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Ä»ZÀ¸�§Á{ÄË��¿Á¶¼��{Ä»Z¿�]Ê��{�,����������

Ê�Ì«��¿ÂË�,Ã{Y������,É|¿Á�Æ��c�Á���Á�É|¿Á�Æ����Â»M����½YÁ��cZ/ ·Z�»��Á�Ê/�ZÀ�

�¹Â¸�ÊfÌ]�e,���Á������������

¼�Z¯Ê,�½Z�uY����|¿Á�Æ����É�����¨e�½Z»�Z/���½ZÆ¨/�Y�,¶/¼��Z/e�µÂ�Y��YË�/vÊ��Y{�Æ/�É

�½ZÆ¨�Y

,ÊÀ�v»Ê¸�Z���������{Z ]YÁ¶Ì¸ve©Â¬uÊËZÅ�Z°ÅY�-É|¿Á�Æ�ÉY�]dÌ]�eÁ���Â/»M
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©Â¬u��É|¿Á�Æ�Ä»ZÀ¸�§cZ ·Z�»Ê�ZÌ�,��,�������

���{Â /�»�,É{Á�{�Á�¾Ë|·Y�|��,ÉÂ�Â»����������¶/»Z e��f/�]��{�Ân/�¿Y{�É|¿Á�Æ/��d/Ì]�e���

�,ÃZ´�¿Y{�Á�Ã{YÂ¿ZyÊ´ÀÅ�§�Ê�|ÀÆ»�,���,������

��É|¿Á�Æ��©Â¬u��Â�À»�������Ì¿ZÌ]È��½Y�ËY�É�ÂÆ¼m�d�ZË�

Êf§Z�¿,Ê¿ZËZa¦�ÂË,��,Äf/�Y�M�Á� Z/��|Ì¼u�,ÊfËZ/À��Ä/¿Y�e��������Ê/���]�½Y�/Ì»�ÊÅZ/³M

½ZËÂn�¿Y{�Y©Â¬uÉ|¿Á�Æ�Z]|Ì¯Ze�]�¬¿Ä»Z¿�]Ê��{¹Â¸�� ,ÊfÌ]�ecZ ·Z�»Ä»Z¿�]

Ê��{,������������

®Ì¿��¾¼/�ZË�,Â¸¿Y|»�Á�Ê¨��»�,Ê»Z¿������¾Ì/Ì e����Ä/¨6·R»��ÉZ/Å����{�É|¿Á�Æ/����Â/»M�Á{Ç

����,\/�ZÀ»�É�/�¿�[Âq�Z/Æq�®Ë�ÄWY�Y�dÆm�Ê¸Ì�ve�ÊËZ¼ÀÅY������{�Â/¿�Êf§Z/ÌÅ��Ä»ZÀ¸/�§

Ê��Â»M�dË�Ë|»�,��������������

Y�Å��,É�ÁZË,�Êf�¯Y�ML��Z��»Ô£�,É|¼uY�Á��³�¿�,����¾ËÁ|e���¥Y|ÅY»Z¿�]È�Ê/��{�{

Ã�Á{Ä��Âf»Z]eP|Ì¯�]dÌ]�e�dË�Ë|»��{�Â¿�Êf§ZÌÅ��,É|¿Á�Æ�M�Ê/��Â»�,����������

����
$OEDV�� 5� �������� 3ULPDU\� VFKRRO� VWXGHQW� FRQFHSWLRQ� RI� FLWL]HQVKLS� �LQVWLWXWH� RI�

(GXFDWLRQDO VFLHQFH $QNDUD� 8QLYHUVLW\�� -RXUQDO� RI� VRFLDO� DQG� %HKDYLRUDO�
6FLHQFHV��1R���SS�����������

$VKWLDQL�� 0�� <HPHQL� (�� 6RUNKDEL�� 6� DQG )DWKL� 9DMDUJDK�� .�� �������� ,QFOXGLQJ�
FLWL]HQVKLS� YDOXHV� LQ� WKH� FXUULFXOXP� IRU� WHDFKLQJ� LQ� KLJK� VFKRRO�� 4XDUWHUO\�
-RXUQDO�RI�(GXFDWLRQDO�,QQRYDWLRQ�������������� �7H[W�LQ�3HUVLRQ��

$PHOL�� 6�� 5�� �������� 7KH� ,QWHUDFWLRQ� RI� *OREDOL]DWLRQ� µ&LWL]HQVKLS� DQG� 5HOLJLRQ��
6RFLDO�6FLHQFHV�/HWWHU�����������������7H[W�LQ�3HUVLRQ��

$GHO��$� ��������'HYHORSPHQW�RI�6KDQQRQ
V�(QWURS\�0HWKRG�IRU�'DWD�3URFHVVLQJ�LQ�
&RQWHQW�$QDO\VLV��-RXUQDO�RI�+XPDQLWLHV�5HVHDUFK�����± �� �7H[W�LQ�3HUVLRQ��

&KRRETORR��0�$� �������� $QDO\VLV� RI� WKH� LPSOHPHQWHG� FXUULFXOXP� RI� WKH� SULPDU\�
VFKRRO� RI� WKH� HGXFDWLRQDO� V\VWHP� RI� WKH� ,VODPLF� 5HSXEOLF� RI� ,UDQ� LQ� WHUPV� RI�
FLWL]HQVKLS�HGXFDWLRQ��5HVHDUFK�-RXUQDO�RI�$]DG�8QLYHUVLW\�%RMQRXUG�%UDQFK�����
������������7H[W�LQ�3HUVLRQ��

&KDUWHU�RI�&LWL]HQVKLS�5LJKWV ��������6WDWHPHQW�RI�WKH�3UHVLGHQW�RI�,UDQ�
'LEDJKDYDU�� 7� �������� ,QYHVWLJDWLQJ� WKH� FKDUDFWHULVWLFV� RI� D� JRRG� FLWL]HQ� IRU� WKH�

,UDQLDQ�VRFLHW\�DQG�WKH�GHJUHH�RI�DGDSWDWLRQ�RI�VFKRRO�FXUULFXOD�ZLWK�WKLV�IHDWXUH��
7HKUDQ��,VODPLF�$]DG�8QLYHUVLW\��6FLHQFH�DQG 5HVHDUFK�%UDQFK�7H[W�LQ�3HUVLRQ��

)DWKL�9DMDUJDK��.� DQG &KRXNGHK�� 6� �������� ,GHQWLI\LQJ� WKH� KDUPV� RI� FLWL]HQVKLS�
HGXFDWLRQ� LQ� WKH� KLGGHQ� FXUULFXOXP�� 7KHRUHWLFDO� VHFRQGDU\� HGXFDWLRQ� V\VWHP�
IURP� WKH� SHUVSHFWLYH� RI� IHPDOH� WHDFKHUV� LQ� 7HKUDQ� DQG� SURYLGLQJ� VROXWLRQV� WR�
LPSURYH�LWV�VLWXDWLRQ��-RXUQDO�RI�(GXFDWLRQDO�,QQRYDWLRQ����������������7H[W�LQ�
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3HUVLRQ��
)DWKL�9DMDUJDK��.� DQG 'LEDYDMDUL��7����������&LWL]HQVKLS�HGXFDWLRQ��7HKUDQ� IDNKHU�

UHOHDVHV�7H[W�LQ�3HUVLRQ��
)DUPDKLQL�)DUDKDQL��0� ��������7KH�0RGHO� RI 9LUWXDO�&RPPXQLFDWLRQ�&LWL]HQVKLS�

(GXFDWLRQ�� $� 0RGHO� IRU� 3ROLWLFDO� DQG� 6RFLDO� (GXFDWLRQ�� 5HVHDUFK� LQ� ,VODPLF�
(GXFDWLRQ�,VVXHV�����������������7H[W�LQ�3HUVLRQ��

.D]HPL�� (� �������� &LWL]HQVKLS� IURP� 3ULQFLSOHV� WR� 3UDFWLFH�� ,VIDKDQ� 0XQLFLSDOLW\�
(QWHUWDLQPHQW�2UJDQL]DWLRQ�

0RKVHQL��5��$� ��������'LPHQVLRQV�DQG�DQDO\VLV�RI�FLWL]HQVKLS�ULJKWV��VWUDWHJLHV�IRU�
HGXFDWLQJ� DQG� WHDFKLQJ� FLWL]HQVKLS� ULJKWV�� -RXUQDO� RI�3ROWLFDO� 6WXGLHV�� ���� ����
����

0RXVDYL�� 6�'� DQG 'URXG\��0� �������� (GXFDWLQJ� 6WXGHQW� &LWL]HQVKLS� LQ� )DPLO\�
8QLYHUVLW\�,QWHUDFWLRQ��&XOWXUDO�(QJLQHHULQJ�������������

1H]DIDWL� 3D\DQL�� <�� $UDVWHK�� +� DQG (QD\DWL�� 7� �������� $VVHVVLQJ� VWXGHQWV
�
DZDUHQHVV�RI�FLWL]HQVKLS�ULJKWV�ZLWK�HPSKDVLV�RQ�WKH�UROH�RI�HGXFDWLRQDO�VFLHQFH�
FXUULFXOXP��&XUULFXOXP�VWXGLHV�������� ������7H[W�LQ�3HUVLRQ��

1LNQDPL��0� DQG 0DGDQORR��<� ��������'HWHUPLQLQJ�WKH�FRPSRQHQWV�RI�FLWL]HQVKLS�
HGXFDWLRQ� LQ� WKH� HGXFDWLRQDO� JXLGDQFH� FRXUVH� WR� SURYLGH� D� VXLWDEOH� WKHRUHWLFDO�
IUDPHZRUN��4XDUWHUO\�1HZ�$SSURDFK�LQ�(GXFDWLRQDO�0DQDJHPHQW���������������
����7H[W�LQ�3HUVLRQ��

1DWLRQDO� &XUULFXOXP� 'RFXPHQW� ������� 7KLUG� 6FKHGXOH� � 0LQLVWU\� RI�
(GXFDWLRQ��7H[W�LQ�3HUVLRQ��

6KDUEDWLDQ�� 0�� +� �������� 5HIOHFWLRQV� RQ� WKH� %DVLFV� RI� &LWL]HQVKLS� &XOWXUH� DQG�
3URYLGH� 6WUDWHJLHV� IRU� ,WV�'HYHORSPHQW��.KRUDVDQ�&XOWXUDO� DQG� 6RFLDO� 6WXGLHV�
4XDUWHUO\����DQG��� ��������7H[W�LQ�3HUVLRQ��

3RXUVDOLP��$�� $UHIL��0� DQG )DWKL�9DMDUJDK��.� ��������([SORULQJ�WKH�(OHPHQWV�RI�
WKH�*OREDO�&LWL]HQ�(GXFDWLRQ�&XUULFXOXP�LQ�WKH�(OHPHQWDU\�3HULRG�RI�WKH�,UDQLDQ�
(GXFDWLRQDO�6\VWHP��$�4XDOLWDWLYH�6WXG\��5HVHDUFK�LQ�&XUULFXOXP�3ODQQLQJ� ���
������������

4DLVL]DGHK�� <� �������� &LWL]HQVKLS� (GXFDWLRQ� DQG� WKH� 1HFHVVLW\� RI� &LWL]HQVKLS��
6WXGLHV�LQ�3V\FKRORJ\�DQG�(GXFDWLRQDO�6FLHQFHV���������������7H[W�LQ�3HUVLRQ��

6DUPDG�� =�� $EEDV�� %� DQG (ODKH�� +�� �������� 5HVHDUFK� 0HWKRGV� LQ� %HKDYLRUDO�
6FLHQFHV��$JDK�3XEOLFDWLRQV��7HKUDQ��S������7H[W�LQ�3HUVLRQ��

6KDUDIL��0��5� DQG 7DKHUSRXU��0��6� �������7KH�5ROH�RI�(GXFDWLRQDO� ,QVWLWXWLRQ� LQ�
&LWL]HQVKLS�(GXFDWLRQ��6RFLDO�6FLHQFHV�����DQG�����������7H[W�LQ�3HUVLRQ��

6KHLNK]DGHK�7DNDEL��0�� +H\GDUL��0� DQG EDKUDPL��.� ��������([DPLQLQJ�WKH�OHYHO�
RI� DWWHQWLRQ� WR� WKH� FRPSRQHQWV� RI� FLWL]HQVKLS� HGXFDWLRQ� LQ� WKH� GRFXPHQW� RI�
IXQGDPHQWDO� FKDQJH� LQ� ,UDQ
V� HGXFDWLRQ�� WKH� ILUVW� LQWHUQDWLRQDO� FRQIHUHQFH� RQ�
KXPDQLWLHV�ZLWK� D�QDWLYH�,VODPLF� DSSURDFK� DQG�ZLWK� HPSKDVLV�RQ�QHZ� UHVHDUFK��
6DUL�� PRELOL]DWLRQ� RI� SURIHVVRUV� RI� 3D\DPH� 1RRU� 8QLYHUVLW\� RI� 0D]DQGDUDQ�
SURYLQFH�� VFLHQWLILF� UHVHDUFK� FRPSDQ\� DQG� )XWXULVWLF� FRXQVHOLQJ� �7H[W� LQ�
3HUVLRQ��

6DIL�� $� �������� )LOH�� (GXFDWLRQDO� *XLGH� WR� ,UDQLDQ� (GXFDWLRQ�� 2SSRUWXQLWLHV� DQG�
7KUHDWV��6FKRRO�&RXQVHORU�7UDLQLQJ�*URZWK����������� �7H[W�LQ�3HUVLRQ��
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6DGHJKL�� $� �������� 5HYLHZ� RI� WKH� 1DWLRQDO� &XUULFXOXP�'RFXPHQW� RI� WKH� ,VODPLF�
5HSXEOLF� RI� ,UDQ� %DVHG� RQ� WKH�0XOWLFXOWXUDO� (GXFDWLRQ� $SSURDFK��&XUULFXOXP�
6WXGLHV�4XDUWHUO\������������������7H[W�LQ�3HUVLRQ��

6DUHKMLQL�� 5�� 3LUL�� 0� DQG $VDGLDQ� 6� �������� &KDOOHQJHV� RI� 6RFLDO� 6WXGLHV�
&XUULFXOXP�(OHPHQWDU\�(GXFDWLRQ�LQ�6RFLR�&LYLF�(GXFDWLRQ�%DVHG�RQ�WKH�7\OHU�
0RGHO��-RXUQDO�RI�7KHRU\�DQG�3UDFWLFH�LQ�&XUULFXOXP���������������

7DMLN�,VPDLOL��$����������(GXFDWLRQ��&LYLO�6RFLHW\��&LWL]HQVKLS�/DZ�DQG�(GXFDWLRQ��
$EDQ�$EDQ���������������7H[W�LQ�3HUVLRQ��

7DOLE]DGHK�1REDULDQ��0�� $EROJKDVHPL��0� DQG -DPDOL�7D]HK�.DQG��0� ��������7KH�
UROH� RI� VRFLDO� VFLHQFH� FXUULFXOD� LQ� IRVWHULQJ� FLWL]HQVKLS� VNLOOV�� -RXUQDO� RI�
(GXFDWLRQDO�6WUDWHJLHV�����������������7H[W�LQ�3HUVLRQ��

7RUQH\�± SXUWD�� -�� ��������&LWL]HQVKLS� DQG�(GXFDWLRQ� VXPPDU\�� FROOHJH� SDUN�0'���
KQWHUQDWLRQDO�HGXFDWLRQ�$VVRLFLRWLRQ���XQLYHUVLW\�RI�0DUU\ODQG���

9LWOL��5��������� *OREDO�6RFLHW\��/RQGRQ��0F�0LOOLDQ�SUHVV�/WG�
<DYDUL��=�� .HVKWL�$UDL��1� DQG $KPDGL��*�+� ��������'HYHORSPHQW�RI� FXUULFXOXP�

JRDOV� LQ� KLJK� VFKRRO�ZLWK� HPSKDVLV� RQ� FLWL]HQVKLS� HGXFDWLRQ�� QHZ�DSSURDFK� LQ
HGXFDWLRQDO�PDQDJHPHQW�����������������7H[W�LQ�3HUVLRQ��





1HZ�7KRXJKWV�RQ�(GXFDWLRQ�9RO������1R�����6XPPHU ������

1HZ�7KRXJKWV�RQ�(GXFDWLRQ�
)DFXOW\�RI�(GXFDWLRQ�DQG�3V\FKRORJ\�� 9RO�����1R��
$O�=DKUƗ�8QLYHUVLW\ 6XPPHU�����
6XEPLW�'DWH������������ SDJH� ������� $FFHSW�'DWH������������

,GHQWLI\LQJ�DQG�UDWLQJ�WKH�FRPSRQHQWV�RI�FLWL]HQVKLS�HGXFDWLRQ�
LQ�QDWLRQDO�FXUULFXOXP�GRFXPHQW

0DKGLHK�.KRVUDYL� DQG�3DUYLQ�6DPDGL�

$EVWUDFW
7KH� PDLQ� SXUSRVH� RI� WKH SUHVHQW� VWXG\� LV� WR� LGHQWLI\� DQG� UDWH WKH� FRQWHQW� RI� WKH�
QDWLRQDO� FXUULFXOXP� GRFXPHQW� EDVHG� RQ� WKH� FRPSRQHQWV� RI� FLWL]HQVKLS� HGXFDWLRQ��
7KH�FRQWHQW�DQDO\VLV�RI�WKLV�UHVHDUFK�LV�6KDQQRQ�HQWURS\�DQG�WKH�DQDO\VLV�XQLW�LV�WKH�
SDJHV�RI�QDWLRQDO�FXUULFXOXP�GRFXPHQW��7KH�VWDWLVWLFDO�SRSXODWLRQ�RI�WKH�VWXG\�LV�WKH�
QDWLRQDO� FXUULFXOXP� GRFXPHQW� LQ� �� FRPSRQHQWV�� 'DWD� YDOLGDWLRQ� ZDV� SHUIRUPHG�
XVLQJ�FRQWHQW� YDOLGLW\� DQG� WHVW�± UHWHVW� �PHWKRG� 7KH� UHVXOWV� LQGLFDWH� WKDW� WKH�ZRUG�
�FLWL]HQ��KDV�QRW� EHHQ�XVHG� LQ� WKH�GRFXPHQW�� EXW� WKH� FRQWHQW� RI� WKH�GRFXPHQW� LV� D�
UHIOHFWLRQ�RI�FLWL]HQVKLS
�HGXFDWLRQ� ,Q WKH�VHFWLRQ��3ULQFLSOHV�JRYHUQLQJ�FXUULFXOXP�
DQG�HGXFDWLRQ��� WKH�FXUULFXOXP�GRFXPHQW�KDV� WKH�KLJKHVW� LPSRUWDQFH� IDFWRU� UHODWHG�
WR� WKH� FLYLO� DQG� WKH� ORZHVW� LPSRUWDQFH� IDFWRU� UHODWHG� WR� WKH�SROLWLFDO� V\VWHP�� ,Q� WKH�
VHFWLRQ��*HQHUDO�2ULHQWDWLRQ�$SSURDFK����7DUJHWLQJ��DQG��(YDOXDWLRQ�RI�$FDGHPLF�
$FKLHYHPHQW�� ZHUH� RQO\� FRQVLGHUHG� DV� FLYLO� RQHV�� ,Q� WKH� �$UHDV� RI� /HDUQLQJ��
VHFWLRQ��PRVW�DWWHQWLRQ�KDV�QRW�EHHQ�SDLG�WR�WKH�FLYLFV��WKHQ�WKH�VRFLDO��DQG�SROLWLFDO��
DQG�SROLWLFDO�VSKHUHV��%DVHG�RQ�WKHVH�ILQGLQJV��EDODQFHG�DWWHQWLRQ�KDV�QRW�EHHQ�SDLG�
WR�WKH�FRPSRQHQWV�RI�FLWL]HQVKLS�HGXFDWLRQ�LQ�WKH�QDWLRQDO�FXUULFXOXP�GRFXPHQW�DQG�
DFFRUGLQJO\��VRPH�VXJJHVWLRQV�KDYH�EHHQ�SUHVHQWHG�DW�WKH�HQG�RI�WKH�SDSHU�

.H\ZRUGV� &RQWHQW�$QDO\VLV��QDWLRQDO�&XUULFXOXP�'RFXPHQW��&LWL]HQVKLS�HGXFDWLRQ��

6KDQQRQ�HQWURS\

� 0$� LQ� FXUULFXOXP� GHYHORSPHQW�� $O]DKUD� 8QLYHUVLW\�� 7HUKDQ�� ,UDQ��
PDKGLHKPDOHND����#JPDLO�FRP
��&RUUHVSRQGLQJ� DXWKRU� )DFXOW\� PHPEHU� RI� (GXFDWLRQ� DQG� 3V\FKRORJ\�� $O]DKUD�
8QLYHUVLW\��7HUKDQ��,UDQ�S�VDPDGL����#\DKRR�FRP
'2,����������MRQWRH����������������
KWWSV���MRQWRH�DO]DKUD�DF�LU�


