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4XUDQLF�UHFLWDWLRQV�DUH�RQH�RI�WKH�QHFHVVDU\�FKDSWHUV�IRU�XQGHUVWDQGLQJ�DQG�
UHVHDUFKLQJ� LQ� WKH�4XUDQ��7KH� UHFLWDWLRQV� DWWULEXWHG� WR� WKH�$KO� DO�%D\W� �$6��
DUH�RI�VSHFLDO�LPSRUWDQFH��DW�OHDVW�IRU�WKH�IROORZHUV�RI�WKLV�GHQRPLQDWLRQ��GXH�
WR� WKHLU� DWWULEXWLRQ� WR� WKH� OHDGHUV� RI� WKH� 6KLLWH� UHOLJLRQ�� 7KHUH� DUH� GLIIHUHQW�
W\SHV� RI� WKHVH� UHFLWDWLRQV�� 2QH� RI� WKHP� LV� UHDGLQJ� +DP]DK� ZLWK� WDVKLO� RU�
WDNKILI�� 6RPH� KLVWRULFDO� UHSRUWV� DQG� SULQFLSOHV� RI� OLQJXLVWLFV� LQ� WKH� IRUP� RI�
FRQILUPLQJ�WKLV�PHWKRG�RI�UHDGLQJ�+DP]DK�DQG�DQRWKHU�JURXS�LQ�WKH�IRUP�RI�D�
FKDOOHQJH�LQ�LWV�DFFXUDF\�RU�DSSUREDWLRQ�

([LVWHQFH� RI� QDUUDWLRQV� FRQILUPLQJ� WKLV� UHFLWDWLRQ�� WKH� UHYHODWLRQ� RI� WKH�
4XU
DQ�ZLWKRXW�1DEUDK� �VWUHVV�� LQ� WKH�4XUD\VK�GLDOHFW� DQG� WKH� DJUHHPHQW� RI�
WKLV� PHWKRG� RI� UHFLWDWLRQ� ZLWK� WKH� GUDZLQJ� RI� WKH� 0XVKDI� DQG� WKH�
SURQXQFLDWLRQ�RI�+DP]DK�ZLWK�VWUHVV�DUH�DPRQJ�WKH�SURRIV�

7KH� ODFN� RI� HYLGHQFH� DQG� HYHQ� WKH� SUHVHQFH� RI� LQVWDELOLW\� LQ� WKH� WH[W� RI�
VRPH�QDUUDWLRQV��WKH�GLVWRUWLRQ�RI�WKH�FODLP�RI�PRQRSRO\�RI�WKH�UHYHODWLRQ�RI�
WKH�4XU
DQ�LQ�WKH�4XUD\VK�GLDOHFW�EDVHG�RQ�FRQIOLFWLQJ�QDUUDWLRQV�DQG�WKH�RUGHU�
RI� WKH� WKLUG�FDOLSK� LQ�ZULWLQJ� WKH�0XVKDI�EDVHG�RQ� WKH�4XUD\VK�GLDOHFW�KDYH�
FKDOOHQJHG�WKHVH�FRQILUPDWLRQV�

7KH�DSSUR[LPDWH�FRQILGHQFH�LQ�WKH�UHFLWDWLRQ�RI�WKH�4XUD\VK�EDVHG�RQ�WKH�
WDVKLO� DV�ZHOO� DV� WKH� GLIILFXOW� SURQXQFLDWLRQ� RI�+DP]DK�ZLWK� WDKTLT� DQG� WKH�
QRQ�FKDQJH�RI�PHDQLQJ�DQG�DLG�WR�IOXHQF\�RI�WKH�UHFLWDWLRQ��KDV�FDXVHG�VRPH�
WR�FRQVLGHU�WKLV�PHWKRG�RI�UHFLWDWLRQ�EHWWHU�

7KH� SUHVHQW� VWXG\�� XVLQJ� OLEUDU\� UHVRXUFHV� DQG� ZLWK� D� GHVFULSWLYH�DQDO\WLFDO�
PHWKRG�DQG�D�FULWLFDO�DSSURDFK��KDV�H[DPLQHG�WKH�HYLGHQFHV�DQG�FKDOOHQJHV�RI�UHDGLQJ�
+DP]DK�LQ�DFFRUGDQFH�ZLWK�WKH�QDUDWLRQV�DWWULEXWHG�WR�WKH�$KO�DO�%D\W��$6��

.H\ZRUGV��4LUDDW�RI $KO�DO�%D\W��$6�� +DP]DK��1DEUDK��7DVKLO�O��4XUD\VK�
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Ê]Y�e�¾Æ¯�ºjÌ»�

Þ×ŞˮĖ

ʭµµ÷ùĚŃāµµőíĚŃäŰµµÞäěùûùŘµµýùŌěťĂµµŖċōµµŖĿŗĢŕŗÚµµÏęĕŏíĚµµŃĂµµğù˰
āʭµµ÷ùĚŃûŘµµĠŒŎŔµµý

˛ŕùĂŞýE˰ʯŔýĂŖċûʭĠĄőùŏíŔýÏŞùŘĤŰŏʭüŕĘŎģŞŔĸùĚý˰˛ŃùĖďãÏŞŏùŗĚùµŰŐ˙ŕù˰ěù˰üŕĘµŎµŞĂ

˫ÚŰŗãùęùĕęŘēĚýĂğù˰
ùŰŐāʭ÷ùĚŃěùŔőŘáãʭŕŀŋĄĔŎäęùĕęŘēĚýĂğù˰
Ŕŋ˙ċěùŏíʭŕĂ÷ùĚŃ˫Ĝµ˙ŕʭµý

ăŖĠŞ˛ŗŰʭŀĔăŞľĂğù˰
ēĚýäġęùĜáãʭŕęʭăŰĔäŗŉŘħùŏʭýěäğʭŒģęĕüŊʭŃðăŞŰ˫ĖŒŒÝĖùŰŐģŞ˫Ř

ŕŗĚá˰ŗ˰˫Ĝ˙ŕ˰Ă÷ùĚŃ˰ěùäĕŰĚâ˰ĂŎʭŃ˰ęĕŰÜ˰ŗ˰ĂĐħ˰ęĕ˰ĢŊʭ×ŰʭùµĠĐĄğ˰ŏí˰ŏʭčĚµİŎĂµğù˰ĕŘµċŗ˰


ùŗęŰăʭäðă˰Ěý˰ŉùĕŞŰĖùŰŐĂ÷ùĚŃʯ˰ŏíĚŃ˰ŉŗĜő˰Ăµ÷ùĚŃ˰ěù˰˫ŘŞµģ˰ŐµŰù˰ĂµńĿùŘŎ˰ŗ˰ĢŰĚŃ˰ŔČŖŊ˰ęĕ˰ Ě˫þő˰ŏŗĖý˰ʭµý

Ě˫þő˰ʭý˰˫Ĝ˙ŕ˰Ĳŀŋă˰ŏĕŘý˰˛Şńć˰ŗ˰ľĐĨŎ˰ōğęŔŋ˙ċěùòŎŰāùĖĄď˰ŗ˰ĖŒğ˰ŏùĖńĿ˰
Ăğùä˰ûùĚİīù˰ĕŘċŗ

ēĚý˰ŐĄŎ˰ęĕäùŗęŰʯāʭʭķĕù˰ŏĕŘý˰ġŗĖĔŎã˰ęʭĨĐőùĚµŃ˰ŏʭµýě˰Ŕµý˰ŏíĚµŃ˰ŉŗĜőŰĢĚµýĝʭµğùùŗęµŰāʭ

ŋē˰ŏʭŎĚĿ˰ŗ˰ĩęʭĸŎŞŔŀ˰ľĐĨŎ˰ġęʭâő˰ęĕ˰ŌŘğĚýĝʭğùĚŃ˰ŔČŖŊŰĢùŰŐðăŞŰāùĖùęŔýĢŊʭ×ĤÝŞ˫Ė

Ăğù˰
˙įùŞŏʭŒĚńăŰþäŔýĂ÷ùĚŃĚŃŰĢĚýĝʭğùŖĠăŞ˛ŗōŕŐŞŒ×ńćŞ˛ńĐă˰ʭµý˰˫ùĚµ˙ŕ˰Ĳµŀŋă˰ŏĕŘµýµŞł

ùĚýã˰ŗ˰˫Ĝ˙ŕŌĖķĚŞŞļăʭŒĸŎŗÜ˙ÝŔýĂğŦğĂ÷ùĚŃʯüċŘŎ˫ĖģĂğùēĚý˰ŔÝäùŰŐµģŞ˫Ř˰Ăµ÷ùĚŃ˰ěù

ő˰ùęŞĚăŘÞ˰ĢŕŗÚÏ˰
ĖŒőùĖýĚīʭďʭýĚ˫ŖýãĚŞáěùĶýʭµŒŎŔµőʭĔýʭĄÝãùŗʭµýµģŗęäµħŘăŞŀä˰µµŋĐăŞµŋäŗ

ŗęŰĕĚÞãĕʭńĄőùãòŎŰāùĖŗĢŊʭ×ãʭŕ˰Ŕý˰üĠĄŒŎ˰āťŘńŒŎ˰Ěý˰łþİŒŎ˰˫Ĝ˙ŕ˰Ă÷ùĚŃ˛ŕùĂŞýE˰ĕęŘµŎ˰ùę

ğęĚýä
Ăğù˰˫ĕùĕ˰ęùĚŃ

˫ÙùŗãĖŞŋÝ˨ãʭŕʲ˰ʯŏíĚŃ˛ŕù˰āʭ÷ùĚŃĂŞýEʯŖĠă˰ʯ Ě˫þő˰ʯ˫Ĝ˙ŕŞʯ˛ĚŃŰĢ



˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʽˀ�ʽ˂�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʿʿ�ʾʽ�ʾˀˆˆ
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ʴŔŎĖńŎ˨


˛ŕù˰Ŕý˰ûŘĠŒŎ˰äăʭ÷ùĚŃ˰ĕŘċŗĂŞýEĚŞĻ˰ãùĚý˰Ŕ×ĚáùĚµâŰĕ˰ŏŘµØ˙ŕ˰ŔĸŞµģäµĄ÷ùĚŃ
ˍ
ʭĿĚµħ ʯāʭµ÷ùĚŃ

äŎ˰ûŘĠĐŎ˰ĊŰùę˰Ă÷ùĚŃ˰ʭý˰āŗʭŀĄŎ˛ŕù˰ŏùŗĚµŞÏ˰ãùĚµý˰äŊŗ˰ʯĕŘģĂµŞýE˫ÚµŰŗ˰ĂµŞ˙ŕù˰ěù˰ęùĕęŘµēĚý˰ãù

äŎ˰ĂŞ˙ŕù˰ŐŰù˰
ĂğùŏíĚŃ˰ŗ˰ŏʭŞĸŞģ˰ŌŘ˙ķ˰ãùĚý˰ĖőùŘăĖģʭý˰āŗʭŀĄŎ˰ŏʭŕŗÚÏ˰ʲÛ
ę˕ʯäőʭĔýŘńĸŰʯŘŊĕùĚÝù

ʯĚŀģŘēŔőŘáäğʭŒģāʭ÷ùĚŃûŘĠŒŎŔýŐŞŎŘĨĸŎEʯāʭĸŊʭİŎùĚŃĂ÷ʯŏíĚŃę˫ŗĕʺʯę˫ʭ˙ģʴʶʯĜŞŰʭÏŗ

ŏʭĄĠŎěʴʶʼʻ˔˰ãĖµŰĕĚă˰ˉĖµĄŀŞý˰Łʭµŀăù˰ʯĂµğù˰ŐÞ˙Ŏ˰āʭ÷ùĚŃ˰ŐŰù˰ʭý˰ŌĕĚŎ˰ŌŘ˙ķ˰ŔŖċùŘŎ˰ŐŞŊŗù˰ęĕ˰ŔØőí˰


äŎ˰đę˰ĊŰùę˰Ă÷ùĚŃ˰ĂĐħ˰ęĕ˰ŔÝ˰ĂğùĢŞÏ˰ęŘİğ˰ęĕ˰ŔÞőʭŒ×˰ŗ˰Ėŕĕ
ˍ
ʭµńŋİŎ ŐµŰù ʯĖµģ ĖµŕùŘē ŔĄŀá ŗę

ŐŞŎŘĨĸŎ˰ûŘŋİŎEŏí˰ŗ˰˫ĕŘþő˰Ă÷ùĚŃ˰Ŕý˰ùę˰ŏʭâ˙ŕ˰ʭŕäŎ˰āŘķĕ˰ŌĕĚŎ˰ŔŎʭķ˰˛µŕù˰ĚµĴŒŎ˰ěù˰ʭµŎù˰ˉĖµőĕĚÝ

äŎ˰łŞńĐăäŰʭþŰě˰ĚĄĠý˰ęĕ˰ĖőùŘă˰ŌŘµŖŀŎ˰ęĕ˰ŗ˰µ˰äŰʭµŒĸŎ˰āŗʭµŀă˰ŌĖµķ˰āęŘµħ˰ęĕ˰µ˰äğʭŒģ˰ęĕ˰µ˰äµğʭŒģ

äŰʭŒĸŎ˰āŗʭŀă˰āęŘħ˛ŕù˰Ă÷ùĚŃ˰µĂŞýE˰ŔµċŘă˰ŏùĖµý˰ĖµŰʭý˰ŔµØőí˰
ĕĚŞá˰ęùĚŃ˰ĚĴő˰Ď˙İŎ˰ĊŰùę˰Ă÷ùĚŃ˰ʭý

˛ŕù˰Ŕý˰ûŘĠŒŎ˰āʭ÷ùĚŃ˰üŊʭĻ˰ŔÝ˰ĂģùĕĂŞýEġęùĜá
ˍ
ʭĿĚħ ŗ ĖŒğ ĖŃʭĿ ʯ˰ŏʭµÞŎù˰ŔÝ˰ĖŒĄĠŕ˰äĔŰęʭă˰ãʭŕ

äŎ˰Ŕő˰
ĂĠŞő˰ōŕùĚĿ˰ŏí˰ãĖŒğ˰äČŒğęʭþĄķùŏí˰ŏùŘăŔý˰ùę˰ʭŕ˛ŕù˰Ŕý˰ûʭĠĄőù˰ĽĚħĂŞýE˰Ŕµý˰Ŕµő˰ŗ˰ĂĿĚŰĘÏ

ŐŰùěù˰
ĕʭŖő˰ãęʭŒÝĢŕŗÚÏ˰ʯãĖŒğ˰äČŒğęʭþĄķù˰ŏùĖńĿ˰ęĕ˰ʯŗęĢŊʭ×˰ŗ˰āùĖŰòŎ˰ŔÝ˰äŰʭŕ˰āʭµ÷ùĚŃ˰ŐŰù˰ãʭŕ

äğęĚý˰ŗ˰Ėńő˰ŔăŘý˰Ŕý˰ùęäŎ˰ʯĕęùĘâý
Ėģʭý˰ĖŞŀŎ˰āʭ÷ùĚŃ˰ŐŰù˰ŐŞŞþă˰ęĕ˰ĖőùŘă

˛ŕù˰Ŕý˰ŔÝ˰äăʭ÷ùĚŃ˰Ŕŋ˙ċěùĂŞýE˰˛µýʭńŎ˰ęĕ˰˫Ĝµ˙ŕ˰ľµŞŀĔă˰ŗ˰˛ŞŖµĠă˰ʭý˰˫ùĚ˙ŕ˰Ă÷ùĚŃ˰ʯ˫Ėģ˰üĠĄŒŎ

˰āŗʭµŀă˰üµċŘŎ˰ʯāʭµ÷ùĚŃ˰ěù˰˫ŗĚµá˰ŐŰù˰
Ăğù˰µ˰ ĕęùĕ˰ĕŘċŗ˰ĊŰùę˰Ă÷ùĚŃ˰ęĕ˰ŔÝ˰µ˰ŏí˰łŞńĐă˰ʭý˰˫ùĚ˙ŕ˰Ă÷ùĚŃ

ä˙ő˰ĊŰùę˰Ă÷ùĚŃ˰ʭý˰äŰʭŒĸŎʭý˰
ĕŘģ˰˛µŰʭ˙ă˰ŐŞµŒØ˙ŕ˰ŗ˰µ˰äŰʭµŒĸŎ˰āŗʭµŀă˰ěŗĚµý˰ŌĖµķ˰µ˰ōŖŎ˰ŐŰù˰Ŕý˰ĂŰʭŒķ

ʯĂµ÷ùĚŃ˰ŐµŰù˰Ŕµý˰ĚµħʭĸŎ˰ęŘŖµĤŎ˰´ùĚŃ˰ěù˰äēĚý7ʴ5Ŕµý˰Ěµīʭď˰ĢŕŗÚµÏ˰ŗ˰āùĖµŰòŎ˰ŔµÝ˰Ăµğù˰ŏí˰ŉʭµþőĕ

ĢŊʭ×ĢŞÏ˰ŔÝ˰äŰʭŕ
Ėŕĕ˰ęùĚŃ˰ġʭÞŒÝ˰ĕęŘŎ˰ùę˰ĕęùĕ˰ĕŘċŗ˰Ă÷ùĚŃ˰ŐŰù˰ãŗę

Ŕý˰ĢŰĚµŃ˰ĮµğŘă˰ʯľŞŀĔă˰ĝʭğù˰Ěý˰˫Ĝ˙ŕ˰Ă÷ùĚŃ˰ěù˰äģęùĜáŘµħ˛ŕù˰ŗ˰Ōʭµķ˰āęĂµŞýEŔý˰āęŘµħ

˰ĚµâŰĕ˰ęʭµŒÝ˰ęĕ˰ʯĖŒĄµģùĕ˰Ōʭµ˙Ąŕù˰Ăµ÷ùĚŃ˰ĽŦĄµēù˰Ŕý˰ŔÝ˰ãĚŞğʭŀă˰ŐŞŒØ˙ŕ˰ŗ˰Ă÷ùĚŃ˰ōŋķ˰üĄÝ˰ęĕ˰ĥʭē

˰ŏŘ×˰äþĄÝ˰
Ăğù˰˫Ėģ˰˛ńő˰āʭ÷ùĚŃˈ˛ŕù˰āʭ÷ùĚŃĀŞőíĚńŊù˰ĂŞþŊùˇ˰ŗ˰äµĸŞĿę˰üµŞČŎ˰ŔĄģŘő˰ʯˈ˰ęĕ˰äµĤŕŗÚÏ

˛ŕù˰Ŕý˰ûŘĠŒŎ˰āʭ÷ùĚŃĂŞýEˇŐŖÝ˰ōĈŞŎ˰ŔĄģŘő˰ʯäăťʭńŎ˰ŗ˰äýùĚă˰ŏŘ×ˈ˛ŕù˰Ŕµý˰ûŘĠŒŎ˰āʭ÷ùĚŃĂµŞýE

Ķ˙ČŎ˰ęĕŏʭŞþŊùˇ˰ʯãęŘµő˰ŦŖµģ˰ŗ˰äŊĖâŞý˰ãęʭŰĕ˰äńăĖ˙ĐŎ˰ŔĄģŘő˰ʯˈŔőŘá˰Ŕµý˰ûŘµĠŒŎ˰āʭµ÷ùĚŃ˰äµğʭŒģ

ŐŞŎŘĨĸŎEˇġŘē˰ŐĠĐŎ˰ŔĄģŘő˰ʯûŘńĸŰ˰äµĬăĚŎ˰ʯĚĿ˰ŗ˰ŘµŊĕùĚÝù˰ŦŞµŊ˰ŗ˰äőʭµēˈ˰Ŕµý˰äĔŰęʭµă˰ġĚµâő

˛ŕù˰āʭ÷ùĚŃ˰āʭŰùŗęĂŞýEˇäý˰ŔĄģŘő˰ʯŰù˰ĕùŘċĖ˙ĐŎ˰ʯäŒŞĠď˰üŒŰě˰äý˰äµŎĚŖċ˰´ʭµŞďù˰Ŕµŀįʭķ˰ŗ˰äőùŗĚ



�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϵͲϯϬ
,19(67,*$7,1*�7+(�48$/,7<�2)�4,5$$7�2)�+$0=$+�,1�7+(�

5(&,7$7,216�$775,%87('�72�$+/�$/�%$<7��$6�
�������������������

ʴʵ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŔþŒċ˰Ŕý˰ĜŞőŔĄēùĕĚÏ˰ĵŘīŘŎ˰ŐŰù˰ľŋĄĔŎ˰ãʭŕ˰ŗ˰āŘµŃ˰ĭʭńő˰Ŕý˰ŔÝ˰äĿŘĄĠŎ˰ŗ˰˛ńĄĠŎ˰ãĚćù˰ŏŘŒÝʭă˰äŊŗ˰
Ėőù

˛ŕù˰Ŕý˰ûŘĠŒŎ˰āʭ÷ùĚŃ˰łŰĕʭĨŎ˰ěù˰ŁùĖĨŎ˰ÜŰ˰ľĸīĂŞýE˰Ěīʭď˰ĢŕŗÚÏ˰ŗ˰˫ĖŞğĚő˰ŌʭČőù˰Ŕý˰ʯĕěùĕĚÐý


Ăğù˰ōŖŎ˰ŐŰù˰˛ŀÞĄŎ

ʵĂ÷ùĚŃ˨ōŋķ˨ľŰĚĸă˨


äý˰äÞŰ˰ĖŰĕĚă˫ĕĚĄĠá˰ŌŘŋķ˰ěù˰ěù˰ĞµÏ˰ãĕʭµ˙ĄŎ˰ŏŗĚµŃ˰ŗ˰ŏʭŞŊʭµğ˰ŉŘį˰ęĕ˰ùę˰äőùŗùĚĿ˰ŏùĖŒ˙Ĥőùĕ˰ŔÝ˰ãù

˰
Ăµğù˰˫Ėµģ˰Ŕµ÷ùęù˰ōµŋķ˰ŐµŰù˰ěù˰äµŀŋĄĔŎ˰ľŰęʭµĸă˰
Ăğù˰Ă÷ùĚŃ˰ōŋķ˰ʯŔĄģùĕ˰ŉŘļĤŎ˰ĕŘē˰Ŕý˰ŏíĚŃ˰ŉŗĜő

ŏʭŒ×ŐŰù˰ùę˰ōŋķ˰ŐŰù˰äĤÝęě˰ŔÝ˰ʲĂğù˰˫ĕŘ˙ő˰ľŰĚĸă˰ŔőŘáˈ˰ŗ˰ıʭµŀŊù˰Ŕµý˰ĭŘýĚŎ˰ĽŦĄēù˰ěù˰āęʭþķ˰āʭ÷ùĚŃ

ʭþķ˰āùęäďŗŏí˰ĂŞŀŞÝ˰ŗ˰ŏíĚŃ˰āʭ˙ŋÝ˰ŗ˰ĽŗĚď˰ ę˫ʭýęĕ˰ŔÝ˰Ăğù˰ŉʭµĈŎù˰ŗ˰ĖŰĖµĤă˰ŗ˰ľµŞŀĔă˰˛µŞþŃ˰ěù˰ʭŕ

ŏíĂğù˰˫Ėģ˰˛ńő˰´ùĚŃ˰ãŘğ˰ěù˰ʭŕˇ˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭŕĚþŊù˰ʯäĤÝęě˕ʾˀ˄˃˰ʲʾ�ˀʾ˅˰ŔµÝ˰äŀŰĚĸă˰ʭŰ˰ŗ˰ˉ˔

˰ʲĂğù˰˫ĕùĕ˰Ŕ÷ùęù˰ä÷ʭþįʭþį˰ŔŎŦķˈĂ÷ùĚŃ˰ŔµŞċŘă˰ŗ˰Įþµī˰Ŕµý˰ŔµÝ˰Ăµğù˰äŒĿĂŀŕ˰ãʭµŕ˰ŗ˰ĽŗĚµĸŎ˰Ŕµőʭá

Ă÷ùĚŃŔğ˰ãʭŕĂ÷ùĚŃ˰ŗ˰ĚâŰĕ˰ŔőʭáĂ÷ùĚŃ˰ėùŘģ˰ŗ˰ŔýʭĐħ˰ãʭŕäŎ˰ʭŕĕěùĕĚÏˇʯŌŦµğù˰ęĕ˰ŏíĚµŃ˰ʯä÷ʭþįʭþį˕

ʾˀ˅˅˰ʲʾʽˆ˛ŎʭÝ˰Ŕŋ˙ċěù˰ŔÝ˰ˉ˔ŏí˰ŐŰĚă˰ʲĂğù˰˛Űė˰ľŰĚĸă˰ʭŕˈ˰Łʭµŀăù˰ŏí˰ĮµğŘă˰ŔÝ˰Ăğù˰ä˙ŋķ˰Ă÷ùĚŃ

˰ŗ˰ùĖē˰ûʭĄÝ˰ŏʭáĖŒŒÝ˰˛ńőōŕ˰ŗ˰˛µħŗ˰ʭµŰ˰˛µĸĿ˰ʯŏŘÞğ˰ʭŰ˰ĂÝĚď˰ʯāŘþć˰ʭŰ˰ŗ˰ĽĘď˰ęĕ˰ŏʭĤĿŦĄēù˰ŐŞŒ×

äŎ˰ŔĄĠőùĕ˰ŏí˰ĚŞĻĕŘģ˰ˇ˰ʯĚĤþŊù˰´ŦĬĿ˰ĽʭĐăù˰ʯʭŒý˕ʾˁʽ˄˰ʲ˂
˔

Ŕŋ˙Þă˰˫ʭá˰ŗ˰ĕęùŗ˰äŰʭŕĖńő˰ĜŞő˰ľŰĚĸă˰ŐŰù˰Ěý˰ŔĄþŊù˰ŉʭµČŎ˰ŐµŰù˰ęĕ˰ŏí˰ĚµÝė˰ŔµÝ˰˫Ėµģ˰˫ĕŗĜµĿù˰ŏí˰Ěý˰ãù

ĕęùĖő˰āęŗĚī˕ęʭă˰ʲŔŞőíĚńŊù˰āʭ÷ùĚńŊù˰ʯäŋĬĿ˰ʲÛ
ę˰ʯľŰĚĸă˰ŗ˰ĒŰʴʷʳʸ˰ʲʸʸµµʹʸ˰ŗ˰ÿʭµĬńŊù˰ĎµŋŀŎ˰ˉ

˰ʯāʭ÷ùĚńŊù˰ōŋķ˰äĿ˰āʭŎĖńŎ˰ʯŏùĚâŰĕʴʷʵʵ˰ʲʷʺµʷʻ˰˫Ėµģ˰ĚµÝė˰ĜµŞő˰äăùęŘİă˰ŗ˰˛ďùĚŎ˰ōŋķ˰ŐŰù˰ãùĚý˰
˔

˛Þģ˰ęĕ˰ùę˰ŔŋďĚŎ˰˫ĕĜőʭģ˰ʯäŋĬĿ˰ãĕʭŖŊùĖþķ˰ŔÞőʭŒ×˰ˉĂğùŔý˰ŗ˰ŔĄµĠőùĕ˰ĚćòµŎ˰ōŋķ˰ŐŰù˰ãĚŞá˰ęĕ˰˛ŞµĨŀă

ŰùĖĄýù˰˛ďùĚŎ˰ŔÝ˰Ăğù˰ŔĄŀá˰ŐĔğ˰ŏí˰ĕęŘŎŌŦğù˰ĚþŎʭŞÏ˰ęŘĬď˰ĚĨķ˰ęĕ˰ŏí˰äDŔµý
ˍ
ʭµĄŰʭŖő ŗ ŔĄĿĚá ˛Þģ

Őýù˰ĮğŘă˰āʭ÷ùĚŃ˰ĶŞþĠăĂ÷ùĚŃ˰ãŘµĐő˰ŗ˰äĿĚµħ˰ʯäăŘµħ˰ʯãŘļŊ˰üőùŘċ˰ŏŘŎùĚŞÏ˰ĉʭČĄďù˰ʯĖŕʭČŎ˰ãʭµŕ

Ŕý˰ŗ˰āʭ÷ùĚŃ˰ĚŞĠŀă˰ŗ˰ŐŞ˙Ĉă˰ʯŏŘáʭőŘá˰ĎŞĐµħ˰ĚµŞĻ˰ŗ˰ĎŞĐµħ˰āʭ÷ùĚŃ˰āŗʭŀă˰ęĕ˰ĥʭē˰äİýùŘī˰ãĚŞáęʭÝ

äŎ˰ōĄēĕŘģ˕íĚńŊù˰āʭ÷ùĚńŊù˰ʯäŋĬĿ˰ʯľŰĚĸă˰ŗ˰ĒŰęʭă˰ʲŔŞőʴʷʳʸ˰ʲʴʶµʸʷ
˔

ʶ˛ŕù˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨
ĂŞýE

Ă÷ùĚŃ˰ŏʭµŞý˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ŏĕĚ˙ģĚý˰ŌʭâŒŕ˰Ŕý˰ĚŞğʭŀă˰ŗ˰Ă÷ùĚŃ˰ʯŏíĚŃ˰ŌŘŋķ˰ľŋĄĔŎ˰üĄÝ˰ęĕ˰ãʭµŕ

˛ŕù˰ěù˰äÞŰ˰Ōʭő˰˫ʭá˰ʯĊŰùę˰Ă÷ùĚŃ˰ʭý˰āŗʭŀĄŎĂŞýEŔý˰ŐŞµ˙ŕ˰ŗ˰Ăµğù˰˫Ėµģ˰čĚµį˰Ă÷ùĚŃ˰ÜŰ˰ãęʭŃ˰ŏùŘŒķ

ęĕ˰ùę˰äýʭý˰ʯŁʭŀăùäŎ˰ŏíĚŃ˰Ă÷ùĚŃ˰ōŋķ˰Ŕý˰ĭŘýĚŎ˰āʭĸŊʭİŎ˰ ě˫Řď˛ŕù˰Ăµ÷ùĚŃ˰ĵŘµīŘŎ˰ŏí˰ŗ˰ĖŰʭĤáĂµŞýE



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʳ
ğęĚýäÝĂŞŀŞý˨˛ŕù˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ęĕ˨ˬĜ˙ŕ˨Ă÷ùĚŃĂŞE

ŎōĈŞýùĚă˨ŐŖÝä

ʴʶ

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

ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

äŊĖâŞý˰ʲÛ
ę˕˰ĂğùʯãęʭŰęĕʯãęŘőˈāʭ÷ùĚŃûŘµĠŒŎŔµý˛µŕùĂµŞýEęĕĶ˙ČŎŏʭµŞþŊùˇʯāʭµĸŊʭİŎ

Ă÷ùĚŃʯŏíĚŃę˫ʭ˙ģʵʯʴʶʼʶ˰ěù˰äµÞŰ˰ŏí˰ęĕ˰ŔµÝ˰˛ńĄµĠŎ˰äµþĄÞŎ˰ĕŘµċŗ˰ãʭµŒĸŎ˰Ŕµý˰ĵŘīŘŎ˰ŐŰù˰ŔĄþŊù˰
˔

˛ŕùĂŞýEĕʭĄğù˰ʯ˫Ėķ˰ŗ˰Ėģʭý˰Ă÷ùĚŃĕŘµē ŏùĕĚáʭµģ Ŕµý ŗ ŔµĄĿĚáùĚĿ ùę ŏʭĤŰùĥʭē Ăˑ÷ùĚŃ ŔýʭĐħ ěù ãù

äŎ˰˫ĖŞŒģ˰ĊŰùę˰Ă÷ùĚŃ˰ěù˰āŗʭŀĄŎ˰äĄ÷ùĚŃ˰ŏʭĤŰù˰ěù˰āʭŃŗù˰äŕʭá˰ʭŎù˰ˉĂĠŞő˰ĖŒŕĕ˰ōŞŋĸă˰üµĄÝ˰ęĕ˰ŔµÝ˰Ėµģ

äý˰ŌʭµńŎ˰ěù˰ãùĖµċ˰ʯĕŘµ˙ő˰ŔċŘă˰ōŖŎ˰ŐŰù˰Ŕý˰ĖŰʭý˰
Ăğù˰˫Ėģ˰Įþī˰ŗ˰Ăþć˰ľŋĄĔŎ˛ŕù˰˛ŰĖµýĂµŞýE˰ęĕ

Ŏʭĸăä˙ő˰ʯŏíĚŃ˰ʭý˰˛ŏí˰Ōʭő˰ŏùŘă˛ŕù ĂµŎʭķě üþµğ Ŕµý ŔÝùĚ× ˉĕęùĕ ęùĚŃ ´ùĚ˒Ń ĚâŰĕ ęʭŒÝ ęĕ ùę ʭŕĂµŞýE˰ʯ

äŎ˰ŏʭŀŊʭĔŎ˰ãùĚý˰ùę˰Őĸį˰˫ùę˰ʯĂ÷ùĚŃ˰ ě˫Řď˰ęĕ˰āŗʭŀĄŎ˰äþĄÞŎ˰ĵŘŞģŏí˰ŗ˰ĕŘĤá˰ʭµŰ˰ŗ˰ľµŰĚĐă˰Ŕµý˰ōŖĄŎ˰ʭŕ

ĂğĕäŎ˰ŏíĚŃ˰ęĕ˰ãěùĖőùĖŞÝ ðă˰ ę˫ùŘ˙ŕ˰ʯûʭĐħù˰ʭý˰ĕęŘēĚý˰ęĕ˰üþğ˰ŐŞ˙ŕ˰Ŕý˰
ĖőĖģ˰ùę˰ŏíĚµŃ˰ŔÝ˰ĖŒĄģùĕ

ŏí˰ʭý˰ŗ˰˫ĖőùŘē˰ŌĕĚŎ˰ŌŘ˙ķ˰ŏŘØ˙ŕäµŋķ˰āĚµĬď˰ŔÝ˰Ăğù˰ŉŘńŒŎ˰
ĖŰěęŘő˰ĂŀŊʭĔŎ˰ʭŕJ˰Ŕµý˰ĒµğʭÏ˰ęĕ

˰ŔØőí˰Ěáù˰ʲĕŘŎĚĿ˰ʯŏʭ˙Ĉķ˰ĮğŘă˰ľďʭĨŎ˰ĖŞďŘă˰ěù˰ĞÏ˰ŏʭĤŰù˰ľĐĨŎ˰ŐĄēʭğ˰Ěŕʭĳ˰ãùĚý˰ŔĐŋį˰ęùĚħù

äŎ˰ĕęùŗ˰ĂĤŖý˰Ŕý˰ʯĖŰĕĚÝ˰Ęēù˰ʯĂğù˰ŏíĚŃ˰ŏí˰ęĕĂČď˰ŏíĚŃ˰ŐŰù˰ęĕ˰ŔÝùĚ×˰ˉĖŰŘģ˰łµď˰ŏʭŞý˰ʯʭŎ˰˛ŞŊĕ˰ŗ

ĂğʭŎ˰Ăķʭįù˰ûŘċŗ˰ŗ˰ʭŎ˕˰ʯęùŘőšùęʭĐý˰ʯäĠŋČŎʴʷʳʶ˰ʲʻʼ�ʷʵ
˔

˰äŰùĖċ˰ŗ˰ĽŦĄēù˰ŗ˰˫Ėģ˰Ķ˙ċ˰Ă÷ùĚŃ˰ÜŰ˰Ěý˰ŗ˰ľĐĨŎ˰ÜŰ˰Ěý˰ĖŰʭý˰ŌĕĚŎ˰ŔÝ˰ĖőĕŘŎĚĿ˰ĚâŰĕ˰äŰʭċ˰ęĕ

Ėģʭþő˰ŏʭőí˰ŏʭŞŎ˕˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭńăţù˰ʯäįŘŞğʴʷʴʹ˰ʲʴ�ʴʻʻ˰äµēĚý˰ěù˰ŔµÝ˰Ăµğù˰äŊʭµď˰ęĕ˰ŐŰù˰
˔

ʯāʭŰùŗęäŎĚýĕęùĕ˰ĽŦĄµēù˰ĊµŰùę˰Ăµ÷ùĚŃ˰ʭý˰ĕęùŘŎ˰äēĚý˰ęĕ˰ŏʭĤŰù˰Ă÷ùĚŃ˰ŔÝ˰ĖŰí˕˰ęĕ˰äµĤŕŗÚÏ˰ʯŌʭµőŘÞő

äŋķ˰ŌʭŎù˰ľĐĨŎJ˰ʯʴʶʻʵ˰ʲʵʷʶ
˔

Ŕý˰˫ʭá˰ŔÝ˰ãĚŞĠŀă˰āùęʭþķ˰äēĚý˰ĽĘď˰ʭý˰Ŕý˰ûŘĠŒŎ˰ŔÝ˰äăʭ÷ùĚŃ˰ĵŘ˙ČŎ˰ʯ˫Ėģ˰ûŘĠĐŎ˰Ă÷ùĚŃ˰˫ʭþĄģù

˛ŕùĂŞýE˫Ėģ˰˛ńő˰Ă÷ùĚŃ˰ōŋķ˰ŗ˰äýĕù˰ŗ˰ãĚŞĠŀă˰äŀŋĄĔŎ˰ĶýʭŒŎ˰ęĕ˰ĕùĖĸă˰ʯˁʽ˄˰ĕĖµķ˰ŐµŰù˰
Ăğù˰ĕęŘŎ

˰ŏŘ×˰äĸċĚŎ˰üĄÝ˰ʭý˰ŔŋýʭńŎ˰ŗ˰ęʭŞĠý˰ãŗʭÝùŗ˰ěù˰ĞÏˈŔµŞőíĚńŊù˰āʭµ÷ùĚńŊù˰ōČĸŎ˰ˇ˰ŗˈ˛ŕù˰āʭµ÷ùĚŃ˰ĂµŞþŊù

ŔŞőíĚńŊù˰ˇ˛ŕù˰Ŕµý˰ûŘĠŒŎ˰ŗ˰ŉŘńŒŎ˰āʭ÷ùĚŃ˰ěù˰ãęʭŞĠý˰ûʭĄÝ˰ŗĕ˰ŐŰù˰ęĕ˰ŔĄþŊù˰
Ăğù˰˫Ėģ˰ĉùĚĔĄğùĂµŞýE

˰ęĕ˰ĕùĖĸă˰ŐŰù˰ěù˰
Ăğù˰˫ĖĤő˰˛ńőˁ˃Ń˰āŗʭŀă˰ĕęŘŎ˛ŕù˰Ă÷ùĚĂŞýE˰ęĕ˰ĽŦĄēù˰üþğ˰Ŕý˰ʯĊŰùę˰Ă÷ùĚŃ˰ʭý

˰ęĕ˰ŗ˰Ăğù˰˫Ùùŗ˰ŔĤŰęˀ˃ʾ˰ûùŘýù˰ʯāʭÝĚď˰ʯŔČŖŊ˰ęĕ˰āŗʭŀă˰Ŕý˰ĭŘýĚŎ˰ĽŦĄēù˰ŗ˰ŏʭĠÞŰ˰˫Ùùŗ˰ŔĤŰę˰ĕęŘŎ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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˰Ŕý˰˛ŰĖþă˰ęŘĠÞŎ˰˫Ĝ˙ŕ˰ʯŌŦÝ˰ŏĕŘý˰˛Şńć˰ŗ˰˫Ĝ˙ŕ˰Ĳŀŋăˈ´ʭŰ˰ˇĂğù˰˫Ėģ


˰Ă÷ùĚŃˈùŗĖˏŖˑģ˓ŗˏù˰ˇ˰ęĕ3
Tô Qü Pí

T
ó PÊ .J QÌRü

PÔ
P
*2äŋķ˰ŌʭŎù˰ěù˰ĜŞő˰ʲJĂµğù˰˫Ėµģ˰˛ńő˕˰ōŊʭµğ˰ŗ˰Ěµ˙ķ˰ęʭµĄĔŎ

˰ʯŔŞőíĚńŊù˰āʭ÷ùĚńŊù˰ōČĸŎ˰ʯŌĚÞŎʾˁʽ˅˰ʲ˅�ˀ˃ʽŔý˰˛ĸĿ˰ʯĂ÷ùĚŃ˰ŐŰù˰ęĕ˰
˔˰ŔµĄĿę˰ęʭµÝ˰Ŕµý˰ŉŘµŖČŎ˰āęŘµħ

Ăğù˰Ă÷ùĚŃ˰ęĕ˰ŔÝ˰Ăğù˰ŏí˰ęĕ˰Ă÷ùĚŃ˰ŗĕ˰ŐŰù˰āŗʭŀă˰ĚâŰĕ˰
ˈùŗĖˏŖˑģ˓ŗˏï˰ˇ˰ęĕ˰˛ŞŖĠă˰ĂŖċ˰Ŕý˰ŌŘ˙ĬŎ˰˫Ĝ˙ŕ

˰Ŕý˰Ĳŀŋăˈŗùŗ˰ˇĂğù˰˫Ėģ˰˛ŰĖþă




�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϵͲϯϬ
,19(67,*$7,1*�7+(�48$/,7<�2)�4,5$$7�2)�+$0=$+�,1�7+(�

5(&,7$7,216�$775,%87('�72�$+/�$/�%$<7��$6�
�������������������

ʴʹ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĢŊʭ×˨ŗ˨āùĖŰòŎ˨
ľŊùʭŕ

ęĕÝŞŀŞĂĂ÷ùĚŃ˫Ĝ˙ŕĚýĝʭğùŖĠăŞ˛ŗŀĔăŞľòŎŰāùĖĢŊʭ×˰ŗäŰʭŕĕŘµċŗĕęùĕŔµÝęĕŔµŎùĕù

ŏùĖýʭŕę˫ʭģùäŎĕŘģ


˨
ŉŗùťŘńŒŎāùŗęäŰ

ģŞĒŁŗĖħęĕûʭĄÝˈőʭĸŎäęʭþēšùˇʭýĚÝėĖŒµğ˛µŎʭÝěùĕŘµēʭµăŌʭµŎùŁĕʭµħJŗùŰŏʭµĤěù

ŏʭĤőùęĖÏʭăÏŞĚþŎʭŌĚÝùDùŰŐùŗęŰĂùę˛ńő˫ĕĚÝĂğùʲ

ˈĖˏ ç̇ ĐˎŎˏ ʭŒˎćˎ çĖďˎ ŉˎʭŃˎ ŔˏŒ˓ķˎ Ŕˏ çŋŊù äīˑęˎ ĖˑŞŊˑŘˎŊ˓ù Őˑý˓ Ėˎ ˎ̇ ď˓
ˎ
ï Őˑý˓ ŐˑĠˎĐˎŊ˓ù Őˏý˓ Ėˏ ç̇ ĐˎŎˏ ʭŒˎćˎ çĖďˎŉˎʭµŃˎ ęˏʭ çŀµ çĨŊù ŐˑµĠˎĐˎŊ˓ù Őˏý˓

¶ĶŞ
ˎ̇ ċˏ Őˑý˓ ŗĚˑ ˓̇ ķˎ Ő˓ķˎ ŔˑŞýˑ

ˎ
ï Ő˓ķˎ Ŕˑ çŋŊù Ėˑþ˓ķˎ äýˑ

ˎ
ï Őˏý˓ Ėˏ ˎ̇ ď˓

ˎ
ï ʭŒˎćˎ çĖďˎŐ˓ķˎŔˑ÷ˑʭýˎí Ő˓ķˎ ŔˑŞýˑ

ˎ
ï Ő˓ķˎ ¶Ė ç̇ ĐˎŎˏ Őˑý˓ Ěˑŀˎĸ˓ċˎJŉˎʭŃˎ ŉˎʭŃˎ

Ŕˑ çŋŊù ŉˏŘğˏęˎDù ŗˎ ō˓ÝʭŰóˑ ŗˎ ŔˑĄˑŞýˑĚˎĸˎýˑ ŏˎíĚ˓ńˏŊ˓ù ùŘ ˏ̇ çŋĸˎăˎĜˎ ˓̇ ŖˎŊ˓ù äŒˑĸ˓Ű ŔˑŞĿˑ Ěˎþ˓ çŒŊ	Łˏĕˑʭµ çĨŊù ŉˎʭµŃˎ ŗˎJäµĿˑ ÿːĕˎʭµŰ ěˑ Ĝˏµ ˓̇ ŖˎŊ˓ù
ç̨ ċˎ ŗˎ çĜķˎ ŔˑŊˑŘ˓Ńˎ ˎ̨ Ĉ˓Ŏˑ äŋˑħ˓

ˎ ˓
šù Ĝˎ ˓̇ ŖˎŊ˓ù çťóˑ ŏˑíĚ˓ńˏŊ˓ù	ĉˏĚˑĔ˓Ű ãĘˑ çŊù Ŕˑ çŋŊˑ ùŗĖˏČˏĠ˓Ű çť

ˎ
ïü˓ĔˎŊ˓ùˎ́ŗˎ ĩˑę˓

ˎ ˓
šù ŗˎ āˑùŗʭ˙µ çĠŊù äĿˑ

ŗˎ çĜķˎ ŔˑŊˑŘ˓Ńˎ ˎ̨ Ĉ˓Ŏˑō˓ăˏ
˓
ïęˎù çĕʭĿˎ ʭ̱Ġŀ˓őˎ ō˓Ąˏŋ˓ĄˎŃˎ ė˓óˑ ŗˎ ç̨ ċˎˇ˰ʯŁŗĖħ˕äőʭĸŎęʭþēšùʯʴʷʳʶ˰ʲʶʷʸ˔


Łĕʭħ˰ŌʭŎù˰ěù˰ōŕ˰ùę˰ãĚâŰĕ˰ĂŰùŗę˰ŁŗĖħJ
Ăğù˰˫ĕĚÝ˰ĚÝė˰ŉŗù˰ĂŰùŗę˰ěù˰ĞÏ˰ŔŋħʭĿŦý˰ ĖŒğ˰ĚÝė˰ŏŗĖý

ùŰŐùŗęŰĂĮğŘăĶýʭŒŎĚēðĄŎőŞĜĚĤőěʭý˫ĖģĂğù˕ĚďäŋŎʭµķʯ˛÷ʭğŗŔĸŞµĤŊùʯʴʷʳʼ˰ʲʹ�ʵʵʳ˰ˉ

ĠŋČŎäʯęùŘőťùęʭĐýʯʴʷʳʶ˰ʲʻʼ�ʵʴʴ˔


äµµīęŐŰĖŊùĕʭýíĚĄµµğùãʯùŗęŰµµĄäùęŏŗĖµµýĚµµÝėĖŒµµğŗ
ˍ
ʭĿĚµµħʭµµýĉęĕ˛µµĸĿŉŘµµŖČŎˈŗęˏãˇěù

ŎùŞŒŎò˙ŊùĚŞŐŋķäJ˛ńő˫ĕĚÝĂğùʲ

ˈ˨Ěµþő˨ûʭĐµħðý˨ùŘµĠŞŊŗ˨ĢŰĚµŃ˨ŏʭĠŋý˨ŏíĚńŊù˨ŉĜő˨ʲŔŒķ˨äŊʭĸă˨ŔŋŊù˨äīę˨äŋķ˨ŐŞŒŎò˙Ŋù˨ĚŞŎï˨Őķ˨ãŗę
˛Ş÷ùĚþċ˨ŏï˨ťŘŊŗJ˨ŉĜőäþŒŊù˨äŋķ˨ÿĜ˙ŖŊʭýDʭőĜ˙ŕ˨ʭŎˇĕʭýíĚĄğù˕ãʯčĚģĿʭģŞʯŔʾˀˆ˂˰ʲˀ�ʿˀ˔


ùŰŐĶþŒŎä˙ŰĖŃŐŰĚăĸþŒŎäù˰˛ńő˰ęĕ˰ŔÝ˰ĂğùŰŐùŗęŰĂŰĂĿʭ˰ʯĖģäŊŗĞÏŏíěùĕĖĸĄŎ˰üĄÝã˰Ŕµ×

ýĕù˰Ŕ×˰ŗ˰Ă÷ùĚŃ˰ōŋķ˰ ě˫Řď˰ęĕŞāʭµĄď˰ŗäďęʭµģʭŏŊʭµċę˰ĶýʭµŒŎäĖµď˰ŗŰĈäķŞ
ˍ
ʭµŒùµŰŐùŗęµŰĂ˰ŔµĄþŊù˰ùę

ŏʭŒØ˙ŕŒğ˰ĚÝė˰ŏŗĖýĄď˰ŗ˰Ėä˰˛µńő˰˫Ėģ˰Ęēù˰ĶþŒŎ˫ĕĚÝĖµőù˕ŔµýŏùŘŒķµĠŋČŎ˰ʲŔµőŘ˙őäʯęùŘőťùęʭµĐý˰ʯ

ʴʷʳʶ˰ʲʻʼ�ʵʴʵŎù˰ˉŞʯŐķùŞŏʭĤŊùŞʯŔĸʴʷʳʶ˰ʲʵ�ʼʺęùŗĜþµğ˰ˉãʯ˰ûĘµŖŎŌʭµÞďšù˰ʯʴʷʴʷ˰ʲʹ�ʶʶʼ˰ˉ

˰ʯäğŘįŃŞŎŘäŃęŗʭÏ˰ęĕäʯ˰ʯĂğĚŖŀŊùʴʷʴʺ˰ʲʸʼĐİýù˰ˉäʯ˰üŰĘŖăŉʭń˙Ŋùʯʴʷʴʺ˰ʲʴ�ʵʵʺ˔


ęĕĕùĖĸăãěùĶýʭŒŎģŞŔĸŗŒğä˛ńő˫ĖģŔÝĨĔģäŔýęŘĬďÏµŞĚþŎʭŌĚµÝùDµğęŞĖŗŐŰùŔµőŘá

ŐĔğěʭĻíĕĚÝ˰ʲˈŰʭŔŋŊù´äþőˇŏʭĤŰù˰ ˉŔýŗùĕŘŎĚĿ˰ʲŌʭőùĚµŎʭµý˫Ĝµ˙ŕŔµýęʭµÝĚµþŎµğŘį˕äʯʯĕʭµĨĄŃţù

ʴʷʳʳ˰ʲʴʸʴ˰ˉŐýùĚŞćùʯʭŖŒŊùĀŰʯʴʶʹʷ˰ʲʸ�ʶ˰Ăğù˰ĚÝė˰Ŕý˰Ōěť˰
˔ÖŞŕŌùĖÝù˰˛Ńʭő˰ĶýʭŒŎ˰ěùŰŐùŗęŰĂùĚµýã



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʳ
ğęĚýäÝĂŞŀŞý˨˛ŕù˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ęĕ˨ˬĜ˙ŕ˨Ă÷ùĚŃĂŞE

ŎōĈŞýùĚă˨ŐŖÝä

ʴʺ

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

ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

ĖŒğ˰ŏíãė˰ĚÝ˫ĕĚÞőĖőùĕ˰ĶýʭŒŎ˰ęĕ˰
ŰĚâãʯĖďŰĆĕŰĚâãőŞĜù˰ŔÝ˰˫Ėģ˰˛ńőŰŏʭĤ˰ʭŎ˰ʲĕŘŎĚĿäµĤŰĚŃʭŕ˰ěù

˰˫ĕʭŀĄğù˰˫Ĝ˙ŕä˙őōŞŒÝĚµĤĔŎě˕ãʯł÷ʭµŀŊùµĿä˰üµŰĚĻĆŰĖµĐŊùʯʴʷʴʺ˰ʲʶ�ʵʺʵ˰ˉŕùĚĿµŞĖãʯûʭµĄÝ

ĸŊùŞʯŐʴʷʴʳ˰ʲʻ�ʵʷʼ˰ˉýěŞĖãʯĉʭăĝŗĚĸŊùʯʴʷʴʷ˰ʲʺ�ʸʳʴ˔


ēĚýäĖďŰĆēùŞĚĖď˰ŔŎùĕù˰ęĕ˰ùęŰĆė˰ŉŗù˰ĚÝ˫ĕĚÝĖőù˰Ŕý˰
ăęʭþķäÏµŞĚþŎʭŌĚµÝùDĞµÏěùµŖőäŏí

ĦĔģʯŊĕŞ˛ŖőäĕŘēùęŔČŖŊĚŃŰĢĿĚĸŎä˰˫ĕĚÝĂğù˕ŐýùĚŞćùʯʭŖŒŊùĀŰʯʴʶʹʷ˰ʲʸ�ʺ˔


ʭýŔċŘăŔýùŰŔÞŒ
ˍ
ʭĿĚħùŗęŰĂŉŗùěùĖŒğęùĕęŘēĚýĂğùʯğęĚý ĕęŘŎ

ˍ
ùĚĨĄĔŎä˰ęùĚŃäŎĕĚŞá˰ĖŒµğ˰


ŁŘĿĚÝĘŊùÏŞâĄğŘäù˰ěù˰ŗ˰ŔĄģùĕŰŐĚĴŒŎŀĸīäő˰ŏí˰ŔċŘĄŎŞĂĠ˰ěù˰
ĚĴŒŎŊʭċęä˰Őý˰Ė˙ĐŎ˰Őµý˰Ėµ˙ďù

ĖŞŊŘŊùěùʭĤŎŰĒŁŗĖħłćŘŎĂğù˕äŰŘēʯōČĸŎ˰ŉʭċęĆŰĖĐŊùʯʴʶʺʵ˰ʲʴʹ�ʵʼ˰
˔˰Őý˰Ė˙ĐŎŐĠď

ęʭŀħĮğŘăŊʭċęŞŏŘŔńćŗ˛ŞŋċęĖµńŊùµĿĚĸŎä˫ĖµģĂµğùµģʭČő˕äʯʯŉʭµċęʴʶʹʸ˰ʲʶʸʷ˰ˉµŋďäʯ

ʯŉʭċęʴʷʳʵ˰ʲʴʸʺ˔
˰Ŕ˙ċĚă˰ęĕ˰Őý˰Ė˙ďùķ˰äýùŔŋŊùĖþ˰Ŕńć˰ĕŘē˰ŔÝ˰˫ĖŎí˫ĕŘýµŋď˰ĕŗŗùĕ˰Őýù˕äʯ˰ʯŉʭµċę

ʴʶʼʵ˰ʲʷʳ˔ʯʭŀĸī˰ěù˰Ŕ×Ěá´ùŗęŰĂäŎĕĚÝģʭČő˕äʯ˰ʯŉʭċęʴʶʹʸ˰ʲʺʹ˰ˉŐýùãĚ÷ʭĬĻʯ˰ʯŉʭċęʴʶʻ˰ʲ

ʶʼ˔ʯäŊŗĖďŰĆŗùŉŘþńŎĂğù˕ŋďäʯʯŉʭċęʾˁʽʿ˰ʲʾˁ˔
ŏŘŎùĚŞÏęĖÏ˰Őý˰Ė˙ďùäýùŔŋŊùĖþķāùĚĴő

ĬŃʭŒĄŎäĕŘċŗĕęùĕ˰
ģŞĒğŘįäŗùùęŔµńćŔĄµĠőùĕµğŘį˕äʯʯŉʭµċęʾˁʿ˄˰ʲˀ˃ˀ˔ˉʭµŎùµģʭČőäŔµý

ľĸīŗùōÞď˫ĕùĕĂğùģʭČő˕äʯʯŉʭċęʾˀ˃˂˰ʲˀˀ˂˰ŗ˰˔ŐýùãĚ÷ʭĬĻőŞĜˈ´ʭŀĸµī˰ěù˰ŏùŗùĚĿ˰˛ńő˰ˇ˰ùę

ħŘă˰ęĕŞľ˰˫ĕĚÝ˰˛ńő˰ŗùĂğù˕ŐýùãĚ÷ʭĬĻʯŉʭċęʯʾˀ˅ʽ˰ʲˆˀ˰
˔ŗĚ˙ķŐý˙ċµŞĶŔµ×ĚáěùûʭĐµħù

ŌʭŎùĚŃʭýŗŁĕʭħF˫ĕŘýŗ˰äŊĸīŞľŔýģęʭ˙äŎʯĖŰíüŕĘŎŗùőŞĜěŰĖã˫ĕŘýĂğùģʭČő˕äʯʯŉʭµċę

ʾˀ˃˂˰ʲʿ˅˅˰ˉğŘįäʯʯŉʭċęʾˁʿ˄˰ʲʿ˂ʾ
˔

ʭýŔċŘăŔýŔ˙ċĚăŊʭċęäŗùęŰŏʭĖďŰʯĆùŰŐùŗęŰĂ˰ùęä˙őŏùŘăùŗę˰ Ě˫Ŏě˰ęĕŰāʭĐħŞĎ˰
ĕùĕ˰ęùĚŃ˰Ŕµý

ĂĐħùŗęŰĂŉŘńŒŎěùäŋķJőŞĜä˙őŏùŘăōÞďĕùĕŗŔ×ʭĠýŏùĖŒ˙Ĥőùĕ˰ĂµŖċ˰Ŕý˰ŏʭ˙ŋĠŎ˰ŗ˰ŌùĚµĄďù

ĄþĐŎä˰Ŕý˰ĂþĠő˰ŔÝŌŘŃĚŃŰĢŔÝŌŘŃÏŞùŘĤŰŏʭĕŰŐĕŘýʯĖŒĄģùĕˉĖµőĕŘý˰ŐŰù˰ĕĖħęĕŔµÝŔµþŋĻŔµČŖŊãù

ĻŞĚěùŔČŖŊĚŃŰĢùęŔýŔőŘáãùċŘăŞŔĖŒŒÝ˰ʯġŘőęėí˕˫Ĝ˙ŕŗęùŘģĕãŐĄģŘőʯŏíʴʶʸʶ˰ʲʴʶʻ˔


äŋķ˰Ŕý˰üĠĄŒŎ˰ĂŰùŗę˰ęŗĖħ˰ĂĐħ˰ěù˰ĹęʭĿJĕʭĬă˰ʯãäŎ˰ōµĤ×˰Ŕµý˰ĂµŰùŗę˰ŐµŰù˰ęĕŘµē˰ĕęŔµÝ

Ű˰ĚâőʭŞýÞä˰ěùōŖŎŐŰĚăĢŊʭ×äŰʭŕńĿùŘŎ˰ŔÝ˰ĂğùŏʭĂˑ÷ùĚŃʭý˰˫ùĚ˙ŕŀĔăŞľ˰ŗ˰ĖŒĄĠŕ˰ŔċùŘŎ˰ŏí˰ʭý˰˫Ĝ˙ŕ

ĬŃʭŒă˰ŏíäŎ˰ŔÝ˰ĂğùŞŏʭė˰ŗ˰ęĖħŰ˛ùŗęŰĂ˰ĕŘċŗĕęùĕĚĄģŘģ˕ãʯ˰ĝŘŎʭµŃŉʭµċĚŊù˰ʯʾˁʾʽ˰ʲʾ�ʾʽ˃µµ

ʾʽ˄˔ŔÞŒŰù˰ĎŞīŘă˰
ùŗę˰ęĖħ˰ęĕŰĂĚŃ˰ŏʭýě˰Ŕý˰ŏíĚŃ˰ŔÝ˰˫Ėģ˰ĚÝėŰĢ˰˫Ėµģ˰ŉěʭő˰ŗäµĤŰĚŃʭŕ˰ Ě˫µþő˰˛µŕù

ŰŒĸäńĐăŞł˰ŗ˰˫Ĝ˙ŕ˰ęĕʭýāĖģŏĖőùŘēŏíőŞĖĄĠ˰
ĞµÏŏíěùŗęĕŔµ˙ăʭēùŗęµŰʯĂ˰ŔµÝ˰˫Ėµģ˰˛µńőĚµáù

÷ĚþċŞ˛˰Ěý˰˫Ĝ˙ŕ˰ʭý˰ùę˰ŏíĚŃĚþŎʭŞÏD˰ŉěʭőä˙őʯĕĚÝ˰˫Ĝ˙ŕ˰ʭý˰ùę˰ŏí˰ʭŎä˙őōŰĖµőùŘēă˰
µĬ˰ĕʭęʭÞµģíęĕùµŰŐ



�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϵͲϯϬ
,19(67,*$7,1*�7+(�48$/,7<�2)�4,5$$7�2)�+$0=$+�,1�7+(�

5(&,7$7,216�$775,%87('�72�$+/�$/�%$<7��$6�
�������������������

ʴʻ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ùŗęŰĂŏíĂğùŔÝĚáùŏíĚŃŔýŏʭýěĚŃŰĢŉěʭő˫ĖģŗĚŃŰĤŞŏʭ˛ŕùĚ˫þőőŞĖŒĄĠʯĞÏ
ˍ
ʭğʭğùʭþőŰĖĚ˫þőãù

÷Ěþċ˰ŔÝ˰Ėģʭý˰ŔĄģùĕ˰ĕŘċŗŞ˛Ï˰Ěý˰ùę˰ŏíŞĚþŎʭD˰
Ėģʭý˰˫ĕĚÝ˰ŉěʭőŰʭŔýäăęʭþķĚâŰĕĚáù÷ĚþċŞ˛ŏíĚµŃùęʭµý

˫Ĝ˙ŕŉěʭő˫ĕĚÝŗäĤŰĚŃʭŕ˛ŕù˫Ĝ˙ŕőŞĖŒĄĠʯĞÏŏíĚŃŔýŏʭýěĚŃŰĢŉěʭő˫ĖĤőĂğù˰
ĖýŰŐŗęãĄďä

ĚáùĖŒğùŗęŰĂęĕĚĄğĕĝŗŉŘþńŎʯĕŘýěùĚĴŒŎŒĄŎäęʭ×ĕĪŃʭµŒăĂµğùŗµ˙ŕŞŐüµċŘŎĸµĬăŞľ

ùŗęŰĂäŎĕŘģ


ĚŞĻ˨āťŘńŒŎ˨
ŌŗĕäŰùŗę

˫ŗŦķùŗę˰ĚýŰāʭăťŘńŒŎ˰ʯ˫Ėģ˰˛ńőäĚµŃ˰ęĕ˰˫Ĝµ˙ŕ˰Ă÷ùĚŃ˰ŔÝ˰ĕęùĕ˰ĕŘċŗŰĢ˰ŗ˰ Ě˫µþő˰ŏŗĖµýŔýāęŘµħ

ŀĔăŞŀäŖĠă˰ʭý˰ŗŞ˛ùęðăŞŰĖäŎĖŒÝ


ġęùĜáãʭŕęʭăŰĔäĕĖĸĄŎãĕŘċŗĕęùĕŗýĠŞęʭãěùĕùŰŏʭőŞĜĚýŏíŔĐħŔĄµģùĘáĖőùŔµÝęĕþŃŞŔµŋ

ĚŃŰʯĢ˫Ĝ˙ŕŏŗĖýĚ˫þőŗʭýŀĔăŞľĂ÷ùĚŃäŎ˫ĖģĂğù˰
ěùěŘýùŰĖãęʭĨőùĿŘĄŎ˕äʵʴʷŁ˰˫Ėµģ˰˛ńő˰˔

Ŋʭŕù˰ŔÝä˰ěʭČďŗŕŰĘ˛ĖŎ˰ŗ˰ŔÞŎ˰˛ŕù˰ŗŰŔŒŏŗĖý˫Ĝ˙ŕäŎĖŒőùŘē˰
ùµŰŐüµŋİŎěùäµĠŞķŐýĚ˙ķŔµĄŀá

˫ĖģŔÝŏŘ×ĮńĿŒýä˙ăŞōŕĖŒĄĠŔÝęĕĂ÷ùĚŃĕŘēěù˫Ĝ˙ŕ˫ĕʭŀĄğùäŎ
ĖŒŒÝùĚýʭŒýŰŐ˫Ĝ˙ŕùęěùùŰŏʭĤ

ŔĄĿĚáʯōŰùŊŗäŔýāęŘħŋÝä˛ŕùěʭČďʭŖŒăěùŗęãęʭ×ʭőãŏíùęŔýęʭµÝäŎĖµőĚý˕ŐýùęŘµĴŒŎʯŏʭµĠŊ

ûĚĸŊùʯʴʷʳʸ˰ʲʴ�ʵʵ˔


ŐýùĚŞćùőŞĜĚŃ˰ŔÝ˰Ăğù˰ŔĄŀáŰĢ˰ęʭÝ˰Ŕý˰ùę˰˫Ĝ˙ŕ˰ĕŘē˰ŌŦÝ˰ęĕä˙őĖµőĚý˕ŐµýùĚµŞćùʯʯĀµŰʭŖŒŊùʴʶʹʷ˰ʲ

ʸ�ʺ˰
˔˛ńő˫Ėģ÷ʭĠÝ˰ŔÝäĖŎ˰ĕęùŗŰŔŒ˰
ĕùĕ˰ŌʭµČőù˰˫Ĝµ˙ŕ˰ʭµý˰ùę˰ĕŘµē˰Ă÷ùĚŃ˰ŗ˰ĕęùĘá˰ěʭ˙ő˰ĖČĠŎ˰ęĕ˰ŗ˰Ėģ

ŊʭŕùäĖŎŰŔŒĢŒÝùŗŏʭĤőĖőĕùĕŗùŰŐęʭÝùęĖŒĠÏʭő˫ĕĚ˙ģĖőùŗĖŒĄŀáŔµÝŗù˫ĖµŎíŗęĕĖČµĠŎŉŘµğę

ùĖēDŏíĚŃùęʭý˫Ĝ˙ŕĂ÷ùĚŃäŎĖŒÝ˕ŐýùĚŞćùʯʭŖŒŊùʯĀŰʴʶʹʵ˰ʲʸ�ʺ˰ ˉŐýùʯęŘĴŒŎŏʭĠŊûĚĸŊùʯʴʷʳʸ˰ʲ

ʸ�ʴʻʼ˰
˔˰ŐýùĚþŊùĖþķęĕģęùĜáäŔÝěùāŗʭŀăāʭ÷ùĚŃŗĭʭńőÛĚĄĤŎʭŖőíŔ÷ùęùäŎʯĖµŕĕ
ˍ
ʭĄďùĚµħŌŦµÝ

ĚŃŰĢùęĖŃʭĿ˫Ĝ˙ŕĿĚĸŎääŎĖŒÝ˕˰ŐýùĚþŊùĖþķ˰ʯŖ˙ĄŊùŞʯĖʴʶʻʺ˰ʲʻ�ʵʻʳ˔
ōŖŎŐŰĚăŊĕŞµŋäùĚµý˰ŔµÝã

ùŰŐÝ˰Ăğù˰ŏí˰˫Ėģ˰čĚİŎ˰ĚŎùęùŘģĕ˰ʭý˰˫Ĝ˙ŕ˰Ă÷ùĚŃ˰ŔÞőí˰Ěý˰˫ŗŦķ˰ŔãĂğù˰˫ùĚ˙ŕʯ7ʶ5˰ŏĖµőùŘē˰łŞńĐă˰ʭý

˰ʯŏíŦğĂğŗőùŗęäùęěùŌŦÝäŎĕĚŞá


ģʭČőäęĕŔ˙ċĚă˰ŏʭýù˰ŐýüŋļăýʭĐħ˰ŔÝäěù˰Őă˰ŔğŎùŏʭŎʭ˰ŌʭŎù˰ŗ˰˫ĕŘýĚŃʭýJ˰ęĕ˰ŔÝ˰ŔĄğùŘē˰ŗù˰ěù

ĤŒý˰ĖČĠŎŞĖŒ˰ŗ˰Ėŕĕ˰ùŘĄĿ˰ŗŔŒŞŎěęĕő˰Ă÷ùĚŃ˰ōŋķŞĜķ˰ŏùĖŎíĚğ˰ěù˫ĕŘµý˰ĕŘµē˰ĚĨʯäŎĖµĠŰŘő˰ʲ˰ŏʭµýùŐµý

üŋļăęŘŖĤŎ˰Ă÷ùĚŃãĕęùĕ˰´ùĚŃ˰ĕĜőʯ˰ĞÐğʭý˰ěù˰ĖŒğ˰ĚÝė˰ŏʭýù˰Őýüŋļă˰˛ńőäŎĖŒÝù˰Ĝµċ˰ŔÝµŰŐőŞĂµĠ

ę˰˫Ĝ˙ŕ˰ŔÝŰĂīʭĄĔğ˰ŗäĂğùģʭČő˕äʯ˰ʯŉʭċęʴʶʹʸ˰ʲʴʳµʴʴ˰
˔˰Łʭþİőù˰Ă÷ùĚŃŗùʭý˛ŕùĂµŞýE˰ęĕ

ĕęŘŎ˰ŐŰùŗĘÏŰġĚĂ÷ùĚŃŗùĮğŘăĠýŞęʭãěù´ùĚµŃęŘŖµĤŎ7ʷ5ŔµýäķŘőòŎµŰĖùµŰŐńďŞĂµńĂµğùŔµÝ

ěʭČďŰŏʭŗŔýĥŘĨēĚŃŰĢŔÝŔýŉʭþőĕĄ÷ùĚŃäŏùŗęŗŋğŞĞ˫ĕŘýʯĖőùěùĚ˫þőŕĚÏŞĜäŎĖőĕĚÝ




˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʳ
ğęĚýäÝĂŞŀŞý˨˛ŕù˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ęĕ˨ˬĜ˙ŕ˨Ă÷ùĚŃĂŞE

ŎōĈŞýùĚă˨ŐŖÝä

ʴʼ

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

ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

ùŰŔÞŒ˰ Ě˫þő˰āĖģĕŘċŘŎĂğù˰łŋď˰Ŕý˰ŏĕęŗí˰ęʭĤĿ˰ŌĜŋĄĠŎ˰ŔÝ˰˫Ĝ˙ŕ˰ęĕʯùĖħ˰üċŘŎãʭģŘēʭőŰĖŒã

äŎĕŘģ˰˫ʭá˰ŗ˰ĕęùĖő˰āęŗĚī˰ŔÝ˙ŕØŏŘùĖħãĠÝäğù˰ĵŘµŖă˰ĂŊʭď˰ŔÝ˰ĂĕęùĕęùŗĜþµğ˕ãʯ˰üµŕùŘŎ

ŏʭ˙ďĚŊù˰ʯʴʷʴʷ˰ʲʴ�ʵʹʷ˔ʯě˰ĕùĖĸă˰ŔÝ˰˫Ėģ˰üċŘŎŰĕʭã˰ûĚµķ˰ŌùŘµŃù˰ěùŔµý˫ÚŰŗŊʭµŕù˰ěʭµČď˰ä˰ʭµý˰ùę˰ŏí

ŀĔăŞľ˰Ă÷ùĚŃĖŒŒÝĕʭýíĚĄğù˕ãʯĿʭģ˰čĚģŞʯŔʴʶʼʸ˰ʲʶ�ʶʴ˔


˨
ŌŘğŉŗĜőŏíĚŃŔýŏʭýěĚŃŰĢ

Ŕŋ˙ċěùòŎŰăùĖäŔÝäŎŏùŘăùĚýãŒĄþŎ˰Ă÷ùĚŃäŀĔă˰ĚýŞľ˰ʯĕŘ˙ő˰čĚİŎ˰˫Ĝ˙ŕġęùĜáãʭµŕęʭµăŰĔä

ÏŞŏŘŎùĚŉŗĜőŏíĚŃŔýŏʭýěŗŔČŖŊĚŃŰĢĂğù˰
˰Őýù˰äýùŔþŞģĿŘĄŎ˕äʵʶʸŁ˰ĖµŕʭČŎ˰ěù˰ĕŘµē˰ĖŒğ˰Ŕý˰˔

˰˛ńőäŎĖŒÝŔÝŏíĚŃŔýŏʭýěĚŃŰĢ˰˫Ėģ˰ŉěʭőĂğù˕Őýù˰äýùŔþŞµģʯ˰ʯľŒµĨ˙Ŋùʴʷʳʼ˰ʲʺ�ʴʸʺ˰üµĄÝ˰
˔

ŌŘŋķőíĚŃäěùĄŃŞŔþ˛ńő˫ĕĚÝĖőù˰ŏíĚŃ˰ŔÝĚŃ˰ŔČŖŊ˰Ŕý˰ĜċŰĢ˰˫ĖĤő˰ŉěʭőĂğùĤÝęě˕äʯŏʭŕĚþŊùĿäŌŘµŋķ

ʯŏíĚńŊùʴʶʺʹ˰ʲʴ�ʵʴʻ˰ˉğŞįŘäʯŏʭńăţùĿä˰ʯŏíĚńŊù˰ŌŘŋķʴʷʴʹ˰ʲʴ�ʴʶʷù˰
˔ŰŐęʭĄŀáŔýíŰŔĚģŰŔŀ3¸ Põ PJ
¸Pù
T
ó PÑT8

P
*T÷RõOFý

QÑP8
SP
ĈR,RH¸

PÒRóR ºRúRõ Tý
P
ì2˕˰�ōŞŕùĚýùʷ˰˔ĖŒĄĠŎ˫ĖģĂğù


ĚĈÝùĚŃŰüŔýŁʭŀăùŏùĖńĄĸŎù˰ŔýŰŐĕŰ˫ʭáĖŋē˰ŐĔğ˰ŔýŞŔŀ˰ĕʭŒĄğù˰ŌŘğäŎĖŒŒÝ˰
ęʭĔýãʭýĚÝėĖŒğã

ŔÝŔýŋēŞŔŀŌŘğäŎʯĖğę˛ńőäŎĖŒÝŔÝ˰ŌʭâŒŕ˰ŔýŏʭĠÞŰãěʭğŕŗĚá˰Ŕý˰ŏʭ˙Ĉķ˰ʯľďʭĨŎä˰ŔÝŏíʭŕ˰ùę

ù˰ŌʭČőù˰ęŘŎðŎŰŐ˰ěù˰Ěŀő˰Ŕğ˰ŔÝ˰ĕŘý˰˫ĕĚÝ˰ōŖŎŏíʭŕĚŃŰĤä˰ŗ˰ĖőĕŘýĂýʭć˰Őý˰ĖŰěĚŃ˰ŔµÝŰµĤäĕŘµþőʯ˰ŔµÞŋý

ċęĜēä˰ŗŔŋ˙ċěù˰ęʭĨőùĕŘýķ˕ŞŒäʯĖ˙ķÿʯãęʭńŊùʴʷʵʹ˰ʲʴʹ�ʺʻĂµŀá˰˔ʲ˰ʭµý˰˫ʭµáĚŕŰĖµÞŰĚâęʭµ×ĕ

Ėģ˰ĽŦĄēùŰĖʯŊ˰ŔýŔČŖĚŃŰĢŘŒýŰĠŞĖˉŔÝùĚ×ĜċùŰŐőŞĂĠŔÝŏíĚŃŔýŏʭýěĚŃŰĢŉĜµő˫ĖµģĂµğù

ęʭĔý˕ãʯĐħŞĎęʭĔýãʯʴʷʳʴ˰ʲʷ�ʴʸʹ˔


ĘÏŰġĚùŰŐŎŒāťŘńŔýäķŘőòŎŰĖĂ÷ùĚŃ˫ùĚ˙ŕʭýŖĠăŞ˛˫Ĝ˙ŕŔýęʭ˙ģäŎ˰ ˉĖµŰíʭµŎùęĕĚµýùĚýùµŰŐ

ĕŰʯ˫ʭáĖăùĚĴőäĕŘċŗĕęùĕŔÝ˰ĢŰĚµŃ˰ŏʭµýě˰Ŕµý˰ŏíĚµŃ˰Ăµ÷ùĚŃ˰ęʭµĨĐőù˰äŒĸŰ˰˫ʭáĖŰĕ˰ŐŰù˰ĚýùĚý˰ęĕ˰äĤŊʭ×

ŔýäŎ˰ęʭ˙ģ˰Ŕý˰ĢŰĚŃ˰ŏʭýě˰Ŕý˰ŏíĚŃ˰ŉŗĜő˰Ŕý˰ĕʭŒĄğù˰ŔŋŞğŗ
ĖŰí

˛þŃěùĕŗęŗŊʭ˙ċùäŔýùŰŐĕŰ˫ʭáĖŌěťĂğùʯÝðăŞĖĕŘģŔÝġęùĜáäŰʭŕŔÝòŎµŰĖŉŗĜµő˰Ěµý˰ŏíĚµŃ

ĚŃ˰ŔČŖŊŰĢĖŒĄĠŕʯĚŎě˰ęĕ˫ùŗęŰāʭ˫ĕŘþő
ˍ
ʭĿĚħ ŗäŰʭŕĚĴőęʭŖĳùĂµğùŔµÝµēĚýäŏùĖŒ˙µĤőùĕčĚµİŎ

˫ĕŘ˙őˉĖőùʭµŎùęĕ˛µýʭńŎʯùŗęµŰāʭĕĖµĸĄŎãµŒþŎäĚµýěùŘµċĂµ÷ùĚŃĚµýŔµČŖŊãʭŕĕŰĚµâĕŘµċŗęùĕĕ


ġęùĜáãʭŕùŗęäŰĕŘċŗĕęùĕŔÝ˫ʭáęĕĚĬĐŎĚþŎʭŞÏDĂ÷ùĚŃãʭŕőŘáʭµőŘáäęù˰Ŕµ÷ùäŎ˫ĖµģŗùŰŏʭµĤ

ðăŞŰĖäŎĖőĕĚÝ˰
˰Őý˰ĖŰěōŃęù˛ńőäŎĖŒÝĨĔģ˰ŔÝä˰ĚĬĐŎ˰ŔýĚþŎʭŞÏD˰ŗ˰ĖŎíĂµŀáŔµŰíãùùę˰Őµýù˰ŔµÝ

ŎĕŘĸĠŗŐý˰ĖŰěĂýʭćŗ˰ŐýùäýùüĸÝĖőĖőùŘē˰ʯľŋĄĔŎ˰Ă÷ùĚŃ˰Ŕğ˰ʭýʯ˰ŌùĖÝĂ÷ùĚŃùęĜáĚýŰŒŞʱōŋķäJ

ŔÝęĕŔĠŋċŔĄĠĤőĕŘýĕŘŎĚĿ˰ʲĞÝĚŕŏíĚŃùęŏùĖýŔőŘáŔÝäŎĖőùĕŗŔĄēŘŎíĂğùĂ÷ùĚŃäŎĖµŒÝŔµ˙ŕ



�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϵͲϯϬ
,19(67,*$7,1*�7+(�48$/,7<�2)�4,5$$7�2)�+$0=$+�,1�7+(�

5(&,7$7,216�$775,%87('�72�$+/�$/�%$<7��$6�
�������������������

ʵʳ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŏíʭŕĂğŘÞŞő˕ĚþįãʯĶŎʭċŏʭŞþŊùʯʾˁʾ˂˰ʲʾ�ʾʽ˔
ùŗęŰĂĕŰĚâã˰ěùĚþŎʭŞÏD˰ĂµŖċ˰Ŕý˰ŔÝ˰Ăğù˰˫ĖŎí

ĄńĤŎäĂğù˰ŐÞ˙Ŏ˰ŔÝʯēĚý˰Ěýä˰ûʭĄÝ˰ŔÝ˰ĕùĚĿù˫ĖőùŘĔőʯĖőùĕŘģ˰ĕęùŗʯùŰŏʭĤ˰ʭµý˰ŔµÝ˰ùę˰Ěµŀő˰ĊŒÏ˰Ă÷ùĚŃ

Ăģùĕ˰āŗʭŀă˰ōŕʯðă˰ĕęŘŎŞŰĖ˰ęùĚŃùĕĕĚþį˕ãʯ˰ĶŎʭċŏʭŞþŊùʯʾˀˆˀ˰ʲʾ�ʾ˂˰
˔ōÝʭďőŞęŘýʭĤãĖď˰ęĕŰĈä

Đħ˰ùę˰ŏí˰ŔÝŞĎĿĚĸŎä˫ĕĚÝʯ˰˛ńőäŎĖŒÝŔÝäŋķJŔµýę˫ʭµģùĚþŎʭµŞÏDęĕµĠŋČŎäŔµÝµĨĔģäěù

ĽŦĄēùĂ÷ùĚŃğĚÏŞ˫ĖĕŘýʯĒğʭÏĕùĕŔÝĚþŎʭŞÏDŔýʭ˙ģęŘĄğĕäŎĖŕĕŔÝŔýŔőŘáãùŔÝäŎĖŞőùŘăŏíĚŃ

ùęĂ÷ùĚŃĖŞŒÝÝʭď˕˰ōőŞęŘýʭĤãʯÛęĖĄĠ˙Ŋù˰äŋķŐŞĐŞĐĨŊùʯʾˁʿʽ˰ʲʿ�ʿʿˀ˰
˔ùŰŐęĕŊʭďäĂğùŔÝ

ĠýŞęʭãěùŏùĖŒ˙ĤőùĕōŋķýĕùŞāʭŗĂ÷ùĚŃĚýùŰŐĕʭńĄķùőŞĖŒĄĠŔÝŔµČŖŊĚµŃŰĢĚµăĚýŰŐŗĎŞµĨĿŐŰĚă

ŔČŖŊûĚķĂğùˉŔýăęʭþķäěùŘċĚýĂ÷ùĚŃĕŰĚâŔČŖŊʭŕʯ˰ĂµĻŦý˰ŗ˰ĂďʭµĨĿ˰ŉŘµħù˰ěù˰ŏĖµŎí˰˫ʭµăŘÝ

ő˰ŌŦÝŞĂĠˉ˰˛ńő˰ŔÞőʭŒ×˫ĕĚÝʯĖőùŋķŞʭã˰ŗ˰ŏěùŘµŕŦŀµğãµ˙ăŞōĎŞµĨĿŐŰĚăŔµČŖŊãʭŕûĚµķùę˰ùęùĕ

ĖŒĄĠŕĸĿùę˕äʯęʭăŰĒ˰ûùĕí˰ĀļŋŊùŔŞýĚĸŊùʯäýʭă˰ʲʾ�ʾʿ˅˰˔ŗēĚýäōŕĚµċ˕ŐµýùęŘµĴŒŎ˰ʯŏʭµĠŊûĚµĸŊùʯ

ʾˁʽ˂˰ʲ˄�ʿʿ˂˰˔ŗĖğùùęőŞĜęĕĚ˫ŎěŔČŖŊãʭŕĨĿŞĎŔĄĠőùĕĖőùğ˕ŞįŘäʯʯŏʭńăţùʾˁʾ˃˰ʲʴ�ʴʳʼ
˔

ŔĄµĠőùĕ˰ĕŘµē˰ãʭķĕù˰Ěý˰ãĖŒĄĠŎ˰ùę˰āʭŰùŗę˰ŐŰù˰ʯĢŰĚŃ˰Ă÷ùĚŃ˰Ěý˰ŏíĚŃ˰ŉŗĜő˰ęʭĨĐőù˰ŏʭŀŊʭĔŎ˰ʭµý˰ˉĖőù

ŔČŖŊ˰Ěý˰Ă÷ùĚŃ˰ěùŘċ˰ŔÝ˰ĎŞīŘă˰ŐŰùäŎ˰ŔÞőí˰Ěý˰˫ŗŦķ˰ľŋĄĔŎ˰ãʭŕ˰ĂńĤŎ˰Ŕý˰ěù˰ãĚŞáŘŋċ˰ĂŖċ˰Ŕý˰ĖőùŘă

íĚµŃ˰ŔµÝ˰Ăğù˰üŋİŎ˰ŐŰù˰ĚâőʭŞý˰ʯĖģʭý˰Ă÷ùĚŃ˰ŌʭâŒŕ˰Ŕý˰äģĚŃ˰ĚŞĻ˰ŏʭőʭ˙ŋĠŎ˰ŏĕʭĄĿùŏʭµýě Ŕµý
ˍ
ùĚµĨĐŒŎ ŏ

ŔČŖŊ˰ĚâŰĕ˰ěù˰ŗ˰ĂĠŞő˰ĢŰĚŃ˰ĚµâŰĕ˰Ěµý˰Ăµ÷ùĚŃ˰ěùŘµċ˰ŔÝ˰Ăğù˰ĂŖċ˰ŐŞ˙ŕ˰Ŕý˰ŗ˰ĕęùĕ˰ĕŘċŗ˰ŏí˰ęĕ˰ĜŞő˰ʭŕ

ŔČŖŊ
Ăğù˰˫Ėģ˰ęĕʭħ˰ĜŞő˰ʭŕ

ŔĄþŊùùŰŐŐĔğŏùĖýʭŒĸŎőŞĂĠŔÝĨĔģ˰ĚŕäŎ˰äĖőùŘă˰Ěŕ˰ʭýŔČŖŊãùµĄ÷ùĚŃ˰ʯĖµŒÝ˰Ă÷ùĚŃ˰ùę˰ŏíĚŃä

˰Ăğù˰ěʭČŎĠŎ˰ęŘŖ˙ċ˰Ă÷ùĚŃ˰ʭý˰łĿùŘŎ˰ŔÝ˙ŋʭőʭŏʯĖģʭýŁʭþİőùĨĿ˰ŌŦÝ˰ŉŘħù˰ʭýŞĎ˰ŔĄµģùĕ˰ûĚµķĖµģʭý

˕ŐýùãęĜċʯĿ˰ĚĤŒŊùäāʭ÷ùĚńŊùĚĤĸŊùʯʴʶʼʸ˰ʲʴ�ʴʳįŗĚģ˰ěù˰ŗ˰˔ä˰Ăþć˰ʭý˰ĂńĿùŘŎ˰ŏŘ×ľĐµĨŎãʭŕ

Ěģ˰ŉŘħù˰ʭý˰ĂńĿùŘŎ˰ŗ˰ĕŘċŘŎŰĂĸ˰
ę˕˰Ėģʭý˰ęùĕęŘēĚýÛőíĚŃ˰ŌŘŋķ˰ʯĂĿĚĸŎ˰ʲäʯʴʶʻʹ˰ʲʷʺµʸʴ
˔

ĕʭŒĄğùŔýíŰŔ3¸ Põ PJPù
T
ó PÑT8

P
*¸T÷RõOFý

QÑP8
SP
ĈR,RH¸

PÒRóR ºRúRõ Tý
P
ì2ùĚýãāʭþćùŉŗĜőŏíĚŃĚµýŔµČŖŊĚµŃŰĢŏŘµ×

ĚþŎʭŞÏDĚŃŰĤäʯĕŘýőŞĜŊťĖĄğùäŌʭ˙ăʭőĂğùˉŔÝùĚ×˰ěù˰ĕùĚŎˈŌŘŃˇ˰ùęä˙őŏùŘă
ˍ
ʭĿĚħĚŃŰĢĂµĠőùĕʯ

ŏŘ×ʭŒýĚýíŰŔ3¸āR Ɋ PÎ
Pã M̧ø) TÎ

Q
ì QI P̧

T
ǽ PÏTø

P
*  Rò PÍȠ PJ2˕˰�Ŕįʴʴʶ˔ʯĕùĚŎěùʯŌŘŃ

ˍ
ʭĿĚħþŃŞŔŋĚþŎʭŞÏDőŞĂĠʯŔµÞŋý

őʭĠÝäĂğùŔÝěŏʭýýĚķäĖőęùĕŗŏíĚµŃùęäŎĖµŒ˙ŖĿŔµÝ˛Ŏʭµģ˛µ÷ʭþŃ˰ĕĖµĸĄŎäŎĕŘµģ˕őŦńµĠķäʯ

ĎĄĿãęʭþŊùʯʴʷʵʷ˰ʲʼ�ʻ˔
ĢŰĚµŃ˰ŏʭµýě˰Ŕµő˰ŗ˰˫Ėµģ˰ĎŰĚĨă˰äýĚķ˰ŏʭýě˰Ŕý˰ŏíĚŃ˰ŉŗĜő˰Ŕý˰ŔŰí˰ŐŰù˰ęĕ˰ŏŘ×˰ˉ

Ń˰ĦĄĔŎ˰ŗ˰Ăğù˰ãĕĖĸĄŎ˰ŌùŘŃù˰ŗ˰˛ŰʭþŃ˰ŏʭýě˰äýĚķ˰ŏʭýě˰
ĂµĠŞő˰ĢŰĚµŃ˰ŔµŋŞþùĚýʭµŒýŰŐä˙őŏùŘµă˰ŏʭµőŘ×

ĚŃ˰ŏʭýě˰Ŕý˰ŏíĚŃ˰ŉŗĜő˰Ŕý˰ŏùĖńĄĸŎŰʯĢùŰŐ˰ùę˰ŔČŖŊĎŞĨĿŐŰĚăŔČŖŊĂĠőùĕʯŔÞőʭŒ×ēĚýäŏʭýěŏʭğʭŒģ



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʳ
ğęĚýäÝĂŞŀŞý˨˛ŕù˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ęĕ˨ˬĜ˙ŕ˨Ă÷ùĚŃĂŞE

ŎōĈŞýùĚă˨ŐŖÝä

ʵʴ

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

ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

őŞĜĚýùŰŐĖőĕʭńĄķùŔÝŔČŖŊãʭŕŃĚģäĚ˫µŰĜċûĚµĸŊùŔµý˫ÚŰŗŔµČŖŊŌŘµŃµ˙ăŞōĎŞµĨĿĚă˰ ŗûʭµőĚăěù

ŔČŖŊãʭŕĂ˙ĠŃãʭŕýĚĻäŏŘ×ěʭČďĂğùŗĚáùēĚýäŔČŖŊĚŃŰĢùęĎŞĨĿĚăŔĄĠőùĕʯĖőùäŎĖőùŘă

ŔýùŰŐŊĕŞ˛Ėģʭý˰ŔÝŔĄğùŘēĖőùŎŘŃäÏ˰ŔÝŞĚþŎʭĴĸă˰ùę˰ŔĄğʭēĚý˰ŏí˰ěùŞōĖŒŒÝġŘµőęėí˕ʯęʭµăŰĒ˰ŗ˰ŏʭµýě

ýĚķ˰ àŒŕĚĿäʯʴʶʻʷ˰ʲʷʺ˰˔ŗŰʭĕùĚŎěùŉŗĜőŏíĚŃŔýŔČŖŊĚŃŰĢʭŒĸŎãĻþŊʭŞĂĕęùĕˉŰŒĸäĻüŊʭŏíŗ

ĢĔýōĴķùŏíĚýĝʭğùŔČŖŊĚŃŰĢĂğùʯŔőùŰŔÞŒŎʭ˙ăäŏíķŞ
ˍ
ʭŒŔČŖŊĚµŃŰĢĖµģʭý˕ŐµýùʯĚþŊùĖµþķ

Ŗ˙ĄŊùŞʯĖʴʶʻʺ˰ʲʻ�ʵʳʻ˰ˉőŦńĠķäʯĎĄĿãęʭþŊùʯʴʷʵʷ˰ʲʼ�ʺ˔
7ʸ5

ʭýʭŒķŰĂŔýüŊʭİŎÏŞĢŔĄŀáä˙őŏùŘăęʭĨĐőùĂ÷ùĚŃŒĄþŎäĚýŀĔăŞľùęŔµýĂµŖċĚŃŰµĤäŏĕŘµý

Ă÷ùĚŃĘÏŰĂĿĚʯäŊŗäŎŏùŘăŏíùęŔýķŏùŘŒŰÞäěùāʭ÷ùĚŃŉŘþńŎęĕĚĴőĂĿĚá


˨
ŌęʭŖ×ġęʭâőˬĜ˙ŕęĕľĐĨŎőʭ˙Ĉķä

ŏʭ˙ŕŔőŘáŔÝ
ˍ
ʭńýʭğőŞĜăęʭģùäʯĂĿęŰÞäěùĸŎŞʭŕęʭäŰŔÝŏùĖŒ˙ĤőùĕōŋķĂµ÷ùĚŃùĚµýãĘµÏŰġĚŗµŰʭ

ęʭŒÝŏĕʭŖőŰÜĂ÷ùĚŃĚĴőĖŎĖőęùĕʯĂńýʭİŎŏíʭýľĐĨŎőʭ˙ĈķäĂğù˰
ŔĄþŊùùµŰŐŁʭµŀăùĚĴőěùāĖµģŗ

īľĸăŗʭŀĄŎäęĕŔŊŘńŎÝŞŀŞĂŁʭþİőùęùĕęŘēĚýĂğù˰
üŊʭĻŏʭ˙ŊʭķōŋķĂ÷ùĚŃŗĚµĠŀŎùŏĚµýùµŰŐĚµĴő

ĖŒĄĠŕŔÝĚáùĄ÷ùĚŃäľŊʭĔŎĚħŰĎʭýōğęĮĔŊùľĐĨŎőʭ˙ĈķäĂģùĕʯĂµğù˰ĮŃʭµğ˰ęʭµþĄķù˰Ŕċęĕ˰ěùʯ

˙ŕ˰ŔýŞŐğęĚý˰ŌʭâŒŕ˰Ŕý˰ĂŖċäýĕù˰ĖķùŘŃ˰ŗ˰ŉŘħù˰ʭý˰ŏí˰Łʭþİőù˰Ěý˰˫ŗŦķ˰ľŋĄĔŎ˰āʭ÷ùĚŃŞāʭù˰Ŕµý˰ûĚµķµŰŐ

ĸŎŞęʭĕʭŒĄğùäŎĖŒŒÝ˕ę
Û˰ʲʯ´ùĚĿäőʭµĸŎŏíĚńŊùʯʾˁʽˀ˰ʲʾ�ˆ˃ˉŐýùŌŦµğʯ˛÷ʭµĬĿŏíĚµńŊùʯʾˁʾʾ˰ʲʿʾ˄˰ˉ

Ěþįãʯ˰ĶŎʭċŏʭŞþŊùʯʾˁʽ˂˰ʲˀ�ʿˁ˃ēĚý˰ŗ˰˔äĂńĿùŘŎŊʭ˙ĄďùäŗĖńăŰĚãĂ÷ùĚŃʭýľĐµĨŎùęőµŞĜ˰ŏí˰Ěµý

˫ĕŗĜĿùĖőù˕ŐýùãęĜċʯĚĤŒŊùĿäāʭ÷ùĚŃʯĚĤĸŊùʾˀˆ˂˰ʲʾ�ʾʾ˔
7˃5Ěáùġęʭâő˫Ĝ˙ŕęĕľĐĨŎőʭ˙Ĉķäʭµý

ńĐăŞłŗŰʭŀĔăŞľłþİŒŎĖģʭýʯäŎŏùŘăŏíùęòŎŰĖãĚýŏíģŞ˫ŘěùĂ÷ùĚŃĂĠőùĕ


Ŕ×Ěáġęʭâő˫Ĝ˙ŕŔý˛ÞģěŗĚŎùãŏíěùāʭķùĖýù˛ŞŋēŐýĖ˙ďùŕùĚĿµŞĖãęĕŏĚµŃŌŗĕĚµČŕã

Ăğù˰ʯĂĿĚĸŎ˕Ŗ˙ĄŊùŞĖĿäŌŘŋķŏíĚńŊùʯʾˁʾ˂˰ʲʾ�ˀ˃ˀ˔äŊŗ˰ʯŏʭ˙ŕŔőŘáŔÝŔýŏʭµŎěµÏŞĢěùġęʭµâő

ľĐĨŎäŎĚýʯĕĕĚá˰ęĕŏʭýěãʭŕŎʭğä˰ĽĚďˈľŊù˰ˇő˰ùę˰˫Ĝµ˙ŕ˰ĢµńőµŞĜùŰʭµŀäŎ˫ĕĚµÝĂµğù˰
ùĚµýã

ĦĔĤŎŏĕĚÝ˫Ĝ˙ŕęĕŰÜŔ˙ŋÝěùŗĕģŞ˫Ř˫ĕʭŀĄğùäŎĖģģ˰ʲŞ˫ŘĄ÷ùĚŃ˰ʭý˰łĿùŘŎ˰ŔÝ˰ŉŗùä˰ęĕ˰ŔµÝ˰Ăµğù

ńĐă˰Ŕý˰ùę˰˫Ĝ˙ŕ˰ŏíŞł˰Ĳŀŋă˰ Ě˫þő˰ʭý˰ŗäŎĖőĕĚÝŒý˰Ŕý˰ĭŘýĚŎ˰ŗä˙ăŞōÏ˰ŌùŘŃù˰ŗŞŏŘŎùĚ˰ŏí˫ĕŘýĂµğùù˰ęĕ˰
µŰŐ

ģŞ˫ŘˈľŊù˰ˇýŞĚâőʭĔĤă˰ĕŘē˰ûĚķ˰ŗ˰˫ĕŘý˰˫Ĝ˙ŕŞĦäŎĕùĕù˰ŔÝŰŐ˰Ăğù˰˫Ĝ˙ŕŰʭĕ˰ŔőʭµĤő˰ŗ˰ľŊùŰĚµâã

ùĚýãģ˰
ĂģùĖő˰ĕŘċŗ˰ŏíŞ˫ŘĚŃ˰ŔČŖŊ˰ʭý˰łĿùŘŎ˰ŔÝ˰ŌŗĕŰĢʭĠ˙ŕ˰ŗŰŏʭâŖµĠă˰ʭý˰ŗ˰ Ě˫þő˰ŏŗĖý˰ŔÝ˰˫ĕŘý˰ŏíŞ˛

˰ęĕ˰
ĕŘý˰˫ùĚ˙ŕùŰŐ˰ĽĚď˰Ŕğ˰ěù˰ĂŊʭďˈľŊùˇ˰ʯˈŗùŗ˰ˇ˰ŗˈŰ´ʭˇ˰˫ĕʭŀĄğùäŎĖģ˰
īŘăŞĎýŞĚĄµĤùŰŔµÞŒĚµáù

˫Ĝ˙ŕęĕŉʭďŀĔăŞľľŊùŰʭĖŒőʭ˙ŕľŊù˰ĕŘýŔýāęŘħˈľŊù˰ˇ˰ŔĄµģŘőäŎĖµģ˰Ěµáù˰ŗµŰ´ʭ˰ĖµŒőʭŎ˰ŗµŰ´ʭ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŔýāęŘħˈŰ´ʭˇ˰Ěáù˰ŗˈŗùŗ˰ˇŰʭ˰ĕŘý˰ŏí˰ĖŒőʭŎŔýāęŘħ˰ŔĄģŘő˰ŗùŗäŎĖģ˰ŗ˰˛µńő˰üþğ˰Ŕý˰Ěáù˰ŗµŰʭ˰ŗ˰ŌʭµĻĕù

ĻŞĚ˰ĽĘď˰ŏíäŎĖģŔÝ
ˍ
ʭğʭğùġęʭâőä˙őʯĖģĚâŎùŰŔÞŒęĕŉŗùŔ˙ŋÝĕŘýŔÝęĕùŰŐāęŘµħ˙ŕŞŔµĤ

Ŕý˛ÞģľŊùġęʭâőäŎĖģ˕ŐýùãęĜċʯĚĤŒŊùĿäāʭ÷ùĚŃʯĚĤĸŊùʾˀˆ˂˰ʲʾ�ˁˁ˃
˔

ʭýŔĸċùĚŎŔýŐĄŎľĐĨŎãʭŕőʭ˙ĈķäùŰŐĕŰ˫ʭáĖŘńăŰĂäŎĕŘģŔµÝŘőŰŏʭáĖŒµĠùµŰŐľďʭµĨŎęĕ

ġęʭâő˫Ĝ˙ŕłþİŒŎʭýĕŰ˫ʭáĖŃŏŦ÷ʭŔýŀĔăŞľęĕĂ÷ùĚŃ˫Ĝ˙ŕ˛˙ķ˫ĕĚÝĖµőù˰ŗŔµýäķŘőĚµŃ˰Ăµ÷ùĚŃ˰ěùŰĢ

ÏŞŗĚã˫ĖģĂğùċʭď˕äķʭ˙ğùŞŋäʯğęĚýäùŗíäŰ˰ŗ˰˫Ĝ˙ŕãęùŘģĕãʭŕ˰ʯŏíĚµŃ˰Ă÷ùĚŃ˰ęĕ˰ŏíʴʶʻʵ˰ʲʼʺ˔


ŐŰùĚýʭŒýĕ˰Ŕý˰ĖŒĄĠŎ˰ŗ˰ĕùĖēęŰ˫ʭáĖĚĈÝùŰĂĚĠŀŎŰŐ˰ĂµŖċ˰Ŕµý˰Ăµ÷ùĚŃ˰ōµŋķ˰ŏùĚĴő˰üďʭħ˰ŗŁʭµþİőùµģŞ˫Ř

˰ľĐĨŎ˰ġęʭâőŖĠă˰ʭýŞ˛˰ʯ˫Ĝ˙ŕäŎŏùŘăòŎ˰ùę˰ŏíŰĖãĚŃ˰Ă÷ùĚŃ˰ĚýŰĢ˛ŕù˰Ŕµý˰ûŘµĠŒŎ˰Ăµ÷ùĚŃ˰ŗĂµŞýE

ĕĚÝ˰ıʭĐŊʯäŊŗŔØőíäŎŏùŘăęĕĕĚÝ˰čĚİŎ˰ĒğʭÏʯù˰ŔÝ˰Ăğù˰ŏíŰŐģŞ˫ŘġęʭâőʯŃĕŞ
ˍ
ʭńőʭŎĚĿ˰ŏʭ˙ŕä˰˫ĕŘµý

ŋē˰ŔÝŞŔŀ˰ŔÝ˰Ăğù˰˫ĕĚÝ˰ęĕʭħ˰ŌŘğĚýĝʭğùĚŃ˰ŔČŖŊ˰ʯĽŦĄēù˰ŌʭâŒŕ˰Ŕý˰ŏíŰĢù˰ŗ˰Ėµģʭý˰ÛŦŎµŰŐĜŊ
ˍ
ʭµŎŗ

ýŞĚâőʭő˰˫Ėģ˰ŉěʭő˰Ă÷ùĚŃŞĂĠ˰
ŐŰùĚýʭŒýŏŘ×üŊʭĻŘőŰŏʭáĖŒĠľĐĨŎĚŃŰĤäĖőĕŘýŗŀĔăµŞľ˫Ĝµ˙ŕęĕ

ĶþįŏʭőíʭċãŔĄĿĚáĕŘýŗěùĿĚįäŔýŌʭâŒŕěŗĚýʯĽŦĄµēùĂµ÷ùĚŃŏʭµőíĐċęùµŞĂ˰ľĐµĨŎ˰ʯŔĄµģùĕĚµý

ĝʭğùĴŒă˰ŏíŞō˫ĖģĂğùőùĕ˕äʯŊùōÞĐ˙Ŀä˰ʯľďʭĨ˙Ŋù˰Įńőʴʷʳʺ˰ʲʴʸʴµʴʸʵ
˔

ĄőŞČŔ

˰ěù˰ĞÏäğęĚýãʭŕŌʭČőù˫ĖģęĕĢŕŗÚµÏĚµīʭďÏŞŏŘµŎùĚòŎµŰāùĖŗĢŊʭ×ãʭµŕĂµ÷ùĚŃ˫Ĝµ˙ŕ

ĝʭğùĚýĂ÷ùĚŃŉŘńŒŎŗüĠĄŒŎŔý˛ŕùĂŞýEʯāʭÞőėŰ˛ĕʭŀĄĠŎ˫ĖģʲĂğù

ġęùĜáãʭŕùŗęäŰ˰ŉùĕĚýĂ÷ùĚŃ˫ùĚ˙ŕʭýŀĔăŞľ˫Ĝ˙ŕŔýĂŖċŏùĖńĿĖŒµğŗ˫ʭµáûùĚİµīùµŒĄŎä

ęʭ×ĕľĸīĖŒĄĠŕŗä˙őŏùŘăùċʭČĄďäķĚģäĚýĂĐħŏíŔŎʭŃùĕĚÝ


őùŗùĚĿäġęùĜáãʭŕęʭăŰĔäĕĖĸĄŎ˰āťŘńŒŎ˰ŗãý˰ŔÝŞĚâőʭŖµĠă˰ʭµý˰˫ùĚ˙ŕ˰Ă÷ùĚŃŞ˛˰˫Ĝµ˙ŕęĕŔµČŖŊ

ĚŃŰĢĂğùʭăě˫ùĖőùěŰĕʭãùŰŐ˙įùŞŏʭŒùęŔýĂğĕäŎĖŕĕŔÝęĕŔČŖŊĚŃŰĢ˫Ĝ˙ŕʭµýńĐăµŞłĂµ÷ùĚŃ

ä˙őĖģ˰ŏùĖńĿ˰
ġęùĜáäŰʭŕĩęʭĸŎʭýùŰʯŐŊĕŞŋäĕŰĚâĚýāŘŃùŰŐĂğʭķĕù


ęʭĨĐőùŉŗĜőŏíĚŃĚýŔČŖŊĚŃŰĢġŗĖĔŎĂğùŗä˙őŏùŘăʭýĕʭŒĄğùŔýʯŏíĂ÷ùĚŃ˫ùĚ˙ŕʭýŖĠăŞ˛

˫Ĝ˙ŕùęʭŖŒăĂ÷ùĚŃĐħŞĎĂĠőùĕ
ʭķĕùãĎĨĿùŏĕŘýŔČŖŊĚŃŰĢōŕęĕġęùĜáãʭµŕęʭµăŰĔäŗōµŕ

ĢŕŗÚÏãʭŕŏʭýěäĄēʭŒģʭýĕĚăŰʭŕĖãĖċã˫ùĚ˙ŕ˫ĖģĂğù


Ŕ×ĚáİŎĂńýʭĂ÷ùĚŃʭýōğęľĐĨŎőʭ˙ĈķäŰÞäěùĸŎŞʭŕęʭãĘÏŰġĚŗĄďäŘŊŗùŰĂŰÜĂ÷ùĚŃ

˰˫Ĝ˙ŕ˰ĕęŘŎ˰ęĕ˰ŗ˰ĂğùĢŕŗÚÏãʭŕŌʭČőù˫Ėģʯ˫ùŘáġęʭâő˫Ĝ˙ŕĚµýĝʭµğùĂµ÷ùĚŃ˫ùĚµ˙ŕʭµýŖµĠăŞ˛
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ğęĚýäÝĂŞŀŞý˨˛ŕù˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ęĕ˨ˬĜ˙ŕ˨Ă÷ùĚŃĂŞE

ŎōĈŞýùĚă˨ŐŖÝä

ʵʶ

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

ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

ĂğùʯäŊŗōŕŔýĂŖċĦŃʭőŏĕŘýōğęĮĔŊùęĕġęʭâő˫Ĝ˙ŕŗōŕŉʭĈĄŎùŏʭŎĚĿŋēŞŔŀŌŘğŒþŎäĚµý

ġęʭâőĚýŔČŖŊĚŃŰĢŔýŌʭâŒŕěŗĚýʯĽŦĄēùä˙őŏùŘăķĖŎäŉŗĜőŏíĚŃĚýʭŒþŎãùŰŐĂ÷ùĚŃĖģ


ēĚýäûʭĐħùʯĂļŊĕùŰŏʭþĂµ÷ùĚŃ˰ōŋķ˰ŏùĖŒ˙Ĥőùĕ˰ŗʯńĐăµŞłę˰ùę˰˫Ĝµ˙ŕŰĄµīʭäýŞ˫ĕŘµŖµħŘăŞľ

˫ĕĚÝĖőùŔÝĂğŦğùęġŗĖĔŎŗĄďäŊŘăŞĖùŗíäŰʭģŘēʭőŰĖŒäŎĖŒÝ˰
ŐŰùěùʯŗęĚýĝʭğùğŘăŞĶāʭ÷ùĚŃ

ʭČŎěęĕēĚýäùŗęŰāʭęĕĚ˫ĄĠáŔČŖŊãʭŕĨĿŞĎŏʭýěŗýĕùµŞāʭûĚµķʯäŎŏùŘµăĂµ÷ùĚŃ˛ŕùĂµŞýE

ÏŞŏŘŎùĚ˫Ĝ˙ŕùęùęùĕãĐĄğùʭĠŏĂĠőùĕŔÝŔýőŞŘÞäŰŗěŰʭþäŰĂ÷ùĚŃÜ˙ÝäŎʯĖµŒÝŐ˙µīùŰŔµÞŒęĕ

ʭŒĸŎãŏʭáÙùŗŗŌŘŖŀŎŐĄŎőŞĜŋŋēäùŰĕʭČä˙őĖŒÝ


äÏĂģŘőʭŕ

7ʴ˰5ŊùĖ˙ĐŎ˰ŔőŘ˙ő˰ŏùŘŒķ˰Ŕý˰äĿŘĄŎ˕˰äĈŞŋʴʶʻʷġ˰ęŘŖĤŎ˰ŏʭŰęʭŃ˰ŏʭŞŎ˰ęĕ˰Ă÷ùĚŃ˰ŐŰù˰ŏùęùĖŎĕĚğ˰ěù˰˔

˰āʭŰí˰Ă÷ùĚŃ˰ʲŉʭĈŎ˰ãùĚý˰
Ăğù˰ĚħʭĸŎʴʻʼ˰ʭăʴʼʸ˰ęĕ˰˫Ĝµ˙ŕ˰˛ŞŖµĠă˰ĝʭğù˰Ěý˰ŗù˰ĮğŘă˰ŏùĚ˙ķ˰ŉí˰ ę˫Řğ


äýùęʭĿ˰ŏŘŒĿ˰ŗ˰ŌŘŋķ˰˫ʭâĤőùĕ

7ʵ˰5í˰ĽŦĄēù˰ŗ˰˛ńő˰ÜŞÞŀă˰Ŕý˰ŌʭĠŃù˰ŐŰù˰äŎʭ˙ă˰˫Ėģ˰ĚĤĄŒŎ˰˫Ėőęʭâő˰ěù˰ŔÝ˰äýʭĄÝ˰ęĕ˰ĊŰùę˰Ă÷ùĚŃ˰ʭý˰ŏ

˰ŔĄĿĚá˰ęùĚŃ˰ĆĐý˰ĕęŘŎ˰ŦĨŀŎ˰Ă÷ùĚŃ˰ŏí˰ŔŞċŘă˰ŗĂğù˕˰Ŕý˰ûŘĠŒŎ˰āʭ÷ùĚŃ˰ęĕ˰äĤŕŗÚÏ˰ʯäýùĚă˰ŐŖÝ˰ʲÛ
ę

˰ʯāʭŒ÷ʭŃ˰ĚŖ˙áęĜý˰˫ʭâĤőùĕ˰āùęʭĤĄőù˰ʯĂŞý˰˛ŕùʴʶʼʻġ
˔

7ʶäáÚŰŗ˰5ãʭŕùŗíäŰĕù˰
Ėģʭý˰ęùŘģĕ˰ŏí˰Ă÷ùĚŃ˰ŔÝ˰˫Ėģ˰üċŘŎ˰˫Ĝ˙ŕŰŏʭþŗŏʭýěŏʭğʭŒģù˰ęĕŰŐ˰ûʭý

Ńĕ˰āùĚĴőŞńä˰čĚµİŎ˰ùę˫ĕĚÝĖµőùµŒĄþŎ˰ŔµÝä˰ĚµýŉŘµħùŗĖµķùŘŃőʭµýěäŗùŗíäµŰĂµğù˕
ęÛċʭµď˰ʲä

ķʭ˙ğùŞŋäʯğęĚýäùŗíäŰ˰ŗ˰˫Ĝ˙ŕãęùŘģĕãʭŕŏíęĕĂ÷ùĚŃ˰ʯľĐĨŎ˰ĂýʭĄÝ˰ŗ˰ŏíĚŃʴʶʻʵ˰ʲʼʳµʼʵ˔


7ʷ˰5˰ŔĄŀá˫ĖģŔÝĠÝäýŞĚĄĤěùŗùŔýĂ÷ùĚŃĚĐþăŔĄģùĖőěù˰ŏʭőí˰ěù˰Ěăʭőùĕ˰ŗ˰Ŕĸþğ˰´ùĚŃ˰Ěý˰ŌĖŃù˰ŗù˰ŗ˰Ěŕ

Ŗċŗä˰˫ĕŘýĂğù˕ęùŗĜþğãʯûĘŖŎŌʭÞďšùʯʴʷʴʷ˰ʲʹ�ʶʶʼ
˔

7ʸ˰5ʭý˰ĭʭþăęù˰ ęĕ˫ʭáĖŰĕʭŕŗāùĚĴőľŋĄĔŎÏŞŏŘŎùĚŉŗĜőŏíĚŃĚýŔČŖŊĚŃŰĢŗ
ˍ
ʭğʭğùŔČŖŊãùŔµÝ

ŏíĚŃĚýĝʭğùŏíŉěʭő˫ĖģŗĕŔŊʭńŎŔőʭńńĐŎŔĄģʭâő˫ĖģĂµğùʲʲĂµĠĔőµĄČďäʯµĤŕŗÚÏäę˫ʭµýęĕ

ŔČŖŊŏíĚŃĚÝŰʯōŔŋČŎŖŊùŞāʭŗʯŁŘńďę˫ʭ˙ģʴ˰ʯʭÏŞŰĜŗŏʭĄĠŎěʻʵ˰ʲãĚâŰĕ˰ŗŋķäʯĕùŘċŔČŖŊŏùĚŃ

ĚÝŰʯōŔ˙ċĚăŐŞĠďäŋķńőŞʯŏʭŔŋČŎě˫ŘďʯŏʭŖŀħùę˫ʭ˙ģʹ˰ʯʴʶʻʳ


7ʹ˰5ÏŞŏŘŎùĚĂńýʭİŎ˰āʭ÷ùĚŃʭýōğęʯľĐĨŎ˫ʭáĖµŰĕãʭŕăŗʭµŀĄŎäĕŘµċŗĕęùĕę˰ʲÛ
äµŖńĿ˫ĕùě˰ŗ

ĕŰʯŏùĚâ˛ďùĚŎęŘİăĸŎŞęʭĐĨŎ˰ōğę˰ʭý˰ĂńýʭİŎĘÏ˰ęĕ˰ľŰġĚ˰ʯāʭ÷ùĚŃʴʶʼʺ˰ʲʷʺµʹʻ
˔
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĶýʭŒŎ

ʾ
˰ʯōŰĚÝ˰ŏíĚŃŔ˙ċĚă˰ʲŜŰʭīę˰ʯŏùęʭµÞ˙ŕ˰ŗ˰ŜŋķĖµ˙ĐŎ˰ʯŜőʭŖŀµħù˰ŜµâŒŕĚĿ˰ŜăʭµńŞńĐă˰ŔµĠğŘŎ

˰ʲōŃ˰ʯĚÝĘŊùęùĕʾˀ˅ˀ
ġ

ʿ
ĖŞğ˰ʯäĐİýùüŰĘŖă˰ʯäŋķĖ˙ĐŎŉʭń˙Ŋù˰ûʭĄÝ˰ĎŞńŒă˰äĿŉʭċęäý˰ʯäģʭČŒŊùʭċ˰ʲʾˁʾ˄Ł


ˀ
ŔŋŊùĖþķ˰ʯŔþŞģ˰äýù˰ŐýùŐý˰ʯľŒĨ˙Ŋù˰ʯĖ˙ĐŎĖŞĸğ˰ʲłŞńĐă˰ĚµĤŒŊùŗ˰ŔµķʭþİŋŊ˰ĚµÞŀŊùęùĕ˰ʯŌʭµĐŋŊù

˰ʲāŗĚŞý˰ʯĶŰěŘĄŊùŗʾˁʽˆ
Ł

ˁ
˰ÛęʭþŎ˰ʯĚŞćù˰Őýù˰ŐýĖ˙ĐŎ˰ʯĀŰʭŖŒŊù˰äĿ˰üŰĚĻ˰ʯäďʭµŒį˰Ėµ˙ĐŎ˰ĕŘ˙ĐŎ˰ʲłŞńĐă˰ʯĚćšùŗ˰ĆŰĖĐŊù

˰ʲōŃ˰ʯŏʭŞŋŞķʭ˙ğù˰āùęʭĤĄőùʾˀ˃ˁ
ġ

˂
˰Őý˰Ė˙ĐŎ˰ʯãęĜċ˰ŐýùĖ˙ĐŎ˰äĿ˰ĚĤŒŊù˰ʯāʭ÷ùĚŃ˰ʯĵʭþħ˰Ė˙ĐŎ˰äŋķ˰ʲĎŞĐĨă˰ʯĚĤĸŊù˰üµĄÞŊùęùĕ

ŔŞ˙ŋĸŊù˰ʯ˰ʲāŗĚŞýʾˀˆ˂Ł


˃
˰üĠĄĐ˙Ŋù˰ʯĎĄŀŊùŘýù˰ʯäŒċ˰ŐýùäĿĚńŊù˰ėùŘģ˰˫Řċŗ˰ŐŞŞþă˰ĞŋČ˙Ŋù˰ʯʭŖŒķ˰čʭĬŰťùŗ˰āʭ÷ùäŋķšù

˰ŏŘøĤŊŔŞŎŦğţù˰ʯ˰ʲ Ě˫ŕʭŃʾˁʾ˂Ł


˄
˰ĉĚŀŊùŘýù˰ʯãěŘċ˰Őýù˰ŏʭ˙ďĚŊùĖþķ˰Őýäŋķ˰äµĿ˰ĚŞĠ˙Ŋù˰ĕùě˰ʯ˰ōµŋķĚŞµĠŀĄŊù˰ŁùěĚŊùĖµþķ˰ʲłµŞńĐă˰ʯ

˰ʯãĖŖŎûʭĄÞŊùęùĕùäýĚĸŊ˰ʲāŗĚŞý˰ʯʾˁʿʿŁ


˅
ŔŰŘŊʭē˰Őýù˰ʯŔŋŊùĖþķŘýù˰ŐĠď˰ŐýĖ˙ďù˰ʯäµĿ˰ĚĨĄĔŎŏíĚµńŊù˰ėùŘµģ˰ŐµŎ˰ûʭµĄÝĶŰĖµþŊù˰ŔµþĄÞŎ˰ʯ

˰ʲ Ě˫ŕʭŃ˰ʯäþŒĄ˙Ŋùäýʭă


ˆ
˰ʲľČő˰ʯŔŰęĖŞĐŊù˰ŔĸþİŎ˰ʯŌŘŋĸŊùĚĐý˰ŁĕʭħĖ˙ĐŎ˰ʲłŞńĐă˰ʯŉʭċę˰ʯŐĠď˰ʯäŋď˰ĕŗùĕ˰Őýùʾˀˆʿ
Ł

ʾʽ
˰˛÷ʭĬĿ˰ʯōğʭŃ˰ĖŞþķŘýù˰ʯŌŦğ˰ŐýùŏíĚńŊùŔ˙ŊʭĸŎ˰ŗ˰ʯŔýùĕí˰ŗ˰üĄÞŊùęùĕŔŞ˙ŋĸŊù˰ʲāŗĚŞý˰ʯʾˁʾʾŁ


ʾʾ
ŌŘ˙ķ˰āęùěŗ˰ʯĖŞŖ˙ĄŊù˰ʯľğŘŰ˰Ě˙ķŘýù˰ʯĚþŊùĖþķ˰ŐýùĽʭŃŗťù˰ŏŘøĤŊù˰ŗ˰ʲûĚļŎ˰ʯŔŞŎŦğţùʾˀ˅˄
Ł

ʾʿ
ãĚ÷ʭĬĻ˰Őýù˰ʯ˰Őý˰Ė˙ďù˰äŒŞĠď˰ʭīęĖ˙ĐŎ˰ʲłŞńĐă˰ʯŉʭċĚŊù˰ʯŐŞĠďäŊŦċ˰ʲōµŃ˰ʯĆŰĖĐŊùęùĕ˰ʯ

ʾˀ˅ʽġ


ʾˀ
˰Őý˰Ė˙ĐŎ˰ʯęŘĴŒŎ˰Őýù˰ŏʭĠŊ˰ʯŌĚÞŎĸŊùûĚ˰ʲōŃ˰ʯ ě˫Řď˰ûĕù˰ĚĤő˰ʯʾˁʽ˂Ł


ʾˁ
äīę˰ʯãĕʭýíĚĄğùŐŰĖŊù˰čĚģ˰ʯŐýù˰ŔŞĿʭģüċʭď˰ʯ˰üĄÞŊùęùĕŔŞ˙ŋĸŊù˰ʯāŗĚŞý˰ʯʾˀˆ˂Ł


ʾ˂
˰ŏʭŞķù˰ʯŐĠĐŎ˰ĖŞğ˰ʯŐŞŎùŔĸŞĤŊù˰ʯāŗĚŞý˰ʯāʭķŘþİ˙ŋŊ˰ĽęʭĸĄŊùęùĕ˰ʯʾˁʽˀŁ


ʾ˃
˰ŏʭŞďŘýù˰ʯäĠŊĖőù˰Őý˰Ė˙ĐŎľğŘŰ˰ʯ˰ĮŞĐ˙Ŋù˰ĚĐþŊù˰äĿĚŞĠŀĄŊù˰ʯäŃĖµħ˰˛Ş˙ċĖ˙ĐŎ˰ʲłŞńĐă˰ʯ

ĕ˰ʯāŗĚŞý˰ʯĚÞŀŊùęùʾˁʿʽŁ




˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʶʳ
ğęĚýäÝĂŞŀŞý˨˛ŕù˨Ŕý˨ûŘĠŒŎ˨āʭ÷ùĚŃ˨ęĕ˨ˬĜ˙ŕ˨Ă÷ùĚŃĂŞE

ŎōĈŞýùĚă˨ŐŖÝä

ʵʸ

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

ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

ʾ˄
˰ʯġʭăęėí˰ʯġŘőęėíˈŏí˰ŐĄģŘő˰ãęùŘģĕ˰ŗ˰˫Ĝ˙ŕˇäµğęĚý˰ŗ˰āťʭńŎ˰ŔŋČŎ˰ʯʭŕ˰ ę˫ʭ˙µģ˰ʯʾ˄˰ŗʾ˅˰ʯ

ʾˀ˂ˀġ


ʾ˅
BBBBBB˰ʲŏùĚŖă˰ʯĂ˙ğ˰āùęʭĤĄőù˰ʯäýĚķ˰àŒŕĚĿ˰ŗ˰ŏʭýě˰ĒŰęʭă˰ʯʾˀ˅ˁ
ġ

ʾˆ
ĎŞĐħ˰ʯ˛Şķʭ˙ğù˰Őý˰Ė˙ĐŎ˰ʯãęʭĔý˰ʲāŗĚµŞý˰ʯĶµŰěŘĄŊùŗ˰ĚµĤŒŊùŗ˰ĀµķʭþİŋŊ˰ĚµÞŀŊùęùĕ˰ʯãęʭĔþŊù

ʾˁʽʾ
Ł

ʿʽ
˰Őý˰Ė˙ďù˰ʯʭŒýĚĤþŊù˰´ŦĬĿ˰ĽʭĐăù˰ʯĖ˙ĐŎ˰ʯ˛Şķʭ˙µğù˰Ėµ˙ĐŎ˰ŏʭþĸģ˰ʲłŞńĐă˰ʯ˰ĀµþĄÞŎûʭµĄÞŊù

ŔŰĚŕěšù˰ʯ˰ʲ Ě˫ŕʭŃʾˁʽ˄Ł


ʿʾ
äŊĖâŞýʯãęʭŰęĕäńăĖ˙ĐŎŗʯãęŘőʯŦŖģˈāʭ÷ùĚŃûŘĠŒŎŔý˛ŕùĂŞýEęĕĶ˙ČŎŏʭµŞþŊùˇʯ

āʭĸŊʭİŎĂ÷ùĚŃʯŏíĚŃę˫ʭ˙ģʿʯʾˀˆˀ�

ʿʿ
˰ʯʭīęĖ˙ĐŎ˰ʯäŋŞķʭ˙ğù˰äċʭďˈęĚýãęùŘģĕ˰ŗ˰˫Ĝ˙ŕ˰äŰùŗí˰äğãʭŕ˰ĂµýʭĄÝ˰ŗ˰ŏíĚŃ˰Ă÷ùĚŃ˰ęĕ˰ŏí

ľĐĨŎˇ˰ŗ˰āťʭńŎ˰ʯäğęĚýę˫ʭ˙ģ˰ʯʭŕ˄ˀ˰ʯʾˀ˅ʿ
ġ

ʿˀ
˰Őý˰Ė˙ĐŎ˰ʯãęŘýʭĤŞő˰ōÝʭďŔŋŊùĖþķ˰ÛęĖĄµĠ˙Ŋù˰ʯ˰äµŋķŐŞĐŞĐµĨŊù˰ãĚµ˙ď˰Ėµ˙ĐŎ˰ʲłµŞńĐă˰ʯ

˰ʯġùĚŎĕ˰ĀþĄÞ˙Ŋù˰ʯŔŰĚĨ˙Ŋù˰ʲāŗĚŞýʾˁʿʽ
Ł

ʿˁ
˰Őý˰Ė˙ĐŎ˰ʯäŋŎʭķ˰ĚďŐĠď˰ʯ˰˛÷ʭğŗí˰ŔĠğòŎ˰ʯŔĸŞĤŊùŉĂŞþŊù˰ʯ˰ʲōŃʾˁʽˆŁ


ʿ˂
˰ŐĠď˰ʯäŋď˰ŐýľŰĚģ˰ĚµĤő˰ʯŌŘµŋĸŊùĚĐý˰ŁĕʭħĖ˙ĐŎ˰ʲĎŞĐĨă˰ʯŉʭċę˰ʯľğŘŰäµīĚŊù˰ʯ˰ʲōµŃ

ʾˁʽʿŁ


ʿ˃
˰ŉʭċę˰ōČĸŎ˰ʯōğʭńŊùŘýùĖŞğ˰ʯäŰŘēĆŰĖĐŊùʯŔĿʭńĈŊù˰ĚĤő˰ĜÝĚŎŔŞŎŦğţù˰ʯōŊʭĸŊù˰äĿ˰ʲōŃʾˀ˄ʿġ


ʿ˄
ŏʭ˙Ĉķ˰Ě˙ķŘýù˰ʯäőùĕŐýĖŞĸğ˰äĿ˰ōÞĐ˙Ŋù˰ʯ˰ĮńőľďʭĨ˙Ŋù˰ʲłŞńĐă˰ʯ˰āĜµķ˰ʯĚµÞŀŊùęùĕ˰ʯŐµĠď

˰ʯŌŗĕ˰Íʭ×˰ʲłĤŎĕʾˁʽ˄
Ł

ʿ˅
˰ĒŰęʭă˰ʯŁĕʭħ˰äŀİĨŎ˰ʯäĸĿùęûùĕí˰ĀļŋŊùŔŞýĚĸŊù˰ŔµőʭĔýʭĄÝ˰äµĄőĚĄŒŰù˰˫ʭµâŰʭÏ˰ęĕ˰ĕŘċŘŎ˰ŔĔĠő˰ʯ


ĂŕʭńĿ˰ŔğęĖŎ

ʿˆ
ĉʭă˰ʯäĬăĚŎ˰ʯãĖŞýěĝŗĚĸŊù˰̡ āŗĚŞý˰ ʯĶŰěŘĄŊùŗ˰ĚĤŒŊùŗ˰ŔķʭþİŋŊ˰ĚÞŀŊùęùĕ˰ʯãĚŞģ˰äŋķ˰̡ łŞńĐă˰ʯʾˁʾˁŁ


ˀʽ
˰ŏʭŕĚþŊù˰ʯŐŰĖŊùęĖý˰ʯäĤÝęě˰ŌŘŋķ˰äĿŏíĚńŊù˰ʲłŞńĐă˰ʯ˛ĬŀŊùŘýù˰Ė˙ĐŎ˰üµĄÞŊù˰´ʭŞďó˰ęùĕ˰ōŞŕùĚýù

˰ʲāŗĚŞý˰ʯŔŞýĚĸŊùʾˀ˄˃ġ


ˀʾ
˰üŰĚĻ˰äĿ˰ł÷ʭŀŊù˰ʯŔŋŊùęʭċ˰ʯãĚĤĔŎěĆŰĖĐŊù˰ʯĚćšùŗüĄÞŊùęùĕ˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊùʾˁʾ˄
Ł

ˀʿ
ŐýĕŘ˙ĐŎ˰ʯãĚĤĔŎěĪŎùŘĻ˰ł÷ʭµńď˰Őķ˰ĽʭĤÞŊù˰ʯĚ˙ķ˛µŰĜŒĄŊù˰ʯûʭµĄÞŊùęùĕäýĚĸŊù˰ʲāŗĚµŞý˰ʯ

ʾˁʽ˄Ł




�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϵͲϯϬ
,19(67,*$7,1*�7+(�48$/,7<�2)�4,5$$7�2)�+$0=$+�,1�7+(�

5(&,7$7,216�$775,%87('�72�$+/�$/�%$<7��$6�
�������������������

ʵʹ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˀˀ
þğ˰üŕùŘŎ˰ʯäŋķšùĖþķ˰ĖŞğ˰ʯãęùŗĜŏʭ˙ďĚŊù˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿŉí˰ʯĂŞþŊù˰ʲāŗĚŞýʾˁʾˁ
Ł

ˀˁ
˰ûĘŖŎ˰ʯµµµµµµµŌʭÞďšù˰äĿ˰ŏʭŞý˰ʯŌęʭŖ×˰Íʭ×˰ʲāŗĚŞý˰ʯęʭŒ˙Ŋù˰ŔĠğòŎ˰ʯŌùĚĐŊù˰ŗ˰ŉŦĐŊùʾˁʾˁ
Ł

ˀ˂
ŉŦċ˰ʯäįŘŞğŐŰĖŊù˰äĿ˰ŏʭńăţù˰ʯŌŘŋķ˰ʲāŗĚŞý˰ʯĚÞŀŊùęùĕ˰ʯûŗĖŒŎ˰ĖŞĸğ˰ʲłŞńĐă˰ʯŏíĚńŊùʾˁʾ˃
Ł

ˀ˃
˰ĝŘŎʭŃ˰ʯäńăĖ˙ĐŎ˰ʯãĚĄģŘģŉʭċĚŊù˰ʲōŃ˰ʯŔŞ˙ŋķ˰ ě˫Řď˰ŐŞğęĖŎ˰ŔĸŎʭċ˰āùęʭĤĄőù˰ʯʾˁʾʽŁ


ˀ˄
˰Őý˰Ė˙ĐŎ˰ʯŁŗĖħ˰äŋķ˰ŐýŔŰŘýʭý˰ʯ˰äőʭĸŎęʭþēšù˰ʲōµŃ˰ʯŔµŞ˙ŋķ˰ ě˫Řď˰ŐŞğęĖŎ˰ŔĸŎʭċ˰āùęʭĤĄőù˰ʯ

ʾˁʽˀŁ


ˀ˅
ʯŐŞĠďĖ˙ĐŎ˰ĖŞğ˰ʯä÷ʭþįʭþį˰ʲōŃ˰ʯûʭĄÝ˰ŏʭĄğŘý˰āùęʭĤĄőù˰ʯŌŦğù˰ęĕ˰ŏíĚŃʾˀ˅˅
ġ

ˀˆ
˰Ė˙ĐŎ˰ʯãĚþį˰ŐýĚŰĚċ˰ʯ˰ĶŎʭċ˰ʯĶµŰěŘĄŊùŗ˰ĚµĤŒŊùŗ˰ŔµķʭþİŋŊ˰ĚµÞŀŊùęùĕ˰ʯŏíĚµńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþŊù

˰ʲāŗĚŞýʾˁʽ˂
Ł

ˁʽ
˰Őý˰Ė˙ĐŎ˰ʯäğŘįŐĠďʭĨĄŃţù˰ʯ˰ĀĸþİŎ˰ʯĕŌʭŞĔŊù˰ʯ˰ʲōŃʾˁʽʽŁ


ˁʾ
BBBBBB˰ʲōŃ˰ʯŔŕʭńŀŊùĚĤő˰ŔĠğòŎ˰ʯäŎŘŞŃ˰ĕùŘċ˰ʲłŞńĐă˰ʯĂğĚŖŀŊù˰ʯʾˁʾ˄
Ł

ˁʿ
BBBBBBŞğęĖŎ˰ŔĸŎʭċ˰ʯäŎŘŞŃ˰ĕùŘċ˰ʲłŞńĐă˰ʯŉʭċę˰ʯ˰ʲōŃ˰ʯŔŞ˙ŋķ˰ ě˫Řď˰Őʾˁʿ˄
Ł

ˁˀ
Őý˰Ė˙ďù˰ʯäőŦńĠķ˰ĎĄĿ˰ʯäŋķãęʭþŊù˰ŌŦĠŊùĖþķ˰Ė˙ĐŎ˰ʲĎŞĐĨă˰ʯüĄÞŊùęùĕ˰ʯŐŞŕʭģŔŞ˙ŋĸŊù˰ʯ

˰ʲāŗĚŞýʾˁʿˁŁ

ˁˁ
˰ŔŋŊùĖþķ˰ʯãĚþÞķ˰ŐýŐŞµĠď˰ʯ˰ûùĚµķùāʭµ÷ùĚńŊùėùŘµĤŊùʯěŗĜ˒µķ Ėµ˙ďù ʲłµŞńĐă ʯōŊʭķûʭµĄÞŊù˰ʯ

˰ʲāŗĚŞýʾˁʾ˄Ł


ˁ˂
˰ÿĖ˙ķ˰ʯŐŰĖŊùęĖý˰ʯäŒŞķãęʭńŊù˰čĚģµħ˰ĎŞĐ˰ʯĶµŰěŘĄŊùŗ˰ĚµĤŒŊùŗ˰ŔµķʭþİŋŊ˰ĚµÞŀŊùęùĕ˰ʯãęʭµĔþŊù

˰ʲāŗĚŞýʾˁʿ˃
Ł

ˁ˃
˰äŞĐŰ˰ʯ´ùĚĿ˰ŐýĕʭŰě˰ʯ˰äőʭĸŎŏíĚńŊù˰ʯ˰ōŊʭķ˰ʯûʭĄÞŊù˰ʲāŗĚŞýʾˁʽˀ
Ł

ˁ˄
˛Şŋē˰ʯãĖŞŕùĚĿ˰Őý˰ŔµĠğòŎ˰ʯä÷ùĚŎʭµğ˰ōŞŕùĚµýù˰ŗ˰äŊŗĚĔĿ˰ãĖŖŎ˰ʲłŞńĐă˰ʯŐŞĸŊù˰ûʭĄÝ˰ʯĖ˙ďù

˰ʯŌŗĕ˰Íʭ×˰ʲōŃ˰ʯ Ě˫ČŖŊùęùĕʾˁʾʽ
Ł

ˁ˅
ĕʭŖŊùĖþķ˰ʯäŋĬĿʯã˰āʭ÷ùĚńŊùĀŞőíĚńŊù˰ʯŌŘğ˰Íʭ×˰ʲāŗĚŞý˰ʯōŋńŊùęùĕ˰ʯľŰĚĸă˰ŗ˰ĒŰęʭăʾˁʽ˂Ł


ˁˆ
äŖńĿ˫ĕùě˰ʯŏùĚâŰĕ˰ŗ˰ãĕʭŖŊùĖþķ˰ʯˈ˰ęĕ˰ľĐµĨŎ˰ōµğę˰ʭµý˰Ăµ÷ùĚŃ˰ĂµńýʭİŎ˰ęʭµŞĸŎ˰ęŘµİă˰˛ďùĚŎ

āʭ÷ùĚŃ˰ġĚŰĘÏ˰ˇ˰äőíĚŃ˰āʭĸŊʭİŎ˰ŔŋČŎę˫ʭ˙ģ˰ʯäŎŦğù˰àŒŕĚĿ˰ŗ˅˰ŏʭĄĠŎě˰ʯʾˀˆ˄
ġ

˂ʽ
˰Őý˰Ė˙ĐŎ˰ʯäþįĚŃĖ˙ďù˰ʯĶŎʭČŊùʭÞďš˰ŌŏíĚńŊù˰ʯ˰ʲŏùĚŖă˰ʯŗĚĠēĚħʭő˰āùęʭĤĄőùʾˀ˃ˁ
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5HIHUHQFHV
��� 7KH� +RO\� 4XUDQ�� 7UDQVODWHG� E\� 5H]DHL� ,VIDKDQL� 0XKDPPDG� $OL� HW� DO��� 'DU� DO�'KLNU�

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

���$EWDKL��6H\\HG�0XKDPPDG�$OL��7DK]LE�DO�0DTDO�)L�7DQTLK�.HWDE�5LMDO�DO�1DMDVKL��6�'���
�����$+�

��� ,EQ�$EL�6KLED��$EGXOODK�ELQ�0XKDPPDG��$O�0XVDQQDI��5HVHDUFK��6DHHG�$O�/DKDP��'DU�
DO�)LNU�IRU�3ULQWLQJ��3XEOLVKLQJ�DQG�'LVWULEXWLRQ��%HLUXW�������$+�

��� ,EQ� $WKLU�� 0XEDUDN� ,EQ� 0XKDPPDG�� $O�1LKD\DK� )L� *KDULE� DO�+DGLWK� ZD� DO�$WKDU��
5HVHDUFK��0DKPRXG�0XKDPPDG�7DQDKL��,VPDLOLDQ�3XEOLFDWLRQV��4RP�������

��� ,EQ� -D]UL�� 0XKDPPDG� LEQ� 0XKDPPDG�� $O�1DVKU� )L� 4LUD¶DW� DO�$VKDU�� (GLWHG� E\� $OL�
0XKDPPDG�6DED��'DU�DO�.XWXE�DO�,OPL\DK��%HLUXW�������$+�

��� ,EQ� -LQQL��$EX�DO�)DWDK��$O�0XKWDVLE�$O�0XKWDVDE�)L�7DE\HHQ�6KDZD]� DO�4LUD¶DW�ZD� DO�
,GKDK�$QKD��$O�0DMOLV�$O�$¶OD�/L�6KRRQ�DO�,VODP��&DLUR�������$+�

���,EQ�-DZ]L��$EX�DO�)DUDM�$EG�DO�5DKPDQ�,EQ�$OL��=DU�DO�0DVLU�)L� ,OP�DO�7DIVLU��5HVHDUFK��
$EGXO�5D]]DT�0DKGL��'DU�DO�.LWDE�DO�$UDEL��%HLUXW�������$+�

���,EQ�.KDODZL\\DK��$EX�$EGXOODK�+DVVDQ�,EQ�$KPDG��0XNKWDVDU�)L�6KDZD]�DO�4XU
DQ�0LQ�
.HWDE�$O�%DGL�
��$O�0XWDQDEL�DO�0DNWDEDK��&DLUR��6�'�

���,EQ�'DXG�+LOOL��+DVVDQ��5LMDO��5HVHDUFK��0XKDPPDG�6DGLT�%DKU�DO�8OXP��$O�+D\GDUL\HK�
3UHVV��1DMDI�������$+�

���� ,EQ� 6DODP�� $EX� 8ED\G� DO�4DVLP�� 7KH� 9LUWXHV� RI� WKH� 4XU
DQ� DQG� WKH� 7HDFKLQJ� DQG�
(WLTXHWWH��'DU�DO�.LWDE�DO�$ODPL\D��%HLUXW�������$+�

���� ,EQ� $EGXO� %LUU�� $EX� 8PDU� <XVXI�� $O�7DPKHHG�� 0LQLVWU\� RI� 3XEOLF� (QGRZPHQWV� DQG�
,VODPLF�$IIDLUV��0DJKULE�������$+�

����,EQ�*KD]DLUL��$KPDG�,EQ�+XVVHLQ��$O�5LMDO��5HVHDUFK��0XKDPPDG�5H]D�+XVVHLQL�-DODOL��
'DU�DO�+DGLWK��4RP�������

���� ,EQ� 0DQ]RRU�� 0XKDPPDG� ,EQ� 8PP� 0XNDUUDP�� /LVDQ� DO�$UDE�� 3XEOLFDWLRQ� RI� WKH�
/LWHUDWXUH�RI�WKH�6HPLQDU\��4RP�������$+�

����$VWDUDEDGL��5D]L�DO�'LQ��6KDUK�6KDIL
L�,EQ�+DMLE��'DU�DO�.LWDE�DO�,ODPL\DK��%HLUXW�������$+�
����$PLQ��6H\\HG�0XKVLQ��$¶\DQ�DO�6KLDK��'DU DO�7D
ULI�IRU�3XEOLFDWLRQV��%HLUXW�������$+�

���� $QGROXVL�� $EX� +D\\DQ� 0XKDPPDG� LEQ� <XVXI�� $O�0XKHHW� )L� DO�7DIVLU�� 5HVHDUFK��
0XKDPPDG�-DPLO�6DGLTL��'DU�DO�)LNU��%HLUXW�������$+�

����$]DUQRRVK��$]DUWDVK���+DP]HK�DQG�WKH�'LIILFXOW\�RI�:ULWLQJ�,W���-RXUQDO�RI $UWLFOHV�DQG�

5HYLHZV��1R�����DQG����������
����BBBBBB��+LVWRU\�RI�$UDELF�/DQJXDJH�DQG�&XOWXUH��6$07�3XEOLFDWLRQV��7HKUDQ�������

����%XNKDUL��0XKDPPDG�LEQ�,VPDLO��6DKLK�%XNKDUL��'DU�DO�)LNU�IRU�3ULQWLQJ��3XEOLVKLQJ�DQG�
'LVWULEXWLRQ��%HLUXW�������$+�

����%DQD��$KPDG� ,EQ�0XKDPPDG�� ,WWLI� DO�)XGKOD� 
DO�%DVKU��5HVHDUFK�� 6KD
EDQ�0XKDPPDG�
,VPDLO��$O�$]KDU�3UHVV��&DLUR�������$+�

���� %LJGHOL� 'DU\DUL��0XKDPPDG� 7DTL� DQG�1RXUL�� 6KDKOD�� �5HDGLQJV�$WWULEXWHG� WR� WKH� $KO�
$KOXO�%D\W��$6��LQ�0DMPD�
DO�%D\\DQ���4XUDQ�5HFLWDWLRQ�6WXGLHV��1R����������
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���� +DML� ,VPDLOL��0XKDPPDG� 5H]D�� �$� 6WXG\� RI� +DP]HK� 3KRQHWLFV� DQG� ,WV� 'LIILFXOWLHV� LQ�

5HDGLQJ�WKH�4XUDQ�DQG�:ULWLQJ�WKH�0XV
KDI���$UWLFOHV�DQG�5HYLHZV��1R�����������

����+DNLP�1H\VKDEXUL��0XKDPPDG�LEQ�ʯ$EGXOODK��$O�0XVWDGUDN�$OD� $O�6DKLKLQ��5HVHDUFK��

0XKDPPDG�+DPUL�'DPUDVK��$O�0XNWDEDK�$O�0LVUL\DK��%HLUXW�������$+�

����+XU�$PLOL��0XKDPPDG�LEQ�,KVDQ��:DVD
LO�DO�6KL
DK��$OXO�%D\W�,QVWLWXWH��4RP�������$+�
���� +LOOL�� +DVVDQ� ,EQ� <XVXI�� 5LMDO�� (GLWHG� E\�0XKDPPDG� 6DGLT� %DKU� DO�8OXP�� 6KDULI� DO�

5DGKL�3XEOLVKLQJ��4RP�������$+�
���� .KRHL�� 6H\\HG� $EXO� 4DVLP�� 5LMDO� DO�+DGLWK�� ,VODPLF� &XOWXUH� 3XEOLVKLQJ� &HQWHU� LQ� WKH�

:RUOG��4RP�������
���� 'DQL�� $EX�8PDU� 8VPDQD� ,EQ� 6DHHG�� $O�0DKNDP� )L� 1DNW� $O�0XVKDI�� 5HVHDUFK�� ,]]DW�

+DVVDQ��'DU�DO�)LNU��'DPDVFXV��(HFRQG�(GLWLRQ�������$+�
����5DILH��0XVWDID�6DGLT��+LVWRU\�RI�$UDELF�/DQJXDJH�(WLTXHWWH��DYDLODEOH�RQ�WKH�ZHEVLWH�RI�

WKH�0DGUDVD�H�)DTDKDW�
����=XED\GL��0XUWD]D��7DMD�DO�8UXV��5HVHDUFK��$OL�6KLUL��'DU�DO�)LNU�IRU�3ULQWLQJ��3XEOLVKLQJ�

DQG�'LVWULEXWLRQ��%HLUXW�������$+�
����=DUNDVKL��%DGUXGGLQ��$O�%XUKDQ�)L�8ORRP� $O�4XUDQ��5HVHDUFK��0XKDPPDG�$EXO�)DGKO�

,EUDKLP��'DU�,K\DD�DO�.LWDE�DO�$UDEL\D��%HLUXW�������

���� =DPDNKVKDUL�� -DUXOODK�� $O�)DLT� )L� *KDULE� $O�+DGLWK� ZD� DO�$WKDU�� 'DU� $O�.LWDE� $O�
,OPL\LDK��%HLUXW�������$+�

����=DPDNKVKDUL��0DKPRXG�,EQ�8PDU��$O�.DVKVKDI�$Q�+DTDLT�*KDZDPL]�DO�7DQ]LO��'DU�DO�
.LWDE�DO�$UDEL��%HLUXW�������$+�

���� 6DE]DYDUL�� 6H\\HG� $EGXO� $OL�� 0DZDKLE� DO�5DKPDQ� )LU� 7DIVLU� DO�4XUDQ�� $OXO�$OED\W��
%HLUXW�������$+�

����������0XKD]]DE�DO�$KNDP�)L�%D\DQ�DO�+DODO�ZD�DO�+DUDP��$O�0DQDU�)RXQGDWLRQ��%HLUXW��
)RXUWK�(GLWLRQ�������$+�

����6LRXWL�� -DODO�DO�'LQ��$O�,TWDQ�)L�8OXP�DO�4XU
DQ��5HVHDUFK��6DHHG�0DQGXE��'DU� DO�)LNU��
%HLUXW�������$+�

����6KRXVKWDUL��0XKDPPDG�7DTL��4DPRXV�DO�5LMDO��3XEOLFDWLRQV�RI�WKH�6HPLQDULDQ�7HDFKHUV�
$VVRFLDWLRQ��4RP�������$+�

����6DGXT��0XKDPPDG�LEQ� 
$OL� LEQ�,EQ�%DEDZL\\DK��0D¶DQL�DO�$NKEDU��3XEOLFDWLRQV�RI� WKH�
6RFLHW\�RI�7HDFKHUV�RI�WKH�6HPLQDU\��4RP�������$+�

����7DEDWDEDL��6H\\HG�0XKDPPDG�+XVVHLQ��4XUDQ�LQ�,VODP��%XVWDQ�H�.HWDE�3XEOLFDWLRQV��4RP�������
����7DEDUL��0XKDPPDG�LEQ�-DULU��-DPH�
DO�$OE\DQ�)L�7DIVLU�DO�4XUDQ��'DU�DO�)LNU�IRU�3ULQWLQJ��

3XEOLVKLQJ�DQG�'LVWULEXWLRQ��%HLUXW�������$+�
����7XVL��0XKDPPDG�LEQ�,KVDQ��(FRQRPLFV��$O�.KD\\DP�3UHVV��4RP�������$+�

���� BBBBBB�� $O�)HKULVW�� 5HVHDUFK�� -DYDG� 4D\\XPL�� ,QVWLWXWH� IRU� WKH� 3XEOLFDWLRQ� RI�
-XULVSUXGHQFH��4RP�������$+�

���� BBBBBB�� 5LMDO�� 5HVHDUFK�� -DYDG� 4D\\XPL�� 6RFLHW\� RI� 7HDFKHUV� RI� WKH� 6HPLQDU\�� 4RP��
�����$+�

����$VTDODQL��$KPDG�%DQD�$OL��)DWK�DO�%DUL��(GLWHG�E\�0XKDPPDG�$EGXO�6DODP�6KDKLQ��'DU�
DO�.LWDE�DO�,OPL\DK��%HLUXW�������$+
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����$NEDUL��$EGXOODK�,EQ�+XVVHLQ��,UDE�DO�4LUD¶DW�DO�6KDZD��5HVHDUFK��$KPDG�$]]RX]���$ODP�

DO�.XWXE��%HLUXW�������$+�
���� (LQL�� %DGUXGGLQ�� 8PGDK� DO�4DUL� 6KDUK� 6DKLK� $O�%XNKDUL�� 'DU� DO�)LNU� IRU� 3ULQWLQJ���

3XEOLVKLQJ�DQG�'LVWULEXWLRQ��%HLUXW�������$+�
����)DUD�
��<DK\D�,EQ�=LDG��0D¶DQL�DO�4XUDQ��$ODP�DO�.HWDE��%HLUXW�������$+�

���� )DUDKLGL�� .KDOLOD� ,EQ� $KPDG�� .LWDE� DO�$LQ�� 5HVHDUFK�� 0DKGL� )DNKURXOL� DQG� ,EUDKLP�
6DPDUDL��'DU�DO�+LMUDK�,QVWLWXWH��4RP��6HFRQG�(GLWLRQ�������$+�

����)D]OL��$EGXO�+DGL��5HDGLQJV�RI�WKH�4XU
DQ��+LVWRU\�DQG�'HILQLWLRQ��'DU�DO�4DODP��%HLUXW��
7KLUG�(GLWLRQ�������$+�

���� )LTKL]DGHK�� $EGROKDGL� HW� DO��� �6WDJHV� RI� (YROXWLRQ� RI� WKH� &ULWHULRQ� RI� &RQIRUPLW\� RI�
5HFLWDWLRQ�ZLWK�WKH�5HFLWDWLRQ�RI�WKH�4XU
DQ�LQ�WKH�$FFHSWDQFH�RI�5HFLWDWLRQV��-RXUQDO�RI�4XUDQLF�
6WXGLHV�DQG�,VODPLF�&XOWXUH��1R�����:LQWHU������

���� 4XUWXEL�� 0XKDPPDG� ,EQ� $KPDG�� $O�-DPL� /L� $KNDP� DO�4XUDQ�� 1DVLU� .KRVURZ�
3XEOLFDWLRQV��7HKUDQ�������

���� .RKQWRUDEL�� 0H\VDP�� $� 5HVHDUFK� RQ� 5HDGLQJV� $WWULEXWHG� WR� WKH� $KO� DO�%D\W� �$6���
%R]RUJPHKU�4DHQDW�8QLYHUVLW\�3UHVV��4DHQ������������

����0DMOLVL��0XKDPPDG�%DTLU��%LKDU�DO�$QZDU��'DU�$O�,K\D�DO�7XUDWK�DO�$UDEL��%HLUXW�������
$+�

���� 0XNKWDU� 8PDU�� $KPDG� DQG� 6DOLP� 0XNDUUDP�� $EGXO� $DO�� 'LFWLRQDU\� RI� 4XUDQLF�
5HDGLQJV��$O�.XZDLWL�6RFLHW\��.XZDLW��6HFRQG�(GLWLRQ�������$+�

����0DDUHI��0XKDPPDG�+DGL��$O�7DPKLG�)L�8ORRP� DO�4XUDQ�� ,VODPLF�3XEOLVKLQJ� ,QVWLWXWH��
4RP��6HFRQG�(GLWLRQ�������$+�

����BBBBBB��4XUDQLF�6FLHQFHV��6$07�3XEOLFDWLRQV��7HKUDQ��)RXUWK�(GLWLRQ�������
����0XIOHK�DO�4DGKD�HW�DO���,QWURGXFWLRQ�WR�WKH�6FLHQFH�RI�5HDGLQJV��'DU�$PPDU��2PDQ�������

$+�
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