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Ȇ Ŗ º

PHJ QÎ QêpRƖ
P=8Ą. Pë

P
ó PÊĀPõ TýRǐBRò

P7 . M6. PÌBTø
P
* Q
P
Ȅ PHý

Q
ó PäT

P
ġ PJ 

Rö
P
Ɏ¸ Pä
T
ò. ē/P8PǐRȯ Pñ Pä PÄPJā¸ PüRź.PJ P8P8¸PɊ PJ ¸ PüRì Tý

P
é T÷RõlRȯāRȯ P8 ĒÌ

P
ìPJ ¸ PüāRƖ ¸ PüPȩ.Pý

T
ì
P
* ¸ Pü

P
* R¼ PäPɊ T8

P
*BĀRóR ¶¸B ĒÒóR Ɏ M(.PýB PÑ OG¸PǐĒôBQȪ

R(¸ Pö ĒÒɎ. Ƥ, KPýP¿ TÑ.2�ĂŋĨĿ˕ˆ	ʾʾ˰ˉ˔ęŘŖĳŔŋ˙ċˈˑ́ ʭ ˎ̇ çĠŊù äŊó ãŘˎĄˎğ˓ù çō
ˏ
ćˇ˰ŔµÝ˰Ăµğù˰ŐµŰù˰ŔŰí˰ŗĕ˰Ěŕ˰ęĕ

ĚĿíŰĚĿí˰ěù˰ĞÏ˰ŏʭ˙ğí˰ĢŒŰ˰ŐŞŎě˰ĢŒĂµğù˰˫ĕŘµýˉŰµŒĸäĚµĿí˰ěù˰ĞµÏ˰ĖµőŗùĖēŰµŎě˰ĢŒŞ˰ʯŐĚµĿí˰ŔµýŰ˰ĢŒ

ŏʭ˙ğí
Ăğù˰ŔĄēùĕĚÏ˰ʭŕ

ĚĿí˰Ěēðă˰ŗ˰ŌĖńă˰ĂŖċ˰ěù˰āʭŰí˰ŔĄğĕ˰ŗĕ˰ŐŰùŰŏʭ˙ğí˰ĢŒŎě˰ŗ˰ʭŕŞäŎ˰ĪŃʭŒĄŎ˰ĚâŰĖÞŰ˰ʭý˰ŐĖŒŰʭ˙ő
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˫ŘÝ˰ĢŒŰĚĿí˰Ŕý˰ĞÐğ˰ʯĕĚÝ˰łŋē˰ùęʲĂēùĕĚÏ˰ʭŕˈçĠŊù Ōï˓̇ ğˎ ĶˎĿˎęˎ ʭŕˎʭŒˎýˎ ´ʭ ˎ̇Þʭŕˎʭµğˎę˓
ˎ
ï ŉˎʭµþˎČˑŊ˓ùŗˎ 


ʭŕˎù çŘĠˎĿˎ ʭŖˎˇ7ʿ5

˰äŊŗʭČőíěùäŰŔÝ˫ŘÝ˰˫ĕùĕ˰ĒµğʭÏ˰ĂµĠĔő˰ŔŖþµģ˰Ěµáù˰ŗ˰Ăµğù˰ŐŞµŎě˰ěù˰äĤĔý˰˫ŘÝ˰ŔÞŋý˰ʯĕęùĖő˰ĂŞķŘīŘŎ

äŎ˰ĒğʭÏ˰ĜŞő˰ŔŖþģ˰ŐŰù˰ʯĕŘģù˰Ŕý˰˛ńĄĠŎ˰ĒğʭÏ˰ěù˰ʯĖýʭŰŰ˰ŔŖþģ˰ŐĽĚħĚĴőäŎ
ōŞŒÝ

ĆĐý˨ŔŒŞĤŞÏ

Ěă˰ěù˰ĆĐý˰ęĕ˰ŐŞŎě˰ŗ˰ŏʭ˙ğí˰ĢŒŰĚĿí˰üŞăûʭĄÝʭµŕãʯäµğĚþį˰ʲÛ
ę˕˰ŔµįŘýĚŎ˰āʭµŰí˰˛µŰė˰ĚŞµĠŀă

Ķ˙ČŎþŊùĠŀă˰äĿ˰ŏʭŞŞʯŏíĚńŊù˰Ěʾˀ˄ʿ˰ʲʾ˰�ʾ˄ʿ˰ʯęŘģʭķ˰Őýù˰ˉ˰ʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊùýäʲʭăˀʽ˰�˄˄ʯäµğŘŊí˰ˉ
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ʯŏíĚńŊùʿʽʽʽʲˀ˂˰ˉʯŏʭþĸģőíĚńŊù˰ěʭČķţùäĿäµ˙ŋĸŊù˰ĽʭµĤĄÝţù˰´Řµīä˰ʯĆŰĖµĐŊùʾˁʿ˄˰ʲʴʺʷˉ

ŉŘŋĻěʯĿ˰´ʭ˙ĠŊùäʯōŰĚÞŊù˰ŏíĚńŊùʾˁʿ˃˰ʲʴʵʵʯŔ˙ďĚĄĠŎ˰ˉ˰ŗ˰ŏíĚŃ˰ʯäµğʭŒģ˰ŏʭµŖŞÝʴʶʻʺ˰ʲʾʽʿ˔
ùě



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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ
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ķʭ˙ğù˛ŞőʭİŋğäýäŎùĚŞ
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ŎŞēĚý˰ʯĜŞő˰āťʭńŎ˰ŏʭäę˫ŗĕ˰ĵŘµīŘŎ˰ęĕʭµŕãĚµĿíŰŏʭ˙µğí˰ĢŒµŎě˰ŗ˰ʭµŕŞ˰Ő˕˰ĂµğùĚµŀĸċãʯµĿíĚŰ˰ĢŒ

ŏʭ˙ğíŎě˰ŗ˰ʭŕŞʯěŗę˰Ģģ˰ęĕ˰Őʾˀ˅ˆʯĖŒŎŗĚý˰ˉğęĚýäí˰ĩęʭĸăŰʭ˰Ģµģ˰ęĕ˰ŏʭµŖċ˰Ăµńŋē˰ʭý˰ĮþăĚŎ˰ā

ʯěŗęʾˀˆ˃˔
ēĚýäĕŰĄŀâģ˰Ŕý˰Ěâä˙ŋķäŏʭ˙µğí˰ęĕ˰ĖµőŗùĖē˰Ăµ˙Ĵķ˰ŗ˰āęĖµŃ˰ŔőʭµĤő˰ŗµŎě˰ŗ˰ʭŕŞ˰Ő

ŔĄēùĕĚÏ˕˰ĖőùĠďŞŒäŎʭőęʭÝäʯğęĚýäĄŀâģ˰Ŕğäµ˙ŋķä˰Řµďĕ˰ęĕ˰ŏíĚµŃʯĩęťùʾˀˆ˃µŖŋŊù˰ĉĚµĿ˰ˉä˰ʯ

ĝęĕʭŕäŰʯŌŦğù˰üĄÞŎ˰ěùʾˀ˅ʾ˔
ʭŖŒăŰăĚă˰ĵŘīŘŎ˰ęĕ˰ŔŊʭńŎ˰ÜµŞĚµĿí˰üŰŎ˰ĢŒµŞ˰Ėµģ˰ĂµĿʭŰ˰ŗĕ˰ŏí˰ŏʭ

˕ÝŞ˫ùŘĔʯĕùÚőĿí˰˛ďùĚŎĚŰŎě˰ŗ˰ŏʭ˙ğí˰ĢŒŞí˰ęĕ˰ŐŰʯŏíĚµŃ˰āʭʾˀˆˁ˔
ùµŰ˰ŗ˰˫ĖµŒÝùĚÏ˰üµŊʭİŎ˰Ŕµý˰ŔµŊʭńŎ˰Ő

ýŞĤĂğù˰˫ĕĚÝ˰˫ĖŒĠý˰ŏùĚĠŀŎ˰ěù˰ŉŘŃ˰˛ńő˰Ŕý˰ĚĄ
Ŏ˰ěùŞûʭĄÝ˰ŏʭő˰ʭµŕµŞ˰ʯĜµŰÝ˰Ü˰ĩęʭµĸă˰ĵŘµīŘŎ˰Ŕµý˰ûʭµĄ

Ŕý˰ŗ˰ŔĄēùĕĚÏğęĚý˰ŏŗĖý˰ŗ˰ùęĘá˰āęŘħäĕŰ˫ʭáĖ˰ŔŖþµģ˰Ŕý˰ʭŕµŰ˰˫ĕùĕ˰ĒµğʭÏ˰˫Ėµģ˰ĕʭ˕˰ĂµğùÝŞʭÞµĤ˙ģäʯ

ğʭŒģ˰ŏʭŖċäʯŏíĚŃ˰ęĕʾˀ˄˅˔
ğęĚý˰ʭýäÏŞĤŞŎ˰ŌŘŋĸŎ˰ŔŒäĕŘģʯù˰ĵŘµīŘŎ˰ʭµý˰ĕŘµċŘŎ˰ęʭćí˰ãùŘĄĐŎµŰ˰Ő

˕˰ęʭĄģŘőäőùŘēěʭýíŰāʭýŞĚâőʭăĚăŞüĚĿíŰĢŒŏʭ˙ğíŗµŎěŞŐęùĖµő˰äįʭµþăęù˰˔ŐµŰùěù˰
ĕ˰ʯŗęµĠŎø˰ĕęŘµŎ˰Ŕŋ

ĤŕŗÚÏ˰ęùŗùĜğ˰ʯĆĐýä
Ăğù˰˛ńĄĠŎ

ĆĐý˰Ŕý˰ĕŗęŗ˰ěù˰˛þŃʯý˰ěùŞâőŘâ×˰Ŕý˰ĂþĠő˰ŏíĚŃ˰ŏʭäăĚă˰ŗŞĚĿí˰üŰŏʭ˙ğí˰ĢŒµŎě˰ŗ˰ʭŕŞ˰ʯŐãęŗíĕʭµŰ

ęŗĚī˰ŔĄÞő˰ŗĕãĂğù
ĂĠĔőùŰÝ˰ŏíĚŃ˰Ŕ×Ěá˰ʯŔÞŒĚŰµŖŊù˰Ăµ˙Ĵķ˰ŏĕùĕ˰ŏʭµĤő˰ĽĖµŕ˰Ŕµý˰ōäù˰ŗŰ˰ĕʭµČ

âőùŞ˰˫ĜãęùĜáĚÞģ˰ŗłďäğʭŒģ˰ŗŰĕ˰ĽĖŕ˰Ěŕ˰ʭŰĚâʯã˰ŔýŔŋøĠŎâőŘâ×äÏŞùĖŰ˰ŏʭŖċ˰ĢŔĄēùĕĚÏĂğùʯ

ŊŗäʭýŰù˰ŔÝ˰Ăģùĕ˰ŔċŘă˰ĖŰĵŘīŘŎ˰ŐĚÝ˰ŏíĚŃ˰ęĕŰ˰ōŔýāęŘħĕùĚİĄğùãŗ˰Ő˙ī˰ęĕíµŰ˰˫Ėµģ˰čĚµİŎ˰āʭ

