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6FLHQWLILF�LQWHUSUHWDWLRQ�RI�WKH�4XU
DQ�PHDQV�XVLQJ�WKH�FRQYLQFLQJ�ILQGLQJV�
RI�WKH�H[SHULPHQWDO�VFLHQFHV�LQ�XQGHUVWDQGLQJ�WKH�4XU
DQ��,Q�WKH�IRUWKFRPLQJ�
HIIRUW��ZKLFK�KDV�EHHQ�ZULWWHQ�DV�D�OLEUDU\�IRUP�E\�GHVFULSWLYH��DQDO\WLFDO�DQG�
FULWLFDO� PHWKRG� LQ� WKH� UHYHODWRU\� DQG� H[SHULPHQWDO� VFLHQFHV�� D� FRPSDUDWLYH�
VWXG\� RI� $OODPHK� 7DEDWDEDL
V� WKHRULHV� ZLWK� WKRVH� RI 0DXULFH� %XFDLOOH�
UHJDUGLQJ� WKH� VFLHQWLILF� LQWHUSUHWDWLRQ� RI� 4XUDQLF� YHUVHV� KDV� EHFRPH� DQ�
LQGLFDWRU�WR�JHW�D�FOHDU�SLFWXUH�RI�WKH�YLHZ�RI�WKH�6KLLWH�FRPPHQWDWRU��$OODPD�
7DEDWDEDL��LQ�FRPSDULVRQ�ZLWK�WKH�0XVOLP�2ULHQWDOLVW��0DXULFH�%XFDLOOH��DQG�
ZKDW�LV�FHUWDLQ�LV�WKHLU�SRVLWLYH�DSSURDFK�LQ�HYDOXDWLQJ�WKH�VFLHQWLILF�YHUVHV�RI�
WKH�4XU
DQ��,Q�PDQ\�FDVHV��$OODPHK�KDV�WDNHQ�WKH�SDWK�RI�FDXWLRQ�DQG�LQ�VRPH�
YHUVHV�KDV�FRQILUPHG�WKDW�WKH\�DUH�D�VFLHQWLILF�PLUDFOH��%XW�0DXULFH�%XFDLOOH�
KDV�VRXJKW�WR�FRQFOXGH�WKH�KDUPRQ\�RI�WKH�YHUVHV�ZLWK�WKH�VFLHQFH�RI�WKH�GD\�
DQG� WR� SURYH� WKH� VFLHQWLILF�PLUDFOH� RI� WKH� 4XU
DQ��0HDQZKLOH�� $OODPHK�� E\�
XVLQJ�WKH�SRZHU�RI�LQWHUURJDWLRQ�RI�YHUVHV��LQ�XQGHUVWDQGLQJ�WKH�H[SHULPHQWDO�

VFLHQFHV��KDV�SDYHG�WKH�ZD\�IRU�WKH�IROORZHUV�RI�WKLV�ILHOG�

.H\ZRUGV� ([SHULPHQWDO� 6FLHQFH�� 6FLHQWLILF� 9HUVHV�� 6FLHQWLILF�

,QWHUSUHWDWLRQ��$O�0L]DQ��$OODPHK�7DEDWDEDL��0DXULFH�%XFDLOOH�

��'DWH RI�UHFHLYLQJ� ��$SULO�������'DWH�RI�DSSURYDO� ���1RYHPEHU������
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ˮĖŞÞ×

ĚŞĠŀăä˙ŋķ˰ěù˰˫ĕʭŀĄğù˰ãʭŒĸŎ˰Ŕý˰ŏíĚŃŔĄĿʭŰŏʭŒŞ˙įù˰ãʭŕ
Ăğù˰ŏíĚŃ˰ōŖĿ˰ęĕ˰äýĚČă˰ŌŘŋķ˰ęŗíęĕ˰ŐŰù

˰ěù˰˫ĕʭŀĄğù˰ʭý˰łŞńĐăäŀŞħŘă˰ġŗęµäŋŞŋĐăŗ˰äőʭŞďŗ˰ŌŘŋķ˰ęĕ˰ãĕʭńĄőùŗäýĚČăŔýāęŘħŔµőʭĔýʭĄÝãù

ŔýíĚµŃ˰āʭµŰí˰äµ˙ŋķ˰ĚŞµĠŀă˰ĥŘµĨē˰ęĕ˰ãʭµÝŘý˰ĞŰęŘŎ˰ʭý˰äŰʭþįʭþį˰ŔŎŦķ˰āʭŰĚĴő˰äńŞþİă˰äğęĚýŏ


Ăğù˰˫Ėģ˰ŔĄēùĕĚÏʭăĚŰŘĨă˫ʭáĖŰĕ˰ěù˰äŒģŗęŔĸŞģ˰ĚĠŀŎʯ˰ŁĚµĤĄĠŎ˰ʭµý˰ŔµĠŰʭńŎ˰ęĕ˰äŰʭµþįʭþį˰ŔŎŦķ

ŏʭ˙ŋĠŎʯĕĕĚá˰Ŕ÷ùęù˰ãʭÝŘý˰ĞŰęŘŎŔĄĿʭŰ˰
äŎ˰ŏʭĤő˰łŞńĐă˰ãʭŕ˰ʲĖŕĕĕĚÞŰŗęāʭŰí˰äýʭŰěęù˰ęĕ˰ŏʭőí˰ĂþĈŎ

˰ŏíĚŃ˰ä˙ŋķ˰ûʭþćù˰˛ýʭŃʯĂğù˰ĖŒ×Ěŕ˰ãęʭŞĠý˰ęĕ˰ŔŎŦķ˰ěùĕ˰ùę˰ĭʭµŞĄďù˰˫ùę˰ĕęùŘµŎ˰ĢŞµÏ˰ęŔĄĿĚáĖµőù˰ęĕ˰ŗ

˰ä˙ŋķ˰ěʭČķù˰Ŕý˰āʭŰí˰äēĚýŏíʭŕ˰ōÞď˰ʯ˫ĕŘ˙őʯĖőùäŊŗ˰ãʭÝŘý˰ĞŰęŘŎĕĖµħęĕŔµČŞĄőãĚŞá˰äâŒŕʭµ˙ŕ

˰ěŗę˰ōŋķ˰ʭý˰āʭŰíŗāʭþćù
Ăğù˰˫ĖŎíĚý˰ŏíĚŃ˰ä˙ŋķ˰ěʭČķùŐ˙µī˰ʭµý˰ŔµŎŦķ˰ŔµÞŒŰùĚ˫ŖýãĚµŞá˰āęĖµŃ˰ěù

Ěý˰ùę˰ĚŞĠŎ˰ʯäýĚČă˰ŌŘŋķ˰ōŖĿ˰ęĕ˰ʯāʭŰí˰ŁʭİŒĄğùħĚķ˰ŐŰù˰ŏʭŰŘÐŕę
Ăğù˰˫ĕŘ˙ő˰ęùŘ˙ŕ˰Ŕ

ʲãĖŞŋÝ˨ŏʭáÙùŗ˰ʯŏùĜŞ˙Ŋù˰ʯä˙ŋķ˰ĚŞĠŀă˰ʯä˙ŋķ˰āʭŰí˰ʯäýĚČă˰ōŋķŔŎŦķäŰʭþįʭþįʯęŘŎŰĞ
ãʭÝŘý

˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʾ˂�ʽʾ�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʿʽ�ʽ˅�ʾˀˆˆ


ʾ˰
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Ăğĕʭŕĕęŗí
ĖŒőʭğę˰āʭþćù˰Ŕý˰äőíĚŃ˰äďŗ˰ãĖŒ×Ěŕ˰˫ùę˰ĚµâŰĕ˰äµēĚý˰ŗ˰ĭùĚµĿù˰˫ùę˰äµĬĸý˰ŏʭµŞŎ˰ŐµŰù˰ęĕ

˫ĕŘ˙ŞÏ˰ùę˰ĮŰĚŀă˰ġŦă˰ŐŰù˰äŊŗ˰ʯĖőù˰ĂĿĚá˰ęùĚŃ˰ľŋĄĔŎ˰ŌŘŋķ˰ŏùĖŒ˙Ĥőùĕ˰ŗ˰ŏùĚÞŀŒģŗę˰ŔċŘăĕęŘŎ˰ĝĖńŎ

˰ŗüŋŃʭŕŔý˰
ĖŞőùĕĚá˰ŏíĚŃ˰ęŘő˰ŔċŘĄŎ˰ùęāęʭþķ˰ĚâŰĕŗěùĚĿ˰ʯĒŰęʭă˰ŉŘį˰ęĕ˰ä˙ŋķ˰ĚŞĠŀăĤőŞüʭŕ˰ŔĄµģùĕ˰äŰ

Ŕý˰äŕʭá˰ʯĂğù˫ĖŰĕĚá˰čĚİŎ˰äįùĚĿù˰āęŘħˉĂğù˰˫Ėģ˰ġŦă˰äŒĸŰʯ˰ěù˰ʯãĚµĤý˰ŌŘµŋķ˰āʭµŞŰĜċ˰Ŕµ˙ŕ

ĕŘģ˰ĉùĚĔĄğù˰ŏíĚŃʯ˰ʭŰĚĴőŰŔʭŕāʭþćù˰ä˙ŋķ˰ã˰ŗ˰˫ĖĤőĻŞĚ˛ýʭŃ˰ĕʭ˙Ąķù˰Ŕµý˰äµŖĄŒŎ˰ŔÝ˰ĕĕĚá˰˛Ş˙Đă˰ŏíĚŃ˰Ěý

˰Ŕý˰ĚŞĠŀăïęĂğù˰˫Ėģ˰ã
Ŕý˰ʯ˫ĕŘ˙ŞÏ˰ŉùĖĄķù˰˫ùę˰ĜŞő˰äŕʭá˰ŏíĚµŃ˰ĚŞµĠŀă˰ŗ˰ōµŖĿ˰ęĕ˰ŌŘµŋķ˰ŌùĖĔĄğù˰āęŘħ


Ăğù˰˫Ėģ˰čĚİŎ

˰ŏùŘŒķ˰ʭý˰ŔŊʭńŎ˰ŗĕ˰ŔÞŒŰù˰Ő˙īˈäŰʭþįʭþį˰ŔŎŦķ˰˫ʭáĖŰĕ˰ěù˰ä˙ŋķ˰ĚŞĠŀăˇ˰ʯİŊ˰äŋķĚŞŎùŗ˰äŀˈ˰ĚŞµĠŀă

ŏùĜŞ˙Ŋù˰ęĕ˰ä˙ŋķˇ˰ʯĖģ˰ĂĿʭŰ˰˫ĕùě˰ĂŰùĖŕ˰äŋķʯ˰äŊŗ˰ʭŎęĕ˰ęĕ˰ōŞĄĠŕ˰ġŦăŗ˰˛ŞŋĐă˰ʭý˰ŔŊʭńŎ˰ŐŰù˰ĖµŞÝ ðă

˫ʭáĖŰĕ˰Ěý˙ī˰äŰʭþįʭþį˰ŔŎŦķ˰ãʭŕʯãʭÝŘý˰ĞŰęŘŎ˰āùĚĴő˰Ėńő˰ŗ˰˛ŞŋĐă˰Őŗ˰ĎŞĐħ˰ĚŰŘĨă˰ěù˰äŰʭµőùŘē

˰Ŕ÷ùęù˰āʭŰí˰ä˙ŋķ˰ĚŞĠŀă
ōŞŕĕāʭµŰí˰ŁʭŞğ˰Ŕý˰ŔŎŦķ˰ŏĕŘ˙ő˰ŔċŘă˰ĖŒ×Ěŕ˰ŏíĚµŃ˰Ŕµý˰ŏíĚµŃ˰ĚŞµĠŀă˰ġŗę˰ŗ

ʯŏʭĤŰùŎěŞŔŒŃĕŞłĚăĢŞµÏ˰ĆďʭþŎ˰ä˙ŋķ˰äğęĚý˰ãùĚý˰ùę˰ã˰˛µŞŊĕ˰Ŕµý˰ŔµŊʭńŎ˰ŐµŰù˰ęĕ˰
Ăµğù˰˫ĕùĕ˰ęùĚµŃ˰ŗę

ōŋķ˰ŗ˰ĚŞĠŀă˰ōŞŕʭŀŎ˰ŏĕŘý˰ãęùĚÞăʯŔµőŘ˙ő˰ŗ˰ŔµĄēùĕĚÏ˰äµ˙ŋķ˰ĚŞµĠŀă˰ŌŘŖŀŎ˰ŐŞŞþă˰Ŕý˰ĮńĿ˰ĚŞµĠŀă˰ěù˰äŰʭŕ

āʭŰí˰ä˙ŋķʯŋķ˰ĚŞĠŀă˰äğęĚý˰Ő˙ī˰ʭă˰ŔĄĿĚá˰ęùĚŃ˰Ħēʭģ˰ĞŰęŘµŎ˰āùĚµĴő˰ʭµý˰ŏí˰ŔµĠŰʭńŎ˰ŗ˰āʭµŰí˰äµ˙

āùĚĴő˰äâŒŕʭ˙ŕ˰ŌĖķ˰ʭŰ˰äâŒŕʭ˙ŕ˰ʯãʭÝŘý˰ŔŎŦķ˰ʭý˰ŏʭĤŰù˰äŰʭþįʭþį˰ŗ˰ĎīùŗĦĔĤŎ
ĕŘģ

ä˙ŋķ˨ĚŞĠŀă˨
ľŊù

˰čŦİµħù˰ęĕ˰äµ˙ŋķ˰ĚŞµĠŀă˰ĎŞµīŘă˰ŗ˰ŐŞµŞþă˰Ŕµý˰ōŋķ˰ŗ˰ĚŞĠŀă˰˫Ùùŗ˰ŗĕ˰ŌŘŖŀŎ˰ŏĕŘý˰Őģŗę˰Ŕý˰ŔċŘă˰ʭý

ŏíĚŃ˰ŏʭŕŗÚÏäŎ˰ŔĄēùĕĚÏʲĕŘģ

ŊùĖþķ˰ŌŦĠŊùĖþķäŎ˰ĖŞČ˙ʲĖĠŰŘőˈä˙ŋķ˰ĚŞĠŀăʯäµŎ˰äĸµğ˰ŏí˰ŏùŗĚµŞÏ˰ŔµÝ˰Ăµğù˰ãĚŞµĠŀăĖµŒŒÝʯ

āʭŰĚĴő˰Ķýʭă˰ùę˰äőíĚŃ˰āùęʭþķ˰ŌŘµŋķ˰ĉùĚĔĄµğù˰ãùĚý˰ùę˰ĕŘē˰ġŦă˰Ŕ˙ŕ˰ŗ˰ĖŒŕĕ˰ęùĚŃ˰ä˙ŋķ˰āʭďŦİħù˰ŗ

ľŋĄĔŎäŎ˰ŉŗĘþŎ˰ŏíĚŃ˰āʭŰí˰ěù˰äŀĠŋĿ˰ãùęí˰ŗ
ĖőęùĕˇʯüĠĄĐŎ˕ʯŐŕùĚŊù˰ĚĨĸŊù˰äĿ˰ĚŞĠŀĄŊù˰āʭŕʭČăù

ʴʷʳʵʲʵʷʺ˔
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W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
���������������������

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

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

ŘŎĂŋĨĿ˕˰āʭŰí˰čĚį˰ʭý˰ãʭÝŘý˰ĞŰę�ʴʴ˰ˉþőùµŞ´ʭ�ʶʳ˰ĆµĐý˰˔ˈę˰ĚµĴő˰ęĕ˰ŏʭµŖċ˰ĕʭµČŰù˰äµğʭğù˰ġŗ

ŏíĚŃ˰ˇ˰čĚİŎ˰ùęʯ˫ĕĚÝäŎ˰ŏʭŞýĕęùĕ˰ĕŘċŗ˰ŏíĚŃ˰ŔÝ˫ĕŘăŕʭã˰ãěʭá˰ùę˰ĜŰęðăŞŰĖŎäĖŒÝŗʯäŰùĖċ˰Ėőŗę˰ÜŰ

˫ĕʭŎŰ˰äŰùĖĄýùŔőʭâù˰ĚÝĘă˰ùę˰ĖőĕŘý˰łĨŋŎ˰ōŕ˰Ŕý˰ĂĠĔő˰ŏí˰ĚħʭŒķ˰ŔÝ˰ãŎäĖŕĕʯĞÐğ˰ŐŰŘµÞă˰ŔµŰĚĴő˰Ŕý

˰Řő˰Ģőùĕ˰ęĕ˰ōŊʭķŎäĕěùĕĚÏŗĕ˰ʭý˰ãěʭá˰ŌĚċ˰ěù˰ŏʭŖċ˰ŔÝŗ˰˫Ėģ˰˛ŞÞĤă˰ĖŒÝ˰ŏùęäŎ˰ŔĿʭīù˰ĞÐğĖµŒÝ˰ŔµÝ

˰ŐŰùŃĕŞ
ˍ
ʭńíĚŃ˰ŔÝ˰Ăğù˰ŏʭ˙ŕý˰ŏŔ˰āęŘħ

ˍ
ŦŎʭÝ˰ŔÝ˰äŰʭŕùĚċʭŎ˰ĚÝė˰ʭý˰ĎŰĚħĕŗĕ˰ĵŘµő˰ÜµŰ˰ùĖµĄýù˰äőʭ˙ğí

ŁʭĨŊùʯ˫ĕęŗí˰ĕŘċŗ˰Ŕý˰ùę˰ÛʭÞŀőù˰ĵŘő˰ÜŰ˰ĞÐğʯĂµğù˰˫ĕŘ˙ő˰ŏʭŞý˕ʯãʭµÝŘýʭńŎŰŔµĠùʯāùęŘµă˰ŏʭµŞŎ˰ã

ČőùŞ˛ʯŏíĚŃŗōŋķʯʴʶʻʹ˰ʲʴʻʼ	ʵʳʴ˔


ěù˰ĖĸýāʭŰí˰äğęĚýʯŎäŏùŘă˰ōŖŎ˰ŐŰù˰ŔýĂğĕĂĿʭŰ˰ŔŰí˰Ŕý˰ŔċŘă˰ʭý˰ŔÝʴʴ˰ ę˫ŘğĂŋĨĿŗ˰ōµŋķ˰ĂŞþĈă

āðŞŕʯĚý˰äŒþŎŒŰù˰äőʭ˙ğí˰āùĚÝ˰ʯĂńŋē˰ãùĖĄýù˰ęĕ˰ŔÞŔýāęŘħōµŕ˰Ŕý˰ěʭá˰ŗ˰ĖµőĕŘý˰˛µĨĄŎ˰ŗ˰˫ĖŞþµĠ×

˰ʭŕĖĸýŔýŏʭŎěęŗĚŎĖőĖģ˰ōĠċ˰Ŕý˰˛ŰĖþă˰ʭŕěʭá˰ĖŰĖģ˰ōÝùĚă˰ŗ˰äáĕĚĤĿ˰Ěćù˰Ěý˰ĞŰęŘµŎ˰ŗ˰ŔµŎŦķ˰āùĚµĴő˰ʯ

˰ŐĄĿĚŰĘÏ˰ęĕ˰ãʭÝŘýŞĸŃùŗ˰ŐŰùä˙ŋķ˰ĂŔµÝ˰ĮµğŘă˰ęʭµý˰ŐŞµŊŗùˈĝŦµÏťˇʯäµīʭŰę˰ęŘŖµĤŎ˰ōČŒµŎ˰ŗ˰ŏùĕ

˰ĂĐµħ˰ĕŘµē˰ĖŰĖċ˰ãʭŕĕęŗʭĄğĕ˰ʭý˰ĖŰĖċ˰ŌŘČő˰ěŗĚŎù˰ŗ˰ĖŰĕĚá˰ęʭŖĳù˰ĢŞÏ˰ŏĚŃ˰ŗĕ˰ĕŗĖď˰ęĕ˰ʯãŘĠőùĚĿ

Ăµğù˰˫ĕĚµÝ˰Ăµýʭć˰ùę˰ĝŦµÏť˰äµ˙ŋķ˰ŔŞīĚĿ˕˰üµŊʭİŎ˰ʯäµŀČőĂŀâµģâőùŞĜ˰ʯŏíĚµŃʴʶʺʸʲʴʺ	ʴʼ˰˔


ĕęùĕ˰äâŒŕʭ˙ŕ

ʵŏʭŖċ˨Ăńŋē˨˛ďùĚŎ˨


ĚŃę˫ŗĕ˰ŗ˰˛ďùĚŎ˰ʯōŰĚÝ˰ŏí
Ăğù˰˫ĕùĕ˰ĚÝĘă˰ĖŒ×˰äăʭŰí˰ęĕ˰ùę˰ŏʭŖċ˰Ăńŋē˰ãʭŕ

˰Ŕ˙ŋÝ˰ěù˰ĕùĚŎ˰äŰʭþįʭþį˰ŔŎŦķˈŌŘŰ˰ˇ˰Ŕŋ˙ċ˰ęĕ3
ĒøR ,
P
* Tñ
Q
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Ē
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P T
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P
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˛÷ʭŃ˫ĖģĖőù˰
ŐŰùěùʯŗę˰ŔċŘă˰ʭý˰ŏʭĤŰù˰ĕùĚŎ˰ʯŐŰùĚŃ˰Ŕýùę˰ěŗę˰ęʭµŖ×˰ęĕ˰ŐŞµŎě˰āùŘŃù˰ĚŰĖńă˰ěù˰ĚŰĖµńăŏí˰ęĕ

äŎ˰˛ĨĿ˰ęʭŖ×˰ŔÝ˰ĖőùĕüĠďĚýĖŞģęŘē˰äýŘŒċ˰ŗ˰äŊʭ˙ģ˰˛ŞŎ˰ŉʭþőĕ˰Ŕý˰Ğď˰ĚŕʭĳäŎ˰ĖµŰĖÏ˰ĞµÏ˰
ĖµŰí



ʵʴʴ

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

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

Ăğù˰ŔőʭáęʭŖ×˰ŉŘĨĿ˰ŏʭ˙ŕ˰ŔőʭáęʭŖ×˰ŌʭŰùˉĂµńŋē ãùĚµý āʭµŰí ŐŰù ęĕ ŔÝ äŎʭŰù ʭŎ˒ùŏʭ˙µğíʭŕ˰ŐŞµŎě˰ŗ

Ăğù˰ěŗę˰ęʭŖ×˰ʯ˫ĖŎíʯŏʭ˙ğí˰ŐĄģùĕ˰ʭÏ˰Ŕý˰ãùĚý˰ěŗę˰ŗĕ˰ŗ˰ŐŞŎě˰Ăńŋē˰ãùĚý˰ěŗę˰ŗĕĂŀŕ˰ãʭŕ˰Ėµĸý˰Ŕµőʭá

ŏí˰ěùĕŘý˰ĕŗĕ˰ŔÝˉ˫Ėģ Ăğęĕ āùŘŃù ŏí ęĕ ŔÝ äŎʭŰù ʭŎ˒ùʯĂğù˰āùŘŃù˰ĚŰĖńă˰ŌʭŰùʯŏí˰Ăńŋē˰Ŕő˰ŗ˰ʭŕŔµØőí

˫ĖŎí˰ęĚÞŎ˰ŉʭĸĄŎ˰ĖőŗùĖē˰ŌŦÝ˰ęĕʯŏʭ˙ğí˰ŉʭĸĄŎ˰ĖőŗùĖē˰ŔÝ˰Ăğù˰ŐŰùĚĿí˰ěŗę˰Ģģ˰ęĕ˰ùę˰ŐŞŎě˰ŗ˰ʭŕ˫ĖµŰ

ʯĂğùùę˰ĚŞýĖă˰ŗ˰łŋē˰ĵŘ˙ČŎ˰Ŕő˕ʯäŰʭþįʭþįŏùĜŞ˙ŊùäµĿĚŞµĠŀăʯŏíĚµńŊùʴʶʻʷʲʴʺ�ʶʻʺ	ʶʻʹ˔ˉŗ

ŔÝ˰Ăğù˰äŊʭď˰ęĕ˰ŐŰùãʭÝŘý˰ĞŰęŘŎ˰ŏʭķėùŎäĖŒÝ˰ʯŏʭŖċ˰ĢŒŰĚĿí˰˛ďùĚŎ˰ãùĚý˰ŏíĚŃʯę˫ŗĕʭŕ˰ãĕʭ˙ĄŎ˰ã

˰ĚĴő˰ęĕŎäáŞĕĚ˰ĦĔĤŎ˰Ģģ˰ĕĖķ˰ʭý˰ŔÝŎäĖőŘģŗĖńő˰ĥŘµĨē˰ęĕ˰ŏùĖńŒŎāťùòµğµģ˰čĚµİŎ˰ùę˰˫Ė

˰ŏʭŞýŗĎŞīŘăäŎ
Ėŕĕęĕ˰ĢŒŰĚĿí˰āʭŰí˰ŐŰùŏʭ˙ğíʭŕ˰Ăğù˰˫Ėģ˰ĚÝė˰ŐŞŎě˰ěù˰˛þŃŗ˰Ŕ˙ŋÝ˰ʭýˈĖĸýÜŊėˇ

˰Ăğù˰˫ĖŎíŗŐŰùŔÝʯĢőùĕ˛ēùĖăĕùĖŰŗę˰ŗĕ˰ĖŞģęŘē˰ĖŒőʭŎ˰ ę˫ʭĄğ˰ÜŰ˰ŐŰŘÞăŗę˫ʭŞğġù˰ùę˰ŐŞµŎě˰ĖŒőʭŎ

˰ŐŕĚþŎŎäĕěʭğ˕ʯãʭÝŘýʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùŞ˛ʯŏíĚŃōŋķ˰ŗʯʴʶʻʹ˰ʲʴʻʻ	ʵʳʴ˔


ŏʭĤŰùĢģ˰˛ďùĚŎ˰ĕęŘŎ˰ęĕµÝ˰ŔĄÞő˰ŐŰù˰Ŕý˰ŔċŘă˰ěù˰ĞÏ˰Ăńŋē˰ŔőʭáŔ˰ěŗę˰Ģµģ˰ěù˰ŐĔµğ˰āùęŘµă˰ęĕ

˰ùę˰ŏí˰ŔÝ˰ŔþŒģ˰ěŗę˕˰ōĄŀŕ˰ěŗę˰ęĕ˰ùĖē˰ŔÝ˰Ăğù˰ĽęʭĸĄŎˈĂþğ˰ˇäŎ˔ĖŒőùŘēʯäŎ˰ĂďùĚĄµğù˰ŔµýĕěùĕĚµÏ˰ŗ

Ěý˰ĖŞģęŘē˰äŊùŘĄŎ˰ûŗĚĻ˰ŗĕ˰ʭŰ˰ĵŘŋį˰ŗĕ˰ŐŞý˰ĶŃùŗ˰äőʭŎě˰ŔŋħʭĿ˰ŐŞ˙ŕ˰ěŗę˰ŐŰù˰
Ăµğù˰äµŒŞŎě˰ŐÝʭµğ˰ãù

äŎ˰ĚÝĘĄŎŔÝ˰ĕŘģ˰Ŕ˙ŋÝ˰ōŰĚÝ˰ŏíĚŃ˰ęĕˈŌŘŰˇýŔŔĄĿę˰ęʭÝĂğùäŎ˰ ę˫ŗĕ˰ãʭµŒĸŎ˰Ŕý˰ŔÝ˰ěŗę˰ěù˰ŐĔµğ˰ŗ˰ĖµŰí

Ăğù˰ŏíĚŃ˰ä˙ŋķ˰üŰʭČķ˰ěù˰ŔĄÞő˰ŐŰù˰ŗ˰ĂĠŞő˰ĂďùĚĄğù˰ōĄŀŕ
ùŰŏʭĤ˰āʭµŰí˰ĞÐµğʸʷ˰ŗ˰ĽùĚµķù˰ ę˫Řµğ

ʼ	ʴʵ˰čĚİŎ˰ùę˰ĂŋĨĿ˰ ę˫Řğ˫ĕĚÝäŎ˰ĆĐý˰Ŕý˰ŗĕěùĕĚÏ˕˰ʲŏʭ˙ŕʴʻʶ	ʴʻʺ˔


˰Ăńŋē˰˛ďùĚŎ˰ĕęŘŎ˰ęĕ˰ĞÐğĚĴőěùäŎ˰ĖŰĖċ˰ŌŘŋķ˰ʲĖĠŰŘőˈäŎ˰Řő˰ĢőùĕŰŘáĖ˰ʲ˰ãěʭá˰ŌĚċ˰ěù˰ŏʭŖċ

˰ĖŒÝ˰ŏùęŗĕ˰ʭý˛ŞÞĤă˫ĖģĕŘý˰ŌŘŞŋŕ˰ŔŞńý˰ŗ˰ŏÙŗęĖŞŕ˰ŏí˰äŋħù˰´Ĝċ˰ŗʯę˫ʭÏ˰Ŕµý˰äýʭĐµğ˰ŐµŰù˰ĞÐµğ˰ãʭµŕ

˰ŌùĚċù˰ŗ˰ĕʭĸýù˰ʭý˰ĕĖĸĄŎ˛ýʭŃŔĴďŦŎãù˰ʭŕĖµĸý˰ãěʭá˰ŌĚċ˰ŐŞ˙ŕ˰ŗ˰


Ėģ˰ōŞĠńăŏʭµĤÞŖÝʭµŕ˰˛ŞÞµĤă˰ùę

˰ĵŗĚģ˰Ćķʭý˰˫ĕęùŗ˰ãʭŕŘăĚÏ˰ŗ˰Ŕýėʭċ˰ãŗĚŞő˰ŗ˰ʭŕęʭĤĿ˰Ěćù˰ęĕ˰ŗ˰


ĕùĕĢŒÝùŗãʭŕ˰ʭŎĚá˕	ŔĄĠŕ˰ŗ˰Ėģ˰˔ãù

˰ěùōăùãʭŕ˫ĕʭğʯōăùãʭŕ˰ŐŞâŒğŔýĕŘċŗ˰˛ŰĖµþă˰ŏÚŞµĠÝù˰ŗ˰ŐýĚµÝ˰ĞÐµğ˰ŗ˰ŌŘµŞŋŕ˰Ŕµý˰ŏÙŗęĖŞŕ˰ŗ˰ĖŎí

äŎŔþģ˰ŗ˰āùĜŋĿ˰Ŕý˰ʭă˰ĕĕĚáäŎ˰äŖĄŒŎ˰āùĜŋĿ
ĕŘģˇ˰ʲŏʭ˙ŕ˕ʾˆ˃˔ˉğĞÐŔČŞĄőäŎ˰ãĚŞáŔµÝ˰ĖŒÝ˰ŏʭµŰĚċ

ʲĂğù˰ŔĄģùĕ˰ŔŋďĚŎ˰ŗĕ˰Ăńŋē˰äŋÝʯĂĠĔő˫ĕŘµă˰ōÝùĚµă˰ŗ˰ľćʭµÞăãěʭµá˰ãùĢēĚµ×˰ŉʭµď˰ęĕʯŌŗĕ˰ˉ

˰ŏí˰ÛʭÞŀőùŔýāęŘħę˫ʭÏäŰʭŕ˰āùęʭŞğ˰ŗ˰ĖŞģęŘē˰ęùĚńĄğù˰ʭý˰Ŕŋ˙ċěùŐŞŎě˕ŏʭ˙ŕʲʾˆ˅˔


äŎ˰ęŗíĕʭŰ˰ĞÐğĕŘģ˰ʯ˰āʭŰí˰łþįʼ	ʴʵ˰Ōěť˰ŔŋďĚŎ˰ŗĕ˰ŐŞ˙ŕ˰ĜŞő˰ĂŋĨĿ˰ ę˫Řğ˰äőʭ˙ğí˰ŌʭĠċù˰ʭă˰ĕŘý

ĖýʭŰ˰ŐŰŘÞă˰ŐŞŎě˰ŗˉĂµğù āʭµőùŘŞď ŗ ŏʭŕʭŞá ŗ ŐŞŎě Ŕý ĭŘýĚŎ ŔÝ Ėĸý ę˫ŗĕ ęʭŖ× ĕęŘŎ ęĕ ʭŎ˒ùʯ˰ęŗíĕʭµŰ

äŎŐŞŎě˰ ę˫ŗĕ˰ŗ˰ĚĨķ˰ĖŒ×˰ŐŞŎě˰ŔÝ˰ĕŘģĖŎí˰ĖŰĖÏ˰ŌęʭŖ×˰ĖŖķ˰ęĕ˰ŏʭĠőù˰ŔÝ˰ĕęùĕ˰äğʭŒģ˕ŏʭ˙ŕʲʿʽʽ˔




ʵʴʵ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϬϱͲϮϯϬ
�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

˰ŔŎŦķ˰´ùęí˰äğęĚý˰ęĕŗĞŰęŘŎãʭÝŘýʯŎäŏùŘăģùĕ˰ŏʭķėùʯŌŘŋķ˰ŌùĖĔĄğù˰ʭý˰ŔŎŦķ˰ŔÝ˰Ăěù˰ĚµĬĐŎ

˰ŁʭİŒĄğù˰ŏíĚŃŎäĖŒÝŗ˰ʭýĚ˫ŖýãĚŞáʯāʭŰíŌŘŋķ˰ŏíĚŃ˰łĿùŘŎ˰ùę˰äýĚČăŎäĖőùĕʯŊŗ˰ŐµŰù˰ãʭµÝŘý˰ĞŰęŘŎ˰ä

ʯěŗę˰ŌŘŋķ˰äğęĚý˰Ő˙ī˰ŗ˰˫ĕùĖő˰ĉĚē˰Ŕý˰ùę˰ĂĿùĚĳùę˰äőíĚŃ˰ĆďʭþŎ˰ĂńĿùŘŎʭµý˰ŏíĚµŃ˰üµŰʭČķ˰ěù˰ʯōµŋķ

˰ĚÝėŎäĖŒÝ
ŐŰùěùʯŗęĠŎ˰ŐŰù˰ęĕ˰ŔŎŦķ˰ōŋķ˰Ŕý˰ŏíĚŃ˰ěù˰ĚŞŎäĖğę˰ĞŰęŘŎ˰ĽŦēĚý˰ʯ˰ãʭÝŘý˰ŔÝŔµý˰ōŋķ˰ěù

ěʭČķùŏíĚŃäŎ˰ĂğĕĖýʭŰ


ʶ˨
Ăŀŕŏʭ˙ğíŐŞŎě˨ŗ

āʭŰí˰äēĚý˰˛Űė˰ęĕ˰ŔŎŦķ˰ŏʭŒĔğ˰ĵŘ˙ČŎ˰ěù˕ĂŋµĨĿ˰�ʴʵ˰ʯʯäŰʭµþįʭþįŏùĜµŞ˙ŊùäµĿĚŞµĠŀăʯŏíĚµńŊù

ʴʶʻʷʲʴʺ˰�ʶʼʴˉŏŘŒŎŘŎ˰�ʴʺˉŏʭ˙ŕ˰ʲʴʸ˰�ʵʴˉčŘő�ʴʸ˰ˉŏʭ˙ŕ˰ʲʵʳ˰�ʴʳʷŔý˰ˉ˔ğĕäŎ˰Ă˰ęĕ˰ŏʭĤŰù˰ŔÝ˰ĖŰí

äŎ˰čĚµİŎ˰ōŕ˰ùę˰ãĚâŰĕ˰ãʭŒĸŎ˰ŏíĚŃ˰ęĕ˰ŏʭ˙ğí˰˫Ùùŗ˰ĕęŘŎ˰ŗ˰ûĚµŃ˰ŌʭµńŎ˰äµŒĸŰ˰ˉãŘµŒĸŎ˰ãĚµŎù˰ùę˰ŏí˰ŗ˰ĖµŒÝ

ĂĿę˰ŗ˰ōŊʭķ˰ĚŞýĖă˰ŗ˰ĚŎù˰ÛŘŋğ˰ãùĚý˰äŕùę˰ŗ˰ęŘĬďäŎ˰ŔÞ÷ŦŎ˰ĖŎíŗ˰ŏʭµŰĚċ˰äµŖŊù˰ĚŎù˰
łŰĚį˰ŏí˰ěù˰ŔÝ˰Ėőùĕ

äŎʯĖýʭŰ˕˰ęŘĬď˰ŗ˰ûĚŃ˰ŌʭńŎ˰ãʭŒĸŎ˰Ŕý˰ŏʭ˙ğí˰ŔÝ˰ĖŒ×Ěŕ˰ŏíĚµŃ˰āʭµŰí˰Ŕµ˙ŕ˰ęĕ˰˔ãŘµŒĸŎ˰ŏʭ˙µğí˛µýʭŃŉŘþŃ

ĂĠŞőˉ
Ăğù ˔ʭŕĚýù ˛ĐŎ ŗ ŐŞŎě Ř˒ċ äŒĸŰ˕ ŏʭ˙ğí ěù ŏùęʭý ŉŗĜő ěù ŐĔğāʭŰí äēĚý ęĕ ŔÝùĚ×˰ŔµŰí˰ĖŒőʭŎ

3
P8¸» Qõ M(¸õ R(¸ö ĒÒɎ. P÷Rõ ¸

T
ǽ ĒÏPø PJ

M
ȡ2�Ł˕ˆˉ˔äŎ ŗĂµğù ĎŞĐµħ ĕęùŘŎ äēĚý ęĕ ŔŎŦķ ŐĔğ ʭŎ˒ù˰ Ě˫µŖ×˰ĖµőùŘă

ŘŎ˰ŏí˰ęĕ˰ùę˰ĆĐýĖŒÝ˰ĩŘķ˰ĕęù˰ʯŏíĚŃ˰ä˙ŋķ˰ěʭČķù˰ęĕ˰äĤŕŗÚÏ˰ʯäőʭŖŀħù˰äŰʭīę˕ʴʶʻʴʲʴʶʴ
˔

˰ŔŰí˰˛Űė˰ęĕ˰ŏʭĤŰù3
Ē
Ȇ. Pý Qû PJpƖ P=T8

P T
Ą. PJ R1.J¸ö ĒÒɎ. Pë

P
ó PÊ

P
* R¼Ē¿ RÑBĀG¸2�ĕŘµŕ˕ʺ˔ˉäŎ˰ŏʭ˙µğí˰ʲĖµŰʭŎĚĿ

ĹùĚ×˰ŔÝ˰Ăğù˰äőʭ˙ğí˰ŐŞ˙ŕ˰ŉŗùĖőęùĕ˰ęùĚŃ˰ŏí˰ęĕ˰üÝùŘÝ˰ŗ˰ŌŘČő˰ãʭŕʯʭ˙µğí˰ŏí˰ʯŐŰù˰ĞÏ˰ŔµÝ˰Ăµğù˰äő

üµģ˰ęĕ˰ùę˰ŐŞµŎě˰ŗ˰ĕęùĕ˰ęùĚµŃ˰ŐŞµŎě˰ãťʭµý˰ęĕ˰äăęʭµþķ˰Ŕµý˰ʭµŰ˰ŗ˰ĕęùĕ˰ĕŘµē˰Ŕįʭďù˰ęĕ˰ùę˰ŐŞŎě˰ĂµŒŰě˰ʭŕ

äŎĖĤĔýˉŏíŏʭŒ×ŔÝ˛ŰĖŒŃĹùĚØŋ×˰ŗ˰ʭŕʭŕ˰ľńğ˰ʯě˰ùę˰ŔőʭēäŎ˰ĂŒŰ˰ˉĖŒŕĕŏʭ˙µğí ãťʭµý Ŕý ĂþĠő ʭŎ˒ù

Ėŕĕ˰Ěþē˰ŏí˰Ķīŗ˰ěù˰ŔÝ˰ãĜŞ×˰ʯŉʭĸĄŎ˰ĖőŗùĖē˰ŌŦÝ˰ęĕ˰ʭŞőĕʯ˫ĖŎʭŞőĂğù˰ŔŀŰĚµģ˰ŔµŰí˰ʭŖŒă˰ʯ3R
SP
Ȇ.pPëB

P
ó PÊ

PâT» PÑO1.PJ¸ Pö PÑ¸
M
ì¸P» RÝ2˕�˰ÜŋŎʶˉʯäŰʭþįʭþįŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʵʳ�ʸ˰ʲÛ
ę˰ˉʯä˙ďĚĄĠŎ

˛ŞŋĐăěʭČķùäŎŘČőŏíĚŃěù˫ʭáĖŰĕĂŰíŔŋŊù˛µīʭĿʯäµőùĚÞŒŊŏíĚµŃŗʯōµŋķʴʶʼʻ˔ˉŎä˰ŔµÝ˰ Ėµőʭ˙ŖĿ

ŏʭ˙ğíʭŕʯŔńþį˰ĂŀŕãŗęōŕĖŒĄĠŕµŰí˰ŗ˰ŔŀŰĚµģ˰Ŕ3.TJ PÎBP¾ TôB
P
Ɏ
P
*BāïPëB

P
ó PÊ PèQ̄ .

M
¸Bì¸» RÝ O1.J¸öB PÑ PâT»B PÑ2

�čŘő˕ʴʸ˔ˉäŎ˰ùę˰ŔĄÞő˰ŐŞ˙ŕ˰ĜŞő
ĖőʭğęùĚýʭŒýŰŐ˰ĲŀŊˈ´ʭ˙ğ˰ˇãʭŒĸŎ˰ÜŰ˰Ŕý˰ĂļŊ˰ŗ˰ōŋķ˰ŗ˰ŏíĚŃ˰ęĕ˰Ėďùŗ

ŔýĂğù˰ŔĄĿĚő˰ęʭÝʯ˰ľµŋĄĔŎ˰łŰĕʭĨŎ˰ŗ˰äőʭĸŎ˰ęĕ˰ŔÞŋýŔýŔµĄĿęęʭÝ
ĂµğùŔµýāęʭþķ˰ĲµŀŊ˰ʯĚâŰĕˈ´ʭ˙µğˇ

ÛĚĄĤŎäĴŀŊĚŕ˰
ĂğùĂğù˰ŐÞ˙Ŏ˰ĖŒ×ʯ˰Ķµ˙ċ˰Ėµďùŗ˰ŌŘŖŀŎ˰ÜŰ˰ęĕ˰ùę˰łŰĕʭĨŎ˰ŗ˰äőʭĸŎ˰ŐŰù˰ěù˰äēĚý

ĕĚÝˉŏʭ˙ŕęŘįŔÝŔÝ˰ãęŘĬď˰ûĚŃ˰ŌʭńŎ˰ä÷ʭþįʭþį˰ŔŎŦķ˰ěùʯĖµģ˰˛µńőäŎ˰ùę˰ŏʭ˙µğí˰ãʭµŒĸŎ˰ęĕ˰ŏùŘµă

ĕĚÝ˰Ķ˙ċ˰ãŘŒĸŎ˕ʯäőʭŖŀħù˰äŰʭīęŏíĚŃ˰ä˙ŋķ˰ěʭČķù˰ęĕ˰äĤŕŗÚÏ˰ʯʴʶʻʴ˰ʲʴʶʻ˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

ãʭÝŘý˰ĞŰęŘŎʯ˰ŔŰí˰˛Űėʴʵ˰ ę˫ŘğʯŁŦįęŘĴŒŎ˰ŏʭŞý˰äŒŞĸŎʭő˰ĕĖĸă˰ùę˰Ăŀŕ˰ĕĖķ˰ěùŎäĖŒÝ˰ŔÝĶŃùŗęĕ

˰ĂŊťĕĚýāĚĈÝŎä˕˰ĖŒÝʯãʭÝŘýʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùµŞ˛ʯŏíĚµŃŗōµŋķʯʴʶʻʹ˰ʲʴʼʵ˔˰
˰ŔµŎŦķ

äŎĖŰŘáʲ˰Ŕŋ˙ċ˰Ěŕʭĳ˰ěù3
Q̄ .R

SP
Ȇ.pPëB

P
ó PÊPâT»B PÑO1.J¸öB PÑPJP÷BRõR=T8

P T
Ą.SP÷ Qü

P
óTÂBRõ2�ŁŦµį˕ʴʵ˔˰ˉ˙ŖĿµŞ˫Ė

äŎ˰ěù˰ĕùĚŎ˰ŔÝ˰ĕŘģˈ˛ĈŎ˰ˇĂğù˰ãĕĖķ˰ĂŞŋĈŎˉŏʭ˙ŕ˰äŒĸŰŀŕ˰ŏʭ˙ğí˰ŔÝ˰ęŘįĂ˰˛µĈŎ˰ōµŕ˰ŐŞµŎě˰ʯĂğʭă

Ăŀŕ˰ŏíĂğʭăŗĕùĚµŎěù˰ùę˰ŐŞµŎě˰Ăµŀŕ˰ěùŐŞŎě˰ʯĕĖµĸĄŎ˰āťʭµ˙Ąďù˰ŐŞµýĂŀŕ˰ãʭµŕōŞŋŃù˰ʯŔµőʭá˰ŗ˰ʭµŕ

Ă˙ĠŃĂŀŕ˰ãʭŕ˰ŐŞŎě˰ãŗę˰ŔőʭáäŎ˰ĖőùĕĚµŞþĸă˰ ę˫ʭµŃ˰Ăµŀŕ˰Ŕµý˰ōŰĖµŃ˰ãʭµŞĿùĚļċ˰ãʭµ˙ŋķ˰ŔµÝ˫ĕĚÝĖµőù

˕ʯäŰʭþįʭþįŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʴʼ�ʶʺʻ˔


˰ĕęŘŎ˰ùę˰ŌŘğ˰ŉʭ˙Ąďù˰ʯĂŋĨĿ˰ ę˫Řğ˰āʭŰí˰ŏŘŎùĚŞÏ˰˫Ėģ˰ŔĄŀá˰üŊʭİŎ˰Ŕý˰ŔċŘă˰ʭý˰ŔŎŦķ˰ŔĄþŊùðăµŞŰĖ˰ęùĚµŃ

˰˫ĕùĕĂğù˰Ŕµ˙ŋÝ˰āʭŰùŗę˰ęĕ˰
ˈµīˑęˎ
ˎ ˓
šùŞŐˎĶˑþ˓µ ˒ĠˎŊùˈ˰ˇŏˎʭĐþ˓µğˏŔˑµŋ˒Ŋù˒ûˑęˎāˑùŗʭ˙µ ˒ĠˎŊùĶˑþ˓µ ˒ĠˎŊù˒ûˑęˎŗˎµīˑęˎ

ˎ ˓
šùŞŐˎ

Ķˑþ˓ ˒ĠˎŊù˰ˇ˰ʯŔĸŞĤŊù˰˛÷ʭğŗ˰ʯäŋŎʭķ˰Ěď˕˰Ăğù˰˫ĖŎíʾˀˆʾʲˁ�ˆʽ˄ęĕ˰˔ĊŖő˰Ŕµ˙ŋÝ˰ĜŞő˰ŔĻŦþŊùˈŐŞµīęťù˰ˇ

˰ʲĂğù˰˫ĖŎíˈŗˎʭŖˎýˑŘÝˏęˏŁˎʭŒˎķ˓
ˎ
ïŉˑŘŖˏğˏīˑęˎ

ˎ
šùŞŐˎ˰ˇ˰ʯäµīę˰ľŰĚģ˕ĊŖőŔµĻŦþŊù˰ʯʾˀ˅˄ʲʾ˃˃˫ŘÝ˰ˉ˔˰Ěµý˰ʭµŕ

ãęùŘ˙ŕ˰ŏĕĚáŐŞŎě˰ãʭŕĖőęùŘğ˰ʭŕ


ŐŰù˰ŔČŞĄőĚŃ˰ŔÝŏʭ˙ğí˰ĕŘċŗ˰ěù˰Ěþē˰äďŗ˰łŰĚį˰ěù˰ŏíĂŀŕ˰ãʭŕäŎ˰ŔőʭáŐŰùěù˰
Ėŕĕ˰Ăğù˰ŐÞ˙Ŏ˰ʯŗę

ŏʭ˙ğí˰˫ĖŒŰí˰ęĕ˰˛µŞŊĕ˰ùę˰Ăŀŕ˰ĕĖķ˰ʯãʭÝŘý˰ĞŰęŘŎ˰
ĖğĚý˰āʭþćù˰Ŕý˰äŒŰĕ˰ ę˫ùĜá˰ŗ˰ĕŘģ˰ľĤÝ˰ãĚâŰĕ˰ãʭŕ

˰āĚĈÝ˰ĚýŎäáŞĕĚŗ˰ęŗíĕʭŰŎäĕŘģ˰ěù˰äÞŰ˰ʯĄŀâģäʭŕ´ʭŞģù˰˫ŗĚá˰Ŕğ˰ĕŘċŗ˰ĚâőʭŞý˰ŔÝ˰Ăğù˰äăʭŰí˰ŏíĚŃ˰ã

˰ęĕ˰ŔÝ˰äŰʭŞģù˕˰ĖŒĄĠŕ˰ōŊʭķ˰ęĕŏʭ˙ğíʭŕʯĖŒĄĠŕģùŞʭ˰ĂĿʭŰ˰ŐŞŎě˰ãŗę˰ŔÝ˰äŰŎäĕŘģŗ˰ŐŞµý˰ŔµÝ˰äŰʭŞµģù

ŏʭ˙ğí˰ʯāʭŰí˰ęĕ˰ŐŞŎě˰ěù˰ĕùĚŎ˰ŗ˰ĖőĕŘċŘŎ˰ŐŞŎě˰ŗ˰ʭŕŎěŞŐʭŕĕęùĕ˰ĕŘµċŗ˰ŏʭŖċ˰ęĕ˰ŔÝ˰Ăğù˰ãĕĖĸĄŎ˰ã˔


ęŘŎŰĞ˰Ŕ˙ŋÝ˰ŔÝ˰äăʭŰí˰ŗ˰ŁŘĿ˰ŔŰí˰Ŕý˰ŉťĖĄğù˰ʭý˰ãʭÝŘýˈŐŞ˙ŊʭĸŊù˰ˇäŎ˰ĖőęùĕŰŘő˰ʲĖĠˈŏʭ˙µğí˰ŐŰùĚýʭŒý˰ʭµŕ

ŐŞŎě˰ŗ˰ĖőĕĖĸĄŎßęĜý˰ěù˰äÞŰ˰ŐŰù˰ŗ˰ĜŞő˰ʭŕĚăŰŐĄŀâģäʭŕã˰ŏí˰ěù˰äµŒĄŎ˰ęĕ˰ŔÝ˰Ăğù˰ŏíĚŃ˰ĖŰĖċ˰˫ĖŒőùŘē

ŐŞŎě˰ŔÝ˰ĖýʭŞý˰ùę˰üŋİŎ˰ŐŰù˰ŌŦķù˰ŏʭŎěäŎ˰ʭŎ˰ŐŞŎě˰ĖŒőʭŎ˰äŰʭŕŏʭµĠőù˰ŔµÝ˰ĖőŘģ˰ĂĿʭŰ˰ŏʭŖċ˰ęĕ˰ĖŒőùŘă˰ʭŕ

ŔĄĠőùŘĄő˰ʭŎ˰ŏʭŎě˰ęĕ˰ěŘŒŕ
ĖµŒŒÝ˰äğęùŗ˰Ėőù˰ˇ˕ʯãʭµÝŘýʭńŎŰŔµĠùʯāùęŘµă˰ŏʭµŞŎ˰ãČőùµŞ˛ʯŏíĚµŃōµŋķ˰ŗ˰ʯ

ʾˀ˅˃ʲʾ˅ˆ	ʾˆʿ˰ĢŞÏ˰ùę˰āʭŰí˰äŎŦğù˰ŏùĖŒ˙ĤŰĖőù˰ŔÝ˰äĄŃĕ˰ʭý˰ŔĄþŊù˰
˔˫ĕĚýĖőùʯŘŋċµ˙őäĕŗęŗĄőŞŔµČ

˰ĆĐýĕęŘŎ˰āʭŰí˰ěù˰ŔÝ˰äŋÝŎäáŞĕĚ˰ùęŎäŏùŘăĕĚÝ˰ŔħŦē˰˛Űė˰ęĕʲ

ʴ˰µŔý˰ĢŒŰĚĿí˰ãùĚý˰ ę˫ŗĕ˰Ģģ˰ĕŘċŗˉŌŘ˙ķ˰ęŘį

ʵ˰µďùĚŎ˰ĭŦĄēù˰ĢŒŰĚĿí˰˛ŏʭ˙ğíʭŕŗˉŐŞŎě˰ĢŒŰĚĿí

ʶ˰µ˰ŔÝ˰Ėďùŗ˰äŰùĖĄýù˰ŌĚċ˰ěù˰ŏʭŖċ˰ĢŒŰĚĿí˫ĕŘăùŗ˰˫ĕŘý˰ōÝùĚĄŎ˰ãˉĖŰĕĚá˰ÜŀŒŎ˰ĞÐğ



ʵʴʷ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϬϱͲϮϯϬ
�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
���������������������

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

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

ʷ˰µ˰ĕĖĸăŏʭ˙ğíʭŕŗ˰ĕĖĸăŎěŞŐʭŕˉ

ʸ˰µ˰ĢŒŰĚĿí˰ÜŰ˰ĕŘċŗˈ˰ŐŞýŏʭ˙ğíʭŕŗŐŞŎěˇʲŏʭ˙ŕ˕ʴʼʶ
˔

˰ŏʭ˙ğí˰āʭŰí˰ĂŊťĕ˰ŔŎŦķ˰ŐŰùĚýʭŒýŗŐŞŎě˰ùęĚýŏʭ˙ğíŗŐŞŎěʭŎ˰ãĕŗãŘµŒĸŎŗĕĖµķ˰Ŕµý˰ùę˰Ăµŀŕ

˰ŏí˰äĸŃùŗ˰ãʭŒĸŎęĕĚĴőŎäáŞĕĚʯäŊʭďęĕŔÝãʭÝŘýʯ˰ĕĖµĸă˰ŔőʭµĤő˰ùę˰Ăµŀŕ˰ĕĖķŗŏʭ˙µğíŗŐŞµŎě˰ęĕ˰ùę

˰ĚĨĐŒŎ˰ŏí˰ãĕʭŎ˰ãʭŒĸŎŎäĖőùĕ
ŐŰùěùʯŗę˰ŐŰù˰Ŕý˰ŏʭķėùŔŋøĠŎ˰˫ʭâő˰ŔŎŦķ˰ŔÝ˙ķŞłĚă˰äµŖŊù˰āʭµŰí˰Ŕµý˰ã

˰ùę˰Ėőęùĕ˙őäŏùŘă
Ăģùĕ˰ęŗĕ˰ĚĴőěù

ʷ
ŐŞŎě

ęĕ˰ŔµŎŦķ˰ĚĴő˰ŔÝ˰Ăğù˰˫Ėģ˰ĕʭŒĄğù˰ãĕĖĸĄŎ˰āʭŰí˰Ŕý˰ŐŞŎě˰ĂÝĚď˰ĕęŘŎŗ˰äŰʭµþįʭþįŔµĠŰʭńŎ˰ʭµý˰ŏí

˰ĕęŘŎ˰ęĕ˰ãʭÝŘý˰ĞŰęŘŎŌùĖÝĚŕ˰äğęĚý˰ĕęŘŎ˰ęùĚŃäŎĕĚŞá


äŊʭńĄőù˨ĂÝĚď˨
ÜŰ

˰ŔŰí˰˛Űė˰ęĕ˰ŔŎŦķ3
Ē
Ȇ. Pý Qûp

P
ò PñPä PÄȲP=T8

P T
Ą. Qô2�ÜŋŎ˕ʾ˂˔ˉŎʭőŞŏĖ˰Ōʭµő˰Ŕµý˰ùę˰ŐŞµŎěˈŉŘµŊė˰ˇ˰ĚµŞþĸă˰ŗ

ŐŰù˰ãŗę˰ĚĤý˰ŔÝŔőʭģʭŕ˰ʯĕęùĕ˰ęùĚŃ˰ŏí˰ãę˫ʭģùù˰Őģŗę˰ãŎäĖőùĕŐŰù˰Ŕý˰ʯ˰ŗ˰Ăµğù˰āùęʭŞğ˰ěù˰äÞŰ˰ĜŞő˰ŐŞŎě˰ŔÝ

˰ŗ˰āðŞŕ˰ōŋķ˰ŔÝ˰Ăğù˰äĄńŞńď˰ŏʭ˙ŕ˰ŐŰùŏʭ˙ğíğʭŒģ˰ěù˰Ėĸý˰äŏĚŃʭŕ˰ŔµĄĿʭŰ˰Ăµğĕ˰ŏí˰Ŕµý˰äµğęĚý˰ŗ˰ĆµĐý

ʯäŰʭþįʭþį˕˰ĂğùŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʾˀ˅ˁʲʿʽ�ʾˁ˰ŔŰí˰˛Űė˰ęĕ˰ŗ˰ˉ˔3
Ē
Ȇ.p

P
ò PñPä PÄȲM.ÌB Tü Pɏ P=T8

P T
Ą. Qô

P
ò PñPä PÄ PJȲé Tôā

Ē
ó Pä
P
ò MĉQ» QÑ ¸üȲHJ QÌP¿ TüPȩ Tô2�ĽĚēě˕ʾʽ˔ˉŔý˰ʲĂğù˰˫ĕŘŎĚĿ˰ŗ˰˫ĕŘ˙ő˰ʭŀĄÝù˰ŏí˰ĚŞĠŀăˈ˰ĖµőŗùĖē

ŏí˰ʯĖŞýʭŰ˰ġęŗĚÏ˰ŏí˰ŐŎùĕ˰ęĕ˰ŔÝ˰ĖŰĚĿí˰ãęŘį˰ʭ˙ģ˰ãùĚý˰ùę˰ŐŞŎě˰ŔÝ˰Ăğù˰äĠÝ˰ŏí˰ ę˫ùŘµŖá˰ęĕ˰ŉʭŀįù˰ŔÝ˰ęŘį

˰ŘĤő˰ŗ˰˫Ėģ˰ĂŞýĚă˰Ř˙ő˰ŗŎäĖŒŒÝ˰ŐŞŎě˰ęĕ˰ŏʭĄŰùĚý˰ŗ˫ùęʭŕ˰ŗ˫ùĚáęĜýʭŕŔý˰ʭă˰ĕĚÝ˰Ăğęĕ˰äŰ˰ŔŋŞğŗŏíʭŕŔý˰ãŘµğ


ĖŰŘģ˰ĂŰùĖŕ˰ŗ˰ŔĄĿʭŰ˰˫ùę˰ĕŘē˰ĖħʭńŎ˰ˇʲŏʭ˙ŕ˕ʾ˅�˅ˆˉʾˁ�˅ˁäŊʭďęĕ˰ˉ˔˰ŔŰí˰ęĕ˰ŔÝĚÝŰŔµ˙3RñB
PäT
P
Ĥ TôB

P
Ɏ
P
*

M.6¸üRõ P=T8
P T
Ą.2˕ðþő�˄˰ˉ˔Ŕ˙ŋÝ˰ŔÝ˰Ăğù˰ãęùĚŃ˰ŗ˰ĚĄĠý˰ãʭŒĸŎ˰Ŕý˰ʯĕʭŖŎ˰ĽĚĨă˰ŏí˰ęĕŎäĕŘģ˰ŔµÝ˰äµģĚĿ˰Ěµý˰ŗ

˰ŏí˰ãŗęŎäĤőŞĖŒŒ˰ŁŦįù˰ĜŞő˰ʯŎäĕĕĚá˰ʭ˙µģ˰ãùĚµý˰ùę˰ŐŞµŎě˰ŔµÝ˰ōŰĕŘþő˰ʭŎ˰ĚâŎ˰ŔÝ˰Ăğù˰ŐŰù˰Ŕŋ˙ċ˰ãʭŒĸŎ˰ŗ

ʲŏʭ˙ŕ˕˰ĖŞŒÝ˰ĽĚĨă˰ŗ˰ĖŰĚŞá˰ęùĚŃ˰ŏí˰ęĕ˰ĖŞőùŘĄý˰ʭă˰ōŰĕĚÝ˰˫ʭáęùĚŃʿʽ�ʿ˂˅˔


˰ŔŰí˰ŏʭĤŰù3RƬ PJ M0 PÌRõ¸Ä ¸üQ» PÒT
P
ı PF¸»R

T
Ŀ. KPÎP¾ PJB QöPȩR/¸ÈB

ĒÒɎ. ĒÎB Pɏ ēÎ2�˛µ˙ő˕ʻʻ˔ˉùęŏíěùĂµŖċ˰ęĕ˰ŔµÝ

˰ĂŎʭŞŃ˰āʭŰí˰ŁʭŞğʯĂğù˰ŔĄĿĚáęùĚŃ˰ĂŎʭŞŃ˰ŏʭ˙ŕ˰ ę˫ʭýęĕµŎäĖµőùĕ˰ŗę˫ʭµÏù˰ľŞµħŘă˰ùę˰ěŗę˰ŏí˰ĶŰʭµŃŗ˰ěù˰ã

ŎäĖŒÝěù˰Ăğù˰āęʭþķ˰ŔÝʲ˰ŏĕʭĄĿù˰˫ùę˰Ŕý˫ŘÝʭŕ˰ĜµŞő˰ŏíĚµŃ˰ĚµâŰĕ˰ãʭµċ˰ęĕ˰ĖµőŗùĖē˰ŔŞµĬŃ˰ŐµŰù˰ ę˫ʭýęĕ˰ŔÝ

˰ʲĂğù˰˫ĕŘŎĚĿ3PJQÑPƷR1
QF¸P»R
T
Ŀ.T½Pø Pǔ

P
é

M
¸º. P Pǩ2�ʭþő˕ʵʳ˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

˰ŔŰí˰ęĕ˰ŔŎŦķ˰ŔĄþŊù3RƬ PJ M0 PÌRõ¸Ä ¸üQ» PÒT
P
ı PF¸»R

T
Ŀ. KPÎP¾ PJR/¸È ĒÒɎ. ĒÎ Pɏ ēÎ QöPȩ2�˛˙ő˕ʻʻ˔ˉ˰ùę˰ĚµâŰĕ˰ŉŘŃ˰ŗĕ

˰ŏʭŞýŎäĖŒÝ
˰äÞŰŐŰùŔÝ˰˛˙ď˰ãĚŕŘċ˰ĂÝĚď˰Ěý˰ùę˰ŔŰí˫ĕĚÝĖőùˉ˰ʭµý˰āùĕŘµċŘŎ˰äŎʭ˙ă˰ŔÝ˰ĎŞīŘă˰ŐŰù˰ʭý

ŘċĚ˫ŕ˰ŏʭĤăùėŔýãŘğ˰ęĕ˰ĕŘē˰ĕŘċŗ˰ĂŰʭĻĂÝĚďĖőù˰ãùĖµē˰Ŕµý˰ĵŘµċę˰ŗ˰ĚµĤď˰ãʭµŒĸŎ˰ŏʭµ˙ŕ˰ŐµŰù˰ŗ

˰ʯ˫ĖĤő˰ʭÏ˰Ŕý˰äĄŎʭŞŃ˰ŔÝ˰ěŗĚŎù˰ãùĚý˰ʭŒĸŎ˰ŐŰù˰ŗ˰Ăğù˰ŏʭĐþğüğʭŒŎĚăŰŐĂğʭŒĸŎʯ˰ãùĚýŐŰùŔÝµ˙őäŏùŘµă

ĂĿĚá˰ĽĚĳ˰ùę˰ĂŎʭŞŃ˰ěŗęʯ˰ŏĖŰĕ˰ĖŎʭċ˰ãùĚý˰ōŕ˫ŘÝʭŕ˰ĂÝĚď˰ãùĚý˰ōŕ˰ŗŏíʭŕ˰ˉĚýù˰ŏŘ×˰ŌŗĕŐŰùŔµÝ˰ŏí

˰˛˙ď˰ŐŞŎě˰äŊʭńĄőù˰ĂÝĚď˰Ěý˰ùę˫ĕĚÝĖőù˰ŔÝĚĴőěù˰ʭŒĸŎ˰ŐŰù˰ŏʭĤŰùŔµýãĕŘēĕŘēĂµğù˰äýŘµē˰ãʭµŒĸŎ˰ʯʯ

˰ĚâŎŐŰùŔÝ˰ŏí˰ŔċŘĄŎ˰ŉʭÞģù˰ʭă˰ŗĕŎäĕŘģ
ĂĠĔőŐŰù˰ʯŔÝĚý˰ĝʭğù˰ěù˰ŔŀŰĚģ˰ŔŰí˰ʭŒĸŎ˰ŐŰùĢŞµÏ˰ŗ˰ĞµÏ

˰ŗ˰˫ĖŰĚý˰ĕŘēʭő˰ĭŘýĚŎŎäĕŘģʯ˰Ŕý˰Ķċùę˰ġĖĸýʭŎ˰ōŕ˰ŗ˰ŏí˰˛þŃʭŎ˰ōŕ˰ŏŘ×ĕŘý˰ĂŎʭŞŃˉ˰ŌŗĕŐŰùŔÝ˰ŐµŰù˰ʭµý

˰Ŕŋ˙ċ˰ŉʭĨăù˰ʯäáĖŰĚýˈŔˏ ˒őˎóˑþˑēˎŞĚːʭ ˎ̇ ýˑŏˎŘŋˏĸˎŀ˓ăˎ˰ˇŔý˰ĜŞő˰ĢŋþŃʭŎ˰Ŕý˰ōŕŎäĕęŘē˕ŏʭ˙ŕʲʴʸ�ʷʷʵ˔


äŊʭµńĄőù ĂµÝĚď Ěµý äµŋŞŊĕ
ˍ
ʭĄďùĚħ ùę ŔŰí ŐŰù ʯŏíĚŃ ěʭČķù ûʭĄÝ ęĕ ŔŎŦķ ŔÝ Ăģùĕ ŔċŘă ĖŰʭý ŔĄþŊù

˰ŔĄĿĚá˰ŐŞŎěĂğùŏí˰ŗĚŃ˰ä˙ŋķ˰ěʭČķù˰ùę˰ŏíŔýûʭĠď˫ĕęŗí˰ŔĄģùĕ˰ŏʭŞý˰ŗĂğùʲˈ˰ĢŞµÏ˰ŉʭğ˰ęùĜŕ˰ěù˰ĢŞý

˰ěùŏíŔÝ˰ĚĴő˰ĖŞŰðă˰ʭý˰ŗ˰ĖŒÝ˰ĵùĚĄēù˰ùę˰ĕŘē˰ŐŞýęŗĕ˰ʯŔŋŞŊʭáˈĚŋÐÝÜµŞőĚÐÝ˰ŗ˰ˇ˰ŏʭµŖċ˰ĂµŰĜÝĚŎ˰ěù˰ùę˰ŐŞµŎě

˰äĄĠŕĕęŗíęĕŐŞŎě˰äŊʭńĄőù˰ĂÝĚď˰ʯŌʭČőùĚğ˰ŗĕŘģ˰ľĤÝʯ˰ōŰĚÝ˰ŏíĚŃŔýĂďùĚħ˰ʲĂµğù˰ŔĄŀáˈŗˎãĚˎµ
ˎ
ă

ˎ
ŉʭþČˑ

˓
ŊùĠˎĐ˓

ˎ
ăʭŖþˏÿ̱

ˎ
ĖŎˑʭċŗˎŕˑä˒Ěˏ ˏ̇

ˎ
ă˒ĚˎŎˎûˑʭĐ ˒ĠˎŊùˇ�˛˙ő˕ʻʻˉ˔ˈŎäęùĖŒÏ˰ŔÝ˰ãŏíʭŕäýĂÝĚďĖµőù˰ŉʭµď˰ŗ

ŏíŔÝŏíʭŕʭğíĚýù˰ęĕĂÝĚďĖőù
ˇōŰĚÝ˰ŏíĚŃäőùŗùĚĿ˰āùęʭģùęĕŐµŰùĕęŘµŎĕęùĕ˰äµăùĚŞþĸă˰ʭµý˰ŐŞµŎě˰ěù˰ŗ

ę˫ùŘŖá˰ŏŘ×ęùŘŕùę˰ĚĄģ˰ŗĕʭŰ
Ăğù˰˫ĕĚÝˇ˰ʯŏíĚŃ˰ěʭČķù˰ʯäŰʭþįʭþį˕ʴʶʹʵʲʴʷ˔


äĸīŗ˨ĂÝĚď˨
ŗĕ

˰ŔŰí˰ŏíĚŃ˰ěʭČķù˰ûʭĄÝ˰ŔŎĖńŎ˰ęĕ˰ŔŎŦķ3R ò7 PÌ TäPȨ P=T8
P T
Ą. PJ ¸û¸ÇP62�āʭķěʭő˕ʶʳ˔ˉ˰ĂµÝĚď˰˛ŞŊĕ˰ùę

˰äĸīŗŎäĖőùĕ˰ŏʭŞý˰ŗŎäĕęùĕʲŔÝˈęùĜŕŉʭğ˰ěù˰ĢŞÏŏíŔÝˈŔŋŞŊʭá˰ˇ˰ŐĔµğ˰ĕŘē˰ęŗĕ˰Ŕý˰ŐŞŎě˰ĂÝĚď˰ěù

˰ŏʭĤŞĤÝ˰ŗ˰ĖŰŘáäýùĖēěùŌŘÞĐŎ˰ùę˰ŗù˰ĚþēŌùĖķù˰ŔýĖŒŰʭ˙ő˰ŗù˰ŗŔýęʭ×ʭőŔýŘăŔŎʭő˰ùę˰ĕŘµē˰äĔŰęʭµăʭµĬŎù

ĖŒÝ˰ŏíĚŃ˰ʯŔýĂďùĚħ˰ŔŰí˰ęĕ˰ŐµŞŎě˰ĢēĚ×˰ěù3PJP=T8
P T
Ą.PÌ TäPȨP Rò7¸û¸ÇP62�āʭķěʭő˕ʶʳ˰ˉ˔˰˫ĕĚµÝ˰ĆĐý

˰ĆŰĕʭďù˰ęĕ˰ŗ˰Ăğù˛ŕùýŞĂEŔýãęĖŃ˰ŔµÝ˰˫ĖµŰĕĚá˰ĆĐý˰ŏí˰ěùˈŘµďĕĩęťù˰ˇŏʭµâ˙ŕ˰ĕĜőʭµýě˰˫Ėµģ

Ăğùˇ˕ŏíĚŃ˰ěʭČķù˰ʯäŰʭþįʭþį˰ʯʴʶʹʵʲʴʶ˔


˰ŏùĜŞ˙Ŋù˰ęĕ˰ŔŰí˰ŐŰù˰˛Űė˰ęĕ˰ŏʭĤŰù˰ŔĄþŊùę˫ʭģùù˰ʭµŀĄÝù˰ŔµŰí˰ŐµŰù˰ĚŞµĠŀă˰Ŕµý˰ĮńĿ˰ŗ˰ĖőęùĖő˰üŋİŎ˰ŐŰù˰Ŕý˰ã

˫ĕŘ˙őĖőù˰ŗŔ˙ŋÝ˰ŔµŰí˰ęĕ˰ŘĐį˰Ŕ˙ŋÝ˰ĖŒőʭ˙ŕ˰ŁŘĿ˰ŔŰí˰ęĕ˰ùę˰Řďĕ3R=T8
P T
Ą.PJ¸B Põ PJ¸B Pû¸ PÈ PÝ2�Ğ˙µģ˕ʹ˔ˉ˰Ŕµý

˰ʭŒĸŎ˰ŏĕĚĄĠá˰ãʭŒĸŎ˫ĕĚÝĖőù
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�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

˰ŔŰí˰ęĕ˰ŏʭĤŰù3Ɩ ĒHR,
Ē
óɎ. RCĉR¿ TÊ. PJ R=T8

P T
Ą. PJ R1.J¸ö ĒÒɎ. Rë

T
ó PÊā8¸üĒǽ. PJ Rñ2ŉí˕ŏùĚ˙ķ�ʴʼʳĎŞīŘă˰ęĕ˰ˉ˔

ěŗę˰ŗ˰üģ˰ĽŦĄēùʯ˰ŐŞŎě˰äĸīŗ˰ĂÝĚď˰Ŕý˰ ę˫ʭģù˫ĕŘ˙őĖőù˰ŏʭŞý˰ŗŔĄģùĕĖőù˰ʲ˰ŏʭ˙ŕ˰ʯěŗę˰ŗ˰üģ˰ĽŦĄēù

˰ŗ˰˫ʭăŘÝ˰ŗ˰ŏĖģĕʭŰě˰ŗ˰ōÝĖŒŋýäőĖģŎùŘķ˰ěù˰˛Ŏʭķ˰ŗĕ˰ĵʭ˙Ąċù˰Ěįʭē˰Ŕý˰ŔÝ˰Ăğù˰üģ˰Ěý˰ĩęʭķ˰äĸŞþį˰˛

˰ěŗę˰ŗŎäĕŘģ˰˛Ŏʭķ˰ŗĕ˰ěù˰ŐŞŊŗù˰ŗāęʭþķĂğù˰Ěµŕ˰ęĕ˰ŔµÝ˰ĕŘµē˰ĜµÝĚŎ˰ęŗĕ˰Ěµý˰ŐŞµŎě˰äĸīŗ˰ĂÝĚď˰ěù

ĂĠŞýęʭŖ×ŗŰ˰ĂķʭğÜęʭý˰ùę˰ęŗĕ˰ŐŰùŎäĖőě˰ĖµŰĖÏ˰ěŗę˰ŗ˰üµģ˰ŏùęŗĕ˰ŐŰù˰ěù˰ŗµŎäíµŰĖ
ˇ˕ʯäŰʭµþįʭþį

ŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʴ�ʷʳʵ˔


ʯãʭÝŘý˰ĞŰęŘŎùĚýŞīŘă˰ãʯŐŞŎě˰āʭŰí˰Ď×ŞĢŒäŎĚý˰ ùę˰ãĚâŰĕʯĥŘĨē˰ŐŰù˰ęĕ˰ŗ˰ĖŒŰĜáŰíăʭ˰ʭý˰ äŔµþŒċʭŕ˰ã

ʯäŎŘ˙ķę˫ŗĕʯʭŕʭŰęĕ˰ŗ˰ûíáĖŎíĚýäʭŕ˰ĆĐý˰ ùę˰ŐŞŎě˰Řċ˰ŗ˰ŐŞŎě˰ãŎäĖŒÝ˰ĚŞµĠŀă˰ʭµý˰ äâŒŕʭµ˙ŕ˰ãʭĄµğùę˰ęĕ˰ŔµÝ

ʯãʭÝŘý̞ ˰Ăğù˰ęŘÝĘŎ˰āʭŰíʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùŞ˛ʯŏíĚŃŗ˰ʯōŋķʴʶʻʹ˰ʲʵʶʴ	ʵʷʺ
˔

Ŕİýùę˨
Ŕğ˨ĕŘċŗ˨ŗ˨ŐŞŎě˨ĢŎùęí˨ŐŞý˨ōŞńĄĠŎˬŘÝʭŕ

˰ŔŰí˰ĚŞĠŀă˰ęĕ˰ŔŎŦķ3Ɯ
T
ò
P
*PJRƖRź.J P8 R=T8

P T
Ą.öP¾ TH

P
*āR º

PÌBȲô2˕ŏʭµ˙ńŊ˰�ʴʳˉ˛µĐő˰�ʴʸ˰˔µŎäʭŎĚĿµŰĖ˰ʲ

˰äŒĸŰ˫ŘÝʭŕ˰ĕŘµē˰ŐŰù˰ŗ˰ĖŒÞő˰ûĚİĬŎ˰ùę˰ʭ˙ģ˰ŗ˰ŔĄĤâő˰ûùĚİīù˰ęʭ×ĕ˰ŐŞŎě˰ʭă˰ĕʭŖő˰ŐŞŎě˰ęĕ˰äĔŎʭģ˰ã

ĕęùĕ˰ęʭĸģùʯ˰ĚýŐŰùŔÝ˰ŐŞýŘÝ˫ʭŕ˰ŗŔŊĜŊěʭŕŔİýùęùĂğù˰ōŞńĄĠŎ˰ã˕ʯäŰʭþįʭþįŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚµńŊù

ʴʶʻʷʲʴʹʯ�ʵʵʵˉʴʵ˰�ʵʶʳ˔˰ˉ˰ŔŰí˰ĚŞĠŀă˰ęĕ˰ŗ3RƖ ¸ù
T
ó Pä PÄ PJRź.J P8 R=T8

P T
Ą.öP¾ TH

P
*āôBRüR º

PÌ2�´ʭµŞþőù˕ʶʴ˔ˉ

ˈ˰ŐŞŎě˰ęĕ˫ŘÝʭŕĖőʭþŒČý˰ùę˰5ŌĕĚŎ�7˰ŏʭőí˰5ŐŞŎě7˰ùĕʭþŎ˰ʭă˰ōŰĕʭŖő˰ęùŘĄğù˰äŰˇ
ŗí˫ĕę˰ŐŞµŎě˰ęĕ˰ʭµŎ˰ŔÝ˰Ăğù

