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QXPHULFDO� PLUDFOHV� LQ� WKH� 4XU¶DQ� DQG� UHIOHFWV� WKH� ZRQGHUIXO� RUGHU� RI� WKH�
QXPEHUV� LQ� WKH�+RO\ 4XU¶DQ��7KH� SUHVHQW� VWXG\� H[DPLQHV� WKH� VWUHQJWKV� DQG�
ZHDNQHVVHV�RI�WKLV�DUWLFOH�LQ�WHUPV�RI�VWUXFWXUH�DQG�FRQWHQW��8VLQJ�WKH�SURSHU�
WUDQVODWLRQ� RI� WKH�4XU
DQ� DQG�GRFXPHQWLQJ� WKH� FRQWHQWV� WR� WKH� YHUVHV� RI� WKH�
4XU
DQ�DQG�UHIHUULQJ�WR�WKH�4XU
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XQGRFXPHQWHG�QDWXUH�RI�WKH�PDWHULDO��WKH�LQFRUUHFW�JHQHUDOL]DWLRQ�RI�RQH�YLHZ�
WR�DOO�0XVOLPV��DQG�WKH�FRQIXVLRQ�EHWZHHQ�WKH�DPD]LQJ�QXPEHUV�RI�WKH�4XU
DQ�
DQG�WKH�PLUDFOH�RI�WKH�4XU
DQ��$OVR��LQ�WKLV�DUWLFOH��ZH�KDYH�WULHG�WR�VROYH�WKHVH�
SUREOHPV�E\�SURYLGLQJ�DGGLWLRQDO�PDWHULDOV�
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�Ây�¾�v»�§�º��{Â �»�ÁÉ{Z]M�

ˮĖŞÞ×

˰ŔŊʭńŎˈĕùĖķù˕˰ˇ1XPEHUVÿĚŰùĕ˰ęĕ˰ʯäőʭµĄĿ˰Õù˰ŏʭµŒĿù˰ōőʭē˰äĐŞĠŎ˰ŁĚĤĄĠŎ˰ěù˰ʯ˔ĚµŃ˰Ľęʭµĸ˙Ŋù˰ŏí

ęŘŞŊù˰˫ʭáĖŰĕ˰ãĕŗĖď˰ʭă˰ĕęùĕ˰äĸğ˰ōŰĚÝ˰ŏíĚŃ˰āʭŰí˰Ŕý˰ŔĸċùĚŎ˰ʭý˰˫ĖŒĠŰŘő˰
Ăğù˰˫ĖŞğę˰Íʭ×˰Ŕý˰Ő˙ŞŊ

˰ōµĴő˰ŗ˰äµğęĚý˰ùę˰ŏíĚµŃ˰ęĕ˰ãĕĖµķ˰ŗ˰äīʭŰę˰ěʭČķù˰ãʭķĕù˰ŗ˰ĕęŗí˰Ăğĕ˰Ŕý˰ĕùĖķù˰ ę˫ʭýęĕ˰ùę˰ōŰĚÝ˰ŏíĚŃ

Ăŀâģ˰ĞÞĸŒŎ˰ùę˰ŏíĚŃ˰ęĕ˰ĕŘċŘŎ˰ĕùĖķù˰ĜŞâőùŘµŃ˰ĭʭńő˰äğęĚý˰Ŕý˰Ěīʭď˰ĢŕŗÚÏ˰
ĖŰʭ˙ő˰ľĸµī˰ŗ˰ā

äŎ˰äŰùŘĄĐŎ˰ŗ˰ãęʭĄēʭğ˰ıʭĐŊ˰Ŕý˰ʯŔŊʭńŎ˰ŐŰùĚ˫Ŗý˰
ĕěùĕĚÏ˰ŏĕŘµý˰ĖŒĄĠŎ˰ŗ˰ŏíĚŃ˰üğʭŒŎ˰Ŕ˙ċĚă˰ěù˰ãĚŞá

˰āťʭÞµģù˰ʯ˛µýʭńŎ˰ęĕ˰
Ăµğù˰ŔµŊʭńŎ˰ĂµþĈŎ˰āʭµÞő˰ěù˰äµőíĚŃ˰ľŰʭİŊ˰Ŕý˰ ę˫ʭģù˰ŗ˰ŏíĚŃ˰āʭŰí˰Ŕý˰üŊʭİŎ

˰ãʭŒĸŎ˰ŗ˰˫Ùùŗ˰äğęĚý˰ŌĖķ˰ŏŘØ˙ŕ˰ãęʭĄēʭğˈĕĖķ˰ˇþő˰ĖŒĄĠŎ˰ŏŘ×˰äŰùŘĄĐŎ˰āťʭÞģù˰ŗ˰üŊʭİŎ˰ŏĕŘ

Ăŀâģ˰ŏʭŞŎ˰Įŋē˰ŗ˰ŏʭőʭ˙ŋĠŎ˰Ŕ˙ŕ˰Ŕý˰ĚĴő˰ÜŰ˰Ăğęĕʭő˰ōŞ˙ĸă˰ʯĶýʭŒŎ˰Ŕý˰ěʭµČķù˰ʭý˰ŏíĚŃ˰ĕùĖķù˰ãĜŞâőù

˰ŐµŰù˰äµŋŞ˙Þă˰üµŊʭİŎ˰Ŕµ÷ùęù˰ʭµý˰Ăğù˰˫Ėģ˰äĸğ˰ŔŊʭńŎ˰ŐŰù˰ęĕ˰ŐŞŒØ˙ŕ˰
Ăğù˰ĕęùŗ˰ŔŊʭńŎ˰ŐŰù˰Ěý˰ŏíĚŃ


ĕĕĚá˰ĶŀăĚŎ˰āťʭÞģù

ʲŏʭáÙùŗĖŞŋÝÿĚŰùĕ˰ʯŏʭŃĚĤĄĠŎ˰ʯãĕĖķ˰ěʭČķù˰ʯĕùĖķùŊùęŘŞŊù˰ŏíĚŃ˰Ľęʭĸ˙
äőʭĄĿ˰Õù˰ŏʭŒĿù˰ʯŐ˙ŞŊ

˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʿˀ�ʽ˂�ʾˀˆ˅˰ŗ˨ĒŰ ęʭăĘÏġĚŰʲʾˀ�ʽˆ�ʾˀˆˆ


ʾ˰˫ŗĚá˰ęʭŰĕʭĄğù˰
˰ĆŰĖďĸŎʭċĀŀİĨ˙Ŋùä˙ŊʭĸŊùŞʲĀPRKVHQNKRVKIDU#\DKRR�FRP


ʿ˰
ŘČĤőùĕã˰ŏʭŃĚĤĄĠŎ˰ŗ˰ŏíĚŃ˰ ŔĄģę˰ãĚĄÝĕĸŎʭċĀŀİĨ Ŋ̇ùäŊ̇ʭĸŊùĀŞŘő̞˫ĖŒĠŰ˔ŉŘøĠŎ˰ʲPRGDIHB��#\DKRR�FRP


���

ˈäőùĕęĖŃˇ

ˈ˫ĕĚÝ˰Ü˙Ý˰˫ĖŒĠŰŘő˰Ŕý˰˫ĖŰù˰ŏĖőùęŗĚÏ˰ʭŰ˰ĵŘīŘŎ˰ûʭĔĄőù˰ęĕ˰ŔÝ˰äőʭĠÝ˰ěùÞĤă˰ŗ˰ĚŰĖńă˰ĂŰʭŖő˰ĖőùŌęùĕ˰ùę˰Ě
ˇ
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ʵʸʺ

ŔŎĖńŎ

˰˛ēĖµµŎˈĕùĖµµķù˕˰ˇ1XPEHUV
Õù˰ŏʭµµŒĿù˰ōőʭµµē˰ōµµŋŃ˰Ŕµµý˰ʯ˔˕˰äőʭµµĄĿ$IQDQ� +�� )DWDQL˰˛ēùĖµµŎ˰ěù˰˔

ÿĚŰùĕ˰äőʭµĄĿ˰
Ăğù˰ŔĄēùĕĚÏ˰ŏíĚŃ˰ęĕ˰ĕùĖķù˰äğęĚý˰Ŕý˰ŔÝ˰Ăğù˰Ő˙ŞŊ˰ęŘŞŊù˰ãęʭĄğùĚŰŗ˰Ěğ˰Ŕý˰ŏíĚŃ˰Ľęʭĸ˙Ŋù

ŏʭýě˰ŔĄģę˰ęĕ˰ùę˰ĕŘē˰ãùĚĄÝĕ˰ęĕ˰äğʭŒģ˰˫Ėőʭµğę˰ŏʭµŰʭÏ˰Ŕµý˰ãĕŘĸµğ˰ŏʭĄµĠýĚķ˰ĜŰĜĸŊùĖµþķ˰ÜŋŎ˰˫ʭâĤőùĕ

ŏʭĠőù˰ʯûĚķ˰āʭŞýĕù˰ŔŒŞŎěęĕ˰ãŗ˰äăʭńŞńĐă˰ ě˫Řď˰
Ăğùŏʭµýě˰ʯäµğʭŒģ˰āʭµĸŊʭİŎ˰ŗ˰äķʭµ˙Ąċù˰äµğʭŒģ


Ăğù˰äőíĚŃ

˰˫ŘŞµģ˰Ŕµý˰ŔµÝ˰ĢŕŗÚÏ˰ŐŰù˰ŏʭŰʭÏ˰ęĕ˰ŔÝ˰Ăğù˰ĖŞŎù˰ŗ˰Ăğù˰˛ēĖŎ˰ŐŰù˰äğęĚý˰ĕĖħęĕ˰Ěīʭď˰ĢŕŗÚÏ

ŏŗęĕĒğʭÏ˰ʯĂğù˰˫Ėģ˰ŌʭČőù˰äŒĄŎʲĖŰí˰Ăğĕ˰Ŕý˰˛Űė˰āťùòğ˰ãùĚý˰äŒģŗę

˰µÿĚŰùĕ˰˛ēĖŎ˰ÜŰ˰ĕęùĖőʭĄğù˰ãʭŕęʭŞĸŎ˰ěù˰ʯŏùĜŞŎ˰Ŕ×˰ʭă˰ãęʭĄēʭğ˰ıʭĐŊ˰Ŕý˰ŔŊʭńŎ˰ŐŰù˰ûŘµē˰Ľęʭĸ˙Ŋù

ʱĂğù˰ęùĕęŘēĚý

˰µ˰Ŕµ×˰ęĕ˰˔äµğʭğù˰˛÷ʭµĠŎ˰Ŕµý˰ŐĄēùĕĚµÏ˰ŗ˰ĂµŞĸŎʭċ˰ʯĂĐµħ˕˰ùŘĄĐŎ˰ıʭĐŊ˰Ŕý˰ʯäğęĚýĕęŘŎ˰ŔŊʭńŎ

ĕęùĕ˰ęùĚŃ˰äŕʭâŰʭċʱ

˰µù˰üŊʭİŎ˰ĂýùĚŃ˰ŏùĜŞŎŔĤŰĖőù˰Ŕý˰ʯęʭĄģŘő˰ŐŰ˫ʭáĖŰĕ˰ŗ˰äŎŦğù˰ãʭŕě˫ùĖőù˰Ŕ×˰ʭă˰ŔĸŞģ˰ãʭŕʱĂğù˰ãù

ʾ
ĿĚĸŎ˨ûʭĄÝ˨äŊʭ˙ċù˨äˈÿĚ÷ùĕĽęʭĸ˙ŊùäőíĚŃ˨ˇŐ˙ŞŊ˨ęŘŞŊù

˰ŏùŘŒķ˰ʭý˰ŔŎʭŒĤőùĕ˰ŐŰùˈÿĚ÷ùĕ˰ÜŰ˰ʲŏíĚŃĽęʭµĸ˙Ŋù˰ˇ�7KH�4XU¶DQ��$Q�(QF\FORSHGLD��˰˫Ėµģ˰ŔĄēʭŒµģ

ÿĚ÷ùĕ˰ěù˰äÞŰ˰ŗ˰ĂğùĽęʭĸ˙ŊùäĠŞŋâőù˰ãʭŕʭýěŌŦğù˰ĮğŘă˰ŔÝ˰Ăğù˰ĖŞČŎ˰ŏíĚŃ˰ŔŒŞŎěęĕ˰ŏ˰äýĚĻ˰ŏʭğʭŒģ

˰ŉʭğ˰ęĕ˰Ő˙ŞŊ˰ęŘŞŊù˰ęŘĠĿŗĚÏ˰ãęʭĄğùĚŰŗĚğ˰ʭý˰ʯäŃĚģ˰ŗʿʽʽ˂˰ĮµğŘă˰Ėŋċ˰ÜŰ˰ęĕ˰ŗ˰˫Ėģ˰ŔĄģŘő˰ãĕŦŞŎ

˰ʭý˰ŔŎʭŒĤőùĕ˰ŐŰù˰
Ėģ˰ĚĤĄŒŎ˰ùĕʭőʭÝ˰ŗ˰ʭÞŰĚŎí˰ęĕ˰Ċŋăùę˰āùęʭĤĄőùˁ˃˅˰ęĕ˰äķʭµċęù˰ŗ˰äŋµħù˰˛ēĖµŎ˅ʽʽ

˰ĮğŘă˰ŔĐŀħ˅ĚĐă˰ĂøŞŕ˰ŘĬķ˰Ěŀő˛Ŗ×˰ŗ˰ŔŰĚŰŐŞý˰˫Ėőęʭâő˰Ŕğŗ˫ʭâµĤőùĕ˰ĖŞăʭµğù˰ěù˰ŔÝ˰äŋŋ˙Ŋù˰ãʭŕʾˁ

ăĚă˰Ŕý˰ùę˰ŏí˰äŋħù˰ŐĄŎ˰ŔÝ˰˫Ėģ˰ŐŰŗĖă˰ŏʭŖċ˰ęŘĤÝŞ˕˰äµĠŞŋâőù˰äŰʭþŀŊù˰ĽŗĚď˰ü$	=˰˫Ėµģ˰ŔĄµģʭâő˰˔

˫Ėķ˰
Ăğù˫Ėķ˰ŗ˰ŏʭ˙ŋĠŎ˰ûʭĄÝ˰ŐŰù˰ŏʭáĖŒĠŰŘő˰ěù˰ãù˫Ėµķ˰
ĖŒĄĠŕ˰ŏʭ˙ŋĠŎĚŞĻ˰ĜŞő˰ãù˰ŏʭáĖŒµĠŰŘő˰ěù˰ãù

˰ĖŒĄĠŕ˰ãĕùĚĿù˰ōŕŏí˰Ŕ˙ŕ˰äŊŗ˰ʯĖőęùĖő˰ĕʭńĄķù˰äŒŰĕ˰ÖŞŕ˰Ŕý˰ŔÝ
ĖőŗʭÞČŒÝ˰ōŰĚÝ˰ŏíĚŃ˰ ę˫ʭýęĕ˰ʭŕ

Ŕý˰ûʭĄÝ˰ŐŰù˰ʯŏʭńńĐŎ˰ŗ˰ŏùĖŒ˙Ĥőùĕ˰ěù˰äēĚý˰ŔŰĚĴő˰ĝʭğù˰ĚýÿĚ÷ùĕ˰ŐŞŎŗĕ˰ŏùŘŒķ˰ĮµğŘă˰ŔµÝ˰Ľęʭµĸ˙Ŋù

äµğęĚý˰
Ăµğù˰˫Ėµģ˰ŔĄēʭŒµģ˰ʯ˫ĖŞµğę˰Íʭ×˰Ŕý˰ĖŞČŎ˰ŏíĚŃ˰ŏŘŎùĚŞÏ˰ŏʭŃĚĤĄĠŎ˰ŏʭµĤő˰˫Ėµģ˰ŌʭµČőù˰ãʭŕ

äŎęʭŞĠý˰ŔÝ˰Ėŕĕ˛ēĖŎ˰ŐŰù˰ěù˰ãŔý˰˫ʭá˰ûʭĄÝ˰ŐŰù˰ãʭŕ˫ʭµá ŗ Ăğù ˫Ėģ ŔĄēùĕĚÏ ˛Ĩ˒ŀŎ ŗ ä˙ŋķ āęŘħ

˛ēĖŎŔµý˰ùę˰ŏí˰Ŕý˰ĭŘýĚŎ˰āʭŰĚĴő˰ŗ˰ōŞŕʭŀŎ˰ŔÝ˰Ėőęùĕ˰ĕŘċŗ˰ĜŞő˰äŰʭŕ˰
Ăµğù˰˫ĕĚµÝ˰ŏʭµŞý˰ĚµĨĄĔŎ˰ãęŘį
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/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ΗEƵŵďĞƌƐΗ�ĂƌƚŝĐůĞ�ŝŶ�KůŝǀĞƌ�>ĞĂŵĂŶΖƐ��ŶĐǇĐůŽƉĞĚŝĂ�ŽĨ�ƚŚĞ�YƵƌĂŶ

������������������������������������

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˛ēĖŎ˰ĚĄĤŞý˰Ŕ÷ùęù˰ʯŏʭýě˰ŏĕŘý˰˫ĕʭğ˰ʯ˛ēĖŎ˰ōČď˰ŏĕŘý˰ōÝ˰ŐŰùĚýʭŒý˫Ùùŗ˰ʭý˰ʭŕäþĠő Ŕċ˒Řă ŗ äőíĚŃ ãʭŕ˰Ŕµý

ĂŞĨĔģ äēĚý ŗ ĶŞ˒Ĥă üĄÞŎ˰ĶýʭŒŎ˰ĚÝė˰ŌĖķ˰ŐŞŒØ˙ŕ˰
Ăğù˰ûʭĄÝ˰ŐŰù˰ĂþĈŎ˰ŗ˰āŘŃ˰ĭʭńő˰ěù˰ʯŏí˰ãʭŕ

˛ēĖŎ˰äēĚý˰Ěēùŗù˰ęĕōÝ˰ʯʭŕ˛ēĖµŎ˰ęĕ˰ĶŎʭµċ˰ŌʭĴő˰ŐĄģùĖő˰ŗ˰ŏíĚŃ˰ōŖŎ˰ōŞŕʭŀŎ˰Ŕý˰äŖċŘă˰ĭʭµńő˰ěù˰ʯʭŕ

äĄğʭÝ˰ŗ˰ľĸīäŎ˰ęʭ˙ģ˰Ŕý˰ûʭĄÝ˰ŐŰù˰ãʭŕ˰ûʭĄÝ˰ŐŰù˰ŔÝ˰Ăğù˰ĚÝė˰Ŕý˰Ōěť˰
ĖŰíˈÿĚ÷ùĕùäµőíĚŃ˰Ľęʭĸ˙Ŋˇ˰ʯ

Ŕý˰ŏŘŒÝʭăŏʭýě˰Ŕý˰˛ŎʭÝ˰ęŘį˰ĚµħʭĸŎ˰ŏʭŎě˰ʭă˰ùĖĄýù˰ěù˰äŊŗ˰ʯĂğù˰˫ĖĤő˰Ŕ˙ċĚă˰ʭŞőĕ˰ĚâŰĕ˰ãʭŕµńŞńĐăāʭ˰ŗ

˰äĤŕŗÚÏ˰ä˙ŋķŏŘŎùĚŞÏ˰äőŗùĚĿ˛ēĖŎ˰ěù˰äēĚýĂµğù˰˫Ėµģ˰ŌʭČőù˰ŏʭńńĐŎ˰ŗ˰ŏùĖŒ˙ĤŰĖőù˰ĮğŘă˰ŏí˰ãʭŕ

ʲÛ
ę˕ãŘŋķʯĚŖŎʯŘŋýĖ˙ĐŎäğęĚý˛ēĖµŎˈäµďŗˇęĕÿĚµŰùĕĽęʭµĸ˙ŊùŗùęŘµŞŊʯŐ˙ŞµŊŏíĚŃäµŕŗÚÏ

ʯŏʭğʭŒģęŗʭēę˫ŗĕʾˁʯę˫ʭ˙ģʿ˄ʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˅˔


ʿŔŊʭńŎ˨Ŕ˙ċĚă˨ˮĖŰĜá˨


˰˛ēĖŎ˰ʯäőʭĄĿˈĕùĖķù˰ˇŐŰù˰ùęäŎ˰ěʭĻí˰ŔőŘáĂŞ˙ŕù˰ãùęùĕ˰ĕùĖķù˰ʯŏíĚŃ˰ęĕ˰ʲĖŒÝĕùĖµķù
ˍ
ʭµğʭğù ùĚŰě ʯĖőù

Ŕý˰ĜŞőäŎ˰äńŋă˰ĖőŗùĖē˰äŕʭŒĄŰť˰˫ĕùęù˰āʭŰí˰ʭŰ˰āùĜČĸŎ˰ŔýʭĈŎ
ĖőŘģý˰ŏʭőʭ˙ŋµĠŎ˰ŔµÝ˰Ăµģùĕ˰Ěįʭµē˰Ŕý˰ĖŰʭ

äŎ˰ãĕĖķ˰˫ĜČĸŎ˰ÜŰ˰ùę˰ŏíĚŃ
Ăğù˰ĎŞĐħ˰ä˙ŋķ˰ĚĴőěù˰ōŕ˰ěŘŒŕ˰ŔÝ˰ĖŒőùĕ

äŎ˰ĚĴő˰Ŕý˰ʲĂğù˰ŔĄŀá˰ŔŎùĕù˰ęĕ˰˫ĖőęʭâőĂŀâģ˰äőęʭńă˰ʯĖğęĉùŗ˰ęĕ˰ĜŞâőù˰āʭµŰí˰ŗ˰āʭµ˙ŋÝ˰ʯʭµŕʾʾˁ

ġŗę˰ěù˰ãĕʭŰě˰˫ĕʭŀĄğù˰ʯĖŰĖċ˰āʭĸŊʭİŎ˰ęĕ˰
Ėģʭý˰ŔĄģùĕ˰ĕŘċŗ˰ŏíĚŃ˰ ę˫Řğ˰äģęʭ˙ģ˰ãʭŕŗĢČŒµğ˰ãʭŕ


Ăğù˰ŔĄĿĚá˰ŌʭČőù˰ĕŘŖĤŎ˰ŏęʭńă˰ŐŰù˰ěù˰äŰʭĤáĜŎę˰ŗ˰łŞŃĕ˰äČŒğęùĖńŎ˰ãùĚý˰ãęʭŎí

˰˫ĕěŘµő˰ĕĖµķ˰ŔµÝ˰üŋİŎ˰ŐŰù˰āʭþćù˰ĂŖċ˰ęĕ˰Ăğù˰äĤģŘÝ˰ʯāʭĸŊʭİŎ˰ŐŰù˰ěù˰äÞŰ˰˫Ėőęʭâő˰˫ʭáĖŰĕ˰ěù

�ĚćĖŎ˕ˀʽ˰Ăµğù˰ŏíĚŃ˰ĚğùĚğ˰ęĕ˰äīʭŰę˰ĜŎę˰ÜŰ˰ěù˰äĤĔý˰äŒĸŰ˰ˉŏíĚŃ˰äīʭŰę˰ŌʭĴő˰ÛĚĄĤŎ˰ûĚĬŎ˰ʯ˔

˕.KDOLID�������������˰Ķµ˙ċ˰ōµŕ˰ʭµý˰ùę˰ŏíĚµŃ˰ęĕ˰ęŘÝĘŎ˰ĕùĖķù˰Ŕ˙ŕ˰äĄŃŗ˰ŔÝ˰Ăğù˰ęùĚŃ˰ŐŰĖý˰ŔĄÞő˰ŐŰù˰
˔

ŏí˰Ķµµ˙ċ˰˛µµħʭď˰ʯōŞµµŒÝ˰ĚµµýùĚý˰ʭµµŕʾ˃ʿʾˁ˃˰ĕĖµµķ˰Ěµµý˰ŔµµÝ˰ˉĂµµğùʾˆ˛ýʭŃˉĂµµğù˰ōŞµµĠńă˰äµµŒĸŰ

ʾ˃ʿʾˁ˃�˃˂ˀˁ�ʾˆ˰ěù˰Ăğù˰āęʭþķ˰˫ĕěŘő˰ĜŎę˰ěù˰ãĚâŰĕ˰ĕęùŘŎ˰
ʾʾˁ˰ʭµý˰Ăµğù˰ĚµýùĚý˰ŔÝ˰ ę˫Řğ˃�ʾˆ˰


Ŏ˰āʭŰí˰ŐŞŊŗù˫Ėģ˰ŉěʭő˰ŔÝ˰äĿŗĚĸ�łµŋķ˕˰Ėőùʾ	˂˰ãùęùĕ˰ʯ˔ʾˆŗ˰Ŕµ˙ŋÝ˄˃ĽĚď˰ʭµý˰Ăµğù˰ĚµýùĚý˰ŔµÝ˰Ėµőù

ˁ�ʾˆ˰ ę˫Řğ˰
ˆ˃˰ãùęùĕ˰ʯäőʭŎě˰äŊùŘă˰ęĕ˰ ę˫Řğ˰ŐŞŊŗù˰ʯʾˆ˰ŏíĚŃ˰ŏʭáÙùŗ˰ĕęŘŎ˰ęĕ˰ä˙Ý˰āʭĸŊʭİŎ˰
Ăğù˰ŔŰí

ġěęù˰ĜŞőŔý˰
Ăğù˰˫ĕùĕ˰Ăğĕ˰Ŕý˰äþŊʭċ˰ãĕĖķ˰ãʭŕäŎ˰ŏʭĤő˰ŏùĖŰŘğ˰äğęĚý˰ŉʭĈŎ˰ŏùŘŒķĕùĖµĸă˰ŔµÝ˰Ėŕĕ

āʭµ˙ŋÝ ěù ÜµŰ Ěµŕ
ˍ
ŦĈµŎ ʲĂµğù ĚýùĚý

ˍ
ʭńŞŃĕ ʯĕʭĬĄŎ äŋħù āʭ˙ŋÝˈÿʭµŞĐŊù˰ˇ˰ŗˈāŘµ˙Ŋù˰ˇʾˁ˂˰ŔµþăĚŎ

Ŕý˰ĕęŘµŎ˰ęĕ˰ĚµĴő˰ŐŞ˙ŕ˰ˉĂğù˰ŔĄĿęęʭÝˈʭŞőĖµŊù˰ˇ˰ŗˈÿĚµēşù˰ˇ˰ÜµŰ˰Ěµŕ˰ùĚµŰě˰ˉĂµğù˰Łĕʭµħʾʾ˂˰ŔµþăĚŎ

Ŕý˰Ŕµ˙ŋÝ˰ŔµÝ˰Ėģʭý˰üŊʭċ˰ĜŞő˰ĚŎù˰ŐŰù˰Ŕý˰ŔċŘă˰ĖŰʭģ˰
Ăğù˰ŔĄĿęęʭÝˈĚŖµģ˰ˇ˰˔˫ʭµŎ˰äµŒĸŰ˕ʾʿ˰ŗ˰ęʭµý˰Ŕµ˙ŋÝ

ˈŌŘŞŊù˰ˇ˰˔ěŗę˕ˀ˃˂
Ăğù˰˫ĖŎí˰ŏíĚŃ˰ęĕ˰ęʭý



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēʭÏōŕĕĜő˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʸʸ	ʵʺʳ
ğęĚýä˨ŔŊʭńŎˈĕùĖķù˨ˇùĕ˨ęĕĽęʭĸ˙ŊùÿĚŰŊù˨ŏíĚŃŐ˙ŞŊęŘŞ

ġŘē˨ŐĠĐŎĚĿ˨ŗōģ˨ĕŘĸĠŎĕʭýíã

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʸʼ

äŎ˰üŋİŎ˰ŔŎùĕù˰ęĕ˰˫ĖőęʭâőŐŰùʭý˰ŏíĚŃ˰ʲĖŰŘá˫ĜµČĸŎ˰ĶµŃùŗ˰ęĕ˰ŔµÝ˰ĂµŃĕ˰ŗ˰ŏęʭµńă˰Ŕ˙ŕ˰üµőʭċ˰ěù˰ãù
ʭµŒý˰
Ăğù˰˫ĕùĕ˰ęùĚŃ˰ŏʭŎě˰ŏí˰ûùĚķù˰˛ýʭńŎ˰ęĕ˰ãĚâŰĕ˰˛ŞŊĕ˰ˉĂğùĖē˫ĜµČĸŎ˰ŐŰĚăęʭÞµģí˰ʯĆµŰĕʭďù˰Ěµý

ĚþŎʭŞÏNŗ˰äĨŃťùĖČĠŎ˰Ŕý˰ŗù˰Ŕőʭþģ˰Ěŀğ˰ʯ˰äőʭ˙µğí˰ġĚµķ˰ŔµÝ˰ĕŘµý˰ōĄµŀŕ˰ŏʭ˙ğí˰Ŕý˰ŗù˰ĉùĚĸŎ˰ʯŔŎùĕù˰ęĕ
Ăŀâģ˰Ăēęĕ˰ŗ˰äŖŊùę˫Řµğ˰Ŕý˰ŔĸċùĚŎ˰ʭý˰
ĕęùĕ˰ęùĚŃ˰ŏí˰ęĕ˰ęĖğ˰ĜŞâőùĂŀâµģ˰Ěŀµğ˰ŐµŰù˰ŔµÝ˰ãù˰ùę˰ĜŞâőù

äŎ˰čĚģʲĂĿʭŰ˰ōŞŕùŘē˰ŏíĚŃ˰ęĕ˰ùę˰ĕùĖķù˰ĂŞ˙ŕù˰ŏʭŞý˰ŐŰĚăęʭÞģí˰ʯĖŕĕ
ˈµģ˰ŔőʭµĤő˰ʯōŰĕùĕ˰ęùĚŃ˰˔ŐŞĄŰí˕˰ŔőʭĤő˰ŗĕ˰ùę˰ěŗę˰ŗ˰üģ˰ŗĚ˫Şă˰ùę˰üäŒµģŗę˰ùę˰ěŗę˰ŔőʭµĤő˰ŗ˰ŏŘµá˰ĢĔý

ŉʭµğ˰ ę˫ʭ˙µģ˰ʭµă˰ŗ˰ĖŞŰŘČý˰ŏʭăęʭáĕęŗĚÏ˰ěù˰äŋĬĿ˰ŏí˰ęĕ˰ʭă˰ōŞőùĕĚá˰ùę˰˔ʭŕĕùĖµŰŗę˰ŗ˰ʭµŕĚ˙ķ˕˰ûʭµĠď˰ŗ˰ʭŕ
Ŕý˰ùę˰ãĜŞ×˰Ěŕ˰ŗ˰ĖŞőùĖý
ōŰĕŘ˙őěʭý˰äŒģŗę˰ˇ�´ùĚğù˕ʾʿ
˔

˫ĖµŞØŞÏ˰ĭʭþăęù˰ŔÝ˰ĕùĖķù˰ŐŰù˰ŗ˰Ăğù˰ŏʭŎě˰ŌŘŖŀŎ˰ŏʭŞý˰ʯĶŃùŗęĕ˰āʭŰí˰ŐŰùµŕ˰ʭµý˰ãù˰ŉŘµį˰ęĕ˰ʯĖµőęùĕ˰ō

Ăğù ŔĄĿĚá ęùĚŃ ę˫ʭģù ĕęŘŎ ŏíĚŃ ęĕ

ˍ
ùęĚÞŎ ŏʭŎě

˰ʯäµýĚķ˰ŏʭµýě˰ęĕ˰ʲĂµğù˰ŔµĄŀá˰ŗ˰˫ĕŘ˙ő˰ ę˫ʭģù˰ōŰĚÝ˰ŏíĚŃ˰ĕùĖķù˰ŏŘŎùĚŞÏ˰ōŰĚÝ˰ŏíĚŃ˰˫ʭáĖŰĕ˰Ŕý˰˫ĖŒĠŰŘő
Ŕ˙ŋÝ ˛ýʭńŎ ęĕ Ŕ˙ŋÝ ŗĕ

ˍ
ʭğʭğùˈę˫ʭ˙ģ˰ˇ˰ʲĕęùĕ˰ĕŘċŗˈōŃę˰ˇ˰ŗ˰˔ŌʭŃęù˰ŏí˰Ķ˙ċ˕ˈĕĖķ˰ˇ˰
˔ĕùĖķù˰ŏí˰Ķ˙ċ˕

˰ʭŖŒă˰ŏíĚŃäŎ˰˫ĕʭŀĄğù˰ĚŞēù˰Ŕ˙ŋÝ˰ěù˰ōğù˰
ĖŒÝˈĕĖķ˰ˇ˰äµŋĸĿ˰ŔĤŰę˰āʭńĄĤŎ˰ŗˈ
ç
Ėµķˎ˰ˇ˰ěù˰ĢŞµý˰˔ŏĕĚ˙µģ˕

ĂĠŞýŔý˰ŏíĚŃ˰ęĕ˰ęʭý˰ĊŒÏŗŔý˰ĥʭē˰ĕĖķ˰ÜŰ˰ʯŔ˙ŋÝ˰ŐŰù˰äÏ˰ęĕ˰ʯĕęùŘŎ˰üŊʭĻ˰ęĕ˰
Ăğù˰ŔĄĿęęʭÝ˰ŔÝ˰ŔĄĿęęʭÝ
ęŘŞŊù˕˰Ăğù˰˫Ėģ˰ĚÝė˰ŏíĚŃ˰ęĕ˰ľŋĄĔŎ˰ĕĖķ˰äğ˰ʯĵŘ˙ČŎęĕÿĚŰùĕ˰ʯŐ˙ŞŊŏíĚŃ˰Ľęʭĸ˙Ŋù˰ʲ˄ˁ
˔

ĕ˛ĨĿĚğ˰ŐŰù˰ŉŦē˰ęäŎ˰ŏʭŞý˰ùę˰äþŊʭİŎ˰˫ĖŒĠŰŘő˰ʯʭŕ˰ěù˰äµēĚý˰ʯŔµŊʭńŎ˰ãęʭĄēʭğ˰äğęĚý˰ęĕ˰ŔÝ˰ĖŒÝ
ŏíäŎ˰ęùĚŃ˰äğęĚý˰ŗ˰Ėńő˰ʯ ę˫ʭģù˰ĕęŘŎ˰ʭŕ
ĕĚŞá

ˀŔŊʭńŎ˨āŘŃ˨ĭʭńő˨


ãęʭĄēʭğ˨āŘŃ˨ĭʭńő˨
ľŊù

üğʭŒŎ˨ĵŗĚģ˨
ŉŗù

Ŏ˰ŗ˰äŋµħù˰ĆµĐý˰ŔµŎùĕù˰ęĕ˰ŗ˰˫Ėµģ˰ĵŗĚģ˰äþğʭŒŎ˰ŗ˰äĿʭÝ˰ʯûŘē˰ŔŎĖńŎ˰ʭý˰ŔŊʭńŎ˰ŐŰù˰ŏŗĖµý˰ãęŘµĐ

ŔŞģʭď
Ăğù˰˫ĕŘ˙ő˰ ę˫ʭģù˰ĖŞŀŎ˰ŗ˰ŔħŦē˰ʯãěùĕĚÏ

ŏíĚŃ˨āʭŰí˨Ŕý˨üŊʭİŎ˨ŏĕŘý˨ĖŒĄĠŎ˨
Ōŗĕ

üŊʭċ˰āʭÞő˰ěù˰äÞŰ˰ōŰĚµÝ˰ŏíĚµŃ˰āʭŰí˰Ŕý˰āʭķʭċęù˰ĕùĖĸă˰ŗ˰üŊʭİŎ˰ŏĕŘý˰ĖŒĄĠŎ˰ʯŔŊʭńŎ˰ŐŰù˰ęĕ˰ŔċŘă

Ŕý˰ʯĂğùãęŘįäŎ˰ĵʭµċęù˰ŔµŰí˰ĖµŒ×˰ʭŰ˰ÜŰ˰Ŕý˰ùę˰ĕŘē˰üŊʭİŎ˰˫Ėőęʭâő˰ŔÝµý˰ʯŉʭµĈŎ˰ãùĚµý˰
Ėµŕĕ˰ŏʭµŞý˰ãùĚ

˰ŔŰí˰Ŕý˰ŏíĚŃ˰ęĕ˰ĕùĖķù˰˫ʭâŰʭċ˰ŗ˰ĂŞ˙ŕùʾʿʲĂğù˰˫ĕĚÝ˰ ę˫ʭģù˰´ùĚğù˰ ę˫Řğ
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ʵʹʳ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äŰùŘĄĐŎ˨āŘŃ˨ĭʭńő˨
û

ōŰ ĚÝ˨ŏíĚŃ˨āʭŰí˨üğʭŒŎ˨Ŕ˙ċĚă˨
ŉŗù

äŎ˰äŰùŘĄĐŎ˰ıʭĐŊ˰Ŕý˰ŔÝ˰äăŘŃ˰ĭʭńő˰ěù˰äÞŰĚ˫Ŗý˰ʯĕĚ˙ģĚý˰ŔŊʭńŎ˰ŐŰù˰ãùĚý˰ŏùŘă
ˍ
ʭĄþµĠő Ŕµ˙ċĚă ěù ãĚŞá

Ŕý˰ʯĂğù˰ōŰĚÝ˰ŏíĚŃ˰āʭŰí˰ãùĚý˰üğʭŒŎŏùŘŒķĚă˰ʲŉʭĈŎ˰ŔŰí˰Ŕ˙ċʾʿ
´ùĚğù˰ŔÝęʭþŎ˰ ę˫Řğ
äŎ˰ĚĴő˰ŔýŔ˙ċĚă˰ʯĖğęŔµ˙ċĚă˰Ŕµý˰ʯĂğù˰˫ĕęŗí˰Ăğĕ˰Ŕý˰ŏíĚŃ˰āʭŰí˰Ěý˰˛ēĖŎ˰˫ĖŒĠŰŘő˰ŔÝ˰ãù˰ŔµÝ˰ãù

äŎ˰üþğ˰äáÚŰŗ˰ŐŰù˰
Ăğù˰ÜŰĕĜő˰ʯ˫ĕĚÝ˰Ŕ÷ùęù˰äĸŞģ˰ŏʭ˙ŋĠŎ˰ÜŰ˰Ėµď˰ʭµă˰ŏíĚŃ˰ěʭČķù˰ĆĐý˰ęĕ˰ŔÝ˰ĕŘģ
ä˙ŖĿĖý˰ěù˰ŏʭÞŎù˰
ĕŘģ˰ãĚŞáŘŋċ˰ĎŞĐħʭő˰Ŕ˙ċĚă˰ěù˰äģʭő˰ãʭŕ˰ĕęùŗ˰ŔµŊʭńŎ˰ŐŰù˰Ŕý˰äăťʭÞģù˰Ěáù˰ŐŰùĚýʭŒý

äŎĚý˰äŋŎùŘķ˰Ŕý˰ŔÞŋý˰ʯĂĠŞő˰ōŰĚÝ˰ŏíĚŃ˰āʭŰí˰ěù˰ŔőʭīĚļŎ˰ŗ˰ĮŋĻ˰Ŕ˙ċĚă˰ěù˰äģʭő˰ʯĖģʭý˰ŐµŰù˰ęĕ˰ŔÝ˰ĕĕĚá
ŏí˰ěù˰äēĚý˰Ŕý˰ĢŕŗÚÏäŎ˰ ę˫ʭģù˰ʭŕ
ĕŘģ

˨Ŕý˨ ę˫ʭģù˨
ŌŗĕʭİŊŰľōŰ ĚÝ˨ŏíĚŃ˨ęĕ˨ĕùĖķù˨ĂĿùĚĳ˨ŗ

˰ĂĿùĚĳ˰Ŕý˰ ę˫ʭģù˰ʯŔŊʭńŎ˰ŐŰù˰ĂþĈŎ˰āʭÞő˰ěùĂŀâģ˰ŗōŖŎ˰ěù˰ŔµÝ˰ōŰĚµÝ˰ŏíĚµŃ˰ęĕ˰ĕùĖµķù˰ãĜŞâőù˰ŐŰĚµă

Ŕý˰ōŕ˰ŏí˰ŗ˰Ăğù˰ĢŕŗÚÏ˰ŐŰù˰ĆďʭþŎʲŔŋ˙ċěù˰ʯĂğù˰ŔĄŀá˰ŐĔğ˰ŔőʭáùĖċ˰ŗ˰˛ńĄĠŎ˰ęŘį

ˈŏí˰āʭþćù˰ĂŖċ˰ęĕ˰ŔÝ˰Ăğù˰äĤģŘÝ˰ʯāʭĸŊʭİŎ˰ŐŰù˰ěù˰äÞŰ�ĚćĖŎ˕˰˫ĕěŘő˰ĕĖķ˰ŔÝˀʽ˰ÛĚĄµĤŎ˰ûĚµĬŎ˰ʯ˔

ğùĚğ˰ęĕ˰äīʭŰę˰ĜŎę˰ÜŰ˰ěù˰äĤĔý˰äŒĸŰ˰ˉŏíĚŃ˰äīʭŰę˰ŌʭĴőĂğù˰ŏíĚŃ˰Ěˈ˰
ˇĂĠŞý
ˍ
ʭĸ˙ċĂŀŕ ĕĖķ˰ĂµĤŕŗ

Ăŀŕ˰ĖµŒőʭŎ˰äŰʭŒµģí˰āʭķŘīŘŎ˰ęùĚÞă˰˛ŞŊĕ˰Ŕý˰ĚŎù˰ŐŰù˰Ăğù˰äŖŰĖý˰
Ăğù˰˫Ėģ˰ĚÝė˰ęʭý˰ŗ˰ʭµŰęĕ˰Ăµŀŕ˰ʯŏʭ˙µğí

˫ĖŒĿŘă˰ĕʭýĖŒă˕˰ěŗę˰Ăŀŕ˰ŗ˰ŏŘķĚĿ˰ãʭŰñę˰ŗ˰ŗʭá˰Ăŀŕ˰ʯľŖÝ˰ûʭĐħù˰Ěŀő˰Ăŀŕ�ŔµŃʭď˕˰˔˫ĖŒµĤÝ˰ã˄˰
Ăµğù˰˔

ŔýŞő˰ãĚâŰĕ˰ĜŰʭ˙ĄŎ˰äőíĚŃ˰ōŞŕʭŀŎ˰˫ŗŦķ˰Ăŀŕ˰ĖŒőʭŎ˰ʯĂĠŕ˰ĜˈäőʭĈŎ˰ˇě˫ùŗęĕ˰Ăµŀŕ˰ˉ˔˫Ėµģ˰ęùĚµÞă˰ŔµŰí˰Ăµŀŕ˕

äŎ˰˛˙ď˰ġŗĕ˰Ěý˰ùę˰äŖŊù˰ġĚķ˰ŔÝ˰ŔĄģĚĿ˰ĂĤŕ˰ʯđěŗĕ�ŔŃʭď˕˰ĖŒŒÝʾ˄˰ĕʭµĄŀŕ˰ŗ˰đěŗĕ˰äµķùęė˰ĕʭµĄŀŕ˰ĚŞČőě˰
˔

�ŔýŘă˕˰Řŀķ˰ĂğùŘēęĕ˰ęʭý˅ʽˈ˰
ˇ˔˰ ę˫ʭĄµğ˰˫ĕěùŗĕ˰ʯŉʭµğ˰˫ʭµŎ˰˫ĕěùŗĕ˰ŔÝ˰Ėģʭý˰˫ĕěùŗĕ˰ĕĖķ˰ʯʭŒģí˰ĕĖķ˰ŐŞŎŗĕ˰ĖŰʭģ

ãʭŰŗę˰ęĕäŎ˰˛Ŏʭģ˰ùę˰˛Ş÷ùĚğù˰ŔŋŞþŃ˰˫ĕěùŗĕ˰ŗ˰ľğŘŰ
ĕĕĚáˇ

ˁ
ĭʭńőŔŊʭńŎ˨ľĸī

ãęʭĄēʭğ˨ľĸī˨ĭʭńő˨
ľŊù

˨ŐĄģùĖő˨
ŉŗùˬÙùŗğʭŒģ˨äďŦİħù˨ãʭŒĸŎ˨ŗ˨äŋÝŞˬÙùŗĖˈĕùĖķùˇ

ŔŊʭńŎ˰Ěŕ˰ęĕ˰ŔÝ˰ãĕęùŘŎ˰ěù˰äÞŰäŋħù˰äďŦİħù˰ŗ˰ãŘļŊ˰ãʭŒĸŎ˰ʯĂğù˰äğęĚý˰ŔĄĠŰʭģ˰ãù˰ Ù˫ùŗĖµŞŋÝ˰ŐŰĚµă

˰ʯŔŊʭńŎ˰ŐŰù˰ęĕ˰ʭŎù˰ˉĂğù˰ĂŞ˙ŕù˰Ŕý˰˫ĖŒĠŰŘőˈŏíĚŃ˰ęĕ˰ĕùĖķù˰ˇ˰ŗ˰ãŘµļŊ˰ãʭµŒĸŎ˰Ŕµý˰ŗ˰˫ĕĚµÝ˰˫ĖŒµĠý˰Ěİğ˰ÜŰ˰ęĕ

äŊʭďęĕ˰ʯĂğù˰ŔĄēùĕĚÐő˰ŏí˰äďŦİħù˰ŔÝˈĕùĖķù˰ˇ˰āʭµŰí˰ʯŔµĄĿę˰āęʭµģù˰ŏùĖµý˰ŏíĚµŃ˰ęĕ˰ŔµÝ˰äµ˙ŋķ˰ĆďʭþŎ˰ěù

˫ĕŘ˙ő˰čĚİŎ˰ŏíĚŃ˰ōĴő˰ŗ˰äīʭŰę˰ěʭČķù˰ŏùŘŒķ˰ĂĐă˰ùę˰ŏí˰äēĚý˰ŔÝ˰Ăğù˰āʭŞīʭŰę˰ŗ˰ĕùĖķù˰Ŕý˰ĭŘýĚŎ
Ėőù
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ġŘē˨ŐĠĐŎĚĿ˨ŗōģ˨ĕŘĸĠŎĕʭýíã

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʹʴ

Ě˨ýĕùĖķù˨äğʭŒģ˨ŌŘŖŀŎ˨äğę

ʲĖķˈù̱Ė˒ķ ´äĤŊù āˏĕĖˎķˎˇ
ŌĕŘ˙ő˰ęŘĨĐŎ˰ŗ˰ŌĕĚ˙ģ˰ùę˰ŏí˰äŒĸŰ˰ˉ

äŎ˰ōŰĚŎ˰ ę˫Řğ˰ęĕ˰ĖőŗùĖē˰ʲĖŰʭŎĚĿ3
P
ó Pã Tñ PÅ TäPȩ

P
ĉ
P
éā. ďÌ Pã Tô Qü

P
Ɏ ēÌ QäPȫ ¸ PöĒȫR , TôRü2�ōŰĚŎ˕˅ˁ˰ˉ˔ˈ˰ ę˫ʭµýęĕ˰ĞµÏ

ŏí˰ʭŎ˰ˉŐÞŎ˰ûʭĄģ˰ŏʭőíäµŎ˰ ę˫ʭ˙ģ˰ĂŃĕ˰Ŕý˰ùę˰˔ŏʭĤŊʭ˙ķù˰ŗ˕˰ʭŕōŞŒÝ˰
ˇŰ˰ãùęùĕ˰ŗ˰˫Ėµģ˰˫ĕĚ˙µģ˰ĕùĚµĿù˰äµŒĸ

˰ʯŐŞĸŊù˰ûʭĄÝ˰ʯãĖŞŕùĚĿ˕˰Ăğù˰ŌŘŋĸŎ˰ãĕĖķʾˁʾʽ˰ʲʾ�˄ˆ
˔

äŎ˰ĕęŘŎ˰ŐŰù˰ęĕ˰ĝęʭĿ˰Őýù˰ʲĖĠŰŘőˈŉùĕ˰ŗ˰ŐŞķ˰ˇŔýĚĨĐŒŎ˰ŗ˰ĎŞĐħ˰˛ħù˰ãùęùĕ˰ŗĕ˰ŔµÝ˰Ăµğù˰ãĕĚĿ

äŎ˰ùę˰ʭŒĸŎ˰Ŕµý˰ĕùĖµķù˰
Ōŗĕ˰ˉĂµğù˰ĕùĖµķù˰ŏí˰Ķµ˙ċ˰ŔµÝ˰ġęʭ˙ģ˰Ōʭ˙ăù˰ŌŘŖŀŎ˰Ŕý˰´ʭĨďù˰
ĂĠĔő˰ʲĖőʭğę

Ŏí˰ŌŘŖŀŎŐýù˕˰ŏĕŘ˙ő˰ōŕùĚĿ˰ŗ˰ŏĕĚÝ˰˫ĕʭōČĸŎ˰ʯĝęʭĿĞŞŰʭńŎ˰ʯŔļŋŊùʾˁʽˁʲˁ�ʿˆ
˔

Ŕý˰ùę˰Ŕ˙ŋÝ˰ŐŰù˰ʯʭċ˰ŗĕ˰ęĕ˰äőʭŖŀħù˰üĻùęʲĂğù˰˫ĕĚýęʭÝ

˰µŔý˰ʯüĠď˰Ŕ˙ŋÝ˰˛Űė˰ŌŘŖŀŎ˰ŐŰù˰Ŕý˰ĚĨĄĔŎ˰ŗ˰˫ʭăŘÝ˰āęŘħˈĕĖµķ˰ŉʭ˙ĸĄµğù˰ˇ˰Ăµğù˰˫ĕŘµ˙ő˰ ę˫ʭµģù

āùĕĚŀ˙Ŋù˰ʯäőʭŖŀħù˰üĻùę˕äĿüŰĚĻŏíĚńŊùʯʾˁʽˁʲʾʾ˃
˔

˰µ˰ęĕ˰Ŕ˙ŋÝ˰˛Űėˈ
˒
ĖķˇʯŔýäŎ˰äğęĚý˰ùę˰Ŕ˙ŋÝ˰ŐŰù˰ŔĤŰę˰˛ŞĨŀăĕĖµķ˰ʯŗù˰ĚĴőěù˰
ĖŰʭ˙ő˰ʭµŰ˰ŔµþÝĚŎ˰ĕʭµďí

˰ŗ˰Ăğù˰ĕʭďí˰üŞÝĚăˈ
˒
Ėķ˰ˇĕùĖķù˰ŏĕĚÝ˰ęùĚŃĚý˰ŉʭĨăù˰ŗ˰ĖőŘŞÏ˰ãʭŒĸŎ˰ŔýĂğù˰ĚâŰĖÞŰ˰Ŕýŏʭ˙ŕ˕ʲˀʿˁ
˔

˫Ùùŗ˰ěù˰ĚâŰĕ˰äĬĸýŐýù˰ŏŘØ˙ŕ˰ŏʭğʭŒģŌ˕˰ĖŰęĕˀʿʾŐýù˕˰˔Łäý˰ʯŔµļŋŊù˰ÿĚŖ˙ċ˰ʯĖŰęĕµăʲʭʾ�˄ˁ˰ʯ˔

Ō˕˰ãĚŕŘċˀˆˀ˰ʯčʭĐĨŊù˰ʯãĚŕŘċ˕˰˔Łʾˁʽ˄ʲʿ�ʿʽ˂Őýù˰ʯ˔˕˰ęŘµĴŒŎ˄ʾʾŐýù˕˰˔Ł˰ŏʭµĠŊ˰ʯęŘµĴŒŎ

˰ʯûĚĸŊùʾˁʽ˂ʲˀ�ʿ˅ʾŌ˕˰äŎŘµŞĿ˰ʯ˔˄˄ʽčʭþµĨ˙Ŋù˰ʯäŎŘµŞĿ˕˰˔ŁĚµŞŒ˙ŊùäµĿüµŰĚĻčĚµĤŊùĚµŞþÞŊù

˰ʯäĸĿùĚŋŊʾˁʽ˂˰ʲˀˆ˂˰Ō˕˰äĐŰĚį˰ʯ˔ʾʽ˅˂˰ʯŐŰĚĐþŊù˰Ķ˙ČŎ˰ʯäĐŰĚį˕˰˔Łʾˀ˄˂˰ʲˀ˰�ˆ˅˕˰ãĖŞýě˰ʯ˔Ō

ʾʿʽ˂äý˰ʯĝŗĚĸŊù˰ĉʭă˰ʯãĖŞýě˕˰˔Ł˰ʲʭă˅˰�ˀ˃˄˰ʯŏíĚµŃ˰ĝŘŎʭŃ˰ʯäģĚŃ˕˰äģĚŃ˰ʯ˔ʾˀ˃ʾ˰ʲˁ˰�ʿˆˆ˰ĜµŞő˰˔

˫ĕĚÝ˰ĚÝė˰ùę˰ʭŒĸŎ˰ŗĕŌ˕˰ãĚµĤĔŎě˰ŏŘµØ˙ŕ˰ĚµâŰĕ˰äµēĚý˰ʭŎù˰
Ėőù˂ˀ˅˰ʯŔµĻŦþŊù˰ĝʭµğù˰ʯãĚµĤĔŎě˕˰˔

ʾˆʿʿ˰ʲˁʾʽŌ˕˰ĚŞćù˰Őýó˰ʯ˔˃ʽ˃˰ʯĆŰĖµĐŊù˰üµŰĚĻ˰äµĿ˰ĀµŰʭŖŒŊù˰ʯĚŞćù˰Őýù˕˰˔Łʿʽʽʾ˰ʲˀ˰�ʾ˅ˆ
ˍ
ʭĿĚµħ ʯ˔

˫ĕęŗí˰ùę˰´ʭĨďù˰ãʭŒĸŎäŋķ˰ĖŞğ˰
ĖőùŌ˕˰äőĖŎ˰ŏʭēʾʾʿʽ˰Őµýó˕˰
Ăµğù˰˫ĕęŗí˰ùę˰´ʭµĨďù˰ãʭŒĸŎ˰ʭŖŒă˰ĜŞő˰˔

ʯŉŘ˙ĸ˙Ŋù˰ûĚĸŊù˰ĀļŊ˰ŐŎ˰ŔŞŋķ˰ʭ˙Ŋ˰ěʭŒÞŊù˰ŗ˰ŉŗťù˰ěùĚİŊù˰ʯäőĖŎ˰ŌŘĨĸ˙Ŋùʾˁˀʾ˰ʲ˃˰�˃ˆ
˔

˰´ʭµĨďù˰ʯ˫ĕʭµŎ˰ŐµŰù˰ãʭŒĸŎ˰ęĕ˰ŔőʭâŰ˰˛ħù˰ʲĂğù˰ĖńĄĸŎ˰ĚħʭĸŎ˰ŏʭğʭŒģ˰˫Ùùŗ˰ěù˰ĜŞő˰ãŘŀİĨŎ˰ŐĠď

˰ŗ˰üµĠď˰ŗ˰äµĨď˰ŏŘ×˰ĢőŘâ˙ŕ˰äőʭĸŎ˰ěù˰ĖŞŃ˰ŗĕ˰ŐŰù˰ʭý˰ŔÝ˰Ăğù˰Ķ˙ċ˰ʭý˰˫ùĚ˙ŕ˰väŎ˰āŗʭµŀĄŎ˰ĕŘµģ

˰ʯōŰĚµÞŊù˰ŏíĚµńŊù˰āʭ˙ŋÝ˰äĿ˰łŞńĐĄŊù˰ʯãŘŀİĨŎ˕ʾˀ˃˅˰ʲ˅˰�˂ʽ˰ęĕ˰´ʭµĨďù˰ŗ˰ûʭµĠď˰ěù˰˫ĕʭŀĄµğù˰ŗ˰˔

˰ʲŏʭ˙ŕ˕˰Ăğù˰ĂļŊ˰ęĕ˰łŞŞĬă˰ûʭý˰ěù˰˫ĕʭŎ˰ŐŰù˰ľŰĚĸă˅˰�˂ʾŐŰùěù˰
˔äŎ˰ʯŗęŏùŘµă˰ãʭµŒĸŎ˰ʲĂµŀá˰ŐŞµŒ×

ŋħù˫ĕʭŎí˰ŔÝ˰Ăğù˰´ʭĨďù˰ʯŔ˙ŋÝ˰ŐŰù˰äŕùĚĿ˰ŗ˰ãěʭğĂµğù˰˫ĕĚ˙µģ˰äķŘő˰ĂńŞńď˰ęĕ˰ŏĕŘ˙ő˰ōʯäµģĚŃ˕

ʯŏíĚŃ˰ĝŘŎʭŃʾˀ˃ʾ˰ʲˁ˰�ʿˆˆ˔




ʵʹʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϮϱϱͲϮϳϬ
/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ΗEƵŵďĞƌƐΗ�ĂƌƚŝĐůĞ�ŝŶ�KůŝǀĞƌ�>ĞĂŵĂŶΖƐ��ŶĐǇĐůŽƉĞĚŝĂ�ŽĨ�ƚŚĞ�YƵƌĂŶ

������������������������������������

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äŎ˰ĚÝĘŊù˰ŁŘĿ˰äőʭĸŎ˰ęĕ˰ĂŃĕ˰ʭýʲĂŀá˰ŏùŘă

ˈĕĖķ˰ˇäÞŰ˰ěù˰ŔÝ˰Ăğù˰äĄŞ˙Ýʭŕ˰ŗ˰Ăğù˰˫ĖŎíĕĚáʯĂµğù ĕĖµĸĄŎ
ˍ
ʭĄŊʭµħù ŗ āùė ęĕ ŔµÝ ãĜµŞ× Ŕµý

äŎ˰ùĖŞÏ˰ĥʭĨĄēù˰ĞÏ˰ʯĖŒÝˈÜŰˇĂĠŞő˰ĕĖķĕęùĖő˰ĕĖĸă˰ùĚŰě˰ʯ˰üµŰĚĻ˰äµĿ˰ĚµŞŒ˙Ŋù˰čʭþµĨ˙Ŋù˰ʯäŎŘŞĿ˕

˰ʯäĸĿùĚŋŊ˰ĚŞþÞŊù˰čĚĤŊùʾˁʽ˂ʲˀˆ˂˰ŉùòµğ˰ûùŘµċ˰ęĕ˰ŔÝ˰Ăğù˰ãĜŞ×˰ŏí˰ʯûĚķ˰ĂļŊ˰ęĕ˰ĕĖķ˰
˔ˈōµ
ˎ
Ý˰ˇ

äŎäŎ˰ĜŞő˰ŗĕ˰ŗ˰ÜŰ˰ŏí˰ĒğʭÏ˰ęĕ˰ŔÝ˰ĖŰíäīʭŰę˰ĕĜő˰ęĕ˰ŗ˰ĕęŗí˰ŏùŘăŏùĕ˰ĕĚµá˰ŗ˰ĕʭµĐăù˰ěù˰˛ħʭď˰ĂŞ˙Ý˰ʯʭŕ

ʭŰ˰Ăğù˰Ķ˙ĄČŎ˰ŏĖŎí˰ōŕĖģʭý˰ÜŰ˰ěù˰ĚĄĤŞý˰ŔØőíŏʭŰù˰
˰ʯŗę˰ʯäőĖµ˙Ŋù˰ŌŘµĨĸ˙Ŋù˰Őµýù˕˰ĂµĠŞő˰ĕĖķ˰ʯÜŰ

ʯŉŘ˙ĸ˙Ŋù˰ûĚĸŊù˰ĀļŊ˰ŐŎ˰ŔŞŋķ˰ʭ˙Ŋ˰ěʭŒÞŊù˰ŗ˰ŉŗťù˰ěùĚİŊùʾˁˀʾ˰ʲ˃˰�˄˃
˔

˰ïĖµþŎ˰ŗ˰ĕĖµķ˰˛µħù˰ʯÜµŰ˰ĕĖµķ˰ŗ˰Ăµğù˰ŏí˰˫Ėőęʭ˙µģ˰Ğŀő˰ęĕ˰´ʭŞģù˰ęŘħ˰ĂŞ˙Ý˰ĕĖķ˰ʯčŦİħù˰ęĕ

ŏùŘēù˕˰Ăğù˰ĕùĖķù˰ġęʭ˙ģʯʭŀĨŊùŏùŘēù˰˛÷ʭğęŀĨŊùʭʯ´ʭĿŘŊù˰ŏŦē˰ŗʾˁʿ˃˰ʲʾ˰�ˁ˃˔


äŎ˰ŔŒŞŎě˰ŐŰù˰ęĕ˰ùę˰äăùĚĴő˰ĽŦĄēù˰ŔÝ˰Ăğù˰˫ĖŎí˰ĕĖķ˰ãùĚý˰ãĕĖĸĄŎ˰äőʭĸŎ˰ʯčŦİħù˰ęĕ˰ãùĚµý˰
ĂĿʭŰ˰ŏùŘă

ŌʭĴő˰ʯŉʭĈŎ˰Ō˕˰ãęŘýʭĤŞő˰ŐŰĖŊù˄ʿ˅äŎ˰˔Ł˰Ěý˰ŔÝ˰Ăğù˰äĄŞ˙Ý˰ĕĖķ˰ʲĖŰŘáˈÜµŰ˰ˇäŎ˰ĕĚµá˰ŏí˰ěù˰ŔµØőí˰ŗ˰ʯĖµŰí

äŎ˰ŁŦįù˰ĕʭńĄķù˰ĜŞő˰ĚâŰĕ˰äēĚý˰
ĕĕĚá˰ōŞµĠńă˰āùė˰Ŕµý˰ĕŘµē˰ĂµŞ˙Ý˰ŔµÝ˰Ăµğù˰ĂµŞ˙Ý˰ōµĠŃ˰ʯĕĖķ˰ŔÝ˰Ėőęùĕ

äŎ˰ĕĖķ˰ŗ˰ĕŘģˈÜŰ˰ˇōŞĠńă˰āùė˰ŔýŐŰùěù˰
ĂĠŞő˰ĚŰĘÏä˙ő˰ęʭ˙µģ˰Ŕµý˰ĕùĖµķù˰ŗĜċ˰ʯŗę˰ʲŏʭµ˙ŕ˕˰
ĖµŰíʿ˰�ˀʽʾ˰
˔

äŎ˰äēĚý˰ŗ˰˫Ėģ˰üŞÝĚă˰ĕʭďí˰ěù˰ŔÝ˰äĄŞ˙Ý˰ěù˰Ăğù˰āęʭþķ˰ĕĖķ˰ʲĖŒŰŘáˈÜŰ˰ˇ
˔ŏʭ˙ŕ˕˰ĂĠŞő˰ŏí˰ŗĜċ

ĖŒ˙Ĥőùĕ˰´ùęí˰ęĕ˰ł˙ĸă˰ʭýäőʭőŘŰ˰ŏùʯäŎäŎĚý˰ĞŊʭµį˰Ŕý˰ĕĖķ˰ľŰĚĸă˰ŐŞŊŗù˰ʲĂŀá˰ŏùŘăĕĕĚµá
˰ùę˰ĕĖµķ

äŎ˰ʭŕĖďùŗ˰ěù˰äăĚĈÝ˰ùę˰ĕĖķ˰ĝĖŞŋŃù˰
Ăğù˰˫ĕĚÝ˰ľŰĚĸă˰ʭŕĖďùŗ˰ěù˰ãĕʭďí˰ŏŘØ˙ŕ˰ĜŞő˰ąęŘĻʭĈŞĿ˰ŗ˰Ėőùĕ

˰ěù˰ùę˰ĕùĖķù˰ãʭŒþŎˈÜŰ˰ˇäŎŐŰù˰ĜŞő˰Řİğęù˰
ĖŒőùĕ˰ŔÝ˰Ăģùĕ˰˫ĖŞńķ˰ŔőŘáˈÜŰ˰ˇŔý˰ãęŘµįäŎ˰ûʭµĠď˰ĖµŰí

ęʭâőù˰ŔÝĂğù˰ĕĖķ˰˛ħù˰ŔÞŋý˰ʯĂĠŞő˰ĕĖķ˰ġĕŘēʯĆŞŕ˰˛ĄŞŊ˕ĒŰęʭăāʭŞīʭŰęʯŏʭőŘŰʾˀ˅ʾ˰ʲˀˆ˔



ûäŰùŘĄĐŎ˨ľĸī˨ĭʭńő

˨
ŉŗù˨ĆĐý˨ęĕ˨ōŖŎ˨˛÷ʭĠŎ˨Ŕý˨ŐĄēùĕĚÐő˨ŗ˨üŊʭİŎ˨ŏĕŘþő˨ĶŎʭċˈěʭČķùˇ

ōŖŎ˰ěù˰äÞŰäáÚŰŗ˰ŐŰĚăÿĚŰùĕ˰ãʭŕęĕ äĸŎʭµċ
ˍ
ʭĄþµĠő āʭµķŦįù ŔµÝ Ăµğù ŏí ʯĕęùĖőʭĄµğù Ľęʭµĸ˙Ŋù

ľŋĄĔŎ˰āʭķŘīŘŎÿĚŰùĕ˰ŏí˰ ě˫ŘďĖŕĕ˰Ŕ÷ùęù˰Ľęʭĸ˙ŊùˉÿĚŰùĕ˰ŔÝùĚ×˰ęĕ˰ãĚµĤý˰ĽęʭµĸŎ˰ŔµħŦē˰Ľęʭĸ˙Ŋù

ŔĄģę˰Ŕ˙ŕ˰ʭŰ˰ŔĄģę˰ÜŰäáÚŰŗ˰Ŕŋ˙ċěù˰ŗ˰Ăğʭŕ˰ʯĖµģʭý˰ĵŘµīŘŎ˰ÜŰ˰ęĕ˰ĶŎʭċ˰āʭķŦįù˰Ŕ÷ùęù˰ĖŰʭý˰ŏí˰ãʭŕ

ŔýãęŘįäý˰äķĚĿ˰ĶýʭŒŎ˰ěù˰ùę˰łńĐŎ˰ŔÝʯäőʭŖŀħù˰äŰʭīę˕˰ĖŒÝ˰ěʭŞőÿĚŰùĕ˰äµğęĚýʯŐ˙ŞµŊ˰ŏíĚµŃ˰Ľęʭµĸ˙Ŋù

ʾˀ˅˂˰ʲʾˉ˔˰ŔµŊʭńŎ˰ãùĖµĄýù˰ęĕ˰˫ĖŒµĠŰŘő˰
Ăğù˰ŔĄĿĚá˰ęùĚŃ˰ĂŋŀĻ˰ĕęŘŎ˰ĚĴőĕęŘŎ˰ŔŊʭńŎ˰ŐŰù˰ęĕ˰ŔĄÞő˰ŐŰù˰ʭŎù

äŎ˰ʭŀĄÝù˰ŏíĚŃ˰ęĕ˰ĕùĖķù˰ěù˰ãĚĨĄĔŎ˰ĂŞ˙ŕù˰ŗ˰āęŗĚī˰ĚÝė˰Ŕý˰ʭŖŒă˰ŐµŰù˰ĂµŞĸŎʭċ˰ŌĖķ˰ĚâŰĕ˰ŔőŘ˙ő˰ʯĖŒÝ


Ăğù˰ōŰĚÝ˰ŏíĚŃ˰ãĕĖķ˰ěʭČķù˰āťʭÞģù˰ŔŊʭńŎ



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēʭÏōŕĕĜő˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʸʸ	ʵʺʳ
ğęĚýä˨ŔŊʭńŎˈĕùĖķù˨ˇùĕ˨ęĕĽęʭĸ˙ŊùÿĚŰŊù˨ŏíĚŃŐ˙ŞŊęŘŞ

ġŘē˨ŐĠĐŎĚĿ˨ŗōģ˨ĕŘĸĠŎĕʭýíã

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʹʶ

äŎ˰ĚĴő˰Ŕý˰ŐŰùĚýʭŒýý˰ĚĄŖý˰ŔÝ˰ĖğęĕŘʯŔý˰˫ĖőęʭâőäµŎŗĕ˰Ŕċęĕ˰āʭķŘīŘŎ˰Ŕý˰ŐĄēùĕĚÏ˰ãʭċʯ˙ŕ˰ŏŘµØ

ãĕĖķ˰ěʭČķùʯōŖŎ˰āʭķŘīŘŎ˰Ŕý˰ŏʭ˙ŋĠŎ˰ŏùĖŒ˙Ĥőùĕ˰Őŕė˰ěʭýĚŰĕ˰ěù˰ŔÝ˰ĕùĖķù˰ŐŰù˰ĭʭþăęù˰ŗ˰ěùę˰ŏŘ×˰ãĚă

äŎ˰ʯĂğù˰ŔĄģùĕ˰ŉŘļĤŎ˰ĕŘē˰Ŕý˰ùęĂēùĕĚÏ˰ʲÛ
ę˕äŰʭīęʯäőʭŖŀħùãŘŋķʯĚŖŎäğęĚýěʭČķùŏíĚŃęĕ

ŔŎʭŒĤőùĕŏíĚŃęŘŞŊùŊʯŐ˙ŞŏíĚŃ˰ʯŏʭğʭŒģęŗʭē˰äŕŗÚÏę˫ŗĕʾˀʯę˫ʭ˙ģʿˁʯęʭŖýŗŏʭĄĠýʭăʾˀˆ˄˔


˨
Ōŗĕŏʭőʭ˙ŋĠŎ˨Ŕ˙ŕ˨Ŕý˨Ăğęĕʭő˨ōŞ˙ĸă˨ŗ˨ĶýʭŒŎ˨Ŕý˨üŊʭİŎ˨ŏĕŘþő˨ĖŒĄĠŎ

Ŕý˰ŔÝ˰äăťʭÞģù˰ěù˰äÞŰÿĚŰùĕ˰Ěý˰äŋÝęŘįĽęʭĸ˙Ŋùù˰ŏíĚŃ˰Ŕµý˰äĿʭµÝ˰ĕʭŒĄµğù˰ŌĖķ˰ʯĂğù˰ĕęùŗ˰Ő˙ŞŊ˰ęŘŞŊ

Ŕý˰ʯĘēîŎ˰ŗ˰ĶýʭŒŎŎ˰ŗ˰´ùęí˰Ŕý˰˫ÚŰŗäŊʭďęĕ˰
Ăğù˰ŔĸŞģ˰ĶýʭŒŔÝʯŔĸŞģ˰äŒŰĕ˰ŔĤŰĖőùŔý˰ěù˰ãęùĕęŘµēĚý˰˛µŞŊĕ

˛ńķ˰ĚĨŒķ˛ŞŋĐă˰ãùęùĕ˰äŰùĚáĂģùĕĚý˰ŗ˰ʭŕŔµÝ˰Ăµğù˰ãĖŒµĠÏ˰˛µńķ˰ŗ˰ûʭő˰ãʭŕ˰ùę˰äĿęʭµĸŎ˰ŔŒµĤă˰Ěµŕ

äŎ˰ûùĚŞğĖŒÝʯûĕòŎ˕ÿĚŰùĕ˰Ėńő˰ŔŊʭńŎ˙ŞŊ˰ŏíĚŃ˰Ľęʭĸ˙ŊùʯŔĸŞµģ˰äőʭµþŎ˰ŗ˰´ùęí˰ĝʭğù˰Ěý˰Őʾˀ˅˄˰ʲʿˀ˰
˔

ęĚýĕęŘŎ˰ŔŊʭńŎ˰ęĕ˰Ŕý˰Ăğęĕʭő˰ĚŎù˰ŐŰù˰ĜŞő˰äğŔ˙ŕŔµÝ˰Ăµğù˰˫Ėµģ˰˫ĕùĕ˰ĂþĠő˰ŏʭőʭ˙ŋĠŎ˰Ěįʭµē˰Ŕµý˰ĖµŰʭý

˫ĜČĸŎ˰ÜŰ˰ùę˰ŏíĚŃ˰ŏʭőʭ˙ŋĠŎ˰ŔÝ˰ĂģùĕãäŎ˰ãĕĖķ
ĖŒőùĕäŊʭďęĕ˰ŐµŰù˰ŔµÝ˰ĖµŰĕ˰ōŞŕùŘµē˰ŔµŎùĕù˰ęĕ˰ŔµÝ

Ŕý˰ŗ˰ŏʭőʭ˙ŋĠŎ˰ŏʭŞŎ˰ęĕ˰ŔŰĚĴő
ĕęùĕ˰äőʭŀŊʭĔŎ˰ĜŞő˰ŏʭŞĸŞģ˰˫ÚŰŗ

˨
ŌŘğŏíĚŃ˨ãĕĖķ˨ěʭČķù˨Ěý˨ĖŞÝðă

˰ŔŊʭńŎˈĕùĖķù˰ˇ˰ŏíĚµŃ˰äµīʭŰę˰ōµĴő˰ŔµÝ˰Ăµğù˰Ăµğęĕ˰
ĕęùĕ˰ŏíĚµŃ˰ãĕĖµķ˰ěʭµČķù˰Ěµý˰ãĕʭŰě˰ĖŞÝ ðă

ĂŀâģĂğù˰ĜŞâőùˉùŘŎ˰ʯŏíĚµŃ˰äµīʭŰę˰ōĴő˰ŗ˰ãĕĖķ˰ěʭČķù˰ãʭķĕù˰ʭŎùĕęùĕ˰ŗ˰ŔĄµģùĕ˰äőʭµŀŊʭĔŎ˰ŗ˰ŏʭµńĿ

ʯŏʭŖŀħù˰äŰʭīę˰ʲÛę˕˰ŏíĚŃ˰ŌŘŋķʿʯʾˀˆʿ˰ʲ˂ʽʽ	˂ʾ˄˰ãĕĖµķ˰ŔőŘáěʭČŰù˰ōĴő˰ĚâőʭĤő˰ŔÝ˰ŔŰĚĴő˰ŐŰù˰
˔

íĚŃ˰äīʭŰę˰ŗ˰ōŰĚÝ˰ŏùʯŏʭńńĐŎ˰ŏʭŞŎ˰ęĕ˰ʯĂğŔý˰ŔÝ˰äĠÝ˰ęʭý˰ŐŞĄĠĔő˰čĚµİŎ˰ùę˰ŔµŰĚĴő˰ŐµŰù˰ĎŰĚħ˰ęŘį

˰ā˕˰ŔŀŞŋē˰ĕʭģę˰ĚĄÝĕ˰ʯĕĚÝʾˆˆʽ˰ĢŕŗÚµÏ˰ŉʭğ˰ęʭŖ×˰āĖŎ˰Ŕý˰ŗù˰
ĕŘý˰ʭÞŰĚŎí˰ōŞńŎ˰ãĚĨŎ˰ŏùĖŞ˙Şģ˰˔Ō

˰ŉʭğ˰ęĕ˰ùę˰ĕŘē˰ãʭŕĕęŗʭĄğĕ˰ŗ˰ĕĚÝ˰łŞńĐă˰ŔőʭŰùę˰ěù˰˫ĕʭŀĄğù˰ʭý˰ŗ˰ŏíĚŃ˰ŏŘŎùĚŞÏ˰ęĕʾˀ˂ʾĄēù˰ęĕ˰äĠ˙ģ˰ęʭŞ

Ŕőʭğęŗ˰äŕŗĚá˰ãʭŕŔµŎʭőěŗę˰ŗ˰āʭķŘþİŎ˰ŏùŘµŒķ˰ĂµĐă˰ĜµŞő˰ãŗ˰ûʭµĄÝ˰
ĂµģùĘá˰ʭµŕˈ˰ŏíĚµńŊù˰˫ĜµČĸŎ

ōŰĚÞŊù˰ˇ˰ŉʭğ˰ęĕʾˆ˅ˀęŘĤÝ˰ęĕ˰äĠŞŋâőù˰ŏʭýě˰Ŕý˰ŗ˰Ėģ˰ĚĤĄŒŎ˰āŗĚŞý˰ęĕ˰Ō
Ėģ˰ĚĤĄŒŎ˰ʭÞŰĚŎí

˰ĕĖµķ˰ĵŘīŘŎ˰ŗ˰ŏíĚŃ˰ãĕĖķ˰ěʭČķù˰ŔŰĚĴő˰ŐŞ˙ŕ˰ˉĂĤá˰ʭŞőĕ˰ęĕ˰ŔŀŞŋē˰ĕʭģę˰ĚĄÝĕ˰āĚŖģ˰Ćķʭý˰ŔØőí

ʾˆŗ˰
Ăğù˰ŏíĚŃ˰ęĕ˰ŔĸİńŎ˰ĽŗĚď˰ʲĂğù˰ĖńĄĸŎ˰ŔŀŞŋē˰ĕʭģę˰ĚĄÝĕŏíĚŃ˰ěʭČķù˰ĜŎę˰ĖŞŋÝʯ˰ĕĖķʾˆ˰Ăğù

˰ĽŗĚď˰ĕùĖĸă˰ĚýùĚý˰ŔÝˈōŞďĚŊù˰Ő˙ďĚŊù˰ŔŋŊù˰ōĠý˰ˇ˰ŏíĚµŃ˰äâµĤŞ˙ŕ˰˫ĜµČĸŎ˰ĖµŞŋÝ˰ŔµÝ˰ŔµŰí˰ŐµŰù˰ŗ˰Ăğù

äŎŌĚÝù˰ĚþŎʭŞÏ˰ÛęʭþŎ˰üŋŃ˰Ěý˰ŔÝ˰ĂĠőùĕN˰ŉʭµþőĕ˰Ŕµý˰ŏíĚµŃ˰ěʭµČķù˰āʭµþćù˰ĕĖħęĕ˰ãŗ˰
Ăğù˰˫Ėģ˰ŉěʭő

ĜŞő˰ŏíĚŃ˰ŔĸİńŎ˰ĽŗĚď˰ęùĚğù˰ŗ˰äőʭĸŎĂĿę˰ĖŞğę˰ŔŒŞŎě˰ŐŰù˰ęĕ˰äŰʭŕĕęŗʭĄğĕ˰ŗ˰ĊŰʭĄő˰Ŕý˰ŔőʭŰùę˰Ü˙Ý˰Ŕý˰ŗ



ʵʹʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϮϱϱͲϮϳϬ
/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ΗEƵŵďĞƌƐΗ�ĂƌƚŝĐůĞ�ŝŶ�KůŝǀĞƌ�>ĞĂŵĂŶΖƐ��ŶĐǇĐůŽƉĞĚŝĂ�ŽĨ�ƚŚĞ�YƵƌĂŶ

������������������������������������

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŏí˰ěù˰äēĚý˰Ŕý˰ŔÝäŎ˰ ę˫ʭģù˰ʭŕʲōŞŒÝ

˰µ˰ĽŗĚď˰ĂþĠőˈŁ˰ˇę˫Řğ˰ęĕę˫Řğ˰Ōʭ˙ă˰ěù˰ĽʭŃ˰ŔÝęʭþŎ˰ã
Ăğù˰ĚĄĤŞý˰ōŰĚÝ˰ŏíĚŃ˰ãʭŕ

˰µ˰ĽŗĚď˰ęùĚÞăˈĥ˰ˇę˫Řğ˰ęĕ˰ŔÝęʭþŎ˰ãˈĥ˰ˇĽŗĚď˰ĵŘ˙ČŎ˰ęĕę˫Řµğ˰ĚµâŰĕ˰ěù˰ ę˫Řµğ˰ŏíĚµŃ˰ãʭµŕ


Ăğù˰ĚĄĤŞý

äŎ ùę ŏíĚŃ ãĕĖķ ěʭČķù ęĕ ˫Ėģ čĚİŎ ĆďʭþŎ
ˍ
ʭþŰĚńăōŞĠńă˰ōŖŎ˰ĢĔý˰Ŕğ˰Ŕý˰ŏùŘăʲĕĚÝ˰ãĖŒý

ʾ˰µ˰ĕĖķ˰ěʭČķùʾˆˉ

ʿ˰µ˰ĕĖķ˰ʭý˰ŏí˰ĭʭþăęù˰ŗ˰ŔĸİńŎ˰ĽŗĚďʾˆˉ

ˀ˰µ
ŏíĚŃ˰ıʭŀŊù˰ęùĚÞă˰ęĕ˰äâĄğŘŞÏ˰ŗ˰ĭʭþăęù

˰āʭńŞńĐă˰ęʭÝ˰ŐŰù˰ĊŰʭĄőíĚŃ˰ŉʭþńĄğù˰ĕęŘŎŏĂĿĚá˰ęùĚŃ˰ŏʭŕŗÚÏʯŔýŔőŘáĆµĐý˰ ě˫ŗĚµŎù˰ŔÝ˰ãù˰ęĕ˰äŰʭµŕ

ŞŰðăûʭĄÝ ŗ ŔĄģùĕ ĕŘċŗ ãŗ ãĕĖķ ěʭČķù ŔŰĚĴő ĕ˒ę ʭŰ Ė˰ŔĄµģę˰Ŕµý˰ŔµŒŞŎě˰ŐµŰù˰ęĕ˰ãęʭŞµĠý˰āťʭµńŎ˰ŗ˰ʭµŕ

ġęʭâő˰ŐŰù˰äŊʭ˙ċù˰ĚŞğ˰ĚŰě˰ęùĕŘ˙ő˰ęĕ˰
Ăğù˰˫ĖŎíęĕ˰ĚŰĚĐă
Ăğù˰˫Ėģ˰˫ĕùĕ˰ŏʭĤő˰ʭŕ

ĖŒ×˰Ŕý˰ŔċŘăʲĂğù˰ãęŗĚī˰ŔŰĚĴő˰ŐŰù˰ ę˫ʭýęĕ˰ŔĄÞő

ʾ˰µŔ˙ŕ˰ŗ˰˫ĖőùŘē˰ĕʭģęù˰ŗ˰ĂŰùĖŕ˰ûʭĄÝ˰ùę˰ĕŘē˰ŔĄğŘŞÏ˰ōŰĚÝ˰ŏíĚŃ˰ãùŘµĄĐŎ˰ŗ˰ęŘµő˰ŗ˰ĚÝė˰ěù˰ŐĔğ˰ʭċ

ĂŰùĖŕ˰āʭķŘµīŘŎ˰Ōʭ˙ă˰ōŞŕùŘĔý˰ŔÝ˰ĂĠŞő˰ãĚâŰĕ˰ōŋķ˰Ěŕ˰ʭŰ˰ŗ˰äīʭŰę˰ûʭĄÝ˰ŏíĚŃ˰ŐŰùĚýʭŒý˰
Ăğù˰ŏí˰Ěá

Űí˰ŗ˰ōŞŒÝ˰ĉùĚĔĄğù˰ŏí˰ěù˰ùę˰ä˙ŋķ˰ĖŰĖċ˰āʭŰĚĴő˰ŗŏŘØ˙ŕ˰äăʭ˰ʲ3
P
Ĉ PJO¹

TÝP8
P
Ĉ PJĀOÐR ȷ¸

SP
ĈR,RƖO/¸

P¿RïR» QõOǐ2
�Ōʭĸőù˕˂ˆãęʭâĄğę˰Ŕý˰ĭŘýĚŎ˰ŔÝ˰ãĜŞ×˰Ěŕ˰Ěý˰ĂŊťĕ˰ʯ˔Ăµğù˰ōŰĚµÝ˰ŏíĚŃ˰Ŕý˰ʭŕ˰ŏʭĠőù˰ĂŰùĖŕ˰ŗʯ˰ĞµÏ

äŎ˰čĚİŎ˰ŏíĚŃ˰ęĕ˰ĚâŰĕ˰ŌŘŋķ˰ěù˰äþŊʭİŎ˰Ěáù˰ŌŦµÝ˰äŋµħù˰ĕùĚŎ˰ŔÝ˰Ăğù˰ãęʭģù˰ŗ˰äģŗùĚă˰˛Þģ˰Ŕý˰ʯĕŘģ

ʯĂĿĚĸŎ˕˰ĂĠŞőķʯäőíĚŃ˰ŌŘŋʾˀ˄˅˰ʲˁʾˁ˔


˰äŊʭ˙ċù˰ĚŞğġęʭâőʭŕŎěęĕŞŔŒ

ãĕĖķ˰ěʭČķù

ŏíĚŃ˰ãĕĖķ˰ěʭČķù˰ŏʭńĿùŘŎ

ŏíĚŃ˰ãĕĖķ˰ěʭČķù˰ŏʭŀŊʭĔŎ

˕˰ŔŀŞŋē˰ĕʭģę˰ĚĄÝĕʾˀ˂ʾ	ʾˆˆʽ˔

˕˰˛ĿŘő˰ŁùěĚŊùĖþķʾˀ˃ˁ	ʾˆ˄˂˔

˕˰ŏʭĤő˰ōċ˰ġęŘÝʾˀ˄˂˔

˕˰˛ŞĐÞŊù˰ō÷ùĖŊùĖþķʾˀ˅ʾ	ʿʽʽʿ˔

˰ŗ˰ŔĸİńŎ˰ĽŗĚď˰ěʭČķù

ù˰ĆĐý˰čĚį˰ĕĖķ˰ěʭČķʾˆ

˰ěʭČķù˰ĆĐý˰˛Ş˙ÞăĕĖķʾˆ

ĕĚĿ˰ŗ˰ĉŗě˰ĕĖķ˰ěʭČķù

Ăŀŕ˰ĕĖķ˰ěʭČķù

ďĠŐŞ˰Ė˙ĐŎ˰äċʭőĐŎäĖŊùŰŐ

ŘĄŞŕ˰ŐĠďĖ˙ĐŎ˰ĚĄÝĕ

äőùĕĜŰ˰ĝʭþķ

˰ãĕĖĸŊù˰ěʭČķťù˰ĀŰĚĿ˰ŏù˰ŏʭŞý˰ʯʭÞŋŎ˰ĚĤķ˰ĀĸĠă

ĀŞ÷ʭŖý˰ĀŎĖē˰ŏùĚńŋŊ

˰ÿĜČĸ˙ŊùěʭČķťù˰ʯĀŞőíĚńŊùäþŞļŊù˰ŗ˰ä˙ŋĸŊù

ŏíĚŃ˰äīʭŰę˰ōĴő˰ŗ˰ãĕĖķ˰ěʭČķù



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēʭÏōŕĕĜő˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʸʸ	ʵʺʳ
ğęĚýä˨ŔŊʭńŎˈĕùĖķù˨ˇùĕ˨ęĕĽęʭĸ˙ŊùÿĚŰŊù˨ŏíĚŃŐ˙ŞŊęŘŞ

ġŘē˨ŐĠĐŎĚĿ˨ŗōģ˨ĕŘĸĠŎĕʭýíã

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʹʸ

ʿ˰µŏʭ˙ŕĖģ˰ŔĄŀá˰ŔÝ˰ŔőŘáʯ˫Ėķ˰ãĕĖµķ˰ěʭČķù˰ŔŒŞŎěęĕ˰łŞńĐă˰ŗ˰ĆĐý˰Ŕý˰ŏʭ˙ŋĠŎ˰ŏùĚâĤŕŗÚÏ˰ěù˰ãù

ŔĄēùĕĚÏ˰ŏíĚŃ˰äīʭŰę˰ōŞŋĸă˰ŗûʭĄÝ˰ŗ˰ĖőùŔµĄĿʭŰ ŗ ˫Ėģġęʭâő ŏĚŃ ŐŰù ęĕ
ˍ
ʭħŘĨē ãĕʭŰě äăťʭńŎ ŗ ʭŕ�

˛ýʭŃ˰ãʭŕ˫ĖŞğę˰äþŊʭċ˰ŗ˰ŔċŘăĖőù
äŎ˰ŐŰùĚýʭŒý˰Ăŀá˰ŏùŘă˰˛Þµģ˰Ŕý˰ŏíĚŃ˰äīʭŰę˰ōĴő˰ŗ˰ãĕĖķ˰ěʭČķù˰ŔÝ

Ŕý˰ŗ˰äŊʭ˙ċùäŎ˰Ăýʭć˰ŔŞ÷Ĝċ˰ŔþċŘŎ˰āęŘħ˰ĚµÞŒŎ˰ùę˰ŏí˰ĖµőùŘĄý˰äµĠÝ˰ŔÝ˰ĂĠŞő˰ãĜŞ×˰ŔŋøĠŎ˰ŐŰù˰ŗ˰ĕŘģ

ŔµÝ ĂĠŞő ʭŒĸŎ ŏùĖý ŐĔğ ŐŰù ŔĄþŊù 
ĂĠŕ ĜŞő ŔŰĚĴő ŐŰù ŏʭŀŊʭĔŎ ŉŘþŃĕęŘŎ äĄ˒ď ŔŋøĠŎ ŐŰù ŔÞŋý ʯĕŘģ

Ĵő˰ŗ˰ãĕĖķ˰ěʭČķù˰ĕęŘŎ˰ęĕ˰ŏʭńĿùŘŎ˰Ŕ×˰ĚŕŔĄŀá˰ŏíĚŃ˰äīʭŰę˰ōĖőùʯ˛ýʭŃ˰ŗ˰ĎŞĐħ
Ăğù˰ŉŘþŃ

ˀ˰µŔý˰ʯŏíĚŃ˰äīʭŰę˰ōĴő˰ŗ˰ãĕĖķ˰ěʭČķù˰ãʭķĕù˰ġĚŰĘÏ˰äþŊʭµİŎ˰Ōʭ˙ă˰ĂŞŊŘþńŎ˰Ěý˰˛ŞŊĕ˰äŊʭ˙ċù˰ęŘį

ŐŰùęĕ˰ŔÝŔĄŀá˰ ę˫ʭýŐŰùĚýʭŒý˰
Ăğù˰Ėőùʯŏʭµ˙ŕ˰ʯĂµğù˰ŔµģĖē˰˛µýʭŃ˰ŏʭµŀŊʭĔŎ˰āťʭÞµģù˰äµĬĸý˰ŔµÝ˰ęŘį

Şő˰ŏʭńĿùŘŎ˰ĕęùŘŎ˰ŗ˰üŊʭİŎ˰ěù˰äĬĸý˰ŐŞŒØ˙ŕ˰ŐµŰù˰ŏʭµńĿùŘŎ˰ěù˰äµĬĸý˰ŗ˰ĂµĠŞő˰˫ʭþĄģù˰ŗ˰ʭİē˰ěù˰äŊʭē˰Ĝ

˫ʭþĄģù˰ěù˰äĬĸý˰Ŕý˰ʯŔŰĚĴő˫ĕŘ˙ő˰ĽùĚĄķù˰ʭŕʭİē˰ŗ˰ʭŕĖőùʲÛ
ę˕˰ʯęùĚµċ˰ĕʭµŖő˰ŌʭĠýěʭµČķùōŃĚµŊùʾˆäµĿ

ŏíĚńŊù˰ʯōŰĚÞŊùʾˁʾˁ˰ʲˀʾ	ʿ˄˔


ˁ˰µĂŀâģ˰ʯüŞČķ˰ŐĔğ˰ʯŏíĚŃ˰äīʭŰę˰ãĕĖķ˰ōĴő˛ýʭŃ˰ŗ˰ĜŞâőùĂğù˰ŔċŘăˉĝęĕ˕ äµŎ˒
ˏ
ù ãĕĚĿ ùĚŰě

ő˰äį˰˔˫ĖőùŘēʭʿˀ˰˫ĕęŗí˰ĂµĻŦý˰ŗ˰ĂďʭµĨĿ˰ʭý˰˫ùĚ˙ŕ˰äŊʭķ˰äŰùŘĄĐŎ˰ʯäīʭŰę˰ĥʭē˰ōĴő˰ʭý˰äýʭĄÝ˰ŉʭğ

ŏʭÞŎ˰ęĕ˰ŗ˰Ďŋħ˰ŗ˰àŒċ˰˛ĈŎ˰ʯľŋĄĔŎ˰äőùŗę˰āťʭď˰ęĕ˰ōŕ˰ŏí˰ĂğùŏʭŎě˰ŗ˰ʭŕ˰˛µĈŎ˰Ŕµő˰ˉāŗʭµŀĄŎ˰ãʭŕ

Ŕ˙ŕ˰ěù˰ĹęʭĿ˰ŔÝ˰ãĖŒ˙ĤőùĕŔőʭĔýʭĄÝ˰ęĕ˰ĜŞ×äŎ˰ľŞŊðă˰ōĴŒŎ˰äýʭĄÝ˰ĢŎùęí˰ʭý˰ãù˰ŐŰùĚýʭŒý˰
ĖŒÝ˰ŐµŰù˰ŔĠŰʭńŎ

ûʭĄÝ˰ʭý˰ûʭĄÝäīʭŰę˰ōĴő˰ŐŞŒ×˰ĕŘċŗ˰äŋńķ˰ŏʭÞŎù˰ĩĚĿ˰ʭý˰ãĚĤý˰ãʭŕʯŔýÖŞŕ˰ˉĂµĠŞő˰ĎŞĐµħ˰Ŕµċŗ

ŐŰù˰ěù˰˛ĿʭĻ˰ùĚŰěŏíĚŃ˰ěʭČķù˰ŔÝ˰µŏʭ˙ŕäŎ˰˫ĖŞ˙ŖĿ˰ãĖĐă˰āʭŰí˰ěù˰ŔÝ˰ŔőŘáĕŘģ˰µäĄŀâµģ˰Ŕµ˙ŕ˰ęĕ˰äŰʭµŕ

äŎ˰ĕŘċŗ˰Ŕý˰ěʭČķù˰ōŕ˰ęʭŒÝ˰ęĕ˰ŗ˰ĕęùĕ˰ĕŘċŗ˰ŏí˰ęĕ˰ŔÝ˰ĂğùĖŰíˉʭŰí˰ęĕ˰ùĚŰě˰āŏíĚŃ˰ʭµý˰˛µĈŎ˰Ŕµý˰ãĖµĐă˰ʯ

ŔŰí˰ÖŞŕ˰ęĕ˰ŗ˰Ăğù˰˫Ėģ˰āʭŀħ˰Ŕ˙ŕŏíĚŃ˰ěù˰ãùĂĠŞ×˰ŏí˰ęĕ˰ōŖŎ˰äáÚŰŗ˰ŔÝ˰˫ĖŎʭŞőä÷ʭþįʭþį˕˰ŏùĜŞ˙Ŋù˰ʯ

˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿʾˁʾ˄˰ʲʾ˰�˂ˆ˔
˰ŏùŘµĄý˰ʭµă˰ĂĠŞő˰ãĕĖķ˰ěʭČķù˰ŐŞ˙ŕ˰Ŕý˰ĚĨĐŒŎ˰ʭŖŒă˰ŏíĚŃ˰ěʭČķù˰ĞÏ

ŔĄģʭâő˰ʭý˰ùę˰ŏíĕ ʯĕęùĕ äŋńķ ŏʭÞŎù
ˍ
ʭőʭŞďù ŔÝ ĚĤý ãʭŕ
ĕĚÝ˰ŔĠŰʭńŎ˰ʯĖŒĄĠŕ˰ŏíĚŃ˰ŔŞþģ˰ĕęŘŎ˰ŐŰù˰ę

˂˰µŐŰù˰Ŕý˰ŔċŘă˰ʭý˰ʯıʭµŀŊù˰ŏʭŎĖµŞ×˰Ěµý˰˛µŎʭÝ˰Ŕįʭďù˰łþį˰Ěý˰ŏíĚŃ˰äīʭŰę˰ŗ˰ãĕĖķ˰ěʭČķù˰ãʭķĕù˰ŔÝ

ûʭĠď˰ŔþğʭĐŎ˰ŗ˰ōŰĚÝ˰ŏíĚŃ˰ĽŗĚď˰ŗ˰āʭ˙ŋÝŔŰʭÏ˰łŞŃĕ˰ŗ˰˫Ėģ˰ġĚŰĘµÏ˰˛ħù˰ŐŰùĚýʭŒý˰ʯĂğù˰˫Ėģ˰ãęùĘá

ĕ˒ę ŗ˰äĸİŃķù˰ŔŰĚĴő˰ęĕ˰˫Ėģ˰ĕʭŰ˰ĕęùŘŎ˰äŎʭ˙ăʯŏíĚŃ˰äīʭŰę˰ŗ˰ãĕĖķ˰ěʭČ˰ĚĄµĤŞý˰äğęĚý˰ŗ˰ŐŞŞþă˰Ŕý˰ãěʭŞő

˰äµĸİŃ˰ĚµĴő˰ŔµČŞĄő˰ęĕ˰
Ăµğù˰ęŘÝĘµŎ˰ĕęùŘµŎ˰Ŕµ˙ŕ˰äµğęĚý˰ãùĚµý˰ãĕʭµŰě˰ŏʭŎě˰ĽĚħ˰ŗ˰˫Ėģ˰ûʭĠď˰ŗ

Ģőùĕ˰ęŘŞŊù˰ŔŎʭő˰ŉŘµþŃĕęŘŎ˰ŗ˰Ăµğù˰äµńİŒŎĚŞĻ˰ŗ˰äµŋ˙ķĚŞĻ˰ãęʭÝ˰Ŕý˰ŏíĚŃ˰ęĕ˰üőùŘċ˰Ŕ˙ŕ˰äğęĚý˰Ő˙ŞŊ


ĂĠŞő˰ŏʭâ˙ŕ



ʵʹʹ
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˃˰µĭùĚĿùęʭÝ˰ÖŞŕ˰ęĕ˰ĮŰĚŀăŗĂĠŞő˰ĎŞĐħ˰ã
ŏʭ˙ŕ˰ãĕĖµķ˰ěʭµČķù˰ŔŋøµĠŎ˰āʭµþćù˰ęĕ˰ĖŰʭþő˰ŔÝ˰ęŘį

˰ŏí˰äµŀő˰ęĕ˰ĖµŰʭþő˰ŐŞŒØ˙ŕ˰ʯōŞŒÝ˰łŞþİă˰ŏíĚŃ˰Ěý˰ùę˰ŏʭŎĕŘē˰āʭŞğĖď˰ōŞŕùŘĔý˰ŗ˰ōŰŘģ˰ĭùĚĿù˰ęʭ×ĕ˰ŏíĚŃ

Ŕ˙ŕ˰ŗ˰ōŰŘģ˰ĮŰĚŀă˰ęʭ×ĕ
ōŞŒÝ˰ęʭÞőù˰ùę˰ĜŞ×

ŔČŞĄő

˰˛ēĖŎˈĕùĖķù˰ˇÿĚŰùĕ˰ěùęŘŞŊù˰ŏíĚŃ˰Ľęʭĸ˙Ŋù˰ŗ˰ŐµğʭĐŎ˰ãùęùĕ˰ʯŐ˙ŞµŊ˰ãęʭĄēʭµğ˰ıʭµĐŊ˰Ŕµý˰äþŰʭµĸŎ

äŎ˰ʯ˛ēĖŎ˰ŐŰù˰ęʭĄēʭğ˰ŐğʭĐŎ˰Ŕŋ˙ċěù˰
ĂğùİŎ˰ŏĕŘý˰ĖŒĄĠŎ˰ŗ˰üğʭŒŎ˰ĵŗĚģ˰Ŕý˰ŏùŘăŋ˰
ĕĚµÝ˰ ę˫ʭµģù˰ü

ľĸī˰ěù˰ĶýʭŒŎ˰Ŕý˰ĵʭċęù˰ŌĖķ˰ŗ˰üŊʭİŎ˰ŏĕŘþő˰ĶŎʭċ˰ŏŘØ˙ŕ˰äþŰʭĸŎ˰äĿĚį˰ěù˰˛ēĖŎ˰ŐŰù˰ãęʭĄēʭğ˰ãʭŕ

ʭµŞŎ˰äŋŎʭµÝ˰ĂµńýʭİŎ˰ʯäĸŞµģ˰ĶýʭµŒŎ˰Ŕµý˰ľµŊòŎ˰ŔĸċùĚŎ˰ŌĖķ˰˛ŞŊĕ˰Ŕý˰
Ăğù˰ʭµý˰˛ēĖµŎ˰ŐµŰù˰üµŊʭİŎ˰ŏ

˫ʭáĖŰĕä˙ő˰ŔĸŞģ˰ãʭŕ
ĂĿʭŰ˰ŏùŘă

˰āʭµŰí˰üµğʭŒŎ˰Ŕ˙ċĚă˰ěù˰˫ĕʭŀĄğù˰
Ăğù˰äŀĸī˰ŗ˰āŘŃ˰ĭʭńő˰ãùęùĕ˰ĜŞő˰äŰùŘĄĐŎ˰ıʭĐŊ˰Ŕý˰˛ēĖŎ˰ŐŰù

˰ŏíĚŃŔý˰ˉāŘŃ˰Ŕİńő˰ŏùŘŒķĂŀâģ˰ŏʭŞŎ˰Įŋē˰˛ýʭńŎ˰ęĕ˰ŗ˰ùę˰ŏíĚµŃ˰ãĕĖµķ˰ěʭµČķù˰ʭµý˰ŏíĚµŃ˰ĕùĖµķù˰ãĜŞâőù

äŎŔý˰ŏùŘăù˰äŰùŘĄĐŎ˰üŰʭĸŎ˰ŏùŘŒķ
ĕĚý˰Ōʭő˰˛ēĖŎ˰ŐŰ



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēʭÏōŕĕĜő˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʸʸ	ʵʺʳ
ğęĚýä˨ŔŊʭńŎˈĕùĖķù˨ˇùĕ˨ęĕĽęʭĸ˙ŊùÿĚŰŊù˨ŏíĚŃŐ˙ŞŊęŘŞ

ġŘē˨ŐĠĐŎĚĿ˨ŗōģ˨ĕŘĸĠŎĕʭýíã

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʹʺ

ĶýʭŒŎ

ʾ
ŏíĚŃʯōŰĚÝŔ˙ċĚă˰ʲʭīęäŰőʭŖŀµħùäʯŋķĖµ˙ĐŎäŗʯŏùęʭµÞ˙ŕŔµĠğŘŎńĐăŞăʭµńäµâŒŕĚĿä

ʯĚÝĘŊùęùĕōŃ˰ʲʾˀ˅ˀġ�

ʿ
ŐýùĚŞćùʯãęĜċŅęʭþŎŐýʯĖ˙ĐŎĀŰʭŖŒŊùäĿüŰĚĻĆŰĖĐŊùŗʯĚćťùęùĕ´ʭŞďùąùĚĄŊùʯäµýĚĸŊù

ʲāŗĚŞýʿʽʽʾŌ


ˀ
Őýù˰ʯĖŰęĕʯŐĠď˰Őý˰Ė˙ĐŎ˰ĚÞýŘýùċäý˰ʯĀļŋŊù˰ Ě˫Ŗ˙äý˰ʯʭőäý˰ʲʭċ
ʭă

ˁ
Őýù˰ŔµþĄÞŎ˰ʯŏŗęʭµŕ˰Ėµ˙ĐŎ˰ŌŦĠŊùĖþķ˰łŞńĐă˰ʯŔļŋŊù˰ĞŞŰʭńŎ˰ōČĸŎ˰ʯĖ˙ďï˰ŐŞĠĐŊùŘýù˰ʯĝęʭĿ

äý˰ʯäŎŦğťù˰ŌŦķťù˰ʲʭċʾˁʽˁ
Ł

˂
Őýù˰ʯŉŘµ˙ĸ˙Ŋù˰ûĚµĸŊù˰ĀµļŊ˰ŐµŎ˰ŔµŞŋķ˰ʭµ˙Ŋ˰ěʭµŒÞŊù˰ŗ˰ŉŗťù˰ěùĚµİŊù˰ʯäŋķ˰ĖŞğ˰ʯäőùĖ˙ŕ˰ŌŘĨĸŎ

˰´ʭŞďť˰ĂŞþŊù˰ŉí˰ŔĠğŘŎ˰ʲłŞńĐăʲĖŖĤŎ˰ʯąùĚĄŊù˰´ʭŞďť˰ĂŞþŊù˰ŉí˰ŔĠğŘŎ˰ʯąùĚĄŊùʾˁˀʾ
Ł

˃
Őýù˰ʲōŃ˰ʯ ě˫ŘĐŊù˰ûĕù˰ĚĤő˰ʯûĚĸŊù˰ŏʭĠŊ˰ʯęŘĴŒŎʾˁʽ˂
Ł

˄
ŐµĠď˰ŐĠď˰łŞńĐă˰ʯ´ʭŀĤŊù˰ûʭĄÝ˰ŐŎ˰āʭŞŖŊťù˰ʯʭŒŞğ˰äŋķŘýù˰ʯäµŋŎí˰˫ĕùě˰üµĄÞŎ˰ĚµĤŒŊù˰ĜµÝĚŎ

˰ʲōŃ˰ʯäŎŦğťù˰ŌŦķťùʾˀ˄˃˰�ġʾˁʾ˅
Ł

˅
ùĖþķ˰Őý˰äþŒŊùĖþķ˰äīʭŃ˰ʯãĚÞő˰Ė˙ďï˰Ŕµý˰üµńŋŎ˰ŏŘµŒŀŊù˰āʭďŦİµħù˰äĿ˰ŌŘŋĸŊù˰ĶŎʭċ˰ʯŉŘğĚŊ

ʯ´ʭ˙ŋĸŊù˰ęŘĄğĕ˰ʲāŗĚŞý˰ʯä˙ŋķťù˰ŔĠğŘŎʾˀˆ˂˰�Łʾˆ˄˂
Ō

ˆ
ŏùŘēùʯʭŀĨŊùŏùŘēù˰˛÷ʭğę˰ʲāŗĚŞý˰ʯä˙ŋķšù˰ĀĠğŘŎ˰ʯ´ʭĿŘŊù˰ŏŦē˰ŗ˰ʭŀĨŊùʾˁʿ˃˰�Łʿʽʽ˂
Ō

ʾʽ
ōŃĚŊù ěʭČķù ʯŌʭĠ˒ý ʯęùĚ˒ċ ĕʭŖőʾˆ˰ʯĀŞŎŦµğťù˰ĀµĠğò˙Ŋù˰ʯōŰĚµÞŊù˰ŏíĚµńŊù˰äĿāŗĚµŞýʲ˰ĀµĸþİŊù

ĀŞőʭĈŊù˰ʯʾˁʾˁŁ


ʾʾ
˰ŗ˰ŔµĸċùĚŎ˰ʯäþµğʭĐŊù˰ěʭµČķţù˰ŗ˰ĀŞµīʭŰĚŊù˰ŌŘµŋĸŋŊ˰ŔŞőíĚŃ˰āùęʭģù˰ʯĕŘ˙ĐŎ˰ĮğʭþŊùĖþķ˰ʯĂŞĔý

˰ʲ Ě˫ŕʭŃ˰ʯûʭĄÞŋŊ˰ŔŎʭĸŊù˰ŔŰĚĨ˙Ŋù˰ŔøŞŖŊù˰ʯęʭČő˰üĻùę˰ŉŘŋĻě˰ʲōŰĖńăʿʽʽ˃
Ō

ʾʿ
˰ʯĖŞĸğ˰ʯäĸŞŀģ˰ŗ˰ęŘĨŒŎ˰ʯŏùŘŋŖÏˈŔŰĚĴő˰Ėńő˰ŗ˰äýʭŰěęùŏíĚµŃ˰ãĕĖµķ˰ěʭµČķù˰ãˇŋµĨĿ˰ŗĕ˰ʯ˰ŔŎʭŒ

ĢŕŗÚÏ˰ŏʭĄĠŎě˰ŗ˰ĜŞŰʭÏ˰ʯŉŗù˰ĚĄĿĕ˰ʯĆŰĖď˰ŗ˰ŏíĚŃ˰ãʭŕʾˀ˅˅
ġ

ʾˀ
˰ʯãĚŕŘċ˰ʯĕʭ˙ď˰Őý˰˛Şķʭ˙ğù˰ʯŐŞµŰŦ˙ŋŊ˰ōµŋĸŊù˰ęùĕ˰ʯęʭµİķ˰ęŘŀļŊùĖþķ˰Ė˙ďï˰ʲłŞńĐă˰ʯčʭĐĨŊù

˰ʯŌęʭŖ×˰Íʭ×˰ʲāŗĚŞýʾˁʽ˄˰�Łʾˆ˅˄
Ō

ʾˁ
˰ʯŔĸŞµĤŊù˰˛÷ʭµğŗ˰ʯŐµĠď˰Őý˰Ė˙ĐŎ˰ʯäŋŎʭķ˰ĚďĂµŞþŊù˰ŉí˰ŔµĠğŘŎE´ʭµŞďţ˰ʲāŗĚµŞý˰ʯąùĚĄŊù

İŊù˰ʯĀŞőʭĈŊù˰Āĸþʾˁʾˁ
Ł



ʵʹʻ
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ʾ˂
ĂŰí˰äńăĖ˙ĐŎ˰ĖŞğ˰ʲŔ˙ċĚă˰ʯŏíĚŃ˰ãĕĖķ˰ěʭČķù˰ʯĕʭģę˰ʯŔŀŞŋē˰ʯěùĚŞģ˰˫ʭâĤőùĕ˰āùęʭĤĄőù˰ʯäŖŋŊù

ãĕ˰ʲěùĚŞģ˰˫ʭŎʾˀ˃˂
ġ

ʾ˃
ʯäőʭŖŀħù˰üĻùęäý˰ʯûʭĄÞŊù˰ĚĤő˰ĚĄĿĕ˰ʯŏíĚńŊù˰üŰĚĻ˰äĿ˰āùĕĚŀ˙Ŋù˰ʲʭċʾˁʽˁ
Ł

ʾ˄
˰ʯäŋķĖ˙ĐŎ˰ʯäőʭŖŀħù˰äŰʭīęˈÿĚŰùĕ˰äğęĚýŐ˙ŞŊ˰ŏíĚŃ˰Ľęʭĸ˙ŊùˇʯŏíĚŃ˰ʯŏʭµğʭŒģęŗʭē˰äŕŗÚÏ

˰ŏʭĄĠŎě˰ŗ˰ĜŞŰʭÏʾˀ˅˂
ġ

ʾ˅
˰ŏíĚŃ˰ŌŘŋķ˰ʯäŋķĖ˙ĐŎ˰ʯäőʭŖŀħù˰äŰʭīęʿ˰ĜµÝĚŎ˰ʯ˔äőʭµĠőù˰ŗ˰äµĸŞþį˰ŌŘµŋķ˰ęĕ˰ŏíĚµŃ˰ěʭČķù˕

ŐŞý˰ʲōŃ˰ʯäŀİĨ˙Ŋù˰ĚĤő˰ŗ˰Ŕ˙ċĚă˰äŋ˙ŋŊùʾˀˆʿ
ġ

ʾˆ
äŰʭīęʯäőʭŖŀħùʯäŋķĖ˙ĐŎãŘŋķʯĚŖŎʯŐŞĠďˈäğęĚýěʭČķùŏíĚŃęĕŔŎʭŒĤőùĕŏíĚŃęŘµŞŊù

Ő˙ŞŊˇʯŏíĚŃę˫ŗĕ˰ʯŏʭğʭŒģęŗʭē˰äŕŗÚÏʾˀʯę˫ʭ˙ģʿˁʯęʭŖýŗŏʭĄĠýʭăʾˀˆ˄


ʿʽ
ʯãĖŞýěĖ˙ĐŎŐýäĬăĚŎ˰Ė˙ĐŎʯĉʭăʯĝŗĚĸŊùʲłŞńĐăäŋķʯãĚŞģʯĚÞŀŊùęùĕāŗĚŞý˰ʲäýʭă


ʿʾ
ʯãĚĤĔŎěŔŋŊùęʭċĕŘ˙ĐŎŐýʯĚ˙ķĝʭğùʯĀĻŦþŊùüĄÞŊùęùĕʯŔŰĚĨ˙Ŋùʲ Ě˫ŕʭŃʾˆʿʿŌ


ʿʿ
ʯŐŞĸŊù˰ûʭĄÝ˰ʯĖ˙ďù˰Őý˰˛Şŋē˰ʯãĖŞŕùĚĿʯäŰùĚŎʭµğ˰ōŞŕùĚµýù˰ĚµĄÝĕ˰ŗ˰äµŎŗĜĔŎ˰ãĖµŖŎ˰łµŞńĐă

˰ʯ Ě˫ČŖŊùęùĕ˰ŔĠğŘŎäý˰ʲʭċʾˁʾʽ
Ł

ʿˀ
˰ʯ Ě˫µČŖŊùęùĕ˰ŔĠğŘŎ˰ʯäĸĿùĚŋŊ˰ĚŞþÞŊù˰čĚĤŊù˰üŰĚĻ˰äĿ˰ĚŞŒ˙Ŋù˰čʭþĨ˙Ŋù˰ʯĖ˙ĐŎ˰Őý˰Ė˙ďï˰ʯäŎŘŞĿ

˰ʲōŃʾˁʽ˂
Ł

ʿˁ
ãŘŋķʯĚŖŎʯŐŞĠďʯŘŋýĖ˙ĐŎʯęĕʭńŊùĖþķäğęĚý˛ēĖµŎˈäµďŗˇęĕÿĚµŰùĕĽęʭµĸ˙ŊùęŘµŞŊŗù

ʯŐ˙ŞŊŃŏíĚäŕŗÚÏʯŏʭğʭŒģęŗʭēę˫ŗĕʾˁʯę˫ʭ˙ģʿ˄ʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˅


ʿ˂
äŋķ˰ĖŞğ˰ʯäģĚŃ˰ʯŏíĚŃ˰ĝŘŎʭŃ˰ʯĚþÝù˰ʯŌŘğ˰Íʭ×˰ʲŏùĚŖį˰ʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕʾˀ˃ʾ
ġ

ʿ˃
ʭþįʭþįäŰʯĖŞğĠďĖ˙ĐŎŞʯŐ˙ŊùŞŏùĜĿäĠŀăŞĚʯŏíĚńŊùŔĸŎʭċğęĖŎŞʯŐōŃ˰ʲʾˁʾ˄
Ł

ʿ˄
ʯäĐŰĚįĚĔĿŐŰĖŊùŐýʯĖ˙ĐŎĶ˙ČŎʯŐŰĚĐþŊùĚĤőʯãŘĬăĚŎŏùĚŖÞă˰ʲʾˀ˄˂ġ


ʿ˅
ʯŐ˙ŞŊęŘŞŊù˰ŏíĚŃ˰ŔŎʭŒĤőùĕ˰ʯęŘŞŊù˰ʯŐ˙ŞŊ˰ʲŏùĚŖă˰ʯāʭķŦįù˰āùęʭĤĄőùʾˀˆˀ
ġ

ʿˆ
˰ŗ˰äµ˙ŋķ˰āùęʭµĤĄőù˰ĂÝĚµģ˰ʯŌùęí˰Ėµ˙ďù˰ʲŔ˙ċĚă˰ʯŏʭőŘŰ˰āʭŞīʭŰę˰ĒŰęʭă˰ʯĞŎʭă˰Ěğ˰ʯĆŞŕ˰˛ĄŞŊ

˰ʲŏùĚŖă˰ʯäâŒŕĚĿʾˀ˅ʾ
ġ

ˀʽ
˰ʯãŘŀİĨŎĀĿʭńĈŊù˰ ÿęùěŗ˰ʯōŰĚÞŊù˰ ŏíĚńŊù˰āʭ̇ ŋÝ˰äĿ˰łŞńĐĄŊù˰ ʯŐĠď˰̡ ŏùĚŖă˰ ʯäŎŦğťù˰ ĕʭģęţù˰ ŗʾˀ˃˅
ġ

ˀʾ
ʯĂĿĚĸŎĖ˙ĐŎʯãĕʭŕŌŘŋķʯäőíĚŃŔĠğŘŎäâŒŕĚĿäăùęʭĤĄőù˰ʲōŃ˰ʯĖŞŖ˙ĄŊùʾˀ˄˅
ġ

ʶʵ
ʯʭīę˰ĖŞğ˰ʯûĕòŎÿĚŰùĕ˰Ėńő˰ŔŊʭńŎ˰ŔĸŞµģ˰ŔŋČŎ˰ʯŔĸŞģ˰äőʭþŎ˰ŗ˰´ùęí˰ĝʭğù˰Ěý˰Ő˙ŞŊ˰ŏíĚŃ˰Ľęʭĸ˙Ŋù

˰ĜŞŰʭÏ˰ʯäğʭŒģʾˀ˅˄
ġ
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$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʹʼ

%LEOLRJUDSK\
��� 7KH� +RO\� 4XUDQ�� WUDQVODWHG� E\� 5H]DHL� (VIDKDQL�� 0RKDPPDG� $OL� HW� DO��� 'DU� DO�'KLNU�

&XOWXUDO�5HVHDUFK�,QVWLWXWH��4RP�������

��� ,EQ�$WKLU� -D]UL��0XEDUDN� ,EQ�0XKDPPDG��$O�1DKD\D�)L�*KDULE�$O�+DGLWK�ZD�$O�$WKDU��

'DU�$O�$K\D�$O�7DUDWK�$O�$UDEL��%HLUXW�������

���,EQ�'DULG��$EX�%DNU�0XKDPPDG�LEQ�+DVVDQ�� MDPKXUDW�DO�OXJKDW� �/DQJXDJH�FRPPXQLW\���

Q��S��Q��G��

��� ,EQ� )DULV�� $EX� DO�+XVVHLQ� $KPDG�� 'LFWLRQDU\� RI� &RPSDUDWLYH� /DQJXDJH�� UHVHDUFK� E\�

$EGXO�6DODP�0XKDPPDG�+DUXQ��,VODPLF�0HGLD�6FKRRO��%LMD�������$+�

���,EQ�0DVRRP�+DPHGDQL��6D\\LG�$OL��7KH�ILUVW�W\SH�DQG�WKH�WUHDVXUH�RI�WKH�FRPPRQ�$UDELF�

ODQJXDJH��UHVHDUFK��$O�%D\W�,QVWLWXWH�IRU�WKH�5HYLYDO�RI�+HULWDJH��$O�%D\W�,QVWLWXWH�IRU�WKH�5HYLYDO�

RI�+HULWDJH��0DVKKDG����������$+�

���,EQ�0DQ]RRU��$UDELF�ODQJXDJH��SXEOLVKLQJ�WKH�OLWHUDWXUH�RI�WKH VHPLQDU\��4RP���������$+�

���$EX�$OL� 6LQD�� 7KHRORJ\� IURP� WKH�%RRN� RI�+HDOLQJ�� UHVHDUFKHG� E\� +DVVDQ� +DVVDQ]DGHK�

$PROL��,VODPLF�3XEOLVKLQJ�&HQWHU��4RP�������$+��������$+�

���$KPDG�1DNUL��4D]L�$EGXO�1DEL� ELQ�$EGXO� 5DVRRO�� -DPH� 
DO�8OXP� IL� ,VWLODKDW� DO�)RQXQ�

QLFNQDPHG�E\�WKH�RUGHU�RI�WKH�VFKRODUV�� 6FLHQWLILF�,QVWLWXWH��%HLUXW�������$+��������$'�

���$O�6DID�%URWKHUKRRG��7UHDWLVHV�RI� WKH� EURWKHUV� DQG� ORYHUV� RI� OR\DOW\�� 6FLHQWLILF� ,QVWLWXWH��

%HLUXW�������$+��������$'�

���� 1DKDQ� -DUUDU�� %DVVDP�� 7KH� 0LUDFOH� RI� WKH� 1XPEHU� ��� LQ� WKH� +RO\� 4XUDQ�� ,VODPLF�

)RXQGDWLRQ��%HLUXW��6HFRQG�3ULQWLQJ�������$+�

����%DNKLW��$EG�DO�%DVLW�0DKPRXG��4XUDQLF� UHIHUHQFHV� WR� WKH� VFLHQFHV�RI�PDWKHPDWLFV� DQG�

WKH� PLUDFOH� RI� UHFNRQLQJ�� UHIHUHQFH� DQG� SUHVHQWDWLRQ�� =DJKORXO� 5DJKHE� 1DMMDU�� $O�+L\\D� DO�

0DVUL\D�DO�$ODP�IRU�WKH�ERRN��&DLUR�������

���� 3DKODYDQ�� 0DQVRXU� DQG� 6KDILHH�� 6DHHG�� �(YDOXDWLRQ� DQG� &ULWLTXH� RI� WKH� 7KHRU\� RI�

1XPHULFDO�0LUDFOH�RI�WKH�4XU
DQ���7ZR�4XDUWHUO\�4XDUWHUO\�RI�4XUDQ�DQG�+DGLWK�5HVHDUFK��)LUVW�

2IILFH��)DOO�DQG�:LQWHU������

���� -RKDUL�� ,VPDLO� ,EQ� +DPPDG�� $O�6LKDK�� UHVHDUFK�� $KPDG� $EGXO� *KDIRRU� $WWDU�� 'DU� DO�

$ODP�IRU�WKH�SHRSOH��%HLUXW��IRXUWK�HGLWLRQ�������$+��������$'�

���� +XU� $¶PLOL�� 0XKDPPDG� LEQ� +DVVDQ�� :DVD
LO� DO�6KL
DK� �6KLLWH� PHDQV��� $OX� $O�%D\W�

)RXQGDWLRQ��SHDFH�EH�XSRQ�WKHP��IRU�WKH�UHYLYDO�RI�LQKHULWDQFH��%HLUXW��6HFRQG�HGLWLRQ�������$+�

����.KDOLID��5DVKDG��1XPHULFDO�0LUDFOH� RI�4XUDQ�� WUDQVODWHG� E\�6H\\HG�0RKDPPDG�7DJKL�

$\DWROODK��6KLUD]�8QLYHUVLW\�3UHVV��6KLUD]��'HFHPEHU������

���� 5DJKHE� ,VIDKDQL�� $O�0XIUDGDW� )L� *KDULE� $O�4XUDQ�� 'DIWDU� 1DVKU� $O�.LWDE�� %LMD�� �����

$+�

����5H]DHL� (VIDKDQL��0RKDPPDG�$OL�� �6WXG\�RI� WKH�4XUDQ�� DQ�(QF\FORSHGLD�E\�/HDPDQ���

dŚĞ�YƵƌΖĂŶ�ĨƌŽŵ�KƌŝĞŶƚĂůŝƐƚƐ�WŽŝŶƚƐ�ŽĨ�sŝĞǁ͕ )DOO�DQG�:LQWHU������



ʵʺʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϮϱϱͲϮϳϬ
/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ΗEƵŵďĞƌƐΗ�ĂƌƚŝĐůĞ�ŝŶ�KůŝǀĞƌ�>ĞĂŵĂŶΖƐ��ŶĐǇĐůŽƉĞĚŝĂ�ŽĨ�ƚŚĞ�YƵƌĂŶ

������������������������������������

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

����5H]DHL� ,VIDKDQL��0RKDPPDG�$OL��4XUDQLF�6FLHQFHV��� �0LUDFOH�RI�4XUDQ� LQ�1DWXUDO� DQG�

+XPDQ�6FLHQFHV���,QWHUQDWLRQDO�&HQWHU�IRU�7UDQVODWLRQ�DQG�3XEOLFDWLRQ�RI�0XVWDID��4RP�������

����5H]DHL�(VIDKDQL��0RKDPPDG�$OL��$ODZL��+XVVDLQ���6WXG\�RI�WKH�0LUDFOH�RI�WKH�4XUDQ�LQ��

WKH�4XUDQ�� DQ� (QF\FORSHGLD� E\� 2OLYHU� /HDPDQ��� dŚĞ�YƵƌΖĂŶ� ĨƌŽŵ�KƌŝĞŶƚĂůŝƐƚƐ� WŽŝŶƚƐ� ŽĨ� sŝĞǁ��

9ROXPH�����1XPEHU�����6SULQJ�DQG�6XPPHU������

����=XEDLGL��0RKDPPDG�,EQ�0RKDPPDG�0RUWH]D��7DM�$O�$UXV��5HVHDUFK��$OL�6KLUL��'DU�DO�

)LNU��%HLUXW��%LWD�

����=DPDNKVKDUL�� -DUXOODK�0DKPRXG� ,EQ�8PDU��%DVLV�RI�5KHWRULF��(J\SWLDQ�/LEUDU\��&DLUR��

�����

����)DUDKLGL��.KDOLO�,EQ�$KPDG��.LWDE�DO�$LQ��UHVHDUFK�E\�0HKGL�0DNK]XPL�DQG�'U��,EUDKLP�

6DPDUDL��'DU�DO�+LMUD�,QVWLWXWH��Q��S��������$+�

����)D\XPL��$KPDG�,EQ�0XKDPPDG��$O�0LVEDK�$O�0XQLU� LQ�*KDULE�$O�6KDUK�$O�.DELU� IRU�

5DIL�
��'DU�$O�+LMUD�,QVWLWXWH��4RP�������$+�

���� $ODYL� 0HKU�� +XVVHLQ�� 0RKDPPDG� %HOOR�� $EGXO� 4DGHU�� $� 6WXG\� RI� WKH� (QWU\� RI�

�5HYHODWLRQ�� LQ� dŚĞ� YƵƌĂŶ͗� ĂŶ� ĞŶĐǇĐůŽƉĞĚŝĂ� ďǇ�2OLYHU� /HDPDQ�� dŚĞ� YƵƌΖĂŶ� ĨƌŽŵ� KƌŝĞŶƚĂůŝƐƚƐ�

WŽŝŶƚƐ�ŽĨ�sŝĞǁ͕ ����1XPEHU�����)DOO�DQG�:LQWHU������

���� *KRUDVKL�� 6H\\HG� $OL� $NEDU�� 'LFWLRQDU\� RI� WKH� 4XUDQ�� ,VODPLF� /LEUDU\�� 7HKUDQ�� 7KLUG�

(GLWLRQ�������

����7DEDWDEDL��6D\\LG�0XKDPPDG�+XVVHLQ��WKH�&ULWHULRQ�LQ�WKH�,QWHUSUHWDWLRQ�RI�WKH�4XU
DQ��

6RFLHW\�RI�7HDFKHUV��4RP�������$+�

��� 7XUDLKL��)DNKUXGGLQ�ELQ�0XKDPPDG��0DMPD¶�DO�%DKUDLQ��0RUWD]DYL�3XEOLVKLQJ��7HKUDQ��

�����

����/HDPDQ��2OLYHU��dŚĞ�YƵƌĂŶ͗�ĂŶ�ĞŶĐǇĐůŽƉĞĚŝĂ��,QIRUPDWLRQ�3XEOLFDWLRQV��7HKUDQ�������

���� /LWWOH� +HDWK�� 6LU� 7KRPDV�� +LVWRU\� RI� *UHHN� 0DWKHPDWLFV�� WUDQVODWHG� E\� $KPDG� $UDP��

6FLHQWLILF�DQG�&XOWXUDO�3XEOLVKLQJ�&RPSDQ\��7HKUDQ�������

����0XVWDIDZL�� ,KVDQ�� 5HVHDUFK� LQ� WKH� ZRUGV� RI� WKH� +RO\� 4XUDQ��0LQLVWU\� RI� &XOWXUH� DQG�

,VODPLF�*XLGDQFH��7HKUDQ�������

����0D¶UHIDW��0RKDPPDG�+DGL��4XUDQLF�6FLHQFHV��$O�7DPKLG�3XEOLVKLQJ�&XOWXUDO� ,QVWLWXWH��

4RP�������

����0RDGGDE�� 6H\\HG� 5H]D�� $UWLFOH� UHYLHZ� RI� WKH� /HDPDQ�4XUDQ� (QF\FORSHGLD� EDVHG� RQ�

6KLLWH�YLHZV�DQG�SULQFLSOHV��-RXUQDO�RI�6KLLWH�6WXGLHV��)DOO������


