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5HFLWDWLRQ�RI�WKH�4XU
DQ�DV�D�VWDUWLQJ�SRLQW�IRU�EHQHILWLQJ�IURP�WKH�VRXUFH�
RI� UHYHODWLRQ� DQG� SDYLQJ� WKH� ZD\� IRU� KHDOLQJ� DQG� TXHQFKLQJ� WKH� WKLUVW� IRU�
NQRZOHGJH� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� LVVXHV� RI� 4XU
DQLF� VFLHQFHV� DQG�
WHFKQRORJLHV��)URP�WKH�YHU\�EHJLQQLQJ��WKLV�PDWWHU�ZDV�FRQYH\HG�E\�*DEULHO�
WR� WKH� +RO\� 3URSKHW� �3%8+�� DQG� DSSHDUHG� DV� RQH� RI� WKH� PLVVLRQV� RI� WKH�
0HVVHQJHU� RI� *RG� �3%8+�� DERXW� WKH�PLUDFOH� RI� WKH� /DVW� 3URSKHW�� )LQDOO\��
ZLWK�WKH�SDVVDJH�RI�GLIIHUHQW�SHULRGV�DQG�WKH�FRQYHUJHQFH�RI�GLIIHUHQW�VWDJHV��
LW�DSSURDFKHG�LWV�SHUIHFWLRQ�DQG EHFDPH�DQ�LQGHSHQGHQW�VFLHQFH�DQG�RQH�RI�WKH�
ZLGH�ILHOGV�RI�4XU
DQLF�VWXGLHV�DQG�UHVHDUFK��

&RQVLGHULQJ� WKH� JUHDW� SRVLWLRQ� RI� WKLV� NQRZOHGJH�� WKH� SUHVHQW� VWXG\�� E\�
H[DPLQLQJ� WKH� UHIHUHQWLDO�LMWLKDGL� LQWHUSUHWDWLRQ� RI� �*KDUDLE� $O�4XUDQ� DQG�
5DJKDLE� $O�)XUTDQ�� DQG� DQDO\]LQJ� WKH� LQGHSHQGHQW� WLWOH� �$O�4LUDDW��
WKURXJKRXW� LW�� IRXQG� WKDW� WKLV�YDOXDEOH�ZRUN� LV�GLVWLQJXLVKHG�E\� LWV�DXWKRULDO�
LQWHUSUHWLYH�DELOLW\�DQG�OLWHUDU\�EDFNJURXQG�LQ�WKLV�ILHOG��DQG�E\�H[DPLQLQJ�WKH�
³7HQ�5HFLWDWLRQV´�DQG�VRPHWLPHV�WKH�XQSRSXODU UHFLWDWLRQV�DQG� WKHLU�FULWLFDO�
H[DPLQDWLRQV��KH�� RQ�WKH�RQH�KDQG���KDV�SURYLGHG�YDOXDEOH�MXGJPHQWV�LQ�WKLV�
DUW��DQG�RQ� WKH�RWKHU�KDQG��E\�FRQQHFWLQJ� WKH�FRQFHSW�DQG�PHDQLQJ�ZLWK� WKH�
TXDOLW\�RI�UHDGLQJV��LW�LV�D�FOHDU�PLUURU�LQ�RUGHU�WR�VKRZ�WKH�VHPDQWLF� ULFKQHVV�
DQG�YHUEDO�DQG�FRQWHQW�PLUDFOH�RI�WKH�+RO\�4XUDQ�

.H\ZRUGV� ,QWHUSUHWDWLRQ�� 1L]DPXGGLQ� 1H\VKDERXUL�� *KDUDLE� $O�4XUDQ�
DQG�5DJKDLE�$O�)XUTDQ��4LUD¶DW�

��'DWH�RI�UHFHLYLQJ� ���$XJXVW�������'DWH�RI�DSSURYDO� ���'HFHPEHU������

���$VVLVWDQW�3URIHVVRU�DQG�)DFXOW\�RI�*RQEDG�.DYRXV�6WDWH�8QLYHUVLW\��)DFXOW\�RI�+XPDQLWLHV��'HSDUWPHQW�RI�7KHRORJ\��4XUDQ�DQG�

+DGLWK� UDKPDWL#JRQEDG�DF�LU�
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äĤŕŗÚÏ˨µ˨ä˙ŋķ˨ŔŊʭńŎ

ğęĚýğęĚýääˈ̍āʭ÷ùĚŃāʭ÷ùĚŃ˨ˇ˨ˇĠŀă˨ęĕĠŀă˨ęĕĚŞĚŞŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

�É|Æ»�|Ì�f¼u�Ê�

ˮĖŞÞ×

Ă÷ùĚŃŏíĚŃŔýĚ˫Ŗý˰ěʭĻí˰Ŕİńő˰ŏùŘŒķ˫ùę˰ŗ˰äµďŗ˰Ŕ˙µĤ×Ěğ˰ěù˰ãĖµŒŎ˰ŏʭâŒµĤă˰äýùĚŞµğ˰ŗ˰ʭŀµģ˰ãʭµĤá

äÞŰ˰ʯĂĿĚĸŎěùōŖŎŐŰĚă˛÷ʭĠŎäőíĚŃ˰ŏŘŒĿ˰ŗ˰ŌŘŋķŔýęʭ˙ģäŎĕŗę�˰ãŘµğ˰ěù˰ʯěʭµĻí˰ŏʭ˙ŕ˰ěù˰ŔÝ˰ãĚŎù

Ŕý˰˛Ş÷ĚþċŌĚÝù˰ĚþŎʭŞÏNŔý˰ŗ˰ĂĤá˰˛ńĄŒŎĂŰęŘŎðŎ˰ěù˰äÞŰ˰ŏùŘŒķùĖē˰ŉŘğę˰ãʭŕNęʭýęĕ˰ōăʭē˰˫ĜČĸŎ˰˫

ęùŗĕù˰ŏĖŰĕęŘőęĕ˰ʭý˰ŌʭČőùĚğ˰ŗ˰ĕŘ˙ő˰˫ŘŋċľŋĄĔŎŗ˛µďùĚŎ˰äµŰùĚâ˙ŕŏŘáʭµőŘá˰ĕŘµē˰ŉʭµ˙Ý˰Ŕµİńő˰Ŕµý

Ėģ˰ÜŰĕĜőŔý˰ŗāęŘħä˙ŋķ˛ńĄĠŎŗäÞŰěùŔħĚķãʭŕ˫ĕĚĄĠáāʭĸŊʭİŎŗāʭńŞńĐăäőíĚŃ˰
ĖµŎíęĕ

ʭģù˰ãĕʭŖĄċù˰ĚŞĠŀă˰äğęĚý˰ʭý˰ʯĢőùĕ˰ŐŰù˰ßĚĄğ˰˫ʭâŰʭċ˰Ěý˰ĂŰʭŒķ˰ʭý˰Ěīʭď˰ĢŕŗÚÏ˰ãęˈ˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ

ŏʭŃĚŀŊù˰ü÷ʭĻęˇ˰˛ńĄĠŎ˰ŏùŘŒķ˰˛ŞŋĐă˰ŗˈāʭ÷ùĚńŊù˰ˇ˰üþµğ˰Ŕý˰ĖŒ˙ģěęù˰Ěćù˰ŐŰù˰ŔÝ˰ĂĿʭŰęĕ˰ʯŏí˰ĚğùĚğ˰ęĕ

˫ʭµá ŗ Ŕµőʭâŕĕ āʭµ÷ùĚŃ äğęĚý ęĘá ěù ŗ ˫ĕŘý ĜŰʭ˙ĄŎ ŔħĚķ ŐŰù ęĕ ľ
˒
ŊòŎ äýĕù ŔŒŞĤŞÏ ŗ ãĚŞĠŀă äŰʭőùŘă

ÜŰ˰ěù˰ŏí˰äğęĚý˰ŗ˰Ėńő˰ŗ˰ėʭģ˰āʭ÷ùĚŃãęŗùĕ˰Ŕ÷ùęù˰Ŕý˰Řğ˰ĚâŰĕ˰ãŘğ˰ěù˰ŗ˰ŔĄēùĕĚÏ˰ŐĿ˰ŐŰù˰ęĕ˰ĖŒ˙ģěęù˰ãʭŕ

ŔŒŞŰí˰ʯāʭ÷ùĚŃ˰ĂŞŀŞÝ˰ʭý˰ʭŒĸŎ˰ŗ˰ŌŘŖŀŎ˰ĖőŘŞÏ˰ʭý˰ŗ˰äµĴŀŊ˰ěʭČķù˰ŗ˰äŰʭŒĸŎ˰ãʭŒĻ˰ŏĖőʭŰʭ˙ő˰ĂŖċ˰ęĕ˰Őģŗę˰ãù

˰ōŰĚÝ˰ŏíĚŃ˰äŰùŘĄĐŎĂğù


˨ʲ˫ÙùŗĖŞŋÝāʭ÷ùĚŃ˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˰ŐŰĖŊù˰ŌʭĴő˰ʯĚŞĠŀă


˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʿˆ�ʽ˂�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʾʽ�ʾʽ�ʾˀˆˆ


ʾ˰
ĕʭĄğùęʭŰŕ˰ŗāðŞ˙ŋķäĝŗŗʭÝ˰ĖþŒá˰ ʭ˫âĤőùĕʲUDKPDWL#JRQEDG�DF�LU
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ŔŎĖńŎ

˰ŏʭŞŎ˰ęĕŏí˰äŎĕí˰Ě˙ķ˰āʭķʭğ˰ŗ˰ŉʭ˙ķù˰ùę˰āʭµĴĐŊ˰ŗ˰āʭµŃŗù˰ĥʭµĨĄēù˰äâĄµĠŰʭģ˰Ŕ˙ŕ˰ěù˰ĢŞý˰Ŕ×

äŎ ōŕùĚĿ ùę ĖőŗùĖē Ŕý ûĚ˒ńă ŔŒŞŎě ŗ ŔĄģùĕŏʭµŃĚĿ ĖŒ˙ģěęù äőʭĸŎ ęĕ Ěý˒Ėă ŗ ōŰĚÝ ŏíĚŃ Ŕý ĂŎĖē ʯĕęŗí

˰äőʭ˙ğí˰üĄÝ˰Ěý˰Ő˙ŞŖŎ˰ŗˉĂğùŌŦµğù ŌĚ˒µÞŎ ĚþŎʭŞÏ ŏùĕŗʭċ ˫ĜČĸŎ ʯùĖē ûʭĄÝ ʯōŰĚÝ ŏíĚŃ ŔÝùĚ×Dʯ


Ăµğù ľŰĚµģ ŌŦµğù ĂµŞ˒őʭńď Ěµý Ķįʭµğ ŏʭµŕĚý ŗ ĶįʭŃ ˛ŞŊĕ ʯŐ˒ċ ŗĞőù ã
˒
ĖĐă ŔŰʭŎŐµŰùěù˰ŌʭµŎù˰ŗę

ĕʭČğJäŎ ŏí ʭý Ğőù ĂŞ˒˙ŕù ŗ ōŰĚÝ ŏíĚŃ ˫ʭâŰʭċ ŏʭŞý ęĕ˰ʲĖŒŰʭŎĚĿˈŘ˓ŊˎāˎʭŎˎŐ˓ŎˎŐˎŞýˎŁˑĚˑĤ˓ ˎ̇ Ŋ˓ùŗˎûˑĚˑļ˓ ˎ̇ Ŋ˓ù
ʭ ˎ̇ ŊˎĂˏĤ˓ďˎŘ˓Ąˎğ˓ùĖˎĸ˓ýˎŏ˓

ˎ
ïŏˎŘÞŰŏˏíĚ˓ńˏŊ˓ùäµĸˑŎˎ˕˰ˇ˰ʯäĿʭÞŊù˰ʯäŒŞŋÝʴʷʳʺ˰ʲŁʵ�ʹʳʵ˰ˉ˔ˈĚáùŔ˙ŕŌĕĚŎŔµÝʭµŎ

ŐŞýŁĚĤŎŗûĚļŎĖŒĄĠŕʯĖőŗĚý˰ŏʭŞŎ˰ěùʯŐŎěùä÷ʭŖŒăĝùĚŕōŒÞőʯĞÏěùŏíŔÝŏíĚŃʭýŐŎ
Ėģʭýˇ

ŌʭµŞÏ˰āùĜµČĸŎ˰ŏʭŞŎ˰ęĕ˰ōŰĚÝ˰ŏíĚŃ˰ãęʭĨĐőù˰ĂŞĸŃŘŎ˰ŐŰù˰ŏùĖŒ˙µĤőùĕ˰ŗ˰łµŞńĐă˰˛µŕù˰ʯäµŖŊù˰ŏùęŗí

ŒŞŎě˰ęĕ˰ŔÝ˰Ăģùĕ˰ŏíĚý˰ùę˰ŏʭ˙ŋĠŎōŋŃ˰ōŰĚÝ˰ŏíĚŃ˰ĽęʭĸŎ˰ŗ˰ŌŘŋķ˰Ŕ˰ŏŘµŒĿ˰ŗ˰ęʭµćí˰łµŋē˰Ŕµý˰ŗ˰˫ĕĚµÝ˰äŰʭğĚĿ

ęĕ˰ĖŒ˙ģěęùãʭĄğùęōŖĿŔ×ĚŕĚĄŖýŗłŞ˙ķ˰äőíĚŃ˰ŌŘŋķ˰ŗ˰ãĚŞĠŀă˰ęʭćí˰ʭķĖŎ˰ŐŰù˰Ěý˰Ėŕʭģ˰
ĖőěùĕĚÐý˰ŏí˰Ěă

ŔŒŞŎě˰ęĕãʭŕŏŘáʭőŘá˰ʯĦµĨŃ˰ʯŉʭµĈŎù˰ʯŉŗĜµő˰ûʭþµğù˰ʯěʭµČķù˰ʯāʭµ÷ùĚŃ˰ʯŏíĚµŃ˰ĒŰęʭµă˰ʯäďŗ˰ĂēʭŒģ

ĂŊťĕőíĚŃ˰ãʭŕ
Ăğù˰ōăʭē˰˫ĜČĸŎ˰ʭý˰ĮþăĚŎ˰˛÷ʭĠŎ˰ĚŰʭğ˰ŗ˰ä

˰ĚŞĠŀă˰ŏʭŞŎ˰ŐŰù˰ęĕˈŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻˇʯ˰ãęŘýʭĤŞő˰ŐŰĖŊù˰ŌʭĴőěù˰ãĚŞµĠŀă˰ęʭµćí˰Ŕµŋ˙ċ

˰ōĄĤŕ˰ŏĚŃ˰ęĕ˰˫Ėģ˰ŔĄģʭâő˰ŉŘµļŎ˰äâĤŞÏʭŀċ˰ŗ˰äŕʭŞğ˰ ę˫ŗĕ˰ʭý˰äőʭŎĜ˙ŕ˰ĕŘċŗ˰ʭý˰ŔÝ˰äőĚŃ˰
Ăğù˰ãĚČŕ

˰ʯĒŰęʭĄŊù˰äĿ˰˛ŎʭÞŊù˰ʯĚŞćťù˰Őýù˕ʾˁʿˆ˰ʲŁʾʿ�ʿˀˁ˰ʯĀŰʭŖŒŊù˰ŗ˰ĀŰùĖþŊù˰ʯĚŞĈÝ˰Őýù˰ˉʾˆ˅ʽ˰ʲŌʾˀ�˅ʿ˰ʭµý˰ʯ˔

ŏʭŖċ˰ŗ˰ŏʭ˙Ŋʭķ˰ĂŰùęĕĽęʭµĸŎ ŗ Ě
˒
Þŀă Ōùę ŗ ĂĿĚá Ōùęí ŏʭáĖŰĕĂµĤá˰äŎŦµğùʯŔµý˰ãĚµĨķ˰ŔµÝ˰ãęŘį

˰ĒŰęʭă˰ʯŏʭ˙ŋÝŗĚý˕˰ĕʭŖő˰ĂĿĚĤŞÏ˰Ŕý˰ŗę˰ä˙ŋķ˰ŗ˰äğʭŞğ˰ʯäķʭ˙Ąċù˰ʯãĚÞĿ˰ĮŰùĚģ˰ŏí˰ęĕ˰ŗ˰ĕŘ˙ő˰đę˰ĖŰĖċ

˰ʯäýĚĸŊù˰ûĕťùʴʼʹʳ˰ʲŌʵ�ʴʴʹ˔
ŏí˫Ėģ ŏʭ˙ŋĠŎ ě˫ʭă ŉŘļŎ Ōʭ
˒
Þď ŔÝ ęŘįʯāęʭµĠē˰ĶĿę˰Ěý˰äĸğ˰ŗ˰ʭŕ

äőùĚŰŗĒŰęʭă˰ŔĄŀá˰Ŕý˰ŗ˰ĖőĕŘ˙ő˰ʭŕ˰ʯäŊŘļ˙Ŋù˰ĚĨĸŊù˰äĿ˰äŎŦğťù˰ōŊʭĸŊù˰ʯęŘþģ˕˰ŏùęʭâőʴʷʳʵ˰ʲŁʸʺ˰ěù˰˔

˕˰ŏʭēęĕʭŖý˰ĖŞĸğŘýù˰ʭă˰ŘÝťŘŕ˰ĚĨķʺʴʹµʺʶʹ˰ʯĂµøŞŕ˰ʯüµį˰ōµŋķ˰ʯ˫ĖµŒýùĖē˰ŘĄŰʭµČŊŗù˰ĖµőěĚĿ˰˔µµŕ

˙ĸŎ˰ʯāʭŞýĕùĒŰęʭă˰ŗ˰ãěęŗʭĤÝ˰ʯãęʭĂµĤá äµ
˒
ŃĚĄŎ ŏí āʭµŞ˒ŋČă ŗ ŌŦµğù Ŕý ŐŰŘő ˫ʭâő Ěý ŏŗĜĿù ãęʭâő

˰ʯʭŕĚīʭď˰ŗ˰ʭŖŞīʭŎ˰ŏùĚŰù˰ʯĚþŊùŗ˕ʴʷʳʸ˰ʲŁʺʴ˔


Ġŀă˰ŏʭŰĚċ˰ŏʭŞŎ˰ŐŰù˰ęĕʭŒĈĄĠŎ˰ĜŞő˰ãĚŞĠŀă˰üĄÝ˰ľŞŊðă˰ŗ˰ĚŞ˰˛Þµģ˰ãĖµŒ˙őùŘă˰ãĚŞĠŀă˰ĂÝĚď˰ŗ˰ĕŘþő

˰ŏŘØ˙ŕ˰äâŒğùĚá˰ęʭćí˰ŗ˰ĂĿĚáˈ÷ʭńď˰ŗ˰˛ŰĜŒĄŊù˰ÛęùĖŎ˛ŰŗðĄŊù˰łˇ˰ʯˈŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏʭµŒ˙Ŋù˰ĎĄĿˇ˰ʯ

ˈ˛ŰĜŒĄŊù˰äőʭĸŎ˰äĿ˰˛ŰŗðĄŊù˰ûʭþŊˇ˰ʯˈĮŞĐ˙Ŋù˰ĚĐþŊùˇ˰ʯˈōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀă˰ˇ˰ŗˈ˰ŏíĚµńŊù˰ü÷ùĚĻ˰ĚŞĠŀă



ʶʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϯϭͲϱϲ
$1�,19(67,*$7,21�2)��4,5$$¶7��,1�7+(�,17(535(7$7,21�2)�

�*+$5$,%�$/�485$1�$1'�5$*+$,%�$/�)854$1�
�������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗˇʯěŗĚµý ŗ ęŘµŖĳ ŌŦµğù ŏʭµŖċ ŗ ĂŒ˒ğ ˛ŕù ãĚŞĠŀă ŔŎŘĴŒŎ ęĕ ãęŘýʭĤŞő ŐŰĖŊù ŌʭĴő

ŞĠŀă˰ōŋķ˰ęĕ˰äŰťùŗ˰˫ʭâŰʭċ˰ŗ˰ĂĿʭŰĕŘ˙ő˰ùĖŞÏ˰äŎŦğù˰àŒŕĚĿ˰ŗ˰ĚʯŔý˰ĕęŘµŎ˰ŗ˰ŉŗùĖµĄŎ˰ŏʭŒØ˙ŕ˰ŔÝ˰ãęŘį

˰˫ĕʭŀĄğùĢőùĕ˰˛ŕù
Ăğù

˰āʭµÞő˰ĕĚÝĕʭµŰ˰ŗ˰ãęŘýʭµĤŞő˰ĚŞµĠŀă˰ĖµŒ˙ĿĖŕ˰ŗ˰äµ˙ŋķ˰ęʭĄēʭµğ˰ŗ˰ãęŗíŘµő˰üþğ˰Ŕý˰Ěīʭď˰ĢŕŗÚÏ

˰ōµŖŎ˰ĚŞµĠŀă˰ŗĕ˰ěù˰ŏí˰ŔĄĠŰʭģ˰˫ĕʭŀĄğù˰Ŕý˰ĂŰʭŒķ˰ʭý˰ʯōŰĚÝ˰ŏíĚŃ˰ĽęʭĸŎ˰ŗ˰ŌŘŋķ˰ŔħĚķ˰ęĕ˰Ěćù˰ŐŰù˰ĖŒ˙ģěęù

ˈŊùĽʭĤÞˇʯ˰ŗ˰ãĚĤĔŎěˈüŞļŊù˰ĎŞăʭŀŎ˰ˇµ˰ ĚŞþÝ˰ĚŞĠŀă˰µʯãěùę˰ĚĔĿʯʭý ŗ ĂŒ˒ğ ˛ŕù ãĚŞĠŀă ąùĚŞŎ ęĕ

˰Ľęʭµĸ˙Ŋù˰ÿĚµ÷ùĕ˰ŐµŰù˰ãùŘµĄĐŎ˰˛ŞŋĐă˰ʭý˰ʭă˰Ăğù˰ŏí˰Ěý˰ ę˫ʭý˰ŐŰù˰ęĕ˰ä˙ŋķ˰łŞńĐă˰ŐĄĿĚâő˰ŌʭČőù˰ěù˰äŕʭá í

˰Ěý˰ĜÝĚ˙ă˰ŗ˰ãĚŞĠŀăˈāʭ÷ùĚńŊù˰ˇŔý˰ŏùŘŒķ˰ŔőʭáęʭŖ×˰ŐŰŗʭŒķ˰ěʭĄĤŞÏˈŘŃŘŊù˰ʯāʭ÷ùĚńŊù˛µŰŗðĄŊù˰ʯĚŞĠŀĄŊù˰ʯĽ˰ˇ

˰ãʭŕęʭŞĸŎ˰ŗ˰ʭŕĕĚÝęʭÝ˰ʯ˫ʭâŰʭċ˰äğęĚý˰ŗ˰äĿĚĸŎ˰Ŕý˰ŏíĚńŊù˰ü÷ùĚĻˈĂµ÷ùĚŃ˰ˇŔµý˰ŏùŘŒķ˰ęĕ˰ʭµŒĄķù˰˛µýʭŃ˰äµŒĿ

˰ŔþŒċ˰ŔÝ˰Ăğù˰ĚÝė˰ŏʭŰʭģ˰
ĕěùĕĚÐý˰ĚŞĠŀă˰ŗ˰äőíĚŃ˰ŌŘŋķʭă˰ãęŘýʭĤŞő˰ĚŞĠŀă˰ěù˰ęŘÝĘŎ˰äµĤŕŗÚÏ˰ĕęŘŎ˰ŏŘŒÝ

ĢŞÏ˰łŞńĐă˰ŗ˰ŔĄĿĚâő˰ęùĚŃ˰˛ńĄĠŎ˛ŞŋĐă˰ŗ˰ľŞħŘă˰ʭý˰ŗęę˫ùĜá˰ŔµŎùĕù˰ęĕ˰ßĚĄµğ˰ûʭµĄÝ˰ŐµŰù˰ãĚŞĠŀă˰ãʭŕ

ŌŘµŖŀŎ˰˛µŞŋĐă˰Ŕý˰ŗù˰ãĚŞĠŀă˰˫ŘŞģ˰ŗ˰ãęŘýʭĤŞő˰ŐŰĖŊù˰ŌʭĴő˰ä˙ŋķ˰˫ʭâŰʭċ˰äĿĚĸŎ˰ěù˰ĞÏ˰āęŘµħ˰ãěùĕĚÏ

ŔőŘ˙ő˰ĕĚÝĕʭŰ˰ŗ˰ŏʭĤŰù˰ãŘğ˰ěù˰ŔĄĿĚáäŎ˰äőíĚŃ˰ōŞŕʭŀŎ˰Ěý˰ŏí˰ĚŞćðă˰ŗ˰āʭ÷ùĚŃ˰ʭý˰ĮþăĚŎ˰ãʭŕ
ĕěùĕĚÏ

ʴ
ãęŘýʭĤŞő˨ãĚŞĠŀă˨ġŗę˨ŗ˨ˮĚŞğ

˨
ľŊùäķʭ˙Ąċù˨ŗ˨ãĕĚĿ˨āʭŞď

ŐĠďŐýĖ˙ĐŎŐýŐŞĠďä˙ŃʯãęŘýʭĤŞőŌʭĴőʯŐŰ
˒
ĖŊùĽŗĚĸŎŔýŌʭĴőĉĚµķťùŗłµ

˒
ńĐŎʯäµğŘį

ĖģęŔĄĿʭŰŗōŞńŎęŘýʭĤŞő˫ĕŘýŗĂˑþĠőŔýęŘýʭĤŞőęĕŔŞ˙ĠăãŗŔþŋĻĕęùĕʯŔ×Ěáùʯ˛ħùŏùĖőʭēŗüĠő

ŗùŔýĚŖģōŃäŖĄŒŎäŎĕĕĚá˕˰ʯÿʭķŘŊù˰ĀŞļý˰ʯäįŘŞğʾˀˆˆ˰ʲŁʾ�˂ʿ˂ˉäŒÞŊù˰ʯä˙Ńŗ˰ʯûʭµńŊťùʾˆ˄ʽ

˰ʲŌˀ�ʿ˂˃˔
ĂŞĨĔģ˰ŗ˰ōċùĚă˰üĄÝ˰ęĕ˰ãęŘýʭĤŞő˰ä˙ŋķ˰ŏĖŎíĚý˰ŗ˰āʭŞď˰ŏùęŗĕ˰āʭŞ÷ĜċŔý˰äğʭŒģ˰ęŘį

ŔþŒċ ěù äēĚý ŏŘŎùĚŞÏ ´ùęí ĽŦĄēù ŗ äáĖŒÝùĚÏ āʭþċŘŎ ĚŎù ŐŰù ŗ ŔĄĤâő ŏʭŞý łŀĄ˒Ŏ ŗ łŞŃĕ˰āʭµŞď˰ãʭŕ

ý ľ
˒
ŊòŎŔ˫ĕęŗí˰ōŕùĚĿ˰ùę˰ŗù˰ãĕʭńĄķù˰üŕĘŎ˰˫ÚŰŗŔý˰
ĂğùŔőŘáġęùĜµá ŗù Ėµ

˒
ŊŘă ěù äĨĔĤŎ ĒŰęʭă ŔÝ ãù

˰ûʭĄÝ˰ěù˰äĸīŘŎ˰ęĕ˰ŏŘŒĴŊù˰ľĤÝ˰üďʭħ˰ùę˰ãŗ˰āʭĿŗ˰ŉʭğ˰ŗ˰˫ĖĤőʺʵʻ˕˰µŕ˰ľµĤÝ˰ʯŔµŀŞŋē˰äċʭµď

ŏŘŒĴŊù˰ʯʾˆ˅ʿ˰ʲŌʵ�ʴʴʼʸ˔ʯ˰ĚâŰĕ˰äĤĔý˰ęĕʻʵʻ˕˰µŕŏʭµ˙ŕ˰ʲʵ�ʴʳʹʵ˔ˉ˰ěù˰ùę˰ãŗ˰ĚµâŰĕ˰ãʭµċ˰ęĕ˰ŗ

˕˰ãĚ˙Ń˰ōŖő˰˫Ėğ˰ŐŰěʭĻí˰´ʭ˙ŋķŏʭ˙ŕ˰ʲʵ�ʴʺʹʶŋŃ˰˔äŎ˰ĕùĖ˙ĖŒÝ
Ŕý˰ĀµŰĖŕ˰ãĕùĖµļý˕˰ãĕùĖµļý˰ŔµÝ˰ãęŘį

˰ʯŐŞĿęʭĸŊùʴʼʻʵ˰ʲŌʴ�ʵʻʶŔµŎĖńŎ ęĕ ãęŘýʭµĤŞő ĚŞµĠŀă łµ
˒
ńĐŎ ʯĩŘµķ ōŞŕùĚµýù ŗ ĕŘµē ŉŗ˒ù ŉŘŃ ęĕ ˔

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˕ʴʶʻʴ˰ʲŁʴ�ʶ
ĖŒĄĠŕ˰ĚĴő˰ŐŰù˰Ěý˰ʯ˔



ʶʸ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äőùĚŖį˰ßęĜý˰ʭŃí˰ĒŞģʯĄēʭĠő ŐŞ˒ĸŎ ùę ãęŘýʭĤŞő āʭĿŗ ŉʭğ˰˫ĕě˰ŐŞµ˙Ĕă˰ōĄµĤŕ˰ŏĚµŃ˰˛÷ùŗù˰ùę˰ŏí˰ŗ˰Ŕ

˕˰ĂğùĀĸŰęĘŊù˰ʯäőùĚŖă˰ßęĜý˰ʭŃíäŊùľŞőʭĨă˰ʯĀĸŞĤŊùʾˁʽˀ˰ʲŁʴʹ�ʶʴ˔
˰ʭµŖŒă˰ĜµŞő˰ĀµŊʭĐÝ˰ʭµīę˰Ěµ˙ķ

˰ŉʭğ˰ãęŘýʭĤŞő˰ŔÝ˰˫ĕŘ˙ő˰ʭŀĄÝù˰ŐŰĖýʻʵʻʯŐŞŀ
˒
Ŋòµ˙Ŋù ōµČĸŎ ʯĀµŊʭĐÝ˕ Ăµğù ˫ĕŘµý ˫Ėµőě µµŕʴʶʻʴ˰ʲŁ

ʶ�ʵʻʴ˔
˰ěù˰ĞÏ˰ãęŘýʭĤŞő˰āʭĿŗ˰ŔÝ˰Ăğù˰ŏí˰Ěý˰äŋÝęě˰ŉʭğʻʸʳ˰ʯŌŦµķšù˰ʯäµŋÝęě˕˰˫ĕŘý˰µŕʴʼʻʷ˰ʲŌ

ʵ�ʵʴʹ˰ŉŦµċ˰ʯäőʭµċĚċ˰Ŕý˰ÜŰĕĜő˰ŗ˰ãĚ˙Ń˰ōŖő˰˫Ėğ˰ãùĖĄýù˰ŏùĖŒ˙Ĥőùĕ˰ěù˰ùę˰ãŗ˰ãęʭĠőùŘē˰ãŘğŘŎ˰ŗ˰˔

˰ŉʭğ˰Ŕý˰ŔĄģĘáęĕ˰äőŦńĠķ˰ĚČď˰Őýù˰ŗ˰äőùŗĕ˰ŐŰĖŊùʻʸʵ˰ʯĶŊʭµİŊù˰ęĖþŊù˰ʯäőʭÝŘģ˕˰µŕʴʼʺʻ˰ʲŁʴ�ʻʺ˰˔

˕˰Ăğù˰ŔĄĠőùĕ˰āʭīŗę˰ʯãęʭĠőùŘē˰ãŘğŘŎʭŒČŊùā˰ʯʾˀˆʽ˰ʲŁʶ�ʴʳʵ˔
˰ùę˰ãęŘýʭµĤŞő˰ĜŞő˰ŐŞŎù˰ŐĠĐŎ

˰ŉʭğ˰ěù˰ĞÏ˰˫Ėőě˰ŗ˰ãĚ˙Ń˰ōŖő˰ŏĚŃ˰Įğùŗù˰ŏùĖŒ˙Ĥőùĕ˰ěùʻʸʳµŕĂµğù˰ŔĄģʭâőù˕ŏʭµŞķù˰ʯŐŞµŎù˰ʯĀĸŞµĤŊù

ʾˆ˅ˀ˰ʲŌʸ�ʵʷʻ˔


ãęŘýʭĤŞő˰āʭŞď˰ ę˫ŗĕ˰ŐŞ˙Ĕă˰ŏŘŎùĚŞÏ˰´ùęí˰ĽŦĄēù˰Ăĸğŗ˰ŔĴďŦŎʯ˰ãĚŰĘµÏʭő˰ŏʭÞŎù˰ěù˰äÝʭď˰ĕŘē

Ńù˰ŐŰù˰ěù˰ãęʭŞĠý˰ġĚŰĘÏŏí˰ŗ˰Ăğù˰ŉùŘäŎ ˛ħʭď ĚŞĠŀă ęĕ ľ
˒
ŊòŎ ġęùĜá äğęĚý ěù Ŕ×ĖµŰíʯ˰Ăµğù˰ŏí

˰˫Ėőęʭâő˰äáĖőě˰ ę˫ŗĕ˰ŔÝˈŏíĚńŊù˰ü÷ùĚĻˇ˰ŉʭğ˰ěù˰ĢŞÏʺʶʳĢŞµÏ˰Ő÷ùĚŃ˰ŗ˰Ăğù˰ŔĄĿʭŞő˰ŏʭŰʭÏ˰µŕ˰Ėŕʭµģ˰ŗę

ĂğʭķĖŎ˰ŐŰù˰Ěý
äŎ˰ ę˫ʭµģù˰ãĖŒ˙ģěęù˰ĂńŞńď˰Ŕý˰ĕŘē˰ãęŘýʭĤŞő˰ʯĚŞĠŀă˰´ʭŒćù˰ęĕ˰ĵŘµŃŗ˰äĿʭµő˰ŔµÝ˰ĖµŒÝ

ŞÏ˰ãŗ˰āʭĿŗ˰ŉʭğ˰ěù˰Ģʺʵʼ˰ʲĂğù˰µŕˈŉʭğ ŏʭĬŎę ōĄŀŕ ŗ ĂĠŞý ęĕ ľ
˒
ŊŘŎʺʵʼ˰ ę˫Řµğ˰ĚŞµĠŀă˰Ŕý˰µŕ

Ăğù˰˫ĖŞğę˰ęĖŃ˕˰ˇ˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞőʴʶʻʴʲŁʶʳ�ʴʷʶ˔
˰ŔµĄŀá˰Ŕµý˰ŐŞŒØ˙ŕ

ãęŘýʭĤŞő˰ĚŞĠŀă˰łńĐŎʯŉʭğ Ěŀħ ˛÷ùŗù ˫Ėőęʭâő éĦő Ŕý ûʭĄÝ ľŞŊðă Ōʭ˙ăù ŏʭŎěʺʶʳ˰Ăµğù˰˫ĕŘµý˰µµŕ

˕ʲŏʭ˙ŕʶʳ�ʵʶʺ˔ˉ˕˰ŏíĚńŊù˰ü÷ùĚĻ˰ĚŞĠŀă˰üďʭħ˰ŔĄŀá˰ĝʭğùĚý˰ŗʲŏʭ˙ŕʶʳ�ʵʶʹ˰ŔĄĿʭŰ˰ùę˰ŏí˰łŞĿŘă˰ŔÝ˰˔

äŋķ˰ĂĿŦē˰ŏùęŗĕ˰ʭý˰üğʭŒĄŎ˰ùę˰ĢýʭĄÝ˰ŔÝJ˰ʯĀýʭĐµĨŊù˰ĜµŞŞ˙ă˰äµĿ˰Āýʭµħţù˰ʯäőŦńĠķ˕˰µ˰ ŉʭğ˰ĊŒÏ˰µ

ʴʶʵʻ˰ʲŁʷ�ʵʺʴäŎ˰˛ħʭď˰ʯĖőʭğę˰Ōʭ˙ăù˰Ŕý˰˔˕˰äőʭŎě˰˫ĕŗĖĐŎ˰ęĕ˰ĚŞĠŀă˰ŐŰù˰ŔÝ˰ĕŘģʺʵʸµʺʶʳ˰˔µµŕ

˫ĕŗĖĐŎ˰
Ăğù˰˫Ėģ˰ŔĄģʭâő˰ĚµâŰĕ˰ŗ˰ŌŘµČő˰ʯûĕù˰ŔµŒŞŎě˰ęĕ˰ùę˰ãęʭŞµĠý˰üµĄÝ˰ŏí˰ěù˰˛þŃ˰ãęŘýʭĤŞő˰ŔÝ˰ãù

˕˰Ăµµğù˰ŔĄµµģʭâő˰āʭķŘµµīŘŎ˰ʯŏʭµµŃĚŀŊù˰üµµ÷ʭĻę˰ŗ˰ŏíĚµµńŊù˰üµµ÷ùĚĻ˰ʯãęŘýʭµµĤŞőʴʶʻʴʲŁʵ�ʴʻ˰ʯʷ�ʻʶ˰ʯ

ʴʶ�ʴʳʺ˔ʯŔýŔµŎĖńŎ ùę ĂµŞ˒ýĚķ ŗ ûĕù ōŋķĥʭē āęŘħ Ŕý ŗ ŌŘŋķ ŐŰù ʯĚŞĠŀă Ŕ˙ăʭē ęĕ ŔÝ ãęŘį˰ãù

äŎĚý˰ŏíĚŃ˰ĚăĚý˰ōŖĿ˰ãùĚý˰˛ĨĄŎĢőùĕ˰ŐŰù˰ãĚŞáùĚĿ˰ęĕ˰ĕŘē˰ġŦă˰ŗ˰ĕęʭ˙ģ˰ęĕ˰üµĄÝ˰ŐŰĖµŒ×˰ľŞŊðă˰ŗ˰ʭŕ

äŎ˰ĕùĖ˙ŋŃ˰ĚćòŎ˰ŗ˰ĖŎíęʭÝ˰äģŦă˰ùę˰ĵŘīŘŎ˰ŐŰù˕˰ĖŒÝ˰ʯŏʭµŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞőʴʶʻʴ

ʲŁʶʳ�ʵʶʺ˔
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�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϯϭͲϱϲ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

Ěý ĜŞő ŗù ŗ ŔĄĿʭŰ ä
˒
ŋČă ġĚŞĠŀă ęĕ Ŕ×Ěáù ãęŘýʭĤŞő ãĕʭńĄķù üŕĘŎĎŰĚµĨă ĕŘµē ŏĕŘý ĂŒ˒ğ ˛ŕù

˫ĕŘµµ˙ő˰ʭµµŎù˰ˉʯŐŞµµńĄ˙Ŋù Āµµīŗę ʯäµµĠŋČŎ˕ ŔĄµµĠőùĕ ŔĸŞµµģ ùę ãŗ ŉŗ˒ù äµµĠŋČŎʴʶʼʼ˰ʲŁʴʴ�ʶʳʵ˰ŗ˰˔

˕˰ãęʭĠőùŘē˰āʭīŗę˰ʯãęʭĠőùŘē˰ãŘğŘŎāʭŒČŊù˰ʯʾˀˆʽ˰ʲŁʹ�ʴʶʵµʴʷʷ˕˰ŐŞµŎù˰ŐµĠĐŎ˰ŗ˰˔˰ʯŐŞµŎù

ŏʭŞķù˰ʯĀĸŞĤŊùʾˆ˅ˀ˰ʲŌʸ�ʵʷʻŔĄēùĕĚÏ˰ãŗ˰ęʭĄŀá˰˛ŞŋĐă˰ŗ˰˛ńő˰Ŕý˰˔ęĕ˰ŐŰù˰
Ėőù˰ŗ˰ŔĸŊʭİŎ˰ŔÝ˰Ăğù˰äŊʭď

Ŏ˰ęĕ˰ãŗ˰āʭĐŰĚµĨă˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ęĕ˰ãęŘýʭĤŞő˰ĖŰʭńķ˰ŗ˰´ùęí˰äğęĚý˰ŔµńĿ˰Ěµý˰ĜµÝĚ˙ă˰ʭµý˰äµŖńĿ˰˛÷ʭµĠ

äĸĿʭģý ĶŞ˒Ĥă Ėńő ŗ ĕ˒ę ŗ ĂŒ˒ğ ˛ŕù ęʭÞĿù āʭþćù ęĕ ġŦă ŗŔäý˰ãĖŕʭģ˰ʯĂŎʭŎù˰ĆĐý˰ęĕ˰˫ÚŰŗ˰ęĕ˰˛ŰĖµý

˕ Ăğù ľ
˒
ŊòŎ ŏĕŘý ÜŋĠŎ äŒ˒ğ āʭþćùíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˰ʯŏʭµŃĚŀŊù˰üµ÷ʭĻę˰ŗ˰ŏʴʶʻʴʲŁʵ�ʵʷʼ˰ʯ

ʹ�ʴʴʷµʴʴʺ˰ʯʵʺ�ʻʶʶʳ�ʴʴʵ˰ʯʶʳ�ʵʶʹ˔
ěùŐŰùĖ˙ĐŎ˰ĚĄÝĕ˰ŗę˰ŏùŘŒķ˰˛Űė˰ĜŞő˰äþŕė˰ŐŞĠďˈ˰äĿ˰ĞŞŊ

ŔĸŞĤă˰äŋķ˰ŉĖŰ˰ʭŎ˰ãęŘýʭĠŞŒŊù˰ĚŞĠŀă˰ˇäŎ ĎŰĚĨă ãęŘýʭĤŞő ŏĕŘý ĂŒ˒ğ ˛ŕù Ěý˰ŔµÝ˰Ăµğù˰ŏí˰Ěµý˰ŗ˰ĖŒÝ

ʯäþŕė˕ ĂĠŞő Ăğĕ ęĕ ãŗ ĶŞ˒Ĥă Ěý äŒþŎ ŐńĄŎ äÝęĖŎ˰ʯŏŗĚĠŀ˙Ŋù˰ŗ˰ĚŞĠŀĄŊùʴʶʼʹ˰ʲŁʴ�ʶʶʴ˔


˨ʲûāʭýŘĄÞŎ˨ŗ˨ęʭćí

˰ĚµÝė˰ãęŘýʭµĤŞő˰äµ˙ŋķ˰āʭµŞď˰ŏŘµŎùĚŞÏ˰ùę˰äőùĖµŒ×˰üµŋİŎ˰ʯĒŰęʭă˰ŗ˰ōċùĚă˰üĄÝ˰ŔÝ˰Ăğù˰ŏí˰łď

˫ĕĚÞőüİŃ˰ʯŏʭĤŰù˰ĕʭĄğù˰ĚÝė˰Ŕý˰ʭŖŒă˰ŗù˰˛˙ĄĐŎ˰ŏùĕĚáʭģ˰ŗ˰ĖŞăʭğù˰ŏʭŞŎ˰ěù˰ŗ˰ĖőùäĿŘµĄŎ˕˰ãěùĚŞµģ˰ŐŰĖµŊù

ʺʴʳŔĄēùĕĚÏ˰˔µŕ˰ĖŒ˙Ĥőùĕ˰
Ėőù˰ĚŞĨő˰ŔċùŘē˰ĕĚáʭģ˰ŗ˰ĂøŞŕ˰ʯāʭŞīʭŰę˰ʯłİŒŎ˰ŔŒŞŎě˰ęĕ˰ʯüŕĘŎ˰äĸĿʭģ

äĿŘĄŎ˕˰äğŘį˰ŐŰĖŊùʹʺʵ˰Ŕŋ˙ċěù˰ĕŘē˰ęʭćí˰ěù˰äēĚý˰ŌʭĴő˰ŔÝ˰˔µŕˈŏʭµŃĚŀŊù˰üµ÷ʭĻę˰ŗ˰ŏíĚµńŊù˰ü÷ùĚĻ˰ˇ

˕ŏʭŞķù˰ʯŐŞŎù˰ʯĀĸŞĤŊùʾˆ˅ˀ˰ʲŌʸ�ʵʷʺ˔ʯ˰ʯĚŞĠŀă˰ęĕˈĚĳʭŒ˙Ŋù˰ĎŞńŒă˰ĚĨĄĔŎ˰äĿ˰Ě÷ʭĨþŊù˕˰ˇŏʭŞķù˰ʯŐŞŎù

˰ʯĀĸŞĤŊùʾˆ˅ˀŌ˰ʲʸ�ʵʷʼ˔ʯ˰ŗ˰äğʭŒģęŘő˰ęĕˈĚŰĚĐĄŊù˰ĚŞþĸă˰ˇ˰ĀĸŰęĘŊù˰ʯäőùĚŖă˰ßęĜý˰ʭŃí˕äµŊù˰ľŞőʭµĨă

˰ʯĀĸŞĤŊùʴʷʳʶ˰ʲŁʴʹ�ʶʴ˰ʯʵ�ʷʻʳ˔ŌŘČő˰ŗ˰ĂøŞŕ˰ęĕ˰ʯ˰ŗ˰ęʭµćí˰
Ăµğù˰˫ĕŘµ˙ő˰ŐŰŗĖµă˰ãŗ˰āęʭµģù˰Ŕµý˰ùę

äŎ˰ùę˰ĉĚķťù˰ŌʭĴő˰ä˙ŋķ˰āʭýŘĄÞŎ˰ʯāʭŞµīʭŰę˰ʯäµýĚķ˰ŗ˰ûĕù˰ōŋķ˰ʯĚŞĠŀă˰ŗ˰äőíĚŃ˰ŌŘŋķ˰ŐŰŗʭŒķ˰ęĕ˰ŏùŘă

øŞŕĕùĕ˰ãʭċ˰ŌŘŋķ˰ĚâŰĕ˰ŗ˰Ă�˰ˉĚŞĠŀă˰ŗ˰äőíĚŃ˰ŌŘŋķ˰ĵŘīŘŎ˰ęĕˈŏíĚµńŊù˰ĽʭµŃŗù˰ˇ˰ʯãęʭµĠőùŘē˰ãŘµğŘŎ˕

˰ʯāʭŒČŊù˰āʭīŗęʴʶʼʳ˰ʲŁʶ�ʴʳʵ˰ʯŌŦµķšù˰ʯäŋÝęě˰ʯʴʼʻʷ˰ʲŌʵ�ʵʴʹ˰ʯ˔ˈ˛µŰŗðĄŊù èüµ
ˏ
Ŋ˰ˇ˰ãŘµğŘŎ˕

˰ʯāʭŒČŊù˰āʭīŗę˰ʯãęʭĠőùŘēʴʶʼʳ˰ʲŁʶ�ʴʳʵ˰ʯĀĸŞµĤŊù˰ľŞőʭµĨă˰äµŊù˰ĀµĸŰęĘŊù˰ʯäµőùĚŖă˰ßęĜµý˰ʭŃí˰ʯ

ʴʷʳʶ˰ʲŁʴʻ�ʵʻʷ˰ʯĀĸŞµµĤŊù˰ŏʭµµŞķù˰ʯŐŞµµŎù˰ʯʴʼʻʶ˰ʲŌʸ�ʵʷʻ˰ʯ˔ˈŏʭµµŃĚŀŊù˰üµµ÷ʭĻę˰ŗ˰ŏíĚµµńŊù˰üµµ÷ùĚĻ˰ˇ

˰ʯŏíĚµńŊù˰ŌŘŋķ˰äĿ˰ŏʭĿĚĸŊù˰˛ŕʭŒŎ˰ʯäőʭŃęě˕ʴʶʺʵ˰ʲŁʴ�ʸʶʹ˰ʯäőʭµýʭŞē˰ãĜµŰĚþă˰ʯµőʭĐŰęĀûĕťùʴʶʸʺ

˰ʲġʹ�ʴʼʺäĿĚĸŎ˰ʯäŊŘĿěĕ˕˰ûŘĠŒŎ˰ŏíĚŃ˰Ŕ˙ċĚă˰ŗ˰˔Ŕ˙ċĚăãùŐµŖÝěùŏíĚµŃōŰĚµÝĚµćù˰ʲŌʭµĴőŐŰĖµŊù

ʭĤŞőãęŘý˕ŏĚŃōĄĤŕ˰ʯ˔ãĚČŕʴʶʺʻ˔ġ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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˰ˉäýĚķ˰ŗ˰äýĕù˰ŌŘŋķ˰ŔŒŞŎě˰ęĕˈť˰Ōù˰āùĚµÞő˰˛µ˙ČŊù˰ŏï˰ŏʭµŞý˰äĿ˰ĀŞŋ˙ČŊù˰ˇ˰ʯĀĸŞµĤŊù˰ŏʭµŞķù˰ʯŐŞµŎù˕

ʴʼʻʶ˰ʲŌʸ�ʵʷʻ˰ʯ˔ˈäÝʭÞµğ˰ŌŘµŋĸŊù˰čʭĄŀŎ˰čĚģ˰ˇ˰ʯŐŞŀŊòµ˙Ŋù˰ōµČĸŎ˰ʯŔµŊʭĐÝ˕ʴʶʻʴ˰ʲŁʶ�ʵʼʴ˰ŗ˰˔

ˈŌʭĴő˰čĚģ˰ˇŔý˰ŏùŘŒķęĕ˰üċʭď˰Őýù˰ŔŞĿʭģ˰Ěý˰ľŞİŊ˰ŗ˰ĶŎʭċ˰äďĚģʯĽĚħ˰ōŋķ˰ęʭµý˰ŐŰĖµŒ×˰ŔÝ˰äýʭĄÝ

ě˫Řď˰ęĕ˰ĞŰęĖµă˰ĕęŘŎ˰ŏŘĄŎ˰ěù˰ŗ˰Ăğù˰˫Ėģ˰ŔĄģʭâő˰ŏí˰Ěý˰ãĖŒ×˰äģùŘď˰ŗ˰˫ĖŞğę˰Ķþį˰Ŕý˰ŏùĚŰù˰ęĕãʭµŕ

ěù˰ŔŞ˙ŋķ˰ãęŘýʭµĤŞő˰Ľʭµħŗù˰ěù˰ŔµÝ˰ŌʭµĴő˰Ŕý˰ûʭĄÝ˰Ōʭő˰ŔÝ˰Ăğù˰ĚÝė˰ŏʭŰʭģ˰
Ăğù˰˫ĕŘý˰ľČő˰ ě˫Řď˰Ŕŋ˙ċ

ĂğùʯĂğęĕʭő ãĚŎù ŏí ŏĖőùŘē ĕ
˒
ĖĤŎ ŗ ŔĄĤá ŔĿʭīùĂğù˕˰ľŞőʭµĨă˰äµŊù˰ĀµĸŰęĘŊù˰ʯäµőùĚŖă˰ßęĜý˰ʭŃí

˰ʯĀĸŞĤŊùʴʷʳʶʲŁʴʶ�ʶʴʶ˰ʯ˰ʯĀýĚĸ˙Ŋù˰ŗ˰ĀŞýĚĸŊù˰āʭķŘþİ˙Ŋù˰ōČĸŎ˰ʯĝʭŞŊù˰ľğŘŰʾˀˁ˃ʲŁʵ�ʴʻʹʳ˔


˰ˉŌŘµŋķ˰ĚâŰĕ˰ŗ˰ĂøŞŕ˰ʯāʭŞīʭŰę˰ĵŘīŘŎ˰ęĕˈĚĳʭµŒ˙Ŋù˰ĎŞµńŒă˰ĚµĨĄĔŎ˰äµĿ˰Ě÷ʭµĨþŊùˇ˰ûʭµĄÝ˰˫ĖµŰĜá˰ʯ

ˈʭŰùĚ˙Ŋù˰ŗ˰ĚĳʭŒ˙Ŋù˰ˇý˰ŐŞĠĐŊù˰Őý˰Ė˙ĐŎ˰äŋķ˰äýù˰Ŕý˰ûŘĠŒŎ˰
Ăµğù˰ãĚµĨþŊù˰ōĈµŞŕ˰Őý˰˛Ŗğ˰Őý˰ŐĠĐŊù˰Ő

ōŕ˰ěù˰ŗ˰ãěùĚŞģ˰üİŃ˰ĕĚáʭģ˰äğęʭĿ˰ŐĠĐŊù˰äýù˰ŐŰĖŊù˰ŉʭ˙Ý˰ĮğŘă˰ŔÝ˰ãĚćù˰ŔĄµĤá˰čĚµģ˰ãęŘýʭĤŞő˰ŏʭğęĕ

˰ʯĀĸŞµĤŊù˰ľŞőʭµĨă˰äµŊù˰ĀµĸŰęĘŊù˰ʯäőùĚŖă˰ßęĜý˰ʭŃí˕˰Ăğù˰˫ĖŎíęĕ˰ęʭĨĄēù˰Ŕý˰ŌʭĴő˰ĮğŘă˰ŌʭČőùĚğ˰ŗʴʷʳʶ

ʲŁʷ�ʷʹʺ˰ʯĀĸŞĤŊù˰ŏʭŞķù˰ʯŐŞŎù˰ʯʴʼʻʶ˰ʲŌʸ�ʵʷʻµʵʷʼˈ˰
˔ĚŰĚĐĄŊù˰ĚŞþĸă˰ˇ˰ęĕ˰ãęŘýʭµĤŞő˰ŔÝ˰Ăğù˰äýʭĄÝ

˰čĚģˈäİĠČ˙Ŋù˰ĚŰĚĐă˰ˇ˰ĚµŞþĸă˰ʭý˰ŏí˰ěù˰ŏŘŒĴŊù˰ľĤÝ˰üďʭħ˰ŗ˰ŔĄģŘő˰äőŗĚŞý˰Ė˙ďù˰Őý˰Ė˙ĐŎ˰ŏʭĐŰęŘýù

ˈĚŞþĸĄŊù˰ĚŞĠŀă˰ˇäŎ˰ĕʭŰ˰ʯŏŘŒĴŊù˰ľĤÝ˰ʯŔŀŞŋē˰äċʭď˕˰ĖŒÝʴʼʻʵ˰ʲŌʵ�ʴʸʼʷ˰ʯĕùĖļþŊùãʯĖŕŰĀĿęʭµĸŊùŞŐ

ĿäŀŊò˙Ŋù˰´ʭ˙ğïŞŐʴʼʻʵʲŌʴ�ʵʻʶˈ˰
˔ÿĚÝĘĄŊù˰ĎŞīŘă˰ˇ˰ŔµċùŘē˰ÿĚÝĘµă˰ûʭµĄÝ˰Ěý˰ęŘŖĤŎ˰ŗ˰˛ŎʭÝ˰äďĚģ

˰ŉʭğ˰ęĕ˰˫Ėőęʭâő˰ŔÝ˰Ăğù˰äğŘį˰ŐŰĖŊù˰ĚŞĨőʺʴʴ˰ʯãęʭµĠőùŘē˰ãŘµğŘŎ˕˰Ăµğù˰˫Ėőʭµğę˰Ōʭµ˙ăù˰Ŕý˰ùę˰ŏí˰µŕ

˰ʯāʭŒČŊù˰āʭīŗęʴʶʼʳ˰ʲŁʶ�ʴʳʵ˰ʯĀĸŞĤŊù˰ŏʭŞķù˰ʯŐŞŎù˰ʯʴʼʻʶ˰ʲŌʸ�ʵʷʻˈ˰
˔ûʭµĠĐŊù˰äµĿ˰ŔŞĠ˙ĤŊù˰ˇ

Ńí˰ŔĄŀá˰Ŕý˰Ăğù˰äýʭĄÝ˰Ěµý˰˛˙ĄµĤŎ˰ŏí˰ŔŎĖńŎ˰ŔÝ˰ŐĿ˰ŗĕ˰ŗ˰ŔŎĖńŎ˰ÜŰ˰ęĕ˰ʯāʭŞīʭŰę˰ŉŘħù˰ęĕ˰äőùĚŖį˰ßęĜý˰ʭ

˰ŔµĄēùĕĚÏ˰ŏí˰ĵŗĚµĿ˰Ŕµý˰Ōŗĕ˰ŐĿ˰ŗ˰āʭŞīʭŰę˰ŉŘħù˰ęĕ˰ŉŗù˰ŐĿ˰ʯĕùĖķù˰ęŘħ˰ŗ˰ûʭĠď˰ĵŘīŘŎ˰ʯûʭĠď˰ľŰĚĸă

˰ʯŏŘŒĴŊù˰ľĤÝ˰ʯŔŀŞŋē˰äċʭď˕˰Ăğùʴʼʻʵ˰ʲŌʵ�ʴʳʹʵ˰ʯĀĸŞµĤŊù˰ľŞőʭĨă˰äŊù˰ĀĸŰęĘŊù˰ʯäőùĚŖă˰ßęĜý˰ʭŃí˰ʯ

ʴʷʳʶʲŁʴʷ�ʵʵʼˈ˰
˔ł÷ʭńĐŊù˰ľĤÝ˰ˇ˰čĚģ˰ęĕ˰ùę˰ŏí˰äğŘį˰łńĐŎ˰ŔÝ˰Ăğù˰äýʭĄÝˈäőʭµĔŋŰťù˰ĊŰĜŊù˰ˇ˰ŗ

˰ʯŏŘŒĴŊù˰ľĤÝ˰ʯŔŀŞŋē˰äċʭď˕˰Ăğù˰ŔĄģʭâő˰äğęʭĿ˰ŏʭýě˰Ŕýʴʼʻʵ˰ʲŌʴ�ʼʹʻ˰ĀµĸŰęĘŊù˰ʯäµőùĚŖă˰ßęĜý˰ʭŃí˰ʯ

˰ʯĀĸŞĤŊù˰ľŞőʭĨă˰äŊùʴʷʳʶʲŁʴʻ�ʵʼˈ˰
˔ä÷ŦĸŊù˰ĊŰĜŊù˰ˇ˰ŗ˰äµğęʭĿ˰ŏʭµýě˰Ŕµý˰ŔŀŞŋē˰äċʭď˰ŔĄŀá˰Ŕý˰ŔÝ˰ęĕ

˰ʯŏŘŒĴŊù˰ľĤÝ˰ʯŔŀŞŋē˰äċʭď˕˰ĖőĕŘ˙ő˰ĎŞĐĨă˰ŗù˰āŘĿ˰ěù˰ĞÏ˰ãęŘýʭĤŞő˰ŏùĕĚáʭģ˰ġŦă˰ʭý˰ûʭý˰˫ĕʴʼʻʵ

˰ʲŌʴ�ʼʺʳ˰ʯĀĸŞĤŊù˰ľŞőʭĨă˰äŊù˰ĀĸŰęĘŊù˰ʯäőùĚŖă˰ßęĜý˰ʭŃí˰ʯʴʷʳʶʲŁʴʵ�ʻʺ˰ŗ˰˔ˈĚµ
ˎ
İŒ
ˎ
ńŎˏ Ķýęˏ˰ˇ˰ęĕ˰ãęʭµĄŀá

ēùĕĚÏ˰ĚİŒńŎ˰Ķýę˰ŉʭ˙ķù˰ĂĿĚĸŎ˰Ŕý˰ŏí˰ęĕ˰ŔÝ˰ʯŔ˙ăʭē˰ÜŰ˰ŗ˰ûʭý˰˫ĕ˰ŗ˰ŔŎĖńŎ˰ÜŰ˰ĂµğĚŖĿ˰ʯãŗĜµŒŎ˕˰Ăğù˰ŔĄ

ŔĔĠőę˫ʭĄğĢĔý äğęʭĿ ä
˒
İē ãʭŕ˰ʯäğʭŒģʴʶʻʷ˰ʲġʴ�ʶʶʼ
˔
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�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϯϭͲϱϲ
$1�,19(67,*$7,21�2)��4,5$$¶7��,1�7+(�,17(535(7$7,21�2)�

�*+$5$,%�$/�485$1�$1'�5$*+$,%�$/�)854$1�
�������������������

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˨
ĉľŞŊðă˨ˬĜŞâőù

˰ĚŞµĠŀă˰ęĕ˰ãŘČĄĠċ˰ŗ˰äğęĚýˈŏʭµŃĚŀŊù˰üµ÷ʭĻę˰ŗ˰ŏíĚµńŊù˰üµ÷ùĚĻˇ˰ŌʭµĴő˰ŔµÝ˰Ăµğù˰ŏí˰ěù˰äÝʭµď

äŎ˰ ę˫ʭģù˰ĚŞĠŀă˰ŐŰù˰ŐĄģŘő˰üþğ˰ŗ˰˫ĜŞâőù˰Ŕý˰ĕŘē˰ŔĄģʭâő˰äőʭŰʭÏ˰ŗ˰ŐŰěʭĻí˰ĢĔý˰ŗĕ˰ęĕ˰ãęŘýʭĤŞőÝĖŒ
˰ęĕ

˰łµŞĿŘă˰Ěý˰äŖŊù˰ãʭŒć˰ŗ˰Ė˙ď˰ěù˰ĞÏ˰ŐŞĤŒŊĕ˰ŗ˰ĜŞâőùęŘģ˰äőʭŞý˰ʭý˰˫Ėőęʭâő˰ĚŞĠŀă˰Ŕþİē˰ęĕ˰ŗ˰äŰùĖĄýù˰ĢĔý

˰ŏí˰˫ùę˰ęùĚ˙Ąµğù˰Ěµý˰ʭµķĕ˰ŗ˰ŏʭµĤŰù˰ûʭĐµħù˰ŗ˰ŉí˰ŗ˰ŌŦµğù˰ęĖµńőùĚá˰ŉŘµğę˰ĂģùĖáęĜý˰ŗ˰Ěćù˰ŐŰù˰ġęʭâő

äŎ˰äĿĚĸŎ˰ùę˰ĕŘē˰ʯŏʭáęĜý˰ʲĖŰʭ˙őˈōŰĚÞŊù˨Ŕýę˨Řŀķ˨äŊó˨ĚńĄŀ˙Ŋù˨ŏôĿ˨Ėĸý˨ŗ˨ĚŖĄĤ˙Ŋù˨ä˙ńŊù˨Ė˙ĐŎ˨Őý˨ŐĠĐŊù
ŗ ˬťŗï äĿ ŔŊùŘďï Ŕŋ˒Ŋù ōĴő ãęŘýʭĠŞŒŊù ŌʭĴŒýˬùĚēï˰ˇ˰˛ýʭŃ˰ĚŞĻ˰āŗʭŀă˰ŗ˰ŔĄēùĕĚÏ˰ŏíĚŃ˰ĂģùĖŞŎùĚá˰Ŕý˰ĞÐğ

ŏʭµŞý ùę ŏí üµăùĚŎ ŗ ã
˒
ĖµĐă āʭŰí ŗ ŔĄĠőùĕ ŏíĚŃ ãĕęŗʭ˙ŕ ŗ ã

˒
ĖĐă ŔŎěť ùę ŁŘŋĔŎ ŗ łŊʭē ŌŦÝ ęʭÞőù

äŎùęí˰ùę˰ĕŘē˰ŌŦÝ˰ŏí˰ěù˰Ėĸý˰
ĖŰʭ˙őãŘµþő˰ĢŰʭŎĚĿ˰Ŕý˰ŔĄğD˫ĕŘµ˙ő˰ŏíĚµŃ˰ĂµŊĜŒŎ˰ŏŘµŎùĚŞÏ˰ġŦµă˰ěù˰ŗ

ùĚĠŀŎ˰ŗ˰ŐŞĸýʭă˰ʯŔýʭĐħāŦŰŗðµă ʯŔµŰʭ˙őùĚá ĚŞµğʭŀă Ŕµý ùę ĕŘē ěù ĢŞÏ ęʭćí ŗ ˫ĕĚÝ ĕʭŰ ŏʭĤŰù ěù Ě
˒
ēðĄŎ ŏ

˰ãŗ˰ĚŞþĸă˰Ŕý˰ŔÝ˰ŗĕ˰ŏí˰ěù˰äþŞÝĚă˰ŗ˰˫ĖŞŕŘÞőˈŐŰĚŎšù˨ŐŞý˨Ķ˙ċ˨ŗ˨ŐŰĚĐþŊù˨ĉĚŎ˨ŐŎ˨ōŖŒŎ˨ŗˇĂğùʯ˰ōŞµĠńă

ĚŃ˰ŗ˰˫ĕŘ˙őŏíĚ˫Ŗý˰ŗ˰ĚŞĠŀă˰ěù˰ãŗĚŞÏ˰Ŕý˰ùę˰ŏʭŕŗÚÏ˰˫ĖµőùŘēùĚĿ˰ĂµÝŦŕ˰ŗ˰ĂŊŦī˰ěù˰ęŗĕ˰Ŕý˰ŗ˰Őģŗę˰ãĖŒŎ

˰ʲĂğùˈŗ ĊþµĠŊù ĮńĠŰ ŗ ŐŞ˙ĈŊù ę˒ĖŊù ĮńŋŰ ŗ ĉʭċšù Ďŋ˙Ŋù ÛĚĄŰ ŗ āùĚŀŊù ûĘĸŊù ĘēðŰ ŏï üŊʭİŊù üĻùĚŋŋĿ
ĉʭċĜŊù
ˇʭċ ŔŞþĤă ŗ äŋńő ŗ äŋńķ ŌŘŋķ ęĕ ĕŘē ä˙ŋķ ŔŒŞĤŞÏ ĕĚÝĕʭŰ ěù Ėĸý ľ

˒
ŊòŎ˰ŌŘµŋķ˰ęĕ˰ĚŞµĠŀă˰˫ʭâŰ

˰ãĚŞĠŀă˰ġęʭâő˰ęĕ˰äŒŰĕ˰ŏùęĕùĚý˰ŗ˰´ʭ˙ŋķ˰ĂğùŘēęĕ˰ŗ˰ĂþĻę˰ŗ˰äķʭ˙Ąċù˰˫ĜŞâőù˰ʯäŎĕí˰ĖþŊʭÝ˰ęĕ˰ōĤ×˰Ŕý

ĚµÝė ĚŞµĠŀă ŐµŰù ľŞŊðµă ãùĚµý ěù äŋŎʭķ ùę ŐŞĸýʭă ŗ ûʭĐħù ŔĐŞĐħ ŉùŘŃù ŗ äőíĚŃ āʭ ˒̇ ŖŎ Ěý ˛˙ĄĤŎ

äŎ˕˰ĖŒÝ˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞőʴʶʻʴʲŁʴ�ʴ˰µʸ˔


˰ùę˰ŏíĚµŃ˰ʭµý˰ĂµĠŊʭČŎ˰ęĕ˰ĕŘµē˰äµőŗęĕ˰ŔŞķùĕ˰ŗ˰äĨĔģ˰˫ĜŞâőù˰ʯĚŞĠŀă˰äőʭŰʭÏ˰ĆďʭþŎ˰ęĕ˰ãęŘýʭĤŞő

āʭŞď˰Ěµµý˰ŏŗĜµµĿù˰ʯŏí˰äµµĸ˙ċ˰ĶĿʭµµŒŎ˰ŗ˰äµµĤĔýŔµµý˰ŏùŘŒķ˰ęʭĄµµģŘő˰ŐµµŰù˰ŐĄµµģʭâő˰ęĕ˰˫ĖµµŒőùĜŞâőùĚý˰äŋŎʭµµķ

äŎĚýäÏ˰ŗ˰ĕęʭ˙ģŗ˰ŏíĚŃ˰ěù˰ ę˫ʭŒĄğù˰ŗ˰ōŖĿ˰ĚŞĠŎ˰ęĕ˰Ĝċ˰ùę˰ŉŘħù˰Ģőùĕ˰ŗ˰äýĕù˰ŌŘŋķ˰ãĚŞá˰ĭʭþŒĄğùŔµĄÞőʭŕ

˰ŗŔŀŞİŊãʭŕŖŊùäŗ˰ĉùĚĔĄğùäŰùĖŞÏʭőãʭŕʭńďäŎ ˫Ėµģ ãĚÐµğ ŌʭŰù Ěý ľğ˒ðă ŗ Ě˙ķ ĽŦăù ʯŏí łŰ˰Ėµőùĕ

˕ʲŏʭ˙ŕʶʳ�ʵʶʹµʵʶʺ˔

˨ʲĕĚŞĠŀă˨ˬŘŞģ˨ŗ˨ĶýʭŒŎ

˫ĕěʭŰ˰āʭŎĖµńŎ˰ĎŞīŘă˰ěù˰ĢŞÏ˰ŗ˰˫ĜŞâőù˰ŏʭŞý˰ěù˰ĞÏ˰ûʭĄÝ˰ŐŰěʭĻí˰Ŕþİē˰ęĕ˰ãęŘýʭĤŞő˰ęĕ˰ĕŘµē˰Ŕµőʭá

ŞĠŀă˰ŗ˰äőíĚŃ˰ŌŘŋķãĚĤĔŎě Ľʭ
˒
ĤÝ ŗ ãěùę ĚĔĿ üŞļŊù ĎŞăʭŀŎ ěù ʯĚŔý˰ŏùŘŒķōŖŎ˰ãĚŞµĠŀă˰ĶýʭµŒŎ˰ŐŰĚµă

äŎ˰ĕʭŰ˰ĕŘēŏí˰ŗ˰ĚâŰĕ˰ĚŞğʭŀă˰Ė÷ùŘĿ˰ŗ˰ľ÷ʭİŊ˰Ŕý˰ĞÐğ˰ŗ˰ĖŒÝ˰˫ĕŘĤá˰ãŗ˰Ěý˰ĂĿĚĸŎ˰ŗ˰Ģőùĕ˰ěù˰ĖőŗùĖē˰Ŕ×
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ĂğùʯŔý˰ŏùŘŒķäŎ˰ ę˫ʭģù˰ęĕʭĨŎ˰ĚâŰĕ˕˰ĖŒÝʲŏʭ˙ŕʴ�ʹ˔
ðµă ŏʭµŞý ŗ āùęʭģù ʯŏʭŰʭÏ ęĕ ŐŰ
˒
ĖŊù ŌʭĴő˰āŦŰŗ

˰ŗ˰ĶŰĖµý˰Ŕµ˙ċĚă˰ʯāʭµŞŖŒŎ˰ěù˰˫Ėµőęùĕěʭý˰ŗ˰āʭµþċùŗ˰Ŕµý˰˫ĖµŒőùĜŞâőù˰ĲķùŘµŎ˰ŗ˰āʭŰʭÞď˰ĚÝė˰ʯġĚŰĘÏ˰˛ýʭŃ

ŉŦµŎ˰ŔŊʭįù˰ěù˰ĜŞŕĚÏ˰ŗ˰ęʭĨĄēù˰ĂŰʭķę˰ŗ˰äýĕù˰ĆďʭþŎ˰Ŕý˰ĂēùĕĚÏ˰ĚŞµĠŀă˰ĦŰʭµĨē˰ŐŰĚăěęʭµý˰ěù˰ùę˰ęŗí

äŎĚý˰ĕŘē˕˰ĕęʭ˙ģʲŏʭ˙ŕʴ�ʹµʻ˔


˰ŏʭĤő˰ʯãęŘýʭĤŞő˰ŌʭĴő˰ĚŞĠŀă˰Ŕý˰äŊʭ˙ċù˰˫ʭâőÝ˰ĕŘē˰ĚŞĠŀă˰ęĕ˰ãŗ˰ŔÝ˰ĕęùĕ˰ŏí˰ěù˰ľĐµĨŎ˰üŞăĚă˰Ŕý˰Ŕ

ʯŔĄĿĚá˰ŌʭČőù˰ľŰĚģ˰ěùŏí˰ˉĂğù˰ŔĄĿĚá˰ Ě˫Ŗý˰ŏʭĠÞŰ˰äýŘŋğù˰ŗ˰ęʭµĨĄēù˰ĂµŰʭŖő˰ęĕ˰ ę˫ʭµģù˰ěù˰ĞÏ˰ŔÝ˰ęŘį

˰ōŞµĠńă˰ʭý˰ ę˫Řğ˰ĚŞĠŀă˰ʯŏí˰āʭŰí˰ŗ˰āʭ˙ŋÝ˰ʯĽŗĚď˰ĕùĖĸă˰ŗ˰ ę˫Řğ˰ŏĕŘý˰äőĖŎ˰ʭŰ˰äÞŎ˰ʯ ę˫Řğ˰Ōʭő˰Ŕý˰ŉʭ˙ċù

ŗ ľŃŗ ʯāʭ÷ùĚŃ ŐˑŰŗʭŒķ Ŕý ŏí˰ŐµŰù˰ãĕʭµŖĄċù˰ŗ˰äµŰùŗę˰ŔµþŒċ˰ŔµÝ˰˛µŰŗðă˰ŗ˰ĚŞµĠŀă˰ʯŏí˰˛ŋķ˰ŗ˰üăùĚŎ˰ŏʭŞý

˰Ėµńő˰ŗ˰ęŘğ˰ŗ˰āʭŰí˰ĭʭþăęù˰ʯä˙ŋķ˰ʯäŎŦÝ˰ʯäŖńĿ˰ʯäĻŦý˰ʯãŘĐő˰ʯãŘļŊ˰˛÷ʭĠŎ˰ěù˰ĆĐý˰ĖŒőʭ˙ŕ˰ŔĄģʭâő

˰đę˰äŋŰŗðă˰äĈďʭþŎ˰ęĕ˰˫Ėőęʭâő˰ľŞİŊ˰āʭķùĖýù˰ŗ˰ãęʭģù˰ĚŞĠŀă˰ŗ˰ĚŞĠŀă˰ĆĐý˰ęĕ˰ŏʭĤŰù˰ŉùŘŃù˰ŗ˰ʭ˙ŋķ˰´ùęí

äŎ
ĖŰʭ˙ő˫ÚŰŗ Ōʭ˙Ąŕù ĕŘē ĚŞĠŀă ęĕ ãęŘýʭĤŞő ŔÝ Ăğù Ŕċ˒Řă ŏʭŰʭģ ŗ ĚÝė ˛ýʭŃ ŏʭŰʭÏ ęĕ˰ĕùĚµŰù˰ãùĚµý˰ãù

˰äŰʭµ˙ő˰ĕŘµē˰ĚŞµĠŀă˰ŐµŰù˰ãʭµċ˰ãʭµċ˰ęĕ˰äµáÚŰŗ˰ŐŰù˰ŔÝ˰ŔĄģùĕ˰ãĚŞĤþă˰ŗ˰˫ĖŒŒÝ˰ęùĘőù˰ĲķùŘŎ˰ʯāʭŰʭÞď

äŎ˕˰ĖŒÝʲŏʭ˙ŕʴ�ʵʴ˔

˰ĚŞĠŀăˈŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ˇďʭþŎ˰Ŕý˰ŐĄēùĕĚÏ˰üþğ˰Ŕý˰ùęĚ˫Ŗý˰ŗ˰ŏŘáʭµőŘá˰ŗ˰ĵŘŒĄŎ˰Ć˰ãĚµŞá

äŎ˰ľŋĄĔŎ˰ĶýʭŒŎ˰ěù˰ãïę˰Ŕµý˰ĚŞµĠŀă˰äµőíĚŃ˰ŌŘµŋķ˰ŏʭ˙Ŋʭķ˰ěù˰äĬĸý˰ĚŞþĸă˰Ŕý˰ŗ˰ãĕʭŖĄċù˰ĚŞğʭŀă˰ Ě˫Ŏě˰ęĕ˰ŏùŘă

˰ʯŏŗĚĠŀ˙Ŋù˰ŗ˰ĚŞĠŀĄŊù˰ʯäþŕė˕˰Ĝ÷ʭċʴʶʼʹ˰ʲŁʴ�ʶʵʴ˰ʯäőʭŃęě˕˰čŗĖ˙Ŏ˰ŗ˰˔ŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭĿĚĸŊù˰˛ŕʭŒŎ˰ʯ

ʴʶʺʵʲŁʴ�ʸʶʹýʭĤŞő˰ŔÝùĚ×˰ˉĕùĕ˰ãʭċ˰˔˫ʭâŰʭċ˰ęĕ˰ãęŘ˰čĚµİŎ˰ĆďʭþŎ˰ŗ˰āʭŰí˰ęŘēùĚĿ˰Ŕý˰ŗ˰ľŋĄĔŎ˰ãʭŕ

ŔİŞď˰ęĕ˰ľŰùĚĳ˰ŗ˰āʭÞő˰ŏʭŞý˰Ŕý˰ŏí˰ĽùĚįù˰ęĕ˰˫Ėģ˰āʭµŞýĕù˰ʯãĚŞµĠŀă˰āʭµŰùŗę˰ʯäµőíĚŃ˰ŌŘµŋķ˰˫ĕĚĄµĠá˰ãʭŕ

ŏí˰ʭŎù˰ˉĂğù˰ŔĄēùĕĚÏ˰ŉŘħù˰ŗ˰ŔńĿ˰ʯûĚķäŎ˰˫Řŋċ˰ãĚŞĠŀă˰Ěćù˰ŐŰù˰ęĕ˰Ŕ˙ŕ˰ěù˰ĢŞý˰Ŕ×˰ĆµďʭþŎ˰čĚį˰ʯĖŰʭ˙ő

ŰĖý˰āŦŰŗðă˰ŗ˰äŎŦÝ˰ŏùŘµĄý˰ĖŰʭģ˰ùę˰äŎŦÝ˰ĆďʭþŎ˰ěù˰ŐĔğ˰
Ăğù˰˫Ėőęʭâő˰ãęʭģù˰ĚŞğʭŀă˰ŗ˰ŐĠĐĄĠŎ˰ŗ˰Ķ

ŗĂēʭµğûŘµĠŒŎ ãęŘýʭĤŞő ŏĕŘý äÞŋĠŎ ãĚĸģù ŗ ãěùę ĚĔĿ ĚŞþÝ ĚŞĠŀă ěù ľ
˒
ŊòŎ ãĚĈÝùĖď ˫ĕʭŀĄğù Ŕý

ă˰ʯäµőíĚŃ˰ŌŘŋķ˰ŏʭŞĤőùĕ˰ěù˰äēĚý˰ĚŞþĸă˰ŔýãęŘýʭµĤŞő˰ĚŞµĠŀãĚµćù˰ùę˰ãěùę˰ĚµĔĿ˰ĚŞµĠŀă˰ěù˰äµğʭþĄŃù˰ěù˰ĢŞµý

őĖ˰ʯĂĿĚĸŎ˕˰ĂĠőùŏùĚĠŀŎ˰ŗ˰ĚŞĠŀă˰ʯʴʶʺʼʲġʵ�ʷʶʼˉ˔äý ŗ Řµő äŋŰŗðµă āʭµÞő ŏʭµŞý ʭŎ˒ù˰ŐµŰù˰ęĕ˰˛ŰĖµý

˰ĚŞĠŀă˰ŗ˰ĕęùĕ˰ŐŰĖŊù˰ŌʭĴő˰ŔőʭŞĿŘħ˰ŗ˰ãęʭģù˰ûĚĤŎ˰ěù˰ĆĸþŒŎ˰ʭŖŒă˰ĚŞĠŀăˈ˛ŰŗðĄŊù˰üŊ˰ˇ˰Ŕµý˰˫Ėőęʭâő˰ŏí˰ęĕ˰ŔÝ

ğʭķĖŎ˰ŐŰù˰Ěý˰Ėŕʭģ˰ʯĂğù˰ŔĄēùĕĚÏ˰ŏíĚŃ˰ãęʭģù˰ŗ˰äőʭĿĚķ˰ĚŞĠŀă˰Ŕý˰˛ńĄĠŎ˰āęŘħ˰ãĚŰĘµÏĚŞćðă˰Ŕµ×Ěáù˰
Ă

ä˙ő˰ʯ˫ĕŘµ˙ő˰ĚµÝė˰ùę˰ŏí˰ĕŘµē˰ãęŘýʭµĤŞő˰ŔµÝ˰ùę˰ŔµŰùĕ˰ŐŰĖŊù˰ōČő˰ěù˰ŔŒŞŎě˰ŐŰù˰ęĕ˰ľŊòŎ˰ĂµĿĚá˰˫ĖµŰĕʭő˰ŏùŘµă

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˕ʴʶʻʴʲŁʶʳ�ʵʶʸ
˔



ʷʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϯϭͲϱϲ
$1�,19(67,*$7,21�2)��4,5$$¶7��,1�7+(�,17(535(7$7,21�2)�

�*+$5$,%�$/�485$1�$1'�5$*+$,%�$/�)854$1�
�������������������
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˕˰ĖµŞďŘă˰äµŋńő˰ŗ˰äŋńķ˰ŐŞŕùĚý˰ĆďʭþŎ˰ŏŘØ˙ŕ˰äăʭŰí˰˛Űė˰ęĕ˰ʯãęŘýʭĤŞőʲŏʭµ˙ŕʻ�ʴʶʻ˰ˉʴʶ�ʴʳʺ˰ˉ

ʴʺ�ʴʹ˕˰üµµŞĻ˰ʭµµý˰ĮþăĚµµŎ˰ãʭŰʭµµĬŃ˰ʯ˔ʲŏʭµµ˙ŕʶ�ʺʶ˰ˉʻ�ʼʼ˰ˉʴʶ�ʴʵʵ˰ˉʵʹ�ʴʹ˰ˉʵʼ�ʹʶ˰ʯ˔āŘ˒µµþő

˕ŏʭµµµµ˙ŕʲʴ�ʵʺʺ˰ŗʶʻʺ˰ˉʶ�ʼ˰ˉʷ�ʹʵ˰ˉʺ�ʴʸʴ˰ˉʼ�ʼʸ˰ˉʴʴ�ʼʴ˰ˉʴʸ�ʴʴʶ˰ˉʴʹ�ʹʷ˰ˉʴʺ�ʶʻ˰ˉʵʳ�ʶʴ˰ˉ

ʶʳ�ʵʵʷ˔ŗťŗµµŰĂ˕˰ĂµµŎʭŎù˰ŗŏʭµµ˙ŕʲʴ�ʷʶʼ˰ˉʶ�ʴʺʼ˰ˉʹ�ʼʶ˰ˉʴʷ�ʷʻ˰ˉʴʸ�ʴʴʵ˰˔Ŕý˰ŔµµÝŔµµőŘá˰ãù

ŏʭŰĚċ˰ÜĠ˙ĄĠŎ˰ŏŘáʭőŘá˰ãʭŕĆĐý˰ʯŔĄĿĚá˰ęùĚŃ˰äâŒŕĚĿ˰ŗ˰ãĚÞĿ˰˛ŞµĨŀă˰Ŕµý˰ŗ˰˫ĕŘµĤá˰ùę˰äµŎŦÝ˰ãʭŕ


Ăğù˰˫Ėőùę˰ŐĔğ

äŎ˰ŐŰŗĖă˰äőʭŎě˰˫ĕŗĖĐŎ˰ĚĴŒŎ˰ěù˰ùę˰ãęŘýʭĤŞő˰ŏíĚńŊù˰ü÷ùĚĻ˰ĚŞĠŀă˰µ˰äĿŘµħ˰ĚŞµĠŀă˰ŔµőŘá˰ęĕ˰ŏùŘµă

˰ʭµý˰ùę˰ãŗ˰Ěćù˰ʯŐŰĖŊù˰ŌʭĴő˰äőʭĿĚķ˰ĚŞĠŀă˰ĕęùŘŎ˰äğęĚý˰ʭŎù˰ˉĕùĕ˰ãʭċ˰äýĚķ˰Őýù˰ěù˰ĞÏ˰ʯŔĄĿĚá˰˛Þģ˰ãĚĴő

ŔµþŒċ ʭµý ˫ùĚ˙ŕ ãęʭģù ĪŞĿ ĚŞĠŀă äŒĸŰ ŏʭŞĿŘħ ĚŞĠŀă ĂĠĔő ŔőŘá ęĕ ä
˒
ŋŃùĖď äĐŎʭĠă˰äµĠŀőù˰ãʭŕ

äŎ˰ãʭċüŞğí˰ʯŏʭŀŊòŎ˕˰ĖŕĕŏʭŰĚċ˰äğʭŒģ˰ʯãĚŞĠŀă˰ãʭŕʾˀˆʽ˰ʲġʾ�ˀʽˁ˰µˀʿʽŔµőŘá˰
˔˰ęĕ˰ŔµÝ˰ãù

˫ĕęùŗ˰äµĬŞĿ˰ãʭµŒĸŎ˰Ěµý˰ŗ˰ĖµŒþŰʭÏ˰ĜŞő˰ŔŰí˰ãĚŕʭĳ˰ãʭŒĸŎ˰Ŕý˰ʯãęʭģù˰ãʭŒĸŎ˰ŏʭŞý˰ěù˰ĢŞÏ˰Ľęʭķ˰ʯŏí˰ęùĚµħù

ä˙ő˰ʯŏŗĚĠŀ˙Ŋù˰ŗ˰ĚŞĠŀĄŊù˰ʯäþŕė˕˰ĕěęŗʾˀˆ˃˰ʲŁʿ�ˀ˂ʿŏŘŎùĚŞÏ ŔĄģʭâő ŐŰù ŔŎĖńŎ ęĕ ľ
˒
ŊòŎ ęʭĄŀá 
˔

˰ʲĂğʭķĖŎ˰ŐŰù˰Ěý˰˫ùŘá˰ŗ˰Ėŕʭģ˰ĕŘē˰ʯġĚŞĠŀă˰āŦŰŗðăˈŔµŋ˙ċ˰ŔÝ˰ĕęùĖő˰łď˰äĠÝ˰ʯŏíĚŃ˰ĚŞĠŀă˰ęĕ˰ŗ˰ʭŕ

˫Ùùŗŏí˰ĚŞĠŀă˰ęĕ˰ŗ˰ĖŒÞŀŞý˰ęŘŖĳ˰ěù˰ùę˰ʭŕŔý˰ʭŕŔőŘáŎ˰ŔÝ˰ĖŰŘâý˰ŐĔğ˰ãù
ˍ
ŦĈµŎ ŗ ĕŘµģ ŔµőŘáÙùŗ ıʭŀŊù äőʭĸ

˰äőʭĸŎˈĀŒ˒ċˇ˰ʯˈęʭő˰ˇ˰ŗˈĭùĚħ˰ˇ˫Ùùŗ˰ŐŰù˰
ĖŒÝ˰ŏʭğĚâŰĕ˰ùęŏʭŒ×˰ʭŕŏí˰äőʭĸŎ˰ŗ˰ĕŘģ˰Ăþć˰ĖŰʭý˰ʯ˫ĖŎí˰ŔÝ˰ʭŕ

äŎ˰ĂğĖý˰ãĚŞĠŀă˰ŗ˰äýĕù˰ĖķùŘŃ˰ĝʭğù˰Ěý˰ŔÝ˰ŔőŘá˰ŏùĖý˰äńŰʭµńď˰Ŕµý˰äµĠÝ˰Ěµáù˰ʭµŎù˰ˉĕĕĚá˰ŔĄģʭâő˰ʯĖŰí

˰ľŰʭİŊ˰ŗ˰ʭŕěùę˰ŗ˰ʭŕĜŎę˰ŗ˰ĂĿʭŰ˰Ăğĕ˰ĚâŰĕŏí˰ĕĚÝĕʭµŰ˰ʯĂµĠċ˰ãĚâŰĕ˰ŔµÝùĚ×˰ˉĕŘµý˰ĖµŕùŘĔő˰ùŗęʭµő˰ʭµŕ

ŏí˰ĖőŗùĖēĕŘµý˰ĖµŕùŘē˰ĜµŞő˰äŒĸŎ˰ōŊʭķ˰ęĕ˰ŏí˰ĚŞĴő˰˫ĖŰĚĿí˰āęŘħ˰ōŊʭķ˰ęĕ˰ùę˰Ŕ×˰ˇ˰üµ÷ùĚĻ˰ʯãęŘýʭµĤŞő˕

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊùʾˀ˅ʾ˰ʲŁʾ˔ŔŎĖńŎ�


ŔĄģʭâő˰ěù˰ŗ˰ŔĄēùĕĚÏ˰āŦŰŗðă˰äâőŘâ×˰Ŕý˰ʯĚŞĠŀă˰äőʭŰʭÏ˰ĢĔý˰ęĕ˰ŏʭĤŰù˰ŐŞŒØ˙ŕē˰ãʭŕ˰ŐµŰù˰ęĕ˰ĕŘ

äŎ˰ĕʭŰ˰ŐŞŒ×˰ŔŒŞŎě˰ʲĖŒÝˈŏí˰äĄğęĕ˰ŗ˰äĄğùę˰Ŕý˰ŐŎ˫ĕęŗí˰ûʭý˰ŐŰù˰ęĕ˰Ŕ×Ōùʯäµ˙ő˰ęùĚħùŏí˰ŗ˰Ōěęŗ˰ùę˰Ŕµ×

˰ŔŰí˰˛Űė˰ęĕŔý˰ŏùŘŒķ˫ĕęŗí˰˛ŰŗðăŌùʯä˙ő˰āʭŰí˰äĸİŃ˰ĕùĚŎäŎ˰ŔÞŋý˰ˉōőùĕŐŰù˰ōµğĚă˰ęĕ˰ŐĄµŀá˰ŐĔµğ˰ŔµőŘá

ŗĚĿ˰ŗ˰ĚŞĠŀă˰Ěý˰Ă÷Ěċ˰äķŘő˰āʭŰí˰ĚŞĠŀăęʭÝʭő˰ĆďʭþŎ˰ęĕ˰ŐĄĿęµŎù˰ˉĖµģʭý˰ĖµŎíŏí˰ʭ˰ĚµŎù˰ŐµŰù˰Ŕµý˰ùĚµŎ˰Ŕµ×

ġęʭâő˰ʯĂģùĕùŗŞÏ˰ãęʭâőĚŞĠŀă˰˫ŘŞģ˰ŗ˰ʭŕŏùĖµċŗ˰ŗ˰Łŗė˰ŏʭŰùŘµĤŞÏ˰ʯʭŎ˰ŏʭŞŒŞĤŏʭőí˰
ĕŘµýŔµÝĚŞµĠŀă˰ęĕ

äÏ˰ùę˰äáęĜý˰ĚŞğʭŀă˰ŗ˰ĖŒĄĔŞŎí˰ōŕęĕ˰ùę˰ŏʭńăù˰ŗ˰ŏʭ˙Űù˰ʯŏʭĿĚķ˰ʯŏíĚŃĖőĕʭŖő˕˰ˇʲŏʭ˙ŕʶʳ�ʴʶʸ˔
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä
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$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʵ
˨äőíĚŃ˨āʭ÷ùĚŃĠŀă˨ęĕŞĚĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻŏʭŃĚŀŊù˨ü÷ʭ

˕ Ăµğù ĂŒ˒ğ ˛ŕù ęŘŖ˙ċ łŀĄ˒Ŏ ãʭŒĸŎ Ŕý Ŕĸþğ āʭ÷ùĚŃ ĚăùŘă Ŕý ĖńĄĸŎ ŔÝ ãęŘýʭĤŞőʲŏʭµ˙ŕʴ�ʵʶµµ

ʵʷ˔ʯ˰ʯãęʭµŃ˰ŗ˰Ăµ÷ùĚŃ˰ĂŋŞĬĿ˰ŏŘØ˙ŕ˰ãĕęùŘŎ˰ŗ˰˫ĕùĕ˰ĥʭĨĄēù˰āʭ÷ùĚŃ˰ěù˰ŐĔğ˰Ŕý˰ùę˰ĕŘē˰ŉŗù˰ŔŎĖńŎ

ù˰ŁĚį˰ŗ˰Ŕőʭâŕĕ˰ŏʭŰęʭŃ˰ŏŘŎùĚŞÏ˰äăʭĐŞīŘă˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ěùŘċ˰ʯĂ÷ùĚŃ˰ûùĕí˰Ăµğù˰˫ĕŘ˙ő˰Ŕ÷ùęù˰ŏʭĤŰ

˕ʲŏʭ˙ŕʴ�ʴʴµʴʸ˔
˰˫ŗŦķ˰ŏʭĤŰùãʭċ˰ęĕ˰ ę˫ùŘ˙ŕ˰ʯŔőʭâŕĕ˰ŏʭŰęʭŃ˰Ěý˰˛Ŗµğ˰ōăʭď˰äýù˰ŉŘŃ˰ġĚŞĠŀă˰ãʭċ

˰äĿŘµĄŎ˰äőʭĄµĠČğ˰ŏʭ˙Ĉķ˰Őý˰Ė˙ĐŎ˰Őýʵʸʸ˰ʯŏʭµŞķťù˰āʭµŞĿŗ˰ʯŏʭµÞŋē˰Őµýù˕˰µµŕʴʶʼʺ˰ʲŁʵ�ʷʶʳ˰ˉ

˰ʯ´ùĚńŊù˰āʭńþį˰ʯäþŕėʴʶʻʷ˰ʲŁʴ�ʶʵʳäý˰äŕùę˰ŗ˰˫ĕĚÝ˰ĚÝė˰ùę˰˔ùę˰ĚŞĴőĂµğù˰˫ĕŘ˙ő˰äį˰Ŕİýùę˰ŐŰù˰ęĕˉ

Ă÷ùĚŃ˰ġęùĜá˰Ŕý˰ĮńĿ˰ãęŘýʭĤŞő˰ŔÝùĚ×ŔµĄēùĕĚÐő˰ŏí˰ãęʭµŃ˰ĚµÝė˰ŗ˰Ŕµőʭâŕĕ˰ãʭŕʯ˰Ŕµý˰ŏí˰Ěµý˰˫ŗŦµķ˰ŔµÞŋý

˕˰āʭµ÷ùĚŃ˰˛µŋķ˰ŗ˰˫Řµċŗ˰ľµĤÝ˰ŗ˰čĚģ˰ʯĎŞīŘă˰ʯŏʭµŃĚŀŊù˰üµ÷ʭĻę˰ŗ˰ŏíĚµńŊù˰üµ÷ùĚĻ˰ʯãęŘýʭµĤŞőʴʶʻʴ

ʲŁʷ�ʴʹʸ˰ˉʻ�ʴʶʺ˰ˉʴʶ�ʸʺ˰ˉʴʹ�ʴʸʶ˰ˉʵʼ�ʴʳʳù ŗ ˫ĕŘµµ˙ő Ŕµµċ˒Řă ĜµµŞő ˔Ă÷ùĚŃ˰ŏí˰Ěµµý˰ŏŗĜµµĿ˰ėʭµµģ˰ãʭµµŕ

˕˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞőʴʶʻʴʲŁʴ�ʶʵʼ˰ˉʵ�ʵʻʶ˰ˉʶ�ʶʴ˰ˉʺ�ʴʻʼ˰ˉʺ�ʵʳ˰ĜŞő˰ùę˰˔

˰ĲŀŊ˰ʭý˰ŗ˰˛ńĄĠŎ˰äőùŘŒķ˰ęĕˈ´ãĚ
ˏ
Ń˰ˇ˰ŔĄģùĕ˰ŏʭŞý˰˫ĕŘý˰ãĚŞĠŀă˰ü÷ùĚĻ˰ŗ˰āʭÞő˰ãŗʭď˰ŔÝ˰ãĕęùŘŎ˰ęĕ˰Ăµğù

˕˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞőʴʶʻʴʲŁʴ�ʴʴµʴʸ˔ʯĂ÷ùĚŃ˰ěù˰˫ĕʭŀĄğù˰Ŕ×Ěáùùę
˒
ėʭµģ ãʭŕ

˰ĜŰʭċ˰ěʭ˙ő˰ęĕä˙őĖőùĕ˕˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞőʴʶʻʴʲŁʴ�ʵʷ˔


ŏíŏʭŰʭµģ ãěùę ĚµĔĿ ĚŞþÝ ĚŞĠŀă ŗĽʭ
˒
ĤÞŊù ʭý ãęŘýʭĤŞő ĚŞĠŀă äńŞþİă ŔĸŊʭİŎ ěù ˛ħʭď ŗ ŏʭŰʭÏ ęĕ Ŕ×

äŎ˰ĚÝėŘċŗ˰ʭý˰ŐŰĖŊù˰ŌʭĴő˰ŔÝ˰Ăğù˰ŏí˰ʯĖģʭý˫ʭáĖŰĕ˰äĸīùŘŎ˰ęĕ˰ʯāʭ÷ùĚŃ˰ęĕ˰ãĚĤĔŎě˰ěù˰ãĚŰĘÏĚŞćðă˰ĕ˰ãʭŕ

äŎ ĕŘµē ĚµŞĻ Ěµý ŏíĚµŃ ŏĕŘµý ĂµČ˒ď Ěý ùę ˛ħù ŗ ˫ĕĚÝ Ėńő ʯĂğù ãŘĐő ĖķùŘŃ Ěý äŒĄþŎ ŔÝ ùę ãŗ˰ŗ˰Ėµőùĕ

äŎ˰ĢŊʭ×˰Ŕý˰ùę˰äőíĚŃ˰āʭ÷ùĚŃ˰ęĕ˰ãŘĐő˰ĖķùŘŃ˰ĂŞ˙Ýʭď˰ʯŏʭµŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˕˰ĖĤÝ

ʴʶʻʴ˰ʲŁʻ�ʶʵ˰ˉʴʼ�ʹʼ˰Ŕµý˰ŗ˰ãęʭµÞĄýù˰ãĚµŎù˰ŐŰĖµŊù˰ŌʭĴő˰ãŘğ˰ěù˰äőʭĄĠČğ˰ŉŘŃ˰ŏʭŞý˰ŗ˰ĕùĚŰù˰ŐŞŒØ˙ŕ˰
˔

äµńŋă ŗ āʭµ÷ùĚŃ ĆµĐþŎ ęĕ ˫Ėµőęʭâő äµ˙ŋķ äŰʭőùŘă Ŕý ùę ŏí ŏùŘĄý ĖŰʭģ ŗ ˫ĕŘý ęŘÝĘŎ ĚŞğʭŀă ěù Ě
˒
ćðă ěù ęŗĕ

÷ùĚŃ˰ęĕ˰äőʭĄĠČğ˰ŔÝ˰Ăğù˰ĚÝė˰ŏʭŰʭģ˰
Ăēʭğ˰ûŘĠŒŎ˰ĵŘīŘŎ˰ŐŰù˰ęĕ˰ĕŘē˰đŘŞģ˰ŗ˰ĖŞăʭğù˰ěù˰ŏʭĤŰù˰˫ùę˰āʭ

˰ŔŰí˰Ă÷ùĚŃ˰ęĕ˰ʭŖŒă˰ŗ˰Ăğù˰˫ĕŘ˙ŞÏ˰ùę˰Ŕőʭâŕĕ˰ŏʭŰęʭŃ3
ĒHR ,P̄ .¸ PöR º

PHý
Q
ó Pö TäĀNÜāR QŅ2ŉí˕˰�ŏùĚ˙ķʴʵʳ˰ėʭģ˰Ă÷ùĚŃ˰ʯ˔

ŏí˰ʯ˫ĕĚÝ˰ŏʭŞý˰ûʭİē˰´ʭă˰ʭý˰ùę˰ŔŰí˰Ă÷ùĚŃ˰ŗ˰˫ĖŰĜáĚý˰ùę˰ŏí˰äőʭĄµĠČğ˰ōăʭµďŘýù˰Ă÷ùĚŃ˰ĖŞŰðă˰ʭý˰ãęŘýʭĤŞő˰ŔÝ˰ęŘį

ʭŒ˙ģĕ˰āŗùĖķ˰Ěý˰ĖőŗùĖē˰äŕʭáí˰Ŕý˰ùę˰Ăµğù˰˫ĕĚµÝ˰ŔµŞċŘă˰ŏʭµŒŎòŎ˰Ěþµħ˰ŗ˰ãŘµńă˰Ěµý˰äµŖŊù˰ōµŋķ˰Ŕµý˰ʭŰ˰ŗ˰ŏ

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˕ʴʶʻʴ˰ʲŁʷ�ʷʴµʸʳŔµőŘ˙ő˰ĕĚÝĕʭµŰ˰Ŕý˰ŔŎùĕù˰ęĕ˰
˔˰čĚµİŎ˰ãʭŕ

Ŕµý˰ùĖµĄýù˰ŗ˰ľµŃŗ˰ŗ˰ėʭµģ˰āʭµ÷ùĚŃ˰ěù˰˫ĕʭŀĄğù˰ĶīùŘŎ˰ŗ˰āʭ÷ùĚŃ˰ěù˰ĵʭĿĕ˰ʯāʭ÷ùĚŃ˰ŔŞċŘă˰ěù˰˫ĖģōŖŎ˰ŏùŘŒķ˰ŐŰĚµă

ĚÏ˰ĶīùŘŎäŎ˰ãęŘýʭĤŞő˰ĚŞĠŀă˰ęĕ˰Ă÷ùĚŃ˰ĆĐý˰Ŕý˰Ăēùĕ
ōŰěùĕĚÏ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˨
ľŊùāʭ÷ùĚŃ˨ŔŞċŘă˨ŗ˨ãęŘýʭĤŞő˨ŐŰĖŊù˨ŌʭĴő

˰ŏŗĜµĿù˰ŗ˰˫ĕŘ˙ő˰ĂŰʭŒķ˰ŏùĖý˰ĕŘē˰ĚŞĠŀă˰ęĕ˰ŐŰĖŊù˰ŌʭĴő˰ŔÝ˰Ăğù˰äŋ÷ʭĠŎ˰ěù˰āʭ÷ùĚŃ˰ŔŞċŘă˰Ŕý˰ĂēùĕĚÏ

Ăğù˰ŔĄģùĕ˰ŏí˰˛ŋķ˰ŗ˰˫Řċŗ˰ľĤÝ˰ŗ˰čĚģ˰ʯĎŞīŘă˰˫ùę˰ęĕ˰ġŦă˰ʯŏʭŰęʭŃ˰ŗ˰āʭ÷ùĚŃ˰ĕĚÝĕʭŰ˰Ěý˰ŔµŞċŘă˰Ŕµ×˰
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äŎ˰ęʭÞģí˰ŏí˰äőʭĸŎ˰ãęùŘĄğù˰ŗ˰äŖŊù˰ŌŦÝ˰ĂĻŦý˰ʯäőíĚŃ˰Ħő˰˫ŘÞģ˰ŏí
ĕŘģ

äŎ˰ŔÝ˰ãĕęùŘŎ˰Ŕŋ˙ċěùŐŰù˰ęĕ˰ŏùŘă˰ŔŰí˰ĕĚÝ˰ ę˫ʭģù˰ŏí˰Ŕý˰ ę˫ʭý3ŠPÇ.P7R ,
PÐPȿāPɁ TÑ.ēÎɎ.Qñ QÑPJ

T
.ýēù PàôQüĒȫ
P
ɆTÌ

P
ì

T
.ýQº RÍï

TôQûP(¸ PÄP̧ø Q TǵPøĕųQùPȯ÷PõQ(¸ PÕ
Ē
ȺPJ

P
Ĉē6PÎQĀ¸Pù QÑ

T
²PºR÷

PãRGTý Pí
T
ò.PǐRõRÎB

TÅQö
T
Ɏ.2˰�ľµğŘŰ˕ʴʴʳ˰˫Ùùŗ˰ŔµÝ˰Ăµğù˰˔ˈùŘýĘµÝ˰ˇ

Űĕ ŗ ˫ĖµģĂµ÷ùĚŃ ˔ùŘýˏĘˑ
ˏ
Ý āęŘħ Ŕý ĖŰĖĤă ŏŗĖý˕ľŞŀĔă Ŕý ĖŰĜŰ ŗľŋē ʯäŋķ ʯ˫Ĝ˙ď ʯōħʭķ ĮğŘă˰Ěµâ

˫ĖőùŘē ĕ
˒
ĖĤŎ ùę ŏí ŏʭŰęʭŃäŎ˰Ă÷ùĚŃ˰ŔŞċŘă˰ŌʭńŎ˰ęĕ˰ĞÐğ˰
Ėőù˰ĚŞ˙ī˰ĂĤáěʭý˰ŏʭÞŎù˰üþğ˰Ŕý˰ĚŎù˰ŐŰù˰ʲĕęʭâő

āˑęʭµþķ ęĕ ŔµÝ äőʭµĠÝ ŏʭ˙ŕ 
Ăğù ˔ŏùĚþŎʭŞÏ ŌŘŃ˕ ōŖŞŊù ˛ğĚ˙Ŋù ʭŰ ŗ ŔŰí ŐŰù ęĕ ˛ğĚŊù Ŕý ùŘýĘÝ ˛ĸĿ ęĕˈ
ˎ
ï

ō˓ŋˎĿˎù˓ŗĚˏŞĠˑŰ˰ˇĞÐğ˰ŗù˰
Ăğù˰˫Ėģ˰ĕʭŰ˰˛þŃ˰ŔŰí˰ęĕ˰ŏʭőí˰ěù˰ěù˰ûĘµÝ˰ęùĖµŒÏ˰ŗ˰ľµŞŀĔă˰Ŕµý˰Ăµ÷ùĚŃ˰äŰʭµŒĸŎ˰˫Řċŗ

˰ęʭµáĕŗĚÏ˰ãęʭµŰ˰Ŕý˰ŏʭĤŰù˰ĖŞŎù˰ûĘÝ˰ʭŰ˰ŗ˰˔Ğŀő˰ĆŰĖď˕˰äŖŊù˰ĚĨő˰ěù˰ŏʭĤŰù˰Ğŀőù˰ûĘÝ˰Ŕý˰ùę˰ŏùĚþŎʭŞÏ˰ãŘğ

äŎ ę˫ʭµģù ĜŞőĝʭþ˒ķ Őýù ěù ãęʭĄŀá Ŕý ŏí ĖŞŰðă ęĕ ŗĂğù ˫ĕĚÝ ŏʭŞý āĚēí ãùĚğ Ŕý ŏí łŰŘĸă ŗ ʭŞőĕ ęĕ˰
ĖµŒÝ

˰ęĕ˰ŐŞŒØ˙ŕ˰ãęŘýʭĤŞő˰˛ĸĿ˰ĖŰĖĤă˰ŏŗĖý˰Ă÷ùĚŃ˰ŔċŗˈùŘýĘµÝ˰ˇ˰ĂµŞőʭńď˰Ŕµý˰ŏùĚþŎʭµŞÏ˰ŌŘµŃ˰ãùŗęʭµő˰ŏʭµ˙á˰ěù

˰ĖŰĖµĤă˰Ŕµý˰Ăµ÷ùĚŃ˰ʭµŎù˰ˉĂµğù˰˫ĕĚµÝ˰ĕʭŰ˰˛įʭý˰Ěý˰łď˰ãěŗĚŞÏ˰ŗ˰ãęʭŰ˰˫Ėķŗ˰ŗ˰ŏʭĤŰù˰ĂŊʭğęˈùŘýĘ˒µÝ˰ˇ˰ęĕ˰ùę

ŐŰù˰˛ĸĿ˰ŐĄĿʭŰ˰äŒŞńŰ˰ãʭŒĸŎ˰āęŘħʭµĤŰù˰Ŕµý˰ŏĕęŗʭµŞő˰ŏʭµ˙Űù˰ʭý˰ʯŏùĚþŎʭŞÏ˰ŌŘŃ˰ŔÝ˰Ăğù˰˫ĕŘ˙ő˰˛ŞŋĐă˰ŔőŘá˰ŗ˰ŏ

˰ęĕ˰ãęʭµĄĿĚá˰ŗ˰´ʭµŞþőù˰ŐŰĚµŀő˰ŉŘ˙µĤŎ˰ŉʭµď˰ŏí˰ęĕ˰ŗ˰ŔµĄēùĕĚÏ˰ŏʭĤĄŊʭğę˰äŋ˙ķ˰üŰĘÞă˰Ŕý˰ʯŏʭĤőĕŘ˙Œő˰ãęʭŰ

˰˛µĸĿ˰ãùĚµý˰ĂµģùĖŒÏ˰ŗ˰ŏʭþµĠď˰ãʭµŒĸŎ˰Ŕµý˰ŔċŘăʭý˰ŗ˰ʯŔĤŰʭķ˰ěù˰äŋŰŗðă˰ĝʭğùĚý˰ŐŞŒØ˙ŕ˰ãŗ˰
ĖőĖģ˰ûùĘķ

ˈŐ˒ĳ˰ˇ˰ʯŔŰí˰ęĕˈùŘýĘÝ˰ˇĕˑĚÞŋ˙ķ Ŕý ĂþĠő ´ʭŞþőù ãŘğ ěù ûĘÝĂģùĕĚý ãʭŒĸŎ Ŕý ùę˰˫ĕĚµÝ˰ĚŞµĠŀă˰ŏʭµĤŰù˰ŌŘŃ

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˕˰Ăğùʴʶʻʴ˰ʲŁʴʶ�ʸʷµʸʺ
˔

˰ęĕ˰ʯĂµğù˰˫ĕùĕ˰ęùĚµŃ˰ŏí˰üþµğ˰ŏʭµŞý˰ŗ˰āʭµ÷ùĚŃ˰äŰʭµŒĸŎ˰˫Řµċŗ˰ŐŞµŞþă˰ęĕ˰ùę˰˛ħù˰Ŕ×Ěá˰ŐŰĖŊù˰ŌʭĴő˰ŔĄþŊù

ŐŞŞþă ěù Ďċ˒ĚŎ ŉŘŃġęùĜá ʭý ŗ ŔĄēùĕĚÏ āʭ÷ùĚŃ ĽŦĄēù ˛ńő Ŕý ʭŖŒă ûʭĄÝ ěù äĸīùŘŎĂ
˒
ŋķ ŗ äŰʭŒĸŎ ˫Řċŗ

ĢŞÏ˰ʭý˰ŔĠŰʭńŎ˰ęĕ˰ĕęùŘŎ˰ŐŰù˰ŗ˰˫ĕĚÝ˰ĜŞŕĚÏ˰ĕŘē˰ęʭĄĔŎ˰Ă÷ùĚŃ˰ĢŒŰĜá˰ŗ˰ĎŞċĚă˰ĎŞīŘă˰ŗ˰āʭ÷ùĚŃ˰ŔŞċŘă˰ĩĚĿ

äŎ˰ŏí˰Ŕŋ˙ċěù˰
Ăğù˰ōÝ˰ęʭŞĠý˰āʭŰí˰ěù˰ĕʭŀĄĠŎ˰äőʭĸŎ˰ŔŰí˰ˉŔý˰ĕĚÝ˰ ę˫ʭģù˰ŏùŘă3
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˰ʯŏʭŃĚŀŊù˰ü÷ʭĻęʴʶʻʴ˰ʲŁʴʹ�ʴʸʶ˰Ă÷ùĚŃ˰ęĕ˰ĽŦĄēù˰ŗ˰˔ˈō˓Ŋˎù˓ŗĚˏĨˏþ˓ŰŔˑýˑ˰ˇ˰Ŕµċŗ˰ŗĕ˰ŔýˈùŗĚˏµĨˑþăˏ ʯù˓ŗĚˏµĨˏþ˓Ű˰ˇ˰ŗ

˰ŔŰí3
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P
ɇïNÎQ QŉN0 PÎRêùPɁ TÒēõ2˰�ĚćĖ˙Ŋù˕ʸʳ˔˰Ă÷ùĚŃ˰ęĕ˰ĽŦĄēù˰ŗˈÿːĚˎŀˑŒĄˎĠ˓ èŎ˰ˇ˰Ŕµċŗ˰ŗĕ˰Ŕµýˈ´ʭµĿ˰ĚµĠÝ˰ŗ˰ĎĄµĿ˰ˇ

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˕˰Ăğùʴʶʻʴ˰ʲŁʵʼ�ʻʸ
˔
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˨
ûāʭ÷ùĚŃ˨ěù˨ĵʭĿĕ˨ŗ˨ãęŘýʭĤŞő˨ŐŰĖŊù˨ŌʭĴő

ŏʭ˙ŕʭŒý˰ãęŘýʭĤŞő˰ʯĖģ˰ĚÝė˰ŔÝ˰ęŘį˰ĚŞćðµă˰ĽʭµĤÞŊù˰ĚŞµĠŀă˰ěù˰ʯĢýʭµĄÝ˰ŔµŎĖńŎ˰ęĕ˰ĕŘµē˰ĎŰĚĨă˰Ěý
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˰˫Ùùŗ˰Ŕőʭâŕĕ˰ŏʭŰęʭŃ˰Ŕ˙ŕ˰ãŗ˰ġęùĜáˈʭďęťùŌˎ˰ˇĚ˒µċ Ŕµý ùę ŏí ˫Ĝµ˙ď ʭŖŒă ŗ ˫ĖőùŘē ûŘĨŒŎ ùęˈŌˑʭµďęťù˰ˇ

˰˫Ùùŗ˰ŔµÝ˰ŏʭµőí˰Ăµğù˰ŏí˰Ěµý˰ŗ˰ŔĄµĠőùĕ˰ġĚŰĘµÏ˰ĕęŘµŎ˰ùę˰Ă÷ùĚŃ˰ŗĕ˰Ěŕ˰ĞÐğ˰ãęŘýʭĤŞő˰
Ăğù˰˫ĕĚÝ˰Ă÷ùĚŃ

ˈŌʭďęťù˰ˇ˫ĖőùŘē˰üĨő˰Ŕý˰ùę˰Ŕý˰ľİķ˰ùę˰ŏí˰ʯĖőùˈŔŋŊùˇ˫ĕĚÝ˰ĕùĖ˙ŋŃĖőùʯ˰ùę˰Ōʭµďęù˰łµď˰ŔµÝ˰äµŒĸŎ˰ŐŰĖý

ōďę˰ĶİŃ˰ŗ˰ĖŰęùĕ˰ĝʭÏŔĄµģùĕ˰Ăµ÷ùĚŃ˰Ŕµ˙÷ù˰ĚµĈÝù˰ŔµÝ˰Ăğù˰äĄģùĕĚý˰ŐŰù˰ŗ˰ĖŞÞőĖőù˰ʭµŎù˰ˉ˰Ŕµý˰ŔµÝ˰äµĄ÷ùĚŃ

ˈŌʭďęťùˇē˰Ěċ˰Ŕý˰ùę˛ĐŎ˰Ěý˰ľİķ˰ùę˰ŏí˰ĶŃùŗ˰ęĕ˰ʯ˫ĖőùŘ˰Ŕµý˰ûŘĨŒŎ˰čŦİħù˰Ŕý˰ŗ˰˫ĕŘ˙ő˰ęŗĚČŎ˰ŗ˰ęʭċ

Ăğù˰´ùĚĻù
˰ŐŰĖýäŒĸŎ˰ŗù˰
ĖµŰęùĕ˰ŔĄµğŘŞÏ˰ùę˰ĕŘµē˰ĭʭþăęù˰ŏʭĤŰù˰ʭý˰ŗ˰ĖŰęùĖý˰ıŘŀĐŎ˰ùę˰ŏʭĤŰŘē˰łď˰ŔÝ

īùäŎ˰ŔĿʭ˰ľİķ˰ŔÝ˰ĖŒÝˈŌʭµďęùˇęŗĚČŎ ĚŞ˙ī Ěý ľİķ ˛ŞŊĕ Ŕý Ě˒ċ ŔýˈŔˑýˑ˰ˇ˰ãŘµğ˰ěù˰Ŕ×Ěá˰ʯŔŰí˰ŐŰù˰ęĕ

Ăğù ĚÞŒŎ ´ʭý Ě˒ċ ĽĚď ęùĚÞă ŏŗĖý ŏʭŰŘĐő˰ʭŎù˰ˉ˰ĚăùŘµă˰üþµğ˰Ŕµý˰˫Ĝµ˙ď˰ãŘµğ˰ěù˰Ōʭďęù˰ęŗĚČŎ˰Ă÷ùĚŃ

ŌĚÝù˰ĚþŎʭŞÏ˰ãŘğ˰ěù˰Ă÷ùĚŃDʯĂµğù˰äµŕùŗ˰ŗ˰ĂµĠğ˰āŘµþÞŒķ˰Ŕµőʭē˰ŏŘµØ˙ŕ˰ŔµÝ˰ŏʭµŰŘĐő˰˫ʭáĖŰĕ˰Ěý

ŐŰù˰Ěý˰äŒþŎ˰ĜŞő˰ùę˰ĉʭċĜŊù˰˫ʭáĖŰĕ˰ŔŎùĕù˰ęĕ˰ãęŘýʭĤŞő˰
ĕęùĕ˰ŏʭĐċę˰ŏĖőùŘē˰ęŗĚČŎ˰ŔÝˈŌʭµďęùˇ˰ěù˰ŏʭµĤő

ĚþŎʭŞÏ˰ãŘğ˰ěù˰ĚŎù˰ŐŰù˰ŗ˰ŔĄģùĕ˰ŏʭĤŰù˰Ŕý˰ĖŒáŘğ˰ěùŘċD˫Ėģ˰äŖőʯŐŰùäŎ˰Ėńő˰ŔőŘá˰ʲĖŒÝˈ˰āęŘµħ˰äµŖő

ĚþŎʭŞÏ˰ãŘğ˰ěù˰ŔĄĿĚŰĘÏDµďę˰Ŕµý˰ľµŋď˰ęĕ˰ĂµŞŋŕʭċ˰ōµğę˰ŗ˰ęŗʭµý˰Ėµńő˰ĂŖċ˰Ŕý˰ʭŖŒă˰ęĕ˰ŏí˰ŗ˰Ăµğù˰ō

˰Ŕµý˰ùĖµĄýù˰ĖŒáŘµğ˰ęŘÝĘµŎ˰ŔŰí˰ęĕ˰ŔÝ˰äŊʭďęĕ˰
ĕŘģ˰ŌʭČőù˰łŋİŎ˰āęŘħ˰Ŕý˰ōĠŃ˰ŔÝ˰Ăğù˰äăęŘħˈŔµŋŊùˇ


Ăğù˰˫Ėģ˰ŏí˰ŐŰĚŃ˰ʯĖŞÝ ðă˰˛Şþğ˰Ěý˰Ōʭďęù˰Ěý˰ĖŒáŘğ˰ĞÐğ˰ŗ˰˫Ėģ˰ŌʭČőù˰ˇ˕ʲŏʭ˙ŕʷ�ʴʹʵµʴʹʹ˔


ĕ˰ĽŦĄµēù˰Ŕµý˰ĂµĤáěʭý˰ʯĂğù˰čĚİŎ˰ŔŰí˰ŐŰù˰Ă÷ùĚŃ˰ ę˫ʭýęĕ˰ŔØőí˰ŔÝ˰Ăğù˰ĚÝė˰ŏʭŰʭģ˰ŗ˰äĿŘµÝ˰üµĄÞŎ˰ŗ

˰ĽʭµĨőťù˰ʯãęʭµþőù˕˰ĕęùĕ˰Ěµċ˰ĽĚď˰ĕĚÝĕʭŰ˰ŏŗĖý˰ęŗĚČŎ˰ĚŞ˙ī˰Ěý˰ľİķ˰ĵʭŒĄŎù˰ŗ˰ŏʭÞŎù˰ĵŘīŘŎ˰ęĕ˰ãĚĨý

˰ʯĽŦĔŊù˰˛÷ʭĠŎ˰äĿʴʼʻʵ˰ʲŌʴʵ�ʷʹʶ˫ĕĚÝ˰ĶµŒŎ˰ŏí˰ěù˰ŏŘŰĚµĨý˰ŔÝ˰ãĚŎù˰ʯ˔˰ʯ˛µŎʭÞŊù˰ʯĕĚµþŎ˕˰ĕĚµþŎ˰ŗ˰Ėµőù

ʴʼʼʺ˰ʲŌʶ�ʶʼĽʭ
˒
ĤÞŊù ʯãĚĤĔŎě˕ ãĚĤĔŎě ŗ ˔Őķł÷ʭńď˛ŰĜŒĄŊùŗŏŘŞķ˛ŰŗʭŃťùäĿ˫Řċŗ˰ʯ˛µŰŗðĄŊù

ʴʼʻʹ˰ʲŌʴ�ʵʷʴäŎ˰ùę˰˔˰Őµýù˕˰ĀµŞŀŊťù˰ęĕ˰ÜµŊʭŎ˰Őµýù˰ĚµâŰĕ˰ãŘµğ˰ěù˰
ĕęŗí˰ûʭĠď˰Ŕý˰ŏʭĤŰù˰ęʭ˙ģ˰ęĕ˰ŏùŘă

˰ʯ˛ŞńķčĚģŐýù˛ŞńķŋķäŔŞŀŊùŐýùʯÜµŊʭŎʴʼʻʳ˰ʲŌʵ�ʵʶʼµµʵʷʳ˰Őµýù˕˰Ħ÷ʭµĨĔŊù˰ęĕ˰äµŒċ˰Őµýù˰ʯ˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ʯĦ÷ʭµĨĔŊù˰ûʭĄÝ˰ʯäŒċʴʶʴʻ˰ʲŁʴ�ʵʻʸ˰čĚµģ˰ʯãŘµĐő˕˰ĢŞµĸŰ˰Őµýù˰ʯ˔ʯ˛µĨ˒ŀ˙Ŋùʴʷʵʵ˰ʲŁʶ�ʺʻ˰ʯ˔

ʯĮŞĐ˙Ŋù ĚĐþŊù ʯäĠŊĖőù˕ ŏʭŞ˒ďŘýùʴʷʳʶ˰ʲŁʶ�ʴʸʼ˰ʯüŞļŊù˰ĎŞăʭŀŎ˰ʯãěùę˕˰ãěùę˰ŗ˰˔ʴʷʳʴ˰ʲŁʸ�ʴʹʼµµ

ʴʺʴ˰ŔµĄēùĕĚÏ˰ľµİķ˰ŔµŞċŘă˰Ŕµý˰ʭµŖŒă˰ʯĚŎù˰ŐŰù˰ĕùĖēę˰ěùŘċ˰ěù˰ĵʭĿĕ˰ʭý˰ĜŞő˰ãęŘýʭĤŞő˰
Ėőęùĕ˰ĚĴő˰ŏí˰ěùŘċ˰Ěý˰˔

äŎ˰ŔÝ˰äŊʭďęĕ˰
Ăğùŗùŗ˰ŏĕŘý˰ōĠŃ˰ˉ˛ŞŊĕ˰ŗĕ˰ŏùŘă˰ęĕ˰´ʭý˰ĽĘď˰ŗˈŌʭďęťʭý˰ˇ˰ùę˰˛µþŃʭŎ˰ęĕ˰ŏí˰ĚµÝė˰üþğ˰Ŕý

ŔýŐŰù˰ęĕ˰ĚâŰĕ˰ŏùĚĠŀŎ˰ŗ˰ŏʭŰŘĐő˰ŔŞċŘă˰ŏùŘŒķ˰ʯäńĤŎĕ˕˰ĕĚÝ˰ŉʭþőĕ˰ ę˫ʭý˰äµĿ˰äőʭµŎťù˰ěĚµď˰ŐŎ˰äőʭĸ˙Ŋù˰ěùĚýù

ĶþµµĠŊù˰āù´ùĚµµńŊù˰ʯʴʷʳʵ˰ʲŁʷʴʳ˰ʯ˛µµĨŀ˙Ŋù˰čĚµµģ˰ʯãŘµµĐő˰ˉʴʷʵʵ˰ʲŁʶ�ʺʻ˰´ùĚµµńŋŊ˰ĀµµČĐŊù˰ʯäµµğęʭĿ˰ˉ

˰ʯĀĸþĠŊùʴʷʳʺ˰ʲŁʶ�ʴʵʴńŊù˰ˉ˰ʯŏíĚńŊù˰ŌʭÞďť˰ĶŎʭČŊù˰ʯäþįĚʴʶʹʷ˰ʲġʶ�ʵµʹ
˔

˨ʲĉ˨ĚŞĠŀă˨ęĕ˨ėʭģ˨āʭ÷ùĚŃŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ʭŒý˰ãęŘýʭĤŞő˰ʯěʭµ˙ő˰ęĕ˰ėʭģ˰āʭ÷ùĚŃ˰ĂĠýęʭÝ˰ěùŘċ˰ŌĖķ˰Ěý˰ĂŰʭŒķ˰ʭý˰ĚŞĠŀă˰ŔŎĖńŎ˰ęĕ˰ĕŘē˰ĎŰĚĨă˰Ěý

Ăğù˰ãĚŞĠŀă˰ľŰʭİŊ˰ŗ˰āʭÞő˰˛Ŏʭģ˰ŔÝ˰ùę˰ŏí˰ěù˰ãĕęùŘŎʯĕĚµÝ˰ġęùĜµá˰ĕŘē˰Ěćù˰ęĕ˰ġŗę˰ŏí˰ĕùĚµŰù˰ęĕ˰ŗ˰˫

ŔĄĠŰʭģŏí˰
Ăğù˰˫ĕŘ˙ŞÏ˰ùę˰ãù˰ŏùŘŒķ˰ěù˰ùę˰ėʭģ˰āʭ÷ùĚŃ˰ĕĚÝĕʭŰ˰˫ʭâŰʭċ˰ŔÝ˰ŔőŘáˈāʭ÷ùĚńŊù˰ˇ˰Ŕµý˰ŗ˰˫ĕĚµÝ˰ùĖċ

˰ĢĔý˰ęĕ˰ŏí˰ŏʭŞýˈĚŞĠŀĄŊù˰ˇ˕ Ăğù ŔĄēùĕĚÏ ˔´ãĚ
ˏ
Ń˕ ŉŘŖČŎ ĚŞþĸă ʭý˰üµ÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő

˰ʯŏʭŃĚŀŊùʴʶʻʴʲŁʴ�ʴʸµʵʷ˔
ē˰ŘĠÞŰ˰ěù˰ŔÝ˰ãĚŎù˰ęĕ˰ŏĕʭµĄĿùęĕ˰ěù˰ùę˰Ăµ÷ùĚŃ˰ōµŋķ˰ěù˰ Ě˫Ŗý˰ōÝ˰ŏʭáĖŒőùŘ

āʭ÷ùĚŃ˰Ŕįęŗʯäý Ăģʭþőù ěù ĚâŰĕ ãŘğ ěù ŗ ŔĄēʭğʭŕę ľĸī ęʭ×ĕ
ˍ
ʭŎŘ˙ķŐŰù˰˛µŞŊĕġęùĜá˰ŔµőŘá˰ęĕ˰ʭµŕ

ōŖŎ˰ĕĚÝĕʭŰ˰Ŕý˰ŔŎùĕù˰ęĕ˰
Ăğù˰˫ĕĚÝ˰ãĚŞáŘŋċ˰ûʭĄÝŔµőŘ˙ő˰ŐŰĚăŐŰù˰ĕĚýęʭµÝ˰ãʭŕ˰ĽĖµŕ˰ʭµý˰āʭµ÷ùĚŃ˰ŔµőŘá

äŎ˰ŏíĚńŊù˰ü÷ùĚĻ˰ęĕ˰ãĚŞĠŀă
ōŰěùĕĚÏ

˨
ÜŰāʭŰí˨ĎŞīŘă˨ŗ˨ĚŞĠŀă

˰Ŕ˙ŋÝ˰ĚŞĠŀă˰ęĕ˰ãęŘýʭĤŞőˈŌŘŀˏŊù˰ˇ˰ŔŰí˰ęĕ3PJ¸ PüRɏý
Q
éPJ¸ Pü RÑ PÌ PãPJ¸ PüRó PØPº2Ě˫ńý˕�ʹʴ˰ŌŘć˰ãʭŒĸŎ˰Ŕý˰ùę˰ŏí˰˔

˰ʲĕŘĸĠŎ˰Őý˰ŔŋŊù˰Ėþķ˰ėʭģ˰Ă÷ùĚŃ˰ŗ˰ŔĄĠőùĕ˰˔ĚŞğ˕ˈʭŖŎˑŘć ŗ˰ˇ˕˰Ăµğù˰ŔĄµĠőùĕ˰ŏí˰˫ĖµŒŒÝ˰ĖŞŰðă˰ùę˰ʯãęŘýʭµĤŞő

ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯŏʭŃĚŀŊùʴʶʻʴʲŁʴ�ʶʵʼ˔


˰ŔŰí˰ĚŞĠŀă˰ęĕ˰ŐŞŒØ˙ŕ˰ŐŰĖŊù˰ŌʭĴő3
TÎ QáTȫ¸

P
éƤR, Rõ¸ä PÝPJ Rº.

PǪTôB
P
ɎúĒùB PÒPɁĀ2Ě˫µńý˕�ʵʸʼ˔ʯ˰ěù˰ĞµÏ

ŏíŔğ˰˫Řċŗ˰ŔÝŔőʭá˰˛ĸĿ˰ĂĤáěʭý˰ęĕ˰ùę˰ãùˈĀŒˎĠˎĄˎŰˎ˰ˇ˰Ŕµ˙ŋÝ˰ãʭŖĄőù˰ęĕ˰ĂÞğ˰´ʭŕ˰ĕŘċŗ˰ŗ˰ûùĚģ˰ŗ˰Ōʭĸį˰Ŕý

äŎ˰ġęùĜáĖŒÝŘýù˰ęʭĄŀá˰ĕĚÝĕʭŰ˰Ŕý˰
˰ãʭµŒĸŎ˰Ŕµý˰˫Ùùŗ˰ŐµŰù˰ ę˫ʭýęĕ˰äğęʭĿ˰äŋķˈüµħ˰ˇ˰ŔµĤŰę˰ěù˰˔ŐĄµĔŰę˕

ˈŐĠŊù˰ˇ˰ĕŘĸĠŎ˰Őýù˰Ă÷ùĚŃ˰ŗ˰˫ĕĚÝˈĚĴőʭĿäŊóÜŎʭĸįŗùĘŕÜýùĚģōŊŐŒĠĄŰ˰ˇ˰ùęŔý˰ŏùŘŒķĚµÝė ŏí ĖŰ˒òŎ

äŎ˕˰Ăµģùĕ˰ĖµŕùŘē˰ûùĚµģ˰Ŕý˰ĂĤáěʭý˰ʭŖŒă˰ęŘÝĘŎ˰˛ĸĿ˰ŏí˰ãʭŒþŎ˰Ěý˰ŔÝ˰äĄ÷ùĚŃ˰
ĖŒÝ˰üµ÷ùĚĻ˰ʯãęŘýʭµĤŞő

ŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ʯŏʭŃĚʴʶʻʴʲŁʶ�ʶʴ˔˰
˰ĚŞµĠŀă˰ęĕ˰ėʭµģ˰āʭµ÷ùĚŃ˰ãĚŞµĠŀă˰ĂµĠýęʭÝ˰ěù˰ĚµâŰĕ˰ĕęùŘŎ

äŎ˰ùę˰ãęŘýʭĤŞő˰ʲŏʭ˙ŕ˕˰ĶīùŘŎ˰ęĕ˰ŏùŘăʵ�ʴʺʺ˰ˉʴʵ�ʵʵ˰ˉʴʸ�ʴʵʴ˰ˉʶʳ�ʶʸ˰ˉʶʳ�ʴʺʵäÏ˰˔
ĕŘ˙ő˰ãĚŞá
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˨
ŗĕãŘļŊ˨ŗ˨ãŘĐő˨Ŕċŗ˨ŐŞŞþă˨ãʭĄğùę˨ęĕ˨ėʭģ˨Ă÷ùĚŃ˨Ŕý˨ĕʭŖĤĄğù

ęĕ˰ŐŰĖŊù˰ŌʭĴő˰ŔŰí˰ĚŞĠŀă3PJP÷ĀR
Ē
Ȇ.PýP¿ĀPH Tý

Ē
éTôȲùRõPJPHJ Q8 PÍĀ¸ MÄ.PJ T9

P
*P÷B TØĒɊ P PƳĀĒ÷RüB RÒ

Qêø
P
²R º

P¼B PäPɊ T8
P
*OÎ

QüBÔ
P
*PJ

.M TǮ Pã2˰� Ě˫ńý˕ʵʶʷ˰ʯ˔ˈŏŘ çĿŘˎĄˎŰˏ˰ˇ˰ãʭŒĸŎ˰Ŕý˰ŗ˰ŉŘŖČŎ˰ùęˈŏŘĬþŃ˨ŗ˨ŏŘăŘ˙Ű˰ˇùę ä
˒
ĿŘµă ˛µħù ŗ ˫ĕĚµÝ ŐŞŞþă

äŎ˰ĚŞĠŀă˰äĿùŗ˰ŗ˰˛ŎʭÝ˰Ęēùę˫ʭģù˰ʭý˰ĞÐğ˰
ĖŒÝ˰ãŘğ˰ěù˰˫Ėģ˰ġęùĜá˰Ă÷ùĚŃ˰ŔýĚŞŎùŐŞŒŎò˙ŊùJ˰ĎĄµĿ˰Ŕµý

˕˰´ʭŰŏŘĿ˒ŘˎĄˎŰˎäŎ˰ĕùĖ˙ŋŃ˰ãěŗę˰ŗ˰Ě˙ķ˰ãʭŀŞĄğù˰ãʭŒĸŎ˰Ŕý˰ùę˰˛ĸĿ˰ŌŘŋĸŎ˰Ěý˰ãʭŒý˰ʯ˔˕˰ĖŰʭ˙ő˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊùʴʶʻʴʲŁʵ�ʵʻʶ˔


˰ŔŰí˰ĎŞīŘă˰ęĕ˰ŐŞŒØ˙ŕ˰ŗù3¸āRí
T
ò
P
*ƖPôĒù Pü PÄĒǗO8¸

ĒêïÌāRù Pã2˰�Ł˕ʵʷĸĿ ŔŞŒĈă Ă
˒
ŋķ ùĖĄýù ˔˰˛ˈʭµŞńˑŊï˰ˇ˰ùę

äŎ˰ĖŞÝ ðă˰ʯ˔ĕĚþŎ˕˰ŉŘŃ˰ěù˰ʲĂğù˰˫ĕŘŎĚĿ˰ŉʭĸĄŎ˰ĖőŗùĖē˰äŰŘá˰ʯĖőùĕˈłŊï˨łŊï˰ˇ˰ŔµŞŒĈă˰ŐŞĤőʭċ˰˛ķʭĿ˰ŔŞŒĈă˰ŗ

äŎ˰ĞÐğ˰
Ăğù˰˫Ėģ˰˛ĸĿĂğù˰ĜŰʭċ˰ŔÝ˰ĖŰùĜĿùʯ˰ęĕ˰ęŘÝĘŎ˰ľŊùˈʭŞńˑŊï˰ˇ˰ʯľµŃŗ˰ěù˰ĜŞŕĚÏ˰ŗ˰˛ħŗ˰üþğ˰Ŕý

˰Ŕý˰ãĚĨý˰ŐĠď˰Ă÷ùĚŃ˰˫ʭâőí˰ʯĖģʭý˰ŔŀŞŀē˰ĖŞÝ ðă˰ŏŘő˰ěù˰ŉĖýˈńŊïŐˎŞ˰ˇäŎ˰ŏí˰Ěý˰Ėŕʭģ˰ùę˕˰ĕęŗí˰ʯãęŘýʭĤŞő

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻʴʶʻʴʲŁʵʹ�ʺʼ˔


˨
Ŕğ˨ãʭĄğùę˨ęĕ˨ėʭģ˨Ă÷ùĚŃ˨Ŕý˨ĕʭŖĤĄğùāʭ÷ùĚŃ˨ŐŞŞþăĚăùŘĄŎ

˰āʭµ÷ùĚŃ˰ęĕ˰Ŕµċŗ˰ŗĕ˰ŔŰí˰ŔÝ˰Ăğù˰äĸīŘŎ˰ʯãęŘýʭĤŞő˰ĚŞĠŀă˰ęĕ˰ėʭģ˰āʭ÷ùĚŃ˰ŏĕĚý˰ęʭÝ˰Ŕý˰ĕęùŘŎ˰ěù˰äÞŰ

Ŕ×Ěá˰ŐŰĖŊù˰ŌʭĴő˰ŗ˰ŔĄģùĕ˰ŔĸþğäŎ Ďċ˒ĚŎ äŰʭŒĸŎ ĚĴŒŎ ěù ùę āʭ÷ùĚŃ ěù äÞŰĖőùĕˉ˰Ŕµý˰ùę˰ĚµâŰĕ˰Ăµ÷ùĚŃ˰ʭŎù

äŎ˰ĕùĖ˙ŋŃ˰ŉʭÞģù˰ŏŗĖý˰ʯŐ÷ùĚŃ˰Ü˙ÝĖŒÝěù˰
äŎ˰Ŕŋ˙ċ˰ŔµŰí˰Ŕµý˰ŏùŘµă3PJ¸B PõTôȱQÎRäB TÕȻ¸B PüĒȫ
P
Ɇ.P7R ,

T1P(¸B PÄ
P
Ĉ

PHýQùRõ T³Ā2˰�Ōʭĸőù˕ʴʳʼĂˑ÷ùĚŃ Ŕċŗ ŗĕ ŏí ęĕ ŔÝ Ăģùĕ ę˫ʭģù ˔ˈʭŖő˒ó ʯʭŖő˒ï˰ˇŗ˰ĎĄµĿ˰Ŕµý˰ĕŘµċŗ˰˫Ĝµ˙ŕ˰ĚµĠÝ

˰ùę˰ĚĠÝ˰Ŕý˰Ă÷ùĚŃ˰Ŕ×Ěá˰ãęŘýʭĤŞő˰
ĕęùĕˈĖŞ˒ċ˰ˇ˰ġęùĜµá˰Ěµý˰ʭµŒý˰˛µŞŋē˰ŉʭÞģù˰ěù˰ãĕʭŰ˰ŗ˰ŔĄĠőùĕ˰ŔĄĠŰʭģ˰ŗ

äŎ˰ŔŰŘþŞğĖŒÝ˰ʭŎù˰ˉäŎ˰ŏʭŞý˰ĎĄĿ˰Ŕý˰Ă÷ùĚŃ˰˫Ėģ˰ŔĄĿĚŰĘÏ˰ãʭŒĸŎ˰ŏʭŞý˰ĂŖċ˰ùę˰äŕŘċŗ˰ŔŎùĕù˰ęĕ˰ÜŰ˰ŔÝ˰ĕęùĕ

ŏí 
Ăğù üĸÝ Őý ä˒ýù ėʭģ Ă÷ùĚŃ ʭý ĮþăĚŎ ʯŏí ŔċŗÝ˰ęŘįäŎ˰Ŕ˰ʲĖĠŰŘőˈŏïäŒĸ˙ýˈ˛ĸŊˇŉŘńăûĚµĸŊù˨ʲ
Ă÷ùŁŘĠŊùÜőïãĚĄĤăʭŒŊʭøŞģãïÜŋĸŊ˨
ŗãŘńŰùĘŕŔċŘŊùÿ´ùĚŃäýïʭµŖŋĸŊùėóā´ʭµċťŏŘµŒŎòŰˇ˰ˉ

˔
˒
˛ĸŊ˕ ãʭŒĸŎ Ŕý ŔŰí ŐŰù ęĕ ˔ŏï˕Ăğùŏʭ˙ŕ˰ʯäŎ˰ŔĄŀá˰ŔÝ˰Ăğù˰ûĚķ˰ŌŦÝ˰ęĕ˰ŔÝ˰ŔőŘá˰ʭă˰ŗĚý˰ęùěʭý˰Ŕý˰ʲĕŘģ

˰ŗ˰
ãĚĔý˰ãĜŞ×˰ʭŎ˰ãùĚý˰ĖŰʭģäŎ˰ĖŞŰðă˰äýù˰Ă÷ùĚŃ˰ùę˰äŰʭŒĸŎ˰Ŕċŗ˰ŐŰù˰ʲĖŒÝˈʭŖŋĸŊùėóā´ʭµċťŏŘµŒŎòŰ˰ˇ

˕˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞőʴʶʻʴʲŁʺ�ʴʻʻµʴʻʼ˔


˨
ęʭŖ×ŌʭÞďù˨ŏʭŞý˨ęĕ˨ėʭģ˨Ă÷ùĚŃ˨Ŕý˨ĕʭŖĤĄğù

ĂŒ˒µğ ˛µŕù ãʭµŖńĿ äµēĚý ˫ĕʭŀĄµğù ŏʭŞý ʯãęŘýʭĤŞő ãŘğ ěù ėʭģ āʭ÷ùĚŃ ãĚŞáęʭÝ Ŕý ĚâŰĕ ŔőŘ˙ő˰ęĕ

ŏí˰
Ăµğù˰ĕŘµē˰˫ʭáĖµŰĕ˰ŏʭµŞý˰ĞÐğ˰ŗ˰ŏʭĤŰù˰ãŘğ˰ěù˰äķĚģ˰ŌʭÞďù˰ęŗĖħ˰ŔµŰí˰ĚŞµĠŀă˰ęĕ˰ŔµÝ˰ęŘµį3�Ĉ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

QôȱQÍRÊ.³ĀQ̄ .Pǐï¸BÒPɏ R0B P PǮ Pã QG¸ä TÝR,
QúQ¾ P8¸ Ēêð

P
é PH¸öĀ

P T
Ą. QôQȩ TÌ Ēí Pȭ ¸öR º Tôȱ

QÍRÊ.³Ā T÷Ȳò PJ TôȲRø¸öĀ
P
* RƖ Rý

Tç
Ē
óɎ Ŗ º

TôȲāRó Tû
P
* PHý QöRä TÞQȩ ¸õ RÜ PÑTJ

P
* T÷RõQ0 P8¸B Ēêï  BRò7 OG¸BĀ

P
* R¼B

P
Áĉ
P
Á QG¸āB RØ

P
é TÌBRĥ TôB

P
Ɏ T÷B Pö Pȯ O¼P»

P
ȰP8 QÎɋRÎ

T Pı TJ
P
* Tô QüQȩ Pý TÒï TJ

P
*

QǐBPɀĀ  RòÍï TôȲPø¸öĀ
P
* .ý Qá Pê TÇ. PJ TôQ¿ Tê

P
ó PÇ .7R, TôȲRø¸öĀ

P
*Q̄ .PHJ QÎðB TÕP ȸ TôBȲ

Ē
ó Pä
P
ò RúBR ¾¸Ā) TôBȲ

P
ò2˰�˫Ėµ÷ʭŎ˕ʻʼ˰˔

äŎ˰ġęùĜá˰ ě˫ŗę˰ ę˫ʭŀÝ˰ŔŀŞŒďŘýù˰ŔÝ˰ĖŒÝ˰ŏŗĖµý˰ŗ˰ŔĄµğŘŞÏ˰ōµŕ˰Ŕµý˰ěŗę˰Ŕµğ˰ùę˰ĖŒáŘğ˰ŐĄĠÞģ˰ŏùĚþċ˰ĂŖċ

Őµýù ŗ ä˒µýù ėˑʭµģ Ă÷ùĚŃ ęĕ ˔ōŕ Ěğ ĂĤÏ ŗ ŔĄğŘŞÏ ōŕ Ŕý ʲ ¶āʭĸýˑʭĄĄˎŎˏ˕ ĖŞŃ Ŕý ĖŒĄĠŎ ùę ŏí ŗ ŔĄĠőùĕ ŔŋħʭĿ

˰ʲĕŘĸĠŎˈ¶āʭĸýˑʭĄĄˎŎˏ ¶ŌʭŰ
ˎ
ï Āˑ
ˎ
ćŦ
ˎ
ć ŌˏʭŞĨˑ

ˎ
Ŀ˰ˇäŎ˰ŉŘµŃ˰ŗĕ˰ěù˰äµÞŰ˰Ďµħù˰ęĕ˰äĸĿʭµģ˰ŔÝ˰Ăğù˰äŊʭďęĕ˰ŐŰù˰
Ėőùĕ

ĕŘēäŎ˰Ăµğęĕʭő˰ŔŒŞŎě˰ŐŰù˰ęĕ˰ùę˰ėʭģ˰Ă÷ùĚŃ˰Ŕý˰ĕʭŒĄğù˰ŗ˰ŔĄĠőùĕ˰ĜŰʭċ˰ùę˰ ě˫ŗę˰ãʭŕěŗę˰ŏʭŞŎ˰łŰĚŀă˰ʯ˰
Ėµőùĕ

ãŘþő˰ĂŰùŗę˰Ŕý˰ĕʭŒĄğù˰ʭý˰ʯ˫ʭáĖŰĕ˰ŗĕ˰ŐŰù˰ŏʭŞŎ˰ãęŗùĕ˰ŌʭńŎ˰ęĕ˰ãęŘýʭĤŞőD˰ãʭµĬŃ˰ŏʭµŞŎ˰ŔŋµħʭĿ˰ěùŘċ˰ęĕ

Ŕµý˰˔ĚµŞáùĚĿ˰ãʭŒĸŎ˰Ŕý˰ ě˫ŗę˕˰ãŘþő˰ōÞď˰ęĕ˰ĲŀŊ˰ĂŞŎŘ˙ķ˰ÛŦŎ˰ŗ˰ŏʭĬŎę˰˫ʭŎ˰ ě˫ŗę˰ĂŞµħŘĨē˰ĂþµĠő

˰
ĕęùĕ˰ùę˰äĸĿʭģ˰ãùŘĄĿ˰üőʭċ˰ŗ˰ʯŔĄĠőùĕ˰ĜŰʭċ˰ùę˰ŏʭĬŎę˰˫ʭŎ˰ ě˫ŗę˰ãʭĬŃ˰ŏʭŞŎ˰łŰĚŀă˰ʯ˔ŏʭĬŎę˰ ě˫ŗę˕˰üþğ

ŌŦğù˰ŌĚÞŎ˰ĚþŎʭŞÏ˰ěù˰ŔÝ˰ęŘį˰ŏíDŐŰù˰ʲĂğù˰˫Ėģ˰ĂŰùŗę˰ŔőŘáˈŗĖŃãŗęŐķäµþŒŊùDŏïŦµċęŉʭµŃ
ŔŊ˨ʲäŋķŌʭŰïŐŎŏʭĬŎęïʭŖŞĬŃðĿʱāʭŃĚŀĄŎŉʭńĿD˨ʲïĂŰïęŘŊŏʭÝÜŞŋķŐŰĕĂŞĬńĿōŕęĖŊùōŕęĖŊʭĿ
ïʭŎŏʭÝʱÜŰĜČŰŉʭŃ˨ʲäŋý˨
ŉʭŃ˨ʲŔŋ˒ŊʭĿłďïŏïŘŀĸŰŗĎŀĨŰ˰ʲˇĂŎĖē˰ãĕĚŎŏʭĤŰùĩĚķĕĚµÝ˰ʲãʭµĬŃ

ãĕùĖĸăěùě˫ŗęãʭŕ˫ʭŎŏʭĬŎęĚýŐŎüċùŗʯĂğùʭŰíĜŰʭċĂğùŔÝãʭĬŃŏíŗęʭýŔħʭĿŌʭČőùʱōŕĕ

ĚþŎʭŞÏDĕŘŎĚĿ˰ʲíʭŰĚáùäŒŰĕĚýŘă˰ ˫ĖŖķĖģʭýŗŘăŏíŐŰĕùęōŕęĕŔýōŕęĕŗʭýŔŋµħʭĿĂµēùĕĚÏʯäµŒÝ

ŐŰĕùęĂēùĕĚÏ˫ĕĚÞőʱãùĕĚŎĂŀáʲĂēùĕĚÏ˫ĕĚÝŌù˰
ĚþŎʭŞÏDĕŘµŎĚĿ˕˰ʲŉʭµďŔµÝ˫ĖµŒýãùěùŏʭáĖµŒý

ʯùĖēãʭĬŃŐŰĕŘăùęŔĄĿĚŰĘÏʯĂğùŏùĖýŔÝ˰˔ĖőŗùĖēŔĄĠŰʭģĚăěùŏùĚâŰĕĚýŐŰùĢŰʭĤĔýŗĂģĘáěù

˫ĖŒýĂğù
˕˰ˇĚĻ˰ʯãęŘýʭĤŞő˰ʯŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùʴʶʻʴʲŁʺ�ʵʳ˔


˨
ĊŒÏėʭģ˨āʭ÷ùĚŃ˨ĵŘīŘŎ˨ęĕ˨ľŞĐĨă˨ŗ˨ľŰĚĐă˨ŔŖþģ˨ĚýùĚý˨ęĕ˨ŏíĚŃ˨ěù˨ĂőʭŞħ

ŁĚģ˰ĖŒĄµĠŕ˰ŏí˰Ěý˰ōŰĚÝ˰ŏíĚŃ˰Ă÷ùĚŃ˰ęĕ˰ʭŒĸŎ˰ŔŰĚĴő˰čĚį˰ʭý˰ŔÝĖŊŘő˰ŗ˰ĚŖŰěĖŋá˰ʯĚģŦý˰ŏŘØ˙ŕ˰äőʭğʭŒģ

Řý ĂŞ˒ğĖŃ ĖŃʭĿ ŌŦğù ęĖħ ŏʭőʭ˙ŋĠŎ ŏʭŞŎ ęĕ ŏíĚŃ ıʭŀŊù ŔÝŏí˰
Ăğù˰˫ĕ˰Ŕµý˰ĂþµĠő˰ŏʭµĤŰù˰Ăµğĕ˰ŔÝ˰ęŘį

˰˫ʭáĖµŰĕ˰ŐŰù˰
Ăğù˰˫ĕŘý˰ěʭý˰ĕŗĚő˰ŏʭŞŎ˰ěù˰ŔŰí˰ŌŘŖŀŎ˰ŔÝ˰äŰʭċ˰ʭă˰äŒĸŎ˰ĚĄŖý˰ōŖĿ˰ĽĖŕ˰ʭý˰āʭŰí˰ęĕ˰˛ŰĖþă˰ŗ˰ĚŞŞļă

˰ĖµŕùŘĔő˰ōŰĚµÝ˰ŏíĚŃ˰ľŰĚĐă˰ŗ˰ľŞĐĨă˰Ŕý˰ŉŘŃ˰Ĝċ˰äŎʭČőùĚğ˰ŏʭĤŰù˰ãŘğ˰ěù˰ŔĄĿĚŰĘÏ˰āęŘħ˰äőʭŞý˰ĵŘŒă˰ʭý

Ŋ˰ʯōŞďĚŊùĖþķ˰˛ŞŋČŊùĖþķ˕˰Ăģùĕ˰ʯōŰĚÞŊù˰ŏíĚńŊù˰Āļʴʷʳʴ˰ʲŁʴʸʸ˰ġĚŰĘµÏ˰ĕŘċŗ˰ʭý˰łŞńĐă˰˛ŕù˰ŐŰùĚýʭŒý˰
˔

˰ěù˰ãĚŞµĠŀă˰ŗ˰äŀŰĚµĨă˰āʭ÷ùĚŃ˰ěùŘċ˰ŔÝ˰ĖŒĄĠŕ˰ŏí˰Ěý˰ ę˫ʭý˰ŐŰù˰ęĕ˰ŔýʭĐħ˰ãŘğ˰ěù˰˫Ėģ˰˛ńő˰āʭŰùŗę˰ěù˰äēĚý

˰ęĕ˰ōŰĚµÝ˰ŏíĚµŃ˰ĚµĄŖý˰Ŕµ×Ěŕ˰ōŞµŖŀă˰ŗ˰ĊŰŗĚµă˰ĽĖµŕ˰ʭý˰ŗ˰ŉĜŒŎ˰ŏíĚŃ˰ěù˰ŏí˰ĜŰʭ˙ă˰Ěý˰ĂŰʭŒķ˰ʭý˰ûʭĐħù˰ãŘğ

ù˰ŔĸŎʭċùĖē˰ŉŘğę˰āęʭĴő˰ĂĐă˰ŗ˰ĊŰùę˰ãĚŎù˰äŎŦğD˰äµĿ˰ŏʭµńăťù˰ʯäįŘŞğ˕˰Ăğù˰˫ĕŘý˰ŌŦğù˰ęĖħ˰ęĕ

˰ʯŏíĚńŊù˰ŌŘŋķʴʶʼʻ˰ʲŁʴ�ʴʳʵ˰ʯāʭ÷ùĚŃ˰ŗ˰ŏíĚŃ˰ĂýʭĄÝ˰ĒŰęʭă˰ʯäþċę˰ˉʴʶʼʻ˰ʲʴʳʶ
˔
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ãęŘýʭĤŞő˰ĚŞĠŀăŔý˰ŏùŘŒķ˰ŐµŰù˰Ěµý˰Őµģŗę˰ãĖŕʭµģ˰ʯãĚµ˙Ń˰ōŖő˰ŏĚŃ˰ãĚŞĠŀă˰ĖŒ˙ģěęù˰ĶýʭŒŎ˰ěù˰äÞŰ

Ŏ˰ęĕ˰Ŕ×Ěá˰ŗù˰
ĂğʭķĖŎŔőŘ˙ő˰µ˰äĸīùŘĚ˫Ŗý˰ʭý˰µ˰Ėģ˰ĕʭŰ˰˛þŃ˰ŐŰŗʭŒķ˰ęĕ˰ŏí˰ěù˰äŰʭŕ˰ėʭµģ˰āʭµ÷ùĚŃ˰ěù˰ãĚŞá

ĕęùĕ˰āʭŰí˰ĚĄŖý˰Ŕ×Ěŕ˰ĎŞīŘă˰ŗ˰äŰùĕě˰ŌʭŖýù˰ęĕ˰äĸğ˰ĚŞĠŀă˰ęĕˉãĖµŰĖŖă ʭµŰ ŗ ŔőʭµĤő ŔµÝ ãĕęùŘŎ ęĕ ʭŎ˒ù


Ăğù ŔĄēùĕĚÏ ŏí Ėńő Ŕý ā
˒
Ėģ ʭý ĖŰʭ˙ő đę ʯŏíĚŃ ľŰĚĐă ŗ ľŞĐĨă Ěý äŒþŎ

˰ŔŰí˰ ę˫ʭýęĕ˰Ŕŋ˙ċ˰ěù3PJBƇ
P
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Ē
Ĉ
P
Ɇ

T
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Ē
ĈR,QI¸BĀR ,PJR÷Ā

P Rȅ.Pý
T
Ɏ¸BR º¸MùB PÒ TÇR,2´ùĚµğù˕�ʵʶ˰łµŰĚį˰ěù˰˔

äŎ˰ĕʭŰ˰ĝʭþķ˰Őýù˰ŉŘŃ˰ěù˰ʯŏùĚŖŎ˰Őý˰ŏŘ˙ŞŎ˰ŗ˰ĚŞþċ˰Őý˰ĖŞĸğ˰ʯÛʭĐī˰ŔŰí˰ŐŰù˰ęĕ˰˛ħù˰ʯĕŘý˰ĖńĄĸŎ˰ŔÝ˰ĖŒÝ

ˈÜýę˰äħŗ˰ŗ˰ˇĂğùˉäŎ˰łŋĸă˰ŐŰù˰Ěý˰äŖŊù˰ãʭĬŃ˰Ěáù˰ŔÝùĚ×µÝ˰ÖŞµŕ˰ŔÝ˰ĂĿĚá˰ęʭµáĕęŗĚÏ˰ŏʭŞµĨķ˰Ğ

äŋķ˰Ŕý˰ŔÝ˰ãėʭģ˰Ă÷ùĚŃ˰
ĕŘý˰ŐÞ˙Ŏʭő˰ŉʭĸĄŎ˰ĖőŗùĖē˰ěù˰äőʭŎĚĿʭő˰ĚâŰĕ˰ʯĖŒÞőJĖþķ˰ŗ˰˫ĕùĕ˰ĂþĠő˰ĜŞő˰ŔŋŊù

äŎ˰˫ʭáĖŰĕ˰ŐŰù˰ãęŗùĕ˰ŌʭńŎ˰ęĕ˰ŌʭĴő˰
Ăğù˰˫ĖģĂµğù˰ľŞĸµī˰ŉŘµŃ˰ŐµŰù˰ʲĖµŰùĜĿù˰ˉ˰ŐŞµŒ×˰ěùŘµċ˰ŔµÝùĚ×

Ă÷ùĚŃŔŒŞŎě˰äŰʭŕäŎ˰ōŰĚµÝ˰ŏíĚµŃ˰ęĕ˰ľŞĐĨă˰ŗ˰ľŰĚĐă˰ĵŘŃŗ˰ěʭğ˕˰ĕŘµģ˰ŗ˰ŏíĚµńŊù˰üµ÷ùĚĻ˰ʯãęŘýʭµĤŞő

˰ʯŏʭŃĚŀŊù˰ü÷ʭĻęʴʶʻʴʲŁʴʸ�ʵʸ˔


˰ŔµŰí˰ʯĕęùĕ˰ėʭµģ˰āʭµ÷ùĚŃ˰ãʭŒþŎ˰Ěý˰ŏíĚŃ˰ıʭŀŊù˰ĚŞŞļă˰ʭý˰ãęŘýʭĤŞő˰ĂŀŊʭĔŎ˰ěù˰ŏʭĤő˰ŔÝ˰ĚâŰĕ˰Ėŕʭģ3
ĒHR ,
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Ē
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ì
P
*MĉāRȰ2˛ŎĜŎ˕�ʹŏí˰ěù˰ĞÏ˰ŗù˰
Ăğù˰˔ʯĽʭµ

˒
ĤÞŊù ěù ˛µńő Ŕµý ŔÝ˰Ăµ÷ùĚŃˈ˨ŗ

Ŧ̱ŞŃ ûŘħï˰ˇŏíĚŃ ōŞŕʭŀŎ Ŕý ŏʭőʭ˙ŋĠŎ ãĚĈÝùĖď Ōʭ˙Ąŕù Ěý äŒþŎ äŒ˒ċ Őýù ęʭĄŀá ŗ ˫ĕęŗí Ğőù ãŘğ ěù ùę

ŏʭğí˰ŏʭ˙á˰ʯĂğù˰˫ĕĚÝ˰ġęùĜá˰ùę˰ʭµý˰ľŊʭµĔŎ˰ùę˰ŏí˰ęĕ˰ĚµŞŞļă˰ěùŘµċ˰ŗ˰ŏíĚŃ˰ıʭŀŊù˰ĚýùĚý˰ęĕ˰ûʭĐħù˰ãĚŞá

˰˫ʭáĖŰĕˈŏŘĔğùĚŊù˨´ʭ˙ŋĸŊù˰ˇäŎ˕˰Ėőùĕ˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯãęŘýʭĤŞő˰ʯŏʭŃĚŀŊù˰ü÷ʭĻęʴʶʻʴʲŁʵʼ�ʺʻ˔


ŔČŞĄő

ʴ˰ĚŞĠŀă˰
ˈŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻˇ˰ʭµý˰ŔÝ˰äýʭĄÝ˰
Ăğù˰ãĚ˙Ń˰ōĄĤŕ˰˫Ėğ˰ĖŒ˙ģěęù˰ĚŞğʭŀă˰ěù

˰ŐŰŗʭµŒķ˰ęĕ˰ŗ˰ŔĄµģùĕ˰äķŘµīŘŎ˰˫ŘŞµģ˰Ŕµý˰ōŰĚµÝ˰ŏíĚŃ˰āʭŰí˰ĶŎʭċ˰ŐŞŞþă˰Ěý˰äĸğ˰ãĕʭŖĄċù˰ãĚŞĠńă˰ġŗę

˰ŔőʭáęʭŖ×ˈ˛ŰŗðĄŊù˰ŗ˰ĚŞĠŀĄŊù˰ʯĽŘŃŘŊù˰ʯāʭ÷ùĚńŊù˰ˇ˰ĕŘē˰ãĚŞĠŀă˰ĶŎʭċ˰ĕĚÞŰŗę˰ŏĖőʭğę˰ŌʭČőù˰Ŕý˰ęĕ˰äĸğ

ŏí˰
ĕęùĕʯäµŋńő ŌŘµŋķ Ěµý ĚµĐ˒þă üþµğ Ŕý ľŊòŎ ŔÝ Ăğù ŏí ˫ùŘá ĚŞĠŀă Ěćù ŐŰù ˛ŞŋĐă ŗ äğęĚý ŔÝ ęŘį

˰ŏùŘµŒķ˰ęĕ˰Ŕµ×Ěá˰ŗ˰˫ĕŘµ˙ő˰äµğęĚý˰ŏùŘµă˰Ėµď˰ęĕ˰ùę˰ōŰĚµÝ˰ŏíĚµŃ˰āʭŰí˰üőùŘċ˰ʯ˛ńĸă˰ěù˰ĂőʭĸĄğù˰ŗ˰äýĕù

ˈ˛Űŗðă˰ˇľŞİŊ˰äăùęʭģù˰āʭőʭŞý˰ŔýŔĄēùĕĚÏˉãŘµğ ěù äµőíĚŃ ĚŕùŘĳ äŋŞİĸă Ŕý ĚČŒŎ ˫ʭâØŞŕ ĚŎù ŐŰù ʭŎ˒ù


Ăğù ŔĄĤâő ĽŘ˒Ĩă ŗ äŰʭŒĸŎ ãĚŞáŘğ Ōùĕ ęĕ ŏĕʭĄĿù ãŗ
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ʵ˰ŏùŘŒķ˰˛ŞŋĐă˰
ˈāʭ÷ùĚńŊù˰ˇ˰ŗˈĚŞĠŀĄŊù˰ˇ˰ęĕˈŏʭŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻˇ˰ŔÝ˰Ăğù˰ŏí˰ěù˰äÝʭď

ãʭµċ ŗ ŔµŎĖńŎ ęĕ ŏʭµĤŰù ġęùĜµá Ŕý ŔċŘăʭý µ ľ
˒
ŊòŎ ˫ĕʭŀĄğù˰ōµŖŎ˰ãĚŞµĠŀă˰ęĖµĨŎ˰ŗĕ˰ěù˰µ˰Ěµćù˰ãʭµċ

ˈĽʭĤÞŊùŐķł÷ʭńďĪŎùŘĻ˛ŰĜŒĄŊùŗŏŘŞķ˛ŰŗʭŃšùäĿˬŘċŗ˛ŰŗðĄŊù˰ˇ˰ŗ˰ãĚĤĔŎě˰ŔŋŊù˰ęʭċˈ˰ĎŞăʭŀŎ

üŞļŊù˰ˇĦŞĔŋă˰ĂµēùĕĚÏ˰ŗ˰ãęŗíŘµő˰ŌĖµķ˰ěù˰ŏʭĤő˰ʯãěùę˰ĚĔĿ˰ŌʭŎù˰ĚŞþÝ˰ĚŞĠŀă˰ŏʭ˙ŕ˰ʭŰ˰ěù˰ŏʭµĤŰù˰ŔµőŘá

ý˰ʭý˰ŏʭńńĐŎ˰ŔÝ˰ĕęùĕ˰ŏí˰ãʭċ˰
ĂĠŞő˰ęŘÝĘŎ˰ĚŞğʭŀă˰ĢĔý˰äğęĚˈ˛Űŗðă˰ˇ˰ùę˰ōµŖŎ˰ŐµŰù˰ʯãęŘýʭĤŞő˰ĚŞĠŀă

ùę˰ŔŰùĕ˰ŐŰĖŊù˰ōČő˰ěù˰ŏʭĤŰù˰ãĚŰĘÏĚćù˰ ę˫ʭýęĕ
ĖőęùĘá˰ĆĐý˰Ŕý

ʶãęŘýʭĤŞő˰
ĖńĄĸŎŔýĚăùŘăāʭ÷ùĚŃŔĸþğŔýãʭŒĸŎłŀĄŎęŘŖ˙ċ˛ŕùĂŒ˒ğĂğù˰ĂµĠĔő˰ŔµŎĖńŎ˰ŗ

Ŕý˰ŔÝ˰ŗù˰ĚŞĠŀăŐĔğěùāʭ÷ùĚŃĥʭĨĄēùŔĄĿʭŰŗãĕęùŘŎŏŘØ˙ŕĂŋŞĬĿĂ÷ùĚŃŗʯãęʭŃûùĕíʯĂµ÷ùĚŃ

ěùŘċĽŦĄēùāʭ÷ùĚŃŗäăʭĐŞīŘăŏŘŎùĚŞÏŏʭŰęʭŃŔőʭâŕĕŗŁĚįŏʭĤŰùŔµ÷ùęù˫ĕŘµ˙őĂµğù
˰ęĕʭµĨŎ˰ěù


Ăğù˰ŌŦğù˰ŏʭŖċ˰äőʭŞŎ˰ŏŗĚŃ˰ęĕ˰āʭ÷ùĚŃ˰Ģőùĕ˰ŔŒŞŎě˰ęĕ˰ʭŒĄķù˰˛ýʭŃ

ˁäáÚŰŗ˰ěù˰
˰ōŖŎ˰ãʭŕˈü÷ùĚĻŏíĚńŊùŗü÷ʭĻęŏʭŃĚŀŊùˇġęùĜá˰Ěý˰ŏŗĜĿù˰ʯĂ÷ùĚŃãʭŕŔőʭâŕĕŗĚÝė

ãęʭŃʯŏíŐĄēùĕĚÏŔýʯĎŞīŘăčĚģŗľĤÝ˫Řċŗŗ˛ŋķāʭ÷ùĚŃ
ĂğùŐŞŒØ˙ŕ˰ŐŰĖŊù˰ ŌʭĴőĂ÷ùĚŃãʭŕ

ėʭģùęĜŞőęĕäőùŘŒķùĖċŗʭýĲŀŊˈ´ãĚ
ˏ
ŃˇęĕãĕęùŘŎŔÝãŗʭµďāʭµÞőŗüµ÷ùĚĻãĚŞµĠŀă˫ĕŘµýŏʭµŞý

ŔĄģùĕäý˰Ăģʭþőù˰ěù˰ŘĠÞŰ˰ěù˰ŔÝ˰ãĚŎù˰
Ăğù˰ŗ˰˫ĕŘµ˙ő˰ãĚŞáŘµŋċ˰ėʭģ˰āʭ÷ùĚŃ˰˛ŞŊĕ˰ĶőʭµŎ˰ĚµâŰĕ˰ãŘµğ˰ěù

Ģőùĕ ŐŰù ŔħĚķ ęĕ ˫ĕŘŎěí ĚĄ˙Ý ŏʭáĖŒőùŘē ĚŞ˒ĐăäŎ
ĕŘģ

ʸʭý˰ãęŘýʭĤŞő˰
ĕŘċŗãĚŰĘÏĚŞćðăěùãĚĤĔŎěęĕʯāʭ÷ùĚŃęĕäĸīùŘŎ˫ʭáĖŰĕãʭŕãŗùęŔµÝäµŒĄþŎ

ĚýĖķùŘŃãŘĐőĂğùĖńő˫ĕĚÝŗ˛ħùùęĚýĂČ˒ďŏĕŘýŏíĚŃĚýĚŞĻĕŘµēäŎĖµőùĕŗĂµŞ˙ÝʭďĖµķùŘŃ

ãŘĐőęĕĚŃāʭ÷ùäőíĚŃùęŔý˰ŏùŘŒķŔý˰Ăğęĕʭő˰ãʭŒþŎĢŊʭ×äŎĖĤÝ


ʹŔŞċŘă˰
ʯāʭ÷ùĚŃĵʭĿĕěùāʭ÷ùĚŃŗĶīùŘŎ˫ĕʭŀĄğùěùāʭ÷ùĚŃ˰ĭʭµþăęù˰ãŗʭµÝùŗ˰ʯĚŞĠŀă˰ŔħĚķ˰ęĕ˰ėʭģ

ŌŘŖŀŎ˰ŗ˰ʯŏíĚŃ˰ľŰĚĐă˰ŔŋøĠŎ˰ŗ˰ėʭģ˰āʭ÷ùĚŃōŖŎ˰ěù˰ùĖµĄýù˰ŗ˰ľµŃŗ˰äâőŘµâ×˰ŗ˰äČŒğäáÚŰŗ˰ŐŰĚµă˰ãʭµŕ

ý˰āʭ÷ùĚŃ˰ĵŘīŘŎ˰ęĕ˰ãęŘýʭĤŞőäŎ˰ęʭ˙ģ˰ŔĕùĚµŰù˰ŐŞµŒØ˙ŕ˰
ĕŗęŗŏʭµŞýŉŘµŃäőʭĄµĠČğěùãŘµğ˰ĚŞµĠŀă

ãęŘýʭĤŞőãĚŎùãęʭÞĄýùŗŔýęŗĕěùŏʭĤŰù Ě
˒
ćðăěùĂğù˰ĶýʭŒŎ˰ĚâŰĕäŎ˰ŔÝŏùŘµăŏíùęŔµýäŰʭµőùŘăäµ˙ŋķ

˫ĖőęʭâőęĕĆĐþŎāʭ÷ùĚŃŗäńŋăŏʭĤŰùěùĖŞăʭğùŗđŘŞģĕŘēęĕŐŰùĵŘīŘŎûŘĠŒŎĂēʭğ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä
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ĶýʭŒŎ

ʾ
ŏíĚŃōŰĚÝʯŔ˙ċĚă˰ʲŜŰʭīęʯŜőʭŖŀµħùŜŋķĖµ˙ĐŎŗʯŏùęʭµÞ˙ŕŔµĠğŘŎŜăʭµńŞńĐăŜµâŒŕĚĿ

ʯĚÝĘŊùęùĕōŃ˰ʲʴʶʻʶġ


ʿ
ŐýùŘýï˰ʯäŒċĎĄŀŊùʯŏʭ˙ĈķʯĀµŞ˙ŋĸŊù ĀµþĄÞ˙Ŋù ʯęʭµČ˒ŒŊù äµŋķ Ė ˒̇ ĐŎ łŞńĐă ʯĦ÷ʭĨĔŊù ûʭĄÝ

˰ʲ Ě˫ŕʭńŊùʾˀʾ˅
Ł

ˀ
˰ŏʭĠďó˰łŞńĐă˰ʯŏʭŎĜŊù˰´ʭŒýï˰´ʭþőï˰ŗ˰ŏʭŞķšù˰āʭŞĿŗ˰ʯŐŰĖŊù˰Ğ˙ģ˰ʯŏʭÞŋē˰Őýù˰ʯĀĿʭńĈŊù˰ęùĕ˰ʯĝʭþķ

˰ʲāŗĚŞýʾˀˆ˄
Ł

ˁ
čĚģ˰ʯŔŋŊù˰Ėþķ˰ŐŰĖŊù˰´ʭŖý˰ʯ˛Şńķ˰ŐýùŐýù˛ŞńķŋķäŔŞŀŊùŐýù˰ʲ Ě˫ŕʭńŊù˰ʯąùĚĄŊùęùĕ˰ʯÜŊʭŎʴʼʻʳŌ


˂
˰ʭµŎ˰ĦŞµĔŋĄŊ˰ĖĨń˙Ŋù˰ŔĸŎ˰ŗ˰´ùĖĄýťù˰ŗ˰ľŃŘŊù˰ŏʭŞý˰äĿ˰ãĖŖŊù˰ęʭŒŎ˰ʯĖ˙ĐŎ˰Őý˰Ė˙ďù˰ʯäőŘ˙ģšù

ĐŊù˰äýʭþŊù˰äŀİĨŎ˰ʯ´ùĖĄýţù˰ŗ˰ľŃŘŊù˰ŐŎ˰ĖģĚ˙Ŋù˰äĿ˰ʲĚĨŎ˰ʯäþŋʾˀ˂ˀ
Ł

˃
˰ʯĀµĈŊʭć˰ĭ˰ʲāŗĚµŞý˰ʯ´ùŘīšù˰ęùĕ˰ʯĀĸŞĤŊù˰ľŞőʭĨă˰äŊó˰ĀĸŰęĘŊù˰ʯŐĠĐŎ˰Ė˙ĐŎ˰ʯäőùĚŖį˰ßęĜý˰ʭŃí

ʾˁʽˀ
Ł

˄
˰ʯĝʭþķ˰ʯäőʭŞĄģí˰ŉʭþŃùŉŘļŎ˰ĒŰęʭă˰ʯōĄĤŕ˰Íʭ×˰ʲŏùĚŖă˰ʯĚŞþÝ˰ĚŞŎù˰ʯʾˀ˅ˁ
ġ

˅
ĕĚýęʭÝ˰ʯŐŋÞŒŞŊ˰˛ğùę˰ʯĽʭÝùġŗęʭŖ˙ĄĠŞğ˰ʲŔýŔ˙Ş˙īĚŞþĸăŏíĚŃŏùĚŖă˰ʯĂĈĸý˰ʯãĚýęí˰ʲʾˀ˂˅


ġ

ˆ
˰ʲāŗĚŞý˰ʯāʭķŘþİ˙ŋŊ˰ĽęʭĸĄŊùęùĕ˰ʯŐŞŎšù˰ŐĠď˰łŞńĐă˰ʯĀĸŞĤŊù˰ŏʭŞķï˰ʯŐĠĐŎ˰ʯŐŞŎšùʾˆ˅ˀ
Ō

ʾʽ
ĽʭĨőťù ʯĖ ˒̇ ĐŎ Őý Ő˙ďĚŊù Ėþķ ʯãęʭþőťùäĿ˛÷ʭĠŎʯĽŦĔŊù˰ʲāŗĚŞý˰ʯ˛ŞČŊù˰ęùĕʴʼʻʵŌ


ʾʾ
µŞĐŎ łµŞńĐă ʯ
˒
˛µċ ŗ Ĝ˒µķ ŔµŋŊù ûʭĄÝ äĿ ´ùĖĄýťù ŗ ľŃŘŊù čʭĬŰù ʯōğʭŃ Őý Ė ˒̇ ĐŎ ʯãęʭþőťù˰ä

˰ʲłĤŎĕ˰ʯŏʭĬŎę˰Ő˙ďĚŊù˰Ėþķ˰ŐŰĖŊùʴʶʼʴŁ


ʾʿ
˰ʯĀŞőʭć˰ĭ˰ʲāŗĚŞý˰ʯĚÞŀŊù˰ęùĕ˰ʯĮŞĐ˙ŊùĚĐþŊù˰ʯľğŘŰ˰Őý˰Ė˙ĐŎ˰ŏʭŞďŘýù˰ʯäĠŊĖőšùʾˁʽˀ
Ł

ʾˀ
ʭŰĚÝě˰ʯãęʭĨőùŐýʯĖ˙ĐŎł÷ʭŃĖŊùĀ˙ÞĐ˙ŊùäĿčĚģĀŎĖń˙ŊùʯŔµŰęĜČŊùłµŞńĐăĚµĄÝĕüŞµĠő

ʯãŗʭĤőęùĕʯäþĄÞ˙ŊùÍʭ×˰ʲłĤŎĕʯŌŗĕʾˁʾ˅
Ł

ʾˁ
ŉęʭÝ˰ʯŏʭ˙ŋÝŗĚý˰ʲÿĚŕʭµńŊù˰ʯĽęʭµĸ˙Ŋù˰ęùĕ˰ʯęʭµČŒŊù˰ōŞŋĐŊùĖµþķ˰Āµ˙ċĚă˰ʯäµýĚĸŊù˰ûĕšù˰ĒŰęʭµă˰ʯ

ʾˆ˃ʽ
Ō

ʾ˂
µµµµµµµ˰ʲĩʭŰę˰ʯĞ˙ģ˰ŐŞķ˰ĀĸŎʭċ˰ʯûùŘĄŊù˰Ėþķ˰ŏʭĬŎę˰Ŕ˙ċĚă˰ʯĀŞŎʭĠŊù˰āʭļŋŊù˰ŔńĿ˰ʯʾˆ˄˄
Ō



ʸʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϯϭͲϱϲ
$1�,19(67,*$7,21�2)��4,5$$¶7��,1�7+(�,17(535(7$7,21�2)�

�*+$5$,%�$/�485$1�$1'�5$*+$,%�$/�)854$1�
�������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʾ˃
˰ęùĕ˰ʯŏŘµŒĴŊù˰ľµĤÝ˰ĶµŎ˰ĵŘµþİŎ˰ʯŐŞŀŊò˙Ŋù˰´ʭ˙ğï˰äĿ˰ŐŞĿęʭĸŊù˰ĀŰĖŕ˰ʯʭģʭý˰˛Şķʭ˙ğù˰ʯãĕùĖļþŊù

˰ʲāŗĚŞýʯĚÞŀŊùʾˆ˅ʿ
Ō

ʾ˄
ĚþăãĜµµŰē˰ʯäőʭµµýʭŞĖµµ˙ĐŎµµŋķʯäęĀµµőʭĐŰµµĿ˰ûĕťùäĿŗĚµµĸ˙Ŋù˰ōċùĚµµăŐŞŒÞŊʭýŔµµŞüµµńŋŊù˰ŗù˰ʯ

˰ʲŏùĚŖăʯä˙ŋķʾˀ˂˄
ġ

ʾ˅
˰ʯĵʭþµĬŊù˰Ė˙ĐŎ˰äŋķ˰ĎŞĐĨă˰ʯĚĤĸŊù˰āù´ùĚńŊù˰äĿ˰ĚĤŒŊù˰ʯĖ˙ĐŎ˰Őý˰Ė˙ĐŎ˰ĚŞĔŊù˰Řýù˰ʯãęĜČŊù

˰ʲāŗĚŞý˰ʯĀŞ˙ŋĸŊù˰üĄÞŊù˰ęùĕʴʷʵʴ
Ł

ʾˆ
˰ŏŘŒĴŊù˰ľĤÝ˰ʯŔŋŊùĖþķ˰Őý˰äŀİĨŎ˰ʯĀŀŞŋē˰äċʭď˰ʯĚµÞŀŊù˰ęùĕ˰ʯŏŘµŒŀŊù˰ŗ˰üµĄÞŊù˰äŎʭµğï˰Őµķ

˰ʲāŗĚŞýʾˆ˅ʿ
Ō

ʿʽ
äċʭďʯ˫ĕùěäĠŰŘőęŘĄğĕ˰ʯŐŞŖŎŗŏʭýěäğʭŒģʯäýĚķ˰ʲŏùĚŖă˰ʯäŕʭâĤőùĕ˰ĕʭŖċʾˀ˅˅
ġ

ʿʾ
ʯĦŋþďĚćù˰ʯľğŘŰ˰Ė˙ĐŎľŃŘŊùäŋķĀŊťĖŊùʯĀŞýĚĸŊù˰ĀĿʭńĈŊù˰ęùĕ˰ʯĀŞþŞÝĚĄŊù˰ʲÿĚŕʭńŊùʾˆˆˀ
Ō

ʿʿ
˰äµµğʭŞĠŊù˰ŌŦµµğţù˰ĒŰęʭµµă˰ʯōŞŕùĚµµýó˰ŐµµĠď˰ʯŐµµĠď˰ęùĕ˰ʯäķʭµµ˙Ąċţù˰ŗ˰äĿʭµµńĈŊù˰ŗ˰äŒŰĖµµŊù˰ŗ

˰ʲāŗĚŞýʯĞŊĖőťùʾˆ˂ˆ
Ō

ʿˀ
ʯŏʭĠďĊŕʭŒŎ˰ʯŌʭ˙ăĆĐþŊùäĿʯĀŰĚĨ˙Ŋù˰ŘŋČőšù˰ĀþĄÞŎ˰ʯĀļŋŊù˰ʲÿĚŕʭńŊùʾˆˆʽ
Ō

ʿˁ
˰ʯĀŊʭµğĚŊù˰ŔµĠğòŎ˰ʯäŋĤķĚ˙Ŋù˰ľğŘŰ˰łŞńĐă˰ʯ´ùĖĄýťù˰ŗ˰ľŃŘŊù˰äĿ˰äŀĄÞ˙Ŋù˰ʯŗĚ˙ķ˰Řýù˰ʯäőùĖŊù

˰ʯĀŞőʭć˰ĭ˰ʲāŗĚŞýʾˁʽ˄
Ł

ʿ˂
ʯĖ ˒̇ ĐŎ ʯäŊŘĿěĕˈäĿĚĸŎŔ˙ċĚăãùŐŖÝěùŏíĚŃōŰĚÝŌʭĴő˰ĚćùŐŰĖŊù˰ãęŘýʭµĤŞőˈŏĚµŃōĄµĤŕ

ãĚČŕãĚ˙Ńˇ˰ ę˫ʭ˙µģ˰ʯŏʭĄµĠýʭă˰ŗ˰ęʭŖý˰ʯäŕʭâĤőùĕ˰äőʭğę˰ĵŦįù˰ŗ˰ãęùĖýʭĄÝ˰āʭńŞńĐă˰ʯʶʳµµ

ʶʴ˰ʯʴʶʺʻ
ġ

ʿ˃
˰ÿŘµİķ˰ōŞŕùĚµýù˰łµŞńĐă˰ʯĶþĠŊù˰āù´ùĚńŊù˰äĿ˰äőʭŎťù˰ěĚď˰ŐŎ˰äőʭĸ˙Ŋù˰ěùĚýù˰ʯĀŎʭģŘýù˰ʯäńĤŎĖŊù

ĨŎ˰ĀĸþİŎ˰ʯĩŘķ˰ʲĚĨŎʯäþŋĐŊù˰äýʭþŊù˰äŀİʾˁʽʿ
Ł

ʿ˄
˰ʯĀĈŊʭć˰ĭ˰ʲāŗĚŞý˰ʯĽęʭĸ˙Ŋù˰ĀþĄÞŎ˰ʯĀŰʭŖŒŊù˰ŗ˰ĀŰùĖþŊù˰ʯĚŞĈÝ˰Őýù˰˛Şķʭ˙ğù˰ʯäńĤŎĖŊùʾˆ˅ʽ
Ō

ʿ˅
þŕĘŊù˰ʯäĖŊù˰Ğ˙ģŐŰýùäŏʭ˙Ĉķ˰Őý˰Ė˙ďù˰Őý˰Ė˙ĐŎ˰ŔŋŊùĖþķʯ˰Ėµ˙ďù˰łµŞńĐă˰ʯ´ùĚµńŊù˰āʭµńþį

˰ʯŏʭēŎŦğťù˰āʭğùęĖŊù˰ŗ˰ąŘĐþŋŊ˰˛ĨŀŎ˰Üŋ˙Ŋù˰ĜÝĚŎ˰ʲĩʭŰęʯŔŞʾˀ˅ˁ
Ł

ʿˆ
˰ʯĀŞőʭć˰ĭ˰ʲāŗĚŞý˰ʯĀĿĚĸ˙Ŋù˰ęùĕ˰ʯŏŗĚĠŀ˙Ŋù˰ŗ˰ĚŞĠŀĄŊù˰ʯŐŞĠď˰Ė˙ĐŎ˰ʯäþŕĘŊùʾˀˆ˃
Ł

ˀʽ
ĚĔĿ˰ʯãěùĚŊù˰ʲāŗĚŞý˰ʯĚÞŀŊùęùĕ˰ʯ˔ĚŞþÞŊù˰ĚŞĠŀĄŊù˕˰üŞļŊù˰ĎŞăʭŀŎ˰ʯŐŰĖŊùʾˁʽʾ
Ł

ˀʾ
˰ʲōŃ˰ʯ˫ʭâĤőùĕ˰ŗ˰ ě˫Řď˰˫ʭâĤŕŗÚÏ˰ʯāʭ÷ùĚŃ˰ŗ˰ŏíĚŃ˰ĂýʭĄÝ˰ĒŰęʭă˰ʯŐĠĐŎ˰ʯäğĖŃ˰äþċęʾˀˆ˅
ġ

ˀʿ
ōŞĴĸŊù˰ Ėþķ˰Ė˙ĐŎ˰ʯäőʭŃęĜŊù˰ʯ˰ŌŘŋķ˰äĿ˰ŏʭĿĚĸŊù˰˛ŕʭŒŎ˰̡ Ě˫ŕʭŃ˰ʯĀŞýĚĸŊù˰üĄÞŊù˰ ´ ʭ́Şďù˰ ęùĕ˰ʯŏíĚńŊùʾˀ˄ʿ
Ł



ʸʴ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʶʴµʸʹ
ğęĚýäˈāʭ÷ùĚŃ˨ˇĠŀă˨ęĕĚŞ˨ŏʭŃĚŀŊù˨ü÷ʭĻę˨ŗ˨ŏíĚńŊù˨ü÷ùĚĻ

ğĖŞĖŖŎãĄ˙ďęä

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˀˀ
˰ʯĀµĿĚĸ˙Ŋù˰ęùĕ˰ʯōŞŕùĚµýó˰Řýï˰Ė˙ĐŎ˰łŞńĐă˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭŕĚþŊù˰ʯŔŋŊùĖþķ˰Őý˰Ė˙ĐŎ˰ʯäĤÝęĜŊù

˰ʲāŗĚŞýʾˁʾʽ
Ł

ˀˁ
˰ʯĀğĕʭğ˰ĭ˰ʲāŗĚŞý˰ʯŐŞŰŦ˙ŋŊ˰ōŋĸŊù˰ęùĕ˰ʯŌŦķšù˰ʯŐŰĖŊù˰ĚŞē˰ʯäŋÝęĜŊùʾˆ˅ˁ
Ō

ˀ˂
ãĚĤĔŎĜŊù˛µŰŗʭŃťù ŏŘŞķ ŗ ˛ŰĜŒĄŊù ł÷ʭńď Őķ Ľʭ
˒
ĤÞŊù ʯĚ˙ķ Őý ĕŘ˙ĐŎ ŔŋŊù ęʭċ ōğʭńŊùŘýù ʯ

˰ʲāŗĚŞý˰ʯĀĿĚĸ˙Ŋùęùĕ˰ʯ˛ŰŗðĄŊù˰˫Řċŗ˰äĿʾˆ˅˃
Ō

ˀ˃
ʲāŗĚŞý ʯĀĻŦþŊù ęùĕ ʯ´ùĚŃťù ŉʭ˙Ý ŗ ´ùĚńŊù ŉʭ˙ċ ʯĖ ˒̇ ĐŎ Őý äŋķ ʯãŗʭĔğʾˁʾˀ
Ł

ˀ˄
˰ĀĸþİŎ˰ʯĀýĚĸ˙Ŋù˰ŗ˰ĀŞýĚĸŊù˰āʭķŘþİ˙Ŋù˰ōČĸŎ˰ʯĝʭŞŊù˰ľğŘŰ˰ʯĞŞÝĚğ˰ʲĚĨŎ˰ʯĞŞÝĚğʾˀˁ˃
Ł

ˀ˅
ʯûʭµĄÞŊù˰ʯĚµþŒŃ˰Őµý˰ŏʭµ˙Ĉķ˰Őµý˰ŗĚ˙ķ˰ʯŔŰŘþŞğŏŗęʭµŕ Ėµ ˒̇ ĐŎ ŌŦµĠŊùĖþķ čĚµģ ŗ ĎŞĐµĨăʯ

˰ʲÿĚŕʭńŊù˰ʯäČőʭĔŊùʾˆ˅˅
Ō

ˀˆ
˰ĭ˰ʲĚµĨŎ˰ʯäµþŋĐŊù˰äýʭµþŊù˰äŀİµĨŎ˰ĀµĸþİŎ˰ʯŏíĚµńŊù˰ŌŘŋķ˰äĿ˰ŏʭńăţù˰ʯŐŰĖŊù˰ŉŦċ˰ʯäįŘŞĠŊù

˰ʯĀĸýùęʾˀˆ˅
Ł

ˁʽ
µµµµµµŊù˰ŗ˰ŐŞŰŘļŋŊù˰āʭńþį˰äĿ˰ÿʭķŘŊù˰ĀŞļý˰ʯ˰ʯĚµÞŀŊù˰ęùĕ˰ʯōŞŕùĚýù˰˛ĬŀŊù˰äýï˰Ė˙ĐŎ˰łŞńĐă˰ʯÿʭĐŒ

˰ʯĀŞőʭć˰ĭ˰ʲāŗĚŞýʾˀˆˆ
Ł

ˁʾ
˰ʯŏʭµĠď˰ęùĕ˰ʯĞŞµķ˰Ėĸµğï˰ĖµŊʭē˰Āµ˙ċĚă˰ʯäŊŘļ˙Ŋù˰ĚĨĸŊù˰äĿ˰äŎŦğťù˰ōŊʭĸŊù˰ʯĖŊŘăĚý˰ʯęŘþģ

˰ʯäŊŗï˰ĭ˰ʲłĤŎĕʾˁʽʿ
Ł

ˁʿ
ĀµĿĚĸ˙Ŋù˰ęùĕ˰ʯĶýʭµĠŊù˰ŏĚńŊù˰Ėĸý˰ŐŎ˰ŐğʭĐ˙ý˰ĶŊʭİŊù˰ęĖþŊù˰ʯäŋķ˰Őý˰Ė˙ĐŎ˰äīʭńŊù˰ʯäőʭÝŘĤŊùʯ

ʲāŗĚŞýʾˆ˄˅
Ō

ˁˀ
ĤŊùäőʭþŞŐýʭý˰ĽŗĚĸ˙Ŋù˰ʯĚŞćťùĖŊùĜķŐŰýùäŐĠĐŊùŋķŌĚÞŊù˰äýù˰Őý˰äĖ˙ĐŎ˰ŐýŐý˰Ė˙ĐŎ˰Ėþķ

ĚÞŊùōŰŐý˰ĖþķĖďùŘŊù˰ʲāŗĚŞý˰ʯęĕʭħ˰ęùĕ˰ʯĒŰęʭĄŊù˰äĿ˰˛ŎʭÞŊù˰ʯʾˁʿˆ
Ł

ˁˁ
˰ʲāŗĚŞý˰ʯüĄÞŊù˰ōŊʭķ˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭŞþĄŊù˰ʯäŋķ˰Ė˙ĐŎ˰ʯäőŘýʭĨŊùʾˁʽ˂
Ł

ˁ˂
Ė˙ĐŎ˰ĖŞğ˰ʯä÷ʭþįʭþįďĀĠğòŎ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯŐŞĠä˙ŋķšù˰ʲāŗĚŞý˰ʯāʭķŘþİ˙ŋŊ

˰ʯŌŗĕ˰Íʭ×ʾˀˆʽ
Ł

ˁ˃
ʯäğĚþįĶ˙ČŎ˰ʯŐĠď˰Őý˰ ˛ĬĿŏʭŞþŊùäĿĚŞĠŀăʯŌŘğ˰Íʭ×˰ʲŏùĚŖă˰ʯŗĚĠē˰Ěħʭő˰ ʯŏíĚńŊùʾˀ˄ʿ
ġ

ˁ˄
ʯĀĈŰĖĐŊù˰ĀŊʭğĚŊù˰ĀþĄÞŎ˰ʯōŰĚÞŊù˰ŏíĚńŊù˰ĀļŊ˰ʯ˛ŞŋČŊù˰Ėþķ˰ʯōŞďĚŊù˰Ėþķ˰ʲŏĕęťùʾˁʽʾ
Ł

ˁ˅
ʯĚ˙ķĔŎ˰Ė˙ďùĀğùęĕ˰ʯęʭĄāŘĨŊù˰ʲÿĚŕʭńŊù˰ʯüĄÞŊù˰ōŊʭķ˰ʯãŘļŋŊùʾˆˆ˄
Ō

ˁˆ
˰ʯęŘģĚÏ˰ěʭ˙ŊŘğ˰ŗ˰Ėďťù˰Ėþķ˰ʯäþŞĻˈãŗʭÝùŗĵʭńŰùĚµþőŗōŞµļŒăęĕ´ĜµċˀʽŏíĚµŃōŰĚµÝˇ˰ŗĕ˰ʯ

Üþğ˰āʭĸŊʭİŎ˰ŔŎʭŒŋĨĿ˰ʯŌŗĕ˰ ę˫ʭ˙ģ˰ʯŉŗù˰ŉʭğ˰ʯōŰĚÝ˰ŏíĚŃ˰äĄēʭŒģʾˀˆ˄
ġ
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$1�,19(67,*$7,21�2)��4,5$$¶7��,1�7+(�,17(535(7$7,21�2)�

�*+$5$,%�$/�485$1�$1'�5$*+$,%�$/�)854$1�
�������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˂ʽ
ŐŰĖµŊù˰ęĖµý˰łµŞńĐă˰ʯĀĸþĠŊù˰´ùĚńŋŊ˰ĀČĐŊù˰ʯäŋķŘýù˰ʯäğęʭŀŊù˰ęùĕ˰ʯäőʭµČŰŘċ˰ĚŞµĤý˰ŗ˰äċŘµŖŃ

˰ʲāŗĚŞý˰ʯŏŘŎð˙Ŋùʾˁʽ˄
Ł

˂ʾ
ʯĕŘĨńŎ˰ʯ˫ùŘĔĄğùĚĿŏʭýěʯäâŒŕĚĿ˰ŗ˰ä˙ŋķ˰āùęʭĤĄőù˰ʯŏíĚŃ˰ʲŏùĚŖăʾˀ˄˃
ġ

˂ʿ
˰ʯĖ˙ĐŎ˰ŏʭİŋğ˰Őý˰äŋķ˰ʯãęʭńŊùĎŒ˙ŊùäþŋĐŊù˰ĀĸþİŎ˰ʯĀŰĚÞŀŊùʯ˰ʲ Ě˫ŕʭńŊùʴʶʷʺ
Ł

˂ˀ
ʯŗĚĠē˰Ěħʭő˰āùęʭĤĄőù˰ʯŏíĚńŊù˰ŌʭÞďť˰ĶŎʭČŊù˰ʯĖ˙ďù˰Őý˰Ė˙ĐŎ˰ʯäþįĚńŊù˰ʲŏùĚŖăʾˀ˃ˁ
ġ

˂ˁ
˰Ėþķ˰ŗ˰ŏʭ˙Ĉķ˰ĖŞĠŊù˰ĖŎʭď˰łŞńĐă˰ʯāù´ùĚńŊù˰ŏŘŒŀŊ˰āùęʭģťù˰ľ÷ʭİŊ˰ʯŐŰĖŊù˰ûʭŖģ˰ʯäőŦİĠńŊù

˰ʲĚĨŎʯäýĚĸŊù˰ąùĚĄŊù˰´ʭŞďù˰ĀŒČŊ˰ʯŐŞŕʭģ˰ęŘþĨŊùʾˆ˄ʿ
Ō

˂˂
˰ʯŏʭµŃĚŀŊù˰ü÷ʭĻę˰ŗ˰ŏíĚńŊù˰ü÷ùĚĻ˰ʯŐŞĠĐŊù˰Őý˰Ė˙ĐŎ˰Őý˰ŐĠĐŊù˰ŐŰĖŊù˰ŌʭĴő˰ʯãęŘýʭĠŞŒŊù˰ä˙ńŊù

łŞńĐăʲķ˰ÿŘİķ˰ōŞŕùĚýó˰ʲĚĨŎ˰ʯäþŋĐŊù˰äýʭþŊù˰ʯĩŘʾˀ˅ʾ
Ł

˂˃
˰ʲľČŒŊù˰ʯĀŰęĖŞĐŊù˰Āĸþİ˙Ŋù˰ʯûʭńŊšù˰ŗ˰äŒÞŊù˰ʯĝʭþķ˰ĒŞģ˰ʯä˙Ńʾˆ˄ʽ
Ō

˂˄
ĀŞýĚĸŊù ĀþĄÞ˙Ŋù ʯŐŞŀ
˒
Ŋò˙Ŋù ōČĸŎ ʯʭīę Ě˙ķ ʯĀŊʭĐÝʯ˰ʲłĤŎĕʾˀ˅ʾ
Ł

˂˅
üµĄÞŊùęùĕ ʯãĖµőŘēí Ėµ ˒̇ ĐŎ ŗ ãęʭµŀĻ ĚµþÝù äµŋķ łµŞńĐă ʯäĿʭÞŊù ʯûŘńĸŰ Őý Ė˙ĐŎ ʯäŒŞŋÝ

ʭ×˰ʲŏùĚŖă˰ʯĀŞŎŦğťù˰ʯŌęʭŖ×˰ÍʴʷʳʺŁ


˂ˆ
őʭŒÞŊù˰ʯäőŦńĠĸŊù˰äûʭŖģĖŊù˰ŐŰýùä˛ĬŀŊùĖ˙ďù˰ʯäµŋķ˰Őµý˰Ėµ˙ĐŎ˰Őµý˰Ėµ˙ĐŎ˰Őµý˰äŋķ˰Őý

ʯĀýʭĐĨŊù˰ĜŞŞ˙ă˰äĿ˰Āýʭħţù˰ʲāŗĚŞý˰ʯäýĚĸŊù˰ąùĚĄŊù˰´ʭŞďù˰ęùĕʾˀʿ˅
Ł

˃ʽ
˰ĚµÞŀŊù˰ęùĕ˰ʯōŞŕùĚµýù˰˛µĬŀŊù˰äµýù˰Ėµ˙ĐŎ˰łµŞńĐă˰ʯ˛ŎʭÞŊù˰ʯĖŰĜŰ˰Őý˰Ė˙ĐŎ˰ĝʭþĸŊù˰Řýù˰ʯĕĚþ˙Ŋù

ʲ Ě˫ŕʭńŊù˰ʯäýĚĸŊùʴʼʼʺŌ


˃ʾ
˫ʭµŒÏ äŋķ ŗ äőʭŎĚÞŊù ãŘğŘ˙Ŋù ŐŞĠď ĖŞ˒ĠŊù ĎŞĐĨă ʯŐŞńĄ˙Ŋù Āīŗę ʯäńă Ė ˒̇ ĐŎ ʯäĠŋČ˙Ŋù

ãĕęʭŖĄģťùʯ˰ʲŏùĚŖă˰ʯęŘÏ˰ŏʭģŘÝ˰äŎŦğù˰àŒŕĚĿ˰ĕʭŞŒýʾˀˆˆ
Ł

˃ʿ
ʯŐĠŞĐŎĖ˙ĐŎʯōŊʭğľĤÞŊùŐķŌʭÞďùľŃŘŊùŗ˛ħŘŊùäĿʯŔŞýĚĸŊùęùĕʯ˛ŞČŊùʲāŗĚŞýʾˁʾʿ
Ł

˃ˀ
ŗ˰ĚŞĠŀă˰ʯãĕʭŕ˰Ė˙ĐŎ˰ʯĂĿĚĸŎ˰ʲōŃ˰ʯĖŞŖ˙ĄŊù˰äâŒŕĚĿ˰ŔĠğòŎ˰ʯŏùĚĠŀŎʾˀ˄ˆ
ġ

˃ˁ
ʲŏùĚŖă ʯŏùĚŰù āùęʭĤĄőù ʯäâŰę ęĖŒý Ė ˒̇ ĐŎ Ŕ˙ċĚă ʯĖČŒ˙Ŋù ʯĞŰŘŊ ʯĽŘŋĸŎʾˀˆʽ
ġ

˃˂
ŌęʭÞŎʯãěùĚŞģĚŞĠŀăʯĀŞŎŦğťù˰üĄÞŊù˰ęùĕ˰ʯŔőŘ˙ő˰ʲŏùĚŖăʾˀ˄ʾ
ġ

˃˃
ŔĔĠő˰ĂğĚŖĿ˰ʯĖ˙ďù˰ʯãŗĜŒŎäğęʭĿ ä
˒
İē ãʭŕùĕ˰ĜÝĚŎĚ˫µŰŎŦµğù˰ßęĜµý˰Ľęʭµĸ˙Ŋùä˰ĢµĔý

ğę˫ʭĄ˰ʯäğʭŒģùĕ˰ĜÝĚŎĚ˫ŰŎŦğù˰ßęĜý˰Ľęʭĸ˙ŊùʲŏùĚŖă˰ä˰ʯʾˀ˅ˁ
ġ

˃˄
˰ĀµþĄÞŎ˰ʯāùĕʭµĠŊù˰ŗ˰´ʭµ˙ŋĸŊù˰ŉùŘµďï˰äµĿ˰āʭŒČŊù˰āʭīŗę˰ʯĚŃʭý˰Ė˙ĐŎ˰ʯãęʭĠőùŘĔŊù˰ãŘğŘ˙Ŋù

ʯŏʭŞŋŞķʭ˙ğù˰ʲōŃʾˀˆʽ
Ł
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˃˅
˰ʯŏʭŀŊòŎğíüŞ˰äğʭŒģĚċŏʭŰ˰ʯãĚŞĠŀă˰ãʭŕ˰ʯŌŗĕ˰Íʭ×˰ʲōŃ˰ʯ˫ʭâĤőùĕ˰ŗ˰ ě˫Řď˰˫ʭâĤŕŗÚÏʾˀˆʽ
ġ

˃ˆ
äńőʯĚĿ˰ęŘÏäĤŕŗÚÏ˰ʯŔŋŊù˰äŊŗŏŘŎùĚŞÏęĕĚýĖă˰ʯŌęʭŖ×˰Íʭ×˰ʲŏùĚŖă˰ʯ˫Řğù˰ʯŏíĚŃʾˀ˅ʾ
ġ

˄ʽ
łŞńĐă˰ʯĽʭŒĄ÷ťù˰ŗ˰ĶİńŊù˰ʯĚŀĸċŘýù˰ʯĝʭĐŒŊùʲĚµ˙ĸŊù˰ûʭµİē˰Ėµ˙ďùʯ˰ʲĕùĖµļý˰ʯäőʭµĸŊù˰ĀµĸþİŎ

ʴʼʺʻŌ


˄ʾ
ʲāŗĚŞý ʯüĄÞŊù ōŊʭķ ʯ˛Ĩ˒ŀ˙Ŋù čĚģ ʯäŋķ ŐýĢŞĸŰ ŐŰĖŊù łĿŘŎ ʯãŘĐŒŊùʴʷʵʵŁ


˄ʿ
ʯĚĨőĖ˙ĐŎʯäÞŎĀŰʭŖőŘńŊùŉĖŞŀ˙ŊùäĿōŋķʯĖŰŘČĄŊùĎŞĐĨăäµŋķĖµ˙ĐŎʯĵʭþµīĀµĸþİŎ

äŀİĨŎäýʭþŊùäþŋĐŊùŗ˰ʲĚĨŎʯ˫ĕťŗùʾˀˁˆ
Ł

ʺʶ
˰ãĚĨ˙Ŋù˰ûʭĄÞŊù˰ęùĕ˰ʯŐŞŒĠď˰Ė˙ĐŎ˰ōŞĸŒŊù˰Ėþķ˰Ā˙ċĚă˰ʯʭŕĚīʭď˰ŗ˰ʭŖŞīʭŎ˰ŏùĚŰù˰ʯĖŊʭőŗĕ˰ʯĚþŊùŗ

ʯäőʭŒþŋŊù˰ûʭĄÞŊù˰ęùĕ˰ŗ˰ʯĀŞőʭć˰ĭ˰ʲāŗĚŞý˰ŗ˰ÿĚŕʭńŊùʾˁʽ˂
Ł
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5HIHUHQFHV
��� 7KH� +RO\� 4XUDQ�� 7UDQVODWHG� E\� 5H]DHL� ,VIDKDQL�� 0XKDPPDG� $OL� HW� DO��� 'DU� DO�'KLNU�

&XOWXUDO�5HVHDUFK�,QVWLWXWH��4RP�������
��� ,EQ� -LQQL�� $EX� DO�)DWK� 8WKPDQ�� .LWDE� DO�.KDVDLV�� 5HVHDUFK�� 0XKDPPDG� $OL� DO�1DMMDU��

&DLUR��6FLHQWLILF�/LEUDU\�������$+�
���,EQ�.KDODNDQ��6KDPV�DO�'LQ��:DIL\\DW�DO�$¶\DQ�ZD�$QED�$QED�DO�=DPDQ��5HVHDUFKHG�E\�

(KVDQ�$EEDV��%HLUXW��'DU�DO�7KDTDIDK�������$+�
���,EQ�$THHO��%DKD�DO�'LQ�$EGXOODK��6KDUK�,EQ�$THHO�$OD�DO�)L\DK�,EQ�0DOLN��&DLUR��'DU�DO�

7XUDWK������
���$O�$VKPRXQL��$KPDG�,EQ�0XKDPPDG��0DQDU�DO�+XGD�)L�%D\DQ�DO�:DTI�ZD�DO�,EGLGD�ZD�

0DKX�DO�0DTVDG�/LWDONKHHV�0D�)L�DO�0XUVKLG�0LQ�DO�:DTI�ZD�DO�,EGLGD��(J\SW��0XVWDID�DO�%DEL�
DO�+DODEL�������$+�

���$JKD�%R]RUJ�7HKUDQL��0XKDPPDG�0XVLQ��$O�'DUL
DK�,OD�7DVDQLI�DO�6KL
DK��%HLUXW��'DU�DO�
$]ZD�
���UG�(GLWLRDQ�������$+�

���,TEDO�$VKWLDQL��$EEDV��+LVWRU\�RI�WKH�0RQJROV��7HKUDQ��$PLU�.DELU���WK�(GLWLRQ�������
���$NDI��5XVVHOO�/LQFROQ��$SSOLFDWLRQ�RI�6\VWHPV�0HWKRG��$WWDFKHG� WR� WKH� ,QWHUSUHWDWLRQ�RI�

WKH�4XU
DQ�E\�$UEDUL��7HKUDQ��%HWKDW�������
��� $O�$PLQ�� 0XKVLQ�� $\DQ� DO�6KL
D�� 5HVHDUFK�� +DVVDQ� DO�$PLQ�� %HLUXW�� 'DU� DO�7D
UXI� IRU�

3XEOLFDWLRQV�������
����$O�$QEDUL��$EG�DO�5DKPDQ�ELQ�0XKDPPDG��$O�,QVDI�)L�0DVDOD�DO�.KLODI��%HLUXW��'DU�DO�

-LO�������
����$O�$QEDUL��0XKDPPDG�ELQ�4DVLP��,GKDK�DO�:DTI�ZD�DO�,EGLGD�)L�.HWDE�$OODK�$]]D�ZD�

-DOOD��5HVHDUFKHG�0RK\�DO�'LQ�$EG�DO�5DKPDQ�5DPDGKDQ��'DPDVFXV�������$+�
����$O�$QGDOXVL��$EX�+D\\DQ�0XKDPPDG�ELQ�<XVXI��%DKU� DO�0XKHHW��%HLUXW��'DU� DO�)LNU��

6HFGRQG�(GLWLRQ�������$+�
���� $QVDUL�� =DNDULD� ELQ�0XKDPPDG�� $O�'DTDLT� DO�0XKNDPD� )L� 6KDUK� DO�0XTDGGLPDK� DO�

-D]DUL\\DK��5HVHDUFKHG�E\�'U��1DVLE�1DVKDZL��'DPDVFXV��'DU�DO�0DNWDEL��6HFRQG�(GLWLRQ�������
$+�

���� %URFNHOPDQ�� &DUO��+LVWRU\� RI�$UDELF� /LWHUDWXUH�� 7UDQVODWHG� E\�$EGXO� +DOLP�$O�1DMMDU��
&DLUR��'DU�$O�0D
DULI�������

���� ������ ��7KH�3KLORVRSK\�RI�6HPLWLF�/DQJXDJHV��7UDQVODWHG�E\�5DPDGKDQ�$EGHO�7DZZDE��
$LQ�6KDPV�8QLYHUVLW\��5L\DGK�������$'�

����$O�%DJKGDGL�� ,VPDLO %DVKD��+DG\DK� DO�$ULIHHQ� )L�$VPD� DO�0XDOLIHHQ�� 3ULQWHG�ZLWK� WKH�
.DVKI�DO�=XQXQ��%HLUXW��'DU�DO�)LNU�������

���� 7DEUL]L� .KLDEDQL�� 0XKDPPDG� $OL�� 5H\KDQDK� DO�$GDE� )L� 7DUDMLP� DO�0D¶UXIHHQ� EL� DO�
.XQ\DK�RZ�DO�/DTDE��7HKUDQ��(OPL�������

���� $O�-D]DUL�� $EX� DO�.KDLU� 0XKDPPDG� ELQ� 0XKDPPDG�� $O�1DVKU� )L� DO�4LUD¶DW� DO�$VKU��
(GLWHG�E\�$OL�0XKDPPDG�DO�'KDED�
��%HLUXW��'DU�DO�.LWDE�DO�,OPL\D�������$+�

����+DML�.KDOLID��0XVWDID� ELQ�$EGXOODK��.DVKI� DO�=XQXQ�$Q�$VDPL� DO�.XWXE�ZD� DO�)XQXQ��
%HLUXW��'DU�DO�)LNU�������

����+DML]DGHK��0DKLQ��$UDELF�*UDPPDU�DQG�/LQJXLVWLFV��7HKUDQ��8QLYHUVLW\�-LKDG�������
����+DEODV��0XKDPPDG�<XVXI��7KH�:RUN�RI�(QGRZPHQW�RQ� WKH�&RPSRVLWLRQDO� ,QGLFDWLRQ��

&DLUR��'DU�DO�7KDTDIDK�DO�$UDEL\D�������
���� +DVVDQ�� +DVVDQ� ,EUDKLP�� +LVWRU\� RI� 3ROLWLFDO�� 5HOLJLRXV�� &XOWXUDO�� DQG� 6RFLDO� ,VODP��

%HLUXW��'DU�$O�$QGDOXV�������
����+DVVDQ��7DPDP��0HWKRGV�RI�'LVFXVVLRQ�LQ�/DQJXDJH��&DLUR��(J\SWLDQ�$QJOLFDQ�/LEUDU\��

�����
���� $O�'DQL�� $EX� $PU�� $O�0XNWDIL� )L� $O�:DTI� ZD� $O�,EWDGD�� 5HVHDUFKHG� E\� <XVXI� $O�

0DUDVKOL��%HLUXW� $O�5LVDODK�)RXQGDWLRQ��6HFRQG�(GLWLRQ�������$+�
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���� 'H]IXOL�� 0XKDPPDG�� �,QWURGXFWLRQ� RI� DQ� $QFLHQW� 7UDQVODWLRQ� RI� WKH� +RO\� 4XUDQ� E\�
1L]DPXGGLQ�1H\VKDERXUL�� �WK� FHQWXU\�$+� ��� /LEUDU\�0DQDJHPHQW� DQG� ,QIRUPDWLRQ�8QLYHUVLW\�
5HVHDUFKHV�0DJD]LQH��6SULQJ�DQG�6XPPHU��1R��������������

���� $O�'LPDVKTL�� $EX� 6KDPDK�� ([SUHVVLQJ� WKH� 0HDQLQJV� RI� $O�$PDQL� LQ� 6HYHQ� 4LUD¶DW��
UHVHDUFKHG�E\�,EUDKLP�$WZD�$ZDGK��(J\SW��0XVWDID�$O�%DEL�$O�+DODEL�3UHVV�������$+�

����'DPDVFXV��,VPDLO�,EQ�.DWKLU��$O�%LGD\DK�ZD�DO�1LKD\DK��%HLUXW��0DNWDE�DO�0D
DULI��7KLUG�
(GLWLRQ�������

����$O�'KDKDEL��6KDPV�DO�'LQ�$EL�$EGXOODK�0XKDPPDG�LEQ�$KPDG�LEQ�8WKPDQ��7DEDTDW�DO�
4XUUD� 
�� 5HVHDUFK�� $KPDG� .KDQ�� 5L\DGK�� $O�0DOLN� &HQWHU� IRU� 'HWDLOHG� 5HVHDUFK� DQG� ,VODPLF�
6WXGLHV�������$+�

����$O�'KDKDEL��0XKDPPDG�+XVVHLQ��,QWHUSUHWDWLRQ�DQG�,QWHUSUHWHUV��%HLUXW��'DU�$O�0D
ULIDK��
6HFRQG�(GLWLRQ�������$+

����$O�5D]L��)DNKU�DO�'LQ��0DIDWLK�DO�*KD\E��$O�7DIVLU�DO�.DELU���%HLUXW��'DU�DO�)LNU�������$+�
����5DMDEL�4XGVL��0XKVLQ��+LVWRU\�RI�4XUDQ�:ULWLQJ�DQG�5HFLWDWLRQV��4RP��5HVHDUFK�,QVWLWXWH�

DQG�8QLYHUVLW\������������
����$O�=DUTDQL��0XKDPPDG�$EG�DO�$]HHP��7KH�0DQLIHVWDWLRQV�RI�6XILVP�LQ�WKH�6FLHQFHV�RI�

WKH�4XU
DQ��&DLUR��'DU�DO�,K\DD�DO�.LWDE�DO�$UDEL\D�������$+�
���� $O�=DUTDVKL�� 0XKDPPDG� LEQ� $EGXOODK�� $O�%XUKDQ� )L� 8ORRP $O�4XUDQ�� UHVHDUFK� E\�

0XKDPPDG�$EX�,EUDKLP��%HLUXW��'DU�$O�0D
ULIDK�������$+�
����$O�=DUNDOL��.KDLU�DO�'LQ��$O�$
ODP��%HLUXW��'DU�(O�,OP�/LOPDOD\LQ��6L[WK�(GLWLRQ�������
����$O�=DPDNKVKDUL��$EX�DO�4DVLP�-DU�$OODK�0DKPXG�ELQ�8PDU��$O�.DVKVKDI�$Q�+DTDLT�DO�

7DQ]LO�ZD�8\XQ�DO�$TDZLO�)L�8MXK�DO�7DZLO��%HLUXW��'DU�DO�0D
ULIDK�������
���� 6DNKDZL�� $OL� ,EQ� 0XKDPPDG�� -DPDO� DO�4XUUD� ZD� .DPDO� DO�$TUD¶�� %HLUXW�� 'DU� DO�

%DODJKDK�������$+�
���� 6DUNLV�� <XVXI� (OLDV�� 'LFWLRQDU\� RI� $UDELF� %RRNV� DQG� $UDELF� 7UDVODWHG� %RRNV�� (J\SW��

6DUNLV�3UHVV�������$+�
����6LED\DLK��$PU�LEQ�8WKPDQ�LEQ�4DQEDU��$O�.LWDE��(GLWHG�DQG�(ODERUDWHG�E\�$EGXO�6DODP�

0XKDPPDG�+DUXQ��&DLUR��$O�.KDQML�������
����$O�6L\XWL��-DODO�DO�'LQ��$O�,WTDQ�)L�8ORRP�$O�4XUDQ��(J\SW��0XVWDID�$O�%DEL�$O�+DODEL�

3UHVV���WK�TXDUWHU�������$+�
�����������%XJK\DK�DO�:XDDW�)L�7DEDTDW�DO�/XTKDZL\HHQ�ZD�DO�1XKDW��5HVHDUFK��0XKDPPDG�

$EL�DO�)D]O�,EUDKLP��'DU�DO�)LNU��%HLUXW��6HFRQG�(GLWLRQ�������$+�
����6KDEXU��%HUWROG��7KH�,VODPLF�:RUOG�LQ�WKH�0RQJRO�$JH��7UDQVODWHG�E\�.KDOLG�$VDG�,VV��

'DPDVFXV��'DU�+DVVDQ��)LUVW�(GLWLRQ�������$+�
����$O�6KRNDQL��$O�4D]L�0XKDPPDG�,EQ�$O��$O�%DGU�DO�7DOLH�EL�0DKDVLQ�0LQ�%DG�DO�4DUQ�

DO�6DELH��%HLUXW��'DU�$O�0D
ULIDK�������
����$O�6KHLEDQL�.QRZ�DV�,EQ�$O�$WKLU��,]]�DO�'LQ�$EL�$O�+DVVDQ�$OL�,EQ�$EL�$EL�$O�.DUDP�

0XKDPPDG� ELQ� 0XKDPPDG� ELQ� ,EDG� $O�.DULP� ELQ� ,EDG� $O�:DKLG�� $O�.DPLO� )L� $O�7DULNK��
%HLUXW��'DU�6DGHU�������$+�

����$O�6DERRQL��0XKDPPDG�$OL��$O�7LE\DQ�)L�8ORRP�DO�4XUDQ��%HLUXW��$ODP�$O�.LWDE�������$+�
����7DEDWDEDL��6H\\HG�0XKDPPDG�+XVVHLQ��$O�0L]DQ�)L�7DIVLU�DO�4XUDQ��%HLUXW��6FLHQWLILF�

)RXQGDWLRQ�IRU�3XEOLFDWLRQV��6HFRQG�(GLWLRQ�������$+�
����7DEUDVL��)DGO� ,EQ�+DVVDQ��0DMPD� 
DO�%D\DQ�)L�7DIVLU�DO�4XUDQ��7HKUDQ��1DVLU�.KRVURZ��

7KLUG�(GLWLRQ�������
����$EG�DO�5DKLP��$EG�DO�-DOLO��/DQJXDJH�RI�WKH�+RO\�4XU
DQ��-RUGDQ��0DNWDE�DO�5LVDODK�DO�

+DGLWKDK�������$+�
����8PDU��$KPDG�0XNKWDU��'HUDVDW�DO�6DZW�DO�/XJKDYL��&DLUR��$ODP�DO�.XWXE�������
����*KHLEL��$EG�DO�$KDG�DQG�6ROPD]�3XUVKRU���$QDO\VLV�RI�WKH�5LWH�RI�1DEU�DQG�7DQJKHHP�LQ�

SDUW� ��� RI� WKH� +RO\� 4XUDQ��� %L�TXDUWHUO\� -RXUQDO� RI� 6W\OLVWLFV� RI� WKH� +RO\� 4XUDQ�� )LUVW� <HDU��
6HFRQG�,VVXH������������



ʸʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϯϭͲϱϲ
$1�,19(67,*$7,21�2)��4,5$$¶7��,1�7+(�,17(535(7$7,21�2)�

�*+$5$,%�$/�485$1�$1'�5$*+$,%�$/�)854$1�
�������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

����$O�)DUVL�� $EX�$OL��$O�+XMMDK� /L� DO�4XUUD� DO�6DEDK�� 5HVHDUFKHG� E\�%DGUXGGLQ� 4DKZDML�
DQG�%DVKLU�-RMLMDQL��%HLUXW��'DU�DO�0DPXQ��%HLUXW�������$+�

���� )DUDVDWNKZDK�� 0DTVRXG�� /DQJXDJH� RI� WKH� 4XUDQ�� 7HKUDQ�� 6FLHQWLILF� DQG� &XOWXUDO�
3XEOLFDWLRQV�������

����$O�4DUL��$OL�LEQ�6XOWDQ�0XKDPPDG��$O�0LQDK�$O�)LNUL\DK��&DLUR��$O�+DODEL�3UHVV�������
$+�

���� $O�4XUWXEL�� 0XKDPPDG� ,EQ� $KPDG�� $O�-DPHL� /L� $KNDP� DO�4XUDQ�� 7HKUDQ�� 1DVLUU�
.KRVURZ�3XEOLFDWLRQV�������

����$O�4DVWDODQL��6KDKDE�DO�'LQ��/DWDLI�DO�,VKDUDW�/L�)XQXQ�DO�4LUD¶DW��5HVHDUFKHG�E\�+DPLG�
DO�6H\\HG�8WKPDQ�DQG�$EG�DO�6DEXU�6KDKHHQ��(J\SW��/XMQDK�,K\D�DO�7XUDWK�DO�$UDEL�������

����$O�4RPL�$O�1LVDERXUL��1L]DPXGGLQ�$O�+DVVDQ�,EQ�0XKDPPDG�,EQ�$O�+XVVHLQ��*KDUDLE�
DO�4XUDQ�ZD�5DJKDLE� DO�)XUTDQ��5HVHDUFK�E\� ,EUDKLP�$WZD�$ZDGK��(J\SW��$O�%DEL�$O�+DODEL��
�����

����4RPL��6KHLNK�$EEDV��$O�.XQD�ZD�DO�$TEDE��$O�1DMDI��$O�+D\GDUL�3UHVV�������
����.DKDOD��8PDU�5H]D��'LFWLRQDU\�RI�$XWKRUV��'DPDVFXV��$UDELF�/LEUDU\�������
���� .XODLQL�� 0XKDPPDG� ,EQ� <D
TXE�� $O�.DIL�� 5HVHDUFKHG� E\� $OL� $NEDU� *KDIIDUL� DQG�

0XKDPPDG�$NKXQGL��7HKUDQ��,VODPLF�%RRNV�3XEOLFDWLRQV��)RXUWK�(GLWLRQ�������$+�
����$O�.DQDQL� DO�$VTDODQL�� 6KDKDE� DO�'LQ�$EL� DO�)DGO�$KPDG� LEQ $OL� LEQ�0XKDPPDG� LEQ�

0XKDPPDG�LEQ�$OL��$O�,VDEDK�)L�7DPL]�DO�6DKDEDK��%HLUXW��'DU�DO�,K\D�DO�7XUDWK�DO�$UDEL�������
$+�

���� $O�0XEDUUDG�� $EX� DO�$EEDV� 0XKDPPDG� LEQ� <D]LG�� $O�.DPLO�� 5�HVHDUFKHG� E\�
0XKDPPDG�$EL�DO�)DGO�,EUDKLP��&DLUR��'DU�DO�)LNU�DO�$UDEL�������

����$O�0DMOLVL��0XKDPPDG�7DTL��5DZGKDW�DO�0XWWDTLQ��(GLWHG�E\�6H\\HG�+XVVHLQ�DO�0XVDZL�DO�
.HUPDQL�DQG�$OL�3DQDK�DO�,VKWLKDUGL��7HKUDQ��.RRVKDQSRXU�,VODPLF�&XOWXUH�)RXQGDWLRQ�������$+�

����0XK\VVLQ��0XKDPPDG�6DOLP��$O�.DVKI�$Q�$KNDP� DO�:DTI�ZD� DO�:DVO� )L� DO�$UDELDK��
%HLUXW��'DU�DO�-LO�������$+�

���� 0D¶ULIDW�� 0XKDPPDG� +DGL�� ,QWHUSUHWDWLRQ� DQG� ,QWHUSUHWHUV�� 4RP�� $O�7DPKLG� &XOWXUDO�
,QVWLWXWH�������

���� 0DDORXI�� /HZLV�� $O�0XQMLG�� 7UDQVODWHG� E\� 0XKDPPDG� %DQGDUULJL�� 7HKUDQ�� ,UDQ�
3XEOLFDWLRQV�������

����0DNDUHP 6KLUD]L��7DIVLU�1DPRXQHK��7HKUDQ��,VODPLF�%RRNV�3XEOLFDWLRQV�������
����0XQ]DYL��$KPDG��/LVW�RI�3HUVLDQ�0DQXVFULSWV�RI�WKH�*UHDW�,VODPLF�(QF\FORSHGLD�&HQWHU��

'HSDUWPHQW�RI�$VWURQRP\��7HKUDQ��*UHDW�,VODPLF�(QF\FORSHGLD�&HQWHU�������
����$O�0XVDZL�DO�.KZDQVDUL��0XKDPPDG�%DTLU��5DZGKDW�DO�-DQQDW�)L�$KZDO�DO�8ODPD�ZD�

DO�6DGDW��4RP��,VPDLOLDQ�3XEOLFDWLRQV�������$+�
���� $XWKRUV�� 3DWKRORJ\� RI� ,QWHUSUHWLYH� 7UHQGV�� 4RP�� 6HPLQDU\� DQG� 8QLYHUVLW\� 5HVHDUFK�

,QVWLWXWH��6HFRQG�(GLWLRQ�������
���� 1DJKLSRXU� )DU�� 9DOLXOODK�� $� 5HVHDUFK� RQ� &RQWHPSODWLRQ� RQ� 4XUDQLF�� 7HKUDQ�� 8VZD��

)RXUWK�(GLWLRQ�������
����$O�1DKDV��$EX�-D
IDU��$O�4DWD�
ZD�$O�,WQDI��5HVHDUFK��$KPDG�.KDWWDE�DO�8PDU��%DJKGDG��

$O�$QL�3UHVV�������
����$O�1DKZL��0RZDIIDT�DO�'LQ�<D
LVK� LEQ�$OL��&RPPHQWDU\�RQ�$O�0XIDVVDO��%HLUXW��$ODP�

DO�.XWXE������
���� 1DVU�� 0XKDPPDG�0HNNL�� 7KH� +LJKHVW� 6WDJH� RI� WKH� 8VHIXO� 6D\LQJV� LQ� WKH� 6FLHQFH� RI�

7DMZHHG��(GLWHG�E\�0XKDPPDG�'KDED�
��(J\SW��0XVWDID�$O�%DEL�$O�+DODEL�3UHVV�DQG�+LV�6RQV��
�����$+�

����:DOEHU��'RQDOG��,UDQ��7KH�3DVW�DQG�WKH 3UHVHQW��7UDQVODWHG�E\�$EG�DO�1XDLP�0XKDPPDG�
+DVVDQLQ��&DLUR�DQG�%HLUXW��'DU�DO�.LWDE�DO�0LVUL�DQG�'DU�DO�.LWDE�DO�/XEQDQL��6HFRQG�(GLWLRQ��
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