPOÕ�IDUN�VDSWDQPDGÕ��S ��������7DEOR�,,,��

7DEOR�,,,��*UXS��¶GHNL�KDVWDODUÕQ�XWHUXV�SR]LV\RQXQD�J|UH�VNDU�GRNXVX�GHULQOL÷L��JHQLúOL÷L�YH�UH]LG�HO�PL\RPHWUL\XP�NDOÕQOÕ÷ÕQÕQ�
NDUúÕODúWÕUÕOPDVÕ


'H÷HUOHU�RUWDODPD�VWDQGDUW�VDSPD��PLQLPXP±PDNVLPXP��RODUDN�YHULOPLúWLU��PP��PLOLPHWUH

�����8WHULQ�LQVL]\RQ�V�W�UDV\RQX
*UXS��

�Q ���

*UXS��

�Q ���
S�GH÷HUL

+HPRJORELQ�GH÷LúLPL��J�GO�


8WHULQ�LQVL]\RQ�V�W�UDV\RQ�V�UHVL��GN�


(N�V�W�U�JHUHNVLQLPL†

8WHUXV�SR]LV\RQX†

�����$QWHÀHNV

�����5HWURÀHNV

6NDU�GRNXVX�GHULQOL÷L��PP�


1,1±0,7

5,6±1,9

22

40

11

5,5±2,4

10,5±5,1

10,2±2,9

(0,1-3,0)

(3-10)

(43,1)

(78,4)

(21,6)

(1,4-12,2)

(4,2-32,5)

(5-18)

1,1±0,7

8,0±2,3

24

35

16

4,7±2,1

8,7±4,3

11,6±3,1

(0,1-2,7)

(4-15)

(47,1)

(68,6)

(31,4)

(0,4-11,1)

(4-22,7)

(6-20)

0,995

<0,001

0,691

0,262

0,062

�����

0,016

6NDU�GRNXVX�JHQLúOL÷L��PP�


5H]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��PP�


����������������8WHUXV�3R]LV\RQX
$QWHÀHNV

�Q ���

5HWURÀHNV

�Q ���
S�GH÷HUL

6NDU�GRNXVX�GHULQOL÷L��PP�
 5,9±2,6 (1,4-12,2) 4,3±1,2 (2,8-6,7) 0,045
6NDU�GRNXVX�JHQLúOL÷L��PP�
 11,1±5,5 (4,2-32,5) 8,5±2,3 (5,3-12,7) 0,097
5H]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��PP�
 10,7±3,0 (5-18,3) 8,3±1,6 (6,3-11) 0,001
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7$57,ù0$

dLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UH�HGLOHQ�KDVWDODUÕQ��*UXS����VNDU�GRNXVX�GHULQOL÷L��JHQLúOL÷L�YH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕ-
÷ÕQGD�XWHUXV�SR]LV\RQX�DoÕVÕQGDQ�DQODPOÕ�IDUN�VDSWDQPDGÕ��S!�������7DEOR�,9��

7DEOR�,9��*UXS��¶GHNL�KDVWDODUÕQ�XWHUXV�SR]LV\RQXQD�J|UH�VNDU�GRNXVX�GHULQOL÷L��JHQLúOL÷L�YH�UH]LG�HO�PL\RPHWUL\XP�NDOÕQOÕ÷ÕQÕQ�
NDUúÕODúWÕUÕOPDVÕ

��������������8WHUXV�3R]LV\RQX
$QWHÀHNV

�Q ���

5HWURÀHNV

�Q ���

S�
GH÷HUL

6NDU�GRNXVX�GHULQOL÷L��PP�
 4,9±2,3 (0,4-11,1) 4,2±1,3 (2,4-6,9) 0,440

6NDU�GRNXVX�JHQLúOL÷L��PP�
 9,2±4,7 (4,2-22,7) 7,6±2,9 (4-13,4) 0,277

5H]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��PP�
 11,6±2,8 (7,2-17,6) 11,6±3,8 (5,6-20,3) 0,991

dDOÕúPDPÕ]� SULPHU� VH]DU\HQ� RSHUDV\RQX� \DSÕODQ� KDVWDODUGD��
XWHULQ� LQVL]\RQXQ� WHN� NDW� YH\D� oLIW� NDW� RODUDN� NDSDWÕOPDVÕQÕQ��
SRVWRSHUDWLI����KDIWDGD�79�86*� LOH�|Oo�OHQ�XWHULQ�VNDU�GHIHNWL�
E�\�NO�÷�QH�HWNLVLQLQ�DUDúWÕUÕOGÕ÷Õ�SURVSHNWLI�UDQGRPL]H�ELU�oD-

OÕúPDGÕU��8WHUXVX� WHN�NDW�NLOLWOHPHOL�YH�NHVLQWLVL]�V�W�UH�HGLOHQ�
KDVWDODUGD�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��oLIW�NDW�NLOLWOHPHVL]�YH�
NHVLQWLVL]� V�W�UH� HGLOHQ� KDVWDODUD� J|UH� GDKD� D]� ROXS�� WHN� NDW�
NLOLWOHPHOL� YH� NHVLQWLVL]� V�W�UH� HGLOHQ� KDVWDODUGD� VNDU� GRNXVX�
JHQLúOL÷L��oLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UH�HGLOHQ�KDVWD-

ODUD� J|UH� GDKD� ID]OD� RODUDN� EXOXQGX��$\UÕFD� UHWURÀHNV� XWHUXV�
SR]LV\RQX� RODQ� KDVWDODUGD�� DQWHÀHNV� SR]LV\RQGDNL� KDVWDODUD�
J|UH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN�GDKD�D]�VDSWDQGÕ�

7XUDQ�YH�DUN�¶QÕQ����KDVWD��]HULQGH�\DSWÕ÷Õ�oDOÕúPDGD��XWHULQ�
LQVL]\RQXQ�NLOLWOHPHOL� YH�NLOLWOHPHVL]�RODUDN�NDSDWÕOPDVÕQÕQ�ND-

QDPD�NRQWURO��YH�\DUD�L\LOHúPHVL��]HULQH�HWNLVL�NDUúÕODúWÕUÕOPÕú�
YH� SRVWRSHUDWLI� ��� D\GD�79�86*� LOH� \DSÕODQ� GH÷HUOHQGLUPHGH�
XWHUXV� LQVL]\RQXQXQ�NLOLWOHPHOL�V�W�UH�HGLOGL÷L�JUXSWD��VNDU�ND-

OÕQOÕ÷Õ��EL]LP�oDOÕúPDPÕ]GDNL�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��DQ-

ODPOÕ�RODUDN�GDKD� LQFH�EXOXQPXúWXU�������%L]LP�oDOÕúPDPÕ]GD�
GD�WHN�NDW�NLOLWOHPHOL�V�W�UH�HGLOHQ�JUXSWD�UH]LG�HO�PL\RPHWULDO�
NDOÕQOÕN�GDKD�LQFH�RODUDN�EXOXQGX��d�QN��PXKWHPHOHQ�oLIW�NDW�
NLOLWOHPHVL]� YH� NHVLQWLVL]� V�W�UDV\RQ� WHNQL÷L�� WHN� NDW� NLOLWOHPHOL�
YH�NHVLQWLVL]�V�W�UDV\RQD�J|UH� LQVL]\RQ�E|OJHVLQGH�GRNX�SHU-
I�]\RQXQX�ER]PDGDQ�\DUD�L\LOHúPHVLQL�ROXPOX�\|QGH�HWNLOL\RU-
GX��ùHYNHW� YH� DUN�� LVH� XWHULQ� LQVL]\RQXQ� WHN� NDW� YH\D� oLIW� NDW�
NDSDWÕOPDVÕ�VRQUDVÕQGD�ROXúDQ�VNDU�GHIHNWLQL����KDVWD��]HULQ-

GH�VDOLQ�LQI�]\RQ�VRQRJUD¿��6,6��LOH�NDUúÕODúWÕUÕOPÕúWÕU�������%X�
KDVWDODUGD�XWHUXV�LQVL]\RQX��oLIW�NDW�NDSDWPD�WHNQL÷LQGH�LON�NDW�
NLOLWOHPHOL�� LNLQFL�NDW�NLOLWOHPHVL]�RODUDN�NDSDWÕOPÕúWÕU��+DVWDODUD�
6,6� LOH� VH]DU\HQ� VRQUDVÕ� ��� D\GD� EDNÕOPÕú� YH� UH]LG�HO�PL\R-

PHWUL\XP�NDOÕQOÕ÷Õ��XWHUXV�LQVL]\RQX�oLIW�NDW�RODUDN�V�W�UH�HGLOHQ�
JUXSWD�DQODPOÕ�RODUDN�GDKD� ID]OD�EXOXQPXúWXU��dLIW� NDW� V�W�UH�
HGLOHQ�JUXSWD� L\LOHúPH�RUDQÕ�� WHN�NDW�V�W�UH�HGLOHQ�JUXED�J|UH�
oDOÕúPDPÕ]GD�GD�ROGX÷X�JLEL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RUDQGD�
GDKD�ID]OD�VDSWDQPÕúWÕU��2¿OL�<HERYL�YH�DUN�¶QÕQ�VH]DU\HQ�VNDU�
SUHYHODQVÕQÕ� YH� ULVN� IDNW|UOHULQL� EHOLUOHQPHN� DPDFÕ\OD� \DSWÕ÷Õ�
UHWURVSHNWLI� ELU� oDOÕúPDGD�� ROJXODUÕQ����¶XQGD� VH]DU\HQ� VND-

UÕ� WHVSLW�HWPLúOHUGLU� ������8OWUDVRQRJUD¿� WDUDPDVÕQGD�ROJXODUÕQ�
���¶XQGD�PL\RPHWUL\XPGD����¶GHQ�ID]OD�ND\ÕS�RODQ�D÷ÕU�VNDU�
GHIHNWL�L]OHQPLúOHUGLU��$\UÕFD�UHWURÀHNV�XWHUXVX�RODQ�NDGÕQODUGD�
VNDU�GHIHNWL�ROPD�LKWLPDOL��DQWHÀHNV�XWHUXVODUD�J|UH�LNL�NDW�GDKD�
\�NVHN�EXOXQPXúWXU��%XQXQ�QHGHQL�RODUDN�UHWURÀHNV�XWHUXVODUGD�
PHNDQLN�WUDNVL\RQXQ�SHUI�]\RQ�YH�RNVLMHQL]DV\RQX�ER]PDVÕ�YH�
EXQXQ�GD�L\LOHúPH\L�\DYDúODWWÕ÷Õ�G�ú�Q�OP�úW�U��dDOÕúPDPÕ]GD�
GD�EHQ]HU�úHNLOGH�UHWURÀHNV�XWHUXVODUGD�UH]LG�HO�PL\RPHWUL\DO�
NDOÕQOÕN�GDKD�D]�EXOXQGX��$UMDQWLQ��ùLOL��*DQD��+LQGLVWDQ��.HQ-

\D��3DNLVWDQ�YH�6XGDQ¶GDQ����IDUNOÕ�\HUOHúLP�\HULQL�NDSVD\DQ�
&2521,6�*UXEX¶QXQ�\DSWÕ÷Õ�ELU�oDOÕúPD�VRQXFXQGD��XWHUXV�LQ-

VL]\RQXQXQ�WHN�NDW�V�W�UH�HGLOHQ�KDVWDODUGD�NDQ�ND\EÕQÕQ�GDKD�
D]�YH�RSHUDV\RQ�V�UHVLQLQ�LVH�GDKD�NÕVD�ROGX÷X�WHVSLW�HGLOPLú-

WLU�������<DSPÕú�ROGX÷XPX]�oDOÕúPDPÕ]GD�NDQ�ND\EÕQÕQ�KHU�LNL�
JUXSWD� GD� EHQ]HU� ROGX÷X�� DQFDN� RSHUDV\RQ� V�UHVLQLQ� oLIW� NDW�
V�W�UDV\RQ�X\JXODQDQ�JUXSWD�DQODPOÕ�RODUDN�GDKD�X]XQ�ROGX-

÷X�J|U�OG���(O�*KDULE�YH�$ZDUD¶QÕQ�����KDVWD��]HULQGH�\DSWÕ÷Õ�
oDOÕúPDGD��XWHUXV�LQVL]\RQXQXQ�WHN�NDW�NLOLWOHPHOL�YH�NHVLQWLVL]�
V�W�UH�HGLOHQ�KDVWDODU�LOH�oLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UH�
HGLOHQ�KDVWDODU�SRVWRSHUDWLI�G|QHPGH�DEGRPLQDO�XOWUDVRQ�YH\D�
79�86*� LOH�XWHUXV� VNDU�|]HOOLNOHUL� \|Q�QGHQ�NDUúÕODúWÕUÕOPÕúWÕU�
������8WHUXV� LQVL]\RQX�oLIW� NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UH�
HGLOHQ�ROJXODUGD�SRVWRSHUDWLI�����VDDW�YH����KDIWDGD�EDNÕODQ�XOW-
UDVRQGD�DOW�XWHULQ�VHJPHQW�NDOÕQOÕNODUÕ�DQODPOÕ�RODUDN�GDKD�ID]OD�
EXOXQPXúWXU��%L]LP�EXOJXODUÕPÕ]�GD�EX�\|QGH\GL��DPD�DEGRPL-
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QDO�86*�LOH�GDKD�\DQOÕú�|Oo�POHU�\DSÕODELOHFH÷LQL�YH�SRVWRSH-

UDWLI�HUNHQ�G|QHPOHUGH�EDNÕODQ�XWHUXVWD�GRNX�L\LOHúPHVLQLQ�WDP�
ROPD\DFD÷ÕQÕ�G�ú�QPHNWH\L]�

6H]DU\HQ�JHoLUHQ�KDVWDODUÕQ�E�\�N�oR÷XQOX÷XQGD�VNDU�GHIHNWL��
SRVWRSHUDWLI�\DSÕODQ�79�86*�YH\D�6,6�LOH�VDSWDQDELOPHNWHGLU��
3RVWRSHUDWLI� VNDU�GHIHNWL� E�\�NO�÷�Q�Q�XWHULQ� U�SW�U� LOH� LOLúNLOL�
ROGX÷X�G�ú�Q�OPHNWHGLU��/LWHUDW�UGH�VNDU�GHIHNWL�E�\�NO�÷�Q��
D]DOWPDN�DPDFÕ\OD� oHúLWOL� XWHUXV� NDSDWPD� WHNQLNOHUL� ELOGLULOPLú�
YH�XWHUXVX�oLIW�NDW�NDSDWPDQÕQ�GDKD�ROXPOX�ELU�L\LOHúPH�VD÷OD-

GÕ÷Õ�\|Q�QGH�YHULOHU�VXQXOPXúWXU��$QFDN�L\LOHúPHQLQ�\HWHUOL�ROXS�
ROPDGÕ÷ÕQD�GDLU�QHW�VÕQÕUODU�oL]LOPHPLúWLU�YH�X]XQ�G|QHP�NRPS-

OLNDV\RQODUOD�LOJLOL�\DSÕODQ�oDOÕúPDODU�JHQHOOLNOH�UHWURVSHNWLIWLU�

6RQXo�RODUDN�� XWHUXV� LQVL]\RQXQXQ� oLIW� NDW� NLOLWOHPHVL]� YH� NH-

VLQWLVL]�V�W�UDV\RQ�WHNQL÷L�LOH�NDSDWÕOPDVÕ�UH]LG�HO�PL\RPHWUL\DO�
NDOÕQOÕN�YH�VNDU�JHQLúOL÷L�DoÕVÕQGDQ�GDKD�DYDQWDMOÕ�J|U�OPHNWHGLU�
YH�EX�KDVWDODUÕQ�ELU�VRQUDNL�JHEHOLNOHULQGH�XWHULQ�GHKLVHQV�YH�
U�SW�U�ULVNLQLQ�GDKD�G�ú�N�RODFD÷ÕQÕ�WDKPLQ�HWPHNWH\L]��$QFDN�
EX�ROXPOX�HWNLQLQ��VRQUDNL�JHEHOLN�YH�MLQHNRORMLN�VRQXoODUD�HWNL-
VLQLQLQ�EHOLUOHQHELOPHVL�LoLQ�GDKD�X]XQ�G|QHP�WDNLSOL��SURVSHNWLI�
UDQGRPL]H�oDOÕúPDODUD�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

��� %ODQFKHWWH� +�� 7KH� ULVLQJ� FHVDUHDQ� GHOLYHU\� UDWH� LQ�
$PHULFD��ZKDW�DUH� WKH�FRQVHTXHQFHV"�2EVWHW�*\QHFRO�������
������������

��� 0DUWLQ�-$��.XQJ�+&��0DWKHZV�7-��HW�DO��$QQXDO�VXP-

PDU\�RI�YLWDO�VWDWLVWLFV��������3HGLDWULFV��������������������

��� 0DUWLQ� -$��+DPLOWRQ�%(��2VWHUPDQ�0-.��&XUWLQ�6&��
0DWKHZV� 7-�� %LUWKV�� ¿QDO� GDWD� IRU� ������ 1DWO� 9LWDO� 6WDW� 5HS�
���������������

��� +DFHWWHSH�hQLYHUVLWHVL�1�IXV�(W�WOHUL�(QVWLW�V���7�U-
NL\H�1�IXV�YH�6D÷OÕN�$UDúWÕUPDVÕ��������+DFHWWHSH�hQLYHUVLWHVL�
1�IXV�(W�WOHUL�(QVWLW�V���6D÷OÕN�%DNDQOÕ÷Õ�$QD�dRFXN�6D÷OÕ÷Õ�YH�
$LOH�3ODQODPDVÕ�*HQHO�0�G�UO�÷���'HYOHW�3ODQODPD�7HúNLODWÕ�YH�
$YUXSD�%LUOL÷L��$QNDUD��+DFHWWHSH�hQLYHUVLWHVL�+DVWDQHOHUL�%D-

VÕPHYL�������������

��� +DFHWWHSH�hQLYHUVLWHVL�1�IXV�(W�WOHUL�(QVWLW�V���7�U-
NL\H�1�IXV�YH�6D÷OÕN�$UDúWÕUPDVÕ��������+DFHWWHSH�hQLYHUVLWHVL�
1�IXV�(W�WOHUL�(QVWLW�V���6D÷OÕN�%DNDQOÕ÷Õ�$QD�dRFXN�6D÷OÕ÷Õ�YH�
$LOH�3ODQODPDVÕ�*HQHO�0�G�UO�÷���%DúEDNDQOÕN�'HYOHW�3ODQOD-

PD�7HúNLODWÕ�0�VWHúDUOÕ÷Õ�YH�7h%ø7$.��$QNDUD��+DFHWWHSH�hQL-
YHUVLWHVL�+DVWDQHOHUL�%DVÕPHYL������������

��� 7RZHU�$0��)ULVKPDQ�*1��&HVDUHDQ�VFDU�GHIHFWV��DQ�
XQGHUUHFRJQL]HG�FDXVH�RI�DEQRUPDO�XWHULQH�EOHHGLQJ�DQG�RWKHU�
J\QHFRORJLF�FRPSOLFDWLRQV��-�0LQLP�,QYDVLYH�*\QHFRO�����������
�������

��� dHWLQND\D�ù(��6|\OHPH]�)��6H]DU\HQ�NRPSOLNDV\RQ-

ODUÕ��7XUNL\H�.OLQLNOHUL�-�*\QHFRO�2EVW�6SHFLDO�7RSLFV�������������
�������

��� 'R÷DQ�<��<�NVHO�$��6H]DU\HQ�RSHUDV\RQXQXQ�HUNHQ�
YH� JHo� NRPSOLNDV\RQODUÕ�� 7�UNL\H� .OLQLNOHUL� -� *\QHFRO� 2EV-

WHW�6SHFLDO�7RSLFV�������������������

��� 6HRZ�.0��+XDQJ�/:��/LQ�<+��HW� DO��&HVDUHDQ� VFDU�
SUHJQDQF\��LVVXHV�LQ�PDQDJHPHQW��8OWUDVRXQG�2EVWHW�*\QHFRO�
���������������������

���� &KHQ�/+��7DQ�.+��<HR�*6��$�WHQ�\HDU�UHYLHZ�RI�XWHUL-
QH�UXSWXUH�LQ�PRGHUQ�REVWHWULF�SUDFWLFH��$QQ�$FDG�0HG�6LQJD-

SRUH��������������������

���� 6ZHHWHQ�.0��*UDYHV�:.��$WKDQDVVLRQ�$��6SRQWDQHR-

XV�UXSWXUH�RI�WKH�XQVFDUUHG�XWHUXV��$P�-�2EVWHW�*\QHFRO�������
���������������

���� /DQJWRQ�-��)LVKZLFN�.��1ZRVX�(&��6SRQWDQHRXV�UXS-

WXUH�RI�DQ�XQVFDUUHG�JUDYLG�XWHUXV�DW����ZHHNV�JHVWDWLRQ��+XP�
5HSURG���������������������

���� +RFNVWHLQ� 6�� 6SRQWDQHRXV� XWHULQH� UXSWXUH� LQ� HDUO\�
WKLUG� WULPHVWHU�DIWHU� ODSDURVFRSLFDOO\�DVVLVWHG�P\RPHFWRP\��D�
FDVH�UHSRUW��-�5HSURG�0HG���������������������

���� � 5REHUJH� 6�� %RXWLQ�$�� &KDLOOHW� 1�� HW� DO�� 6\VWHPDWLF�
UHYLHZ�RI�FHVDUHDQ�VFDU�DVVHVVPHQW� LQ� WKH�QRQSUHJQDQW�VWD-

WH��LPDJLQJ�WHFKQLTXHV�DQG�XWHULQH�VFDU�GHIHFW��$P�-�3HULQDWRO�
�����������������

���� 5REHUJH�6��'HPHUV�6��%HUJKHOOD�9��&KDLOOHW�1��0RRUH�
/��%XMROG�(��,PSDFW�RI�VLQJOH��YV�GRXEOH�OD\HU�FORVXUH�RQ�DGYHU-
VH�RXWFRPHV�DQG�XWHULQH�VFDU�GHIHFW��D�V\VWHPDWLF�UHYLHZ�DQG�
PHWDDQDO\VLV��$P�-�2EVWHW�*\QHFRO�������������������

���� 5REHUJH�6��&KDLOOHW�1��%RXWLQ�$��HW�DO��6LQJOH��YHUVXV�
GRXEOH�OD\HU�FORVXUH�RI� WKH�K\VWHURWRP\� LQFLVLRQ�GXULQJ�FHVD-

UHDQ�GHOLYHU\�DQG�ULVN�RI�XWHULQH�UXSWXUH��,QW�-�*\QDHFRO�2EVWHW�
����������������

6218d
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���� 6XPLJDPD� 6�� 6XJL\DPD� &�� .RWDQL� 7�� HW� DO�� 8WHULQH�
VXWXUHV�DW�SULRU�FHVDUHDQ�VHFWLRQ�DQG�SODFHQWD�DFFUHWD�LQ�VXE-

VHTXHQW� SUHJQDQF\�� D� FDVH�FRQWURO� VWXG\�� %-2*� ������ �����
�������

���� -DXQLDX[� (�� &ROOLQV� 6�� %XUWRQ�*-�� 3ODFHQWD� DFFUHD-

WD� VSHFWUXP�� SDWKRSK\VLRORJ\� DQG� HYLGHQFH�EDVHG� DQDWRP\�
IRU�SUHQDWDO�XOWUDVRXQG� LPDJLQJ��$P�-�2EVWHW�*\QHFRO��������
��������������

���� $JWHQ�$.��&DOL�*��0RQWHDJXGR�$��2YLHGR�-��5DPRV�-��
7LPRU�7ULWVFK�,��7KH�FOLQLFDO�RXWFRPH�RI�FHVDUHDQ�VFDU�SUHJQDQ-

FLHV�LPSODQWHG�³RQ�WKH�VFDU´�YHUVXV�³LQ�WKH�QLFKH´��$P�-�2EVWHW�
*\QHFRO��������������������H����

���� -HOVHPD�5'��:LWWLQJHQ�-$��9DQGHU�.RON�.-��&RQWLQX-

RXV��QRQORFNLQJ��VLQJOH�OD\HU�UHSDLU�RI�WKH�ORZ�WUDQVYHUVH�XWHUL-
QH�LQFLVLRQ��-�5HSURG�0HG������������������

���� 7XUDQ�*$��*XU�(%��7DWDU�6��*RNGXPDQ�$��*XFOX�6��
8WHULQH�FORVXUH�ZLWK�XQORFNHG�VXWXUH� LQ�FHVDUHDQ�VHFWLRQ��VD-

IHW\�DQG�TXDOLW\��3DN�-�0HG�6FL�����������������

���� %XMROG�(��*R\HW�0��0DUFRX[�6��HW�DO��7KH�UROH�RI�XWHUL-
QH�FORVXUH�LQ�WKH�ULVN�RI�XWHULQH�UXSWXUH��2EVWHW�*\QHFRO�������
�����������

���� &HVDUHDQ�VHFWLRQ�VXUJLFDO� WHFKQLTXHV��D�UDQGRPL]HG�
IDFWRULDO�WULDO��&$(6$5���%-2*��������������������

���� %DUDQRY�$��*XQQDUVVRQ�*��6DOYHVHQ�.$��,VEHUJ�3(��
9LNKDUHYD�2��&HVDUHDQ�K\VWHURWRP\�VFDU�LQ�QRQ�SUHJQDQW�ZR-

PHQ�� UHOLDELOLW\� RI� WUDQVYDJLQDO� VRQRJUDSK\� ZLWK� DQG� ZLWKRXW�
FRQWUDVW� HQKDQFHPHQW�� 8OWUDVRXQG� 2EVWHW� *\QHFRO� ������
���������������

���� .RN�1��:LHUVPD�,&��2SPHHU�%&��HW�DO��6RQRJUDSKLF�
PHDVXUHPHQW� RI� ORZHU� XWHULQH� VHJPHQW� WKLFNQHVV� WR� SUHGLFW�
XWHULQH� UXSWXUH�GXULQJ�D� WULDO�RI� ODERU� LQ�ZRPHQ�ZLWK�SUHYLRXV�
FHVDUHDQ�VHFWLRQ��D�PHWD�DQDO\VLV��8OWUDVRXQG�2EVWHW�*\QHFRO�
�������������������

���� 6HYNHW�2��$WHV�6��0ROOD�7��g]NDO�)��8\VDO�2��'DQVXN�
5��+\GURVRQRJUDSKLF�DVVHVVPHQW�RI� WKH�HIIHFWV�RI���GLIIHUHQW�
VXWXULQJ�WHFKQLTXHV�RQ�KHDOLQJ�RI�XWHULQ�VFDU�DIWHU�FHVDUHDQ�GH-

OLYHU\��,QW�-�*\QDHFRO�2EVWHW�������������������

���� 2¿OL�<HERYL�'��%HQ�1DJL�-��6DZ\HU�(��HW�DO��'H¿FLHQW�
ORZHU�VHJPHQW�FHVDUHDQ�VHFWLRQ�VFDUV��SUHYDOHQFH�DQG�ULVN�ID-

FWRUV��8OWUDVRXQG�2EVWHW�*\QHFRO����������������

���� &DHVDUHDQ� VHFWLRQ� VXUJLFDO� WHFKQLTXHV� �&2521,6���
D� IUDFWLRQDO�� IDFWRULDO�� XQPDVNHG�� UDQGRPLVHG� FRQWUROOHG� WULDO��
/DQFHW�������������������

���� (/�*KDULE� 01�� $ZDUD� $0�� 8OWUDVRXQG� HYDOXDWLRQ�
RI� WKH�XWHULQH�VFDU� WKLFNQHVV�DIWHU� VLQJOH�YHUVXV�GRXEOH� OD\HU�
RI� WUDQVYHUVH� ORZHU� VHJPHQW� FHVDUHDQ� VHFWLRQ�� -� %DVLF� &OLQ�
5HSURG�6FL���������������


