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,Q� 6KLLWH� FRPPHQWDULHV�� WKHUH� DUH� UHFLWDWLRQV� DWWULEXWHG� WR� WKH� ,QIDOOLEOHV�
�$6�� ZKLFK� DUH� LQ� WKH� SRVLWLRQ� RI� SURYLQJ� LQGHSHQGHQW� UHDGLQJV� IRU� WKH�
,QIDOOLEOHV� �$6��� 7KH� DQDO\VLV� RI� WKLV� LVVXH� LV� LPSRUWDQW� EHFDXVH� WKH�
SUHUHTXLVLWH�DQG�RQH�RI�WKH�SULQFLSOHV�LQ�WKH�LQWHUSUHWDWLRQ�RI�WKH�4XU
DQ�LV�WR�
NQRZ�WKH�FRUUHFW�UHFLWDWLRQ��

7KH� SUHVHQW� DUWLFOH� LV� D� GHVFULSWLYH�DQDO\WLFDO� PHWKRG� RI� UDWLRQDO� DQG�
QDUUDWLYH�ZD\� DQG�ZLWK� D� KLVWRULFDO� DSSURDFK� LQ� UHVSRQVH� WR� WKH� TXHVWLRQ� RI�
KRZ�WKHVH�UHDGLQJV�FDQ�EH�DQDO\]HG�EDVHG�RQ�WKH�UHIOHFWLRQ�RI�WKH�4LUDDWV�RI�
WKH� ,QIDOOLEOHV� �$6�� LQ� 6KLLWH� LQWHUSUHWDWLRQV� XS� WR� WKH� VL[WK� FHQWXU\�� ,Q� WKH�
VL[WK� FHQWXU\��0DMPD� 
DO�%D\DQ� H[SDQGHG� WKHVH� UHDGLQJV� E\� QDUUDWLQJ� DERXW�
���� UHFLWDWLRQV� IURP SUHYLRXV� LQWHUSUHWDWLRQV��2QH�RI� WKH�SRVVLEOH� IDFWRUV� LQ�
WKH� IUHTXHQF\�RI� WKHVH�QDUUDWLRQV�ZDV� WKH� HIIHFW�RI�6KHLNK�7XVL
V�PHWKRG�RI�
UHDVRQLQJ� RQ� WKH� LQWHUSUHWDWLRQ� RI� 0DMPD� 
DO�%D\DQ�� � $OVR�� WKH� SUHYDLOLQJ�
OLWHUDU\� DWPRVSKHUH� LQ� WKLV� FHQWXU\� DQG� WKH� VXEVHTXHQW� H[SDQVLRQ�RI� OLWHUDU\�
LQWHUSUHWDWLRQV�VXFK�DV�$O�.DVKDI�E\�=DPDNKVKDUL�DQG�$O�0XKDUUDU�$O�:DML]�
E\�,EQ�$WL\DK�$QGDOXVL�KDYH�QRW�EHHQ�XQDIIHFWHG�E\�7DEDUVL�LQ�WKLV�DUHD�

.H\ZRUGV� 4XUDQLF�6FLHQFHV��'LIIHUHQFHV�LQ�5HFLWDWLRQ��+DGLWK��,QIDOOLEOHV�
�$V���6KHLNK�7XVL��0DMPD�
$O�%D\DQ�

��'DWH�RI�UHFHLYLQJ� ���2FWREHU�������'DWH�RI�DSSURYDO� ���'HFHPEHU������

���5HVSRQVLEOH�DXWKRU��6WXGHQW�LQ��WK�/HYHO�RI�MXULVSUXGHQFH�DQG�LWV�SULQFLSOHV��4RP�VHPLQDU\� PRUWH]DT\#JPDLO�FRP

���0DVWHU�RI�(GXFDWLRQ�RI�4RP�8QLYHUVLW\�RI�(GXFDWLRQ� OLODHNUDGOR��#JPDLO�FRP
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ýŐŞŎŘĨĸŎ˰ãùĚEŏíěù˰ŔŋøĠŎ˰ŐŰù˰˛ŞŋĐă˰
ĖŒĄĠŕĢŞÏ˰ŔÝ˰ĕęùĕ˰ĂŞ˙ŕù˰ĂŖċ˰ęĕ˰ŔķŘµīŘŎ˰ŉŘµħù˰ěù˰ŗ˰ěʭµŞő

˰ʭµý˰ŗ˰äµŋńő˰ŗ˰äµŋńķ˰äµŋŞŋĐă˰µ˰äŀŞµħŘă˰ġŗę˰ʭµý˰Ěīʭď˰ŔĄģŘő˰
Ăğù˰ĎŞĐħ˰Ă÷ùĚŃ˰ĂēʭŒģ˰ʯŏíĚŃ˰ĚŞĠŀă
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ŐŞŎŘĨĸŎEĶ˙ČŎ˰
ĕŘ˙ő˰˛ŞŋĐă˰ùę˰āʭ÷ùĚŃ˰ŐŰù˰ōĤģ˰ŏĚŃ˰ʭă˰ŔĸŞģ˰ĚŞğʭŀă˰ęĕ˰ęĕ˰˛µńő˰ʭý˰ōĤģ˰ŏĚŃ˰ęĕ˰ŏʭŞþŊù

˰ĕŗĖďʾˁ˂˰äŊʭµ˙Ąďù˰˛ŎùŘķ˰ěù˰
Ăğù˰˫ĕĚÝ˰ŌùĖŃù˰āʭ÷ùĚŃ˰ŐŰù˰ġĚĄĠá˰Ŕý˰ĕŘē˰ěù˰˛þŃ˰ĚŞğʭŀă˰Ŕý˰ĂþĠő˰Ă÷ùĚŃ

˛ńő˰ŐŰù˰ãĖŎʭĠý˰ęĕʭŕĚŞµĠŀă˰Ěý˰äğŘį˰ĒŞģ˰äŊťĖĄğù˰ġŗę˰ĚŞćðă˰ŔýĶ˙ČŎ˰ŐŞµŒØ˙ŕ˰
Ėµģ˰ ę˫ʭµģù˰ŏʭµŞþŊù

ęĕ˰ŗ˰ŏĚŃ˰ŐŰù˰ęĕ˰ōÝʭď˰äýĕù˰ãʭĬĿ˰ŗ˰ãĚµĤĔŎě˰ŔĄµģŘő˰ĽʭµĤÝ˰ŏŘµØ˙ŕ˰äµýĕù˰ĚŞµğʭŀă˰äáĕĚĄµĠá˰ŏí˰äÏ

˰äğĚþį˰ãŘğ˰ěù˰äáĕĚĄĠá˰ŐŰù˰ęĕ˰ĜŞő˰äĠŊĖőù˰ŔŞİķ˰Őýù˰ŔĄģŘő˰ĜŞċŘŊù˰ęĚĐ˙ŊùýäćðăŞĚ
Ăğù˰˫ĕŘþő
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ŔŋŊù˰˫Ùùŗ˰ĢőùŘē˰ęĕ˰ĚŞŞļă˰
Ăğù˰ãęùĘáĚŞćðă˰ŐŰù˰ĕęùŘŎ˰ěùˇäŊĜĄĸŎ˰ĮğŘă˰ŔµŰí˰ęĕ˰ʭµŕʾ˃ˁę˫Řµğ˰ùę˰´ʭµĠő
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ŏĚŃ˰ěù˰äēĚý˰ęĕ˰ōŰĚÝ˰ŏíĚŃ˰ĢőùŘē˰ŔŋøĠŎŔý˰
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Ăğù˰ęùĘáĚŞćðă˰ōĤģ

ŐŞŎŘĨĸŎ˰Ŕý˰ûŘĠŒŎ˰āʭ÷ùĚŃ˰ġĚŰĘÏ˰ŌĖķ˰ʯĂğùE
ĂĠŞő ĚâŰĕ ãʭŒþŎ ĕę ʭŰ ġĚŰĘÏ ãʭŒĸŎ Ŕý
ˍ
ʭŎŗĜŊ

ŐŞŎŘĨĸŎ˰āʭ÷ùĚŃ˰˛ŞŋĐă˰ʭý˰ĭʭþăęù˰ęĕEʯûʭĄÝŔŊʭńŎ˰ŗ˰ʭŕ˰
Ăµğù˰˫Ėģ˰ŔĄģʭâő˰äŰʭŕŔµý˰ŔµőŘ˙ő˰ŏùŘŒķ

äŎ˰ûʭĄÝ˰Ŕý˰ŏùŘăˈŐŞĄğęĖ˙Ŋù˰ōŊʭĸŎˇĄģŘőŔŔŎŦķãĚÞĠķ˕ʾˀ˅˃˰ʯ˔ġˈĖŞŖ˙ĄŊùŏíĚµńŊù˰ŌŘµŋķ˰äµĿˇ

ĄģŘő˰Ōŗĕ˰ĖŋċŔĂŰí˕˰ĂĿĚĸŎ˰ŔŋŊùʾˀ˅˂µŊʭńŎ˰ŗ˰˔ġŔˈ˛ŕù˰Ŕµý˰ûŘµĠŒŎ˰āʭµ÷ùĚŃĂµŞýEˇ˕ʾˀˆˀ˰˔ġ

ĕĚÝ˰ ę˫ʭģù˰ʭŎù˰ˉĢŕŗÚÏ˰ŏʭŞŎ˰ęĕ˰ãęʭŎí˰ÜŞŒÞă˰ʭý˰ŗ˰äĔŰęʭă˰ĕĚÞŰŗę˰ʭý˰˛ŞŋĐă˰ʭŕ˰ãĕęùŘŎ˰
ĕęùĕ˰ĕŘċŗ˰ĚĄ˙Ý

˰ŏŘØ˙ŕˈ˛ŕù˰āʭµ÷ùĚŃ˰āʭµŰùŗę˰Ŕµý˰äĔŰęʭµă˰ġĚâőĂµŞýEˇʯĄµģŘőŔ˰ŗ˰äŒŞµĠďˈ˰Ŕµý˰ûŘµĠŒŎ˰āʭµ÷ùĚŃ

˛ŕùĂŞýEˇʯĄģŘőŔŐŞŎŘĨĸŎ˰āʭ÷ùĚŃ˰ġĚĄĠá˰˛ŎùŘķ˰Ŕý˰ãęʭŰĕEŔĄēùĕĚÏ˰ĚĄ˙Ý
Ėőù



ʴʴʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϬϵͲϭϮϴ
�E�>z�/E'� d,�� Y/Z�͛�d� �ddZ/�hd��� dK� d,�� /E&�>>/�>�^� ;�^Ϳ͕/E� d,�� /Ed�ZWZ�d�d/KE� K&� �>Ͳ

d��z�E��E��D�:D��Ζ�>Ͳ��z�E
DŽƌƚĞǌĂ�zĂŐŚŽƵďŬŚĂŶŝ�'ŚŝĂƐǀĂŶĚ ĂŶĚ�>ĞŝůĂ��ŬƌĂĚůŽŽ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʾ˨µĂ÷ùĚŃ˨ŌŘŖŀŎ

˰ŔĤŰę˰ěù˰ŗ˰ęĖĨŎ˰Ă÷ùĚŃ˰Ŕ˙ŋÝˈ´ĚŃˇù˕˰Ăµğù˰ĵʭµ˙Ąċù˰ŗ˰Ķ˙ċ˰ŏí˰ãŘļŊ˰ãʭŒĸŎ˰ŗĝęʭµĿ˰Őµý˰Ėµ˙ď˰ʯ

ʯŔļŋŊù˰ĞŞŰʭńŎ˰ōČĸŎʾˀˆˆłŞńĐĄŊù˰ʯãŘŀİĨŎ˰ˉ´ĚŃ˰˫ĕʭŎ˰ʲŜĿāʭ˙ŋÝŏíĚńŊù˰ʯōŰĚÞŊùʾˀ˃ʽʲˆ�ʿʾ˔


˕˰ãęĜċ˰Őýù˄ˁʾŐŰù˰ùę˰Ă÷ùĚŃ˰˔˰ŗ˰ŏíĚµŃ˰āʭµ˙ŋÝ˰ãùĕù˰ĂµŞŀŞÝ˰Ŕý˰ōŋķ˰ʯāù´ùĚŃ˰ʲĂğù˰˫ĕĚÝ˰ľŰĚĸă˰ŔőŘá

˕˰Ăğù˰ûŘĠŒŎ˰ŏí˰ãŗùę˰ŗ˰˛Ńʭő˰Ŕý˰ŔÝ˰äĿŦĄēù˰ˉĂğù˰ĂŞŀŞÝ˰ŐŰù˰ĽŦĄēùċ˰Őýù˰ʯãęĜ˰ŗ˰ŐŞ÷Ěµń˙Ŋù˰ĖČŒŎ

ʯŐŞþŊʭİŊù˰ĖģĚŎʾˁʾˆ˰ʲˀ˔
ĚýŰʭÏŔ˙ŋÝ˰ʯľŰĚĸă˰ŐŰùŔŒğù˰ŗ˰˛ńő˰ʯĂŰùŗę˰ľµŰĚĸă˰ęĕ˰ĚµþĄĸŎ˰ãùĜµċù˰ěù˰ĕʭ

ʭ÷ùĚŃ
Ăğù˰ā

˕˰äĤÝęě˰ŐŞŒØ˙ŕ˄ˆˁęĕ˰˔Ł˰ŏí˰ľŰĚĸăŎäĖĠŰŘőʭ÷ùĚŃ˰ʲ˰ŗ˰ıʭµŀŊù˰Ŕý˰ĭŘýĚŎ˰ĽŦĄēù˰ěù˰āęʭþķ˰ʯā

ŗ˰ĽŗĚď˰ʭý˰ĭʭþăęù˰ęĕ˰ĽŦĄēù˰ŐŰù˰
Ăğù˰äďŗ˰āùęʭþķŏí˰ĂŞŀŞÝ˰ŗ˰ŏíĚŃ˰āʭ˙ŋÝ˰ŗ˰ľµŞŀĔă˰˛µŞþŃ˰ěù˰ʯʭŕ

˕ Ăğù ´ùĚ˒Ń ãŘğ ěù ŏí ŉʭĈŎù ŗ ĶŰĚĤă˰ʯäĤÝęě˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭŕĚþŊùʾˁʽ˅˰ʲʾ�ˀʾˆ˔


ʿµŔĸŞģ˨ĚŞĠŀă˨ŔØĔŰęʭă

ĚþŎʭŞÏ˰ʯŐŰĕ˰ĽęʭĸŎ˰ŐŞŞþă˰ęĕ˰ŏùĚþŎʭŞÏ˰ŔŀŞĳŗ˰ĝʭğù˰ĚýD˰ŏíĚµŃ˰ĚŞµĠŀă˰Ŕµý˰ŔµÝ˰ĕŘµý˰ãĕĚµĿ˰ŐŞĄµĠĔő

˛Đő˕˰ĂēùĕĚÏ�ˁˁ˔
Űù˰ěù˰Ėĸýäŋķ˰āĚĬď˰ŏʭĤJŐŞŎŘĨĸŎ˰ŗE˰ŏíĚµŃ˰ōµŖĿ˰Ŕý˰ĂþĠő˰ĕùĚĿù˰ŐŰĚăʭőùĕ

ŐŞŎŘĨĸŎ˰ęŘĬď˰ŏʭŎě˰ěù˰
ĖŒĄĠŕEŌęʭŖ×˰ŏĚŃ˰ʭăʯ˰ĕĚµÞŰŗę˰ʭµý˰ʭµŖŒă˰ŔĸŞµģ˰ŏùĚĠŀŎ˰ĮğŘă˰ŔĸŞģ˰ĚŞĠŀă

˰ʯäőʭİŋğ˕˰Ăğù˰˫ĕŘý˰äŰùŗęˈ˰ĒŞµģ˰ęʭµćí˰ęŘµĐŎ˰ʭµý˰ōŰĚµÝ˰ŏíĚµŃ˰ĚŞµĠŀă˰äµŎŦÝ˰äőʭþŎ˰äğęĚý˰ŗ˰˛ŞŋĐă

äğŘįˇ˰ʯʾˀˆʽ˰ʲ˂ʽ˔
ę˫ŗĕ˰ŐŰù˰ęĕĶ˙ċĝʭğù Ěý
ˍ
ʭĿĚħ˫ʭáĖŰĕ˰ŐŞŞþă˰ŗ˰ĂŊĜŒŎ˰ęĕ˰ŔÝ˰äăʭŰùŗę˰ãęŗí˰ãʭŕ

Ăğù˰ŔĸŞģʯäý˰ʯŏʭŞþĄŊù˰ʯäğŘį˕˰Ăğù˰ŔĄģùĕ˰ĜÝĚ˙ă˰ʲʭăʾ�˄˔
ōŖŎ˰ěùäŎ˰ ę˫ŗĕ˰ŐµŰù˰ĚŞµğʭŀă˰ŐŰĚă˰Ŕµý˰ŏùŘµă

ĚŞğʭŀăã˰ʲĖŒőʭŎˈäĿŘÝ˰āùĚĿ˰ĚŞĠŀăˇʯōŞŕùĚýù˰Őý˰āùĚĿäĿŘÝãĚÞĠķ˰ŐĠď˰ŌʭŎù˰Ŕý˰ûŘĠŒŎ˰ĚŞĠŀă˰ʯJ˰ʯ

ˈ˰ĚŞĠŀăŞĸŊùäģʭˇʯ˕˰äģʭŞķˀʿʽ˰ŗ˰˔Łˈ˰ĚŞĠŀăŊùä˙ńˇʯ˕˰ä˙Ń˰ōŞŕùĚýù˰Őý˰äŋķˀʽ˄
ĕĚÝ˰ ę˫ʭģù˰˔

āŗʭŀĄŎ˰ĕĚÞŰŗę˰ʭý˰ōŕĕ˰ŏĚŃ˰ʭă˰ōČŒÏ˰ŏĚŃ˰ěù˰ŔĸŞģ˰ĚŞĠŀă˰
Ăµğù˰˫Ėµģ˰ŔµċùŘŎ˰˛µþŃ˰ ę˫ŗĕ˰Ŕµý˰ĂþµĠő˰ãĚă

ŔĸŞģ˰ŏùĚĠŀŎʭý˰ŏĚŃ˰Ģģ˰ŐŰù˰ŏʭŞŎ˰ŔŋħʭĿ˰ęĕ˫ĕĚÝ˰ġŦă˰äŋńķ˰ŗ˰äŋŞŋĐă˰ĕĚÞŰŗę˰ĚŞµĠŀă˰ʭµý˰ŔµċùŘŎ˰ęĕ˰ʯĖőù

