
,PSDFW�RI�)LUVW�([SRVXUH�WR�+LJK�)LGHOLW\�6LPXODWLRQ�RQ�6HOI�
5HSRUWHG�3V\FKRORJLFDO�6WUHVV�/HYHOV�DPRQJVW�(06�6WXGHQWV�

LQ�3XQH��,QGLD

3DUDJ�5LVKLSDWKDN���6KULPDWK\�9LMD\UDJKDYDQ���$QDQG�+LQGXMD�

�'LUHFWRU��� �$GMXQFW�)DFXOW\��6\PELRVLV�&HQWUH�IRU�+HDOWK�6NLOOV��
6\PELRVLV�,QWHUQDWLRQDO��'HHPHG�8QLYHUVLW\���3XQH��,QGLD

$%675$&7

,QWURGXFWLRQ��6WUHVV�LV�DQ�HPRWLRQ�UHODWHG�UHVSRQVH�WKDW�UHVXOWV�IURP�H[SRVXUH�WR�YDULRXV�HPRWLRQDOO\�FKDUJHG�

7KH�VWXG\�DLPV�WR�DVVHVV�VHOI�UHSRUWHG�SV\FKRORJLFDO�VWUHVV�OHYHOV�LQ�(06�VWXGHQWV�EHIRUH�DQG�DIWHU�H[SRVXUH�

2EMHFWLYH�

0HWKRGRORJ\��$� IDFLOLWDWRU� JXLGHG� VLPXODWLRQ� VHVVLRQ� ZDV� FRQGXFWHG� LQ� RUGHU� WR� VWXG\� WKH� LPSDFW� RI�

(PHUJHQF\�0HGLFDO�6HUYLFHV��3*'(06���7KH�VWDQGDUGL]HG�6WUHVVRU�$SSUDLVDO�6FDOH��6$6��TXHVWLRQQDLUH�
FRPSULVLQJ�RI����LWHPV�ZDV�DGPLQLVWHUHG�WR�WKH�VWXGHQWV�EHIRUH�DQG�DIWHU�WKH�VLPXODWLRQ�VHVVLRQ�WR�GRFXPHQW�
WKH�EDVHOLQH�VHOI�UHSRUWHG�SV\FKRORJLFDO�VWUHVV�OHYHO��7KH�VFRUHV�RI�WKH�3RVW�6LPXODWLRQ�YHUVXV�3UH�6LPXODWLRQ�
ZHUH�WDEXODWHG�DQG�FRPSDUHG�XVLQJ�W�WHVW�

'LVFXVVLRQ�� 2Q� FRPSDULVRQ� RI� WKH� VFRUHV� RI� SRVW� VLPXODWLRQ� TXHVWLRQQDLUH� YHUVXV� SUH� VLPXODWLRQ�
TXHVWLRQQDLUH��WKH�SDUDPHWHUV�SHUWDLQLQJ�WR�GHPDQGLQJ�DQG�VWUHVVIXO�QDWXUH�RI�WDVN��OHYHO�RI�H[HUWLRQ��GHJUHH�

&RQFOXVLRQ��7KH�SDUWLFLSDQWV�IHOW�WKDW�WKH�VLPXODWLRQ�VHVVLRQ�ZDV�PRUH�VWUHVVIXO�WKDQ�H[SHFWHG��+RZHYHU��

LQFUHDVHG�DIWHU�WKH�VLPXODWLRQ�VHVVLRQ�

WKHUHE\�LPSURYLQJ�WKH�SDUWLFLSDQW�SHUIRUPDQFH�

)XUWKHU�HODERUDWH�VWXGLHV�DUH�UHTXLUHG�RQ�WKLV�VXEMHFW�

.H\ZRUGV�

,QWURGXFWLRQ

LW� LV� REVHUYHG� WKDW� VWXGHQWV� XQGHUJR� WUHPHQGRXV� VWUHVV�
GXULQJ� YDULRXV� \HDUV� RI�PHGLFDO� WUDLQLQJ��� 6WUHVV� LV� DQ�
HPRWLRQ�UHODWHG� UHVSRQVH� WKDW� UHVXOWV� IURP� H[SRVXUH�
WR� YDULRXV� HPRWLRQDOO\� FKDUJHG� FOLQLFDO� HYHQWV��� ,W� KDV�

EHHQ�QRWHG�WKDW�WKH�DQ[LHW\�JHQHUDWHG�E\�WKHVH�VWUHVVIXO�

FOLQLFDO�SHUIRUPDQFH��

6LPXODWLRQ� LV�XVHG�DV�D�VDIH� IRUPDW� IRU� LQVWUXFWLRQ�

'2,�1XPEHU���������������������������������
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WHDFKLQJ� VWUDWHJ\� IRU� PHGLFDO� VWXGHQWV��� +RZHYHU�� LW�
LV� REVHUYHG� LQ� PDQ\� VWXGLHV� WKDW� VLPXODWLRQ� VHVVLRQ�
FDQ�FDXVH�D�FHUWDLQ�GHJUHH�RI�VWUHVV�DQG�DQ[LHW\� LQ� WKH�

ERWK�SRVLWLYHO\�DQG�QHJDWLYHO\��

XVLQJ�SK\VLRORJLFDO��0RGHO�GULYHQ�� OLIH�VL]HG�PDQLNLQV�

FUHDWLQJ�DQ�HQYLURQPHQW�VLPLODU�WR�UHDO�FOLQLFDO�VHWWLQJ��

(PHUJHQF\�0HGLFDO�6HUYLFHV��(06��VWXGHQWV�DUH�DW�

WKHLU�VHOI�UHSRUWHG�SV\FKRORJLFDO�VWUHVV�OHYHOV�

(PHUJHQF\� PHGLFLQH� SURYLGHUV� DUH� WDVNHG� ZLWK�
SHUIRUPLQJ�KLJKO\�FRPSOH[�VNLOOV�DQG�DVVHVVPHQWV�XQGHU�
G\QDPLF� FRQGLWLRQV� LQ� ZKLFK� HYHU\� VHFRQG� PDWWHUV�

QHXURVFLHQFH�KDYH�REVHUYHG�VWURQJ�FRUUHODWLRQV�EHWZHHQ�
RQH¶V�SHUIRUPDQFH�VWDWH�DQG�WKH�OLNHOLQHVV�RI�SHUIRUPLQJ�
RSWLPDOO\� XQGHU� GXUHVV�� /HDUQLQJ� KRZ� WR� SUHSDUH� DQG�

VWUHVVIXO� VLWXDWLRQV��DQG�KRZ� WR� UHIRFXV�RQH¶V�DWWHQWLRQ�
ZLWKLQ�WKRVH�PRPHQWV��ZRXOG�EH�RI�WUHPHQGRXV�YDOXH��

$� VWXG\� SHUIRUPHG� E\� *HHUDHUWV� 7� HWDO� �� LQ� �����
VWDWHV�WKDW�HYHQ�LI�VLPXODWLRQ�LQGXFHG�VWUHVV��DV�PHDVXUHG�
E\� VHOI�DVVHVVPHQW� DQG� ELRORJLFDO� SDUDPHWHU�� GRHV� QRW�
VHHP� WR� LPSDFW� SHUIRUPDQFH� QHJDWLYHO\�� LW� VKRXOG� EH�
VWLOO�WDNHQ�LQWR�DFFRXQW��%HYHUOH\�1LHOVHQ�HWDO���LQ�WKHLU�
VWXG\�FRQGXFWHG�LQ������RQ�DQ[LHW\�RI�QXUVLQJ�VWXGHQWV�
FODLP� WKDW� DQ[LHW\� LV� HYLGHQW� GXULQJ� WKH� VLPXODWLRQ�
H[SHULHQFH� DV� VWXGHQWV� H[SHULHQFH� KHLJKWHQHG� DQ[LHW\�
ZKHQ�³RQVWDJH´�LQ�D�VFHQDULR��

SV\FKRORJLFDO�VWUHVV�DPRQJVW�(06�VWXGHQWV��7KLV�VKDOO�

VLPXODWLRQ� LQ� FUHDWLQJ� SV\FKRORJLFDO� VWUHVV� WKHUHE\�
KHOSLQJ�OHDUQHUV�SHUIRUP�EHWWHU�LQ�UHDO�FOLQLFDO�VLWXDWLRQV��

2EMHFWLYH

7R� DVVHVV� WKH� VHOI�UHSRUWHG SV\FKRORJLFDO� VWUHVV�

0HWKRGRORJ\

$� IDFLOLWDWRU� JXLGHG� VLPXODWLRQ� VHVVLRQ� ZDV�
FRQGXFWHG�LQ�RUGHU�WR�VWXG\�WKH�LPSDFW�RI�SV\FKRORJLFDO�

DPRQJVW� ��� VWXGHQWV� RI� 3RVW� *UDGXDWH� 'LSOLRPD� LQ�
(PHUJHQF\�0HGLFDO�6HUYLFHV��3*'(06��

6WUHVVRU� $SSUDLVDO� 6FDOH� �6$6�� D� VWDQGDUGL]HG�
TXHVWLRQQDLUH�ZDV�DGPLQLVWHUHG�WR�HYDOXDWH�VHOI�UHSRUWHG�
SV\FKRORJLFDO� VWUHVV�DPRQJVW� VWXGHQWV�EHIRUH�DQG�DIWHU�

2Q� WKH� GD\� RI� VHVVLRQ�� 2QH�KRXU� RULHQWDWLRQ� ZDV�

PDQLNLQ�SULRU�WR�WKH�VLPXODWLRQ�LQ�RUGHU�WR�RULHQW�WKHP�WR�
VLPXODWHG�HQYLURQPHQW�

7KH� VWDQGDUGL]HG� 6$6� TXHVWLRQQDLUH� FRPSULVLQJ�
RI����LWHPV�ZDV�DGPLQLVWHUHG�WR�WKH�VWXGHQWV�EHIRUH�WKH�
VLPXODWLRQ�VHVVLRQ�WR�GRFXPHQW�WKH�EDVHOLQH�VHOI�UHSRUWHG�
SV\FKRORJLFDO�VWUHVV� OHYHO��7KH� LWHPV�ZHUH�VFRUHG�RQ�D�
��SRLQW�/LNHUW�VFDOH�ZLWK�RQH�GHSLFWLQJ�ORZHVW�DQG�VHYHQ�
GHSLFWLQJ�KLJKHVW�VFRUH�

7KH� VWXGHQWV� ZHUH� GLYLGHG� LQWR� VL[� JURXSV� RI� ���
HDFK� DQG� D� IDFLOLWDWRU� JXLGHG� VLPXODWLRQ� VFHQDULR� ZDV�
FRQGXFWHG��7KH�VHVVLRQ� ODVWHG�IRU����PLQXWHV�IROORZHG�

UHFRUGHG�ZLWK�WKH�FRQVHQW�RI�WKH�SDUWLFLSDQWV��7KH�VDPH�
IDFLOLWDWRU�GHEULHIHG�DOO�WKH�JURXSV�WR�DYRLG�ELDV�

7KH� 6$6� TXHVWLRQQDLUH� ZDV� DGPLQLVWHUHG� DJDLQ�
LPPHGLDWHO\� DIWHU� WKH� VLPXODWLRQ� VHVVLRQ� WR� GRFXPHQW�
WKH� SRVW� VHVVLRQ� VWUHVV� OHYHOV�� 7KH� VFRUHV� RI� WKH�
SRVW� VLPXODWLRQ� TXHVWLRQQDLUH� YHUVXV� SUH� VLPXODWLRQ�

IRU�HTXDOLW\�RI�PHDQV�RI�LQGHSHQGHQW�VDPSOHV�

7KH�PRGHOV� XVHG� IRU� DQDO\VLV�ZHUH� SUHVHQW� LQ� WKH�
6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV��6366��Y���

5HVXOWV

7DEOH�1R����

,WHPV 3UH�VHVVLRQ�0HDQ 3RVW�6HVVLRQ�0HDQ S�YDOXH

7KUHDW�3HUFHSWLRQ�RI�WKH�WDVN ���� ���� ����

'HPDQGLQJ�1DWXUH�RI�WKH�7DVN ���� ���� ����
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&RQWHG«

6WUHVVIXO�QDWXUH�RI�WDVN ���� ���� ����


/HYHO�RI�([HUWLRQ�UHTXLUHG�LQ�WDVN ���� ���� �����


���� ���� ����


'HJUHH�RI�VHULRXVQHVV�UHJDUGLQJ�WKH�WDVN� � ���� ����


8QFHUWDLQW\�UHJDUGLQJ�WKH�WDVN ���� ���� ����

0DQDJHPHQW�RI�WKH�GHPDQGV�LPSRVHG�LQ�WKH�WDVN ���� ���� ����

$ELOLW\�WR�&RSH�ZLWK�WKH�WDVN ���� ���� ����

'LVFXVVLRQ

)LJXUH��

)LJXUH��
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)LJXUH��

VLPXODWLRQ�

)LJXUH��

SK\VLFDO�OHYHO�LQFUHDVHG�GUDVWLFDOO\�DIWHU�WKH�VHVVLRQ�

)LJXUH��
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VFRUHV�REWDLQHG�ERWK�EHIRUH�DQG�DIWHU� WKH�VLPXODWLRQ�VHVVLRQ��6LPXODWLRQ�DFWHG�DV�D�SRVLWLYH�VWUHVVRU�DV� WKH�VFRUH�

)LJXUH��

DSSUDLVDO�RQ�SHUIRUPDQFH��ZKLFK�GHWHULRUDWHG�SRVW�VLPXODWLRQ�VHVVLRQ

)LJXUH��

)LJXUH����+LJKOLJKWV�WKH�IROORZLQJ�

�� 7KH� WKUHDW� SHUFHSWLRQ� LQFUHDVHG� DIWHU� WKH�
VLPXODWLRQ�H[SHULHQFH��<HW�� WKH� LQFUHDVH�ZDV�QRW�

�� 7KH� OHYHO� RI� XQFHUWDLQW\� UHJDUGLQJ� VLPXODWLRQ�
LQFUHDVHG�PDUJLQDOO\�DIWHU�WKH�VHVVLRQ�

EH�DEOH�WR�PDQDJH�WKH�GHPDQGV�LPSRVHG�RQ�WKHP�
E\� WKH� WDVN� EHIRUH� WKH� VLPXODWLRQ� VHVVLRQ�� 7KLV�

�� 7KH� SDUWLFLSDQWV¶� SHUFHSWLRQ� RI� WKH� DELOLW\� WR�
FRSH�ZLWK�WKH�WDVN�GHFUHDVHG�PDUJLQDOO\�DIWHU�WKH�
VHVVLRQ�

&RQFOXVLRQ

7KH�SDUWLFLSDQWV�IHOW�WKDW�WKH�VLPXODWLRQ�VHVVLRQ�ZDV�
PRUH�VWUHVVIXO� WKDQ�H[SHFWHG��+RZHYHU�� WKLV�VWUHVV�ZDV�
SRVLWLYH�LQ�QDWXUH�DV�WKH�VFRUH�REWDLQHG�RQ�WKH�SDUDPHWHU�

VLPXODWLRQ�VHVVLRQ�
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LQ� FKDQQHOL]LQJ� WKH�SV\FKRORJLFDO� VWUHVV� FRQVWUXFWLYHO\�
WKHUHE\�LPSURYLQJ�WKH�SDUWLFLSDQW�SHUIRUPDQFH�

)XUWKHU�HODERUDWH�VWXGLHV�DUH�UHTXLUHG�RQ�WKLV�VXEMHFW�

6RXUFH�RI�)XQGLQJ��6HOI

�1LO

(WKLFDO�&OHDUDQFH��7DNHQ�IURP�,(&��6,8

5()(5(1&(6

QHXURELRORJ\�RI�VWUHVV�DQG�DGDSWDWLRQ��FHQWUDO�UROH�
RI� WKH� EUDLQ¶��3K\VLRORJLFDO� 5HYLHZV�� ������� SS��
��������

SHUIRUPDQFH�� LPSOLFDWLRQV� IRU�KHDOWK�SURIHVVLRQV�
HGXFDWLRQ¶��$FDG�0HG��������SS��������

�� 3LTXHWWH� '�� 5HHYHV� 6�� /HEODQF� 95�� �������

LQWHUDFWLRQV� DQG� PHGLFDO� FULVHV�� D� TXDOLWDWLYH�
VWXG\¶��-�,QWHUSURI�&DUH���������SS����������

�� 6FKRHQLQJ� $0�� 6LWWQHU� %-�� 7RGG� 0-� �������

SHUFHSWLRQV�DQG�WKH�HGXFDWRUV¶�UROH�¶��1XUVH�(GXF��
������SS�����±���

�� $OKDQRXI� $OKHGDLWK\�� 5DZDQ� 0HVPDU�� 1RXI�
$O%DZDUG\�� $PDO� $ORPUL�� )DGL� 0XQVKL�� +DQL�
/DEDELGL� DQG� (YDQJHORV� *HRUJLRX� �$SULO� ������

7UDLQLQJ�DW�.LQJ�6DXG�ELQ�$EGXOD]L]�8QLYHUVLW\�IRU�
+HDOWK�6FLHQFHV¶��7KH�(J\SWLDQ�-RXUQDO�RI�+RVSLWDO�
0HGLFLQH���������SS������������

�� 6DPXHO� 'H0DULD� -U�� (WKDQ� 2� %U\VRQ�� 7LPRWK\�

5HLFK�&DURO� %RGLDQ� 	�$GDP� ,� /HYLQH�� �������

VLPXODWHG� FDUGLRSXOPRQDU\� DUUHVW� HQKDQFHV�
SDUWLFLSDQW� SHUIRUPDQFH¶�� 0HGLFDO� (GXFDWLRQ��
��������SS������������

�� 0LFKDHO� -�� /DXULD� ,VDEHOOH� $�� *DOORE�� /W� &RO�
6WHSKHQ� 5XVK��� -DVRQ� %URRNV��� 5RU\� 6SLHJHO���

,PSURYH�(PHUJHQF\�&DUH�3URYLGHUV¶�3HUIRUPDQFH�
8QGHU� 6WUHVV¶�� $QQDOV� RI� (PHUJHQF\� 0HGLFLQH��
�������SS����������

�� *HHUDHUWV� 7�� 5RXOOHDX� 3�� &KHLVVRQ� *�� 0DUKDU� )��
$LGDQ�.��/DOODOL�.��/HJXHQ�0��6FKQHOO�'��7UDEROG�
)�� )DXTXHW�$OHNKLQH� 3�� 'XUDQWHDX� -�� %HQKDPRX�

VLPXODWLRQ� FRXUVH� EHWZHHQ� WKLUG� \HDU� DQHVWKHVLD�
DQG�FULWLFDO�FDUH�UHVLGHQWV��$Q�REVHUYDWLRQDO�VWXG\�¶��
$QDHVWK�&ULW�&DUH�3DLQ�0HG����������SS����������

���%HYHUOH\1LHOVHQ061�� 1LFROH+DUGHU51�

GXULQJ� 6LPXODWLRQ�� :KDW� WKH� /LWHUDWXUH� 6D\V¶��
&OLQLFDO� 6LPXODWLRQ� LQ� 1XUVLQJ�� ������� SS��
H����H����


