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2%-(&7,9(��7R�ILQG�RXW�WKH�IUHTXHQF\�RI�SUHVHQWDWLRQ�RI�7XEHUFXORXV�PHQLQJLWLV�LQ�GLIIHUHQW�VWDJHV�DQG�
WR�DVVHVV�WKH�UROH�RI�&HUHEURVSLQDO�IOXLG�DQDO\VLV�DQG�0DJQHWLF�5HVRQDQFH�LPDJLQJ�LQ�GLDJQRVLV� 
0(7+2'2/2*<�� 7KLV� GHVFULSWLYH� REVHUYDWLRQDO� VWXG\� ZDV� FRQGXFWHG� DW� QHXURORJ\� ZDUG� DW� -30&�
.DUDFKL�IURP�-XO\������-�'HFHPEHU�������'LDJQRVHG�SDWLHQWV�RI�WXEHUFXORXV�PHQLQJLWLV�DERYH����\HDUV�
RI� DJH� LQFOXGHG� LQ� WKH� VWXG\� DQG� ZHUH� FODVVLILHG� LQWR� WKUHH� VWDJHV�� 6WDJH� �� LQFOXGHG� QRQ-VSHFLILF�
V\PSWRPV�OLNH�KHDGDFKH��YRPLWLQJ��IHYHU�DQG�DQRUH[LD�ZLWKRXW�LPSDLUHG�OHYHO�RI�FRQVFLRXVQHVV��6WDJH���
SDWLHQWV�ZHUH�DOWHUHG�OHYHO�RI�FRQVFLRXVQHVV�RU�IRFDO�QHXURORJLFDO�GHILFLW�ZLWKRXW�FRPD��6WDJH���SDWLHQWV�
LQFOXGHG�FRPD��&HUHEURVSLQDO�IOXLG�DQDO\VLV�DQG�0DJQHWLF�5HVRQDQFH�LPDJLQJ�ILQGLQJV�ZHUH�UHFRUGHG��
0RUWDOLW\�ZDV� UHFRUGHG� LQ�3HUIRUPD��2WKHU� YDULDEOHV� OLNH� DJH�� VH[�� UHVLGHQFH� HWF��ZHUH� UHFRUGHG��'DWD�
ZDV�DQDO\]HG�E\�6366�YHUVLRQ���� 
5(68/76��3DWLHQWV�ZHUH������SUHVHQWHG� LQ�VWDJH���ZHUH��������������� ,Q�VWDJH������������������DQG� LQ�
VWDJH� ��� ������������� 0RUWDOLW\� ZDV� ���� DQG� SDWLHQWV� ZKR� H[SLUHG� ZHUH� SUHVHQWHG� LQ� VWDJH� ���
7XEHUFXORXV� 0HQLQJLWLV� SDWLHQWV� SUHVHQWHG� ZLWK� QHFN� VWLIIQHVV� ���������������� KHDGDFKH� ��� 
���������� DQRUH[LD� ������������� VLJQ�RI�PHQLQJHDO� LUULWDWLRQ� ������������ DQG� ������������ FUDQLDO� QHUYH�
SDOVLHV������7KH�&HUHEURVSLQDO�IOXLG�ILQGLQJV�ZHUH�UDLVHG�SURWHLQ���������O\PSKRF\WRVLV�����������������
ORZ�JOXFRVH�����������������0DJQHWLF�5HVRQDQW�,PDJLQJ�ILQGLQJV�ZHUH�PHQLQJHDO�HQKDQFHPHQW�������
��������� 
&21&/86,21��7XEHUFXORXV�PHQLQJLWLV�SDWLHQWV�SUHVHQWHG�SUHGRPLQDQWO\� LQ�VWDJH��������WKHQ�VWDJH���
������ DQG� LQ� VWDJH� �� ������� &HUHEURVSLQDO� IOXLG� DQDO\VLV� DQG�0DJQHWLF� 5HVRQDQFH� ,PDJLQJ� DUH� JRRG�
GLDJQRVWLF�LQYHVWLJDWLRQ�IRU�7XEHUFXORXV�0HQLQJLWLV��6LJQ�DQG�V\PSWRPV�ZHUH�XVXDOO\�QRQ-VSHFLILF� 

.(<� :25'6�� 7XEHUFXORXV� 0HQLQJLWLV�� &HUHEURVSLQDO� IOXLG�� SUHVHQWDWLRQ� RI� 7XEHUFXORXV� PHQLQJLWLV��
VWDJHV�RI�7XEHUFXORXV�0HQLQJLWLV�� 

,1752'8&7,21 

7%0� LV� D� GLVHDVH� ZKLFK� LV� GLIILFXOW� WR� GLDJQRVH�� ,W� LV�
HVVHQWLDO�WR�PDNH�KLJK�LQGH[�RI�VXVSLFLRQ�WR�GLDJQRVH�
WKH� 7%0�� KLVWRU\� RI� FRQWDFW� LV� QHFHVVDU\���
3UHVHQWDWLRQ� RI� 7%0� LV� XVXDOO\� ZLWK� ORZ�JUDGH� IHYHU��
ORVV�RI�DSSHWLWH��ZHLJKW� ORVV��KHDGDFKH��YRPLWLQJ�DQG�
WKHQ�SURJUHVV� LQWR� UHGXFHG� OHYHO�RI�FRQVFLRXVQHVV�RU�
FDQ� SUHVHQW� ZLWK� FRPSOLFDWLRQ� OLNH� K\GURFHSKDOXV��
EUDLQ� KHPRUUKDJH�� DQG� LQIDUFWLRQ�� 7%0� GLDJQRVLV� LV�
GLIILFXOW�GXH�WR�QRQ-VSHFLILF�V\PSWRP�ZKLFK�FDQQRW�EH�
GLIIHUHQWLDWHG� IURP� EDFWHULDO� PHQLQJLWLV�� 'XH� WR� ODWH�
GLDJQRVLV� WKH�PRUWDOLW\� DQG�PRUELGLW\� RI� 7%0� LV� KLJK�
VR�VXVSLFLRQ�RI�7%0�LV�QHFHVVDU\�WR�HDUO\�GLDJQRVH���
7%0� RQO\� SUHVHQW� LQ� ��� RI� SDWLHQWV� RI� DOO� H[WUD�
SXOPRQDU\�WXEHUFXORVLV�DQG�FDQ�SUHVHQW�ZLWK�XQXVXDO�
ILQGLQJ� DQG� ODERUDWRU\� UHVXOW� VKRZHG� UDLVHG� ZKLWH�
EORRG� FHOOV� �������� DQG� (65� ��PP�KRXU� DQG�
K\SHUQDWUHPLD�� 7KH� &6)� H[DPLQDWLRQ� PD\� VKRZ�
QRUPDO�FHOOV��QRUPDO�SURWHLQV�DQG�JOXFRVH� LQ�XQXVXDO�
SUHVHQWDWLRQ��HYHQ�QHFN�VWLIIQHVV�PD\�EH�DEVHQW�DQG�
FDQ� SUHVHQW� RQO\� ZLWK� ZHDNQHVV� RI� OLPE��� ,QLWLDO�
GLIIHUHQWLDO� GLDJQRVLV� RI� 7%0� DUH� EDFWHULDO�� YLUDO� RU�
IXQJDO� LQIHFWLRQ� RI� &16�� 6/(� DQG� LQWUDFUDQLDO�
PDOLJQDQF\�PD\�PLPLF�ZLWK� WKH�7%0�� WKH� ULVN� IDFWRUV�
OLNH� G\VWRFLD�� DOFRKROLVP�� GLDEHWHV�PHOOLWXV� DQG�$,'6�
DUH�XVXDOO\�DVVRFLDWHG�ZLWK�7%0��,Q�&6)�H[DPLQDWLRQ�

P\FREDFWHULXP� WXEHUFXORVLV� RQ� FXOWXUH�� KLJK� SURWHLQ�
DQG� ORZ� JOXFRVH� DQG� SOHRF\WRVLV� LV� GLDJQRVWLF� IRU�
7%0��$FFRUGLQJ� WR�8.� UHVHDUFK�FRXQFLO�7%0�FDQ�EH�
VWDJHG� DV� VWDJH� �� LV� DOHUW� SDWLHQW� ZLWKRXW� IRFDO�
QHXURORJLF�GHILFLW�DQG�*ODVJRZ�FRPPD�VFDOH�LV�������
DQG� LQ� VWDJH� �� SDWLHQW� *&6� LV� ��-��� ZLWK� IRFDO�
QHXURORJLFDO� GHILFLWV� DQG� VWDJH� �� *ODVJRZ� FRPPD�
VFDOH�LV����RU�OHVV�WKDQ����RU�XQFRQVFLRXV�SDWLHQW�� 
&6)� ILQGLQJ� OLNH� ORZ� JOXFRVH�� UDLVHG� SURWHLQ��
O\PSKRF\WRVLV�ZLWK� SOHRF\WRVLV�DUH� GLDJQRVWLF� IHDWXUH�
IRU� 7%0�� DEQRUPDO� ;-UD\� FKHVW� VKRZLQJ� WXEHUFXORXV�
ILQGLQJV� DUH� XVXDOO\� DVVRFLDWHG� ZLWK� LW�� DQG� &7� VFDQ�
VKRZV� K\GURFHSKDOXV� DQG� WXEHUFXORPD�� 05,� ILQGLQJ�
OLNH� EDVDO� PHQLQJHDO� HQKDQFHPHQW� DOVR� VKRZV� WKH�
7%0� VR� WKH� GLDJQRVLV� LV� XVXDOO\� PDGH� RQ� FOLQLFDO�
H[DPLQDWLRQ�� &6)� ILQGLQJ�� 05,� ILQGLQJ� DQG� HIIHFW� RI�
$77�� 
$ERXW� RQH� WKLUG� RI� WKH� SRSXODWLRQ� KDV� ODWHQW�
P\FREDFWHULDO� LQIHFWLRQ� ZKLFK� FDQ� SURJUHVV� WR� DFWLYH�
GLVHDVH��� 7R� HDUO\� GLDJQRVH� WKH� 7%0� PXOWLSOH[�
SRO\PHUDVH� FKDLQ� UHDFWLRQ� �3&5�� LV� LPSRUWDQW� WHVW��
WUHDWPHQW� FDQ� EH� XVHG� WR� SUHYHQW� WKH� PRUWDOLW\� DQG�
PRUELGLW\�RI�WKH�SDWLHQW�� 
7KH�UDWLRQDOH�RI�WKLV�VWXG\� LV�WR�GLDJQRVH�7%0�LQ�ILUVW�
VWDJH� LQ� WHUWLDU\�FHQWHUV� WR�SUHYHQW�FRPSOLFDWLRQV�DQG�
PRUWDOLW\�VR�WKDW�VWUDWHJLHV�FDQ�EH�PDGH�WR�SUHYHQW�RU�
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GHFUHDVH� WKH� FRPSOLFDWLRQ� RI� 7%0�� 7KH� REMHFWLYH� RI�
VWXG\� LV� WR� ILQG� RXW� WKH� IUHTXHQF\� RI� SUHVHQWDWLRQ� RI�
7%0� LQ� GLIIHUHQW� VWDJHV�� &6)� ILQGLQJV� DQG� 05,�
ILQGLQJV�WR�GLDJQRVH�7%0� 

0(7+2'2/2*< 

,W� ZDV� GHVFULSWLYH� REVHUYDWLRQDO� VWXG\� FRQGXFWHG� DW�
1HXUR� PHGLFLQH� GHSDUWPHQW� ZDUG� ��� -30&� .DUDFKL�
IURP� -XO\� ����� WR� 'HF� ������ ���� SDWLHQWV� RI� 7%0�
ZHUH�LQFOXGHG�LQ�VWXG\�����SDWLHQWV�ZHUH�PDOH�DQG����
SDWLHQWV�ZHUH�IHPDOH�� 
$OO�GLDJQRVHG�FDVHV�RI�7%0�DERYH����\HDUV�RI�DJH�RI�
ERWK�PDOHV�DQG�IHPDOHV�ZHUH�LQFOXGHG� 
3DWLHQWV� ZLWK� RWKHU� EUDLQ� GLVHDVHV� OLNH� YLUDO�
HQFHSKDOLWLV�� EDFWHULDO� PHQLQJLWLV�� VXEDUDFKQRLG�
KHPRUUKDJH�� LQWUDFUDQLDO� EOHHG�� FHUHEUDO� PDODULD��
HQWHULF�IHYHU��VWURNH�RU�HSLOHSV\�ZHUH�H[FOXGHG�� 
$OO� SDWLHQWV� RI� 7%0� DERYH� ��� \HDUV� RI� DJH� ZHUH�
DGPLWWHG� WKURXJK� 23'� RU� HPHUJHQF\� GHSDUWPHQW� RI�
-30&ZDV� HQUROOHG� LQ� VWXG\�� 7KH� GHWDLO� KLVWRU\��
H[DPLQDWLRQ��ODE�LQYHVWLJDWLRQ��ILQGLQJV�ZHUH�UHFRUGHG��
$OO� URXWLQH� LQYHVWLJDWLRQV� OLNH� FRPSOHWH� EORRG� FRXQW��
OLYHU� IXQFWLRQ� WHVW�� UDQGRP� EORRG� VXJDU�� XUHD��
FUHDWLQLQH��HOHFWURO\WHV��0DQWRX[�WHVW��FKHVW�;-UD\�DQG�
IXQGRVFRS\� ZHUH� FDUULHG� RXW�� &RPSXWHG� WRPRJUDSK\�
�&7�� EUDLQ� VFDQ� ZLWK� FRQWUDVW� WR� VHH� WKH�
K\GURFHSKDOXV�WXEHUFXORPD��EUDLQ� LQIDUFWLRQ�DQG�&6)�
DQDO\VLV� ZLWK� $)%� VWUDLQLQJ�� FXOWXUH� ZHUH� FDUULHG�
RXW�7KH� QHFHVVDU\� DQFLOODU\� LQYHVWLJDWLRQ� OLNH� O\PSK�
QRGH� ELRSV\� LQ� DQ� DFFHVVLEOH� SDUW� DQG� 05,� ZHUH�
FDUULHG�RXW�WR�VHH�WKH�EDVDO�PHQLQJHDO�HQKDQFHPHQW�� 
2Q� WKH� EDVLV�RI� FOLQLFDO� SUHVHQWDWLRQ�SDWLHQWV�RI�7%0�
ZHUH� FODVVLILHG� LQ� WKUHH� VWDJHV�� 6WDJH� �� LQFOXGHG�
QRQVSHFLILF� V\PSWRPV� DQG� VLJQV� VXFK� DV� KHDGDFKH��
YRPLWLQJ��IHYHU�DQG�DQRUH[LD�ZLWKRXW� LPSDLUHG�OHYHO�RI�
FRQVFLRXVQHVV�� 6WDJH� �� ZDV� DOWHUHG� OHYHO� RI�
FRQVFLRXVQHVV� RU� IRFDO� QHXURORJLFDO� GHILFLW� ZLWKRXW�
FRPD�RU�*&6�IURP���-����6WDJH���LQFOXGHG�VWXSRU�RU�
FRPPD� ZLWK� VHYHUH� QHXURORJLFDO� GHILFLW�� VHL]XUHV�� RU�
*&6����RU� OHVV� WKDQ�����7KLV�VWDJLQJ� LV�DFFRUGLQJ� WR�
%ULWLVK� 0HGLFDO� 5HVHDUFK� &RXQFLO�� )XQJDO� VWDLQLQJ� LQ�
HTXLYRFDO� FDVHV� ZDV� FDUULHG� RXW� DQG� 3&5� IRU�
P\FREDFWHULXP�WXEHUFXORVLV�ZHUH�FDUULHG�RXW��3DWLHQWV�
ZHUH�GLDJQRVHG�RQ�FOLQLFDO�SUHVHQWDWLRQ��&6)�ILQGLQJ��
RQ�EDVDO�PHQLQJHDO�HQKDQFHPHQW�RQ�05,��UDLVHG�(65�
DQG�SXOPRQDU\�7%�ILQGLQJ�RQ�WKH�;-UD\�FKHVW� 
0RUWDOLW\� ZDV� UHFRUGHG� LQ� 3HUIRUPD�� 2WKHU� YDULDEOHV�
OLNH�DJH��VH[��UHVLGHQFH�HWF��ZHUH�UHFRUGHG���� 
'DWD� ZDV� DQDO\]HG� E\� 6366� YHUVLRQ� ���� (WKLFDO�
FRQVLGHUDWLRQ-� &RQILGHQWLDOLW\� RI� WKH� GDWD� RI� SDWLHQW�
ZDV� PDLQWDLQHG� VWULFWO\�� $Q� LQIRUPHG� FRQVHQW� ZDV�
WDNHQ�IURP�DOO�SDWLHQWV�IRU�OXPEHU�SXQFWXUH� 

5(68/76 

7RWDO� SDWLHQW� RI�7%0�ZHUH�����RXW� RI�ZKLFK����ZHUH�
PDOHV�DQG����ZHUH�IHPDOHV������SDWLHQWV�ZHUH���-���
\HDUV�RI�DJH������RI�WKH�SDWLHQWV�ZHUH�PRUH�WKDQ����
\HDUV� RI� DJH�DQG� ����ZHUH�EHWZHHQ���-��� \HDUV�RI�

DJH�� 0RUWDOLW\� ZDV� ����� $OO� SDWLHQWV� ZKR� GLHG� ZHUH�
SUHVHQWHG� LQ� VWDJH� ��� 0RVW� RI� WKH� SDWLHQWV� ZKR�
GHYHORSHG� FRPSOLFDWLRQV� OLNH� K\GURFHSKDOXV�� FUDQLDO�
QHUYH�SDOVLHV�DQG�VWURNH�DQG�K\SRQDWUHPLD�SUHVHQWHG�
LQ�VWDJH���DQG�VWDJH����7DEOH�,��7DEOH�,,�DQG�7DEOH�,,,�
VKRZV� VWDJH� RI� 7%0�� V\PSWRPV� DQG� VLJQV� RI� 7%0�
DQG�&6)�ILQGLQJV� 
7$%/(�,�� 
67$*(6�2)�35(6(17$7,21�7%0��Q ���� 

7$%/(�,,��6<037206�$1'�6,*16�2)�7%0�
3$7,(176��Q ���� 

7$%/(�,,,��&6)�),1',1*6��Q ���� 

3UHVHQWDWLRQ�RI�7XEHUFXORXV�0HQLQJLWLV 

��� 

6WDJH�RI�3UHVHQWDWLRQ� 
RI�7%0 

1R��RI� 
3DWLHQWV 3HUFHQWDJH 

6WDJH�� �� ��� 

6WDJH�� �� ��� 

6WDJH�� �� ��� 

6\PSWRPV�DQG�VLJQ�RI�7%0�
SDWLHQW 

1R��RI�
SDWLHQWV 3HUFHQWDJH 

1HFN�VWLIIQHVV ��� ������ 

$OWHU�OHYHO�RI�FRQVFLRXVQHVV �� ��� 

+HDGDFKH �� ��� 

9RPLWLQJ �� ��� 

)RFDO�ZHDNQHVV �� ��� 

:HLJKW�ORVV �� ��� 

$QRUH[LD �� ��� 

)LWV �� ��� 

3KRWRSKRELD � ����� 

8ULQDU\�DQG�IHFDO�,QFRQWLQHQFH � ����� 

6LJQ�RI�PHQLQJHDO�LUULWDWLRQ �� ��� 

&UDQLDO�QHUYH�SDOVLHV �� ��� 

0\RFORQLF�MHUN � ����� 

3DSLOOHGHPD �� ��� 

)HYHU �� ��� 

'HPHQWLD � ����� 

$WD[LD � ����� 

&6)�ILQGLQJV 1R��RI�
SDWLHQWV 

3HUFHQWDJH 

5DLVHG�SURWHLQV �� ������ 

/RZ�JOXFRVH ��� ������ 

/\PSKRF\WLF�SOHRF\WRVLV ��� ������ 

1HXWURSKLO�SOHRF\WRVLV � ����� 

$)%�SRVLWLYLW\ � ���� 
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3UHVHQWDWLRQ�RI�7%0�LQ�VWDJH����ZDV�����DQG�VWDJH����
����DQG�LQ�VWDJH���������$OO�SDWLHQWV�H[SLUHG�ZHUH�LQ�
VWDJH���VR�WKH�PRUWDOLW\� LQ� WKLV�VWXG\�ZDV������EXW� LQ�
FRPSDULVRQ�WKH�PRUWDOLW\�LQ�RWKHU�VWXG\�ZDV��������LQ�
DOO� SDWLHQWV� GLDJQRVHG� DV� 7%0��� 0RUWDOLW\� UDWH� ZDV�
FRPSDUDWLYHO\� ORZ� WKDQ� RWKHU� VWXGLHV�� 7KLV� ORZ�
PRUWDOLW\�UDWH�LQ�RXU�VWXG\�PD\�EH�GXH�WR�WKH�UHDVRQ�RI�
HDUO\� SUHVHQWDWLRQ� RI� 7%0�� ���� RI� 7%0� SDWLHQW�
SUHVHQWHG� LQ� VWDJH� �� 	� �� DQG� RQO\� ���� RI� SDWLHQWV�
SUHVHQWHG� LQ� VWDJH� ��� 3UHGRPLQDQWO\� SDWLHQWV�
SUHVHQWHG� LQ� VWDJH���DUH� LQ�DFFRUGDQFH�ZLWK�PRVW� RI�
WKH� RWKHU� VWXGLHV��� 3UHVHQWDWLRQ� RI� SDWLHQW� LQ� VWDJH� ��
DQG� UHVLVWDQW� RI� P\FREDFWHULXP��LV� KLJK� SUHGLFWRU� RI�
PRUWDOLW\�� ,Q� WKLV� VWXG\� WKH� UHODWLYH� ORZ� PRUWDOLW\� RI�
7%0�SDWLHQW�PD\�EH�GXH� WR� WKH�HDUO\� SUHVHQWDWLRQ�RI�
SDWLHQW��VWDJH��	���DQG�\RXQJ�DJH�RI�SDWLHQW��0RUWDOLW\�
FDQ� EH� UHGXFHG� IXUWKHU� LI� KLJK� LQGH[� RI� VXVSLFLRQ�
DPRQJ� RXU� SK\VLFLDQ� LV� PDGH� LQ� RXU� VHWXS� WR� HDUO\�
GLDJQRVH� WKH� 7%0�� ,Q� WKLV� VWXG\� ���� SDWLHQWV�
SUHVHQWHG� LQ� VWDJH� �� DQG� �� DQG� PHDQ� DJH� ZDV� ���
\HDU�� 7%0� ZDV� DVVRFLDWHG� ZLWK� ���� LQ� H[WUD� &16�
WXEHUFXORVLV�DQG�ZDV�DVVRFLDWHG�����ZLWK�SXOPRQDU\�
.RFK�� ,Q� VWXG\� FRQGXFWHG� LQ� FLYLO� KRVSLWDO� .DUDFKL��
7%0� KDG� ���� DVVRFLDWLRQ� ZLWK� H[WUD� &16� 7%��
,QWHUQDWLRQDO�VWXG\�VKRZV�WKH�VDPH�UHVXOWV���� 
,Q� RXU� VWXG\� SDWLHQW� ZLWK� 7%0� SUHVHQWHG� ZLWK�
KHDGDFKH� ������� IHYHU� ������� YRPLWLQJ� �������
DQRUH[LD��������VHL]XUHV��������QHFN�VWLIIQHVV��������
IRFDO�ZHDNQHVV�������DV�FRPSDUHG� WR�RWKHU�VWXG\� LQ�
ZKLFK� WKH� SDWLHQW� SUHVHQWHG� ZLWK� IHYHU� ��-�����
KHDGDFKH���-�����DQRUH[LD�DQG�ZHLJKW� ORVV���-�����
YRPLWLQJ����-�������DQG�SDWLHQW�SUHVHQWHG�ZLWK�FOLQLFDO�
VLJQ� LQ� RWKHU� VWXG\� ZLWK� VHL]XUH�� VWURNH��
K\GURFHSKDOXV�� EUDLQ� GDPDJH� DQG� GHDWK� LV� XVXDOO\�
GXH� WR� VWURNH� DQG� K\GURFHSKDOXV��� 7KHVH� VLJQV� DUH�
XVXDOO\� GHSHQG� RQ� VLWH� RI� WXEHUFXORPD� LQ� EUDLQ����
%LODWHUDO� SDSLOOHGHPD� DQG� ORVV� RI� YLVLRQ� LV� FRPPRQ�
SUHVHQWDWLRQ� LQ� FKLOGUHQ� LQ� 7%0�� 2XU� ����
SDWLHQWVKDYH� SDSLOOHGHPD� DQG� EOLQGQHVV�PRVW� RI� WKH�
SDWLHQW�UHFRYHUHG�ZLWK�$77�DQG�VWHURLG�VR�LW�LV�SURYHG�
SDSLOOHGHPD� LV� DOVR� FRPPRQ� LQ� DGXOW�� $WD[LD� DQG�
GHPHQWLD� ZHUH� DOVR� IRXQG� LQ� ������ SDWLHQWV� LQ� RXU�
VWXG\�� LW� ZDV� OHVV� FRPPRQ� DV� LQ� RWKHU� VWXG\�� $FXWH�
VHL]XUH�RFFXUV�LQ�DERXW�����RI�FKLOGUHQ�DQG�LQ����RI�
DGXOW�� 5DUHO\� VWDWXV� HSLOHSWLFXV� DQG� QRQ-FRPSXOVLYH�
VHL]XUH� PD\� FRPSOLFDWH� 7%0�� $IWHU� ILUVW� VHL]XUH�
UHFXUUHQW� VHL]XUH� DUH� FRPPRQ���� ,Q� WKLV� VWXG\� ����
SDWLHQWV�GHYHORSHG�ZKR�ZHUH�VXFFHVVIXOO\�WUHDWHG�ZLWK�
EHQ]RGLD]HSLQH�DQG�ZLWK�SKHQ\WRLQ� 
,Q� &6)� DQDO\VLV� ORZ� JOXFRVH� ZDV� LQ� �������� UDLVHG�
SURWHLQ� ZDV� �������� O\PSKRF\WH� SOHRF\WRVLV� ZDV�
�������DQG�$)%�SRVLWLYH�ZDV� LQ������� LQ�RXU�VWXG\��
6DPH� UHVXOW� ZHUH� IRXQG� LQ� ORFDO� DQG� LQWHUQDWLRQDO�
VWXGLHV���� 05,� EUDLQ� UHYHDOHG� PHQLQJHDO�
HQKDQFHPHQW� LQ� �������� K\GURFHSKDOXV� LQ� �����
FHUHEUDO� HGHPD� LQ� �������� WXEHUFXORPD� LQ� ��������
LQIDUFW� LQ� ������� DQG� HQFHSKDORP\HOLWLV� LQ� �������

7KHVH� ILQGLQJV� DUH� VDPH� DV� LQ� QDWLRQDO� DQG�
LQWHUQDWLRQDO�VWXGLHV��� 
7KH� VXUYLYDO� RI� SDWLHQW� GHSHQGV� RQ� WKH� VHYHULW\� RI�
K\GURFHSKDOXV������� 6R� HDUO\� &6)� DQDO\VLV� VKRXOG� EH�
GRQH�WR�GLDJQRVH�7%0�LQ�VWDJH�,������� 
,W� LV� UHFRPPHQGHG� WKDW�KLJK�PRUWDOLW\� LQ�7%0�FDQ�EH�
SUHYHQWHG� RQO\� E\� HDUO\� GLDJQRVLV� RI� 7%0� SDWLHQW� LQ�
VWDJH� �� GLVHDVH�� 6R� DOZD\V� PDNH� KLJK� LQGH[� RI�
VXVSLFLRQ�LQ�QRQVSHFLILF�SUHVHQWDWLRQ�LQ�7%0�SDWLHQWV��
(DUO\�OXPEHU�SXQFWXUH�IRU�&6)�DQDO\VLV�DQG�HDUO\�05,�
EUDLQ� FDQ� EH� GRQH� IRU� HDUO\� GLDJQRVLV� RI� 7%0� WR�
SUHYHQW� WKH�7%0�SDWLHQW� WR�HQWHU� LQ� WR�VWDJH���DQG����
,Q� WKLV� ZD\� ZH� FDQ� SUHYHQW� K\SRQDWUHPLD��
K\GURFHSKDOXV�DQG�XVH�RI�PHFKDQLFDO�YHQWLODWRU�ZKLFK�
FDQ�OHDG�WR�PRUWDOLW\�DQG�PRUELGLW\��,I�WKLV�FRPSOLFDWLRQ�
DOUHDG\� GHYHORSHG� WKHQ� DJJUHVVLYH� PDQDJHPHQW� RI�
WKLV� FRPSOLFDWLRQ� VKRXOG� EH� GRQH� WR� UHGXFH� WKH�
PRUWDOLW\�� %&*� YDFFLQDWLRQ� LQ� FKLOGUHQ� VKRXOG� EH�
HQIRUFHG� LQ� 3DNLVWDQ�� 3XEOLF� DZDUHQHVV� SURJUDP� WR�
UHGXFH� WKH�FRQWDFW�ZLWK�NQRZQ�SDWLHQWV�RI�7%�6KRXOG�
EH�DGGUHVVHG�� 
/LPLWDWLRQ� LQ� WKLV� VWXG\� ZDV� H[FOXVLRQ� RI� FKLOGUHQ��
0RUWDOLW\� PD\� EH� LQFUHDVHG� LI� ZH� LQFOXGH� FKLOGUHQ��
6RPH� SDWLHQWV� FDPH� LQ� FRPD� DQG� H[SLUHG�
XQGLDJQRVHG�PD\�EH�FDVH�RI�7%0� 

&21&/86,21 

3DWLHQW� SUHVHQWHG� SUHGRPLQDQWO\� LQ� VWDJH� ,,� ������
WKHQ�VWDJH�,�������VR�����SDWLHQWV�ZHUH�SUHVHQWHG�LQ�
VWDJH� �� DQG� ��� &6)� DQDO\VLV� DQG� 05,� ZHUH� JRRG�
GLDJQRVWLF� LQYHVWLJDWLRQ� IRU�7%0��6LJQ�DQG�V\PSWRPV�
ZHUH�XVXDOO\�QRQ-VSHFLILF� 

(WKLFDO� SHUPLVVLRQ�� -LQQDK� 3RVWJUDGXDWH� 0HGLFDO�
&HQWUH�(5&�SHUPLVVLRQ�OHWWHU�QR��12�)��-��-,5%�����
-*(1/������-30&� 

&RQIOLFW� RI� ,QWHUHVW�� 7KHUH� LV� QRWKLQJ� WR� GLVFORVH�
DQG�WKHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

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

$87+25�&2175,%87,216 

+DML�6� �6WXG\�GHVLJQ��GDWD�FROOHFWLRQ�DQG�DOO�ZRUN�
FDUULHG�RXW�E\�WKH�DXWKRU� 

5()(5(1&(6 

�� 5DPDFKDQGUDQ� 76�� 6LQJK� 11�� 7XEHUFXORXV�
0HQLQJLWLV�� &OLQLFDO� 3UHVHQWDWLRQ�� ������ $YDLODEOH�
IURP� KWWSV���HPHGLFLQH�PHGVFDSH�FRP�DUWLFOH��
�������-FOLQLFDO� 

�� 6DOL� 6�� 9DOLSRXU� 1�� $Q� XQXVXDO� SUHVHQWDWLRQ� RI�
7XEHUFXORXV� 0HQLQJLWLV�� � $UFK� &OLQ� ,QIHFW� 'LV��
�������������H�������GRL���������DUFKFLG������� 

�� 7DQ� -/�� 1RUGLQ� 6�� %HVDUL� $0�� 5DUH� FOLQLFDO�
SUHVHQWDWLRQ� RI� 7XEHUFXORXV� 0HQLQJLWLV�� $� &DVH�
5HSRUW��0DOD\V� -�0HG�6FL�� ������ ������� ���-����
GRL����������PMPV������������� 

�� /XR�0��:DQJ�:��=HQJ�4��/XR�<��<DQJ�+��<DQJ�;��

6DOPD�+DML 

��� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�-8/<-6(37(0%(5�������9RO�����1R���� 

7XEHUFXORXV�PHQLQJLWLV�GLDJQRVLV�DQG�WUHDWPHQW�LQ�
DGXOWV��$�VHULHV�RI�����VXVSHFWHG�FDVHV��([S�7KHU�
0HG�� ������ ������� ����-��� GRL���������HWP��
���������� 

�� *DWDKXQ� +�� 0DWWHHOOL� $�� &KDLVVRQ� 5�� 5DYLJOLRQH�
0��/DWHQW�P\FREDFWHULXP�WXEHUFXORVLV�LQIHFWLRQ��1�
(QJO�-�0HG���������������������-����GRL���������
1(-0UD�������� 

�� /HNKDN� 63�� 6KDUPD� /�� 5DMEKDQGDUL� 5��
5DMEKDQGDUL� 3�� 6KUHVKWKD� 5�� 3DQW� %�� (YDOXDWLRQ�
RI� PXOWLSOH� 3&5� XVLQJ� WKH� 03%��� DQG� �6�����
SULPHUV� IRU� UDSLG� GLDJQRVLV� RI� 7XEHUFXORXV�
0HQDQJLWLV�� 7XEHUFXORXVLV� �(GLQE��� ������ ����� 
�-���GRL���������M�WXEH������������� 

�� 2UJDQL]DWLRQ� :+�� 7XEHUFXORVLV� *OREDO� )DFWV�
����������� $YDLODEOH� IURP�� KWWSV���ZZZ�ZKR� �LQW�
WE�SXEOLFDWLRQV������IDFWVKHHWBWEB�����SGI� 

�� 6RULD�-��0HWFDOI�7��0RUL�1��1HZE\�5(��0RQWDQR�6��
+XDURWR� /�� HW� DO�� � � � PRUWDOLW\� LQ� KRVSLWDOL]HG�
SDWLHQWV� ZLWK� 7%0�� %0&� ,QIHFWHG� 'LV�� ������ � ��
��������GRL���������V�����-���-����-�� 

�� %XUNH� '�� 0HQLQJHDO� WXEHUFXORVLV�� >,QWHUQHW@��
+HDOWK� OLQH� >ODVW� XSGDWHG� ����@�� $YDLODEOH� IURP���
KWWSV���ZZZ�KHDOWKOLQH�FRP�KHDOWK�PHQLQJLWLV-
WXEHUFXORVLV�� 

��� 'DYLV� $�� 0HLQWMHV� *��:LONLQVRQ� 5�� 7UHDWPHQW� RI�

7XEHUFXORXV� 0HQLQJLWLV� DQG� LWV� FRPSOLFDWLRQV� LQ�
DGXOWV��&XUU�7UHDW�2SWLRQV�1HXURO�� � ������ � �������
���GRL���������V�����-���-����-�� 

��� 5L]YL�,��*DUJ�5.��0DOKRWUD�+6��.XPDU�1��6KDUPD�
(��6ULYDVWDYD�&��HW�DO��9HQWULFXOR-SHULWRQHDO�VKXQW�
VXUJHU\� IRU� WXEHUFXORXV� PHQLQJLWLV�� $� V\VWHPDWLF�
UHYLHZ�� -� 1HXUDO� 6FL�� ������ ����� ���-����
GRL���������M�MQV�������������� 

��� 6KDUPD� 50�� 3UXWKL� 1�� $ULPDSSDPDJDQ� $��
6RPDQQD� 6�� 'HYL� %,�� 3DQGH\� 3�� 7XEHUFXODU�
PHQLQJLWLV� ZLWK� K\GURFHSKDOXV� ZLWK� +,9� FR-
LQIHFWLRQ�� UROH� RI� FHUHEURVSLQDO� IOXLG� GLYHUVLRQ�
SURFHGXUHV��-�1HXURVXUJ��������������������-�����
GRL�����������������-16������ 

��� 7KXRQJ� 1�� +HHPVNHUN� '�� 7UDP� 7�� 7KDR� /��
5DPDNKULVKQDQ� /�� +D� 9�� HW� DO�� /HXNRWULHQH� $��
K\GURODVH� JHQRW\SH� DQG� +,9� LQIHFWLRQ� LQIOXHQFH�
LQWUDFHUHEUDO� LQIODPPDWLRQ� DQG� VXUYLYDO� IURP�
WXEHUFXORXV�PHQLQJLWLV��-�,QIHFW�'LV����������������
����-���GRL���������LQIGLV�ML[���� 

��� $NNHUPDQ�2��2GLVK�2�� %ROKXLV�0�� GH� /DQJH�:��
.UHPHU� +�� /XLMFN[� *�� HW� DO�� 3KDUPDFRNLQHWLFV� RI�
EHGDTXLOLQH� LQ� FHUHEURVSLQDO� IOXLG� DQG� VHUXP� LQ�
PXOWLGUXJ-UHVLVWDQW� WXEHUFXORXV� PHQLQJLWLV�� &OLQ�
,QIHFW� 'LV�� ������ ���������-��� � GRL���������FLG�
FLY����� 

3UHVHQWDWLRQ�RI�7XEHUFXORXV�0HQLQJLWLV 

��� 
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