ʭģ˰ŗ˰ĂğùŰµŕ˰ĖŞí˰ÖŰŔùãµő˰ùęŞýʭŞ˰ŔÝ˰ōŔýęŘįńĄµĠŎ˰ŗ˰˛ńĄĠŎŞĚµÝė˰Ŕµý˰ōĚµµĿíŰĢŒŏʭŖµµċ˰ŗâőŘµâ×ä

ŏʭ˙ğí˰ĕŘċŗŎě˰ŗ˰ʭŕŞŐĖģʭý˰ŔĄēùĕĚÏ
ŐŰùěùʯŗęŕŞÖ˰˫ʭáí˰ęĕµŰāʭ˰ŏíĚµŃĆĐý˰ŔµýʭµŕãµĨŀăŞŋä˰ ę˫ʭµýęĕ

˰ŏʭŖċ˰ĂńŋēőĂğù˰ŔĄēùĕĚÐʯŏíĚŃ˰ĽĖŕ˰ŔÝ˰ ě˫ùĖőù˰ŏʭ˙µŕ˰Ŕµý˰ŔÞŋµýęĕùĖŕŰĂŎðă˰ŌĕĚŎŞ˰ŐĕŘģ˰˫ĖŒµĠý˰ʯ

ĚÝ˰čʭþĨŎ˕˰Ăğù˰˫ĕŰĕĜãʯĸŎʯŏíĚŃ˰Ľęʭʾˀ˃˄˰ʲʿʿˆ˔


ù˰ŌŗĕŰŔÞŒʲíŰĚĿí˰Ŕý˰ĭŘýĚŎ˰āʭŰĢŒĠý˰ĽŦēĚýŞęʭãí˰ěùŰĕ˰āʭŰ
ˍ
ʭµþŊʭĻ ʯĚµâùęùĕãŌʭŖýùʭµŕäŰ˰ŗ˰Ăµğù

ĚĄ˙µÝµŎäŏùŘăŰĸİŃ˰ĚĴő˰Üäù˰ęĕŰŐĕęŘŎ˰ʲŏʭ˙ŕ˕˰ĕùĕ˰ĂþĠő˰ŏíĚŃ˰Ŕýʿʿˆ˔
ʭģŰ˰ĖŰÞäťĕ˰ěùµŰù˰˛µŰ˰Ő

ōŖþŎŘáäŰʭķę˰ʯŰĂĄďù˰ŗ˰ęʭĨĄēùŞµý˰ęĕ˰ĭʭŞí˰ŏʭŰʭĚĿí˰āŰĢŒʭķę˰ŗŰĂʭµĬĄńŎãŏʭµþįʭĔŎ˰ŉʭµďĚµĨķ

˰ŉŗĜőĂğù˰˫ĕŘýý˰ŔÝùĚ×˰ˉŞŏʭĚħŰĎâőŘâµ×äĚĿíŰĢŒŏʭ˙µğíµŎě˰ŗ˰ʭŕŞ˰ŏí˰ŌĕĚµŎ˰ŉŘµńķ˰Ûęĕ˰ĂµŖċ˰Ő

Ï˰ŗ˰˛ÞĤµŎ˰ŏʭŎěŞµØŞùĖē˰ŗ˰ĕŘµý˰˫ĖĖőŗěùĚįŰʭŒÝ˰ŗ˰ ę˫ʭģù˰łŰý˰ùę˰üŋİŎ˰ŔŞŏʭ˫ĕŘ˙µőěŗę˰ʭµµăãŔµÝōµŋķ

ÏŞŔý˰ĚĤý˰ŗ˰ĕĚÝ˰ĂĿĚĤĽʭĤĄÝùŗę˰ěù˰˫ĕĚÏ˰ʯĖŎí˰˛÷ʭő˰ʭŕãþį˰ęùĚğùŞĕŘµģ˰ŔĄģùĕĚý˰Ăĸ˕ŘµēäŰʯʭµŕěĚŎã

ʯěʭČķùʾˀˁˆ˰ʲʾʾ˂
˔



ʵʸʹ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϱϭͲϮϳϮ
�E�>z^/^�K&�d,��s�Z^�^���Khd�d,��KZ��Z�K&��Z��d/KE�K&�,��s�E��E����Zd,

����������������������

İĨ˙Ŋù˨ĀĸŎʭċĀŞ˙ŊʭĸŊù˨äŀ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʭķĕù˨ˮʭâĄğʭēãĪŃʭŒă

ğęĚý˰ęĕäʭķĕùãŰŘğ˰ěù˰˫Ėģ˰ĕʭãŏʭŃĚĤĄĠŎʯŁŘĿ˰ŔĄÞő˰ŗĕ˰Ěý˰˫ŗŦķʯ˰ŔŖþµģ˰˫ʭâĄµğʭē˰Ŕý˰Ăğù˰Ōěť

őŞĕŘģ˰ŔċŘă˰Ĝ
˰˫ĖŰĕ˰ŉùòğ˰ĕęŘŎ˰ŔŰí˰ŗĕ˰ŐŞý˰ŔÝ˰ãĚŕʭĳ˰ĩęʭĸă˰ŗ˰ĽŦĄēùŎäĕŘģ˰Ŕ˙ŋÝ˰ŗĕ˰ĕŘċŗ˰˛ŞŊĕ˰Ŕý˰ʯ

ˈō˒ćˇ˰ŗˈĖĸýˇ˰Ăğù˰ãʭŒĸŎ˰Ŕý˰äğęʭĿ˰ęĕ˰ŔÝˈĞÐğˇ˰ŗˈĞÏˇ˰ŗˈĖĸý˰ˇŎäíŰĖ
Ŕµ˙ŋÝ˰ŗĕ˰ŐŰùŗ Ě
˒
ēðµă ęĕ

ĂĤÏĚğ˰ŏĕŘý˰ōŕ˰äőʭŎěęùĕ˰ęŘŖĳőĖ
í˰ęĕŰĂĠĔő˰ŔʯĚĿíŰŎě˰ĢŒŞ˰Ŕ˙ŋÝ˰ʭý˰ŐˈĖĸýˇʯĚĿí˰ěù˰ĞÏŰŎě˰ĢŒŞ˰Ő

ýŞ˫Ėģ˰ŏʭʯĂğùŊŗäí˰ŗĕ˰ęĕŰĖĸý˰ŔãʯĚĿíŰŏʭ˙ğí˰ĢŒ˰Ŕ˙ŋÝ˰ʭýˈōć˰ˇĚµĿí˰ěù˰ĞÏŰµŎě˰ĢŒŞ˰
Ăµğù˰˫ĖµŎí˰Ő

ùěùŰŐŗęʯʭý˰ŉùòğ˰Ŕý˰ĒğʭÏ˰ęĕŰĕ˰ĖŰĖʯíŰăŗʭŀă˰ʭäù˰ęŘŖĳ˰ęĕŰʭŒĸŎ˰ęĕ˰Ŕ˙ŋÝ˰ŗĕ˰ŐãĖµĸý ŗ Ě
˒
ēðµăŰőʭµŎě˰Ăä

˰ĕęùĕ˰ĕŘċŗŰ
Ŕő˰ʭ

˰ŗ˰ĜŞő˫ÙùŗˈʭďĕʭŕˇŔÝí˰ęĕŰý˰ĂĠĔő˰ŔŔí˰ʯĂğù˰ŏĕùĕ˰ġĚĄĠá˰ãʭŒĸŎ˰Ŕý˰ŗ˰ŔĄĿę˰ęʭÝŰŔŋďĚŎ˰ʭùãĻŞ˰ěù˰Ě

ĚĿíŰù˰ĢŒ˰ĂğŰ˰ŏí˰ʭý˰ʭŰÞäʱĂğùŒØ˙ŕŞŐŘĠăŰŏʭ˙µğí˰Ŕí ęĕ ŔµÝ ˔ʭŕùŘ˒µĠĿ˕ ʭŕµŰ˫ĖµŎí˰Ōŗĕ˰ŔʯĂµğù˰ʭµý

ĚĿíŰ˰Ŕý˰ĢŒŰ˰Ăğù˰ʭŒĸŎ˰ÜŰ˰āŗʭŀĄŎ˰ʭĂĠŕ


ùŰÞă˰ʭý˰ęʭĄģŘő˰ŐŞĠŀă˰Ěý˰ŔŞŋĐă˰ŗ˰ĚŞŃĕ˰ŗ˰Ăğęĕ˰˛Şí˰łŰ˰ěù˰ŏíĚŃ˰āʭÜŰŘğğęĚý˰ŗäĕŰ˫ʭáĖĕ˰ěù˰ʭŕŰ˰Ěâ

ğęĚý˰Ŕý˰ŘğäĕʭńĄőùãʭķĕùãí˰ęĕ˰ĪŃʭŒăµŰĚµĿí˰āʭŰĢŒŎä˰ŗ˰ĕěùĕĚµÏµğęĚý˰ŗ˰Ėµńő˰ęĕä˰ŔŖþµģµŰ˰˫Ėµģ˰ĕʭ

ŎäŋĐă˰Ŕý˰ʭă˰ĖģŘÝŞğę˰ęĕ˰ùę˰üįʭĔŎ˰ŗ˰ĕěùĕĚÐý˰ʭİē˰ōŕŘă˰˫ʭâĄğʭē˰ŗ˰ðĤŒŎ˰˛Ş˰ĶŎʭċ˰ŗ˰ŐńĄŎ˰ĒğʭÏ˰Ŕý˰ŏĖ

ŕùĚ˙ŕäù˰ĵʭĸģ˰ęĕ˰ʭă˰ĖŒÝŰŗę˰ŐŰĖċ˰āʭŖþģ˰ʭý˰ŔŖċùŘŎ˰ęĕ˰ŗ˰ĕĚÞŰĕŘē˰ʯĖ
Ėŕĕ˰ĒğʭÏ˰ŏùĖý˰ĖőùŘĄý

ĕŰˮʭáĖʭŕ

ŏʭŖŞÝŗ˰ľŋĄĔŎ˰āʭŰĚĴő˰ŏʭğʭŒģ˰ĢŰùĖŞÏ˰ ę˫ʭýęĕ˰äăŗʭŀĄŎŏʭ˙ğíʭŕ˰Ŕ÷ùęù˰ŐŞŎě˰ŗ˫ĕùĕĖőù˰ŔŰĚĴő˰Ŕğ˰ŔÝ

˰ęŘŖĤŎāęʭþķĖőùʲěù


ÜŰŔŰ ĚĴőŔŎˑàőʭýʭŰ˨àŒý˨àŞý˕%LJ�%DQJ˔

ĕ˰ŔŰĚĴő˰ŐŰùŔĄĿʭŰ˰ʭý˰ŗ˰Ėģ˰Ŕ÷ùęù˰ōĄĠŞý˰ŏĚŃ˰˛Űŗù˰ę˰ãʭŕˈ˛ýʭŕ˰ŐŰŗĕù˕˰ˇʾˆʾˆŌ˰łµþį˰
Ėģ˰ĖŞŰðă˰˔˰ŐµŰù

ŔŰĚĴőŏʭŖċ˰ʯŏʭµŎě˰ęĘµáęĕ˰ŗ˰˫Ėµģ˰ěʭµĻí˰ŐŞĄĠĔő˰˔ōÝùĚĄŎ˕˰ŉʭâ×˰ęʭŞĠý˰ĂŞĸīŗ˰ÜŰ˰ěùĭʭµĠþőùŔµĄĿʭŰ

Ăğù˰
˫ĕĚĄĠá˰ľŞį˰ŔŰĚĴő˰ŐŰù˫ĖŰĖÏ˰ěù˰ãù˫ĖŕʭĤŎ˰ãʭŕŔý˰ùę˰˫ĖģýŘēääŎ˰ĎŞīŘă˰ŐµŰù˰Ŕµŋ˙ċěù˰
Ėµŕĕ

˫ĖµµŰĖÏäŎ˰ʭŕʯŔµµŞŊŗù˰Üþµµğ˰ĚµµħʭŒķ˰äµµőùŗùĚĿ˰Ŕµµý˰ŏùŘµµăäőʭµµŖŞÝ˰ŔµµŒŞŎě˰ĢýʭµµăʯĝʭµµŞńŎ˰ßęĜµµý˰ęʭĄēʭµµğ˰ʯ

ŏʭáęʭĄğŗ˛ýʭŕ˰ŏŘőʭŃ˰ ę˫ʭģùĕŘ˙ő


ù˰ŔŰĚĴő˰ŐŰù˰łþįŔµİńő˰Ŕµý˰ʯōŰĕĚµáĚý˰üµńķ˰Ŕµý˰ŏʭµŎě˰ęĕ˰ĚáäŎ˰ãù˰äµÞŰĜŞĿ˰ŐŞőùŘµŃ˰ŏí˰ęĕ˰ŔµÝ˰ōŞµğę

ŔĄēʭŒģäŎ˰Ăğĕ˰ěù˰ùę˰ĕŘē˰äŰùęʭÝ˰˫Ėģŗ˰ĖŒŕĕäâŒŞÞă˰Ŕİńő˰ĢŰùĖµŞÏ˰Ŕµİńő˰ʯŔµİńő˰ŐŰù˰
ĕęùĕ˰ŌʭőŏʭµŖċ



ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$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˨ʯʲʵʸʴ	ʵʺʵ
ŋĐă˛ŞíāʭŰăĚăüŞĚĿíĢŒŰŏʭ˙ğíŎě˨ŗŐŞ

ķʭ˙ğù˛ŞőʭİŋğäýäŎùĚŞ

ʵʸʺ

Ăğù˰ãʭŕěʭá˰ěù˰ĶŞğŗ˰äŰŘâĤăí˰ãęʭáěŗę˰ĝʭğù˰ŐŰù˰Ěý˰
ýäŏŘŞŋŰĚă˰ěù˰ĢŞý˰ʭý˰ŏùěŘğ˰ŗ˰ŉʭâ×˰ĂŰʭŖő˰ʭµŕ

˰ĚČŀŒŎ˰ʯĕŘý˰ŌŘŞŋŕ˰ŗ˰ŏÙŗęĖŞŕ˰ěù˰˛ÞĤĄŎ˰ĚĄĤŞý˰ŔÝ˰āęùĚď˰ŔċęĕŎä˰ĭʭĠþőù˰ŗ˰ĕŘģŎä
ĖµýʭŰ˰ĝʭµğù˰Ěµý

ě˫ùĖőùãĚŞá
ˍ
ʭµþŰĚńă ŔµĴĐŊ ŐµŰù ʯĖµŰĖċ ãʭŕʴʶºʻĕęʭµŞŋŞŎŉʭµğĢŞµÏđęĂµğù˰˫ĕùĕ
ùěùŐµŰʯŗę˰Őµğ

ŏʭŖċʴʶºʻäŎ˰˫ĕě˰ŐŞ˙Ĕă˰ŉʭğ˰ĕęʭŞŋŞŎĕŘģ˰ʯŔŞŊŗù˰ĭʭĠþőù˰ěù˰ĞÏŏʭŖċ˰ʯµģ˰ĕĚµğ˰äĿʭµÝ˰ ě˫ùĖőù˰Ŕý˰Ėʭµă

ĢŰùĖŞÏ˰ŏʭÞŎùä˙ăùĚŰě˰āùęėʭŕĖĸý˰ŗōăùãʭŕĕʭğŔý˰
ĖŰí˰ĖŰĖÏ˰ʯ˫ōŕŉŘĻ˰ãʭŕĚýù˰ŐĄğŘŞÏ˰ĚµħʭŒķ˰ěù˰ĚÞŞÏ

Ěćù˰Ěý˰ŔŞŊŗùĢőùĚá˰ãŗĚŞőĢŰùĖŞÏ˰Ćķʭý˰ʯŏʭáęʭĄğŗŏʭĤÞŖÝʭŕĖģ˰ʲÛ
ę˕àŒŞÝŗʭŕʯŏʭµŎě˰ŔµØĔŰęʭă˰ʯ

ʾˀ˃ˆ˰ʲʾˁ˂	ʾˁˆ˔�
˕˨ęùĖŰʭÏ˨ĂŊʭď˨
ŗĕ6WHDG\�6WDWH˔

ę˫ʭĄğŔÝ˰äőʭğʭŒģĕʭńĄķùőùĖŒ×ä˰ŔýŉĖŎãʭŕĖŒĄģùĖő˰àőʭþŖŎŔµý˰ãĚâŰĕ˰ŔŰĚĴő˰ʯęùĖµŰʭÏ˰ĂµŊʭď˰Ōʭő

äŎ˰ŏùĖŒ˙Ĥőùĕ˰ŐŰù˰Ŕŋ˙ċěù˰
Ėőĕùĕ˰Ŕ÷ùęù˰ěù˰ŏùŘăĖŊŘá˰ĝʭŎŘă˰ʯãĖőŘý˰ŐŎĚŕʯ˛ŰŘŕ˰ĕĚĿęʭő˰ŗ˰
ĕĚµý˰Ōʭő˰ęʭÞŞŊ

˫ʭáĖŰĕ˰ŐŰù˰łþįŏʭŖċęĕĝʭŞńŎßęĜýĚŞļĄŎʭőĕŘý˰
ŔĄþŊùŔőŔýŐŰùäŒĸŎŔÝŏʭŖċĮĠþŒŎä˙őʯĖģŔµÞŋý

˫ĖŰùäŋħùęĕüŋŃŐŰùŔŰĚĴőŏíĕŘýŔÝŔŋħʭĿ˰ʭýŐĄĿĚáŏʭĤÞŖÝʭŕěùĚâŰĖÞŰŔµý˛µŞŊĕĭʭµĠþőùʯōŊʭµķ

˫ĕʭŎĖŰĖċŔý˛ÞģŏÙŗęĖŞŕ˰ŐŞý˰ãʭĬĿ˰ęĕŏíʭŕ˰˫ĖŰĚĿíäŎĖģʯ˫Ėģ łŋē ě˫ʭă ŏˑÙŗęĖŞŕ ŐŰù 
ĂŰʭŖőęĕ

ŏʭĤÞŖÝãʭŕ˰ĕŘċŗ˰Ŕý˰ùę˰ãĖŰĖċäŎĕęŗí˰˫Ėģ˰˫ĖŕʭĤŎ˰äŊʭâ×˰üŞăĚă˰ŐŰĖý˰ŗŏʭĤÞŖÝʭŕ˰Ăµýʭć˰ŔĄğŘŞÏ

äŎĖőʭŎŗ˰ĕęùĕ˰äŰùĖĄýù˰Ŕő˰ŏʭŖċ˰
Ăµģùĕ˰ĖŕùŘē˰äŰʭŖĄőù˰Ŕőŗŏʭ˙ŕŔµőŘá˰ŔµŰĚĴő˰Ōʭµő˰ěù˰ŔµÝäŎĚýĖµŰí˰ęĕ˰ʯ

˰ŔµŰĚĴő˰ùę˰ŏí˰ʯĂµğù˰ŏĖµģ˰łµŋē˰ŉʭď˰ęĕ˰ĖŰĖċ˰˫ĕʭŎ˰ ę˫ùŘ˙ŕ˰ŔÞŒŰù˰Ŕý˰ŔċŘă˰ʭý˰
ĖőʭŎ˰ĖŕùŘē˰ęùĖŰʭÏ˰ĂŊʭď

ŔĄğŘŞÏ˰ĢŒŰĚĿí�&RQWLQXRXV�&UHDWLRQ��˰ĜŞőäŎĖŒŎʭő˰ÜµŰĜŞĿ˰ŐŞőùŘµŃ˰ʭý˰ŏĕŘþő˰łþİŒŎ˰˛ŞŊĕ˰Ŕý˰ŔŰĚĴő˰ŐŰù˰


Ėģ˰ĕę˕˰Ăğù˰˫ʯĜŋÝ˰ʲÛ
ęÝŞŏʭŖğʭŒģ˰ʯäʾˀˆʽ˰ʲ˅ʿ˔


Ŕğ˨ʲŏʭŕ˕˨ʭ˙ğŦÏ3ODVPD�FRVPRORJ\˔

ŏʭŖŞÝʭ˙ğŦÏ˰äğʭŒģʯĂğù˰ĖńĄĸŎÜŞŎʭŒŰĕãʭŕěʭáĜ˫ŞőŘŰ˫Ėµģŗʭ˙µğŦÏùę˰äµ˙ŖŎ˰Ģµńő	Ģµńő˰Ěµáù

ĖŒģʭý˰ŔĄģùĖő˰üŊʭĻ	ěù˰ĉęʭē˰ŏʭŖċ˰ÜŰĜŞĿ˰ęĕäĠ˙ģ˰ŔŎŘĴŒŎäŎ˰ãěʭýĖŒŒÝ˰ˉ˫ĕʭµŎ˰ŌęʭµŖ×˰ĂµŊʭď˰ʭ˙ğŦÏ˰


˰˫ĖőùŘē˰ĜŞő˰ěʭá˰ŗ˰ĶŰʭŎ˰ŏʭŞŎ˰äŒĸŰŎäĕŘģŏˑʭµŖċ ĚĄµĤŞý ŔŰĚĴő ŐŰùĝʭğù Ěý 
˛ýʭŃ˫ĖŕʭµĤŎ˰˛ŞÞµĤă˰ʭ˙µğŦÏ˰ěù

˰ōµŕ˰ěù˰ŏí˰äµÞŰĚĄÞŊù˰ãʭŕęʭý˰ŔÝ˰Ăğù˰˫ĖģùĖµċ˫ĖµģĖőù˰ěù˰˫ĖµŒÝ í˰ŏʭµŖċ˰ŔµÞŋý˰ʯ˫ĕùĖµő˰đę˰ãęʭµČŀőù˰ŔµĄþŊù˰


ĚċŏʭŰ˰ãʭµµµµŕŉŘĻʭµµµµğí˰ŗŎŏùĖµµµµŞ˰
Ăµµµµğù˰äµµµµĠŞįʭŒļŎ˰ōŞµµµµĴķ˰ãʭŕ˰ĵʭµµµµ˙ċù˰ʭµµµµý˰üµµµµŋİŎ˰ŐµµµµŰù

äŎŘ˙ķŏʭŖŞÝŏʭğʭŒģŗÜŰĜŞĿĚĄēùŏʭőùĕŔý˰ŔÝģ˰ŏʭµŖċ˰ęʭĄēʭğ˰ŗ˰ãŗʭ˙ğ˰ŌùĚċù˰ŐĄĿĚá˰ęùĚŃ˰ĚŞćðă˰ĂĐă˰ěù˰āĖ

ãęŘøă˰ŗ˰ĢőùĚá˰ěùŌʭķ˰ĂŞþĠőŐŞĄĤŒŰùŗäŎŘĄőùŘÝ˰ÜŞőʭÞŎʭ˙ďäŎ˰ĂŰĖµŒŒÝʯùĕŘċŗʭý˰
Ăµğù˰ĪŃʭµŒĄŎŔµÞŒŰ

ĘÏĕęŘŎ˰ŉĖŎ˰ŐŰùġĚŰĖĤő˰ĶŃùŗ˰ŏùĖŒ˙Ĥőùĕ˰ĚĈÝù˫ŏʭŖŞÝ˰Ěý˰äŒĄþŎ˰ÜŰĜŞĿĚĄēù˰āùĖŕʭĤŎ˰ęĕ˰äŊŗ˰ʯĂğù˰äµğʭŒģ

ĢŞÏ˰ʭ˙ğŦÏäŒŞýŔý˰ĢŰʭŕáěʭăäĂŞńĿŘŎ˰ãùęùĕ˫ĕŘý˰ōŕ˰äŰʭŕ˕˰Ėőù˰ʯŏʭĤÞŖÝ˰˫ùę˰ŗ˰ŏʭŖŞÝ˰ʯãęʾˀ˄ˁ˰ʲˀˁ
˔



ʵʸʻ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϱϭͲϮϳϮ
�E�>z^/^�K&�d,��s�Z^�^���Khd�d,��KZ��Z�K&��Z��d/KE�K&�,��s�E��E����Zd,

����������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˬʭáĖŰĕʲŉŗùęʭÞőùĂþĠőŏĕùĕńăŌĖŗĚēðăŔýŉʭĸĿùäŖŊù

ŏùĚĠŀŎ˰ěù˰äēĚý˰ŏĕùĕ˰ĂþĠő˰ʯŐŞŎě˰ŗ˰ŏʭ˙ğí˰ĢŒŰĚĿí˰Ěēðă˰ŗ˰ŌĖńă˰˫Ėģ˰ĚÞŒŎ˰ĝʭğù˰ěù˰ùę˰ĖőŗùĖē˰Ŕý

ŗŐŰùęʭÝ˰łµŋē˰ęʭÝ˰Ŕý˰ùĖē˰ęʭÝ˰ŐĄĿĚá˰ĝʭŞŃ˰ùęµŎäĖµŒőùĕ
˰ĚŞµĠŀă˰ęĕ˰üµİŃ˰ĖŞµğˈŏùĚµńŊù˰ŉŦµĳ˰äµĿˇ

äŎĠŰŘő˰ʲĖˈ˰ęĕ˰ŏʭ˙ŋÞĄŎ˰ŗ˰ŏùĚĠŀŎùŰʭČŒ˙ğí˰ĢŒŰĚĿí˰ěù˰ùę˰ŐĔğ˰ŗ˰´ùŘĄğù˰ŗ˰ĂŰĖĸý˰ŗ˰ĂŞŋþŃ˰ʯŐŞŎě˰ŗ˰ŏʭ

ĕùĕ˰ĮĠý˰


˰ŔŰŘĠă˫ùĕĚÝ˰ġŘŎùĚĿ˰ŗ˰Ėő˫ù˰ʭµý˰ŔĠŰʭńŎ˰ęĕ˰ŔÝ˰Ăğù˰ãĚĤý˰čŦİħù˰ŗĕ˰ĂŰĖĸý˰ŗ˰ĂŞŋþŃ˰ŔÝ˰Ėő

˰ĖőŗùĖē˰ŉʭĸĿùŕŞÖŔőŘáĕęùĖő˰äĄŊťĕ
˰ˇŔý˰ĚµĴőŏʭµĤŰù˰ʯ˰ĵŘµő˰ŐµŰùĆĐýʭµŕã˰ŏùĖŒ˙µĤőùĕ˰ŐŞµý˰ŉŗùĖµĄŎ
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˰ŗ˰ĖŰĚĿí˰ùę˰ŏʭ˙ğí˰ĞÐğĞÏŏíěù
ĖŞőùĚĄĠá˰ùę˰ŐŞŎě

˰äĄŰùŗę˰ęĕĂğù˰˫ĖŎí˰ěù˰ŉùòğ˰ŐŞ˙ŕ˰ŔÝĖµģ˰ĝʭþķ˰Őýùʯʲ˫ĕŘµŎĚĿ˰ĖµőŗùĖē˰ŔµÞŒŰù˰ʲĂµŀá˰ĒµğʭÏ˰ęĕ

ˈłˎŋˎēˎĩˎę˓
ˎ ˓
šùĿˑäŰŎˎŘ˓ŞŐˑ˰ˇ˰ŏʭµēĕ˰ŏʭ˙µğí˰ŗ˰˫ĕŘµý˰ŏʭ˙ğí˰ĢŒŰĚĿí˰ěù˰ĢŞÏ˰ŐŞŎě˰Ăńŋē˰ŔÝ˰ĂğʭŒĸŎ˰ŐŰĖý

ĕŘýʯŏʭ˙ğí˰ĖőŗùĖēĂŀŕ˰ãʭŕĖŰĚĿí˰ěŗę˰ŗĕ˰ęĕ˰ŐŞŎě˰ĢŒŰĚĿí˰ěù˰ĞÏ˰ùę˰Ŕőʭáˉ˰ĕŘŎĚĿ˰ŔÞŒŰù˰ʭŎù˰ŗ3
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ĕùĕ˰ęùĚŃ˰ùę˰ʭŕʭŰęĕ˰ŗ˰ŏʭĄēęĕ˕ğŞʯäįŘĠŀă˰äĿ˰ęŘĈŒ˙Ŋù˰ęĖŊùŞʯęŘćð˙Ŋù˰Ěʾˁʽˁ˰ʲʿ˰�ʾ˃ˁ˰ˉ˃˰�ˀʾˀ˔


äğęĚý

ýŞĂļŊ˰ĚĄĤ˰ŏʭğʭŒģˈŘďĕ˰ˇʭŒĸŎ˰Ŕý˰ùęãŔĄĿĚá˰ŏĕùĕ˰ġĚĄµĠá˰ŗ˰ĮµĠýŕùĚĿ˕˰ĖµőùµŞʯãĖÝûʭµĄµĸŊùŞʯŐ

ʾˁʽˆ˰ʲˀ�ʿ˄˄˔
˰ĝęʭĿ˰ŐýùˈŘďĕ˰ˇùęùĕ˰ùęãŰŎ˰ŐĄēʭğ˰˫ĕʭŎí˰ŗ˰ŏĕùĕ˰ĮĠý˰ùę˰ŏí˰ŗ˰˛ħù˰Üä˰Őµýù˕˰Ėőùĕ

ʯĝęʭĿăĚăŞʭńŎ˰ōČĸŎ˰üŞŰʯĀļŋŊù˰Ğʾˀ˅˄˰ʲʿ˰�ˀˀˀ˔ʯŊŗäőʭŖŀħù˰üĻùęäʭŒĸŎ˰Ŕý˰ùę˰ŏíã˰ŏĕùĕ˰ĂÝĚď

Ăğù˰ŔĄĠőùĕ˕ʯäőʭŖŀħù˰üĻùęāùĕĚŀ˙ŊùĿäĚĻŰʯŏíĚµńŊù˰üʾˁʾʿ˰ʲˀʽ˅˔˰
µēĚýä˰ěùŏíĚŃŏʭµŕŗÚÏ˰ʭµý

í˰˛˙ďŰʭŒĸŎ˰Ěý˰ŔãĻ˰ùę˰ġĚĄĠá˰ŗ˰ĮĠý˰ʯŉŗùŞĚĿí˰ěù˰ĚŰý˰ťʭµý˰ęŘİğ˰ęĕ˰ŔÞőʭŒ×˰ŗ˰ŔĄĠőùĕ˰ĢŒµŞĕĚµÝ˰ŏʭŰōʯ

ĚĿíŰŎě˰ĢŒŞÏ˰ùę˰ŐŞŔĄĠőùĕ˰ŏʭ˙ğí˰ěù˰ĢʯĖőùŊŗäě˰ġĚĄĠáŎŞĚĿí˰ěù˰ĞÏ˰ùę˰ŐŰý˰ŏʭ˙ğí˰ĢŒŞŔĄģùĕ˰ŏʭ
Ėőù



ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$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˨ʯʲʵʸʴ	ʵʺʵ
ŋĐă˛ŞíāʭŰăĚăüŞĚĿíĢŒŰŏʭ˙ğíŎě˨ŗŐŞ

ķʭ˙ğù˛ŞőʭİŋğäýäŎùĚŞ

ʵʹʴ

ēĚýäĕŰ˰˛˙ď˰ʭý˰ĚâˈŘďĕ˰ˇʭŒĸŎ˰Ěýã˕˰Ōŗĕ˔ŏĕęŗíęĕ˰ĂÝĚď˰ŔýʯġĚĄµĠáµŎěŞĕ˰ĖµŒőʭ˙ŕ˰ùę˰ŐµŰ˰˫ʭáĖ

ý˰ŌŗĕäĚĿí˰ʭý˰ĭʭþăęùŰŎě˰ĢŒŞŐʯŊĕ˰ùę˰ŏí˰ŔÞŋýŞ˰˛ĂÝĚď˰ĚýŊʭńĄőù˰ŗ˰äĸīŗäŎěŞŔĄµĠőùĕ˰Ő˕˰ĖµőùʯäőʭµńŊʭį

ãŘăĚÏěùʯŏíĚŃʾˀ˃ʿʲġʿ�ʾʾʽ˔
ĄþŊùù˰ŔŰĕ˰ŐŰğ˰ĽŦē˰˫ʭáĖŞí˰ŁʭŰĂµğù˰āʭˉŔµÝùĚ×í˰ęĕµŰ˰ ę˫Řµğ˰āʭ

ő˰Ŕŋ˙ċ˰āʭķěʭ3¸ Pû¸ PÑT8
P
* PF¸P»R

T
Ŀ.PJ ¸ Pû PȀTÎ Pɏ PJ ¸ Pû(¸õ ¸ PüTùRõ P3 PÎ TÊ

P
*2�āʭµķěʭő˕ˀʾˉ˔µþŎ˰ŗ˰ĚµĠŀŎŞ˰ĩęťù˰Řµďĕ˰Ő

ŗ˰Ăğùōŕ˰ùę˰ŏí˰ʭŒĸŎŰ˫ŘÝ˰ŗ˰˫ʭáùĚ×˰ŗ˰ûí˰ĉùĚēù˰ʭý˰ŌěŦŎ˰ʭ
Ăğù˰ŔĄĠőùĕ˰ʭŕ

ēĚýäĕŰĚý˰Řďĕ˰˛˙ď˰ʭý˰ĚâʭŒĸŎãʭŒĸŎ˰ʯŏĖőʭİŋĻ˰ŗ˰ŏĖŒÞĿùã˕˰ĂĠĔőʭŒĸŎ˰ùę˰˔ŏĕĚÝ˰ŐŖÏãŘµļŊã

ŔĄĠőùĖőʯí˰ŔÞŋýŏĄő˰ùęŞ˰ŔČŰʭŒĸŎ˰Ōěť˰ʭãŔĄĿĚá˰˫ÙùŗĖőùˉěŰŎě˰ġĕĚá˰ŗ˰ĂÝĚď˰ʭý˰ùĚŞŖŞċŘă˰ʭý˕˰Őäý˰ŔÝµŞ˰ŏʭ

˔˫ĕĚÝʯʭŒŖÏ˰ŗ˰Ăĸğŗ˰ĚýãŎěŞµŎ˰˫ĕŗĜĿù˰Őä˕˰ĕŘµģäŃĕʭµħäµőùĚŖă˰ʯěù˰ŏʭáęʭĄµğĕµŰʯŏíĚµŃ˰˫ʭáĖʾˀ˅ʽ˰ʲ

ʾˀʽ˔
ùŰĕ˰ŐŰő˰˫ʭáĖŞě˰ˉĂğù˰Ħő˰˛ýʭńŎ˰ęĕ˰ĕʭŖĄċù˰ʯĜŰĄŀá˰ŔÞőʭŒ×˰ùĚŞōý˰ʯŞĂļŊ˰ĚĄµĤ˰ŏʭµğʭŒģʭµŒĸŎ˰Ŕµýã

˰Ăĸğŗ˰ŗ˰ĮĠýŰŎě˰ŐĄĿʭŞʭŒĸŎ˰ęĕ˰ŐãˈŘďĕ˰ˇĚĨăŰ˫ĕĚÝ˰Ď
Ėőù

÷ʭþįʭþį˰ŔŎŦķ˰ŌŘďĚŎäù˰ĚýŰ˰ʯĚµâŰĕ˰ĚµŞþĸă˰Ŕµý˰ˉĂµğù˰ŐŞµŎě˰łŋē˰ŏʭ˙ŕ˰ŐŞŎě˰ŏĖőùĚĄĠá˰ʲĂğù˰ęŗʭý˰Ő

ŗĚÝ ŐˑŞŎě ĖőŗùĖē äĄŃŗãĕ˰ʯĖŰĚĿí˰ùę˰ ę˫Řµğ˰ŗ˰āʭµķěʭő˰ ę˫Řµğ˰āʭµŰí˰ŔĠŰʭńŎ˰ʭý˰
ĕęùĖő˰ʭŒĸŎ˰ŏí˰ŏĖŞőùĚĄĠá˰ĚâŰ

äŎ˰ĂŋĨĿ˰ŏĕŘý˰äÞŰ˰Ŕý˰ŏùŘăŰőʭŎĜ˙ŕ˰ʭäŎě˰ĢŒŰĚĿí˰ŗ˰ġĚĄĠáŞ˰ ę˫Řµğ˰āʭµŰí˰ŔµÝ˰ĎŞµīŘă˰ŐµŰù˰ʭý˰
ĕĚý˰äÏ˰Ő

ý˰ŌʭńŎ˰ęĕ˰ŔÝ˰āʭķěʭőŞ˰ŏʭŏĕĚĄĠáŎěŞŐ˰˛ďùĚŎ˰ŗĞÏŏíěùĂğùʯŔµý˰ŐĄēʭµğ˰ĉęʭµēûíŗ˫ʭµáùĚ×µŎěŞŐŗ

ęŰŔĤęùĕÝŏĕĚÝ˫ŘʭŕŰĢę˫ʭģùÝ˫ĕĚ˰ěù˰ʯĂµğù˰ŐŞµŎě˰ĢŒŰĚĿí˰ŏʭŞý˰ŌʭńŎ˰ęĕ˰ŔÝ˰ĂŋĨĿ˰ ę˫Řğ˰āʭŰí˰ęĕ˰ŗęùĚµŃ

ŏĕùĕÝ˫ŘʭŕęĕŎěŞŐŗĚýÝĂŏĕùĕŔýŎěŞŐŗĖńăŰĚŁùěęù
Ăğù˰˫ĕęŗí˰ŏʭŞŎ˰Ŕý˰ŐĔğ˰ŏíěùŐŰùäŎ˰ʯŗę˰Ŕµý˰ŏùŘă
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İĨ˙Ŋù˨ĀĸŎʭċĀŞ˙ŊʭĸŊù˨äŀ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕŰˬʭáĖʲŌęʭŖ×ŏʭ˙ğí˨ĢŒŰĚĿí˨ŌĖńăŐŞŎě˨Ěý

ù˰łþįŰĕ˰ŐŰ˰ŗ˰ĕĚÝ˰łŋē˰ùę˰ŏʭ˙ğí˰ĂĠĔő˰ĖőŗùĖē˰˫ʭáĖĞÏŏíěùĚĿí˰ŔýŰŎě˰ġĚĄĠá˰ŗ˰ĢŒŞĂēùĕĚÏ˰Ő


ù˰ʭýŰīŘă˰ŐŞ˰ŔÞőʭŒ×˰ŔÝ˰ĎÏŞĢùěùŰŐĄŀáŞōʯ˰˫ĖµŰĕ˰ŉùòµğ˰ĕęŘµŎ˰ŔµŰí˰ŗĕ˰ŐŞý˰ŔÝ˰ãĚŕʭĳ˰ĩęʭĸă˰ŗ˰ĽŦĄēù

ŎäĕŘģ˰Ŕ˙ŋÝ˰ŗĕ˰ĕŘċŗ˰˛ŞŊĕ˰Ŕý˰ʯˈō˒ćˇ˰ŗˈĖĸýˇí˰ěù˰ŔĄğĕ˰ŗĕ˰ęĕŰĂğù˰āʭ
˰ĚŕŰÜ˰Ŕ˙ŋÝ˰ŗĕ˰ěùŗ Ě
˒
ēðµă ęĕ

ęùĕ˰ęŘŖĳ˰ŏĕŘý˰ōŕ˰Ěğ˰ĂĤÏőĖʯùĚýʭŒýŰʲōŞĄĠŕ˰ŗĚýŗę˰ęŘŖĳ˰ŗĕ˰ʭý˰Ő

ʲĂĠĔő˰ęŘŖĳˈÜŊė˰Ėĸý˰ˇ˰ęĕēðăŞĚŏʭ˙ğí˰ěù˰ŐŞŎě˰ĂńŋēˉŌŗĕʲ˰ęŘµŖĳˈōµć˰ˇ˰ęĕēðµăŞĚ˰Ăµńŋē

ŐŞŎě˰ěù˰ŏʭ˙ğí


ù˰łþįŰĕ˰ŐŰ˛ď˰ãùĚý˰ʯ˫ʭáĖĩęʭĸăʯĂµģùĕĚý˰Ăµğĕ˰ęŘµŖĳ˰ŗĕ˰ŐŰù˰ěù˰äÞŰ˰ěù˰äĄĠŰʭýˉʭŒ×˰ʭµŎù˰ŔµÞő

äŎ˰äŰʭþįʭþį˰ŔŎŦķĖŒŰʭŎĚĿʲ˰ęŘŖĳˈÜŊė˰Ėĸý˰ˇ˰ęĕēðăŞĚ˰ęŘµŖĳ˰Ŕý˰ĂþĠő˰ŏʭ˙ğí˰ěù˰ŐŞŎě˰Ăńŋēˈōµć˰ˇ
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ĂŞ˙ŕùʭýĂğù˰ĚăʯĂğù˰˫Ėģ˰ĚÝė˰ŏí˰ěù˰ĞÏ˰Ŕ×Ěá
ùĚýʭŒýŰí˰ŐŰŕ˰ŔŞĄŊťĕ˰Öäù˰ĚýŰĚĿí˰ŔÞŒŰ˰ĞµÏ˰ŏʭ˙ğí˰ĢŒ

ĚĿí˰ěùŰŎě˰ĢŒŞ˰ʯ˫ĕŘý˰ŐĕęùĖő˕˰ʯęŘģʭķ˰Őýù˰ʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊùýä˰ʲʭµăʿ˂�ʾˆý˰ˉŞŗʭµĬãʯĜŒĄŊù˰ęùŘµőïµŰ˰ŗ˰˛

ŗðĄŊù˰ęùĚğïŰʯ˛ʾˁʾ˅ʲʾ�˃˃˔


ēùĚă˨ʲŌŗĕäŔýĚþē˨üĠď

ŔÞŒŰù˰ʭý˰Ŕ˙ŋÝˈōćˇĕęùĕ˰ęŘŖĳ˰äőʭŎě˰üŞăĚă˰ŗ˰ĚŞēðă˰ęĕˉ˰ęĕ˰ęŘŖĳ˰ŐŰù˰ʭŎùŔ˙ŕʭċĂĠŞő˰ʯŔŀŰĚģ˰ŔŰí˰ęĕ˰


Ý˰Ŕ˙ŋˈōćˇĖĸý ŏʭŞý ŌʭńŎ ęĕ
ˍ
ʭĿĚħŰ˰ĂęĕĚþēĖµĸý˰Ŕµő˰ʯĂµğùŰ˰ĂŔýüµĠď˰
łµńĐă˰ŗ˰ĕŘµċŗŔµýýŞŏʭĕŰĚâ˰ʯ



ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$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˨ʯʲʵʸʴ	ʵʺʵ
ŋĐă˛ŞíāʭŰăĚăüŞĚĿíĢŒŰŏʭ˙ğíŎě˨ŗŐŞ

ķʭ˙ğù˛ŞőʭİŋğäýäŎùĚŞ

ʵʹʶ

˰ŔÞŒŰù˰Ŕő˰ʯĂğù˰˫ĕęŗí˰ŐŞŎě˰Ăńŋē˰Ěþē˰ěù˰ĞÏ˰ùę˰ŏʭ˙ğí˰Ăńŋē˰Ěþē˰ĖőŗùĖēĶŃùŗęĕ˰ĞµÏ˰ŏʭ˙ğí˰Ăńŋē˰ĜŞő


Ėģʭý˰ŐŞŎě˰Ăńŋē˰ěùŔÞőʭŒ×ʲĂğù˰˫ĖŎí˰ŏùĜŞ˙Ŋù˰ęĕˈŏóˈçōćˏ˨ˇÿĕʭµĿţµēùĚĄŊùä˨üµĠĐý˨ť˨ĚµþĔŊù˨üµĠĐý
łńĐĄŊù˨ŗ˨ĕŘċŘŊù˕˰ˇʭþįʭþįŰ˙Ŋù˰ʯäŞĠŀă˰äĿ˰ŏùĜŞ˰ʯŏíĚńŊù˰Ěʾˁʾ˄˰ʲŁʾ˄˰�ˀ˃˂
˔

˰ĚŞĠŀă˰üďʭħĶ˙ČŎþŊùŞŏʭŎäʭŎĚĿŰĖōŞŰŘµâý˰Ăğù˰ŐÞ˙Ŏ˰ʲ˰ʲ˰Ŕµ˙ŋÝˈçōµ
ˏ
ć˰ˇŔµ˙ŕʭċ˰ŗ˰ĚŞēðµă˰ãùĚµý

ĂĠŞő˰äőʭŎě˰üŞăĚăʯŕʭá˰ŔÞŋýä˰ʭŖŒă˰ãęŗíĕʭŰĂ˙ĸőʭŕãĚ
˒
ēðă ŗ ŌĖńă Ŕý ãĚĴő ŗ ĂğùĖēĕęùĖő
í˰ęĕŰ˰Ŕ

őŞ˰Ăńŋē˰ŌĖńă˰Ŕý˰ĜŕŞÖŰÜùě˰ŏʭ˙ğí˰ʭŰ˰ŐŞŎě˰ ę˫ʭģù˰ĕùĖµĸă˰ŏĕĚ˙µģĚý˰ĩĚĻ˰ŔÞŋý˰ʯĕęùĖőĂ˙ĸőʭŕ˰ˉĂµğ
ˍ
ŦĈŎ˰ŔĄŀáŎäĕŘģ˰ʲˈ˙ĸįù˨ōŊùĄÜĄŋ˙ď ō˒ćÜĄŞİķù ō˒ćÜăŘĠÝ ō˒ćÜˇ˰ˉˈ˰ùę˰Řµă˰ŐµŎ˰ʭŰíù˰ŗ˰ŌĕĚµÞő˰Ōʭµĸį

˰ŗ˰ŌĕĚÞő˰ĢĤĔý˰ŗ˰ŌĕùĖő˰ŔŎʭċ
ŌĕĚÞő˰˛˙ďˇĶŃùŗęĕ˰ęĕ˰ŔØőí˰Ěáù˰äĄďŉŗù˰ęĕ˰ʯĂµğù˰ŔĄŀáĚµēí˰ŌʭµČőù

Ėģʭý˰˫ĕùĕĔğ˰ʯĂğù˰äĐŞĐħ˰ŐˉŔÝùĚ×ý˰
Ăğù˰ĕùĖĸă˰Ŕý˰ŗù˰ĚĴő˰ŔÞŋý˰ʯĕęùĖő˰ĚĴő˰ĚŞēðă˰ŗ˰ōŰĖńă˰Ŕù˰ĚýŰŐ

˰Ŕ˙ŋÝ˰ˉĝʭğùˈçōćˏ˰ˇ˰ęĕŔŰí3KýP¿ TÑ. ĒôQȪR(¸ö ĒÒɎ.
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äŎ˰ŔÞŋýäŒĸŎ˰Ŕý˰ĖőùŘăĖģʭý˰ōŕ˰Ěğ˰ĂĤÏ˰äńŰʭńď˰ĚÝė˰ŗ˰ŏʭŞý˰ęĕ˰ĚŞēðă
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˨ĚŰĖńă˨ʲŌŘğˈŏʭÝˇ
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İĨ˙Ŋù˨ĀĸŎʭċĀŞ˙ŊʭĸŊù˨äŀ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˫Ėģ˰ŌĖńŎ˰ŏʭ˙ğí˰ĢŒŰĚĿíʯäŎ˙ŕù˰Ěý˰ŏùŘăŞĖĸý˰ĂŰĕĚµÝ˰˛µ˙ď˰Ěµþē˰ęĕ˰ĂˉŰµŒĸä˰ŔµØőíōŖŎĚµă˰Ăµğù

˔ŏʭ˙ğí˰Ăńŋē˕ʯŔŋďĚŎ˰ęĕùĚýʭŒý˰Ăğù˰˫Ėģ˰ĚÝė˰ĚēðĄŎŰĖĸý˰ŐŰʭµŒĸŎ˰Ŕµý˰Ěþē˰ęĕ˰ĂãĖµĸýŰ˰ĂŔýüµĠď

ő˰ĕŘċŗŞþĸă˰Ŕý˰ĂĠŞĕ˰ĚŰù˰ŏíĚŃ˰ĚâťĕĚÝ˰ĚÝė˰ùę˰ōŕťʭĿ˰ōŕ
Ăğù˰˫Ŋŗä˛ŰŗðăŌŘğä˙őĖµőùŘăĕęŘµŎĖµŞŰðă

ĖģʭýˉùĚŰě
ˍ
ťŗùľŊʭĔŎ˫ĖķʭŃĂŊʭħùŌĖķĖńăŰĚĂğùˉŗőʭćŞ

ˍ
ʭ˛ħùŊŗùäęĕ˫ÙùŗˈōćˇĖĸýŰĂĂµğùŗ

ŏʭÝŔýʭŒĸŎã˛þŃŏĕŘýĂğù
ùĚýʭŒýŰŐʭýŏĕęŗíˈŏʭÝˇùŰŐŗĕ˫ÙùŗĩęʭĸĄŎŎäʭ˙őŰ
ĖŒŔýĚĴőŎäĖµğęʯ

ĚáùŏùŘĄýˈōćˇŗˈĖĸýˇùęĚýēùĚăäŗēðăŞĚęĕĕŘċŗ˛˙ďĕĚµÝŗķęĕŞŐŉʭµďĩęʭµĸăĚŕʭµĳãŎµŞŏʭ

íŰāʭùę˛ďʯĕĚÝĚĄŖýěùŗðăŰ˛ŏĕĚÝŏíĖŕùŘēĕŘýŗęĕŔŎùĕùŔýùŰŐüŋİŎŕùŘēŞō
ĂēùĕĚÏ

ĕŰĜáĚý˨ˮʭáĖŰˮĖ

äŎ˰ĚĴő˰Ŕýí˰ĖğęŰ˰āʭ˰ŔŋďĚŎ˰Ŕğ˰Ěý˰Ěĳʭő˰ŔŀŰĚģĖŒĄĠŕʲ

ʲŉŗù˰ĢŒŰĚĿíŏʭ˙ğíʲŌŗĕ˰ˉ˰ĢŒŰĚĿíŎěŞĕĚĄĠá˰ŗ˰Őŏí˰ŏʲŌŘµğ˰ˉĂµŀŕ˰ŏĕĚµÝ˰Ŕµőʭáŏʭ˙µğíʭŕĞµÏ˰ěù
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ʾˀ
ĠďŞŒäŎʭőęʭÝäğ˰ʯŞĠď˰ĖŞğęĚý˰ʯŐäĄŀâģ˰Ŕğäµ˙ŋķäĢŕŗÚÏ˰ʯĩęťù˰Řµďĕ˰ęĕ˰ŏíĚµŃ˰ŔµŎʭő

őíĚŃ˰ĽęʭĸŎä˰ ę˫ʭ˙ģ˰ʯʿ˅˰ʯʾˀˆ˃ġ


ʾˁ
ŘēäŰğ˰ʯŞʭŕěĚŎ˰ʯōğʭńŊùŘýù˰ĖãőʭĐþğ˰Ěŀĸċ˰ʲŔ˙ċĚă˰ʯěʭČķùäĖ˙ĐŎ˰ʯã˰ʲŏùĚŖă˰ʯʾˀˁˆ
ġ

ʾ˂
Ġď˰ʯäőʭŖŀħù˰üĻùęŞʯŐĿ˰āùĕĚŀ˙ŊùäĚĻŰÕ˰ʯŏíĚńŊù˰üʾý˰ʯōŋĸŊùęùĕ˰ʯŞ˰ʲāŗĚʾˁʾʿ˰
Ł

ʾ˃
ģęŞʯʭīę˰ĖĠŀă˰ʯĖ˙ĐŎŞĚŏíĚńŊùĐŊùŞÞōŖĤŊùŞĚĠŀĄýŞĚʯęʭŒ˙Ŋùęùĕý˰ʯĀĿĚĸ˙ŊùŞʲāŗĚʾˁʾˁ
Ł



ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$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˨ʯʲʵʸʴ	ʵʺʵ
ŋĐă˛ŞíāʭŰăĚăüŞĚĿíĢŒŰŏʭ˙ğíŎě˨ŗŐŞ

ķʭ˙ğù˛ŞőʭİŋğäýäŎùĚŞ

ʵʹʼ

ʾ˄
˰ʯ˫ùĚµ˙ŕ˰ûʭµĄÝ˰ŔµĠğŘŎ˰ʯãĖ˙ĐŎ˰ŐŞŎù˰Ė˙ĐŎ˰ĖŞğ˰ʲŔ˙ċĚă˰ʯŏʭĤÞŖÝ˰˫ùę˰ŗ˰ŏʭŖŞÝ˰ʯĕęŦŰŗ˰ʯãę

˰ʲŏùĚŖăʾˀ˄ˁġ


ʾ˅
ďěŞʯäŋʯŔþŕŗĠŀĄŊùŞĚŒ˙ŊùŞĚĿäńĸŊùŞÿĖŗĚĤŊùŰĀĸŗʯĊŖŒ˙ŊùęùĕŀŊùµÞÍʭµ×˰ ʲłµĤŎĕ˰ ʯĚŌŗĕʯ

ʾˁʾʾŁ


ʾˆ
ďěŞʯäŋĠŀĄŊù˰ʯŔþŕŗŞĚğŘŊùŞʯĮęùĕŀŊùÞʲłĤŎĕ˰ʯĚʾˁʿʿ˫

Ł

ʿʽ
ęʭČő˰Ė˙ĐŎ˰ʯüĻùę˰ŉŘŋĻěʯĿ˰´ʭ˙ĠŊùäĀĿĚĸ˙Ŋù˰ęùĕ˰ʯōŰĚÞŊù˰ŏíĚńŊùʯāŗĚŞýʲʾˁʿ˃Ł
˫


ʿʾ
˰ĖŞğüİŃōŞŕùĚýù˰ʯŐŞĠď˰˔ʯäŊėʭģŏíĚńŊù˰ŉŦĳ˰äĿʯý˰ʯŁŗĚĤŊùęùĕµŞāŗĚ	Ě˫ŕʭµŃ˰ʲµ×Íʭʾ˄˰ʯ

ʾˁʾʿ
Ł

ʿʿ
ğŞĖŊù˰ŉŦċ˰äįŘŰĠŀă˰äĿ˰ęŘĈŒ˙Ŋù˰ęĖŊù˰ʯŐŞ˰ʯęŘćð˙Ŋù˰ĚÝí˰ŔőʭĔýʭĄµŰ˰ʲōµŃ˰ʯäµŀČő˰äµĤķĚŎ˰ŔµŋŊù˰Ā

ʾˁʽˁ
Ł

ʿˀ
ďŗ˰ŏùŗĚŎ˰ʯŏʭþĸģŞĖʯőíĚńŊù˰ěʭČķţùäµĿäµ˙ŋĸŊù˰ĽʭµĤĄÝţù˰´ŘµīäĀµĿĚĸ˙Ŋù˰ęùĕ˰ʯĆŰĖµĐŊùʯ

āŗĚŞýʲʾˁʿ˄Ł
˫


ʿˁ
äŃĕʭħʯäőùĚŖăʯĖ˙ĐŎ˰ŏʭŃĚŀŊùäµĿµĠŀăŞĚŏíĚµńŊùŏíĚńŊʭµýŗʯŔŒµĠŊùàµŒŕĚĿʲōµŃ˰ ʯäŎŦµğù

ʾˁʽ˃
Ł

ʿ˂
ĕ˰ěù˰ŏʭáęʭĄğ˰ʯĖ˙ĐŎ˰ʯäőùĚŖă˰äŃĕʭħŰʯŌŗĕ˰ʲÍʭ×˰ʯŏíĚŃ˰˫ʭáĖŎùŞ˰ʲŏùĚŖă˰ʯùĕĚĿ˰Ėʾˀ˅ʽġ


ʿ˃
ʯäőʭńŊʭįãŘăĚÏ˰ʯĕŘ˙ĐŎěùʯŏíĚŃÍʭ×ˁʯĚģÝĂäŎʭŖğʲŏùĚŖă˰ʯęʭĤĄőùʾˀ˃ʿġ


ʿ˄
ʭþįʭþįŰğ˰ʯäŞĠď˰Ė˙ĐŎ˰ĖŞ˙Ŋù˰ʯŐŞµĠŀă˰äĿ˰ŏùĜŞʭµĤĄőù˰ĚµĄĿĕ˰ʯŏíĚµńŊù˰ĚŔµĸŎʭċ˰äŎŦµğù˰āùę˰ã

ğęĖŎŞÍʭ×˰ʲōŃ˰ʯŐ˂˰ʯʾˁʾ˄


ʿ˅
ʯŐĠď˰Őý˰˛ĬĿ˰ʯäğĚþįþŊù˰Ķ˙ČŎŞĠŀă˰äĿ˰ŏʭŞÍʭµ×˰ʲŏùĚµŖă˰ʯŗĚµĠē˰Ěµħʭő˰ʯŏíĚµńŊù˰ĚŌŘµğ˰ʯ

ʾˀ˄ʿ
ġ

ʿˆ
ĚįŰĖŊù˰ĚĔĿ˰ʯäĐŰĚĐþŊù˰Ķ˙ČŎ˰ʯŐŰ˰ʯŐÝÍʭ×˰ʲŏùĚŖă˰ʯãŘĬăĚŎ˰äģŗĚŀýʭĄŌŘğ˰ʯʾˀ˄˂
ġ

ˀʽ
þĄŊù˰ʯŐĠď˰Őý˰Ė˙ĐŎ˰ʯäğŘįŞĠŀă˰äĿ˰ŏʭŞďù˰ęùĕ˰ʯŏíĚńŊù˰ĚŞù˰´ʭý˰ʯäýĚĸŊù˰ąùĚĄŊŞý˰ʲāŗĚä
ʭă

ˀʾ
ʯäŋŎʭķŕùĚýùŞĠŀă˰ʯōŞĚʯäŋŎʭķÍʭ×ʾʯÝäģŗĚŀýʭĄʲŏùĚŖă˰ʯŁŗĖħʾˀ˃ʽġ


ˀʿ
ăʭŀŎ˰ʯĚ˙ķ˰Őý˰Ė˙ĐŎ˰ʯãěùę˰ĚĔĿŞļŊù˰ĎµŞʯüďù˰ęùĕµŞý˰ʯäµýĚĸŊù˰ąùĚµĄŊù˰´ʭµŞµ×˰ʲāŗĚŌŘµğ˰Íʭ˰ʯ

ʾˁʿʽ
Ł

ˀˀ
ŕùĚĿŞʯãĖŋēŞ˛ŐýʯĖ˙ďùÝûʭĄĸŊùŞʯŐĚĤő˰ʲōŃ˰ʯāĚČŕʾˁʽˆ
Ł

ˀˁ
ŖŋŊù˰ĉĚĿäŋŊù˰ĉĚĿ˰ʯʭŖğęĕ˰ʯŔäŰ˰ ę˫ʭ˙ģ˰ʯŌŦğù˰üĄÞŎ˰ěù˅˰ʯʾˀ˅ʾġ




ʵʺʳ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϱϭͲϮϳϮ
�E�>z^/^�K&�d,��s�Z^�^���Khd�d,��KZ��Z�K&��Z��d/KE�K&�,��s�E��E����Zd,

����������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˀ˂
ĿŞŎŘäŒ˙Ŋù˰čʭþĨ˙Ŋù˰ʯĖ˙ĐŎ˰Őý˰Ė˙ďù˰ʯŞµĿ˰ĚäĚĻµŰŊù˰čĚµĤŊù˰üÞþµŞ˰ʯĚ˰Õʿ˰ʲōµŃ˰ʯÿĚµČŖŊù˰ęùĕ˰ʯ

ʾˁʾˁ
Ł

ˀ˃
ĜŋÝ˰ʯĚĄŞÏʯÝŞğʭŒĤőʭŖʯäŔ˙ċĚăʲäĄńŞńď˰ŔŰĕʭőý˰ʯ˰ʲŏùĚŖă˰ʯāĚŞĨʴʶʼʽ


ˀ˄
ÝŞÞĤ˙ģʭäğʭŒģ˰ŏʭŖċ˰ʯ˛ĬŀŊùŘýù˰ʯäĖőù˰ŗ˰àŒŕĚĿ˰˫ʭâĤŕŗÚÏ˰ʯŏíĚŃ˰ęĕŰ˰ʲŏùĚŖă˰ʯŔĤʾˀ˄˅ġ


ˀ˅
ÝŞĠď˰ʯĕùÚő˰˫ùŘĔŞĚĿí˰˛ďùĚŎ˰ʯŐŰŎě˰ŗ˰ŏʭ˙ğí˰ĢŒŞí˰ęĕ˰ŐŰýĕù˰āʭĸŊʭİŎ˰ʯŏíĚŃ˰āʭµŞ˰ŗ˰ŏʭµĿĚķ˰ʯāʭ

˰ ę˫ʭ˙ģ˰ʯŔŀĠŋĿʾ˰ʯʾˀˆˁ
ġ

ˀˆ
ĢŰùĚá˰ʯĝʭŒâŰù˰ʯĚŖŰěĖŋá˰ʯĝŘµŒńŃ˰ʯä÷ʭµþįʭþį˰Ěħʭő˰ʲŔ˙ċĚă˰ʯŏʭőʭ˙ŋĠŎ˰ŏʭŞŎ˰ęĕ˰ãĚŞĠŀă˰ãʭŕ

˰ʲŏùĚŖăʴʶʻʻġ


ˁʽ
ý˰ʯęùŘőťù˰ęʭĐý˰ʯĚŃʭý˰Ė˙ĐŎ˰ʯäĠŋČŎäŊù˰ęùĕ˰ʯʭ×ÞŎŦğťù˰üĄŞ˰ʲŏùĚŖă˰ʯŔʾˀ˄˃
Ł

ˁʾ
˰ʯäğʭŒģ˰ŏʭŖŞÝ˰ŗ˰ŏíĚŃ˰ʯäĠŞķ˰ĖŞğ˰ʯŔ˙ďĚĄĠŎĢŕŗÚÏŏíĚŃ˰ŌŘŋķ˰ŗ˰ĚŞĠŀă˰ãʭŕʯ˰ʲōŃʴʶʻʺġ


ˁʿ
˰čʭþĨŎŰĕĜãʯ˰ʲōŃ˰ʯłď˰˫ùę˰ęĕ˰ŔĠğòŎ˰ʯŏíĚŃ˰ĽęʭĸŎʾˀ˃˄ġ


ˁˀ
ʯĂĿĚĸŎāʭŖþģ˰ʯãĕʭŕĖ˙ĐŎŗĕŗĕęŉŘďŏíĚńŊùŊùÞĚŰʯōÍʭ×ʾʯŔĠğŘŎäâŒŕĚĿäăùęʭµĤĄőù

ĄŊùŖ˙ŞʲōŃ˰ʯĖʾˁʿˀŁ


ˁˁ
ęŘŎŰʭÝŘý˰ĞãʭńŎ˰ʯŰŔĠùãŎŞČőù˰ʯāùęŘă˰ŏʭŞʲŔ˙ċĚă˰ʯōŋķ˰ŗ˰ŏíĚŃ˰ʯ˛ĎŞýėĚµŞýĕ˰ŔŋŊù˰ʯ˰ĚµĤő˰ĚµĄĿĕ

äŎŦğù˰àŒŕĚĿʯ˰ʲŏùĚŖăʴʶʹʻġ


ˁ˂
àŒŞÝŗʭŕʯŌʭŞŋŰŗ˰ŐŀĄğù˰ʯŏʭŎě˰ŔØĔŰęʭă˰ʯĝʭþĄŃù˰ŗ˰Ŕ˙ċĚăʲ˰ãęʭµÞ˙ŕ˰ʭµý˰ʯʭµŎĚĿĕùĕ˰ŔµŋŊù˰üµŞþď

ʭŎĚĿĕùĕ˰ Ě˫ŕě˰ʯŏʭŖŞÝ˰ʯʲŏùĚŖăʾˀ˃ˆġ


ˁ˃
ŗŰÙĚŰ˛ʯŘŞáęŘøáÏ˰Ė˙ĐŎ˰ʯŞ˰ãĚþŎʭÝʭý˰ŔŰ˰ʯĂēʭŒģ˰Řő˰ěù˰ĖŔµ˙ċĚăʲĎŞýėãęŘµĨŒŎ˰ŔµŋŊù˰ʯŐµŰęěʯ

˰ʲŏùĚŖăʴʶʺʹġ


ˁ˄
:::�JHRFLWLHV�FRP�KLGD\DWDOPRXVOLPRXQŰŎù˰ľğŘŞµĿ˰łµĐŊù˰ŌŦµÝ˰ĀĐŀµħ˰ʯŔŋŊùĖþķ˰ʯŐä

ŋķ˰ĕĚŊùä˰ʯŌŦğťùʾ˃ʽ˰ŔŖþģőíĚŃä




ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$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˨ʯʲʵʸʴ	ʵʺʵ
ŋĐă˛ŞíāʭŰăĚăüŞĚĿíĢŒŰŏʭ˙ğíŎě˨ŗŐŞ

ķʭ˙ğù˛ŞőʭİŋğäýäŎùĚŞ

ʵʺʴ

5HIHUHQFHV
��� 7KH� +RO\� 4XUDQ�� 7UDQVODWHG� E\� 'U�� 0XKDPPDG� $OL� 5H]DHL� ,VIDKDQL� DQG� D� JURXS� RI�

3URIHVVRUV� RI� $O�0XVWDID� 8QLYHUVLW\�� $O�0XVWDID� ,QWHUQDWLRQDO� 3XEOLFDWLRQV�� 4RP�� 6HFRQG�
(GLWLRQ�������

���,EQ�$VKXU��0XKDPPDG�LEQ�7DKLU��$O�7DKUL�ZD�DO�7DQZLU��6�/�	�6�'�
��� ,EQ� )DULV�� $KPDG�� 0XMDP� 0DTDLV� DO�/XJKDK�� (GLWHG� E\� $OL� $O�$VNDUL�� 6HPLQDU\� DQG�

8QLYHUVLW\�5HVHDUFK�,QVWLWXWH��4RP�������
���,EQ�0DQ]RRU��-DPDO�DO�'LQ�0XKDPPDG��/LVDQ�DO�$UDE��'DU�6DGHU��%HLUXW�������$+
���$UJKXQ��0XKDPPDG��,VODP�<HVWHUGD\�DQG�7RGD\��7UDQVODWHG�E\�*KXODPDEEDV�7DYDVVROL��

,VODPLF�&XOWXUH�3XEOLVKLQJ�&HQWHU��7HKUDQ�������
���$OXVL��0DKPRXG�ELQ�$EGXOODK��5XK�DO�0D
DQL�)L�7DIVLU�DO�4XUDQ�DO�$]LP�ZD�DO�6DE
D�DO�

0XWKDQL��'DU�DO�.LWDE�DO�$ODPL\\D��3XEOLFDWLRQV�RI�0XKDPPDG�$OL�%D\GKXQ��%HLUXW�������$+�
���%RURXMHUGL��+XVVHLQ�,EQ�5H]D��7DIVLU�$O�6XUDW�$O�0XVWDTLP��$QVDULDQ��4RP�������$+�
��� %RURXPDQG�� 0XKDPPDG� +RVVHLQ�� 0XUWD]DYL�� *KRODPUH]D�� $� 6WXG\� RI� WKH� &RQIOLFW� RI�

9HUVHV�5HODWHG�WR�WKH�&UHDWLRQ�RI�WKH�:RUOG�LQ�6L[�'D\V��0XWD¶DW�H�7DWELTL��1R�����������
���%HLGKDZL��$EGXOODK�,EQ�8PDU��$QZDU�DO�7DQ]LO�ZD�$VUDU�DO�7D¶ZLO��'DU�DO�,K\D�DO�7XUDWK�

DO�$UDEL��%HLUXW�������$+�
����-DIDUL�<DTXE��7KH�&UHDWLRQ�RI�WKH�+HDYHQV�DQG�WKH�(DUWK�LQ�6L[�'D\V��'DUVKDL�$]�0DNWDE�

,VODP��1R������������
��� -HIIUH\��$UWKXU��:RUGV� ,QYROYHG� LQ� WKH�+RO\�4XUDQ��7UDQVODWHG�E\�)DULGRXQ�%DGUDKDHL��

7RRV��7HKUDQ�������
����-DPLOL��6D\\LG��7KH�6FLHQWLILF�0LUDFOH�LQ�WKH�4XU
DQ��'DU�ZD�0DNWDE�DO�+LODO��%HLUXW�������
���� +RVVHLQL� .LUQDPL�� 6H\\HG� +RVVHLQ�� $� 6WXG\� RI� WKH� 7KUHH� 6FLHQWLILF� :RQGHUV� RI� WKH�

4XU
DQ�LQ�WKH�/DQG�6SUHDGLQJ��5HVHDUFK�-RXUQDO�RI�4XUDQLF�.QRZOHGJH��1R�����������
���� .KRHL�� 6H\\HG� $EX� DO�4DVLP�� %RXQGDULHV� RI� 0LUDFOHV�� 7UDQVODWHG� E\� -DIDU� 6REKDQL��

0XKDPPDGL��7HKUDQ�������
����5DJKLE� ,VIDKDQL��+XVVHLQ��$O�0XIUDGDW� )L�*KDULE�$O�4XUDQ�� )LUVW� (GLWLRQ��'DU� DO�,ODP��

%HLUXW�������$+�
����5DVKLG�5H]D��0XKDPPDG��7DIVLU�$O�4XUDQ�$O�+DNLP�.QRZ�DV�%DIVLU�$O�0DQDU��'DU�$O�

0D
ULIDK��%HLUXW�������$+
���� 5D\�� :LOODUG�� 7KH� 8QLYHUVH� DQG� WKH� :D\� RI� WKH� *DOD[\�� 7UDQVODWHG� E\ 6H\\HG�

0XKDPPDG�$PLQ�0XKDPPDGL��+DPUDK�.LWDE�,QVWLWXWH��7HKUDQ�������
���� =XKDLOL��:DKEDK��$O�7DIVLU�$O�0XQLU� LQ� %HOLHI�� 6KDULD� DQG�0HWKRGRORJ\��'DU�$O�)LNU��

'DPDVFXV��6HFRQG�(GLWLRQ�������$+�
����=XKDLOL��:DKEDK��$O�7DIVLU�$O�:DVLW��'DU�$O�)LNU��'DPDVFXV�������$+�
���� =DJKORXO� 5DJKHE�� 0XKDPPDG� 1DMMDU�� 7KH� 6N\� LQ� WKH� +RO\� 4XUDQ�� 'DU� $O�0D
ULIDK��

%HLUXW�������$+�
����6H\\HG�4XWE��,EUDKLP�+XVVHLQ�6KD]OL��)L�=LODO�DO�4XU
DQ��'DU�DO�6KRURXT��%HLUXW�� &DLUR��

��WK�(GLWLRQ�������$+�
���� 6LRXWL� -DODO� DO�'LQ�� $O�'XUU� $O�0DQWKXU� )L7DIVLU� $O�0D¶WKXU�� /LEUDU\� RI� $\DWROODK�

0DUDVKL�1DMDIL��4RP�������$+�
����6KD
EDQ��0DUZDQ�:DKLG��7KH�0LUDFOH�RI�WKH�4XU
DQ�LQ�WKH�)LHOG�RI�6FLHQWLILF�'LVFRYHU\�RI�

+DGLWK��'DU�DO�0D
ULIDK��%HLUXW�������$+�
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İĨ˙Ŋù˨ĀĸŎʭċĀŞ˙ŊʭĸŊù˨äŀ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

����6DGLTL�7HKUDQL��0XKDPPDG��$O�)XUTDQ��$Q�,QWHUSUHWDWLRQ�RI�WKH�4XU
DQ�ZLWK�WKH�4XU
DQ�
DQG�WKH�6XQQDK��,VODPLF�&XOWXUH��4RP�������$+�

���� 6DTLT� 7HKUDQL�� 0XKDPPDG�� 6WDUV� IURP� WKH� 4XUDQ
V� 9LHZSRLQW�� 6HFRQG� (GLWLRQ�� 2PLG�
)DUGD��7HKUDQ�������

����7DOLTDQL��0DKPRXG��3DUWZRZL�$]�4XUDQ���WK�(GLWLRQ��3XEOLVKLQJ�-RLQW�6WRFN�&RPSDQ\��
7HKUDQ�������

���� 7DEDWDEDL�� 6D\\LG� 0XKDPPDG� +XVVHLQ�� $O�0L]DQ� )L� 7DIVLU� DO�4XU
DQ�� ,VODPLF�
3XEOLFDWLRQV�2IILFH�RI�WKH�6HPLQDULDQ�7HDFKHUV�$VVRFLDWLRQ��4RP��)LIWK�HGLWLRQ�������

����7DEUDVL�� )DGO� ,EQ�+DVVDQ��$O�%D\DQ� )L 7DIVLU� DO�4XUDQ��1DVLU�.KRVURZ�� 7HKUDQ�� 7KLUG�
(GLWLRQ�������

���� 7XUDLKL�� )DNKUXGGLQ�� 0DMPD� DO�%DKUDLQ�� 0XUWD]DYL� %RRNVWRUH�� 7HKUDQ�� 7KLUG� (GLWLRQ��
�����

����7XVL��0XKDPPDG� LEQ�+DVVDQ��$O�7LE\DQ�)L�7DIVLU�$O�4XUDQ��'DU� DO�,K\D� DO�7XUDWK�$O�
$UDEL��%HLUXW��6�'�

����$PLOL��,EUDKLP��7DIVLU�$PLOL��)LUVW�(GLWLRQ��6DGRXJK�%RRNVWRUH��7HKUDQ�������
���� )DNKU� 5D]L�� 0XKDPPDG� LEQ� 8PDU�� 0DIDWLK� DO�*KD\E�� 'DU� DO�,K\D� DO�7XUDWK� DO�$UDEL��

%HLUXW��7KLUG�(GLWLRQ�������$+�
����)DUDKLGL��.KDOLO�,EQ�$KPDG��.LWDE�DO�$LQ��+LMUDW 3XEOLVKLQJ��4RP�������$+�
����)DUDMROODKL��)DUDMXOODK��'DUVKDL�$]�0DNWDE�H�,VODP��1R���������
���� )D\XPL�� $KPDG� ,EQ� 0XKDPPDG�� $O�0LVEDK� $O�0XQLU� )L� *KDULE� $O�6KDUK� $O�.DELU��

6HFRQG�(GLWLRQ��'DU�$O�+LMUDK��4RP�������$+�
����.HO]��3HWHU��&RVPRORJ\��7UDQVODWHG�E\�1DGLD�+DTLTDWL��%DVLUDW��7HKUDQ�������
���� .LDVKDPVKNL�� $EROID]O�� &RVPRORJ\� LQ� WKH� 4XUDQ�� ,QVWLWXWH� RI� &XOWXUH� DQG� 7KRXJKW��

7HKUDQ�������
����.LNKDKQHMDG��+RVVHLQ��6WHSV�RI�&UHDWLRQ�RI�+HDYHQ�DQG�(DUWK�LQ�4XUDQLF�9HUVHV��6WXGLHV�

LQ�/LWHUDWXUH��0\VWLFLVP�DQG�3KLORVRSK\��1R����������
����*ROG]LKHU��,JQD]��,QWHUSUHWLYH�7HQGHQFLHV�DPRQJ�0XVOLPV��7UDQVODWHG�E\�1DVLU�7DEDWDEDL��

4XTQRV��7HKUDQ�������
����0DMOLVL��0XKDPPDG�%DTLU��%LKDU�$O�$QZDU�� ,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ�� �����

$+�
����0XVWDUKDPHK��6H\\HG�,VVD��4XUDQ�DQG�&RVPRORJ\��5HVHDUFK�RQ�4XUDQ�,QWHUSUHWDWLRQ�DQG�

6FLHQFHV��4RP�������
����0LVEDK�<D]GL��4XUDQLF�.QRZOHGJH��,QVWLWXWH�'DU�5DK�H�+DTT��4RP�������
����0DULIDW��0XKDPPDG�+DGL��'RXEWV�DQG�5HIXWDWLRQV�DERXW�WKH�+RO\�4XUDQ��)LUVW�(GLWLRQ��

$O�7DPKHHG�3XEOLVKLQJ�&XOWXUDO�,QVWLWXWH��4RP�������$+�
���� 0RULV� %XND\�� &RPSDULVRQV� EHWZHHQ� 7RUDK�� %LEOH�� 4XUDQ� DQG� 6FLHQFH�� 7UDQVODWHG� E\�

=DELKXOODK�'DEHHU��,VODPLF�&XOWXUH�3XEOLVKLQJ�&HQWHU��7HKUDQ�������
���� +DZNLQJ�� 6WHSKHQ� :LOOLDP�� +LVWRU\� RI� 7LPH�� 7UDQVODWLRQ� DQG� $GDSWDWLRQ�� +DELEROODK�

'DGIDUPD��:LWK�&ROODERUDWLRQ�RI�=RKUHK�'DGIDUPD��.D\KDQ��7HKUDQ�������
����9LUJLO��*HRUJLR��0XKDPPDG��$�3URSKHW�:KR�0XVW�%H�5HFRJQL]HG�$JDLQ��7UDQVODWHG�E\�

=DELKXOODK�0DQVRXUL��=DUULQ��7HKUDQ�������
����ZZZ�JHRFLWLHV�FRP�KLGD\DWDOPRXVOLPRXQ�<XVXI� $PLQ��$EGXOODK�� 3DJH� RI� WKH�:RUG� RI�

7UXWK�LQ�5HMHFWLRQ�RI�,VODP������4XUDQLF�'RXEWV�


