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7KH�YHUVH�>+H�VDLG��2XU�/RUG�LV�+H�ZKR�JDYH�HYHU\WKLQJ�LWV�FUHDWLRQ��WKHQ�
JXLGHG� LW@ �7DKD� �� ���� LV�RQH�RI� WKH� NH\�YHUVHV�RI� WKH�4XU
DQ� LQ� WKH� ILHOG� RI�
µ7DZKLG� DO�5XERXEL¶� >PRQRWKHLVP� LQ� WHUPV� RI� 5XERXEL\\HW@�� 7KH� FRUUHFW�
LQWHUSUHWDWLRQ�RI�WKLV�YHUVH��OLNH�DQ\�RWKHU�YHUVH��GHSHQGV�RQ�DWWDFKLQJ�WR�DQG�
PDVWHULQJ� WKH� UXOHV� RI� FRQVWUXFWLRQV�� 2QH� RI� WKH� QHFHVVDU\� VFLHQFHV� IRU�
LQWHUSUHWDWLRQ�LV��WKH�VFLHQFH�RI�UHFLWLQJ�WKH�4XU
DQ���ZKLFK�SOD\V�DQ�LPSRUWDQW�
UROH�LQ�LQWHUSUHWLYH�LQWHUSUHWDWLRQV�

,Q�WKLV�UHVHDUFK��ZLWK�D�GHVFULSWLYH�DQDO\WLFDO�PHWKRG��DQ�DWWHPSW�KDV�EHHQ�
PDGH� WR� FODULI\� WKH� UROH� RI� GLIIHUHQFHV� LQ� UHFLWDWLRQ� LQ� WKH� LQWHUSUHWDWLRQ� RI�
YHUVH����RI�6XUDK�7DKD�E\�H[DPLQLQJ�WKH�LQWHUSUHWLYH�VRXUFHV�RI�WKH�WZR�VHFWV��
)RU�WKLV�UHJDUG��WKH�WZR�IDPRXV�DQG�XQSRSXODU�UHDGLQJV�RI�WKH�YHUVH�DQG�WKH�
LQWHUSUHWLYH�ZRUN�RI�HDFK�KDYH�EHHQ�FRPSDUHG��FULWLFL]HG�DQG�VWXGLHG��DQG�E\�
UHO\LQJ� RQ� WKH� DUJXPHQWV� DQG� FULWHULD� RI� FULWLTXH� RI� GLIIHUHQFHV� LQ� UHDGLQJV��
LQFOXGLQJ� OLWHUDU\� UXOHV�DQG�FRQWH[WV��HWF��DV�ZHOO�DV� UHYLHZLQJ�DQG�DSSO\LQJ�
WKH�LQWHUSUHWDWLRQV�RI�ERWK�UHFLWDWLRQV��RQH�RI�WKHP�LV�SUHIHUUHG�RU�UHMHFWHG��,Q�
WKLV� YHUVH�� WKHUH� DUH� WZR� GLIIHUHQW� UHDGLQJV� �IDPRXV� DQG� XQSRSXODU�� LQ� WKH�
ZRUG� �NKDODTDK�� >FUHDWHG� KLP@��$V� D� UHVXOW� RI� WKHVH� WZR� UHDGLQJV�� GLIIHUHQW�
FRPELQDWLRQV� DUH� FRQVLGHUHG� IRU� WKH� YHUVH�� ZKLFK� DOVR� OHDG� WR� GLIIHUHQW�
LQWHUSUHWDWLRQV�� $PRQJ� WKHVH� FRPELQDWLRQV�� LW� LV� EHWWHU� LQ� WHUPV� RI� WKH� WZR�
REMHFWV� RI� WKH� YHUE� �D¶WD�� >JDYH@� LQ� WKH� YHUVH�� UHVSHFWLYHO\�� $PRQJ� WKH�
PHDQLQJV��FRQVLGHULQJ�WKH�JHQHUDOLW\�RI�WKH�YHUVH�LV�PRUH�FRQVLVWHQW�ZLWK�WKH�
FRQWH[W��+HQFH��WKHVH�WZR�UHDGLQJV�DUH�FORVHO\�UHODWHG�WR�HDFK�RWKHU��ZKLFK�LV�
UHIOHFWHG�LQ�WKHLU�FRPSDULVRQ�LQ�WKHLU�LQWHUSUHWDWLRQ��7KHVH�LQFOXGH��YDOLGDWLRQ�
RI�UHFLWDWLRQV��UHMHFWLRQ�RI�DQ�LQWHUSUHWLYH�FRPPHQWDU\�LQ�XQSRSXODU�UHFLWDWLRQ�
GXH� WR� LWV� LQFRPSDWLELOLW\� ZLWK� IDPRXV� UHFLWDWLRQ�� SUHIHUHQFH� RI� SRSXODU�
UHFLWDWLRQ� RYHU� DQ� XQSRSXODU� RQH� XVLQJ� WKH� VWDQGDUG� RI� $UDELF� OLWHUDWXUH��
FRPELQDWLRQ� RI� LQWHUSUHWLYH� PHDQLQJV� LQ� ERWK� UHFLWDWLRQV�� FULWLTXH� RI�
PLVLQWHUSUHWDWLRQV� LQ� WKH� GHYHORSPHQW� RI� ERWK� UHDGLQJV�� H[SDQGLQJ� WKH�
PHDQLQJ�RI�WKH�YHUVH�ZLWK�GLIIHUHQW�UHFLWDWLRQV�DQG�FRQILUPLQJ�DQ�LQWHUSUHWLYH�
FRPPHQWDU\�LQ�D�FHUWDLQ�UHFLWDWLRQ�

.H\ZRUGV� &RPSDUDWLYH� ,QWHUSUHWDWLRQ�� 'LIIHUHQFH� RI� 4LUDDW�� &ULWLFLVP� DQG
3UHIHUHQFH�RI�5HFLWDWLRQ�� � �)DPRXV� �5HFLWDWLRQ��8QSRSXODU�5HFLWDWLRQ�����7DKD
6XUD�7DKD��$\D����

��'DWH�RI�UHFHLYLQJ� ���0D\�������'DWH�RI�DSSURYDO� ���1RYHPEHU������

���$VVLVWDQW�3URIHVVRU�RI�$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\��4RP� 0RKVHQNKRVKIDU#LPDP�PLX�DF�LU�

����WK�/HYHO�VWXGHQW�LQ�&RPSDUDWLYH�,QWHUSUHWDWLRQ��)DWHPHK�$O�=DKUD�+LJKHU�(GXFDWLRQ�,QVWLWXWH��,VIDKDQ���&RUUHVSRQGLQJ�$XWKRU���
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ĎŞĐħ˰ĚŞĠŀă˰
Ăğù˰äýŘýę˰ĖŞďŘă˰Ěŕ˰ĖŒőʭŎ˰ŔŰí˰ŐŰùíŰ˰Ŕ˰ĖµķùŘŃ˰Ěµý˰ĮŋµĠă˰ŗ˰ãĖµŒþŰʭÏ˰Ŕµý˰ĭŘµŒŎ˰ʯãĚâŰĕ
ʯĚŞĠŀă˰ãùĚý˰Ōěť˰ŌŘŋķ˰ěù˰äÞŰ˰
Ăğù˰ĚŞĠŀăˈŏíĚŃ˰āʭ÷ùĚŃ˰ōŋķ˰ˇ˰ęĕ˰äŰùĜĠý˰Ģńő˰ŔÝ˰ĂğùĂµģùĕĚýʭŕ˰ã

µ˰äŀŞħŘă˰ġŗę˰ʭý˰ĢŕŗÚÏ˰ŐŰù˰ęĕ˰
ĕęùĕ˰ãĚŞĠŀăŋĐăŞŋ˰Ăµ÷ùĚŃ˰ĽŦĄµēù˰Ģµńő˰äâőŘâ×˰ʭă˰˫Ėģ˰äĸğ˰ä
˰ĚŞĠŀă˰ęĕíŰ˰Ŕ˂ʽ˰ ę˫Řğ˰ŔÝęʭþŎŔįĕŘģ˰Őģŗę˰ŐŞńŰĚĿ˰ãĚŞĠŀă˰ĶýʭŒŎ˰äğęĚý˰ʭý˰Ăµ÷ùĚŃ˰ŗĕ˰ōµŖŎ˰ŐµŰù˰ãùĚý˰


˰ãĚŞµĠŀă˰Ěćù˰ŗ˰ŔŰí˰ęŘŖĤŎĚŞĻ˰ŗ˰ęŘŖĤŎŌùĖµÝĚŕ˰ŗ˰ŔµŊĕù˰Ŕµý˰ÜµĠ˙ă˰ʭµý˰ŗ˰˫Ėµģ˰äµğęĚý˰ŗ˰Ėµńő˰ŗ˰ŔµĠŰʭńŎ
ÛŦŎʭŕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰Ėńő˰ãŔŋ˙ċěù˰ʯĂµ÷ùĚŃ˰ŗĕ˰Ěµŕ˰ĚŞµğʭŀă˰łŞþİă˰ŗ˰äğęĚý˰


ŗ˰ŁʭŞğ˰ŗ˰äýĕù˰ĖķùŘŃ

ċĚă˰äŖċŗ˫Ėģ ĕ˒ę ʭŰ ĎŞ
Ăğù˰Ă÷ùĚŃ˰ŗĕ˰ŔŰí˰ŐŰù˰ęĕ˕˰ľŋĄĔŎ˰ęĕ˰˔ėʭµģ˰ŗ˰ęŘŖĤŎˈŔµńŋē˰ˇ˰
ĕęùĕ˰ĕŘµċŗ
ŔýüŞÝĚă˰ʯĂ÷ùĚŃ˰ŗĕ˰ŐŰù˰ĶþăŔĄĿĚá˰ĚĴő˰ęĕ˰ŔŰí˰ãùĚý˰äăŗʭŀĄŎ˰ãʭŕ˰ŔÝ˰˫ĖģğʭŀăŞĚőŘáʭőŘáŔµý˰ōµŕ˰ùę˰ä˰ŉʭþőĕ

üŞÝĚă˰ŐŰù˰ŐŞý˰ěù˰
ĕęùĕ˰ŉŘĸŀŎ˰ŗĕ˰ıʭĐŊ˰ʯʭŕˈäİķï˰ˇŔýù˰
Ăğù˰ĚĄŖý˰ŔŰí˰ęĕ˰üŞăĚă˰ĚµĴő˰ęĕ˰ʯäőʭĸŎ˰ŏʭŞŎ˰ě
˰
Ăğù˰Ěăęʭáěʭğ˰ŁʭŞğ˰ʭý˰ŔŰí˰ĂŞŎŘ˙ķ˰ŐĄĿĚáùʭýŰŐŉʭďŔİýùę˰Ă÷ùĚŃ˰ŗĕ˰ŐŰù˰ʯ˰äâŒăʭâŒă˰ãù˰ʭýŰĖÞŰĚâ˰Ėőęùĕ

ŔĠŰʭńŎ˰ʭý˰ŔÝ˰ĚŞĠŀă˰ęĕ˰ŏʭģŏíʭŕ˰ʲŔµŋ˙ċěù˰
Ăµğù˰ĚâőʭŰʭ˙ő˰ĜŞő˰ĂµģùĕĚý˰ÜµŰ˰ĕę˰ʯāʭµ÷ùĚŃ˰äČŒµğęʭþĄķù
Ŕµý˰ęŘŖµĤŎĚŞĻ˰Ă÷ùĚŃ˰ęĕ˰ãĚŞĠŀăʭµý˰ŏí˰ãęʭáěʭµğʭő˰Ěįʭē˰Ěµý˰ęŘŖµĤŎ˰Ăµ÷ùĚŃ˰ĎŞċĚµă˰ʯęŘŖµĤŎ˰Ăµ÷ùĚŃ

˰Ėµµńő˰ʯĂµµ÷ùĚŃ˰ŗĕ˰Ěµµŕ˰ęĕ˰ãĚŞµµĠŀă˰äőʭµµĸŎ˰ŐŞµµý˰Ķµµ˙ċ˰ʯûĚµµķ˰āʭµµŞýĕù˰ęʭµµŞĸŎ˰ěù˰˫ĕʭŀĄµµğù˰ʭµµý˰ęŘŖµµĤŎĚŞĻ
ĂģùĕĚý˰ŔĸğŘă˰ʯĂ÷ùĚŃ˰ŗĕ˰Ěŕ˰ęĕ˰Ăğęĕʭő˰ãĚŞĠŀă˰ãʭŕĂ÷ùĚŃ˰ʭµý˰ŔŰí˰ãʭŒĸŎ˰ÜµŰ˰ĖµŞŰðă˰ŗ˰ľµŋĄĔŎ˰ãʭµŕ


Ă÷ùĚŃ˰ÜŰ˰ęĕ˰ãĚŞĠŀă˰ĂģùĕĚý
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˰
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ʾ˰
˰ęʭŰĕʭĄğùĀŞ˙ŊʭĸŊù˰äŀİĨ˙Ŋù˰ĀĸŎʭċŘő̞˫ĖŒĠŰ˔ŉŘøĠŎ˰ʲPRKVHQNKRVKIDU#LPDP�PLX�DF�LU

ʿ˰
ĢőùĕĎİğ˰˫ŗÚÏˁĠŀă˰ŔĄģęĚŞþİăʯäńŞĠğŘŎġěŘŎí˰ũŊʭķäù́ĚŕĜŊù˰ Ŕ˙įʭĿKŏʭŖŀħù˰ ʯ˰ʲPV�KRVHLQL��#\DKRR�FRP

ˀ˰
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ŔŎĖńŎ

˰˛÷ʭĠŎ˰ěù˰äÞŰ˰ōŖŎ˰ʯäőíĚŃ˰ŌŘŋķĆĐýāʭ÷ùĚŃ ĕ
˒
Ėĸă˰ōŰĚÝ˰ŏíĚŃĂµğù˰ŔµÝµăð˰ĚŞµĠŀă˰ęĕ˰äŰùĜµĠý˰ĚŞć

ĕęùĕ˰ŏíĚŃĚŞĠŀă˰ʯŏíĚŃ˰ęĕ˰āʭ÷ùĚŃ˰ĕĖĸă˰ĕŘċŗ˰ŌĖķ˰ʭŰ˰ĕŘċŗ˰ġĚŰĘÏ˰āęŘħ˰ęĕ˰ùĚŰě˰ˉ˰āŗʭµŀĄŎ˰āʭŰí˰ŏĕĚÝ

ĖŕùŘēäŎ˰ŉŗù˰āęŘħ˰ęĕ˰
ĕŘý˰ÜµŰ˰ĎŞĐµħ˰āʭ÷ùĚŃ˰ʭŰ˰Ă÷ùĚŃ˰łþį˰ŗ˰ĕĚÝ˰äğęĚý˰ùę˰ľŋĄĔŎ˰āʭ÷ùĚŃ˰ŏùŘă

ĚŞĠŀă˰ùę˰ŏí˰ŔŰí˰ùę˰ŏíĚµŃ˰ĝʭğù˰ŏʭ˙ŕ˰Ěý˰ĖŰʭý˰ĮńĿ˰ʯĖģʭý˰ĚþĄĸŎ˰Ă÷ùĚŃ˰ÜŰ˰ʭŖŒă˰ŔÝ˰Ōŗĕ˰āęŘħ˰ęĕ˰ʭŎù˰ˉĕĚÝ

ùĚŃ˰ęĕ˰ĽŦĄēù˰ĕŘċŗ˰äŀő˰ʭŰ˰āʭþćù˰ĕęŘŎ˰ęĕ˰āùĚĴő˰äğęĚý˰ĕĖħęĕ˰ĢŕŗÚÏ˰ŐŰù˰
ĕĚÝ˰ĚŞĠŀă˰ŗ˰ĂĠŞő˰āʭ÷

ŔŊĕù˰Ŕý˰ŔċŘă˰ʭý˰ùę˰āʭ÷ùĚŃ˰ĽŦĄēù˰ĕŘċŗŔý˰ʯĂğù˰ĂŃĕ˰˛ýʭŃ˰ĕŘē˰ãʭċ˰ęĕ˰ŔÝ˰ãùĢŞÏ˰ŏùŘŒķ˰ıʭµĐŊ˰ĩĚĿ

˫ĕĚÝÛŦŎ˰ęĕ˰ĂµŃĕ˰ŌĖµķ˰ʭµý˰ʯĂµğù˰ŐµÞ˙Ŏ˰ŔŋøµĠŎ˰ŐŰù˰
ĂğùĂµğĕ˰ãʭµŕ˰ʯĎŞĐµħ˰Ăµ÷ùĚŃ˰Ŕµý˰äýʭŰ

üŞğí˰ŏŘ×˰äŰʭŕ˰Ŕý˰äĤĔýęʭþĄķùĂ÷ùĚŃãʭŕ˰ŗ˰ŏíĚŃ˰ãŘŒĸŎ˰ľŰĚĐă˰ʯĚþĄĸŎʭőĕ˰Ŕý˰ùę˰


Ėµģʭý˰ŔĄµģùĕ˰ŉʭþő

˰ ʲÛ
ę˕ÜŞőʯĶþįʯãĚŎʭķ˛ŞŋĐăĽŦĄēùāʭ÷ùĚŃŗŔİýùęŏíʭýľŰĚĐăŏíĚŃʭýĖŞÝ ðăĚý˫ʭáĖŰĕĂŰíŔµŋŊù

˛īʭĿʯäőùĚÞŒŊāʭĸŊʭİŎĂ÷ùĚŃʯŏíĚŃę˫ŗĕ˄ʯę˫ʭ˙ģʾˀʯĜŞŰʭµÏŗŏʭĄµĠŎěʾˀˆ˅˔ŐµŰùěù˰ 
˰äµğęĚý˰ ʯŗę

÷ùĚŃ˰ĽŦĄēù˰ĢČŒğ˰ĎŞĐħ˰ãʭŕęʭŞĸŎ˰Ŕý˰ŔċŘă˰ʭý˰ŔŰí˰ÜŰ˰ãĚŞĠŀă˰ěù˰ʭµă˰Ăğù˰äŰʭŒýĚŰě˰ŗ˰Ōěť˰ãĚŎù˰ʯāʭ

ÜŰ˰ŏùŘĄý˰Řğāʭ÷ùĚŃ˰ùęġěęùãęùĘáŔý ŏùŘĄý ĚâŰĕ ãŘğěù ŗ ĕùĕ ĎŞċĚă ʭŰ ʯĕ˒ę ŗ ĕĚÝ˰ěù˰ĚŞĠŀă˰Ŕý˰ŏí˰ŔŋŞğŗ

˫ùę˰ŏŘ×˰äŰʭŕŔŰí˰ãĚŞĠŀă˰˫Řċŗ˰ĎŞċĚă˰ęĕ˰Ă÷ùĚŃ˰ŌùĖĔĄğù
ĖŞĤĔý˰ʭŒĻ

ĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰Ģńő˰äğęĚý˰ŉʭþőĕ˰Ŕý˰˫ʭâő˰ŐŰù˰ʭý˰Ěīʭď˰ĢŕŗÚÏ˰ŔµĠŰʭńŎ˰ʭµý˰āʭµŰí˰ĚŞĠŀă˰ŗ˰ōŖĿ˰ę

˰ŔŰí˰ʯĥʭē˰ŁùĖĨŎ˰ŔÝ˰ĥʭē˰ŔőŘ˙ő˰ÜŰ˰ęĕ˰äńŞþİă˂ʽ˰ʲĂğù˰Ŕį˰ ę˫Řğ3
PF¸
P
ì¸BPùSQɊ P8LR

SP
Ȇ.þB PÞ Tȭ

P
*SP QǗO( T

P
Ž

Qú Pí
T
ó PÊSPôQȪK PÌB Pû2äŎ˰ŏʭµŞý˰äµŖŊù˰ĂµŞýŘýę˰Ěµý˰ùę˰ōµŖŎ˰ŗ˰ĶŎʭċ˰äŊťĖĄğù˰ʯäŕʭăŘÝ˰ŐŞķ˰ęĕ˰ŔŰí˰ŐŰù˰
˰ˉĖµŒÝ

äğŘŎ˰āĚĬď˰ŔÝ˰äŊťĖĄğùJĚý˰ęĕ˫ĕĚÝ˰ŔŎʭŃù˰ʯĕŘý˰ĂŞýŘýę˰äķĖŎ˰ŔÝ˰ŏŘķĚĿ˰ŏŘ×˰ãĕĚĿ˰Ěýù˰˫ùę˰ʭµă˰Ėµőù

ŔőʭŖý˰Ěŕ
ĕĖŒþý˰ŗù˰Ěý˰äŖŊù˰ĂŞýŘýę˰ġĚŰĘÏ˰ŌĖķ˰ęĕ˰ùę˰ãù

āęʭþķ˰ŔŰí˰ŐŰù˰ęĕˈŔńˎŋēˎ˰ˇ˫Ėģ˰Ă÷ùĚŃ˰āęŘħ˰ŗĕ˰Ŕý˰Ăµ÷ùĚŃ˰ŗ˰Ōť˰ŏŘÞµğ˰ʭý˰ŏí˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ʲĂğù

ă˰ʭý˰Ăğù˰ŏí˰Ěý˰Ěīʭď˰ŔŊʭńŎ˰
Ăğù˰Ōť˰ĎĄĿ˰ʭý˰ŏí˰ęŘŖĤŎ˰ĚŞĻŏí˰˛µŞŋĐă˰ŗ˰ãĚŞĠŀă˰ĶýʭŒŎ˰ęĕ˰äĿʭÝ˰ĶþĄ˰ʯʭµŕ

ŐŰù˰Ŕİýùę˰Ģńő˰ŗ˰Ă÷ùĚŃ˰ŗĕŏíʭŕ
ĖŒÝ˰ľĤÝ˰ùę˰ŔŰí˰ĚŞĠŀă˰ŗ˰ōŖĿ˰ęĕ

˰ęĕÏŞĤŞ˰ŔŒ˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ĆĐý˰ŔİýùęʲĂŀá˰ŐĔğ˰ŔþŒċ˰ŗĕ˰ěù˰Ăğù˰Ōěť˰āʭŰí˰ĚŞĠŀă˰ʭý˰ŏí


ľŊùÏŞĤŞ˨ŔŒĵŘīŘŎ˨äĔŰęʭă

ĕĚýęʭÝ˰čŦİħù˰Ŕý˰Ă÷ùĚŃŌŦğù˰ĚþŎʭŞÏDäŎěʭýĕĕĚá˰ùĖĄýù˰ŔÝŔýāęŘħ˰Ŕµý˰äőíĚŃ˰ęŘğ˰ŗ˰āʭŰí˰ōŞŋĸă

äŎ˰ęʭÝ�łŋķ˕˰ĂĿęʾ�´ùĚğù˰ˉʾʽ˃ĚþŎʭŞÏ˰ęŘĄğĕ˰Ŕý˰
˔DûʭĐħù˰ěù˰äŕŗĚáʯâŰĖµÞŰ˰´ùĚµŃù˰Ŕµý˰ĚŎěęĕŞŔµŒ



ʻʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ŗ˰ŔĄēùĕĚÏ˰āʭŰíŔýęĖăŰĊ˰ŉʭļĄģù˰ʭý˰˫Ė˙ķ˫Ėķ˰äáĖőěùã˕˰ŗ˰āŗŦµă˰Ŕµý˰˔


ŗ˰ŏíĚŃ˰ŉŗĜő˰ęĕ˰ŏíĚŃ˰ŏʭĴĿʭď

˰ʯāʭŰí˰ĞŰęĖă˰ŔŋďĚŎ˰´ùĚŃ˰ĖŞőʭğù˰ęùĖŎ˰
Ėģ˰ěʭĻí˰Ă÷ùĚŃ˰ŗ˰´ùĚŃ˰āʭďŦİħù˰ĢŰùĖŞÏ˫ĕŔőʭá˰ęŘµĐŎ˰Ěµý˰ĜŞő

˰ŏʭŒŰù˰
Ăğù˰˫Ėķ˰ŐŞ˙ŕ˰Ă÷ùĚŃāęʭþķĖőùĠŎ˰Őýù˰ʯüĸÝ˰Őý˰äýù˰ʲěù˰ŏʭ˙Ĉķ˰ʯĖŰě˰Őý˰Ě˙ŰŘķ˰´ùĕęĖŊùŘýù˰ʯĕŘĸ

˰Őý˰äŋķ˰ʯŏʭŀķ˰ŐýýùäüŊʭį˰
Ăýʭć˰Őý˰ĖŰě˰ŗ˰ãĚĸģù˰äğŘŎŘýù˰ʯŎ˰ŏʭőʭ˙ŋĠ˰üµĠďĚý˰ùę˰ŏíĚµŃ˰ʯŔµńİŒŎ˰Ěŕ

ģŞ˰˫ŘäÞŰěùäýʭĐħùŔÝĕĜőŏʭőíŔýĚğäŎĚýäŎ˰Ă÷ùĚŃ˰ʯĕĖőĕĚÝ˰ʯãĚµČŕ˰ĂĠĔő˰ŏĚŃ˰ŉŗù˰Ŕ˙Şő˰ěù˰ĞÏ˰


ĕęŘē˰ōŃę˰Ă÷ùĚŃ˰ľŋĄĔŎ˰˫Řċŗ˰ŏĖŎí˰ĖŰĖÏ˰ŏùęŗĕ˰ʭµý˰ùę˰ŏí˰ěù˰ŔĔµĠő˰ÜŰ˰ʯľďʭĨŎ˰ĕʭĐăù˰ěù˰Ėĸý˰ŏʭ˙Ĉķ˰


ŐŞ˙ŕ ęĕ 
ĕěʭğ ĖĐĄŎ ĚþĄĸŎ Ă÷ùĚŃ ĝʭğù Ěý āŗŦă ęĕ ùę ŏʭőʭ˙ŋĠŎ ʭă ĕʭĄğĚĿ ľŋĄĔŎ ĕŦý Ŕý ãĚˑńŎ ÜŰ

˰ŗ˰ŏùęŗĕĞÏŏíěù˰ʯäŋµĬĿ˕˰ĕęŘµē˰ōµŃę˰ãĖď˰ʭă˰ĦŞĔĤă˰ŐŰù˰ęʭŞĸŎ˰ŗ˰ėʭģ˰ěù˰ĚþĄĸŎ˰āʭ÷ùĚŃ˰ĜŞŞ˙ă˰ŔÝ˰ĕŘý

ŔŎĖńŎ˰āʭ÷ùĚŃ˰ĒŰęʭă˰Ěý˰ãù˰ʯōŰĚÝ˰ŏíĚŃʾˀ˅˅ʲʿʽ	ˁʽ
˔

˨˔ûÏŞĤŞ˨ŔŒĵŘīŘŎ

˰ʯŏíĚŃ˰ŐĄĿĚáùĚĿ˰ęĕ˰ŏʭŰęʭŃ˰ĕùĖĸă˰ĢŰùĜĿù˰ʭý˰ŏíĚŃ˰Ă÷ùĚŃ˰ęĕ˰ĽŦĄēù˰ŗ˰ĖŎí˰ĖŰĖÏ˰äµ˙ŋķ˰ĕŘċŗ˰āęŗĚī

ĎŞĐħ˰Ă÷ùĚŃ˰ĖőùŘĄý˰ŔÝ˰Ėģ˰ĝʭĠďùŎĚăùŘĄěù˰ùęėʭģʭ˙ĄŎŰĜĖŒÝ˰
ùĚýʭŒýŰŐˈŔµ÷ùĚńŊù˰ōŋķ˰ˇ˰ʯʭµŒĸŎ˰ŐµŰù˰Ŕµý

ä˙ŰĖŃ˰äĤőùĕ˰ŐŰĚă˰Ăğù˙ŋµĠŎ˰ŏʭµŞŎ˰ęĕ˰ŏíĚµŃ˰ŏʭýě˰Ŕý˰Ķċùę˰ŔÝʭőʭ˰ĉùŗę˰ŏĂµģùĕ˰ŏʭµýě˰ʯĂµğŗĖőùĚŰù˕

˰ʯäďŗʾˀˆ˃ʲˁ˂˰ŔµÝ˰Ăµğù˰ĽŦĄµēù˰ʯāʭ÷ùĚŃ˰ûʭĄÝ˰ľŊòŎ˰ŐŞĄĠĔő˰ĕęŘŎ˰ęĕ˰ŏʭēęŘŎ˰ŏʭŞŎ˰
˔þķŘýùµŞĖ

ōğʭŃŔµŎĖńŎ˰ʯäŋµĬĿ˕˰Ăğù˰˫ĕŘý˰Ě˙ĸŰ˰Őý˰äŞĐŰ˰ʭŰ˰ŗ˰üŋļă˰Őý˰ŏʭýù˰ʭŰ˰äőʭĄĠČğ˰ōăʭďŘýù˰ʭŰ˰ŌŦğ˰Őý˰ãù

ęʭă˰ĚýŰĒ˰ʯōŰĚÝ˰ŏíĚŃ˰āʭ÷ùĚŃʾˀ˅˅ʲˁʽäŎ˰ĚĴő˰Ŕý˰
˔ěù˰äēĚý˰ʯĖğę˰ŐµŰùĽŦĄēùʭµŕĚĴő˰ʭµŰ˰Ăĸµğŗ˰Ŕµý

˰ Ě˫Űùĕ˰ŐĄĿĚá˰łŞīˈāʭ÷ùĚŃ˰ōŋķ˰ˇ
ĕĕĚáĚý

˰ãĚâŰĕ˰ŏʭŀŊòŎ˰ŏʭŞŎ˰ŐŰù˰ęĕûʭĄÝʭŕ˰Ōʭő˰ʭý˰äŰˈāʭ÷ùĚńŊù˰ˇŔĄģʭâő˰ĚŀĸċŘýù˰Ŕý˰ʭă˰ĖőùĚþįã˕äĿŘµĄŎʶʴʳ˰˔

äŎ˰ľŊòŎ˰ŔÝ˰ĖğęˈĶŎʭČŊù˰ˇ˰ĚÞýŘýù˰ŗŐý˰Ė˙ĐŎ˰Ė˙ďùőŘċùĕä˕˰äĿŘĄŎʶʵʷ˰äµğŘŎ˰Őµý˰Ėµ˙ďù˰ĚÞýŘýù˰ʯ˔

ŐýùĖŕʭČŎ˰äĿŘĄŎ˕ʶʵʷĂğù˰äĠÝ˰ŐŞĄĠĔő˰ŗù˰
ĕĚÝ˰ŉʭþőĕ˰ùę˰äőŘċùĕ˰ęʭÝ˰˔˰ûʭµĄÝ˰ġęʭµâő˰ʭµý˰ŔÝˈĀĸþµĠŊù

ŜĿāù´ùĚńŊùˇ˰ĕĖķ˰ʯĂ÷ùĚŃʭŕ˰ęĕ˰ùęĂ÷ùĚŃʭµŕĂŀŕ˰ã˰ŔµőʭáĕĚµÝ˰ĚµĨĐŒŎŐýù˰ěù˰ĞµÏ˰
˰Ŕµý˰ŏùĚµâŰĕ˰ʯĖµŕʭČŎ

˫Ėőĕě˰Ăğĕ˰ŗù˰ěù˰ãŗĚŞÏ˰Ŕý˰äăʭŀŞŊðăŔŎĖńŎ˰ʯäŋĬĿ˕˰Ėőù˰ʯōŰĚÝ˰ŏíĚŃ˰āʭ÷ùĚŃ˰ĒŰęʭă˰Ěý˰ãùʾˀ˅˅ʲˁʽ	ˁ˄
˔

íĚŃ˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰Ŕý˰ʭŖŒă˰ŔÝ˰äþĄÝ˰Ěý˰˫ŗŦķŔĄēùĕĚÏ˰ŏ˰ŐµŰù˰Ŕµý˰ŔµċŘă˰ĜŞő˰ŐŞńŰĚĿ˰ĚŞĠŀă˰ĶýʭŒŎ˰ęĕ˰ʯĖőù

˰ʯäĸŞµģ˰ŌĖµńĄŎ˰ĚŞğʭŀă˰ęĕ˰
Ăğù˰ĕŘŖĤŎ˰āʭŰí˰ãʭŒĸŎ˰ęĕ˰ŏí˰ãęùĘáĚŞćðă˰ŗ˰ãĚŞĠŀă˰ĂŖċ˰ěù˰ĵŘīŘŎ˰ĚŞµĠŀă

ˈĶ˙ČŎþŊùŞŏʭˇĂ÷ùĚŃ˰ĽŦĄēù˰ŏʭŞý˰ęĕ˰äŒĻ˰äĸþŒŎ˰ʯĂğù˰äŰʭŒĸŎ˰āŗʭŀă˰ĢŰùĖŞÏ˰ŗ˰ʭŕ˰ĂŒğ˰˛ŕù˰ĚŞğʭŀă˰ęĕ˰


äŎ˰ōŕ˰ĚŞĠŀă˰Ŕý˰ŏùŘăˈŏʭŞþŊù˰ĶŎʭċˇ˰ʯãĚþį˰ʯˈ˰ŗ˰ãĚĤĔŎě˰ʯĽʭĤÞŊùˈäőʭĸ˙Ŋù˰čŗęˇ
ĕĚÝ˰ ę˫ʭģù˰äğŘŊí˰ʯ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ĜŞő˰äőùŗùĚĿ˰āťʭńŎŎěęĕŞ˰ŔŒ˰äăŗʭŀĄŎ˰ĕĚÞŰŗę˰ʭý˰āʭ÷ùĚŃ˰ĽŦĄēùĂµğù˰˫Ėµģ˰ŔĄģʭâő˰˛µħù˰Ŕµý˰äµēĚý˰


˰Ŕý˰ōŕ˰äĬĸý˰ŗ˰ŏí˰ĢŰùĖŞÏ˰ðĤŒŎ˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēùÛŦŎʭŕŔĄēùĕĚÏ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ęĕ˰äČŒğ˰ęʭþĄķù˰ã˰
Ėőù

ĸă˰āťʭńŎ˰ěù˰äÝĖőù˰ŗ˰˫Ėģ˰ŔĄģŘő˰āʭ÷ùĚŃ˰ĽŦĄēù˰ęĕ˰ŏùĚĠŀŎ˰ãĚŞĠŀă˰ġŗę˰ĕĚÞŰŗę˰ʭý˰ōŕ˰āťʭńŎ˰ěù˰ãĕùĖ

˰ěù˰ōŕęĕŰ˰ŔØ˰Ŕý˰ŏíĚŃ˰ĚŞĠŀă˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰Ģńő˰äâőŘâ×˰ŔĄµģę˰ĚµŰĚĐăęĕ˫ĖŎíĖµőù˰
ŔµÝʭČőíěù˰ĕęŘµŎ

äŎ˰ ę˫ʭģù˰āťʭńŎ˰ŐŰù˰ěù˰ãĕùĖĸă˰Ŕý˰ʯĂğù˰ĮþăĚŎ˰ŔŊʭńŎ˰ŐŰù˰ĵŘīŘŎ˰ʭý˰ĚĄĤŞý˰ĚēíʲĕŘģ

ˈäŰʭµþįʭþį˰ŔµŎŦķ˰˫ʭáĖµŰĕ˰ěù˰ĚŞĠŀă˰ęĕ˰ŏí˰ĚŞćðă˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēùˇ˰ˉãĖµþŞŎ˰ĚÝʭµĿ˰Ėµ˙ĐŎ˰ʯˈ˰ĚŞćðµă

ĚŞĠŀă˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēùˇ˰ˉãęŘģí˰ŐŞĠď˰ʯˈ˰äâőŘâ×˰äğęĚýćðăŞĚ˰ęĕ˰āʭµ÷ùĚŃ˰ĽŦĄēùĂµģùĕĚýʭŕ˰ã

˰ãĚŞĠŀăĶ˙ČŎþŊùŞŏʭˇ˰ˉãĕùĕ˰äµŋķ˰ĚŀĴŎ˰ŗ˰ĖőŗùĚá˰Ŕ˙ŞČő˰ʯĕùÚőĚþÝù˰ãĖŖŎ˰ʯˈāʭµ÷ùĚŃ˰ĽŦĄµēù˰ęĕ˰Ķþµğ

˰ ę˫ŘğōŰĚŎ˰ˇ˰ˉäŒŞĠďĚŞŎ˰Ė˙ĐŎ˰ĖŞğ˰ŗ˰ĶĿęù˰āùĕʭğ˰Ŕ˙įʭĿ˰ěùˈ˰ŌʭÞďťù˰āʭŰí˰ęĕ˰Ă÷ùĚŃ˰ĽŦĄēù˰ŗ˰ãĚþį

ãĕʭþķˇ˰ʯčŗęŔŋŊù˰ˉäŀČőˈŔĸŞµģ˰ŏʭµŖŞńĿ˰ŗ˰ŏùĚµĠŀŎ˰ùęí˰ęĕ˰ŏí˰Ģńő˰ŗ˰ʭýę˰ŔŰí˰ŐŞŊŗù˰ęĕ˰Ă÷ùĚŃ˰ĽŦĄēùˇ˰ʯ

˫ĕŘĄğ˰ʭīęĖ˙ĐŎ˰ŗ˰ʭŞőŋķäĚþÝù
˰


ŗ˰ˉäĿʭħ

ŔÝ˰äăťʭńŎ˰ŐŞŒ×˰ĕŘċŗ˰ʭýŰ˰ěùÜŘğ˰ĦĔµĤŎ˰āʭµŰí˰ĚŞµĠŀă˰ęĕ˰ùę˰āʭµ÷ùĚŃ˰ĽŦĄµēù˰Ģńő˰ŗ˰ĕĚÝęʭÝ

äŎ˰ĝʭğù˰Ěý˰äŰŘğ˰ěù˰ŗ˰ĖŒŒÝÛŦŎʭŕ˰Őģŗę˰ŔŰí˰ĚĄŖý˰ōŖĿ˰ãùĚý˰ùę˰Ďċęù˰äŕʭá˰ŗ˰ĚþĄĸŎ˰āʭ÷ùĚŃ˰ĢČŒğ˰ã

äŎ˰Ŕµİýùę˰äâőŘâ×˰Ŕý˰ŐĄēùĕĚÏ˰ōŖŎ˰ŐŰù˰ãùĚý˰ùĚŰě˰ʯĕęùĕ˰ĕŘċŗ˰ŔŒŞŎě˰ŐŰù˰ęĕ˰łŞńĐă˰Ţē˰ěŘŒŕ˰ʭŎù˰ˉĖőěʭğ

ù˰āùĚŞćðă˰ŗ˰ęĕ˰ʯĚŞĠŀă˰Ěý˰āʭ÷ùĚŃ˰ĽŦĄēÜăÜă˰ĕęŘŎ˰ęĕ˰Ă÷ùĚŃ˰ŐŰĖŒ×˰ŔÝ˰äăʭŰíŏíʭŕ˰ŗ˰Ōěť˰ʯ˫Ėµģ˰ŏʭµŞý

Ŕý˰
Ăğù˰ãęŗĚīŔµý˰ŗ˰ŏʭµĠőù˰ġĚµâő˰ãʭµŒýĚŰě˰ŔÝ˰ãĕʭńĄķù˰āʭŰí˰ęĕ˰˫ÚŰŗ˰Ŕµý˰ĂþµĠő˰ŗù˰ĢŰùĚµá˰ŏí˰ŉʭþőĕ

ŐŰùěù˰
Ăğù˰ōŰĚÝ˰ŏíĚŃ˰äŖńĿ˰ŗ˰äŃŦēù˰āùęŘĄğĕ˰ęĕ˰ʯŗę˰ŔŊʭńŎµŰí˰ěù˰äµÞŰ˰Ăµğù˰ŏí˰Ěµý˰äĸğ˰Ěīʭď˰āʭ

˰ŗ˰ĕęùĕ˰Ă÷ùĚŃ˰ĵŘő˰ŗĕ˰ŔÝ˰ãĕʭńĄķùŏŘŒÝʭăŔýāęŘħ˰ŔĄēùĕĚÏ˰ŏùĖý˰Ă÷ùĚŃ˰ĽŦĄēù˰ĕĚÞŰŗę˰ʭý˰˛ńĄĠŎ˰ŏĖµĤő

ĂğùŔý˰ŗ˰äŋŞŋĐă˰µ˰ äŀŞħŘă˰ġŗę˰Ŕý˰ʯ˰ˉĕŘµģ˰ŐŞµŞþă˰ŗ˰äğęĚý˰ŐŞńŰĚĿ˰ĚŞğʭŀă˰ęĕ˰äńŞþİă˰āęŘħíµŰ˰Ŕ˂ʽ

˰ ę˫Řğ˰Ŕį3pR
Ē
Ȇ. ¸PùēɊ P8 PF¸ìÞ Tã

P
*ĒǗ þ

P
ŻQú Pí

T
ó PÊO(pÌPû ĒôQȪ2ŔÝěù˰äÞŰäŰʭŒýĚŰě˰ˉãĕʭµńĄķù˰āʭķŘµīŘŎ˰ŐŰĚă

äŎ˰ŏʭŞý˰ùę˰ĂŰùĖŕ˰ŗ˰ĂŞńŊʭē˰ʭý˰ŏí˰Ŕİýùę˰ŗ˰äýŘýę˰ĖŞďŘă˰äŒĸŰ
ĖŒÝ

ʴŌŘŖŀŎ˨
äğʭŒģ

Ŕý˰ŔċŘă˰ʭý˰˫Ùùŗ˰Ŕğ˰ʯŔŊʭńŎ˰ŏùŘŒķˈĂ÷ùĚŃ˰ĽŦĄēù˰ŗ˰Ă÷ùĚŃˇ˰ʯˈĚŞĠŀă˰ˇ˰˫Ùùŗ˰ŗˈłŋē˰ˇ˰ĆµĐý˰˛ĐŎ˰ŔÝ

˰ŔŰí˰ęĕ˰Ă÷ùĚŃ˰ĽŦĄēù3
ĒǗ þÞ Tã

P
* pR

Ē
Ȇ. ¸PùēɊ P8 PF¸ì

P
ŻpÌPû ĒôQȪ Qú Pí

T
ó PÊ O(2�Ŕį˕˂ʽ
ĕŘģ˰Őģŗę˰ĖŰʭý˰ʯĂğù˰˔
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�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

Ă÷ùĚŃ˨
ľŊù


ŉŗùĂļŊ˨ęĕ˨Ă÷ùĚŃ

Ăµğù˰ŏĕĚÝ˰Ŕ˙Ş˙ī˰ŗ˰Ķ˙ċ˰ãʭŒĸŎ˰Ŕýŏíěù˰ĜµŞő˰ùę˰ŏíĚµŃ˰ŗŔĄŀá˰ŏíĚµŃ˰ŗęę˫Řµğ˰ŔµÝ˰Ėµőù˰Ŕ˙Ş˙µī˰ùę˰ʭŕ

äŎ˰ĚâŰĖÞŰ˰ʯŔŞýĚĸŊù˰čʭĐħŗ˰ŔļŋŊù˰ĉʭă˰čʭĐĨŊù˰ʯãĚŕŘċ˕˰ĖŒÝʾˀ˃˅˰ʲġʾʲ˃˂Ŕċŗ˰
˔˰ŔŞ˙Ġă˰Ăµ÷ùĚŃ

äŎ˰Ŕ˙Ş˙ī˰ĚâŰĖÞŰ˰Ŕý˰˛ŞăĚă˰ęĕ˰āʭ˙ŋÝ˰ŗ˰ĽŗĚď˰ŔÝ˰Ăğù˰ŐŞ˙ŕ˰ĜŞő˰ŏĖőùŘē˰ãʭŒĸŎ˰Ŕý˰ÜµŰ˰Ěµáù˰ŗ˰ĖőŘģ

ä˙ő˰ŔĄŀá˰Ă÷ùĚŃ˰ʯĖŰí˰ŏʭýě˰Ŕý˰ĽĚď˰ʯŏíĚŃ˰ıʭŀŊù˰āùĕĚŀŎ˰ʯäőʭŖŀħù˰üĻùę˕˰ĕŘģʾˁʿ˄ʲŁ˃˃˅˰Ķ˙ċ˰
˔

˰ʯĂ÷ùĚŃˈāù´ùĚŃ˰ˇ˰Ăğù˰ŔÝ˰Ă÷ùĚŃ˰ĵùŘőù˰äőŘáʭőŘáäŎ˰ùę
Ėőʭğę


Ōŗĕİħù˨ęĕ˨Ă÷ùĚŃčŦ

˫ĕĚÝ˰ŏʭŞý˰Ă÷ùĚŃ˰ãùĚý˰äőŘáʭőŘá˰äďŦİħù˰äőʭĸŎ˰äőíĚŃ˰ŌŘŋķ˰ŏùĖŒ˙Ĥőùĕ˰Ŕµý˰ĢŕŗÚµÏ˰ŐµŰù˰ęĕ˰ŔÝ˰Ėőù

äŎ˰˫ĖŒĠý˰ľŰĚĸă˰ŔğʲĕŘģ

ˈāù´ùĚŃʯ˰Ŕý˰ĭŘýĚŎ˰ĽŦĄēù˰ěù˰āęʭþķˈıʭŀŊù˰ˇ˰ŗˈęʭþķāùˇäďŗŰù˰ŔÝ˰Ăğù˰ĭʭµþăęù˰ęĕ˰ĽŦĄēù˰Ő

ŏí˰ĂŞŀŞÝ˰ŗ˰ŏíĚŃ˰āʭ˙ŋÝ˰ŗ˰ĽŗĚď˰ʭý˛ŞþŃ˰ěù˰µ˰ ʭŕľŞŀĔăŗĖŰĖĤă˰ŗãŘğ˰ěù˰µ˰ ŏí˰ŉʭĈŎù´ùĚŃ˫Ėµģ˰˛µńő

Ăğù˰ˇ˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭŕĚþŊù˰ʯäĤÝęě˕ʾˀ˄˃˰ʲŁʾ�ˀ˅
˔

ˈċŘă˰ŗ˰Įþµī˰Ŕµý˰ŔµÝ˰Ăğù˰äŒĿĂ÷ùĚŃ˰ŔµŞĂŀŕ˰ãʭµŕĂ÷ùĚŃ˰ŗ˰ĽŗĚµĸŎ˰ŔµőʭáŔµğ˰ãʭµŕ˰ŗ˰ĚµâŰĕ˰Ŕőʭá

Ă÷ùĚŃĂ÷ùĚŃ˰ėùŘģ˰ŗ˰ŔýʭĐħ˰ãʭŕäŎ˰ʭŕĕěùĕĚÏ˰ˇ˰ʯŌŦğù˰ęĕ˰ŏíĚŃ˰ʯä÷ʭþįʭþį˕ʾˀ˄ʿʲġʾʽˆ
˔

ʭŒĸŎ˰ęĕ˰ãęĜċ˰Őýù˰čŦİħù˰ęĕ˰äĸŎʭċ˰ãäŎ˰āʭ÷ùĚŃʲĖĠŰŘőˈ˰ĂµŞŀŞÝ˰Ŕµý˰ōµŋķ˰ěù˰āęʭµþķ˰ʯāʭ÷ùĚŃ

āʭ˙ŋÝ˰ãùĕùŏíĚŃ
Ăğù˰ûŘĠŒŎ˰ŏí˰ãŗùę˰ŗ˰˛Ńʭő˰Ŕý˰ŔÝ˰äĿŦĄēù˰
Ăğù˰ĂŞŀŞÝ˰ŐŰù˰ĽŦĄēù˰ŗ˰ˇ˰ʯäŋĬĿ˕

ŔŎĖńŎ˰ʯōŰĚÝ˰ŏíĚŃ˰āʭ÷ùĚŃ˰ĒŰęʭă˰Ěý˰ãùʾˀ˅˅ʲ˄ˆ
˔

Ķ˙ċ˰ÜŰ˰ęĕ˫ĕęŗí˰ŐŞŒ×˰Ă÷ùĚŃ˰ľŰęʭĸă˰ěù˰ãĖŒýʲĖőùˈŏĖőùŘē˰ʯĂ÷ùĚŃōŰĚÝ˰ŏíĚŃʯĂğù˰äµĴŀŊ˰ĝʭğù˰Ěý

ä˙ő˰äŃĚĿ˰ʯĂğù˰˫Ėģ˰ĂŰùŗę˰ŗ˰˛ńő˰ŔÝ˰ŔµÝ˰ŏùĚµâŰĕ˰ŏĖµőùŘē˰ŗ˰Ĳµŀŋă˰ʭµŰ˰ŗ˰Ėģʭý˰āĚĬď˰ŏí˰ĕŘē˰Ĳŀŋă˰ŔÝ˰ĖŒÝ

Ű˰ŔÞőí˰ěù˰ōķù˰ˉĂğù˰ŔĄĿĚá˰ęùĚŃ˰ŏʭĤŰù˰ĖŞŰðă˰ĕęŘŎ
ĖŒµģʭý˰Ěµŀő˰ĖµŒ×˰ʭŰ˰Ü˰ˇŔý˰Ăµ÷ùĚŃ˰äŕʭµá˰ŔµĄþŊù˰ÜµŰ˰āęŘµħ

ˈĲŀŊ˰ˇäŎ˰ĂŰùŗę˰Ŕċŗ˰ÜŰ˰ŗłŀĄŎ˰ŗ˰ĕŘģ˰ĂµŰùŗę˰Ŕµċŗ˰ÜµŰ˰ěù˰ĢŞµý˰Ŕµý˰Ăµ÷ùĚŃ˰äŕʭá˰ŗ˰Ăğù˰´ùĚńŊù˰ŐŞý˰ŔŞŋķ

äŎľŋĄĔŎ˰ŗ˰ĕŘģŔŎĖńŎ˰ʯäŋĬĿ˕˰Ăğù˰´ùĚńŊù˰ŐŞý˰ŔŞĿ˰ʯōŰĚÝ˰ŏíĚŃ˰āʭ÷ùĚŃ˰ĒŰęʭă˰Ěý˰ãùʾˀ˅˅ʲʻʴ
˔

ĚŞĠŀă˨
û

ŀă˰ûʭý˰ęĖĨŎ˰ʯĚŞĠŀăĕʭŎ˰ěù˰˛Şĸ˫ˈĚĠ˓
ˎ
Ŀ˰ˇ˰
ĂğùˈĚĠĿ˰ˇ˰Ŕµŋ˙ċěù˰äµŀŋĄĔŎ˰äőʭµĸŎ˰Ŕý˰ĂļŊ˰üĄÝ˰ęĕ

ˈŏʭŞý˰ˇʯûĚĸŊù˰ŏʭĠŊ˰ʯęŘĴŒŎ˰Őýù˕ʾˁʾˁ˰ʲŁ˂�˂˂˰ʯ˔ˈŔőʭýù˰ˇ˰ŗˈŗ˰ùĖµŞÏ˫ĖŞµģŘÏ˰ĚµŎù˰ŐĄēʭµğ˰ęʭÞµģí˰ˇ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʯãĖŞýĜŊù˕˰ʲĝŗĚĸŊù˰ĉʭăˀʯäýʲʭăˁ˄ʽ˰ʯ˔ˈ´äģ˰ŏĕùĕ˰ĎŞīŘă˰ŗ˰ŏʭŞý˰ˇ˰ʯĝęʭµĿ˰Őýù˕˰Ăğù˰˫Ėģ˰ŉʭ˙ĸĄğù

Ŋù˰ĞŞŰʭńŎ˰ōČĸŎ˰ʯŔļŋʾˁʿˆʲŁ˅ʾ˅
˔

ˈ˰ŉʭµńĄőù˰ęĕ˰ŔµÝ˰ęùŘµģĕ˰ŗ˰˛ÞµĤŎ˰ĲµŀŊ˰ěù˰ŌʭŖýù˰ŏĕŗĕě˰ʲěù˰Ăğù˰āęʭþķ˰ŏùĚĠŀŎ˰čŦİħù˰ęĕ˰ĚŞĠŀă

˰
Ăğù˰ŉʭÞģù˰ęʭ×ĕ˰ŗ˰ʭğęʭő˰ʯĚĴőĕęŘŎ˰ãʭŒĸŎ˕ˇ˰ʯŏùĚĠŀŎ˰ŗ˰ĚŞĠŀă˰ʯĂĿĚĸŎʾˀ˅ʽ˰ʲġʾ�ʾ˄
˔

łŋē˨
ĉ

˰˫Ùùŗˈłŋē˰ˇě˫ùĖőù˰äŒĸŎ˰ŔýŏŗĖµý˰ŔµÝ˰Ăµğù˰äµĠÝ˰łŊʭµē˰ŗ˰Ăğù˰ĚŰĖńă˰ŗ˰ãĚŞá˰Ŕńýʭµğ˰ʭµý7˰ʯäµŋþŃ

ě˫ùĖőùäŎ˰ĕʭČŰù˰5ãĚŞá˕˰ĖŒÝãĕʭýíěŗĚŞĿ˰ʯĮŞĐ˙Ŋù˰ĝŘŎʭńŊù˰ʯʾˁʾ˂Ł˰ʲˀ�ˀʾʽ˔�

ʵĚŞĠŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨Ģńő˨


ʲĖőęùĕ˰äŰùĜĠý˰Ģńő˰ĚŞĠŀă˰ęĕ˰ŔÝ˰Ăğù˰ĂŊʭď˰ŗĕ˰ãùęùĕ˰ʯĂ÷ùĚŃ˰Ŕċŗ˰ĖŒ×˰ʭŰ˰ŗĕ˰ęĕ˰ʭŒĸŎ˰ĚŞŞļă

˰ʲŉŗù˰äŒĸŎ˰ŗ˰ĲŀŊ˰ęĕ˰ĽŦĄēù˰ŏʭÞŎù˰ʭýŔ˙ŋÝ˰ÜŰ˰ęĕ˰ŏĖģ˰Ķ˙ċ˰ʲŌŗĕ˰ˉ˰ʭµý˰äµŒĸŎ˰ŗ˰ĲµŀŊ˰ęĕ˰ĽŦĄēù


Ŕ˙ŋÝ˰ÜŰ˰ęĕ˰ŏĖģ˰Ķ˙ċ˰ŏʭÞŎù˰ŌĖķĕ˰ęʭŞĠý˰ãęùĘáĚŞćðă˰ŐŰùŏíěù˰ĚŞĠŀă˰ę˰ŔÝ˰Ăğŗę˰ıʭŀŊù˰ěù˰äÞŰ˰āŘþć

ùĚŃ˰ÜŰ˰ęĕ÷Ăʯ˰ęŘĴŒŎ˰ěùŏʭ˙ŕùĚŃ˰ęĕ˰ĲŀŊ÷˰ùę˰ĚâŰĕ˰Ă˰ęʭÞģíäŎʭŒĸŎ˰ʭŰ˰ŗ˰ĖŒÝäŰĻŏíěùĚŞùęäŎ˰ŏʭµŞý˰ĖµŒÝ

ŔÝäŎ˰ŏí˰ęĕ˰ŏŘáʭőŘá˰ĚŞğʭŀă˰üþğ
ĕĕĚáŐŰùĚýʭŒý˰āʭµ÷ùĚŃ˰ŏŦµİý˰üþğ˰Ă÷ùĚŃ˰ÜŰ˰ŉŘþŃ˰ʯĕęùŘŎ˰äēĚý˰ęĕ

ä˙ő˰ĚâŰĕĕŘģ˰ŗäŎŏùŘăĢńőʭŕāʭµ÷ùĚŃ˰ĽŦĄµēù˰ãùĚý˰äőŘáʭőŘá˰ãĚŞĠŀă˰ã˰ˉĕĚ˙µģĚýŔµŋ˙ċěù˰ŐŞµŞþă˰ʲ

˰ŏĕĚÝ˰˫ĕĚĄĠá˰ʯŔŰí˰äőʭĸŎ˰ŔŒŎùĕʯŔŰí˰äőʭĸŎ˰ĽŦĄµēù˰ōŕŘµă˰ĶµĿę˰ŗ˰äµŰùĕě˰ŌʭŖŰù˰ʯŔŰí˰Ěý˰ĕęùŗ˰āťʭÞģù˰ĶĿĕ

ùę˰Ă÷ùĚŃ˰ÜŰ˰Ěý˰ĚŞğʭŀăĕĚ˙ģĚý˕˰ʲÛ
ęʯĶĿęùʯäŒŞĠďĚŞŎĽŦĄēùāʭ÷ùĚŃĶþğęĕĚŞµĠŀăę˫ŘµğʯōŰĚµŎ

āʭĸŊʭİŎĂ÷ùĚŃʯŏíĚŃę˫ŗĕ˃ʯę˫ʭ˙ģʾʾʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˄˰ʯãęŘģí˰ˉˈ˰ęĕ˰āʭµ÷ùĚŃ˰ĽŦĄµēù˰ĚŞćðµă

ĚŞĠŀăˇʯŔŎʭŒŋĨĿĢŕŗÚÏʭŕãäőíĚŃ˰ʯʾˀ˄ˆġ˰ʯʵʶ	ʵʷ˰ʯKWWS���PDDUHITXUDQ�FRP˔


ˀÛŦŎ˨
ľŋĄĔŎ˨āʭ÷ùĚŃ˨äğęĚý˨ãʭŕ

Ŕý˰ʯľŋĄĔŎ˰āʭ÷ùĚŃ˰äğęĚý˰ãùĚýĚŃ˰˫ÚŰŗŏí˰ĢČŒµğ˰ãùĚµý˰äÝŦŎ˰ĖŰʭý˰ʯʭŒĸŎ˰ęĕ˰ęùĘáĚŞćðă˰āʭ÷ù˰ęĕ˰ʭµŕ

˰
Ăģùĕ˰Ăğĕ˰ŗ˰ľµŋĄĔŎ˰āʭµ÷ùĚŃ˰äµğęĚý˰ãùĚµý˰ãĕĖµĸĄŎ˰ãʭµŕęʭŞĸŎ˰äµőíĚŃ˰ŌŘŋķ˰ŏùĖŒ˙Ĥőùĕ˰ŗ˰ŏùĚĠŀŎ

ŏí˰ęʭþĄķù˰ĢČŒğĚĴő˰ęĕ˰ʭŕŔĄĿĚáä˙ő˰Ŕþăę˰ÜŰ˰ęĕ˰ùę˰Ŕ˙ŕ˰ŔÝ˰ĖőùĖŒőùĕ˕äŒŞŎùʯŏʭŞăùĚýʯ˰ŗ˰˛µŎùŘķ˰äµğęĚý

äµőùĚÞŒŊ˰˛µīʭĿ˰ŔµŋŊù˰ĂµŰí˰ŗ˰ŏíĚŃ˰ŌŘŋķ˰ŏùĖŒ˙Ĥőùĕ˰˫ʭáĖŰĕ˰ěù˰ŏíĚŃ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ãʭŕĕĚýęʭÝ˰ʯ˰ ę˫ŗĕ˄˰ʯ

˰ ę˫ʭ˙ģʾˀ˰ŏʭĄĠŎě˰ŗ˰ĜŞŰʭÏ˰ʯʾˀˆ˅āęʭþķ˰ĕęùŘŎ˰ŐŰù˰Ŕŋ˙ċěù˰
˔˰ĂĐħ˰ʲěù˰Ėőùōğę˰ʭý˰ĂńýʭİŎ˰ʯĖŒğ˰ĮĔŊù

äýĚķ˰ŏʭýě˰ĖķùŘŃ˰ʭý˰ĂńýʭİŎ˰ŗ˰ľĐĨŎ˕˰ʯäŋĬĿŔŎĖńŎ˰ʯōŰĚµÝ˰ŏíĚŃ˰āʭ÷ùĚŃ˰ĒŰęʭă˰Ěý˰ ãùʾˀ˅˅ʲʾˁˁ	ʾ˂ˆ
˔˰ěù



ʻʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˫ĕùĕ˰ęùĚµŃ˰ęʭµŞĸŎ˰āʭµ÷ùĚŃ˰ĽŦĄēù˰äğęĚý˰ãùĚý˰ŏùĚĠŀŎ˰ěù˰äēĚý˰ŔÝ˰ä÷Ĝċ˰ĕęùŘŎäŎ˰ʯĖµőù˰Ŕµý˰ŏùŘµă˰ĹŘµŋý

ĲŀŊ˰äŰʭþŰě˰ŗ˰ʭŒĸŎ˰āŘŃ˰ʯãŘŒĸŎ˰üğʭŒă˰ʯäŰʭŒĸŎ˰ʯäŒŞĠď˰üŞį˰ʯãŘĬăĚŎ˕ˈęĕ˰ãĚĤĔŎě˰˫ʭáĖŰĕ˰ĕęŘµŎ

āʭ÷ùĚŃˇŒŋĨĿ˰ŗĕ˰ʯĝ˰ʯŏíĚµŃ˰āʭµ÷ùĚŃ˰äµ˙ŋķ˰ŔŎʭ˄˰ġ˰ʯʾʿ˰ŏʭĄµĠýʭă˰ŗ˰ęʭµŖý˰ʯʾˀˆ˅ʲʿ˄˰ʯĂŞĐµĨĿù˰ʯ˔

˰ʯãĖµþŞŎ˰ĚÝʭµĿ˕˰äµŰùŗę˰ŗ˰äµŋńķ˰ŔŊĕù˰ʯŁʭŞğˈ˰ŔµŎŦķ˰˫ʭáĖµŰĕ˰ěù˰ĚŞµĠŀă˰ęĕ˰ŏí˰Ģµńő˰ŗ˰āʭµ÷ùĚŃ˰ĽŦĄµēù

äŰʭþįʭþįˇ˰ʯʾˀˆʽʲˆˀ˰ʯäŃŗė˰ʯãĕĜŰù˕˰ŌĕĚŎ˰ŔŎʭķ˰Ă÷ùĚŃ˰ʭý˰ĂńĿùŘŎ˰ʯ˔ˈäÏ˰üµĄÝ˰ęĕ˰ŔŎʭķ˰Ă÷ùĚŃ˰äŰŘċ

˫Ėğ˰ãĚŞĠŀăãʭŕĂ÷ùĚŃ˰ĎŞċĚă˰ęĕ˰ŏí˰Ģńő˰ŗ˰ĂĠĔőˇ˰ʯʾˀˆ˃ʲ˃ˀ˰ĽŦĄµēù˰äýʭµŰěęù˰ęĕ˰
ĕĚµÝ˰ ę˫ʭģù˰˔

Ŕý˰ʯĚĴőĕęŘŎ˰ŔŰí˰ęĕ˰Ă÷ùĚŃäŎ˰˫ĕʭŀĄğù˰ʭŕęʭŞĸŎ˰ŐŰù˰ěù˰üğʭŒă
ĕŘģ

ˁ˨ŔŰí˨ĚŞĠŀă˨ęĕ˨Ă÷ùĚŃ˨ĽŦĄēù˨äğęĚý˨
3Ż ĒǗ þ PÞ Tȭ
P
* pȆ. ¸ùɊ8pÌû SôÁ Qú Pí

T
ó PÊ O(2

Ń˰ĽŦĄēù˰ĕʭČŰù˰ęĕ˰ęùĘáĚŞćðă˰˛ŋķ˰˫Ė˙ķ˰ěùāęʭþķ˰āʭ÷ùĚĖőù˰ʲěùˈĽŦĄēùŔČŖŊʭŕˇʯˈĕŘµþőûùĚµķù

ęĕĮēäýĚķˇʯˈŏĕŘþőŌʭČķùʭŰŔİńőŗŏʭµĤőęĕĽŗĚµďˇʯˈʭµŖĄċùŏʭµŰęʭŃ˰ŗ˰ŔýʭĐµħ˰ãĕĚµĿ˰āùĕˇ˰ŗ

ˈ˰ŏĕŘþőō÷ŦķùĖĄýù˰ŗ˰ľŃŗ˰ŗ˰ãĖőŗʭČğˇʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ĖŞŖĄ˙Ŋù˰ʯĂĿĚĸŎ˕ʾˀ˅˅˰ʲġʵ�ʴʶ˰ŐŰùĚýʭŒý˰˔

ĚŰĘÏʭőęʭÞőù˰ĂńŞńď˰ÜŰ˰Ă÷ùĚŃ˰ĕĖĸă˰Ăğù˰ʭµă˰ʯĂµğù˰ĚćòŎ˰ʯŔŰí˰ÜŰ˰ĚŞĠŀă˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰Ŕý˰ŔċŘă˰ŗ

˰ŏùĚĠŀŎ˰ěù˰äēĚý˰ŔÝ˰äŰʭċäŎ˰ŏʭŞýęùĕő˰ĖŒĄģùĕ˰ĂŕùĚÝ˰üŕĘŎ˰ŏʭáęĜý˰Ė˰ŔÝ˰ŌŗùĖă˰Ă÷ùĚŃ˰ÜŰ˰Ěý˰ʭŖŒă˰ŏʭĠőù

Ėģʭý˰ŔĄģùĕ˕˰ʯäğŘį˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþĄŊùäý˰ʲʭăʾ˰�˄˔
˰ŔĄþŊù˰Ěáù˰ĚĠŀŎ˰Ăµ÷ùĚŃ˰ŔµÝ˰Ėµģʭý˰ęŗʭý˰ŐŰù˰Ěý

ʯĊŰùęʭŖŒă˰ĚŞĠŀă˰ŗ˰ľŋĄĔŎ˰āʭ÷ùĚŃ˰Ŕý˰ʭŒĄķù˰ʭý˰ĖŰʭý˰ʯĂĠŞő˰äĸŃùŗ˰Ă÷ùĚŃŏíʭµŕĎŞĐµħ˰Ŕµý˰ŗ˰Ăµ÷ùĚŃ˰ŐŰĚă

˰
ĖýʭŰ˰Ăğĕ˰ʭŒĸŎěù˙ŕŐŞ˰ŌʭńŎ˰ęĕ˰ŗę˰ŗ˰˛ŞŋĐăĄ÷ùĚŃ˰ĎŞċĚă˰ùĖĄýù˰ĖŰʭý˰ʯä˰āʭ÷ùĚŃŔµŰí˰ľµŋĄĔŎãù˰ŔµőʭáùĖċ˰ʯ

˰ŗ˰äğęĚýĖőŘģ˰ŔĠŰʭńŎ˰ĞÐğ


ŐŞķęĕ˰ŗ˰ĶŎʭċ˰ŔŰí˰˫ʭăŘÝ˰ŉʭď3þ PÞ Tȭ
P
* pȆ. ¸ùɊ8Ż ĒǗpÌû SôÁ Qú Pí

T
ó PÊ O(2�Ŕį˕˂ʽ˰ŏʭµŕĚý˰Ěµý˰˛˙ĄµĤŎ˰˔

äŎ˰āʭþćù˰ĖőŗùĖē˰ãùĚý˰ùę˰ Ě˫ĨĐŒŎ˰ĂŞýŘýę˰ŔÝ˰Ăğù˰ĂŞńŊʭē˰ŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏùĜŞ˙Ŋù˰ʯäŰʭþįʭþį˕˰ʯĖŒÝ

ʾˁʾ˄˰ʲŁʾˁ�ʾ˃˄ãĕùŘċ˕ Ėģʭý łŊʭē ŗ ˛ķʭĿ ŔÝ Ăğù û˒ę äĠÝ ùĚŰě ˉ˔˰ʯŏíĚµŃ˰ęĕ˰ĖµŞďŘă˰ʯäŋŎíʾˀ˅ˆ

˰ʲġʿ�ʾʽ˃ő˰ĕęŘŎ˰ĂŞńŊʭē˰˔�āŘµþÞŒķ˕˰Ăµğù˰łŊʭµē˰ĖµőŗùĖē˰ʯĖőęùĕ˰ŉŘþŃ˰Ŕ˙ŕ˰ŗ˰ĂĠŞő˰äĠÝ˰ĵùĜ˃ʾ˰ěù˰˔

äŎ˰Ăµýʭć˰ĜŞő˰äŖŊù˰ĂŞýŘýę˰ʯŏʭâ˙ŕ˰ġĚŰĘÏĕęŘŎ˰łŰĚį˰ŐŞ˙ŕ˰äµŀŋĄĔŎ˰˫Řµċŗ˰ʯŔµŰí˰ŐµŰù˰ĚŞµĠŀă˰ęĕ˰
ĕŘµģ

ŏʭŞýäý˰ʯōŰĚµÞŊù˰ŏíĚµńŋŊ˰ĮŞğŘŊù˰ĚŞĠŀĄŊù˰ʯãŗʭİŒį˕˰ĖőĚâŰĖÞŰ˰ĖŰòŎ˰ʯäēĚý˰ŔÝ˰ʯ˫Ėģ˰ʲʭµăˆ�ʾʾˀ˰ŗĕ˰ŔµĄþŊù˰˔

˰ľŋĄĔŎ˰Ă÷ùĚŃ˰ěùĚĿ˰ęĕˈŔńŋē˨´äģ˨˛Ý˨äİķù˨ãĘŊù˰ˇ˰ęĕ˰Ōť˰ĎĄµĿ˰ŗ˰ŏŘÞğˈŔµńŋē˰ˇ˰ĵŘµő˰ěù˰ŔµÝ˰˫Ėµģ˰ŏʭµŞý

˰āðŞŕ˰ęĕ˰ĽŦĄēùāęʭþķûùĚķù˰˛ŞŊĕ˰ŔýĂğùäŰŘē˕ʯŏʭŞþŊùäý˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ʯʭµăʵʳʹ˰µʵʳʷ˰ŗ˰˔

ŗę ŐŞ˙ŕ ěù ʯĂğù ęùĘáĚŞćðă ʭŒĸŎ ęĕ äĄ÷ùĚŃ ĽŦĄēù ŐŞŒ×
ˍ
ʭĸİŃ˰Ăğù˰Ōěť˰ĚĠŀŎ˰ĚýŏíʭŕĖőùĖý˰ùę˰ãęʭŞĸŎ˰ŗ

˰ĢČŒğ˰ãùĚýŏíʭŕĖģʭý˰ŔĄģùĕ˕äý˰ʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķ˰Őýù˰ʲʭăʾ�˂ʾ	˂˃
˔



ʻʺ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰Ă÷ùĚŃˈŔˏńˎŋ˓ēˎ˰ˇ˰ŗ˰Ăğù˰ęŘŖĤŎˈŔˏńˎŋˎēˎ˰ˇüŞÝĚă˰ŗ˰Ăµğù˰ęŘŖµĤŎĚŞĻ˰Ăµ÷ùĚŃŏí˰Ěµý˰äăŗʭµŀĄŎ˰ãʭµŕ˰ʭµŕ

Ă÷ùĚŃ˰āŗʭŀă˰
Ăğù˰üăĚĄŎýŘýę˰Ěµý˰ŏí˰ĂµŊťĕ˰āʭµþćù˰ęĕ˰ĂµŞńŊʭē˰ľµħŗ˰Ŕý˰ŉťĖĄğù˰˫ŘŞģ˰ęĕ˰ʭŕ˰ĂµŞ

˰Ģµńő˰˛µŞŋĐă˰ĜµŞő˰ŗ˰ŔŰí˰ĚĄŖý˰ōŖĿ˰ãùĚý˰Ă÷ùĚŃ˰ŗĕ˰Ěŕ˰ãʭŒĸŎ˰ŔőʭáùĖċ˰äğęĚý˰ŗę˰ŐŞ˙ŕ˰ěù˰ʯĂğù˰ęùĘáĚŞćðă

äŎ˰ãęŗĚī˰ĚŞĠŀă˰ęĕ˰ĚâŰĖÞŰ˰ʭý˰ľŋĄĔŎ˰Ă÷ùĚŃ˰ŗĕ˰ŐŰù˰äįʭþăęù
ĖŰʭ˙ő

˨ŔŰí˨ĚŞĠŀă˨ęĕ˨ęŘŖĤŎ˨Ă÷ùĚŃ˨ĚŞćðă˨äğęĚý˨
ľŊù3
PF¸
P
ì¸PùSQɊ P8LR

SP
Ȇ.þ PÞ Tȭ

P
*SP QǗO( T

P
ŽQú Pí

T
ó PÊSPôQȪK PÌ Pû2

˰ʯĕęùĕ˰ĕŘċŗ˰äŋĸĿ˰ĕŘċŘŎ˰ľďʭĨŎ˰ęĕ˰ŔÝ˰ãęŘŖĤŎ˰Ă÷ùĚŃ˰ęĕˈŔˏńˎŋ˓ēˎ˰ˇŔý˰ŗ˰Ōť˰ŏŘÞğ˰ʭý˰ōğù˰āęŘħ

äŎ˰˫ĖŕʭĤŎäŎ˰ęŘŖ˙ċ˰Ă÷ùĚŃ˰ùę˰ŏí˰äőùĚĠŀŎ˰
ĕŘģĖőęʭ˙ģ˕˰ʯĚŰĖµńŊù˰ĎĄµĿ˰ʯäőʭÝŘģʾˁʾˁ˰ʲŁˀ�ˁˀ˂˰˔

˛ĸĿ˰ùĚŰě˰ˉĕęùĕ˰ĕŘċŗ˰äőùŗùĚĿ˰ãĚŞĠŀă˰ĽŦĄēù˰ʯŏí˰ęĕ˰ŔÝˈäİˎķ˓
ˎ
ï˰ˇŊŘµĸŀŎ˰ŗĕäŉŘµĸŀŎ˰ŗ˰Ăµğù˰ʯŏí˰ŉŗù

ĘēùŉŘĸŀŎ˰ŗ˰ʭİķ˰˫ĖŒŒÝ˫ĖŞĤĔý
ˑ
ĵʭĄŎ äŒĸŰ ˉ˫ĖģĘēù ŌŗĕĂğù˰˫Ėģ˕˰ʯäĿùŘŊù˰ŘĐŒŊù˰ʯŐĠďʾˀ˅ˁ˰ʲġ

ʿ�ʾ˃˃ŉŘĸŀŎ˰ęĕ˰ŔŰí˰üŞÝĚă˰ĵŘő˰Ŕý˰ĚŞğʭŀă˰ĽŦĄēù˰ŐŰù˰ŗ˰ˉ˔˰ãʭŕˈäİˎķ˓
ˎ
ï˰ˇ˰ãùĚµý˰ľŋĄĔŎ˰äőʭĸŎ˰Ŕý˰ĜŞő˰ŗ

ˈ
˒ˎ̨ Ýˏ¶́ ˓Ŝģˎ˰ˇ˰ŗˈŔˏµńˎŋ˓ēˎ˰ˇäŎĚýŐŰùěù˰
ĕĕĚáŃù˰ʯŗę˰ʯŔŰí˰ãĚŞĠŀă˰äőʭĸŎ˰ŗ˰üŞÝĚă˰āŗʭŀă˰Ŕý˰ŔċŘă˰ʭý˰ŏùĚĠŀŎ˰ŉùŘ

ŔĄğĕäŎ˰ãĖŒý
ĕŘģ

ıʭĐŊ˨
ÜŰˈç̨ ÝˇŔý˨ŏùŘŒķŉŘĸŀŎ˨ŌŗĕŗˈŔˏńˎŋ˓ēˎˇŔý˨ŏùŘŒķ˨ŉŘĸŀŎŉŗù

ŉŘĸŀŎ˰ŐŞý˰ĚŞēðă˰ŗ˰ōŰĖńă˰ıʭĐŊ˰ãʭŕˈäµ
ˎ
İķ˓

ˎ
ï˰ˇüŞÝĚă˰Ŕµŋ˙ċěùŌŗĕ˰ŉŘµĸŀŎ˰ŔµÝ˰Ăµğù˰äŰʭµŕˈ

ç
˛µÝ

ä
ˎ
ģ¶́ˇ˔˫Ėģ˰ʭİķ˰ŔÝ˰ãĜŞ×˕˰ˉʯŉŗù˰ŉŘĸŀŎ˰ĚýˈŔ

ˎ
ńŋ
ˎ
ē˰ˇŔý˰˫Ėµģ˰ŌĖµńŎ˰ŏĕŘý˰äŋħù˰ĕŘĨńŎ˰ŗ˰ĂŞ˙ŕù˰˛ŞŊĕ

˰ʯŐŞŀŊʭĔ˙Ŋù˰ŌùĜŊù˰äĿ˰ŐŞŃĕʭĨŊù˰ĊŖŒŎ˰ʯäőʭģʭÝ˕˰Ėģʭýʾˀˀ˃˰ʲġ˂�ˁ˄ˀ˰äµĿ˰äőʭµĸ˙Ŋù˰čŗę˰ʯäµğŘŊí˰ˉ

˰ʯōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀăʾˁʾ˂˰ʲŁ˅�˂ʾˁ
˔

ĚýʲĂğù˰ęŘĨĄŎ˰ŔŰí˰ãùĚý˰äħʭē˰ŗ˰Ōʭķ˰äőʭĸŎ˰üŞÝĚă˰ŐŰù˰ĝʭğù

˨ãʭŒĸŎ˨
ŉŗùäŃŘŋĔŎ˨Ěŕ˨Ŕý˨ĉʭĄĐŰʭŎ˨Ŕ˙ŕ˨ãʭİķ˨ʲŌʭķ

ˈĂńŋē˰ãùĖĄýù˰ěù˰ĢăʭŃŘŋĔŎ˰Ŕý˰ŔÝ˰Ăğù˰äĠÝ˰ʭŎ˰ęʭáĕęŗĚÏ˰Ŕµý˰ŏĖŞµğę˰ŗ˰āʭµŞď˰ŔµŎùĕù˰ãùĚµý˰ĜŞő˰ŗ

Ă˙ĸő˰ĵùŘőù˰ʯĢŒŰĚĿí˰ĽĖŕʯùę˰ŏʭĤċʭĄĐŰʭŎ˰ŗ˰ʭŕ˕˰ŗ˰ĝʭµþŊ˰ŗ˰ûùĚµģ˰ŗ˰Ōʭµĸį˰ʯŔŰŘµĠă˰ŗ˰ŉùĖµĄķù˰ěù˰ōµķù

ʭİķ˰˔


ŗ˰čʭÞőĕĚÝ˰
ˇ˰ĚŞĠŀă˰ŗ˰üŞÝĚă˰ŐŰù˰ęĕˈńˎŋ˓ēˎŔˏ˰ˇ˫Ėģ˰ıʭĐŊ˰ûę˰ŁŘŋĔŎ˰ãʭŒĸŎ˰Ŕý˰ʯäőʭģʭÝ˕˰Ăğù

˰ʯŐŞŀŊʭĔ˙Ŋù˰ŌùĜŊù˰äĿ˰ŐŞŃĕʭĨŊù˰ĊŖŒŎʾˀˀ˃˰ʲġ˂�ˁ˄ˀ˰ĪŎùŘµĻ˰ł÷ʭµńď˰Őµķ˰ĽʭµĤÞŊù˰ʯãĚĤĔŎě˰ˉ

˰ʯ˛ŰĜŒĄŊùʾˁʽ˄˰ʲŁˀ�˃˄˔
˫ĕŘŎĚĿ˰ŐŞŒ×˰ùĖē˰ʭŰŘáʲĂğùˈäģ ç̨ Ý Ŕńˎŋē äİķï ãĘŊù ʭŒý˒ę´ˇ˰Ŕċŗ˰ŐŰù˰ˉ

˰ŔŰí˰üŞÝĚă˰ŗ˰ʭŒĸŎ˰ĚŞĴő3
T÷Rõ Tôȱ¸¾) PJQIý QöQ

T
ǻ
P
²B PÑ ¸õ ĕǗ2˰�ōŞŕùĚýù˕ˀˁ˰˔ĖŞğ˕˰Ăğù˰ŏʭµŞþŊù˰ĦŞµĔŋă˰ʯäīę

äý˰ʯŏíĚńŊù˰āùěʭČŎ˰äĿʲʭăʿʿ˃
˔
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�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

Ă˙ĸő˨ãʭİķ˨ʲĥʭē˨ãʭŒĸŎ˨
ŌŗĕŌĕĚŎ˨Ŕý˨ʭŞőĕ˨ãʭŕ

ˈĂ˙ĸő˰ʯŌĕĚŎ˰Ŕý˰ŔÝ˰Ăğù˰äĠÝ˰ʭŎ˰ęʭáĕęŗĚÏʭİķ˰ùę˰ʭŞőĕ˰ãʭŕ˫ĕĚÝĶ˙ČŎ˰ʯäğĚþį˕˰Ăğù˰äµĿ˰ŏʭµŞþŊù

˰ʯŏíĚńŊù˰ĚŞĠŀăʾˀ˄ʿ˰ʲġ˄�ʿˀʭģ˰
˔˰ŔµŰí˰ʭµŒĸŎ˰ŐŰù˰Ėŕ3
ĒôBQȪ

M
¸BäāR PŇ R=T8

P T
Ą. RƖ ¸Bõ TôBȲ

P
ò PëB

P
ó PÊ pR

Ē
Ȇ. PýB Qû

pýP¿ TÑ.2� Ě˫ńý˕ʿˆ˰˔˰ÿĖµķ˰ŗ˰ęùĚµğšù˰ľµĤÝ˰ʯãĖµþŞŎ˕˰Ėµőęùĕ˰ĂŊťĕ˰ãĖŞďŘă˰ĂĿĚĸŎ˰Ěý˰ŗĕ˰Ěŕ˰ŔÝ˰Ăğù

ʯęùĚýšùʾˀ˄ʾ˰ʲġ˃�ʾˀʾ˰ʯŔċŗ˰ŐŰù˰ęĕ˰
˔ˈłŋē˰ˇ˰ŗ˰ŌĕĚŎ˰Ŕýˈäģ
˒
˛Ý˰ˇĂ˙ĸő˰ŔýãʭŕĚŞµĠŀă˰ʭµŞőĕ˫Ėµģ

˰ˉĂğùäŊʭďęĕŔŒŰĚŃ˰ŔÝĕŗĖĐŎ˰Ěý˰ãù˰äŰʭµŒĸŎ˰ŔµŰí˰ŁʭŞµğ˰ŗ˰ıʭµŀŊù˰ěù˰ŗ˰ĕęùĖő˰ĕŘċŗ˰ʯʭŒĸŎ˰ŐŰù˰Ŕý˰ŔŰí˰ŏĕĚÝ

äŎ˰˫ĖŞ˙ŖĿ˰Ōʭķ˰ęĕ˰ŔÝ˰Ăğù˰Ăŋķ˰ŐŰù˰Ŕý˰ĖŰʭģ˰
ĕŘģˈĶ˙ČŎŏʭŞþŊù˰ˇ˰ʭµý˰ŉŘµŃ˰ŐŰĚµēí˰˫ʭâŰʭċ˰ęĕ˰Ŕċŗ˰ŐŰù

ˈ˛ŞŃ˰ˇ˫Ėģ˰čĚİŎĂğù


˰ŔŰí˰ęʭĄēʭğ˰ŗ˰üŞÝĚă˰äēĚý˰ŔÞőí˰ĕŘċŗ˰ʭý3þ PÞ Tȭ
P
*SP QǗT PŽO(Qú Pí

T
ó PÊ2Ŕý˰ùęŔőŘáäŎ˰ãù˰Ěµŕ˰ãùĚµý˰ŔÝ˰ĖŒőùĕ

ŏĕŘý˰Ōŗĕ˰ʭŰ˰ŉŗù˰ŉŘĸŀŎ˕˰üŞÝĚă˰ĵŘő˰ŗĕˈŔńŋē˰˔ˇäý˰ʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķ˰Őýù˕˰ĕęùĕ˰ĂŞďŦħ˰ʲʭµă

ʾ˃�ʾʿˆ˫Ėķ˰
˔äŎ˰ĚăŘÞŞő˰ŗ˰ĚăĚŕʭĳ˰ùę˰ŉŘĸŀŎ˰ŗĕ˰ĚŞēðă˰ŗ˰ōŰĖńă˰Ŕċŗ˰ŐŰù˰ãùĖŒőùĕ˕˰˛ŞŖµĠĄŊù˰ʯãĜµċ˰Őýù

ʯ˛ŰĜŒĄŊù˰ŌŘŋĸŊʾˁʾ˃˰ʲŁʿ�ˆ˰ʯãŗʭĬŞþŊù˰ĚŞĠŀă˰äŋķ˰ãŘőŘńŊù˰ĀŞģʭď˰ʯãŘőŘŃ˰ˉʾˁʿʿ˰ʲŁʾʿ�ˀ˃ʾ˰ʭŎù˰ˉ˔

˰ŗ˰Ăğù˰Ěŕʭĳ˰ĽŦē˰ʯŉŘŃ˰ŐŰùˈ
˒
˛Ý˰ˇ˰ŗ˰ŉŗù˰ŉŘĸŀŎˈŔµńŋē˰ˇ˰ʭµŒĸŎ˰ŗ˰ĲµŀŊ˰ĂµŖċ˰ěù˰ʯĖµģʭý˰Ōŗĕ˰ŉŘµĸŀŎ

ʯäğŘŊí˕˰Ăğù˰ĚăĚŕʭĳ˰ʯōŞµĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀă˰äĿ˰äőʭĸ˙Ŋù˰čŗęʾˁʾ˂˰ʲŁ˅�˂ʾˁ˰ĽŦµē˰Ěµý˰˫ŗŦµķ˰
˔

Űù˰ʯŏĕŘý˰ĚŕʭĳŉŘĸŀŎ˰ęĕ˰üŞăĚă˰ĂŰʭķę˰ŗ˰Ăğù˰āęŗĚī˰ŏŗĖý˰ʯĚēðă˰ŗ˰ŌĖńă˰Ő˰łýʭµİŎ˰ʯʭŕōµŋķʯ˰ŗ˰˛µńķ

˰ŉťĖĄğùãĕùŘċ˕˰Ăğùäý˰ʯŔį˰ ę˫Řğ˰ʯĚŞĠŀă˰ĝŗęĕ˰ʯäŋŎí˰ʲʯʭăʿʽ
˔

ŉŘĸŀŎ˰Ģńő˰ęĕ˰üŞăĚă˰ĂŰʭķę˰ŐŰùĚýʭŒýĂďùę˰ōŖĿ˰ŗ˰ûùŘħ˰Ŕý˰ʭŕÜŰĕĜő˰ʯĚă˰ãʭµŒĸŎ˰ŐŞ˙ŕ˰ŗ˰Ăğù˰Ěă

ŉŘĸŀŎ˰ęĕ˰üŞăĚă˰ıʭĐŊ˰ʭý˰Ōʭķãʭŕˈäİķï˰ˇ˰ãùĚý˰ãęĖĨŎ˰ōğù˰ãʭŒĸŎ˰ĜŞő˰ŗˈłŋē˰ˇ˛ýʭŃ˰ŔŰí˰ěùĂµģùĕĚý

˰ùĚŰě˰ˉĂğùˈ´äģ˰ˇäŎŘ˙ķ˰ěù˰ŔÝĽʭĬŎ˰ʯĂğù˰ıʭŀŊù˰ŐŰĚăŔŞŊùˈ
˒
˛Ý˰ˇ˰ŗ˰ŔµĄĿĚáęùĚŃˈ´äµģ

˒
˛µÝ˰ˇ˰˛Ŏʭµģ

äŎ˰āʭŃŘŋĔŎ˰Ŕ˙ŕ˰ŗ˰ĕŘģˈŔńŋē˰ˇ˰ŔµÝ˰Ăµğù˰äøŞµģ˰Ěµŕ˰ʭµý˰üµğʭŒĄŎ˰äĄńŋē˰ãʭŒĸŎ˰Ŕý˰ĝʭğù˰ŐŰù˰Ěý˰ōŕ

ęĕ˰ōŕ˰ùę˰ŗù˰āʭċʭŞĄďùäŎĚý
ĕĚŞá

ıʭĐŊ˨
ŗĕˈç̨ Ý˨ˇŔýŗ˨ŉŗù˨ŉŘĸŀŎ˨ŏùŘŒķˈŔˏńˎŋ˓ēˎ˨ˇŔýŌŗĕ˨ŉŘĸŀŎ˨ŏùŘŒķ

ŉŘĸŀŎ˰üµµŞÝĚă˰ęĕ˰üµµŞăĚă˰ĂµµŰʭķę˰ʭµµý˰ŔµµŰí˰ŐµµŰù˰ĚŞµµĠŀă˛µµĸĿ˰ãʭµµŕˈäµµİķùˇ˰ʭµµý˰äµµŋÝ˰ōµµĠŃ˰ŗĕ˰ęĕ˰ʯ

ŔķŘ˙ČŎĚŰěʲĕęùĕ˰ęùĚŃ˰āŗʭŀĄŎ˰äŰʭŕ

ʾ˨āęʭþķ˨ãùĚý˨Ōʭķ˨ãʭŒĸŎ˨
ˈäģ
ç
˛Ý ä

ˎ
İķ˓

ˎ
ïŔˏ

ˎ
ń
˓
ŋ
ˎ
ē ¶́ˇ

˰˫Ùùŗ˰ŗĕ˰Ěáùˈ´äģ
˒
˛Ý˰ˇ˰ŗˈŔńŋē˰ˇŔý˰ŔĄĿĚá˰ĚĴő˰ęĕ˰Ōʭķ˰āęŘħ˰ŏí˰ãùĚµý˰äµŋÝ˰ãʭŒĸŎ˰Ŕğ˰ʯĕŘģ

äŎ˰ŏʭŞýʲĕŘģ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ãĜŞ×˨Ěŕ˨Ŕý˨āęŘħ˨ŗ˨˛Þģ˨ãʭİķ˨
ŉŗù

˰Ŕċŗ˰ŐŰù˰ęĕˈ´äģ
˒
˛Ý˰ˇĚýŌˑʭµķ ãʭµŒĸŎ Ŕý ŏí ĲŀŊ ĝʭğùˈĜµŞ×˰Ěµŕ˰ˇ˰ŗˈłµŋē˰ˇ˰ōµğù˰ãʭµŒĸŎ˰Ŕµý

ãˑęĖĨŎˈāęŘħ˰ŗ˰˛Þģ˰ˇ˰ęĕ˰ĚŞ˙ī˰ʯʭŒĸŎ˰ŐŰùĚýʭŒý˰
ĖģʭýˈŔńŋē˰ˇ˰Ŕýˈ´äģ˰ˇäµŎĚýʯäŰʭµþįʭþį˕˰ĕĕĚµá

ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋùʾˁʾ˄˰ʲŁʾˁ�ʾ˃˃˰ãʭŒĸŎ˰
˔ˈāęŘħ˰ŗ˰˛Þģ˰ˇ˰˫Ùùŗ˰ãùĚýˈłŋē˰ˇęĕ˰Ŕµğ˰ʭý˰ŔŰí

˫ĖŎí˰ĚŞğʭŀă˰ęĕ˰āŗʭŀĄŎ˰ŏʭŞý˛ýʭŃ˰ĚâŰĖÞŰ˰ʭý˰ŔĄþŊù˰ŔÝ˰ĂğùĶ˙ċʲĖőù

ʾ˰µ˛ŎʭÝ˰ʭý˰ʯĜŞ×˰Ěŕ˰Ŕý˰äăęŘħ˰ŗ˰˛Þģ˰ãʭİķŔµý˰ęʭµáĕęŗĚÏ˰ŔµÝ˰ʭŒĸŎ˰ŐŰĖý˰ʲ˛Þģ˰ŐŰĚăęùŘĄğù˰ŗ˰ŐŰĚă

˛ŎʭÝ˰


ŗ˰ĕʭ˙ċ˰ŗ˰ŏùŘŞď˰ěù˰ãĕŘċŘŎ˰ĚŕŐńĄŎ˰ŗ˰ŐŰĚăʭİķ˰ùę˰Ăńŋē˰ŗ˰˛Þģ˰ŐŰĚăäŎĖŞµğ˕˰ĖŒÝʯäµīę

äý˰ʯŏíĚńŊù˰āùěʭČŎ˰äĿ˰ŏʭŞþŊù˰ĦŞĔŋăʲʭăʿʿ˃ŏí˰ĂµŞŎŘ˙ķ˰˛µŞŊĕ˰Ŕµý˰ùę˰Ŕµċŗ˰ŐµŰù˰äµēĚý˰
˔˕ʯäþŊʭµĸć

ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏʭĠĐŊù˰ĚŕùŘċʾˁʾ˅˰ʲŁˁ�˂˄äŎ˰Ŕµċŗ˰ŐŰĚµĄŖý˰ŏí˰ęĕ˰ŌŦµÝ˰ĂďʭµĨĿ˰ŗ˰˔ùĕ˰ĖµŒő

ʯãěùę˰čŘĄŀŊùŘýù˕˰ĩŗę˰ŏʭŒČŊù˰ŏʭŒČŊù˰čŗę˰ŗ˰äĿŏíĚńŊù˰ĚŞĠŀăʯʾˁʽ˅˰ʲŁʾˀ�ʾ˂˂
˔

ʿ˰µĂµĸŀŒŎ˰ʭý˰łýʭİŎ˰ʯĜŞ×˰Ěŕ˰Ŕý˰äăęŘħ˰ŗ˰äŋÞģ˰ãʭİķŗʲŗù˰ŉʭµ˙Ý˰Ěµŕ˰Ŕµý˰ĖµőŗùĖē˰ŔµÝ˰ʭµŒĸŎ˰ŐŰĖµý

ĂµĸŀŒŎ˰ĜµŞő˰ŗ˰´äµģ˰ŏí˰ĕŘµċŗ˰ʭµý˰ŔµÝ˰äŋÞµģ˰ʯãĜŞ×˕˰ʯäĿʭµĨŊù˰ʯäőʭµģʭÝ˰ĪŞµĿʾˁʾ˂˰ʲŁˀ�ˀʽˆʾ˰ʯ˔

˕˰ĂĐŋĨŎĚĔĿʯüŞļŊù˰ĎŞăʭŀŎ˰ʯãěùęʾˁʿʽ˰ʲŁʿʿ�˂ˆäý˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏʭµŞþĄŊù˰ʯäµğŘį˰ˉ˰ʲʭµă˄�

ʾ˄˅ŗù˰ŉʭ˙Ý˰ŗ˰˔˕˰ʯ˛ŰŗðĄŊù˰ęùĚğï˰ŗ˰˛ŰĜŒĄŊù˰ęùŘőï˰ʯãŗʭĬŞýʾˁʾ˅˰ʲŁˁ�ʿˆ˰ĕùĖĸĄµğù˰ŏʭµýě˰ʭý˰ŗ˰ĕŘý˰łýʭİŎ˰˔

üŋįäŎʭİķ˰ʯĕĚÝʭµİķ˰ŏĖŰĕ˰ʭý˰łýʭİŎ˰äĄøŞŕ˰ōĤ×˰Ŕý˰
ĕĚÝµģ˰ʯ


ŗ˰Ăµğĕ˰ŗ˰ġŘµá˰Ŕµý˰ʯĕĚµÝ˰ŔµÝ˰ùę˰äŋÞ

ŏí˰ĂĸŀŒŎ˰ʭý˰łýʭİŎ˰ŗ˰ĭŘýĚŎ˰ʯ˛µŰĜŒĄŊù˰ĪŎùŘµĻ˰ł÷ʭµńď˰Őķ˰ĽʭĤÞŊù˰ʯãĚĤĔŎě˕˰ĕĚÝ˰ʭİķ˰ʯĂğʭŕʾˁʽ˄

˰ʲŁˀ�˃˄˰ʯŐŞŀŊʭĔ˙Ŋù˰ŌùĜŊù˰äĿ˰ŐŞŃĕʭĨŊù˰ĊŖŒŎ˰ʯäőʭģʭÝ˰ˉʾˀˀ˃˰ʲġ˂�ˁ˄ˀ˰ŔµŰí˰ĚµŞĴő˰Ŕċŗ˰ŐŰù˰
˔3pR
Ē
Ȇ.

P
Ż ĒǗ P÷ PÒ TÇ

P
*Qú Pí

P
ó PÊ O(2�˫ĖČğ˕˄ōŰĚµÞŊù˰ĚŞµĠŞă˰ʯãĖĸğ˰ŉí˕˰Ăğù˰˔˰ʯŐ˙ďĚµŊùʾˁʽ˅˰ʲŁʾ�˂ˆˀ˰ʭµý˰ŗ˰ˉ˔

˰ʯĜµŰĜĸŊù˰ûʭĄÞŊù˰ĚŞĠŀă˰äĿ˰ĜŞċŘŊù˰ęĚĐ˙Ŋù˰ʯäĠŊĖőù˰ŔŞİķ˰Őýù˕˰Ăğù˰ęʭáěʭğ˰ōŕ˰ŔŰí˰ĂŞŎŘ˙ķʾˁʿʿ˰ʲŁˁ�

ˁ˄˫Ėķ˰
˔˰ŔÝ˰Ŕċŗ˰ŐŰù˰ãùˈãęĖĨŎ˰łŋē˰ˇ˰ãʭŒĸŎ˰ŔýˈŁŘŋĔŎ˰ˇ˰ŗ˰Ėģʭýˈ˛Ý˰ˇ˰ùę˰ĖőʭµğĚý˰ùę˰ĕùĚµĿù˰ĂŞŎŘ˙ķ

˰ĖŒőʭŎ˰ĚâŰĕ˰ľŞĸī˰āʭŰĚĴő˰Ŕý˰ĂþĠőˈłŋē˰ˇĸŎ˰Ŕý˰ãęĖĨŎ˰ãʭŒˈĕʭČŰù˰ˇŐýù˕˰ʯĚŰŘµŒĄŊù˰ŗ˰ĚµŰĚĐĄŊù˰ʯęŘģʭķ

äý˰ʲʭăʾ˃�ʾʿˆ˫ĖŰĜáĚý˰˔ŗ˰Ėőù˫ĕĚÝ˰ʭŒĸŎ˰ŐŞŒ×ʯĂµğù˰ŏí˰ĖĸĄĠŎ˰ŔÝ˰ùę˰ãĕŘċŗ˰ʯãĕŘċŘŎ˰Ěŕ˰Ŕý˰ĖőŗùĖē˰ʲĖőù

äŎ˰ʭİķʭŒĸŎ˰ŐŰĖý˰ˉĖŒÝŔý˰ùę˰´äģ˰Ěŕ˰ùĖē˰ŔÝäŎ˰ĕʭµČŰù˰ĢĄŃʭµŞŊ˰ŗ˰ġĕùĖĸĄµğù˰üĠď˰čŗę˰ʯäµğŘŊí˕˰ĖµŒÝ

ĚńŊù˰ĚŞĠŀă˰äĿ˰äőʭĸ˙Ŋù˰ʯōŞµĴĸŊù˰ŏíʾˁʾ˂˰ʲŁ˅�˂ʾˁĖµŰʭý˰ʭµŎù˰ˉ˔˰äµğŘŊí˰ŉŘµŃ˰ęĕ˰ĂµŞŎŘ˙ķ˰ʭµŖŒă˰ʲĂµŀá

˛ýʭŃ˰ęĕ˰ĚŞ˙ī˰ĂĤáĚý˰ŗ˰ŉŘĸŀŎ˰ōğù˰ãʭŒĸŎ˰Ŕý˰ęĖĨŎ˰ŗ˰Ăğù˰ġĚŰĘÏˈŔńŋē˰ˇ˰ùĚµŰě˰ˉĂĠŞő˰ĎŞĐħ˰´äģ˰Ŕý

ŔĄŀá˰ŔÝ˰ĕęùĖő˰ʭŒĸŎäŎ˰ʯĂµğù˰ŁŘŋĔŎ˰ĜŞő˰ġĕŘē˰ŔÝ˰ãĜŞ×˰Ěŕ˰Ŕý˰ùę˰ŁŘŋĔŎ˰ʯĕŘģ˰ʯäµőùĚŖă˰äŃĕʭµħ˕˰Ėµŕĕ

ă˰äĿ˰ŏʭŃĚŀŊù˰ʯŏíĚńŊʭý˰ŏíĚńŊù˰ĚŞĠŀʾˀ˃˂˰ʲġʾˆ�ʾʾ˅˰ãùĚý˰ãęĖĨŎ˰ōğù˰ãʭŒĸŎ˰ʭý˰ŔŰí˰ŐŰùĚýʭŒý˰
˔ˈłµŋēˇ˰ʯ

ŔģĖē˰ŏí˰ĂŞŎŘ˙ķ˰Ŕý˰ŗ˰Ăğù˰ęʭáěʭğ˰ĕŘċŗ˰ãʭŒĸŎ˰Ŕýä˙ő˰ĕęùŗ˰ãù
ĕŘģ



ʼʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˀ˰µ˰ŗù˰ãùĚµý˰ŔµÝ˰ùę˰äăęŘµħ˰ãĕŘċŘŎ˰Ěŕ˰Ŕý˰ęʭáĕęŗĚÏ˰ʲãĕŘċŘŎ˰Ěŕ˰Ŕý˰ęĖńŎ˰äŋÞģ˰ŗ˰āęŘħ˰ãʭİķ

ě˫ùĖőùãĚŞáĂğù˰˫ĖŞĤĔý˰ʯ˫ĕĚÝäý˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþĄŊù˰ʯäğŘį˕˰ʲʭµă˄˰�ʾ˄˅˰ŗ˰ľµĤÞŊù˰ʯäµþŋĸć˰ˉ

ŏíĚńŊù˰ĚŞĠŀă˰Őķ˰ŏʭŞþŊùʯʾˁʿʿ˰ʲŁ˃�ʿˁ˄˰äøŞµģ˰Ěµŕ˰ĞµÏ˰
ĕŘµģ˰ʭµÏĚý˰ŏí˰Ŕµý˰ġĕŘµċŗ˰ŔµÝ˰äŋÞģ˰ʯ˔

äý˰ʯŏíĚµńŋŊ˰äµőíĚńŊù˰ĚŞµĠŀĄŊù˰ʯüŞİē˕˰Ăğù˰ûʭĠď˰ŗ˰ ě˫ùĖőù˰ĝʭğù˰Ěý˰äŃŘŋĔŎ˰ʲʭµă˅�˄ˆ˅˰ŐµŰù˰ęĕ˰
˔

ŋÞģ˰ãʭŒĸŎ˰Ŕý˰łŋē˰ʯŔċŗ˰Ŕý˰ŔÝ˰Ăğù˰äĠÝ˰ʭŎ˰ęʭáĕęŗĚÏ˰ʲĂğʭŒĸŎ˰ŐŰĖý˰ŔŰí˰ŗ˰Ăğù˰˛ĸċ˰ŗ˰ĥŘĨĔŎ˰ä

ʭİķ˰ùę˰ŏí˰Ŕý˰ĦĄĔŎ˰˛Þģ˰ãĕŘċŘŎ˰Ěŕäý˰ʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯęŘģʭķ˰Őýù˕˰ĕĚÝ˰ʲʭăʾ˃�ʾʿˆ˰ʭµŒĸŎ˰ŐŰù˰
˔

˰ŔŰí˰ĚŞĴő˰ʯŔŰí˰ãùĚý3pÌPüPȯ P8 ĒÌ
P
ì pR

Ē
Ȇ.2�äŋķï˕ˀ˰ʯāʭµŃŘŋĔŎ˰ěù˰ŌùĖµÝĚŕ˰ãùĚµý˰ùĖµē˰ŔÝ˰ʭŒĸŎ˰ŐŰĖý˰ʯĂğù˰˔

ęĖńŎ˰ŗ˰ŔĄģŘő˰ʯĥŘĨĔŎ˰äŃùěęù˰ŗ˰ŉʭċí˰ŗ˰ŉʭ˙ķù˫ĕĚÝŏí˰ěù˰ĉŗĚµē˰ŔµÝ˰ĂµğùŏʭÞŎù˰ŏʭµĤŰùĚý˰ʭµŕĚŰĘµÏ

Őýù˕˰ĂĠŞő˰ʯōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀă˰ʯĚŞĈÝʾˁʾˆ˰ʲŁ˂�ʿ˃ˀ
˔

ʭŒĸŎ˰ʯŉŘŃ˰Ŕğ˰Ěŕ˰ÛĚĄĤŎ˰ĂŖċ˰ŏĕĚÝˈłŋē˰ˇıʭĐŊ˰Ōʭķ˰ŗ˰ˉāęŘħ˰ŗ˰˛Þģ˰Ŕý˰ŏĕĚÝˈ´äµģ
˒
˛µÝ˰ˇ

˰ãʭİķ˰ĵŘő˰ęĕ˰ʯŔċŗ˰Ŕğ˰ŐŰù˰āŗʭŀă˰ŗ˰Ăğù˛µŎʭÝ˰äŒĸŰ˰ĩĚĻ˰äÞŰ˰ęĕ˰
Ăğù˰äøŞģ˰Ěŕ˰Ŕý˰āęŘħ˰ŗ˰ŐŰĚă

˰ŔĄĿĚá˰ĚĴő˰ęĕ˰ŏí˰ŉʭ˙Ý˰ŗ˰ĶĿʭŒŎ˰ŗ˰ĂĐŋĨŎ˰ãĚâŰĕ˰ęĕ˰ˉĢĿĖŕ˰ãùĚý˰ĂŊʭď˰ŐŰĚăęùŘĄğù˰äŎŘµğ˰ęĕ˰ŗ˰˫Ėģ

˫Ėģ˰ŔŞÞă˰äøŞģ˰Ěŕ˰āęŘħ˰ŏĕŘý˰ ě˫ùĖőù˰ŗ˰ûʭĠď˰ãŗęŔý ˑ˫ Řċŗ ŐŰù Ŕ˙ŕ 
Ăğù˛ýʭŃ˰ʯāŗʭŀĄŎ˰Ěŕʭĳ˰Ķ˙ċ

˰ʲĂğùˈ˰äăęŘħ˰äøŞģ˰Ěŕ˰Ŕý˰ĖőŗùĖēʭİķ˰Ăµğù˰ĚŰĖńă˰ŗ˰ûʭĠď˰ãŗę˰Ěý˰ùĚŰě˰ˉĂğù˰ŐŰĚăęùŘĄğù˰ŔÝ˰ĕŘ˙ő

ŔĄĿĚáęùĚŃ˰ĚĴőĖŎ˰ŏí˰ęĕ˰ŗù˰ŉʭ˙Ý˰ŗ˰ĶĿʭŒŎ˰ŗ˰ĎŊʭĨŎ˰ŗĂğù˰ˇ˰ĚŞĠŀă˰äĿ˰ĜŞċŘŊù˰ęĚĐ˙Ŋù˰ʯäĠŊĖőù˰ŔŞİķ˰Őýù˕

˰ʯĜŰĜĸŊù˰ûʭĄÞŊùʾˁʿʿĉ˰ʯˁ�ˁ˄˛ŰĜŒĄŊù˰ŌŘŋĸŊ˰˛ŞŖĠĄŊù˰ʯãĜċ˰Őýù˰ˉʯʾˁʾ˃˰ʲŁʿ�ˆ
˔


ŌŗĕãĜŞ×˨Ěŕ˨Ŕý˨ĕŘċŗ˨ãʭİķ

˰ʯŔŰí˰ěù˰Ōʭķ˰ĚŞĠŀă˰ęĕˈ´äģ
˒
˛Ý˰ˇ˰ãʭŒĸŎ˰ŔýˈĜŞ×˰Ěŕ˰ˇ˰ŗˈłŋē˰ˇ˰ãęĖĨŎ˰ōğù˰ãʭŒĸŎ˰Ŕýˈ˰ʭµŰ˰ĕʭµČŰù

ĕŘċŗ˰ˇ˰ęĕ˰ĚŞ˙ī˰ŗ˰ĂğùˈŔńŋē˰ˇ˰Ŕýˈ´äģ˰ˇäŎĚý˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏùĜŞ˙Ŋù˰ʯäŰʭþįʭþį˕˰ĕĕĚáʾˁʾ˄

˰ʲŁʾˁ�ʾ˃˃˫ĖŰĕ˰āŗʭŀĄŎ˰ŏʭŞý˰Ŕğ˰ĕŘċŗ˰ŐŰù˰ĚŞĠŀă˰ęĕ˰ŔĄþŊù˰
˔äŎʲĕŘģ

ʾ˰µŌʭķ˰ãĕŘċŗ˰ãʭİķ˰ĕʭµČŰù˰ŗ˰Ăµńŋē˰ĝʭµþŊ˰ãĜµŞ×˰Ěŕ˰Ŕý˰ŔÝ˰Ăğù˰äĠÝ˰ʭŎ˰ęʭáĕęŗĚÏ˰ʲĜŞ×˰Ěŕ˰Ŕý

ʭİķäŎ˰Ăµğù˰ŁŘµŋĔŎ˰ʯäµńŋē˰ŗ˰ĕʭµČŰù˰ŐŞµŒ×˰˛µħʭď˰ŗ˰Ăµğù˰ĕŘċŗ˰ŏʭ˙ŕ˰ĕʭČŰù˰ŐŰù˰ěù˰ęŘĴŒŎ˰
ĖŒÝ

˰ʯŏíĚńŊʭý˰ŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŃĚŀŊù˰ʯäőùĚŖă˰äŃĕʭħ˕ʾˀ˃˂˰ʲġʾˆ�ʾʾ˅
˔

ʿ˰µʭŒĸŎ˰ŐŰĖý˰ʲĜŞ×˰Ěŕ˰Ŕý˰ĥʭē˰ãĕŘċŗ˰ãʭİķĚÏ˰ŔµÝ˰äŋÞµģ˰ęĕ˰ãĕŘµċŗ˰ʯāùĕŘµċŘŎ˰Ŕµý˰ęʭµáĕęŗ

ŗ˰ĖŞĤĔýŏíŏíĚńŊù˰ŉŦĳ˰äĿ˰ʯüİŃ˰ĖŞğ˕˰ĖŰĚĿí˰āęŘħ˰ŏí˰Ěý˰ùę˰ʭŕʯʾˁʾʿ˰ʲŁˁ�ʿˀˀ˅˰Ŕµŀİő˰ĖµŒőʭŎ˰
˔

˫ĕùĕ˰ãŗ˰Ŕµý˰ʯŗù˰ĥŘµĨĔŎ˰äµĄńŋē˰ʯĕęùĕ˰ŏĖµģ˰Ōĕí˰ãùĚµý˰ŔµÝ˰ãĕùĖĸĄµğù˰ʭµý˰ʯäŎĕí˰Ăµńŋē˰ŏí˰ŗ˰˫Ėµģ

Ěŕ˰Ŕý˰ùĖē˰
Ăğù˰äőʭĠőù˰ĥʭē˰ĕŘċŗ˰ŏʭ˙ŕ˰ĥŘĨĔŎŗ˰Ăńŋē˰ĜŞ×˰ŔµÝ˰ùę˰ĕŘµē˰Ŕµý˰ĥŘĨĔŎ˰üŞÝĚă

ʭİķ˰ʯĂğŗù˰Ăńŋē˰ĽĖŕ˰ĚŞĠŎ˰ęĕ˫ĕĚÝŔµý˰´äµģ˰ŗ˰āʭŰí˰ŁʭŞğ˰
Ăğù˰ŔĿʭµīù˰ęĕ7˰ĚŞ˙µī˰ĶµċĚŎ˰ŏùŘŒķ



ʼʴ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰5ŔĨŞĨĔăˈŔ
ˎ
ńŋē˰ˇ˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏùĜŞ˙Ŋù˰ʯäŰʭþįʭþį˕ʾˁʾ˄˰ʲŁʾˁ�ʾ˃˃	ʾ˃˄˰ĚµâŰĕ˰āʭµŰí˰ŗ˰˔

˰ĖŒőʭŎ3RÆSR»
PÑPô TÑ.PîBSR Ɋ

P8p ĒýB PÒ
P
é PëB

P
ó PÊ pR

Ē
Ȇ.

P TȂ
P T
Ą.pÌBPü Pȯ P8 ĒÌB

P
ì pR

Ē
Ȇ. PJ2�äµŋķù˕ʾ	ˀ˰ŐµĠďù˰ʯäµģĚŃ˕˰ʯ˔

˰ʯĆŰĖĐŊùʾˀ˄˄˰ʲġ˃�ˁʽ˄
ĂğʭŒĸŎ˰ŐŰù˰Ěý˰äŋŞŊĕ˰ʯ˔

ˀ˰µĚý˰ŔŞÞă˰ʭý˰ĂŒğ˰˛ŕù˰ěù˰äēĚý˰ʲčŗę˰ʯĝʭþķ˰Őýù˰ŉŘŃˈłŋē˰ˇŔĄĿĚá˰čŗę˰ãʭŒĸŎ˰Ŕý˰ùę˰ʯäįŘŞğ˕˰Ėőù

˰ʯęŘćð˙Ŋù˰ĚŞĠŀă˰äĿ˰ęŘĈŒ˙Ŋù˰ęĖŊùʾˁʽˁ˰ʲŁˁ�ˀʽʿ˔
äŎ˰ĚĴő˰Ŕýŗ˰ŐŰù˰ʯĖŰíäŎĚý˰ĕŘċŗ˰ŏʭ˙ŕ˰Ŕý˰ŔċˉĕĕĚá

Ŕý˰ãĕŘċŘŎ˰Ěŕ˰čŗę˰ŔĄþŊù˰ʯĂğŗù˰čŗę˰Ŕý˰ĜŞ×˰Ěŕ˰ĕŘċŗ˰ùĚŰě
Ăğŗù˰ĕŘē˰üĠď

Ķ˙ċ˰ęĕŔğ˰ŉùŘŃù˰ãĖŒýäŎ˰Ŕőʭá˰Ěµŕ˰ęĕ˰ŔÝ˰Ăğù˰äÝĚĄĤŎ˰Ŕċŗ˰ʯãĜŞ×˰Ěŕ˰Ŕý˰ĕŘċŗ˰ãʭİķ˰ʲĂŀá˰ŏùŘă

ĚŞĠŀă˰ãùĚý˰ŔĄğĕ˰ŐŰù˰ōĠŃ˰ŔğˈŔńˎŋē ´äģ ˒̨ Ý äİķï˰ˇ˫Ėģ˰ŏʭŞýŔÝ˰āŗʭŀă˰ŐŰù˰ʭý˰ˉĂğù˰ŏí˰ʯ˫ʭáĖµŰĕ˰ÜŰ

˰ùęˈŌʭķ˰ĕŘċŗ˰ˇ˰ĚâŰĕ˰ãĚĴő˰ŗ˰ŔĄĠőùĕˈĥʭē˰ĕŘċŗ˰ˇ˰ùę˰ŏí˰ŌŘğ˰ŉŘŃ˰ŗˈčŗę˰ˇ˫ĕĚ˙ģ˰Ŕµý˰ŔµċŘă˰ʭý˰
Ăğù

˛ýʭŃ˰ŔŊĕù˰ĥʭµē˰āʭŞď˰ãʭŒĸŎ˰Ŕý˰čŗę˰Ěáù˰ĚâŰĕ˰ãŘğ˰ěù˰ˉĕęùĕ˰ĎŞċĚă˰ʯŉŘŃ˰ŐŰù˰ʯĥʭē˰ĕŘċŗ˰ãùĚý˰ŉŘþŃ

˰ŔĄĿĚá˰´äģ˰ŏíá˰Ōʭķ˰āʭŞď˰Ěáù˰ŗ˰Ăğù˰ĥʭē˰ĕŘċŗ˰ŏʭ˙ŕ˰Ŕý˰ĢĄĤáěʭý˰ʯĕŘģ˰ĕŘµċŗ˰ŏʭµ˙ŕ˰Ŕµý˰ĕŘģ˰ŔĄĿĚ

äŎĚý˰ŌʭķĕĕĚá˰ĥʭē˰ŔĿʭīù˰ĵŘő˰ʭý˰ŔÝˈŔńŋē˰ˇ
ĂĠŞő˰ęʭáěʭğ˰ĚâŰĕ˰āʭŰí˰ŗ˰āʭŰí˰ŐŰù˰ŁʭŞğ˰ŗ

˰äµńŋē˰Ěŕ˰Ŕý˰ùĖē˰ʲĂğù˰ŐŞŒ×˰ŔŰí˰Ōʭķ˰äőʭĸŎ˰ĚâŰĕ˰ěù˰ʲãĜŞ×˰Ěŕ˰Ŕý˰Ăğù˰čŦħ˰Ŕý˰ŔØőí˰ãʭİķ˰˔ĉ

˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏʭµŞþŊù˰ĶŎʭµċ˰ʯãĚµþį˕˰Ăµğù˰˫ĕĚÝ˰ʭİķ˰ʯĂğŗù˰čŦħ˰ŔØőíʾˁʾʿ˰ʲŁʾ˃�ʾˀʿ˰ˉ

˰ĩŗę˰ʯãěùę˰čŘĄŀŊùŘýùŏʭŒČŊù˰ŏʭŒČŊù˰čŗę˰ŗäĿ˰ʯŏíĚńŊù˰ĚŞĠŀăʾˁʽ˅˰ʲŁʾˀ�ʾ˂ˁ	ʾ˂˂
˔

˰ãùĚý˰ŉŗù˰ŉŘĸŀŎ˰üŞÝĚă˰Ěý˰ʭŒýˈ
˒
˛Ý˰ˇãùĚý˰Ōŗĕ˰ŉŘĸŀŎ˰ŗˈŔńŋē˰ˇäŎ˰˫Ėµģ˰ŏʭŞý˰äőʭĸŎ˰ŗ˰ʲĂµŀá˰ŏùŘµă

äŰʭŒĸŎ˰˫Řċŗ˰ěù˰ĚŞĻ˰ŗ˰ĂĠŞő˰ŏí˰ęĕ˰äŀŋÞă˰ŗ˰Ăğù˰ĎŞĐħ˰ŔŰí˰ãùĚý˰üŞÝĚă˰ŐŰùĚâŰĖµÞŰ ʭý ŔŞńý Ėģ ĕ˒ę ŔÝ

˛ýʭŃ˰Ŕµý˰ĥʭē˰ĕŘċŗ˰ʯãĕŘċŘŎ˰Ěŕ˰Ăńŋē˰ʭý˰ŏʭŎĜ˙ŕ˰˛ĬĿ˰ãŗę˰ěù˰ĖőŗùĖē˰ʲŔÝ˰ŏʭŞý˰ŐŰù˰ʭý˰ĖŒĄĠŕ˰Ķ˙ċ

ʭİķ˰ʯãĜŞ×˰Ěŕ˫ĕĚÝŗ˰ĶĿʭµŒŎ˰ŗ˰ĎŊʭµĨŎ˰ĝʭµğù˰Ěý˰ŔÝ˰ãęĖńŎ˰āęŘħ˰ŗ˰ĕŘċŗ˰ŏʭ˙ŕ˰ˉĂğù˰Ěµŕ˰ŉʭµ˙Ý

Ŕý˰ŗ˰Ăğù˰ãĜŞ×äŎ˰˛µ÷ʭő˰ĕŘē˰ĽĖŕ˰ŗ˰ŉʭ˙Ý˰Ŕý˰āùĕŘċŘŎ˰ŏí˰ŔŋŞğŗ˕˰ĕŘµģ˰ĮŞµğŘŊù˰ĚŞµĠŀĄŊù˰ʯãŗʭµİŒį

äý˰ōŰĚÞŊù˰ŏíĚńŋŊ˰ʲʭăˆ�ʾʾˆŔőʭĤő˰ěù˰ŐŰù˰ŗ˰˔
Ăğù˰äýŘýę˰ĖŞďŘă˰ãʭŕ

āęʭþķ˨ãùĚý˨ĕŗĖĐŎ˨ŗ˨ĥʭē˨ãʭŒĸŎ˨
ŌŘğˈäģ
ç
˛Ý ä

ˎ
İķ˓

ˎ
ïŔˏ

ˎ
ń
˓
ŋ
ˎ
ē ¶́ˇ

ĢŞÏ˰üŞÝĚă˰ęĕ˰ŔŰí˰ãùĚý˰Ōʭķ˰äőʭĸŎ˰˛ýʭńŎ˰ęĕ˰ãùĚý˰ãĕŗĖĐŎ˰ŗ˰ĥʭē˰ĚŞğʭŀă˰ʯŔĄŀáˈ´äģ
˒
˛Ý˰ˇ˰ʭµŰ˰ŗ

ˈŔńŋē˰ˇ˫Ėģ˰ŏʭŞýŏí˰Ŕŋ˙ċěù˰ˉĂğùāęʭþķ˰ʭŕʲěù˰Ėőù

ʾ˰µ˰ĚŞĠŀă˰ʲãĜŞ×˰Ěŕ˰Ŕý˰ĂĸŒħ˰ŗ˰ōŋķ˰ãʭİķˈŔńŋē˰ˇ˰Ŕýˈ˰ùę˰ĂĸŒµħ˰ŗ˰ōµŋķ˰ŔØőí˰ʭŰ˰ŗ˰ĂĸŒħ˰ŗ˰ōŋķ

ŌʭŖŊùĖŒÝˇʭŒĸŎ˰ŐŞŒ×˰ĝʭğù˰ŐŰù˰Ěý˰ŔŰí˰ŗ˰Ăğù˰ĥʭē˰˫Řċŗ˰ěù˰äÞŰ˰ʯäŎĚµŕ˰Ŕµý˰ęʭáĕęŗĚÏ˰ʲĕŘģ˰ʯãĜµŞ×

ŌʭŖŊù˰ŗù˰Ŕý˰ĂĸŒħ˰ŗ˰ōŋķ˰ùę˰ŔØőíʯ˫ĕĚÝäµþįĚŃ˕˰ĕŘµ˙ő˰ʭµİķ˰ʯŏíĚµńŊù˰ŌʭµÞďš˰ĶŎʭµČŊù˰ʯʾˀ˃ˁ˰ʲġʾʾ�

ʿʽ˂äý˰ʯŏŘŞĸŊù˰ŗ˰ĂÞŒŊù˰ʯãĕęŗʭŎ˰ˉ˰ʲʭăˀ�ˁʽ˃
ĕęùĖő˰äŋŞŊĕ˰ʭŒĸŎ˰ŐŰù˰Ŕý˰ŔŰí˰ŏĕĚÝ˰ĕŗĖĐŎ˰˔



ʼʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʿ˰µ˰Ōŗĕ˰ŉŘĸŀŎ˰ʭŒĸŎ˰ŐŰù˰ęĕ˰ʲãĜŞ×˰Ěŕ˰Ŕý˰˛ĈŎ˰ŗ˰Ăŀċ˰ãʭİķˈäİķù˕ˇĽʭµĬŎ˰˛µħù˰ęĕ˰˔łµŋē˰ŔŞŊù

ĽŗĘĐŎ˰ĽʭĬŎ˰ŐŞĤőʭċ˰ŔÝ˰˫ĕŘý˕˛ĈŎ˰Ŕ˙ŋÝ˰˔˰üĨő˰ûùĚķù˰ŗ˰˫ĖģŉŘµĸŀŎ˕˰ŏí˰Ŕµý˰ʯ˔ĽŗĘµĐŎ˰ĽʭµĬŎ

˰˫ĕùĕ˫Ėģ˰ěù˰ĕùĚŎ˰ŐŰùĚýʭŒý˰
ĂğùˈŔ
ˎ
ńŋ
ˎ
ēˇ˰ʯˈŔńŋē

ˎ
˛ĈŎ˰ʲˇŗĕ˰ŔÝ˰ˉĂğù˰ãĜŞ×˰Ěŕ˰˛ĈŎ˰ŗ˰Ăŀċ˰ĚŞĠŀă˰ŔőŘá

˫Ėģ˰ŏí˰ěùäŎ˰´ʭŞµģù˰Ōʭµ˙ă˰˛Ŏʭµģ˰ŔµÝ˰Ăµğù˰ãĜŞ×˰Ěŕ˰˛ĈŎ˰ŗ˰Ăŀċ˰ãʭŒĸŎ˰Ŕý˰äÞŰ˰ʲĂğù˰ĖµŒőʭŎ˰ˉĕŘµģ

ˈĚČď˰ŗ˰ŏʭĨďˇĚŞĴő˰ŔÝ˰ʯńď˰Őķ˰ĽʭĤÞŊù˰ʯãĚĤĔŎě˕˰ĖőĚâŰĖÞŰ˰ʯ˛µŰĜŒĄŊù˰ĪŎùŘĻ˰ł÷ʭʾˁʽ˄˰ʲŁˀ�

˃˄˰ŔŰí˰ĚŞĴő˰ŔŰí˰ŐŰù˰ʭŰŘá˰˔3
P

Ż ĕǗ T÷Rõ PJRǐ
PÄTJ P9 ¸ù Tí

P
ó PÊ O(2ʯāʭŰęùė˕ˁˆ˰äµĿ˰ŏùĜµŞ˙Ŋù˰ʯäŰʭþįʭþį˕˰Ăğù˰˔

˰ʯŏíĚńŊù˰ĚŞĠŀăʾˁʾ˄˰ʲŁʾˁ�ʾ˃˅ĚâŰĕ˰ãʭŒĸŎ˰ęĕ˰˔ˈłŋē˰ˇĥˑʭē ãʭŒĸŎ ŔýˈĚĠ˙ŕ˰ŗ˰ĉŗě˰ˇ˰ĜŞő˰ŗˈ
˒
˛Ý

´äģ˰ˇ˰ŏʭµĠőù˰ŗ˰ŏùŘµŞď˰ĥʭē˰ãʭŒĸŎ˰Ŕýäý˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏʭµŞþĄŊù˰ʯäµğŘį˕˰Ėµģʭý˰ʲʭµă˄�ʾ˄˅˰ˉ

ʯ˛ŰŗðĄŊù˰ęùĚğï˰ŗ˰˛ŰĜŒĄŊù˰ęùŘőï˰ʯãŗʭĬŞýʾˁʾ˅˰ʲŁˁ�ʿˆ˰ĶŎʭµċ˰ʯãĚµþį˕˰Ăµğù˰ĂµŰùŗę˰ʭŒĸŎ˰ŐŰù˰˛ŞŊĕ˰˔

˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþŊùʾˁʾʿ˰ʲŁʾ˃�ʾˀʾ˰ʯäĿʭÝ˰ŉŘħù˰ʯäŒŞŋÝ˰ˉʾˁʽ˄˰ʲŁ˂�˂˃˄˰č˰ʯˆ˰ʭµŒĸŎ˰ŐµŰù˰˔

˛ýʭŃ˰äăęŘħ˰ęĕ˰Ăğù˰ġĚŰĘÏĚµĴő ęĕ ˛ŞĈ˙ă ěù ĕùĚŎ
ˍ
ťʭ˙Ąďù ŗ Ėģʭý ŔŰí ãùĚý Ōʭķ ãʭŒĸŎ ˫Řċŗ ěù äÞŰ ŔÝ

˫ĖķĂğù˰ãĖŞĸý˰ãʭŒĸŎ˰āęŘħ˰ŐŰù˰ĚŞĻ˰ęĕ˰ŗ˰ĂğʭŒĸŎ˰ŐŞ˙ŕ˰ʯĜŞő˰ãù˕ʯäğŘŊí˰ĚŞĠŀă˰äĿ˰ʯäőʭĸ˙Ŋù˰čŗę

ʯōŞĴĸŊù˰ŏíĚńŊùʾˁʾ˂˰ʲŁ˅�˂ʾˁ˫Ėµģ˰ĖµŞńŎ˰˛µŞŊĕ˰ŏŗĖµý˰ʯŔµŰí˰Ōʭµķ˰ıʭµŀŊù˰ʯŌʭµķ˰ãʭµŒĸŎ˰ĚŞĻ˰ęĕ˰ùĚŰě˰˔

˕äŰʭþįʭþį˰ʯŏíĚµńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯʾˁʾ˄˰ʲŁʾˁ�ʾ˃˄˰Ăµğù˰Ěŕʭµĳ˰ĽŦµē˰äµĨŞĨĔă˰ŐŞµŒ×˰ŗ˰˔

ʯãŘőŘŃ˕˰ĚŞĠŀă˰äŋķ˰ãŘőŘńŊù˰ĀŞģʭďþŊùŞŗʭĬ˰ʯãʾˁʿʿ˰ʲŁʾʿ�ˀ˃ʾ
˔

ˀ˰µĚŕ˰Ŕý˰ĖőŗùĖē˰ʲãĜŞ×˰Ěŕ˰Ŕý˰Ăğù˰ęùŗùĜğ˰čʭÞő˰ãùĚý˰ŔØőí˰ãʭİķ˰Ōěť˰čʭµÞő˰ãùĚµý˰ùę˰ŔØőí˰ãĜŞ×

Ěŕ˰ŗ˰ĕŘ˙ő˰ʭİķ˰ʯĂğùŔý˰ùę˰ãĜŞ×ŔőŘáù˫ĕʭŎí˰ŏí˰ãùĚý˰ãÖŞŕ˰ęĕ˰ŔÝ˰ĕĚÝ˰ĚµŎù˰ŐµŰù˰āʭµŃŘŋĔŎ˰ĵùŘőù˰ěù˰ÜŰ

Őýù˕˰ĂĠŞő˰ōŕ˰Ŕý˰ŔŞþģ˰ʯōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀă˰ʯĚŞĈÝʾˁʾˆ˰ʲŁ˂�ʿ˃ˀ˛µýʭŃ˰ʯĜŞő˰Ŕċŗ˰ŐŰù˰˔˰ʯĂµĠŞő˰ŉŘþŃ

ĕŘċŗ˰Ģħʭē˰ãʭŒĸŎ˰Ŕý˰čʭÞő˰ʯāʭŃŘŋĔŎ˰Ŕ˙ŕ˰ęĕ˰ùĚŰěĚâŎ˰ʯĕęùĖőŏí˰ŌŘµ˙ķ˰ĂµŞċŗě˰ãʭŒĸŎ˰Ŕý˰čʭÞő˰ŔÝ

˰ŔĄĿĚá˰´ʭŞģù˰
ĕŘģ˰ʯĕęùĖµő˰ĕŘµċŗ˰ŏí˰Ěµý˰äŋŞŊĕ˰ŗ˰Ăğù˰ĥʭē˰ãĕęŘŎ˰Ŕý˰ʯŔŰí˰ŏĕĚÝ˰ĖŞńŎ˰ōŕ˰ʭŒĸŎ˰ŐŰù˰ŔĄþŊù


Ăğù˰ŏí˰ĽŦēĚý˰äŋŞŊĕ˰ŔŰí˰Ōʭķ˰ŁʭŞğ˰ŔÞŋý

ˁ˰µ˰ŗ˰āęŘµħ˰ãĚµĤý˰Ğµŀőù˰Ŕ˙ŕ˰Ŕý˰ĖőŗùĖē˰ʲãĚĤý˰Ğŀőù˰Ŕý˰ŉʭ˙Ý˰ŗ˰ĂĸŀŒŎ˰ʭý˰łýʭİŎ˰äŋÞģ˰ãʭİķ

˰āęŘħ˰ŏí˰Ěý˰ùę˰ŗù˰ŗ˰ĕŘý˰ŗù˰ĂĸŀŒŎ˰ʭý˰łýʭİŎ˰ŔÝ˰ĕŘ˙ő˰ʭİķ˰ùę˰äŋÞģ˰ʯŔµŰí˰ŐŰùĚýʭµŒý˰
ĕĚµÝ˰˛ŰĖµĸă˰ŗ˰ŔŰŘĠă

˰ŔŰí˰ĚŞĴő3¸û.Sý PÑ ¸õ PJ ÐêPø PJ2Ğ˙ģ˕˰�˄˰ʯ˛ŰŗʭĄŊù˰ŐğʭĐŎ˰ʯä˙ğʭŃ˕˰Ăğù˰˔ʾˁʾ˅˰ʲŁ˄�ʾʿ˅˔˰ĚĴő˰ŐŰù


ĂĠŞő˰ęʭáěʭğ˰ŔŰí˰ĂŞŎŘ˙ķ˰ʭý˰˛þŃ˰˫Řċŗ˰ĖŒőʭŎ˰ōŕ

˂˰µ˰ěù˰ōµķù˰ʯĕùĕ˰ùę˰ĕŘµē˰ĥŘĨĔŎ˰ĎŊʭĨŎ˰āťí˰äőùŘŞď˰Ěŕ˰Ŕý˰ʲäőùŘŞď˰Ěŕ˰Ŕý˰ĎŊʭĨŎ˰āťí˰ãʭİķ

Ĥ×ãʭÏ˰ŗ˰˫ĖőĚŞá˰Ăğĕ˰ŗ˰ùŘŒģ˰ġŘá˰ŗ˰ʭŒŞý˰ōŏʭµýě˰ŗ˰˫ĖµőŗęäŒŞµĠď˕˰Ėµģʭý˰łµİő˰ŔµÝ˰ùę˰ŏʭµőí˰˫ĖµŒŰŘá

˫ʭģ˰ʯãĚĤķʭŒćù˰ʯä˙ŞĴĸŊùĖþķʾˀ˃ˀ˰ʲġ˅�ʿ˄ˆ˰˛µ˙ď˰ãùĚµý˰äµŋŞŊĕ˰ùĚµŰě˰ʯĂµğù˰ĕŗĕĚŎ˰ĜŞő˰ŉŘŃ˰ŐŰù˰˔

ĖŞğ˕˰ĕęùĖő˰ĕŘċŗ˰ŏùŘŞď˰Ěý˰ʭŖŒă˰ʯŔŰí˰ŏĕĚÝäý˰ʯŏíĚńŊù˰āùěʭČŎ˰äĿ˰ŏʭŞþŊù˰ĦŞĔŋă˰ʯäīę�ʭăʿʿ˃˔




ʼʶ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˃˰µ˰ãùĚý˰ĥʭē˰äőʭĸŎ˰Ŕŋ˙ċěù˰ʲäőùŘŞď˰Ěŕ˰Ŕý˰ĕʭĸŎ˰ŗ˰ġʭĸŎ˰ŌʭŖŊù˰ãʭİķˈäµģ ç̨ µÝ äµİˎķ˓
ˎ
ïŔˏµńˎŋ˓ēˎ ¶́˰ˇ˰ŏí

˰ŔÝ˰Ăğùˈłŋē˰ˇ˰Ŕý˰ùęˈġʭĸŎ˰ŗ˰ĕʭĸŎˇĚŞĠŀă˫ĕĚÝěù˰ĕùĚŎ˰ŗ˰Ėőù˰üµőʭċ˰ěù˰ġʭµĸŎ˰ŗ˰ĕʭµĸŎ˰ŌʭµŖŊù˰ʯāęʭþķ˰ŏí

äŎ˰ŗù˰ŗ˰Ăğù˰äőùŘŞď˰Ěŕ˰Ŕý˰ùĖēŗ˰ĕŗĚý˰ʭČÝ˰ġʭĸŎ˰üŋį˰ãùĚý˰ĕùĖŎʭý˰Ėőùĕ˰ĕŘµē˰ĂďùĚĄµğù˰ãùĚµý˰˫ʭâőʭþµģ

˰ʯãěùę˰čŘµĄŀŊùŘýù˕˰ĕĕĚáĚý˰ʭČÝʾˁʽ˅˰ʲŁʾˀ�ʾ˂˂äŒŞµĠď˰ˉ˫ʭµģʯãĚµĤķʭŒćù˰ʯä˙ŞĴĸŊùĖþķʾˀ˃ˀ˰ʲġ˅�

ʿ˄ˆ˰˔ŏʭŒ×˰ʭŎù˰˛˙ď


ŗ˰ĕʭ˙ċ˰ŗ˰ŏùŘŞď˰ěù˰ãĕŘċŘŎ˰Ěŕ˰Ěý˰ŔŰí˰ĂģĘá˰ŔÝäŎ˛˙ď˰ãùĚý˰äŋŞŊĕ˰ŗ˰ĕŘģ˰ŏĕĚÝ

ŞþŊù˰ĦŞĔŋă˰ʯäīę˰ĖŞğ˕˰ĕęùĖő˰ĕŘċŗ˰ŏùŘŞď˰Ěý˰ʭŖŒă˰ʯŔŰíäý˰ʯŏíĚńŊù˰āùěʭČŎ˰äĿ˰ŏʭʲʭăʿʿ˃
˔

Ķ˙ċ˰ęĕäőʭĸŎ˰ãĖŒýĚŞĠŀă˰ęĕ˰ĥʭēˈäİķ˓
ˎ
ï

ç
˛Ýä
ˎ
ģ¶́Ŕˏ

ˎ
ń
˓
ŋ
ˎ
ē˰ˇŉŘĸŀŎ˰üŞÝĚă˰ŗ˰ãùĚµý˰ŉŗùˈ

˒
˛µÝ˰ˇ˰ŗ

˰ãùĚý˰Ōŗĕ˰ŉŘĸŀŎˈŔńŋē˰ˇŔµÝ Ăµğù ŔµŰí ĂµŞŎŘ˙ķ ŏˑĕĚµÝ ĖŞńŎ äĄŖċ ěù ŌùĖÝĚŕ ʯäőʭĸŎ ŐŰù ʲĂŀá ĖŰʭý

ŏí˰Ěý˰äŋŞŊĕŦēĚý˰˛ŞŊĕ˰ŔÞŋý˰ʯĕęùĖő˰ĕŘċŗ˰ʭŕ˛ýʭŃ˰ŉùŘŃù˰ŐŰù˰äăęŘħ˰ęĕ˰ʭŖŒă˰
Ăğù˰ŏí˰Ľ˰ŔµÝ˰ĖŒĄµĠŕ˰ʭŒĄķù


ŔŰí˰ãʭŒĸŎ˰Ŕő˰ʯĖŒģʭý˰ŁùĖĨŎ˰ŏʭŞý˰ûʭý˰ěù

Ķ˙ċ˨
ŔğŔŰí˨ĚŞĠŀă˨ęĕ˨ęŘŖĤŎ˨Ă÷ùĚŃ˨ĚŞćðă˨Ģńő˨ãĖŒý

ęŘŖĤŎ˰Ă÷ùĚŃˈŔˏńˎŋ˓ēˎˇŐŞķęĕ˰ŗ˰˫ʭµăŘÝ˰ãĖµŞďŘă˰āęʭµþķ˰ęĕ˰ʯ˰ĶŎʭµċ˰ŉʭµďˈ
ç̨ µÝ äµİķ˓

ˎ
ï ãĘˑµ çŊù ʭµŒˎ èý ęˎ

äģˎŔˏńˎŋ˓ēˎ ¶́ˇĕ˰ʭý˰ʯŉŘĸŀŎ˰ãùĚý˰üŞÝĚă˰ĵŘő˰ŗ˰˛µĸĿ˰ãʭµŕˈäµİķï˰ˇ˰
Ėµģ˰ŏʭµŞýˈ
˒̨ µÝ˰ˇ˰ŗ˰ŌĖµńŎ˰Ōŗĕ˰ŉŘµĸŀŎ

ˈŔˏńˎŋ˓ē˰ˇ˰ęĕ˰üµŞăĚă˰ĂµŰʭķę˕˰Ōŗĕ˰üŞÝĚă˰ŐŰùĚýʭŒý˰
Ăğù˰˛ħù˰ĽŦē˰Ŕċŗ˰ŐŰù˰ŔÝ˰Ėģʭý˰ĚēòŎ˰ŉŗù˰ŉŘĸŀŎ

ŉŘĸŀŎ˰ŔÝ˰Ăğù˰˛ħù˰ʭý˰łýʭİŎ˰˔ʭŕˈŔˏńˎŋ˓ēˇ˰üµŞÝĚă˰ŗĕ˰ŐµŰù˰ěù˰ŌùĖµÝĚŕ˰ęĕ˰
Ėµģʭý˰Ōŗĕ˰ŉŘµĸŀŎ˰ʯˈŔˏµńˎŋ˓ēˎˇ˰ʯ

ù˫Ėģ˰ŔĄĿĚá˰ĚĴő˰ęĕ˰ŏí˰ãùĚý˰äŊŘĸŀŎ˰ōğù˰ʭŰ˰ŗ˰ãęĖĨŎ˰ōğù˰ʭŰ˰ãęĖĨŎ˰ãʭŒĸŎ˰ŔÝ˰Ăğù˰ä˙ğ˰ŔµÝ˰Ăµğù

˰ʭµý˰ŗù˰ŏĕŘµý˰ęĖµĨŎ˰ōµğù˰ʯĢŞµÏ˰äőʭµĸŎ˰äğęĚý˰Ŕý˰ŔċŘă˰ʭý˰ŗ˰ĂģĘá˰ĕŘē˰ãʭċ˰ęĕ˰ÜŰĚŕ˰äğęĚý˰ŗ˰Ėńő

˰ĚŞ˙µī˰ĶµċĚŎ˰ŗ˰ŏí˰ŔĿʭµīù˰ĵŘµő˰ŗ˰ŁʭŞğ˰ŗ˰ŔŰí˰Ōʭķ˰ãʭŒĸŎˈ˫˰ˇ˰ęĕˈŔµńŋē˰ˇ˰ĂµŞŎŘ˙ķ˰ŗ˰Ăµğù˰Ěăęʭáěʭµğ

ŞńŊʭēŔý˰ŗ˰äŖŊù˰ĂäŎ˰ĚµĄŖý˰ùę˰ŏí˰ęĕ˰ĖµŞďŘă˰ŗ˰ Ě˫ĨĐŒŎ˰ĂŞýŘýę˰ŏí˰ŉʭþőĕ˰ŔŞ˙µğù˰Ŕµŋ˙ċ˰ŔµÝùĚ×˰ˉĖőʭµğę

˰ěù˰˛ÞĤĄŎˈãĘˑ çŊù ʭŒˎ èý ęˎ


˰ˇùĚµŰě ˉĂµğŗù ʭµŖŒă ûęĞÏ 
ĕęùĕ ĂŊťĕ ĚĨď ŐŰù Ěý ĜŞő ŔĿĚĸŎ Ěˑþē ŗ ùĖĄþŎ

Ŕý˰Ăńŋē˰˫ĖŒŒÝ˰ʭİķęŘįĂğŗù˰ʭŖŒă˰łŋİŎ˕ʯãŘőŘŃ˰ĚŞµĠŀă˰äŋķ˰ãŘőŘńŊù˰ĀŞģʭďþŊùŞŗʭµĬ˰ʯãʾˁʿʿ˰ʲŁ

ʾʿ�ˀ˃ʿāùĕŘµċŘŎ Ŕµ˙ŕ ŏʭµŞŎ ŔµÝ äµý˒ę 
Ăğù ō÷ʭŃ ʯĂğù ĚýĖŎ ÜŊʭŎ ŔÝ ŗù Ŕý āùĕŘċŘŎ Ăńŋē ŗ ˔

ęùĚŃĚý˰ŔİýùęŔý˰ŔµÝ˰ãęʭµćí˰ŗ˰āťí˰ŗ˰ùŘµŃ˰äŒĸŰ˰ŏí˰āùĜŞŖČă˰ʭý˰ùę˰ãĕŘċŘŎ˰Ěŕ˰ĕŘċŗ˰ŗ˰˫ĕĚÝ˰Ŕµý˰ŏí˰ŔŋŞµğŗ

äŎ˰äŖĄŒŎ˰ĢĿĖŕ˫ĕŘ˙ő˰ĮþăĚŎ˰āùĕŘċŘŎ˰ĚŰʭğ˰ʭý˰ʯĕŘģĂğù˕Ŋù˰ʯäŰʭµþįʭþį˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏùĜµŞ˙

ʾˁʾ˄˰ʲŁʾˁ�ʾ˃˃	ʾ˃˄Ŕý˰ŔµċŘă˰ʭµý˰äøŞµģ˰Ěµŕ˰ęĕ˰ĖŒ˙ĿĖŕ˰ŗ˰˫ÚŰŗ˰Ăńŋē˰ŐŰù˰ŗ˰˔˰ŌʭµĴő˰ʭµý˰ŏí˰üµğʭŒă

ōŊʭķ˰ęĕ˰àŒŕʭ˙ŕ˰ĚŞýĖă˰Ěý˰˛ŞŊĕ˰ʯäĄĠŕû˒ę Ř˙ŕ ŔÝ Ăğù ãĚýĖŎ łŊʭē Ŕőʭ˙ŞÞďĂğù˰äĿ˰ʯüİŃ˰ĖŞğ˕

˰ʯŏíĚńŊù˰ŉŦĳʾˁʾʿ˰ʲŁˁ�ʿˀˀ˅
˔
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�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕ˨ęŘŖĤŎĚŞĻ˨Ă÷ùĚŃ˨ĚŞćðă˨äğęĚý˨
û˨ĚŞĠŀă˨ęíŰŔ

Ġď˰ʯŔŋŊùĖþķŗ˰ŁʭĐğù˰äýù˰Őýù˰ʯÜŞŖőŘýù˰ʯĢ˙ķù˰ʯŐ˰ûʭĐµħù˰ěù˰äµēĚý˰ŗ˰äŰʭµĠÝ˰ěù˰˛ńő˰Ŕý˰ĚŞĨő

ŉŘğęŔŋŊùD˰ʯˈŔˏ
ˎ
ń
˓
ŋ
ˎ
ē˰ˇ˰Ōť˰Ŕý˰ùę˕˰ŔďŘĄŀŎ˔Ŕˏ

ˎ
ń
ˎ
ŋ
ˎ
ēĂ÷ùĚŃ˫ĕĚÝĖµőù˰Ăµ÷ùĚŃ˰ŐµŰù˰ęĕ˰
ˈŔˏµ

ˎ
ń
ˎ
ŋ
ˎ
ē˰ˇ˰äµīʭŎ˰˛µĸĿ

˰ãùĚµý˰Ăŀµħ˰ŏí˰Ģµńő˰ŗ˰˫ĕŘµý˰ŌŘŋĸŎ˕˰ĽʭµĬŎ˰ʭµŰ˰ŗ˰˔˛µÝĽʭµĬŎŊùŞŔ˕˰˔´äµģ˰ĎĄµĿ˰ʯäőʭÝŘµģ˕˰Ăµğù

ʯĚŰĖńŊùʾˁʾˁŁ˰ʲˀ�ˁˀ˂äý˰ʯäğŘį˰ˉ˰ʲʭă˄�ʾ˄˅˰ʯŏíĚµńŊù˰ŌʭµÞďš˰ĶŎʭµČŊù˰ʯäµþįĚŃ˰ˉʾˀ˃ˁġ˰ʲʾʾ�

ʿʽ˂˔
˰ãùĚý˰Ăŀħ˰ŔĄþŊùĽʭĬŎŊùŞŔĖµģʭý˰´äģʯʯãŘµőŘŃ˕˰Ăµğù˰ĚµĄŖý˰ĚŞµĠŀă˰äµŋķ˰ãŘµőŘńŊù˰ĀŞµģʭď

þŊùŞŗʭĬʯãʾˁʿʿŁ˰ʲʾʿ�ˀ˃ʾ˔
äŎ˰ėʭģ˰ùę˰Ă÷ùĚŃ˰ŐŰù˰ŏùĚĠŀŎ˰ĚĄĤŞýĖŒőùĕˉʭŎùùʭýŰŐŉʭďăęŘµħęĕäŔµÝ

ʯĊµŰùę˰Ăµ÷ùĚŃ˰ęĕ˰ĎŞĐħ˰Ă÷ùĚŃ˰äŀőĖµģʭþő˰ĚµĨĐŒŎʯĂ÷ùĚŃ˰ĚŰʭµğ˰Ŕµý˰ĜµŞő˰ʭµŕ˰ĖµŰʭýŘă˰ŔµĄþŊù˰
ĕĚµÝ˰Ŕµċ

ăęŘħęĕäŔÝ˰ĜŞő˰äīĚĿ˰ŐŞŒ×˰ġĚŰĘÏ˰ŌĖķĝʭğù˰Ěý˰ŔŰí˰ãʭŒĸŎ˰äğęĚýĚŞĻ˰Ăµ÷ùĚŃäŎ˰ĜµŞő˰ęŘŖµĤŎ˰ĖµőùŘă

ŔØŰęĕ
ĖŰʭĤâý˰ĚĠŀŎ˰ãŗę˰Ŕý˰ùę˰ãĖŰĖċ˰ãĚŞĠŀă˰ãʭŕ

Şő˰Ă÷ùĚŃ˰ŐŰù˰ęĕ˰ĝʭğù˰Ěý˰ŔŰí˰ãùĚý˰ʯęŘŖĤŎ˰Ă÷ùĚŃ˰ĖŒőʭŎ˰ĜÝĚăŞüʭŕ˰ŏʭµŞý˰äăŗʭµŀĄŎ˰äőʭĸŎ˰ʯľŋĄĔŎ˰ã

Ăğù˰˫Ėģʲ

´ʭİķù˨Ěý˨ŔŞÞă˨ŗ˨ĽŗĘĐŎ˨Ōŗĕ˨ŉŘĸŀŎ˨ŏĕĚÞő˨ıʭĐŊ˨
ÜŰŔŞŊù

˰Ă÷ùĚŃ˰łþįˈŔˏ
ˎ
ń
ˎ
ŋ
ˎ
ē˰ˇ˰˛µĸĿ˰ãŗę˰Ěµý˰ŔŞÞă˰ʭŒĸŎ˰ÜŰ˰ęĕˈãʭµİķó˰ˇ˰ęĕ˰ùę˰ãĜµŞ×˰Ěµŕ˰ŔµÝ˰Ăµğù˰äµŖŊù

äŎĚý˰ŔÞőí˰˛ŞŊĕ˰Ŕý˰ŏí˰Ōŗĕ˰ŉŘĸŀŎ˰ŗ˰ĕĚŞá˰ŐĄĿĚµá˰ĚŰĖµńă˰ęĕ˰Ŕý˰ãěʭŞő˰ŗ˰Ăğù˰˫Ėģ˰ĽĘď˰˫ĕŘþő˰ōŋÞĄŎ˰ĖĨŃ

äŎ˰ŐŞŒ×˰ŔŰí˰ãʭŒĸŎ˰ʭŒþŎ˰ŐŰù˰Ěý˰
ĂĠŞő˰ŏí˰łµŋē˰ùĖē˰ŔÝ˰ùę˰ãĜŞ×˰Ěŕ˰ʲĕŘģ˫ĕĚµÝ˰äµŖŊù˰Ōʭµĸőù˰ŗ˰ʭµİķ˰ěù˰ʯ

ʯüŞļŊù˰ĎŞăʭŀŎ˰ʯãěùę˰ĚĔĿ˕˰ĂĠŞő˰ĉęʭēʾˁʿʽŁ˰ʲʿʿ�˂ˆäý˰ʯäğŘį˰ˉ˰ʲʭă˄�ʾ˄˅˔
˰ěù˰˛ńő˰Ŕý˰äğŘŊí

˰ùę˰ŉŘŃ˰ŐŰù˰ľĤÞŊù˰ûʭĄÝ˰ĎŞċĚă˫ĕùĕ˰ùę˰ŏí˰ŗŋýŞĺĚă˰ĚăĚŕʭĳ˰ŗĂğù˰ŔĄĠőùĕ˰˛µŞŊĕ˰Ŕµý˰ùę˰ĎŞċĚµă˰ŐµŰù˰ʭŎù˰ˉ

˰ŔŋħʭĿ˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ãʭŒĸŎ˰ʭý˰ŏí˰ęʭŞĠýˈŔˏ
ˎ
ń
˓
ŋ
ˎ
ē˰ˇäŎ˰ĖŰĕĚă˰˛ĐŎ˰ʯäğŘŊí˕˰Ėőùĕ˰ĚŞµĠŀă˰äµĿ˰äőʭĸ˙Ŋù˰čŗę

ōŞĴĸŊù˰ŏíĚńŊù˰ʯʾˁʾ˂Ł˰ʲ˅�˂ʾˁ
˔

äİķù˨ĽŗĘĐŎ˨ŉŘĸŀŎ˨ãùĚý˨ľŋĄĔŎ˨ãʭŕĚŰĖńă˨ıʭĐŊ˨
ŗĕ

âŰĕ˰ãʭŒĸŎ˰Ěˈİˎķ˓
ˎ
ïç̨ Ý äģä¶́Ŕˏńˎŋˎēˎ˰ˇĝʭğù˰Ěý˰Ă÷ùĚŃˈŔˏńˎŋˎēˎˇ˰Ōŗĕ˰ʭµŰ˰ŉŗù˰ŉŘĸŀŎ˰ŐĄĿĚá˰ĚŰĖńă˰ęĕ˰ʭý˰ʯ

ˈäİķï˰ˇÝ˰ĂğùęʭĨĄēù˰ʭý˰˫ùĚ˙ŕ˰ōŞ˙ĸă˰˛ŞŊĕ˰Ŕý˰Ŕ˕ʯãŘµőŘŃ˰ĚŞµĠŀă˰äµŋķ˰ãŘµőŘńŊù˰ĀŞµģʭďþŊùŞŗʭµĬʯã

ʾˁʿʿŁ˰ʲʾʿ�ˀ˃ʾ˔ˉ˰ŗ˰ęʭĨĄēù˰ʭŖŒă˰ʭŰĚŃŰ˰ŔŒŊʭďŞŔ˕˰ʯäğŘŊíʾˁʾ˂Ł˰ʲ˅�˂ʾˁ˰ʭŰ˰ŗ˰˔˰Ŕµý˰üµįʭĔŎ˰ōŋķ

˕˰ŏíʯęùĚµýšù˰ÿĖµķ˰ŗ˰ęùĚğšù˰ľĤÝ˰ʯãĖþŞŎʾˀ˄ʾġ˰ʲ˃�ʾˀʾ˰˔Ăµğù˰ĽŗĘµĐŎ˰ãʭŕĚŰĖµńă˰ĝʭµğù˰Ěµý˰


˰ĕĖĸĄŎ˰äőʭĸŎ˰ʯľŋĄĔŎ˛ýʭŃĸ˙ċʲĂğù˰ęŘĨĄŎ˰ä
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ʾ˰µˈ˰ʯĕŘý˰ĢďŦħ˰ùę˰ŔØőí˰äŃŘŋĔŎ˰Ěŕ˰ŔýĕĚÝ˰ʭİķ˰ˇ˰ʯãŗʭµĬŞý˕ʾˁʾ˅Ł˰ʲˁ�ʿˆ˰ʯãĖŖµĤŎ˰äµ˙Ń˰ˉ

ʾˀ˃˅ġ˰ʲ˅�ˀʾˆʯäĠŊĖőù˰ŔŞİķ˰Őýù˰ˉęĚĐ˙ŊùʯĜµŰĜĸŊù˰ûʭµĄÞŊù˰ĚŞĠŀă˰äĿ˰ĜŞċŘŊùʾˁʿʿŁ˰ʲˁ�ˁ˄˔


ʭŰ˰ŐŰĕ˰čŦħ˰Ŕý˰ŔÝ˰ãęŘŎùʯãŘőŘŃ˕˰Ăğù˰ŗĕĚŕ˰ʭŰ˰ŗ˰ʭŞőĕ˰ĚŞµĠŀă˰äŋķ˰ãŘőŘńŊù˰ĀŞģʭďþŊùŞŗʭµĬʯãʾˁʿʿ

Ł˰ʲʾʿ�ˀ˃ʾ˔
˰ĕùĖĸă˰ùę˰ʭŒĸŎ˰ŐŰù˛ýʭŃŖċŘă˰ŏʭŞý˰ŐŞńŰĚĿ˰ŏùĚĠŀŎ˰ěù˰ä˫ĕĚÝ˰äµğŘŊí˰ŏŘ×˰äēĚý˰äĄď˰ŗ˰Ėőù

ùę˰ŏíäŋþŃ˰Ŕċŗ˰Ŕý˰ĂþĠő˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ʭýˈŔˏ
ˎ
ń
˓
ŋ
ˎ
ē˰ˇäŎ˰Ěăęʭáěʭğ˰ŔŰí˰ŌʭńŎ˰ŗ˰ʯäµğŘŊí˕˰Ėµőùĕ˰äőʭµĸ˙Ŋù˰čŗę

ōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ʯʾˁʾ˂Ł˰ʲ˅�˂ʾˁ˔


ʿ˰µˈʯ˫ĕŘµý ĢĸĿʭµŒŎ ŗ äáĖµőě ęĕ ŗù ĂĐŋµĨŎ Ŕý ŔÝ ùę ŔØőí ʯĖŰĚĿí ŔÝ äøŞģ Ěŕ Ŕý û˒ę˫ĕĚµÝ˰ʭµİķ

Ăğù˰ˇ˰ʯęùĚýšù˰ÿĖķ˰ŗ˰ęùĚğšù˰ľĤÝ˰ʯãĖþŞŎ˕ʾˀ˄ʾġ˰ʲ˃�ʾˀʾ˰ĜµŞő˰Ŕµċŗ˰ŐµŰù˰ęĕ˰ŔµÝ˰Ăµğù˰Ďīùŗ˰
˔

˰Ŕý˰ùĖē˰ãʭİķ˰ʯĂğù˰āʭŃŘŋĔŎ˰ĂĐŋĨŎ˰Ŕý˰ŔÝ˰ãęŘŎùŏíʭŕ˰ŐŰù˰ʭý˰ʯ˫Ėģ˰˫ĕĚ˙ģŔÝ˰āŗʭŀă˰Ŕċŗ˰Ŕý˰ĂþĠő

˰ġʭĸŎ˰ĽĚĳ˰Ŕý˰ĖŞńŎ˰ĂĐŋĨŎ˰ʯĢŞÏĂğù˰˫ĖģʭµŞőĕ˰äáĖµőě˰ʯġʭĸŎ˰ěù˰ęŘĴŒŎ˰Ěáù˰
˰ä˙µĠċ˰ęŘµŎù˰ŗ˰äŰ

ŏĕĚÝ˰ĕŗĖĐŎ˰ʯĖģʭýĕ˰ŔÝ˰ĕęùĕ˰ŔŒŰĚŃ˰Ŕý˰ěʭŞő˰ŏí˰Ŕý˰äŖŊù˰ãʭİķŔŒŰĚŃ˰ŐŞŒ×˰ʭČŒŰù˰ę˰ĽĘµď˰ŔµÞŋý˰ʯĂĠŞő˰ãù

ŔŒŰĚŃ˰ĕŘē˰ʯŌŗĕ˰ŉŘĸŀŎĂğù˰äĄŰĕŗĖĐŎ˰ŐŞŒ×˰ĽŦē˰ŗ˰äŖŊù˰ãʭİķ˰ŐŰù˰ĂŞŎŘ˙ķ˰Ěý˰ãùˉ˰ęŘµĴŒŎ˰Ěáù˰ʭŎù


Ăğù˰ęʭáěʭğ˰ŏí˰ʭý˰ʯĂğù˰āʭŃŘŋĔŎ˰äáĖőě˰ęŘŎù˰Ōʭ˙ă˰ʯġʭĸŎ˰ěù

ˀ˰µˈĖŰĚĿí˰ŔÝ˰äøŞģ˰Ěŕ˰Ŕýʯ˰ùę˰ĢĄńŋē˰łď˰ŗ˰ŔĄĠŰʭģ˰ŉʭ˙Ý˰ŗ˰ŏʭńăù˰ŗ˰ŌʭÞďù˰ŗ˰ĂńŋēķĕĚÝ˰ʭİ˰
ˇ˰ŐµŰù

˰ĽŗĘµĐŎ˰ŉŘµĸŀŎ˰ãùĚµý˰ĚŰĖńăˈäµİķïˇ˰ŏʭµŞý˰ùę˰āʭµŃŘŋĔŎ˰Ăµńŋē˰ĵŘµő˰ʯµŎäĕŘµģʯãěùę˰čŘµĄŀŊùŘýù˕

ĩŗęŏʭŒČŊù˰ŏʭŒČŊù˰čŗę˰ŗ˰äĿʯŏíĚńŊù˰ĚŞĠŀăʾˁʽ˅Ł˰ʲʾˀ�ʾ˂˂ʯäĠŊĖőù˰ŔŞİķ˰Őýù˰ˉ˰ĜŞċŘµŊù˰ęĚµĐ˙Ŋù

ʯĜŰĜĸŊù˰ûʭĄÞŊù˰ĚŞĠŀă˰äĿʾˁʿʿŁ˰ʲˁ�ˁ˄˔


ˁ˰µģ˰Ěŕ˰Ŕý˰Ģ˙ŋķ˰ĝʭğù˰Ěý˰ĖőŗùĖē˫ĖŰĚĿí˰ŔÝ˰äøŞʯ˰ěʭŞő˰ùę˰ŔØőí˰Ěŕ˰ʯãĚŕʭĳ˰āʭŒŞĸă˰ŗ˰ŔĄýʭć˰ŏʭŞķù˰ěù

˰ʯĖŒĄģùĕĕĚÝ˰ʭİķʯ˰āťʭµ˙Ý˰ĜµŞő˰ŗ˰Ăµğù˰ŔĄµĠŰʭģ˰äĄŊʭď˰Ěŕ˰ãùĚý˰ŔÝ˰ŔŞŊŗù˰āťʭ˙Ý˰ŌěùŘŊ˰ŗ˰ĕŘċŗ˰ěù˰ōķù

˰ʯÿĕʭþĸŊù˰āʭŎʭńŎ˰äĿ˰ÿĕʭĸĠŊù˰ŏʭŞý˰ʯãĕʭýʭŒá˕˰ŔŰŘőʭćʾˁʽ˅Ł˰ʲˀ�ʿ˂˔
˰Ŕµċŗ˰ŐµŰùŔµýķŘő˰ĶŎʭµċ˰ä˰Ŕµ˙ŕ

Ăğù˰ĚâŰĕ˰˫Řċŗʯ
Ăğù˰äŃŘŋĔŎ˰Ěŕ˰āʭċʭŞĄďù˰ěù˰ŔÝ˰


ŗ˰Ăńŋē˰ęĕ˰ŏʭńăù˰ŗ˰čŦħ˰ŗ˰ĂĐŋĨŎ˰ěù

˂˰µĖŰĚĿí˰ŔÝ˰ùę˰äøŞģ˰Ěŕʯ˰ŔýŒýäŌĕíĕĚÝ˰ʭİķ˰ãʭŕĜŞ×˰ʯŏí˰ŗőĕęŘŎŞěʭ˰ŉŘµĸŀŎ˰ĢŞµÏ˰˫Řµċŗ˰ęĕ˰
ĕŘý˰ŗù

˰ĩĚĿ˰ĽŗĘĐŎ˰ŉŗù˰ŉŘĸŀŎ˰ŔÝ˰ĚŰĖńă˰ŐŰù˰ęĕ˰äŊŗ˰ʯ˫Ėģ˰ĩĚĿ˰ĽŗĘĐŎ˰ŌŗĕĂğù˰˫Ėģ˰ùę˰ʭŒĸŎ˰ŐŰù˰äþįĚŃ˰


˰Ă÷ùĚŃ˰ęĕˈŔˏ
ˎ
ń
ˎ
ŋ
ˎ
ē˰ˇäŎ˰łŀĄŎ˰ŔŰí˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ʭý˰ʯŏíĚµńŊù˰ŌʭµÞďš˰ĶŎʭµČŊù˰ʯäþįĚŃ˕˰Ėőùĕʾˀ˃ˁġ˰ʲʾʾ�

ʿʽ˂˔ˉĂģùĕ˰ŔċŘă˰ĖŰʭý˰ʭŎùʯ˰ĖŞŃ˰ıʭĐŊŒýäŌĕíŔýęŘįŔý˰ʯĥʭē˰ŏùŘŒķęĕŰĂĿʭ˰˫ĖµŒŒÝ˰Ŕµý˰ʯäµŖŊù˰ãʭµİķ

ŞŃ˰ŐŰù˰ıʭĐŊ˰Ěý˰ʯŏí˰Ėĸý˰ŗ˰˛þŃ˰āʭŰí˰ŗ˰ŔŰí˰ŐŞ˙ŕ˰Ő÷ùĚŃ˰Ŕý˰ŔċŘă˰ʭý˰ŔÝ˰ĕęùĕ˰ěʭŞő˰ŔŒŰĚŃ
ĕęùĖő˰ĕŘċŗ˰äŋŞŊĕ˰Ė



ʼʹ
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Ķ˙ċ˨
ŔğŔŰí˨ĚŞĠŀă˨ęĕ˨ęŘŖĤŎ˨ĚŞĻ˨Ă÷ùĚŃ˨ĚŞćðă˨Ģńő˨ãĖŒý

˰ęĕĶ˙ċĖŒýãĚŞĻ˰Ă÷ùĚŃ˰ěù˰äÞŰ˰ʲĂŀá˰ĖŰʭý˰ŏí˰ĚŞĠŀă˰ŗ˰ęŘŖĤŎÛŦŎʭŕ˰äµħʭē˰ãʭŒĸŎ˰ġĚŰĘÏ˰ęĕ

˰ʯäµğŘŊí˕˰Ėµģʭþő˰ŏí˰ěù˰ęŗĕ˰ŗ˰Ėµģʭý˰ęʭáěʭğ˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ʭý˰ʭŒĸŎ˰ŏí˰ŔÝ˰Ăğù˰ŐŰù˰ʯęŘŖĤŎ˰ĚŞĻ˰Ă÷ùĚŃ˰ęĕ

ĸ˙Ŋù˰čŗęōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀă˰äĿ˰äőʭ˰ʯʾˁʾ˂Ł˰ʲ˅�˂ʾˁ˰ʯŏíĚńŊù˰ŌʭÞďš˰ĶŎʭČŊù˰ʯäþįĚŃ˰ˉʾˀ˃ˁġ˰ʲ

ʾʾ�ʿʽ˂˔
ÛŦŎ˰ŐŰù˰ĝʭğù˰Ěýʯ˰ãʭŒĸŎˈ˰Ōʭµĸőù˰ŗ˰ʭµİķ˰ěù˰˫ĕĚµÝ˰łµŋē˰ùĖµē˰ŔµÝ˰ãĜŞ×˰Ěŕ˰ŏĕŘþő˰ĉęʭē

äŖŊù˰ˇ˰ŔŰí˰ãùĚýĘÏĕęŘŎŰġĚ
ĂĠŞő

ĚâŰĕ˰ÛŦŎʯŐŰù˰ĝʭğù˰Ěý˰
Ăğù˰ŔŞŊʭńŎ˰ŗ˰ŔŞŊʭď˰Ő÷ùĚŃ˰Ŕý˰ŔċŘă˰ŁŘĿ˰äŰʭŒĸŎ˰˫Řċŗ˰ěù˰äēĚý˰ĜŞő˰ęʭŞĸŎ

Ăğù˰ŔģĖē˰˛ýʭŃˉ˰äŰʭµŒĸŎ˰Ő÷ùĚŃ˰ŐŰù˰ıʭĐŊ˰ŏŗĖý˰ùę˰ŔŰí˰ùĚŰě˫ĕĚÝ˰ĕŗĖµĐŎĖµőù˰Ŕµý˰ŔµŰí˰ãʭµŒĸŎ˰ŐŰùĚýʭµŒý˰


ˈ˰ĜŞ×˰Ěŕ˰ãʭİķőĕęŘŎŞěʭ˰Ŕý˰ãŒýäŌĕí˰ˇĘÏĕęŘŎŰġĚĂĠŞőˉ˰ĂµŞŎŘ˙ķ˰ŉŘĸŀŎ˰ĽĘď˰ĽùĖŕù˰ěù˰äÞŰ˰ùĚŰě

äŎ˰ùę˰ŏí˰ŔÝ˰ĂğùãŘâĄŀá˰ãʭĬĿ˰ŗ˰Ő÷ùĚŃ˰ěù˰ŏùŘă
ĖŞ˙ŖĿ˰āʭŰí˰ŐŰù˰ŁʭŞğ˰ęĕ˰ŏŘķĚĿ˰ŗ˰äğŘŎ

˰ŗ˰ĂģùĖő˰äīęʭĸă˰ĚâŰĖÞŰ˰ʭý˰˫Řċŗ˰ŏí˰Ěáù˰Ăğù˰ŐŰù˰ʯäŰʭŒĸŎ˰ľŋĄĔŎ˰˫Řċŗ˰äğęĚý˰ęĕ˰ĚâŰĕ˰ÛŦŎ

˛ýʭŃĶ˙ċ˰Ķ˙ċ˰ʯĕŘýŏíʭŕ˰äŃʭµý˰ãʭµŒĸŎ˰ęʭŖ×˰ʯŁŘĿ˰˫Řċŗ˰ŏʭŞŎ˰ěù˰
Ăğù˰ĚĄŖý˫ĖµőʭŎ˰ ùę˰µˈ˰ŔµØőí˰ãʭµİķ

äŃŘŋĔŎ˰Ěŕ˰Ŕý˰Ăğù˰čŦħˇ˰ˉˈŗ˰ġʭĸŎ˰ęĕ˰ŔØőí˰ãʭİķ˰ĂĐŋĨŎ˰Ŕý˰ŏí˰ʭý˰ĵʭŀĄőùĕĜőŰÜĚăĂğùʯ˰Ěµŕ˰Ŕý

łŋē˰ŔÝ˰ãĜŞ×˫ĕĚÝˇ˰ˉˈ˰äŃŘŋĔŎ˰Ěŕ˰Ăńŋē˰ŏʭńăù˰üċŘŎ˰ŔØőí˰ãʭİķĂµğŗù˰Ŕµýˇ˰ˉˈ˰ĜµŞ×˰Ěµŕ˰ãʭµİķ

´ʭŞģù˰Ōʭ˙ă˰Ŕý˰ãěʭŞőĕęŘŎˇµŎäŏùŘăʲĕĚÝ˰Ķ˙ċ˰äŋÝ˰ãʭŒĸŎ˰ÜŰ˰˛Űėˈ˰ʯ˫ĖµŰĚĿí˰ŔÝ˰ãĜŞ×˰Ěŕ˰Ŕý˰ęʭáĕęŗĚÏ

˰ŗ˰ãŗ˰čŦµħ˰Ŕµý˰ùę˰ŔµØőíőĕęŘŎµµŞġěʭþµğ˰ŗ˰˫ĕŘµý˰ŗ˰ŗù˰Ăµńŋē˰ŌʭÞĐĄµğù˰ŗ˰ŏʭµµńăù˰üĚ˫ŖýĖµµŒŎ˰ęĕ˰ãŗ˰ã

ŔŒŞŎě˰Ōěť˰ãʭŕĕŘċŗãġù˰ʯ˫ĕŘýĂğù˰˫ĕĚÝ˰ʭİķ
ˇ

˰ãʭŒĸŎ˰ʭý˰ĜŞő˰ĶŎʭċ˰ãʭŒĸŎ˰ŐŰù˕˰ûę˔ĚýĖŎ˰ÜŊʭŎʯ˰
Ăµğù˰àŒŕʭ˙ŕ˰ęʭŞĠý˰ĝʭµğù˰Ěµý˰ŔµŰí˰ʯŐŰùĚýʭµŒý

ĚŞĻ˰Ă÷ùĚŃ
Ăğù˰äŖŊù˰ĂŞýŘýę˰Ěý˰äŊťĖĄğù˰ĜŞő˰ęŘŖĤŎ

˂
ĚŞĻ˨ʭý˨ęŘŖĤŎ˨Ă÷ùĚŃ˨ĭʭþăęù˨äğęĚýŔŰí˨ĚŞĠŀă˨ęĕ˨ęŘŖĤŎ

˰ŔŰí˰ęĕ˂ʽŔį˰ ę˫Řğ3
P

Ż ĒǗ þÞ Tã
P
* pR

Ē
Ȇ. ¸PùēɊ P8 PF¸

P
ìQú Píó PÊ O(2Ŕµ˙ŋÝ˰ÜµŰ˰ʭµŖŒă˰ʯ˕˰Ăµ÷ùĚŃ˰ŗĕ˰ʭµý˰˔Ŕµńŋē

ęŘŖĤŎ˕ėʭģ˰Ă÷ùĚŃ˰ŗ˰˔Ōť˰ŏŘÞğ˕˰ŗ˰āęʭµþķ˰ÜµŰ˰ęĕ˰āʭ˙ŋÝ˰äâĄğŘŞÏ˰˛ŞŊĕ˰Ŕý˰ʭŎù˰ˉĕęùĕ˰ĕŘċŗ˰˔Ōť˰ĎĄĿ

ńő˰ʯŔ˙ŋÝ˰ÜŰ˰ęĕ˰äýùĚķù˰ĂÝĚď˰ĚŞŞļă˰ŐŞ˙ŕ˰ʯŔŋ˙ċĢäŎ˰ōŃę˰ŔŰí˰ãùĚý˰ùę˰äăŗʭŀĄŎ˰äþŞÝĚă˰ãʭŕ
Ėőě

ý˰Őģŗę˰ŐŞńŰĚĿ˰ĚŞğʭŀă˰ęĕ˰ʯŔŰí˰Ă÷ùĚŃ˰ŗĕ˰äŰʭŒĸŎ˰˫Řċŗ˰ęĕ˰ĂŃĕ˰ʭ˫ĖģĂğù˰ĖŒőʭŎ˰ĚŞğʭŀă˰ěù˰äēĚý˰ŔÝ

ę˫ʭģù˰Ă÷ùĚŃ˰ĽŦĄēù˰ŐŰù˰Ŕý˰ʯāʭ÷ùĚŃ˰ĽŦĄēù˰Ŕý˰ŔċŘă˰ĕĚÞŰŗę˰ĕŘċŗ˰ʭý˰ŏùĜŞ˙Ŋù˫ĕĚÞő˰ãù˰ĚâŰĕ˰äēĚý˰ŗ˰Ėőù

˰˫Řċŗ˰äőʭĸ˙Ŋù˰čŗę˰ĖŒőʭŎ˰ŏʭµŞý˰˫Řµċŗ˰ŏí˰ľĸµī˰ŗ˰āŘµŃ˰ĭʭµńő˰ʭý˰ùę˰ŔŰí˰Ă÷ùĚŃ˰ŗĕ˰ŐŰù˰ěù˰˫ĖŎíĚý˰ãĚŞĠŀă

˫ĕĚÝĖőùˉ˫ĕĚÞő˰äĐŰĚĨă˰āʭ÷ùĚŃ˰ŐŰù˰ěù˰äÞŰ˰ĎŞċĚă˰Ŕý˰ʭŎùäŎ˰ĚĴő˰Ŕý˰äŊŗ˰
ĖőùĖğęʯ˰ĕĚýęʭµÝ˰ʭý˰˫Ùùŗ˰ėʭµģ



ʼʺ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰Ă÷ùĚŃ˰ãùĚýˈŔˏ
ˎ
ń
ˎ
ŋ
ˎ
ēˇ˰ãùĚý˰ęŘŖĤŎ˰ʭŰ˰ęŘŖ˙ċ˰Ă÷ùĚŃ˰ŗ˰ʯˈŔˏ

ˎ
ń
˓
ŋ
ˎ
ēˇãʭµŒĸŎ˰ęĕ˰ŔÝ˰ãĚâŰĕ˰Ő÷ùĚŃ˰ĜŞő˰ŗ˰ęŘŖµĤŎ

˫ĕùĕ˰ĎŞċĚă˰ùę˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ʯĂģĘá˰ŏí˰ŏʭŞýĂµğù˰ĚÝė˰Ŕý˰Ōěť˰ŔĄþŊù˰
Ėőùʯ˰Ŕµý˰ŔµċŘă˰äµĄď˰ėʭµģ˰āʭµ÷ùĚŃ

ĎŞĐħ˰ĖŒğ˰ãùęùĕ˕ʯľĐµĨŎ˰ōµğę˰ľŊʭĔŎ˰äŊŗ˰ʲÛ
ę˰ʯʯġʭăĖµğùˈęʭµŞĸŎŗŌʭµĠŃùāʭµ÷ùĚŃėʭµģˇʯ

˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎę˫ŗĕ˃ʯę˫ʭ˙ģʾʾʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˄˔ʯ˕˰ĚŞĠŀă˰ęĕ˰ʯãęŘģíˈðµă˰ĽŦĄµēù˰ĚŞć

ĚŞµµĠŀă˰ęĕ˰āʭµµ÷ùĚŃˇ˰ʯĢŕŗÚÏ˰ŔŎʭŒŋµµĨĿʭµµŕãäµµőíĚŃ˰ʯ˰ġʵʶ	ʵʷʯĜŞŰʭµµÏŗŏʭĄµµĠŎěʴʶʺˆ˔ʯ˰Ėµµ÷ùŘĿ

˛ýʭŃʭŒĄķù
ĕęùĕ˰˫ùĚ˙ŕ˰Ŕý˰ùę˰äŰ

ŔýŉʭďĚŕ˰āʭµ÷ùĚŃ˰ĖŒµğ˰ĂĐµħ˰ěù˰ĹęʭµĿ˰ĜŞő˰ŗ˰Ă÷ùĚŃ˰ŗĕ˰ŐŰù˰ěù˰ÜŰĚŕ˰ŏĕŘý˰ėʭģ˰ʭŰ˰ęŘŖĤŎ˰ěù˰ĹęʭĿ˰ʯ

ŔýŏùŘŒķ˰ÛŦŎċĚăŞĎ˕˰ʯäŋĬĿŔŎĖńŎùŃ˰ĒŰęʭµă˰Ěý˰ã˰ʯōŰĚµÝ˰ŏíĚµŃ˰āʭµ÷ùĚʾˀ˅˅ʲʾˁˁ	ʾ˂ˆ˔˰ʭµý˰Ěµáù˰ʯ

˰µ˰ ĕŘģ˰˫ĖŞČŒğ˰āʭ÷ùĚŃ˰ŐŰù˰ĚâŰĕ˰ãʭŕęʭŞĸŎŏʭ˙ŕęŘįµ˰ĂģĘá˰˛þŃ˰ĆďʭþŎ˰Ő˙ī˰ęĕ˰ŔÝʯ˰Ŕµý˰ŔċŘă˰Ģńő

äŎ˰Őģŗę˰ĚĄĤŞý˰ŔŰí˰ŐŰù˰ĚŞĠŀă˰ęĕ˰Ă÷ùĚŃ˰ĽŦĄēùĕŘģ


ĚŞĠŀă˰˫ʭâŰʭċüŞÝĚă˰Ěý˰ŔŞÞă˰ʭýʲŔŰí˰ãŘĐő˰ľŋĄĔŎ˰ãʭŕ

ʾ˰µ˰ʭý˰āʭ÷ùĚŃ˰äČŒğęʭþĄķùʭńŎŰŔĠŏíʭŕ˰ʲĚŞĠŀă˰ęĕ˰ĚþĄĸŎ˰Ă÷ùĚŃ˰Ěý˰ŏĖģ˰ĜÝĚ˙ĄŎ˰ŔČŞĄő˰ęĕ˰ŗ˰ĚâŰĖÞŰ˰ʭý

ʭċęĕäŰä˙ő˰ŔÝ˰ęʭŞĸŎ˰ŏùŘăäĐŞĐħŌĚÝù˰ŉŘğę˰Ă÷ùĚŃ˰ãùĚýDĂĿʭŰ˰ʯ˰Ŕµý˰ʯĂğù˰˫ĖŰĖŒĠÏŉʭ˙Ąďù˰ãʭµŕ

ľŋĄĔŎãĚŞĠŀă˰Ă÷ùĚŃ˰Ěŕ˰ĕŘģ˰ŔċŘăÝĚĄĤŎ˰ęĖŃ˰āʭ÷ùĚŃ˰Ěáù˰ŗääŎ˰ʯĖŒĄģùĕ˰Ŕý˰ŔÝ˰Ăŀá˰ŏùŘă˰ŐµŰù˰ŏùĜŞŎ

ĸŎ˰Ă÷ùĚŃ˰ʯĂ÷ùĚŃğù˰ĚþĄ
Ă

˰ęĕíŰ˰Ŕ˂ʽ˰ŏʭŞý˰ŏí˰Ă÷ùĚŃ˰ŗĕ˰ĚŞĠŀă˰ęĕ˰äőùŗùĚĿ˰āʭÝĚĄĤŎ˰ęĖŃ˰Ŕį˰ ę˫ŘğĂğù˰˫ĖģŐŰù˰ĖŒőʭŎ˰ʲ˰ãùĚµý˰ŔµÝ

˰Ă÷ùĚŃ˰ŗĕ˰Ěŕ˰ęĕ˰ŔŰíˈŉˎʭŃˎʭŒˎ èý ęˎãĘˑ çŊùäİķ˓
ˎ
ïç̨ Ýäµģˎ¶́Ŕˏµńˎŋēˎ˰ˇ˰āʭµþćù˰ùę˰äµŖŊù˰ĂµŞýŘýę˰ʯŌʭµķ˰ãĚŞµĠŀă˰ʭµý

äŎ˰ŔĠŰʭńŎ˰
ĖŒÝĶ˙ċĖŒýĂ÷ùĚŃ˰ŗĕ˰Ěŕ˰ęĕ˰ĎŞĐħ˰ãʭŒĸŎ˰ãʯŔýýŘēäŎ˰ŏʭĤő˰ùę˰ŔĄÞő˰ŐŰù˰äʲĖŕĕ

ʲęŘŖĤŎ˰Ă÷ùĚŃ˰ĝʭğù˰Ěý˰ŔŰí˰ãĚŞĠŀă˰ãʭŒĸŎˈ˰ʯãĕŘċŘŎ˰Ěŕ˰Ăńŋē˰ʭý˰ŏʭŎĜ˙ŕ˰˛ĬĿ˰ãŗę˰ěù˰ĖőŗùĖē

ʭİķ˰ʯãĜŞ×˰Ěŕ˰Ŕý˰ĥʭē˰ĕŘċŗ˫ĕĚÝ˰ĶĿʭµŒŎ˰ŗ˰ĎŊʭĨŎ˰ĝʭğù˰Ěý˰ŔÝ˰ãęĖńŎ˰āęŘħ˰ŗ˰ĕŘċŗ˰ŏʭ˙ŕ˰
Ăğù

ŗŔý˰ŗ˰Ăğù˰ãĜŞ×˰Ěŕ˰ŉʭ˙Ý˰ĽĖŕ˰ŗ˰ŉʭ˙Ý˰Ŕý˰āùĕŘċŘŎ˰ŏí˰ŔŋŞğŗäŎ˰˛÷ʭő˰ĕŘē
ĕŘģˇ

ʲęŘŖĤŎ˰ĚŞĻ˰Ă÷ùĚŃ˰ĝʭğù˰Ěý˰ŔŰí˰ãĚŞĠŀă˰ãʭŒĸŎˈ˰čŦħ˰Ŕý˰ùę˰ŔØőí˰ʯ˫ĖŰĚĿí˰ŔÝ˰ãĜŞ×˰Ěŕ˰Ŕý˰ęʭáĕęŗĚÏ

˰ŗ˰ãŗőĕęŘŎµµŞġěʭ˰ŗ˰ŗù˰Ăµµńŋē˰ŌʭÞĐĄµµğù˰ŗ˰ŏʭµµńăù˰üþµµğ˰ŗ˰˫ĕŘµµýĚ˫ŖýĖµµŒŎŔµµŒŞŎě˰ęĕ˰ãŗ˰ã˰Ōěť˰ãʭŕ

ĕŘċŗãġù˰ʯ˫ĕŘýĂğù˰˫ĕĚÝ˰ʭİķ
ˇ

ʿ˰µĚŞĻ˰Ă÷ùĚŃ˰ęĕ˰ãĚŞĠŀă˰ĂģùĕĚý˰ÜŰ˰ĕę˰Ă÷ùĚŃ˰ęĕ˰ʲęŘŖĤŎ˰Ă÷ùĚŃ˰ʭý˰ŏí˰ãęʭáěʭğʭő˰Ěįʭē˰Ŕý˰ęŘŖĤŎ

ˈŔ
ˎ
ń
ˎ
ŋ
ˎ
ē˰ˇŔýŏùŘŒķ˰ŉŘµĸŀŎ˰ŏĕĚµÞő˰ıʭµĐŊ˰ʭý˰ãĚŞĠŀă˰Ŕċŗ˰ÜŰ˰´äģ˰Ăŀħ˰ŗ˰äīʭŎ˰˛ĸĿ˰ŗ˰ĽŗĘµĐŎ˰Ōŗĕ

´ʭİķù˰Ěý˰ŔŞÞă˰łŋē˰ùĖē˰ŔÝ˰ùę˰ãĜŞ×˰Ěŕ˰ʲĂğù˰˫Ėģ˰ŏʭŞý˰ŔŞŊù˫ĕĚÝ˰ĂµĠŞő˰ĉęʭµē˰äµŖŊù˰Ōʭµĸőù˰ŗ˰ʭİķ˰ěù˰ʯ



ʼʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʯüŞļŊù˰ĎŞăʭŀŎ˰ʯãěùę˰ĚĔĿ˕ʾˁʿʽŁ˰ʲʿʿ�˂ˆäý˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏʭµŞþĄŊù˰ʯäğŘį˰ˉ˰ʲʭµă˄�ʾ˄˅˰
˔

˰˛ŞŊĕ˰Ŕý˰ʯŏùĚĠŀŎ˰äēĚý˰ĮğŘă˰ùę˰ʭŒĸŎ˰ŐŰù˰ĎŞċĚă˰äğŘŊí˰ŔŋħʭĿ˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ãʭŒĸŎ˰ʭý˰ŏí˰ęʭŞĠýˈŔˏ
ˎ
ń
˓
ŋ
ˎ
ē˰ˇ

äŎ˰ĖŰĕĚă˰˛ĐŎ˰ʯäğŘŊí˕˰ĖőùĕōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀă˰äĿ˰äőʭĸ˙Ŋù˰čŗę˰ʯʾˁʾ˂Ł˰ʲ˅�˂ʾˁ
˔

ˀ˰µ˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ĎŞċĚăěù˰˫ĕʭŀĄğù˰ʭý˰ęŘŖĤŎĚŞĻ˰ĚýĚŞĻ˰Ă÷ùĚŃ˰ęĕ˰ʲûĚķ˰āʭŞýĕù˰ęʭŞĸŎ˰äµÞŰ˰ęŘŖĤŎ

˰ěùŉŘĸŀŎʭŕ˰˛ĸĿ˰ãˈäİķïˇŐŰùěù˰ŗ˰˫ĕŘý˰˛ħù˰ĽŦē˰ŔÝ˰Ăğù˰ĽŗĘĐŎŗęʯ˰ĂµŰʭķę˰ʭµý˰ęŘŖµĤŎ˰Ăµ÷ùĚŃ

˰üŞÝĚă˰ęĕ˰üŞăĚăŉŘĸŀŎʭŕ
ĕęùĕ˰ĎŞċĚă

ˁ˰µ˰ʲĂ÷ùĚŃ˰ŗĕ˰Ěŕ˰ęĕ˰ãĚŞĠŀă˰äőʭĸŎ˰ŐŞý˰Ķ˙ċŏʭ˙ŕęŘįĠŃ˰ŐŰù˰ŉŗù˰ŔĄÞő˰ęĕ˰ŔÝĂģĘá˰Ă˙ʯ˰ãʭŒĸŎ

˰ŗ˰ÜŰĕĜő˰ĚâŰĖÞŰ˰Ŕý˰Ă÷ùĚŃ˰ŗĕ˰Ěŕ˰ęĕ˰ŔŰí˰ãĚŞĠŀă˰Ōʭķ˛ýʭŃĶ˙ċ˰łþį˰ŗ˰ĖŒĄĠŕ˰˫ĖķʭŃäŊŘħùʯ˰ŐŞµý˰ʭċ˰Ěŕ

˰ĚŎù˰ŗĕŔýĚŕʭĳ˰Ķ˙ċ˰ʯĖģʭý˰ŐÞ˙Ŏ˰Ķ˙ċ˰ĩęʭĸĄŎŏíʭŕĂğù˰äŊŗùʯŌŘµğ˰ŔµĄÞő˰łµþį˰Ŕ×Ěáʯ˰ʭµý˰ĎŞċĚµă


Ăğù˰ęŘŖĤŎ˰Ă÷ùĚŃ

˂˰µ˰ĎŞĐħ˰ĖńőĂģùĕĚýʭŕŃ˰ŗĕ˰Ěŕ˰ęĕ˰Ăğęĕʭő˰ãĚŞĠŀă˰ã˰ʭý˰Ă÷ùĚʭńŎŰ˰ŔĠŏíʭŕ˰ŗ˰Ő÷ùĚŃ˰ĮğŘă˰ʯōŕ˰ʭý

Ŏ˰ŐŰù˰ęĕ˰ʲĚâŰĕ˰ãʭŕęʭŞĸŎĚŞĻ˰ʭµŰ˰ęŘŖµĤŎ˰Ăµ÷ùĚŃ˰ŐŞµý˰äŃĚĿ˰ĕęŘ˰ʭµý˰ŔµÞŋý˰ʯĕęùĖµő˰ĕŘµċŗ˰ŔµŰí˰ęĕ˰ęŘŖµĤŎ

äŎ˰


˰ŗ˰ŁʭŞğ˰ʯäýĕù˰ĖķùŘŃ˰ŏŘ×˰äŰʭŕęʭŞĸŎ˰
ĕĚÝ˰äğęĚý˰ùę˰āʭ÷ùĚŃ˰ěù˰ÜŰ˰Ěŕ˰ĚŞĠŀă˰ŏùŘăŔýŏùŘŒķŉʭĈŎ˰ęĕ

˰ŔÝ˰ŔŰíŉŘĸŀŎʭŕ˰˛ĸĿ˰ãˈäİķïˇĸŎäŎ˰ùę˰Ōʭķ˰äŰʭŒĖőʭğęʯ˰ŗ˰Ăµğù˰˛ħù˰ĽŦē˰ŔŰí˰ŏĕĚÝ˰ĖŞńŎ˰ŗ˰ĕŗĖĐŎ

˰ĚŞĠŀă˰ʯęŘŖĤŎ˰Ă÷ùĚŃ˰ęĕˈŉˎʭŃˎʭŒˎ èý ęˎãĘˑ çŊùäİķ˓
ˎ
ïç̨ Ýäģˎ¶́Ŕˏńˎŋēˎ˰ˇ˰ŔýˈäőùŘŞď˰Ěŕ˰Ŕý˰ĎŊʭĨŎ˰āťí˰ãʭİķˇ

äŒŞĠď˕˫ʭģãĚĤķʭŒćù˰ʯä˙ŞĴĸŊùĖþķʯʾˀ˃ˀ˰ʲġ˅˰�ʿ˄ˆ˰ŏĕĚµÝ˰˛µ˙ď˰ãùĚý˰äŋŞŊĕ˰ùĚŰě˰ˉĂğù˰ĕŗĕĚŎ˰˔

ʯŔŰíĖŞğ˕˰ĕęùĖő˰ĕŘċŗ˰ŏùŘŞď˰Ěý˰ʭŖŒăʯŏíĚńŊù˰āùěʭČŎ˰äĿ˰ŏʭŞþŊù˰ĦŞĔŋă˰ʯäīęäý�ʭăʿʿ˃˰
˔˰Ăµ÷ùĚŃ˰ęĕ

˰ėʭģ˰ĕŘċŗ˰ʭýùŰŐŔÝ˰ãʭŒĸŎˈ˰ĜŞ×˰Ěŕ˰ãʭİķőĕęŘŎŞěʭ˰Ŕý˰ãµŒýäŌĕí˰ˇ˰ęʭáěʭµğ˰ęŘŖµĤŎ˰Ăµ÷ùĚŃ˰ʭµý˰äµēĚý˰ùę

äŎ˰ʯŏíĚµńŊù˰ŌʭµÞďš˰ĶŎʭµČŊù˰ʯäþįĚŃ˕˰ĖŒőùĕʾˀ˃ˁġ˰ʲʾʾ�ʿʽ˂˔ˉ˰ʭµŎùĘµÏĕęŘŎŰġĚʯĂµĠŞőŔ×ʭµĠý

Ăğù˰ŐÞ˙Ŏʯ˰ōŕ˰ùę˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ŏʭŒŰùŔýāęŘħ˫ĕĚÝ˰ʭŒĸŎ˰ĥʭē
ĖőùŐŰùěù˰ŐŰùĚýʭŒý˰ŏʭµŞŎ˰äµŃĚĿ˰ĂµŖċ


Ăğù˰äŃʭý˰ĕŘē˰āŘŃ˰Ŕý˰ʯĂ÷ùĚŃ˰ŗĕ˰Ěŕ˰ęĕ˰ŔŰí˰ĂŞŎŘ˙ķ˰ŗ˰ĂĠŞő˰ęŘŖĤŎ˰ŗ˰ėʭģ˰Ă÷ùĚŃ

˃˰µ˰ŔĸğŘă˰ʭý˰ŔŰí˰ãʭŒĸŎĂ÷ùĚŃʭŕ˰ʲľŋĄĔŎ˰ãŔýŗŰ˫Ú˰ěù˰˫ĕʭŀĄµğù˰ʭý˰ŔÝ˰ŔŰí˰ŐŰù˰ęĕĿĚĳŞĂʭµŕ˰ã˰ęĕ˰äµýĕù

äŎ˰ęŘĨĄŎ˰ŔŰí˰ãùĚý˰äþŞÝĚă˰ľŋĄĔŎ˰˫Řċŗ˰äĄ÷ùĚŃ˰Ěŕ˰ĝʭµğù˰Ěµý˰ŗ˰ĕŘģŌùĖµÝĚŕ˰ŔĸµğŘă˰ãĚŞµĠŀă˰äőʭµĸŎ

äŎ˰
ĖýʭŰŔýŏùŘŒķŉʭĈŎ˰˛ĸĿ˰ŉŘĸŀŎ˰ŗĕˈäİķù˰ˇäŎ˰āŗʭµŀĄŎ˰Ăµ÷ùĚŃ˰ĵŘő˰ŗĕ˰ĝʭğù˰Ěý˰
ĕŘµģ˰ĚµáùˈŔµń
ˎ
ŋē˰ˇ

ĖŞ˙ŖĿ˰ĖŰʭý˰Ő÷ùĚŃ˰ěù˰ŗ˰Ăğù˰ĽŗĘĐŎ˰äİķï˰Ōŗĕ˰ŉŘĸŀŎ˰ʯĕŘģ˰˫ĖőùŘēˉ˰Ěáù˰ʭŎùˈ
ˎ
ē
˓
ŋŔ
ˎ
ń˰ˇ˰ĕŘµē˰ĕŘģ˰˫ĖőùŘē

˰ʭŰ˰ŗ˰ŏíˈ´äģ
˒
˛Ý˰ˇĖģ˰ŏʭŞý˰ŔĄþŊù˰ŔÝ˰Ăğù˰Ōŗĕ˰ŉŘĸŀŎʯ˰ŔµÝ˰Ăµğù˰ŏí˰ĚĄŖýˈŔµ

ˎ
ńŋ
ˎ
ē˰ˇ˰ŗ˰Ėµģʭý˰Ōŗĕ˰ŉŘµĸŀŎ

˰ęĕ˰ãĚŞēðă˰ŗ˰ōŰĖńăŉŘĸŀŎʭŕ
Ėģʭý˰ŔĄĿĚâő˰āęŘħ



ʼʼ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ
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˄˰µ˰ʭý˰Ă÷ùĚŃ˰ÜŰ˰ęĕ˰ãĚŞĠŀă˰ĂģùĕĚý˰ÜŰ˰ĖŞŰðăʭńŎŰ˰ŔĠ˰Ŕý˰ŔċŘă˰ʭý˰ʲĚâŰĕ˰Ă÷ùĚŃ˰ʭý˰ŏí˰ŔµĄÞő˰ʯäµŋþŃ˰ęĕ

Ļ˰Ă÷ùĚŃĚŞ˰˛ĸĿ˰ĽŗĘĐŎ˰Ōŗĕ˰ŉŘĸŀŎ˰ęŘŖĤŎˈäİķï˰ˇäŎ˰ùę˰ĉùĚĔĄµğù˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ĚŞĠŀă˰äőʭĸŎ˰ěù˰ŏùŘă


ĕĚÝ˰ĖŞŰðă˰ʭŰ

˅˰µĂ÷ùĚŃ˰Ěý˰ŔŞÞă˰ʭý˰Ă÷ùĚŃ˰ŗĕ˰Ěŕ˰ĖŞŰðă˰ŔŰí˰ęĕ˰ʲĚâŰĕ˰āʭŰí˰ęĕ˰ęŘŖĤŎ˰ãʭŕĚĴőĕęŘŎ˰ĎĄµĿ˰Ŕý˰Ă÷ùĚŃ˰Ōť

ˈŔń
ˎ
ŋē˰ˇĚÞő˰ŏʭŞý˰ùę˰ŏí˰˛ŞŊĕ˰ŐŞ˙ŕ˰Ŕý˰ŏùĚĠŀŎ˰ěù˰äēĚý˰ŗ˰˫Ėģ˰˫ĕĚ˙ģ˰ėʭģ˫ĕ˰āʭµŰí˰Ŕµý˰ŔµċŘă˰ʭµý˰ʭµŎù˰ˉĖőù

˰ĖŒőʭŎ˰ŔŰí˰ŐŰù˰ŔýʭĤŎíŰ˰Ŕ3
ĒǗ P÷ PÒ TÇ

P
* pR

Ē
Ȇ.

P
ŻO(Qú Pí

P
ó PÊ2˫ĖČğ˕�˄˔˰ĕęùŗ˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ŗĕ˰ʭý˰ŔÝĂğù˰˫Ėģ˰ʲ

˰ʯ Ě˫Ĩý˰ŗ˰ŔŒŰĖŎ˰ŗ˰ŔÞŎ˰´ùĚŃ˰ěù˰äĬĸýˈ
˓
ŋēŔń˰ˇ˰ŗ˰ʭŕĚŖµģ˰ŏí˰´ùĚµŃ˰ěù˰äµĬĸý˰ŗ˰Ōť˰ŏŘÞµğ˰Ŕµý˰ùę˰ŔµŎʭķ˰´ùĚµŃ

ĚÝ˰Ă÷ùĚŃ˰ŌŦŊù˰ĎĄĿ˰Ŕý˰ʯäĿŘÝ˫ĕ˰ŗĕ˰ŐµŰù˰ãùĚµý˰ōµŕ˰Ŕµý˰ÜµŰĕĜő˰äőʭµĸŎ˰ŏùĚĠŀŎ˰ʯĆĐýĕęŘŎ˰ŔŰí˰ĖŒőʭŎ˰ŗ˰Ėőù

˰ŔŰí˰ęĕ˰ęŘŖĤŎ˰Ă÷ùĚŃ˄˰ŏʭŞý˰˫ĖČğ˫ĕĚÝ˰ĖµŒőʭŎ˰ùę˰ŔµŰí˰ŐµŰù˰ĖŕʭČŎ˰ŉŘŃ˰ěù˰ĜŞő˰äēĚý˰äĄď˰ŗˈµİķ˓
ˎ
ï

ç
˛µÝ ä

ˎ
ģä¶́Ŕˏ

ˎ
ńŋ
ˎ
ē˰ˇŔĄĠőùĕ˰ĚŞĠŀă˰ęĕ˰ŗíŰ˰Ŕ˂ʽŔĄĿĚá˰ Ě˫µŖý˰ĜµŞő˰ŏí˰ěù˰Ŕį˰ĚŞµĠŀă˰äµĿ˰ŏʭµŞþŊù˰ĶŎʭµċ˰ʯãĚµþį˕˰Ėµőù

ʯŏíĚńŊùʾˁʾʿŁ˰ʲʿʾ�˂ˆ	˃ʽäý˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþĄŊù˰ʯäğŘį˰ˉ˰ʲʭă˅�ʿˆ˂˫Ėķ˰ŔĄþŊù˰
˔˰˛µŞŊĕ˰Ŕý˰ãù

˰Ă÷ùĚŃ˰ʭŒĸŎ˰ęĕ˰ĂŊŘŖğˈŔń
ˎ
ŋē˰ˇ˰ŔŰí˰ęĕ˄˫ĕùĕ˰ĎŞċĚă˰ùę˰˫ĖČğʯĖőù˕˰ŏʭµŞþŊù˰ŗ˰ľµĤÞŊù˰ʯãęŘýʭĤŞő˰äþŋĸć

˰ĚŞĠŀă˰ŐķŏíĚńŊù˰ʯʾˁʿʿŁ˰ʲ˄�ˀʿ˄˰ʭŎù˰ˉ˔ŔýŉʭďĚŕ˰ʯŏí˰ęĕ˰ęŘŖĤŎ˰Ă÷ùĚŃ˰ŗĕäŎ˰ʭµĤâŕùę˰ãĖŰòŎ˰ĖőùŘă

˰ŔŰí˰ęĕ˰Ă÷ùĚŃ˰ŗĕ˰äýʭŰěęù˰ãùĚýĢŕŗÚÏĕęŘŎ
Ėģʭý

ŔČŞĄő

Ěý˰ʭŒýäŎ˰ŔĄģĘá˰üŊʭİŎ˰ʲĂŀá˰ŏùŘăĂ÷ùĚŃ˰ĽŦĄēù˰ęĕíŰ˰Ŕ˂ʽ˰ėʭµģ˰äµÞŰ˰ŗ˰ęŘŖµĤŎ˰äÞŰ˰Ŕ×Ěá˰Ŕį

ĂğùˉĚâŰĖÞŰ˰ʭý˰ʭŎùĪŃʭŒă˰ŗ˰ĕʭĬă˰äēĚý˰ŗ˰ĖőęùĖő˰ĂµģùĕĚý˰äőʭĸŎ˰ĚâŰĖµÞŰ˰ʭµý˰ʯĂµ÷ùĚŃ˰ŗĕ˰ŏí˰ěù˰˫Ėµģ

˰ŗ˰łþİŒŎʭŃ˛ýĶ˙ċŔĄþŊù˰
ĖŒĄĠŕĕęùŘŎ˰ęĕãäħʭē˰ãŘĐő˰üŞÝĚă˰ʭý˰ęŘŖĤŎ˰Ă÷ùĚŃ˰Ěý˰Ă÷ùĚŃĚâŰĕ˰ĎŞċĚă

ĕęùĕŉŘĸŀŎ˰üŞăĚă˰ŏí˰üŞÝĚă˰ęĕ˰ŔÝ˰ãęŘŖĤŎ˰Ă÷ùĚŃ˰ʯäýĕù˰ĖķùŘŃ˰ĝʭğù˰Ěý˰ŗ˰˛ĸĿ˰ãʭŕˈäµİķï˰ˇʭķęµŰĂ

üŞÝĚă˰ĚâŰĕ˰Ŕý˰ĂþĠő˰ʯ˫Ėģ˰ŔµÝ˰ęŘŖµĤŎ˰ĚŞĻ˰Ă÷ùĚŃ˰üŞÝĚă˰Ŕý˰ĂþĠő˰ĜŞő˰ŗ˰Ăğù˰ĚĄŖý˰ʭŕ˰ŔµŎěťĽĘµď˰ŏí

ŉŘĸŀŎ˰ěù˰äÞŰ˰ĽŦē˰ŔÝ˰Ăğʭŕ
Ăğù˰˛ħù

�˫ĖČğ˕˰ŏí˰ŔýʭĤŎ˰ŔŰí˰ʭý˰ŔŰí˰łŞþİă˰ŗ˰ŔĠŰʭńŎ˰ʯĚâŰĕ˰ãŘğ˰ěù˄˰Ŕµ˙ŋÝ˰ęĕ˰ęŘŖµĤŎ˰Ăµ÷ùĚŃ˰ŗĕ˰ãùęùĕ˰ŔÝ˰˔

ĚĴőĕęŘŎ˕äŎ ʯĂğù ˔Ŕ
ˎ
ńŋ
ˎ
ēŐŰù˰Ěý˰ʯĖģʭý˰äŋŞŊĕ˰ĖőùŘă˰ĜµŞő˰ĆĐý˰˛ĐŎ˰ŔŰí˰ĚŞĠŀă˰ęĕ˰ėʭģ˰Ă÷ùĚŃ˰Ŕý˰ŔċŘă˰ŔÝ

ŞĠŀă˰ĝʭğù˰Ěý˰äĄď˰ŗ˰ĂğʭĤâŕùę˰ŗ˰ãęŗĚīäŎ˰ĜµŞő˰ʯāʭ÷ùĚŃ˰ĽŦĄēù˰ęĕ˰ʯŏíĚŃ˰Ŕý˰ŏíĚŃ˰Ě˰łŰĖµĨă˰ŏùŘµă

˰ˉĂµĿʭŰ˰Ăµğĕ˰ʯāʭ÷ùĚŃ˰ĽŦĄēù˰ĢČŒğ˰ãùĚý˰ãęʭŞĸŎ˰Ŕý˰ġŗę˰ŐŰù˰ěù˰ŗ˰ĕęŗí˰Ăğĕ˰Ŕý˰ùę˰ĚâŰĖÞŰ˰Ěý˰āʭŰí

ŏʭ˙ŕ˰ŔŰí˰ęĕ˰ŔÝ˰ęŘį˂ʽŔý˰ĚŎù˰ŐŰù˰ĜŞő˰Ŕį
Ăğù˰ĕŘŖĤŎ˰äýŘē



ʴʳʳ
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d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů
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÷ùĚŃ˰ĽŦĄēù˰ĚŞćðă˰ʯāęŘħĚŕęĕ˰ŏí˰ĚŞĠŀă˰Ěý˰ŔŰí˰ŐŰù˰ęĕ˰ĂĻŞ˛ýʭŃĚęʭµÞőù˰ˉĂµğùŔµÝùĚ×Ű˰ěùÜŘµğ˰ʯ

äŎ˰ãùĚµý˰ãęʭµŞĸŎ˰ęŘŖµĤŎ˰Ăµ÷ùĚŃ˰äŰŘµğ˰ěù˰ŗ˰ĕŘµ˙ő˰Ķ˙ċ˰ĚâŰĖÞŰ˰ʭý˰ùę˰Ă÷ùĚŃ˰ŗĕ˰ęĕ˰äőʭĸŎ˰äēĚý˰ŏùŘă

˰ėʭģ˰Ă÷ùĚŃ˰ĢČŒğäŎ˰ęùĚŃŔŒŞŎě˰ĜŞő˰ėʭģ˰Ă÷ùĚŃ˰ŗ˰ˉĕĚŞáäŎ˰ŔŰí˰ãĚŞĠŀă˰ãʭŒĸŎ˰ġĚĄĠá˰ãùĚý˰ãù˰ęĕ˰
ĕŘģ

ęʭŞĠý˰ĜŞő˰


ŗ˰ŁʭŞğ˰ʯûĚķ˰āʭŞýĕù˰ãʭŕęʭŞĸŎ˰ŏʭŞŎ˰ŐŰù˰ŉťĖĄµğù˰ŁʭŞµğ˰ęĕ˰ŔµŰí˰ĂµŞŎŘ˙ķ˰ŗ˰ĂğʭĤâŕùę

äğŘŎ˰āĚĬďJ˰ĂµŞńŊʭē˰ěù˰ Ě˫ĄĠá˰ŗ˰ĶŞğŗ˰äŰʭŒĸŎ˰ʯĂ÷ùĚŃ˰ŗĕ˰Ěŕ˰ęĕ˰ʯĂŞýŘýę˰ãʭĄğùę˰ęĕ˰ŏŘķĚĿ˰ãùĚý

äŎ˰ŏʭŞý˰ùę˰āùĕŘċŘŎ˰Ŕ˙ŕ˰ãùĚý˰äŖŊùäŎ˰āʭþćù˰ŏí˰ʭý˰ĖőŗùĖē˰ŔńŋİŎ˰ŗ˰ Ě˫ĨĐŒŎ˰ĂŞýŘýę˰ŔÝ˰ĖŒÝ
ĕŘģ



ʴʳʴ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ
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ĶýʭŒŎ

ʾ
ʯōŰĚÝ˰ ŏíĚŃŔ˙ċĚă˰ʲŜŰʭīęʯŜőʭŖŀħùĐŎŜŋķĖ˙ŗʯŏùęʭµÞ˙ŕŔµĠğŘŎŜăʭµńŞńĐăŜµâŒŕĚĿ

ʯĚÝĘŊùęùĕōŃ˰ʲʾˀ˅ˀġ


ʿ
˰ʯŐŞĠď˰ʯãęŘģíˈĚŞĠŀă˰ęĕ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ĚŞćðăˇ˰ʯĢŕŗÚÏ˰ŔŎʭŒŋĨĿäµőíĚŃ˰ãʭŕʯŗµŰ˫Ú˰ŌʭµŎù

˔ŌŦĠŊù˰ŔŞŋķ˕˰äŋķ˰ʯ˰ġʵʶ	ʵʷʯĜŞŰʭÏŗŏʭĄĠŎěʴʶʺʼ


ˀ
ˉĚħʭő˰Őý˰Ő˙ďĚŊùĖþķ˰ʯãĖĸğ˰ŉíĚŞĠŞă˰ōŰĚÞŊùŐ˙ďĚµŊù˰ĀµĬŖŒŊù˰ĀµþĄÞŎ˰ʯĸŊùýĚµŞŔ˰ʲāŗĚµŞý˰ʯ

ʾˁʽ˅Ł


ˁ
˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕ˰ʯōŞĴĸŊù˰ŏíĚńŊù˰ĚŞĠŀă˰äĿ˰äőʭĸ˙Ŋù˰čŗę˰ʯĕŘ˙ĐŎ˰ʯäğŘŊíʾˁʾ˂Ł


˂
˰ʲāŗĚŞý˰ʯäýĚĸŊù˰ąùĚĄŊù˰´ʭŞďťù˰ęùĕ˰ʯŔļŋŊù˰ĞŞŰʭńŎ˰ōČĸŎ˰ʯĖ˙ďù˰ʯĝęʭĿ˰ŐýùʾˁʿˆŁ


˃
˰Őý˰˛Şķʭ˙ğù˰ʯĚŞĈÝ˰ŐýùĚ˙ķ˰ŏíĚńŊù˰ĚŞĠŀă˰ʯĴĸŊùŞō˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕ˰ʯʾˁʾˆŁ


˄
˰ʯŌŘğ˰Íʭ×˰ʲāŗĚŞý˰ʯęĕʭħęùĕ˰ʯûĚĸŊù˰ŏʭĠŊ˰ʯŌĚÞŎ˰Őý˰Ė˙ĐŎ˰ʯęŘĴŒŎ˰ŐýùʾˁʾˁŁ


˅
čŘµµĄŀŊùŘýùʯãěùęµµĠďŞŐŐý˰ĚŞµµĠŀă˰äµµĿ˰ŏʭµµŒČŊù˰čŗę˰ŗ˰ŏʭµµŒČŊù˰ĩŗę˰ʯäŋķŏíĚµµńŊù˰ĕʭµµŞŒý˰ʯ

˰ʲĖŖĤŎ˰ʯãŘīę˰ĝĖŃ˰ŏʭĄğí˰äŎŦğù˰ãʭŖĤŕŗÚÏʾˁʽ˅Ł


ˆ
˰ŌŘŋĸŊ˰˛ŞŖĠĄŊù˰ʯĖ˙ďù˰ŐýĖ˙ĐŎ˰ʯãĜċ˰ŐýùĜŒĄŊùŰ˛˰Őý˰ōŃęťùęùĕ˰ʯ˰äýùōŃęťù˰ʲāŗĚŞý˰ʯʾˁʾ˃Ł


ʾʽ
˰ŔĠğŘŎ˰ʯĚŰŘŒĄŊù˰ŗ˰ĚŰĚĐĄŊù˰ʯĚŕʭį˰ŐýĖ˙ĐŎ˰ʯęŘģʭķ˰ŐýùęʭĄŊùŰĒäý˰ʲāŗĚŞý˰ʯ
ʭă

ʾʾ
˰üµĄÞŊùęùĕ˰ʯĜµŰĜĸŊù˰ûʭĄÞŊù˰ĚŞĠŀă˰äĿ˰ĜŞċŘŊù˰ęĚĐ˙Ŋù˰ʯüŊʭĻ˰Őý˰łĐŊùĖþķ˰ʯäĠŊĖőù˰ŔŞİķ˰Őýù

˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊùʾˁʿʿŁ


ʾʿ
ʯĶĿęùŔ˙įʭĿʯāùĕʭĠŊùĖŞğ˰ʯäŒŞĠďĚŞŎʯĖ˙ĐŎōŰĚµŎ˰ ę˫Řµğ˰ĚŞĠŀă˰ęĕ˰Ķþğ˰āʭ÷ùĚŃ˰ĽŦĄēù˰ʯ

˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ ę˫ŗĕ˃˰ ę˫ʭ˙ģ˰ʯʾʾ˰ŏʭĄĠŎě˰ŗ˰ĜŞŰʭÏ˰ʯʾˀˆ˄


ʾˀ
ʯġʭăĖğùʯäŋķĖ˙ĐŎęʭŞĸŎŗŌʭĠŃùāʭ÷ùĚŃʯėʭģę˫ŗĕ˰ʯŏíĚµŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˃ʯę˫ʭ˙µģʾʾʯ

ĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˄


ʾˁ
ŒŞŎùʯäʯĖ˙ĐŎʯŏʭŞăùĚýʯŔŋŞ˙ċäğęĚý˛ŎùŘķŗãʭŕĕĚýęʭÝĽŦĄēùāʭµ÷ùĚŃŏíĚµŃěù˫ʭáĖµŰĕ

ŏùĖŒ˙ĤőùĕŌŘŋķŏíĚŃŗĂŰíŔŋŊù˛īʭĿʯäőùĚÞŒŊę˫ŗĕ˄ʯę˫ʭ˙ģʾˀʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˅


ʾ˂
ōŃ˰ʯäďŗ˰ŏʭýě˰ʯŐŞĠďĖ˙ĐŎ˰ʯĂğŗĖőùĚŰù˰ʲ˰ʯŏʭŎęí˰āùęʭĤĄőùʾˀˆ˃


ʾ˃
ʯĚ˙ķ˰Őý˰ŔŋŊùĖþķ˰ʯãŗʭĬŞýęùŘőï˰ʲāŗĚµŞý˰ʯäµýĚĸŊù˰ąùĚµĄŊù˰´ʭŞďù˰ęùĕ˰ʯ˛ŰŗðĄŊù˰ęùĚğï˰ŗ˰˛ŰĜŒĄŊù

ʾˁʾ˅Ł




ʴʳʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
d,��ZK>��K&��/&&�Z�E���K&� Z��/d�d/KE� /E� d,�� /Ed�ZWZ�d�d/KE�K&� d,��s�Z^�� Η�Z��d���

,/D͕�d,�E�'h/���Η
DŽŚƐĞŶ�<ŚŽƐŚĨĂƌ�Ğƚ�Ăů

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʾ˄
˰ĚŞĠŀă˰äĿ˰ŏʭĠĐŊù˰ĚŕùŘċ˰ʯĖ˙ĐŎ˰Őý˰Ő˙ďĚŊùĖþķ˰ʯäþŊʭĸćŏíĚńŊù˰ąùĚµĄŊù˰´ʭŞďù˰ęùĕ˰ʯĚĸŊùµý˰ʯä

˰ʲāŗĚŞýʾˁʾ˅Ł


ʾ˅
˰´ʭµŞďùęùĕ˰ʯŏíĚµńŊù˰ĚŞµĠŀă˰Őķ˰ŏʭŞþŊù˰ŗ˰ľĤÞŊù˰ʯōŞŕùĚýù˰ŐýĖ˙ďù˰ŁʭĐğùŘýù˰ʯãęŘýʭĤŞő˰äþŋĸć

˰ʲāŗĚŞý˰ʯäýĚĸŊù˰ąùĚĄŊùʾˁʿʿŁ


ʾˆ
˰ʯĚŞŎù˰ʯäŃŗė˰ʯãĖŖŎ˰ʯãĕĜŰùˈäÏ˫Ėğ˰ãĚŞĠŀă˰üĄÝ˰ęĕ˰ŔŎʭķ˰Ă÷ùĚŃ˰äŰŘċ˰Ģńő˰ŗ˰ĂĠĔő˰ãʭŕ

Ă÷ùĚŃ˰ĎŞċĚă˰ęĕ˰ŏíˇĢŕŗÚÏ˰ŔŎʭŒŋĨĿ˰ŗĕ˰ʯģ˰ŏʭýě˰ãʭŕ˰ʯŏíĚŃ˰äĄēʭŒ˰ŉʭğ˃˰ʯ˰ġʾ˰ʯÏŞÏʭäʾʾ˰ʯ

˰ŏʭĄĠýʭă˰ŗ˰ęʭŖýʾˀˆ˃


ʿʽ
˰ʯĚŞĠŀă˰ĝŗęĕ˰ʯ´ùĚğù˰ĂŰʭğ˰ʯŔŋŊùĖþķ˰ʯäŋŎí˰ãĕùŘċ˰ ę˫Řğäý˰ʯŔį˕ʭăKWWS���ZZZ�SRUWDO�HVUD�LU˔


ʿʾ
ʯōŰĚµÝ˰ŏíĚµŃ˰äķŘµīŘŎ˰ĚŞµĠŀă˰ʯŔŋŊùĖþķ˰ʯäŋŎí˰ãĕùŘċ˰ĉʿù˰ʲōµŃ˰ʯ˔ŏíĚµŃ˰ęĕ˰ĖµŞďŘă˕˰ʯ´ùĚµğ

ʾˀ˅ˆ


ʿʿ
ãĚŕŘċäýùęʭĿĕʭ˙ď˰Őý˰˛Şķʭ˙ğù˰ʯ˰ʯĀŞýĚĸŊù˰čʭĐħ˰ŗ˰ĀļŋŊù˰ĉʭă˰ʯŐŞŰŦ˙ŋŊ˰ōŋĸŊù˰ęùĕ˰ʲāŗĚµŞý˰ʯ

ʾˁʽˁŁ


ʿˀ
˰ʲōŃ˰ʯŗĚĠē˰Ěħʭő˰ʯäĿùŘŊù˰ŘĐŒŊù˰ʯĝʭþķ˰ʯŐĠďʾˀ˅ˁ


ʿˁ
˫ʭģ˰äŒŞĠďʭŒćù˰ʯĖ˙ďù˰Őý˰ŐŞĠď˰ʯä˙ŞĴĸŊùĖþķĚĤķ˰ʯãŎŞāʭń˰ʲŏùĚŖă˰ʯʾˀ˃ˀ


ʿ˂
˰ʯüŞİēĚÞŊùĖþķŰōäý˰ʯāŗĚŞý˰ʯäýĚĸŊù˰ĚÞŀŊùęùĕ˰ʯŏíĚńŋŊ˰äőíĚńŊù˰ĚŞĠŀĄŊù˰ʯ
ʭă

ʿ˃
äý˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþŊù˰ʯōğʭńŊùŘýù˰ʯäŰŘē˰ʲāŗĚŞý˰ʯʭőʾˁʽ˅Ł


ʿ˄
ŀħù˰üĻùę˰ʯęŘµŒŊù˰ŔĸŞŋį˰ʲōŃ˰ʯŏíĚŃ˰ıʭŀŊù˰āùĕĚŀŎ˰ʯŐŞĠď˰ʯäőʭŖʴʷʵʺ
Ł

ʿ˅
äý˰ʲāŗĚŞý˰ʯ˫ʭŞĐŊù˰ĀþĄÞŎ˰āùęŘĤŒŎ˰ʯĝŗĚĸŊù˰ĉʭă˰ʯäĬăĚŎ˰Ė˙ĐŎ˰ʯãĖŞýĜŊù
ʭă

ʿˆ
˰ʲ Ě˫ŕʭŃ˰ʯŔŞýĚĸŊù˰üĄÞŊù´ʭŞďóęùĕ˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿ˰ŏʭŕĚþŊù˰ʯŐŰĖŊùęĖý˰ʯäĤÝęěʾˀ˄˃Ł


ˀʽ
˰ʯãĚĤĔŎě˕˰ĕŘ˙ĐŎʾˁʽ˄Ł˰ĪŎùŘµĻ˰ł÷ʭńď˰Őķ˰ĽʭĤÞŊù˰ʯ˔ĜŒĄŊùµŰ˛˰ʯäµýĚĸŊù˰üµĄÞŊùęùĕ˰ʯ

˰ʲāŗĚŞýʾˁʽ˄Ł


ˀʾ
˰ōŞŕùĚýù˰Őý˰ʯüİŃ˰ŐýĖŞğŊėʭģ˰ŉŦĳ˰äĿ˰ʯäŏíĚńŊùāŗĚŞý˰ʯŁŗĚĤŊùęùĕ˰ʯ	Ě˫ŕʭŃ˰ʲʾˁʾʿŁ


ˀʿ
˰ŐýĖ˙ĐŎ˰ʯäīęĖŞğĠďŞŐ˰āùěʭČŎ˰äĿ˰ŏʭŞþŊù˰ĦŞĔŋă˰ʯŏíĚńŊùäý˰ʲāŗĚŞý˰ʯ´ùŘīšùęùĕ˰ʯ
ʭă

ˀˀ
˰Őý˰Ő˙ďĚŊùĖþķ˰ʯäįŘŞğýùäĚÞý˰ʯęŘćðµ˙Ŋù˰ĚŞĠŀă˰äĿ˰ęŘĈŒ˙ŊùęĖŊùʭĔýʭĄÝŔµő˰äµĤķĚŎ˰ŔµŋŊù˰ĀµŰí

ʲōŃ˰ʯäŀČőʾˁʽˁŁ


ˀˁ
˰ōŋÞŊù˰ęùĕ˰ʯĚŞĈÝ˰Őýù˰ęùĕ˰ʯĚŰĖńŊù˰ĎĄĿ˰ʯäŋķ˰Ė˙ĐŎ˰ʯäőʭÝŘģİŊùŞü˰ʯłĤŎĕ˰ʯýŞāŗĚ˰ʲʾˁʾˁŁ


ˀ˂
˰ʲōŃ˰ʯäŎŦğù˰àŒŕĚĿ˰ʯŏíĚńŊʭý˰ŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŃĚŀŊù˰ʯĖ˙ĐŎ˰ʯäőùĚŖă˰äŃĕʭħʾˀ˃˂




ʴʳʶ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎʯ˨ŉʭğōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʺʼµʴʳʻ
Ġŀă˨ęĕ˨āʭ÷ùĚŃ˨ĽŦĄēù˨ĢńőĚŞíŔŰˈĖŕ˨ōć˨Ŕńŋēãˇ

ĚŀģŘē˨ŐĠĐŎŏùęʭÞ˙ŕ˨ŗ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˀ˃
ěŘď˰ŐŞğęĖŎ˰ũĸŎʭċ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏùĜŞ˙Ŋù˰ʯŐŞĠďĖ˙ĐŎ˰ʯäŰʭþįʭþį˰ʲōŃ˰ʯŔŞ˙ŋķ˰˫ʾˁʾ˄Ł


ˀ˄
˰ʯŐŞĠďĖ˙ĐŎ˰ʯäŰʭþįʭþįŎŦğù˰āùęʭĤĄőù˰ĚĄĿĕ˰ʯōČŒÏ˰Õ˰ʯŌŦğù˰ęĕ˰ŏíĚŃäōŃ˰ʯʲʾˀ˄ʿ


ˀ˅
˰ʲŏùĚŖă˰ʯŗĚĠēĚħʭő˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþŊù˰Ķ˙ČŎ˰ʯŐĠď˰Őý˰˛ĬĿ˰ʯäğĚþįʾˀ˄ʿ


ˀˆ
˰ʲāŗĚŞý˰ʯŔĿĚĸ˙Ŋùęùĕ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþŊù˰ĶŎʭċ˰ʯĚŰĚċ˰Őý˰Ė˙ĐŎĚŀĸċŘýù˰ʯãĚþįʾˁʾʿ


ˁʽ
ʯãŗʭİŒį˰ŏíĚńŋŊ˰ĮŞğŘŊù˰ĚŞĠŀĄŊù˰ʯĖ˙ĐŎĚµÞŊùŰō˰ʲ Ě˫ŕʭµŃ˰ʯĚµĤŒŊù˰ŗ˰ŔķʭþİŋŊĚµĨŎ˰ŔµĬŖő˰ęùĕ˰ʯ

äý
ʭă

ˁʾ
˰ʯäğŘį˰ąùĚĄŊù˰´ʭŞďù˰ęùĕ˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿ˰ŏʭŞþĄŊù˰ʯŐĠď˰Őý˰Ė˙ĐŎýĚĸŊù˰ʲāŗĚŞý˰ʯääýʭă


ˁʿ
˰ʯĖ˙ĐŎ˰ʯãĖþŞŎ˰ĚÝʭĿˈäŰʭµþįʭþį˰ŔµŎŦķ˰˫ʭáĖŰĕ˰ěù˰ĚŞĠŀă˰ęĕ˰ŏí˰Ģńő˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēùˇ˰ŗĕ˰ʯ

ŏíĚŃ˰ŔŎʭŒŋĨĿ˰ʯŌęʭŖ×˰ŉʭğ˰ʯĂēʭŒģ˰ġʿ˰ʯÏŞÏʭä˅˰ŗ˰ĜŞŰʭÏ˰ʯ˰ŏʭĄĠŎěʾˀˆʽ


ˁˀ
˰ʲāŗĚŞý˰ʯäýĚĸŊù˰ąùĚĄŊù´ʭŞďù˰ęùĕ˰ʯüŞļŊù˰ĎŞăʭŀŎ˰ʯĚ˙ķ˰ŐýĖ˙ĐŎ˰ʯãěùę˰ĚĔĿʾˁʿʽŁ


ˁˁ
ŔŎĖńŎ˰ʯãĕʭŖŊùĖþķ˰ʯäŋĬĿ˰ʯŌęʭŖ×˰Íʭ×˰ʲōŃ˰ʯ˫Řğù˰ʯōŰĚÝ˰ŏíĚŃ˰āʭ÷ùĚŃ˰ĒŰęʭă˰Ěý˰ãùʾˀ˅˅


ˁ˂
ûŘńĸŰ˰ŐýĖ˙ĐŎ˰ʯãĕʭýíěŗĚŞĿ˰ʯĮŞĐ˙Ŋù˰ĝŘŎʭŃ˰ʯŞ˙ŋĸŊù˰üĄÞŊù˰ęùĕ˰ʲŏʭŒþŊ�āŗĚŞý˰ʯŔʾˁʾ˂Ł


ˁ˃
ʯŐĠĐŎŦŎ˰ʯäőʭģʭÝ˰ĪŞĿ˰ʲŏùĚŖă˰ʯęĖĨŊù˰ʯäĿʭĨŊùʾˁʾ˂Ł


ˁ˄
˰ŉʭ˙ċĖ˙ĐŎ˰ʯä˙ğʭŃĖŊùŰŐ˰ŐğʭĐŎ˰ʯŗʭĄŊùŰ˛˕˰üĄÞŊùęùĕ˰ʯ˔ä˙ğʭńŊù˰ĚŞĠŀă˙ŋĸŊùŞŔ˰ʲāŗĚµŞý˰ʯ

ʾˁʾ˅Ł


ˁ˅
˰ŐĠďù˰ʯĚþÝù˰äŋķ˰ʯäģĚŃĖĐŊùŰĆ˰ĕʭŞŒý˰ʯĂĈĸý˰ʲŏùĚŖă˰ʯʾˀ˄˄


ˁˆ
˰ŌʭÞďš˰ĶŎʭČŊù˰ʯĖ˙ďù˰ŐýĖ˙ĐŎ˰ʯäþįĚŃŏíĚńŊù˰ʲŏùĚŖă˰ʯŗĚĠēĚħʭő˰ʯʾˀ˃ˁ


˂ʽ
Ŏ˰ŐýĖ˙ĐŎ˰ʯãĖŖĤŎ˰ä˙Ń˰ʯäŎŦµğù˰ĕʭµģęù˰āęùěŗ˰ʯüµ÷ùĚļŊù˰ĚµĐý˰ŗ˰ł÷ʭŃĖµŊù˰ĜŒÝ˰ʯʭīęĖ˙Đ

˰ʲŏùĚŖăʾˀ˃˅


˂ʾ
˰ĚŞµĠŀă˰äµŋķ˰ãŘµőŘńŊù˰ĀŞµģʭď˰ʯĖ˙ĐŎ˰Őý˰˛Şķʭ˙ğù˰ʯãŘőŘŃþŊùŞŗʭµĬ˰ʯŔµŞ˙ŋĸŊù˰üµĄÞŊùęùĕ˰ʯã

˰ʲāŗĚŞýʾˁʿʿŁ


˂ʿ
˰ŌùĜŊù˰äĿ˰ŐŞŃĕʭĨŊù˰ĊŖŒŎ˰ʯŔŋŊù˰ĎĄĿŦŎ˰ʯäőʭģʭÝŀŊʭĔ˙ŊùŞŐ˰ŐµĠďĖ˙ĐŎ˰äģŗĚŀýʭĄÝ˰ʯµ˙ŋķ˰ʯä

˰ʲŏùĚŖăʾˀˀ˃


˂ˀ
äŒŞŋÝ˰ʯʭĐğù˰Őý˰ûŘńĸŰ˰ŐýĖ˙ĐŎ˰ʯäĿʭÞŊù˰ʯŁŞŎŦğţù˰üĄÞŊùęùĕ˰ʲŏùĚŖă˰ʯŔʾˁʽ˄Ł


˂ˁ
˰ŏʭİŋğ˰ʯãĕʭýʭŒá˕˰Ė˙ĐŎʾˁʽ˅Ł˰äµ˙ŋķšù˰ĀµĠğòŎ˰ʯÿĕʭµþĸŊù˰āʭµŎʭńŎ˰äµĿ˰ÿĕʭĸµĠŊù˰ŏʭŞý˰ʯ˔

āʭķŘþİ˙ŋŊ˰ʲāŗĚŞý˰ʯʾˁʽ˅Ł


˂˂
˰ŗ˰ĂÞŒŊù˰ʯĖ˙ĐŎ˰Őý˰äŋķ˰ʯãĕęŗʭŎĸŊùŞŏŘäý˰ʲāŗĚŞý˰ʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕ˰ʯ
ʭă



ʴʳʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϳϵͲϭϬϴ
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˂˃
ʯãŘĬăĚŎŕùĚýùŞō˰ˉ˰ʯĕŘµ˙ĐŎ˰ʯäŒŞĠď˰üŞį˰ŔµŊʭńŎˈ˰ŗĕ˰ʯāʭµ÷ùĚŃ˰ĕęŘµŎęĕ˰ãĚµĤĔŎě˰˫ʭáĖµŰĕ

˰ʯŏíĚŃ˰āʭ÷ùĚŃ˰ä˙ŋķ˰ŔŎʭŒŋĨĿ˰ŉʭğ˄˰ġ˰ʯʾʿ˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʾˀˆ˅


˂˄
˰ʲōŃ˰ʯĖŞŖ˙ĄŊù˰äâŒŕĚĿ˰ŔĠğòŎ˰ʯŏíĚńŊù˰ŌŘŋķ˰äĿĖŞŖĄ˙Ŋù˰ʯãĕʭŕĖ˙ĐŎ˰ʯĂĿĚĸŎʾˀ˅˅ġ


˂˅
˰ʲōŃ˰ʯĖŞŖ˙ĄŊù˰äâŒŕĚĿ˰ŔĠğòŎ˰ʯŏùĚĠŀŎ˰ŗ˰ĚŞĠŀă˰ʯãĕʭŕĖ˙ĐŎ˰ʯĂĿĚĸŎʾˀ˅ʽġ


˂ˆ
˰Őý˰Ė˙ďù˰ʯãĖþŞŎĖ˙ĐŎ˰ʲŏùĚŖă˰ʯĚŞþÝĚŞŎù˰ʯęùĚýšù˰ÿĖķ˰ŗ˰ęùĚğšù˰ľĤÝ˰ʯʾˀ˄ʾġ


˃ʽ
ÜŞőʯŔńŰĖħ˰ʯĶþįʯĕùŘċĖ˙ĐŎ˰ʯãĚŎʭķ˰ʭý˰ŏíĚŃ˰ľŰĚĐă˰ʭý˰ŏí˰Ŕİýùę˰ŗ˰āʭ÷ùĚŃ˰ĽŦĄēù˰˛ŞŋĐă

ĂŰí˰˫ʭáĖŰĕ˰Ěý˰ĖŞÝ ðăäőùĚÞŒŊ˰˛īʭĿ˰ŔŋŊù˰ʯŏíĚµŃ˰Ăµ÷ùĚŃ˰āʭĸŊʭİŎ˰ʯ˰ ę˫ŗĕ˄˰ ę˫ʭ˙µģ˰ʯʾˀ˰ŗ˰ĜŞŰʭµÏ˰ʯ

˰ŏʭĄĠŎěʾˀˆ˅
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5HIHUHQFHV
��� 7KH� +RO\� 4XUDQ�� 7UDQVODWHG� E\� 5H]DHL� ,VIDKDQL�� 0XKDPPDG� $OL� HW� DO��� 'DU� DO�'KLNU�

&XOWXUDO�5HVHDUFK�,QVWLWXWH��4RP�������
��� $VKRXUL�� +XVVHLQ�� �7KH� (IIHFW� RI� 'LIIHUHQFHV� LQ� 5HDGLQJV� RQ� ,QWHUSUHWDWLRQ��� 4XDUWHUO\�

-RXUQDO�RI�4XUDQLF�5HVHDUFK��(VSHFLDOO\�,PDP�$OL��SEXK���SS���������$XWXPQ�DQG�:LQWHU�����

���$O�6D¶GL��$EGXO� 5DKPDQ� ELQ�1DVVHU�� 7DLVLU� DO�.DULP� DO�5DKPDQ��0DNWDE� DO�1DKGKD� DO�

$UDEL\D��%HLUXW�������$+

��� $OXVL�� 0DKPRXG�� 5XK� DO�0D
DQL� )L� 7DIVLU� DO�4XUDQ� DO�$]HHP�� 'DU� DO�.LWDE� DO�,OPL\HK��

%HLUXW�������$+


���,EQ�)DULV��$KPDG��0XMDP�0DTDLV�DO�/XJKDK��'DU�LO�,K\D�DO�7XUDWK�DO�$UDEL��%HLUXW�������$+

��� ,EQ� .DWKLU�� ,VPDLO� ,EQ� 8PDU� ������ $+��� 7DIVLU� $O�4XUDQ� $O�$]HHP�� 'DU� DO�.LWDE� DO�

,OPL\HK��%HLUXW�������$+

��� ,EQ�0DQ]XU��0XKDPPDG� LEQ�0DNUDP�� /LVDQ� DO�$UDE��'DU� 6DGHU�� %HLUXW�� 7KLUG� (GLWLRQ��

�����$+

���$EROIRWXK�5D]L��+XVVHLQ�,EQ�$OL��5DZGK�DO�-LQQDQ�DQG�5XK�DO�-LQQDQ� LQ�7DIVLU�DO�4XUDQ��

$VWDQ�4XGV�5D]DYL�,VODPLF�5HVHDUFK�)RXQGDWLRQ��0DVKKDG�������$+

���,EQ�-D]]L��0XKDPPDG�LEQ�$KPDG��$O�7DVKLO�/L�8OXP�DO�7DQ]LO��'DU�DO�$UTDP�LEQ�$EL�DO�

$UTDP��%HLUXW�������$+

���� ,EQ�$VKRXU��0XKDPPDG� LEQ�7DKLU��$�7DKULU�ZD� DO�7DQZLO�� ,QVWLWXWH�RI�+LVWRU\��%HLUXW��

6�'

���� ,EQ� $WL\DK� $O�$QGDOXVL�� $EGXO� +DT� ,EQ� *KDOLE�� $O�0XKDUUDP� $O�:DML]� )L� 7DIVLU� $O�

.LWDE�$O�$]L]��'DU�DO�.LWDE�DO�,OPL\HK��%HLUXW�������$+

����$UID��)DWLPD�DN�6DGDW��0LU�+RVVHLQL��6H\\HG�0XKDPPDG��7KH�'LIIHUHQFH�RI� WKH�6HYHQ�

5HDGLQJV� LQ� WKH� ,QWHUSUHWDWLRQ�RI�6XUDK�0DU\DP��4XUDQ�5HFLWDWLRQ�6WXGLHV��9ROXPH����1XPEHU�

����)DOO�DQG�:LQWHU�����

����$VDGWDVK��0XKDPPDG�$OL�� &ULWHULD� DQG� 7\SHV� RI� 5HFLWDWLRQ�� 4XUDQ� 5HFLWDWLRQ� VWXGLHV��

9ROXPH����1XPEHU�����)DOO�DQG�:LQWHU�����

���� $PLQL�� 0XKDPPDG�� %DUDWLDQ�� -DPLOHK�� $� 6WXG\� RI� WKH� )DFWRUV DQG� $SSOLFDWLRQV� RI�

'LIIHUHQFHV�LQ�4XUDQLF�5HDGLQJV�IURP�WKH�3HUVSHFWLYH�RI�4XUDQLF�6FLHQWLVWV�DQG�$\DWROODK�)D]HO�

/DQNDUDQL��9ROXPH����1XPEHU�����)DOO�DQG�:LQWHU�����

����,UDQGRRVW��0XKDPPDG�+RVVHLQ��7KH�/DQJXDJH�RI�5HYHODWLRQ��4RP��$UPDQ�3XEOLFDWLRQV��

����

����%HLGKDZL��$EGXOODK�,EQ�8PDU��$QZDU�DO�7DQ]LO�$VDU�DO�7DZLO��'DU� LO�,K\D�DO�7XUDWK�DO�

$UDEL��%HLUXW�������$+
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����7KD
ODEL��$EG�DO�5DKPDQ� LEQ�0XKDPPDG��-DZDKDU�DO�+DVDQ�)L�7DILU� DO� 4XU
DQ��'DU� LO�

,K\D�DO�7XUDWK�DO�$UDEL��%HLUXW�������$+

����7KD¶DOLEL�1H\VKDERXUL��$EX�,VKDT�$KPDG�,EQ�,EUDKLP��$O�.DVKI�DQG�$O�%D\DQ�$Q�7DIVLU�

DO�4XU
DQ��'DU�LO�,K\D�DO�7XUDWK�DO�$UDEL��%HLUXW�������$+

���� ,]DGL��0HKGL�� =RTL��$PLU�� �5HVHDUFK� RI�3RSXODU�5HDGLQJ� LQ�&RPPHQWDU\�%RRNV� RI� WKH�

)LUVW� &HQWXULHV� DQG� ,WV� 5ROH� LQ� WKH� 3UHIHUHQFH� RI� 5HDGLQJ��� %L�TXDUWHUO\� -RXUQDO� RI� 4XUDQLF�

/LQJXLVWLF�5HVHDUFK��9ROXPH����,VVXH����6HULHV�����6SULQJ�DQG�6XPPHU�����

���� -DYDGL� $PROL�� $EGXOODK�� (VUDD� :HEVLWH�� 7DIVLU� .HVVRQV�� 6XUDK� 7DKD�� 6�'��

�KWWS���ZZZ�SRUWDO�HVUD�LU�

���� -DYDGL� $PROL�� $EGXOODK�� 7KHPDWLF� ,QWHUSUHWDWLRQ� RI� WKH� +RO\� 4XUDQ�� 9ROXPH� ��

�0RQRWKHLVP�LQ�WKH�4XUDQ���4RP��(VUD�
������

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

/LOPDOD\LQ��%HLUXW�������$+


����+DVVDQ��$EEDV��$O�1DKZD�$O�:DIL��1DVLU�.KRVURZ��4RP������


����+RVVHLQL�6KDK�$EGROD]LP��+RVVHLQ�,EQ�$KPDG��7ZHOYHU�6KLD��0LTDW��7HKUDQ������


����.KDWLE��$EGXO�.DULP��7DIVLU�DO�4XUDQ�IRU�4XUDQ��'DU�DO�)LNU�DO�$UDEL��%HLUXW��6�'


����.KRHL��$EX�DO�4DVLP��$O�%D\DQ�)L�7DIVLU�DO�4XUDQ��6�1���%HLUXW�������$+


����5DJKLE�,VIDKDQL��+XVVHLQ��0XIUDGDU�RI�4XUDQLF�:RUGV��4RP��7DOLHK�DO�1RRU�������$+


����$O�=XEDLGL��0XKDPPDG�0XUWD]D��7DMD�DO�8UXV��0DQVKRUDW�0DNWDEDK�DO�+D\DW��%HLUXW��6�'

���� =DUNDVKL�� %DGUXGGLQ�� $O�%XUKDQ� )L� 8ORRP� $O�4XUDQ�� 'DU� DO�,K\D� DO�.LWDE� DO�$UDEL\D��

&DLUR�������$+

����=DPDNKVKDUL��0DKPRXG�������$+���$O�.DVKDI�$Q�+DTDLT�*KDZDPL]�DO�7DQ]LO��'DU�DO�

.XWXE�DO�$UDEL\D�%HLUXW�������$+

����6D\\LG�,EQ�4XWE��,EQ�,EUDKLP�6KD]OL��)L�=LODO�DO�4XUDQ��'DU�$O�6KRURXT��%HLUXW�� &DLUR��

�����$+

����6D\\LG�5D]L��0XKDPPDG� LEQ�+RVVHLQQ��7DONKLV� DO�%D\DQ�)L�0DMD]DW� DO�4XUDQ��'DU� DO�

$GKZD��%HLUXW��6�'

����6LRXWL��$EGXO�5DKPDQ�,EQ�$EL�%DNU��$O�'XUU�DO�0DQWKXU�)L�7DIVLU�DO�0D¶WKRXU��/LEUDU\�

RI�$\DWROODK�0DUDVKL�1DMDIL��4RP�������$+

���� 6KRNDQL�� 0XKDPPDG� $OL�� )DWK� DO�4DGLU�� 'DU� ,EQ� .DWKLU�� 'DU� DO�.DODP� DO�7D\\LE��

'DPDVFXV��%HLUXW�������$+

����6DGLTL�7HKUDQL��0XKDPPDG��$O�)XUTDQ�)L�7DIVLU�$O�4XUDQ�%L�DO�4XUDQ��)DUKDQJ�H�,VODPL��

4RP������
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����7DEDWDEDL��0XKDPPDG�+XVVHLQ��$O�0L]DQ�)L�7DIVLU�DO�4XUDQ��$VVRFLDWLRQ�RI�7HDFKHUV�RI�

WKH�6HPLQDU\��4RP�������$+

���� 7DEDWDEDL�� 0XKDPPDG� +XVVHLQ�� 4XUDQ� LQ� ,VODP�� )LIWK� (GLWLRQ�� ,VODPLF� 3XEOLFDWLRQV�

&HQWHU��4RP������

����7DEUDVL��)DGO� ,EQ�+DVVDQ��0DMPD� 
DO�%D\DQ�)L�7DIVLU�DO�4XUDQ��1DVLU�.KRVURZ��7HKUDQ��

����

���� 7DEDUL�� $EX� -D
IDU� 0XKDPPDG� LEQ� -DULU�� -DPH� 
DO�%D\DQ� )L� 7DIVLU� DO�4XUDQ�� 'DU� DO�

0D
ULIDK��%HLUXW������

����7DQWDZL��0XKDPPDG��$O�7DIVLU�DO�:DVHHW�/L�DO�4XUDQ�DO�.DULP��'DU�$O�1DKGKDK��(J\SW��

3ULQWLQJ�DQG�3XEOLVKLQJ��&DLUR��6�'

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

$UDEL\D��%HLUXW��6�'

����)DNLU�0H\EXGL��0XKDPPDG���'LIIHUHQFH�RI�5HDGLQJV�DQG�,WV�5ROH�LQ�,QWHUSUHWDWLRQ�IURP�

WKH�3HUVSHFWLYH� RI�$OODPDK�7DEDWDEDL���%L�TXDUWHUO\� -RXUQDO� RI�4XUDQ�6KH\QDNKW�� )RXUWK�<HDU��

YRO�����&RQVHFXWLYH����$XWXPQ�DQG�:LQWHU�����

����)DNKU�5D]L��0XKDPPDG�LEQ�8PDU��0DIDWLK�DO�*KD\E��'DU�DO�,K\D�DO�7XUDWK�DO�$UDEL\D��

%HLUXW�������$+

����)D]OL��$EGXO�+DGL��$Q� ,QWURGXFWLRQ� WR� WKH�+LVWRU\�RI� WKH�5HFLWDWLRQ�RI� WKH�+RO\�4XUDQ��

8VZD��4RP��)RXUWK�(GLWLRQ������

����)LUX]DEDGL��0XKDPPDG�LEQ�<D
TXE��4DPXV�DO�0XKHHW��'DU�DO�.LWDE�DO�,OPL\HK��%HLUXW���

/HEDQRQ�������$+


����)DL]�.DVKDQL��0XOODK�0XKVLQ��$O�6DIL��$O�6DGU��7HKUDQ�������$+

����4DVLPL��0XKDPPDG�-DPDO�DO�'LQ��0DKDVLQ�DO�7DZLO��7DIVLU�DO�4DVLPL���'DU�DO�.LWDE�DO�

,OPL\HK��%HLUXW�������$+


����4DUDVKL��$OL�$NEDU��$KVDQ�$O�+DGLWK��%HWKDW�)RXQGDWLRQ��7HKUDQ������

����4XUWXEL��0XKDPPDG�,EQ�$KPDG��$O�-DPL�/L�$KNDP�DO�4XUDQ��1DVLU�.KRVURZ��7HKUDQ��

����

����4RPL�0DVKKDGL��0XKDPPDG�,EQ�0XKDPPDG�5H]D��.DQ]�DO�'DTDLT�ZD�%DKU�DO�*KDUDLE��

0LQLVWU\�RI�,VODPLF�*XLGDQFH��7HKUDQ������

����4XQDZL�� ,VPDLO� ,EQ�0XKDPPDG��$O�4XQZL
V�1RWHV�RQ�7DIVLU� DO�%HLGKDZL��'DU� DO�.LWDE�

DO�,OPL\D��%HLUXW�������$+

���� .DVKDQL�� 0XOODK� )DWKXOODK��0DQKDM� DO�6DGLTHHQ� )L� ,O]DP� DO�0XNKDOLIHHQ�� 0XKDPPDG�

+DVVDQ�,OPL�%RRNVWRUH��7HKUDQ�����������
����.XODLQL��0XKDPPDG�LEQ�<D
TXE�LEQ�,VKDT��$O�.DIL��,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ��

�����$+
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���� *RQDEDGL�� 6XOWDQ� 0XKDPPDG� ������ $+��� %D\DQ� DO�6D¶GDK� )L� 0DTDPDW� DO�,EDGDK��
6FLHQWLILF�)RXQGDWLRQ�IRU�3XEOLFDWLRQV��%HLUXW�������$+�

����0DZDUGL�� $OL� LEQ�0XKDPPDG��$O�1XNDW� ZD�$O�2\XQ�� 'DU� DO�.LWDE� DO�,ODPL\D�� %HLUXW��
6�'�

����0XUWD]DYL�� ,EUDKLP��7D\HE�+RVVHLQL��0DKPRXG��=DPDNKVKDUL
V�9LHZ�RQ�5HDGLQJV�� %L�
VFLHQWLILF�MRXUQDO�RI�4XUDQ�5HDGLQJV��9ROXPH����,VVXH�����6SULQJ�DQG�6XPPHU������

����0DULIDW��0XKDPPDG�+DGL��$O�0XWDKLG�)L�8OXP�DO�4XUDQ��$O�7DPKLG�&XOWXUDO� ,QVWLWXWH��

4RP������

����0DULIDW��0XKDPPDG�+DGL� ,QWHUSUHWDWLRQ�DQG�,QWHUSUHWHUV��$O�7DPKHHG�&XOWXUDO�,QVWLWXWH��

4RP������

���� 0H\ERGL�� $KPDG� ,EQ� 0XKDPPDG�� .DVKI� DO�$VUDD� ZD� ,GGDK� DO�$EUDU�� $PLU� .DELU��

7HKUDQ������

���� 1LN� 7DE¶�� 6LGGLTHK�� $PHUL�� 0XKDPPDG� -DYDG�� $QDO\VLV� RI� WKH� 'LIIHUHQFH� EHWZHHQ�

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


