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2QH�RI�WKH�REOLJDWRU\�DFWV�RI�SUD\HU�LV� UHFLWDWLRQ��DQG�LW�KDV�EHHQ�DOUHDG\�
SXW� XQGHU� UHVHDUFK� E\� MXULVWV��2QH�RI� WKH� LVVXHV� WKDW� DULVHV� LQ� WKLV� UHJDUG� LV�
ZKHWKHU�GLIIHUHQW� W\SHV�RI� UHFLWDWLRQ�FDQ�EH�XVHG� LQ�SUD\HU"�6LQFH� WKH�RULJLQ�
DQG�VSUHDG�RI�WKH�GLIIHUHQFH�LQ�UHFLWDWLRQ�PXVW�EH�REVHUYHG�LQ�WKH�SRVW�PLVVLRQ�
SHULRG��LW�FDQ�EH�HPSKDVL]HG�WKDW�WKH�VXFFHVVLYHQHVV�RI�UHDGLQJV�LV�DQ�LQFRUUHFW�
LGHD��$OWKRXJK�QXPHURXV�6XQQL�VFKRODUV�DQG�D�VPDOO�QXPEHU�RI�6KLLWHV�LQVLVW�
RQ� SURYLQJ� WDZDWXU� �XQLQWHUUXSWHG VXFFHVVLRQ���%XW� IDPRXV� 6KLLWH� MXULVWV� GR�
QRW�DFFHSW�WKLV�VXFFHVVLYHQHVV�� WKHUHIRUH��SURYLQJ�WKH�YDOLGLW\�RI�DOO�NLQGV�RI�
UHFLWDWLRQV� LQ� SUD\HU� VWLOO� ODFN� HYLGHQFH�� %HFDXVH� HQJDJLQJ� LQ� WKH� GXW\� RI�
SUD\HU�LV�D�FHUWDLQW\��DQG�WKH�ZD\�WR�UHDFK�WKH�WKH�OHYHO�RI�HQVXULQJ�DFFHSWDQFH�
DQG�FRUUHFWQHVV�RI�GXW\�LV�RQO\�E\�XVLQJ�D�FHUWDLQ�UHFLWDWLRQ�RU�UHSHDWLQJ� WKH�
SUD\HU��7KH�YLHZ�RI�WKH YDOLGLW\�RI�YDULRXV�UHDGLQJV��VHOHFWHG�YLHZ��LV�EDVHG�
RQ�DXWKHQWLF�QDUUDWLRQV�WKDW�HQFRXUDJH�6KLLWHV�WR�UHDG�DV�WKH�SXEOLF��,W�FDQ�QRZ�
EH� FRQFOXGHG� WKDW� WKH� LQDGHTXDF\� RI� WKH� YLHZ� RI� WKH� VXFFHVVLYHQHVV� RI�
UHDGLQJV�EORFNV�WKH�ZD\�WR�DQ\�DFFHSWDQFH�RI�LW��EXW�WKH�ZD\�RI�DWWULEXWLRQ�RI�
QDUUDWLRQV��ZKLFK�DUH�HQVXUHG��LV�VWLOO�DYDLODEOH��7KH�PHWKRG�RI�WKLV�DUWLFOH�LV�
GHVFULSWLYH�DQDO\WLFDO�DQG�OLEUDU\�

.H\ZRUGV� 7\SHV�RI�5HFLWDWLRQV�� 'LIIHUHQFHV�RI�5HFLWDWLRQV� LQ�3UD\HUV��
6XFFHVVLYHQHVV� RI� 5HFLWDWLRQV�� 9DOLGLW\� DQG� $XWKRULW\� RI� 5HFLWDWLRQV��
5HFLWDWLRQ�RI�+DIV�)URP�$VLP��3XEOLF�5HFLWDWLRQ�

��'DWH�RI�UHFHLYLQJ� ���-DQXDU\�������'DWH�RI�DSSURYDO� ���6HSWHPEHU������

���$VVRFLDWH�3URIHVVRU�DQG�$FDGHPLF�6WDII�RI�,PDP�.KRPHLQL�(GXFDWLRQDO�DQG�5HVHDUFK�,QVWLWXWH�LQ�4RP� DQYDUL#TDEDV�QHW �
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�¨ mÉ�YÂ¿Y�

ˮĖŞÞ×

äÞŰěùŉʭĸĿùüċùŗěʭ˙ő˰ ʯĂ÷ùĚŃĂµğùŗŏʭµŖŞńĿęĘµáęĕŏʭµŎěŐµŰùĵŘµīŘŎùęęĕŔµăŘýĢŕŗÚµÏ

˫ĕʭŖőĖőù˰
Ŕŋ˙ċěùäŋ÷ʭĠŎŔÝęĕŐŰùûʭýđęäŎĖŰʭ˙őŐŰùĂğùŔÝʭŰíäŎŏùŘăęĕěʭµ˙őĵùŘµőùŏŘáʭµőŘá

Ă÷ùĚŃùęŔýęʭÝʱĕĚýŔÝʭČőíěù˫ʭâĄğùŘēĢŰùĖµŞÏŗġĚĄµĠáĽŦĄµēùĂµ÷ùĚŃùęĖµŰʭýęĕŏùęŗĕĖµĸýěù

ĂŊʭğęŔýʭģʭ˙ăʯĂĠĤőĞÏäŎŏùŘăĚýŐŰù˫ĖŰùĖŞÝ ðăĂģùĕŔÝĚăùŘăĂ÷ùĚŃʭŕ˫ĖŰùãùûùŘħʭőĂğù˰


Ŕ×Ěáŏʭ˙Ŋʭķãęʭ˙ģĚÏěù˛ŕùĂŒğŗÝĖőù˰ äěùŔĸŞģĚýāʭþćùĚăùŘăãęʭĤĿʭÏĖőęùĕˉʭŎùęŘŖĤŎŏʭŖŞńĿ

äĸŞģŐŰùĚăùŘăùę
ĖőęùĖő˰ŉŘþŃŐŰùěùŗęāʭþćùùŗęŏĕŘýĵùŘőùĂ÷ùĚŃęĕěʭ˙őŏʭŒØ˙ŕĖŒŎěʭŞő˛ŞŊĕĂğùˉ

ùĚŰěŉʭļĄģùŔýľŞŋÞăěʭ˙őʯäŒŞńŰĂğùŗ˫ùęĂğĕäýʭŰŔýĹùĚĿŔŎėʭŖŒăʭýĕĚýęʭÝäĄ÷ùĚŃäŒŞńŰʭŰęùĚµÞă

ěʭ˙őęùŘ˙ŕĂğù˰
˫ʭáĖŰĕùŗęŏĕŘýĂ÷ùĚŃãʭŕŏŘáʭőŘá˕˫ʭáĖŰĕüĔĄŒŎ˰˔ŔýāʭŰùŗęãĚþĄĸŎŔÝŏʭŞĸŞģùę

ĚýĂ÷ùĚŃŔŎʭķŌĕĚŎłŰŘĤăäŎĖŒŒÝʯĕʭŒĄğùäŎĖýʭŰ˰
ŉʭďäŎŏùŘăŔýŐŰùŔČŞĄőĂğĕĂĿʭŰŔÝä÷ʭµğęʭő

˫ʭáĖŰĕĚăùŘăĂ÷ùĚŃŕʭʯ˫ùęŔőŘáĚŕĕʭŒĄğùŔýŏíùęĕŗĖĠŎäŎˉĕěʭğʭŎù˫ùęĕʭŒĄğùŔýāʭŰùŗę˕ŔÝĂŰęĘµĸŎ
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ŏʭáÙùŗãĖŞŋÝʲŔőŘáãʭŕʯĂ÷ùĚŃĽŦĄēùĂ÷ùĚŃęĕʯěʭ˙őĚăùŘăāʭ÷ùĚŃʯęʭþĄķùŗĂŞČďĂµ÷ùĚŃʭµŕʯ

Ă÷ùĚŃ˰ěù˰ĦŀďʯōħʭķĂ÷ùĚŃŔŎʭķŌĕĚŎ


˰
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ŔŎĖńŎ

ŐŰĚēíŌʭŞÏŜőʭ˙ğí˕ûʭĄÝŏíĚŃ˰˔ŔÝśùĚýĂŰùĖŕŌĕĚŎŔýśŘğāĕʭĸğŏùĕŗʭċěùüµőʭċĖµőŗùĖē

˫ĖŒĤĔýŗŏʭýĚŖŎĚýōăʭēŏùĚþŎʭŞÏDŉěʭő˫ĖģʯĂğùŏŘµ×śĖŞµģęŘēōŊʭķûʭµăęĕśʭµĬĿÜµŰęʭă

ŏʭŖċĂŰĚĤýęŘő˫ĖőʭĤĿùĂğùŗ˫ùęʯĂńŞńďĚŞĠŎŉʭ˙ÝŗŜâőŘµâ×ŜýʭŞĄµğĕŔµýĽĖµŕĢŒŰĚµĿíùę

äŰʭŒģŗę˫ĖŞĤĔýĂğù˰
ŐŰùûʭĄÝŜŖŊùěùěʭĻíŏʭŎěĢŊŗĜőŗęĘáęĕŏʭŎěʭµăĚµĨķäőŘµŒÝʯęŘµĐŎŗ

ęùĖŎĆĐýʭŕŗĢŕŗÚÏśʭŕŜőŘáʭőŘá˫ĕŘýĂğù˰
ęĕśęʭŞĠýěùŐŰùĢŕŗÚÏʭŕŔýĚŞµĠŀăŗŐŞµŞþăāʭµŰí

ŏíĚŃŗŘáěʭýŏĕĚÝłŰʭńďŔĄŀŖőęĕŏíĚÏŔĄēùĕ˫ĖģĂğù˰
ŏùĚĠŀŎęĘáęĕŏʭŎěęĕĚŞĠŀăāʭµŰíŜµŖŊùěù

ÖŞŕäĤģŘÝĺŰęĕ˫ĖŰěęŘőĖőùŗŌùĖÝĚŕŔý˫ŘŞģśù˫ÚŰŗęĕŐŰùśĕùŗ˫ĕĚÝ˰ ġŦăĖőù˰
ęĕäĤĔýĚâŰĕěù

ŐŰùęʭĄģŘőʭŕĂēʭŒģŏíĚŃŗʯāʭŎĖńŎĮýùŘīŗĖķùŘŃōŖĿŗĚŞµĠŀăŏíęĕŔµăŘýĢŕŗÚµÏ˫ĕʭµŖő˫Ėµģ

Ăğù˰ŔŋĠŋğ˰
ŜĈďʭþŎŏŘ×ŜďŗŗŉŗĜőʯŏíĚŃĶ˙ċŗŐŰŗĖăʯŏíĚŃěʭČķùʯŏíĚŃĂ÷ùĚŃʯŏíĚŃľµŰĚĐă

ãĚŰĘÏʭőŏíĚŃŗŉʭĈŎùŏíùęŔÝʭýŏùŘŒķŌŘŋķŏíĚŃāĚŖģŔĄĿʭŰʯĖőùęĕãʭĄğùęŐŰùĢŕŗÚÏʭŕęùĚŃĖµőęùĕ˰
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ęĕŐŰùŔħĚķĂğù˰
Ŕ×ŔÞŒŰùěʭ˙őęĕě˫ŘŎíãʭŕʯäŒŰĕěùäŕʭâŰʭċĞýťùŗęùĕęŘµēĚýĂµğùŗŔµńŋď

äįʭþăęùŏʭáĖŒýʭýęʭáĕęŗĚÏŏʭŞ˙ŊʭķĂğùŗĽĖŕěùŏíĕʭŰĂğùĖē˰ʲ3ōˑŃˑ
ˎ
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T
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ʿ˄µʿ˅˔˰ˉˈãùčŗęŌùęíŔĄĿʭŰʯŔýãŘğāęʭáĕęŗĚÏʯãíěʭýŘăěùŗùĕŘŒĤēŗŗùěùŘăĕŘŒĤēˇ


ĵŘīŘŎĂ÷ùĚŃęĕʯěʭ˙őŔý˫ÚŰŗěùěʭýĚŰĕŔċŘăĕęŘŎŏʭŖŞńĿʯŏùĚµĠŀŎŗŏíĚŃŏʭµŕŗÚÏ˫ĕŘµýĂµğùŔµÝ

ŌùĖÝĚŕŔýãŗʭÝùŗýˏãĖĸěùĕʭĸýùŏíŔĄēùĕĚÏĖőù˰
ĕʭĸýùŐŰùĵŘīŘŎá˫ʭęĕŏùĖŞŎ˛˙ķ˫ŘŋċãĚáäŎĖŒÝŗ

ŐĔğěùěùŘċĂ÷ùĚŃŔýĵùŘőùŏŘáʭőŘáŏíęĕěʭ˙őŗĚâŰĕĕęùŘŎŔýŏʭŞŎäŎĖŰíŗŕʭáĜŞő˰ äęĕŔħĚķōŋķ

đęäŎĖŰʭ˙őŗŐĔğěù˫ʭâĄğʭēĢŰùĖŞÏĂ÷ùĚŃãʭŕŏŘáʭőŘáŔÝĚĸŎ´ùęíęùĚŃäŎĕĚŞá˰
ŉʭńŎʭµŎęĕŐµŰù

ŉʭČŎŐŰùĂğùŔÝʭŰíŔýãĚŞáęʭÝĵùŘőùŏŘáʭőŘáĂ÷ùĚŃęĕěʭ˙őĂğùŗęʭŰʭŖŒăÜŰĂ÷ùĚŃùŗę˫ĕŘýŗĚâŰĕ

Ă÷ùĚŃʭŕʱĂğùŗęʭőŐŰùĢŕŗÚÏŕʭáäęĕęùĖŎĖķùŘŃęùĚŃäŎĕĚŞáŔÝäµċŗĚēŏíä÷ùŗęʭµőŔµýãĚŞáęʭÝ

ĵùŘőùĂ÷ùĚŃĂğùŗäŕʭáęĕęŘĐŎʯāʭŰùŗęđęäŎĖŰʭ˙őŔÝŉŘĨĐŎŏíùŗęŏĕŘýĂ÷ùĚŃěʭ˙őʭµýĵùŘµőù

÷ùĚŃʭāäŎĕŘģ
ãùĚýĂğĕãěʭŰŔýĕʭĸýùʯĒµğʭÏãŗʭµÝùŗ˫ʭáĖµŰĕŏʭµŖŞńĿãĚµŎùŔĄµĠŰʭýĂµğù˰ʲÛ
ę˕

ʯãĚŕùŘċʯãŘĬăĚŎʯęŘÏęĖŞďĽŦĄēùāʭ÷ùĚŃŗĢńőŏíęĕĂĐħěʭ˙őʭýĖŞÝ ðăĚý˫ʭáĖŰĕĂµŰíŔµŋŊù

˛īʭĿäőùĚÞŒŊ˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯę˫ŗĕ˄ʯę˫ʭ˙ģʾˀʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˅
˔
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ʴ
ŌŘŖŀŎğʭŒģä


ľŊùĂ÷ùĚŃ

Ŕ˙ŋÝˈĂ÷ùĚŃˇ˫ʭáęĕōŋķĂ÷ùĚŃĕĚýęʭÝĕęùĕŔÝĚĄĠá˫ŏíäăʭķŘīŘŎŏŘŎùĚŞÏĂ÷ùĚŃěù˛ŞþŃäğęĚý

ŔőŘáãʭŕĂ÷ùĚŃʯäŕʭá íěùčĚģŉʭďʯŏʭŰęʭŃĽŦĄēùĂ÷ùĚŃŗ˛ŎùŘķŏíŗĚâŰĕäăʭķŘīŘŎŐŰùěùĂµğĕ

ùęäŎùĚĿ
ĕĚŞáĕĚýęʭÝĚâŰĕĂ÷ùĚŃŏʭ˙ŕ˛ĸĿĂ÷ùĚŃ
Ăğù

ĕ˨Ă÷ùĚŃĂļŊ˨ę

ľŰĚĸăĂ÷ùĚŃ˕˛ĸĿĂ÷ùĚŃ˰˔ęĕļŊĂŐŰùŔőŘáŐŞŞþă˫ĖģĂğùˈ˰ʲĶ˙ċŗęùĚŃŏĕùĕĽŗĚďŗāʭµ˙ŋÝ

ęĕęʭŒÝĚâŰĖÞŰśùĚýŏĖőùŘēŏíĚŃˇ˰
ŔĄþŊù˙ŋÝŔĂ÷ùĚŃęĕĚŕŜĸ˙ċĕĚýęʭÝĕęùĖő˰
äŀŰĚĸăĚµâŰĕãùĚµý

Ă÷ùĚŃˈ˰ʲāʭ˙ŋÝŗĽŗĚďùęęĕęʭŒÝōŕŏĖŞ×ŗʭýĢŎùęíŏĖőùŘēˇ˕üĻùęäőʭŖŀµħùʯāùĕĚµŀ˙ŊùäµĿ

üŰĚĻʯŏíĚńŊùʾˁʿˁŁ˰ʲ˫ĕʭŎ´ĚŃ
˔

čŦİħù˨ęĕ˨Ă÷ùĚŃ

ŏʭńńĐŎŌŘŋķŜőíĚŃęĕŔ÷ùęùľŰĚĸăäďŦİµħùĂµ÷ùĚŃōŕŏʭĄµğùĕʯĖŒĄµĠŞőäµēĚýŏíùęŐŰùŔµőŘá

ľŰĚĸă˫ĕĚÝʲĖőù

ˈʯĂ÷ùĚŃōŋķŔýŜâőŘâ×śùĕùāʭ˙ŋÝŏíĚŃĂğùŗĽŦĄēùęĕĂ÷ùĚŃŔý˛ŃʭőŏíĭʭþăęùŜŎĖµýʭŰ˰ˇ


˕ĬŀŊùʯŜŋāù´ùĚńŊùʯĀŞőíĚńŊùäýʭă˰ʲ˂˂˔
ęĕäőʭŞýĚâŰĕˈ˰ʲĂ÷ùĚŃęĕʯĂļŊęĖĨŎŜķʭ˙µğśùĚµýˈïĚµŃˇ

ĂğùŗęĕʯčŦİħùġŗęĖŰĜáĚý˫ŜÞŰěùŏʭŎʭŎùĂ÷ùĚŃŔÝʭµýĚµâŰĕŏʭµŎʭŎùęĕŜŰŘáěʭµýıʭµŀŊùŏíĚµŃ

àŒŕʭ˙ŕˉĂĠŞőŔ×ĚáĂŰùŗęŗłŰĚįʭŕęĕ˛ńőŏíŏíĚŃŜÞŰĂğù˰
ŐŰùĽŦĄēù˫ùŘēęĕʭŞýŏĽŗĚµď

ʭŰęĕŏʭŞýĂøŞŕśʭŕŏíĂğʭŕˇ˕ʯŜőʭŃęě˛ŕʭŒŎŏʭĿĚĸŊùäĿŌŘŋķʯŏíĚńŊùʾˁʽ˅Ł˰ʲʾ�ˁʾʿ˰
˔ęĕĚµâŰĕ

ľŰĚĸăˈŜŰŘáěʭýıʭŀŊùŏíĚŃŏʭ˙ŕŔőŘáŔÝĚþŎʭŞÏŌĚÝùDĕŘēĲŀŋă˫ĕŘŎĚĿĂğùʭŰęĕĚĬĐŎĢÝęʭþŎ

Ĳŀŋă˫ĖģĂğùˉ˫ùŘēÜŰĂ÷ùĚŃʭŰĂ÷ùĚŃśʭŕĕĖĸĄŎŔÝĂ÷ùĚŃśʭŕĕĖµĸĄŎŕŏʭµ˙ĕęùŘµŎŜµĿŦĄēùęĕ

ŏʭŞŎŏʭŰęʭŃĂğùˇ˕ʯŜŋĬŀŊùāù´ùĚńŊùʯĀŞőíĚńŊùäýʭă˰ʲ˂˃˰
˔ŐŰùľŰĚĸăʭµýŔµØőíęĕûʭµýĂµ÷ùĚŃĉùŗę

ĕęùĕʯĚăęʭáěʭğŗŔýĶŃùŗÜŰĕĜőĚăĂğùŗĚĴőęʭĄĔŎŐŞ˙ŕ
Ăğù


ûĂŞČď

ĂČďʯęĕĂļŊŐŰĖýáŔőŘľŰĚĸăäŎʲĕŘģˈĚŕãĜŞ×ŔÝŏùŘĄýʭµýŏíęĕ˛µýʭńŎãĚµâŰĕĉʭµČĄďù

ĕŘ˙ő˰
ęĕčŦİħùä˙ŋķŕʭáäʭý˫ʭâőäńİŒŎŐŞŞþăäŎĕĕĚáŗ˫ʭáěùĚĴŒŎŉŘħùŔµńĿęĕŔµăŘýľµŰĚĸă

ęùĚŃäŎĕĚŞáŔÝęĕŐŰùŉʭČŎʭŖŒăľŰĚĸăäŊŘħùŏíŔīĚķäŎʲĕĕĚáˈŔÝ˰ ãĜŞ×łµŋĸĄŎĕŘµēùęŏŗĖµý



ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ʵʵʼ

ĂğĕãěʭŰŔýŔċęĕŐŞńŰāʭþćùäŎ
ĖŒÝˇĂČďęĕŐµŰùľµŰĚĸăŉĕʭµĸŎŔµ˙ŋÝˈµŎùę˫ʭˇĂµğùŗ
ˍ
ùĚµŖŃ

ĕĚýęʭÝĂČďŔýãʭŒĸŎę˫ʭŎùŔĄĿĚáĚýěùãʭŒĸŎãŘļŊĂğùŗěùûʭýŌʭőãęùĘáĥʭēŔýōğùŌʭķĂğùˉ

ùĚŰěę˫ʭŎùãĜŞ×ĂğùŔÝĖþķŏí˰ĮğŘăĚýĢŰťŘŎĉʭČĄďùäŎʯĖŒÝŏʭ˙ŕ˰ŔőŘáŔÝ˫ùęĉʭČĄďùťŘµŎĚµý

ĖþķčŘĄŀŎĂğù˕ʯĚŀĴŎŉŘħùʯŔńŀŊùʾˁʿ˂Ł˰ʲˀ˰�ʾˀµʾ˂
˔

ÝĕĚýęʭŏíęĕŐŰùʯŉʭńŎŐŰĖýęŘĴŒŎĂğùŔÝʭŰíŔýęʭµÝŐĄĿĚµáĵùŘµőùŏŘáʭµőŘáĂ÷ùĚŃʭµŕęĕěʭµ˙ő

ĂğùŗęʭŰʭŖŒăÜŰĂ÷ùĚŃùŗę˫ĕŘýŗĚâŰĕĂ÷ùĚŃʯʭŕěʭČŎĚŞĻ˫ĕĚ˙ģäŎ
ĖőŘģ

ʵ
ŔŒŞĤŞÏ

ěùěʭýĚŰĕĵŘīŘŎĂ÷ùĚŃěʭ˙őŏʭŒØ˙ŕŔÝĚĸŎ´ùęíŏʭŖŞńĿŗŏùĚĠŀŎ˫ĕŘýĂğù˰
ŌŘďĚŎĒŞµģäµğŘį

˫ĖőęʭâőŐŞĄĠĔőĚŞĠŀăĶŎʭċŗ˛ŎʭÝäĸŞģěùŐŰùĵŘīŘŎŐŰùŔőŘáŐĔµğäŎĖµőùęŔµÝŔµØőíęĕŏʭµŞŎ

ŏʭŞĸŞģĽŗĚĸŎŗęĕŏʭĤăʭŰùŗęŔýŔőŘáãù˫ĕĚĄĠáûʭăěʭýŔĄĿʭŰʯĂğùŐŰùĂğùŔÝŏíĚŃŔýÜŰĽĚďĚµý

ÜŰĚþŎʭŞÏŌĚÝùDŉěʭőŔĄµĤáĂµğùˉʭµŎùŏʭµőíĚµýùŗęŏĕŘµýĂµ÷ùĚŃŏʭµĠ˙ŕʭµýĂµ÷ùĚŃùęĊµŰŏʭµŰęʭŃ

ōŕŏʭĄğùĕùĖő
ŏʭőíĢŒŰĜáĚŕäĄ÷ùĚŃěùŏíĂ÷ùĚŃʭŕùęęĕŔİŞďęʭŞĄēùĕŘēĕùĚĿùäŎĖŒőùĕŗěùŔÞŒŰùʭŖŒă

ÜŰĂ÷ùĚŃŘÞŞőŔĄĠőùĕ˫ĖģŗĢŒŰĜáʯĕĕĚáĖőĕŘŒĤēʭő
ŔÞŋýŔőŘáĚŕäĄ÷ùĚŃŔÝĕĜőŏʭŰęʭŃěʭČŎ˫ĕĚ˙ģ

äŎʯĕŘģěʭČŎŔĄĠőùĕŗĜáĚŕŏíùęʭý˫ĖŰĕĂŎĚďŗĶŒŎä˙őĖőĚâő˕ʯäµğŘįʯŏʭµŞþĄŊùʾˁʽˆŁ˰ʲʾ�˄˰
˔

ŐŞŒØ˙ŕŌŘďĚŎäğĚþįʯĚâŰĕĚĠŀŎęùĖŎʭőäĸŞģʯŐŞŒ×ŔĄģʭâőĂğùˈ˰ʲŔØőíěùüµĄÞŎŔĸŞµģĚŕʭµĳ

ʯĂğùŏʭ˙ŕŁʭŀăùŏʭőíĚýěùŘċĂ÷ùĚŃĊŰùęŏʭŞŎŏʭŰęʭŃĂğù˰
ŏʭőíŏʭ˙ŕĂ÷ùĚŃŉŗùĖµĄŎŗěʭµČŎŏʭµŞŎ

ŏʭŰęʭŃùę˫ĖŰĜáĚýĖőùŗěùĢŒŰĜáùĚŃäĄ÷ŔÝġĚŰĘÏĕęŘŎĕùĚĿùäµħʭēĂµğùʯĖőĕŘŒµĤēʭő
ˇ˕ʯäµğĚþį

Ķ˙ČŎŏʭŞþŊùʯʾˁʽ˅Ł˰ʲʾ�˄ˆ˰
˔Ŕ×ĚáęĕŐŰùŉʭńŎäŒĔğěùěʭ˙ő˫ĖŎʭŞőˉʭŎùĚĄĠá˫ŉŘ˙ģŏí
ˍ
ʭħŘĨē

ʭýŔċŘăŔýŔ˙ŋÝʯěùŘċĂ÷ùĚŃęĕěʭ˙őùęĜŞőęĕäŎĚý
ĕĚŞá

ŏʭŖŞńĿŔĸŞģĜŞőãʭÏęĕŐŰùŔħĚķ˫ĕʭŖőŔýōŋŃäőěĄēùĕĚÏŔĖőù˰
ŌŘďĚŎŔŎŦķäŋďʭýĚăùŘĄŎŐĄĠőùĕ

Ă÷ùĚŃãʭŕĂŀŕŔőʭáĚýûŘċŗĂ÷ùĚŃàŒŕʭ˙ŕʭýŏíāʭµ÷ùĚŃùŘµĄĿ˫ĕùĕĂµğù˕ʯäµŋďĚ˫ÝĘµăʯ´ʭµŖńŀŊù

ʾˁʾˁŁ˰ʲˀ�ʾʿˁ˰
˔ŌŘďĚŎĖŞŖģŉŗùĜŞőěùęʭþĄķùŐĄģùĕĂ÷ùĚŃĚăùŘĄŎŗäýãęʭþĄķùĂµ÷ùĚŃėʭµģŐĔµğ

Ăğù˰ ŔĄŀá˕äŋŎʭķˈĖŞŖģŉŗùˇʯʯŏʭŞþŊùʾˁʾʿŁ˰ʲʾ˂˄˰
˔ŌŘµďĚŎĖŞŖµģäőʭµćęĕŐµŰùʭĄµğùęěùĚăùŘµă

Ă÷ùĚŃãʭŕ˫ĕŔőʭáŐĔğŔýŏʭŞŎ˫ĕęŗíĂğù˕ĖŞŖģʯäőʭµć˛÷ʭµğęĖŞŖµģʯäőʭµćʾˁʿʿŁ˰ʲʾ˰ʲĥ˃ʿ˅

Ōʲ˄ʾ˰
˔ŐŞŒØ˙ŕĚâŰĕŏʭŖŞńĿŗŏùĚĠŀŎŐŰùĵŘīŘŎùęęĕŔăŘýĢŕŗÚÏ˫ĕʭŖőĖőùŔÝęĕŔŎùĕùŐµŰùęʭĄµģŘő

Ŕý˛ńőŗäğęĚýę˫ʭÏãùùěŏíʭŕōŞŕùŘē˰ 
ĂĠĤőęŘµŖ˙ċŏʭµŖŞńĿŔĸŞµģęĕĆµĐýŉʭµĸĿùěʭµ˙őʯ˛µĨĿ

Ă÷ùĚŃʯŔýäğęĚýŐŰùŔŋøĠŎŔĄēùĕĚÏ
Ėőù



ʵʶʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϮϱͲϮϰϴ
d,��s�>/�/dz�K&��/&&�Z�Ed�dzW�^�K&�Y/Z�͛�d�/E�WZ�z�Z�
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ʶ
āʭ÷ùĚŃ˨ĵùŘőù

ãùĚýĂ÷ùĚŃĵùŘőùäőŘáʭőŘáŏʭŞý˫ĖģʲĂğù


ľŊùˉĚăùŘĄŎŜĄ÷ùĚŃŔÝěùĂŖċĖŒğŔýĖďĚăùŘăĖğĚý˰
ŏʭ˙Ŋʭķãęʭ˙ģĚÏěù˛ŕùĂŒğŗ˰äÝĖµőùěù

ŏʭ˙ŊʭķĸŞģʯŔĚýĚăùŘăĂ÷ùĚŃśʭŕĂŀŕŔőʭáãʭÏäŎĖőęʭĤĿ�


û˨ˉęŘŖĤŎŜĄ÷ùĚŃŔÝĖŒğŏíĎŞĐħʯĖģʭý7ĂĐħĖŒğěù˫ʭâőŏʭ˙Ŋʭķ˛ŕùĂŒğ5˰ʯŜŊŗŔýĖµď

ĚăùŘăʭńăęùŔĄĿʭŞőʯĂğùʭýĖķùŘŃśęŘĄğĕŏʭýěŜýĚķŗŜÞŰěùľďʭĨŎŜőʭ˙ĈķàŒŕʭ˙ŕŗśęʭŃŏíĜŞő

ęŘŖĤŎ
Ėģʭý


ĉˉĕʭďíŜĄ÷ùĚŃŔÝĖŒğŏíĎŞĐħʯĂğùŜŊŗʭŰʭýōğęĮµĔŊùŜőʭµ˙ĈķŏʭµĠ˙ŕʭőŗʭµŰʭµýĖµķùŘŃ

śęŘĄğĕàŒŕʭ˙ŕʭőĖģʭýŗʭŰěùŜăĚŖģŏŘØ˙ŕĂ÷ùĚŃęŘŖĤŎęùĕęŘēĚýĖģʭþő˰
ŔýśĚŞáęʭÝŐµŰùĂµ÷ùĚŃ

ęĕāŗŦăŏíĚŃŗěʭ˙ő
Ăğùŗęʭő


ĕˉėʭģŜĄ÷ùĚŃŔÝĖŒğŏíĎŞĐħʯĂĠŞőĖŒőʭŎˈÜŋˎŎŌˎŘ˓ŰŐˑŰ éĖŊùˇʯŔýļŞħŔʭŎŜīŗüĨőŌŘŰ


ŕ˨ µ˨
ŜâĄēʭğŗˉŉŘĸČŎŜĄ÷ùĚŃŔÝʭŖŒăŔý˛÷ʭŃŏíĂþĠő˫ĕùĕŜŎĕŘµģŗÖŞŕŔµőŘáĝʭµğùŜµŰùŗę

ʯĕęùĖőĖŒőʭŎˈʭ ˎ̇ çőóˑŜĤˎĔ˓ŰŔŋŊùˇŔÝŔýĶĿęˈŔŋŊùˇĂ÷ùĚŃ˫ĖģĂµğù˕ʯäįŘŞµğŏʭµńăťùʯäýʲʭµăʾ�ʿ˃ˁ˰
˔

7Ă÷ùĚŃŔŀŞŒďŘýù5˕Ė˙ďùʯęʭĄĔŎōČĸŎāʭ÷ùĚńŊùʯʾˁʾʿʲŁʾ˅ˀ
˔


ŗĂ÷ùĚŃŔŞþģŔýĆŰĖďĉę˒ĖŎʲŜĄ÷ùĚŃŔÝśùĚýĚŞĠŀăŔ˙ŋÝʭŰŜăęʭþķĚýāʭ÷ùĚŃŉŘ˙ĸŎŔĿʭīùʯ˫Ėģ

˛ĈŎĂ÷ùĚŃˈŔˏŊˎŗˎđː
ˎ
ïŗ˓

ˎ
ïĂːē˓

ˏ
ïˇŔÝˈŐ˓ŎˑæŌ

ˏ
ïˇŔĿʭīù˫Ėģ
Ăğù

ęĕä˙ŞĠńăĚâŰĕĂ÷ùĚŃüĠďĚýĂŖċãùęùĕŔőŘáãʭŕŔŊĜŒŎŗĚ˫µþĄĸŎŗŔµċęùĕŗŔµċęĖŎʯĂµğù

ŔŊĜŒŎ÷ùĚŃäĄĂğùŔÝĚýãʭŒþŎäğęĚýãʭŕä˙ŋķĂýʭćäŎĕŘģŗŏʭ˙ŕĂ÷ùĚŃäőʭŞďŗĚþŎʭŞÏŌĚÝùDĚý

ĂŎùĂğùŗęĕĢőùĕĂ÷ùĚŃĂŞķŘµīŘŎĕęùĕŗŏʭŞķĖµŎŗŏùĚµÞŒŎĚăùŘµăŏùĖµýĚµĴőĖµőęùĕ˕ʯä˙ĳʭµÝ

āʭĸŊʭİŎĂ÷ùĚŃŏíĚŃʯʾˀˆˀʲ˄ˆ
˔

ʷ
ĚăùŘăāʭ÷ùĚŃ

ĚăùŘĄŎŐŰĖýĂğʭŒĸŎŔÝęĕäŎʭ˙ăāʭńþįŏíĖĸăĕùŏŦŃʭőęĕãĖďĖŒģʭýŔÝłĿùŘăŏʭµőíĚµýûĘµÝ

ŔýęŘįãĕʭķŐÞ˙ŎʭőĖģʭýŗüċŘŎōŋķĕĕĚá˕ʯĚŀĴŎʯłµĿ˰ŉŘħùʾˁʿ˂Ł˰ʲʿ˰�ʿ˂˰
˔ęĕōµŋķĂµ÷ùĚŃ

ĜŞőŔýŐŞ˙ŕʭŒĸŎĕĚýęʭÝĕęùĕˉäŒĸŰĲŀďĚăùŘăěùãùĖĄýùĖŒğʭăŏĖŞğęŔýäþőŌĚµÝùDãęŗĚµīĂµğù

˕˰ ʲÛ
ęʯûĕŘŎʯãĕʭČğäýʭŰěęùĚăùŘăùĚŃāʭ÷ěù˫ʭáĖŰĕĂŰíŔŋŊù˛µīʭĿʯäµőùĚÞŒŊę˫ŗĕ˄ʯę˫ʭ˙µģʾˀʯ

ĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˅
ʯäŋŞýĽŦĄēţùŐŞýʯāʭ÷ùĚńŊùʾˁʽ˅Łʲ˄˃
˔



ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʶʴ

ˬʭáĖŰĕ˨Ėńő˨
ľŊùĚăùŘăĂ÷ùĚŃʭŕ

ŏùĖŃʭő˫ʭáĖŰĕĚăùŘăŐŰùŔőŘáŉťĖĄğù˫ĕĚÝĖőùŔÝʲĂĠĔőʭýäŕʭâőŔýŉʭďŏʭŰęʭŃŗäµŃĚįŔµÝęĕ˛µńő

Ă÷ùĚŃėʭĔăùĚÝ˫ĕʯĖőùŐŞńŰŔýĕʭďíŏĕŘýŏíʭŕùęęĕäÏĖŕùŘē
ĂµģùĕʲŌŗĕĕʭŒĄµğùĚµŕĂµ÷ùĚŃŔµýãŗùę˰ŗ

ãęʭŃŏíĉʭČĄďù˰ŗŌùĖÝĚŕěùŏʭŰęʭŃĚýĂĐħĂ÷ùĚŃʯĕŘēãʭŰŘáĶİŃĖŒğŏʭŰʭÏ˰ŗŐĄĿʭŰŏíŔýĕŘµēãŗùę

ĂğùŐŰù˰ŗʭŎùęěùĂğĕäýʭŰŔýĚăùŘă˕ĚĴőĕęŘŎ˰˔äŎěʭýĕęùĕ˕ʯäŰŘēʯŏʭŞþŊùʾˁʾ˅ʲŁʾˁˆ
˔

ŏùĖŒŎęŗʭýŔýĚăùŘăĂ÷ùĚŃʭŕĜŞőŔýŔŊĕùãùĖŒ×ÜĠ˙ăŔĄĠċĖőùŔÝęĕŐŰùŉʭńŎęĕĖďŉʭČŎŔý˛ńő

ŗĖńőŏíʭŕŔĄēùĕĚÏäŎʲĕŘģ

˛ŞŊĕŉŗù˰ʲŏʭâ˙ŕ˕ŏʭŎĖńĄŎŗŏùĚēðĄŎ˰˔ĚýŐŰùĚăùŘăōŕŏʭĄğùĕùĖő˕äŰŘēʯŏʭµŞþŊùʾˁʾ˅ʲŁʾ˂˂˔


˰ęĕĖńőäŎ˰ŏíĂŀá˰ŏùŘă˰ʲʭýĕŘċŗùäĿŦĄēŐģŗęęĕʯĵŘīŘŎŐĔğŏĖőùęěùŁʭŀăùęĕŏíäŒĔğĽùĜµá

ŗäýĝʭğùĂğù


Ōŗĕ˰ʲŌʭ˙ĄŕùŔýʭĐħŗŏʭĸýʭăŔýŏíĚŃʯĂŰʭÞďěùŐŰùĚăùŘăŏíĕęùĕ˕ŏʭ˙ŕ˔ęĕ˰
Ėµńő˰ōµŕ˰˛µŞŊĕ˰ŐµŰù

äŎĂŀá˰ ŏùŘă˰ʲŐŞýŌʭ˙ĄŕùŔýŏíĚŃŗĚăùŘăāʭ÷ùĚŃãĖőŘŞÏĂĿʭŰä˙őĕĕĚáʯŔÞŋýŐµŰùŌʭµ˙ĄŕùĚăùŘµăŘµēĕ

ŏíĚŃùęŔýāʭþćùäŎĖőʭğę˰
ʭýĕęŐŰùĖőŘŞÏʯŔőŘáĚŕ˛ŞŊĕäµŒĄþŎĚµýŏíĜµŞőŔµýĢŊʭµ×˫ĖŞµĤÝäµŎĕŘµģ

˕ʯãęùŘőùŏíĚŃęĕŔŒŰíĒŰęʭăʯʾˀˆʽʲˁˀˀ
˔

ŌŘğ˰ʲŉťĖĄğùŔýĆŰĖďˈ˒ŏˎóˑŏˎíĚ˓ńˏŊ˓ùŉˎĜˎőˎäŋˎķˎĀˑĸˎþ˓ğˎ¶ĽĚˏď˓
ˎ
ïˇŔÝŔŎŦķä÷ʭþįʭþįŐŰùŉťĖĄğùùęōŞńķ

ŗĚýŌĖķăĚăùŘãʭÏäŎĕęʭĤĿ˕ʯĚÝʭĿŔŋČŎŏíĚµŃĂēʭŒµģ˅�ˆˀ˰
˔ĞµÏ˫ʭáĖµŰĕĚăùŘµăĂ÷ùĚŃʭµŕŔµ×Ěá

äőʭńńĐŎěù˛ŕùĂŒğĚýęʭþĄķùŏíãęʭĤĿʭÏʯĖőęùĕäŕʭáĖŰĕûùŘħʭőŗŔµŊĕùãùĚµýāʭµþćùŏíĖµŎíęʭÝʭő

Ăğù˕äŰŘēʯʯŏʭŞþŊùʾˁʾ˅Ł˰ʲʾ˂˂ŗʾˁˆˉûĕòŎŗãĖ˙ĐŎʯĕĚĿˈāʭµĸŊʭİŎĂµ÷ùĚŃʯŏíĚµŃę˫ʭµâőù

ŘăĚăùāʭ÷ùĚŃˇʯʾˀˆˀġ˰ʲʾ˂ˉʯä˙ĳʭÝˈäğęĚý˛ŰťĕĚăùŘăāʭ÷ùĚŃĊŰùęˇʯʾˀˆˀġ˰ʲ˄˂
˔

ĂŰíŔŋŊùäŰŘēŔýŔőŘáãùĭŘĠþŎŔýĆµĐýĽŦĄµēùĂ÷ùĚŃʭµŕŗĖµńő˫ʭáĖµŰĕĚăùŘµăŔµĄēùĕĚÏĂµğù

˕äŰŘēʯʯŏʭŞþŊùʾˁʾ˅ʲŁʾˁˆ
˔

ŏíĚŃäőʭŕŗÚÏěù˛ŕùĂŒğęĕãęʭĄŀáĎŰĚħŗĽʭŀģŔýŌĖķĚăùŘăŐµŰùŃĂ÷ùĚʭµŕŏʭµķėù˫ĕĚÝĖµőù˰


ãĚþįŔÝěùŏʭŎʭâĤŞÏŔńĿŗĚŞĠŀăŗōŋķĂ÷ùĚŃ˕ęĕ˛ŕùĂŒµğ˰˔ʯĂµğùŔµýûùŘµħʭőŏĕŘµýę˫ʭµÏãùěù

Ă÷ùĚŃʭŕŏʭķėùĕęùĕ

ˍ
ŦĈŎěùãĚăĚýĂ÷ùĚŃˈŗʭŎŏŘķĕʭĔŰˇʭýŏĕęŗí˛ŞŊĕĚýˈŗʭŎŏŘķĖµĔŰˇ˕Ě˫µńý�ˆ˰˔

ŐĔğäŎĖőùę˕ʯãĚþįĶŎʭċʯŏʭŞþŊùʾˁʿʽŁ˰ʲʾ˰�ʾ˂ˀ˔
ŐŞŒØ˙ŕĂ÷ùĚŃüĨőˈÿęʭČăˇ˕Ě˫µńý�ʿ˅ʿ˰˔

ùęĕŗĕĚŎäŎĕęʭ˙ģ˕ʯãĚþįʯŏʭ˙ŕʾˁʿʽŁ˰ʲˀ˰�ʾˀʿ˰
˔Ěáùãŗ˫ĖŰùĚăùŘăùęäŎĚýĖŞýʭăʯĜáĚŕŐµŰùĕęŗ

ĕùĚŰùùęĚýĕŘēùŗęä˙őĖŰĕ




ʵʶʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϮϱͲϮϰϴ
d,��s�>/�/dz�K&��/&&�Z�Ed�dzW�^�K&�Y/Z�͛�d�/E�WZ�z�Z�

�����������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŐŞŒØ˙ŕŐýùãęĜċŜŎĖĠŰŘő˰ʲęĕĂ÷ùĚŃʯĎŞĐħĂńĿùŘŎʭýĖµķùŘŃŜµýĚķŗĂµńýʭİŎʭµýŜµÞŰěù

ľďʭĨŎőʭ˙ĈķŜŗĂĐħĖŒğŏíãĚŎùãęŗĚīĂğù˕ŐýùãęĜċʯĚĤŒŊùŜĿāù´ùĚńŊùʯĚĤĸŊùäýʭµă˰ʲ

ʾ˰�ʾˀ˰
˔ʭýĚăùŘĄŎŐĄĠőùĕĂ÷ùĚŃʭŕěùıʭĐŊŏĕĚÝŐŰùĮŰùĚģäýěʭµŞőōŞŕùŘµēĕŘµý˰
ŔŎʭµģŘýùĜµŞőŐŞµŒ×

ŔĄģʭâőĂğùˈ˰ʲĚăùŘăāʭ÷ùĚŃŔőʭâĄŀŕãĚŎùĂğùŔÝęĕęʭĄŀáäŕŗĚáěùŐŞ÷ĚńŎĚēðĄŎĉùŗęŔĄĿʭŰùĂğ˰ˇ

˕ʯŔŎʭģŘýùĖģĚ˙ŊùʯĜŞċŘŊùʾˀˆ˂Ł˰ʲʾ˄˃˰
˔ŐŰùŔŋ˙ċãʭŰŘáŏíĂµğùŔµÝęĕŏʭŎěãʭµŕŐŞµĤŞÏŐµŰù

čŦİħùčĚİŎ˫ĕŘþőʯĂğùŔÞŋýʭýŔċŘăŔýãŘČĄĠċŌʭČőùŔĄĿʭŰŐŰùŔČŞĄőŔýĂğĕäŎĖŰíŔÝŉŘµŃŔµý

ĚăùŘăĂ÷ùĚŃʭŕʭŰĖńőŏíęĕüĄÝŏùĖŒ˙ĤőùĕŐŞĤŞÏ˫ĕŘþőʯĂğùŔÞŋýŔŒŞĤŞÏĖŞÏĢŰùŏíŔýŏĚµŃōČŒµÏʭµŰ

ōĤģäŎĖğę˕ʯûĕòŎãĖ˙ĐŎʯĕĚĿˈę˫ʭâőùĚăùŘăāʭ÷ùĚŃˇʯʾˀˆˀʲʾ˂
˔

ĽŦĄēù˨
ûˬʭáĖŰĕ˨ʭŕęĕĚăùŘăĂ÷ùĚŃ

ŉŗù˨ʲŏùĖŒŎęŗʭýŔýĚăùŘă

ŏŗĜĿùĚýäőʭńńĐŎěù˛ŕùʯĂŒğãęʭ˙ģÛĖőù˰ěùŏʭŖŞńĿäĸŞģĖŒőʭŎŔµŎŦķäµŋď˕ʯäµŋďĚ˫ÝĘµă

ʯ´ʭŖńŀŊùʾˁʾˁŁ˰ʲˀ˰�ʾʿˁ˔˰ʯĖŞŖģäőʭć˕ĖŞŖģʯäőʭµć˛÷ʭµğęĖŞŖµģʯäőʭµćʾˁʿʿŁʲʾ�˃ʿ˅Ōʲ˄ʾ˔˰ʯ

łńĐŎäÝĚÝ˕łńĐŎʯäÝĚÝĶŎʭċʯĖħʭń˙Ŋùʾˁʽ˅Ł˰ʲʿ˰�ʿˁ˂˰˔ŗ˕˰


ŐµĠď˫ĕùěʯäµŋŎíŏíĚµŃĜµáĚŕ

ľŰĚĐăʯ˫ĖĤőʴʶʻʹġ˰ʲ˄ˀ˰˔ĚýĚăùŘăĂ÷ùĚŃʭŕãęʭĤĿʭÏ
Ėőęùĕ

Ōŗĕ˨ʲŏùĖńĄĸŎŔýäŀőĚăùŘă

˫ʭáĖŰĕęŘŖĤŎŏʭ˙ŊʭķŔĸŞģŐŰùĂğùŔÝÖŞŕŌùĖÝěùĂ÷ùĚŃʭŕĚăùŘĄŎĖŒĄµĠŞő˕ʯäőʭŖŀµħùŔµŰʭŖőʯŔµŰùęĖŊù

ʾˁʿˆŁ˰ʲʾ˰�ˁ˅ˉʯäŃùĚķĀŰʭŖőʯęʭÞĿťùʾˁʽ˂Ł˰ʲˀ˰�ʾ˃ˀ˔ʯ
ˍ
ŦĈŎŌŘµďĚŎĒŞµģäµğŘįĚµýŉŗĜµőŏíĚµŃŔµý

ĽĚďĖďùŗäĄ÷ùĚŃ˰ŗʭĄÞŰĖŞÝðăäŎĖµŒÝ˕ʯäµğŘįʯŏʭµŞþĄŊùʾˁʽˆŁ˰ʲʾ˰�˄˰
˔ŌŘµďĚŎäµğĚþįĜµŞőĚµýĵŘŞµģ

āʭŰùŗęŔĸŞģęĕŉŗĜőŏíĚŃŔýÜŰĽĚďãęʭĤĿʭÏĕęùĕ˕ʯäµğĚþįĶ˙ČŎʯŏʭµŞþŊùʾˁʽ˅Ł˰ʲʾ˰�˄ˆ˰
˔üďʭµħ

ĚŕùŘċĜŞőäŎĖĠŰŘőˈ˰ʲĽŗĚĸŎęĕüŕĘŎʭŎ˕ŔĸŞģ˰˔ŐŰùĂğùŔÝŏíĚŃÜŰ˰ʭýĽĚďÜµŰ˰ĚµýĚþŎʭµŞÏDŉěʭµő

˫ĖģĂğùŐŰù˰ŗŏʭŰŗùęĖőùŔÝęĘýĽŦĄēùäŎĖŒµģʭÏˇ˕ʯäµŀČőʯŌŦÞŊùĚŕùŘµċʾˀ˅ʽŁ˰ʲˆ˰�ʿˆˁ˰
˔łµńĐŎ

äőùĚĐýʯ
ˍ
ťŗùĘēùŔýĂ÷ùĚŃãʭŕęŘŖĤŎùęŔőŔý˛ŞŊĕʯāĚŖģŔÞŋýŔý˛µŞŊĕāęŗĚµīŔµŞńăäŎʯĕĚŰĘµÏŐŰùĚýʭµŒý

āĚŖģĂ÷ùĚŃęĕĚĨķŐŞŃĕʭħFãĚŎùãęŗĚīĚŞĻäŎĖŰʭ˙ő˰
ʯ
ˍ
ʭŞőʭćĚăùŘăùęŔý˛µŞŊĕŏíŔµÝŏʭµŰŗùęŏíěù˛µŕù

ĂŒğʯĖŒĄĠŕŔýĢŊʭ×äŎĖĤÝ˕ʯäőùĚĐýł÷ùĖĐŊùĚ˫īʭŒŊùʯʾˁʽ˂Ł˰ʲ˅˰�ˆ˃µˆˆ
˔

ŔċŘăŔýŐŰùŔĄÞőãęŗĚīĂğùŔÝĭĚģġĚŰĘÏĂŰùŗęŏʭ˙ŕŔńćŏĕŘýãŗùęĂµğùŗŔĸŞµģŏĕŘµý

ãŗęĕŐŰùʭĄğùęĢńőŐŰĚĿíĂĠŞőŐŰùěùʯŗęŉʭċęŏʭğʭŒģĚýŔµńćŏĕŘµýãŗùęŗŔµőĢĄŊùĖµķãęʭµĤĿʭÏ

Ėőęùĕ˕ʯäőʭĐþğāʭŞŋÝäĿōŋķŉʭċĚŊùʾˁʾʽŁ�ʿʾ˔ʯĞÏŐŰùĕùĚŰùŗĕęùĂĠŞő˰
ŌŘďĚŎäőùĚĐýĕŘµē



ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʶʶ

ęĕãʭċãʭċûʭĄÝäŖńĿġùˈł÷ùĖďˇʯäăʭŰùŗęŔÝęĕĖŒğŏíʭŕäŋĿŘőŗʭŰäőŘÞµğµµěùŏʭµŰùŗę˛µŕù

ĂŒğµĂğùʯ˫ĖŰĕ˰ ʭýęʭþĄķùäŎĕĚâő˰
ĒŞģãęʭĨőùĜŞőĚýŐŰùęŗʭýĂµğùŔµÝŔ×ʭµĠýęŘµĴŒŎěùʯĚăùŘµă

ŏʭ˙ŕĚăùŘăěùŘċĂ÷ùĚŃŔýŐŰùĂ÷ùĚŃʭŕʯĖģʭýÞŋýŔûŘċŗĂ÷ùĚŃŔýŐµŰùĂ÷ùĚŃʭµŕŗŌĖµķěùŘµċĚµâŰĕ

Ă÷ùĚŃʭŕˉŔÝùĚŰěĂþĠőŔýŏíʭŕōŋķŔýŏíĚŃŏĕŘýōŰęùĖő˕ʯãęʭĨőùûʭĄÝʯ˫ŦĨŊùʾˁˀʾŁ˰ʲʾ˰�ˀ˂ˆ
˔

łńĐŎäőùĖ˙ŕęĕĖńő˫ʭáĖŰĕĖŞŖģäőʭćʯ˫ʭáĖŰĕĚăùŘăùęŐ˙ĬĄŎĪŃʭµŒăŗ˫ĖµĠŀŎ˛ýʭŃĚŞĻŔµŞċŘă

äŎĕĚ˙ģ˕ʯäőùĖ˙ŕčʭþĨŎʯŔŞńŀŊùʾˁˀ˅Ł˰ʲʾʿ˰�ʾʾʾ˰
˔łńĐŎäĻŦý˛ńőĂ÷ùĚŃʭµŕùęŔµýĚµþēĖµďùŗ

äŎĖőùĕŔÝŏŦŃʭőŏíʭŕŔőʭŖŒăěù˫ʭáĖŰĕŔĸŞģĖċùŗĮŰùĚģ˛µńőʯĖŒĄµĠŞőŔµÞŋýěù˫ʭµâő˛µŕùĂŒµğĜµŞő

ä˙őŏùŘăęʭþĄķùŏíʭŕùęĂĿĚŰĘÏ
ŉʭďŔőŘâ×äµēĚýŐĔµğěùĚăùŘµăŐµŰùĂ÷ùĚŃʭµŕŔµýŏʭµŞŎäŎĖµőęŗí

˕ʯäĻŦý´ťíŐ˙ďĚŊùʯʾˁʿʽŁ˰ʲʾ˰�˄ˁ˰
˔˫ʭăŘÝŐĔğŔÞŒŰùʯĕùĚĿùãęʭ˙ģĚÏěùŔĸŞµģŗ˛µŕùĂŒµğŔµý

ĚăùŘăāʭ÷ùĚŃʭý˫ĖŰĕęʭÞőùäŎĖőĚâő˕ʯäµŀČőĚŕùŘµċʯŌŦµÞŊùʾˀ˅ʽŁ˰ʲˆ˰�ʿˆ˂ˉʯä˙ĳʭµÝˈäµğęĚý

˛ŰťĕĚăùŘăāʭ÷ùĚŃĊŰùęˇʯʾˀˆˀġ˰ʲ˄˂
˔

ʸ
ĖőŘŞÏĚăùŘăĂ÷ùĚŃʭŕʭýùŗęŏĕŘýŔőŘáãʭŕŏíęĕ˙őěʭ

ĆĐýĚăùŘăĂ÷ùĚŃʭŕʭýĵŘīŘŎęʭĄģŘőãĖőŘŞÏĽęÙĕęùĕˉùĚŰěʭýāʭþćùĚăùŘăĂ÷ùĚŃʯʭµŕʭµýŔµċŘăŔµý

ĂŞČďĂ÷ùĚŃĚăùŘĄŎěùĚþŎʭŞÏŌĚÝùDʯùŗęŏĕŘýŔýęʭÝŐĄĿĚáŌùĖÝĚŕěùŏíʭŕęĕěʭ˙őĎµīùŗĚÏĂµğù˰


ĒŞģäŰʭŖýäŎĖĠŰŘőˈ˰ʲŏʭŖŞńĿŔĸŞģ˕ŏŗĖýľŊʭĔŎ˰˔ĚýĖőĚĴő˰ ŐŰùŔÝĚµŕĚŃäµĄ÷ùěùāʭµŰíäµőíĚŃĚµáù

ĚăùŘĄŎĖģʭýʯĂ÷ùĚŃŏíęĕěʭ˙őĂğùŗęˇ˕ĒŞģäŰʭŖýʯ˫ŗĚĸŊùʯäńćŘŊùʴʶʺʴġ˰ʲʾ˂˰
˔
ˍ
ùĚŖŃęĕŐŰùōÞď

ŔýäŋŞŊĕĚâŰĕŏŘØ˙ŕ˛ŞŊĕ˛ŞŖĠăĚýŔĸŞģãěʭŞőĖŕùŘĔőĕŘý˰
ŏŗĖµýġĚŰĘµÏŐµŰùʯʭµŒþŎ˫ĖµķʭŃŔµŞŊŗù

äĬĄńŎŏíĂğùŔÝĚŕäĄ÷ùĚŃʭăĖőŘŞÏŏíʭýŏʭŎŘĨĸŎEŔýāʭþćùĖğĚőʯěʭ˙őʭýŏíĶĿùęľŞŋÞăĂµĠŞő

˕äŰŘēʯʯŏʭŞþŊùʾˁʾ˅Ł˰ʲʾ˃˃
˔

Ŕ×ĚáʭýŐŰù˫ʭâőĆĐýĚăùŘăĂ÷ùĚŃʭŕęĕĵŘīŘŎùŗęŏĕŘýŔőŘáãʭŕĂ÷ùĚŃęĕěʭ˙őäĤńőäğʭğùŗ

ãĖŞŋÝʭŀŰùäŎˉĖŒÝʭŎùęĕäŒŞŞþăʯĚâŰĕāʭþćùĚăùŘăãĚŎùĠĠáŔĄěùěùŘċĂµ÷ùĚŃęĕěʭµ˙őĂµğùˉùĚµŰě

ōŋķŔýĚăùŘăʯōŋķŔýŏíĚŃŏĕŘýŏíĂ÷ùĚŃʭŕùęęĕäÏĕęùĕ
ĞÏÖŞŕŔőŘáäĄğʭÝãĖŒğęĕŐŞµýĖµŕùŘĔő

ʯĕŘýŔÞŋýʭŖŒăĩęʭĸăäŊťĕđęäŎĖŰʭ˙őŗŔÝʭČőíěù
ˍ
ťʭµ˙ċùäµÞŰěùŐµŰùŗĕĚŕʭµĳĕùĚµŎäµĸŃùŗŔµŰí

ĂĠŞőʯ
ˍ
ùĚŖŃĚŕŗĕĮŃʭĠăùĖŞÏäŎĖŒŒÝŗĖŰʭýŔý˛ħùäĴŀŊʭŰäŋ˙ķĵŘċęĕĚÝˉùĚŰěĚĄĠá˫ŔŊĕùĎŞċĚă

ŗʭŰĚŞŞĔă˕ęĕŉĕʭĸăŗĎŞċùĚă˰˔ʭŖŒăŔŊĕùŔŞŒĳùęġĚĄµĠáäŎĖµŒŕĕŗĜµáĚŕŔµŊĕùäµĸİŃęŗĖµĨŊùùęęĕ

Ěýä˙őĖőĚŞá˕ŏʭ˙ŕ˰ʲʾ˃˂
˔



ʵʶʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϮϱͲϮϰϴ
d,��s�>/�/dz�K&��/&&�Z�Ed�dzW�^�K&�Y/Z�͛�d�/E�WZ�z�Z�

�����������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĖńőŐŰùŐĔğŐŰĖýŏʭğŐÞ˙ŎĂğùŔÝ˰ʲ
ˍ
ťŗùʯōŋķŔýŏíĚŃŏĕŘý˕ŔČŞĄőĚăùŘă˰˔ãùĚýĂ÷ùĚŃęĕěʭµ˙ő

äĿʭÝĖģʭýˉùĚŰěäŀŞŋÞăĜċŏʭŞăùŔýŏíĚŃęĕěʭ˙őĚý˫ĖŖķľŋÞŎĂĠŞő˰
ęĕûʭµýûŘµċŗĂµ÷ùĚŃŐµŰù
ĚŞþĸăŔýōĤ×äŎĕęŘēˈ˰ʲüČŰäĿÿŦħĎþĨŊùŗŐŞĄĸÝĚŊùŐŞĄŊŗťùŐŎĚ÷ʭğĪ÷ùĚŀŊùĀ÷ùĚŃˬęŘğĖ˙ĐŊùˇ
äēĚýěùŏʭŖŞńĿãʭķĕùĵʭ˙ċùĖőęùĕ˕ʯōŞÞďÜĠ˙ĄĠŎ˫ŗĚĸŊùʯäńćŘŊùäýʭă˰ʲ˃˰�ʾˁ˄˰
˔ŐĔµğęĕŐµŰù
ĂğùŔÝĚáùĂ÷ùĚŃˈÜŊʭŎŌŘŰŐŰĖŊùˇŗĂ÷ùĚŃˈÜŋŎŌŘŰŐŰĖŊùˇĚŕŗĕŏíĚŃŗ´Ĝċę˫ŘğĖ˙ďʯĖŒģʭý
Ŕ×äĸőʭŎãùĚý´ùĜċùŗ´ùĚýùŔŎėʭýŏʭŞăùŌùĖÝĚŕĕŘċŗʱĕęùĕ

ˍ
ʭŞőʭćʯŔ×ĚáʭŖŒăäÞŰěùŗĕĚŕʭĳŔµŰíĕùĚµŎ

äĸŃùŗĖģʭýˉʭŎùŔ×ʭĠýŏùŘĄýęĕŐŰùŉʭČŎěù˛ħùĚŞŞĔăĚ˫ŖýĂĠċʲˈʭ˙ŖŰʭýāĘēùŐµŎûʭµýōŞŋµĠĄŊù
Üĸµğŗˇ˕ʯäŋŎʭķĚď˛÷ʭğŗʯŔĸŞĤŊùʾˁʽˆŁ˰ʲʿ˄˰�ʾʽ˅˔ˉˈŔýĚµŕŌùĖµÝěùŐµŰùŗĕĂµŰùŗęʭµý˫ʭµâő
ōŞŋĠăŏĕŘý˛˙ķäŒÝʯäŋ˙ķûùŘħäŕùŘēĂģùĕ7˰ˇŗŔ×ʭĠýĚýŌʭČőùŏí˛˙ķûùŘćäŕùŘµēĕĚµý5

ˍ
ʭĈŊʭćʯęĕĕęŘŎĚ˫ĄĠáŔŊĕùĚŞŞĔăŔÝʭŖŒăŔŊĕùŔŞŒĳùęŎùĚĿäĕĚŞáʯäŎŏùŘăĂŀá˰ʲŔ×ĚáŏíĚŃęĕġęŗĖµħ
ěùĂŞĸİŃęùĕęŘēĚýĂğùˉʭŎùĢĄŊťĕěùŔþăĚŎŐĳĚăùĚĿä˙őĕŗęʯ

ˍ
ùĚŖŃĚĄĠá˫ŔŊĕùĚŞŞĔăŐŰùŔőŘáĕęùŘŎ

ùęĜŞőĖŕùŘēùĚĿĂĿĚá˰
ŐŰùěùŗęʯĚáùäŖŞńĿęĕĠŎøŔŋěùŘċʭŰŌĖķěùŘċġĜŞŎíʭµýĚµĠ˙ŕĞµÏěùÛʭµÏ
ŏĖģěùĪŞďŗĢŞÏěù˛ĠĻĕęÜĠ˙ăŔýŔŰíŔŀŰĚģ3PJĈĒ÷QûýQɊ PÎ TíPȩĒŠ PÇH TÎ Qü TÞPȬ2˕Ě˫µńý�ʿʿʿ˰˔ˈʭµýŗ
ŏʭőíäÞŰĕĜőĖŞŒÞőʭăÛʭÏĖőŘģ
˰ˇŌùĖÝĚŕěùŐŰùŗĕĂ÷ùĚŃ˕ŏĚŖˏİ˓ŰˎŗŏĚŖˎ çİŰˎ˰˔ùęʯĖŒŰĜáĚý˫ùęùŘĄĿłµþįŏí

Ă÷ùĚŃãùĚýãŗęùŘ˙ŕäŎ
ĕŘģŐģŗęĂğùŔÝĚŕäŖŞńĿäĸğŏíĚýĕęùĕŔÝęĕŒŰĜáĢĚŕĂ÷ùĚŃŗùŘĄĿ
ʯŏĕùĕŔŊĕùĎŞċĚăŏíĂ÷ùĚŃùęĚĴőĖŎĕŘēęùĚŃĖŕĕ
ŏʭ˙ŕŔőŘáŔÝŌʭµŎùäµŒŞ˙ēHęĕĎŞċĚµăĂµ÷ùĚŃ

ˈÜŊʭŎŌŘŰŐŰĖŊùˇŐŰù˰ŔőŘá˫ĕęŗíĂğù˰ʲˈŔØőíŔýĚĴő˫ĖŒĠŰŘőäŎĖğęʯŏíĂğùŔµÝˈÜµŊʭŎˇĎµċùęʯ
ŔÞŋýŐŞĸĄŎĂğùˉùĚŰěŐŰùę˫ŘğŔÝęʭþŎŗę˫ŘğŔÝęʭþŎĖŞďŘă˛ĈŎĚŰʭğęŘğŔŞőíĚŃĂĠŞőʯŔµÞŋýŐµŰùŗĕ
ę˫ŘğùęŏŘ×ŌĕĚŎęĕěʭ˙őĪŰùĚĿŗ˛ĿùŘőäŎĖŒőùŘēʯęĕĚŕãĚĨķěùęʭĨķùʭŕĖħŏŘµŞŋŞŎĂµŞĸ˙ċ

ŐŞ˙ŋĠŎěùʭŕĖħŏŘŞŋŞŎĂŞĸ˙ċãʭŕŐŞ˙ŋĠŎ˫ĖŞŒģĖőù˰ ŗʭŖőíěù


ŐŞ˙ŕęŘįŔýĶŎʭĠăŐŰùŗĕę˫Řğ
ŔŀŰĚģŔýŐŞ˙ŕęŘįŔÝäŎĖŒőùŘēʯäýÜŰĚďĽĞÏĢŞÏŗŗōÝĕʭŰěŗěùŔ˙÷ùãĖŕEŗĚþŎʭŞÏùĖēD

ĂýʭćĂğù˕˰ˇ
ʯäŒŞ˙ēĚŞĠŀăŏíĚŃʯĖŞČŎʴʶʻʷġ˰ʲʿ˰�ʾˆˁ
˔

ʹ
ęʭþĄķùÜŰĂ÷ùĚŃ

äēĚýěùŏʭńńĐŎĚăùŘă˰ĚýŔőʭâŰĂ÷ùĚŃŔÝŏʭ˙ŕĂ÷ùĚŃōħʭķŔýĂŰùŗęĦŀďʯĂğùãęʭĤĿʭÏ
ĖµőęùĕŔµý

ŐŰùŏʭŞýŔÝŔý˛ŞŊĕĚăùŘăŏíĚŃęĕęĘáʯŏʭŎěĂ÷ùĚŃĊµŰùęŏíŏʭµŒØ˙ŕęùŘĄµğù˫ĖµőʭŎĂµğùŗĽŦĄµēù˰ ĜµáĚŕ

Ă÷ùĚŃʭŕęĕ˫ĕʭŎāęŘħ˰ŗŏíęùĘáĚćù˫ĕŘµþőĂµğù˰
Ă÷ùĚŃãʭµŕĂŀŕŔµőʭáŗ˫ĕŔµőʭáʭµŖŒăāęŘµħ˰ęĕäµēĚý

āʭ˙ŋÝµŔőęĕŏŗĜĿùʭŰĢŕʭÝŔ˙ŋÝµäăŗʭŀăŔý˫ĕęŗí˰ ĕŘċŗĂğùŗŏŘ×ŐŰùĂ÷ùĚŃʭŕŔýŔőŘáĚþēĖďùŗ˛µńő

˫ĖģʯĖőùįùŏʭŒŞ˙ĢĔýĖŒĄĠŞő˰
ŏŗĜĿùĚýäīęʭĸăŔÝʭýōğęĊŰùęŐŞýŏʭőʭ˙ŋĠŎĖµőęùĕ˰
ĞµÏĜµáĚŕĖµŰʭþőŐµŰù

Ă÷ùĚŃùęōŞŖőùŗãùĚŰĘÏ˰ŗĚâŰĕĂ÷ùĚŃʭŕōŞģʭý˕ʯäĻŦýʯŐ˙ďĚŊù˰´ťíʾˁʿʽŁ˰ʲʾ˰�˄ˀ
˔



ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʶʸ

ŔýäőʭŞýĚâŰĕ˰ʲʭŖŒăŐŰùĂ÷ùĚŃĊŰùęŐŞýŏʭőʭ˙ŋµĠŎùęĂµČďäµŎōŞőùĕŗĚµâŰĕĂµ÷ùĚŃʭµŕùęŗĕĚµŎĕ

äŎōŰęʭ˙ģ˕ʯĂĿĚĸŎʯĖŞŖ˙ĄŊùʾˁʿˆŁ˰ʲʿ˰�ʾˁʿµʾˁ˂˰˔ŗŔµýãĚµŞþĸăʯĚµâŰĕŕʭŞµğŔʯŏíĚµŃŔµýŘµĐő

ʯĚăùŘĄŎŔÞŋýŁŘĿŏíěùĚĨķãŘþőŔýĂğĕʭŎ˫ĖŞğęĂğù˕ʯüŞįüŞįùʯŏʭŞþŊùäýʭă˰ʲʾ˰�ˀʾ
˔

äŕʭáĖŰĕĚâŰĕ

ʭŖŒăĂ÷ùĚŃĚăùŘĄŎŏʭ˙ŕĂ÷ùĚŃĊŰùęęĕŌʭ˙ăŏʭŎěĂğʭŕ˕Ăµ÷ùĚŃōµħʭķŔµýĂµŰùŗęĦµŀď˔
ŐµŰù

Ă÷ùĚŃŔýŌʭŎùäŋķJäŖĄŒŎäŎĕĕĚáˉʭŎùĚâŰĕāʭ÷ùĚŃěùāťŘĸČŎŏʭŰęʭŃŔýęʭ˙ģäŎĖŒŰíŗÖŞŕŔµőŘá

ãĚćùěùŏíʭŕęĕĚĨķãŘþőŔýĂþć˫ĖŞğĚőĂğù˰
ŐŰùěùŗę˰ ʯĜċęĕę˫ʭÏãùěùûʭĄÝʭŕŗĂ÷ùĚŃäőʭŰęʭŃŔÝ

ęĕŌʭńŎęʭŖĳùä÷ʭőùĕĕŘēĖŒĄĠŕʯęĕäŊʭČŎĚâŰĕĂĿʭŰä˙őĖőĕĚá˕ʯäőʭĐþğęĕʭĨŎŔńŀŊùäŎŦµğťù

ŗʯŔĸýʭŒŎʾˁʾˆŁ˰ʲˀ˄
˔

ĖńőäğęĚý˨ŗ

ĖŒ×ĚŕĖŕùŘģŜĔŰęʭăĚýĚăùŘăĂ÷ùĚŃŜőŘŒÝĚŖŎĖŞŰðăäŎĖŒőěˉʭŎù˛ńőĂ÷ùĚŃśʭµŕĚµâŰĕęĕŉŘµį

ʯĒŰęʭăĚăùŘăĂ÷ùĚŃŜŋĸĿùęŔýĢŊʭ×äŎĖŒĤÝ˕ŜŰʭýʭýŗʯŏùĚâŰĕġŗęŜğʭŒģĚŞĠŀăʯŏíĚµŃʴʶʺʼġ˰ʲ

˄ˁµ˄˃˰
˔ěùśŘğĚâŰĕĕʭŒĄğùŔýĂŰùŗęˈïĚˎŃ˓ùʭ ˎ̇ ÝˎïĚˎń˓Űˎĝʭ çŒŊùˇ˕ʯŜµŒŞŋÝŉŘµħùʯŜĿʭµÞŊùʾˁʾʾŁ˰ʲʿ˰�

˂ˆ˃˔˰ ˉˈŏʭĠ˙ŕʭýĂ÷ùĚŃŌĕĚŎĂ÷ùĚŃŐÝ˰˰ˇĕęŘŎĖńőęùĚµŃŔµĄĿĚáĂµğù˕ʯŜµþċęġŗęĚŞµĠŀăʯŏíĚµŃ

ʴʶʻʸġ˰ʲˁˆ
˔

ʺ
ãŗʭÝùŗęʭþĄķùʭŰĂŞČďĂ÷ùĚŃʭŕ

ŐĔğęĕęʭþĄķùùĚŃĂ÷ʭŕęĕãʭĄğùęĆĐýěùĚăùŘăĂ÷ùĚŃʭµŕęùĚµŃĕęùĕ˰
ęĕŐµŰùŉʭµČŎ˫ʭáĖµŰĕãʭŕ

äőŘáʭőŘáěùĚýù˫ĖŰĕĚáŔÝěùŐŰùĖőęùĚŃʲ

ʾ˰µĚăùŘăĂ÷ùĚŃˉʭŕ

ʿ˰µäŀőĚăùŘăāʭþćù˰ŗĂŞČďŏíʭŕˉ

ˀ˰µäŀőĚăùŘăŔ˙ŕŏíʭŕŗĂŞČďŜÞŰěùŏíʭŕŗěùŘċĂ÷ùĚŃłýʭİŎŔ˙ŕŏíʭŕ


˫ʭáĖŰĕŌŘğŐŰùŏʭğęĕŔăŘýĖńő˫ĕʭŖő˫ĖģˉĂğùāʭŰùŗę˰ ěùĚĿʭĴĄŎˈïĚˎµŃ˓ùʭµ ˎ̇ ÝˎïĚˎµń˓Űˎĝʭµ çŒŊù˰̞̌ʯŜµŒŞŋÝŉŘµħù

ʯŜĿʭÞŊùʾˁʾʾŁ˰̡ʿ˰�˂ˆ˃˰̝ěùŘċŜķĚģŏĖőùŘēŏíĚŃłþį˰ĚýŔ˙ŕŏíĂ÷ùĚŃʭŕùęĭʭþŒĄğùʯōŰĕĚµÝĞµÏĂµŞČď

Ŕ˙ŕŏíùę˰ʭŕĜŞőʭýŔŎěŦŎŜĿĚķ˫ĕʭŀĄğùŜŎōŞŒÝ˕ŌęʭÞŎʯśěùĚŞģęùŘőùħťùʯŉŘʾˁʾˁŁ˰ʲʿ˰�ˀ˅ʾ
˔

ĖńőŗäğęĚý

ĚĿʭĴĄŎŐĄĠőùĕĂŰùŗęˈïĚˎŃ˓ùʭ ˎ̇ ÝˎïĚˎń˓Űˎĝʭ çŒŊùˇãĚŎùûùŘħʭőˉĂğùùĚŰěŐŰùŔŋ˙ċʭŖŒăęĕÜŰĂŰùŗę

˛ńő˫ĖŰĕĚáĂğù˕ʯŜŒŞŋÝŉŘħùʯŜĿʭÞŊùʾˁʾʾŁ˰ʲʿ˰�˂ˆ˃˰
˔ŔĄþŊùęĕĂŰùŗęĖ˙ĐŎŐýŏʭ˙ŞŋğŐŞµŒ×



ʵʶʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϮϱͲϮϰϴ
d,��s�>/�/dz�K&��/&&�Z�Ed�dzW�^�K&�Y/Z�͛�d�/E�WZ�z�Z�

�����������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˛ńő˫ĖģĂğùʲˈùŗ ˏ́ ĚˎŃ˓ùˑʭ ˎ̇ Ýˎ˒ŋˎĸˎăˎō˓Ąˏ ˓̇˰ˇ˕ĚďäŋŎʭķʯ˛÷ʭğŗʯŔĸŞĤŊùʾˁʽˆŁ˰ʲ˃˰�ʾ˃ˀ˔ˉˈŏʭ˙ŕŔµőŘáŔµÝ

ŔĄĿĚáùĚĿĖŰùʯĂ÷ùĚŃĖŞŒÝ˰˰ˇŔÝĂŰùŗęŏŗĜĿùĚýŉʭğęù˕ĶİŃŏĕŘýŔŋĠŋğŏʭŰŗùęŗĽĘµďŌʭµőäőʭµŰŗùęěù

ĖŒğŗŎŌŘŋĸŏĕŘþőŏʭőí˰˔ŔýĂŖċĕŘċŗ˛ŖğŐýĕʭŰěʯľŞĸīĂğù˕ʯäģʭČőŉʭċęʯäģʭČŒŊùʾˁʾ˅

Ł˰ʲʾ˅˂˔
ĕęĂŰùŗęŏʭŞŀğŐýĮ˙ĠŊùĜŞőŐŞŒ×˫ĖŎíĂµğùʲˈù˓ŃµµˎĚùŗñˏˎ˙ˎÝµµʭ˓˙éŋˏķµµ˓ōˏĄ˰ˇ˕ĚµďäŋŎʭµķʯ

˛÷ʭğŗʯŔĸŞĤŊùʾˁʽˆŁ˰ʲ˃˰�ʾ˃ˀ˔ˉŏʭ˙ŕŔőŘáŔÝʭ˙ģġěŘµŎí˫ĕùĕ˫ĖµģĖŰùʯĂµ÷ùĚŃĖµŞŒÝ˰˰ˇŔµÝŐµŰù

ĂŰùŗęĜŞőŔýĂŖċĕŘċŗ˛ŖğŐýĕʭŰěĖŃʭĿĂĐħ
Ăğù

ʻ
ˬʭáĖŰĕʭŕęĕęʭþĄķùĵùŘőùĂ÷ùĚŃ

˰Ŕý˰ŔĸċùĚŎ˰ʭýęʭĄŀáŏʭŞŖńĿŗŏùĚĠŀŎ˫ʭáĖŰĕ˰Ŕý˰āʭ÷ùĚŃ˰ĵùŘőù˰ ę˫ʭýęĕäŎ˰ĚŰě˰ãʭŕʲĕĚÝ˰ ę˫ʭģù˰ŏùŘă

ʾ
ĒŞģäğŘį˰ʲĽŗĚĸŎęĕüŕĘŎŔĸŞģŏíĂğùŔÝŏíĚŃŔýÜŰĽĚďĚýãĚþŎʭŞÏĖďùŗŉěʭő˫Ėµģ

Ăğù˰
ŔĄþŊùŏʭâ˙ŕĚýŐŰùĖőĚĴőŔÝĂ÷ùĚŃŔýŔØőíęŘŖµĤŎŐŞµýŏʭµŰęʭŃʯĂµğùĜŰʭµċĂµğù˕µğŘįʯä

ʯŏʭŞþĄŊùʾˁʽˆŁ˰ʲʾ˰�˄˰
˔ŁŦįùŐŰùŐĔğĂ÷ùĚŃęĕěʭ˙őùęĜŞőęĕäŎĚýĕĚŞá�

ʿ
˛ĬĿŐýŐĠďäğĚþį˰ʲĚŕʭĳüĄÞŎĶŞĤăŗŁʭŀăùŏʭ˙ŊʭķŔĸŞģĚýŐŰùĂğùŔÝĂµ÷ùĚŃłýʭµİŎ

Ă÷ùĚŃĊŰùęěùŏʭŰęʭŃùŗę˰Ăğ˕ʯäğĚþįĶ˙ČŎŏʭŞþŊùʯʾˁʽ˅Ł˰ʲʾ˰�˄ˆ
˔

ˀ
ŔŎŦķäŋďˈ˰ʲüċùŗĂğùĂ÷ùĚŃłþįŃĂ÷ùĚãʭŕĂŀŕŔőʭáŌʭČőùĖýʭŰŗĚµâŰĕāʭµ÷ùĚŃėʭµģʭµŰ

Ă÷ùĚŃãʭŕ˫ĕŔőʭáĖŃʭĿěùŘċĂ÷ùĚŃùĖő˕˰ˇʯäŋďĚ˫ÝĘăʯ´ʭŖńŀŊùʾˁʾˁŁ˰ʲˀ˰�ʾʿˁ
˔

ˁĒŞģ
ãęʭĨőù˰ʲˈüċùŗĂğùĂ÷ùĚŃàŒŕʭ˙ŕľĐµĨŎ˰ ʭýãʭŕĊµŰùęŐŞµýŌĕĚµŎĖµģʭýʭµŰäµĄ÷ùĚŃŔµÝ

ĽŗĚĸŎŏĕŘýŏíĚĨķ˰ęĕŏʭŎʭŎùEŔýāʭþćù˫ĖŞğę
Ăğùˇ˕ʯãęʭĨőùûʭĄÝʯ˫ŦĨŊùʾˁˀʾŁ˰ʲʾ˰�ˀ˂ˆ
˔

˂
ĂŰíŔŋŊùĖŞğōĳʭÝĖ˙ĐŎãĕĜŰˈ˰ʲĂ÷ùĚŃŔýäÞŰěùĂ÷ùĚŃãʭŕĂŀŕŔőʭáüċùŗʯĂµĠŞőŔµÞŋýĖµŰʭý

łþįĖķùŘŃäýĚķʯĖģʭýŔ×ĚáʭýĂ÷ùĚŃŏʭŰęʭŃľŊʭĔŎĖģʭýˇ˕ʯãĕĜŰ˫ŗĚĸŊùʯäńćŘŊùʾˁʾʿŁ˰ʲʾ˰�˂ʽʿ
˔

˃
ŌʭŎùʲäŒŞ˙ēˈĭʭŞĄďùŏíĂğùŔÝäÞŰ˰ěùěùĂ÷ùĚŃãʭŕĂŀŕŔőʭáľŋĔă
ĕŘĤő˕˰ˇʯäŒŞ˙ēĚµŰĚĐă

ʯŔŋŞğŘŊùäýʭă˰ʲʾ˰�ʾ˃˄˰
˔ʭýäŕʭâőŔýāʭ˙ŋÝŌŘďĚŎŌʭŎùŐģŗęäŎĕŘģŔµÝÜµŰĵŘµőäâőʭµáŗĕŌŦµÝ˰ ęĕ

ŏʭĤŰùŔýōĤ×äŎˉĕęŘēʭŎùĖŰʭýäğęĚý˰ʭýłŞŃĕĖŰĕ˰ĚăŔÝŌʭŎù˰ĚĴőę˫ʭýęĕāʭ÷ùĚŃĂŀŕŔőʭáŏíĚŃ
ĂĠŞ×

ãùĚýĒğʭÏğŔęʭÞŕùęĕŘċŗĕęùĕʲÜŰ˰ʲāŗʭŀăŐŞýāʭ÷ùĚŃĶþğŗĚµâŰĕāʭµ÷ùĚŃˉŗĕ˰ʲāŗʭµŀăŏʭµŞŎ

Ă÷ùĚŃęĕěʭ˙őŗĭʭþŒĄğùōÞďˉŔğ˰ʲāŗʭŀăŏʭŞŎĚĴőłýʭµğŗĚµĴőłµďťŌʭµŎù˰ˉŔµċŗŌŘµğüµğʭŒŎăĚ

Ăğù˰
ĚĴőĚŞēùŏʭĤŰùŔýāęŘħäŊʭ˙ċùĖŞŰðăāʭ÷ùĚŃĶþğʯĂğùĖŒ×ĚŕŏʭĤŰùĂ÷ùĚŃŉŗùĖĄŎäµŋĸĿùę

ŔÝŎłýʭİʭýĂŰùŗęĦŀďěùĂ÷ùĚŃōħʭķĂğùʯĎµċęùĚµýŌʭµ˙ăāʭµ÷ùĚŃäµŎĖµŒőùĕ˕ĚÝʭµĿãĖµþŞŎŗ

ʯãŘīęˈęʭþĄķùäČŒğāʭ÷ùĚŃĶþğĚĴőěùŌʭŎùäŒŞ˙ēHˇʯʾˀˆ˂˰ʲˀˆ
˔



ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʶʺ

˄
ĂŰíŔŋŊùäŰŘēˈ˰ʲĂ÷ùĚŃŔýŌʭ˙ăĂ÷ùĚŃãʭŕĊŰùęęĕĚĨķŏʭµŎʭŎùEĂµğùŗęˇ˕ʯä÷ŘµēĉʭµŖŒŎ

ʯŐŞĐŊʭĨŊùʾˁʾʿŁ˰ʲʾ˰�ʾˁˁ
˔

˅
ŰíĂŔŋŊùäőʭĄĠŞğˈ˰ʲüĠőùŏíĂğùŔÝĂ÷ùĚŃłþįĂ÷ùĚŃãʭŕĂŀŕŔőʭáĖµģʭýʯŔµ×ĚáãŘµŃùŏí

ĂğùŔÝĂ÷ùĚŃłýʭİŎʭýĊŖőäýĚķùŔ×ĚáʭýĂ÷ùĚŃĂŀŕŔőʭáōŕʭőŏùŘēĖģʭýʯäĿʭÝĂµğù˕ʯäőʭĄµĠŞğ

˛÷ʭĠ˙ŊùŔþĔĄŒ˙ŊùʯʾˁʾˀŁʲʾʿʾ
˔

ˆ
ĂŰíŔŋŊùäőʭĐþğˈ˰ʲĂ÷ùĚŃęĕěʭ˙őŔµýĂµ÷ùĚŃĚµŞĻĽŗĚµĸŎ˕ĚµŞĻěùĂµ÷ùĚŃōµħʭķ˰˔Ăµğùŗęʭő

˕ʯäőʭĐþğęĕʭĨŎŔńŀŊùäŎŦğťùŗʯŔĸýʭŒŎʾˁʾˆŁ˰ʲˀ˄
˔

ʾʽĂŰí
ŔŋŊùŌęʭÞŎˈ˰ʲĭʭŞĄďùŏíĂğùŔÝĂ÷ùĚŃŘĠ˙ŕʭýĂ÷ùĚŃęŘŖµĤŎěùĂµ÷ùĚŃãʭµŕĂµŀŕŔµőʭá

ĖģʭýŗĂ÷ùĚŃėʭģěùāʭ÷ùĚŃĂŀŕŔőʭáĂŰʭŀÝä˙őĖŒÝˇ˕ʯŌęʭÞŎŔńŞŋĸă˫ŗĚķûʭýĂ÷ùĚŃ
˔

ʼ
áĖŰĕˬʭʭŕęĕŐŞŞþăäŖńĿĵŘīŘŎ

ŉŗù˨ʲˬʭáĖŰĕěùŘċŘĠ˙ŕʭýˬĚŞğŏʭŎŘĨĸŎE

˫ĖķʭŃŔŞŊŗùãʭŰŘáŏíĂğùŔÝěʭ˙őʭýĚŕäĄ÷ùĚŃùŗęĖģʭþőʯěùãŘğĚâŰĕŏŘ×ä˙őŏùŘăŔµýäµĄŰùŗę

ŔÝäÝʭďěùěùŘċĂ÷ùĚŃãʭŕĊŰùęʯĖģʭýĂğĕʯĂĿʭŰĞÏä˙őŏùŘă˫ĖķʭŃŔŞŊŗùùę˫ĖŰĕʭőĂµģʭâőùˉʭµŎù

ŏŗĖýģÜĖŰʭýĚý˫ʭáĖŰĕùŗęŏĕŘýĂ÷ùĚŃãʭµŕĊµŰùęãęʭµĤĿʭÏĂµģùĕˉùĚµŰěŔµÝĚ˫ŞµğäµĸİŃŏʭµŎʭŎù

ŌŘĨĸŎEĚýŏíĚŖŎĖŞŰðăäŎĖőě
ĽŦĄēùĂ÷ùĚŃʭŕęĕĖŖķĖĸýěùĂŊʭğęãĚŎùĶŰʭµģŗęʭÞµģí˫ĕŘµý

ĂğùʭăʭČőíŔÝŏʭ˙ĈķãùĚýŏĖőʭĤőŗĚĿĢăíĽŦĄēùʯęŘĄğĕĢăíŏĕěŔ˙ŕľĐĨŎʭµŕŗŐĄµģùĘáŗĚĿ

ÜŰľĐĨŎùęęĕʭħĕĚÝˉʭŎùŏʭŒØ˙ŕĢăíĽŦĄēùŔŋĸģęŗĕŘý˰
ŐŰùěùŗęęĕŏʭŎěŗęŘĬďŏʭŎʭŎùE

Ă÷ùĚŃãʭŕĂŀŕŔőʭáŗĚŞĻěùŏíʭŕĉùŗęĂĿʭŰŗĚáùʭŖŒăÜŰĂµ÷ùĚŃęʭµþĄķùäŎʯĂµģùĕ
ˍ
ʭµĸİŃāĚŖµģ

äŎĂĿʭŰŗĒŰęʭăĜáĚŕŏʭĤőĚáŐŰùāĚŖģĂĠŞő˰
ŐŰùĕŘēãʭŰŘáěùŘċĂ÷ùĚŃŔýŏíĚŃĂ÷ùĂğʭŕ˰
ʭŖŒă

ÜŰĂŰùŗęŔÝŌʭŎùŁĕʭħJěùûùŘħʭőŏĕŘýĂ÷ùĚŃŐýùĕŘĸĠŎ˕ęĕāęŘħŌĖķäâŒŕʭ˙ŕʭµýĂµ÷ùĚŃ

ŏʭŎʭŎùEŐĔğäŎĖŰʭŎĚĿŗęĕŔŎùĕùŏíŐŞŒ×˫ĖŎíĂğùˈ˰ʲʭ çŎ
ˎ
ïŐˏĐ˓őˎ

ˏ
ïĚˎń˓ŒˎĿˎäµŋˎķˎÿˑ ˎ́ ùĚˎµŃˑ˒Ŝµýˎ

ˏ
ïˇˉ˕ʯŜµŒŞŋÝ

ŉŘħùʯŜĿʭÞŊùʾˁʾʾŁ˰ʲʿ˰�˃ˀˁ˔˰ ˉˈʭŎŏʭĠ˙ŕʭý÷ùĚŃĂäýùŐýüĸÝĂ÷ùĚŃäŎōŞŒÝ
ˇŔĄþŊùŔµýŉʭ˙Ąďù

ľŞĸīˈŔ÷ùĚŃäýùˇˉäŒĸŰĂ÷ùĚŃŌęĖÏŌʭŎùĚŃʭýJŐŰùĂŰùŗęŔýäĄ÷ùĚŃėʭµģ˛µ˙ďäŎĕĕĚµá˕ŰŘµēʯä

ŔķŘğŘŎŌʭŎťùʯä÷ŘĔŊùʾˁʾ˅Ł˰ʲʾˁ˰�ˁˁʿ
˔



ʵʶʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϮϱͲϮϰϴ
d,��s�>/�/dz�K&��/&&�Z�Ed�dzW�^�K&�Y/Z�͛�d�/E�WZ�z�Z�

�����������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

Ōŗĕ˨ʲùŗęŏĕŘýĂ÷ùĚŃʭŕŉŘŊĖŎĂŰùŗęˈ
˓
ïĚˎŃ˓ùʭ ˎ̇ Ýˎ

ˏ
ïĚˎń˓Űˎĝˏʭ ˒ŒˎŊùˇ

Ŕ×ĚáŏʭńńĐŎãęʭ˙ģĚÏěùŏʭ˙Ŋʭķ˛ŕùĂŒğŗŔĸŞģʯĂ÷ùĚŃĚŕÜŰěùĂ÷ùĚŃãʭŕĂŀŕŔµőʭáùęęĕ

ěʭ˙őùŗęŔĄĠőùĕĖőù˰ ˉʭŎùĖķʭŃ˫ŔŞŊŗùãʭŰŘáŏíĂğùŔÝĚŕäĄ÷ùĚŃŔµÝʭµýĂµ÷ùĚŃŉŘµğęŌĚµÝùDŘµĠ˙ŕ

ʯĖģʭþőěŘČŎĂ÷ùĚŃęĕěʭ˙őùęĖŕùŘĔőʯĂģùĕŏŘ×ʭŖŒăŏíäĄ÷ùĚŃęĕěʭµ˙őĂµğùŗęŔµÝŏíĚµŃĢőĕŘµý

ùěùĚď˫ĖģĖģʭý
ęĕĆĐþŎāŦńĄĠŎŔŞŋńķĚýŐŰùŔĄÞőĖŞÝ ðă˫ĖģĂğùŔÝʭýĕŘċŗŉʭļĄģùäŒŞńŰʯŔµý

ĂğĕŏĕęŗíĹùĚĿäŒŞńŰãĚŎùŔĄĠŰʭýĂğùŗãùĚýĂğĕŐĄĿʭŰŔýŉʭĈĄŎùäĸİŃęĕŐŰùŉʭČŎę˫ʭ×ãùĜµċ

ŐŰùĂĠŞőŔÝʭŰěʭ˙őŔýĕùĖĸăĂ÷ùĚŃãʭŕŏŘáʭőŘáęùĚÞăĕŘģʭŰʭŖŒăŏʭ˙ŕ˙ŋÝŔĕęŘŎĽŦĄēùŔµýĕùĖµĸă

Ōʭ˙ăĕęùŘŎĽŦĄēùęùĚÞăĕĕĚá˰
ŔĄþŊùŐŰùüŋİŎäŊʭēěùŔŖþģĂĠŞőˉùĚŰě
ˍ
ʭµĸİŃŔµ˙ŋÝĚµŞĻäµőíĚŃęĕ

ěʭ˙őŔĿʭīù˫ĖģĂğù˰

ˍ
ŦĈŎęĕę˫ŘğĖ˙ďˈÜŊʭŎŗÜŋŎˇęĕĂ÷ùĚŃ˫ĖőʭČŒáĖőŘģˉʭŎùęĕĕęŘŎę˫Řµğ

ĜŞőŌěťĂğùʭŰę˫ŘğäŊʭēěùĽŦĄēùûʭĔĄőùĕĕĚáŰʭę˫ŘğʭŕęùĚÞăĖőŘģʭăĂ÷ùĚýäĸİŃ˛ħʭďĖŰíˉ

ʭŎùʭýŔċŘăŔýĕŘ˙ŒŕęŏʭŎʭŎùEęĕłŰŘĤăŏʭŞĸŞģĚýĂ÷ùĚŃãʭŕęŘŖĤŎŏíĚĨķʯŐŰùŔµČŞĄőŔµýĂµğĕ

äŎĖŰíŔÝŔýęʭÝŐĄĿĚáŏíĂ÷ùĚŃãʭŕĊŰùęŗęŘŖĤŎęĕěʭ˙őĂğùŗę˰
ŏŗĜĿùĚµýŏíŔµÝÖŞµŕŔµőŘáĵĕęŗ

äĸŒŎěùãŘğŏíŏʭŰùŘĤŞÏĨĸŎŌŘE˫ĖŞğĚőʯŔÞŋýłþįĂŰùŗęˈïĚˎŃ˓ùʭ ˎ̇ ÝˎïĚˎń˓Űˎĝʭ çŒŊùˇŏíĂ÷ùĚŃʭŕĕęŘµŎ

ãʭĬŎùŏʭĤŰù˫ĕŘýĂğù˰
ĞÏãěʭğĕŗĖĐŎŏíĂ÷ùĚŃʭŕŔýĂŀŕŔőʭáŗ˫ĕŔőʭáĖŃʭĿŔċŗŗ˛µŞŊĕĂµğù


ŔĄþŊùāęŗĚīŏĕʭŖőùŗĂ÷ùĚŃãʭŕėʭģŗäâĄēʭğãĚŎùĎīùŗĚÏĂğù
˫ʭăŘÝŐĔğŐŰùŔÝĚŕäĄ÷ùĚŃŔµÝ

ĕęŏíĚĨķŔĄēʭŒģ˫ĖģʯĕŘýĂ÷ùĚŃŏíęĕěʭ˙őĂğùŗę˕ŰŘēʯäʯŏʭŞþŊùʾˁʾʽŁ˰ʲʾ˃˃
˔

ĒŞģãęʭĨőùĚýŐŰùŔĄÞőĎŰĚĨăĂģùĕ˕ʯãęʭĨőùûʭĄÝʯ˫ŦµĨŊùʾˁˀʾŁ˰ʲʾ˰�ˀ˂ˆ˰
˔ĂµŰíŔµŋŊù

ãĚ÷ʭďĚýŐŰùęŗʭýĂğùŔÝĂ÷ùĚŃãʭŕĂŀŕŔőʭáĚăùŘĄŎĖŒĄĠŞőˉʭŎùùŗęŏĕŘýĂ÷ùĚŃĚýłµþįŏíʭµŕĕʭµŀŎ

ĂŰùŗęˈĝˏʭµ ˒ŒˎŊù
ˏ
ïĚˎń˓Űˎ ʭ ˎ̇ Ýˎ

˓
ïĚˎŃ˓ùˇĂµğù˕ʯãĚ÷ʭµďûʭµĄÝʯ˫ŦµĨŊùʾˁʽˁŁ˰ʲʿʽˁ˰
˔Ŕµ×ĚáŌʭµŎùäµŒŞ˙ē

äĄģùĕĚýĚâŰĕĕęùĕʯŔýŐŰùŏʭŞýŔÝˈŏŘŒĴŎĂğùŔÝĕùĚŎěùāʭŰùŗęŐŰùĖģʭýŔÝŐŞ˙ŕęŘįŔÝĵŘőŌĕĚŎ

Ă÷ùĚŃäŎʯĖŒŒÝĂ÷ùĚŃʯĖŞŒÝŔőŔÞőíĚŞĔŎĖŞĄĠŕʯŏʭŞŎāʭµ÷ùĚŃĶþµğĈµŎ
ˍ
ŦŏíĂµŃŗĂµ÷ùĚŃˈÜµŋˑŎˇŗ

ˈùŘŀÝˇŔýĚŞĻŏíęŘįŔÝęŘŖĤŎŐŞýʭőʭ˙ŋĠŎŏŗęŘİĠŎęĕľĐħĂğùʯĮŋĻäŎĕŘģŗāęŘħĚŕęĕ

ĭʭŞĄďùĂ÷ùĚŃŏí
ĂğʭŕŔýãęŘįŔÝŐŞýŌĕĚŎŉŗùĖĄŎŗęĕŔŒĠŊùęŘŖĤŎŗęĕŏíĚŃęŘİĠŎĂµğùˉùĚµŰě

ŔÝŏíęŘįĂ÷ùĚŃęĕĚŕäÞŋĠŎĎŞĐħĂğù˰
ŔŋŊùŗōŊʭĸŊùĚŕĖŒ×ěùŘċĂ÷ùĚŃłýʭµİŎäµÞŰěùāʭµ÷ùĚŃ

´ùĚ˒ŃäŋķĚŕʭĴŊùäķʭ˙ċùĂğù˕ŌʭŎùʯäŒŞ˙ēĚŞĠŀăŏíĚŃʯĖŞČŎʴʶʻʷ˰ʲʵ˰�ʴʼʷ
˔



ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ʵʶʼ

ʴʳ
ãŗʭÝùŗĂŰùŗęˈ
˓
ïĚˎŃ˓ùʭ ˎ̇ Ýˎ

ˏ
ïĚˎń˓Űˎĝˏʭ ˒ŒˎŊùˇ

ˈŉˎʭńˎĿˎŘýˏ
ˎ
ïĖˑþ˓ķˎŔˑ çŋŊùJ˨ʲçľÝˏŐ˓ķˎˑˬ Ęˑŕˎÿˑ ˎ́ ùĚˎńˑŊ˓ù

˓
ïĚˎŃ˓ùʭ ˎ̇ Ýˎ

ˏ
ïĚˎń˓Űˎĝˏʭ çŒŊùďˎä çĄŌˎŘńˏŰˎōˏ÷ˑʭńˎŊ˓ùJˇ˕ʯŜŒŞŋÝŉŘµħù

ʯŜĿʭÞŊùʾˁʾʾŁ˰ʲʿ˰�˂ˆ˃
˔

äğęĚý˨
ŉŗùãĖŒğ

ĖŒğŐŰùĂŰùŗęěùŗĕʯĂŖċĕęŘŎŉʭÞģùęùĚŃŔĄĿĚáʲĂğù

ʾ
ęĕûʭĄÝŊùʯŜĿʭÞĖŒğŐŰùĂŰùŗęŔýōŊʭğŐýŔ˙ŋğŜŖĄŒŎŜŎĕŘµģŗōŊʭµğŐµýŔ˙ŋµğŉŘµŖČŎ

Ăğù˕ʯŜŰŘēōČĸŎŉʭċęʯĆŰĖĐŊùʾˁʽˆŁʲ˅˰�ʿʽ˔
ʭŰŘáŔýŐŞµ˙ŕĂµŖċŔµŎŦķŜµĠŋČŎŐµŰù

ĆŰĖďùęľŞĸī˫ĕĚ˙ģĂğù˕ʯŜĠŋČŎÿíĚŎʯŉŘńĸŊùʾˁʽˁŁ˰ʲʾʿ˰�˂ˆ˃
˔

ʿ
ęĕ˛÷ʭğŗŐŰùĂŰùŗęěùōŊʭğŔ˙ŋğŘýùĂŰùŗę˫ĖģŗōŊʭğŔ˙ŋğŘýùŏʭ˙ŕ˰Őý˰ōŊʭğŌĚÞŎĽŗĚĸŎŔµý

ŔČŰĖēŘýùĂğùŔÝŜģʭČőŗùùęłŞćŘă˫ĕĚÝĂğù˕ʯäģʭČőŉʭċęŒŊùʯäģʭČʾˁʾ˅Ł˰ʲʾ˅˅˔ʯŜµŊŗĒŞµģ

ęĕäŰʭċŗùùęłŞćŘăŗęĕśʭċĚâŰĕěùľŞĸĬăãŗŐĔğŔĄŀáĂğù˰
ĞÏłŞćŘăŗùśùęùĕĩęʭĸŎ
Ăğù

ŉʭÞģùŉŗùʲŐŞŒ×Ėńő˫ĖģĂğùŔÝãŗùęěùōŊʭğʯŏʭ˙ŕŐ˙ďĚŊùĖþķŐýōģʭŕĂµğùŗęĕûùŘµýù

ľŋĄĔŎŔńĿŗŉʭċęŜ
˒
ĤÝŗ˛ŎʭÝʯāùęʭŰĜŊùŐ˙ďĚŊùĖþķŐýōģʭŕěùōŊʭğŔ˙ŋğŘýùĂŰùŗęʯ˫ĕĚµÝŜµŊŗ

ěùōŊʭğŐýŔ˙ŋğŜĄŰùŗę˛ńő˫ĕĚÞőĂğùŗʭýŔċŘăŔµýŐµŰùʯŔµĄÞő˛µńő˛÷ʭµğŗ˕ĚµďäŋŎʭµķʯ˛÷ʭµğŗ

ʯŔĸŞĤŊùʾˁʽˆŁ˰ʲ˃˰�ʾ˃ʿ˰˔ĂŞþĈăŗŉʭÞģùŉŗùĽĚįĚýŜŎ
ĕĕĚá

ŉʭÞģùŌŗĕʲŐŰùŔőŘáĒğʭÏ˫ĕùĕ˫ĖģĂğùŔÝĒŞģŏíěùŗęŔÝōŊʭğŐýŌĚÞŎŗōŊʭğŐýŔ˙ŋğŜµÞŰ

˫ĕŘýĖőù˰ ʯĂŰùŗęùęľŞĸī˫ĕĚ˙ģĂğù
ŐŰùěùʯŗęŔÞŒŰù˰ ʭýʯŜģʭČőōŊʭğŐýŔ˙ŋğùęśùĖċěùōŊʭğŐµý

ŌĚÞŎĚÝė˫ĕĚÝˉʭŎùĒŞģęĕûʭĄÝŉʭċę˰ŗŐŞŒØ˙ŕęĕŊùĂğĚŖŀʯĢŰŘēäŎʭµőěùŗùŔµýŏʭµŞŎ˫ĕęŗʭµŞő

ĂğùŗŐŰùĖŕʭģŏíĂğùŔÝľĸīōŊʭğŐýŔ˙ŋğùęŔýōŊʭğŐýŌĚÞŎĂþĠőʯ˫ĕùĕĞÏŐµŰùľŞĸµĬă

ŜýęʭþĄķùĂğùŗłŞćŘăŜģʭČőĂþĠőŔýōŊʭğŐýŌĚÞŎŏŗĖýĩęʭĸŎĖŕùŘēĕŘý˕ʯŜŰŘēōČĸŎŉʭċę

ʯĆŰĖĐŊùʾˁʽˆŁ˰ʲ˅˰�ʿ˂˰
˔ōŊʭğŐýŌĚÞŎŗĕŔŞŒÝĕęùĕ˰ʲäýùŔµČŰĖēŗäµýùŔ˙ŋµğ˕ʯŜŰŘµēĖŒĄµĠŎ

˫ŗĚĸŊù˕ûʭĄÝĞ˙ĔŊù˔ʯʾˀ˃ˁġ˰ʲˀˁ˃
˔

ęĚý˨
ŌŗĕäğäŊťĕ

ŐÞ˙ŎĂğùĚŎùŔýĂ÷ùĚŃàŒŕʭ˙ŕʭýĂ÷ùĚŃʯŌĕĚŎŔýĂ÷ùĚŃĊŰùęŏíŏʭŎěĽùĚĨőùĖýʭŰ˰
ŔµĄþŊùäŎŏùŘµă

ʲĂŀáęŘĴŒŎěùäâŒŕʭ˙ŕĂ÷ùĚŃ˰ʭýŌĕĚŎŐŰùĂğùŔÝäăʭĿʭīùŔÝěùãŘğäēĚýûʭĐħùŏʭŎʭŎùāʭµŰí˰ęĕ

ŌʭČőùŔĄĿʭŰʯĂğùŔċęĕ˰ěùęʭþĄķùĂ÷ùĚŃ˰ęĕĮŃʭğĂğù˕ʯãęʭĨőùûʭµĄÝʯ˫ŦµĨŊùʾˁˀʾŁ˰ʲʾ˰�ˀ˂˅˰
˔Ŕµý
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$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äőʭŞýĚâŰĕʭýŔċŘăŔýĂþğʭŒŎōÞďˈ´ĚńŰˇŗĵŘīŘŎˈĝʭŒŊùˇŌŘŋĸŎĂµğùŔµÝĕùĚµŎěùˈĝʭµŒŊùˇŏʭµ˙ŕ

ŜŎĕĚŎĂğùŔÝ˛ŕùĂ÷ùĚŃĖŒģʭý˰
ŌʭŞÏĂŰùŗęŐŰùĂğùŔÝäőùŘĔ˙ŕäĄ÷ùĚŃ˰ĚŕʭýĂ÷ùĚŃŏʭŰęʭŃŏí˰ęŘŖµĤŎ

ʯŏʭŎěãĚŎùĂğù˰ŔĄĠŰʭý˰
ŔČŞĄőęĕŜőʭŰęʭŃŏŘ×ʯŜ÷ʭĠÝ˰ľŋē˰ŐýŌʭĤŕŗûŘńĸŰŐýŁʭĐµğùŔµÝĞµÏ˰ěù

ĚĨķŌʭŎùŁĕʭħJŏʭŎě˕ęŗĖħĆŰĖď˰˔ŜŎʯĖŒĄĠŰěŉŘ˙ĤŎŐŰùĆŰĖďĖŒĄĠŞő˰
ʭŰäµĄďĚµáùäµēĚýěù

Ă÷ùĚŃãʭŕĂŀŕŔőʭáŔÝĉùŗęŏíʭŕęĕŏíŏʭŎěäĸİŃʯĖģʭþőęĕĚ˫ĄĠáŐµŰùĆŰĖµďęùĚµŃä˙őˉĖµőĚŞáʭµŎù
ˍ
ùĚŕʭĳĕŘĨńŎŐŰùĂğùŔÝʭīùäăʭĿŔÝäĬĸýûʭĐħùĚýāʭŰíŏíĚµŃʯĖµőĕŗĜĿùĖµŃʭĿęʭµþĄķù
ĂµğùĞµÏ

äįʭþăęùŔýĵŘīŘŎĆĐýùĖŞÏä˙őĖŒÝ˕ʯōŞÞďÜµĠ˙ĄĠŎ˫ŗĚµĸŊùʯäńćŘµŊùäýʭµă˰ʲ˃˰�ʿˁ˂˰
˔ĞµÏĜµáĚŕ

ä˙őŏùŘăěùŐŰùʯĂŰùŗęěùŘċĂ÷ùĚŃŔýŔ˙ŕĂ÷ùĚŃśʭŕęŘŖĤŎµµŔµ×ĚáěùŏʭµŰęʭŃĂŀŕŔµőʭáĖŒµģʭþőµµùę

ĂģùĕĚýĕĚÝ˕ŜŰʭýʭýŗʯŏùĚâŰĕġŗęŜğʭŒģĚŞĠŀăʯŏíĚŃʴʶʺʼġ˰ʲ˄ʾµ˄ˁ
˔

ʴʴ
ŐŞŞþăäŀőęʭþĄķùĂ÷ùĚŃʭŕ

˫ĖķśùĚýŏíĖőùŔÝ˕ʭýŔċŘăŔýĂČďŏĕŘýĂ÷ùĚŃʭŕ˰˔ŜŎŏùŘăłþįŏíʭŕĂþĠőŔýÜŰōÞďŜķĚģ

ŉťĖĄğùĕĚÝˉʭŎùŐŰùŉťĖĄğùŌʭ˙ăʭőĂğùʯùĚŰěŉʭ˙Ąďù˫ʭþĄģùęĕĂ÷ùĚŃĚŕÜŰěùʭŃŏʭŰęäŀĄŒŎĂĠŞő

ŗŔýĕʭŀŎÖŞŕ˛ŞŊĕŜŋńķŗŜķĚģśŗĚŞÏěùśęʭŃŜħʭēäĸİŃĂĠŞő˰
ŐÞ˙ŎĂğùʯŔĄŀáĕŘģŔÝŐŰù

Ă÷ùĚŃʭŕŔ×ĚáĚăùŘĄŎĖŒģʭþőˉʭŎùŔýŏùŘŒķäĄŰùŗęěùäþőŌĚÝùDŉŘ˙ĤŎŔŊĕùĂŞČďĚþēĖďùŗĖŒĄµĠŕ

ŗ
ˍ
ùĚŖŃěùłŰĕʭĨŎĕʭ˙ĄķùŔýŐĳŔýęʭ˙ģä˙őĖŒŰíʭăŉŘ˙ĤŎŔŰíŔŀŰĚģʲ3ĒHR ,Ē÷ Ēáò.ĈRũ

TçĀP÷RõĕëP
T
Ł.

M
¸·Ʉ PÔ2

˕ĞőŘŰ�ˀ˃˔ˉˈŐĳŏʭ˙á˰ŗäĠÝùęěùĂńŞńďäýä˙ő˰ěʭŞőĕěʭğ˰ˇĖőĕĚá˰
ŐµŰùŐĔµğûùŘµħʭőĂµğùˉ

ùĚŰěʲŐŰùĂ÷ùĚŃʭŕ˕ʭýŉʭ˙ĄďùŔÞŒŰùŔČŞĄőĕʭŖĄċùĕŘēŏʭŰęʭŃĂğù˰˔ĂŰùŗę˫ĕĚ˙ģŜ˙őĖőŘģʭµăĚĄµĠá˫

˛ŞŊĕĂŞČďĚþēʯĖďùŗíŏʭŕùęĕĚŞáùĚĿ˰
ĽùĚĄķùäőʭńńĐŎěù˛ŕùĂŒğŔÝĂµ÷ùĚŃʭµŕùęµČŞĄőŔĕʭµŖĄċù

ŏʭŰęʭŃäŎʯĖŒőùĕĚýāŘŃŐŰùŉʭ˙ĄďùäŎĖŰùĜĿù˰
ŏʭŒØ˙ŕʭýĂŃĕęĕüþğĽŦĄēùŏʭŰęʭŃ˕ŜŊʭµēŏĕŘµý

ľĐĨŎʭŕěùŔİńőŗ˛Þģ˰˔ĜŞőāŘŃŐŰùŉʭ˙ĄďùŗęŔýäőŗĜĿäŎĖŖő˰
ʲŌŗĕĂŃʭćŗŏʭŰŗùęŐŰùĂ÷ùĚŃʭµŕ

āʭþćù˫ĖĤőʭăĮŰùĚģĚþēĖďùŗŔńć˛ŎʭģŏíˉĖģʭýʲŌŘğĩĚĿĚýŉŘ˙ģʯŔŊĕùʭýĕŘċŗōŋķŜŊʭ˙ċùŔµý

ŌĖķęŗĖħäĸİŃę˫ʭÏśùěùŐŰùĂ÷ùĚŃʭŕěùĚþŎʭŞÏŌĚÝùDý˰ ʯŐŞŐŰùĂ÷ùĚŃʭŕĩęʭµĸăđęäŎĖµŕĕŗʭµý

ŏùĖńĿĎċĚŎʯ˙ŕŔŏíʭŕěùċęĕŔęʭþĄķùĮŃʭğŗŉťĖĄğùŔýŏíʭŕęʭÝʭőíĖŎŘēĖŕùĕŘý˰
ŐµŰùíęʭÝʭőãĖµŎ

ŜĄďʭýĩĚĿĚăùŘăĂ÷ùĚŃʭŕŏʭŒØ˙ŕˉĂğʭċĚýʭÏùĚŰěʯĚăùŘăʭŖŒă˛ÞĤŎĩęʭĸăãĖŒğùę˛ďäŎʯĖµŒÝ

ʭŎù˛ÞĤŎĩęʭĸăäŊťĕŔýāŘŃĕŘēäŃʭýĂğù˰
ŐŰùʯĭŘńğäýãęʭþĄķùĂ÷ùĚŃãʭŕĩęʭĸĄŎùęęĕäÏ

ĖŕùŘēĂģùĕŔÝĖŰʭýŔý˛ħùŜĴŀŊʭŰŜŋ˙ķĵŘċęˉĕŘģùĚŰěŊĕùŔĎŞċĚăʭŰʯĚŞŞĔăʭŖŒăęĕśĕęùŘŎŔµÝ

ĖŒğāʭŰùŗęŜŒĳʯĖģʭýäŰùęʭÝĖőęùĕŗĕęùŘŎĚăùŘăùęęĕŜ˙őĚýĖőĚŞá˕ŘēŰʯäʯŏʭŞþŊùʾˁʾʽŁ˰ʲʾ˃ˀ
˔



ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʷʴ

äēĚýŉŘŃŔýěùŘċĂ÷ùĚŃʭŕęĕěʭ˙őùęŐŰùęĕ˰ ŔőŘáŔăŘýĖńőŔĄģùĘáĖőùˈ˰ʲŔµĄþŊùęĕŏʭµŞŎʭµŖńĿŐµŰùùŘµĄĿ

ęŘŖĤŎĂğùŔÝĂ÷ùĚŃŏíĚŃŔýÜŰ˰Ěŕěùāʭµ÷ùĚŃĂµŀŕŔµőʭáęĕěʭ˙őŗĚŞĻěʭ˙őĜŰʭċĂğùŔÝŐŰùĚĴőĚµý

ĝʭğùġĚâőäŖńĿãʭŖńĿ˛µŕùĂŒğŔŞċŘăĚŰĘÏĂğùŗŔŞċŘăŏíĚăùŘĄŎŐĄµĠőùĕŐµŰùāʭµ÷ùĚŃʭµŰ˛µµ˙ď

ĆŰĖµďˈŔĸþµğĽĚµďù˰ˇĚµýŐµŰùāʭµ÷ùĚŃ
ĂğùŏʭŒ×ŔÝĚŕŗĕŔŞċŘăäőùęùĖĿĚįʯĕęùĕäµŊŗŐµŰùùŘµĄĿʭµý

ãʭŒþŎäŖńĿŏʭµŖŞńĿŔµŞŎʭŎùãęʭáěʭµğˉĕęùĖµőùĚµŰěŔµ˙÷ùęʭµŖįùEŗŏʭŞĸŞµģĚýŐŰùĖőęŗʭýŔÝŏíĚŃäýʭĄÝ

ĖďùŗĂğùŔÝãùĖēĖďùŗŏíùęŉěʭő˫ĕŘŎĚĿĂğù˕āʭµŰùŗęęĕŐµŰùŔµŒŞŎěĚÝėĖŰĕĚá˰˔ŗĚµýŐŞµ˙ŕʭµŒþŎ

ŌŘďĚŎĂŰíŔŋŊù˛īʭĿäőùĚÞŒŊĚýŌŗĜŊĲŀŋăĎŞĐħāʭ˙ŋÝęĕěʭ˙őùŘĄĿĕùĕ7ĢŞÏěùŏʭµĤŰùĚµâŰĕĶµċùĚŎ

ĜŞőŐŞŒ×ùŘĄĿ˫ĕùĕĖőù5
ęĕĎŞīŘă˛÷ʭĠ˙ŊùŔŋøĠŎʾʽʿ˃ŐŞŒ×ŏʭŞý˫ĖģĂğùŔÝˈ˰ʲĚµáùäµÞŰěùāʭµ˙ŋÝ

Ė˙ďʭŰę˫ŘğùęĖőùĖőʭŰŔýãʭċˈĩˇ
ˍ
ùĖ˙ķˈıˇĖµŰŘâýʭµŰŏíùęĖŰŘâőʭŰŔµýãʭċʯäµĿĚďĽĚµďĚµâŰĕ

ʭŰ˰ ĖŰŘâýęĕäŰʭċŔÝĖŰʭýŏŗĖýěŗĚŰěĚý˫ĖőùŘēʯĕŘģĚýěŗĚŰěĖŕĖýʭµŰĖŰĖµĤăùęʯĖµŰŘâőěʭµ˙őŗù˛µįʭý

Ăğù˕˛īʭĿʯäőùĚÞŒŊĎŞīŘăʯ˛÷ʭĠ˙Ŋùʾˀ˅˃˰ʲʾ˄ˀˉãĚŕùŘċŗʯŏùĚâŰĕˈĽŦĄēùāʭ÷ùĚŃŗĢńőŏíęĕ

ĂĐħěʭ˙őʭýĖŞÝðăĚý˫ʭáĖŰĕĂŰíŔŋŊù˛īʭĿäőùĚÞŒŊˇʯʾˀˆ˅ġ˰ʲˁˀ
˔

äğęĚýŗĖńő

ʲĂĠĔő˰ŔÞŒŰùãęʭáěʭğʭőʭýãʭŒþŎäŖńĿŔŞŎʭŎùěùŗĕĂŖċęʭ×ĕäĄğʭÝ˰ʯÜŰ˰ʲĂğùŔÞŒŰùäēĚýěù

ŏʭŖŞńĿŔĸŞģĚăùŘăĂ÷ùĚŃʭŕùęŔĄĿĚŰĘÏĖőùˉʯŗĕĖŒĄĠŎùŘĄĿŔýěùŘċĂ÷ùĚŃãʭŕŏŘáʭőŘáęĕěʭ˙őŔµĄĿĚáĚýěù

ĚăùŘăĂ÷ùĚŃʭŕʭŰġĚŰĘÏāʭŰùŗęŔĸþğĽĚďùʯĂĠŞőŔÞŋýŐÞ˙ŎĂğùʯʭŒþŎŏʭ˙ŕĂŰùŗęˈ
˓
ïĚˎŃ˓ùˎ̇ Ýˎʭ

ˏ
ïĚˎµń˓Űˎ

ĝˏʭ ˒ŒˎŊùˇĖģʭý



ŌŗĕãùŘĄĿŏʭŖŞńĿŔŋ˙ċěùŌŘďĚŎĂŰíŔŋŊù˛īʭĿĚýāęŗĚīĂŰʭķęĉęʭĔŎʯĽŗĚµďäįʭµþăęùŔµýäµŀő

Ă÷ùĚŃãʭŕĕĖĸĄŎˉĕęùĖőùĚµŰěãùĕùĽĚµďěùĉĚµĔŎŏíäķŘµīŘŎŔµőʭáùĖċěùĂ÷ùĚŃãʭµŕŏŘáʭµőŘáʯĂµğù

ġĖŕʭģŐŰùĂğùŔÝęĕĕęùŘŎĽŦĄēùĂ÷ùĚŃęĕãùĕùĽŗĚďùěĉęʭĔŎäŎŏùŘăłµþįĂ÷ùĚŃãʭµŕŏŘáʭµőŘá

Ŕ˙ŋÝãùùęùĕùʯĕĚÝŔýŉʭĈŎ˰ŏùŘŒķęĕ3
P̧ø RÌ Tû.P>.B SRǵɎ.PôāRíP¿B TÒQö

T
Ɏ.2�Ėµ˙ď˕ʹ˔ĜŰʭµċʯĂµğùˈĭùĚµħˇʭµýŐŞµğ

˕ĭùĚğ˰˔ĜŞőĲŀŋăĕŘģ˰
Ŕ×ĚáŌʭŎù˛ďùę˕ŔńŞŋĸăĚý˫ŗĚķ˰˔ĚýĂµŰŘŊŗùĂµŰʭķęĂµ÷ùĚŃłµþįŔµØőíŐŞµýŌŘµ˙ķ

ĽŗĚĸŎŗęĕľĐĨŎŘĄÞŎûʯĂğùĖŞÝðăĖőęùĕ˕ʯãĕĜŰ˫ŗĚĸŊùʯäńćŘŊùʾˁʾʿŁ˰ʲ˂ʽˁ
˔

ʴʵ˨
˨ŏĕŘý˨äńŰĚį˨ʭŰ˨äķŘīŘŎěùŘċĂ÷ùĚŃłþįĂ÷ùĚŃŏʭŰęʭŃ

ĂŰíŔŋŊùä˙ĴĸŊùãęʭĠőùŘēʯĚýŐŰùęŗʭýĂğùŔÝãʭĬĄńŎ˫ĖķʭŃŐŰùĂğùŔÝęĕĂ÷ùĚŃłþįŔµØőí

ŉěʭőŔĄĤá˫ĖŒĠýĕĕĚá
ŏŘ×ĚáùãĚŞŞļă˛ħʭďĕŘģʯĂŰʭÞďŁĕʭħâőĕĕĚʯŔØőíěùāʭŰùŗęĂµģùĕĚý

äŎĕŘģʯŐŰùĂğùŔÝŏíĚŃŔýÜŰŔőŘáŉŗĜőŔĄĿʭŰĂğùʯĞÏãʭķĕùĚăùŘăĚµýŔµŰʭÏãùäµýĝʭµğùęùŘĄµğù



ʵʷʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϮϱͲϮϰϴ
d,��s�>/�/dz�K&��/&&�Z�Ed�dzW�^�K&�Y/Z�͛�d�/E�WZ�z�Z�

�����������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

Ăğù
ŔĄþŊùłþįāʭŰùŗęʯĂ÷ùĚŃŏʭĠ˙ŕʭýĂ÷ùĚŃŔŎʭķŌĕĚŎãĚŎùĂğùŗęˉʭŎùęĕŐŰùŉʭČŎŗĕŉʭÞµģù

đęäŎ
ĖŰʭ˙őŉŗùʲłþįŐŰùāʭŰùŗęʯ˫ĖŒĠýŏĕĚÝýŔāʭ÷ùĚŃĂŀŕŔőʭáʭŰ˫ĕŔőʭáãĚŎùŔĄĠŰʭýĂµğùŗŔµý

ęʭÝŐĄĿĚáäĄ÷ùĚŃĚâŰĕŔ×ĚáĂ÷ùĚŃŔŎʭķŌĕĚŎĖģʭý˰ ʯãĚŎùĂµğùŗęʭő
ŌŗĕʲĚµáùěùŘµċĂµ÷ùĚŃäµńŰĚį

ĖģʭýʯʭýĘēùŔýÜŰĂ÷ùĚŃʯĘēùŔýĚâŰĕāʭ÷ùĚŃĂğùŗęʭőˉùĚŰěŔÝĂŀŊʭĔŎŔµŞĸİŃùęęĕäµÏĕęùĕˉʭµŎù

ĚáùĂŞķŘīŘŎŔĄģùĕĖģʭýʯŐŞŒ×ĖŕùŘĔőĕŘý
ĚŕʭĳāʭŰùŗęĂŰʭÞďěùŏíĖőęùĕŔÝěùŘċĂ÷ùĚŃŔµþŒċ

ĂŞķŘīŘŎŔĄģùĖőʯŔÞŋýĂŞńŰĚįŏíĎŞċĚăĕęùĕ˕ʯãęʭĠőùŘēĶŎʭċÛęùĖ˙Ŋù˰ʲʾˁʽ˂ʲŁʾ�ˀˀ˃
˔

ŔČŞĄő

ĢŰùĖŞÏŔőŘáãʭŕĂ÷ùĚŃęĕĖŖķĖĸýěùĂŊʭğęŌʭµČőùŔµĄĿʭŰŗŐŞµ˙ŕäµýãęʭµþĄķùāĚŖµģŏʭµŰęʭŃ

ĂŀŕŔőʭáùęęĕÏäĖŕùŘēĂģùĕŗŔČŞĄőęĕä˙őŏùŘăŔýĂĐħŗĂŞČďĂ÷ùĚŃŏʭőíãïęĕùĕ


ĵŘīŘŎĚăùŘăāʭ÷ùĚŃĕŘċŗ˰ʭýãęʭĤĿʭÏŏʭ˙Ŋʭķãęʭ˙ģĚÏěù˛ŕùĂŒğŗÛĖőùãęʭ˙ģěùŔĸŞģʯĖŰʭĿ

ûʭĨőĂŞŊŘþńŎ
Ăğù

ʭýŔċŘăŔýŌĖķāʭþćùĚăùŘăʯāʭ÷ùĚŃĂŞČďŏíʭŕĜŞőŔýĢŊʭ×˫ĖŞĤÝäŎĕŘģŗĂ÷ùĚŃĚýþįłŏíʭŕ

ĂĻùĚĿŔŎėùęüċŘŎä˙őĕĕĚáˉ
ˍ
ùĚŖŃŉʭļĄģùäŒŞńŰŏʭŒØ˙ŕŔýāŘŃĕŘē
ĂğʭċĚýʭÏ

Ŕ×ĚáʭýŔċŘăŔýŌĖķāʭþćùęʭþĄķùĂ÷ùĚŃʭŕŗłþįĖķùŘŃŔŞŊŗùěʭ˙őʭýŐŰùĂ÷ùĚŃʭŕĂğùŗęʭőˉʭµŎùʭµý

ĕʭŒĄğùŔýäăʭŰùŗęĖŒ×ŔÝŏʭŞĸŞģùęĚýĂ÷ùĚŃŔµŎʭķłŰŘµĤăäŎʯĖµŒŒÝ˫ʭáĖµŰĕùŗęµýŏĕŘěʭµ˙őʭµýŏíʭµŕ

äŕʭáĖŰĕûùŘħĂğùŗěʭ˙őʭýŌùĖÝĚŕüċŘŎûùŘć
Ăğù



ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵʷʶ

ĶýʭŒŎ

ʾ
ŏíĚŃʯōŰĚÝŔ˙ċĚă˰ʲŜŰʭīęʯŜőʭŖŀµħùŜŋķĖµ˙ĐŎŗʯŏùęʭµÞ˙ŕŔµĠğŘŎŜăʭµńŞńĐăŜµâŒŕĚĿ

ʯĚÝĘŊùęùĕōŃ˰ʲʾˀ˅ˀġ


ʿ
ŐýùęĜċãʯ˰Őý˰Ė˙ĐŎʯĖ˙ĐŎĚĤŒŊùŜĿāù´ùĚńŊùʯĚĤĸŊùüĄÞŊùęùĕʯŔŞ˙ŋĸŊùāŗĚŞý˰ʲäýʭă


ˀ
ģŘýùʯŔŎʭŐ˙ďĚŊùĖþķ˰ Őýʯ˛Şķʭ˙ğùĖģĚ˙ŊùĜŞċŘŊùäŊùŌŘŋķłŋĸĄăûʭĄÞŊʭýʯĜŰĜĸŊùʯęĕʭµħęùĕ

āŗĚŞý˰ʲÕ˰ʯŉŗùʾˀˆ˂Ł


ˁ
ʯĚ˙ķ˰ęʭĄĔŎ˰Ė˙ďùŉʭĸŊùĖþķōŊʭğʯŌĚÞŎāùęʭĤĄőùʯ˫ŘğùōČĸŎāʭ÷ùĚńŊù˰ʯŔŞőùĚńŊùʾˁʾʿ
Ł

˂
äőʭŖŀħù˕äőʭÐ˙Ý˔ʯʯŐŞĠďĖ˙ĐŎĀŰʭŖőŔŰùęĖŊùäĿčĚģʯŔµŰʭŀÞŊùŔµĠğŘŎŉíŊùĂµŞþ˕ōŖŞµŋķ

ŌŦĠŊù˰˔´ʭŞďťʯąùĚĄŊùāŗĚŞý˰ʲÕ˰ʯŌŗĕʾˁʿˆŁ


˃
ʯãęʭĨőùʯäĬăĚŎûʭĄÝʯ˫ŦĨŊùĶ˙ČŎĚÞŀŊùōŃ˰ʯäŎŦğťù˰ʲʾˁˀʾŁ


˄
ʯŜŰʭýʭýŜŋķĚþÝùŗʯŏùĚâŰĕġŗęŜğʭŒģĚŞµĠŀăʯŏíĚµŃ˫ĖÞµĤŕŗÚÏ˰ ʯĂ˙µğě˫Řµďŗʯ˫ʭâµĤőùĕ

ŏùĚŖă˰ʲōŃ˰ʲʴʶʺʼġ˰˰


˅
ʯäőùĚĐýʯľğŘŰł÷ùĖĐŊùʯ Ě˫īʭŒŊùùŘīťùęùĕʯ´āŗĚŞý˰ʲʾˁʽ˂Ł


ˆ
ʯäĻŦýʯĕùŘċĖ˙ĐŎʯŐ˙ďĚŊù´ťíŔĠğŘŎōŃ˰ʯĂĈĸý˰ʲʾˁʿʽ
Ł

ʾʽ
ʯäŋŞýʯĖ˙ďùĽŦĄēţùŐŞýʯāʭ÷ùĚńŊùʯ˛ŞČŊùęùĕʯāŗĚŞýʾˁʽ˅
Ł

ʾʾ
ʯãĚŕùŘċĖŞğʯŐĠďĖ˙ĐŎʯãŘĬăĚŎōŞĠőʯāùĕʭĠŊùʯęŘÏęĖµŞďʯŌʭµŖŊùĽŦĄµēùāʭµ÷ùĚŃŗ

ĢńőŏíęĕĂĐħěʭ˙őʭýĖŞÝ ðăĚý˫ʭáĖŰĕĂŰíŔŋŊù˛īʭĿʯäőùĚÞŒŊę˫ŗĕ˄ʯę˫ʭ˙ģʾˀʯĜŞŰʭµÏŗ

ŏʭĄĠŎěʾˀˆ˅


ʾʿ
ʯãĚ÷ʭďʯōŰĚÞŊùĖþķûʭĄÝʯ˫ŦĨŊùĚĄĿĕāʭļŞŋþăʯäŎŦğùʲōŃʾˁʽˁ
Ł

ʾˀ
ʯäŋŎʭķ˰ĚďŐý˰Ė˙ĐŎʯŐĠď˛÷ʭğŗʯŔĸŞĤŊùŔĠğŘŎŉíĂŞþŊù˕ōŖŞŋķŌŦĠŊù˰˔´ʭŞďťʯąùĚµĄŊù

ōŃ˰ʲʾˁʽˆ
Ł

ʾˁ
ŐĠď˫ĕùěʯäŋŎíʯŐĠďŏíĚŃĜáĚŕľŰĚĐăʯ˫ĖĤőľŊùŌťʯōŞŎōŃ˰ʲʴʶʻʹġ


ʾ˂
ʯōŞÞďʯŐĠĐŎÜĠ˙ĄĠŎ˫ŗĚĸŊùʯäńćŘŊùęùĕʭŞďùąùĚĄŊùāŗĚŞý˰ʯäýĚĸŊù˰ʲÕʯŌŘğäýʭă


ʾ˃
ʯäŋďŐĠďŐýʯľğŘŰĚ˫ÝĘăʯ´ʭŖńŀŊùŔĠğŘŎŉíĂŞþŊùEʯąùĚĄŊù´ʭŞďťōŃ˰ʲʾˁʾˁŁ


ʾ˄
ʯãęʭĠőùŘēʯĖ˙ďùĶŎʭċʯÛęùĖ˙ŊùŔĠğŘŎäăʭķŘþİŎʯŏʭŞŋŞķʭ˙ğùʲōŃÕ˰ʯŌŗĕʾˁʽ˂
Ł

ʾ˅
ʯäŒŞ˙ēŗęčʯŔŋŊùĚŰĚĐăʯŔŋŞğŘŊùŔĠğŘŎäăʭķŘþİŎʯŏʭŞŋŞķʭ˙ğùʲōŃäýʭă




ʵʷʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϮϱͲϮϰϴ
d,��s�>/�/dz�K&��/&&�Z�Ed�dzW�^�K&�Y/Z�͛�d�/E�WZ�z�Z�

�����������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʾˆ
ʯäŒŞ˙ēčŗęʯŔŋŊùĚŞĠŀăŏíĚŃĖŞČŎ˰ʲŔĄĿĚáĚýěùęʭćíŌʭŎùʯäµŒŞ˙ēʯŐŰŗĖµăʯŔµŎĖńŎłµŞńĐăŗ

łŞŋĸă˰ʲäŋķĖ˙ĐŎ˰ ĖŞğʯãěʭŰùŔĠğŘŎōŞĴŒăŗĚĤőęʭćíŌʭŎùäŒŞ˙ēHʯŔµĠğŘŎÍʭµ×ŗĚµĤő

ʯĉŗĚķŏùĚŖă˰ʲʴʶʻʷ
ġ

ʿʽ
ʯäŰŘēńŊùŘýùʯōğʭŏʭŞþŊùäĿĚŞĠŀăʯŏíĚńŊùęùĕʯ´ùĚŕĜŊùāŗĚŞý˰ʲÕʯŌŘğʾˁʾʽŁ


ʿʾ
ʯŜŰŘēʯōğʭńŊùŘýùĖŒĄĠŎ˫ŗĚĸŊù˕ûʭĄÝĞ˙ĔŊù˔ʯʯäŀİŊōŃ˰ʲʾˀ˃ˁ
ġ

ʿʿ
ʯŜŰŘēʯōğʭńŊùŘýùōČĸŎŉʭċęĆŰĖĐŊùŗ˛ŞĨŀăāʭńþįʯ˫ùŗĚŊùāŗĚŞý˰ ʯ´ùĚŕĜŊùęùĕ˰̡Õ˰ʯŌŗĕʾˁʽˆŁ


ʿˀ
ʯµµµµµµµĉʭŖŒŎʯŐŞĐŊʭĨŊùʯŔĻŦþŊùęùĕĂŰŘÝ˰ʲʾˁʾʿ
Ł

ʿˁ
ʯµµµµµµµŔķŘğŘŎŌʭŎťùʯä÷ŘĔŊùĀĠğŘŎ´ʭŞďùęʭćíŌʭŎťùōŃ˰ʯäŰŘĔŊù˰ʲʾˁʾ˅Ł


ʿ˂
üĻùęʯäőʭŖŀħùŐŞĠďŐýʯĖ˙ĐŎāùĕĚŀ˙ŊùäĿüŰĚĻãŗė˰ʯŏíĚńŊùʯäýĚńŊùōŃ˰ʲʾˁʿˁŁ


ʿ˃
ʯŜþċęʯĕŘ˙ĐŎġŗęĚŞĠŀăʯŏíĚŃ˫ʭâĤŕŗÚÏě˫Řďŗʯ˫ʭâĤőùĕōŃʲÕʯŌŘğʴʶʻʸġ˰


ʿ˄
ʯŜőʭŃęěĖ˙ĐŎĴĸŊùĖþķʯōŞ˛ŕʭŒŎŏʭĿĚĸŊùäĿŌŘŋķʯŏíĚńŊùāŗĚŞý˰ʯĚÞŀŊùęùĕ˰ʲʾˁʽ˅Ł˰


ʿ˅
ʯäőʭĐþğʯĚŀĸċęĕʭĨŎŔńŀŊùäŎŦğťùʯŔĸýʭŒŎ˰ŗʯ´ùŘīťùęùĕāŗĚŞý˰ʲʾˁʾˆ
Ł

ʿˆ
ʯäőʭĄĠŞğʯäŋķ˛÷ʭĠ˙ŊùʯŔþĔĄŒ˙ŊùŔĸþİŎʯĚŖŎʲōŃʾˁʾˀŁ


ˀʽ
ʯŜįŘŞğŐ˙ďĚŊùĖþķ˰ ŐýäýùʯĚÞýŏʭńăťùŜĿŌŘŋķʯŏíĚńŊùʲłŞńĐăĖµ˙ĐŎýù˛µĬŀŊùŘʯōŞŕùĚµýù

ʯäīęʯęùĖŞýōŃ˰ʲäýʭă


ˀʾ
ʯäőʭć˰ ĖŞŖģŐŰěŐŰĖŊùŐýʯäŋķ˛÷ʭğęĖŞŖģäőʭć˕āʭµ÷ùĚńŊùĚµĤĸŊùĚ˫ăùŘµĄŎ˔ʯĚµĄĿĕāʭµļŞŋþă

äŎŦğùě˫ŘďʯŔŞ˙ŋķōŃ˰ʲʾˁʿʿ
Ł

ˀʿ
ĒŞģʯä÷ʭŖýŐý˰ Ė˙ĐŎʯŐŞĠď˫ŗĚĸŊùäńćŘŊù˰ʲĚŞĠŀăę˫ŘğʯĖ˙ĐŊùĎŞĐĨă˰ʲĚþÝùäőùĚŰùʯäµ˙Ń

ŏíĚńŊùęùĕʯōŰĚÞŊùōŃ˰ʲʴʶʺʴġ


ˀˀ
ʯäğĚþį˛ĬĿŐýʯŐĠďĶ˙ČŎʯŏʭŞþŊùęùĕʯŔĿĚĸ˙ŊùāŗĚŞý˰ʲÕ˰ʯŌŗĕʾˁʽ˅Ł


ˀˁ
ʯãĚþįĖ˙ĐŎŐýʯĚŰĚċĶŎʭµċŏʭµŞþŊùä˙µĠ˙ŊùĶŎʭµċŏʭµŞþŊùäµĿ˛µŰŗʭăʯŏíĚµńŊùüµĄÞŊùęùĕ

ʯŔŞ˙ŋĸŊùāŗĚŞý˰ʲÕ˰ʯŌŘğʾˁʿʽŁ


ˀ˂
ʯäğŘįŐý˰Ė˙ĐŎʯŐĠďʯŏʭŞþĄŊùüĄÞŎŌŦķťùʯäŎŦğťùäýʭċ˰ʲʾˁʽˆ
Ł

ˀ˃
ʯüŞįʯŐŞĠĐŊùĖþķüŞįùʯŏʭŞþŊùûʭĄÝäģŗĚĿʯäŎŦğùŏùĚŖă˰ʲÕäý˰ʯŌŘğʭă˰


ˀ˄
äŋŎʭķ˕ĖŞŖģŉŗù˔ʯŐý˰Ė˙ĐŎʯäÞŎʯŏʭŞþŊùʯłńĐŎōŃ˰ʲʾˁʾʿŁ


ˀ˅
ʯäŃùĚķ´ʭŞīʯŐŰĖŊùĀŰʭŖőęʭÞĿťùäĿĆďʭþŎʯıʭŀŊťùŔĸŎʭċŐŞğęĖŎě˫ŘďŔµŞ˙ŋķʯōµŃĚµĄĿĕ

āùęʭĤĄőùʯäŎŦğùōŃ˰ʲʾˁʽ˂Ł




ŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭŒäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʵʸµʵʷʻ
ʭŕ˨ŔőŘá˨ŏĕŘý˨ùŗęã˨ěʭ˙ő˨ęĕ˨Ă÷ùĚŃ

ę˨ùŘőù˨Ěŀĸċã

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

ˀˆ
˛īʭĿʯäµőùĚÞŒŊʯĖµ˙ĐŎŔŊʭµğęĎŞµīŘăʯ˛÷ʭµĠ˙ŊùŔµŒŰĕíʯĜþµğōµŃʲÍʭµ×ʯŌŘµğʾˀ˅˃ġ�

ˁʽ
ĚÝʭĿʯãĖþŞŎʯĖ˙ĐŎʯãŘīęʯäþĄČŎˈęʭþĄķùäČŒğāʭ÷ùĚŃĶþğĚĴőěùŌʭŎùäŒŞ˙ēę˫ˇʯŔŋČŎ

āʭĸŊʭİŎĂ÷ùĚŃʯŏíĚŃę˫ʭ˙ģ˃ʯęʭŖýŗŏʭĄĠýʭăʾˀˆ˂ġ�

ˁʾ
ʯŜŋĬŀŊùʯśĕʭŖŊùĖþķāù´ùĚńŊùʯĀŞőíĚńŊùęùĕʯōŋńŊùāŗĚŞý˰ʲäýʭă


ˁʿ
ʯä˙ĳʭÝʯŐĠĐŎˈäğęĚý˛ŰťĕĚăùŘăāʭ÷ùĚŃĊŰùęˇʯŔŋČŎāʭĸŊʭİŎĂµ÷ùĚŃʯŏíĚµŃę˫ʭ˙µģˀʯ

ĜŞ÷ʭÏŗŏʭĄĠŎěʾˀˆˀġ�

ˁˀ
ʯŜŒŞŋÝĖµ˙ĐŎŐýʯûŘńĸŰŉŘµħùʯŜĿʭµÞŊùʲĎŞĐµĨăĚŀĸċĖµ˙ĐŎĞ˙µģʯŐŰĖŊùĽęʭµĸĄŊùęùĕ

ʯāʭķŘþİ˙ŊùāŗĚŞý˰ʲʾˁʾʾ
Ł

ˁˁ
ʯŜĠŋČŎʯĚŃʭýĖ˙ĐŎÿíĚŎʯŉŘńĸŊùęùĕüĄÞŊùʯŔŞŎŦğťùŏùĚŖăʲÕʯŌŗĕʾˁʽˁŁ˰


ˁ˂
łńĐŎʯäÝĚÝ˰äŋķŐýʯŐŞĠďĶŎʭċĖħʭń˙ŊùäĿčĚµģʯĖµķùŘńŊùŔµĠğŘŎŉíĂµŞþŊù˕ōŖŞµŋķ

ŌŦĠŊù˰˔´ʭŞďťʯąùĚĄŊùōŃ˰ʲʾˁʽ˅
Ł

ˁ˃
ʯĚŀĴŎʯʭīęĖ˙ĐŎŉŘħùʯŔńŀŊùŔĸŎʭċŐŞğęĖŎě˫ŘďŔŞ˙ŋķʯōŃĚĄĿĕāùęʭĤĄőùʯäŎŦµğùōµŃʲ

ÕʯŌŘğʾˁʿ˂Ł˰


ˁ˄
ʯĂĿĚĸŎʯãĕʭŕĖ˙ĐŎʯĖŞŖ˙ĄŊùāùęŘĤŒŎãŗėʯäýĚńŊùōŃʲÕʯŌŗĕʾˁʿˆŁ


ˁ˅
ŌęʭÞŎʯśěùĚŞģʯĚħʭőęùŘőùʯŉŘħťùġęʭâő˰ʲĖ˙ďùʯŜğĖŃ˛ĠőʯŏùŘċōŃ˰ʲʾˁʾˁ
Ł

ˁˆ
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ʴʷʵʻ
Ł

˂ʽ
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ʿʯęʭŖýŗŏʭĄĠýʭăʾˀˆˀġ�

˂ʾ
ʯûĕŘŎʯʭīęʯãĕʭČğĖŞğʯĖ˙ĐŎˈäýʭŰěęùĚăùŘăāʭ÷ùĚŃěù˫ʭáĖŰĕĂŰíŔŋŊù˛īʭĿäőùĚÞŒŊˇʯ
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˂ˀ
ʯäŀČőʯŐĠďʯŌŦÞŊù˰ĚŕùŘċüĄÞŊùęùĕľČő˰ʯŔŞŎŦğťùʲÕʯōĤģʾˀ˅ʽŁ˰˰


˂ˁ
ʯäőùĖ˙ŕʯʭīęčʭþĨŎʯŔŞńŀŊùãùŗíʯęŘőōŃ˰ʲʾˁˀ˅
Ł

˂˂
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5HIHUHQFHV
�� 7KH�+RO\�4XUDQ��7UDQVODWHG�E\��5H]DHL�,VIDKDQL��0XKDPPDG�$OL�HW�DO���&XOWXUDO�5HVHDUFK�

,QVWLWXWH��'DU�DO�'KLNU��4RP������ 
	
�� ,EQ� -D]UƯ�� 0XতDPPDG� ,EQ�0XতDPPDG�� DO�1DVKU� IƯ� DO�4LUƗތƗW� DO�µ$VKU�� %HLUXW�� 'ƗU� DO�

.XWXE�DOޏ�,OPL\\D��Q�G

�� $Eǌ�6KƗPDK��µ$EG�DO�5DতPƗQ�,EQ�,VPƗµƯO��DO�0XUVKLG�DO�:DMƯ]� LOƗ� µ8OǌP�7DWDµDOODTX�EL�

DO�.LWƗE�DO�µ$]Ư]��%HLUXW��'ƗU�ৡƗGLU�������$+˰

�� $তPDG�0XNKWƗU��µ$EG�DO�µƖO�6ƗOLP�0XNUDP��0XµMDP�DO�4LUƗތƗW�DO�4XUތƗQ\\D��,QWLVKƗUƗW�

8VZLK�������$+

�� ,ৢIDKƗQƯ� �.XPSƗQƯ��� 0XতDPPDG�ণXVL\Q�� 1LKƗ\D� DO�'LUƗ\D� IƯ� 6KDUত DO�.LIƗ\D�� %HLUXW��

0XތDVVLVD�ƖO�DO�%D\W��3%87��OL�,ত\Ɨތ�DO�7XUƗWK�������$+

�� $QৢƗUƯ��0XUWDঌƗ��.LWƗE�DO�ৡDOƗW��4XP��0DMPDµ�DO�)LNU�DO�,VOƗPƯ�������$+

�� %ƗEƗތƯ�� µ$OƯ� $NEDU� HW� DO��� 5DZLVK� 6KLQƗVƯ� 7DIVƯU� 4XUތƗQ�� 7HKUƗQ�� 6DPW�� 4XP��

3D]KǌKLVKJƗK�H�ণXZ]LK�ZD�'ƗQLVKJƗK�������6+˰

�� %DতUƗQƯ��<ǌVXI��DO�ণDGƗތLT�DL�1ƗঌLUD��%HLUXW��'ƗU�DO�$ঌZƗތ�������$+

�� %DOƗJKƯ��0XতDPPDG�-DZƗG��ƖOƗތ�DO�5DতPƗQ��4XP��0XތDVVLVD�%LµWKDW�������$+

��� 	%HOOL��$KPHG��7KH�GLIIHUHQFH�EHWZHHQ�WKH�UHDGLQJV��'DU�DO�-HHO��%HLUXW�������%&

��� -DZƗKLUƯ��0XতDPPDG�ণDVDQ�HW�DO����,NKWLOƗI�H�4LUƗތƗW�ZD�1DTVK�H�ƖQ�GDU�ৡLততDW�H�1DPƗ]�

EƗ� 7DތNƯG� EDU� 'ƯGJƗK�H� Ɩ\DW� $OOƗK� )ƗঌLO�H� /DQNDUƗQƯ��� 0DMDOOLK� 0X৬ƗOLµƗW�H� 4LUƗތDW�H�
4XUތƗQ��Q�����3ƗƯƯ]�ZD�=LPLVWƗQ�H������6+


��� ণƗތLUƯ��µ$EG�DO�.DUƯP��.LWƗE�DO�ৡDOƗW��4XP��'DIWDU�H�7DEOƯJKƗW�H�,VOƗPƯ�������$+

��� ণXUU� µƖPLOƯ�� :DVƗތLO� DO�6KƯµD�� 4XP�� 0XތDVVLVD� ƖO� DO�%D\W� �3%87�� OL� ,ত\Ɨތ� DO�7XUƗWK��

�����$+˰

��� ণDVDQ]ƗGLK�ƖPXOƯ��4XUތƗQ�+DUJL]�7DতUƯI�1DVKXGLK��4XP��$OLI�/ƗP�0ƯP�������6+

��� ণDNƯP��0XতVLQ��0XVWDPVDN�DO�µ8UZD�DO�:XWKTƗ��'ƗU�,ত\Ɨތ�DO�7XUƗWK�DO�µ$UDEƯ��Q�G

��� ণLOOƯ��ণDVDQ�,EQ�<ǌVXI��7DGKNLUD�DO�)XTDKƗ��4ތXP��0XތDVVLVD�ƖO�DO�%D\W��3%87��OL�,ত\Ɨތ�

DO�7XUƗWK�������$+˰

��� .KZƗVƗUƯ��$তPDG��-ƗPLµ�DO�0DGƗULN��WKH�VRIWZDUHV�DO�0DNWDED�DO�6KƗPLOD�DQG�-ƗPLµ�)LTK�

$KO�DO�%D\W˰˔
��� .KXPL\QƯ��5ǌত $OOƗত��7DতUƯU�DO�:DVƯOD��4XP��0XތDVVLVD�0D৬EǌµƗWƯ�,VPƗµƯOƯ\ƗQ��Q�G

��� .KXPL\QƯ��5ǌত $OOƗত��7DIVƯU�H�4XUތƗQ�H�0DMƯG��%DUJLULIWLK� D]�ƖWKƗU�H� ,PƗP�.KXPL\QƯ��

7DGZƯQ� 0XTDGGDPLK� 7DতTƯT� ZD� 7DµOƯT�� 6L\\LG� 0XতDPPDG� µ$OƯ� $\Ɨ]Ư�� 7HKUƗQ��
0XތDVVLVD� 7DQƯP� ZD� 1DVKU�H� ƖWKƗU�H� ,PƗP� .KXPL\QƯ�� 0XތDVVLVD� &KƗS� ZD� 1DVKU�H�
µ8UǌM�������6+
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��� .KǌތƯ��$Eǌ�DO�4ƗVLP��DO�%D\ƗQ�IƯ�7DIVƯU�DO�4XUތƗQ��%HLUXW��'ƗU�DO�=DKUƗތ�������$+˰

��� .KǌތƯ��$Eǌ�DO�4ƗVLP��0XVWDQDG�DO�µ8UZD��.LWƗE�DO�.KXPV���4XP��/X৬IƯ������ 6+

��� .KǌތƯ��$Eǌ�DO�4ƗVLP��0XµMDP�5LMƗO� DO�ণDGƯWK�ZD�7DIৢƯO�৫DEDTƗW�DO�5UXZƗW��%HLUXW��'ƗU�

DO�=DKUƗތ�������$+˰

��� .KǌތƯ��$Eǌ�DO�4ƗVLP��0LQKƗM�DO�ৡƗOLতƯQ��.XZDLW��'ƗU�DO�%DOƗJKD�������$+

��� .KǌތƯ�� $Eǌ� DO�4ƗVLP�� 0$ZVǌµD� DO�,PƗP� DO� .KǌތƯ�� 4XP�� 0XތDVVHVD� ,ত\Ɨތ� ƖWKƗU� DO�

,PƗP�DO� .KǌތƯ�������$+

��� 5ƗJKLE�,ৢIDKƗQƯ��ণXVL\Q�,EQ�0XতDPPDG��VO�0XIUDGƗW�IƯ�*KDUƯE�DO�4XUތƗQ��4XP��'KDZƯ�

DO�4XUEƗ�������$+

��� 5MDEƯ�� 0XতDPPǌG�� 5DZLVK�H� 7DIVƯU�H� 4XUތƗQ�� 4XP�� 3D]KǌKLVKJƗK�H� ণXZ]LK� ZD�

'ƗQLVKJƗK�������6+˰

��� =DUTƗQƯ��0XতDPPDG�µ$EG�DO�µ$ƯP��0DQƗKLO�DO�µ,UIƗQ�IƯ�µ8OǌP�DO�4XUތƗQ��%HLUXW��'ƗU�DO�

)LNU�������$+

��� 6REKDQL��-D
IDU��VRXUFHV�RI�,VODPLF�MXULVSUXGHQFH�DQG�VRXUFHV��'DU�DO�$]ZD��%HLUXW�������

$+

��� 6XEতƗQƯ�� -DµIDU�� 0ৢƗGLU� DO�)LTK� DO�,LVOƗPƯ� ZD� 0DQƗELµXK�� %HLUXW�� 'ƗU� DO�$ঌZƗތ�� �����

$+

��� 6X\ǌ৬Ư��µ$EG�DO�5DতPƗQ�,EQ�$EƯ�%DNU��DO�,WTƗQ�IƯ�µ8OǌP�DO�4XUތƗQ��7DতTƯT�0XতDPPDG�

$Eǌ�DO�)DঌO�,EUƗKƯP��4XP��5DঌƯ��%ƯGƗU��Q�G

��� 6KDƯG�H� 7KƗQƯ�� =D\Q� DO�'ƯQ� ,EQ� µ$OƯ�� 5DVƗތLO�H� 6KDKƯG�H� 7KƗQƯ� �DO�4LUƗތƗW� DO�µ$VKU�

0XWLZƗWLUD���4XP��'DIWDU�H�7DEOƯJKƗW�H�,VOƗPƯ�ণXZ]LK�µ,OP\\D�������$+

��� 6KL\NK�H� %DKƗތƯ�� 0XতDPPDG� ,EQ��ণXVL\Q�� DO�µ8UZD� DO�:XWKTƗ�� 7DIVƯU� 6ǌUD� DO�ণDPG��

7DৢতƯত��$NEDU�ƮUƗQƯ�4XPƯ��4XP�'ƗU�DO�4XUތƗQ�DO�.DUƯP�������6+˰

��� ৫DEULVƯ��)DঌO�,EQ�ণDVDQ��0DMPDµ�DO�%D\ƗQ��%HLUXW��'ƗU�DO�0DµULID�������$+

��� ৫DEDUƯ��0XতDPPDG� ,EQ� -DUƯU�� -ƗPLµ� DO�%D\ƗQ�DO�0XVDPPƗ� -ƗPLµ� DO�%D\ƗQ� IƯ�7DތZƯO� DO�

4XUތƗQ��%HLUXW��'ƗU�DO�.XWXE�DOޏ�,OPL\\D�������$+

��� ৫ǌVƯ��0XতDPPDG�,EQ�ণDVDQ��DO�7LE\ƗQ��Q�S���0DNWDE�DO�,µOƗP�DO�,VOƗPƯ�������$+

��� ৫D\\LE��µ$EG�DO�ণXVL\Q��$৬\DE�DO�%D\ƗQ��7LKUƗQ��.LWƗEIXUǌVKƯ�,VOƗPƯ��Q�G

��� ˋƖPLOƯ��6KDƯG�H�$ZZDO���0XতDPPDG�,EQ�0DNNƯ��DO�%D\ƗQ��4XP��0XতDTTLT�������$+

��� ˋ$UƗTƯ�� ঋL\Ɨތ� DO�'ƯQ�� 1LKƗ\D� DO�$INƗU� IƯ� 0DEƗতLWK� DO�$OIƗ�� 4XP�� -ƗPLµD� 0XGDUULVƯQ�

ণXZ]LK�µ,OP\\D�4XP��'DIWDU�H�,QWLVKƗUƗW�H�,VOƗPƯ�������$+

��� )ƗঌLO� /DQNDUƗQƯ�� 0XতDPPDG�� 5LVƗOLK� 7XZঌƯত DO�0DVƗތLO�� �WK� HG��� 4XP�� ƖGƯQLK� 6DE]��

�����6+

��� )ƗNLU� 0L\EXGƯ�� 0XতDPPDG�� DQG� 5DঌDZƯ�� 0XMWDEƗ�� �,µWLEƗUVDQMƯ�H� 4LUƗތƗW�H� 6DEµ� D]�

1DDU�H�,PƗP�.KXPL\QƯ���0DMDOOLK�0X৬ƗOLµƗW�H�4LUƗތDW�H�4XUތƗQ��Q����%DKƗU�ZD�7ƗELVWƗQ�
H������6+


��� $O�)DঌOƯ��µ$EG�DO�+ƗGƯ��DO�4LUƗތƗW�DO�4XUތƗQ\\D��%HLUXW��'ƗU�DO�4DODP��Q�G

��� .ƗLPƯ�� 0XতVLQ�� �%DUUDVƯ� 7DZƗWXU�H� 4LUƗތƗW�H� 5ƗތLM��� 0DMDOOLK� 0X৬ƗOLµƗW�H� 4LUƗތDW�H�

4XUތƗQ��Q����3ƗƯƯ]�ZD�=LPLVWƗQ�H������6+
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��� .XOL\QƯ��0XতDPPDG�,EQ�<DµTǌE8ৢތ��ǌO�DO�.ƗIƯ��7DৢতƯত 0XতDPPDG�-DµIDU�6KDPV�DO�'ƯQ��
%HLUXW��'ƗU�DO�7DµƗUXI�DO�0D৬EǌµƗW�������$+


��� 0DMOLVƯ��0XতDPPDG�%ƗTLU��0LUތƗW�DO�µ8TǌO��7LKUƗQ��'ƗU�DO�.XWXE�DO�,VOƗP\\D�������$+˰

��� 0XতDTTLT� .DUDNƯ�� µ$OƯ� ,EQ� ণXVL\Q�� -ƗPLµ� DO�0DTƗৢLG�� IƯ� 6KDUত DO�4DZƗµLG�� 4XP��

0XތDVVLVD�ƖO�DO�%D\W��3%87� OL�,ত\Ɨތ�DO�7XUƗWK�������$+˰

��� 0XDIIDU��0XতDPPDG�5LঌƗ��DO�µ8ৢǌO�DO�)LTK��4XP��-ƗPLµD�0XGDUULVƯQ�ণXZ]LK� µ,OP\\D�

4XP��'DIWDU�H�,QWLVKƗUƗW�H�,VOƗPƯ�������$+˰

��� 0DµULIDW��0XতDPPDG�+ƗGƯ��DO�7DPKƯG��4XP��0DQVKǌUƗW�H�'KDZƯ�DO�4XUEƗ�������$+

��� 0DNƗULP�6KƯUƗ]Ư�� �8ৢǌO��1LJƗULVKތ�QZƗU�DO$ތ� �1�তPDG�4XGVƯ��4XP$ތDVO�H� -DZƗQ�� �����

$+

��� 	0DNDUHP�6KLUD]L��1DVVHU��&RPPHQWDU\� RQ�$O�$UZD�$O�:DWKTL��$O�,PDP�$OL� ,EQ�$EL�

7DOLE�6FKRRO��4RP�������$+ 
	
��� 0XތDGGDE�� 5LঌƗ� DQG� 0XতDPPDGƯIDUG�� ��OƯULঌƗ$ތ �,QJƗULK� 7DZƗWXU�H� 4LUƗތƗW��� 0DMDOOLK�

0X৬ƗOLµƗW�H�4LUƗތDW�H�4XUތƗQ��Q����%DKƗU�ZD�7ƗELVWƗQ�H������6+

��� 	0RGDE��5H]D��6DMMDGL��6H\\HG�0XKDPPDG���$VVHVVLQJ� WKH�IUHTXHQF\�RI� UHDGLQJV� IURP�
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