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,OHDO� SHUIRUDWLRQ� LV� D� IUHTXHQWO\� HQFRXQWHULQJ� DQG� 
IRUPLGDEOH� VXUJLFDO� HPHUJHQF\� LQ� GHYHORSLQJ� 
FRXQWULHV���7\SKRLG�IHYHU� LV�FRPPRQ�DQG�UHSRUWHG�DV�
WKH� SUHGRPLQDQW� FDXVH� RI� QRQ-WUDXPDWLF� LOHDO� 
SHUIRUDWLRQ���7\SKRLG�IHYHU� LV�HQGHPLF� LQ� IHZ�SDUWV�RI�
3DNLVWDQ��HVSHFLDOO\�LQ�6LQGK��ZLWK�PRVW�RI�WKH�SDWLHQWV�
ZHUH� TXLQRORQH� UHVLVWDQW� DQG� SUHVHQWHG� ZLWK� LOHDO� 
SHUIRUDWLRQ�� 7KHVH� SDWLHQWV� XVXDOO\� KDYLQJ� VHYHUH� 
LQWUDSHULWRQHDO�FRQWDPLQDWLRQ��VR�LOHRVWRP\�LV�WKH�RQO\�
UHVRUW� RI� VXFK� SDWLHQWV�� 2WKHU� FDXVHV� RI� LOHDO� 
SHUIRUDWLRQ� LQFOXGH� PDOLJQDQF\�� WXEHUFXORVLV�� FURKQ¶V�
GLVHDVH�HWF���,OHDO�SHUIRUDWLRQ�GXH�WR�W\SKRLG�IHYHU�KDV�
EHHQ�REVHUYHG�ZLWK�WKH�UHPDUNDEOH�GLIIHUHQFH�LQ�KLJK�
DQG� ORZ� LQFRPH� FRXQWULHV� WKDW� DUH� ����� WR� ���� 
UHVSHFWLYHO\��� ,OHDO�SHUIRUDWLRQ�VHFRQGDU\�WR�W\SKRLG�LV�
D� DODUPLQJ� FRQGLWLRQ� DQG� QHHG� XUJHQW� VXUJLFDO� 
LQWHUYHQWLRQ��,OHRVWRP\�DV�D�WUHDWPHQW�PRGDOLW\�FDUULHV�
ORZHU� PRUWDOLW\� UDWH� GXH� WR� WKH� HDUO\� VWDUW� RI� HQWHUDO�
IHHGLQJ�DQG�QXWULWLRQDO�EXLOW�XS�KLJKHU�UDWH�RI�PRUELGLW\�
GXH� WR� LQFUHDVHG� KRVSLWDO� VWD\�-��� 5HYHUVDO� RI� D� ORRS�
VWRPD�FDQ�EH�FDUULHG�RXW�XQGHU�ORFDO��VSLQDO�RU�JHQHUDO�
DQHVWKHVLD� E\� LQWUD-SHULWRQHDO� RU� H[WUD-SHULWRQHDO� 
FORVXUH��7KH�SURFHGXUH�RI�LOHRVWRP\�XVXDOO\�SHUIRUPHG�

��WR���-ZHHN�GXUDWLRQ���,W�LV�HDVLHU�WR�SHUIRUP�LI�SHULRG�
RI� DW� OHDVW� ��� ZHHNV� DOORZHG� HODSVLQJ� EHWZHHQ� 
IRUPDWLRQ� RI� WKH� VWRPD� DQG� UHYHUVDO� VR� WKDW� WKHUH� LV�
WLPH�IRU�HGHPD�DQG�LQIODPPDWRU\�DGKHVLRQV�WR�VHWWOH�-

���7KH�TXDOLW\�RI�OLIH�RI�SDWLHQW�PD\�JHW�DIIHFWHG�GXH�WR�
LWV� UHODWHG� FRPSOLFDWLRQV��� 7KHUH� LV� D� JUHDW� FXUUHQW� 
LQWHUHVW�WRZDUGV�WKH�HDUO\�UHYHUVH�RI�LQWHVWLQDO�VWRPDV��
PDQ\�RI� WKH� VWXGLHV�KDG�DGYRFDWHG� WKH� QHZ�FRQFHSW�
RI�HDUO\�UHYHUVH�RI�LQWHVWLQDO�VWRPD�DIWHU���ZHHNV�IURP�
LWV� FUHDWLRQ��� +RZHYHU�� D� UHYLHZ� IURP� D� VWXG\� 
FRQFOXGHG� WKDW� FORVLQJ� RI� WHPSRUDU\� VWRPD� FDQ� EH�
GRQH� ZLWKLQ� �� ZHHNV� DQG� LW� GLG� QRW� VHHP� WR� EH� 
DVVRFLDWHG� ZLWK� DQ� LQFUHDVH� LQ� PRUELGLW\� DQG� 
PRUWDOLW\��� 'HVSLWH� WKH� IDFW� WKDW� VWRPD� �LOHRVWRP\�� 
UHYHUVDO� LV�D� OLIHVDYLQJ�SURFHGXUH��VWLOO� LW�PD\�UHVXOW� LQ�
QXPEHU�RI�PDMRU�FRPSOLFDWLRQV�UDQJLQJ�IURP����WR����
DQG�PLQRU�FRPSOLFDWLRQV�IURP����WR�����WKDW�UHTXLUH�
UHRSHQLQJ� RI� DEGRPHQ�-��� (DUO\� UHYHUVDO� LOHRVWRP\� LV�
EHQHILFLDO� IRU�SDWLHQWV� LQ� WHUPV�RI� LPSURYLQJ�TXDOLW\�RI�
OLIH�DV� WKH�FRPSOLFDWLRQV� OLNH�VWRPD� OHDNDJH�� LUULWDWLRQ�
RI� SDUDVWRPDO� VNLQ�� VWRPD� SURODSVHG� HWF�� DUH� OLPLWHG�
FRPSDULVRQ�ZLWK�WKH�ODWH�UHYHUVDO�SURFHGXUH��-����(DUO\�
UHYHUVDO� LOHRVWRP\� LV� DOVR� HIIHFWLYH� LQ� UHGXFLQJ� WKH�
RYHUDOO� KHDOWK� FDUH� FRVW� DV� ZHOO� DV� UHGXFHV� WKH� 
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FRPSODLQWV�RI�SRVW-VXUJLFDO�QDXVHD�DQG�YRPLWLQJ����7R�
WKH� EHVW� RI� RXU� NQRZOHGJH�� QR� VWXG\� FRQGXFWHG� LQ� 
3DNLVWDQ� RU� LQ� 6LQGK�� +HQFH� WKLV� VWXG\� KDV� EHHQ� 
FRQGXFWHG� DVVHVV� WKH� HIIHFWLYHQHVV� RI� HDUO\� UHYHUVDO�
YHUVXV� GHOD\HG� WHPSRUDU\� LOHRVWRP\� DIWHU� W\SKRLG� 
SHUIRUDWLRQ� LQ� WHUPV� RI� PRUELGLW\� DQG� PRUWDOLW\� DW�
/80+6��2Q� HTXDO� RU� EHVW� RXWFRPH�RI� HDUO\� UHYHUVDO�
WHFKQLTXH�� WKLV�ZLOO�EH� UHFRPPHQGHG� WR�GHFUHDVH� WKH�
HFRQRPLF�EXUGHQ�DQG�EHWWHU�HDUO\�VXUYLYDO� 

0(7+2'2/2*< 

3UHVHQW� SURVSHFWLYH� FRPSDUDWLYH� VWXG\� ZDV�
FRQGXFWHG� LQ� GHSDUWPHQW� RI� VXUJHU\�� /LDTXDW�
8QLYHUVLW\�RI�0HGLFDO�DQG�+HDOWK�6FLHQFHV��-DPVKRUR�
IURP�$SULO������WR�0DUFK�������6WXG\�ZDV�GRQH�DIWHU�
HWKLFDO� DSSURYDO� RI� HWKLFDO� UHYLHZ� FRPPLWWHH� RI�
/80+6��3DWLHQWV�DGPLWWHG�LQ�WKH�VXUJLFDO�XQLW�LQ�ZKRP�
WKH�WHPSRUDU\�LOHRVWRP\�ZDV�FDUULHG�RXW�DIWHU�W\SKRLG�
SHUIRUDWLRQ�DFFRUGLQJ�WR�RXU�XQLW�SURWRFROV�KDYLQJ�DJH�
PRUH� WKDQ� ��� \HDUV� DQG� HLWKHU� RI� JHQGHU� ZHUH�
LQFOXGHG�� WKRVH� ZHUH� XQILW� IRU� DQHVWKHVLD�� GLDEHWHV�
DQG� QRW� DJUHH� WR� SDUWLFLSDWH� LQ� WKH� VWXG\� ZHUH�
H[FOXGHG� IURP� WKH�VWXG\�����SDWLHQWV�ZHUH�FDOFXODWHG�
YLD� UDRVRIW� VRIWZDUH� E\� WDNLQJ� SURSRUWLRQ� RI� ������ RI�
W\SKRLG� SHUIRUDWLRQ�� ZLWK� ���� FRQILGHQWLDO� OHYHO� DQG�
���PDUJLQ�HUURU���3DWLHQWV�ZHUH�GLYLGHG�LQ�WZR�JURXSV�
JURXS� ,� DQG� ,,� YLD� ORWWHU\�PHWKRG��3DWLHQWV� RI� JURXS� ,�
XQGHUZHQW� RI� HDUO\� UHYHUVDO� DQG� SDWLHQWV� RI� JURXS� ,,�
XQGHUZHQW� GHOD\HG� UHYHUVDO�� ,QIRUPHG� FRQVHQW� ZDV�
WDNHQ� IURP� HDFK� SDWLHQW� SULRU� WKH� VWXG\� DQG� DOVR�
LQIRUPHG� UHJDUGLQJ� WKH� SXUSRVH�� PHWKRG� DQG�
LQYROYHPHQW� RI� DQ\� ULVN� GXULQJ� WKH� VWXG\� DV� ZHOO� DV�
WKH\� ZHUH� JLYHQ� IUHHGRP� WR� OHDYH� WKH� VWXG\� DW� DQ\�
SRLQW�� ,OHRVWRP\� UHYHUVDO� �VWRPD� FORVXUH�� SURFHGXUH�
ZDV� SHUIRUPHG� E\� VHQLRU� JHQHUDO� VXUJHRQ� PLQLPXP�
H[SHULHQFH�PRUH�WKDQ���\HDUV��3DWLHQWV�ZHUH�IROORZHG�
IRU� ��� GD\V�� $OO� WKH� GDWD� UHJDUGLQJ� GHPRJUDSKLF�
FKDUDFWHULVWLFV� LQFOXGLQJ� SRVW-RSHUDWLYH� FRPSOLFDWLRQ�
DV�� ZRXQG� LQIHFWLRQ�� LQWUD-DEGRPLQDO� FROOHFWLRQV��
ODSDURWRP\�� OHDN� DW� DQDVWRPRWLF� VLWH� DQG� PHGLFDO�
FRPSOLFDWLRQV� OLNH� SQHXPRQLD�� XULQDU\� WUDFW� LQIHFWLRQ��
GHHS� YHQRXV� WKURPERVLV� DQG� RWKHU� VWRPD� ZHUH�
UHFRUGHG��'DWD�ZDV�DQDO\]HG�E\�XVLQJ�6366�YHUVLRQ�
����0HDQ�DQG�VWDQGDUG�ZHUH�FRPSXWHG�IRU�QXPHULFDO�
YDULDEOHV��)UHTXHQF\�DQG�SHUFHQWDJH�ZHUH�FRPSXWHG�
IRU�FDWHJRULFDO�YDULDEOHV��&KL-VTXDUH� WHVW�ZDV�DSSOLHG�
DQG�D�S-YDOXH�������ZDV�FRQVLGHUHG�DV�VLJQLILFDQW� 
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7RWDO� ��� SDWLHQWV� ZHUH� VWXGLHG�� WKHLU� PHDQ� DJH� ZDV�
����������\HDUV�HDUO\�UHYHUVDO�JURXS�DQG����������RI�
JURXS�ODWH�UHYHUVDO�JURXS��2XW�RI�DOO�VWXG\�SDUWLFLSDQWV�
����������KDG�DJH�JURXS�RI���-���\HDUV�������������
ZHUH�ZLWK�DJH�JURXS�RI���-���\HDUV�DQG�������������
ZHUH�EHWZHHQ���-���\HDUV��0DOHV�ZHUH�PRVW�FRPPRQ�
LQ� ERWK� JURXSV� L�H�� ������ LQ� JURXS� ,� DQG� ������ LQ�
JURXS�,,��ZKLOH�IHPDOHV�ZHUH�����LQ�JURXS�,�DQG�����
LQ� JURXS� ,,�� )LQGLQJV� UHJDUGLQJ� DJH� DQG� JHQGHU�ZHUH�

VWDWLVWLFDOO\� LQVLJQLILFDQW�� ���� SDWLHQWV� ZHUH� VPRNHUV�
RI� JURXS� ,� DQG� ������ VPRNHUV� ZHUH� LQ� JURXS� ,,��
$FFRUGLQJ� WR� WKH� SUHVHQWLQJ� V\PSWRPV� DEGRPLQDO�
SDLQ�� QDXVHD�YRPLWLQJ� DQG� IHYHU� ZHUH�PRVW� FRPPRQ�
LQ� ERWK� JURXSV� DQG� VWDWLVWLFDOO\� LQVLJQLILFDQW� S-YDOXH�
�������0RVW�RI�WKH�FDVHV�RI�ERWK�JURXSV�KDG�RSHUDWLQJ�
WLPH����� PLQXWHV� DV�� ���� RI� JURXS� ,� DQG� ���� RI�
JURXS� ,,�� S-YDOXH� ������� %OHHGLQJ� GXULQJ� WKH� VXUJHU\�
ZDV�����LQ�JURXS�,�DQG�������LQ�JURXS�,,��7DEOH�,�� 
$FFRUGLQJ� WR� WKH� SRVWRSHUDWLYH� FRPSOLFDWLRQV� VNLQ�
H[FRULDWLRQ�� SDUDVWRPDO� KHUQLD�� ZRXQG� LQIHFWLRQ� DQG�
LQWUD-DEGRPLQDO� FROOHFWLRQ� ZHUH� VLJQLILFDQWO\� ORZHU� LQ�
JURXS� ,� DV� FRPSDUHG� WR� JURXS� ,,�� 3URORQJHG� KRVSLWDO�
VWD\�ZDV�KLJKHU�LQ�SDWLHQWV�RI�JURXS�,,�DV�FRPSDUHG�WR�
JURXS�,��S-YDOXH�������7DEOH�,,� 
7$%/(�,��&203$5,621�2)�*(1(5$/�
&+$5$&7(5,67,&6�%(7:((1�%27+�678'<�
*52836��Q ��� 
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5HYHUVDO� RI� LOHRVWRP\� LV� WKH� SURFHGXUH� SHUIRUPHG� WR�
UHMRLQ� RU� UHFRQQHFW� WKH� ORRS� RU� HQG� RI� LOHXP� IRU�
UHVWRUDWLRQ� RI� JXW� FRQWLQXLW\�� DWWDFKHG� SUHYLRXVO\�ZLWK�
WKH�DEGRPLQDO�VNLQ�WR�IRUP�VWRPD�IRU�WKH�PDQDJHPHQW�
RI�LQWHVWLQDO�OHDNV�IROORZLQJ�LQGH[�VXUJHU\��,Q�WKLV�VWXG\�
HDUO\� UHYHUVDO� VKRZHG� JRRG� RXWFRPH� HTXDO� WR� ODWH�
UHYHUVDO� JURXS� PRVWO\� LQ� WHUPV� RI� SRVWRSHUDWLYH�

(DUO\�RU�'HOD\HG�5HYHUVDO�RI�7HPSRUDU\�,OHRVWRP\�DIWHU�7\SKRLG�3HUIRUDWLRQ 
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LQIHFWLRQ��DV�ZH�IRXQG�ZRXQG�LQIHFWLRQ�ZDV���SDWLHQWV�
RI�HDUO\�UHYHUVDO�JURXS�DQG���SDWLHQWV�RI� ODWH�UHYHUVDO�
JURXS�ZKLFK�ZDV�VWDWLVWLFDOO\�LQVLJQLILFDQW��:KLOH�LQ�WKH�
VWXG\� RI� 6DUDZJL� 0� ������� UHSRUWHG� WKDW� ZRXQG�
LQIHFWLRQ� ZDV� WKH� PRVW� IUHTXHQWO\� HQFRXQWHUHG� SRVW-
RSHUDWLYH� FRPSOLFDWLRQ� ������ LQ� HDUO\� JURXS�� 7KHVH�
ILQGLQJV� DUH� FRQVLVWHQW� ZLWK� WKH� ILQGLQJV� RI� $OYHV� $�
�������� ZKR� DOVR� REVHUYHG� WKDW� WKH� VXUJLFDO� VLWH�
LQIHFWLRQ� ZDV� PRUH� FRPPRQ� LQ� SDWLHQWV� WKDW�
XQGHUZHQW� HDUO\� UHYHUVDO� WKDQ� WKRVH� WKDW� XQGHUZHQW�
ODWH�UHYHUVDO����,Q�WKLV�VWXG\�QR�PRUWDOLW\�ZDV�REVHUYHG�
GXULQJ�KRVSLWDO�VWD\V��ZKLFK�ZDV�VLPLODU�WR�WKH�ILQGLQJV�
RI�$OYHV�$�������� 
,Q� WKLV� VWXG\�� DQDVWRPRVLV� OHDN� ZDV� IRXQG� LQ� RQH�
SDWLHQW�RI�HDUO\�UHYHUVDO�JURXS�DQG�LQ���SDWLHQWV�RI�ODWH�
UHYHUVDO� JURXS�� ZKLFK� LV� VWDWLVWLFDOO\� LQVLJQLILFDQW��
6DUDZJL� 0� �������UHSRUWHG� WKDW� LQ� ODWH� FORVXUH� JURXS�
WZR� SDWLHQWV� GHYHORSHG� DQDVWRPRWLF� OHDN� UHTXLULQJ� 
UH-ODSDURWRP\�DQG�UH-VWRPD�IRUPDWLRQ� 
,Q�WKLV�VWXG\��KRVSLWDO�VWD\�ZDV�VLJQLILFDQWO\�VKRUWHQ�LQ�
HDUO\� UHYHUVDO� JURXSV� SDWLHQWV� LQ� FRQWUDVW� WR� ODWH�
UHYHUVDO� JURXS¶V� SDWLHQWV� S-YDOXH� ������� 6LPLODUO\�
0HQHJDX[�)��������UHSRUWHG�WKDW�WKH�PHGLDQ�OHQJWK�RI�
KRVSLWDO�VWD\�RI�WKHLU�SDWLHQWV�ZDV�VLJQLILFDQWO\�VKRUWHU�
LQ�HDUO\�FORVXUH�JURXS�FRPSDUHG�ZLWK�WKH�FRQYHQWLRQDO�
FORVXUH� JURXS�� 6WXGLHV� UHYHDOHG� WKDW� HDUO\� FORVXUH� RI�
LOHRVWRP\� LV� QRW� RQO\� IHDVLEOH� EXW� DOVR� UHGXFHV� WKH�
PRUELGLW\�DQG�XOWLPDWHO\�LPSURYHV�WKH�TXDOLW\�RI�OLIH�-����
,Q� RQH� VWXG\�� 2PXQGVHQ� 0� ������� UHSRUWHG� WKDW� LQ�
WKHLU�VWXG\�WKHUH�ZDV�����LQFUHDVH�LQ�FRPSOLFDWLRQV�LQ�
HDUO\� UHYHUVDO� JURXS�� ,Q� DQRWKHU� UHFHQW� VWXG\� RI�
$EGDOOD� 6� ������� DOVR� IRXQG� FRPSDUDEOH� ILQGLQJV� DV�
KRVSLWDO� OHQJWK� RI� VWD\� DQG� DYHUDJH� QXPEHU� RI�
SRVWRSHUDWLYH� FRPSOLFDWLRQV� IROORZLQJ� FLUFXPVWRPDO�
ORRS� LOHRVWRP\�FORVXUH�ZHUH� VLJQLILFDQWO\� ORZHU� LQ� WKH�
HDUO\� WKDQ� LQ� WKH� ODWH� FORVXUH� JURXS�� ,Q� WKLV� VWXG\� 
LQWUD-RSHUDWLYH� EORRG� ORVV� DQG� D� VLPLODU� QXPEHU� RI�

FRQYHUVLRQV�WR� ODSDURWRP\�LQ�ERWK�JURXSV�FRQILUP�WKH�
WHFKQLFDO� IHDVLELOLW\�RI�HDUO\�VWRPD�FORVXUH�DQG�VKRZV�
WKDW� HDUO\� FORVXUH� FDQ� EH� XQGHUWDNHQ� ZLWKRXW�
DGGLWLRQDO� RSHUDWLYH� PRUELGLW\�� 6LPLODU� ILQGLQJV� ZHUH�
UHFRUGHG�E\�D�SUHYLRXV�VWXG\�IURP�)UDQFH��� 
,Q� WKLV� VWXG\� PHDQ� DJH� ZDV� ���������� \HDUV� HDUO\�
UHYHUVDO� JURXS� DQG� ��������� RI� JURXS� ODWH� UHYHUVDO�
JURXS��:KLOH� LQ� WKH� VWXG\� RI� $EGDOOD� 6� �������VWDWHG�
WKDW�PHDQ�DJH�RI�HDUO\�JURXS�SDWLHQWV�ZDV������\HDUV�
DQG� ����� \HDUV� RI� ODWH� UHYHUVDO� JURXS�� ZKLOH� JHQGHU�
GLVWULEXWLRQ� ZDV� VLPLODU� WR� WKLV� VWXG\�� :LWK� WKH�
VWUHQJWKV��SUHVHQW�VWXG\�KDG�D�IHZ�OLPLWDWLRQV��)LUVW�RI�
DOO� WKLV� VWXG\� ZDV� FRQGXFWHG� LQ� RQH� SXEOLF� VHFWRU�
WHUWLDU\� FDUH� FHQWUH� VR� ZH� GRQ¶W� OLPLWHG� QXPEHU� RI�
SDWLHQWV� WR� VWXG\�� 6HFRQGO\�� ZH� GRQ¶W� KDYH� DQ\�
VSHFLILF� FXW-RII� IRU� WKH� HDUO\� UHYHUVDO� RI� LOHRVWRP\�
GHVSLWH� WKDW� LW� ZDV� WDNHQ� DV� UDQJH� RI� ��� WR� ��� GD\V��
7RWDO� FRVW� LQFXUUHG� ZDV� RQO\� DQDO\]HG� IRU� WKH�
LOHRVWRP\��VWRPD��FDUH�L�H��RQO\�FRVW�RI�VWRPD�EDJV�HWF�
ZDV� DQDO\]HG� LQ� RXU� VWXG\�� :KHUHDV�� WKH� WRWDO�
KHDOWKFDUH�FRVW�RI�SDWLHQW�FRXOGQ¶W�EH�DQDO\]HG�DV�WKH�
VWXG\�ZDV�FDUULHG�RXW�LQ�D�SXEOLF�VHFWRU�KRVSLWDO�ZKHUH�
WKHUH� LV� QR� FKDUJH� RU� WUHDWPHQW� FRVW� DSSOLHG��
)XUWKHUPRUH�� ZH� KDG� GRQH� DVVHVVPHQW� RI� TXDOLW\� RI�
OLIH� RI� SDWLHQWV� DIWHU� WHPSRUDU\� LOHRVWRP\� VXEMHFWLYHO\�
EXW�QRW�REMHFWLYHO\�LQ�WKLV�VWXG\� 
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,W� ZDV� FRQFOXGHG� WKDW� HDUO\� UHYHUVDO� RI� WHPSRUDU\�
LOHRVWRP\� LV� IHDVLEOH� DQG� VDIH�� %\� HDUO\� UHYHUVDO� RI�
WHPSRUDU\� ZRXOG� \LHOG� HFRQRPLF� DQG� DGPLQLVWUDWLYH�
EHQHILWV� WR� WKH� GHSDUWPHQW� DQG� SHUVRQDO� EHQHILWV� IRU�
SDWLHQWV�� &RPSOLFDWLRQV� OLNH� ULVN� RI� EOHHGLQJ��
DQDVWRPRWLF�OHDN�DQG�RWKHU�PHGLFDO�DV�ZHOO�DV�VXUJLFDO�
FRPSOLFDWLRQV� ZLWK� HDUO\� UHYHUVDO� PHWKRG� LV� YHU\�
OLPLWHG� FRPSDULVRQ� WR� WKH� ODWH� UHYHUVDO� RI� WHPSRUDU\�
LOHRVWRP\�� 

(WKLFDO� SHUPLVVLRQ�� /LDTXDW�8QLYHUVLW\�RI�0HGLFDO�
	�+HDOWK� 6FLHQFHV�(5&� DSSURYDO� OHWWHU� 1R�� /80+6�
5(&�-�����GDWHG����-��-����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

5()(5(1&(6 

�� 9HUPD�+��'HY�.��3DQGH\�6��*XUDZDOLD�-��0DUZDK�
6��7HPSRUDU\�ORRS�YHUVXV�HQG�LOHRVWRP\�IRU�IDHFDO�
GLYHUVLRQ� LQ� LOHDO� SHUIRUDWLRQ�� D� FDVH� PDWFKHG�
VWXG\�� 6UL� /DQND� -� 6XUJ�� ������ ������� �-���
GRL���������VOMV�Y��L������� 

�� 9HUPD� +�� 3DQGH\� 6�� 6KHRUDQ� .'�� 0DUZDK� 6��
6XUJLFDO� DXGLW� RI� SDWLHQWV� ZLWK� LOHDO� SHUIRUDWLRQV�
UHTXLULQJ� LOHRVWRP\� LQ� D�7HUWLDU\�&DUH�+RVSLWDO� LQ�
,QGLD��6XUJHU\�UHVHDUFK�DQG�SUDFWLFH��������������
���������������������������� 

�� 5REHUWVRQ� -3�� 3XFNHWW� -�� 9DWKHU� 5�� -DXQJ� 5��
%LVVHWW� ,�� (DUO\� FORVXUH� RI� WHPSRUDU\� ORRS�
LOHRVWRPLHV��$�V\VWHPDWLF�UHYLHZ� 2VWRP\�:RXQG�

6KLUD]�6KDLNK��=DPHHU�+XVVDLQ�/DJKDUL��4DPEHU�$OL�/DJKDUL��6KDKQDZD]�$EUR��1DZD]�$OL�'DO 

�� 

7$%/(�,,��&203$5,621�2)�3267-23(5$7,9(�
&203/,&$7,216�$1'�+263,7$/�67$<�,1�%27+�
*52836��Q ��� 

9DULDEOHV 
(DUO\� 

UHYHUVDO�
JURXS�Q ��� 

/DWH� 
UHYHUVDO�

JURXS�Q ��� 
3-9DOXH 

&RPSOLFDWLRQV 
6NLQ�([FRULDWLRQ 
3DUDVWRPDO�+HUQLD 
:RXQG�,QIHFWLRQ 
5HWUDFWLRQ 

  
� 
� 
� 
� 

  
� 
� 
� 
� 

  
����� 

8ULQDU\�7UDFW�,QIHFWLRQ 
,QWUD-DEGRPLQDO� 
FROOHFWLRQ 
$QDVWRPRWLF�/HDN 
(OHFWURO\WH�,PEDODQFH 
+RVSLWDO�VWD\ 
����GD\V 
��-���GD\V 
!���GD\V 

� 
� 
� 
� 

  
�� 
�� 
�� 

� 
� 
� 
� 

  
�� 
�� 
�� 

 ����� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�$35,/--81(�������9RO�����1R���� 

0DQDJ� ���������������-�� 
�� $WDPDQDOS� 66�� $\GLQOL� %�� 2]WXUN� *�� 2UHQ� '��

%DVRJOX� 0�� <LOGLUJDQ� 0,�� 7\SKRLG� LQWHVWLQDO�
SHUIRUDWLRQV�� WZHQW\-VL[� \HDU� H[SHULHQFH��:RUOG� -�
6XUJ�� ������ ������� ����-��� GRL�� ��������V�����-
���-����-��� 

�� 5XELR-3HUH]� ,�� /HRQ� 0�� 3DVWRU� '�� 'LD]�
'RPLQJXH]�-��&DQWHUR�5��,QFUHDVHG�SRVWRSHUDWLYH�
FRPSOLFDWLRQV� DIWHU� SURWHFWLYH� LOHRVWRP\� FORVXUH�
GHOD\��$Q� LQVWLWXWLRQDO�VWXG\� :RUOG�-�*DVWURLQWHVW�
6XUJ� ������ ������ ���-���� GRL� ��������ZMJV�Y��L�
������ 

�� 0DOD�7��1HVEDNNHQ�$��0RUELGLW\�UHODWHG�WR�WKH�XVH�
RI� D� SURWHFWLYH� VWRPD� LQ� DQWHULRU� UHVHFWLRQ� IRU�
UHFWDO� FDQFHU��&RORUHFWDO�'LV�� ������������� ���-���
GRL����������M�����-����������������[� 

�� 6LOYD�0$��5DWQD\DNH�*��'HHQ�.,��4XDOLW\�RI�OLIH�RI�
VWRPD� SDWLHQWV�� 7HPSRUDU\� LOHRVWRP\� YHUVXV�
FRORVWRP\�� :RUOG� -� 6XUJ�� ������ ������� ���-��� 
GRL����������V�����-���-����-��� 

�� .UDQG�2�� <DOWL� 7�� %HUEHU� ,�� 7HOOLRJOX�*�� (DUO\� YV��
GHOD\HG�FORVXUH�RI� WHPSRUDU\�FRYHULQJ� LOHRVWRP\��
$� SURVSHFWLYH� VWXG\�� +HSDWRJDVWURHQWHURORJ\��
�����������������-�� 

�� .KDQ� 0$�� ,PUDQ� $�� 1DZD]� +�� $ULI� $�� 8OODK� $��
)UHTXHQF\� RI� VXUJLFDO� VLWH� LQIHFWLRQ� IROORZLQJ�
RZLQJ�LQWHVWLQDO�VWRPD��.K\EHU�-�0HG�6FL���������
��������-�� 

��� +LQGHQEXUJ�7��5RVHQEHUJ�-��&ORVLQJ�D�WHPSRUDU\�
LOHRVWRP\�ZLWKLQ�WZR�ZHHNV��'DQ�0HG�%XOO��������
�������$����� 

��� 5DMDUHWQDP� 1�� /LHVNH� %�� ,OHRVWRP\�� 6WDW� 3HDUOV�
>,QWHUQHW@�� 7UHDVXUH� ,VODQG� �)/��� 6WDW� 3HDUOV�
3XEOLVKLQJ������� 

��� &ODYLHQ� 3$�� %DUNXQ� -�� GH� 2OLYHLUD� 0/�� 9DXWKH\�
-1�� 'LQGR� '�� 6FKXOLFN� 5'�� HW� DO�� 7KH� &ODYLHQ-
'LQGR�FODVVLILFDWLRQ�RI�VXUJLFDO�FRPSOLFDWLRQV��)LYH
-\HDU� H[SHULHQFH� $QQ� 6XUJ� ������ �������� ���-

����GRL����������6/$��E���H����E��FD��� 
��� $DURQVRQ�1.��$KPHG]DL�6��%HUJPDQ�%��%XOOLQJHU�

0�� &XOO� $�� 'XH]� 1-�� HW� DO�� 7KH� (XURSHDQ�
2UJDQL]DWLRQ� IRU� 5HVHDUFK� DQG� 7UHDWPHQW� RI�
&DQFHU� 4/4-&���� $� TXDOLW\-RI-OLIH� LQVWUXPHQW� IRU�
XVH� LQ� LQWHUQDWLRQDO� FOLQLFDO� WULDOV� LQ� RQFRORJ\�  
-� 1DWO� &DQFHU� ,QVW� ������ ������� ���-���� 
GRL����������MQFL���������� 

��� *XMUDO� 6�� &RQUR\� 7�� )OHLVVQHU� &�� 6H]HU� 2�� .LQJ�
30�� $YHU\� .1�� HW� DO�� $VVHVVLQJ� TXDOLW\� RI� OLIH� LQ�
SDWLHQWV�ZLWK� FRORUHFWDO� FDQFHU��$Q� XSGDWH� RI� WKH�
(257&� TXDOLW\� RI� OLIH� TXHVWLRQQDLUH� (XU� -�
&DQFHU� ������ �������� ����-���� GRL�� ��������M��
HMFD�������������� 

��� 2PXQGVHQ� 0�� +D\HV� -�� &ROOLQVRQ� 5�� 0HUULH� $��
3DUU\�%��%LVVHWW�,��(DUO\�LOHRVWRP\�FORVXUH��,V�WKHUH�
D� GRZQVLGH" $1=� -� 6XUJ� ������ ������� ���-��� 
GRL����������M�����-����������������[�� 

��� 6DUDZJL�0��6LQJK�6.��7LZDU\�$.��.XPDU�$��(DUO\�
9V� 'HOD\HG� /RRS� ,OHRVWRP\� &ORVXUH�� $�
&RPSDUDWLYH�6WXG\�� ,265�-�'HQW�0HG�6FL��������
���������-��� 

��� $OYHV�$��3DQLV�<��/HORQJ�%��'RXVVHW�%��%HQRLVW�6��
9LFDXW�(��5DQGRPL]HG�FOLQLFDO�WULDO�RI�HDUO\�YHUVXV�
GHOD\HG� WHPSRUDU\� VWRPD� FORVXUH� DIWHU�
SURFWHFWRP\� %U� -� 6XUJ� ������ �������� ���-��� 
GRL����������EMV������ 

��� 0HQHJDX[�)��-RUGL-*DODLV�3��7XUULQ�1��&KLJRW�-3��
&ORVXUH�RI� VPDOO� ERZHO� VWRPDV�RQ�SRVW-RSHUDWLYH�
GD\� ��� (XU� -� 6XUJ� ������ ��������� ���-��� 
GRL����������������������������� 

��� $EGDOOD�6��6FDUSLQDWD�5�� (DUO\� DQG� /DWH�&ORVXUH�
RI�/RRS�,OHRVWRPLHV��$�5HWURVSHFWLYH�&RPSDUDWLYH�
2XWFRPHV� $QDO\VLV�� 2VWRP\� :RXQG� 0DQDJH��
����������������-�� 

��� 1D¶D\D� +8�� (QL� 8(�� &KDPD� &0�� W\SKRLG�
SHUIRUDWLRQ� LQ� 0DLGXJXUL�� 1LJHULD�� $QQDOV� RI�
$IULFDQ�0HGLFLQH����������������-���� 

(DUO\�RU�'HOD\HG�5HYHUVDO�RI�7HPSRUDU\�,OHRVWRP\�DIWHU�7\SKRLG�3HUIRUDWLRQ 

�� 
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'U� 6KLUD]�6KDLNK��&RUUHVSRQGLQJ�$XWKRU� 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�6XUJHU\ 
/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�	�+HDOWK�6FLHQFHV 
�/80+6���-DPVKRUR��6LQGK-3DNLVWDQ� 
(PDLO� VKLUD]BVKDLNK����#KRWPDLO�FRP 
  
'U��=DPHHU�+XVVDLQ�/DJKDUL 
$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�6XUJHU\ 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 

'U��4DPEHU�$OL�/DJKDUL 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�6XUJHU\ 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��6KDKQDZD]�$EUR 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�6XUJHU\ 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��1DZD]�$OL�'DO 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�6XUJHU\ 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 


