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7KH� VWUXFWXUDO� DQG� V\QWDFWLF� TXDOLW\� RI� ZRUGV� LQ� WKH� ZULWWHQ� V\VWHP� RI�
ODQJXDJH�LV�VRXQG�GLDJUDPV�LQ�H[SUHVVLQJ�GLIIHUHQW�KXPDQ�HPRWLRQV�DQG�VWDWHV�

LQ�WKH�LQILQLWH�UDQJH�RI�WKH�ODQJXDJH�RI�WKH�4XU
DQ� ,W�LV�QHFHVVDU\�WR�UHIOHFW�RQ�
WKH�UKHWRULFDO�DQG�VHPDQWLF�PRWLYDWLRQ�RI� WKHLU�XVH��DV�DQRWKHU�DVSHFW�RI� WKH�
H[SUHVVLYH�PLUDFOH�RI� WKLV�KHDYHQO\�ZRUG��$V�IRU� WKH�PHVVDJH��DV�RQH�RI� WKH�
IRXU�IRFDO�HOHPHQWV�IRU�VXFFHVVIXO�OLQJXLVWLF�FRPPXQLFDWLRQ��VHQGHU��UHFHLYHU��
PHVVDJH�DQG�FRQWH[W���LW�LV�YHU\�LPSRUWDQW�WR�SD\�DWWHQWLRQ�WR�WKH�JUDPPDWLFDO�

VWUXFWXUHV�RI�ZRUGV� :LWK�WKLV�LQ�PLQG��WKH�SUHVHQW�VWXG\�LQWHQGV�WR�H[DPLQH�D�

QXPEHU� RI�4XU
DQLF�ZRUGV� DQG� WKHLU� UHFLWDWLRQ� E\� XVLQJ� WKH� UXOHV� RI�$UDELF�
ODQJXDJH� 0RUSKRORJ\� DQG UHO\LQJ� RQ� GHVFULSWLYH�DQDO\WLFDO� PHWKRG�� VR� WR�
H[SODLQ�ZK\�WKH�VSHFLILF�VWUXFWXUH�DQG�UHDGLQJ�RI�HDFK�ZRUG�LV�XVHG�DV�ZHOO�DV�
H[SODQDWLRQ�RI�LWV�HIIHFW�RQ�WKH�VHQGHU
V�PHVVDJH�

([DPLQDWLRQ� RI� 4XU
DQLF� GDWD� VKRZV� WKDW� LQ� RUGHU� WR� GHVFULEH� GLIIHUHQW�
VLWXDWLRQV�� VSHFLDO� PRUSKRORJLFDO� VWUXFWXUHV� KDYH� EHHQ� XVHG� LQ� +RO\� ZRUGV��
ZKLFK� QRW� RQO\� WKHLU� VHOHFWLRQ� LV� SXUSRVHIXO� DQG� KHOSV� LQ� GHWHUPLQLQJ� WKH�
GLYLQH�SXUSRVH�RI�YHUVH��EXW�DOVR�WKH�GLVSODFHPHQW�RI�HDFK�RI�WKHVH�GHVFULSWLYH�
VWUXFWXUHV�DQG�WKHLU�UHFLWDWLRQ�ZLOO�DOWHU�WKH�ZKROH�PHVVDJH�E\�LWV�UHFHLYHU�

,W� VKRXOG� EH� QRWHG� WKDW� WKH� VHOHFWLRQ� RI� PRUSKRORJLFDO� VWUXFWXUHV� LV�
LQIOXHQFHG� E\� IDFWRUV� VXFK� DV� KDUPRQ\� ZLWK� WKH� FRQWH[W�� FRQWH[W� DQG�

PHORGLFDOO\�V\VWHP�

.H\ZRUGV� &RQMXJDWLRQ�� 4XUDQ�� 5KHWRULF�� &RQWH[W�� ([SUHVVLYH�0LUDFOH��

5HFLWDWLRQ�

��'DWH�RI�UHFHLYLQJ� ���$XJXVW�������'DWH�RI�DSSURYDO� ��'HFHPEHU������

���$VVLVWDQW�3URIHVVRU�RI�$UDELF�/DQJXDJH�DQG�/LWHUDWXUH��8QLYHUVLW\�RI�+RO\�4XUDQ ��6FLHQFHV�	�(GXFDWLRQ��0DVKKDG�)DFXOW\�RI�

4XUDQLF�6FLHQFHV� UDVWJRR#TXUDQ�DF�LU
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äĤŕŗÚÏ˨µ˨ä˙ŋķ˨ŔŊʭńŎ

ğęĚýğęĚýääĻŦý˨ĕĚÝęʭÝĻŦý˨ĕĚÝęʭÝääʭŒĸŎ˨ŗʭŒĸŎ˨ŗäŰäŰĿĚħ˨ŏùěŗùĿĚħ˨ŏùěŗùääþă˨ęĕþă˨ęĕŐŞŞŐŞŞý˨ěʭČķùý˨ěʭČķùäőʭŞäőʭŞŏíĚŃŏíĚŃ

Â´f�Y��É�^¯�

ˮĖŞÞ×

˰ŗ˰ľµįùŘķ˰ŏʭµŞý˰ęĕ˰äăŘµħ˰äŰʭµŕęùĕŘ˙ő˰ʯŏʭýě˰ãęʭĄģŘő˰ŌʭĴő˰ęĕ˰ŏʭáÙùŗ˰äþŞÝĚă˰ŗ˰ãęʭĄēʭğ˰ĂŞŀŞÝ

ľŋĄĔŎ˰āťʭďĚĄĠá˰ęĕ˰äőʭĠőù˫äýŏùĚÝěŏʭýŏíĚŃäŎ˰ęʭ˙ģ˰ŔýĖŒŰíŔÝ˰äŰʭµŒĸŎ˰ŗ˰äĻŦý˰˫ĜŞâőù˰ęĕ˰˛Ŏðă

ŏí˰ĂĠýęʭÝ˰ʯʭŕŔýŏùŘŒķäŎ˰ŔĄµĠŰʭý˰ãĚµŎù˰äőʭ˙µğí˰ŌŦµÝ˰ŐŰù˰äőʭŞý˰ěʭČķù˰˫Řċŗ˰ěù˰ĚâŰĕ˰äŖċŗ˰
ĖµŰʭ˙ő

ŏʭŒØ˙ŕ˰ʯŌʭŞÏ˰ûʭý˰ęĕ˰ŔÝŔýŏùŘŒķ˰ěù˰äÞŰĚĨŒķęʭŖ×ãęùĚµŃĚý˰äőŘőʭÝĭʭµþăęùłµĿŘŎʯ˫ĖŒĄµğĚĿ˕˰äőʭµýě

ʯ˫ĖőĚŞáŌʭŞÏŗýĂĿʭĸŃŘŎĂŞ˔Ŕċ˒ŘăŔýãʭŕęʭĄēʭğʯŏʭáÙùŗ˰ãęŘĄğĕãĚŎùęʭŞĠýōŖŎĂµğù˰ãęŗĚī˰ŗ˰


ęŘĨă˰ŐŰĖýʯ˰ěù˰˫ĕʭŀĄğù˰ʭý˰ʭă˰Ăğù˰ŏí˰Ěý˰Ěīʭď˰ęʭĄĠċäýĚķ˰ŏʭýě˰ĽĚħ˰ōŋķ˰ĖķùŘŃ˰ŗ˰Ěµý˰ŔµŞÞă˰ʭµý˰ġŗę

äŀŞħŘă	äŋŞŋĐăʯěù˰ãęʭ˙ģ˰äőíĚŃ˰ŏʭáÙùŗŏí˰Ă÷ùĚŃ˰ŗ˰ʭŕ˰ŗ˰Ėŕĕ˰ęùĚŃ˰äğęĚý˰ĕęŘŎ˰ùęĂµĠýęʭÝ˰äµŰùĚ×

ʭğęʭĄēĥʭē˰Ă÷ùĚŃ˰ŗ˰˫Ùùŗ˰Ěŕęĕ˰ùę˰ŏí˰ĚŞćðă˰ŗ˫ĖŒĄğĚĿ˰ŌʭŞÏ˰˫ĕʭĿù˰ŐŞŞþă˰
ĖŰʭ˙őäµğęĚý˫ĕùĕãʭµŕäµőíĚŃ

äŎ˰ŏʭĤőĖŕĕ˰ŔÝ˰ęĕ˰ĖŞČŎ˰ŌŦÝŔýęŘĴŒŎľŞħŘă˰āťʭď˰ľŋĄĔŎ˰ěù˫ÚŰŗ˰äĿĚħ˰ãʭŕęʭĄēʭğãù˰˫ĕʭŀĄğù

˫Ėģ˰ŔÝ˰ĂğùŔőʭŖŒăŏí˰ĢŒŰĜáãęʭµŰ˰ĕŘµĨńŎ˰ãʭŒĸŎ˰ŐŞŞĸă˰ęĕ˰ŗ˰ĖŒ˙ĿĖŕ˰ʭŕĕŘµý˰Ěµá˫ʯŔµÞŋý˰äŰʭµČýʭċ

˰äŀŰĚĨă˰ãʭŕęʭĄēʭğ˰ŐŰù˰ěù˰ÜŰĚŕ˰ŗĂ÷ùĚŃŏíŌʭŞÏ˰ĂĿʭŰęĕ˰ʭŕ˰ùęĚŞŞļă˰ġŘĔĄğĕ˰˫ĖőĚŞá˰ãŘğ˰ěù˰ĖŕùŘē


Ăēʭğōŕ˰ʭµý˰äâŒŕʭµ˙ŕ˰ŏŘ×˰äŋŎùŘķ˰ĚŞćðă˰ĂĐă˰äĿĚħ˰ãʭŕęʭĄēʭğ˰ĢŒŰĜá˰ŔÞŒŰù˰ĚÝė˰ŔĄĠŰʭģ˰ʯŐĄµŎ

äŎ˰āęŘħ˰äŰʭŞńŞğŘŎ˰ŌʭĴő˰ŗ˰ĂĿʭý
ĕĚŰĘÏ

˫ÙùŗĖŞŋÝʭŕʲ˰ʯŏíĚŃ˰ʯľŰĚĨăýù˰ʯĂĿʭý˰ʯĂĻŦäőʭŞý˰ěʭČķ
Ă÷ùĚŃ˰ʯ

˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʽˀ�ʽ˃�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʾˆ�ʽˆ�ʾˀˆˆ


ʾ˰
ĕʭĄğùęʭŰýĕù˰ŗ˰ŏʭýěāʭŞýĚķäĚÝ˰ŏíĚŃ˰ĽęʭĸŎ˰ŗ˰ŌŘŋķ˰˫ʭâĤőùĕʯōŰőíĚŃ˰ŌŘŋķ˰˫ĖÞĤőùĕäĖŖĤŎ˰ʲUDVWJRR#TXUDQ�DF�LU
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Ě˨þÝãŘâĄğùę

ʾŔŎĖńŎ˨


˰˫ĕŘµĤá˰üµįʭĔŎ˰Ěµý˰ŗù˰Ăµ˙Þď˰ãʭµŕęĕ˰ ę˫ùŘµ˙ŕ˰ŏʭŎě˰ĂģĘá˰ʭý˰ŔÝ˰Ăğù˰ĖŰŗʭċ˰ãĚćù˰ōŰĚÝ˰ŏíĚŃ

äŎĕŘģŗĚýġěęùäĻŦýŏí˫ĕŗĜĿùäŎĕĕĚá˰
ŐŰùŌŦÝäőʭŞďŗŔÝŔőŘ˙őãŦķùĂďʭĨĿŗĂµĻŦý˰Ŕµý

ęʭ˙ģäŎʯĖŰíěùäáÚŰŗãʭŕäőʭýě˰ęùĕęŘµēĚý˰äĿĚâµģě˫Řď˰ŏùĖŒ˙µĤőùĕ˰ŗ˰ʭµ˙ŋķ˰ŔµċŘă˰ŔµÝ˰Ăµğùãʭµŕ

ľŋĄĔŎùęĽŘİĸŎĕŘēĂēʭğ˰˛Þģ˰ŏʭŞŎ˰ŐŰù˰ęĕ˰
Ăğù˰ŔĄēʭğÙùŗã˰ʯŏíĚµŃ˰āʭµ˙ŋÝ˰˔äĿĚħ˰ęʭĄēʭğ˕

ōŖŎ˰ěù˰äÞŰŐŰĚă˰ʯĝĖńŎ˰ŌŦÝ˰ŐŰù˰äőʭŞý˰ěʭČķù˰˫Řċŗęʭ˙ģ˰ŔýäŎĖŰí˰ãùęŗ˰ęĕ˰ŔµĄŀŖő˰ĩùĚĻù˰ĂēʭŒģ˰ŗ

˛Þģ˰ŐŰù˰ěù˰ÜŰ˰Ěŕ˰ĂĠýęʭÝʭŕĠŰʭģ˰ʭŕęʭĄēʭğ˰ŗŔĄàőęĕĂğù˰˛Ŏðă˰ŗˉ˰ěù˰ÜµŰ˰Ěµŕ˰ōŰĚÝ˰ŏíĚŃ˰ęĕ˰ùĚŰě

üŊʭŃ˰ŗ˰ʭŕęʭĄēʭğãʭŕäĿĚħŌŘŖŀŎ˰ŗ˰äĻŦý˰ĩùĚĻù˰ãʭĄğùę˰ęĕ˰ʯäýĚķ˰ŏʭýě˰ęĕ˰ĕŘċŘŎãěʭğãʭŕ˰˫ÚµŰŗ

˰ŗʭŖőęĕŰĂäŰʭþŰě ŗ Ă
˒
ŃĕŔĄĿĚáęùĚŃĖµőù
ŔµýęŘįãŔµÝäŰʭµČýʭċŗʭµŰäŒŰĜâŰʭµċŏíʭµŕ˰ùę˰ĕùĚµŎ˰ãʭµŒĸŎ

ŀŊùŗė˰ʯãěʭþŖģ˕˰Ăēʭğ˰ĖŕùŘē˰ġŗĖĔŎʯãęʭńŕʭâőäĿĚµħ˰ęʭĄēʭğ˰ľ÷ùĚĳ˰Ŕýä˰ŏíĚµŃ˰ęĕ˰Ķµ˙ċ˰ŏùěŗù

ĚÝŰōʯʾˀˆˀ˰ʲʾʾ˄
˔

äýäáÚŰŗ˰ěù˰äÞŰ˰ŏʭ˙áãʭŕŏʭýěäýĚķʯĚŞćðăŏěŗŗāʭÝĚďęĕãʭŒĸŎāʭ˙ŋÝĂğùʯŔýŔőŘáùãŔµÝ

äŕʭáĚŞŞļăĂÝĚďŔĐĄĿŔýĚ˫µĠÝʭµŰŔĿʭµīùŏĕĚµÝÜµŰĖŰĖµĤă˰Ŕµ˙ŋÝ˰Ŕµý˰ãĖµŰĖċ˰äŰʭµŒĸŎ˰ęʭµý˰ʯ


ŗ

äŎĖĤĔý˰
ŔýùŘŒķŏŉʭĈŎĂŊťĕŏěŗˈĸˎ
ˎ
ĿŏŦˇ˰ŗ˰ĂÝĚď˰ĚýüµŒċġŘċŗ˰ŏěŗ˰ŉʭ˙ĸĄµğù˰ŗ˰ʯˈŉʭµĸĄĿùˇ˰ęĕ

˰ʯäµýĚķ˰ŏʭµýě˰ęĕ˰Ķµīùŗ˰ŔÝ˰Ăğù˰ŏí˰ĚâőʭĤő˰ʯŏí˰ĚŰʭĴő˰ŗ˰Ěþħ˰ĉŗù˰ŏʭŞý
ˍ
ʭµþŊʭĻ˰ĚµĴő˰ęĕ˰ùę˰ŏʭµáÙùŗ˰ŉŘŊĖµŎ

ŏí˰ŗ˰ŔĄģùĕʭŕùęʭýĝùŘď˛ýʭŃÛęĕ˫ĕŘ˙őĂğù
ŐŰùěùŗęʯʭý˫ĕʭŀĄğùěùäŊùŘăĂÝĚďŔĐĄĿ˰ęĕˈµĸˎ
ˎ
ĿŏŦˇ˰ʯ

˰ġʭĸăęù˰ŌŘŖŀŎ˰ŏʭğŘő˰ŗ˰ĂÝĚď˰ŗäŎ˰ʭńŊù˰üįʭĔŎ˰Ŕý˰ùęãŘĠĿ˕˰ĖŒÝ˰ʯäğęʭĿŐµýù˰ŔŞĿʭµģ˰čĚģüµċʭĐŊùʯ

ʾˀ˅˃˰ʲ˄ˀ˔ˉĽęÙ˰ùę˰˫Ùùŗ˰äŰʭµŒĸŎ˰ęʭµý˰ʯŏí˰ęĕ˰ŉùĖµýù˰ĜµŞő˰ŗ˰Ŕµ˙ŋÝ˰ęʭĄēʭµğ˰Ŕý˰ĽĚď˰ÜŰ˰ŏĕŗĜĿù˰ʭý˰ŗĚµă

äŎĖŒÝ˰
ùěùŰŐĂğŗęŔÝˈęʭþİħùˇęĕĕĚýęʭÝʯäýĚķãùĚý˫ĕʭĿùĉŗùäŰʭþŞÞģğùŉʭ˙ĸĄäŎ˕˰ĕŘģ˰ʯäþŊʭĸć

Ġŀă˰äĿ˰ŏʭĠĐŊùĚŕùŘċŞĚŏíĚńŊùʯʾˁʾ˅˰ʲˁ�ʿˆ
˔

ĝʭğù˰ĚýĖģ˰ŔĄŀá˰ŔØőíĂµğù˰ŏí˰Ěý˰Ěīʭď˰ęʭĄĠċ˰ʯ˰ʯ˰ŗ˰ŏùěŗù˰äµğęĚý˰ŗ˰ľŰĚµĨă˰ōµŋķ˰ęĕ˰˛µŎðă˰ʭµý

üŊʭŃãʭŕäĿĚħŏí˰āùĚµŞŞļă˰ŗ˰äµőíĚŃ˰āʭµ˙ŋÝ˰ĵŘŒĄŎ˰ęʭĄēʭğ˰Ģńő˰ʯäýĚķ˰ŏʭýě˰ŏʭáÙùŗʭµŕùęęĕ˰ãʭµńŊù

ùŘē˰Ŕý˰ĥʭē˰äĻŦý˰äőʭĸŎäý˰
ĖµŰʭ˙ő˰ŐŞŞþă˰˫ĖŒőĖµŰĕĚăä˙ő˰ùę˰˫ÙùŗŏùŘµăʭµŖŒăŔµýãʭµŒĸŎäµķùĜĄőùŏíęĕ

ĂļŊŔŎʭőʭŕĕŗĖĐŎĂēʭğʯŔÞŋýĚăùĚĿěùãʭŒĸŎ˰ùę˰ŏí˰ĜŞő˰äŀįʭķ˰ãʭĬĿ˰ʯ˫Ùùŗ˰Ěŕ˰äńİŒŎŔĄĿĚáùĚĿ˰Ăµğù

µýĚĸŊù˰ŔµŊťĖŊù˰ōµŋķ˰ʯŔµŰùĕ˕˰Ăğù˰˫ĖŞĤĔý˰ŏùĖý˰ĂŃŘŎ˰äýʭĸŊ˰ŗ˰àőę˰ġĕĚýęʭÝ˰ʭý˰üğʭŒĄŎ˰ŔÝʯäʾˆˆ˃˰ʲ

ʿʾ˃	ʿʾ˄ŐŰùěù˰
˔ŗęʯ˰ŌŦÝ˰ŔŋŊù˰ùę˰˫Ùùŗ˰ÜµŰ˰ěù˰äµħʭē˰ęʭĄēʭµğ˰ʯäŀįʭµķ˰ãʭµĬĿ˰Ěŕ˰ʭý˰üğʭŒĄŎ˰ĖŞČŎ



ʹʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϱϳͲϳϴ
��^dh�z�K&�d,��Z,�dKZ/��>��E��^�D�Ed/��&hE�d/KE�K&�DKZW,K>K'/��>�Z,zD��/E�

�yW>�E�d/KE�K&�d,���yWZ�^^/s��D/Z��>��K&�d,��YhZΖ�E
<ŽďƌĂ�ZĂƐƚŐŽŽ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äŎ˰ŉʭ˙ĸĄğùĖŒÝĢŒÝ˰āĖģ˰ŗ˰ľĸī˰ŏùĜŞŎ˰ŔÝʭŕĢŒÝùŗ˰ŗʭŕäŎ˰Őģŗę˰ùęĕěʭğ˰ęʭĄµģŘő˰ęĕ˰ęŘĨă˰ŐŰĖý˰


äýĚķ˰ŏʭýě˰äĿĚħ˰ŏùěŗù˰āĚĈÝ˰˛ŞŊĕ˰Ŕý˰Ěīʭďʯōğù˰ěù˰ãęʭ˙ģ˰äĿĚħ˰ęʭĄēʭğʭŕŗ˛ĸĿʭŕ˰ŏíĚŃ˰ęĕ˰ōŰĚµÝ

ğęĚýĕęŘŎäʲĕĕĚá˰ŔŎʭŃù˰ĚŰě˰āťùòğ˰Ŕý˰üğʭŒŎ˰äĔğʭÏ˰ʭĄğùę˰ŐŰù˰ęĕ˰ʭă˰ĂĿĚá˰ĖŕùŘē˰ęùĚŃ

ʾōŖŎ˰
ʱĂĠŞ×˰ōŰĚÝ˰ŏíĚŃ˰ęĕ˰ľŋĄĔŎ˰äŀŰĚĨă˰ãʭŕęʭÝŗěʭğ˰ĂĠýęʭÝ˰Ăŋķ˰ŐŰĚă

ʵĂēʭğ˰˛Þģ˰ĢŒŰĜá˰ęĕ˰˛Şēĕ˰˛ŎùŘķ˰
Ùùŗã˰äőíĚŃ˰ŏʭáÙùŗ˰ĥʭē˰˔äĿĚħ˕ŌĖÝĖőùʱ

ʿłŞńĐă˨ġŗę˨


ę˰ęʭĄģŘő˰ŐŰù˰ęʭÝ˰ęùĜýù˰ŌŦÝ˰ù˰ŔµŋŊù˫ĕùĕ˰ŗ˰ĖµŞČŎãʭµŕäµőíĚŃŗĂļŊŔµŎʭőʭŕŗüµĄÝãĚŞµĠŀă˛Þµģ

äŎĖŕĕ˫ĕùĕ˰ŗ˰āʭķŦįù˰ãęŗíĕĚá˰ġŗę˰ĜŞő˰
ʭŕŔý˫ŘŞģŔőʭĔýʭĄÝãùŗōŖĿŐĄŎĂğùŗ˫ʭâőōÝʭďĚýŐŰù

ʯęʭĄģŘőäŕʭâő
ˍ
ʭĿĚħŏŗęĕŒĄŎäęʭ˙ģ˰ŔýäŎĖŰí


ʶŞĤŞÏ˨
ŔŒłŞńĐă

˰ŏíĚŃ˰ŉŗĜő˰ãùĖĄýù˰ŏʭ˙ŕ˰ěù˰ĂļŊŘŒÝʭăŏĂŊťĕ˰ĂēʭŒģ˰ĝʭğù˰ʯãʭŕŏʭáÙùŗäµőíĚŃŗäŕʭµá íŔµýěùę

ěʭČķùŏíĚŃġŦă˰ʯŔŞŊŗù˰ŏŗĚŃ˰ŏʭ˙ŕ˰ěù˰ŏʭ˙ŋĠŎ˰ŏùĖŒ˙Ĥőùĕ˰ŗ˰Ăğù˰˫ĕŘýäŰʭŕęĕĆďʭþŎãŘµļŊŏʭµáÙùŗ

ŏíĚŃŌʭČőù˫ĕùĕĖőù˫Ùùŗ˰ŗ˰ãŘļŊ˰ĆďʭþŎ˰Ěý˰ùęĘá˰ãęŗĚŎ˰
äğʭŒģŏŘŎùĚŞÏŏíĚŃʯōŰĚÝŏʭµĤőäŎĖµŕĕŔµÝ

ĢőùĕľŰĚĨăęĕěʭĻíʭýĢőùĕŘĐőŔĄĔŞŎíęĕĕŘýŗäőʭŰŘĐőŏŘ×ŔŰŘþŞğęĕęʭćíĕŘēĆďʭþŎäĿĚµħ

ùęęĕęʭŒÝ˛÷ʭĠŎãŘĐőäŎ˰čĚİŎ˕˰ĖµőĕĚÝʯÿʭĐŒŊùĚŖµģï˰ĒŰęʭµăŗ˰ŘµĐŒŊù˰ÿðµĤő˰ʯãŗʭµİŒįʴʼʼʺ˰ʲʷʴ˔


Şő˰ęĕ˰ʯäőěʭŎ˰ŏʭ˙ĈķŘýù˰ʯ Ě˫Ĩý˰ŌʭŒý˰ŏùĖŒ˙Ĥőùĕ˰ěù˰äÞŰ˰ŌʭČőùĚğŔ˙ŉŗù˫ĖğŌŘğʯãùĚýŐŞĄĠĔőęʭýäýʭµĄÝ

˛ńĄĠŎęĕōŋķľŰĚĨăĂģʭâő˰
ĞÏěùŗùĉʭċěęĕęʭćíĕŘēŔýĆďʭþŎäĿĚħŔċŘăĕĚÝ˰
ŔÝ˰ ŏʭŒØ˙ŕ

ŐýùäŒċûʭĄÝˈľŒĨ˙ŊùˇùęęĕčĚģˈľŰĚĨăˇ˰ûʭĄÝ˰
ĂģŘő˰äőěʭŎˈľŰĚĨĄŊù˰äĿ˰ĀŞĿʭĤŊùˇĚćùŐµýù

üċʭďěùĚâŰĕęʭćíęŘŖĤŎęĕōŋķľŰĚĨăŔýęʭ˙ģäŎĖŰíŔÝŔýĶŃùŗûʭµăěʭý˫ʭáĖµŰĕãʭŕŐýùäµŒċęĕ

ˈķʭŒĨŊùĚğĀˇʯŔőùěĚĿ˕˰Ăğùŕʭâőäęʭă˰ŔýŰŔØĔµğęĚý˰ŗ˰Ėµńő˰ŗ˰ĽĚµħ˰ĢőùĕäĿʭµģ˰ûʭµĄÝŞŔ˰Őµýù˰Ěµćù

üċʭďʯʴʶʻʴ˰ʲʴʳʺōŋŃ˰Ŕµý˰ãĕĖĸĄŎ˰ŏʭáĖŒĠŰŘő˰ĜŞő˰ŔŊʭńŎ˰üŊʭŃ˰ęĕ˰
˔äµőěęĕě˫Řµď˰ŏʭµáÙùŗ˰ľŰĚµĨă

ŔĄģùĕ˰āęĕʭþŎ˰äőíĚŃĖőùŔÝäŎŏùŘăŔý˰ŔŊʭńŎˈíĚµŃ˰ęĕ˰Ķµ˙ċ˰ŏùěŗù˰äĿĚµħ˰ęʭĄēʭµğ˰ľµ÷ùĚĳ˰Ŕµý˰äŕʭâő˰ŏ

ōŰĚÝˇ˕ʴʶʼʶ˔ʯʭńŎ˰ĜµŞő˰ŗ˰ãęʭµńŀŊùŗė˰ùĚŕě˰ŗ˰ãěʭþŖģ˰ĕŘ˙ĐŎ˰ÛĚĄĤŎ˰Ěćù˰ŔµŊˈ˛µŞŋĐăŘµĨăĚŰĚĿíäµŒŰ

ãʭŕęʭĄēʭğäĿĚħŉʭĸĿùęĕŔ˙ċĚăãʭŕŏíĚŃōŰĚÝˇ˕ʴʶʼʷ˔ʯŔĄģŘőʭīęäőʭµŎùŗŌùŐŞµŒþŊùãĕʭµŕĚĿŗ

ŦŞŊĢĔýęě
Ăģùĕ˰ ę˫ʭģù



ʹʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕ˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʸʺµʺʻ
ğęĚýäĻŦý˨ĕĚÝęʭÝäʭŒĸŎ˨ŗäŰĿĚħ˨ŏùěŗùäþă˨ęĕŐŞŞý˨ěʭČķùäőʭŞ˨ŏíĚŃ

Ě˨þÝãŘâĄğùę

ŏʭýě˰üµăʭÞŎ˰ęŘµŖĳ˰ ě˫ŗĚµŎù˰ŔµÝ˰Ăµğù˰äŊʭµď˰ęĕ˰ŐŰùäµğʭŒģŘă˰ʯûĚµĻµńńĐŎ˰ŔµċŘă˰Ăµğù˰ŔĄµĠőùʭ˰ŗ˰ŏ

˰ûʭĄÝ˰Ěīʭď˰ŉʭď˰ęĕ˰ˉĕěʭğ˰ĕŘē˰ĽŘİĸŎ˰ùę˰äýĚķ˰ŏʭýě˰ęŘĄğĕ˰ŏùĚâĤŕŗÚÏˈĀµŞýĚĸŊù˰ĀŞŒþŋŊ˰äăŘĨŊù˰ĊŖŒ˙Ŋùˇʯ

ŊðăŞľŕʭģ˰ęŘþĨŊùĖþķŞŐ˕ʾˆ˅ʽ˰ŗ˰˔ˈāùŘµħšù˰ōµŋķŗ˰ĽĚĨŊùˇʯŔĄµģŘőĚ˫µŰĜŰĕ˕˰ŉʭńµğʾˆˆ˃˰ŗ˰˔ˈ˰ĖµķùŘŃ

ŐŞćĖĐ˙Ŋùŗ˰´ʭŎĖńŊù˰ŐŞý˰ĀŞăŘĨŊù˰ĽĚĨŊùˇʯŊðăŞľĐŎ˰ĖŞĸğ˕˰ŔŒŕùŘģ˰Ė˙ʿʽʽ˄ûʭĄÝ˰ŐŞĄµĠĔő˰´Ĝµċ˰˔ʭµŕ˰äŰ

˰ęʭ˙ģ˰ŔýäŎĖŰíŔÝ˫ĕùĕ˰ęùĚŃ˰äğęĚý˰ĕęŘŎ˰äŰùŗí˰˛÷ʭĠŎ˰ʭý˰ĭʭþăęù˰ęĕ˰ùę˰ĽĚħ˰ĢőùĕĖőù


ěŘď˰äŀŰĚĨă˰āʭńŞńĐă˰ęĕ˰˛Ŏðă˫āʭĸŊʭİŎíĚŃőääŎ˰ŏʭĤő˰ʯĖŕĕěŘď˰ęĕ˰ĆĐý˰ŔÝ˫˰ĂµŊťĕ˰äğęĚý

ĢŰŘē˰˫ùę˰ěʭĻí˰ęĕ˰äőíĚŃ˰ŏʭáÙùŗ˰äĿĚħ˰ŏùěŗù˰äŰʭŒĸŎ˰ŗ˰äĻŦý˰ŌŦµÝ˰ŐµŰù˰äőʭµŞý˰ěʭµČķù˰ŐŞµŞþă˰ŗ˰Ăµğù

˰äŰʭµŒĸŎ˰ŗ˰äĻŦý˰ʯãŘĐő˰ʯäĿĚħ˰ʯäŰùŗí˰˫Řċŗ˰äğęĚý˰ŗĚá˰ęĕ˰ŏí˰āʭŰí˰ãùęŗ˰ęĕ˰ŔőùĜŞ˙ĄŎ˰āʭÞő˰ŗ˰äőʭ˙ğí


Ăğù˰ĝĖńŎ˰ŌŦÝ˰ŐŰù˰ŏʭáÙùŗ˰ěù˰ÜŰ˰Ěŕ

ˁľŰĚĨă˨ōŋķ˨


˫ÙùŗʯäµµğʭŒģÜăʯäµµğʭŒģÙùŗĂēʭµµğŗĂēʭµµğ˫ÙùŗŉĕʭĸŎãʭµµŕäőŘáʭµµőŘáĂµµğùŔµµÝęĕĶýʭµµŒŎ

ŏʭýěģäğʭŒäğęʭĿãùĚýčŦİħùľŰĚĨăʭµŰ0RUSKRORJ\ŔµýęʭÝäµŎ˕˰ĕŗęʯäŰʭµþįʭþįˈ˫Ùùŗěʭµğã˰ŗ

ęŘĄğĕˇʯʾˀˆˁ˰ʲʾʾʾ˕˰ŔļŊʭþŎ˰ŐĄĿĚá˰ĚĴő˰ęĕ˰ʭý˰ĽĚħ˰ŏʭ˙ŕ˰ʭŰ˰ľŰĚĨă˰
˔ʯäģĚŃʯŏíĚµŃ˰ĝŘŎʭµŃʴʶʺʴ˰ʲ

ʷ�ʴʵʷ˔ʯ˰ãʭŒĸŎ˰Ŕý˰ĂļŊ˰ęĕˈĄŊʭď˰ěù˰ãĜŞ×˰ŏĖőùĕĚáĚý˰ä˰ĢőĕĚµÝ˰˛ŰĖµþă˰ʭµŰ˰ʯĚµâŰĕ˰ĂµŊʭď˰ŔµýŔµýĻěùĚŞ

Řēġĕ˰ˇĂğù˰˫ĖŎí˕őʭŖŀħù˰üĻùęäʯāùĕĚµŀ˙ŊùʯŏíĚµńŊù˰üµŰĚĻ˰äµĿʴʶʺʷ˰ʲʵ�ʶʼʵŀá˰Ŕµý˰ʭµŒý˰
˔ŔµĄ

ãŘŀİĨŎˈģ ĕ˒ę Řŕ ʲÿĕ˒ʭ˙Ŋù ˫Ęŕ äĿ ĖďùŘŊù ˛ħšù ŏïä´˰ĀµŊʭď˰äŊó˰ŔŋŰŘĐă˰ŗï˰ãĚēï˰ĀŖċ˰äŊó˰ĀŖċ˰ŐŎ

ãĚēïˇĂµğù˰˫Ėµģ˰ŔĄµĠőùĕ˰ãĜµŞ×˰˛ŰĖþă˰ʭŰ˰ŗ˰ŏĖőùĕĚáěʭý˰Ěý˰ĜŞő˰ŔĤŰę˰ŐŰù˰äŋħù˰ĂŊťĕ˰ˉ˕˰ʯãŘŀİµĨŎ

ù˰ʯōŰĚÞŊù˰ŏíĚńŊù˰āʭ˙ŋÝ˰äĿ˰łŞńĐĄŊʴʷʶʳ˰ʲʹ�ʵʻʵ˔˫Ùùŗ˰ŐµŰù˰
˰ŏʭµýě˰ęŘĄµğĕ˰ěù˰äµĤĔý˰ʯčŦİµħù˰ęĕ

Ŕý˰äýĚķęʭ˙ģäŎĖŰíŔÝŊʭİŎ˰ŔýŔĸęʭĄēʭğʯäőŗęĕʭŕĕŘ˙őŗŉʭÞģùäőʭ˙ĄēʭğŏʭáÙùŗ˰ĖµŒőʭŎ˰äăùĚŞŞļă˰ŗ



ŗ˰ĕĖµķ˰ĚµŞŞļă˰ŗ˰ĵęʭµĬŎ˰Ŕµý˰äīʭŎ˰ěù˰˛ŰĖþă˰ʯŌʭĻĕù˰ʯŉŦķù˰ʯŉùĖýù˰ʯĖŰùě˰ŗ˰äŋħù˰ĽŗĚď˛ĸĿ˰ęĕ˰
ʭµŕŗ

ōğùãʭŕŐÞ˙ĄŎĉęʭēěùęʭĄēʭğŔŋ˙ċŐĔğäŎŘáĖŰ˕ʯŔőùěĚĿŕʭâőäęʭă˰ŔýŰŔØĔ˰Ėńő˰ŗ˰ĽĚħ˰Ģőùĕ

ğęĚý˰ŗäĿʭģ˰ûʭĄÝŞŔüċʭď˰Őýù˰Ěćùʯʾˀ˅ʾ˰ʲʾʽ˃Ěýʭă˰ʯĎŞĠ˙ŊùĖþķ˰ˉãʯù˰āʭĐŋİµĨŎ˰ōµČĸŎ˰ʲ˛ŞŋĔŊ

äýĚĸŊù˰ŘĐŒŊùʯʾˆˆʽ˰ʲʾˁ˃
˔

ŔýŋÝęŘįä˫Ùùŗ˰üŋĻù˰ŏʭŞŒýʭŕęĕĚŕäőʭýěŔğ˰ĚýŔĤŰę˰ĚĨŒķ˕˫ĕʭŎ˔ŔļŞħ˰ʯ˕ŏěŗ˔˰Ěµý˰ŔµÝ˰äŰʭŒĸŎ˰ŗ

äŎ˰ĂŊťĕ˰ŏíʯĖŒŒÝęùŘĄğùŋļŎŘýù˕˰Ăğùäʯ˰ʯŔŞýĚĸŊù˰ʭŰʭĬŃŗ˰ŔļŋŊù˰ŔńĿ˰äĿʾˁʽ˄˰ʲ˃˂˔ˉ˰ŏʭµŞŎ˰ŐŰù˰ęĕ˰ŔÝ

ŔļŞħ˕ŏěŗ˔ĕęùĕ˰ĥʭē˰äĄŞ˙ŕù˰äýĚķ˰ŏʭýě˰ęĕ˰äĿĚħˉ˰ʯäĿĚħ˰ęʭĄēʭğ˰ŗ˰ŏěŗ˰ùĚŰěŔýŔýʭĈŎäĿĚĳĂµğù



ʹʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϱϳͲϳϴ
��^dh�z�K&�d,��Z,�dKZ/��>��E��^�D�Ed/��&hE�d/KE�K&�DKZW,K>K'/��>�Z,zD��/E�

�yW>�E�d/KE�K&�d,���yWZ�^^/s��D/Z��>��K&�d,��YhZΖ�E
<ŽďƌĂ�ZĂƐƚŐŽŽ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ
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ŔýýŘēääŎ˰ʯĂğù˰˫ĕĚÝ˰ĚŰŘĨăŏùŘăŔċŗãĚâŰĕěùĚ˫Ŗ×˛ŕùŁʭŀőęĕŘý˰Ėŕʭģ˰ù
˰ĢŞµÏ˰ʭă˰ŏʭńĿʭŒŎ˰ŔÞŒŰù

˰ěùğęùĚĿĖŞŏàŒċʯĚŞŊĕ˰ĽťãŎäĖŒőěʯäŊŗ˰ęĕ˰ĝĚµă˰ěù˰ŏʭµĤőʭ˙Ĥ×˰ʯ˛˙ķ˰ŏʭŎě˰ęĕŔµŃĖďŎäĕĕĚµá˰ʯ

ĖŒőʭ˙ŕĠÝäğęĖŎ˕˰Ăğù˰ßĚŎ˰āùĚÞğ˰ęĕ˰ŔÝäĂŰùĖŕ˰ĚŞĠŀă˰ʯ˰ʯʾˀ˄˄˰ʲʾʽ�ʿˀʽ
˔

ŔĄĿʭŰ˰łþįãʭŕĢőùĕŏùŗęʯäğʭŒģĝĚµăŔµýęŘįĦĔµĤŎãʭµŒýĚŰěäþµĨķŰěĂĠäĄēʭŒµģĕęùĕ˰


ŐŰùěùʯŗę˫ʭâĄğĕäþĨķäăʭþőŗʭÝĕŘēęùęĚćðĄŎäŎĕěʭğŗĆµķʭýûʭăěʭýãʭµŕäőʭµŖáʭőãĕĖµĸĄŎ˛µĈŎ

ĢŒÝùŗÜŎĕĚŎōĤ×ęĕĎİğŌùĖőùãʭŕ˫ÚŰŗäĠďäŎ˕˰ĕŘģʯĽʭþČÝʯäőʭýęŏùŗęğʭŒģäĝĚă˰ęʭĄĿę˰ʯ

ʾˀ˅ʾ˰ʲˁʾ	ˁʿ
˔

˰ęʭĄēʭğ˰ĂĠýęʭÝ˰ãęʭýˈŏŦĸˎ
ˎ
ĿˇęĕŐŞŞþăûùĚİīùŗĂÝĚďäýŔŀŃŗÜŎĕĚŎōĤ×˰ʯŔµýŏùŘŒķ˰äµÞŰ

˰ěùŔŀŊòŎʭŕãĠŰěŔőŘ˙ő˰ʯĝĚă˰äĄãùŏí˰äőʭĸŎ˰ŗ˰ıʭŀŊù˰ŐŞý˰üğʭŒă˰ěùʭŕęĕŏíĚŃęʭ˙ģ˰ŔýäŎĖµŰí˰
ãʭµŒĸŎ

ŐŰùęʭĄēʭğęĕ˰ĵęʭĬŎ˰˛ĸĿˈęŗĖµă˰ˇ˔ĢēĚµ×˰łµŋİŎ˕˰ŏí˰ĢŒŰĜµá˰ŗŔµýʭċã˰ĖµŒőʭŎ˰äµŋĸĿˈĽŘµ
ˏ
İ
ˎ
ă˰ˇ

˰˔ãĜŞ×˰ŏŘŎùĚŞÏ˰ĢēĚ×˕
Ăğù˰äğęĚý˰˛ýʭŃ

ˈęŗĖăˇ˰ěùŰęŔĤˈęŗĕˇʯ˰´äµģ˰ŐĄµĤáĚý˰ŗ˰ĂµÝĚď˰ʯġĕĚá˰ãʭŒĸŎ˰ŔýŔµýċʭã˰ľµŰĚĸă˰ġĕŘµē˰ŉŗù

äŎĕŘģŗˈŏùęŗˎĕˎˇęĖĨŎŏíʯüďʭħ˕˰ĂğùĐ˙ŊùŞĮŔļŋŊù˰äĿ˰ʯʴʷʴʷ˰ʲʼ�ʶʷʳ˔
˰ŐŰùĚýʭŒý˰ĕĚýęʭÝ˰Ăŋķ

ˈęŗĖăˇāŘĨŎ˰äâĄğŘŞÏ˰ŔÝ˰Ăğù˰ŐŰù˰ęĕãʭŕ˫ʭăŘÝęĕ˰ŏěŗ˕˰˛ĸĿ˰ŐŰù˰ęĖĨŎŏŦµĸˎ
ˎ
Ŀ˰ŗ˰äâĄµğŘŞÏ˰Ěµý˰ʯ˔

ĕęùĕ˰ĂŊťĕ˰ŏí˰˛ĸĿ˰ãʭŒĸŎ˰ĵŘŃŗ˰äŊùŘă
ŐŰùěùʯŗęäŎ˰ĚĴő˰ŔýĖğęʯ˰˛µĸĿ˰Ěŕ˰ěù˰ĢŞý˰äŋĸĿ˰ŐŞŒ×˰ĂĠýęʭÝ

ãĚâŰĕʯ˰ûùĚİīù˰ãʭŒĸŎ˰ĖŞŀŎĖģʭý


ù˰Ěý˰ŏŗĜĿùŐŰ˰˛ĸĿ˰ŏʭŎěˈęŗĖăˇäŎ˰ĂµŊťĕ˰ûùĚİµīù˰ŗ˰ĝĚă˰ŏùĜŞŎ˰Ěý˰ŏí˰ŏěŗ˰ęʭŒÝ˰ęĕ˰ĜŞőĖµŒÝŞµħ˰
Ŕļ

ĵęʭĬŎęĕˈęŗĖăˇʯĂŰʭÞďŉʭďäīʭŎĂğùŗãùĚýŔýĚŰŘĨăŏĖŞĤÝāĖģûùĚİīùŗĝĚµăŐŞńĿʭµŒŎ

˫ĕʭŀĄğù˫ĖģĂğù˰
ˈŰʭÞďĂŉʭďäīʭŎˇŏʭŞýĶŰʭŃŗŔĄģĘáŔµýäŋÞµģĂµğùŔµÝĚŰŘµĨăŏíùęęĕĚµýùĚý

ŏʭáĖŰĕüįʭĔŎōŞğĚăʯĖŒÝ×ŏʭŒŔÝäŰŘáŏíùę˫Ėőěŗęĕŏʭ˙ŕŔĴĐŊʯĵŘŃŗ˫ĖŕʭĤŎäŎĖŒÝ˰
ŐŰù˛Þµģ

ěùʯĂŰʭÞďĚâőʭŞýĂŞ˙ŕùĕùĖēęļŊ˰ʯŐŞģť˕˰ĂğùĀńĿʭµŒ˙ŊùŞŐµĿäŏíĚµńŊù˰ʯʾˁʽ˂˰ʲʿ�˅˄˰ŗ˰äþµğʭ˙Ŗį˰ˉ

ʯŏùĚâŰĕŊʭ×Ģʭŕã˛ĸĿ˰ęĕ˰ŔļŊʭþŎ˰ŌŘŖŀŎ˰ŏùĕĚáĚý˰ŗ˰ĂēʭŒģʭŕãĜŎŰĖĚÝ˰ŏíĚŃŰō˰ʯʾˀˆ˄˰ʲˁˁ
˔

˰ŏěŗ˰ĂŊťĕ˰Ăğù˰äŒĄŀáˈŏŦĸˎĿˎ˰ˇ˰ŗ˰ĂÝĚď˰ĚýüŒċġŘċŗäŎ˰ĜŞő˰ùę˰ĂµĠýęʭÝ˰ęĕ˰ŏùŘă˫ÙùŗˈŏùŘµŞˎďˎ˰ˇ

˰ŔŰí˰ęĕ3
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ɎN¹Rä

P
ò PJSPHR ɉ PJ

P8. SPȅ.P0 PÎRÊ
T
Ă.

P
ɎRƮ��� QH.PýāP

T
Ł.2�āŘþÞŒķ˕˃ˁ˰ˉ˔ˈŐŰùäáĖőěʭŞőĕ

ãĜŞ×ĜċäŎĚáĚğŗãěʭýˉĂĠŞőŗäáĖőěäĸŃùŗãùĚğāĚēí


Ăğù˰ˇĕĚÝ˰˫ĖŕʭĤŎ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕ˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʸʺµʺʻ
ğęĚýäĻŦý˨ĕĚÝęʭÝäʭŒĸŎ˨ŗäŰĿĚħ˨ŏùěŗùäþă˨ęĕŐŞŞý˨ěʭČķùäőʭŞ˨ŏíĚŃ

Ě˨þÝãŘâĄğùę


ĉ˨ęʭĄēʭğ˨ĂĠýęʭÝ˨äĿĚħˈŉʭĸ
ˏ
Ŀˇ

˫ŘŞģ˰ěù˰äőíĚŃ˰ŏʭ˙Ąŀá˰ęĕ˰üČĸă˰ĝʭĠďù˰Ěý˰ĂŊťĕ˰ãùĚý˰ĖŞČŎ˰ŌŦÝãʭŕãĕĖĸĄŎĕŘğŔĄĠċĂğù

ŔÝŔŋ˙ċěùäŎŏùŘăŔýáĢŒŰĜ˛ÞģĂēʭğãÙùŗĥʭēę˫ʭģùĂģùĕ˰
ęʭĄēʭğˈŉʭĸ
ˏ
ĿˇäÞŰěùãʭŕĕŘ˙ő

äŀŰĚĨăĂğùŔÝʭýŏěŗŗàőěĕŘēĚýŌŘŖŀŎüČĸăŗäĄŀâģĂŊťĕäŎĖµŒÝʯäŎ˰ŔµÝ˰ʭµČőíĖµŰʭŎĚĿ˰ʲ

3
Pñ Pä PÄ

P
*PüR ɎĂ.Pſ

P
Ɏ .Íû ĒHR,

M.ÌRÇ.J
M
¸ōR,

P¼N(/¸Å Qã2ĥ˕�ʸ˔ˉˈ7˰ʭŰíĖ˙ĐŎµþĸŎ˰ùę˰5ŏŘáʭµőŘá7˰ŏùĕŘµþĸŎ˰5˰ãĕŘ

˰ʱĂğù˰˫ĕùĕ˰ęùĚŃ˰ŔőʭâŰŔýĄğùęä
Ăğù˰Ăŀâģ˰ęʭŞĠý˰ãĜŞ×˰5ĕŘþĸŎ˰ÜŰ˰ęĕ˰ŏùĕŘþĸŎ˰ŏĕĚÝ˰ĚĨĐŒŎ˰ŔÝ7ˇ

ōŕ˰ŗ˰ĖőĚŰĘÏʭőėŘŀő˰ōŕ˰˫ùŘēĕŘē˰ŗ˰ęŗĚļŎ˰ĕùĚĿù˰ŔÝ˰Ăğù˰ōŋĠŎˈłŋİŎùĚáˇ˰ʭµý˰ŔµØőí˰Ĝµċ˰ùę˰ãĜµŞ×˰ˉ

˫ĕĚÝ˰Ûęĕ˰ŏʭĤĨŃʭő˰ŗ˰ĕŗĖĐŎ˰ęʭÞĿùĖőùʯ˙ő˰ĂŞ˙ğę˰ŔýäĖŒğʭŒģŕ˰ĢČŒğ˰ęʭŞĸŎ˰ŗŔ˙ġěęùʭŕ˰ŏʭµ˙ŕ˰ùę

Ŏ˰ęùĚŃäĖŒŕĕĂŞĨĔģ˰ŐŞŒ×˰ĜŞő˰ĢŰĚŃ˰ęʭŀÝ˰
äŰʭŕ˰
ĖŒĄģùĕŐŰùěùʯŗęŎʭâŒŕäŔÝŌŦğù˰ĚþŎʭŞÏD˰ō×ĚµÏ

Ăý˰Ėī˰Ěý˰ŗ˰ĂģùĚĿùĚý˰ŔÞŎ˰ęĕ˰ùę˰ĖŞďŘăãʭŕŏí˰ĕĖķ˰ŔÝ˰ßęĜý˰ŗ˰Ü×ŘÝʭŕ˰Ěý˰ĺŊʭýʶʹʳŎ˰ĂýäĖģʯ˰ŌʭŞŃ

ĕĚÝˉŕʭáäŎ˰üČĸăäĖőĕĚÝ˰ĚþŎʭŞÏ˰ùĚ×˰ŔÝ˫ĖŒŒÝ˰ęùĘőùùãí˰ŏʭŞŎ˰ěùŏʭŕŔĄµģĚĿ˰ŗ˰ʱĂµğù˰ŔĄµğʭēĚýãù˰ěù

ŕʭá˰˖˫ĖĤő˰ŉěʭő˰ŏʭ˙ğíäĖŕʭµĤŎ˰Ěįʭµē˰Ŕµý˰ʯŔµĄĿę˰ĚăùĚĿ˰ŔŋďĚŎ˰ŐŰù˰ěù˫˰āùĜµČĸŎĻ˛ýʭŃĚŞęʭµÞőù˰ėŘµŀő˰ŗ

Łęʭē˫ĕʭĸŊùĂŒğ˰Ěý˰ãŗ˰ŌʭŞŃ˰ĜŞő˰ŗ˰ęʭÞĿù˰ęĕ˰ŗùãʭŕĿùĚēäİĐŒŎ˰ęʭÞĿù˰ŗä˰ĮŞµĐŎ˰ŏí˰āʭ˙ŋĠŎ˰´Ĝċ˰ŔÝ

Ŏ˰ûŘĠĐŎäĖģāĚĬď˰ŏí˰ĂŊʭğę˰ãʭķĕù˰ŐŞŒØ˙ŕ˰ŗʯőäŎ˰ŗù˰Ŕý˰ûĘÝ˰ŗ˰ĚĐğ˰ĂþĠĖőĕùĕ˰ŗʭŖőęĕĂµŰ

ŎʭâŒŕäŔÝĖŞďŘă˰āŘķĕ˰ĚþŎʭŞÏãŕ˰ŗ˰ĕŘ˙ő˰ęʭÞģí˰ùę˰ĕŘēŔ˙Ăý˰ŏíʭŕ˰Ŕý˰ùę˰ŌĕĚŎ˰ŗ˰ĂēùĖőù˰äŰùĖē˰ěù˰ùę

ĖőùŘē˰ĥŦēùʯŏí˰ĚĴő˰ęĕ˰ĚŎù˰ŐŰùʭŕŌęʭÞŎ˕˰ĕŘý˰ōŞĴķ˰ŗ˰ŐŞâŒğ˰ęʭŞĠýãěùĚŞģ˰ŗŏùĚâŰĕʯ˰ʯŔőŘ˙ő˰ĚŞĠŀă

ʴʶʺʷ˰ʲʴʼ�ʵʴʹ
˔

äŎ˰ĚĴő˰ŔýĖğęʯ˰ěù˰ŏùĜŞŎ˰ŐŰù˰ŐŞŞþă˰ęĕ˰ĖŞČŎ˰ŌŦÝĂŀâģáĕěäŗĚŞĐăʯęʭŀÝŔýãʭċŉʭ˙ĸĄµğùŏěŗ

äŋħùŐŰùŌŘŖŀŎˈ˛ŞĸĿˇʯ˕üŞČķ˰˔ŔÝ˰ŏʭŒØ˙ŕęĕŔŰí3
TñPºPHJ QÎBRéǔ
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P
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Pã
P

Ż .ÍûN(¹āRÅ
Pã2Ł˕�ʵ˔ˉˈ˰ŏʭâĤŞÏĚŀÝ7ŔőʭŖŒă5ĖőĕęŗʭŞő˰ŏʭ˙Űùʯŋýý˰ŔÞŒŰù˰ěù˰ŔÞōŞ˫ĖŒŕĕãù˰ŏʭµģĕŘē˰ěù

ŔýŘğãĖŎí˰ŏʭőíʯĜµŞ×˰ŐŰù˰ʲĖŒĄŀá˰ŏùĚĿʭÝ˰ŔČŞĄő˰ęĕ˰ŗ˰ĖőĕĚÝ˰üČĸăã
Ăµğù˰üµŞČķ˰ˇ˰ěù˰ʯĂµğù˰˫ĖµŎí

˰äĿĚħ˰ęʭĄēʭğˈŉʭĸ
ˏ
Ŀˇ˫ĕʭŀĄğù˫ĕĚÝĖģʭý


˰ęʭĄēʭğˈŉʭĸ
ˏ
ĿˇäŎ˰ŉʭ˙ĸĄğù˰ãęĕʭĨŎ˰ãùĚý˰äýĚķ˰ŏʭýě˰ęŘĄğĕ˰ęĕĕŘģŔÝý˰Ěˈĕęĕ˰ˇ˰ʭŰˈāŘħˇĂŊťĕ

˕˰ĖőęùĕùŐýʯ˛ŞńķčĚģŐýù˛ŞńķäŋķĀŞŀŊïŐýù˰ʯÜŊʭŎʴʼʹʷ˰ʲʵ�ʴʵʸ˰
˔ŔýŏùŘŒķŉʭĈŎ˰ęĖĨŎˈä̱Þýˏˇ˰äµŒĸŰ˰ˉ

˰ęĖĨŎ˰ʭŎù˰ˉōĤ×˰ěù˰Üģù˰ġĜŰęˈ´ʭÞýˏ˰ˇäŎ˰ŔµĄŀá˰äŰùĖħ˰ŔýäŎ˰˫ĖŞŒµģ˰ŔµŰĚá˰ŌʭµâŒŕ˰Ŕµý˰ŔµÝ˰ĕŘµģ˰ʯĕŘµģ

ŔÝ˰ŏʭŒØ˙ŕ˰ęĖĨŎˈęŗĕˎ˰ˇ˰ĢēĚ×˰ĚýŔýŏùŘŒķ˰ʭµŎù˰ˉĕęùĕ˰ĂŊťĕ˰ęʭÝ˰ÜŰˈęùŗĕˏ˰ˇáĚµğ˰äµŒĸŎ˰Ŕµý˰Ăµğù˰ŔČŞ

Őýù˕ʯĖŰęĕĚŖ˙ċÿʯŔļŋŊùʴʼʻʻ˰ʲʵ�ʴʳʵʺʯäŰùĚŎʭğ˰ˉŞŒýšù˰äőʭĸŎĀŔŞýĚĸŊù˰äĿ˰ʯʴʷʵʻ˰ʲʵʶ
˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äýÜģ˫ĜŞâőùäŰʭŒĸŎĂĠýęʭÝŐŰùęʭĄēʭğùęäŎĂĠŰʭýęĕĂÝĚďŔ˙īŗĕŘµċŗĽĚµďˈľµŊùˇ

ĂĠċ
ŔÝʭČőíěùŔĐĄĿęĕĕĚýęʭÝäýĚķľēùāʭÝĚĐŊùʯĂğùŏěŗˈ˛µŞĸ
ˎ
Ŀˇ´ĜµċľµŞŀēŐŰĚăäµőùěŗù

ēĖŕùŘĕŘýŔÝęĕōğùʭŕ˙ĸĄğùäŎ˰ŉʭĕŘģˉ˰ʭµŎùˈŉʭµĸ
ˏ
ĿˇãŘµŃĂµğù˰ŏí˰ěù˰Ěăʯ˰ùĚµŰě

ˍ
ťŗùʲ˰Ŕ˙µī˰ĂµÝĚď

Ŕý˰˛Şńć˰ŗ˰Ăģęĕ˰äĄÝĚď˰ŔĐĄĿ˰Ŕý˰ĂþĠőäŎ˰ûʭĠďʯäįŘŞµğ˕˰ĖŰíŗ˰˫ʭþµģšùʯŘµĐŒŊù˰äµĿ˰Ě÷ʭµĴŒŊùʴʷʴʴ˰ʲ

ʴ�ʴʼʶ˰ʯ˔őʭćʲ
ˍ
ʭŞ˰
Ăğù˰ĚĄĤŞý˰´ʭŰ˰äáĖŞĤÝ˰ěù˰ľŊù˰ĢĤÝ˰ŐŰùĚýʭŒý˰ŔÝ˰Ăğù˰˛˙ĄĐŎ˰ĂĠýęʭÝˈûʭČķˏˇ˰ʭµý

˰ĽĚď˰ŗ˰Ŕ˙ī˰˛Şńć˰ĂÝĚď˰ĕŘċŗˈľŊùˇʯĢŞýěù˫ÙùŗˈüŞČķˇäĄŀâģŏʭÝĚĤŎĢŰĚµŃùę˫ĕʭµĿùĖµŒÝˉ

ùĚŰěĖ˙ĐŎD˰Ŕý˰ŌĕĚŎ˰āŘķĕ˰ʭýˈŔŋŊùˇʯŔýĶŃùŗĂþŞŕŗŔŒ˙ŞŕŐŞĻŗęĕŏʭŰùĖµē˰ùęµĸŎʭċ˰ęĕŔ˰ŏí˰äµĿùĚē

ŕĚÏ˰ŗ˰ʭŕŘýʭă˰ŐĄĠÞģ˰Ŕý˰ŗ˰ĂĔŰęŗĚĿ˰ûĚķ˰ěŗę˫ĜŞãʭŕŏíŏùęŗĕāęĕʭþŎĕŘ˙őŗŰùŐʯĚŎùŐŰĚăťʭýŏùĜµŞŎ

äĄŀâģŏʭÝĚĤŎùęüŋįäŎĕĚÝŗŌùĖŃùŗùùęŏʭĠýŐŰĚăęŘŀŒŎĩĚŎäŎĖŒĄĠőùĕ


Ăğù˰äŒĄŀáʯĶŒŞĸő˰ŗ˰ŏʭĨď˰ĕʭĄğù˰āŗŦă˰Ŕý˰ŔĸċùĚŎ˰ʭýʯäŎ˰ùę˰ãęʭŃ˰ŗĕ˰ŐŰù˰äőʭŞý˰ŐĐŊ˰ĂńýʭİŎ˰ŏùŘă

ē˰āŗŦă˰ęĕ˰ŏʭĨď˰ĕʭĄğù˰
ĕĚÝ˰ŔĴďŦŎ˰˫Ùùŗ˰ŐŰù˰ĂĠýęʭÝ˰ãùęŗ˰ęĕ˰ŔĄŀŖő˰ãʭŒĸŎ˰ʭý˰ŌʭµńŎ˰ěù˰˫ĕʭŀĄğù˰ʭý˰ĕŘ

˰˫Ùùŗ˰ęĕ˰āŘµħ˰ĢµĤÝ˰ŗ˰ŔµŰí˰ŐŰù˰ãùĖĄýù˰äþČĸă˰ŌʭŖŀĄğù˰ęĕ˰ùĖħ˰˫ĕĚÏ˰ĢŰùĜĿù˰ŗ˰āʭŞýˈµŖˎŊˑşù
ˎ
Āˇ˰ŏùĜµŞŎ˰ʯ

˰āĚĬď˰ŌùĖŃù˰ěù˰ùę˰ŏùĚĿʭÝ˰üČĸăŉŘğęD˰ōŊʭķ˰ãùĖē˰ŔőʭâŰ˰Ŕý˰ĂŞŕŘŊù˰ęʭĨĐőù˰ęĕĄĠŕä˕˰Ŕµý˰ùę˰˔ŔŋŊù

äŎ˰ĢŰʭ˙ő˰Ŕý˰äŰʭþŰěù˰ŗ˰äăŘµħ˰āʭµńþį˰ĢŕʭµÝ˰ʭµý˰ĞÐğ˰ŗ˰ĕęùĘá˰˫Ùùŗ˰ęĕ˰ùĖµħ˰ōµý˰āʭµńþį˰ěù˰˫ĕʭŀĄµğ

ˈûʭČķ˰ˇäŎ˰ŉʭńĄőù˰˫ĖőŘŒģ˰Ŕý˰ùę˰ęʭŀÝ˰āĚŞď˰ŗ˰ĂŖý˰äŒŞâŒğĖŕĕʯ˰ĂµŖý˰ŐµŰù˰ěù˰ŏùĚĿʭµÝ˰ŏʭŕĕ˰ŔÞŒŰù˰Řá

Ăğù˰˫ĖőʭŎ˰ěʭýä˙ő˰ŗˉĖŒŕĕ˰ŔŎùĕù˰ŐĔğ˰Ŕý˰ĖŒőùŘă˰āŘħ˰ĵʭŀăęù˰ʭý˰ʭŖĄőù˰ʭă˰ùĖĄýù˰ěù˰ùę˰ŔŰí˰ŐŰù˰ĶŒŞĸő˰ĕʭĄğù˰ʭŎù

ōÝ˰ĢĤÝ˰ŗäŎ˰āŗŦă˰ãĚăĖŒÝʯŰŘáŉŘµğę˰āĚĬď˰ŌùĖŃù˰ʭý˰ĕęŘēĚý˰ŔĴĐŊ˰ãùĖĄýù˰ŏʭ˙ŕ˰ěù˰ŏùĚĿʭÝ˰äD

˫Ėģ˰ŔÝŘģäŎ˰ŏʭőí˰ãŘğ˰ěù˰ãĖŰĖģ˰äőʭČŞŕ˰ĢŒÝùŗ˰ĶőʭŎ˰äĄŀâģ˰ŗ˰āĚŞď˰ŗ˰Ėőù
ĕŘģ


ĕ˨ęʭĄēʭğ˨ĂĠýęʭÝ˨äĿĚħˈ
ˎ
ĿĸŋˎŋˎĀˇ

˰ŐŰĚăěęʭý˰ŔÝ˰äŰʭŒĸŎęʭĄēʭğĿĚħ˰äˈŋŋĸĿĀ˰ˇ˰ęĕōŰĚÝ˰ŏíĚŃ˰ĚµýãʭµŒĸŎ˰ʯĕęùĕ˰ĂµŊťĕ˰ŏíäýäăʭµþć˰ęĕ
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Ŏ˰üŰĚĿ˰ùęäˉĖŕĕŎʭâŒŕ˰ŗäŔÝŎĚý˰ěʭµ˙ő˰ŔµýäʯĖµőĜŞēŎĚý˰ĂŊʭµĠÝ˰ʭµýäˉĖµőĜŞē˰ʭµŰę˰ŌĕĚµŎ˰ĚµýùĚý˰ęĕ˰ŗ

ŎäˉĖŒŒÝÝĖőù˰Ĝċ˰ùę˰ùĖē˰ŗä˙ő˰ĕʭŰäĖŒŰʭ˙ő
ˇ˖�ŏíý˰ĕùĚĿù˰ʭŕäʭþćäăŘğ˰Ŕő˰ŔÝ˰ĖŒĄĠŕãŐŰùŘµğ˰Ŕő˰ŗ˰ʭŕã

ŏíĖőęùĕ˰ęùĚŃ˰ŏʭŒŎòŎ˰ľħ˰ęĕ˰Ŕő˕˰˖ĖŒŰʭŕµŕùę˰ʯĖµŒÝ˰˫ùĚµ˙á˰ĖµőŗùĖē˰ùę˰ĞÝĚŕ˰ŗ˰˔˖ŏùĚĿʭÝ˰ľħ˰ęĕ˰Ŕő˰ŗ˰ʯä

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕ˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʸʺµʺʻ
ğęĚýäĻŦý˨ĕĚÝęʭÝäʭŒĸŎ˨ŗäŰĿĚħ˨ŏùěŗùäþă˨ęĕŐŞŞý˨ěʭČķùäőʭŞ˨ŏíĚŃ

Ě˨þÝãŘâĄğùę

˛ĸĿ˰ʯäýĚķ˰ŏʭýě˰ęŘĄğĕ˰Ŕý˰ĚĴőãʭŕäķʭýęĖŰĖÏ˰ÜŰ˰ěù˰ĂŰʭÞď˰ʯľķʭĬŎ˫ûŗʭŒĄŎĖőęùĕ˰
ŐµŰùěùŗęʯ

äŋĸĿŔÝĝʭğù˰ ĚýÜŰÏ˫ĖŰĖäýŗʭŒăŔĄēʭğ˫ĖģʯĂğùŔýķŘőäʭýĕŘēŏí˫ĖµŰĖÏĂŕʭþµģĕęùĕŗęùĚµÞă

ĕŘċŘŎęĕʯĲŀŊĂŰʭÞďěùęùĚÞăŗŌŗùĖăŏí˫ĖŰĖÏŔýŌʭâŒŕĵŘŃŗ˕˰ĕęùĕʯãĚŞ˙ĤÝęŗíŘőãʭµŕãĿĚµħä

ĕĚýęʭÝ˰ĽĚħ˰ęĕãʯʴʶʼʸ˰ʲʺʶ˔
ŐŰùĚýʭŒýŔ˙ŋÝˈûĘýĘŎˇ
Ăğù˰˛ŞþŃ˰ŐŰù˰ěù

˙ŋÝŔˈûĘýĘŎˇĕʭŎ˰ěù˰ŉŘĸŀŎ˰ōğù˫ˈûĘýėˇ˰ŗ
ˍ
ʭğʭğùĂğù˰äăŘħ˰ōğù˰ãʭŒĸŎ˰Ŕýʯ˰ÜŰ˰ĂÝĚď˰ãùĚý

˰´äģŗíŔĄĔŰ˫ĖģùŘŕ˰ĉùŘŎù˰ʭý˰ĕęŘēĚý˰Ěćù˰ĚýʯŔý˰äĤþŒċ˰ŗ˰ûùĚİīù˰Ěŕ˰ãùĚý˰ʭŒĸŎ˰ŐŰù˰ĞÐğęŘįę˫ʭĸĄğù

ŔýęʭÝŔĄĿĚáäŎ˕˰ĕŘģőʭŖŀħù˰üĻùęä˰ʯŏíĚńŊù˰üŰĚĻ˰äĿ˰āùĕĚŀ˙Ŋù˰ʯʴʶʺʷ˰ʲʵ�ʷ˔
ŐµŰùěùŗęʯŔµý´äµģ

ĕĚáĚğ˰ĥʭĔģù˰ŗ˰ÛĚĐĄŎ˰ŗ˰ĚŞĐĄŎ˰ŗ˰ŏùŔŎʭőĚý˰ĖŃʭĿʯ
Ăğù˰˫Ėģ˰ŔĄŀá˰ûĘýĘŎ

ĝʭğù˰Ěý˰ʯĖģ˰ŔĄŀá˰˫Ùùŗ˰ŐŰù˰äĿĚħ˰ęʭĄēʭğ˰ęĕ˰ŔØőíŔ×ʭĠýãĚŞþĸă˰ŗ˰ŏěŗ˰ŐŞŒ×˰ĂĠýęʭÝŏùŘĄý˰ùę˰ęĕ

˰ľŰĕęÞŰäāùĚŞþĸă˰ěùäŀŞİŊĕùĕ˰ęùĚŃäý˰ľŞħŘă˰ęĕ˰ĖŞČŎ˰ŌŦÝ˰ŔÝäăʭþć˰ŏʭńĿʭŒŎęʭÝ˰Ŕý˫ĕĚý˰Ŕ×˰
Ăğù

Įýùŗę˰ãęùĚŃĚý˰ęĕ˰ĕùĚĿù˰ŐŰùýäāʭþćĖőù˰
ˈĂŞĨĔģäýāʭþćäáĕʭŎíĕęùĕŔÝŔýęŘįãĚŞâ˙Ĥ×ĂþĠőŔý

ŔÝ˰ ŏʭőíŏʭŞŎʭďãęʭÝŘÞŞőãùĚýŏíʭŕ˫ĕŘýʯĖőùĚŞŞļă˫ĖŞńķĖŕĕŗŔýĂķĚğĢµńőĕŘµēùęĩŘµķĖµŒÝˇ

˕ʯʭŞőĕŗùĕʯ˛ŞŋČăĉùĚğʯäŎĚēĨĔģŞĂěĚŎãğŗĕĚĿ˰ŔŎʭŒŕʭģ˰ęĕ˰ŔýùĕŘğ˰ʯäʴʶʼʵ˰ʲʻʶ
˔

˰ŏŗĜĿùù˰ĚýŐŰʯÙùŗ˫ˈĘŎûĘýˇęʭģù˰ÜŰ˫Œ˙īä˰ûĘµýĘă˰ŔµÝ˰ĕęùĕ˰üµŋİŎ˰ŐŰù˰ŔýµńĿʭŒŎʭŏ˰àµŒŕí˰ʭµý

ħŘĨĔŎä˰ŔĄĔŞŎíŎ˰ŔĄēʭŒµģ˰ŏí˰Ŕµý˰ŔċŘă˰ʭý˰ŔÝ˰ĂğùäĖőŘµģ
˰ùĘµŊ˰ùę˰ŏʭµńĿʭŒŎ˰ŏùŘµĄő˰ŔµÝ˰ĂµĠŞő˰ŏʭµŒ×

Ŏ˰ùę˰ĂńŞńď˰ŐŰù˰ĜŞő˰ŗ˰ˉĂēʭŒģäŏùŘăŐµŰù˰ŔÝ˰ĕĚÝ˰˫ĕʭŀĄğù˰ĚŞþĸă˰ŐŰù˰ěù˰ŗ˰łµŋĸŎ˰ōµĠċ˰ÜµŰ˰ĖµŒőʭ˙ŕ˰ʭµŕ

˰ŏùĜŰŗí
ˍ
ʭăùėŖċ˰ĖŃʭĿĂÝĚď˰ĂˉĖőùŗ˰ŐŰùĂĸŀŒŎ˰ãŗĚŞőĂğù˰äþŋį˰ŔÝäŎ˰üþµğĕŘµģʯ˰ěù˰ ę˫ùŘµ˙ŕ˰ŏʭµŒŰù

ùŐŰŘğ˰ŔýŏíŘğŌęʭÞŎ˕˰ĖőŘģãěùĚŞģŗ˰ʯŔµőŘ˙ő˰ĚŞĠŀă˰ʯŏùĚâŰĕʴʶʺʷ˰ʲʷ�ʴʺʻ
˔Ăµğù˰äµŒĄŀáʯ˰ĂµĿʭý

ōŕ˰ʭŰ˰äŒĄŎ˰ŐĄŎćðăĚŞ˰ˉĕęùĕ˰äĿĚħ˰ęʭĄēʭğ˰ŐŰù˰ĂĠýęʭÝ˰ęĕ˰äŰùĜĠýŔýýŏʭŞĚâŰĕ˰ĚŞĴő˰äăʭ˙ŋÝ˰ĕŘċŗˈŐˎŞµýˎ
ÜŊˑėˇʯˈŊóˑ ťäŊóˑ ťŗˎ ˑ́ ťòˏŕäˑ́ ťòˏŕˇ˰Ŕý˰ ę˫ʭģù˰ĜŞő˰ŗŔŋøĠŎ˰ãęʭĄēʭµğ˰ŔµÝ˰Ăµğù˰˫ĕŘ˙ő˰ʭĬĄŃù˰ʯãęʭÝʭŰę


ĕŘģ˰ŉʭ˙ĸĄğù˰ęùĚńĄğù˰ŌĖķ˰ŗ˰ĂÝĚď˰ęùĚÞă˰Ěý˰ŉùĕ

ŕ˨µ
ęʭĄēʭğ˨ĂĠýęʭÝäĿĚħˈ˛ķˏʭŀăˎˇ

˰ŏěŗ˰ĚŞáùĚĿ˰ãĕĚýęʭÝ˰ãʭŒĸŎˈ˛ķʭŀă˰ˇĂğù˰ĂÝęʭĤŎʯäµŊŗőʭµĸŎ˰ęĕ˰ŉʭµď˰ãʭµĬĄńŎ˰ʭµý˰üµğʭŒĄŎ˰ä

˰ęŘĿŗ˰Ŕý˰ęùĚÞă˰ŗ˰ĊŰęĖă˰ʯŔķŗʭİŎ˰ʯĚŕʭĴă˰ĖŒőʭŎ˰ãĚâŰĕĕŗĖĐŎʭő˰ŗ˰ĜŞőęʭµÝ˰ŔýäµŎ˕˰ĕŗęŔµį˰ʯŉŦµģ˰ŏùěŗï

ŗ˰˛ĸŀŊùʭŖŞőʭĸŎ˰ʯʴʼʺʴ˰ʲʴʳʶŐŰùěù˰
˔ŗęʯÝÙùŗĖŞŋ˰ŏʭáˈĚēʭŀăˇŗˈĚćʭµÞăˇęĕŔµŰí3.ýB Qö
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Ű7˰ʭŞőĕä˫Ėőęùĕ˰ŔÝŖă˰˛˙ķ˰ŗ˰ŏʭ˙Űù˰ěù˰ġùäěʭý˰ĮńĿ˰5ʯĂğùãŎĚáĚğ˰ŗä˰ŗ˰ĢµŰùęí˰ŗµģŗĚĿĚĔĿäŏʭă˰Ŕµý
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ
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ÁǔĒǻ.2ĚćʭÞă˕�ʴ˔ˉˈʭµĔĄĿù˰ŗ˰āʭµŕʭþŎ˰Ěµý˰ę

µŒŰĕ˰ľŞŊʭÞă˰Ŕý˰ŐĄēùĕĚÏ˰ěù7˰ùę˰ʭ˙ģ˰5āùĚŀő˰āĚĈÝ˰ŗ˰āŗĚć˰Ŕý7˰ĚâŰĖÞŰäĂµģùĕěʭý˰5āĚµēí˰ĕʭµŰ˰ŗ˰ˇ˰Ěµý

˰ŗ˰äģŗĚĿĚĔĿ˰ęĚÞŎ˰ęùĚÞăŏŗĜĿäþŋįŗŔńýʭĠŎŐĄµģùĘáęĕäµőŗĜĿŉʭµŎŗāĜķãʭµŕãěʭµČŎĂµŊťĕ

äŎĖŒŒÝ˰
ĚćʭÞă˰ŗ˰Ěēʭŀăěù˰üŞăĚă˰ŔýŔĤŰęˈĚĔĿˇŗˈÿĚĈÝˇ˰ûʭý˰ŗˈ˛ķʭŀăˇùŘýù˰ěù˰äÞŰ˰ĖµŰĜŎ˰äµćŦć˰û

ŔþŋĻ˰Ğď˰äķŘő˰ùę˰ŏí˰ĝʭğù˰ŔÝ˰ĂğùäŰŘċĚýŏùĚµâŰĕŗãĚăĚýäµþŋį˛ŞÞµĤăäµŎ˕˰ĖµŕĕʯŐŰĖµŊù´Ŧķ

áĖőě˰ŗ˰àŒŕĚĿäĚćŘÝãĚćʭÞă˰ŗã˕ʴ˰ʯ˔ʴʶʻʻ˰ʲʴʹ
˔

ĕʭýíĚĄğù˰äīę˰ãäŎĖŰŘá˰ʲĚáùŐŞŒ×ĖģʭýŔÝˈ˛ķʭŀăˇļŞħ˰ãʭŒĸŎ˰Ŕý˰äŕʭáŔĕĚČŎˈ˛ĸˎ
ˎ
ĿˇäŎʯĖŰí

ĞÏˈ˛ķʭŀăˇʭýŔļŊʭþŎęĕĸŎʭŒ˫ùĚ˙ŕĕʭýíĚĄµğù˕˰ĂğùʯãĿʭµģ˰čĚµģŞŔŐýùüµċʭĐŊù˰ʯʴʼʻʵ˰ʲʴ�ʴʳʶ˔


ŐŰùěùŗęʯŐýù˰ęŘģʭķŰí˰˛ŰėŔʵʳę˫ŘğäŎ˰ĖŰĖďĖŰŘá˰ʲĂĠýęʭÝˈĚćʭÞăˇ˰˛µĸĿ˰ęĕ˰ŔµļŊʭþŎ˰Ěµý˰ŔµŰí˰ŐŰù˰ęĕ

˰ûʭý˰ãʭŒĸŎ˰ŔŞþģ˰äŰʭŒĸŎ˰ŗ˰ĕęùĕ˰ĂŊťĕˈŔŋķʭŀŎˇùęʭńŊùäŎˉĖŒÝäŰŘá˛ķʭĿˈŗ˰ĚēʭŀăĚćʭµÞăˇŏŘµØ˙ŕ

äĠÝĂğùŔÝäŎĖģŘÝęĕäőŗĜĿ˰ŗ˰äŰŘċĚĔĿûŘŋİŎĕŘēěùãĚâŰĕäĤŞÏĕĚŞâýˉ˰āĚµĈÝ˰Ěµćù˰Ěµý˰ʭŎù

ęĕ˰ŗ˰ŉʭ˙ĸĄğù˰ʯŏʭŎě˰ęĘáˈĚćʭÞăˇŏŗĜĿ˰ĖŞńŎ˰ãʭŒĸŎ˰ěùäþŋį˫ùĚ˙ŕʭýŔþŋĻĚýãĚµâŰĕʯŔµýãʭµŒĸŎłµŋİŎ

˫ĕʭŰěäŕùŘēŗŏŗĜĿäþŋįĚŞŞļăĂĿʭŰ˕Őýùŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķʯĚŰŘŒĄŊùʴʷʵʳ˰ʲʵʺ�ʶʹʶ
˔

äŎ˰ĚĴő˰Ŕý˰ĵʭµŀăęù˰ŗ˰āʭµŞý˰ŌʭµńŎ˰ěù˰˫ĕʭŀĄµğù˰ʭµý˰ ę˫Řµğ˰ŐµŰù˰āŗŦă˰ęĕ˰˛Şķʭ˙ğù˰äŀİĨŎ˰ĕʭĄğù˰Ėğę

āŘħˉ˫ĖŞģŘÝ˰ęŘőù˰āʭĐģ˰Ė˙ĐŎ˰ĕʭĄğù˰ĜŞő˰ŗ˫ĕʭµŰě˰āĖģ˰ʭă˰Ėőù˰Ŕµý˰ùę˰ŏí˰Ŕµý˰ŏʭµŞŎĕí˰ŉʭļĄµģù˰ŗ˰äŕùŘē

ĖőęùĘâý˰ĢŰʭ˙ő
ŔÝ˰ŏʭŒØ˙ŕŌŗĕ˰ŔµŰí˰ęĕ˰äµĄď˰˫Ùùŗ˰Ŕý˰ŉŗù˰ŔŰí˰ęĕ˰ĚćʭÞă˰˫Ùùŗ˰˛ħŗ˰ʭýʯʭµă˰Ăµğù˰ĕĖµħęĕ

˫ĕʭŰě˰ŐŰù˰ęùĚ˙Ąğù
ĖŒŕĕ˰ŏʭĤő˰ùę˰äŕùŘē

˰˫Ùùŗ˰ęĕ˰ùę˰ŔµµļŊʭþŎ˰ŗ˰ęùĚµµÞă˰ãʭµµŒĸŎ˰ŔµµÝ˰ãĚµµâŰĕ˰ŔµµĄÞőˈĚćʭµµÞăˇăĖµµŞŰðäŎ˰ŔļŞµµħ˰ŉʭ˙ĸĄµµğù˰ʯĖµµŒÝ

äŖĄŒŎ˰ĵŘ˙ČŊùˈĚýʭńŎˇŔýʭċãˈęŘþŃˇ˰ŔŰí˰ęĕʵ˰
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕ˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʸʺµʺʻ
ğęĚýäĻŦý˨ĕĚÝęʭÝäʭŒĸŎ˨ŗäŰĿĚħ˨ŏùěŗùäþă˨ęĕŐŞŞý˨ěʭČķùäőʭŞ˨ŏíĚŃ

Ě˨þÝãŘâĄğùę

ŔýŘă˕�ʶʻ˔ˉˈùã˛ŕùŔőʭŖý˰ŗ˰ęĘķ˰Ŕ×˰ùę˰ʭ˙ģ˰˖ŏʭ˙ŰùùãĂğùʯŎʭâŒŕäŔÝùĚý˰ʲĖŒŰŘá˰ʭ˙ģ˰Ŕýã˰˫ùę˰ęĕ˰ĕĚþő

˰ùĖēûʭĄģ˰ʭýĕ˰ŗ˰ĚŖģ˰ěù7ŏʭăęʭŰĄĠğ˰Ŕý˰ˉĖŰŗę˰ŏŗĚŞý˰5äŋŕʭÝ˰ŗäŎäĖŞŰùĚá˰˛µŞŎ˰ĢăùŘŖµģ˰ŗ˰ʭµŞőĕ˰Ŕý˰ŗ7

ŎäĖŞŒÝ5˖ʱˉáĖőě˰Ŕý˰ʭŰíä˰ʭŞőĕŔýʭċã˰āĚēíŉĕġŘē˫ĖģùĖŰťʭÝ˰ʱãáĖőěä˰ĚýùĚý˰ęĕ˰ʭŞőĕāĚµēíʯ˰Ĝµċ

ŰťʭÝäĂĠŞő˰ÛĖőùˇ


ĂĠýęʭÝŏěŗˈ˛ķʭŀăˇŗĜŞőāùĚŞŞļăäċùŗŏíŏŘØ˙ŕŉùĖýùŗĢŕʭÝùŗíäŰ˕ŌʭµĻĕù˰˔ʭµŒýŔµýŔµĄŀá

˰äőùěʭĄŀăˈ


ĥùŘē˨ʭĬŰï˨ĽŗĚĐŊù˨üŞÝĚă˨āʭøŞŖŊ˨ŏïˇ˕˰ʯŉŘİ˙Ŋù˰ʯäőùěʭĄŀăʴʷʵʷ˰ʲʸʺʵÙùŗ˰ãʭŒĸŎ˰Ěý˰ʯ˔˫

ˈōĄŋŃʭćùˇŗĢŒŰĜáŏíęĕŐŰùĂĿʭýćðăĚŞäŰùĜĠýĕęùĕ


ŰíŔĆĐýĕęŘŎĚČŕ˰ōŖő˰ŉʭğ˰ęĕ˰ŔÝ˰Ăğù˰ÛŘþă˰àŒċ˰ãùĚċʭŎ˰Ŕý˰ĚĳʭőãˉŒĸŰä˰Ėµĸý˰ŉʭğ˰ÜŰ˰ĕŗĖď

ŗę˰ŔÞŎ˰ĎĄĿ˰ŏʭŰĚċ˰ěùãĕùĕ˰ŗŔÝʭČőíěùĚŞáęĕãÞŰ˰ʭý˰ŏùĖŞŎ˰ŐŰù˰ęĕ˰ŔŋýʭńŎ˰ŗäāęĖŃĚýù˰ěùãʭŕŏʭµŖċŏí

ěŗęĕŘýʯŔőʭýÜŰ˫ŗĚáÜ×ŘÝʭŰßęĜýʯûĚķäĸ˙ċěùŏʭőʭ˙ŋĠŎěùęŘµĬďęĕŐµŰùŏùĖµŞŎĂµĤďŗ

˕˰ĖŒĄģùĕŌęʭÞŎãěùĚŞģ˰ʯŏùĚâŰĕ˰ŗ˰ʯŔőŘ˙ő˰ĚŞĠŀăʴʶʺʷ˰ʲʺ�ʷʴʷ˰ĜŞő˰äēĚý˰
˔ă˰ęŘĨă˰Ŕýð˰ŗ˰ĕŘµē˰˫ʭĿę˰ŐŞŎ

˫ĕùŘőʭēŏʭģěùäŕùęŏʭğíĚăŗĶŰĚğʯĚăäŎ˰ŔÝ˰ʭČőíĖŰʭŎĚĿ˰ʲˈùĚý7˰Ěáùã˰ŏʭőʭ˙ŋĠŎ˫ĕùęù˰ĂµĠğµĄ˙ŞŒĻ˰5ä

ý7äĊőę7˰Ěŀğ˰5˫ùę7˰ŗ˰ĕŘý˰ĝĚĄğĕ˰ęĕ˰5ĂńĤŎ˰ŗŔýŘğã˰5ĕĚþő˰ŏùĖŞŎŘă ŉʭþőĕ Ŕý
ˍ
ʭ˙ŋĠŎ ʯĕŘý ŏʭğí ŗ ˫ʭăŘÝ

ŎäĖőĖŎíŊŗ˰ʯäőťŘį˰˫ùę˰ŏĕŘ˙ŞÏäĂŃʭį˰ŏʭµģĚĴő˰Ŕý˰ĂńĤŎĚÏ


ĖµŎí˰ʭµğĚĿ˰ˇŔµýŘă˕�ʷʵ˔ʯ˰Ŕµý˰Ěµīʭď

ŐµŰùěù˰
ĖőĖµĤő˰àµŒċ˰ęĕ˰ĂÝĚģŗęʯĖµőŗùĖēäŎ˰ęùĚµŃ˰ûʭµĄķ˰ĕęŘµŎ˰ùę˰ŏʭµĤŰùĖµŕĕŗ˰ěù˰äµģʭő˰äĄµĠğ

˫ĕʭŰěäŕùŘēŏʭőíùęŔÝĚýĚćùŏíĚŎùäáĚĄğŏŘ×ĕʭŖċùęãùĖĿĂğùŘēãĕĚĿĕŘēʯĖőĕŘ˙őʭýĄğù˰ŉʭ˙ĸ

˰ōĻĖŎ˰˛ÞģˈōĄŋŃʭćùˇ7ʶ5ŏʭĤőäŎĖŕĕ


ğĖŞüİŃŌʭĻĕù˰ŉùĖýù˰ěù˰˛ħʭď˰äŰʭŒĸŎ˰ęʭý˰ŗ˰ Ù˫ùŗ˰ŐŰù˰ĂĠýęʭÝ˰äŰʭþŰě˰ęĕ˫ĖģŏíäŎĖŰŘá˰ʲĚáùŐŰùŔµ˙ŋÝ

ŔýĻ˰āęŘħōĻĖŎĚŞ˕ōĄŋŃʭĈă˰˔äŎʯĖŎíàőěŏíĂĠğäŎĖŰĕĚáŗĚćùĚĴőĕęŘŎŔÝěùŏĖŞþĠ×ˈ´ʭăˇŗˈ´ʭµćˇŗ

˛ŞÞĤăˈ´ʭćˇĕĖĤŎäŎĖŰíŗĚâőʭĤőäŒŞâŒğŗäáĖŒþĠ×˫ŗĚá˛ŃʭĈĄŎ˛µğʭÞĄŎ˰ŗŔµýŐŞµŎěŗäĄµĠğŏʭµőíŗ

ĕʭŖċęĕ˫ùęʯĂğùĖēěùŐŞýäŎğ˕˰ĂĿęĖŞüİŃʯĚĿíŰĢŒĚŒŕãŏíĚŃ˰ęĕ˰ʯʴʶʹʳ˰ʲʼʼ
˔

äăŗŦă˰äŰʭþŰě˰Ŕý˰ʯùĖħ˰ōý˰āʭńþį˰ěù˰˫ĕʭŀĄğù˰ʭý˰ŔŰí˰ŐŰù˰āŗŦă˰ęĕ˰ĶŒŞĸő˰ĕʭĄğùęŘĐŎʭŒĸŎ˰ĢŰʭ˙ő˰Ŕý˰ùę

˰
Ăğù˰ŔĄģùĘáŔÝ˰ŏʭŒØ˙ŕ˰āŗŦµă˰ĂķĚµğ˰ĜŞő˰ŗ˰äăŘħ˰āʭċęĕ˰ŏĕĚÝ˰ŐŞŰʭÏ˰ŗ˰ťʭý˰ʭý˰ęŘőù˰āʭĐģ˰ĕʭĄğù

˰ęŗĚČŎ˰ŗ˰ęʭċˈĩęšù˰äŊó˰ˇ˰˛ĸĿ˰ěù˰ĞÏˈōĄŋŃʭćù˰ˇ˰˛µŃʭĈĄŎ˰˫ŗĚµá˰ŐµŰù˰äáĖŒþĠ×˰ʭă˰Ăğù˰ŏí˰Ěý˰äŰŘá˰ŗ


Ėŕĕ˰ŉʭńĄőù˰ŐŞŎě˰ʭý˰ùę˰˛ğʭÞĄŎ

ď˰ĂŊťĕ˰ŗ˰˔´ʭć˕˰ĕĖĤŎ˰ĽĚď˰ĕŘċŗ˰ĽĚˈľŊùˇ˰ĂµŰʭĻ˰ĽĚď˰ŉʭ˙ĸĄğù˰ĜŞő˰ŗ˰ęùĚ˙Ąğù˰ĚýˈäµŊóˇ˰ęĕ

˰ĚŞþĸăˈĩęšù˰äŊó˰ˇĚâőʭŞý˰ùęĂĠőùĕ˰ŏí˫ĕʭŰě˰ŔÝäŕùŘēŗäŰùĚáʭŞőĕŐŰù˫ŗĚáüþğĖµģʭµăĚµŎùĕʭµŖċ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŏŘØ˙ŕãęʭýŁŘĿŐŞâŒğĚýġŗĕŏʭĤŰùŏùĚáĂŃʭį˰ŗʭğĚĿŏí˰ŗ˰ĖŰíʭŕùęŔýŘµğãĖµŒÝ˰ōµē˰ŐŞµŎě˰ęĕ˰ŗ

˰ŏí˰Ŕý˰āęĕʭþŎ˰ęĕ˰ŔČŞĄőĖµŒŰʭ˙ő˰äŋŕʭµÝ˰ŗ˰äĄĠğĂµğù˰ŐµÞ˙Ŏ˰˫ʭµá˰ŐŰùĚýʭµŒý˰
ʯ˰àµőę˰ʭµý˰˫Ùùŗ˰ÜµŰ˰ʭµŖŒă


ĖŒÝ˰ĕʭČŰù˰ùę˰äâŒŕʭ˙ŕ˰ŉʭ˙Ý˰ʯûŘŋİŎ˰āęŘħ˰ãʭńŊù˰ŐŞķ˰ęĕ˰ĕŘē˰äăŘħ˰ĥŘĨĔŎ

˨
ŗ˨ęʭĄēʭğ˨ĂĠýęʭÝ˨äĿĚħˈ˛ĸ˒ŀăˇ

˰ŏěŗ˰äŋħù˰ãʭŒĸŎˈ˛ĸ˒ŀăˇ˰ûʭý˰ŔķŗʭİŎ˰ʯˈ˛Şĸŀăˇ˰
ĂğùäŊŗù˰Ŕý˰ʭŒý˰ãĚµâŰĕ˰äőʭĸŎ˰ęĕ˰ŉʭď˰ãʭĬĄŃ

˰ĖŒőʭŎŰęĖăäµŎ ŉʭ˙ĸĄµğù ĜµŞő 


ŗ ĂŰʭÞµģ ʯûʭµĠĄőù ʯėʭµĔ
˒
ăù ʯüµŋį ʯĞþ˒µŋă ʯüŒ˒Čă ʯľ

˒
ŋÞă ʯĊ˰ĕŘµģ

˕Őýùʯüċʭď˛Ĩŀ˙Ŋù˰čĚģ˰äĿ˰čʭĬŰţù˰ʯʴʷʳʵ˰ʲʵ�ʴʴʷ˰
˔Űí˰ęĕ˰ĖŞČŎ˰ŌŦÝŔŔŀŰĚģ3
T÷B Pö PȯR6RÎBĀēP¯.TH
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T
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P
*Qú

SP
óB RÛĀ

TñB PäTĥQIP8 TÌB P×¸ MíāB PÚ¸B MÄPÎ PÇ¸B PöSPȫ
P
ɇïQÌ SPäB SPØĀRƖR(¸ PöB SPÒɎ.���2

Ōʭĸőù˕�ʴʵʸ˔ˉˈĠÝ˰ĞÏäğ˰ʯĖŒÝ˰ĂŰùĖŕ˰ĖŕùŘĔý˰ùĖē˰ŔÝ˰ùęŔŒŞġùùĚý˰ùęãĘÏ7ŐĄĿĚŰŎ˰ŌŦğù˰5äĖŰʭµĤá˰ˉ

ĠÝ˰ŗäğ˰ʯĖŰʭ˙ő˰˫ùĚ˙á˰ĖŕùŘĔý˰5ġĕʭŒķ˰ŗ˰ĂċʭČŊ˰Ěįʭē˰Ŕý7˰ŔÝ˰ùęŔŒŞġùŎ˰àŒă˰ŏʭŒ×˰ùęäĖŒÝŰŘá˰ŔÝä

ŔýĂ˙ďěʭý˰ŏʭ˙ğí˰ęĕŎ˰ťäĕŗę


ˉ˰ˇäŎ˰ ę˫ʭģù˰äőʭĠőù˰ŔýĖŒÝŔÝęĕĚćù˰ŏʭµÝʭŞő˰˛µįʭý˰ĖŰʭńķ˰Ěý˰ãęʭĤĿʭÏ

˰āùĕʭńĄķù˰ʯĢŰŘē˰ùę˰ĢŰŘē˰ĎŞĐħäŎäµŎ˰ĵʭµŒĄŎù˰ŏùĚµâŰĕ˰ĎŞĐµħ˰ĖµŰʭńķ˰ġĚŰĘµÏ˰ěù˰ŗ˰Ėµőùĕ˰ŗ˰ĕěęŗ

ŔýęĖŃãäŎ˰ĂŎŗʭńŎ˰ĎŞĐħ˰āùĕʭńĄķù˰ĚýùĚý˰ęĕäŎ˰ōÝ˰ŗù˰üŋŃ˰ĢŰʭČŒá˰ŔÝ˰ĖŒÝ˕˰ĕŘģŏùĜŞ˙Ŋù˰ʯäŰʭþįʭþį

Ġŀă˰äĿŏíĚńŊù˰ĚŞ˰ʯʴʶʺʷ˰ʲʺ�ʷʺʵ
˔

ù˰ĚýŐŰĂğù˰˛˙ĄĐŎ˰ĝʭğùʯ˰ĂĠýęʭÝ˰ʭý˰ōŰĚÝ˰ŏíĚŃŔµĄĿʭŰ˰ŌʭµĻĕù˰äĿĚµħ˰ęʭĄēʭµğˈĖĸ˒µĨ˒Űˇ˰āĖµģ


Ėģʭý˰˫ĖŞĤÝ˰ĚŰŘĨă˰Ŕý˰ùę˰łď˰ŐĔğ˰ġĚŰĘÏ˰ěù˰˫ùĚ˙á˰ĕĚĿ˰ĵʭŒĄŎùˈĖĸ˒Ĩ˒Űˇ˰ʯŐĄµĿę˰ťʭµý˰ŗ˰ĕŘĸħ˰ãʭŒĸŎ˰Ŕý

˰ŏʭ˙ŕˈĖĸ˒ĨĄŰˇ
ĕęùĕ ĂŊťĕľ
˒
ŋÞă Ěý ŗ Ăğù ˛ĸ˒ŀă ûʭý ěùŰĖþăĕʭħ˰Ŕý˰´ʭă˰˛˰ʯŐŞŋćʭµ˙ĄŎ˰ŌʭĻĕù˰ŗ˰ŏŗĜµĿù

˰ʯĲŀŋă˰äŒŞâŒğ˰ĚýäŎāĖģ˰ĖőùŘăĠŀŃ˰Ěý˰˫ĕęùŗ˰ęʭĤĿŔŔŒŞğùęŏʭĤőĖŕĕ˰Ăŀµħ˰Ěµý˰˫ŗŦµķ˰ĕʭµħ˰ĽĚď˰


˰ŏʭýě˰ĵʭŀăęù˕˰´ŦĸĄğùŔýĽĚįĕęùĕ˰ĜµŞő˰Łʭµþįù˰Ăŀµħ˰ʯ˔ĽĚď˰Ĳŀŋă˰ŌʭâŒŕ˰ęĕ˰ŏʭŕĕ˰ľńğŐµŰùěù˰
ʯŗę˰ěù

˰
ĂğùęùĕęŘēĚý˰ãĚĄĤŞý˰ōŞĔŀăŔÝ˰ŏʭŒØ˙ŕĂŀħįù˰ŏʭŕĕ˰ľńğ˰ãĕŘá˰ʭý˰ŏʭýě˰Ďİğ˰Łʭþİőù˰äŒĸŰ˕˰Łʭþ

äŎ˰ĕŘµē˰Ŕý˰ùę˰ŏʭŕĕ˰ľńğ˰ãĖþŒá˰ĂŊʭď˰˛Űʭ˙ģ˰ŗ˰˛Þģ˰ŏʭýě˰ŔÝ˰äŒĸŎ˰ŐŰù˰ŔýĕĚµŞá˰ˉŦýĚÝ˰ĽùĚµħäµŰʯ

ĖČŊùŰĖŘČĄŊù˰äĿŰĖ˰ʯʵʳʳʶ˰ʲʶʶŔŰę˰ŏĕŘý˰ĕŗĖĠŎ˰ŐŞŞþă˰ęĕ˰ʯ˔ʭŕŗ˫ĕĚĤĿŏĖģŔŒŞğćðăĚŞäŰùĜµĠýĕęùĕ˰


ĕ˰ŔÝ˰Ăğù˰äĠÝ˰ĖŒőʭŎ˰ŏʭĠőù˰ŐŰù˰ŏʭĄğùĕäµŎ˰ěùŗĚÏ˰ŏʭ˙ğí˰ę˰ŗ˰ĖµŒÝłµŞŃę˰˛µŞŊĕ˰Ŕµý˰äµ˙Ý˰ŗ˰ùŘµŕ˰ŏĕŘµý˰Ěă

˰ŏÚŞĠÝùäŎ˰äĠŀŒă˰ĖŰĖģ˰äâŒă˰ęʭ×ĕ˕˰ĕŘģ˰ʯŏíĚŃ˰ĝŘŎʭŃ˰ʯäģĚŃʴʶʺʴ˰ʲʷ�ʴʵʺ˔˰Ŕµ×˰Ěµŕ˰ĦĔģ˰ŐŰù˰


äŎ˰ĝʭĠďù˰ĚĄĤŞý˰ùę˰Ğŀő˰äâŒă˰ŗ˰ùŘŕ˰ĕŘþ˙Ý˰ʯĖŒÝ˰ĕŘĸħ˰ŏʭ˙ğí˰Ŕý˰ĚĄĤŞý˰ĂµŖċ˰Ŕµý˰ŔµÝ˰äŰʭµċ˰ʭµă˰ĖµŒÝ

˰äŕùę˰ŏÚŞĠÝù˰ŗ˰ùŘŕ˰ęĕ˰ŉŦĄēù˰ĕʭČŰù
ĕęùĖő˰ŏĖőʭŎ˰˫Ėőě˰ãùĚý



ʺʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕ˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʸʺµʺʻ
ğęĚýäĻŦý˨ĕĚÝęʭÝäʭŒĸŎ˨ŗäŰĿĚħ˨ŏùěŗùäþă˨ęĕŐŞŞý˨ěʭČķùäőʭŞ˨ŏíĚŃ

Ě˨þÝãŘâĄğùę

˫ĖŒĠŰŘő˰ęŗʭý˰ŔýʯäŎŐŰù˰ŏùŘăĝʭĠďùäâŀēęĕ˰ùę˛Þģ˰ŉʭ˙ĸĄğùĂēʭğãÙùŗˈłŞ˒µīˇµý˰Ŕ˰ãʭµċ

ˈł÷ʭīˇ˰˫ĖŕʭĤŎĕĚÝ
ŖþĤŎ˰ĂŀħŔˈłŞ˒īˇ˰ŏěŗ˰Ěýˈ
ˎ
ĿĸˑŞ˛ˇ˰ĽĚď˰ŗĕ˰äáĖŒþĠ×˰ĕŘċŗ˰ŗˈ´ʭŰˇęĕŐŰù

˫ÙùŗĚýāŘþćŗĻĚŞīęʭķäŏĕŘýĂŀħäâŒăŗäáĕĚĤĿĂµŊťĕĕęùĕ
ŦēĚµýĽ˫Ùùŗˈł÷ʭµīˇµŰí˰ęĕŔ

3 
Ē
óPä
P
ó
P
élR8¸¾

PÙTäPȨ¸õŮýĀ 
P
ǾR,

NëR ¶¸ÚPJRúR ºl Q8 TÌ P×2ĕŘŕ˕�ʴʵ˔ˉˈĂğù˰ŐÞ˙ŎʯēĚýä˰Ŕµý˰ùę˰ŔØőí˰ěù

ďŗ˰ŘăäŎäĕŘģʯŒÝ˰ÛĚăäğ˰ŗŔŒŞāùĶµīŘŎ˰üþµğ˰Ŕµý7˰ĕŘµģ˰àµŒă˰5ŏí˰ęʭµŖĳù˰ŗ˰ĹŦµýù˰ěù7áãĚŞãʭŕ

ęùĕĕŘē˰łď˰ŌʭŞÏ˰ĹŦýù˰ěù˰ŏʭŒ˙ģĕã5ŐÞŎ˰ˇőʭŞý˰ŔÝŒŞğ˰äâŒă˰ŏĕŘý˰äĸİńŎ˰ĚâŔāĚĬďŉŘğęD
Ăğù

˰ęùĚµŃ˰ĕŘµē˰ŔďŘŊĚğ˰ùę˰ãęŘĐŎʭŒĸŎ˰ŔŰí˰ŐŰù˰āŗŦă˰ęĕ˰ãŗʭĤŒŎ˰ĕʭĄğù˫ĕùĕ˰ʭµý˰ŗÝ ðăĖµŞ˰˫Ùùŗ˰ŗĕ˰ĖŰĖµĤă˰Ěµý

ˈʭńŞī˰ˇ˰ŗˈĖĸĨŰ˰ˇäŎ
ĕęùĘâý˰ĢŰʭ˙ő˰Ŕý˰ùę˰˫ùĚ˙á˰ŏʭĠőù˰ŔŒŞğ˰Ěý˰ĕŘċŘŎ˰ęʭĤĿ˰āĖģ˰ʭă˰ĖģŘÝ

˰ĽĚď˰ŗĕ˰ěù˰äÞŰ˰ĽĘďˈ´ʭăˇęĕûʭýˈ˛ĸ˒ŀăˇěùĚâŰĕāùĚŞŞļăĂēʭğãÙùŗĂğùŔµÝäŎĖµőùŘăęĕ

üğʭŒăĲŀŊʭýãʭŒĸŎŏíŁʭŀăùĖĄĿù˰
ŌŦÝĖŞČŎʭý˫ĕʭŀĄğùěùŐµŰùÜµŞŒÞăʯäĿĚµħµý˰ŔĂķĚµğĢŒµÝùŗ

ãęʭĄĿęŔýŌʭâŒŕĊŞŞŖăōĤēʯäŎ˰ ę˫ʭģùĖŒÝ
ʭČőíŔÝäŎĖŰʭŎĚĿ˰ʲ3Q6¸ȲP¾QǇ PöPȩP÷RõRßā Pç
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²ĀÎĀ RÍPø2ÜŋŎ˕�ʻ˔ˉˈµģŦĄŎ˰ōµĤē˰āĖµģ˰ěù˰ŔÝ˰Ăğù˰ÜŰĕĜőäę˫ʭÏ˰ŗ˰ ę˫ʭµÏ

ŕŗĚá˰˫ʭáĚŕ˰
ĕŘģäŎ˰ŏʭőí˰ěù˰ĢőʭőʭþŖâő˰ʯĖőŘģ˰˫ĖŒÞĿù˰ŏí˰ęĕäĖŒğĚÏý˰ùę˰ʭ˙ģ˰ʭŰí˰ʲōŞ˫ĖŒŕĕãù
ĖŎʭŞőˇ

ŏʭ˙ŕęŘįäŎ˰ŔĴďŦŎ˰ŔÝĕŘģʯęĕŔŰíŁŘĿʯ˰ĵęʭĬŎ˰˛ĸĿˈĜŞ˒˙ăˇ˰ãʭµŒĸŎ˰ŔýˈăĶµ
˒
İńˇ˰ŗˈŁĚµŀăˇ˰ěù˰ʯ

˰ĕŘē˰äŋħù˰ęʭĄēʭğˈĜŞ˒˙ĄăˇŉŗĖķ˫ĕĚÝĂğùŗŉʭďŔÞőíĽĘďˈ´ʭăˇęĕŗĕûʭýˈ˛ĸ˒ŀăˇŗˈ˛ķʭŀăˇʯ

ãĚŎùĜŰʭċęʭ˙ģ˰ŔýäŎĖŰí˰
ŐŰùěùŗęʯĂğù˰˛˙ĄĐŎʯĽĘď´ʭăÙùŗ˰ęĕ˫ˈŞ˒˙ăĜˇĚýĂķĚğĢŒÝùŗãęʭĄĿę

ęĕĂŞĸŃŘŎōĤēĂŊťĕĖŒÝʯŔÝ˰ŏʭŒØ˙ŕ˛ĸĿęĕāęŘħĽĘďÜŰʭă´ĶŰĚğĚăĲŀŋăäŎĕŘģ



ě˨äĿĚħ˨ęʭĄēʭğ˨ĂĠýęʭÝˈ˛ķʭĿˇ˨ŗˈ˛ĸˑŀŎˏˇ

˰ĢµŋĸĿ˰ŔµÞŒŰù˰Ŕµ×˰ʯĖµŒÝ˰ĂµŊťĕ˰äăùė˰ŗ˰ąĖď˰Ěý˰ĽʭĨăù˰ʭŰ˰ęŗĖħ˰Ŕċŗ˰Ěý˰ŔÝ˰Ăğù˰ä˙ğù˰ʯ˛ķʭĿ˰ōğù

˰ĆµŞőðă˰´ʭµă˰ʭµý˰ʯĖŰʭ˙ő˰ĂŊťĕ˰ĆŞőðă˰Ěý˰ŔÝ˰äőʭŎě˰ʯäŎʭğù˰üŋĻù˰ĖŒőʭŎ˰˛ķʭĿ˰ōğù˰
äćŦć˰ĚŞĻ˰ʭŰ˰ŗ˰Ėģʭý˰äćŦć

äŎ˰˫ùĚ˙ŕʯĕŘģ˰ŔÝ˰ãĕęùŘŎ˰ęĕ˰Ĝċ
ˍ
ùĚĈÝùäŎ˰ĕęùŘŎ˰ŏí˰ěù˰
Ăğù˰˫ĖŎʭŞő˰ĆŞőðă˰ĕĚÝ˰ ę˫ʭģù˰äăʭŀħ˰Ŕý˰ŏùŘă˰ʭµŖŒă˰ŔÝ

Őµýť ʯłŊʭµį ʯĪ÷ʭď ʯĶīĚŎˏ ʯ˛Ŏʭď ʲ˛ĈŎ ʯĂğù ŏí ŐŰŘÞă ŗ ĂĸŞþį ʭý üğʭŒŎ ŗ ĕęùĕĥʭĨĄēù ąʭőó Ŕý

˰


ŗˈʭ̱ĸīˑĚŎˏ āęʭħŗ ˛ŎʭĐŊù āĖŊŗ˰ˇ˰ʯäĿùŘŊù˰ŘĐŒŊù˰ʯŐĠď˕ʾˀ˄˂˰ʲˀ�ʿˀˆ˰ŗʿˁ˃
˔

ĕ˰łþį˰ʯĖµŒŒÝ˰ĂµŊťĕ˰ʭµŒĸŎ˰ŗĕ˰Ěý˰äăʭŀħ˰ŐŞŒ×˰˫ʭáĚŕ˰ʯäýĚķ˰ŏʭýě˰ęŘĄğŔµýęŘĴŒŎ˰ěù˰ʭµŒĸŎ˰ŗĕ˰ĜµŞŞ˙ă

äŎ˰˫ĕʭŀĄğù˰ĆŞőðă˰´ʭă˰ʯĚâŰĖÞŰ˰ĖŒőʭŎ˰ʯĕŘģˈ˨ÿïĚŎùĚŕʭµįˇʯ˰ŗ˰˔ĪŞµď˰ěù˰ÛʭµÏ˰ŏě˕ˈÿĚŕʭµį˨ÿïĚµŎùˇʯ˰ŏě˕

´ʭă˰ŉʭ˙ĸĄğù˰Ăŋķ˰˫ʭá˰ŗ˰˔üŞķ˰ěù˰ÛʭÏʯ˰ʲ˛ĈŎ˰ʯĂğù˰˛ĸĿ˰˫ĕùęùˈĀµŋŎʭď˨ÿïĚµŎùˇˉù˰ŔµÝ˰äµőě˰äµŒĸŰ˰ʯěŗĚµŎ

˰ęùĕęʭý˕˰ĂğùĚĳʭő˰ʯĢŞČŊù˛ŞŖĠĄŊù˰čĚģ˰ʯʴʷʵʻ˰ʲʼ�ʷʹʴʼ
˔
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�yW>�E�d/KE�K&�d,���yWZ�^^/s��D/Z��>��K&�d,��YhZΖ�E
<ŽďƌĂ�ZĂƐƚŐŽŽ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ʯōŰĚÝ˰ŏíĚŃ˰ęĕ˰ęŘÝĘŎ˰ĂŊʭď˰ŗĕ˰ěù˰ÜŰĚŕ˰ŉʭ˙ĸĄğùŔýęŘĴŒŎ˰ĂµĿʭý˰ʭµý˰äâŒŕʭ˙ŕ˰ŗ˰ĥʭē˰äŰʭŒĸŎ˰˫ĕʭĿù

˰ŔŀŰĚģ˰ŔŰí˰ęĕ˰ĖőŗùĖē˰
Ăğù˰ŔĄĿĚá˰āęŘħ˰ŔŰí3
PGTýĀ¸ PüPȫ TJ PÎP¾BP¾��� T½PäB PÚT8

P
* ¸B SPö Pȭ O¼PäB RÚTÎ Qɏ

SQǗ QñPû TÍ2�Ċµď˕ʵ˰ˉ˔

ˈãěŗęŔÝŏíùęĖŞŒŞþý7˫ĖŕʭĤŎĖŞŕùŘēĕĚÝŔÝ˰5ĚŕęĕʭŎµģĚŞ˫ĖŒŕĕùʯãěùäÝĕŘµÝŔµÝġĚŞµģäŎʯĖµŕĕ

äýĚþēäŎ


ĕŘģˇ˰Ăŀħ˰ʯˈĶīĚŎˏ˰ˇ˰´ʭă˰ʭý˰ùęęʭÝ˰ŔýäŎ˰ŁŦµįù˰äµőě˰Ŕµý˰ĶµīĚŎ˰ùĚŰě˰ˉĂğù˰˫ĕĚý˰ŔµÝ˰ĕŘµģ

˰ʭŎù˰ˉĖģʭþő˰äŕĕĚŞģ˰ŉŘļĤŎ˰ľŞħŘă˰ŔĴĐŊ˰ęĕ˰ĖŒ×Ěŕ˰ʯĕęùĕ˰äŕĕĚŞģ˰ĂŞőðģˈŔĸīĚŎˇ˰ŔµÝ˰ĖµŒŰŘá˰ùę˰äµőě

˰ŏĖµŞÞŎ˰ŉŘļµĤŎ˰ÛĕŘµÝ˰ŗ˰ŔĄµģùĘá˰ÛĕŘÝ˰ŏʭŕĕ˰Ŕý˰ùę˰ŏʭĄĠÏ˰ŗ˰Ăğù˰ŏĕùĕĚŞģ˰ŉʭď˰ęĕ˕˰ĂµğùʯãĕʭµýíěŗĚŞĿ

Đ˙Ŋù˰ĝŘŎʭńŊùŞĮ˰ʯʴʷʴʸ˰ʲʶ�ʶʼ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯäŰʭþįʭþį˰ˉʴʶʺʷ˰ʲʴʷ�ʷʺʻ
˔

ù˰ĚýŐŰ˰äĿĚħ˰ęʭĄēʭğ˰ĕĚýęʭÝ˰ʯĝʭğùˈŔĸīĚŎ˰ˇŔŰí˰ęĕʯĺŞŋý˰ěù˰ĚăˈĶīĚŎ˰ˇĕŘý˰ĖŕùŘē˰āĖµģ˰ùĚµŰě˰ˉ

äŎ˰ŏʭŞý˰ùę˰ĂŎʭŞŃ˰ŉŘŕ˰ŗ˰ĂĤŕĕäŎ˰ŗ˰ĕęùĕĖŰŘáʲ˰äµĄŃŗ˰ŔµÝ˰Ăµğù˰ōŞĴķ˰ŗ˰ĂĔğ˰ŏʭŒ×˰ěŗę˰ŏí˰ĂĤďŗ

äŎ˰ŏʭŖáʭőŔØý˰ŏʭŕĕ˰ęĕ˰ŏʭĄĠÏ˰ŔÝ˰ãęĕʭŎ˰ʯĖğęäŎ˰ŏŗĚŞý˰ùę˰ŏí˰ʯŔĄģùĘá˰ġùäŎ˰˛ĿʭĻ˰ŗ˰ĖĤÝ˕˰ĕŘµģĚµĔĿ

˰ʯĚŞþÞŊù˰ĚŞĠŀĄŊù˰ʯãěùęʴʷʵʳ˰ʲʵʶ�ʵʳʴ
˔

˰ ŔŰí3(¸ Pö ĒÒɎ.NÎ RÞ Pêù QõRúºPH PǓQI QÌ TãPJQä Tê Põ
M
Ĉý2˛ŎĜŎ˕�ʴʻ˔ˉˈŏʭ˙µğíěùŉŘµŕŏíěŗęäŎʯĖĿʭÞµģ˫Ėµķŗ

ĖőŗùĖēŌʭČőùäőĖģĂğù
˰ˇ˰˛ķʭĿ˰ōğù˰ęŘÝĘŎ˰ŔŰí˰ęĕ˰
Ăğù˰˛ŞþŃ˰ŐŰù˰ěùˈĚİŀŒŎˇ˰ʭý˰äâŒŕʭ˙ŕ˰ĂŖċ˰ęĕ

´ʭă˰ŏŗĖý˰ĂĿʭýŔý˰ˉĂğù˰ŔĄĿę˰ęʭÝŔýýŏʭŞʯĚâŰĕ˰Łʭµŀăù˰˫ĖµŒŰí˰ęĕ˰ŔµÝ˰ĕęùĕ˰ĂµŊťĕ˰ĂŎʭŞŃ˰ěŗę˰Ěý˰āʭŰí˰ĂĿʭý

ĕʭĄĿù˰ĖŕùŘē
ŐŰùěùʯŗęŔĄĠŰʭģ˰´ʭă˰ŏŗĖý˰ŏí˰ĂĠýęʭÝäŎ˰˫ĕʭĿù˰ùę˰ŔĄÞő˰ŐŰù˰ŗ˰Ăğù˰Ěă˰ĂŞőðģ˰ŏʭ˙ğí˰ŔÝ˰ĖŒÝ


ĕęùĕ˰ùę˰ŏĖģ˰ŔĄĿʭÞģ

˰ āʭŰí3���SPŠ PÇ.P7R ,TôQ¿BTùïRƖ B
T
ó Qê
T
ò.P÷ɋ PÎB PÄPJTôBRüR ºOÆɋRÎBR ºO¼BP»ā PÝ.ýB QÇRÎ

P
éPJ¸B PüR º¸B PüTȩ P(¸ PÄNÆBɋR8

NèB R× PȀ���2
ĞőŘŰ˕�ʵʵ˔ˉ

ˈʭă
˫ʭâőíŔÝęĕäĄĤÝʭŕĖŞģʭýŗäĄĤÝʭŕĢőùĚĿʭµĠŎùęʭµýãĕʭµýōµŰŦŎŗŌùęíĂµÝĚď

ĖŒŕĕŗäĄĤÝŏʭŒŞĤőŔýŏíĕʭýōŰŦŎŗŌùęíŏʭŎĕʭģʯĖőŘģ˫ʭáʭőãĕʭýĖŒăŗĂĔğĚýŏíäĄĤÝ


ĕěˎŗˎ˰ˇ˰ŗ

3
PH¸ Pöā

P
ó QÒR Ɏ PJPÆɋ ĕÎɎ.M¼ Pê R× PȀpRÎ

T Pġ���RIRÎ
Tɏ
P
²R º2´ʭŞþőù˕�ʻʴ˔ˉˈŗãùĚýŏʭ˙ŞŋğĕʭýĖŒăùę7ŌùęōŰĕĚÝ˰5ŔµÝŔµýŏʭŎĚĿ

ŗùŏʭŰĚċŎä


ĂĿʭŰ˰ˇ˰ōĠŃ˰ŐŞ˙ŕ˰ěù˰ĜŞőęʭ˙ģ˰ŔýäŎ
ĖŰí

ŔČŞĄő

ʯęʭĄĠċ ŐŰù ŐˑŞĤŞÏ āʭĐŀħ ęĕ˰ęĕ˰ľµŋĄĔŎ˰äŀŰĚµĨă˰ŏùěŗù˰ĕĚÝęʭµÝ˰ʯĽĚµħ˰ōŋķ˰ĖķùŘŃ˰Ŕý˰ŔċŘă˰ʭý

äőíĚŃ˰ŏʭáÙùŗ˰ěù˰ãęʭ˙ģ˰ĥʭē˰äőʭĸŎ˰ŐŞŞþăµÏ˰Ő˙µī˰ŗ˰ĂĿĚá˰ęùĚŃ˰˛ŞŋĐă˰ŗ˰äğęĚý˰ĕęŘŎę˫ʭùãěùāʭµŰí

ŏʭĤő˫ĕùĕĖģŔÝʲ

	˫Ėµģ˰ĢŒŰĜµá˰ĖµŒ˙ĿĖŕ˰äŋÞµģ˰Ŕµý˰ŔÝ˰äŀŰĚĨă˰ãʭŕęʭĄēʭğ˰ěù˰ÜŰĚŕ˰äőʭýě˰ĮŞĐŎĖőù˰ĚµâŰĕ˰ěù˰ʯ

˫ĕŘý˰ĜŰʭ˙ĄŎ˰ĕŘē˰ŔýʭĤŎ˰ãʭŕęʭĄēʭğ
ĂğùŐµŰùěùʯŗę˰ʯäŀŰĚµĨă˰ãʭŕęʭĄēʭµğ˰ŐµŰù˰ěù˰ÜµŰĚŕ˰äŰʭµČýʭċ

˰ŌŘŖŀŎĕùĚŎ
Ăēʭğ˰ĖŕùŘē˰ġŗĖĔŎ˰ùę
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕ˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʸʺµʺʻ
ğęĚýäĻŦý˨ĕĚÝęʭÝäʭŒĸŎ˨ŗäŰĿĚħ˨ŏùěŗùäþă˨ęĕŐŞŞý˨ěʭČķùäőʭŞ˨ŏíĚŃ

Ě˨þÝãŘâĄğùę

	ęùĕŘ˙ő˰üµµŊʭŃ˰ęĕ˰˫Ùùŗ˰ĂµµĠýęʭÝ˰ãʭµµŕµµğĂēʭŗãÙùãùŏŘµµØ˙ŕˈŏŦµµĸˎ
ˎ
Ŀˇʯˈ

ˎ
ĿŔµµ

ˎ
ŋ
ˎ
ŋĸˇ˰ʯˈŉʭµµĸˎ

ˏ
Ŀ˰ˇŗ

ˈ˛ĸŞ
ˎ
Ŀˇěù˰āťʭď˰ŐŞŞþă˰ęĕ˰ĖŞČŎ˰ŌŦÝ˰ŔÝ˰Ăğù˰äŀŰĚĨă˰ãʭŕęʭÝŗěʭğ˰Ŕŋ˙ċľŋĄĔŎ˰ŗ˰äĄĔµğ˰ʯāĖµģ

ŏí˰ęùĚÞă˰ŗ˰ŌŗùĖă˰ʭŰʭŕŉʭ˙ĸĄğùäŎĖŒÝ


	ōŕʯŐĄŎĂĿʭýęĕ˰äŰʭŞńŞğŘŎ˰ŌʭĴő˰ĂŰʭķę˰ŗāʭµŰíŔµŋ˙ċěùäŰùĜµĠý˰Ģµńő˰ŔµÝ˰Ăµğù˰äŋŎùŘµķ˰ęĕ

˰ĢŒŰĜáŰÜ˛ÞģĂēʭğãÙùŗĥʭē˫ÙùŗěùĚâŰĕŉʭÞģùŏíĕęùĕ


	˰ĂĿʭŰęĕäőʭĸŎ˰łŞŃĕäŀŰĚĨă˰ãʭŕęʭĄēʭğ˰ĥʭēŔŰĚĴő˰ĖŒŎěʭŞő˰ʯãùʭýĢőùŘăãĚŞĠŀăĂµğťʭý˰
ŐµŰù

ĢőùŘăęĕĆďʭþŎäĄŒğōŋķľŰĚĨăŏùĖŒ×äĿʭÝŔµýĚµĴőä˙ő˰ěù˰äĿĚµħ˰ĆµďʭþŎ˰ęĕ˰Ăµğù˰Ōěť˰ŗ˰Ėµğę

ŏʭýě˰āʭĸŊʭİŎ˰ĚħʭĸŎ˰äğʭŒģĉùŗ˕˰ãÙŘŊŘőŘĿ˰ŗ˰˔äğʭŒģùŗí˕˰ÜŞĄőŘĿ˰ ě˫Řď˰ęĕ
ĕŘģ˰˫ĕʭŀĄğù˰ĜŞő˰˔äğʭŒģ

	˫ùę˰ěù˰äÞŰ˰ŏíĚŃ˰ęĕ˰ŏʭáÙùŗ˰ãʭŒĸŎ˰ʭý˰āŘħ˰ĂńýʭİŎ˰ãʭŕćðăŞęùĘµáĚã˰äµőíĚŃ˰üµįʭĔŎ˰Ěµý˰ĚĄµĤŞý

˰
ĂğùùěùŰŐŗęʯäáÚŰŗ˰ěù˰äÞŰ˰ŌʭńŎ˰ʭý˰āʭŰí˰ōŞŕʭŀŎ˰ŏʭŞŎ˰ĖőŘŞÏ˰ʯāŗŦă˰ÜŰ˰ěʭĄ˙Ŏ˰ãʭŕęʭ˙ģ˰ŔýäŎ˰ŗ˰ĖµŰí

Űʭķę˰āęŗĚī˰ŌʭŞÏ˰ĚĄŖý˰ãʭńŊù˰ęĕ˰ĚŎù˰ŐŰù˰ĂĻŞ˛ýʭŃĚęʭÞőù
Ăğù

äÏĂģŘő

7ʾ5Ùùŗ˫˰ĂĿʭýˈ&RQWHQW˰̌Ù˫ùŗĖŞŋÝ˰ěù˰äÞŰãʭŕōŖŎŔēʭµģ˰ŐŞý˰ ęĕ˰ÛĚĄĤŎ˰ŗʭŕŗŔĄµģęãʭŕäµŀŋĄĔŎĂµğù

ŔÝŔý˰ŔŋøĠŎĕĚýęʭÝŏʭýěäŎĖőěùĕĚÏäőʭýě˰ōĠŃ˰ŗĕ˰Ěý˰ĂĿʭý˰ 
˕äµŒĄŎ˰ʯōŕʯŐĄµŎ&R�7H[W˰̝Ļ˰ŗ˰̞äőʭµýěĚŞŏŗĚýµŒĄŎʯä

&RQWH[W˰˔ęŗùĕ ˰̞ĂğùãőʭÝĕęùäʯù˰ŗ˰ŌʭŖýù˰ʯŔőʭáĖŒ×˰ĂŊťĕŰŌʭŖýĕù˰ŗ˰ŏʭýě˰ęĕŞāʭğęʭĿ˰ʯäʴʶʺʸ˰ʲʶʻ
˔

7ʿ5ĝʭĠď˰ěù˰äÞŰŐŰĚăãĖċ˰ŗŐŰĚăěŘď˰ĆďʭþŎ˫˰ŔµÝ˰ʭµŒĸŎ˰ŐŰĖý˰
Ăğù˰äŒĄŎʭŒŞý˰Įýùŗę˰ʯŐĄŎ˰Ėńő

äŎ˰āęŘħ˰äŒĄŎ˰āʭĸŊʭİŎ˰ŔÝ˰äőʭŎě˰ŗ˰ĂĠŕ˰äŒŞĤŞÏ˰ŏŘĄŎ˰Ŕý˰Ěĳʭő˰äŒĄŎ˰ĚŕĕĚŞáʯĵŘő˰Ŕý˰ŔċŘăŔµİýùęãù

ĂĠŕ˰ĂŞ˙ŕù˰Ĝ÷ʭď˰ʯĖőęùĕ˰ōŕ˰ʭý˰ŏŘĄŎ˰ŐŰù˰ŔÝ
˰Įµýùŗę˰Ŕµý˰ŔµċŘă˰ʯäŒĄŎʭµŒŞý˰ěù˰ĕùĚµŎ˰ĜµŞő˰ŏíĚµŃ˰ĚŞĠŀă˰ęĕ

ŔőʭĤőäŎ˰ĚâŰĕ˰ŏŘĄŎ˰ŔÝ˰Ăğù˰äĄēʭŒģʭŒĸŎ˰ŗ˰äĄēʭŒģĖµŒőùŘă˕˰ĖŒµģʭý˰ŔĄµģùĕ˰ŏíĚµŃ˰ʭµý˰ʲÛ
ęãŘµŋķʯĚŖŎ

ʯäŖŋŊùĖþķʭŒĸŎäğʭŒģŘĠăŗĜŰùęĕʯŏíĚŃŔŋČŎŏíĚŃäŕŗÚÏʯŏʭğʭŒģęŗʭēę˫ŗĕʾˀʯę˫ʭ˙µģʿˁʯęʭµŖýŗ

ŏʭĄĠýʭăʾˀˆ˄˰ˉä˙÷ʭŃʯʭŞőʯĦő˰ãÙŘŊŘŞýʾˀˆˀ˰ʲˁˀ˃ʯäØĄÝʭÏ˰ˉʯŐĄŎ˰Ėńőʾˀˆ˄˰ʲʾʽʾ
˔

7ˀ5ˈ˛Ńʭ
˒
ćùˇʯ˛ÞģŉˑùĖýùŌʭĻĕùŔĄĿʭŰˈ˛ŃʭĈăˇłþį˰ 
ĂğùĖķùŘŃōŋķľŰĚµĨăŏʭµýěʯäµýĚķ˫ʭµáĚŕ

˛ĸŀŊù´ʭĿŗĕûʭýˈ˛ĸŀăˇŗˈ˛µķʭŀăˇäµÞŰěùĽŗĚµď˫ĕěùŗĕŔµőʭáˈʯāʯąʯĉʯĕʯėʯěʯĝʯġʯĥ

ʯĩʯĭıˇʯʯĖģʭýäŎŏùŘăˈ´ʭăˇûʭýùęōŕĞŒċ˛ĸŀŊù´ʭĿĕĚÝŗęĕŏíŌʭĻĕùĕŘ˙ő˰
äŖŰĖýĂµğùʯęĕ

ãĕęùŘŎŔÝãùĚċùŐŰù˫ĖķʭŃüċŘŎŐÝʭğŏĖģĽĚďŉŗùŔ˙ŋÝʯĕĕĚáãùĚýĜŞŕĚÏěùùĖµĄýùŔµýʯŏŘÞµğ

˫Ĝ˙ŕ˛ħŗãęŘĠÞŎęĕŉŗùŔ˙ŋÝ˫ĕęŗíäŎ˕˰ĕŘģĝęĖŎŎʭċ˰ʯäőʭļĿù˰ʯāʭŎĖń˙Ŋù˰Ķʾˁʿʿ˰ʲʾˁˆ
˔



ʺʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϱϳͲϳϴ
��^dh�z�K&�d,��Z,�dKZ/��>��E��^�D�Ed/��&hE�d/KE�K&�DKZW,K>K'/��>�Z,zD��/E�

�yW>�E�d/KE�K&�d,���yWZ�^^/s��D/Z��>��K&�d,��YhZΖ�E
<ŽďƌĂ�ZĂƐƚŐŽŽ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĶýʭŒŎ

ʴ
˙ċĚă˰ʯōŰĚÝ˰ŏíĚŃŔĮµē˰ʯŏʭŰęʭĨőù˰ŐŞĠďʲĖŞµğŐµĠď˰ãĖµŖ˙ŊùĖþķ˰ʯ˫ĕùě˰ŏíĚµńŊùęùĕ˰ŏʭŎěʭµğ

ĚÝŰʯōāŗŦă˰ĚĤő˰ʲŏùĚŖă˰ʯʴʶʼʶ


ʵ
Őýùʯüċʭďŏʭ˙ĈķŐýʯĚ˙ķčʭĬŰţùäĿčĚģ˛Ĩŀ˙ŊùʯʲłŞńĐăŔµŋŊùĖþķōŞŕùĚµýùʯĖµ˙ĐŎęùĕ

ĖŊùĖĸğ˰ʲłĤŎĕ˰ʯŐŰʴʷʳʵŁ


ʶ
ŐýùĖ˙ĐŎ˰ʯĖŰęĕ˰ʲāŗĚŞý˰ʯŐŞŰŦ˙ŋŊ˰ōŋĸŊù˰ęùĕ˰ʯŔļŋŊù˰ÿĚŖ˙ċ˰ʯŐĠď˰ŐýʴʼʻʻŌ


ʷ
ŐýùĖ˙ĐŎ˰ʯęŘģʭķŗ˰ĚŰĚĐĄŊù˰ĚŞĠŀă˰ʯĚŕʭį˰ʯäýĚĸŊù˰ĒŰęʭĄŊù˰ʯĚŰŘŒĄŊù˰ʲāŗĚŞýʴʷʵʳŁ


ʸ
Őýùʯ˛ŞńķʯŐ˙ďĚŊùĖµþķ˰Őµý˰ŔŋŊùĖþķŐýù˰čĚµģ˛µŞńķµŞŀŊï˰äµŋķĀŐýùʯÜµŊʭŎłµŞńĐăʲĖµ˙ĐŎ

äŞĐŎŐŰĖŊùʯŗĚĠēĚħʭő˰ʯĖŞ˙ĐŊùĖþķ˰ʲŏùĚŖăʴʼʹʷŌ


ʹ
ĎŞ˙ğ˰ʯäŋļŎŘýùʯļŋŊù˰ŔńĿ˰äĿĀŗŞýĚĸŊù˰ʭŰʭĬŃŔęùĕ˰ʯŗ˰ĚĤŒŋŊ˰ãŗťĖċ˰ʯĶŰěŘĄŊù˰ʲŏʭ˙ķʴʷʳʺŁ


ʺ
äīę˰ ʯãĕʭýíĚĄğùʯŐŰĖŊùčĚģĀŞĿʭģŐýùʯüċʭĐŊùʲłŞńĐăĖ˙ĐŎŐĠĐŊùęŘőĖ˙ĐŎ˰ ŗĜµĿĜŊù˰Ľù

ŗäĐŎ˰Ė˙ĐŎŐŰĖŊùʯĖŞ˙ĐŊùĖþķüĄÞŊùęùĕʯŔŞ˙ŋĸŊù˰ʲāŗĚŞýʴʼʻʵŌ


ʻ
˰ĂŒýĖþķ˰ĀĤ÷ʭķ˰ʯöįʭĤŊù˰āùęʭµĤĄőù˰ĂÝĚģ˰ʯãĚýʭħ˰ŐŞĠď˰ʲŔ˙ċĚă˰ʯŏíĚŃ˰äőʭŞý˰ěʭČķù˰ʯŐ˙ďĚŊù

˰ʲŏùĚŖă˰ʯäâŒŕĚĿ˰ŗ˰ä˙ŋķʴʶʻʵ


ʼ
Łĕʭħ˰ŌʭŎù˰˫ʭâĤőùĕ˰ʯŐĄŎ˰Ėńő˰ʯĖ˙ďù˰ʯäØĄÝʭÏJ˰ʯ˰ʲŏùĚŖăʴʶʼʺ


ʴʳ
ĕŘĸĠŎ˰ŐŰĖŊùĖĸğ˰ʯäőùěʭĄŀăʯ˔Ċķ˕˰ĚĴĄŒ˙Ŋù˰ŌʭŎţù˰ʯŉŘİ˙Ŋù˰ʯĚ˙ķ˰Őý˰ʲōŃʴʷʵʷŁ


ʴʴ
ĚŕùŘċ˰ʯĖ˙ĐŎ˰Ő˙ďĚŊùĖþķ˰ʯäþŊʭĸćäĿ˰ŏʭĠĐŊùłµŞńĐă˰ʯŏíĚńŊù˰ĚŞĠŀăʲŗ˰ĩŘµĸŎ˰äŋķĖµ˙ĐŎ

ęùĕ˰ʯĕŘċŘ˙ŊùĖþķ˰Ė˙ďù˰ŉĕʭķ˰ʯäýĚĸŊù˰ąùĚĄŊù˰´ʭŞďó˰ʲāŗĚŞýʴʷʴʻŁ


ʴʵ
łŞńĐă˰ʯčʭĐĨŊù˰ʯĕʭ˙ď˰Őý˰˛Şķʭ˙ğù˰ʯãĚŕŘċʲ˰ʯŐŞµŰŦ˙ŋŊ˰ōµŋĸŊùęùĕ˰ʯęʭµİķ˰ęŘŀļŊùĖµþķ˰Ė˙ďù

˰ʲāŗĚŞýʴʶʺʹŁ


ʴʶ
ĉùĚğ˰ʯ˛Şŋċ˰ʯ˛ŞŋČă˰ʯŐŰĚĠő˰ʯʭŞőĕŗùĕʯäŎĚēʯĚµħʭőˈĂŞµĨĔģãěĚµŎýùĕŘµğŔęĕŔŎʭŒŕʭµģ

äğŗĕĚĿˇʯûĕùʯäğʭ˙ďŉʭğʯōŖő˰ġʴʹʯĜŞŰʭÏŗ˰ŏʭĄĠŎěʴʶʼʵ


ʴʷ
ãęŗùĕäőʭµÝĕęùęʭµµâő˰ʯʯˈäµµğęʭĿ˰āʭµµŞýĕù˰ŗ˰ŏʭµýě˰ęĕ˰ŌʭµµŖŰù˰ŗ˰ŌʭµµŖýù˰ʯŔµőʭáĖŒ×˰ĂµµŊťĕˇµµŎʭő˰ʯŔ

ʯŏʭĄĠâŒŕĚĿ˰ ę˫ŗĕʵ˰ʯ˰ġʷ˰ŏʭĄĠŎě˰ʯʴʶʺʸ


ʴʸ
ŊťĖŊù˰ōŋķ˰ʯĜŰʭĿ˰ʯŔŰùĕĀŰĚĴŒŊù˰ʲäýĚĸŊùĀŗŞĔŰęʭă˰Ŕğùęĕ˰ˉłŞþİĄŊùĀðă˰ʯŞŋŞµħĀµŰĖńő˰ʯĀ˰ʯĚµÞŀŊùęùĕ˰ʯ

˰ʲłĤŎĕʴʼʼʹŌ




ʺʸ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕ˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʸʺµʺʻ
ğęĚýäĻŦý˨ĕĚÝęʭÝäʭŒĸŎ˨ŗäŰĿĚħ˨ŏùěŗùäþă˨ęĕŐŞŞý˨ěʭČķùäőʭŞ˨ŏíĚŃ

Ě˨þÝãŘâĄğùę

ʴʹ
üĻùęʯäőʭŖŀħùŐŞĠďŐýʯĖ˙ĐŎāùĕĚŀ˙ŊùäĿüŰĚĻʯŏíĚńŊùʲŔµ˙ċĚăŌŦĻʭµīę˰ãŗĚµĠē

äŒŞĠďāùęʭĤĄőù˰ʯ˰ʯãŘĬăĚŎ˰ʲŏùĚŖăʯŌŗĕʴʶʺʷ


ʴʺ
˰ʲŏʭ˙ķ˰ʯĶŰěŘĄŊùŗ˰ĚĤŒŋŊ˰ęʭ˙ķęùĕ˰ʯŔŞýĚĸŊù˰äĿ˰ĀŞŒýšù˰äőʭĸŎ˰ʯĎŊʭħ˰˛īʭĿ˰ʯäŰùĚŎʭğʴʷʵʻŁ


ʴʻ
ŗĚ˙ķ˰ʯŔŰŘþŞğ˰Őýŏʭ˙ĈķʯłŞńĐă˰ʯûʭĄÞŊùʲ˰ʯŔµķʭþİŋŊ˰üµĄÞŊù˰ōŊʭµķ˰ʯŏŗęʭµŕ˰Ė˙ĐŎ˰ŌŦĠŊùĖþķ

˰ʲĩʭŰĚŊùʴʼʺʺŌ


ʴʼ
ĖŞğŔ˙ċĚă˰ʯŏíĚŃ˰ęĕ˰ãĚŒŕ˰ĢŒŰĚĿí˰ʯäŊėʭģ˰ŐŞĠď˰ōŞŕùĚýù˰ʯüİŃʲ˰ĕʭŞŒý˰ʯĖőŗĕťŘĿ˰ãĖŖŎĖ˙ĐŎ

˰ʯŏíĚŃ˰ʲŏùĚŖăʴʶʹʳ


ʵʳ
ŉŦċ˰ʯäįŘŞğ˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕ˰ʯŘĐŒŊù˰äĿ˰Ě÷ʭĴŒŊù˰ŗ˰˫ʭþģšù˰ʯŐŰĖŊùʴʷʴʴŁ


ʵʴ
˰ʯùĚŕě˰ʯãęʭńŀŊùŗė˰ʯĕŘ˙ĐŎ˰ʯãěʭþŖģˈ˰ŏíĚµŃ˰ęĕ˰Ķµ˙ċ˰ŏùěŗù˰äĿĚµħ˰ęʭĄēʭµğ˰ľµ÷ùĚĳ˰Ŕý˰äŕʭâő

ōŰĚÝˇĢŕŗÚÏ˰ʯãʭŕŏʭýěäĄēʭŒģʯŏíĚŃŉʭğʯŌŘğġÏ˕˰ŉŗùäÏʭŞʸ˔ʯęʭŖýŗŏʭĄĠýʭăʴʶʼʶ


ʵʵ
ļŋŊù˰äĿ˰ĮŞĐ˙Ŋù˰ʯĕʭþķ˰Őý˰˛Şķʭ˙ğù˰ʯüďʭħĀōŊʭķ˰ʯ˰ʲāŗĚŞý˰ʯüĄÞŊùʴʷʴʷŁ


ʵʶ
ĽùĚħŦýĚÝŰČŊù˰ʯäŀİĨŎ˰ʯä˰ʯ´ʭĠÞŊù˰ʯĖŰŘČĄŊù˰äĿ˰ĖŰĖ˰ʲĂŰŘÞŊùʯŌŘğʵʳʳʶŌ


ʵʷ
˫Ùùŗ˰ʯŐŰĖŊù´Ŧķ˰ʯäŰʭþįʭþįãěʭğŗ˕˰ęŘĄµğĕŔµķŘ˙ČŎāťʭµńŎ˔ʯ˫ĖµőęŗíĕĚá˰ʯŏùĖµŒē˰Ėµ˙ďù˰ʲ

ʯęʭŖý˰ûʭĄÝ˰ʲŏùĚŖăʴʶʼʷ


ʵʸ
˰ĚµĄĿĕ˰ʯäőùĖµ˙ŕ˰ãŘğŘŎ˰ĚŃʭýĖ˙ĐŎ˰ʲŔ˙ċĚă˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯŐŞĠďĖ˙ĐŎ˰ʯäŰʭþįʭþį

ŐŞğęĖŎ˰ŔĸŎʭċ˰äŎŦğù˰āùęʭĤĄőù˰ʯōČŒÏ˰Íʭ×˰ʲōŃ˰ʯŔŞ˙ŋķ˰ ě˫Řďʴʶʺʷ


ʵʹ
˰ʲāŗĚŞý˰ ʯŌʭĐŊ˰Ė˙ĐŎ˰ĖŞĸğ˰ĀĸþİŎ˰ʯÿʭĐŒŊù˰ĚŖģï˰ĒŰęʭă˰ŗ˰ŘĐŒŊù˰ÿðĤő˰ ʯĕʭŞķ˰Ė˙ĐŎ˰ʯãŗʭİŒįʴʼʼʺŌ


ʵʺ
˰ʯûùĕşù˰ĀĸþİŎ˰ʯʭŖŞőʭĸŎ˰ŗ˰˛ĸŀŊù˰ŏùěŗï˰ʯōģʭŕ˰ʯŉŦģ˰ŔįĽĚģšù˰ľČŒŊù˰ʲʴʼʺʴ


ʵʻ
˰ʯŐŞĠď˰ʯäőʭ˙ŋğ˰ʯĕŘĸĠŎ˰ʯãĚÞĿ˰ʯĕùŘċ˰ʯãĚļħù˰ʯŏʭőĖķ˰ʯäþğʭ˙ŖįˈĢŊʭ×µŕãʭĂēʭŒµģŗ

ŏùĕĚáĚýŌŘŖŀŎŔļŊʭþŎęĕ˛ĸĿãʭŕĖŰĜŎŏíĚŃōŰĚµÝˇʯāʭµĸŊʭİŎŔµ˙ċĚăŏíĚµŃŗʯĆŰĖµďę˫ŗĕ

ʯōČŒÏ˰ġʼʯęʭŖýŗ˰ŏʭĄĠýʭăʴʶʼʺ


ʵʼ
˰ʯäµýĚĸŊù˰ŘµĐŒŊù˰āʭĐŋİµĨŎ˰ōµČĸŎ˰ʲ˛ŞŋĔŊù˰ʯĉęŘċ˰äőʭŕ˰ʯãĚýʭă˰ʯãĚĄŎ˰ĉęŘċ˰ʯĎŞĠ˙ŊùĖþķ

˰ʯŏʭŒþŊ˰ŔþĄÞŎ˰ʲāŗĚŞýʴʼʼʳŌ


ʶʳ
ĖŞğ˰ʯŐŰĖŊù´ŦķàµŒŕĚĿ˰ʯʭīęĖ˙ĐŎĚćʭµÞă˰ŗ˰ãĚćŘµÝ˰äáĖµőě˰ŗã˕ʴ˰ġ˰ʯĚćŘµÝ˰ʯ˔ʶʴ˰ŗ˰ęʭµŖý˰ʯ

˰ŏʭĄĠýʭăʴʶʻʻ


ʶʴ
ãŘµµŋķĚŖŎ˰ʯŐŞµµĠďʯäŖŋŊùĖµµþķʯĚ˫ŕʭµµįʯʭŒĸŎŏíĚµµŃ˰ęĕ˰ŘµµĠăŗĜŰù˰äµµğʭŒģŏíĚŃ˰ŔµµŋČŎ˰ʯ˰äµµŕŗÚÏ

ę˫ŗĕ˰ʯŏʭğʭŒģęŗʭēʴʶʯę˫ʭ˙ģʵʷʯęʭŖýŗŏʭĄĠýʭăʴʶʼʺ




ʺʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϱϳͲϳϴ
��^dh�z�K&�d,��Z,�dKZ/��>��E��^�D�Ed/��&hE�d/KE�K&�DKZW,K>K'/��>�Z,zD��/E�

�yW>�E�d/KE�K&�d,���yWZ�^^/s��D/Z��>��K&�d,��YhZΖ�E
<ŽďƌĂ�ZĂƐƚŐŽŽ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʶʵ
˰ĚŞĠŀĄŊù˰ʯĚ˙ķ˰Őý˰Ė˙ĐŎ˰ʯãěùę˰ĚĔĿþÞŊùĚŞ˕ù˰´ʭŞďó˰ęùĕ˰ʯ˔üŞļŊù˰ĎŞăʭŀŎ˰ʲāŗĚµŞý˰ʯäýĚĸŊù˰ąùĚĄŊ

ʴʷʵʳŁ


ʶʶ
ĖŞğ˰ʯŔőùěĚĿ˰ʯÜýʭýˈØĔŰęʭă˰Ŕý˰äŕʭâőŔĢőùĕĽĚµħŗĖµńőŗäµğęĚýûʭµĄÝŔŞĿʭµģĚµćùŐµýù

üċʭďˇʯŔŋČŎ˫ĖÞĤőùĕāʭŞýĕùŗŌŘŋķäőʭĠőù˫ʭâĤőùĕʯŏùĚŖă˰ġʴʹʷÏ˕äÏʭŞʸʼʳ˔ʯĜŞŰʭµÏŗ

˰ŏʭĄĠŎěʴʶʻʴ


ʶʷ
ŘĠĿ˰ãʯäğęʭĿŉʭ˙ÝŐŰĖŊùŞĿʭµģ˰čĚµģ˰ʯĖµ˙ĐŎĀă˰ʯüµċʭĐŊù˰ŐµýùłµŞńĐʲĕŘµ˙ĐŎ˰ãĖĸµğã

őʭŎùęŘŕä˰ʯŏʭĠďù˰ʯ˰ʲŏùĚŖăʴʶʻʹ


ʶʸ
˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕ˰ʯĮŞĐ˙Ŋù˰ĝŘŎʭńŊù˰ʯûŘńĸŰ˰Őý˰Ė˙ĐŎ˰ʯãĕʭýíěŗĚŞĿʴʷʴʸŁ


ʶʹ
ä˙÷ʭŃʯʭŞőäŋķʯʭīęµĤŰĖőù˰ŗ˰àµŒŕĚĿ˰˫ʭâµĤŕŗÚÏ˰āùęʭµĤĄőù˰ŏʭŎěʭğ˰ʯĦő˰ãÙŘŊŘŞýŔʯäŎŦµğù

˰ʲŏùĚŖă˰ʯŌŗĕʴʶʼʶ


ʶʺ
äŋķ˰ʯäģĚŃʯĚþÝùĝŘŎʭŃʯŏíĚŃĕÞŊùęù˰ʯŔŞŎŦğţù˰üĄ˰ʲŏùĚŖăʯōĤģʴʶʺʴ


ʶʻ
ŏùŗę˰ʯŉŘğę˰ʯäőʭýę˰ʯĚŃʭýĖ˙ĐŎ˰ʯĽʭþČÝŒģʯęŘő˰ãùŗí˰ʯĝĚă˰ęʭĄĿę˰äğʭ˰ʲŏùĚŖăʴʶʻʴ


ʶʼ
ãęŗíŘő˰ʯŉŘğĚŊùĖþķ˰ĒŞģ˰ʯãĚŞ˙ĤÝãʭŕʯĎŰʭĨő˰ʯãĕĚýęʭÝ˰ĽĚħ˰ęĕ˰äĿĚħ˰ʲōŃʴʶʼʸ


ʷʳ
ļŊ˰ʯčʭĄŀŊùĖþķ˰ʯŐŞģťĀęùĕ˰ʯŏíĚńŊù˰äĿ˰ŐŞńĿʭŒ˙ŊùʯäýĚĸŊù˰Ė÷ùĚŊù˰ʲāŗĚŞýʴʷʳʸŁ


ʷʴ
Ė˙ĐŎ˰ʯÛęʭþŎʯļŋŊù˰ŔńĿĀŞýĚĸŊù˰Ħ÷ʭĨēŗŔ˰ʯĚÞŀŊùęùĕ˰ʯ˰ʲłĤŎĕŌŗĕ˰ʯʴʼʹʷŌ


ʷʵ
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Ě˨þÝãŘâĄğùę

5HIHUHQFHV
�� 7KH� +RO\� 4XUDQ�� �������� +RVVHLQ� $QVDULDQ� 7UDQV�� &DOOLJUDSK\�� 6H\\HG� $EGROPHKGL�

+DVVDQ]DGHK��7HKUDQ��7HODYDW�
�� $EGRO�0DVLK��*HRUJH�0LWUL��7DERUL��+DQL�*HRUJH�� ��������$O�.KDOLO��7KH�'LFWLRQDU\�RI�

$UDELF�*UDPPDU�7HUPV��%HLUXW��/HEDQRQ�2IILFH�
�� $EX� 0XJKOL�� 6DPLK�� �������� 2Q� 3KLORORJ\� DQG� ,VVXHV� RI� $UDELF�� 2PPDQ�� 0DMGDODZL�

%RRNV�
�� $ODHGGLQ�� 6H\\HG� 0XKDPPDG� 5H]D�� �������� &XOWXUH� DQG� /LIH� RI� .RZVDUL� DQG�

7DNDVRUL�����.RZVDU��9RO�����
�� $VWDUDEDGL�� 5DGKL� DO�'LQ�� �������� 6KDUK� 6KDIL¶DK� ,EQ� DO�+DMLE�� (GLWHG� E\� 0XKDPPDG�

1RRU� DO�+DVVDQ��0XKDPPDG� DO�=DI]DI��0XKDPPDG�0XKL� DO�'LQ�$EGHO�+DPLG�� %HLUXW��
'DU�$O�.RWRE�$O�,OPL\DK�

�� %LQW�$O�6KDWL�� $LVKD� $EG� DO�5DKPDQ�� ��������$O�7DIVLU� DO�%D\DQ� /L� DO�4XUDQ�� +RVVHLQ�
6DEHUL�7UDQV��7HKUDQ��6FLHQWLILF�DQG�&XOWXUDO�3XEOLVKLQJ�&RPSDQ\�

�� 'DYDUL�$UGDNDQL��1HJDU����������³0XOWLSOH�6LJQLILFDWLRQ��$PELJXLW\�DQG�$PSKLERORJ\�LQ�
3HUVLDQ�/DQJXDJH�DQG�/LWHUDWXUH´��1DPD�L�IDUKDQJLVWDQ��9ROXPH����,VVXH��

�� %LJGHOL� 'DU\DUL�� 0XKDPPDG� 7DTL� DQG� 1RXUL�� 6KDKOD�� ³5HDGLQJV� $WWULEXWHG� WR� $KO� DO�
%D\W��LQ�0DMPD�
DO�%D\DQ´��4XUDQ�5HFLWDWLRQ�6WXGLHV��1R����������

�� 'DYRGQLD��1DVULQ��7DMOLO��-DOLO��6LUDMNKRUPL��1iVHU����������³7KH�6WXG\�RI�WKH ,PSRUWDQFH�
RI�+RUVH�LQ�WKH�0\WKRORJ\�RI�,UDQ�DQG�2WKHU�1DWLRQV�DQG�,WV�5HIOHFWLRQ�RQ�6KDKQDPHK´��
9ROXPH����,VVXH����

��� 'D\DK�� )Ɨ\H]�� �������� $UDELF� 6HPDQWLFV�� 7KHRU\� DQG� 3UDFWLFH�� $� &ULWLFDO� 5RRWLQJ�
+LVWRULFDO�6WXG\��'DPDVFXV��'DU�$O�)LNU�

��� )DNKU�5D]L��0�����������0DIDWLK�DO�*KH\E��%HLURXW��'DU�,K\D�DO�7XUDWK�DO�$UDEL�
��� )DU]DQHK�� 6H\\HG� %DEDN�� �������� ³$� /RRN� DW� WKH� +LVWRU\� RI� 0RUSKR�SKRQHPLFV� DQG�

&ULWLTXH�RI�,EQ�+DMHE
V�6KDIL
L�%RRN´��-RXUQDO�RI�WKH�)DFXOW\�RI�/LWHUDWXUH�DQG�+XPDQLWLHV��
8QLYHUVLW\�RI�7HKUDQ��,VVXH������ 6HULDO�1XPEHU�����

��� )DVYL�)DUVL��.DPDOXGGLQ�0XKDPPDG����������6KDUK�6KDIL
L�,EQ�$O�+DMLE��5HVHDUFKHG�E\�
6D¶GL�0DKPRXGL�+RUDPDQL��7HKUDQ��(KVDQ�

��� )LURR]DEDGL��0XKDPPDG� ,EQ�<DTXE�� ��������$O�4DPXV�$O�0XKHHW�� %HLUXW� %HLUXW��'DU�
$O�.XWXE�$O�,OPL\DK�

��� 4DHPLQLD�� $�� 5��� �������� %LRORJ\� RI� WKH� 7H[W�� 7HKUDQ�� 7KH� 2UJDQL]DWLRQ� RI� ,VODPLF�
&XOWXUH�DQG�7KRXJKW���QG�(GLWLRQ�

��� 4DUDVKL��$��$�����������4DPXV�4XUDQ��7HKUDQ��'DU�DO�.XWXE�DO�,VODPLHK�
��� ,EQ� $O�ণƗMLE�� 8WKPƗQ� LEQ� ��8PDUދ �������� $O�,]DK� )L� 6KDUK� $O�0RIDVVDO� (GLWHG� E\�

$EGXOODK��,EUDKLP�0XKDPPDG��'DPDVFXV��'DU�6D¶G�DO�'LQ��
��� ,EQ�$THHO��$EGXOODK�ELQ�$EGXO�5DKPDQ���������6KDUK�,EQ� 
$TLO
�DOD�$OIL\\D�,EQ�0DOLN��

5HVHDUFKHG�E\�0XKDPPDG�0XKL\\�DO�'LQ�$EGXO�+DPLG��7HKUDQ��1DVLU�.KRVURX�
��� ,EQ�$VKXU��0��7����������7DIVLU DO�7DKULU�ZD�DO�7DQZLU��7XQLVLD��$O�7iULNK�$O�$UDEL�
��� ,EQ�'XUDLG��0XKDPPDG� LEQ�DO�ণDVDQ�� ��������-DPKDUDW�DO�OXJKDK��%HLURXW��'DU�$O� ,OP�

/LOPDOD\LQ�
��� -DZKDUL�� ,VPDLO� LEQ� +DPPDG�� �������� $O�6LKDK�� 5HVHDUFKHG� E\� $KPHG� $EGXO�*KDIRXU�

$WWDU��%HLUXW��'DU�DO��,OP�/LOPDOD\LQ��
��� .DMEDI��0��%���5DEEDQL��5�����������3V\FKRORJ\�RI�)HDU�%HKDYLRU��7HKUDQ��$YD\H�1RRU�
��� .DVKPLUL�� 6KHLNK� $EG� DO�5DVRXO�� �������� 0RUSKRORJLFDO� ,QQRYDWLRQV� LQ� $SSOLHG�

&RQVXPSWLRQ��4RP��1DVD\HK�
��� /iVKLQ��$EG�$O� )DWWDK�� ��������7KH�/DQJXDJH�RI� WKH�+\SRFULWHV� LQ� WKH�4XU¶DQ��%HLUXW��

'DU�$O�5DHG�$O�$UDEL�
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��� 0RGDUUHV�$IJKDQL��0��$�����������-DPL�DO�0XTDGGDPDW��6HPLQDULDQ�7HDFKHUV���(GLWHG�E\�
-DOLO�-UDWKLPL��4RP��WKH�,VODPLF�3XEOLVKLQJ�)RXQGDWLRQ�

��� 0RGDUUHVVL�� 6H\\HG� 0XKDPPDG� 7DTL�� �������� 7DIVLU� +HGD\DW�� 0DVKKDG�� $VWDQ� 4XGV�
5D]DYL�,VODPLF�5HVHDUFK�)RXQGDWLRQ�

��� 0XVWDIDYL��+���������7KH�5HVHDUFK�LQ�4XUDQ�:RUGV��%HLURXW��'DU�DO� .XWXE�DO� ,OPL\DK
��� 0DNDUHP�6KLUD]L�HW�DO����������7DIVLU�1HPRRQHK��7HKUDQ��'DU�DO�.XWXE�DO�,VODPL\DK
��� 0XEDUDN��0XKDPPDG�� �������� 7KH� $UDELF� 3KLORORJ\� DQG� WKH�&KDUDFWHULVWLFV� RI� $UDELF�

/DQJXDJH��'DPDVFXV��'DU�$O�)LNU���QG�(GLWLRQ�
��� 1DVLU��$EG�$O� 0RQHLP����������6KDUK�6DZWL\\DW�RI�6LEDZD\K��'DU�DO� .XWXE�DO� ,OPL\DK
��� 1D]HU�$O�-D\VK��0XKDPPDG�LEQ�<XVXI����������6KDUK�$O�7DVKLO��&DLUR��'DU�$O� 6DODP
��� 3DNDWDFKL�� $KPDG�� �������� 1DTGH� 0DWQ� �7H[WXDO� &ULWLFLVP��� 7HKUDQ�� ,PDP� 6DGLT�

8QLYHUVLW\�
��� 5DJKLE� ,VIDKDQL�� +XVD\Q� LEQ� 0XKDPPDG�� �������� $O�0XIUDGDW� )L� *KDULE� DO�4XUDQ��

*KXODP�5H]D�.KXVUDY\�+RVVLHQL�7UDQV��7HKUDQ��0XUWD]DYL�
��� 6DPHUUiLH��)��6�����������7KH�0HDQLQJV�RI�WKH�%XLOGLQJV�LQ�$UDELF��2PPDQ��'DU�$PPDU�

IRU�3XEOLVKLQJ�DQG�'LVWULEXWLRQ�
��� 6DUUDI�.DUEDODLH��0XVWDID����������$O�-DGHHG�>1HZ�3RLQWV@�LQ�7DMZHHG��.XZDLW��$O�.LVi�
��� 6DKLE��$����������$O�0XKHHW�)L�DO�/XJKDK��%HLURXW��ÈODP�DO�.XWXE�
��� 6H\\HG� 4XWE�� ,EUDKLP� +RVVHLQ� 6KD]OL�� �������� $UWLVWLF� 0DQLIHVWDWLRQV LQ� WKH� 4XUDQ��

0XKDPPDG�0HKGL�)RRODGYDQG�7UDQV��7HKUDQ��%RQ\iG�4XUDQ�
��� 6KDKED]L�� 0DKPRXG�� =ROIDJKDUL�� =DKUD�� �������� ³$� 5HYLHZ� RI� WKH� 0RUSKRORJLFDO�

$HVWKHWLFV� RI� :RUGV� LQ� +RO\� 4XUDQ� 7KH� FDVH� RI� SOXUDO� IRUPV� SURVRG\´�� /LQJXLVWLF�

5HVHDUFK�LQ�WKH�+RO\�4XUDQ� 9ROXPH���,VVXH��� 6HULDO�1XPEHU�
��� 6LEDZD\K�� $PU� ,EQ� 8WKPƗQ�� �������� $O�.HWiE�� (GLWHG� E\� $EG� DO�6DODP� 0XKDPPDG�

+DUXQ��5L\DGK��ÈODP�$O�.XWXE�IRU�3ULQWLQJ�
��� 6X\XWL��-DODO�DO�'LQ����������$O�$VKEiK�YD�$O�1D]iHU�)L�$O�1DKY��%HLUXW��'DU�$O�.XWXE�

$O�,OPL\DK�
��� 7DEDWDEDHL�� $OD� DO�'LQ�� �������� 9RFDEXODU\� DQG� *UDPPDU� �&ROOHFWLRQ� RI� $UWLFOHV���

&RPSLOHG�E\�$KPDG�.KDQGDQ��7HKUDQ��.HWDE�%DKiU�
��� 7DEDWDEDHL�� 0�� +�� ������� DO�0L]DQ�� 6�0�� %��0RRVDYL� +DPDGDQL� 7UDQV�� 4RP�� ,VODPLF�

3XEOLVKLQJ�)RXQGDWLRQ��6HPLQDULDQ�7HDFKHUV�$VVRFLDWLRQ���WK�(GLWLRQ�
��� 7DKD�6KDOODO��+DVKLP����������9HUE�6FDOHV�DQG�7KHLU�0HDQLQJV��$O�1DMDI�DO�$VKUDI��$O�

ÈGiE�3UHVV�
��� 7DKPDVHEL�� $GQDQ�� $VJKDUL�� -DYDG�� )HNUL�� 0DVVRXG�� 6DOPDQL�� +RVVHLQ�� �������� ³7KH�

&KDOOHQJHV� RI� 'LVFRYHU\� DQG� 7UDQVODWLQJ� WKH� &RQFHSW� RI� +\SHUEROH� LQ� WKH� $GGLWLRQDO�
9HUE�LQ�WKH�+RO\�4XU
DQ´��7UDQVODWLRQ�6WXGLHV�RI�4XUDQ�DQG�+DGLWK��9ROXPH����,VVXH���

��� 7DIWD]DQL�� 6D
G� DO�'LQ� 0DVXG� LEQ� 8PDU�� �������� $O�0XWDZZDO�� 4RP�� $O�,PDP� $O�
0XQWD]DU�

��� 7DQWDZ\��0��$��� ��������7KH�*HQHVLV�RI�*UDPPDU�DQG� WKH�+LVWRU\ RI� WKH�0RVW�)DPRXV�
*UDPPDULDQV��%HLUXW��6D
LG�0XKDPPDG�/DKKDP�3UHVV�

��� 7KDލƗOLEƯ��$�0��� ��������$O�-DZkKLU�DO�+LVkQ�)v�7DIVvU�DO�4XU
kQ��(GLWHG�E\�0XKDPPDG�
$OL�0RDZZD]�DQG�$GHO�$KPDG�$EG�DO�0XDZMRG��%HLUXW��'DU�,K\D�DO��7XUDWK�DO�$UDEL�


