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$PDo��3ODVHQWD�SUHYLD��33��WDQÕOÕ�ROJXODUGD�SODVHQWD�DNUHWD�LQGHNV��3$,��VNRUX�LOH�
LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ��SUHJQDQF\�DVVRFLDWHG�SODVPD�SURWHLQ�D��3$33�$��
IUHH�EHWD�KXPDQ�FKRULRQLF�JRQDGRWURSLQ��VHUEHVW�ȕ�+&*��3ODVHQWD�$NUHWD�6SHNWUX-

PX��3$6��|QJ|U�V�QGHNL�\HULQL�DUDúWÕUPD\Õ�DPDoODGÕN�

*HUHo�YH�<|QWHPOHU��dDOÕúPDPÕ]D����3$6�����DGH]\RQ�DQRPDOLVL� VDSWDQPD\DQ�
SODVHQWD�SUHYLD�ROJXVX�LOH����VD÷OÕNOÕ�JHEH�GDKLO�HGLOGL��dDOÕúPD\D�GDKLO�HGLOHQ�ROJXOD-

UÕQ���o�QF��WULPHVWHUGD�3$,�VNRUX�EHOLUOHQGL��DUGÕQGDQ�LON�WULPHVWHU�VHUXP�EHOLUWHoOHUL�
YH�RSHUDV\RQ�VRQXoODUÕ��VH]DU\HQ��KLVWHUHNWRPL��ND\GHGLOGL�

%XOJXODU�� dDOÕúPDPÕ]GD� GD� 33� YH� NRQWURO� JUXEXQGDNL� ROJXODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
3$33�$�P,8�PO���3$33�$�0R0��0XOWLSOH�RI�WKH�0HGLDQ��YH�VHUEHVW�ȕ�+&*�0R0�GH-

÷HUOHUL�33�JUXEXQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�GDKD�\�NVHNWL��S���������
33�ROJXODUÕ�LOH�3$6�ROJXODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�
JUXEXQGD�YH�SHULSDUWXP�KLVWHUHNWRPL\H�JLGHQ�JUXSWD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH-

UHFHGH�\�NVHN�ROGX÷XQX�EXOGXN��S��������� øON� WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�
|QJ|U�V�QGH�3$,�VNRUODPDVÕ�NDGDU�EDúDUÕOÕ�ROGX÷X�VRQXFXQD�XODúWÕN��(Q�J�oO��SD-

UDPHWUHQLQ�LVH�3$,�VNRUODPDVÕ�ROGX÷XQX�EXOGXN�

6RQXo��3$,�VNRUODPDVÕQÕQ�JHUHN�VRQRJUD¿N�YH�WHNQLN�DoÕGDQ�EHOOL�ELU�WHFU�EH�JHUHN-
WLUPHVL��JHUHN�WUDQVYDMLQDO�\ROOD�X\JXODQDELOLUOL÷L�DoÕVÕQGDQ�KDVWD�NRQIRUXQX�HWNLOHPH-

VL�J|]�|Q�QH�DOÕQGÕ÷ÕQGD�3$6�|QJ|U�V�QGH�EHQ]HU�GH÷HUH�VDKLS�ROPDVÕ�QHGHQL\OH�
LON�WULPHVWHU�VHUXP�EHOLUWHoOHUL�GH�NXOODQÕODELOLU��%X�YHULOHUL�NXOODQDUDN�KDVWDODUÕQ��o�Q-

F�� EDVDPDN�PHUNH]H� VHYN� HGLOLS�PXOWLGLVLSOLQHU� SUHRSHUDWLI� KD]ÕUOÕN� \DSÕOPDVÕQÕQ�
SHULQDWDO�PRUELGLWH�YH�PRUWDOLWH\L�D]DOWDFD÷ÕQÕ�G�ú�QPHNWH\L]�

$QDKWDU�.HOLPHOHU��3ODVHQWD�3UHYLD��3ODVHQWD�$NUHWD�6SHNWUXPX��3ODVHQWD�$NUHWD�
øQGHNV��3$33�$��VHUEHVW�ȕ�+&*�

$%675$&7

$LP��:H�DLPHG� WR� LQYHVWLJDWH� WKH�SODFHQWD�DFFUHWD� LQGH[� �3$,��VFRUH�DQG�¿UVW�WUL-
PHVWHU�VHUXP�PDUNHUV��SUHJQDQF\�DVVRFLDWHG�SODVPD�SURWHLQ�D��3$33�$��IUHH�EHWD�
KXPDQ�FKRULRQLF�JRQDGRWURSLQ�� IUHH�ȕ�+&*�� LQ� WKH�SUHGLFWLRQ�RI�3ODFHQWD�$FFUHWD�
6SHFWUXP��3$6��LQ�FDVHV�GLDJQRVHG�ZLWK�SODFHQWD�SUHYLD��33��

0DWHULDO�DQG�0HWKRGV�����3$6�FDVHV�����SODFHQWD�SUHYLD�FDVHV�ZLWKRXW�DGKHVLRQ�
DQRPDO\��DQG����KHDOWK\�SUHJQDQWV�ZHUH�LQFOXGHG�LQ�RXU�VWXG\��7KH�3$,�VFRUH�ZDV�
GHWHUPLQHG�LQ�WKH�WKLUG�WULPHVWHU�RI�WKH�FDVHV�LQFOXGHG�LQ�WKH�VWXG\��WKHQ�¿UVW�WULPHV-
WHU�VHUXP�PDUNHUV�DQG�VXUJLFDO�RXWFRPHV� �FHVDUHDQ�VHFWLRQ��K\VWHUHFWRP\��ZHUH�
UHFRUGHG�

5HVXOWV��,Q�RXU�VWXG\��ZKHQ�WKH�FDVHV�LQ�WKH�33�DQG�FRQWURO�JURXSV�ZHUH�FRPSDUHG��
3$33�$�P,8�PO���3$33�$�0R0��0XOWLSOH�RI�WKH�PHGLDQ���DQG�IUHH�ȕ�+&*�0R0�YD-

OXHV�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�33�JURXS��S���������:KHQ�33�DQG�
3$6�FDVHV�ZHUH�FRPSDUHG��ZH�IRXQG�WKDW�¿UVW�WULPHVWHU�VHUXP�PDUNHUV�ZHUH�VWD-

WLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�3$6�JURXS�DQG�WKH�JURXS�XQGHUJRLQJ�SHULSDUWXP�
K\VWHUHFWRP\��S���������:H�IRXQG�WKDW�WKH�VWURQJHVW�SDUDPHWHU�ZDV�WKH�3$,�VFRUH�LQ�
SUHGLFWLQJ�3$6��DQG�¿UVW�WULPHVWHU�VHUXP�PDUNHUV�DUH�DV�VXFFHVVIXO�DV�3$,�VFRULQJ�

&RQFOXVLRQ��&RQVLGHULQJ�WKDW�3$,�VFRULQJ�UHTXLUHV�D�FHUWDLQ�H[SHULHQFH�LQ�VRQRJUDS-

KLF�DQG�WHFKQLFDO�WHUPV�DQG�DIIHFWV�SDWLHQW�FRPIRUW� LQ�WKH�WUDQVYDJLQDO�DSSOLFDWLRQ��
¿UVW�WULPHVWHU�VHUXP�PDUNHUV�FDQ�DOVR�EH�XVHG�EHFDXVH�WKH\�KDYH�D�VLPLODU�YDOXH�LQ�
SUHGLFWLQJ�3$6��8VLQJ�WKHVH�GDWD��ZH�WKLQN�UHIHUULQJ�SDWLHQWV�WR�WHUWLDU\�FHQWHUV�DQG�
PXOWLGLVFLSOLQDU\�SUHRSHUDWLYH�SUHSDUDWLRQ�WKDW�UHTXLUHV�DQ�H[SHULHQFHG�VXUJLFDO�WHDP�
ZLOO�KHOS�UHGXFH�SHULQDWDO�PRUELGLW\�DQG�PRUWDOLW\�

.H\ZRUGV�� 3ODFHQWD� 3UHYLD�� 3ODFHQWD�$FFUHWD� 6SHFWUXP�� 3ODFHQWD�$FFUHWD� ,QGH[��
3$33�$��IUHH�ȕ�+&*

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU�0XUDGL\H�<,/',5,0
$GUHV�7&�6D÷OÕN�%DNDQOÕ÷Õ�$QNDUD�ùHKLU�+DVWDQHVL�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�.OLQL÷L��3HULQDWRORML�%|O�P���$QNDUD��7�UNL\H
(�PDLO�P\�����#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH
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3ODVHQWD�SUHYLD� �33���SODVHQWDQÕQ�XWHUXV�DOW�VHJPHQWLQH� LPS-

ODQWDV\RQXQD�YHULOHQ� LVLPGLU��6ÕNOÕ÷Õ�VRQ�RQ�\ÕOGD�GDKD�GD�DU-
WDUDN������GR÷XPGD��������¶�H�XODúPÕúWÕU� �����(Q�|QHPOL� ULVN�
IDNW|U�� JHoLULOPLú� VH]DU\HQ� VD\ÕVÕ� LNHQ� GLODWDV\RQ� N�UHWDM� YH�
SODVHQWDQÕQ� HOOH� KDODVÕ�� SRVWSDUWXP� HQGRPHWULW� |\N�V�� GL÷HU�
ULVN� IDNW|UOHULGLU� �����g]HOOLNOH� VH]DU\HQ� RUDQODUÕQÕQ� DUWWÕ÷Õ� JH-

OLúPLú��ONHOHUGH�PRUELGLWH�YH�PRUWDOLWH� LOH� LOLúNLOLGLU��%X�\�]GHQ�
WDQÕQÕQ�DQWHQDWDO�G|QHPGH�NRQXOPDVÕ��PDWHUQDO�YH� IHWDO� L\LOLN�
LoLQ�ROGXNoD�|QHPOLGLU��3ODVHQWD�DNUHWD�VSHNWUXPX�\D�GD�PRUELG�
DGHUDQ�SODVHQWD��0$3��GR÷XPGD�PDVLI�NDQDPD�KDWWD�PRUWDOL-
WH\H�NDGDU�JLGHQ�NRPSOLNDV\RQODUD�\RO�DoDELOHQ�DQRUPDO�SOD-

VHQWDV\RQ�YH�WURIREODVWODUÕQ�P\RPHWULXPD�DQRUPDO� LQYD]\RQX�
DQODPÕQGD� NXOODQÕOPDNWDGÕU� �����7DQÕ� NOLQLN�� XOWUDVRQRJUD¿N� \D�
GD� KLVWRSDWRORMLN� RODUDN� NRQXODELOPHNWHGLU�� +LVWRSDWRORMLN� ROD-

UDN��oH�D\UÕOÕU��3ODVHQWD�DNUHWDGD�YLOOXVODU�GHVLGXD�ROPDNVÕ]ÕQ�
P\RPHWULXPD�ED÷ODQÕU�� øQNUHWDGD�VHUR]D\D� NDGDU�� SHUNUHWDGD�
LVH�PHVDQH�YH�GL÷HU�SHOYLN�RUJDQODUD�LQYD]\RQ�PHYFXWWXU��7�P�
G�Q\DGD�DQRUPDO�NDQDPD��NDQ�WUDQVI�]\RQX��úRN��SHULSDUWXP�
KLVWHUHNWRPL� KDWWD� |O�P� GDKLO� NDWDVWUR¿N� NRPSOLNDV\RQODUÕQ�
HQ� |QHPOL� VHEHSOHULQGHQGLU� ����� øQYD]\RQXQ� YH� PRUELGLWHQLQ�
GHUHFHVLQL�EHOLUOHPHN� LoLQ�DQWHQDWDO�RODUDN�EDNÕODQ�NDOLWDWLI� YH�
NDQWLWDWLI� SDUDPHWUHOHU� LOH�HOGH�HGLOHQ�VNRUODPD�VLVWHPL�RODUDN�
3ODVHQWD�$NUHWD�øQGH[��3$,��JHOLúWLULOPLúWLU������3$6�ULVNL��DQWH-

QDWDO� G|QHPGH� XOWUDVRQRJUD¿N� YH�05�EHOLUWHoOHUL� NXOODQÕODUDN�
EHOLUOHQPH\H�oDOÕúÕOPDNOD�EHUDEHU�LON�WULPHVWHU�VHUXP�EHOLUWHo-

OHUL�LOH�GH�|QJ|U�OHELOPHNWHGLU�����

%DúWD� WUL]RPL��������YH����ROPDN��]HUH�NURPR]RPDO�DQRPDOL�
WDUDPDVÕQGD�NXOODQÕODQ��VHUXP�EHOLUWHoOHUL�DGÕ�YHULOHQ�3UHJQDQ-

F\�DVVRFLDWHG�SODVPD�SURWHLQ�$��3$33�$��YH�VHUEHVW�ȕ�+&*��
HQVH� VD\GDPOÕ÷Õ� �17�� LOH� NRPELQH� WHVWLQ� ELOHúHQOHULQL� ROXúWX-

UXUODU�� 3$33�$�� JHQL� ��� NURPR]RPGD� NRGODQDQ� \DNODúÕN� ����
NLORGDOWRQ�D÷ÕUOÕ÷ÕQGD�PHWDOORSURWHLQD]�DLOHVLQGHQ�JHEHOLNOH�LOJLOL�
|QHPOL�ELU�SURWHLQGLU�����%LUoRN�GRNXGDQ�\D\JÕQ�RODUDN�HNVSUH-

VH� HGLOHQ�3$33�$�� LON� RODUDN� JHEHOLNWH� NHúIHGLOPLúWLU�� 3ODVHQ-

WDO� VLQVLW\RWURIREODVWODU� YH� GHVLGXDGDQ� VDOÕQÕU�� )HWDO� DQ|SORLGL�
ROJXODUÕQGD� LON� WULPHVWHUGD� VHYL\HVL� D]DOPDNOD� ELUOLNWH� DERUWXV�
LPPLQHQV��HNWRSLN�JHEHOLN��SUHHNODPSVL� \D�GD�JHEHOLN� \DúÕQD�
J|UH�N�o�N�IHWXV��6*$��JLEL�JHEHOLN�NRPSOLNDV\RQODUÕ�GD�G�ú�N�
3$33�$� VHYL\HOHUL� LOH� LOLúNLOHQGLULOHQ� GL÷HU� NRPSOLNDV\RQODUGÕU�
����� (UNHQ� WURIREODVW� LQYD]\RQXQGDNL� GHIHFW� SUHHNODPSVL� LOH�
LOLúNLOHQGLULOLUNHQ� DúÕUÕ� LQYD]\RQ� SODVHQWD� DNUHWD� HW\RORMLVLQGH�
\HU�DOPDNWDGÕU� ���������6HUEHVW�ȕ�+&*�GH�VLQVLW\RURIREODVWODU�
YH� SODVHQWDGDQ� VHQWH]OHQHQ� KHP� ELULQFL� KHP� LNLQFL� WULPHVWHU�

NURPR]RP� DQRPDOL� WDUDPDVÕQGD� NXOODQÕODQ� ELU� JOLNRSURWHLQGLU��
1RUPDO�DUDOÕ÷ÕQ�GÕúÕQGD�NDODQ�VHYL\HOHUL�������0R0�YH�!�0R0��
ROXPVX]�JHEHOLN�VRQXoODUÕ�LOH�LOLúNLOHQGLULOPLúWLU������$\UÕFD�LNLQFL�
WULPHVWHU�DQ|SORLGL�WDUDPD�EHOLUWHFL�RODQ�PDWHUQDO�VHUXPGD�$OID�
)HWR3URWHLQ� �06�$)3�� LOH� � SODVHQWD� DFUHWD� LOLúNLVL� GDKD� |QFH�
SHN�oRN�NH]�DUDúWÕUÕOPÕúWÕU��$GH]\RQ�DQRPDOLVL�RODQ�JHEHOLNOHUGH�
\�NVHN�06�$)3�0R0�GH÷HUOHUL�EXOXQPXúWXU���������

øON� WULPHVWHU�VHUXP�WDUDPD�EHOLUWHoOHUL��3$6�|QJ|U�V�QGH�NXO-
ODQÕODELOGL÷L� JLEL� PRUELGLWHQLQ� EHOLUOHQPHVLQGH� XOWUDVRQRJUD¿�
YH�NOLQLV\HQLQ�YDND�\|QHWLPLQH�\DUGÕPFÕ�RODELOPHNWHGLU��%L]�EX�
oDOÕúPDPÕ]GD�SODVHQWD�SUHYLD�WDQÕOÕ�ROJXODUGD�SODVHQWD�DNUHWD�
LQGHNV��3$,��VNRUX�LOH�LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�|Q-

J|U�V�QGHNL�\HULQL�DUDúWÕUPD\Õ�DPDoODGÕN�

$QNDUD�ùHKLU�+DVWDQHVL�3HULQDWRORML�NOLQL÷LQGH���0DUW���������
0DUW� ����� WDULKOHUL� DUDVÕQGD�33� YH�3$6� WDQÕOÕ� ROJXODUÕ� LoHUHQ�
YDND�NRQWURO�oDOÕúPDPÕ]ÕQ�HWLN�NXUXO�RQD\Õ�DOÕQPÕúWÕU� �(������
�������

7RSODPGD� ���� ROJXQXQ�� ��¶VÕ� 33� YH� 3$6� WDQÕOÕ�� ��¶Õ� VD÷OÕNOÕ�
JHEHGHQ� ROXúPDNWD\GÕ�� øON� WULPHVWHU� YHULOHULQH� XODúÕODPD\DQ�
������NDUGL\DN��KLSHUWDQVLI�KDVWDOÕ÷Õ�RODQ��GLDEHWLN�JHEHOHU��SUH-

HNODPSVL�JLEL�PDWHUQDO�NRPRUELGHWHVL� ����RODQODU�� IHWDO�JHOLúLP�
JHULOL÷L�����RODQ�JHEHOHU��oR÷XO�JHEHOLNOHU������LQWUDXWHULQ�|O�P�����
ROJXODUÕ� KDULo� WXWXOGX�� 3$6� JUXEXQD� KLVWRORMLN� RODUDN� SODVHQWD�
DNUHWD��LQFUHWD�YH�SHUNUHWD�WDQÕVÕ�DOPÕú�ROJXODU��SODVHQWD�SUHYLD�
JUXEXQD�SODVHQWD�SUHYLD� WDQÕVÕ�DODQ� IDNDW� LQYD]\RQ�DQRPDOLVL�
EXOXQPD\DQ� ROJXODU� DOÕQGÕ�� dDOÕúPD\D� GDKLO� ROPD� NULWHUOHULQH�
X\DQ����3$6�� ���SODVHQWD� SUHYLD� ROJXVX� LOH� ��� VD÷OÕNOÕ� JHEH�
ROPDN��]HUH�WRSODPGD�����KDVWD�GDKLO�HGLOGL�

ho�QF�� WULPHVWHUGD� 3$,� VNRUODPDVÕ� \DSWÕ÷ÕPÕ]� KDVWDODUÕQ� LON�
WULPHVWHU�VHUXP�EHOLUWHoOHULQH�EDNWÕN��7UDQVDEGRPLQDO�YH�WUDQV-

YDMLQDO�XOWUDVRQRJUD¿�GH÷HUOHQGLUPHOHULQLQ�WDPDPÕ�D\QÕ�SHULQD-

WRORJ�WDUDIÕQGDQ��0<��\DSÕOGÕ��9ROXVRQ�(���*(�0HGLFDO�6\VWHP��
0LOZDXNHH��:,��86$��&�����NRQYHNV�SUREX�LOH�WUDQVDEGRPLQDO��
&� ���� WUDQVYDMLQDO� SURE� LOH� WUDQVYDMLQDO� J|U�QW�OHPH� \DSÕOGÕ��
8WHUXV�|Q�\�]GH� LPSODQWH�ROPXú�YH� VHUYLNVL� NDSDWDQ�SODVHQ-

WDQÕQ�ORNDOL]DV\RQX�DQWHULRU�\HUOHúLP�RODUDN�NDEXO�HGLOGL��/DN�Q�
�VRQROXVHQ�DODQ��YDUOÕ÷Õ��VD\ÕVÕ�YH�úHNOL�NDQWLWDWLI�RODUDN�GHUHFH-

OHQGLULOHUHN�QRW�HGLOGL��øNL�YH\D�GDKD�ID]OD�VD\ÕGD�VH]DU\HQ�VD\Õ-
VÕQD���SXDQ��DQWHULRU�SODVHQWD�YDUOÕ÷ÕQGD���SXDQ�YHULOGL��%LU�LOH�
�o�DUDVÕQGD�N�o�N�ODN�QOHU�*UDGH����G|UW�LOH�DOWÕ�DUDVÕQGD�GDKD�
E�\�N�ER\XWWD��G�]HQOL�NRQWXUODUÕ�EXOXQPD\DQ�ODN�QOHU�*UDGH���
ROXS���SXDQ��GDKD�ID]OD�VD\ÕGD�GDKD�E�\�N�RODQ�ODN�QOHU�*UDGH�
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��RODUDN�GH÷HUOHQGLULOHUHN�����SXDQ�YHULOGL��5HWURSODVHQWDO�DODQGD�VDJLWWDO�G�]OHPGH�P\RPHWULXP�HQ�LQFH�\HULQGHQ�|Oo�OG����PP�
DOWÕQGD���SXDQ����LOH���PP�DUDVÕ�����SXDQ����PP�GDKD�ID]OD�NDOÕQOÕ÷D������SXDQ�YHULOGL��0HVDQH�YH�XWHUXV�DUDVÕQGDNL�LUUHJ�ODULWH�
YH�N|SU�OHúHQ�GDPDU�YDUOÕ÷ÕQD�����SXDQ�YHULOGL��'|UG��VRQRJUD¿N�PDUNHU�ELUL�REVWHWULN�YHUL\H�GD\DQDQ�NULWHUOHU�WRSOX�RODUDN�ùHNLO���
GH�VXQXOGX������ùHNLO����3$,�VNRUODPDVÕQGD�NXOODQÕODQ�SDUDPHWUHOHU

úHNLO����3$,�VNRUODPDVÕQGD�NXOODQÕODQ�SDUDPHWUHOHU

*HEHOLN�KDIWDODUÕ�VRQ�DGHW�WDULKL�\D�GD�LON�WULPHVWHU�&URZQ�5XPS�/HQJWK��&5/��|Oo�POHUL�LOH�EHOLUOHQGL��+DVWDODUÕQ������LOH������
KDIWDODUÕ�DUDVÕQGD�NRPELQH�WHVW�DPDFÕ�LOH�DOÕQDQ�VHUXP�WDUDPD�EHOLUWHoOHULQGHQ�3$33�$�P,8�PO�YH�0R0��VHUEHVW�ȕ�+&*�QJ�PO�YH�
0R0�FLQVLQGHQ�QRW�HGLOGL��

øVWDWLVWLNVHO�DQDOL]OHU�6366������IRU�:LQGRZV�NXOODQÕODUDN�\DSÕOGÕ��7DQÕPOD\ÕFÕ�YHULOHU�RUWDODPD��VWDQGDUW�VDSPD��RUWDQFD�YH�oH\-

UHNOHU�DUDVÕ�\�]GH�GH÷HUOHUL�LOH�VXQXOGX��9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY��6PLUQRY�LOH�NRQWURO�HGLOGL��ho�ED÷ÕPVÕ]�
JUXS�DUDVÕQGD�YHULOHULQ�NÕ\DVODQPDVÕ�$129$�WHVWL�LOH�\DSÕOGÕ��9DU\DQV�KRPRMHQLWHVLQLQ�EHOLUOHQPHVL�LoLQ�7XNH\�WHVWL�NXOODQÕOGÕ��dDOÕú-

PD�JUXEX�LOH�NRQWURO�JUXEX�DUDVÕQGDNL�HWNLOHQPH\L�J|VWHUPHN�LoLQ�QRUPDO�GD÷ÕODQ�YHULOHU�LoLQ�%D÷ÕPVÕ]�7�WHVWL��QRUPDO�GD÷ÕOPD\DQ�
YHULOHU�LoLQVH�0DQQ�:KLWQH\�8�WHVWL�NXOODQÕOGÕ���øVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L�S������RODUDN�NDEXO�HGLOGL��3$,�YH�LON�WULPHVWHU�VHUXP�
EHOLUWHoOHUL�LoLQ�UHFHLYHU�RSHUDWLQJ�FKDUDFWHULVWLFV��52&��FXUYH�oL]LOGL��(÷UL�DOWÕQGD�NDODQ�DODQ��($$��YH�����J�YHQ�DUDOÕ÷Õ�EXOXQGX��
&XW�RII�GH÷HUL�KHVDSODQDUDN�� VHQVLWLYLWH�YH�VSHVL¿WH�GH÷HUOHUL�EXOXQGX��3$,�VNRUX� LOH� LON� WULPHVWHU� VHUXP�EHOLUWHoOHUL� DUDVÕQGDNL�
NRUHODV\RQX�J|VWHUPHN�LoLQ�6SHDUPDQ�NRUHODV\RQ�WHVWL�NXOODQÕOGÕ�

dDOÕúPD\D�GDKLO�HGLOHQ�����JHEHQLQ�VRV\RGHPRJUD¿N�YH�REVWHWULN�YHULOHUL�7DEOR��¶GH�VXQXOGX��øON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�33�
LOH�NRQWURO�JUXEX��3$6�LOH�33�JUXEX�YH�RSHUDV\RQ�VRQXo��KLVWHUHNWRPL��JUXSODUÕ�DUDVÕQGD�NÕ\DVODQPDVÕ�7DEOR��¶GH�YHULOGL�

7DEOR����dDOÕúPD\D�GDKLO�RODQ�KDVWDODUÕQ�GHPRJUD¿N�YH�NOLQLN�|]HOOLNOHUL

%8/*8/$5

PAS (n=30) PP (n=30) Kontrol (n=60) Ɖ�ĚĞŒĞƌŝ
zĂƔ ϯϮнͬͲϱ ϯϬнͬͲϱ ϮϴнͬͲϱ <.001*
VKI(kg/m2) Ϯϴ͘ϰнͬͲϯ͘ϯ Ϯϵ͘ϵнͬͲϰ͘ϱ Ϯϵ͘ϭнͬͲϯ͘ϴ ͘ϮϯϳΎ
Gravida ϯ�;ϭͲϴͿ ϯ�;ϭͲϵͿ Ϯ�;ϭͲϱͿ <.001*
Parite Ϯ�;ϬͲϳͿ ϭ�;ϬͲϲͿ ϭ�;ϬͲϮͿ <.001*
'ĞĕŝƌŝůŵŝƔ�ƐĞǌĂƌǇĞŶ Ϯ�;ϬͲϱͿ Ϭ�;ϬͲϱͿ Ϭ�;ϬͲϱͿ <.001*
Missed Abortus Ϭ�;ϬͲϱͿ Ϭ;ϬͲϰͿ Ϭ�;ϬͲϮͿ ͘ϱϴϳΎ
D&C ϭ�;ϬͲϱͿ Ϭ�;ϬͲϰͿ Ϭ�;ϬͲϱͿ ͘ϯϯϵΎ

�ĞŒĞƌůĞƌ�ŽƌƚĂůĂŵĂнͬͲ^ƚĂŶĚĂƌƚ��ĞǀŝĂƐǇŽŶ͕�ŽƌƚĂŶĐĂ;ŵŝŶͲŵĂǆͿ�ŽůĂƌĂŬ�ǀĞƌŝůĚŝ͘
Ύ�EKs��ƚĞƐƟ s</͕�ǀƺĐƵƚͲŬŝƚůĞ�ŝŶĚĞŬƐŝ͖��Θ�͕�ĚŝůĂƚĂƐǇŽŶͲŬƺƌĞƚĂ

Parametre �ĞŒĞƌ
шϮ�ƐĞǌĂƌǇĞŶ ϯ͘Ϭ
>ĂŬƺŶ
������������'ƌĂĚĞ�ϯ ϯ͘ϱ
������������'ƌĂĚĞ�Ϯ ϭ͘Ϭ
DŝŶŝŵƵŵ�ƐĂŐŝƩĂů�ŵǇŽŵĞƚƌŝĂů�ŬĂůŦŶůŦŬ
             чϭŵŵ� ϭ͘Ϭ
������������хϭ�ĨĂŬĂƚ�чϯŵŵ Ϭ͘ϱ
������������хϯ�ĨĂŬĂƚ�чϱ�ŵŵ Ϭ͘Ϯϱ
�ŶƚĞƌŝŽƌ�WWΎ ϭ͘Ϭ
<ƂƉƌƺůĞƔĞŶ�ĚĂŵĂƌ�ǀĂƌůŦŒŦ Ϭ͘ϱ

PůĕƺŵůĞƌ�ƐĂŐŝƩĂů�ƉůĂŶĚĂ�ǇĂƉŦůŵĂůŦ͕�ƉĂƌĂŵĞƚƌĞ�ďƵůƵŶŵƵǇŽƌƐĂ�ƐŦķƌ�ƉƵĂŶ�ǀĞƌŝůŝƌ͘ ΎWůĂƐĞŶƚĂŶŦŶ�ŚĞƌŚĂŶŐŝ�ďŝƌ�ƉĂƌĕĂƐŦ�ĂŶƚĞƌŝŽƌĚĂ
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7DEOR�����øON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�33�LOH�NRQWURO�JUXEX��3$6�LOH�33�JUXEX�YH�RSHUDV\RQ�VRQXo��KLVWHUHNWRPL��JUXSODUÕQGD�
NÕ\DVODQPDVÕ

dDOÕúPDPÕ]GD�D\UÕFD�3$,�VNRUX�LOH�3$33�$�0R0�DUDVÕQGD�SR]LWLI�\|QGH�RUWD��\�NVHN�GHUHFHGH��U��������S���������3$,�VNRUX�LOH�
VHUEHVW�ȕ�+&*�0R0�DUDVÕQGD�SR]LWLI�\|QGH�RUWD�G�]H\GH�NRUHODV\RQ��U��������S��������ROGX÷XQX�J|UG�N��

2OJXODUGD�KHVDSODQDQ�3$,�VNRUX�LOH�LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�|QJ|U�V�QH�\|QHOLN�\DSÕODQ�NRUHODV\RQ�WHVWLQH�J|UH�
oL]LOHQ�52&�H÷ULVL�ùHNLO��¶�GH�J|U�OG�÷��JLELGLU�

W�WW�͕�ƉƌĞŐŶĂŶĐǇ�ĂƐƐŽĐŝĂƚĞĚ�ƉůĂƐŵĂ�ƉƌŽƚĞŝŶ�Ă͖�DŽD͕�ŵƵůƟƉůĞ�ŽĨ�ƚŚĞ�ŵĞĚŝĂŶ͖�ďĞƚĂ�,�'͕�ďĞƚĂ�ŚƵŵĂŶ�ĐŚŽƌŝŽŶŝĐ�ŐŽŶĂĚŽƚƌŽƉŝŶ͘

3$,�VNRUX�LOH�LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�|QJ|U�V�QGHNL�H÷UL�DOWÕQGDNL�DODQ�YH�����J�YHQ�DUDOÕNODUÕ�VÕUDVÕ\OD�ú|\OH\GL��
3$,�LoLQ���($$������������J�YHQ�DUDOÕ÷Õ�������������S�����������3$33�$��P,8�PO��LoLQ��($$������������J�YHQ�DUDOÕ÷Õ�������������S����
�������3$33�$��0R0��LoLQ��($$������������J�YHQ�DUDOÕ÷Õ�������������S����������ȕ�+&*��QJ�PO��LoLQ��($$������������J�YHQ�DUDOÕ÷Õ��
�����������S�����������ȕ�+&*��0R0��LoLQ��($$������������J�YHQ�DUDOÕ÷Õ�������������S����������RODUDN�EXOXQGX�

PP (n=30) Kontrol 
(n=60)

Ɖ�ĚĞŒĞƌŝ PAS (n=30) PP (n=30) Ɖ�ĚĞŒĞƌŝ ,ŝƐƚĞƌĞŬƚ

mi olan

,ŝƐƚĞƌĞŬƚŽ-
mi olmayan

Ɖ�ĚĞŒĞƌŝ

W�WWͲ��;ŵ/hͬŵůͿ ϭϱ͘ϯнͬͲϵ͘ϴ ϯ͘ϱнͬͲϮ͘ϴ <.001** ϮϱнͬͲϮϯ͘ϰ ϱ͘ϲнͬͲϮ͘Ϯ <.001** Ϯϲ͘ϲнͬͲϮϰ͘ϯ ϰ͘ϮнͬͲϮ͘ϴ <.001**

PAPP-A (MoM) Ϯ͘ϰнͬͲϭ͘ϯ ϭ͘ϯнͬͲϬ͘ϴ <.001** ϯ͘ϯнͬͲϭ͘Ϯ ϭ͘ϱнͬͲϬ͘ϱ <.001** ϯ͘ϰнͬͲϭ͘Ϯ ϭ͘ϰнͬͲϬ͘ϳ <.001**

ɴ�Ͳ,�'�;ŶŐͬŵůͿ ϱϰ͘ϳнͬͲϯϭ ϰϲ͘ϭнͬͲϯϬ͘ϭ ͘ϭϮϳΎΎ ϳϱнͬͲϮϵ͘ϱ ϯϰ͘ϰнͬͲϭϱ͘ϯ <.001** ϳϵ͘ϳнͬͲϮϴ ϰϮ͘ϮнͬͲϮϲ͘ϲ <.001**

ɴ�Ͳ,�'�;DŽDͿ Ϯ͘ϮнͬͲϭ͘Ϯ ϭ͘ϮнͬͲϬ͘ϴ <.001** Ϯ͘ϵнͬͲϬ͘ϵ ϭ͘ϱнͬͲϭ <.001** ϯнͬͲϬ͘ϴ ϭ͘ϯнͬͲϬ͘ϴ <.001**

�ĞŒĞƌůĞƌ�ŽƌƚĂůĂŵĂнͬͲ^ƚĂŶĚĂƌƚ��ĞǀŝĂƐǇŽŶ�ŽůĂƌĂŬ�ǀĞƌŝůĚŝ͘

ΎΎ�ĂŒŦŵƐŦǌ�ƚ�ƚĞƐƟ

WW͕ �ƉůĂƐĞŶƚĂ�ƉƌĞǀŝĂ͖�W�^͕�ƉůĂƐĞŶƚĂ�ĂŬƌĞƚĂ�ƐƉĞŬƚƌƵŵƵ͕�W�WWͲ�͕�ƉƌĞŐŶĂŶĐǇͲĂƐƐŽĐŝĂƚĞĚ�ƉůĂƐŵĂ�ƉƌŽƚĞŝŶͲĂ͖�ɴ�Ͳ,�'͕�ĨƌĞĞ�ďĞƚĂ�ŚƵŵĂŶ�ĐŚŽƌŝŽŶŝĐ�ŐŽŶĂĚŽƚƌŽƉŝŶ͗�DŽD͕�
DƵůƟƉůĞ�ŽĨ�ƚŚĞ�DĞĚŝĂŶ͘
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5(68/767$57,ù0$

3ODVHQWD�SUHYLD�WDQÕOÕ�ROJXODUGD�DGH]\RQX�|QJ|UPHGH�HQ�J�oO��
SDUDPHWUHQLQ� 3$,� VNRUODPDVÕ� ROGX÷XQX� EXOGXN�� %XQXQOD� EH-

UDEHU� oDOÕúPDPÕ]GD� LON� WULPHVWHU� VHUXP� EHOLUWHoOHULQLQ� GH�3$,�
VNRUODPDVÕ�NDGDU�3$6�|QJ|U�V�QGH�EDúDUÕOÕ�ROGX÷X�VRQXFXQD�
XODúWÕN��%X�QHGHQOH�EHQ]HU�SUHGLNWLYLWH\H�VDKLS�LON�WULPHVWHU�VH-

UXP�EHOLUWHoOHUL�DGH]\RQ�|QJ|U�V�QGH�NXOODQÕODELOLU�

dDOÕúPDPÕ]GD�9.ø��PLVVHG�DERUWXV�|\N�V��YH�JHoLULOPLú�'	&�
VD\ÕODUÕ� JUXSODU� DUDVÕQGD� EHQ]HU� L]OHQGL�� dDOÕúPDPÕ]GD� 3$6�
JUXEXQXQ�\DúÕ�GL÷HU�JUXSWDNLOHULQ�\DúÕQGDQ� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ID]OD\GÕ��'DKD�|QFHNL�oDOÕúPDODUGD�LOHUL�PDWHUQDO�\DúÕQ�
DWHURVNOHUR]�ULVNLQL�DUWWÕUPDVÕ��SODVHQWDO�\DWDNWD�GHIHNWLI�NDQODQ-

PD\D�QHGHQ�RODUDN�33�LoLQ�ULVN�IDNW|U��RODUDN�ELOGLULOPLúWLU�������
3$6�LoLQ�HQ�L\L�WDQÕPODQPÕú�ULVN�IDNW|UOHUL�DQWHULRU�SODVHQWD�\HU-
OHúLPL�YH�JHoLULOPLú�VH]DU\HQ�|\N�V�G�U��dDOÕúPD�JUXEXPX]GD�
JHoLULOPLú�VH]DU\HQ�VD\ÕODUÕ��33�YH�NRQWURO�JUXEXQD�J|UH�3$6�
ROJXODUÕQGD� VD\ÕFD� GDKD� ID]OD\GÕ�� /LWHUDW�UGH�33� LOH� SODVHQWD�
DNUHWD� ROJXODUÕQÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU� UHWURVSHNWLI� YDND�NRQWURO�
oDOÕúPDVÕQGD� JHoLULOPLú� VH]DU\HQ� VD\ÕODUÕQGD� DQODPOÕ� IDUNOÕOÕN�
VDSWDQPÕúWÕU��������

%LU� SODVHQWDO� WURIREODVW�PDUNHUÕ� RODQ� 3$33�$¶QÕQ� G�ú�N� VHYL-
\HOHUL� ����SHUVHQWLO� \D�GD������0R0�� OLWHUDW�UGH�SUHHNODPSVL��
G�ú�N� GR÷XP� D÷ÕUOÕ÷Õ�� IHWDO� ND\ÕS�� SUHWHUP� GR÷XP� JLEL� N|W��
REVWHWULN� ROD\ODUOD� LOLúNLOL� EXOXQPXúWXU� ����� 7URIRWUR¿]P� RODUDN�
DGODQGÕUÕODQ� WHRUL\H� J|UH� 33� JHOLúWLUHFHN� ROJXODUGD� SODVHQWDO�
LQYD]\RQ�IXQGXVD�GR÷UX�GH÷LO�VHUYLNVH�ROPDNWD�YH�EX�VHYL\HGH�
XWHULQ�DUWHULQ�GDKD�JHQLú�SRUVL\RQXQGDQ�NDQODQDQ�SODVHQWDQÕQ�
RNVLMHQL]DV\RQXQGDQ�GROD\Õ�VDOJÕODQDQ��U�QOHULQ�DUWPDVÕ�LOH�VR-

QXoODQPDNWDGÕU�������3$33�$�GH÷HULQLQ���0R0��]HULQGH�ROPDVÕ�
3$6�ULVNLQL�DUWWÕUPDNWDGÕU��$\UÕFD�3$33�$�����0R0�DOWÕQGD�ROGX-

÷XQGD�JHoLULOPLú�VH]DU\HQ�VD\ÕVÕQÕQ�DUWÕúÕQÕQ�GDKL�3$6�ULVNLQL�
DUWWÕUPDGÕ÷Õ�J|VWHULOPLúWLU�������

dDOÕúPDPÕ]GD�GD�33�YH�NRQWURO�JUXEXQGDNL�ROJXODU�NDUúÕODúWÕ-
UÕOGÕ÷ÕQGD�3$33�$��3$33�$�0R0�YH�VHUEHVW�ȕ�+&*�0R0�GH-

÷HUOHUL�33�JUXEXQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�GDKD�
\�NVHNWL��%XQXQOD�X\XPOX�RODUDN����33�YDNDVÕ� LOH� ��� NRQWURO�
JUXEXQXQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU� oDOÕúPDGD� VHUEHVW� ȕ�+&*�0R0�
DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOXQPXúWXU� ������dDOÕúPDPÕ]GD�
33� ROJXODUÕ� LOH� 3$6� ROJXODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD� LON� WULPHVWHU�
VHUXP� EHOLWHoOHULQLQ� 3$6� YH� SHULSDUWXP� KLVWHUHNWRPL\H� JLGHQ�
JUXSWD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHN� ROGX÷XQX�
EXOGXN�� /LWHUDW�UGH� SODVHQWDGD� IHWRPDWHUQDO� EDUL\HULQ� GHIHNWL�
QHWLFHVLQGH�3$6�JHOLúHFHN�ROJXODUGD�VHUXP�EHOLUWHoOHULQLQ�DUWWÕ-
÷Õ�YH�EXQXQ�JHoLULOPLú�VH]DU\HQ�KLND\HVLQGHQ�ED÷ÕPVÕ]�ROGX÷X�

EXOXQPXúWXU�����������%X�VRQXFXPX]�OLWHUDW�UGHNL�oDOÕúPDODU�YH�
DúÕUÕ�WURIREODVW�LQYD]\RQX�WHRULVL�LOH�X\XPOXGXU��

dDOÕúPDPÕ]GD�33�JUXEXQGD�3$6�|QJ|U�V��LoLQ�3$33�$��P,8�
PO��YH�3$33�$�0R0�LoLQ�FXWW�RII�GH÷HUOHUL�VÕUDVÕ\OD������YH�����
DOÕQGÕ÷ÕQGD� VHQVLWLYLWH����� YH������ VSHVL¿WHVL����� YH�����
RODUDN�EXOGXN���6HUEHVW�ȕ�+&*��QJ�PO��YH�VHUEHVW�ȕ�+&*�0R0�
LoLQ�VÕUDVÕ\OD������YH������GH÷HUOHUL�FXW�RII�DOÕQGÕ÷ÕQGD�VHQVLWLYL-
WH�GH÷HULQL�������YH�������VSHVL¿WH�GH÷HULQL�������YH�������
RODUDN�EXOGXN��8OWUDVRQRJUD¿GH�33�WDQÕVÕ�NRQDQ�KDVWDODUÕQ�VH-

UXP�EHOLUWHoOHULQH�EDNÕOPDVÕ��3$6�|QJ|U�V�Q�Q�\DSÕODELOPHVL��
DQWHQDWDO�YH�SRVWSDUWXP�KHPRUDMLGHQ�NRUXQPD��PXOWLGLVLSOLQHU�
\DNODúÕPÕQ�SODQODQDELOPHVL�DoÕVÕQGDQ�DYDQWDMOÕ�RODFDNWÕU��$\UÕFD�
DQ|SORLGL�WDUDPDVÕQGD�ROGX÷X�JLEL�DNUHWD���3$6�WDUDPD�SURWR-

NRO�Q�Q�ROXúWXUXOPDVÕQÕQ�HIHNWLI�RODFD÷Õ�NDQDDWLQGH\L]��

3$,� VNRUX� LOH�3$33�$�0R0�DUDVÕQGD�SR]LWLI� \|QGH�RUWD�� \�N-

VHN��3$,�VNRUX�LOH�VHUEHVW�ȕ�+&*�0R0�DUDVÕQGD�SR]LWLI�\|QGH�
RUWD�G�]H\GH�NRUHODV\RQ�ROGX÷XQX�WHVSLW�HWWLN��/LWHUDW�UGH�3$,�
VNRUXQXQ�SUHGLNWLYLWHVL� LOH� LOJLOL�ROGXNoD�D]�oDOÕúPD�EXOXQPDN-

WDGÕU��%LOGL÷LPL]�NDGDUÕ\OD� OLWHUDW�UGH�LON�GHID��3$,�VNRUXQXQ�LON�
WULPHVWHU�VHUXP�EHOLUWHoOHUL�LOH�NÕ\DVODQPDVÕ�oDOÕúPDPÕ]ÕQ�J�oO��
\|Q�G�U��

�3$,�VNRUX�WDQÕPODQDQD�NDGDU�JHoLULOPLú�VH]DU\HQ�VD\ÕVÕ��SOD-

VHQWDO� ORNDOL]DV\RQ�� P\RPHWULDO� NDOÕQOÕN�� SODVHQWDGDNL� ODN�Q-

OHULQ� VD\ÕVÕ� YH� E�\�NO�÷�� WHN� WHN� HOH� DOÕQDUDN� SUHGLNWLYLWH� KH-

VDSODQPDNWD\GÕ� �����3$,�VNRUX�ELUH\VHO�RODUDN�ULVN�EHOLUOHPHVL�
YH� HYUHQVHO� VWDQGDUGL]DV\RQ� \DSÕODELOLUOL÷L� DoÕVÕQGDQ� ROGXNoD�
NDSVD\ÕFÕ�J|U�QPHNWHGLU��dDOÕúPD�JUXEXPX]GD�3$6�|QJ|U�V��
LoLQ�3$,�VNRUX�������GH÷HUL�FXW�RII�RODUDN�EHOLUOHQGL÷LQGH�VHQVL-
WLYLWHVLQL��������VSVHVL¿WHVLQL�������RODUDN�EXOGXN��/LWHUDW�UGH�
3$,�VNRUXQXQ�WDQÕPODQGÕ÷Õ�oDOÕúPDGD��FXW�RII�GH÷HULQL���YH�HQ�
\�NVHN�VNRU�RODQ���HúLN�GH÷HU�RODUDN�NDEXO�HGLOGL÷LQGH�KLVWROR-

MLN�SODVHQWDO�LQYD]\RQ�SUHGLNWLYLWHVLQLQ�����RODUDN�EXOPXúODUGÕU�
�����&XW�RII�GH÷HUL� LoLQ� OLWHUDW�UGH�oHúLWOL�oDOÕúPDODUGD�VÕUDVÕ\OD�
�����������JLEL�IDUNOÕ�VNRUODU�HOGH�HGLOPLú�ROXS��IDUNOÕ�VSHVL¿WH�YH�
VHQVLWLYLWH�GH÷HUOHUL�EHOLUOHQPLúWLU����������%L]LP�oDOÕúPDPÕ]GD�
3$,�VNRUXQXQ�3$6�|QJ|U�V��LoLQ�VSHVL¿WH�YH�VHQVLWLYLWHVL�ROGXN-

oD�\�NVHNWL�

0DWHUQDO�YH�IHWDO�PRUELGLWH��PRUWDOLWH\L�D]DOWPDN�DGÕQD�33�WDQÕ-
VÕ�NRQDQ�KDVWDODUÕQ�JHUL\H�G|Q�N�LON�WULPHVWHU�VHUXP�EHOLUWHoOHUL-
QH�EDNPDN�3$6�|QJ|U�V�QH�NDWNÕGD�EXOXQDELOLU��%|\OHFH�X\JXQ�
KDVWDQÕQ� WHUVL\HU� PHUNH]H� \|QOHQGLULOPHVL�� GHQH\LPOL� FHUUDKL�
HNLS� JHUHNWLUHQ� PXOWLGLVLSOLQHU� KD]ÕUOÕN�� SUHRSHUDWLI� KD]ÕUOÕNODU��
IHUWLOLWH�LVWH÷L�RODQ�KDVWDODUD�GR÷UX�ELOJLOHQGLUPH�YH�\|QOHQGLUPH�
GR÷UX�]HPLQGH�\DSÕODELOLU��

dDOÕúPDPÕ]ÕQ�OLPLWDV\RQX�RODUDN�KDVWD�VD\ÕVÕQÕQ�J|UHFH�D]�RO-
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6218d

PDVÕ��LON�WULPHVWHU�VHUXP�EHOLUWHo�VRQXo�ND\ÕWODUÕQD�XODúDPDPD�
YH�WHN�PHUNH]OL�ROPDVÕ�VD\ÕODELOLU�

33�WDQÕOÕ�ROJXODUGD�DGH]\RQX�|QJ|UPHGH�LON�WULPHVWHU�VHUXP�EH-

OLUWHoOHULQLQ�GH�3$,�VNRUODPDVÕ�NDGDU�3$6�|QJ|U�V�QGH�EDúDUÕOÕ�
ROGX÷XQX�EXOGXN��ho�QF��WULPHVWHUGD�EHOLUOHQPHVL��VRQRJUD¿N�
YH� WHNQLN� DoÕGDQ� EHOOL� ELU� GHQH\LP� JHUHNWLUPHVL�� WUDQVYDMLQDO�
\ROOD�X\JXODQDELOLUOL÷L�DoÕVÕQGDQ�KDVWD�NRQIRUXQX�HWNLOHPHVL�3$,�
VNRUODPDVÕQÕQ� GH]DYDQWDMODUÕGÕU�� %HQ]HU� SUHGLNWLYLWH\H� VDKLS�
VHUXP�EHOLUWHoOHUL� WDNLSOL� JHEHOHUGH� UXWLQ� RODUDN� EDNÕOPDVÕ� QH-

GHQL\OH�DGH]\RQ�|QJ|U�V�QGH�DYDQWDMOÕ�NRQXPGDGÕU��%XUDGDQ�
KDUHNHWOH� JHUHNOL� KDVWDODUÕQ� WHUVL\HU�PHUNH]H� \|QOHQGLULOPHVL-
QLQ��GHQH\LPOL�FHUUDKL�HNLS�JHUHNWLUHQ�PXOWLGLVLSOLQHU�SUHRSHUDWLI�
KD]ÕUOÕ÷ÕQ�\DSÕOPDVÕQÕQ�SHULQDWDO�PRUELGLWH�YH�PRUWDOLWH\L�D]DO-
WDFD÷ÕQÕ�G�ú�Q�\RUX]�

-DXQLDX[�(��%XQFH�&��*URQEHFN�/��/DQJKRII�5RRV�-��3UHYDOHQ-

FH�DQG�PDLQ�RXWFRPHV�RI�SODFHQWD�DFFUHWD�VSHFWUXP��D�V\VWH-

PDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�
DQG�J\QHFRORJ\���������������������

��� -DXQLDX[�(��&KDQWUDLQH�)��6LOYHU�50��/DQJKRII�5RRV�
-�� 'LDJQRVLV� )3$�� 0DQDJHPHQW� ([SHUW� &RQVHQVXV� 3�� ),*2�
FRQVHQVXV�JXLGHOLQHV�RQ�SODFHQWD�DFFUHWD�VSHFWUXP�GLVRUGHUV��
(SLGHPLRORJ\��,QWHUQDWLRQDO�MRXUQDO�RI�J\QDHFRORJ\�DQG�REVWHW-
ULFV��WKH�RI¿FLDO�RUJDQ�RI�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�RI�*\QDH-

FRORJ\�DQG�2EVWHWULFV���������������������

��� %HOIRUW�0$��6KDPVKLUVD]�$$��)R[�.$��7KH�GLDJQRVLV�
DQG�PDQDJHPHQW�RI�PRUELGO\�DGKHUHQW�SODFHQWD��6HPLQDUV� LQ�
SHULQDWRORJ\�������������������

��� )ORRG�.0��6DLG�6��*HDU\�0��5REVRQ�0��)LW]SDWULFN�&��
0DORQH�)'��&KDQJLQJ�WUHQGV�LQ�SHULSDUWXP�K\VWHUHFWRP\�RYHU�
WKH�ODVW���GHFDGHV��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�DQG�J\QHFR-

ORJ\������������������H����

��� 5DF�0:��'DVKH�-6��:HOOV�&(��0RVFKRV�(��0F,QWLUH�
''��7ZLFNOHU�'0��8OWUDVRXQG�SUHGLFWRUV�RI�SODFHQWDO� LQYDVLRQ��
WKH�3ODFHQWD�$FFUHWD�,QGH[��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�DQG�
J\QHFRORJ\������������������H����

��� 6LOYHU� 50��$EQRUPDO� 3ODFHQWDWLRQ�� 3ODFHQWD� 3UHYLD��
9DVD�3UHYLD��DQG�3ODFHQWD�$FFUHWD��2EVWHWULFV�DQG�J\QHFRORJ\��
�������������������

��� )LDORYD�/��0DOERKDQ�,0��3UHJQDQF\�DVVRFLDWHG�SODV-

PD�SURWHLQ�$��3$33�$���WKHRUHWLFDO�DQG�FOLQLFDO�DVSHFWV��%UDWLV-

ODYVNH�OHNDUVNH�OLVW\����������������������

��� 0RUULV�5.��%LODJL�$��'HYDQL�3��.LOE\�0'��$VVRFLDWLRQ�RI�
VHUXP�3$33�$�OHYHOV�LQ�¿UVW�WULPHVWHU�ZLWK�VPDOO�IRU�JHVWDWLRQDO�
DJH�DQG�DGYHUVH�SUHJQDQF\�RXWFRPHV��V\VWHPDWLF�UHYLHZ�DQG�
PHWD�DQDO\VLV��3UHQDW�'LDJQ��������������������

��� 3LODOLV�$��6RXND�$3��$QWVDNOLV�3��'DVNDODNLV�*��3DSDQ-

WRQLRX�1��0HVRJLWLV�6��HW�DO��6FUHHQLQJ�IRU�SUH�HFODPSVLD�DQG�
IHWDO�JURZWK�UHVWULFWLRQ�E\�XWHULQH�DUWHU\�'RSSOHU�DQG�3$33�$�DW�
������ZHHNV¶�JHVWDWLRQ��8OWUDVRXQG�LQ�REVWHWULFV�	�J\QHFRORJ\�
��WKH�RI¿FLDO�MRXUQDO�RI�WKH�,QWHUQDWLRQDO�6RFLHW\�RI�8OWUDVRXQG�LQ�
2EVWHWULFV�DQG�*\QHFRORJ\��������������������

���� .KRQJ�7<��7KH�SDWKRORJ\�RI�SODFHQWD�DFFUHWD��D�ZRUO-
GZLGH�HSLGHPLF��-RXUQDO�RI�FOLQLFDO�SDWKRORJ\�������������������
��

���� 6LULNXQDODL� 3��:DQDSLUDN�&�� 6LULFKRWL\DNXO� 6�� 7RQJS-

UDVHUW�)��6ULVXSXQGLW�.��/XHZDQ�6��HW�DO��$VVRFLDWLRQV�EHWZHHQ�
PDWHUQDO�VHUXP�IUHH�EHWD�KXPDQ�FKRULRQLF�JRQDGRWURSLQ� �EH-

WD�K&*�� OHYHOV� DQG� DGYHUVH� SUHJQDQF\� RXWFRPHV�� -RXUQDO� RI�
REVWHWULFV�DQG�J\QDHFRORJ\���WKH�MRXUQDO�RI�WKH�,QVWLWXWH�RI�2EV-

WHWULFV�DQG�*\QDHFRORJ\��������������������

���� %HUH]RZVN\� $�� 3DUGR� -�� %HQ�=LRQ� 0�� :L]QLW]HU� $��
$YLUDP�$��6HFRQG�7ULPHVWHU�%LRFKHPLFDO�0DUNHUV�DV�3RVVLEOH�
3UHGLFWRUV� RI� 3DWKRORJLFDO� 3ODFHQWDWLRQ��$� 5HWURVSHFWLYH� &D-

VH�&RQWURO�6WXG\��)HWDO�GLDJQRVLV�DQG�WKHUDS\�����������������
���

���� 2]WDV�(��2]OHU�6��&DJODU�$7��<XFHO�$��$QDO\VLV�RI�¿UVW�
DQG�VHFRQG�WULPHVWHU�PDWHUQDO�VHUXP�DQDO\WHV�IRU�WKH�SUHGLFWL-
RQ�RI�PRUELGO\�DGKHUHQW�SODFHQWD�UHTXLULQJ�K\VWHUHFWRP\��7KH�
.DRKVLXQJ�MRXUQDO�RI�PHGLFDO�VFLHQFHV���������������������

���� /\HOO�'-��)DXFHWW�$0��%DHU�5-��%OXPHQIHOG�<-��'UX]LQ�
0/��(O�6D\HG�<<��HW�DO��0DWHUQDO�VHUXP�PDUNHUV��FKDUDFWHULVWL-
FV�DQG�PRUELGO\�DGKHUHQW�SODFHQWD�LQ�ZRPHQ�ZLWK�SUHYLD��-RXU-
QDO�RI�SHULQDWRORJ\� ��RI¿FLDO� MRXUQDO�RI� WKH�&DOLIRUQLD�3HULQDWDO�
$VVRFLDWLRQ�������������������

���� 7XOHN�)��.DKUDPDQ�$��7DVNLQ�6��2]NDYXNFX�(��6R\-

OHPH]�)��&KDQJHV�LQ�¿UVW� WULPHVWHU�VFUHHQLQJ�WHVW�SDUDPHWHUV�
LQ�SUHJQDQFLHV�FRPSOLFDWHG�E\�SODFHQWD�SUHYLD�DQG�DVVRFLDWLRQ�
ZLWK�K\SHUHPHVLV�JUDYLGDUXP��-RXUQDO�RI� WKH�7XUNLVK�*HUPDQ�
*\QHFRORJLFDO�$VVRFLDWLRQ�������������������

���� :DQJ�)��=KDQJ�/��=KDQJ�)��:DQJ�-��:DQJ�<��0DQ�'��
)LUVW�WULPHVWHU�VHUXP�3,*)�LV�DVVRFLDWHG�ZLWK�SODFHQWD�DFFUHWD��
3ODFHQWD�����������������

���� 'DVKH�-6��0F,QWLUH�''��5DPXV�50��6DQWRV�5DPRV�
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5��7ZLFNOHU� '0�� 3HUVLVWHQFH� RI� SODFHQWD� SUHYLD� DFFRUGLQJ� WR�
JHVWDWLRQDO�DJH�DW�XOWUDVRXQG�GHWHFWLRQ��2EVWHWULFV�DQG�J\QH-

FRORJ\������������3W����������

���� 'HVDL� 1�� .UDQW]� '�� 5RPDQ� $�� )OHLVFKHU� $�� %RXOLV�
6�� 5RFKHOVRQ� %�� (OHYDWHG� ¿UVW� WULPHVWHU� 3$33��D� LV� DVVRFL-
DWHG� ZLWK� LQFUHDVHG� ULVN� RI� SODFHQWD� DFFUHWD�� 3UHQDW� 'LDJQ��
������������������

���� '¶$QWRQLR�)��5LMR�&��7KLODJDQDWKDQ�%��$NROHNDU�5��.KD-

OLO�$��3DSDJHRXUJLRX�$��HW�DO��$VVRFLDWLRQ�EHWZHHQ�¿UVW�WULPHVWHU�
PDWHUQDO� VHUXP� SUHJQDQF\�DVVRFLDWHG� SODVPD� SURWHLQ�$� DQG�
REVWHWULF�FRPSOLFDWLRQV��3UHQDW�'LDJQ��������������������

���� +DSSH�6.��<XOH�&6��6SRQJ�&<��:HOOV�&(��'DVKH�-6��
0RVFKRV�(��HW�DO��3UHGLFWLQJ�3ODFHQWD�$FFUHWD�6SHFWUXP��9DOL-
GDWLRQ�RI�WKH�3ODFHQWD�$FFUHWD�,QGH[��-RXUQDO�RI�XOWUDVRXQG�LQ�
PHGLFLQH���RI¿FLDO�MRXUQDO�RI�WKH�$PHULFDQ�,QVWLWXWH�RI�8OWUDVRXQG�
LQ�0HGLFLQH���������������������

���� $JDUZDO�6��$JDUZDO�$��&KDQGDN�6��5ROH�RI�SODFHQWD�
DFFUHWD�LQGH[�LQ�SUHGLFWLRQ�RI�PRUELGO\�DGKHUHQW�SODFHQWD��$�UH-

OLDELOLW\�VWXG\��8OWUDVRXQG������������������

���� $EX� +DVKLP� +�� 6KDODE\� (0�� +XVVLHQ� 0+�� (O� 5DN-

KDZ\�0��'LDJQRVWLF�DFFXUDF\�RI�WKH�SODFHQWD�DFFUHWD�LQGH[�IRU�
SODFHQWD�DFFUHWD� VSHFWUXP��$�SURVSHFWLYH� VWXG\�� ,QWHUQDWLRQDO�
-RXUQDO�RI�*\QHFRORJ\�	�2EVWHWULFV�������������������


