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:KHUHDV�WKH�/HLGHQ�(QF\FORSHGLD�RI�WKH�4XU
DQ�LV�D�VFLHQWLILF�UHIHUHQFH�IRU�
(QJOLVK�VSHDNLQJ�VFKRODUV�WR�XQGHUVWDQG�,VODP�DQG�WKH�KLJKHU�WHDFKLQJV�RI�WKH�
4XU¶DQ��LW�LV�DOVR�QHFHVVDU\�WR�FKHFN�DQG�GHWHUPLQH�WKH�YDOLGLW\�RI�LWV�DUWLFOHV��
WKHUHIRUH�� WKH�SUHVHQW�DUWLFOH��E\�UHIHUULQJ� WR�OLEUDU\�VRXUFHV�DQG�GHVFULSWLYH�
DQDO\WLFDO� PHWKRG� DQG� REVHUYLQJ� WKH� SULQFLSOH� RI� IDLUQHVV� DQG� UHDOLVP�� KDV�
VWXGLHG�DQG�VFLHQWLILFDOO\�FULWLFL]HG�WKH�DUWLFOH�RI�$OL�LEQ�$EL�7DOLE��$6��IURP�
WKLV�HQF\FORSHGLD��7KH�ILQGLQJV�RI�WKH�OHDGLQJ�UHVHDUFK�LQGLFDWH�WKDW WKH�DXWKRU�
RI� WKLV� VXEMHFW� � $OL� $VDQL� � ZDV� QRW� RQO\� LQFDSDEOH� RI� D� FRPSOHWH� DQG�
FRPSUHKHQVLYH� LQWURGXFWLRQ� RI� ,PDP� $OL� �DV��� EXW� DOVR� GXH� WR� WKH� ODFN� RI�
UHIHUHQFH�WR�QXPHURXV�DQG�RULJLQDO�6KLLWH�VRXUFHV��KH�KDV�QRW�VWDWHG�FRUUHFWO\�
DQG� DFFXUDWHO\� VRPH� RI� WKH� YLUWXHV� RI� WKLV� JUHDW� ,PDP�� � 7KLV� LQDFFXUDWH�
VWDWHPHQW��LQ�DGGLWLRQ�WR�GLVWRUWLQJ�WKH�WUXWK��KDV�DOVR�GHSULYHG�WKH�DXGLHQFH�RI�
WKLV�HQF\FORSHGLD�RI� D� FRUUHFW�XQGHUVWDQGLQJ�RI� WKH� WUXH� IDFH�RI� WKH�JUHDWHVW�
ILJXUH�LQ�WKH�,VODPLF�ZRUOG�DIWHU�WKH�0HVVHQJHU�RI�*RG��3%8+��

.H\ZRUGV� $OL�,EQ�$EL�7DOLE��WKH�9LUWXHV�RI�$OL��$6���$OL�$VDQL��/HLGHQ�
4XUDQ�(QF\FORSHGLD��2ULHQWDOLVWV�

��'DWH�RI�UHFHLYLQJ� ���6HSWHPEHU�������'DWH�RI�DSSURYDO� ��0D\������

���'RFWRU�RI�4XUDQLF�,QWHUSUHWDWLRQ�DQG�6FLHQFH��/HFWXUHU�RI�WKH�VHPLQDU\�DQG�WKH�XQLYHUVLW\� *KDQHL��#\DKRR�FRP�

���*UDGXDWHG�IURP�WKH�WKLUG�OHYHO RI�4XU¶DQLF�H[HJHVLV�DQG�VFLHQFHV�RI -DPL
DW�DO�=DKUD�LQ�4RP� EDUEDOHPDODHN����#JPDLO�FRP�



ʴʺʹ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W ͗ϭϳϱͲϮϬϮ

˨µ˨ä˙ŋķ˨ŔŊʭńŎäĤŕŗÚÏ

ğęĚýğęĚýääŋķ˨ŔŊʭńŎŋķ˨ŔŊʭńŎää˨Őý˨ŐýäýùäýùüŊʭįüŊʭįMMˈ̍((44ˇ̌

Ê ¿Z«�Ê¸���ÁÉ{Y�»�Ä¼�Z§�

ˮĖŞÞ×

äŰʭČőíěùÿĚŰùĕ˰ŔÝķ˰äµĸċĚŎ˰ŏĖŞŊ˰ŏíĚŃ˰Ľęʭĸ˙ŊùäµĠŞŋâőù˰ŏùĚâµĤŕŗÚÏ˰ãùĚµý˰äµ˙ŋ˰ĂµŖċ˰ęĕ˰ŏʭýě

äŎ˰ûŘĠĐŎ˰ŏíĚŃ˰ãťùŗ˰ĽęʭĸŎ˰ŗ˰ŌŦğù˰ĂēʭŒģ˰ŏí˰āťʭńŎ˰ŏʭńăù˰ŗ˰ęʭþĄķù˰ŏùĜŞŎ˰ŐŞŞĸă˰ŗ˰äğęĚý˰ˉĕĕĚá

ùĘŊ˰ˉĂğù˰ãęŗĚī˰ŗ˰Ōěť˰ãĚŎù˰ĜŞő˰Ěµīʭď˰ęʭĄģŘőŔµőʭĔýʭĄÝ˰ĶýʭµŒŎ˰Ŕµý˰ĕʭŒĄµğù˰ŗ˰ŔµĸċùĚŎ˰ʭµýãù˰ġŗę˰ŗ

ħŘăŞŀä˰µŋĐăŞŋä˰ʭý˰ŗ˰ĽʭµĨőù˰˛ħù˰ĂŰʭķęĶµŃùŗ˰ŗ˰Őµý˰äµŋķ˰ŔµŊʭńŎ˰äµ˙ŋķ˰Ėµńő˰ŗ˰äµğęĚý˰Ŕµý˰ʯãĚâő

üŊʭİŞýùMěùÿĚŰùĕ˰ŐŰùŔµĄĿʭŰ˰
Ăµğù˰ŔµĄēùĕĚÏ˰Ľęʭĸ˙ŊùĢŞµÏ˰ĢŕŗÚµÏ˰ãʭµŕ˰ŔµÝ˰Ăµğù˰ŏí˰ěù˰äÝʭµď˰ŗę

˫ĖŒĠŰŘő˛ēĖŎ˰ŐŰù˰ã˰µäőʭğí˰äŋķ˰µŔőäŋķ˰āĚĬď˰ĶŎʭċ˰ŗ˰˛ŎʭÝ˰äĿĚĸŎ˰ěù˰ʭŖŒăM˰ŔµÞŋý˰ʯ˫ĕŘµý˰ŏùŘăʭő

ħù˰ŗ˰ĕĖĸĄŎ˰ĶýʭŒŎ˰Ŕý˰ĵŘċę˰ŌĖķ˰˛ŞŊĕ˰ŔýŔý˰ùę˰ęùŘáęĜý˰ŌʭŎù˰ŐŰù˰˛ŰʭĬĿ˰ěù˰äēĚý˰ʯäĸŞģ˰˛Ş˰ŗ˰ĎŞĐµħ˰ęŘį

ŐµŰù ŏʭµþįʭĔŎ ʯŔĄĤá ĂńŞńďľŰĚĐă üċŘŎ ŔÞŒŰù Ěý ˫ŗŦķ ĎŞĐħʭő ŏˑʭŞý ŐŰù 
Ăğù ˫ĕĚÞő ŏʭŞý łŞŃĕ

ÿĚŰùĕßęĜý˰äĸŃùŗ˰ãʭ˙Şğ˰Ŕý˰ĂþĠő˰ĎŞĐħ˰ōŖĿ˰ěù˰ĜŞő˰ùę˰Ľęʭĸ˙Ŋù˰ěù˰ĞµÏ˰ŌŦµğù˰ŏʭµŖċ˰ĂŞµĨĔģ˰ŐŰĚă

ùĖē˰ŉŘğęNĂğù˰ŔĄēʭğ˰ŌŗĚĐŎ


ãĖŞŋÝ˨ŏʭáÙùŗʲäýù˰Őý˰äŋķüŊʭįJäµŋķ˰˛ŰʭĬĿ˰ʯMʯÿĚŰùĕ˰ʯäőʭµğí˰äµŋķ˰ʯŏĖµŞŊ˰ŏíĚµŃ˰Ľęʭµĸ˙Ŋù


ŏʭŃĚĤĄĠŎ

˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʽʾ�ʽ˄�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăĘÏġĚŰʲʾˀ�ʽˆ�ʾˀˆˆ


ʾ˰
ùĚĄÝĕãĠŀăĚŞŏíĚŃ˰ŌŘŋķ˰ŗʲ*KDQHL��#\DKRR�FRP


ʿ˰
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ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

ŔŎĖńŎ

ěʭĄ˙Ŏ˰ĂŞĨĔģŔĄēʭŒģʭő˰ŗäŋķ˰āĚĬď˰ãMŔý˰ʯĶŞĤă˰ŏʭŖċ˰ŗ˰ŌŦğù˰ęĕŔőŘá˰ãęʭŞĠý˰ŔÝ˰Ăğù˰ãù

ŐµŰù˰äŰʭµğʭŒģ˰ŗ˰ŐŞµŞþă˰Ŕµý˰ŏŘŒÝʭµă˰ěʭµýĚŰĕ˰ěù˰ʯŏʭ˙ŋĠŎĚŞĻ˰ŗ˰ŏʭ˙ŋĠŎ˰ŏùĖŒ˙ĤŰĖőù˰ěù˰ōŞµĴķ˰ĂŞµĨĔģ

ŔĄēùĕĚÏŔŕĕ˰ęĕ˰
Ėőù˫ĕùĕ˰Ŕµ÷ùęù˰ùę˰äăʭµŀŞŊðă˰ŔµŒŞŎě˰ŐŰù˰ęĕ˰ĜŞő˰äýĚĻ˰ŏʭğʭŒģęŗʭē˰ěù˰äēĚý˰ʯĚŞēù˰ãʭŕ˰
Ėµőù

àŒŕĚĿ˰ŗ˰ŏʭŰĕù˰ĕʭĄğù˰ʯäőʭğí˰äŋķ˰ŗĖŒŕ˰ãʭŕµŔµŊʭńŎ˰ŔµÝ˰Ăğù˰ŏʭğʭŒģęŗʭē˰ŐŰù˰Ŕŋ˙ċěù˰äŎŦğù˰ŗù˰ěù˰ã

˰ŏùŘŒķ˰ʭýˈüŊʭİŞýù˰Őý˰äŋķM˰ˇÿĚŰùĕ˰ŉŗù˰Ėŋċ˰ęĕŃ˰Ľęʭĸ˙Ŋù˰ĚµĄÝĕ˰ĮµğŘă˰ŗ˰˫ĖŞµğę˰Íʭµ×˰Ŕµý˰ʯŏĖŞŊ˰ŏíĚ


Ăğù˰˫Ėģ˰Ŕ˙ċĚă˰ęĕʭĄŀŕ˰äŰʭīę˰ŐĠď

ŔŊʭńŎ˰˫ʭµâŰʭċ˰Ŕµý˰ŔµċŘă˰ʭµý˰ŔµÝ˰ĂµĠŞő˰ĜµŞő˰ŉʭÞµģù˰ěù˰äŊʭē˰ʭŎù˰ˉĂğù˰äăŘŃ˰ĭʭńő˰ãùęùĕ˰Ŕ×Ěáù˰ʯŗù

ÿĚŰùĕĽęʭĸ˙Ŋù˰ęʭµþĄķù˰ŐŞŞĸă˰ŗ˰ŔŊʭńŎ˰ŐŰù˰äğęĚý˰ʯŌĕĚŎ˰ŌŘ˙ķ˰ŐŞŒØ˙ŕ˰ŗ˰ŏʭńńĐŎ˰Ŕý˰āʭķŦįù˰łŰęĜă˰ęĕ˰ʭŕ

ŏí˰üŊʭİŎŔĄĠŰʭý˰ěù˰äÞŰ˰ʯäŰʭČőíěù˰ŗ˰ˉĂğù˰äĤŕŗÚÏ˰ãʭŕ˰˛ēĖµŎˑ˰ Ėńő˰ŗ˰äğęĚý˰ęĕ˰äĤŕŗÚÏ˰ŏŘŒÝʭă˰ŔÝ

üŊʭİŞýù˰Őý˰äŋķMĂĐħ˰ŏùĜŞŎ˰ŐŞŞĸă˰ĽĖŕ˰ʭý˰Ěīʭď˰ęʭĄģŘő˰ʯŔĄĿĚâő˰āęŘħ˰Ŕµý˰ʯ˛ēĖµŎ˰ŐµŰù˰ōńµğŗ

ĖŕùŘē˰ŏí˰Ėńő˰ŗ˰äğęĚý
ĂēùĕĚÏ

ŔŒŞĤŞÏ

Ĕģ˰Ŕµý˰ŏʭŃĚµĤĄĠŎ˰ĕĚµÞŰŗę˰ĥŘµĨē˰ęĕ˰äµğęĚý˰ŗ˰łŞńĐă˰ĂŞ˙ŕù˰Ŕý˰ĚĴőäµŋķ˰ŌʭµŎù˰ĂŞµĨ

ûʭĄÝ˰ŗ˰āťʭńŎŐŰùęĕ˰ãĕĖĸĄŎ˰ãʭŕ˰ʭŎù˰ˉ˫ĖŞğę˰Íʭ×˰Ŕý˰ ę˫ʭýğęĚý˰Ŕý˰ŔċŘă˰ʭýäãʭŕ˰ĮµğŘă˰ŔĄĿĚá˰āęŘħ

ğęĚý˰ĥŘĨē˰ęĕ˰ʯĚâĤŕŗÚÏä˰ŔŊʭńŎ˰Ėńő˰ŗˈŋķä˰ŐýüŊʭİŞýùMˇÿĚŰùĕ˰ęĕŊ˰ŏíĚŃ˰Ľęʭĸ˙ŊùŞʯŏĖ˰ŏŘŒÝʭµă

ĤŕŗÚÏä˰ˉĂğù˰ŔĄĿĚâő˰āęŘħŐŰùěùʯŗęùŰŐù˰ěù˰ęʭĄģŘőŰŐý˰ŗ˰Řő˰ĚĴőĖŰĶĂğù


ŊðăŞāʭŀŔĄĿĚá˰āęŘħāęʭþķʲěù˰Ėőù

ûʭĄÝʲʭŕ

˰µˈŋķäMŘğùĚĿãĕùŰŏʭ˕ĚŞŎùŏʭŒŎòŎMĖőù˰ŌŦÝ˰ęĕŰŏùĖŒ˙Ĥŏʭ˙ŋĠŎĚŞĻ˔˕˰ˇʴʶʻʶĖ˙ĐŎ˰Ěćù˰ʯ˔�

ōŰĚÝ˰˫Ĝ˙ď˰ŗ˰äőùĖ˙ħ˰äŋķˉäőʭē

˰µˈŋķ˰ŌʭŎùäMĕ˰ěùŰ˫ʭáĖŃĚĤĄĠŎŞŐˇ˕ʴʶʻʸ˔ʯŊðăŞľŋķęŘőäĖ˙ďùãĐŊʭĿäˉ

ŏʭŰʭÏʲŔŎʭő

˰µˈäğęĚý˰ŗ˰Ėńő˫ʭáĖŰĕŔŞŋķ˕˰äŋķ˰ŌʭŎù˰ŏŘŎùĚŞÏ˰ŏʭŃĚĤĄĠŎ˰ãʭŕĊŖő˰ŗ˰˔ŌŦĠŊùŔµĻŦþŊù˕˰ˇʴʶʼʴ˰Ŕµý˰˔


äőùęí˰äőʭē˰ãĕʭŕ˰ōŋŃ
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ŔŊʭńŎʲʭŕ

˰µµˈäµµŋķ˰ŌʭµŎù˰äµ˙ŋķ˰āʭµŞďMŏʭŃĚµĤĄĠŎ˰ŗ˰ŏʭ˙ŋµĠŎĚŞĻ˰ŏùĖŒ˙µĤŰĖőù˰ĚµĴŒŎ˰ěù˕˰ˇʴʶʼʳ˰Ěµµćù˰ʯ˔

ˉŐģŗĖő˰ãĖ˙ďù˰ʭīęĖ˙ĐŎ

˰µˈŔŞŋķ˕˰äµŋķ˰ŌʭµŎù˰ŐŞŒŎò˙ŊùĚŞŎù˰˛ŰʭĬĿĖµŰĕ˰ěù˰˔ŌŦµĠŊùŏʭŃĚµĤĄĠŎ˰˫ʭá˕˰ˇʴʶʼʻ˰ûŘµŰù˰ľŞŊðµă˰ʯ˔

äĸĿʭģˉęŘÏ

˰µˈ˰ŔŊʭńŎ˰Ŕý˰äŕʭâőěʭýˈˉäŋķ$OL˰ˇÿĚŰùĕ˰ęĕʭµőʭÞŰĚŎí˰Ľęʭµĸ˙Ŋù˕˰ˇʴʶʼʻōĳʭµÝ˰ãĕʭµŕ˰ľŞŊðµă˰ʯ˔˰˫ĕùě

ˉäăùŘŋħ

˰µˈäýù˰Őý˰äŋķ˰˛ēĖŎ˰ĖńőÿĚŰùĕ˰ęĕ˰üŊʭįŐ˙ŞŊ˰ęŘŞŊù˰Ľęʭĸ˙Ŋùˇ˕ʴʶʼʻ˰äŰʭµīę˰äŋķĖµ˙ĐŎ˰Ěµćù˰ʯ˔

äőʭĐŰę˰äŋķĖ˙ĐŎ˰ŗ˰äőʭŖŀħù
ʭŞő


ľŊùäĿĚĸŎŔŊʭńŎ˨ˮĖŒĠŰŘő˨äŊʭ˙ċù

äőʭğí˰äŋķ7ʴ5	$OL�6��$VDQL	˰ĖŊŘĄŎ˕ʴʼʸʷ˔ʭŞŒÝ˰ʯäýŗĚŰʭőŔĄģę˰ęĕ˰ęŘĠĿŗĚÏàŒŕĚĿ˰ŗ˰ŏʭýě˰ã˰ãʭŕ

ŗĖŒŕ˰ãĚŒŕ	ĊŊʭµÝ˰ęĕ˰ʯʭµŞŒÝ˰ęĕ˰ĕŘµē˰äőʭĄµğĚŞýĕ˰āŦŞµĨĐă˰Ōʭ˙ăù˰ěù˰ĞÏ˰ãŗ˰
Ăğù˰äŎŦğù˰ĕęùŗęʭµŕ

˰ŉʭµğ˰ęĕ˰ʯŐŰĕ˰äńŞþİă˰ŔĸŊʭİŎ˰ęĕ˰ĜÝĚ˙ă˰ʭý˰ŗ˰ĕĚÝ˰ĂÝĚģʴʼʺʺĹęʭĿĞÐµğ˰
Ėµģ˰˛ŞµĨĐĄŊù˰āŦŞµĨĐă

ŏʭýě˰˫ŗĚá˰ęĕ˰ĕęùŗęʭŕ˰˫ʭâĤőùĕ˰ęĕ˰ùę˰ĕŘēŏĖµ˙ă˰ŗ˰ʭŕ˰ÜµŰĕĜő˰ęŗʭµē˰ãʭµŕ�1(/&��˰ŉʭµď˰ęĕ˰
ĕùĕ˰ŔµŎùĕù

˰ŗ˰äýŘµŒċ˰ãʭŞµğí˰āʭµĸŊʭİŎ˰˫ŗĚµá˰˫ĖÞµĤőùĕ˰ęĕ˰ʯĕęùŗęʭµŕ˰˫ʭâµĤőùĕ˰ęĕ˰ĞŰęĖă˰Ěý˰˫ŗŦķ˰äőʭğí˰ʯĚīʭď

äŰʭńŰĚĿí˰ŗ˰äŰʭńŰĚĿí˰āʭĸŊʭİŎ	ʭĸĿ˰Ŕµý˰ŉŘļĤŎ˰ĜŞő˰äŰʭÞŰĚŎí
Ăµğù˰ĂµŞŊ˰ġěŘµŎí˰˫ŗĚáęʭµÝ˰ęĕ˰ĂŎĖµē

ʭÝ íŎĕäþŕĘŎäíĚŎŰʭÞŔŒŞŎěęĕĕ˰ġěŘŎíŰŐĕ˰ěù˰ʯĝęùĖŎ˰ęĕŰĚâŊʭĸĿŞĂãʭŕäģěŘŎí�ùŰŐ˰ĝʭŒģęŗʭē

Ŏ˰ûŘĠĐŎ˰ŏʭ˙ŋĠŎäĕĕĚá


˰ěù˰˛ŞŋČă˕˰Ė˙ĐŎ�&HOHEUDWLQJ�0XKDPPDGŌŦğù˰ęĕ˰ãęʭ˙ĸŎ˰ŗ˰ùĖħ˰ʯäńŞğŘŎ˰ˉ�0XVLF��6RXQG��

DQG�$UFKLWHFWXUH� LQ� ,VODP�ĭʭµĤő˰ˉãĚâŒµģŗę˰ŗ�(FVWDV\� DQG�(QOLJKWHQPHQW��˕˰ʯýĕùµŞāʭ˰ŔµőùęʭÝùĖĿ

˰ûŘŒċ˰äŋŞķʭ˙ğùğíŞʭ˔ōŞŒÝ˰ŔĸŊʭİŎ˰ùę˰ŗĕęù˰ĖŞŰʭŞý˰ʯ/HW¶V�6WXG\�8UGX��ŔŎĖńŎ˕˰ʯōŋŞĿ˰Ěý˰ãù˰ˉ˔ŗĕęù˰ŔµŎʭő

ŉʭµµőęŗÙ˰ęĕ˰ùę˰ãĕĖµµĸĄŎ˰āťʭµµńŎ˰ŐŞµµŒØ˙ŕ˰ãŗ˰
Ăµµğù˰ûʭµµĄÝ˰üµµŊʭŃ˰ęĕ˰ŗù˰āʭµµŀŞŊðă˰Ŕµµŋ˙ċěù˰ŗ˰ʭµµŕ

ÿĚŰùĕĽęʭĸ˙ŊùĄĔŎ˰ãʭŕ˰ľµŋĖµŒőʭŎÿĚŰùĕÿĚŰùĕ˰ʯęŘµŋÞŊŘĿ˰Ľęʭµĸ˙Ŋù˰ŗ˰ŌŦµğù˰ŏʭµŖċ˰ĕęŘŀµĠÝ í˰Ľęʭµĸ˙Ŋù

ÿĚŰùĕ˰Őµý˰äµŋķ˰ŔŊʭńŎ˰
Ăğù˰˫ĕĚÝ˰ĚĤĄŒŎ˰ŏĖŞŊ˰Ľęʭĸ˙ŊùµýùäüµŊʭį�$OƯ�E��$EƯ�7ƗOLE�ĚþŎʭµŞÏ˰˫ĕùŘőʭµē˰ŗ

�IDPLO\� RI� WKH� SURSKHW�ÿĚŰùĕ˰ęĕ˰ŔµÝ˰Ăµğŗù˰āťʭµńŎ˰Ŕµŋ˙ċěù˫ĖŞµğę˰Íʭµ×˰Ŕµý˰ŏĖµŞŊ˰Ľęʭµĸ˙Ŋù˰Ėµőù

˕KWWSV�ZZZ�QHOF�IDV�KDUYDUG�HGX��KWWSV���ZZZ�HG[�RUJ�ELR�DOL�DVDQL
˔



ʴʺʼ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

ĚýûʭĄÝ˰ěù˰ŔØőí˰ĝʭğùäŎĚý˰ãŗ˰āťʭńŎ˰ŗ˰ʭŕ˰ŁĚµĤĄĠŎ˰ÜµŰ˰äőʭğí˰äŋķ˰ʯĖŰíˈŌŦğùĝʭŒµģ˰ˇ˰ˉ˫ĕŘµþő

ĂŋŎ àˑŒŕĚĿ ŗ ŏʭýě Ŕý ĮŋĠŎ äŃĚĤĄĠŎ ŔÞŋýŔý˰ʭŞğí˰ŁĚģ˰ãʭŕ˰ĕŘµē˰ŔµÞŒŰù˰Ěįʭµē˰Ŕý˰ŗ˰˫ĕŘý˰ĖŒŕ˰ĥŘĨē

ŊʭİŎ˰Ő˙ī˰ęĕ˰ʯĂğù˰ŏʭ˙ŋĠŎäŊʭďęĕ˰ˉĂµğù˰ŔµĄēùĕĚÏ˰ĜµŞő˰ŔµŊʭńŎ˰ʭµŰ˰ûʭµĄÝ˰ġęʭµâő˰Ŕý˰ʯĢŰŘē˰āʭĸ˰ŔµÝ

ŔİŞď˰ęĕ˰ĢŕŗÚÏġŗę˰ŗ˰äőʭþŎ˰Ěý˰ĮŋĠă˰ĖŒŎěʭŞő˰äőíĚŃ˰ŗ˰äŎŦğù˰ōŞŕʭŀŎ˰ã˰ŔµŊŘńŎ˰ŐŰù˰ĥʭē˰ľŋĄĔŎ˰ãʭŕ

ĚþŎʭŞÏ˰˫ĕùŘőʭē˰ŔŊʭńŎ˰äğęĚý˰ʯäŎʭĨĄķù˰ŗ˰ĽęʭĸŎ˕˰ĂğùNÿĚŰùĕ˰ěù˰ʯŏĖŞŊ˰ŏíĚŃ˰Ľęʭĸ˙Ŋùʴʶʼʳ˰ʲʴʸ
˔

Ŕ˙ċĚă˨
û7ʵ5ŔŊʭńŎäŋķ7ʶ5

˰ãŗ˰ĚĄēĕ˰ĚĠ˙ŕ˰ŗ˰ĚþŎʭŞÏ˰ãŘ˙ķĚĠÏŔ˙įʭĿK˰Őý˰äŋķýùŞüŊʭİ˕
ĕʷʳ˰ŔµÝ˰ĕŘý˰ãĕùĚĿù˰ŐŞŊŗù˰ěù˰äÞŰ˰˔

˰ęĕ˰ŗ˰ĕŘý˰Ŕ˙ŕ˰ĕĜőʭýě˰�ĂŒğ˰ŗ˰ŏíĚŃ˰Ŕý˰ĂþĠő˰łŞ˙ķ˰Ģőùĕ˰ŗ˰ãęʭÝĜŞŕĚÏ˰Ŕý˰ŐŞŒØ˙ŕ˰ãŗ˰
ĂĿĚŰĘÏ˰ùę˰ŌŦğù

ĂŒğ˰ěù˰ãęʭŞĠýäµŎ˰ęʭ˙µģ˰Ŕý˰ŔĄĠċĚý˰äĄŞĨĔģ˰ĽŘĨă˰Ŕŋ˙ċěù˰äŎŦğù˰äŒįʭý˰ãʭŕŏʭŞĸŞµģ˰
ĕŗę	˰ęĕ

˰ŏùŗĚŞÏ˰˛ħùŋħùä˕ʯäŋķ˰ŔĸŞģÜő
ģŞŔĸ˔	˰ěù˰ĞµÏ˰ŔµÝ˰ĖµőĖńĄĸŎ˰ĆŰĖµď˰ŗ˰ŏíĚµŃ˰ěù˰äħŘĨő˰˛ńő˰ʭý

äŎ˰äŎŦğù˰ŔĸŎʭċ˰ãŘŒĸŎ˰ŗ˰ãŘŞőĕ˰ęŘŎù˰ãĚþŕę˰ʯĚþŎʭŞÏ˰āʭĿŗäŋķ˰Ŕý˰ĂĠŰʭýMäŎ˰˫ĕĚÐğ˰ĚµâŰĕ˰ʭŎù˰ˉĖģ

ě˫ŘŎí˰łþį˰
ĖőĕĚÝ˰üĨĻ˰ùę˰ŏí˰ĚþŎʭŞÏ˰ÜŰĕĜő˰ŔýʭĐħäŋķ˰ʯŔĸŞģ˰ãʭŕMĚý˰ŔÝ˰�ŌʭµŎù˰äµŖŊù˰Ħµő˰ĝʭğù

˰ĂµģĘáęĕ˰ěù˰ĞÏ˰
Ăģùĕ˰˫ĖŖķ˰Ěý˰ĜŞő˰ùę˰ŏí˰ŉŗĜő˰ěù˰ĞÏ˰ŏíĚŃ˰äŖŊù˰ŌʭŞÏ˰ãęùĖŖâő˰ŗ˰Ĳŀď˰ĂŞŊŘøĠŎ˰ʯĖģ

äŒ˒µğ ŏʭµ˙Ýʭď ĜµŞő ŗ üŕĘµŎ äŒ˒µğ ĕʭµŖő ōĄµğ ŗ ōŋĳ ˛ŞŊĕ Ŕý ĖŒ×Ěŕ ʯĖŞğę ãŗ ŏùĖőěĚĿ Ŕý ĂŎʭŎù ʯŗù

ʭ˙ķù˰ĕŘē˰˫ʭâŰʭċ˰łýʭİŎ˰ĖŒĄĠőùŘă˰ŏʭőí˰ěù˰äÝĖőù˰ĕùĖĸă˰ĮńĿ˰ʯüŞŃę
ĖŒŒÝ˰āęĖŃ˰ŉ˰ŏʭŞĸŞģ˰ŔŞŊŗù˰ōŞŊʭĸă˰ęĕ

äŋķ˰ŔÝ˰Ăğù˰˫Ėģ˰ʭķĕùMŔĔĠőĂģùĕ˰ęʭŞĄēù˰ęĕ˰ŏíĚŃ˰ěù˰ãĚþĄĸŎ˰ãäµğʭŞğ˰ŏʭµŀŊʭĔŎ˰ŔµÝ˰ŔµŋŞþŃ˰ěù˰ġù

ŔĔĠő˰ĩŘķ˰ęĕ˰ŗ˰ĖőĕʭŖő˰ęʭŒÝ˰ùę˰ŏí˰�ĢŰĚŃ˰ĖŒ˙ăęĖŃ˰ŗ˰äÞŎŔµý˰ùę˰ŏíĚŃ˰ěù˰ãù˰ĉùŗę˰ä˙µğę˰ŔĔµĠő˰ŏùŘŒķ

˰ĕĚµÝ˰ęĕʭħ˰ʯŌŘğ˰ŔŀŞŋē˰ʯ�ŏʭ˙Ĉķ˰ĢþŞŃę˰ŔÝ˰Ėőĕùĕäµŋķ˰Ōʭµő˰ãŗʭµď˰ŔµÝ˰äăʭµŰí˰ŏí˰ěù˰ŗM˰ĕùĚµĿù˰ĚµâŰĕ˰ŗ

˛ŕùŔý˰�ĚþŎʭŞÏ˰ĂŞýĕŘý˰˫Ėģ˰ĽĘď˰ʯĕŘý˰äŎŦğù˰ĂŎù˰ãĚþŕę˰ŏùŘŒķ˕˰

ÜőĶ˙ċ˰ĂµŰùŗę˰ãʭŒþŎ˰Ěý˰
˔ŏíĚŃ

˰äŒćù˰ŏʭŞĸŞģĚĤķã˕äŋķ˰ľĐĨŎ˰ŔőʭŞŀĔŎ˰ʯãĖĸý˰ŏʭŎʭŎù˰ʯ˔äŎʭŎùM˰ŌʭŎù˰ŗ˰ĖőĕĚÝ˰˛ńĄŒŎ˰ĚâŰĖÞŰ˰Ŕý˰ùę

ōŕĕěùŗĕĖŒĄĠŕ˰ġęŘŖĳ˰ęʭĴĄőù˰Ŕý˰ŔÝ˰ŏʭŞĸŞµģ˰ãùęí˰
ĕĚµÝ˰ĖµŕùŘē˰ęʭÞµģí˰ŏʭµŞőʭŖċ˰Ěý˰ùę˰ŏí˰āʭċęĖŒŎ˰ʯ

˰ľĐĨŎ˰ ę˫ʭýęĕŋķäMŔý˰Ėĸý˰Ŕý˰ŌęʭŖ×˰ŏĚŃ˰ěù˰ŔĸŞģ˰ãʭ˙ŋķ˰ĚĄĤŞý˰ŔÝ˰äőʭŎě˰Ăğęĕ˰
ĂĿʭŰ˰ĚŞŞļă˰ĊŰęĖă

ę˫ŘµğüŞăĚă ęĕ ĮńĿ ŗ ĖŒĄĿĚŰĘÏ ʯĕĚÝ ĚĤĄŒŎ ŏʭ˙Ĉķ ŔÝ ùę ä˙ğę ŏˑíĚŃ ęʭþĄķù ŗ ĂĐħ˰ŔµĤŃʭŒŎ˰āʭµŰí˰ŗ˰ʭŕ

ĕʭńĄķù˰ŏʭőí˰
ĖőĕĚÝ˰ľĐĨŎ˰ŔÝ˰ĖŒĄģùĕŋķäMę˫Řµğ˰ʯ˫ĕʭµŰě˰Ŕµý˰ľŰĚĐă˰ěù˰ŏĖőʭŎ˰ŏŘĨŎ˰ŐŞķ˰ęĕ˰ʯ˰ŗ˰ʭµŕ

ŏí˰ŉŗĜő˰äŋħù˰üŞăĚă˰ĝʭğù˰Ěý˰ùę˰āʭŰíäŎ˰ŔīĚķ˰ʭŕ˰ãʭŕĚŞĠŀă˰˛Ŏʭģ˰ĜŞő˰ŗ˰ĕęùĕµŋķäM˰ŏʭµŎʭŎù˰
Ăµğù

ĚŞĠŀă˰ŗ˰äŋħù˰üŞăĚă˰ŗ˰ōĴő˰ŐŰù˰ãʭŕŋķäMùę
ĖőĕĚÝ˰˛ńĄŒŎ˰ĚâŰĖÞŰ˰Ŕý



ʴʻʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϳϱͲϮϬϮ
ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ĂƌƚŝĐůĞ�ŽĨ��ůŝ�/ďŶ��ďŝ�dĂůŝď�;�^Ϳ�ĨƌŽŵ�>ĞŝĚĞŶ��ŶĐǇĐůŽƉĞĚŝĂ�ŽĨ�ƚŚĞ�YƵƌĂŶ

����
����� ����	�������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰äâĄĠŰʭģ˰Ŕý˰ŔċŘă˰ʭý˰ʯĽʭħŗù˰ŐŰù˰ʭýŋķäM˫ÚŰŗ˰Ģőùĕ˰ěù˰ŗù˰ʯĂŎʭŎù˰ãùĚý˰ŏíĚµŃ˰äŒįʭý˰ãʭŒĸŎ˰Ŕý˰ãù

äµŎ˰ŔÝ˰ĕŘý˰äİŰùĚģ˰ęĕ˰ŔČŞĄő˰ęĕ˰ŗ˰ĕŘý˰ęùĕęŘēĚý˰Ģµőùĕ˰ŐµŰù˰
ĖµŒÝ˰ŏʭµŞý˰ùę˰ŏíĚµŃ˰āʭµŰí˰˛µŰŗðă˰ĂµĠőùŘă

äŋķ˰ŔÝ˰ãĕùĕùĖēM˰ęĕ˰ŗ˰ĕùĕ˰ęùĚµŃ˰ęʭµŞĄēù˰ęĕ˰äµďŗ˰äŒįʭµý˰ŔµþŒċ˰Ŕµý˰äăĚŞĨý˰ʯĕĚÝ˰˛ńĄŒŎ˰ĢőùĖőěĚĿ˰Ŕý

ùę˰ŏʭŒŎòŎ˰ĂĠőùŘă˰ãŗ˰ŔČŞĄőĎŞĐħ˰Ûęĕ˰Ŕý˛ýʭŃ˰ŗ˰ĚăōŖĿŏʭĠőù˰ãùĚý˰ĖőŗùĖē˰ĂŰùĖŕ˰ěù˰ãĚă˰ŏŘµ˙Œŕę˰ʭŕ

äŊʭķ˰ŔÝ˰ŔĸŞģ˰ŏʭŎʭŎù˰
ĕŘģäŖŊù˰äďŗ˰ĚŞĠŀă˰ĶċĚŎ˰ŐŰĚă
ˍ
ťŘ˙ĸŎ ʯĖőùˈłįʭő˰ŏíĚŃ˰ˇ˰ĕŘē˰ŗ˰ĖőĖģ˰ûʭİē

˰ŏíĚŃ˰ŐĄŎˈĂŎʭħ˰ŌʭŎù˰ˇ˰ÜµŎ˕˰ŏíĚµŃ˰ŗ˰ŔĸŞµģ˰ˉĚþŎʭµŞÏ˰˫ĕùŘőʭµē˰
Üµő˰ĜµŞő˰
Ăµğù˰˫Ėģ˰˫ĖŞŎʭő˰ʯľµŞŊŗù

ÿĚŰùĕęʭĸ˙ŊùʯŏíĚŃ˰Ľʴʶʼʺ˰ʲʷ�ʴʺʹ	ʴʺʸ˰ˉ0F$XOLIIH�*�������(4��YRO��33�������
˔

ŔŊʭńŎ˨Ėńő˨ŗ˨äğęĚý˨
ĉ

ÜŰ˰ěù˰ĜŞŕĚÏ˰ĂŖċ˰Ŕý˰ʯłŞńĐă˰ŐŰù˰ęĕŔþőʭċŔµŊʭńŎ āŘ˒µŃ ĭʭµńő ĂĠĔő ʯäŰùĚáęŘÝĘµŎ˰ãŔý˰āęŘµħ

ĞÐğ˰ʯäŋÝäŎ˰Ŕ÷ùęù˰ŏí˰ĚŰĘÏĖńő˰ŗ˰ľĸī˰ĭʭńő
ĕŘģ

ʴŔŊʭńŎ˨āŘŃ˨ĭʭńő˨


ŏʭŰʭģ˰āŘŃ˰ĭʭńő˰ŐŰù˰ĚÝėāęʭþķ˰ŔŊʭńŎʲěù˰Ėőù

äŋķ˨āĚĬď˨˛ŰʭĬĿ˨ŗ˨āʭŎʭńŎ˨ěù˨äēĚý˨ĎŞĐħ˨ŏʭŞý˨
ŉŗùM

ŐĠď˰ŐŰĚĄ˙ŖŎ˰ŔÝ˰ŔŊʭńŎ˰ŐŰù˰āŘŃ˰ĭʭńő˰Ŕŋ˙ċěùäŎ˰ęʭ˙ģ˰Ŕý˰ŔŊʭńŎ˰ŐŰùˉĕŗę˰ ę˫ʭģù˰äēĚý˰Ŕý˰ʯ˫ĖŒĠŰŘő

äŋķ˰āĚĬď˰˛ŰʭĬĿ˰ěùMāęʭþķ˰ʯ˫ĖŎí˰ŐĄŎ˰ęĕ˰ŔÝ˰äþŞăĚă˰ĝʭğù˰Ěý˰ŔÝ˰Ăğùʲěù˰Ėőù

ʴ	˰ˉĚþŎʭŞÏ˰Ŕý˰ãęùĕʭĿŗʵ	˙ķàŒċ˰ęĕ˰ŔőʭķʭČģ˰ĕĚÞŋŔµĸŎʭċ˰ěù˰ĵʭµĿĕ˰ŗ˰ʭŕ˰ˉäŎŦµğù˰ãʭµÏŘő˰ãʶ	

ĂŒğ˰ěù˰ãęʭŞĠý˰ęĕ˰ŔĄĠċĚý˰ĂŞĨĔģ˰Ŕŋ˙ċěù˰äŎŦğù˰äŒįʭý˰ãʭŕ˰ŗ˰ŏʭĿĚķ˰ˉĽŘµĨăʷ	˰łµŞ˙ķ˰Ģµőùĕ

˰ˉĂŒğ˰ŗ˰ŏíĚŃ˰Ŕý˰ĂþĠőʸ	äŋķ˰āĚĬď˰łďJĚþŎʭŞÏ˰äŒŞĤőʭċ˰ãùĚýN˰ãŘŒĸŎ˰ŗ˰ãŘŞőĕ˰ęŘŎù˰ãĚþŕę˰ŗ

˰ŔĸŎʭċäŎŦğùˉʹ	Ŗâő˰ŗ˰Ĳŀď˰ŉŘøĠŎ˰ˉŏí˰ŉŗĜµő˰ěù˰ĞµÏ˰ŏíĚŃ˰äŖŊù˰ŌʭŞÏ˰ãęùĖʺ	˰ěù˰ĂµĿŦē˰üµĨĻ

üŕĘŎ˰äŒğ˰ĕʭŖő˰ãŘğˉʻ	äŋķ˰äâĄĠŰʭģM˰ˉĂµŎʭŎù˰ãùĚµýʺ	˰Ŕµý˰āĚŞµĨý˰ŗ˰ŏíĚµŃ˰˛µŰŗðă˰ŐĄµĠőùĕ

ŔþŒċ˰ˉäďŗ˰äŒįʭý˰ãʻ	ŏʭĠőù˰ŏĖőʭğęĎŞĐµħ˰Ûęĕ˰Ŕý˰ʭŕ˛µýʭŃ˰ŗ˰ĚµăōŖĿěù˰ãĚă˰ˉĖµőŗùĖē˰ĂŰùĖµŕʼ	

Ŕ˙÷ùEäŊʭķ˰ˉäďŗ˰ĚŞĠŀă˰ĶċĚŎ˰ŐŰĚăʴʳ	˙÷ùŔEˈłįʭő˰ŏíĚŃ˰ˇ˰ŏíĚŃ˰ŗˈĂŎʭħ˰ŌʭŎùˇ


äŎ˰ùę˰˛ŰʭĬĿ˰ŐŰù˰ĚÝė˰ŔµÝùĚ×˰ˉĂµĠőùĕ˰˫ĖŒµĠŰŘő˰ĮğŘă˰ĽʭĨőù˰ŗ˰łď˰üőʭċ˰āʭķùĚŎ˰ěù˰äÝʭď˰ŏùŘă

ŐŰù˰ŏʭŞýŔńýʭğ˰ŏʭŃĚĤĄĠŎ˰ęʭćí˰ęĕ˰ʯüŊʭİŎ˰ŔőŘáĕęùĖő˰äőùĖŒ×˰ãʯŗù˰ŔµØőí˰ŔĄþŊù˰ĚµýùĚý˰ęĕ˰ʯ˫ĕĚµÝ˰ŏʭµŞý˰ĜµŞő

ŐŞŒŎò˙ŊùĚŞŎù˰˛ŰʭĬĿ˰ŏùĚÞŞý˰ãʭŰęĕJĚ˫İŃ˰ãù
ĂĠŞő˰ĢŞý



ʴʻʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

˛ēĖŎ˨Ŕý˨ĵʭċęù˨
ŌŗĕĚâŰĕ˨ãʭŕ

˰ŏʭáĖŒµĠŰŘő˰ĚŰʭµğ˰ōµŋŃ˰Ŕµý˰ŔµÝ˰äþŊʭµİŎ˰ęùĚµÞă˰ěù˰ĜµŞŕĚÏ˰ŗ˰ęʭµĨĄēù˰˛ħù˰ĂŰʭķę˰ĂŖċ˰Ŕý˰˫ĖŒĠŰŘő

ÿĚŰùĕ˫ĖŎí˰Ľęʭĸ˙Ŋùʯ˰Ŕµý˰ùę˰üµįʭĔŎ˰ʯäµķĚĿ˰āʭķŘµīŘŎ˰ĂēʭŒµģ˰ŗ˰ĚĄµĤŞý˰āʭķŦįù˰üĠÝ˰ãʭĄğùę˰ęĕ

˛ēĖŎäŎ˰ĵʭċęù˰ĵŘīŘŎ˰ŏí˰ʭý˰ĮþăĚŎ˰ãʭŕ˰ʯüŋİŎ˰ŐŰù˰ŔÝ˰ˉĖŕĕýŔŔýŘő˰ŐµŰù˰ãùĚµý˰ãĚµâŰĕ˰ŐµĠď˰ĕŘµē

äŎ˰ęʭ˙ģ˰Ŕý˰ŔŊʭńŎ˰ŔŊʭńŎ˰Ŕý˰ŏʭŞĸŞģ˰ĂēʭŒģ˰ãùĚý˰ŉʭĈŎ˰ãùĚý˰
ĕŗęˈŔĸŞģˇ�VKƯD�Ăµğù˰˫ĕùĕ˰ĵʭµċęùŗ˰ˉ˰ęĕ

Ŕ˙÷ù˰ōŋķ˰ěù˰ŔÝ˰ʭČőí˰ŔŊʭńŎ˰ãʭŖĄőùEäµŎ˰ŐĔµğ˰ŏíĚµŃ˰˛µŰŗðă˰Ŕý˰āťʭµńŎ˰Ŕµý˰ˉĖµŰŘáˈ˫ĕùŘőʭµēĚþŎʭµŞÏ˰ˇ

��IDPLO\�RI�WKH�SURSKHWŗˈŏíĚŃ˰ŗ˰ŔĸŞģˇ�VKƯLVP�DQG�WKH�4XUƗQ�äŎ˰ĵʭċęù˰ŏĕęŗí˰ʭµý˰ŐŞµŒØ˙ŕ˰
Ėŕĕ

T�Y��˰ʭý˰ŔÝ˰äŋēĖŎ˰Ŕý˰ùę˰üįʭĔŎ˰˔ÿĚŰùĕ˰ęĕ˰˫Ùùŗ˰ŏʭµ˙ŕ˰ŏùŘµŒķäµŎ˰ĵʭµċęù˰ʯ˫ĖµŎí˰ŏĖµŞŊ˰Ľęʭµĸ˙Ŋù˰
Ėµŕĕ

˰ʲŏŘµ×˰äőʭáÙùŗŌʭµŎùLPƗP��T�Y��˰ˉ˰ĢŰĚµŃ4XUD\VK� �T�Y��˰ŏʭµ˙Ĉķ˰ŗ˰ˉ8WKPƗQ�T�Y��˛µŞþŃ˰ŐµŰù˰ěù˰
Ėµőù

ŏʭŰʭģă˰ŐĄŎ˰ęĕ˰ŔÝ˰Ăğù˰ĚÝėŔý˰ʯŔ˙ċĚãʭċ˕T�Y˔
˫ĕʭŀĄğù˰˔�˕˰ěù
Ăğù˰˫Ėģ

ʵ
ŔŊʭńŎ˨ľĸī˨ĭʭńő

ùŰŐʭğ˰ĖŒőʭŎ˰ŔŊʭńŎŰĚńĐăŞāʭńŔÞŒŰùʭýăŘŃ˰ĭʭńő˰ěùäùęùĕ˰ˉĂµğù˰ęùĕęŘēĚýãăťʭÞµģùäőµŞĜ˰
Ăµğù

ōŖŎāęʭþķ˰ŔŊʭńŎ˰ŐŰù˰ĚŰĘÏĖńő˰üŊʭİŎ˰ŐŰĚăʲěù˰Ėőù

ĂŞĸŎʭċ˨ŌĖķ˨
ŉŗù

ĸŎʭċ˰ŌĖķ˰ʯŔŊʭńŎ˰ŐŰù˰āťʭÞģù˰ŐŰĚăěęʭý˰ěù˰äÞŰäý˰ĂŞµĨĔģ˰äµĿĚĸŎ˰
Ăµğù˰ŏí˰ĂŞ˰ŏŘµ×˰äŊʭµĈŎ

üŊʭİŞýù˰Őý˰äŋķJĐŀµħ˰ÜµŰ˰ęĕ˰ʭµŖŒăŔ˰ŏí˰ãťùŗ˰ĦŰʭµĨē˰ŗ˰˛ŰʭµĬĿ˰ěù˰ãęʭŞµĠý˰ŏʭµŞý˰ěù˰ĂµŋŀĻ˰ŗ

Ŕý˰ʯŏʭ˙ŋĠŎ˰łńĐŎ˰ÜŰ˰ãŘğ˰ěù˰ōŕ˰ŏí˰ʯāĚĬď˰ŐŞµŞþă˰Ŕµý˰ĂŒµğ˰˛ŕù˰ŗ˰ŔĸŞģ˰üĄÝ˰ěù˰ãęʭŞĠý˰ŔÞőí˰ōĻę

Ŏ˰ęĕʭþĄŎ˰Őŕė˰Ŕý˰ùę˰ŉʭ˙Ąďù˰ĖŒ×˰ʯŔĄĿʭŰ˰ĥʭĨĄēù˰ŏʭĤŰù˰˛ŰʭĬĿäōŋķ ěù ˫ĖŒĠŰŘő ĕˑŘē ʲŔÞŒŰù äÞŰ ˉĕěʭğ

˫ĕŘþő˰ęùĕęŘēĚý˰āĚĬď˰ŏí˰Ŕý˰ĂþĠő˰äĿʭÝ˰ŗ˰ĶŎʭċĂğùŔý˰ʯŔőʭµīĚļŎ˰˫ĖŒµĠŰŘő˰ʲŔÞŒŰù˰ĚâŰĕ˰ŗ˰ˉ˰āęŘµħ

ōŋŃ˰ĚĄýù˰ŗ˰ĦŃʭő˰äµğĚĄğĕ˰˫ĕʭŀĄğù˰ĂŖċ˰ʯäŎŦğù˰ĶýʭŒŎ˰Ŕý˰˫ĖŒĠŰŘő˰ʲŔÞŒŰù˰ŌŘğ˰ŉʭ˙Ąďù˰ŗ˰ˉ˫ĕĚÝ˰äŰʭğĚĿ

ù˰Ŕý˰ŔċŘă˰ʭý˰ŉʭ˙Ąďù˰ŐŰù˰ŔÝ˰Ăğù˰ŔĄģùĖő˛ýʭŃ˰ęʭ˙ģ˰ŔÞŒŰĖµŒőʭŎ ʯäµýĚĻ ŏˑʭ˙ŋĠŎĚŞĻ ŏˑʭŃĚĤĄĠŎ ěù äŖċŘă

äµŋķ āĚµĬď ãŘŒĸŎ ŗ äďŗę āťʭ˙Ý ŗ üŃʭŒŎ ŗ ˛÷ʭĬĿ ŏʭŞý ŌˑʭńŎ ęĕ ʯŏʭ˙ŋĠŎ ãʭ˙ŋķJ˰Ŕµý˰Ăµğĕ

˫ĕě˰ľŞŊðă˫ĖŒĠŰŘő˰ŔÝùĚ×˰ˉĕŘý˰ĖŕùŘē˰ĕŗĕĚŎ˰ʯĖőù˰ĢŰŘµē˰ęʭĄµģŘőˑ˰ĂµŞĸŎʭċ˰ŗ˰ʭŒĻ˰ĂŖċ˰ʯ˛ēĖŎ˰ŐŰù˰ã

äŎ˰ŔĸċùĚŎ˰ĶýʭŒŎ˰ŐŰù˰Ŕý˰ĂĠőùŘă˰āʭŀŞŊðă˰ŐŰù˰Ŕŋ˙ċěù˰
ĖŒÝˈŌŦğù˰ęùŘĠŖģ˰ˇãĚŞâőù˰˛ŰĚýʭá˰ěù˕*DEULHO�

(QNLUL˔ˉˈĖ˙ĐŎ˰ŐŞĤőʭċ˰ˇàőŘŊĕʭŎ˰ĕĚŀŋŰŗ˰ěù˕:LOIHUG� 0DGHOXQJ˔˰ˉˈ˰ŌʭŎťùŋķäM˰ĀµŊùĖĸŊù˰āŘµħ

ŔŞőʭĠőťùˇʯ˕˰ŁùĕĚċ˰ĉĚċ˰Ěćù*HRUJH�-RUGDF
Ăğù˰˔



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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

Ŕý˰ŔÝ˰ęŘÝĘŎ˰ĶýʭŒŎ˰ěù˰˫ĕʭŀĄğù˰Ěý˰ŏŗĜĿù˰ěù˰ĆµĐý˰Ŕµý˰˛ńĄµĠŎ˰ęŘįüµŊʭİŞýù˰Őµý˰äµŋķ˰ĂŞµĨĔģJ

ŔĄēùĕĚÏäŎ˰äőʭğí˰äŋķ˰ʯĖőùŔĄĠŰʭģ˰ŐŞŞþă˰ęĕ˰ĂĠőùŘă˛ŎʭÝ˰ŗ˰Ěăäŋķ˰˛ŰʭĬĿ˰ŗ˰ĂŞĨĔģ˰ĚăM˰ŏʭŒĔğ˰ęĕ

ěù ãęʭŞµĠý ŔÝùĚ× ˉĖŰŘċ Ě˫Ŗý ŏʭőí ŏʭŒĔğ ěù ŗ Ėģʭý ŔĄģùĕ äŕʭăŘÝ
ˑ
ĶþĄă ʯŏʭŖċ ŏùĖŒ˙Ĥőùĕ ŗ ŏʭŃĚĤĄĠŎ

ŏíŔý˰ʯʭŕäµŋķ˰āĚµĬď˰üŃʭŒŎ˰ŗ˰˛÷ʭĬĿ˰ʯĂďùĚħMĕ˰ŏʭµŞý˰ùęŔĄµģùàµŒŰŗęù˰ŐĄâŒŞµģùŗ˰ŔµÞőʭŒ×˰ˉĖµőù

˕:DVKLQJWRQ� ,UYLQJ˔äŰʭÞŰĚŎí˰ŁĚĤĄĠŎʯ˰ŔŰí˰ŉŗĜő˰ŏðģ˰ʯŏʭ˙ŋĠŎ˰ŏùĖŒ˙Ĥőùĕ˰ěù˰ãęʭŞĠý˰ŏŘØ˙ŕʵʳʺ

ĀµŋŞŊ˰ĥŘµĨē˰ęĕ˰ùę˰ Ě˫ńý˰ ę˫Řğŏʭċ˰ŗ˰ĂµŞþ˙Ŋùäµŋķ˰äőʭµĤĿMäµŎ˰ŐŞµŒ×˰ʯŔĄµĠőùĕ˰ʲĖµĠŰŘőˈµŋķäM˰ʯ

ŉŘğę˰ãŘ˙ķĚĠÏŔŋŊùNˉĖŞýùŘē˰ĚþŎʭŞÏ˰ġùĚĿ˰ŗ˰ùĕę˰ęĕ˰ŔőʭĨŊʭēŏʭċ
ĕĚµÝ˰äŰùĖĿ˰ˇ˰āʭµğùęĖŊù˰ʯōŞµÞď˕

ĀŞŃùĚĤĄğťùŰñęĀ˰ʯĊŖŒ˙Ŋù˰äĿ˰čʭĬŰù˰ŗʵʳʴʵ˰ʲʼʻ˔ʯŐŞŒØ˙ŕĚµþķ˰Őµýù˰Ŕý˰ęŘŖĤŎ˰ŏŗĚŕù˰ĉĚŀŊùŘýùã	

ĠŎ˰ĖŒ˙Ĥőùĕ˰ŗ˰đęŘŎŞĐäµ˫ĖŒŒÝĚÏ ùę ŏʭĤŰù ʯāĚĬď ŏí ŌʭńŎ Ăˑ˙Ĵķ ŏʭŞý ęĕã˰ŏùĖńĿ˰Ţē˰ãťùŗ˰ŌʭµńŎ

˰ĖŞŰðă˰ĂŖċ˰ęĕ˰ŗ˰˫ĕĚÝ˰äĿĚĸŎ˰ʭŀŋē˰ĚĨķ˰ęĕ˰ãŘþő˰ʲĚ˙ķ˰ŐĔğ˰Ŕý˰ĢŰŘē˰ŌŦÝˈµŋķ˨ťŘŊäĚµ˙ķ˨ÜµŋŖŊˇ

äŎ˰ĕʭŖĤĄğùĖŒÝōŰĚÝ˕ŗ˰äőʭēőùĖ˙ħäŋķ˰ʯäJŘğùĚĿãĕùŰŏʭ˰ʯʴʶʻʶʲʵʺ˔


ŔőŘ˙ő˰ĚÝė˰ʭŖŒă˰ʯĕęùŘŎ˰ŐŰù˰ĦŰʭµĨē˰ŗ˰ĂŞµĨĔģ˰ľŞħŘă˰ęĕ˰ŏùĖŒ˙Ĥőùĕ˰ŗ˰ŏʭŃĚĤĄĠŎ˰ŌŦÝ˰ěù˰äŰʭŕ

ŐŞŒŎò˙ŊùĚŞŎù˰ãťùŗMŔý˰äőʭğí˰äŋķ˰ŔÝ˰Ăğù˰üČĸă˰äĠý˰ãʭċ˰ùĘŊ˰ˉĂğùŒķŏíĚŃ˰ÜŰ˰ŏùŘ˰ŏʭ˙ŋĠŎˑ˰ ˫ŗÚÏ

äý ãʭ˙Şğ ŗ ˫ĖŰěęŗ ĂŋŀĻ ŏʭĤŰù ĕĜőʭýě ˑ̨ ŰʭĬĿ ěù ãęʭŞĠý ĚÝė ěù˰ŏʭµŕėù˰ãùĚµý˰ùę˰ęùŘµáęĜý˰ŌʭŎù˰ŐŰù˰ŉʭĈŎ

ŔŒĤăŔĸŎʭċ˰ãŔý˰äŎŦğù˰ŗ˰ãĚĤý˰ã
Ăğù˰˫ĖŞĤÞő˰ĚŰŘĨă˰Ŕý˰ĶŎʭċ˰ęŘį

āʭŰí˨ěù˨ˬĕʭŀĄğù˨ŌĖķ˨
Ōŗĕ

äğʭğù˰ěù˰äÞŰ˰ʯāʭŰí˰ěù˰˫ĕʭŀĄğù˰ŌĖķ˰ʯ˛ŞŊĕ˰ŗĕ˰ŔýĚăäŎ˰ęʭ˙ģ˰Ŕý˰˛ēĖŎ˰ŐŰù˰āťʭÞģù˰ŐŰĕŗę
˰˛µŞŊĕ

ŔŊʭńŎ˰ŔÞŒŰù˰ĂĠĔőÿĚŰùĕ˰ęĕ˰ʯĆĐýĕęŘŎ˰ãŔµĄŀá˰Ŕµý˰ŗ˰Ăµğù˰˫ĖŞµğę˰Íʭµ×˰Ŕµý˰ŏĖµŞŊ˰ŏíĚµŃ˰Ľęʭµĸ˙Ŋù˰ã

ÿĚŰùĕ˰ŐµŰù˰ľŞŊðă˰ĽùĖŕù˰ěù˰äÞŰ˰ʯŏí˰ęʭĄğùĚŰŗĚğ˰ãùĚµý˰ŏíĚµŃ˰ĽęʭµĸŎ˰ŏĕùĕ˰ęùĚµŃ˰ĝĚĄµğĕ˰ęĕ˰ʯĽęʭµĸ˙Ŋù

˰ŏʭńńĐŎŋâőùŞĠäŏʭýě˫ĕŘýĂğùÜŎ˕ĕ˰ʯľŞŊŗùÿĚŰù˰ʯŏíĚµŃ˰Ľęʭµĸ˙Ŋùʴʶʼʺ˰ʲʴ˰�ʵʵ˔ˉäµý˰ŔµÝ˰äŖċŘµă

ʯŔŊŘńŎ˰ŐŰù˰Ŕý˰ĂþĠő˰˫ĖŒĠŰŘőĩĚĻ˰Īńő˰üċŘŎŊðă˰ěù˰ĽĖŕŞľùŰŐÿĚŰùĕĕĚá˰Ľęʭĸ˙ŊùŰ˫Ė
Ăğù

ŔÞŒŰù˰Ōŗĕ˰˛ŞŊĕʯäŋķ˰āĚĬď˰äĿĚĸŎ˰ęĕM˰ʯĜµŞő˰ŏʭµĤŰù˰ĂŞµĨĔģ˰ŐŞŞþă˰ŗµý˰ʭµŒý˰ĚĚµĠŀŎ˰˛µńőùŏ˰ŗ

ēęŘŎʭŏʯŔŎʭķ˰ŗ˰ŔħʭēäŎ˰ŏíĚŃ˰ěù˰äőùŗùĚĿ˰āʭŰí˰Ŕýă˰˛µŕù˰ãʭµ˙ŋķ˰ěù˰äµēĚý˰ŔµÞőʭŒ×˰ˉĕŘµ˙ő˰ĕʭŒĄµğù˰ŏùŘ

˰ʯĂŒğùŗę˰ĝʭþķ˰Őýù˰ěùŰĂ˫ĕĚÝ˰Ėőù˰ʲŔÝˈŋķ äĿˑ Ă˓ŊˎĜˎőˎäí Āˑµ÷ˎʭŎˑ ąˏŦćˎµŰĀˇˉµŋķ˰ŏðµģ˰ęĕäJğŞĖµĨíµŰŔ

ŉěʭőĂğù˰˫ĖģěŗĖŒŃ˕ã˰ʯŰýʭŒŞĶĕŘ˙Ŋùÿ˰ʯʴʷʵʵ˰ʲ˰ûʭýʷʵ˰�ʴʷʻ˰ˉİēŞüãĕùĖļýʯęʭµăŰĒʯĕùĖµļýäýʲʭµă

ʹ�ʵʵʴ˔ˉ˰ĚâŰĕ˰äŕŗĚá˰ŗ˰ěù˰ŉŘŃŰĜŰĖŏʭŎ˒ę Őý˫ĕĚÝ˰˛ńő˰ʲŔµÝ˰Ėµőùˈăí˰ĕùĖµĸµŰäăʭµŋķ˰ŏðµģ˰ęĕ˰ŔµÝäJ



ʴʻʶ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

ŉěʭő˫Ėģʯŕ˰ĕęŘŎ˰ęĕŞÖĞÝ
Ăğù˰˫ĖĤő˰ŉěʭőˇ˕ĚµČď˰ŐýùŊù˰ʯäµ˙ĄŞŕłķùŘµĨµŃĚĐ˙Ŋù˰ʯĀʴʷʴʷǣʺʹ˰ˉ

ʭŀÝ˰ʯäČŒáŰĀʯüŊʭİŊùʴʶʼʳʲ˰ûʭýʹʵ�ʵʸʶ˰ʯęŘĴŒŎ˰Őýù˰ˉęʭă˰ĚĨĄĔŎŰĒłĤŎĕ˰ʯʴʷʳʷʲʴʻ�ʴʴ˰Őµķ˕

ĝʭþķ˰Őýù˰ʲŏŘ×˰äăʭŰí˰ŗ˰˔íŰŔþŎŔµŋŕʭʯŉíŏùĚµ˙ķ�ʹʴˉíµŰŔēµŞĚĚþŊùµŰŔʯýŞŔµŒ�ʺ	ʻˉíµŰŔŊŞĀµŋþ˙ŊùµŞĂ˰ʯ

� Ě˫ńýʵʳʺˉíŰŔĂ˙Þď˰ʯ� Ě˫ńýʵʹʼˉíŰŔʭńğŰĀĉʭĐŊù˰ʯ�ŔµýŘăʴʼ˰ˉíµŰŔŒŎòµ˙Ŋù˰ĎŊʭµħŞŐ˰ʯĚµĐăŰō�ʷˉíµŰŔ

āęùěŗ˰ʯ�Ŕįʵʼ	ʶʵˉíŰŔýŞŔŒĖŕʭģ˰ŗ˰ʯ�ĕŘŕʴʺˉíŰŔĖµħŰŏŘń˰ʯĖďµŰĖ�ʴʼˉíµŰŔęŘµő˰ʯĖďµŰĖ�ʵʺˉíµŰŔ

ęùĘőù˰ʯ�ùĚĸģʵʴʷ	ʵʴʸˉíŰŔĚµĐþŊù˰ĉĚµŎŰŐ˰ʯ�Ő˙ďĚµŊùʴʼ	ʵʴˉíµŰŔãŘµČő˰ʯ�ŔµŊĕʭČŎʴʵ˰ŗʴʶˉíµŰŔ

ŏŘńýʭğ˰ʯ�ŔĸŃùŗʴʳ˰ʭăʴʷˉíŰŔāĕŘŎ˰ʯĚŎŰō�ʼʹˉíŰŏŘńĿʭŒŎ˰Ŕ˰ʯ�Ėµ˙ĐŎʶʳˉíµŰŔùµŰ´ùĘ˰ʯ�ûùĜµďùʸʺˉíµŰŔ

Łʭŀőù˰ʯ� Ě˫ńýʵʺʷˉíŰŔĂþĐŎ˰ʯ�˫Ė÷ʭŎʸʷˉí˰ŗŰŔŏŘŊŘøĠŎ˰ʯ�āʭĿʭħʵʷ˔ˉ˰Ŕµý˰āʭµŰí˰ěù˰ŔĄµğĕ˰ŐŰù˰ęʭ˙ģ˰ęĕ

Ŏ˰ęʭ˙ģäĖőŗę
ŐŰùĚýʭŒýę˫ʭģù˰ŌĖķ˰ŔµŊʭńŎ˰ŐµŰù˰ãùĚµý˰äµáęĜý˰Ħµńő˰ʯāʭµŰí˰ěù˰ŔĄµğĕ˰ŐµŰù˰Ŕµý˰˫ĖŒĠŰŘő˰ã

äŎ˰ûŘĠĐŎōÝ˰Ĝċ˰äŖŞċŘă˰ŔÝ˰ĕĕĚá˰äŎŦµğù˰ŗ˰äµőíĚŃ˰ĆµďʭþŎ˰Ěµý˰˫ĖŒµĠŰŘő˰ĮŋµĠă˰ŌĖµķ˰ŗ˰äµķŦįù

ŔŊʭńŎ˰ęĕ˰ʯĦńő˰ŐŰù˰ŔĄþŊù˰ˉĂģùĕ˰ĖŕùŘĔő˰ãˈĚˑþŎʭµŞÏ ˫ĕùŘőʭµē˰ˇŔµý˰ĜµŞő˰ŗù˰
Ăµğù˰ĕŘŖµĤŎ˰äýŘēˈ˰
Û
ŏ

ęʭĸŎĚþŎʭŞÏ˰˫ĕùŘőʭē˰ŔŊʭńŎ˰äğęĚý˰ʯäŎʭĨĄķù˰ŗ˰ĽNÿĚŰùĕ˰ěùŏĖŞŊ˰ŏíĚŃ˰Ľęʭĸ˙Ŋùʯʴʶʼʳ˰ʲʴʷ
˔

˨
ŌŘğýŞŏʭŊʭ˙ċùäüŊʭİŎ

ĖŒ×Ěŕ˛ŞĨŀă˰ŗ˰ûʭŒįù˰ěù˰ĜŞŕĚÏäğʭğù˰ŉŘħù˰ěù˰äÞŰ˰ʯäŰŘá˰ęʭ˙µģ˰Ŕµý˰äµ˙ŋķ˰āťʭµńŎ˰ġęʭµâő

äŎŔħŦē˰ʭŎù˰ˉĕŗęįù˰üµįʭĔŎ˰ŗ˰Ėµőʭ˙ý˰ōŞµńķ˰üŋİŎ˰ŔÝ˰Ėģʭý˰ãĖď˰Ŕý˰ĖŰʭþő˰ĜŞő˰äŰŘá˰äĿʭµÝ˰āʭµķŦ

ĖŒÞő˰ĂĿʭŰęĕ˰ùę˰ĵŘīŘŎ˰ŏí˰ŏŘŎùĚŞÏ
äŎ˰Őģŗę˰ŔŊʭńŎ˰ŐĄŎ˰ęĕ˰ĂŃĕ˰ʯĕęùŘµŎ˰ěù˰äµēĚý˰ęĕ˰˫ĖŒĠŰŘő˰ŔÝ˰ĕěʭğ

˰ùę˰üŊʭİŎŔýāęŘħ˰ʯ˫ĕĚÝ˰ŏʭŞý˰ŔĄĠýĚğ˰ŗ˰˛˙ČŎŊʭďęĕäŔÝŌʭńŎ˰ŔĄµģùĕ˰ʭµĬĄŃù˰ùę˰üŋİŎ˰˛ŞĨŀă˰ʯŐĔğ

äŋķ˰āĚĬď˰ĂĿŦē˰łď˰ĕęŘŎ˰ęĕ˰ŏʭĤŰù˰ŔőŘ˙ő˰ãùĚý˰
ĂğùMĚþŎʭŞÏ˰ěù˰ĞÏDäŎʲĖĠŰŘő

ˈģŞĸŞŏʭħŘĨő˰˛ńő˰ʭýäĖď˰ŗ˰ŏíĚŃ˰ěùŰĆÏ˰āʭĿŗ˰ěù˰ĞÏ˰ŔÝ˰ĖőĖńĄĸŎµŞĚþŎʭNʯĚµþŕęã˰ęŘµŎù

őĕŞŘãŘŒĸŎ˰ŗãŎŦğù˰ŔĸŎʭċäŎäŰʭýĂĠŋķ˰ŔýäMµŎ˰˫ĕĚÐğäˉĖµģĕ˰ʭµŎùŰĚµâĕĜő˰ŔýʭĐµħµŰÜ

ÏŞĚþŎʭĖőĕĚÝ˰üĨĻ˰ùę˰ŏíˇ


ĖŒ×ĚŕŔý˰ŗ˰ŔőʭŀĨŒŎ˰Ă˙ĠŃ˰ŐŰù˰ęĕ˰äőʭğí˰äŋķäµý˰ʭµŎù˰ˉŔµĄŀá˰ŐĔğ˰łďŖċŘµăę˫ʭµģù˰ŌĖµķ˰ŗ˰ä˰ã

˰ŐŰù˰Ŕý˰ŏʭĤŰùʯŔŊĕù˰ŗ˰ĥŘĨőŔý˰ŏʭĤŰù˰ŔÞŒŰù˰Ŕý˰ŔċŘă˰ʭý˫ĖŒĠŰŘő˰ÜŰ˰ŏùŘŒķÿĚŰùĕ˰ã˰čĚµİŎ˰ŏíĚµŃ˰Ľęʭµĸ˙Ŋù

Ăğùʯ˛ýʭŃ˰ĵŘīŘŎ˰Ŕý˰ĂþĠő˰ʯĖŒĄĠŎ˰ŗ˰łŞ˙ķ˰ōŖĿ˰ěù˰ùę˰ŏʭþįʭĔŎ˰ʯäŰŘá˰ŉʭ˙ċù˰ŐŰù˰ùĚŰě˰ˉĂĠŞő˰ĩʭ˙Ļù

ŖŎ˰ęʭŞĠýōäŋķ˰āĚĬď˰ĂŎʭŎù˰āʭþćùMŎ˰ʯāʭŰùŗę˰ŗ˰āʭŰí˰łŰĚį˰ěùäŎ˰ŌŗĚĐĕěʭğ
˰ŌĖķ˰ŔÞŒŰù˰Ěý˰˫ŗŦķ


ĕùĕ˰ĖŕùŘē˰˛Şŋńă˰ʭĤőù˰ÜŰ˰Ďİğ˰ęĕ˰ùę˰ŔŊʭńŎ˰ʯãěʭğĖŒĄĠŎ



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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŐŰùĚýʭŒýäˑŰùŗę ŗ äőíĚŃ ŔŊĕù Ŕ×Ěáù˰āʭþćùŋķ˰āĚĬď˰ĂŎʭŎùäJŔµ˙ŕ˰˛ńő˰ŗ˰ˉĖőęʭŞĠýŏí˰ã˰ĜµŞő˰ʭµŕ

ŔŊĕù˰ŐŰĚăěęʭý˰ěù˰ʭŎù˰ˉĂĠŞő˰ęʭĴĄőù˰ĕęŘŎę˫ʭģùĕęŘŎ˰ĕŘý˰ŔĄĠŰʭģ˰ŔÝ˰äőíĚŃ˰ãĚµŃ˰˫ĖŒĠŰŘő˰ãäµŎ˰ęù˰ˉĂµĿĚá

äŎ�˫Ė÷ʭŎ˕˰ĺŞŋþă˰ŔŰí˰Ŕý˰ŏùŘăʹʺ�˫Ėµ÷ʭŎ˕˰ĂµŰťŗ˰ŔŰí˰ˉ˔ʸʸ�´ʭµĠő˕˰ĚµŎťù˰äµŊŗù˰ŔµŰí˰ˉ˔ʸʼ˰ŐŞŃĕʭµħ˰ŔµŰí˰ˉ˔

�ŔýŘă˕ʴʴʼ�ãęŘģ˕˰äýĚŃ˰ŔŰí˰ˉ˔ʵʶ˰˔ù˰ĂŊťĕ˰ęĕ˰ŔÝ˰ĕŘ˙ő˰ ę˫ʭģùµŰŐíµŰʯāʭĕʭďùµŰĆµĠý˰ĚăùŘµĄŎŞęʭã˰ŔµÝ

ŉŘþŃĕęŘŎģŞŔĸŒğ˰ŗäĂğùʯ
Ăğù˰˫Ėģ˰ĕęùŗ

˰ŐŞŒØ˙ŕĖďŰĆĖĻŰʯĚĖďŰĆŒŎĖď˰ʯĂŊĜŰĆťŗŰĂŗĖďŰĆʭµħŗŰĂ˰ŐŰĚăěęʭµý˰ęʭ˙µģ˰ęĕ˰ʯĜµŞő

ŏí˰ĚÝė˰ŔÝ˰ĖŒĄĠŕ˰ãĚăùŘĄŎ˰äŰùŗę˰ŔŊĕù˰ŔµÞőʭŒ×˰ˉĕŘý˰ãęŗĚī˰ŗ˰Ōěť˰ŌʭńŎ˰ŐŰù˰ęĕ˰ʯľŊòŎ˰ĮğŘă˰ʭŕ˰ŔµŎŦķ

ŎùŞŒäĖļŊù˰ûʭĄÝ˰ęĕŰʯĚʴʴʳ˰ŗ˰ŔýʭĐħ˰ěù˰Ěŀőʻʷĸýʭă˰ěù˰ĚŀőŞŐ˰ŗʶʹʳʭµ˙ŋķ˰ěù˰Ěŀőã˰Ōʭµő˰ùę˰ĂŒµğ˰˛µŕù

ŎäĕĚýùĖĄýù˰ěù˰ŔÝãŃ˰Ŕý˰ōŕĕęʭŖ×˰ŏĚŃ˰ʭă˰Ōŗĕ˰ŏĚʲĚŰĖĻ˰ĆŰĖďˈµŋˑķˎ ùĘµŖĿˎ ˏˬ ťŘµŎˎ ĂˏŒ˓Ýˏ Ő˓Ŏˎäˏˬ ťŘµŎˎˉ˰Ěµŕ

ťŘŎ˰ŐŎ˰ĞÝãŗùŰōµŋķ˰ĞµÏäťŘµŎãĂµğŗù
ˇę˫ʭµģù˫ĕĚÝőù
Ė˕ŎùŞµŒäʯĖµļŊùŰʯĚäýʲʭµăʴ�ʴʷ	ʴʸ˰˔

ĂŊĜŒŎ˰ĆŰĖď˰ŐŞŒØ˙ŕʲˈŒ˒Ŏˑ ĂˎőïäğŘŎˏ Ő˓Ŏˑ ŏˎŗęʭŕ ĀˑŊĜŒ ˎ̇ ýˑäʯť˒ùˑµþőˎť Ŕµő˒ïä˒ĖµĸýˎãˉŘµăő˰ŐµŎ˰Ŕµý˰ĂþµĠ

ŔýŔŊĜŒŎĄĠŕ˰äğŘŎ˰Ŕý˰ĂþĠő˰ŏŗęʭŕäù˰ĜċŰŔÞŒÏ˰ŐŎ˰ěù˰ĖĸýŞĚþŎʭãĕŘµý˰ĖŕùŘĔő˰ˇ
˰ęĕ˰ěù˰ãęʭŞµĠý˰ĶýʭµŒŎ

ęʭăŰĔäùŗę˰ŗäŰŎŦÝ˰ŗäġęùĜáĂµğù˰˫Ėµģ˰ʯãęʭµĔý˕˰
ĐµħŞĎęʭµĔþŊùãʯʴʶʼʴʲʸ�ʴʵʼŋÝ˰ˉŞµŒäʯ

ĿʭÞŊùäʯʴʷʳʺʲʻ�ʴʳʺİē˰ˉŞüĕùĖļýãʯęʭăŰĒĕùĖļýʯäýʲʭăʷ˰�ʷʹʸĔĿ˰ˉĚěùęãʯŕùĚþŊùŞŐäµĿ˰ōµŋķ

Ŋù˰ʯŌŦÞäý˰ʲʭăʵ�ʵʸʺ˔
˰ĂŰťŗ˰ĆŰĖď˰ʯęŘÝĘŎ˰ĆŰĕʭďù˰ęʭŒÝ˰ęĕˈŊŗˎ ŘˎŕˏäĖĸýˎ ¶ŐŎòŎˏ
˒
ˑ̨ ÝˏãˇĠŋČŎ˕äʯ

˰ʯęùŘőšù˰ęʭĐýʴʷʳʷ˰ʲʶʻ˰�ʴʸʳ˰ʯĖŒĠ˙Ŋù˰ʯ˛þŒď˰Őýù˰ˉʴʷʴʹ˰ʲʷ˰�ʷʶʺʲĂŰʭµħŗ˰ĆŰĖď˰ŗ˰˔ˈµþˑőˎ ˒
ˑ̨ µÞˏŊˑä

ħˑŗˎäŋˑķˎ ˒ŏˎóˑ ŗˎ ąːęˑùŗˎ ŗˎŞħˑŗˎ ʭ̱äŞćˑęˑùŗˎ ŗˎä˰ˇ˰ĜŞőŔŋ˙ċěù˰ãĚâŰĕ˰ęŘŖĤŎ˰ĆŰĕʭďù˰ěù˰ãęʭŞµĠý˰ęĕ˰ŔµÝ˰ĖŒĄµĠŕ

ŔµĄĿĚá˰ęùĚŃ˰ ę˫ʭģù˰ĕęŘŎ˰äŒğ˰ŗ˰äĸŞģ˰ĶýʭŒŎ
Ėµőù˕µĠŋČŎäʯ˰ʯęùŘőťùęʭµĐýʴʷʳʷʲʶʻ˰�ʴʸʷ	ʶʶʼ˰ˉ˰Őµýù

ŊěʭļŎäʯ˰üŃʭŒŎ˰ŌʭŎťùŋķäýù˰ŐýäʯüŊʭįäýʲʭăʴʹʺ˔


łŞŃĕ˨ŗ˨ĎŞĐħ˨ŏʭŞý˨ŌĖķ˨
ŌęʭŖ×

ēĚý˰ŔÞŒŰù˰ŔŊʭńŎ˰ŐŰù˰ĚâŰĕ˰āťʭÞģù˰ěù˰ěù˰äłŰʭµńď˰ŔµÝ˰äĔŰęʭµă˰ōŋµĠŎŔµŋ˙ċěù˰Őµý˰äµŋķ˰˛ŰʭµĬĿ

üŊʭİŞýùMäŎ˰ûŘĠĐŎ˰ˉĖőŘģŔýęŘį˰łŞŃĕ˰ŗ˰ĎŞĐħýŞŏʭ˫ĖĤő
ĂğùŊʭďęĕäŔÝ˰ŗ˰łŰʭńď˰ĎŞĐħ˰˛ńő

ŏí˰Ăğęĕ˰ŐŞŞþă˰ʭŎù˰ˉĕęùĕ˰˫ĖŖķ˰Ěý˰ŏʭ˙ŋĠŎ˰łńĐŎ˰ÜŰ˰ŔÝ˰Ăğù˰äĄŊʭğę˰ʭŕŔőʭŀğðĄŎ˰ŐµŰù˰ęĕ˰äőʭµğí˰äŋķ

˰ĂŊʭğę˰ŐŰù˰ŌʭČőù˰ęĕ˰ʯŔŊʭńŎŘý˰ŏùŘăʭő˫ĕÿĚŰùĕ˰ŐŰù˰ŏʭþįʭĔŎ˰ŗ˰Ŕµý˰ĂþµĠő˰ĎŞĐµħ˰ĂēʭŒµģ˰ěù˰ùę˰Ľęʭĸ˙Ŋù

ßęĜýĚăŰŐŌŦµğù˰ŌĚµÞŎ˰äþő˰ěù˰ĞÏ˰ŌŦğù˰ŏʭŖċ˰ĂŞĨĔģDäµýĚ˫µŖý˰ŐµŰù˰
Ăµğù˰ŔĄēʭµğ˛ńőʭµŕ˰ã

āęʭþķ˰ĎŞĐħʭőʲěù˰Ėőù
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

ʴ
ĿĚĸŎäŋķäJŔýŏùŘŒķŰÞäŊŗù˨ěùŞŐŏʭőʭ˙ŋĠŎ

ŔŊʭńŎ˰ãùĖĄýù˰ęĕ˰äőʭğí˰äŋķäŋķ˰āĚĬď˰ʯĢŰŘē˰ãJŐŰù˰ùęőŘáäµŎ˰äµĿĚĸŎ˰Ŕ˰ʲĖµŒÝˈŘ˙ķĚµĠÏã

ÏŞĚþŎʭŗ˰ĚĄēĕ˰ĚĠ˙ŕ˰ŗãŔ˙įʭĿKŋķäýù˰ŐýŞüµŊʭİ
ĕ˕ʷʳ˰˔ŰµÞäµŊŗù˰ěùŞŐĕùĚµĿùã˰ùę˰ŌŦµğù˰ŔµÝ˰ĕŘµý

ĘÏŰĂĿĚˇ


üŊʭİŞýù˰Őý˰äŋķ˰äĿĚĸŎJŔáĚċ˰ęĕŏʭőʭ˙ŋµĠŎ˰ŐŞµŊŗù˰ěù˰äÞŰ˰ã˕� $OL�E��$EL�7DOLEL�ZDV�DPRQJ�

WKH�¿UVW�WR�HPEUDFH�,VODP�˔ŏʭ˙ŋµĠŎ˰ŐŞµŊŗù˰Ŕµő˰ŗ˕� WKH�ILUVW�ZKR HPEUDFHG�,VODP�˔˰äńďʭµő˰ŐĔµğ

˰ùę˰ŏí˰ðĤŒŎ˰ŔÝ˰ĂğùŎäŏùŘăĂĠċ˰ęŘĐŎ˰Ŕğ˰ęĕ˰ʲĕĚÝ˰ŘċŗʲĂĠĔőęĕ ˫ĖŒµĠŰŘőĦŃʭµő
ˑ
ĶµþĄă ŗ ŔµĸŊʭİŎ

äŎŦğù˰ĶýʭŒŎʲŌŗĕ˰ˉĂŒğ˰˛ŕù˰ĶýʭŒŎ˰äēĚý˰ěù˰ãĚŰĘÏĚŞćðă˰ŔÝüĨĸă˰ãŗę˰ěù˰ŗ˰ŔőʭīĚļŎ˰ãĕùĚĿù˰äþŕĘŎ

Ŕý˰ùę˰ĚÞýŘýù˰ʭŰ˰ąęʭď˰Őý˰ĖŰě˰ŏŘ×˰ŏùŘŒķ˰äĿĚĸŎ˰ŏʭ˙ŋĠŎ˰ŐŞŊŗù˫ĕĚÝĖőù˰Őýù˕ĚŞĈÝäńµĤŎĕʯĚµŞĈÝ˰Őµýù˰ŗ

ʭŖŒŊùŰʯŔʴʷʳʺʲʶ�ʵʹ˰ˉĚþįãʯęʭăŰĒĚþįãʯʴʼʹʺʲʵ�ʹʴ˔ʲŌŘğ˰ˉ˰äēĚý˰āùĚĴő˰ěù˰˫ĕʭŀĄğùŏʭŃĚĤĄĠŎ

ãĚ˙âĄőŘµŎ˰ŏŘµ×˰ʯĩĚµļŎ˕˰āùŗ0RQWJRPHU\�:DWW��0XতDPPDG��3URSKHW�DQG�6WDWHVPDQ��������

3DJHV������˰ˉ˔Űù˰ĎŞĐħʭő˰˛ńő˰ʭŎùʯŏí˰ęʭµÞőù˰ʭŰ˰äĔŰęʭă˰ĂńŞńď˰ŐŔµŊĕù˰ŗ˰ĚăùŘµĄŎ˰āʭµŰùŗę˰ʭµý˰ĕĖµĸĄŎ˰ã

˰ŐŰù˰ĚâőʭŞý˰ŔÝ˰äŒğ˰ŗ˰ŔĸŞģ˰ĶýʭŒŎ˰ęĕ˰ŉŘńŒŎńďŞĂńĖőù˰ŔÝŋķ˰ŌʭŎùäJŐŞŊŗùĠÝä˰ŗ˰ĕęŗí˰ŌŦµğù˰ŔµÝ˰ĕŘý

ù˰Ŕý˰ĚĔĄŀŎŰŐĬĿŞĂŋĕĚáŰĖ
ĕŘý˰ĖŕùŘē˰ĕŗĕĚŎ˰ŗ˰ĕęùĕ˰ęʭÞģí˰ĩęʭĸă˰ˉŔŋ˙ċěù˰ęĚµÞŎ˰ĎŰĚĨă˰ʯŔŊĕù˰ŐŰù

ŌĚÝù˰ĚþŎʭŞÏDüŊʭİŞýù˰Őý˰äŋķ˰ãěʭĄĤŞÏ˰ĚýJ˫ĕŘŎĚĿ˰ŏʭĤŰù˰Ŕý˰ûʭİē˰ŔÞőʭŒ×˰ˉĂğù˰ŌŦğù˰ęĕ˰ʲĖőùˈµŰʭ
ŋķäĂˎőùŉˏ ˒ŗˎùˎ˙ŋĠ˙ŊùŞŐˎʭ̱ŎŦğóŗŉˏŗ˒ùŒŎò˙ŊùŞŐˎùŰʭ̱µőʭ˙ˉùãŋķäĄĠĔő˰Řă˰˖ŞŐµŊŗù˰ŗ˰ŏʭ˙ŋĠŎŞŐŒŎòµŎ
äˇ

˕˰ʯäŋďŊù˰ľĤÝŞńŞĿ˰Őä˰˛÷ʭĬĿŎïŞŒŎò˙Ŋù˰ĚŞŐJ˰ʯʴʶʺʼʲʴ˰�ʶʼęùŘőťùęʭµĐý˰ʯäĠŋČŎ˰ˉ˰ʯʴʷʳʷ˰ʲʶʺ˰�

ʵʹʻ˔
˰˫ĖŎí˰ŏʭĤŰù˰ěù˰ãĚâŰĕ˰ĆŰĖď˰ęĕ˰ŐŞŒØ˙ŕʲŔÝ˰Ăğùˈō˓ÞˏŊˏ ˒ŗˎ
ˎ
ïù̱ĕŗęˏŗˏŋˎķˎäĩˎŘ˓µĐˎŊ˓ùˎō˓µÞˏŊˏ ˒ŗˎ

ˎ
ïʭ̱ŎŦˎµğ˓óˑ

ŋˑķˎäŐˏý˓µýˑ
ˎ
ïä¶üµŊˑʭįˎˉµĠÝ˰ŉŗùäµŎ˰ĕęùŗ˰ŐµŎ˰Ěµý˰ʯĚćŘµÝ˰ĩŘµď˰ęĕ˰ŔµÝäĕŘµģµŋķ˰ŏʭ˙ŋµĠŎ˰ŉŗù˰ʯä˰Őµý

äýùüŊʭįJ
Ăğù˰ˇʯĚþŊùĖþķ˰Őýù˕ĄğťùŞûʭĸ˰äĿĚĸŎĿĀ˰ʯûʭĐħťùʴʶʵʻ˰ʲʶ˰�ʵʻĖĐŊù˰äýù˰Őýù˰ˉµŰʯĖ

˰čĚģĊŖőŔĻŦþŊù˰ʯʴʶʺʻ˰ʲʴʶ˰�ʴʴʼ
˔

Ěý˰˫ŗŦķĚþŎʭŞÏ˰ĆŰĕʭďùNŉťĖĄğùãʭŕĕŘē˰ŏùŗùĚĿäµŋķ˰ŌʭŎùMĂþµğʭŒŎ˰ęĕʯľµŋĄĔŎ˰ãʭµŕ˰ŏʭµŕĚý

˫ĕŘµŎĚĿ˰äĈŰĖď˰ęĕ˰ŔÞőʭŒ×˰ˉĂğù˰ŌŦğù˰Ěý˰ŏʭĤŰù˰ŐĄģùĕ˰Ăńþğ˰Ěý˰ãĚâŰĕ˰Őģŗę˰ʲĖµőùˈï˨ŗ˨ŔµŋŊùĖþķ˨ʭµőï˨Řµē
ŔŊŘğęŗïĖĨˑŊù ʭőŰłť˨ĚþÝťùŰʭŖŊŘńĖĸýãóť˒ĚĄŀŎ˨ûėʭÝ˨ãˏʯŋħŞĂŒµğ˨ĶþµĠý˨ĝʭµŒŊù˨˛þŃ˨ŔŋŊù˨ŉŘğę˨ĶŎŞŐˉ

Ï˰ęĕùĚý˰ŗ˰ùĖē˰˫ĖŒý˰ōŒŎŞĚþŎʭĖħ˰ōŒŎ˰ŗ˰ùĖēŰł˰Ĝċ˰ŗ˰ĚþÝùĹŗęĕãŘáĂ˙Ŗă˰ŏě˰Ėĸýù˰ŐŎ˰ěùŰŐĕù˰ŗ˰ĖµŒÞő˰ùę˰ʭķ

˰ŐŎ˰ŉʭğ˰ĂŀŕÏŞĢ˰ŌĕĚŎ˰ěùùĖē˰ŉŘğę˰ʭýNµá˰ěʭ˙őĜŌĕęù˰ˇ
˕˰ʯäµŒŞŎùĖµļŊùŰĚʯäµý˰ʲʭµăʵ˰�ʶʴʷ˰ˉćù˰ŐµýùµŞʯĚ

Ŀ˰˛ŎʭÞŊùäęʭĄŊùŰĒ˰ʯʴʶʻʸ˰ʲʵ�ʸʺĚý˰ŏŗĜĿù˰
˔ý˰ʯĖģ˰ŔĄŀá˰ŔØőíĠŞãęʭ˰ěùŏʭćĖĐŎĂŒ˒ğ ˛ŕù ŏʭēę˒ŘŎ ŗ˰ĜŞő
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ãĕùĖļý˰üŞİē˰ʲŏŘ×˰ʯãĕùĖļý˕ęʭăŰĒ˰ʯĕùĖļýäýʲʭăʴ�ʴʶʶ˕˰äőŦńµĠķ˰ĚµČď˰Őýù˰ʯ˔őŦńµĠķäʯ˰Āýʭµħťù

Ŀä˙ăŞŞĜýʭĐĨŊùĀ˰ʯäý˰ʲʭăʷ˰�ʷʹʷĚþŊùĖµþķ˰Őµýù˰˔˕˰ʯĚþŊùĖµþķ˰ŐµýùĄµğťùŞʯûʭĸʴʶʵʻ˰ʲʶ�ʴʼʺ˰äµýù˰Őµýù˰˔

ĖĐŊùŰĖ˕˰ʯĖŰĖĐŊù˰äýù˰ŐýùĊŖő˰čĚģ˰ʯŔĻŦþŊùʴʶʺʻ˰ʲʴ�ʶʵŗʷ�ʶʴʼ˰ŗʴʶ�ʴʷʻ˔


˰ŗù˰ĚýŰŐ˰ŔµÝ˰Ėµőęŗʭý

ýù˰Őý˰äŋķŞüŊʭİJĄĠĔőŞŐĂğù˰ŏʭ˙ŋĠŎŔŊĕù˰ŐŰù˰ĕŘċŗʭý˰
˰ŐŞµŊŗù˰Ŕµý˰ĎŰĚµĨă˰ŌĖµķ˰ʯĕĖµĸĄŎ˰ŗ˰Őģŗę˰ã

ő˰ãŘğ˰ěù˰ŏʭĤŰù˰ŏĕŘý˰ŏʭ˙ŋĠŎä˙ő˰ęʭ˙ģ˰Ŕý˰ĂńŞńď˰ľŰĚĐă˰Ĝċ˰ãĜŞ×˰ʯ˛ēĖŎ˰ŐŰù˰˫ĖŒĠŰŘ
ĕŗę

ʿ˨
äŋķ˨āĚĬď˨ŔőʭķʭČģ˨ĕĚÞŋ˙ķJ˨ěù˨ãĕùĖĸă˨ęĕàŒċʭŕŌŦğù˨ęĖħ˨ã

˰ùę˰ŏí˰ľŊòŎ˰ŔÝ˰äńŰʭńď˰ĚâŰĕ˰ěùŔýęŘį˫ĕĚÞő˰ŐŞŞþă˰łŞŃĕ˰ŗ˰ĎŞĐħʯŔŋøĠŎ˰ĂķʭČµģ˰ŗ˰ãęŗʭµâŒċ˰ã

äŋķMĂğù˰ŌŦğù˰ęĖħ˰āùŗĜĻ˰ęĕ
˰ŗùùęĕŰŐę˫ʭýʲŔĄģŘőˈ˰ãŗĕ˰ŔýŊµŞ˛ęùĕʭµĿŗãÏ˰ŔµýµŞĚþŎʭ˰ĕĚµÞŋ˙ķ˰ŗ

ĕùĖĸă˰ęĕ˰ŔőʭķʭČģãàŒċ˰ěùʭŕãʭµÏŘő˰ŔµĸŎʭċ˰ěù˰ĵʭĿĕ˰ęĕ˰ŌŦğù˰ęĖħãŎŦµğùäĂµğù˰ęŘŖµĤŎ˰ˇ
˰ʭµý

˰āʭ˙ŋÝ˰ęĕ˰˛Ŏðă˰äÝĖőù˫ĕʭŀĄğù˫Ėģ˰ęĕäŎ˰ʯŔŋ˙ċ˰ŐŰù˰ŔµÞŒŰù˰
ĕĚµý˰äµÏ˰ŐĔµğ˰ŐµŰù˰äĄğęĕʭő˰Ŕċŗ˰Ŕý˰ŏùŘă

ŌʭŎù˰ŔőʭķʭČģ˰ĕĚÞŋ˙ķ˰ʯ˫ĖŒĠŰŘőMŖŒă˰ŗ˰ĕŗĖĐŎ˰˛Þģ˰Ŕý˰ùę˕˰ŌŦµğù˰ęĖµħ˰āùŗĜµĻ˰ěù˰ãĕùĖĸă˰ęĕ˰ʭKLV�

FRXUDJHRXV� UROH� LQ� D� QXPEHU� RI� WKH� PLOLWDU\� H[SHGLWLRQV� LQ� WKH� GHIHQVH� RI� WKH� HDUO\� 0XVOLP�

FRPPXQLW\�˔ŗ˰ˉäµŎ˰ľŞµħŘă˰āùŗĜµĻ˰Ōʭµ˙ă˰ęĕ˰Ŕµő˕˰ĖµŒÝ�LQ�DOO�RI� WKH�PLOLWDU\�H[SHGLWLRQV� LQ� WKH�

GHIHQVH�RI�WKH�HDUO\�0XVOLP�FRPPXQLW\˰ˉ˔äĔŰęʭă˰āùĖŒĄĠŎ˰ʭý˰ľŊʭĔŎ˰ŔµÝ˰Ăµğù˰ĂŒğ˰˛ŕù˰ŗ˰ŔĸŞģ

äŋķ˰āĚĬď˰ʯĖőęùĕ˰ĂŊťĕMŌŦğù˰ęĖħ˰āùŗĜĻ˰äŎʭ˙ă˰ęĕ˫ŗĜĻ˰Ĝċ˰ãĕĚþŕùę˰ŗ˰ĚćòŎ˰ęŘĬď˰ʯÛŘþă˰ã

˰Ăğù˰ŔĄģùĕŏ˕
Û
ĝŗŗʭį˰ŐýùĿ˰ľ÷ùĚİŊù˰ʯäüŕùĘŎ˰ĀĿĚĸŎľ÷ùŘİŊùʯʴʷʳʳʲʴ�ʸʸ	ʸʷˉ˰Ėĸµğ˰Őµýù

ĕùĖļýãʯŊùĚþÞŊù˰āʭńþİãʯäý˰ʲʭăʶ˰�ʵʷ˔
ŕĜŞő˰ÛŘþă˰àŒċ˰ęĕ˰ŏʭĤŰù˰ęŘĬď˰ŌĖķ˰ĖŒ×Ě˰ĚþŎʭŞÏ˰ęŘĄğĕ˰Ŕý

˰ŌĚÝù˰ùę˰ŌŦµğù˰ãěùĖµőùĚý˰ĖĨŃ˰ʯŏʭŰĕŘŖŰ˰ŗ˰ŔÞŎ˰ŏʭÝĚĤŎ˰ʭý˰ĕʭĐăù˰ʭý˰ŏʭńĿʭŒŎ˰ŔÝùĚ×˰ˉĂĿĚŰĘÏ˰āęŘħ

äŋķ˰āĚĬď˰ęŘĬď˰ʭŎù˰ˉĖŒĄģùĕMŔĤńő˰ʯŔŒŰĖŎ˰ęĕ˰ŐµŰù˰ěù˰ĆŰĕʭďù˰ęĕ˰
ĕĚÝ˰ŔċùŘŎ˰ĂĠÞģ˰ʭý˰ùę˰ŏʭőí˰ã

Ŕý˰ùĚċʭŎ˰ĂŊĜŒŎ˰ĆŰĖď˰ŏùŘŒķäŎ˰ĕʭŰ˕˰ĂģĘá˰ĆŰĖď˰ŐŰù˰ĚÝė˰ŔÝ˰ˉĕŘģŏ
˰ʲÛ˰ʯãĚĄģŘģ˰ʯłµĐŊù˰Łʭńďù

ʴʷʳʼ˰ʲʸ˰�ʴʶʵyʵʶʷ˰ˉĈÝ˰ŐýùŞĚäńĤŎĕʯĀŰùĖþŊùʭŖŒŊù˰ŗŰʯĀʴʷʳʺ˰ʲʸ�ʺ˔
˰ęĕ˰˫ĖŒĠŰŘő˰ãʭİē˰Ěý˰ŏŗĜĿù

˰ùę˰üµįʭĔŎ˰ʯ˫ĖŒµĠŰŘő˰ĕŘµý˰Ōěť˰ʯĂµŞĸŃùŗ˰ŐµŰù˰ĎŞĐħ˰˛ńőĖµŒ×ĚŕŔµýęŘį˰ʭµý˰ʯĚµĨĄĔŎŔµģŘáù˰ěù˰ã

āĕʭģęʭŕäŋķ˰ãM˰ęĕĕěʭğ˰ʭŒģí˰āùŗĜĻ˰ŐŰù
˰ŔµÞŒŰùě˰ĕùĖµĸă˰ʯęĖµý˰˫ŗĜµĻ˰ęĕµŰĕʭã˰ŏʭÝĚµĤŎ˰ěù˰ĮµğŘă

äŋķMĖőĖŞğę˰ĂÝŦŕ˰Ŕý
˰ʯĖďù˰˫ŗĜĻ˰ęĕĕŘ˙ő˰ĂĴĿʭĐŎ˰ĚþŎʭŞÏ˰ŏʭċ˰ěù˰ŔőʭķʭČģ˰ęĕ˰˛µŞ÷Ěþċ˰ŔÝ˰ʭČőí˰ʭă

˰ęĕ˰ŏʭĤŰù˰ĂķʭČģ˰ľħŗ˰ʲĕùĕ˰ùĖµő˰ŏʭ˙µğíˈťµğˎŞľˎµĄĿˎ ť ŗ ęʭµńŀˎŊùŗėˏ ť˒ùˑäµŋķˎ ť˒ùˑäˉµĤ˙ģŞĚã˰ŏŘµ×

ŀŊùŗėĕĚ˙őùŘċ˰ŗ˰ęʭńãŋķ˰ŏŘØ˙ŕäĕęùĖő˰ĕŘċŗˇ
˕ĚþįãʯęʭăŰĒĚþįãʯʾˆ˃˄˰ʲʶ˰�ʴʳʵʺćù˰Őµýù˰ˉµŞʯĚ



ʴʻʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

Ŀ˰˛ŎʭÞŊùäęʭĄŊùŰʯĒʾˀ˅˂˰ʲʵ˰�ʴʳʺ˰ˉŋÝŞŒäʯŊùĿʭÞäʯʾˁʽ˄˰ʲʻ�ʴʴʳ˰č˰ʯʼʳ˔
˫ŗĜĻ˰ęĕãŁĖŒēĜŞő˰ʭý

˰ùę˰àŒċ˰ĕŗĖþķ˰Őý˰Ě˙ķ˰ŐĄĤÝĕùĕ˰Ŕ˙ăʭēę˰ŔÝŌĚÝù˰ŉŘğDęĕù˰ĂģùĖğʭÏŰŔµğʭ˙ď˰ŐãŘµŋķãʲĕŘµŎĚĿ

ˈŋˑķˎ ĀˏýˎĚīˎäŰˎŌˎŘŋńĈ˒Ŋù ÿˑĕˎʭþķˑ ŐŎˑ ˏ̨ ĬˎĿùˎ ŁˑĖˎŒĔˎŊùŞŐˉ˰ĚµăĚý˰Ğőù˰ŗ˰Őċ˰āĕʭþķ˰ěù˰ŁĖŒē˰ěŗę˰ęĕ˰äŋķ˰ĂýĚī

Ăğùˇ
˰ʯäĠŋČŎ˕˰ʯęùŘőťùęʭĐýʾˁʽˁ˰ʲʿʽ�ʿʾ˃ˉő˰ōÝʭµďŞęŘýʭµĤŊù˰ʯãµŋķ˰ÛęĖĄµĠ˙äĐµĨŊùŞĐŞŐʯ

ʾˁʽ˃˰ʲˀ�ˀˁˉİēŞüĕùĖļý˰ʯãęʭăŰĒĕùĖļýäý˰ʯʲʭăʾˀ�ʾ˅˔˰ˉ˫ŗĜĻ˰ęĕ˰ŗãēŞĚþĜŞő˰ßęĜµý˰ęĕ˰ŏĖµŒÝ˰ʭý

ŔĸŋŃēŞʯĚþĖőʭğę˰ŌʭČőùĚğ˰Ŕý˰ùę˰àŒċ˰ʯŔýęŘįãŔÝÏŞ˰ĚþŎʭùĖēD˰ùę˰ŏʭµĤŰùˈęùĚµĿ˰äµý˰ōċʭµŖŎ˰ˇʲĖµŞŎʭő

ˈĻˎ ù̱ęù çĚÝˎŞťˎ ¶ęù çĚĿˎ ĚˎŰä çĄďˎ ĶˏċˑĚ˓ŰŔˏ çŋŊù ĎˎĄˎŀ˓äŋˎķˎŰĖˎŰŔʯęùĚĿ˰äý˰ōċʭŖŎ˰ˉÏ˰ŏŗĖµý˰ŗùµŞěŗĚãē˰ŔµĸŋŃ˰ĎĄµĿ˰ŗŞ˰Ěµþ

˙őĚýäĕĕĚá
ˇ˕ŋÝŞäŒ˰ʯ˰ʯäĿʭÞŊùʾˁʽ˄ʲ˅�ˀ˂ʾ
˔

āĕʭģę˰ŐŰù˰ŏʭŞý˰ŌŗĜŊ˰ʯʭŕĖýŰŐĂŖċý˰ŔÝ˰Ăğù˰ŌʭŎù˰ĂķʭČģ˰ěù˰ĆĐŋķäJńď˰ęĕŞ˰ěù˰ĆµĐý˰Ăµń

ćðăŞęùĘáĚãŗĚă˰ęĕ˰āĚĬď˰ŏí˰Ģńő˰ŗŰĕ˰˫ùę˰ęĕ˰ŔőŘâ×˰ŔÝ˰Ăğù˰ŌŦğù˰ġĚĄĠá˰ŗ˰ĊŰµþŎ˰ŐŞ˰ʭµý˰ʯŌŦµğù˰Ő

őùŘă˰ŗ˰āęĖŃ˰Ōʭ˙ăä˰ʯĂģùĕ˰ŔÝŏʭċäőʭĤĿàŒċ˰Ōʭµ˙ă˰ęĕ˰ŗ˰ĕĚµÝĕĚþő˰ŗ˰ʭµŕʭµŕãĞŀőáµŞÏ˰ʯĚŞ˰ŔµőùĖŒŎěŗĚ

ŎĚýä˰ŗ˰ĂĤáÏŞĚþŎʭDŗŎ˰ĕʭĤŊĕ˰ùę˰ŏʭőʭ˙ŋĠŎäþă˰
ĕŘµ˙őŞµŞù˰ŐŰŐùĚµý
ˍ
ʭµĸİŃ ˛÷ʭµĠŎ ŔµőŘáã˰ěù˰ŔĄµğĕ˰ŏí

ÿĚŰùĕ˰ŐŰù˰ŏʭþįʭĔŎ˰Ľęʭĸ˙Ŋù˰ŌʭŎù˰ŔÝŋķäJ˰ùęŔýĄğęĕä˙ő˰äĖŒğʭŒģʭŰŋþă˰Ěćù˰ĚýŞá íĚŕě˰āʭļŞŐŏʭŒ˙µģĕ

ŔýýŘēäŔĄēʭŒĤőĕŘý˰ĖŕùŘē˰ĚćòŎ˰ʯĖőù
ŔýŗŰ˫ÚùĚģ˰ęĕŰµŋĸĿ˰ĵʭīŗù˰ŗ˰ĮäĖőù˰ŔµÝ˰ŌŦµğù˰ŏʭµŖċŰŔµĤʭŕã

ŘŎùãŔŃĚĿ˰üŊʭŃ˰ęĕʭŕãŀÞăŞĚãŒ˙ģĕ˰ŗ˰˫ĕęŗíęĕ˰Ěğäʭý˛ŕùýŞĂEŰÞäŔĨēʭģ˰ěùʭŕãŏíĂğʭŕ


ˀ
Ŕý˨ĂģĘáęĕ˨ĕĚýęʭÝāĕʭŖģ˨ãʭċ

ŔŊʭńŎ˰ĂĠĔő˰ĢĔý˰ęĕ˰ʯäőʭğí˰äŋķäŋķ˰āĚĬď˰ōŋĠŎ˰łď˰ŏʭŞý˰ěù˰Ėĸý˰ʯĢŰŘē˰ãM˰ãĚþŕę˰ãùĚý

ŔĸŎʭċ˰äŎŦğù˰ãùĖē˰ŉŘğę˰ĂĿŦē˰üĨĻ˰Ŕý˰ ę˫ʭģù˰ŗNäŎ˰ʯüŕĘŎ˰äŒğ˰ĕʭŖő˰ĮğŘă˰ʲĖµŰùĜĿùˈ˰ěù˰ĞµÏ

ŗ˰ŏùĖőěĚĿ˰Ŕý˰ĂŎʭŎù˰ʯŗù˰ĂģĘáęĕãğę
ĖŞˇ

˰ĂµµģĘáęĕ˰ĕĚýęʭµµÝ˕8SRQ� KLV� SDVVLQJ˔Ŕµµý˰āĕʭŖµµģ˰ãʭċ˕PDUW\UGRPKLV˰˔˰āʭŕʭþĄµµģù˰ĚµµâŰĕ˰ěù

˰ęĕ˰ŏí˰˛ŞŊĕ˰ŔÝ˰Ăğù˰ŔŊʭńŎ˰ŐŰù˰ęĕ˰˫ĖŒĠŰŘőġŘēýŞŔőʭŒĚăŰŐŔµĸŊʭİŎ˰ʯĂµŊʭď˰ã˰ˉĂµğŗù˰ĦŃʭµőŔµÝùĚ×

˰ŌʭŎù˰āĕʭŖģäŋķMęʭă˰āʭ˙ŋĠŎ˰ěùŰĒĂğù˰ŔÝģ˰ĶýʭŒŎ˰Ěý˰˫ŗŦķŞĸä˕˰
Û
ŏģŞĒŀŎŞʯĖµĿ˰ĕʭµģęťùä

µŋķ˰ŔŋŊù˰ĊČď˰ĀĿĚĸŎä˰ʯĕʭµþĸŊùʴʶʼʳ˰ʲʴ˰�ʼ˰Őµýù˰ˉûŘµģíĚŖģőùęĖµőěʭŎäʯµýï˰ŉí˰üµŃʭŒŎäüµŊʭįJ˰ʯ

ʴʶʺʼʲʶ˰�ʶʳʺ˔ʯőùŗùĚĿ˰ĶýʭŒŎä˛ŕù˰ěùĂŒğĜŞő˰µēĚý˰ęĕ˰ĽŦĄēù˰ʭýä÷ĜċŞāʭµ˰ŏùĖµýę˫ʭµģù˫ĕĚÝ
Ėőù

ŏ˕˰
Û
ćù˰ŐýùŞĚęĜċãʯĿ˰˛ŎʭÞŊùäęʭµĄŊùŰʯĒʴʶʻʸ˰ʲʶ˰�ʶʻʻ˰ˉĈÝ˰ŐµýùµŞĚńµĤŎĕäʯùĖþŊùµŰĀʭŖŒŊù˰ŗµŰʯĀ

ʴʷʳʺʲʻ˰�ʴʶŰ˰ˉýŘńĸäʯęʭăŰĒŊùŞýŘńĸäʯäý˰ʲʭăʵ�ʵʴʵ˔




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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ŏùĖŒ˙µĤŰĖőù˰ěù˰äµēĚý˰ʯĂŒğ˰˛ŕù˰ŗ˰ŔĸŞģ˰ãʭ˙ŋķ˰ĎŰĚĨă˰Ěý˰˫ŗŦķĻŞŏʭ˙ŋµĠŎĚ˰āĕʭŖµģ˰Ěµý˰ʯĜµŞő

äŋķJă˰ĎŰĚĨ˫ĕĚÝĖőù˰ŔÞőʭŒ×˰ˉťęʭÝŰ˕˰˛&DUO\OH˰ʯ˔ĿŞĽŘĠŋŋâőù˰ßęĜýŞĠä˰ʯäŋķJ˰ĂŊùĖķ˰ĖŞŖģ˰ùę

˫ĕĚÝ˰äĿĚĸŎŗŎäŘáŰĖ˰ʲˈù˰üċŘŎ˰ĢŊĖķ˰āĖģ˰ʯĖģ˰ŔĄĤÝ˰ŔĿŘÝ˰ęĕŰŐʭŒċŰĂĕĚáŰĖ˰ʯµÏŞĢ˰ĢáĚµŎ˰ěù

ę˫ʭýęĕãŌĖőʭŎ˰˫Ėőě˰Ěáù˰ŗ˰ʲĂŀá˰ĕŘē˰˛ăʭŃʯŎ˰ŌĕŘēä˰ōőùĕ˕Ŕ×˰ûęʭī˰ʭýōŒÝ˰ęʭÝ˔áù˰ŗĚęʭÝ˰ōĄģĘáęĕ˰Ŕý

ĄğùŘē˰Ěáù˰ʯĂğù˰ʭ˙ģ˰ĂğĕŞĖʭ˙ő˰ĥʭĨŃŞŰĖʯ˰ĚýùĚý˰ęĕŰÜőě˰ʭµŖŒă˰ĂýĚīµŞĖęĘáęĕ˰Ěµáù˰ʯµŰĖ˰ùŘµńă˰Ŕµý

ĕĜőŰÜĚă
Ăğù˰ˇµŋķ˰ŌʭµŎšù˰ʯĕŘĨń˙Ŋù˰Ėþķ˰čʭĄŀŊùĖþķ˕ä˰ŐµýäýùüµŊʭįŋķŞŔŌŦµĠŊù˰ʯʴʶʼʳ˰ʲʴ˰�ʴʶ˔


ŁùĕĚċ˰ĉĚċ˕*HRUJH� -RUGDF˰ʯ˔ĕùŰüŘő˰ŗŰ˫ĖŒĠőʭŒþŊ˰ęŘŖĤŎä˰ʯäŋķ˰ĜŞőJáęĜý˰ĖŞŖģ˰ùę˰ľŞħŘă˰ãęùŘ

äŎĖĄğŗĕ˰ŔÝ˰ĖŒÝĖµģ˰ĖŞŖģ˰ŏí˰˫ùę˰ęĕ˰ŗ˰ĕŘý˰äÞŞő˰ęù˕µŋķ˰ʯĚµþŕęäŋķŞŔŌŦµĠŊù˰ʯŌŘµŋĴŎ˰ĕĚµŎĚýùʴʶʻʷ˰ʲ

ʵʼʵ˔˰
ŐŰùʭýĕŘċŗʯ˰ùĚ×˰ŔÝ˰Ăğù˰ľğðă˰ŗ˰˛Ŏðă˰äĠý˰ãʭċŋķäőʭğíäŔýŏùŘŒķŰÜ˰ʯŏʭ˙ŋµĠŎ˰łńĐŎ˰ěù

ùŰŐńďŞĂńęʭă˰ōŋĠŎŰĔäŔýŏùŘŒķˈĂģĘáęĕ˰ˇŰ˫ĕĚÝĕʭ
Ăğù

ʷ
Ĵő˨ŏĕùĕ˨ĂþĠőŏʭŞĸŞģ˨˛Ý˨Ŕý˨ėʭģ˨āùĚ

˫ĖŒĠŰŘő˰ŔÝ˰äńŰʭńď˰ĚâŰĕ˰ěùŔý˰ùę˰ŏí˰ŔŊʭńŎ˰ŐŰù˰ã˫ĕĚµÞő˰ŏʭµŞý˰łµŞŃĕ˰ŗ˰ĎŞĐµħ˰ęŘįʯŔµŞŊŗù˰ĕʭµńĄķù˰ã

ę˫ʭýęĕ˰ŏʭŞĸŞģĂğù˰äőʭ˙Ĉķ˰ľĐĨŎ˰ã
ŐŰùęĕ˰ŗù˰ʲŔĄģŘő˰ ę˫ʭýˈŊʭĸă˰ęĕŞōŊŗùŞŔģŞĸŞŏʭ˰ŔµÝ˰Ăğù˰˫Ėģ˰ʭķĕù

ŋķäMŔĔĠőãĚþĄĸŎãĄēù˰ęĕ˰ŏíĚŃ˰ěùŞęʭʭµŀŊʭĔŎ˰ŔµÝ˰Ăģùĕ˰ŏäµğʭŞğġùþŃ˰ěùŞŔµŋµÞŎä˰ĖµŒ˙ăęĖŃ˰ŗ

ĚŃŰĢ�ŔĔĠő˰ĩŘķ˰ęĕ˰ŗ˰ĖőĕʭŖő˰ęʭŒÝ˰ùę˰ŏíãù˰ùę˰ŏíĚŃ˰ěùŔýŏùŘŒķ˙ğę˰ŔĔĠőäŃę˰ŔµÝ˰Ėőĕùĕ˰ĉùŗęµŞü˰ŗù

ŏʭ˙Ĉķ�ŋē˰ʯŞŔŀí˰ŏí˰ěù˰ŗ˰ĕĚÝ˰ęĕʭħ˰ʯŌŘğŰăʭäŗʭď˰ŔÝãŋķ˰ŌʭőäMĕ˰ŗŰĚâ˰ĕùĚĿù˛ŕùĂŞý�ÏŞĚþŎʭŔµýŏùŘŒķ

ĚþŕęãŎŦğù˰ĂŎùäĕŘý˰˫Ėģ˰ĽĘď˰ĕŘý˰ˇ
˰ ˫ʭáĖŰĕ˰ŐŰù˰ĚŞŞļă˰ěù˰ŔŎùĕù˰ęĕ˰ĞÐğ˰µ˰ĂĐµħ˰ŐĄĿĚŰĘµÏ˰äµŒĸŰ

Ăēʭğ˰ĚĤĄŒŎ˰ŏʭ˙Ĉķ˰ŔÝ˰äőíĚŃ˰µäŎ˰ŐĔğ˰ōŕĕ˰ʭă˰ŌęʭŖ×˰ŏĚŃ˰ěù
ĖŰŘá

äŋķ˰ľĐĨŎ˰Ěý˰ĜÝĚ˙ă˰ʭý˰ʯĂ˙ĠŃ˰ŐŰù˰ęĕ˰äőʭğí˰äŋķJ˰ĂŎŘÞď˰ĮğŘă˰ŏí˰ěù˰ĂŰťŗ˰āʭŰí˰ĽĘď˰ŗ

Ý˰ľĐĨŎ˰Ŕý˰ĂþĠő˰ŔŞŎʭŎù˰ęʭÞőù˰ŗ˰ĖŰĕĚă˰ęĕ˰ùę˰˫ĖŒőùŘē˰ĂŞŒŕė˰ʯüħʭĻäµŎ˰ĝʭĠď˰ʯäőŘŒ˰ŔµÝùĚ×˰ˉĖµŒÝ

äőʭ˙Ĉķ˰ľĐĨŎ˰ŏʭĨńő˰Ŕý˰ľŰĚĐă˰ŗ˰ęʭþĄķù˰ŌĖķ˰ʯŏʭŞĸŞģ˰ŔŞŊŗù˰ĕʭńĄķù˰ŗ˰˫ʭáĖŰĕ˰ʯŗù˰ŏʭŞý˰łýʭİŎ˕˰˛µŞŊĕ˰Ŕý

˫ĕŘý˰˔ĂŰťŗ˰āʭŰí˰ĽĘďʯäŊʭďęĕŔÝĚċŰŏʭŋħùäŎʭŎùŞŔőʭµ˙Ĉķ˰ľĐµĨŎ˰Ěµīʭď˰ĚĨķ˰ʭă˰ěʭĻí˰ěùä˰ùę

ŔĄĠőùĕ˰ĚþĄĸŎőù˰ĖĜċ˰ãĜŞ×˰ʯĂ˙ĠŃ˰ŐŰù˰ęĕ˰˫ĖŒĠŰŘő˰ŐĔğ˰ŗ˰˛Űė˰ęĕ˰
ĂĠŞő˰ĂŞĸŃùŗ˰ŏĕùĕ˰ŏʭĤő˰ĝŘÞĸŎ

ʲĖģ˰ĖŕùŘē˰ęʭÞģí˰ŗù˰ŐĔğ˰ŏŦİý˰Ŕċŗ˰ʯŔĄÞő˰ĖŒ×˰ŏʭŞý˰ʭý

˫ĖŞńķ˨ŐŰù˨ŏĕŘý˨äŒğ˨
ÜŰ

äµ˙ő˰ûŘµĠĐŎ˰ŔĸŞģ˰ŔŞŊŗù˰ĕʭńĄķù˰ŗ˰ĕęùĕ˰äŒğ˰äŕʭâĄğùŘē˰ʯäőʭ˙Ĉķ˰ľĐĨŎ˰ŏʭĨńő˰˫ʭáĖŰĕ˰ˉĕĕĚµá

ę˫ʭýęĕ˰äŒğ˰ęʭþēù˰äēĚý˰ęĕ˰ŔÝùĚ×ʭċ˰ŗ˰äŋķ˰Ōʭő˰ŔÝ˰˫ĖŎí˰ŏíĚŃ˰ŐŰŗĖă˰ã˛ŕù˰ōŖŎ˰˫ʭâŰ˰ęĕ˰ŔµÝ˰ĚþŎʭµŞÏ˰ĂŞý



ʴʻʼ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

˫Ėģ˰ĽĘď˰äőʭ˙Ĉķ˰ľĐĨŎğ˕˰ŔĄģùĕ˰ĕŘċŗ˰ʯľĐĨŎ˰ä˙ŰĖŃ˰ĂŰùŗę˰ęĕ˰ˉĖőùŞ˰ʯęŘĈŒ˙Ŋùęĕ˰ʯäįŘʴʷʳʷ˰ʲ

ʵ�ʵʼʻ˔
˰ŔŰí˰ʲŏŘ×˰äăʭŰí˰ęĕ˰ĽĘď˰ŐŰùʹʺ˰ˉ˫Ė÷ʭŎ˰ ę˫Řğʸʹ˰ˉûùĜďù˰ ę˫Řğʵʵ˰ŗʵʶ˰ŔŰí˰ˉùęŘģ˰ ę˫Řğʻ

˰ŔŰí˰ˉĚĤď˰ ę˫Řğʴʷ˰ŔŰí˰ˉľħ˰ ę˫Řğʵʹ˰ŔŰí˰ʯĚćĖŎ˰ ę˫Řğʷę˫Řµğ˰
Û
ŏ˕˰
Ăµğù˰ŔµĄĿĚŰĘÏ˰āęŘµħ˰ʯęĖµŃ

äý˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭĄŎĖńŎ˰ʯãĚŀċʲʭăʴʳʳ	ʺʻ˔
˫Ėķ˰ĜŞő˰ŏʭŞĸŞģ˰ŏʭŞŎ˰ęĕ˰ŔĄþŊù˰ġĚŰĘµÏ˰Ŕµý˰ʯ˛µŞŋŃ˰ãù

˫ĕùĕ˰ŏʭĤő˰˛Űʭ˙ă˰äŒğ˰ęʭþēù˰ŐŰùŔý˰ŏíĚŃ˰ęĕ˰ľŰĚĐă˰Ŕý˰˛÷ʭŃ˰ŗ˰ˉĖőù˫ĕŘµý˰ŏʭĨńő˰āęŘħĖµőùˉ˰ěù˰äµĄď˰ʭµŎù

ő˰ōŕ˰Őă˰˫ĕ˰Ŕý˰ŏʭőí˰ęʭ˙ģ˰ŏŘŒÝʭă˰ŌęʭŖ×˰ŏĚŃāęʭþķ˰ĕùĚĿù˰ŐŰù˰
Ăğù˰˫ĖŞğĚʲěù˰Ėőù˰Ėµ˙ďù˰Őý˰ĎŊʭħ˰Ė˙ĐŎ

˰ʯäĿʭµÞŊù˰ŉŘµħù˰čĚµģ˰ʯäőùęĖőěʭŎ˕˰äőùęĖőěʭŎʴʶʻʵ˰ʲʴʴ˰�ʺʵ	ʺʴ˔ˉĂ˙ĸőãĚµ÷ùĜċ˰ŔµŋŊùĖþķ˰Őµý˰ŔµŋŊù

˕˰ʯŔŞőʭ˙ĸŒŊù˰ęùŘőťù˰ʯãĚ÷ùĜċʴʶʼʸ˰ʲʴ˰�ʼʹ˔ˉäŋŎʭµķ˰ľŰĚģ˰Ěŕʭį˰Ė˙ĐŎ˰Őý˰ŐĠĐŊùŘýù˕˰˛µĨĿ˰ʯãęŘµő

ʯûʭýęťù˰ûę˰ûʭĄÝ˰ľŰĚĐă˰äĿ˰ûʭİĔŊùʴʵʼʻ˰ʲʼʺ˔ˉĚŖµģ˰äŒŞµĠď˰ʭµīęĖ˙ĐŎ˰Őµý˰ŔŋŊùĖþķ˕˰ʯĚþµģ

˰ʯęùŘőťù˰ĎŞýʭĨŎʴʶʺʴ˰ʲʵ˰�ʵʼʸ˔ˉäŃùĚő˰ãĖŖŎĖ˙ĐŎ˰Őý˰Ė˙ďù˕äý˰ʯŌʭÞďťù˰ĊŕʭŒŎ˰ʯäŃùĚő˰ʲʭµăʴʸʶ˰˔

äŎ˰ęʭ˙ģ˰Ŕý˰ŏʭŞĸŞģ˰ŐŞý˰ĚĴő˰ŐŰù˰ŏùęùĖĿĚį˰ŐŰĚĄ˙ŖŎ˰ěù˰ŔÝ˰ãęŘő˰äńăĖ˙ĐŎ˰Őý˰ŐŞĠď˰ŗ˰ʭµý˰äýʭµĄÝ˰ŗ˰ĕŗę

˰ŏùŘŒķˈûʭİĔŊù˰˛ĨĿ˰ˇŐŰùęĕ˰ĜŞő
Ăğù˰ŔĄģʭâő˰ ę˫ʭý


ŗĕŁʭŀăùĚīʭď˨ĚĨķ˨ʭă˨ěʭĻí˨ěù˨ŏíĚŃ˨ĂŞŎʭ˙ă˨Ěý˨ŔĸŞģ˨ßęĜý˨ãʭ˙ŋķ˨ĚĴő

ŏí˰˛ýʭńŎ˰ęĕÛĖőù˰˫ŗĚáĖŒĄĠŕ˰äőʭ˙Ĉķ˰ľĐĨŎ˰ŏʭĨńő˰äķĖŎ˰ŔÝ8˰ãęʭŞµĠý˰ʯŔĸŞµģ˰ĒŰęʭă˰ŉŘį˰ęĕ

Ŀ˰ʲŏŘ×˰äĸŞģ˰ßęĜý˰ŏʭ˙Ŋʭķ˰ěùő˰ŏùėʭģ˰Őý˰˛ĬŞãęŘýʭµĤ˰ãʭµĿŘĄŎ˕ʵʹʳ˔Łˉ˰ãʭµĿŘĄŎ˕˰ŁŗĖµħ˰ŌŘµďĚŎ

ʶʻʴ˔ŁˉģŞĒŀŎŞĖ˰ãʭĿŘĄŎ˕ʷʴʶ˔ŁˉğŞĖ˰ãʭĿŘĄŎ˕˰äĬăĚŎʷʶʹ˔ŁˉµģŞĒ˰ãʭµĿŘĄŎ˕˰äµğŘįʷʹʳ

˔Łˉ˰ãʭĿŘĄŎ˕˰äğĚþį˰ŌŘďĚŎʸʷʻ˔ŁˉğŞĖãʭĿŘĄŎ˕ ä
˒
ŋďĝŗŗʭį Őýʹʹʷ˔ŁˉãʭµĿŘĄŎ˕ ä

˒
ŋď ŔŎŦķ

ʺʵʹ˔Łˉýĕęù˰łńĐŎŞäŋ˰ãʭĿŘĄŎ˕ʼʼʶ˔Łˉ˰äīʭŃŔŋŊùęŘő˰ãʭĿŘĄŎ˕˰ãĚĄģŘģʴʳʵʼ˔Łˉ˰ˉäŒŞ˙ē˰ŌʭŎù

ĂŰí˰ˉĂĿĚĸŎ˰ŔŋŊùĂŰíĂŰí˰ˉäőʭĐþğ˰Ěŀĸċ˰ŔŋŊù˰


˰ŗ˰äőùĚÞŒŊ˰˛īʭĿ˰ŔŋŊùŎʭ˙ă˰Ěý˰ ę˫ùŘ˙ŕŞĂ˰ŌĖµķ˰ŗ˰ŏíĚµŃ

ŕùŘá˰ŏí˰ŏʭĨńőä˫ĕùĕĖőùŗ˰ĢŰŘµē˰üĄÝ˰ęĕęùĖµğʭÏ˰Ŕµýãµģ˰ĕʭµńĄķù˰ěùŞŔĸŔµĄēùĕĚÏµőùĖ˰ŐŞµŎù˰
Û
ŏ˕

˰ʯŔĸŞĤŊù˰ŏʭŞķù˰ʯäŋŎʭķʴʷʳʹ˰ʲʴʴ˰�ʵʵäµý˰ʯŏíĚńŊù˰Őķ˰ľŰĚĐĄŊù˰äŀő˰äĿ˰łŞńĐĄŊù˰ʯäőŦŞŎ˰äŒŞĠď˰ˉ˰ʲʭµă

ʵʵʼ˰ʯŏíĚŃ˰ãĚŰĘÏʭő˰ľŰĚĐă˰ʯŏʭáĕùěęʭČő˰ˉʴʶʻʷ˰ʲʵʶ	ʴʻ˰ʯľµŰĚĐŒŊù˰ŐµŎ˰ŏíĚµńŊù˰ŔőʭŞµħ˰ʯĂµĿĚĸŎ˰ˉ

ʴʶʺʼ˰ʲʵʶ	ʴʼʯŌĖńŎ˰ãŘğŘŎ˰ŗ˰ûĕòŎ˰ˉ˰ʯŏíĚŃ˰ŗ˰ĶŞĤă˰ʯŔĸŞģʴʶʻʺ˰ʲʶʳ	ʵʹ˔�Ŕý˰äµŖŞńĿ˰ŔőŘ˙ő˰ŏùŘŒķ

Őýù˰ŏŘ×Ŕēʭģ˰˫ĖŒŰʭ˙ő˰ŔÝ˰ŔŰŘýʭýŏʭµőí ˫ʭáĖµŰĕ ĚâőʭµŞý
ˍ
ʭµþŊʭĻĢăùĚµĴő ŗ Ăµğù äĸŞµģ ŏʭćĖĐŎ üĄÞŎ ã

ĂğùʯŐŰùęĕäŎ˰ ę˫ʭý˰ʲĖĠŰŘőˈ˫ĖŞńķĂµğù˰˫ĕĚµÝ˰äµďŗ˰ġĚþŎʭŞÏ˰Ŕý˰ĖőŗùĖē˰ŔÝ˰äőíĚŃ˰ŔÝ˰Ăğù˰ŐŰù˰ʭŎ˰ãʯ

˰ŔÝ˰ĞÝ˰Ěŕ˰ŗ˰ĂĠŞő˰ŏí˰ěù˰ĚĄĤŞý˰ŗ˰Ăğù˰ŌĕĚŎ˰Ăğĕ˰ęĕ˰ŔÝ˰Ăğù˰ŏʭ˙ŕ˰ŗ˰Ăğù˰ŐŞĄĿĖŊù˰ŐŞýʭŎ˰ŏíĚŃ˰ŏʭ˙ŕ

äŎĂµğù˰äőŘµŒÝ˰ŐĄµŎ˰ěù˰ĚĄµĤŞý˰ŏíĚŃ˰ōŰęùĕ˰˫ĖŞńķ˰ʭŎ˰ĖŰŘáʯĹŗęĕ
ĂµğŘá˰ˇ˕Őýùù˰ʯŔµŰŘýʭý˰ʯāùĕʭµńĄķť

ʴʷʴʺ˰ʲʼʶ˔
äŎ˰äĸŞģ˰ĶýʭŒŎ˰ęĕ˰äŕʭăŘÝ˰ĶþĄă˰äőʭğí˰äŋķ˰Ěáù˰ŐŰùĚýʭŒý˫ĖŞńķ˰ěù˰ʯĕŘ˙ő˰ŏʭŞĸŞµģ˰ĎŞĐħ˰ã

äŎ˰˫ʭá íŔý˰ùę˰ÛĖőù˰äŕŗĚá˰ĚĴő˰ŗ˰Ėģä˙ő˰ŌŦķù˰ŏʭŞĸŞģ˰Ōʭ˙ă˰ĚĴő˰ŏùŘŒķ
ĕĚÝ



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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ


ŔğŔ˙÷ù˨ĮğŘă˨äőʭ˙Ĉķ˨ľĐĨŎ˨ĖŞŰðăE

ãĖŕ˰Ŕ˙÷ù˰āʭŰùŗę˰ęĕ˰ĂŃĕEäŎ˰Őģŗęĕěʭğʯćŗ˰Ŕý˰ŏʭĤŰù˰äőʭµ˙Ĉķ˰ľĐµĨŎ˰ęĕ˰ıŘµŀĐŎ˰ŏíĚŃ˰ĂŃʭ

ŔĄģùĕ˰ĕʭńĄķùĖőùʯĖŞŰðă˰ŔÞőʭŒ×äŋķ˰āĚĬďJĂğù˰ĂĿʭŰęĕ˰˛ýʭŃ˰āʭŰùŗę˰äēĚý˰ěùʯ˰ęĕ˰ŔµÞŒŰù˰Ŕµŋ˙ċěù

˰ʲĖőĕŘŎĚĿ˰äĈŰĖďˈ˰ĚŎù˰ĚáùľĐĨŎʭŕő˰ŐŎ˰ŔýŞĜ˰˫ĕĚÐğäŎĖģʯ˰ŏʭ˙ŕ˰ŐŎäŎŌĕĚÝĕĚÝ˰ŏʭ˙Ĉķ˰ŔÝ˕˰
ˇ˰Őýù

äý˰ʯĚĤĸŊù˰āʭ÷ùĚńŊù˰äĿ˰ĚĤŒŊù˰ʯãęĜċ˰ʲʭăʴ˰�ʻ˔
ùäŋķ˰āĚĬď˰ĖŞŰðă˰Ěý˰ŏŗĜĿJ˰ŌʭµŎù˰ŌŦµÝ˰ęĕ˰ĖŞŰðă˰ŐŰù

ŁĕʭħJäŎ˰ōĤ×˰Ŕý˰ĜŞő˰ŔÝ˰˫Ėģ˰˛ńő˰
ĕęŘēĕĚŎã˰ęŘĬď˰ęĕʯŏʭµĤŰùµĿĚďä˰ŏíĚµŃ˰ěùĽŦēĚµý˰ŔµØőí

˰Ă÷ùĚŃ˰ŌĕĚŎäŎĖőĕĚÝŌʭŎù˰
ĕĚÝ˰Ă÷ùĚŃ˰ˉJŔý˰ʲĕŘŎĚĿ˰ŗùˈĕŰĚâùŰŐù˰Ŕµý˰ùę˰Ŕ˙ŋÝµŰŐ˰ŗ˰ŐµÞŎ˰Ăµ÷ùĚŃ˰ŘµĐő

ŏʭ˙ŕęŘį˰Ă÷ùĚŃ˰ŏʭâ˙ŕ˰ŔÝäŎĖŒŒÝŘă˰ˉőŞĜŐÝ˰Ă÷ùĚŃˇ˕ŋŎʭķ˰ĚďäʯµĤŊù˰˛÷ʭğŗŞʯŔĸʴʷʳʼ˰ʲʷ˰�ʻʵʴ˔


Ŕ˙÷ù˰ŔÝ˰Ăğù˰˫ĖŎí˰ĜŞő˰äĿŘÝ˰āùĚĿ˰ĚŞĠŀă˰ęĕE˰ŔµÝ˰˫Ėµģ˰čĚİŎ˰ŏʭŞŒğ˰ä˙ŰĖŃ˰āʭŰùŗę˰ęĕ˰ŔÝ˰ùę˰ʭķĖŎ˰ŐŰù

äŋķ˰ŌʭőM˛ŕù˰ŗĚþŎʭŞÏ˰ĂŞýEŔĄµģùĕ ĕŘµċŗ ŏíĚµŃ āʭŰí ęĕ
ˍ
ʭğʭğùʯ˫ĕĚÝ˰ĕę˰āùĚµĿ˰ĚŞµĠŀă˰ʯäĿŘµÝ˕˰Ėµőù

˰ʯäĿŘÞŊùʴʶʹʼ˰ʲʶʹ	ʶʻ˔
ä˙ő˰äŃʭý˰ãĖŰĕĚă˰ÖŞŕ˰ŐŰùĚýʭŒýĕŘċŘŎ˰ŏíĚŃ˰ŔÝ˰ĖőʭŎʯőíĚŃ˰ŏʭ˙ŕä˰ŔµÝ˰Ăğù

ęŗí˰Ķ˙ċ˰ŏʭ˙Ĉķ˰ŏʭŎě˰ęĕãĖģˉ˫Ü×ŘÝ˰Ěáù˰ŔÝùĚ×Ě˫ŕŘċ˰ęĕ˰äăĚŰʭļŎ˰ŐŰĚă˰ĕŘµċŗ˰āʭµŰí˰ŐĄŎ˰ŗ˰ŏíĚŃ˰ã

ĂģùĕʯŔ˙÷ù˰āŘÞğãĖŕ˰ãE
ĕŘþő˰ĜŰʭċ˰ŏí˰ĚýùĚý˰ęĕ

Ŕ˙÷ù˨Ōʭő˨ĚÝė˨ŌĖķ˨˛ŞŊĕ˨
ęʭŖ×EŏíĚŃ˨ęĕ

ý˰Ěý˰ŏíĚŃ˰ãʭŒù˰ŐŰù˰ŔÝ˰Ăğ˰ùę˰˛÷ʭĠŎŔýāęŘħý˰˫ĖµķʭŃ˰ŗ˰˛µħù˰˛Þģ˰Ŕý˰ŗ˰äŋÝµŞŏʭù˰Ŕµő˰ʯĖµŒÝŰŐŔµÝ

÷ĜċŞāʭę˰ŗŰĜŏíʭŕĚĤă˰ùęŰĎʭ˙őŰʯĖŏʭŒ×Ġý˰ĕęŘŎ˰ęĕ˰ŔÝŞãęʭù˰ʯĵŗĚĿ˰ŗ˰ŉŘħù˰ěùŰŐŔőŘáĂğù˰˫ĕŘý
˰ŐŰù

˰Łĕʭħ˰ŌʭŎù˰äőùęŘő˰ŌŦÝ˰ěù˰üŋİŎŋÝ˕ŞŒäʯĿʭÞŊùäʯʴʷʳʺ˰ʲʴ�ʵʺʴ˰ŔŋŊù˰Ħő˰ʭŎ˰ûʭý˰ʯĀČĐŊù˰ûʭĄÝ

ğę˰ŗ˔
ˍ
ùĖďùŘĿ

ˍ
ùĖďùŗ Ā˙÷ťù äŋķ ŔŊŘ˰Ōʭµő˰ùĚµ×˰ŔµÝ˰ŉùòµğ˰ŐµŰù˰Ŕµý˰ĒğʭÏ˰ęĕ˰ŏʭĤŰù˰
Ăğù˰ĂĿʭŰęĕ˰˛ýʭŃ˰ĜŞő

˛ŕùĂŞýäŎ˰ŉʭĈŎ˰Ŕğ˰ˉ˫ĖŎʭŞő˰ŏíĚŃ˰ęĕŰ˰ʲĖŒőěäÞùŰŐŔÝ˰äµŋÝ˰˛Þµģ˰Ŕý˰ùę˰ŔŋøĠŎ˰ŏíĚŃ˰ʯěʭ˙ő˰ĕęŘŎ˰ęĕ

Ý˰ŔÝ˰˫ĕŘŎĚŀő˰ŗ˰ŔĄēʭğ˰čĚİŎŞŀŞĂ˙Ý˰ŗŞĂ˰äŊŗ˰ʯĕŘģ˰ŌʭČőù˰ŔőŘâ×˰ãěʭ˙ő˰ĚŕĚþŎʭŞÏDŔńŰĚįã˰ŔµŎʭŃù

ý˰ŏʭőʭ˙ŋĠŎ˰ãùĚý˰ùę˰ěʭ˙ő˰Ěŕ˰āʭĸÝę˰ĕùĖĸă˰ŗ˰ěʭ˙őŞŏʭĕ˰
ĖőĕŘŎĚĿŰĚâŔŋøĠŎ˰Ŕý˰ŉʭĈŎ˰āʭÝěŎäőěµŒĖ˰ęĕ˰ŔµÝ

˰ĮńĿ˰ŏíĚŃŔýāęŘħŰÜ˰äŊŗ˰ʯ˫Ėģ˰čĚİŎ˰˛ħùĚþŎʭŞÏDŐŞŞĸă˰łµŋĸă˰āʭµÝě˰äµŎŦŃù˰Ŕµ×˰Ŕµý˰ŔÝ˰ĕŘŎĚĿ

ŎäáŞĕĚ˰Ěŕ˰ûʭĨő˰ŗŰÜʭý˰ęĖń×ŰĖĖģʭýˉę˫ʭµģù˰Ċď˰ŌʭÞďù˰Ŕý˰ŌŘğ˰ŗäµŎĖµŒŰʭŎĚĿ˰ĮµńĿ˰ŏíĚµŃ˰ęĕ˰ŔµÝ

˰ʭŎù˰ʯ˫ĖŎí˰Ċď˰ûŘċŗĚþŎʭŞÏD
ˍ
ʭĨĔģ˰ŌʭČőù˰ġŗę˰ŗ˰˫ùęŏíùęĚĤă˰ŏʭőʭ˙ŋĠŎ˰ãùĚýŰĎĕŘŎĚĿ
7ʷ5

˰äŃʭµý˰ʯäőʭµ˙Ĉķ˰ľĐĨŎ˰ŏʭĨńő˰ŗ˰ŏíĚŃ˰ěù˰äăʭŰí˰ĽĘď˰ãʭķĕù˰ãùĚý˰äŰʭċ˰ĚâŰĕ˰ʯ˛ŞŊĕ˰ŐŰù˰Ŕý˰ŔċŘă˰ʭý

ä˙őĖőʭŎ
äŎ˰äĄďĂŀá˰ŏùŘăʲäŎ˰čĚİŎ˰ùę˰äŰʭķĕù˰ŐŞŒ×˰ŔÝ˰ŏʭőíŒÝĖµŒʯ˰ĽĚµĐŒŎ˰ŔĸŞµģ˰äŋµħù˰Įµē˰ěù

˛ŕù˰ĽęʭĸŎ˰ŗ˰ŔĄĤáĂŞýEŏʭŒ×ŏí˰ŏʭċ˰Ěý˰ĖŰʭý˰ŔÝ
Ăğù˰ŔĄĠĤŒő˰ʭŕ



ʴʼʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

äŋķ˨ŌʭŎù˨ľĐĨŎ˨āŗʭŀă˨ŌĖķ
ĊŒÏJäőʭ˙Ĉķ˨ľĐĨŎ˨ʭý˕ōŰ ĚÝ˨ŏíĚŃ˨āʭŰí˨Ħő˨ęĕ˨˔ĕŘċŘŎ

ģ˰ĶýʭŒŎ˰ĕʭŒĄğù˰ŔýŞŔĸŒğ˰ŗ˰äŋķ˰ŌʭŎù˰ľĐĨŎ˰āŗʭŀă˰ʯäĕŘċŘŎ˰ľĐĨŎ˰ʭý˕˰Ħµő˰ęĕ˰˔äőʭµ˙Ĉķ

Řþő˰ōŰĚÝ˰ŏíĚŃ˰āʭŰíĚý˰˛˙ĄĤŎ˰ʯľĐĨŎ˰ŏí˰ŔÞŋý˰ˉ˫ĕŔý˰üŞăĚă˰ʯŔýʭµĤĄŎ˰ŗ˰ōÞĐŎ˰Ěý˰˛˙ĄĤŎ˰ʯŉŗĜő˰üĠď

˫ĖőęùĕĚýęĕ˰ŗ˰äőĖŎ˰Ěý˰äÞŎ˰ŗ˰Ēğʭő˰Ěý˰đŘĠŒŎ˰āʭŰí˰ŏĖģ˰ŌĖńŎ˰ʯ˛Űŗðă˰Ěý˰˛˙ĄĤŎ˰āʭµŰí˰äőʭµĸŎ˰ĚŞĠŀă˰ã

˰ʯōŰĚÝ˰ŏíĚŃ˰ĒŰęʭă˰ęĕ˰äĤŕŗÚÏ˰ʯäőʭŎĚÝ˰äĄČď˕˰Ăğù˰˫ĕŘýʴʶʼʸ˰ʲʶʻʸ	ʷʴʶ˰ʯŏùęʭÞ˙ŕ˰ŗ˰˫ĕùěĖ˙ĐŎ˰ˉ

ķ˰āĚĬď˰ľĐĨŎäŋM˰ʯʴʶʼʸ˰ʲʼʴ˔



ĢģŏʭğʭŒģęŗʭē˨äēĚý˨ěù˨äőʭğí˨äŋķ˨ãĚŰĘÏ ĚŞćðă

ę˫ʭýęĕ˰ŏʭğʭŒģęŗʭē˰äēĚý˰˫ʭáĖŰĕ˰äğęĚýäµŎ˰Őµģŗę˰ʯĕŘċŘŎ˰ľĐĨŎ˰Ŕý˰ĂþĠő˰ŔĸŞģ˰ęŗʭý˰ã˰ĕěʭµğ

ʯĚµģŦý˰ãÙę˰ʲŏŘµ×˰äőʭğʭŒģęŗʭē˰ʭý˰ŘĠ˙ŕ˰ʯŔĸŞģ˰ĕʭńĄķù˰ŐŰù˰ŏʭŞý˰ęĕ˰äőʭğí˰äŋķ˰ŔÝ7ʸ5ʯßĚµþŋÝ˰ŏʭµă7ʹ5

ŔÝĖŊŘő7ʺ5ěĖőùě˰ŉŗʭÏ˰ʯ7ʻ5ŉŘý˰Ľù˰ʯ7ʼ5ĚŖŰěĖŋá˰ʯ7ʴʳ5ĚőŗĚý˰ʯ7ʴʴ5Ěµģùęʭý˰ōŰĚŎ˰ŗ˰äőťť˰ʭŒŰěęí7ʴʵ5˰˫Ėµőùę˰ōµŋŃ


ĂğùŔŊʭńŎ˰äğęĚý˰ŐŞŒØ˙ŕ˰ãˈĚŖŰěĖŋá˰ĂģùĕĚý˰ęĕ˰ãĚâőěʭý˰ʲäĸŞģ˰ŏíĚŃˇʯġʭŞŊù˰ĽěŘċ˰Ěćù˰µ˰äÞŰ

˛ēĖŎ˰ŐŰù˰ĶýʭŒŎ˰ěù˰µäŎ˰ŏʭĤőí˰äŋķ˰ŏʭŒĔğ˰ŔÝ˰ĖŕĕĚŖŰěĖµŋá˰˫ʭáĖµŰĕ˰˛ńő˰Ĝċ˰ʯĂĠŞő˰ãĜŞ×˰äőʭğ˰ŔµÝ

ʭŞŊùŔŊʭńŎ˰ęĕ˰ġŔý˰ĢŰŘē˰ãŎęŗʭý˰Ěý˰äŒþŎ˰ŗù˰˫ʭáĖŰĕ˰ĖńőŏíĚŃ˰ŏʭĨńő˰Ěý˰ŔĸŞģ˰ãĖŒŔµĄēùĕĚÏĂµğù˰ãùĚµý˰


äŎ˰ ę˫ʭģù˰ĚŖŰěĖŋá˰˫ʭáĖŰĕ˰Ŕý˰˛Űė˰ęĕ˰ʯĂŕʭþģ˰ŐŰù˰ĚĄŖý˰ŏĖģ˰ŐģŗęʲĕŘģ

äŎ˰ŗù˰ʲĖŰŘáˈäŎ˰ʭķĕù˰ŏʭŞĸŞģŎʭµŞÏ˰Ěý˰ŔÝ˰ĂĠŞő˰äŋħù˰ŏíĚŃ˰ŏʭ˙ŕ˰ʯŏʭ˙Ĉķ˰ľĐĨŎ˰ŔÝ˰ĖŒŒÝ˰ŉěʭµő˰Ěþ

ĖģŰí˰ěù˰ãęʭŞĠý˰ŗę˫Řğ˰äēĚý˰ŗ˰āʭŏí˰ęĕ˰ŔÝ˰ʭŕŔĄµĠċĚý˰˫ʭµâŰʭċ˰Ŕµý˰ʭµŰ˰˫Ėµģ˰ĢŰʭĄµğ˰äµŋķ˰ʭµŕ˰ŗ˰ŗù˰ã

˫ĕùŘőʭē˫Ėģ˰ĽĘď˰ŏí˰ěù˰ŏʭ˙Ĉķ˰Ăğĕ˰Ŕý˰ʯ˫Ėģ˰ ę˫ʭģù˰ġù
Ėµőùˇ˕-RVHSK�(OLDVK�³7KH�âƯޏLWH�4XUގƗQ��$�

5HFRQVLGHUDWLRQ�RI�*ROG]LKHUெV ,QWHUSUHWDWLRQ� $UDELFD��������������SS������
˔

ĵŘ˙ČŎ˰ěù˰ŔØőíĄğęĕʭő˰Ŕċŗ˰ʯĂģĘáäŋķ˰ŐĔğ˰ŏŦİý˰ŗäőʭğíäŒØ˙ŕ˰ŗŞŐĕŰ˫ʭáĖńďŞńäµģŞŔĸ

˰µĚīʭď˰ĚĨķ˰ʭă˰ěʭĻí˰ěù˰µŒþŎäŎʭ˙ă˰ĚýŞĂĚĐă˰ŌĖķ˰ŗ˰ĕŘċŘŎ˰ŏíĚŃŰľŐģŗę˰Ŕý˰ʯŏí˰ŏʭĨńő˰ŔýŰĚăŐ˰Ŕċŗ

ĕĚá˰ęʭÞģíŰĖ


ʸ
äĸŞģ˨˛Şħù˨ŗ˨ĕĖĸĄŎ˨ĶýʭŒŎ˨Ŕý˨ĵŘċę˨ŌĖķ

ĕĖµĸĄŎ˰ĶýʭµŒŎ˰Ŕµý˰ĵŘċę˰ŌĖķ˰ʯŔŊʭńŎ˰ŐŰù˰ĚâŰĕ˰ŉʭÞģù˰ĶýʭµŒŎ˰äµğęĚý˰
Ăµğù˰äĸŞµģ˰˛Şµħù˰ŗĕęŘµŎ

˫ĕʭŀĄğùäŎ˰Őģŗę˰ʯ˫ĖŒĠŰŘő˰ã˰ęĕ˰äőʭµğí˰äŋķ˰ŔÝ˰ĕěʭğʭĄµğùęã˰ġęʭµâő˰ęʭŞµĠý˰ĶýʭµŒŎ˰ěù˰ʯ˛ēĖµŎ˰ŐµŰù

ĕŗĖĐŎ˰µĶþŒŎ˰ęʭŖ×˰ěù˰ʭŖŒă˰µĂğù˰ŔĄĠċ˰ Ě˫Ŗýŕ˰ŔÝŞÖŰÜ˰ěùŏíʭŕőŞĜħù˰ĶýʭŒŎ˰ěùŞ˛ŎŦµğùäµģ˰ŗŞĸä

˙ő˰ûŘĠĐŎäőŘģĖ
äŊʭďęĕ˰ŐŰù˰Ăğù˰ŔÝĸċùĚŎ˰ŔÝĕĖµĸĄŎ˰ĶýʭŒŎ˰Ŕý˰Ŕʯŉŗù˰ŔĄµğĕ˰ŗŰµÞäęŗĚµī˰ěùŰāʭ

ÜŰ˰ľŞŊðăŔŊʭńŎã˙ŋķ˰ŗ˰ŐńĄŎäŎ˰ûŘĠĐŎäĕŘģäŰʭČőíěù˰ŗÿĚŰùĕ˰ŔµÝ˰äµĸċĚŎ˰ŏĖµŞŊ˰ŏíĚµŃ˰Ľęʭµĸ˙Ŋù



ʴʼʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϳϱͲϮϬϮ
ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ĂƌƚŝĐůĞ�ŽĨ��ůŝ�/ďŶ��ďŝ�dĂůŝď�;�^Ϳ�ĨƌŽŵ�>ĞŝĚĞŶ��ŶĐǇĐůŽƉĞĚŝĂ�ŽĨ�ƚŚĞ�YƵƌĂŶ

����
����� ����	�������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

Ăğù˰äőíĚŃ˰ŗ˰äŎŦğù˰ĽęʭĸŎ˰ĂēʭŒģ˰ĂŖċ˰äýĚĻ˰ŏùĚâĤŕŗÚÏ˰ãùĚý˰ä˙ŋķ
ʯĕŘý˰ŔĄĠŰʭģ˰äőʭµğí˰äµŋķ

ěù˰ʯŔŊʭńŎ˰ŐŰù˰üŊʭİŎ˰ĂĐħ˰ŗ˰äĤĔýęʭþĄķù˰ĂŖċ˰ęĕ˰ŗ˰ĚµþĄĸŎ˰ĶýʭµŒŎĘÏŰŔĄĿĚ˫Ėµģ˰äĸŞµģ˰ŗ˰äŎŦµğù˰ã

äŎ˰˫ĕʭŀĄğù˰āęŘħ˰ŐŰù˰ęĕ˰ˉĕĚÝ
ˍ
ʭĸİŃĦńő˰ŗ˰āťʭÞģù˰ěù˰ãęʭŞĠý˰ŔµċŘĄŎ˰ʯĖµģ˰čĚµİŎ˰ŏŘŒÝʭă˰ŔÝ˰äŰʭŕ


ĕŘþő˰ŔŊʭńŎ˰ŐŰù

ŔČŞĄő

ę˫ʭýęĕ˰ŔÝ˰ãĖńő˰ŗ˰ŔŊʭńŎ˰ŐĄŎ˰Ŕý˰ŔċŘă˰ʭýĂģĘá˰ŏí˰ãʯäŎʲĂŀá˰ŏùŘă

˰µäŋķ˰āĚĬď˰˛ŰʭĬĿ˰ěù˰äēĚý˰Ŕý˰ ę˫ʭģùMŗċęù˛ēĖŎ˰Ŕý˰ĵʭ˫ĕʭŰě˰ěù˰ĜŞŕĚÏ˰ĂŖċ˰ĚâŰĕ˰ãʭŕ˰äŰŘá

ŔŊʭńŎ˰āŘŃ˰ĭʭńő˰Ŕŋ˙ċěù˰ʯĵŘīŘŎ˰ěù˰ĉŗĚē˰ŗ
Ăğù˰ĆĐýĕęŘŎ˰ã

˰µ˰ʭµý˰ĮþăĚµŎ˰äĔŰęʭµă˰ōŋµĠŎ˰łŰʭµńď˰ěù˰äēĚý˰ĎŞĐħʭő˰ŏʭŞý˰ŗ˰ĂŞĸŎʭċ˰ŌĖķ˰ʯāʭŰí˰ěù˰˫ĕʭŀĄğù˰ŌĖķ

äŋķ˰˛ŰʭĬĿJäŎ˰ęʭ˙ģ˰Ŕý˰˛ēĖŎ˰ŐŰù˰ĦŃùŘő˰Ŕŋ˙ċěù
ĕŗę

˰µŔĸċùĚŎ˰ĕęŘŎ˰ĶýʭŒŎ˰äğęĚýĂēʭğ˰Őģŗę˰˫ĖŒĠŰŘőʲ˰ŗ˰ĕŗĖµĐŎ˰ĶýʭµŒŎ˰ʯĦŃùŘµő˰ŐµŰù˰äŋµħù˰Ăµŋķ

äýĶýʭŒŎ˰Ŕý˰˫ĖŒĠŰŘő˰äŖċŘă
Ăğù˰˫ĕŘý˰äĸŞģ˰ŗ˰äŎŦğù˰˛Şħù

˰µĦŃùŘµőŔý˰ŔµŊʭńŎŔµőŘá˰ŔµÝ˰Ăµğù˰ãùĐµħ˰ōµŖĿ˰ěù˰ùę˰ŏʭµþįʭĔŎŞĎŃĕ˰ŗµŞłµĨĔģ˰Ŕµý˰ĂþµĠőŞĂ

ŐŞŒŎò˙ŊùĚŞŎùJŎ˰ŌŗĚĐŎäĕěʭğ
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äÏĂģŘőʭŕ

7ʴ˰5ŞŊʭĸĿ˰ʭý˰ ĚĄĤŞý˰ äŰʭŒģí˰ĂŖċĂ˰̞äőʭµğí˰äµŋķ˰äµģěŘŎí˰ãʭŕ˰ĖµŞČŎ˰ŗ˰ĽęʭµĸŎŔŞ˙ğ˰āùĕʭµğ˰ʯäŎʭµĨĄķù

ğęĚýäÏ˰˫ĕùŘőʭē˰ŔŊʭńŎĚþŎʭŞNÿĚŰùĕ˰ěùŊ˰ŏíĚŃ˰Ľęʭĸ˙ŊùŞŏĖ˰ʯäŕŗÚÏ˰ŏíĚŃ˰ŔŋČŎ˰ʯŏʭğʭŒģęŗʭēʴʶʼʳ˰ʲʴʳ˰�ʴʷ
˔

7ʵ˰5ʭīę˰ŐĠď˰ʲōċĚĄŎäŰęĕʭĄŀŕ


>�@��$OƯ�E��$EƯ�7ƗOLE

7KH�FRXVLQ�RI�WKH�3URSKHW�0XKDPPDG�DQG�KXVEDQG�RI�KLV�GDXJKWHU�)ƗWLPD��$OƯ�E��$EƯ�7ƗOLE�

�G�� ��� »� ����� ZDV� DPRQJ� WKH� ILUVW� WR� HPEUDFH� ,VODP� DQG� ZDV� UHQRZQHG� IRU� KLV� OR\DOW\� WR� WKH�

3URSKHW�DQG�KLV�FRXUDJHRXV�UROH�LQ�D�QXPEHU�RI�WKH�PLOLWDU\�H[SHGLWLRQV�LQ�WKH�GHIHQVH�RI�WKH�HDUO\�

0XVOLP� FRPPXQLW\�� $OVR� NQRZQ� IRU� KLV� SLHW\�� KLV� SURIRXQG� NQRZOHGJH� RI� WKH� 4XUƗQ� DQG� WKH�

VXQQD� �WKH� H[HPSODU\� SUDFWLFH� RI� WKH� 3URSKHW�� VHH� VXQQD��� KH� ¿JXUHV� SURPLQHQWO\� LQ� VHYHUDO�

HVRWHULF�WUDGLWLRQV�LQ�,VODP�LQFOXGLQJ�Vǌ¿�VP��VHH�VXILVP�DQG�WKH�4XUƗQ��

6KƯ�Ư�0XVOLPV�² RULJLQDOO\�³WKH�SDUWLVDQV�RI�$OƯ´��VKƯDW�$OƯ��VHH�VKƯD��² FLWLQJ�WH[WV�IURP�WKH�

4XUƗQ�DQG�WKH�KDGƯWK��PDLQWDLQ�WKDW�RQ�WKH�3URSKHW¶V�GHDWK�WKH�WHPSRUDO�DQG�VSLULWXDO�OHDGHUVKLS�RI�

WKH�0XVOLP� FRPPXQLW\� VKRXOG� KDYH� GHYROYHG� WR� $OƯ�� EXW� LQVWHDG� ZDV� XVXUSHG� E\� RWKHU� FORVH�

&RPSDQLRQV� RI� WKH� 3URSKHW� �T�Y��� $FFRUGLQJ� WR� 6KƯ� Ư� GRFWULQH�� $OƯ� DV� WKH� GLYLQHO\� GHVLJQDWHG�

LPƗP��T�Y���DOVR�ERUH� WKH�UHVSRQVLELOLW\�IRU�SUHVHUYLQJ� WKH�GLYLQH�PHVVDJH�RI� WKH�4XUƗQ�DIWHU� LWV�

UHYHODWLRQ��8SRQ�KLV�SDVVLQJ��KLV�GLUHFW�GHVFHQGDQWV�LQKHULWHG�WKH�LPDPDWH��DOWKRXJK�IHZ�RI�WKHP�

ZHUH�DEOH�WR�H[HUFLVH�WKH�SRZHUV�RI�WKHLU�SRVLWLRQ�GXH�WR�SHUVHFXWLRQ�E\�WKH�ULYDO�6XQQƯ�UXOHUV�DV�

ZHOO�DV�WKH�6XQQƯ�UHOLJLRXV�HVWDEOLVKPHQW�

(DUO\�6KƯ�Ư� WUDGLWLRQ�FODLPV�WKDW�$OƯ�KDG� LQ�KLV�SRVVHVVLRQ�DQ�DXWKHQWLF�YHUVLRQ RI�WKH�4XUƗQ�

ZKLFK�ZDV�UHMHFWHG�E\�KLV�SROLWLFDO�RSSRQHQWV�DPRQJ�WKH�SRZHUIXO�0HFFDQ�WULEH�RI�WKH�4XUD\VK�

�T�Y���,QVWHDG�WKH�YXOJDWH�FRPPLVVLRQHG�E\�KLV�ULYDO��WKH�FDOLSK�8WKPƗQ��T�Y����DQG�SXUJHG�RI�WKH�

YHUVHV�QDPLQJ�$OƯ�DQG�WKH�RWKHU�PHPEHUV�RI�WKH�3URSKHW¶V�IDPLO\�DV�WKH�OHDGHUV�RI�WKH�FRPPXQLW\�

EHFDPH�FDQRQLFDO��VHH�FROOHFWLRQ�RI�WKH�4XUƗQ���$FFRUGLQJ�WR�WKH�ORUH�RI�WKH�7ZHOYHU��RU�,PƗPƯ��

6KƯLWHV�� WKH� VXFFHHGLQJ� LPƗPV� VHFUHWO\� SDVVHG� GRZQ� $OƯ¶V� FRS\� RI� WKH� 4XUƗQ�� WKH� FRQWHQWV� RI�
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ZKLFK�ZLOO�EH�UHYHDOHG� WR� WKH�ZRUOG�E\�WKH�PHVVLDQLF�WZHOIWK� LPƗP��6KƯƯ�YLHZV�RQ� WKH�QDWXUH�RI�

$OƯ¶V�4XU¶ƗQ�ZHUH�JUDGXDOO\�PRGL¿HG�IURP�WKH�IRXUWK�»�WHQWK�FHQWXU\�RQZDUGV��ZKHQ�WKH�PDMRULW\�

RI�6KƯ�Ư�VFKRODUV�FDPH�WR�DFFHSW�WKH�DFFXUDF\�RI�WKH�RI¿FLDO�8WKPƗQLF�YXOJDWH��GLVSXWLQJ�RQO\�WKH�

RUGHU�RI�WKH�FKDSWHUV�DQG�YHUVHV��$OƯ¶V�4XU¶ƗQ��WKH\�EHOLHYHG��ZKLOH�QRW�FRQWDLQLQJ�DQ\�DGGLWLRQDO�

UHYHDOHG�WH[WV��SUHVHQWHG�WKH�FKDSWHUV�DQG�WKH�YHUVHV�LQ�WKH�RULJLQDO�RUGHU�RI�WKHLU�UHYHODWLRQ�DQG�

KHOG�DV�ZHOO�KLV�SHUVRQDO�QRWHV��7KLV�RULJLQDO�DUUDQJHPHQW�DQG�$OƯ¶V�QRWHV�ZHUH�ZKDW�VXEVHTXHQW�

LPƗPV�SDVVHG�RQ��1HYHUWKHOHVV��$OƯ� LQ�KLV� FDSDFLW\� DV� WKH� LPƗP��ZDV� KHOG� WR� SRVVHVV� D� VSHFLDO�

NQRZOHGJH� RI� WKH� LQQHU� PHDQLQJ� RI� WKH� 4XUƗQ� DQG� KHQFH� ZDV� LQ� D� SRVLWLRQ� WR� HQJDJH� LQ�

KHUPHQHXWLF�LQWHUSUHWDWLRQ��WD¶ZƯO��RI�WKH�WH[W��VHH�H[HJHVLV�RI�WKH�4XUƗQ��FODVVLFDO�DQG�PHGLHYDO���

7KLV�GLYLQHO\� HQGRZHG� NQRZOHGJH�ZKLFK�$OƯ� WUDQVPLWWHG� WR� KLV� GHVFHQGDQWV�SURYLGHG� WKH�6KƯ� Ư�

,PƗPV�ZLWK� LQVLJKW�LQWR� WKH�HVRWHULF�DVSHFW��EƗWLQ��RI�WKH�UHYHODWLRQ��WKXV�HQDEOLQJ�KLP�WR�JXLGH�

WKH�IDLWKIXO�WR�D�WUXHU�DQG�PRUH�FRPSUHKHQVLYH�XQGHUVWDQGLQJ�RI�*RG¶V�JXLGDQFH�WR�KXPDQLW\��7KH�

6KƯ� Ư� LPƗP�LQ� WKH�UROH�RI� WKH� VXSUHPH�LQWHUSUHWHU�RI�*RG¶V� UHYHODWLRQ� LV�RIWHQ�UHIHUUHG� WR�DV� WKH�

³VSHDNLQJ�4XUƗQ��DO�4XU¶ƗQ�DO�QƗWLT���ZKLOH�WKH�WH[W�LWVHOI�LV�FDOOHG�³WKH�VLOHQW�OHDGHU´��DO�LPƗP�DO�

VƗPLW���6HH�DOVR�IDPLO\�RI�WKH�SURSKHW��VKƯLVP�DQG�WKH�4XUƗQ�

$OL�6��$VDQL

%LEOLRJUDSK\

0��$PLU�0RH]]L��7KH�GLYLQH�JXLGH�LQ�HDUO\�6KL¶�LVP��WUDQV��'��6WUHLJKW��$OEDQ\ ������-��(OLDVK�

7KH�âƯ¶LWH�4XU¶ƗQ��$�UHFRQVLGHUDWLRQ�RI *ROG]LKHU¶V�LQWHUSUHWDWLRQ��LQ��$UDELFD�������� ������

(��.RKOEHUJ��6RPH�QRWHV�RQ�WKH�,PDPLWH�DWWLWXGH�WR�WKH�4XU¶ƗQ��LQ�6��6WHUQ��$��+RXUDQL

DQG�9��%URZQ��HGV����,VODPLF�SKLORVRSK\�DQG�WKH�FODVVLFDO�WUDGLWLRQV��2[IRUG �������������

7ʶ5˰
˕˰ʲĂğù˰ŐŞŒ×˰ĂŰùŗę˰ŐĄŎĨý˨äýù˨ŐķŞĚŔŋŊùĖþķʭýù˨ĂŊʭğ˨ʲŉʭŃM˨˛ċŗĜķ˨ŔŋŊù˨ŔŊŘŃ˨Őķˈįˑ
ˎ
ïŞùŘĸˏ

Ŕˎ ˒ŋˎŊùįˑ
ˎ
ïŗˎŞùŘĸˏŉˎŘğˏ ˒ĚˎŊùŊˑŗ

ˏ
ïŗˎäĚˑŎ˓

ˎ ˓
šùō˓ÞˏŒ˓ŎˑˇŉʭńĿ˨ʯJĠĐŊù˨ŗ˨ŐĠĐŊù˨ŗ˨üŊʭį˨äýù˨Őý˨äŋķ˨äĿ˨ĂŊĜőŞŐ˨ĂµŋńĿ

ĝʭŒŊù ŏ˒ù ʲŔŊŰŏŘŊŘń˨ōŊ˨ŔŊ˨ʭ˙Ŀ˨ʲŰōĠŋķŞʭý˨˛ŕù˨ŗŞŔĄ˨äĿŉʭŃ˨ʱ˛ċŗĜķ˨ŔŋŊù˨ûʭĄÝM˨ŏù˨ʲōµŖŊ˨ùŘµŊŘŃŉŘµğę
ŋķ˨ĂŊĜő˨ŔŋŊùŞŔ˨ōŊ˨ŗ˨ÿŦĨŊùŰōĠÜŊė ōŖŊ ĚĠĿ ãĘŊù Řŕ ŔŋŊù ŉŘğę ŏʭÝ äĄď ʯʭĸýęù ŗ ʭ̱ćŦć ōŖŊ ŔŋŊùŗ˨ĂµŊĜő

ŋķŞŔ˨ōŊ˨ŗ˨ÿʭÝĜŊùŰōĠĸýęù˨˛Ý˨ŐŎ˨ōŖŊŞŐÜµŊė ōŖŊ ĚĠĿ ãĘŊù Řŕ ŔŋŊù ŉŘğę ŏʭÝ äĄď ʯʭ̱˙ŕęĕŗ˨ĊµĐŊù˨ŉĜµő
˨ōŋĿŰ˛ńù˨ùŘĿŘį˨ōŖŊĿ ãĘŊù Řŕ ŔŋŊù ŉŘğę ŏʭÝ äĄď ʭ̱ķŘþğĚĠÜŊė˨ōŖŊ
˔
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7ʸ˰5
Û
ŏ˰ʯĚģŦýŏíĚŃ˰ŔőʭĄğí˰ęĕ˰ʯʴʶʺʷġʲʵʶʷ


>�@ VHH�(WDQ�.RKOEHUJ�¶VRPH�QRWHV�RQ� WKH� ,PDPLWH�$WWLWXGH� WR� WKH�4XUDQ� LQ��6�0��6WHUQ�$��

+RXUDQL�9��%URZQ��HGV����,VODPLF�3KLORVRSK\�DQG�WKH�&ODVVLFDO�7UDGLWLRQ��(VVD\V�3UHVHQWHG�WR�5��

:DO]HU��2[IRUG��������SS���������


7ʺ5˰ʯŔÝĖŊŘő˰
Û
ŏʯŏíĚńŊù˰ĒŰęʭăʵʳʳʷŌʲʵ˰�ʶʵʶ


7ʻ5˰ʯŉŗʭÏ˰ʯěĖőùě˰
Û˰
ŏŏíĚŃ˰Ŕý˰äŎʭŎù˰ŔĸŞģ˰˫ʭâő˰ʱŌʭŎù˰ʭŰ˰ŏíĚŃ˰ʯʴʶʼʸġʲʵʸ


7ʼ5˰ʯŉŘý˰Ľù˰
Û
ŏÿĚŰùĕŔŞŎŦğťù˰Ľęʭĸ˙Ŋù˰ʯľŰĚĐă˰ʯʴʼʼʻŌʲʷ�ʹʳʻ


7ʴʳ˰5ěĖŋá˰
Û
ŏ˰ʯĚŖŰäŎŦğťù˰ĚŞĠŀĄŊù˰üŕùĘŎ˰ʯʴʶʺʷġʲʵʼʶ


7ʴʴ˰5˰ʯĚőŗĚý˰
Û
ŏãĚĤķʭŒćù˰ŔĸŞģ˰ĚŞğʭŀă˰ęĕ˰ŏíĚŃ˰ľŰĚĐă˰ŔŋøĠŎ˰ʯʴʶʼʸġʲʴʷʼ


7ʴʵ˰5˰ʯŌĖńŎ˰ãŘğŘŎ˰ʯûĕòŎ˰
Û˰
ŏŏíĚŃ˰ŗ˰ŔĸŞģ˰ʯʴʶʻʺ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĶýʭŒŎ

ʴ
ōŰĚÝ˰ŏíĚŃ


ʵ
ĖĐŊù˰äýù˰ŐýùŰʯĖ˰ʯŔŋŊù˰Ŕþŕ˰Őý˰ĖŞ˙ĐŊùĖþķ˰čĚģĊŖőŔĻŦþŊùłńĐŎ˰ʯʲù˰˛µĬŀŊùŘýù˰Ė˙ĐŎŕùĚµýŞʯō

ęùĕďùʭŞýĚĸŊù˰üĄÞŊùŞʯŔ˰ʲ Ě˫ŕʭŃʴʶʺʻ
Ł

ʶ
ćù˰ŐýùŞĚęĜċãʯŋķäĿ˰˛ŎʭÞŊù˰ʯĖ˙ĐŎ˰ŐýäęʭĄŊùŰĒ˰ʯý˰ʯęĕʭħ˰ęùĕŞāŗĚ˰ʲʴʶʻʸ
Ł

ʷ
˰ʯŔµŞ˙ĸŊù˰üµĄÞŊùęùĕ˰ʯĵʭþµī˰Ė˙ĐŎ˰äŋķ˰ĎĐĨŎ˰ʯĚĤĸŊù˰āʭ÷ùĚńŊù˰äĿ˰ĚĤŒŊù˰ʯĖ˙ĐŎ˰ʯãęĜċ˰Őýù

äý˰ʲāŗĚŞý
ʭă

ʸ
ĜŞŞ˙ă˰äĿ˰Āýʭħťù˰ʯäŋķ˰ŐýĖ˙ďù˰ʯäőŦńĠķ˰ĚČď˰Őýù˰ʯĩŘµĸŎ˰Ėµ˙ĐŎ˰äŋķ˰ʲłńĐŎ˰ʯŔýʭĐĨŊù

äý˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕ
ʭă

ʹ
ûʭŖģ˰ʯä˙ĄŞŕ˰ĚČď˰Őýùäý˰ʲāŗĚŞý˰ʯęĕʭħ˰ęùĕ˰ʯŔŃĚĐ˙Ŋù˰łķùŘĨŊù˰ʯŐŰĖŊùʴʷʴʷ
Ł

ʺ
Ė˙ďù˰łńĐŎ˰ʯĖŒĠ˙Ŋù˰ʯĖ˙ďù˰ʯ˛þŒď˰Őýù˰ʲāŗĚŞý˰ʯŔŊʭğĚŊù˰ʯĚÝʭģ˰Ė˙ĐŎʴʷʴʹ
Ł

ʻ
ĕùĖļý˰Ėĸğ˰ŐýùãʯĚþÞŊù˰āʭńþİŊù˰ʯĖ˙ĐŎãʯ˙ŋĸŊù˰üĄÞŊùęùĕŞʯŔýŞāŗĚäý˰ʲʭă


ʼ
˰ŐýùûŘģíĚŖģőùęĖőěʭŎäʯĖ˙ĐŎʯäŋķ˰Őýýï˰ŉí˰üŃʭŒŎäüŊʭįMʯŔŎŦķ˰āùęʭĤĄőù˰ʯ˰ʲōŃʴʶʺʼ
Ł

ʴʳ
ĝŗŗʭį˰Őýùŋķ˰ʯäğŘŎ˰ŐýäʯĿ˰ľ÷ùĚİŊùäľ÷ùŘİŊù˰üŕùĘŎ˰ĀĿĚĸŎē˰ʯŞŌʭʯ˰ʲōŃʴʷʳʳ
Ł

ʴʴ
Ąğťù˰ʯĚþŊùĖþķ˰ŐýùŞûʭĸĿĚĸŎ˰äĿĀęùĕ˰ʯûʭĐħťùďùʭŞý˰ʯäýĚĸŊù˰ąùĚĄŊùŞāŗĚ˰ʲʴʶʵʻŁ


ʴʵ
ĈÝ˰ŐýùŞĚńĤŎĕäʯķʭ˙ğùŞ˛ùĖþŊù˰ʯĚ˙ķ˰ŐýŰĀʭŖŒŊù˰ŗŰʯĀý˰ʯĚÞŀŊù˰ęùĕŞāŗĚ˰ʲʴʷʳʺ
Ł

ʴʶ
äýù˰Őý˰äŋķ˰ŌʭŎťù˰üŃʭŒŎ˰ʯĖ˙ĐŎ˰Őý˰äŋķ˰ʯäŊěʭļŎ˰Őýùäý˰ʲāŗĚŞý˰ʯ´ùŘīťùęùĕ˰ʯüŊʭį
ʭă

ʴʷ
˰ʲłĤŎĕ˰ʯĚÞŀŊùęùĕ˰ʯłĤŎĕ˰ĒŰęʭă˰ĚĨĄĔŎ˰ʯŌĚÞŎ˰Őý˰Ė˙ĐŎ˰ʯęŘĴŒŎ˰Őýùʴʷʳʷ
Ł

ʴʸ
ŐýùĖ˙ĐŎ˰ʯŔŰŘýʭýäŋķ˰Őý˕Ėħ˰ʲōŃ˰ʯäŎŦğù˰ĚĤő˰ʯāùĕʭńĄķťù˰ʯ˔Łŗʴʷʴʺ
Ł

ʴʹ
˰ʲāŗĚŞý˰ʯĽęʭĸĄŊùęùĕ˰ʯŔĸŞĤŊù˰ŏʭŞķù˰ʯŐĠĐŎ˰ʯäŋŎʭķ˰ŐŞŎùʴʷʳʹ
Ł

ʴʺ
ŎùŞŒäʯĠĐŊùĖþķŞʯŐĖļŊùŰʯĚōċĚĄŎ˰ʲĕŘþŖý˰ĚŃʭýĖ˙ĐŎãʯŒýŞĕʭý˰ʲŏùĚŖă˰ʯĂĈĸýäʭă


ʴʻ
ęŘő˰äŋĸŊùĖþķ˰ʲōċĚĄŎ˰ʯãęʭĔþŊù˰ĎŞĐħ˰ʯ˛Şķʭ˙ğù˰Őý˰Ė˙ĐŎ˰ʯãęʭĔýĒŞģ˰ʯãęùĚµďù˰ʯŌŦµğťù

ē˰ʯŌŘğ˰Íʭ×˰ʲãŘīę˰ŏʭğùĚʴʶʼʴ
ġ

ʴʼ
Ě÷ùĜċãʯĂ˙ĸőŔŋŊùőʭ˙ĸŒŊù˰ęùŘőťù˰ʯŞʯŔŎŦğù˰Ě÷ʭēė˰Ķ˙ČŎäʯ˰ʲōŃʴʶʼʸ
ġ

ʵʳ
ĚŀċãʯĿ˰ŏʭĄŎĖńŎ˰ʯęŘăęíäķʭ˙ğù˰ŔŋŊùĖþķ˰ĎĐĨŎ˰ʯŏíĚńŊù˰ŌŘŋķŞ˛ŗʭµħãʯČőʭµĔŊù˰ŔµþĄÞŎäʯ

äý˰ʲĚĨŎʭă




ʴʼʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

ʵʴ
ő˰ōÝʭďŞęŘýʭĤãʯĖ˙ĐŎŐýĐĨŊù˰äŋķ˰ÛęĖĄĠ˙Ŋù˰ʯŔŋŊùĖþķŞĐŞʯŐńĐăŞłùĖķù˰ŗĕʲ˰Ő˙ďĚŊùĖþķ

ĤķĚ˙Ŋùäʯý˰ʯŔĿĚĸ˙ŊùęùĕŞāŗĚ˰ʲʴʷʳʹŁ


ʵʵ
ĄČďäőʭŎĚÝäʯĤŕŗÚÏ˰ʯĚŃʭýĖ˙ĐŎäęʭă˰ęĕŰĒĚµÝ˰ŏíĚŃŰʯōĚµĤőŎŦµğù˰àµŒŕĚĿ˰ĚµĄĿĕäʯ˰ʲōµŃ

ʴʶʼʸġ


ʵʶ
ĚďäŋŎʭķʯĖ˙ĐŎŐýʭğŗ˰ʯŐĠďŰ˛ĤŊùŞʯŔĸŉíþŊùŞĂ˰ʲōŃ˰ʯʴʷʳʼ
Ł

ʵʷ
ĠďŞŒäŎŞőŦäʯŋķäʯńĐĄŊùŞłĿäŀőäĚĐĄŊùŰľʭńĐŊù˰ʯŏíĚńŊù˰ŐķŰʯłŃäý˰ʲōʭă


ʵʸ
ÞďŞʯōŐĠďķŞĠäʯŃùĚĤĄğťù˰āʭğùęĖŊùĀŞñęĀŰù˰ŗŰčʭĬĿäŒý˰ʯĊŖŒ˙ŊùŞĕʭʭµþįʭþį˰łńĐŎäŰʯ

˰ʲōŃʵʳʴʵ
Ō

ʵʹ
ŋďäʯ˰Őý˰ŐĠďŰʯľğŘŊù˰ľĤÝŞńŞŐĿäʭĬĿŰ˛ŐŞŒŎŘµ˙ŊùĚŞŎùMōċĚµĄŎ˰ʯʲ˙ďŞʭµīęĖÙíµŰʯĚ

ŎŦğù˰ĕʭģęù˰ŗ˰àŒŕĚĿ˰āęùěŗäʯ˰ʲŏùĚŖăʴʶʺʼ
ġ

ʵʺ
İēŞüĕùĖļýãʯęʭăŰĒŀİĨŎ˰łńĐŎ˰ʯĕùĖļýä˙ŋĸŊù˰üĄÞŊùęùĕ˰ʯʭİķ˰ęĕʭńŊùĖþķŞʯŔýŞāŗĚäý˰ʲʭă


ʵʻ
ńăĖ˙ĐŎ˰ʯĚþŕęäʯŋķäŔŞŋķŌŦĠŊùĕĚŎĚýù˰ʯŌŗĕ˰Íʭ×˰ʲōŃ˰ʯōŃ˰ŏʭĄğŘý˰ʯŌŘŋĴŎʴʶʻʷ
ġ

ʵʼ
ğŞįŘäʯí˰ŔþĄÞŎ˰ʯęŘĈŒ˙Ŋùęĕ˰ʯŐ˙ďĚŊùĖþķĂŰ˙ĴĸŊù˰ŔŋŊùäĤķĚŎäŀČőäʯ˰ʲōŃʴʷʳʷ
Ł

ʶʳ
ýʭĨŎ˰ʯŔŋŊùĖþķ˰ʯĚþģŞĎĨý˰ʯęùŘőťùŞăĚäʯ˰ʲōŃʴʶʺʴ
ġ

ʶʴ
ĚĄģŘģãʯ˰Őý˰ŔŋŊùęŘőĽĚģŐŰĖŊùʯŎŘµ˙ķ˰ŔµőʭĔýʭĄÝ˰ʯ˛µįʭþŊù˰Łʭµŕěù˰ŗ˰łĐŊù˰Łʭńďùä˰āĚµĬď

íĂŰĤķĚŎ˰ŔŋŊùäŀČőäʯ˰ʲōŃʴʷʳʼ
Ł

ʶʵ
Ěċ˰Őý˰Ė˙ĐŎ˰ʯãĚþįŰʯĚęʭăŰĒĚþįãʯĖĐŊù˰ĝŘŎʭńŊùęùĕŰʯĆýŞāŗĚ˰ʯŌŗĕ˰Íʭ×˰ʲʴʼʹʺ
Ō

ʶʶ
ŋķ˰ŌʭŎšù˰ʯĕŘĨń˙Ŋù˰Ėþķ˰čʭĄŀŊùĖþķä˰ŐýäýùüŊʭįŔŞŋķŌŦĠŊù˰ʯċ˰ãĖŖŎĖ˙ĐŎ˰ʲōċĚĄŎ˰ʯãĚµŀĸ

˰ʲŏùĚŖă˰ʯŐĔğ˰ŔŰʭğʴʶʼʳ
ġ

ʶʷ
ĚĔĿãěùęʯŕùĚþŊù˰ʯĚ˙ķ˰Őý˰Ė˙ĐŎŞŐĿäłńĐŎ˰ʯŌŦÞŊù˰ōŋķʲ˰ŗ˰āʭµķŦįù˰ĜµÝĚŎ˰ʯûĜµķ˰Ė˙ĐŎ

ŎŦğù˰ÛęùĖŎäʯý˰ʲōŃäʭă


ʶʸ
ěŗĖŒŃãʯŋğŞŏʭ˙ŕùĚýù˰ŐýŞʯōŰýʭŒŞĶŋķ˰łńĐŎ˰ʯ˫ĕŘ˙ŊùäµĠď˰ĽĚµģù˰ŉʭ˙ċ˰ŐýŞŒäʯ˰ʯ˫Řµğťùęùĕ

˰ʲōŃʴʷʵʵŁ

ʶʹ
ōŰĚÝäőʭēʯőùĖ˙ħ˰ŗ˰˫Ĝ˙ďäʯ˙ĐŎŋķĖäʯŋķäŔŞŋķŌŦĠŊùŘğùĚĿãĕùµŰʯŏʭ˰ʲōµŃ˰ʯĢµőùĕ˰ĚµĤő

ʴʶʻʶ
ġ

ʶʺ
˰ĕʭµģęù˰ŗ˰àŒŕĚĿ˰āęùěŗ˰ʯōĳʭÞŊù˰Ė˙ĐŎ˰ʲłŞńĐă˰ʯäĿŘÞŊù˰āùĚĿ˰ĚŞĠŀă˰ʯōŞŕùĚýù˰Őýù˰āùĚĿ˰ʯäĿŘÝ

˰ʯŌŗĕ˰Íʭ×˰ʲŏùĚŖă˰ʯäŎŦğùʴʶʹʼ
ġ



ʴʼʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϳϱͲϮϬϮ
ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ĂƌƚŝĐůĞ�ŽĨ��ůŝ�/ďŶ��ďŝ�dĂůŝď�;�^Ϳ�ĨƌŽŵ�>ĞŝĚĞŶ��ŶĐǇĐůŽƉĞĚŝĂ�ŽĨ�ƚŚĞ�YƵƌĂŶ

����
����� ����	�������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʶʻ
ŋÝŞ˰Őý˰ Ė˙ĐŎ˰ʯäŒŰŁʭĐğù˰Őý˰ ûŘńĸʯĿʭÞŊùäʯŎŦğţù˰üĄÞŊù˰ęùĕŞʯĀŏùĚŖă˰ʯŌęʭŖ×˰Íʭ×˰ʲʴʷʳʺ
Ł

ʶʼ
Ė˙ĐŎ˰ʯäČŒáäýù˰Őý˰äŋķ˰üŃʭŒŎ˰äĿ˰üŊʭİŊù˰ĀŰʭŀÝ˰ʯľğŘŰ˰ŐýŔŞŋķ˰üŊʭį˰ʯŏùĚŖă˰ʯðþő˰ ʯŌŦĠŊùʴʶʼʳ
ġ

ʷʳ
˰ʲŏùĚŖă˰ʯäŎŦğù˰ĕʭģęù˰ŗ˰àŒŕĚĿ˰āęùěŗ˰ʯäĿʭÞŊù˰ŉŘħù˰čĚģ˰ʯĎŊʭħĖ˙ĐŎ˰ʯäőùęĖőěʭŎʴʶʻʵ
ġ

ʷʴ
ĠŋČŎäʯý˰ʯ´ʭĿŘŊù˰ʯęùŘőťùęʭĐý˰ʯĚŃʭýĖ˙ĐŎŞāŗĚ˰ʲʴʷʳʷ
Ł

ʷʵ
˫ĕùě˰Ėµµ˙ĐŎŌʭµµŖŊù˰ʯŏùęʭµµÞ˙ŕ˰ŗµµŋķ˰āĚµµĬď˰ľĐµµĨŎ˰ʯäŔŞŋķŌŦµµĠŊù˰ʯŔµµ˙÷ù˰ōµµŋķ˰ĶýʭµµŒŎ˰ęĕ

ĢŕŗÚÏŔŎʭőŘŋķã˰ʯŉŗù˰ ę˫ʭ˙ģ˰ʲʴʶʼʸ
ġ

ʷʶ
ĚþŎʭŞÏ˰˫ĕùŘőʭē˰ŔŊʭńŎ˰äğęĚý˰ʯŔŞ˙ğ˰ʯäŎʭĨĄķù˰ˉĖŞČŎ˰ʯĽęʭĸŎNÿĚŰùĕ˰ěù˰ʯŏĖµŞŊ˰ŏíĚµŃ˰Ľęʭĸ˙Ŋù

ŏíĚŃ˰ŔŋČŎ˰ʯōŕĕ˰ ę˫ʭ˙ģ˰ʯŏʭğʭŒģęŗʭē˰äŕŗÚÏʴʶʼʳ
ġ

ʷʷ
˰ʯľŰĚĐĄŊù˰ŐŎ˰ŏíĚńŊù˰ĀőʭŞħ˰ʯãĕʭŕĖ˙ĐŎ˰ʯĂĿĚĸŎ˰ʲŏùĚŖă˰ʯŔċęʭē˰ęŘŎù˰āęùěŗʴʶʺʼ
ġ

ʷʸ
Ė˙ĐŎ˰ʯĖŞŀŎ˰äŊŘµğę˰ōµģʭŕ˰ʲōċĚµĄŎ˰ʯĕʭµþĸŊù˰äµŋķ˰ŔµŋŊù˰ĊµČď˰ĀĿĚĸŎ˰äĿ˰ĕʭģęťù˰ʯĖ˙ĐŎ˰Őý

˰ʯōŕĕěùŗĕ˰Íʭ×˰ʲŏùĚŖă˰ʯäŎŦğù˰àŒŕĚĿ˰ĚĤő˰ĚĄĿĕ˰ʯäăŦĐŎʴʶʼʳ
ġ

ʷʹ
ÜŎŊŗùŞʯľÿĚŰùĕ˰ʲŏùĚŖă˰ʯĂ˙Þď˰āùęʭĤĄőù˰ŔĠğŘŎ˰ʯŏíĚŃ˰Ľęʭĸ˙Ŋùʴʶʼʺ
ġ

ʷʺ
ĖŞğ˰ʯûĕòŎŎ˰ãŘğŘŎ˰ʯʭīęĖŞğ˰ʯŌĖńĖ˙ĐŎʯģŞŔĸŗŏíĚŃ˰ŔŋČŎ˰ʯŏíĚŃäµŕŗÚÏ˰ʯŏʭµğʭŒģęŗʭē

˰ʯŌęʭŖ×˰ ę˫ʭ˙ģʴʶʻʺ
ġ

ʷʻ
ĎĄĿ˰ʯŏʭáĕùěęʭČőĚĐă˰ʯŔŋŊùŰľĘÏʭőŰĚã˰ʲŏùĚŖă˰ʯĚĸĤŎ˰ĚĤő˰ʯŏíĚŃʴʶʻʷ
ġ

ʷʼ
ŃùĚőäʯĖŖŎĖ˙ĐŎ˰Őý˰Ė˙ďùãʯŎŦğù˰ĚĤő˰ʯŉŘħťù˰ŗ˰ŌʭÞďťù˰ĊŕʭŒŎäʯäý˰ʲōŃʭă


ʸʳ
˰ûę˰ûʭĄÝ˰ľŰĚĐă˰äĿ˰ûʭİĔŊù˰˛ĨĿ˰ʯŐŞĠď˰ʯãęŘőäý˰ʯûʭýęťù˰ʲľČő˰ʯʭőʴʵʼʻ

Ł

ʸʴ
ŰýŘńĸäʯýï˰Őý˰Ė˙ďùäŰûŘńĸʯęʭăŰĒŊùŞýŘńĸäʯý˰ʯęĕʭħ˰ęùĕŞʯāŗĚýäʭă


��� $OL�6��$VDQL��$OƯ�E��$EƯ�7ƗOLE��(4��YRO
���SS������

��� -RVHSK� (OLDVK� ³7KH� 6KLޏLWH� 4XUގƗQெ� D� 5HFRQVLGHUDWLRQ� RI� *ROG]LKHUெV� ,QWHUSUHWDWLRQ´�

$UDELFD�YRO�����SS������������

��� 0F$XOLIIH��-DQH�'DPPHQ��(QF\FORSDHGLD�RI�WKH�4XUDQ��/HLGHQB%RVWRQ��%LOO��YRO��������

��� :LOOLDP� 0RQWJRPHU\� :DWW� � 0XতDPPDG�� 3URSKHW� DQG� 6WDWHVPDQ�� 2[IRUG� 8QLYHUVLW\�

3UHVV������

��� KWWSV���ZZZ�HG[�RUJ�ELR�DOL�DVDQL

��� KWWSV�ZZZ�QHOF�IDV�KDUYDUG�HGX



ʴʼʼ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯŰʭÏ˨ŏʭĄĠŎě˨ŗ˨ĜŞʴʶʼʼĥ˨ʯʲʴʺʸ	ʵʳʵ
ğęĚýäŋķ˨ŔŊʭńŎäýù˨ŐýäüŊʭįˈ�+ˇ

ŋķäĸőʭŃäĕùĚŎ˨Ŕ˙įʭĿ˨ŗã

%LEOLRJUDSK\

���7KH�+RO\�4XUDQ�

��� ,EQ� $EL� $O�+DGLG�� $EGXO� +DPLG� ,EQ� +HEDW� $OODK�� 6KDUK� 1DKM� DO�%DODJKDK�� UHVHDUFKHU��

0XKDPPDG�$EX�DO�)DGO�,EUDKLP��'DU�$O�$K\D�$O�.LWDE�$O�$UDEL\D��&DLUR�������$+�

���,EQ�$WKLU�-D]UL��$OL�,EQ�0XKDPPDG��$O�.DPLO�)L�$O�7DULNK��'DU�6DGHU��%HLUXW�������$+�

���,EQ�-D]UL��0XKDPPDG��3XEOLVKLQJ�LQ�WKH�7HQ�5HDGLQJV��HGLWHG�E\�$OL�0XKDPPDG�'KDED�
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PDQL\DK�� ,VODPLF� 5HVHUYHV� $VVRFLDWLRQ�� 4RP��

�����
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RI�WKH�,PDPV��$ODYL�5HVHDUFK�/HWWHU��)LUVW�,VVXH�������
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