˫ŘÝʭŕ˰ʯŔĄĤâő˰ŏʭğŘő˰ŗ˰ûùĚİīù˰ęʭ×ĕ˰ŐŞŎě˰ʭă˰ōŰĕùĕ˰ęùĚŃ˰ęùŘĄğù˰äŰŏʭĠőùʭŕ˰äáĖµőě˰ŏí˰ãŗę˰Ěµý˰ĖµŒőùŘĄý

˰ŐŰù˰ęĕ˰ʭŎ˰ŗ˰ĖŒŒÝ˫ŘÝʭŕ˰ʯ˫ùęʭŕ˰đùĚĿ˰äŰōŰĕùĕęùĚŃ˰ŌĕĚŎ˰ʭăŔýãŘğ˰ŏʭµįŗù˰Ŕµý˰ĖŒőùŘĄý˰ŗ˰ĖŒýʭŰ˰˫ùę˰ĕŘē˰ĖħʭńŎ

˰ŔŰí˰ŐŰù˰
ĖőŗĚý˰ĕŘē˰üŋİŎ˰ŐŰù˰ĚýĂŊťĕ˰ĕęùĕŔÝ˰ĕŘċŗ˫ŘÝʭµŕ˰ŏí˰ŏĕŘµþő˰ûĚİµĬŎ˰ŗ˰ŐŞµŎě˰ĢµŎùęí˰ęĕ

ãĚŞćðăĕŘþő˰Ěáù˰ŔÝ˰ĕęùĕ˰ĥŘĨĔŎ˰ŗ˰ōŞńĄĠŎʯ˰ûĚİµĬŎ˰ŐŞµŎě˰ĚĤŃµŎäĖµģ˰ęʭµ×ĕ˰ŏí˰äµŰŗę˰ŔĄµğŘÏ˰ŗ

˰äŎùęíʭőŎäĕĚáŰĖ˕ŏʭ˙ŕ˰ʲʾˁ�ˀʽ˂˔


˰ãʭÝŘý˰ĞŰęŘŎęĕŐ˙ī˰ŏʭŞý˰ʯŔŒŞŎě˰ŐŰù˰ęĕ˰āʭŰí˰ĚÝĘăäŎĖŒÝŔÝ˰ŐĄĿĚá˰ęùĚŃ˰üŞăĚă˫ŘÝʭŕüğʭŒŎ˰ʭý

˰āʭþćŗęùĚńĄğù˰ĂğùŗŐŰù˰ʭý˰ĚŎù˫ĕùĕʭŕ˰ãŐŞŎěäğʭŒģ
ˍ
ŦŎʭÝ˰ęʭáěʭğ˕˰ĂµğùʯãʭµÝŘýʭńŎŰŔµĠù˰ŏʭµŞŎ˰ã

ʯāùęŘăČőùŞ˛ʯŏíĚŃōŋķ˰ŗʯʴʶʻʹ˰ʲʵʷʹ˔

ŐŞŎě˨Ŕýėʭċ˨
ęʭŖ×

˰ŔŎŦķ˰äŰʭþįʭþį˰ŔŎĖńŎ˰ęĕ˰ûʭĄÝ˰ęŗíĕʭŰ˰ŏíĚŃ˰ěʭČķùŎäĕŘģ˰ěù˰ĢŞý˰ōŰĚÝ˰ŏíĚŃ˰ŔÝęùĜŕŉʭğ˰ěù˰ĢŞÏ

ċ˰ěù˰ŐăŘŞő˰ĖŊŘă˰ŔŰí˰ęĕ˰ŐŞŎě˰Ŕýėʭ3
P=T8
P T
Ą. Rñ

PäT
P
Ĥ Tô

P
Ɏ
P
*ï

M
¸¾¸ê2�āŦğĚŎ˕ʵʸ˔ˉĚþē˫ĕùĕŗŎäŘáŰĖ˰ŐŞµŎě˰ʲ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

˰ùęûĘċ˫ĖŒŒÝ
ōŰĖŰĚĿí˰ęĕ˫ĕʭŕ˰āĕťŗ˰ěù˰ĢŞÏ˰ŔÝ˰ĚŞĠŀăˈŐăŘŞő˰ˇĂğù˰˫Ėģ˰ŔĄģŘőʯ˰ŔµÝ˰˫ĖŰĕĚá˰ĎŰĚĨă

ˈāʭŀÝ˰ˇĂğù˰ŏĕĚÝ˰ûĘċ˰ãʭŒĸŎ˰Ŕý˕ʯŏíĚµŃ˰ěʭµČķù˰ʯäŰʭµþįʭþįʴʶʹʵʲʴʵ˔˰
ʭµĤŰù˰ŔµĄþŊù˰ĚŞµĠŀă˰ęĕ˰ŏ

ŔŀŰĚģ˰ŔŰí˰ŐŰù˰˛Űė˰ęĕ˰ŏùĜŞ˙ŊùʯŔ˙ŋÝˈāʭŀÝ˰ˇ˰ŗ˙ŕŒØŞŐŔ˙ŋÝˈĂŀÝ˰ˇ˰ãʭŒĸŎ˰Ŕý˰ùęĶ˙ċŏĕĚÝ˰ŗŔ˙Ş˙ī

ŏĕĚÝ˫ĕęŗíĖőù˰ŏʭŞý˰ŔŰí˰ãʭŒĸŎ˰ęĕ˰ŗŔĄģùĕĖőùōŰĕĚÝ˰āʭŀÝ˰ùę˰ŐŞŎě˰ŔÝ˰ōŰĕŘþő˰ʭŎ˰ĚâŎ˰ʲˉ˰ōŰĕĚµÝ˰ŏʭŒ×˰äŒĸŰ

˰Ķ˙ċ˰ĕŘē˰ęĕ˰ùę˰ŏʭáĖŒý˰Ŕ˙ŕ˰ŔÝŎäĖŒÝʯ˰Ŕ×˫ĕĚŎʭŕ˰Ŕ×˰ŗĖőě˫ʭŕ
ùę

ŔŰí˰˛Űė˰ęĕ˰ŏʭĤŰù˰ŐŞŒØ˙ŕʲ3Tý
P
Ɏ Tñ

Q
ìǓRƖ PHR ¶ĉPɏ R=T8

P T
Ą.ȲN¼ĀĕɃR· Pö TÞ Qõ PHý QÕ TöPǐ

P
ó Pã ¸

T
ǽĒ Pǆ

P
òāR(¸öB ĒÒɎ. P÷Rõ TôRü

P
ó Pɏ

M
ǔĈý QÑP82�´ùĚğù˕ʼʸ˔ˉ˰äµőíĚŃ˰āùĚµŞþĸă˰ľŰʭµİŊ˰ěù˰ùę˰äµŒŞŎě˰äáĖµőě˰ŗ˰˫ĕĚµÝ˰ ę˫ʭµģù˰ŐŞµŎě˰Ŕýėʭċ˰Ŕý

ŎäĖőùĕˉŰí˰ěù˰ĢĔý˰ŐŰù˰ùĚŰě˰Ŕ3RƖR ¶ĉ Pɏ R=T8
P T
Ą.ȲN¼ĀĕɃR· Pö TÞ Qõ PHý QÕ TöPǐ2˰ěù˰äőʭÞŎ˰ŉʭńĄőù˰ŗ˰ŐĄĿę˰ãʭŒĸŎ˰Ŕý˰ùę

ŐŰùŘğ˰ŔýŏíęùĚŃ˰ŗ˰ŔĄĠőùĕ˰ŐŞŎě˰ãŘğ˰ěù˰ùę˰ŐŞµŎě˰Ŕýėʭċ˰ĂĐă˰ŐĄĿĚáŐµģŗęĚăŰŐ˰ãĕʭµŎ˰äáĖµőě˰ĥùŘµē

˰ŐŞŎě˫ĕĚ˙ģĚý˕˰ĖőùʯäŰʭþįʭþįŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʴʶ�ʵʵʵ˔


ě˨ĂŰŗĚÝ˨
ĊŒÏŐŞŎ

˰äáĖµőě˰Ľʭµħ˰ŗ˰ĎİµĠŎ˰äµŒŞŎě˰ãŗę˰Ěµý˰ŔµÝ˰˫ĕŘµý˰ęŗʭý˰ŐŰù˰Ěý˰ĖŰĕ˰Ăĸğŗ˰ŌĖķ˰Ăŋķ˰Ŕý˰ãŗĖý˰ĚĤý

ŎäĖŒÝ˰ʯŔýĊŰęĖă˰ʯŏùĖŒ˙ĤőùĕŌùĖÝĚŕ˰ĚĴő˰Ŕý˰
ĖőĖģ˰ęŘĨĄŎ˰ŐŞŎě˰ãùĚý˰äŋÞģŎäĖğęʯ˰ŐŞŊŗù˰ąęŘĻʭĈŞĿ

Ėģ˰ŐŞŎě˰ĂŰŗĚÝ˰Ŕý˰˛÷ʭŃ˰ŔÝ˰ĕŘý˰äĠÝ
˰ŐŰù˰ĽŘĠē˰˫ĖŰĖÏ˰łŰĚį˰ěù˰ĜŞő˰ŘİğęùŔŋøĠŎćù˰Ŕý˰ùę
Ėőʭğę˰āʭþ
�¡Ë��,4£q�É�Ç7���H£x�/���,� Ì�� F�ÈÅ§Ç� F,¡ËÈª�¡Ê,� 7,� J6��§�� EØ¦,� 6ÏÎµ� 7,�¥q

�F'£Á�Ì��É�Ç7���H£x�J�¸¡Ç�F4,4���§Ê�4¡¬64�¤�Ê�F�ÈÅ§Ç�F,¡ËÈªÊ,4�7,�~�£�¡Ë�§ÍH
H�B6�ªÇ�ÉÈ°�Ç�/��'�64�,6�F'���Ï��-6�¼ÇG¡©¡Ê,�

˰ęĕ˰ùę˰ŁęʭµµĤŎ˰ěù˰ęŘµµĴŒŎ˰äŰʭµµþįʭþį˰ŔµµŎŦķ3ĉBB
P
é

T
ì
Q
*QôBB RÒS

R/PÎBBR ºRDR8¸BBÕ
Pö
T
Ɏ.PJR/R8¸BBç

Pö
T
Ɏ.¸BBSPøR ,

PHJ Q8R6¸BBí
P
ò2

˕�ĉęʭĸŎʷʳ˰ˉ˔Ŕİńőʭŕ˰ěù˰äŰłĿùʭŕ˰äŰŎäĖőùĕ˰ŏí˰ěù˰ŔőʭáęʭŖ×˰ŉŘĨĿ˰ęĕ˰ĖŞģęŘē˰ŔÝŔİńőʭŕ˰ĵŘŋįµŎäĖµŒÝ˰


˰ōŕ˰ùę˰ʭŒĸŎ˰ŐŰù˰ŉʭ˙Ąďù˰ŔĄþŊùŎäĖŕĕ˰ʯŁęʭµĤŎ˰ěù˰ĕùĚµŎ˰ŔµÝŁĚµĤŎʭŕ˰ŔµÞŋý˰ʯĖµģʭþő˰ĖŞµģęŘē˰ĥŘµĨē˰ã

ŁĚĤŎʭŕłŋİŎ˰ã˰ŁęʭĤŎ˰łŋİŎ˰ʭŰ˰ŗ˰ŏʭáęʭĄğ˕˰Ėģʭýʲŏʭ˙ŕʵʳ�ʼʵ˔˰
ŒØ˙ŕŞŐ˰ŁĚµĤŎ˰ŗĕ˰ěù˰ęŘµĴŒŎ˰ŔŎŦķ

˰ęĕ˰ùę3
SQ/P8R

Tǐ
P
ȰR
TǮPö
T
Ɏ.PJSQ/P8R

TǐPɊRÎ
Tç Pö
T
Ɏ.2˕Ő˙ďĚŊù�ʴʺ˔ˉ˰ŏʭĄĠŎě˰ŁĚĤŎ˰ŗ˰ŏʭĄĠýʭă˰ŁĚĤŎŎäĖőùĕ˰Ěįʭµē˰Ŕý˰ŔÝ

˰ĖŰĖÏ˰˛ĨĿ˰ęʭŖ×˰ŗĕ˰ŏí˰ŏĕŘý˰ʭċ˰ŗĕŎäíŰĖ˰Łùěęù˰ŗěŗęãŏùęùŘē˰ŌʭĴĄőùŎäĘÏŰĕĚʲŏʭ˙ŕ˕ʴʼ�ʴʴʵ
˔

˰ęĕĶ˙ċęŗí˰āʭŰí˰ŐŰù˰ãŎäŏùŘăäµēĚý˰ĽŦēĚµý˰ŔµŎŦķ˰ŔµÝ˰Ăģùĕ˰ŏʭŞý˰ùę˰ŔĄÞő˰ŐŰù˰ęĕ˰ŏùĚµĠŀŎ˰ěù

øĠŎ˰ʯāʭŰí˰ŐŰù˰ŉŦē˰ŔŋãŗĚÝŏĕŘý˰ŔČŞĄő˰ùę˰ŐŞŎěŔĄĿĚâőĖőù˰ʭŎù˰ˉ˰˛µŰė˰ęĕ˰ŏʭµĤŰù˰ŔÝ˰ĕĚÝ˰ŏʭĤőĚįʭē˰ĖŰʭý

˰ŔŰí3
Ē
Ȇ. Pý Qû PJpP=T8

P T
Ą. PJ R1.J¸ö ĒÒɎ. Pë

P
ó PÊƖ

P
* R¼Ē¿ RÑĀG¸2�ĕŘŕ˕ʺ˔ˉ˰ŐŰù˰ŔýŔŋøĠŎ˰ěù˰ęŘµĴŒŎ˰ŔµÝ˰ŔĄµģùĕ˰ ę˫ʭģù



ʵʴʻ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϬϱͲϮϯϬ
�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
���������������������

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

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

ˈāùŗʭ˙ğˇ˫Ėµģ˰ĶŃùŗ˰ŐŞŎě˰ Ě˫Ý˰ãťʭý˰Ěý˰ŔÝ˰ĕŘŖĤŎ˰ŗ˰äőʭ˙Ġċ˰łŋē˰ěù˰äăʭńþį˰ʯĂµğù˰Ŕµįʭďù˰ŏí˰Ěµý˰ŗ

˰ĢŒĄģùĕ˰Ŕįʭďù˰ŗ˰ĖőęùĕŐŰĖýĂŖċ˰ŔŀŰĚµģ˰ŔŰí˰ŗ˰Ăğù˰˛Þģ˰ãŗĚÝ˰ŐŞŎě˰ŔÝ˰Ăğù3ĀB RſTç
Ē
óɎ.BāP8¸BüĒǽ. Pñ

ĀQúQ»
Q
ó TÞÂ PÇɄ¸Â2�ĽùĚķù˕ʸʷ˔ˉ˰ĕŘē˰ãʭķĖŎ˰Ėŕʭģ˰ùęŔĄĿĚáĖőùˉ˰ùĚŰěµŎäĖµőʭ˙ŖĿʯĂµğù˰ěŗę˰ĚµŞáùĚĿ˰üµģ

˕ŏʭ˙ŕʲʴʳ�ʴʸʷ˔ˉŰŒĸ˰ŏí˰Ŕ˙ŕ˰äŏʭÞŎʭŕäŰùĚĿ˰ʯĕŘý˰ěŗę˰ŔÝ˰ùęŎäáŞĕĚĕŘþő˰ãŗĚÝ˰ŐŞŎě˰Ěáù˰ŗʯ˰ĎŞĐµħ

őùĚĿ ùę ěŗę ʯüģ
ˍ
ʭ˙÷ùĕ ōŞŰŘâý ʯĕŘþŎäáŞĕĚ˰ŉʭþőĕ˰ùę˰ŏí˰ŗŎäĖŒÝˉęŘħ˰ŐŰù˰ęĕ˰ùĚŰě˰ʯāäĄķʭğĖŒ×˰üµģ

˰ěŗę˰ŉʭþőĕ˰ŔýŎäĕŘý˰ŐŞŎě˰Ďİğ˰ãʭŖĄőù˰Ŕý˰ŏŘ×˰ŗŎäğęŞĖőĖʯ˰ěŗęäŎĚýĂĤá˰ŉʭþőĕ˰ùę˰üģ˰ŗŎäĕĚµÝ˰ŗ

ŔýäăęʭþķĚâŰĕ˰ěŗę˰ŉʭþőĕ˰Ŕý˰üģ˰ěŗę˰ÜŰ˰ʯãěŗę˰Ěŕ˰ęĕ˰ʲŎäĂĿę˰ĞµÏ˰ʯüµģ˰ŉʭµþőĕ˰Ŕý˰ěŗę˰ʯĚâŰĕ˰ěŗę˰ŗ

ŐŰùŔÝ˰ŏíĚŃŔýęŘį˰ěŗę˰ŉʭþőĕ˰Ŕý˰üģ˰ʲĕŘŎĚĿ˰łŋİŎµŎäĕŗęʯµý˰Ĝµċ˰Ăµğęĕ˰ŐŞµŎě˰ĂµŰŗĚÝ˰ʭä˙őęĕ˰ĖµŰí

äŰʭþįʭþį˕˰ʯŏùĜŞ˙Ŋù˰ĚŞĠŀă˰Ŕ˙ċĚăʯʴʶʻʼʲʴʳ�ʵʵʶ˔


˨
ĢģŏŘĄğʭŕĚŎʭő˨ã÷ä

˰ŏíĚŃ˰ěʭČķù˰ûʭĄÝ˰ŔŎĖńŎ˰ęĕ˰ŔŎŦķùŰŐŔőŘáŎäŘőŰĖĠʲˈ˰Ōʭµ˙ă˰ęĕ˰ĝŘµŞ˙ŋİý˰āðµŞŕ˰ŔÝ˰ãęʭáěŗę˰ęĕ

˰ä˙ŋķ˰˛ĿʭĐŎōÞďʭŎĚĿ˰ěù˰ŏíĚŃ˰ʯĕŘýŏŘĄğʭŕã÷ĚŎʭµőä˫ĕĚµÝ˰ĆµĐýʯµŎäŘáµŰĖˈ˰ʲµőŗùĖē˰ùę˰ŏʭ˙µğí˰Ė

ŏʭŒ×ŔÝŎäĚâőŰĖʯĂģùĚĿùĚý˰äőŘĄğ˰ŏŗĖý
ˇäŎʭâŒŕŔÝ˰ŌʭŎù˰ěùʭīęM˰ĚâŎ˰ʲĖőĖŞğĚÏŏʭ˙µğíʭŕ˰ŏŘĄµğ

˰ęĕ˰ʯãęí˰ʲĕŘŎĚĿ˰ʱĖőęùĕʭČőíŏŘĄğʭŕ˰ʭ˙ģ˰ŔÝ˰ĂĠŕ˰äŰ˙őäýŞŒŞĖ˕ʯäµőùĚĐýŏʭµŕĚþŊùʯʴʷʴʸ˰ʲʶ�ʵʵʷ˔


˰äğŘį˰ĒŞģęùĜŕŉʭğ˰ŔĄŀâő˰ŏíĚŃ˰ʲĂğù˰˫ĕŘŎĚĿ˰ĕŘē˰ĚŞĠŀă˰ęĕ˰ĢŞÏˈğ˰ŏŗĖýŏŘĄ˰ˇĂµğù˰˫ĕŘŎĚĿ˰ŔÞŋýʯ

ˈ÷ĚŎ˰ŏŘĄğ˰ŏŗĖýäˇ˕ʯäğŘįþĄŊùŞŏʭʯʴʶʼʳʲʹ�ʵʴʶ˔


˰äŕʭâő˰ʭý˙ķŞłĚă˰ʯŌŦğù˰äĔŰęʭă˰ŔŒŞĤŞÏ˰Ŕýŏʭ˙ŕŔőŘá˰Ŕµý˰ŔµċŘă˰ʭµý˰äµőŗĚŞý˰ŏʭĐŰęŘýù˰ʯ˫Ėģ˰ŔĄŀá˰ŔÝ

˰āʭŰùŗę˰ŗ˰ŏíĚŃ˰ä˙ŋķ˰āùęʭģù˛ŕùĂŞýE˰Ăµğù˰˫ĕŘµ˙ő˰ ę˫ʭµģù˰Ŕµýėʭċ˰ãŗĚµŞő˰Ŕµý˰ŔµÝ˰ĕŘµý˰äµĠÝ˰ŐŞŊŗù˰ʯ

üŊʭİŎ˰ʯäŀČő˕ĂŀâģâőùŞĜ˰ʯŏíĚŃʴʶʺʸ˰ʲʷʴ
˔

˰äőíĚŃ˰ãʭ˙ŋķ˰ŔÝ˰äăʭŰíŔýŏùŘŒķ˰ĕʭŰ˰ŔŒŞŎě˰ŐŰù˰ęĕ˰ŏíĚŃ˰ä˙ŋķ˰āùęʭģùŎäĖŒŒÝʯāęʭþķĖőùʲěù

3
Q̄ .

Ē
Ȇ.pPçR º R1.J¸ö

ĒÒɎ. PâPȯP8RƷ¸üPø TJ PÎP¾ OÌ Pö Pȭ2�Ėķę˕ʵ˔ŔµŰí˰ŗ˰ˉ3B PçR º R1.J¸öB
ĒÒɎ. PëB

P
ó PÊRƷ¸BüPø TJ PÎP¾ OÌB Pö Pȭ2

�ŏʭ˙ńŊ˕ʴʳ˔ˉęĕŐŰùĖµőĖńĄĸŎ˰äµőíĚŃ˰ãʭ˙ŋķ˰ŔÝ˰ŔĄŀá˰ŐĔğ˰ŏŘĄğ˰ŏŗĖý˰ŏʭ˙ğí˰ŏĖģ˰ŔĄģùĚĿùĚý˰ěù˰āʭŰíʯ


ĕęùĕ˰ ę˫ʭģù˰Ŕýėʭċ˰ãŗĚŞő˰ŔýŔŎŦķäŰʭþįʭþį˰ŉʭµĸĄŎ˰ęʭµáĕęŗĚÏ˰ĂµŞýŘýę˰ĚâőʭµŞý˰ŏùĜµŞ˙Ŋù˰ęĕ˰ùę˰āʭµŰí˰ŐŰù

˰ŗ˰ŔĄĠőùĕŎäŘőŰĖĠʲŔĄģùĕ˰ŔŞÞă˰ŏí˰Ěý˰ŔÝ˰ĕęùĕ˰äőŘĄğ˰ŗ˰ŔŰʭÏ˰ŏʭ˙ğíʯ˰ŏŗĖýŏíŔÝŏʭĄőʭ˙Ĥ×˰ʭý˰ʭ˙ģ˰ʯĖµŞŒŞþý


Ăğù˰˫Ėģ˰ŔĄģùĚĿùĚý



ʵʴʼ

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

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

˰ŐŰù˰ãʭÝŘý˰ĞŰęŘŎŗĕŔŰí˰ĕę˰ùęńķŞ˫Ėù˰ãŎäĖőùĕ˰ŏŗĖý˰ŏʭ˙ğí˰ľńğ˰ŏí˰łþį˰ŔÝŏŘĄµğʭŕ˰ęùĖµŖâő˰ã

äŎŗĚĿĕĜŰę˕ʯãʭÝŘýʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùŞ˛ʯŏíĚŃŗ˰ʯōŋķʴʶʻʹ˰ʲʵʳʺ˔


˰ŔµÝ˰ĂµĠŞő˰äµŒĸŎ˰ŐµŰù˰Ŕý˰ŏŘĄğ˰ŏŗĖý˰ŏʭ˙ğí˰ŏĖģ˰ʭÏĚý˰ŔÝ˰Ăğù˰ĖńĄĸŎ˰ŔŎŦķ
ˍ
ŦµħùĄµğ˰ŗ˰ŔµŰʭÏ˰äőŘ

˛ýʭŃ˰ŔÞŋý˰ʯĕęùĖő˕˰ĖŒĄĠŞő˰ŏĖŰĕ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯäŰʭþįʭþįʴʶʻʷʲʴʴ�ʶʴʸ˰ŗʶʴʹ˔


äŎŦğù˰ŏùĖŒ˙Ĥőùĕ˰äēĚý˰ŔÝ˰Ăğù˰ãęŗíĕʭŰ˰Ŕý˰Ōěťʯ˰ùę˰äŎŘµ˙ķ˰Ŕýėʭċ˰ĆĐý˫ŗŦµķ˰ĚµÝė˰āʭµŰí˰Ěµý

˰ŏŘ×˰äăʭŰí˰ęĕ˰ʯ˫Ėģ3
P=T8
P T
Ą. Rñ

PäT
P
Ĥ Tô

P
Ɏ
P
*ï

M
¸¾¸ Pê2�āŦğĚŎ˕ʵʸ˔ˉ3R ,

ĒHP̄ .ĀB RÒ Tö TH
P
* P=T8

P T
Ą. PJ R1.J¸öB ĒÒɎ.

PÒ Tɏ
P
* THR , ¸

P
ǻ.9 T RǑ

P
ò PJ ĈJ QÏP¾ðQúĒøR , R I RÌ

TäPȨ T÷Rõ OÌ PÇ
P
* T÷Rõ ¸ö QüǓó PÇ PHāM.8ý Qê PȮ

M
¸ö2�ĚįʭĿ˕ʷʴ˔˰ˉőŞĜ˰äµğęĚý˫ĕĚÝĖµőù˰


ŔĄþŊùĖģ˰ŏʭŞý˰ŔÝ˰ęŘį˰ŏʭ˙ŕ˰ŔŎŦķʯ˰ùę˰ĆĐþŎ˰ŐŰùĂĠĔő˰ŏùŘµŒķ˰ĂµĐă˰ʲŏŘĄµğʭŕã÷ĚŎʭµőęĕ˰ä˰ŔµŎĖńŎ

˰ûʭĄÝˈŏíĚŃ˰ěʭČķùˇŎäĕęŗí˰ŏùŘŒķ˰ęĕ˰ŐŞŎě˰Ŕýėʭċ˰ěù˰ŗŔőʭáùĖċù˰ĕʭŰ˰ãŎäĖŒÝ˰ŔŰí˰ŔÝ3
P=T8
P T
Ą. RñB

PäT
P
Ĥ Tô

P
Ɏ
P
*

ï
M
¸¾¸ Pê2�āŦğĚŎ˕ʵʸ˔ˉùę˰ŏíĚµŃ˰äµ˙ŋķ˰ãʭµŕěʭČķù˰ěù˰ŗ˰ŔĄµĠőùĕ˰ŏí˰Ŕµýėʭċ˰Ěµý˰ŉùĕŔýûʭµĠďµŎäĕęŗí

ʲŏíĚŃ˰ěʭČķù˰ʯäŰʭþįʭþį˕ʴʵ˔
ķŘ˙ČŎ˰ŐŰù˰ęĕ˰˛ŞŊĕ˰ŐŞ˙ŕ˰Ŕý˰ŔŏŘĄğʭŕã÷ĚŎʭőŔőʭáùĖċ˰äĈĐý˰ęĕ˰ä˰ĕęŘŎ

˰äğęĚý˰
ĂĿĚá˰ęùĚŃāʭŰí˰ęĕ˰ʲŌŗĕ˕ĚįʭĿ�ʷʴ˰ʯʯäŰʭþįʭþįŏùĜµŞ˙ŊùäµĿĚŞµĠŀăʯŏíĚµńŊùʴʶʻʷʲʴʺ�ʸʹˉ

Ċď�ʹʸ˰ʯŏʭ˙ŕʲʴʷ�ʷʷʵ˔ˉ˰ĚŞĠŀă˰Ŕýŏíʭŕ˰āęĖµŃ˰ĂµŞŎŘ˙ķ˰ŗ˰ĂµŞýŘýę˰ęĕ˰ĖµőŗùĖē˰äâőʭµâŰ˰Ěµý˰ŉùĕ

˰ŉťĖĄğù˰ĖőŗùĖē˫ĕĚÝ˰ŗę˫ʭģùùő˰Ŕýėʭċ˰ĆĐý˰Ŕý˰ã˰ŏʭĤŰù˰ŔĄþŊù˰
Ăğù˰˫ĕĚÞę˫ʭģùù˰äŎŘ˙ķ˰Ŕýėʭċ˰Ŕý˰ùęĘá˰ã

˰ŔŰí˰ęĕ3
SPHR ,RƖRë

T
ó PÊR1.PJ¸ Pö SPÒɎ.R=T8

P T
Ą.PJ2ŉí˕�ŏùĚ˙ķʴʼʳˉ˔˫ĕŘ˙őĖőù˰ŏʭŞý˰ŗŔĄģùĕĖőù˰ŔÝˈ˰ŗ˰äµŒŞŎě˰ŌùĚµċù

˰ŔÝ˰äőʭ˙ğíĚĴőěù˰äÞŰĕĜő˰ŗ˰ãęŗĕ˰ŗ˰äáęĜý˰ŗ˰Ü×ŘÝ˰ŗ˰ōČďľŋĄĔŎĖőù˰ŗßęĜýĚăŰŐŏíʭŕ˰Ģµ˙Čď˰ŔÝ

ŎŞŋŞŘŏʭŕ˰ʯĂğù˰ŐŞŎě˰ōČď˰ĚýùĚýĚ˫Ýù˰ġĚİŃ˰ŔÝ˰Ăğù˰ãĚńăŰ
ˍ
ʭþ˰ŉĕʭĸŎʼʳʳʳ˰ŏʭµŞŎ˰ŔŋµħʭĿ˰ŗ˰Ăğù˰˛ŞŎ

˰ãęŘµő˰ŉʭµğ˰ŗ˰Ăµğù˰ãęŘő˰ŉʭğ˰ŏŘŞŋŞŎ˰Ŕğ˰Ŕý˰üŰĚŃ˰ʯäőʭ˙ğí˰ŌĚċ˰ŗĕ˰ŗ˰ ę˫ʭĄğ˰ŗĕĚńăŰ
ˍ
ʭµþ˰ʭµý˰Ăµğù˰ĚµýùĚý

˕ʶʹʸ�ʵʷ�ʹʳ�ʹʳ�ʶʳʳʳʳʳ˰ŗ˰ŌʭµŃęù˰ŐµŰù˰ŔµħŦē˰ŗ˰ĚĄŎŘŋŞÝ˰˔ĂµĤŕĕęŗí˰ŗ˰ĶŰĖµý˰ŌʭµĴő˰ěù˰äÝʭµď

Ăŀâģęŗí˰Ěµćù˰ĚµâŰĕ˰ŔŞďʭő˰ęĕ˰ŏí˰ěù˰ŔŞďʭő˰Ěŕ˰ĢĄĸğŗ˰Ŕ˙ŕ˰ʭý˰ŔÝ˰Ăğù˰ãµŎäĕęùĘµá˰ęĕ˰ŏí˰´Ĝµċ˰Ěµŕ˰ŗ

ʭČÝĚŕĖģʭý˰˫Ėģ˰ĶŃùŗ˰ŔÝʯĖµőęùĕ˰ŏí˰ęĕ˰´ùĜµċù˰ĚŰʭğ˰ŔÝ˰ãęʭćí˰ěùʯ˰ĚćðµĄŎµŎäĕŘµģˉäŎŘµ˙ķ˰Ŕµýėʭċù˰ġ

˰˛ĨĄŎ˰ōŕ˰Ŕý˰ùę˰ĚâŰĖÞŰŎäĖŒÝ˰ĢăęùĚď˰ŗ˰ġęŘő˰ʯ˙ŕŒØŞŐ˙ķ˰ĂÝĚď˰ĂŒğ˰ʯĚćðă˰ŗ˰ĚŞćðă˰ŐŰù˰ʭý˰ŗ˰ŗ˰äŎŘ

˰ŏʭŰĚċ˰Ŕý˰ùę˰äŎŘ˙ķ˰ŏʭŎěŎäĕěùĖőùˇ˕ŏʭ˙ŕʲʴ�ʷʳʵ˔


ŔÝʭČőíěù˫ÙùŗˈĖ˙ķˇʯ˰ãʭŒĸŎ˰Ŕý˰ŗ˰Ķ˙ċŏŘĄğʭŕĂğù˰ŐÞ˙Ŏ˰ʯĂğʯ˰łŰĕʭµĨŎ˰ěù˰äµÞŰ˰Ŕýėʭċ˰ãŗĚŞő

ĕęùĕ˰ŉʭ˙Ąďù˰äŒĸŰ˰ˉĖģʭý˰ŔŰíʯ˰ʭŰ˰ʭŕŗĚŞőŏŘĄğʭŕ˰ěŘŒŕ˰ŔÝ˰Ėģʭý˰ŔĄģùĕ˰ĕŘċŗ˰äőʭ˙ğí˰āùĚÝ˰ŐŞý˰ãĕĖĸĄŎ˰ã


Ăğù˰˫ĖĤő˰ľĤÝ



ʵʵʳ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϬϱͲϮϯϬ
�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
���������������������

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

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

ŏʭ˙ŕęŘįĖŰĕĚá˰ŔĴďŦŎ˰ŔÝʲ˰ŔŎŦķ˰äŰʭþįʭþįʯŐŞŎě˰Ŕý˰ĭŘýĚŎ˰ĆďʭþŎ˰ęĕŔýęŘį˰ĆĐý˰ĕęùŗ˰˛ĨŀŎ

Ăğù˰˫Ėģʯ˰äŊŗ˰ĞŰęŘŎʯŐŞŎě˰Ŕý˰ĭŘýĚŎ˰ĢĔý˰ęĕ˰ãʭÝŘýęĕŗ˰Ŕýėʭċ˰ʭŰ˰ŐŞŎě˰āʭÝĚď˰ĥŘĨē˰ĂŰŗĚÝ

ʯŏíþŋİŎĂğù˰˫ĕęŗʭŞő˰äʯ˰ĥŘĨē˰ęĕ˰ĖŒ×Ěŕ˫ŘÝʭŕʯāùĚĴő
Ăğù˰àŒŕʭ˙ŕ˰ŔŎŦķ˰ʭý˰ŗù

ʸŏí˨āʭÝĚď˨ŗ˨ĖŞģęŘē˨


üŊʭċŔċŘăĂğùʯ˰Ăýʭć˰ùę˰ĖŞģęŘē˰ʯŔ˙ŕ˰ŔÝ˰ãĚĨķ˰ęĕŎäĖŒĄĠőùĕʯ˰ʲĂğù˰˫ĕŘŎĚĿ˰ŏíĚŃ3
QÐ Tö ĒÕɎ. PJ

ÎT
P
ġp¸

P
ō ĐÎ PíP¿ TÒ QöR Ɏ2˕�ĞŰʶʻ˰ʲÛ
ę˰ˉʯãěęĕŘáʯä˙ďĚĄĠŎĂÝĚďĖŞģęŘēęĕŏíĚŃŗĒğʭÏŔµýāʭŖþµģ

ĖŰĖÏŘőʯŏíŏíĚŃŗʯōŋķʴʶʼʻ˔


ŁŘĿ˰ŔŰí˰˛Űė˰ęĕ˰ŔŎŦķŎäʭŎĚĿŰĖˈ˰ʲùĚý˰äŎĕí˰Ğď˰ĂÝĚď˰āʭþćù˰ûʭĄĿí˰ãµŎäĖµŒÝ˰äµőùęŗĕ˰äµĄÝĚď˰ʯ

˰ĚĴőěù˰ʭŎù˰ˉŐŞŎě˰ŏŘŎùĚŞÏĆĐýʭŕŔµý˰Ăµğęĕ˰ŔŞµĬŃ˰äµ˙ŋķ˰ã˰ŐŞµŎě˰ęŗĕ˰ĖŞµģęŘē˰äµŒĸŰ˰ˉĂµğù˰ĞÞķ

˙őäĖēĚ×˰ĖŞģęŘē˰ęŗĕ˰Ŕý˰ŐŞŎě˰ŔÞŋý˰ʯŎäĕĕĚá˰āʭþćù˰ĜŞő˰ŗŎäĖŒÝ˰ŏŘµŎùĚŞÏ˰ŔÝ˰äăùęʭŞğ˰ʭý˰ĖŞģęŘē˰ŔÝ

ŏí
Ėµőęùĕ˰äŊʭńĄőù˰äĄÝĚď˰ʯĖőù˰ěù˰ĕùĚµŎ˰ŏʭµĤŰùŔµ˙ŋÝˈĚµČ˓ăˎã˰ˇ˰ŔµŰí˰ęĕ3ÎBT
P
ġ QÐTöB ĒÕɎ. PJp¸B

P
ō ĐÎ PíP¿B TÒ QöR Ɏ2

˕�ĞŰˀ˅˰ŗ˰äŋĨĿ˰ʯŔőùěŗę˰ĂÝĚď˰Ŕý˰ ę˫ʭģù˰ùę˰ˉ˔ŊʭğŞŔőʭ˰ĖŞģęŘēŎäĖµőùĕ˰ŔµŎùĕù˰ęĕ˰ŗµŎäʭŎĚĿµŰĖ˰ĖŰʭµģ˰ʲ

˰ěù˰ĕùĚŎ˰ʲĂŀá˰ŏùŘĄýˈʭŖŊ˰ĚńĄĠ˙Ŋ˰ˇ˰ěù˰Ăµğù˰āęʭþķ˰ŏí˰ŗ˰ĕęùĕ˰ŔĠŀő˰äĿ˰ĖŞģęŘē˰ŔÝ˰äŊʭď˰Ŕý˰ʯĖģʭý˰ ę˫ʭģù

ŐŰùĠő˰ʲŔÝĂÝĚď˰ęĕ˰ĢőŘŎùĚŞÏ˰ŔÝ˰äăùęʭŞğ˰Ŕý˰ĂþĂğù˰Ăýʭć˰ŗ˰ĂÝʭğ˰ʯĖőù


˰ãʭÝŘý˰ĞŰęŘŎäŎʲĖŰŘáęĕ˰ŏíĚŃ˰ŐĄŎÖŞŕãĜµŞ×ĕęùĖµő˰ĕŘµċŗ˰ ę˫ʭµýęĕ˰ ě˫ŗĚµŎù˰ŔµØőí˰ľŊʭµĔŎ˰ŔµÝ

ŗ˰ĖŞģęŘē˫Ėģ˰ŔĄĠőùĕ˰˫ʭŎ˕˰ĂğùʯãʭÝŘýʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùŞ˛ʯŏíĚŃŗōŋķʯʴʶʻʹ˰ʲʵʴʴ˔


˰ŔµŰí˰˛Űė˰ęĕ˰ŔŎŦķ3
P
ĈQÐTöB SPÕɎ.ĀRƓ

P»BTɃ¸B
P
ōTH

P
*R8

TÌBQ¾lPÎB Pö Pí
T
ò.PJ

P
Ĉ

SP
óɎ.BāQñQëR º¸BÑR8¸BüSPǽ.PJSNǗRƖB

P
ó
P
é 

ȻPHý QÈP» TÒ2˕ĞŰ�ʷʳ˰ˉ˔ýŞŏʭŎäĕęùĕ˰ĥʭµē˰ĚŞĠŎ˰ęĕ˰ĚâŰĕ˰üÝùŘÝ˰ŗ˰ŌŘČő˰ŗ˰˫ʭŎ˰ŗ˰ĖŞģęŘē˰ěù˰ÜŰ˰Ěŕ˰ŔÝ

˰ĂÝĚď˰ĕŘēŎäĖŒÝ˰ęŗʭŒģ˰ʭĬĿ˰ęĕ˰ŗĖŒĄĠŕ˰ʯŏʭ˙ŕęŘį˰ʭŒģ˰ûí˰ęĕ˰äŕʭŎ˰ŔÝŎäĖŒÝ˕þįʯäŰʭþįʭŏùĜŞ˙Ŋù

äĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʴʺ�ʼʵ˔
ŔĄþŊù˰˫Ėµģ˰ĕʭŒĄµğù˰āʭµŰí˰˛Űė˰ęĕ˰ŔŎŦķ˰ŔÝ˰Ėģ˰ĚÝĘĄŎ˰ĖŰʭýŔµŒŞŎěęĕ

ĖŞģęŘē˰ĂÝĚďʯ˰ĚŞĠŀă˰Ŕýŏíʭŕ˰ʭŀĄÝù˫ĕŘ˙őĖőù˰ŔŰí˰ŗ3PJQÐ Tö ĒÕɎ.ÎT
P
ġpĐÎ PíP¿ TÒ QöR Ɏ¸

P
ō2˕ĞŰ�ʶʻ˔˰ˉùę˰ěʭČķù

˰ęʭ˙ģ˰Ŕý˰ŏíĚŃ˰ä˙ŋķ˫ĕęŗíĖőù˰ʯäŰʭþįʭþį˕ŏíĚŃ˰ěʭČķùʲʴʸ˔ˉ˰ŔőʭŞŊʭµğ˰ŗ˰äŋĨĿ˰ʯŔőùěŗę˰ʯäŊʭńĄőù˰ĂÝĚď˰ŗ

˰ĭʭþŒĄğù˰ŔŰí˰ŐŰù˰ěù˰ùę˰ĖŞģęŘē˫ĕĚÝĖőù
ęŘŎŰĞ˰˫ʭµŎ˰āʭÝĚď˰ŔŰí˰ŐŰù˰ěù˰ĜŞő˰ãʭÝŘýŗĖŞµģęŘēùęĭʭþŒĄµğù

ŎäĖŒÝʯãʭÝŘý˕ʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùŞ˛ʯŏíĚŃŗōŋķʯʴʶʻʹ˰ʲʵʴʻ
˔

ŗù˰ŔŰí˰Ŕý˰ĕʭŒĄğù˰ʭýʶʶŗ˰´ʭŞþőù˰ ę˫Řğ˰ŔŰí3
SNǗRƖ

P
ó
P
é ȻPHý QÈP» TÒ2˕ĞŰ�ʷʳˉ˔äŎ˰ŔČŞĄő˰ŏíĚµŃ˰ŔµÝ˰ĕĚµŞá

˰ĎŰĚĨăĕęùĕʯ˰ŔýŐŰùŔÝäŎ˰ĂÝĚď˰ãęùĖŎ˰ãŗę˰ĖŞģęŘē˰
ĖŒÝäŊʭďęĕŔµÝ˰üµŋİŎ˰ŐµŰùĽŦēĚµý˰ĂµøŞŕ

ĚþŎʭŞÏ˰ĚĨķ˰ęĕ˰ĊŰùę˰äğŘŞ˙ŋİýNäŎ˰ŗù˰
ĕŘý˰ʲĖŰŘáˈŔÞŒŰùʭýŌŦğù˰ĚþŎʭŞÏ˰ŏʭŎě˰ęĕ˰ĝŘŞ˙ŋİý˰ĚĴőN˰ōŕ



ʵʵʴ

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

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

ĕŘý˰ĢŰùĚá˰ĕęŘŎʯĕä˙ő˰ōĤ×˰Ŕý˰ŏíĚŃ˰ãʭċ˰ÖŞŕ˰ę
ĕęŘē˰ˇŔµ˙ċĚă˰Ŕý˰ ę˫ʭģù˰ʭý˰ĞÐğ˰Ŕµý˰ŏíĚµŃ˰ĮµŋĻ˰ãʭŕ

˰äőʭ˙µğí˰ Ě˫Ý˕˰ġŘĤļŎ˰ãʭŒĸŎ˰Ŕý˰ùę˰ÜŋĿ˰ŔÝ˰ŔĠőùĚĿ˰ŏʭýě	˫ĕęŗí˰˔äµŒŕí˰ŔµŋŞŎĖµőùʯä˙ő˰ŏŘµ×˰ĖŒĄµĠőùŘă

äŎ˰ʯĖŒŒÝ˰ęŘĨă˰ùę˰ĖŞģęŘē˰äőùęŗĕ˰ĂÝĚďĖŰŘáʲ˰Ŕ˙ŋÝ˰ãŘĠőùĚĿ˰ŏʭýě˰Ŕý˰ŔÝ˰ŏíĚŃ˰Ŕ˙ċĚă˰ŐŞŊŗùˈÜŋĿ˰ˇ˰ùę

ˈĖŎęù˰ˇĕĚÝ˰Ŕ˙ċĚăʯ˰Ŕ˙ċĚăˈŔŋŊù˰ĖŞ˙ď˰ˇĕŘý˰äőʭĄĠÝʭÏ˰ĖŒ˙Ĥőùĕ˕ŏʭ˙ŕʲʵʴʸ	ʵʴʹ˔


ŐŰùĚýʭŒýʯŔýäĄďùęŎäŏùŘăŗ˰ŔŎŦķ˰āùĚĴő˰äâŒŕʭ˙ŕ˰ùę˰ãʭÝŘýŔŒŞŎěęĕŗ˰ĖŞģęŘē˰ĂÝĚďʯŏí˰ěʭČķù

ĚŎùĂĠőùĕ˰ōŋĠŎ˰ãʯ˰ĜŞő˰ĆĐþŎ˰ŐŰù˰ęĕ˰ŔŎŦķ˰ŔÝ˰ĖŒ×ĚŕŃĕŞłĚă˰˫Ėµģ˰ĆµĐý˰ĕęùŗŗāʭµÝĚďŗ˰äŊʭµńĄőù

ęŘē˰äĸīŗ˰ŔČŞĄő˰āʭŰí˰ěù˰ùę˰ĖŞģŎäáŞĕĚ


ʹŔŰʭğ˨


Ă˙ĸő˰ľŞħŘă˰ŌʭâŒŕ˰Ŕý˰ŏíĚŃ˰āʭŰí˰ęĕ˰āùė˰äĿĚĸŎ˰ŗ˰ęʭáĕęŗĚÏ˰ãʭŕÛʭÏ˰˫ĕĚµÝ˰ ę˫ʭµģù˰ĜŞő˰ŔŰʭğ˰ŔŋøĠŎ˰Ŕý˰ʯŗù

˰ä˙ŋķ˰ĚŞĠŀă˰āʭŰí˰ŐŰù˰ãùĚý˰ŏùĚĠŀŎ˰ěù˰äēĚý˰
Ăğù˫ĕŘ˙őĖőù˰ŔŰí˰ĚŰě˰ęĕ˰ŔŎŦķ˰
3ƤR, PÎB
P¾ TôB

P
Ɏ
P
*BĕɊ P8 BāïĒÌB Põ Pè

Ēñ ĕáò.2Ŀ˕�ŏʭŃĚʷʸˉ˔ĕùĚŎ˰ěùˈ˛Ĵ˒Ŋù ĖŎ˰ˇŔŰʭğ˰ĕùĖĄŎù˰ùęäŎ˰ãùäŎ˰˫ĖŞµĤÝ˰ĚŖĳěùĖĸý˰ŔÝ˰ĖőùĕŔý˰ŗ˰ĕŘµģ˰ěù˰ĊŰęĖµă

Ŕý˰ûĚļŎ˰ĽĚįäŎ˰ãĕʭŰě˰Ŕý˰ŗę˰ŁĚĤŎ˰ãŘğ˰ŏí˰ęĕ˰ŔµÝ˰ĖµŒÝ˰ûŗĚĻ˰ʯ˫ĖŞğę˰łĿù˰ŔőùĚÝ˰Ŕý˰ûʭĄĿí˰ŔÝ˰ʭČőí˰ʭă˰ĕęùĘá

äŎ˰Ěēí˰Ŕý˰ĕùĖĄŎù˰ŌʭâŒŕäŎ˰üģ˰ŗ˰Ėğęĕ˰ĢŊùŘďù˰Ŕ˙ŕ˰ęĕ˰ŔŰʭğ˰ŐŰù˰ŗ˰ĕŘģ˰ĂÝĚď˰ę˕˰ĂğùʯäŰʭþįʭþįŏùĜµŞ˙Ŋù

äĿĚŞµĠŀăʯŏíĚµńŊùʴʶʻʷʲʴʸ�ʵʷʸ˰ŔµŰí˰ĚŞµĠŀă˰ęĕ˰
˔3PJQ̄ .
P
ò PñB Pä PÄBȲMĈĉB Rà PëB

P
ó PÊ ¸B ĒöRɏ Tô2�˛µĐő˕ʻʴ˔ʯ

äŎŔŰʭğ˕˰ŉŦĳ˰Ŕ×Ěá˰ʲĖŰʭŎĚĿĂ˙ĸő˰ěù˰äÞŰ˰äŊŗ˰ʯĕęùĕ˰äĸþă˰ĕŘċŗ˰ŗ˰Ăğù˰äŎĖķ˰ãĚŎù˰˔ʭŕ˰Ăµğù˰äáęĜý˰ãʭŕ

˰ŗ˰āʭőùŘŞď˰ŗ˰ŏʭĠőù˰Ěý˰ĖőŗùĖē˰ŔÝŔý˰ʯĂğù˰˫ĕùĕ˰āʭăʭþő˰äĄďãęŘį˰ŗ˰ŏʭµĠőù˰˫ĕʭŀĄµğù˰ŗ˰ŔŰʭµğ˰ŏĕŘµý˰Ăµ˙ĸő˰ŔÝ

˫ĕʭŀĄğù˰ěù˰ĚĄ˙Ý˰ŏí˰ěù˰āʭþő˰ŗ˰ŏùŘŞďāʭþő˰ŔŰʭµğ˰ŗ˰üµģ˰ŔŰʭğ˰ʯŏʭĄēęĕ˰ŔŰʭğ˰Ěáù˰ùĚŰě˰ˉĂĠŞő˰ęŘő˰ěù˰ŏʭģ˰


ŗ˰ʭµŕ

˰ŗ˰ĕŘþő
ˍ
ʭ˙÷ùĕä˙ő˰˫Ėőě˰ŐŞŎě˰ęĕ˰ãęùĖőʭċ˰ʯĕŘý˰äŒģŗę˰ŗ˰ęŘőʲŏʭ˙ŕ˕˰ĖőʭŎʴʵ�ʶʶʹ
˔

ãʭÝŘý˰ĞŰęŘŎ˰ŏʭķėùŎäĖŒÝʯ˰ŐŞý˰äŒŰʭþă˰ŔőŘáĚŕ˫ŘĐőù˰ĽĚµď˰ŔŰʭµğ˰ěù˰ŏíĚŃ˰ŔÝ˰ãäŎĖµőěŗŔµØőí˰ěù

˰ŐŰùĖÏŰ˫Ėʭŕ˰ęĕĚĨķäŎ˰ĖŰĖċʯĖŒőùĕĕŘċŗĕęùĖő˕ʯãʭÝŘýʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùŞ˛ʯŏíĚŃŗōµŋķʯ

ʴʶʻʹʲʵʷʻ˔
ŐŰùĚýʭŒýŗ˰ŔŎŦķ˰Ŕ×ĚáʯãʭÝŘýĚýĕŘċŗĚý˰ŔŰʭğĖőęùĕ˰ĎŰĚĨă˰āʭŰí˰ĝʭğùʯäŊŗ˰ĚµĴő˰Ŕµý

ŎäĖğęʯʭý˰ŔŎŦķ˰ġŗę˙ŋķäĚăʯãŔý˰üŋİŎ˰ŐŞŞþăŎäĕěùĕĚÏ


ʺěŗę˨ŗ˨üģ˨ĢŒŰĚĿí˨


˰ùę˰ěŗę˰ŗ˰üģ˰ĽŦĄēù˰ōŰĚÝ˰ŏíĚŃ˰ěù˰ãęʭŞĠý˰āʭŰí˰ęĕŔýŏùŘŒķ˰ŏʭŞý˰äŖŊù˰āʭŰí˰ěù˰äÞŰŎäĕęùĕ


˰ŔŰí˰˛Űė˰ęĕ˰ŔŎŦķ3Ɩ ĒHR,
Ē
óɎ. RCĉR¿ TÊ.āR8¸üĒǽ. PJ Rñ2˕ĞőŘŰ�ʹˉ˔ŗ˰üµģ˰ĽŦĄēù˰Ăŋķ˰ěù˰äµģʭő˰ùę˰ěŗę

˰ĚŎù˰ŗĕŎäĖőùĕ˰ŐŞŎě˰Ěý˰ĕęùŗ˰ãĚâŰĕ˰ěù˰ĞÏ˰äÞŰ˰ěŗę˰ŗ˰üģ˰ŔÝ˰Ăğù˰ŐŰù˰ʭŰ˰ʲŎäĖőŘģ˰ŗŔĄŀŕʭŕ˰ŗ˫ʭŎʭŕ˰ŗ



ʵʵʵ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϬϱͲϮϯϬ
�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
���������������������

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

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

ŉʭğʭŕ˰ōŞğĚă˰ùęŎäĖŒŒÝ˰üŋĻù˰ęĕ˰ěŗę˰ŗ˰üģ˰Ăķʭğ˰ĽŦĄēù˰ʭŰ˰ŗĂ˙ĠŃʭŕ˰ŐµŰù˰Ŕµý˰ŐŞµŎě˰äőŘÞµĠŎ˰ã


ĖőĚýùĚý˰ãęʭŖý˰ŉùĖĄķù˰ęĕ˰ʭŖŒă˰ěŗę˰ŗ˰üģ˰ŔÝ˰Ăğù˰˛ŞŊĕĽŦĄēùŗ˰üģ˰ŏĖŎíęĕ˰ōŕ˰Ěğ˰ĂĤÏ˰äŒĸŰ˰ŉŗù

ʭŒÝʭğ˰ĚŎù˰ŔÝ˰Ăğù˰äŋŎʭķ˰ŏʭ˙ŕ˰ěŗę˰ùę˰ŐŞŎě˰ŏĚĴőěù˰ĚŞýĖă˰āęùĚďŎäĖŒÝ˰Ěµý˰ùę˰Ŕĸµģù˰āęùĚµď˰ěŗę˰ęĕ˰ʯ

˰ŐŞŎě˰ãŗęŎäĖőùĚĄĠá˰ŉʭµþőĕ˰Ŕµý˰ùę˰ʭµŕĕʭý˰ʯāĕŗĚý˰ŗ˰āęùĚď˰ĽŦĄēù˰ŐŰù˰ŗ˰ùę˰Ă˙ŋĳ˰ãʭŎĚğ˰üģ˰ęĕ˰ŗ

ŎäĕęŗíġŦă˰ŗ˰ĂÝĚď˰ãùĚý˰ùę˰ŌĕĚŎ˰ěŗę˰ęĕ˰ĜŞő˰ŗ˰ġʭµĸŎ˰ĚµŎù˰ęĕäŎĚýĕĜµŞâőù˰ãùĚµý˰ùę˰Ŕµ˙ŕ˰üµģ˰ęĕ˰ŗ

˰Ķ˙ċ˰ĢŎùęí˰ŗ˰ĂďùĚĄğùŎäĖŒÝ
˰ĚµŎù˰ŗ˰ōŞµğĚă˰ùę˰ŉʭµğ˰ŔµőʭáęʭŖ×˰ŉŘµĨĿ˰ŔÝ˰Ăğù˰äŋŎʭķ˰Ōŗĕ˰ĽŦĄēù

˰ĚŞýĖă˰ùę˰Łùěęù˰ŗ˰ŔŃŗėíŎäĖŒÝ˕ʯäŰʭþįʭþįŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʴʳ�ʴʳ˔ŏʭŒØ˙ŕ˰
ŔÝ˰ŏíĚŃ

˰ōŰĚÝŎäʭŎĚĿŰĖ˰ʲ3PJP8 SPÌ
P
ìRȯā¸ü¸üP¾.ý

T
ì
P
*RƖR¼ PäPɊ T8

P
*

P
*ĀOG¸M(.ý PÑRóR ¶¸ SPÒóR ɎPǐ2�ĂŋĨĿ˕ʴʳ
˔

˰ŔŰí˰˛Űė˰ęĕ˰ŏʭĤŰù3
SPHR ,RƖRëB

T
ó PÊR1.PJ¸ PöB SPÒɎ.R=T8

P T
Ą.PJRC

P
ĉR¿B TÊ.PJ

SP
óɎ.BāRñR8¸B

PüSPǽ.PJ
P
ĂBĀO1¸RȞJ

Q
RĄR/¸BP

T
Ǻ
P T
Ą.2

ŉí˕�ŏùĚ˙ķʴʼʳ˰ˉ˔ĽŦĄēù˛ŎùŘķ˰ěù˰˛Ŏʭķ˰ŗĕ˰ŔČŞĄő˰ùę˰ěŗę˰ŗ˰üģ˰ěŗę˰ŗ˰üģ˰Ěý˰ĩęʭķ˰äĸŞþįŎäĖµőùĕ

˰ŐŞŎě˰äĸīŗ˰ĂÝĚď˰˛Ŏʭķ˰ŐŞŊŗù˰ŔÝĂğù˰ŔÝʵʷŰ˰ĂķʭğÜęʭý˰ùę˰ęŗĕ˰ŐŰùŎäĖőě
ŎŗĕŞŐ˰āęʭþķ˰˛Ŏʭķ

˰˫ʭµŎ˰Ģµģ˰äŊʭµńĄőù˰ĂÝĚď˰ęĕ˰äīęù˰ęùĖŎ˰Ďİğ˰ěù˰ŉĖĸŎ˰ʭŰ˰ŗ˰äŰùŘĄğù˰ Ě˫Űùĕ˰Ďİğ˰˛ŞŎ˰ěù˰ĂğùŔýãŘµğ

˰˫ʭŎ˰Ģģ˰ŗ˰ŉʭ˙ģŔýãŘğ˰ĽŦĄēù˰Ćķʭý˰ĽŦĄēù˰ŐŰù˰ŗ˰ûŘŒċ˰ŐŞŎě˰ Ě˫Ý˰Ŕý˰āęùĚď˰ŗ˰ęŘő˰ĢýʭăŎäĕĕĚá

˰āðĤő˰ĽŦĄēù˰ŐŰù˰ěù˰ŐŞŎě˰ęĕ˰äŀŋĄĔŎ˰āʭþŞÝĚă˰ŗ˰āťŘĐă˰ŔÝŎäáŞĕĚ˕ŏʭ˙ŕʲʴ�ʷʳʸ˔


˰ěŗę˰äÏʭŞÏ˰ŏùęŗĕ˰ŐŰùŗüģ
ˍ
ŦŎʭÝĂğù˰˫Ėģ˰˫ĕùĕ˰čĚģ˰ŏíĚŃ˰ęĕʯŔýŔőŘáãù˰äáĖµŞØŞÏ˰Ėµőŗę˰ŐµŰù˰ŔÝ

˰ėŘŀő˰ʭý˰ō÷ùĕÏŞŔĄğŘʯĚâŰĕ˰äķʭİŃ˰ĮğŘă˰äķʭİŃęĕý˰ŏíĚŃĂµğù˰˫Ėģ˰ŏʭŞ
Řµá˰ęŗĖµŎ˰Ŕµý˰ĚµĨķ˰ŏí˰ęĕ˰äŰ

˰˫ĕĚý˰äÏ˰ŐŞŎě˰ŏĕŘý˫ĕŘýĖőùŗŉʭďŔÞőíŔýčŘīŗĂµğù˰˫ĕŘþő˰ŐŞŒ×˰ŔÝ˰Ăğù˰ŌŘŋĸŎ˕ʯãʭµÝŘýʭńŎŰŔµĠù˰ã

ʯāùęŘă˰ŏʭŞŎČőùŞ˛ʯŏíĚŃŗōŋķʯʴʶʻʹʲʵʷʹ˔
ĶŃùŗęĕ˰ŔµŎŦķ˰ŏĕŘµý˰ĚĠŀŎ˰Ŕý˰ŔċŘă˰ʭýŗġŗę˰ĚŞµĠŀă

˰ʯŏʭĤŰù˰ŏíĚŃ˰Ŕý˰ŏíĚŃŔýäĄďùęŎäŏùŘăŖýĚ˫ãĚµŞá˰āʭµŰí˰ěùŗ˫ĕʭŀĄµğù˰ěù˰ĎŞĐµħŏíʭµŕùęęĕ˰ŌŘµŋķ˰ōµŖĿ

˰ĕŘ˙ő˰ŔĴďŦŎ˰äýĚČăŗŉʭďŔÞőí
Ăğù˰àőĚ˙Ý˰ãʭÝŘý˰ĆďʭþŎ˰ęĕ˰ġŗę˰ŐŰù

ʻ˨ęĕ˨ˬĖőě˨āùĕŘċŘŎ˨
ŏʭ˙ğíʭŕ

˰ęĕ˰ãěŗĚŎù˰ĚĤýĄĠÏäʭŕ˰ŗĖŒŋýãʭŕ˰ŏŘŒÝʭµă˰ŗ˰ŔµĄēùĕĚÏ˰˫Ėµőě˰ĕŘµċŘŎ˰ãŘČĄµĠċ˰Ŕµý˰ťʭµý˰āùĚµÝ˰ã

˰āʭķŦįùĶőʭŃ˫ĖŒŒÝùĂğĕ˰Ŕý˰ãĂğù˰˫ĕęŗʭŞő
äăęŘħęĕŔÝ˰ōŰĚÝ˰ŏíĚŃʴʷ˰ĢŞÏ˰ŏĚŃŔýĂďùĚħ˰ĕŘċŗ˰ěù

˰ʲĂğù˰˫ĕùĕ˰Ěþē˰ŐŞŒ×˰ťʭý˰āùĚÝ˰ęĕ˰˫Ėőě˰āùĕŘċŘŎ3) T÷Rõ PJĀé ĒÀPº ¸õ PJ R=T8
P T
Ą. PJ R1.J¸ö ĒÒɎ. Që

T
ó PÊ RúR ¾¸ā¸BöRü

¼Ēº.6 T÷Rõ2�ãęŘģ˕ʵʼ˔ˉˈ˰ěùŔőʭĤőʭŕ˰ĢŒŰĚµĿí˰ʯ5ùĖµē˰āęĖµŃ7˰ãŏʭ˙µğíʭŕ˰ŗ˰ŐŞµŎě˰ŗŔµØőí˰5ĵùŘµőù7˰ěù

˰ŏʭŞŎ˰ęĕ˰˫ĖŒþŒċŏíŗĕĂğù˰˫ĖŒÝùĚÏ˰ˇ
˰ʲŏíĚŃ˰ěʭČķù˰ʯäŰʭþįʭþį˕ʴʸ˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

˰Ŕ˙ŋÝ˰ŔŎŦķˈŔýùĕ˰ˇ˰Ěŕ˰ãʭŒĸŎ˰Ŕý˰ŁŘĿ˰ŔŰí˰ęĕ˰ùę˫ĖŒþŒċù˰ãŎäĖőùĕ˰ĂÝĚď˰ŐŞŎě˰ãŗę˰ŔÝŎäĖŒÝʯ˰ĞµÏ

āʭőùŘŞď˰äŎʭ˙ă˰˛Ŏʭģ˰Ŕ˙ŋÝ˰ŐŰùˉ˰ŏùęùĖőʭċ˰äŒĸŰŎäĕŘģ
Ăğù˰Őģŗę˰ŔŰí˰ãʭŒĸŎ˰ŗ˰Ŕµý˰ŔµŎùĕù˰ęĕ˰ŏʭµĤŰù

˰ŔŰí˰Ěŕʭĳ˰ěù˰ŔÝ˰Ėőęùĕ˰ŏʭķėù˰üŋİŎ˰ŐŰùŎĚýäíŰĖ˰ęĕ˰ŔÝŏʭ˙ğíʭŕ˰ĜµŞőäőʭáĖµŒþŒċ˰ŗ˰ĂµğùŐŰùŔµÝäµĬĸý

˕˰ʯäğŘŊíčŗęőʭĸ˙Ŋùääý˰ʯʭă˰ʲʵʸ˰�ʶʼ˔ʯĖŒþŒċŏʭá˰ĚŞĠŀă˰ŔÞ÷ŦŎ˰Ŕý˰ùę˰ŏʭ˙ğí˫ĕĚÝĖőùʯĂµĠŞő˰ĎŞĐµħˉ

˰ùĚŰěŔÞŒŰù˰ĂĠĔő˰ŗ˰Ăğù˰łŋİŎ˰ŔŀŰĚģ˰ŔŰí˙őäŏùŘăÜŰ˰Ŕý˰ĖŞńŎ˰ùę˰ŏí˰˛ŞŊĕ˰ŏŗĖý˰
ĕĚµÝ˰ęùĖőʭċ˰ĵŘőʯŌŗĕ

˰Ŕ˙ŋÝ˰ŁŦįùŔýùĕ
ĂĠŞő˰ĕŘŖĸŎ˰ŏʭâĄģĚĿ˰Ěý

˰ŔŰí˰˛Űė˰ęĕ˰ŔŎŦķ3PJR R̄ȻRƖ ¸õ QÌ QÅ TÒRƖ ¸õ PJ R1.J¸ö ĒÒɎ.O¼Ēº.6 T÷Rõ R=T8
P T
Ą.2�˛Đő˕ʷʼ˰ˉ˔őµŞĜ˰ĕŘµċŗ˰Ěµý

˰ ę˫ʭģù˰äőʭ˙ğí˰āùĚÝ˰ęĕ˰äőʭáĖŒþŒċŎäĖŒŒÝŔµŰí˰ŐµŰù˰ĚŞµĠŀă˰ęĕ˰ŗʯ˫ĖČµğ˰ĚµÝė˰ùę˰ŏʭáĖµŒþŒċµŎäµŒÝĖ˰


˰Ŕ˙ŋÝ˰ĂŞŎŘ˙ķˈŔýùĕ˰ˇ˰˛Ŏʭģ˰ùę˰Őċ˰ŗ˰ŏʭĠőùŎäĕĕĚáˉŏŘ×˰ĜµŞő˰Őċ˰ãùĚý˰ĕŘē˰ŌŦÝ˰ęĕ˰ùĖēˈüµŞýĕ˰ˇ˰ùę

ĂĠŕ˰ŏùŘŞď˰ŗ˰ŏʭĠőù˰ěù˰ŏʭáĖŒþŒċ˰ĚŰʭğ˰ãùĚý˰ŔÝʯ˰āʭþćùŎäĖŒÝ˰ěù˰ŗŐŰùŔÝĕĚµý˰ōğù˰ŔőʭáùĖċ˰ùę˰ŔÞ÷ŦŎʯ

ŎäŏùŘă˰ĜŞő˰ŔÞ÷ŦŎ˰ĖŒ×Ěŕ˰ŔÝ˰ĖŞ˙ŖĿĖģŗĖŎí˰Ŕý˰ťʭý˰ěù˰ŉʭńĄőù˰ŗ˰ĂÝĚď˰ŗ˰ŗ˰ŐŞŰʭÏŔµýĞÞķĖµőęùĕʯäµŊŗ

˰ĞÏ˰
ĂĠŞő˰ŏʭőí˰äőʭÞŎ˰ŉʭńĄőù˰ŗ˰ŏʭáĖŒþŒċ˰ĂÝĚď˰ĵŘő˰ěù˰ŏʭőí˰ĂÝĚďŐŰùŔÝ˰ʲĕŘŎĚĿˈŔˑ çŋŊˑ ŗˎŰŐ˓µŎˑ 


 ĖˏČˏĠ˓

¶Ā çýùĕˇˉ˰ŔÝ˰Ăğù˰ŐŰù˰ĢŰʭŒĸŎŔØőí˰ĕʭµŞńőù˰ŗ˰˫ĕŘµ˙ő˰ĵŘĬē˰ùĖē˰ĚýùĚý˰ęĕ˰ʯĂĠŕ˰ŏʭ˙ğí˰ŗ˰ŐŞŎě˰ęĕ˰˫ĖŒþŒċ

Ăğù˰˫ĖČğ˰ĂńŞńď˰ŏʭ˙ŕ˰ŔÝ˰ùę˰äăùėʯĕĖőęùˉ˰
ĕŘµģ˰˫ĖČµğ˰ŗ˰ĢĄµğĚÏ˰ŔÝ˰Ăğù˰äŊʭĸă˰ãùĖē˰łď˰ĞÏ

ŐŰùěùʯŗęĕęùĕ˰ĂŊťĕ˰ŔŰí˰ŐŰùʯ˰ĚýŐŰùŔÝ˰ęĕ˰ŔµÝ˰ĖŒĄµĠŕ˰äőʭáĖµŒþŒċ˰ĜµŞő˰ŏʭ˙ğí˰āùĚÝ˰ěù˰ŐŞŎě˰ Ě˫Ý˰ĚŞĻ˰ęĕ

ʭČőí˰äáĖőě˰ŗ˰ŔĄģùĕ˰ŐÞĠŎŎä˕˰ĖŒŒÝʯäŰʭþįʭþįŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʴʵ�ʵʻʶ˔


˰āʭµŰí˰˛µŰė˰ęĕ˰ŔŎŦķ˕Ő˙ďę˰�ʵʼˉ´ùĚğù�ʷʷ˰ˉ´ʭµŞþőù�ʷ˔˰ĕŘµċŗ˕˰ĵŘµµīŘŎ˰ŐµŰù˰Ěµý˰ŉùĕ˰ùę˰äµþŋİŎ

˔ťʭý˰ŏʭŖċ˰ęĕ˰˫Ėőě˰āùĕŘċŘŎʯ˰ĚŰʭğ˰ĽŦēĚý˰ŏùĚĠŀŎ˰ŏʭµŞý˰ʯāʭµŰí˰ŐŰù˰ä˙ŋķ˰ĚŞĠŀă˰Ŕý˰˛÷ʭŃ˫ĕĚÞőĖµőù˰ŗ

˰āʭŰí˰ĕęŘŎ˰ęĕʹ	ʻ˰ŏí˰ĚŞµĠŀă˰Ŕµý˰ĮµńĿ˰ĜµŞő˰āʭĿʭħŔĄēùĕĚÏĖµőù˰ěù˰äµÞŰ˰ʭµŞőĕ˰ŏʭ˙µğí˰ŔµÝŏʭ˙µğíʭŕ˰ã

ĂŀŕŔőʭáù˰ŔÝ˰Ăğù˰ã˰ŏí˰ęĕ˰ŐŞµŎě˰ãťʭý˰ŏʭáęʭĄğ˰ŔÝ˰Ăğù˰äŰʭĬĿ˰ŏʭ˙ŕ˰ŏí˰ěù˰ĕùĚŎ˰ŗ˰˫ĕĚý˰Ōʭő˰ōŰĚÝ˰ŏíĚŃ

˰ĚĴő˰Ŕý˰ŗ˰Ėőęùĕ˰ęùĚŃ˰ʭĬĿŎäĖğęʯ˰ěù˰äēĚý˰ĚĴő˰ŏùĚĠŀŎ˰āʭŰí˰ŐŰù˰˛Űė˰ęĕ˰ùęĘÐőŰŔĄĿĚĖőùˉŔµÝùĚ×˰ŔµŎùĕù˰ęĕ

ŎäʭŎĚĿŰĖ˰ʲùĚĠŀŎ˰ěù˰äĬĸý˰ŔÝ˰ĖŒ×Ěŕ˰ʭµŒĸŎ˰ŗ˰ŔµŞċŘă˰ãęŘį˰ùę˰āʭŰí˰ŐŰù˰ʯŏ˫ĕĚÝĖµőù˰ʭµý˰ŔµÝĿµīĚŞŔʭŕ˰ã

˰łĿùŘŎ˰ōŰĖŃ˰āðŞŕĖŰíęĕ˰ĚâŰĕ˰äĬĸý˰ŗŏíùę˰ŔŞċŘă˰ãęŘį˫ĕĚÝĖőù˰ʭý˰ŔÝīĚĿŞŔʭŕ˰łµþİŒŎ˰ĖŰĖċ˰āðŞŕ˰ã

ĕŘģ˕ŏʭ˙ŕʲʴʺ˰�ʴʻʷ˔


ĜŞő˰ãʭÝŘý˰ĞŰęŘŎŏʭŖċ˰ĕĖĸă˰ĚÝė˰ʭýĕęʭµŞŋŞŎ Ėµħ ěù äµ˙Şő ĖµŰʭý
ˍ
ťʭ˙Ąďù ʭŎ ŏʭĤÞŖÝ ęĕ ŔÞŒŰù ŗ ʭŕ

ę˫ʭŞğ˰ŔŎŘĴŒŎ˰ãùęùĕ˰ʯĖŞģęŘē˰ĖŒőʭŎ˰ʯ ę˫ʭĄğý˰ãùäŎ˰ʯĖŒģʭ˰ʲĖĠŰŘőˈŔŎŘĴŒŎę˫ʭŞğ˰ãʭŕ˰Ōʭµ˙ă˰čŘīŗ˰ʭý˰ʯãù

ŔýęŘĿŗ˫ĖŒÝùĚÏ˰ŏʭŖċ˰ęĕĖőùʯ˰ŗ˰


ĂĠŞő˰ŔőʭâŰ˰ŐŞŎě˰ŗ˰äĠ˙ģ˰ŔŎŘĴŒŎŔČŞĄőęĕ˰äăùęʭŞµğ˰ĖµŒőʭ˙ŕ˰äáĖµőě



ʵʵʷ
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�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

äŎ˰˫ʭŒÏ˰ŏí˰Ŕý˰ŔÝĖŒŕĕʯĕŘģ˰ĂĿʭŰ˰ĮĠý˰ŗ˰äâĄŀÞģ˰ãùĚý˰Ōěť˰ĮŰùĚģ˰ŔÝ˰äŰʭŕʭČőí˰ŏʭŖċ˰Ōʭ˙ă˰ęĕʯ˰ĢµĔÏ


Ăğù˰˫ĖŰĕĚáˇ˕ʯãʭÝŘýʭńŎŰŔĠùʯāùęŘµă˰ŏʭŞŎ˰ãČőùµŞ˛ʯŏíĚµŃŗʯōµŋķʴʶʻʹʲʾˆ˅	ʾˆˆ˔
ùĚýʭµŒýŰŐ

˰ŔŎŦķ˰āùĚĴőŗ˰äŰʭþįʭþįãʭÝŘý˰ĞŰęŘŎ˰àµŒŕʭ˙ŕ˰äőʭ˙µğí˰āùĚµÝ˰ęĕ˰āùĕŘµċŘŎ˰äáĖµőě˰ãʭĄµğùę˰ęĕ

ĂğùʯŔŎŦķ˰ĖŒ×ĚŕěùāęĖŃ˰ŏíĚŃ˰ŁʭİŒĄğùĚ˫Ŗý
Ăğù˰˫ĕĚý˰ãĚĄĤŞý

ʼ˔ŏʭŖċ˨ġĚĄĠá˕˨ōŊʭķ˨ĭʭĠþőù˨


ĄĸŎ˰ŏùĖŒ˙Ĥőùĕ˰ěù˰äēĚýĖőĖńʯĂğù˰ġĚĄĠá˰ŉʭď˰ęĕ˰ŏʭ˙ğí
˰Ŕµý˰ĕʭŒĄµğù˰ʭµý˰ĜµŞő˰äµēĚý˰ŏʭŞŎ˰ŐŰù˰ęĕ

˰ùę˰ãĚŎù˰ŐŞŒ×˰ŏíĚŃ˰āʭŰíðăŞŰĖŎäŒÝĖŒ˕˰ʯŏíĚŃ˰ěʭČķù˰ʯäŰʭþįʭþįʴʶʹʵʲʴʷˉʯĂĿĚĸŎ˰ŌŘµŋķ˰äĿ˰ĖŞŖ˙ĄŊù

ʯŏíĚńŊùʴʷʵʼʲʹ˰�ʴʴʴ˔
˰ùę˰ŏíĚŃ˰˫ʭáĖŰĕ˰ĖŰʭý˰ŉʭďŐŰùęĕ
ĕĚÝ˰ŘČĄĠċ˰ ę˫ʭýŏíĚŃ˰ōŰĚÝʴʷĢŞµÏ˰ŏĚµŃʯ˰ěù

ʭĠþőù˫ĕùĕ˰Ěþē˰ōŊʭķ˰ĭŗŎäʭŎĚĿŰĖ˰ʲ3PɃPº P(¸ö ĒÒɎ. PJā
P
²R º ¸û¸ùĀHýQäB RÑý Qö

P
Ɏ ¸BĒøR , PJ OÌ2�āʭµŰęùė˕ʷʺ˰ˉ˰ʯäŰʭµþįʭþį

˰ʯŏíĚŃ˰ěʭČķùʴʶʹʵʲʴʷ˔


˰ŔŎŦķŎäʭŎĚĿŰĖ˰Ŕ˙ŋÝ˰ʲˈĖŰù˰ˇ˰āęĖŃ˰ãʭŒĸŎ˰Ŕý˰ōŕŎäíŰĖ˰ãʭµŒĸŎ˰Ŕý˰Ěáù˰äŊŗ˰ʯĂ˙ĸő˰ãʭŒĸŎ˰Ŕý˰ōŕ˰ŗ

Ėģʭý˰āęĖŃʯŔ˙ŋÝˈŏŘĸğŘŎ˰ˇ˰ʭŒĸŎ˰ÜŰŎäĕĖŕĖģʭý˰Ă˙ĸő˰ãʭŒĸŎ˰Ŕý˰Ěáù˰ŗʯĂğù˰ĚâŰĕ˰äŰʭŒĸŎ˰Ŕý
ʭµŒý

Ěý˰ŐŞŒ×˰ŔŰí˰ŉŗù˰ãʭŒĸŎŎäĕŘģ˰ŔÝˈ˰ŗ˰ľŞµħŘă˰äµğʭŞńŎ˰ÖŞµŕ˰ʭµý˰ŔµÝ˰ōŰĕĚµÝ˰ʭµŒý˰äăęĖµŃ˰ʭý˰ùę˰ŏʭ˙ğí˰ʭŎ

ě˫ùĖőùáŞĚ˰ã˙őäĕŘģ˰ŔµÝ˰ōŞĄµĠŕ˰āęĖµŃ˰ęĕ˰äĄĸµğŗ˰ãùęùĕ˰ʭŎ˰ŗÖŞŕĜµŞ×˰ĜµČķ˰Ŕµý˰ŉĖµþŎ˰ùę˰āęĖµŃ˰ŏí

˙őäĖŒÝʭŒý˰ʭŎù˰ˉĚýŌŗĕ˰ãʭŒĸŎ˰ŐŞŒ×˰ŔŰíŎäĕŘģ˰ŔÝˈōŰĕĚÝ˰ʭŒý˰ùę˰ŏʭ˙ğí˰ʭŎʯäŊʭďęĕŔÝ˰ŏęʭńŎ˰ĢőĕĚÝ˰ʭŒý

˰äğʭŞńŎ˰ÖŞŕ˰ʭý˰ùę˰Ă˙ĸő˰ŏí˰ŔÝ˰ĕŘý˰äĄ˙ĸő˰ʭý˙őäŏùŘă˰ãùęùĕ˰ŗ˰ōŞĄµĠŕ˰Ķğùŗ˰äĄ˙ĸő˰ãùęùĕ˰ʭŎ˰ŗ˰ĕĚÝ˰ĚŰĖńă

˰łŋİŎ˰ãʭŒĻōŞĄĠŕ˰ŗŔőùĜēʭŕ˰ŗ˰´ʭİķù˰ʭý˰ʭŎ˰ãŁěęŏĕùĕ˰ŏʭŰʭÏ˙őäĘÏŰĕĚùŘµĔý˰ùę˰ŔµÝĚŕ˰ŏʭ˙ğí˰ěù˰ŗ˰ŗ˰ōŞŕ

Ěŕ˰ŔýōŞŕùŘĔý˰ŔÝ˰ęŘċʯ˰ŁěęŎäŕĕŞō
ˇ˰Ŕ˙ŋÝ˰ŔÝ˰ĕęùĕ˰ōŕ˰ŉʭ˙ĄďùˈŏŘĸµğŘŎ˰ˇ˰ŔµĄĿĚá˰čŦİµħù˰ŐµŰù˰ěù

˰ŔÝ˰Ėģʭý˰˫ĖģŎäŘáŰĖŒʲˈĶğŗù˰ŏŦĿŔńŀŒŊù˰äĿˇˉĕùĕ˰ŔĸğŘă˰Ŕńŀő˰ęĕ˰äőŦĿ˰äŒĸŰ
ŔČŞĄőęĕ˰ŔĸğŘă˰ęŘĴŒŎ

˰ŔÝ˰ĕŘý˰ĖŕùŘē˰ŏʭ˙ğí˰Ăńŋē˰Ŕý˰ŏĕùĕĆĐýʭŕ˰ùę˰ŏí˰ōŕ˰ěŗĚŎù˰äīʭŰę˰ãðăŞŰĖŎäĖŒÝ
ŐŰùěùʯŗę˰ŐµŰù˰ãùĚý

˰ŏʭŞý˰ä˙ŋķ˰ĚŞĠŀă˰ŔŰí˫ĕŘ˙őĖőù˕ʯäŰʭþįʭþįŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʾ˅�ˁʾˀ˰
˔˰ŔµŰí˰ŐµŰù˰ŔŎŦķ

˰ęʭ˙ģ˰Ŕý˰ŏíĚŃ˰ä˙ŋķ˰ěʭČķù˰ùę˫ĕęŗíĖőù˕˰ʯŏíĚŃ˰ěʭČķù˰ʯäŰʭþįʭþįʴʶʹʵʲʴʷ˔


ŔĄþŊùĖŒ˙ĤőùĕāʭŰí˰ěù˰ŁŘĿ˰ŔŰí˰ěù˰ĚŞĻ˰äŎŦğù˰ŏù3
ŞPøR ,R R̄R ɉ PJ

ŞPøRúT
P
ǾR ,

PHýB Qä RÄ.P82� Ě˫µńý˕ʴʸʹ˔ˉˈ˰ŏí˰ěù˰ʭµŎ

˰ŗ˰ōŞŰùĖēŔýãŘğ˰ŗùŎĚýäĕĚáŰōˇ˰ŗ3
P
Ĉ
P
*

P
ƤR,R¯.RØP¾QƷQ8ý Qɏ

Q T
Ą.2�ãęŘģ˕ʸʶ˔ˉˈ˰ʭµŕęʭÝ˰5Ŕµ˙ŕ7˰ŔÝ˰ęùĖĤŕ

˰ùĖē˰ŔýäŎěʭý
ĕĕĚáˇŔýŏùŘŒķ˰ĕʭŰ˰ŏʭŖċ˰ġĚĄĠá˰Ŕý˰ĭŘýĚŎ˰āʭŰíŎäĖµŒŒÝʯäŊʭďęĕŔµÝ˰ŐµŰù˰˛µŰė˰ŔµŎŦķ

˰āʭŰí
ˍ
Ŧħù
Ăğù˰˫ĕęŗʭŞő˰ŏʭ˙ğí˰äáĕĚĄĠá˰Ŕý˰Ķċùę˰äŒĔğ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

˰ŔŰí˰ĚÝė˰ʭý˰ãʭÝŘý˰ĞŰęŘŎʷʺäŎ˰ŔČŞĄő˰ŏʭŖċ˰ĭʭĠþőù˰ŔŰĚĴő˰ŗ˰āʭŰęùė˰ ę˫Řğ˰ʲŔÝ˰ĕĚŞáˈ˰˔ŔŰí˰ŐŰù˕˰ŗ

äŎ˰ĚµÝė˰ŌʭµŖýù˰ŐŰĚĄ˙Ý˰ŏŗĖý˰ùę˰ŏʭŖċ˰ĭʭĠþőù
ĖµŒÝ˰ˇŔµ˙ċĚă˰Ěµý˰ŗù˰ŏíĚµŃ˰ĚµâŰĕ˰ãʭŕŔµý˫ÚŰŗ˰Ŕµ˙ċĚă

ŗĚĸŎ˰ŁĚĤĄĠŎĽˈĚģŦý˰ˇäŎ˰ŉʭÞģùäŎ˰ŗ˰ĖŒÝŘá˰ʲĖŰˈ˰˛ĸĿ˰ěù˰ŏŘĸğŘŎˈĶğŗù˰ˇ˰ĕęŘµŎ˰ęĕ˰ŔµÝ˰Ăğù

ĶŞğŗ˰ʯŏĕĚĄĠá˰ʯŏĕĚÝ˰ĪŰĚķ˰ʲ´ʭŞģùäŎ˰ʭµŒĸŎ˰ŏĕĚÝ˰Ěăęùĕʭċ˰ʯŏĕĚÝ˰Ěă
Ėµŕĕ˰ˇ˰ŔµÝ˰ŏʭµ˙ċĚĄŎ˰äµēĚý

ĖőęùĖő˰ùę˰ĚŞēù˰Ŕ˙ŋÝ˰ŐŰù˰äŒĸŎ˰ãĚŞáùĚĿ˰ĂŞŋýʭŃʯäŰʭŒĸŎäŎ˰ŔīĚķäŎ˰ĮµŋĻ˰ŐµŎ˰ĚĴő˰Ŕý˰ŔÝ˰ĖőęùĕµŰíʯĖ

˰ěù˰ŔÝ˰äŰʭŒĸŎ˰ĖŒőʭŎˈĚģŦý˰ˇ˰āęʭþķ˰ʭýˈğ˰ʭŎōŞĄĠŕ˰āŗʭĔğ˰ěù˰ęʭģĚ˰ˇ˰˛ńőµŎäĕŘµģ˰
˰ĚµâŰĕ˰ŏʭµŀŊòŎ

äŎ˰ĝĖď˰ùę˰ʭŒĸŎĖŒőěʯ˰äŊŗĂ÷ĚċĚĴőęʭŖĳùőęùĖő˰ùę˰ŏíŗ˰ĖʯĢŰʭµĤá˰ãʭµŒĸŎ˰ãŘŋċ˰äēĚýŌʭŖŀĄµğù

ŎäĖőęùĘáŔý˰ŗ
Ėőęùĕ˰ĖŰĕĚă˰ŏí˰ġĚŰĘÏ˰ęĕ˰äķŘőˇ˕ʯãʭÝŘýʭńŎŰŔĠùʯāùęŘµă˰ŏʭµŞŎ˰ãČőùµŞ˛ʯŏíĚµŃ˰ŗ

˰ʯōŋķʴʶʻʹʲʿʿ˂	ʿʿ˃˰ŐŰùĚýʭŒý˰
˔íŰŔŘĿ˫ʭáĖµŰĕ˰ŗ˰ĕęùĕ˰äâŒŕʭµ˙ŕ˰ŏʭµŖċ˰ġĚĄµĠá˰ŔŰĚĴő˰ʭý˰Ł˰ãʭŕ

˫ĕĚÏ˰ŏí˰łŞ˙ķ˰ãʭŒĸŎ˰ěù˰ãʭÝŘý˰ŗ˰ŔŎŦķ˰äŰʭĤáŎäĖŒÝ


ʴʳŏʭáęʭĄğ˨ĂÝĚď˨


˰ŗ˰Ľʭħ˰ŏʭ˙ğí˰ĚáùäýĚýùĖģʭýʯ˰ùę˰ŏʭáęʭĄµğ˰ľŞĸµī˰ęŘő˰ʯüģ˰ěʭĻí˰ŗ˰ĖŞģęŘē˰ûŗĚĻ˰ʭýŔýĊŰęĖµă

ŎäŏùŘă˰ʭý˰
ĕĚÝ˰˫ĖŕʭĤŎŏĖŞğęùĚĿ˰ĵŗĚģ˰ŏʭáęʭĄğ˰˫Ùę˰ʯüģŎäģĕŘ˰
ŏʭ˙ŕęŘį˰ŁĚµĤŎ˰ěù˰ĖŞµģęŘē˰ŔÝ

˰ûŗĚĻ˰ûĚļŎ˰ęĕ˰ŗ˰ĵŘŋįŎäĖŒÝ˰ĚĴő˰Ŕý˰ʯŎäĖğę˰ŔÝÜăÜă˰ĜŞő˰ŏʭáęʭĄğŔµČŞĄőęĕ˰ŗ˰ĵŘµŋį˰ŐŞµŎě˰ŏùęŗĕ

˰ûŗĚĻŎäĖŒŒÝĂµğù˰ÛĖµőù˰ęʭŞĠý˰ŏʭáęʭĄğ˰ĂÝĚď˰ěù˰äÝʭď˰ĖŕùŘģ˰ŔÝ˰ãĕŘċŗ˰ʭý˰
ˉ˰ĚµĈÝù˰ʭµŎùŏíʭµŕ˰ʭµý

ĂķĚğʭŕ˰ĚŞğ˰äğŘĠĐŎ˰ãŎäĖŒŒÝʭÞģí˰ŏùĖŒ×˰āʭÝĚď˰ŐŰù˰
ĖŒĄĠŞő˰ęˉ˰
Ėőęŗĕ˰ęʭŞĠý˰ʭŎ˰ěù˰ŏʭáęʭĄğ˰ùĚŰě

ę˫ʭĄğ˰Ŕ˙ŋÝ˰ʭý˰ŏíĚŃ˰ęĕ˰üģˈüŃʭćˇ˰ãʭŒĸŎ˰ŔÝ˰˫Ėģ˰ľŞħŘăˈ˰ŔµØőíµŎäĕěŘµğ˰ˇäµŎ˰ʭµŒĸŎĕŘµģŗ˰ŏŗęĕ

˰ėŘŀő˰ãĜŞ×ŎäĖŒÝ
ùŰŐʯüŃʭć˰üŖģĄőŞŔČ˰ÜŰŁùĚĄďùĖőù˕ʯãʭÝŘýʭńŎŰŔµĠùʯāùęŘµă˰ŏʭµŞŎ˰ãČőùµŞ˛ʯ

ŏíĚŃŗʯōŋķʴʶʻʹʲʵʴʵ˔


ę˰üŋİŎ˰ŐŰù˰ĖŰʭý˰ęĕ˰ŔŎŦķ˰ŔÝ˰Ăģùĕ˰ŏʭķėù˰ùŔŎĖńŎ˰ŔµŰí˰Ŕµý˰ĕʭŒĄğù˰ʭý˰ùę˰ŏʭáęʭĄğ˰ĂÝĚď˰ʯŏíĚŃ˰ěʭČķù

3PJPý QûR
SP
Ȇ.pPë

P
ó PÊ

SP
óɎ.āPñPJP8¸üSPǽ.PJPÐ Tö SPÕɎ.PJPÎ Pö Pí

T
ò.SNǗRƖ

P
ó
P
é ȻPHý QÈP»B TÒ2�ʭµŞþőù˕ʶʶ˰ˉ˔˰ãʭµŕěʭČķù˰ŗĜµċ

˰ŏíĚŃ˰ä˙ŋķŎäĖőùĕ˰ŗùŰŐŔőŘáŎäĕęŗíʲˈùĖŒ˙µĤőùĕ˰ŔµÝ˰äőʭŎě˰Ŕµ˙ŕ˰ʯĝŘµŞ˙ŋİý˰āðµŞŕ˰ěù˰ãŗĚµŞÏ˰Ŕµý˰ŏ

ğŞę˫ʭʭŕ˰ŗę˫ʭĄğʭŕĂýʭć˰äÞŋĿ˰ęĕ˰ùę˰ûŘÞĔŞŎ˰ŗµŎäĖŒĄµĠőùĕ˰ĚµŞþĸă˰ōŰĚµÝ˰ŏíĚµŃ˰
ˈ˰ãęùĖµŎ˰ęĕ˰ĂµÝĚď

ęŗʭŒģ˰ˇ
Ăğù˰˫ĕęŗí˰ùęˇ˕˰ʯäŰʭþįʭþįŏíĚµŃ˰ěʭČķùʯʴʶʹʵʲʴʷ˔
ęŘµŎŰĞʯŏʭáęʭĄµğ˰ĆµĐþŎ˰ęĕ˰ãʭµÝŘý

ŐĔğ˰ŏĕŘý˰Ăýʭć˰ěùŏíʭŕŔĄŀâőŗŏí˰ĂÝĚď˰ĕęŘŎ˰ęĕŎ˰ʭŕĚÞő˰ĚÝė˰äþŋİ
Ăğù˰˫ĕ



ʵʵʹ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϬϱͲϮϯϬ
�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
���������������������

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

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

ʴʴʭĬĿ˨ĚŞĔĠă˨


ŔŎĖńŎ˰ęĕ˰ŔŎŦķûʭĄÝˈŏíĚŃ˰ěʭČķùˇ˰Ŕý˰ĕʭŒĄğù˰ʭý˰ʯíŰŔ3Ā¸P PǮTä Põĕ÷R
T
Ŀ.PJRÐ

T
Ⱥ R
T
Ć.RHR,TôQ¿ Tä PÞP¿ TÑ.TH

P
*.J QÍ QêTùPȩ

T÷RõR8¸Þ
T
ì
P
*R1.J¸ö ĒÒɎ.PJR=T8

P T
Ą..J QÍ QêTȫ¸

P
éĈPHJ QÍ QêTùPȩ

Ē
ĈR,OH¸Þ

T
ó QÒR ȷ2ˈŊùŐ˙ďĚ�ʶʶ˰ˉ˔Űù˰ãʭŕěʭČķù˰´Ĝċ˰ùę˰ŔŰí˰Ő

äŎ˰ŏíĚŃ˰ä˙ŋķĖőùĕˉäŎ ĕę ùę ĆĐþŎ ŐŰù ŏùĜŞ˙Ŋù ęĕ ʭŎ˒ùŐµģŗę˰ãùĚµý˰ŉʭď˰
ĖŰʭ˙őĆµĐý˰ŏĖµģ˰Ěăʯ˰ŉŘµŃ

äŎ˰˛ńő˰ŁŘĿ˰ŔŰí˰˛Űė˰ùę˰ŏʭĤŰù˰ʲōŞŒÝ3Ā.J QÍ QêTùPȩ TH
P
* TôQ¿ Tä PÞP¿ TÑ. RHR, RÐ

T
Ⱥ R
T
Ć. PJ ĕ÷R

T
Ŀ. P PǮTä Põ ¸2˰Őµċ˰˫ŗĚá˰Ŕý˰ûʭİē

˰ŔŀŰĚģ˰ŔŰí˰ęĕ˰Ğőù˰ŗŔýįãęŘŔÝäŎ˰˫ĕʭŀĄğù˰ŁʭŞğ˰ěùĕŘģʯûʭİē˰ěù˰äýʭµİē˰ŗ˰Ăµğù˰ĂµŎʭŞŃ˰ěŗę˰ãʭµŕ

ĂğùʯãĜŞČĸăˉäŎ˰äŒĸŰĂŎʭŞŃ˰ěŗę˰ʲĖŰʭŎĚŀý˰ĖŕùŘēʯĖŞĄĠŞő˰ęĕʭŃÖŞŕ˰ěù˰ĕùĚµŎ˰ʯŏʭµĤŰù˰
ĖµŞŒÞý˰ãęʭµÝ

ùę˰ęʭİŃù˰ěù˰ėŘŀő˰ěù˰ĕùĚŎ˰ŗ˰āęĖŃ˰ùę˰ĂķʭİĄğùʯŔµőùĚÝ˰ěù˰ęùĚµĿ˰ŏʭµŞý˰ĚµĤĐŎ˰ãʭŕäŎ˰ŔµŰí˰ãʭµŒĸŎ˰ęĕ˰ŗ˰ĖµŒÝ

˫ĕęŗíù˰ʲĖőˈĚá˰ãùĞőù˰ŗ˰Őċ˰˫ŗ˰äďùŘµő˰ŐµŰù˰ŗ˰ʭ˙ģ˰ŐŰù˰ʯĖŰĜŰĚâý˰ĂŎʭŞŃ˰ûʭĄÝ˰ŗ˰ûʭĠď˰ěù˰ĖŞĄĠőùŘă˰Ěáù

ŏʭ˙ğíŐŞŎě˰ŗ˰ʭŕʯĖŰĜŰĚâý˰ĽĚį˰Ěŕ˰Ŕý˰äŊŗʯŔĄĔŰĚá˰ùĖē˰ÜŋŎ˰Ŕý˰ Ě˫ēťʭýŏí˰ŉʭď˰ŗ˰ĖŰùä˙ő˰ŔÝ˰ěù˰ĖµŞőùŘă


ĖŰĕĚá˰ʭŕę˰ŗù˰˫ĘēùŘŎ˰ěù˰ŗ˰ĖŰŘģ˰ŏŗĚŞý˰ùĖē˰ÜŋŎˇ

˰ěù˰äēĚý˰ŉŘŃ˰ŔŎùĕù˰ęĕ˰ŏʭĤŰùŀŎ˰ŏùĚĠŏʭ˙ğí˰ęĕ˰ä˙ŋķ˰ėŘŀő˰Ěý˰ŉùĕĂğĕ˰ŗ˰ŐŞŎě˰ŗ˰ʭŕ˰ŏí˰ęʭİŃù˰Ŕý˰äýʭŰ

˫ĕŘ˙ő˰ĕę˰ùę˰ŗĕ˕˰ĖőùŊíäý˰ʯäőʭĸ˙Ŋù˰čŗę˰ʯäğŘʭăʲʵʺ�ʴʴʵ˔ˉŔÝùĚ×˰ŐŰù˰ŏùĚĠŀŎ˰ěù˰äŰŘâĤŞÏ˰ùę˰ŔŀŰĚģ˰ŔŰí

äŎ˰˫ĖŒŰíŏʭ˙µğí˰ęʭµİŃù˰Ŕý˰ŗ˰ĖŒÝ˰ùĖŞÏ˰ä˙ŋķ˰ėŘŀő˰āęĖŃ˰ĚĤý˰ãěŗę˰ŔÝ˰ĖŒőùĕ˰ŐµŰù˰ĕę˰ęĕ˰ŗ˰ĖµýʭŰ˰Ăµğĕ˰ʭŕ

ĖŎ˫ĕŘ˙ő˰ŏʭķėù˰ŗ˰˫ĕŘ˙ő˰čĚİŎ˰ʯʭŒĸŎ˰ŐŰù˰ʭý˰ùę˰ŔŰí˰ŁʭŞğ˰ãęʭáěʭğʭő˰ʯʭķ˰ŔµŰí˰ŐµŰù˰ŔµÝ˰ĖőùäŰŘµâĄŀá˰ ę˫ʭµýęĕ

˰ŐŞŒ×˰Įğŗ˰ęĕ˰ŗ˰Ăğù˰ĂŎʭŞŃäŰŘâĄŀá˰Ŕý˰ŏʭŖáʭőŔŋøĠŎãù˰ĚµĴő˰Ŕµý˰Ăµğęĕ˰ʯŐĄēùĕĚµÏ˰ʭµŞőĕ˰˛÷ʭµĠŎ˰ěù

ä˙őĖğę˕ʯäŰʭþįʭþįŏùĜŞ˙ŊùäĿĚŞĠŀăʯŏíĚńŊùʴʶʻʷʲʾˆ�ʾʿʽ˔


ŏí˰ŉʭď˰ŏʭĤŰù˰ŔÝäŎ˰ŏʭŞý˰ʯŏíĚŃ˰ěʭČķù˰ŔŎĖńŎ˰ęĕʲĖŒÝˈ˰ʯōŰĚÝ˰ŏíĚŃʴʷŏí˰ěù˰ĢŞµÏ˰ŏĚŃ˰ŔµÝˈ˰ãęŘµŰ

ŐŰęʭáʭá˰ˇĖőùęŗĚÏ˰Ěğ˰ęĕ˰ùę˰äŰʭĬĿ˰Ěŀğ˰ĝŘŕ˰ŗˈàőùĚĄĠŎęí˰ˇ˰ęĕŔŒŖÏĚŀµğ˰ěù˰ʯĕěùĕĚµÐý˰ĂďʭŞğ˰Ŕý˰˫ʭŎ

˰ŗ˰˫ĕĚÝ˰ĆĐý˰äŰʭĬĿĖŰŘőĂŞńĿŘŎĂğù˰˫ĕùĕ˰ˇ˫ĕŘ˙ő˰ĕʭŒĄğù˰Ő˙ďę˰ ę˫Řğ˰Ŕý˰ŗ
Ėőù
ńĄŎ˰ĚŞĠŀă˰Ŕý˰ŔċŘă˰ʭýäŎ˰ĚĴő˰Ŕý˰ŏùĜŞ˙Ŋù˰Ő˰Ŕµý˰ŔµċŘă˰ʭý˰ŔŀŰĚģ˰ŔŰí˰ŐŰù˰ĥŘĨē˰ęĕ˰ŔŎŦķ˰˫ʭáĖŰĕ˰ʯĖğę

ûʭİē˰Ŕý˰ĭŘýĚŎ˰āʭŰí˰ŁʭŞğ˰ĂŎʭŞŃ˰ěŗę˰ãʭŕˉĂğùʭŎù˰ãʭÝŘý˰ĞŰęŘŎŎäŘáŰĖˈ˰ʲ˰ŔµŰí˰ŔµÝ˰ĂĠŞő˰äÞģ
˰ŏʭĤő˰ùę˰äőʭÞŎùŎäĖŕĕ˰ãěŗę˰ŔÝŏʭĠőùʭŕ˰Ăģùĕ˰ĖŒŕùŘēŗŏí˰ĚŞĔĠăĂğʭĬĿ
ùĚýʭµŒýŰŐ˰ĥŘµĨē˰ęĕ
ʯʭĬĿ˰ĚŞĔĠăĕŘē˰ĚýùĚý˰ęĕ˰ùęŗĕĦő˰äőíĚŃŎäŰýʭŞō˰ ę˫ʭģù˰äÞŰ˰ŔÝµŎäĖµŒÝʯ˰ŔµýŔµØőí˰üþµğ˰Ŕµý˰ãěŗę

āęĖŃʭŕ˰Ûùęĕù˰Ŕý˰ĖőŗùĖē˰ŔÝ˰äŰŗãĖŒ˙ģŘŕãĚĤýʯ˫ĕŘ˙ő˰ŔīʭĿùłńĐă˰ĕùĕ˰ĖŕùŘēŗãĚâŰĕŔµĸŃùŗù˰ã
˰Ěįʭē˰Ŕý˰ùęŎäĕęŗíí˰ŔÞŎ˰ęʭŀÝ˰ŔÝÛęĕ˰ùę˰ŏĕĚÝ˰ĖŒŕùŘĔő˕ʯãʭÝŘýʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùŞ˛ʯĚŃŏíŗ

ʯōŋķʴʶʻʹ˰ʲʵʵʻ˔
ŐŰùěùʯŗęŁŘĿ˰ĆĐþŎ˰ęĕʯ˰äâŒŕʭ˙ŕ˰ŌĖķŗŔČŞĄőãĚŞá˰ŔŰí˰ěùĚĴőĕęŘµŎ˰āùĚµĴő˰ęĕ
ŔŎŦķäŰʭþįʭþįŗãʭÝŘý˰ĞŰęŘŎ˰ĖŰĕĚá˰˫ĖŕʭĤŎŗĂŋķ˰ġŗę˰ęĕ˰āʭµŰí˰ŁʭŞµğ˰Ŕý˰ŔŎŦķ˰ŏĕŘ˙ő˰ŔċŘă˰ŏí


Ăğù˰ŏʭĤŰù˰ãĚŞĠŀă
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˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

ĄőŞŔČ

ŔµÝ˰Ăğù˰ä˙ŋķ˰ĚŞĠŀă˰ʯŏíĚŃ˰ãĕʭŖĄċù˰ĚŞĠŀă˰ŌʭĠŃù˰ěù˰äÞŰ˰ęĕ˰ĖµŰĖċ˰ãʭµŕĕĚÞŰŗę˰ěù˰ŏí˰ġĚĄµĠá

Ăğù˰ãĚŞĠŀă˰ĆďʭþŎ
ŔýäŰʭþįʭþį˰ŔŎŦķ˰ĕʭńĄķùċ˰ʲ˰ĕŘ˙˰ęĕ˰äµŒŕė˰āĕʭµķ˰ŗ˰Ğµőù˰ŔµČŞĄő˰ʯāʭŰí˰ĚŕùŘĳ

˰ěù˰ŏĖőʭŎ˰ŏʭŎù˰ęĕ˰ŗ˰ĕŘ˙ċ˰ŐŰù˰ěù˰äŰʭŕę˰˫ùę˰ʭŖŒă˰ŗ˰Ăğù˰ŏùĚĠŀŎġĜļŊʭŕŰ˰ěù˰˫ĕʭŀĄğù˰ʯãĚŞĠŀă˰ãŔĄĿʭʭŕ˰ŗ

ĕĚÞŰŗę˰
Ăğù˰ä˙ŋķ˰ĆďʭþŎ˰ŗ˰˛÷ʭĠŎʭÝŘý˰ĞŰęŘŎōŰĚµÝ˰ŏíĚŃ˰ʭý˰ĭʭþăęù˰ęĕ˰ãĚĤý˰ŌŘŋķ˰Ŕý˰ĂþĠő˰ĜŞő˰ãʯ

˰ĂþĈŎ˰ãĕĚÞŰŗę
Ăğù˰ěŘŒŕ˰ŔÝ˰āʭ˙ŖþŎ˰ěù˰ãęʭŞĠý˰ęĕ˰ŔŎŦķ˰ŔĄþŊùŔýāęŘħ˰ľĤÝ˰äĸİŃ˫ĖµĤőĖőù˰ʭµý˰ʯ

˰ĚµĴő˰ĂďùĚµħ˰ʭý˰ŐŰĕ˰ŗ˰˛ńķ˰ʭý˰ĕʭĬĄŎ˰āʭŞīĚĿ˰ęĕ˰ŗ˰ĭʭŞĄďù˫ĕùĕĖµőù˰ĖµŒ×Ěŕ˰ʯŔµýęŘį˛µŞ˙Đă ěù
˒
Ėµċ

īĚĿŞŔʭŕ˰ãęŗĕ˰ŏíĚŃ˰āʭŰí˰ĚýĜáŰ˫ĖĖőù˰ŏʭĤŰù˰
ŔýäŋÝęŘį˰ùę˰ä˙ŋķ˰ĚŞĠŀăĘÏŰŔĄĿĚĖőùˉ˰Ěý˰ŌŘŋķ˰˛Ş˙Đă˰ʭŎù

˰ĚŞĠŀă˰ěù˰ĚŞĻ˰ùę˰ŏíĚŃŎäĖŒőùĕ


˰ĕę˰ʭŰ˰ŗ˰ġĚŰĘÏ˰ęʭŞĸŎě˫ŘŎíʭŕ˰
Ăµğù˰Ŕµ˙ŰĚÝ˰āʭµŰí˰ĚŕùŘµĳ˰ŗ˰ŁʭŞğ˰Ŕý˰ŏĕŘ˙ő˰ĖŒĄĠŎ˰ʯŏʭĤŰù˰ãŘğ˰ěù

˰ŔÝ˰äăʭŰí˰ěù˰äēĚý˰ęĕ˰ŏʭĤŰùŔļþħőęùĕ˰äâŒŕʭ˙ŕ˰ä˙ŋķ˰āʭŰĚĴő˰ʭý˰ŗ˰ĖŒĄģùĕ˰ä˙ŋķĖʯ˰äµ˙ŋķ˰ěʭµČķù˰Ŕµý

˰ōÞď˰āʭŰí˫ĕŘ˙őĖőùŗęŘŎŰĞęĕ˰ĜŞő˰ãʭÝŘý˰ŔŎŦķ˰ʭý˰ĚŞĠŎ˰ŐŰùōŕùŘőʯĂğù˰ĖŒ×ĚŕĂŃĕŗ˰ĕęùĖő˰ùę˰Ōěť


Ăğù˰˫Ėőʭğę˰āʭþćù˰Ŕý˰ùę˰ŏíĚŃ˰āʭŰí˰ʭý˰äýĚČă˰ōŋķ˰äŕùĚ˙ŕ˰ĕęùŘŎ˰ãęʭŞĠý˰ęĕ

äĤŕŗÚÏ˨ĕʭŖŒĤŞÏ

ŗ˰ãʭÝŘý˰ĞŰęŘŎ˰ʭý˰ŔŎŦķ˰äĤŕŗÚÏ˰ġŗę˰ŔĠŰʭńŎĚ˫âőµŰí˰Ŕµý˰ŔŎŦķ˰ĚŰʭµğ˰ʭµý˰ŔµĠŰʭńŎ˰ęĕ˰äµ˙ŋķ˰āʭ

ĠŎ
ŏʭŃĚĤĄ



ʵʵʻ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϬϱͲϮϯϬ
�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
���������������������

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

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

ĶýʭŒŎ

ʴ
ʯōŰĚÝ˰ŏíĚŃ˰ʯãĖŖŎĖ˙ĐŎ˰ʯĖőŗĕťŘĿ˰Ŕ˙ċĚăĚĄĿĕęʭă˰āʭĸŊʭİŎŰäŎŦµğù˰ĽęʭĸŎ˰ŗ˰Ē˰ʯ˰ʯŏùĚµŖă

Íʭ×ŌŘğ˰ʯʴʷʴʻ
Ł

ʵ
ʯŔŰĚŞŒ˙Ŋù˰ĀķʭþİŊù˰ÿęùĕù˰ʯäőʭĸ˙Ŋù˰čŗę˰ʯĕŘ˙ĐŎ˰˛ĬŀŊùŘýù˰ʯäğŘŊí˰ʲĚĨŎýäʭă


ʶ
ʯäőùĚĐýĖŞğʯōģʭŕŏʭŕĚþŊùäĿĚŞĠŀăʯŏíĚńŊùùʯĀĈĸþŊōŃʲʴʷʴʸŁ


ʷ
˰ʲāŗĚŞý˰ʯŁŗĚĤŊùęùĕ˰ʯŏíĚńŊù˰äĿ˰äŒŀŊù˰ĚŞþĸĄŊù˰ʯŐŞŎù˰ʯãĚÞýʴʼʼʴ


ʸ
ʯãʭÝŘýęŘŎŰĞʯʭńŎŰŔĠùʯāùęŘă˰ŏʭŞŎ˰ãČőùŞ˛ʯŏíĚŃŗʯōŋķŔ˙ċĚăĎŞýė˰ʲʯĚŞýĕ˰ŔŋŊùĚĄĿĕ˰ĚĤő

ʯäŎŦğù˰àŒŕĚĿŏùĚŖăʲÍʭ×ʯōŕĕěùŗĕʴʶʻʹ


ʹ
Ěď˰˛ŞĨĐă˰äŊù˰ŔĸŞĤŊù˰˛Űʭğŗ˰ʯŐĠĐŊù˰ŐýĖ˙ĐŎ˰ʯäŋŎʭķĠŎ˛÷ʭ˰ąùĚµĄŊù˰´ʭŞďù˰ęùĕ˰ʯŔĸŰĚĤŊù

ʯäýĚĸŊù˰ʯŌęʭŖ×˰Íʭ×˰ʲāŗĚŞýýäʭă


ʺ
˰ʲāŗĚŞý˰ʯäőʭŒþŋŊù˰ûʭĄÞŊùęùĕ˰ʯŌŘŞŊù˰ŔČŖŒŎ˰ŗ˰ŔăʭŞď˰ōŊʭĸŎ˰ĚŞĠŀĄŊù˰ʯŐŞŎù˰ʯäŊŘēʴʼʻʵ


ʻ
ʯōŋńŊùęùĕ˰ʯŉŗù˰Íʭ×˰ʯŏŗĚĠŀ˙Ŋù˰ŗ˰ĚŞĠŀĄŊù˰ʯŐŞĠďĖ˙ĐŎ˰ʯäþŕėäý˰ʲāŗĚŞý
ʭă

ʼ
˰ōğʭńŊùŘýù˰ʯäőʭŖŀħù˰üĻùęĕĚŀ˙Ŋù˰ʯĖ˙ĐŎ˰Őý˰ŐŞĠďłµŞńĐă˰ʯŏíĚµńŊù˰üŰĚĻ˰äĿ˰āùʲ˰ŏùŘµīę

˰ʲłĤŎĕ˰ʯōŋńŊùęùĕ˰ʯŏʭőĖķʴʷʴʵ


ʴʳ
˰ʲĂģę˰ʯŐŞþŎ˰ûʭĄÝ˰āùęʭĤĄőù˰ʯŏíĚŃ˰ä˙ŋķ˰ěʭČķù˰ęĕ˰äĤŕŗÚÏ˰ʯäŋķĖ˙ĐŎ˰ʯäőʭŖŀħù˰äŰʭīę

˰ʯŌęʭŖ×˰Íʭ×ʴʶʻʴġ


ʴʴ
µµµµµµ˰ʯŌŗĕ˰Íʭ×˰ʲŏùĚŖă˰ʯ˫Řğù˰āùęʭĤĄőù˰ʯŏíĚŃ˰ä˙ŋķ˰ĚŞĠŀă˰Ěý˰ãĖŎíęĕ˰ʯʴʶʻʶ


ʴʵ
Şŋµğ˰Őý˰Ő˙ďĚŊùĖþķ˰ŐýĖŖĿ˰ʯäŎŗę˰āùęùĕù˰ʯĚµĤķ˰ĶµýùĚŊù˰ŏĚµńŊù˰äµĿ˰ĚŞµĠŀĄŊù˰āʭµŕʭČăù˰ʯŏʭ˙

ĕʭģęťù˰ŗ˰ÿŘķĖŊù˰ŗ˰´ʭĄĿťù˰ŗ˰ŔŞ˙ŋĸŊù˰ąŘĐþŊùʯ˰ʲŏʭĄĠýĚķʴʷʳʹ
ġ

ʴʶ
ĊŖő˰ʯŐŞĠď˰Őý˰Ė˙ĐŎ˰ʯäīę˰ľŰĚģʯŏʭŰʭğęʭÏ˰ʯĖ˙ĐŎ˰ʯäĄģĕ˰ʲŔ˙ċĚă˰ʯŔĻŦþŊù˰Íʭ×˰ʲŏùĚŖă

ʯōŖőʴʶʻʺ


ʴʷ
į˰ŔŎŦķ˰ãĚÞĿ˰ŗ˰ä˙ŋķ˰ĕʭŞŒý˰ʯŏíĚŃ˰ěʭČķù˰ʯŐŞĠďĖ˙ĐŎ˰ʯäŰʭþįʭþįäý˰ʯäŰʭþįʭþ˰ʲʭċʴʶʹʵ


ʴʸ
µµµµµµ˰ʯōĄŀŕ˰Íʭ×˰ʲŏùĚŖă˰ʯŔŞŎŦğťù˰üĄÞŊù˰ęùĕ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯʴʶʻʷ


ʴʹ
µµµµµµ˰ʯ˰Ŕ˙ċĚăŔ˙ċĚă˰ʯŏùĜŞ˙Ŋù˰ĚŞĠŀăʲĖŞğ˰äŎŦµğù˰āùęʭµĤĄőù˰ʯäőùĖµ˙ŕ˰ãŘğŘŎ˰ĚŃʭýĖ˙ĐŎ

ʯōŃ˰ŐŞğęĖŎ˰ŔĸŎʭċ˰Ŕý˰ŔĄĠýùŗ˰ʲōŃ˰Íʭ×ʵʼ˰ʯʴʶʻʼ




ʵʵʼ

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

˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʸ	ʵʶʳ
ğęĚýäþİăäńŞĠŀăĚŞ˙ŋķäíāʭŰĕ˨ěùˬʭáĖŰʭþįʭþį˨ŔŎŦķäŰęŘŎ˨ŗĞŰʭÝŘýã

ĠőōŞŘĬăĚŎ˨āùĕʭğã

ʴʺ
ČŎ˰ʯŐĠĐŊù˰Őý˰˛ĬŀŊù˰äŋķ˰äýù˰ʯäğĚþį˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äĿ˰ŏʭŞþŊù˰Ķ˙ĀµþĄÞ˙Ŋù˰ʯŔŞŎŦµğťù

ýäʭċ˰ʯōČŒÏ˰Íʭ×˰ʲʴʶʼʸ


ʴʻ
˰ʲŏùĚµŖă˰ʯŔŞŎŦµğťù˰üµĄÞŊùęùĕ˰ʯŏíĚµńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþĄŊù˰ʯŐĠĐŊù˰ŐýĖ˙ĐŎ˰ĚŀĸċŘýù˰ʯäğŘį

ʴʶʼʳ


ʴʼ
ʯäŎŦğù˰àŒŕĚĿ˰ĚĤő˰ĚĄĿĕ˰ʯäĿʭÝ˰ŉŘħù˰ʯûŘńĸŰ˰ŐýĖ˙ĐŎ˰ʯäŒŞŋÝ˰ʲōŃʴʶʹʴ


ʵʳ
µµµµµµʯŔŞŎŦğù˰āùęʭĤĄőù˰ʯäĿʭÝ˰Ŕīŗę˰ʯ˰ʲŏùĚŖăʴʶʸʳ


ʵʴ
ʯãěęĕŘáʯĕùŘċʯä˙ďĚĄĠŎĖŞğʯäĠŞķˈĂµÝĚďĖŞµģęŘēęĕŏíĚµŃŗĒµğʭÏŔµýāʭŖþµģ

ĖŰĖÏŘőŏíˇʯŏíĚŃŗʯōŋķę˫ŗĕʴʶʯę˫ʭ˙ģʵʷʯęʭŖýŗŏʭĄĠýʭăʴʶʼʻ


ʵʵ
˰ʯäŋķĚŞŎù˰ʯäŀİŊˈäŰʭþįʭþį˰ŔŎŦķ˰˫ʭáĖŰĕ˰ěù˰ä˙ŋķ˰ĚŞĠŀăˇ˰ʯĢŕŗÚÏŔŎʭő˰ŏíĚŃ˰ĽęʭĸŎ˰ŗ˰ŌŘŋķ

˰ʯōŰĚÝ˰ ę˫ʭ˙ģʶ˰ʯʭÏŞŰĜʴʶʻʻ


ʵʶ
˰ŔµĬŖŒŊù˰ŔµþĄÞŎ˰ʯŐŕùĚµŊù˰ĚµĨĸŊù˰äµĿ˰ĚŞµĠŀĄŊù˰āʭµŕʭČăù˰ʯĖµŞČ˙ŊùĖþķ˰ŌŦĠŊùĖþķ˰ʯüĠĄĐŎ

˰ʲŏĕęù˰ʯŔŞŎŦğťùʴʷʳʵ


ʵʷ
ʯä˙ďĚĄĠŎĖŞğʯäĠŞķˈ˛ŞŋĐăěʭČķùäŎŘČőŏíĚŃěù˫ʭáĖµŰĕĂŰíŔµŋŊù˛µīʭĿäµőùĚÞŒŊˇʯ

ŏíĚŃŗʯōŋķę˫ŗĕʴʶʯę˫ʭ˙ģʵʸʯĜŞŰʭÏŗŏʭĄĠŎěʴʶʼʻ


ʵʸ
˰äĿ˰ĖŞŖ˙ĄŊù˰ʯãĕʭŕĖ˙ĐŎ˰ʯĂĿĚĸŎ˰ʲōµŃ˰ʯäŎŦµğù˰ĚµĤő˰ŔµĠğŘŎ˰ʯŌęʭµŖ×˰Íʭ×˰ʯŏíĚńŊù˰ŌŘŋķ

ʴʷʵʼ


ʿ˃
ùĖŕŰĂ˫ĕùě˰ʯäŋķ˰ʯˈŏùĜŞ˙Ŋù˰ęĕ˰ä˙ŋķ˰ĚŞĠŀăˇ˰ʯĢŕŗÚÏʭŕ˰ ę˫ʭ˙ģ˰ʯäőíĚŃ˰ãʵʸ˰ŗʵʹ˰ʯýäʭă




ʵʶʳ

�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕ W͗ϮϬϱͲϮϯϬ
�� �KDW�Z�d/s�� ^dh�z� K&� d,�� ^�/�Ed/&/�� /Ed�ZWZ�d�d/KE� K&� s�Z^�^� &ZKD� d,��

W�Z^W��d/s��K&��>>�D�,�d���d���/��E��D�hZ/����h��/>>�
���������������������

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

Ėď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰ

5HIHUHQFHV
���7KH�+RO\�4XUDQ��WUDQVODWHG�E\�)RRODGYDQG��0XKDPPDG�0HKGL��&HQWHU�RI�,VODPLF�+LVWRU\�

DQG�(GXFDWLRQ�6WXGLHV��7HKUDQ��7KLUG�(GLWLRQ�������$+�
���$OXVL��$EX�DO�)DGO�0DKPRXG��5XK�DO�0D
DQL��$O�0XQLUL\\D�3ULQWLQJ�2IILFH��(J\SW��6�'�
���%DKUDLQL��6H\\HGG�+DVKLP��$O�%XUKDQ�)L�7DIVLU�$O�4XUDQ��$O�%D
DWKDK��4RP�������$+�
���%DNUL��$PLQ��7HFKQLFDO�,QWHUSUHWDWLRQ�LQ�WKH�4XU
DQ��'DU�DO�6KRURXT��%HLUXW�������
��� %XND\�� 0RUULV�� $� &RPSDULVRQ� EHWZHHQ� WKH� 7RUDK�� WKH� %LEOH�� WKH� 4XU
DQ� DQG� 6FLHQFH��

7UDQVODWHG� E\� =DELKXOODK� 'DEHHU�� ,VODPLF� &XOWXUH� 3XEOLVKLQJ� +RXVH�� 7HKUDQ�� 7ZHOIWK� (GLWLRQ��
�����

���+XUU�$PLOL��0XKDPPDG� ,EQ�$O�+DVVDQ� :DVDLO�DO�6KLD� ,OD�7DKVLO�0DVDLO�DO�6KLULDK��'DU�
$O�$K\D�$O�7XUDWK�$O�$UDEL��%HLUXW��)RXUWK�(GLWLRQ��6�'�

���.KROL��$PLQ�� ,QWHUSUHWDWLRQ��/HVVRQV�RI�/LIH�DQG�&XUUHQW�0HWKRGRORJ\��'DU�DO�.RWRE�DO�
/XEQDQL��%HLUXW�������

���=DKDEL��0XKDPPDG�+XVVHLQ��$Q�([HJHVLV�DQG�&RPPHQWDWRUV��)LUVW�(GLWLRQ��'DU�DO�4DODP��
%HLUXW��6�'�

���5DJKLE�,VIDKDQL��$EX�DO�4DVLP�+XVVHLQ�LEQ�0XKDPPDG��$O�0XIUDGDW�)L�*KDULE�$O�4XUDQ��
5HVHDUFK��5L]ZDQ�$GQDQ��'DU�DO�4DODP��'DPDVFXV�������

����5H]DHL�,VIDKDQL��0XKDPPDG�$OL��$�6WXG\�RI�WKH�6FLHQWLILF�0LUDFOH�RI�WKH�4XUDQ��0RELQ�
%RRN�3XEOLVKLQJ��5DVKW��)RXUWK�(GLWLRQ�������

����BBBBB��$Q�,QWURGXFWLRQ�WR�WKH�6FLHQWLILF�,QWHUSUHWDWLRQ�RI�WKH�4XU
DQ��8VZD�3XEOLFDWLRQV��
7HKUDQ��6HFRQG�(GLWLRQ�������

����5XPL�� )DKG� LEQ�$EG� DO�5DKPDQ� LEQ�6XOD\PDQ��(WMDKDW� DO�7DIVLU� IL� DO�4DUQ� DO�5DEL� 
DO�
$VKDU�>��WK�/XQDU�&HQWXU\@��$O�'KDUDW�$O�%DKXWK�$O�,OPL\\DK�ZD�$O�,IWD
��ZD�$O�'DZD�
ZD�$O�
,UVKDG��6DXGL�$UDELD�������

����6KDULI�5D]L��0XKDPPDG�,EQ�+XVVHLQ��1DKM�DO�%DODJKDK�>3HDN�RI�(ORTXHQFH@��7UDQVODWLRQ��
'DVKWL� 0XKDPPDG��3DUVD\DQ��7HKUDQ��1LQWK�(GLWLRQ�������

����7DEDWDEDL��0XKDPPDG�+XVVHLQ��7KH�0LUDFOH�RI�WKH�4XUDQ��$OODPDK�7DEDWDEDL�6FLHQWLILF�
DQG�,QWHOOHFWXDO�)RXQGDWLRQ��6�/��������

����� $O�0L]DQ�)L�7DIVLU�$O�4XUDQ��,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ��6HYHQWK�(GLWLRQ�������
����BBBBB��7UDQVODWLRQ�RI�7DIVLU�DO�0L]DQ��7UDQVODWHG�E\�6H\\HG�0XKDPPDG�%DTLU�0RXVDYL�

+DPDGDQL��,VODPLF�3XEOLFDWLRQV�$IILOLDWHG�ZLWK�WKH�4RP�6HPLQDULDQ�7HDFKHUV�$VVRFLDWLRQ�>-DPLD�
0XGDUULVLQ�4RP@��4RP����WK (GLWLRQ�������

���� 7DEUDVL�� $EL $OL� $O�)DGO� ,EQ� $O�+DVVDQ�� $O�%D\\DQ�� $Q� ,QWHUSUHWDWLRQ� RI� WKH� 4XU
DQ��
,VODPL\DK�3XEOLFDWLRQ�V��6�/��)LIWK�(GLWLRQ�������

����7XVL��$EX�-D
IDU�0XKDPPDG�LEQ�DO�+DVVDQ��$O�7LE\DQ�IL�7DIVLU�DO�4XUDQ��,VODPLF�%RRNV�
3XEOLFDWLRQV��7HKUDQ�������

����.XODLQL��0XKDPPDG�,EQ�<D
TXE��8VXO�DO�.DIL�� ,VODPLF�&XOWXUH�3XEOLVKLQJ�2IILFH��4RP��
�����

����BBBBB��5R]D�RI�.DIL��,VODPLF�3XEOLFDWLRQV��7HKUDQ�������
����*RRGDU]L��-DYDG��0XVWDUKDPL��6H\\HG�,VVD���7KH�0RYHPHQW�RI�WKH�6XQ�LQ�WKH�4XU
DQ�DQG�

WKH�$QVZHU� WR� LWV�(PHUJLQJ�'RXEWV���4XUDQ� DQG�6FLHQFH��9ROXPH� ����1XPEHU� ���� 6SULQJ� DQG�
6XPPHU�����������

����/XWIL�� $PLU�$OL�� �6FLHQWLILF� ,QWHUSUHWDWLRQ� IURP� WKH� 3HUVSHFWLYH� RI�$OODPDK� 7DEDWDEDL���
5HVHDUFK�-RXUQDO�RI�WKH�+RO\�4XUDQ��1R�����)DOO������

���� 0XKWDVLE�� $EGXO� 6DODP� $EG� DO�0DMLG�� $WMDKDW� DO�7DIVLU� IL� $VU� DO�5DKLQ�� 0DNWDE� DO�
1DKGKD�DO�,VODPL\DK��-RUGDQ�������

����0XVWDUKDPL��6H\\HG�,VVD���$QDO\VLV�RI�WKH�$VWURQRPLFDO�0LUDFOH�RI�WKH�4XU
DQ�IURP�WKH�
3HUVSHFWLYH�RI�$\DWROODK�)D]LO�/DQNDUDQL���4XUDQ�DQG�6FLHQFH��9ROXPH�����1XPEHU�����)DOO�DQG�
:LQWHU������

���� 0DDULIDW�� 0XKDPPDG� +DGL�� $O�7DPKLG� )L� 8ORRP� $O�4XUDQ�� )RXUWK� (GLWLRQ�� ,VODPLF�
3XEOLVKLQJ�,QVWLWXWH��4RP�������

����+GD\DW]DGHK��$OL���6FLHQWLILF�,QWHUSUHWDWLRQ�LQ�$O�0L]DQ���4XUDQLF�5HVHDUFK��1RV�����DQG�
����6�'�


