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3URSRIRO� NÕVD HWNLOL� EDUELW�UDWODUD DOWHUQDWLI
RODUDN JHOLúWLULOHQ KLSQRWLN ELU DMDQGÕU� 7RWDO
LQWUDYHQ|] DQHVWH]L �7,9$� DPDFÕ\OD J�oO� ELU
DQDOMH]LN LOH NXOODQÕODELOHFH÷L JLEL \R÷XQ EDNÕP
�QLWHOHULQGH VHGDV\RQ DPDFÕ\OD GD NXOODQÕOPDN�
WDGÕU���� $MDQÕQ X\JXODPD GR]XQD ED÷OÕ RODUDN
VHUHEUDO NDQ DNÕPÕQGD� RNVLMHQ NXOODQÕPÕQGD YH
NDID LoL EDVÕQFÕQGD QHGHQ ROGX÷X D]DOPD YH

GHUOHQPH G|QHPLQLQ NÕVD ROPDVÕ Q|URDQHVWH]L
X\JXODPDODUÕQGD WHUFLK HGLOHQ ELU DQHVWHWLN RO�
PDVÕQD \RO DoPÕúWÕU�������� <R÷XQ EDNÕP �QLWHOH�
ULQGH VHGDV\RQ DPDFÕ\OD X]XQ V�UH NXOODQÕOPD�
VÕQÕQ� NLP\DVDO \DSÕVÕ QHGHQL\OH VHUXP OLSLG
NRQVDQWUDV\RQODUÕQGD DUWÕúD QHGHQ ROGX÷X
ELOLQPHNWHGLU�������

$PDo� 3URSRIRO�Q X]XQ V�UH LQI�]\RQX VÕUDVÕQGD VHUXP OLSLG NRQVDQWUDV\RQODUÕQGD DUWÕúD
QHGHQ ROGX÷X ELOLQPHNWHGLU� dDOÕúPDPÕ]GD LQWUDNUDQLDO FHUUDKLGH SURSRIRO LQI�]\RQXQXQ
VHUXP OLSLG G�]H\OHULQH HWNLVLQL EHOLUOHPH\L DPDoODGÕN�
0DWHU\DO 0HWRG� øQWUDNUDQLDO FHUUDKL JLULúLP JHoLUHFHN ����� \DúODUÕ DUDVÕQGD� �$6$ ,�,,� ��
KDVWD oDOÕúPD\D GDKLO HGLOGL� +DVWDODUGD DQHVWH]L LQG�NVL\RQX� SURSRIRO� DOIHQWDQLO� YHNXURQ�
\XP EURPLG ,�9� LOH VD÷ODQGÕ� $QHVWH]L LGDPHVLQGH� SURSRIRO� DOIHQWDQLO YH YHNXURQ\XP
EURPLG LQI�]\RQX X\JXODQGÕ YH KDVWDODU ��� ��� ��� 1�2 LOH PHNDQLN RODUDN VROXWXOGX� 7RWDO
NROHVWHURO� \�NVHN GDQVLWHOL OLSRSURWHLQ �+'/�� G�ú�N GDQVLWHOL OLSRSURWHLQ �/'/�� oRN G�ú�N
GDQVLWHOL OLSRSURWHLQ �9/'/� YH WULJOLVHULG �7*� G�]H\OHULQLQ EHOLUOHQHELOPHVL LoLQ� LQG�NVL\RQ
|QFHVL� LQG�NVL\RQ VRQUDVÕ �� VDDW� SRVWRSHUDWLI �� YH ��� VDDWOHUGH NDQ |UQHNOHUL DOÕQGÕ�
%XOJXODU� 6HUXP NROHVWHURO G�]H\L SHURSHUDWLI ��� SRVWRSHUDWLI �� YH ��� VDDWOHUGH LQG�NVL\RQ
|QFHVL GH÷HULQH J|UH DQODPOÕ RODUDN G�ú�N VDSWDQPÕúWÕU� /'/ VHYL\HVL �� YH ��� VDDWOHUGH
NRQWURO GH÷HULQH J|UH DQODPOÕ G�úPH VDSWDQPÕúWÕU� 6HUXP 7* YH 9/'/ VHYL\HOHUL SHURSHUDWLI
�� VDDWWH NRQWURO GH÷HUOHULQH J|UH DQODPOÕ RODUDN \�NVHOPLú� SRVWRSHUDWLI �� YH ��� VDDWOHUGH
NRQWURO GH÷HUOHULQH XODúPÕúWÕU� 6HUXP +'/ G�]H\LQGH DQODPOÕ ELU GH÷LúLNOLN VDSWDQDPDPÕúWÕU�
6RQXo� +HU QH NDGDU VHUXP OLSLG G�]H\OHULQL JHoLFL RODUDN \�NVHOWVH GH� LQWUDNUDQLDO FHUUDKL
VÕUDVÕQGD SURSRIRO�Q� VHUHEUDO RNVLMHQ NXOODQÕPÕ YH KHPRGLQDPL �]HULQH ELOLQHQ ROXPOX HWNLOHUL
QHGHQL LOH J�YHQOH NXOODQÕODELOHFH÷L� DQFDN VHUXP OLSLG G�]H\LQLQ GDKD GD \�NVHOHELOHFH÷L
KDVWDODUGD GLNNDWOL ROXQPDVÕ JHUHNWL÷L NDQÕVÕQGD\Õ]�
$QDKWDU NHOLPHOHU� 1|URDQHVWH]L� SURSRIRO� VHUXP OLSLG VHYL\HVL�

7KH (IIHFWV 2I 3URSRIRO ,QIXVLRQ 2Q 6HUXP /LSLG /HYHOV ,Q 7RWDO ,QWUDYHQRXV

$QHVWKHVLD

2EMHFWLYH� %HFDXVH RI WKH GHVLUDEOH FHUHEUDO HIIHFWV RI SURSRIRO� LW LV WKH SUHIHUUHG DJHQW IRU
QHXURVXUJLFDO RSHUDWLRQV� %XW LW FDQ DOVR OHDG WR LQFUHPHQWV RI WKH OLSLG OHYHOV LQ WKH SDWLHQWV
ZKR DUH VHGDWHG ZLWK SURSRIRO IRU SURORQJHG GXUDWLRQV� 2XU DLP ZDV WR GHWHUPLQH WKH HIIHFW
RI LQWUDRSHUDWLYH SURSRIRO LQIXVLRQ RQ VHUXP OLSLG OHYHOV�
0DWHULDO DQG PHWKRGV� 7ZHOYH SDWLHQWV ������ \HDUV RI DJH� XQGHUJRLQJ FUDQLRWRP\
RSHUDWLRQ ZHUH DQHVWKHWL]HG ZLWK WRWDO LQWUDYHQRXV WHFKQLTXH XVLQJ SURSRIRO� DOIHQWDQLO DQG
YHFXURQLXP EURPLGH LQIXVLRQV ZKLOH LQKDOLQJ D PL[WXUH RI �� � �� DQG �� � 1���
%ORRG VDPSOHV ZHUH WDNHQ EHIRUH WKH LQGXFWLRQ RI DQHVWKHVLD� WZR KRXUV DIWHU WKH LQGXFWLRQ
DQG RQ SRVWRSHUDWLYH �WK DQG ��WK KRXUV WR PHDVXUH WKH VHUXP FKROHVWHURO� 7*� +'/� 9/'/
DQG /'/ OHYHOV�
5HVXOWV� &RPSDULQJ ZLWK WKH FRQWURO YDOXHV� VHUXP FKROHVWHURO OHYHOV ZHUH VLJQLILFDQWO\
GHFUHDVHG LQ WKH SHURSHUDWLYH �QG KRXU� SRVWRSHUDWLYH �WK DQG ��WK KRXUV� 6HUXP /'/ OHYHOV
ZHUH DOVR VLJQLILFDQWO\ GHFUHDVHG LQ WKH SRVWRSHUDWLYH �WK DQG ��WK KRXUV� 7* DQG 9/'/ OHYHOV
ZHUH VLJQLILFDQWO\ LQFUHDVHG GXULQJ SURSRIRO LQIXVLRQ LQ WKH LQWUDRSHUDWLYH �QG KRXU DQG
GHFUHDVHG EDFN WR WKH FRQWURO YDOXHV DIWHU LQIXVLRQ� 6HUXP +'/ OHYHOV ZDV QRW FKDQJHG
VLJQLILFDQWO\ LQ DOO PHDVXUHPHQWV�
&RQFOXVLRQ� $V D FRQFOXVLRQ� SURSRIRO LQ WRWDO LQWUDYHQRXV DQHVWKHVLD FDQ EH XVHG VDIHO\
HYHQ WKRXJK WKHUH DUH WHPSRUDU\ FKDQJHV LQ VHUXP OLSLG OHYHOV� %XW VWLOO� LW VKRXOG EH XVHG
FDXWLRXVO\ IRU WKH SDWLHQWV WKRXJKW WR EH DW SDUWLFXODU ULVN RI OLSLG RYHUORDG�
.H\ ZRUGV� 1HXURDQHVWKHVLD� SURSRIRO� VHUXP OLSLG OHYHOV�
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dDOÕúPDPÕ]GD LQWUDNUDQLDO FHUUDKL VÕUDVÕQGD
7,9$ X\JXODPDVÕ LoLQ DOIHQWDQLO LOH ELUOLNWH X\�
JXODQDQ SURSRIRO LQI�]\RQXQXQ VHUXP NROHV�
WHURO YH OLSLG G�]H\OHULQH HWNLVLQL EHOLUOHPH\L
DPDoODGÕN�

0$7(5<$/ YH 0(727

øQWUDNUDQLDO FHUUDKL JLULúLP JHoLUHFHN �����
\DúODUÕ DUDVÕQGD� $6$ ,�,, JUXEXQGD �� KDVWD
oDOÕúPD\D GDKLO HGLOGL�

����� PJ�NJ DWURSLQ V�OIDW LOH SUHPHGLNH HGL�
OHQ KDVWDODUGD LQG�NVL\RQ� ��� PJ�NJ GHNVD�
PHWD]RQ� � PJ�NJ IXURVHPLG� ���� PJ�NJ
DOIHQWDQLO� ��� PJ� NJ SURSRIRO� ��� PJ�NJ
YHNXURQ\XP EURPLG ,9 LOH VD÷ODQGÕ� øQG�N�
VL\RQ VRQUDVÕ ��� JU�NJ PDQQLWRO ��� ,9 X\JX�
ODPDVÕ VRQUDVÕQGD DQHVWH]L� �� PJ�NJ�VDDW
SURSRIRO� ���� PJ�NJ�VDDW DOIHQWDQLO YH �
PJ�NJ�VDDW YHNXURQ\XP EURPLG LQI�]\RQX LOH
V�UG�U�OG�� 3URSRIRO LQI�]\RQX �� GDNLND
VRQUD � PJ�NJ�VDDW
D G�ú�OG�� $QHVWH]L V�UH�
VLQFH W�P KDVWDODUD ��� ��� ��� 1�2
PHNDQLN RODUDN VROXWXOGX� +DVWDODUÕQ NDOS DWÕP
VD\ÕODUÕ� VLVWROLN YH GLDVWROLN DUWHU EDVÕQoODUÕ�
Y�FXW VÕFDNOÕ÷Õ� LGUDU PLNWDUÕ� RNVLMHQ VDW��
UDV\RQX� HQG�WLGDO &2� G�]H\L V�UHNOL RODUDN
PRQLW|UL]H HGLOGL� $\UÕFD XOQDU VLQLUH KHU �o
GDNLNDGD ELU G|UWO� X\DUDQ YHULOHUHN DGG�NWRU
SROLVLVWHNL NDV DNVL\RQ SRWDQVL\HOL WDNLS HGLOH�
UHN Q|URPXVN�OHU PRQLWRUL]DV\RQ \DSÕOGÕ� 'XUD
NDSDWÕOGÕNWDQ VRQUD DOIHQWDQLO LQI�]\RQX� NHPLN
JUHIW \HUOHúWLULOGLNWHQ VRQUD YHNXURQ\XP EUR�
PLG YH VRQ FLOW GLNLúLQL WDNLEHQ SURSRIRO LQI�]�
\RQODUÕ GXUGXUXOGX� 9HNXURQ\XP EURPLG LQI�]�
\RQ GXUGXUXOGXNWDQ VRQUD XOQDU VLQLULQ G|UWO�
X\DUÕVÕ VRQUDVÕQGD �� X\DUDQÕQ �7��� ELULQFL
X\DUDQD �7�� RUDQÕ �7��7�� ���¶LQ �]HULQGH
ROGX÷XQGD KDVWDODUGD Q|URPXVN�OHU NDV EOR÷X
����� PJ�NJ DWURSLQ ,9 YH ���� PJ�NJ QHRV�
WLJPLQ ,9 LOH JHUL G|QG�U�OG��

7RWDO NROHVWHURO� \�NVHN GDQVLWHOL OLSRSURWHLQ
�+'/�� G�ú�N GDQVLWHOL OLSRSURWHLQ �/'/�� oRN
G�ú�N GDQVLWHOL OLSRSURWHLQ �9/'/� YH WULJOLVHULG
�7*� G�]H\OHULQLQ EHOLUOHQHELOPHVL LoLQ� LQG�NVL�
\RQ |QFHVL� LQG�NVL\RQ VRQUDVÕ �� VDDW� SRVW�
RSHUDWLI �� YH ��� VDDWOHUGH NDQ |UQHNOHUL
DOÕQGÕ� /DEDUDWXDU oDOÕúPDVÕ VÕUDVÕQGD ³7HNQL�
NRQ 5$±���� 2WRDQDOL]|U�´ NXOODQÕOGÕ�

(OGH HGLOHQ YHULOHU $129$ WHVWL LOH LVWDWLVWLNVHO
RODUDN NDUúÕODúWÕUÕOGÕ YH S<���� LVWDWLVWLNVHO ROD�
UDN DQODPOÕ IDUNÕ EHOLUOHGL�
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+DVWDODUÕQ GHPRJUDILN NDUDNWHUOHUL YH DQHVWH]L
V�UHOHUL WDEOR �¶GH EHOLUWLOPHNWHGLU�

7DEOR �� 'HPRJUDILN ELOJLOHU� WRSODP SURSRIRO PLNWDUÕ�
LQI�]\RQ V�UHVL ��6'��

<Dú �<ÕO� ���������
&LQVL\HW .�( �� � �

øQI�]\RQ 6�UHVL �'DNLND� ����������
7RSODP 3URSRIRO øQI�]\RQX �PJ� ������������
$QHVWH]L 6�UHVL �'DNLND� ������ ����

$OGÕ÷ÕPÕ] NDQ |UQHNOHULQGH WRWDO VHUXP NROHV�
WHURO G�]H\L SHURSHUDWLI ��� SRVWRSHUDWLI �� YH
��� VDDWOHUGH LQG�NVL\RQ |QFHVL GH÷HULQH J|UH
DQODPOÕ RODUDN G�ú�N VDSWDQPÕúWÕU �S<�����
�7DEOR��� 6HUXP /'/ G�]H\LQGH LVH �� YH ���
VDDWOHUGH NRQWURO GH÷HULQH J|UH DQODPOÕ G�úPH
VDSWDQPÕúWÕU �S<����� �7DEOR��� 6HUXP 7* YH
9/'/ VHYL\HOHUL SHURSHUDWLI �� VDDWWH NRQWURO
GH÷HUOHULQH J|UH DQODPOÕ RODUDN \�NVHOPLúWLU�
)DNDW SRVWRSHUDWLI �� YH ��� VDDWOHUGH LQI�]�
\RQXQ �� VDDWLQH J|UH DQODPOÕ RODUDN G�úHUHN
�S<������ NRQWURO GH÷HUOHULQH XODúPÕúWÕU
�7DEOR��� 6HUXP +'/ G�]H\LQGH LVH KHP SUR�
SRIRO LQI�]\RQX VÕUDVÕQGD� KHP GH SRVWRSHUDWLI
GH÷HUOHQGLUPHOHU VÕUDVÕQGD DQODPOÕ ELU GH÷LúLN�
OLN VDSWDQDPDPÕúWÕU �7DEOR ��� +DVWDODUD X\JX�
ODQDQ WRWDO SURSRIRO PLNWDUODUÕ WDEOR �¶GH
EHOLUWLOPHNWHGLU�

7DEOR �� 6HUXP NROHVWHURO� 7*� +'/� /'/ YH 9/'/ GH÷HUOHUL ��6'��
.RQWURO 3HURS ��VDDW 3RVWRS ��VDDW 3RVWRS ���VDDW

.ROHVWHURO PJ�GO ���������� ���������� ���������� ����������
7ULJOLVHULW PJ�GO ���������� ����������� ��������� �����������
+'/ PJ�GO ��������� �������� �������� ��������
/'/ PJ�GO ���������� ���������� ��������� ����������
9/'/ PJ�GO ��������� ���������� ��������� ���������



7RWDO LQWUDYHQ|] DQHVWH]L DPDFÕ\OD NXOODQÕODQ SURSRIRO�Q VHUXP NROHVWHURO YH WULJOLVHULG G�]H\OHULQH HWNLVL
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3URSRIRO KHU � PO¶VLQGH ��� PJ \D÷ LoHUHQ ELU
NLP\DVDO \DSÕ\D VDKLSWLU� <R÷XQ EDNÕP
�QLWHOHULQGH G�ú�N GR]GD IDNDW X]XQ V�UHOL
NXOODQÕPODUÕ VÕUDVÕQGD� VHUXP 7* YH NROHVWHURO
G�]H\OHULQGH DUWÕúD QHGHQ ROGX÷XQX EHOLUOH\HQ
oDOÕúPDODU EXOXQPDNWDGÕU����������� %LU oDOÕúPDGD
\R÷XQ EDNÕP �QLWHVLQGH PHNDQLN YHQWLODW|U
GHVWH÷LQGHNL KDVWDODUD X\JXODQDQ � PJ�NJ�
VDDW SURSRIRO LQI�]\RQXQXQ LON LNL VDDW LoLQGH
SURJUHVLI RODUDN 7* YH NROHVWHURO G�]H\
DUWÕúÕQD QHGHQ ROGX÷X J|VWHULOPLúWLU��� %X DUWÕú
DMDQÕQ G�ú�N GR]GD X]XQ V�UH NXOODQÕPÕQD
ED÷OÕ ROGX÷XQGDQ L]OHQHQ 7* G�]H\ DUWÕúÕ YH
NRQWURO GH÷HUOHULQH G|Q�ú V�UHOHUL J�QOHUOH
LIDGH HGLOPHNWHGLU��� )DNDW JHQHO DQHVWH]L
DPDFÕ\OD YH J|UHFHOL RODUDN \�NVHN GR]ODUGD
NXOODQÕOGÕ÷ÕQGD� SURSRIRO LQI�]\RQXQD ED÷OÕ V|�
]� HGLOHQ GH÷LúLNOLNOHULQ GDKD DNXW RODFD÷Õ EHN�
OHQHELOLU� 1LWHNLP� oDOÕúPDPÕ]GD 9/'/ YH 7*
G�]H\OHUL LQG�NVL\RQ VRQUDVÕ �� VDDWWH DUWPÕú
EXOXQGX� |]HOOLNOH 7* G�]H\L NRQWURO GH÷HULQLQ
\DNODúÕN LNL NDWÕ LGL�

dDOÕúPDPÕ]GD SRVWRSHUDWLI �� VDDWWH VHUXP 7*
YH 9/'/ VHYL\HOHUL NRQWURO G�]H\LQH LQPLú
EXOXQXUNHQ \R÷XQ EDNÕP �QLWHOHULQGH LQI�]\RQ
X\JXODQDQ KDVWDODUGD �� VDDW LoLQGH DQFDN
NRQWURO GH÷HUOHULQH LQPLú RODUDN EXOXQPXú�
WXU������

'DKD |QFH \DSÕOPÕú oDOÕúPDODUGD SURSRIRO LQ�
I�]\RQXQD EDúODQGÕNWDQ VRQUD WRWDO NROHVWHURO
VHYL\HOHULQGHNL G�úPH������ EL]LP EXOJXODUÕPÕ]OD
X\XPOXGXU� %L]LP oDOÕúPDPÕ]ÕQ VRQXoODUÕ DUD�
VÕQGD EX EXOJX\D HN RODUDN /'/ G�]H\LQGHNL
D]DOPDGD \HU DOPDNWDGÕU�

dDOÕúPDPÕ]ÕQ VRQXFX� SURSRIRO�Q LQWUDYHQ|]
DQHVWH]L DPDFÕ LOH NXOODQÕOPDVÕQÕQ 9/'/ YH 7*
G�]H\OHULQGH EHOLUJLQ DUWÕúD QHGHQ ROGX÷XQX
IDNDW EX DUWÕúÕQ X\JXODPDQÕQ NHVLOPHVLQL WDNL�
EHQ NÕVD V�UHGH NRQWURO GH÷HUOHULQH G|QG��
÷�Q� J|VWHUGL�

6RQXo RODUDN� LQWUDNUDQLDO FHUUDKL VÕUDVÕQGD
SURSRIRO�Q� VHUHEUDO RNVLMHQ NXOODQÕPÕ YH
KHPRGLQDPL �]HULQH ELOLQHQ ROXPOX HWNLOHUL
QHGHQL LOH J�YHQOH NXOODQÕODELOHFH÷L DQFDN
VHUXP 7* G�]H\L \�NVHN YH\D VHNRQGHU KLSHU�
WULJOLVHULGHPL\H QHGHQ RODELOHFHN KLSRWLURLGL�
GLDEHWXV PHOOLWXV� NDUDFL÷HU KDVWDOÕNODUÕ� PXO�
WLSOH P\HORP JLEL SDWRORMLVL RODQODUGD 7* G�]H�
\LQL GDKD GD \�NVHOWHELOHFH÷L |QJ|U�OHUHN NXO�
ODQÕOPDVÕ \HULQGH ROXU NDQÕVÕQGD\Õ]�
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�� &RFNVKRWW ,'� 7KH SKDUPDFRNLQHWLFV RI SURSRIRO LQ WKH ,&8 SDWLHQWV�
-RXUQDO RI 'UXJ GHYHORSPHQW� ����� � 6XSSO� �� ������

�� 3LQDXG 0� /HODXVTXH -1� &KHWDQQHDX $ (IIHFWV RI SURSRIR RQ FHUHEUDO
KHPRG\QDPLFV DQG PHWDEROLVP LQ SDWLHQWV ZLWK EUDLQ WUDXPD�
$QHVWKHVLORJ\ ��������������

�� .HOO\ ')� *RRGDOH '%� :LOOLDPV -� +HUU\ '/� 3URSRIRO LQ WKH WUHDWPHQW RI
PRGHUDWH DQG VHYHUH KHDG LQMXU\� D UDQGRPL]HG� SURVSHFWLYH GRXEOH�
EOLQGHG SLOORW WULDO� - 1HURVXUJ ���� -XQ������������

�� .RIIHO -&� %HOOHU -3� /OHY -3� 0DUJLQ S� 2WWHUL -F� 3KDUPDFRNLQHWLFV RI
SURSRIRO DIWHU IRXU GD\V FRQVWDQW LQIXVLRQ� ,QWHQVLYH &DUH 0HGLFLQH�
����� �� 6XSSO� �� ����

�� $OEDQHVH -� /DFDUHOOH %� 0DUWLQ &� *RXLQ )� 3KDUPDFRNLQHWLFV RI SURSRIRO
DGPLQLVWUDWHG E\ SURORQJHG FRQWLQRXV LQWUDYHQRXV LQIXVLRQ LQ PDQ�
$QHVWKHVLRORJ\� ����� �� ��$�� $����

�� 6NHYHV 0$� 3U\V�5REHUWV &� 7KH SKDUPDFROORJ\ RI SURSRIRO� -RXUQDO RI
&OLQLFDO $QDHVWKHVLD� ����� � �6�� ��������

�� %R\OH :$� 6KHDU -0� :KLWH 3)� 6FKXOOHU '� 7ROHUHQFH DQG K\SHUOLSHPLD
GXULQJ ORQJ WHUP VHGDWLRQ ZLWK SURSRIRO� $QHVWKHVLROJ\� ����� �� ��$���
$����

�� +HQHOULMFN 9� )LWFK :� 0DWWKHXVVHQ 0� 9DQ $OOHQ +� 3OHWV &� /DZHUV 7�
(IIHFWV RI SURSRIRO RQ FHUHEUDO FLUFXODWLRQ DQG DXWRUHJXODWLRQ LQ WKH
EDERRQ� $QHVW $QDOJ� ����� ��� ��±���

�� 0LOOHU /-� :LOHV±3IHLIOHU 5� 3RURSRIRO IRU WKH ORQJ WHUP VHGDWLRQ RI
FULWLFDOO\ LOO SDWLHQW� $P - &ULW &DUH ���� -DQ�����±��

��� (GGOHVWRQ -0� 6KHOO\ 03 7KH HIIHFW RQ VHUXP OLSLG FRQFHQWUDWLRQV RI
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