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$FFRUGLQJ�WR�:DQVEURXJK��WKH�IUDPHZRUN�RI�UHYHODWLRQ�FRQWDLQV�D�QXPEHU�
RI�WUDGLWLRQV�WKDW�KDYH�EHHQ�XVHG�LQ�WKUHH�IRUPV�ZKLFK�DUH�LQWXLWLYH��EDGDKDWL���
LQYHVWLJDWLYH� �LVWLIVDUL�� DQG� QDUUDWLYH� �QDTOL�� LQ� RUGHU� WR� LQWURGXFH� WKH� PDLQ�
PRQRWKHLVWLF� WKHPHV�RI� WKH�4XU
DQ� DQG�DUH� FRPSRVHG�RI� D� UHODWLYHO\� OLPLWHG�
DUHD�RI�XQUHODWHG�ZRUGV�DQG�SDVVDJHV��6LQFH�:DQVEURXJK�KDV�VWXGLHG�ZLWK�WKH�
PHWKRG�RI�OLWHUDU\�DQDO\VLV��WKLV�DUWLFOH�DOVR�XVHV�WKH�VDPH�PHWKRG�WR�H[SODLQ�
DQG�HYDOXDWH�KLV�K\SRWKHVLV�LQ�WKHVH�WKUHH�IRUPV�

)LUVW�� WKH� LQWXLWLRQDO� IRUP�� LQ� WKH� WZR� NH\ZRUGV� � �4XO�� >6D\@� DQG� �<D�
$\\XKD��>
2@��,Q�RUGHU�WR�DVVHVV�WKH�FRUUHFWQHVV�RI�WKLV�IRUP��WKH�SRVVLELOLW\�RI�
DWWULEXWLQJ�RU�VXEVWLWXWLQJ�KXPDQ
V�ZRUG��HVSHFLDOO\ SURSKHWLF�VSHHFK��ZLWK�WKH�
ZRUGV�RI�*RG�DQG�WKH�FRQQHFWLRQ�EHWZHHQ���
2�%DQL�$GDP��VRQV�RI�$GDP�DQG�
�,EQ�$GDP��VRQ�RI�$GDP��LV�GLVFXVVHG�

6HFRQG�� WKH� LQYHVWLJDWLYH� RI�� ,QTXLU\�� LQ� NH\ZRUGV� VXFK� DV� �5DEEL�� 0\�
/RUG��5DEEDQD��RXU�/RUG��³$OODKRPD��2�$OODK���3UDLVH�EH�WR�$OODDK��SUDLVH�EH�
WR�+LP��3UDLVH�EH� WR�\RXU�/RUG��DQG�3UDLVH�EH� WR�\RX�DQG�«�RU�*ORU\�EH� WR�
*RG��*ORU\�EH�WR�:KR��*ORU\�EH�WR�\RXU�/RUG��*ORU\�EH�WR�\RX�DQG«�DQG�WKH�
HPSKDVLV� RI� �$\D��� 7R� HYDOXDWH� WKLV� IRUP�� NH\ZRUGV� DUH� H[DPLQHG� DQG� D�
FRPSDULVRQ� LV�PDGH�EHWZHHQ�,VODPLF� ULWXDOV�DQG� LJQRUDQW�SUDFWLFHV��%HFDXVH�
:HQVEURXJK� FRQVLGHUV� SUH�,VODPLF� DFWV� RI� ZRUVKLS� DV� D� VRXUFH� RI� 4XU
DQLF�
DOOXVLRQV� LQ� WKLV� IRUP� DQG� EHOLHYHV� WKDW� ,VODPLF� ULWXDOV� VXFK� DV� �7DZDI���
�:RTRI��� �6DFULILFH�� DQG� �+DMM�� DUH� IURP� WKH� FRYHQDQW� EHWZHHQ� *RG� DQG�
$EUDKDP�DQG�,VKPDHO��$6��ZDV� WDNHQ� LQ�0HFFD�DQG� LW�KDV�EHHQ�PL[HG�ZLWK�
VRPH�IRUHLJQ�DQG�GLVWRUWHG�FXVWRPV�

7KLUG�� WKH� QDUUDWLYH� IRUP��7R� H[DPLQH� WKLV� IRUP��:HQVEURXJK
V� FODLPV� DERXW�
WKH�VWRULHV�DQG�WKH�FRPSDULVRQ�EHWZHHQ�WKH�VWRULHV�RI�WKH�4XU
DQ�DQG�WKH�KRO\�ERRNV�
DUH�HYDOXDWHG��EHFDXVH�KH�VHHV�WKLV�IRUP�DV�D�FROOHFWLRQ�RI�VWRULHV�WKDW�DUH�UHWHOOLQJV�
ZLWKRXW�UHFRQVWUXFWLQJ�WKH�VWRULHV�RI�WKH�7HVWDPHQW�DQG�KDYH�DFKLHYHG�VRPH�IRUP�RI�
VWUXFWXUDO�LQWHJUDWLRQ�ZLWK�WKH�KHOS�RI�D�OLPLWHG�QXPEHU�RI�UKHWRULFDO�UXOHV�

.H\ZRUGV� -RKQ� :HQVEURXJK�� %RRN� RI� 4XU¶DQLF� 6WXGLHV�� 7UDGLWLRQV��
IRUPV�RI�LQWXLWLRQ��,QTXLU\�)RUP��1DUUDWLYH�)RUP�


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

���$VVLVWDQW�3URIHVVRU�)DUDEL�&DPSXV��8QLYHUVLW\�RI�7HKUDQ� VP�PPRTDGGDP#XW�DF�LU�

���3K'�VWXGHQW�LQ�4XUDQLF�DQG�+DGLWK�6FLHQFHV��)DUDEL�&DPSXV��8QLYHUVLW\�RI�7HKUDQ� QDMMDU]DGHKJDQ#JPDLO�FRP�
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ĖŞÞ×ˮ

˰ěù˰ãęʭ˙ģ˰ãŗʭď˰äďŗ˰ûŘ×ęʭ×˰ŗĚýĜőŗ˰ęŗʭý˰ŔýĂŒğʭŕ˰ŗ˰ãęʭŀµĠĄğù˰ʯäĄŕùĖµý˰ŌĚĿ˰Ŕğ˰ęĕ˰ŔÝ˰Ăğ

˰äĿĚĸŎ˰ãùĚý˰äŋńőŏŗęĕŔŰʭŎãʭŕ˰ŏíĚŃ˰ãĖŞďŘă˰äŋħùŔýŔĄĿęęʭÝŗ āʭµļŊ ěù ãĕŗĖµĐŎ
ˍ
ʭĄþµĠő ŔµŒŎùĕ ěù ŗ

˫Ėģ˰˛ŞÞĤă˰ĮþăĚŎ˰ĚŞĻ˰āʭĸİŃĖőù˰
ŔÝʭČőíěùēùĕĚÏ˰äğęĚý˰Ŕý˰äýĕù˰˛ŞŋĐă˰ġŗę˰ʭý˰ŗĚýĜőŗ˰ŐµŰù˰ʯĂµğù˰ŔĄ

˰ʭý˰ĜŞő˰ŔŊʭńŎĚ˫ŖýãĚŞáŌĚĿ˰Ŕğ˰ŐŰù˰ęĕ˰ãŗ˰āʭŞīĚĿ˰äýʭŰěęù˰ŗ˰ŐŞŞþă˰Ŕý˰ʯġŗę˰ŐŞ˙ŕ˰ěùäŎĕěùĕĚÏ˰ʲʯĂĠĔő

äĄŕùĖý˰ŌĚĿʲ˰˫ÙùŗĖŞŋÝ˰ŗĕ˰ęĕˈ˛Ń˰ˇ˰ŗˈʭŖŰ˒ù ʭŰ˰ʲˇŔµýęŘĴŒŎĂĐµħ˰ʭµŰ˰ûʭµĠĄőù˰ŏʭµÞŎù˰ʯŌĚµĿ˰ŐµŰù˰äČŒµğ

˰ĚĤý˰ŌŦÝ˰äŒŰĜâŰʭċ˕ŔýęŘįãŘþő˰āʭőʭŞý˰˫ÚŰŗ˰˔ĖőŗùĖē˰ŏʭŒĔğ˰ʭý˰ŏʭµŞŎ˰ĭʭþăęù˰ŗˈ˰ʭµŰäµŒýŌĕí˰ˇ˰ŗˈ˰Őµýù

Ōĕí˰ˇĆĐýĕęŘŎ˰ęùĚŃäŎˉĕĚŞáʯŌŗĕãęʭŀµĠĄğù˰ŌĚµĿʲ˰ŏŘµ×˰äőʭáÙùŗĖµŞŋÝ˰ęĕˈʭµŒý˒ę ʯäµý˒ęˇ˰ˉˈōµŖŋ
˒
Ŋùˇ˰ˉ

ˈŗ ÛˎĖ˙Đý ʯ
ˎ
Üý˒ę Ė˙Đý ʯĖ˙ĐŊù ŔŊ ʯŔŋŊĖ˙ĐŊù˰



ˎ
ÜőʭĐþğ ʯÜýę ŏʭĐþğ ʯãĘŊù ŏʭĐþğ ʯŔŋ

˒
Ŋù ŏʭĐþğ ʭŰ

ŗ˰ˇ


˰ĖŞÝ ðă˰ĽĚď˰ŗˈʭŰùˇ
Űù˰äýʭŰěęù˰ãùĚý˰ŗ˰äŎŦµğù˰ÜğʭŒŎ˰ŏʭŞŎ˰łŞþİă˰ŗ˰ŏʭáÙùŗĖŞŋÝ˰äğęĚý˰Ŕý˰ŌĚĿ˰Ő

˰ŌùĖŃù˰äŋŕʭċ˰ŉʭ˙ķùäŎˉĕŘģ˰ŌĚµĿ˰ŐŰù˰ęĕ˰äőíĚŃ˰āùęʭģù˰ĶþŒŎ˰ùę˰ŌŦğù˰ěù˰ĢŞÏ˰ãĕʭþķ˰ŉʭ˙ķù˰ŗĚýĜőŗ˰ùĚŰě

äŎ˰ŏŘØ˙ŕ˰äŎŦğù˰ÜğʭŒŎ˰ŔÝ˰Ăğù˰ęŗʭý˰ŐŰù˰Ěý˰ŗ˰ĕĚ˙ģˈĽùŘįˇ˰ʯˈĽŘµŃŗˇ˰ʯˈäőʭµýĚŃ˰ˇ˰ŗˈĊµď˰ˇ˰ěù

˰ʭý˰ùĖē˰ŏʭŞŎ˰ĖŖķōŞŕùĚýùM˰ŗ˛Şķʭ˙ğùM˰ŗ˰ŔőʭâŞý˰ŌŘğę˰ěù˰äēĚý˰ʭý˰ŗ˰˫ĖŰĕĚá˰Ęēù˰ŔÞŎ˰ęĕ˫Ėµģ˰ĽĚĐă

˰ŔĄĔŞŎí˰˫ĖģˉĂğùʯŌŘğäŋńő˰ŌĚĿ˰ʲ˰äýʭŰěęù˰Ŕý˰ŌĚĿ˰ŐŰù˰äğęĚý˰ãùĚýãʭŕʭķĕù˰ ę˫ʭµýęĕ˰ŗĚýĜőŗŏʭĄµğùĕʭŕ˰ŗ

˰ŏʭŞŎ˰łŞþİăŏʭĄğùĕãʭŕ˰ŔĄēùĕĚÏ˰ĝĖńŎ˰üĄÝ˰ŗ˰ŏíĚŃäŎĕŘģ˰ùĚŰě˰ˉŔķŘ˙ČŎ˰˫ĖőęùĕĚýęĕ˰ùę˰ŌĚĿ˰ŐŰù˰ãŗãù

˰ěùŏʭĄğùĕʭŕäŎĖőùĕŏʭĄµğùĕ˰ãěʭµğěʭý˰ŏŗĖµý˰ŗ˰ ę˫ʭµýŗĕ˰ŏʭŞý˰ŔÝ˰ęʭ˙µģ˰Üµ˙Ý˰ʭµý˰ŗ˰ĖŒĄµĠŕ˰ŐŰĖµŖķ˰ãʭŕ

˰äĻŦý˰ĖķùŘŃ˰ěù˰ãĕŗĖĐŎŔýŔőŘáãù˰ãęʭĄēʭğ˰äâ×ęʭÐÞŰ˰ěùĂğĕŔĄĿʭŰĖőù


ŏʭáÙùŗ˨ĖŞŋÝʲ˰ʯäőíĚŃ˰āʭĸŊʭİŎ˰ûʭĄÝ˰ʯŗĚýĜőŗ˰ŏʭċĂŒğʭŕäŋńő˰ŌĚĿ˰ʯãęʭŀĠĄğù˰ŌĚĿ˰ʯäĄŕùĖý˰ŌĚĿ˰ʯ



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


ʾ˰
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ʿ˰
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ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

ŔŎĖńŎ

ûʭĄÝˈäőíĚŃ˰āʭĸŊʭİŎˇʯŗĚýĜőŗ˰ŏʭċ˰ĚćùʯŏíĚŃ˰äŰʭµńŰĚĿí˰ŗ˰äŃĚµģ˰āʭµĸŊʭİŎ˰ŔµğęĖŎ˰ĕʭĄğù˰ŗ˰˫ŗÚÏ

˕MI;M˰ŉʭğ˰ęĕ˰ŔÝ˰Ăğù˰˔ʾˆ˄˄ãŗ˰ĚâŰĕ˰Ěćù˰ŗ˰ûʭĄÝ˰ŐŰù˰
Ėģ˰ĚĤĄŒŎ˰ĕęŘŀĠÝ í˰āùęʭĤĄőù˰ĮğŘăˉ˰äµŒĸŰ

ˈŔŃĚĿ˰ĮŞĐŎùãˇęŗíŘő˰ŗ˰ġŗę˰üþğ˰Ŕýãʭŕã˛ýʭŃĖµőęùĕ˰ŏʭµğʭŒģęŗʭē˰ŏʭµŞŎ˰ęĕ˰äŕʭâŰʭċ˰ŏʭŒ×˰ʯŔċŘă

Ŕµý˰ŗĕ˰ŏí˰ěù˰ŔÝ˰ŏùŘŒķˈŏíĚµŃ˰ĒŰęʭµă˰āʭµĸŊʭİŎ˰ľµİķ˰ŔµİńőˇʰJ
ʿʽ˰˔ʿʽʾ˅%;L;˰ŗ˰˔ˈę˫ùŘµďĚį˰ěù˰ãù

ŌŦğù˰˫ĖŒŰí˰āʭĸŊʭİŎ˕˰ˇJ
ʾ˃˃ʾˆ˅˂˰ʰ,CJJCH˫ĕŘ˙ő˰ŏʭķėù˰ŗ˰˫ĕĚÝ˰ĕʭŰ˰˔˰ʭµŰ˰äµőíĚŃ˰łµńĐŎ˰ÖŞµŕ˰ŔÝ˰Ėőù

ä˙ő˰ʯŌŦğù˰ęĖħ˰đęŘŎġŗę˰ĖőùŘăĚµĴő˰ʭµý˰äŰʭŒµģí˰ŏŗĖµý˰ŗ˰ĕĚŞá˰˫ĖŰĕʭő˰ùę˰ŗĚýĜőŗ˰āʭŞīĚĿ˰ŗ˰ęĕ˰ãŗ˰āù

˕˰ĕęʭâŒý˰ãĚćù˰ĮþăĚŎ˰āʭķŘīŘŎʰʾˆ˄˄ʰJ˃ʾʿ	˃ʽˆ/FF?H>IL@@	�������S��������!L;B;G˰
˔

ŔµŃĚĿ˰ùę˰ŌŦµğù˰ʯĂµŰĕŘŖŰ˰ŗ˰ĂŞĐŞµĠŎ˰ãĖŞďŘă˰ĚŰŗʭĨă˰ěù˰ŏíĚŃ˰ęĚÞŎ˰˫ĕʭŀĄğù˰Ěý˰ĖŞÝ ðă˰ʭý˰ŗĚýĜőŗ˰ãù

˰ãĕŘŖŰ	äŒŰĕ˰üŊʭŃ˰ęĕ˰ŔÝ˰ĕĚÝ˰äĿĚĸŎ˰äĐŞĠŎĕ˰äĸğ˰ŗ˰ŔĄĿʭŰ˰łýʭİă˰ûùĚķù˰àŒŕĚĿ˰ʭý˰ęŘŖĳŘő˰ãĚŞáùĚĿ˰ę

Ăğù˰ŔĄģùĕ˰ûĚķ˰ŏʭŖċ˰ęĕ˰ĕŘē˰ġĚĄĠá˰ŗ˰
ŐŖÝ˰ěù˰ŗù˰äýĕù˰˛ŞŋĐă˰ʯĚŞµĠŀă˰ ě˫Řď˰ęĕ˰äŎŦğù˰ŏŘĄŎ˰ŐŰĚă

Űù˰Ŕ˙ŕ˰ŔÝ˰ĖŞğę˰äĔŰęʭă˰ĉʭĄŒĄğù˰ŐŰù˰Ŕý˰ŏíĚŃ˰ŗ˰ Ě˫Şğ˰ʯĆŰĖď˰ʭµŰ˰Ōŗĕ˰ŏĚŃ˰Ěēùŗù˰ʯęʭćí˰Ő˛µ÷ùŗù˰ŌŘµğ˰ŏĚµŃ

ěʭČď˰ęĕ˰Ŕő˰ŗ˰ãĚČŕʯŁùĚķ ęĕ
ˍ
ťʭ˙Ąďù ŔÞŋýāęŘħĖŒýã˫Ėµģ˰ŐŰŗĖµă˰ŗőùĖ˰
˰äĔŰęʭµă˰ĖŕùŘµģ˰Ŕµ×Ěá

˰ĕŘµċŗ˰ŏŘØ˙ŕŔĔµĠőʭŕã˰ľĐµĨŎ˰äµİēýŞŌʭµâŒŎĚ˰ĕŗĖµď˕˂˃˅	˃ˁ˂˕˰˔ŌJ;L=BG?HN˰I@˰NB?

�CLGCHAB;G˰+OL;H˰G;HOM=LCJN˔ˉʭĸŒħ˰ľďʭĨŎ˕˰ěù˰ĢŞÏʹʹʴ˰ěù˰ĢŞµÏ˰ʭµŰ˰Ōʹʷʹ˰ŐŞµý˰ʭµŰ˰Ō

ŉʭğʭŕãʹʷʸ	ʹʼʳ˰ʭŰ˰Ōʸʺʻ	ʹʹʼ˰ʭŰ˰Ōʹʼʳ	ʺʸʳŌ˔ˉĖŒÞģʭăʯ˰ Ě˫ŕʭŃ˰ʯŏĖŒŊ˰ʯäÏʭŃ˰ÍŘį˕˰Ōŗĕ˰Ŕ˙Şő

Ōŗĕ˰ŏĚŃ˰ŉŗù˰Ŕ˙Şő˰ʭă˰ŉŗù˰ŏĚŃ˰ʲ˰ʯÕťŘŃ˰äĄŊí˰Őý˰äŋķ˰äŊù˰ûŘĠŒ˙Ŋù˰ľŰĚĤŊù˰ľĐĨ˙ŊùäýùüŊʭį˰ʯʴʷʶʵ

Łʲʴʻʺˉ������� S� ��������L?C<BIFT˔˰ˉĄÝŞŔµµþʭŕã˕˰ÿĚĔµµĨŊù˰ĀµµþŃʹʻʸ	ʹʻʻ˔ŌˉŔĔµµĠőʭŕã

Ń˰ĝŗĚŞÏʭÏ˕˰ŏíĚʺʻʸ	ʺʷʴŔÞğ˰ġŘńő˰ŗ˰˔ŌʭŕãʭċĚýã˫ĖőʭŎ˕˰ŏùŗĚµŎ˰Őµý˰Üŋ˙ŊùĖµþķ˰ĚµĨķ˰ěù˃ˆ˄	

˄˂ʽĢŊʭ×˰ʭý˰ùę˰ŗĚýĜőŗ˰˫ʭáĖŰĕ˰˔ŌʭŕãŎ˰ŔċùŘŎ˰ãĖċäĖőěʭğŏŗęĕ˰Ėńő˰Ŕý˰ěʭŞő˰ʭŎù˰ˉŒĄŎä˫ʭáĖµŰĕ˰ŗù˰ãʭŕ

	ãŗ˰ãùęí˰˫ʭâŰʭċ˰˛ŞŊĕ˰Ŕý	Ŏ˰ĝʭĠďù˰ŏʭŒØ˙ŕäĕŘģ


˰ŏʭŞŎ˰ęĕğęʭĿäŏʭőʭýěʯċĚý˰Ěćù˰ęʭŖ×˰ʭŖŒă˰ĚŎù˰ŐŰù˰Ŕý˰ŔĄĠŔĄēùĕĚÏĖőùŏí˰ěù˰ĕęŘŎ˰ŗĕ˰ŔÝ˰ûʭĄÝ˰Ŕ˙ċĚă˰ʭŕ

ąęŘµŰŘő˰ʭÞŞŋâőíʯŏùŘµŒķ˰ʭµýˈ˰āʭµĸŊʭİŎùäµőíĚŃ˰ŐŰěŗĚµŎ˰ˇ˰ŏùŘµŒķ˰ʭµý˰ŌʭµŕùĚá˰ŌʭµŞŋŰŗ˰ŔµŊʭńŎ˰Ŕµ˙ċĚă˰ŗ

ˈäőíĚŃ˰āʭĸŊʭİŎ˰ûʭĄÝ˰Ěý˰äăʭĴďŦŎ˰ˇ˰ŔŊʭńŎ˰ĚâŰĕ˰Ěćù˰ŗĕ˰ŗˈ˰ĂµŞþĈă˰ ę˫ʭµýęĕ˰ŗĚýĜőŗ˰˫ʭáĖŰĕ˰Ėńő˰ŗ˰äğęĚý

ŏíĚŃ˰ŐĄŎ˰äŰʭŖő˰ˇÝ˰ŗ˰ûʭĄˈ˰ãʭŕʭİēŏíĚŃŕŗÚÏäŗĚýĜőŗ˰ŏʭċʯŔĤŰęʭŕĖŎʭŞÏ˰ŗ˰ʭŕ˰ˇ˰ãʭŕĖµńő˰Ŕµý˰ŔÝ˰Ăğù

˰˫ĖŒĠý˰ĥʭē˰ãĕęùŘŎ˰äýʭŰěęù˰ʭŰ˰äŋÝ˫ĕĚÝĖőù˕ę
Û˰ʲ˰ʯŏʭáĕùěęʭČő˰˛µĨĿ˰ŗĕ˰ęĕ˰ŗĚµýĜőŗ˰˫ʭáĖµŰĕ˰äýʭŰěęù

ʯäőíĚŃ˰āʭĸŊʭİŎ˰ûʭĄÝ˰ęĕ˰āŘþő˰ŏʭâőʭĤő˰ŗ˰äďŗʴʶʼʼʲʴʶ	ʶ
˔



ʵʳʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϮϬϯͲϮϯϮ
�ǀĂůƵĂƚŝŶŐ�:ŽŚŶ�tĂŶƐďƌŽƵŐŚΖƐ�ǀŝĞǁƐ�ŽŶ�YƵƌΖĂŶŝĐ�ƚƌĂĚŝƚŝŽŶƐ

��������������������������������������	�������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ûʭĄÝ˰ĂŞ˙ŕùäőíĚŃ˰āʭĸŊʭİŎ˰ęŘĬď˰ĕùĖĄŎù˰ŗ˰ʯãĖµĸý˰ŏʭÝʭÞµģ˰ęʭćí˰ęĕ˰ŗĚýĜőŗ˰āʭŰĚĴő˫Ėµőęʭâő˰ùę

Ěīʭď˰Ěćù˰ęĕ˰ʭă˰ĂĔŞâőùĚýʯĢĔý˰ ę˫ʭýęĕ˰ŗù˰˫ʭáĖŰĕ˰ěù˰äŰʭŕˈĂŒğʭŕ˰ˇĖµŕĕ˰ęùĚµŃ˰ŔŃùĖŎ˰ĕęŘŎ˰ùę˰
˰ŗĚµýĜőŗ

ĂŒğ˰äŋńő˰ŗ˰ãęʭŀĠĄğù˰ʯäĄŕùĖý˰ŌĚĿ˰Ŕğ˰ęĕ˰ùę˰ʭŕĆĐýĕęŘŎ˰ęùĚŃŎäĖŕĕ˰
äĄŕùĖý˰ŌĚĿʲ˰ŔµÝ˰Ăµğù˰äµŎĚĿ

˰äăęŗĚī˕äýŘċŗ˰˔ùę˰ãŘŃ˰ęʭŞĠý˰äÏ˰ęĕŎäĕęŗí˰ŐĔğ˰ŏŘØ˙ŕ˰ʯ˕ęŘĄğĕ˰˔łďŊʭĸăä˰ŉŘµĐă˰āęĖµŃ˰ŔµÝ

˰ĶŃùŗ˕ĕŘċŘŎ˰ĮŰùĚģ˰˔˰ĕęùĕ˰ùę˕ĝĖµńŎ˰ûʭµĄÝ˰ŏʭŎĚĿ˰˫ĕ˰ŔőŘ˙ő˰ãùĚý˰
˔ãęʭŀµĠĄğù˰ŌĚµĿʲüŊʭŃ˰ʯʭµķĕ˰ãʭµŕ

ŏʭáĖŒý˰āĕʭþķ˰ŗ˰ĵĚĬăäŎ˰ŏʭĤő˰ùę˰ĖőŗùĖē˰ĚýùĚý˰ęĕĖŕĕˉäŋńő˰ŌĚĿʲŏʭĄğùĕ˰Ŕýĕęùĕ˰ĥʭĨĄēù˰ŏíĚŃ˰ãʭŕ˰


ŐŰĖýă˰ěù˰ĞÏ˰ęŘĴŒŎĂőʭŎù˰ŏʭÞŎùĖďʭă˰ŗ˰łŞŃĕ˰Ŕ˙ċĚ˰ęĕ˰äµőíĚŃ˰āʭµĸŊʭİŎ˰ûʭµĄÝ˰ěù˰ŗĚýĜőŗ˰ŏʭŒĔğ˰Ŕőùęùĕ

˰Ă˙ĠŃˈ˫ʭáĖŰĕ˰ŏʭŞýˇ˰ŏùŘŒķ˰˛Űė˰ʯˈäýʭŰěęù˰ˇ˫ʭáĖŰĕ˰äğęĚý˰ŗ˰čĚģ˰Ŕý˰ŔĄēùĕĚÏ˰ãŗ˰ãʭŕäŎĕŘģ


ʴ˨
äĄŕùĖý˨ŌĚĿ

ľŊù
ŗĚýĜőŗ˨ˬʭáĖŰĕ˨ŏʭŞý

äŎ˰ùę˰äĄŕùĖý˰ŌĚĿ˰ŏʭáÙùŗĖŞŋÝ˰ŏùŘăĖýŰŐāęŘħŔĄğĕĖŒýãĕŘ˙őʲ

ŰÜ˨
ˈ˛Ńʲˇ
ˍ
ʭµµþŊʭĻ ĂµµļŊ ŐµµŰùŔýāęŘµµħ˰ęĖµµńŎ	čĚµµĨŎ˰Ŕµµő˰ŗ	˰ęĕŏŗęĕʭŎµµŰŔʭŕã˰äµµŖńĿ˕Ě˫µµńý�ʵʴʻ	ʵʵʵˉ

´ʭµµĠő�ʴʺʹˉ˫Ėµµ÷ʭŎ�ʸ˔˰ŔőʭµµğʭŒģĕʭĸŎ˰ʯ˕ĽùĚµµķù�ʴʻʺ˔˰äĄŰʭµµÞď˰ʯ˕ľµµŖÝ�ʻʶ˔˰ãĕʭµµþķ˰ʭµµŰ˰äµµĤŰʭŞő˰ʯ

˕ŉíŏùĚ˙ķ�ʵʹˉĞőŘŰ�ʴʳʷˉĖķę�ʴʹ˰ŗŔýęŘįłŋĿ˰ŗ˰ĥŦēù˰ęŘğ˰˫ÚŰŗ˰˔˰ęʭµÝ˰ŔýµŎäĕŗę˰äµŖŊù˰ŌŦµÝ˰ŗ

˕ýĚ˫ń�ʴʵʳ˰ŗʴʷʳĽùĚķù˰ʯ�ʵʻ	ʵʼˉĖµķę�ʶʹˉ˛µ˙ő�ʼʶŗ˰˔


˰ĖµőŗùĖē˰ĚµŞĻ˰Ŕµý˰ûŘµĠŒŎ˰ŏʭŒĔµğ˰ʭµŰ

˕Ōʭĸőù�ʴʸˉĖķę�ʶʹˉðþğ�ʸʳˉĥ�ʹʸˉāŘþÞŒķ�ʸʵ˰˔äŎ˰ŏʭŞý˰ùę˰ĖŒÝ˕˰ŔŰí˰ŏùŘĄý˰ĖŰʭģ3
M
¸öāóã ¯. HǓ J

M
¸öāðÇ2˰ŏĕŘý˰ęĖńŎ˰ŔőŘ˙ő˰ŐŰĚĄŖý˰ùęˈ˛Ń˰ˇĂĠőùĕ˰
˔µĿ˰ŐµŰù˰Ěµý˰˛˙ĄµĤŎ˰äµőíĚŃ˰ěùĚµĿ˰ĊŒÏ˰ûʭĠĄőù˰Ŕµý˰ŌĚ

˰ĖőŗùĖē˕Ōʭĸőù�ʴʳʷ±ʴʴʷ˰ʯäýĚķ˰ĚþŎʭŞÏ˰ŌŦÝˉōŰĚŎ�ʹʷ˰ʯ˛µŞ÷Ěþċ˰ŐĔğˉāʭ
˒
Ŀʭµħ�ʴʹʷ	ʴʹʹ˰ʯ˰ŌŦµÝ

ŏʭâĄģĚĿˉĖ˙ď�ʷ˰ʯ˰ĚŎù˰˛ĸĿ˰ʭý˰ʭŰ˰ĕʭþķ˰ŐĔğˈùŘŊŘŃˏ˰ˇęĖńŎ˰ˉ˰ʯŏíĚµńŊù˰ŌŘµŋķ˰äµĿ˰ŏʭńăťù˰ʯäįŘŞğʴʷʳʷ

˰ʯŁʴ˰�ʴʳʴ	ʼʼ˔ʯĆµµĐýâőùĚýŞĜĖē˰ŏʭŒĔµµğ˰ʭµµý˰ãŘµµþő˰āʭµµőʭŞý˰äŒŰĜâŰʭµµċ˰ãĕęùŘµµŎ˰ęĕ˰ŗ˰Ăµµğù˰ùę˰Ėµµőŗù

ä˙őĕŘ˙ő˰ęʭÞőù˰ŏùŘă˰
ŔŒŞŎě˰ ę˫ʭýęĕ˰ùę˰ĕĚÞŰŗę˰ŗĕ˰äŒŰĜâŰʭċ˰ŐŰù˰ãʭŕŎäŏùŘµăĂēʭµğ˰čĚµİŎ˰ʲʯĂµĠĔő

˰äµŋČă˰Ŕµý˰ĂþµĠő˰ŔőùĖŒ˙µģŘŕ˰äĤŒÝùŗ˰ŏíĚŃ˰ŗ˰ĕęŗí˰ĖŰĖÏ˰äăùĚŞćðă˰łŞĄķ˰ĖŖķ˰ęĕ˰äăʭŞŖŊù˰ōŞŕʭŀŎ˰ġĚĄĠá

ĕùĕ˰ŏʭĤő˰ŏí˰ĂĠĔő˰Ěŀğ˰Ģģ˰ęĕ˰ùĖē˰Ŕİğùŗ˰ŏŗĖýˉʯŌŗĕ˰ĚþŎʭŞÏ˰ėŘŀőĚÏ˰ĢńőŌĚµÝùN˰Ŕµý˰ŏėù˰ŌŦµğù˰ęĕ

˰ŏʭőʭ˙ŋĠŎ˰ĕĚÞŰŗę˰ŗ˰ĕùĕ˰ãĚŞĠŀă˰ŐŞŒ×	˰ŔŋŊù˰ŌŦÝ˰ùę˰ŏíĚŃ˰ŔÝŎäĖŒőùĕ	ĕĚÝ˰ĂŰʭ˙ď˰ĚŎù˰ŐŰù˰ěù




ʵʳʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ķ˨ŔŎʭŒŋĨĿ˨ŗĕ˙ŋäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʶ	ʵʶʵ
ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

˰ŏʭŞý˰äăʭŰí˰ęĕ˰äýʭİē˰ãʭŕęʭĄēʭğ˰ěù˰äēĚýŎäĖőŘģ˰ãĚµŎù˰āęŘµħ˰ŔÝˈ˛µŃ˰ˇ˰ãùĚµý˰ˉĖµőęùĕĚý˰ęĕ˰ùę

˰ûʭİē˰ʯŉʭĈŎˈ˨äŒý˨ʭŰíŌĕ˕˰ˇĽùĚķù�ʵʹ	ʵʺ	ʶʴ	ʶʸ˰ʭµý˰ĮþăĚµŎ˰ŔÝˈŌĕí˰Őµý<?H˰;>;G˰ˇ˰ŏŘµØ˙ŕ

˰ŉʭŞŃĜďʴ˰ʲʵ˰ŉʭŞŃĜď˰ʯʴʴ˰ʲʶ˰ŉʭŞŃĜď˰ʯʴʴ˰ʲʸ˰ŉʭŞőùĕ˰ʯʴʺ˰ʲʻ˔˰ûʭİē˰ʯˈ˒äˎµŒˎýˏ ʭŰ˕˰ˇĕŘµŕ�ʷʵˉľµğŘŰ�ʸˉ

ŏʭ˙ńŊ�ʴʶ	ʴʹ	ʴʺˉāʭ
˒
Ŀʭħ�ʴʳʵĂğù˰˔˰ŏí˰Ķ˙ċ˰āęŘħ˰ŗˈä˒Œˑýˎ ʭŰ˕˰ˇľğŘŰ�ʹʺ±ʻʺˉĚ˫µńý�ʴʶʵ˰˔

˰ãĚþķ˰āùęʭþķ˰ĖŒőʭ˙ŕ˰ŔÝŔýʭĤŎŏʭģ˰ŐŰĖŖķ˰ęĕ˕˰ŉʭĈŎùʺ˰ʲʸ˰ŉʭĈŎù˰ˉʴʳ˰ʲʷ˔ʯ˰Ŕµý˰üµŞĻĚă˰ŗ˰ãěęŗĕĚµē˰Ŕµý

˰ĖőŘŞÏ˰ĖŞďŘăŎäĖőęŘē˕ŏʭ˙ńŊ�ʴʵ	ʴʶ
˔

ŗĕˈ˨
ʭŖŰ˒ù ʭŰˇ

˰āęʭþķ˰ŐŰù
ˍ
ťŘ˙ĸŎ˰˫ùĚ˙ŕ˰Ŕýˈ˛Ń˰ˇäŎ˰ęʭÝ˰Ŕýĕęùĕ˰ãĚĄ˙Ý˰ĂŞŎŘ˙ķ˰ŏí˰ʭý˰ŔĠŰʭńŎ˰ęĕ˰ŗ˰ĕŗęˈ˰
ʭµŖŰ˒ù ʭŰ˰ˇ

˰äŎʭ˙ăŏʭĠőùʭŕ	ĭĚģ˰ŗ˰ĖŞŃ˰ŏŗĖý	˕´Ŧ˙Ŋù˰ʯŏʭĠőťù˰ŏŘØ˙ŕ˰˔˰ĥʭē˰ãĕùĚĿù˰ʭŰ˕ŘµŒŎù ŐŰĘµ
˒
ŊùŐŰĘµ

˒
Ŋù ʯù

ûʭĄÞŊù˰ùŘăŗù˰ʯùŗĕʭŕ˰ʯùŗĚŀÝ˔ʯ˰ŏùĚþŎʭŞÏ˰āʭŀħ˰ěù˰äÞŰ˰ʭŰ˕ŗ Ě
˒
ć
˒
ĖµŎ ʯ˛Ŏ˒Ĝ˒Ŏ ʯäþő ʯŏŘŋğĚŎ ʯ˛ğę ʯŉŘğę˰˔



äŎ˰ęùĚŃ˰üįʭĔŎ˰ùę˰ʭý˰ŗ˰ĖŕĕʭŕęʭĄēʭğã˰ĚŎù˕ĚįʭµĿ�ʶ˔˰äµŖő˰ʯ˕ęŘµő�ʵʺ˔˰ĭĚµģ˰ʯ˕ŉʭµŀőù�ʵʼ˔˰ä˙µğù˰ʯ

˕ûùĜďù�ʸʳ�ľħ˕˰äŎʭŖŀĄğù˰ŗ˰˔ʴʳŎ˰˫ùĚ˙ŕ˰˔äĕŘģ˕�����������ZJ��;HM<LIOAB
˔


ûäýʭŰěęù

ŏʭáÙùŗ˨ĖŞŋÝ˨äğęĚý

ÜŰʲ˰ĕĚýęʭÝˈ˛Ń˰ˇ˰Ōěť˰ŏíĚµŃ˰Ŕµý˰āʭŰí˰ŐŰù˰ŁʭĐŊù˰ŏʭÞŎù˰ŗ˰ĖőŗùĖē˰ĚŞĻ˰Ŕý˰ûŘĠŒŎ˰āùęʭþķ˰ŏʭŞý˰ãùĚý

ĂğùʯğęĚýĕęŘŎäĕĚŞá˰ęùĚŃ
˰ęĕ˰ĚµŎù˰ŐµŰù˰ŔµÞŋý˰ʯĕęùĖµő˰ĥʭµĨĄēù˰ōŰĚÝ˰ŏíĚŃ˰Ŕý˰ʭŖŒă˰ŏùĚâŰĕ˰ŉùŘŃù˰˛ńő

ŔÝ˰āŗʭŀă˰ŐŰù˰ʭý˰ʯĂğù˰ŉŗùĖĄŎ˰ĜŞő˰ŐŰĖŖķ˰ŌŦµÝ˰ʯ˛µŞČőù˰ŗ˰āùęŘµă˰ãʭŕěùĚĿ˰ĜŞő˰ŗ˰ŏíĚŃ˰āʭŰí˰ěù˰äēĚý˰ęĕ
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˕ōŞńĄĠŎ˰˫ĖŕʭĤŎ˰˔˰ĖőŗùĖēŔýĂďùĚħä˙ő˰Ăğĕ˰Ŕý˰ŏíĚŃ˰ěù˰ĖŒŰí˕ŃĚĿ˰äēĚý˰ŔĄþŊùŔãʭŕ˰ŏŘµØ˙ŕ˰äŎŦğù

Ě˫ķʭģùʯę˫ʭÏ˰ĚŞĠŀă˰ęĕ˰āʭŰí˰ěù˰ãù	˰ŏŘØ˙ŕŃŞĂŎʭ�ʵʶ	˫ĕĚÝ˰ ę˫ʭģù˰ĚŎù˰ŐŰù˰ŔýĖőù˰
˔˰ĝĚă˰ŗ˰ĜČķ˰ʯ˛Ŗċ

˰ĂĿʭŰęĕ˰āʭŰí˰ěù˰ĜŞő˙őäĖőŘģ˰
˰ãĖŕùŘģ˰ŏí˰Ěý˰ŏŗĜĿùĽŦēĚý˰ãŘþő˰āʭőʭŞý˰äŒŰĜâŰʭċ˰ęĕ˰ŗĚýĜőŗ˰ãʭķĖŎ

˰ĖőŗùĖē˰ŏʭŒĔğ˰ʭý˛ýʭŃčĚįŔőŘ˙ő˰ãùĚý˰ˉĂğùʲ˰ŗ˰ęʭĄēʭµğ˰ʯ˫ŘŞµģ˰ęĕ˰ĚþŎʭµŞÏ˰ěù˰ŉŘµńŒŎ˰ŏʭŞý˰ʭý˰ŏíĚŃ˰āʭŰí

Ě˫ŖýãęùĕĚý˰ěù˰˫ĕĚĄĠáŔŰùęíãʭŕ˰äýĕùŗäĻŦýāŗʭŀĄŎĖőù˰
ķ˰āʭŰí˰ŐŞŒØ˙ŕ˰ŔÝ˰ûʭĄ˕˰˫ʭáĖµŰĕ˰ÜµŰ˰Ěµý˰ʭµŒý

ęùŘőù˰ʯãŗʭĬŞý˰ŏŘØ˙ŕ˰ãĚŞĠŀăĜŒĄŊùŰŗðĄŊù˰ęùĚğï˰ŗ˰˛µŰʯ˛ʴʷʴʻŁ˰ʲʸ˰�ʼʺ˰äµĿ˰ŏʭµŞþŊù˰ĶŎʭµċ˰ʯãĚµþį˰ˉ

˰ʯŏíĚńŊù˰ĚŞĠŀăʴʷʵʳŁ˰ʲʵʷ˰�ʺʹ˰ʯäĿʭĨŊù˰ĚŞĠŀă˰ʯäőʭģʭÝ˰ĪŞĿ˰ˉʴʷʴʸŁ˰ʲʵ˰�ʵʹʴʯäþŊʭĸć˰ˉ˰ĚŕùŘČŊù

ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭĠĐŊùʴʷʴʻŁ˰ʲʴ˰�ʸʵʼĚĔĿ˰ˉĠŀĄŊù˰ʯãěùę˰ʯĚµŞþÞŊù˰ĚŞʴʼʹʼŌ˰ʲʵ˰�ʵʴʷ˰ʯäµğŘŊí˰ˉ

˰čŗęőʭĸ˙ŊùäĿäĠŀăŞĴĸŊù˰ŏíĚńŊù˰ĚŞʯäőʭĈ˙Ŋù˰ĶþĠŊù˰ŗ˰ōʴʵʺʳŁ˰ʲʵ˰�ʴʺʴ˔ʯĚþŎʭŞÏN˰ûʭµİē˰ĕęŘµŎ˰ùę

˰ęùĚŃäŎĖŒŕĕĂğù˰ŗĚýĜőŗ˰ŔŞīĚĿ˰ĕę˰ęĕ˰ãĚâŰĕ˰˫ùŘá˰ʯ˰ùĚŰě˰ˉĖµőĕŘý˰ãŘµþő˰āʭµőʭŞý˰āʭµŰí˰ŐŰù˰Ěáùʯ˰äŰʭµŒĸŎ

ûʭĄķ˰ãùĚýäþő˰ĦĔģ˰ãùĚý˰ġĕŘēĂģùĖő˰ĕŘċŗ


˰ĕĚÝęʭÝ˰ęĕ˰ùę˰ęŘÝĘŎ˰˫ʭáĖŰĕ˰ŗĕ˰ŏʭŞŎ˰ĕʭĬă˰ŗĚýĜőŗˈ˛Ń˰ˇŎäýŞĖŒ˰ʯŊʭďęĕäŔÝ˰ĢőʭŒĔµğ˰ěùµ˙őäŏùŘµă

ĂĿʭŰęĕ˰ĩęʭĸă˰ĕʭČŰù˰ęĕ˰ùę˰ĂļŊ˰ŐŰù˰Ģńő˰
˰ŉʭ˙ĸĄğù˰ĕęùŘŎ˰äğęĚýˈ˛ŃˇäŎ˰ŏʭĤő˰ĜŞő˰ŏíĚŃ˰ęĕ˰ŔµÝ˰Ėŕĕ

˰ĚþŎʭŞÏ˰ĕŘē˰ŏí˰ŏʭþįʭĔŎ˕ŉʭŀőù�ʹʷˉûùĜďù�ʸʳˉŔýŘă�ʺʶ˰ŗ˔


ˉ˰ŏʭĤŰù˰ŏùĚĠ˙ŕ˕ùûùĜµď�ʶʳ	ʶʵ˔ˉ

˰ŏʭ˙ŋµµĠŎ˰ŔµµĸŎʭċ˕Ōʭµµĸőù�ʸʷˉęŘµµő�ʶʳˉāùĚµµČď�ʴʷ±ʴʺˉŔµµýŘă�ʻʴ±ʻʶˉĎĄµµĿ�ʴʴ	ʴʸ	ʴʹˉ

´ʭĠő�ʴʵʺ˰ŗʴʺʹ˔˭˰ûʭµĄÝ˰˛µŕù˕Ě˫µńý�ʼʷ±ʴʷʳˉŉíŏùĚµ˙ķ�ʼʶˉŔµĸ˙ċ�ʸˉ˫Ėµ÷ʭŎ�ʴʻ˔ˉ˰ŗ˰ŏùĚĿʭµÝ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ŏʭÝĚĤŎ˕Ōʭĸőù�ʴʵ±ʴʼˉĞőŘŰ�ʶʸˉŉíŏùĚ˙ķ�ʴʵˉŉʭŀőù�ʶʻ˔ˉ˰ŏʭńĿʭŒŎ˕´ʭµĠő�ʹʶˉŔµýŘă�ʸʴ	ʸʶ˔ˉ˰ŗ

ŏʭĠőùʭŕŔýŋÝęŘįä˕Ċď�ʷʼˉĚ˫ńý�ʵʴ±ʴʹʻˉ´ʭĠő�ʴˉĽùĚķù�ʴʸʻ˰˔˰ʭµý˰äįʭµþăęù˰ĕĚÝęʭÝ˰ŐŰù˰ŗ˰ĖŒĄĠŕ

ĕęùĖő˰ãŗ˰ĚĴőĖŎ˰ĕʭĬă
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˰ŐĄĿĚá˰ĚŰĖńă˰ęĕ˰ãùĚýˈ˛Ń˕˰ˇŗĚýĜőŗ˰ãʭķĖŎ˰˔ĕęùĖő˰ĕŘċŗ˰
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˰ŏʭŞŎ˰ŗĚýĜőŗ˰ŔÝ˰äįʭþăęùˈ˰ʭŰŒýäŌĕí˰ˇ˰ŗˈù˰ŐýŌĕí˰ˇ˰ęùĚŃĚýŎäĕěʭµğʯĂµĠŞő˰Ōʭµăˉ˰ùĚµŰěµŒýäŌĕí

˰ûʭİēŔýŎʭ˙ăäŏʭĠőùʭŕ˰ŗù˰ŐýŌĕí˰ûʭµĄÝ˰ěù˰ãŗ˰ŔµÝ˰ãĖŕùŘµģ˰łµþį˰ŔµÝ˰Ăµğù˰Ěŀő˰ÜŰ˰Ŕý˰ûʭİē˰ʭŖŒă

˫ĕęŗí˰ĝĖńŎˉ˰äŒĸŰˈĂŀá˰ùĚŎ˰ŔÝ˰ʲŏʭĠőù˰ĚĠÏ˰ãù˰˖ōŰŘâý˰ŐĔğ˰Řă˰ʭý˰ʭă˰ĂĠŰʭý˰ĕŘē˰ãʭŕʭÏ˰Ěý˕˰ˇ˰ŉʭŞŃĜď

ʴ˰ʲʵ˔˰ˉˈ˰ŗù7ùĖē5Ăŀá˰ùĚŎ˰ʲŏʭĠőù˰ĚĠÏ˰ãù˰˖Ăµğù˰ŏʭµŎĜŊùĚēí˰ãùĚý˰ʭŰñę˰ŐŰù˰ŔÝ˰ŏùĖý˕˰ˇ˰ŉʭµŞőùĕʴʺ˰ʲʻ˔˰ˉ

ˈŏʭĠőù˰ĚĠÏ˰ãù˰˖˰Řă˰Ŕý˰ŔÝ˰ùę˰ŌŦÝ˰Ōʭ˙ăŎäŘáŰō˫Ėý˰ãʭċ˰ĕŘē˰ŉĕ˰ęĕ˕˰ˇ

˰ŉʭµŞŃĜďʴʴ˰ʲʶ˰˔˰ŗˈ˰ŏʭµĤŰù˰Ěµý

ŐÝ˰āŘþő˰
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ˈäŎ˰ŔØőí˰Ŕý˰ʯŐŎ˰ĖőěĚĿ˰ãùäµģʭý ŔĄµģùĕ äőťŘµį ãĚµ˙ķ ʭµă ĚŞâý ã
˒
Ėċ ùę ŏí ŗ ŐÝġŘá ûŘē ōŰŘá˰


Ōĕùĕ˰ŏʭĤő˰Řă˰Ŕý˰ùę˰Ăğùę˰˫ùę˰ŗ˰ōĄēŘŎí˰Řă˰Ŕý˰ùę˰Ă˙Þď˰
Ġē˰äáĖőě˰Ěŀğ˰ęĕ˰ʯĞÏ˰Ěµáù˰ŗ˰Ėµģ˰äŕùŘµĔő˰ŔĄ
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ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

ĕęŘē˰äŕùŘĔő˰ŐŞŎě˰Ŕý˰ʯãŗĖý˰
ŔĄĿĚá˰ĕʭŰ˰ŔÝ˰ùę˰ŔØőí˰ŔĄğŘŞÏ˰ʯãùĚįʭē˰Ŕýġʭµý˰ŔĄµģùĕ˰
ŏíʭµŕ˰ġŘµŎùĚĿ˰ùę

˰ŏŘ×˰ʯŐÞŎŏíʭŕäŎ˰ùę˰Řă˰äáĖőěĖőěʭğ˰
ŐµÝ˰ãęŗĕ˰ōŊʭµĳ˰ŏʭµŎĕĚŎ˰˫ùę˰ěù˰ŗ˰ŐµÞŎ˰ãŗĚµŞÏ˰ĚŰĚģ˰ŌĕĚŎ˰ěù˰


˰ãʭŕęʭÝŏíʭŕ˰ěù˰ʯ˫Ėő˰ŌʭČőù˰ùęŏíʭŕŘµē˰˫ùę˰ŗ˰ʭ˙ő˰ãęŗĕ˫Ėµý˰ŔµŎùĕù˰ùę˰ĕ˕˰ˇ˰ŉʭµĈŎùʷ˰ʲʴʳ	ʴʸ˰˔˰ŗˈ˰ãù˰ĞµÏ

äŎ˰ŔÝ˰ùę˰ŔØőí˰ŗ˰ĖŞŒÝ˰ġŘá˰ŐŎ˰Ŕý˰ʯŐŎ˰ŏùĚĠÏōŰŘáʯĖŞŒÞő˰ġŘŎùĚĿ˰ĜáĚŕ˰
˰ŏʭőě˰˛ŞþŃ˰ŐŰù˰ěù	˰ŏʭőěęʭÝʭőě

	ÜŰĕĜő äĄ˒ď ŗ ĖŞŒÝ ãęŗĕŔőʭēŏíʭŕĖŰŗĚő˰ōŕ˰
˰ùĕʭþŎāĜķ˰äőùŘċ˰ęĕ˰ŗ˰˫ĕùĕ˰Ăğĕ˰ěù˰ùę˰ĕŘē˰ŌùĚĄďù˰ŗ

ŰŘģ˰ÛŦŕ˰ŏʭ˙Ŋʭĳ˰Ăğĕ˰ŔýĖ˕˰ˇ˰ŉʭĈŎùʸ˰ʲʼ	ʺ˰˔äŎ˰ùęĂĿĚŰĘµÏ˰ŏùŘă˰
˰ùę˰ŁŘµĿ˰Ăŕʭþµģ˰ãŗ˰ŔµÞŒŰù˰ŔµĄþŊù

˰ĚĴő˰ęĕ˰łŞĄķ˰ĖŖķ˰ěù˰ŏíĚŃ˰ĝʭþĄŃù˰˛ħʭďŎäáŞĕĚ˰Ăŕʭþģ˰ĽĚħ˰ŗ˰Ăğù˰ŔŒŰĚŃ˰ŏŗĖý˰äŰʭķĕù˰ʯµ˙őäĖµőùŘă

Ėģʭý˰ĝʭþĄŃù˰˛ŞŊĕ˰
ŔýŗŰ˫Ú˰ʯŏʭµőí˰ĚÝĘµă˰ŗ˰ŔµŞþŒă˰ãùĚµý˰ŏùĖőěĚĿ˰ŏĕùĕ˰ęùĚŃ˰ûʭİē˰ŔÞőíŔŋøµĠŎùã˰ŗ˰äµĿĚķ

ŗ˰äŰŦńķĂğù˰ŏŘáʭőŘá˰˛ŋŎ˰ŗ˰ĕùĚĿù˰ŏʭŞŎ˰ęĕ˰ĊŰùę


ʵ˨
ãęʭŀĠĄğù˨ŌĚĿ

ľŊù
ŗĚýĜőŗ˨ˬʭáĖŰĕ˨ŏʭŞý

ŌŦğù˰ěù˰ĢŞÏ˰ãĕʭþķ˰ŉʭ˙ķùʯ˰ōŕùĚĿ˰ùę˰äőíĚŃ˰āùęʭģù˰ĶþŒŎŎäĕęŗíŏíĚµŃ ŐĄµŎ ĚŞĠŀă äˑŋĸċ ĒŰęʭă ŗ

˰ùęŎùĚĿäáŞĕĚ˰
˰ûʭµĄÝ˰ęĕ˰ʯŉʭµ˙ķù˰ŐµŰù˰ÜŞµğŦÝ˰āęŘµħˈŌʭŒµħťùˇʯ˰ōµĤ×˰Ŕµý˰äµþŋÝµŎäĕęŘµē˰ŔµÝ

àŒğĚÏ˰äĄğ˕ĂýäĄğĚÏ˰˔˰äáĖµŒÝùĚÏ˰ʯŔµÞŎ˰ęĕ˰˛Şķʭ˙µğù˰ŏʭáĕùŘő˰ŏʭŞŎ˰ĢÞ˙ĤÝ˰ĖŎʭŞÏ˰ùę˰ûĚķŏíʭµŕ˰ěù

˰ŗ˰ŔþĸÝ˰üďʭĨă˰Ěćù˰ęĕ˰ĝĖńŎ˰ŏʭÞŎʭÏŰĖŒþãŏʭģ˰ĚýùĚý˰ęĕ˰äâŒŕĚĿ˰äĄŒğ˰ÜğʭŒŎ˰Ŕýę˫ʭÏàŒğʭŕã˰ŔµþĸÝ

˕ĖőĕŘý˰˫ĕęŗí˰ĕŘē˰˫ùĚ˙ŕ˰ùę˰ŏí˰ěù˰äăʭĸİŃ˰ŔÝ˔ʯ˰äĿĚĸŎŎäĖŒÝ˕˰ʯäþŋÝ˰ûʭĄÝ˰ʯŌʭŒµħťùʵʳʳʳʲŌʹ˰
˔˰Ěµý

ùŰŐ˰ʭµý˰ùĖµē˰ŏʭµŞŎ˰ĖŖķ˰ěù˰ŔĄĿĚáĚý˰ŔÝ˰Ċď˰ŗ˰äőʭýĚŃ˰ʯĽŘŃŗ˰ʯĽùŘį˰ĚŞĴő˰äÞğʭŒŎ˰ŔÝ˰ĕęùĖő˰äþČĸă˰ĝʭğù

˰ŗ˰ŔőʭâŞý˰ŌŘğę˰ěù˰äēĚý˰ʭý˰ŔĄĔŞŎí˰ŗ˰ŔÞŎ˰ęĕ˰˛Şķʭ˙ğù˰ŗ˰ōŞŕùĚýù˫Ėģ˰ľŰĚĐăĖŒĄĠŕʯŔýĝʭÏ˰ĖĨŃ˰Ăµģùĕ

ĖőŘģ˰ŌʭČőù˰ŔþĸÝ˰
˰ŉʭ˙ķù˰ŐŰù˰üŋĻù˕ŔŞþŋă˰ŗ˰ŔŞ˙Ġă˰ŏŘØ˙ŕ˰˔Şļă˰ŔČŞĄő˰ęĕ˰ŔµŃĚŀă˰äÏ˰ęĕ˰äŋħù˰ÜğʭŒŎ˰ĚŞ

ĖőĖµģ˰Ĳŀď˰ÛĚģ˰ʭý˰ŏĖģ˰ŔĄĔŞŎí˰Ă˙ŞŃ˰Ŕý˰ŗ˰ĖőĖŎí˰ĖŰĖÏ˰ŔþĸÝ˰ěù˰
˰ŏʭÝĚµĤŎ˰ÜµğʭŒŎ˰ěù˰äµþŋÝ˰ľŞµħŘă

ŔýčŘīŗ˰˫ĖŰĕ˰äĐŊ˰Őý˰ĚŎù˰ʭŰ˰ĀŞĸýę˰Őý˰ŗĚ˙ķ˰ŏʭĄğùĕ˰ęĕŎäĕŘģ˰ŔµÝŔńþįĖµŒýã˰ŏí˰ęĕ˰äőʭµýĚŃ˰āʭµőùŘŞď

˰Ōʭď˰ŗ˰ĀŋŞħŗ˰ʯŔþ÷ʭğ˰ʯÿĚŞĐý˰Ŕý˰ŏíĚŃ˰ ę˫ʭģù˕˫Ė÷ʭŎ�ʴʳʶ˰˔ùę˰ŏʭĤőŎäĖŕĕ


äŎ˰ùę˰ãęʭĠŀĄğù˰ŌĚĿ˰ŏʭáÙùŗĖŞŋÝ˰āęŘħ˰ŐŰù˰Ŕý˰ŏùŘăŔĄğĕĖŒýãĕŘ˙őʲ

ÜŰˈ˰
äý˒ę˰ˇ˰ŗˈʭµŒý˒ę˰ʲˇ˰ĖµőĚŎù˰üµŊʭŃ˰ęĕ˰ʭķĖĄµğù˰ŗ˰ĢŕùŘµē˰ĚâőʭµŞý˕ŉíŏùĚµ˙ķ�ʴʼʺˉĽùĚµķù�ʴʵʹˉ

ōŞŕùĚýù�ʷʴˉōŰĚŎ�ʹ˰
˔˰ěù˰ĞÏ˰üŋĻùˈ˛Ń˕˰ˇĖķę�ʶʳ˰˔˰ʭŰˈʭőù˨˛Ń˕˰ˇðþğ�ʶʼ˰˔Ŏ˰ęʭÝ˰ŔýäĖőŗę˰ʭµý˰ĒµğʭÏ˰ʯˈ˨ʭµŰ
ãĕʭþķ˰ˇŎ˰ěʭĻíäĕŘģ˰Ėőęùĕ˰˫ùĚ˙ŕ˰Ŕý˰ĜŞő˰ùę˰ĚŎù˰˛ĸĿ˰˫ʭá˰ŗ˕āŘþÞŒķ�ʸʹˉĚŎě�ʴʳ±ʸʶˉĽĚēě�ʹʻ˔




ʵʴʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϮϬϯͲϮϯϮ
�ǀĂůƵĂƚŝŶŐ�:ŽŚŶ�tĂŶƐďƌŽƵŐŚΖƐ�ǀŝĞǁƐ�ŽŶ�YƵƌΖĂŶŝĐ�ƚƌĂĚŝƚŝŽŶƐ

��������������������������������������	�������������������

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ŗĕˈ˰
ōµŖŋŊ˒ù˕˰ˇ˰äýʭİē˰āęŘħˈŔŋŊù˰ˇ˰āʭŰí˰ęĕ˕ŉíŏùĚ˙ķ�ʵʹˉ˫Ėµ÷ʭŎ�ʴʴʷˉŉʭµŀőù�ʶʵˉĞőŘµŰ�ʴʳĹ

ĚŎě�ʷʹ˰ʲ˔˰ōĤ×˰Ŕý˰ŏʭÝĚĤŎ˰ęùĜő˰ĀŞþŋă˰ęĕŎäĕęŘē˕˰ʯäþŋÝ˰ûʭĄÝ˰ʯŌʭŒħťùʵʳʳʳʲŌʺ˰
˔˙Ąďù˰ĕŘµċŗ˰ŉʭ

ðĤŒŎŏʭőʭ˙ŋĠŎ˰ŔŞþŋă˰ęĕ˰ãĚĤý	ĂĠŞő˰äőíĚŃ˰˛ħù˰ęĕ˰ŔÝ	ĕęùĕ˰ĕŘċŗ˰
ĕĚÞŋ˙ķˈÜŞþ˒Ŋ˰ˇ˰āęʭþķ˰ŔýʭĤŎ

ˈ÷ùĚğù˰ãù˰Řă˰ŉʭď˰Ŕý˰ʭģŘēŞ˛˰ˇĂğù˕˰ŔŞŒĈăʵʼ˰ʲʶʶ
˔

Ŕğ˰
˰ŏŘØ˙ŕ˰äŰʭŕęʭĄēʭğˈˉãĘŊ˒ù ŏʭĐþğ ˉŔŋŊù ŏʭĐþğ ʭŰ 

ŗ ÛˎĖ˙Đý ˉÜˎý˒ę Ė˙Đý ˉĖ˙ĐŊù ŔŊ ˉŔŋŊĖ˙ĐŊù
Đþğ ˉÜˎý˒ę ŏʭĐþğ


ŗ Üˎőʭ˰ˇ˰üŞÝĚă˰ěù˰ŔÝˈûę˰ˇ˰ŗˈŔŊù˰ˇ˰ʭýˈĖ˙ď˰ˇ˰ʭŰˈŏʭĐþğ˰ˇµŎ˰ŔĄēʭµğäĖőŘµģ˰ʲ˰ŐµŰù

Ŕý˰āùęʭþķŒģŗęäŎ˰ûʭăěʭý˰ùę˰äĤŰʭŞő˰ĂŊʭħùäĖŒŕĕŔý˰ŔÝ˰ĕʭĬă˰ŏʭŞý˰ĜċˈÜőʭĐþµğ˨ʭµý˨ÜőùĚŀÝ˰ˇ˰ĽĕùĚµă˰ŗ

ˈ˛ŞŋŖă˨ʭý˨ĎŞþĠă˰ˇŔýµŎ˰ōĤ×˰Ŕý˰ûĚķ˰ĕʭĐŊù˰ěù˰äþŋÝ˰ľŞħŘă˰ęĕ˰āęĖőäĖµőęŘē˕˰ʯäµþŋÝ˰ûʭµĄÝʯŌʭŒµħťù

ʵʳʳʳʲŌʵʹ˰ŗʶʼ˰
˔˰ŔĤŰę˰ěù˰ŉʭĸĿùˈĖ˙ď˰ˇ	ŔýʭŒĈĄğùãˈùŗĖ˙ĐŰˏ˕˰ˇŉíŏùĚ˙ķ�ʴʻʻ˰˔
ˍ
ťʭµ˙Ąďù ŗˈĖµ˙ďù˰ˇ

˕ľħ�ʹ˔	˰ŔĤŰę˰ěù˰ʭŎù˰ˉĖőęùĖő˰ĕŘċŗ˰ŏíĚŃ˰ęĕˈĎþğ˰ˇŔýŎ˰˫ĖŰĕ˰ęŘĿŗäĖőŘģ


ęʭŖ×ˈ˰
ʭŰù˰ˇĚŞ˙ī˰ĖőŘĠÏ˰˫ùĚ˙ŕ˰Ŕý˰ʲ˰ŏŘµØ˙ŕ˰äŊʭµĸĿù˰ěù˰ĢŞµÏ˰ĽĚď˰ŐŰù˰ěù˰äĤŰʭŞő˰˫ĕʭŀĄğùˈĖˎµþˎķˎ˰ˇ

˕˙ďĖ�ʸˉðþğ�ʷʳˉĞőŘŰ�ʵʻˉĦĨŃ�ʹʶˉĚ˫ńý�ʴʺʵˉ˛Đő�ʴʴʷˉĂŋĨĿ�ʶʺˉāŘþÞŒķ�ʸʹ˔ˉˈʭķĕ˰ˇ

˕Ōʭĸőù�ʷʴ˔ˉˈüŕę˕˰ˇĚ˫ńý�ʷʳˉ˛Đő�ʸʴ˔˰ˉˈäńăù˕˰ˇĚ˫ńý�ʷʴ˔ˉ˰ŗˈŏˎʭĸĄğù˕˰ˇĖµ˙ď�ʸ˔ˉ˰ŏʭŰʭµģ˰äµáÚŰŗ

˕˰Ăğù˰ŏíĚŃ˰ãŘĐő˰ęʭĄēʭğ˰ŔċŘă��������SS������1;HM<LIOAB˔


û˨
äýʭŰěęù

ĝʭþĄŃù˨ŏʭÞŎù˨äğęĚý

ŉŗù˰
˰Ŕý˰ĕŘē˰āʭŞīĚĿ˰āʭþćù˰ãùĚý˰ŗĚýĜőŗˈûʭĄÝŌʭŒħťùˇäµþŋÝ˰ʯ˫Ėµģ˰˛µğŘĄŎʯĂµğùŉʭďŔµÞőí

Ăğù ŗù āùęʭþķ ěù ŗĚýĜőŗ ĭʭþŒĄğù ʭý ĚŰʭļŎ
ˍ
ŦŎʭÝ äþŋÝ ĕŘĨńŎ˰ùĚŰě˰ˉ˰ĎŞīŘăĂýĄğĚÏä˰ʯäŋŕʭµċ˰ûĚµķ

˰˛ďùĚŎ˛ÞģáŞĚã˰ŏʭĤő˰ùę˰ŏʭőí˰ŏʭŞŎ˰ęĕ˰ÛĚģ˰Ėģę˰ŗŎäĖŕĕĖő˰ŏʭőʭ˙ŋĠŎ˰ãęŗʭýĖŞďŘă˰ʭý˰äįʭþăęù˰ŗĕęù˰


ŏí˰Ěý˰ŏŗĜĿùʯ˰ĚµĨķ˰ŏí˰àµŒŕĚĿ˰ěù˰ŏíĚµŃ˰ĝʭµþĄŃù˰ʯŏíĚµŃ˰ŗ˰ĂµŞŋŕʭċ˰ęĕ˰ÜµğʭŒŎ˰āʭµŞ÷Ĝċ˰ŏʭŞŎ˰ŔĠŰʭńŎ

˰ŏŘØ˙ŕˈ˰ŗ˰ŔµÞŎ˰ęĕ˰˛Şķʭ˙µğù˰ŗ˰ōŞŕùĚµýù˰ʭý˰ùĖē˰ŏʭŞŎ˰ĖŖķ˰ěù˰Ċď˰ŗ˰äőʭýĚŃ˰ʯĽŘŃŗ˰ʯĽùŘį˰ÜğʭŒŎ˰Ęēù

˰ŗ˰ŔµőʭâŞý˰ŌŘğę˰ěù˰äēĚý˰ʭý˰ŏí˰ŏĖģ˰ŔĄĔŞŎíĚĐăŰľ˫Ėµģˇ˰ʯˈ˰ʭµý˰ŔµŞþŋă˰ŗ˰ŔŞ˙µĠă˰ŏĖµģ˰ŔµĄĔŞŎí˰ŗ˰ÛĚµģ

ĂýĄğĚÏä˰ˇ˰ŗˈŏʭÝĚĤŎ˰äőʭýĚŃ˰āʭőùŘŞď˰Ěý˰ŏíĚŃ˰ęĕ˰Ōʭď˰ŗ˰ĀŋŞħŗ˰ʯŔþ÷ʭħ˰ʯÿĚŞĐý˰ĂŊťĕ˰ˇ˰ùęŔýŋÝä˰˛įʭý

ŎäĕěʭğùĚŰě˰ˉäŎ˰ĢŰĚŃ˰ęʭĨĐőù˰ęĕ˰ùę˰ŌùĚďù˰ĝʭþŊ˰ŐŞŎðă˰ŏʭÝĚĤŎ˰Ŕµ×ęʭÏ˰ŗ˰ĝʭµþŊ˰ʭµý˰ĽùŘµį˰ŗ˰ĖŒĄµĠőùĕ

˰˛įʭý˰ùę˰ŌĚď˰ěù˰ĉęʭēŎäĖőĕĚ˙ģ˰ʯŔýŔőŘáùãŖă˰ŌùĚďù˰ŔŎʭċ˰äĠÝ˰Ěáù˰ŔÝ˰ŔŞ˙őäĕĚÝʯ˰ęŘµþČŎ˰ĽùŘµį˰Ŕµý

āęŘħ˰Ŕý˰ŏĕĚÝ˰ŔŒŕĚýĕŘý˕˰ʯä˙Ń˰ĚŞĠŀă˰ʯä˙Ńʴʶʹʶġ˰ʲʴ˰�ʵʻʴʯĚµŞĈÝ˰Őµýù˰ˉʯōŞµĴĸŊù˰ŏíĚµńŊù˰ĚŞµĠŀă

ʴʷʴʼŁ˰ʲʶ˰�ʶʹʵ	ʶʹʴʯäğĚþį˰ˉĶ˙ČŎŏʭŞþŊùʯŏíĚńŊù˰ĚŞĠŀă˰äĿʴʶʺʵġ˰ʲʹ˰�ʹʶʶ˔




ʵʴʶ
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$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ķ˨ŔŎʭŒŋĨĿ˨ŗĕ˙ŋäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʶ	ʵʶʵ
ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

äŎ˰ùę˰üŋİŎ˰ŐŰù˰ŏùŘăĝʭğù˰Ěýĕùĕ˰čĚģ˰Ŕŋď˰ŗ˰ŏʭŞĠ˙ď˰ĖŰʭńķ˰ʲ˰ŏʭŞĠ˙ď˕ŗ˰ĢŰĚŃ˰ŔőʭŒÝ˰˛ŰʭþŃ˕˰Őýù

ù˰ʯŌʭĤŕĠŊŞŘþŒŊù˰ÿĚµŰʯĀµýäʭµă˰ʲʴ˰�ʴʵʻ˔ʯĚµŃ˰˛µŰʭþŃ˰ʭµŰŰńć˰ʯŔµķùĜē˰ʯŔµőʭŒÝ˰ʯĢµŞ˰ōµĤċ˰ŗ˰ľ˕ʯäµğĚþį

Ķ˙ČŎŏʭŞþŊùʯŏíĚńŊù˰ĚŞĠŀă˰äĿʴʶʺʵġ˰ʲʵ˰�ʵʵʺ˰˔˰ĽùŘį˰ĕŘē˰ĝʭþŊ˰ʭýŎäĖőĕĚÝʯ˰ěù˰ŔµÝ˰äőʭµĠÝ˰äŊŗ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ķ˨ŔŎʭŒŋĨĿ˨ŗĕ˙ŋäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʶ	ʵʶʵ
ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

ù˰ŗ˰Ėőęùĕ˰ĽŦĄēù˰ŏʭģĕŘē˰ãʭŕùĚĄĿùŰ˰äőùĕʭő˰ĖŒğ˰ĽŦĄēù˰ŐŏíʭŕĂğù˕˰ĚŞµĠŀă˰äµĿ˰ŏùĜµŞ˙Ŋù˰ʯäŰʭþįʭþį

˰ʯŏíĚńŊùʴʷʴʺŁ˰ʲʹ˰�ʵʶʳ˰ʯäğĚþį˰ˉĶ˙ČŎþŊùŞʭŏʯŏíĚńŊù˰ĚŞĠŀă˰äĿʴʶʺʵŁ˰ʲʺ˰�ʵʳʴĶŎʭµċ˰ʯãĚþį˰ˉ

ʯŏíĚńŊù˰ĚŞĠŀă˰äĿʴʷʴʵŁ˰ʲʺ˰�ʹʳ˰
˔˰ŌʭŒħťù˰ûʭĄÝ˰ěù˰ŗĚýĜőŗ˰ĚĴőĖŎ˰āęʭþķˈĻ ŐµŎ ŉŗ˒ï ŏʭµÞĿµŞĕ Ě˒µŰ˨Ő
ķʭ˙ğóŞŋķ˨˛Şğ˨ŗ˨ŏʭćŗšù˨üĨŒĿ˨ʯŌŦĠŊù˨ŔŞħŘŊù˨˛ħŗ˨ŗ˨ʯĀþ÷ʭĠŊù˨üŞĐþŊù Ě˒µĐý ŗ ĀŋµŞŎʭĐŊù˨äµ˙ď˨ŗ˨ÿĚµŞ˨Ā

ýę˨Őý˨ŗĚ˙ķŞý ä˒ĐŊ Řŕ ŗ ʯĀĸã˒ĕěšù ĚŎʭµķ Őµý ŗĚµ˙ķ Őµýù Āµćęʭď ŐˇʯäŎ˰ŏʭµĤő˰ĜµŞő˰ŔµÝ˰ĖµŕĕŒýŞŏʭęùĘµá

˰āʭďŦİħùˈŔþ÷ʭğˇ˰ʯˈĀŞŋħŗˇ˰ʯˈÿĚŞĐý˰ˇ˰ŗˈŌʭď˰ˇŐý˰ŗĚ˙ķ˰ãŗ˰ãʭµķĕù˰ĽŦēĚý˰ʭŎù˰ˉĂğù˰˫ĕŘý˰ŔĸŞýę

˰ùę˰āʭőùŘŞď˰ŐŰù˰ŏíĚŃŔőʭŖŒăä˙ő˰łŰĖĨăĖŰʭ˙őʯ˰ŔÞŋýŔýāĖģŏí˰ʭý˰ŔŋýʭńŎ˰ʭŕŎäĖŒÝ
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ʯĆŰĖď˰ŗ˰ŏíĚŃʴʶʼʶġʲʻʳ	ʵʳĂµŞŋŕʭċ˰ęĕ˰Ċµď˰ĕʭŖő˰ʯĉʭă˰ˉ˰ʭµý˰ŌŦµğù˰ŗŔµŞÞăĚýʯĒŰęʭµă˰ŗ˰ŏíĚµŃ
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őŗ˰ãʭķĖŎʭýęĕ˰ŗĚýĜę˫˰üµŞÝĚă˰ěù˰˛ÞµĤĄŎ˰ãʭŕęʭĄēʭµğ˰ŗ˰ŔµŞþŋă˰ĝʭµþĄŃù˰ŉʭµ˙Ąďùˈûę˰ˇ˰ŗˈŔµŊù˰ˇ˰ʭµý

ˈĖ˙ď˰ˇ˰ʭŰˈŏʭĐþğ˰ˇ˰ĂŖýʭµĤŎ˰ŏùĜŞŎ˰ĝʭğù˰Ěý˰ĖŰʭý˰ĜŞőˈÜµŞþ˒Ŋ˰ˇ˰ʭµýˈÜŰĚµģù˰ˇ˰ŗ˰ŔµŞþŋă˰Ęµēù˰ŏʭµÞŎù˰ŗ

ĕĕĚá˰äýʭŰěęù˰äŋŕʭċ˰àŒŕĚĿ˰ěù˰ęŘÝĘŎ˰ãʭŕęʭĄēʭğʲ

ÜŰ˰
˰ĕĚÝęʭÝ˰ŗ˰ʭŒĸŎ˰ŔĠŰʭńŎˈÜŞþ˒Ŋ˰ˇ˰ʭýˈÜŰĚģù˰�;MBL;SE;ˇ˕˰ŔµŞŒĈăʶʶ˰ʲʵʼ˰˔˰ęĕ˰Ĝµċ˰ùę˰äĄŕʭþµģ

˰ŏʭĤő˰ŗĕ˰ŏí˰ŏěŗ˙őäĖŕĕ˰ùĚŰě˰ˉĖőęùĕ ãĜŰʭ˙ĄŎ
ˍ
ŦŎʭÝ ŌŘŖŀŎ āęʭþķ ŗĕ ŐŰùˈ˰
ÜŞþ˒Ŋ˰ˇ˰ŔĤŰę˰ěùˈäµþŊ˰ˇ˰Ŕµý

˰ŔĤŰę˰ěù˰ʭŰ˰ŏĕùĕ˰ĂþĈŎ˰ĒğʭÏ˰ŗ˰Ăýʭċù˰ʯŏʭÞŎ˰ÜŰ˰ęĕ˰ŏĖőʭŎ˰ŗ˰ŏĖģ˰ōŞńŎ˰ãʭŒĸŎˈüþŊ˰ˇ˰ĦŊʭē˰ãʭŒĸŎ˰Ŕý

˰˫ĖŞÞ×˰ŗ×˰ĚŕŞĜãĂğùĖµőŗùĖē Ŕµý ÜµŞþ˒Ŋ ˛Ŏʭģ ʯ˫ÚŰŗ äăŦ˙ċ ŏĖőùę ŏʭýě Ŕý Ěý äŖńĿ čŦİħù ęĕ ŗ

˰ŁŦįù˰ Ě˫˙ķ˰ŗ˰Ċď˰ŌùĚďù˰ęĕŎäĕŘģ


ùěùŰŐŗę˰˫Ùùŗ˰ʯˈÜŞþ˒Ŋˇ˰Ěŕ˰ĒğʭÏ˰ęĕùĖő˫ĖŒŕĕùãĂğù˰ʭŒĸŎ˰ŐŰĖýˉĂğù˰Řă˰ãùĚý˰ŐŎ˰ĥŦēùʯ˰ŐµŎ˰ʭŰ

˰ōĄĠŕ˰Řă˰Ăķʭį˰Ěý˰ōŞńŎ˕˰ʯŐŞĸŊù˰ʯãĖŞŕùĚĿʴʷʳʼŁ˰ʲʻ˰�ʶʷʴʭŖŀħù˰üĻùę˰ˉ˰ʯŏíĚµŃ˰ıʭµŀŊù˰āùĕĚŀŎ˰ʯäő

ʴʷʴʵŁʲʺʶʷ˰ʯĀļŋŊù˰ĞŞŰʭńŎ˰ōČĸŎ˰ʯĝęʭĿ˰Őýù˰ˉʴʷʳʷŁ˰ʲʸ˰�ʴʼʼčʭĐĨŊù˰ʯãĚŕŘċ˰ˉ˰ŗ˰ĀµļŋŊù˰ĉʭµă

ĀµŞýĚĸŊù˰čʭĐħ˰ʯʴʷʳʷŁ˰ʲʹ˰�ʵʷʺʼ˰ʯûĚµĸŊù˰ŏʭµĠŊ˰ʯęŘµĴŒŎ˰Őµýù˰ˉʴʷʴʷŁ˰ʲʴ˰�ʺʶʵěŗĚŞĿ˰ˉ˰ʯãĕʭµýí

˰ʯĮŞĐ˙Ŋù˰ĝŘŎʭńŊùʴʷʴʸŁ˰ʲʴ˰�ʴʵʺ˔
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��������������������������������������	�������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äăęŘħ˰ęĕ˰ŔÝˈÜŰĚģù˰ˇ˰ŌŘŖŀŎ˰ŔýˈʭģŘēŉʭď˰Ŕý˰ˇ˰ĺŊʭµý˰ŔÞŋý˰ʯĂĠŞő˰ŔŞŒĈă˰Ěŀğ˰ěùĚĿ˰Ŕý˰ĚĨĐŒŎ˰ʭŖŒă

˰Ěýʻʳ˰˫ĖŰĕ˰ŐŰĖŖķ˰ęĕ˰ŔþăĚŎŎäĕŘģŏŘØ˙ŕ˰ˉˈ˰ʲ˰ĂőʭáĖµŒý˰ŐµŰù˰ŉʭµď˰Ŕý˰ʭģŘē˰ŗ˰Řă˰ŏùĕĚŎ˰ŉʭď˰Ŕý˰ʭģŘē

äŎ˰ŔĤŞ˙ŕ˰Řă˰ęŘĬď˰Ŕý˰ŔÝäŎ˰ùę˰Řă˰Ă˙Þď˰ŗ˰ĖŒĄĠŰùĖőŘŒµģ˕˰ˇʴ˰ŏʭŕʭµģĕʭÏʴʳ˰ʲʻ˰ŗʵęùŘµăŰĒʼ˰ʲʺ˔˰ˉ

ˈÝ˰äĨĔģ˰ŉʭď˰Ŕý˰ʭģŘē˰ʯŏʭŕĖŒÝ˰äŎ˰ĢŖŞþŒă˰ùĖē˰Ŕ˕˰ˇ˰ûŘŰùʸ˰ʲʴʺ˔˰ˉˈ˰Ŕµý˰ŔµÝ˰äµĠÝ˰ŉʭµď˰Ŕý˰ʭģŘē

ŏùĚŰĚģ˰āęŘĤŎĖĄµĠŰʭő˰ŏùęʭÞŕʭŒá˰˫ùę˰Ŕý˰ŗ˰ĕŗĚőĖŒŞµĤŒő˰ŏʭáĖŒŒÝùĜŖĄµğù˰ĞµŋČŎ˰ęĕ˰ŗ˕˰ˇ˰ĚµŞŎùĜŎʴ˰ʲʴ˔˰ˉ

ˈ˰ŉʭď˰Ŕý˰ʭģŘēŔ˙ŕĖőęùĕ ˛
˒
ÝŘă ŗù Ěý ŔÝ äőʭőí˕˰ˇ˰ĚŞŎùĜŎʵ˰ʲʴʵ˰ĚŞŎùĜŎ˰ʯʶʷ˰ʲʻ˰ĚŞŎùĜŎ˰ʯʻʷ˰ʲʴʵ˔˰ˉˈ˰ʭģŘē

˰äĠÝ˰ŉʭď˰ŔýĖŰĕĚá˰ęŘĄĠŎ˰ãŗ˰˫ʭŒá˰ŗ˰Ėģ˰˫ĖŰěĚŎí˰ŗù˰ŏʭŞĨķ˰ŔÝ˕˰ˇ˰ĚŞŎùĜŎʶʵ˰ʲʴ˔˰ˉˈ˰äĠÝ˰ŉʭď˰Ŕý˰ʭģŘē

ē˰ŔÝęŗʭŞő˰ûʭĠď˰ęĕ˰äŎĚċ˰ãŗ˰Ŕý˰ĖőŗùĖ˰ŗù˰čŗę˰ęĕ˰ŗ˰ĕďŞŔŋùãőŞĂµĠ˕˰ˇ˰ĚµŞŎùĜŎʶʵ˰ʲʵ˔˰ˉˈ˰Ŕµý˰ʭµģŘē

Ăğù ˫ĖŰĜáĚý ĕŘē ąùĚŞŎ ãùĚý ùę ŏʭĤŰù ŔÝ äŎŘŃ ŗ Ăğù ŏʭĤŰù ãùĖē ˫ŘŖŰ ŔÝ äĄŎ˒ù ŉʭď˕˰ˇ˰ĚŞŎùĜŎʶʶ˰ʲ

ʴʵ˔˰ˉˈ˰ĚÞŀă˰ĚŞńĿ˰ãùĚý˰ŔÝ˰äĠÝ˰ŉʭď˰Ŕý˰ʭģŘēŎäĖŒÝ˕˰ˇ˰ĚŞŎùĜŎʷʴ˰ʲʴ˔˰ˉˈ˰ùę˰ŗù˰ŔµÝ˰äµĠÝ˰ŉʭď˰Ŕý˰ʭģŘē

ĕŘē ûĚˎ
ç
ńŎˏ ŗ ˫ĖŰĜáĚýŔĄēʭğùã˕˰ˇ˰ĚŞŎùĜŎʹʸ˰ʲʷ˔˰ˉˈ˰ęĕ˰ŔÝ˰äőʭőí˰ŉʭď˰Ŕý˰ʭģŘēŔőʭē˰ŘăŐÝʭğĖőù˰Řµă˰ŔµÝ

ĎŞþĠă
ˍ
ʭ˙÷ùĕ ùęŎäĖŒőùŘē˫Ŧğˑ ʯ˕˰ˇ˰ĚŞŎùĜŎʻʷ˰ʲʷ˕˰˔ę˰ĜŞő˰ŗ
Û˰ʲĚŞŎùĜŎʻʼ˰ʲʴʸ˰ĚŞŎùĜŎ˰ˉʼʷ˰ʲʴʵ˰ĚµŞŎùĜŎ˰ˉ

ʴʳʹ˰ʲʶ˰ĚŞŎùĜŎ˰ˉʴʴʵ˰ʲʴ˰ĚŞŎùĜŎ˰ˉʴʴʼ˰ʲʵ˰ĚŞŎùĜŎ˰ˉʴʵʺ˰ʲʸ˰ĚŞŎùĜŎ˰ˉʴʵʻ˰ʲʴ˰ŉʭĈŎù˰ˉʶ˰ʲʴʶ˰ŉʭµĈŎù˰ˉʻ˰ʲʶʵ˰ˉ

˰ŉʭĈŎùʻ˰ʲʶʷ˰ŉʭĈŎù˰ˉʴʷ˰ʲʵʴ˰ŉʭĈŎù˰ˉʴʹ˰ʲʵʳ˰ŉʭĈŎù˰ˉʵʻ˰ʲʴʷ˰ŉʭĈŎù˰ˉʵʼ˰ʲʴʻ˰ʭŞĸģù˰ˉʶʳ˰ʲʴʻ˰ʭŞĸģù˰ˉʶʵ˰ʲ

ʵʳ˰ʭŞĸģù˰ˉʸʹ˰ʲʵ˰ŉʭŞőùĕ˰ˉʴʵ˰ʲʴʵ˰äĄŎ˰ˉʸʲʶ˰äĄŎ˰ˉʸ˰ʲʷ˰äĄŎ˰ˉʸ˰ʲʸŗ
˔




ŗĕ
˰āęʭþķ˰ʯŏʭőʭ˙ŋĠŎ˰ŏʭŞŎ˰ĊŰùę˰ŔŞþŋăˈÜŞþ˒Ŋ ōŖŋŊ˒ùÜŞþ˒ŊʯÜµŞþ˒ŊÜµŊÜŰĚµģ ťÜŞþ˒Ŋʯ˨ŗ˨Ėµ˙ĐŊù˨ŏù
Üŋ˙Ŋù˨ŗ˨ÜŊ˨Ā˙ĸŒŊùʯÜŞþ˒ŊÜŊÜŰĚģ ť˰ˇ˰ĜŰʭµ˙ă˰ʯŏʭµŎě˰ŏí˰ûĚµķ˰˛µŰʭþŃ˰ŔµŞþŋă˰ʭµý˰ŏí˰łµŞþİă˰ŔµÝ˰Ăµğù

˛ýʭŃŖċŘăäŎ˰ŏʭĤő˰ùęäĖŕĕ˰
ĚŃ˰ŔŞþŋă˰ʯŔőŘ˙ő˰ãùĚýŔőʭŒÝ˰ŗ˰ĢŰˈ˰ʲÜŞþ˒Ŋ ōŖŋŊ˒ùÜŞþ˒ŊʯÜµŊÜŰĚµģ ťÜµŞþ˒Ŋ
ÜŊ˨Řŕ˨ÜŰĚģ˨ťùʯÜŋŎ˨ʭŎ˨ŗ˨ŔÞŋ˙ăˇÛĖĿ˰äŊʭŕù˰ŔŞþŋă˰ˉˈ˰ʲÜµŋ˙Ŋù ŗÜŊ Ė˙ĐŊù ŏ˒ùÜŞþ˒Ŋʯ˨ÜµŊ˨ÜŰĚµģ˨ť

ÛĖŀý˨āʭŒýŘýù˨ÜŋŎ˨ʭŎ˨ŗ˨ŔÞŋ˙ă˨ÜŊ˨Řŕ˨ÜŰĚģ˨ťùˇŏùĖ˙ŕ˰äŊʭŕù˰ŔŞþŋă˰ˉˈ˰ʲŗ Įďʭµģ ŐµŎ ŏùĖ˙ŕ û˒ęÜŞþ˒Ŋ
ŏʭĠďťù˨äļþő˨ÛʭŒøċ˨ŏùĕ˨ŐŎ˛µÝ ĶµŎÜµŞþ˒Ŋ ŏùĚµŀļŊù ˛µĬĿ ˛Ŏðő ŏʭİŞļŊùÜŞŊù ãŘİő ŏʭķĘŎĽĚď ˒̨ Þý

ÛŘµŋŎťù˨ĶµŞ˙ċ˨äµĿ˨´ʭµķĕ˨Ķ˙µğʭĿ˨ÛŘýʭµĄőù˨ŗ˨ōŖŎʭŒµħù˨ùŘÝĚă˨ĖŃ˨ÛŘķĖă˨ÛŘŋ˙Ŋù˨´ʭŒýù˨ŏùĖ˙ŕ˨ÛŘþŊ˨˛ŞþŃ˰ˇ

˕µý˰ʯĚµþĐ˙Ŋù˰ʯãĕùĖļýäʭµăʲʶʴʸ	ʶʴʴʯäµþŋÝ˰ˉûʭµĄÝ˰ʯŌʭŒµħťùʵʳʳʳŌʲʺˉÜµő˰ʲ˰ĶµŎ˰ʯäįʭµĤŊù˰ĂµŒý

˰ʯäŀİĨ˙ŊùʴʶʼʵŁʲʴʻ	ʴʺāĕʭþķ˰ʯãęʭþċ˰ˉʭŕã˰ʯŏíĚµŃ˰ĚµĴŒŎ˰ěù˰äŋŕʭċʴʶʻʷġʲʺʳ˔ă˰ùĚµŰě˰ˉµŞþŋŔ

Ŕµý˰ùę˰ÜµŋŎ˰ŗ˰Ăµ˙ĸő˰ãʭµİķù˰ʯĖµ˙ď˰ŏŘµ×˰ãęŘŎù˰ʯĖőŗùĖē˰ěù˰äÞŰĚģ˰ŔőŘáĚŕ˰äŀő˰ʭý˰äŎŦğù˰äŊʭµĸă˰łď

äŎ˰ĥʭĨĄēùŎ˰āʭþćù˰ĖőŗùĖē˰ãùĚý˰ùę˰ʭÝĚģ˰ʯŏʭÝĚĤŎ˰ŔŞþŋă˰ʭŎù˰ˉĖŕĕäʭ˙őŰĖ˰ęŘµŎù˰ěù˰äµēĚý˰ÜµŊʭŎ˰ùę˰ŏʭőí˰ŗ

İğùŗ˰ŗ˰ĚĤýäŎ˰łŋē˰ŗ˰łď˰ŏʭŞŎ˰Ŕŏí˰ÜŊʭŎ˰ùę˰ĖőŗùĖē˰ŗ˰ĖŎʭőʭŎ˰ŗ˰ʭŕŰÜŋ˙ŏʭģŎĚýäĕĚ˙ģ




ʵʴʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ķ˨ŔŎʭŒŋĨĿ˨ŗĕ˙ŋäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʶ	ʵʶʵ
ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

Ŕğ˰
˰ĕʭĬăˈÜőʭĐþğ˨ʭý˨ÜőùĚŀÝ˰ˇ˰ĂŞý˰ęĕˈ7ŰņőʭĐþğ˨ť˨ņőùĚŀÝ˨5Ĝķ˨ʭ�ïę˨äýùµŰņµőʭŕï˨ĖµŃ˨ŔµŋŊù˨Ă˰ˇ

˰˫ĖŰĕŎäĕŘģ˰
äŰʭŒĸŎ˰˛ýʭńă˰ŐŰù˰äğęĚý˰ãùĚýʯ˰ŌʭŒµħťù˰ûʭµĄÝ˰ěù˰ĂµŞý˰ŐµŰù˰Ŕµý˰ĭŘµýĚŎ˰ŏʭĄµğùĕ˰Ŕµ˙ċĚă

ğęĚýĕęŘŎä˰ęùĚŃŎäáŞĕĚ˰ʲģ˰ãĜķŞ˰ŏʭİ˕ãĚÏ˰˔˰ęĕ˰Ĝµá˰ ę˫Řģ˰Ăēęĕ˰Ŕğ˰Ěý˰ŔÝ˰ĕŘýˈŔµŋĔő˰Őµİý˰ˇ˰ŁŦµįù

ŎäĖģ˰
Ï˰ŏŘ×ŞĚþŎʭNŔÞŎŊŗ˰Őý˰ĖŊʭē˰ʯĕĚÝ˰ĎĄĿ˰ùęŞ˰Őµİý˰ęĕ˰Ĝµá˰ ę˫Řµģ˰Ăµēęĕ˰Ŕğ˰ŏĖŰĚý˰Ŕý˰ęŘŎðŎ˰ùę˰Ė

ĕŘ˙ő˰ŔŋĔő˰
˰ŏĖŰĚý˰ãùĚý˰ãŗ˰ŔÝ˰äőʭŎěýĕ˰ŏʭŖáʭő˰ʯĖģ˰Ŕőùŗę˰Ăēęĕ˰ŐŞŎŘğŞĀŎĚď˰ŐýäģŞőʭþäŔµÝ˰ĖŰĕ˰ùę

˰ŐŞŒ×˰ãĜķ˰Ŕý˰ûʭİēŎäĂŀáˈ˰ʲäýĘÞă˨ť˨ÿĖģ˨ãĖģ˨´ùĜķï�Ě˙µģ˨ŗ˨ęʭ˙ĔŊù˨äńŊï˨ĖŊʭē˨äŋķã˨ťù˨ņµőôĿ˨ˉ
ŋĄńăäŊùŞùĖŊʭē˨ŌŘ�ãĚĨŒă˨ŗ˨Ŧċʭķ˨ŉĘý˨ä÷Řþăˈ˰ˇãĜķ˰ŏʭŕ˰˖ĖµŊʭē˰Ěµý˰ŐµÝ˰Ŕŋ˙ďʯŔµŋ˙ďùã˰ŗ˰ĂĔµğ

áěʭý˰Ěğ˰ěù˰ãĚğŗę˰ʯĝĚĄŎŞ×˰Ěý˰ŐŎùĕ˰ŗ˰ĚŞě˰ʯŐŰě˰Ŕ×˰Ěŕ˰ʯäĤÞő˰ùę˰ĖŊʭē˰ěŗĚŎù˰Řă˰Ěáù˰ùĚ˰ãęùŘµē˰Ŕý˰Ěăĕŗ

ŎěʭýäĕĚáãˇĂŀá˰ĖŊʭē˰ĞÏ˰ˉˈ˰ʲ7ŰņőʭĐþğ˨ť˨ņőùĚŀÝ˨5Ĝķ˨ʭ�ïę˨äýùŰņőʭŕï˨ĖŃ˨ŔŋŊù˨ĂˇˉˈãĜķ˰ãùʯ˰Řă˰Ŕý

˰ĚŀÝŎäŌěęŗ˰ŗĂŕĜŒŎ˙őäōőùŘēĕ˰ùę˰ãùĖē˰ʯŰă˰ŔÝ˰ŌĖ˰ŘĂēʭğ˰ęùŘē˰ùę˰ˇùŰĄýĚī˰ʭý˰ŗ˰Ăŀá˰ùę˰Őä˰ĢŃĚĿ

˰ŗ˰ĂĿʭÞģ˰ùęŔýŘğãÏŞĚþŎʭNĂĤáěʭý˰
ÏŞĚþŎʭNĕŘŎĚĿ˰ʲý˰ãĜķ˰ŏíĕŘő˰äµ÷ùĜķ˰ùę˰ûĚķ˰ŗù˰ěù˰Ėĸý˰ŗŞĂµĠ˰


ģʭý˰˫ʭá íŞĖģ˰ĖŕùŘĔő˰ĢĄğĚÏ˰ãĜķ˰ěŗĚŎù˰ěù˰ŔÝ˰Ė˰
˰ęĘŒŎŘýùŎäŘáŰĖ˰ʲĚŃŰĕ˰ŗ˰ĢŰěʭă˰ĚµâµŰµńŎ˰ŏʭŞ˰ōŔµÞŎ

ěŰőʭýĚŃ˰ŗ˰āęʭä˰Ŕý˰ùęˈãĜķ˰ˇ˰ĚĨĐŒŎŎäĖŒĄēʭğ˰ŗŕŞÖŰÜ˰ùę˰ŏʭĄý˰ěùŔýě˫ùĖµőù˰ßęĜµý˰ãŗµ˙őäĖŒĄµģùĕ

˕˰ʯäþŋÝ˰ûʭĄÝ˰ʯŌʭŒħťùʵʳʳʳʲŌʵʹ
˔

ĽĕùĚăă˛ŞŋŖă˰ʭý˰ĎŞþĠ˰ěù˰äĄŞý˰ęĕˈýęŞãęùĜĿ˰Ķþī˰Őý˰Ķ˰ˇ˰˫ĖŰĕ˰ĚĨŞŃù˰Ăý˰ľħŗ˰ęĕŎäĕŘģʲ

ˈĘŊù˨ŗ˨äŒőù˨5ŗ7ãŔŊ˨Ōʭőšù˨ōļő�Ńťù˨ŉŘďŞþĠă˨ĚĨŞŋŖă˨ŗ˨ĎŞ˛ˈ˰ˇ˰ĖŒáŘğ˰ʭőʭ˙ŕ˰ŗŎäŌęŘē˰ŔµÝ˰äőí˰Ŕý

Ï˰ęĕ˰ŏʭŎĕĚŎ˰ĕŗĚğŞŃù˰ŏŘŎùĚŞő˰ŗù˰ãùĚý˰ĚĨŞʭŰʭĄğ˰ŗ˰ĢŰĂğù˰Ģ˕˰ˇŏʭ˙ŕʲʶʼ˰
˔

ŗĚýĜőŗ˰˫ʭáĖŰĕ˰Ėńő˰ęĕäŎ˰ĂĠĔőʲĂŀá˰ŏùŘă˰ŏʭőʭ˙ŋĠŎ˰˛Ŏʭĸă˰ŔÝ˰Ăğù˰˛˙ĄĐŎ˰äőʭŎě˰ĝʭþĄŃù˰ĩĚĿ

˰ŗĂýŏʭĄğĚÏĂý˰ʭýĖģʭý˰ŔýʭĤŎ˰ʭŰ˰ŏʭĠ˙ŕ˰ʭŕʯăęŘħęĕäŔÝ˰Ăµý˰ãťùŗ˰˫ʭâŰʭċ˰Ŕý˰ ę˫ʭģù˰ʭý˰ĂĠĔő˰ġęùĜá

äŎ˰ŏʭµĤő˰ùę˰˛Ŏʭĸă˰˛Þģ˰ŗĕ˰ĚŞâ˙Ĥ×˰āŗʭŀă˰ŏí˰ãĕŘýʭő˰ãùĚý˰ĚþŎʭŞÏ˰ęŘĄğĕ˰ŗ˰ûùĚķù˰ŏʭŞŎ˰ęĕ˰ãĜķĖµŕĕ˰


˰ĜŞő˰ŏíĚŃýŔāĖģ˰ʭýĂýĄğĚÏä˰Ăğù˰˫ĕĚÝ˰ ě˫ęʭþŎ˰äŋŕʭċ˰ûĚķ˕´ʭĠő�ʸʴˉōČő�ʴʼ	ʵʳ˰˰
˔

Ōŗĕ˰
äþŋÝ˰ġęùĜá˰Ŕý˰ʭŒýʯ˰ŔµÞŎ˰ĎĄµĿ˰ěù˰Ėµĸý˰Ŕý˰ĭŘýĚŎ˰ãĜķ˰ĕŘýʭő˰ĕùĖŰŗę˕˰ŉʭµğʻŕāĚµČ˰˔˰ʯĂµğù

ŊʭďęĕäŔÝŉŗĜő˰üŞăĚă˰łýʭİŎʯŔĤŰę˰ʭý˰äőʭáÙùŗ˰ãʭŕˈĎþµğ˰ˇ˰ŗˈĚµŀÝ˰ˇ˰ŐŰěʭµĻí˰ęĕµďŗäʭµŕ˰˫ĖµŰĕ˰ōµŕ

äŎĖőŘģʲŏŘØ˙ŕ˰ʲ3PÑPîĕɊ P8 Pô TÑ. RÆĕ»2˕äŋķù�ʴˉŔµ
˒
Ńʭď�ʸʵˉŔµĸŃùŗ�ʺʷ˔˰ʯ3PîBĕɊ P8 RÌB TöP Rį TÆĕ»B PÑ2˕Ł�ʶʼˉ

ęŘį�ʷʻ˔˰ʯ3¸PùĕɊ P8 PH¸ PÈT» QÑ2˕ōŋŃ�ʵʼ˔˰ʯ3R=T8
P T
Ą.PJ R1.PJ¸ Pö ĒÒɎ. ĕ/P8 PH¸ PÈT» QÑ2˕ĽĚēě�ʻʵ˔˰ʯ3R

Ē
Ȇ. PH¸ PÈT»B QÑp2

˕ĽĚēě�ʴʶ˔˰ʯ3Ēô Qü
Ē
óɎ. PîPø¸ PÈT» QÑ2˕ĞőŘŰ�ʴʳ˔˰ʯ3PH¸ PÈT» QÑR¯.2˕ęŘį�ʷʶ˔ʯ3PHJ QÎRé PǓ2˕Ě

˒
ć
˒
ĖµŎ�ʴʳ˰ŗʶʴ˔˰ʯ

3
TôQȩ TÎ Pê Pȱ2˕˛Ŏ˒Ĝ˒Ŏ�ʴʺ˔˰ʯ3.J QÎ Pê Pȱ2˕ōŋŃ�ʸʴ˰
˔ùěùŰŐŗęʯäŎ˰ŉʭ˙Ąďùĕŗęʯ˰ĖµŞŊŗ˰Őµý˰ĖµŊʭēˈÜµőùĚŀÝ˰ˇ˰ŗ

ˈÜőʭĐþğ˰ˇ˰ĂļŊ˰ŗĕ˰ŐŰù˰äőíĚŃ˰ãʭŕĕĚýęʭÝ˰ěù˰ùę	äŋŕʭċ˰àŒŕĚĿ˰Ŕő˰ŗ	Ėģʭý˰ŔĄĿĚáĚý




ʵʴʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϮϬϯͲϮϯϮ
�ǀĂůƵĂƚŝŶŐ�:ŽŚŶ�tĂŶƐďƌŽƵŐŚΖƐ�ǀŝĞǁƐ�ŽŶ�YƵƌΖĂŶŝĐ�ƚƌĂĚŝƚŝŽŶƐ

��������������������������������������	�������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŌŘğ
˰āʭďŦİħù˰ěù˰ʭŖŒă˰ŁŘĿ˰āʭŞýùˈÝÜőùĚŀˇ˰ʯˈÜőʭĐþğˇ˰ʯˈĎŞþĠă˰ˇ˰ŗˈ˛µŞŋŖă˰ˇ˰ęĕ˰ŗ˰˫ĕĚµý˰Ōʭµő

ŏí˰āʭŞ÷Ĝċ˰ŗ˰ıʭŀŊù˰ĥŘĨē˰ŐĔğ˰ŏʭģĜŰʭ˙ă˰˫Řċŗ˰ŗ˰ŌŦğù˰ŗ˰ĂŞŋŕʭċ˰ęĕ˰ʭŕŔĄŀâő˰ʭŎù˰ˉĖőù˰ʯŔµőŘ˙ő˰ãùĚý

Ŗă˰ŔÝ˰ĕùĕ˰ŏʭĤő˰ŏʭÝĚĤŎ˰˛ŞŋŖă˰äğęĚý˛ŞŋŖă˰ʭý˰ŏùĜŞŎ˰Ŕ×˰ʭă˰äŎŦğù˰˛ŞŋĂğù˰˫ĕŘý˰āŗʭŀĄŎ˰äŋŕʭċ˰ãʭŕ


ŌęʭŖ×˰
ŔÝʭČőíěùŞÏ˰ŏíĚŃ˰ŗ˰āʭďŦİµħù˰Ŕµý˰čŦµħù˰ŗ˰˛ŰĖµĸă˰ãùĚý˰ŔĄğŘŔµýŋÝęŘįä˰ûĚµķ˰àµŒŕĚĿ

ä˙ő˰ĜŞő˰äďŗ˰ŉŗĜő˰ěù˰ĢŞÏ˰āʭďŦİħù˰ŐŰù˰ĉùŗę˰ĩĚĿ˰ʯĕęùĕ˰ĚĴő˰äŋŕʭċ˰ʭµŰ˰ĝʭµþĄŃù˰ãʭµŒĸŎ˰Ŕµý˰ĖµőùŘă

Ėģʭý˰ŏí˰ĚýùĚý˰ęĕ˰ĕʭŞńőù˰ŗ˰äŋŕʭċ˰àŒŕĚĿ˰ěù˰ŏíĚŃ˰ãĚŰĘÏĚŞćðă˰
˰ĚŎù˰ŐŰùŔőʭŖŒăŁŘµĿ˰āʭďŦİħù˰ęĕʯ˰ŔµÞŋý

˰ãĚâŰĕ˰ĕęùŘŎ˰ęĕ˰ʯĽùŘį˰äâőŘâ×˰ʯĊď˰ŌʭÞďù˰ŏŘ×˫ʭŎʭŕã˰ĕùĖµĸă˰ʯŏùĚµĄēĕ˰ʭµý˰ĕęŘµēĚý˰˫ŘµĐő˰ʯŌùĚµď

ŗ˰ŏùĚĠ˙ŕ˰

˰˫ĖŰĕ˰ĜŞőŎäĕŘģ˰ŏíĚŃ˰ŔÝęʭŒÝ˰ęĕę˫ʭÏ˰ĖŞŰðă˰ŉŗĜµő˰ĚµĨķ˰ŌĕĚŎ˰ŁŦēù˰ŗ˰ûùĕí˰ʯĖŰʭńķ˰ěù˰ãù	

ŗ˰ŔŒĄē˰ʯʭĄÞŰ˰łŊʭē˰Ŕý˰ĕʭńĄķù˰ĖŒőʭŎ


	äŎ˰ ě˫ęʭþŎ˰ŏʭőí˰Ăğęĕʭő˰ŌŘğę˰ʭýĖŒÝ˰
ʭµŒÝ˰ęĕ˰ŔőŘ˙ő˰ãùĚý˰ōŰĚµĐă˰ę

˰Ěµċě˰Ěµćù˰ęĕ˰ŔµÝ˰äőùŘµŞď˰ʯÛŘµē˰ĂģŘá˰ʯ˫Ėģ˰ŔĄĔŰę˰ŏŘē˰ʯęùĕĚŎ˰ʯęʭ˙Ń˰ʯûùĚģ˰ŏŘ×˰ãĕęùŘŎ˕˰ŔýĚµī

ûŘ×˰ŗ˰àŒğ˰˔˰äŃʭµý˰ĚµâŰĕ˰äőùŘµŞď˰ĖŞµħ˰ěù˰ʭµŰ˰˫ĕĚŎ˰äâŀē˰ʭŰ˰ãĖŒŋý˰ěù˰ĭŘńğ˰ʭŰ˰ĚâŰĕ˰äőùŘŞď˰đʭģ˰ʭŰ

˰˫ĖőʭŎ˕ĕĚÝ˰Ďýė˰ùę˰ŏí˰ùĖē˰Ōʭő˰ʭý˰ŏùŘĄý˰ŔÝ˰ãĕęùŘŎ˰ęĕ˰Ĝċ˰˔ē˰ĚŞĻ˰Ōʭő˰ʭý˰ŔÝ˰äőùŘŞď˰ŗĂý˰ĚµýùĚý˰ęĕ˰ʭµŰ˰ùĖ˰ʭµŕ

˰˫Ėģ˰Ďýė˕˰äőʭýĚŃĂýʭŕ˔ę˫ʭÏ˰ʯ˰ěù˰ãùÝùęŘēäʭŕãŏʭÝĚĤŎ˰ĚĴŒŎ˰ěù˰ŌùĚďʯěù˰äµēĚý˰ĚŞĴőʭŖ×έʭŝʭÏϥ˰ʭµŰ

˰āťŘĨĐŎέίʮ˰äµķ˕ŏí˰ĥʭµĨĄēù˰üþµğ˰Ŕµý˰Ŕµý˰ʭµŕ˰ʮĖē˰ōŖğϭʭĄýϥ˕Ōʭµĸőù�ʴʶʻ	ʴʸʵ˔ʯ˰ŉŦµď˰ùę

ŎäĖőùŘē˰äēĚý˰ŔőùĚğĕŘē˰ōŰĚĐă˰ûʭĠĄőù˰ŗÝùęŘēäʭŕ˰ĖőŗùĖē˰Ŕý˕ĞőŘŰ�ʸʼ˰˔äŎ˰˛įʭý˰ùęĕěʭğ


ʶ˨
äŋńő˨ŌĚĿ


ľŊùŗĚýĜőŗ˨ˬʭáĖŰĕ˨ŏʭŞý
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Ł Ŗ ºȻ

T
² PÕĀPJ Tô QȲT»Rû

TÍɋRÌ PÄ Oë
T
óP Rķ R1

T
²ĀOÌ2˕ōŞŕùĚýù�ʴʼ˔ˉ˰ĚýŔőʭĤőʭŕã˰ŗ˰äŃʭĿíŔýĶþăµŖŊù˰ęùĖµĄŃù˰ŏí˰ęĕ˰ä

˰ŗ˰ĕęùĕ˰ĂµŊťĕ˰ĚµâŰĕ˰äµŕŗĚá˰ʭµý˰ŐŞµŎě˰ŏʭŒÝʭµğ˰ŏĕŘµ˙ő˰ŐŰĜâŰʭċ˰ŗ˰ŏʭŞĻʭį˰ûùĘķµ˙őäŏùŘµă˰ěù˰ùę˰ŏí

ĂĠőùĕ˰äŋńő˰ŌĚĿ˰ãʭŕęʭĄēʭğ



ŌŘğŏʭĄğùĕ˨äğęĚýʭŕ

˰ãĚŞáęùĚŃ˰˛ħù˰ęĕŏʭĄğùĕʭŕĕęùĖő˰ĕŘċŗ˰ãĖŰĕĚă˰ŌĚĿ˰ŐŰù˰˛Űė˰ʭŎù˰ˉ˰˛ĐŎ˰ŏí˰ ę˫ʭýęĕ˰ŗĚýĜőŗ˰āʭĐŞīŘă

Ăğù˰˛Ŏðă
ŐŰù˰äċęʭē˰ĂŞĸŃùŗ˰ãŗŏʭĄğùĕäŎ˰ŉùòğ˰ĚŰě˰ùę˰ʭŕŏí˰äÞþµğ˰äâ×ęʭµÐÞŰ˰ŗ˰ĕĚµý˰ʭµŖŒă˰ùę˰ʭµŕ

˰äĻŦý˰ĖķùŘŃ˰ěù˰äÝĖőù˰ęʭ˙ģ˰ŏŘŕĚŎŎäĖőùĕ˰ʭŎù˰ˉŏʭĄğùĕ˰äğęĚý˰ŔµÝ˰ãĕĖµĸĄŎ˰ęʭćí˰ŗ˰ęŘÝĘŎ˰ãʭŕę˫ʭµýęĕ

ŏíʭŕ˫Ėģ˰ŔĄģŘőʯäŎ˰ŏʭĤő˰ùę˰ãŗ˰ãʭķĕù˰ĽŦē˰ĖµŒŕĕ˕˰Ŕµý˰ŔµÝ˰ãęʭµćí˰ʭµý˰äŰʭŒµģí˰ãùĚµýĦµĨŃþőťùŞ´ʭ

ŔĄēùĕĚÏĖőùÜő˰ʯʲˈûʭĄÝäğʭŒģŔĨŃãʭŕŏíĚŃˇ˕ŔńĿ˰äÞŰŗ˰ĂŰʭğ˔ˉãĖőŗùęʯĦĨŃþőťùŞ´ʭʯŔµŎĖńŎ˰
˔

˰ŗĚýĜőŗ˰ĚĴŒŎ˰ěùˈėù˰ŗˇ˰ʯˈėù˰ˇ˰ŗˈùėù˰ŗ˰ˇ˰ěʭĻí˰ŔŎĖńŎ˰ŏŗĖý˰ŔÝ˰äăʭķŘīŘŎ˰ŏʭŞŎ˰ĖőŘŞÏ˰ĕʭČŰù˰ãùĚýŎäĖőŘµģ

˰ŏʭŰʭÏ˰ŔŎĖńŎ˰ŏŗĖý˰ŗŎäĘÏŰĖőĚʯŔýŔĄĿęęʭÝùĂğ˰
ĖŰʭý˰ʭķĕù˰ŐŰù˰äğęĚý˰ãùĚý˰ĶŰʭŃŗ˰ġęùĜá˰ęĕ˰ŏíĚŃ˰ûïĕ˰Ŕý

˰ĶŰʭŃŗ˰˛ĨŀŎ˰čĚģ˰Ŕý˰ŐŰĖŖķ˰ĽŦēĚý˰ŔÝ˰ĕŘ˙ő˰ŔċŘă˙őäĕěùĕĚµÏʯ˰Ŕµý˰ʭµŖŒă˰ŔµÞŋýĢĔýʭµŕã˰ŗ˰ěŘŎíĖµŒÏ

ĂŰùĖŕ˰ĚáäŎ˰ʭŀĄÝù˰äőʭĄğùĕ˰ĚŕĢĔý ěù ĜŰʭ˙ĄŎ
ˍ
ŦŎʭÝ ˫ʭá ŔÝ ĕěęŗĖŒĄµĠŕ˰Ėµĸý˰ŗ˰˛þŃ˰ãʭŕ˰
ùěùµŰŐŗęʯˈ˰ŗ

ėùˇ˰ʯˈėù˰ˇ˰ŗˈùėù˰ŗ˰ˇ˰ęʭÝ˰Ŕý˰ùęŎäĕĚýí˰Ő˙ī˰ʭă˰ŏʭĄğùĕ˰ōŖŎ˰ąĕùŘď˰äēĚý˰ŗ˰āʭŞŋÝ˰ěù˰˫ĖŒőùŘē˰ŏĕŘ˙ő˰˫ʭá

	˰Ŕ˙ŕ˰Ŕőŏíʭŕ	ĖőʭŕĚý˰äâĄĠĠá˰ŗ˰äâĄĔŞĠá˰ěù˰ùę˰üŋİŎ˰ʯ˰
˰Ő˙īŏíŔÝµğ˰ęĕ˰ĽŗĚµĳ˰ŐŰù˰ĕĚýęʭÝŞ˰Łʭ

í˰ŗ˰ŔĄģĘá˰ąĕùŘď˰ŗ˰ĦĨŃŰŘĨă˰āùŗĕù˰ěù˰ʯ˫ĖŒŰ˰Ŕý˰ãùĚý˰ŗ˰ĚŰʭŕĕùĖŰŗę˰ŏĕęŗíĕʭĂğ˰
˰ĚĄµĤŞý˰ŐŞµŞþă˰ãùĚý

Ąğù˰ĕęŘŎ˰āʭŰí˰äŎʭ˙ă˰ĚŎù˰ŐŰù˰äğęĚý˰ãŗ˰ĕʭŒŎäĖőŘģʲ

ŔŰí˰ʲ3RȰ .
P7R ɉ PJāPF PÏø

P
* ¸ PöR º .ý

QùRõ) Tô Qü
P
Ɏ PñQ̄ .

P
ó Pã PFRÏø

Q
* ¸ PöR º Q÷Rõ

T³Qø .ý
Q
Ɏ¸
P
ìāPJ ¸PùɋQI P(.P8 PJ ¸ PöR º

PHJ QÎ Qê TȲ���2� Ě˫ńý˕ʼʴ˔ˉ˰ěù

˰ěù˰äŕŗĚáŰĕŘŖŰĖ˙ĐŎ˰āĚĬď˰ĚħʭĸŎ˰ŏʭNäŎ˰ŐĔğùĖµē˰ŉŘµğę˰ěù˰˛µþŃ˰ŔÝ˰ĖŰŘáN˰ãŗěęí˰ ę˫ùŘµ˙ŕ

˰ŉŗĜő˰ŗ˰ĂĈĸýāĚĬď˰ŏí˰ŔÝ˰äőʭŎě˰äŊŗ˰ʯĖŒĄģùĕ˰ùę˰ûʭĄÝN˰ěù˰ʯĕŘ˙ő˰āĚċʭŖŎ˰ŏʭĤŰŘğ˰Ŕý˰ŗ˰Ėģ˰ąŘĸþŎ

ěęŗ˰ĚŀÝ˰ęʭþÞĄğù˰ŗ˰ĖĠď˰ĚğŰ˰ŗ˰ĖőĖŔĄŀáʭŕãäŰʭþįʭþį˕˰ĖőĕĚÝ˰ęʭÞőù˰ùę˰ĕŘē˰łýʭğʯ˰ĚŞµĠŀă˰äµĿ˰ŏùĜµŞ˙Ŋù

ŏíĚńŊù˰ʯʴʷʴʺ˰ʲŁʴ˰�ʶʶʸ
˔

ŔŰíʲ3RÌPºĀ
P
é .MÎ Tɏ

P
* PƇ

P
ì .P7R ɉ PJ R=T8

P T
Ą.PJ R1.PJ¸ Pö ĒÒɎ. Qâ¸ PöĒȫR´Ā

P
é ÷ Qȱ Q PȄ QFý QíāQHý

Q
ð2˕Ě˫ńý�ʴʴʺ˔ˉ˰ŉʭµİýù˰ěù˰ĞµÏ

äŎ˰ùĖē˰ĚĠÏ˰ùę˰äĠŞķ˰ŔÝ˰ãĕùĚĿù˰ęŗʭý˰ĖŒĄµĠőùĕ3
PÍBP
Ē
Ĺ. .ý

Q
Ɏ¸Bì PJQ̄ .RƖ ¸Bõ Q

P
Ȅ TñBPº QúPø¸ÈT»B QÑ M.

P
ȅ PJPJ R1.J¸öB ĒÒɎ.

PHýQ¿R ø¸ì Q
P
Ȅ đ QǗ R=T8

P T
Ą.2˕Ě˫ńý�ʴʴʹ˔ˉę˫ʭÏ˰ěù˰ěù˰ãùĚĿíŰĢŒʭŕãłďŊʭĸăääŎ˰Ěþē˰ŏŗĖý˰ŔÝ˰ĖŕĕĚ˫ŖýáŞĚã˰ěù

˰āęŘħ˰ŐÝ˰Ŕý˰ĚŎù˰ʭý˰ʭŖŒă˰ŗ˰ãĕʭķ˰āʭþþĠŎ˰ŗ˰ûʭþğùŎäáŞĕĚ




ʵʵʶ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ķ˨ŔŎʭŒŋĨĿ˨ŗĕ˙ŋäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʶ	ʵʶʵ
ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

āʭŰíʲ3
ĕ
ŔR , R¼

PȲR ¶
P
ĉ Pö

T
óR Ɏ PîēɊ P8 PF¸

P
ì
T
7R ɉ PJRƖ

NñRã¸ PÄRó PÊ R=T8
P T
Ą.āM¼ Pê���2˕Ě˫ńý�ʶʳ˔ˉ˰ŗ3R¼B PȲR ¶

P
ĉ Pö

T
óR Ɏ ¸BPù

T
ó
Q
ì
T
7R ɉ PJ

R ,
Ē
ĈR, .J

QÌ PÅ PÒ
P
é PG P6 RĂ .J QÌ QÅ TÑ.RóTºɄRÎRé

Pǔ
T
ò. P÷Rõ PH Pȡ PJ P PƱ

T
ðP¿ TÑ.PJ Pŏ

P
* PÐɋP÷2˕Ě˫ńý�ʶʷ˔ˉ˰Ōĕí˰ŏʭĄğùĕ˰ěù˰ōŖŎ˰ĢĔý˰ŗĕ

äŎ˰ŏʭĤő˰ùę˰ěù˰ŗ˰ĖŒŕĕŰÜŘğńďŞŎě˰ęĕ˰ĂĿŦē˰ĂńŞ˰ĩùĚµĄķù˰ĚµâŰĕ˰ãŘµğ˰ěù˰ŗ˰ŏí˰ĥùŘµē˰ŗ˰ęʭµćí˰ŗ˰Ő

˰ŏʭİŞģ˛ýʭńŎ˰ęĕý˰ùę˰Ōĕí˰Ěý˰˫ĖČğŞ˰ŏʭŎäĖŒŒÝ


˰āʭŰí3
Ē PĤ
T
7R ɉ PJāRF) T÷ ĕõ ô

Qȱ¸PùPH Tý PãTÎRéȻR/.
PÍ Pä
T
ò. P(ý QÑ Tô QȲPøý Qɏý QÒ���2˕Ě˫ńý�ʷʼ˔ˉ3PÎB TÈP

T
Ǻ. QôB QȲR º ¸

Pù
T
ȰPÎ
P
é
T
7R ɉ PJ

PĤ
P
²
P
éā��� PH Tý PãTÎRé PF) ¸Pù

T
ȰPÎ
T
æ
P
*PJ Tô Qȱ¸Pù2˕Ě˫ńý�ʸʳ˔ˉ3BRäPɊ T8

P
* PźýB Qɏ P̧ø TÌB Pã.PJ

T
7R ɉ PJ

Pǐ
P
Ǿ÷BRõ PñB TÅRä

T
ò. QôQȩ TÍBP

Ē
Ĺ. ĒôBQȪ M¼B

P
ó

���RI RÌ TäPȨ2˕Ě˫ńý�ʸʴ˔ˉ3P¾)
T
7R ɉ PJɄPHJ QÌBP¿ TüPȩ Tô QȲ

Ē
ó Pä
P
ò PH¸

P
ì TÎ Qê

T
ò.PJ P/¸P¿Rð

T
ò. PźýQɏ ¸Pù2˕Ě˫µńý�ʸʶ˔ˉ3PźýB Qɏ PF¸B

P
ì
T
7R ɉ PJ

RúRõ Tý PíR òĀ��� Tô QȲ PÒ Qêø
P
* .ý
Q
óQ¿
T
Ȱ¸
P
é Tô QȲR ¶R8

P̧º
P
ƤR, .ý

QɊýQ¿ Pȯ Pñ TÅRä
T
ò. Qô QȱR7¸P

ĕ
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˰˛ħʭďäŎ
ĕŘģ

ÜŰ
˰ŉŗùĖµĄŎ˰ĜµŞő˰ŐŰĖµŖķ˰ęĕ˰ĚµŎù˰ŐµŰù˰ŔµÞŋý˰ʯĕęùĖő˰ĥʭĨĄēù˰ōŰĚÝ˰ŏíĚŃ˰Ŕý˰ʭŖŒă˰ŏùĚâŰĕ˰ŉùŘŃù˰˛ńő

Ý˰āŗʭŀă˰ŐŰù˰ʭý˰ʯĂğù˰āùęʭµþķ˰ʭµý˰ĚµĤý˰ŌŦµÝ˰ʯ˛µŞČőù˰ŗ˰āùęŘµă˰ãʭµŕěùĚĿ˰ĜŞő˰ŗ˰ŏíĚŃ˰āʭŰí˰ěù˰äēĚý˰ęĕ˰Ŕ

˰ĦĔĤŎ˰äħʭē˫ĖģĖőù˰ŔÝŏíʭŕ˰ŌŦÝ˰ěù˰ùęłďŊʭĸăä˰ĜŰʭ˙ĄŎŎäĖőěʭğ


ŗĕ
˰Ŕµ÷ùęù˰ŏí˰ĵŘµŃŗ˰Ăµŋķ˰ ę˫ʭýęĕ˰ŗĚýĜőŗ˰ŔÝ˰äŕʭáĖŰĕ˰ŗĕ˰ŗ˰ĖőŗùĖē˰ŏʭŒĔğ˰ʭý˰ãŘþő˰āʭőʭŞý˰äŒŰĜâŰʭċ

˫ĕŘ˙őʯĖŒĄĠŕ˰ĖŒĄĠŎ˰ŏŗĖý˰äăʭŞīĚĿ
˰ãʭķĕùãŗ˰Ģńő˰ ę˫ʭýęĕˈ˛Ń˰ˇ˰˫ʭáĖµŰĕ˰ŗĕ˰ŏʭµŞŎ˰ĩęʭµĸă˰ĕʭµČŰù˰ęĕ

˰ĕęŘŎ˰ĜŞő˰ęŘÝĘŎĂŃĕĄĿĚá˰ęùĚŃŔ˰ʯŏʭµĤŰù˰ŏùĚµĠ˙ŕ˰ʯĚþŎʭµŞÏ˰ĕŘµē˰ʯ˫Ùùŗ˰ŐµŰù˰ŏʭþįʭĔŎ˰ŔÝ˰Ėģ˰ĦĔĤŎ˰ŗ

˰ŗ˰ŏʭµńĿʭŒŎ˰ʯŏʭÝĚµĤŎ˰ŗ˰ŏùĚĿʭÝ˰ʯûʭĄÝ˰˛ŕù˰ʯŏʭ˙ŋĠŎ˰ŔĸŎʭċŏʭµĠőùʭŕŔµýŋÝęŘįä˰ĕĚÝęʭµÝ˰ŐµŰù˰ŗ˰ĖŒĄµĠŕ

ãŗ˰ĚĴőĖŎ˰ĕʭĬă˰ʭý˰äįʭþăęùĕęùĖő


Ŕğ
˰ŔÞŒŰù˰ʭý˰āęʭþķˈ
ˍ
ʭ˙ŞÞď

ˍ
ʭ˙Şŋķ ŔŋŊù ŏʭÝ ŗ˰ˇāʭŰí˰ěù˰ãęʭ˙ģ˰ęĕŔýŔĄĿęęʭÝĂğù˰ʭŎù˰ˉ˰ęĕŕŞÖµŰÜ

˰ŐĄĿĚá˰ĚŰĖńă˰ęĕ˰ãùĚý˰äŋŞŊĕ˰āʭŰí˰ŐŰù˰ěùˈ˛Ń˕˰ˇŗĚýĜőŗ˰ãʭķĖŎ˰˔ĕęùĖő˰ĕŘċŗ


ęʭŖ×
˰ŏʭŞŎ˰ŗĚýĜőŗ˰ŔÝ˰äįʭþăęùˈ˰ʭŰŒýäŌĕí˰ˇ˰ŗˈŌĕí˰Őýù˰ˇ˰ęùĚŃĚýŎäĕěʭµğʯĂµĠŞő˰Ōʭµă˰ùĚµŰě˰ˉµŒýäŌĕí

˰ûʭİēŔýŎʭ˙ăäŏʭĠőùʭŕ˰łµþį˰ŔµÝ˰Ăµğù˰Ěŀő˰ÜŰ˰Ŕý˰ûʭİē˰ʭŖŒă˰Ōĕí˰Őýù˰ŗ˰ûʭµĄÝ˰ěù˰ãŗ˰ŔµÝ˰ãĖŕùŘµģ



ʵʵʸ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ķ˨ŔŎʭŒŋĨĿ˨ŗĕ˙ŋäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʶ	ʵʶʵ
ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

˫ĕęŗí˰ĝĖńŎʯĖŒĄĠŕ ŏí üįʭĔŎ äþő ˛ŞŃĜď ŗ ŉʭŞőùĕ
ˍ
ʭĿĚħ˰ʭŎù˰ˉ˰ûʭµİē˰Ăŕʭþģˈ˒äˎµŒˎýˏ ʭµŰ˰ˇ˰āęŘµħ˰ŗ

ŏí˰Ķ˙ċˉ˰äŒĸŰˈä˒Œˑýˎ ʭŰ˰ˇ˰ʭýˈŌĚĠÏ˰ãù˰ˇ˰ŗˈōőùĚĠÏ˰ãù˰ˇ˰ŉʭĈŎù˰ãʭŕěùĚĿ˰ęĕ˕´ʭĠő�ʴʳ	ʴʸ˫Ėµ÷ʭŎ˰ʯ�ʺ	ʼ˰˔˰ùę

äŎĂĿĚŰĘÏ˰ŏùŘă˰
˰ĚµĴő˰ęĕ˰łµŞĄķ˰ĖµŖķ˰ěù˰ŏíĚµŃ˰ĝʭþĄŃù˰˛ħʭď˰ùę˰ŁŘĿ˰Ăŕʭþģ˰ãŗ˰ŔÞŒŰù˰ŔĄþŊùµŎäáµŞĕĚ˰ʯ

˰Ăŕʭþģ˰ĽĚħ˰ŗ˰Ăğù˰ŔŒŰĚŃ˰ŏŗĖý˰äŰʭķĕù˙őäĖőùŘăĖģʭý˰ĝʭþĄŃù˰˛ŞŊĕ˰
ŔµýŗŰ˫Ú˰ŏĕùĕ˰ęùĚµŃ˰ûʭµİē˰ŔµÞőí

˰ʯŏʭőí˰ĚÝĘă˰ŗ˰ŔŞþŒă˰ãùĚý˰ŏùĖőěĚĿŔŋøĠŎùãŗ˰äŰŦńķ˰ŗ˰äĿĚķĂğù˰ŏŘáʭőŘá˰˛ŋŎ˰ŗ˰ĕùĚĿù˰ŏʭŞŎ˰ęĕ˰ĊŰùę


ĊŒÏ
Ăğù ŗù āùęʭþķ ěù ŗĚýĜőŗ ĭʭþŒĄğù ʭý ĚŰʭļŎ
ˍ
ŦŎʭÝ ŌʭŒħťù ûʭĄÝ ęĕ äþŋÝ ĕŘĨńŎ˰ùĚŰě˰ˉ˰ĎŞµīŘă

ĂýĄğĚÏä˰˛ďùĚŎ˰ʯäŋŕʭċ˰ûĚķ˛ÞģáŞĚã˰ŏʭµĤő˰ùę˰ŏʭőí˰ŏʭŞŎ˰ęĕ˰ÛĚģ˰Ėģę˰ŗµŎäĖµŕĕ˰ʭµý˰äįʭµþăęù˰ŗ

ĕęùĖő˰ŏʭőʭ˙ŋĠŎ˰ãęŗʭýĖŞďŘă


Ģģ
őŗ˰ãʭķĕùďù˰ûʭý˰ęĕ˰ŗĚýĜãʭŕęʭĄēʭğ˰ŗ˰ŔŞþŋă˰ĝʭþĄŃù˰ŉʭ˙ĄŏíĜŰʭ˙ĄŎ
ˍ
ŦŎʭÝĂµğù˰
ŏŘµ×˰ŔµŞþŋă

˰ĜŰʭ˙ă˰ʯŏʭŎě˰ŏí˰ûĚķ˰˛ŰʭþŃ˰ŔŞþŋă˰ʭý˰ŏʭőʭ˙ŋĠŎ˰ŏʭŞŎ˰ĊŰùę˛ýʭŃŖċŘăä˰ŏʭĤő˰ùęŎäĖŕĕ˰
˰ĜŞő˰ŏíĚŃŔýāĖģ˰ʭý

ĂýĄğĚÏäĂğù˰˫ĕĚÝ˰ ě˫ęʭþŎ˰äŋŕʭċ˰ûĚķ


Ăŀŕ˰
˰ŏŗĖý˰ŗ˰ ę˫ʭýŗĕ˰ŏʭŞý˰ ę˫ʭýęĕ˰ŗĚýĜőŗ˰˫ʭáĖŰĕ˰ãĚâőěʭýŏʭĄğùĕʭŕãŏʭĄğùĕ˰ęĕ˰ŐŰĖŖķ˰ʭµý˰ʯŏíĚŃ˰ãʭŕ

˰ŏʭŞŎ˰łŞþİăŏʭĄğùĕʭŕã˰ōµĠŃ˰Ŕğ˰ęĕ˰ŐŰĖŖķ˰ŗ˰ŏíĚŃˈę˫ʭµÏ˰˫ʭµá˰ŗ˰ĵŘµŃŗ˰˛µħù˰ęĕ˰ŔµÝ˰äŰʭŕĕùĖµŰŗę˰ěù˰ãù

˰āʭŞ÷ĜċÛĚĄĤŎĖőùˇ˰ʯˈĂµğù˰ŏíĚµŃ˰Ŕý˰ĚĨĐŒŎ˰ŏí˰āʭńŋď˰ěù˰äēĚý˰ʭŰ˰Ōʭ˙ă˰ŔÝ˰äŰʭŕĕùĖēę˰ˇ˰ŗˈ˰äĸŰʭµŃŗ

˰āùęŘă˰ęĕ˰ŔÝŰČőù˰ʭŞ˫ĖŎí˰˛ý˰ʯĖőùőʭĤő˰ŔÞőí˰ŏŗĖä˰ěùŏíʭŕĖģʭý˰ŏíĚŃ˰ęĕ˰ˇ˰ãʭµķĕù˰ŏŦİý˰ŗ˰ĖŰĕĚá˰äğęĚý

˰ŗĚýĜőŗùęĕŰŐę˫ʭýĖģ˰ęʭÞģí˰ùę


ĂĤŕ˰
˰āʭŰí˰äēĚý˰ęĕ˰ŗĚýĜőŗ˰ęŗʭý˰ŔÝ˰äŎʭŖŀĄğù˰āùęʭþķŔýŔĄĿęęʭÝĖőùĖµŒĄĿĚá˰ęùĚŃ˰ŔŃùĖŎ˰ĕęŘŎ˰ʯ˰
˰ŐµŰù

˰ŗ˰ĖőęùĖő˰äŋńő˰ŌĚĿ˰ʭý˰äįʭþăęù˰ÖŞŕ˰āùęʭþķ˙őäŏùŘăŏíʭŕŕęʭĄēʭğ˰ěù˰ùęĂĠőùĕ˰ŌĚĿ˰ŐŰù˰ãʭ


Ŕő
ˈėù˰ŗˇ˰ʯˈėù˰ˇ˰ŗˈùėù˰ŗ˰ˇ˰ěʭĻí˰ŔŎĖńŎ˰ŏŗĖý˰ŔÝ˰äăʭķŘīŘŎ˰ŏʭŞŎ˰ĖőŘŞÏ˰ĕʭČŰù˰ãùĚý˰ŗĚýĜőŗ˰ĚĴŒŎ˰ěù˰ŔÝ

ŎäĖőŘģ˰ŏʭŰʭÏ˰ŔŎĖńŎ˰ŏŗĖý˰ŗŎäĘÏŰĖőĚŔýŔĄĿęęʭÝĖőù˰ĝʭµğù˰Ěý˰ʯġŗę˰äµğęĚý˰ĶŰʭµŃŗ˰ġęùĜµá˰ęĕ˰ŏíĚµŃ

ĖőĖŰĕĚá˰
˰ĶŰʭŃŗ˰˛ĨŀŎ˰čĚģ˰Ŕý˰ŐŰĖŖķ˰ĽŦēĚý˰ŏíĚŃ˙őäĕĚÏĕěù˰Ŕµý˰ʭµŖŒă˰ŔµÞŋý˰ʯĢĔýʭµŕã˰ŗ˰ěŘŎíĖµŒÏ

äŎ˰ʭŀĄÝù˰äőʭĄğùĕ˰Ěŕ˰ĢĔý˰ĂŰùĖŕĢĔý ěù ĜŰʭ˙ĄŎ
ˍ
ŦŎʭÝ ˫ʭá ŔÝ ĕěęŗĖŒĄµĠŕ˰Ėµĸý˰ŗ˰˛µþŃ˰ãʭµŕ˰
˰Ő˙µī

ŏíŔÝğ˰ęĕ˰ĽŗĚĳ˰ŐŰù˰ĕĚýęʭÝŞí˰ŗ˰ŔĄģĘá˰ąĕùŘď˰ŗ˰ĦĨŃ˰ŁʭŰŘĨă˰āùŗĕù˰ěù˰ʯ˫ĖŒŰ˰Ŕý˰ãùĚý˰ŗ˰ĚµŰ˰ŏĕęŗíĕʭ

Ăğù˰ʭŕĕùĖŰŗę




ʵʵʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϮϬϯͲϮϯϮ
�ǀĂůƵĂƚŝŶŐ�:ŽŚŶ�tĂŶƐďƌŽƵŐŚΖƐ�ǀŝĞǁƐ�ŽŶ�YƵƌΖĂŶŝĐ�ƚƌĂĚŝƚŝŽŶƐ

��������������������������������������	�������������������

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĶýʭŒŎ

ʴ˰
Ŕ˙ċĚă˰ʯōŰĚÝ˰ŏíĚŃʲŏʭŰęʭĨőù˰ŐŞĠďōŃ˰ʯ˫Řğù˰āùęʭĤĄőù˰ʯʲʴʶʻʶ


ʵ˰ʯÕťŘŃ˰äĄŊí˰
ęʭŞįʯ˰Őý˰äŋķ˰äŊù˰ûŘĠŒ˙Ŋù˰ľŰĚĤŊù˰ľĐĨ˙ŊùäýùüŊʭįäý˰ʯʭőʲŉŘþőʭĄğù˰ʯʴʷʶʵ
Ł

ʶ˰
ŔŋŊùĖþķ˰Őý˰ĕŘ˙ĐŎ˰ʯäğŘŊíʯőʭĸ˙Ŋù˰čŗęäĿäĠŀăŞĴĸŊù˰ŏíĚńŊù˰ĚŞőʭĈ˙Ŋù˰ĶþĠŊù˰ŗ˰ōä˰üµĄÞŊù˰ęùĕ˰ʯ

˙ŋĸŊùŞĀ˰ʲāŗĚŞý˰ʯʴʵʺʳŁ


ʷćù˰Őýù˰
ŞʯĖ˙ĐŎ˰Őý˰ŅęʭþŎ˰ʯĚʭŖŒŊùŰĖĐŊù˰ĀŰăʭķŘþİŎ˰ŔĠğòŎ˰ʯĚćšù˰ŗ˰Ćäķʭ˙ğùŞŋŞŏʭ˰ʯōŃʲʴʶʹʺġ


ʸćï˰Őýù˰
ŞĖŊù˰Ĝķ˰ʯĚŰ˰ʯŐ˛ŎʭÞŊùĿäęʭĄŊùŰęĕʭħ˰ęùĕ˰ʯĒʯāŗĚŞýʲʴʼʹʸ
Ō

ʹęĕ˰Őýù˰
ŰʯŐĠď˰Őý˰Ė˙ĐŎ˰ʯĖŦ˙ŋŊ˰ōŋĸŊù˰ęùĕ˰ʯĀļŋŊù˰ÿĚŖ˙ċŞŰŐ˰ʯāŗĚŞýʲʴʼʻʻ


ʺŐýù˰
ʯĚŕʭįĖ˙ĐŎ˰ʯęŘģʭķĠŀăŞĚĐĄŊù˰ĚŰŘŒĄŊù˰ŗ˰ĚŰęʭĄŊù˰ĀĠğòŎ˰ʯĚŰýĚĸŊù˰ĒäʯāŗĚŞý˰ʲʴʷʵʳ
Ł

ʻʯĝęʭĿ˰Őýù˰
ĞŞŰʭńŎ˰ōČĸŎäŎŦğťù˰ŌŦķšù˰üĄÞŎ˰ʯŔļŋŊùʯōŃʲʴʶʹʹ
ġ

ʼŐýù˰
ʯĚ˙ķ˰Őý˰˛Şķʭ˙ğù˰ʯĚŞĈÝĀŞ˙ŋĸŊù˰üĄÞŊù˰ęùĕ˰ʯōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀăʯāŗĚŞý˰ʲʴʷʴʼ
Ł

ʴʳʯŌĚÞŎ˰Őý˰Ė˙ĐŎ˰ʯęŘĴŒŎ˰Őýù˰
ęĕʭħ˰ęùĕ˰ʯûĚĸŊù˰ŏʭĠŊʯĚŞýāŗʲʴʷʴʷŁ


ʴʴʯņŋ˙Ŋù˰Ėþķ˰ʯŌʭĤŕ˰Őýù˰
ĠŊùŞŘþŒŊù˰ÿĚŰĀĿĚĸ˙Ŋù˰ęùĕ˰ʯĀʯāŗĚŞýʲäýʭă


ʴʵʯĖ˙ďù˰Őý˰Ė˙ĐŎ˰ʯãĚŕěù˰
ĘŖăŰďù˰ęùĕ˰ʯĀļŋŊù˰üŞýĚĸŊù˰ąùĚĄŊù˰´ʭä˰ʯýŞāŗĚʲʴʷʵʴ
Ł

ʴʶʯüŞþď˰Őý˰Ė˙ĐŎ˰ʯãĕùĖļý˰
ÿĖŰĖČŊù˰ŁʭĿťí˰ęùĕ˰ʯĚþĐ˙ŊùʯāŗĚŞýʲäýʭă


ʴʷĨ˙Ŋù˰ĶŎ˰ʯŔĤŰʭķ˰ʯäįʭĤŊù˰ĂŒý˰
äýĚĸŊù˰ûʭĄÞŊù˰ęùĕ˰ʯäŀİ˰ʯāŗĚŞýʲʴʶʼʵ
Ł

ʴʸý˰
ŞĜŒĄŊù˰ęùŘőï˰ʯĚ˙ķ˰Őý˰ŔŋŊùĖþķ˰ʯãŗʭĬŰŗðĄŊù˰ęùĚğï˰ŗ˰˛µŰďó˰ęùĕ˰ʯ˛µŞµýĚĸŊù˰ąùĚµĄŊù˰´ʭä˰ʯāŗĚµŞýʲ

ʴʷʴʻ
Ł

ʴʹ˰ŗ˰āʭµŞŖŊù˰˫ĖÞµĤőùĕ˰ʯĒŰęʭµă˰ŗ˰ŏíĚµŃ˰Ěý˰ŔŞÞă˰ʭý˰ŌŦğù˰ŗ˰ĂŞŋŕʭċ˰ęĕ˰Ċď˰ĕʭŖő˰ʯʭīęĖ˙ĐŎ˰ʯĉʭă˰


˫ʭâĤőùĕ˰äŎŦğù˰ĽęʭĸŎʯōŃōŃ˰ʲʴʶʼʵ
ġ

ʴʺ˰ŔµĠğòŎ˰ʯĆŰĖµď˰ŗ˰ŏíĚµŃ˰ęĕ˰äµ˙ŞŕùĚýù˰Ċµď˰ŗ˰äŋŕʭµċ˰Ċµď˰äµńŞþİă˰äğęĚý˰ʯĕùĜŖý˰ʯãęŘ˙Şă˰


ĚĄēʭý˰äŊʭķ˰ġěŘŎíʯŌŦŰù˰ʲʴʶʼʶ
ġ

ʴʻäµýĚķ˰ąùĚµă˰´ʭµŞďù˰ęùĕ˰ʯŏíĚµńŊù˰ĚŞĠŀă˰äĿ˰ŏʭĠĐŊù˰ĚŕùŘČŊù˰ʯĖ˙ĐŎ˰Őý˰ŏʭ˙ďĚŊùĖþķ˰ʯäþŊʭĸć˰
˰ʯ

āŗĚŞýʲʴʷʴʻ
Ł

ʴʼ˰ʯʭīęĖ˙ĐŎ˰ʯãęʭþċ˰
āęʭþķãʭŕŒŎ˰ęĕ˰äŋŕʭċ˰�ĢŕŗÚÏ˰ŔŒŞŰí˰ęĕ˰ĒŰęʭă˰ʯŏíĚŃ˰ĚĴʻʳ	ʺʳ˰ʯʴʶʻʷ




ʵʵʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ķ˨ŔŎʭŒŋĨĿ˨ŗĕ˙ŋäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʶ	ʵʶʵ
ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

ʵʳďó˰ęùĕ˰ʯŏíĚńŊù˰ŌʭÞďù˰ʯäŋķ˰Őý˰Ė˙ďù˰ʯĥʭĨċ˰
ŞýĚĸŊù˰ąùĚĄŊù˰´ʭä˰ʯāŗĚŞýʲʴʷʳʸ
Ł

ʵʴŋķĕùŘċ˰
äęʭă˰äĿ˰˛Ĩŀ˙Ŋù˰ʯŰŃʭĠŊù˰ęùĕ˰ʯŌŦğţù˰˛þŃ˰ûĚĸŊù˰Ēä˰ʯäý˰ʯʭċʴʷʵʵ
Ł

ʵʵʯŔµŞýĚĸŊù˰čʭĐµħ˰ŗ˰ĀµļŋŊù˰ĉʭµă˰čʭĐµĨŊù˰ʯĕʭ˙ď˰Őý˰˛Şķʭ˙ğù˰ʯãĚŕŘċ˰
ŐŞµŰŦ˙ŋŊ˰ōµŋĸŊù˰ęùĕ˰ʯ

āŗĚŞýʲʴʷʳʷ
Ł

ʵʶĖŊù˰ûʭŖģ˰ʯãŘ˙ď˰
Ű˰ŔŋŊù˰Ėþķ˰Řýù˰ŐŰęĕʭµħ˰ęùĕ˰ʯŏùĖµŋþŊù˰ōµČĸŎ˰ʯŔµŋŊù˰Ėµþķ˰Őý˰āŘŃʭ˰ʯāŗĚµŞýʲ

ʴʷʵʳ
Ł

ʵʷāŗĚŞý˰ʯŏíĚŃ˰ıʭŀŊù˰āùĕĚŀŎ˰ʯĖ˙ĐŎ˰Őý˰ŐŞĠď˰ʯäőʭŖŀħù˰üĻùę˰
ʲĀŞŎʭĤŊùęùĕʯʴʷʴʵ
Ł

ʵʸýě˰
ŞŎʭńŊù˰ĚŕùŘċ˰ŐŎ˰ĝŗĚĸŊù˰ĉʭă˰ʯĖ˙ĐŎ˰Őý˰Ė˙ĐŎ˰ʯãĖĚÞŀŊù˰ęùĕ˰ʯĝŘʯāŗĚŞýʲʴʷʴʷ
Ł

ʵʹ˰˫Řµċŗ˰äµĿ˰˛µŰŗʭŃšù˰ŏŘŞķ˰ŗ˰˛ŰĜŒĄŊù˰ĪŎùŘĻ˰ł÷ʭńď˰Őķ˰ĽʭĤÞŊù˰ʯĚ˙ķ˰Őý˰ĕŘ˙ĐŎ˰ʯãĚĤĔŎě˰


äýĚĸŊù˰ûʭĄÞŊù˰ęùĕ˰ʯ˛ŰŗðĄŊù˰ʯāŗĚŞýʲʴʷʳʺ
Ł

ʵʺ˰ęĕ˰äÞĐŎ˰˛ĸĿ˰ŗ˰ŉŘŃ˰äČŒğęʭþĄķù˰ęĕ˰ŏùĚĠŀŎ˰ŏʭŒĔğ˰˛ŞŋĐă˰ŗ˰äğęĚý˰ʯĖ˙ĐŎ˰ʯäőʭőę˰äőʭİŋğ˰


ĢŕŗÚÏ˰ʯōŰĚÝ˰ŏíĚŃŎʭő˰ŉʭğ˰ʯŏíĚŃ˰ŏʭýě˰ŗ˰ĚŞĠŀă˰Ŕʺ˰ʯę˫ʭ˙ģʴʶ˰ʯʴʶʼʺ
ġ

ʵʻäýù˰Őý˰Ő˙ďĚŊùĖþķ˰ʯäįŘŞğ˰
äý˰ʯęŘćð˙Ŋʭý˰ĚŞĠŀĄŊù˰äĿ˰ęŘĈŒ˙Ŋù˰ęĖŊù˰ʯĚÞýʭő˰ʯōŃʲʴʷʳʷ
Ł

ʵʼ˰
999999äýĚĸŊù˰ûʭĄÞŊùęùĕ˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭńăťù˰ʯ˰ʯāŗĚŞýʲʴʷʵʴŁ


ʶʳ˰ŔµĠğòŎ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯŐŞĠďĖ˙ĐŎ˰ʯä÷ʭþįʭþį˰
āʭµķŘþİ˙ŋŊ˰äµ˙ŋķšùʯāŗĚµŞýʲ

ʴʷʴʺŁ


ʶʴ˰ʯŐĠď˰Őý˰˛ĬĿ˰ʯäğĚþį˰
Ķ˙ČŎŏʭŞþŊùäý˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿʭő˰ʯäýʭċ˰ʲʴʶʺʵġ


ʶʵĀĿĚĸ˙Ŋù˰ęùĕ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþŊù˰ĶŎʭċ˰ʯĚŰĚċ˰Őý˰Ė˙ĐŎ˰ʯãĚþį˰
˰ʯāŗĚŞýʲʴʷʴʵ
Ł

ʶʶþĄŊù˰ʯŐĠď˰Őý˰Ė˙ĐŎ˰ʯäğŘį˰
ŞĿ˰ŏʭäĠŀăŞďó˰ęùĕ˰ʯŏíĚńŊù˰ĚŞŊù˰ąùĚĄŊù˰´ʭäýĚĸ˰ʯýŞāŗĚʲäýʭă


ʶʷ˰
ķŞäģʭĠŀă˰ʯĕŘĸĠŎ˰Őý˰Ė˙ĐŎ˰ʯŞĸŊù˰ĚŞģʭääý˰ʯʭő˰ʯŏùĚŖăʲʴʶʻʳ
Ł

ʶʸäýĚĸŊù˰ąùĚĄŊù˰´ʭŞďù˰ęùĕ˰ʯĚŞþÞŊù˰ĚŞĠŀĄŊù˰ʯĚ˙ķ˰Őý˰Ė˙ĐŎ˰ʯãěùę˰ĚĔĿ˰
ʯāŗĚŞýʲʴʷʵʳ
Ł

ʶʹĚ˫ČŖŊùęùĕ˰ŔĠğòŎ˰ʯŐŞĸŊù˰ʯĖ˙ďù˰Őý˰˛Şŋē˰ʯãĖŞŕùĚĿ˰
˰ʯōŃʲʴʷʳʼ
Ł

ʶʺ˰ʯãĕʭýíěŗĚŞĿ˰
Ė˙ĐŎŐýńĸŰŔŞ˙ŋĸŊù˰üĄÞŊù˰ęùĕ˰ĚĤő˰ʯĮŞĐ˙Ŋù˰ĝŘŎʭńŊù˰ʯûŘʯāŗĚŞýʲäýʭă


ʶʻĿ˰
ŞĠŀă˰ʯäĬăĚŎ˰˫ʭģ˰Őý˰Ė˙ĐŎ˰ʯäőʭģʭÝ˰ĪŞĿʭĨŊù˰ĚäęĖĨŊù˰ĀþĄÞŎ˰ʯ˰ʯŏùĚŖă˰ʲʴʷʴʸ
Ł

ʶʼŗĚĠē˰Ěħʭő˰ʯŏíĚńŊù˰ŌʭÞďš˰ĶŎʭČŊù˰ʯĖ˙ďù˰Őý˰Ė˙ĐŎ˰ʯäþįĚŃ˰
˰ʯŏùĚŖăʲʴʶʹʷ
ġ

ʷʳŕùĚýù˰Őý˰äŋķ˰ʯä˙Ń˰
ŞōĠŀă˰ʯŞ˙ńŊù˰ĚäʭĄÞŊù˰ęùĕ˰ʯû˰ʯōŃʲʴʶʹʶ
ġ

ʷʴŌŦŰù˰āùęʭĤĄőù˰ʯōŰĖŃ˰Ŕ˙ċĚă˰ʯĝĖńŎ˰ûʭĄÝ˰
äý˰ʲ
ʭă



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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʷʵĀŰĚĨ˙Ŋù˰üĄÞŊù˰ęùĕ˰ʯŌʭŒħťù˰ûʭĄÝ˰ʯĖ˙ĐŎ˰Őý˰ŌʭĤŕ˰ʯäþŋÝ˰
˰ʯĚ˫ŕʭŃʲʵʳʳʳ
Ō

ʷʶ˰ęĕ˰āŘµþő˰ŏʭâőʭµĤő˰ŗ˰äµďŗ˰˛µĨĿ˰ŗĕ˰ęĕ˰ŗĚµýĜőŗ˰˫ʭáĖŰĕ˰äýʭŰěęù˰ʯŔ˙įʭĿ˰ʯŏʭáĕùěęʭČő˰
ˈ˰ûʭµĄÝ

äőíĚŃ˰āʭĸŊʭİŎˇʭâĤőùĕ˰äýùęʭĿ˰ĞŰĕĚÏ˰ʯŏùĚŖă˰˫˰ʯʴʶʼʼ
ġ

����1DMDU]DGHJDQ��)DWHPHK��(YDOXDWLQJ�:HQVEURXJK
V�YLHZ�LQ�WZR�FKDSWHUV�RI�UHYHODWLRQ�DQG�

WKH�V\PSWRPV�RI�SURSKHF\�LQ��%RRN�RI�4XUDQLF�6WXGLHV���)DUDEL�&DPSXV��8QLYHUVLW\�RI�7HKUDQ��

�����

����*UDKDP��:LOOLDP�� �������5HYLHZ�RI�4XUDQLF�6WXGLHV�� -RXUQDO�RI� WKH�$PHULFDQ�2ULHQWDO�

6RFLHW\���������

���� .DUD�� 6H\IHGGLQ�� �������:HVWHUQ� 6FKRODUVKLS� DQG� WKH� (DUO\� +LVWRU\� RI� WKH� 4XU¶DQ�� $�

6KRUW�+LVWRU\�RI�4XU¶DQLF�6WXGLHV�LQ�WKH�:HVW��*HUODFK�3UHVV

����5LSSLQ��$QGUHZ���������³/LWHUDU\�$QDO\VLV�RI�4XUDQ��WDIVLU��DQG�VLUD��WKH�0HWKRGRORJLHV�

RI�-RKQ�:DQVEURXJK´��,Q�$SSURDFKHV�WR�,VODP�LQ�5HOLJLRXV�6WXGLHV��HGLWHG�E\�5LFKDUG�F��0DUWLQ��

7XVFRQ��7KH�8QLYHUVLW\�RI�$UL]RQD�3UHVV���������

���� 8OOHQGRUII�� (GZDUG�� ������� 4XUDQLF� 6WXGLHV�� 6RXUFHV� DQG� 0HWKRGV� RI� 6FULSWXUDO�

,QWHUSUHWDWLRQ� E\� -RKQ� :DQVEURXJK�� 6RXUFH�� %XOOHWLQ� RI� WKH� 6FKRRO� RI� 2ULHQWDO� DQG� $IULFDQ�

6WXGLHV���������

���� :DQVEURXJK�� -RKQ�� ������� 4XUDQLF� VWXGLHV�� VRXUFHV� DQG� PHWKRGV� RI� VFULSWXUDO�

LQWHUSUHWDWLRQ��R[IRUG��2[IRUG�8QLYHUVLW\�SUHVV



ʵʵʼ

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ķ˨ŔŎʭŒŋĨĿ˨ŗĕ˙ŋäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʳʶ	ʵʶʵ
ěęùäýʭŰĕˬʭáĖŰĂŒğ˨ ęˬʭýęĕ˨ŗĚýĜőŗʭŕãŏíĚŃ
ğĖŞŘğŘŎ˨Ė˙ĐŎãŌĖńŎ˨ŗ˨˨ŏʭáĕùěęʭČő˨Ŕ˙įʭĿ

%LEOLRJUDSK\

���7KH�+RO\�4XUDQ��WUDQVODWHG�E\�+XVVHLQ�$QVDULDQ��2VZD�3XEOLFDWLRQV��4RP�������

���$OWL�4RODFK��7D\\DU��7KH�&RGH[�DWWULEXWHG�WR�$OL�,EQ�$EL�7DOLE��%LQD��,VWDQEXO�������$+�

���$OXVL��0DKPRXG�,EQ�$EGXOODK��7KH�6SLULW�RI�0HDQLQJV� LQ� WKH�,QWHUSUHWDWLRQ�RI� WKH�*UHDW�

4XU
DQ�DQG�WKH�6HYHQWK�RI�WKH�6HFRQG��'DU�$O�.LWDE�$O�$OPL\D��%HLUXW�������$+�

���,EQ�$WKLU��0XEDUDN�,EQ�0XKDPPDG��7KH�(QG�RI�+DGLWK�DQG�5HSRUW��,VPDLOL�3UHVV�,QVWLWXWH��

4RP�������

���,EQ�$WKLU��,]]�DO�'LQ��&RPSOHWH�+LVWRU\��'DU�6DGHU��%HLUXW�������

��� ,EQ� 'DULG�� 0XKDPPDG� LEQ� +DVVDQ�� SRSXODWLRQ¶V� /DQJXDJH�� 'DU� DO�$ODP� IRU� 0LOOLRQV��

%HLUXW�������

���,EQ�$VKRXU��0XKDPPDG�7DKLU��7DIVLU�DO�7DKULU�ZD�DO�7DQZHHU��$UDE�+LVWRU\�)RXQGDWLRQ��

%HLUXW�������$+�

���,EQ�)DULV��'LFWLRQDU\�RI�&RPSDULVRQ�RI�/DQJXDJH��,VODPLF�0HGLD�6FKRRO��4RP�������

���,EQ�.DWKLU��,VPDLO�,EQ�8PDU��7DIVLU�$O�4XUDQ�$O�$]HHP��'DU�$O�.LWDE�$O�$OPL\D��%HLUXW��

�����$+�

����,EQ�0DQ]RRU��0XKDPPDG�LEQ�0DNUDP��/DQJXDJH�RI�WKH�$UDEV��'DU�6DGHU��%HLUXW�������$+�

����,EQ�+LVKDP��$EG�DO�0XON��7KH %LRJUDSK\�RI�WKH�3URSKHW��'DU�DO�0D
ULIDK��%HLUXW��%LWD�

����$]KDUL��0XKDPPDG� LEQ� $KPDG�� 7DKGKLE� DO�/XJKDW�� 'DU� $O�$K\D�$O�7DUDWK� $O�$UDEL��

%HLUXW�������$+�

����%DJKGDGL��0XKDPPDG�LEQ�+DELE��$O�0XKELU��'DU�$O�$IDT�$O�-DGHHGD��%HLUXW��%LWD�

����%LQW�$O�6KDWL��$LVKD��ZLWK�0XVWDID��'DU�$O�.LWDE�$O�$UDEL��%HLUXW�������$+�

����%HL]DZL��$EGXOODK�,EQ�8PDU��7KH�/LJKWV�RI�5HYHODWLRQ�DQG�WKH�6HFUHWV�RI�,QWHUSUHWDWLRQ��

'DU�$O�,K\DD�$O�7DUDWK�$O�$UDEL��%HLUXW�������$+�

���� 7DM�� 0RKDPPDG� 5H]D�� +DMM� ,QVWLWXWLRQ� LQ� ,JQRUDQFH� DQG� ,VODP� EDVHG� RQ� 4XUDQ� DQG�

+LVWRU\��)DFXOW\�RI�7KHRORJ\�DQG�,VODPLF�6WXGLHV��4RP�8QLYHUVLW\��4RP�������

����7H\PRXUL��%HK]DG��$�&RPSDUDWLYH�6WXG\�RI� -DKLOL\\D�+DMM� DQG� ,EUDKLPL�+DMM� LQ�4XUDQ�

DQG�+DGLWK��%DNKWDU�+LJKHU�(GXFDWLRQ�,QVWLWXWH��,ODP�������
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

����7KD
ODEL��$EGXO�5DKPDQ�,EQ�0XKDPPDG��$O�-DZDKLU�$O�+LVVDQ�)L�7DIVLU�$O�4XUDQ��'DU�

$O�$K\D�$O�7DUDWK�$O�$UDEL��%HLUXW�������$+�

����-DEEDUL��0RKDPPDG�5H]D�� ,JQRUDQW�3KUDVHV� LQ� WKH�3HUVSHFWLYH�RI� WKH�4XUDQ��+LVWRU\� LQ�

WKH�0LUURU�RI�5HVHDUFK���������������

����-DVDV��$KPDG�,EQ�$OL��5XOHV�RI�WKH�4XU
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