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�d�Y�Ã{Y{��Y�«�{Ây��ÌiPe�dve�Y���ÅÁ�a�Ã|»M

��{cY�iY��ÅÁ�a�¾ËY»Z¿�]È�Ê��Â»M���É�/Ì´Ìa�¦/¸fz»�Ê¿Z»��¶�YÂ§��{�Ã|/�¿��d/�Y��{

�{ZÆÀ�Ìa��Â¼n»Ê»�{Â��Ä]�ÄmÂe�Z]Äf§ZË�ÉZÅ��ÁZ/�»��¯Y�»�Á���Y|»��{�½Y�ÁZ�»�,Ä ·Z�»�¾ËY�Ã

�cZ»|y�Á½YÁ�Ã�Á{�Ê¿Z»�{�ÉZÅ���Â»Mº�Ì¿Z°»�ÉZÅ������Á�º/�y��Y�/]Y�¶Ë|/ e�ÉY�/]�Y��Ê�Z/§{

�É{�§�É�Z³�Z�Z¿�¿Y{�Â»M��Y�³�]�½ZËÂn�¿Y{�Á�½YÀÀ¯|�

�°�e�Á��Ë|¬e

�¹�Ó�{Ây��]�½ZËZa��{Ê»�ºÌ¿Y{��Y�ZeÌ¸¯È�Ä¯�Ê¿ZËÂn�¿Y{Ä]�½YÂÀ��d¯�/�����¾/ËY�ÉY�/mY��{�Ã|/ÀÀ¯

�Y��Ê¿Y{�|«�dËZÆ¿�,|¿{�¯�É�ZË�Y��Z»��ÅÁ�aÄ]�ºË�ÁM�¶¼�

�]ZÀ»

ºÌÅY�]Y��ºË�»�,ÊÅZ�Ì·Z��Á�ÄÌ�|«�,�Âa��������Ä�ËZ¬»®^��ÉZÅÉ{ZÀ�Y���Ê�Z/¼fmY�É�Z³�Z/�Á

½ZËÂn//�¿Y{�{���É�ÁZ//À§�Á��//¿Y{��¿Y�//¨À¯�¾Ì»Â//�¹Â//¸�Ê//fÌ]�e�Á�Ê�Z//¼fmY�cZ// ·Z�»�,
½YÁ��Ê�ZÀ��,½Y�ËY�½Y�Æe

��|Ìu�,Ê°]Z]��Æ��Ê»Ô�Y���������������½Y�Z/¼Ì]��{�Ê³{�/�§Y�Á�¾Ì/Ì^e�®^/��¾Ì/]�Ä/�]Y��Ê���]
�����Z/nÀÆ]�{Y�/§Y�Z/]�½M�Ä�ËZ¬»�Á�Ê^�«�Á{�Á�Ê^�«�®Ë�Ã{��§Y�½Z/ËZa����|/��Y�Ê/�ZÀ��Z¯�Ä/»Z¿

½YÁ��Ê�ZÀ��ÂfÌf�¿Y�,ÊÀÌ·Z]½YÁ��Ê°��a�½Y�Æe
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��=|/u�Á�½Z/]�Æ»�,�Æ»Z��Za���Ä/Æ·Y�,c���������Ê/���]]Y��/�È�����É�Z³�Z/��Á�Ê¿Z/nÌÅ��Â/Å�¾Ì/]

½ZËÂn�¿Y{�Ê�Z¼fmY��Ä»ZÀ¸�§Ê�Z¼fmY�Ä �Âe�,�������������

Ê·Z¼mÃ�«Ê«Ô�«��ÄÆ·Y�,�����������ËY�/§Y�Á�É�´/�Zy�a�µ�fÀ¯�Z]�Ê�Z¼fmY��ÂÅ�Ä�]Y��Ê���]

�¾Ì]��{�É{�§�É�Z³�Z���µZ/��{�ÄÌ»Á�Y�|uYÁ�Ê»Ô�Y�{Y�M�ÃZ´�¿Y{�Ê¿Z�¿Y�¹Â¸��½ZËÂn�¿Y{

�Ê¸Ì�ve���������½ZËZaÊ�ZÀ��Z¯�Ä»Z¿��|/��Y½YÁ��Ê/�ZÀ�����|/uYÁ�Ê»Ô/�Y�{Y�M�ÃZ´/�¿Y{�,

ÄÌ»Á�Y�

�,�Z��|¼v»�,Ê´¿�Æ]�,�¾Ì¼Ì��,½ZÌÀÌ�uº�Z«���Ä/^Ì��,Ê°Ë�Ze�Á�|À³Â��,Ã{Y�������Ê/�z]�iY���

���Â»Mc�ZÆ»�ÉZÅ��������d§�/�Ìa�Á�É�´/�Zy�a�,Ê�Z/¼fmY�É�Z³�Z/��]�½Y�{Z/»�Ä/]�Ê�Z/^e�Y

��½Z�¿Y|¿��§�Ê¸Ì�veÄ¸n»Ä�Ë|¿Y�ÉZÅÊfÌ]�e�¾ËÂ¿�,������������

,{�§�É�ZËY|y��¾Ì¼�ZË�,ÊÀË|]Z��Á��Z^��,{Y�¿�Ê¼Ìu��,�|¼v»������¶/»YÂ��Ê/���]������iR/»

��|ÅZ//���/Ì£�Á�|ÅZ��½ZËÂn�¿Y{�Ê�Z¼fmY�É�Z³�Z��]������Ê¿Z/�¿Y�Á�Ê�Z/¼fmY�¹Â/¸��Ä/¸n»�,

�������������

,Ê�À»|¿�Á���ZËÉ{Y�M,dy|Æ��������Ê���]���]Y�È®^���º/�Ì¿Z°»�Á�É{ZÀ/�Y�ÉZÅ��ÉZ/Å

�Ê¸Ì�ve�{�°¸¼��Z]�Ê�Z§{�¿Y{�Â»M���a�½Y½Zf��Ì]{�ÉZÅkÂ�ZË��Æ������ËZ/¼Å�¾Ì»�Z/Æq
�Ê¼¸���Ê�ÅÁ�a¹Â¸��ÊfÌ]�eÁ½YÁ�Ê�ZÀ�\Ì�M�,�ÉZÅ½Y�ËY�Ê´ÀÅ�§�Á�Ê�Z¼fmY�½Y�Æe�,

�,�ÅZ�,�Ä]Â^v»¹Y�Æ]�Âa�,Á�Ä¼�Z§{�n»,Á��M�������º/�Ì¿Z°»��¬¿����ÉZ/Å����Z/f§���{�Ê�Z/§{

½ZËÂn�¿Y{�Ä¿Y�Z³�Z�����»Zm��ËZ¼Å�¾Ìf�z¿¾Ì]½YÁ��Ê¸¸¼·YÊ�ZÀ��,¹Â¸���Ê/fÌ]�e��¹Â/¸��Á
Ê�Z¼fmY�½Y�Æe�,½Y�ËY

��Ã�ÅZ��,ÊÆ·Y�Á�ºË�»�,Â·|¼v»��������¶»YÂ���¬¿�Ê���]lÀa��Ä/¿Z³����Ê/ÀÌ]��Ì/a��{�ÊfÌ/�z�

®^�ZÅ�ÉdÌ�Àm��Ã|ÀÀ¯�¶Ë| e��¬¿�,{ZÀ�Y������¿Y�/¨À¯�¾Ì/»Á{�¾Ì/]�½YÁ��Ê/¸¸¼·Y�Ê/�ZÀ��,
¹Â¸��ÊfÌ]�eÊ³|¿��®^��Á�½Y�ËY�,½Y�Æe�,

®¸»�Âa��Y�Z��,ÊWZ]Z]Z«M�Á�Ã�Z��,ÄÀ´¿��,��Zfz»�,��������Ê/³�ËÁ�½YÁ��ÉZ/Å��ÊnÀ/����ÃZ/eÂ¯�¹�/§

��½ZÆ¨�Y��Æ���{�Â¯YÂ¿�º�y�Ä»ZÀ���a�Ä»ZÀ¸�§��ÅÁ�/a��ÉZ/Å����,É�Z/f§��Á�ÊfyZÀ/��¹Â/¸�
����������

'DYLV�� &�� $�� �������� ([DPLQLQJ� D� KLHUDUFKLFDO� OLQHDU� UHJUHVVLRQ� PRGHO� RI�
RYHUJHQHUDO�PHPRU\��PHWKRGRORJLFDO�LVVXHV��&D5�)$�;�PRGHO�PHFKDQLVPV��DQG�
PHPRU\�HQFRGLQJ�DV�UHSUHVHQWHG�E\�FRJQLWLYH�DWWULEXWLRQDO�VW\OH��0DVWHU
V�7KHVLV�
DQG� *UDGXDWH� 5HVHDUFK�� 6DQ� -RVH� 6WDWH� 8QLYHUVLW\��
KWS���VFKRODUZRUNV�VMVX�HGX�HWGBWKHVHV�����

(EUDKLPSRXU��*� DQG�$OLVKDKL��0�� ��������&RPSDULVRQ� RI� GRFXPHQWDU\� VW\OHV� DQG�
VRFLDO� DGMXVWPHQW� LQ� VWXGHQWV��7KLUG�&RQIHUHQFH�RQ�6FLHQFH� DQG�7HFKQRORJ\� RI�



������������������������������������������������������������������������������������������½YÁ��cZ ·Z�»�Ç�Á{��ÊfyZÀ����Ç�Z¼��� ���

6FLHQFH��6RFLDO�6WXGLHV�DQG�3V\FKRORJ\�RI�,UDQ��7HKUDQ��7H[W�LQ�3HUVLDQ��
(VODPL� 6KDKU� %DEDNL�� +�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� H[SODQDWRU\� VW\OH� DQG�

GHSUHVVLRQ� LQ� XQLSRODU� DQG� ELSRODU� GHSUHVVHG� SDWLHQWV� DQG� FRPSDULVRQ� ZLWK�
QRUPDO� VXEMHFWV� 0DVWHU
V� 'HJUHH� LQ� &OLQLFDO� 3V\FKRORJ\�� 7HKUDQ� 3V\FKLDWULF�
,QVWLWXWH �7H[W�LQ�3HUVLDQ��

+HUJHQKDKQ�� %� DQG� 2OVRQ��0�� �������� $Q� LQWURGXFWLRQ� WR� WKHRULHV� RI� SHUVRQDOLW\
��WK�HG����8SSHU�6DGGOH�5LYHU��1-��3UHQWLFH�+DOO�

+RVHLQLDQ��6���%HKUDQJL��0���*KDVHP]DGHK��6� DQG7D]LNL��7�� ��������(IIHFWLYHQHVV�
RI�FRPPXQLFDWLRQ�VNLOOV�WUDLQLQJ�RI�PRWKHUV�RQ�VRFLDO�DGMXVWPHQW��DJJUHVVLRQ�DQG�
DFDGHPLF�DFKLHYHPHQW�RI�WKHLU�FKLOGUHQ��-RXUQDO�RI�1HZ�WKRXJKWV�RQ�(GXFDWLRQ��
�������������7H[W�LQ�3HUVLDQ��

-DPDOLTDUHTHVKODJL�� *�� �������� ,QYHVWLJDWLQJ� WKH� UHODWLRQVKLS� EHWZHHQ� VRFLDO�
LQWHOOLJHQFH�ZLWK�DJJUHVVLRQ�FRQWURO�DQG�LQFUHDVLQJ�SHUVRQDO�DGDSWDWLRQ�DPRQJ�
KXPDQLWLHV�VWXGHQWV�RI�LVODPLF�D]DG�XQLYHUVLW\�RI�XUPLD�EUDQFK�LQ�WKH�DFDGHPLF�
\HDU� ���������� 8QSXEOLVKHG� 0DVWHU� 7KHVLV� LQ� 3V\FKRORJ\�� ,VODPLF� $]DG�
8QLYHUVLW\��8UPLD�%UDQFK�

.KRGD\DUL� )DUG��0��� 5DKLPL� 1HMDG�� $� DQG $EHGLQL�� <�� �������� ,QYHVWLJDWLQJ� WKH�
IDFWRUV� DIIHFWLQJ� VRFLDO� DGMXVWPHQW� RI� FRQWUROOHG� DQG� QRQ�FRQWUROOHG� VWXGHQWV��
-RXUQDO�RI�6RFLDO�DQG�+XPDQ�6FLHQFHV�����������������7H[W�LQ�3HUVLDQ��

/R�� %�&�<� DQG /LX�� -�&�&�� �������� ([HFXWLYH� FRQWURO� LQ� GHSUHVVLYH� UXPLQDWLRQ��
%DFNZDU LQKLELWLRQ� DQG� QRQ�LQKLELWRU\� VZLWFKLQJ� SHUIRUPDQFH� LQ� D� PRGLILHG�
PL[HG DQWLVDFFDGH�WDVN��)URQWLHUV�LQ�3V\FKRORJ\�-RXUQDO��������������

0DOHNSRXU�� 0��� =DQJHQHK�� 6� DQG $JKDEDEDHL�� 6��������� $� VWXG\� RI� WKH�
SV\FKRPHWULF� SURSHUWLHV� RI� QRYDFR� DQJHU� TXHVWLRQQDLUH� �VKRUW� IRUP�� LQ� LVIDKDQ�
FLW\�� 7KH� -RXUQDO� RI� &RJQLWLYH� DQG� %HKDYLRUDO� 6FLHQFH�� ������ ����� �7H[W� LQ�
3HUVLDQ���

0RKDPPDGOR��0� DQG (ODKL�� 7�� �������� ,QYHVWLJDWLQJ� WKH� UROH� RI� ILYH� SHUVRQDOLW\�
IDFWRUV� LQ� SURJQRVLV� RI� GRFXPHQW� VW\OHV�� PRGHUDWLQJ� UROH�� JHQGHU�� 6HFRQG�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 3V\FKRORJ\�� /LIH� 6FLHQFH� DQG� /LIH� 6W\OH�� 7HKUDQ��
,UDQ��7H[W�LQ�3HUVLDQ��

0RRUH�� 0�7��� )UHVFR�� '�0��� 6FKXPP�� -�$� DQG� 'REVRQ�� .�6�� �������� &KDQJH� LQ
H[SODQDWRU\� IOH[LELOLW\� DQG� H[SODQDWRU\� VW\OH� LQ� FRJQLWLYH� WKHUDS\� DQG� LWV
FRPSRQHQWV��-RXUQDO�RI�&RJQLWLYH�7KHUDS\�DQG�5HVHDUFK�������������± ����

1RYDFR�� 5�:�� �������� $QJHU� DQG� 7UDXPD�� FRQFHSWXDOL]DWLRQ�� $VVHVVPHQW� DQG�
7UHDWPHQW��1HZ�<RUN��6SULQJHU�9HUODJ�

1RYDFR�� 5�:�� ��������+DQGERRN� RI� RIIHQGHU� DVVHVVPHQW� DQG� WUHDWPHQW�� /RQGRQ��
:LOH\�

3DUVDPHKU�� 0� DQG� +HGGDW�� (�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� HPRWLRQDO�
LQWHOOLJHQFH� DQG� VRFLDO� DGMXVWPHQW� DPRQJ� VWXGHQW� 4XDUWHUO\� -RXUQDO� RI� 6RFLDO�
'HYHORSPHQW� ���������������7H[W�LQ�3HUVLDQ��
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5RELQV�� 6� DQG� 1RYDFR�� 5�:�� �������� $QJHU� FRQWURO� DV� D� KHDOWK� SURPRWLRQDO�
PHFKDQLVP��,Q�'��,��0RVWRIVN\�	�'��+��%DUORZ��(GV���7KH�PDQDJHPHQW�RI�VWUHVV�
DQG�$Q[LHW\�LQ�PHGLFDO�'LVRUGHUV���33������������1HHGKDP��+HLJKWV��0$��$OO\Q�
	�%DFRQ�

6FKXOW]��'�3� DQG 6FKXOW]��6�(����������7KHRULHV�RI�SHUVRQDOLW\��&HQJDJH�/HDUQLQJ�
6HOLJPDQ� 0�� (�� 3�� 3HWHUVRQ� &�� .DVORZ� 1�-�� 7DQQHQ� EDXP� 5�/�� $OORJ� /�%��

$EUDPVRQ� /�<�� �������� $WWULEXLWLRQDO� VW\OH� DQG� GHSUHVVLYH� V\PSWRQV� DPRQJ�
FKLOGUHQ��-RXUQDO�RI�$EQRUPDO�SV\FKRORJ\�����������������

6KHQ�� '�� :�� DQG NLP�� /�� 0�� �������� &LVSODWLQ� UHVLVWDQFH�� D� FHOOXODU� VHOI�GHIHQVH�
PHFKDQLVP� UHVXOWLQJ� IURP�PXOWLSOH� HSLJHQHWLF� DQG� JHQHWLF� FKDQJHV� -RXUQDO� RI�
3KDUPDFRORJLFDO�UHYLHZV�����������������

6WHYHQ� (��:HLQEHUJHU���%DUEDUD�$��&RFNULOO DQG -HVV� 0DQGHO �� �������/XQJ�'HIHQVH�
0HFKDQLVPV��3ULQFLSOHV�RI�3XOPRQDU\ 0HGLFLQH �6HYHQWK�(GLWLRQ�� ������� ����
����

7DKHU��0���%DKUDPSRXU��)� DQG 0RMDUDG��$����������7KH�UROH�RI�GHIHQVH�PHFKDQLVPV�
LQ� DGDSWLYH� EHKDYLRU� RI� VWXGHQWV�� 7KH� )LUVW� &RPSUHKHQVLYH� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� 3V\FKRORJ\�� 6RFLDO� 6FLHQFHV7HKUDQ�� 7HKUDQ�� ,UDQ�� �7H[W� LQ�
3HUVLDQ��

<D]ÕFÕ�� 6� DQG *�YHQ�� 6�� �������� 'HYHORSPHQW� DQG� YDOLGDWLRQ� RI� D� &LWL]HQVKLS�
$WWULEXWLRQDO�6W\OH�4XHVWLRQQDLUH��7KH�6RFLDO�6FLHQFH�-RXUQDO������������������

=DQGPRQVKL��<� DQG $]DGL��6����������7KH�UHODWLRQVKLS�EHWZHHQ�GRFXPHQWDU\�VW\OHV�
DQG�GHIHQVH�PHFKDQLVPV�ZLWK�DFDGHPLF�SHUIRUPDQFH�RI�KLJK�VFKRRO�VWXGHQWV� LQ�
<DVXM��)RXUWK�6FLHQWLILF�&RQIHUHQFH� � 5HVHDUFK� LQ�3V\FKRORJ\�DQG�3V\FKRORJ\��
6RFLDO�DQG�&XOWXUDO�'DQJHUV�LQ�,UDQ��7HKUDQ��7H[W�LQ�3HUVLDQ��





$EVWUDFWV

3V\FKRORJLFDO�6WXGLHV
)DFXOW\�RI�(GXFDWLRQ�DQG�3V\FKRORJ\�� 9RO�����1R��
$O]DKUD�8QLYHUVLW\ $XWXPQ ����

7KH�(IIHFW�RI�'HIHQVH�0HFKDQLVPV�7UDLQLQJ�RQ�$QJHU�
([SUHVVLRQ��,QGLYLGXDO ,QFRPSDWLELOLW\ DQG�$WWULEXWLRQDO�

6W\OHV�LQ�8QLYHUVLW\�6WXGHQWV

1D\\HUHKDOVDGDW�.KD\\DP�1HNRXHL� DQG )DWHPHK�5H]DHL�

$EVWUDFW
7KH�SUHVHQW� VWXG\�ZDV� FRQGXFWHG� WR� LQYHVWLJDWH� HIIHFW�RI� GHIHQVH�PHFKDQLVPV
WUDLQLQJ�RQ�DQJHU�H[SUHVVLRQ�� LQGLYLGXDO LQFRPSDWLELOLW\ DQG�DWWULEXWLRQDO�VW\OHV�
DPRQJ� XQLYHUVLW\� VWXGHQWV�� 7KH� UHVHDUFK� GHVLJQ� ZDV� EDVHG� RQ� D� VHPL�
H[SHULPHQWDO�ZLWK� SUH�WHVW�SRVW�WHVW� DSSURDFK� DQG� FRQWURO� JURXS�� 7KH� UHVHDUFK�
SRSXODWLRQ� FRQVLVWHG� RI� DOO� VWXGHQWV� RI� ,VODPLF� $]DG� 8QLYHUVLW\� RI�
.KRPHLQLVKDKU� GXULQJ� DFDGHPLF� \HDU� ����������� $IWHU� LQLWLDO� FOLQLFDO�
DVVHVVPHQW�DQG�EDVHG�RQ�UHVHDUFK�FULWHULD��D�WRWDO�RI����VWXGHQWV�ZHUH�VHOHFWHG�
DQG� UDQGRPO\� DVVLJQHG� LQ� DQ� H[SHULPHQWDO� DQG� D� FRQWURO� JURXS�ZLWK� ��� HDFK�
7KH� H[SHULPHQWDO� JURXS� UHFHLYHG� GHIHQVH� PHFKDQLVPV� WUDLQLQJ� SURJUDP� IRU�
HLJKW� ���PLQV�JURXS�VHVVLRQV��WZLFH�ZHHNO\��7KH�FRQWURO�JURXS�ZDV�SXW�LQ�WKH�
ZDLWLQJ� OLVW� IRU� RQH� PRQWK�� 1RYDNR
V� DJJUHVVLRQ� TXHVWLRQQDLUH� �1$4���
&DOLIRUQLD� 7HVW� 3HUVRQDOLW\� �&73��� DQG�$WWULEXWLRQDO� 6W\OH TXHVWLRQQDLUH� ZHUH�
XVHG�LQ�SUH�WHVW�DQG�SRVW�WHVW��,Q�RUGHU�WR�DQDO\]H�WKH�UHVHDUFK�GDWD��PXOWLYDULDWH�
DQDO\VLV�RI�FRYDULDQFH��0$1&29$��ZDV�XVHG��7KH�ILQGLQJV�VKRZHG�WKDW�DIWHU�
FRQWUROOLQJ�WKH�HIIHFW�RI�SUH�WHVW��VLJQLILFDQW�GLIIHUHQFHV�ZHUH�REVHUYHG�LQ�SRVW�
WHVW�EHWZHHQ�H[SHULPHQWDO�DQG�FRQWURO�JURXSV�LQ�WKH�PHDQ�VFRUHV�RI�DJJUHVVLRQ�
H[SUHVVLRQ� DQG� LQGLYLGXDO LQFRPSDWLELOLW\�� EXW� QR� VLJQLILFDQW� GLIIHUHQFH� ZDV�
REVHUYHG� LQ� WKH� PHDQ� VFRUH� RI� DWWULEXWLRQDO� VW\OHV� RI� H[SHULPHQWDO� JURXS��
$FFRUGLQJ�WR�WKH�ILQGLQJV�RI�WKLV�VWXG\��LW�LV�VXJJHVWHG�WKDW�WKH�UHVXOWV�RI�GHIHQVH�
PHFKDQLVPV WUDLQLQJ�SURJUDP�DUH�XVHG�E\�FRXQVHORUV�DQG�SV\FKRWKHUDSLVWV�DV�D�
QHZ�ORFDO�LQWHUYHQWLRQ�WR�LPSURYH�LQGLYLGXDO LQFRPSDWLELOLW\ DVSHFWV�DQG�DGMXVW�
WKH�VWXGHQWV
�DQJHU�H[SUHVVLRQ��

.H\ZRUGV��$QJHU��DWWULEXWLRQ��GHIHQVH�PHFKDQLVPV��LQGLYLGXDO�LQFRPSDWLELOLW\��

��&RUUHVSRQGLQJ� DXWKRU�� 3HUVRQDOLW\� 3V\FKRORJ\� .KRPHLQLVKDKU� 8QLYHUVLW\�
,VIDKDQ� ,UDQ��QD\HUHNKD\DPQHNRLH#JPDLO�FRP�
���$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�3V\FKRORJ\��.KRPHLQLVKDKU�$]DG�8QLYHUVLW\��
,VIDKDQ��,UDQ�
6XEPLW�'DWH����������� $FFHSW�'DWH�����������
'2,� ���������SV\����������������
KWWSV���SV\FKVWXGLHV�DO]DKUD�DF�LU


