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2%-(&7,9(�� 7R� HYDOXDWH� WKH� VKDGH� VHOHFWLRQ� SURFHGXUH� IRU� DQWHULRU� WHHWK� DPRQJ� GHQWDO� KRXVH�
VXUJHRQV��JHQHUDO�GHQWLVWV�DQG�VSHFLDOLVWV�RI�.DUDFKL� 
0(7+2'2/2*<��7KLV�GHVFULSWLYH�FURVV-VHFWLRQDO�VWXG\�ZDV�FDUULHG�RXW�WR�DVVHVV�NQRZOHGJH��DWWLWXGH�
DQG� SUDFWLFH� UHJDUGLQJ� VKDGH� VHOHFWLRQ� DPRQJ� KRXVH� VXUJHRQV�� JHQHUDO� GHQWLVWV� DQG� VSHFLDOLVWVRI�
.DUDFKL�IURP�)HEUXDU\-$SULO�������$�VWUXFWXUHG�TXHVWLRQQDLUH�FRQVLVWLQJ�RI�GHPRJUDSKLF�GDWD�DORQJ�ZLWK�
PXOWLSOH� FKRLFH� TXHVWLRQV� UHODWHG� WR� VKDGH� PDWFKLQJ� ZDV� XVHG� WR� FROOHFW� GDWD�� 4XHVWLRQQDLUHV� ZHUH�
GLVWULEXWHG�E\�KDQG�DQG�HOHFWURQLFDOO\� WKURXJK�JRRJOH� IRUPV�E\�QRQ-SUREDELOLW\�FRQYHQLHQFH�VDPSOLQJ�
WR� SDUWLFLSDQWV� ZKR� IXOILOOHG� WKH� LQFOXVLRQ� FULWHULD�� +RXVH� VXUJHRQV�� JHQHUDO� GHQWLVWV� DQG� VSHFLDOLVWV�
LQYROYHG�LQ�SURYLVLRQ�RI�IL[HG�UHVWRUDWLRQV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��3DUWLFLSDQWV�ZKR�UHIXVHG�WR�JLYH�
ZULWWHQ�LQIRUPHG�FRQVHQW�ZHUH�H[FOXGHG�IURP�WKH�VWXG\��6366�Y������ZDV�XVHG�IRU�GDWD�DQDO\VLV� 
5(68/76��2XW�RI�WKH�����IRUPV�GLVWULEXWHG������IRUPV�ZHUH�UHWXUQHG�FRPSOHWHO\�ILOOHG��JLYLQJ�D�UHVSRQVH�
UDWH�RI��������0DMRULW\�RI�KRXVH�VXUJHRQV�����������JHQHUDO�GHQWLVWV� ���������DQG�VSHFLDOLVWV� ���������
XVHG�YLVXDO�PHWKRG�IRU�VKDGH�VHOHFWLRQ�LQ�WKHLU�SUDFWLFH��XVLQJ�WKH�9LWD�FODVVLF�VKDGH�JXLGH��$ERXW�����
RI� VSHFLDOLVW� DOZD\V� VHOHFWHG� WKH� VKDGH� EHIRUH� DQ\� SURFHGXUH� DQG� LQYROYHG� WKHLU� WHDP�PHPEHUV� DQG�
SDWLHQWV¶� RSLQLRQ�� LQ� FRPSDULVRQ� ���� RI� KRXVH� VXUJHRQ� DOZD\V� VHOHFWHG� VKDGH� DIWHU� FRPSOHWLRQ� RI�
SURFHGXUH��0RVW�RI�KRXVH�VXUJHRQ�QHYHU� ILOOHG�VKDGH�PDSSLQJ�FKDUW�DQG�IDFHG�GLIILFXOW\�GXULQJ�VKDGH�
VHOHFWLRQ�� 0DMRULW\� RI� SUDFWLWLRQHUV� KDG� EOXH� FRORUHG� ZDOOV� DQG� FDELQHWV� LQ� WKHLU� SUDFWLFH� DQG� XVHG�
IOXRUHVFHQW�OLJKW�IRU�VKDGH�PDWFKLQJ��6SHFLDOLVWV�DOZD\V�VHOHFWHG�WKH�VKDGH�DW�SDWLHQWV¶�H\H�OHYHO�ZLWKLQ�
��VHFRQGV� 
&21&/86,21�� 6SHFLDOLVWV� KDYH� EHWWHU� NQRZOHGJH� UHJDUGLQJ� SULQFLSOHV� RI� WRRWK� VKDGH� VHOHFWLRQ�
SURFHGXUH�DV�FRPSDUHG�WR�JHQHUDO�GHQWLVWV�DQG�KRXVH�VXUJHRQV� 

.(<:25'6��6KDGH�VHOHFWLRQ��$QWHULRU�WHHWK��'HQWDO�SUDFWLWLRQHUV� 

,1752'8&7,21 

&RUUHFW�WRRWK�VKDGH�VHOHFWLRQ�DQG�FRPPXQLFDWLRQ�ZLWK�
WKH�GHQWDO�ODERUDWRU\�DUH�HVVHQWLDO�WR�WKH�VXFFHVV�RI�D�
UHVWRUDWLRQ��� 7KHUH� DUH� WZR� PHWKRGV� RI� VKDGH�
GHWHUPLQDWLRQ��FRPSDULVRQ�ZLWK�VKDGH�WDEV�DQG�VKDGH�
PHDVXUHPHQW� ZLWK� HOHFWURQLF� GHYLFHV��� 7KHVH� WZR�
PHWKRGV� KDYH� JRQH� XQGHU� JUHDW� LPSURYHPHQW� GXULQJ�
ODVW�GHFDGHV�DQG�WKHLU�FRPELQDWLRQ�LQFUHDVHV�HVWKHWLF�
VXFFHVV���7KURXJKRXW� WKH�\HDUV��GHQWDO�SDWLHQWV�KDYH�
JURZQ� WR� H[SHFW� PRUH� IURP� GHQWDO� WUHDWPHQW�� WKH\�
ZDQW� IXQFWLRQDOLW\�� EXW� DOVR� D� SOHDVLQJ� VPLOH��� 7KH�
SDWLHQW� LV� OLNHO\�WR�SODFH�D�JUHDW�GHDO�RI� LPSRUWDQFH�RI�
WKH� VKDGH-PDWFK� RI� DQ\� UHVWRUDWLYH� ZRUN� WKH\� PD\�
UHFHLYH��� 6KDGH-PDWFKLQJ� IRU� VXFK� SURFHGXUHV� LV�
JHQHUDOO\� FRQGXFWHG� VXEMHFWLYHO\�� GHQWLVWV�PXVW� RIWHQ�
XVH�WKHLU�EHVW�FOLQLFDO� MXGJPHQW�LQ�WKH�VHOHFWLRQ�RI�WKH�
SUHVFULSWLRQ�VKDGH�DQG�KRSH� WKH� UHVWRUDWLRQ�VKDGH� LV�
FOLQLFDOO\�DFFHSWDEOH���7KLV�DLU�RI�VXEMHFWLYLW\�GRHV�QRW�
DOLJQ�ZHOO�ZLWK�FXUUHQW�H[SHFWDWLRQV��$V�D�UHVXOW��VKDGH
-PDWFKLQJ� FRQWLQXHV� WR� EH� D� SUREOHP� LQ� WKH� GHQWDO�

ILHOG��7KH�FRPSOH[�QDWXUH�RI�REVHUYLQJ�FRORU�GRHV�QRW�
PDNH�WKH�SUREOHP�RI�VKDGH-PDWFKLQJ�DQ\�HDVLHU��� 
6KDGHV�RI�KXPDQ�WHHWK�FDQ�YDU\�IURP�GLIIHUHQW�DQJOHV�
GXH� WR� WKH� FXUYHG� DQG� PXOWL-OD\HUHG� QDWXUH� RI� WRRWK�
VWUXFWXUH��� 6KDGH-PDWFKLQJ� SURWRFRO� RXWOLQHV� WKRVH�
UHFRPPHQGDWLRQV� IRU� UHOLDEOH� VKDGH� PDWFK� VR� DV� WR�
DFKLHYH� SUHGLFWDEOH� HVWKHWLF� UHVXOWV��� 7KH� SURFHVV� RI�
WDNLQJ�WKH�SUHVFULSWLRQ�VKDGH�XVLQJ�WKH�VKDGH�JXLGH�LV�
UHODWLYHO\� VLPSOH�� KRZHYHU� VRPH� GHWDLOV� DQG�
UHFRPPHQGDWLRQV� QHHG� WR� EH� FRQVLGHUHG��� 7KH�
FOLQLFLDQ� VKRXOG� YLHZ� WKH� SDWLHQW¶V� WHHWK� �UHIHUHQFH�
WHHWK�� IURP� H\H� OHYHO�� 6KDGH-PDWFKLQJ� SURFHGXUHV�
VKRXOG�WDNH�SODFH�DW�WKH�EHJLQQLQJ�RI�WKH�DSSRLQWPHQW��
NHHSLQJ� LQ� PLQG� WKDW� WKH� SDWLHQWV¶� FORWKLQJ� FRXOG�
LQIOXHQFH�VKDGH�SHUFHSWLRQ����,Q�JHQHUDO��WKH�WDEV�WKDW�
FRPSULVH� WKH� VKDGH� JXLGH� DUH� RUJDQL]HG� LQ� VRPH�
IDVKLRQ� DFFRUGLQJ� WR�0XVVHO¶V� FRORU� SDUDPHWHUV�� 7KH�
EHVW� ZD\� WR� PDWFK� WKHVH� SDUDPHWHUV� FDQ� EH�
FRQIXVLQJ����6RPH�JXLGHV�VXJJHVW�DVVLJQLQJ�KXH�ILUVW��
2WKHU�VRXUFHV�DGYLVH�WKH�RSSRVLWH-PDWFK�KXH�ODVW��� 
7KHUH� KDYH� EHHQ� HIIRUWV� WR� LPSURYH� WKH� TXDOLWDWLYH��
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VXEMHFWLYH�QDWXUH�RI�VKDGH�JXLGH�DV�QHZHU�WRROV�KDYH�
EHHQ� LQWURGXFHG� LQWR� WKH� PDUNHW�� ([DPSOHV� RI� WKHVH�
GHYLFHV� LQFOXGH�� WKH� FRORULPHWHU�� WKH�
VSHFWURUDGLRPHWHU� DQG� WKH� VSHFWURSKRWRPHWHU�����
6SHFLILFDOO\�� WKH� VSHFWURSKRWRPHWHU� LV� D� PXOWL-
FRPSRQHQW�PDFKLQH� FDSDEOH�RI� XVLQJ� WKH� OLJKW� VLJQDO�
WKDW�UHIOHFWV�IURP�WKH�WRRWK�VWUXFWXUH����7KH�FDSDELOLWLHV�
RI�WKH�VSHFWURSKRWRPHWHU�DUH�DOVR�XVHG�LQ�RWKHU�ILHOGV�
VXFK� DV� DGYHUWLVLQJ� WR� LQVXUH� DFFXUDWH� DQG� SUHFLVH�
UHFUHDWLRQV� RI� WKH� FRORU� DVVRFLDWHG� ZLWK� WKH� EUDQG�
ORJR����7KH�6SHFWURSKRWRPHWHU� LV�DEOH� WR�SHUIRUP� WKH�
PHDVXUHPHQWV� UHTXLUHG� IRU� WKLV� E\� FRPSDULQJ� WKH�
UHIOHFWDQFH�IURP�³SXUH�ZKLWH´�RQ�WKH�FRORU�VSHFWUXP�DW�
YDULRXV� DQJOHV� WR� WKH� UHIOHFWDQFH� RI� OLJKW� IURP� WKH�
VXUIDFH� RI� WKH� REMHFW���� ,Q� UHJDUGV� WR� HVWKHWLFV�� WKH�
SDWLHQW¶V�SHUFHSWLRQ�LV�WKH�SULQFLSOH�FRQFHUQ��WKHUHIRUH�
SDWLHQW�RSLQLRQ�QHHGV�WR�EH�LQFRUSRUDWHG�LQ�DGGLWLRQ�WR�
WKH�YDOXHV�REWDLQHG�E\�FRORU�PDWFKLQJ� LQVWUXPHQWV�RU�
VKDGH�JXLGHV��� 
'HVSLWH� VKDGH� PDWFKLQJ� EHLQJ� DQ� LQWHJUDO� SDUW� RI�
SODQQLQJ� D� UHVWRUDWLRQ�� WKHUH� LV� QR� VWXG\� GRQH� WR� WKH�
EHVW� RI� RXU� NQRZOHGJH� RQ� WKH� GHQWLVWV� ZRUNLQJ� LQ�
.DUDFKL� WR� DVVHVV� WKHLU� SUDFWLFH� ZKHQ� FDUU\LQJ� RXW�
VKDGH� VHOHFWLRQ� IRU� D� SURVWKHVLV�� 7KLV� VWXG\� ZDV�
WKHUHIRUH�FRQGXFWHG�WR�DVVHVV�WKH�NQRZOHGJH��DWWLWXGH�
DQG� SUDFWLFHV� RI� VKDGH� PDWFKLQJ� DPRQJ� JHQHUDO�
GHQWLVWV�� KRXVH� VXUJHRQV� DQG� VSHFLDOLVWV� ZRUNLQJ� LQ�
.DUDFKL� 

0(7+2'2/2*< 

$� FURVV� VHFWLRQDO� VWXG\� UHJDUGLQJ� VKDGH� VHOHFWLRQ�
SURFHGXUH� ZDV� FRQGXFWHG� DPRQJ� KRXVH� VXUJHRQV��
JHQHUDO�GHQWLVWV�DQG�VSHFLDOLVWV� IURP�)HEUXDU\�-�$SULO�
������ 6WXG\� ZDV� FRQGXFWHG� DW� 'RZ� 8QLYHUVLW\� RI�
+HDOWK�6FLHQFHV��-LQQDK�6LQGK�0HGLFDO�8QLYHUVLW\�DQG�
YDULRXV� SULYDWH� GHQWDO� SUDFWLFHV� RI� .DUDFKL�� +RXVH�
VXUJHRQV��JHQHUDO�GHQWLVWV�DQG�VSHFLDOLVWV� LQYROYHG� LQ�
SURYLVLRQ� RI� IL[HG� UHVWRUDWLRQV� ZHUH� LQFOXGHG� LQ� WKH�
VWXG\�� 3DUWLFLSDQWV� ZKR� UHIXVHG� WR� JLYH� ZULWWHQ�
�SK\VLFDO� RU� HOHFWURQLF�� LQIRUPHG� FRQVHQW� ZHUH�
H[FOXGHG� IURP� WKH� VWXG\�� (WKLFDO� DSSURYDO� ZDV�
REWDLQHG� IURP� HWKLFDO� UHYLHZ� FRPPLWWHH� RI� -LQQDK�
6LQGK� 0HGLFDO� 8QLYHUVLW\�� .DUDFKL� �5HIHUHQFH� 1R��
-608�,5%����������� 
7KH�SDUWLFLSDQWV�ZHUH�JLYHQ�WKH�RSWLRQ�RI�QRW�UHYHDOLQJ�
WKHLU� QDPH� LI� WKH\� ZDQWHG� WR�PDLQWDLQ� FRQILGHQWLDOLW\��
7KH� VXUYH\� IRUP�ZDV� DGDSWHG� IURP�D� SUHYLRXV� VWXG\�
FRQGXFWHG� LQ� 6DXGL� $UDELD� ZLWK� FKDQJHV� PDGH�
NHHSLQJ�WKH�ORFDO�FRQWH[W�LQ�PLQG����7KH�TXHVWLRQQDLUH�
ZDV� WKHQ� VHQW� WR� WZR� VHQLRU� FRQWHQW� H[SHUWV� DQG� WKH�
FKDQJHV� WKDW� WKH\�DGYLVHG�ZHUH� LQFRUSRUDWHG��$�SLORW�
VWXG\� ZDV� FRQGXFWHG� E\� JHWWLQJ� WKH� TXHVWLRQQDLUH�
ILOOHG� E\� ��� SDUWLFLSDQWV� ZKR� IXOILOOHG� WKH� LQFOXVLRQ�
FULWHULD��2QFH�ILOOHG��WKHLU�IHHGEDFN�ZDV�VRXJKW�RQ�WKH�
DGPLQLVWHUHG�TXHVWLRQQDLUH��)LQDO�FKDQJHV�ZHUH�PDGH�
LQ� WKH� TXHVWLRQV� DIWHU� DVVHVVLQJ� WKLVIHHGEDFN�
UHJDUGLQJ� WKH� FODULW\� DQG� FRQWH[WXDO� DSSURSULDWHQHVV�
RI�WKH�TXHVWLRQV� 

7KH� TXHVWLRQV� SHUWDLQHG� WR� DVVHVV� DWWLWXGH� DQG�
SUDFWLFH� UHJDUGLQJ� VKDGH� VHOHFWLRQ�� )LUVW� SDUW� RI�
TXHVWLRQQDLUH� LQFOXGHG� WKHGHPRJUDSKLF� GDWD� VXFK� DV�
QDPH�� DJH�� JHQGHU� DQG� GHVLJQDWLRQ�� 6HFRQG� SDUW� RI�
TXHVWLRQQDLUH� LQFOXGHG� ��� PXOWLSOH� FKRLFH� TXHVWLRQV�
UHODWHG� WR� VKDGH� PDWFKLQJ�� HQYLURQPHQW� DQG� OLJKWLQJ�
YDULDELOLW\�� 7KUHH� KXQGUHG� DQG� ILIW\� TXHVWLRQQDLUHV�
ZHUH� GLVWULEXWHG� E\� KDQG� DQG� HOHFWURQLFDOO\� WKURXJK�
JRRJOH�IRUPV�E\�QRQ-SUREDELOLW\�FRQYHQLHQFH�VDPSOLQJ�
WR� SDUWLFLSDQWV� ZKR� IXOILOOHG� WKH� LQFOXVLRQ� FULWHULD�� )RU�
IRUPV� WKDW�ZHUH�GLVWULEXWHG�E\�KDQG�� WKH� UHVSRQGHQWV�
ZHUH� JLYHQ� DPSOH� WLPH� WR� ILOO� RXW� WKH� VXUYH\� IRUPV��
'DWD�FROOHFWRUV�ZHUH�SUHVHQW�WR�DGGUHVV�DQ\�TXHVWLRQ�
WKH�SDUWLFLSDQWV�KDG�ZKLOH�ILOOLQJ�WKH�IRUPV�7KH�VXUYH\�
IRUPV� GLVWULEXWHG� E\� KDQG� ZHUH� FROOHFWHG� ULJKW�
DIWHUZDUGV� WR� PD[LPL]H� WKH� UHVSRQVH� UDWH�� )RU� WKH�
IRUPV� VHQW� HOHFWURQLFDOO\� YLD� JRRJOH� IRUPV�� WKH�
SDUWLFLSDQWV�ZHUH�VHQW�D�UHPLQGHU�DW����ZHHNV�LQWHUYDO�
WR�KHOS�LPSURYH�UHVSRQVH�UDWH��6WDWLVWLFDO�3DFNDJH�IRU�
6RFLDO� 6FLHQFHV� �6366�� Y������ ZDV� XVHG� IRU� GDWD�
HQWU\�DQG�DQDO\VLV� 

5(68/76 

7KUHH�KXQGUHG�DQG�ILIW\�VXUYH\�IRUPV�ZHUH�GLVWULEXWHG�
DPRQJ� WKH� SDUWLFLSDQWV�� ���� TXHVWLRQQDLUHV� ZHUH�
UHWXUQHG� FRPSOHWHO\� ILOOHG�� JLYLQJ� D� UHVSRQVH� UDWH� RI�
������7KH� UHVSRQGHQWV� LQFOXGHG�KRXVH�VXUJHRQ� ���
������� JHQHUDO� GHQWLVWV� ��� ������ DQG� VSHFLDOLVWV� ��
������DV�VKRZQ� LQ�)LJXUH� ,��'LVWULEXWLRQ�RI�PDOH�DQG�
IHPDOH�SDUWLFLSDQWV�DUH�SUHVHQWHG�LQ�)LJXUH�,,�� 

),*85(�,��'(6,*1$7,21�2)�3$57,&,3$176 
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(YDOXDWLQJ�6KDGH�6HOHFWLRQ�3URFHGXUH�IRU�$QWHULRU�7HHWK 
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5HVSRQVHV� WR� WKH� TXHVWLRQV� UHODWHG� WR� SUHIHUHQFH� RI�
PHWKRGV�IRU�VKDGH�VHOHFWLRQ�DUH�WDEXODWHG� LQ�7DEOH� ,��
0DMRULW\� RI� KRXVH� VXUJHRQ���� ���������� JHQHUDO�
GHQWLVWV� ��� ��������� DQG� VSHFLDOLVWV� ��� ���������
XVHG� YLVXDO� PHWKRG� IRU� VKDGH� VHOHFWLRQ� LQ� WKHLU�
SUDFWLFH�� ZKLOH� RQO\� �-� ���� RI� WKHP� XVHG� LQVWUXPHQW�
PHWKRG� IRU� VHOHFWLRQ� RI� VKDGH�� 9LWD� FODVVLF� VKDGH�
JXLGH� LV�PRVW� FRPPRQO\� XVHG� E\� KRXVH� VXUJHRQV���
���������� JHQHUDO� GHQWLVWV� ��� ��������� DQG�
VSHFLDOLVWV�������������IRU�VKDGH�PDWFKLQJ� 
7ZHQW\-WZR� ����������� VSHFLDOLVWV� DOZD\V� VHOHFWHG�
WKH� VKDGH� SULRU� WR� DQ\� SURFHGXUH�� ZKLOH� ��� ���������
RI� WKH� KRXVH� VXUJHRQ� DOZD\V� VHOHFWHG� VKDGH� DW� WKH�
HQG�RI�SURFHGXUH��1LQHW\-WKUHH�������KRXVH�VXUJHRQV�
UHSRUWHG�WKDW�WKH\�QHYHU�ILOO�WKH�VKDGH�GLVWULEXWLRQ�FKDUW�
DIWHU�VKDGH�VHOHFWLRQ� WR�FRPPXQLFDWH� LW� WR� WKH�GHQWDO�
ODERUDWRU\�� ,Q� FRQWUDVW�� ��� ��������� JHQHUDO� GHQWLVWV�
DQG���� ���������VSHFLDOLVWV� ILOO� WKH�VKDGH�GLVWULEXWLRQ�
FKDUW� VRPH� RI� WKH� WLPHV��0RVW� RI� KRXVH� VXUJHRQ� ���
����������JHQHUDO�GHQWLVWV������������DQG�VSHFLDOLVWV�
��� ��������� IDFHG� GLIILFXOW\� VRPHWLPHV� GXULQJ� VKDGH�
VHOHFWLRQ� 
7DEOH� ,,�UHSUHVHQWV�WKH�UHVSRQVH�RI�SDUWLFLSDQWV�WR�
WKH� TXHVWLRQV� UHODWHG� WR� HIIHFWV� RI� HQYLURQPHQWDO�
FRQGLWLRQV� DQG� OLJKWLQJ� GXULQJ� WKH� VKDGH� VHOHFWLRQ��
0DMRULW\� RI� KRXVH� VXUJHRQV���� ���������� JHQHUDO� ���
��������� DQG� VSHFLDOLVW� GHQWLVWV��� ��������� VWDWHG�
WKDW� WKH\�KDG�EOXH�FRORUHG�ZDOOV�DQG�FDELQHWV� LQ� WKHLU�
SUDFWLFH�IRU�DPELHQW�VKDGH-PDWFKLQJ�HQYLURQPHQW� 
0RUH� WKDQ� KDOI� RI� JHQHUDO� DQG� VSHFLDOLVW� GHQWLVWV�
VHOHFWHG� VKDGH� E\� XVLQJ� IOXRUHVFHQW� OLJKW�� ZKLOH� ���
��������� KRXVH� VXUJHRQV� XVHG� QDWXUDO� GD\� OLJKW� IRU�
VKDGH� VHOHFWLRQ�� 0RVW� RI� KRXVH� VXUJHRQ� VRPHWLPH�
UHPRYHG� WKH�SDWLHQW� IDFLDO� FRVPHWLFV�DQG�FOHDQ� WHHWK�
EHIRUH� VHOHFWLRQ� RI� VKDGH�� ZKLOH� PDMRULW\� RI� JHQHUDO�
DQG� VSHFLDOLVW� GHQWLVWV� DOZD\V� FRQVLGHUHG� UHPRYDO� RI�
SDWLHQW¶V�IDFLDO�FRVPHWLFV�DQG�FOHDQLQJ�RI�WHHWK�EHIRUH�
VKDGH�VHOHFWLRQ� 

7$%/(�,��5(63216(�72�48(67,216�5(/$7('�
72�35()(5(1&(�2)�6+$'(�6(/(&7,21�
0(7+2' 

7$%/(�,,��5(63216(�72�48(67,216�5(/$7('�
72�(19,5210(17�&21',7,216�$1'�/,*+7,1* 

,PUDQ�6DPHMR��%KDUDW�.XPDU��0XQHHE�$KPHG�/RQH��+LUD�0XVKDUUDI��/XEQD�0HPRQ��0DKDP�0XQHHE�/RQH 

��� 

4��0HWKRG�IRU�VKDGH�VHOHFWLRQ"� 

 9LVXDO ,QVWUXPHQWDO %RWK�0HWKRGV 

+RXVH�6XUJHRQ�
����� ����������� �������� ���������� 

*HQHUDO�'HQWLVW�
���� ���������� �������� ��������� 

6SHFLDOLVWV������ ���������� �������� ���������� 

 9,7$� 
&ODVVLF 

9,7$�7RRWK�
JXLGH��-'�
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VFRSH 
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*HQHUDO�'HQWLVW����� ���������� ���������� �������� 

6SHFLDOLVWV����� ���������� ���������� �������� 

4��6KDGH�JXLGH�IRU�VKDGH�VHOHFWLRQ"� 

4��6KDGH�VHOHFWLRQ�SULRU�WR�WKH�SURFHGXUH" 

 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ���������� ���������� ������� 

*HQHUDO�'HQWLVW����� ���������� ���������� ���������� 

6SHFLDOLVWV������ ���������� ���������� ��������� 

4��6KDGH�VHOHFWLRQ�DW�WKH�HQG�RI�SURFHGXUH" 

 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ���������� ���������� ���������� 

*HQHUDO�'HQWLVW����� ���������� ���������� ���������� 

6SHFLDOLVWV������ ��������� ��������� ���������� 

4��7HDP�LQYROYHG�LQ�VKDGH�VHOHFWLRQ"� 
 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ���������� ���������� ���������� 

*HQHUDO�'HQWLVW����� ���������� ���������� ���������� 

6SHFLDOLVWV����� ���������� ���������� ��������� 

4��'R�\RX�WDNH�SDWLHQWV�RSLQLRQ�ZKLOH�GRLQJ�VKDGH�VHOHFWLRQ"� 
 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ���������� ���������� ������� 

*HQHUDO�'HQWLVW����� ���������� ���������� �������� 

6SHFLDOLVW����� ���������� ��������� �������� 

4��)LOOLQJ�RI�6KDGH�'LVWULEXWLRQ�&KDUW"� 
 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ��������� ���������� ������� 

*HQHUDO�'HQWLVW����� ���������� ���������� ���������� 

6SHFLDOLVWV������ ���������� ���������� ��������� 

 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ���������� ���������� ���������� 

*HQHUDO�'HQWLVW����� �������� ���������� �������� 

6SHFLDOLVWV����� �������� ���������� ��������� 

4��'LIILFXOW\�IDFHG�GXULQJ�VKDGH�VHOHFWLRQ"� 

4��6KDGH-PDWFKLQJ�HQYLURQPHQW" 

 

*UH\� 
FRORUHG�
ZDOOV�DQG�
FDELQHWV 

%OXH� 
FRORUHG�
ZDOOV�DQG�
FDELQHWV 

:KLWH� 
FRORUHG�
ZDOOV�DQG�
FDELQHWV 

+RXVH�6XUJHRQ�
����� ��������� ����������� ���������� 

*HQHUDO�'HQWLVW�
���� ���������� ���������� �������� 

6SHFLDOLVW�'HQWLVW�
���� ���������� ��������� ����� 
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2XU� VWXG\� LV� WKH� ILUVW� UHVHDUFK� WR� WKH� EHVW� RI� RXU�
NQRZOHGJH� WKDW� UHSRUWV� WKH� DWWLWXGH� DQG� SUDFWLFH� RI�
VKDGH� VHOHFWLRQ� DPRQJ� JHQHUDO� GHQWLVWV�� KRXVH�
VXUJHRQV� DQG� VSHFLDOLVWV� ZRUNLQJ� LQ� .DUDFKL�� 7KH�
VWXG\� LGHQWLILHV� DUHDV� WKDW� QHHG� WR� EH� HPSKDVL]HG�
XSRQ�GXULQJ�FOLQLFDO� WUDLQLQJ�GXULQJ�WKH�XQGHUJUDGXDWH�
DQG� SRVW� JUDGXDWH� \HDUV� LQ� RUGHU� WR� LPSURYH� VKDGH�
VHOHFWLRQ�ZKHQ�SURYLGLQJ�UHVWRUDWLRQV� 
$OWKRXJK� FRPSDUDEOH� WUHQGV� ZHUH� VHHQ� DPRQJ� WKH�
SDUWLFLSDQWV�� WKH� KRXVH� RIILFHUV� DQG� JHQHUDO� GHQWLVWV�
KDG� VOLJKWO\� YDULHG� UHVSRQVHV� FRPSDUHG� WR� WKH�
VSHFLDOLVWV��0DMRULW\�RI�WKH�SDUWLFLSDQWV�XVHG�WKH�YLVXDO�
PHWKRG� IRU� VKDGH� VHOHFWLRQ�� EXW� DURXQG� ���� RI� WKH�
VSHFLDOLVWV� SUHIHUUHG� ERWK� WKH� YLVXDO� DQG� WKH�
LQVWUXPHQWDO� PHWKRG� IRU� VKDGH� VHOHFWLRQ�� 6LPLODU�
WUHQGV� KDYH� EHHQ� UHSRUWHG� LQ� VHYHUDO� SUHYLRXV�
VWXGLHV��-���� 9,7$� FODVVLF� DQG�9,7$� �-'�PDVWHU� WRRWK�

JXLGH� ZHUH� WKH� PRVW� IUHTXHQWO\� HPSOR\HG� VKDGH�
JXLGHV� E\� WKH� SDUWLFLSDQWV� RI� DOO� VWXG\� JURXSV�� 7KH�
LQFUHDVHG�UHOLDELOLW\�RQ�RQO\�WKH�YLVXDO�PHWKRG�PD\�EH�
RQH�RI�WKH�UHDVRQV�WKDW�WKH�VWXG\�SDUWLFLSDQWV�UHSRUWHG�
WKDW�WKH\�VRPHWLPHV�IDFHG�GLIILFXOW\�LQ�VKDGH�VHOHFWLRQ��
DV� WKH� YLVXDO� PHWKRGV� DUH� NQRZQ� WR� KDYH� VHYHUDO�
LQDFFXUDFLHV�DQG�OLPLWDWLRQV��������� 
6KDGH�PDWFKLQJ�LV�FRQVLGHUHG�DQ�DUW�PRUH�WKDQ�LW�LV�D�
VFLHQFH�� &ORVHO\� PDWFKLQJ� DQ� DUWLILFLDO� UHVWRUDWLRQ� WR�
WKH�QDWXUDO�WHHWK�LV�D�FKDOOHQJH�LQ�UHVWRUDWLYH�GHQWLVWU\��
/LWHUDWXUH� VXJJHVWV� WKDW� WKLV� FRORU� PDWFK� VKRXOG� EH�
GRQH�DW�WKH�VWDUW�RI�DSSRLQWPHQW��DV�D�GU\�WRRWK�ORRNV�
ZKLWHU� WKDQ� LWV� RULJLQDO� VKDGH� EHFDXVH� RI� GHFUHDVHG�
WUDQVOXFHQF\� DQG� FKURPD�� WKHUHIRUH� JLYLQJ� DQ�
LQDFFXUDWH� VKDGH�PDWFK������������� ,Q� RXU� VWXG\�����RI�
VSHFLDOLVWV� DGKHUHG� WR� WKLV� SULQFLSOH�� EXW� LQ� FRQWUDVW��
VLPLODU� SHUFHQWDJH� RI� JHQHUDO� GHQWLVWV�DQG� WKH�KRXVH�
RIILFHUV� ������ VHOHFWHG� WKH� VKDGH� DW� WKH� HQG� RI� WKH�
SURFHGXUH�� 7KLV� PD\� OHDG� WR� LQDFFXUDWH� VKDGH�
VHOHFWLRQ� DQG�VKRXOG� WKHUHIRUH�EH�HPSKDVL]HG� LQ� WKH�
XQGHUJUDGXDWH� WHDFKLQJ� \HDUV�� 7KHVH� UHVXOWV� DUH�
VLPLODU�WR�UHVXOWV�RI�+DELE�6���������ZKR�DOVR�UHSRUWHG�
WKDW�PRUH�VSHFLDOLVWV�UHFRUGHG�WKH�VKDGH�SULRU�WR�WRRWK�
SUHSDUDWLRQ�FRPSDUHG�WR�WKHLU�MXQLRU�FROOHDJXHV�� 
1R�WZR�QDWXUDO�WHHWK�DUH�DOLNH��(DFK�QDWXUDO�WRRWK�KDV�
D� GLVWLQFWLYH� FRORU� DQG� VKDSH�� UHYHDOLQJ� LQIRUPDWLRQ�
DERXW�HWKQLFLW\�DQG�SHUVRQDOLW\�RI�SDWLHQWV��5HVWRULQJ�D�
WRRWK�FORVHU�WR�WKH�RULJLQDO�FKDUDFWHULVWLFV�JLYHV�XV�WKH�
RSSRUWXQLW\� WR� UHHVWDEOLVK� RXU� SDWLHQWV¶� XQLTXH�
FKDUDFWHULVWLFV�� ,UUHVSHFWLYH� RI� WKH� QXPEHU� RI� WHHWK�
EHLQJ�UHVWRUHG�DW�RQH�WLPH��LQIRUPDWLRQ�DERXW�WKH�IRUP�
DQG�FRORU�RI�WKH�UHVWRUDWLRQ�WR�EH�FRQVWUXFWHG�QHHGV�WR�
EH� FRPPXQLFDWHG� FOHDUO\� WR� WKH� ODERUDWRU\� IRU� D�
VXFFHVVIXO� UHVWRUDWLRQ�� ,W� ZLOO� RQO\� EH� SRVVLEOH� WR�
GXSOLFDWH� WKH� FKDUDFWHULVWLFV� LQ� WKH� ODERUDWRU\� LI� WKH\�
KDYH� EHHQ� SURSHUO\� XQGHUVWRRG� GXULQJ� WKH� VKDGH�
PDWFKLQJ�SURFHVV�DQG�VXEVHTXHQWO\�FRPPXQLFDWHG�WR�
WKH� WHFKQLFLDQ��-���� 7KLV� VKRXOG� EH� UHLWHUDWHG� WR� WKH�
GHQWDO� SUDFWLWLRQHUV� DW� XQGHUJUDGXDWH� DV� ZHOO� DV�
SRVWJUDGXDWH� OHYHO�� DVRQO\� ���� GHQWDO� VSHFLDOLVWV�
ILOOHG�WKH�VKDGH�GLVWULEXWLRQ�FKDUW��9HU\�IHZ��OHVV�WKDQ�
����� KRXVH� VXUJHRQV� DQG� JHQHUDO� GHQWLVWV� ILOOHG� RXW�
WKLV�IRUP�RQ�URXWLQH�EDVLV� 
7KH� SDWLHQW� LV� WKH� IRUHPRVW� VWDNHKROGHU� LQ� WKH�
UHVWRUDWLYH� WUHDWPHQW� EHLQJ� SURYLGHG� WR� WKHP�� ,W� LV�
WKHUHIRUH�RI�XWPRVW� LPSRUWDQFH� WKDW� WKH\�DUH�VDWLVILHG�
ZLWK�WKH�UHVWRUDWLRQ�EHLQJ�SURYLGHG�WR�WKHP��HVSHFLDOO\�
ZKHQ�UHVWRULQJ�WHHWK� LQ� WKH�HVWKHWLF�]RQH��0DNLQJ�WKH�
SDWLHQW� D� SDUW� RI� WKH� WUHDWPHQW� SODQ� LPSURYHV� WKH�
RYHUDOO�SDWLHQW�VDWLVIDFWLRQ�WR�WKH�WUHDWPHQW�SURYLGHG����
,Q�RXU�VWXG\��VLPLODU�WR�D�UHVHDUFK�FRQGXFWHG�LQ�,QGLD��
DOPRVW� ���� RI� WKH� VSHFLDOLVWV� XQGHUVWRRG� WKLV� DQG�
LQFOXGHG� WKH�SDWLHQW¶V� LQSXW�ZKHQ�VHOHFWLQJ� WKH�VKDGH�
RI�WKHLU�UHVWRUDWLRQ���� ,Q�FRQWUDVW��RQO\�DURXQG���-����
RI�KRXVH�VXUJHRQV�DQG�JHQHUDO�GHQWLVWV�LQ�WKH�SUHVHQW�
VWXG\�DOZD\V�DVNHG�WKH�SDWLHQW¶V�RSLQLRQ�UHJDUGLQJ�WKH�
VKDGH�� 
$OPRVW�����RI� VSHFLDOLVW� GHQWLVWV� VHOHFWHG� WKH� VKDGH�

(YDOXDWLQJ�6KDGH�6HOHFWLRQ�3URFHGXUH�IRU�$QWHULRU�7HHWK 

��� 

4��:KDW�W\SH�RI�OLJKW�GR�\RX�XVH�IRU�VKDGH�VHOHFWLRQ" 

 'HQWDO�XQLW�
/LJKW 

)OXRUHVFHQW�
OLJKW 

1DWXUDO�GD\�
OLJKW 

+RXVH�6XUJHRQ������ ���������� ���������� ���������� 

*HQHUDO�'HQWLVW����� �������� ���������� ���������� 

6SHFLDOLVW�'HQWLVW����� �������� ���������� ���������� 

4��5HPRYDO�RI�IDFLDO�FRVPHWLFV��OLSVWLFN�EHIRUH�VKDGH�
VHOHFWLRQ" 

 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ���������� ���������� ���������� 

*HQHUDO�'HQWLVW����� ���������� ���������� �������� 

6SHFLDOLVW�'HQWLVW������ ���������� ��������� �������� 

4��&OHDQLQJ�WKH�WHHWK�EHIRUH�VKDGH�VHOHFWLRQ" 

 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ���������� ���������� ���������� 

*HQHUDO�'HQWLVW����� ���������� ���������� �������� 

6SHFLDOLVW�'HQWLVW����� ���������� ��������� �������� 

4��+DYLQJ�SDWLHQWV�DW�H\H�OHYHO�GXULQJ�VKDGH�VHOHFWLRQ"� 

 $OZD\V 6RPHWLPH 1HYHU 

+RXVH�6XUJHRQ������ ���������� ���������� ���������� 

*HQHUDO�'HQWLVW����� ���������� ���������� ���������� 

6SHFLDOLVW�'HQWLVW����� ���������� ��������� �������� 

 :LWKLQ���
6HFRQGV 

�-��� 
6HFRQGV 

��-��� 
6HFRQGV 

+RXVH�6XUJHRQ������ ���������� ���������� ���������� 

*HQHUDO�'HQWLVW����� ���������� ���������� ���������� 

6SHFLDOLVW�'HQWLVW����� ���������� ���������� �������� 

4��7LPH�WDNHQ�IRU�VKDGH�VHOHFWLRQ"� 
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ZLWKLQ� WKH� LGHDO� �� VHFRQGV� WLPH� GXUDWLRQ�� 7KLV� LV�
UHFRPPHQGHG�EHFDXVH�WKH�ORQJHU�WKH�VWDUH��WKH�PRUH�
H\H� IDWLJXH� VHWV� LQ� DQG� KDPSHUV� D� JRRG� VKDGH�
PDWFK������ $� ORQJHU� VWDUH� GHFUHDVHV� WKH� YDOXH� RI� WKH�
VKDGH��FDXVLQJ�ZURQJ�VKDGH�VHOHFWLRQ��7KLV�QHHGV�WR�
EH� UHLQIRUFHG� LQ� WKH� XQGHUJUDGXDWH� SUDFWLFH� DV�
PDMRULW\�RI�KRXVH�VXUJHRQV�DQG�JHQHUDO�GHQWLVWV� WRRN�
XS� WR� ��� PLQXWHV� WR� VHOHFW� D� VKDGH�� 0DMRULW\� RI� WKH�
UHVSRQGHQWV� RI� WKH� SUHVHQW� VWXG\� SUHIHUUHG� D� EOXH�
FRORUHG� EDFNJURXQG�� ZKLFK� LV� LQ� FRQWUDVW� WR� WKH�
JXLGHOLQHV�IRU�VKDGH�VHOHFWLRQ�LQ�OLWHUDWXUH����/LWHUDWXUH�
VXJJHVWV� DQ� LGHDO� VHWWLQJ� RI� QHXWUDO� JUH\� FRORUHG�
EDFNJURXQG�RI� WKH�GHQWDO�RSHUDWRU\�DV�WKH�FRORU�GRHV�
QRW� IDWLJXH� WKH�H\H��KDV�QR�FRPSOHPHQWDU\�FRORU�DQG�
WKXV�KHOSV�LQ�PDNLQJ�D�UHOLDEOH�VKDGH�PDWFK������� 
0DMRULW\�RI� WKH� UHVSRQGHQWV�RI�RXU�VWXG\� UHSRUWHG� WKH�
XVH� RI� IORUHVFHQW� DQG� WKH� QDWXUDO� GD\OLJKW� IRU� VKDGH�
VHOHFWLRQ�� DV� SHU� WKH� VWDQGDUG� UHFRPPHQGHG�
JXLGHOLQHV� VR� DV� WR� PLQLPL]H� PHWDPHULVP� DQG�
WKHUHIRUH�LQFUHDVH�WKH�FKDQFHV�RI�SURVWKHVLV�PDWFKLQJ�
WKH� QDWXUDO� GHQWLWLRQ� LQ� GLIIHUHQW� OLJKWLQJ�
FRQGLWLRQV��������� 5HPRYLQJ� DQ\� IDFLDO� FRVPHWLFV� ��
OLSVWLFN�DQG�FOHDQLQJ�WKH�WHHWK�EHIRUH�VKDGH�VHOHFWLRQ�
LV� UHFRPPHQGHG� DQG� WKH� VDPH� ZDV� XQGHUVWRRG� E\�
DQG� SUDFWLFHG� E\� PDMRULW\� RI� WKH� VWXG\� SDUWLFLSDQWV��
0DMRULW\�RI�WKH�VWXG\�SDUWLFLSDQWV�DOVR�XQGHUVWRRG�DQG�
UHSRUWHG�WKDW�WKH\�FDUULHG�RXW�VKDGH�VHOHFWLRQ�ZLWK�WKH�
SDWLHQW¶V� WHHWK� DW� H\H� OHYHO�� DV� VXJJHVWHG� LQ� YDULRXV�
VKDGH�PDWFKLQJ�JXLGHOLQHV����������� 

&21&/86,21 

.HHSLQJ� WKH� UHVXOWV� RI� RXU� VWXG\� LQ� PLQG�� LW� FDQ� EH�
FRQFOXGHG� WKDW� DOWKRXJK� VLPLODU� WUHQGV� ZHUH� VHHQ�
GXULQJ� VKDGH�PDWFKLQJ� LQ� RXU� UHVSRQGHQWV�� VSHFLDOLVW�
GHQWLVWV� KDG� D� EHWWHU� XQGHUVWDQGLQJ� DERXW� WKH�
SULQFLSOHV�DQG�JXLGHOLQHV�RI�VKDGH�PDWFKLQJ��,W�LV�WKXV�
LPSHUDWLYH� WKDW� JXLGHOLQHV� RI� VKDGH� PDWFKLQJ� WR� EH�
WDXJKW� PRUH� WKRURXJKO\� DQG� WKHLU� LPSRUWDQFH� 
UH-HPSKDVL]HG� LQ� WKH� XQGHUJUDGXDWH� \HDUV�� 7KLV�
ZRXOG� KHOS� JHQHUDO� GHQWLVWV� KDYH� D� PXFK� EHWWHU�
XQGHUVWDQGLQJ� RI� DQG� DGKHUH� WR� SULQFLSOHV� RI� VKDGH�
PDWFKLQJ� VR� WKH\� FDQ� SURYLGH� HVWKHWLFDOO\� SOHDVLQJ�
UHVWRUDWLRQV�WR�WKHLU�SDWLHQWV� 

(WKLFDO� SHUPLVVLRQ�� -LQQDK� 6LQGK� 0HGLFDO�
8QLYHUVLW\� .DUDFKL� OHWWHU� 12�� -608�,5%� ����������
'DWHG��-�-����� 

&RQIOLFW� RI� ,QWHUHVW�� 7KHUH� DUH� QR� FRQIOLFWV� RI�
LQWHUHVW�WR�GHFODUH� 

)XQGLQJ��7KLV�UHVHDUFK�UHFHLYHG�QR�VSHFLILF�JUDQW�
IURP�DQ\�IXQGLQJ�DJHQF\�LQ�WKH�SXEOLF��FRPPHUFLDO��RU�
QRW-IRU-SURILW�VHFWRUV� 

$87+25�&2175,%87,216 

6DPHMR�,��:ULWLQJ�LQWURGXFWLRQ��PHWKRGRORJ\��OLWHUDWXUH�
UHYLHZ 
.XPDU� %�� 3HUFHSWLRQ� RI� LGHD�� GDWD� FROOHFWLRQ�� UHVXOWV�
FRPSLODWLRQ� 

/RQH�0$��'DWD�FROOHFWLRQ��GLVFXVVLRQ�	�UHYLHZ�ZULWLQJ 
0XVKDUUDI�+��:ULWLQJ�GLVFXVVLRQ�	�UHIHUHQFHV 
0HPRQ�/��'DWD�FROOHFWLRQ��$QDO\VLV 
/RQH�00��'DWD�FROOHFWLRQ��$QDO\VLV��$EVWUDFW�ZULWLQJ 

5()(5(1&(6 

�� 5DJDLQ�-&��$�UHYLHZ�RI�FRORU�VFLHQFH�LQ�'HQWLVWU\��
6KDGH� PDWFKLQJ� LQ� WKH� FRQWHPSRUDU\� GHQWDO�
SUDFWLFH��-�'HQW�2UDO�'LVRUG�7KHU���������������-���
GRL����������MGRGW������������ 

�� /LEHUDWR�:)�� %DUUHWR� ,&�� &RVWD� 33�� GH� $OPHLGD�
&&��3LPHQWHO�:��7LRVVL�5��$�FRPSDULVRQ�EHWZHHQ�
YLVXDO�� LQWUDRUDO� VFDQQHU�� DQG� VSHFWURSKRWRPHWHU�
VKDGH�PDWFKLQJ��$�FOLQLFDO�VWXG\��-�3URVWKHW�'HQW��
������ �������� ���-��� GRL�� ��������M�SURVGHQW��
������������ 

�� &KHQ�+��+XDQJ�-��'RQJ�;��4LDQ�-��+H�-��4X�;��HW�
DO��$�V\VWHPDWLF�UHYLHZ�RI�YLVXDO�DQG�LQVWUXPHQWDO�
PHDVXUHPHQWV� IRU� WRRWK� VKDGH� PDWFKLQJ��
4XLQWHVVHQFH�,QW������������������-��� 

�� 9LDQD� 3&�� .RYDFV� =�� &RUUHLD� $�� 3XUSRVH� RI�
HVWKHWLF� ULVN� DVVHVVPHQW� LQ� SURVWKHWLF�
UHKDELOLWDWLRQV� ZLWK� JLQJLYD-VKDGH� FHUDPLFV�� ,QW� -�
(VWKHW�'HQW�����������������-�� 

�� 3DSDVS\ULGDNRV� 3�� $PLQ� 6�� (O-5DILH� .�� :HEHU�
+3�� 7HFKQLTXH� WR� PDWFK� JLQJLYDO� VKDGH� ZKHQ�
XVLQJ� SLQN� FHUDPLFV� IRU� DQWHULRU� IL[HG� LPSODQW�
SURVWKHVHV�� -� 3URVWKRGRQW�� ������ ������� ���-���
GRL����������MRSU������� 

�� ,JLHO� &�� /HKPDQQ� .0��*KLQHD�5��:H\KUDXFK�0��
+DQJ[�<��6FKHOOHU�+��HW�DO��5HOLDELOLW\�RI�YLVXDO�DQG�
LQVWUXPHQWDO�FRORU�PDWFKLQJ��-�(VWKHW�5HVWRU�'HQW��
����������������-���GRL����������MHUG������� 

�� +HLQ� 6�� 7DSLD� -�� %D]RV� 3�� H/$%� RUBDLG�� D� QHZ�
DSSURDFK� �WR� GLJLWDO� VKDGH� PDQDJHPHQW�� ,QW� -�
(VWKHW�'HQW������������������-���� 

�� 3DYLFLF� '.�� 6SDOM� 6�� 8KDF� ,�� /DMQHUW� 9�� $� FURVV-
VHFWLRQDO� VWXG\� RI� WKH� LQIOXHQFH� RI� WRRWK� FRORU�
HOHPHQWV�RQ�VDWLVIDFWLRQ�ZLWK�VPLOH�HVWKHWLFV��,QW�-�
3URVWKRGRQW������������������-��� 

�� gQJ�O� '�� ùHUPHW� %�� %DOND\D� 0&�� 9LVXDO� DQG�
LQVWUXPHQWDO�HYDOXDWLRQ�RI�FRORU�PDWFK�DELOLW\�RI���
VKDGH� JXLGHV� RQ� D� FHUDPLF� V\VWHP�� -� 3URVWKHW�
'HQW�����������������-���� 
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$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�3URVWKRGRQWLFV 
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