ĚŃ˛ŞŋĐă˰ěù˰ōŰĚÝ˰ŏíĚ˫Ŗý˰ĖőŗùĖē˰ĕùĚŎ˰ōŖĿ˰ęĕ˰äŋńķ˰ŗ˰äýĕù˰ãʭŕäŎ˰ ę˫ŗĕ˰ŐŰù˰āùĚ˙ć˰ěù˰ŗ˰ĖőŘģ˰ĖŒŎ˰Ŕµý˰ŏùŘµă

˰ʲŏŘØ˙ŕ˰ãęŘŖĤŎ˰ĚŞğʭŀăˈŏʭŞþĄŊùˇĒŞģ˰ʯ˕˰äğŘįˁ˃ʽ˰ŗ˰˔ŁˈĶ˙ČŎŏʭŞþŊùˇ˕˰äğĚþį˰ʯ˂ˁ˅Ł˰˔
ĕĚý˰Ōʭő

ōŕĕ˰ŏĚŃŰęʭþēù˰ŏʭŰĚċ˰ęŘŖĳ˰ʭý˰ōŕĕĜŞğ˰ʭă˰äŰùŗę˰ĕĚÞŰŗę˰Ŕý˰ŔĸŞģ˰ĚŞĠŀă˰ʯãĚâäŎěʭý˰ Ě˫İŞµğ˰ŗ˰ĕĕĚá

äŎ˰ŔĸŞģ˰äŋńķ˰äŋŞŋĐă˰ŏʭŰĚċ˰ľŃŘă˰Ćķʭý˰ŔĸŞģ˰ä˙ŋķ˰ĜÝùĚŎ˰ęĕ˰ŏʭŰĚċ˰ŐŰù˰ėʭµĔăù˰ʭý˰ŏʭŰĚċ˰ŐŰù˰
ĕĕĚá

ŐŞŎŘµĨĸŎ˰ŏĕùĕ˰ęùĚµŃ˰üįʭĔŎ˰ʭŖŒă˰ŗ˰ŏíĚŃ˰ĚŕùŘĳ˰ĂŞČď˰ŌĖķ˰ŏŘØ˙ŕ˰äőʭþŎE˰ŔµŎùĕù˰ěù˰ʯŏíĚµŃ˰ãùĚµý

˫ĕŘ˙ő˰ŔŀŃŗ˰ęʭ×ĕ˰ùę˰ĚŞĠŀă˰ŗ˰Ăĸőʭ˙Ŏ˰äŋńķ˰ĚŞĠŀă˰ĕĚÞŰŗęù˰äēĚý˰
Ėőù˰Ŕý˰ĖńĄĸŎ˰ĜŞő˰ĕĚÞŰŗę˰ŐŰù˰ŏʭ˙Ŋʭķ˰ě



ʴʴʶ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕģ˨ʯ˨ˬęʭ˙ʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʳʼµʴʵʻ
ŋĐă˛ŞŎŘĨĸŎ˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŐŞEęĕĠŀăĚŞþăŏʭŞĶ˙ČŎ˨ŗþŊùŏʭŞ

ĬăĚŎäûŘńĸŰäőʭēĻĖőŘćʭŞŊ˨ŗŦŞŘŊĕùĚÝù

ĖőĖģ˰ŏíĚŃ˰ľŰĚĐă˕˰ʯľŰĚĐĄŊù˰ŐŎ˰ŏíĚńŊù˰ĂőʭŞħ˰ʯĂĿĚĸŎʾˁʾʽ˰ʲŁʾ˂˅˔
ōŖŎ˰ěù˰ŐµŰù˰ĚŞµğʭŀă˰ŐŰĚă

äŎ˰ĕĚÞŰŗę˰ĚŞĠŀă˰Ŕý˰ŏùŘăˈŊùŏʭŕĚþˇʯ˰ŗ˰˔˫˕˰äőùĚĐýˈŐŞŋńĈŊù˰ęŘőˇʯ˰˔ ę˫˕˰ãĜŰŘďĕĚÝ˰ ę˫ʭģù


ĚĐŎ˰ùę˰ĕŘē˰ĜáĚŕ˰äŋŞŋĐă˰ŗ˰äŋńķ˰ĚŞĠŀă˰ĕĚÞŰŗę˰Ăğù˰äŖŰĖýä˙ő˰ãĚŞĠŀă˰āʭŰùŗę˰ěù˰ŌŗĖµőùĕˉ˰ʭµŎù

Ģőùĕ˰ěù˰ŏĕĚý˰ Ě˫Ŗý˰äŀő˰ŌʭńŎ˰ęĕ
ĂĠŞő˰ĜŞő˰ŏíĚŃ˰ōŖĿ˰ãùĚý˰ĚâŰĕ˰ãʭŕ

ŉťĖĄğù˰ʭý˰äőʭŖþŖý˰ʯōŕĕĜŞğ˰ŏĚŃ˰ęĕ˰ęĕ˰ĂµĠőùŘă˰ãęʭµĨőù˰ĒŞģ˰ĖŒőʭŎ˰äőùĕĚáʭģ˰ŗ˰ĕŘē˰ä˙ŋķ˰ãʭŕ

ãęʭþēù˰ŏĚŃ˰ŗĕ˰ěù˰ĢŞý˰ Ě˫İŞğ˰Ŕý˰ŉŘħù˰ĖŒőʭŎ˰äŎŘŋķʭþŎ˰āùĚ˙ć˰ěù˰ŗ˰Ėŕĕ˰ŏʭŰʭÏ˰ʭŕŔµńĿ˰ŉŘµħù˰äőʯ˰Ģµőùĕ

äý˰ĜŞő˰ĚŞĠŀă˰ĖŒőʭŎ˰ãĚŞğʭŀă˰ŗ˰˫ĕùĕ˰ŔŎùĕù˰ùę˰ĕŘē˰ĂÝĚď˰äŋńķ˰ĕĚÞŰŗę˰Ŕý˰ĂĠőùŘă˰ŗ˰Ėőʭ˙ő˰ Ě˫ŖýˈŏʭµŞþŊùˇʯ

˕˰ä÷Řēʾˁʾˀ˰ʯ˔ˈŐ˙ďĚŊù˰´ťíˇʯ˕˰äĻŦýʾˀ˂ʿ˰ŗ˰˔ˈŏùĜŞ˙Ŋùˇʯ˕˰ä÷ʭþįʭþįʾˁʽʿ
ĕŘģ˰ŔĄģʭâő˰˔

ˀ˨µŐŞŎŘĨĸŎ˨āʭ÷ùĚŃE

äŎŦğù˰ĶýʭŒŎ˰ęĕʯŐŞŎŘĨĸŎ˰ěù˰äőíĚŃ˰āʭ÷ùĚŃE˰Ħµŀď˰Ăµ÷ùĚŃ˰ʭý˰ãĕęùŘŎ˰ęĕ˰ŔÝ˰Ăğù˰˫Ėģ˰ġęùĜá

ěù˰˛ńő˰ŔýġęùĜá˰ŐŰù˰
Ăğù˰āŗʭŀĄŎ˰ōħʭķĕęùĖő˰ŔĸŞģ˰ãĚŞĠŀă˰ĶýʭŒŎ˰Ŕý˰äħʭĨĄēù˰ʭŕʯ˰äµēĚý˰ęĕ˰ŔµÞŋý

äŎ˰ĂĿʭŰ˰ĜŞő˰ŔŎʭķ˰ĚŞğʭŀă˰ěùŔý˰
ĕŘģŔőŘ˙ő˰ŏùŘŒķʯ˰ûʭĄÝ˰ęĕˈäőíĚńŊù˰āʭ÷ùĚńŊù˰ōČĸŎˇ˰ʯ˰ōŊʭµğ˰Ė˙ďù˰ĚĄÝĕ

˕ʾˁʽ˅˰˔ˀ˂˂ŐŞŎŘĨĸŎ˰ěù˰Ă÷ùĚŃEĂğù˰˫Ėģ˰ġęùĜá
˰ûʭµĄÝ˰ęĕ˰ŐŞŒØ˙ŕˈĶ˙ČŎŏʭµŞþŊùˇʯ˰äµğĚþį

˕˂ˁ˅˔ʯʾˁ˂˕˰Ăğù˰˫Ėģ˰˛ńő˰Ă÷ùĚŃ˰ʲÛ
ęäőʭĔýŘńĸŰʯŘŊĕùĚÝùʯĚŀģŘēʯŔőŘáäğʭŒģāʭ÷ùĚŃûŘµĠŒŎ

ŔýŐŞŎŘĨĸŎE˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯę˫ŗĕ˄ʯę˫ʭ˙ģʾˀʯĜŞŰʭµÏŗŏʭĄµĠŎěʾˀˆ˅˰ˉ˰āʭµ÷ùĚŃ˰ʯäŊĖµâŞý

˛ŕù˰Ŕý˰ûŘĠŒŎĂŞýE˰ʯʾˀˆˀ˰ʲ˅ˀ˔


ĚŃŐŞŎŘĨĸŎ˰ěù˰ŉŘńŒŎ˰āʭ÷ùEŐŞŎŘµĨĸŎ˰ŌŦÝ˰˛ńő˰ęʭþĄķù˰Ŕý˰ùĚŰě˰ˉĂğù˰ãęʭþă˰ĖŒ×˰˛÷ʭĠŎ˰ěùE˰Ģµőùĕ˰ěù

äŎ˰ûŘµĠĐŎ˰ĚŞµĠŀă˰Ģµőùĕ˰ěù˰ʯĂğù˰ĚŞĠŀă˰Ģőùĕ˰äőʭþŎ˰ěù˰ŔÞŒŰù˰ęʭþĄķù˰Ŕý˰ŐŞŒØ˙ŕ˰
Ăğù˰ĆŰĖďĕŘµģ˰ʲÛę˕

ãŘīę˰ʯŘŊęĖŒÞğùäőʭþŎ˰ʯ˛Şħùä÷ùĚŃę˫ŗĕ˰ʯŏíĚµŃ˰Ăµ÷ùĚŃ˰āʭµĸŊʭİŎ˰ʯĚŞµĠŀă˄ʯę˫ʭ˙µģʾʿʯęʭµŖýŗŏʭĄµĠýʭă

ʾˀˆ˅˰ʯä÷ʭýʭý˰ˉġŗęʯŏíĚŃ˰ĚŞĠŀă˰äğʭŒģʾˀ˅˅˰ʲ˃ˁ˰ˉ˔˰ōµŋķ˰ĆµďʭþŎ˰ʭµý˰ŔµÝ˰ōŞńĄµĠŎ˰ĭʭµþăęù˰ıʭĐŊ˰Ŕý˰ĜŞő˰ŗ

äŎ˰ûŘĠĐŎ˰ŏíĚŃ˰ŌŘŋķ˰Ģőùĕ˰ěù˰ʯĕęùĕ˰Ā÷ùĚńŊù˰ʯĂĿĚĸŎ˰ʲÛę˕˰ĕŘģʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ĖŞŖ˙ĄŊùʾˀ˅˃˰ʲʿ�˃
˔

ŐŞŎŘĨĸŎ˰ěù˰ŉŘńŒŎ˰āʭ÷ùĚŃ˰ŐĄĿĚŰĘÐő˰ʭŰ˰ŐĄĿĚŰĘÏEʯ˰Ŕý˰äįʭþăęùĕęùĖµő˰äŊŘµħù˰ʭŰ˰ãĚâŰęʭþēù˰äőʭþŎˉ

Ěď˰ĒŞģ˰ùĚŰě˕˰äŋŎʭķʾʾʽˁ˰ĚÞŀă˰ŔÝ˰Ăğù˰äőʭ˙Ŋʭķ˰ěù˰ŔÞŒŰù˰ʭý˰˔ãęʭþēùĕęùĕˉ˰ěʭ˙ő˰ęĕ˰ùę˰ŏíĚŃ˰Ă÷ùĚŃ˰ʭŎù

ŐŞŎŘĨĸŎ˰Ŕý˰ûŘĠŒŎ˰Ă÷ùĚŃ˰ĝʭğù˰ĚýEä˙ő˰ʲĕĚŰĘÏˈĂğù˰üċùŗʯ˰Ăµ÷ùĚŃ˰Ŕµý˰ěʭµ˙ő˰ĚµŞĻ˰ęĕ˰ŗ˰ěʭµ˙ő˰ęĕ

ĂŀŕŔőʭá˰ãù7ğù˰˫ĖŞğę˰ʭŎ˰Ăğĕ˰Ŕý˰ĚăùŘă˰ʭý˰ŔÝĂʯ5˰Ă÷ùĚŃĕĚÝä˙ő˰ŗĂ÷ùĚŃ˰ʭµŰ˰ėʭµģ˰Ăµ÷ùĚŃ˰ʭý˰ŏùŘă˰ãʭµŕ

ŐŞŎŘĨĸŎ˰ěù˰˫Ėģ˰ĂŰùŗęE
ĕŘ˙ő˰Ă÷ùĚŃˇ˰ʯäŋŎʭķ˰Ěď˕˰ʯŔĸŞĤŊù˰˛÷ʭğŗʾˁʽˆ˰ʲ˃�ʾ˃ʿ˔
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ˁ˨µŐŞŎŘĨĸŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŔĸŞģ˨ĚŞğʭŀă˨ęĕ

ŐŞŎŘĨĸŎ˰āʭ÷ùĚŃ˰ġęùĜá˰ĕùĖĸăE˰ĕŗĖµď˰ěù˰ĕùĖµĸă˰ŐµŰù˰
Ăğù˰äĨĔĤŎ˰àŒŕí˰ÜŰ˰ʭý˰ĚŞğʭŀă˰ŐŰù˰ęĕ

˰ĕĖķʿ˃Ŏ˰ĚŞµĠŀă˰ęĕ˰ōµĤģ˰ŏĚµŃ˰ęĕ˰ʭµŎù˰ˉĂğù˰ŔĄĿĚő˰ĚăùĚĿ˰ʯĂğù˰äģʭŞķ˰ĚŞĠŀă˰ęĕ˰ŔÝ˰ĕęŘˈĶ˙ČŎŏʭµŞþŊù˰ˇ

˰ĕŗĖď˰Ŕý˰āʭ÷ùĚŃ˰ŐŰù˰ĕùĖĸăʾˁ˂äŒŞĠď˰ʯĕùÚőĚþÝù˰ʯĖőŗùĚá˰ʲÛ
ę˕˰Ăğù˰ŔĄĿʭŰ˰ĢŰùĜĿù˰ĕęŘŎ˫ʭáĖµŰĕ˰ʯʭŞőĒŞµģ

ŐŞŎùŌŦğťùäğĚþįĕęŘŎęĕę˫ŗĕ˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯāʭ÷ùĚŃ˄ʯę˫ʭ˙ģʾʿʯęʭŖýŗŏʭĄĠýʭăʾˀˆ˅
˔

ŐŞŎŘĨĸŎ˰ěù˰˫Ėģ˰˛ńő˰āʭŰùŗę˰˫ĖŒŕĕ˰ġęùĜá˰ęŘŖĤŎ˰ĚŞğʭŀăEōĤģ˰ŏĚŃ˰ʭă

ľ
ŰĕęûʭĄÝ˰ŌʭőľŊòŎāʭŰíʲĕŗĖď˰ęĕ˰ĕùĖĸă

ʾ
äĿŘÞŊù˰āùĚĿ˰ĚŞĠŀăäĿŘÝ˰āùĚĿ

ŉí˰ʲŏùĚ˙ķˀˁ˰ʲĽĚēě˰ˉ˂˄˰´ùĚĸģ˰ˉʿʾˁ˰ˉ

˰ʲ´ùĚğùʿ˃˰ʲĚČď˰ˉˁʾ˰ʲŏʭŃĚĿ˰ˉ˅˰ʲ˛ŞŊ˰ˉʾʿº
˄
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕģ˨ʯ˨ˬęʭ˙ʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʳʼµʴʵʻ
ŋĐă˛ŞŎŘĨĸŎ˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŐŞEęĕĠŀăĚŞþăŏʭŞĶ˙ČŎ˨ŗþŊùŏʭŞ

ĬăĚŎäûŘńĸŰäőʭēĻĖőŘćʭŞŊ˨ŗŦŞŘŊĕùĚÝù

ʿʭŎù˰ĚŞĠŀă˰ŐĠď˰Ō

ãĚÞĠķJ

˰ŐĠď˰ŌʭŎù

ãĚÞĠķJ

˰ʲ Ě˫ńý˅˅ʯʿ˃º
ʿ

ˀ

ĚŞĠŀĄŊù˰ûʭĄÝäģʭŞķ

˰ʲĖ˙ď˄˰ʲ Ě˫ńý˰ˉʿˀ˅ŉí˰ˉ˰ʲŏùĚ˙ķˆʿʯʾʽʿ˰ʯ

ʾˀˀ˰ʲŌʭĸőù˰ˉˀˀ˰ʲĽùĚķù˰ˉʾ˄ʿ˰ʲŔýŘă˰ˉʾʾʿ˰ˉ

˰ʲĕŘŕˁ˃ʯʾʽʽ˰ʯˁʿʯ˅ʾ˰ʲĖķę˰ˉʾʾ˰ʲōŞŕùĚýù˰ˉ

ˁʾ˰ʲ˛Đő˰ˉʿ˃º

ʾ˂

ˁ

ä˙Ń˰ĚŞĠŀăä˙Ń

˰ʲĖ˙ď˄˰ʲ Ě˫ńý˰ˉʿʾʾʯʿˀ˅˰ʯʿ˂˂ŉí˰ˉ˰ʲŏùĚ˙ķ

ˀˀ˰ʯˆʿ˰ʯʾʿˀ˰ʯʾʾʽʯʲ´ʭĠő˰ˉˆ˂˰ʯˁ˅ʯʾ˃˃˰ˉ

˰ʲ˫Ė÷ʭŎʾʾ˂˰ʲŌʭĸőù˰ʯˀˀ˰ʲŔýŘă˰ˉ˄ˀʯʾʿ˅˰ʲĖķę˰ˉ

ʾʾ˰ʲľğŘŰ˰ʯˁˆ˰ʲʭþğ˰ˉʾˁ˰ʲ´ùĚğù˰ˉ˃ʽ˰ʲ´ʭŞþőù˰ˉ

ˁ˄˰ʲŏʭŃĚĿ˰ˉ˅˰ʯ˄ˁ˰ʲčùĚĤőù˰ˉ˄º

ʿʽ

˂

ŏʭŞþĄŊù˰äĿŏíĚńŊù˰ĚŞĠŀăäğŘį˰ĒŞģ

˰ʲĖ˙ď˄˰ʲ Ě˫ńý˰ˉʾʾˆ˰ʯʾˁ˅˰ʲ´ʭĠő˰ˉˆˁ˰ʲŌʭĸőù˰ˉ

ˀˀ˰ʲŉʭŀőù˰ˉʾ˰ʲŔýŘă˰ˉʾʾ˅ŕ˰ˉ˰ʲĕŘˁʿ˰ʲĖķę˰ˉʾʾ˰ʯ

ˁ˃˰ʲōŞŕùĚýù˰ˉˁ˃˰ʲ´ùĚğù˰ˉʾʽʿ˰ʲľŖÝ˰ˉʾʽʿ˰ˉ

˰ʲŔįˆ˄˰ʯˆ˅˰ʲęŘő˰ˉ˂˅˰ʲŏʭŃĚĿ˰ˉ˄ˁ˰ʲʭþğ˰ˉʾˁ˰ˉ

˰ʲĚŎě˂ˀ˰ʲŔĸŃùŗ˰ˉʿˆ˰ʲāʭķěʭő˰ˉʾʾº

ʿʾ

˃

Ķ˙ČŎäĿ˰ŏʭŞþŊù

ŏíĚńŊù˰ĚŞĠŀă
äğĚþį

˰ʲĖ˙ď˄ʯ˃˰ʲ Ě˫ńý˰ˉʾʾˆʯʿˀˁʯʾʾˆʯʿˀ˅˰ˉ

ŉí˰ʲŏùĚ˙ķʿʯˀ˃˰ʲ˫Ė÷ʭŎˆ˂ʯ˅ˆ˰Ōʭĸőù˰ʯ

ˀˀʯˆˆʯʾ˂ˆ˰ʲĽùĚķùʾʿ˄˰ʲŉʭŀőù˰ˉʿ˂˰ʯʾ˰ˉ

˰ʲĕŘŕˁʿ˰ʯ˂˰ʲľğŘŰ˰ˉʿˀʯˀʽ˰ʯʾʾʽ˰ʲŔýŘăʾʿ˰ʯ

ˀ˄˰ʯʾʾʽ˰ʯʾʾ˅˰ʯʾˆ˰ʯʿ˅˰ʲĞőŘŰ˰ˉ˂˅˰ʲĖķę˰ˉ

ʾʾ˰ʯˀʾ˰ʯˁˀ˰ōŞŕùĚýù˰ˉˀˁʯˀ˄ʯˁ˃ʯˁʾ˰ʲĚČď˰ˉ

ˁʾ˰ʲ˛Đő˰ˉʿ˃˰ʯˁʾ˰ʯ˃ʿ˰´ùĚğù˰ˉ˂˰ʯʾ˃˰ʯʾʽ˃˰ˉ

˰ʲľŖÝ˄˄˰ʯ˅ʿ˰ʯʾʽʿ˰ʲōŰĚŎ˰ˉ˂˰ʯ˃˰ʲŔį˰ˉˆ˄˰ˉ

˰ʲ´ʭŞþőùˆ˅˰ʯˆ˂˰ʲĊď˰ˉʿ˄˰ʲˀ˃˰ʯˁʽ˰ʲŏŘŒŎòŎ˰ˉ

˃ʽŘő˰ˉ˰ʲęʿʿ˰ʯˀˀ˰ʯ˂ʾʯˀʽ˰ŏʭŃĚĿ˰ˉʾ˅˰ʯʿʽ˰ʯ

ˀ˃˰ʯ˄ˁ˰ʲ˛˙ő˰ˉʾˀ˰ʲʭþğʾˁ˰ʯʾˆ˰ʲĞŰ˰ˉˀʽ˰ʯ

ˀ˅˰ʯ˂ʿ˰ʲāʭĿʭħ˰ˉˉʾʽˀ˰ʲʾˁ˄˰ʲĽĚēě˰ˉ˄˄˰ˉ

˰ʲĽʭńďùˁ˰ʯʾ˂˰Ė˙ĐŎ˰ˉʾ˂˰ʯʿʿ˰ʯˀʾ˰ʲāùĚČď

˃˰ʲŁ˰ˉʾˆ˰ʲōČő˰ˉʾ˂˰ʲŐ˙ďĚŊù˰ˉˁˀ˰ʲŔĸŃùŗ˰ˉ

˅ʿ˰ʯ˅ˆ˰ʲŁŦį˰ˉʾ˰ʲðþő˰ˉʿ˅˰ʲĞþķ˰ˉ˃˰ʯʾʽ˰ˉ

˰ʲŐŞŀŀİŎʿ˃˰ʲĞ˙ģ˰ˉʾ˂˰ʲ˛ŞŊ˰ˉˀ˰ʲŉùĜŊě˰ˉ˃ʯ

˄˰ʲāʭŰĕʭķ˰ˉ˂˰ʲĚćʭÞă˰ˉ˃˰ʲĥŦēù˰ˉʾº

ʾˁ˂
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ä˙ő˰ŔĸŞµµģ˰ĚŞµµĠŀă˰ęĕ˰ûʭµµăěʭý˰ŐµµŰùŔµµĤŰę˰
Ėµµģʭý˰äµµĸŞþį˰ĖµµőùŘă˰ĚŞµµĠŀă˰ęĕ˰äáĕĚĄµµĠá˰ŐµµŰù˰˛µµŎùŘķ˰ŗ˰ʭŕ

ˈĶ˙ČŎŏʭŞþŊù˰ˇäŎ˰ùęäğŘį˰ĒŞģ˰ä˙ŋķ˰ĂŞĨĔģ˰ĚŞćðă˰
ĕĚÝ˰äŰʭğʭŒģ˰ùę˰˛Ŏʭķ˰ŗĕ˰˛ŃùĖď˰ŏùŘă˰ŌŘµŋķ˰Ģµńő˰ŗ

ŐŞŎŘĨĸŎ˰Ŕý˰ûŘĠŒŎ˰āʭ÷ùĚŃ˰ġĚĄĠá˰ęĕ˰äýĕùEĕ˰ĚŞĠŀă˰ęˈĶ˙ČŎŏʭŞþŊù˰ˇ
Ăğù˰äáĕĚĄĠá˰ŐŰù˰˛ŎùŘķ˰ěù

˂˨µäğŘį˨ĒŞģ˨ĢńőHŐŞŎŘĨĸŎ˨Ŕý˨ŉŘńŒŎ˨āʭ÷ùĚŃ˨ġĚĄĠá˨ęĕE

˕˰äğŘį˰ĒŞģ˰Ģńő˰˛ŞŋĐăˁ˃ʽŐŞŎŘµĨĸŎ˰Ŕµý˰ûŘµĠŒŎ˰āʭ÷ùĚŃ˰ġĚĄĠá˰ęĕ˰˔Eʯ˰äµğęĚý˰ĖµŒŎěʭŞő

Ŕý˰
Ăğù˰äğŘį˰ĒŞģ˰ěù˰˛þŃ˰ĚŞğʭŀă˰ŗ˰ĂŞĨĔģ˰ʯĖŞăʭğù˰ʯŏʭŎěŔµőŘá˰ʭµŰ˰ĎŞĐµħ˰ĂēʭŒµģ˰ŌĖµķ˰ŔµÝ˰ãù

ŔŀŊòŎ˰ŐŰù˰ěù˰ĦŃʭőĢőùŘē˰ŐŰù˰˛ŞŋĐă˰ęĕ˰ʭŕʭŕ
Ăģùĕ˰ĖŕùŘē˰ĚŞćðă˰ŏíĚŃ˰ěù

˰ŉʭğ˰ęĕ˰äğŘį˰ĒŞģˁʽ˅˰Őğ˰ęĕ˰ŗ˰ãĚ˙Ń˰ãĚČŕʿˀ˰ŏęʭµńŎ˰ōČŒÏ˰ŏĚŃ˰ęĕ˰ĕùĖļý˰
Ėģ˰ĕùĖļý˰ĕęùŗ˰äâŊʭğ

ŉí˰ĂŎŘÞď˰ʭýŔý˰ĕùĖļý˰
Ăğù˰ÜŰĕĜő˰ĶŞĤă˰ĚÞŀă˰Ŕý˰ŔÝ˰Ăğù˰ŔŰŘýŉí˰ĂŎŘÞď˰ŔÝ˰äİŰùĚģ˰Ŕİğùŗ˕˰ŔµŰŘýˀˀˁ	

ˁˁ˄ãùĚý˰˔˕˰ĖŞŀŎ˰ĒŞģ˰ŏŘØ˙ŕ˰ŔĸŞģ˰ŏʭáęĜýˁʾˀ˕˰äĬăĚŎ˰ĖŞğ˰ʯ˔ˁˀ˃äµğŘį˰ĒŞģ˰ŗ˰˔˰ʯĕŘµý˰˫ĕęŗí˰ōŕùĚµĿ

˰ĕĚµÞŰŗę˰Ŕ÷ùęù˰ãùĚý˰ĂħĚĿ˰ŐŰù˰ěù˰ŏʭ˙Ŋʭķ˰ŏí˰
Ăğù˰˫ĕŘý˰ōŃ˰ŗ˰ŔĿŘÝ˰üĄÞŎ˰äŃŦă˰ĚŖģ˰ŗ˰ŔĸŞģ˰ŏʭ˙Ŋʭķ˰ŔċŘăĕęŘŎ

˫ĕĚÝ˰ĵʭµĿĕ˰ŔĸŞµģ˰ěù˰ŔµŎʭķ˰üŕùĘµŎ˰˛µýʭńŎ˰ęĕ˰ŗ˰˫ĕʭŀĄµğù˰ĶŞµĤă˰łİŒŎ˰Ŕý˰ĂþĠő˰äŊťĖĄğù˰Ėµőù˰üµŞİē˰ʲÛę˕

äý˰ʯĕùĖļý˰ĒŰęʭă˰ʯãĕùĖļý˰ʲʭă˅�ˁ˂ˁ˰ʯĒŰęʭĄŊù˰äĿ˰˛ŎʭÞŊù˰ʯĚŞćù˰Őýù˰ˉʾˀ˅˂˰ʲ˅�˄ʽˁ
˔

ĕùĕ˰ġĚĄĠá˰ōČŒÏ˰ŏĚŃ˰ęĕ˰ĒŞģ˰ŔÝ˰ãĕĚÞŰŗęʯ˰ĂµþŞĻ˰ěù˰
ĕęùĕ˰ęʭŞµĠý˰āŗʭµŀă˰ŏí˰ěù˰˛µþŃ˰ĕĚµÞŰŗę˰ʭµý

˕˰ãĚļħʿ˃ʽ	ˀʿˆ˫ĕŘ˙ő˰Ŕ÷ùęù˰ŔĸŞģ˰ěù˰äŰùŗę˰Ă÷ùĚŃ˰ŔĸŞģ˰ŏʭ˙Ŋʭķ˰ōČŒÏ˰ŏĚŃ˰ʭă˰˔äăʭŀŞŊðă˰
Ėőù˰ĮğŘă˰ŔÝ

äŒŞŋÝ˰ĒŞģ˕ˀʿˆ˕˰ŁŗĖħ˰ʭŰ˰˔ˀ˅ʾ˫ĕĚÝ˰Ŕ÷ùęù˰˔ĖőùʯĂµğù˰ĕĚµÞŰŗę˰ŐŰù˰ãùĚý˰˫ùŘá˰ʭµŎù˰ˉ˰ěù˰ŔµÝ˰äăʭµŀŞŊðă

äŎ˰˫ĖŰĕ˰äĬăĚŎ˰ĖŞğ˰ŗ˰ĖŞŀŎ˰ĒŞģ˰ĮğŘă˰ŌęʭŖ×˰ŏĚŃ˰ĚēùŗùĕŘģʯ˛µńķ˰ĚÞŀă˛µńő˰ʭµý˰˫ùĚµ˙ŕ˰ä÷ùĚá˰ä÷ùĚá


ĕùĕ˰ġĚĄĠá˰ĕŘē˰ĵŘŒĄŎ˰āʭŀŞŊðă˰ʭý˰ùę˰ĚÞŀă˰ŐŰù˰äğŘį˰ĒŞģ˰ŗ˰Ăğù

Řķ˰ĂēʭŒģŔĸŞģ˰ęĕ˰äŊťĖĄğù˰ĕĚÞŰŗę˰ęĕ˰ĚćòŎ˰˛Ŏùʯ˰ěù˰ŉŘńŒŎ˰āʭ÷ùĚŃ˰˛ŞŋĐă˰ęĕ˰äŰùĜĠý˰ŗ˰ōŖŎ˰Ģńő

ŐŞŎŘĨĸŎE˰ĖŞăʭµğù˰ʯōČŒµÏ˰ŏĚµŃ˰ęĕ˰ōÝʭď˰äķʭ˙Ąċù˰ŗ˰äğʭŞğ˰ãʭĬĿ˰ęŘĐŎ˰Ŕğ˰ęĕ˰ĂēʭŒģ˰ŐŰù˰
ĕęùĕ

äğŘį˰ĒŞģ
Ăğù˰ ę˫ʭģù˰˛ýʭŃ˰äğŘį˰ĒŞģ˰ĂŞĨĔģ˰ŗ

ōČŒÏ˰ŏĚŃ˰ŗ˰ŌęʭŖ×˰ŏĚŃ˰Ěēùŗù˰ęĕ˰ĕùĖļý˰ĚŖģ˰ęĕ˰ōÝʭď˰ãʭĬĿʯŔý˰ĂŎŘÞď˰Ŕİğùŗʾʾˀŉí˰ŔŊʭğŔµŰŘý

˕ˀˀˁ	ˁˁ˄˰ĮµğŘă˰äµĬăĚŎ˰ĖŞµğ˰ŗ˰ĖŞŀŎ˰ĒŞģ˰ŏŘØ˙ŕ˰äőʭáęĜý˰ěù˰˛ŞŋČă˰ŗ˰ŔĸŞģ˰Ŕý˰ãĚÞĿ˰äÞŰĕĜő˰ŗ˰˔

˕˰ŔŊŗĖŊù˰ĖĬķˀ˄ʿ˰˛ŕù˰ĚâŰĕ˰üŕùĘŎ˰ęʭŒÝ˰ęĕ˰ŔĸŞģ˰ŔÝ˰ĕęŗí˰ōŕùĚĿ˰ùę˰ĂħĚĿ˰ŐŰù˰˔ĂŒµğ˰łµİŒŎ˰ĖµőùŘĄý

˰ŔµŎʭŃù˰ŉťĖĄµğù˰ŏí˰ãùĚµý˰ŗ˰ĵʭµĿĕ˰ĕŘē˰äőíĚŃ˰ŗ˰äŖńĿ˰ʯäŎŦÝĖµŒÝ
˰ʯŔµĸŎʭċ˰ęĕ˰ŔĸŞµģ˰àµŒŕĚĿ˰ĊŰŗĚµă

˕˰ęʭþČŊùĖþķ˰äīʭŃ˰ʭý˰ĖŞŀŎ˰ĒŞģ˰āùĚĳʭŒŎˁʾ˂˕˰äőŦŃʭµý˰ĚÞýŘµýù˰äµīʭŃ˰ŗ˰ŔŊĜĄĸŎ˰ĞŞ÷ę˰˔ˁʽˀ˰ĞŞµ÷ę˰˔



ʴʴʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕģ˨ʯ˨ˬęʭ˙ʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʳʼµʴʵʻ
ŋĐă˛ŞŎŘĨĸŎ˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŐŞEęĕĠŀăĚŞþăŏʭŞĶ˙ČŎ˨ŗþŊùŏʭŞ

ĬăĚŎäûŘńĸŰäőʭēĻĖőŘćʭŞŊ˨ŗŦŞŘŊĕùĚÝù

˰ľŞŊðă˰ʯ Ě˫ķʭģùʿʽʽäý˰ʯäµģʭČŒŊù˰ŉʭµċę˰ʯäµģʭČő˕˰ĖµŞŀŎ˰ĒŞµģ˰ĮµğŘă˰ûʭĄÝ˰ʲʭµăʾ�ˀˆˆ˔ʯ˰Ăēʭµğ

˕˰äĬăĚŎ˰ĖŞğ˰ãùĚý˰ŔŊŗĖŊù˰´ʭŖý˰ĮğŘă˰ũőʭĔýʭĄÝˀ˅ʾ˰Ėµħ˰ĕùĖµĸă˰ʭý˰˔Ėµŋċ˰ęùĜµŕ˰ęʭµŖ×˰ŗŗµğðăŞĞ˰ęùĕ

ōŋĸŊùʯ˰ŉŘµį˰ęĕ˰ŔĸŞµģ˰ŏùĖŒ˙µĤőùĕ˰ä˙ŋķ˰ĂŞŊʭĸĿ˰ěù˰äÞ×ŘÝ˰ĢĔý˰ʭŖŒăʾʾˀ˰ĂµŎŘÞď˰ŉʭµğŉíŘýµŰŔ˰ŗ

Űĕę˰äĿʭĤŊù˰ʲÛę˕˰Ăğù˰ŏʭŞ˙ŋŰĕŔ˰äµīʭŃ˰ŔĸŞµģ˰Ėµī˰ŔµŰĚĴő˰Ěý˰äĬăĚŎ˰ĖŞğęʭþČŊùĖµþķ˰ʯʾˁʾʽ˰ʲʾ�˃ʿ˰ˉ

˰ʯãŘĐőŉíŘýŰŔ˰ʯĶŞĤă˰àŒŕĚĿ˰ŏʭŞŎʭďýäʭă˰ʲʾʽˁōČĸŎ˰ʯãŘ˙ď˰āŘŃʭŰ˰ˉ˰ʯŏùĖŋþŊùʾˀˆˆ˰đĚÝ˰˫Ùùŗ˰˛Űė˰ʲ

ˉĕùĖļý˰ʯĒŰęʭĄŊù˰äĿ˰˛ŎʭÞŊù˰ʯĚŞćù˰Őýùʾˀ˅˂˰ʲ˅�˂ʽˁ˔


˰ĂŎʭŃù˰ŉŘį˰ęĕ˰äğŘį˰ĒŞģˁʾ˰äµĬăĚŎ˰ĖŞµğ˰ŗ˰ĖµŞŀŎ˰ĒŞµģ˰ĕĚáʭģ˰ʯđĚÝ˰ŔńİŒŎ˰ŗ˰ĕùĖļý˰ĚŖģ˰ęĕ˰ŔŊʭğ

ŔĄģùĕ˰äŊťĖĄğù˰ŗ˰äŋńķ˰ĕĚÞŰŗę˰ʯäğŘį˰ĒŞģ˰Ħēʭģ˰ĖŞăʭğù˰
Ăğù˰˫ĕŘý˰ĖŞµğ˰ Ě˫µŞēė˰ʯäµĬăĚŎ˰ĖŞğ˕˰Ėőù

˰ʯäĬăĚŎäý˰ʲʭăʾ˄ʾ˛ńķ˰ŏʭŰĚċ˰ĞğòŎ˰ĖŞŀŎ˰ĒŞģ˰
˔ŔŎùĕù˰äĬăĚŎ˰ĖŞğ˰ŗ˰ŔĸŞģ˰ęĕ˰ùĚá˰ęĕ˰ŏʭµŰĚċ˰ŐŰù˰˫ĖŒŕĕ

˛Þģ˛ńķ˰ŗ˰äŊťĖĄğù˰ĂŞĨĔģ˰ãĚŞá˫ĕŘý˰ęùĘáĚŞćðă˰ŏʭĤŰù˰ä÷ùĚáŔý˰
ĖőùŔőŘá˰ûʭµĄÝ˰ŔµÝ˰ãùˈüŰĘµŖĄŊù˰ˇ˰ěù

ûʭĄÝ˰ûʭĄÝ˰Ěý˰čĚģ˰ʯŔĸýęù˰ãʭŕˈŔĸŒńŎ˰ˇāʭµŰùŗę˰˛µŞŋĐă˰Ŕµý˰ûʭµĄÝ˰ŏí˰ęĕ˰
Ăµğù˰ĖµŞŀŎ˰ĒŞµģ˰ʭ˙őĕʭµĬĄŎ

˛ńķ˰ŏʭŰĚċ˰ěù˰˛þŃ˰ʭă˰
Ăğù˰ŔĄēùĕĚÏ˰˫ĕʭŀĄµğù˰äµŰùŗę˰ŔµńĿ˰ěù˰äķĚµģ˰ŌʭµÞďù˰ãùĚµý˰ŔĸŞµģ˰ŏùĖŒ˙µĤőùĕ˰ä÷ùĚá

äŎ˫ĕĚÝ
ĕùĕ˰ŔĸğŘă˰äŊťĖĄğù˰ŔńĿ˰Ŕý˰ùę˰ŏí˰äğŘį˰ĒŞģ˰ŗ˰äŰùŘĄĿ˰ŔńĿ˰Ŕý˰äŰùŗę˰ŔńĿ˰ěù˰ĖŞŀŎ˰ĒŞģ˰ʭŎù˰ˉĖőù

äğŘį˰ĒŞģ˰ęʭÞĄýù˰äğęĚý˰Ŕý˰ʭŖŒă˰ŔĄģʭâő˰ŐŰù˰ęĕʭþăęù˰ŗ˰ŔńĿ˰ęĕŐŞŎŘĨĸŎ˰ěù˰ŉŘńŒŎ˰āʭ÷ùĚŃ˰ʭý˰ŏí˰ĭE

äŎ˰ŔĄēùĕĚÏäğŘį˰ĒŞģ˰āùęʭÞĄýù˰
ĕŘģäý˰ŔĸŞģ˰ęĕ˰ŔńĿ˰Ģőùĕ˰ęĕ˰ʭµý˰ĕŘµē˰äµŖńĿ˰ęʭćí˰ęĕ˰ŗù˰
Ăğù˰Ŕńýʭğ

ŐŞŎŘĨĸŎ˰ěù˰ĽĚħ˰ãĚâģęùĜá˰ěù˰ùę˰ŔĸŞģ˰ŔńĿ˰ʭă˰Ăğù˰˫ĕĚÝ˰ġŦă˰Řő˰ġŗęEĕęŗí˰ŏŗĚµŞýŗ˰ĽʭµĨŎ˰ęĕ

˛ŕù˰ĚâŰĕ˰üŕùĘŎĂŞýEÝ˰ĽĚįĚý˰ùę˰āʭŖþģ˰ŗ˰äĿĚĸŎ˰ùę˰ûʭĄÝ˰ęĕ˰ŗù˰
ĖŒˈĽŦĔŊùˇŔµĠŰʭńŎ˰ʭý˰ŏʭµŞŎ˰ãù

˰ŗù˰ŐŞµŒØ˙ŕ˰
Ăµğù˰˫ĕĚÝ˰ŔċùŘŎ˰ĢŊʭ×˰ʭý˰ùę˰ŔŎʭķ˰ŔńĿ˰ʯÜŰ˰Ěŕ˰ŔŊĕù˰ĚÝė˰ŗ˰ŔĸŞģ˰ŗ˰ĂŒğ˰˛ŕù˰üŕùĘŎ˰´ùęí

˰ûʭĄÝ˰ľŞŊðă˰ʭýˈĭŘĠþ˙ŊùˇĖŰĖċ˰ŔŋďĚŎ˰ĕęùŗ˰ùę˰ŔĸŞģ˰ŔńĿã˰ĂµĠőùŘă˰ʯŔĸŞµģ˰äŊťĖĄğù˰ŔńĿ˰Ŕ÷ùęù˰ʭý˰
ĕĚÝ

ĕ˰üŕùĘŎ˰ʭý˰ŔċùŘŎ˰ęĕ˰ùę˰ŔĸŞģ˰ŔńĿ
ĖŒÝ˰ŘâĔğʭÏ˰ŔĸŞģ˰ŏʭ˙Ŋʭķ˰ĮğŘă˰ĚâŰ

ŉʭğ˰ęĕ˰ĒŞģ˰ŗ˰äµ˙ŋķ˰ãʭµĬĿ˰ęĕ˰ʯľµČő˰Ŕý˰ãęʭþċù˰āĚČŕ˰ěù˰˛þŃ˰ŗ˰ĕùĖļý˰ęĕ˰ĕŘē˰ĂŎʭŃù˰äőʭŰʭÏ˰ãʭŕ

˰ĚŞĠŀă˰ľŞŊðă˰Ŕý˰ŌùĖŃù˰ęʭý˰ŐŞŊŗù˰ãùĚý˰ʯäŊťĖĄğùˈŏʭŞþĄŊù˰ˇäŎ˰ŔĸŞµģ˰äŊťĖĄµğù˰ŗ˰˛µŎʭÝ˰ĚŞµĠŀă˰ŐŞŊŗù˰
ĖµŒÝ

ŞĠŀă˰ęĕ˰äăʭŀŞŊðă˰Ŕ×Ěáù˰ʯĒŞģ˰ěù˰˛þŃ˰ŏʭ˙ŊʭķŔĄģùĕ˰ŏíĚŃ˰Ě
ˍ
ʭĿĚµħ ʭµŰ Ăğù ˫ĕŘþő ˛ŎʭÝ ʭŰ āʭŀŞŊðă ŐŰù ʭŎù ˉĖőù

˫ĕŘý˰äŰùŗęäŎ˰ŌʭČőù˰ùę˰ãĖŰĖċ˰ęʭÞĄýù˰ĚŞĠŀă˰ŐŰù˰ŐĄģʭâő˰ʭý˰ŏʭĤŰù˰
Ėőùäý˰ʯŏʭŞþă˰ʯäğŘį˕˰Ėŕĕ˰ʲʭăʾ�ˀ
˔

äğŘį˰ĒŞģ˰äáĖőě˰ęĕ˰˫Ėģ˰ ę˫ʭģù˰ĕʭĸýù˰äğęĚýʯäŎ˰ŔµĄÞő˰ŐµŰù˰Ŕµý˰äµŖĄŒŎŔý˰ĒŞµģ˰ŔµÝ˰ĕŘµģ˰Ŕİµğùŗ

˰äŊťĖĄğù˰ĂŞĨĔģŏíĚŃ˰ĚŞĠŀă˰ęĕʯ˰ěù˰˛µþŃ˰ęŘŖµĤŎ˰ĚŞµğʭŀă˰ęĕ˰Ŕµ×Ěáù˰
ĂµēùĕĚÏ˰ĜµŞő˰āʭ÷ùĚŃ˰ĆĐý˰Ŕý

ĒŞģʯĂğù˰˫Ėģ˰ŏʭŞý˰āʭ÷ùĚŃ˰ĆĐý˰ʭŎù˰ˉġęùĜá˰Ŕý˰ʭŖŒă˰ĕŘē˰ĚŞĠŀă˰ęĕ˰ĒŞģŐŞŎŘĨĸŎ˰Ŕý˰ûŘĠŒŎ˰ãʭŕE



ʴʴʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϬϵͲϭϮϴ
�E�>z�/E'� d,�� Y/Z�͛�d� �ddZ/�hd��� dK� d,�� /E&�>>/�>�^� ;�^Ϳ͕/E� d,�� /Ed�ZWZ�d�d/KE� K&� �>Ͳ

d��z�E��E��D�:D��Ζ�>Ͳ��z�E
DŽƌƚĞǌĂ�zĂŐŚŽƵďŬŚĂŶŝ�'ŚŝĂƐǀĂŶĚ ĂŶĚ�>ĞŝůĂ��ŬƌĂĚůŽŽ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŐŞŎŘĨĸŎ˰ěù˰ŉŘńŒŎ˰āʭ÷ùĚŃ˰ĆĐý˰ěù˰ŗ˰ĕęùĖő˰ʭŒĄķùEĚ˫Ŗý˰ŗ˰˫ĕʭŀĄğù˰ĕŘē˰ĚŞĠŀă˰ęĕ˰ĜŞő˰
Ăğù˰˫ĕĚÝ˰ãęùĕĚý

×ĚáùĂĿùĚĳ˰āʭ÷ùĚŃ˰ŐŰù˰Ŕý˰ ę˫ʭģù˰ãŘĐő˰ęĕ˰ŔĖģ˰ŌʭČőù˰ãʭŕʯ˰ĕęùŘµŎ˰ĚĄµĤŞý˰ęĕ˰ùę˰āʭµ÷ùĚŃ˰ŐµŰù˰ŔÞŒŰù˰ĖŒőʭŎ

˫ĕĚÝ˰ĚÝė˰ŔőʭáùĖċ˰ŗ˰ęŘŖĤŎ˰āʭ÷ùĚŃ˰ěù˰Ėĸýäý˰ʯŏʭŞþĄŊù˰ʯäğŘį˕˰Ėőù˰ʲʭă˂�ˀʾ˃ˉ˃�ʿʿ˅ˉ˔
˰Ŕý˰äğŘį˰ĒŞģ

ʭŞŒý˰ěù˰ŗĕĚµŕ˰ŔµÝ˰äµĬăĚŎ˰ĖŞµğ˰ŗ˰ĖµŞŀŎ˰ĒŞµģ˰ŏŘØ˙ŕ˰ãĖŞăʭğù˰ŗ˰ä˙ŋķ˰ûŘŋİŎ˰ãʭĬĿ˰Ăŋķŏ˰ŏùęùĘµá

ĖŒĄĠŕ˰äŊťĖĄğù˰ĕĚÞŰŗęíĚŃ˰āʭµ÷ùĚŃ˰ĆµĐý˰ʭý˰ŏíĚŃ˰ĚŞĠŀă˰ęĕ˰ĂĠőùŘă˰ʯŐŞŎŘµĨĸŎ˰ěù˰ŉŘµńŒŎ˰äµőE˰ęĕ

˰ĕŘµē˰ěù˰Ėµĸý˰ãĚŞµğʭŀă˰ęĕ˰ĚćòµŎ˰Ėµĸý˰ŔµŋďĚŎ˰ęĕ˰ŗ˰ĖµŒÝ˰Ŕ÷ùęù˰ãęʭÞĄýù˰ľŞŊðă˰ʯŔńĿ˰ĖŒőʭŎ˰ĂĠĔő˰ŔŋďĚŎ

˰ŏŘØ˙ŕˈĶ˙ČŎŏʭŞþŊùˇʭµŞŎ˰ęĕ˰ŌŘµğĚŎ˰āʭµ÷ùĚŃ˰˛ýʭńŎ˰ęĕ˰ľŞŊðă˰ŐŰù˰ʭý˰Ő˙ī˰ęĕ˰
ĖģʭýŔµŎʭķ˰ŏʯ˰Ăµ÷ùĚŃ

˛ŕùĂŞýE˰āʭµ÷ùĚŃ˰ŐµŰù˰ġĚŰĘµÏ˰ãʭŒĸŎ˰Ŕý˰üŋİŎ˰ŐŰù˰ŔÝ˰Ăğù˰äŖŰĖý˰
Ėŕĕ˰ęùĚŃ˰ŔċŘăĕęŘŎ˰ŗ˰Ŕ÷ùęù˰ĜŞő˰ùę

äŎ ˫ĕùĕ ŔċŘă āʭ÷ùĚŃ ŐŰù ðĤŒŎ Ŕý ŔÝ Ăğù äŒ÷ùĚŃ
ˍ
ʭĿĚħ 
ĂĠŞő
ĕŘģ

ŐŞŎŘĨĸŎ˰ěù˰ŉŘńŒŎ˰āʭ÷ùĚŃ˰˛ńő˰ęĕ˰äğŘį˰ĒŞģE˰ĕę˰ŗ˰ŏíĚµŃ˰ěù˰ĂőʭŞµħ˰ŏí˰
ĕęùĕ˰ĎŰĚħ˰ãʭŒþŎ˰ÜŰ

őŘáĚŕäŎ˰ĕŘē˰ĚŞĠŀă˰ŔŎĖńŎ˰ęĕ˰ŏʭĤŰù˰
Ăğù˰ōŰĚÝ˰ŏíĚŃ˰ęĕ˰ľŰĚĐă˰Ŕ˰ōÝ˰ŗ˰ŏĖģ˰ŔĿʭīù˰ęĕ˰ŐĔğ˰ʲĖĠŰŘő

ěù˰ŏíĚŃ˰ŏĖģĕęùĖő˰üğʭŒă˰ŏíĚŃ˰ʭý˰ŔÝ˰Ăğù˰ãĕęùŘŎˉĖőĖńĄĸŎ˰ŏʭâ˙ŕ˰ùĚŰěʯ˰Ěý˰ãĜŞ×˰Ŕő˰ʯŏíĚŃ˰ŗ˰˫ĕŗĜµĿù

ő˰ŏíĚŃ˰ŏʭĨńő˰ŗ˰āĕʭŰě˰ĕŘþő˰ęĕ˰äĿŦē˰ŔĸŞģ˰ŗ˰ŔŎʭķ˰üŕĘŎ˰ęĕ˰
˫Ėģ˰ŔĄğʭÝ˰ŗù˰ěù˰ãĜŞ×˰Ŕő˰Ŕµ×Ěáù˰
ĂĠŞ

ãĕʭŰě˰āʭŰùŗę˰ŔĸŞģ˰ŗ˰ŔŎʭķ˰˛ŕù˰ěù˕ľŰĚĐă˰āʭŰùŗęŐŰù˰Ěý˰˔ʭ˙ő˰ŔµÞŒŰù˰ʭµŰ˰ĕʭµŰě˰ʭµŰ˰ōµÝ˰ãĜŞ×˰ŏíĚŃ˰ěù˰ŔÝ

Ăğù˰˫ĕĚÝ˰ĚŞŞļă˰āʭŰí˰ŐĄĿĚá˰ęùĚŃ˰ŏʭÞŎʯĂµğù˰ĚĄŖý˰
Ăğù˰˫Ėģ˰ĂŰùŗęʯ˰ĕŘµģ˰ĩùĚµķù˰āʭµŰùŗę˰ŐµŰù˰ěù

äý˰ʯŏʭŞþă˰ʯäğŘį˕˰ʲʭăʾ�ˀ˔


˰ŏíĚŃ˰ęĕ˰Ă÷ùĚŃ˰ĽŦĄēù˰ĕęŘŎ˰ęĕ˰äğŘį˰ĒŞģäŎĖŞőùĖý˰ʲĖĠŰŘőʯ˰ŔµØőí˰ŗ˰˔ŔĸŞģ˕˰ʭŎ˰üŕĘŎ˰ęĕ˰ĽĚķ

˰ĽĚď˰ÜŰ˰ʭý˰ŏíĚŃ˰˔ŔÞŒŰù˰Ěý˰ĕęùĕ˰ĂŊťĕ˕˰ĕęùĕ˰ĵŘŞģ˰āʭŰùŗę˰ŗ˰ęʭþēù˰ěù˕˰ĚþŎʭµŞÏ˕˰äµþő˰ÜŰ˰Ěý˰˔Ă÷ùĚŃ˰ÜŰ

ŐŞŎŘĨĸŎ˰ŔÞŒŰù˰ĚâŎ˰
Ăğù˰˫Ėģ˰ŉěʭő˰˔ŌŦğùEŁʭŀăùĖőęùĕ˰ĚĴőʯŔý˰ŏíĚµŃ˰ĢőùŘµē˰ěùŘċ˰ĚýŔµőŘá˰ŔµÝ˰ãù

Ăğù˰ŉŗùĖĄŎ˰ŏʭŰęʭŃ˰ŏʭŞŎˉŗĂğù˰ĚŞĔŎ˰ŏʭĠőùʯäý˰ʯŏʭµŞþĄŊù˰ʯäµğŘį˕˰ĖµőùŘĔý˰ùę˰ŏíĚµŃ˰äĄ÷ùĚŃ˰Ěŕ˰Ŕý˰ʲʭµă

ʾ�˄˔
˰ŔµÝ˰äĈŰĕʭµďù˰ěù˰ŔĄµğĕ˰Ŕµğ˰ʭµý˰ŔµċùŘŎ˰ęĕ˰ĒŞģ˰
Ăğù˰āŗʭŀă˰ŏí˰ĢőùŘē˰ŗ˰ŏíĚŃ˰ŏʭŞŎ˰ŏʭĤŰù˰ĚĴőěù

Ăŀŕ˰āʭ÷ùĚŃ˰ĂŞČď˰ʯāʭ÷ùĚŃ˰ĖŞďŘă˰Ěý˰ĂŊťĕ˛ŕù˰ãùĚµý˰äµőíĚŃ˰˛ńĄµĠŎ˰āʭŰùŗę˰ŗ˰ŔőʭáĂµŞýE˰ʯĖµőęùĕ

ĖŞďŘă˰Ěý˰ĖńĄĸŎĂŀŕ˰āʭ÷ùĚŃ˰ĂŞČď˰ŗ˰ŏíĚŃ˫ʭáĖµŰĕ ˛ńĄĠŎ āʭ÷ùĚŃ ę˫ʭýęĕ ŗĢőùŘēĝʭğù Ěý
ˍ
ʭĿĚħ Ŕőʭá

ä˙ő˰ĂĿʭŰ˰äŒģŗę˰ʭµŰ˰ġĚŰĘÏ˰ĥŘĨē˰ęĕ˰ŏʭĤŰù˰
ĕŘģĕę˰Ăµğù˰˫ĕĚµÞő˰ãĚĴőęʭµŖĳù˰ÖŞµŕ˰āʭµ÷ùĚŃ˰ŐµŰù

˰ʯäğŘį˰ĒŞģ˰ęʭćí˰ęŘĐŎ˰ʭý˰ōŰĚÝ˰ŏíĚŃ˰ĚŞĠŀă˰äŎŦÝ˰äőʭþŎ˰äğęĚý˰ŗ˰˛ŞŋĐă˰ʯäőʭİŋğ˕ʾˀˆʽ˰ʲ˂˂˔
˰ŐŰù

Ŕý˰äőʭþŎ˰ŏŘØ˙ŕ˰ĕŘē˰Ėĸý˰ʭŎ˰ĚŞğʭŀăˈĶ˙ČŎŏʭŞþŊùˇ˰ŏĚµŃ˰ʭµă˰ŔĸŞģ˰ŏùĚĠŀŎ˰ŔÝ˰Ăğù˰˫ĕùĕ˰ùę˰āęʭĠċ˰ŐŰù

˫ĕĚĄµĠá˰˫ʭµâő˰ŗ˰ĖőŘµģ˰ĉęʭµē˰āʭµŰùŗę˰ãĚâģęùĜá˰ěù˰ōČŒÏŔµý˰āʭµ÷ùĚŃ˰Ŕµý˰ãù˰Ŕµý˰ûŘµĠŒŎ˰āʭµ÷ùĚŃ˰˫ÚŰŗ

ŐŞŎŘĨĸŎE
ĖŒģʭý˰ŔĄģùĕ



ʴʴʼ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕģ˨ʯ˨ˬęʭ˙ʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʳʼµʴʵʻ
ŋĐă˛ŞŎŘĨĸŎ˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŐŞEęĕĠŀăĚŞþăŏʭŞĶ˙ČŎ˨ŗþŊùŏʭŞ

ĬăĚŎäûŘńĸŰäőʭēĻĖőŘćʭŞŊ˨ŗŦŞŘŊĕùĚÝù

˰ĚŞĠŀăˈŊùŏʭŞþĄˇ˰ĚŞĠŀă˰ęĕˈĶ˙ČŎŏʭŞþŊùˇį˰
Ăğù˰˫ĕŘý˰ęùĘáĚŞćðă˰ęʭŞĠý˰ěù˰Ķ˙ČŎ˰ęĕ˰äğĚþ˰ʭµý˰ĒŞµģ

ʲĂğù˰˫ĕĚÝ˰ĕʭŰ˰äħʭē˰ŌùĚĄďùˈýʭĄÝ˰ŏʭŞþăäĂğùŔÝĂµğù˰˫Ėµģ˰ŔµĄēŗĚĿùĚý˰łµď˰ęŘµő˰ŏí˰ěùʯ˰äŰʭŒµģŗę

Ăğù˰Őģŗę˰ŏí˰ęĕ˰ŏí˰äĄğęĕʯęùĚğùãĕęùĕ˰ĕŘċŗ˰ŏí˰ęĕ˰Řő˰ʯ˰ŌĖģ˰ÛʭŒýʭă˰ĢŰʭŕęŘő˰ěù˰ŔÝ˰Ăğù˰äýʭĄÝ˰ŐŰù

Ěý˰ŗŌĕĚÐğ˰Ōʭá˰ŏí˰łŰĚįˇ
Ķ˙ČŎ˰ʯäğĚþį˕˰ʯŏʭŞþŊùʾˁʿ˂˰ʲʾ�ˀʿ˔


äŎ˰äĿĚĸŎ˰ãĕĚĿ˰ʭŖŒă˰ùę˰ĒŞģ˰ʯĕŘē˰ĚŞĠŀă˰ŔŎĖńŎ˰ęĕ˰ŗù˰ʭµŀĄÝù˰āʭµŰùŗę˰Ŕý˰ʭŖŒă˰ʯŏíĚŃ˰ĚŞĠŀă˰ęĕ˰ŔÝ˰ĖŒÝ

ęĕ˰ŗ˰˫ĕĚÞőĶ˙ČŎ˰ʯäğĚþį˕˰Ăğù˰˫ĕʭŖő˰ĚăùĚĿ˰āʭŰùŗę˰ěù˰ùę˰ʭÏ˰ʯŏí˰ęùĚğù˰ľĤÝ˰ŗ˰ŏíĚŃ˰äőʭĸŎ˰čĚģ˰ʯŏʭŞþŊù

ʾˁʿ˂˰ʲʾ�ˀˀ˔
äý˰ʯäýʭŰěęù˰ŌʭńŎ˰ęĕ˰äğĚþįäµÞŰ˰ùę˰üµŊʭİŎ˰ōŞµĴŒă˰ęĕ˰ä˙Ĵő˰äµĿĚĸŎ˰ŏí˰āťʭÞµģù˰ěù

˔ŏʭ˙ŕ˕˰Ăğù˰˫ĕĚÝ
ŔĸŞģ˰ĚŞĠŀă˰ęĕ˰ęʭý˰ŐŞŊŗù˰ãùĚý˰ĕŘē˰ûʭĄÝ˰ŔŎĖńŎ˰ęĕ˰ŐŞŒØ˙ŕ˰ŗùʯŔµý˰ùę˰āʭ÷ùĚŃ˰ŏùŘŒķ

˰ŏʭµĤŰù˰Ěµý˰ĒŞµģ˰ĚŞćðµă˰Ěµý˰Őµģŗę˰˛ŞŊĕ˰ŏʭĤŰù˰ġŗę˰ŐŰù˰
Ăğù˰˫ĕĚÝ˰ĚÝė˰ĚŞĠŀă˰ęĕ˰ĦĔĤŎ˰˛ĨĿ˰ŗ˰ŐĿ

äŎ˰ĉŗù˰āʭ÷ùĚŃ˰ʭý˰äýĕù˰ĚŞĠŀă˰
Ăğùŗ˰ĕĚŞá˰ľŞŊðă˰ʭý˰ĒŞģˈŊùþĄŏʭŞˇ˰ĚŞµĠŀă˰ŔµħĚķ˰ĕęùŗ˰ùę˰ŔĸŞģ˰ŏùĚĠŀŎ

ĕęùĕ˰ŉʭ˙Ąďù˰
Ăğù˰˫ĕĚÝ˰äýĕùʯŐŞŎŘµĨĸŎ˰āʭµ÷ùĚŃ˰˛ńő˰ʭý˰äĸŞģ˰ĚĠŀŎE˛ŕù˰äµĿĚĸŎ˰ĕĖµħęĕĂµŞýE

Ŕý˰ęĕ˰ŔµċŘŎ˰ŗ˰ŐńĄµŎ˰ãĚŞµĠŀă˰ʯĆµďʭþŎ˰ŐŰù˰ŘăĚÏ˰ęĕ˰ŐŞŒØ˙ŕ˰
Ėģʭý˰Ă÷ùĚŃ˰Ģőùĕ˰Ŕý˰ĕùĚĿù˰ŐŰĚăʭőùĕ˰ŏùŘŒķ


ĖŒÝ˰Ŕ÷ùęù˰üŕùĘŎ˰ĚâŰĕ˰ŏʭŞŎ

ĒŞģ˰ãĚŞĠŀă˰ĂŞĨĔģʯőŔŔý˰ŔÝ˰ãěùę˰čŘĄŀŊùŘýù˰ŗ˰äğĚþį˰ŏŘ×˰ŏʭ˙Ŋʭķ˰Ěý˰ʭŖŒă˰˫ĕĚ˙µģ˰ĖµńĄŒŎ˰ŏùŘŒķ

ä˙őĖőŘģʯĂğù˰ŔĄģùĘá˰ĚŞćðăʯ˕˰äŋď˰ĞŰęĕù˰Őýù˰ŏŘ×˰äőʭ˙Ŋʭķ˰ŔÞŋý˂ˆ˄˰˔ùĖµńĄŒŎ˰ěù˰ŔµÝ˰ŏʭµĤŰù˰´ùęí˰ŏ

˫ĕŘýʯäý˰ĞŰęĕù˰Őýù˰
Ăğù˰ŔĄģùĕ˰ĚŞćðă˰ĜŞőĚý˰äŊʭÞģù˰ŔÞőíĖŒÝ˰Ŕ÷ùęù˰ĒŞģʯ˰Ōʭµő˰ʭµý˰ùę˰ŏʭµĤŰù˰ĚŞĠŀă˰ûʭĄÝ

ˈŏʭŞþĄŊù˰ûʭĄÝ˰ŐŎ˰ŔċĚĔĄĠ˙Ŋù˰ĂÞŒŊù˰ŗ˰ŏíĚńŊù˰ĚŞĠŀă˰ŐŎ˰üĔĄŒ˙ŊùˇäŊʭďęĕ˰
Ăğù˰˫ĕĚÝ˰ŔħŦē˰ęĕ˰ŔÝ

˫ʭáĖŰĕ˰Ěý˰ãĕʭŰě˰ãʭŕĖńő˰ĞŰęĕù˰Őýù˰ęʭćí˰ʯĞµŰęĕù˰Őýù˕˰Ăğù˰˫Ėģ˰ĚÝė˰äğŘį˰ĒŞģ˰äŊŘħù˰ŗ˰äŖńĿ˰ãʭŕ

ʯĚ÷ùĚĠŊùʾˁʾʽ˰ʲʾ�˃˃˔


˃˨µŐŞŎŘĨĸŎ˨āʭ÷ùĚŃ˨ġĚĄĠá˨ęĕ˨äýĕù˨ĚŞğʭŀă˨ĕĚÞŰŗę˨ĢńőEÏ˨ŏĚŃ˨ęĕōĤģ˨ŗ˨ōČŒ

˰ŌʭµâŒŕ˰ŏíĚµŃ˰Ŕµý˰ĵʭ˙Ąğù˰ŗ˰āŗŦă˰ʯ˛ŞăĚă˰ʯŏíĚŃ˰Ă÷ùĚŃ˰ęĕ˰ŏùŗùĚĿ˰ãʭŕĖŞÝðă˰
Ăğù˰äýĕù˰ŐĄŎ˰ÜŰ˰ōŰĚÝ˰ŏíĚŃ

˰ęĖµÞă˰ŗ˰ĂµŊŦŎ˰äµýĕùĚŞĻ˰ŐĄµŎ˰ÜµŰ˰ęùĚÞă˰äăęŘħ˰ęĕ˰ùĚŰě˰ˉĕęùĕ˰ĂŊťĕ˰ŏíĚŃ˰ŐĄŎ˰ŏĕŘý˰äýĕù˰Ěý˰ŏùĚâŰĕ˰Ă÷ùĚŃ

üŞğí˰ʲÛę˕˰ĕęùĕ˰˫ùĚ˙ŕ˰Ŕý˰ĚįʭēŏʭŰĚċ˰äğʭŒģĖĸğù˰ʯãĚŞĠŀă˰ãʭŕ˰ʯŏùęʭÞ˙ŕ˰ŗ˰ãʾˀˆʿ˰ʲʿ�ʿʿ˅
˔

Ŕý˰ŏíĚŃ˰ŉŗĜő˰ŏʭŎě˰ęĕ˰äýĚķ˰Įē˰ĂµŞĿĚĳ˰ŗ˰ĕùĖĸĄµğù˰ʯľµŊù˰ŗ˰Ŕµİńő˰ʯûùĚµķù˰ŔőŘáĚŕ˰ŐĄģùĖő˰Ŕİğùŗ

˰ʯĜµŰĜĸŊù˰ûʭµĄÞŊù˰ĚŞµĠŀă˰ŜµĿ˰ĜŞċŘµŊù˰ęĚµĐ˙Ŋù˰ʯäĠŊĖőù˕˰Ăğù˰ŔĄģùĕ˰ùę˰Ă÷ùĚŃ˰ĽŦĄēùʾˁʿʿ˰ʲʾ�˂ʽ˰ˉ

˰ʯĂĿĚĸŎŏíĚńŊù˰ŌŘŋķ˰äĿ˰ĖŞŖ˙ĄŊùʾˀ˅˃˰ʲʿ�ʾ˂˔
ŦĄēù˰ěù˰ãęʭŞĠý˰ęĕ˰ġĚĄµĠá˰ęĕ˰äĴŀŊ˰ŔþŒċ˰āʭ÷ùĚŃ˰Ľ

ęùĘáĚŞćðă˰Ă÷ùĚŃ˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏʭµŞþŊù˰ĶŎʭµċ˰ʯãĚþį˕˰Ăğù˰˫ĕŘýʾˁʽˆ˰ʲʾ�˂ʽ˔
˰ŌʭµâŒŕ˰ŐŞýĚµĸŎ



ʴʵʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϬϵͲϭϮϴ
�E�>z�/E'� d,�� Y/Z�͛�d� �ddZ/�hd��� dK� d,�� /E&�>>/�>�^� ;�^Ϳ͕/E� d,�� /Ed�ZWZ�d�d/KE� K&� �>Ͳ

d��z�E��E��D�:D��Ζ�>Ͳ��z�E
DŽƌƚĞǌĂ�zĂŐŚŽƵďŬŚĂŶŝ�'ŚŝĂƐǀĂŶĚ ĂŶĚ�>ĞŝůĂ��ŬƌĂĚůŽŽ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˫ĕŘý˰ľŊù˰ʭŰ˰ûùĚķù˰ʭŰ˰Ŕİńő˰ĖŃʭĿ˰ŔÝ˰äăùęʭþķ˰˛ŞŋĐăĖőùʯŔý˰ĚµÝė˰äµýùĚķù˰Ŕµċŗ˰ÜµŰ˰ŉʭ˙Ąďù˰Ěŕ˰ãùĚý˰ęʭ×ʭő

˫ĕĚÝʭ˙Ŋʭķ˰ŔÝ˰ĂĿʭŰ˰ġĚĄĠá˰ãĖď˰Ŕý˰Ėőŗę˰ŐŰù˰
Ėőù˰ŗ˰āʭŕʭþŎ˰ĕŘē˰Ŕý˰ŏíĚŃ˰ŔŰí˰ęĕ˰ĖŰĖċ˰ŉʭ˙Ąďù˰ŏʭŞý˰ʭý˰ŏ

äŎ˰äýĚķ˰ŌŘŋķ˰ęĕ˰ĕŘē˰ĚĐþă˰ŔőʭĤő˰ʯĂĿĚĸŎ˕˰ĖŒĄĠőùĕʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ĖŞŖ˙ĄŊùʾˀ˅˃˰ʲʿ�ˀ˂˔


˫ĜŞâőù˰ĝʭğù˰Ěý˰ŐŞĸýʭă˰ŗ˰ŔýʭĐħ˰ěù˰ŉŘńŒŎ˰āʭ÷ùĚŃ˰ęĕ˰˫ʭáĖµŰĕ˰ÜŰ˰˫ʭá˰
Ăğù˰˫Ėģ˰čĚį˰ŏŘáʭőŘá˰ãʭŕ

ĚŰĘÏ˰Ŕý˰ęùĕùŗ˰ùę˰ŏʭŰęʭŃ˰ʯäýĕù˰üĄÞŎäŎ˰ĥʭē˰Ă÷ùĚŃ˰ÜŰ˰ġ˰˫Ĝµ˙ď˰Ă÷ùĚŃ˰ĖŒőʭŎ˰
ĖŒÝ˕ʴʸʹŁ˰˔˰ěù˰äµÞŰ

Ăŀŕ˰ŏʭŰęʭŃŰí˰ęĕ˰ŔőʭáŔŀŰĚģŔ3PJ.ý QíSPȩ.P̄ .pR
SP
Ȇ.PHý

Q
óP¶¸ÒP ȸRúR ºPJG¸ÇT8

P T
Ą.2�´ʭĠő˕ʴ˔ˉ˰Ŕ˙ŋÝ˰ŔÝˈŌʭďęťùˇ˰ùę

Ăğù˰˫ĕŘ˙ő˰Ă÷ùĚŃ˰ęŗĚČŎˉäŎ˰ŔĿŘÝ˰üĄÞŎ˰ĝʭğù˰Ěý˰ùĚŰěĚċ˰ĽĚď˰ĖőùŘăˈ´ʭµýˇŦý˕˰ĕŘµĤő˰ęùĚµÞă˰ʯäµĻ

äý˰ʯŏʭ˙ďĚŊù˰´ťí˰ʲʭăʾ�ˀʽ˰ʯĂĿĚĸŎ˰ˉʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ĖŞŖ˙ĄŊùʾˀ˅˃˰ʲʿ�ˀʽ˰ʯĦ÷ʭµĨĔŊù˰ʯäµŒċ˰Őýù˰ˉ

ʾˆˆˆ˰ʲʾ�ʿˆˀ˰ʯęŘŀĨķ˰Őýù˰ˉʯäċʭµċĜŊù˰˛µ˙ċ˰čĚµģäý˰ʲʭµăˁˆˉ˰ʯãęʭµŀĻʯāʭµ÷ùĚńŊù˰´ŘµĤőʾˀ˅˅˰ʲ

ʾˁˁ˔ˉĂğù˰˫ĕĚÝ˰Ă÷ùĚŃ˰ÜŰ˰ġĚŰĘÏ˰Ŕý˰ęùĕùŗ˰ùę˰ŏʭŰęʭŃ˰ʯäŎŦÝ˰ãʭŒþŎ˰ʭŰʯûùĚµķù˰Ă÷ùĚŃ˰ĖŒőʭŎ˰ûŘµĨŒŎ

˰Ŕ˙ŋÝˈŔŋŊùˇ˰ŔŰí˰ęĕ3PJPô
SP PǕQ̄ .źýQɏ

M
¸öāRó TȲP¾2˰�´ʭĠő˕ʾ˃ˁ˔ˉ˰ûŘµĨŒŎ˰Ŕµý˰ùę˰ŏʭµŰęʭŃ˰ʯäµŖńĿ˰ãʭµŒþŎ˰ʭµŰ

˰Ŕ˙ŋÝ˰ŏĖőùŘēˈōÞŋċęùˇ˰�˫Ė÷ʭŎ˕˰Řīŗ˰ŔŰí˰ęĕ˃äŎ˰ęùĕùŗ˰˔
ĖŒÝ


ľŊùĢőùĕʭŕäýĕù˨ã

ĆĐý˰ŗ˰˫ĖŞØŞÏ˰äŎŘŖŀŎ˰ãŘļŊ˰ĶýʭŒŎ˰ęĕ˰ûĕùĂļŊ˰ěù˰äēĚý˰ęĕ˰ûĕù˰
ĕęùĕ˰ĜŞâőùĚýŔŎʭő˰ĚĈő˰ŗ˰ōĴő˰Ŕý˰ʭŕ

˰ʯŔŎĖńŎ˰ʯŏŗĖŋē˰Őýù˕˰Ăğù˰˫Ėģ˰ľŰĚĸă˰ęŘĈŒŎ˰ŗ˰ŌŘĴŒŎ˰ŌŦÝ˰ʭŰʾˁʿ˂˰ʲ˂ʽ˄˰ʯùĖµĔŕĕ˰ŔŎʭŒĄļŊ˰ʯùĖĔŕĕ˰ˉ

ʾˀ˄ˀ˰ʲʾˀʾ˂˔
˕˰ãŘ˙ď˰ĂČď˰Őýù˅ˀ˄Ģőùĕ˰ĕùĖĸă˰˔ŏí˰ŗ˰Ăğù˰˫ĕĚÝ˰ŏʭŞý˰ĕęŘŎ˰Ģģ˰ùę˰äýĕù˰ãʭŕ˰ʭµŕ

āęʭþķ
ĶŰĖý˰ŗ˰ŏʭŞý˰ʯäőʭĸŎ˰ʯŘĐő˰ʯĽĚĨă˰ʯĂļŊ˰ʲěù˰ĖőùĸŎ˰ĜŞő˰äēĚýĖµőĖńĄʯ˰ŌŘµŋķ˰ěù˰äµÞŰ˰ĜµŞő˰āʭµ÷ùĚŃ

˰ʯŌŦğù˰ęĕ˰ĖŖĸă˰ŗ˰āʭŞýĕù˰ʯä˙ŞÞď˰ʲÛę˕˰Ăğù˰äýĕùʾˀ˂˅˰ʲˁʿ˔


ŏĚŃ˰ęĕ˰ŌŘµŋķ˰ŐµŰù˰āťŘĐă˰Ŕý˰ ę˫ʭģù˰ʭŎù˰ˉĂĠŞő˰ŌŘŋķ˰ŐŰù˰ŔØĔŰęʭă˰äğęĚý˰ŌʭńŎ˰ęĕ˰Ěīʭď˰ŔĄģʭâő˰ãʭµŕ

äŎ˰ōĤģ˰ʭă˰ŌęʭŖ×ŐŞŎŘĨĸŎ˰Ŕý˰ûŘĠŒŎ˰āʭ÷ùĚŃ˰ġĚĄĠá˰˛ŞŋĐă˰ęĕ˰ŔċŘă˰ŏʭŰʭģ˰Ü˙Ý˰ĖőùŘăE
ĖŒÝ

Ģőùĕ˰ʭý˰ ōŰĚÝ˰ŏíĚŃ˰ĢőùŘē˰ĭʭþăęùý̨ʭŃ˰ĂĻŦý˰ ŗ˰ŘĐő˰ ʯĽĚħ˰ʯĂļŊ˰ŏŘØ˙ŕ˰ʯäýĕù˰ãʭŕă˰
ĂĠŞő˰ ęʭÞőù˰ĚŞµğʭŀ

ħù˰Ěý˰ ŏíĚŃ˰äýĕùŘħù˰ŐŰù˰ěù˰äµÞŰ˰ŔµÝ˰Ăğù˰˫Ėģ˰˫ĕʭŖő˰ ʭŒý˰ ãęʭŞĠý˰ãĚĴő˰ ŉ˰Ōʭ˙Ąŕù˰ŉŘ˰Ŕýŗ˰čĚį˰äµğęĚýĂ÷ùĚŃãʭŕ

Ăğù˰ŏíĚµŃ˰ľµŊʭĔŎ˕˰ʯŏùęʭµÞ˙ŕ˰ŗ˰ãĖĸµğùˈüŞğíŏʭŰĚċ˰äğʭŒģă˰ãʭŕãĚŞĠŀˇʯʾˀˆʿ˰̡ʿ�ʿ˃ˁ
˔

ŔĄµĠŰĚâő˰äµýĕù˰˛µŞŋĐă˰ʭý˰ùę˰ōŰĚÝ˰ŏíĚŃ˰ŏʭáÙùŗ˰Ōʭ˙ă˰Ă÷ùĚŃ˰ŗ˰ĚŞĠŀă˰ōŋķ˰ŏùĖŒ˙ĤőùĕûʭĄÝ˰
Ėőù˰ãʭµŕ

ĵŘŒă˰ʭý˰äŎŦğù˰ĶýʭŒŎ˰ęĕ˰ŏíĚńŊù˰äőʭĸŎ˰ŗ˰ŏùĚńŊù˰ûùĚķù˰ûĚµİŃ˰ʲŏŘØ˙ŕ˰äőùĖŒ˙Ĥőùĕ˰ĮğŘă˰ŏŘáʭőŘá˰ãʭŕ

˕ʿʽ˃˕˰˫ĖŞþķŘýù˰ʯ˔ʿʾʽ˕˰ãęʭþőù˰āʭÝĚþŊù˰Řýù˰ʯ˔ˀʿ˅Őýù˰ʯ˔˕˰ŔŰŘŊʭēˀʾʽ˰üŊʭį˰äýù˰Őý˰äÞŎ˰ʯ˔˕ˁˀ˄˰ʯ˔

˕˰äþŋď˰ŐŞ˙ğ˄˂˃˕˰ãĚþÞķ˰ʯ˔˃ʾ˃
Ėģ˰ŔĄģʭâő˰˔



ʴʵʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕģ˨ʯ˨ˬęʭ˙ʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʳʼµʴʵʻ
ŋĐă˛ŞŎŘĨĸŎ˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŐŞEęĕĠŀăĚŞþăŏʭŞĶ˙ČŎ˨ŗþŊùŏʭŞ

ĬăĚŎäûŘńĸŰäőʭēĻĖőŘćʭŞŊ˨ŗŦŞŘŊĕùĚÝù

˰ĖŒőʭŎ˰ãĚŞğʭŀăˈŊùĽʭĤÞˇ˕˰ãĚĤĔŎě˂ˀ˅˰ŗ˰˔ˈĜŞċŘŊù˰ęĚĐ˙Ŋùˇʯ˰äµĠŊĖőù˰ŔµŞİķ˰Őµýù˕˂ˁʿ˰ęĕ˰˔

ōŕ˰ŗ˰ōĤģ˰ŏĚŃäŎ˰ùę˰äğĚþį˰ĚĨķĢőùĕ˰ãʭŕęʭÞŕʭµģ˰ěù˰ŏùŘă˰ěù˰ŔµÝ˰ãĚµĤĔŎě˰
ĕĚµÝ˰ŏʭµŞý˰äµýĕù˰ãʭµŕ

ĜĄĸŎ˰ŏùĖŒ˙ĤőùĕĂğù˰äŊʯ˰Ōʭő˰Ŕý˰ĕŘē˰ĚŞĠŀă˰ûʭĄÝ˰ęĕˈŊù˰ŏŘµŞķ˰ŗ˰˛µŰĜŒĄŊù˰ĪŎùŘµĻ˰ł÷ʭµńď˰Őµķ˰ĽʭĤÞ

˛ŰŗʭĄŊù˰˫Řċŗ˰äĿ˰˛ŰŗʭŃťùˇĂŃĕ˰ŗ˰ãĚĴő˰ĽęÙ˰ʭý˰ŏʭ˙ŋĠŎ˰ŏùĖŒ˙Ĥőùĕ˰ŗ˰ŏùĚĠŀŎ˰ĖŞČ˙ă˰üċŘŎ˰ĕʭŰě˰ãʭŕ

ʲüŞµĤńŊù˰ŔµýŘć˰äµĿ˰ŏŗĚĠŀ˙Ŋù˰ŗ˰ĚŞĠŀĄŊù˰ʯĂĿĚĸŎ˕˰Ėģʿ�ˀʽˆ˰ʯŔµŎĖńŎ˰ʯŏŗĖµŋē˰Őµýù˰ˉʾˁʿ˂˰ʲˁʽ˄˰ˉ

˰ĚŞĠŀĄŊù˰ʯäþŕė˰ʯŏŗĚĠŀ˙Ŋù˰ŗʾˀˆ˅˰ʲʾ�ˁˀˀ˔
˰ûʭĄÝ˰ŐŞŒØ˙ŕˈĜŞċŘŊù˰ęĚĐ˙Ŋùˇ˰ŐŰù˰äĻŦý˰˫ʭâő˰Ŕ×Ěáù

˰ěù˰ûʭĄÝˈŊùĽʭĤÞˇĚĄ˙ÝˉĂğù˰Ŕý˰ĂþĠő˰ûʭĄÝ˰ŐŰù˰ãŘĐő˰ŗ˰äĿĚħ˰ĆďʭþŎ˰ʭŎùˈŊùĽʭĤÞˇĭŘµĠþŎ˰Ěă

˕˰ĂğùüŞğí˰ʯŏùęʭµÞ˙ŕ˰ŗ˰ãĖĸµğùŏʭŰĚċ˰äğʭŒģãĚŞĠŀă˰ãʭŕʯʾˀˆʿ˰ʲʿ�ʿ˂ʽ˔



ûŞğʭŀă˨ęĕ˨äýĕù˨ĆďʭþŎ˨ŔØĔŰęʭăōĤģ˨ŏĚŃ˨ʭă˨ŔĸŞģ˨Ě

Ăğù˰˫Ėģ˰ĚÝė˰ĚĄ˙Ý˰ŔĸŞģ˰ĚŞğʭŀă˰ęĕ˰äýĕù˰āʭÞő˰ŌęʭŖ×˰ŏĚŃ˰ěù˰˛þŃ˰ʭă˰ŔĸŞģ˰ĚŞğʭŀă˰ęĕˉ˰ŏʭµŎě˰ěù˰ʭµŎù

Ģőùĕ˰ŐŰù˰äğŘį˰ĒŞģ˰ŏʭĤŰù˰ĕĚáʭģ˰ŗ˰äĬăĚŎ˰ĖŞğġĚĄĠá˰ŔĸŞģ˰ĚŞğʭŀă˰ęĕ˰ʭŕ˰ŔĄĿʭŰ˰ˉĂğùŔýŔőŘáãùŔµÝ

˰ĚŞĠŀă˰ęĕ˰äğŘį˰ĒŞģˈŊùŏʭŞþĄˇċù˰˛ŞŋĐă˰Ŕý˰äýĕù˰ĖķùŘŃ˰Ü˙Ý˰ʭý
Ăğù˰ŔĄēùĕĚÏ˰ŌŘŋķ˰ŐŰù˰ęĕ˰ãĕʭŖĄ

˰ûʭĄÝ˰ęĕ˰äĬăĚŎ˰ĖŞğˈĖ÷ŦńŊù˰ęĚĻ˰ŗ˰Ė÷ùŘŀŊù˰ęęĕ˰ˇĒµğʭÏ˰ŗ˰ĚŞĠŀă˰Ŕý˰äýĕù˰˫ŘŞģ˰ʭý˰āʭŖþµģ˰Ŕµý˰ä÷Řá

˰āĖŎ˰ęĕ˰äğŘį˰ĒŞģ˰
Ăğù˰ŔĄēùĕĚÏʿˀ˕˰ŉʭğˁʾˀ	ˁˀ˃˰Ģőùĕ˰ŔħĚķ˰ęĕ˰äĬăĚŎ˰ĖŞğ˰ĕŘē˰ĕʭĄğù˰ěù˰˔

˰ĚŞĠŀă˰ęĕ˰ŗù˰ĖŒőʭ˙ŕ˰ŗ˰˫ĕŘý˰ĚćðĄŎ˰äýĕùˈŏʭŞþĄŊù˰ˇŞŋĐă˰ŔýŌʭµ˙Ąŕù˰ŏíĚµŃ˰āʭŰí˰äýĕù˰łŞ˙ķ˰˛˰ęĕ˰ġŗę˰ŐµŰù˰ŗ

äğŘį˰ĒŞģ˰ěù˰Ėĸý˰ŏùĚĠŀŎ˰ĚŞĠŀă˰ŔŎĖńŎ˰ęĕ˰äğĚþį˰
Ăğù˰ŔĄģùĕ˰ŏùŗùĚĿ˰ĚŞćðă˰ĜŞőˈĶ˙ČŎŏʭµŞþŊù˰ˇ˰ŏí˰Ŕµý

ōĴő˰ŌʭńŎ˰ęĕ˰ŗ˰ĎŰĚĨăĂğù˰˫ĕùĕ˰ġĚĄĠá˰ùę˰ŏí˰˫ŘŞģ˰ŐŰù˰Ŕý˰äĤĔý


˫ĕŘµý˰ ęŘŖµĤŎ˰ŔµŎʭķ˰ŗ˰ŔĸŞµģ˰ŏùĖŒ˙Ĥőùĕ˰ŏʭŞŎ˰äýĕù˰ĂŖċ˰ěù˰ĜŞő˰ äĬăĚŎ˰ĖŞğ˰āʭµīŗę˰ʯãęʭµĠőùŘē ˰̞Ăµğù

˰ʯŏʭŒČŊùʾˀˆʽ˰̡ˁ�ˀʽˀĚÞýŘýù˰ěù˰ĕŘē˰ęʭćí˰ěù˰äēĚý˰ ęĕ˰
˔ãęʭþőù˰Őý˕ˀʿ˄˔˰ŔµŰí˰ęĕ˰ãŘµĐő˰ ĖŒ˙ĤŰĖőùʾʿ˅˰˫ ęŘµğ

ŉíäŊʭďęĕ˰
Ăğù˰˫ĕùĕ˰ęùĚŃ˰˛ŞŋĐă˰ĕęŘŎ˰ŗ˰˫ĕĚý˰ Ōʭő˰ ŏùĚ˙ķ˰ãęʭµþőù˰ʭµý˰ ŏʭĤŰù˰äőʭŎě˰ŔŋħʭĿ˰ŔÝʿ˅˰ĖŞµğ ˰̞Ăµğù˰ŉʭµğ

˰ʯäŊʭŎù˰ʯäĬăĚŎʾˆˆ˅˰ʾ̡�˃ʿˆęĕ˰ŏʭĤŰù˰
˔˰˫ Ùùŗ˰ŏĖµģ˰ęŗĚµČŎ˰ʭµý˰ ĭʭþăęù˰ęĕ˰˫ Ė÷ʭŎ˰ ę˫Řğ˰ōĤģ˰ŔŰíˈōµÞŋċęù˰̌˰Ŕµý

äý˰ ʯŔŞŎʭŎťù˰āùĕùĚŀőù˰äĿ˰ęʭĨĄőťù˰ʯäĬăĚŎ˰ĖŞğ ˰̞Ăğù˰ŔĄēùĕĚÏ˰ŏí˰äýĕù˰˛ĨŀŎ˰˛ŞŋĐă˰ʲʭăʾ�ʾʽ˃
˔

˰ĚŞĠŀă˰ęĕ˰äğŘį˰ĒŞģˈŏʭŞþĄŊù˰ˇ˫ʭáĖŰĕŔý˰ùę˰ãŘĐő˰ęŘŖĤŎ˰ŏùĖŒ˙Ĥőùĕ˰ãʭŕ˰˫ĕĚÝ˰ŏʭŞý˰˫ĕĚĄĠá˰āęŘħ

µµØ˙ŕ˰äőùĖŒ˙µµĤőùĕ˰
Ăµµğù˕˰ŔŰŘþŞµµğ˰ŏŘʾ˅ʽ˕˰ä÷ʭµµĠÝ˰ʯ˔ʾ˅ˆ˕˰´ùĚµµĿ˰ʯ˔ʿʽ˄˕˰Ģµµŀēù˰ʯ˔ʿʾʽ˰ĕĚµµþŎ˰ʯ˔

˕ʿ˅˂˕˰ĉʭċě˰ʯ˔ˀʾʾ˰ĉùĚğ˰Őýù˰ʯ˔˕ˀʾ˃˕˰ãęʭþőù˰Őý˰ĚÞýŘýù˰ʯ˔ˀʿ˄Ŕý˰
˔˰ĚŞĻ˰ŗ˰ãŘĐő˰´ùęí˰ěù˰ŔőŘ˙ő˰ŏùŘŒķ

˰ěù˰ĢŞý˰ŏʭŞþĄŊù˰ęĕ˰´ùĚĿ˰ãŘĐő˃ʽʽ˰ěù˰ĢŞý˰ä÷ʭĠÝ˰ŐŞŒØ˙ŕ˰ʯęʭýˀ˂ʽ˰ěù˰ĢŞµý˰ŔŰŘþŞğ˰ĜŞő˰ŗ˰ęʭý˅ʽ˰ęʭµý

˫Ėģ˰˫ĕĚý˰Ōʭő˰ʲʯŏʭŞþă˰ʯäğŘį˕˰Ăğùʾ�ʾʾˀˉʾ�ˀ˃˰ˉʾ�ˆˆŔő˰ŏʭĤŰù˰
˔Ŕý˰ʭŖŒă˰ùę˰ŉùŘµŃù˰ŐµŰù˰˫ĕĚĄĠá˰āęŘħ

˫ʭáĖŰĕ˰ŐŰù˰äğęĚý˰ŗ˰Ėńő˰Ŕý˰äĄď˰ʯ˫ĕĚÝ˰ŏʭŞýĂğù˰ŔĄēùĕĚÏ˰ĜŞő˰ʭŕ




ʴʵʵ
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˰ĚŞĠŀă˰ŔĸŞģ˰ęĕ˰ōĴŒŎ˰ŗ˰˛ŎʭÝ˰ĚŞğʭŀă˰ěù˰äÞŰˈĶ˙ČŎŏʭŞþŊùˇ˰ʯ˰äµğĚþį˰
Ăµğù˰äğĚþį˰ŌŦğťù˰ŐŞŎù

˰ęĕĚŞĠŀă˰ŐŰùŔČĐŊù˰ĢĔý˰Ő˙īʯýŔŔý˰ōĴŒŎ˰āęŘħĢőùĕ˰ĦĔĤŎ˰āęŘħ˰˛µŞŋĐă˰ŗ˰ŏʭŞý˰ùę˰äýĕù˰ãʭŕ

˰ĚŞĠŀă˰äýĕù˰ľŞħŘă˰ęĕ˰äþŕė˰
Ăğù˰˫ĕĚÝˈĶ˙ČŎŏʭŞþŊùˇäŎ˰ʲĖĠŰŘőˈłďŏíĂğùŔÝĚŞµĠŀăäµğĚþį

ŔĄģĘáěùĢŰùĚáãʭŕōŰŦŎäĸŞģŗę˫ʭÏãù˫ʭáĖŰĕãʭŕäŊùĜĄķùŏíęĕûʭýĕŘēʯûʭĄÝäáęĜýĂğùŔµÝ

ěùäáĚþēŗĚ˫Ş×äĄğĕŊòŎľŏíęĕŏŘŒĿľŋĄĔŎōŋķŗĢőùĕĂŰʭÞďäŎĖŒÝ˰
ŗùęĕĚŕŔµŞďʭőãùŔµÝ

ŏʭŒķŐĔğùę˫ĖŞĤÝʯŔýäýŘēěù˫ĖŖķ˫ĖŎíĚýĂğù˰
ŗùĚáùěùĂ÷ùĚŃʭŕŗ˫ŘċŗŏíŐĔğŔµĄŀáŗĚµáùěù

ãʭŒĸŎãŘļŊŗāùĕĚŀŎŏíĆĐý˫ĕĚÝʭŰęĕûʭýûùĚķùŗ˫ŘµċŗŏíŔµĄēùĕĚÏʯŔµýäŰŘµÞŞőŐĔµğŔµĄŀá


Ăğùˇäþŕė˕˰ʯŏŗĚĠŀ˙Ŋù˰ŗ˰ĚŞĠŀĄŊù˰ʯʾˀˆ˃˰ʲʿ�ʾˁʽ˔


ĂµĿĚá˰łµőŗę˰ãĕʭŖĄċù˰ĶŎʭċ˰ãʭŕĚŞĠŀă˰ľŞŊðă˰ŔÝ˰ōČŒÏ˰ŗ˰ŌęʭŖ×˰ŏĚŃʯĢĔý˰ěù˰äµÞŰ˰ŗ˰ōµŖŎ˰ãʭµŕ

˛ýʭŃĚý˰
Ăğù˰˫ĕŘý˰āʭŰí˰ĚŞĠŀă˰ęĕ˰äýĕù˰ŌŘŋķ˰Ěý˰ŔŞÞă˰ĚŞğʭŀă˰ŐŰù˰ŔċŘă˰ĶŎʭµċ˰ĚŞµğʭŀă˰Ŕµ˙ŕ˰ĝʭğù˰ŐŞ˙ŕ

ŔµċŘăĕęŘŎ˰ĜµŞő˰äýĕù˰ĚŞğʭŀă˰ęʭ˙ģ˰ęĕ˰ĖŰʭý˰ùę˰ãĕʭŖĄċù˕˰ĕùĕ˰ęùĚµŃ˰ʯŏùęʭµµÞ˙ŕ˰ŗ˰ãĖĸµµğùüŞğíäµğʭŒģ

ŏʭŰĚċãĚŞĠŀă˰ãʭŕʯʾˀˆʿ˰ʲʿ�ʿˁ˃˔


ŔÝ˰Ăğù˰ŐŰù˰ōĤģ˰ŏĚŃ˰ęĕ˰ōŖŎ˰ŔĄÞő˰ĦĔµĤŎ˰äőʭµŎě˰ ě˫ʭµý˰ęĕ˰ãĚĤĔŎě˰ŗ˰ãěùę˰čŘĄŀŊùŘýù˰ʯäğĚþį

äŎ˰äýĕù˰ĕĚÞŰŗę˰ʭý˰ŏíĚŃ˰ĚŞĠŀă˰Ŕý˰ŌùĖŃùÖŞŕ˰ŗ˰ĖŒŒÝ˰äŎʭő˰ŗ˰˫ĕŘþő˰ĶŋİŎ˰ãĚâŰĕ˰ŌùĖŃù˰ěù˰ŏùĚĠŀŎ˰ŐŰù˰ěù˰ÜŰ

˰ěù˫ĕĚÞő˰ĚÝė˰ĕŘē˰ĚŞĠŀă˰ęĕ˰ĚâŰĖÞŰä˙ő˰ŔŋøĠŎ˰ŐŰù˰
ĖőùĖģʭý˰äĿĕʭĨă˰ŌùĖŃù˰ÜŰ˰ĖőùŘăʯŏʭĤő˰ŔÞŋý˰˫ĖŒŕĕ

Ģőùĕ˰ʭý˰łýʭİŎ˰ŔÝ˰ōĤģ˰ŏĚŃ˰ä˙ŋķ˰ãʭĬĿ˰Ŕµý˰ŌùĖµŃù˰ĕŘµē˰äµ˙ŋķ˰ãʭµĬĿ˰łýʭµİŎ˰ŏʭµőí˰ŗ˰˫ĕŘý˰äýĕù˰ãʭŕ

˫ĕŘ˙ő˰ľŞŊðăʯĽʭµĤÝ˰ʯãĚĤĔŎě˰ʲÛę˕˰Ăğù˰Ėőùʾˁʽ˄˰ʲʾ�ˀ˔ˉĞµÏ˰äµğĚþį˰Ŕµ×Ěáùěù˰ŏʭµŰʭÏęʭµâő˰ġ

˰ĚŞĠŀăˈĶ˙ČŎŏʭŞþŊùˇãĚĤĔŎě˰ĽʭĤÝ˰ĚŞĠŀă˰ʭýŗ˰˫Ėµģ˰ʭŒģí˰ĚĄµĤŞý˰āʭµÞő˰ʭµý˰˫ùĚµ˙ŕ˰ãĚŞµĠŀăŌʭµő˰ʭµý

ˈĶŎʭČŊù˰ĶŎùŘċˇ˰ʯĶŎʭČŊù˰ĶŎùŘċ˰ʯäğĚþį˕˰ĂģŘőʾˀ˄˄˰ʲʾ�ʿĶµŎùŘċ˰ʯęùěʭµá˰ˉĶŎʭµČŊùŗĽʭµĤÝęĕ

˫ʭâő˰ʯäńŞþİăʾˀ˅ʾĂğù˰Őģŗę˰ŔØőí˰ʭŎù˰ˉ˔ʯ
Ăğù˰ōĤģ˰ŏĚŃ˰ęĕ˰ōÝʭď˰äýĕù˰ãʭĬĿ

äáÚŰŗ˰ĕŘċŗ˰ãʭŕ˰ŏʭŞŎ˰ãĚŞĠŀă˰ġŗę˰ęĕ˰ÛĚĄĤŎˈĶ˙ČŎŏʭŞþŊùˇ˰ŗˈŊùĽʭĤÞˇ˰ĖŞ÷ʭă˰ùę˰ęŘýĜŎ˰ŔŞīĚĿ

äŎĚ˫Ŗý˰ʲĖŒőʭŎ˰
ĖŒÝāŗʭŀă˰čĚµģ˰ʯĚŞµĠŀă˰ãʭµŒĻ˰ãùĚµý˰Ăµ÷ùĚŃ˰ĽŦĄµēù˰ěù˰ãĚµŞá˰ʯāʭµ÷ùĚŃ˰ãŘµļŊ˰ãʭµŕ

ġěęùāʭ÷ùĚŃ˰ãęùĘáù˰ʯāʭŰí˰ãĚŞĠŀă˰˫Řċŗ˰ĎŞċĚă˰ęĕ˰Ă÷ùĚŃ˰ěù˰˫ĕʭŀĄğ˰ʲÛę˕˰Ăµ÷ùĚŃ˰˛µńő˰äőùŗùĚĿ˰ŏùĜŞŎ˰ʯ

ãŘĬăĚŎʯāʭ÷ùĚŃ˰ĕęŘŎ˰ęĕ˰ãĚĤĔŎě˰˫ʭáĖŰĕ˰ʯʾˀˆ˅˰ʲʿ˄˔
˰ùę˰ãŘµĐő˰ęʭµćí˰ŐĄµģùĕ˰ęĕ˰Ăŕʭþģ˰ŐŞŒØ˙ŕ

äŎʭŃí˰ʯäőùĚŖă˕˰ĕŗĜĿù˰ĕęùŘŎ˰ŐŰù˰Ŕý˰ŏùŘă˰ʯŔĸŰęĘŊù˰ʯßęĜýʾˁʽ˅˰ʲ˂�ʿ˂˄˔




ʴʵʶ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕģ˨ʯ˨ˬęʭ˙ʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʳʼµʴʵʻ
ŋĐă˛ŞŎŘĨĸŎ˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŐŞEęĕĠŀăĚŞþăŏʭŞĶ˙ČŎ˨ŗþŊùŏʭŞ

ĬăĚŎäûŘńĸŰäőʭēĻĖőŘćʭŞŊ˨ŗŦŞŘŊĕùĚÝù

őŔČŞĄ

ĊŰʭĄőŐŞŎŘĨĸŎ˰ěù˰ŉŘńŒŎ˰Ă÷ùĚŃ˰Ŕý˰ĂþĠő˰ãĕʭńĄőù˰˛ŞŋĐă˰ęĕ˰Ěīʭď˰ŔĄģʭâőEʲĂğù˰ĚŰě˰čĚģ˰Ŕý

ʾµŔĸŞģ˰ĚŞĠŀă˰ĒŰęʭă˰ęĕʯ˰äµŰùŗę˰ĕĚÞŰŗę˰ˉĂğù˰ŔĄģùĕ˰ĕŘċŗ˰ĚŞĠŀă˰ōŋķ˰ŏùĖŒ˙Ĥőùĕ˰ŏʭŞŎ˰ĕĚÞŰŗę˰ŗĕ

ŐŞŎŘĨĸŎ˰ěù˰ŉŘńŒŎ˰āʭ÷ùĚŃ˰ġĚĄĠá˰ęĕ˰ĕĚÞŰŗę˰ŗĕ˰Ěŕ˰ŗ˰äŊťĖĄğù˰ĕĚÞŰŗę˰ŗEŔĄģùĕ˰ĢńőĖőùˉ˰Ģńő˰ʭŎù

Ăµğù˰ŔĄµģùĕ˰ĕŘµċŗ˰äµğŘį˰ĒŞµģ˰ŗ˰äĬăĚŎ˰ĖŞğ˰ʯĖŞŀŎ˰ĒŞģ˰ĮğŘă˰ŔÝ˰äŊťĖĄğù˰ĕĚÞŰŗęʯ˰Ŕµý˰ĂþµĠő

ġĚĄĠá˰ęĕ˰äŰùŗę˰ĕĚÞŰŗę
Ăğù˰ĚĄĤŞý˰āʭ÷ùĚŃ˰ŐŰù

ʿ˰µŔĸŞģ˰ĚŞğʭŀă˰ŏʭŞŎ˰ęĕʯ˰ĚŞĠŀăˈĶ˙ČŎŏʭŞþŊùˇ˰ĕŗĖď˰ęĕ˰˛ńő˰ʭýʾˁ˂˰ĚŞğʭŀă˰Ŕý˰ĂþĠő˰Ă÷ùĚŃ˰ĢŞµÏ

ěùäŎ˰˛Ŏʭķ˰ŗĕ˰ŔÝ˰Ăğù˰˫ĕĚÝ˰ŌùĖŃù˰āʭŰùŗę˰ŐŰù˰ġĚĄĠá˰Ŕý˰ĕŘēĖģʭý˰ġĚĄĠá˰ŐŰù˰˛ŎùŘķ˰ěù˰ĖőùŘă˰
˰˛Ŏʭķ

ŉŗùʲāʭ÷ùĚŃ˰ŐŰù˰ġĚĄĠá˰ęĕʯ˰ĒŞģ˰äŊťĖĄğù˰ŗ˰˛ŞŋĐă˰ĂŞĨĔģ˰ěù˰Ėµĸý˰ŏùĚµĠŀŎ˰Ěµý˰ŏí˰ĚŞćðµă˰ŗ˰äğŘį

ĕŘēʯĂğù˰äğĚþį˰ŏŘØ˙ŕ˰ˉŌŗĕ˰˛Ŏʭķʲāʭ÷ùĚŃ˰ŐŰù˰ġĚĄĠá˰ęĕʯęĕ˰ĕŘµċŘŎ˰äµýĕù˰ãʭµĬĿ˰ōµĤģ˰ŏĚµŃ

˰ĖŒőʭŎ˰ãĚŞğʭŀă˰
ĂğùˈŊùĽʭĤÞʯ˰ŗ˰ãĚĤĔŎěˈĶ˙ČŎŏʭŞþŊùˇʯŔőŘ˙ő˰ŐŰù˰ěù˰äğĚþį
Ăğʭŕ
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ĶýʭŒŎ

ʾ
ŏíĚŃʯōŰĚÝŔ˙ċĚă˰ʲŜŰʭīęʯŜőʭŖŀµħùŜŋķĖµ˙ĐŎŗʯŏùęʭµÞ˙ŕŔµĠğŘŎŜăʭµńŞńĐăŜµâŒŕĚĿ

ʯĚÝĘŊùęùĕōŃ˰ʲʾˀ˅ˀġ


ʿ
ŐýùʯĚŞćùäŋķŐýʯĖ˙ĐŎ˛ŎʭÞŊùäĿʯĒŰęʭĄŊùāŗĚŞý˰ʯęĕʭħęùĕ˰ʲʾˀ˅˂


ˀ
ŐýùʯĞŰęĕùʯäŋďĚ÷ùĚĠŊùãŗʭĐŊùĚŰĚĐĄŊʯãŗʭĄŀŊùāùęʭĤĄőùŔĸŎʭċʯŐŞğęĖŎōŃ˰ʲʾˁʾʽ


ˁ
ŐýùʯäŒċʯŏʭ˙ĈķüĄÞŊùęùĕ˰ʯĦ÷ʭĨĔŊùʯŔŞ˙ŋĸŊùāŗĚŞý˰ʲʾˆˆˆ
Ł

˂
ŐýùʯŏŗĖŋēĚŊùĖþķŐ˙ďŐýʯĖ˙ĐŎŔŎĖńŎŐýùŏŗĖŋēęùĕüĄÞŊùāŗĚŞý˰ʯäýĚĸŊù˰ʲʾˁʿ˂


˃
ŐýùʯęŘŀĨķäŋķŐýʯŐŎŘŎčĚģ˛˙ċʯäċʭċĜŊùüĄÞŊùęùĕʯŔŞ˙ŋĸŊùāŗĚŞý˰ʲäý
ʭă

˄
ŐýùʯãęĜċĖ˙ĐŎŐµýʯĖµ˙ĐŎĖµČŒŎŐŞ÷Ěµń˙ŊùŗĖµģĚŎŐŞþŊʭµİŊùʯōŊʭµķęùĕʯĖµ÷ùŘŀŊùŔµÞŎ˰ʲ

ʾˁʾˆ
Ł

˅
ãĖĸğùŗʯŏùęʭÞ˙ŕüŞğíäµğʭŒģŏʭŰĚċãʭµŕʯãĚŞµĠŀă˫ʭâµĤŕŗÚÏě˫ŘµďŗōµŃ˰ ʯ˫ʭâµĤőùĕ˰ʲ

ʾˀˆʿ


ˆ
ŘŊęĖŒÞğùʯĕùŘċĖ˙ĐŎʯãŘīę˛ŞħùʯĖŞğäþĄČŎʯäőʭþŎä÷ùĚŃĚŞĠŀă˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯ

ę˫ŗĕ˄ʯę˫ʭ˙ģʾʿʯęʭŖýŗŏʭĄĠýʭăʾˀˆ˅


ʾʽ
ʯäŰʭýʭýäŋķĚþÝùŗʯŏùęʭµÞ˙ŕġŗęäµğʭŒģĚŞµĠŀăʯŏíĚµŃ˫ʭâµĤŕŗÚÏě˫Řµďŗʯ˫ʭâµĤőùĕōµŃ˰ʲ

ʾˀ˅˅


ʾʾ
äĻŦýČőʯäŀĖ˙ĐŎʯĕùŘċ´ťíʯŏʭ˙ďĚŊùĕʭŞŒýʯĂĈĸýōŃ˰ʲʾˁʿʽ
Ł

ʾʿ
ʯäŊĖµµâŞýʯãęʭµµŰęĕĖµµ˙ĐŎäµµńăŗʯãęŘµµőʯŦŖµµģˈāʭµµ÷ùĚŃûŘµµĠŒŎŔµµý˛µµŕùĂµµŞýEęĕ

Ķ˙ČŎŏʭŞþŊùˇʯāʭĸŊʭİŎĂ÷ùĚŃʯŏíĚŃę˫ʭ˙ģʿʯʾˀˆˀ


ʾˀ
äőùĚŖăʭŃíʯßęĜýĖ˙ĐŎʯŐĠĐŎĀĸŰęĘŊùäŊóľŞőʭĨăʯŏʭŞŋķʭ˙ğù˰ʯĀĸŞĤŊùōŃ˰ʲʾˁʽ˅


ʾˁ
ĚďʯäŋŎʭķĖ˙ĐŎŐýʯŐĠĐŊù˛÷ʭğŗʯŔĸŞĤŊùŉíʯĂŞþŊùōŃ˰ʲʾˁʽˆ
Ł

ʾ˂
ʯä˙ŞÞďĖ˙ĐŎʯʭīęāʭŞýĕùŗĖŖĸăęĕʯŌŦğùĚĄĿĕĚĤőàŒŕĚĿʯäŎŦğùäýʭċ˰ʲʾˀ˂˅


ʾ˃
üŞİēʯãĕùĖļýĖ˙ďùŐýʯäŋķĒŰęʭăʯĕùĖļýęùĕüĄÞŊùʯŔŞ˙ŋĸŊùāŗĚŞý˰ʲäý
ʭă

ʾ˄
ʯãęʭĠőùŘēĖ˙ĐŎʯĚŃʭµýāʭµīŗęŏʭµŒČŊùäµĿŉùŘµďù´ʭµ˙ŋĸŊùŗµĠŊùʯāùĕʭōŃʯŏʭŞŋŞķʭ˙µğù˰ʲ

ʾˀˆʽ




ʴʵʸ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕģ˨ʯ˨ˬęʭ˙ʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʳʼµʴʵʻ
ŋĐă˛ŞŎŘĨĸŎ˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŐŞEęĕĠŀăĚŞþăŏʭŞĶ˙ČŎ˨ŗþŊùŏʭŞ

ĬăĚŎäûŘńĸŰäőʭēĻĖőŘćʭŞŊ˨ŗŦŞŘŊĕùĚÝù

ʾ˅
ʯùĖĔŕĕäŋķʯĚþÝùʯùĖĔŕĕ˰ŔŎʭŒĄļŊ˫ʭâĤőùĕʯŏùĚŖăŏùĚŖă˰ʲʾˀ˄ˀ


ʾˆ
ʯäþŕėĖ˙ĐŎĖŞğʯŐŞĠďĚŞĠŀĄŊùŗʯŏŗĚĠŀ˙ŊùʯŔþŕŗĚ˫ŕʭŃ˰ʲʾˀˆ˅


ʿʽ
ʯäĤÝęěʯŐŰĖŊùęĖýŏʭŕĚþŊùäĿŌŘŋķʯŏíĚńŊùüĄÞŊùęùĕʯŔŞ˙ŋĸŊùāŗĚŞý˰ʲʴʷʳʻ
Ł

ʿʾ
ʯãĚĤĔŎěĕŘ˙ĐŎŐýʯĚ˙ķĽʭĤÝŐķł÷ʭńďĪŎùŘµĻ˛µŰĜŒĄŊùŗŏŘµŞķ˛µŰŗʭŃťùäµĿ˫Řµċŗ

ʯ˛ŰŗʭĄŊùüĄÞŊùęùĕʯŔŞýĚĸŊùāŗĚŞý˰ʲʾˁʽ˄


ʿʿ
ʯäőʭİŋğʯĖ˙ĐŎ˛ŞŋĐăŗäğęĚýäőʭþŎäŎŦÝĚŞĠŀăŏíĚŃōŰĚÝʭýęŘĐŎęʭµćíĒŞµģʯäµğŘį

˫ʭâĤŕŗÚÏě˫Řďŗʯ˫ʭâĤőùĕōŃ˰ʲʾˀˆʽ


ʿˀ
ĖŞğʯäĬăĚŎōŋķʯãĖŖŊùʯäĿʭĤŊùŔĠğŘŎʯŁĕʭĨŊùŏùĚŖă˰ʲʾˁʾʽ


ʿˁ
ĖŞğĚŎʯäĬăōŋķʯãĖŖŊùʯäŊʭŎùĚÞŀŊùęùĕʯäýĚĸŊùĚ˫ŕʭŃ˰ʲʾˆˆ˅


ʿ˂
ʯäğĚþįŐŞŎùʯŌŦğťùĶŎùŘċʯĶŎʭČŊùĜÝĚŎĂŰĚŰĖŎě˫ŘďʲōŃ˰ʯŔŞ˙ŋķʾˀ˄˄


ʿ˃
ʯäğĚþįŐŞŎùʯŌŦğťùĶ˙ČŎŏʭŞþŊùäĿĚŞĠŀăŔĠğŘŎ˰ ʯŏíĚńŊùä˙ŋķťùʯāʭµķŘþİ˙ŋŊāŗĚµŞý˰ʲ

ʾˁʿ˂


ʿ˄
ʯãĚþįŘýùʯĚŀĸċĶŎʭċŏʭŞþŊùäĿĚŞĠŀăʯŏíĚńŊùĕāŗĚŞý˰ʯŔĿĚĸ˙Ŋùęù˰ʲʾˁʽˆ


ʿ˅
ʯäğŘįĖ˙ĐŎŐýʯŐĠďŏʭŞþĄŊùäĿĚŞĠŀăʯŏíĚńŊùęùĕ´ʭŞďùąùĚĄŊùäýĚĸŊùʯāŗĚŞý˰ʲäý
ʭă

ʿˆ
µµµµµµʯŉʭċęʯäğŘįĚĄĿĕāùęʭĤĄőùōŃ˰ʯäŎŦğù˰ʲʾˁʿ˄
Ł

ˀʽ
ʯãęʭŀĻĖþķʯŉŘğĚŊù´ŘĤőʯāʭ÷ùĚńŊù˛ŞŊĕʯʭŎōŃ˰ʲʾˀ˅˅�

ˀʾ
ʯäŒŞŋÝĖ˙ĐŎŐýʯûŘńĸŰʯäĿʭÝüĄÞŊùęùĕʯŔŞŎŦğťùŏùĚŖă˰ʲʾˁʽ˄�

ˀʿ
ʯęùěʭáʯŐĠďĖ˙ĐŎˈĶŎùŘċĶŎʭČŊùŗˈĽʭĤÝˇęĕ˫ʭâőäńŞþİăˇʯĢŕŗÚÏãʭŕäµőíĚŃġʲʿˆ

ŗˀʽʯʾˀ˅ʾ�

ˀˀ
ĖőŗùĚáʯŔŞ˙ČőʯĕùÚőĚþÝùʯãĖŖŎʯäŒŞµĠďʭµŞőʯĖŞµğʭµīęĖ˙ĐŎʯ˫ʭáĖµŰĕĒŞµģŐŞµŎùŌŦµğťù

äğĚþįĕęŘŎęĕāʭ÷ùĚŃʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯę˫ŗĕ˄ʯę˫ʭ˙ģʾʿʯęʭŖýŗŏʭĄĠýʭăʾˀˆ˅


ˀˁ
ʯãŘĬăĚŎĖŞğʯōŞŕùĚýùüŞįʯäŒŞĠďĖŞğʯĕŘ˙ĐŎ˫ʭáĖŰĕãĚĤĔŎěęĕĕęŘŎʯāʭ÷ùĚŃʾˀˆ˅�

ˀ˂
ʯãŘŀİĨŎʯŐĠďłŞńĐĄŊùŜĿāʭ˙ŋÝŏíĚµńŊùʯōŰĚµÞŊù˫ʭµâŒýŔµ˙ċĚăŗĚµĤőŏùĚµŖă˰ ʯûʭµĄÝ˰ʲ

ʾˀ˃ʽ�

ˀ˃
ʯĂĿĚĸŎĖ˙ĐŎʯãĕʭŕĖŞŖ˙ĄŊùäĿŌŘŋķʯŏíĚńŊùĜÝĚŎʯĂŰĚŰĖŎōŃ˰ʲʾˀ˅˃�

ˀ˄
µµµµµµʯĂőʭŞħŏíĚńŊùŐŎʯľŰĚĐĄŊùęùĕŏíĚńŊùʯōŰĚÞŊùōŃ˰ʲʾˁʾʽ�
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$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ˀ˅
äŰŦŎłĤķĕʭýíʯùĚŕěʯ˫ʭģĖŒĠÏʯŔŖŊùʯäğęĚýĂ÷ùĚŃľďʭĨŎûŘĠŒŎŔµýŔµ˙÷ùE˰āʭµĸŊʭİŎ˰ʯ

ʯŏíĚŃ˰Ă÷ùĚŃę˫ŗĕ˄ʯę˫ʭ˙ģʾʿʯęʭŖýŗŏʭĄĠýʭăʾˀˆ˅


ˀˆ
ʯäģʭČőŘýùʯĝʭþķŉʭċęʯäģʭČŒŊùĀĠğòŎĚĤŒŊùōŃ˰ʯŜŎŦğţù˰ʲʾˁʽ˄�

ˁʽ
ʯãŘĐőĖŞğľŞğʯŔŋŊùŉíŔŰŘýŏʭŞŎʭďàŒŕĚĿʯĶŞĤăäýʯʭőäýäý˰ʲʭăʭă�

ˁʾ
āŘŃʭŰʯãŘ˙ďōČĸŎʯŏùĖŋþŊù´ʭŞĐŊùęùĕąùĚĄŊùāŗĚŞý˰ʯäýĚĸŊù˰ʲʾˀˆˆ


ˁʿ
äőʭµµĔýŘńĸŰʯäµµĬăĚŎʯŘµµŊĕùĚÝùʯŦŞµµŊʯĚŀµµģŘēʯŐµµĠĐŎ˰ʯŔőŘáäµµğʭŒģāʭµµ÷ùĚŃûŘµµĠŒŎŔµµý

ŐŞŎŘĨĸŎE˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯę˫ŗĕ˄ʯę˫ʭ˙ģʾˀʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˅




ʴʵʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕģ˨ʯ˨ˬęʭ˙ʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʳʼµʴʵʻ
ŋĐă˛ŞŎŘĨĸŎ˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ûʭăěʭýŐŞEęĕĠŀăĚŞþăŏʭŞĶ˙ČŎ˨ŗþŊùŏʭŞ

ĬăĚŎäûŘńĸŰäőʭēĻĖőŘćʭŞŊ˨ŗŦŞŘŊĕùĚÝù

5HIHUHQFHV
��� 7KH� +RO\� 4XUDQ�� 7UDQVODWHG� E\� 5H]DHL� ,VIDKDQL�� 0XKDPPDG� $OL� HW� DO��� 'DU� DO�'KLNU�

&XOWXUDO�5HVHDUFK�,QVWLWXWH��4RP�������
���,EQ�$WKLU��$OL�,EQ�0XKDPPDG��$O�.DPLO�)L�$O�7DULNK��'DU�6DGHU��%HLUXW�������
��� ,EQ� ,GULV�� +LOOL�� $O�6DUDLU� $O�+DZL� /L� 7DKULU� DO�)DWDZD�� 3XEOLFDWLRQV� RI� WKH� 6RFLHW\� RI�

6HPLQDULDQ�7HDFKHUV��4RP�������$+�
���,EQ�-LQQL��8WKPDQ��$O�.KDVDLV��'DU�$O�.LWDE�$O�,OPL\HK��%HLUXW�������
���,EQ�.KDOGXQ��$EGXO�5DKPDQ�,EQ�0XKDPPDG��0XTDGGLPDK�RI�,EQ�.KDOGXQ��'DU�$O�.LWDE�

DO�$UDEL��%HLUXW�������
���,EQ�8VIXU��$OL�,EQ�0RPHQ��6KDUK�-XPDO�DO�=DMDML��'DU�$O�.LWDE�$O�,OPL\HK��%HLUXW��6�'�
��� ,EQ�DO�-D]DUL��0XKDPPDG� LEQ�0XKDPPDG��0XQMLG�DO�0XTULHHQ�ZD�0XUVKLG�DO�7DOLEHHQ��

'DU�DO�$ODP�DO�)DZDLG��0HFFD�������$+�
���$VD¶GL�HW�DO���3DWKRORJ\ RI�,QWHUSUHWLYH�7UHQGV��6HPLQDU\�DQG�8QLYHUVLW\�5HVHDUFK�,QVWLWXWH��

4RP�������
��� (VNDQGDUORR��0XKDPPDG� -DYDG�� 5D]DYL� $VLO�� 6H\\HG�0XMWDED�� )XQGDPHQWDOV� RI� � 4DUDL�

7DIVLU��4XUDQ�5HFLWDWLRQ�6WXGLHV��9ROXPH����1XPEHU�����6SULQJ�DQG�6XPPHU�����������
����%DEDHL��$OL�$NEDU�HW�DO���0HWKRGRORJ\�RI�4XUDQ�,QWHUSUHWDWLRQ��6HPLQDU\�DQG�8QLYHUVLW\�

5HVHDUFK�,QVWLWXWH��4RP�������
����%DODJKL�1DMDIL��0XKDPPDG�-DYDG��$ODD��DO�5DKPDQ��%H¶WKDW�)RXQGDWLRQ��4RP�������$+�
����%LJGHOL��'DU\DUL��0XKDPPDG�7DTL�DQG�1RXUL��6KDKOD���5HDGLQJV�$WWULEXWHG�WR�WKH�$KO�DO�

%D\W��$6��LQ�0DMPD�
DO�%D\DQ���4XUDQ�5HFLWDWLRQ�6WXGLHV��1R����������
����7HKUDQL�$JKD�%R]RUJ��0XKDPPDG�0XKVLQ��$O�'DUL
D�,OL�7DVDQLI�DO�6KL
D��,VPDLOLDQ��4RP��

�����
����+XUU�$PLOL��0XKDPPDG�LEQ�DO�+DVVDQ��:DVD
LO�DO�6KL
DK��$OXO�$OED\W��4RP�������$+�
���� +DNLPL�� 0XKDPPDG� 5H]D�� /LWHUDWXUH� DQG� &RPPLWPHQW� LQ� ,VODP�� ,VODPLF� &XOWXUH�

3XEOLVKLQJ�&HQWHU��6�'�������
����.KDWLE�%DJKGDGL��$KPDG� ,EQ�$OL��+LVWRU\�RI�%DJKGDG��'DU�DO�.LWDE�DO�,OPL\HK��%HLUXW��

6�'�
����.KDQVDUL��0XKDPPDG %DTLU��5DZGDW�DO�-LQQDQ�)L�$KZDO�DO�8ODPD�ZD�DO�6DGDW��,VPDLOLDQ��

4RP������������
����'HKNKRGD��$OL�$NEDU��'HKNKRGD�'LFWLRQDU\��8QLYHUVLW\�RI�7HKUDQ��7HKUDQ�������
����=DKDEL��0XKDPPDG�6H\\HG�+XVVHLQ��,QWHUSUHWDWLRQ�DQG�,QWHUSUHWHUV��:DKED��&DLUR�������
���� =DUNDVKL�� %DGUXGGLQ�� DO�%XUKDQ� )L� 8ORRP� DO�4XUDQ�� 'DU� $O�.LWDE� DO�,OPL\HK�� %HLUXW��

�����$+�
���� =DPDNKVKDUL�� 0DKPRXG� ,EQ� 8PDU�� $O�.DVKVKDI� $Q� +DTDLT� *KDZDPL]� DO�7DQ]LO� DQG�

$\RXQ�$O�$TDZLO�)L�:XMXK�DO�7DZLO��'DU�DO�.LWDE�DO�$UDEL\D��%HLUXW�������
���� 6XOWDQL�� 0XKDPPDG�� $QDO\VLV� DQG� 6WXG\� RI� WKH� 7KHRORJLFDO� )RXQGDWLRQV� RI� WKH�

,QWHUSUHWDWLRQ� RI� WKH� +RO\� 4XUDQ� ZLWK� (PSKDVLV� RQ� WKH�:RUNV� RI� 6KHLNK� 7XVL�� 6HPLQDU\� DQG�
8QLYHUVLW\�5HVHDUFK�,QVWLWXWH��4RP������������

����6H\\HG�0XUWD]D��$ODP�DO�+XGD��$O�6KDIL��$O�6DGLT�,QVWLWXWH��7HKUDQ�������
����6H\\HG�0XUWD]D��$ODP�DO�+XGD��$O�$PDOL��'DU�DO�)LNU�DO�$UDEL��&DLUR�������
����7DEUDVL��$PLQ�DO�,VODP��-DZDPH�
DO�-DPH
��6HPLQDU\�0DQDJHPHQW�&HQWHU��4RP�������
���� 7DEUDVL�� $PLQ� DO�,VODP�� 0DMPDH� DO�%D\DQ� )L� 7DIVLU� DO�4XU
DQ�� 6FLHQWLILF� ,QVWLWXWH� IRU�

3XEOLFDWLRQV��%HLUXW�������
����7DEDUL��$EX�-D
IDU��-DPH�
DO�%D\DQ�)L�7DIVLU�DO�4XUDQ��'DU�DO�0D
ULIDK��%HLUXW�������
���� 7XVL��0XKDPPDG� LEQ�+DVVDQ��$O�7LE\DQ� )L� 7DIVLU� DO�4XUDQ��'DU�$O�,K\D� DO�7XUDWK� DO�

$UDEL��%HLUXW��6�'�
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��� µµµµµ��5LMDO�7XVL��,VODPLF�3XEOLFDWLRQV�&HQWHU��4RP�������$+�
����*KDIIDUL��$EGXO�5DVRRO��7KH�'HYHORSPHQW�RI�4LUD¶DW��'DOLO�0D��4RP������������
����.XODLQL��0XKDPPDG�,EQ�<DTXE��$O�.DIL��,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ�������
���� *D]DU�� 0XKDPPDG� +DVVDQ� -DZDPH� 
DO�-DPH
� DQG� .DVKVKDI�� $� &RPSDUDWLYH� 6WXGLHV��

4XUDQLF�5HVHDUFKHV�����DQG����������
���� *URXQG�� 1DMPLHK�� $NEDUQHMDG�� 0HKGL�� +RVVHLQLQLD�� 6H\\HG� 0XKDPPDG� 5H]D�� 6KHLNK�

$PLQ�DO�,VODP�7DEUDVL
V�9LHZ�RQ�5HFLWDWLRQV��4XUDQ�5HFLWDWLRQ�6WXGLHV��9ROXPH����1XPEHU�����
6SULQJ�DQG�6XPPHU������

����0XUWD]DYL��6H\\HG�(EUDKLP��7D\\HE�+RVVHLQL��6H\\HG�0DKPRXG��=DPDNKVKDUL
V�9LHZ�RQ�
4LUD¶DW������������

���� 0XVWDIDYL�� +DVVDQ�� $O�7DKTLT� )L� .LOLPDW� DO�4XUDQ�� %RRN� 7UDQVODWLRQ� DQG� 3XEOLVKLQJ�
&RPSDQ\��7HKUDQ�������

���� 0D¶ULIDW�� 0XKDPPDG� +DGL�� $O�7DPKLG� )L� 8ORRP� $O�4XUDQ�� 6HPLQDU\� 0DQDJHPHQW�
&HQWHU��4RP�������

��� ����������7KH�3URWHFWLRQ�RI�WKH�4XU¶DQ�IURP�'LVWRUWLRQ��'DU�DO�4XUDQ�DO�.DULP��4RP�������
��� 0ROODL� ,VKJKDEDG�� =DKUD�� 6KDK� 3DVDQG�� (ODKHK�� $� 6WXG\� RI� WKH� 4LUD¶DW RI� 0XVKDIV�

$WWULEXWHG� WR� WKH� ,PDPV� �$6��� 4XUDQ� 5HFLWDWLRQ� 6WXGLHV�� 9ROXPH� ��� 1XPEHU� ���� 6SULQJ� DQG�
6XPPHU�����������

����1DMDVKL��$EX�$EEDV��5LMDO�DO�1DMDVKL��,VODPLF�3XEOLVKLQJ�)RXQGDWLRQ��4RP�������
����1DKZL��6H\\HG�6DLIXOODK��7KH�%XZDLQ��6XSSRUWHUV�RI 6KLLWH�&XOWXUH��6�/��6�1��DQG�6�'�
����<DTXW�+DPZL��0XMDP�DO�%XOGDQ��'DU�DO�,K\D�DO�7XUDWK�DO�$UDEL��%HLUXW�������
���� <DJKRXENKDQL�� 0XUWD]D�� $NUDGORR�� /HLOD�� .KRVKIDU�� 0XKVLQ�� 7\SRORJ\� RI� 5HFLWDWLRQV�

$WWULEXWHG� WR� WKH� ,QIDOOLEOHV� �$6��� 4XUDQ� 5HFLWDWLRQ� 6WXGLHV�� 9ROXPH� ��� 1XPEHU� ���� )DOO� DQG�

:LQWHU����������



