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7KH�NQRZOHGJH�RI�UHFLWLQJ�WKH�4XU
DQ�GHDOV�ZLWK�WKH�ZD\V�RI�UHFLWLQJ�DQG�
SURQRXQFLQJ� WKH� ZRUGV� RI� WKH� 4XU
DQ�� 'LIIHUHQFHV� LQ� UHFLWDWLRQ� GXH� WR� WKH�
GLIIHUHQFHV�LQ�WKHVH�PHWKRGV�FDQ�SOD\�DQ�LPSRUWDQW�UROH�LQ�XQGHUVWDQGLQJ�WKH�

ZRUGV� DQG� YHUVHV� RI� WKH� +RO\� 4XUDQ� 7KH� UROH� RI� ³LNKWLODIX¶O� 4LUDDW´�

>GLIIHUHQFHV�DPRQJ�UHFLWDWLRQV@�FDQ�EH�H[DPLQHG�IURP�GLIIHUHQW�DVSHFWV�
7KLV� DUWLFOH� LQWHQGV� WR� LQYHVWLJDWH� WKH� UROH� RI� VWUXFWXUDO� DQG� FRQFHSWXDO�

GLIIHUHQFHV� LQ� WKH�PHDQLQJ�RI� WKH�YHUVHV� RI�RQH�RI� WKH� FKDSWHUV�RI� WKH�+RO\�

4XUDQ�EDVHG�RQ�GDWD�FROOHFWLRQ�DQG�GHVFULSWLYH�DQDO\WLFDO�PHWKRG� 7KHUHIRUH��
LW� KDV�EHQHILWHG�IURP� WKH� WZR�FRPPHQWDULHV� RI�$O�.DVKDI� �E\�=DPDNKVKDUL��

DQG� $O�7DKULU� DQG� $O�7DQZLU� �E\� ,EQ� $VK
XU�� DV� WZR� IDPRXV� 6XQQL�
FRPPHQWDULHV� DQG� WKH� FRPPHQWDU\� RI� 0DMPD� 
DO�%D\DQ� �E\� 7DEDUVL�� DQG�
7HE\DQ� �E\� 7XVL�� DV� WZR� IDPRXV� 6KLLWH� FRPPHQWDULHV� WKDW� SD\� VSHFLDO�
DWWHQWLRQ�WR�WKH�PHDQLQJ�RI�YHUVHV�

6XUDK� $O�.DKI� LV� D� VXLWDEOH� H[DPSOH� IRU� WKH� PHQWLRQHG� VXEMHFW� GXH� WR�

KDYLQJ�D�VXLWDEOH�YROXPH�RI�GLIIHUHQFHV�LQ�UHDGLQJV� )URP�WKH�SRLQW�RI�YLHZ�RI�

WKHVH� FRPPHQWDWRUV�� DPRQJ� WKH� ���� YHUVHV� RI� 6XUDK�$O�.DKI�� LQ� ��� YHUVHV��
WKHUH� LV� D�GLIIHUHQFH� LQ� UHFLWDWLRQ��7KH�GLIIHUHQFHV�ZHUH�REVHUYHG� WKDW� LQ� ���
YHUVHV��DUH�OLPLWHG�WR�WKH�XWWHUDQFH�RI�ZRUGV�DQG�FDVHV�RI�6DMDYDQGL�WKDW�KDYH�
QR�VHPDQWLF�HIIHFW��DQG�LQ����YHUVHV��WKH�GLIIHUHQFH�LQ�UHDGLQJ�OHDGV�WR�D�VOLJKW�
VHPDQWLF�FKDQJH�WKDW�FDQ�EH�LJQRUHG�DQG�LW�LV�QRW�FRQVLGHUHG�HYLGHQFH�RI�WKH�
GLVWRUWLRQ�RI�WKLV�GLYLQH�ERRN�

.H\ZRUGV� 9DUULDQW 5HDGLQJV��&KDQJH� RI�0HDQLQJ�� ,QFRUUXSWLELOLW\��$O�

.DKI��=DPDNKVKDUL��,EQ�$VKRXU��7DEDUVL��7XVL�

��'DWH�RI�UHFHLYLQJ� ���0D\�������'DWH�RI�DSSURYDO� ��'HFHPEHU������

���$VVLVWDQW�3URIHVVRU�.KDUD]PL�8QLYHUVLW\��7HKUDQ��DVYDGL#NKX�DF�LU�

���6WXGHQW�RI��WK�/HYHO��.RVDU�+LJKHU�(GXFDWLRQ�&RPSOH[��7HKUDQ��&RUUHVSRQGLQJ�$XWKRU���QDVLWH\#JPDLO�FRP�



ʴʶʳ

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$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˨ʯʲʴʵʼµʴʹʳ
�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϮϵͲϭϲϬ
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É{Â�Y�Ê¸���ÁÉ�Â¼Ìe�ºÌ�¿�

ˮĖŞÞ×

˫ŘŞģ˰Ŕý˰ŏíĚŃ˰āŗŦă˰Ģőùĕ˫Ùùŗ˰ãùĕù˰ŗ˰Ă÷ùĚŃ˰ãʭŕäŎ˰ŏíĚŃ˰ãʭŕ˰āŗʭµŀă˰Ŕý˰ŔÝ˰Ă÷ùĚŃ˰ĽŦĄēù˰
ĕěùĕĚÏ

˫ŘŞģ˰ŐŰùäŎěʭý˰ʭŕäŎ˰ʯĕĕĚá˫Ùùŗ˰ōŖĿ˰ęĕ˰ōŖŎ˰äĤńő˰ĖőùŘă˰ŗ˰ʭŕ˰ĽŦĄµēù˰Ģµńő˰
ĖµŒÝ˰ʭŀŰù˰ōŰĚÝ˰ŏíĚŃ˰āʭŰí

ŔþŒċ˰ěù˰Ă÷ùĚŃ˫ĕùĕ˰ãęŗíĕĚµá˰ĝʭµğù˰Ěµý˰ʭă˰ĕęùĕ˰ĚĴő˰ęĕ˰ŔŊʭńŎ˰ŐŰù˰
Ăğù˰äğęĚý˰˛ýʭŃ˰äŀŋĄĔŎ˰ãʭŕ˰ŗ˰ʭµŕ

˰äŀŞħŘă˰ġŗę˰µäŋŞŋĐă˰āʭµŰí˰ãʭŒĸŎ˰ęĕ˰äŎŘŖŀŎ˰ŗ˰ãęʭĄēʭğ˰ĂŖċ˰ěù˰āʭ÷ùĚŃ˰ĽŦĄēù˰Ģńő˰äğęĚý˰Ŕý

ěù˰
ĕěùĕĚµµÐý˰ōŰĚµÝ˰ŏíĚµµŃ˰ęŘµµğ˰ěù˰äµÞŰŐµµŰùěù˰ʯŗę˰ĚŰŘµµŒĄŊù˰ŗ˰ĚµµŰĚĐĄŊù˰ŗ˰˔ãĚµµĤĔŎě˕˰ĽʭµĤÝ˰ĚŞµµĠŀă˰ŗĕ

Őýù˕Ŕý˰˔ęŘģʭķĶ˙ČŎ˰ĚŞµĠŀă˰ŗ˰ĂŒµğ˰˛ŕù˰ęŘŖĤŎ˰ĚŞĠŀă˰ŗĕ˰ŏùŘŒķ˰˔äµğŘį˕˰ŏʭµŞþă˰ŗ˰˔äµğĚþį˕˰ŏʭµŞþŊù

Ŕý˫ÚŰŗ˰Ōʭ˙Ąŕù˰ŔÝ˰ŔĸŞģ˰ęŘŖĤŎ˰ĚŞĠŀă˰ŗĕ˰ŏùŘŒķ˰ʯĖµőęùĕ˰äµŖŊù˰āʭŰí˰ãʭŒĸŎ˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰Ģńő˰Ŕý˰ãù

Ě˫ŖýÝ˰ŔÝęʭþŎ˰ ę˫Řğ˰
Ăğù˰˫Ėģ˰ĖŒŎ˰ŔµőŘ˙ő˰ʯāʭµ÷ùĚŃ˰ĽŦĄµēù˰ěù˰äþµğʭŒŎ˰ōµČď˰ŏĕŘý˰ùęùĕ˰Ŕý˰ŔċŘă˰ʭý˰ľŖ

˰ŏʭµŞŎ˰ęĕ˰ŏùĚµĠŀŎ˰ŐµŰù˰˫ʭáĖŰĕ˰ěù˰
Ăğù˰ęŘÝĘŎ˰ĆĐþŎ˰ãùĚý˰äþğʭŒŎʴʴʳ˰ęĕ˰ʯľµŖÝ˰ ę˫Řµğ˰ŔµŰíʷʷ˰ŔµŰí

äŎ˰˫ĖŕʭĤŎ˰Ă÷ùĚŃ˰ĽŦĄēù˰ęĕ˰ŔÝ˰ĕŘģʵʴĽŦĄēù˰ʯŔŰí˫Ùùŗ˰ãùĕù˰Ŕµý˰ĕŗĖµĐŎ˰ʭŕ˰ãĖőŗʭČµğ˰ĕęùŘµŎ˰ŗ˰ʭµŕ

ʭŒĸŎ˰Ěćù˰ŔÝ˰ĂğùęùĖő˰äŰ˰ęĕ˰ŗ˰ĖőʵʶäŎ˰ĚČŒŎ˰ä÷Ĝċ˰äŰʭŒĸŎ˰ĚŞŞļă˰Ŕý˰Ă÷ùĚŃ˰ĽŦĄēù˰ʯŔŰí˰˛µýʭŃ˰ŔµÝ˰ĕŘµģ

ōĤ×˰˰˰˰˰
ĂĠŞő˰äŖŊù˰ûʭĄÝ˰ŐŰù˰ľŰĚĐă˰Ěý˰äŋŞŊĕ˰ŗ˰Ăğù˰äģŘÏ

ʲãĖŞŋÝ˨ŏʭáÙùŗ˰ʯŏíĚŃľŰĚĐă˰ʯʭŒĸŎ˰ĚŞŞļă˰ʯāʭ÷ùĚŃ˰ĽŦĄēùŐýù˰ʯãĚĤĔŎě˰ʯľŖÝ˰ʯãĚŰĘÏʭő˰ʯęŘµģʭķ


äğŘį˰ʯäğĚþį

˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʿˀ�ʽʿ�ʾˀˆ˅˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʾˁ�ʽˆ�ʾˀˆˆ


ʾ˰
ĕʭĄğùęʭŰŎěęùŘē˰˫ʭâĤőùĕäʯŏùĚŖăʲDVYDGL#NKX�DF�LU


ʿ˰
Ģőùĕ˰Ďİğ˰˫ŗÚÏęʭŖ×Ŋʭķ˰ġěŘŎí˰Ķ˙ĄČŎäŏùĚŖă˰ĚćŘÝ˰ʲ˔ŉŘøĠŎ˰˫ĖŒĠŰŘő˕QDVLWH\#JPDLO�FRP
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ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

ʴµŔŎĖńŎ

ŌŘŋķ˰ěù˰äÞŰ˰Ă÷ùĚŃ˰ōŋķ˰āĚµĬď˰
ĕęùĕ˰äŰùĜµĠý˰ĚŞćðµă˰äµŖŊù˰ŌŦµÝ˰ōŖĿ˰ŗ˰Ŕ˙ċĚă˰ęĕ˰ŔÝ˰Ăğù˰äőíĚŃ

ŉŘğęDŔýŏùŘŒķ˛Şŋċ˰ŔýʭĐħ˰ŏʭĤŰù˰ěù˰ĞÏ˰ŗ˰ãęʭŃ˰ŐŞŊŗù˛µŕù˰ŏʭĤŰù˰ĝïę˰ęĕ˰ŗ˰ęĖńŊù˰ŗ˰Ă˙µĨķ˰ĂµŞý

āęʭŖįE˰ŐŰù˰ĂýʭĄÝ˰ŗ˰Ă÷ùĚŃ˰ŗ˰Ĳŀď˰ęĕŔý˰
ĖőĕĚÝ˰ŏùŗùĚĿ˰ġŦă˰ĝĖńŎ˰ûʭĄÝ˰ŏĚµŃ˰Ōŗĕ˰Ŕµ˙Şő˰ěù˰ĊŰęĖµă

˰ġěŘŎí˰ʭý˰ãĚČŕ˰ŉŗù˰˛Þµģ˰ōŰĚµÝ˰ŏíĚµŃ˰ŏʭµáÙùŗ˰āʭ÷ùĚŃ˰ęĕ˰ĽŦĄēù˰ŏʭĸýʭă˰ŗ˰ŔýʭĐħ˰ĮğŘă˰ōŰĚÝ˰ŏíĚŃ

ĂĿĚá
˰ʯĮµē˰ŏĕŘµý˰äŰùĖµĄýù˰ŏŘµØ˙ŕ˰äŋŎùŘµķ˰Ěğ˰Ěý˰ŏʭĸýʭă˰ŗ˰ŔýʭĐħ˰ ę˫ŗĕ˰ŏĖģ˰ãĚÐğ˰ʭý˰ĽŦĄēù˰ŐŰù

äýŔµČŖŊ˰ŗ˰āʭµ˙ŋÝ˰ęĕ˰ľµŊù˰ŏĕŘµþő˰ʯāʭµÝĚď˰ŗ˰ō÷Ŧķ˰ěù˰ŏĕŘý˰ãęʭķ˰ʯĽŗĚď˰ŏĕŘý˰Ŕİńő˰āŗʭµŀĄŎ˰ãʭŕ

àőęĚÏĖģ˰Ěă˰ʲÛ
ę˕ŎùäµŒŞʯăùĚýŏʭµŞʯµğęĚýäʭµŕĕĚýęʭÝ˰ŗ˰˛µŎùŘķãĕ˰ěù˰ŏíĚµŃ˰āʭµ÷ùĚŃ˰ĽŦĄµēù˫ʭáĖµŰ

í˰ŗ˰ŏíĚŃ˰ŌŘŋķ˰ŏùĖŒ˙ĤőùĕĂŰµőùĚÞŒŊ˰˛īʭĿ˰ŔŋŊùä˰ʯŏíĚµŃ˰Ăµ÷ùĚŃ˰āʭµĸŊʭİŎ˰ʯ˰ ę˫ŗĕʺ˰ ę˫ʭ˙µģ˰ʯʴʶʭµÏ˰ʯĜŞŰ˰ŗ

˰ŏʭĄĠŎěʴʶʼʻ˔ãěʭý˰Ģńő˰ěù˰ĖŰʭþő˰ŏʭŞŎ˰ŐŰù˰ęĕ˰
˰ŗ˰äµďŗ˰˛µħù˰ěù˰ŌĕĚŎ˰ŏĕĚÝ˰ŉŘļĤŎ˰ãùĚý˰äğʭŞğ˰ãʭŕ

Ŕý˰ŐĄēùĕĚÏ˰ʯäµőíĚŃ˰ŌŘµŋķ˰ʯĂµĿĚĸŎ˕˰Ėµģ˰˛µĿʭĻ˰´ùĚµŃ˰ĕʭŖĄċù˰ŗ˰äķʭ˙Ąċù˰ŔŖċŗ˰üĠÝ˰ŐŞŒØ˙ŕ˰ʯĚŕùŘĳ

ʾˀ˅ˆ˰ʲʾ˅˃˰äŕŗĚá˰ãĚČŕ˰ŌŘğ˰ŏĚŃ˰˛Űùŗù˰ęĕ˰
˔ĕĖħęĕ˰ŗ˰˫ĖµŎíĚý˰ĎŞĐħ˰āʭ÷ùĚŃ˰äĿĚĸŎŔµýùŐŰüŞăĚă

˰
ĂĿĚá˰˛Þģ˰āʭ÷ùĚŃ˰ĢőùĕŔŋ˙ċěù˰ŌŦµğ˰Őµý˰ōµğʭŃ˰˫ĖµŞþķŘýù˰ˉĖµőĕʭŖő˰Ōʭµá˰ĽĖŕ˰ŐŰù˰˫ùę˰ęĕ˰ŔÝ˰ãĕùĚĿù

˰ʯãęʭĨőù˰äÞŊʭµŎ˰ŁʭĐµğù˰Őý˰˛Şķʭ˙ğù˰äīʭŃ˰ʯäĿŘÝ˰ĚŞþċ˰Őý˰Ė˙ďùĖŒĄµĠŕãęĜµċ˰Őµýù˕ʯµĿ˰ĚµĤŒŊùä

ĚĤĸŊù˰āʭ÷ùĚŃ˰ʯʾˁˀˁ˰ʲʾ�ˀˁ˰˰
˔

Ŕŋ˙ċěù˰äµēĚý˰
Ăµğù˰āʭµŰí˰ãʭŒĸŎ˰Ěý˰āʭ÷ùĚŃ˰āʭĿŦĄēù˰ãęùĘáĚŞćðă˰ŏùĜŞŎ˰ʯāʭ÷ùĚŃ˰ōŋķ˰äŋħù˰ĆďʭþŎ

üďʭħ˰ěù˰ĚŞŞļă˰üċŘŎ˰ʯāʭ÷ùĚŃ˰ĽŦĄēù˰ŔÝ˰Ėőęŗʭý˰ŐŰù˰Ěý˰äőíĚŃ˰ŌŘŋķ˰ŏùĚĴőäŎ˰äµŖŊù˰ĕùĚŎ˰ŗ˰ʭŒĸŎ˰ęĕ˰
ĕŘµģ

˰ĽŗĚĸŎ˰ĆŰĖď˰ʯŏʭĤŰù˰˫Ė˙ķ˰˛ŞŊĕˈĀˑĸˎþ˓µğˎ äµŋˎķˎ ˎŜµĄˑŀ˓Űˏ ŏ˓
ˎ
ï ŌˑʭµŎˎ ˑŤ˓Ŋˑ ʭŎˎ äőˎĕ˓

ˎ
ï ŗˎ ¶ĽĚˏď˓

ˎ
ï Āˑĸˎþ˓ğˎ äŋˎķˎ ŉˎĜˎőˎ ŏˎíĚ˓ńˏŊ˓ù ˒ŏˎóˑ

¶ˬ Řµċˏŗˏ˰ˇ˰ʯŔĸþĠŊù˰ûùŘýù˰ʯŉʭĨĔŊù˰ʯŁŗĖħ˕ʾˁʽˀ˰ʲʿ˰�ˀ˂˅ŔĄĿĚá˰Ă÷ùĚŃ˰ãʭŒĸŎ˰Ŕý˰ŏí˰ęĕ˰ùę˰ĽĚď˰ŔÝ˰Ăğù˰˔

ŗĂ÷ùĚŃ˰ěùŘċ˰Ěý˰˛ŞŊĕ˰ùę˰ĆŰĖď˰ŐŰù˰ľŋĄĔŎ˰ãʭŕ˫ĕĚ˙ģĖőù˰ʯäįŘŞğ˕ʾˀ˃ʽ˰ʲʾʿˀ
˔

ĖőĖńĄĸŎ˰ĚâŰĕ˰äēĚý˰˛ýʭńŎ˰ęĕʯōŰĚÝ˰ŏíĚŃŉŘğę˰āĚĬď˰Ěý˰Ă÷ùĚŃ˰ÜŰ˰ŔýD˰ŏʭµ˙ŕ˰ŔµÝ˰˫Ėµģ˰ŉěʭő

˰ŏʭőʭ˙ŋĠŎ˰ŌŘ˙ķ˰ŐŞý˰ęĕ˰ĊŰùę˰Ă÷ùĚŃĂğù˰ŔÝ˰Ėőęŗʭý˰ŐŰù˰Ěý˰ŏʭĤŰù˰
āʭ÷ùĚŃ˰ĽŦĄēù˰ęĕ˰ãĚŞćðµă˰ʭµŰ˰ĕŘµċŘŎ

ĄģùĖő˰ʭŒĸŎ˰ʭŰ˰ŔŔýęĖŃã˰ġĚŞćðăōÝ˰ŔÝ˰Ăğù˛ýʭŃĩʭ˙Ļù˰
ĕęùĖő˰äŖŊù˰ĕùĚŎ˰ęĕ˰ãĚćù˰˰ŗ˰˫ĕŘý˰ěù˰ĕùĚµŎ˰ŏʭĤŰù

ˈĽĚďùˇĆŰĖď˰ęĕęŘÝĘŎ˰ùęŔČŖŊãʭŕ˰ŗ˰ŔĸğŘă˰ãùĚý˰ŉʭĸĄŎ˰ĖőŗùĖē˰ŔÝ˰Ėőęŗʭý˰ŐŰù˰Ěý˰ŗ˰ŔĄĠőùĕ˰ŏŘáʭőŘá

ŔŒŎùĕ˰ʯĂŎù˰˛ŞŖĠă˰Ěįʭē˰Ŕý˰ĕùĚĿù˰ŔÝ˰Ăğù˰˫ĕĚÝ˰ōŕùĚĿ˰Ă÷ùĚŃ˰ęĕ˰ãùŔČŖŊãʭŕľŋĄĔŎ˰ŌĖµķ˰ĩĚµĿ˰ęĕ˰ŗ

ĘÏ˰ġěŘŎíãĚŰý˰ Ě˫Ŗý˰äőʭ˙ğí˰ûʭĄÝ˰ŐŰù˰ãťùŗ˰ĽęʭĸŎ˰ŗ˰ùŘĄĐŎ˰ěù˰ŗ˰˫ĕʭĄŀŞő˰äĄĔğ˰Ŕýþ˰ŌŘŋķ˰ʯĂĿĚĸŎ˕˰ĖőĚ



ʴʶʵ
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�ůŝ��ƐǀĂĚŝ ĂŶĚ�EĂƐŝŵ�dĞǇŵŽƵƌŝ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ʯäőíĚŃʾˀ˅ˆ˰ʲʾ˅˃
˔˰ŐŞŒØ˙ŕĖőĖńĄĸŎ˰ŏʭĤŰùʯ˰äâőŘµâ×˰ęĕ˰ĽŦĄµēù˰ʯāʭµ÷ùĚŃ˰ĽŦĄµēù˰ěù˰ãęʭŞµĠý

Ōʭ˙ăù˰ʯŌʭ˙ģù˰ʯōŞĔŀă˰ʯłŞŃĚă˰ʯŔŊʭŎù˰ʯęʭŖĳù˰ʯŌʭĻĕù˰˛ŞþŃ˰ěù˰ıʭŀŊù˰Ĳŀŋă˰ʭŒĸŎ˰˛ħù˰ęĕ˰ãĚŞćðă˰ŔÝ˰Ăğù˰


˰ŗ

˰ʲŏʭ˙ŕ˕˰ĕęùĖőʾ˃˃
˔

ʿŔŒŞĤŞÏ˨µ

ĖŒĄēùĕĚÏ˰ĆĐþŎ˰ŐŰù˰Ŕý˰ŔÝ˰äýʭĐħ˰ŐŞĄĠĔő˰ěùʯ˰ŌŘµĄÞŎ˰Ōù˰Őµý˰ŔµŋŊùĖþķ˰ŗ˰ĚŞ˙ķ˰Őý˰üĸĨŎĖŒĄµĠŕ˰


í˰Ŕý˰ĖČĠŎ˰ęĕ˰ŗ˰ŔĄģùĕ˰ä˙ğę˰ĝęĕ˰ ě˫Řď˰ʯŐĿ˰ŐŰù˰ęĕ˰ŔÝ˰ãĕĚĿ˰ŐŞĄĠĔőŔĄēùĕĚÏ˰ŌĕĚŎ˰ġěŘŎʯ˰ŔŋŊùĖþķ˰Őý

˕˰ĕŘĸĠŎʶʵ˰˔ŁĂğùäµþŕė˕µĿĚĸŎ˰ʯĀ˰ʯęʭµþÞŊù˰´ùĚµńŊùʴʼʹʺ˰ʲŌʴ�ʶʸ˰ŐµŰù˰ŉŗĜµő˰ĚµĨķ˰ěù˰ŔŋµħʭĿ˰ʭµý˰
˔

˰äµőíĚŃ˰ŌŘŋķ˰ōŖŎ˰ĆďʭþŎ˰ěù˰äÞŰ˰Ŕý˰āʭ÷ùĚŃ˰ĽŦĄēù˰ŔÝ˰äŰʭċ˰ʭă˰˫Ėģ˰ĚĄĤŞý˰āʭĿŦĄēùĖµģ˰˛ŰĖµþă˰ŐµŰù˰


Ŕýť˰ęĕ˰äŕʭá˰ĆĐþŎûʭĄÝ˰˛ĈŎ˰äőíĚŃ˰ŌŘŋķ˰ĆďʭþŎ˰ãťˈäőíĚŃ˰ŌŘŋķˇʯĂŰí˕˰ĂµĿĚĸŎ˰ŔµŋŊùʴʶʻʼ˰ŗ˰˔ġ

˰ûʭĄÝˈŋķ˰ʭý˰äŰʭŒģíäőíĚŃ˰ŌŘˇʯ˕˰ãĕĜŰ˰äŒÝęʴʶʺʼ˰ĚŞµĠŀă˰ĖŒőʭŎ˰ĚŞğʭŀă˰ęĕ˰äŕʭá˰ʯ˔ġˈĶ˙ČŎþŊùŏʭµŞˇʯ

˕˰äğĚþįʴʷʴʷ˰ĚŞĠŀă˰ŗ˰˔ŁˈŏùĜŞ˙Ŋùˇʯ˕˰äŰʭþįʭþį˰ŔŎŦķʴʷʳʼ˰ōŕ˰äŕʭá˰ŗ˰˔ŔýāęŘħÜă˰˛ĈŎ˰ãęʭâő

˰ûʭĄÝˈĚĤĸŊù˰āʭ÷ùĚŃ˰äĿ˰ĚĤŒŊùˇʯ˕˰ãęĜċ˰Őýùʴʷʶʷ˰ûʭĄÝ˰ŗ˰˔ŁˈĽʭĐăù˰āʭµ÷ùĚńŊù˰äµĿ˰ĚµĤþŊù˰´ŦµĬĿ

ĀĸýęťùĚĤķˇʯ˕˰äįʭŞŎĕ˰ĚćùʴʷʵʵŏíĚŃ˰ŗ˰ŏʭńńĐŎ˰Ōʭ˙Ąŕù˰ĕęŘŎ˰˔Ł˰ōµŋķ˰ŐµŰù˰
Ăµğù˰˫Ėµģ˰ĶŃùŗ˰ŏʭŕŗÚÏ

ŔýęĖŃã˰Ăğù˰˫ĕŘý˰ŔċŘă˰ĕęŘŎÝ˰ŉʭğ˰ěù˰Ŕʴʸʳ˰ʭăʶʳʳ˰ŔĄµģŘő˰āʭµ÷ùĚŃ˰ęĕ˰ûʭµĄÝ˰ĂĨģ˰ěù˰ĢŞý˰ãĚČŕ

˰ʯäŰʭþįʭþį˰ŔŎŦķ˰˫ʭáĖŰĕ˰ěù˰ĚŞĠŀă˰ęĕ˰ŏí˰Ģńő˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ʯĚÝʭĿ˕˰Ăğù˰˫Ėģʴʶʼʳ˰ʲʼʷ˰
˔

Ěīʭď˰ĚĨķ˰ęĕĄÝʭûŰʭŕ˰ŔķŘğŘŎ˰ŏŘØ˙ŕ˰äˈĖŞŖ˙ĄŊùˇʯĂŰí˕˰ĂµĿĚĸŎ˰ŔµŋŊùʴʶʻʼ˔ġ˰ʯˈ˰āʭµ÷ùĚńŊù

ĀŞőíĚńŊùˇʯ˕˰ŔýʭŃ˰ōŞŋĐŊùĖþķʴʷʵʻ˔Ł˰ŏŘØ˙ŕ˰äăťʭńŎ˰ŗˈ˰ęĕ˰āʭµ÷ùĚŃ˰ĽŦĄµēù˰ĚŞćðµă˰äâőŘµâ×˰äğęĚý

ĂµµģùĕĚý˰ãĚŞµµĠŀă˰ãʭŕĶ˙ČŎþŊùŏʭµµŞˇ˰ʯ˕˰ĕùÚµµőĚþÝù˰ãĖµµŖŎʴʶʼʵ˰ŗ˰˔ˈăġŗę˰ŐŞµµŞþ˰ŏĕŘµµý˰äµµ˙ŋķ˰ŗ˰ĖµµŒŎ

äýŃ˰ĽŦĄēù˰ãĚŞćðăĂĿĚĸŎ˰ĕʭĄğù˰˫ʭáĖŰĕ˰ěù˰ŏíĚŃ˰ľŰĚĐă˰Ěý˰āʭ÷ùĚˇ˰ʯĂČŖý˰ōŰĚÞŊùĖþķ˕˰ęŘÏʴʶʼʻ˰Ŕµý˰˔

˰ĆĐý˰ŐŰù
Ăğù˰˫Ėģ˰ŔĄēùĕĚÏ

ľŰĚĐă˰ĆĐý˰Ŕý˰ʭŖŒă˰ʭŰ˰ĕŘċŘŎ˰ęʭćí˰ĚĄĤŞý˰ʯĂğù˰ĚÝė˰ŏʭŰʭģ˰ʲÛ
ę˕˰Ėµőęùĕ˰ ę˫ʭµģù˰ŏíĚŃ˰ãĚŰĘÏʭőőÜµŞ

ĶþįʯĚŎʭķʯãŋĐă˛ŞĚĐă˰ʭý˰ŏí˰Ŕİýùę˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēùľŰÝðă˰ʭý˰ŏíĚŃĖµŞĕ˰Ěµý˫ʭáĖµŰíĂµŰ˰˛µīʭĿ˰ŔµŋŊù

őùĚÞŒŊ˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯä˰ ę˫ŗĕ˄˰ ę˫ʭ˙ģ˰ʯʾˀʭÏ˰ʯĜŞŰ˰ŏʭĄĠŎě˰ŗʾˀˆ˅˰ʭŰ˰ʯ˔ŔýāęŘħŔµŰí˰ãĕęŘŎ˰ãù

˫ĕùĕ˰ęùĚŃ˰ŔċŘă˰ĕęŘŎ˰ùę˫ĕĚÝ˰ŉʭþőĕ˰ùę˰ĆĐþŎ˰ŐŰù˰ĚĠŀŎ˰ÜŰ˰ĚĴő˰ŐĄĿĚá˰ĚĴő˰ęĕ˰ʭý˰ʭŰ˰ʯŐŰùěù˰
Ėőù˰ãęŗĚī˰ʯŗę

ʭ÷ùĚŃ˰ĽŦĄēù˰ãęùĘáĚćù˰ŏùĜŞŎ˰äğęĚý˰ãùĚý˰ʯĂğù˰ʭŒĸŎ˰ĚŞŞļă˰Ěý˰āŔýāęŘħ˰Ģµńő˰äµğęĚý˰Ŕµý˰ʯäăʭŞŋ˙ķ

ę˫Řğ˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ĚµĴŒŎ˰ěù˰ʯ˫ĕùĕ˰ĥʭµĨĄēù˰ĕŘµē˰Ŕµý˰ùę˰āʭµ÷ùĚŃ˰ĽŦĄēù˰ěù˰äþğʭŒŎ˰ōČď˰ŔÝ˰ãù



ʴʶʶ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŗ˨ĜŞŰʭÏ˨ŏʭĄĠŎěʴʶʼʼĥ˨ʯʲʴʵʼµʴʹʳ
ļă˨Ěý˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞŞ˨ľŖÝ˨ŔÝęʭþŎ˨ ęˬŘğ˨ęĕ˨ʭŒĸŎ

ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

˫ÚŰŗ˰Ōʭ˙Ąŕù˰ŔÝ˰äőùĚĠŀŎ˰Ěīʭď˰Ěćù˰
ĕĚŞá˰ęùĚŃ˰ĂŃĕ˰ĕęŘŎ˰ʯĖőęùĕ˰ĚŎù˰ŐŰù˰Ŕý˰ãùĕĖħęĕ˰Ģńő˰ŏùĜŞŎ˰äğęĚý

ŔÝęʭþŎ˰ ę˫Řğ˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēùŐýù˰ŗ˰ãĚĤĔŎě˰˫ʭáĖŰĕ˰ěù˰ʭŒĸŎ˰ĚŞŞļă˰ęĕ˰ŏí˰ĚŞćðă˰ŗ˰ľŖÝ˰ĚĠŀŎ˰ŗĕ˰ęŘģʭķ

˰˫ÚµŰŗ˰ŔċŘă˰ʭŒĸŎ˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰Ģńő˰Ŕý˰ŔÝ˰ŔĸŞģ˰ĚŞŖģ˰ĚĠŀŎ˰ŗĕ˰äğŘį˰ŗ˰äğĚþį˰ŗ˰ĂŒğ˰˛ŕù˰Ōʭő˰Ŕý

˰ʲĖµŕĕ˰ĒğʭÏ˰ĢğĚÏ˰ŗĕ˰Ŕý˰ĖőùŘĄý˰ęĘâŕę˰ŐŰù˰ěù˰ʭă˰Ăğù˰ŔĄēùĕĚÏ˰ʯĖŒĄģùĕʾ˰ãʭµŒĸŎ˰Ěµý˰āʭµ÷ùĚŃ˰ĽŦĄµēù˰


āʭŰí˰ŌùĖÝ˰ʱĂğù˰˫ĕŘý˰ęùĘáĚŞćðăʿʱĂğù˰˫ĕŘý˰ŏùĜŞŎ˰Ŕ×˰Ŕý˰ãęùĘáĚŞćðă˰ŐŰù˰


ʶ˨µŘŖŀŎŌäğʭŒģ

˰ŔĤŰę˰ěù˰Ă÷ùĚŃˈïĚŃ˰ˇ˰
Ăµğù˰ĚâŰĕ˰äĬĸý˰ʭý˰āʭ˙ŋÝ˰ŗ˰ĽŗĚď˰ěù˰äĬĸý˰Ōʭ˙Ĭőù˰˰ŗ˰äâĄğŘŞÏ˰äŒĸŎ˰Ŕý

˰ŏĖőùŘē˰ŔýŏíĚŃ˰ãŗę˰ěùˈĂ÷ùĚŃ˰ˇŜŎ˰Ķ˙ċ˰ōŕ˰ęʭŒÝ˰āʭ˙ŋÝ˰ŗ˰ĽŗĚď˰ŏí˰ęĕ˰ŔÝ˰ĖŒŰŘá˰ęĕ˰ʭŒĸŎ˰ŐŰù˰
ĖőŘģ

ăĚă˰äēĚý˰
Ăğù˰˫Ėģ˰ıʭĐŊ˰ĜŞő˰ŏíĚŃ˰˛ŞŔċŗ˙ĠăŔŞäŎ˰ŐŰù˰ùę˰ŏíĚŃę˫Řµğ˰ŏí˰ęĕ˰ŔµÝ˰ĖµŒőùĕ˰˫Ėµģ˰Ķµ˙ċ˰ʭŕ

ĂğùŐýù˕ʯęŘĴŒŎʯûĚĸŊù˰ŏʭĠŊʴʶʻʼ˰ʲʴ�ʴʵʻʯãĚŕŘċ˰ˉļŋŊù˰ĉʭăĀýĚĸŊù˰čʭĐħ˰ŗʯŔµŞʴʷʳʷ˰ʲʴ�ʹʸ˰
˔

˰ĚâŰĕ˰äēĚýŔċŗ˙ĠăŔŞŐµŰù˰ĚµŞĻ˰ŗ˰äµŖő˰ŗ˰ĚŎù˰ŗ˰ĦĨŃ˰ŗ˰ŌʭÞďù˰ãŗʭď˰ŔÝ˰ŔĄĠőùĕ˰ŏí˰ãùŘĄĐŎ˰ùę˰Ăµğʭŕ

Őýù˕ʭĿʯĝęʯŔļŋŊù˰ĞŞŰʭńŎʴʷʳʷ˰ʲŁʸ�ʺʼĚ˫Ŗý˰ŗ˰āùĚ˙ć˰ĶŎʭċ˰ŔÞŒŰù˰ʭŰ˰
˔ûʭĄÝ˰ãʭµŕ˰ŔµÞŋý˰ĚµâŰĕ˰ãʭµŕ

Ģőùĕ˰ĶŞ˙ċ˰ʯäőʭŖŀħù˰üĻùę˕˰Ăğʭŕʴʷʴʵ˰ʲʹʹʼ˰
˔ŏʭµ˙ŕęŘį˰ĂµŎʭŞŃ˰ ę˫Řµğ˰ęĕ˰ŉʭµĸĄŎ˰ĖµőŗùĖē˰ŔµÝ
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ì2�ĂŎʭŞŃ˕ʴʹ˔˰ˉˈ˰ŏĖµőùŘē˰ŗ˰ŏĕęŗíĕĚµá˰ʭőʭ˙ŕ

ĂğʭŎ˰˫ĖŖķ˰Ěý˰ŏíʯōŰĖőùŘē˰ùę˰ŏí˰ŏŘ×˰ĞÏʯŐÝ˰ŉʭþőĕ˰ùę˰ŏí˰Ă÷ùĚŃˇ


˛Þģ˰Ŕý˰äőíĚŃ˰ŌŘŋķ˰ęĕ˰Ă÷ùĚŃ˰čŦİħù˰ōµŋķ˰ʯľµŰĚĸă˰ÜµŰ˰ęĕ˰
Ăµğù˰˫Ėµģ˰ľµŰĚĸă˰äŀŋĄĔŎ˰ãʭŕ

Ėµ˙ŋŃ˰ŏí˰Ŕµý˰ĭŘýĚŎ˰āʭŰùŗę˰ãʭŒþŎ˰Ěý˰ŏíĚŃ˰ŏʭáÙùŗ˰ãùĕù˰ĂŞŀŞÝ˰ōŋķ˰ʯĂ÷ùĚŃäŎ˰ĕù˰Ŕµý˰Ăµ÷ùĚŃ˰ʭµý˰ŔµÝ˰ĕŘµģ

ĖČŒŎ˰ʯãęĜċ˰Őýù˕˰ĕęùĕ˰ãĚŞâ˙Ĥ×˰āŗʭŀă˰āŗŦă˰ãʭŒĸŎ˰ʯŐŞþŊʭµİŊù˰ĖµģĚŎ˰ŗ˰ŐŞ÷Ěń˙Ŋùʴʷʵʳ˰ʲʶ˰ęĕ˰
˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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Ȅ .ý Qã¸ÞP¿B TÑ. ¸B Põ PJ QIJ QÎ Pü TáPȬ TH

P
* .ý Qã¸Þ2˕ľµŖÝ�ʼʺ˰ˉ˔ˈ˰˔ĉŘċðµŎ˰ŗ˰ĉŘċðµŰ˕˰ĞµÏ


ĖŒŒÝ˰đùęŘğ˰ùę˰ŏí˰ĖŒĄĠőùŘĄő˰ŗ˰Ėőŗę˰ťʭý˰ęùŘŰĕ˰ŏí˰ěù˰ĖŒĄĠőùŘĄőˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈùŘķˏʭİĄˎğ˓ùʲˇ

ʯäğĚþį˕˰ʲ´ʭį˰ĖŰĖĤă˰Ŕý˰ʲ˫Ĝ˙ď˰Ă÷ùĚŃĶ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʹʵ˔


˕˰´ʭį˰ĖŰĖĤă˰ŏŗĖý˰ʲęŘŖ˙ċ˰Ă÷ùĚŃ˰ʯãĚĤĔŎě˰ʯĽʭĤÞŊùʴʷʳʺ˰ʲŁʵ�ʺʷʺ˔


ʵʴ˰µ3RöR º ¸Bù
T· RÄ Tý

P
Ɏ PJ ĕȒ P8 Q1¸öR

PǕ PÌ PêTùPȩ TH
P
* PñT»

P
Ȱ QÎ TÈP

T
Ǻ. PÌRêP

P
ǽ ĕȒ P8 R1¸öR

PǖRò
M.6.ÌRõ QÎ TÈP

T
Ǻ. PHǓ Tý

P
Ɏ Tñ
Q
ìM.6 PÌB Põ RúBRó

TÂ2

˕ľŖÝ�ʴʳʼ˰ˉ˔ˈęʭáĕęŗĚÏ˰āʭ˙ŋÝ˰ãùĚý˰ʭŰęĕ˰Ěáù˰ʲŘâýäý˰ʯĕŘģ˰üÝĚŎ˰ʯŌäŎ˰Ōʭ˙ă˰ʭŰęĕ˰Üģ˰ěù˰ĢŞµÏ˰Ėµģ


ōŰęŗʭŞý˰ņ˙Ý˰Ŕý˰ĜŞő˰ãĚâŰĕ˰śʭŰęĕ˰ĖŒ×˰Ěŕ˰
ĕŘģ˰Ōʭ˙ă˰ŌęʭáĕęŗĚÏ˰āʭ˙ŋÝ˰ŔÝ˰ŏíˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈĖŀŒŰʲˇ

˰Ŕý˰ʲōħʭķ˰Ĝċ˰Ŕý˰ŏʭŞĿŘÝ˰Ă÷ùĚŃˈ´ʭŰ˰ˇʯäğĚþį˕Ķ˙ČŎ˰ŏʭŞþŊùŏíĚµńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʹʻ˰ˉ

˰ʯãĚĤĔŎěʴʷʳʺĉ˰ʯŁʵ˰ĥ˰ʯʺʷʺ˔


Ŗ˙ċ˰Ă÷ùĚŃ˰Ŕý˰ʲęŘˈ´ʭă˰ˇ˰ʯäğĚþį˕Ķ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʹʻ˔




ʴʷʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŗ˨ĜŞŰʭÏ˨ŏʭĄĠŎěʴʶʼʼĥ˨ʯʲʴʵʼµʴʹʳ
ļă˨Ěý˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞŞ˨ľŖÝ˨ŔÝęʭþŎ˨ ęˬŘğ˨ęĕ˨ʭŒĸŎ

ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

äŰʭŒĸŎ˨ĚŞŞļă˨ʭý˨āʭ÷ùĚŃ˨ĽŦĄēù˨
û

äŎ˰äŰʭŒĸŎ˰ĚŞŞļă˰üċŘŎ˰ŔÝ˰äăʭ÷ùĚŃ˰ĽŦĄēù˰ʯĢĔý˰ŐŰù˰ęĕ˰ęĕ˰ęŘÝĘµŎ˰ŏùĚĠŀŎ˰ĚĴő˰Ŕý˰ĂŰʭŒķ˰ʭý˰ĕŘģ

˰äēĚý˰ʯĂğù˰ĚÝė˰ŏʭŰʭģ˰
Ăğù˰˫Ėģ˰˫ĕęŗí˰āʭ÷ùĚŃ˰ĽŦĄēù˰ěù˰˛ħʭď˰ãʭŒĸŎ˰ĚŞŞļă˰äŰʭŒĸŎ˰āùĚŞŞļă˰ŐŰù˰ěù

äŎ˰ŔÝ˰Ăğù˰ĜŞ×ʭő˰ãęĖŃ˰Ŕý
ĕŘģ˰ŔĄĿĚá˰˫ĖŰĕʭő˰ĖőùŘă

ʴ˰µ3M̧º RÍ
P
ï

SP
ĈR,

PHý
Q
Ɏý QíPȬ THR, TôRüRû.Pý

T
é
P
* T÷Rõ Q3 QÎT

P
Ĺ ¼ PöR

PǕ T1P QƱ
P
ï TôRüR ¶

P̧º RĂ
P
Ĉ PJ Oô

T
ó Rã T÷Rõ RúR º Tô

Qü
P
Ɏ ¸ Põ2˕ľŖÝ�ʸ˰ˉ˔ˈ˰Ŕő

ùĖő˰äĤőùĕ˰˔ęʭĄŀá˕˰ŐŰù˰Ŕý˰ŏʭĤőùęĖÏ˰Ŕő˰ŗ˰ŏʭőíĂµğù˰ßęĜµý˰ęĖµń×˰
Ėőęʯ˰ŏŗĚµŞý˰ŏʭµĤőʭŕĕ˰ěù˰ŔµÝ˰äŒĔµğ

äŎä˙ő˰Ĺŗęĕ˰Ĝċ˰
ĖŰí
ĖŒŰŘáˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈĀ˙ŋˑÝʲˇ

äŎ˰ĉęʭē˰ŏʭĤőʭŕĕ˰ěù˰äáęĜý˰ ŐĔğ˰̡ ŏĕŘý˰ ˛ķʭĿ˰ĚýʭŒý˰ ĶĿę˰̞ĕŘģ˰ʯãĚĤĔŎě˰ʯĽʭĤÞŊùʴʷʳʺ˰̡ Łʵ�ʺʳʶ
˔

ĺŞŋý˰Ă÷ùĚŃ˰
ŏĕŘý˰ĜŞŞ˙ă˰ĚýʭŒý˰üĨő˰āęʭþķ˰ŗ˰ĚăˈāĚˎþˏÝĀ ˎ̇ ŋˑÝˎ˰ˇŀâģ˰ěùĚýù˰Ő˙ĬĄŎĂµğù˰äĄʯ˰ĖµŒőʭ˙ŕ

ˈ˨ʭŕĚþÝù˨ʭŎĀ ˎ̇ ŋˑÝˎ˰ʲˇäŎ˰ĉęʭē˰ŏʭĤőʭŕĕ˰ěù˰ŔÝ˰äŒĔğ˰Ăğù˰ßęĜý˰ęĖń×ĕŘģ˕˔ŏʭ˙ŕ


ĕęùĕ˰äÏ˰ęĕ˰ùę˰äŰʭŒĸŎ˰ľĸī˰ŗ˰āĖģ˰ęĕ˰ĽŦĄēù˰ʯŔŰí˰ŐŰù˰ęĕ˰Ă÷ùĚŃ˰ĽŦĄēù

ʵ˰µ3PȂ îÒTêPȫ NâRÊ¸º Pî
SP
ó Pä
P
ó
P
éTôRûR8¸Á).

M
¸ê PÑ

P
* RÀĀ RÌP

T
Ł. . PÍüR º .ý

QùRõ T³QĀ Tô
P
Ɏ TH2˕ľŖÝ�ʹ˔˰ˉˈŔ×˰äµÏ˰ěù˰Řă˰ʭĠý

ŏí˰˔ĩùĚķù˕
äŒÝ˰ÛŦŕ˰˫ŗĖőù˰ěù˰ùę˰ĕŘē˰ʯĖőęŗʭŞő˰ŏʭ˙Űù˰ęʭĄŀá˰ŐŰù˰Ŕý˰Ěáù˰ʭŕˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈÜĠŀő˨Ķēʭýʲˇ

ˈÜĠˎŀő Ķːēʭý˰ʲˇŔ×ŏí˰Ěáù˰ʭĠý˰ãŘµģ˰ĢŰŘµē˰˫ĖŒµĤÝ˰˫ŗĖµőù˰ěù˰ʯĖµőęŗʭŞő˰ŏʭµ˙Űù˰ęʭµĄŀá˰ŐµŰù˰Ŕµý˰ʭµŕ

˕˰ʯãĚĤĔŎě˰ʯĽʭĤÞŊùʴʷʳʺ˰ʲŁʵ�ʺʳʶ˔

ˈÜĠˑŀő Ķːēʭý˰ʲˇő˰ŗ˰˫ĖŒĤÝ˔ŏʭ˙ŕ˕˰äĄĠŕ˰ĢŰŘē˰Ğŀő˰˫ĖŒŒÝĕŘýʭ


˨Ă÷ùĚŃ˨˫ŘċŗˈùŘŒŎòŰ˨ōŊ˨ŏùʲˇ

ˈùŘŒŎòŰ˨ōŊ˨ŏóˇŔ×˰ʲŉʭþńĄğù˰ãùĚýŏí˰˔ĩùĚķù˕˰äÏ˰ěù˰Řă˰ʭĠý˰ŏʭµ˙Űù˰ʯ˫ĖµŒŰí˰ęĕ˰ęʭµĄŀá˰ŐµŰù˰Ŕµý˰Ěµáù˰ʭµŕ

˕˰äŒÝ˰ÛŦŕ˰˫ŗĖőù˰ěù˰ùę˰ĕŘē˰ʯĖőęŗʭŞő˰ʯãĚĤĔŎě˰ʯĽʭĤÞŊùʴʷʳʺ˰ʲŁʵ�ʺʳʶ
˔

ˈùŘŒŎòŰ ōŊ ŏ
ˎ
ï˰ˇŔĄģĘá˰ãùĚýŔ×˰ʲ˰Řă˰ʭĠýŏí˰ŔÞŒŰù˰˛ŞŊĕ˰Ŕý˰˫ŗĖőù˰ĭĚĿ˰ěù˰ʯĖµőĕęŗʭŞő˰ŏʭ˙Űù˰ęʭĄŀá˰ŐŰù˰Ŕý˰ʭŕ


˔ŏʭ˙ŕ˕˰äŒÝ˰ÛŦŕ˰ùę˰ĕŘē

˰ĽŦĄēù˰ĜŞő˰ʭČŒŰù˰ęĕ˰āʭ÷ùĚŃäŎ˰ʭŒĸŎ˰ęĕ˰ĽŦĄēù˰üċŘŎ˰
ĕŘģ

ʶ˰µ3B RÑ¸º TôQüQ»B
T PǕ PJ RF¸öB

ĕÕɎ. P1.7 PJ RǐBRöP
T
Ǿ. P1.7 TôQüQ»

ĕ
ó PíQȫ PJ N6ý

Q
ìQ8 TôQû PJ

M
¸à¸íTĀ

P
* TôQüQ» PÒT

P
ı PJRýB

P
Ɏ RÌāB R×Pý

T
Ɏ Ŗ º RúB

Tā Pȭ.8R7 NÜ
M
¸»ã8 TôQüTùRõ ½·óŋ PJ

M.8.ÎRé TôQüTùRõ P½T
Ē
Ǿ Pý
P
Ɏ TôRü

Tā
P
ó Pã P½Tä

P
ó ĒÝ.2˕˰�ľŖÝʴʻ˰ˉ˔ˈ˰ŔµĄŀē˰ŔµÝ˰äŊʭď˰ęĕ˰ʯäĄģùĖŒÏ˰ęùĖŞý˰ùę˰ŏʭőí

ŏí˰ŗ˰ĖőĕŘýäŎ˰Î×˰ŗ˰Ăğùę˰ãŘŋŖÏ˰Ŕý˰ùę˰ʭŕàğ˰ŗ˰ōŰĖőùĕĚáʯĕŘý˰˫ĕʭĤá˰ùę˰ĕŘē˰ãŗěʭý˰ŗĕ˰ęʭĻ˰ŔőʭĄğíĚý˰ŏʭģ˰Ěµáù

ŏí˰ĚýäŎ˰ĽĚĤŎ˰ʭŕäý˰ãĖģŏí˰Ŕý˰ĖŰĕĚăäŎ˰ŗ˰˫ĕĚÝ˰ĂĤÏ˰ʭŕōŞý˰ěù˰āĕŘċŗ˰ŗ˰äĄĔŰĚáäŎ˰˫ĖŒÝ í˰ŏʭģ
Ėģ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ˇ



ʴʷʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϮϵͲϭϲϬ
d,��ZK>��K&��/&&�Z�E��^�/E�Y/Z�͛�d^�KE�d,���,�E'��K&�D��E/E'�/E�^hZ�,��>Ͳ<�,&�

�ůŝ��ƐǀĂĚŝ ĂŶĚ�EĂƐŝŵ�dĞǇŵŽƵƌŝ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˨Ă÷ùĚŃ˨˫ŘċŗˈĂøŋ˙Ŋ˨ʲˇ

˰ĶĿʭő˰ŗ˰ĚŞĈÝ˰Őýù˰ŗ˰ěʭČď˰˛ŕù˰Ă÷ùĚŃˈĂø
˒
ŋ˙Ŋ˰ˇ˰ěù˰āĕŘµċŗ˰ęʭŞµĠý˰ʲ´˛Ŏ˰ęĕ˰ŔļŊʭþŎ˰ãùĚý˰Ōť˰ĖŰĖĤă˰Ŕý

ōŞýäŎ˰˫ĖŒÝ í˰ŏʭģ˰ĖģʯäğĚþį˕Ķ˙ČŎŏíĚµńŊù˰ĚŞĠŀă˰ŜĿ˰ŏʭŞþŊù˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʳʻ˰ʯãĚµĤĔŎě˰ˉʴʷʳʺ

˰ʯĽʭĤÞŊùʴʷʳʺ˰ʲŁʵ˰�ʺʳʶŐýù˰ˉʯĽʭĤÞŊù˰ʯęŘģʭķʴʷʵʳ˰ʲŁʶʷ˔


ʯäğĚþį˕˰Ģŋħù˰ĚýʭŒý˰Ōť˰ľŞŀĔă˰Ŕý˰ʲ´ùĚŃ˰äŃʭý˰Ă÷ùĚŃĶ˙ČŎŏíĚµńŊù˰ĚŞĠŀă˰ŜĿ˰ŏʭŞþŊù˰ʯʴʷʴʷ˰ʲŁʹ˰�

ʺʹʻŐýù˰ˉʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ęŘģʭķʴʷʵʳ˰ʲŁʶʷ˔


Ř˨ċŗ˨Ă÷ùĚŃ˨˫ˈʭþķę˨˨ʲˇ

˰ûŘńĸŰ˰ʯĚŀĸċŘýù˰ʯĚŎʭķ˰Őýù˰Ă÷ùĚŃˈ
ˍ
ʭþķˏęˏ˰ˇŐýù˕˰ŐŞķ˰ōī˰ŔýʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķʴʷʵʳ˰ʲŁʶʷ
˔

˰ęŘŖ˙ċ˰Ă÷ùĚŃˈ
ˍ
ʭþķęˏ˰ˇ˔ŏʭ˙ŕ˕˰ŐŞķ˰ŏŘÞğ˰Ŕý


˨Ă÷ùĚŃ˨˫ŘċŗˈōŖþŋńő˨ʲˇ

ˈōŖþŋńŰ˰ʲˇŏí˰ĖőŗùĖēäŎ˰Î×˰ŗ˰Ăğùę˰ãŘŋŖÏ˰Ŕý˰ùę˰ʭŕ˕˰ĖőùĕĚá˰ʯãĚĤĔŎě˰ʯĽʭĤÞŊùʴʷʳʺ˰ʲŁʵ�ʺʳʼ
˔

ˈōŖþˎŋńă˰ʲˇŏí˰˔ùĖē˰ãŘă˕ãĖőùĕĚá˰äŎ˰Î×˰ŗ˰Ăğùę˰ãŘŋŖÏ˰Ŕý˰ùę˰ʭŕ˕˔ŏʭ˙ŕ


˰ęĕ÷ùĚŃ˰ĽŦĄēù˰ĜŞő˰ʭČŒŰùäŎ˰ʭŒĸŎ˰ęĕ˰ĽŦĄēù˰üċŘŎ˰āʭ˰
ĕŘģ

ʷ˰µ3Rñ
Q
ìQ̄ .T÷Rõ RúR øJQ6 T÷Rõ TôQü

P
Ɏ ¸õ TâRö TÑ

P
* PJ RúR º T Rǵ

Tº
P
* R=T8

P T
Ą. PJ R1.J¸ö ĒÒɎ. Q¹Tā

PȮ Q
P
Ȅ .ýQÂR

P
Ǻ ¸öR º Qô

P
ó Tã
P
*RƗ QER

TǮQ Ȼ Ĉ PJ Đ Rȟ PJ
M.Ì PÇ

P
* RúRö

T
ð QÇ2˕˰�ľŖÝʵʹ˰ˉ˔ˈ˫ʭáí˰ĖőĕĚÝ˰àőęĕ˰ŔÝ˰äăĖŎ˰Ŕý˰ùĖē˰ʲŘâýŏʭ˙ğí˰üŞĻ˰ʯĂğù˰ĚăÚ˫µŰŗ˰ŐŞŎě˰ŗ˰ʭŕ˰ã

ä˙ő˰ÜŰĚģ˰ùę˰äĠÝ˰ĕŘē˰ōÞď˰ęĕ˰ŗù˰ŗ˰ĂĠŞő˰äĄğĚÏĚğ˰ŗù˰Ĝċ˰ùę˰ŏʭőí˰˖ĂğùŘŒģ˰Ŕ×˰ŗ˰ʭŒŞý˰Ŕ×˰ʯĂğŗù
ĕěʭğˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈÛˑĚ
˓
ĤŰˏ ť˨˨ʲˇ

˰Ă÷ùĚŃ˰ãĚĨý˰ŐĠď˰ŗ˰ĚŎʭķ˰ŐýùˈÛĚˑĤ˓ăˏ ť˰ˇ˰ěʭµĠő˰ÜŰĚµģ˰ŗù˰ōµÞď˰ęĕ˰ùę˰äµĠÝ˰ʲŌĜċ˰ŗ˰ûʭİē˰´ʭă

˰ʯãĚµµĤĔŎě˕˰ʯĽʭµµĤÞŊùʴʷʳʺ˰ʲŁʵ�ʺʳʶ˰ʯŏíĚµµńŊù˰ĚŞµµĠŀă˰ŜµµĿ˰ŏʭµµŞþĄŊù˰ʯäµµğŘį˰ˉʴʷʳʼʲŁʺ˰�ʶʵ˰ˉ

ŐýùʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķʴʷʵʳ˰ʲŁʸʵ
˔

˰ęŘŖ˙ċ˰Ă÷ùĚŃˈÛĚˑĤ˓Űˏ ť˰ˇĂþŞĻ˰´ʭŰ˰ùę˰äĠÝ˰ĕŘē˰ōÞď˰ęĕ˰ŗù˰ʲĶĿę˰ŗä˙ő˰ÜŰĚģŐýù˕˰ĕěʭğ˰ʯęŘµģʭķ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŗ˨ĜŞŰʭÏ˨ŏʭĄĠŎěʴʶʼʼĥ˨ʯʲʴʵʼµʴʹʳ
ļă˨Ěý˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞŞ˨ľŖÝ˨ŔÝęʭþŎ˨ ęˬŘğ˨ęĕ˨ʭŒĸŎ

ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

ʯŏíĚµńŊù ĚŞµĠŀă ŜµĿ ŏʭµŞþĄŊù ʯäµğŘį˕ èłµĐŊù ŔµŋŊ ŗ ŔµŰťŗˎ ʲĽʭµŃ ōī ŗ ŗùŗ ĎĄĿ Ŕý ʲŗĚ˙ķŘýù Ă÷ùĚŃ

ʴʷʳʼ˰ʲŁʺ˰�ʷʻ
˔

ŏí ěù äŰùŗĚőʭµŎĚĿ ŗ āęĖŃ äĄŊʭď ŏʭŒ× ęĕ ʲ èłĐŊù ŔŋŊ ŗ ŔŰťŗˑ ʲĽʭŃ ōī ŗ ŗùŗ ĚĠÝ Ŕý ʲä÷ʭĠÝ Ă÷ùĚŃ

ä˙ő˰äĠÝ˰ŗ˰ĂğùĖē˰ĕŘģ˰ Ě˫Ş×˰ùĖē˰Ěý˰ĖőùŘă˰Ěµŕ˰äĄŞĸµīŗ˰ŐŞµŒ×˰ęĕ˰ʭµŰ˰ĖµŒÝ˰ãĚŞáŘµŋċ˰ŗù˰ŏʭµŎĚĿ˰ěù˰ŗ

äŎ˰ùĖē˰Ŕý˰ùę˰ĕŘē˰ęʭÝ˰ęʭŞĄēù˰ãĚİĬŎ˰ĦĔģäŎ˰ŏʭ˙Űù˰ŗù˰Ŕý˰ŗ˰ĕęʭÐğ˰āęʭþķ˰
ĕęŗíˈŅ˓Ěˑµģ˓
ˏ
ï ō˓µŊˎ ŜµŒˑĄˎŞ˓Ŋˎ ʭŰˎ

ùĖ̱ďˎ
ˎ
ï Ŝ ˒ýˑĚˎýˑ˰ˇ˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰ŜµĿ˰ŏʭµŞþĄŊù˰ʯäµğŘį˕˰Ăµğù˰ŏí˰ãʭµŒĸŎ˰Ŕµýʴʷʳʼ˰ʲŁʺ˰�ʷʻ˰ˉ˰ʯãĚµĤĔŎě

˰ʯĽʭĤÞŊùʴʷʳʺ˰ʲŁʵ˰�ʺʵʶ˔


˨Ă÷ùĚŃ˨˫Řċŗˈ
ˍ
ʭþńķʲˇ

˰˫Ĝ˙ď˰ʯōħʭķ˰Ă÷ùĚŃˈ
ˍ
ʭµþńķˏ˰ʲˇ˕˰ŐŰŘµŒă˰ŗ˰ĽʭµŃ˰ŏŘÞµğ˰Ŕµý˰ʯãĚµĤĔŎě˰ʯĽʭµĤÞŊùʴʷʳʺ˰ʲŁʵ�ʺʵʷ˰ˉ

ʯäğĚþįĶ˙ČŎŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ŏʭŞþŊù˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʵʷŐýù˰ˉʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķʴʷʵʳ˰ʲŁʺʷ
˔

˰ęŘŖ˙ċ˰Ă÷ùĚŃˈ
ˍ
ʭþ
ˏ
ńķˏ˰ʲˇ˔ŏʭ˙ŕ˕˰ŐŰŘŒă˰ŗ˰Ŕ˙ī˰ŗĕ˰Ŕý


÷ùĚŃ˨˫Řċŗ˨Ăˈł˒ĐŊùʲˇ

ʭŒý˰ʯĶĿę˰Ŕý˰ãùĚµý˰Ăŀµħ˰ŔÞőí˰ĚýˈŔµŋŊù˰ŔµŰťŗ˰ˇʯäµğĚþį˕ Ăµğù ùĖµē ãùĚµý ʯłµď ĂˑµŰťŗ ʲĖµģʭý

Ķ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʵʷ˔


˔ŏʭ˙ŕ˕˰Ăğù˰łď˰ŔÝ˰Ăğù˰ãĖőŗùĖē˰ãùĚý˰ĂŰťŗ˰ʲĚċ˰Ŕý


äŎ˰ʭŒĸŎ˰ęĕ˰ĽŦĄēù˰Ćķʭý˰ŔŰĚģ˰ŔŰí˰ęĕ˰Ă÷ùĚŃ˰ĽŦĄēù
ĕŘģ

ʴʳ˰µ3PÒQ Ⱥ PGTýPĀ PJM.ÌB PÇ
P
* Tô QüTùBRõ T8R6¸BçQø TôB

P
ó
P
é Tô Qû¸øB T PǮ PÇ PJ M0 P9R8¸Bº

P=T8
P T
Ą. KPÎBP¾ PJ PF¸»R

T
Ŀ. Q ĕƷ2ľµŖÝ˕�ʷʺ˰ˉ˔

ˈ˫ŘÝ˰ŔÝ˰ãěŗęäŎ˰ęĕ˰ĂÝĚď˰Ŕý˰ùę˰ʭŕ˰ÜµŰ˰ÖŞŕ˰ŗ˰ōŰęŗí˰ĕĚá˰ùę˰ŏʭőí˰ŗ˰äŒŞý˰ęùŘ˙ŕ˰ŗ˰Ľʭħ˰ùę˰ŐŞŎě˰ŗ˰ōŰęŗí

ŏí˰ěù
ōŞŒÞő˰ęùĘáŗĚĿ˰ùę˰ʭŕˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈĚˏ éŞĠˎ
ˏ
ő ŌˎŘ˓Űˎ

ˎ
ŉʭþČˑ

˓
Ŋùʲˇ

˰ĚŎʭµķ˰Őýù˰ŗ˰ŗĚ˙ķ˰Řýù˰ŗ˰ĚŞĈÝ˰Őýù˰Ă÷ùĚŃˈŉˏʭµþČˑŊ˓ù ĚˏŞˎµĠˎăˏ ŌˎŘ˓µŰˎ˰ʲˇ˫ŘÝ˰ŔµÝ˰ãěŗę˰ĖµŒŰíęĕ˰ĂµÝĚď˰Ŕµý˰ʭµŕ

ʯäğĚþį˕Ķ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʶʳ˔


˰ęŘŖ˙ċ˰Ă÷ùĚŃˈŉˎʭþČˑŊ˓ù ĚˏŞˑĠˎőˏ ŌˎŘ˓Űˎ˰ʲˇ˫ŘÝ˰ŔÝ˰ãěŗę˔ŏʭ˙ŕ˕˰ōŰęŗíęĕ˰ĂÝĚď˰Ŕý˰ùę˰ʭŕ


ĚŃ˰ĽŦĄēù
ĕęùĕ˰ŉʭþőĕ˰Ŕý˰äŰʭŒĸŎ˰ĚŞŞļă˰ʯĂ÷ù

ʴʴ˰µ3
M.ÌB QÛ Pã Pǐ

ĕ
óB RÛ Qö

T
Ɏ. PÍB RËĒ¿ Qõ Q½BTù

Q
ï ¸Bõ PJ TôRüB RÒ

QêTȫ
P
* Pë
T
ó PÊ Ĉ PJ R=T8

P T
Ą. PJ R1.J¸ö ĒÒɎ. Pë

T
ó PÊ Tô QüQȩ TÌ Pü TÔ

P
* ¸õ2

ľŖÝ˕�ʸʴ˰ˉ˔ˈŏíŏʭ˙ğí˰ĢŒŰĚĿí˰ęĕ˰Ŕő˰ùę˰ʭŕ˰ŏí˰ŐµŎ˰ŗ˰ŏʭģĕŘē˰ĢŒŰĚĿí˰ęĕ˰Ŕő˰ŗ˰ōŞĄēʭğ˰Ėŕʭģ˰ŐŞŎě˰ŗ˰ʭŕ

ĄĠŞő˫ùĚ˙á˰ŔÝ˰ō
ŌĚŞá˰ĕŘē˰ęʭŞĄğĕ˰ùę˰ŏʭáĖŒŒÝˇ



ʴʷʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϮϵͲϭϲϬ
d,��ZK>��K&��/&&�Z�E��^�/E�Y/Z�͛�d^�KE�d,���,�E'��K&�D��E/E'�/E�^hZ�,��>Ͳ<�,&�

�ůŝ��ƐǀĂĚŝ ĂŶĚ�EĂƐŝŵ�dĞǇŵŽƵƌŝ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˨Ă÷ùĚŃ˨˫Řċŗˈō˓Ŗˏ
ˏ
ă
˓
ĖŖˎ

˓
ģ
ˎ
ïˇĶ˙ČŎ˨ęĕʲ˫ĖŎí˨ŏʭŞþŊù

˰ĚŀĸċŘýù˰Ă÷ùĚŃˈōŕʭőĖŖģï˰ʲˇʯäğĚþį˕˰ōŞĴĸă˰ãùĚýĶ˙ČŎ˰ŏʭµŞþŊùŏíĚµńŊù˰ĚŞµĠŀă˰ŜµĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�

ʺʶʶ˔


˰ęŘŖ˙ċ˰Ă÷ùĚŃˈō˓ŖˏăˏĖ˓Ŗˎģ˓
ˎ
ï˰ˇ˔ŏʭ˙ŕ˕


˨Ă÷ùĚŃ˨˫ŘċŗˈĬˑ ˏ̇ ˓Ŋù
ˎ
ĘĔˑ çĄŎˏ

ˏ
ĂŒ˓

ˏ
Ý ʭŎ

ˍ
ùĖ

ˏ
Ĭķˎ ŐˎŞ

é
ŋʲˇ

ù̱ĖĬˏķˎ ŐˎŞ éŋĬˑ ˏ̇ Ŋ˓ù ĘˎĔˑ çĄŎˏ ĂˏŒ˓Ýˏ ʭŎ˫ùĚ˙á˰ŔµÝ˰ōĄµĠŞő˰ŏí˰ŐµŎ˰ʲʯäµğĚþį˕˰ŌĚµŞá˰ĕŘµē˰ęʭŞĄµğĕ˰ùę˰ŏʭáĖµŒŒÝ

Ķ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʵʺ˔


ù̱ĖĬˏķˎ ŐˎŞ éŋĬˑ ˏ̇ Ŋ˓ù ĘˎĔˑ çĄŎˏ ĂˎŒ˓Ýˏ ʭŎ˫ĕŘý˰ŐŎ˰ęŗʭŰ˰ŏʭőí˰ŔÝ˰äŒÝęŘĨă˰Řă˰ĂĠŞő˰Ăğęĕ˰ʲŏʭ˙ŕ˕˰Ėőù
˔


ĕęùĕ˰ŉʭþőĕ˰Ŕý˰äŰʭŒĸŎ˰ĚŞŞļă˰ʯĂ÷ùĚŃ˰ĽŦĄēù

ʴʵ˰µ3Tý Pɏ Tô QüPùTɄPº ¸ù
T
ó Pä PÄ PJ Tô Qü

P
Ɏ .ýQ»ā RÅ

P¿ TÒP Ȼ Tô
P
ó
P
é Tô QûTý Pã PÌ

P
é TôQ¿ Tö PȭP9 P÷ĀR

Ē
Ȇ. P RŜȡ P

QǪ .JQ6¸ø QFý QíPȬ PGTýPĀ PJ
M
¸íR Ɋ2ľµŖÝ˕�

ʸʵ˰ˉ˔ˈäŎ˰ŔÝ˰ùę˰äŰʭŖőí˰ʲĖŰʭŎĚĿ˰ùĖē˰ŔÝ˰ãěŗęŐŎ˰ŏʭÞŰĚģ˰ĖŞĄģùĖŒÏùŔý˕˰Ėő˰ĞµÏ˰
ĖµŞŕĕ˰ùĖő˰˔ĕŘē˰ãęʭŰ

ŏíĖŒŕĕ˰ùĖő˰ùę˰ʭŕʯŏí˰ŏʭŞŎ˰ʭŎ˰ŗ˰ĖŒŒÞő˰ŏʭĤĄýʭċù˰äŊŗ˫ĖŒŒÝĕŘýʭő˰āŗùĖķ˰ʭŕ˫ĕùĕ˰ęùĚŃ˰ãù
ōŰùˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈŉŘńŰ˨ŌŘŰʲˇ

˰˫Ĝ˙ď˰Ă÷ùĚŃˈŉŘńő˰ŌŘŰ˰ʲˇäŎ˰ŔÝ˰ãěŗęĖŞŒÝ˰ùĖő˰ʲōŞŰŘáʯäŎ˰ŔµÝ˰ùę˰ʭµŎ˰ŏʭÞŰĚģʯäµğĚþį˕˰ĖŞĄµģùĖŒÏ

Ķ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʶʶ
˔

˰ęŘŖ˙ċ˰Ă÷ùĚŃˈŉŘńŰ˰ŌŘŰ˰ʲˇĖ˙ĐŎ˰ãù˰ŘâýDʯäğĚþį˕Ķ˙ČŎ˰ŏʭŞþŊùŏíĚµńŊù˰ĚŞµĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁ

ʹ˰�ʺʶʶ˰ˉ˰ʯãĚĤĔŎě˰ʯĽʭĤÞŊùʴʷʳʺ˰ʲŁʵ˰�ʺʵʻŐýù˰ˉʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķʴʷʵʳ˰ʲŁʻʺ˔



ĕęùĕ˰ŉʭþőĕ˰Ŕý˰äŰʭŒĸŎ˰ĚŞŞļă˰ʯĂ÷ùĚŃ˰ĽŦĄēù

ʴʶ˰˰µ3Rõ T³QĀ TH
P
* P: Ȩ̄ǽ. PâPù Põ ¸õ PJKÌQü

T
Ɏ. Qô Qû P(¸Ä

T
7R , .ý

QùQô QüPāRȩ
T
²PĀ TJ

P
* PǐRò ĒJ

P T
Ą. Q¼Ēù QÑ Tô QüPāRȩ

T
²P¾ TH

P
*
Ē
ĈR, Tô

QüĒɊ P8 .J QÎRê TçP¿ TÒP Ȼ PJ
MĉQ»
Q
Ȱ Q/.ÍPä

T
ò.2ľŖÝ˕�ʸʸ˰ˉ˔ˈí˰ĶőʭŎ˰ãĜŞ×˰ʯĖŎí˰ŌĕĚŎ˰ãŘğ˰Ŕý˰ĂŰùĖŕ˰ŔÝ˰äŎʭâŒŕ˰ŗ˰ŏʭµ˙Űù˰ŔµÝ˰ĖµĤő˰ʭŖő

˰ĖŒŕùŘĔý˰ġěĚŎí˰ŏʭģęʭáĕęŗĚÏ˰ěù˰ŗ˰ĖőęŗʭŞý˰ʭµŰ˰ĖµŎí˰ŏʭŞŒŞµĤŞÏ˰Ěý˰ŔÝ˰ĖŎí˰ŏʭģĚğ˰Ěý˰ʭŕŦý˰ŏʭ˙ŕ˰ŔÞŒŰù˰Ĝċ


˔ĖŒŰí˰ĕŘē˰Ŕý˰ʭă˕˰ĖŎí˰ŏʭĤŰù˰Ěý˰ûùĘķ˰ĵùŘőùˇ

˨Ă÷ùĚŃ˨˫Řċŗˈ
ˍ
ŦþŃ˨˨ʲˇ

˰ŔµµĿŘÝ˰˛µµŕù˰Ăµµ÷ùĚŃˈ
ˍ
Ŧþˏµµ

ˏ
Ń˰ʲˇ˕˰Ŕ˙µµī˰ŗĕ˰Ŕµµý˰ʯãĚµµĤĔŎě˰ʯĽʭµµĤÞŊùʴʷʳʺ˰ʲŁʵ˰�ʺʵʼʯäµµğĚþį˰ˉ

Ķ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʶʺŐýù˰ˉŰĚĐĄŊù˰ʯęŘģʭķʯĚŰŘŒĄŊù˰ŗ˰Ěʴʷʵʳ˰ʲŁʼʵ˔


˰ęŘŖ˙ċ˰Ă÷ùĚŃˈ
ˍ
ŦþˎŃˑ˰ˇʯäğĚþį˕˰Ěŕʭĳ˰˛ýʭńŎ˰äŒĸŎ˰Ŕý˰ʲ´ʭý˰ĎĄĿ˰ŗ˰ĽʭŃ˰ĚĠÝ˰ŔýĶ˙ČŎ˰ĚŞĠŀă˰ŜĿ˰ŏʭŞþŊù

ŏíĚńŊù˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʶʺ˔




ʴʷʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŗ˨ĜŞŰʭÏ˨ŏʭĄĠŎěʴʶʼʼĥ˨ʯʲʴʵʼµʴʹʳ
ļă˨Ěý˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞŞ˨ľŖÝ˨ŔÝęʭþŎ˨ ęˬŘğ˨ęĕ˨ʭŒĸŎ

ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

˰Ă÷ùĚŃˈ
ˍ
Ŧþˎ
ˎ
Ń˰ˇʯĽʭĤÞŊù ʯãĚĤĔŎě˕

ˍ
ŦþńĄĠŎ ãʭŒĸŎ Ŕý ʲ´ʭý ŗ ĽʭŃ ĎĄĿ Ŕýʴʷʳʺ˰ʲŁʵ˰�ʺʵʼ˔


Ă÷ùĚŃ˰Ěćù˰Ěýă˰ʭŒĸŎ˰ʯľŋĄĔŎ˰ãʭŕäŎ˰ãŗęʭŰŗę˰ûùĘķ˰ʭŰ˰ûùĘķ˰ĵùŘőù˰ěù˰äăùĚŞŞļ
ĖŰʭ˙ő

ʴʷ˰µ3KÎ Qí
T
ò. Pî

T
óR ¾ PJ

M.Ì RãTý Pɏ TôRüRðRó
Tü PöR Ɏ ¸ù

T
ó Pä PÄ PJ .ý Qö

P
ó Pà ¸ Ēö

P
Ɏ Tô Qû¸ù

T
ð
P
ó Tû
P
*2ľŖÝ˕�ʸʼ˰ˉ˔ˈ˰ʭŕĚŖģ˰ŏí˰ŌĕĚŎ˰ŗ


ōŰĕʭŖő˰ãĖķŘŎ˰ŏʭĤĄÝŦŕ˰ãùĚý˰ŗ˰ōŰĕŘ˙ő˰ÛŦŕ˰ĖőĕĚÝ˰ōĄğ˰ŏŘ×˰ùęˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈōŖÞŋŖ˙Ŋ˨ʲˇ

÷ùĚŃ˰ōħʭķ˰ěù˰Ħŀď˰ĂˈōŖÞˑŋˑŖ˓ ˎ̇ Ŋˑ˰ˇ˰ùę˰ÛŦµŕ˰ĶīŘŎ˰äğŘį˰ĒŞģ˰ʯŏʭŎě˰ōğù˰ʲŌť˰ĚĠÝ˰ŗ˰ōŞŎ˰ĎĄĿ˰Ŕý

˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰ŜµĿ˰ŏʭµŞþĄŊù˰ʯäğŘį˕˰Ğ˙ĤŊù˰ûĚļŎ˰˛ĈŎ˰˫ĕŘ˙ő˰ŔĿʭīù˰ōŕʴʷʳʼ˰ʲŁʺ˰�ʹʹʯäµğĚþį˰ˉ

Ķ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʶʻ˰ʯĽʭĤÞŊù˰ʯãĚĤĔŎě˰ˉʴʷʳʺ˰ʲŁʵ˰�ʺʶʳ˔


˰ŗ˰ĕʭ˙ď˰Ă÷ùĚŃ˰ĚÞý˰äýù˰ěù˰äŞĐŰˈōŖÞŋˎŖ˓ ˎ̇ Ŋˑ˰ˇŔĄĿĚá˰ęĖĨŎ˰ùę˰ŏí˰ʲŌť˰ŗ˰ōŞŎ˰ĎĄĿ˰ŔýŉŘµĸŀŎ˰Ŕµý˰ŔµÝ˰Ėµőù

˰ŏʭµőí˰ãĕŘýʭµő˰ŏʭµŎě˰ʭµŰ˰ŏʭµőí˰ãĕŘýʭµő˰ãùĚµý˰ãʭµŒĸŎ˰Ŕý˰ęĖĨŎ˰ʭŰ˰ŏʭŎě˰ùę˰ŏí˰ãĚĤĔŎě˰
Ăğù˰˫Ėģ˰ŔĿʭīù

ˈĖķŘ˙Ŋù˰ˇ˰ʯäğĚþį˕˰Ăğù˰ŔĄĿĚá˰ŏʭŎěĶ˙ČŎ˰ŏʭŞþŊùŏíĚµńŊù˰ĚŞµĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʶʻ˰ʯãĚµĤĔŎě˰ˉ

Ŋù˰ʯĽʭĤÞʴʷʳʺ˰ʲŁʵ˰�ʺʶʳ
˔

˰ä˙ċĚý˰ŗ˰äĤķù˰Ă÷ùĚŃˈōŖÞŋŖ˓ ˏ̇ Ŋˑ˰ˇ˔ŏʭ˙ŕ˕˰˛˙ő˰ ę˫Řğ˰ęĕ˰ōŞŎ˰ĎĄĿ˰Ŕý˰ŗ˰ʭČŒŰù˰ęĕ˰ōŞŎ˰ōī˰Ŕý


˰ęŘŖ˙ċ˰Ă÷ùĚŃˈōŖÞˑ
ˎ
ŋŖ˓ ˏ̇ Ŋˑ˰ˇµŒĸŎ˰Ŕµý˰ŏʭµÞŎ˰ōµğù˰ʭµŰ˰ęĖµĨŎ˰Ăµğù˰ŐÞ˙Ŏ˰ʲŌť˰ĎĄĿ˰ŗ˰ōŞŎ˰ōī˰Ŕý˰ãʭ

Őµýù˰
Ėµģʭý˰ÛŦµŕù˰ĂµŃŗ˰ʭµŰ˰ÛŦŕù˰ŔĄµĠőùĕ˰Üµŋŕï˰ěù˰äµ˙ŞŎ˰ęĖµĨŎ˰ùę˰ŏí˰˰ęŘµģʭķʯäµğĚþį˕˰Ăµğù

Ķ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʶʻŐýù˰ˉʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķʴʷʵʳ˰ʲŁʼʺ˔


ĂÝŦŕ˰ãùĚý˰ʲĂğù˰˫Ėģ˰äÝĖőù˰äŰʭŒĸŎ˰ĚŞŞļă˰üċŘŎ˰Ă÷ùĚŃ˰ĽŦĄēù˰ãùĚý˰ʭŰ˰ōŰĕùĕ˰ęùĚŃ˰ãĖķŘŎ˰ŏʭģ

Űĕùĕ˰ęùĚŃ˰ãĖķŘŎ˰ŏʭĤŰù˰ÛŦŕ˰ŏʭÞŎ˰ãùĚý˰ʭŰ˰ōŰĕùĕ˰ęùĚŃ˰ãĖķŘŎ˰ŏʭĤŰù˰ÛŦŕ˰ŏʭŎě
ō
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ŒŞĤőĚğ˰ʭă˰ãĕĚÝ˰đùęŘğ˰ùę˰äĄĤÝùŗ˰˖ʱäŒÝ˰ŁĚĻ˰ùę˰Ģőʭ˖ãĕĚÝ˰āęĕʭþŎ˰äŰùŗęʭő˰ęʭÝ˰Ŕý˰ʭĸŃˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈʭŖŋŕù˨ŁĚļĄŊʲˇ

˰ōħʭķ˰ěù˰ĚŞĻ˰ŔĿŘÝ˰˛ŕù˰Ă÷ùĚŃˈʭŖ
ˏ
ŋŕï˰ˇŏí˰ʭă˰ãĕùĕ˰ŌʭČőù˰ùę˰ęʭÝ˰ŐŰù˰ʲĶĿę˰ŗ˰´ùę˰ŗ˰´ʭŰ˰ĎĄĿ˰Ŕý˰ŁĚµĻ˰ùę˰ʭŕ

˰ʯŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ŏʭŞþĄŊù˰ʯäğŘį˕˰ʱäŒÝʴʷʳʼ˰ʲŁʺ˰�ʺʶʯäğĚþį˰ˉĶ˙ČŎ˰ŏʭµŞþŊùù˰ĚŞµĠŀă˰ŜµĿŏíĚµńŊ˰ʯ

ʴʷʴʷ˰ʲŁʹ˰�ʺʷʹ˔


˰ęŘŖ˙ċ˰Ă÷ùĚŃˈʭŖ
ˎ
ŋŕï˰ˇŔĄĠőùĕ˰ĚĄŖý˰ùę˰Ă÷ùĚŃ˰ŐŰù˰ʲüĨő˰ŗ˰´ʭă˰ōī˰ŔýĖőùˉ˰üµįʭĔŎ˰Ŕý˰˛ĸĿ˰ĕʭŒğù˰ùĚŰě

˰
˔ŏʭ˙ŕ˕˰˔ęʭÞőù˰Ŕċŗ˰Ŕý˕˰˖ʱĕŘý˰äĄĤÝ˰˛ŕù˰ŏĕĚÝ˰ÛŦŕ˰Řă˰ĩĚĻ˰ŗ˰ãĕùĕ˰ŌʭČőù˰ùę˰ęʭÝ˰ŐŰù˰ʲĂğù



ʴʷʻ
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�ůŝ��ƐǀĂĚŝ ĂŶĚ�EĂƐŝŵ�dĞǇŵŽƵƌŝ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äŎ˰˫ĖŰĕ˰Ă÷ùĚŃ˰ĽŦĄēù˰ęĕ˰äŰʭŒĸŎ˰ĚŞŞļă
ĕŘģ
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ĕŘý˰äŕùŘē˰ęŗĘĸŎ˰ŔĄþŊù˰ŐŎ˰üőʭċ˰ěù˰ŗ˰ŐÞŎ˰äŕùĚ˙ŕ˰ŐŎ˰ʭý˰ʯōŒÝ˰ŉùòğ˰Řă˰ěù˰ãĜŞ×˰ĞÏ˰ŐŰù˰ěù˰Ěáù˰ʲĂŀáˇ

˨Ă÷ùĚŃ˨˫ŘċŗˈäŒþďʭĨă˨ŦĿʲˇ

˰ĖŰě˰ŗ˰čŗę˰ěù˰ûŘńĸŰ˰Ă÷ùĚŃˈŦĿäŒþĐĨă˨˰ˇʯäğĚþį˕˰ġʭþő˰ŐŎ˰łŞĿę˰ʲľŊù˰ŏŗĖýĶ˙ČŎ˰ŏʭµŞþŊù˰ŜµĿ

ŏíĚńŊù˰ĚŞĠŀă˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʷʻ
˔

˰ęŘŖ˙ċ˰Ă÷ùĚŃˈäŒþďʭĨă˨ŦĿ˰ʲˇ˰ŗ˰äþďʭµħ˰ŐÞă˰ŦĿ˰
ŐÞő˰ĂŃʭĿę˰ŐŎ˰ʭý˰äģʭý˰ŐŎ˰łŞĿę˰ōĄğùŘē˰Ěáù

ʯäğĚþį˕˰ŌŘģ˰˫ùĚ˙ŕ˰Řă˰ʭý˰ŔÝ˰ęùĘâő˰ŗ˰ěʭĠő˰ĕŘē˰˫ùĚ˙ŕ˰ùĚŎ˰ʲäŒþĐĨă˰ŦĿĶ˙ČŎ˰ŏʭŞþŊùŞĠŀă˰ŜĿŏíĚµńŊù˰Ě˰ʯ

ʴʷʴʷ˰ʲŁʹ˰�ʺʷʻ˰ʯĽʭĤÞŊù˰ãĚĤĔŎě˰ˉʴʷʳʺ˰ʲŁʵ˰�ʺʶʹ
˔

˨Ă÷ùĚŃ˨˫Řċŗˈä
˒
őĖŊʲˇ

˰ĶĿʭő˰ŗ˰ōħʭķ˰ěù˰ĚÞýŘýù˰ŗ˰ŔŒŰĖŎ˰˛ŕù˰Ă÷ùĚŃˈäőĖŊ˰ˇ˰ŏŘµő˰ŔÝ˰Ăğù˰ĖńĄĸŎ˰ęŘģʭķ˰Őýù˰ʲŏŘő˰ľŞŀĔă˰Ŕý

˛Şńć˰ŐŎ˰ŗ˰Őķ˰ěù˰ŏĖŊ˰ùĚŰě˰ĖőĕĚÝ˰ĽĘď˰ľŞŀĔă˰ãùĚý˰ùę˰ŔŰʭŃŗĂµğù˰ŉŘµþńŎ˰ŏí˰ęĕ˰ľµŞŀĔă˰ùĘŊ˰Ăğù˰Ěăʯ

ŔýʯäğĚþį˕˰Őķ˰ŗ˰ŐŎ˰ĽŦēĶ˙ČŎ˰ŏʭŞþŊùŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ʯʴʷʴʷ˰ʲŁʹ˰�ʺʷʻ˰ʯĽʭµĤÞŊù˰ʯãĚĤĔŎě˰ˉ

ʴʷʳʺ˰ʲŁʵ˰�ʺʶʹŐýù˰ˉʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķʴʷʵʳ˰ʲŁʴʴʷ
˔

˰ęŘŖ˙ċ˰Ă÷ùĚŃˈäő˒ĖŊ˰ˇ÷ùĚŃ˰ŐŰù˰ʲĖŰĖĤă˰ŔýĂĂğù˰ĚĄŖýˉ˰ĢŞÏ˰˰Ăğù˰ĚĄŖý˰ŏŘő˰ŏŘÞğ˰Ĳŀď˰ãùĚý˰ùĚŰě

ŏʭ˙ŕ˕˰ĕŘģ˰ŔĿʭīù˰ŏŘő˰ÜŰ˰´ʭŰ˰ěù
˔

˰ĚÞýŘýù˰Ă÷ùĚŃˈäőĖ
ˏ
Ŋ˰ˇ˰ĚŞµĠŀă˰ŜµĿ˰ŏʭµŞþĄŊù˰ʯäµğŘį˕˰ĵʭþµģù˰ĚµŞĻ˰Ōʭ˙µģù˰ŗ˰ŉùĕ˰ŏŘÞµğ˰ŗ˰Ōť˰ōī˰Ŕý

˰ʯŏíĚńŊùʴʷʳʼ˰ʲŁʺ˰�ʺʹ˔


˰ĚÞýŘýù˰ěù˰ä÷ʭĠÝ˰Ă÷ùĚŃˈäőĖ
ˏ
Ŋ˰ˇ˔ŏʭ˙ŕ˕˰ŉùĕ˰ŏŘÞğ˰ŗ˰Ōť˰ōī˰Ŕý


˰Ă÷ùĚŃ˰ęĕˈäŒþďʭĨă˰ŦĿ˰ˇă˰ōŕ˰ùę˰ʭŒĸŎ˰ŐŰùð˰ŗ˰ĂµğùŘēęĕ˰āęŘµħ˰ęĕ˰ŔÝ˰˫ĕĚÝ˰ĖŞÝōµŕ˰ŐµŎ˰ęùĚµħù

ęùĘâő
ŌŘģ˰˫ùĚ˙ŕ˰Řă˰ʭý˰ŔÝ
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Ŕ˙Ĥ×˰ęĕ˰˔ĖŞģęŘē˕ŔÝ˰ĖŎí˛á˰ãùäŎ˰ûŗĚĻ˰˫ʭŞğ˰ŗ˰ĕŘŊí˰ŗė˰ãù˰ʲōŞµĄŀá˰
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŗ˨ĜŞŰʭÏ˨ŏʭĄĠŎěʴʶʼʼĥ˨ʯʲʴʵʼµʴʹʳ
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˰ʯĽʭĤÞŊù˰ʯãĚĤĔŎěʴʷʳʺ˰ʲŁʵ˰�ʺʶʹ
˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ĕŘģ
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ʶ˰µ˰ŏùŘŒķ˰Ŕý˰ľŖÝ˰ ę˫Řğę˫Řğ˰˫ĕùĕ˰ĥʭĨĄēù˰ĕŘē˰Ŕý˰ùę˰āʭ÷ùĚŃ˰ĽŦĄēù˰ěù˰äŖċŘă˰˛ýʭŃ˰ōČď˰ŔÝ˰ãù

˫ÚŰŗ˰ŔċŘă˰ŔÝ˰ŐŞńŰĚĿ˰ěù˰ĚŞĠŀă˰ęʭŖ×˰ęĕ˫ĕĚÝ˰Ă÷ùĚŃ˰ĽŦĄēù˰ĆĐý˰Ŕý˰ãù˰Ěµý˰
ĂµĿĚá˰ęùĚŃ˰ŔŃùĖŎ˰ĕęŘŎ˰ʯĖőù

˰ĵŘ˙ČŎ˰ěù˰ęŘĐŎ˰ĚŞĠŀă˰ęʭŖ×˰ĝʭğùʴʴʳ˰ʯ ę˫Řğ˰ŐŰù˰ŔŰíʷʷ˰ęĕ˰ŔµÝ˰Ăµğù˰āʭµ÷ùĚŃ˰ĽŦĄēù˰ãùęùĕ˰ŔŰíʵʴ
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ŕ˰Ŕý˰ŔŰí˰ęĕ˰ŗ˰˫ĖĤő˰äŰʭŒĸŎ˰ĽŦĄēù˰üċŘŎ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ŏùŘŒķ˰ÖŞʵʶ˰äŰʭµŒĸŎ˰ĽŦĄµēù˰üµċŘŎ˰ŔµŰí

Ăğù˰˫Ėģ˰


˰ŗ˰āĚĈÝ˰ʯĖŞÝ ðă˰ʯŔļŊʭþŎ˰Ėď˰ęĕ˰äŰĜċʯäŎ˰ŗ˰ŔĄµģùĘâő˰Ěćù˰ʭŒĸŎ˰˛ħù˰ęĕ˰ŔÝ˰ãŘĐő˰Ŕý˰ŏùŘµă

ŏí
ĂĿĚá˰˫ĖŰĕʭő˰ùę˰ʭŕ

ˁ˰µĕ˰ŐŞńŰĚĿ˰ĚŞŖģ˰ŏùĚĠŀŎ˰ĕĜő˰čĚİŎ˰āʭ÷ùĚŃ˰ĽŦĄēù˰äğęĚý˰ʭý˰ĂńŞńď˰ęĕ˰˫ʭáĖŰĕ˰ŐŰù˰ľŖÝ˰ ę˫Řğ˰ę

˰˫ĖĤő˰äŰʭŒĸŎ˰ĚŞŞļă˰üċŘŎ˰ĕęùŘŎ˰ěù˰ãęʭŞĠý˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ŔÝŔý˰äŰʭŒĸŎ˰ĚŞŞļă˰ĕęùŘŎ˰ĚŰʭğ˰ęĕ˰ŗ˰ãęĖŃ

ä˙ő˰ĕęùŗ˰äŋŋē˰äŖŊù˰ŌŦÝ˰˛ħù˰ęĕ˰ŗ˰˫ĕŘý˰ĩʭ˙Ļù˰˛ýʭŃ˰ŔÝ˰Ăğù˰ä÷ĜċäŎ˰ĖŞŰðă˰ʯĖŒÝ˰ĕŘµē˰ŐŰù˰ŔÝ˰ĕŘģ

˰
Ăğù˰ĜŰĜķ˰ûʭĄÝ˰ŐŰù˰Ĳŀď˰ęĕ˰äŖŊù˰˫Ėķŗ˰ŁĖħ˰Ěý˰ãĖŒğ

˂˰µäŎŃ˰Ăŀá˰ŏùŘă˛Ġő˰äį˰ŔÝ˰ęŘŖĤŎ˰Ă÷ùĚŔŒŞğ˰ʭŕŔý˰ŗ˰˫ĕŘµý˰äŋµħù˰Ăµ÷ùĚŃ˰ʯĂğù˰˫Ėģ˰Ĳŀď˰ŔŒŞğ

˰
Ăµğù˰āʭµ÷ùĚŃ˰ŏʭµŰŗùę˰ĽŦĄµēù˰ěù˰äµģʭő˰ŗ˰ĕʭµďí˰ęʭµþēù˰ Ě˫Ŏě˰ęĕ˰ŗ˰ŔĄģùĖő˰ʭŒĸŎ˰ęĕ˰ãĚŞćðă˰āʭ÷ùĚŃ˰ĚŰʭğ

ŏʭ˙ŕŔőŘáŁĕʭħ˰ŌʭŎù˰ŔÝJŒŞŋÝ˕˰Ăğù˰˫Ėģ˰ŉěʭő˰Ėďùŗ˰ĶþŒŎ˰ěù˰ŗ˰Ăğù˰Ėďùŗ˰ŏíĚŃ˰ʲĖőĕŘŎĚĿ˰ʯäĿʭÞŊù˰ʯä

ʾˁʽ˄˰ʲʿ˰�˃ˀʽ˰
˔
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ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

ĂğŘŞÏ

ęŘÝĘŎ˨ĚŞğʭŀă˨ĚýʭŒý˨Ŕĸþğ˨´ùĚŃ˨ěù˨ľŖÝ˨ŔÝęʭþŎ˨˫ęŘğ˨äŰʭŒĸŎ˨ĚŞŞļă˨ʭý˨āʭ÷ùĚŃ˨ĽŦĄēù˨ŉŗĖċ

Ă÷ùĚŃŔŎʭķ

Ħŀď˕ěù

˔ōħʭķ

Ăˎøŋˑ ˏ̇
ˎ
Ŋ

ˍ
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ˎ
ćʭŖŒŎ

ˍ
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Ŕ
˒
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˒łˑĐŊù

ĽŦĄēù˨ĵŘőäĿĚħŰùŗíäãŘĐőäĿĚħäŰùŗíäĿĚħãŘĐő

ěùĚĿ

ŔŰí

ę˫Řğʸʴʻʴʻʸʴʻʴʻʸʵʹʴʻʴʵʻʴʻʴʶʷʴʻʶʶʹʴʻʴʷʷʴʻ

äőĖŎ˰ĶĿʭő

ŏŘŊʭŃĂˎø
˒
ŋˑ ˏ̇
ˎ
Ŋ

Ŕ
˒
ŋŊ ŔˎŰťŗˎ
˒łˑĐŊù

ġ
ęŗ��

Őýù
ä
˒ÞŎĚŞĈÝ

ã
Ĝ˒ý�ʭ˙ŖŒŎ

ˍ
ùĚŞē�

˛þŒŃ���

ãĚĨ
ý˰ŗĚ˙ķŘýù

ã
ęŗĕĂˎøŋˑ ˏ̇

ˎ
ŊĚ˙

ˏ
ć

ä
ğŘğ��

Őýù
ä
Ŏʭģ˰ĚŎʭķ

ŌʭĤŕ�
ˍ
ʭþķˏęˏÛˑˏĚĤ

ˏ
ăť˫ŗĖ

ˏ
Ļ��

Őýù
ŏùŘÝė������
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äĿŘÝ˰ōħ
ʭķ

ĚÞýŘýù

ä
ĿŘÝ˰˫Ĝ˙ď

ľ
ŋē

ŔŋŊ ŔŰťŗˑ
˒łˑĐŊù

ĕ
˒Ŧē�

äĿŘÝ˰ä
÷ʭĠÝ

Řýù
ą
ęʭĐ

Ŋù

ŔŋŊ ŔŰťŗˑ
èłĐŊù

ã
ęŗĕ

ēù˨ŉŗĖċęŘÝĘŎ˨ĚŞğʭŀă˨ĚýʭŒý˨Ŕĸþğ˨´ùĚŃ˨ěù˨ľŖÝ˨ŔÝęʭþŎ˨˫ęŘğ˨äŰʭŒĸŎ˨ĚŞŞļă˨ʭý˨āʭ÷ùĚŃ˨ĽŦĄ
Ä»Z��dWY�«

�º�Z���Y��¨u�

�O£QP�N§OÊ
�ND���Ä,

ODÏÂ�~QÊO¡NÄFÏÎNÂ¿N��K��£N��K,¡N¦�N�P§N�N¾(

¥ÔfyY��Â¿~¾£¬JÏ�Ê~�,H'~¾£¬~¾£¬~�,H'~¾£¬

7,£¾

Ì�'

G6Ï¦������������������������������������

~Ê¡Ç�·¾�Ê
FÏÄ�Á~ÊO¡NÄ�K,¡O¦

96H��

É�,�£��x
~QyÇ

JQ¤�
�O£QP�N§O�
�OD���Ä,

Ã�ËÁ�

�H£È¸Ï�,
J£�
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŗ˨ĜŞŰʭÏ˨ŏʭĄĠŎěʴʶʼʼĥ˨ʯʲʴʵʼµʴʹʳ
ļă˨Ěý˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞŞ˨ľŖÝ˨ŔÝęʭþŎ˨ ęˬŘğ˨ęĕ˨ʭŒĸŎ

ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

~¦Ï¦�

É�,�£Ç�¸
~Ç�©

E�ªÍ��

É�,F,Ïx5��

�Æ¬�¸
~¾Ïx

£y�Ï�,
~Ê¡OÄFÏÎPÂ¿O��K��,£���O�§N�N¾(

�G¤È�
~¾Ïx

½Å�DÏÂÊ�

4�QÅ���

�~��§x
~¾Ïx

Ï�,6��Ä,
0�

J6H4�
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ĶýʭŒŎ

ʴ
˰ʯŐŞĠď˰ʯãęŘģíˈĚŞĠŀă˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ĚŞćðăˇĢŕŗÚÏ˰ʯ˰ ę˫ʭ˙µģ˰ʯäµőíĚŃ˰ãʭµŕʵʶ˰ŗʵʷ˰ʯ

ʴʶʺʼ
ġ

ʵ
˰ĒŞģ ˰̞ŐŞĠď˰Őý˰ äŋķ˰Őý˰ Ė˙ĐŎ˰ʯŔŰŘýʭý˰ Őýù˰ʲōŃ˰ʯŐŞğęĖŎ˰ŔĸŎʭċ˰ʯŉʭĨĔŊù˰ʯ˔ŁŗĖħʴʷʳʶ˰
Ł

ʶ
äŋķ˰ĢµģŘÝ˰Ŕµý˰ʯĚµĤĸŊù˰āʭµ÷ùĚńŊù˰äµĿ˰ĚµĤŒŊù˰ʯĖµ˙ĐŎ˰ʯãęĜċ˰ŐýùĵʭþµĬŊù˰Ėµ˙ĐŎʯ˰ŔµþĄÞŎ

˰ʲĚĨŎ˰ʯŔŰĚĨĸŊùʴʷʶʷ
Ł

ʷ
µµµµµµŐŞþŊʭİŊù˰ĖģĚŎ˰ŗ˰ŐŞ÷Ěń˙ŊùĖČŒŎ˰ʯʯʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕ˰ʲāŗĚŞýʴʷʵʳ
Ł

ʸ
ŐýùĽŗĚĸ˙Ŋù˰ĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ĚŞĠŀă˰ʯĚŕʭįĖ˙ĐŎ˰ʯęŘģʭķŔµĠğòŎ˰ʯęŘµģʭķ˰Őµýù˰ĚŞµĠŀă˰Ŕµý

ʯŜýĚĸŊù˰ĒŰęʭĄŊù˰ʲāŗĚŞýʴʷʵʳ
Ł

ʹ
Őýù˰ʲōŃ˰ʯäŎŦğťù˰ŌŦķťù˰üĄÞŎ˰ʯŔļŋŊù˰ĞŞŰʭńŎ˰ʯʭŰĚÝě˰Őý˰Ė˙ďù˰ʯĝęʭĿʴʷʳʷ
Ł

ʺ
Őýù˰äĸŀŰŗę˰ęŘĴŒŎŌĚµÞŎ˰Őµý˰Ėµ˙ĐŎ˰ʯäńŰĚĿù˰ŗ˰ĚµĤŒŊù˰ŗ˰ŔµķʭþİŋŊ˰ĚµÞŀŊùęùĕ˰ʯûĚµĸŊù˰ŏʭµĠŊ˰ʯ

˰ʲāŗĚŞý˰ʯĶŰěŘĄŊùʴʶʻʼ
Ł

ʻ
˰ʯĖ˙ĐŎ˰ʯŏùŘēùˈÜă˰ãʭŕęʭâő˰ĂŞČď˰ŔŊðĠŎ˰Ěý˰ãĖŎíęĕ˰µ˰äőíĚŃ˰āʭ÷ùĚŃŏíĚŃˇĢŕŗÚÏ˰ʯ˰ãʭµŕ

˰ ę˫ʭ˙ģ˰ʯäőíĚŃʷʷ˰ʯʴʶʻʷ
ġ

ʼ
˰ʯŐŞĠĐŎŦĻ˰ʯäýùĚķùˈŔŰĚĴőĽĚď˰Ăŀŕ˰Ěý˰ŏíĚŃ˰ŉŗĜő˰ ę˫ʭýęĕ˰ĖŰĖċ˰ãùˇĢŕŗÚÏ˰ŔµŋČŎ˰ʯ˰ŔµŎʭő

˰ ę˫ʭ˙ģ˰ʯĆŰĖď˰ŗ˰ŏíĚŃʼ˰ʯʴʶʼʳ
ġ

ʴʳ
àŒŕĚĿ˰ʯōŞŕùĚýù˰ʯŉʭþŃùŐŞý˰ĚĤő˰ʯŏíĚŃ˰ŌŘŋķ˰ŔŎʭő˛ŋ˙Ŋùʯ˰ʲŏùĚŖăʴʶʻʸ˰˰
ġ

ʴʴ
Ýùäŋķ˰ˉŔŞ˙Čő˰ʯĖőŗùĚá˰ˉãĖŖŎ˰ʯĕùÚőĚþãĕùĕ˰ʯĚµŀĴŎ˰ʯĖőŗùĚáˈ˰ĽŦĄµēù˰ĚŞćðµă˰äâőŘµâ×˰äµğęĚý

ĂģùĕĚý˰ęĕ˰āʭ÷ùĚŃĶ˙ČŎ˰ãĚŞĠŀă˰ãʭŕŏʭŞþŊùˇ˰ ę˫ʭ˙ģ˰ʯĆŰĖď˰ŗ˰ŏíĚŃ˰āʭĸŊʭİŎ˰ʯʴʶ˰ʯʴʶʼʵ
ġ

ʴʵ
˰ʲōŃ˰ʯĂğŗĕ˰ãùĖő˰ĚĤő˰ʯĂ÷ùĚŃ˰ōŋķ˰äőʭþŎ˰ʯĚŞâőʭŖċ˰ʯãĚŞŎùʴʶʻʶ
ġ

ʴʶ
ŎùäŒŞʯĖ˙ĐŎʯăùĚýŏʭŞʯ˙ċŔŋŞʯğęĚýäùŘķʭŕĕĚýęʭÝ˰ŗ˰˛Ŏãĕ˰ěù˰ŏíĚµŃ˰āʭµ÷ùĚŃ˰ĽŦĄēù˫ʭáĖµŰ

í˰ŗ˰ŏíĚŃ˰ŌŘŋķ˰ŏùĖŒ˙ĤőùĕĂŰőùĚÞŒŊ˰˛īʭĿ˰ŔŋŊùä˰ʯŏíĚµŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯ˰ ę˫ŗĕʺ˰ ę˫ʭ˙µģ˰ʯʴʶ˰ʯ

ʭÏĜŞŰ˰ŏʭĄĠŎě˰ŗʴʶʼʻ


ʴʷ
˰ʯōŰĚÝ˰ʯäĄŊŗĕ˰Ľʭý˰Ŕ×ęʭÏ˰ˉŏʭĤĿù˰ʯäØÝʭĄĠýˈ˰˫ʭáĖµŰĕ˰ěù˰ōŰĚµÝ˰ŏíĚµŃ˰āʭ÷ùĚŃ˰˛ŞŋĐă˰ŗ˰äğęĚý

ù˰äĿ˰ĚĤŒŊù˰ûʭĄÝ˰ęĕ˰ãęĜċ˰ŐýùĚµĤĸŊù˰āʭµ÷ùĚńŊˇŗÚÏ˰ʯĢŕě˫ŘŎí˰ęĕ˰ŐŰŘµő˰ãʭµŕ˰ŗ˰ŏíĚµŃ˰ãʭµŕ

˰ʯŌŘğ˰ ę˫ʭ˙ģ˰ʯŌŗĕ˰ŉʭğ˰ʯĂŒğʴʶʼʻ
ġ



ʴʸʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŗ˨ĜŞŰʭÏ˨ŏʭĄĠŎěʴʶʼʼĥ˨ʯʲʴʵʼµʴʹʳ
ļă˨Ěý˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞŞ˨ľŖÝ˨ŔÝęʭþŎ˨ ęˬŘğ˨ęĕ˨ʭŒĸŎ

ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

ʴʸ
ĂČŖýãĖ˙ĐŎ˰ˉōŰĚÞŊùĖþķ˰ʯęŘÏʯʭīĚŞŋķ˰ʯĚĿˈäý˰ěù˰ŏíĚµŃ˰ľµŰĚĐă˰Ěý˰āʭ÷ùĚŃ˰ĽŦĄēù˰ãĚŞćðă

ĂĿĚĸŎ˰ĕʭĄğù˰˫ʭáĖŰĕˇě˫ŘŎí˰ʯ˰ ę˫ʭ˙ģ˰ʯäőíĚŃ˰ãʭŕʶʳ˰ʯʴʶʼʻ
ġ

ʴʹ
˰ʯäĬăĚŎ˰ĖŞğ˰ʯäőùŘŰùęŘÏˈŃ˰ĽŦĄēù˰ĩęʭĸăŏíĚµŃ˰ĽĚµĐă˰ŌĖķ˰ŗ˰āʭ÷ùĚˇ˰ʯäµőíĚŃ˰āʭµĸŊʭİŎ˰ʯ

˰ ę˫ʭ˙ģʶʴ˰ʯʴʶʼʹ
ġ

ʴʺ
äőʭċ˰ʯĖ˙ĐŎ˰ʯęŘÏˈäőíĚŃ˰āʭ÷ùĚŃ˰äēĚý˰ĊŰŗĚă˰ŗ˰ġĚĄĠá˰ęĕ˰ãęŘĐŎ˰ŔŒŰĖŎ˰ŏʭŰĚċ˰āùĚŞćðăˇ˰ʯ

˰ʯŌŗĕ˰ ę˫ʭ˙ģ˰ʯōŕĕ˰ŉʭğ˰ʯĆŰĖď˰ŗ˰ŏíĚŃ˰āʭĸŊʭİŎʴʶʼʹ
ġ

ʴʻ
ĚµŞý˰ʯŐŞµŰŦ˙ŋŊ˰ōµŋĸŊùęùĕ˰ʯŔµŞýĚĸŊù˰čʭĐµħ˰ŗ˰ŔµļŋŊù˰ĉʭµă˰ʯĕʭµ˙ď˰Őý˰˛Şķʭ˙ğù˰ʯãĚŕŘċ˰ʲāŗ

ʴʷʳʷ
Ł

ʴʼ
äċʭď˰ʯʭīęĖ˙ĐŎ˰ʯäŋŞķʭ˙ğùˈ˰ěù˰ŏíĚµŃ˰ĂµýʭĄÝ˰ŗ˰Ă÷ùĚŃ˰ ě˫Řď˰ŗĕ˰ŐŞý˰˛ýʭńă˰ŗ˰˛Ŏʭĸă˰äğęĚý

āù´ùĚŃ˰ĶŞþĠă˰ʭă˰ŉŗĜő˰ĚĨķˇ˰ ę˫ʭ˙ģ˰ʯäŎŦğù˰āʭĸŊʭİŎ˰ʯʹʻ˰ʯʴʶʻʷ
ġ

ʵʳ
˰üµĄÞŊùęùĕ˰ʯĚµĤķ˰Ŕµĸýęťù˰āʭµ÷ùĚńŊù˰äµĿ˰ĚĤþŊù˰´ŦĬĿ˰ĽʭĐăù˰ʯĖ˙ďù˰ŐŰĖŊù˰ûʭŖģ˰ʯäįʭŞŎĕ

˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊùʴʷʵʵ
Ł

ʵʴ
ʯãęʭŰĕ˰ʲōŃ˰ʯōŃ˰˫ʭâĤőùĕ˰ʯäőíĚŃ˰ŌŘŋķ˰ĒŰęʭă˰Ěý˰ãĖŎíęĕ˰ʯäńăĖ˙ĐŎʴʶʻʸ
ġ

ʵʵ
˰ʯäµĬăĚŎ˰ʯäµŀČő˰äµőùŗĚŰù˰ˉŐĠĐŎ˰ʯûùĚáęʭÝ˰Ŕ˙Űĕˈ˰ʭµý˰ŔµŖċùŘŎ˰ęĕ˰äŰʭµþįʭþį˰ŔµŎŦķ˰ġŗę

˰ĽŦĄēù˰āʭ÷ùĚŃŏùĜŞ˙Ŋù˰ĚŞĠŀă˰ęĕˇ˰ ę˫ʭ˙ģ˰ʯĆŰĖď˰ŗ˰ŏíĚŃ˰ŌŘŋķ˰āʭńŞńĐă˰ʯʵʺ˰ʯʴʶʼʷ
ġ

ʵʶ
Đă˰ʯęʭþÞŊù˰´ùĚńŊù˰ŔĿĚĸŎ˰ʯĖ˙ĐŎ˰ŐŰĖŊù˰Ğ˙ģ˰ʯäþŕė˰ûʭµĄÞŊù˰ęùĕ˰ŔĸþİŎ˰ʯłĐŊù˰ĕʭċ˰ĖŞğ˰ʲłŞń

˰ʲĚĨŎ˰ʯĆŰĖĐŊùʴʼʹʺ
Ō

ʵʷ
ōŋńŊùęùĕ˰ʯŏíĚńŊù˰üŰĚĻ˰äĿ˰āùĕĚŀ˙Ŋù˰ʯĖ˙ĐŎ˰Őý˰ŐŞĠď˰ʯäőʭŖŀħù˰üĻùęʯ˰ʲłĤŎĕʴʷʴʵ
Ł

ʵʸ
˰ʯäŋķĖµµ˙ĐŎ˰ʯäµµþĻùęˈāù´ùĚµµŃˇ˰ ę˫ʭ˙µµģ˰ʯĆŰĖµµď˰ŗ˰˰ŏíĚµµŃ˰äĔŰęʭµµă˰āʭµµĸŊʭİŎ˰ʯʶʸŗʶʹ˰ʯ

ʴʶʻʶ
ġ

ʵʹ
˰ʯãĖŖŎĖ˙ĐŎ˰ʯãĕĜŰ˰äŒÝęˈäőíĚŃ˰ŌŘŋķ˰ʭý˰äŰʭŒģíˇğí˰ʯĢŕŗÚÏ˰ĕʭµŞŒý˰ʯãŘīę˰ĝĖŃ˰ŏʭĄ˰ãʭµŕ

˰ʲĖŖĤŎ˰ʯäŎŦğùʴʶʺʼ
ġ

ʵʺ
˰˫Řµċŗ˰äĿ˰˛ŰŗʭŃťù˰ŏŘŞķ˰ŗ˰˛ŰĜŒĄŊù˰ĪŎùŘĻ˰ł÷ʭńď˰Őķ˰ĽʭĤÞŊù˰ʯĚ˙ķ˰Őý˰ĕŘ˙ĐŎ˰ʯãĚĤĔŎě

˰ʯŌŘğ˰Íʭ×˰ʲāŗĚŞý˰ʯäýĚĸŊù˰ûʭĄÞŊù˰ęùĕ˰ʯäŀİĨŎ˰ʯĖ˙ďù˰ŐŞĠď˰ʲĎĐĨŎ˰
˛ŰŗʭĄŊùʴʷʳʺŁ

ʵʻ
äőʭİŋğōŞÞď˰ˉŔńŰĖħ˰ʯĚĿ˰ˉōŰĚŎ˰ʯʭ˙ŞğˈûʭĄÝķ˰ŗ˰ŏíĚŃ˰äğʭŒģŌŘŋäőíĚŃˇ˰āʭµļŞŋþă˰ŏʭŎěʭğ˰ʯ

˰ʲŏùĚŖă˰ʯäŎŦğùʴʶʺʳ
ġ

ʵʼ
äýù˰Őý˰Ő˙ďĚŊùĖþķ˰ʯäįŘŞğäý˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭńăťù˰ʯĚÞýċ˰ʲ Ě˫ŕʭŃ˰ʯʭʴʶʹʳ
Ł



ʴʸʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϭϮϵͲϭϲϬ
d,��ZK>��K&��/&&�Z�E��^�/E�Y/Z�͛�d^�KE�d,���,�E'��K&�D��E/E'�/E�^hZ�,��>Ͳ<�,&�

�ůŝ��ƐǀĂĚŝ ĂŶĚ�EĂƐŝŵ�dĞǇŵŽƵƌŝ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʶʳ
ĶýʭŒŎ˰ĂğĚŖĿ˰ŗ˰ŏíĚŃ˰ŌŘŋķ˰ʯûʭŕŘŊùĖþķ˰ʯäőʭńŊʭįʯ˰ʲōŃ˰ʯōŰĚÞŊù˰ŏíĚńŊùęùĕʴʶʹʴ
ġ

ʶʴ
ŐŞĠďĖ˙ĐŎ˰ʯäŰʭþįʭþįʯŏùĜŞ˙Ŋùă˰äĿŔĠğòŎ˰ʯŌŗĕ˰Íʭ×˰ʯŏíĚńŊù˰ĚŞĠŀ˰ʯāʭķŘþİ˙ŋŊ˰ä˙ŋķšù

˰ʲāŗĚŞýʴʶʼʳ
Ł

ʶʵ
ŐĠď˰Őý˰˛ĬĿ˰ʯäğĚþįʯĶ˙ČŎ˰ŏʭŞþŊùŏíĚµńŊù˰ĚŞĠŀă˰ŜĿʯŗĚµĠēĚħʭőʲŏùĚµŖă˰ʯÍʭµ×˰ʯŌŘµğ

ʴʷʴʷ
Ł

ʶʶ
˰´ʭŞďó˰ęùĕ˰ʯüŞþď˰Ė˙ďù˰ʯäŋŎʭķ˰ʲĎĐĨŎ˰ʯŏíĚńŊù˰ĚŞĠŀă˰ŜĿ˰ŏʭŞþĄŊù˰ʯŐĠď˰Őý˰Ė˙ĐŎ˰ʯäğŘį

˰ʲāŗĚŞý˰ʯŜýĚĸŊù˰ąùĚĄŊùʴʷʳʼ
Ł

ʶʷ
˰ʯĖ˙ĐŎ˰ʯãĖþŞŎĚÝʭĿˈŗ˰āʭ÷ùĚŃ˰ĽŦĄēùäŰʭþįʭþį˰ŔŎŦķ˰˫ʭáĖŰĕ˰ěù˰ĚŞĠŀă˰ęĕ˰ŏí˰Ģńőˇ˰ŔŋČŎ˰ʯ

˰ʯōĄĤŕ˰ ę˫ʭ˙ģ˰
ŌęʭŖ×˰ŉʭğ˰ʯĂēʭŒģ˰ŏíĚŃʴʶʼʳ


ʶʸ
˰ʲōŃ˰ʯ Ě˫ČŖŊùęùĕ˰ʯŐŞĸŊù˰ʯĖ˙ďù˰Őý˰˛Şŋē˰ʯãĖŞŕùĚĿʴʷʳʼ
Ł

ʶʹ
˰ʲāŗĚŞý˰ʯōŋńŊùęùĕ˰ʯľŰĚĸă˰ŗ˰ĒŰęʭă˰ʯŔŞőíĚńŊù˰āù´ùĚńŊù˰ʯãĕʭŖŊùĖþķ˰ʯäŋĬĿʴʷʳʸ
Ł

ʶʺ
˰ʯōŞŋĐŊùĖþķ˰ʯŔýʭŃˈĄő˰ľµŞÝ˰ŔŞŎŦµğó˰āʭğùęĕŔµŞőíĚńŊù˰āù´ùĚµńŊù˰ĶµŎ˰˛µŎʭĸˇ˰ąùĚµĄŊù˰ŔµŋČŎ˰ʯ

˰ʯōĄŀŕ˰ŗ˰Ėħ˰ ę˫ʭ˙ģ˰ʯäýĚĸŊùʴʷʵʻ
Ł

ʶʻ
˰ŔŞþįʭĤŊù˰äńŰĚį˰ŐŎ˰ Ě˫ăùŘĄ˙Ŋù˰ĚĤĸŊù˰āù´ùĚńŊù˰äĿ˰ Ě˫ŕùĜŊù˰ęŗĖþŊù˰ʯäŒļŊùĖþķ˰čʭĄŀŊùĖþķ˰ʯäīʭŃ

˰ʲ Ě˫ŕʭŃ˰˰ʯŌŦĠŊùęùĕ˰ʯ ę˫ĖŊù˰ŗʴʷʵʹ
Ł

ʶʼ
˰ʯōŞŕùĚýù˰ʯãĚĄőŦÝˈōŰĚÝ˰ŏíĚŃ˰āʭ÷ùĚŃ˰ĽŦĄēù˰˛ŎùŘķˇĠğòŎ˕˰āʭŒŞý˰ʯ˰ŌʭŎù˰äŎŦğù˰ĽęʭĸŎ˰Ŕ

ŔŞŋķ˰ʭīę˰ʯōŕĖŀŕ˰ ę˫ʭ˙ģ˰ʯ˔ŌŦĠŊùʴʶʺʺ
ġ

ʷʳ
˰ʯŏùĚŖă˰ʯŔŞŎŦğťù˰üĄÞŊù˰ęùĕ˰ʯäĿʭÞŊù˰ʯûŘńĸŰ˰Őý˰Ė˙ĐŎ˰ʯäŒŞŋÝʴʷʳʺŁ

ʷʴ
˰ʲōŃʯĖŞŖ˙ă˰äâŒŕĚĿ˰ŔĠğŘŎ˰ʯōŕĕěʭŰ˰Íʭ×˰ʯäőíĚŃ˰ŌŘŋķ˰ʯãĕʭŕĖ˙ĐŎ˰ʯĂĿĚĸŎʴʶʻʼ
ġ

ˁʿ
őÜŞĶþįʯĖħŔńŰʯĚŎʭķãʯĖ˙ĐŎĕùŘċʯŋĐă˛Şŏí˰Ŕİýùę˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēùĚĐă˰ʭýľŰ˰ʭý˰ŏíĚŃ

Ý ðăĖŞĕ˰Ěý˫ʭáĖŰíĂŰőùĚÞŒŊ˰˛īʭĿ˰ŔŋŊùä˰ʯŏíĚµŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯ˰ ę˫ŗĕʺ˰ ę˫ʭ˙µģ˰ʯʴʶʭµÏ˰ʯĜŞŰ˰ŗ

˰ŏʭĄĠŎěʴʶʼʻ




ʴʸʼ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŗ˨ĜŞŰʭÏ˨ŏʭĄĠŎěʴʶʼʼĥ˨ʯʲʴʵʼµʴʹʳ
ļă˨Ěý˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞŞ˨ľŖÝ˨ŔÝęʭþŎ˨ ęˬŘğ˨ęĕ˨ʭŒĸŎ

ŋķäĕŘğùãĠő˨ŗōŞăãęŘ˙Ş

5HIHUHQFHV

�� $VKRXUL�� +RVVDLQ�� ³7KH� (IIHFW� RI� 5HDGLQJ� 'LIIHUHQFHV� RQ� ,QWHUSUHWDWLRQ´�� 4XUDQLF�
5HVHDUFKHV�-RXUQDO��1R����DQG����������

�� ,EQ�H� %DEHZHLK�� 0XKDPPDG� ,EQ� $OL� ,EQ�+RVVHLQ�� ³$O�.KLVDO´�� 4RP�� $VVRFLDWLRQ� RI�
4RP�6HPLUDU\�7HDFKHUV�������

�� ,EQ�H�-D]UL��0XKDPPDG��³0XQMHG�DO¶0RT¶LUHHQ�ZD�0RUVKXG�DO¶7DOLEHHQ´��%HLUXW��'DU�DO�
.XWXE�DO�,OPL\DK�������

�� ,EQ�H�-D]DUL�� 0XKDPPDG�� ³DO¶1DVKU� )� DO¶4LUD¶DW� DO�$VKU´�� (J\SW�� 0DNWDEDW� 
DO�$VULDK��
�����

�� ,EQ�H�$VKRXU�� 0XKDPPDG� 7DKHU�� ³$O�7DKULU� ZD� DO¶7DQZLU´�� %HLUXW�� $UDE� +LVWRU\�
,QVWLWXWH�������

�� ,EQ�H�)DULV��$KPDG� ,EQ�=DNDULD�� ³0DTDH¶HV� DO�/XJKDK´��4RP��'DU� DO�)LNU� IRU�3ULQWLQJ��
�����

�� ,EQ� 0DQ]XU� 5XIHL� $IULTL�� 0XKDPPDG� ,EQ� 0DNUUDP�� /LVDQ� DO�$UDE�� 'DU� $O�)LNU� IRU�
3ULQWLQJ�3XEOLVKLQJ�DQG�'LVWULEXWLRQ��%HLUXW������$+�

�� $NKDYDQ�� 0XKDPPDG�� �4XUDQLF� PRQRJUDSKV� � DQ� LQWURGXFWLRQ� WR� WKH� LVVXH� RI� WKH�
DXWKRULW\�RI�4XUDQLF�5HDGLQJV���4XUDQLF�UHVHDUFKHV��1R�����������

�� $¶UDEL�� *KXODP� +RVVHLQ�� �1HZ� 7KHRULHV� RQ� WKH� 5HYHODWLRQ� RI� WKH� 4XU
DQ� LQ� 6HYHQ�
/HWWHUV���-RXUQDO�RI�4XUDQ�DQG�+DGLWK�5HVHDUFK��1R����������

��� ,TEDO��,EUDKLP��'LFWLRQDU\�RI�4XUDQLF�6FLHQFHV��,QWHUQDWLRQDO�3XEOLVKLQJ��7HKUDQ�������
��� $NEDUQHMDG��0HKGL��*URXQG��1DMPLHK��$OLGDGL�*URXQG��0X]DIIDU���6WXG\�RI�WKH�(IIHFW�RI�

'LIIHUHQFHV�LQ�5HDGLQJV�RQ�WKH�,QWHUSUHWLYH�&RPSUHKHQVLRQ�RI�0DMPD�
DO�%D\DQ���4XUDQ�
DQG�+DGLWK�6WXGLHV��1R�����������

��� $PLUL�� -DKDQJLU�� )XQGDPHQWDOV� RI� WKH� 6FLHQFH� RI� 5HDGLQJ�� 1LGD\H� 'RRVW� 3XEOLVKLQJ��
4RP�������

��� $PLQL�� 0XKDPPDG�� %DUDWLDQ�� -DPLOHK�� $� 6WXG\� RI� WKH� )DFWV� DQG� $SSOLFDWLRQV� RI� WKH�
'LIIHUHQFH� EHWZHHQ�4XUDQLF� 5HDGLQJV� IURP� WKH� 3HUVSHFWLYH� RI� 4XUDQLF� 6SHFLDOLVWV� DQG�
$\DWROODK� )D]HO� /DQNDUDQL�� 4XUDQLF� 5HDGLQJ� 6WXGLHV�� 9ROXPH� ��� 1XPEHU� ���� )DOO� DQG
:LQWHU������

��� %DVWDNFKL��$IVKDQ��3DUFKHEDI�'RODWL��.DULP���6WXG\�DQG�$QDO\VLV�RI�WKH�5HFLWDWLRQV�RI�WKH�
+RO\�4XUDQ� IURP� ,EQ� -D]DUL
V�9LHZSRLQW� LQ� WKH�%RRN�$O�1DVKU� )L� DO�4LUD¶DW� DO�$VKDU���
1HZ�5HVHDUFKHV� LQ� WKH�7HDFKLQJV�RI� WKH�4XUDQ� DQG�6XQQDK��6HFRQG�<HDU��7KLUG� ,VVXH��
�����

��� %HKMDWSRXU��$EGXO�.DULP��0XKDPPDGLIDU��$OLUH]D���7KH�LQHIIHFWLYHQHVV�RI�GLIIHUHQFHV�LQ�
UHDGLQJV�RQ�WKH�GLVWRUWLRQ�RI�WKH�4XU
DQ�IURP�WKH�SHUVSHFWLYH�RI�WKH�PDVWHU�RI�NQRZOHGJH���
4XUDQLF�WHDFKLQJV��1R�����������

��� 3RXUDLYDQL��6H\\HG�0XUWD]D���&RQIOLFW�RI�'LIIHUHQFHV�LQ�5HFLWDWLRQ�DQG�1RQ�GLVWRUWLRQ�RI�
WKH�4XU
DQ���4XU
DQLF�6WXGLHV��1R�����������

��� -DQLSRXU��0XKDPPDG���7KH�(IIHFWV�RI�WKH�0HGLQD�FHQWHUHG�&XUUHQW� LQ�WKH�'HYHORSPHQW�
DQG�3URPRWLRQ�RI�6RPH�4XU
DQLF�5DGLQJV���4XUDQ�DQG�+DGLWK�6WXGLHV��<HDU�����1XPEHU�
��������

��� -RKDUL��,VPDLO�,EQ�+DPPDG��7DM�DO�/XJKDK�DQG�6DKDK�DO�$UDEL\DK��'DU�(O�,OP�/LOPDOD\LQ��
%HLUXW�������$+�

��� +DML�,VPDLOL��0XKDPPDG�5H]D���6WXG\�RI�WKH�,QWHUDFWLRQ�DQG�&RQIURQWDWLRQ�EHWZHHQ�WKH�
WZR� )LHOGV� RI� 5HDGLQJ� DQG� :ULWLQJ� WKH 4XU
DQ� IURP� WKH� 7LPH� RI� 5HYHODWLRQ� WR� WKH�
*ORULILFDWLRQ�RI�5HDGLQJV���,VODPLF�6WXGLHV��1R�����������

��� 'DPLDWL��6KDKDE�DO�'LQ�$KPDG��7KH�8QLW\�RI�6FKRODUV�LQ�WKH�)RXUWHHQ�5HDGLQJV��'DU�DO�
.LWDE�DO�,OPL\D��%HLUXW�������$+�
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

��� 'LDUL�� 0XKDPPDG� 7DJKL�� $Q� ,QWURGXFWLRQ� WR� WKH� +LVWRU\� RI� 4XUDQLF� 6FLHQFHV�� 4RP�
8QLYHUVLW\��4RP������

��� 'LPHK� .DUJUDE�� 0XKVLQ�� ,UYDQL� 1DMDIL�� 0XUWD]D�� �$OODPDK� 7DEDWDEDL
V� 0HWKRG� LQ� WKH�
)DFLQJ� 'LIIHUHQFHV� LQ� 5HDGLQJV� LQ� 7DIVLU� $O�0L]DQ��� 5HVHDUFKHV� 4XUDQLF� DQG� +DGLWK�
6FLHQFHV��1R����������

��� =DKDEL�� 6KDPV� DO�'LQ� 0XKDPPDG�� 7KH� .QRZOHGJH� RI� WKH� *UHDW� 5HFLWHU�� 5HVHDUFK��
6H\\HG�-DG�DO�+DT��'DU�DO�.HWDE�DO�+DGLWK�3XEOLVKHU��(J\SW������

��� 5DJKLE� ,VIDKDQL�� +XVVHLQ� ,EQ� 0XKDPPDG�� $O�0XIUDGDW� )L� *KDULE� $O�4XUDQ�� 'DU� DO�
4DODP��'DPDVFXV�������$+�

��� 5DJKLEL��0XKDPPDG�$OL���5HDGLQJV���+LVWRULFDO�6WXGLHV�RI�4XUDQ�DQG�+DGLWK��1R�����DQG�
���������

��� 5RNQL� <D]GL�� 0XKDPPDG� 0HKGL�� �,QWURGXFWLRQ� WR� 4XUDQLF� 6FLHQFHV��� $VWDQ� 4XGV�
5D]DYL��,VODPLF�5HVHDUFK�)RXQGDWLRQ��0DVKKDG�������

��� =DPDNKVKDUL�� 0DKPRXG� ,EQ� 8PDU�� $O�.DVKDI� $Q� *KDZDPL]� DO�7DQ]LU� ZD� B8\XQ� DO�
$TDZLO� )L� :XMXK� DO�7DZLO�� (GLWRU�� +XVVHLQ� $KPDG�� 0XVWDID�� 'DU� $O�.LWDE� DO�$UDEL��
%HLUXW��7KLUG�(GLWLRQ�������$+

��� 6XOWDQLIDU�� 6LGGLTHK�� +DNLPVLPD�� 0DU\DP�� �%LEOLRJUDSK\� RI� 4XUDQ� DQG� 4XUDQLF�
6FLHQFHV���,VODPLF�3UHDFKLQJ�2UJDQL]DWLRQ��7HKUDQ�������

��� 6LRXWL��$EGXO�5DKPDQ�,EQ�$EL�%DNU��$O�,WTDQ�)L�8ORRP�$O�4XUDQ��6�/��&DLUR�������$+�
��� 7DOLTDQL��$EGXO�:DKDE��4XUDQLF� 6FLHQFHV� DQG�/LVW� RI� 6RXUFHV��'DU� DO�4XUDQ� DO�.DULP��

4RP�������
��� 7DEDWDEDL��0XKDPPDG�+XVVHLQ��$O�0L]DQ�)L�7DIVLU�$O�4XUDQ��6HFRQG�(GLWLRQ��6FLHQWLILF�

,QVWLWXWH�IRU�3XEOLFDWLRQV��%HLUXW�������$+�
��� 7DEUDVL�� )DGO� ,EQ�+DVVDQ��$O�%D\DQ�)L� 7DIVLU� DO�4XU
DQ��1DVLU�.KRVURZ��7HKUDQ�� 7KLUG�

(GLWLRQ�������$+�
��� 7XVL��0XKDPPDG� LEQ�+DVVDQ��$O�7LE\DQ� )L� 7DIVLU� DO�4XU
DQ�� (GLWHG� E\�$KPDG�+DELE��

'DU�DO�,K\DD�DO�7XUDWK�DO�$UDEL��%HLUXW�������$+�
��� )DNHUPLE\GL��0XKDPPDG���'LIIHUHQFH�RI�5HDGLQJV�DQG�,WV�5ROH�LQ�,QWHUSUHWDWLRQ�IURP�WKH�

3HUVSHFWLYH� RI� $OODPDK� 7DEDWDEDL��� -RXUQDO� RI� 4XUDQ� 6KHQDNKW�� )RXUWK� <HDU�� ,VVXH� ���
�����

��� )DUDKLGL��.KDOLO�ELQ�$KPDG��$O�$LQ��'DU�DO�+LMUDK��4RP�������$+�
��� )D]OL��$EGXO�+DGL��4XUDQLF�5HDGLQJV��+LVWRU\�DQG�'HILQLWLRQ��'DU�DO�4DODP��%HLUXW�������

$+�
��� 4DEHK��$EGXO�+DOLP�� �,VODPLF�6WXGLHV��+RZ� WR� ,QWHUDFW�7KHP�ZLWK�4XUDQLF�5HDGLQJV���

-RXUQDO�RI�$UDE�+HULWDJH��1R��2QH�+XQGUHG�DQG�6HYHQWK�������$+�
��� 4DGKL�� $EG� DO�)DWWDK� $EG� DO�*KDQL�� $O�%RGRU� DO�=DKLUDK� )L� DO�4LUD¶DW� DO�$VKU� DO�

0XWDZLWLUDK�0LQ�7XUXTDL�DO�6KDWLEL\\DK�ZD�DO�'XUKDK��'DU�DO�6DODP��&DLUR�������$+�
��� .DODQWDUL��,EUDKLP���)DFWRUV�RI�'LIIHUHQFHV�LQ�WKH�5HFLWDWLRQ�RI�WKH�+RO\�4XUDQ���%D\\LQDW�

�,QVWLWXWH�RI�,VODPLF�6WXGLHV�RI�,PDP�5H]D��DV����1R�����������
��� .XOLDQL��0XKDPPDG�,EQ�<D
TXE��$O�.DIL��,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ�������$+
��� 0D¶ULIDW�� 0XKDPPDG� +DGL�� 4XUDQLF� 6FLHQFHV�� (OHYHQWK� (GLWLRQ�� 7DKPLG� &XOWXUDO�

,QVWLWXWH��4RP�������
��� 1LNWDED¶�� 6LGGLTHK�� $PHUL�� 0XKDPPDG� -DYDG�� $QDO\VLV� RI� WKH� 'LIIHUHQFH� EHWZHHQ�

5HDGLQJV� DQG� ,WV� 5HODWLRQVKLS�ZLWK� WKH� 'LVWRUWLRQ� RI� WKH�4XU
DQ�ZLWK� (PSKDVLV� RQ� WKH�
9LHZV�RI�$\DWROODK�)D]HO�/DQNDUDQL��4XUDQ�5HFLWDWLRQ�6WXGLHV��9ROXPH����1XPEHU� ����
)DOO�DQG�:LQWHU�����������


