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'$)7$5�3867$.$

$EUDPDVRQ�� '�,��� ����� %ORRG� YHVVHO� DQG� /LPSKDWLFV�� 7KLUG� (GLWLRQ� ����
$FDGHPLF�3UUHVV� /RQGRQ�

$FKDU\D� 6�*��� 0RPLQ� $�+��� *DMMDU� $�9��� ����� 5HYLHZ� 2I� 3LSHULQH� $V�
%LRHQKDQFHU�� $PHULFDQ� -RXUQDO� RI� 3KDUPWHFK� 5HVHDUFK ���
����������

$GRVUDNX�� 5�.��� -DPHV�� 2.�,VDDF�� <$�� ������ &KDUDFWHUL]DWLRQ� $QG� +3/&�
4XDQWLILFDWLRQ�2I�3LSHULQH�,VRODWHG�)URP�3LSHU�*XLQHHQVH��)DP��
3LSHUDFHDH�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3KDUPDF\� DQG�
3KDUPDFHXWLFDO�6FLHQFHV� �����

$OYDUH]�� -��� 	� 6KRLFKHW�� %��� ����� 9LUWXDO� 6FUHHQLQJ� LQ� 'UXJ� 'LVFRYHU\� &5&�
3UHVV��)ORULGD�

$PDOLDK�� 'ZL 5DWLK�� ����� 8ML� $NWLYLWDV� $QWDJRQLVP� $ONDORLG� /DGD� �3LSHU�
QLJUXP /��� 3DGD� 5HVHSWRU� +LVWDPLQ� +�� 2WRW� 3RORV� ,OHXP�0DUPXW�7HULVRODVL��6WXGL�,Q�9LWUR GDQ�,Q�6LOLFR� 6NULSVL� 3URJUDP�
6WXGL� )DUPDVL�� )DNXOWDV� .HGRNWHUDQ� 'DQ� ,OPX� .HVHKDWDQ��
8QLYHUVLWDV�0XKDPPDGL\DK�<RJ\DNDUWD�

$VSDQ��5XVODQ�� ����� 7DNVRQRPL�.ROHNVL� 7DQDPDQ�2EDW .HEXQ�7DQDPDQ�2EDW�
&LWHXUHXS��%320�5,� -DNDUWD�

$WDO�� 1��� %HGL� .�/��� ����� %LRHQKDQFHUV�� 5HYROXWLRQDU\� &RQFHSW� 7R� 0DUNHW��
-RXUQDO�RI�$\XUYHGD�DQG�LQWHJUDWLYH�0HGLFLQH� ���������

%DL� <�)��� ;X +��� ����� 3URWHFWLYH� $FWLRQ� 2I� 3LSHULQH� $JDLQVW� ([SHULPHQWDO�
*DVWULF�8OFHU� $FWDSKDUPDFROVLQ �����������

%DODNULVKQDQ��9����6��9DUPD��'��&KDWWHUML������� 3LSHULQH�$XJPHQWV�7UDQVFULSWLRQ�
,QKLELWRU\� $FWLYLW\� 2I� 5LIDPSLFLQ� %\� 6HYHUDOIROG� ,Q�
0\FREDFWHULXP� 6PHJPDWLV� &XUUHQW� 6FLHQFH�Y�������� �����
�����

%DQR�*���5�.��5DLQD��8��=XWVKL��.�/��%HGL��5�.�� -RKUL�� DQG�6�&��6KDUPD�������
(IIHFW�2I�3LSHULQH�2Q�%LRDYDLODELOLW\�$QG�3KDUPDFRNLQHWLFV�2I�
3URSUDQRORO�$QG�7KHRSK\OOLQH�,Q�+HDOWK\�9ROXQWHHUV� (XURSHDQ�
-RXUQDO�RI�&OLQLFDO�3KDUPDFRORJ\�����������������

%HHQD��-R\��6DQGK\D�&�3���5DPLWKD�.�5�������� &RPSDULVRQ�DQG�%LRHYDOXDWLRQ�RI�
3LSHU� /RQJXP� )UXLW� ([WUDFW� -RXUQDO� 2I� &OLQLFDO�
3KDUPDFHXWLFDO�5HVHDUFK���������������



��

&DUROD�� 5�� +DUOH\�� -�3��� 1REDFN�� &�5��� ����� +XPDQ� $QDWRP\� DQG� 3K\VLRORJ\��
,QWHUQDWLRQDO�(GLWLRQ� ������0F�*UDZ�+LOO�,QF�� 1HZ�<RUN�

&DWWHUDOO�� :�$��� 6WULHVVQLJ� -�� 6QXWFK� 73�� 3HUH]�5H\HV�� (�� ����� ,QWHUQDWLRQDO�
8QLRQ� RI� 3KDUPDFRORJ\�� ;/�� &RPSHQGLXP� RI� 9ROWDJH�*DWHG�
,RQ�&KDQQHOV�� &DOFLXP�&KDQQHOV� 3KDUPDFRORJ\ 5HY� ������±
����

'DUVKDQ� 6��� 'RUHVZDP\� 5��� ����� 3DWHQWHG� $QWLLQIODPDWRU\� 3ODQW� 'UXJ�
'HYHORSPHQW� )URP� 7UDGLWLRQDO� 0HGLFLQH� 3K\WRWKHU� UHV��
�����������

'HSNHV�5�,�������� 0DWHULD�0HGLND�,QGRQHVLD��-LOLG�,9��%320� -DNDUWD�
)D]DULD��'�$���'HGL�%�+��� 6DKDUD�� ������$QDOLVLV� ,QWHJUDVL�+DUJD�/DGD� GL� 3DVDU�

'RPHVWLN�GDQ�,QWHUQDVLRQDO��.HPHQGDJ��������
)HUHQF]��/���0XQWHDQ�'DQLHOOD�/�������� ,GHQWLILFDWLRQ�RI�QHZ�VXSHUZDUIDULQ�W\SH�

URGHQWLFLGHV�E\�VWUXFWXUDO�VLPLOLDULW\�7KH�GRFNLQJ�RI�OLJDQGV�RQ�
WKH� YLWDPLQ� .� HSR[LGH� UHGXFWDVH� HQ]\PH¶V� DFWLYH� VLWH� $&7$�
8QLYHUVLWDWLV� 6DSLHQWLDH� $JULFXOWXUH� DQG� (QYLURQWPHQW� ������
����

)RORSSH��1���&KHQ��,�-�������� &RQIRUPDWLRQDO�6DPSOLQJ�DQG�(QHUJHWLFV�RI�'UXJ�
OLNH�0ROHFXOHV��&XUUHQW�0HGLFLQDO�&KHPLVWU\���������������

)R\H��:�2�������� 3ULQVLS�3ULQVLS�.LPLD�0HGLVLQDO��'LWHUMHPDKNDQ�ROHK�5DVOLP�
5DV\LG��(GLVL����*DGMDK�0DGD�8QLYHUVLW\�3UHVV��<RJ\DNDUWD�

*DQGMDU�� ,�*�� $EGXO�5RKPDQ�� ������ .LPLD�)DUPDVL� $QDOLVLV�� 3XVWDND� 3HODMDU�
<RJ\DNDUWD�

*RUJDQL��/HLOD��0DHGHK�0RKDPPDGL��*KDVHP�'�1���0DU\DP�1���������3LSHULQH�
7KH� %LRDFWLYH� &RPSRXQG� RI� %ODFN� 3HSSHU�� )URP� ,VRODWLRQ� WR�
0HGLFLQDO� )RUPXO�DWLRQV�� &RPSUHKHQVLYH� 5HYLHZV� LQ� )RRG�
6FLHQFH�DQG�)RRG�6DIHW\���

+DUWDQWL��'ZL�:DK\X��������8ML�(IHN�3HQJKDPEDWDQ�NRQWUDNVL�GDQ�5HODNVDVL�GDUL�
ELV� �GHPHWRNVL�KLGURNVL� �NXUNXPLQ�SDGD�$RUWD�7HULVRODVL 7LNXV�
NDUHQD� 3HPEHULDQ� $JRQLV� )HQLOHIULQ� +&/� 6NULSVL�� )DNXOWDV�
)DUPDVL��8QLYHUVLWDV�*DGMDK�0DGD�

,NDZDWL��=XOOLHV��������)DUPDNRORJL�0ROHNXOHU�7DUJHW�$NVL�2EDW�GDQ�0HNDQLVPH�
0ROHNXOHUQ\D� *DGMDK�0DGD�8QLYHUVLW\�3UHVV� <RJ\DNDUWD�



��

-DQDNLUDPDQ�� .��5�� 0DQDYDODQ��� ����� &RPSDWLELOLW\� $QG� 6WDELOLW\� 6WXGLHV� 2I�
$PSLFLOOLQ� 7ULK\GUDWH� $QG� 3LSHULQH� 0L[WXUH� ,QWHUQDWLRQDO�
-RXUQDO�RI�3KDUPDFHXWLFDO�6FLHQFHV�DQG�5HVHDUFK������������±
�����

-DQNRYLF��6�0���0LORYDQRYLü��'�5���	�-DQNRYLü��6��9��������� 6FKLOGƍ�6�(TXDWLRQ�
$QG� 7KH� %HVW� (VWLPDWH� 2I� S$�� 9DOXH� $QG� 'LVVRFLDWLRQ�
&RQVWDQW�2I�$Q�$QWDJRQLVW� &URDW�0HG�-� ������������

.DGDP�� 3�9��� .�1� <DGDY�� )�$� 3DWHO�� )�$� .DUMLNDU�� 0�-� 3DWLO�� �����
3KDUPDFRJQRVWLF��3K\WRFKHPLFDO� VWXGLHV�RI�3LSHU� QLJUXP�/LQQ��
)UXLW� �SLSHUDFHDH��� ,QWHUQDWLRQDO� 5HVHDUFK� -RXUQDO� 2I�
3KDUPDF\�������

.DVLEKDWWD�� 5��� 0�8�5�� 1DLGX�� ����� ,QIOXHQFH� 2I� 3LSHULQH� 2Q� 7KH�
3KDUPDFRNLQHWLFV� 2I� 1HYLUDSLQH� 8QGHU� )DVWLQJ� &RQGLWLRQV�� $�
5DQGRPLVHG��&URVVRYHU��3ODFHER�&RQWUROOHG�6WXG\� 'UXJV� LQ�5�
DQG�'�������� ���±����

.DW]XQJ�� %�*�� $QWKRQ\� -�7��� ����� )DUPDNRORJL� 'DVDU� GDQ� .OLQLN� �� 3ULQVLS�
.HUMD� 2EDW� $QWLPLNURED� 3HQHUELW� %XNX� .HGRNWHUDQ� (*&�
-DNDUWD�

.DW]XQJ�� %�*��� $QWKRQ\� -�7��� ����� )DUPDNRORJL� 'DVDU� GDQ� .OLQLN� �� 3ULQVLS�
.HUMD� 2EDW� $QWLPLNURED� 3HQHUELW� %XNX� .HGRNWHUDQ� (*&��
-DNDUWD

.HQDNLQ�� 7�� 3��� ����� 7KH� 6FKLOG� UHJUHVVLRUD� LQ� WKH� SURFHVV� RI� UHFHSWRU
FODVVLILFDWLRQ� &DQDGLDQ� -RXUQDO� RI� 3K\VLRORJ\� DQG�
3KDUDQDFRORJ\� ������������

.KXVKEX��&KDXKDQ��6RODQNL�5RVKQL��3DWHO�$QDU��0DFZDQ�&DURO� 3DWHO�0D\XUHH��
����� 3K\WRFKHPLFDO� DQG� 7KHUDXSHWLF� 3RWHQWLDO RI� 3LSSHU�
/RQJXP�/LQQ��$�5HYLHZ� ,QWHUQDWLRQDO�-RXUQDO�RI�5HVHDUFK� LQ�
$\XYHUGD�DQG�3KDUPDF\����������������

.LWFKHQ�� ,��� ����� 7H[WERRN� RI� LQ� YLWUR� 3UDFWLFDO� 3KDUPDFRORJ\�� %ODFNZHOO�
6FLHQWLILF�3XEOLFDWLRQV��2[IRUG�

.ROKH�� 6�5��� 3UL\DQND� %RUROH�� 8UPL� 3DWHO�� ������ ([WUDFWLRQ� DQG� (YDOXDWLRQ� RI�
3LSHULQH� IURP� 3LSHU� 1LJUXP� /LQQ�� ,QWHUQDWLRQDO� -RXUQDO� RI�
$SSOLHG�%LRORJ\�DQG�3KDUPDFHXWLFDO�7HFKQERORJ\�������

/DOD�� /�*��� 3�0�� '¶0HOOR�� DQG� 6�5�� 1DLN�� ����� 3KDUPDFRNLQHWLF� $QG�
3KDUPDFRG\QDPLF� 6WXGLHV� 2Q� ,QWHUDFWLRQ� 2I� ³7ULNDWX´� :LWK�
'LFORIHQDF� 6RGLXP� -RXUQDO� RI� (WKQRSKDUPDFRORJ\�� ���� ���±
����



��

/LQ�� 0LQ�� 2OX\HPL� $ODGHMHEL�� GDQ� *UHJRU\� +��� ����� 'LVWLQFW� 3URSHUWLHV� 2I�
$PORGLSLQH�$QG�1LFDUGLSLQH�%ORFN�2I�7KH�9ROWDJH�'HSHQGHQW�
&D�� &KDQQHOV�&DY����$QG�&DY����$QG�7KH�0XWDQW�&KDQQHOV�
&DY����'LK\GURS\ULGLQH� ,QVHQVLWLYH� $QG� &DY�����
'LK\GURS\ULGLQH�6HQVLWLYH� (XURSHDQ�-RXUQDO�RI�3KDUPDFRORJ\��
����������������

/RR��7KLR�*KRDQ������� ,NKWLVDU�ULQJNDV�GDUL�'DVDU�'DVDU�)DUPDNRJQLVL� %XQGD�
.DU\D��-DNDUWD�

/X�� -LQ�-LDQ�� -LDR�/LQ� %DR� ;LX�3LQJ� &KHQ�� 0LQ� +XDQJ�� <L�7DR� :DQJ�� �����
$ONDORLGV� ,VRODWHG� )URP� 1DWXUDO� +HUEV� $V� 7KH� $QWLFDQFHU�
$JHQWV� (YLGHQFH� EDVHG� &RPSOHPHQWDU\� DQG $OWHUQDWLYH
0HGLFLQH� �������

/XOOPDQQ�� +��� 0RKU� .��� =LHJOHU $��� %LHJHU� '��� ����� &RORU� $WODV� RI�
3KDUPDFRORJ\��6HFRQG�(GLWLRQ��7KLHPH��1HZ�<RUN�

0DQRM�� 3��� 6RQL\D (�9����%DQHUMHH 1�6���5DYLFKDQGUDQ� 3�� ����� 5HFHQW� 6WXGLHV�
2Q� :HOO�.QRZ� 6SLFH�� 3LSHU� /RQJXP� /LQQ��� 1DWXUDO� 3URGXFW�
5DGLDQFH���������������

0DUOLDQD�� 6RHU\D� 'HZL��� 9HQW\�� 6��� 6X\RQR� ����� 6NULQLQJ� )LWRNLPLD� GDQ�
$QDOLVLV�.URPDWRJUDIL�/DSLV�7LSLV�.RPSRQHQ�.LPLD�%XDK�/DEX�
6LDP� �6HFKLXP� HGXOH� -DFT�� 6ZDUW]��� GDODP� (NVWUDN� (WDQRO��
%LRIDUPDVL ������������

0F1DPDUD� )�1��� 5DQGDOO� $��� *XQWKRUSH� 0�-�� ����� (IIHFWV� 2I� 3LSHULQH�� 7KH�
3XQJHQW�&RPSRQHQW�2I�%ODFN�3HSSHU��$W�7KH�+XPDQ�9DQLOORLG�
5HFHSWRU� �7539���� %ULWLVK -RXUQDO� RI 3KDUPDFRORJ\�� ��������
�������

0HJKZDO��0XUOLGKDU��7�.��*RVZDPL� ����� 5HYLHZ�3LSHU�1LJUXP�$QG�3LSHULQH��
$Q�8SGDWH�� 3K\WRWKHUDS\�5HVHDUFK �������������

0L\DXFKL�7���,VKLNDZD�7���6XJKLVLWD�<���6DLWR�$���*RWR�.���������,QYROYHPHQW�2I�
&DOFLWRQLQ�*HQH�5HODWHG� 3HSWLGH� ,Q� 7KH� 3RVLWLYH�&KURQRWURSLF�
$QG�,QRWURSLF�(IIHFWV�2I��3LSHULQH�DQG�'HYHORSPHQW�2I�&URVV�
7DFK\SK\OD[LV�%HWZHHQ�3LSHULQH�$QG�&DSFDLVLQ�,Q�7KH�,VRODWHG�
5DW�$WULD��-RXUQDO�RI�3KDUPDFRORJ\��������������

0LWWDO��5���*XSWD�5�/�� ����� ,Q�9LWUR�$QWLR[LGDQW�$FWLYLW\�2I�3LSHULQH� 0HWKRGV�
)LQG ([S��&OLQLFDO 3KDUPDFRORJ\����������������



��

0RWLHMXQDV��'���5�&��:DGH�������� 6WUXFWXUDO��(QHUJHWLFV��DQG�'\QDPLF�$VSHFWV�
RI�/LJDQG�5HFHSWRU�,QWHUDFWLRQV��,Q�-��%��7D\ORU�	�'��-��7ULJJOH�
�(GV��� &RPSUHKHQVLYH� 0HGLFLQDO� &KHPLVWU\� ,,� 9ROXPH� ��
&RPSXWHU�$VVLVWHG�'UXJ�'HVLJQ������������

0XWVFKOHU�� (UQVW� ����� 'LQDPLND� 2EDW� )DUPDNRORJL� GDQ� 7RNVLNRORJL�� (GLVL�
.HOLPD� ,QVWLWXW�7HNQRORJL�%DQGXQJ��%DQGXQJ�

1LHPHLHU�� 5�:��� ����� 7KH� ,VRODWHG� 3HUIXVHG� /XQJ� (QYLURQPHQWDO� +HDOWK�
3HUVSHFWLYHV������������

1RJUDG\�� 7KRPDV� ������ .LPLD� 0HGLVLQDO�� 3HQGHNDWDQ� VHFDUD� %LRNLPLDZL�
,QVWLWXW�7HNQRORJL�%DQGXQJ�� %DQGXQJ�

3DURGL�� )HGHULFR� (��� 'RQJOL� 0DR�� 7HUUL� /�(��� 0RQLFD� %�3��� 5REHUW� :�7��� 2UDO�
$GPLQLVWUDWLRQ� RI� 'LIHUXOR\OPHWKDQH� �&XUFXPLQ�� 6XSUHVV�
3URLQIODPDWRU\� &\WRNLQHV� DQG� 'HVWUXFWLYH� &RQQHFWLYH� 7LVVXH�
5HPRGHOLQJ� LQ� ([SHULPHQWDO� $EGRPLQDO� $RUWLF� $QHXU\VPV��
$QQDOV�RI 9DVFXODU�6XUJHU\�����������������

3DWWDQDLN�6��� '�� +RWD�� 6�� 3UDEKDNDU�� 3�� .KDUEDQGD�� 3�� 3DQGKL� ����� (IIHFW� 2I�
3LSHULQH�2Q�7KH�6WHDG\�6WDWH�3KDUPDFRNL� 1HWLFV�2I�3KHQ\WRLQ�
,Q�3DWLHQWV�:LWK�(SLOHSV\��3K\WRWKHUDS\�5HVHDUFK� ����������±
����

3HUU\�� :�/�0�� �����3KDUPDFRORJLFDO� ([SHULPHQWV� RQ� ,VRODWHG� 3UHSDUDWLRQV��
6HFRQG�(G� &KXUFLOO�/LYLQJVWRQH��(GLQEXUJK�

3KLOLSRYD�� ,��� 9DOFKHYD�� 9��� 0LKD\ORYD�� 5�� 0DQWHHYD�� 0��� 'R\WFKLQRYD�� ,���
6WDYUDNR\�� *�� ����� 6\QWKHWLF� 3LSHULQH� $PLGH� $QDORJV�:LWK�
$QW\P\FREDFWHULDO $FWLYLW\��&KHP��%LRO��'UXJ�'HVLJQ���������
����

3RRMD��6���5��3��$JUDZDO��3��1\DWL��9��6DYLWD��3��3KDGQLV� ������$QDOJHVLF�$FWLYLW\�
2I� 3LSHU� 1LJUXP� ([WUDFW� 3HU� 6H� $QG� ,WV� ,QWHUDFWLRQ� :LWK�
'LFORIHQDF� 6RGLXP� $QG� 3HQWD]RFLQH� ,Q� $OELQR� 0LFH��
,QWHUQDWLRQDO��-RXUQDO�RI�3KDUPDFRORJ\�������

3ULPDQD��0DOD�+LNPDZDQ� ������9LUWXDO�6FUHHQLQJ 6HQ\DZD�$NWLYDWRU�3RWHQVLDO�
(Q]LP�6LUWXLQ���7HUNDLW�.DQNHU�2UDO�GDUL�(QVLNORSHGL�7DQDPDQ�
2EDW� ,QGRQHVLD� GHQJDQ� 0HWRGH� 0ROHFXODU� 'RFNLQJ� 3ODQWV�
6NULSVL��3URJUDP�6WXGL�)DUPDVL��)DNXOWDV�.HGRNWHUDQ�'DQ�,OPX�
.HVHKDWDQ��8QLYHUVLWDV�0XKDPPDGL\DK�<RJ\DNDUWD�

3XVSDQLQJW\DV�� $\LN� 5RVLWD� ������ 'RFNLQJ 0ROHNXO� 'HQJDQ� 0HQJJXQDNDQ�
0HWRGD� 0ROHJUR� 9LUWXDO� 'RFNHU� 'DUL� (NVWUDN� $LU� 3VLGLXP�
*XDMDYD /LQQ�� 'DQ� &LWUXV� 6LQHQVHV 3HHOV�� 6HEDJDL� ,QKLELWRU�
3DGD�7LURVLQDVH�8QWXN�3HPXWLK�.XOLW��-.7,��������������



��

3XWUD��1DQGD�3ULDWPRNR�3DPXML�,QGUD��������8ML�(IHNWLYLWDV�$QWDJRQLVPH�3LSHULQ�
�3LSHU�QLJUXP�/LQQ���SDGD�5HVHSWRU�ȕ��$GUHQHUJLN�2UJDQ�$RUWD�
0DUPXW�7HULVRODVL��6WXGL�LQ�YLWUR� GDQ�LQ�VLOLFR��VNULSVL��3URJUDP�
6WXGL� )DUPDVL� )DNXOWDV� .HGRNWHUDQ� GDQ� ,OPX� .HVHKDWDQ�
8QLYHUVLWDV�0XKDPPDGL\DK�<RJ\DNDUWD�

5DWKHU��5DILT�$���0DGKXOLND�%KDJDW� ����� &DQFHU�&HPRSUHYHQWLRQ�$QG�3LSHULQH�
�� 0ROHFXODU� 0HFKDQLVPV� $QG� 7KHUDSHXWLF� 2SSRUWXQLWLHV��
)URQWLHUV�LQ�&HOO�DQG'HYHORSPHQWDO�%LRORJ\��������

5HDQPRQJNRO�:���-DQWKDVRRW�:���:DWWDQDWRUQ�:���3UDVDQ�'�8���3UDNRUQ�&��������
(IIHFWV�2I�3LSHULQH�2Q�%LRHQHUJHWLFV�)XQFWLRQV�2I�,VRODWHG�5DW�
/LYHU� 0LWRFKRQGULD� %LRFKHPLFDO 3KDUPDFRORJ\� ����������
����

6DPXHO�� 0��� 2OLYHU�� 6�9��� &RHW]HH�� 0��� %URRNH�� %�'�� ����� 7KH� /DU\LFLGDO�
(IIHFWV� 2I� %ODFN� 3HSSHU� �3LSHU� QLJUXP /��� $QG� 3LSHULQH�
$JDLQVW� ,QVHFWLFLGH� 5HVLVWDQW� $QG� 6XVSHFWLEOH� 6WUDLQV� 2I�
$QRSKHOHV� 0DODULD� 9HFWRU� 0RVTXLWRHV� 3DUDVLWH� 	� YHFWRUV
������

6FKQHLGHU�� *LVEHUW�� .�+� %DULQJKDXV� ����� 0ROHFXODU� 'HVLJQ�� &RQFHSWV� DQG�
$SSOLFDWLRQV��:,/(<�9&+�

6HSWLDWLQ��(DWLQ� ����� $SRWHN�+LGXS�GDUL�5HPSDK�5HPSDK��7DQDPDQ�+LDV��GDQ�
7DQDPDQ /LDU� &9��<UDPD�:LG\D��%DQGXQJ�

6KDLNK�� -��� '�'�� $QNROD�� 9�� %HQLZDO�� '�� 6LQJK�� 0�1�9�5�� .XPDU� ������
1DQRSDUWLFOH� (QFDSVXODWLRQ� ,PSURYHV� 2UDO� %LRDYDLODELOLW\� 2I�
&XUFXPLQ� %\� $W� /HDVW� ��)ROG�:KHQ� &RPSDUHG� 7R� &XUFXPLQ�
$GPLQLVWHUHG�:LWK�3LSHULQH�$V�$EVRUSWLRQ�(QKDQFHU��(XURSHDQ�
-RXUQDO�RI�3KDUPDFHXWLFDO�6FLHQFHV����� ��������

6KLQJDWH��3�1���'RQJUH� 3�3���.DQQXU��'�0�������� 1HZ�0HWKRG�'HYHORSPHQW�)RU�
([WUDFWLRQ� $QG� ,VRODWLRQ� 2I� 3LSHULQH� )URP� %ODFN� 3HSSHU��
,QWHUQDWLRQDO�-RXUQDO�RI�3KDUPDFHXWLFDO�6FLHQFHV�DQG 5HVHDUFK��
�����������

6LQJK��$PDU��6XEKDVK &KDQG� ����� ,PSURYHG�%LRDYDLODELOLW\�2I�$WHQRORO�:LWK�
3LSHULQH� ,Q� 5DWV�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3KDUPDFHXWLFDO�
5HVHDUFK� ������������

6LVZDQGRQR�� 6RHNDUGMR�%�� ����� .LPLD�0HGLVLQDO��$LUODQJJD�8QLYHUVLW\� 3UHVV��
6XUDED\D�



��

6ULQLYDVDQ�� .��� ������ %ODFN� 3HSSHU� $QG� ,W¶V� 3XQJHQW� 3ULQFLSOH�3LSHULQH�� $�
5HYLHZ� 2I� 'LYHUVH� 3K\VLRORJLFDO� (IIHFWV�� &ULWLFDO 5HYLHZ� LQ
)RRG�6FLHQFH 1XWULWLRQ�������������

6XGDUVRQR�� 3XGMRDQWR�$���*XQDZDQ�'���:K\XRQR� 6���'RQDWXV� ,�$��� 'UDMDG�0���
:LERZR�6���1JDWLGMDQ��������7XPEXKDQ�2EDW��+DVLO�3HQHOLWLDQ�
GDQ�3HQJJXQDDQ��3XVDW�3HQHOLWLDQ�2EDW�7UDGLVLRQDO�8QLYHUVLWDV�
*DGMDK�0DGD��<RJ\DNDUWD�

7DTYL�� 6\HG� ,QWDVDU�+XVDLQ��$EGXO� -DEEDU� 6KDK��$QZDUXO�+DVVDQ�*LODQL� �����
%ORRG� 3UHVVXUH� /RZHULQJ� DQG� 9DVRPRGXODWRU� (IIHFWV� RI�
3LSHULQH��-RXUQDO�RI�&DUGLRYDVFXODU�3KDUPDFRORJ\�������� ����
����

9HQNDWHVK�� 6��� .�� '�� 'XUJD�� <�� 3DGPDYDWKL�� %��0�� 5HGG\�� 5��0XOODQJL�� ������
,QIOXHQFH� 2I� 3LSHULQH� 2Q� ,EXSURIHQ� ,QGXFHG� $QWLQRFLFHSWLRQ�
$QG� ,WV� 3KDUPDFRNLQHWLFV�� $U]QHLPLWWHOIRUVFKXQJ�� ����������
����

<DQJ� <�&��� 6�*� /HH�� +�.�� /HH� 0�.�� .LP� 6�+�� /HH�� +�6�� /HH�� ����� $�
3LSHULGLQH� $PLGH� ([WUDFWHG� )URP� 3� /RQJXP� /�� )UXLW� 6KRZV�
$FWLYLW\� $JDLQVW� $HGHV� $HJ\SWL� 0RVTXLWR� /DUYDH� -RXUQDO� RI
$JULFXOWXUDO�DQG� )RRG�&KHPLVWU\��������� ����������

=KHQJ�� -LH��<XH�=KRX� <D /L��'RQJ�3LQJ�;X��6KD�/L� +XD�%LQ /L��������6SLFHV�
)RU�3UHYHQWLRQ�$QG�7UHDWPHQW�2I�&DQFHUV� 1XWULHQWV ������

=XFKUL��$����������+DELWXV�GDQ�3HQFLULDQ�7DQDPDQ�&DEH�-DPX��3LSHU�UHWURIUDFWXP�
9DKO���6SHVLILN�0DGXUD� $JURYLJRU� �����������


