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)DGLOOD��$QLVD¶XO��������.HPDPSXDQ�%HUSLNLU�.ULWLV 6LVZD�GDODP�0HQ\HOHVDLNDQ�6RDO�
+276 GL�6031���6XPEHUJHPSRO�7XOXQJDJXQJ� 6NULSVL�3URJUDP�6WXGL� WDGULV�
0DWHPDWLND��)DNXOWDV�7DUEL\DK�GDQ� ,OPX�.HJXUXDQ��8QLYHUVLWDV� ,VODP�1HJHUL�
6D\\LG�$OL�5DKPDWXOODK�7XOXQJDJXQJ��3HPELPELQJ�6NULSVL��'U� 6XWRSR��0�3G�

.HPDPSXDQ� EHUSLNLU� NULWLV� PHUXSDNDQ� NHPDPSXDQ� \DQJ� GLJXQDNDQ� XQWXN�
PHQXQMXNNDQ�WLQJNDW�NHDKOLDQ�NRJQLWLI�GDQ�GLVSRVLVL�LQWHOHNWXDO�\DQJ�GLEXWXKNDQ�XQWXN�
EHUEDJDL� NHJLDWDQ�� \DNQL�� PHQJLGHQWLILNDVL�� PHQJDQDOLVD�� PHQJHYDOXDVL� DUJXPHQ� GDQ�
NODLP��PHQHPXNDQ�GDQ�PHQJDWDVL�SUDNRQVHSVL�GDQ�ELDV�ELDV�SULEDGL��PHPIRUPXODVLNDQ�
GDQ� PHQJKDGLUNDQ� DODVDQ�DODVDQ� \DQJ� PHQGXNXQJ� NHVLPSXODQ�� 8QWXN� PHQJHWDKXL�
NHPDPSXDQ�EHUSLNLU�NULWLV�VLVZD��SHQHOLWL�PHPEHULNDQ�WHV�XQWXN�PHQJHWDKXL� WLQJNDWDQ�
EHUSLNLU� NULWLV� VLVZD�� \DLWX� GHQJDQ� PHQ\HOHVDLNDQ� VRDO� +LJKHU� 2UGHU� 7KLQNLQJ� 6NLOO
�+276���6RDO�+LJKHU�2UGHU�7KLQNLQJ�6NLOO �+276��LWX�VHQGLUL�PHUXSDNDQ�VXDWX�PDVDODK�
\DQJ�SHQ\HOHVDLDQQ\D�WLGDN�KDQ\D�PHQJJXQDNDQ�UXPXV�VHFDUD�ODQJVXQJ��PHPXQFXONDQ
PDVDODK� \DQJ� NRPSOHNV�� PHPLOLNL� EDQ\DN� VROXVL�� PHPEXWXKNDQ� LQWHUSUHWDVL�� VHUWD�
PHPEXWXKNDQ�XVDKD�\DQJ�NHUDV�GDODP�PHQJDLWNDQ�XQWXN�PHQJDPELO�NHSXWXVDQ� +276�
PHOLSXWL�NHPDPSXDQ�SHPHFDKDQ�PDVDODK��NHPDPSXDQ�EHUSLNLU�NULWLV��ORJLV��NUHDWLI��GDQ�
NHPDPSXDQ�EHUDUJXPHQ�

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK�� ���� 0HQGHVNULSVLNDQ� VLVZD� GHQJDQ�
NHPDPSXDQ�EHUSLNLU�NULWLV�WLQJJL�GDODP�PHQ\HOHVDLNDQ�VRDO�+276������0HQGHVNULSVLNDQ�
VLVZD�GHQJDQ�NHPDPSXDQ�EHUSLNLU�NULWLV�VHGDQJ�GDODP�PHQ\HOHVDLNDQ�VRDO�+276������
0HQGHVNULSVLNDQ�VLVZD�GHQJDQ�NHPDPSXDQ�EHUSLNLU�NULWLV�UHQGDK�GDODP�PHQ\HOHVDLNDQ�
VRDO�+276�

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ NXDOLWDWLI�GHQJDQ�MHQLV�SHQHOLWLDQ�VWXGL�
NDVXV��6XEMHN�GDODP�SHQHOLWLDQ�LQL�\DLWX�VLVZD�6031���6XPEHUJHPSRO�7XOXQJJDJXQJ�
\DQJ EHUMXPODK���VLVZD��WHUGLUL�GDUL���VLVZD�GHQJDQ�NHPDPSXDQ�EHUSLNLU�NULWLV�WLQJNDW�
WLQJJL��WHUGLUL�GDUL���VLVZD�GHQJDQ�NHPDPSXDQ�EHUSLNLU�NULWLV�WLQJNDW�VHGDQJ��WHUGLUL�GDUL�
�� VLVZD� GHQJDQ� NHPDPSXDQ� EHUSLNLU� NULWLV� WLQJNDW� UHQGDK� 7HNQLN� SHQJDPELODQ� GDWD�
GHQJDQ� REVHUYDVL�� WHV�� ZDZDQFDUD�� VHUWD� GRNXPHQWDVL�� $QDOLVLV� GDWD� \DQJ� GLJXQDNDQ�
PHODOXL�WDKDS�UHGXNVL�GDWD��SHQ\DMLDQ�GDWD��GDQ�SHQDULNDQ�NHVLPSXODQ�

+DVLO�GDUL�SHQHOLWLDQ�LQL�����VLVZD�GHQJDQ�NHPDPSXDQ�EHUSLNLU�NULWLV�WLQJJL GDODP�
PHQ\HOHVDLNDQ� VRDO� +276 PDPSX� PHPHQXKL� VHPXD� LQGLNDWRU� EHUSLNLU� NULWLV�� \DLWX�
PHQJLQWHUSUHWDVL GHQJDQ� PHQXOLVNDQ� DSD� \DQJ� GLNHWDKXL� GDQ� GLWDQ\DNDQ� GDODP� VRDO��
PHQJDQDOLVLV GHQJDQ�PHQXOLVNDQ�PRGHO�PDWHPDWLND��PHQJHYDOXDVL GHQJDQ�PHQJHUMDNDQ�
VRDO� GHQJDQ� FDUD� GDQ� PHWRGH� \DQJ� WHSDW�� GDQ� PHQJLQIHUHQVL GHQJDQ� PHQXOLVNDQ�
NHVLPSXODQ�\DQJ� VHVXDL� GHQJDQ� MDZDEDQ�SDGD�SHQ\HOHVDLDQ�PDVDODK� ��� VLVZD�GHQJDQ�
NHPDPSXDQ�EHUSLNLU�NULWLV�VHGDQJ GDODP�PHQJHUMDNDQ�VRDO�+276 PDPSX�PHPHQXKL���
LQGLNDWRU� GDUL� �� LQGLNDWRU� EHUSLNLU� NULWLV�� \DLWX� PHQJLQWHUSUHWDVL�� PHQJDQDOLVLV�� GDQ�
PHQJHYDOXDVL��6LVZD�GHQJDQ�NHPDPSXDQ�EHUSLNLU�NULWLV� WLQJNDW� VHGDQJ�EHOXP�PDPSX�
PHPHQXKL�LQGLNDWRU�PHQJLQIHUHQVL�DWDX�PHPEXDW�NHVLPSXODQ�GDUL�SHQ\HOHVDLDQ�PDVDODK��
���VLVZD�GHQJDQ�NHPDPSXDQ�EHUSLNLU�NULWLV�UHQGDK PDPSX�PHPHQXKL�� LQGLNDWRU�GDUL���
LQGLNDWRU� EHUSLNLU� NULWLV�� \DLWX� PHQJLQWHUSUHWDVL� GDQ� PHQJDQDOLVLV� 6LVZD� GHQJDQ�
NHPDPSXDQ� EHUSLNLU� NULWLV� WLQJNDW� UHQGDK� EHOXP� PDPSX� PHPHQXKL� LQGLNDWRU�
PHQJHYDOXDVL�GDQ�PHQJLQIHUHQVL�
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)DGLOOD��$QLVD
XO��������6WXGHQWV
�&ULWLFDO�7KLQNLQJ�6NLOOV�LQ�6ROYLQJ�+276�3UREOHPV�DW�
6031���6XPEHUJHPSRO�7XOXQJDJXQJ��7KHVLV��0DWKHPDWLFV�(GXFDWLRQ�6WXG\�
3URJUDP��)DFXOW\�RI�(GXFDWLRQ�DQG�7HDFKHU�7UDLQLQJ��6D\\LG�$OL�5DKPDWXOODK�
6WDWH�,VODPLF�8QLYHUVLW\�7XOXQJDJXQJ��7KHVLV�$GYLVRU��'U��6XWRSR��0�3G�

&ULWLFDO� WKLQNLQJ� VNLOOV� DUH� DELOLWLHV� XVHG� WR� GHPRQVWUDWH� OHYHOV� RI� FRJQLWLYH�
H[SHUWLVH�DQG�LQWHOOHFWXDO�GLVSRVLWLRQ�QHHGHG�IRU�YDULRXV�DFWLYLWLHV��LQFOXGLQJ��LGHQWLI\LQJ��
DQDO\]LQJ��HYDOXDWLQJ�DUJXPHQWV�DQG�FODLPV��LGHQWLI\LQJ�DQG�RYHUFRPLQJ�SUHFRQFHSWLRQV�
DQG� SHUVRQDO� ELDVHV�� IRUPXODWLQJ� DQG� SUHVHQWLQJ� UHDVRQV� WKDW� VXSSRUW� FRQFOXVLRQV� 7R�
DVVHVV�VWXGHQWV
�FULWLFDO�WKLQNLQJ�VNLOOV��UHVHDUFKHUV�DGPLQLVWHU�WHVWV�WR�GHWHUPLQH�WKH�OHYHO�
RI� VWXGHQWV
� FULWLFDO� WKLQNLQJ��QDPHO\�E\�VROYLQJ�+LJKHU�2UGHU�7KLQNLQJ�6NLOO� �+276��
SUREOHPV��+LJKHU�2UGHU�7KLQNLQJ�6NLOO��+276��SUREOHPV�WKHPVHOYHV�DUH�SUREOHPV�WKDW�
FDQQRW�EH�VROYHG�XVLQJ�IRUPXODV�GLUHFWO\��SUHVHQW�FRPSOH[�LVVXHV��KDYH�PXOWLSOH�VROXWLRQV��
UHTXLUH� LQWHUSUHWDWLRQ�� DQG� UHTXLUH� D� FRQFHUWHG� HIIRUW� WR� OLQN� LGHDV� WR�PDNH� GHFLVLRQV��
+276�HQFRPSDVVHV�SUREOHP�VROYLQJ�VNLOOV��FULWLFDO�WKLQNLQJ��ORJLFDO��FUHDWLYH�WKLQNLQJ��
DQG�DUJXPHQWDWLRQ�VNLOOV�

7KH� REMHFWLYHV� RI� WKLV� UHVHDUFK� DUH�� ���� 7R� GHVFULEH� WKH� KLJK�OHYHO� FULWLFDO�
WKLQNLQJ�VNLOOV�RI�VWXGHQWV�LQ�VROYLQJ�+276�SUREOHPV������7R�GHVFULEH�WKH�PRGHUDWH�OHYHO�
FULWLFDO�WKLQNLQJ�VNLOOV�RI�VWXGHQWV�LQ�VROYLQJ�+276�SUREOHPV������7R�GHVFULEH�WKH�ORZ�
OHYHO�FULWLFDO�WKLQNLQJ�VNLOOV�RI�VWXGHQWV�LQ�VROYLQJ�+276�SUREOHPV�

7KLV�UHVHDUFK�HPSOR\V�D�TXDOLWDWLYH�DSSURDFK�ZLWK�D�FDVH�VWXG\�UHVHDUFK�GHVLJQ��
7KH�VXEMHFWV�RI�WKLV�VWXG\�DUH�VWXGHQWV�RI�6031���6XPEHUJHPSRO�7XOXQJJDJXQJ��WRWDOLQJ�
��VWXGHQWV��FRQVLVWLQJ�RI���VWXGHQWV�ZLWK�KLJK�OHYHO�FULWLFDO�WKLQNLQJ�VNLOOV����VWXGHQWV�ZLWK�
PRGHUDWH�OHYHO� FULWLFDO� WKLQNLQJ� VNLOOV�� DQG� �� VWXGHQWV� ZLWK� ORZ�OHYHO� FULWLFDO� WKLQNLQJ�
VNLOOV�� 'DWD� FROOHFWLRQ� WHFKQLTXHV� LQFOXGH� REVHUYDWLRQ�� WHVWV�� LQWHUYLHZV�� DQG�
GRFXPHQWDWLRQ��'DWD� DQDO\VLV� LQYROYHV� GDWD� UHGXFWLRQ�� GDWD� SUHVHQWDWLRQ�� DQG� GUDZLQJ�
FRQFOXVLRQV�

7KH�UHVXOWV�RI�WKLV�UHVHDUFK�DUH�DV�IROORZV� ���6WXGHQWV�ZLWK�KLJK�OHYHO�FULWLFDO�
WKLQNLQJ�VNLOOV� LQ� VROYLQJ�+276�SUREOHPV�ZHUH� DEOH� WR� IXOILOO� DOO� LQGLFDWRUV�RI� FULWLFDO�
WKLQNLQJ��7KH\�LQWHUSUHWHG�WKH�SUREOHPV�E\�ZULWLQJ�GRZQ�ZKDW�ZDV�NQRZQ�DQG�ZKDW�ZDV�
DVNHG� LQ� WKH� TXHVWLRQ�� DQDO\]HG� E\� IRUPXODWLQJ� PDWKHPDWLFDO� PRGHOV�� HYDOXDWHG� E\�
VROYLQJ� SUREOHPV� XVLQJ� DSSURSULDWH�PHWKRGV� DQG� WHFKQLTXHV�� DQG�PDGH� LQIHUHQFHV� E\�
GUDZLQJ�FRQFOXVLRQV�FRQVLVWHQW�ZLWK� WKH�DQVZHUV� WR�SUREOHP�VROYLQJ� ���6WXGHQWV�ZLWK�
PRGHUDWH�OHYHO�FULWLFDO�WKLQNLQJ�VNLOOV�LQ�VROYLQJ�+276�SUREOHPV�ZHUH�DEOH�WR�IXOILOO���RXW�
RI� �� LQGLFDWRUV� RI� FULWLFDO� WKLQNLQJ�� QDPHO\� LQWHUSUHWDWLRQ�� DQDO\VLV�� DQG� HYDOXDWLRQ��
+RZHYHU��VWXGHQWV�ZLWK�PRGHUDWH�OHYHO�FULWLFDO�WKLQNLQJ�VNLOOV�ZHUH�QRW�\HW�DEOH�WR�IXOILOO�
WKH�LQIHUHQFH�LQGLFDWRU�RU�GUDZ�FRQFOXVLRQV�IURP�SUREOHP�VROYLQJ� ���6WXGHQWV�ZLWK�ORZ�
OHYHO�FULWLFDO�WKLQNLQJ�VNLOOV�ZHUH�DEOH�WR�IXOILOO���RXW�RI���LQGLFDWRUV�RI�FULWLFDO�WKLQNLQJ��
QDPHO\� LQWHUSUHWDWLRQ�DQG�DQDO\VLV��+RZHYHU�� VWXGHQWV�ZLWK� ORZ�OHYHO� FULWLFDO� WKLQNLQJ�
VNLOOV�ZHUH�QRW�\HW�DEOH�WR�IXOILOO�WKH�HYDOXDWLRQ�DQG�LQIHUHQFH�LQGLFDWRUV�
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��˯ΎδϨϟ�ˬΔϠϴπϔϟ˻˹˻˽ΔϠΌγϷ�ϞΣ�ϲϓ�ϱΪϘϨϟ�ήϴϜϔΘϟ�ϰϠϋ�Ώϼτϟ�ΓέΪϗ���ϲϓ�ΎϴϠόϟ�ήϴϜϔΘϟ�ΕέΎϬϣ
�ˬΕΎϴοΎϳήϟ�βϳέΪΗ�ϢδϘϟ�ϲϤϠόϟ�ΚΤΒϟ��ΞϧϮΟ�ΞϧϮϟϮΗ�ΔϴϧΎΜϟ�ΔϴϣϮϜΤϟ�ΔτγϮΘϤϟ�ΔγέΪϤϟ

�ΔϴΑήΘϟ�ΔϴϠϛ��ΔϴϣϮϜΤϟ�ΔϴϣϼγϹ�ΞϧϮΟ�ΞϧϮϟϮΗ�ௌ�ΔϤΣέ�ϲϠϋ�Ϊϴδϟ�ΔόϣΎΟ�ˬΔϴϤϴϠόΘϟ�ϡϮϠόϟϭ
�ήϴΘδΟΎϤϟ�ˬϮΑϮΗϮγ�έϮΘϛΪϟ��ϑήθϤϟ

ϑήμΘϟϭ ΔϴϓήόϤϟ ΓέΎϬϤϟ ϯϮΘδϣ ϰϠϋ ϝ˷Ϊϴϟ ΔϣΪΨΘδϤϟ ΓέΪϘϟ ϲϫ ϱΪϘϨϟ ήϴϜϔΘϟ ϰϠϋ ΓέΪϘϟ
� ϢϴϴϘΗϭ� ϞϴϠΤΗϭ� ΪϳΪΤΗ� �ϲϫϭ� ˬΔτθϧϷ�ϒϠΘΨϤϟ� ΏϮϠτϤϟ� ϱήϜϔϟ�ϑΎθΘϛϭ� ˬΕ˯ΎϋΩϻϭ� ΞΠΤϟ

��ΝΎΘϨΘγϼϟ�ΔϤϋΪϟ�ΏΎΒγϷ�ϢϳΪϘΗϭ�ΔϏΎϴλϭ�ˬ ΎϬϴϠϋ�ΐϠϐΘϟϭ�ΔϴμΨθϟ�ΕΰϴΤΘϟϭ�ΔϘΒδϤϟ�ΕέϮμΘϟ
ϱΪϘϨϟ ήϴϜϔΘϟ ΕΎϳϮΘδϣ ΔϓήόϤϟ έ˱ΎΒΘΧ ΔΜΣΎΒϟ ΕήΟ ˬΏϼτϟ ϯΪϟ ϱΪϘϨϟ ήϴϜϔΘϟ ΕέΪϗ ΔϓήόϤϟ

ϜϔΘϟ�ΕέΎϬϣ�ΔϠΌγ�ϞϤϋ�ϝϼΧ�Ϧϣ�ϚϟΫϭ�ˬΏϼτϟ�ϯΪϟΎϴϠόϟ�ήϴϜϔΘϟ�ΕέΎϬϣ�ΔϠϜθϣ�ϥ·��ΎϴϠόϟ�ήϴ�ϲϫ
�ˬϝϮϠΤϟ�Ϧϣ�ΪϳΪόϟ�ΎϬϟϭ�ˬΓΪϘόϣ�ΕϼϜθϣ�ήϴΜΗ�ΎϬϧ·�ϞΑ�ˬΐδΤϓ�ΓήηΎΒϣ�Δϐϴλ�ΎϬϠΣ�ϡΪΨΘδϳ�ϻ�ΔϠϜθϣ
ήϴϜϔΘϟ ΕέΎϬϣ ϦϤπΘϳ �ΕέήϘϟ ΫΎΨΗϻ ΕϻΎμΗϻ ˯ήΟ· ϲϓ Ύ˱ϗΎη ˱ΪϬΟ ΐϠτΘΗϭ ˬή˱ϴδϔΗ ΐϠτΘΗϭ

ϔΘϟϭ�ΕϼϜθϤϟ�ϞΣ�ΕέΪϗ�ΎϴϠόϟΔϴϟΪΠϟϭ�ΔϴϋΪΑϹϭ�ΔϴϘτϨϤϟ�ΕέΪϘϟϭ�ϱΪϘϨϟ�ήϴϜ�
���ϲϫ�ΚΤΒϟ�άϫ�ϑΪϫ˺�ϲϓ�ϲϟΎόϟ�ϯϮΘδϤϟΎΑ�Ώϼτϟ�ϯΪϟ�ϱΪϘϨϟ�ήϴϜϔΘϟ�ΕέΪϗ�ϒλϭ��

ΔϠΌγ�ϞΣ���ΎϴϠόϟ�ήϴϜϔΘϟ�ΕέΎϬϣ˻�ςγϮΘϤϟ�ϯϮΘδϤϟΎΑ�Ώϼτϟ�ϯΪϟ�ϱΪϘϨϟ�ήϴϜϔΘϟ�ΕέΪϗ�ϒλϭ��
ΔϠΌγ� ϞΣ�ϲϓ�� �ΎϴϠόϟ� ήϴϜϔΘϟ�ΕέΎϬϣ˼�ϯϮΘδϤϟΎΑ�Ώϼτϟ�ϯΪϟ�ϱΪϘϨϟ� ήϴϜϔΘϟ�ΕέΪϗ�ϒλϭ� �

ΔϠΌγ�ϞΣ�ϲϓ�ξϔΨϨϤϟΎϴϠόϟ�ήϴϜϔΘϟ�ΕέΎϬϣ�
Ϣϫ ΚΤΒϟ άϫ ϲϓ ϊϴοϮϤϟ �ΔϟΎΤϟ ΔγέΩ ΚΤΑ ωϮϧ ϊϣ Ύ˱ϴϔϴϛ ϼ˱ΧΪϣ ΚΤΒϟ άϫ ϡΪΨΘδϳ

ϲϓ�Ώϼτϟ�ϲϟΎϤΟΈΑ�ˬ ΞϧϮΟ�ΞϧϮϟϮΗ�ΔϴϧΎΜϟ�ΔϴϣϮϜΤϟ�ΔτγϮΘϤϟ�ΔγέΪϤϟ˿�Ϧϣ�ϥϮϜΘϳ�ˬ Ώϼρ�ϦϴΒϟΎτϟ
�ΕέΪϘΑ�ϥΎόΘϤΘϳ�ϥάϟ�ϦϴΒϟΎτϟ�Ϧϣ�ϥϮϜΘϳϭ�ˬϲϟΎόϟ�ϯϮΘδϤϟΎΑ�ϱΪϘϨϟ�ήϴϜϔΘϟ�ΕέΪϘΑ�ϥΎόΘϤΘϳ�ϥάϟ
�ϱΪϘϨϟ� ήϴϜϔΘϟ� ΕέΪϘΑ� ϥΎόΘϤΘϳ� ϥάϟ� ϦϴΒϟΎτϟ� Ϧϣ� ϥϮϜΘϳϭ� ˬςγϮΘϤϟ� ϯϮΘδϤϟΎΑ� ϱΪϘϨϟ� ήϴϜϔΘϟ

ΕέΎΒΘΧϻϭ�ΔψΣϼϤϟ� ϡΪΨΘγΎΑ�ΕΎϧΎϴΒϟ�ϊϤΟ�ΕΎϴϨϘΗ� �ξϔΨϨϤϟ�ϯϮΘδϤϟΎΑΘϟϭ�ΕϼΑΎϘϤϟϭ��ϖϴΛϮ
ΞΎΘϨϟ�ιϼΨΘγϭ�ΕΎϧΎϴΒϟ�νήϋϭ�ΕΎϧΎϴΒϟ�ϞϴϠϘΗ�ϞΣήϤΑ�ΔϣΪΨΘδϤϟ�ΕΎϧΎϴΒϟ�ϞϴϠΤΗ�ήϤϳϭ�

��ΚΤΒϟ�άϫ�ΞΎΘϧ˺�ϲϓ�ΎϴϠόϟ�ϯϮΘδϤϟΎΑ�ϱΪϘϨϟ�ήϴϜϔΘϟ�ΕέΎϬϤΑ�ϥϮόΘϤΘϳ�Ϧϳάϟ�Ώϼτϟ��
ΔϠΌγ�ϞΣήϴϜϔΘϟ�ΕήηΆϣ�ϊϴϤΟ�ϖϴϘΤΗ�ϰϠϋ�ϥϭέΩΎϗ�ΎϴϠόϟ�ήϴϜϔΘϟ�ΕέΎϬϣϔΘϟ�ϲϫϭ�ˬϱΪϘϨϟ�Ϧϣ�ήϴδ

�ϢϴϴϘΘϟϭ�ˬΔϴοΎϳήϟ�ΝΫΎϤϨϟ�ΔΑΎΘϛ�ϝϼΧ�Ϧϣ�ϞϴϠΤΘϟϭ�ˬΔϠΌγϷ�ϲϓ�ΏϮϠτϣϭ�ϑϭήόϣ�Ϯϫ�Ύϣ�ΔΑΎΘϛ�ϝϼΧ
�ΕΎΟΎΘϨΘγϻ�ΔΑΎΘϜΑ�ϝϻΪΘγϻϭ�ˬΔΒγΎϨϤϟ�ΐϴϟΎγϷϭ�ϕήτϟ�ϡΪΨΘγΎΑ�ΔϠΌγϷ�ϰϠϋ�ϞϤόϟ�ϝϼΧ�Ϧϣ

��ΔϠϜθϤϟ�ϞΣ�ΔΑΎΟ·�ϊϣ�ϖϓϮΘΗ�ϲΘϟ˻�Ϧϳάϟ�Ώϼτϟ���ϯϮΘδϤϟΎΑ�ϱΪϘϨϟ�ήϴϜϔΘϟ�ΕέΎϬϤΑ�ϥϮόΘϤΘϳ
�ϖϴϘΤΗ�ϰϠϋ�ϥϭέΩΎϗ�ΎϴϠόϟ�ήϴϜϔΘϟ�ΕέΎϬϣ�ΔϠΌγ�ϞΣ�ϲϓ�ςγϮΘϤϟ˼�Ϧϣ�ΕήηΆϣ˽�ήϴϜϔΘϠϟ�ΕήηΆϣ

�ΕέΎϬϣ�Ϧϣ�ΔτγϮΘϤϟ�ΕΎϳϮΘδϤϟΎΑ�ϥϮόΘϤΘϳ�Ϧϳάϟ�Ώϼτϟ��ϢϴϴϘΘϟϭ�ϞϴϠΤΘϟϭ�ήϴδϔΘϟ�ϲϫϭ�ˬϱΪϘϨϟ
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