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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʻʸµʵʳʷ
�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϴϱͲϮϬϰ



7KH� LVVXH� RI� LKWLMDM� �DUJXPHQWDWLRQ�� LQ� 4LUD¶DW� LV� RQH� RI� WKH� LPSRUWDQW�
GLVFXVVLRQV� LQ� WKH� ILHOG�RI�5HFLWDWLRQ�VFLHQFHV�DQG� WHFKQRORJLHV��6FKRODUV�RI�
4XUDQLF� VFLHQFHV� DQG� FRPPHQWDWRUV� RI� WKH� ,VODPLF� ZRUOG� KDYH� UHVRUWHG� WR�
DUJXPHQWDWLRQ�LQ�4XU¶DQLF�UHDGLQJV�ZLWK�YDULRXV�PHWKRGV�DQG�UXOHV�DFFRUGLQJ�

WR�WKHLU�DFFHSWHG�SULQFLSOHV�LQ�WKLV�UHJDUG� $UJXPHQWDWLRQ�LQ�UHDGLQJV�KDV�LWV�

RZQ�SULQFLSOHV�DQG�JRDOV�WKDW�QHHG�WR�EH�FDUHIXOO\�VWXGLHG�E\�H[SHUWV�
7KH� SXUSRVH� RI� WKLV� DUWLFOH� LV� WR� H[DPLQH� WKH� UXOHV� RI� DUJXPHQWDWLRQ� LQ�

4XU¶DQLF� UHDGLQJV� E\� FRPPHQWDWRUV� DQG� UHFLWDWLRQ� VFKRODUV� 7KH� UHVHDUFK�

PHWKRG� LQ� WKLV� DUWLFOH� LV� GHVFULSWLYH�DQDO\WLFDO� LQ�ZKLFK�ZULWWHQ� VRXUFHV� DUH�

XVHG� 7KH� PDLQ� ILQGLQJV� RI� WKH� UHVHDUFK� LQ� WKH� SUHVHQW� DUWLFOH� DUH� WKDW� WKH�

DUJXPHQWDWLRQ� LQ�4XU¶DQLF� UHDGLQJV� UHTXLUHV� UXOHV� WKDW� DUH� GHULYHG� IURP� WKH�

SULQFLSOHV�DFFHSWHG�E\�UHFLWDWLRQ�VFKRODUV� $PRQJ�WKH�UXOHV�XVHG�LQ�WKH�LKWLMDM�

FDQ�EH�H[DPLQHG�WKH�LQWHUSUHWDWLRQ�RI�WKH�YHUVH�EHIRUH�FKRRVLQJ�WKH�UHFLWDWLRQ��
WKH� XVH� RI� WKH� FRQWH[W� RI� WKH� YHUVHV�� WKH� FRQIRUPLW\� RI� WKH� ZRUG� DQG� WKH�
FRQWHQWV�RI�WKH�UHFLWDWLRQ�ZLWK�WKH HORTXHQW�$UDELF�ZRUG��WKH�DXWKHQWLF�KDGLWKV�
PHQWLRQHG�WKH�FRQIRUPLW\�RI� WKH�UHFLWDWLRQ�ZLWK� WKH�0XV
KDI�RI�8WKPDQ��WKH�
FRPPRQ�PDQXVFULSW�RI� WKH�4XUDQ��DQG� WKH�FRQIRUPLW\�RI� WKH�YHUVH�ZLWK� WKH�

OLWHUDU\�UXOHV�DSSURYHG�E\�WKH�HORTXHQW�$UDELF�ODQJXDJH�

.H\ZRUGV� ,KWLMDM� LQ� 4LUDDW�� 5HFLWDWLRQV�� 6RXUFHV� RI� DUJXPHQWDWLRQ� LQ�
4XU¶DQLF�5HDGLQJV��%DVLFV�RI�$UJXPHQWDWLRQ��5XOHV�RI�$UJXPHQWDWLRQ�

��'DWH�RI�UHFHLYLQJ� �� 'DWH�RI�DSSURYDO� ��

���$VVLVWDQW�3URIHVVRU�DQG�)DFXOW\�RI�0RVWDID�,QWHUQDWLRQDO�8QLYHUVLW\ �FRUUHVSRQGLQJ DXWKRU� �DPLQL��#FKPDLO�LU

����WK�/HYHO�VWXGHQW�RI�5HFLWDWLRQ�6FLHQFHV�DQG�7HFKQRORJLHV��$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\� DI]DOLPDQL����#JPDLO�FRP

���$VVLVWDQW�3URIHVVRU�RI�0RVWDID�,QWHUQDWLRQDO�8QLYHUVLW\��PRKDPDGUH]D�VKDKLGL#JPDLO�FRP
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˨µ˨ä˙ŋķ˨ŔŊʭńŎäĤŕŗÚÏ

ĖķùŘŃĖķùŘŃāʭ÷ùĚŃ˨ęĕ˨ĉʭČĄďùāʭ÷ùĚŃ˨ęĕ˨ĉʭČĄďù

»Y�|¼v»ÊÀÌ¿Y�ÆeÊ�Ê¿Z¼ËY�¶�§Y�|¼v»�Á�|¼v»�ÁÉ|ÌÆ��Z���Âa�

ˮĖŞÞ×

ʭČĄďù˰ĵŘīŘŎ˰ěù˰āʭ÷ùĚŃ˰ęĕ˰ĉĆĐýʭŕã˰ŌŘµŋķ˰ŏùĖŒ˙µĤőùĕ˰
Ăğù˰āʭ÷ùĚŃ˰ŏŘŒĿ˰ŗ˰ŌŘŋķ˰ ě˫Řď˰ęĕ˰ōŖŎ

˰äőʭþŎ˰Ŕý˰ŔċŘă˰ʭý˰ŌŦğù˰ŏʭŖċ˰ŏùĚĠŀŎ˰ŗ˰äőíĚŃęŘŎĕ˰ʭý˰ĵŘīŘŎ˰ŐŰù˰ęĕ˰ĕŘē˰ŉŘþŃġŗęʭŕ˰ãĕĖĸĄŎ˰ĖķùŘŃ˰ŗ

˰ãŗę˰āʭ÷ùĚŃ˰ęĕ˰ĉʭČĄďù˰Ŕý˫ĕęŗíĖőù˰ĉʭČĄďù˰
˰ĕŘē˰Ŕý˰ĥŘĨĔŎ˰ĽùĖŕù˰ŗ˰äőʭþŎ˰ãùęùĕ˰āʭ÷ùĚŃ˰ęĕĂµğù

˰ĚŎù˰ŐŰù˰ŏʭĨĨĔĄŎ˰ãŘğ˰ěù˰łŞŃĕ˰äğęĚý˰ĖŒŎěʭŞő˰ŔÝĂğù˰
ù˰ĽĖŕěŔŊʭńŎ˰ŐŰùʯ˰ĉʭµČĄďù˰ĖµķùŘŃ˰äğęĚý

˰ äŀŞħŘă˰ʯĚīʭď˰ŔŊʭńŎ˰ęĕ˰łŞńĐă˰ġŗę˰
Ăğù˰āʭ÷ùĚŃ˰ŏùĖŒ˙Ĥőùĕ˰ŗ˰ŏùĚĠŀŎ˰ĕĜő˰āʭ÷ùĚŃ˰ęĕ˰µ˰˫ĕŘý˰äŋŞŋĐă

˰ŔÝ˰Ăğù˰ěù˰ŏí˰ęĕʭŀĄğù˰ûŘĄÞŎ˰ĶýʭŒŎ˰˫ĕŎäĕŘģ
˰ōŕùŰŔĄĿʭʭŕãĚµīʭď˰ŔµŊʭńŎ˰ęĕ˰ĢŕŗÚÏāęʭþķĖµőù˰ěù

ŔÞŒŰùŔý˰ĖŒŎěʭŞő˰āʭ÷ùĚŃ˰ęĕ˰ĉʭČĄďù˰äőʭµþŎ˰ěù˰˫ĖŎíĚý˰ĖķùŘŃ˰ŐŰù˰ŔÝ˰Ăğù˰ãĖķùŘŃŉŘµþŃĕęŘŎ˰ŏùĖŒ˙µĤőùĕ

˰āʭ÷ùĚŃĂğù˰
Ŕŋ˙ċěù˰ĖķùŘŃ˫ĕʭŀĄğùĕęŘŎäŎ˰ĉʭČĄďù˰ęĕ˰ûʭµĔĄőù˰ěù˰˛µþŃ˰ŔµŰí˰ĚŞµĠŀă˰äµğęĚý˰Ŕµý˰ŏùŘµă

˰ŗ˰ĂļŊ˰ŏĕŘý˰łýʭİŎ˰ʯāʭŰí˰ŁʭŞğ˰ěù˰˫ĕʭŀĄğù˰ʯĂ÷ùĚŃ˫ĕĚŀŎʭŕãĂ÷ùĚŃ˰ĂµŀŊʭĔŎ˰ʯĎŞµĨĿ˰äµýĚķ˰ĂµļŊ˰ʭµý

ő˰ʯĎŞĐħ˰ãĚŞĠŀă˰ĆďʭþŎ˰ʭý˰ŔŰí˰ŐĄģùĖăŞŰðĖ˰ōµğę˰ʭµý˰Ăµ÷ùĚŃ˰ĂµńýʭİŎ˰ʯĚµþĄĸŎ˰ĆµŰĕʭďù˰ĮµğŘă˰Ă÷ùĚŃ

˰ĕęŘŎ˰äýĕù˰ĖķùŘŃ˰ʭý˰ŔŰí˰ĂńýʭİŎ˰ŗ˰äőʭ˙Ĉķ˰ľĐĨ˙ŊùăŞŰðĖĎŞĨĿ˰äýĚķ˰ŏʭýě
ĕŘ˙ő˰ ę˫ʭģù

ŋÝŞ˫ÙùŗĖʭŕʲāʭ÷ùĚŃ˰ʯāʭ÷ùĚŃ˰ęĕ˰ĉʭČĄďù˰ʯʭþŎ˰ʯāʭ÷ùĚŃ˰ęĕ˰ĉʭČĄďù˰ĶýʭŒŎ
ĉʭČĄďù˰ĖķùŘŃ˰ʯĉʭČĄďù˰äő

˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăˀʽ�ʽˀ�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʾ˅�ʽˆ�ʾˀˆˆ


ʾ˰
ĕʭĄğùęʭŰŕ˰ŗĂøŞ˙ŋķäĸŎʭċĀŀİĨ˙Ŋùä˙ŊʭĸŊùŞ˕˰ĀŘő˫ĖŒĠŰŉŘøĠŎ˰ʲ˔DPLQL��#FKPDLO�LU


ʿ˰
ĸŎʭċ˰āʭ÷ùĚŃ˰ŏŘŒĿ˰ŗ˰ŌŘŋķ˰ęʭŖ×˰Ďİğ˰˫ŗÚÏ˰ĢőùĕĀŀİĨ˙Ŋùä˙ŊʭĸŊùŞ˰Ā˰ʲ˔ŏʭĄĠÝʭÏ˕DI]DOLPDQL����#JPDLO�FRP


ˀ˰ęʭŰĕʭĄğù˰
ĸŎʭċĀŀİĨ˙Ŋùä˙ŊʭĸŊùŞĀ˰ʲPRKDPDGUH]D�VKDKLGL#JPDLO�FRP
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Ŏù˨Ė˙ĐŎäŒŞőùĚŖăä˨ŗŏùęʭÞ˙ŕ

ŔŎĖńŎ

˰āʭ÷ùĚŃ˰ĢőùĕŔŋ˙ċěùĢőùĕʭŕäŰŏí˰ãĚŞáĕʭŰ˰śùĚý˰ŔÝ˰Ăğùʯ˰ĖŰʭýĢőùĕʭŕã˰äőŘáʭőŘáŔĄĿĚáùĚĿ˰
ĕŘģ

Řğ˰ěù˰ōŋķ˰ŐŰù˰ĕŘē˰ĚâŰĕ˰śŔŎĖńŎùã˰ûŘĠĐŎ˰ĚâŰĕ˰ŌŘŋķ˰śùĚýŎäĕŘģ
˰ŏŘµØ˙ŕ˰ŜŎŘŋķōµğęĮĔŊù˰ŗ

ńŎ˰ŜŎŘŋķ˰ʯĖŰŘČăäăʭŎĖ˰ûŘĠĐŎ˰āʭ÷ùĚŃ˰Ģőùĕ˰śùĚýŎäáĖőĕĚ˰üþğ˰ŌŘŋķ˰ŐŰù˰śĚŞáĕʭŰ˰
ŎäĕŘģ˰ōŖĿ˰ʭă

˰Ă÷ùĚŃ˰Ěŕ˰ŉŘħù˰ĝʭğù˰Ěý˰Ă÷ùĚŃ˰˫ŘĐő˰ŗ˰ŏʭŰęʭŃ˰āʭ÷ùĚŃŏʭğíĚă
ĕĕĚá

Ŕŋ˙ċěù˰ʭµý˰äŰʭŒµģí˰Ěµý˰˫ŗŦµķ˰ŔÝ˰Ăğù˰āʭ÷ùĚŃ˰˛Şŋĸă˰ŗ˰ĉʭČĄďù˰ʯāʭ÷ùĚŃ˰Ģőùĕ˰ ě˫Řď˰ęĕ˰ōŖŎ˰˛÷ʭĠŎ

āʭ÷ùĚŃʯ˰ŔĄēùĕĚÏ˰ĜŞő˰āʭ÷ùĚŃ˰ãĚŞĠŀă˰ŗ˰äýĕù˰˛ŞŋĐă˰ŔýŎäĕŘģĞÏ˰ʯłńĐŎ˰
˰ěùµŰáĕʭŞĚã˰ĂµŖċ˰ʯāʭµ÷ùĚŃ

˰ěù˰ĚĄŖý˰Ņęĕ˰ŗ˰ĕŘē˰Ģőùĕ˰˛Ş˙ÞăŌùĖÝĚŕāʭ÷ùĚŃ˰ěùʯŎäĖőùŘă˰ĂēʭŒģ˰ʭý˰ʭă˰ĕęŗí˰śŗę˰ōŰĚÝ˰ŏíĚŃ˰ĚŞĠŀă˰Ŕý

˰
ĕĚþý˰ŜÏ˰ŏʭőí˰āùěʭŞĄŎù˰ŗ˰ŏʭŰęʭŃ˰˫ʭáĖŰĕ˰Ŕý˰śĚĄŖý˰ŘĐő˰Ŕý˰ōŰĚÝ˰ŏíĚŃ˰ěù˰łŞ˙ķĖŒ×Ěŕ˰ʯŏíĚµŃ˰ĚŞĠŀă˰ŐĄĠőùĕ

Ėģʭý˰āʭ÷ùĚŃ˰śùĚý˰ĉʭČĄďù˰ĽĚħ˰Ěáùʯù˰ĕŘē˰Ģőùĕ˰ŐŰŎäĖőùŘă˰ŔµŎĖńŎ˰ĖŰʭµģ˰ŗ˰Ăµ÷ùĚŃ˰Ģµőùĕ˰Ő˙ī˰ęĕ

˰āʭ÷ùĚŃ˰ĚĄŖý˰ōŖĿŔýûʭĠď˰ŔĸğŘă˰āʭ÷ùĚŃ˰ĶýʭŒŎ˰ŔŒŎùĕ˰ĝʭğù˰ŐŞ˙ŕ˰Ěý˰
ĖŰíŎäŰĖýʭŔµőŘá˰śùĚý˰ŗ˰ŗ˰ŜµğʭŒģ

ĠńăŞōĖŒýã
Ăğù˰ěʭŞő˰śĚĄĤŞý˰ĂŃĕ˰ŗ˰ŔŋħŘď˰ʯĶýʭŒŎ

˰ʯāʭ÷ùĚŃ˰ĉʭČĄďù˰ěù˰ĆĐýŔýķŘő˰äŎäĖőùŘă˰ĆďʭþŎ˰ Ě˫Ŏě˰ęĕŎŞŏʭŔĄģęù˰ã˰ĮŋµĠă˰äŰŘğ˰ěù˰
ĕŘģ˰ûʭĠď

˰āʭµ÷ùĚŃ˰ĉʭµČĄďù˰ŗ˰˛µŞŋĐă˰ʯĚµâŰĕ˰ãŘµğ˰ěù˰ŗ˰ĕęùĕ˰āʭµ÷ùĚŃ˰Ģµőùĕ˰ãĚŞáùĚĿ˰Ŕý˰ěʭŞő˰āʭ÷ùĚŃ˰ġŗę˰ŗ˰ŉŘħù˰Ěý


Ėőʭğę˰ãęʭŰ˰ĚŎù˰ŐŰù˰ęĕ˰ùę˰łńĐŎ˰ʭă˰Ăğù˰ĒŰęʭă˰ŗ˰ĚŞĠŀă˰ŗ˰ĆŰĖď˰ʯāʭŞýĕù˰ĖŒőʭŎ˰äŎŘŋķ˰ãĚŞáùĚĿ˰ŌĜŋĄĠŎ

āʭ÷ùĚŃ˰ĆďʭþŎ˰ěù˰ ě˫Řď˰ŐŰù˰ęĕ˰ĂŃŗ˰ĽĚħʯ˰äâĄĔÏ˰Ćķʭý˰āʭµķŦįù˰ĢŰùĜµĿù˰ŗ˰˛µŞŋĐă˰ĂµŰŘńă˰ŗ

˰ōŰĚÝ˰ŏíĚŃ˰āʭ÷ùĚŃ˰Ŕý˰ĂþĠő˰ŏʭńńĐŎŎäĕĕĚáŎ˰Ŕµý˰ōŰĚµÝ˰ŏíĚŃ˰āùęʭþķ˰ōŖĿ˰ęĕ˰ùę˰ĖŰĖċ˰äŕʭâő˰ŗʭµńńĐ˰ŏ

˰äőùěęùŎäĕęùĕ
Ăğù˰ŏí˰Ěý˰˫Ėőęʭâő˰ʯŉʭńŎ˰ŐŰù˰ęĕ˰äµğęĚý˰ʭµý˰ʭăōŖŎĚµăŰŐ˰ʯāʭµ÷ùĚŃ˰ęĕ˰ĉʭµČĄďù˰ĖµķùŘŃ

˰ěù˰äĤĔýġŦăʭŕãŐµŰù˰ęĕ˰ùę˰äŎŦµğù˰ŏùĖŒ˙Ĥőùĕ˰ŗ˰āʭµ÷ùĚŃ˰ŏʭµŞŎ˰ĖµőŘŞÏ˰ŗ˰ĕęùĘµá˰ĢŰʭµ˙ő˰Ŕµý˰ŔµħĚķ

Ģőùĕʭŕã˰ŗ˰āʭŞýĕù˰ʯĚŞĠŀă˰ĖŒőʭŎ˰äŎŘŖŀŎĢőùĕʭŕäŰ˰ĖŒőʭŎ˰äŋÞģōğęĮĔŊù˰ùęŔýŒģŗęä
Ėŕĕ˰ŏʭĤő

ŔýŏùŘŒķ˰ŔőŘ˙őĖŒ×Ěŕ˰ęĕ˰ŏíĚńŊù˰ûùĚķù˰ŗ˰Ŝýĕù˰ŌŘŋķ˰śĚŕʭĳ˰Ŝŕʭâő˰ʭýďŞŔİùã˰āʭµ÷ùĚŃ˰ōµŋķ˰ěù˰ùĖċ

ĕęùĕ˰ęùĚŃʭý˰ʭŎù˰ˉ˰ŜŕʭâőŃĕŞłĚă˰ʯ˰ŐģŗęŎäĕŘģ˰ōµŖĿ˰ãùĚµý˰ŏíĚµńŊù˰ûùĚµķù˰üµĄÝ˰ŗ˰ûĚķ˰āʭŞýĕù˰ōŖĿ˰ŔÝ

ŃĕŞłĚă˰āùěʭŞĄŎù˰ŗ˰Ŕĸþğ˰āʭ÷ùĚŃŌùĖÝĚŕ˰ĚâŰĖÞŰ˰Ěý˰āʭ÷ùĚŃ˰ěùĚćòŎ˰
ĂµğùŔµŋ˙ċěù˰Ŕµý˰ŔµÝ˰ŜµþĄÝ˰ŐŞµŊŗù

˰śŗę˰āʭ÷ùĚŃ˰ęĕ˰ĉʭČĄďù˫ĕęŗíĖőù˰ʯĉʭČĄďù˰ěù˰ĽĖŕ˰
ĖŒĄĠŕ˰Ŝýĕù˰üĄÝʯŜýĕù˰˛ŞŊĕ˰ŐŞŞþă˰
Ăµğù˰āʭ÷ùĚŃ

˛ýʭńŎ˰ęĕʯù˰ĽĖŕāʭ÷ùĚŃ˰Ŝýĕù˰ŐŞŞþă˰ěʯăŞŰðĖ˰
Ăğù˰ûĚķ˰āʭŞýĕù˰ĖķùŘŃ˰ěù˰ŜÞŰŔýāęʭþķĕŰĚâʯ˰Ģµőùĕ˰ęĕ

ĉʭČĄďùʯŜýĕù˰üĄÝ˰ęĕ˰ŗ˰āʭ÷ùĚŃ˰ĽĖŕʯ˰Ŝµýĕù˰ŌŘµŋķ˰ěù˰ĉʭČĄďù˰ęĕ˰
Ăğù˰Ŝýĕù˰ĖķùŘŃ˰ĉʭČĄďù˰ěù˰ĽĖŕ

˰ĂÝĚď˰ûĚķ˰āʭŞýĕù˰ĖķùŘŃ˰ěù˰ņŰ˰Ă˙ğ˰Ŕý˰Ă÷ùĚŃ˰ěù˰Ŝýĕù˰üĄÝ˰ęĕ˰ŗ˰āʭ÷ùĚŃ˰ěù˰ŜÞŰ˰Ă˙ğ˰ŔýŎäĕŘģ




ʴʻʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϴϱͲϮϬϰ
d,��Zh>� �̂K&��Z'hD�Ed�d/KE�/E�d,��Y/Z��͛d�

���������������������� �����

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŗęĕĶŃù˰äâ˙ŕ˰ŔÝ˰Ăğù˰äŎŦğù˰ŌŘŋķ˰ěù˰äŀŋĄĔŎ˰ŌŘŋķ˰äŃŦă˰˛ĐŎ˰Ă÷ùĚŃ˰ęĕ˰ĉʭČĄďùµŎäĖµőùŘă˰ęĕ

˰ęĕ˰äŎʭµá˰Ěīʭď˰łŞńĐă˰ʭă˰Ăğù˰ĖŞŎù˰
Ėőʭğę˰ãęʭŰ˰ùę˰äŎŦğù˰ŏʭńńĐŎ˰ŗ˰ŏùĚĠŀŎ˰ōŰĚÝ˰ŏíĚŃ˰ěù˰ĚĄŖý˰ōŖĿ

˰ŏʭŞŎ˰ĭʭþăęù˰ěù˰ĚĄŖý˰ōŖĿĢőùĕʭŕã
Ėģʭý˰ōŰĚÝ˰ŏíĚŃ˰Ă÷ùĚŃ˰ĂŰęŘĐŎ˰ʭý˰äŎŦğù˰ŌŘŋķ˰ľŋĄĔŎ

ùŌŘŖŀŎ˨
ľŊäğʭŒģ

ʴ
ĉʭČĄďù

ùďĉʭČĄęĖĨŎûʭýŉʭĸĄĿùŗěùŔĤŰęˈČďĊˇĂğùŔÝŔµýãʭµŒĸŎŏʭµŕĚýŔýŔµĄĿęęʭÝĂµğùŗŏí

ãĜŞ×ĂğùŔÝŏʭĠőùŔýğŗŞŔŋŏíęĕ˛ýʭńŎōĨēěùĕŘēĵʭĿĕµŎäĖµŒÝ˕˰ʯûĚµĸŊù˰ŏʭµĠŊ˰ʯęŘµĴŒŎ˰Őµýù

ʴʷʴʷʲʴ˰�ʶ˔


˰ãùęùĕ˰ʯľŋĄĔŎ˰ŌŘŋķ˰ęĕ˰ĉʭČĄďùčŦİħùʭŕã˰
Ăğù˰ľŋĄĔŎ˰ʯĂµ÷ùĚŃ˰Ģőùĕ˰Ěý˰˫ŗŦķ˰čŦİħù˰ŐŰù

˰ĜŞő˰ŌŦÝ˰ōŋķ˰ŗ˰łİŒŎ˰ōŋķ˰ęĕ˫ĕʭŀĄğùĕęŘŎ˰ęùĚŃŎäáŞĕĚ˰ʭČŒŰù˰ęĕ˰
˰ĉʭČĄďù˰ěù˰äďŦİħùĚĴőĕęŘŎ˰Ăµğù

˰˫ĕʭŀĄğù˰ŏí˰ěù˰āʭ÷ùĚŃ˰Ģőùĕ˰ęĕ˰ŔÝŎäĕŘģʯĖŒ×Ěŕ˰äŰʭµŒĸŎ˰łµİŒŎ˰ōŋķ˰čŦİħù˰ŗ˰čŦİħù˰ŐŰù˰ŏʭŞŎ˰ŔÝ

Ăğù˰ęùĚŃĚý˰ÜŰĕĜő˰ŏí˰ŗĂğù˰āęʭþķŔÝ˰ãĜŞ×˰ěù˰łİŒŎ˰ʭŰ˰āʭ÷ùĚŃ˰ĢőùĕŔýğŗŞŔŋ˰ùę˰äŰʭķĕù˰ŏíµŎäŏùŘµă

˰ĕęŘŎðăŞŰĖ˰
ĕùĕ˰ęùĚŃ˰āʭþćù˰ʭŰőʭċĚċä˕˰ā˅ʾ˃˫˔˰ľµŰĚĸă˰ęĕˈµČďĀˇ˰ĉʭµČĄďù˰ŏʭµ˙ŕ˰ʭµŰµŎäŘáµŰĖʲ

ˈãŘķĖŊù ĀĐħ äŋķ Ŕý ŉ˒ĕ ʭŎ ʲĀČĐŊùˇ
˕ʯŜőʭċĚČŊùʯāʭŀŰĚĸĄŊùʾˁʽˀ˰ʲ˅ʿ˔ˉ˰ãĜµŞ×˰ŏí˰ĂµČď˰äŒĸŰ

˰ŔÝ˰ĂğùŔýğŗŞŔŋù˰Ŕý˰ʯĕĚĿ˰ãʭķĕù˰ŏíäŎ˰āʭþć˰
ĖğęŏíãĜŞ×ŔÝŎäŏùŘăŔċŘă˰ʭýŔýĄÝüʯĉʭČĄďùãùĚý

ãʭŒĸŎäďŦİħùŏíĂ÷ùĚŃ˰ōŋķ˰ęĕûʭĔĄőùĚÝĕʯŏʭŞýĂŋķŗ˛ŞŊĕĚµŕäµĄ÷ùĚŃĂµğùŔµÝÜµŰãęʭµŃ

ûʭĔĄőù˫ĕĚÝ
ĂğùęʭŞĠýãěùŐŰùʯ˛ŋķãŘĐőŗãŘļŊŕĖŒĄĠ˕ŒŊùŞőʭýĚäʯăŘĨŊù˰üőùŘČŊùŞŔ˰ŐŎ˰üµĄÝ

˰ʯāù´ùĚńŊù˰ĉʭČĄďťùʴʷʵʺʲʴʷ˔


˰ĒŰęʭă˰ŉŘį˰ęĕ˰čŦİħù˰ŐŰùŊðăŞľ˰ãùęùĕ˰ĕŘē˫Ùùŗʭŕã˰ãĕŗĖµď˰ʭµă˰ŔµĄþŊù˰ŔÝ˰Ăğù˰˫ĕŘý˰ĜŞő˰äĿĕùĚĄŎ

˰
ĖŒĄĠŕ˰āŗʭŀĄŎ˰ŏí˰ʭý˰ĕĚýęʭÝ˰ĵŘő˰ŗ˰äŰʭŒĸŎ˰ıʭĐŊ˰ŔýčŦİħùʭŕã˫Řċŗāù´ùĚńŊù˕őʭńŊʭįäʯ˰ŏíĚµŃ˰ŌŘµŋķ

˰ʯĶýʭŒŎ˰ĂğĚŖĿ˰ŗʴʶʹʴ˰ʲʵʶʻ˔ˉŗ˛ŋķāù´ùĚńŊù˕ĐŎŞʯŐĠĕʭµŖŊùãį˰čĚµģŞŔµþŒŊùµĿ˰ĚµĤä˰āù´ùĚµńŊù

˰ʯĚĤĸŊùʴʷʴʺ˰ʲʼ˔ˉŗäőʭĸŎĚńŊùāù´ùŗûùĚķùŊùāù´ùĚńŗŔµŞċŘă˰ĜµŞő˰āù´ùĚµńŊùŔµŋ˙ċěù˰āʭďŦİµħù

ĉʭČĄďù˰ʭý˰ĽĕùĚĄŎĂğù
āʭďŦİħù˰ŐŰùęĕäēĚýěùŏʭŎěʭŕŗíćʭęĚýęʭµÝĕŔĄµģùĕĂµğù˕őʭµńŊʭįäʯ

˰ʯĶýʭŒŎ˰ĂğĚŖĿ˰ŗ˰ŏíĚŃ˰ŌŘŋķʴʶʹʴ˰ʲʵʹʶ˔
ęĕ˛Ş˙ÞăęùýŔİāʭďŦİħùʯŁŘĿĚÝėŐŰùŔµĄÞőäŊʭµēěù

ʭĿŰ˫ĖĂĠŞőŔÝŌùĖÝĚŕěùŐµŰùāʭďŦİµħùŔµýŔµģŘáùãěù˛µďùĚŎĕʭµĸýù˰ŗĉʭµČĄďùę˫ʭµģùĕęùĕ�ęĕ



ʴʻʼ

Ĩ˙Ŋù˨ĀĸŎʭċĀŞ˙ŊʭĸŊù˨äŀİ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʻʸµʵʳʷ
ĖķùŘŃ˨āʭ÷ùĚŃ˨ęĕ˨ĉʭČĄďù
Ŏù˨Ė˙ĐŎäŒŞőùĚŖăä˨ŗŏùęʭÞ˙ŕ

ĉʭČĄďùù´ùĚŃ˰ʯāŉťĖĄğùʭŕäŰãùĚýĚŕĂ÷ùĚŃ˫ĕęŗíŎäĕŘģ
ùěùŰŐŗęŎäŏùŘăčŦİħù˛ŋķāù´ùĚńŊù

ŗĉʭČĄďùùęęʭÞýĕĚý
ˈ˫Řċŗāù´ùĚńŊù˰ˇĜŞőĚĳʭőŔýŦĄēùĽāù´ùĚµŃŗ˛µŋķęʭµÞýŔµĄĿęęĕĉʭµČĄďù

ŏíŕĂğʭ˕ʭīęäŰőʭŖŀħùäʯŎùŞŒäőùĚŖăäʯŔőŘáµğʭŒģä˰Ģµőùĕ˰ ě˫Řµď˰ęĕ˰āʭµ÷ùĚŃ˰ŏŘµŒĿ˰ŗ˰ŌŘµŋķ˰ĶýʭµŒŎ

˰ʯĉʭČĄďùʴʶʼʸ˔


ʵ
äőʭþŎ

ʭŒþŎ˰Ŕ˙ŋÝ˰Ķ˙ċ˰äőʭþŎ˰Ŕ˙ŋÝĂļŊ˰ęĕ˰ʭŒþŎ˰
Ăğˉ˰ʯŔŰʭÏ˰äŒĸŰʯŉŗù˰ʯŏʭŞŒý˰ʯĝʭğù˰ŔĤŰę˰ŗ˰˫ĕŘŊʭģŔĄĠőùĕ

˕˰Ăğù˰˫ĖģĚįŰĐäʯČŎĚĐþŊù˰Ķ˙ŰʯŐʴʶʺʸʲʴ˰�ʴʼʹ˔


˰ęʭÝ˰Ŕý˰ŌŘŋķ˰ěù˰ãęʭŞĠý˰ãùĚý˰äőʭþŎ˰čŦİħùŎäĕŗę˰Ŕµý˰ĕŘµē˰ãʭµŕĕĚýęʭÝ˰ěù˰äēĚý˰ęĕ˰čŦİħù˰ŐŰù˰


˰ĝʭµğù˰Ěµý˰ŔµÝ˰Ăµğù˰ŉťĖĄğù˰ŗ˰ľŰĚĸă˰ĖķùŘŃ˰ŗ˰ĽęʭĸĄŎ˰ŗ˰ŔķŘīŘŎ˰ŉŘħù˰ŔķŘ˙ČŎ˰ãʭŒĸŎŏíʭµŕ˰ōµŋķ

˰˛ħʭďŎäĕŘģōŋķ˰ʯĚâŰĕ˰āęʭþķ˰Ŕý˰
ŏʭ˙ŕ˰ŔÝ˰ŉŘŖČŎ˰ěù˰äŕʭá í˰üĠÝ˰ŐµŰù˰ĂµŰʭķę˰Ŕý˰ĭŗĚĤŎ˰ʯĂğù


Ăğù˰ĖķùŘŃ˰ŗ˰ŉŘħù˰Ěáù˰
Ăğù˰ä˙ŋķ˰ŔŋøĠŎ˰ÜŰ˰āʭþćù˰ŔŊĕù˰ʯäőʭþŎ˰ěù˰ĕùĚŎ˰äŕʭáŊĕŞ˛ʭŕã˰üµŋİŎ˰ÜŰ

˰ĜŞő˰ä˙ŋķ˰ŔŋøĠŎ˰ʯĖőŘģ˰˛įʭý˰ä˙ŋķŎŗĚĿäęŰĕĜ˕īŞʭäŰʯŔńĿ˰ōŋķ˰ŔŀĠŋĿ˰ʯĚĿʾˀˆʿʲʾ˰�ʿ˃ʾ˔
˰ŐŞµ˙ŕ˰Ěý

˰ĝʭğù˰ŁŦįù˰ĜŞő˰äőʭþŎ˰ʯŔŊĕù˰ŔýŎäĕĕĚá˕ŏʭ˙ŕ˰ʲʾ�ʿ˃ʿ˔


ħù˰ŐŰùŰʭŒýĚŰě˰āʭŎŘŋĸŎ˰ãʭŒĸŎ˰Ŕý˰ʯāʭ÷ùĚŃ˰ęĕ˰ĉʭČĄďù˰ĵŘīŘŎ˰ęĕ˰čŦİ˰ʯŏí˰ĝʭµğù˰Ěµý˰ŔµÝ˰Ăğù˰ä

ĉʭČĄďù˰ĦĔģ˰ŔŞċŘă˰ùę˰Ă÷ùĚŃ˰ÜŰ˰˫ĖŒŒÝäŎĖŰʭ˙ő˰ęĕ˰ŔµÝ˰Ăµğù˰äăʭµŎŘŋĸŎ˰Ěµý˰ŔµŞÞă˰ʭµý˰ŔµŞċŘă˰ŐµŰù˰


Ģőùĕãʭŕ˰˛Þģ˰äŀŋĄĔŎŔĄĿĚáĖőù˰Őģŗę˰ĆĐý˰ŔŎùĕù˰ęĕ˰
äŎĕŘģ˰ŔÝĢőùĕäŰʭµŕ˰ĖµŒőʭŎ˰ŌŘµŋķ˰ʯĆŰĖµď

˰ĚâŰĕ˰ŗ˰ĚŞĠŀă˰ʯŌŦÝ˰ʯäýĕù˰ŌŘŋķĢőùĕʭµŕµþŎ˰ʯĉʭµČĄďù˰ĦĔµģ˰Őµŕė˰ęĕ˰ùę˰ãĕĖµĸĄŎ˰äőʭ˰ĕʭµČŰù˰˫ĖµŒŒÝ

äŎĖŒŒÝ˰üŊʭİŎ˰ŐŰù˰ŗŔýĉʭµČĄďù˰ãùĚý˰˛ŞŊĕ˰ŏùŘŒķ˰ĖµķùŘŃ˰ŗ˰ĦĔµģ˰ãʭµŕ˫ĕʭŀĄµğùĕęŘŎ˰ŌʭµâŒŕ˰ęĕ˰ãŗ

˰ĉʭČĄďù˫ĕʭŀĄğùĕęŘŎ˰ęùĚŃäŎĖőĚŞá


ʯĶŃùŗęĕĉʭČĄďù˰äőʭþŎʯ˰ãʭŒýĚŰěŔýãĚŞáęʭÝČĄďù˰ĖķùŘŃ˰Ěý˰ŗ˰Ăğù˰āʭ÷ùĚŃ˰ęĕ˰ĉʭŏíʭŕ˰ōŞńĄµĠŎ˰Ěµćù

äŎĕęùĘá˰
ŔýŏùŘŒķʯŉʭĈŎ˰ Ě˫Şğ˰ĆŰĖď˰ōŋķ˰ęĕ˰ŔÝ˰äőʭŎě˛ŕùĂŞýāęʭµŖį˰ŗ˰Ă˙µĨķE˰ŏʭµőí˰āʭµŰùŗę˰ŗ

ŔýŏùŘŒķ˰ŐŰĕ˰ęĕ˰ĂČďŉŘþŃĕęŘŎ˰ʯĖőŘģ˰ĶŃùŗäŎŏùŘă˰ěùŏíʭŕ˰ãùĚýĖŞŰðă˰Ěµý˰
ĕĚµý˰ Ě˫µŖý˰Ă÷ùĚŃ˰ÜŰ˰Ėńő˰ʭŰ

˰˫ĖŰĕ˰ĝʭğù˰ŐŞ˙ŕäŎĂŰí˰ŔÝ˰ĕŘģŔŋŊù˰ûʭĄÝ˰ęĕ˰ĂĿĚĸŎˈĖŞŖ˙ĄŊùˇ˰Ă÷ùĚŃ˰˛ŞŋĐă˰ŌʭâŒŕ˰ęĕˈÜµŊʭŎˇ˰ęĕ

Łĕʭħ˰ŌʭŎù˰ Ě˫Şğ˰ʯĖ˙ď˰ŔÝęʭþŎ˰ ę˫Řğ˰ŌęʭŖ×˰ŔŰíJ˰ùę˰ŏʭĤŰù˰ŐŰù˰ěù˰˫Ėģ˰˛ńő˰ĆŰĕʭďù˰ŗŔýŏùŘŒķ˰Ěµý˰äµŋŞŊĕ

˰Ă÷ùĚŃˈÜŊʭŎˇ˰ęùĚŃ˰ĕʭŒĄğù˰ĕęŘŎäŎ˕˰ĖŕĕʯĂĿĚĸŎĖŞŖ˙ĄŊùäĿŌŘŋķʯŏíĚńŊùʴʷʶʳ˰ʲʵ˰�ʵʷʳ˔




ʴʼʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϴϱͲϮϬϰ
d,��Zh>� �̂K&��Z'hD�Ed�d/KE�/E�d,��Y/Z��͛d�
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ŐŰùĶİŃ˰ãʭŒĸŎ˰Ŕý˰˫ÙùŗŏĖģ˰Ŕý˰ŏĖģ˰ãĖĸĄŎ˰˛ŞŊĕ˰Ŕý˰ŐŞŒØ˙ŕ˰ŗˈäŊùˇäŎ˰˫ĕùĕ˰ĎŞċĚµă˰ʲĖµĠŰŘőˈŔµ˙ŋÝ



ʴʼʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϴϱͲϮϬϰ
d,��Zh>� �̂K&��Z'hD�Ed�d/KE�/E�d,��Y/Z��͛d�

���������������������� �����

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˈŐŕĚħˇęʭµħ˕˰ěù˰Ăµ÷ùĚŃ˰ŗĕ˰ěù˰äÞŰ˰Ěý˰ʭŒý˰ʯĕʭħ˰ōĬý	ęŘµĨŰ˰äµŒĸŎ˰Ŕµý˰ŔµÝ˰ʯĂµğù˰˔ˈŏĖµŰĚý˰ˇ˰ʭµŰ˰ŗ

ˈŏĕĚÝ˰˛Űʭ˙ĄŎˇęʭħ˕˰ěù˰Ăğù˰ĚâŰĕ˰äĄ÷ùĚŃ˰ŔÝ˰ĕʭħ˰ĚĠÝ˰Ŕý˰ŗ˰Ăğù	ĚŞĨŰ˔Ăğù˰ãʭŒĸŎ˰Ŕý˰ŔÝˈŏĖµģˇ

˰ŌŦÝ˰Ő÷ùĚŃ˰
Ăğù˰ŐŰù˰Ěýĕęùĕ˰ĂŊťĕ˰ãʭŒĸŎ˰ʭČŒŰù˰ęĕ˰ŔÝˈŏĕĚÝ˰ĶİŃ˰ˇ˰ĽĚµď˰ʭµý˰ŏŘµ×˰ŗ˰
Ăµğù˰ęŘµĴŒŎ

ˈŊùäˇ˰ʯĂĠŕ˰ĜŞő˰ŏĕĚÝ˰˛Űʭ˙ĄŎ˰ãʭŒĸŎ˰Ő˙Ĭă˰Ěý˰ĂŊťĕ˰ʯ˫Ėģ˰ãĖĸĄŎĄőęĕŞŔČ˰ŐŞµŒ×˰Ŕµ˙ŋÝ˰ŐµŰù˰ãʭŒĸŎ

äŎ˰ʲĕŘģˈ˰ùę˰ŏʭĻĚŎŔĸİŃŔĸİŃ˰ŗ˰ŐÝŔýĽĚįŰʭ˙ĄŎ˰ĕŘēěʭğ˰˛ˇʭŰ˰ŗ˰ʯˈŏíʭŕʭŞý˰ĕŘē˰ĕĜő˰ùę˰ʯęŗŊʭďęĕäŔÝ

ŔĸİŃŔĸİŃ˫ĕĚÝäģʭý
ˇ˕įʭþįʭþäŰʯĠŀă˰Ŕ˙ċĚăŞĚ˙ŊùŞʯŏùĜʴʶʺʸ˰ʲʵ�ʸʺʷ˔


ŏʭ˙ŕęŘį˰ãʭŒĸŎ˰ʯŔŎŦķ˰ûʭĔĄőù˰Ŕċŗ˰ŐŰĚĄ˙ŖŎ˰ʯĖģ˰ŏʭŞý˰ŔÝŔĸİŃŔĸİŃ˰ŏĕŘýˈçŐŕˏĚ˓ĨˏĿˎ˰ˇĂğù˰ŐµŰù˰ʯ

˰äŒĸŰ˰ęŘŖĤŎ˰ĚŞĻ˰Ă÷ùĚŃ˰ŔÝ˰Ăğù˰äŊʭď˰ęĕˈçŐŕˏĚ˓ĨˑĿˎ˰ˇ˰üďʭħ˰ùęˈāʭ÷ùĚńŊù˰ĀČď˰ˇŒĸŎ˰Ŕý˰ãʭŔĸİŃŔµĸİŃ

äŎ˕˰Ėőùĕýùä˰ʯāù´ùĚńŊù˰ĀČď˰ʯĀķęěʾˁʾ˅ʲʾˁ˂˔


ãĚþįʯ˰ʯĕęùĕ˰ŉŘþŃ˰ùę˰ŏí˰ĥʭē˰ĚŞĠŀă˰ŗ˰˛Űŗðă˰Ěý˰ĕŘē˰ŔÝ˰ùę˰äăʭ÷ùĚŃĖńőĕęŘŎäŎ˰ęùĚŃ˰Ŕő˰ʯĖŕĕıʭĐŊěù

äýĕùʯ˰ŔÞŋýıʭĐŊěù˰ˉãŘŒĸŎ˰ŔµÝ˰Ăµğù˰äµŖŊù˰āʭµŰí˰ãʭµŒĸŎ˰Ěµý˰ãĚµþį˰ĂµĿùĚĳ˰ŗ˰ĂµŃĕ˰ĚâőʭµĤő˰ŐµŰù˰ŗ

ŔőŘ˙őʭŕäŰäŎ˰ĚÝėʲĕĕĚá

˰ęĕíŰŔ3÷Ā ĕȅ. RGTýPĀ RîR Ɏ¸õ2�ŔĐăʭĿ˕ˁ˰ˉ˔ˈ
ĂğùĜċ˰ěŗę˰üďʭħ˰ˇ˰ä÷ʭĠÝ˰ŗ˰ōħʭķˈņˑŊˑʭŎˇ˫ĖőùŘēĖőù˰ˉ

˰ŔŞńý˰ŗ˰ľŊù˰ʭý˰äŒĸŰˈņŋˑŎˎ˰ˇù˕˰ľŊù˰ŏŗĖýĿ˰ĀČĐŊù˰ʯĖŕʭČŎ˰Őýä˰ʯĶþµĠŊù˰āʭ÷ùĚńŊùʿʽʽˆ˰ʲʾʽˁ˔ʯĚµþį˰ã

˰ŉŘŃ˰ŗĕ˰ĚŕˈņŋˑŎˎ˰ˇ˰ŗˈņˑŊˑʭŎ˰ˇäŎ˰ĎŞċĚă˰ùę˰ŉŗù˰ĚĴő˰ŗ˰˫ĕĚÝ˰ĚÝė˰ùę˰ŗ˰ĖŕĕĐµħŞĎĚăŰŐ˰Ăµ÷ùĚŃˈņµŋˑŎˎ˰ˇ˰ùę

äŎ˰˛µµŰŗðă˰ŗĕ˰ěù˰ʲŔµµÝ˰Ăµµğù˰ŏí˰ʯ˫ĕęŗí˰ãŗ˰ĥŘµµĨē˰ŐµµŰù˰ęĕ˰ŔµµÝ˰äµµŋŞŋĸă˰ŗ˰ĖµµőùĕˈņµµŋˑŎˎ˰ˇ˰ŗˈņˑµµŊˑʭŎ˰ˇ˰ŗ

ĐħŞĎĚăŰŐ˰ŔÝ˰Ăğù˰äőʭĠÝ˰Ă÷ùĚŃ˰ŐŎ˰ĢŞÏ˰Ă÷ùĚŃ˰ŗĕ˰ŐŰùˈņŋˑŎˎ˰ˇäŎ˰ûʭĔĄőù˰ùę˰ˉĖŒŒÝŔµÝùĚ×˰Ŕµý˰ęùĚµŃù

äŎ˰ùę˰ÜŋŎ˰ęʭĨĐőù˰ʯĂ÷ùĚŃ˰ŐŰùý˰ŗ˰ĂŋŞĬĿ˰ĜŞő˰ŗ˰Ėőʭğę˰ãĚăĚˈņŋˑŎˎ˰ˇ˰ĚýˈņˑµŊˑʭŎˇˉ˰ŔµÝ˰Ăµğù˰Ďīùŗ˰ùĚŰě

ä˙ő ˫ĖģÜŋˑŎ ÜŊʭŎ äŕʭá ŗ ĂĠŕ ōŕÜŊʭŎ ŔÞŒŰù ťù ʯĂĠŞő äÞŋˑŎˎ ÖŞŕį˕˰ĖőùŘăĚþãʯ˰ŏʭµŞþŊù˰ĶŎʭµċ

ʯŏíĚńŊù˰ĚŞĠŀă˰äĿʾˁʾʿ˰ʲʾ˰�˂ʽ˔


ĕʭĄğù˰ŔŞċŘă˰ĥŘĨē˰ęĕ˰ùę˰ãĚþį˰ĽĚď˰ĂĿĚĸŎˈņµŋˑŎˎ˰ˇ˰ŗˈņˑµŊˑʭŎ˰ˇĖµńőĕęŘŎäŎ˰˫ĕùĕ˰ęùĚµŃʲĖµŰŘá

ˈĕ˰ãĚþįäŕʭģĕʭÏ˕˰äÞŋŎ˰Ěŕ˰ŔÞőí˰ŉŗù˰ʲĕęùĕ˰˫ʭþĄģù˰Ŕğ˰ʭČŒŰù˰ęĂĠŞő˰ņŊʭŎ˰˔˰ŗ
ˍ
ťŘħù˰ÖŞµŕ˰ŏĕŘµý˰ņŋŎ

˰
ĕęùĖő˰ŏĕŘý˰ņŊʭŎ˰Ěý˰äĄŊťĕŔ×ʭĠýĖµģʭý˰üµħʭĻ˰ŗ˰ŔĄĿʭŰ˰Ŕİŋğ˰ŔþŋĻ˰ŗ˰ĚŖŃ˰ʭý˰ņŋŎˉŔµý û˒ę ʯŔµÞőí Ōŗĕ

äŎ˰ùę˰ŗù˰ãęʭáĕęŗĚÏ˰ ě˫Řď˰äáĕĚĄĠá˰ʯęʭáĕęŗĚÏ˰ãʭŒĸŎŔİŋµğ˰üďʭµħ˕˰ņµŋŎ˰ãʭµŒĸŎ˰Ŕµý˰ŔµÝ˰Ėőʭµğę˰ŗ

ęʭŞĄēù˔ĕĜőŰÜĚăņµŋŎ˰üďʭµħ˕˰ņµŊʭŎ˰ãʭµŒĸŎ˰Ŕý˰ʭă˰Ăğù˰ˉ˔˰ŐŞ˙Ŋʭµķ˰ʯŔµÞőí˰ŌŘµğ
ˍ
ùěʭµČŎ	˰ŔµŃŦķ˰ʭµý

ĂŞ
˒
ŋĐŎ	ãʭŒĸŎ˰ŔýĂğù˰ŏʭŞőʭŖċʯ˰ŔőŏʭŖċʭŕˇ˕Ġŀă˰ʯĂĿĚĸŎŞĚʯŏùĚĠŀŎ˰ŗʴʶʻʳ˰ʲʵ˰�ʴʹʼ˔




ʴʼʸ

Ĩ˙Ŋù˨ĀĸŎʭċĀŞ˙ŊʭĸŊù˨äŀİ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʻʸµʵʳʷ
ĖķùŘŃ˨āʭ÷ùĚŃ˨ęĕ˨ĉʭČĄďù
Ŏù˨Ė˙ĐŎäŒŞőùĚŖăä˨ŗŏùęʭÞ˙ŕ

ʸ
ʭŒý˨Ă÷ùĚŃ˨ŔŞċŘăŏíĚŃ˨ĚâŰĕ˨āʭŰí˨ěù˨ˬĕʭŀĄğù˨Ěý

ŏʭ˙ŕęŘį˰ŏĕĚÝ˰ĚŞĠŀă˰ãùĚý˰ĚŞğʭŀă˰ęĕ˰ŔÝ˰ã˰ĚµâŰĕ˰ŔµŰí˰ęĕ˰˫Ùùŗ˰ÜµŰ˰ĕĚýęʭµÝ˰ŗ˰āʭµŰí˰ŁʭŞµğ˰Ŕµý˰ŔµŰí˰ÜŰ

˰ĕʭŖĤĄğùŎä˰ŏíĚµŃ˰ĚµâŰĕ˰āʭµŰí˰ŗ˰ŐŞµŒØ˙ŕ˰ŗ˰ŔµŰí˰Ėµĸý˰ŗ˰˛þŃ˰āʭŰí˰ŁʭŞğ˰Ŕý˰ĜŞő˰āʭ÷ùĚŃ˰ęĕ˰ĉʭČĄďù˰ęĕ˰ʯĕŘģ

˰ĕʭŖĤĄğù˰ōŰĚÝŎäĕŘģ˰
ŔýŏùŘŒķ˰ęĕ˰ŔőŘ˙őíŔŰʼę˫Řğ˰ŗ˰ġęŗ˰ŗ˰ŏŘŊʭµŃ˰äµŒĸŰ˰ˉŗù˰ŏʭŰŗùę˰ěù˰Őă˰ŗĕ˰ŗ˰ĶĿʭő˰ʯ Ě˫ńý

ù˰ŗ˰ĚŞĈÝ˰Őýù˰Ă÷ùĚŃ˰˛Þģ˰ŐŰĖý˰ʯŗĚ˙ķŘý˫ĕĚÝĖőùʲˈōŖĠŀőï˨ťó˨ŏŘķĕʭĔŰ˨ʭŎŗ˰
ˇ˰˫ĕŘ˙ő˰ĉʭČĄďù˰ŗĚ˙ķŘýùù˰Ŕý˰ŐµŰ

˰āęʭþķ	ˈʯʭŖķĖĔŰ ťŗ ŔĠŀő ĵĕʭĔŰ ʭ˙őó ˛ċĚŊù ŏ˒ùùŔŒŎ˨łńĐĄŰ˨ťŗ˨ÜŊùė˨ŉŗʭĐŰ˨ãˇ˰ˉˈ˰ŌʭµńŎ˰ęĕ˰ŏʭµĠőù˰äŒĸŰ

˰ĕŘē˰ŐĄŀŰĚĿŎĚýä˰ʭŎù˰ˉĖŰí˙őäŎ˰ŏĕùĕ˰üŰĚĿ˰ŐŰù˰ŗ˰Ėŕĕ˰üŰĚĿ˰ùę˰ĕŘē˰Ğŀő˰ĖőùŘă˰łńĐ˙őä
ĕŘģˇ

˰ŏʭŰŗùę˰ěù˰Őă˰ŗĕ˰ŗ˰ōħʭķ˕˰ŗù˰ʲĖµőĕĚÝ˰Ăµ÷ùĚŃ˰ŏŘµŞĿŘÝ˰ĚµŞĻ˰ŗ˰ŏŘµŞĿŘÝ˰ĚµâŰĕ˰ŗ˰˔Ħŀď˰ŗ˰Ŕþĸģˈ˰ʭµŎŗ

ŏŘķĖĔŰ˰
ˇ˰˛ŞŊĕŏíʭŕ˰ŔÝ˰Ăğù˰ŐŰùńĐă˰Ŕý˰ŔµÝ˰Ăģùĕ˰Ěþē˰ŏʭńĿʭŒŎ˰ęʭÝ˰ěù˰ĖőŗùĖē˰łŞŏíʭµŕ˰ŔµķĖē˰ŗù˰Ŕµý

˕˰Ėőĕęŗí˰ŏʭ˙Űù˰ŔÝ˰ŏʭőí˰ʯĖőĕĚÝýùä˰ʯāʭ÷ùĚńŊù˰ŔČď˰ʯŔķęěʾˁʾ˅˰ʲ˅˄˔µŒĸŰ˰ˉ˰äĶµŃùŗęĕŏíʭµŕ˰ʯĖŒĄµĠőùŘĄő

˰ʲĂŀá˰ĖŰʭý˰üŋİŎ˰ŐŰù˰ĎŞīŘă˰ęĕ˰
ĖőĖŞ˙Ŗŀő˰ŗ˰Ėőĕùĕ˰üŰĚĿ˰ùę˰ĕŘē˰ęʭÝ˰ŐŰù˰ʭý˰ʭŎù˰ˉĖŒŕĕ˰üŰĚĿ˰ùę˰ĖőŗùĖē

˰˫ĕʭŎ˰˛ĸĿ˰ŔÝ˰äőʭŎěˈĵĖē˰ˇ˰˫ĕʭŀĄğù˰ĕĚČŎ˰äćŦć˰ęĕŎä˰ŗ˰Ăµğù˰˫Ėµģ˰łµńĐŎ˰ĉęʭē˰ęĕ˰ŔķĖē˰ĚŎù˰ʯĕŘģ

˰˛ýʭńŎ˰ĽĚįĚĿüŰĜŎ˰äćŦć˰ęĕ˰ŔÝ˰äőʭŎě˰ʭŎù˰ˉĂğù˰˫ĕęŘē˰ûʭµý˰ęĕ˰ŗ˰ĖŰˈŔµŋķʭŀŎ˰ˇ˰Ŕµý˰ʯĕŘµģ˰ŉʭ˙ĸĄµğù

˰ŔķĖē˰ŌʭńŎ˰ęĕ˰ĦĔģ˰ŔÝ˰Ăğù˰ŏí˰ãʭŒĸŎ˰Ŕý˰ĮńĿ˰ŗ˰ĂĠŞő˰äĸİŃ˰łńĐă˰ãʭŒĸŎ˫ĖŎíĚý˰ʭŎù˰ˉĂğùùŐŰ˰ŔµÝ

ĄőŔČŞŐŰùěù˰
ĂĠŞő˰Őģŗę˰ʯŔő˰ʭŰ˰Ăğù˰˫ĕŘý˰ĢĔý˰ĖµőŗùĖē˰ãùĚµý˰ŔµķĖē˰ĕĚČŎ˰äćŦć˰ŔļŞħ˰ŉʭ˙ĸĄğù˰ʯŗę

˰ŉʭĸĄŎ˰ãùĖē˰ŔÝ˰Ăğù˰Őģŗę˰ùĚŰě˰ˉĂĠŞő˰ĎŞĐħ˰ŉʭĸĄŎ˰üŰĚĿ˙őä˰ŏʭµĠőù˰ãùĚµý˰ŏí˰ŉʭ˙ĸĄğù˰ʭŎù˰ˉĕęŘē

ĕęùĖő˰äŊʭÞģù˰łĿʭŒŎ


ʹ
ċŘăŞŔāʭŰí˨ŁʭŞğ˨ĝʭğù˨Ěý˨Ă÷ùĚŃ

˰ęĕę˫Řğ˰ŔÝ˰Ăğù˰˫ĖŎí˰ŉʭŀőù3PJĈĒ PǊ PÒT PĵP÷ĀR
Ē
ȆP..J QÎ Pê Pȱ.ý QíP» PÑTô QüĒȫR ,ĈPHJ QÏ RÅ

TäQȬ2�ŉʭµŀőù˕˂ˆ˰ˉ˔ˈ˰ŗ

˰ĖőęùĖŒÐý˰ĖŰʭþő˰ʯĖőĖŰěęŗ˰ĚŀÝ˰ŔÝ˰äőʭĠÝŔÝäĤŞÏĚáŔĄĿĖőùˉŔýŰńŞŐŏʭőí˰5ùę˰ùĖē7ŏùŘăʭőä˙ő
ĖőěʭğˇŔĄÞő

˰ŔŰí˰ŐŰù˰äĿŦĄēùˈŗˎťçŐþˎĠˎĐ˓Űˎˇ˰´ʭµŰ˰ʭµý˰˫Ĝµ˙ď˰ŗ˰ĚŎʭµķ˰Őµýù˰ʯĦŀď˰ŔÝ˰Ăğù˫ĖőùŘēĖµőù˰´ʭµă˰Ŕµý˰ŔµŞńý˰ŗ

˫ĖőùŘēĖőù˕őùĕäʯĄŊù˰ûʭĄÝŞĠŞĚĿä˰ʯĶþĠŊù˰āʭ÷ùĚńŊùʾˁʽˁ˰ʲʾʾ˄˔


˛ĸĿ˰ŗ˰´ʭă˰Ŕý˰ŔÝ˰ùę˰Ōŗĕ˰Ă÷ùĚŃ˰äŰʭþįʭþį˰ŔŎŦķ˰ŔĄµĠőùĕ˰ęŘŖµĤŎ˰ʯĂµğù˰üįʭĔŎ˰ŗ˰āʭµ÷ùĚŃ˰ĚŰʭµğ˰Ěµý

Ŕŋ˙ċěù˰˫ĕùĕ˰ĎŞċĚă˰ōħʭķ˰ŗäŎ˰ʲĖµŰŘáˈùĖµē˰ŉŘµğę˰Ŕµý˰ŏí˰ęĕ˰ûʭµİē˰ŗD˰ŏí˰ěù˰ęŘµĴŒŎ˰ŗġŘµēŉĕ
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ʭýŏʭőíäÞŰĕĜőőĖŞŒÞˉĖőŘģ˰ÛʭÏ˰ʭă˰ŏŘ×˰ŗŅʭÏʯĖőŘģ˰ĞÏěùʭċäŰŔÝùĖēŔýʭ˙ģĚŎùʯʭýŏíʭŕäµÞŰĕĜő

ĖŞŒÝˉŔýĄğùęäùĖēŔýŘăŏʭáĖŒŒÝ˰ùęĂğŗĕäŎĕęùĕŗ7ĜŞő˰5ʭÏ˫ĜŞÝŏʭáùęĂğŗĕäŎĕęùĕ
ˇ

˰Ŕ˙ŋÝ˰ĕęŘŎ˰ęĕˈŏˎĚ˓Ŗˏİ˓Űˎˇ˰˛ŕù˰Ă÷ùĚŃŔĿŘÝ˕Ħŀď˰ěù˰ĚŞĻ˔äŎ˰ĚÝĘĄŎ˰ùę˰ŔµÝ˰ĕŘµģˈŏĚµŖİŰ˨äµĄďˇ˰ʭµý

˰´ʭŕ˰ŗ˰´ʭį˰ĖŰĖĤă˫ĖőùŘēĖőùĖŰĖĤă˰ŏŗĖý˰ŔŞńý˰ŗäŎ˰ĎŞīŘă˰ŔŎùĕù˰ęĕ˰ŗĕ˰ĖŰĖµĤă˰ŏŗĖµý˰Ěáù˰ŔÝ˰Ėŕˈäµ çĄďˎ
ŏˎĚ˓Ŗˏİ˓Űˎ˰ˇĕŘģ˰˫ĖőùŘē˰ʯ˰´ʭµŕ˰ŗ˰´ʭµį˰ĖŰĖµĤă˰Ŕµý˰ŗ˰ŔµĬ÷ʭď˰ŏě˰ěù˰Ōĕ˰ĵʭµİńőù˰ŔÝ˰Ăğù˰ŐŰù˰ĢŰʭŒĸŎˈäµ çĄďˎ
ŏˎĚ˓µ çŖ çİŰˎ˰ˇĂğù˰ŏě˰˛ĠĻ˰ĢŰʭŒĸŎʯ´ùĚĿ˰ʯŐĠď˰ŉŘŃ˰ęĕ˰
˰ãʭŒĸŎ˰ʲĖŒĄŀá˰ĝŗʭį˰ŗ˰ĖŕʭČŎˈŏĚ˒µŖİăˇˉ˰äµŒĸŰ
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d,��Zh>� �̂K&��Z'hD�Ed�d/KE�/E�d,��Y/Z��͛d�

���������������������� �����
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ˉĂğʭŎ˰üŕĘŎ˰ŏí˰ŗ˰ĖőĚŞâý˰Řīŗù˰Ĝ÷ʭċ˰ʭŎ˰ĕĜő˰ŗĂğʯ˰ŏě˰äįŗŎʭµâŒŕäŔµÝ˰Ěµáù˰ŗ˰ĕŘµģ˰ĶµİŃ˰ĢőŘµē

Ėģʭý˰ŔĄĠģ˰ùę˰ĢċĚĿʯĖģʭý˰˫ĕĚÞő˰˛ĠĻ˰Ŕ×ĚáùʯĂğù˰ÛʭÏ
ęĕʯĂğù˰ĽŦĄēù˰ŏíäŎ˰äĬĸý˰ŔµÝ˰ĖŒŰŘá

ĂĠŞő˰ĜŰʭċ˰ŏě˰äįŗŏŘē˰ěù˰ĚŖį˰ěù˰Ėĸý˰ťù˰ʯ˰ĕęùĕ˰łŋĸă˰ĖŰĖĤă˰Ă÷ùĚŃ˰Ŕý˰ŏĕĚÝ˰˛ĠĻ˰ŗˈŏˎĚ˓µ çŖ çİŰˎ ä çĄďˎ˰ˇ˰ŗ

äŎ˰˛ĠĻ˰˫ĕʭĿù˰ŏíäŎ˰ŔÝ˰äĠÝ˰ŗ˰ĖŒÝĖŰŘáʲĂğù˰ĜŰʭċʯ˰ľµŞŀĔă˰Ŕý˰Ă÷ùĚŃ˰Ŕý˰łŋĸăˈŏˎĚ˓µŖˏİ˓Űˎ äµ çĄďˎ˰ˇ˰ŏí˰ŗ

ä˙ő˰˫ĕʭĿù˰ùę˰˛ĠĻĂğù˰ŐÞ˙Ŏ˰ŗ˰Ăğù˰ŔĄŀá˰ĎŞĐħ˰ʯĖŒÝʯĖŰĖµĤă˰Ŕµý˰Ă÷ùĚŃ˰ěù˰ęŘĴŒŎʯ˰Řµīŗ˰Ěµý˰˛µ˙ď

Ėģʭýˉŏʭ˙ŕŔőŘá˰Ăµ÷ùĚŃ˰ĽĘď˰Ŕý˰ʯĖŒÝ˰Ă÷ùĚŃ˰ĖŰĖĤă˰Ŕý˰ŔÝ˰äĠÝ˰Ěŕ˰ŗ˰ōŰĕĚÝ˰˛ńő˰ŏùĚâŰĕ˰ŗ˰ĝŗʭį˰ěù˰ŔÝ

ùĕ˰ěʭŞő˰ľŞŀĔă˰ŔýäŎ˰ĚŰĖńă˰ęĕ˰ùę˰äĿŗĘĐŎ˰ʭŰ˰ĕę˰ʲĂğù˰ŐŞŒ×˰ŔÝ˰ĕĚŞáˈŏĚŖİĄŰ˰ŗ˰ŏĚŖİŰ˰äĄďˇ˰ŔØőí˰Ěý˰ŗ

ōŞĄŀá˰ʭŎʯĂĠŞő˰ŏí˰Ŕý˰ěʭŞő˕˰ʯäğŘį˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþĄŊùʾˁʽˆ˰ʲʿ˰�ʿʿʾ˔


ŔŀŰĚģ˰ŔŰí˰ŐŰù˰ęĕʯŔ˙ŋÝ˰ãŗę˰Ă÷ùĚŃ˰ĽŦĄēùˈŏˎĚ˓Ŗˏİ˓Űˎ ä çĄďˎ˰ˇäŎ˰˫ĖőùŘē˰Ŕċŗ˰ŗĕ˰Ŕý˰ŔÝ˰Ăğù˰ʭµŰ˰ʯĕŘģ

ˈĚ˓Ŗˏİ˓Űˎŏˎˇ˰ʭŰ˰ŗˈŏˎĚ˓ çŖ çİŰˎˇ˰äğŘį˰ĒŞģ˰ŗ
ˍ
ùĚŕʭĳ˰ęĕ˰ùę˰Ī÷ʭď˰ŏě˰˛ĠĻ˰ŔÝ˰ùę˰Ă÷ùĚŃ˰ľŞŀĔă˙őĚýäáŞĕĚˉ˰Ěµý

˰ęĕ˰ùę˰˛ĠĻ˰ŔÝ˰ĖŰĖĤă˰Ă÷ùĚŃŎĚýäáŞĕĚäŎ˰ĎŞċĚă˰ʯĖŕĕˉ˰Řµīŗ˰Ŕµý˰˛µŰŗðă˰ùę˰ĖŰĖĤă˰Ŕý˰Ă÷ùĚŃ˰ãʭŒĸŎ˰ʭŰ˰ŗ

äŎäŎ˰ĖŞŰðă˰ŗ˰ĖŒÝ˰ĖŕʭČŎ˰ŗ˰ĝŗʭį˰ŉŘŃ˰Ŕİýùę˰ŐŰù˰ęĕ˰ŗ˰ĂğʭŎ˰üŕĘŎ˰ŐŰù˰ŔÝ˰ĖŒÝ˰ùęŎäĕęŗí


Ŕŋ˙ċěùĂğù˰ŔĄĿʭŰ˰āĚŖģ˰ĚŞğʭŀă˰ŐŞý˰ęĕ˰äýĕù˰˫ŘŞģ˰Ŕý˰ŔÝ˰ãĚŞğʭŀăʯ˰ĚŞµĠŀăˈŊùĽʭµĤÞˇ˰ãĚµĤĔŎě

Ăğù˰ʲÛ
ę˕ŘĬăĚŎãʯįŞüĠďŞŒäʯĕŰ˫ʭáĖĚĤĔŎěãāʭ÷ùĚŃ˰ĕęŘŎ˰ęĕʯŏíĚµŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ŔŋČŎ˰ʯ

˰ ę˫ŗĕʺʯ˰ ę˫ʭ˙ģʴʵ˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʴʶʼʻ˔äýĕù Ėĸýˏ ŔÝ ĕŘē äŋħù ġŗę Ěý ˫ŗŦķ ŔÝ˰āʭŰíŏùĚŃ˰ʯĂµğù

Ăğù˰ŔĄēùĕĚÏ˰ōŕ˰āʭ÷ùĚŃ˰āʭÞő˰Ŕý˕˰ʯ˛ŰĜŒĄŊù˰ĪŎùŘĻ˰ł÷ʭńď˰Őķ˰ĽʭĤÞŊù˰ʯśĚĤĔŎěʴʷʳʺ˰ʲʴ˰�ʶʴʹ˔


˰˛Űė˰ęĕ˰ãŗ˰ŔŰí3
Tô QûQ+ȡ P QǪ TôRûR6Ĉ TJ

P
* PñT¿

P
Ȱ PǐRȠR

TǮQö
T
Ɏ. P÷Rõ OƷRÂ

P
ðRò P÷Ēɋ P9 PîR ɎÍ

P
ï PJ2�Ōʭµĸőù˕ˀ˄˰ˉ˔ˈ˰ŗùŰŐŔµőŘá

ùĚý˰ùę˰ŏʭĤőùĖőěĚĿ˰ŐĄĤÝ˰ŏʭĤőʭÞŰĚģ
Ėőĕùĕ˰ĂŒŰě˰ŏʭÝĚĤŎ˰ěù˰ãęʭŞĠý˰ãˇ˰ùę˰ŏíĽŦēĚý˰Ŕý˰ʯęŘŖĤŎ˰Ă÷ùĚŃ

˰ĶĿęˈ˛ĄŃ˰ˇ˰üĨő˰ŗˈōŕĕťŗù˰ˇĚ˒ċ ŗˈōŖ÷ʭÝĚģ˰ˇ˰ŔÝ˰ŏʭ˙á˰ŐŰĖý˰ˉ˫ĖőùŘēˈ˛µĄŃˇ˰Ŕµý˰ʯˈōŖ÷ʭÝĚµģ˰ˇ˰ŔĿʭµīù

˰ŗ˰˫Ėģˈōŕĕťŗù˰ˇŉŘĸŀŎ˰ŗ˰ĽʭĬŎ˰ŏʭŞŎ˰ŗ˰Ăğù˰ŔýĽʭĬŎŊùŞŔ˰ŗ˰ˉ˫Ėģ˰ŔŋħʭĿˈŐŰ˒ ě˰ˇ˰ŉŘµŖČŎ˰ŔļŞµħ˰Ŕý˰ùę

ē˰˔ŉŘĸŀ˙ŋŊ˰äŒþŎ˕Ăğù˰˫ĖőùŘ


˰ŔÝ˰Ă÷ùĚŃ˰ŐŰùĽŦēĚý˰ĖŰĖµģ˰ęʭÞŒĄµğù˰ŗ˰ĂµŀŊʭĔŎ˰ĕęŘµŎ˰ʯĂµğù˰ûĕù˰ŗ˰ŘµĐő˰ōµŋķ˰ĮýùŘī˰äŎʭ˙ă

˰ŗ˰ĽʭĬŎ˰ŐŞý˰ʯŏí˰ęĕ˰ùĚŰě˰ˉĂğù˰ŔĄĿĚá˰ęùĚŃ˰ãĚĤĔŎěĽʭĬŎŊùŞŔ˫Ėģ˰˫ĕęŗí˰ãĜŞ×˰ʯĂğù˰ˉŏíōŕ˰ŉŘĸŀŎ

˰ŔÝ˰Ăğù˰ŔĄēʭă˰ŗù˰Ěý˰ãĚĤĔŎě˰˖ĽʭĬŎ˰ŔýùŰŐŔőŘáĽŦēĚĸģ˰āęŗĚī˰ęĕ˰ʯäýĕù˰ãʭŕŗę˰ōŕ˰ã˰ˉĂµĠŞő˰ù

ʯĚĈő˰Ŕý˰Ėğę˰Ŕ×ŏíōŕ˰ʯùę˰ŗù˰Ă÷ùĚŃ˰˛ŞŊĕ˰ʯãĚĤĔŎě˰˖ŏíĚŃ˰ĚĈő˰ĖŒőʭ˙ŕ˰ãĚĈőýäŖċŘăä˰ĖķùŘŃ˰Ŕý˰äŕʭá íʭő˰ŗ


Ăğù˰ŏùĕĚáĚğ˰ĕŘē˰āťʭŞē˰ûùĕĚá˰ęĕ˰ŔÝ˰ŔĄĠőùĕ˰äĠÝ˰ĖŒőʭŎ˰ùę˰ŗù˰ŗ˰ŔĄĠőùĕ˰ĂļŊ



ʴʼʼ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʻʸµʵʳʷ
ĖķùŘŃ˨āʭ÷ùĚŃ˨ęĕ˨ĉʭČĄďù
Ŏù˨Ė˙ĐŎäŒŞőùĚŖăä˨ŗŏùęʭÞ˙ŕ

˰ĚâŰĕ˰ěùŔőŘ˙őʭŕ˰ŉŘŃ˰ŗ˰ãŘŃ˰āʭŞýĕù˰Ŕý˰ŔċŘă˰ãĨĿŞĎĚă˰ʲŔµÝ˰Ăµğù˰ãĚµĤĔŎě˰āęʭþķ˰ŐŰù˰ʯˈŗµ
ˏ
ŃõĚ˰ʲ

ęˏŅʭŰŗˇüŋŃ˰Ŕý˰˫Ĝ˙ŕŔýʭċʯŗùŗ˰ãˈŅʭ çŰęˑŗ Ņʭ çŰęˏ ʲŜ÷ʭĠÞŊù Ķ˙ğŗˇ˰ʯù˰Ŕýŗ˰ŌʭµĻĕŗ˰´ùę˰ōµīĚµĠÝ
ŏí˰śŗ

˰ĕŘµý˰ĖµŕùŘĔő˰ãŘµŃ˰ĢŎʭµĻĕù˰˫Ĝµ˙ŕ˰ĚŰĖµńă˰ęĕ˰ŗùŗ˰ŔµÝùĚ×˰ˉĂµğù˰ľŞĸµī˰Ăµ÷ùĚŃ˰ŐµŰù˰ŔÝ˰Ăğù˰ĖńĄĸŎ

˕ĚĤĔŎěãʯ˰ʯ˛ŰĜŒĄŊù˰ĪŎùŘĻ˰ł÷ʭńď˰Őķ˰ĽʭĤÞŊùʾˁʽ˄˰˰ʲʿ˰�ˁˁˁ˔


ŔČŞĄő

ŔŊʭńŎ˰ŐŰù˰ęĕ˰āʭ÷ùĚŃ˰ŗ˰äőíĚŃ˰ŌŘŋķ˰ŏùĖŒ˙Ĥőùĕ˰ŗ˰ŏùĚĠŀŎ˰āʭőʭŞý˰ěù˰˫ĖķʭŃ˰ĂŀŕŎěęĕ˰ĉʭµČĄďù˰ŔµŒŞ

˰ĝʭµğù˰Ěµý˰āʭµ÷ùĚŃ˰ŔµŞċŘă˰ʯĎŞĐµħ˰āʭµŰùŗę˰ĝʭµğù˰Ěµý˰āʭµ÷ùĚŃ˰ŔµŞċŘă˰
ĖµŰĕĚá˰´ʭµĨďù˰Ă÷ùĚŃ˰ęĕ

ōğę˰ŔµŞċŘă˰ʯ´ùĚµŃ˰ĵʭµ˙ċù˰ĝʭğù˰Ěý˰āʭ÷ùĚŃ˰ŔŞċŘă˰ʯĎŞĐħ˰ĚŞĠŀă˰ĝʭğù˰Ěý˰āʭ÷ùĚŃ˰ŔŞċŘă˰ʯľĐĨ˙Ŋù

ʯŁʭŞğ˰ĝʭğù˰Ěý˰āʭ÷ùĚŃ˰ěù˰ĎŞĨĿ˰äýĚķ˰ŗ˰äýĕù˰ŌŘŋķ˰ĝʭğù˰Ěý˰āʭ÷ùĚŃ˰ŔŞċŘăōŖŎĚă˰ĉʭČĄďù˰ĖķùŘŃ˰ŐŰ

˰ęʭ˙ģ˰Ŕý˰āʭ÷ùĚŃ˰ęĕŎäĖŒŰí
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ĶýʭŒŎ

ʴ
ĚÝ˰ŏíĚŃŰʯōģ˰ŌęʭÞŎ˰Ŕ˙ċĚăŞěùĚãʯĚÞŊù˰ŏíĚńŊùęùĕ˰ʯĚħʭőŰʯō˰ʯŌŗĕ˰Íʭ×˰ʲōŃʴʶʺʶġ


ʵ
˰üµĄÞŊùęùĕ˰ʯĚµĤĸŊù˰āʭµ÷ùĚŃ˰äµĿ˰ĚµĤŒŊù˰ʯĖµ˙ĐŎ˰Őµý˰Ėµ˙ĐŎ˰ĚŞĔŊùŘýù˰ŐŰĖŊù˰Ğ˙ģ˰ʯãęĜċ˰Őýù

ù˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊʴʷʴʻ˫
Ł


ʶ
˰ʲāŗĚŞý˰ʯ˛ŞĔŊùęùĕ˰ʯŔļŋŊù˰ĞŞŰʭńŎ˰ōČĸŎ˰ʯʭŰĚÝě˰Őý˰Ė˙ďù˰ʯĝęʭĿ˰Őýùʴʷʳʷ˫
Ł˰


ʷ
ʯĖŕʭČŎ˰ŐýùĀČĐŊù˰ʯĚÞý˰ŘýùĶþĠŊù˰āʭ÷ùĚńŊù˰äĿ˰ʲ Ě˫ŕʭŃ˰ʯĚĨ˙ý˰Ľęʭĸ˙Ŋùęùĕ˰ʯʵʳʳʼŌ


ʸ
ęŘĴŒŎ˰ŐýùʯāŗĚŞý˰ʯęĕʭħ˰ęùĕ˰ĚĤő˰ʯûĚĸŊù˰ŏʭĠŊ˰ʯŌĚÞŎ˰Őý˰Ė˙ĐŎʲ˰ʯŌŘğ˰Íʭ×ʴʷʴʷŁ


ʹ
ķęě˰äýùāʭ÷ùĚńŊù˰ĀČď˰ʯĀŋČőě˰Őý˰Ė˙ĐŎ˰Őý˰ŏʭ˙ďĚŊùĖþķ˰ʯĀʯ˰Íʭµ×˰ʲāŗĚµŞý˰ʯŔŊʭµğĚŊù˰ĀĠğòŎ

˰ʯōČŒÏʴʷʴʻ


ʺ
˰ʲŏʭŒþŊ˰ʯĀþĄÞŎ˰ĚĤő˰ʯŏŘŒŀŊù˰āʭďŦİħù˰ĽʭĤÝ˰ʯäŋķĖ˙ĐŎ˰ʯãŘőʭŖăʴʼʼʹŌ


ʻ
˰ʯŌęʭŖ×˰Íʭ×˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕ˰ʯāʭŀŰĚĸĄŊù˰ʯĖ˙ĐŎ˰Őý˰äŋķ˰ʯäőʭċĚČŊùʴʷʳʶ˫


ʼ
ŔŎʭē˰ʯäŀČő˰äőùŗĚŰù˰ʯĖ˙ĐŎ˰ʯĚáġŗę˰ʯäĬăĚŎ˰ĽŦĄµēù˰ęĕ˰äŰʭµþįʭþį˰ŔµŎŦķ˰ĕĚÞŰŗę˰äğʭŒģ

ĢŕŗÚÏ˰ŔŎʭŒŋĨĿ˰ʯāʭ÷ùĚŃʯäőíĚŃ˰ãʭŕ˰ ę˫ʭ˙ģʺʳ˰ŏʭĄĠýʭă˰ʯʴʶʼʴ


ʴʳ
˰Íʭµ×˰ʲāŗĚµŞý˰ʯäýĚĸŊù˰üĄÞŊùęùĕ˰ʯĶþĠŊù˰āʭ÷ùĚńŊù˰äĿ˰ĚŞĠŞĄŊù˰ʯĖŞĸğ˰Őý˰ŏʭ˙Ĉķ˰ŗĚ˙ķ˰Řýù˰ʯäőùĕ

˰ʯŌŗĕʴʷʳʷ


ʴʴ
ʭīęäŰőʭŖŀħùäʯŋķĖ˙ĐŎäˉŎùŞŒäőùĚŖăäʯĖ˙ĐŎ˰ʯğʭŒģ˰ŔőŘáä˰ęĕ˰āʭ÷ùĚŃ˰ŏŘŒĿ˰ŗ˰ŌŘŋķ˰ĶýʭŒŎ

ĉʭČĄďù˰Ģőùĕ˰ ě˫Řď˰ ę˫ʭ˙ģ˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯʺ˰ʯʭÏŞŰĜ˰ŏʭĄĠŎě˰ŗʴʶʼʸ


ʴʵ
˰ʯ˛µŰŗʭĄŊù˰˫Řµċŗ˰äµĿ˰˛ŰŗʭŃťù˰ŏŘŞķ˰ŗ˰˛ŰĜŒĄŊù˰ĪŎùŘĻ˰ł÷ʭńď˰Őķ˰ĽʭĤÞŊù˰ʯĕŘ˙ĐŎ˰ʯãĚĤĔŎě

˰ʯŌŘğ˰Íʭ×˰ʲāŗĚŞý˰ʯäýĚĸŊù˰üĄÞŊùęùĕʴʷʳʺ˫
Ł˰


ʴʶ
ä÷ʭŞīęʭĤĄőù˰ʯŔńĿ˰ōŋķ˰ŔŀĠŋĿ˰ʯĖŞĸğ˰ʯĚĿ˰ʲŏùĚŖă˰ʯĂ˙ğ˰āùʴʶʼʵġ


ʴʷ
ʯûʭŕŘŊùĖþķ˰ʯäőʭńŊʭįŌŘŋķ˰ŗ˰ĂğĚŖĿ˰ŗ˰ŏíĚŃĶýʭŒŎʯŏíĚńŊùęùĕ˰ʯōŰĚÞŊùōŃ˰ʲʴʶʹʴġ


ʴʸ
˰ʲŏùĚŖă˰ʯŔŞŎŦğťù˰üĄÞŊùęùĕ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯŐŞĠďĖ˙ĐŎ˰ʯä÷ʭþįʭþįʴʷʴʺ


ʴʹ
ōµŃ˰ʯŏʭŞŋŞķʭ˙µğù˰ʯĚŃʭµý˰Ėµ˙ĐŎ˰ĖŞµğ˰ʯäőùĖµ˙ŕ˰ãŘğŘŎ˰Ŕ˙ċĚă˰ʯŏùĜŞ˙Ŋù˰ĚŞĠŀă˰Ŕ˙ċĚă˰ʯµµµµµµ˰ʲ

ʴʶʺʸġ


ʴʺ
˰ʲŏùĚŖă˰ʯŔŞ˙ŋĸŊù˰ŔþĄÞŎ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþŊù˰Ķ˙ČŎ˰ʯŐĠď˰Őý˰˛ĬĿ˰ʯäğĚþįʴʶʶʻġ




ʵʳʴ

Ĩ˙Ŋù˨ĀĸŎʭċĀŞ˙ŊʭĸŊù˨äŀİ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʻʸµʵʳʷ
ĖķùŘŃ˨āʭ÷ùĚŃ˨ęĕ˨ĉʭČĄďù
Ŏù˨Ė˙ĐŎäŒŞőùĚŖăä˨ŗŏùęʭÞ˙ŕ

ʴʻ
˰ʯŁťŘµý˰ŔµŰĚŞŎťù˰ãĚµþÞŊù˰Āµĸþİ˙Ŋù˰ʯŏíĚńŊù˰ãí˰˛Űŗðă˰Őķ˰ŏʭŞþŊù˰ĶŎʭċ˰ʯĚŰĚċ˰Őý˰Ė˙ĐŎ˰ʯãĚþį

˰ʯŌŗĕ˰Íʭ×˰ʲŏùĚŰùʴʷʴʵ˫


ʴʼ
ŌŘğ˰Íʭ×˰ʲōŃ˰ʯãŘĬăĚŎ˰äģŗĚĿ˰ûʭĄÝ˰ʯŐŰĚĐþŊù˰Ķ˙ČŎ˰ʯŐŰĖŊùĚĔĿ˰ʯäĐŰĚį˰ʯʴʶʺʸġ


ʵʳ
˰ʲāŗĚµŞý˰ʯäµýĚĸŊù˰ąùĚµĄŊù˰´ʭµŞďťù˰ęùĕ˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏʭµŞþĄŊù˰ʯŐµĠď˰Őý˰Ė˙ĐŎ˰ʯäğŘį

ʴʷʳʼ˫
Ł


ʵʴ
˰ʲāŗĚµŞý˰ʯąùĚµĄŋŊ˰ŏŘŎðµ˙Ŋùęùĕ˰ʯŔĸþµĠŊù´ùĚńŋŊ˰ĀµČĐŊù˰ʯęʭŀļŊùĖµþķ˰Őý˰ŐĠĐŊù˰äŋķŘýù˰ʯäğęʭŀŊù

˰ʯŌŗĕ˰Íʭ×ʴʷʴʶ˫


ʵʵ
ĠŊù˰āʭ÷ùĚńŊù˰˫Řċŗ˰Őķ˰ľĤÞŊù˰ʯüŊʭİŞýù˰Őýù˰äÞŎ˰Ė˙ĐŎ˰äýù˰ʯäĠŞńŊù˰ʯʭµŖČČď˰ŗ˰ʭµŖŋŋķ˰ŗ˰Ķþ

˰ʲłĤŎĕ˰ʯŔŞýĚĸŊù˰ŔļŋŊù˰Ķ˙ČŎʴʷʴʻ˫
Ł˰


ʵʶ
˙Čő˰ʯĖőŗùĚáŞʯŔĖŖŎ˰ʯĕùÚőĚþÝùãʯĠďŞŒäőŞʯʭğŞʯʭīęĖ˙ĐŎĖĕŰ˫ʭáĖģŞĒŎùŞŐğĚþį˰ŌŦğťùä

˰ʯāʭ÷ùĚŃ˰ĕęŘŎęĕ˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ ę˫ŗĕʺ˰ ę˫ʭ˙ģ˰ʯʴʵ˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʴʶʼʻ


ʵʷ
µĿ˰ĚµĤŒŊù˰ŔµþŞį˰čĚµģ˰ãĕʭµŖŊù˰ʯōŊʭğ˰Ė˙ĐŎ˰ʯŐĠŞĐŎʲāŗĚµŞý˰ʯ˛µŞČŊùęùĕ˰ʯĚµĤĸŊù˰āʭµ÷ùĚńŊù˰ä

ʴʷʴʺ˫
Ł


ʵʸ
ŘĬăĚŎãʯğŞĖŕùĚýùŞʯōįµŞüµĠďŞŒäʯµğŞĖĕ˰ʯĕŘµ˙ĐŎµŰ˫ʭáĖĚµĤĔŎěã˰ʯāʭµ÷ùĚŃ˰ĕęŘµŎ˰ęĕ

˰ ę˫ŗĕ˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎʺ˰ ę˫ʭ˙ģ˰ʯʴʵ˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʴʶʼʻ


ʵʹ
ʲōŃ˰ʯĖŞŖ˙ĄŊù˰äăùęʭĤĄőù˰äâŒŕĚĿ˰ŔĠğòŎ˰ʯĖŞŖ˙ĄŊù˰ʯãĕʭŕ˰Ė˙ĐŎ˰ʯĂĿĚĸŎʴʷʶʳŁ


ʵʺ
Ŋù˰ʯµµµµµµ˰ʲĖŖĤŎ˰ʯãŘīę˰äŎŦğù˰ŌŘŋķ˰˫ʭâĤőùĕ˰ʯŏŗĚĠŀ˙Ŋùŗ˰ĚŞĠŀĄʴʶʻʳġ


ʵʻ
ʯäőʭýĚŞŒŊùʯĶŰĖþŊùĖþķʯāʭ÷ùĚńŋŊ˰ĉʭČĄďťù˰üĄÝ˰ŐŎ˰ŔŞăŘĨŊù˰üőùŘČŊù˰āʭµğùęĖŋŊ˰äőʭµćŘļŊùęùĕ

ʲłĤŎĕ˰ʯŔŞőíĚńŊùʴʷʵʺ˫
Ł




ʵʳʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϴϱͲϮϬϰ
d,��Zh>� �̂K&��Z'hD�Ed�d/KE�/E�d,��Y/Z��͛d�

���������������������� �����

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

5HIHUHQFHV

���7KH�+RO\�4XUDQ�� 7UDQVODWHG� E\�1DVVHU�0DNDUHP� 6KLUD]L��'DU� DO�4XUDQ� DO�.DULP�� ������

6HFRQG�(GLWLRQ�

���,EQ�-D]DUL��6KDPV�DO�'LQ�$EX�DO�.KDLU�0XKDPPDG�LEQ�0XKDPPDG��DO�1DVKU�)L�4LUD¶DW�DO�

$VKU��'DU�DO�.LWDE�DO�,OPL\HK��%HLUXW�������$+��$+��ILUVW�(GLWLRQ

��� ,EQ�)DULV��$KPDG� ,EQ�)DULV� ,EQ�=DNDULD��0XMDP�0DTDLV� DO�/XJKDK��%HLUXW��'DU� DO�.KHO��

�����$+��)LUVW�(GLWLRQ

��� ,EQ�0XMDKLG��$EL�%DNU��$O�+LMMDK� LQ� WKH�6HYHQ�5HDGLQJV��'DU�DO�0D
DULI� LQ�(J\SW��&DLUR�

������)LUVW�(GLWLRQ

���,EQ�0DQ]RRU��0XKDPPDG�LEQ�0DNUDP�LEQ�$OL��/LVDQ�DO�$UDE��%HLUXW��'DU�6DGHU�������$+��

7KLUG�(GLWLRQ�

���� $EL� =DU
D�� $EG� DO�5DKPDQ� LEQ� 0XKDPPDG� LEQ� =DQMDOD�� +XMMDW� DO�4LUD¶DW�� $O�5LVDODK�

)RXQGDWLRQ��%HLUXW��������)LIWK�(GLWLRQ�

��� 7KDQDYL�� 0XKDPPDG� $OL�� .DVKVKDI� ,VWLODKDW� DO�)XQXQ�� 0DNWDEDK� 3XEOLFDWLRQV�� /HEHQD��

�����

���$O�-RUMDQL��$OL� ,EQ�0XKDPPDG��$O�7D
ULIDW�� %HLUXW��'DU�$O�.LWDE� $O�,OPL\HK�� �����$+��

IRXUWK�(GLWLRQ

��� .KDPHJDU�� 0XKDPPDG�� ,UYDQL� 1DMDIL�� 0XUWD]D�� 0HWKRGRORJ\� RI� $OODPDK� 7DEDWDEDL
V�

$SSURDFK�LQ�5HDGLQJ�'LIIHUHQFHV��4XDUWHUO\�-RXUQDO�RI�4XUDQLF�5HVHDUFK��6XPPHU�������1R����

����'DQL��$EX�$PU�8WKPDQ�ELQ�6DHHG��$O�7LVLU�)L�$O�4LUD¶DW�DO�6DE¶��%HLUXW��'DU�DO�.LWDE�DO�

$UDEL��������6HFRQG�(GLWLRQ�

���� 5H]DHL� ,VIDKDQL�� 0XKDPPDG� $OL�� $PLQL� 7HKUDQL�� 0XKDPPDG�� 7\SRORJ\� RI� 5HDGLQJ�

6FLHQFH� DQG� 7HFKQRORJ\� 5HVRXUFHV� LQ� WKH� )LHOG� RI� 'HEDWLQJ� .QRZOHGJH�� 4XUDQ� 5HFLWDWLRQ�

6WXGLHV��1R�����)DOO�DQG�:LQWHU������



ʵʳʶ

Ĩ˙Ŋù˨ĀĸŎʭċĀŞ˙ŊʭĸŊù˨äŀİ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʴʻʸµʵʳʷ
ĖķùŘŃ˨āʭ÷ùĚŃ˨ęĕ˨ĉʭČĄďù
Ŏù˨Ė˙ĐŎäŒŞőùĚŖăä˨ŗŏùęʭÞ˙ŕ

�����=DPDNKVKDUL��0DKPRXG��$O�.DVKVKDDI�2Q�WKH�IDFWV�RI�WKH�P\VWHULHV�RI�WKH�UHYHODWLRQ�DQG�

WKH�H\HV�RI�JRVVLS�LQ�WKH�IDFHV�RI�7DZLO��%HLUXW��'DU�$O�.RWRE�$O�$UDEL�������$+��6��Í 6RP

����=LDHLIDU��6DHHG��3KLORVRSK\�RI�-XULVSUXGHQFH��,UDQ��6$07��������)LUVW�(GLWLRQ�

����7DOLTDQL��$EGXO�:DKKDE��4XUDQLF�6FLHQFHV�DQG�,QGH[�DQG�6RXUFHV��$UWLFOHV���4RP��,UDQ��

'DU�DO�4XUDQ�DO�.DULP�������

����7DEDWDEDL��0XKDPPDG�+XVVHLQ��$O�0L]DQ�)L�7DIVLU�$O�4XUDQ��7HKUDQ�� ,VODPLF�/LEUDU\��

������ILUVW�(GLWLRQ

���� ������������������������������������������ 7UDQVODWLRQ� RI� 7DIVLU� DO�0L]DQ�� 7UDQVODWLRQ�� 6H\\HG�

0XKDPPDG� %DTLU� +DPDGDQL�� 7HKUDQ�� 4RP�� /HEDQRQ�� ,VPDHOLDQ�� ,VODPLF� %RRNV� 3XEOLFDWLRQV��

����������

���� 7DEUDVL�� )DGO� ,EQ� +DVVDQ�� 0DMPD� 
DO�%D\DQ� )L� 7DIVLU� DO�4XUDQ�� 7HKUDQ�� 0DNWDE� DO�

,OPL\HK��������)LUVW�(GLWLRQ�

���� 7DEDUL�� 0XKDPPDG� ,EQ� -DULU�� -DPH� 
DO�%D\DQ� $Q� 7DZLO� DO�4XUDQ�� ,UDQ�� $O�.XEUD� $O�

$PLUL\DK�%XODT�3UHVV�������$+��6HFRQG�(GLWLRQ�

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

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

7XUDWK�DO�$UDEL�������$+��$+��)LUVW�(GLWLRQ

����$O�)DUVL��$EL�$OL�$O�+DVVDQ�,EQ�$EGXO�*KDIDU��$O�+XMMDK�/L�DO�4XUUDH�DO�6DED¶K��%HLUXW��

'DU�DO�0D
PXQ�/L�DO�7XUDWK�������$+��6HFRQG�(GLWLRQ

���� $O�4D\VL�� $EX�0XKDPPDG�0DNNL� ,EQ� $ELWDOHE�� 7KH� 'LVFORVXUH� RI� WKH� 2EMHFWV� RI� WKH�

6HYHQ�5HDGLQJV�DQG�7KHLU�5HDVRQV�DQG�$UJXPHQWV��'DPDVFXV��7KH�$UDELF�/DQJXDJH�$FDGHP\��

�����$+�

���� *URXQG�� 1DMPLHK�� $NEDUQHMDG�� 0HKGL�� +RVVHLQLQLD�� 6H\\HG� 0XKDPPDG� 5H]D�� 6KHLNK�

$PLQ�DO�,VODP�7DEDUVL
V�9LHZ�RQ�5HFLWDWLRQV��4XUDQ�5HFLWDWLRQ�6WXGLHV��9ROXPH����1XPEHU�����

6SULQJ�DQG�6XPPHU������

����0XKVLQ��0XKDPPDG�6DOHP��$O�+DGL��6KDUK�7DLEDK� DO�1DVKU�)L� DO�4LUD¶DW� DO�$VKU��'DU�

$O�-HHO��%HLUXW�������$+�



ʵʳʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϴϱͲϮϬϰ
d,��Zh>� �̂K&��Z'hD�Ed�d/KE�/E�d,��Y/Z��͛d�

���������������������� �����

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

����08UWD]DYL��6H\\HG�,EUDKLP��7D\\HE�+RVVHLQL��6H\\HG�0DKPRXG��=DPDNKVKDUL
V�9LHZ�RQ�

5HDGLQJV��4XUDQ�5HFLWDWLRQ�6WXGLHV��9ROXPH����1XPEHU�����6SULQJ�DQG�6XPPHU�����������

���� 0D¶ULIDW�� 0XKDPPDG� +DGL�� $O�7DPKHHG�� 4RP�� $O�7DPKHHG� 3XEOLVKLQJ� &XOWXUDO�

,QVWLWXWH��4RP�������$+��)LUVW�(GLWLRQ

����0D¶ULIDW��0XKDPPDG�+DGL�� ,QWHUSUHWDWLRQ� DQG� ,QWHUSUHWHUV��0DVKKDG��'DQHVKYDK�8OXP�

,VODPL�5D]DYL������������

����$O�1LUEDQL��$EGXO� %DGLH��$O�-DZDQLE� $O�6DZWL\\DK�0LQ�.XWXE� DO�,KWLMDM� /L� DO�4LUD¶DW��

'DPDVFXV��'DU�DO�*KRXVDQL�IRU�4XUDQLF�/HVVRQV�������$+��)LUVW�(GLWLRQ�


