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<RXQJ�DGXOWV�DUH�LQ�WKH�DJH�RI�WUDQVLWLRQ�H[SHULHQFLQJ�
PDQ\� FKDOOHQJHV� WKDW� PD\� OHDG� WR� D� JUHDWHU� ULVN� RI�
PHQWDO� KHDOWK� SUREOHPV�� WKDW� FDQ� OHDG� WR� VHULRXV�
QHJDWLYH�FRQVHTXHQFHV�LQFOXGLQJ�VRFLDO�SUREOHPV��ORZ�
VHOI-HVWHHP�� FRPPXQLFDWLRQ� SUREOHPV�� SRRU�
FRQFHQWUDWLRQ��DQG�SRRU�DFDGHPLF�IXQFWLRQLQJ���2QH�RI�
WKH�PRVW�IUHTXHQWO\�UHSRUWHG�PHQWDO�KHDOWK�FRQFHUQ�LV�
LQDWWHQWLYH�EHKDYLRU��LPSXOVLYLW\��DQG�K\SHUDFWLYLW\�ZLWK�
D� SUHYDOHQFH� UDWH� RI� ������ LQ� FKLOGUHQ� DQG� �-��� LQ�
DGXOWV�� SUHGRPLQDQWO\� PRUH� FRPPRQ� LQ� ZRPHQ� ������
ZLWK� KLJK� LQDWWHQWLYH� IHDWXUHV��� 7KH� PDQLIHVWDWLRQ� RI�
$'+'� YDULHV� DFURVV� DJHV� ZKHUH� DGXOWV� VKRZ� OHVV�
REYLRXV� V\PSWRPV�RI� K\SHUDFWLYLW\� RU� LPSXOVLYLW\� DQG�
PRUH�LQDWWHQWLRQ�V\PSWRPV��� 
$'+'� LV� XVXDOO\� GLDJQRVHG� GXULQJ� FKLOGKRRG� DQG�
UHPDLQV�XQGLDJQRVHG� LQ�DGXOWV�GXH� WR� LWV�FRPRUELGLW\�
ZLWK�RWKHU�SV\FKLDWULF�GLVRUGHUV���$'+'�RIWHQ�HQGXUHV�
LQWR� DGXOWKRRG� DQG� KDV� D� VLJQLILFDQW� LPSDFW� RQ�
UHODWLRQVKLSV�� FDUHHU�� SRRU� DFDGHPLF� SHUIRUPDQFH��
OHDUQLQJ� GLIILFXOWLHV�� DGMXVWPHQW� LVVXHV�� DQG�
LQWHUSHUVRQDO�SUREOHPV���7KHUH�DUH�VHYHUDO�GLDJQRVWLF�
$'+'� VFDOHV� DYDLODEOH� IRU� FKLOGUHQ� DQG� DGROHVFHQWV�
EXW� YHU\� IHZ� VFDOHV� DUH� IRU� DGXOWV�� 0DQ\� VFDOHV� IDOO�
VKRUW� RI� FURVV-FXOWXUDO� YDOLGDWLRQ� RI� WKHVH� PHDVXUHV�

XVHG�IRU�DGXOWV��$OVR�� LW� LV� LPSRUWDQW�WR�QRWH�WKDW�PRVW�
RI� WKH� PHDVXUHV� LQWHQGHG� WR� GLDJQRVH� DGXOWV� ZLWK�
$'+'�DQG�DUH�EDVHG�RQ�FOLQLFDO�VDPSOHV��� 
7KH�SUHYDOHQFH�RI�$'+'�LQ�3DNLVWDQ�ZDV�IRXQG������
LQ� \RXQJ� DGXOWV��� 0RVW� RI� WKH� VWXGLHV� KDYH� WDUJHWHG�
FKLOGUHQ� IRU� GLDJQRVWLF� SXUSRVHV�� XVLQJ� D� KRVSLWDO� RU�
VSHFLDO�LQVWLWXWHV��SDUHQWV��DQG�WHDFKHUV�DV�LQIRUPDQWV�
ZLWK� WKH� PHDVXUHV� ZKLFK� DUH� QRW� FXOWXUDOO\� VHQVLWLYH�
DQG�OLQJXLVWLFDOO\�DSSURSULDWH�� 
7R�VXP�XS��$'+'�LV�LQIOXHQFLQJ�WKH�SV\FKR-VRFLDO�DQG�
HPRWLRQDO�IXQFWLRQLQJ�RI�LQGLYLGXDOV�\HW�WKH\�QHYHU�JHW�
DWWHQWLRQ� IURP� FOLQLFLDQV� DQG� FRXQVHORUV�� ,Q�3DNLVWDQ��
PRVW� RI� WKH� ZRUN� LV� GHYRWHG� WR� FKLOGUHQ� DQG� WKH�
PHDVXUHV�XVHG�DUH�QRW�FXOWXUDOO\� UHOHYDQW��7KHUHIRUH��
NHHSLQJ� WKHVH� FRQVLGHUDWLRQV� LQ� PLQG�� WKH� FXUUHQW�
UHVHDUFK� ZLOO� IRFXV� RQ� FXOWXUDOO\� DQG� DJH-VSHFLILF�
H[SHULHQFH�DQG�H[SUHVVLRQ�RI�$'+'�V\PSWRPDWRORJ\�
LQ�\RXQJ�DGXOWV�DQG�GHYHORS�D�$'+'�V\PSWRPV�VFDOH�
WKDW�WKH\�FDQ�EH� LGHQWLILHG�HDUO\�DQG�UHPHGLDO�WUDLQLQJ�
FDQ�EH�SURYLGHG�WR�LPSURYH�WKHLU�IXQFWLRQLQJ�� 
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$� PL[HG-PHWKRGV� GHVLJQ� ZDV� XVHG� IRU� WKLV� VWXG\��
$'+'� V\PSWRPDWRORJ\� ZDV� H[SORUHG� WKURXJK�
TXDOLWDWLYH�� DQG� SV\FKRPHWULFV� ZHUH� HVWDEOLVKHG�
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WKURXJK� WKH� TXDQWLWDWLYH� PHWKRG�� � *RYHUQPHQW� DQG�
SULYDWH� XQLYHUVLW\� VHWWLQJ� ZHUH� XVHG�� 7KH� VWXG\� ZDV�
FDUULHG�RXW�IURP�-XO\������WR�)HEUXDU\������ 
,WHP�*HQHUDWLRQ� 
)LUVWO\�� WKH� FXUUHQW� UHVHDUFK� ZDV� DSSURYHG� E\�
,QVWLWXWLRQ�5HYLHZ�%RDUG��,5%������XQLYHUVLW\�VWXGHQWV�
RI�%6�+RQ� ����ZRPHQ�DQG� ��PHQ�� DJH� UDQJH� ��-���
�0 � ������� 6' � ������ ZHUH� VHOHFWHG� WKURXJK�
SXUSRVLYH�VDPSOLQJ�DQG�ZHUH� LQWHUYLHZHG� WKURXJK�DQ�
RSHQ-HQGHG� DSSURDFK� DQG� ZHUH� DVNHG� WR� OLVW� GRZQ�
FKDUDFWHULVWLF� EHKDYLRUV� RI� SHRSOH� ZKR� WHQG� WR� VKRZ�
GLIILFXOWLHV� LQ� FRQFHQWUDWLRQ� DQG� LQDELOLW\� WR� VLW� IRU� D�
ORQJHU� SHULRG� RI� WLPH�� � 7KH� UHVSRQVHV� RI� WKH�
LQWHUYLHZHU� ZHUH� UHFRUGHG� YHUEDWLP� DQG� WUDQVFULEHG��
7KHVH� WUDQVFULSWV� ZHUH� H[DPLQHG� V\VWHPDWLFDOO\� WR�
JHQHUDWH� LWHPV�� $IWHU� FORVH� H[DPLQDWLRQ�� D� OLVW� RI� ���
LWHPV�IRU�VFDOH�ZDV�ILQDOL]HG�� 
&RQWHQW�9DOLGLW\�,QGH[ 
$� VFDOH� FRQVLVWV� RI� ��� LWHPV� ZDV� JLYHQ� WR� 1LQH�
TXDOLILHG� FOLQLFDO� SV\FKRORJLVWV� ZLWK� D� PLQLPXP� RI� ��
\HDUV¶� H[SHULHQFH� WR� UDWH� HDFK� LWHP�DFFRUGLQJ� WR� WKH�
UHOHYDQF\�RI�WKH�V\PSWRPV�RQ�D��-SRLQW�UDWLQJ�VFDOH�RI�
�� �QRW� UHOHYDQW�� DQG� �� �PRVW� UHOHYDQW��� $OO� WKRVH�
V\PSWRPV� WKDW� UHSRUWHG� &RQWHQW� 9DOLGLW\� ,QGH[�
EHORZ� ���� E\� H[SHUWV� ZDV� H[FOXGHG� DQG� D� OLVW� RI� ���
LWHPV� IRU� VFDOH� UHWDLQHG� DQG� WUDQVIRUPHG� LQWR� D� VHOI-
UHSRUW� PHDVXUH�� $WWHQWLRQ� 'HILFLWV� +\SHUDFWLYH�
6\PSWRPV�6FDOH� 
7U\�2XW 
$�VDPSOH�RI����XQLYHUVLW\�VWXGHQWV�RI�%6�+RQ�ZLWK�DJH�
UDQJH���-���\HDUV� �0 ��������6' �������ZHUH� WDNHQ�
WR�GHWHUPLQH�WKH�FRPSUHKHQVLRQ�DQG�XVHU-IULHQGOLQHVV�
RI� WKH� $'+66�� DQG� $GXOW� $'+'� 6HOI-5HSRUW� 6FDOH��
7KH� SDUWLFLSDQWV� FRPSOHWHG� WKH� VFDOH� LQ� ��� PLQXWHV�
DQG� QR� GLIILFXOWLHV� ZHUH� UHSRUWHG� LQ� WHUPV� RI�
FRPSUHKHQVLRQ�DQG�XQGHUVWDQGLQJ�RI�LWHPV� 
36<&+20(75,&�3523(57,(6�2)�$'+66� 
3DUWLFLSDQWV�� $�VDPSOH�RI�����XQLYHUVLW\�VWXGHQWV�RI�
%6�+RQ�����������PHQ�DQG������������ZRPHQ�ZLWK�
WKH�DJH�UDQJH�RI���-����0 �������6' ������ZDV�WDNHQ�
IURP� �� SULYDWH� DQG� �� JRYHUQPHQW� XQLYHUVLWLHV� RI�
/DKRUH� WKURXJK� SXUSRVLYH� VDPSOLQJ�� 8QLYHUVLW\�
VWXGHQWV�RI�0�$��06F��06��DQG�RWKHU�SURJUDPV�ZHUH�
H[FOXGHG�IURP�WKH�VWXG\� 

0($685(6� 
'HPRJUDSKLF� 3HUIRUPD�� 'HPRJUDSKLF� 3HUIRUPD�
FRQVLVWV�RI�JHQGHU��DJH��DQG�DFDGHPLF�FODVV�� 
$WWHQWLRQ� 'HILFLWV� DQG� +\SHUDFWLYH� 6\PSWRPV� 6FDOH�
�$'+66�� ZDV� XVHG� WR� PHDVXUH� WKH� V\PSWRPV� RI�
$WWHQWLRQ� 'HILFLWV� +\SHUDFWLYH� 'LVRUGHU� LQ� \RXQJ�
DGXOWV��$�VHOI-UHSRUW�PHDVXUH�FRQVLVWV�RI����LWHPV�RQ���
SRLQWV�/LNHUW�VFDOH���IRU�QRW�DW�DOO����IRU�WRR�OLWWOH����IRU�
WR�VRPH�H[WHQW����IRU�RIWHQ��DQG���IRU�D�ORW��6FRUHV�RQ�
WKH� VFDOH� OLH� EHWZHHQ� �-����� $� KLJKHU� VFRUH�

UHSUHVHQWHG� PRUH� V\PSWRPV� RI� $WWHQWLRQ� 'HILFLWV�
+\SHUDFWLYH�'LVRUGHU�� 
$GXOW�$'+'�6HOI-5HSRUW�6FDOH� �$$65-9,�� ,���$GXOW�
$'+'� VHOI-UHSRUW� VFDOH� LV� D� FKHFNOLVW� GHYHORSHG� E\�
:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� IRU� $'+'� DGXOWV�
EDVHG�RQ�'60-,9��,W�FRQVLVWV�RI����LWHPV�DQG���LWHPV�
DV�VFUHHQHU� LWHPV�ZKLFK�KHOS�WR�LGHQWLI\�DGXOWV�DW�ULVN�
RI�$'+'���7KLV�V\PSWRPV�VFDOH�XVHV�D��-SRLQW�/LNHUW�
VFDOH��� IRU�QHYHU���� IRU� UDUHO\���� IRU�VRPHWLPHV���� IRU�
RIWHQ��DQG���IRU�YHU\�RIWHQ��7KH�UHOLDELOLW\�RI�WKLV�VFDOH�
LV� Į ����� ,W� ZDV� XVHG� WR� HVWDEOLVKLQJ� FRQFXUUHQW�
YDOLGLW\�RI�$'+66� 
6WXGHQW�3UREOHP�&KHFNOLVW��63&/���63&/�PHDVXUH�
WKH� PHQWDO� KHDOWK� SUREOHPV� RI� XQLYHUVLW\� VWXGHQWV��

FRPSULVLQJ� ��� LWHPV� DQG� �� GLIIHUHQW� PHQWDO� KHDOWK�
SUREOHPV� L�H�� ODFN� RI� VHOI-UHJXODWLRQ� VHQVH� RI� EHLQJ�
G\VIXQFWLRQDO�� DQ[LHW\� SURQHQHVV�� DQG� ORVV� RI�
FRQILGHQFH�� 7KH� LQWHUQDO� FRQVLVWHQF\� RI� 63&/� LV� �����
WHVW-UHWHVW� UHOLDELOLW\� RI� ����� DQG� VSLOW� KDOI� UHOLDELOLW\�
LV������,W�ZDV�XVHG�WR�HVWDEOLVKLQJ�FRQVWUXFW�YDOLGLW\�RI�
$'+66�� 

352&('85(� 
$IWHU� WDNLQJ� WKH� FRQVHQW� IURP� WKH� DXWKRULWLHV�� WKH�
UHVHDUFKHU�H[SODLQHG�WKH�SXUSRVH�RI�WKH�UHVHDUFK�ZLWK�
LQVWUXFWLRQV��7KH\�ZHUH�DVNHG�WR�UHDG�HDFK�VWDWHPHQW�
DQG� WR� JLYH� WKHLU� UHVSRQVHV� RQ� HDFK� VWDWHPHQW� WKDW�
WKH\�XQGHUVWDQG�DQG�SHUFHLYH�FORVHO\�DVVRFLDWHG�ZLWK�
RU�H[SODLQ�VWXGHQWV¶�EHKDYLRU��7KH�WHVWLQJ�ZDV�FDUULHG�
RXW� LQ� D� JURXS� VHWWLQJ� DQG�ZLWK� D� GHEULHILQJ� VHVVLRQ��
$IWHU� FROOHFWLQJ�DOO� GDWD�6366���� YHUVLRQ�DQG�$026�
���YHUVLRQ�ZDV�XVHG�IRU�DQDO\]LQJ�WKH�GDWD�� 
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2XW�RI�����SDUWLFLSDQWV��D�KDOI�VDPSOH�FRQVLVWV�RI�����
XQLYHUVLW\� VWXGHQWV� ZDV� XVHG� IRU� ([SORUDWRU\� )DFWRU�
$QDO\VLV� �()$��� DQG� D� KDOI� FRQVLVWV� RI� ���� XQLYHUVLW\�
VWXGHQWV� ZDV� XVHG� IRU� &RQILUPDWRU\� )DFWRU� $QDO\VLV�
�&)$����3ULQFLSDO�$[LV�)DFWRULQJ�DQDO\VLV�ZLWK�3URPD[�
5RWDWLRQ� �1 ����� ZDV� XVHG� IRU� DQDO\]LQJ� IDFWRUV� LQ�
([SORUDWRU\� )DFWRU� $QDO\VLV�� 7KH� YDOXH� RI� .DLVHU�
0H\HU� 2ONLQ� �.02�� ZDV� IRXQG� ���� DQG� LQLWLDO�
&URQEDFK�$OSKD�ZDV�IRXQG�VLJQLILFDQW�DW�S�������,WHP�
UHWDLQLQJ� FULWHULD� LQ� IDFWRUV� ZDV� ���� RU� DERYH��� 7KH�
6FUHH�SORW�DQG�&ULWHULD�RI� UHWHQWLRQ� IRU�(LJHQYDOXH�E\�
.DLVHU��UHYHDOHG�WKUHH�IDFWRUV�ZLWK�(LJHQ�YDOXH!������
LWHPV� UHYHDOHG� VLJQLILFDQW� LWHP-WRWDO� FRUUHODWLRQ� RXW� RI�
���LWHPV�DFURVV�WKUHH�IDFWRUV�WR�EHVW�ILW�FRQVWUXFW�ZLWK�
PLQLPXP�GXELRXV�LWHPV��7DEOH�,���,WHP�WRWDO�FRUUHODWLRQ�
IRU�HDFK�LWHP�RI�$'+66�ZDV�IRXQG�WR�UDQJH�IURP�����-�
���� �S�� ������ VKRZLQJ� WKDW� HDFK� LWHP� KDG� D�
VLJQLILFDQWO\� KLJK� FRUUHODWLRQ� ZLWK� D� WRWDO� VFRUH� RI�
$'+66�� 7KH� WRWDO� VFRUH� RI� $'+66� DQG� VXEVFDOHV�
ZHUH� IRXQG� WR� EH� KLJKO\� FRUUHODWHG�� 7KH� FRUUHODWLRQ�
UDQJHV�IURP�����WR����� 

7KH�'HYHORSPHQW�RI�D�$'+'�6\PSWRPV�6FDOH�LQ�<RXQJ�$GXOWV 
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),*85(�,��6&5((�3/27�2)�(;75$&7('�
)$&7256�2)�$'+66��Q ����� 

7$%/(�,��)$&725�6758&785(��&521%$&+�
$/3+$�$1'�(,*(1�9$/8(6�$'+66�:,7+�
3520$;�527$7,21��Q ���� 

)DFWRU� ��� ,Q� DWWHQWLRQ� FRQVLVWHG� RI� ��� LWHPV�
UHSUHVHQWV� D� ODFN� RI� DWWHQWLRQ� DQG� FRQFHQWUDWLRQ��
6DPSOH�LWHPV�LQFOXGH�XQDEOH�WR�FRQFHQWUDWH�RQ�GHWDLOV�
RI� WKH� WDVN�� XQDEOH� WR� JLYH� FRQWLQXRXV� DWWHQWLRQ� RQ�
ZRUN�� XQDEOH� WR� ILQLVK� WDVNV��PDNH�FDUHOHVV�PLVWDNHV�
XQDEOH� WR� FRQFHQWUDWH� RQ� VWXGLHV�� FDUHOHVVQHVV��
)DFWRU� ��� +\SHUDFWLYLW\� FRQVLVWHG� RI� ��� LWHPV�
UHSUHVHQW� K\SHU� DFWLYHQHVV� 6DPSOH� LWHPV� LQFOXGH�
ILJKWLQJ� ZLWK� RWKHUV�� LQWHUUXSWLQJ� RWKHUV�� XQDEOH� WR� VLW�
VWLOO�� )DFWRU� ��� 3URDFWLYH� FRQVLVWHG� RI� ��� LWHPV�
UHSUHVHQW� RULHQWHG� VHW� RI� EHKDYLRU� ZKHUH� LQGLYLGXDO�
DFWLYHO\� FKDQJH� WKH� VLWXDWLRQ� LQFOXGLQJ� OHDGHUVKLS�
VNLOOV��OLNH�WR�ZRUN�LQGHSHQGHQWO\��OHDUQLQJ�RI�QHZ�WDVN�
HDVLO\��VRFLDEOH� 
&21),50$725<�)$&725�$1$/<6,6�&)$� 
&)$�ZDV�XVHG�WR�WHVW�WKH�K\SRWKHVLV�WKDW�ZRXOG�IRXQG�
D� UHODWLRQVKLS� EHWZHHQ� �� ODWHQW� YDULDEOHV� DQG� ���
REVHUYHG� YDULDEOHV� IURP� ���� XQLYHUVLW\� VWXGHQWV���
6WUXFWXUDO�HTXDWLRQV�PRGHOLQJ�ZDV�XVHG� WR� WHVW� WKHVH�
K\SRWKHVHV�� $FFHSWDEOH� ILW� ZDV� DFKLHYHG� WKURXJK�
K\SRWKHVL]HG�PRGHO�ZLWK���� LWHPV�Ȥ��GI �����1 �����
 ��������� S ������ Ȥ��GI ������ 1), ����� 7/, �����
&), ����� 506($ ����� 7KH� ILW� LQGLFHV� LQGLFDWHG� JRRG�
ILW� WKURXJK� RI� WKH� DGMXVWHG� PRGHO� ZLWK� ��� LWHPV� �Ȥ��
�GI ����� 1 �����  � �������� S ������ Ȥ��GI ������
1), �����7/, ����&), �����506($ ����� 

),*85(�,,��3$7+�',$*5$0�2)�7+(�7+5((�
',0(16,21$/�02'(/�&255(6321',1*�72�
$'+66�,1�<281*�$'8/76�:,7+�
,1$ ,1$77(17,21��+3 �+<3(5$&7,9,7<�� 
3$ �352$&7,9( 

5(/,$%,/,7<�$1'�9$/,',7< 

��� �� RI� WKH� SDUWLFLSDQWV� RI� WKH� VWXG\� �Q ���� ZHUH�
UHVWHG� ZLWK� RQH� ZHHN¶V� LQWHUYDO� VKRZLQJ� $'+66�

5HKDQD�0XVKWDT��6DGLD�6DOHHP��=DKLG�0DKPRRG 
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KLJKO\� VLJQLILFDQW� WHVW-UHWHVW� UHOLDELOLW\� U ���� �S���������
(YHQ� DQG� 2GG� PHWKRG� ZDV� XVHG� WR� GHWHUPLQH� 6SLOW�
KDOI� UHOLDELOLW\� RI� $'+66�� 7KH� UHVXOW� VKRZHG� WKDW� D�
VLJQLILFDQW� FRUUHODWLRQ� EHWZHHQ� ERWK� VSOLWV� ZDV� IRXQG�
U ����S������� 6SLOW� KDOI� UHOLDELOLW\� &RHIILFLHQW� IRU�
$'+66� IRUP� $� DQG� IRUP� %� ZHUH� ���� DQG� ����
UHVSHFWLYHO\��&RUUHODWLRQ�EHWZHHQ�HDFK�IDFWRU�RQ�ERWK�
IRUP�$�DQG� IRUP�%�ZDV� IRXQG� WR�EH� VLJQLILFDQW�U ����
�S������� 
&RQFXUUHQW� YDOLGLW\� ZDV� FRQILUPHG� ZLWK� $$65-9,�� ,��
7KHUH� ZDV� IRXQG� D� VLJQLILFDQW� SRVLWLYH� FRUUHODWLRQ�
EHWZHHQ�$'+66�DQG�$$65-9,��,�U �����S�������� 7KH�
FRQFXUUHQW� YDOLGLW\� RI� $'+66� ZDV� FRQILUPHG� ZLWK�
63&/�� 7KHUH� ZDV� IRXQG� D� VLJQLILFDQW� SRVLWLYH�
FRUUHODWLRQ� EHWZHHQ� $'+66� DQG� 63&/� U ����
�S������� 

',6&866,21 

,Q� WKH� SDVW� GHFDGH�� H[WHQVLYH� UHVHDUFK� KDV� EHHQ�
IRFXVHG� RQ� H[SODLQLQJ� WKH� %L� IDFWRU� VWUXFWXUH� RI�
$'+'���� :LOORXJKE\� 07� ������� H[SODLQHG� WKH�
LQWHUSUHWDELOLW\� DQG� FOLQLFDO� DSSOLFDELOLW\� RI� LQDWWHQWLRQ�
DQG� K\SHUDFWLYLW\� LQ� \RXQJ� DGXOWV� VKRZLQJ� IXOO�
V\PSWRPV�RI�$'+'�VHYHULW\��*RK�3.���VXJJHVWHG�WKDW�
WKH� %LIDFWRU� PRGHO� ZLWK� K\SHUDFWLYLW\� DQG� LQDWWHQWLRQ�
VSHFLILF� IDFWRUV� SURYLGHG� WKH� EHVW� SLFWXUH� RI� $'+'�
V\PSWRPV� VWUXFWXUH� RI� FRQFHSWXDOL]DWLRQ� ZLWK� ³J´�
JHQHUDO� IDFWRU� ZLWK� UHVSHFW� WR� VLJQLILFDQW� H[WHUQDO�
FRUUHODWHV�LQFOXGLQJ�VRFLDO�DQG�DFDGHPLF�SUREOHPV�DV�
ZHOO� DV� H[WHUQDO� DQG� LQWHUQDO� EHKDYLRUV��
5HVHDUFKHV����� H[SODLQHG� WKDW� K\SHUDFWLYLW\� DQG�
LQDWWHQWLRQ� GRPDLQ� LQ� $'+'�PD\� EH� DVVRFLDWHG� ZLWK�
VKDUHG� DQG� H[FOXVLYH� HWLRORJLFDO� SDWKV� DQG� FOLQLFDO�
UHVXOWV�� *RK� 3.���H[SORUHG� WKH� WKUHH-IDFWRU� PRGHO� RI�
$WWHQWLRQ� GHILFLW� K\SHUDFWLYH� V\PSWRPV�� LW� VXJJHVWHG�
WKDW�$WWHQWLRQ�GHILFLW� K\SHUDFWLYH�GLVRUGHU� LV� D� FOLQLFDO�
FRQGLWLRQ� WKDW� WHQGV� WR� GHYHORS� WRZDUGV� JUHDWHU�
YDULDWLRQ�LQ�DGXOWKRRG� 
,Q�WKH�FXUUHQW�VWXG\��WKH�V\PSWRPV�RI�$WWHQWLRQ�GHILFLW�
K\SHUDFWLYH� LQ� \RXQJ� DGXOWV� ZHUH� H[SORUHG� DQG�
([SORUDWRU\� IDFWRU� DQDO\VLV� �()$�� JHQHUDWHG� WKUHH�
IDFWRUV� ³,QDWWHQWLRQ´�� ³+\SHUDFWLYLW\´� DQG� ³3URDFWLYH´�
ZLWK����LWHPV�DQG�LQ�&RQILUPDWRU\�)DFWRU�DQDO\VLV�ZLWK�
WKHVH�IDFWRUV����LWHPV�ZHUH�UHWUDLQHG��)DFWRU�VWUXFWXUH�
RI� $'+66� LV� IRXQG� VOLJKWO\� GLIIHUHQW� IURP� SUHYLRXVO\�
GHYHORSHG� VFDOHV� RI� $'+'� VFDOHV� �H�J�� $$65� Y�����
$'+'� V\PSWRPV� UDWLQJ� VFDOH���� 7KH� FRPPRQ� IDFWRU�
EHWZHHQ�$'+66�DQG�$'+'�6\PSWRPV�5DWLQJ�6FDOH-
,9� ZDV� LQDWWHQWLRQ� DQG� K\SHUDFWLYLW\� DQG� VSHFLILF�
IDFWRUV� RI� $'+'�� ZKHUHDV� SURDFWLYH� VHHPHG� WR� EH�
QHZ� LQ� WKH� FRQWH[W� RI� 3DNLVWDQL� \RXQJ� DGXOWV� $'+'�
V\PSWRPV�ZKLFK�FRPH�LQ�WKH�FDWHJRU\�RI�³J´�IDFWRU�RI�
$'+'�� � ,QDWWHQWLRQ� ZDV� WKH� ILUVW� IDFWRU� DQG� HDUQHG�
KLJKHU�ORDGLQJ�DV�LQ�$'+'�6\PSWRPV�5DWLQJ�6FDOH-,9�
DOVR�³,QDWWHQWLRQ´�ZDV�WKH�ILUVW�IDFWRU� 
7KH�ILUVW� IDFWRU�RI�VFDOH��ZDV� LQDWWHQWLRQ�VKRZLQJ�WKDW�
\RXQJ�DGXOWV�FRXOG�QRW�FRQFHQWUDWH�RQ�WDVN��FDUHOHVV��
FRXOG� QRW� IROORZ� WKH� LQVWUXFWLRQ�� HWF�� 7KLV� IDFWRU� LV�

VLPLODU�WR�D�3DNLVWDQL�\RXQJ�DGXOW¶V�$'+'�V\PSWRPV��
,Q� WKH� FXUUHQW� UHVHDUFK�� LQDWWHQWLRQ� H[SODLQHG� KLJKHU�
YDULDQFH�IRU�$'+66�� 
7KH� VHFRQG� IDFWRU� RI� VFDOH�� ZDV� K\SHUDFWLYLW\��
LPSXOVLYLW\� WKDW� PHDQV� LQWHUUXSW� RWKHUV�� TXDUUHO� ZLWK�
RWKHUV��VWXEERUQQHVV��,QDWWHQWLRQ�DQG�K\SHUDFWLYLW\�DUH�
VSHFLILF� IDFWRUV� RI� $'+'������ 7KH� WKLUG� IDFWRU� WKDW� LV�
DOVR� XQLTXH� LQ� 3DNLVWDQL� \RXQJ� DGXOW¶V� $'+'�
V\PSWRPV� LV� SURDFWLYH� ZKLFK� PHDQV� GR� GLIIHUHQW�
WKLQJV�� DGDSW� QHZ� WKLQJV�� OHDGHUVKLS� TXDOLWLHV�� HWF�� ,W�
ZDV� VXJJHVWHG� DV� D� JHQHUDO� IDFWRU� RI� $'+'����
$'+66� KDV� KLJK� LQWHUQDO� FRQVLVWHQF\�� VSOLW-KDOI�
UHOLDELOLW\�� DQG� WHVW-UHWHVW� UHOLDELOLW\� DV�ZHOO� DV� KDYH� D�
PRGHUDWH� OHYHO� RI� FRQFXUUHQW� DQG� FRQVWUXFW� YDOLGLW\��
7KHUHIRUH�� LW� FDQ� EH� VDLG� WKDW� UHVXOWV� LQGLFDWH� VRPH�
FRPPRQDOLWLHV� ZLWK� WKH� SUHYLRXV� OLWHUDWXUH�� 7KH�
GLIIHUHQFH� LQ� IDFWRU-OLNH� SUR-VRFLDO� VHHPV� WR� EH� WKH�
PDQLIHVWDWLRQ�RI� WKHVH�V\PSWRPV� LQ�DGXOWKRRG�GXH� WR�
LJQRUDQFH���7KLV�PHDVXUH�ZLOO�EH�KHOSIXO�IRU�WKH�FOLQLFDO�
SV\FKRORJLVW� WR� GHYLVH� D� SURSHU� DVVHVVPHQW� WRRO� IRU�
\RXQJ�DGXOWV� 

&21&/86,21� 

7KH�FXUUHQW�VWXG\�H[SORUHG�$'+'�V\PSWRPV�LQ�\RXQJ�
DGXOWV� ZKLFK� DUH� FXOWXUDOO\� VSHFLILF� ZLWK� DFFHSWDEOH�
SV\FKRPHWULF�SURSHUWLHV��7KLV� UHVHDUFK�ZLOO�EH�KHOSIXO�
IRU�LGHQWLI\LQJ�WKH�V\PSWRPV�RI�$'+6�LQ�\RXQJ�DGXOWV��
7KH�GDWD�IRU�WKH�FXUUHQW�ZDV�FROOHFWHG�IURP�WKH�XUEDQ�
DUHDV� RI� /DKRUH�� )RU� IXUWKHU� VWXGLHV�� GDWD� VKRXOG� EH�
WDNHQ� IURP� WKH� UXUDO� DUHDV�� ,Q� WKH� FXUUHQW� UHVHDUFK�
UDWLQJ� VFDOH� ZDV� GHYHORSHG� IRU� \RXQJ� DGXOWV�� ,W� LV�
UHFRPPHQGHG�WKDW�WKH�REVHUYDWLRQ�PHWKRG�VKRXOG�EH�
XVHG� DQG� ORQJLWXGLQDO� VWXGLHV� VKRXOG� EH� GRQH� LQ� WKH�
IXWXUH� 
(WKLFDO�3HUPLVVLRQ��8QLYHUVLW\�RI�0DQDJHPHQW�DQG�
7HFKQRORJ\� �,QVWLWXWH� RI� &OLQLFDO� 3V\FKRORJ\�� /HWWHU�
1R��,5%�����-��-�����'DWHG���-��-���� 
&RQIOLFW� RI� LQWHUHVW�� 7KHUH� ZDV� QR� FRQIOLFW� RI�
LQWHUHVW�LQYROYHG�LQ�WKH�FXUUHQW�UHVHDUFK� 
)XQGLQJ�� 7KHUH� ZDV� QR� IXQGLQJ� LQYROYHG� IRU�
FXUUHQW�UHVHDUFK 

$87+25�&2175,%87,216 

0HKPRRG� =�� 'DWD� DQDO\VLV�� GDWD� LQWHUSUHWDWLRQ��
&RQFHSW�DSSURYDO��OLWHUDWXUH�VHDUFK 
6DOHHP� 6�� &RQFHSW� KLJKOLJKW�� TXHVWLRQQDLUH�
GHYHORSPHQW��GUDIWLQJ��GHVLJQ��DQDO\VLV 
0XVKWDT�5��'DWD�FROOHFWLRQ��GDWD�LQWHUSUHWDWLRQ 

5()(5(1&(6 

�� 6DOHHP� 6�� 0DKPRRG� =�� 1D]� 0�� 0HQWDO� KHDOWK�
SUREOHPV� LQ� XQLYHUVLW\� VWXGHQWV�� D� SUHYDOHQFH�
VWXG\��):8�-�6RF�6FL�����������������-���� 

�� 2¶&RQQHOO� .6��6KDGULQ� $�� 6PHODQG�2%�� %DKUDPL�
6��)UHL�2��%HWWHOOD�)��HW��DO��,GHQWLILFDWLRQ�RI�JHQHWLF�
ORFL� VKDUHG� EHWZHHQ� $'+'�� LQWHOOLJHQFH� DQG�
HGXFDWLRQDO� DWWDLQPHQW�� %LR� 3V\FKLDWU\�� ������ ��
������ ����-���� GRL�� ��������M�ELRSV\FK����������
���� 

7KH�'HYHORSPHQW�RI�D�$'+'�6\PSWRPV�6FDOH�LQ�<RXQJ�$GXOWV 

��� 
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�� $PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ��'LDJQRVWLF�DQG�
VWDWLVWLFDO� PDQXDO� RI� PHQWDO� GLVRUGHUV� ��WK� HG����
$UOLQJWRQ��9$�������� 

�� /HY\�7��.URQHQEHUJ�6��&URVELH�-��6FKDFKDU�5�6��
$WWHQWLRQ-GHILFLW�K\SHUDFWLYLW\� GLVRUGHU� �$'+'��
V\PSWRPV� DQG� VXLFLGDOLW\� LQ� FKLOGUHQ�� 7KH�
PHGLDWLQJ� UROH� RI� GHSUHVVLRQ�� LUULWDELOLW\� DQG�
DQ[LHW\�V\PSWRPV��-�$IIHFW�'LVRUG����������������
-�����GRL�����������M�MDG������������� 

�� $QVDUL� 6.�� $WWHQWLRQ� GHILFLW� K\SHUDFWLYLW\� GLVRUGHU�
V\PSWRP� VHOI-UHSRUW� DPRQJ� XQGHU� JUDGXDWH�
VWXGHQWV� RI� %6� FRPSXWHU� VFLHQFH� LQ� 0RKDPPHG�
$OL� -LQQDK� XQLYHUVLW\�� ,VODPDEDG�� $QQ� 3DN� ,QVW�
0HG�6FL������������������-����� 

�� 0DKPRRG�=��6DOHHP�6��$VVHVVLQJ� SV\FKRORJLFDO�
SUREOHPV� LQ� XQLYHUVLW\� VWXGHQWV� LQ� 3DNLVWDQ�� $�
SV\FKRPHWULF� VWXG\�� ):8� -�6RF�6FL�� ������ ������
��-���� 

�� .HVVOHU�5&��$GOHU�/��$PHV�0��'HPOHU�2��)DUDRQH�
6��+LULSL�(��HW��DO��7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
$GXOW� $'+'� 6HOI-5HSRUW� 6FDOH� �$656��� D� VKRUW�
VFUHHQLQJ�VFDOH�IRU�XVH�LQ�WKH�JHQHUDO�SRSXODWLRQ��
3V\FKRO�0HG������������������-�����GRL����������
V������������������� 

�� .OLQH�3��7KH�+DQGERRN�RI�3V\FKRORJLFDO�7HVWLQJ��

/RQGRQ��8.��5RXWOHGJH������� 
�� .DLVHU� +)�� $Q� LQGH[� RI� IDFWRULDO� VLPSOLFLW\��

3V\FKRPHWULND��������������-���� 
��� $ULDV��9%��3RQFH�)3��1XQH]�'(��%LIDFWRU�PRGHOV�

RI� DWWHQWLRQ� GHILFLW�K\SHUDFWLYLW\� GLVRUGHU� �$'+'���
DQ� HYDOXDWLRQ� RI� WKUHH� QHFHVVDU\� EXW� XQGHUXVHG�
SV\FKRPHWULF� LQGH[HV�� $VVHVVPHQW�� ������ �������
���–����GRL��������������������������� 

��� :LOORXJKE\�07��)DELDQR�*$��6FKDW]�1.��9XMQRYLF�
5.��0RUULV�./��%LIDFWRU�PRGHOV�RI�DWWHQWLRQ�GHILFLW��
K\SHUDFWLYLW\� V\PSWRPDWRORJ\� LQ� DGROHVFHQWV��
&ULWHULRQ� YDOLGLW\� DQG� LPSOLFDWLRQV� IRU� FOLQLFDO�
SUDFWLFH�� $VVHVVPHQW�� ������ ������� ���-����� 
GRL����������������������������� 

��� *RK� 3.�� /HH� &$�� %DQVDO� 36�� $JXHUUHYHUH� /(��
5XFNHU�$7��0DUWHO�00��,QWHUSUHWDELOLW\�DQG�YDOLGLW\�
RI� D� ELIDFWRU� PRGHO� RI� $'+'� LQ� \RXQJ� DGXOWV��
DVVHVVLQJ� WKH� JHQHUDO� ³J´� DQG�VSHFLILF� ,$� DQG�+,�
IDFWRUV�� -� 3V\FKRSDWK� %HKDY� $VVHVV�� ������ ����
���-����� 

��� 0DUWHO� 00�� 6FKLPPDFN� 8�� 1LNRODV� 0�� 1LJJ� -7��
,QWHJUDWLRQ� RI� V\PSWRP� UDWLQJV� IURP� PXOWLSOH�
LQIRUPDQWV� LQ� $'+'� GLDJQRVLV�� $� SV\FKRPHWULF�
PRGHO� ZLWK� FOLQLFDO� XWLOLW\�� 3V\FKRO� $VVHVV�� ������
�����������-�����GRL����������SDV�������� 
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5HKDQD�0XVKWDT��&RUUHVSRQGLQJ�$XWKRU� 
3K'�6FKRODU��,QVWLWXWH�RI�&OLQLFDO�3V\FKRORJ\� 
8QLYHUVLW\�RI�0DQDJHPHQW�DQG�7HFKQRORJ\� 
/DKRUH��3XQMDE-3DNLVWDQ� 
(PDLO�UHKDQDPXVKWDT��#\DKRR�FRP� 
 
6DGLD�6DOHHP� 
$VVRFLDWH�3URIHVVRU 
,QVWLWXWH�RI�&OLQLFDO�3V\FKRORJ\� 
8QLYHUVLW\�RI�0DQDJHPHQW�DQG�7HFKQRORJ\ 
/DKRUH��3XQMDE-3DNLVWDQ� 
 
=DKLG�0DKPRRG 
3URIHVVRU��'LUHFWRU�&OLQLFDO�6HUYLFHV� 
8QLYHUVLW\�RI�0DQDJHPHQW�DQG�7HFKQRORJ\ 
/DKRUH��3XQMDE-3DNLVWDQ� 


