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&\EHUVSDFH�LV�D�VSDFH�LQ�ZKLFK�FRPPXQLFDWLRQ�LV�GRQH�E\�WKH�:RUOG�:LGH�
:HE�� ZKLFK� LQFOXGHV� D� YDULHW\� RI� QHWZRUNV� VXFK� DV� )DFHERRN�� :H&KDW��
7HOHJUDP��:KDWV$SS��(7$��9LEHU��DQG�VR�RQ��7KH�KXPDQ�LQVWLQFWXDO�GHVLUH�WR�
WDON� DQG�FRPPXQLFDWH�ZLWK�RWKHUV� LV�RQH�RI� WKH� LPSRUWDQW� UHDVRQV� IRU� XVLQJ�
F\EHUVSDFH�� 2Q� WKH� RWKHU� KDQG�� WKH� VSUHDG� RI� KLJK�VSHHG� LQWHUDFWLRQV� DQG�
H[FKDQJHV� LQ� F\EHUVSDFH�KDV�PDGH� LW�SRVVLEOH� WR�EUHDN� WHPSRUDO� DQG� VSDWLDO�
ERXQGDULHV� DQG� DOORZ� SHRSOH� WR� HDVLO\� WDON� DQG� H[FKDQJH� RSLQLRQV� DQG�
WKRXJKWV�ZLWK�HDFK�RWKHU��7KH�XVH�RI�WKLV�VSDFH�KDV�ZLGHO\�DIIHFWHG�LQGLYLGXDO�
DQG� VRFLDO� OLIH�� VRPHWLPHV�PRUH� WKDQ� WKH� UHDO� VSDFH�� 3URSHU� NQRZOHGJH� DQG�
SXEOLF�DZDUHQHVV�KDV�SURYLGHG�WKH�JURXQG�IRU�WKH�SURSHU�XVH�RI�WKLV�VSDFH��DQG�
E\�REVHUYLQJ�WKH�UXOHV�DQG�UHTXLUHPHQWV�RI�GLDORJXH�LQ�WKLV�VSDFH��LW�KDV�WXUQHG�
WKUHDWV� LQWR� RSSRUWXQLWLHV� DQG� HOLPLQDWHG� WKH� GHVWUXFWLYH� GDPDJHV� RI� WKLV�
VSDFH�� (IIHFWLYH� FRPPXQLFDWLRQ� DQG� PXWXDO� XQGHUVWDQGLQJ� UHTXLUHV�
FRPSOLDQFH�ZLWK�UXOHV�DQG�UHJXODWLRQV��

7KH� FRPPXQLFDWLRQ�SURFHVV� FRQVLVWV� RI� WKUHH�PDLQ� HOHPHQWV�� WKH�PHVVDJH��
WKH� VHQGHU�� DQG� WKH� UHFHLYHU�� $� GHVFULSWLYH� DQG� DQDO\WLFDO� VWXG\� RI� WKH�
HQOLJKWHQLQJ�YHUVHV�RI�WKH�+RO\�4XUDQ�VKRZV�WKDW�WKLV�ERRN�RI�JXLGDQFH�KDV�VHW�
FULWHULD�IRU�HDFK�RI�WKHVH�SLOODUV��7KLV�KHDYHQO\�ERRN��REVHUYLQJ�WKH�SULQFLSOH�RI�
VFLHQFH�DQG�DZDUHQHVV��KRQHVW\��FKDVWLW\��SROLWHQHVV��EHDXW\�DQG�DOVR�KDYLQJ�WKH�
VXSSRUW� RI� WKRXJKW� DQG� NQRZOHGJH�� LV� FRQVLGHUHG� DV� RQH� RI� WKH� UHTXLUHPHQWV�

UHODWHG�WR�WKH�PHVVDJH�WKDW�WKH�VHQGHU�RI�WKH�PHVVDJH�PXVW�EH�REOLJHG�WR�
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Ăğù˰ãěʭČŎ
˰ŗ˰āŦŎʭĸă˰ġĚĄĠá˰ĚâŰĕ˰ãŘğ˰ěùŉĕʭþăĚĴő˰ʭýĂķĚğťʭý˰ùę˰ŏʭÞŎù˰ŐŰù˰ãěʭČŎ˰ãʭĬĿ˰ęĕ

˰ōŕùĚĿ˰ĕùĚĿù˰ŗ˰ĕŘģ˰ŔĄĠÞģ˰äőʭÞŎ˰ŗ˰äőʭŎě˰ãʭŕěĚŎ˰ʭă˰ŔĄēʭğŔýäĄďùę˰ʭµý˰ęʭµÞĿù˰ŗ˰´ùęí˰ŉĕʭµþă˰ŗ˰ŘµâĄŀá˰Ŕý

ĖőěùĕĚÐý˰ĚâŰĖÞŰ
˰ʭĬĿ˰ŐŰù˰ěù˰˫ĕʭŀĄğùŔýāęŘħĕĚĄĠá˫˰ãù˰ĂĐă˰ùę˰äķʭ˙Ąċù˰ŗ˰ãĕĚĿ˰äáĖőě˰ŏŘøģĚŞćðµă

˰˫ʭá˰ŔÝ˰˫ĕùĕ˰ęùĚŃĚŞćðăĂğù˰ĚĄĤŞý˰äńŞńď˰ãʭĬĿ˰ěù˰ŏí
äŕʭá í˰ŗ˰Ăğęĕ˰ĂēʭŒģĤĔý˰ùę˰ŔµŒŞŎě˰äŎŘ˙ķ˰ä

ĕʭŀĄğù˰ãùĚý˫ĄµĠŰʭý˰ŗ˰ĮýùŘµī˰ĂµŰʭķę˰ʭµý˰ŗ˰˫ĕęŗí˰ōŕùĚĿ˰ʭĬĿ˰ŐŰù˰ěù˰üğʭŒŎŔãʭŕʭµĬĿ˰ŐµŰù˰ęĕ˰ŘµâĄŀá˰ʯ

äŎŏùŘă˰ŗ˰ĕĚÝ˰ĂħĚĿ˰Ŕý˰˛ŰĖþă˰ùę˰ʭŕĖŰĖŖăüŞğíãʭŕĕĚý˰ŐŞý˰ěù˰ùę˰ʭĬĿ˰ŐŰù˰ûĚĔŎ
˰ōµŖĿ˰ŗ˰ĚćòµŎ˰ĭʭþăęù

˛ýʭńĄŎʯĂğù˰äŒŞőùŘŃ˰ŗ˰ĮýùŘī˰ĂŰʭķę˰ĖŒŎěʭŞő
ʭþăęù˰ĖŒŰùĚĿ˰ʯŌʭµŞÏ˰äŋħù˰ŐÝę˰Ŕğ˰ãùęùĕ˰ĭŉʭµğęù˫ĖŒŒÝ˰ŗ

ĂĿʭŰęĕ˫ĖŒŒÝĂğù˰ŌʭŞÏ
˰äŀŞħŘă˰ŔĸŊʭİŎµ˰ŏʭĤő˰ōŰĚÝ˰ŏíĚŃ˰äőùęŘő˰āʭŰí˰äŋŞŋĐăäŎĖŕĕ˰ûʭµĄÝ˰ŐµŰù˰ŔÝ

Ăğù˰˫ĕĚÝ˰ŐŞĸŎ˰ŏʭÝęù˰ŐŰù˰ěù˰ÜŰ˰Ěŕ˰ãùĚý˰ùę˰äİýùŘī˰ʯĂŰùĖŕ
˰ŗ˰ōµŋķ˰˛ħù˰ĂŰʭķę˰ʯäőʭ˙ğí˰ûʭĄÝ˰ŐŰù

Şő˰ŗ˰äŰʭþŰě˰ʯûĕù˰ʯĂŀķ˰ʯĂŃùĖħ˰ʯäŕʭá íĄµĠŰʭý˰´Ĝċ˰ʯŏĕŘý˰ŔĤŰĖőù˰ŗ˰ĚÞĿ˰ŔőùŘĄĤÏ˰ãùęùĕ˰ĜŔŕ˰ĭŘµýĚŎ˰ãʭ
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ŔŎĖńŎ

Ŕŋ˙ċěùāùĚ˙ćãʭĬĿãěʭČŎ˰ ʯŏʭÞŎùĂµ×ŗâĄŀáĂµğŘ
ĕùĚµĿùŔµÞŒŰùĕŘċŗʭýěùōµŕĖµőęŗĕŗęĕ

ãʭĬĿäńŞńďàŒğĚĿʭŕŏʭĤőʭŞŎŔŋħʭĿˉĂğùʭŎùŐŞµ˙ŕŔŋµħʭĿęĕãʭµĬĿãěʭµČŎ˰ŐŞµý˰ěùäµŎĕŗęˉ

ŔýãŘĐőŔÝäŎăĖŒőùŘĚâŰĖ˙ŕùęĖŒŒŞþýŗʭýōŕĚ˫ÝùĘŎĖŒŒÝ˰ŘâĄŀá˰ŗ
āʭµĠŋċ˰ãęùĜáĚýäµ˙ŋķŗãęùĕù˰ʯ

āʭĈďʭþŎä˙ŋķ˰˛ŞÞĤă˰ŗĝŦÝãʭŕ˰äğęĕ˰ŗáãŘâĄŀãʭŕ˰ŔőʭĄğŗĕŔŋ˙ċěùĂŞŋýʭŃãʭŕĂğʭĬĿ˰ŐŰù


ěù˰ Ŕőʭ˙Ş˙ħ˰ãŘâĄŀáŁŦēùŏʭŞĄĤŖýĂµğùʯŔµÞőʭŒ×ŔµÝęĕŏíĚµŃ˫ĖµŎíĂµğùʲ3PǐB·RðĒ¿ Qõ¸Büā
P
ó Pã

PǐóR º¸í
P¿ Qõ2ŔĸŃùŗ˕�ʾ˃˔ˉŗę˰ŏʭŞĄĤŖýŔýãŗęōŕĚýĚŰĚğŔŞÞăäŎĖŒőěŗ˛ŀĐŎĞőù˛ŞÞĤăäŎĖŒŕĕŗěù

āùĚÝùĘŎĚ˫Ŗ×ŔýĚ˫Ŗ×āĘŊäŎĖőĚýʯŔµőŘ˙ő˰ĚŞĠŀă˰ʯŌęʭÞŎ˕ʴʶʺʷ˰ʲʵʶ˰�ʵʴʴ˔˰ˉ˰˫ĖµŎí˰ĜµŞő˰āʭµŰùŗę˰ęĕ

˰ʲŔÝ˰Ăğùˈłˏİ èŒŊùˎĀˏďˎùęčŗ èĚŊùˇˉ˕ŐýùŔµŰŘýʭý˰ʯŔµŞńŀŊù˰ Ě˫µĬĐŰť˰ŐµŎ˰ʯŁŗĖµħʾˁʾˀ˰ʲˁ˰�ˁʽʿ˔ˉŐĔµğ

ĢŎùęíŏʭċĂğùŗŐĔğŐĄŀá˰µŔý˫ÚŰŗŔýāęŘħĚ˫Ŗ×ŔýĚ˫Ŗ×˰µüċŘŎĢŎùęíĕùĚĿùäŎĕĕĚá


ŏʭĠőù˫ĖŒÝ íěùāʭğʭĠďù˰ ʯŔĤŰĖőùŗäŰʭŕęŗʭýĂğùŔÝęĕĕŘċŗŗùŔŒŰĕʭŖő˫ĖģĂğùŗŌŦµÝäµŋÏ

ĂµµğùʯŏʭµµŞŎęùĚµµğùäµµőŗęĕŗōŊʭµµķŏŗĚµµŞýŔµµÝŔýŔİµµğùŗŏíĂµµŞŕʭŎŏʭµµŖŒÏäµµŎĕíęʭÞµµģíäŎµµģĕŘ


ŐŞŒŎò˙ŊùĚŞŎùMäŎĿ˰ʲĖŰʭŎĚˈˏ́ Ě˓ ˎ̇ Ŋ˓ùː́ ŘþˏĔ˓ŎˎĂˎĐ˓ăˎŔˑőˑʭĠˎŊˑ˰ˇ˕ʯŔµĻŦþŊù˰ĊŖő˰ʯäīę˰ľŰĚģʾˁʾˁʲ˰čʾˁ˅˔ˉ

ˈĂğù˰ŔĄŀŖő˰Ģőʭýě˰ĚŰě˰ęĕ˰ŏʭĠőùˇ


ŔĿĚįŗĕ˰ŏʭŰĚċ˰ĂńŞńď˰ęĕ˰ŘâĄŀá˰ĕŘµē˰āʭµŰĚĴő˰ŗ˰āʭğʭĠďù˰ʯęʭÞĿù˰ŉĕʭþă˰Ŕý˰ĕùĚĿù˰ŏí˰äį˰ŔÝ˰Ăğù˰ãù

äŎŌʭŞÏ˰łŰĚį˰ěù˰ŗ˰ĖőěùĕĚÏäŎ˰āęĕʭµþŎ˰ęʭµÝ˰ŐµŰù˰ŌʭµČőù˰Ŕý˰ʯĕęùĕ˰ŐŞĿĚį˰ãùĚý˰ʭŒĸŎ˰äőʭĠ˙ŕ˰ŔÝ˰äŰʭŕ˰
Ėµőěęŗ

ĚĴő˰ęĕ˰ĖŰʭý˰ŔĄþŊùŔÝ˰Ăģùĕĭʭþăęù˰ãʭĬĿ˰ęĕŔý˰ãěʭČŎäŎ˰āęŘħ˰äŎŦÝĚŞĻ˰ŗ˰äŎŦÝ˰āęŘħʲĕĚŞá

ʲäŎŦÝ˨ĭʭþăęùęĕŐŰùĭʭþăęù˰ĵŘőʯ˰äőʭýě˰łŰĚį˰ěù˰ęʭÞĿù˰ŗ˰āʭķŦįùŗęʭµĄŀá˰˛µńĄŒŎäŎµģĕŘʯ˰˫ùŘµē

ŔýāęŘħãęʭĄŀá˰Ă×ĖģʭýãęʭĄģŘő˰ʭŰ


ʲäŎŦÝĚŞĻ˨ĭʭþăęù˰ŏʭŞŎ˰ãęʭĄŀá˰ŗ˰äőʭýě˰łŰĚį˰ěù˰äőʭĸŎ˰ŗ˰ōŞŕʭŀŎ˰ŔÝ˰Ăğù˰äįʭþăęùŏʭµĠőùʭŕŒŎ˰˛µńĄ

ä˙ő˰ĕŘģ˕˰ûʭĔĄőù˰äĄď˰ʭŰ˰ŗ˰ōŋŞĿ˰ʯĚŰŘĨă˰ʯĞÞķ˰ĚŞĴőĚŰŘĨă˛ŰʭĿŗĚÏ˔


ęĕ
ˍ
ťŘħùäįʭþăęù˰ãŘâŊù˰ĚŕĚĨŒķ˰Ŕğäŋħùĕęùĕ˰ĕŘċŗ
ĂµĠĔőŎʭµŞÏ˰ʲä˰ŗ˰ĂµğùŘĄĐŎ˰ãùęùĕ˰ŔµÝ

˰ĭʭþăęùŔýĚįʭē˰ŏí˛ÞģŔĄĿĚáĂğùˉŌŗĕ˰ʲŉʭğęù˫ĖŒŒÝŌʭŞÏŔÝʭýĖĨŃäŒŞĸŎĕĖħęĕĭʭþăęùʭµýŏùĚµâŰĕ

ĂğùŌŘğ˰ˉ˰ʲŰęĕĂĿʭ˫ĖŒŒÝŗüįʭĔŎŌʭŞÏ
˰Ŕµý˰ŔŊʭńŎ˰ŐŰùōŖŎŐŰĚµăĄµĠŰʭýŔŕ˰ęĕ˰äŊʭµğęù˰ŌʭµŞÏ˰äµőíĚŃ˰ãʭ

˰ãěʭČŎ˰ãʭĬĿäŎ
ĕěùĕĚÏ
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ÏŞĤŞŔŒńĐăŞł

ŏŘŒÝʭăęʭćíĕĖĸĄŎãęĕĕęŘŎŉŘħùŗûùĕíŘâĄŀáěùĚĴŒŎŏíĚŃŗùŗęŰāʭ˕ęĕĕęŘŎʭĬĿãńďŞńä˰˔

ŔĄģʭâő˫ĖģĂğù
Ŕŋ˙ċěùˈûùĕíŘâĄŀáŗĚ˫ĳʭµŒŎěùĕµŰ˫ʭáĖµŃŏíĚŗùŗęµŰāʭˇʯäŋķĚļµħùőùŘµīęäˉ

ˈûùĕíĂŀáŘáŗěùĕŰ˫ʭáĖŏíĚŃŗĖďŰĆˇʯĕùŘċùŰőùŗĚäŗˈŘáŰĢŏíĚŃĖŒĠÏˇʯğŞĖŔŋŊùĖµğùµŰęŗʭã


Ŕ×ĚáęĕĕęŘŎʭĬĿãěʭČŎãŗüŞğíäğʭŒģŏíęʭćíĕĖĸĄŎãĕŘċŗʯĕęùĕĖŒőʭŎˈʭĬĿãěʭČŎãˇʯğŞĖ

ŐĠĐŎÛʭÏĕʭŖőʯˈ˫ĕùŘőʭēŏʭ˙ŋĠŎŗʭĬĿãěʭČŎãˇʯğĸŞʭīęĖŋŎʭķäŗˈĂŞĿĚĳãʭŕŗęùĚĿãŏʭµŖċ

ŌŦğùęĕʭĬĿãěʭČŎãˇʯĕÝĚĄŋķäĖģĚŎãĕùěˉʭŎùęĕĥŘĨēŘâĄŀáŗûùĕíŏíęĕʭĬĿãěʭµČŎã

ĶþŒŎőùĖŒ×äęĕĝĚĄğĕőŞĂĠŗʭŖŒăĖŒ×ŔŊʭńŎŰĂĿʭĖģ
Ŕŋ˙ċěùˈŘâĄŀáęĕʭĬĿãěʭČŎãˇʯęʭµŀĻ

ʭğęʭÏŗˈě˫ŘďŎŘ˙ķäŗŘâĄŀáęĕþģÞŔŕʭãěʭČŎãˇʯĂČŖýŰĄğùŘēĕĜäʯäŊŗÖŞŕŌùĖÝʭµýŗęµÞŰĕĚ

őíĚŃäŗùŗęäŰ˫ĕŘþő
ĂğùęĕÝĄʭûãʭŕĠŀăŞĚãĖŒőʭŎ˰ĚŞĠŀă˙ŊùµŞʯŏùĜ˰ĚŞµĠŀăʯŔµőŘ˙őĚŞµĠŀăŒµĠăŞōŗ

Ķ˙ČŎ˰ĚŞĠŀăʯŏʭŞþŊùėŰ˛íŰăʭäÝŔęĕĕęŘŎûùĕíŘâĄŀá˫ĖŎíʯĂğùüŊʭİŎŀŎŞĖãėÝĚĂµğù˰˫ĖµģµÝŔ

˛ýʭŃþİăŞłŔýʭĬĿãěʭČŎãőŞĜĂğù


ŊùŎ˨
ľŌŘŖŀäğʭŒģ


ÜŰŌʭŞÏ

˰ŗ˰Ěþē˰ãʭŒĸŎ˰Ŕý˰ŌʭŞÏäŎʭļŞÏĂğù˰ŔÝŔýāęŘħ˰ùĕù˰ûŘµĄÞŎ˰ʭµŰ˰äőʭýěäŎµģĕŘ˕ùĖµĔŕĕĂļŊ˰ʯ˰ŔµŎʭő

˰ʯùĖĔŕĕʴʶʺʺ˰ʲʷ˰�ʸʴʵʼ˔
ěù˰Ăğù˰āęʭþķ˰ŌʭŞÏ˰ĚâŰĕ˰äŀŰĚĸă˰ęĕʲˈķŘ˙ČŎŔ˰ʯāʭµ˙ŋÝ˰ʯāʭµļŊ˰ʯıʭµŀŊù

˰ŔÝ˰äŊʭÞģù˰ŗ˰āùŘħù˰ʯāʭÝĚďŌʭŞÏŔ÷ùęù˰Ő˙ī˰ʯĕęùĕ˰ĖĨŃ˰˫ĖŒŕĕĕ˰ŔØőíĕęùĕ˰ĚĴő˰ęʯĖŰʭ˙ő˰ŏʭŞý
˰ˇŁęŗě˕˰ʯ

āʭįʭþăęùŗäŕʭá í˰ʯʾˀ˅˅ʲʾʿʿ˔


˰ʭŰ˰äŎŦÝ˰Ăğù˰ŐÞ˙Ŏ˰ŌʭŞÏäŎŦÝĚŞĻĖģʭý
˰äµŎŦÝ˰ŌʭŞÏŔýāęŘµħ˰ŌʭµŞÏ˰ŗ˰Ăµğù˰ęʭµĄŀá˰ʭµŰ˰ęʭĄµģŘő

˰ęʭÝ˰Ŕý˰ĭʭþăęù˰ĕʭČŰù˰ãùĚý˰ŔÝ˰ĖŒĄĠŕ˰ãĚŰŗʭĨă˰ŗ˰ō÷Ŧķ˰ʯāùęʭģù˰˛Ŏʭģ˰äŎŦÝĚŞĻäŎ
ĖőŗęĖŒőʭŎ˰ĚŰŘµĨă

˰ĂĤâőù˰ŔÝ˰ãęʭĄğĚÏ˰ŔĄģùĘá˰ĕŘē˰äŒŞý˰Ěýŗŏʭâ˙ŕ˰āŘķĕ˰āŘÞğ˰Ŕý˰ùęäŎÝĖŒ


ʲĕęùĕ˰ĕŘċŗ˰ĚćòŎ˰˛Ŏʭķ˰Ŕğ˰ŌʭŞÏ˰ʭý˰ĭʭþăęù˰ęĕ

ʲŌʭŞÏ˨ĜŎę˨
ľŊùŘŞģ˰Ŕý˰ŔÝ˰ʭŕĕʭ˙ő˰ěù˰äŕŗĚá˫˰ãù˰ŔĄēʭğäŎģă˰ĖőŘˉĖŒģʭý˰ęùĕʭŒĸŎ˰ĕùĚĿù˰äēĚý˰ãùĚý˰ʭ

ʲùŘĄĐŎ˨
û˰ŔÝ˰ŌʭŞÏ˰ŏŗęĕ˰ĕùŘŎŔýŔŋŞğŗ˰ŗù˰ĽĖŕ˰ŏʭŞý˰ãùĚý˰ĶþŒŎŏʭŞý˫ĖģĂğùˉ

ʲŌʭŞÏ˨Ŕ÷ùęù˨˫ŘĐő˨
ĉ˰ùŘµĄĐŎ˰ŗ˰ʭŕĖµÝ˰üµŞăĚă˰ŗ˰ōŞµĴŒă˰ŗ˰ûʭµĔĄőù˰ãùĚµý˰˫ĖŒĄğĚĿ˰ŗ˰ĶþŒŎ˰ŔÝ˰äăʭ˙Ş˙Ĩă

äŎ˕˰ĖőĚŞáʯãęĖŒÞğù˛ŎùŘķĚćòŎęĕĚħʭŒķäįʭþăęùěù˫ʭáĖŰĕŏíĚŃōŰĚÝ˰ʯʴʶʼʴ˰ʲʵʷ	ʴ˔
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʺʶ	ʵʼʹ
ʭýŔĄĠŰãʭŕőíĚŃäÏŌʭŞŊʭğęùäʭĬĿ˨ęĕãěʭČŎã

ğĖŞķäĠŞ˙ďĚĄĠŎä˙ď˨ŗ˫ĖŞĕʭŕãŔý

ʵʺʺ

ˍ
ťŘħùŌʭŞÏŔýŏùŘŒķ˛ÏäįʭþăęùŐŞý˫ĖŒŰŘáŗ˫ĖőŘŒģĂµğù
äŎʭµŞÏĖŒŎĕŘµğĂµğùŔµÝýʭµİŎłʭµý

ĂŞĸŃùŗŗüğʭŒĄŎʭýĂŞĸŃŘŎĕùĚĿùĖģʭýŗʭýĽĖŕŗĖĨŃĚŞēŏʭŞýĕŘµģ
˰ĭʭµþăęù˰ÜµŰ˰ãęùĚµŃĚý˰ãùĚµý

Ăğù˰Ōěť˰üğʭŒŎʯÜŰ˰ĮýùŘī˰ŗ˰ʭŕęʭŞĸŎ˰ŘâĄŀá˰ŐŞĿĚįĖŒŒÝ˰ĂŰʭķę˰ŗ˰ŔĄģùĕ˰ĚĴő˰ęĕ˰ùę˰ĚćòŎ˰ŌʭŞÏ



ŗĕãʭĬĿãěʭČŎ

ŐŰù˫ÙùŗŐŞŊŗùęʭýęĕŉʭµğʾˆ˅ˁʯęĕŏʭµŎęäµ˙ŋķ˰µµäµŋŞĔăŌʭµŞŋŰŗ˕˰ŏŘµĠþŞá:LOOLDP�*LEVRQ˔

čĚİŎĖģ
ŐŰùčŦİħùãùĚýľŞħŘăÜŰãʭĬĿäŊʭŞēŔý˫ĕĚýęʭÝŐµŰù˰ ʯĖģčŦİµħùãùĚµýľŞµħŘă

ÜŰãʭĬĿäŊʭŞēŔý˫ĕĚýęʭÝʯĖģäŰʭċŔµÝęĕŏíÙùŗ˫µŕʯʭʯĮµýùŗęĕùĕ˫µŕʯʭāŗĚµćŗāęĖµŃěùłµŰĚį

āʭįʭþăęùŔýŔİğùŗĚăŘŞÐŎʭÝęùĖŰĖÏäŎģĖőŘ˕ãĖŖĄČŎʯäŀČőÛęĕþģÞŔŕãʭʯäķʭ˙Ąċùʾˀˆ˂ʲʿ˂˔


ŔýäŋÝęŘįě˫ŗĚŎùŔØőíùęŔÝʭý˫ŘŞģäáĖőěŗĚÞŀăĮþăĚŎʭýãÙŘŊŘŒÞăŐŰŘőāʭķŦįùŔİýùęĖµģʭýʯ

ʭýĂŀħĚþŰʭğŌʭőäŎĖőĚýŗŔýãʭĬĿőʭŰùęŔ˰ ãùŔÝĖőěʭğ˫ÜŰãʭĬĿäŰʭŞĿùĚļċãěʭČŎʯĂµğùãʭµĬĿ

ÜŞĄőĚþŰʭğʭŰãʭĬĿãěʭČŎäŎ˕˰ĖŒŰŘáʯäŒĠĐŎŔĸŎʭċģäğʭŒŔĸŎʭċ˰ʯäăʭķŦįùʾˀ˅ʽ˔


˫Ùùŗ˕˰ ĚþŰʭğF\EHU˔ęĕäğęʭĿŔýěʭČŎŗãěʭČŎŔ˙ċĚă˫ĖģĂğù˕KWWSV���GLF�E�DPRR]�FRP˔ˉʭŎù

ŐŰùŔ˙ċĚăʭŰŘáŗłŞŃĕĂĠŞőˉùĚŰěĮŞĐŎʯĚþŰʭğäİŞĐŎäńŞńďŗäĸŃùŗĂğùʯŔőŐŞµĻŗęĕŗˉěʭµČŎ

ŔýĚŞþĸăłŞŃĕāĚĬďĂŰíŔŋŊùãĕùŘċäŋŎíãĜŞ×ŔÝŗĚŎùěŔýŏùŘŒķãʭĬĿãěʭČŎĽŗĚµĸŎ˫Ėµģʯęĕ

˛ħùĂńŞńďĂğùˉŔÝùĚ×ěʭČŎùęäŎăŏùŘęʭŒÝĕěˉʭŎùĂµńŞńďùęőä˙µăŏùŘ˕čʭŞµğãĚŕʭµį˰˫ŗĚµá˰ŗ

äý˰ʯãěʭČŎ˰ĂńŞńď˰ʯŏʭŀŊòŎ˰ʲʭăˀˀ˔
ŐŰùĚýʭŒýʯãʭĬĿãěʭČŎęĕ˛ħùġĕŘēĂńŞńďĂğù


˨
ŔğĂőĚĄŒŰù

ĂőĚĄŒŰùęĕĂļŊŔýãʭŒĸŎŔÞþģãĚăŘŞÐŎʭÝäőʭŖċãùĚýŔŊĕʭþŎāʭķŦįùĂğù
ĂőĚĄŒŰùʯŔőʭŎʭµğ˰ãù

äőʭŖċěùŔÞþģãʭŕŔőʭŰùęŔý˰ ãùōŕŔĄğŘŞÏĂğùŔÝěùŔķŘ˙ČŎ˛ÞăŗĚÏĂőĚĄŒŰùãùĚýĭʭþăęùʭµýĚâŰĖµÞŰ

˫ĕʭŀĄğùäŎĖŒŒÝ
ŔýāęʭþķĚâŰĕʯĂőĚĄŒŰùŔÞþģŔÞþģĂğʭŕŔÝěùŏŘŞŋŞŎʭŕŔÞþģʯäħŘĨēʯäŎŘµ˙ķ

ʯäŕʭâĤőùĕãęʭČăŗäĄŊŗĕęĕě˫ùĖőùãʭŕäŋĐŎŗÜ×ŘÝʭăäőʭŖċŗęʭŞĠýßęĜý˛ŞÞĤă˫ĖģĂğùŔÝ

ʭýŔŰùęíäĸŞğŗěùãęŗʭŒĿäÞŞőŗĚĄÞŊùŗãęŘőŔµýōµŕ˛µĨĄŎ˫ĖµģĖőù
ĂµőĚĄŒŰùęùĜµýùĕŗęŗŔµýãʭµĬĿ

ãěʭČŎ˕˰ĂğùKWWSV���ID�P�ZLNLSHGLD�RUJ˔


˨
ęʭŖ×ÞþģŔŕãʭʭ˙Ąċùäķ

ŔķŘ˙ČŎěù˰ãùĕùĚĿùʭŰŏʭŎěʭğäŰʭŕĖŒĄĠŕŔÝŔýŔŋŞğŗÜŰʭŰĖŒ×ĵŘőĥʭēěùʯäâĄĠýùŗĖµŒőʭŎ˫ĖµŰùʭŕŗ

āťĕʭþăʯäŊʭŎĂğŗĕʯʭŕʯãĖőŗʭĤŰŘēÜŒŞŊãʭŕûŗŗ˰


Ŕýōŕ˛ĨĄŎ˫ĖģĖőù˰
ęĕŉʭďĚµīʭďĢµģĵŘµő

ęĕ˰äķʭ˙Ąċù˰ŔÞþģŏʭŖċĕŘċŗčʭŞğ˕˰ĕęùĕãĚŕʭįŗʯŏùĚâŰĕĂńŞńďʯãěʭČŎäýʲʭă˂˂	˂˃
˔
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ʾ
ŔÞþģäķʭ˙ĄċùŐĄŎŏŘØ˙ŕ˰ęŘĐŎʲ˛áŘáĞŞĿ˰ŗ˰ĝŦÏˉÛŘý

ʿ
ÞþģŔŕãʭäķʭ˙ĄċùōŋŞĿŗ˰ûŘŞăŘŰ˰ʲĖŒőʭŎ˰ęŘĐŎˉāùęʭÏí

ˀ
ÞþģŔŕãʭäķʭ˙ĄċùĚŰŘĨăˉĚÞŞŋĿ˰ŗ˰ŌùĚáʭĄĠŒŰù˰ʲŏŘØ˙ŕ˰ęŘĐŎ

ˁ
ÞþģŔŕãʭäķʭ˙ĄċùĵŘīŘŎʲĚŞĴő˰ęŘĐŎŐŰĖÞŒŞŊˉĚĄğʭáùĕ˰ŗ

˂
ÞþģŔŕãʭķʭ˙ĄċùäüįʭĔŎ˰ʲŔŞþģ˰ęŘĐŎˈäőäµőĞŞµĿ˰ˇʭµýęŘĐŎĂµŰÛĕŘµÝŗˈĝĚµÐŎùˇʭµý

ĂŰęŘĐŎˉŏʭőě

˃
ÞþģŔŕãʭäķʭ˙ĄċùāʭŎĖēęŘĐŎĖŒőʭŎʲÞþģŔŕŐŞŞĸă˰ãʭĂŃŗÜģĜÏŗĂēùĕĚÏĩŘþŃ


˨
ûŔĄĠŰʭýŕãěʭČŎ˨ãʭĬĿ˨ęĕ˨ŌʭŞÏ˨äőíĚŃ˨ãʭ

˰ŏʭĤő˰äőíĚŃ˰āʭĸŊʭİŎäŎĖŕĕ˰ěù˰äēĚý˰ʯōŖŎŐŰĚă˰ŌʭŞÏ˰Ŕý˰ĭŘýĚŎ˰ĮýùŘīęʭþķāĖőùʲěù

ʴ
Ŕőʭŕʭáí˨ŗ˨Ŕőʭ˙Ŋʭķ

äÞŰěùŔĄĠŰʭýãʭŕōŖŎŌʭŞÏĂğù˰äŕʭá í˰ŗ˰ōŋķ˰ĝʭğù˰Ěý˰äŰùŘĄĐŎ˰ŐĄģùĕ˰ʯ
İýùęŔŐŞýęʭµĄŀáŗōµŋķ

ŔþőʭċŗĕĂğù
ŏʭĠőùĖŰʭþőäŎŦÝŏŗĖýōŋķŗäŕʭá íĖŰŘâýŗŐŞŒØ˙ŕŔĄĠŰʭģĂĠŞőʭýĕŘċŗäŕʭµá í

ěùĂĐħʯäþŋİŎĚýĢĿŦēŐĔğĖŰŘâý
ŏíĚŃōŰĚÝěùŏʭĠőùãʭŕōŊʭķŔýŏʭŰʭőùĕ�ĚµŎě˕ʿ˔ʯŏʭµŰʭŒŞý

˕�ĚįʭĿʾˆ˰˔ŗŏʭáĖőě˕�ĚįʭĿʿʿ˰˔ĕʭŰäŎĖŰʭŎĚĿ


ōŋķŗäŕʭá í˫ĖŒŰŘáŗįʭďùŔŗùŔýĵŘīŘŎĆĐýüþğäŎĕŘģŔÝŏʭáĖőŘŒģĚýĝʭµğùĂŞďŦµħ

ä˙ŋķŗäăʭķŦįùŗùĢőʭŒĔğùęĖőŘŒĤýŗĽĚďãʭŕŗùùęĖŞŰðăĖŒŒÝ
ęĕĚµŞĻŐµŰùāęŘµħä˙őăʯĖµőùŘ

äþŋİŎùęŔýŏùĚâŰĕōŞŖŀăĖŒÝ


ŏʭĠőùľ
˒
ŋÞŎĂğùʯęĕĕęŘŎãĜŞ×ŔÝōŋķĕęùĖőʯŐĔğĖŰŘâő
ĖőŗùĖēęĕŏíĚŃōŰĚÝäŎ˰ʲĖµŰʭŎĚĿ

3PJ
P
ĈQè TíPȩ¸ Põ

P
òɄPÐ

P
ò RúR ºNô

T
ó RãĒHR,

Pâ Tö ĒÒɎ.PJP PǵP TǺ.PJP6.P³ Qê
T
ò.QǗ

P
ǿ TJ

Q
* 

P
ǓPHQúTù Pȭ

M
ĈýB TÒ Pɏ2�´ùĚğù˕ˀ˃˔ˉˈŗ

ěù×ŞãĜÝŔŏùĖýōŋķãęùĖő˕ęĕŔŋďĚŎĕʭńĄķùŗęʭĄŀáŗ˛˙ķ˰˔ÏŞãŗĚŎÞŐˉěŰùĚġŘáŗōµĤ×ŗʯŉĕ

ĚŕÜŰĕęŘŎŉùòğęùĚŃĖŒŕùŘēĂĿĚá
ˇ

ùŰŐíŰŔĂþĠőŔýĚŕęʭĄŀáŰʭÝęùĕĚŰʭ˙ĨăŞä˙ÝŔěùãŗęōŋķʯĖģʭþőŎŘ˙ķŞĂĕęùĕ
ŘµáŰäµŒ×ŞŐ

äŎŘáŰĖ˰ʲĜċŔØőíùęÝŔōŋķŔýäĄğęĕŏíĕãęùʯŘâőŗĜċŔØőíùęÝŔŔýäĄµğęĕŏíŰµńŞŐʯãęùĕŌʭµČőù

˫ĖőŗĜċŔØőíùęÝŔĂĐħ˰ Ŕýŏí˙įùŞŏʭŒʯãęùĕĖńĄĸŎġʭþő˕Ŕ˙ċĚă˰ ʯäğĚþįĶ˙ČŎŏʭŞþŊùäĿµĠŀăŞĚ

ʯŏíĚńŊùʾˀ˃ʽ˰ʲʾˁ˰�ʾˀ˂˔




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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʺʶ	ʵʼʹ
ʭýŔĄĠŰãʭŕőíĚŃäÏŌʭŞŊʭğęùäʭĬĿ˨ęĕãěʭČŎã

ğĖŞķäĠŞ˙ďĚĄĠŎä˙ď˨ŗ˫ĖŞĕʭŕãŔý

ʵʺʼ

ęĕŐŞŰíĝĖńŎŌŦğùʯŐĔğŐĄŀáěùãŗęōŋķŗäŕʭá íʭăãĖďĂŞ˙ŕùĕęùĕŔµÝäµÞŰěùŁŘµńď

ĖőŗùĖēĚýŏʭáĖŒý˫ĕĚ˙ģ˫ĖģĂğù˰ʲŐ˓ķˎÿˎęˎùęˎěˏŐˑý˓ķ˓
ˎ
ïŞŐˎŉˎʭŃˎ˨ʲĂˏŊ˓

ˎ
ðğˎʭýˎ

ˎ
ï¶Ěŀˎĸ˓ċˎMˈʭŎˎłˏďˎŔˑ çŋŊùäŋˎķˎĕˑʭµþˎĸˑŊ˓ù

ŉˎʭŃˎŏ˓
ˎ
ïŰùŘŊˏŘńˏʭŎˎŰŏˎŘ ˏ̇ ŋˎĸ˓ŗˎŰùŘŀˏńˑĖˎŒ˓ķˑʭŎˎťˎŰŏˎŘµ ˏ̇ ŋˎĸ˓ˇˉę˫ùęěäŎˉĖŰŘáěùŌʭŎùĚŃʭýMŌĖŞğĚÏ˰ʲˈłďùĖēĚý

ŏʭáĖŒýĂĠŞ×ʱĕŘŎĚĿ˰ʲŔØőíäŎĖŒőùĕĖŒŰŘâýŗěùŔØőíä˙őĖµŒőùĕʯĖŒĄµĠŰùěʭý˕ʯäµŒŞŋÝŉŘµħù˰ʯäĿʭµÝ

ʾˁʽ˄˰ʲʾ˰�ˁˀʯč˄˔


˰ěù˰ãęʭŞĠýāʭŰùŗę˛ŕùĂŞýEŔýāĖģŏʭĠőùʭŕùęěùŐĔğŐĄŀáŏŗĖýōŋķŗäŕʭá íäŖő˫ĕĚÝˉĖµőù

ŐŞŒŎò˙ŊùĚŞŎùäŋķMäŎĖŰʭŎĚĿˈ˰ʲóˑŰʭÛŗˎŊ˓ùÞŌˎŦˎĿˑŞʭ ˎ̇ťˎĽˏĚˑĸ˓ăˎĚˑįˎŰŔˏĄˎńˎŗˎťˎōˏŋˎĸ˓ăˎńˑďˎŞŔˏĄˎńˎçŏôˑĿˎµŊˎŘ˓ŃˎÜµŰèŉĖˏ
äŋˎķˎŋˑń˓ķˎÜˇ˕Ş˙ă˰ä˙íʯãĖŎōÞĐŊù˰ęĚĻŗʯōŋÞŊù˰ęęĕʾˁʾʽʲʾ˄ˁʯčʾʽˁ˔ˉˈĚýŘăĕʭµýŔµýãęŗĕěù

ŐĔğŐĄŀáę˫ʭýęĕããĜŞ×ŔÝ˫ùęŗġŗęŏíùęä˙őäğʭŒģŗĂńŞńďŏíùęä˙őˉäőùĕùĚŰěŉŘŃŘă˛µŞŊĕ

Ěýńķ˛ŘăĂğùˇ


ĚýĝʭğùŐŰùŏʭŞýäőùęŘőʯŐĔğŐĄŀáŏŗĖýäŕʭá íŗōŋķĆķʭýäŎĕĕĚáŔÝ˫ĖŒŰŘáŔýŏùŘŒķãĕĚµĿ

ōÝ˛ńķäĿĚĸŎĕŘģˉùĚŰěʯŐĔğŏʭŞýĚá˛ńķŏʭĠőùʭŕŗŏʭĤő˫ĖŒŕĕŏùĜŞŎäŕʭá íĂµğŗù
ęʭµĄŀáŏŗĖµý

ōŋķŗäŕʭá íěùŌʭÞĐĄğùŗŏʭńăùäĿʭÝęùĕęŘēĚýĂĠŞőŗěùľĸī˛ńķŰŘá˫ĖŒĂŰʭÞďäŎĖŒÝ


ěù˫ʭáĖŰĕŏíĚŃōŰĚÝŗŏʭŰùŘĤŞÏŌŘĨĸŎEʯŔőʭâŰęʭµŞĸŎŗěŘµČŎŐĔµğʯŐĄµŀáĚµýĝʭµğùōµŋķŗ

äŕʭá íĂğù
äőʭŒĔğŔÝĚýŔŰʭÏŗĝʭğùʯŏʭ˙áʯÜģʯŔĸŰʭģĕʭŖĄċùŗʭµýāŗʭµĬŃŔµőùęŘÝęŘÝĖµģʭýʯ

ĖŃʭĿęʭþĄķùŗġěęù˫ĕŘýŗĚĴőěùĵęʭģĝĖńŎĖŒĠÏʭőŗŌŘŎĘŎĂğù
ŏŗĜĿùýĚʯŏíäŕʭáŏʭµĠőùʭýµŰĖěù

ŐĄŀáĚŕŔØőíäŎĖőùĕőŞĜãęùĕĕŘēˉĖŒÝěŰùĚŐÞ˙ŎĂğùʯŐĄŀáäēĚýʯŏʭŒĔğüŞµğíãʭŕãŘµŞőĕŗ

ãŗĚēùùęŔý˫ùĚ˙ŕŔĄģùĕĖģʭý


ŐŞŒŎò˙ŊùĚŞŎùMŎäʭŎĚĿŰĖˈ˰ʲťˎ˓̨ ńˏăˎʭŎˎťˎōˏŋˎĸ˓ăˎ˓̨ ýˎťˎ˓̨ ńˏăˎÝç̨ʭŎˎōˏŋˎĸ˓ăˎçŏôˑĿˎŔˎµ çŋŊùĩˎĚˎµĿˎäµŋˎķˎµďˑęˑùŘˎċˎÜ
ÝʭŖˎ éŋĪˎ÷ˑùĚˎĿˎŰèĊĄˎĐ˓ʭŖˎýˑŋˎķˎÜŞŰŌˎŘ˓ńˑŊ˓ùŞĀˑŎˎʭˇ˕ʲŏʭ˙ŕ˂ˁˁč˰ ʯˀ˅ʿ˔ˉˈŔØőíä˙őäµőùĕʯŘµâŎŋýµÞŔŔµ˙ŕ

ŔØőíùęäŎäőùĕőŞĜˉŘâŎěŰùĚĖőŗùĖēĚýʭĬķùŗčęùŘċŘµăäăʭµþċùŗęùĚµŃ˫ĕùĕµÝŔęĕŃŞĂµŎʭěùŏíʭµŕ

ĂğùŘēěʭýĖŕùŘēÝĕĚ
ˇ

˫ʭâŰʭċōŋķĕĜőĖőŗùĖēęʭŞĠýĶŞĿęĂğù
äÞŰěùŐŰĚăĖµýĂŎĚďäŒÞµģʭŕę˫ʭµýęĕĚµŕäµĤőùĕŏí

ĂğùŔÝęĕōŰĚďŏíʯōŋķŐĔğĚŞĻőʭ˙ŊʭķŔ˰ãùėŘŀőĖŒÝˉùĚŰěōŋķŔýãʭµŒĸŎʯęŘµőāĚŞµĨýŗäŕʭµá í

Ăğù
äĄŃŗŏŘŎùĚŞÏĵŘīŘŎä˙ŋķŐĔğä˙ŋķĚŞĻŔĄŀáʯĕŘģęĕĂńŞńďŏðģĢőùĕŐŞŰʭÏäŎíŰĖ
ïŘăŌ

ŏĕŘýãʭĬĿãěʭČŎŔýãęʭŞĠýěùĆďʭþŎŗāʭķŘīŘŎęĕěŘď˫ãʭŕľŋĄĔŎāęŗĚµīŔµċŘăŔµýŐµŰù

üŋİŎùęŏùĖŒ×ŗĕ˫ĕĚÝĂğù




ʵʻʳ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϳϯͲϮϵϲ
YhZ�E/��Z�Yh/Z�D�Ed^�&KZ�D�^^�'�^�^�Ed�/E��z��Z^W���

��������������������� �������������������

ʭċĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äÞŰěùāʭĿíãʭĬĿãěʭČŎʯĕŗęŗĕùĚĿù˰ĦĨĔĄŎĚŞĻŔýĆďʭþŎäĨĨĔăęĕµŒŞŎěŔãʭŕľµŋĄĔŎ

Ăğù
äŊʭďęĕŔÝŐŰùĕùĚĿùÖŞŕŔőŘáäăʭķŦįùęĕĥŘĨēŏíŔŋøĠŎùĖőĖőęŗ
ˍ
ʭĿĚħŔµýĂµŖċ˛µŖċŗ

äŰʭ˙őĕŘēʭŰĽùĖŕùāĖŎĖŒŋýĚĴőęʭŖĳùäŎÝĖŒŒ
ĢĔÏęʭþēùŏŗĖýłŞńĐăęĕĂğęĕŗĮŋĻŏĕŘýʯŏí

ĂŞŊŘøĠŎŐŰĚĿíĂğù


ŏíĚŃäŎ˰ʲĖŰʭŎĚĿ3HR,Tô QȱP(¸ PÄNëRÑ¸
P
éÓ

P»PɃR º.ýQùSPāPɀP¿Pȯ2˕�āùĚČď˃˔ˉˈĚáùÜŰłğʭĿãĚþēʯĕęŗíłŞńĐă
ĖŞŒÝˇ

ãʭĬĿãěʭČŎĚĄĠá˫˰ ãùäőʭŖċĕęùĕŔµÝēʭµģŔãʭŕľµŋĄĔŎŌŘµŋķùęęĕĕęùĕĚµý
ĭĚµģĕŗęŗŔµý

ĆďʭþŎŐŰùŌŘŋķʯŐĄģùĕäŕʭá íŗĢőùĕʯĂğùʭýŔċŘăŔýāęŗĚµīŐµŰùŔŋøµĠŎęĕŔµŎùĕùʯµőŘ˙őŔ˰ãùęĕ

ēʭģŔōŋķĆŰĖĐŊùŏʭŞýĖŕùŘēĖģ


äŰʭŒģíʭýŔńĿĆŰĖĐŊùŗě˫ʭċùʯäÞŰěùĮŰùĚģŌěťãùĚý˛ńőĆŰĖďęĕŘįŉĒŰęʭµă˫ĕŘµýĂµğù
ěù

ĽĚįĚâŰĕę˫ùŘ˙ŕŐŞŒŎòµŎŁŘµģĊŰŗĚµăĆµŰĕʭďùęʭµýĚŖáŐŞŎŘµĨĸŎEùęŔĄµģùĕĖőù
ĚþŎʭµŞÏùĚáäµŎ

ùŌŦğNäŎĿĖŰʭŎĚˈ˰ʲùŘļˏ éŋýˎéŒķˎäŗˎŘ˓ŊˎíŰĀ̱˰ˇ˕ʯäĠŋČŎÿíĚŎŉŘńĸŊùĿäčĚģęʭþēïŉí˰ ʯŉŘğĚŊùʾˁʽˁ˰ʲ˂˰�

ʾˁˁ˔ˉˈäŒĸŰěùĽĚįŐŎŌʭŞÏŐŰĕùęĚĤĄŒŎĖŞŒÝù˰ʯ˰Ŕ×ĚáęĕĖďÜŰŔŰíĖģʭýˇ


˰ ěʭýäŎĿ˰ ʲĖŰʭŎĚˈùŘćˏ éĖďˎŗˎéŒķˎäŗˎťˎĉˎĚˎďˎˇˉˈĆŰĕʭďùùĚŎ˛µńőʯĖµŞŒÝäµċĚďōµŕęĕŏíĂµĠŞőʭµŎù

üĳùŘŎĖŞģʭýŔÝŔýĜċłďãĜŞ×ĚĤĄŒŎĕŘµĤőˇ
ŗęĕŔµŎùĕùäŎĿĖµŰʭŎĚ˰ʲˈŗˎŐ˓µŎˎµÝûˎĘˎµŋˎķˎäù̱Ėµ é̇ ĸˎĄˎŎˏ
ŋ˓ĿˎŞ

˓
ï çŘþˎĄˎˏˬ Ėˎĸˎń˓ŎˎŐˎŎˑçŒŊùęˑʭˇ˕ʯŘ˙ŕęʭĐýʯęùŘőšùʾˁʽˀ˰ʲˀʽ˰�ʾˁ˂˔ˉˈĚáùäĠÝ

ˍ
ùĖ˙ķŔýŐµŎĹŗęĕĕĖµŒþýʯ

ãʭċŗùęĕĢăíĖŕùŘēĕŘýˇ


ĊŰŗĚăĆŰĕʭďùŔýęŘĴŒŎĺŞŋþăŐŰĕʯãĚŎù˫ĖŰĖŒĠÏĂğùˉʭŎùĭĚģŌěťŐŰùĂğùŔÝāʭµŰùŗęĕʭµŀŎ

ĎŰĚħŗäĨĔĤŎŔĄģùĕĖģʭýŗĚýÜŰĶþŒŎŐńĄŎęùŘĄğùĖģʭý
ęʭĤĄőùŰĕʭďùäĈŔÝĶþŒŎäńćŘŎĖőęùĖőʯ
ˍ
ʭŒŞńŰãęʭÝĶŒĄ˙ŎĂğùŗĂŞŊŘøĠŎãʭŕäķĚģãĚŞİēùęŔċŘĄŎĕùĚĿùäŎĕěʭğ


ęʭĤĄőùĆŰĕʭďùľŞĸī˰ʯäŋĸċŗäýĖŒğʯāùĚİēŗäăùĚĬŎĕęùĕˉŔŋ˙ċěùŐŰùŔµÝäŎăĖµőùŘĆµķʭý

äŒŞýĖýĕŘģŗŔýäķŘő˛ŕʭĠăŗĎŎʭĠăäŒŰĕùęĕʭČŰùĖŒÝ
ĶŞİńăʯĂµğęĕʭőľµŰĚĐăŗľĸµīãĖŒµğ

Ŕŋ˙ċěùüŞğíãʭŕ˛ńőĆŰĖďĂğù
ŐŰùĚýʭŒýĖŰʭýęĕ˛ńőĆŰĕʭďù
ˍ
ʭ˙ĄďĚÝėĖŒğĕŘģŗŔýāęŘħÜŰ

àŒŕĚĿęĕŐŞýĕùĚĿùŔĸŎʭċĊŰŗĚăĖýʭŰ


ęĕÞþģŔãʭŕäķʭ˙ĄċùŗãʭĬĿãěʭČŎŌěťĂµğùŔµÝęĕĕęŘµŎĂĐµħŗĂµŃĕüµŊʭİŎäµ˙ŋķ

łŞńĐăĕĚÝŔÝʭŰíĶþŒŎüŋİŎĚþĄĸŎĂĠŕʭŰʱĚŞēĄďäĚáùęĕãʭŖĄőùüŋİŎäķʭċęù˫ĕùĕ˫ĖģĂğùʯ

ĖŰʭý˛ħùĶþŒŎùę˫ĖŕʭĤŎĕĚÝʭăŏʭŒŞ˙įù˛ħʭďĕŘģŔÝ˛ēĕŗäĿĚĨăāęŘħŔĄĿĚâőŗùŘĄĐŎ
ˍ
ŦŎʭµÝ

ä˙ŋķŗłćŘŎĂğù




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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʺʶ	ʵʼʹ
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ğĖŞķäĠŞ˙ďĚĄĠŎä˙ď˨ŗ˫ĖŞĕʭŕãŔý

ʵʻʴ

Ě˫ŖýãĖŒŎěùĕùŘğőʭğęŔ˰ ãùęĕęʭŒÝōŋķŗäŕʭá íĕùĚĿùʯäÞŰĚâŰĕěùāʭŎùĜŊù˫ĕʭŀĄğùěùÞþµģŔãʭŕ

äķʭ˙ĄċùŗʭĬĿããěʭČŎĂğù
ĕùŘğŔőʭğę˰ãù˕0HGLD� /LWHUDF\˰˔ŔýãʭŒĸŎŔķŘ˙ČŎěù˰ãùāęʭŖŎãʭŕ

˛ýʭŃãĚŞáĕʭŰĂğùŔÝŔýäŰʭőùŘăŔŰĜČă˛ŞŋĐăŗŗäğĚĄğĕŗĕʭČŰùĵùŘőùŌʭŞÏãʭŕŔőʭğęę˫ʭµģù˰ ãùĕęùĕŗ

ÜŰāęʭŖŎŌěťŗãęŗĚīãùĚý˫ĕʭŀĄğùěùãʭĬĿãěʭČŎĂğù˕KWWSV���JUDSKWHDP�LU
˔

ʵ
ĚőĂ˙ŰŦŎ˨ŗ˨äŎ

äÞŰĚâŰĕěùĽʭħŗùŗġěęùãʭŕĂþĈŎęĕäŎĚő˰ ʯęʭĄŀáŗĂ˙ŰŦŎęĕĕęŘēĚýʭýŏùĚâŰĕĂµğùŔµÝ

ŒŞŎě˰ŔãęʭáěʭğŗäőʭýĚŖŎùęōŕùĚĿäŎĕęŗí


ˈäŎĚőŗĂ˙ŰŦŎęĕŐĔğŐĄŀáęĕĚýùĚýãĖŒăŗĂőŘĤēĂğù
ŐµŰùŗĕĂŀµħŗĕ˰ʯĕʭµĬĄŎŔµþŒċ

Ėőęùĕ˰ʲĂĠĔőþŒċŔäµďŗę˰ ʯäń˙ķäµőùŗęŔµÝęĕĂµŞŀŞÝãˑŘµŒĸŎęʭµĄŀáŗûʭµĔĄőùŔµŋ˙ċʭŕŗěĚµį

ŔċùŘŎŏĖģʭý˫ĖőŘŒģĚŞćðăäŎĕęùĘá
ŌŗĕþŒċŔäŋÞģŗãĚŕʭµĳęʭµĄŀáŔµÝęĕŐµ
ˏ
ăùĖµħŗäŕʭµăŘÝʭµŰ

ãĖŒŋýŐĔğĚŞćðăäŎùĘáĕę˕čʭþĨŎãĕĜŰ˰ʯŁŦēùęĕŏíĚŃ˰ʯʾˀˆʾ˰ʲˀ˰�ˀʿ˃˔


āĚĬď˰ŔÝ˰äőʭŎěäğŘŎŗŏŗęʭŕäŎĖµŒŕùŘēãùĚµýāŘµķĕŏŘµķĚĿŔýãŘµğùĖµēĂµÝĚď˰ʯĖµŒŒÝ

ĖőŗùĖēŔýŏíʭŕęŘĄğĕäŎĖŕĕŔÝĚáùäŎĖŞŕùŘēŔýėŘŀőŏʭŒĔµğĕŘµēęĕŉĕĂĔµğŏŘµķĚĿęùŗĖµŞŎù

ʭý˰ ʯĖŞģʭýĂ˙ŰŦŎŗäŎĚőʭýŗùŐĔğʲĖŞŰŘâý3Ĉý QíPȯQ PȄMĈ Tý
P
ì
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Ǿ

M
¸ùQú

Ē
ó Pä
P
òĀPÍP¿ïQÎTJ

P
*TĽſ2�Ŕį˕ˁˁˉ˔ˈŔµý

äŎĚőʭýŗùŐĔğŘâýŞŰˉĖʭģŰĖĘĄŎÝĚ˰ʯĕŘģŰʭ˕ěùùĖē˰˔ĖğĚĄý
ˇ

ãĕùĚĿùŔÝęĕÞþģŔãʭŕäķʭ˙ĄċùęŘĬďʯĖőęùĕŔý˰ ęŘįĚ˙ĄĠŎʭýĚâŰĖµÞŰ˛µŎʭĸăŗĭʭµþăęùĖµőęùĕ


ĕŗęŗĕùĚĿùŔýĆĐýãʭŕäĸ˙ċŗŉĕʭþăĚĴőʭýĚâŰĖÞŰãĚŎùäŖŰĖýĂğùˉʭŎùäŕʭµáµŃĚċŔÜµŰĆµĐý

ĢŊʭ×ĜŞâőùĚýŏʭŒ×äĤăíęĕãʭĬĿãěʭČŎʭÏĚýäŎÝĖŒŔÝʭăāĖµŎʭŕŋĸµģŔãʭŕŏíġŘŎʭµēäőĖµģ

ĂĠŞőŗČŞĄőŔŏíĕʭČŰùāęŗĖÝŗäŒ˙ģĕŐŞýĕùĚĿùŔĸŎʭċĂğù

ãùĚýŔÞŒŰùĆĐýŗŘâĄŀáĚČŒŎŔýăŒĢŗãĚŞáęĕʯĕŘĤőĖŰʭýʯʭĬĿŏʭÞŎŗĂŞĸŃŘŎäþğʭŒŎùęãùĚµý
ŘâĄŀáęĕĚĴőĂĿĚá
ŐŞŒØ˙ŕĕĚÞŰŗęĂþĈŎŗęʭĄĿę˫ĖŞČŒğäŎăĖőùŘŔŒŞŎěùęãùĚýĖŞŒģŏĚĴőľŊʭĔŎ
ōŕùĚĿ˫ĕĚÝŗʭýĕʭČŰùãʭĬĿʯäŊĖ˙ŕĢŒăãʭŕäģʭőěùĽŦĄēùʭŕĚĴőùęŔý˛ŃùĖďĖőʭğę


äŕʭáÜŰěùŐŞĿĚįęùĚħùĕęùĕŔÝĖµŰʭńķŗãʭµŕęŗʭýĕŘµēùę˛µŞ˙ĐăĖµŒÝʯęĕĂµńŞńďĽŦĄµēù
ĖŰʭńķʯłŰŦğŗʭŕęŗʭýäŎăĖőùŘĆķʭý˛ÞģãĚŞáĆĐýŉĖċŗãʭŕäőťŘįĕŘģ
ŔŞħŘăŌŦğùĚµýŐµŰù
ĂğùŔÝäĄďĚáùäĨĔģęĕĂŞőʭńďĚĴőĕŘēÖŞŕŔőŘáŖþģŔ˰ ãùŔĄģùĖőʯĖģʭýäĸğĚý˛Ş˙Đă˫ĖŞńķ

ŗęŗʭýĕŘē˫ĕĚÞőŗěùŉùĖċŗĆĐý˫ĕŘŖŞýãęŗĕĖŒÝ
ŉŘğęùĖēN˰ ʯŉùĖċùęŔ×ĚáùĦĔģłĐŎĜŞő
ʯĖģʭýĖŃʭĿĚŞē˫ĕĚ˙ģŗÛĚăŐŰùŔĨŞĨēùęěùőʭĤőŔãʭŕĶīùŘăŔĄĠőùĕ˰ ŗ˫ĕŘŎĚĿĖőùˈ˰ʲĵˏęˎŗ˓

ˎ
ïĝˑʭ çŒŊùŐ˓Ŏˎ

ĚˎăˎÛˎ́ ùĚˎ ˑ̇ Ŋ˓ù˰ˇ˕ŐýùŊʭŎšù˰ʯŁŗĖħ˰ŔŰŘýʭýä˰ʯʾˀ˄˃ʲʿʾ˔ˉˈŐŰĚăʭğęʭÏŏʭŎĕĚŎäĠÝĂµğùŔµÝŔµŊĕʭČŎùę
ʭŕęʯĖŒÝĖŒ×ĚŕłďʭýŗùĖģʭý
ˇ
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ʶŔőŦŃʭķ˨


ōŖŎŐŰĚăŔŞÞă˫ʭáŌŦğùęĕęʭĄŀáŗĂŞőŦńķ˰ ʯęùĕĚÝŗãěęŗĕĚēĂµğù
ěù˫ʭáĖµŰĕŐŞµŰíãĖµŞďŘă

ùŏʭĠőù˰ ʯŌŦğłďãęʭĄĿę˰ ʯĕęùĖőùęŔÝ˛ńķĂĠŰʭģʭőäŎŌʭµČőù˰ʯĖµőùĕĖµŕĕŗʭµŰãęʭµĄŀáùęŔµÝ˛µńķ

äýġěęùŗęʭČŒŕʭőäŎĚý˰ ʯĖőùĕŏʭýěãęʭċĖŒÝ
ŏʭýěãŘâŒĔğĝùŘďŏʭĠőùĂµğù
äăęŘµħęĕŔÝŔµý

ŉʭďĕŘēʭŕę˛ŰʭŎ˰ ʯĕŘģ˫ĕĚÏ˰ ŔýãęùĕĚýěùāʭğʭĠďùĕŘēŔÝäŕʭáäģʭőěùōµĤēŗüµĬĻŗµáäŕʭ

äģʭőěùāùŘŖģˉĂğùʭŎùäĄŃŗ˛ńķ˛ŎʭÝäŎʭµ˙ă˰ ʯĕŘģĝùŘµďĂµĐăĚ˫İŞµğ˛µńķęùĚµŃäŎĕĚµŞá˰


ŐŞŒŎò˙ŊùĚŞŎùMʲĕŘŎĚĿˈùėˎùˑçōăˎˏ̨ ń˓ĸˎŊ˓ùĦˎńˎőˎŊ˓ùÞŌˏŦˎˇ˕ĊŖő˰ʯäīę˰ľŰĚģŔµĻŦþŊù˰ʯʾˁʾˁ˰ʲč˄ʾ˰�ˁ˅ʽ˔˰ˉ

ˈŏŘ×˛ńķÝ˛ŎʭŐĔğ˰ʯĕĕĚáĖőùÛĕŘģˇ


ŎěťŔĚ˫ŖýãĖŒŎěù˛ńķŗĕĚēŏíĂğùŔÝĦĔģĢŞÏěùŐĔğùĖĄýù˰ ʯŐĄŀáŌʭ˙ăüőùŘċĵŘµīŘŎ

ùęęĕĚĴőŔĄĿĚáŗĞÐğäŒĔğĚýĝʭğùłµİŒŎŗŉťĖĄµğùĚµýŏʭµýěĕęŗí
ĕùĚµĿùŏùĕʭµőŏŗĖµý˛µŎðăŗ

ùĖĄýù˰ʯŔĤŰĖőùŐĔğäŎĖŒŰŘáŗĞÐğŔċŘĄŎüŃùŘķŗãʭŕĖŎʭŞÏŐĔğĕŘēäŎĖőŘģ


ĖőŗùĖēęĕŏíĚŃōŰĚÝäŎĖŰʭŎĚĿʲŏʭŞēěŗĕęĕĒğʭÏŔýŏʭâĄģĚĿäŎʲĖŒŰŘá3PJ.ý
Q
Ɏ¸ìTý

P
Ɏï¸ĒùQâ PöB TÒP ȺTJ

P
*

QñRí TäPȫ¸õï¸ĒùƖR/¸È T×
P
*ä ĒÒɎ.RƷ2�ÜŋŎ˕ʴʳ˔ˉˈĚáùʭŎġŘáùŘŒģĄģùĕŞōŰʭ˛µ

˒
ńĸăäµŎµÝĕĚŰęĕ˰ʯōŎµŞŏʭ

ēěŗĕŞŏʭĕŘþőŰō
ˇ

ãŗĚŞőĚÞŀăŗōŋÞăŗĕĂþŕŘŎäµŖŊùĂµğùŔµÝŔµýŏʭµĠőùʭµİķ˫ĖµģŗŔýŔİµğùŗíŏĚµý˰ʯŗĕĚŰʭµğ

āʭŃŘŋĔŎãĚăĚýŔĄĿʭŰĂğù
ŐŰùěùʯŗęŔĄĠŰʭģĂğùʯŏŗĚµńŎʭµýĚâŰĖµÞŰĖŒµģʭýˉŔµý˫ÚŰŗäőʭµŎěęĕŔµÝ

āťʭďŏʭČŞŕŗāʭğʭĠďùĚýŏʭĠőùŔþŋĻäŎĖŒÝŔµý˰
ŉʭµĈŎ˰ŏùŘŒķęĕŌʭµâŒŕōµĤēŗŌěť˰ʯĂŞőʭþµĨķ

ĂğùʯŌʭŎěŏʭýěŗĚáęĕ˛ńķĖģʭýʭăäŒĔğĖŰŘâőŔÝäőʭ˙ŞµĤÏŔµý˫ùĚµ˙ŕùĕŔĄµģˉĖµģʭýęĕĚµŞĻŐµŰù

āęŘħŏʭýěĖŒőʭ˙ŕ˫Ėőęĕãù˰ÛʭőĚİēäŎĕĕĚá
ŐŞŒŎò˙ŊùĚŞŎùMĕŘµŎĚĿ�ˈŏˏʭµĠˎ éŋŊùĶːþˏµğˎŏ˓óˑµ éŋēˏäŔˏµŒ˓ķˎ
Ěˎńˎķˎˇˉ˕˰ʯäīę˰ľŰĚģĊŖőŔĻŦþŊù˰ʯʾˁʾˁ˰ʲč˃ʽ˰�ˁ˄ˆ˰ˉ˔ˈŏʭýěùęĚáùŔýŉʭďĕŘµēʭµŕęÝŏŘµ×˰ʯĖµŒŒ

˫ĖőęĕãùĂğùÝŔäŎĕĜá
ˇ

āęʭŖŎĭʭþăęù˰ ʯäŎŦÝŔĤŰęęĕŔĤŰĖőùŗĚÞŀăĎŞĐµħĕęùĕŗęʭµĄŀáŘµÞŞőęĕŘµăĚÏµĤŰĖőùŔōŊʭµğ

äÞŰ˰ʯĂğùěùęʭćíĂþĈŎĚÞĿŐĄģùĖŖâő˰ʯŏĕĚÝŏʭýěěùġĜļŊŗ˫ʭþĄģùĂğù
˫ĕʭŀĄµğùŏŗĖµýŔİýʭµīěù

ãʭŕęùĜýùŐŰŘőäįʭþăęùĚŞĴőãʭĬĿãěʭČŎ˰ʯäŎăĖőùŘŏʭĠőùùęŔý˫ʭâăĚÏĭŘńğĖőʭµĤÞý
ě˫ŗĚµŎùãʭµĬĿ

ãěʭČŎʭýŐĄĠýŔØŰęĕ˛ńĸăŗĚÞŀăŏʭĠőùʭŕ˰ ʯĢŞýĚăĢőʭþįʭĔŎùęŔýãŘğĂŋŀĻ˫ĖµőùęʭµăäŰʭµċŔµÝ

ùĖē˰ʯĕùĚĿù˰ěù˰ãęʭŞĠýùęġŘŎùĚĿäŎÝĖŒŒ
ŐŰùĚýʭŒýʯ˫ĕʭŀĄğùěùãʭĬĿãěʭČŎĖŰʭýĶýʭăĮýùŘµīŗĕŗĖµď

äŒŰĕˉĖģʭýŔÝùĚ×ĖőŗùĖēŉʭĸĄŎęĕŏíĚŃäŎĿĖŰʭŎĚ˰ʲ3PJ.ý Qí
T
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P
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P
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Q
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ˈŐĄĤŰŘēùęŔýĂğĕĕŘēŔýĂÝŦŕĖŞŒÞŀŞő
ˇ
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ʭċĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ŔŋďĚŎ˰ŐŞŒ×˰Ŕý˰ŏĖŞğęŔŋħʭĿ˰ãùʭá˰ęĕ˰ĖŰʭý˰ŏùĚýęʭÝ˰ŗ˰Ăğù˰ãĕʭŰěĂĐħ˰ěù˰ĂµĠĔő˰ŌùŘµĄĐŎ˰ōńµğŗ˰ã

ŌʭŞÏĖŒýʭŰ˰äŕʭá í˰ʭŕ


ʸ
ŔőʭŀŞŀķ

ĸŎ˰Ŕý˰ĂļŊ˰ęĕ˰ĂŀķŰʭµğęʭÏ˰ŗ˰ãęʭáĜŞŕĚÏ˰ʯäŒŎùĖÝʭÏ˰ãʭŒĂµğù˰ä˕ĂļŊ˰ʯùĖµĔŕĕ˰ʯŔµŎʭőʾˀ˄˄˰ʲʾʽ˰�

ʾˁʽ˅ˆ
˔µÞŋŎ˰ʯŁŦµēù˰ãʭµ˙ŋķ˰ĕĜő˰ęĕ˰ĚăĚý˰äŃŦēù˰˛÷ʭĬĿ˰ěù˰äÞŰ˰ĂŀķŔ˰ãù˰˫ŘµŃ˰ŔµÝ˰Ăµğù˰äőʭµĠŀő

˰Ŕý˰ĕŗĖĐŎ˰ùę˰ŏí˰āʭĿĚĨă˰ŗ˰˫ĕùĕęùĚŃ˰˛ńķ˰ĶŞİŎ˰ùę˰ŏʭĠőù˰ŔŰŘŖģ˰˛µńķ˰äŖő˰ŗ˰ĚŎùäŎÝĖµŒ˕˰ĶŎʭµċ˰ʯäµŃùĚő

˰ʯāùĕʭĸĠŊùʴʼʹʺ˰ʲʴ˰�ʴʳʻ˔˰
ʭŒýĚýōŞŊʭĸăŏíĚŃōŰĚÝʯĂµŀķłŰĕʭµĨŎŗĵùŘµőùäµŀŋĄĔŎĕęùĕʯŔµŋ˙ċěù

Ăŀķęĕ˫ʭâő˕�ęŘőˀʾ˰ʯ˔ĂŀķęĕāŘŖģ˕�ęŘőˀˀ˰ʯ˔ĂŀķŌŦÝ˰ęĕ˕�ûùĜďùˀʿ˰˔ŗ





ĂŰʭķęĂŀķęĕāʭ˙ŊʭÞŎŗʭŕŘâĄŀáäµÞŰěùŌʭµĠŃùĂµŀķĂµğù˰
ĄŀáãŘµâãęŗĚµīĚŞĻʭµýŌĚĐŎʭµő˰ʯ

Ăőʭŕù˰ʯŌʭŒģĕ˰ʯĹŗęĕ˰ʯäŰʭĄğĕŘē˰ʯãʭĤĿùęùĚğùŗ˰


Ŕŋ˙ċěùäńŰĕʭĨŎĖŒĄĠŕŔÝʭýĂŀķŌŦÝĖőęʭáěʭğʭő


ĖőŗùĖēʭýďŞʭŗÝĚŰō˰ʯĂğùĂŀķäŎĕěęŗŗŔőʭŖŒăıʭŀŊùęÜŞÝùęęĕÝĢµŎŦőäµ˙íĕęŗ˰ʯŋýµÞŔęĕ

ùŰŐęŘŎùŔýÝʭŒŰŔŐĔğäŎ
ĖŰŘáùŰŐûĕùŗĂŀķÝŦŌęĕŏíĚŃŗÝŌŦäŖŊùĦĄĔŎŔýęŘŎùŘµģʭőěŰä

őŞŋý˰ʯĂĠÞŔäĄďěùʭĬŃŉŘý˰ʯĂċʭďŗʭĻŰĮōŕŔýÝʭŒŰŔþĸăŞĚäŎĖŒÝŗùŰŐŔµőŘáĜŎęĂþĐµħµÝŏĕĚ

ŔýüăùĚŎěùĚĨăŰĎŗäý˫ĕĚÏŐĔğŐĄŀáʭģŰŔĄĠĚăĂğù


˰ōŰĚµÝ˰ŏíĚŃ˰ęĕ˰ĖőŗùĖēäŎĿ˰ʲĖµŰʭŎĚ3
Q+¸B PÒR ȺȱTôN2TÎB PÇ

Ē
òBȲô2� Ě˫µńý˕ʿʿˀ˔ˉˈµőěŏʭʭ˙µģÝęùĜĄµĤ

ʭ˙ģŰĖŒˇ
ÝŔ˙ŋˈąĚďˇęĖĨŎŗŔýãʭŒĸŎĂķùęěĂþĠő˰ ʯĂğùŏʭőěŔýŔĸŎʭċäőʭĠőù˰ ʯĂþĠőęùĜĄµĤÝ

ĂğùŔýŏʭĠőùĂĤÝęʭÝ


ˉŗĚµáùŏʭµőěĖŒµģʭþő˰ʯĵŘµőäőʭµĠőùŌùŗĕä˙őĖµýʭŰŗ˛µĠőŗùĶµİŃäŎµģĕŘ

˕äŰʭþįʭþį˰ʯ˙ŊùŞŏùĜäĿĠŀăŞĚŏíĚńŊù˰ʯʾˀ˄ˁ˰ʲʿ˰�ʿʾʿ˔
ęĕŐŰùŔŰí˰ʯùĚýãŐŞŰĜăŐĔµğŗĂµŰʭķęûĕùʯ

ęĕŘăĚÏäŎŦÝŔőʭŀŞŀķ˰ʯʭýŏĕęŗíĲŀŊˈąĚďˇŔýāęŘħäŰʭŒÝŔýŔİýùęäŰŘģʭőěę˫ʭģù˫ĖģĂğù




ʵʻʹ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϳϯͲϮϵϲ
YhZ�E/��Z�Yh/Z�D�Ed^�&KZ�D�^^�'�^�^�Ed�/E��z��Z^W���

��������������������� �������������������

ʭċĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ãʭĬĿãěʭČŎãùęùĕŔþŒċäŰʭŕäńŞńďˉĂğùʭŎùěùĂŖċäµēĚýŔµþŒċʭŕʯĚµŞĴőäµÞŰĜŞĿŏĕŘµþő

ãěʭČŎ˰ ʯāʭįʭþăęùĂğù
ŐŞ˙ŕŔŋøĠŎĆķʭýäŎĕŘģʭăŏʭĠőùęĕãʭĬĿŎãěʭČĖŒýŗĖŞŃãĚµĄ˙ÝãùĚµý

ĂŰʭķęŏĕĚÝãęʭŞĠýěùäŋ÷ʭĠŎŔÝęĕãʭĬĿäµńŞńďĂµŰʭķęäŎŔĄµģùĕ˰ ʯĖµŒÝĖµģʭý
ŔµýŏùŘŒķŔµőŘ˙ő

ãęʭŞĠýěùĕùĚĿùęĕãʭĬĿãěʭČŎäŋŞēĂďùęĚăŗĚăĕùěíěùãʭĬĿäµńŞńďʭµýŌĚĐŎʭµőĭʭµþăęùęùĚµŃĚý

äŎĖŒŒÝ
ŐŰùďʭýùäãĚáäŊʭ˙ċùęĕãʭĬĿãěʭČŎōÝōÝŔýʭĬĿãäńŞńď˰ãĚĠăäŎ
ĖýʭŰ

ŔőʭŀğðĄŎŔý˛ŞŊĕĮŰùĚģĥʭēōÝʭďĚýãʭĬĿãěʭČŎ˰ ʯĚŞĴőĖĸýˏäőʭµÞŎŗŉŘµŖČŎŏĕŘµýĂµŰŘŕ

äŀŞįěùĂ×ʭŕŔýŔőʭŖýäŰʭŒģíŗĖĨŃĉùŗĕěùŔþŒċäµŀŒŎùĖµŞÏĖµŒÝŗʭµýčĚµįŏʭŒĔµğāŘŖµģĜŞâőù

ãʭĬĿŘâĄŀáŔýãʭĬĿāĘµŊäŰŘċŗŌʭµÝãĚŞáŎŉĖµþ˫ĖµģŗãʭµĬĿäŰʭµğʭŒģŗŔµĿęʭĸŎŔµýãʭµĬĿ

äőùĚğŘŕŗĂēʭăěʭăŗŏʭİŞģ˛ŰĖþăäŎĕĕĚáŗŌʭČőùĚğŔýĕʭĠĿäŖĄŒŎäŎģĕŘ
ŔČŞĄőęĕěùŐŰùłµŰĚį˰ʯ

˫ĕʭŀĄğù´ŘğãʭŕãĕʭŰěāęŘħäŎĕĚŰĘÏŗ˫ĕùŘőʭēʭŕŔýü÷ʭĨŎŏùĚþċãĚŰĘÏʭőŦĄþŎäŎĖőĕĚá


ĂğʭČŒŰùŔÝŐŰĕęùĖĤŕäŎĖŕĕŗęùĘőùäŎÝĖŒŗěùãŘâĄŀáāŘŖģùĜŞâőŗÜŰĚĐăĜŞŎíĂĐăĚŕ

ˉĮŰùĚģŔ×ęĕãʭĬĿäńŞńďŗŔ×ęĕãʭĬĿãěʭČŎĚýęĘďäŎĕęùĕ


ĚþŎʭŞÏ˰ŏùĚĠ˙ŕ˰Ŕý˰ûʭİē˰ōŰĚÝ˰ŏíĚŃ˰ęĕ˰ĖőŗùĖēNäŎĿĖŰʭŎĚʲ3ĀP(¸ PÒR Ⱥ ¸RŞ
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ÏŞĚþŎʭ˰˖ʭ˙ģĖŒőʭŎãĖďùěùʭğŰĚŏʭőěőŞĄĠŞŔĄþŊù˰ʯĖĚáùùŘńăÏŞŔĤěʭğŰĞÏ˰ʯĖęĕŐĔµğʭµýĚŊĕŰäŎÞŒµŞĖ

ÝŔŉĕęʭ˙ŞýŔýĶ˙įýŞŗ˰ĖĄŀŐĔğőÞŞŘŘáŞŰĖ
ˇŔ×ĚáùûʭİēōŞńĄĠŎŐŰùŔŰí˰ʯŏùĚĠ˙ŕĚþŎʭŞÏNğùĂˉ

ʭŎùĕʭŀŎŏí˛ŎʭģŌʭ˙ăŏʭőěęĕ˰ŗ˙ŕŔĂğʭŕĚĨķ
ŏŘ˙ĬŎŔŰíŐŰùĂğùŔÝŐĔµğûŘµēŗŉŘµŃÜµŞő

ãùĚýŔĿęʭĸŎŗāʭċʭŞĄďùĚ˫ŎěŗęŏŗĖýŉʭÞģùˉĂğùʭŎùäŒĔğŔÝāŘŖģùęÜŰĚĐă˫ĕŘµ˙őŗŉĕęʭµ˙Şý

ùęŔýĝŘŕĕěùĖőùŗãʭĬĿĽŗĚĸŎŗûŘēùęŔýãʭĬĿµğŘŕŗ˰ äőùĚāŘŖµģäőùę˛ŰĖµþăĖµŰʭ˙őʯőĖŒµĠÏʭ

ĂğùŗĖŰʭýěùŏíãęŗĕĕĚÝ
ĞÏęĕãʭĬĿãěʭČŎĜŞőĚáùŐĔğęĕüŊʭŃˈŉŘŃĽŗĚĸŎˇĖģʭýʯŏŗĖµý

ŉʭÞģùĂğùˉʭŎùĚáùŔýāęŘħˈŉŘŃĝŘˎŕˎˇĖģʭýʯŉʭÞģùĕęùĕ


ŐŞŎŘĨĸŎEŐĔğãęŗĚīĚŞĻʭýŌĚĐŎʭő˰ ʯäēŘģʭýŏíʭŕŗʭŰŐĔğŐĄŀáŏěʭµýĕĚµŎŌĚĐŎʭµőŔµý

˫ùĚ˙ŕěʭőŗŔ˙ģĚÝùęĠÏʭőĖŒ˫ĕĚ˙ģŗěùŏíĚýęĘďŔĄģùĕ˰ 
Ėőù˛ńő˫ĖģĂğùŔÝĚþŎʭŞÏNĕŘŎĚĿ˰ʲˈŗˎŐ˓Ŏˎ
ʭĿˎÝŔˎÿ̱

ˎ
ïĚˎŎ˓ùťˎŰŋˑ ˓̇ÞʭŖˎ˕ŔˏĠˎþˎďˎŔˏ çŋŊù˨˔ýˑÞę́Ý¶Ā ˎ̇ ŋˑÝʭŖˎ ˎ̇ çŋĿˑäő˓ èĖŊùŞʭľˎµŊ˓

ˎ
ï¶Ōʭµķˎ˰ˇ˕Ěµď˛÷ʭµğŗ˰ ʯäŋŎʭµķµĤŊùŞŔĸ˰ʯ

ʾˁʽˆ˰ʲʿʽ˰�ʾˆ˅ˉ˔ĚŕĞÝʭýŏěŌĚĐŎʭőŔýäēŘģŗġŘēþįäĸĕěùĕĚÐýʯĖőŗùĖēŉʭĸĄŎęĕŉʭþŃĚµŕ

Ŕ˙ŋÝġùęùĜŕŉʭğĢŰùĚýęĕōŊʭķāĚēíŏùĖőěęĚńŎäŎ
ĕęùĕˇ



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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʺʶ	ʵʼʹ
ʭýŔĄĠŰãʭŕőíĚŃäÏŌʭŞŊʭğęùäʭĬĿ˨ęĕãěʭČŎã

ğĖŞķäĠŞ˙ďĚĄĠŎä˙ď˨ŗ˫ĖŞĕʭŕãŔý

ʵʻʺ

ęĕŏíĚŃěùŔğŘğŗãʭŕŏʭİŞģʭýŏùŘŒķāùŘİēĕʭµŰ˫ĖµģĂµğùʲ3Ĉ PJ.ýBäR»
ĒɁP¾R1.ýB QÞ QÊRH¸Þ

TāB ĒÕɎ.2

˕� Ě˫ńýʿʽ˅˔˰ ˉˈěùŌʭáãʭŕŏʭİŞģãŗĚŞÏĖŞŒÞő
ˇ˫ŘİēęĕŏʭµýěûĚµķŔµýŎãʭµŒĸŌʭµáŗŌĖµŃ˰Ăµğù

˕˰ʯŏíĚŃ˰ıʭŀŊù˰āùĕĚŀŎ˰ʯäőʭŖŀħù˰üĻùęʾˀ˄ˁ˰ʲʾ˰�˃ʾ˂ŗ˰˔ŐŞŒ×ĂģùĕĚýäŎĕŘģŔÝĂÝĚďŏʭİŞģ˰Ŕµý

āęŘħŌʭáŔýŌʭáŗäČŰęĖăĂğù
äČŰęĖăŗĝŘĠĐŎʭőŏĕŘýäŕùĚ˙áʯŔŋøĠŎãùĂğùŔÝŔŋýʭńŎʭýŏí

ŔýãĖċęŘįʭý˛ÞĤŎŔċùŘŎäŎģĕŘ
ŔýŐŞ˙ŕ˛ŞŊĕĂğùŔÝãʭµŕęʭČŒŕĕäµŒŰŗäµâŒŕĚĿŔµýäµŎùęíŗ

˛ĠőŔý˛ĠőŔýŗęŉùŗěäŎĖőŗęŗ˛Ġő˛þŃäőʭŎěŔċŘĄŎŐŰùĚŞŞļăäŎĕŘģŔÝãęʭČŒŕʭőʭŕęĕ˛µĠőĖµĸý

ĂŞþĈă˫ĖģĂğù
ŏʭŒØ˙ŕŔÝęĕÞþģ˰ŗ˰ãěʭČŎ˰ãʭĬĿŔãʭŕ˰˫ĖµŰĕ˰äķʭ˙ĄċùäŎµģĎþµŃ˰ʯĕŘäēŘµģŗ

ĂþĐħŏĕĚÝʭýŌĚĐŎʭőŔĄĔŰę˫ĖµģŗŔýāęŘµħÜµŰĚµŎùäµĿĚķµŎíęĕ˫ĖĂµğù
ĶµŃùŗęĕþµģÞŔʭŕã

ķʭ˙ĄċùäĚĄĠýãōŕùĚĿ˫ĕęŗíĂğùÝŔĕùĚĿùĤĔýäěùʭ˙ăŰāŦ˫ĕęŘēŗĚĿőŗęĕäĕŘēùęŏʭĤőĖŒŕĖý


ĚýęʭÝęĕãʭĬĿãěʭČŎäőŘŒÝ
ˍ
ťŘ˙ĸŎęĕĩĚĸŎãĖğʭŀŎĖŒőʭ˙ŕāʭĐŀµħãŘµâĄŀá˰ ʯŐČŖĄµĠŎ

ÛŘċ˰ʯäĠŒċãʭŕäĠŒċŗʭŰ˛ŃùĖďĞÞķãʭµŕäµŃŦēùĚŞĻęùĚµŃäŎˉĕĚµŞáùĚµŰěäµēĚýĂŰʭµğʭŕŗ

ŌĚőʭŕęùĜĿùęĕŔĐŀħäŋħùĕŘēęĕ˛ýʭńŎōĤ×ŏùĚýęʭÝĞÞķãʭŕäþğʭŒŎʭőęùĚŃ˫ĕùĕĖµőùŔµÝŏʭ˙µĤ×

ĚýęʭÝŔýĪĐŎĕŗęŗŔýŔĐŀħʭýŏíŔċùŘŎäŎĕŘģ
ùĘŊĚýęʭÝĚŕęʭýŐÞ˙ŎĂğùŔğŘğŗ˫ʭâőŏĕĚÝŔµý

ŐŰùŔőŘáùŘĄĐŎùęùĖŞÏĖŒÝ
ŐŞ˙ŕęĕĩĚĸŎęùĚŃŐĄĿĚáʯŔ×ĚáùĚČŒŎŔýōŞŋµĠăĚýęʭµÝĚµý˰ ʯĕŘµĤőãŗę
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ĂğùěùäŰʭþŰěōŕŔýĐŊıʭęʭĄēʭğãĚŕʭĳŗōŕŔýıʭĐŊãùŘĄĐŎŌŦÝĂğù


˰˫ŗŦķ˰ʭþŰě˰ŌŦÝĚýŐŰùŔÝÚµŰŗ˰˫ʭµâŰʭċ˰ěù˰äýĕù˰ŗ˰äĴŀŊ˰āʭŞħŘĨē˰ıʭĐŊ˰Ŕý˫˰ãù˰ʯĂµğù˰ęùĕęŘµēĚý

äŎă˰ĖőùŘäŰʭþŰěãʭŕĖµĤÞý˰ĚŰŘµĨă˰Ŕý˰üįʭĔŎ˰Őŕė˰ęĕ˰ùę˰äĄĠŕ˰ōŊʭķ
˰ŗ˰ŌŦµÝ˰äŰʭµþŰě˰ãùĚµý˰ĖµőŗùĖē

ÚŰŗ˰˫ʭâŰʭċ˰ʭþŰě˰ŏʭŒĔğ˫˰ãù˰ŗ˰Ăğù˰˛÷ʭŃ˰ʭµă˰Ăµğù˰ŔĄµğùŘē˰ŏʭáĖŒý˰ěù˰ľİŊ˰ŗ˰ĂĿŘİķ˰ěù˰ęʭģĚğ˰äőʭŞý˰ʭý

ĖŒŒÝ˰ãęʭċ˰ŏʭýě˰Ěý˰ùę˰ŏʭŒĔğ˰ŐŰĚĄŖý
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*2˕�´ùĚµğù˂ˀ˔ˉˈ˰ōőʭáĖµŒý˰Ŕµý

ŘâýʯĖŒŰŘâý˰ùę˰ŏʭŒĔğ˰ŐŰĚĄŖýˇ


˰āŘķĕ˰äŰŘáʭþŰě˰Ŕý˰ùę˰ŏʭâ˙ŕ˰ŐŰĕ˰ŏʭŰùŘĤŞÏ˫ĕĚÝĖőù˰ʯŏʭŒØ˙ŕŔÝµ˙ŊùĚŞŎùŐŞŒŎòMĕŘµŎĚĿˈ˰ʲùŘµŋˏ ˑ̇ ċ˓
ˎ
ï

äĿˑûˑʭİˎĔˑŊ˓ùùŘĸˏ ˎ̇ Ġ˓ăˎˎ̨ Ş ˑ̇ ċˎûùŘˎµČˎŊ˓ùˇŞ˙ă˕˰ä˙íãĖŎ˰ʯōµÞĐŊù˰ęĚĻŗ˰ʯōµŋÞŊù˰ęęĕʾˁʾʽʲʾ˂˅č˰ʯˆʽ˔ˉ

ˈʭþŰěûʭİēĖŞŒÝʭăʭþŰěĖŰŘŒĤý
ˇ



ʵʼʳ
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ʭċĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĊŖőőŘ˙ő˰ŗ˰ěęʭý˰ŁùĖĨŎ˰ŔĻŦþŊùŔĂğʭþŰě˰ŌŦÝ˰ěù˰äŒģŗę
äŊʭķ˰ęĕ˰ťŘŎ˰ŌŦÝþăĚŎ˰ŐŰĚăŔ˰ęùĚµŃ˰ŐĔğ

ĕęùĕ
ŐŞŒŎò˙ŊùĚŞŎùM˰äŖŞþĤă˰üŊʭŃ˰ęĕ˰ùę˰ŌŦÝ˰Ěý˰ĕŘē˰ĮŋĠă˰üăùĚŎʭþŰěĖµőĕŘŎĚĿ˰ŏʭµŞýˈ˰ʲŗˎʭµ çőóˑˏ́ ùĚˎµŎˎ
ˏ ˎ
š

Ŋ˓ùÞŌˑŦˎŗˎĿˑŞʭŒˎĂ˓þˎ çĤŒˎăˎŔˏŃˏŗĚˏķˏŗˎŋˎķˎŞʭŒˎĂ˓Ŋˎ çĖµŖˎăˎŔˏőˏŘµĨˏĻˏˇĊµŖő˰ʯäµīę˰ľŰĚµģ˕ŔµĻŦþŊù˰ʯʾˁʾˁ˰ʲđʿˀˀ˰�

ˀ˂ˁ˔ˉˈʭőʭ˙ŕʭŎŎùŞŏùĚŐĔğĄĠŕŞĂēęĕ˰ ʯōŐĔğĕęʭŎęŰŔĤ˫ĖőùŗĕŗŔēʭµģãʭµŕŏíĚµýʭµŎʭµğŰŔ

ĿùÞ˫ĖŒĂğù
ˇ

äŰʭþŰěŌŦÝęĕ˰ŔĤŰęĂďʭĨĿŗĂĻŦýĕęùĕ˰ŏí
ŏʭþŰĕùŗŏùęŘŒĔğßęĜýěùˈĂďʭµĨĿŗĂµĻŦýˇ

ŔýŏùŘŒķŗĕäµáÚŰŗōµŖŎŗãęŗĚµīŌŦµÝ˫ĕĚÝĕʭŰĖµőù
ãʭµ˙ŋķäőʭµĸŎęĕµĠŀăŞĚĂďʭµĨĿŗĂµĻŦý

äŎ˰ʲĖŒŰŘáˈĂďʭĨĿÝŔäŕʭáħŘăŞäŀĚýãùÝŔ˙ŋŗ˫ʭáħŘăŞäŀãùĚýÝŌŦŔĄµĠőùĕäµŎāęʭµþķ˰ʯĕŘµģ

ĂğùěùʲäŊʭēŏĕŘýµÝŌŦěùĽŗĚµďŗÝāʭµ˙ŋńćµŞ˛ŗâŒµğŞŐŗĝŘőðµŎʭőŗàŒŕíĖµýŗŏŗěŘŎʭµőŗ

ŒØ˙ŕŞŐþĸăŞāùĚęÜŞÝŗþğÜŗāĚŀőĜŞâőùŗġŘáġùĚēŗàŒŕʭ˙ŕʭőŗÏŞØµŞ˫ĖŗàµŒáŗōŖþµŎˉŗ

ĂĻŦýāęʭþķĂğùěùʲüğʭŒăÝŌŦʭýŎãʭĬĄńŉʭďŗäâŒŕʭ˙ŕÝ˛ŎʭʭýäĿĖŕÝŔŐĔğŔýĚįʭµēŏí

ŔĄŀáäŎ
ĕŘģˇ

ŔýþĸăŞĚĕŰĚâʯĂďʭĨĿĂĤáěʭýŔýŞÝŀŞĂıʭŀŊùäŎˉĖŒÝŗĂĻŦýĚĳʭőŔµýŞÝŀµŞĂʭµŒĸŎŗùŘµĄĐŎ

Ăğù
ŰʭŔýþĸăŞĚĕŰĚâʯĂďʭĨĿŔýŔþŒċãʭŕãęŘħŗãĚŕʭĳÝŌŦäŎˉĕĚâőŗĂµĻŦýŔµýŔµþŒċãʭŕ

ãŘŒĸŎŗùŘĄĐŎŰä˕ŌęʭÞŎãěùĚŞģ˰ʯŌʭŞÏ˰ʯŏíĚŃʾˀ˅˃ʲ˅˰�ʾʾˁ˔


˰äŕʭáŌʭŞÏäŰʭŕ˰ŉĕʭþă˰ãěʭČŎ˰ãʭĬĿ˰ęĕäŎģ˰ŔÝ˰ĕŘĖŒ×Ěŕ˰˫ʭăŘÝˉĖŒĄĠŕ˰ʭŎùäŎă˰ĖőùŘãĚŞćðă˰łµŞ˙ķ

ģʭý˰ŔĄģùĕ˰üįʭĔŎ˰ĚýŒĖ
ãęʭĸģù˰ŗ˰ĆŰĕʭďù˰ʯŏùĖŒ˙ĤŰĖőù˰ʯŏʭáęĜý˰ęʭĨŃ˰āŦ˙ċ˰ŐŞŎʭµĬŎ˰ãŗʭµď˰ŔµÝ

˰ŗ˰ĖŒŋý˰ĖőęùĘáĚŞćðă˰ŐŰù˰ěù
ĖŒĄĠŕ˰Ŕŋ˙ċäµēĚýěùāŦµ˙ċãŗʭµďĂŞĸŃùŗʭµŕ˰ʯāʭµŃʭŀăùŗäăʭµğʭĠďù

ĖŒĄĠŕŔÝĖŰʭģŏùŘĄőŏíʭŕùęŔýäĄďùęŘáěʭýŔý˰āŦ˙ċ˰ŐŰù˰
ĕĚÝʭµý˰ʭµŰ˰äŰʭŖŒăŔ˙Ş˙µīŔµý˰ĞµÞķ˰ŏùŘŒķ

ˈŔĄģŘő˰ĞÞķ˰ˇäŎ˰ęùĚµŃ˰˫ĕʭŀĄğùĕęŘŎ˰ãěʭČŎ˰ãʭĬĿ˰ęĕě˫ŗĚµŎù˰
ĕĚµŞá˫ĕʭŀĄµğùěùˈĞµÞķŔĄµģŘőˇęĕ

ŔÞþģãʭŕäķʭ˙ĄċùŏùęùĖĿĚįãęʭŞĠý˰ěù˰ŏùĚýęʭµÝ˰ʯĕęùĕˈŔĄµģŘő˰ĞµÞķ˰ˇŔµý˕˰˛µŰʭĿŗĚÏ˰ŏùŘŒķSURILOH˔˰ʯ

˕˰ĂĠÏSRVW˔˕˰ãęŘĄğù˰ʭŰ˰ŗVWRU\˰˔äŎ˰ Ě˫Ŗý˰˛µŰʭĿŗĚÏ˰ãùĚµý˰äþŕĘµŎ˰ŗ˰äőíĚŃ˰ŔĄģŘő˰ĞÞķ˰ûʭĔĄőù˰
ĖőĚŞá

äŎŏĕĚÝ˰ęùĖŞý˰ãùĚý˰ãĚâŒŋă˰ŗ˰ŌŦğù˰ĊŰŗĚă˰ãʭĄğùę˰ęĕ˰ĂþĈŎ˰ĂÝĚď˰ÜŰ˰ĖőùŘăŉĕãʭŕĄŀēŔŏʭĠőùäŰʭŕ

Þþģ˰ĚŞáęĕ˰ŔÝ˰ĖģʭýŔãʭŕ˰äķʭ˙Ąċù˫Ėģù˰ŗ˰ĖőŔýäķŘő˰ŗ˰ŏùĚµâŰĕ˰ʭµý˰ĭʭµþăęù˰˫ŘĐő˰ŗ˰ŏĕĚÝ˰äáĖőě˰ěù˰ĽĖŕ

˰äģŘŎùĚĿ˰Ŕý˰ùę˰ĕŘē˰ŏŘŎùĚŞÏ˫ĕĚÐğ
ĖőùŔýŏùŘŒķŉʭĈŎĄģŘő˰ĞÞķŔ˰ãù˰ŔµŰí˰ŐµŰù˰ŏŘ˙ĬŎ˰ʭý3ñB
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*2ęŘő˕�ˀʽ˔ˉäŎă˰ŔÝ˰Ėģʭý˰ãĕùĚĿù˰ãùĚý˰ãĚâŒŋă˰ĖőùŘʭâő˰ŔċŘĄŎ˫ãʭŕ˰ãʭµĬĿ˰ęĕ˰ŌùĚď

˰ʭŰ˰ĚŰŗʭĨă˰ŏĖŰĕ˰ʭý˰ùę˰ĕŘē˰ŏʭ˙Ĥ×˰ŗ˰ĖŒĄĠŞő˰ãěʭČŎÎŞŋÝãʭŕ˰˫ĕŘŊí˰ŐČŖĄĠŎäŎÝĖŒŒ




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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʺʶ	ʵʼʹ
ʭýŔĄĠŰãʭŕőíĚŃäÏŌʭŞŊʭğęùäʭĬĿ˨ęĕãěʭČŎã

ğĖŞķäĠŞ˙ďĚĄĠŎä˙ď˨ŗ˫ĖŞĕʭŕãŔý

ʵʼʴ

ʻ
ĖŒ˙ĿĖŕ

˕˰Ăğù˰ĖŒ˙ĿĖŕ˰āʭŒ÷ʭÝ˰ŗ˰äĄĠŕ˰ŏʭŖċ˰ʯōŰĚÝ˰ŏíĚŃ˰ĚĴŒŎ˰ěùĕŘŕ�ʺ˔ˉ˰ŌʭČµĠőù˰ŗ˰äâŒŕʭµ˙ŕ˰ʭµý˰ùĘŊ˰ŗ

ŔýãŘğù˰ĂÝĚď˰ŉʭď˰ęĕ˰äĄŰʭĻ˰ãĖýù˰ŏŘÞğ˰ŗ˰ĢŎùęí˰ŏʭ˙ŕ˰ŔÝ˰ĂğùĂğ
ęĕ˰ʭý˰ŏí˰ěù˰ōŰĚÝ˰ŏíĚŃŌʭőãʭŕ

ˈùĚńŊùęùĕęˇŗˈĚńĄĠŎ˰ˇĂğù˰˫Ėģ˰ĕʭŰ˕ĚĿʭĻ�ʶʼ˔
˰ŏŘőʭµŃ˰ŐŰù˰ěù˰ŗ˰Ăğù˰äĄĠŕ˰ōŊʭķ˰ěù˰ä÷Ĝċ˰ĜŞő˰ŏʭĠőù

ʭŒĈĄĠŎŰʭÏ˰Ěý˰ŗù˰äáĖőě˰ĖŰʭý˰ŐŰùĚýʭŒý˰ʯĂĠŞőŔĕŘģ˰ʭŒý˰äĐŞĐħ˰ĽĖŕ


˰ěù˰äÞŰōŖŎŐŰĚăŏʭĠőù˰äáĖőě˰ĕʭĸýùʯŘµŃ˰Ŕý˰ĭŘýĚŎ˫òµŎ˰ĭʭµþăęù˰ŗ˰ŔµńįʭőĂµğù˰ŏùĚµâŰĕ˰ʭµý˰Ěć
˰Ěµŕ

äáÚŰŗ˰ãùęùĕ˰äĨĔģ˰ãʭŕŔýĚĨĐŒŎĕĚĿĂğù
äăęʭþķ˰ŔýʯŏʭĠőùʭŕ˰ŗ˰āùĚĴő˰ʯĖŰʭńķ˰ĂŖċ˰ěù˫ʭáĖµŰĕʭŕ

ĖµŒŒÝ˰ŐŞµŞĸă˰ùę˰ŘµâĄŀá˰ĽĖŕ˰ĖŰʭý˰ùĖĄýù˰ʯĖŒģʭý˰ŔĄģùĕ˰äĄþĐħ˰ōŕ˰ʭý˰Ăğù˰ęùĚŃ˰Ěáù˰ĞÏ˰ˉĖŒĄĠŕ˰āŗʭŀĄŎʯ

˰ùę˰äŊʭ˙Ąďù˰āŦÞĤŎ˰ŗ˰ĶőùŘŎĢŞÏäŒŞý˰ŗ˰˫ĕĚÝ˫ùę˛ďʭŕ˰ŗĖŒģʭý˰ŔĄģùĕ˰ĚĴő˰ęĕ˰ùę˰äńİŒŎ˰āùĕʭŖŒĤŞÏ


äŎ˰ĚĴő˰ęĕ˰ùę˰äķŗĚĤŎ˰ŗ˰ŉŘńĸŎ˰ĽùĖŕù˰ʯäŒĔğ˰Ěŕ˰ãùĚý˰ōŞŖĿ˰˫ĖŒŰŘáĕĚŞá
˰ěù˰ãęŗĕ˫ĕŘŖŞýʯäŰŘµá

Ě˙ć˫Ăğù˰äģĚâő˰ŐŞŒ×ĽĖŕ˰
˰ŘµâĄŀá˰ęĕ˰ãęŘĐŎĚµĴőěùŐŞŎŘµĨĸŎ˰āʭµŰùŗęEĂµğù˰ĖµÝòŎ˰ãĚµŎù


ŐŞŒŎò˙ŊùĚŞŎùMäŎĖŰʭŎĚĿ�ˈĂˏþ˓ČˑķˎŐ˓ ˎ̇ ŊˑŰĄˎÞōˏ çŋťˎ ʭ ˎ̇ ýˑŰµĿˑ ŔˏµĸˏŀˎŒ˓äő˓ĕˏµŞťˎ ŗˎ ˏˬ ʭÞŰµĿˑ ˏˬ Ěˏµċ˓
ˎ
ï ŔˏµŊˎ üˏµĄˎäˏˬ ùĚˎµē˓

ˏ
ïˇ

˕Ş˙ăä˙íãĖŎ˰ʯōÞĐŊù˰ęĚĻŗōµŋÞŊù˰ęęĕ˰ʯʴʷʴʳʲʷʹʸč˰ʯʶʸ˔˰ˉˈ˰ěù˰ōĄŀâµģ˰ęĕÝ˰äµĠµÝ˰ãĜµŞ×˰Ŕµý˰Ŕ

˰ĖŰŘá˰ŐĔğÝĕŘĤő˰ŔĄģŘő˰äģùĕʭÏ˰ʯāĚēí˰ęĕ˰ŗù˰ãùĚý˰ŗ˰ĖŕĖő˰ġĕŘğ˰ʭŞőĕ˰ęĕ˰Ŕ
ˇ

ĖŰʭý˰ĜŞő˰ãěʭČŎ˰ãʭĬĿ˰ęĕ˰ŘâĄŀáĖģʭý˰ĖŒ˙ĿĖŕ
Ŕµý˰ŘâĄŀá˰ěù˰ʯĕĚĿ˰äŕʭá˰ŉʭµńĄőù˰ãùĚµý˰ãęùĜµýù˰ŏùŘŒķ

äŎ˰˫ĕʭŀĄğù˰ľįùŘķ˰ŗ˰āʭğʭĠďùāʭķŦįù˰ŉʭńĄőù˰ʭŰ˰ŗ˰Ģőùĕ˰üĠÝ˰ãùĚý˰äŕʭá˰ŗ˰ĖŒÝˉĂµğù˰ŐÞ˙Ŏ˰ʭŎùʯ

ĕěùĕĚµÐý˰ŘµâĄŀá˰Ŕµý˰äµĿĚďĚÏ˰ʭµŰ˰ŗ˰äŰʭ˙őĕŘē˰ãŗę˰ěù˰ŗ˰ĽĖŕ˰ŏŗĖý˰ãĕęùŘŎ˰ęĕ
ŐŰù˰ŐĄµŀá˰ŐĔµğ˰ŔµőŘá

ĽĚħĚĴő˰ãŘŒĸŎ˰ŏùĚĠē˰ěùŰʭŎĚğ˰ŏĕùĕ˰Ăğĕ˰ěù˰üċŘŎ˰ʯĕęùĕ˰ŗù˰ãùĚý˰ŔÝŔŏùĚáęĖŃäŎ˰Ě˙ķĕĕĚá


ŌʭŞÏãʭŕ˰ŔŊĕʭþŎ˰ãěʭČŎ˰ãʭĬĿ˰ęĕ˰ŔÝäŎģĕŘʯʲĂğù ˛Űė ĽùĖŕù ěù äÞŰ ʭý
ˍ
ʭăĖ˙ķ


ÜŰŌʭŞÏãʭŕ˰ĵŘő˰ŐŰù˰ʲãęŘĄğĕŌʭŞÏʭŕäŎ˰ŌʭŞÏ˰˫ĖőĚŞá˰ŔýĖŒŰŘáʯŔ×ãęʭÝĖŕĖő˰ʭŰ˰ĖŕĖý˰ŌʭČőù˰ùęˉ


ŌŗĕŌʭŞÏãʭŕäŕʭá í˫ĖŒŕĕ˰ʲ˰ĵŘő˰ŐŰùŌʭŞÏʭµŕęŗʭý˰ŗ˰łŰʭµńď˰ʯāʭµķŦįù˰˛µŎʭď˰Ŕµý˰ŔµÝ˰ĖŒĄµĠŕ˰äŰʭµŕ

þįʭĔŎ˰ʭŰ˰üįʭĔŎʭ˰˫ĕùĕ˰ŉʭńĄőù˰ŏäŎģŘĕˉ


ŌęʭŖ×ŌʭŞÏãʭŕüŞĻĚă˫ĖŒŒÝ˰ĵŘő˰ŐŰù˰ŉʭğęù˰ěù˰ĽĖŕ˰ʲŌʭŞÏʯʭŕ˰ĚŞćðă˰ĂĐăęùĚµŃŏĕùĕ˰ʭµŰ˰ŗ˰łŰŘµĤă˰ʯ

Ăğù˰ãĜŞ×˰Ŕý˰˛˙ķ˰ʭŰ˰ġĚŰĘÏ˰Ŕý˰üįʭĔŎ˰ŏĕĚÝ˰ĖķʭńĄŎˉ


ōČŒÏŌʭŞÏãʭŕįʭþăęù˰ĵŘő˰ŐŰù˰äŋħù˰ĽĖŕ˰ʲäŌʭŞÏʯʭŕ˰ĕùĚµĿù˰ʭý˰Įýùŗę˰ĂŞþĈă˰ŗ˰Ĳŀď˰ʭŰ˰ŗ˰ĭʭþăęù˰ĕʭČŰù

Ăğù˰ŔĸŎʭċ


˰ʭý˰ĕùĚĿù˰ŐŰùĚýʭŒýęĕĚĴőĿĖŕ˰ŐĄĿĚáäŐŞĸŎʯ˰ùŘĄĐŎ˰ĖŞŊŘă˰ŔýäŎĖµőěùĕĚÏ
ùŘµĄĐŎ˰ěù˰ęŘµĴŒŎʯµķŘ˙ČŎŔ

ä˙ŞŕʭŀŎĂğùŐĄŎ˰ʭŰ˰ŗ˰āŘħ˰ʯōŋŞĿ˰ʯĞÞķ˰łŰĚį˰ěù˰ŔÝʯ˰˛ńĄŒŎ˰üįʭĔŎ˰Ŕý˰ùę˰äŎʭŞÏäŎÝĖŒ




ʵʼʵ
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ʭċĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ãěʭČŎ˰ãʭĬĿ˰āʭĿí˰ěù˰äÞŰʯ˫ĕʭŀĄğù´ŘğĢŞµÏěù˰ĽùĖµŕù˰ʭý˰ʭĬĿ˰ŐŰù˰ěù˰Ő˙ģĕŐŞµŞĸăĂµğù˰˫Ėµģ


Ŀ˰ęĕ˰ùŘĄĐŎ˰ĖŞŊŘăĖµī˰üµŊʭİŎ˰ĊŰŗĚµă˰ĽĖŕ˰ʭý˰ãěʭČŎ˰ãʭĬ˰ŗ˰äâŒŕĚĿĖµīäŒŰĕʯ˰ŐŰĚăĖµŰĖċ˰ěù˰äµÞŰ

ġŗęãʭŕŔýĚī˰ãùĚý˰Ő˙ģĕ˰ĶŎùŘċ˰Ŕý˰ŏĕěäŎŦµğùĂµğù
˰äáĖµőě˰ĊŰŗĚµă˰ʯĵŗĚµĤŎʭő˰Įµýùŗę˰ĊŰŗĚµă

˰ĊŰŗĚă˰ʯãĕĚČŎ˰ĝʭþŊ˰ŗ˰ĖŎäŎŘýĚŞĻŗ˰āʭµőùŘŞď˰ěù˰ãęùĖµŖâő˰ĊŰŗĚă˰ʯ


ʯ˰äáĖµőě˰ĊŰŗĚµă˰łŰĕʭµĨŎ˰ěù

ŎʭőĚý˰ěù˰ŗ˰äýĚĻŔãʭŕĂğù˰Ő˙ģĕ
ýŔ˰ĚµĤő˰ʯāʭµğĖńŎ˰Ŕµý˰ŐŞŕŘă˰ŗ˰äăĖŞńķ˰ŗ˰äŒŰĕ˰āʭŖþģ˰ęʭĤĄőù˰˫ŗŦķ

µŃĚĿ˰ĊŰŗĚµă˰ʯĎŎʭµĠă˰ŗ˰˛ŕʭĠă˰ŌŦğù˰ʯäŰʭÞŰĚŎí˰ŌŦğùŔãʭŕ˰ŗ˰ŔŊʭµīĽŦĄēùäµŒÞĿùŏʭőʭ˙ŋµĠŎ˰ŏʭµŞŎʯ

Ŕŋ˙ċěùŎʭőĚýŔãʭŕ˰ŔÝ˰Ăğù˰Ő˙ģĕŔýāęŘµħ˰ŌĚµő˰àµŒċ˛ÞµģŔĄĿĚáĂµğù
˰ōŰĚµÝ˰ŏíĚµŃ˰ęĕ˰ĖµőŗùĖē

äŎĿĖŰʭŎĚʲ3÷
P
ò PJTĥPñPäQ̄ .

T
óR ɎǔRÎRéɋRùRõ T³ QöɎ. P PȂ P÷PǐRɀ

PÑāMĉ2˰�´ʭĠő˕ʴʷʴˉ˔ˈŗùĖēʭăĖýùě˫ʭċù˫ĕùĖµőµÝŔ

ÝŏùĚĿʭÝĚĄ˙ŰŐäİŋĠăĚýŏʭŒŎòŎŔĄģùĕĖŒģʭýˇ


ŔÝʭČőíěùÝŔ˙ŋˈþğŞ˛ˇőÞğ˰ęĕ˰ Ě˫Şäµŀő˰Łʭ˰ŗ˰ĂµğùäķŘµőŎŘ˙ķĂµŞ˰ùęäŎʯĖőʭµğęí˰ěùµŰ˰˫ĕʭŀĄµğù˰Ŕ

äŎĕŘģÝ˰ŔÝ˰ŏùĚĿʭŔőʭŖŒăĚĴőěùłİŒŎʯŋýÞ˰ŔĚµĴőěùäŎʭµĴőʯğŞäµğʭʯäµâŒŕĚĿʯĕʭµĨĄŃù˰ěù˰ŔµħŦē˰ŗ˰ã

ŕŞÖù˰ʭý˰ĕùĚĿù˰Ěý˰ĚĴőŰ×˰ʯŏʭ˙ŞĖģ˰ĖŒŕùŘĔő˰ Ě˫˕˰ʯŔőŘ˙ő˰ĚŞĠŀă˰ʯãěùĚŞģ˰ŌęʭÞŎʴʶʺʷ˰ʲʷ˰�ʴʺʸ˔


ēʭŒģ˰ʭý˰ŐŰùĚýʭŒýĖŒŎĕŘµğ˰ãùŘĄĐŎ˰ĖŞŊŘă˰ŗ˰ʭĬĿ˰ŐŰù˰ěù˰äŊŘħù˰ŗ˰ĎŞĐħ˰ĂʯäŎµă˰Ŕµý˰ùę˰ʭŕĖµŰĖŖă˰ŏùŘ

˰Ōʭµá˰ŔµħĚķ˰ŐŰù˰ęĕ˰äŎŘ˙ķ˰āĚŞĨý˰ŗ˰ĢŒŞý˰Ďİğ˰´ʭńăęù˰ŗ˰Ő˙ģĕ˰ėŘŀő˰Ěİē˰ĶĿĕ˰ʭý˰ŗ˰ĕĚÝ˰˛ŰĖþă˰ĂħĚĿ

ĂģùĕĚý
ÞþģŔãʭŕĂğù˰ŏʭŒ˙ģĕ˰ŏťŘċ˰ãùĚý˰äőʭÞŎ˰ãěʭČŎ
˫ùę˰ěù˰äÞŰ˰ĖŞŊŘă˰łŰĚį˰ěù˰ŏʭőí˰ėŘŀő˰ãʭŕ

Ěý˰ùŘĄĐŎ˰ŔŖþģ˰ĕʭČŰù˰ʭŰ˰Ĺŗęĕ˰üŊʭİŎ˰ŗ˰ęʭþēù˰ŔŰʭÏĂğù˰äŕʭµá í˰Ďİµğ˰ŏĕŘµý˰ŐŞŰʭÏ˰Ŕý˰ŔċŘă˰ʭý˰ŔőʭŀğðĄŎ˰ʯ

þįʭĔŎ˰ěù˰ãęʭŞĠýʭŔÞþµģ˰ŐŰù˰ŏĂĐħ˰ãùĚµý˰ġŦµă˰ŌĖµķ˰ŗ˰ʭµŕ˰ãęʭµþőʭŰě˰āùĚµćù˰ʯʭµŕùŘĄĐŎ˰äČŒµğ˰Ěµý

þįʭĔŎʭĕęùĕ˰˫ùĚ˙ŕ˰Ŕý˰ŏ


˨ŔČŞĄő

āʭĸŊʭİŎŗĢŕŗÚÏãʭŕäőíĚŃŏʭĤőäŎĖŕĕŔÝŏíĚŃōŰĚÝŔýŔýʭĈŎäŒĄŎäĄŰùĖŕãùĚµýĂďʭµğãʭŕ

ľŋĄĔŎäáĖőěĚĤýŔŎʭőĚýäőŗĖŎĕęùĕ
Ŕŋ˙ċěùŐŰùĂďʭğʭŕʯãʭĬĿãěʭČŎĂğù
Ŕ×ĚáùŏíĚŃōŰĚµÝ
ˍ
ʭ˙ŞńĄĠŎę˫ʭýęĕŐŰùʭĬĿŐĔğŔĄŀâőĂğùʯäŊŗĄĠŰʭýŔŰʭŕäŔÝę˫ʭýęĕāʭµįʭþăęùęĕãʭµĬĿäµńŞńďěù

ŐŰùûʭĄÝ˛ýʭŃĭʭþŒĄğùĂğùùęäŎăŏùŘęĕãʭĬĿãěʭČŎĜŞőłŞþİăĕĚÝ


Ŕý˰ęŘįĥʭēäŎăŏùŘĕęùŘŎĚŰěùęŔýŏùŘŒķĄĠŰʭýŔãʭŕäőíĚŃŌʭŞÏęĕãʭĬĿãěʭČŎĭʭþŒĄğùĕĚÝʲ

ʴ
ŏíĚŃōŰĚÝäŰʭþŰěŌŦÝŗäŎĚőŗĂ˙ŰŦŎęĕęʭĄŀáùęŔµŋ˙ċěùäáÚŰŗãʭµŕŌʭµŞÏäŎµģĕęʭ˙ŗŔµý

ŐŞŒŎòŎęŘĄğĕäŎĖŕĕŔÝʭýäŎĚőʭýŏùĚâŰĕŐĔğĖŒŰŘâý
ěù˫ʭáĖµŰĕŏíĚµŃōŰĚµÝ˫ʭµáĚŕäŎʭµŞÏãùęùĕ

ŔőùŘĄĤÏãĚÞĿŗäŋńķĖģʭýŗĂŃùĖħęĕŏíĂŰʭķę˫ĖģʯĖģʭýäŎăĖőùŘĚćòŎĖĄĿù




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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʺʶ	ʵʼʹ
ʭýŔĄĠŰãʭŕőíĚŃäÏŌʭŞŊʭğęùäʭĬĿ˨ęĕãěʭČŎã

ğĖŞķäĠŞ˙ďĚĄĠŎä˙ď˨ŗ˫ĖŞĕʭŕãŔý

ʵʼʶ

ʵ
ĂŰʭķęĂŀķŔýŏùŘŒķäŋħùōŖŎęĕĮýùŗęäķʭ˙ĄċùŗŔý˫ÚŰŗęĕãʭµĬĿãěʭµČŎę˫ùŘµ˙ŕĕęŘµŎ

ĖŞÝðăŏíĚŃōŰĚÝ˫ĕŘýŗŏíùęäŋŎʭķãùĚýüŞğíäŰùĕěěùãʭŕʭĬĿäįʭþăęùʯŔý˫ÚŰŗãěʭČŎäŎ
Ėőùĕ

ʶ
ōŋķãęŘĐŎŗäŕùĚ˙ŕʭýäŊťĖĄğùŔÝęĕãʭĄğùęĽùĖŕùŉʭ˙ÝäőʭĠőùĖģʭýʯŔĄĠŰʭýĚµŕäŎʭµŞÏ

ĂğùŔÝęĕãʭĬĿãěʭČŎŉʭğęùŗĂĿʭŰęĕäŎģĕŘ


ĖŰʭýŏʭķėùĕĚÝŔÝãęʭŞĠýěùüŞğíãʭŕĕŘċŘŎęĕãʭĬĿãěʭČŎäőŘŒÝʯäģʭőěùĂµŰʭķę˰ŏĕĚµÞő

ŐŰùŔĄĠŰʭýĂğʭŕŗĚáùĽęʭĸŎäőíĚŃęĕŐŰùʭĬĿãęʭċŗãęʭğʯĕĕĚáãʭĬĿãěʭČŎŔýãĚĄµĠýãùĚµý

ĂŰùĖŕŏʭĠőùʭŕ˛ŰĖþăäŎģĕŘŗŐŰùŏʭ˙ŕäĿĖŕĂğùŔÝōŰĚÝ˰ŏíĚŃŏíùęĚĴőĖŎŔĄģùĕŗãùĚýŏĖŞµğę

ŔýŏíĂğù˰˫Ėģ˰ŉěʭő




ʵʼʷ
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ʭċĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĶýʭŒŎ

ʴ
ŏíĚŃĚÝŰʯōŔµ˙ċĚăʲŋķĖµ˙ĐŎäʭµīęäŰőʭŖŀµħùäŗµĸ˙ċäěùăʭµğùŞĖĀµĸŎʭċŊùŀİµĨ˙äʯ

āùęʭĤĄőùŀİĨ˙Ŋùäʯ˰ʲōŃÍʭ×ʯŌŗĕʴʶʻʻ


ʵ
ŐýùŔŰŘýʭý˰ʯ˔ŁŗĖħ˕Ė˙ĐŎŐýʯäŋķʯäŊʭŎšùäØýʭĄÝ˰ʯ˰ʲŏùĚŖăÍʭ×ʯōĤģʴʶʺʹġ


ʶ
µµµµµµ˰ʯĖ˙ĐŎŐýʯäŋķŐŎĚ˫ĬĐŰťʯŔŞńŀŊùĚĄĿĕāùęʭĤĄőùʯäŎŦğùʲōŃÍʭ×ʯŌŗĕʴʷʴʶŁ


ʷ
ãęĖŒÞğùäŋķ˰ʯŐŞŎùęäÞýʭµ×ãʭµýíěęĕ˰ʯˈ˛µŎùŘķĚćòµŎęĕĚµħʭŒķęùäįʭµþăěù˫ʭáĖµŰĕŏíĚµŃ

ōŰĚÝˇ˰ʯ˫ʭâĤŕŗÚÏŌŘŋķäőʭĠőùŗāʭĸŊʭİŎäâŒŕĚĿ˰ʯę˫ʭ˙ģʵĜŞŰʭÏ˰ʯŗŏʭĄĠŎěʴʶʼʴ


ʸ
Ş˙ăí˰ä˙ãĖŎ˰ʯĖďùŘŊùĖþķŐýōÞĐŊùęĚĻ˰ʯĖ˙ĐŎŗ˰ʯōŋÞŊùęęĕäŰʭµċę˰ãĖµŖŎ˰ĖŞµğ˰ʲĎĐµĨŎ˰ʯ

˰ʯäŎŦğťù˰üĄÞŊùęùĕ˰ʲōŃʴʷʴʳŁ


ʹ
ĚďĖ˙ĐŎ˰ʯäŋŎʭķŐýŐĠď˛÷ʭğŗ˰ʯĤŊùŞĀĠğòŎ˰ʯĀĸŉíþŊùŞĂķŋŞōŖŌŦĠŊù˰ʯ˰ʲōŃʴʷʳʼŁ


ʺ
äŋķ˰ʯùĖĔŕĕĂļŊ˰ʯĚþÝù˰ʯùĖĔŕĕ˰ŔŎʭő˰ʲŏùĚŖă˰˫ʭâĤőùĕ˰ʯŏùĚŖăÍʭ×˰ʯŌŗĕʴʶʺʺġ


ʻ
āùĕĚŀŎ˰ʯĖ˙ĐŎ˰Őý˰ŐŞĠď˰ʯäőʭŖŀħù˰üĻùęıʭŀŊù˰ʲŏùĚŖă˰ʯãŘĬăĚŎ˰āùęʭĤĄőù˰ʯŏíĚŃʴʶʺʷ
ġ

ʼ
Łęŗě˰ʯŐĠďĖ˙ĐŎ˰ʯāʭįʭþăęùäŕʭá í˰ŗ˰ʯġŗĚğ˰ʯ˰ʲŏùĚŖăʴʶʻʻ


ʴʳ
čʭŞğʯãĚŕʭįŐŞĠďĖ˙ĐŎŗŰĕʯŏùĚâĂńŞńďĜµÝĚŎ˰ ʯãěʭČŎäµŋŎãʭµĬĿ˰ʲŏùĚµŖă˰ ʯãěʭµČŎ

äý
ʭă

ʴʴ
ľŰĚģʯäīęĖ˙ĐŎŐýʯŐŞĠďĊŖőĀĻŦþŊù˰ʲĎŞĐĨă˰ʯäĐþħĎŊʭħʯāĚČŕ˰ʯ˰ʲōŃʴʷʴʷŁ


ʴʵ
äŰʭþįʭþį˰ʯŐŞĠďĖ˙ĐŎ˰ʯŊù˰ĚŞĠŀă˰Ŕ˙ċĚă˙Ş˰ʯŏùĜĖ˙ĐŎ˰ĖŞğ˰ʲōċĚĄŎ˰ĚĄĿĕ˰ʯäőùĖ˙ŕ˰ãŘğŘŎ˰ĚŃʭý

ōŃ˰ʯäŎŦğù˰āùęʭĤĄőùʲʴʶʺʷŁ


ʴʶ
ʯäğĚþį˛ĬĿŐýʯŐĠďăŔ˙ċĚĶ˙ČŎþŊùŞŏʭäĿĠŀăŞĚŏíĚńŊùʯŔ˙ċĚă˰ŗ˰łŞńĐă˰ʲ˫ĕŘĄµğ˰ʭīę˰ʯ

āùęʭĤĄőùäőʭŕùĚĿʯ˰ʲŏùĚŖăʴʶʹʳġ


ʴʷ
äĐŰĚįŐŰĖŊùĚĔĿŐýĶ˙ČŎ˰ʯĖ˙ĐŎĚĐþŊùŰŐ˰ʯāùęʭĤĄőù˰ʯãŘĬăĚŎ˰ʲŏùĚŖăʴʶʺʸ˫
ġ


ʴʸ
äŒŞŋÝ˰ʯĖ˙ĐŎŐýûŘńĸŰ˰ʯŉŘħùäĿʭÝʯäŋķ˰ʲĎĐĨŎ˰üĄÞŊùęùĕ˰ʯãĖőŘēí˰Ė˙ĐŎ˰ŗ˰ãęʭŀĻ˰ĚþÝù

ŎŦğťù˰ʯŔŞ˰ʲŏùĚŖăʴʷʳʺŁ


ʴʹ
ãĖŖĄČŎʯäŀČőʯĕŘ˙ĐŎÛęĕÞþģŔãʭŕʯäķʭ˙ĄċùʲŏùĚŖă˰ʯŏʭĐþğʴʶʼʸġ˰˫


ʴʺ
ĚŃʭýĖ˙ĐŎ˰ʯäĠŋČŎŐýäńăĖ˙ĐŎÿíĚŎ˰ʯŉŘńĸŊùĿäčĚģęʭþēïŉíłńĐŎ˰ʯŉŘğĚŊù˰ʲĖŞğōµģʭŕ

äŊŘğęʯäăŦĐŎüĄÞŊùęùĕʯŔŞŎŦğťù˰ʲŏùĚŖăʴʷʳʷŁ




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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʺʶ	ʵʼʹ
ʭýŔĄĠŰãʭŕőíĚŃäÏŌʭŞŊʭğęùäʭĬĿ˨ęĕãěʭČŎã

ğĖŞķäĠŞ˙ďĚĄĠŎä˙ď˨ŗ˫ĖŞĕʭŕãŔý

ʵʼʸ

ʴʻ
ʯäŒĠĐŎʯĚŖ×ŘŒŎŔĸŎʭċäğʭŒģŔĸŎʭċʯäăʭķŦįùĚĤőʯęùĖŰĕʲŏùĚŖăʴʶʻʳġ˰˫


ʴʼ
čʭþĨŎãĕĜŰ˰ʯäńăĖ˙ĐŎ˰ʯŁŦēùęĕŘŎ˰āùęʭĤĄőù˰ʯŏíĚŃäŒŞ˙ē˰ŌʭŎù˰äĤŕŗÚÏ˰ŗ˰äģěŘŎí˰ŔĠğ˰ʯ

˰ʲōŃʴʶʼʴġ


ʵʳ
ŌęʭÞŎãěùĚŞģ˰ʯŌʭŞÏ˰ʯĚħʭőüĄÞŊùęùĕ˰ʯŏíĚŃŔŞŎŦğťù˰ʯ˰ʲŏùĚŖăʴʶʻʹ˫ġ


ʵʴ
µµµµµµ˰ʯĚŞĠŀăŔőŘ˙ő˰ʯüĄÞŊùęùĕ˰ʯŔŞŎŦğťù˰ʲŏùĚŖăʴʶʺʷġ


ʿʿ
˰ʯãĖŖŎ˰ʯäŃùĚőĎĐµĨŎ˰ʯāùĕʭĸµĠŊù˰ĶŎʭµċʲ˰ʯāʭµķŘþİ˙ŋŊ˰äµ˙ŋķťù˰ŔµĠğŘŎ˰ʯĚµĄőŦÝ˰Ėµ˙ĐŎ

˰ʲāŗĚŞýʴʼʹʺŌ




ʵʼʹ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϳϯͲϮϵϲ
YhZ�E/��Z�Yh/Z�D�Ed^�&KZ�D�^^�'�^�^�Ed�/E��z��Z^W���

��������������������� �������������������

ʭċĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

5HIHUHQFHV
���7KH�+RO\�4XUDQ��7UDQVODWHG�E\�0XKDPPDG�$OL�5H]DHL�,VIDKDQL�DQG�$�*URXS�RI�3URIHVVRUV�

RI�$O�0XVWDID�8QLYHUVLW\��$O�0XVWDID�3XEOLFDWLRQV��4RP��6HFRQG�(GLWLRQ�������
�� ,EQ�%DEDZL\\DK��6DGXT���0XKDPPDG�,EQ�$OL��$O�$PDOL��.HWDEFKL��7HKUDQ��6L[WK�(GLWLRQ��

�����
��� BBBBB�� 0XKDPPDG� ,EQ� $OL�� 0DQ� OD� <DK]XUKR� DO�)DTHHK�� ,VODPLF� 3XEOLFDWLRQV� 2IILFH��

4RP��6HFRQG�(GLWLRQ�������$+�
���(VNDQGDUL�$OL��5DPLQ�&KDEDNL�'DU]DEDL�� �(IIHFWLYH� )DFWRUV� LQ�&RPPXQLFDWLRQ�(OHPHQWV�

IURP�WKH�3HUVSHFWLYH�RI�WKH�+RO\�4XUDQ���,QVWLWXWH�RI�+XPDQLWLHV�DQG�&XOWXUDO�6WXGLHV��1R�����)DOO�
DQG�:LQWHU������

��� 7DPLPL� $PRGL�� $EGXO� :DKHG� ELQ� 0XKDPPDG�� *KXUDU� DO�+LNDP� DQG� 'XUDU� DO�.DODP��
(GLWRU��6H\\HG�0HKGL�5DMDHL��,VODPLF�%RRNV�3XEOLFDWLRQV��4RP�������$+�

���+XU�$PLOL��0XKDPPDG�LEQ�+DVVDQ��:DVDLO�DO�6KLD��$OXO�$OED\W� �$�6��)RXQGDWLRQ��4RP��
�����$+�

��� 'HKNKRGD�� $OL� $NEDU�� 'HKNKRGD� 'LFWLRQDU\�� 7HKUDQ�� 8QLYHUVLW\� RI� 7HKUDQ�� 6HFRQG�
(GLWLRQ�������

��� 5DJKLE� ,VIDKDQL�� +XVVHLQ� ,EQ� 0XKDPPDG�� 0XIDUDGDW� RI� 4XUDQLF� :RUGV�� 0XUWD]DYL�
3XEOLFDWLRQV��7HKUDQ�������

���=RUDT��0XKDPPDG�+DVVDQ��&RPPXQLFDWLRQ�DQG�$ZDUHQHVV��6RURXVK��7HKUDQ�������
���� 6D\\DK� 7DKHUL��0XKDPPDG�+RVVHLQ� HW� DO��� 9LUWXDO� 7UXWK��1DWLRQDO� &\EHUVSDFH� &HQWHU�

7HKUDQ��6�'�
����6KDULI�5D]L��0XKDPPDG�LEQ�+XVVHLQ��1DKM�DO�%DODJKDK�>3HDN�RI�(ORTXHQFH@��(GLWHG�E\�

6XEKL�6DOLK��+LMUDW��4RP�������$+�
���� 7DEDWDEDL�� 0XKDPPDG� +XVVHLQ�� 7UDQVODWLRQ� RI� 7DIVLU� DO�0L]DQ�� 7UDQVODWHG� E\� 6H\\HG�

0XKDPPDG�%DTLU�0RXVDYL�+DPHGDQL��,VODPLF�3XEOLFDWLRQV�2IILFH��4RP�������$+�
���� 7DEUDVL�� )DGO� ,EQ� +DVVDQ�� 7UDQVODWLRQ� RI�0DMPD� 
DO�%D\DQ� LQ� WKH� ,QWHUSUHWDWLRQ� RI� WKH�

4XU
DQ��5HVHDUFK�DQG�WUDQVODWLRQ��5H]D�6RWRXGHK��)DUDKDQL�3XEOLFDWLRQV��7HKUDQ�������
����7XUDLKL�)DNKUXGGLQ�,EQ�0XKDPPDG��0DMPD�DO�%DKUDLQ��0XUWD]DYL�3XEOLFDWLRQV��7HKUDQ��

�����
����.XODLQL��0XKDPPDG�,EQ�<DTXE��8VXO�DO�.DIL��(GLWRU��$OL�$NEDU�*KDIIDUL�DQG�0XKDPPDG�

$NKXQGL��,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ�������$+�
����0XMWDKLGL�1DMDIL��0DKPRXG��8QGHUVWDQGLQJ�6RFLDO�1HWZRUNV��6REKDQ��7HKUDQ�������
���� 0DMOLVL�� 0XKDPPDG� %DTLU� ELQ� 0XKDPPDG� 7DTL�� 0LUURU� RI� WKH� 0LUDW� DO�8TXO�� $Q�

([SODQDWLRQ� RI� WKH� RI� $OXO� DO�5DVVRRO¶V� 1DUUDWLRQV�� 5HVHDUFKHU�� 6H\\HG� +DVKLP� 5DVRROL�
0DKDOODWL��,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ�������$+�

����0XKVLQL��0DQRXFKHKU��6RFLRORJ\�RI�,QIRUPDWLRQ�6RFLHW\��'LGDU�3XEOLVKLQJ��7HKUDQ�������
����0LVEDK�<D]GL��0XKDPPDG�7DTL��(WKLFV� LQ� WKH�4XUDQ�� ,PDP�.KRPHLQL�(GXFDWLRQDO�DQG�

5HVHDUFK�,QVWLWXWH�3XEOLFDWLRQV��4RP�������
����0DNDUHP�6KLUD]L��1DVLU��7KH�0HVVDJH�RI�WKH�4XUDQ��,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ��

�����
����BBBBB��7DIVLU�1RPRQHK��,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ�������
����1DUDTL��0HKGL�� -DPH�$O�6DDGDW��(GLWRU��0XKDPPDG�.DODQWDU��6FLHQWLILF�)RXQGDWLRQ� IRU�

3XEOLFDWLRQV��%HLUXW�������


