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,Q� WKH� :HVWHUQ� ZRUOG�� DQG� HVSHFLDOO\� DPRQJ� &KULVWLDQLW\�� GXH� WR� WKH�
GLVWRUWLRQV�RI�WKH�ERRNV�RI�WKH�2OG�DQG�1HZ�7HVWDPHQWV�DQG�WKH�LQDGHTXDF\�RI�
WKHVH� WHDFKLQJV��YDULRXV� WKHRULHV�KDYH�EHHQ�SXW� IRUZDUG�DV� WR�ZKHWKHU� WKHVH�
ERRNV�DUH�UHYHODWRU\�RU�QRW�� UHJDUGOHVV�RI�ZKHWKHU� WKH\�DUH� WUXH�RU� IDOVH�� WKH�
JHQHUDOL]DWLRQ�RI�WKRVH�YLHZV�WR�WKH�+RO\�4XU
DQ�LV�D�SHUVHFXWLRQ�RI�WKLV�GLYLQH�
ERRN��<RXVHI�'��+DGGDG�LV�RQH�RI�WKH�QRQ�0XVOLP�2ULHQWDOLVWV�ZKR�KDYH�WULHG�
WR�LQWURGXFH�WKH�+RO\�4XUDQ�DV�D�UHVXOW�RI�WKH�H[SHULHQFH�RI�WKH�+RO\�3URSKHW�
�3%8+�� E\� FRPSDUDWLYHO\� FRPSDULQJ� WKH� 4XU
DQ� DQG� WKH� 7HVWDPHQWV� DQG�
GLYLGLQJ� WKH� PLVVLRQ� RI� WKH� +RO\� 3URSKHW� �3%8+�� LQWR� ILYH� GLIIHUHQW� WLPH�
VWDJHV��7KLV�DUWLFOH� LQWHQGV�WR�H[DPLQH�KLV�YLHZV�RQ� WKLV�LVVXH�E\�DQDO\WLFDO�
FULWLFDO� PHWKRG� DQG� FRQVLGHULQJ� WKH� GLIIHUHQFH� LQ� FRQWHQW� DQG� DUW� RI� PDQ\�
4XU
DQLF�WHDFKLQJV��VWRULHV��ZLWK�WKH�7HVWDPHQWV�DQG�WKH�GLYLQLW\�RI�WKH�VRXUFH�
RI�WKH�UHYHODWRU\�ILQGLQJV�RI�3URSKHW�0RKDPPDG��3%8+��

0RUHRYHU�� GXH� WR�� WKH� LQIDOOLELOLW\� RI� WKH� SURSKHW� �3%8+�� LQ� UHFHLYLQJ�
UHYHODWLRQ��WKH�PLUDFOH�RI�WKH�4XU
DQ��EHLQJ�LOOLWHUDWHG�WKH�3URSKHW��3%8+��DQG�
PDQ\� YHUVHV� RI� WKH� +RO\� 4XU
DQ�� WKH� HPSLULFDO� QDWXUH� RI� WKH� SURSKHWLF�
UHYHODWLRQ� DQG� LPSUHVVLRQDELOLW\� IURP� -XGDLVP� DQG� &KULVWLDQLW\�� DQG� +RO\�
4XU
DQ
V� LPSUHVVLRQDELOLW\� IURP� WKH� FXOWXUH�RI� LJQRUDQFH� DQG� WKH� LGHD�RI� WKH�
KRPRJHQHLW\� RI� 4XU
DQLF� UHYHODWLRQ� ZLWK� UHOLJLRXV� H[SHULHQFH� LV� JHQHUDOO\�
EHFRPH�UHMHFWHG�

.H\ZRUGV� 5HYHODWLRQ��5HOLJLRXV�([SHULHQFH��4XU¶DQ��2ULHQWDOLVWV��<RXVHI�
'DUUHK +DGGDG�

��'DWH�RI�UHFHLYLQJ� ���2FWREHU�������'DWH�RI�DSSURYDO� ��'HFHPEHU������
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ĽĚħĚĴő˰äĄğęĕ˰ěùŰʭńķ˰ŏí˰äĄğęĕʭő˰ʭŰĖŖķ˰ĕęŘŎ˰ęĕ˰´ùęí˰ŗ˰ĖŰʯŐ˙ĸăŞāùĚĴő˰ŏí˰ōĚÝ˰ŏíĚŃ˰ŔýŰ˰äŰʭµŀċ˰ō

˰ęĕ˰łďùŰŐ
Ăğù˰äőʭ˙ğí˰ûʭĄÝ˰äÞŰ˰ĕùĖď˰ ę˫ĕŏʭŃĚĤĄĠŎ˰ěùĻŞőʭőʭ˙ŋĠŎĚ˰Ăµğù˰˫ĕĚÝ˰äĸğ˰ŔÝ˰Ăğù˰ä

ʭńŎ˰ʭýŰŔĠ˰ŏíĚŃ˰äńŞþİăĖŖķ˰ŗŰŐ˰ŗĠńăŞōĖŒýŌĚµÝù˰ĚþŎʭŞÏ˰ĂŊʭğę˰ãN˰ŔµŋďĚŎ˰ĊŒµÏ˰ęĕʯāŗʭµŀĄŎ˰äőʭµŎě

ŏíĚŃŔýĚČă˰˛ħʭď˰ùę˰ōŰĚÝ˰ĚþŎʭŞÏŌĚÝùN
ĖŰʭ˙ő˰äĿĚĸŎ˰ŔŊʭńŎ˰ŐŰùŏí˰ĚýĂğù˰ãĕʭńĄőù˰µ˰ äŋŞŋĐă˰ġŗę˰ʭý

ʭý˰ŗ˰ěù˰ęʭŞĠý˰ãĚŒŕ˰ŗ˰äŰùŘĄĐŎ˰āŗʭŀă˰Ŕý˰ŔċŘăě˫ŘŎíʭŕĦĨŃ˕˰äőíĚŃ˰ãʭý˰˔ŐŰĖµŖķµŖŊù˰ŗ˰ŏĕŘµý˰äðµĤŒŎ

ęĕŰĂĿʭʭŕ˰āĚĬď˰äőʭŞďŗ˰ãĖ˙ĐŎNĚý˰ùę˰ĥŘĨē˰ŐŰù˰ęĕ˰ãŗ˰˫ʭáĖŰĕ˰ʯ
ĖŰʭ˙ő˰äğęŏŗĜµĿù˰ĚµýùŰŐŔµÝ

Ŕý˰ŔċŘă˰ʭýʯäďŗ˰ĂĿʭŰęĕ˰ęĕ˰āĚĬď˰ŏí˰Ă˙Ĩķ˫ĜČĸŎĚþŎʭŞÏ ŏĕŘý äŎ˒ù ʯŏíĚŃ ŏĕŘýN˰ŏùŗùĚµĿ˰āʭµŰí˰ŗ

˰ĜŞő˰ʯĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ěù˰ĚŞćðă˰ŗ˰ãŘþő˰äďŗ˰ŏĕŘý˰äýĚČă˰ʯäőíĚŃćðăŞĘÏĚŰĚ˰ŔµőʭŎě˰àµŒŕĚĿ˰ěù˰ōŰĚÝ˰ŏíĚŃ˰ã

˰ŗ˰ĂŞŋŕʭċŔýŋÝęŘį˫ĖŰù˰äŏʭĠ˙ŕãęʭâőùäďŗäőíĚŃýʭŔýĚČă˰ĕŗĕĚŎ˰äŒŰĕŎäĕĕĚá


ãĖŞŋÝ˨ŏʭáÙùŗʲŏíĚŃōŰĚÝ˰ʯďŗäĕ˰ŔýĚČă˰ʯŰŒä
ĕùĖď˰ ę˫ĕ˰ľğŘŰ˰ʯŏʭŃĚĤĄĠŎ˰ʯ

˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăˀʽ�ʽ˄�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʾˀ�ʽˆ�ʾˀˆˆ
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ʾ
ŔŎĖńŎ

ŰÞäāʭķŘīŘŎ˰ěùĕ˰ ě˫Řď˰ęĕ˰čĚİŎŰŐŕŗÚÏäŘőŰ˰ŏʭµĠőù˰ãĚµÞĿ˰āʭµŞď˰ęĕ˰ŔÝ˰Ăğù˰äŒŰĕ˰ŔýĚČă˰ʯŐ

ŗ˰ŔĄģùĕ˰äőťŘį˰ŔńýʭğĂğù˰ŔĄģùĕ˰ŉŘļĤŎ˰ĕŘē˰Ŕý˰ ę˫ùŘ˙ŕ˰ùę˰ŏùĚÞŀĄŎ˰Őŕė


ʯĚŞēù˰ŏĚŃ˰Ŕğ˰ʭŰ˰ŗĕ˰ęĕĂ÷ùĚŃŗ˰ęŘµĐŎ˰ùę˰ŏí˰ŔµÝ˰Ăğù˰ŔĄĤá˰čĚİŎ˰äŒŰĕ˰ŔýĚČă˰ěù˰ãĚăĖŰĖċ˰ĝʭµğù

ŗ˰ŐŰĕĕŰŐęùĕ˰äńŋă˰ãŎäĖŒÝ˰ŗ˰ŐŰĕ˰ĝʭğù˰ŔÝ˰Ăğù˰ŏí˰Ěý˰ŗĕŰŐęùĕʯãŔµýĚČă˰Ăµğù˰äµŒŰĕě˫ŘŎí˰ŗʭµŕŗ

˰ŐŰù˰ěù˰äŒŰĕ˰ÜğʭŒŎŔýĚČăʭŕŎĚýäēŞĖőĜ
ēĚýùĚğ˰ĜŞő˰ŏíĚŃ˰Ŕý˰ùę˰ŏí˰ĜŞő˰ŏʭŃĚĤĄĠŎ˰ä˰ĂŰŎäĖŒŕĕ˰ŔýĚČă˰


˰äŒŰĕ˫ʭáĚŕäŎ˰˫ĖŞŎʭő˰ãŘþő˰ŔýĚČă˰ʯĕŗę˰ęʭÝ˰Ŕý˰ŏùĚþŎʭŞÏ˰ãùĚý
ĕŘģ

ˈĕùĖď˰ ę˫ĕ˰ˇʯŏíĚµŃ˰ŏĕŘµý˰äőʭŞďŗ˰ęʭÞőù˰ãùĚýŔŋøµĠŎŏíĚµŃ˰ŏĕŘµý˰ãŘµþő˰ŔµýĚČăŗ˰˫ĕĚµÝ˰čĚµİŎ˰ùę

ŎäŘőŰĖĠʲĂğù˰äŎŦÝ˰ŏíĚŃ˰˛ďùĚŎ˰ŉŘį˰ęĕ˰ŔÝĊŒÏŔőʭáù˰ãŔÝ˰ŌĚÝù˰ĚþŎʭŞÏ˰ãùĚýÏŞĢ˫ĖŎíʯ˛ÞģŔµĄĿĚá

ŗ˰ĂğùŔýŏʭŎěęŗĚŎ˰ŔýĚČă˰ŔÝÏŞĚþŎʭŌĚÝùN˰ĚĄĤŞýŎä˫Ėģ˰ġĚĄµĠá˰ùę˰ĕŘµē˰ŐŰĕ˰ʯĂğùµŎä˫ĕùĕ˰Ăµğù

ʯĀŞőùĚĨő˰ÿŘķĕ˰ŏíĚńŊù˰ʯĕùĖď˰ ę˫ĕ˕ʾˆ˅˃ʲ˄˅
˔

ŉùòğ˰ʭŎ˰ʭŰí˰ŔÝ˰Ăğù˰ŐŰù˰łŞńĐă˰ŐŰùŎäőùŘăŞōʱōŞőùĖý˰äŒŰĕ˰ŔýĚČă˰äķŘő˰ùę˰äŊʭğę˰äďŗ

˰˫Ėģ˰ŌʭČőù˰äğęĚý˰ʭýŔ×Ěáùę˫ʭýęĕŗ˰äŒŰĕ˰ŔýĚČă˰ŏí˰ĖńőŔýŋÝęŘį˰ʭµŎù˰ĕˉęùĕ˰ĕŘµċŗ˰äþĄÝ˰ŗ˰āťʭńŎ˰ä

˰ʯĕùĖď˰ ę˫ĕ˰ľğŘŰ˰˫ʭáĖŰĕ˰ĥŘĨē˰ęĕŔŊʭńŎù
ĖĤő˰ĂĿʭŰ˰˛ńĄĠŎ˰ã

ʭČőíěùäŰŔÝ˰äńİŒŎ˰ĒğʭÏŉĖĄĠŎ˰ŗŔý˰ŏíĚŃ˰ĂŞőʭŞďŗ˰ěù˰ĵʭĿĕ˰ʯŏʭŃĚĤĄĠŎ˰ĮğŘă˰˫Ėģ˰čĚİŎ˰āʭŖþģ

Ń˰äďŗ˰ŔÝ˰Ăğù˰ŔĄģùĕ˰ŏʭŞý˰ʯĥŘĨē˰ŐŰù˰ęĕ˰ãŗ˰˫ʭáĖŰĕ˰äğęĚý˰Ő˙ī˰˫Ėőęʭâő˰ʯĂğù˰äµŖŊù˰ðµĤŒŎ˰ʯäőíĚ

˰Ŕő˰ˉĕęùĕùŰŐŔÝŰÏ˰ʯĶŃùŗ˰ęĕ˰
Ėģʭý˰ãĚĤý˰ŔýĚČă˰ņŞĚµþ˙ļN˰Ŕµő˰ˉĂµğù˰äµďŗ˰ĶýʭµăùŰŐŔµÝ˰Ķýʭµă˰ʯäµďŗ

ÏŞĚþ˙ļN
ĖģʭýýŞŐùŰ˰äőíĚŃ˰äďŗ˰äŒĸŰ˰ˉŗĕ˰ŐŔýĚČă˰ŗęʭÞģí˰āŗʭŀă˰äŒŰĕã
ĕęùĕ˰ĕŘċŗ˫ŗŦķŏí˰ĚýŔµÝ


Ėőęùĕ˰ŏʭķėù˰ŔĄÞő˰ŐŰù˰Ěý˰ĕŘē˰ĜŞő˰ľĨŒŎ˰ŏʭŃĚĤĄĠŎ˰ěù˰ãęʭŞĠý

ʿ
ĂēʭŒģĕùĖď˨ˮęĕ˨ľğŘŰ˨ŔŎʭő

ŗ˰˫ĖŒĠŰŘő˰ãŗĤÝŞĢĠŎŞĐäĚħʭĸŎĂğù˰ŉʭğ˰ęĕ˰ŔÝʾˆʾˀŌ
Ėµģ˰ĖµŊŘĄŎ˰ŏʭµŒþŊ˰āŗĚŞý˰ĚŖģ˰ęĕ

ĞÏ˰äăʭŎĖńŎ˰āŦŞĨĐă˰ŏĖőùęĘá˰ěùŎĕʭÝ í˰ŗŞÜĕŘēęĕŉʭğʴʼʶʼŎŞĕŦãŔµþăęĤÝŞµĤäĕŘµēùęěù

ŋÝŞʭĠãŏʭŒþŊĕĚÝ˰Ęēùęĕ˰ŗ˰ŉʭğʾˆ˄ˆŌĂģĘáęĕ


˰ãŗ˰ęʭćí˰Ŕŋ˙ċěùãʭŕęʭÝä˙ČďĚÏĂğùŔÝŘğ˰ěùãĻŞŏʭ˙ŋĠŎĚùĚµýãęʭµÞőùďŗµŞőʭäŏĕŘµýŏíĚµŃ

ŔĄģʭâő˫ĖģĂğù˰
ŔÝ˰ãęʭćíãŗęĕùŰŐŎěŞŔŒŔýŔĄģęĚĐăŰĚ˫ĕęŗíęĕʯĂğù˰ěù˰ãùĖµċˈĀµŞőíĚŃ˰ĝŗęĕ˰ˇ

˰Ěý˰˛˙ĄĤŎ˰ŔÝ˂ûʭĄÝ˰ʯĂğù˰ĚŰěʾ˄ûʭĄÝ˰ĚâŰĕĂğù˰ġĚĄµĠá˰ĂµŖċ˰ęĕ˰ŔµÝě˫ŘŎíʭµŕ˰ĂŞĐŞµĠŎ˰ã˰ŗ

ĂŀŊʭĔŎ˰ĚĈÝù˰Ŕý˰ŏíĚŃ˰ʭýŏʭýěʭŕ
Ăğù˰ŔĄĤá˰Ŕ˙ċĚă˰ʭŞőĕ˰ã
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˈĝŗęĕőíĚŃŞĀˇ˰ˉʾ˰µČőţùŞ˛ĿäˉŏíĚńŊùʵµŏíĚńŊùŗûʭµĄÞŊù˰ʲýŞĀµøŏíĚµńŊùýʭĄÞŊùµŞˉĀˀ˰µµŏíĚµńŊùŗ

ûʭĄÞŊù˰ʲęùŘįïÿŘķĖŊùőíĚńŊùŞˉĀˁ˰µōĴőŏíĚńŊùŗûʭĄÞŊù˰ʲˈěʭČķóŏíĚńŊùˇˉ˂˰µōµĴőŏíĚµńŊùŗûʭµĄÞŊù˰ʲ

ˈÿĜČĸŎŏíĚńŊùˇ


ˀ
×ŞĄĠäÏ˨ŗĕ˨ŔýĚČă˨ŔŒŞĤŞŰäŒ

˰ŔýĚČă˰˫Ùùŗ˕H[SHULHQFHęĕ˰˔˰äµŒĸŰ˰ĕŘµē˰ä˙ŰĖµŃ˰ãʭµŒĸŎ˰ěù˰äŒŰĕ˰ŔýĚČă˰ãʭŕĕĚýęʭÝˈŏĕŘµŎěí˰ˇ˰ŔµÝ

˰ãʭŒĸŎˈäŋĸĿ˰ˇĂğù˰ŔĄģùĕ˕ŕùĚĿŞĖãʯŐŞĸŊù˰ûʭĄÝ˰ʯʾˁʾʽ˰ʲ˃˰�ʾʾʿ˰ŔĄĿʭŰ˰ĚŞŞļă˰ʯ˔ʭŒĸŎ˰ŗ˰ãˈ˰ãĚŰĘÏ˰ĢŒÝ

˛˙ķ˰˛ýʭńŎ˰ęĕ˰ŉʭĸŀőù˰ŗ˰ˇʯä˙ŰĚÝ˕˰Ăğù˰ŔĄĿĚá˰ĕŘē˰Ŕýďŗ˰ʯäğʭŒģ˰äʾˀ˅˃˰ʲʾʿʿ
˔

˰Ŕý˰ŔýĚČăʯʭŒĸŎ˰ŐŰù˰āʭµŞŋČă˰ʭµŰ˰ùĖµē˰ĖŒőʭŎ˰äŊʭĸĄŎ˰ãĚŎù˰ęŘĬď˰ĝʭĠďù˰ěù˰ŔÝ˰Ăğù˰äőŗęĕ˰ĂŊʭď

äŖŊù˰ŗŰʭäŎ˰ĖµŰĖÏ˰ʯŏʭµŰĕù˰äµēĚý˰ŏʭŒŎòŎ˰ãùĚý˰ùĖē˰ʭý˰ĮþăĚŎ˰äķŘīŘŎ˰ĖµŰíŔµýĚČă˰ŗ˰äµŒŰĕ˰ùę˰ŏí˰˫ĖµŒŒÝ

ŎäĖőùĕ˰ʲŏʭ˙ŕ˕ʾʿˀ
˔

ŐŰĕ˰˫ÙùŗęĕĂļŊŔýãʭŒĸŎĂķʭįŗ´ùĜċ˫ĖŎíĂğù˕ŐýùʯęŘĴŒŎ˰ʯûĚµĸŊù˰ŏʭµĠŊʾˁʾˁ˰ʲʾˀ˰�ʾ˃ˆˉ

ʯãĖŞŕùĚĿ˰ʯŐŞĸŊù˰ûʭĄÝʴʷʾʽ˰ʲ˅˰�˄ˀ
˔

ĂķʭįŗĕʭŞńőùùęŐŰĕŔĄŀáĖőùˉùĚŰěŔÝĂķʭįãùĚý´ùĜċäµŒĸŰ˰ʯĂğùĖµőŗùĖēŔµýĂµķʭįġùĕʭµÏ

ĖŕùŘēĕùĕğĚþį˕Ķ˙ČŎ˰ʯäʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþŊùʾˀ˄˃˰ʲʿ˰�˄ʾ˂˔ŗ˰ˉęĕčŦİħùŐŰĕāęʭþķĂğù

ěùäńŰʭńďŔÝěùłŰĚįäďŗŗĶýʭŒŎäŒŰĕĚâŰĕŔýĚĤýŰĂ´ʭµńŊùµŎäĕŘµģˇ˕ŗĚµ˙ŋŃ˰ʯ˫ʭŒÏŗĚµĠēʯŐµŰĕ

ʾˀ˅˅˰ʲʿˁʾ˔


ĕ˰ŔýĚČă˰ŌŘŖŀŎ˰ęŘŖĳŰŒä˰ōŕĖČŕ˰˫Ėğ˰Ěēùŗù˰ęĕĜÝĚŎ˰ŗŰĂùĚý˰ŏíãĐŎʭĠŎ˰ĂŒğäĖőùŰĕ˰ŔĤŰŒä˰ŔÝ

ýŞģʭő˰ĚĄĤäŦģ˰ęʭÝ˰ěùŰʯĕŘý˰ĚēʭŎ˰ĚőʭŎěäĄŒµğ˰āŦğŘă˰ŔÝ˰ĕʭĄĿù˰ŁʭŀăùäĿʭĄŎ˰ŉťĖĄµğù˰ŔµýŞĜµŰùĚµý˰ņã

ċŘăŞńķ˰ŔŞ˰˫ĖĕŰŒä˰āùĕʭńĄőù˰ʭýŔŋĠŋğùğí˰ĂőʭÝ˰ʭă˰āęʭÝĕ˰ěù˰ŏùĚÞŀĄŎ˰ãŞĖċ˰üãĕŰ˛ğŘă˰ŗ˰ĖČď˰ŔýŞ˰Ă

ŋÝŞ˰ʭĠŰûʭĄÝ˰ŐĄŎ˰ʭùĚý˰ĝĖńŎãċŘăŞńķ˰ŔŞĕ˰˫ĖŰŒäęʭă˰ĮĠý˰ŔĸŊʭİŎ˰ʭýŰĔä˰ĝĖńŎ˰ûʭĄÝŋÝ˰ŗŞʭĠŊŗù˰ãŞ˰Ŕ

˛ÞĤŎĚăŐŰùěù˰
ĖģĚĴő˰ʭý˰ʯŗęŰĕ˰ŔýĚČă˰ŔŰŒä˰ġŦăʭă˰ĕĚÝý˰ĩęʭĸă˰ŏʭÞŎù˰ĶőʭŎŞńķ˰ŐŞĕ˰˫ĖŰµŒäŔµőŘáĚŕ˰ŗ

Ėċ˰ĂĿĚĸŎŰğ˰ęĕ˰ŔÝ˰ĖŞńĐă˰ĚŞĖÏ˰łŰ˰ĖŎäíŰĖʯĕĕĚáĕ˰ŔýĚČă˰ʯāŘĿĕŗùĚÏ˕ŰŒä˰ʯʾˀ˅ʾʲʾʽ
˔

ĝʭğù˰ĚýŦµģ˰ʯŏŘµğĚĄÏ˰˛ÞŰʭŎ˰˫ʭáĖŰĕŰʭµĬĿ˰ęĕ˰ŔµÝ˰ĚēʭµŎ˰ĚãĄőʭŎęŞÞă˕˰ōµĠµŞ˰ŗ˰āʭµğʭĠďù˰Ěµý˰Ŕ

Ŏ˰˔ľįùŘķäěŰ˛ńķ˰ʭý˰ʯĂĠùĚáäŰįùĚĿùäŏʭĠ˙ŕ˰ŗęʭâőùãĕŰ˰˛ħù˰ŗù˰
ĂēùĕĚÏ˰ĂŀŊʭĔŎ˰Ŕý˰ŁŦēù˰ʭý˰Ő

ĕ˰ĝʭğù˰ŗŰŊʭĸă˰Ŕő˰ùę˰ŐŞďŗ˰ōŞőʭäŎä˰ʯĂĠőùĕŏʭŒ×ŔÝĕù˰ęĕµŰµŖŊù˰ŏʭäĚµĴő˰˛µńķ˰Ŕµő˰ŗ˰Ăµğù˰čĚµİŎã˰ʯ

ŏʭŒ×ŔÝŖŊù˰ęĕŞþį˰āʭŞĸäµŋ˙ķ˰˛ńķ˰Ŕő˰ŗ˰Ăğù˰čĚİŎä˰ʯŁŦµēù˰ŗŏʭŒ×ŔµÝÏ˰ŗ˰ĂµőʭÝµŞ˰ĖµńĄĸŎ˰ŗù˰ŏùŗĚ
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ãŘŋķ˨ŐŞĠď˨ĚŖŎ

ʴʶ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĖőĕŘýˉńď˰ŗù˰ŔÞŋýŞĕ˰ĂńŰĔĤă˰ľįùŘķ˰ŗ˰āʭğʭĠďù˰ęĕ˰ùę˰ŐŞĕ˰ĚŕŘá˰ŗ˰ĕùĕ˰ĦŰĄµĠýùŗ˰ĝʭµĠďù˰ùę˰Őâä

ăęĖŃ˰ŗ˰ïĖþŎ˰Ŕýäʭ˙ĄŎŰù˰ʭý˰ŗù˰
ĂĠőùĕ˰ŏʭŖċ˰ěù˰ĜŰ˰ŐĚĴőŰŔŰĄĳʭŀď˰ ě˫Řď˰ņäùĚýãĕµŰĖÏ˰ŐµŰ˰ùę˰ŏí˰ŗ˰ĕęŗí˰Ė

Ėċ˰ōŋķ˰āùĕʭńĄőù˰ěùŰĕ˰ŗ˰ŏŘğĚĄÏ˕˰Ăģùĕ˰Ŕâő˰ŏŘĨŎ˰ĖŰ˰ʯäŒŰĕ˰ĕʭńĄķù˰ŗ˰˛ńķ˰ʯŏùĚâʾˀ˄ˆʲˁʾ
˔

Ŧģ˰ěù˰ĖĸýŰĖőù˰ʯĚēʭŎĚŰőùĖŒ˙ĤäʯāŘĿĕŗùĚÏ˰ĖŒőʭŎŕ˰ŏʭċ˰ʯŘăù˰ľŊĕŗęŞŗ˰ʯņŰŋŞí˰Ōʭę˰ʯŏŘĄµĠŊŰ˰ĕęʭµØ

ŘğŞŰĄğù˰ʯŏĚý˰ŐŞŗ˰ŗ˰ĞŰŋŞċ˰ŌʭŞŊðă˰ʭý˰Ĝ˙Ş˰Ōʭő˰Ŕý˰ġęŘŖĤŎ˰ûʭĄÝ˰ľˈĕ˰ûęʭČă˰ĵùŘőùŰµŒä˰ˇµőùŗùĚĿ˰ĉùŗęä

ù˰ŔýŰ˕˰Ėőĕùĕ˰ĆĐý˰ŐʭīęĖ˙ĐŎʯäŰŌŦÝʯäńŞþİă˰ĕĚÞŰŗę˰ʭý˰ĖŰĖċʾˀˆʽʲʾʾʽ
˔

ˁ
ŏʭğʭŒģęŗʭēŐŰĖŖķ˨ŏĕŘý˨äőʭŞďŗ˨ŗ

Ŏě˰Ŕŋ˙ċěùŞŔŒʭŕäŰŔÝ˫ÚŰŗ˛ŕùûʭĄÝĂğù˰ŗĕ˰ðĤŒŎęùŘģãʭŕãęʭŞĠý˫ĖģʯĂğùġŘµĤļŎŏĕŘµý

ʭŒĸŎ˰ŁùĖĨŎ˰ŗˈäďŗ˰ˇ˰
ĂğùùěùŰŐŗę˰äőʭŞďŗ˰ùę˰ĝĖńŎ˰ûʭĄÝ˰ĕŘē˰ŔÝ˰äőʭŃĚĤĄĠŎ˰ʯ˙őäĖŒőùĕ˰ùę˰ŏíĚµŃ˰ʯ

˰Ŕý˰ĜŞőŏʭ˙ŕŔőŘá˰ĚŞĠŀăŎäĖŒŒÝ


ˈęŘýęʭý˰ŏʭŰù˰ˇĥŘĨē˰ŐŰù˰ęĕ˰ŏʭŃĚĤĄĠŎ˰ěù˰äÞŰŎäŘőŰĖĠʲĖőŗùĖēďŗäµŊŗ˰ʯĂğù˰˫ĕʭĄğĚĿä˰Ŕµő

ŦŎù˰ʭýãŰʭĄÝ˰Ü˰ûˈŌŘĨĸŎ˰ˇĚĐă˰ěù˰ŏŘĨŎ�7ŰŘē˰ęŘĬď˰ʭý˰ŔÞŋý˰ʯ5ʭİē˰ŗ˰ľŰď˰ęĕ˰ĢŞµĠŎ˰āʭŞ˰ŗ˰Ď

ʭğŰÏ˰ĚŞ˰ŏùĚþŎʭŒýä÷ùĚğùŞ˛ù˰ęĕ˰
Ű˰ʯĝĖńŎ˰ûʭĄÝ˰āęŘħ˰ŐˈďŗäńĄĠŎŞō˰ˇ˰ŗˈµďŗ˰ûʭµő˰ŐĄŎä˰ˇőŞ˰ʯĂµĠ

ŕùŘá˰ŔÞŋýäďŗ˰ûʭăěʭý˰Ěý˰ŏʭĠőùä˰ęĕíŰŔŒĚĤý˰ûęʭČă˰ŗ˰ŉùŘďùãĄő˰
ĂğùŞ
ˍ
ʭµĄČûʭĄÝʭµŕ˰ŔµÝ˰ĝĖµńŎ˰ã

˫ĖőęùĕĚýęĕğʭŀăŞ˰ŗ˰ŔýĚČă˰ŏʭþďʭħ˰ĚŔýķŘőěʭý˰ä˰ûʭăďŗäĖőù˙ő˰ʯäĖŒµģʭý˰ʭµİē˰ěù˰ŏŘĨŎ˰ĖŒőùŘăˇù˕µŰ˰ŏʭ

˰ʯŐŰĕ˰ŗ˰ōŋķ˰ʯęŘýęʭýʾˀ˅˂ʲʾˀʾ
˔

ĚýʭÏŰŔùŰŐŋĐăŞʯ˛ĂŃùĖħÏŞŏŘ×˰äőùĚþŎʭķŞĠäŗāĚĬďĖ˙ĐŎNăʭĿʭŒŎäʭý˫ʭþĄģùŏĕŘµýíµŰāʭ

ûʭĄÝʭŕãĝĖńŎŏíʭŕˉĕęùĖőŗęŰĕĚÞãŔÝęĕāťʭńŎŗŔĄģŘőʭŕãĠŎŔý˰ŏʭŃĚĤĄōĤ×ŎäĕęŘē


ęŘýęʭýĕʭċęĕ˰äŰŰŎ˰ĚâäŘőŰʲĖĠûʭĄÝ˰ʭÏùĚğ˰ĝĖńŎŰĚĤý˰ûŘĄÞŎ˰ÜãʭÞď˰ŔµÝ˰ĂµğùµŰĂù˰ĚáµŰ˰Ő

ʭŃŗŰďŗ˰ĶŞőʭä
ĂğùʭńķŰŘő˰ĖŰ˰äőʭŎě˰ŏʭáĖŒĠŰÜŔþőʭċĚµÞĿ˰üµŊùŘŃ˰ěù˰ŗ˰Ăµğù˰ĕŗĖµĐŎ˰ŗã˰ŏʭµģĚĨķ

ù˰ęĕ˰
Ăğù˰ĚćðĄŎŰďŗ˰ʯŔýĚČă˰ŐäŖŊùőʭĠőù˰ĢŒÝùŗ˰ŗ˰ää˰ ę˫ùŘ˙ŕōŕęĕŒăŞ˫ĖĕŘýĂğù˰˫˰ˇ˰ʲŏʭ˙ŕ˕ʿ˃ˆ
˔

ŘőŰ˫ĖŒĠãˈōČĸŎāŘŕŦŊùäýʭĄÞŊùˇęĕŔŎĖńŎŐŰùûʭĄÝŎäŘőŰĖĠʲ˰ęĕʯĂŞĐŞĠŎĦĔģĢµńő

ŗŰ˫Úùãäďŗ˰ęĕĕęùĕÏ˰ŗŞĚþŎʭĖŒőʭ˙ŕŔĸİŃĊŒŀğùĂĠŞőŔÝ
ˍ
ʭĿĚħ˛Ŏʭď˛Ńʭő˰ŗûíʯĂğù˰ŏŗĖµýŔµÞŒŰù

ćðă˰ŏí˰ęĕŞĚãʯĕęùĘâý˰ŔÞŋýŏùĚþŎʭŞÏäăʭŞýĚČăùęŔÝŔýŌʭŖŊùĿʭŰęĕĂŎäĖŒŒÝʯ˰ʭýāʭļŊãęʭĸĄğùãĜµŎę˰ŗ

ŏʭŞýŎäĖŒŒÝ˕ʯĝŘŞőŘİőùōČĸŎʯäýʭĄÞŊù˰āŘŕŦŊùʾˆˆʾ˰ʲ˅ˁʽ˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ãĕŗęʭáęĕŐŰù˰ŔŒŞŎěŎäŘőŰĖĠʲ

äďŗĮńĿãʭńŊùäőʭĸŎʯĂğùŔőãŦµŎùˉıʭµŀŊùù˰ŗµŰŐʯŔµĨŞĨēµĨĔģŞĂäµŰťùŗŔµýäďŗĚŰĘµÏ

ŎäĖŕĕŔÝĽĚħęùĜýù
ĂĠŞőùĚýʭŒýŰŐĂğĕŗùěʭýĂğùŔÝČÝʭüŋİŎùęčĚģãĚĄĤŞýĖŕĖý˰ŗŰʭµģŞ˫Řã

äŎŦÝŏí˰üğʭŒŎùęōŞŖŀăĖŒÝ˕ʯãĕŗęʭáŀĠŋĿʯŔŞĐŞĠ˙Ŋù˰ŗ˰ŌŦğťù˰ŐŞý˰äŒŰĖŊù˰ĚÞŀŊù˰Āʾˆ˅ˀʲˀˆʿ
˔

ùĕ˰ęĕŰÿĚĽęʭĸ˙ŊùʲĂğù˰˫ĖŎí˰˫ĕʭŞŊùŌŘŖŀŎęĕ˰äďŗġĚâőĕŘŖŰãęʭĨő˰ŗ
ˍ
ʭĿĚħęĕŗĚ˙ŋŃāʭµŎʭŖŊù

āùęŘİē˰ŗäþŋŃāʭŀģʭÞŎ˰ŗäőŗęĕĽęʭµĸĄŎŔµÝãùĚµýŔµ˙ŕŏʭµĠőùŔµý˰ʭŕŗŰ˫ÚʯŏùĚáŗĕʭµċŉʭµĿʯŏùĚŞá

ĶŊʭįýŞŏʭŒŏʭ˙ŞÞďŗđęŎäĖŕĕʯʭŒĸŎŎäŰĖýʭ
ĖýŰŐĂŖċ˰äĨĔģ˰ŗ˰äőŗęĕ˰ŔĄĿʭŰ˰ŐŰùˈĚµŞþĸă˰ˇľµħŗ

Ŕý˰ĜŞő˰ùę˰äőʭĠőùĖŕùŘē˰ŉʭþőĕ
ĂģùĕĄőęĕŞŔČ˰˛µńĄŒŎ˰ŏʭµþįʭĔŎ˰Ŕµý˰ŔµØőíµŎäĕŘµģ˰ŏí˰ěù˰äĐþµģ˰ʭµŖŒă˰ʯ

ŰŔĄĿʭĂğʭŕ˕HQF\FORSHGLD�RI�UHOLJLRQ�Y����S����˔


äĐŞĠŎ˰˫ĖŒĠŰŘő˰ʭýʭğĜŞőęĕŐŰùĥŘĨēŎäŘőŰĖĠ˰ʲŌʭŖŊù´ŦŎùʯĂĠŞő˰ŔÞŋýŉʭńĄőùʭŒĸŎŔµýüµŋŃ

ĂğùŌʭŖŊù˰ŗĜáĚŕĂŞĨĔģ˫ĖŒĠŰŘőùęěùŐŞý˙őäĕĚýˉěŰùĚĦĔģŌʭµŖŊùŔµĄĿʭŰęĕŏʭµŞŎŌĕĚµŎŏʭµŎě

ĢŰŘēäáĖőěŎäĖŒÝ˰ĖŒőʭŎ˰ŗĚŰʭğĕùĚĿùʯŔĸŎʭċùęùĕãÜŰŔŋµĠŋğāʭµŎŘŋĸŎ˰ûŘŋµğù˰ŗ˰āʭµğʭĠďù˰ŗ

˫ÚŰŗĢŰŘēĂğù˰ęĕ˰ŗʯġęʭâő˰ÜþğäýĕùĥʭēĕŘē˰ěù˰ŗ˰ĕęùĕ˰ùęàµŒŕĚĿ˰ŏĖµ˙ă˰ŗĚµĨķĢŰŘµē˰ŗ

ùĚģŰĮōÝʭďĚýŔĸŎʭċćðă˰ġùŞĘÏĚŰĚĂğùĖý˰
ŰŐŏʭğĂŞĨĔģŏʭáĖŒĠŰŘőŔĄµģŘő˰ŗʭŕãŏʭµőíāŗʭµŀĄŎ

Ăğù˕ʯʭýʭğŋķʯĝĖń˙Ŋù˰ûʭĄÞŊù˰ĀþĄķ˰äʾˆ˅˄˰ʲʾˀ˃	ʾˁʽ˔


˂
ʭğʭŒģęŗʭēŏōŰĚÝ˨ŏíĚŃ˨ŏĕŘý˨äőʭŞďŗ˨ŗ

ʯĖőęùĕ˰ŐŰĖŖķ˰Ŕý˰ŏʭŃĚĤĄĠŎ˰ŔÝ˰äŕʭâő˰Ŕý˰ŔċŘă˰ʭýŗęŰĕĚÞ˰Ŕµğ˰Ŕµý˰ŏíĚµŃ˰ĂµŞőʭŞďŗ˰ĥŘĨē˰ęĕ˰ŏʭőí

˰ōŞĠńă˰˛Űė˰ŔĄğĕŎäĕŘģʲ


ŉŗù˛ĈŎ˰ŏʭŃĚĤĄĠŎ˰äēĚýʯãŘĠőùĚĿ˰ãʭÝŘý˰ĞŰęŘŎ˕ʯãʭÝŘýʭńŎŰŔĠãùŏʭŞŎʯāùęŘăČőùŞ˛ʯ˰ŏíĚŃ˰ŗ

ʯōŋķʾˀ˄ʿ˰ʲʾʽʽ˰āęŘÏ˰ŏŘŰĕ˰ŏʭċ˰˔ŋâőùŞĠä˕˰ʯāęŘÏęĘķĖ˙ĐŎ˰˫ʭâĤŞÏ˰Ŕý˰ĚŞĨńăNŗŏíĚŃ˰ʯʾˀ˅˅˰ʲ

ˆʾŗ˰˔˰äŖŊù˰ĎŰĚħ˰äďŗ˰ùę˰ōŰĚÝ˰ŏíĚŃ˰


ŔĄĠőùĕĖőù˰ŐŞµŎù˰˛µŞ÷Ěþċ˰ʯäµďŗ˰ÜµŞÏ˰ĮğŘă˰ŔÝāĚµĬď˰Ěµý

Ė˙ĐŎN
Ăğù˰˫Ėģ˰ŉěʭő


Ōŗĕ˫Ėķù˰ŐýĚÝ˰ãĚőʭŕ˰ĖŒőʭŎ˰ãŘĠőùĚĿã˕˰ʯŐýĚµÝ˰ŗ˰ŏʭâŰʭģŁʭµĿíʯŌŦµğù˰ęĕ˰ãŘµŒĸŎ˰ĚµÞŀăʾˀ˅˂˰ʲ

ʾʽ˃ċĚċ˰ŗ˰˔˰ŏùĖŰě˰ä˰äĐŞĠŎ˕ʯŌŦğù˰ŏĖ˙ă˰ĒŰęʭă˰ʯŏùĖŰěʾˀ˂ʿ˰ʲʿʿùĕŘċŗʭý˰˔ŰŔÞŒʯĖőĖńĄĸŎ˰ĽęʭĸŎ

˰ŏíĚŃŏíęĖŃ˰äŊʭķłþİŒŎ˰ŗ˰ʭýě˫ŘŎíʭŕ˰ŔÝ˰Ăğù˰äŖŊù˰ã
ˍ
ʭĸİŃ˰ãĖőŘŞÏ˰ÜŰʭýùĖµē˰ˉĕęùĕĚµĨă˰ʭµŎùŰĐ˰Ŕµý˰ä

˰āĚĬď˰Ěý˰ĖőŗùĖē˰äďŗ˰ŉŗĜőĖ˙ĐŎNŔĄģùĖőĖőù




˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʻ
˨ĕùĖď˨ ęˬĕ˨ľğŘŰ˨ãŘþő˨ŔýĚČă˨ŔŰĚĴő˨äğęĚý

ãŘŋķ˨ŐŞĠď˨ĚŖŎ

ʴʸ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ


ŌŘğĂŰĚĈÝù˰˫ʭâő˰ěùʯŏʭŃĚĤĄĠŎŏíĚŃ˰ŉŘĨĐŎġŗùĚăʭŕė˰ã˰äŒŕýĚČă˰ŗŞāʭ˰ãĚµĤý˰ĦĔµģ˰ÜŰ

˰ĂğùŏŘ×˰ŗʯĂğù˰ãĚĤý˰äýʭĄÝďŗ˰äŖŊù˰ä˫ĖµŎíŗĚĿ˰ŗùĖµē˰üµőʭċ˰ěùĂµĠŞőŔµý˰ŗ˰ÖŞµŕ˰ʯ˛µŞŊĕ˰ŐµŰù

ʯãŗĖµý˕˰ĖµőęùĖő˰ŏíĚŃ˰ŏĕŘý˰˫ĜČĸŎ˰Ŕý˰ãĕʭńĄķùĵʭµĿĕʯŏʭŃĚµĤĄĠŎ˰ãùęí˰ĚµýùĚý˰ęĕ˰ŏíĚµŃ˰ěùʾˀ˅˅˰ʲʿʽʽ˰ˉ

˰ʲÛ
ęŘŋķãʯĚŖŎµğęĚý˰ʯŘŋýĖ˙ĐŎä˰˛ēĖµŎˈµďŗäˇùĕ˰ęĕµŰÿĚŗù˰Ľęʭµĸ˙ŊùŊµŞęŘµŊŞʯŐ˙ŏíĚŃµŕŗÚÏä

˰ ę˫ŗĕ˰ʯŏʭğʭŒģęŗʭēʾˁ˰ ę˫ʭ˙ģ˰ʯʿ˄ʭÏ˰ʯŞŰĜ˰ŏʭĄĠŎě˰ŗʾˀˆ˅
˔

ŔýŏùŘŒķ˰ŔŒŞŎě˰ŐŰù˰ęĕ˰ĚŖŰěĖŋá˰ŔőŘ˙őŎäŘőŰĖĠʲ

˰ĂŎʭŞŃ˰ĵʭīŗù˰Ŕý˰Ķċùę˰ŏíĚŃ˰ŔÝ˰ùę˰äþŊʭİŎŉùŘďù˰ŗ˰ŏíŎäŘáŰĖŔØőí˰ŗ˰āęʭµĤý˰āĚēí˰ŏŘŎùĚŞÏ˰ĚþŎʭŞÏ

ŎäĖŕĕʯŔ˙ŕě˫ŘŎíʭŕ˰ĽęʭĸŎ˰ěù˰ʯĂğù˰äŰʭńķ˰ŗŰĖ˰ĚµħʭŒķ˰ʭµý˰ĭʭµþăęù˰Ěµćù˰Ěµý˰ĚþŎʭµŞÏ˰ŔÝ˰ŏʭâĄģĘá˰äŒŰĕ

˰ãĕŘŖŰĠŎ˰ŗŞĐ˰äĖŒőʭŎ˰ŗʯŗĕ˰ŐŰùŏíʭŕ˰ěù˰ŗ˰ŔĄēʭŒģ˰ùęŏíʭŕĚćðĄŎ
Ăğù˰˫ĖŰĕĚáŔýŔőŘáù˰ŐŰù˰ŔÝ˰ãćðăŞāùĚ

ŗù˰ŏʭċ˰ãʭĿęÙ˰ŔýđŘğę˰Ăğù˰˫ĕĚÝŔý˰ŗāęŘħ˰ŗù˰ŗ˰˫ĖŎíęĕ˰ãĖŰʭńķŔýŰńŞŐ˰ŔÝ˰Ăğù˰˫ĖŞğęùŰŐʭŕ˰äµďŗ

ʯĚŖŰěĖŋá˕˰Ăğù˰äŖŊùńĸŊùŞĖʯŌŦğťù˰äĿ˰ĀĸŰĚĤŊù˰ŗ˰ÿʾˆˆʿ˰ʲ˃
˔

˃
ˮęĕ˨ãŗ˨ŔŰĚĴő˨ŗ˨ĕùĖďĥŘĨē˨ęĕōŰĚÝ˨ŏíĚŃ˨ŏĕŘý˨ãŘþő˨ŔýĚČă

ŔÝ˰äőʭğʭŒģęŗʭē˰Ŕŋ˙ċěù˰ĜŞő˰ãŗʯŔĄĠőùĖő˰äőʭŞďŗ˰äýʭĄÝ˰ùę˰ŏíĚŃŔµÞŋýŗ˰ŔµýĚČă˰ŉŘµĨĐŎ˰ŔµĤŰĖőù

˰ĚþŎʭŞÏ˰ãĚĤýŌŦğùNŎäĖőùĕ˰˛Ŏʭĸă˰ęĕ˰āĚĬď˰ŏí˰ŔÝĐŎ˰ʭýŞİ˰ŏí˰ęĕ˰ŔÝ˰äŎäěŰĄĠŔ˰˫ĕęŗí˰ĖµŰĖÏ˰ʯĂğù


ĂğùùěùŰŐŗę˰ʯŎäŘőŰĖĠʲāŘķĕ˰ŔÞŎ˰ęĕ˰äőíĚŃĖŎ˰ŗŰŔµŒŔýāęŘµħ˰ùę˰āŗʭµŀĄŎ˰ŔµŋďĚŎ˰ĊŒµÏ˰ãĕŘĸµħ

Ăğù˰˫ĕĚÝ˰ãĚÐğ˰ʭý˰ŔÝ˛ŎʭÝĚă˰ŏĖģŔýĚČăʭŕ˰ãÏŞĚþŎʭŌŦğùʯāŘķĕ˰ĜŞő˰äőíĚŃ˛µŎʭÝĚă
Ăµğù˰˫ĖµŰĕĚá

ʭŖőęĕŰĂ˰ōČŒÏ˰ŔŋďĚŎ˰ęĕęĕ˰ŗ˰ŔŒŰĖŎĞÏ˰ŗʯŔµŞþŰĖď˰Ďŋħ˰ěùÏµŞĚþŎʭµğùŌŦ˰ŏíĚµŃ˰ŔőùŘĄµĤÏ˰ʭµýàµŒċ˰ŗ

ʯŔőʭĐŋĠŎˈäŎŦğù˰ĂŎù˰ˇùęʭÏŰŔęùĘáʯĀŞőùĚĨő˰ÿŘķĕ˰ŏíĚńŊù˰ʯĕùĖď˰ ę˫ĕ˕˰ĕĚÝ˰ãʾˆ˅˃˰ʲˁʾˁ	˄ʾ˅
˔

˛ďùĚŎĊŒÏŔőʭá

˨
ŉŗùę˫ŗĕʲŔÞŎ˨ŉŗùěù˕˨ŔĤþď˨Ŕý˨āĚČŕ˨ʭă˨ĂĈĸý˃ʾʽ	˃ʾ˂˔

˰ĂŎʭŞŃ˰Ŕý˰ŏĕęŗí˰ŏʭ˙Űù˰Ŕý˰āŘķĕ˰ŔŋďĚŎ˰ŐŰù˰ęĕ˰ŏíĚŃ˰āʭŰí˰ĵŘīŘŎĕʭĸŎ˰ŗµŞÏ˰ŔÝ˰ĕŘýʯŌŦµğù˰ĚþŎʭùµŰŐ

őʭŞőùĚĨő˰ěù˰ùę˰ĽęʭĸŎ˰ěù˰ĢĔýä˰ĖŒőʭŎˈüŕùę˰ãùĚŞĐý˰ˇ˰ŗˈ˛ĿŘő˰Őý˰ŔŃęŗ˰ˇ
Ăµğù˰ŔµĄĿĚáùĚĿěùŐŞµ˙ŕʯŗę

ùŰŐ˰Ăģùĕ˰äĐŞĠŎ˰Ŕļþħ˰āŘķĕŔő˰ŗäýĚķ˰ŔļþħˉěŰùĚûĚķʭŕ˰ĕʭµĸŎ˰Ŕµý˰äőùĖŒ×˰ĕʭńĄķù˰µŔµýŗŰ˫Ú˰ĕʭµĸŎ

äőʭ˙Ġċµ˰ĖŒĄģùĖőŏí˰ŗ˰ęʭÞőù˰ùęŎäĖőĕĚÝ
ĖýŰŐŐŰù˰ęĕ˰üŞăĚă˰ŔŋďĚŎĊŒÏŔŊʭğʯÏŞĚþŎʭ˰ãŗĚµŞÏ˰Ŕý˰ŌŦğù

˰ěùě˫ŘŎíʭŕʯĎŞĠŎ˰ãŌĕĚŎ˰āŘķĕ˰ùĜċ˰ěŗę˰Ŕý˰ŏʭ˙Űù˰Ŕý˰ùęŎäĕĚÝ


˨
Ōŗĕę˫ŗĕʲŔÞŎ˨Ōŗĕ˰äĨĔģ˰Ěŀğ ʭ˰ă˰ ŔĤþď˰Ŕý˰ŏʭőʭ̇ ŋĠŎ˰äŕŗĚá˰āĚČŕ˰ěùÏŞĚþŎʭŌŦğù˰Ŕý˰̞ľ÷ʭį˃ʾ˂µ˃ʿʽ˔



�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϵͲϯϴ
&ULWLTXH�RI�WKH�DUWLFOH�0\WKV�DQG�6WRULHV�LQ�WKH�4XUDQ�(4

������������������

ʴʹ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ


Ăğù˰ĦŊʭē˰ĖŞďŘă˰Ŕý˰āŘķĕ˰ŔŋďĚŎ˰ŐŰù˰ęĕ˰ŏíĚŃ˰ęŘĐŎęĕþŎʭŞÏ˰ ę˫ŗĕ˰ŐŰù˰ĂŞĸ˙ċ˰üþğ˰Ŕý˰ŌŦğù˰Ě

˰ěʭČď˰ęĕ˰ŏʭŞĐŞĠŎ˰ÛĖőùėŘŀő˰ŗ˰ľŞĸīŏíʭŕ˰ŏʭµŞŎ˰ęĕûĚķʭµŕŰ˰ěùÜŘµğěù˰ŗ˰ŏĕùĕ˰ĂµğĕŎʭµď˰ŗĕ˰ä

˰ĢáęĜýˈ˰üŊʭįŘýùĖē˰ŗŰŔČ˰ˇʯĚµâŰĕ˰ãŘğ˰ěùŔýęĖµăŰĊ˰ŏʭµŰĕŘŖŰ˰ŔµýďŘă˰ŗµŞĖ
Ėµģ˰˛µŰʭ˙ĄŎ˰äŋŞ÷ùĚµğù

ùěùŰŐŗęʯ˰Ōʭő˰ŔŋďĚŎ˰ŐŰù˰ęĕ˰ŗŰĕʭ˰ġęĕʭŎ˰ŗ˰ĎŞĠŎí˰ęĕµŰāʭ˰ŏíĚµŃōÝàµőę˰Ėµģěù˰ŗ˰ĂµĿę˰ŐŞµýĚµĨŒķ˰ŗ

˰äőíĚŃ˰ĦĨŃ˰Ōʭő˰Ŕý˰ãĖŰĖċęʭþēù˰ŗ˰ãʭŞþőùŒýä÷ùĚğùŞ˛�˰˰ŔÝ˫ʭģýŞĂŏíʭŕĕŘµý˰ĖµŞďŘă˰Ŕý˰āŘķĕ˰µ˰ãʭµċ


ĂĿĚá˰ùę˰ŏí

˰ãʭ˙ŋķ˰Ŕý˰ŔŋďĚŎ˰ŐŰù˰ęĕ˰ŏíĚŃŒýä÷ùĚğùŞ˛˰ĕʭŖĤĄğùŎäĖŒÝʯäőíĚŃ˰ĽęʭĸŎ˰ęĕ˰Üģ˰ŌʭâŒŕ˰Ŕý˰ĚþŎʭŞÏ˰ŗ

ùĚý˰ãý˰ěùŞŐ˰Ŕý˰Üģ˰ŏĕĚýŏíʭŕŔĸċùĚŎŎäĖŒÝ
Ŕý˰ŔŋďĚŎ˰ŐŰù˰ęĕ˰˛ŞŊĕ˰ŐŞ˙ŕŒýä÷ùĚğùŞ˛ʭµ˙ŋķ˰ŗ˰ãŏíʭµŕ

˰˫ʭâŰʭċ˰ěù˰ŏíĚŃ˰āʭŰí˰ęĕĂĿùĚģ˰ŗŗŰ˫Úù˰ęùĕęŘēĚý˰ãŎäĖőŘģ
ʭă˰äŕùŘá˰ŔÝ˰ʭČőíŏíʭµŕ˰ĂĐµħ˰ÛŦµŎ˰ŗ

ŁĖħě˫ŘŎíʭŕ˰äńŋă˰ŏíĚŃ˰ãŎäĖģ
ĄőęĕŞŔČʯŏí˰ĖŞďŘă˰ ę˫ʭýęĕ˰ŔÝ˰ŏíĚŃ˰āʭŰí˰ěù˰äĤĔýŎäŘáŰĖʲĚćðĄŎ˰ěù

˰Ăğù˰ĕŘŖŰŔļþħ˰ŗ
ĕęùĕ˰äăùęŘăùŰŐ˰ĖŰʭý˰ùę˰ ę˫ŗĕˈäŋŞ÷ùĚğù˰ ę˫ŗĕˇ
ĕʭŖő˰Ōʭő

˨
ŌŘğę˫ŗĕ˕˨ŔŒŰĖŎ˨Ŕý˨āĚČŕ˨ʭă˨ľ÷ʭį˨Ěŀğ˨ěù˨ŔÞŎ˨ŌŘğ˃ʿʽ	˃ʿʿ˔

˰ŔÝ˰ùę˰ ę˫ŗĕ˰ŐŰùŎäŏùŘă˰ŔýˈäýʭĄÝ˰ ę˫ŗĕ˰ˇŔý˰ŗ˰ŐĔğ˰ĚâŰĕˈäŋŞ÷ùĚğù˰ ę˫ŗĕ˰µäĐŞĠŎ˰ˇŌʭőęùĘáʯĕĚµÝ˰ã

ĶŃùŗęĕŎíŞ˫Ĝù˰ěù˰ãÝðăŞĖ˰ĖŞďŘă˰ĚýĕʭĸŎ˰ŗĕ˰ŗāŘķʯŔµŋďĚŎ˰ŐŰù˰ęĕ˰ŌŦğù˰ĚþŎʭŞÏ˰
Ăğù˰ŗĕ˰ŏí˰Ŕý˰ŏʭ˙Űù˰Ŕý

ûĚķʭŕ˰˛ŞÞĤă˰Ŕý˰ûʭĄÝ˰˛ŕù˰˫ùĚ˙ŕ˰Ŕý˰ùęˈĖďùŗ˰ĂŎù˰ˇāŘķĕ˰ŔµőùĕĚĔýʭő˰ĕęŘµēĚý˰ěù˰ĞµÏ˰äµŊŗ˰
ĕĚµÝ˰ŗ

ĻŞĚ˰ľ÷ʭį˰˛ŕù˰Ŕőʭ˙ŰĚÝŗ˰ʭý˰ãŎùʭő˰ŗŞĖŗ˰ûʭĄÝ˰˛ŕù˰ãęʭÞ˙ŕ˰ěù˰ŏĖģ˰ãùĚµý˰ŔµŒŞŎě˰ŏĖģ˰ōŕùĚĿ˰ěù˰ĞÏ˰ĜŞő

˰ ŔŒŰĖŎ˰Ŕý˰āĚČŕµ˰˫ùę˰ěùÏŞŏʭ˙ŔŎʭő˰äŊŗù˰ŔþńķŔþńķ˰ŗŔŞőʭć˰µ˰ĕŘµ˙ő˰āĚċʭµŖŎ˰ĚŖµģ˰ŏí˰ŔýĖµý˰ŗŰŐ˰üµŞăĚă

˰äŎʭáŔýŘğĂģùĕĚý˰äŎŦğù˰ĂŎù˰ŉŦńĄğù˰ã



ŌęʭŖ×ę˫ŗĕʲŔŒŰĖŎ˨ŉŗùěù˕˨ŔŞþŰĖď˨Ďŋħ˨ʭă˨ŔŒŰĖŎ˨Ŕý˨āĚČŕ˃ʿʿ	˃ʿ˅˔

˰ ę˫ŗĕ˰Ŕğ˰Ěŕ˰ęĕ˰ŔÞŎ˰ęĕ˰ŏíĚŃ˰āŘķĕÏŞĢŔĄŀáʯŔýĂģùĕ˰äýʭĄÝ˰Ŕļþħ˰ıʭĐŊ˰Ěŕ˰ěù˰ʭŒĸŎ˰ÜŰʯäµŊŗ˰ęĕ


ĂĿĚá˰ĕŘē˰Ŕý˰äýĚķ˰ĂŞŎŘŃ˰àőę˰ŔŒŰĖŎāĚČŕʯŔŒŰĖŎ˰ŔýōŖŎĚăŰŐ˰ŏíĚµŃ˰āŘķĕ˰ęĕ˰ŉŘĐă˰Ŕİńőµğ˰ŗŞĚ˫

˰äńŋă˰ãŘþőŎäĕŘģˉŔÝùĚ×ʯŔŒŰĖŎ˰Ŕý˰ŏʭőʭ˙ŋĠŎ˰āĚČŕ˰ěù˰ĞÏâĄĠýùŗ˰äě˫ŘŎíʭŕ˰Ŕý˰ŏíĚŃ˰ãˈûʭĄÝ˰˛ŕù˰ˇ

ŔýęĖăŰĊ˰Ėģ˰ĶİŃÏ˰ŗŞĚþŎʭŌŦğùN˰ŉĖĄĸŎ˰ŐŰĕ˰ŗˈĮğŗ˰ĂŎù˰ˇùęʭÏŰŔęùĘá
ĕĚÝ˰ãĄŎù˰ŏʭÝĚµĤŎ˰ŏʭŞŎ˰ä˰ŗ

˛ŕù
ùęʭĨő˰ŗ˰ĕŘŖŰ˰ěù˰ûʭĄÝ

˨
ōČŒÏę˫ŗĕ˕˨ŌŦğù˨ĚþŎʭŞÏ˨āʭĿŗ˨ʭă˨ŔŞþŰĖď˨Ďŋħ˨ěù˨ŔŒŰĖŎ˨Ōŗĕ˃ʿ˅	˃ˀʿ˔

˰ŏí˰ěù˰ŔÝ˰ ę˫ŗĕ˰ŐŰùŎäŏùŘă˰Ōʭő˰ʭýˈŌŦğù˰ĂŎù˰ˇŰĕʭĕĚÝʯęŘĐŎ˰Ěýˈ˰äýʭĄÝ˰ĖŞďŘăµ˰ĖµŞďŘă˰ʭµý˰äµŀŞŒď

ŌŦğù˰ˇęùĚŃ˰ŏʭŰĕù˰Ŕ˙ŕ˰ĚŞáùĚĿ˰˫ʭâő˰ÜŰ˰ʭý˰ŏíĚŃ˰ŔÝ˰ĕęùĕ˰äőʭ˙ğíµ˰ĂµŞŀŞŒď˰ŗ˰ĂŰĕŘŖŰ˰ěù˰ōķùµ˰ÜµŰ˰ěù˰ùę



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʻ
˨ĕùĖď˨ ęˬĕ˨ľğŘŰ˨ãŘþő˨ŔýĚČă˨ŔŰĚĴő˨äğęĚý

ãŘŋķ˨ŐŞĠď˨ĚŖŎ

ʴʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰˫ĕùŘőʭēŎäĖőùĕŔ˙ŕ˰ŗ˰ãĕŘŖŰ˰ěù˰ûʭĄÝ˰˛ŕùőùĚĨő˰ŗ˰˛ŞÞĤă˰Ŕý˰ŏʭőʭ˙ŋĠŎ˰˫ùĚ˙ŕ˰Ŕý˰ùę˰äŔŖþċù˰ęĕ˰Ėďùŗ˰ã

˰ŏʭÝĚĤŎ˰ĚýùĚýŎùĚĿäĖőùŘēŏí˰ŗʭŕ˰Ŕý˰ùęˈ´ùŘğ˰Ŕ˙ŋÝ˰ˇ˰ŗˈďŘăŞĖŌʭķ˰ˇŔÝ˰ŏʭµŰĕù˰Ŕµ˙ŕ˰ŏʭµŞŎ˰ÛùĚĄµģù˰Ŕİńő

ʯĂğù˰äőʭ˙ğíāŘķĕŎäĖŒÝ
˰Ŕý˰ŗ˰ŔŰí˃ˁę˫Řğŉí˕˰ŏùĚ˙ķ˰ĕʭŒĄµğù˰˔ŔµŋŕʭþŎµŎäʭ˙őµŰĖ˰ˉµŎ˰ŗäŘőŰĖµĠʲ

ĕŘĨńŎ˰ěùˈŌʭķ˰ĖŞďŘă˰ˇŰʭ˰ŏí˰ĺŞŋþă˰Ŕý˰ ę˫ŗĕ˰ŐŰù˰ęĕ˰ŏíĚŃ˰ŔÝ˰ŌŦğù˰ĖŞďŘăŎäĕěùĕĚÏʯ˰ŐµŰĕ˰ŔµÝ˰Ăµğù˰ŐŰù

˰ùĖē˰˫ĖŰĜáĚý˰ŐŰĕ˰ŌŦğùĕ˰ŗŰŐ
Ăğù˰äŖŊù˰ãʭŞþőù˰Ŕ˙ŕ

ŐŰùěùʯŗę˙ŋĠŎŞŐęĕĂļŊʯŏíĚŃĂķʭ˙ċĖ˙ĐŎěùûĚķĖŒĄĠŞőʯŔÞŋýãùęʭĨőŒýä÷ùĚğùŞ˛ŔÝĚµŎù
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˒
ÞŎ˰˔ùęʯōĄµğĚÐý

˕ŏʭ˙ŕ˰˔äĠÝŔÝŏí˕ĚŖģ˰˔ùęŌĚĄĐŎĕĚ˙ģʯŊʭďęĕäŔÝŔ˙ŕ×ŞĜěùŏíĂğŗùŗŏʭµŎĚĿ˫ĕùĕ˫ĖµģŌùŔµÝ

7ĮńĿ˰5ěùŏʭőʭ˙ŋĠŎōģʭýˇ˰
ĜŞőęĕĚ˫Ŏěŏʭőʭ˙ŋĠŎ˰˫ŗŦķ˰
ĖŒĄĠŕŏí˰ĚýŔÝ˰āĚČŕÏŞĚþŎʭěù˰ŔµŒŰĖŎ˰Ŕý˰ŔÞŎ

ĶŃùŗęĕÝ˰Ŕý˰ŌŘČŕ˰Ŕý˰ĵʭĿĕ˰ĂŊʭď˰ěù˰ŉʭńĄőù˰äŖĄŒŎ˰ŏùĚĿʭ˕˰ĖģʯŏʭÝĚĤŎ˰ʭýŰĕŘŖʯĠŎŞĐŞŏʭ˰ŗ˰˔ěù˰ĚâŰĕ˰ãŘğ

˰ûʭĄÝ˰˛ŕù˰Ŕý˰äâĄĠýùŗ˰ĶİŃ˰ŔŒŞŎěʭÏ˰ŗŰŔęùĘµá˰ʯĕùĖµď˰ ę˫ĕ˕˰ĕęŗí˰ōŕùĚµĿ˰ùę˰˛ńĄµĠŎ˰ŐµŰĕ˰ãŏíĚµńŊùŘµķĕÿ

ŞőùĚĨőĀ˰ʯʾˆ˅˃˰ʲʾ˃ʽ	ʾ˄ʿˉʯŘ˙ŕŏíĚńŊùʯûʭĄÞŊù˰ŗęùŘįùŘķĖŊùÿʯŔŞőíĚńŊùʾˆ˅˃ʲʾʽ˃˂	ʾʽ˃ˆ˔


˄
ĂğĚŖĿãʭŕʭķĕù˨äŊʭ˙ċùŏí˨ãʭŕĖŎʭŞÏ˨ŗ˨ĕùĖď˨ˮęĕ


ÜŰŏíĚŃĂĠŞő˰äőʭŞďŗ˰äýʭĄÝʯŌĚÝù˰ĚþŎʭŞÏ˰ûęʭČă˰ŗĜċ˰ŔÞŋýNŔĄĿĚáĚý˰ŗ˰ěùŰĕŘŖŗ˰ãęʭĨő˰ŗ˰üĄÝ

˰Ăğù˰ŐŰĖŖķ˕˔Ăğù˰˫ĕĚÝ˰čĚİŎ˰ùę˰ŏíĚŃ˰ĦĨŃˉ


ŗĕŏíĚŃĂğù˰ŔőʭŎě˰àŒŕĚĿ˰ŉŘĨĐŎˉ

˰
ŔğęʭÞőù˰äďŦİħù˰ŌŦğù˰ŐŰĕŔýŏùŘŒķ˛ńĄĠŎ˰ŐŰĕˉ

˰
ęʭŖ×ġĚĄĠáģ˰ęŗěʭý˰ŌŦğùĚŞĤ˙ˉ


ĊŒÏęʭÞőùŌĚÝù˰ĚþŎʭŞÏ˰ĂŊʭğęN˰Üģ˕ĕĚă˰ŗŰĖ˰ĂŊʭğę˰ĚŎù˰ęĕ˰ĚþŎʭŞÏġěŘŎí˰ŗäĐŞĠŎ˰ŏʭþŕùę˰ĮğŘă˰ŗù
ˇ

ęĕĄőŞŔČ˰ ę˫ʭýęĕ˰ãŗ˰ŏʭŒĔğ˰ĵŘ˙ČŎ˰ěùę˫ŗĕʭŕ˰ãĊŒÏŔőʭá˰Ăµğĕ˰Ŕµý˰äőíĚŃ˰āŘķĕµŎäíµŰĖ˰ŏíĚµŃ˰ŔµÝ

˰˫ĖŞŰùěŔýĚČăʭŕ˰ãÏŞĚþŎʭŌĚÝùN˰ŗ˰Ăµğùě˫ŘŎíʭµŕ˰ŏʭµŎě˰ Ě˫ĄµĠá˰ęĕ˰ŏí˰ãęĕ˰ŗʭőĚýŔµŎù˰ŔµŎʭőĚý˰Ŕµý˰ŔŞþµģ˰ã

ŏŘŎěíʭİēŗ˰äŋŎʭÞă˰ĚŞğ˰ÜŰ˰ęĕĕŘĸħ˰ŗ˰ãŔýęĖăŰĊĂğù˰ŔĄĿĚá˰˛Þģ
ŔýŔőŘáù˰ĚþŎʭŞÏ˰ŔÝ˰ãęĘáęĕ˰ŏʭŎě

ʭý˰ŗ˰ŐĄēŗĖőùŔýĚČăʭŕʯĚĄĤŞý˰ãÏŞĚăĚþŎʭŎäĖģě˫ŘŎí˰ŗʭŕʯĵʭĿĕ˰ĂŊʭď˰ěù˰ŏíĚŃ˰ãŔµý˰ěù˰ŗ˰ŌŘµČŕ˰ĂµŊʭď

˰Ŕý˰äâĄĠýùŗě˫ŘŎíʭŕʯûʭĄÝ˰˛ŕù˰ãŔý˰äâĄĠýùŗ˰ĶİŃù˰ŗŉŦńĄğ˰ÜŰĕĜőŎäĖģ˰ŔµÞŒŰù˰ʭăŌʭČőùĚµğʯÏµŞĚþŎʭ

˰Ŕý˰łĿŘŎ˰ŌŦğùʭÏŰŔęùĘá˰ãˈäŎŦğù˰ĂŎù˰ˇĕĚáŰĖŏʭŒĔğ˰ŐŰù˰ʭý˰ãŗ˰
˰ŏíĚµŃ˰ŏĕŘµý˰äőʭµŞďŗ˰ōµŕĚµÞŒŎ˰ùę

˰ĚŰě˰ùę˰ŌĚÝù˰ĚþŎʭŞÏ˰ĂŊʭğę˰ōŕŗ˰ĂğùŉùòğŎäĕĚý
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ʴʻ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˅
ĕùĖď˨ˮęĕ˨ŔŊĕù˨äğęĚý


ÜŰŖŊùäŏĕŘýðĤŒŎęĕŰĂĿʭʭŕãäőʭŞďŗāĚĬďĖ˙ĐŎN

ĽŦēĚýãŘþő˰ŔýĚČăŔÝę˫ĕĕùĖďʭµķĕù˰ĚþŎʭµŞÏ˰äďŗ˰ĥŘĨē˰ęĕµŎäĖµŒÝˉĂµĠĔő˰ʲŏíĚµŃ˰ãùęùĕ
ęĕ˰ěʭČķùĂğù˰ãŘĄĐŎ˰ŗ˰ŐĄŎʯŔýŔőŘáùĕŘµý˰ŔµĄĔŞâőùĚý˰ùę˰ŏʭâ˙ŕ˰äĄŀâģ˰ã
˰ŏíĚµŃ˰ĂŞýùĘµċ˰ŗ˰Ăµ˙Ĵķ

ŔýŔőŘáù˰ŔÝ˰ĕŘý˰ãŔýĕŘēĕŘēý˰ùę˰ŏùĚâŰĕĖŞőʭĤÝ˰ĢŊʭ×˰Ŕý˰ãĖĐă˰Ŕý˰āŘķĕ˰ŏŗĖ˰Őµý˰ĖµŞŊŗ˰ĖŒőʭŎ˰ãĕùĚĿù˰ʭă
ļŎĖőęŗʭŞý˰ŏí˰ĖŒőʭŎ˰ʭŰ˰ĖŒŒÝ˰ ě˫ęʭþŎ˰ŏí˰ʭý˰ĖŒĄğùŘē˰ Ě˫Ş
˰ŗ˰˫ĕęŘµē˰ĂĠÞģ˰ʯãĚÞĿ˰ ě˫ęʭþŎ˰ŗ˰ġŦă˰ŐŰĚēí˰ęĕ

˰äĄŀâģ˰˛ŞŊĕ˰ŔýýŞĢĖďěù˰ŏí˰ōŰĚÝ˰ŏíĚŃ˰ùęˈĚĐğ˰ˇ�Ěć
˒
ĖŎ˕ ĖŞŎʭőʿˁ˔
˰Ŕý˰āŘķĕ˰ŗ˰ãĖĐă˰ùę˰ŏùĚâŰĕ˰ŏíĚŃ

ĕŘ˙ő˰Ü×ŘÝ˰ ę˫Řğ˰ÜŰ˰Ėď˰ęĕ˰äĄď˰ŏĕęŗí˰ĖŒőʭŎˉķ˰ŏí˰ĖŒőʭŎ˰ŏĕęŗí˰ěù˰ŏʭâ˙ŕ˰ʭŎùĖőĖőʭŎ˰Ĝċʭ
ŌŗĕäµŎ˒ù ʲ
˰ŗ˰ŏʭ˙ŋµĠŎ˰ŏʭµēęŘŎ˰ěù˰ãĖďù˰ʯĂğù˰āĚĬď˰ŏí˰äáĖőě˰Őģŗę˰āʭÞő˰ěù˰ĚþŎʭŞÏ˰ŏĕŘýĻŞŏʭ˙ŋµĠŎĚ˰ʭµķĕù

˰ŔÝ˰Ăğù˰˫ĕĚÞőĖ˙ĐŎN˰ĂŊʭğę˰ěù˰˛þŃ˰äĄď˰ŗ˰äőùŘċŘő˰ʭŰ˰äÝĕŘÝ˰ŏùęŗĕ˰ęĕ˰µ˰ãĚµŞÏ˰ŏùęŗĕ˰Ŕý˰ĖğĚý˰Ŕ×˰µ
ŔĄēŘŎí˰ŐĄģŘő˰ŗ˰ŏĖőùŘē˰ʭŰ˰ʯĂğùùŰŐÝŔİğ˰ÜŰ˰ŔÝ˰ĖŒýʭŞý˰ùę˰ãĕęŘŎ˰ʭµŰ˰˫ĖőùŘē˰ĚŔµ˙ŋÝù˰Ėµģʭý˰ŔĄµģŘő˰ã

ãŘŋķ˕ʯĚŖŎĠŎø˰˰ʯāʭŖþģ˰Ŕý˰ĒğʭÏ˰ŗ˰äďŗ˰Ŕŋʾˀˆˁʲˀʾˆ˔ʯ˰ŔµÝ˰ŏʭµğʭŒģęŗʭē˰äµĄďŔµýŉŘ˙ĸŎęŘį˰ʭµý
˰ĚþŎʭŞÏ˰ŗ˰ŌŦğù˰ĒŰęʭă˰Ŕý˰ĕʭńĄőù˰˫ĖŰĕŎäĖőĚâőʯÜ×ŘÝĚăŰŐ˰ĚþŎʭµŞÏ˰ŐĄµģŘő˰ŗ˰ŏĖµőùŘē˰Ěµý˰äŕùŘá˰ŗ˰Ŕńýʭğ

˰ĽùĚĄķù˰ŗ˰ŔĄĿʭŞő˫ĕĚÝĖőùĖőùŘĔő˰ĝęĕ˰ãĕĚŎ˰ŗù˰ŔÝ˰ĖŒőʭŎ˰ãĕùĚĿù˰
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ùęĕŰŐę˫ʭýŌʭŎùŐĠďĚÞĠķãMŎäʭŎĚĿŰĖˈ˰ʲŏùŔŋ˒ŊùĖċŗüŋŃ˛ĬĿùĖ˙ĐŎûŘŋńŊùŗʭŕʭķŗùˬęʭµĄēʭĿ
ŔăŘþŒŊˇ˕ĠŋČŎäʯ˰ʯęùŘőťù˰ęʭĐýʾˁʽˀ˰ʲʾ˅˰�ʿʽ˂˔


ùŰŐĖďŰĆę˫ʭģùŔýùŰŐĸŃùŗŞĂĕęùĕŔÝùĚýãęĕŰĂĿʭµďŗä˰ŔµØőíōµŖŎĂµğùʯùĜµĿùŰĢŕʭµá íäŗ

ĕʭŎíáäùĚýãĘÏŰùĚŏĖģùŰŐÏŞŌʭőʭ˙ğíäĂğù


ĕŘēÏŞĚþŎʭŌŦğùNőŞĜ˫ĕŘŎĚĿ˰ʲĖőùˈþˑőˎ Ŕˏ ˒ŋˎŊù Ćˎĸˎýˎ ťˎ ŗˎŞṯ̌Řğˏęˎ ťˎ ŗˎ ʭ̱ä ˒ĄˎďˎŰŗˎ ˎ̨ ń˓ĸˎŊ˓ù ˎ̨
ˑ̇ Þ˓ĄˎĠ˓ŰŔˏŋˏń˓ķˎ ŏˎŘÞˏ

ˑ̇ ċˎ Ő˓Ŏˑ ˎ̨ ĬˎĿ˓
ˎ
ïŞŔĄˑ ˒Ŏˎ

ˏ
ï ŉˑŘńˏķˏ Ķˑˇ˕ŋÝŞŒäʯ˰ʯäĿʭÞŊùʾˆ˅˂˰ʲʾ�ʾˀ˔


˰˫ŗŦķŏí˰Ěýŀá˰ĖŰʭýĂĖÏŰďŗ˰˫Ėä˰ŁŦµįù˰ĥʭµē˰ĶµŃùŘŎ˰ęĕ˰ŏŗęĕ˰ŏĖģ˰ŅʭŒýʭă˰Ŕý˰ʯŌʭŖŊù˰ĖŒőʭ˙ŕ˰ōŕ

ŎäĕŘģ
ù˰ʭýŰ˰ŔÝ˰āŗʭŀă˰ŐðĤŒŎ˰Ěý˰ŌʭŖŊùŌʭŖŊùáŞ˫ĖőĚģŘÏŞŊŗ˰ʯĂğù˰˫ĖäðµĤŒŎµďŗäáĚýŞµďŗ˰˫ĖµőĚä˰ŔµÝ

ÏŞŏùĚþŎʭĖőùʯ˰ŐģŗęĂğù˙ŕ˰Ŕý˰
ŞÏ˰ʯĂŋķ˰ŐŞ˰ĜáĚŕ˰ŏùĚþŎʭŐĄĿĚµáęĕÏµŞőʭ˙µğí˰Ōʭäď˰ęʭµ×ĕµŞ˰˫ʭþĄµģù˰ŗ˰āĚ

˙őäőŘģĖˉěŰ˰ęĕ˰ùĚðĤŒŎďŗäÝ˰ŗŞŀŞŕʭá í˰ŏí˰ŌʭČőù˰ĂäęŘĬďãŋŎʭÝä
Ėőęùĕ

˰ĜŞő˰ŏʭŃĚĤĄĠŎ˰äēĚýù˰ĚýŰŐŔŋøĠŎʲĖőęùĕ˰ŏʭķėù

ˈŏŘğʭŎ˰ĜŞőĕˇ˰ōŞğĚă˰ŐŞŒ×˰ŐŰĖŖķ˰Ŕý˰ĂþĠő˰ùę˰ŏíĚŃ˰ĂŞĸŃŘŎ˰äőʭ˙Ŋí˰ŁĚĤĄĠŎµŎäĖµŒÝʲĖµ˙ĐŎN

˰ʭă˰Ăğù˰˫Ėģ˰ąŘĸþŎ˰ĖőŗùĖē˰ãŘğ˰ěù˰ŔÝ˰Ăģùĕ˰ĶįʭŃ˰ŏʭ˙ŰùŔØőí˰ùęÏŞĢĚăŎ˰Ěý˰äµğŘþőù˰ŗµŞ´ʭķ˰ŗŞµĠ˰ä

ŉěʭő˫ĖģʯĕŘýĖĨăŰł˰ŗ˰ĖŒÝŎʭ˙ăŞĂ˰ĖĤĔýù˰ŗŰŐŒ×ŞŐʯŏíĚŃ˰Ōʭă˰ŏʭŞýŉʭ˙Ý˰ŗŰŔĄĿʭ˰ŏʭµýě˰Ŕµý˰äµŖŊù˰ŌŦÝ

˰ŏĖőʭµğę˰ŉʭ˙Ý˰Ŕý˰ĕĖħęĕ˰ŏíĚŃ˰ŗ˰Ăğù˰äýĚķŏíʭµŕ˰āùęŘµă˕Čőù˰ŗµŞ˛˔˕˰ĂµğùʯŏŘµğʭŎ˰ûʭµĄÝ˰ŗ˰ŏíĚµŃ

ʭŎ˰ŏŗęĕ˰ʲĝĖńŎŰŔʭŕãʯÛĚĄĤŎʾˀ˄ˆ˰ʲˀʿ˔




˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʻ
˨ĕùĖď˨ ęˬĕ˨ľğŘŰ˨ãŘþő˨ŔýĚČă˨ŔŰĚĴő˨äğęĚý

ãŘŋķ˨ŐŞĠď˨ĚŖŎ

ʵʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˈŉęʭÝŏʭ˙ŋÝŗĚý˰ˇ˰ĜŞőŔýŌŦğù˰ĚþŎʭŞÏ˰āĚĬď˰ĂŃùĖħN˰ĕʭńĄķù˰ŗŔýĂŊʭğęĢŰŘµēĽùĚµĄķù˫ĕĚµÝ˰ŗ

ŎäŘőŰĖĠˈ˰ʲĖŰĕĚăŏíāĚĬď˰ ę˫ʭýęĕāŘþőĢŰŘē˰˫ʭâőíĽĚįĚýĖģŔÝŉŗĜőŁęʭē˰˫ĕʭĸŊù˛Ş÷ĚþċęĕęʭµĻ

˰ùĚďãŗ˰Ěýđęĕùĕ˰ʭČőí˰
ĕŘýŔÝłþįġęùĜáŏíāĚĬďĖőŗùĖēäďŗĕĚÝŔÝŗùùęŔýãĚþŎʭŞÏãùĚýĂŰùĖµŕ

ĖŰĜáĚý˫Ăğù˰ŏŘ×˰ŗŐŰùāťʭďäďŗŒģ˰ŗŞŏĖãùĖħäŖŊùęĚÞŎãùĚýŗù˛µħʭďʯĖµģŐŰĚµēíãʭµŰʭńý

ĖŰĕĚăŗùěùŐŞýĂĿę˰ěù˰ŗĚŕäÞģäŰʭŕęĂĿʭŰˇ˕ʯŏʭ˙ŋÝŗĚýęʭăŰĒʯŔŞŎŦğťù˰ûŘĸĤŊùʾˆ˅˅˰ʲˀ˃˔



ŔğğęĚýäĐŞĠŎ˨ŏʭþŕùę˨ĮğŘă˨ĚþŎʭŞÏ˨ġěŘŎí˨ä

˰ŏŘáʭµőŘá˰āʭŰùŗę˰Ăŀá˰ĖŰʭý˰ĥŘĨē˰ŐŰù˰ęĕ˫ʭµá˰ŗʭŒĄŎ˰˛µńő˰ŔµŃęŗ˰ ę˫ʭµýęĕ˰äµĬŃ˫ĕĚÝĖµőùˉʭµŎù˰ęĕ

ŕŞÖŰÜ˰ěùŏíʭŕ˰ŔŃęŗ˰ěù˰ĚþŎʭŞÏ˰ōŋĸă˰Ěý˰ŉùĕ˰äþŋİŎŉʭńĄőù˰ŗ˰ĽęʭĸŎ˰äēĚýŏʭĄğùĕ˰ŗʭŕ˰ŔµŃęŗ˰ěù˰ŐŰĖµŖķ˰ã

ʯʭīęĖŞģę˕˰ĕęùĖő˰ĕŘċŗ˰āĚĬď˰ŏí˰ŔýďŘŊùʯãĖ˙Đ˙Ŋù˰äʾˁʽ˃ʲʾʿ˅˔


Ė˙ĐŎ˰āĚĬď˰ŔÝ˰ĂĠŞő˰ŉŘńĸŎN˰ŏíĚµŃ˰ŐŰùě˫ŘŎí˰ŗʭµŕûʭµĄÝ˰˛µŕù˰ěù˰ùę˰ŏí˰ãʯĕĚµŞâýĞÐµğ˰Ŕµý

˰Ėŕĕ˰˛ŰŘĐă˰ŏʭģĕŘēŏʭőí˰ŗ˰ŐŰù˰Ŕý˰äŕʭá í˰ĚğĚý˰ùęĂģĘáĚğʭŕʯŔý˰ĖµőùŘēùĚĿ˰ ě˫ęʭþŎŏʭµőí˰ŗ˰äµâ˙ŕ˰ĜµŞő

˰ĖŒŒÝ˰āŘÞğĒğʭÏ˰ŗʯĂĿĚĸŎ˕˰ĖŒŕĖő˰ãĖŒăŖ˙ĄŊùŞĖĿäʯŏíĚńŊù˰ŌŘŋķʾˀ˅˃ʲ˃ʿ˔


˰ŁĚĤĄĠŎˈĝŘÝęʭŎ˰āęʭáęʭŎˇ˰˫ĕĚÝ˰ōŞĠńă˰ŔĄğĕ˰ŗĕ˰Ŕý˰ùę˰ûʭĄÝ˰˛ŕùµŎ˰ŗäŘőŰĖµĠʲŔĄµğĕŉŗù˰ŔµÝ˰ʲ

˰ûʭĄÝ˰˛ŕù˰ĚĄĤŞýęĕ˰Ěīʭď˰ŔÞŎĖŎ˰ŗŰŔŒʯĖőĕŘýĖĸýŌĚÝù˰ĚþŎʭŞÏ˰āŘķĕ˰ěùN˰ĖµőĕĚÝ˰ĂµŀŊʭĔŎ˰ŏʭĤŰù˰ʭý˰ŗ

ęĕ˰ùę˰ŔĄğĕ˰ŐŰù˰
ĖőĕʭĄĠŰù˰ãŗ˰ĚýùĚý˙őäŏùŘă˰ōŋĸŎĕʭĄğù˰ŗŌĚµÝù˰ĚþŎʭŞÏN
ĂµĠőùĕŔĄµğĕʯĚµâŰĕĕùĚµĿù˰ã

ʯŏʭĤŰù˰āŘķĕ˰ŏĖŞŒģ˰ʭý˰ŔÝ˰ĖőĕŘýŔý˰ĖőĖŰŗĚá˰ŌŦğùęĕ˰ŗí˰ŏùĕĚáʭµģ˰ Ě˫Ŏě˰āĚµĬď˰ŏĖµőĖŎíęĕÏ˰ŗµŞĚþŎʭ

˰ĕŘē˰ĕʭĄğù˰ùę˰ŌĚÝùŎäĖŒĄĠőùĕ˰ľŊʭĔŎ˕˰ŔĄğĕŗĕ˰ŐŰù˰ŏʭŞŎ˰ęĕ˰
İŎ˰ŗŞĶĕ˰˔ŰĚâ˰ĕŘµþő˰ŌŘµğ˰ŔĄğĕ˰ãùĚý˰äŰʭċ

˰ĕʭĄğù˰ŏùŘŒķ˰ŔÝōŋĸŎ˰ŗʯŔŋŞ˙ċ˕˰ĖŒģʭý˰ŔĄģùĕ˰ùę˰ĚþŎʭŞÏğʭŒģęŗʭēʯŏʭğʭŒģęŗʭē˰ŔøįŘă˰ŗ˰äʾˀ˂ʾʲʾ˃ʾ˔



ęʭŖ×ŌĖķŐŰĖŖķ˨ěù˨ŏíĚŃ˨ĦĨŃ˨ĝʭþĄŃù

ʭý˰äğęĚýŃŔĨʭŕ˰ĕùĖď˰ ę˫ĕ˰ŔÝ˰äőíĚŃ˰ãŏíʭŕ˰ŐŰĖŖķ˰ěù˰ŔĄĿĚáĚý˰ŗ˰ĚþŎʭŞÏ˰ûęʭČă˰ŗĜċ˰ùęŎäĖőùĕʯĖµŰʭý

ĂŀáʲāŗʭŀăäŰùŘĄĐŎãĚŒŕ˰ŗŏʭŞŎĦĨŃŏíĚŃŏí˰āùęŘă˰ŗ˰ęĖµŃĕʭµŰěĂµğùŔµÝÖŞµŕŏʭµĠőùłµńĐŎ

äŀĨŒŎ˙őäĘÏŰĕĚŔÝŏíʭŕ˰˫ĕŘý˰ĚþŎʭŞÏ˰ûęʭČă˰ŗĜċí˰ŗŏʭŕ˰āùęŘă˰ěù˰ùęČőù˰ŗŞ˛˰
Ėµģʭý˰ŔĄĿĚáęʭµÏ˫ù˰ěù˰ã

ŏíʭŕʲĂğù˰˛Űė˰čĚģ˰Ŕý


ŉŗùďŘăŞĖğʭŒģùĖē˨ŗä

ĂďùĚħŒģŗę˰ŗääēĚýěùāùęʭµþķüµĄÝŐŰĖµŖķęĕĕęŘµŎĖµőŗùĖēŔýŔµőŘáùãĂµğùŔµÝãʭµċ

ŕŞÖŔőŘáĚŞµĠŀă˰ŗŗðăµŰ˛ùęäŃʭµýµ˙őäĕęùĘµáŔµý˰ŗµŎ˰ĶİŃęŘįäŏùŘµăěùŏí˰ʭµŕ˫ʭáĖµŰĕĻŞďŘăĚµŞĖã˰ŗ

ğʭŒģùĖēäŏʭĠőùŔőùęʭâőùþĤă˰ŗŞŔōŞĠČă˰ŗùęĉʭĄŒĄğùĕĚÝ




�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϵͲϯϴ
&ULWLTXH�RI�WKH�DUWLFOH�0\WKV�DQG�6WRULHV�LQ�WKH�4XUDQ�(4

������������������

ʵʵ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĖŖķ˰ęĕŔÝ˰Ăğù˰˫ĖŎí˰ōŰĖŃ˰ĖőŗùĖēęĕÜŰ˫ʭâőʯä˙ŞĠČă˰ęĕäĄøŞŕãĕʭŎŔýŐŞŎěŎäíŰĖ˰ʭµý˰ŗĚþŎʭµŞÏ

ʯĢŰŘēŰûŘńĸäĄĤÝŎäáŞĕĚŎ˰ûŘŋļŎ˰ŗäĕŘģ˕˰ʯŐŰĖŖķʿʽʽ˄Ěŀğ˰ʲĢŰùĖŞÏˀʿ˰ʲʿˁ	ˀʽ˔


˰ęĕ˰ŗŔĨŃŌĕí˰ùŘď˰ŗ˰ĜŞőŔµőŘ˙őʭŕãěù˰ãěęʭµýäµğʭŒģùĖēäµĿùĚĐőùĖµŞÏ˰Ěŀµğ˰ęĕ˰ōŰĖµŃ˰ĖµŖķ˰ĢŰù

˰˫ĖŕʭĤŎŎäĕŘģʲ

˰µĖőŗùĖēĹŗęĕŎäŘáŰĖ˰ĖőŗùĖē˰ʲĂŀáěùŐŰùĂēęĕĖŰęŘĔőŔÝŎäŎŞĚµŰĖʯŉʭď˰ŔµÞőíŌĕí˰ùŘµď˰ŗ

˙őäĖőĕĚŎʯ˰ŔÞŋýʭőùĕŎäĖőĖģ˕˰ʲŏʭ˙ŕʿʲʾ˄˔


˰µĖőŗùĖē˛ĔýŎäĕěęŗ˙ő˰ĖőŗùĖē˰ʲäĂğùŘēŌĕí˰ùŘď˰ŗěùĂµēęĕōµŋķŗďµŞāʭĖµőęŘĔýʭµőùĕ˰ŗ

ĖőŘģäáĖőě˰ŗĖŰŗʭċŏùùĖŞÏĖŒŒÝ˕˰ʲŏʭ˙ŕˀʲʿʿ
˔

˨
ŌŗĕāŘþőäğʭŒģ˨ĚþŎʭŞÏ˨ŗ

ŏíĚŃōŰĚÝŔ˙ŕ´ʭŞþőùŏùĚþŎʭŞÏ˰ŗäŖŊùùęŔýäÝʭÏĂŃùĖµħ˰ŗľµħŗ˫ĕŘµ˙őŏʭµőí˰ŗùę˫ŘµğùŔµőŘ˙ő˰ŗ

ŏʭģĚĨķäĿĚĸŎŎäĖŒÝŔÝŏʭĤŒŎùĕěùŔőŘáĚŕ˫ʭŒáŋÏ˰ŗŞĖã˫ĜŒŎʯĂğùŊʭďęĕäŔÝüĄÝŐŰĖŖķ˰ĝĖńŎ

ŏʭőíùęãĕùĚĿù˫ĕŘŊíŔýőùĵùŘŏʭŕʭŒáãʭŕęʭÝ˰ŗĂģěäµĿĚĸŎµŎäĖµŒÝ˰ãĕùĚµĿù˰ŏùĚþŎʭµŞÏ˰ġĚµâő˰ŐµŰù˰ęĕ

˰ŏʭŞĨķ˰Ŕý˰˫ĕŘŊí˰ŔÝ˰ĖŒĄĠŕ˰äŊŘ˙ĸŎęʭĄĿĚá˰ŗ˰ŉʭ˙ķùĻŞŃŦēùĚ˰ŗ˰ĕŘµē˰ĞŞŎùŘµő˰Ŕµý˰ěŗʭČă˰ŗ˰äĕŰŏùĚâĖµőù˖

˕˰ʲŏʭ˙ŕ˰ĢŰùĖŞÏ˰Ěŀğˆ�ʿʽ	ʿ˄˰ʯʾˆ˰ʲˀʽ	ˀ˅˰ʯˀˁ˰ʯˀ˂ʯˀ˅ʯˁˆ˔


āĚĬďčŘőMùęûùĚģęùŘēʯ˕˰ʲŏʭ˙ŕ˰ĢŰùĖŞÏ˰Ěŀğʾʿ˰ʲˆ˔ʯ˰āĚĬďōŞŕùĚýùùęýäāŗʭµŀăĂþµĠő

ŔýġĚĠ˙ŕ˕ŏʭ˙ŕʾʿ˰ʲʾʽ	ʾʿ˔ʯĭŘŊMùę˫ĕŘŊíŔý˫ʭŒáʭýĢőùĚĄēĕ˕ʲŏʭ˙ŕʾˆ�ˀʽ	ˀ˅˔ʯŰûŘńĸM

ùęãĕĚĿęʭÞŎ˰ŗĹŗęĕ˕˰Řáŏʭ˙ŕʲʿ˄�ʾ	ˁʽ˔ʯĕŗùĕMùęäőʭĠőùÛʭŀğ˰ŗÏ˰ʭőěŞŔĤ˕˰ʲŏʭ˙ŕŌŗĕ˛Ş÷Ř˙µğ

ʾʿ˰ʲʾ	ʾʿ˔ʯŋµµğŞŏʭ˙MùęĂý˕˰ĂµµğĚÏ˰ʲŏʭµµ˙ŕŉŗùʭÏŏʭŕʭµµģĕʲʾʾ�ˀ	˅ŗ˰˔˰āĚµµĬďäµµĠŞķMùę
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ŉŘþŃŏĕĚÝ˰ãĚâŰĕ˰ŐŰĕĵʭŒĄŎù˰łďʭő˰ùę˰ŏí˰ŗ˰ŔĄģùĕŎäĖŒĄĠőùĕ� Ě˫ńý˕ʾʾˀ
˔

ĕùĖď˰ ę˫ĕ˰ĚĴő˰ĽŦēĚý˰äĄďʯŔŋŞþŃ Ŕ
˒
ÞŎ ęĕ ŏʭēę˒ŘŎ˰ĚÝė˰ùę˰ãùĕĚÞő˫Ėőù˰ŗ˰Ėģʭý˰ãĕŘŖŰ˰ŔÝŰĕŘŖŰ˰ŏí˰ŏʭ

˰ŏʭőí˰ěù˰ŔÝ˰ùę˰˛ŰʭþŃ˰ěù˰ŔĄğĕŔýŏùŘŒķŰĕŘŖŰŎ˰˫ĕĚý˰Ōʭő˰ŔŒŰĖŎ˰ŏʭä˙ő˰ãĕŘŖŰ˰ʯĕŘģä˰ˉĖŒőùĕěµŰùĚęʭµÞĿùŏíʭµŕ


Ăğù˰˫ĕŘþő˰ĕŘ˙ŋă˰ŌʭÞďù˰łþį˰ŏʭĤŊʭ˙ķù˰ŗ˰ĕŘŖŰ˰ĂĸŰĚģ˰łþį

äŎ˰˛ŞÞğʭÝ˰ʲĖĠŰŘőˈĖőĕŘþő˰äĸŃùŗ˰ĜáĚŕ˰ʯĕŘŖŰ˰ûĚķʯŔŞþģ˰ùę˰ĕŘē˰ĮńĿ˰ŔÞŋýĖµőĕŘý˰˫ĕĚµÝ˰ŏʭŰĕŘŖŰ˰ˇ

ʯäŋķĕùŘċ˕˛Ĩŀ˙Ŋù˰ʯŌŦğťù˰˛þŃ˰ûĚĸŊù˰ĒŰęʭă˰äĿʾˆ˄ʽ˰ʲ˃�˂ˀʽ
˔

ŗ˰ʲĂğù˰ĖńĄĸŎ˰ĚŞŋÞőˈŊùÿĚŰĜċ˰ŏʭŰĕŘŖŰ˰Ŕý˰ûĚĸŕŞÖŰÜ˰ĂµŰĕŘŖŰ˰ŉŘµħù˰ěùʭÏŰĖµŒþĖµőĕŘþő˰ˇ˰ōŊʭµğ˕

ʯĉʭĐŊù˰ʯäŃùĚĤĄğťù˰ûʭİĔŊù˰Ėńőʿʽʽʿ˰ʲʾ�ʿ˅˄
˔

˰äĄğęĕ˰ĂĿĚĸŎ˰Ŕő˰ŌŦğù˰ěù˰˛þŃ˰ûĚķ˰ŏʭŰĕŘŖŰ˰äĄŃŗ˰ŏí˰Ŕý˰˛Ŏʭķ˰Ŕő˰ŗ˰ĖŒĄģùĕ˰ĕŘŖŰ˰ĶŰùĚģ˰ŗ˰ĽęʭĸŎ˰ěù

äŎ˰ŔőŘâ×˰ʯĖőĕŘý˰ĽęʭĸŎŔ˙ŕ˰ŏùŘăěù Ě
˒
ćðĄŎ ùę äőíĚŃĦĨŃ ŗ ĶŰùĚģ ŗ ĽęʭĸŎŏíʭŕʱĂĠőùĕ

ŐĄĿĚŰĘÏ˰ŐŰùĚýʭŒýŐŰù˰ŏíĚµŃ˰ōŞŊʭµĸă˰ŔµÝ˰ĕùĖď˰ ę˫ĕ˰ľğŘŰ˰ãʭķĕùě˫ŘŎí˰ŗʭµŕ˰ãÏµŞĚþŎʭŌŦµğù˰ěùĚµŕàµŒŕĚĿ˰ŗĕ

˰ãĕŘŖŰĠŎ˰ŗŞĐʯĂğù˰˫Ėģ˰ŔĄĿĚáĚý˰ ä˰ŉŘþńŎŉŘńĸŎ˰ŗ˰ʲÛ
ę ˰̞ĂĠŞő÷ʭµĬŃäʯĖĸµğãʯĕ˰ĖµńőµŰ˫ʭáĖěĖµŋáŰĚŖ˰ęĕ

ě˫ŘŎí˰ĝʭþĄŃù˰ĕęŘŎʭŕã˰ěù˰ŌŦğùŰʯĕŘŖŏíĚŃŕŗÚÏä˰ ę˫ŗĕ˰ʯŏʭğʭŒģęŗʭēʾˁ˰ ę˫ʭ˙ģ˰ʯʿ˃˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ ʯʾˀˆ˅
˔
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˨ĕùĖď˨ ęˬĕ˨ľğŘŰ˨ãŘþő˨ŔýĚČă˨ŔŰĚĴő˨äğęĚý

ãŘŋķ˨ŐŞĠď˨ĚŖŎ

ʵʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŌĚÝù˨ĚþŎʭŞÏ˨ĂŞĨĔģ˨ěù˨äďŗ˨ŉŦńĄğù˨
ĂŀŕN

˰äďŗ˰ŉŦńĄğù˰ěù˰ĕŘĨńŎĨĔģ˰ŗŞĂŌĚÝù˰ĚþŎʭŞÏNʯŏíäďŗ˰ŔÝ˰ĂğùʯÏµŞŌʭ˰ěù˰ŔµÝ˰Ăµğù˰äőʭ˙µğí

˰Ăğù˰ŔĄĿʭŰ˰ŉĜŒă˰üŞĻ˰ōŊʭķĨĔģ˰ŗŞĂ˰ŌʭŞÏ˰ŐŰù˰˫ĖőĚŞáµ˰Ŕ˙ŕ˰ʭýʭģŰâĄĠäʭµŕĢăťʭµ˙Ý˰ŗµµ˰ĖµŒŰùĚĿ˰ęĕ

˰ĖŞŊŘăĚĿí˰ŗŰĢŒ
ĕęùĖő˰äĤńő˰ÖŞŕ˰ŏíěùŐŰùŗęďŗʯäŔĄµğʭēĚý˰ĢþµŒċ˰ěùĢµģŘċ˰ŗ˰äµĨĔģ˰ĚŞ˙µī

ʯĥʭēĖŒ×Ěŕ˰ŔļýʭőĎŋĨŎ˰ŗ
ĂĠŞő˰äķʭ˙Ąċù

˰äēĚý˰Ŕý˰ʭČŒŰù˰ęĕŔŊĕùʯĖőęùĕ˰ĂŊťĕ˰ŌĚÝù˰ĚþŎʭŞÏ˰ĂŞĨĔģ˰ěù˰äďŗ˰ŉŦńĄğù˰Ěý˰ŔÝę˫ʭģùŎäŒÝŞōʲ

ʾŗ˰
˰äőíĚŃ˰äďę˫ʭģùùŌĚÝù˰ĚþŎʭŞÏ˰ŔÝ˰Ăğù˰äőʭýę˰ãN˰ĜáĚŕ˰ùę˰ŏí˙őäŔĄĠőùĕĞÐğ˰ŗ˰Ŕý˰äďŗ˰ŉŗĜő˰ʭý
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ŏíùęä˙őäĄģŘőʯăęŘħęĕäŔÝ˕ĚáùŎäĖőùŘēãŗŎäĄģŘőä˔ʯ
ˍ
ʭ˙Ąď˛įʭýùĚáŰŏʭņģäŎĖőĕĚÝ
ˇ
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ŌʭőŔĄĿĚá
ĖģʭýĄď˰ŗŌĚÝù˰ĚþŎʭŞÏ˰äN˰ĂğùŘēęĕ˰ĖőŗùĖē˰ěùµŎäʭ˙őµŰĖ˰ŔµÝŕʭµáíäġù˰äőʭµŞďŗ˰ōµŋķ˰Ŕµý˰ùę
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ĕŘý˰ûę˰ŌʭŞÏ˰ŉʭńĄőù˰ęĕ˰ĚþŎʭŞÏ˰ŏĕŘý˰Ŕİğùŗ˰ĮńĿ˰ĜŞő˰ŔŰí

ʯäďŗ˰ĚáùĜáʭőŰĚ˰ěùŔĄĠýùŗŏĕŘýŌĚµÝù˰ĚþŎʭµŞÏ˰ĂŞµĨĔģ˰ŔýNŏí˰ŗ˰ĜµŞő˰āĚµĬďĚćðµĄŎ˰àµŒŕĚĿ˰ěù

˰ĮŞĐŎĸŎ˰ŗŞĂĤʯĖģʭý˰äýĚķŔýŔőŘáù˰ãĚµĤý˰Ŕļþħ˰ʭý˰˛ŰĜŒă˰ĖŒŰùĚĿ˰ęĕ˰äďŗ˰ŔÝ˰ãŏí˰ŗ˰üµğʭŒĄŎ˰ōµŕʭµý

àŒŕĚĿįʭĔŎ˰ęŘŖĳ˰ĕŘē˰ŐŞĄĠĔő˰ŏʭþěŗĚý˰ŗʯĖŒÝŏí˰ęĕʲāęŘħ

ʲĂĠĔőÏŞŏùĚþŎʭ˰ŌŦğù˰ĚþŎʭŞÏ˰ŔőŘ˙ő˰ãùĚý˰ŗ˰äŖŊùµ˰äµâŒŕĚĿ˰ãʭŕęʭĨď˰ęĕ˰ŏĖģ˰ęŘĨĐŎ˰üþğ˰Ŕý˰ŗ

ĿĚķ˰ĢŰŘē˰ŔőʭŎě˰äµ˰ûŘµŋİŎ˰ĂŞĸµīŗ˰Ŕµý˰ĕŘµċŘŎ˰ĂŞĸīŗ˰ĚŞŞļă˰ŏùŘă˰ĜáĚŕĕęŘµŎ˰ŗ˰ùę˰ĖµőŗùĖē˰ĚµĴő


Ăģùĕ˰ĖŒŕùŘĔőĄőęĕŞŔČʭý˰ʭŞþőù˰ĂĈĸý˰ĉęʭē˰ĽĖŕ˰äőùĕʭµő˰äÞŰęʭµă˰ěù˰ŌĕĚµŎ˰ŏĕĚµÝµŕùĚ˙á˰ŗ˰ęŘµő˰Ŕµý˰ä

˰ĂĿĚĸŎùĖŕ˰ŗŰĂʯŘļŊý˰ŗŞ˫ĕŘŖŌĚµÝù˰ĚþŎʭµŞÏ˰ŏĖµģ˰ŔĄĔŞâőùĚý˰ŗ˰ĕŘý˰ĖŕùŘēNŔµýŏùŘŒķōăʭēþőťùµŞʭ˰ĜµŞő

ŔýęŘĴŒŎ˰Ŕ÷ùęùÏŞŌʭʭŕ˰äőʭŖċ˰ãŔőùĕŗʭċ˰ŗʯęʭÝ
Ăğù˰Ŕőʭ˙ŞÞď˰ĚŞĻ˰ŗ˰Ćþķ˰ã

ʲŌŗĕłŋĸăĭʭµþăęù˕˰ŐµÞ˙Ŏ˰ĚŎù˰ÜŰ˰Ŕý˰ĖőŗùĖē˰āęĖŃ˰ŐĄģùĖő˰äµēĚý˰ʭµý˰ùĖµē˰äőʭµŞďŗŏʭµĠőùʭŕ˰ã

˫ĖŰĜáĚýĕŘþő˰ʭý˰˔ʯŏʭŞŎ˰ŐŰù˰ęĕ˰Ă˙Þď˰ĽŦē˰ĚŎù˰ÖŞŕùęʭÞģí˰łŋİŎ˰ʯĕŗĖµĐŎʭő˰ŗ˰ùę˰ùĖµē˰āęĖµŃ˰ŏĕŘµý

ŔģĖēęùĕŎäĖŒÝ˰
˛ħù˰ęĕʯĕŰŕʭáĖʯäďŗ˰Ŕý˰ŔÝ˰äŔļþħ˰ãĚĤýŎäĖŕĕùĖē˰ŗ˰ĦŊʭµē˰ŌʭŞÏ˰ŉʭńĄőù˰ęĕ˰ùę

˰ĚĤý˰Ŕý˰äőʭ˙ğíĖŒ×Ěŕ˰Ĝċʭķ˰˛ŰĜŒă˰ʭýŎäĖőùĕʯùĖēę˰ĕŘċŘŎ˰ùĂğĕŔĄĠýù˰ãŎäĕęùĖµŒÏ˰ŔµÝĂµğĕōÝ˰ęĕ

ʯäďŗ˰˛ŰĜŒă˰ĖŒŰùĚĿęŘŖńŎ˰Ěĸģ˰àŒŕĚĿĚŕĕ˰ŗ˰ĂğùŏùŘă˰ŗĢńőĚĿíŰŒ
ĕęùĖő˰ùę˰ŗĚ˙ŋŃ˰ŐŰù˰ŏŗĚŞý˰ęĕ˰ä
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʯŉťĖĄğù˰ŐŰùŏʭ˙ŕ˰ŏí˰ěù˰łİŒŎ˰čŦİħù˰ęĕ˰ŔÝ˰Ăğù˰äŊťĖĄğùŔýŏùŘŒķ˰ĕʭŰ˰ľŋē˰ŏʭŕĚýµŎäĕŘµģˉ

ěŰùĚ˰ĂŞĨĔģ˰Ŕý˰äďŗ˰ŏĕŘý˰ŔĄĠýùŗ˰ŔŰĚĴőŌĚÝù˰ĚþŎʭŞÏNĐŎ˰ŗŞĮĸŎ˰ŗŞĂĤʯäýĚķÏŞʭŕĖŎʭ˰äýùŘµħʭő˰ã


Ăğù˰ŔŰĚĴő˰˛ħù˰äĄğęĕʭő˰ěù˰ŏʭĤő˰ʭŕĖŎʭŞÏ˰ŏí˰äĄğęĕʭő˰ŔÝ˰ĕęùĕ˰ŉʭþőĕ˰Ŕý˰ùęĄőęĕŞŔµČ˰ěù˰äµďŗ˰ŉŦńĄµğù

˰āʭþćù˰ĚþŎʭŞÏ˰ĂŞĨĔģŎäĕŘģ


ʿ˰
˰ĜŞő˰ãĖĐă˰āʭŰíŔýĂďùĚħʯĢńő˰äŀő˰ùę˰äďŗ˰ĢŒŰĚĿí˰ęĕ˰ŏʭĠőù˰äŋķʭĿµŎäĖµŒÝ
ŏíĚµŃ˰ʭµŕęʭý˰ŗ

ŔýāęŘħĖµŰęùĕ˰Üµģ˰Ěáù˰ŔÝ˰˫ĕĚÝ˰ŌŦķù˰ŏŘáʭőŘáʯ
ĖµŰęŗʭŞý˰ùę˰ŏí˰ĖµŒőʭŎ˰ŗ˰˛µĈŎ˰ĂµğùĖē˰ŌŦµÝ˰ŏíĚµŃ

ʯŐŰùĚýʭŒýĚáùʯĖµģʭý˰ŔĄµģùĖő˰äŰʭŒµģí˰ĂµĻŦý˰ŗ˰ĂďʭĨĿ˰ōŋķ˰ŗ˰ûĚķ˰āʭŞýĕù˰ʭý˰äĄď˰äĠÝěù˰ŗ˰ãĖµĐă

ě˫ęʭþŎþŋį˰ŏíĚŃ˰äęĕŏĕęŗíŏíĚŃ˰ęŘğ˰ĖŒőʭ˙ŕ˰ ę˫Řğ˰ÜŰ˰äĄďŎäĖ˙ŖĿ˰ùĖē˰ŐĔğ˰ŏíĚŃ˰Ěáù˰ŔÝŗĚµăùĚĿ˰ěù

ĕĚēŏùŘă˰ŗʯĕŘþő˰ŏʭĠőùĕŘċŗʭýʯŏʭŀŊʭĔŎ˰ęĕ˰ťʭý˰ęʭŞĠý˰˫ĜŞâőùŏíʭŕĂğĕōÝ˰ŏĕęŗí˰ʭýę˫Řµğù˰ĖµŒőʭ˙ŕ˰ã

ʯŏíĚŃ˰ęŘğŔý˰ŏíĚŃ˰ʭý˰ãĕęŗʭ˙ŕŎĚýäĖŒĄğʭēĖĐă˰ŗ˰ĒğʭÏ˰ùę˰ŏíĚŃ˰ãŎäĖőĕùĕ
ĜČķĂĠÞģ˰ŗ˰ŏʭŒ˙µģĕ

ʯäőùĖŞŎ˰ŐŞŒ×˰ęĕ˰ŌŦğù˰ĚþŎʭŞÏŔőʭĤő˰ŏíĚŃ˰ěʭČķùőʭ˙ğí˰ŗ˰ŏĕŘý˰ä
Ăğù˰ŏí

ˀ˰
ŔŋøĠŎŔýáęʭÝŞĚ˰˫Ùùŗ˰ãˈ˛Ńˇʭŕ˰äÞŰ˰ŏíĚŃ˰ãŔŊĕù˰ěù
Ăğù˰äďŗ˰ŉŦńĄğù˰ōŖŎĚáù˰ęĕ˰ãĚĤý˰˛ķʭĿ

ʯĂģùĕ˰Ģńő˰ŏíĚŃ˰ĢŒŰĚĿíŔ×ŌĚÝù˰ĚþŎʭŞÏ˰ŔÝ˰ĕęùĕ˰äŰʭŒĸŎNŔýŏùŘŒķʯŏíĚŃ˰˫ĖŒŒŰĚĿíŔýāęŘħ˰ęĕ˰˫ĕĚĄĠá
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ŔČŞĄő

˰ĕùĖď˰ ę˫ĕʭŒþŎĕŘē˰ã˰Ěý˰ùęÏŞĢĩĚĿˈäőʭŞďŗ˰ĚŞĻŏĕŘý˰ˇ
Ăğù˰ŔĄģùĘáùěùŰŐŗęʯ˰ěù˰äÞŰōŖŎĚăŰŐ

ĢŊʭ×ʭŕãĢŞÏ˰ãùĚý˰ä˙ŋĸŎ˰ŐĄĿʭŰ˰ʯŏʭŃĚĤĄĠŎ˰ĚâŰĕ˰ĖŒőʭ˙ŕ˰ãŗ˰ãŗęÏŞĚþŎʭŌĚÝùN˰ŗµŰʭĚćðµĄŎ˰ŐĄµĠőùĕ

˰ěù˰äÞŰ˰ŔÝ˰
Ăğù˰ŏíĚŃ˰ãʭĤőù˰ęĕ˰ĮŞĐŎ˰ĮŰùĚģ˰ěù˰āĚĬď˰ŏíŏíʭŕćðµăŞĚäőʭ˙µğí˰ĝĖµńŎ˰üµĄÝ˰ĚŰʭµğ

ŞÏŐŞĤ˰ŏíĚŃ˰ęĕŔýĚČă˰ŗ
Ăğù˰ŏíĚŃ˰ŐĄĠőùĕ˰ãŘþőŉʭďŔÞőíĂµŀá˰ĖµŰʭýʲ˰ŌŘµŖŀŎ˰ÜµŰ˰äµŒŰĕ˰ŔµýĚČă˰Ěµáù

ʯŏí˰äŊʭķ˰ŔþăĚŎ˰ŔÝ˰Ėģʭý˰äÞŞÞĤăʭý˰ĂŞőʭńďĂĐħ˰ŗ˰ŗ˰ŔĄĔŞŎí˰äĸİŃŌïŘăĂğù˰ĂŊʭğę˰ʭýʯ˰ŐµŰù˰ŁŦįù

ˉĕęùĖő˰äŊʭÞģù˰äŊʭğę˰äďŗ˰Ěý˰˫ÙùŗʭŎù˰Ěáùŏʭ˙ŕęŘį˰ĆĐý˰ĕùĖď˰ ę˫ĕ˰ŔÝŎäĖŒÝÙùŗ˰ŐµŰù˰ŔµÝ˰ŌŘµŖŀŎ˰ùę˰˫

˰äķŘőŎäĖőùĕʯĦńő˰ʯŏí˰ÛĚĄĤŎ˰ĦŰʭĨē˰ŔÝÝʭÞģŞĂʯŌĖķʯĂŞĸİŃĘÏęùĚÞăŰĚʯã˛ŎʭÞăĘÏŰĚ˰


ŗ˰ã

Ăğù˰ŁŦįù˰˛ýʭŃ˰ĢńŰĕʭĨŎ˰Ŕ˙ŕ˰Ěýʯōăʭē˰ĚþŎʭŞÏ˰äŊʭğę˰äďŗ˰Ěý˰äďŦİħù˰ŐŞŒ×N
ĂĠŞő˰ùŗę



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʻ
˨ĕùĖď˨ ęˬĕ˨ľğŘŰ˨ãŘþő˨ŔýĚČă˨ŔŰĚĴő˨äğęĚý

ãŘŋķ˨ŐŞĠď˨ĚŖŎ

ʶʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĶýʭŒŎ

ʾ
ʯōŰĚÝ˰ŏíĚŃŔ˙ċĚăŗ˰äŋķĖµ˙ĐŎ˰äőʭŖŀħù˰äŰʭīę˰ʲʯŏùęʭµÞ˙ŕŔµĠğŘŎµâŒŕĚĿ˰äăʭµńŞńĐă˰ęùĕ˰ä

˰ʯĚÝĘŊùōŃʲʾˀ˅ˀġ


ʿ
ʯŌĚÞŎ˰Őý˰Ė˙ĐŎ˰ʯęŘĴŒŎ˰ŐýùŏʭĠŊûĚĸŊùʯęĖĨŊùęùĕʯýŞāŗĚ˰ʲʾˁʾˁŁ�

ˀ
ʯĝŘŞőŘİőùČőŞüʯōČĸŎʯäýʭĄÞŊù˰āŘŕŦŊùĽĚģùʯŏùĚµİ˙Ŋù˰ŔµĿʭŞő˰ʭŞ˙ŋķ˰ʭŕĖńőŗ˰Ŕ˙ċĚĄŊù˰äŋķ

ŁĚĤ˙Ŋùęùĕ˰ʯýŞāŗĚʲʾˆˆʾ�

ˁ
ʯęŘýęʭýùŰŏʭĕ˰ŗ˰ōŋķ˰ʯŰĖŊù´ʭŖý˰ ʲŔ˙ċĚă˰ʯŐŰŕʭĤŎĚē˰Őäĕ˰ĚĤő˰ ĜÝĚŎ˰ʯŕʭâĤőùä˰ʯōČŒÏ˰ʲŏùĚŖă˰ʯʾˀ˅˂�

˂
ʯãŗĖýĖþķʯŏʭ˙ďĚŊùĵʭĿĕʯŏʭŃĚĤĄĠŎ˰ãùęí˰ĚýùĚý˰ęĕ˰ŏíĚŃ˰ěùŔ˙ċĚăʯãĖŞµğ˰ŐµĠď˰ĖŞµğ˰ʲŏʭĄµğí

˰ĝĖŃŘīęʯãĖŖĤŎʲʾˀ˅˅ġ


˃
ʯŏʭ˙ŋÝŗĚýŉęʭÝʯęʭăŰĒʯŔŞŎŦğťù˰ûŘĸĤŊùōŋĸŊùęùĕ˰ʯŐŞ÷Ŧ˙ŋŊýŞāŗĚʲʾˆ˅˅Ō


˄
ʯãʭÝŘýʯĞŰęŘŎʭńŎŰŔĠãùŏʭŞŎʯāùęŘăČőùŞ˛ʯ˰ŏíĚŃʯōŋķ˰ŗýė˰ʲŔ˙ċĚăŞĎŔŋŊùʯĚµŞýĕ˰ĚµĄĿĕĚµĤő

àŒŕĚĿ˰ʲŏùĚŖă˰ʯäŎŦğùʾˀ˅ʿġ


˅
ʯŏŘğĚĄÏʭŎŰ˛Þĕ˰ĕʭńĄķù˰ŗ˰˛ńķ˰ʯŰŒäŃùĚő˰Ė˙ďù˰ʲŔ˙ċĚă˰ʯäŕùĚýù˰ŗŞőʭİŋµğ˰ōä˰ʲŏùĚµŖă˰ʯŘµő˰čĚµį˰ʯ

˰ʯŌŘğ˰Íʭ×ʾˀ˄ˆġ�

ˆ
ʯāŘĿĕŗùĚÏŗŰŐĕ˰ŔýĚČă˰ʯŰŒä˰ĝʭþķ˰ʲŔ˙ċĚă˰ʯŰőùĕĜäʯŏʭĄğŘý˰ʲōŃ˰ʯûʭĄÝʾˀ˅ʾġ


ʾʽ
ʯāęŘÏŏʭċŏŘŰĕʯęĘķĖ˙ĐŎ˰˫ʭâĤŞÏ˰Ŕý˰ĚŞĨńăNŗŏíĚŃʯŔ˙ċĚă˰Ŕµý˰ãĖŞĸµğ˰ʭµīĚŎŦĻ˰ĖŞğ˰ʲ

˰ʯäŕʭģŗĚĠē˰ãĕʭŕ˰ĖŞğ˰ŔŎĖńŎ˰ŗ˰ĢģŘÝŏùĚŖă˰ʲʾˀ˅˅ġ


ʾʾ
ʯĜŊęʭ× ʯŗ˒ĚĿ ʭŞŊʭăŔŀĠŋĿ˰ʲŏùĚŖă˰ʯĢőùĕ˰ʯäĄ˙ďę˰ŔŋŊù´ʭĤőù˰ʲŔ˙ċĚă˰ʯōĄĠŞý˰ŏĚŃ˰ęĕ˰ŐŰĕʾˀ˅ʿġ


ʾʿ
ʯŔŋŞ˙ċĚµŎŰōʯµğʭŒģęŗʭēʯŏʭµğʭŒģęŗʭē˰ŔµøįŘă˰ŗ˰äŔµ˙ċĚăʭµīĚŎŦĻ˰ʲʯãĖŞĸµğŋþĄŊùęùĕµŞĺ

˰ʯäŎŦğťùōŃʲʾˀ˂ʾġ


ʾˀ
ĕùŘċʯäŋķ˛Ĩŀ˙ŊùʯŌŦğťù˰˛þŃ˰ûĚĸŊù˰ĒŰęʭă˰äĿōŋĸŊùęùĕʯŐŞŞ÷Ŧ˙ŋŊĚĨŎ˰ʲʾˆ˄ʽŌ


ʾˁ
ʯŔŋŊùĖþķ˰ʯäŋŎí˰ãĕùŘċďŗʯŏíĚŃ˰ęĕ˰āŘþő˰ŗ˰äĜÝĚŎ˰ʯ´ùĚğù˰ĚĤőōŃʲʾˀ˅ʾ


ʾ˂
˰ʲŏùĚµŖă˰ʯ˫ʭµá í˰ĚµĤő˰ʯ˫ĖµŒŰʭÏ˰ōğʭńŊùŘýù˰ʲŔ˙ċĚă˰ʯûĚķ˰ĒŰęʭă˰ʯãęŘē˰ÎŞŋŞĿ˰ʯäĄď˰ʯŌŘµğ˰Íʭµ×

ʾˀ˅ʽġ




�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϵͲϯϴ
&ULWLTXH�RI�WKH�DUWLFOH�0\WKV�DQG�6WRULHV�LQ�WKH�4XUDQ�(4

������������������

ʶʵ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʾ˃
ʯ˫ʭŒÏŗĚĠēʯŐŞĠĐŊùĖþķŗĚ˙ŋŃʯŐŰĕāʭĸŊʭİŎŗĢŕŗÚÏãʭŕäµâŒŕĚĿě˫ŘµďŔµŞ˙ŋķʲōµŃ˰ʯōµŃ

ʾˀ˅˅
ġ

ʾ˄
ʯĕùĖď˰ ę˫ĕŰľğŘʯʯŏíĚńŊù˰äĿ˰˛ŞČőťùāùęŘµĤŒŎ˰ʯŔŞµĠŊŘþŊù˰ĀµþĄÞ˙ŊùýµŞāŗĚʲµĸþİŊùʯŔµŞőʭĈŊù˰Ā

ʾˆ˅ʿŌ


ʾ˅
ʯĕùĖď˰ ę˫ĕŰľğŘʯʯĀŞőùĚĨő˰ÿŘķĕ˰ŏíĚńŊùāùęŘĤŒŎŔŞµĠŊŘþŊù˰ĀµþĄÞ˙ŊùʯýµŞāŗĚ˰ʲµĸþİŊùʯŔµŞőʭĈŊù˰Ā

ʾˆ˅˃Ō


ʾˆ
ʯĕùĖď˰ ę˫ĕŰľğŘʯʯûʭĄÞŊù˰ŗ˰ŏíĚńŊùęùŘįùŘķĖŊùʯŔŞőíĚńŊù˰ÿāùęŘĤŒŎ˰ʲāŗĚŞý˰ʯŔŞĠŊŘþŊù˰ĀþĄÞ˙Ŋù

ĸþİŊùʯŔŞőʭĈŊù˰Āʾˆ˅˃Ō


ʿʽ
ʯĕùĖď˰ ę˫ĕŰľğŘʯ˰ʯŔŞýʭĄÞŊù˰ŏíĚńŊù˰ĀøŞý˰ʯûʭĄÞŊù˰ŗ˰ŏíĚńŊùāùęŘĤŒŎʯŔŞµĠŊŘþŊù˰ŔµþĄÞ˙ŊùýµŞāŗĚ˰ʲ

ʯŔŞőʭĈŊù˰ĀĸþİŊùʾˆˆ˃Ō


ʿʾ
ʯĕùĖď˰ ę˫ĕŰľğŘʯʲāŗĚŞý˰ʯŔŞĠŊŘþŊù˰ĀþĄÞ˙Ŋù˰āùęŘĤŒŎ˰ʯĂŞĐŞĠ˙Ŋù˰ŗ˰ŏíĚńŊùýä
ʭă

ʿʿ
ʯĕùĖď˰ ę˫ĕŰľğŘʯ˰ŏíĚńŊù˰ōĴőŗ˰ûʭĄÞŊùˈŏíĚńŊù˰ěʭČķùˇʯ˰ĀþĄÞ˙Ŋù˰āùęŘĤŒŎĠŊŘþŊùŞŔʯýµŞāŗĚ˰ʲ

ʾˆ˅ʿŌ


ʿˀ
ʯĕùĖď˰ ę˫ĕŰľğŘʯōĴő˰ŏíĚńŊùŗ˰ûʭĄÞŊùˈŏíĚńŊù˰ Ĝ˫ČĸŎˇʯāùęŘĤŒŎʯŔŞĠŊŘþŊù˰ŔþĄÞ˙ŊùýŞāŗĚʲýä
ʭă

ʿˁ
˰ʲāŗĚŞý˰ʯĚÞŀŊùęùĕ˰ʯ ę˫ʭĬĐŊù˰ŔĨŃ˰ʯ˛Űŗ˰ʯĂőùęŗĕʾˆ˄ˀŌ


ʿ˂
ʯʭīęĖŞģęĖ˙ĐŎʯďŘŊùʯãĖ˙Đ˙Ŋù˰äĠğŘŎʯŐŰĖŊùĜķ˰ĀýŞāŗĚ˰ʲĸþİŊùʯŔĈŊʭĈŊù˰Āʾˁʽ˃Ō


ʿ˃
ʯŏùĖŰěċĚċʯäęʭăŰĒʯŌŦğù˰ŏĖ˙ăŔ˙ċĚăʯŌŦÝ˰ĚŕùŘċ˰äŋķ˰ʲŎùŞĚĚŞþÝ˰ʯŏùĚŖăʲʾˀ˂ʿ


ʿ˄
ʯʭýʭğĉęŘċʯŋķʯĝĖń˙Ŋù˰ûʭĄÞŊù˰ĀþĄķ˰äüĄÞŊùęùĕù˰ʯŔŞ˙ŋĸŊýŞāŗĚʲʾˆ˅˄Ō


ʿ˅
ʯäŃùĚĤĄğťù˰ûʭİĔŊù˰Ėńő˰ʯĉʭĐŊù˰ōŊʭğĝęùĖ˙ŊùęùĕʯäŎŦğťùŊŞþŞʭ˰ʲʿʽʽʿŌ


ʿˆ
ʯŏʭâŰʭģęùĕŰġŘʯĚőʭŕʯŐýĚÝ˰ãŁʭĿíʯŌŦµğù˰ęĕ˰ãŘŒĸŎ˰ĚÞŀăŔµ˙ċĚăʯŌʭµŕĚÏ˰ĚŃʭµý˰ʲāùęʭµĤĄőù

ʯŏùěŗĚĿŏùĚŖăʲÍʭ×˰ʯŌęʭŖ×ʾˀ˅˂ġ


ˀʽ
ʯäğĚþįʯŐĠď˰Őý˰˛ĬĿʯŏíĚńŊùĚŞĠŀă˰äĿ˰ŏʭŞþŊù˰Ķ˙ČŎ˰ʲŏùĚŖă˰ʯŗĚĠēĚħʭőʾˀ˄˃˰
ġ

ˀʾ
ʯŔħʭĨķŎʭğʯäŏíĚńŊùʯŔŞőùĚĨő˰ÿŘķĕ˰ĞŞŊł÷ʭćŘŊùęùĕʯłĤŎĕ˰ʲʿʽʽˀŌ


ˀʿ
ãŘŋķ˰ʯäŀİµĨ˙Ŋù˰ĚĤő˰ŗ˰Ŕ˙ċĚă˰äŋŋ˙Ŋù˰ŐŞý˰ĜÝĚŎ˰ʯāʭŖþģ˰Ŕý˰ĒğʭÏ˰ŗ˰äďŗ˰ŔŊðĠŎ˰ʯŐŞĠď˰ʯĚŖŎ

˰ʯŌŗĕ˰Íʭ×˰ʲōŃʾˀˆˁġ


ˀˀ
ŘŋķãʯĚŖŎĠďŞʯŐµğęĚý˰ʯęĕʭńŊùĖþķ˰ʯŘŋýĖ˙ĐŎä˰˛ēĖµŎˈµďŗäˇùĕ˰ęĕµŰÿĚ˙ŊùŊŗù˰ĽęʭµĸµŞęŘ

ŊŞʯŐ˙ŏíĚŃŕŗÚÏä˰ ę˫ŗĕ˰ʯŏʭğʭŒģęŗʭēʾˁ˰ ę˫ʭ˙ģ˰ʯʿ˄ʭÏ˰ʯŞŰĜ˰ŏʭĄĠŎě˰ŗʾˀˆ˅




˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʻ
˨ĕùĖď˨ ęˬĕ˨ľğŘŰ˨ãŘþő˨ŔýĚČă˨ŔŰĚĴő˨äğęĚý

ãŘŋķ˨ŐŞĠď˨ĚŖŎ

ʶʶ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˀˁ
ʯŐŰĖŖķ˕ĝĖńŎ˰ûʭĄÝŔ˙ċĚă˰˔ʯäŕŗĚá˰ʲŐ˙ČőùʯŏùĚŰù˰ĝĖńŎ˰ûʭĄÝŏùĚŖă˰ʲʿʽʽ˄


ˀ˂
ŕùĚĿŞĖãʯĖ˙ďù˰Őý˰˛Şŋē˰ʯûʭĄÝĸŊùŞ˰ʯŐāĚČŕʯōŃʯŌŗĕ˰Íʭ×˰ʲʾˁʾʽŁ


ˀ˃
ŊʭĸĿäʯĖ˙ĐŎĕ˰ŔýĚČă˰ʯäńăŰŒäőʭĿĚķ˰ŔŀģʭÞŎ˰ŗä˰ʯµâŒŕĚĿ˰ŔĠğòŎäĖőù˰ŗ˰ĢµőùĕŰ˰ʯĚµħʭĸŎ˰ŔµĤ

˰ʲŏùĚŖăʾˀ˅ʽġ


ˀ˄
˙÷ʭŃäőŞʯʭŋķŞʭīĚʯŔýĚČăĕŰŒäĕ˰ĚŕŘá˰ŗŰ˰ʯŐŏʭĄğŘý˰ʲōŃ˰ʯûʭĄÝʾˀ˅ʾġ


ˀ˅
÷ʭĬŃäʯĖĸğ˰ʯʭīęĖ˙ĐŎãʯ˰ʯĖ˙ďùˈĕ˰ĖńőŰ˫ʭáĖěĖŋáŰĚŖě˫ŘŎí˰ĝʭþĄŃù˰ĕęŘŎ˰ęĕʭŕã˰ěù˰ŌŦµğù

ŰĕŘŖˇʯŏíĚŃŕŗÚÏä˰ ę˫ŗĕ˰ʯŏʭğʭŒģęŗʭēʾˁ˰ ę˫ʭ˙ģ˰ʯʿ˃ʭă˰ŗ˰ęʭŖý˰ʯ˰ŏʭĄĠýʾˀˆ˅


ˀˆ
ʯä˙ŰĚÝŀİĨŎʯäďŗ˰ʯäğʭŒģ˰äŔĠğŘŎäŒŞ˙ē˰ŌʭŎù˰äĤŕŗÚÏ˰äģěŘŎíHʲōŃ˰ʯʾˀ˅˃ġ


ˁʽ
ʯäŒŞŋÝĖ˙ĐŎʯûŘńĸŰ˰ŐýĿʭÞŊùʯĵŗĚŀŊù˰ŗ˰ŉŘħťù˰äĿ˰ä´ùŘīťùęùĕʯýŞāŗĚ˰ʲʾˆ˅˂Ō


ˁʾ
ʯãĕŗęʭáŘŊŰĞʯäăùŘŒŃŀĠŋĿʯŔŞĐŞĠ˙Ŋù˰ŗ˰ŌŦğťù˰ŐŞý˰äŒŰĖŊù˰ĚÞŀŊù˰ĀŔŋńő˰äĐþµħ˰ŔŞýĚĸŊù˰äŊù

ʯĎŊʭħĚĿŰĖċʯĚþōŋĸŊùęùĕ˰ʯŐŞŰŦ˙ŋŊýŞāŗĚʲʾˆ˅ˀŌ


ˁʿ
ʯĚŖŰěĖŋáùŰěʭŒâʯńĸŊùŞĖʯŌŦµğťù˰äµĿ˰ĀĸŰĚĤŊù˰ŗ˰ÿŔµ˙ċĚăʯŏùĚµâŰĕ˰ŗ˰äµğŘŎ˰ľµğŘŰ˰Ėµ˙ĐŎ˰ʲ

Ė÷ùĚŊùęùĕʯäýĚĸŊùýŞāŗĚ˰ʲʾˆˆʿŌ


ˁˀ
ŏŘýŘŊŗʭĄğŘáęʭă˰ʯŰĒŔ˙ċĚă˰ʯûĚķ˰ŗ˰ŌŦğù˰ŏĖ˙ăʲĠď˰ōģʭŕŞŒäʯ˰ʯäØýʭĄÝŏùĚŖă˰ʲʾˀ˃ˁ


ˁˁ
ʯŘŞáęŘŞáŏʭĄĠőŘÝ˰Ė˙ĐŎ˰ʯ˛ŰÙęŗ˰ʯãęŘµĨŒŎ˰ŔµŋŊù˰ĎŞµýė˰ʲŔ˙ċĚă˰ʯĂēʭŒģ˰ĖŰʭý˰Řő˰ěù˰ŔÝ˰ãĚþŎʭŞÏ

˰ʲŏùĚŖă˰ʯĚŞþÝĚŞŎùʾˀˁʿ


ˁ˂
ęŘŕťãʯŉʭþŃùďù˰ʯŞʭãĕ˰ĚÞĿŰŒä˰ʲŏùĚŖă˰ʯōŋŃ˰ĂŊʭğę˰ʯŌùęí˰Ė˙ďù˰ʲŔ˙ċĚă˰ʯʾˀˁ˃ġ


ˁ˃
őĕ˰ʯŏŘğʭŎŞʯĜʭŎ˰ŏŗęĕ˰ʲĝĖńŎ˰ûʭĄÝ˰ŗ˰ŏíĚŃŰŔʭµŕãŔµ˙ċĚă˰ʯÛĚĄµĤŎʲŎʭµŖă˰āùĕʭµğ˰Ŕµ˙įʭĿäʯ

˰ĚĤő˰ŗ˰ĢŕŗÚÏ˰ĚĄĿĕ˰āùęʭĤĄőùĕęŗĚŖğãʯŏùĚŖă˰ʲʾˀ˄ˆ


ˁ˄
ĠŋČŎäʯĚŃʭýĖ˙ĐŎďùęùĕ˰ʯęùŘőťùęʭĐý˰ʯŞ´ʭýĚĸŊù˰ąùĚĄŊù˰ʯäýŞāŗĚʲʾˁʽˀ
Ł

ˁ˅
ʯäŰʭīęĖ˙ĐŎĖ˙ĐŎʯŌŦÝʯäńŞþİă˰ĕĚÞŰŗę˰ʭý˰ĖŰĖċĚĄĿĕ˰ŌʭµńŎ˰äáĖµŒŰʭ˙ő˰ĕʭµŖő˰ĽęʭµĸŎ˰ĚĤő

˫ʭâĤőùĕ˰ęĕ˰ãĚþŕę˰ōĴĸŎʯʭŕōŃ˰ʲʾˀˆʽġ


ˁˆ
ʯĂĿĚĸŎĕʭŕĖ˙ĐŎʯãŖ˙ĄŊùŞĖĿäʯŏíĚńŊù˰ŌŘŋķŔµĠğŘŎ˙ăŖµŞʯĖŗė˰āùęŘµĤŒŎã˰ōµŃ˰ʲäµýĚńŊù

˰ʲĀğĖń˙Ŋùʾˀ˅˃
ġ

˂ʽ
˰ʲŏùĚŖă˰ʯŏʭŞģí˰ʯŌĜŞŊùęŘŋÏ˰ʯęŘáĚá˰ʯŏʭŒŊ˰ÜŎʾˀ˅˅ġ


˂ʾ
ʯãĚĴĄŒŎĠďŞŐʯäŋķŀğŞĚʯäďŗ˰ĚŞŀħ˰ŗ˰łďĕĚēʯùŗíŏùĚŖă˰ʲʾˀ˄˄ġ


˂ʿ
ʯĞÝʭŕċŞĜ˙ʯĝĖńŎ˰ûʭĄÝ˰ĝŘŎʭŃ˰ʯŔ˙ċĚăʯľŞŊʭă˰ŗĚĄĠŎʯĞÝʭŕįʭğùŞĚ˰ʯŏùĚŖăʲʾˀ˄˄ġ
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˂ˀ
ŕŞʯÜŏʭċʯĕ˰ŔŀĠŋĿŰă˰ʯŐ˰ʯĕùę˰ŌùĚŖý˰ʲŔ˙ċĚāùęʭĤĄőùýŞŋŋ˙Ŋù˰ŐäĖµŖŊùã˰ʯŏùĚµŖăʲʯŌŘµğ˰Íʭµ×

ʾˀ˅ʾġ


˂ˁ
ʯĞŞĄğù˰ʯā˰
ŗŏʭĿĚķ˰ʲŏùĚŖă˰ʯġŗĚğ˰ʯäŕʭĤŎĚē˰ŐŰĖŊù´ʭŖý˰ʲŔ˙ċĚă˰ʯŔŀĠŋĿ˰ŗʾˀ˃˄ġ


˂˂
ʯāùŗĚ˙âĄőŘŎʯãÏ˰Ė˙ĐŎŞğ˰ŗ˰ĚþŎʭŞù˰Ŕ˙ċĚĄŊùęùĕ˰ʲŔ˙ċĚă˰ʯęùĖ˙ĄğʭŰµģŗĚŀýʭĄÝ˰ʯŏùĚäŎŦµğùŞ˰ʯŔ

˰ʲŏùĚŖăʾˀˁˁġ


˂˃
ʯāùŗĚ˙âĄőŘŎʯãĖ˙ĐŎʯŔŒŰĖ˙Ŋù˰äĿĚĸăŰüʯāʭÝĚý˰ŏʭþĸģ˰ʲāùęŘĤŒŎʯŔŰĚĨĸŊù˰ŔþĄÞŎýä
ʭă

˂˄
ŰőùĕĜäʯĝʭþķĕ˰ŔýĚČă˰ʯŰŒäʯŔķŘ˙ČŎʯŘő˰˫ʭâőŉťěʯĚćŘÝōŃ˰ʲʾˀ˅ˀ
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%LEOLRJUDSK\
��� 7KH� +RO\� 4XUDQ�� WUDQVODWHG� E\� 5H]DHL� ,VIDKDQL� 0RKDPPDG� $OL� HW� DO��� 'DU� $O�'KLNU�

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

���,EQ�0DQ]RRU��0XKDPPDG�LEQ�0DNUDP��/DQJXDJH�RI�WKH�$UDEV��'DU�DO�6DGU��%HLUXW�������

$+�

��� $QWRQLXV�� 1DMLE�� 'LFWLRQDU\� RI� 7KHRORJ\� RI� WKH� %RRN�� $VKUDI� $OL� $O�7DUMXPDK� DQG�

&ULWLFLVP�RI�WKH�6FLHQWLILF�1LDID�DO�0DWUDQ��'DU�DO�0DVKUHT��%HLUXW�������

���%DUERXU�� ,DQ��6FLHQFH�DQG�5HOLJLRQ�� WUDQVODWHG�E\�%DKD� DO�'LQ�.KRUUDPVKDKL��8QLYHUVLW\�

3XEOLVKLQJ�&HQWHU��7HKUDQ��9�������

���%DGDYL��$EGXO�5DKPDQ��'HIHQGLQJ�WKH�4XUDQ�DJDLQVW�WKH�YLHZV�RI�2ULHQWDOLVWV�� WUDQVODWHG�

E\�6H\\HG�+DVVDQ�6DLGL��$VWDQ�4XGV�5D]DYL��0DVKKDG�������

��� %URFNHOPDQQ�� &DUO�� +LVWRU\� RI� 7KH� ,VODPLF� 3HRSOHV�� 'DU� DO�$ODP� IRU� 0LOOLRQV�� %HLUXW��

�����

����ƵĐĂŝůůĞ͕�DĂƵƌŝĐĞ��dŚĞ��ŝďůĞ͕�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͗�dŚĞ�,ŽůǇ�^ĐƌŝƉƚƵƌĞƐ��ǆĂŵŝŶĞĚ�ŝŶ�ƚŚĞ�

>ŝŐŚƚ�ŽĨ�DŽĚĞƌŶ�<ŶŽǁůĞĚŐĞ�� WUDQVODWHG�E\�=DELKXOODK�'DELU�� ,VODPLF�&XOWXUH�3XEOLVKLQJ�2IILFH��

7HKUDQ�������

���3HWHUVRQ��0LFKDHO��5HDVRQ�	�5HOLJLRXV�%HOLHI��$Q�,QWURGXFWLRQ�WR�WKH�3KLORVRSK\�RI�5HOLJLRQ��

WUDQVODWHG�E\�$KPDG�1DUDJKL�DQG�(EUDKLP�6ROWDQL��1HZ�'HVLJQ��7HKUDQ��7KLUG�(GLWLRQ�������

���3URXGIRRW��tĂǇŶĞ��5HOLJLRXV�([SHULHQFH��7UDQVODWHG��$EEDV�<D]GDQL��%RRN�*DUGHQ��4RP��

�����

���� 'DYRQSRUW�� -RKQ�� �Ŷ� �ƉŽůŽŐǇ� ĨŽƌ� DŽŚĂŵŵĞĚ� ĂŶĚ� ƚŚĞ� <ŽƌĂŶ�� WUDQVODWHG� E\� 6H\\HG�

*KRODPUH]D�6DHHGL�ZLWK�WKH�HIIRUW�DQG�LQWURGXFWLRQ�RI�6H\\HG�+DGL�.KRVURVKDKL��7HKUDQ�������

����7DOLDIHUUR��&KDUOHV��&RQWHPSRUDU\�3KLORVRSK\�RI�5HOLJLRQ��$Q�,QWURGXFWLRQ��WUDQVODWHG�E\�

,QVKD
$OODK�5DKPDWL��'DQHVK��7HKUDQ�������

���� -DPLOHK�� 0DU\DP�� 2ULHQWDO� 6WXGLHV� DQG� WKH� &RQVSLUDF\� RI� 2ULHQWDOLVWV�� WUDQVODWHG� E\�

*KRODPUH]D�6DHHGL��,VODPLF�3URSDJDWLRQ�2IILFH��4RP�������

����-DZDG�$OL��7KH�&RPSOHWH�KLVWRU\�RI�WKH�$UDEV�EHIRUH�,VODP��'DU�DO�$ODP�IRU�WKH�0XVOLPV��

(J\SW�������

����-DYDGL�$PROL��$EGXOODK��5HYHODWLRQ�DQG�3URSKHF\�LQ�WKH�4XUDQ��(VUD�3XEOLVKLQJ�&HQWHU��

4RP�������

����(YHQ��3KLOLS�.KRXU\��$UDE�+LVWRU\��WUDQVODWHG�E\�$EROJKDVHP�3D\HQGH��$JDK�3XEOLVKLQJ��

7HKUDQ��7KLUG�(GLWLRQ�������

����.KRVURSDQDK��$EGROKRVVHLQ�� 7KH�5HDOP�RI�5HOLJLRQ��&XOWXUDO� 6WXGLHV� DQG�5HVHDUFK� RI�

4RP�6HPLQDU\��4RP�������
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����'XUUDK�+DGGDG��<XVXI��7KH�*RVSHO�LQ�WKH�4XU
DQ��3XEOLFDWLRQV�RI�WKH�%ROVKHYLN�6FKRRO��

%HLUXW��6HFRQG�(GLWLRQ�������

����'XUUDK�+DGGDG��<XVXI��7KH�4XU
DQ�� WKH�&KULVWLDQ�3UD\HU��3XEOLFDWLRQV�RI� WKH�%ROVKHYLN�

6FKRRO��%HLUXW��6HFRQG�3ULQWLQJ�������

����'XUUDK�+DGGDG��<XVXI��$O�4XUDQ�ZD�DO�.LWDE��$WZDU�DO�'DZD�DO�4XUDQL\DK��3XEOLFDWLRQV�

RI�WKH�%ROVKHYLN�6FKRRO��%HLUXW��6HFRQG�HGLWLRQ�������

����'XUUDK�+DGGDG��<XVXI��$O�4XUDQ�ZD�DO�.LWDE��%D\DW�DO�4XUDQ�DO�.LWDEL\\DK��3XEOLFDWLRQV�

RI�WKH�%ROVKHYLN�6FKRRO��%HLUXW��6HFRQG�HGLWLRQ�������

���� 'XUUDK� +DGGDG�� <XVXI�� 7KH� 4XU
DQ� DQG� &KULVWLDQLW\�� 3XEOLFDWLRQV� RI� WKH� %ROVKHYLN�

6FKRRO��%HLUXW��%LWD�

���� 'DUUHK� +DGGDG�� <XVXI�� 7KH� 2UGHU� RI� WKH� 4XU
DQ� DQG� WKH� %RRN� �7KH� 0LUDFOH� RI WKH�

4XU
DQ���3XEOLFDWLRQV�RI�WKH�%ROVKHYLN�6FKRRO��%HLUXW�������

����'XUUDK�+DGGDG��<XVXI��7KH�2UGHU�RI� WKH�4XU
DQ�DQG� WKH�%RRN��0LUDFOH�RI� WKH�4XU
DQ���

3XEOLFDWLRQV�RI�WKH�%ROVKHYLN�6FKRRO��%HLUXW��%LWD�

����'XUDQW��:LOO��7KH�6WRU\�RI�&LYLOL]DWLRQ��'DU�DO�)LNU��%HLUXW�������

����5DVKLG�5H]D��0RKDPPDG��$O�:DKL�$O�0XKDPPDGL�� ,]]� DO�'LQ� ,QVWLWXWH�� %HLUXW�� 7KLUG�

(GLWLRQ�������$'�

���� =D\GDQ�� -XUML�� +LVWRU\� RI� ,VODPLF� &LYLOL]DWLRQ�� WUDQVODWHG� E\� $OL� -DYDKHU� .DODP��

$PLUNDELU��7HKUDQ�������

����6DED��*HRUJH��$OD 2WEDW�DO�.LWDE�DO�0XTDGGDV��'DU�DO�.LWDE�DO�$ODPL\D��%HLUXW�������

����6DOHP�$O�+DMM���ƌŝƚŝĐŝƐŵ�ŽĨ�KƌŝĞŶƚĂůŝƐƚ�ĚŝƐĐŽƵƌƐĞ��,VODPLF�6FKRROV��/LE\D�������

����6KD\JDQ��'DULXVK��+HQU\�&RUELQ��7KH�+RUL]RQV�RI�6SLULWXDO�7KRXJKW�LQ�,VODP��WUDQVODWHG�

E\�%DTHU�3DUKDP��)RURX]DQ�3XEOLFDWLRQV��7HKUDQ��)RXUWK�(GLWLRQ�������

����7DEDUVL��)D]O� ,EQ�+DVVDQ��0DMPD� 
DO�%D\DQ� IL�7DIVLU�DO�4XUDQ��1DVHU�.KRVURZ��7HKUDQ��

�����

����$VDVD��6DPL��7KH�4XU
DQ�LV�QRW�D�&KULVWLDQ�&DOO��'DU�DO�:DVHLT��'DPDVFXV�������

���� $ODYL�0HKU�� +XVVHLQ�� 7KH� ,VVXH� RI� 5HYHODWLRQ� DQG� WKH� $QVZHU� WR� 'RXEWV�� $O�0XVWDID�

,QWHUQDWLRQDO�7UDQVODWLRQ�DQG�3XEOLFDWLRQ�&HQWHU��4RP��6HFRQG�(GLWLRQ�������

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

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

WŽŝŶƚƐ�ŽĨ�sŝĞǁ��9ROXPH�����1XPEHU�����)DOO�DQG�:LQWHU������

����7KH�%LEOH��3HUVLDQ�7UDQVODWLRQ���*URXS��,UDQLDQ�%LEOH�$VVRFLDWLRQ��7HKUDQ�������

����)DUDKLGL��.KDOLO�,EQ�$KPDG��.LWDE�DO�$LQ��+LMUDW��4RP��6HFRQG�(GLWLRQ�������$+�

���� )D¶DOL�� 0RKDPPDG� 7DJKL�� 5HOLJLRXV� ([SHULHQFH� DQG� 0\VWLFDO� 5HYHODWLRQ�� &XOWXUDO�

,QVWLWXWH�RI�&RQWHPSRUDU\�.QRZOHGJH�DQG�7KRXJKW��7HKUDQ�������

����*KDHPLQLD��$OLUH]D��5HOLJLRXV�H[SHULHQFH�DQG�WKH�HVVHQFH�RI�UHOLJLRQ��%RRN�*DUGHQ��4RP�������
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