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2QH� RI� WKH� QHZ� LVVXHV� RI� 4XU¶DQLF� UHVHDUFK� LQ� WKH� WZR� HSLVWHPRORJLFDO�
ILHOGV�RI�WKH�,VODPLF�ZRUOG�DQG�WKH�:HVWHUQ�ZRUOG�LV�WKH�LVVXH�RI�WKH�4XU
DQ¶V�
LPSUHVVLRQDELOLW\�IURP�WKH�FXOWXUH�RI�WKH�WLPH��,Q�WKH�PHDQWLPH��2ULHQWDOLVWV��
DIWHU� DFFHSWLQJ� FRQVFLRXVO\� RU� XQFRQVFLRXVO\� � WKH� K\SRWKHVLV� RI� WKH� 4XU
DQ�
EHLQJ� KXPDQ�� KDYH� DWWHPSW� WR� ILQG� D� KXPDQ� DQG� QDWXUDO� H[SODQDWLRQ� RI� WKLV�
VWUDQJH� SKHQRPHQRQ� DQG� ILQGLQJ�ZRUOGO\� VRXUFHV� IRU� LW�� 7KLV� LVVXH� EHFDPH�
PRUH� DQG� PRUH� SRSXODU� DPRQJ� :HVWHUQ� ,VODPLF� UHVHDUFKHUV� LQ� WKH� ��WK�
FHQWXU\��7KH�SUHVHQW�DUWLFOH�VHHNV�WR�VWXG\�WKH�KLVWRULFDO�FRXUVH�DQG�H[SODLQ�WKH�
WKHRU\�RI�WKH�4XU¶DQ¶V�LPSUHVVLRQDELOLW\�IURP�WKH�FXOWXUH�RI�WKH�WLPH��XVLQJ�D�
GHVFULSWLYH�DQDO\WLFDO�PHWKRG��ZLWK�D�FULWLFDO�DSSURDFK�ZLWK�WKH�FROOHFWLRQ�DQG�
DQDO\VLV� RI� RUJDQL]HG� LQIRUPDWLRQ� DQG� WKH� PRVW� LPSRUWDQW� FODLPV� RI� WKLV�
WKHRU\��LQFOXGLQJ��+DMM�5LWXDOV��.LVVLQJ�WKH�.DDED�%ODFN�6WRQH��DQG�VR�RQ��LQ�
WKH�DXWKRU
V�RSLQLRQ�� WKH�DERYH�PHQWLRQHG�FDVHV� DUH� LQ� FRQIOLFW�ZLWK� ,VODPLF�
UHOLJLRXV�WKRXJKW��DQG�HDFK�RI�WKHVH�DOOHJHG�FDVHV�IDFHV�VHULRXV�SUREOHPV��7KH�
ILQGLQJV�RI� WKLV� VWXG\�VKRZ� WKDW�:HVWHUQ�VFKRODUV�DQG�RULHQWDOLVWV��EDVHG�RQ�
WKHVH�VLPLODULWLHV�RI� WKH�4XU
DQ�ZLWK� WKH�FXOWXUH�RI� WKH�SUH�,VODPLF�HUD�� KDYH�
PDGH�H[LVWLQJ�K\SRWKHVHV�DERXW� WKH�VRXUFHV�RI� WKH�+RO\�4XU
DQ� WKDW�QRQH� RI�
WKHP�DUH�QRW�DFFHSWHG�E\�0XVOLPV�

.H\ZRUGV� &RQWHPSRUDU\� 2ULHQWDOLVWV�� 2ULHQWDOLVWV
� 'RXEWV�� 4XU¶DQ¶V�
LPSUHVVLRQDELOLW\�� &XOWXUH� RI� WKH� 7LPH�� 4XU¶DQLF� 5HYHODWLRQ�� +LVWRULFDO�
&RXUVH�RI�WKH�&XOWXUH�RI�WKH�7LPH��


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

���$VVRFLDWH�3URIHVVRU�RI�$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\�DQG�SDUW�WLPH�IDFXOW\�PHPEHU�RI�$O�0DKGL�+RO\�4XUDQ�5HVHDUFK�&HQWHU�

PMBHVNDQGDUOR#PLX�DF�LU�

���3K'�VWXGHQW�LQ�4XUDQ�DQG�2ULHQWDO�6WXGLHV��$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\��GU�ULDKL#FKPDLO�LU��$XWKRU��



ʹʹ

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

ʭķ˨ġěŘŎí˨Ķ˙ĄČŎĆŰĖď˨ŗ˨ŏíĚŃ˨äŊ

ŒŋĨĿ˨ŗĕ˙ŋķ˨ŔŎʭäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʵ
�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W ͗ϲϱͲϵϰ

äĤŕŗÚÏ˨µ˨ä˙ŋķ˨ŔŊʭńŎ

ĕ˨ŏʭğʭŒģęŗʭē˨ŔŰĚĴő˨Ėńőĕ˨ŏʭğʭŒģęŗʭē˨ŔŰĚĴő˨ĖńőˮęʭýęˮęʭýęćðăćðăŞŞĘÏĚĘÏĚŰŰĚ˨˨Ěãã˨ŏíĚŃ˨ŏíĚŃŔőʭŎě˨àŒŕĚĿ˨ěùŔőʭŎě˨àŒŕĚĿ˨ěù



Â·�|À°�Y�{YÂm|¼v»��Á�Æ»�ÊuZË���«Z]�

ˮĖŞÞ×

˰ĖµŰĖÏŘő˰˛÷ʭµĠŎ˰ěù˰äÞŰŏíĚŃµŕŗÚÏäûĚµĻ˰ŏʭµŖċ˰ŗ˰ŌŦµğù˰ŏʭµŖċ˰äµĄĿĚĸŎ˰ ě˫Řµď˰ŗĕ˰ęĕʯŔŋøµĠŎ

ěù˰ŏíĚŃ˰ãĚŰĘÏĚŞćðă˰˫ʭµá íĕŘēʭő˰ʭµŰ˰˫ʭµá íĕŘē˰ŉŘµþŃ˰ěù˰ĞµÏ˰ŏʭŃĚµĤĄĠŎ˰ŏʭŞŎ˰ŐŰù˰ęĕ˰
Ăğù˰ŔőʭŎě˰àŒŕĚĿ

ĢŞÏĩĚĿ˰ãęĕʭµĨŎ˰ŐĄĿʭµŰ˰ŗ˰Ăŀâµģ˰˫ĖµŰĖÏ˰ŐµŰù˰ěù˰äĸŞþį˰ŗ˰ãĚĤý˰äŒŞŞþă˰ŉʭþőĕ˰Ŕý˰ʯŏíĚŃ˰ŏĕŘý˰ãĚĤý

˫ĕŘý˰ŏí˰ãùĚý˰ãŘŞőĕ˰ŐŰù˰
ĖőùŔŋøĠŎĢŞý˰ōŕĕěŘő˰ŏĚŃ˰ęĕ˰ĚăŔċŘăĕęŘŎŌŦğùÏ˰
ĂµĿĚá˰ęùĚµŃ˰äµýĚĻ˰ŏʭµŕŗÚ

ĢŞÏ˰ŔŊʭńŎŉʭþőĕ˰Ŕý˰ŗęäğęĚý˰ŔŰĚĴő˰ŐŞŞþă˰ŗ˰äĔŰęʭă˰ĚŞğĚćðă˰ŏíĚŃµŖý˰ʭµý˰ʯŔµőʭŎě˰àŒŕĚĿ˰ěù˰ěù˰ŐĄµĠċ˰ Ě˫

äŀŞħŘă˰ġŗęʯäŋŞŋĐă˰µ˰ŗ˰ãęŗíĕĚá˰ʭý˰˫ùĚ˙ŕ˰ãĕʭńĄőù˰ĕĚÞŰŗę˰ʭýĜČăŰŔŋĐăŗŞ˛˰āʭķŦįùŏʭŎʭğŰŔµĄĿʭ˰ŗ

˰ŔýōŖŎĚăŰŐ˰ŔŰĚĴő˰ŐŰù˰äŰʭķĕù˰ĕęùŘŎěùŔŋ˙ċʲğŘý˰ʯĊď˰ÜğʭŒŎ˰ŏĖŞĕŘğšùĚČď˰ŗ����˰Ŕµý˰
Ăµğù˰ŔĄģùĕ

ŁŘĿ˰ĕęùŘŎ˰˫Ėőęʭâő˰ĚĴő˰ʭý˰ĚÝĘŊùĖőùŰŔĤ˰ĕʭĬă˰ęĕ˰äŎŦğù˰äŒŰĕĂğù˰ʭµý˰äŰʭµķĕù˰ĕęùŘµŎ˰ŐŰù˰ěù˰ÜŰ˰Ěŕ˰ŔÝ

˰
Ăğù˰ŔċùŘŎ˰ãĖċ˰āťʭÞģùŰŔĄĿʭʭŕã˰ŏʭĤő˰ĢŕŗÚÏŎäĖµŕĕ˰ʭµý˰ŏʭµğʭŒģęŗʭē˰ŗ˰äµýĚĻ˰ŏʭµńńĐŎ˰ŔµÝ

˰Ŕý˰ŔċŘă˰ʭý˰ŗ˰ĕęùŘŎ˰ŐŰù˰Ŕý˰ÜĠ˙ăĂŖýʭĤŎʭŕã˰ęĕ˰ĕŘċŘŎ˰ŏíĚŃʯĂµŞŋŕʭċ˰ĚµĨķ˰àµŒŕĚĿ˰ŗµīĚĿŞŔʭŕã

˰ęĕʭĨŎ˰ ę˫ʭýęĕ˰ùę˰ĕŘċŘŎ˰ŏíĚŃ˰čĚİŎ˫ĕĚÝĖőù˰ŔÝŕŞÖùĖÝŌŉŘþŃĕęŘŎ
ĂĠŞő˰ŏʭőʭ˙ŋĠŎ

ʲãĖŞŋÝ˨ŏʭáÙùŗ˰ʯŏʭğʭŒģęŗʭē˰āʭŖþģ˰ʯĚħʭĸŎ˰ŏʭğʭŒģęŗʭēćðăŞĘÏĚŰĚã˰äµďŗ˰ʯŔőʭŎě˰àŒŕĚĿ˰ʯŏíĚŃ


ŔőʭŎě˰àŒŕĚĿ˰äĔŰęʭă˰ĚŞğ˰ʯäőíĚŃ


˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʽˀ�ʽ˃�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʾˀ�ʽˆ�ʾˀˆˆ


ʾ˰
ĤőùĕęʭŞŀİĨ˙Ŋù˰ĀĸŎʭċä˙ŊʭĸŊùĀŞʲ0MBHVNDQGDUOR#PLX�DF�LU


ʿ˰
ĢőùĕĚĄÝĕ˰ŔĄēŘŎíãŀİĨ˙Ŋù˰ĀĸŎʭċ˰ŏʭŃĚĤĄĠŎ˰ŗ˰ŏíĚŃ˰ŔĄģęä˙ŊʭĸŊùŞ˰ʲ˔ŉŘøĠŎ˰˫ĖŒĠŰŘő˕˰ĀGU�ULDKL#FKPDLO�LU


���

ˈäőùĕęĖŃˇ

˰ŏùŘŒķ˰ĂĐă˰ãĚĄÝĕ˰ŔŊʭğę˰ěù˰ŔĄĿĚáĚý˰Ěīʭď˰ŔŊʭńŎˈ˫ʭáĖŰĕ˨Ěý˨ĖŞÝ ðă˨ʭý˨äőíĚŃ˨äďŗ˨ ę˫ʭýęĕ˨ŏʭŃĚĤĄĠŎ˨ãùęí˨ĖńőŔµÝĖŊŘő˨ęŗĕŘµøă˨ãʭŕ˰ˇ˰ęĕ˰ŔµÝ

˰ŉʭğʾˀˆˆ˛Þµģ˰ĂŖċ˰ŘŊęĖŒÞğù˰ĕùŘċ˰Ė˙ĐŎ˰ĚĄÝĕ˰ʭ˙Œŕùę˰ĕʭĄğù˰ěù˰Ő˙ī˰ęĕ˰ŗ˰Ăğù˰˫Ėģ˰ĵʭĿĕ˰ĀŞ˙ŊʭĸŊù˰äŀİĨ˙Ŋù˰ĀĸŎʭċ˰ęĕ˰ġ˰ãĚŞá

˰ŔŊʭńŎ
Ōęùĕ˰ùę˰ĚÞĤă˰ŗ˰ĚŰĖńă˰ĂŰʭŖő
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˰ŗ˰˫Ėģ˰čĚİŎ˰ĚĄĤŞý˰ʯĂĿĚá˰ĉùŗę˰ŏʭŞýĚĻĆĐýĕęŘŎʯĚµŞēù˰ŏĚµŃ˰ĖµŒ×˰ʯäĔŰęʭµă˰ıʭĐŊ˰Ŕý˰
Ăğù˰ŔĄĿĚá˰ęùĚŃ

˰ˉĂĠŞő˰ĆďʭþŎ˰ŐŰù˰äĔŰęʭă˰˫ʭâĄğʭē
Ăğù˰˫ĕŘý˰ŏíĚŃ˰ŉŗĜő˰ŏʭ˙ŕ˰˫ʭâĄğʭē˰ŐŰù˰Ŕńýʭğ˰ùĚŰě

ŔýĂ÷ĚċäµŎŘµă˕˰ĚâŰʭµá˰ŌʭµŕùĚýí˰ŏù$EUDKDP�*HLJHUŏʭµŞŒý˰ùę˰ãĕŘµŖŰ˰˔˰ŔµŰĚĴő˰äµ˙ŋķ˰ŐŞµŞþă˰ęùĘµá

˰˛ŎʭÝ˰ãĚŰĘÏĚćù˰ŏíĚŃĂĠőùĕ˰ĂŰĕŘŖŰ˰ěù7ʾ5


˰ûʭĄÝˈ˰ŔĄĿĚáĚý˰ĜŞ×˰Ŕ×˰ãĕŘŖŰ˰ŏŘĄŎ˰ěù˰Ė˙ĐŎʱĂğù˕˰ˇ:DV�KDW�0RKDPPHG�DXV�GHP�MXGHQWXP�

DXIJHRPPHQ"˰˔ćðăŞĚăęùĘáĚŰŐŃù˰˫ĖŰù˰ŐŞŞþă˰ęĕ˰ŔĄģʭâő˰ĝʭþĄ˰ŏíĚµŃµŒŎ˰ěùäµŎ˰ęʭ˙µģ˰Ŕµý˰ãĕŘµŖŰ˰Ķýʭ˰
ĕŗę

Ăğù˰˫ĕĚÝ˰ľŞħŘă˰ŔőʭÝĚŰě˰ŗ˰ŔőùĖŒ˙ģŘŕ˰ùę˰ûʭĄÝ˰ŐŰù˰āʭĴďŦŎ˰ŔÝĖŊŘő˕˰ʯŏíĚµńŊù˰ĒŰęʭµă˰ʯŔÝĖŊŘőʾˆʾˆ

Ōʲ˄ʽ
˔ŌŦğù˰äēĚý˰ãŘğ˰ěù˰ĜŞő˰äŰʭŕĖńő˰ŔĄþŊù˰äµēĚý˰ŗ˰Ăµğù˰˫Ėµģ˰čĚµİŎ˰ŏí˰Ŕý˰ĂþĠő˰äýĚĻ˰ŏʭŕŗÚÏ

˰ùę˰ĚâŰʭá˰ĮğŘă˰˫Ėģ˰Ŕ÷ùęù˰ĚŰŘĨă˰Ő˙ŋŞĄğù˰ŐŎęŘő˰ŏŘ×ŁùĚĻùŎíŞĜŔĄĠőùĕĖőù˕$��6WLOOPDQ���7KH�VWRU\�RI�

4DLQ�DQG�$EHO�LQ�WKH�4XU�DQ�DQG�WKH�PXVOLP�FRPPHQWDWRUV���-RXUQDO�RI�6WXGLHV������;,;������˔


ŔýāùěùŘŎ˕˰ĚŰŘŎ˰ŌʭŞŋŰŗ˰ʯĚâŰʭá˰ęʭÝʾˆʽ˂	ʾ˅ʾˆŌ˰äőʭáĖőě˰ûʭĄÝ˰ęĕ˰˔˕˰ŌŦµğù˰ĒŰęʭă˰ŗ˰Ė˙ĐŎ$�/LIH�

RI�0DKPHW�DQG�+LVWRU\�RI�,VODP�WKH�(UD�RI�WKH�+HJLUD���������������9ROV˔ŏíĚµŃ˰ĝʭµþĄŃù˰Ěµý˰ʯ˰ěù

˰ĂŞĐŞĠŎÝðăŞĖĕĚÝ˰
ŔÝĖŊŘő˰ęŗĕŘøă˕ʾˆˀʽ	ʾ˅ˀ˃Ō˰˔ŏʭýěĝʭŒģŐŰŘő˰äğʭŒģęŗʭē˰ęĖÏ˰ŗ˰äőʭ˙Ŋí7ʿ5˰ʯ

˰ûʭµµĄÝ˰Ōŗĕ˰ĢµµĔý˰ęĕˈ˰ĒŰęʭµµăŊùŏíĚµµń˕˰ˇ*HVFKLFKWH� GHV� 4XUDQV˔ĢŞý˰ʯĖµµŒ×˰ãĖŕùŘµµģ˰Ŕµµ÷ùęù˰ʭµµý˰Ěµµă

ŏʭĄğùĕʭŕãùĚþŎʭŞÏŔµĤŰę˰ãùęùĕ˰ùę˰ŏí˰ŌʭµÞďù˰ŗ˰ōŞŊʭĸă˰ĚĄĤŞý˰ŔÞŋý˰ʯŏíĚŃ˰ęĕ˰ŏ˰ĚŞćðµă˰ŗ˰ĂµĠőùĕ˰ãĕŘµŖŰ˰ãù

ĂĠőùĕ˰ĚĄ˙Ý˰ùę˰˛ŞČőù˕ŔÝĖŊŘő˰ʯŏíĚńŊù˰ĒŰęʭă˰ʯʾˆʾˆ˰ʲŌ˄
˔

ŏù
ĖŋŀģĚŕ˰àŰŘăęʭŕ˰ĮğŘă˰ĕĚÞŰŗę˕+DUWZLJ� +LUVFKIHOG˔7ˀ5˰ûʭĄÝ˰ęĕˈ˰ęĕ˰ãĕŘŖŰ˰ĚħʭŒķ
îŃ
ŏ˰ˇ

˕ʾ˅˄˅˔Ō˕-XGLVFKH� (OHPHQWH� LQ� .RUDQ� %HUOLQ�� ����˔˰ĚâőĚÐµģù˰ĞŰŘµŊí˰ʯ
˕$OR\V� 6SUHQJHU˰ęĕ˰˔

Ě˫ŞğŔğ˰ãù˰ŏùŘŒķ˰ĂĐă˰äőʭ˙Ŋí˰ŏʭýě˰Ŕý˰ĚþŎʭŞÏ˰äőʭáĖőě˰ěù˰ãĖŋċˈĖµ˙ĐŎ˰ōŞŊʭµĸă˰ŗ˰äáĖµőě˕˰ˇʾ˅ˆˀŌ˰˔

˕$��6SUHQJHU��'DV�/HEHQ�XQG�GLH�/HKUH�GHV�0RKDPPHG��1DFK�ELVKHU�JU|�WHQWHLOV�XQEHQXW]WHQ�

4XHOOHQ��%HUOLQ��5HSULQW�RI�WKH�*HUPDQ�HGLWLRQ������˔˰ŔŊʭńŎ˰ŗˈŏíĚŃ˰˛Şēĕ˰ŏʭáÙùŗ˕˰ˇʾ˅˂ʿ˔Ō


˰ÛùÙęŗŗĕ˰ľŊŗĕŗę˕5XGROI�'YRUDN˕˰˔ʾˆʿʽ	ʾ˅˃ʽŌ˰ęĕ˰˔ˈ˰ęĕ˰ŔµőʭâŞý˰āʭµļŊ˰ĵŘīŘŎ˰ęĕ˰äĄğŘŞÏ

ŏíĚµŃ˕˰ˇ5��'YRUDN�� (LQ�%HLWUDJ� ]XU� )UDJH� XEHU� GLH� )UHPGZRUWHU� LP�.RUDQ��0XQFKHQ�� ����˔˰ŗ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ˈęĕ˰ŔőʭâŞý˰āʭļŊ˰ ę˫ʭýęĕŏíĚŃˇ˕˰ʯ5��'YRUDN�8EHU�GLH�)UHPGZRUWHU�LP�.RUDQ��:LHQ������˔˰ĞőŘµŀŊí

ʭőʭâŒŞŎ˕$OSKRQVH�0LQJDQD˕˰˔ʾ˅˄ˀ	ʾˆˀ˄Ō˔7ˁ5˰ŔŊʭńŎ˰ęĕ˰ĜŞőˈŏíĚµŃ˰Üþµğ˰Ěµý˰äőʭŰĚğ˰ŏʭýě˰ĚŞćðă˰ˇ

˰
Ėģ˰ãĚŞâŞÏ˰ʭőʭâŒŞŎʸ¹˰ʯäĤþď˰ùę˰ŏíĚŃ˰˛Şēĕ˰ŏʭáÙùŗʴʳ¹˰ʯãĚµþķʴʳ¹˰ʯäµŎŗę˰äőʭµőŘŰʸ¹äµğęʭĿ˰ŗ

˰ĕŗĖµµµďʺʳ¹ùę˰
ĂµµµĠőùĕ˰ĕŘµµµý˰ŏʭµµµŎě˰ŏí˰ŏʭŞĐŞµµµĠŎ˰äµµµ˙ŋķ˰ŏʭµµµýě˰ŔµµµÝ˰äőʭŰĚµµµğ˰ŏʭµµµýě˰ěù

˕$��0LQJDQD���6\ULDF�,QIOXHQFH�RQ�WKH�6W\OH�RI�WKH�.RUDQ���LQ�,EQ�:DUUDT���HG���:KDW�WKH�.RUDQ�

5HDOO\�6D\V��$PKHUVW��3URPHWKHXV�%RRNV�������SS���������˔


ŔþŒċ˰Ŕý˰ʯōĄĠŞý˰ŏĚŃ˰ęĕ˰ãʭŕŏʭýěĄēʭŒģä˰ŐĄŎíĚŃ˰ŏŔİýùę˰ŗŏʭµýě˰ĚŰʭµğ˰Ŕµý˰äµŒŰĕ˰ŏŘĄŎ˰ĚŰʭğ˰ʭý˰ŏí˰ʭµŕ

˰ ę˫ŗĕ˰ŐŰù˰ęĕ˰˫Ėģ˰ŔĄģʭâő˰ęʭćí˰ěù˰äēĚý˰
ĖŰĕĚá˰ĽŘİĸŎ˰˫ÚŰŗ˰äŖċŘăāęʭþķĖőùʲěù

˰µ˰ûʭĄÝˈŔŰŘáěʭýŏíĚµŃ˰ęĕ˰āùęŘµă˰ãʭŕ˕˰ˇʾˆʽ˄Ō˕˰˔'LH�+DJJDGLVFKHP�(OHPHQWV�LQ�(U]DKO�7HLO�

GH�.RUDQV��%HUOLQ������˔˕˰ŗĚŞÏʭģ˰˛÷ęĜŰù˰ŔĄģŘő,VUDHO�6KDSLUR
˔

˰µˈãęʭµĨő˰ŗ˰ĕŘŖŰ˰ŐŰĕ˰Ŕý˰ŏíĚŃ˰äâĄĠýùŗ˕˰ˇʾˆʿʿŌ˕˰˔:��5XGROSK��'LH�$EKDQJLJNHLW�GHV�.RUDQV�YRQ�

-XGHQWXP�XQG�&KULVWHQWXP�6WXWWJDUW������˕˰ľŊŗĕŗę˰ōŋŖŋŰŗ˰ŔĄģŘő˰ʯ˔5XGROSK:LOKHOPäőʭ˙Ŋí˰˔
ęʭþă

˰µˈŌʭőʭŕãŏíĚµŃ˰ęĕ˰ŏí˰āʭńĄĤŎ˰ŗ˰ãĕŘŖŰ˕˰ˇʾˆʿ˂Ō˰ŗ˰˔ˈĢŕŗÚµÏäµőíĚŃ˰ãʭµŕ˕˰ˇʾˆʿ˃Ō˕˰˔'LH�

ELEOLVFKHQ�(U]DKOXQJHQ�LP�4RUDQ��6WXWWJDUW������˔ʯĞĄŰŗŗęŘµŕ˰ĽěŘµċ˰ŔĄģŘő˕-RVHSK�+RURYLW]˔

˕-RVHSK� +RURYLW]�� �-HZLVKF� SURSHU� 1DPHV� DQG� GHULYDWLYHV� LQ� WKH� .RUDQ��� +HEUHZ� &ROOHJH�

$QQXDO��9RO������2KLR������˔


˰µˈŏʭĄğùĕʭŕęĕ˰ĝĖńŎ˰ûʭĄÝ˰ãŏíĚŃˇ˰ĚŰʭÐģù˰ĢŰĚŒŰʭŕ˰ŔĄģŘő˰ ʯ˕+HLQULFK�6SH\HU˔75˂
ĞĄŰŗŗęŘŕ˰ĕĚáʭģ

˰µäÞğęĖŞğ˰ĖŰŘŰĕ˕'�� 6LGHUVNH\˰˔˰ûʭĄÝ˰ęĕ˰ãŘĠőùĚĿ˰łńĐŎˈę˫Řİğù˰ŉŘħù˰ęĕ˰äŎŦğù˰ãʭŕ˰ŏíĚŃ

ŏùĚþŎʭµŞÏ˰ Ě˫Şµğ˰ŗˇ˕'��6LGHUVNH\��/HV�RULJLQHV�GHV�OHJHQGHV�PXVXOPDQHV�GDQV�OH�&RUDQ�HW�GDQV�OHV�

YLHV�GHV�SURSKHWH������˔


˰µ˰ŉùĖĠă˰ĚøŋÝ˰ŌʭŞŋŰŗ˕:LOOLDP�6W��&ODLU�7LVGDOO˔˕ʾ˅˂ˆ	ʾˆʿ˅Ō˕˰˔:LOOLDP�6W��&ODLU�7LVGDOO��S����

˰µ˰ŗ˰ŏùĖĔŰęʭăŏʭýěĝʭŒģ˰Ěćù˰ŔÝ˰äĠŞŋâőùĽŗĚĸŎ˰ŗùˈŏíĚµŃ˰äŋµħù˰ĶýʭŒŎ˕˰ˇ7KH�2ULJLQDO�6RXUFHV�RI�WKH�

4XU
DQ˔˛ĨŀŎ˰ĚâŰʭá˰ŔĄģʭâő˰Ěćù˰ěù˰ĞÏ˰ŔÝ˰Ăğùćù˰ŐŰĚă˰ęĕ˰ãĚŔŋøĠŎ˕˰Ăµğù˰ŏíĚµŃ˰ęĕʭµĨŎ7KH�6RXUFHV�RI�

,VODP˔˰ãŘŊŘŎ˰ŗĖ˙ĐŎŋķ˰ûʭĄÝ˰ęĕ˰äőʭĄĠÝʭÏ˰äˈōŰĚµÝ˰ŏíĚµŃ˰äµŖŊù˰˫ʭâĄµğʭē˕˰ˇ0DXODYL�0XKDPPDG�$OL��

7KH�'LYLQH�2ULJLQ�RI� WKH�+RO\�4XU
DQ
�˔˰ŌŦµğťù˰ĚµĔĿ˰ŌʭµŎù˰ŗ˕,PDP�)DNKUX
O�,VOVDP˰˔˰ûʭµĄÝ˰ęĕˈ˰ŏʭµŞý

łŋİ˙Ŋù˰ŁĖĨŊù˰ŗ˰łĐŊù˰ˇő˰ùę˰ŏí˰ŉʭğ˰ęĕ˰ŉùĖĠă˰ŗ˰ĖőĕĚÝ˰ĖńʾˆʾʿŌ˰ûʭĄÝ˰ŐĄģŘő˰ʭýˈ˰äķʭµĿĕ˰ʲ´Ŧµńķ˰ʭý˰äŒĔğ

ŌŦğù˰ĶýʭŒŎ˰ěù˰ĚĨĄĔŎ˕˰ˇ$�:RUG�WR�WKH�:LVH�%HLQJ�D�GHIHQFH�RI�WKH��6RXUFHV�RI��,VODP������˰ĵʭµĿĕ˰Ŕµý˰ʯ˔

ĒğʭÏ˰ŗ˰ĢŰŘē˰ŔŰĚĴő˰ěù
ĂēùĕĚÏ˰ʭŕĖńő˰Ŕý˰äŰŘá
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

µˈŌŦµğù ãˑĕŘŖŰ ŏʭŞŒý˰ˇ˰ĚĄŊʭµÝ˰ĜŊęʭµ×˰ŔĄµģŘőęʭµăã˕&KDUOHV�&��7RUUH\˔˕ʾˆˀʾŌ˔˕˰ʯ&KDUOH�&��

7RUUH\�7KH�-HZLVK�)RXQGDWLRQ�RI� ,VODP�������� S�� �˔ʯ˰ŔµŋČŎ˰ĚµâŋŞŋĐăˈ˰äŰʭŞµğí˰äĄŒİŋµğ˰Őµ˙Čőù

ĖŒŊĚŰù˰ŗ˰ʭŞőʭĄŰĚý˰ˇäŎ˰ãęʭă˰ûʭĄÝ˰äğęĚý˰ęĕ˰ʲĖĠŰŘőˈōÝʭŒ˙Şý˰ĂŰĕŘŖŰ˰ĚŞćðă˰Ěý˰˫ĖŒĠŰŘő˰ĖŞÝ ðă˰ ę˫ʭýęĕ˰ŐŎʯ

Ăğù˰ŐÞ˙Ŏʯ˰ŏŘ×˰äăęʭþķ˰äĠÝˈŔĤŰęŏíĚŃ˰ãĕŘŖŰ˰ãʭŕ˰ˇ˰ŔµÝ˰ãĜµŞ×˰ŏʭµ˙ŕ˰ʯĖµŒÝ˰čĚİŎ˰ùęʭŖőęĕµŰĂ

ĚĴőĕęŘŎĂğù˰˫ĖŒĠŰŘőˉĂğù˰ĂŰĕŘŖŰ˰ěù˰ĚăùĚĿ˰ãĜŞ×˰ŌŦğù˰ŏʭŞŒý˰ŗ˰ĝʭğù˰ʭŎùˇ˕$��*XLOODXPH��%RRN�

5HYLHZ���������S�����˔

˰µµµˈäĐŞµµĠŎ˰ĮŞµµĐŎ˰ęĕ˰ŌŦµµğù˰˫ʭâĄµµğʭēġù˕˰ˇ5�� %HOO��7KH� RULJLQ� RI� ,VODP� LQ� LWV� &KULVWLDQ�

HQYLURQPHQW�� 7KH� *XQQLQJ� /HFWXUHV�� (GLQEXUJK� 8QLYHUVLW\� 3UHVV�� ������ ���SS˔˰˛µý˰ĕęʭµØŰę˰ŔĄµģŘő

˕5RFKDUG�%HOO˔7˃5˕˰Ăğù˰˫ĕŘ˙ő˰äğęĚý˰ùę˰ŏíĚŃ˰ŗ˰ĚþŎʭŞÏ˰ęʭÞĿù˰ęĕ˰äĐŞĠŎ˰àŒŕĚĿ˰ĚŞćðă˰ŔÝ5��%HOO��S����˔�

˰µˈŊù˰ŏíĚńûʭµĄÞŊù˰ŗ˰ˇĕù
˒
Ėµď ˫ę˒ĕˏ ľµğŘŰ ŔĄµģŘő8äőʭµŒþŊ˰ĢŞµĤÝ˕Ŋù ʯĕùĖµď ˫ę˒ĕ˰ŏíĚµń˰ʯûʭµĄÞŊù˰ŗ

ʾˆˆˀŌ�ʾ˰�ʾ˄ˀ˔�

˰µˈ˰ęĕ˰ĕŘ˙ŋă˰ŗ˰ĝĖńŎ˰ûʭĄÝ˰˫ʭâŰʭċ˰ʲŌŦğù˰ęĕ˰ĂŰĕŘŖŰ˰ŏíĚŃ˰ŗ˰ Ě˫µńý˰ ę˫Řµğ˰ʲŏí˰ĚŞğʭŀă˰ŗŉíŏùĚµ˙ķ˰ˇ

˕$EUDKDP��,��.DWVK��-XGDLVP�LQ�,VODP��%LEOLFDO�DQG�7DOPXGLF�EDFNJURXQGV�RI�WKH�4XU
DQ�DQG�LWV�

FRPPHQWDULHV��6XUD,,�DQG�,,,��1HZ�<RUN�8QLY�3UHVV�����������SS˔8˰ĢăʭµÝ˰ÛùĜµŰù˰ŌʭµŕùĚýí˰ŔĄµģŘő

˕ʾˆʽ˃	ʾˆˆ˅Ō
Ăğù˰äŰʭÞŰĚŎí˰˔

˫ʭáĖŰĕ˰ŏĚŃ˰ŐŰù˰ęĕ˰ŔĄþŊùŔőʭŀĨŒŎ˰ãʭŕāùŗ˰ãĚ˙âĄőŘµŎ˰ŌʭŞŋŰŗ˰ŔőŘ˙ő˰ãùĚý˰
ĖŒĄĿʭŰ˰ěŗĚý˰ĂħĚĿ˰ĜŞő˰ãĚă

˕:LOOLDP�0RQWJRPHU\�:DWW˕˰˔ʾˆˆʽ	ʿʽʽ˃Ō˰ãęʭµĔĄĿù˰üµńŊ˰ʯʭµőŘŰù˰ŔĸŎʭċ˰ãŘğ˰ěù˰ŔÝ˰˔ˈ˰ŐŰĚµēí

ŁĚģʭŒģĝ˰ˇāùŗ˰ãĚ˙âĄőŘŎ˰ʯŏʭŞőʭŎĚĿ˕˰ĕĚÝ˰ĂĿʭŰęĕ˰ùę�ĚþŎʭµŞÏ˰ĢŞµĤÝ˰ʯĝʭµőʾˀ˅˂ʲʿ˅ʽʯ˔ŔýĖµńő

˰ŗ˰ĂēùĕĚÏ˰ŏʭğʭŒģęŗʭē˰üŊʭĻ˰˫ʭáĖŰĕ˰ŏíĚŃĖ˙ĐŎ ĂŞĨĔģ łŰĚį ěù ŔÝ äŖŊù ˑ̨ ĸĿ ùęN˰˫Ėµģ˰ŔµīĚķ

Ăğùʯ˰ŗù˰ĖŒ×Ěŕ˰
ĕŘ˙ő˰äĿĚĸŎćðăŞĚ˰˫ʭþĄµģù˰ŗ˰ʭµİē˰äýʭŞŕùę˰˛Ŏʭķ˰ùę˰ŏí˰ŉŗĜő˰ĮŞĐŎ˰ŗ˰ĚþŎʭŞÏ˰ãĚĤý˰Ğŀő

˰ęĕŃ˰ŏíĚäŎĕŘµý˰˫Ėģ˰ŔĄĿĚŰĘÏ˰ŗù˰ĮğŘă˰ĜŞő˰˛ŞČőù˰ęĕ˰ŔÝ˰ãĚŎù˰ˉĂĠőùĕ˕˰ʯŏíĚµŃ˰ĒŰęʭµă˰Ěµý˰ãĖµŎíęĕ˰ʯ˛µý

ʾˀ˅ʿġ˰ʲʾ˅µʾˆ
˔

Ŕŕĕ˰ęĕàµŒŞŊŘŊ˰ĚĄőŘµá˰
ĕùĕ˰đę˰ĝʭµþĄŃù˰ŔµŰĚĴő˰ęĕ˰ĂĿĚâµģ˰äŊŘĐă˰ōĄĠŞý˰ŏĚŃ˰äőʭŰʭÏ˰ãʭŕ˕*XQWHU�

/XOLQJ˔7˄5˰ûʭĄÝ˰ęĕˈ˰ ę˫ʭýęĕ˰ŏíĚŃĕŗĚğ˰ãěʭğěʭý˰ęĕ˰ŔŞŊŗù˰āʭŎùĖŃù˰ˉäŋħù˫ŌŦµğù˰ěù˰˛µþŃ˰ãĚĸģ˰ãʭŕ˰ˇ

˕ʾˆ˄ˁŌ˕˰˔hEHU� GHQ� 8U�4XU
DQ�� $QVlW]H� ]XU� 5HNRQVWUXNWLRQ� YRULVODPLVFKHU� FKULVWOLFKHU�

6WURSKHQOLHGHU�LP�4XU
DQ��(UODQJHQ��/�OLQJ������˔Ěý˰ŔÝãʭŒþŎĚĄÝĕ˰ŔŊʭğęŰù˰ʲĢˈãĕʭµńĄőù˰äğęĚý	

ŏíĚµŃ˰ŐĄŎ˰ěù˰ãĚŞĠŀă˕˰ˇʾˆ˄ʽŌ˕˰˔.ULWLVFK�H[HJHWLVFKH�8QWHUVXFKXQJ�GHV�4XU
DQWH[WHV��(UODQJHQ��
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����˔˰ŐĄŎ˰ʯĖģ˰ŐŰŗĖă˰ŏíĚŃ˰ʭµŰ˰ŏí˰ŔµŰʭÏ˰Ďİµğ˰ŔÝ˰ĕĚÝ˰äĿĚĸŎ˰äŀŋĄĔŎ˰čŘİğ˰ãùęùĕ˰ùęˈ˰ŏíĚµŃäŋµħù˰ˇ

˕8U�4XU
DQ˔˕ äĐŞĠŎ äˑþŕĘŎ ãʭŕĕŗĚğ&KULVWLDQ� K\PQV˔˰ãĖµŒŰíĚĿ˰ęʭµ×ĕ˰ŏʭµŎě˰ŉŘµį˰ęĕ˰ŔµÝ˰Ăğù

˰Ďİµğ˰
ĖµýʭŰ˰äőùŘµĔ˙ŕ˰äŎŦğù˰ĖŰʭńķ˰ʭý˰ʭă˰˫Ėģ˰äĤŕʭÝ˰ʯĚµâŰĕˈäµŖċŗ˰ÜµŰ˰Ďİµğ˕˰ˇ2QH� 6HQVH�

/D\DHU˔˰ãęùĘµáʭċ˰ʭµý˰ŗ˰ŔĄµģùĕ˰äŎŦğù˰ðĤŒŎ˰ŔÝ˰Ăğùęĕʭµŕʭċã˰Ďİµğ˰ãʭµŒĸŎ˰ĚµŞŞļă˰Ŕµý˰ŐĄµŎ˰Ōěť

ŖċŗŗĕäŔýŘğãĂğù˰˫ĖŞŎʭČőù˰äŎŦğù˰´ùęí˕˰ʯĚŊŘµģĢŕŗÚÏʭµŕã˰ęĕ˰ãĚâŒµģŗę˰ ę˫ŗĕ˰ěù˰ĞµÏ˰äµőíĚŃ

˰ʯûĚĻʾˀ˅˃ʲ˃ʽµ˃ʾ˔


ŗ˰üŞăĚă˰ŗ˰ĂŎʭħ˰ĚħʭŒķ˰ʯŐĄŎ˰Ĳŀŋă˰ĚŞŞļă˰ŐĄµŎ˰ãěʭğěʭý˰ãùĚý˰ŔŰí˰ÜŰ˰ŏʭáÙùŗ˰˛Ý˰ĚŞŞļă˰äĄď˰ŗ˰ŏʭáÙù

˰äīĚĿ˰ŏíĚŃäŋħùʯĖµģ˰˫ùĚµ˙ŕ˰äăùĕʭµńĄőù˰ʭý˰àŒŞŊŘŊ˰ĮğŘă
˕˰àµŒŞăŘŕ˰ĖµŊùĚċ˰ŔµőŘ˙ő˰ãùĚµý*HUDOG� 5��

+DZWLQJ˔äĠŞŋâőù˰ĚħʭĸŎ˰ŁĚĤĄĠŎ7˅5˰ʲĂģŘőˈ˰äğęĚý˰ʭŰ˰āęʭĴő˰ãùĚý˰äŕùęˈ˰ŏíĚŃäŋħù˰ˇ˰˫Ėµģ˰Ŕ÷ùęù

˰ŔÞŒŰù˰ŗ˰ĕęùĖő˰ĕŘċŗ˰àŒŞŊŘŊ˰ĮğŘă˰ʭý˰ãęʭáěʭğ˰ãùĚý˰ûʭĄÝ˰ŐŰùÏŞĢĩĚĿʭŕã˰ãěʭğěʭý˰Ěŀő˰ÜŰ˰äĤŕŗÚÏ

Ăµµğù˰ÛʭµµőĚİē˰ʯ˫Ėµµģˇ˕*�� 5�� +DZWLQJ��5HYLHZ� RI� 'LH� :LHGHUHQWGHFNXQJ� GHV� 3URSKHWHQ�

0XKDPPDG��-RXUQDO�RI�6HPLWLF�6WXGLHV�2[IRUG�-RXUQDOV������������S�����˔


äŊʭČŒċ˰ßĚþőĜáŘŊ˰ĽŘĄĠŰĚÝ˰ʯàŒŞŊŘŊ˰ěù˰Ěă˕&KULVWRSK�/X[HQEHUJ˔˰ûʭĄÝ˰˫ĖŒĠŰŘő˰ʯˈ˰äőʭŰĚğ˰Ă÷ùĚŃµ

ŏíĚµµŃ˰äµµŎùęí˕˰ˇ'LH� 6\UR�$UDPlLVFKH� /HVDUW� GHV� .RUDQ�� (LQ� %HLWUDJ� ]XU� (QWVFKO�VVHOXQJ� GHU�

.RUDQVSUDFKH�� %HUOLQ�� 9HUODJ� +DQV� 6FKLOHU˔˕ʿʽʽʽ˔Ō˰ŉʭµğ˰ęĕ˰ŁŘµĿ˰ûʭµĄÝ˕ʿʽʽ˄Ō˰äµĠŞŋâőù˰Ŕµý

Ŏùęí˰äőʭŰĚğ˰ŏʭýě˰ŔÝ˰ĕŘý˰˔Ăğù˰˫Ėģ˰Ŕ˙ċĚă˰ŔµŰĚĴő˰ŐµŰù˰
ĂµĠőùĕ˰ŏíĚŃ˰āʭ˙ŋÝ˰ěù˰ãęʭŞĠý˰äŋħù˰ŔĤŰę˰ùę˰ä

ĢŞÏ˰ŐŰù˰ĚýäŎ˰˫ĖµőùŘē˰ŔŰęŘµğ˰ãʭŕʭµĠŞŋÝ˰ęĕ˰ŔÝ˰äĐŞĠŎ˰ĝĖńŎ˰ŏŘĄŎ˰ěù˰ŏíĚŃ˰ŔÝ˰ĕŘý˰ęùŘĄğù˰ĩĚĿ˰ʯ˫Ėµģ

˰ĒŰęʭµă˰
ßĚþőĜáŘµŊ˰ĽŘĄµĠŰĚÝ˰ʭµý˰ĚµáĚý˰ŐÝʭŕ˰ĕĚŀŊí˰ŔþďʭĨŎ˕˰Ăğù˰˫Ėģ˰ŔĄĿĚáĚýĚ˫ŖýáµŞĚ˰ãʿ˄�˅�ʾˀ˅˅˰ʯ

˰ʲäµµĄőĚĄŒŰù˰ĂŰʭµµğ$OIUHG� +DFNHQVEHUJHU�KWWS���FKLHVD�HVSUHVVR�UHSXEEOLFD�LW�DUWLFROR�����˔˰ʭµµÞŞŋâőí˰


˰üþğ˰ʯĚþŎʭĄÐğ˰˫ĕěʭŰ˰ąĕùŘď˰ŔÝ˰ĂĠőùĕ˰ĂŊʭČē˰ŔŰʭŎ˰ŗ˰ä˙ŋķĚŞĻ˰ʯŗęĖŒă˰ŏʭŰĚċ˰ÜŰ˰ùę˰ŏʭŰĚċ˰ŐŰù˰āęŘŰŘő

ʯāęŘŰŘő˰ʭÞŞŋâőí˕˰Ăğù˰˫ĖŰĕĚá˰ŏí˰āĚŖģŏíĚŃ˰ęʭĄēʭğ˰ŗ˰˛Þģ˰ʯʾˀˆˀ˰ʲʿ˅
˔

ŔĄģʭâő˰ŐŰĚēí˰ěùď˰ŐŰù˰ęĕ˰ʭŕ˰ûʭĄÝ˰ěù˰ĖŰʭý˰ ě˫ŘˈŏíĚŃ˰äĔŰęʭă˰ŔŒŞŎě˕˰ˇ7KH�4XU
DQ�LQ�LWV�KLVWRULFDO�

FRQWH[W�86$��5RXWOHGJH������������S˔ʯ˕˰ěĖŊŘŒŰę˰˛ŰĚþá˰ãęʭĄğùĚŰŗ˰ʭý*DEULHO�5H\QROGV˔7ˆ5˰ĕĚµý˰Ōʭő


Ăğù˰˫ĕĚÝ˰ãęŗíĕĚá˰ùę˰ĵŘīŘŎ˰ŐŰù˰ʭý˰ĮþăĚŎ˰āťʭńŎ˰ŔķŘ˙ČŎ˰ŔÝ

˰ŐŰùğęĚýäʭŕ˰ŏʭĤőŎäĖŕĕŏĚŃ˰ŗĕ˰ęĕ˰ŔÝ˰ãęʭŞµĠý˰ŏʭµğʭŒģęŗʭē˰ʯĚŞēù˰ĆµĐý˰Ŕµý˰ŗę˰äµőíĚŃ˰äµďŗ

˫ĕęŗíĖőù˰
˰˫Ė˙ķ˰ęĕʭĨŎ˰Ŕý˰ĂþĠő˰ŏʭőí˰ŏíĚŃ˰ŔĄģùĕ˰ãĕʭńĄőù˰äŕʭâő˰ŌŦğù˰ŗęĕ˰ŗĖµőęùĕ˰äĸµğ˰ĜŞő˰ãĕęùŘŎ˰ʯ

˰ĦĨŃ˰ŗ˰ōŞŕʭŀŎ˰äâĄĠýùŗ˰łŰĚį˰ěù˰ùę˰äŖŊù˰āʭŰí˰ĂŊʭħù˰ŌĖķŐŞĤŞÏ˰üĄÝ˰Ŕý˰ŏíĚŃ
ĖŒŒÝ˰äĿĚĸŎ



ʺʴ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

ĄÝ˰ʭŰ˰ŔŊʭńŎ˰ʯŔŒŞĤŞÏ˰ŐŰù˰Ŕý˰ŔċŘă˰ʭý˰ŔµÝ˰äýʭŔýāęŘµħ˰ęĕ˰ĚµħʭĸŎ˰ŏʭµğʭŒģęŗʭē˰ãùęí˰˛µŎʭÝ˰ŗ˰ĶŎʭµċ

ćðăŞĘÏĚŰĚã˰ŏíĚŃ˰ŗ˰˫Ėģ˰ŔĄģʭâő˰ʯĖģʭý˰˫ĕĚÝ˰Ėńő˰ŗ˰ŐŞŞþă˰ʯãĚŞĠŀă˰ĕĚÞŰŗę˰ʭý˰ŔőʭŎě˰àŒŕĚĿ˰ěùùěùŰŐĂŖċ˰ʯ

˰ŔŊʭńŎĢŞÏ˰ãùęùĕ˰ŗęŔŋøĠŎ
Ăğù˰ãĖŰĖċ

ě˫ŘŎí˰ĝʭþĄŃù˰ʯŏʭŰĕù˰ĚŰʭğ˰äýĕù˰ŗ˰äŒŰĕ˰ŏŘĄŎ˰ěù˰ĞÏĚĿ˰ěù˰äŎŦğù˰ŗ˰äőíĚŃ˰ãʭŕ˰ ę˫ŗĕ˰ãʭµŕęŗʭý˰ŗ˰àµŒŕ

˰ęĕ˰ĂŞŋŕʭċĜċŰÿĚûĚĸŊùĂğù˰˫ĕĚÝ˰üŋċ˰ĕŘē˰Ŕý˰ùę˰ŏʭŃĚĤĄĠŎ˰ŔċŘă˰ŐŰĚĄĤŞý˰ʲÛ
ę˕÷ʭĬŃäʯĖĸğãʯ

ĕ˰ĖńőŰ˫ʭáĖěĖŋáŰĚŖě˫ŘŎí˰ĝʭþĄŃù˰ĕęŘŎ˰ęĕʭµŕã˰ěù˰ŌŦµğùŰʯĕŘµŖŏíĚŃµŕŗÚÏä˰ ę˫ŗĕ˰ʯŏʭµğʭŒģęŗʭēʾˁ˰ʯ

˰ ę˫ʭ˙ģʿ˃˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʾˀˆ˅˔˰ŐŰù˰ŏĖģ˰Őģŗę˰ãùĚý˰
ŔŋøĠŎĚý˰ŗłŞŃĕ˰Ėńő˰ŗ˰äğę˰ęĕ˰˫ʭáĖµŰĕ˰ŐµŰù˰Ěă

ĞÐğ˰ŗ˰ĮþăĚŎ˰ãĖŞŋÝ˰ōŞŕʭŀŎ˰äğʭŒģ˰ŌŘŖŀŎ˰Ŕý˰ùĖĄýùäŎ˰ŔĄēùĕĚÏ˰ŔŰĚĴő˰ŐŰù˰äğęĚý˰ŗ˰ŐŞŞþă˰Ŕý
ĕŘģ

ʾ
ŌŘŖŀŎŔőʭŎě˨àŒŕĚĿ˨äğʭŒģ

ˈàŒŕĚĿ˰ˇäáĖŞČŒµğ˰ŗ˰äµáęĜý˰ŗ˰ûĕù˰ŗ˰Ģőùĕ˰ŗ˰ōŋķ˰ŔÝ˰Ăğù˰ĊŒŕĚĿ˰äŒĸŎ˰ŗ˰ŏěŗ˰Ěý˰äğęʭĿ˰ĽʭÝ˰ʭý

äğęʭĿ˰āʭļŊ˰ûʭĄÝ˰ŗ˰Ōʭő˰ŗ˰ĝŗʭÞŞÝ˰ęĕʭŎĂğù˰ěù˰˫ĖµŞőʭýùŘē˰ŐŞµŎě˰ęĕ˰ŔµÝ˰ĖµŒŰŘá˰ĜŞő˰ùę˰äĄēęĕ˰đʭģ˰ŗ

˰ĚâŰĕ˰ãʭċĖőęŗíĚý˰ĚğŔĄŀá˰ĜŞő˰ùę˰ûí˰ĜŰęʭÝ˰ŗĖőùʯäµŎ˰ùę˰äŰʭċ˰àŒŕĚĿ˰Őŕĕ˰Ŕ×˰ãŗę˰Ěµý˰ûí˰ŔµÝ˰ĖµŒŰŘá

ĖŰí˰ŐŞŎě˕ĚþăŰĜãʯĶįʭŃ˰ŏʭŕĚý˰ʯʴʶʼʶʲʿ˰�ʾ˅˃
˔

˰ěù˰üÝĚŎ˰ùę˰˫Ùùŗ˰ŐŰù˰ùĖĔŕĕˈĿĚ˰ˇĤŞÏ˰ŔÝ˰ŗ˰Ăµğù˰ĖőŘˈàµŒŕ˰ˇù˰ãʭµŒĸŎ˰Ŕµý˰äŰʭĄµğŗù˰àµŒć˰ŔµĤŰę˰ě

äŎ˰ŐĄĔŞŕĚĿ˰ŗ˰ŏĖŞĤÝ˰äµŒĸŎ˰Ŕµý˰ŔµÝ˰ŐŞµăť˰ęĕ˰ęŗĕù˰ŗ˰ʭµÝŗĕù˰ŔµĤŰę˰ʭµý˰Ăğù˰łýʭİŎ˰ŗĕ˰Ěŕ˰àŒŕĚĿ˰
Ėőùĕ

ĂŞýĚă˰ŗ˰ōŞŋĸă˰äŒĸŎ˰Ŕý˰ĜŞő˰ŗ˰ŏĖŞĤÝ˰ʯùĖĔŕĕ˕˰Ăğù˰ʯùĖµĔŕĕ˰àµŒŕĚĿʾˀˁ˅ʲˀ˃˰�ʿʿ˄
˔ˈĚµĿ˰ˇ˰ÜµŰ

ĖőŘĤŞÏʯ˰ʯŘŋċ˰ʯĢŞÏ˰äŒĸŎ˰ŔýŔýŘğãĂğù˰ Ě˫ŞĻ˰ŗ˰ŘŋċʯŏʭŒ×ŔÝ˰ŏʭµŎĚĿ˰ʯ˫ĕŘµğĚĿ˰ʯŔĄĠČēĚĿ˰āʭ˙ŋÝ˰ęĕ

ʭĄğŗù˰ŗ˰ŏʭĄğʭý˰äğęʭÏ˰ęĕ˕ŏʭ˙ŕʲ˅˅
˔

ʲĂğù˰˫ĕŘ˙ő˰ĚÝė˰àŒŕĚĿ˰ãùĚý˰ʭŒĸŎ˰Ģģ˰ʯŐŞĸŎ˰Ė˙ĐŎ˰ĚĄÝĕ

ˉĂµĿĚĸŎ˰ʯōµŋķ˰ʯĢőùĕ˰ˉĂŞýĚă˰ʯ˔Ğŀő˕˰ûĕù˰ŔµķŘ˙ČŎûùĕíŌŘµğęŗˉ˰ŗ˰ĽęʭµĸŎ˰ŗ˰ŌŘµŋķ˰ŔµķŘ˙ČŎ

ˉŌŘŃ˰ÜŰ˰ãʭŕĚŒŕ˰ÜŰ˰āʭļŊ˰˛Ŏʭģ˰ŔÝ˰äýʭĄÝŏí˰čĚµģ˰ŗ˰ŏʭµýě˰ĖŒ×˰ʭŰµğʭŕ˰ŗ˰Ă
ûí˰ĜŰęʭµÝ˰ŏùŘµĄý˰ĖŰʭµģ

Ăŀáʲ˰ʯĢµőùĕ˰ʯĂŞýĚă˰ŗ˰ōŞŋĸă˰ŗ˰Ăğù˰˫ĕŘý˰ŏĖŞĤÝ˰Řŋċ˰Ŕý˰ŗ˰ŏĕĚý˰ĢŞÏ˰Ŕý˰ãʭŒĸŎ˰Ŕý˰àŒŕĚĿ˰äŋħù˰ŔĤŰę

˰ŔķŘ˙ČŎ˰ʯĂĿĚĸŎ˰ʯōŋķûùĕíŌŘğęŗʯùěùŰŐĂŖċ˫Ėģ˰˫ĕĚþŎʭő˰àŒŕĚĿ˰Ŕý˰Ŕµý˰ŗ˰˫ĕĚý˰ĢŞÏ˰Ŕý˰ùę˰ŏʭĠőù˰ŔÝ˰Ėőù

äŎ˰Řŋċ˫ĖŞĤÝĖőù
ý˰ŗ˰ûí˰ĂŰùĖŕ˰üċŘŎ˰ōŕ˰ûí˰ĜŰęʭÝäŎ˰ŏí˰ŏĕĚý˰ĢŞÏ˰ŔĕŘģŏŘ×˰ʯ˰ĕŘµċŗ˰ĜŰęʭµÝ˰Ěáù

Ėģʭý˰ŔĄģùĖőʯäŎ˰ĕŘē˰ãʭċ˰ęĕ˰ûíä˙ő˰Řŋċ˰Ŕý˰ŗ˰ĖőʭŎŔĤŰę˰ŗ˰äŋħù˰ãʭŒĸŎ˰ŐŞ˙ŕ˰
ĕŗę˰ĕęùŘŎ˰ĚâŰĕ˰ęĕ˰ãù

˰˫Ùùŗ˰ŐŰù˰ĕĚýęʭÝ˛ýʭŃęŘĨăĂğù˰ŔċŘă˰ŗ˕äğęʭĿ˰àŒŕĚĿ˰ʯŐŞĸŎ˰ʯʾˀ˅˅ʲʿ˰�ʿ˂ˀ˅
˔



ʺʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϲϱͲϵϰ
&ULWLTXH�RI�2ULHQWDOLVWV
�WKHRU\�RI�WKH�4XU¶DQ¶V�LPSUHVVLRQDELOLW\�IURP�WKH�FXOWXUH�RI�WKH�WLPH

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

äķʭ˙Ąċù˰ŌŘŋķ˰ęĕ˰ĖŰʭý˰ùę˰àŒŕĚĿ˰˫Ùùŗ˰äďŦİħù˰ãʭŒĸŎĕŘµ˙ő˰ŘČĄµĠċʯŔµýŗŰ˫ÚŏʭĠőùµğʭŒģä˰ŔµÝ

ŔĄģę˰ĚâŰĕ˰ěù˰ĢŞý˫ʭáĖµŰĕ˰āŗʭŀă˰ĖŒ×Ěŕ˰
Ăğù˰ŔĄēùĕĚÏ˰ŌŘŖŀŎ˰ŐŰù˰Ŕý˰ʭŕʯ˰Ėµďùŗ˰äµŀŰĚĸă˰Ŕµ÷ùęù˰ěù˰ĶőʭµŎ

ùęĕŰŐę˫ʭýäĠŞŋâőù ĂŒ˒ğ ęĕ 
Ăğù ˫Ėģµ˕˰àŒŕĚĿ˰ŌŘŖŀŎ˰ʯãŘĠőùĚĿ&XOWXUH˔ʯ˰ŏĖµ˙ă˰ʭµý˰ĽĕùĚµĄŎ˰üŋĻù

˕&LYLOL]DWLRQäŎ˰ęʭÝ˰Ŕý˰˔ĕŗęŗ˰ŏʭĠÞŰ˰ŗĕ˰ŐĄĠőùĕŌŘŖŀŎˈàŒŕĚĿ˰ĚĤő˰ˇ˰ŗˈŏĖ˙ă˰Ŕķʭģù˰ˇĕęùĖµő˰äĸőʭµŎ

˕˰àµŒŕĚĿ˰ʯŏùęʭµÞ˙ŕ˰ŗ˰äµþŎùĚÝ˰ĚýíŔĸŎʭċµğʭŒģ˰ʯäʾˀ˄ʽ˰ʲʾʽʾˉ˔˰àµŒŕĚĿ˰ŌŘµŖŀŎ˰ŗĕ˰ʯäőʭµ˙Ŋí˰ęĕ˰ʭµŎù

˕.XOWXU˕˰ŏĖ˙ă˰ŗ˰˔&LYLOLVDWLRQĖőęùĕ˰ęùĚŃ˰ōŕ˰ĚýùĚý˰ęĕ˰˔˕äķʭ˙Ąċù˰ŌŘŋķ˰àŒŕĚĿ˰ʯŗĚŞý˰ʯʾˀ˄˂ʲ˄˅
˔˰ęĕ

˰ʭČőíˈ˰àŒŕĚĿŔýŏùŘŒķ˰˫Ėģ˰ŔĄĿĚá˰ĚĴő˰ęĕ˰ĚĤý˰ĵŘő˰ãĕĚĿ˰ŉʭ˙Ý˰ŗ˰ãĚŒŕ˰ãʭŕĕęŗʭĄğĕ˰ʯŔŞŊʭķ˰˛ŰʭĬĿ˰ŏĜĔŎ

˰ŗŉʭďŔÞőí˰ãĕʭŎ˰Ėģę˰ĕĚáùĚĿ˰äķŘő˰ʯŏĖ˙ăŔýûʭĠď˰ʯŐŞµĤőĚŖģ˰ŗ˰˫ĕŘµă˰˫Řµþőù˰ŔµĸŎʭċ˰ĕʭµČŰù˰ʭµý˰ŔÝ˰ĖŎí

äŎ˰ęùĚŃ˰ĖŰĖŖă˰ĕęŘŎ˰ùę˰ãĕĚĿ˰àŒŕĚĿĕùĕˇ˕˔ŏʭ˙ŕ


ęŘŋŰʭă˰ĂőĚý˰ĕęùŗĕùʯŏʭĠőùă˰ŐŞŊŗù˰äŰʭŞőʭĄŰĚý˰ĝʭŒģ˰ŉʭğ˰ęĕ˰ùę˰àŒŕĚĿ˰ä˙ŋķ˰ľŰĚĸʾ˅˄ʾŌʲĕùĕ˰Ŕ÷ùęù

ˈĢőùĕ˰ʯŌŘŋķ˰ŔķŘ˙ČŎ˰ʯŐŞőùŘŃ˰ŗ˰āùęĚńŎ˰ʯāʭŞŃŦēù˰ʯĖŰʭńķ˰ŗ˰ęʭÞĿù˰ʯʭŕĚŒŕ˰ʯʭŕûùĕíŌŘğęŗ˰ĚŰʭµğ˰ŗ

ŔĄēŘŎí˰ŏʭĠőù˰ŔÝ˰Ăğù˰äăùĕʭķ˰ŗ˰ʭŕŔýŏùŘŒķäµŎ˰üĠÝ˰ŔĸŎʭċ˰ěù˰ŘĬķ˰ÜŰĖµŒÝ˕˰ˇ
˰āʭŎĖµńŎ˰ʯäŒµĠĐŎ

ŔĸŎʭċğʭŒģ˰ʯäʾˀ˄˂˰ʲʾ˃ˁ
˔

˰ŏʭŞŎ˰ŔĄþŊù˰
Ăğù˰ŔĄĿĚâő˰āęŘħ˰ľŰĚĸă˰ŐŰù˰Ěý˰ä˙ÞĐŎ˰łĿùŘă˰ŏùĖŒ˙ĤőùĕěùµŰùŐŗęĢŞµÏ˰łµŞńĐă˰ęĕ˰ŗę

˫ĖŰĜáĚý˰àŒŕĚĿ˰ãùĚý˰ŏí˰ĂŞĸŎʭċ˰Ŕý˰ùę˰ʭŒĸŎ˰ŐŞ˙ŕ˰ĵŘµīŘŎ˰ùę˰äŋŕʭµċ˰ŔĸŎʭċ˰ŏŘáʭőŘá˰ŗ˰ľŋĄĔŎ˰ĕʭĸýù˰ʭă˰ōŰù

˰ěù˰ĕùĚŎ˰ĢŕŗÚÏ˰ŐŰù˰ęĕ˰
ōŞŕĕ˰ęùĚŃ˰ĢŰŘē˰łŞńĐăˈàŒŕĚĿŔµőʭŎěˇ˰ŌĕĚµŎ˰àµŒŕĚĿ˰ʯĜċŰÿĚûĚµĸŊù˰ęĕ˰ŏʭµŎě

˰Ŕý˰ŏí˰ěù˰ŗ˰Ăğù˰˫Ėģ˰ĶŃùŗ˰ĝʭþĄŃù˰ŔŖþģ˰ĕęŘŎ˰ŔÝ˰Ăğù˰ŏíĚŃ˰ŉŗĜőˈäŋŕʭċ˰àŒŕĚĿ˰ˇäŎ˰ĚŞþĸă˰ĜŞő
ĕŘģ

ʿ
˨ŔŰĚĴő˨ŐŞŞþăĚ
˒
ćðă˨ŏíĚŃŔőʭŎě˨àŒŕĚĿ˨ěù

ĢŕŗÚÏ˫Ėğ˰ęĕ˰ŏʭŃĚĤĄĠŎ˰ä˙ŋķ˰ãʭŕĢŞÏ˰ŏʭ˙ŕ˰ʭý˰ĚŞēù˰ãʭŕĩĚĿûʭĄÝ˰ ę˫ʭýęĕ˰äŰʭŕ˰ĝĖµńŎ˰ãʭµŕ

˰Ŕý˰ʯĂģùĕ˰ĕŘċŗ˰ŏíĚŃ˰ĜŞő˰äŎŦğù˰ĶýʭŒŎ˰ŗ˰
ĖŰĕĚá˰ĽŘİĸŎùěùŰŐŗęʯ˰ŏíĚµŃ˰äµŒŰĕ˰ŏŘµĄŎ˰ĚŰʭµğ˰ĖµŒőʭŎ˰ĜµŞő

˰˛ħʭďŌŦğù˰ĚþŎʭŞÏ˰ŔĤŰĖőùNûʭăěʭý˰ěù˰˫ĖŒÝ í˰ŗ˰ŐµŰù˰ĖµŒ×Ěŕ˰
Ėµģ˰ŔĄµĠőùĕ˰äŋŕʭċ˰ŔőʭŎě˰àŒŕĚĿ˰ãʭŕ

ŏŗĚý˰ãùĚý˰üğʭŒŎ˰ĖŰʭģ˰äŕùę˰ĕĚÞŰŗę˰āʭŕʭþĄµģù˰ŗ˰āʭĬŃʭŒă˰ŗ˰āʭĿŦĄēù˰ŏùĚĐý˰ěù˰˛ŞČőù˰ŗ˰āùęŘă˰ĂĿę

ĕŘý˰ä˙ŋķˉĕ˰ŏí˰ĂĠýęʭÝ˰ʭŎù˰ĕęŘŎ˰ę˰ŏíĚŃ
Ăğù˰˫ĕŘ˙ő˰ĕʭČŰù˰äăťʭÞģù

˰ʯĢőùĕ˰ŗ˰ĹŘþő˰ěù˰Ŕċęĕ˰Ěŕ˰ʭý˰äőʭĠőù˰ĚŕōÝýŗŞĢ˰ěùĚćðĄŎ˰˫ĖµŞŊʭý˰ŗ˰˫ĖµŎí˰ʭµŞőĕ˰Ŕý˰ŏí˰ęĕ˰ŔÝ˰Ăğù˰äİŞĐŎ˰ěù

˰ŔĸŎʭċ˰ŗ˰ŏʭĄğŗĕ˰˫ŗĚá˰ʯŔŋŞþŃ˰ʯ˫ĕùŘőʭē˰
Ăğù˫ʭáíĕŘēʭőćðăŞĚùĜĠý˰ŏʭŃĚµĤĄĠŎ˰
Ėµőęùĕ˰ĕùĚĿù˰ĢŒŎ˰ŗ˰ŔĤŰĖőù˰ęĕ˰äŰ

Ńùŗ˰ŐŰù˰Ŕý˰ŔċŘă˰ʭýŔĤŰę˰ŐĄĿʭŰ˰ŉʭþőĕ˰Ŕý˰ʯĂŞĸ˰äµâŒŕĚĿ˰ãʭŕćðăŞęùĘµáĚ˰Ėŕʭµģ˰ōŕĕěŘµő˰ŏĚµŃ˰ęĕ˰
ĖµŒĄĿę˰ŏíĚµŃ˰Ěµý

äµ˙ŋķ˰ŔŞďŗę˰ěù˰ŔĄğʭēĚý˰ŔÝ˰ōŞĄĠŕ˰ŔŒŞŎě˰ŐŰù˰ęĕ˰äĤŖċŔµĄĿʭŰ˰Ěµý˰äµŒĄþŎ˰ŗ˰Ěµăě˫Řµď˰ęĕ˰ĚăĖµŰĖċ˰ãʭµŕ˰ãʭµŕ

ûʭĄÝ˰ ę˫ŗĕ˰ŏí˰ěù˰
Ăğù˰˫ĕŘý˰ĒŰęʭă˰ʭý˰ĮþăĚŎ˰ľŋĄĔŎ˰ãĕʭŰě˰āťʭńŎ˰ŗ˰ʭŕùęĕŰŐę˫ʭýĖģ˰ŐŰŗĖă




ʺʶ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

ĢŞÏ˰ŔŰĚĴő˰ ę˫ʭýęĕ˰Ěăˈ˰ãĚŰĘÏĚćù˰ŏíĚŃŏʭŰĕù˰ĚŰʭğ˰ěù˰ˇŏí˰ŏùŗĚµŞÏ˰ãʭµŕęʭĄĿę˰ŗ˰ʭµŕęŗʭý˰ûʭăěʭý˰ŗŔµý˰ʭµŕ

˛ÞģŏíĚŃ˰āʭŰí˰Ŕ˙ŕ˰ęĕ˰ľŋĄĔŎ˰ãʭŕ˰ŉʭµğ˰ęĕ˰ä˙ŋķ˰˛Þģ˰Ŕý˰ęʭý˰ŐŞĄĠĔő˰ŔÝʾ˅˃ˀŌ˰ŌʭµŕùĚýí˰ãŘµğ˰ěù

Ėģ˰čĚİŎ˰ĚâŰʭáʯ
ōŞĄēùĕĚÏ

˰ŔÝ˰Ăğù˰Ăğęĕ˰ŐŰùćðăŞĚ˰ęĕ˰ĕŘċŘŎ˰ŏʭŰĕùĜċŰÿĚûĚĸŊùŗōŕ˰ŏʭŰĕù˰ʯĎŎʭĠă˰ʭýŔµńİŒŎ˰ŐµŰù˰ʭý˰ęùŘċ˰ùę

äŎĂĠőùĕ˰ŔőʭŎě˰àŒŕĚĿ˰ûʭăěʭý˰ŏùŘăˉ˰ʭŎùŔÝʭČőíěù˰ŐŰùŔŋøĠŎ˰ŐŞµĤŞÏ˰ęʭĄģŘő˰ęĕŔýµĨŀăŞ˛˰˫Ėµģ˰čĚµİŎ

˰ʯĂğùŔØőíĚĴőĖŎ˰ʯĂğù˰ęʭĄģŘő˰ŐŰù
ˍ
ʭĿĚħŔĨēʭģ˰äŋŕʭċ˰ ę˫ŗĕ˰ęĕ˰ÛĚĄĤŎ˰äâŒŕĚĿ˰ãʭŕĜċŰÿĚûĚµĸŊù


Ăğù˰ŌŦğù˰ŗ

ĢŞÏ˰ěù˰ĚŖŰěĖŋá˰ĝʭŒâŰùʭáŔőŘ˙ő˰Ŕý˰ʯŌŦğù˰ä˙ŋķ˰Ėńő˰ŏʭŎ˰ÛĚĄµĤŎ˰˫Řµċŗ˰ěù˰äŰʭŕ˰ŏíĚµŃ˰ãʭµŕęŗʭý˰ŗ

˰äŋŕʭċäŎ˰ŔőŘ˙ő˰ãùĚý˰ŔÝ˰Ăğù˰˫ĕĚÝ˰ ę˫ʭģù˰Ōʭő˰Ŕý˰äăùĕŘċŘŎ˰ĕŘċŗ˰Ŕý˰ęŗʭý˰ŏùŘăˈŐċ˰ˇ˰ęŗʭý˰ŗù˰
ĕĚ˙ģĚý˰ùę

äŋŞĔă˰āùĕŘċŘŎ˰ŐŰù˰ŔÝ˰ĂģùĕʯĤŰęōÝ˰ŗ˰ŔĄģùĕ˰ĂŞŋŕʭċ˰āùĕʭńĄķù˰ęĕ˰Ŕ˰äŎŦµğù˰āùęŘµĨă˰´Ĝµċ˰ōµÝ

˰ęĕ˰ŗ˰˫Ėģ˰ŏíĚŃ˰ĚµÝė˰Ŕµý˰ʭµŖŒă˰ŗù˰ŗ˰ŔĄĿĚá˰āęŘħ˰äŋŞŊĕ˰ÖŞŕ˰Ŕ÷ùęù˰ŏŗĖý˰ʭķĕù˰ŐŰù˰ŔĄþŊù˰
Ăğù˰ŔĄĿʭŰ˰ĝʭÞĸőù

˫ʭáĖŰĕ˰ěù˰ãĖŕùŘģ˰ãʭŕŏùĖŒ˙Ĥőùĕ˰ĕŘċŗ˰ŔÝ˰ŏʭ˙ŋĠŎŐċʭŕ˰Ŕý˰ùę˰ŏí˰ãʭŒĸŎ˰ʭŰ˰ŗ˰ęʭÞőù˰ùęŗðăµŰ˛˫ĕĚýĖµőùʯ

Ăğù˰˫ĕĚÝ˰ʭŀĄÝù˕äŎŦğťù˰ĚŞĠŀĄŊù˰üŕùĘŎ˰ʯĚŖŰěĖŋá˰ʯʾˀ˄ˁ˰ʲʾ˃˂	ʾ˃˃
˔

ĖĠă˰ŌʭŞŋŰŗäŎ˰Ŕİýùę˰ŐŰù˰ęĕ˰ŉùʲĖĠŰŘő

ˈ˰ŌŦğùŔőʭŖŒăä˙ŰĖµŃ˰ûùĚµķù˰ěù˰ùę˰ŔµþĸÝ˰ŗ˰˫ʭŞğ˰àŒğ˰Ŕý˰ŌùĚĄďù˰ŗ˰äŊʭĸă˰ŔŋŊù˰Ŕý˰ęŗʭý˰ŔµÞŋý˰ʯŔµĄĿĚá˰Ěă

Űĕ˰ãʭŕĜŞ×˰äŋŞēŏí˰ěù˰ĜŞő˰ùę˰ĚâʯĂğù˰˫ĕĚÝ˰Ęēù˰ʭŕĂµĠŞő˰ĽùĜá˰äŒĔğˉ˰ŉʭµ˙ķù˰ĚĄµĤŞý˰ʲōŞŰŘµâý˰Ěµáù

˰ʯĂğù˰ĊŰùę˰ŌŦğù˰ŏʭŖċ˰ęĕ˰ŏŘŒÝù˰ŔÝ˰ä˙ğùĚŎ˰ŗ˰äþŕĘŎ˰ŌʭµČőù˰ŏʭĄµğʭý˰ûùĚķù˰ŔÝ˰Ăğù˰äŰʭŕĜŞ×˰ŏʭ˙ŕ

äŎĖőĕùĕ˕7LVGDOO��WKH�2ULJLQDO�6RXUFHV�RI�WKH�4XUDQ��������S
��
˔

âĄőŘŎ˰ŌʭŞŋŰŗāùŗ˰ãĚ˙ʯŁĚģ˰äŎŦµğù˰ōµÞď˰ŗù˰
Ăµğù˰˫ĕĚµÝ˰ ę˫ʭµģù˰ãĚâŰĕ˰ŔőŘ˙ő˰Ŕý˰ĚħʭĸŎ˰ĝʭŒģ

˰ęĕ˰ŔÝ˰ùę˰ŔŰĜċ˰ŏíĚŃĂğù˰˫Ėģ˰ ę˫ʭģù˰ŏùĖý˰ĜŞő˰ōŰĚÝʯäĄŒğ˰àŒŕĚĿ˰ûʭăěʭý˰ùę˰äµâŋŞþŃ˰ŌʭµĴő˰ŏʭŞŎ˰ęĕ˰ĊŰùę

äµŎ˰ĖŒŎŗĚŞő˰˛ŰʭþŃ˰˛ýʭńŎ˰ęĕ˰ľŞĸī˰˛ŰʭþŃ˰ěù˰ĂŰʭ˙ď˰ãùĚý˰ûùĚķùĖµőùĕ˰ãĚ˙âĄőŘµŎ˕āùŗʯĕęŘµēĚý˰´ùęí

ŏʭŞĐŞĠŎ˰ŗ˰ŏʭőʭ˙ŋĠŎʾˀ˄ˀ˰ʲˁˁ
˔˰ęĕ˰Ċµď˰ÜµğʭŒŎ˰ŏùŗùĚµĿ˰ŔýʭĤă˰Ŕý˰ŐŞŒØ˙ŕ˰āùŗ˰ŏíĚµŃ˰ĂµŞŋŕʭċ˰ŗ

˰Ěý˰ĚâŰĕ˰ãĖŕʭģ˰ùę˰ŏí˰ŗ˰˫ĕĚÝ˰ ę˫ʭģùćðăŞĚ˰Ěý˰äŋŕʭċ˰àŒŕĚĿíĚŃ˰ŏäŎĖőùĕ˕˰ŏʭğʭŒģęŗʭē˰ĕĚÞŰŗę˰ʯäŃĕʭħ

ŏíĚŃ˰Ŕý˰ʯʾˀ˄ˆʲʾ˅˅ˉŊù˰ŉŘď˰ŐŞŃĚĤĄĠ˙Ŋù˰´ùęí˰ʯŏùŘīę˰ŏíĚńʯōŰĚÞŊùʾˁʾˀʲʾ˰�ʿˁ˂
˔˰ãĚµâŰĕ˰ŔµĄÞő

˰āùŗ˰āʭ˙ŋÝ˰ęĕ˰ŔÝŔċŘăĕęŘŎŔĄĿĚá˰ęùĚŃʯĂğùðĤŒŎĚğĚþŎʭµŞÏ˰ĮµğŘă˰˫Ėµģ˰Ŕµ÷ùęù˰ŐŞőùŘŃ˰Ă˙Þď˰ŗN
äµµŎ˰ŐŞµµŒ×˰ŗù˰
Ăµµğù˰äŎŦµµğù˰ŌʭµµÞďù˰Ķµµīŗ˰ŔµµÝ˰ĖµµĤŰĖőùŔýüµµğʭŒăµµģ˰ûùĚµµķù˰äáĖµµőě˰äµµİŞĐŎ˰ĮŰùĚ

ÿĚŰĜċĚþŎʭŞÏ˰ęŘĄğĕ˰ŔőŘ˙ő˰ãùĚý˰ŗ˰˫ĕŘý˰ûĚĸŊùN˫ʭáùĚ×˰äáĕŘŊí˰Ŕý˰ŔċŘă˰ʭý˰ʯÛŘē˰ōŰĚĐă˰Ŕý˰ÛŘµē˰ãʭŕ

Ăµğù˰ŏʭĄµĠýĚķ˰ęĕ˰ŏí˰ŔµŞŖă˰ŔµŞŊŗù˰˫ĕʭµŎ˰ĵŘµő˰ŏĕŘµý˰ĚµĬŎ˰ęĕ˰ŔµĤŰę˰ûùĚģ˰ĂŎĚď˰ŗ˰˫ĕŘý˰ŔńİŒŎ˰ŐŰù˰ęĕ

˕ğťù˰ĚÞŀŊù˰ʯäŃŘğĕ˰ʯŔ˙ŰŘńă˰ŗ˰ŔØĔŰęʭă˰ʯäŃùĚĤĄʾˆˆ˂Ō˰ʲʾʾʽ
˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ōŖŎ˰ěù˰ĚâŰĕ˰äÞŰĂŞĨĔģ˰ŐŰĚăŔĄēùĕĚÏ˰ŔŰĚĴő˰ŐŰù˰Ŕý˰ŔÝ˰äŰʭŕʯ˰ĖµŊŘĄŎ˰ŔµÝ˰ŗù˰
Ăµğù˰ŏŘÝęí˰Ė˙ĐŎ

˰ŏùĚµĠŀŎ˰äĄŒµğ˰˫ŘŞµģ˰Ėµńő˰ʭý˰ʯĂğù˰ŔĠőùĚĿ˰˫Ėģ˰ßęĜý˰ŗ˰ĚŰùĜČŊù˰ŏíĚµŃ˰˛µŞŋĐă˰ŌŗĜµŊ˰ĚµýŏùŗęĄēʭŒµģä˰ʯ

ŔĸŎʭċĄēʭŒģä˰Ěý˰ŌŦğù˰ęĖħ˰ûĚķ˰àŒŕĚĿ˰ŗ˰ĮŞĐŎ˰ĚŞćðă˰ŗ˰äĔŰęʭă˰ŗ˰ŏíĚŃŏíŏʭŒ×ŔÝ˰ĝĖµńŎ˰ûʭĄÝ˰ęĕ

ĕęùĕ˰ĕŘċŗ˰ŏʭĤőʭáĖŒĠŰŘő˰ŗʯŌŦµğù˰ęĕ˰äķʭµ˙Ąċù˰ŌŘµŋķ˰ʯŏŘÝęí˕˰Ăğù˰ŔĄēùĕĚÏʯʾˆˆ˅˔ˉ˰ĉŗĚµē˰˫ùę˰ŗ

äŎ˰ŐŞ˙ŕ˰ùę˰ĂŞŎĜċ˰ŗ˰üŋĨă˰ěù˰ĕʭŖĄċùĖőùĕ˕˰ʯùĕĚĿ˰ʯěŗĚŰĕ˰ʯŌŦğù˰ʯ˫ĕęʭá˰ŗ˰ʯŏŘÝęíʾˀ˄ʽġ˰ʲˀ˂µˀ˃ˉ

˰ŗ˰´ùęí˰ʯäČŋēĖőùŰŔĤʭŕã˰ʯŏŘµÝęí˰Ėµ˙ĐŎ˰ĚµĄÝĕʾˀ˄˄ġʲ˅˂
˔˰ŗ˰ŏʭµýě˰ŗù˰ŗ˰äőʭµŎě˰ ę˫ŗĕ˰ęĕ˰ŔµĤŰĖőù

Ŕµİýùę˰ãùęùĕ˰ ę˫ŗĕ˰ŏí˰ĕŘµċŘŎ˰ŗ˰ãęʭµċ˰ĂµŞĸŃùŗ˰ʭµý˰ùę˰ŔÞŎ˰ŗ˰ŔŒŰĖŎ˰äőʭÞŎ˰ęùĖµŰʭÏ˰ãĖµőŘŞÏ˰ŗ˰ōŞńĄµĠŎ˰ãù

äŎŔĄģʭâő˰ŔÝ˰ãĚŎù˰ˉĖŒŞýŔĄģùĖő˰ŔċŘă˰ŏùĖý˰ãĚČŕ˰ŌęʭŖ×˰ŏĚŃ˰ʭă˰ãĚŞĠŀă˰ãʭŕ˰äµďŗ˰ŏŘµÝęí˰ĚĴő˰Ŕý˰
Ėőù

ŔýŏùŘŒķ˰äĔŰęʭă˰ĚĄĠý˰ęĕ˰ʯäőʭýě˰ŗ˰äâŒŕĚĿ˰˫ĖŰĖÏ˰ÜŰ˫ÚŰŗ˰ęĕ˰ùę˰ŏí˰ĖŰʭý˰ŗ˰Ăğù˰˫Ėģ˰Ăþć˰ŗ˰ãęŗíĕĚá˰ãù

ĕùĕęùĚŃ˰äĔŰęʭă˰Ėńő˰ĩĚĸŎ

äŎ˰ŔŰĚĴő˰ŐŰù˰āʭþćù˰ãùĚý˰˫Ėģ˰Ŕ÷ùęù˰ĖŕùŘģ˰Ŕý˰ŔċŘă˰ʭýōŖŎ˰ŏùŘă˰ŐŰĚă˛ŞŊĕŦ÷ʭŃ˰ãʭŕ˰ùę˰˫ʭáĖŰĕ˰ŐŰù˰Ŕý˰ŏ

ŐŰùŔĄğĕ˰ŔőŘáʲĕŘ˙ő˰ãĖŒý

˰µę˫ʭÏ˰ĂŖýʭĤŎ˰ęĕ˰ĊŰùę˰ŐŞőùŘŃ˰ʭý˰äŎŦğù˰ŌʭÞďù˰ěù˰ãùĜċŰÿĚûĚĸŊùʯŏʭŒ×ĢŞÏ˰ŔÝŔµőŘ˙ő˰Ěă˰ěù˰äŰʭµŕ

ˉĖģ˰ŏʭŞý˰ŏí

˰µ˰ęĕ˰äŋŕʭċ˰ãʭŕęŗʭý˰ěù˰äēĚý˰ĂŖýʭĤŎˉŐċ˰ĕŘċŗ˰Ŕý˰ęŗʭý˰ĖŒőʭŎ˰ʯōŰĚÝ˰ŏíĚŃ

˰µę˫Řğ˰ŐĄēùĕĚÐő˰äÞŎ˰ãʭŕ˰ŏíĚŃŐŞőùŘµŃ˰ŗ˰ŌʭÞďù˰Ŕý˕ŔþŖµģŘýùŊù˰ĀµğùęĖŊ˰˛ēĖµ˙Ŋù˰ʯ˰ŏíĚµńōŰĚµÞŊù˰ʲ

ʾˁʽ˄ʲʿʾˆˉŊù˰ŉŘď˰ŐŞŃĚĤĄĠ˙Ŋù˰´ùęí˰ʯŏùŘīę˰ŏíĚńōŰĚÞŊù˰ʯʾˁʾˀ˰ʲ˂˅˃
˔

˰µ˰äÞŎ˰āʭŰí˰ŐĤē˰ęʭĄēʭğĽŦēĚýę˫Řğ˰äőĖŎ˰ãʭŕ˰ŏíĚŃ˰ŔőʭĤőćðăŞĘÏĚŰĚã˰ŏíĚŃ˰ŏí˰ŉŗĜµő˰ĮŞĐŎ˰ěù

Ăğù˰˫Ėģ˰ŔĄĠőùĕ˕ŔþŖģŘýùŊù˰ĀğùęĖŊ˰˛ēĖ˙Ŋù˰ʯ˰ŏíĚńōŰĚÞŊù˰ʲʾˁʽ˄˰ʲʿʾʿ
˔

˰µ˰äÞŎ˰ęŘğ˰äŕʭăŘÝ˰ŗ˰äőĖŎ˰ęŘğ˰ûʭŒįù˰ŗ˰˛ŞĨŀă˰ʯãĖŒŋýĚćðĄŎäý˰ěù˰ŗ˰ŏĖµ˙ă˰ŗ˰ŔÞŎ˰ŔĸŎʭċ˰ãĕùŘğ

˰ĚĄĤŞý˰ĕùŘğĂğù˰˫Ėģ˰ŔĄĠőùĕ˰ŔŒŰĖŎ˰ęĕ˕˰ŐĠďĝʭþķµĿ˰ĀµŞőíĚŃ˰ʭŰʭµĬŃ˰ʯäŔµŞőʭįĚþŊù˰ĀķŘµğŘ˙Ŋù˰ʯʾˁʽ˅ʲ

˂ʽŏùŘīę˰ˉʯŊù˰ŉŘď˰ŐŞŃĚĤĄĠ˙Ŋù˰´ùęí˰ŏíĚńōŰĚÞŊùʯʾˁʾˀ˰ʲ˂ˆʾˉäőíĚŃ˰ŌŘŋķ˰ʯĂĿĚĸŎ˰ʯʾˀ˄˅˰ʲ˅ˀ
˔

˰µĚ˫Ŗý˰ŌĖķęŘğ˰ęĕ˰ĖŰʭńķ˰āʭþćù˰ãùĚý˰äńİŒŎ˰ŏʭŕĚý˰ěù˰ãĚŞá˫ãʭŕʭµŞÞŎ˰ Ě˫µŖý˰ŌĖķ˰üþğ˰Ŕý˰äÞŎ˰ěù˰ŏ

ė
Ăğù˰˫ĕŘý˰Ģőùĕ˰ŗ˰äńİŒŎ˰ŐŕùěùŰŐŗę˰ŔµÝ˰ŔŒŰĖŎ˰ęĕćðµăŞĚ˰˛µńĸă˰ŗ˰ĢµőùĕûʭµĄÝ˰˛µŕù˰ʯĂµğù˰ĚĄµĤŞý

ę˫Řğ˰ĆŞď˰ŐŰù˰ěù˰ŏí˰ęĕ˰˫Ėģ˰ŉěʭő˰ãʭŕ
ˍ
ŦŎʭÝāŗʭŀĄŎ˕˰ĖŒĄĠŕŊù˰ŉŘµď˰ŐŞŃĚµĤĄĠ˙Ŋù˰´ùęí˰ʯŏùŘµīę˰ŏíĚµń

ōŰĚÞŊùʾˁʾˀ˰ʲ˂˅˅ˉŔþŖģŘýùŊù˰ĀğùęĖŊ˰˛ēĖ˙Ŋù˰ʯ˰ŏíĚńōŰĚÞŊù˰ʲʾˁʽ˄˰ʲˀʾ˃
˔
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

ńő˨ŗ˨äğęĚýĖ

˰ŔŰĚĴőćðăŞĘÏĚŰĚã˰ŏíĚŃ˰˫ʭµâő˰ŗ˰äµŒŰĕ˰ŏŘµĄŎ˰Ŕµý˰ãĚĤý˰ĕĚÞŰŗę˰ěù˰ŔĄğʭēĚý˰ŔőʭŎě˰àŒŕĚĿ˰ěùęʭµăŰĔä

ŔĄģŘő˰Ěŕ˰ŔÝ˰Ăğù˰ĪĐŎ˰ŗ˰ŏŘĄŎ˰ĚŰʭğ˰ʭý˰ĭʭþăęù˰ęĕ˰ùę˰ãùĚćðĄŎŏí˰ěù˫ʭâĄğʭē˰ŐŞŞþă˰ŉʭþőĕ˰Ŕý˰ŗ˰ŔĄĠőùĕ˰ʭŕ�

äŎ˰ŏí˰ęĕʭĨŎ˰ŗ˰ʭŕ˰ŔµŰĚĴő˰ŐŰù˰äŋÝ˰āťʭÞģù˰ùĖĄýù˰˫ʭáĖŰĕ˰ŐŰù˰Ėńő˰ęĕ˰
ĕĕĚáäµŎ˰ŏʭµŞý˰Ŕµý˰ĞÐµğ˰ŗ˰ĕŘµģ

ōŖŎ˰ěù˰äēĚý˰äğęĚýäŎ˰ŔĄēùĕĚÏ˰ĝʭþĄŃù˰äŰʭķĕù˰łŰĕʭĨŎ˰ŗ˰ĕęùŘŎ˰ŐŰĚă
ĕŘģ

ľŊù
ŔőʭŎě˨àŒŕĚĿ˨ěù˨ĝʭþĄŃù˨ŔŰĚĴő˨äŋÝ˨āťʭÞģù

˰ŔŰĚĴőćðăŞĘÏĚŰĚã˰ĝʭµþĄŃù˰ʭŰ˰ŏíĚµŃ˰ěùŔµŀŊòŎʭŕãµŒŕĚĿäµŎ˰ŏŘáʭµőŘá˰ãʭµŰùŗě˰ěù˰ùę˰äŋŕʭµċ˰à˰ŏùŘµă

ĖńőĕęŘŎōŖŎ˰
ĕùĕ˰ęùĚŃ˰äğęĚý˰ŗù˰ŐŰĚă˰ŔŰĚĴő˰ŐŰù˰Ŕý˰ĕęùŗ˰āťʭÞģŔýŋÝęŘįäāęʭþķĖőùʲěù

˰µ˰ŔĠŰʭńŎ˰ŏíĚŃ˰ŗ˰ĝĖńŎ˰ûʭĄÝ˰ʭýŔýĶþă˫ĕʭŞÏ˰ʯŏí˰ãěʭğÙŘŊŗĖĄŎãʭŕã˰ûʭµĄÝ˰äµğęĚý˰ęĕ˰˫Ėµģ˰Ŕµ÷ùęù

˰ãŗę˰Ěý˰ĝĖńŎ˰ŏíĚŃ˰ŏʭ˙ŋµĠŎ˰ŏʭµĤŰĖőùŘő˰äµēĚý˰ŗ˰ŏʭŃĚµĤĄĠŎ˰ŔµÝ˰Ăğù˰äáęĜý˰āʭŕʭþĄģù˰ěù˰äÞŰ˰ōŰĚÝ

˫Ėģ˰ŏí˰ęʭĄĿĚá˰
Ėőù˰ŏíĚŃĖē˰ŌŦÝ˰ŐŞķ˰
ãĚĤý˰àŒŕĚĿ˰ŗ˰ŐĔğ˰üŊʭŃ˰ęĕ˰ŏí˰ûʭăěʭý˰Ŕő˰ŗ˰Ăğù˰ŏíĚµŃ˰ōŰĚµÝ

�ŔŃʭď˕ˁ˃ˉ�ōČőˀ

˰ŗ˔˰ĚŎù˰ŐŰù˰Ěý˰ĜŞőÝ ðăŞĖ˰
ĕęùĕùěùŰŐŗęʯ˰ŏí˰āʭµĿùĚē˰ŗ˰ŔµőʭŎě˰àŒŕĚĿ˰ŔÝ˰ĕęùĖő˰ʭŒĸŎ

˰ęĕ˰ŏíĚŃ
Ėģʭý˰˫ĕĚÝ˰ùĖŞÏ˰ûʭăěʭý

˰µʯĂğù˰ĚÝė˰Ŕý˰Ōěť˰ŏíĚŃ˰ŔÝ˰ùę˰ûĚķ˰àŒŕĚĿ˰ĂþĈŎ˰ĚħʭŒķĘÏĕęŘŎŰġĚ˛ńķŗ˰āĚİĿ˰ŔµĤŰę˰ʭµŰ˰˫ĕŘý

ŔĄģùĕ˰ä˙ŞŕùĚýù˰ŏʭŰĕù˰ęĕʲĂğùĖŒőʭŎ˰ŗ˰˛ńő˰ùę˰ĖŖķ˰Ŕý˰ãʭĿŗ˰ŗ˰Ċď÷ʭăŞĖ˰ĽŦµē˰ŔÝ˰ãĕęùŘŎ˰ŗ˰Ăğù˰˫ĕĚÝ

˫ĕŘý˰ŏʭŰĕù˰ÛĚĄĤŎ˰ŉŘħù˰ŗ˰āĚİĿ˰ʯ˛ńķʯĖŒőʭŎ˰ŗ˰ÛĚģĂýĄğĚÏä˰ŗ˰˛µńő˰ùę˰ʯäµŒþă˰ŗ˰ęʭµŖĳ˰ʯäµĤÝĚĄēĕ˰ʯ

Ăğù˰˫ĕĚÝ˰äŀő˕ĚŰŘÞă�˅ˉŔŊĕʭČŎ�ʿ	ˁ
˔

˰µłŞŃĕ˰Ěáù˰Ŕý˰ĚăŔŋøĠŎŘă˰ʯōŞŒÝ˰Ŕċ˰ŏíĚŃ˰àµŒŕĚĿ˰ʭµý˰ŔŋýʭńŎ˰ęĕ˰äďŦħù˰ŗ˰äăʭþćù˰ʯãęʭÞőù˰ĕĚÞŰŗę˰Ŕğ

˰ěù˰ŔĄğĕ˰ŏí˰ˉĂğù˰ŔĄģùĕ˰ĢŰŘē˰ŔőʭŎěŔŀŊòŎʭŕãġěęù˰ʭý˰ŔÝ˰ûĚķ˰àŒŕĚĿ˰ĂþĈŎ˰ŉŘµħù˰ŗ˰äőʭµĠőù˰ãʭµŕ

Ăğù˰ŔĄģùĖő˰ĂŀŊʭĔŎ˰äőíĚŃʯ˰ĮğŘă˰ŏíĚŃ÷ʭăŞĖ˰ŗÝðăŞĖĂµğù˰˫Ėģˉ˰ĖµŰʭńķ˰ŗ˰āʭµĿùĚē˰ěù˰ŔĄµğĕ˰ŏí˰ʭµŎù

˛ýʭŃ˰ŔÝ˰Ăğęĕʭő˫ĕŘþő˰ŔŞċŘăĖőùʯŔýāĖģ˰Őµģŗę˰
Ăµğù˰˫Ėµģ˰ĂŀŊʭĔŎ˰ŏí˰ʭý˰äĄ˙ŞŃ˰Ěŕ˰Ŕý˰ŗ˰˫Ėģ˰ęʭÞőù

˰ěù˰ŔĄğĕ˰ŏí˰ŔÝ˰ĂğùŔŀŊòŎʭŕã˫ĕŘý˰ŌŦğù˰äăʭþćù˰ĕĚÞŰŗę˰ŉŘ˙ĤŎ˰ŔÝ˰äŋŕʭċ˰àŒŕĚĿĖőùʯ˰ŐŰĚĄµĤŞýðµĤŒŎ

˫ĕŘý˰ĝʭþĄŃù˰ŔŰĚĴő˰ŏĖģ˰ŔĄĔŞâőùĚý
Ėőù

˰µ˛Ŏðăį˰ęĕ˰ŌŦğù˰ěù˰˛þŃ˰äŖŊù˰ŏʭŰĕù˰ŔÝ˰ĂńŞńď˰ŐŰù˰ęĕ˰āùĚµŞŞļă˰ŗ˰āʭµŀŰĚĐă˰ġŘĔĄµğĕ˰ĒŰęʭă˰ŉŘ

˫ĕŘýäŎ˰ûʭČŰù˰ùę˰āęŗĚī˰ŐŰù˰ʯĖőù˰ʭý˰ŔÝ˰ĖŒÝŐĄģùĘá˰ęʭŒÝě˫ŘŎí˰ĚŰʭğ˰ľŰĚĐă˰ĕęùŘŎ˰ŏʭµÞŎù˰Ėµď˰ęĕ˰ʯʭŕ

˰ŗ˰Ĳŀď÷ʭăŞĖ˰ęĕ˰ĖŞďŘă˰Ŕý˰ęŗʭý˰ʯŔőŘ˙ő˰ãùĚý˰
ĕŘģˈĂŞńŊʭē˰ˇ˰ŗˈĂŞýŘýę˰ˇ˰ŔĄµģùĕ˰ĕŘċŗ˰äŋŕʭċ˰ûĚķ˰ęĕ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

˰ĖŰĖÏ˰ŌʭŖýù˰ěù˰ęŗĕ˰ŗ˰˫ĕʭğ˰äŰʭŕęŗʭý˰ŏíĚŃĂý˰ōğùĚŎ˰ĖŞŃ˰ěù˰ŗ˰ęŗĕ˰ùŗęʭő˰āʭŀŰĚĤă˰ŗ˰ŌŘğę˰ěù˰ŔÝ˰ĕęŗí˰ŗ˰äĄµğĚÏ

˰āĖµďŗ˰ŗ˰äķʭ˙Ąċù˰ōĴő˰ŉŘħù˰ŗ˰ŔĄĿĚá˰ŌʭČőù˰ŏí˰ĂÝĚý˰Ŕý˰ŏʭőʭ˙ŋĠŎ˰àŒŕĚĿ˰ŗ˰ŁŦēù˰äŃĚă˰ŗ˰Ăğù˰ĕùěí˰äŒŕʭÝ

ŏí˰ŏʭŞŎ˰ęĕ˰ùę˰äĸ˙ċʭŕ˰Ōʭµŕŗù˰ãęʭŞĠý˰ěù˰ùę˰ŏʭĤŊŘńķ˰ŗ˰˫ĕĚÝ˰ŏʭĤþŞĻĚă˰ĂģùĖŖý˰āùęĚńŎ˰ãŗĚŞÏ˰Ŕý˰ʯ˫ĕĚÝ˰ęùŘĄğù

˰ŗ˰ĂµŎĚď˰ěù˰ùę˰ŏŘµýě˰ŌĕĚµŎ˰ŗ˰˫ĖŞµĤĔý˰ĕŘµþŖý˰ùę˰ŏʭµáĕĚý˰Ķµīŗ˰ŗ˰˫ĕùĕ˰äŰʭµŕę˰ĂőŘĤē˰ŗ˰ōŋĳ˰ěù˰ŗ˰āʭĿùĚē˰ŗ

āĜķĞŀő˰ęĕ˰ŔµÝ˰˫ĕęŗí˰ĕŘµċŗ˰Ŕµý˰äŰùŘńă˰ŗ˰ŉùĖĄķù˰ŏʭőʭ˙ŋĠŎ˰ŔĸŎʭċ˰ęĕ˰ŗ˰˫ĕĚÝ˰ęùĕęŘēĚýµŕŞÖµŰÜ˰łįʭµŒŎ˰ěù

˰ŏʭĠőù˰ŗĚ˙ŋŃ˰ŔÝ˰ŏʭŖċŀğŞĂğŘÏĖäý˰ŔÝ˰ĕùĕ˰ōŞŋĸă˰ŌĕĚŎ˰Ŕý˰ŌŦğù˰
Ăğù˰ŔĄģùĖő˰ĚŞĴő˰˫ĕŘý˰ʭµý˰ĂŊŦŎ˰ŗ˰ĂŰʭÞģ

Ŕýŗę˰äáĖőě˰āŦÞĤŎĂŰĕŗĖĐŎ˰ŗ˰ĖőŘģ˰ŗę˰ŗ˰ĖŒŒÝ˰˛˙Đă˰ùę˰ŏí˰ãʭŕķęĕŞŐŉʭďŏí˰äĄĿĚµĤŞÏ˰ŗ˰ŔĸµğŘă˰Ŕý˰ùę˰ʭŕ

ĚµÝ˰ľµŰĚĸă˰ŏʭŒ×˰ùę˰ŐŰĕ˰ŗ˰ĕŘý˰ĒŰęʭă˰üŰʭČķ˰ěù˰ŔÝ˰ĂĔŞâőùĚý˰ęʭµÝ˰ęĕ˰ĕʭµńĄķù˰ÛʭµÏ˰ãĕŘµŖŰ˰ŗ˰äĐŞµĠŎ˰ŔµÝ˰ĕ

˰ʯŏĖ˙ă˰ĒŰęʭă˰ʯĂőùęŗĕ˕˰ĖŰĕ˰ĖŒŕùŘĔő˰äĸőʭŎ˰ŏí˰ŐĄĿĚŰĘÏʾˀ˄˅˰ʲʾʾ˰�˂ʿ˔


˰ŔÝ˰ĂĠŞő˰äÞģ˰ŐŰùĚýʭŒý˰ŏíĚŃ˰ŌŦğù˰ŐŰĕ˰ŗßęĜýĚăŰŐ˰ûĚµķ˰àŒŕĚĿ˰ŗ˰ĒŰęʭă˰Ěý˰ęùĘáĚćù˰ãŘŒĸŎ˰˫ĖŰĖÏ

˰äµŒŰĕ˰ʯäķʭ˙Ąċù˰ŗ˰ãĕĚĿ˰ʯãŘŒĸŎ˰ŗ˰ãĕʭŎ˰äáĖőě˰ĕʭĸýù˰Ŕ˙ŕ˰ŔÝ˰Ăğù˰˫ĕŘý˰ŗĻŞĕĚŰµŒä˰ùę˰ĢŰŘµē˰ŔµĸŎʭċ


ĕŘ˙ő˰ĽĚâģ˰äăùĚŞŞļă˰ġŘĔĄğĕ

˛Ŏðă˰ãťùŗ˰ãùŘµĄĐŎ˰ʭý˰ŏí˰ŔĠŰʭńŎ˰ŗ˰äŋŕʭċ˰Ěĸģ˰ŐŞŎʭĬŎ˰ęĕ˰ŏíĚµŃäŎŦµğù˰āʭµŰùŗę˰ŗʯŔýŒµģŗęä

äŎ˰ŏʭĤő˰ŔőŘâ×˰ŔÝ˰Ėŕĕ˰ŏíĚŃûĚķ˰ŏʭŎęí˰ŗ˰ŔĤŰĖőù˰Ŕµý˰ùę˰ŏʭµőí˰ŗ˰ĖŞµĤĔý˰ŦĄķù˰ùę˰ĕŘē˰ŉŗĜő˰ĚħʭĸŎ˰ãʭŕ

Űʭģ˰Ģőùĕ˰ŗ˰ōŋķ˰ãĚŞáùĚĿ˰ŗ˰ĚÞŀăäµý˰ŗ˰˛µŖċ˰ěù˰ùę˰ŏʭµőí˰ŗ˰ĕĚµÝ˰āŘķĕ˰ěʭğęʭÝ˰ŗ˰ŔĄĠ˰
Ăµģùĕěʭý˰ãĕùŘµğ

˰ʯŌŦğù˰ěù˰ĞÏ˰ŗ˰ĢŞÏ˰ęĕ˰ûĚķ˰ŏùĕùŘğʭý˰ĕùĖĸă˰ŔĠŰʭńŎŔýýŘēäŏʭĤő˰ĂŞńĿŘŎ˰ŏùĜŞŎ˰˫ĖŒŕĕ˰ŏíĚµŃ˰ŐµŰù˰ęĕ

ĕŘē āŘķĕ ěù ĖĸýˏĂğù


ûĚķ ʯäŃŦēù Ėĸýˏ ęĕŔŒŞÝ˰ãʭŕě˫Ěŕ˰ʯ˫ùŘēĖý˰ʯěŘă˰Ŕµŀįʭķ˰ŏŗĖý˰ŗ˰ŏʭýĚŖŎʭő˰ʯĚâģʭēĚÏ˰ʯōĤ×˰äµĄď

äŒĄģùĕ˰Ăğŗĕ˰Ŕý˰ĂþĠő˫ĕʭŰě˰ʯĚēʭŀĄŎ˰ʯĉŘČŊ˰ʯĕŘĠď˰ʯĕŘē˰ŏùĖőěĚĿ˰ŐŰĚă˫ùŘēĖµý˰ŗ˰ŏʭýěĖµý˰ʯüŋįʯ˰ęĕ

˰Ŕý˰ŏʭőí˰˫ĜŞÝʭÏ˰ŗ˰ÛʭÏ˰ŁŦēù˰ ě˫ùŗí˰ŐŰĚŰʭğ˰ʭý˰ŔĠŰʭńŎ˰ęĕ˰ŔÝ˰ĖőĖģ˰ŉĖþŎ˰äőʭőʭ˙ŋĠŎ˰Ŕý˰ŌŦğù˰ûʭĄĿí˰ęŘő˰ĚŰě


ĕěʭğ˰ĕŘē˰ŔĄŀŞģ˰ŗ˰āŘŖþŎ˰ùę˰Ŕ˙ŕ˰ŗ˰ĖğĚý˰ōŊʭķ˰ŁʭĿí

ĸŎʭċ˰ęĕ˰ŉŘĐă˰ŐŰùŗ äµğʭŞğ ʯäµýĕù ŗ äµâŒŕĚĿ ʯãĕʭĨĄŃù ʯäáĕùŘőʭē ŗ äķʭ˙Ąċù Ėĸýˏ ęĕ ùę ûĚķ Ŕ

˰ŗ˰äĄŎŘÞď


äŎĖŰĕ˰ŏùŘă
ŘĠăŗĜŰùʯĕŰŐ˫ŗÚÏ˰ʯäŒÏùÙćðăŞĚ˰ĮĐŒµŎ˰àµŒŕĚĿ˰Ěµý˰ŌŦµğù˰ŐŞþŎ˰ŐŰĕ˰ĽĚâģ

ŐŰù˰ùę˰ŌŦğù˰ěù˰ĢŞÏ˰ûùĚķù˰ľŞħŘă˰ŔőŘáĂğù˰˫ĕŘ˙őʲ

ŎʭâŒŕäŔÝĚþŎʭŞÏʯ˰ùę˰ŔŋŊùŔőʭŖŒăĠő˰ãùĖē˰ŐŰĚăĚý˰ŗ˰ˉ˫ĕĚµÝ˰äĿĚĸŎ˰łŋİŎ˰ŔőʭâŰ˰ŗ˰ĚăĚý˰ãùĖē˰ŔÞŋý˰ʯäþ

Ōʭő˰ʭŖŒă˰ŔÝ˰ùę˰ŐŞĻŗęĕ˰˛įʭý˰ŏʭŰùĖē˰ãʭŕýäʭ˙ĠŎäŰ˫ĕŘý˰ŌʭµĴő˰ʯĂğù˰ŔĄĠőùĕ˰ŉʭŞē˰ŗ˰ōŕŗ˰ûŘĨĐŎ˰ʯĖőù

˰ûùĚķù˰äŒŰĕ˰ŐŖÝ˰äģěęùŔýāĖģĕŘµý˰ʭµŒý˰Ěµáù˰
ĂµĿĚá˰ęùĚŃ˰Ěİē˰ĩĚĸŎ˰ęĕʯ˰ùę˰ĖµŰĖċ˰ōŞŊʭµĸă˰ûùĚµķù



ʺʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϲϱͲϵϰ
&ULWLTXH�RI�2ULHQWDOLVWV
�WKHRU\�RI�WKH�4XU¶DQ¶V�LPSUHVVLRQDELOLW\�IURP�WKH�FXOWXUH�RI�WKH�WLPH

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĕŘý˰Ōěť˰ʯĖőĚŰĘÐýʯ˰ĕŘċŘŎ˰ĶīŗŔýÝŋä˰ŗ˰ĖŒÝ˰ĚŞŞļăćðăŞāùĚ˰ŏíŔőʭŖŒăŎěęĕŞŔŒĖőù˰ĕŗĖĐŎŰ˰ŔĤ˰ŔÞŋý˰ʯäŒŰĕ

7ŎäʭýŰĂĠ˙ŕ˰ęĕ˰5˰ŔäŎ˰ĝʭĠďù˰ʯŏʭőí˰äķʭ˙Ąċù˰ŗ˰ãĕĚĿ˰äáĖőě˰ĕʭĸýùŰʭŎ˰ŐŰùĚýʭŒý˰
Ėģ˰Ŕ˰ĂµĠŞő˰üµČĸă

īęʭĸŎ˰ʭý˰äŎŦğù˰ĂĬŖő˰ŔÝ˰ŔĖµ˙ĐŎ˰ŏŘµŎùĚŞÏ˰ęĕ˰ŔŋµħʭĿŦý˰ʯŔµīęʭĸŎ˰ŐµŰù˰ŗ˰Ėģ˰ŗĚýŗę˰ĂĔğN˰ĜµŞő

ĕĚÝ˰ùĖŞÏ˰ŔĸğŘă˕ŗĜŰùʯŘĠăʯŏíĚŃ˰ęĕ˰ŏʭĠőù˰ŗ˰ùĖēʾˀˆ˂ġ˰ʲ˅˔


û
ĝʭþĄŃù˨äŰʭķĕù˨ĕęùŘŎ˨ěù˨äēĚý˨äğęĚý

˰ŐµŰù˰äŰʭµķĕù˰łŰĕʭµĨŎ˰ěù˰äµēĚý˰äµğęĚý˰Ŕµý˰ĢĔý˰ŐŰù˰ęĕ˰ʯŔŰĚĴő˰ŐŰù˰äŋÝ˰āťʭÞģù˰ŐŞŞþă˰ęʭŒÝ˰ęĕ

ŔĄēùĕĚÏ˰ŔŰĚĴő
Ăğù˰˫Ėģ

ÜŰĊď˨ÜğʭŒŎ˨


˰ĮğŘă˰˫Ėģ˰ʭķĕù˰łŰĕʭĨŎ˰ěù˰äÞŰüµŞþď˰ʲÛ
ę˕˰ŏʭŃĚµĤĄĠŎ˰ěù˰äµēĚýŖŋŊù˰ʯäċùĖµŋý˰äþµğʭ˙Ŗį˰ʯä

˰ŔŊʭńŎ˰ĶýʭŒŎ˰äýʭŰěęùˈĵùĕŘµŊù˰ĀČď˰ˇŏíĚŃ˰ʯŏĖµŰť˰ŏíĚµŃ˰Ľęʭµĸ˙ŊùÿĚŰùĕ˰ęĕ˰ŉʭµğ˰ʯŏʭµğʭŒģęŗʭē˰äµŕŗÚÏ

˰ ę˫ʭ˙ģ˰ʯōŕĕĜőʭÏʿ˅˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʾˀˆ˅˰ŗ˰ˉ˔˰ŔµŰĚĴő˰ãùĚý˰ŉùĖĠă˰ŌʭŞŋŰŗćðăŞĘµÏĚŰĚã˰ŏíĚµŃ˰àµŒŕĚĿ˰ěù

ý˰ŌùĚĄďù˰ŗ˰˫ŗĚŎ˰ŗ˰ʭŀħ˰äĸğ˰ʯŔþĸÝ˰ĽùŘį˰˛Ŏʭģ˰Ċď˰ÜğʭŒŎ˰ʯäŋŕʭċ˰ŔĕŘğšùĚČďĂğù
˰ĕʭŒĄµğù˰ʭý˰ãŗ

äŎ˰´ùĖŀŊùŘýù˰ŐĔğ˰ŔýʲĖĠŰŘő

˰ŔğĖńŎ˰ŐÝʭŎù˰ŗ˰ŔþĸÝ˰āęʭŰě˰Ŕý˰äŋŕʭċ˰ ę˫ŗĕ˰ęĕ˰ûĚķäŎĖŒĄĿęäŎ˰Őă˰Ěý˰ŌùĚďù˰ŔŎʭċ˰ʯ˰ĽùŘµį˰ʯĖőĕĚÝ

˰ʭċ˰ŔýŎäĖőĕęŗíŔÐă˰ŏʭŞŎ˰ŗäŎ˰˫ŗĚŎ˰ŗ˰ʭŀħ˰ãʭŕ˫ʭâŀŃŘă˰äŎʭµ˙ă˰ęĕ˰ŗ˰ĖőĖŰŗĕäµŎ˰ĽŘµŃŗ˰ʭµŕ˰ęĕ˰ŗ˰ĖµőĕĚÝ

ùę˰ŏʭİŞģ˰ʭŒŎ˰ãĕùŗäŎ˰ōċęĖőĕŘ˙ő˕7LVGDOO��WKH�2ULJLQDO�6RXUFHV�RI�WKH�4XUDQ��������SS�������˔�

˙ŕ˰ãŗ˰ŔĂý˰ĵùĖýù˰ùę˰ÜğʭŒŎ˰ŐŰùäŎ˰ûĚķ˰ŏʭĄğĚÏä˙ŞŕùĚýù˰ŐŞŰí˰ãùĚý˰äĤńő˰ŗ˰ĖőùĕMä˙őʲĖŒŞý

˰ęĖĨŎ˰ŐŞŊŗù˰ŏíĚŃ˰ŗ˰ʭŕęŗʭý˰ùę˰ĂŒğ˰ŗûùĕíŌŘğęŗäŎ˰˛ŞÞµĤă˰Ėµ˙ĐŎ˰ĚĨķ˰äŒŰĕ˰ęŘµŎù˰ŐµŰù˰
ĖµŒŕĕ

˰Ĝċ˰äŒŞŞþăōŞŰŘâý˰ŔÝ˰ĕęùĖő˰ŐŰùʲŞ×˰ŐŰù
Ăğù˰ŔĄģùĕ˰ĕŘċŗ˰ōŞŕùĚýù˰ŏʭŎě˰ěù˰ʭŕĜùěùŰŐŗęʯ˰ĚþŎʭµŞÏ˰ãŘµğ˰ěù

ĖŒĄĿʭŰ˰ŔŎùĕù˰ĜŞő˰ûĚķˉ˰˛ÞĤŎ˰ʭŎùŐŞŒ×˰ŔµŒĄē˰ōğę˰ʭŰ˰ŗ˰ĖŞďŘă˰Ŕý˰ęŗʭý˰āùęŘă˰ęĕ˰Ŕ×Ěá˰ŔÝ˰Ăğù˰ŐŰù˰ŐŞŞþă

˫Ėģ˰ĚÝėʯ˰ÖŞŕ˰ĝĖńŎ˰ŏŘĄŎ˰ęĕ˰äŊŗę˫ʭģùùã˰ʯŔþĸÝ˰ęŗĕ˰ĽùŘį˰ʯŔÞŎ˰ŔýĕŘµğšùĚČď˰ŗŏʭÞŎ˰ĚŰʭµğ˰ãʭµŕ

äý˰ŐŰùĚýʭŒý˰
Ăğù˰˫ĖĤő˰Ċď˰ÜğʭŒŎ˰ʭý˰ĮþăĚŎĂý˰ŔĄēʭğ˰ęŘŎù˰ŐŰù˰ĖŰĕĚă˰Ŕµý˰äµİýę˰ŗ˰Ăğù˰ěʭČď˰ŏʭĄğĚÏ

ĕęùĖő˰ōŞŕùĚýù˰ŐŰĕ˕7LVGDOO��WKH�6RXUFHV�RI�,VODP��������S���˔


ʲĂğù˰ãęŗĚī˰ęŘŎù˰äēĚý˰Ŕý˰ŔċŘă˰ŉùĖĠă˰ãʭķĕù˰ŐŰù˰Ŕý˰ĒğʭÏ˰ęĕ

ʾµŔĄŀá˰ĚŰʭğ˰ʭý˰ŉùĖĠă˰ŐĔğ˰ŐŰùŰʭŕ˰Ģ˰ãŗ˰ŔőŘ˙ő˰ãùĚý˰Ăğù˰ĪŃʭŒă˰ęĕʭċęĕäŰ˰ŔĄµģŘő˰ŐŞµŒ×˰ĚâŰĕ

ʲĂğù



ʺʼ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

ĚþŎʭŞÏN˫ĖŰù˰ěù˰ãęʭŞĠý˰ŗ˰ʭŕýùĕíä˕˰˫ĕŘý˰ĊŰùę˰ûùĚķù˰ŏʭŞŎ˰ęĕ˰ōŞŕùĚýù˰ŏʭŎě˰ěù˰ŔÝ˰ùęŔýĜċĂýĄğĚÏä˰ʯ

˰ĕĚÝ˰Ĳŀď˰ùę˰˔ĚâŰĕ˰ĖŞŋÏ˰ŉʭ˙ķù˰ŗ˰ĚĄēĕ˰ŐĄĤÝ˰ōğę˰ʯŏʭŰùĖē˰ěù˰ãĕùĖĸă˰ĽĘď˰ŐŰĕ˰ěù˰äĤĔý˰ûùĕí˰ŐŰù˰ŗ

˕˰ĖőĖģ˰ŗù,ELG��SS�����˔ˉĂŰĕŗĖĐŎ˰ĖŒőʭŎ˰ŌʭµÞďù˰ŗ˰ŔµþĸÝ˰ãùĚµý˰Ċď˰ōğùĚŎ˰ʯĉùŗĕěù˰ęĕ˰äáĕùŘőʭē˰ãʭŕ

ʭŒŎ˰ãĕùŗ˰ęĕ˰ŏĕě˰àŒğ˰ŗ˰˫ŗĚŎ˰ŗ˰ʭŀħ˰ěù˰ęùĖŰĕ˰ʯĢőŘáʭőŘá˰
˰ŔĄŀá˰ŔýŐýù˰Ŕµ×Ěá˰ʯŁʭĐğùäµÏ˰ęĕ˰Ăµğĕ˰ěù

ŁʭĐğù˰ŗ˰ōŞŕùĚýù˰Ŕý˰ûùĚķù˰ĕʭńĄķù˰ŐĄĿęʯ˰ęʭĄĿĚáĂýĄğĚÏäĖőĖģˉµē˰ŔµÝ˰ĖµőĕĚÞő˰ġŘŎùĚĿ˰ĜáĚŕ˰ʭŎù˰ãùĖ

ùĚĿ˰ùę˰ŉʭĸĄŎŐŰùěù˰
ĖŒŕĕ˰ęùĚŃ˰ŏʭŰùĖē˰ŔŞńý˰ěù˰Ěă˰ʯŗęŎʭâŒŕäŔÝäŎ˰˛ŎʭÝ˰˫ʭŎ˰ĥĚŃ˰ĢŰĚµŃ˰ŗ˰ŔőʭŒÝ˰äŒý˰ʯĖģ

äŎ˰ĕʭŰĚĿ˰ʲĖőĕěˈÜµŋŎ˨ʭµŎ˨ŗ˨ŔµÞŋ˙ă˨ʯÜŊ˨Řŕ˨ʭÞŰĚģ˨ťù˨ʯÜŊ˨ÜŰĚģ˨ť˨ÜŞþŊ˨ʯÜŞþŊ˨ōŖŋŊù˨ÜŞþŊ˰ˇ˰Ŕµý˰ŗ

˰ŗ˰˫ĕĚÝ˰ĽùĚĄķù˰ùĖē˰äâőʭâŰĂýʭŕŔµþăę˰ęĕ˰ùęŐŞŰʭµÏ˰ãùäŎ˰Ěµă˕˰ĖŒĄµĠőùĕ7LVGDOO��WKH�6RXUFHV�RI�,VODP��

������SS�������7KH�2ULJLQDO�6RXUFHV�RI�WKH�4XUDQ��������S����˔


˰ŁʭĐğù˰Őýù˰ęʭĄŀá˰ŔĄþŊùŔýęŘįäŎ˰ŐŞŒ×˰ĢŰŘē˰ Ě˫Şğ˰ęĕ˰ãŗ˰
Ăğù˰˫Ėģ˰˛ńő˰ĦŃʭőʲĖŰŘá

ōŞŕùĚýù˰ŐŰĕ˰ěù˰ŏʭŞÞŎ˰äőùĕĚâŰŗę˰ěʭĻíMàŒğ˰ĢĄğĚÏ˰ŗĂý˰ŗ˰ʭŕ˰ŔµÝ˰ĕŘý˰ŐŞŒ×˰ʭŕµĠÝĚŕäù˰ŔµÝ˰ě

äŎ˰ÕŘÝ˰ŔÞŎ˰ŗ˰ŌĚď˰ĂģùĖáęĜý˰ĂŖċ˰ʯĕĚÝŉĕâĄĠý˰ěù˰äâŒµğ˰ʯŔµÞŎ˰Ŕý˰äàŒµğʭŕ˰ĕŘµē˰ʭµý˰ùę˰ŌĚµď˰ã

äŎĚŕ˰ĞÏ˰ˉĕĚýäŎ˰ĕęùŗ˰ŔÝ˰ʭċäŎ˰ùę˰àŒğ˰ʯĖģäŎ˰ĽùŘį˰ġęŗĕ˰ŗ˰ĕʭŖő˰ĽùŘµį˰ŔµþĸÝ˰ęŗĕ˰ŔµÞőʭŒ×˰ˉĕĚµÝ

äŎŌĚď˰ʭý˰äĄğŗĕ˰ŗ˰ŔþĸÝ˰Ŕý˰ÛĚþă˰ĂŖċ˰ōŕ˰ŏí˰ʯĖŒÝ
ķęĕŞŐŉʭďäŎ˰ßęĜµý˰ùę˰ŔÞŎ˰ŗ˰ŔþĸÝ˰ěŘŒŕµģ˰ĖőĕĚ˙

˰ŗĚý˰ʭŒý˛Şķʭ˙ğù˰ŗ˰ōŞŕùĚýù˰ěù˰ŔÝ˰äćŗęŘŎ˰āĕʭķM˰ùę˰ Ě˫˙ķ˰ŗ˰Ċď˰ʯĕŘý˰˫ĖŞğę˰ąęù˰ŔýŔýʭċäŎ˰
Ėµőĕęŗí

˰ĞÐğŔĄĿęŔĄĿę˰ĢĄğĚÏ˰Ŕý˰ùę˰ŏʭőí˰ʯ˛˙ķ˰ŐŰùŔØőí˰ŗ˰ĖŞőʭµĤÝ˰ʯĖŒĄµģùĕ˰ĂğŗĕŔµØőí˰ʯĖµőĕŘý˰ŏí˰Ěµý˰ŔµÝ˰ùę

˛Şķʭ˙ğù˰ŗ˰ōŞŕùĚýù˰ŐŰĕ˰ŗ˰ĖőĕĚÝ˰ġŘŎùĚĿM˰
ĖŒĄēʭğ˰ŏŘáĚáĕ˰ùęùĕŘċŗʭýŰŐ˰ěù˰äŰʭµŰʭńý˰ŏʭµĤŰù˰ŏʭŞŎ˰ęĕ˰ʯ

ęŗĕ˰ŌŘğę˰˫˛Şķʭ˙ğù˰ŗ˰ōŞŕùĚýùMŃʭýä˫ĖőʭŎäŎ˰ãŗĚµŞÏ˰ŏí˰ěù˰ŔÝ˰ĕŘýþŃ˰ěù˰
ĖµőĕĚÝµŞ˰ĽùŘµį˰ŗ˰ōŞµĴĸă˰ʲ˛

˰ˉŉŦµŕù˰ŗ˰ŏùĚĄµģ˰äőʭµýĚŃ˰ʯŔŀŊĕĜŎ˰ŗ˰ŔĿĚķ˰ęĕ˰ĽŘŃŗ˰ʯ Ě˫˙ķ˰ʯĊď˰ʯŔþĸÝŔµØőʭŒ×äŎ˰ŔµŞþŋă˰ŌʭµâŒŕ˰ʲĖµŒĄŀá

ˈÜŞþŊ˨ōŖŋŊù˨ÜŞþŊ


˕˰ˇŐýùʯŌʭĤŕʯŔŰŘþŒŊù˰ÿĚŞĠŊùýäʭăʲʾ˰�˄˄	˄˅
˔

˰ġęùĜá˰ŐŰùŔýŒģŗęääŎ˰ŏʭĤő˰ûĚķ˰ãĖŞďŘă˰ŔĸŎʭċ˰ŔőŘâ×˰ŔÝ˰ĖŕĕŔýęĖăŰĊŔýŘµğãĂýĄµğĚÏä˰ŗ

ōŞĄĠŕ˰ŏí˰Ėŕʭģ˰ŉŗĜő˰ĚĨķ˰ęĕ˰ŔÝ˰äİĐŒŎ˰àŒŕĚĿ
Ăğù˰˫Ėģ˰˫ĖŞĤÝ˰ʯãŘþő˰Ŕğʭ˙ď˰ŐŰùN˰ʭµý˰ŔµÝ˰ĕŘµý
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Ăģùĕ˰ãĚĄŖý˰ĮŰùĚģ˰ʯĕŘý˰Ěă˰ęʭ˙µģ˰Ŕµý˰äµēĚý˰ęʭµĔĄĿù˰ŔµŰʭŎ˰äµĄď˰ŗ˰ĕŘý˰äŒŋķ˰ŗ˰Ċ

äŎĂĿęĕùŘċ˕ʯäŋķŀ˙Ŋùęʭă˰äĿ˰˛ĨŰʯŌŦğţù˰˛þŃ˰ûĚĸŊù˰ĒʾˁʿʿŁʲ˂˰�˂ˁ˄	˂˃ʾ
˔
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ŔČŞĄő

˰ĊŰʭĄőŔýĂğĕ˫ĖŎí˰ĢŕŗÚÏ˰ŐŰù˰ěùŔýāęŘħ˰˛Űė˛ýʭŃŔ÷ùęùʲĂğù

˰Ěý˰ŏʭŃĚĤĄĠŎ˰ěù˰äēĚýŌùŗáŞĚã˰ŏíĚŃ˫Ùùŗ˰ěùµŒŕĚĿ ęĕ
ˍ
ʭăĖ˙ķ ŔÝ ŔőʭâŞý ãʭŕ˰ŏʭŞĐŞµĠŎ˰ŗ˰ŏʭµŰĕŘŖŰ˰à

ŔýŔĄĿęęʭÝĂğùʯ˰ŔŋŞğŗ˰ŐŰù˰Ŕý˰ŗ˰˫ĕĚÝ˰ĖŞÝ ðă˰ŏíĚµŃŔĄµĠőùĕ˰ĕŘµē˰ěù˰ĢŞµÏ˰àµŒŕĚĿ˰ěù˰ĚćðµĄŎ˰ùę˰˛µŎʭĸă˰
Ėőù

ŏʭýěʭŕäŎ˰ŏʭĤő˰ĚâŰĖÞŰ˰ʭý˫Ùùŗ˰ĕŗęŗ˰ŔÝ˰Ėŕĕ˰ãʭŕŰÜŏʭýěÖŞŕ ŗ Ăğù äĸŞþį
ˍ
ŦŎʭÝ ãĚŎù ĚâŰĕ ŏʭýě Ŕý

˰ŏʭýě˫Ėőěùã˰ĚŎù˰ŐŰù˰ěùʭŒĈĄĠŎŗęŗ˰ěù˰ĞÏ˰
ĂĠŞő˫Ùùŗ˰ĕ˰ŔµċŘă˰ŏŗĖµý˰äĄď˰ŏʭýě˰˛ŕù˰ʯŏí˰ŏĖģ˰ãĕʭķ˰ŗ˰ʭŕ

˫Ùùŗ˰ěù˰äēĚý˰ŔĤŰę˰ŔÞŒŰù˰Ŕý˫ĖŎí˰ĚâŰĕ˰ŏʭýě˰ěù˰ʭŕʯĂğùŏíäŎ˰ęʭÝ˰Ŕý˰ùę˰ʭŕ˰äµďŗ˰ŔµÝ˰Ăğù˰äŖŰĖý˰
ĖőĚŞá

˫Ùùŗ˰ěù˰ĜŞő˰äőíĚŃ˫ĕŘý˰˫Ėģ˰ŔĄēʭŒģ˰ûĚķ˰ŏʭŞŎ˰ęĕ˰ŔÝ˰äŰʭŕʯ˰ŏŘµŒÝù˰ŔµÝ˰Ăµŀá˰ĖµŰʭý˰
Ėµģʭý˰˫ĕĚµÝ˰˫ĕʭŀĄğù

˰ĆďʭþŎŏʭýěĄēʭŒģä˰ŐŞµý˰ʭŎ˰ĭʭþăęù˰ãęùĚŃĚý˰Ěý˰äĸğ˰ʯŏíĚŃ˰ŏíĚµŃě˫Řď˰ŗ˰ĖµŒőʭŎ˰ŏí˰ŏŘµŎùĚŞÏ˰äµŒŰĕ˰ãʭµŕ


ĕęùĕ˰ĂŞĐŞĠŎ˰ŗ˰ĂŰĕŘŖŰ

ĚŊŘģŘÝęʭŎ7ʾʽ5˕0DUFR�6FKROOHU˔äŎ˰ōŞğĚă˰ŐŞŒ×˰ùę˰ĆďʭþŎ˰ęŘİă˰ŐŰùʲĖŒÝ
ˈŏí äőʭþŎ ʭŰ ŔĄĿʭŰ ŐŰŘÞă äĐŞĠŎ

ˍ
ʭăĖ˙ķ äİŞĐŎ ęĕ ŌŦğù ŔÝ Ăğù äķĖŎ äĠÝ ĚĄ˙Ý ě˫ŗĚŎù Ŕ×Ěá

ˍ
ùĚĈÝù˰äŊŗ˰ʯĖģʭý˰˫ĕŘý˰ãĕŘŖŰ

ˍ
ʭ˙ŋĠŎĢŕŗÚÏŔĄĿĚá˰āęŘħ˰ʭķĖŎ˰ŐŰù˰āʭþćù˰ęĕ˰ŔÝ˰äŰʭŕ˰ãĕʭŰě˰ĖŕùŘģ˰ʯĖőù

˫ĕęŗí˰ōŕùĚµĿ˰ãĖµŞďŘă˰ŏʭŰĕù˰ŏʭŞŎ˰äĸŃùŗ˰Įýùŗę˰ěù˰ùę˰
ĖµőùŔµý˫ŗŦķ˰ŐŞĄµĠĔő˰ęĕ˰˫Ėµģ˰ŌʭµČőù˰āʭµĸŊʭİŎ˰ʯ
Ŕŕĕ˰ęĕ˰ŔÝ˰ĝĖńŎ˰ûʭĄÝ˰āʭŰùŗę˰ěù˰äŕŘþőù˰Ŕý˰ùę˰āʭŖċŘă˰ʯōĄĠŞý˰ŏĚŃ˰ãʭŕ˰ŏíĚµŃäŎ˰ĂµĿʭŰ˰üµŋċ˰ʯĕŘµģ

˰ʯŏí˰āʭµńĐŋŎ˰ŗ˰ĝĖµńŎ˰ûʭµĄÝ˰āʭµķŦįù˰ŔőŘâ×˰ŔÝ˰ĖőĕĚÝ˰ĝʭĠď˰ĚŎù˰ŐŰù˰Ŕý˰ĂþĠő˰ùę˰ʭŎ˰Őŕė˰ŗ˰˫ĕĚÝ
˰Ŕý˰ŗ˰˫Ėģ˰˛ŰĖĸă˰ŏíĚŃĂğù˰ŔĄĿʭŰ˰˫ùę
ˇ7ʾʾ5

˰ŔÝ˰ÛĚþŒĠÝŘŊ˰ŗ˰àŒŞŊŘŊ˰ŏŘ×˰äőʭĠÝ˰ãʭŕʭķĕù˰ŏíĚµŃ˰ŗ˰ŏʭµŰĕù˰ěù˰ŔµĄĿĚá˰Ōùŗ˰ĚµħʭŒķ˰ãŗʭµď˰ùę˰äŋµħù
àŒŕĚĿäŎ˰ĚâŰĕ˰ãʭŕĸý˰˛ďùĚŎ˰ęĕ˰ŔÝ˰ĖŒőùĕ˰ěù˰ùę˰ĚµħʭŒķ˰ŐµŰù˰ŏʭőʭ˙ŋĠŎ˰ʯĖ˰ŏíĚµŃ˫ĕĚÝ˰ÛʭµÏ˰äŋµħùĖµőù


˰äþŞČķ˰ãʭŕʭķĕùĂğù˰ĆďʭþŎ˰
Ăğù˰ä˙ŋķ˰Ėńő˰ŔĄĠŰʭģ˰ŔÝŏíĚŃŕŗÚÏä˰ĕŗĖµď˰ěù˰äµýĚĻ˰āʭµĸŊʭİŎ˰ęĕ
˰äŊʭČŒċ˰āʭŰĚĴő˰Ŕ÷ùęù˰ěù˰ĞÏ˰ŗ˰Ėĸý˰Ŕý˰ĢŞÏ˰Ŕŕĕ˰Ŕğ˰ŗĚýĜőŗ˰Ŕµý˰äĄŒµğ˰ĆµďʭþŎ˰ěù˰ĖµŰĖċ˰ãĕĚµÞŰŗę˰ʭµý

˰ŗ˰äĄēʭŒģʭþŰě˰ĆĐþŎŏʭýěğʭŒģä˰ŏíĚŃę˰ŔµŰĚĴő˰ęĕ˰ãĖµċ˰āťʭÞģù˰
Ăğù˰˫ĕŘý˰ŗĚýŗ˰ŗĚµýĜőŗ˰äőùŘăʭµő˰ŗ
˰ŗ˰ä˙ŋķ˰ŔŞċŘă˰ęĕ˰ŏʭńńĐŎ˰ĚâŰĕ˰ŗ˰ãŗ˛ýʭŃŉŘþŃ˰ĕĚµÞŰŗę˰ŐµŰù˰˛ŋķ˰ěù˰äÞŰ˰ʯŏíĚŃ˰ĶýʭŒŎ˰ĕęŘŎ˰ęĕ˰ãŗ˰´ùęí

äŎ˰ĕęŘŎ˰ŐŰù˰ęĕ˰ĖŰěŘýù˰ĖŎʭď˰ĚĨő˰
Ăğù˰ĖŰĖċʲĖŰŘá
ˈŔýčŘīŗäŎ˰ãʭċ˰ä˙ŕĕěŘő˰ŏĚŃ˰ŏʭŃĚĤĄĠŎ˰ä˙ŰĖŃ˰ĢğĚÏ˰ŏí˰ŔÝ˰ĖŰĕ˰ŏùŘă˰ĖŰĖċ˰äŋ÷ʭĠŎ˰Ŕý˰ùę˰ĕŘē

˰äýĕù˰˫Řċŗ˰ŏŘ×˰äŋ÷ʭĠŎ˰ʯĂğù˰˫ĕùĕ˰āŗʭŀĄŎ˰ŗ˰ŏíĚŃ˰ŗěŰʭþäŰğʭŒģä˰ʭµŒĸŎ˰ŏùĖý˰ŐĔğ˰ŐŰù˰
ŏíĚŃ˰äýŘŋğù
äýĚĻ˰ŔÝ˰ĂĠŞő˰ĚâŰĕ˰ʭŕŔýŕŞÖŔċŗ˰ŔýĢğĚÏʭŕã˫ʭâĄğʭē˰ŗ˰ŐŰŗĖă˰ʯĒŰęʭă˰ ę˫ʭýęĕ˰ĕŘē˰äĄŒğ˰ãʭŕ˰ŏíĚŃ

˙őäĖőěùĕĚÏˉÝʭď˰ŗ˰üŊʭĻ˰ʯĢŰùĚá˰ŐŰù˰ŔÝ˰Ăŀá˰ĖŰʭý˰ʭŎùĂĠŞő˰ōˇ
7ʾʿ5
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

ŔØőíěù˰ûʭý˰ęĕġęʭâőʭŕ˰ŉŘĐă˰ŗāùĚĴő˰ŗĕŰ˫ʭáĖʭŕã˰äµőíĚŃ˰ĆµďʭþŎ˰ěù˰ ě˫Řµď˰ŐµŰù˰ęĕ˰ŏʭŃĚĤĄĠŎ

Ėģ˰ŔĄŀáʯäŎ˰˛Űė˰āʭÞő˰Ěý˰ŏùŘăŔýŏùŘŒķĶ˙ċĖŒýãʲĕĚÝ˰ĖŞÝ ðă˰ŔČŞĄő˰ŗ

ʾ˰
˰ãʭķĕùŌùŗáŞĚãĚþŎʭŞÏN˰ĕŘµē˰
ĕęùĖµő˰ĥʭĨĄēù˰ŏʭğʭŒģęŗʭē˰Ŕý˰ʯĚâŰĕ˰ŏʭŰĕù˰ŗ˰àŒŕĚĿ˰ěù˰ŏíĚµŃ

ù˰äēĚýŏí ĕ˒ę Ŕý ŗ ˫ĕĚÝ ġęùĜá ùę ʭŕʭķĕù ŐŰù ěäŎ˰ʭŕ˰
ĕěùĕĚÏ˰ŏíĚŃäŎ˰ùęʭÞģí˰ŏùĚĿʭµÝ˰ŔµÝ˰ĖŰŘáùęĕŰŐę˫ʭµý

˰ęʭ×ĕ˫ĖŒÝùĚÏŘáäŰ˫Ėģ
Ėőù

ʿ˰
˫Ėğ˰ęĕ˰ŏʭğʭŒģęŗʭē˰ęʭćí˰Ő˙ī˰ęĕ˰ĚŞēù˰ãʭŕŏíĚŃŕŗÚÏä˰ʭŰ˰ŗŔýāęŘħ˰ŔċŘă˰ĚŎù˰ŐŰù˰Ŕý˰ʯ˛ńĄĠŎ

˫ĕùĕ˰ŏʭĤő˰˫ÚŰŗ
Ėőù

ˀ˰
˰ŐŰù˰čĚį˰ęĕ˰ŔÝ˰äŊŘĐăøĠŎŔŋ˫Ėğ˰ęĕʭŕã˰ĚµŞēùđę˫ĕùĕ˰üµŊʭŃ˰ěù˰ʭµŕʭķĕù˰ŐµŰù˰ŔµÝ˰Ăµğù˰ŐµŰù˰ʯ

ŉĖċ˰
Ăµğù˰ŔµĄĿĚá˰ĕŘµē˰Ŕµý˰ÜŞŎĕʭÝ í˰äþŊʭŃ˰ŗ˰˫ĖŎíęĕ˰äőʭŰĕù˰ŐŞý˰ãʭŕùěùµŰŐŗę˰ĖµŒőùŘĄý˰ĖµŰʭý˰ŏʭŞķĖµŎ˰ʯ

ġŗę˰ʭý˰ùę˰ĕŘē˰ãʭŕʭķĕù˰ŐµŰù˰ĊŰʭĄő˰ěù˰ŏʭģĕŘē˰ĮğŘă˰ŏʭğʭŒģęŗʭē˰ęʭćí˰Ėńő˰
ĖŒŒÝ˰ŔīĚķ˰ĚþĄĸŎ˰ä˙ŋķ˰ʭŕ

Ŕý˰ä˙ŋķ˰ĕĚÞŰŗęŏíĚŃŕŗÚÏä
Ăğù˰ûĚĻ˰ęĕ

ˁ˰
Ŕŕĕ˰ęĕ˰ĕĚÞŰŗę˰ʯĚŞēù˰ãʭŕŏʭýěĄēʭŒģäĢŕŗÚÏ˰ęĕ˰ãĕĚµÞŰŗę˰ʯŏíĚµŃ˰ęĕʭµĨŎ˰Ŕµý˰ĭŘµýĚŎ˰ãʭµŕ


Ăğù˰üŊʭĻ

˂˰
˰ęĕʭĨŎ˰ĆĐþŎ˰ŉŘĐă˰ĚŞğ˰ŏíĚŃ˰ʭµý˰äµŰùĚâ˙ŕ˰ʯŏʭµŞýĚĻ˰ĢŕŗÚµÏ˰ęĕĕµŰ˫ʭáĖʭŕã˰ęĕ˰ùę˰ŏʭőʭ˙ŋµĠŎ

äŎ˰ŏʭĤő˰ʯĂŞŋÝ˰ŗ˰˛ħù˰ęĕ˰˛ŃùĖď˰ʯŏíĚŃ˰ŏĕŘý˰äőʭŞďŗ
Ėŕĕ

˃˰
ĄőŘŎŐģŗę˰ʯāùŗ˰ãĚ˙â˰äµŰùĚâ˙ŕ˰ŐŰĚĄĤŞý˰ʯŗù˰ãùęí˰ŗ˰Ăğù˰˫ĕĚÝ˰ŏʭŞý˰ŔŒŞŎě˰ŐŰù˰ęĕ˰ùę˰ŔŰĚĴő˰ŐŰĚă


ĕęùĕ˰ŏʭőʭ˙ŋĠŎ˰ʭý˰ùę



ʻʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϲϱͲϵϰ
&ULWLTXH�RI�2ULHQWDOLVWV
�WKHRU\�RI�WKH�4XU¶DQ¶V�LPSUHVVLRQDELOLW\�IURP�WKH�FXOWXUH�RI�WKH�WLPH

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

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

7ʴ˰5˰ĖŊŘĄŎʾ˅ʾʽ˰ŉʭğ˰ęĕ˰ʯŏíĚŃ˰ʭý˰äŰʭŒģí˰ŗ˰äýĚķ˰ŏʭýě˰āʭĸŊʭİŎ˰ěù˰ĞÏ˰ŏʭ˙Ŋí˰āęŘŀÞőùĚĿ˰ęĕʾ˅ˀˀŌ˰ʯ
˰ĕŘē˰ĽŗĚĸŎ˰Ěćù˰ʭýˈŔĄĿĚá˰ĜŞ×˰Ŕ×˰ãĕŘŖŰ˰ŏŘĄŎ˰ěù˰Ė˙ĐŎʱĂğùˇ˰ßęŘýęʭµŎ˰˫ʭâµĤőùĕ˰ěù˰ùę˰ĕŘµē˰ãùĚµĄÝĕ˰ʯ

˰ŏùŘŒķ˰ĂĐă˰äýʭĄÝ˰ęĕ˰ŗù˰´ùęí˰
Ėģ˰˫ĜŰʭċ˰üĠÝ˰Ŕý˰łĿŘŎ˰ŗù˰ŔĄģŘő˰ŗ˰ĂĿĚáˈęŰŔĤʭŕ˰ ę˫ʭµýęĕ˰äăťʭµńŎ˰ʯŏíĚŃ˰ã
ŌŦµğù˰ĝĖńŎ˰ûʭĄÝˇ˕7KH�2ULJLQV�RI�7KH�.RUDQ��&ODVVLF�(VVD\V�RQ�,VODP�V�+RO\�%RRN˔ʯĮµğŘă˰Őµýù

ęĕ˰ĚâŰʭá˰
Ăğù˰˫Ėģ˰ĚĤĄŒŎ˰Łùęŗʾ˅˄ˁŌ
ĂģĘáęĕ˰ŐŞŊĚý˰ęĕ
7ʵ˰5˰ĖŊŘĄŎʾ˅ˀ˃Ōŏʭ˙Ŋí˰ęĕ
ęĕŉʭğʾ˅˂ˆŌ˰ŏùŘŒķ˰ĂĐă˰ŗù˰ŔĄģŘőˈŏíĚŃ˰ĒŰęʭă˰ˇ˰äŎĕʭµÝ í˰˫ĜŰʭµċ

˰ʯĖĸý˰ŉʭğ˰ęĕ˰
ĕĚÝ˰üĠÝ˰ùę˰ŔĠőùĚĿŔĄģŘőġù˰ùęŔýāęŘħ˰ŉʭµğ˰ęĕ˰
ĕĚµÝ˰Íʭµ×˰äőʭµ˙Ŋí˰ŏʭµýě˰Ŕµý˰ûʭµĄÝ
ʾ˅˄ʿŌ˰äğĚÝŏʭýěʭŕã˰ŔĠőùĚĿ˰ßęŘþğùĚĄğù˰˫ʭâĤőùĕ˰ęĕ˰ùę˰äŃĚģ˰ŉʭğ˰ʭă˰ŗ˰ĕĚÝ˰üĠÝʾˆʽ˃Ō˰ęĕ˰ùę˰ŏí

˰ęĕ˰ŔÝĖŊŘő˰ʯĂģùĕ˰ęʭŞĄēùʾˆˀʽŌ
ĂģĘáęĕ
7ʶ˰5ŏęŘă˰ęĕ˰ŗù˰
ŌŦğù˰Ėī˰Ěý˰üĨĸĄŎ˰ŗ˰ãĕŘŖŰ˰ĝʭŒģęŗʭēʯ˰ěù˰ĞµÏ˰ŗ˰ĖµŎí˰ʭŞőĕ˰Ŕý˰ŏʭ˙Ŋí˰ŉʭ˙ģ˰ęĕ

˰ŉʭğ˰ęĕ˰ùę˰ĕŘē˰ãùĚĄÝĕ˰ʯäŕʭâĤőùĕ˰ŔŞŊʭķ˰āŦŞĨĐă˰ŏĖőùęĘáʾ˅˄˅Ō˰ęĕ˰
ĂµĿĚá˰ĉęŘþµğù˰˫ʭâµĤőùĕ˰ěù
˰ŉʭğʾˆʽʾŌŎ˰ĝęĖŏʭýěʭŕãĖģ˰ŏĖŒŊ˰ęĕ˰ãĕŘŖŰ˰˫ʭâĤőùĕ˰ęĕ˰äŎʭğʯ˰ĞŰęĖă˰Ŕý˰ŏĖŒŊ˰˫ʭâĤőùĕ˰ęĕ˰ĞÐğ

˰ŉʭğ˰ęĕ˰ŗ˰ĂēùĕĚÏ˰ãĚþķ˰ŏʭýěʾˆʿˁŌ˰ŉʭğ˰ęĕ˰ŗ˰ĖŞğę˰ãĕʭĄğù˰Ŕþăę˰ŔýʾˆˀˁĂµĿę˰ʭµŞőĕ˰ěùˉ˰äŖŋŊùĖµþķ
äċęʭē˰ŏʭğʭŒģ˰ŌŦğù˰àŒŕĚĿ˰ʯġŗęŘē˰ʯʾˀ˃ʿ˰ʲʿʽʿ


7ʷ˰5ęʭăŰĒŏùĕʯãęŘģí˰ŔŊðĄŎ˰ŗ˰ŔýĚįʭēĶ˙ċ˰ãęŗí˰ãęùĖŖâő˰ŗŔĔĠőʭŕã˰ŔőʭŞŎęŗʭē˰äőʭĄğʭý˰üİē
äŎ˰ãęùĖŖâő˰ŌʭŖâŒŎĚŞý˰ęĕ˰ŔÝ
Ăğù˰ĽŗĚĸŎ˰ʯĕŘģ

7ʸ˰5˫ĕùŘőʭē˰ěù˰ʭŞþ˙ŋÝ˰ĖŊŘĄŎ˰ʯäőʭŒþŊ˰ãùŁŘĿŊŞĞőʭĠ˰ãùĚµĄÝĕ˰ʯāŗĚŞý˰äŰʭÞŰĚŎí˰˫ʭâĤőùĕ˰ěù˰ûĚķ˰āʭŞýĕù
ùĕ˰ŏʭŰĕù˰ŔĸŊʭİŎ˰ĜÝĚŎ˰ŗ˰˫ĖÞĤőùĕ˰ęʭŰĕʭĄğù˰ʯùĕʭőʭÝ˰˛Şý˰˫ʭâĤőùĕ˰ěù˰äŎŦğù˰āʭĸŊʭİŎ
ùĕʭőʭÝ˰ŘĄőęŘă˰˫ʭâĤő

7ʹ˰5˰ĖŊŘăʾ˅˄˃˰āʭĿŗ˰ŗʾˆ˂ʿ˰ŐŞµý˰
ĕŘµý˰ĖŒŋăʭÞµğù˰ßęŘµþŒŰĕù˰˫ʭâµĤőùĕ˰ĕʭĄµğù˰
ãĕŦŞŎŉʭµğʭŕã
ʾˆˀ˄˰ʭăʾˆˀˆ˰ěù˰Řő˰äĤŒŞ×˰ʭý˰ùę˰ŏíĚŃę˫Řğʭŕ˰ĚµâŰĕ˰ōŖŎ˰Ěćù˰ŗĕ˰ŗù˰
ĕĚÝ˰Ŕ˙ċĚă˰äĠŞŋâőù˰Ŕý˰Ėŋċ˰ŗĕ˰ęĕ

ĂģŘő˰ŏíĚŃ˰ŗ˰ŌŦğù˰ ę˫ʭýęĕ

7ʺ˰5ŊŘĄŎ˰ʯäőʭ˙Ŋí˰ŏʭĄĠăŗĚÏ˰ŔŊðĄŎ˰Ėʾˆʿ˅ŌŏʭĄğęʭļŋý˰ęĕʯ˰ŗ˰ûĚµķ˰ãùĚµĄÝĕ˰ãùęùĕŌŦğùµğʭŒģä˰ěù˰

ʾˆ˃ʿ˰ʭăʾˆ˃˂Ō
Ăğù˰˫ĕŘý˰ŔŰęŘğ˰üŋď˰ęĕ˰ŔőŘá˰ŘĄŞĄĠőù˰ĞŞ÷ę
7ʻ˰5˰ĖŊŘĄŎʾˆˁˁʯ˰äŃĚģ˰āʭĸŊʭİŎ˰ŔğęĖŎ˰ęĕ˰ŔőʭŞŎęŗʭē˰ĒŰęʭă˰ĕʭĄğùµ˰ĕĚáʭµģ˰ŗù˰
ŏĖŒŊ˰ęĕ˰äŰʭńŰĚĿí

Ĝőŗ˰ŏʭċ˰ŗ˰ĞŞ÷ŘŊ˰ĕęʭőĚý
ĕŘý˰ŗĚý
7ʼ˰5ù˰āʭĸŊʭİŎ˰ęʭŰĕʭĄğùğ
ʭÞŰĚŎí˰ŌùĕĚăŘő˰˫ʭâĤőùĕ˰ęĕ˰äŎŦ
7ʾʽ˰5ŌŦğùĝʭŒģ˰ĖŊŘĄŎ˰ʯäőʭ˙Ŋíʾˆ˃˅
ŐŋÝ˰˫ʭâĤőùĕ˰ĕʭĄğù˰ʯ
7ʾʾ˰5ŘÝęʭŎ˰ʯĚŊŘģĢŕŗÚÏʭŕã˰ʯûĚĻ˰ęĕ˰ãĚâŒģŗę˰ ę˫ŗĕ˰ěù˰ĞÏ˰äőíĚŃʾˀ˅˃ʲ˂ʾ

7ʾʿ˰5˰ʯŏíĚŃ˰ŌŘŋķ˰ęĕ˰äĤŕŗÚÏ˰ʲŐĄŎ˰ãʭŒĸŎ˰ʯĖŰěŘýù˰ĖŎʭď˰ĚĨőʾˀ˅ʽġʲ˂ʿ˅




ʻʺ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

ĶýʭŒŎ

ʾ
ŏíĚŃʯōŰĚÝŔ˙ċĚă˰ʲŜŰʭµīęʯŜőʭŖŀµħùŜŋķĖµ˙ĐŎŗʯŏùęʭµÞ˙ŕŔµĠğŘŎŜăʭµńŞńĐăŜµâŒŕĚĿ

ʯĚÝĘŊùęùĕōŃ˰ʲʾˀ˅ˀġ


ʿ
ʯäþŎùĚÝĚýíʯĝťŘÞŞőʯ˛ŞŕʯŐŀĄğùʯĚőĚăʯŏʭŰùĚýàŒŕĚĿŔĸŎʭċʯäğʭŒģōċĚĄŎ˰ʲŐµĠďʯŏʭµŰŘÏ

ʯĢĔÏʭ×ŏùĚŖă˰ʲÍʭ×ʯŌŗĕʾˀ˄ʽ�

ˀ
ʯŏŘÝęíĖ˙ĐŎŗäŰŘŊʯ˫ĕęʭáʯŌŦğùʯěŗĚŰĕʯùĕĚĿŔ˙ċĚăäŋķĖ˙ĐŎʯŏùŘēùĚĤőʯĚ˙µğäýʯʭµċ

ʾˀ˄ʽġ�

ˁ
ʯŏŘÝęíʯĖ˙ĐŎĚÞŀŊùʯäŎŦğťùĖńőŗʯĕʭŖĄċùʯäŃʭĠŊùęùĕʾˀ˄˄ġ�

˂
ŐýùʯŌʭĤŕÿĚŞĠŊùʯĀŰŘþŒŊùʯĀĿĚĸ˙ŊùęùĕāŗĚŞý˰ʲäýʭă�

˃
ʯĖŰěŘýùĚĨőʯĖŎʭďãʭŒĸŎŐĄŎ˰ʲäĤŕŗÚÏęĕŌŘŋķʯŏíĚŃŔ˙ċĚăäµĬăĚŎä˙ŰĚÝʯʭµŞőāùęʭµĤĄőù

čĚįʯŘőŏùĚŖă˰ʲʾˀ˅ʽġ�

˄
ʯŔþŖģŘýùʯĖ˙ĐŎŊù˛ēĖ˙ĀğùęĖŊŏíĚńŊùʯōŰĚÞŊùʯ´ùŘŋŊùęùĕĩʭŰę˰ʲʾˁʽ˄Ł�

˅
ʯŘĠăŗĜŰùʯŘÞŞŖŞģŘăùĖēŗŏʭĠőùęĕʯŏíĚŃŔ˙ċĚă˰ʲĖ˙ďùʯŌùęíĂÝĚµģäŎʭŖµğʯęʭµĤĄőù˰ʲŏùĚµŖă

ʴʶʼʸ


ˆ
ýŞʯŗĚŊíŐʯĿŕĚŒàķŋŌŘċùĄ˙ķʭä˕őùâŋŞµĠä	ĿőùĚµĠŔ	Ŀµğęʭä˔ʯăċĚ˙Ŕ˰ʲýŃʭĚµğēŗęʭőʭäʯ

ÝŞŖŏʭʯăŖŏùĚ˰ʲʴʶʺʸ


ʾʽ
ʯãĜŰĚþăĖ˙ĐŎŐŞĠďŐýʯľŋēŏʭŕĚýʯĶįʭŃŔ˙ċĚă˰ʲĖ˙ĐŎʯŐŞĸŎʯĚŞþÝĚŞŎùŏùĚŖă˰ʲʴʶʼʶ�

ʾʾ
ŏùĚŖă˰ʲʾˀˆ˂ġ�

ʾʿ
ĕùŘċʯäŋķ˛Ĩŀ˙ŊùäĿĒŰęʭăûĚĸŊù˛þŃʯŌŦğţùʯäŃʭĠŊùęùĕāŗĚŞý˰ʲÍʭ×ʯŌęʭŖ×ʾˁʿʿŁ�

ʾˀ
üŞþďýʭŰěęù˰ʯĚļħù˰ʯäċùĖŋý˰äþğʭ˙Ŗį˰ʯãĖŖŎ˰ʯäŖŋŊù˰ŔŊʭńŎ˰ĶýʭŒŎ˰äˈĵùĕŘŊù˰ĀČď˰ˇ˰Ľęʭµĸ˙ŊùÿĚŰùĕ˰ęĕ

ŏíĚŃ˰ʯŏĖŰť˰ŏíĚŃ˰ ę˫ʭ˙ģ˰ʯōŕĕĜőʭÏ˰ŉʭğ˰ʯŏʭğʭŒģęŗʭē˰äŕŗÚÏʿ˅˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʾˀˆ˅


ʾˁ
ŐĠďʯĝʭþķʯ˛ĬĿʭŰʭĬŃĀŞőíĚŃäĿĀķŘğŘ˙ŊùʯĀŞőʭİŰĚþŊùʯĚŞĤþŊùęùĕŏʭ˙ķ˰ʲʾˁʽ˅Ł�

ʾ˂
ʯãęĖŞďʯŁĕʭħĖ˙ĐŎäğęĚý˫ʭáĖŰĕŌʭŞŋŰŗĂŒğĚŋÝŉùĖĠăęĕęŘŎĕęĕʭµĨŎʯŏíĚµŃ˫ʭâµĤőùĕ

ʯŏùęĖőěʭŎ˫ĖÞĤőùĕāʭŞŖŊùŗĽęʭĸŎʯäŎŦğùʾˀˆ˃ġ�

ʾ˃
ʯäŕʭĤŎĚēʯŐŰĖŊù´ʭŖýûʭăěʭýàŒŕĚĿŔőʭŎěęĕŏíĚŃʯōŰĚÝʯāʭŒŞýę˫ʭ˙ģ˂ʯʾˀ˄ˁ�



ʻʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϲϱͲϵϰ
&ULWLTXH�RI�2ULHQWDOLVWV
�WKHRU\�RI�WKH�4XU¶DQ¶V�LPSUHVVLRQDELOLW\�IURP�WKH�FXOWXUH�RI�WKH�WLPH

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʾ˄
µµµµµµʯŔŎʭŒĤőùĕŏíĚŃŗŏíĚŃʯäŕŗÚÏāùęʭĤĄőùʯŏʭĄğŗĕŏùĚŖă˰ʲʾˀ˄˄ġ�

ʾ˅
ʯäČŋēʯãĖŖŎ´ùęíŗŔĤŰĖőùãʭŕĚĄÝĕĖ˙ĐŎʯŏŘµÝęíŏʭŎěʭµğàµŒŕĚĿŗāʭµįʭþăęùʯäŎŦµğù

ŏùĚŖă˰ʲʾˀ˄˄ġ�

ʾˆ
ę˫ĕʯĕùĖďʯľğŘŰ˛ēĖŎäŊùęùŘĐŊùäŎŦğťùʯäĐŞĠ˙ŊùāùęŘĤŒŎĀþĄÞ˙ŊùʯĀŞĠŊŘþŊù

ʿʽ
ʯäŃŘğĕʯĖ˙ĐŎĚÞŀŊùʯäŃùĚĤĄğťùŔØĔŰęʭăŗʯŔ˙ŰŘńăęùĕ´ʭĿŘŊùʯ ę˫ŘŒŎĭʾʯʾˆˆ˂Ō�

ʿʾ
ʯäńŞŃĖŊùʯĖ˙ĐŎʭīęĒŰęʭăŏíĚńŊùŁĚĤĄĠ˙ŋŊʭ˙ŊşùäőʯŔµÝĖŊŘőęŗĕŘøăŔµ˙ċĚăÿ´ùĚµŃʯŔµŰĖńŒŊù

ĀŞŋÝŉŘħïŐŰĖŊùĀĸŎʭċʯĚŕěťùĚĨŎ˰ʲʾˆˆ˄Ō�

ʿʿ
ʯùĖĔŕĕäŋķʯĚþÝùàŒŕĚĿʯùĖĔŕĕŔőʭĔÏʭ×ŏʭŎěʭğÍʭ×˫ʭâĤőùĕʯŏùĚŖăŏùĚŖă˰ʲʾˀˁ˅ġ�

ʿˀ
ʯĂőùęŗĕʯ˛ŰŗĒŰęʭăʯŏĖ˙ăāùęʭĤĄőùä˙ŋķŗʯäâŒŕĚĿŏùĚŖă˰ʲÍʭ×ʯŌŗĕʾˀ˄˅ġ�

ʿˁ
ʯŏùŘīęĚ˙ķŐýʯōŞŕùĚýù´ùęíŐŞŃĚĤĄĠ˙ŊùŉŘďŏíĚńŊùōŰĚÞŊùŗĚ˫ŞĠŀăʯęùĕʯŔþŞİŊùĩʭŰĚŊù˰ʲʾˁʾˀŁ�

ʿ˂
ĕęʭØŰęʯ˛ýãĚâőěʭý˰ʲãĚ˙âĄőŘŎʯāùŗãĖŎíęĕĚýĒŰęʭăʯŏíĚŃŔ˙ċĚă˰ʲŐŰĖŊù´ʭŖýʯäŕʭµĤŎĚē

ĜÝĚŎŔ˙ċĚăŏíĚŃĖŞČŎŔýŏʭýěãʭŕʯäċęʭēʾˀ˅ʿġ�

ʿ˃
ãĚáęěʯĕùÚőʯŐŞĠĐŎŦĻĒŰęʭăęĖħʯŌŦğùāùęʭĤĄőùʯĂ˙ğŏùĚŖă˰ʲÍʭ×ʯōŖőʾˀˆʿġ�

ʿ˄
˫ʭáĖµŰĕ ŉŘ˒µĐă ĚŞµğ ʯĖŞĸµğ Ėµ˙ĐŎ ʯĩʭŞĿ ŗ ōĳʭÝ Ė˙ĐŎ ʯĚÝʭģ˰ĕęŘµŎ˰ęĕ˰ŏʭµğʭŒģęŗʭē˰ãʭŕ

ĢŕŗÚÏ˰ŔŋČŎ˰ʯŏíĚŃ˰ęĕʭĨŎ˰ʲŏùĚŖă˰ʯŏíĚŃ˰ãʭŕʾˀ˅ˆ
ġ

ʿ˅
ʯäŃĕʭħʯäńăĕĚÞŰŗęŏʭğʭŒģęŗʭēŔýʯŏíĚŃāùęʭĤĄőùàŒŕĚĿʯĚĄĠáŏùĚŖă˰ʲʾˀ˄ˆġ�

ʿˆ
ʯä˙Ş˙ħʯŘŒŞŎĖ˙ĐŎęĕʯʭÏŗęùŔ˙ċĚăĝʭþķʯʭŰŘÏĚŖŎāùęʭĤĄőùʯāʭķŦįùŏùĚŖă˰ʲʾˀ˅ʿġ�

ˀʽ
äŖŋŊùĖþķʯġŗęŘēʯŐŞĠďàŒŕĚĿŌŦğùŏʭğʭŒģʯäċęʭēŔµĠğŘŎäăʭµķŘþİŎʯĚµŖŎŏùĚµŖă˰ʲ

ʾˀ˃ʿġ�

ˀʾ
ʯŏʭŞőʭŎĚĿʯãĖŖŎãĚ˙âĄőŘŎʯāùŗĢŞĤÝĚþŎʭŞÏʯĝʭŒģĂŀŕʯŏʭ˙ğíˀʿʯŏʭĄĠŎěʾˀ˅˂ġ�

ˀʿ
÷ʭĬŃäʯĖĸğ˰ʯʭīęĖ˙ĐŎãʯ˰ʯĖ˙ďùˈĕ˰ĖńőŰ˫ʭáĖěĖŋáŰĚŖĕě˫ŘŎí˰ĝʭþĄŃù˰ĕęŘŎ˰ęʭŕã˰ěù˰ŌŦµğù

ŰĕŘŖˇʯŏíĚŃŕŗÚÏä˰ ę˫ŗĕ˰ʯŏʭğʭŒģęŗʭēʾˁ˰ ę˫ʭ˙ģ˰ʯʿ˃˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʾˀˆ˅


ˀˀ
ʯĚŖŰěĖŋáʯĝʭŒâŰùüŕùĘŎĚŞĠŀĄŊùʯäŎŦğťùĀþĄÞŎʯäČőʭĔŊùĚĨŎ˰ʲʾˀ˄ˁ�

ˀˁ
ʯŐŞăęʭŎĕęʭØŰęʯäğˈŔŒŞĤŞÏāʭĸŊʭİŎäŎŦµğùęĕûĚµĻˇʯŔµ˙ċĚă˰ʲĖŞµğŐµĠďʯäŎŦµğù

ŔŎʭŒŕʭŎŗĕŰíŔŒŞʯĢŕŗÚÏ˫ʭâĤŕŗÚÏŌŘŋķŗàŒŕĚĿʯäŎŦğùę˫ʭ˙ģ˂ˁʯʾˀ˄˄ġ�

ˀ˂
ŘÝęʭŎʯĚŊŘģĢŕŗÚÏãʭŕäőíĚŃĞÏěùę˫ŗĕãĚâŒµģŗęęĕʯûĚµĻŔµ˙ċĚă˰ʲĖŞµğäµŋķʯäŰʭµŃí

Ăŀŕʯŏʭ˙ğíġˀˁʯŏʭĄĠýʭăʾˀ˅˃�
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏäʭē˨ŉʭğ˨ʯŏʭğʭŒģęŗōŕĕĜőʭÏ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʹʸ	ʼʷ
ĚĴő˨ĖńőŔŰćðă˨ˬęʭýęĕ˨ŏʭğʭŒģęŗʭēãĚŰĘÏĚŞŔőʭŎě˨àŒŕĚĿ˨ěù˨ŏíĚŃ

äďʭŰ ę˨ĚŃʭý˨ŗ˨ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎĚŖŎ

ˀ˃
ʯäŒĠĐŎʯĚŖ×ŘŒŎāʭŎĖńŎŔĸŎʭċʯäğʭŒģĚĤőʯŏùęŗĕŏùĚŖă˰ʲʾˀ˄˂�

ˀ˄
ŔþďʭĨŎĕĚŀŊíŐÝʭŕĚáĚýʭýĠŰĚÝĽŘĄßĚþőĜáŘŊ˰
ĒŰęʭăĚ˫ŖýãĚŞáʿ˄��˅ʾˀ˅˅ʯĂŰʭğäĄőĚĄŒŰù�

ˀ˅
ʯĂĿĚĸŎĖ˙ĐŎʯãĕʭŕŌŘŋķʯäőíĚŃŔĠğŘŎäâŒŕĚĿäăùęʭĤĄőùʯĖŞŖ˙ĄŊùōŃ˰ʲʾˀ˄˅ġ�

ˀˆ
µµµµµµʯĖńőāʭŖþģŏŘŎùĚŞÏŏíĚŃʯōŰĚÝŔ˙ċĚăŐĠďōŞÞďäģʭýŗʯŏùĚâŰĕãŗėʯäµýĚńŊùōµŃ˰ʲ

ʾˀ˅˅ġ�

ˁʽ
ʯŐŞĸŎʯĖ˙ĐŎàŒŕĚĿäğęʭĿʯŐŞĸŎĚŞŎùÝʯĚŞþŏùĚŖă˰ʲʴʶʻʻ�

ˁʾ
ŘğŘŎãğ˰ʯŌĖńŎŞĖğęĖŎ˰ʯĖ˙ĐŎäŋĨŎäʯğŞĖę˫ŘĨŒŎʯˈğęĚýä˰ŔµŊʭńŎˈŁŦµį˰ŗ˰čʭµÞő˰ˇ˰ěù

ùĕŰĽęʭĸ˙ŊùÿĚŊ˰ŏíĚŃµŞŏĖˇʯŏíĚŃʯŏʭµğʭŒģęŗʭē˰äµŕŗÚÏ˰ ę˫ŗĕʾˁ˰ ę˫ʭ˙µģ˰ʯʿ˃˰ŏʭĄµĠýʭă˰ŗ˰ęʭµŖý˰ʯ

ʾˀˆ˅


ˁʿ
ãĚ˙âĄőŘŎʯāùŗʯŌʭŞŋŰŗĕęŘēĚýãùęíŏʭőʭ˙ŋĠŎŗʯŏʭŞĐŞĠŎŔ˙ċĚăĖ˙ĐŎŐŞµĠďʭµŰęíʯĚµĄĿĕ

ĚĤőàŒŕĚĿʯäŎŦğùŏùĚŖă˰ʲʾˀ˄ˀġ�

ˁˀ
ʯāęŘŰŘőʯʭÞŞŋâőíˈ˛ÞģŗęʭĄēʭğŏíĚŃˇʯŔ˙ċĚă˰ʲāĚĨő˛ŞőʯěʭğŔŒŰíʯĢŕŗÚÏŉʭµğĂµĠŞý

ŗʯōČŒÏę˫ʭ˙ģōČŒÏŗʯōĤģ˕äÏʭŞÏʾˁˆŗʾ˂ʽ˔ʯęėíʭăĖŒŀğùʾˀˆˀġ�

��� $�:RUG� WR� WKH�:LVH�%HLQJ� D� GHIHQFH� RI� WKH� �6RXUFHV� RI� ,VODP��7KH� FKULVWLDQ� /LWHUDWXUH�

6RFLHW\�)RU�,QGLD�/RQGRQ�0DGUDV�DQG�&RORPER������

��� $EUDKDP�� ,��.DWVK�� -XGDLVP� LQ� ,VODP��%LEOLFDO� DQG� 7DOPXGLF� EDFNJURXQGV� RI� WKH�4XU
DQ�

DQG�LWV�FRPPHQWDULHV��6XUD,,�DQG�,,,��1HZ�<RUN�8QLY�3UHVV������

��� &KDUOH�&��7RUUH\�7KH�-HZLVK�)RXQGDWLRQ�RI�,VODP��1HZ�<RUN��-HZLVK�,QVWLWXWH�RI�5HLRJLRQ�

3UHVV������'��6LGHUVNH\��/HV�RULJLQHV�GHV�OHJHQGHV�PXVXOPDQHV�GDQV�OH�&RUDQ�HW�GDQV�OHV�

YLHV�GHV�SURSKHWH��3DULV�������

��� 'LH�ELEOLVFKHQ�(U]DKOXQJHQ�LP�4RUDQ��6WXWWJDUW�������

��� 'LH�+DJJDGLVFKHP�(OHPHQWV�LQ�(U]DKO�7HLO�GH�.RUDQV��%HUOLQ�������

��� 'LH� 6\UR�$UDPlLVFKH� /HVDUW� GHV� .RUDQ�� (LQ� %HLWUDJ� ]XU� (QWVFKO�VVHOXQJ� GHU�

.RUDQVSUDFKH��%HUOLQ��9HUODJ�+DQV�6FKLOHU�

��� *��5��+DZWLQJ��5HYLHZ�RI�'LH�:LHGHUHQWGHFNXQJ�GHV�3URSKHWHQ�0XKDPPDG��-RXUQDO�RI�

6HPLWLF�6WXGLHV�2[IRUG�-RXUQDOV�� ��������-RVHSK�+RURYLW]�� �-HZLVKF�SURSHU�1DPHV� DQG�

GHULYDWLYHV�LQ�WKH�.RUDQ���+HEUHZ�&ROOHJH�$QQXDO��9RO������2KLR�������
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��� *XLOODXPH��%RRN� 5HYLHZ��� -RXUQDO� RI� WKH� 5R\DO� $VLDWLF� 6RFLHW\� RI� *UHDW� %ULWDLQ� 	�

,UHODQG��-DQXDU\������

��� -XGLVFKH�(OHPHQWH�LQ�.RUDQ��%HUOLQ�������

��� .ULWLVFK�H[HJHWLVFKH�8QWHUVXFKXQJ�GHV�4XU
DQWH[WHV��(UODQJHQ�������

��� 0LQJDQD�� �6\ULDF� ,QIOXHQFH� RQ� WKH� 6W\OH� RI� WKH� .RUDQ��� LQ� ,EQ�:DUUDT�� �HG���:KDW� WKH�

.RUDQ�5HDOO\�6D\V��$PKHUVW��3URPHWKHXV�%RRNV������

��� 1RUPDQ� $�� 6WLOOPDQ�� �7KH� VWRU\� RI� 4DLQ� DQG� $EHO� LQ� WKH� 4XU�DQ� DQG� WKH� PXVOLP�

FRPPHQWDWRUV���-RXUQDO�RI�6WXGLHV������

��� 5�� %HOO��7KH� RULJLQ� RI� ,VODP� LQ� LWV� &KULVWLDQ� HQYLURQPHQW�� 7KH� *XQQLQJ� /HFWXUHV��

(GLQEXUJK�8QLYHUVLW\�3UHVV�������

��� 5��'YRUDN��(LQ�%HLWUDJ�]XU�)UDJH�XEHU�GLH�)UHPGZRUWHU�LP�.RUDQ��0XQFKHQ�������

��� 5��'YRUDN�8EHU�GLH�)UHPGZRUWHU�LP�.RUDQ��:LHQ�������

��� 6SUHQJHU��'DV�/HEHQ�XQG�GLH�/HKUH�GHV�0RKDPPHG��1DFK�ELVKHU�JU|�WHQWHLOV�XQEHQXW]WHQ�

4XHOOHQ��%HUOLQ��5HSULQW�RI�WKH�*HUPDQ�HGLWLRQ�������

��� 6SUHQJHU��)RUHLJQ�ZRUGV�RFFXUULQJ�LQ�WKH�4RUDQ���-RXUQDO�RI�WKH�$VLDWLF�6RFLHW�

��� 7KH�4XU
DQ�LQ�LWV�KLVWRULFDO�FRQWH[W�86$��5RXWOHGJH�������

��� 7LVGDOO��WKH�2ULJLQDO�6RXUFHV�RI�WKH�4XUDQ�������

��� hEHU� GHQ� 8U�4XU
DQ�� $QVlW]H� ]XU� 5HNRQVWUXNWLRQ� YRULVODPLVFKHU� FKULVWOLFKHU�

6WURSKHQOLHGHU�LP�4XU
DQ��(UODQJHQ��/�OLQJ�������

��� :��5XGROSK��'LH�$EKDQJLJNHLW�GHV�.RUDQV�YRQ�-XGHQWXP�XQG�&KULVWHQWXP�6WXWWJDUW�������
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%LEOLRJUDSK\
��� 7KH� +RO\� 4XUDQ�� WUDQVODWHG� E\� 5H]DHL� (VIDKDQL�� 0RKDPPDG� $OL� HW� DO��� 'DU� DO�'KLNU�

&XOWXUDO�5HVHDUFK�,QVWLWXWH��4RP�������

���$EHUFURPELH� 1LFKRODV��+LOO��6WHSKHQ��7XUQHU��%ULDQ��6RFLRORJLFDO�'LFWLRQDU\��7UDQVODWHG��

+DVVDQ�3RX\DQ��&KDSDNKVK��7HKUDQ��6HFRQG�(GLWLRQ�������

��� $UNRQ�� 0RKDPPDG� DQG� /RXLV� *DUGHK�� ,VODP�� <HVWHUGD\�� 7RPRUURZ�� WUDQVODWHG� E\�

0RKDPPDG�$OL�$NKDYDQ��6DPDU�3XEOLVKLQJ��%LMD�������

���$UNRQ��0RKDPPDG��,VODPLF�7KRXJKW��&ULWLFLVP�DQG�,MWLKDG��'DU�DO�6DTL�������

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

���$EX�=D\G��1DVU�+DPHG��0HDQLQJ�RI�WKH�WH[W��5HVHDUFK�LQ�4XUDQLF�VFLHQFHV��WUDQVODWHG�E\�

0RUWH]D�.DULPLQLD��7DUK�H�1R�3XEOLFDWLRQV��7HKUDQ������

���$EX� 6KDED��0XKDPPDG�� HQWU\� LQWR� WKH� VWXG\� RI� WKH�+RO\�4XUDQ��'DU� DO�/DZD�� 5L\DGK��

�����$+�

���,]XWVX��7RVKLKLNR��*RG�DQG�0DQ�LQ�WKH�4XU
DQ��WUDQVODWHG�E\�$KPDG�$UDP��$QWHVKDU�&R���

7HKUDQ�������

���%LUR�$OOHQ��'LFWLRQDU\�RI�VRFLDO�VFLHQFHV��(QJOLVK�� )UHQFK�� 3HUVLDQ���WUDQVODWHG�E\��%DTHU�

6DURNKDQL��8QLYHUVH��7HKUDQ������

����7DEUL]L��0RKDPPDG�+RVVHLQ� ,EQ�.KDODI��'HILQLWH�$UJXPHQW�� WUDQVODWHG� E\�0RKDPPDG�

0RLQ��$PLUNDELU��7HKUDQ�������

���� -DZDG� $OL�� WKH� 'HWDLOHG� LQ� WKH� KLVWRU\� RI� WKH� $UDEV� EHIRUH� ,VODP�� 'DU� DO�6DTL�� %HLUXW��

IRXUWK�HGLWLRQ�������$+�

����+DELEDROODKL��0HKGL��7DKPDVHEL�%HOGDML��$VJKDU��(YDOXDWLRQ�RI�WKH�VRXUFHV�RI�WKH�DUWLFOH�

�)DUHZHOO� +DMM�� LQ� WKH� (QF\FORSHGLD� RI� 4XUDQ� /HLGHQ�� dŚĞ� YƵƌΖĂŶ� ĨƌŽŵ�KƌŝĞŶƚĂůŝƐƚƐ� WŽŝŶƚƐ� ŽĨ�

sŝĞǁ��<HDU�����1R������6SULQJ�DQG�6XPPHU������

���� +DVVDQ� $EEDV�� )DGO�� 4XUDQLF� FDVHV� LQ� WKH� %ULWLVK� HQF\FORSHGLD�� 'DU� DO�%DVKLU�� 2PDQ��

�����$+�

����+HLGDUL��0RKDPPDG�6DGHJK�� $�6WXG\�RI�:LOOLDP�6W��&ODUH�7HVGDO
V�9LHZ�RQ�WKH�6RXUFHV�

RI�WKH�4XU
DQ�� 8QLYHUVLW\�RI�0D]DQGDUDQ��)DFXOW\�RI�7KHRORJ\�DQG�,VODPLF�6WXGLHV�������

����.KRUUDPVKDKL��%DK΍
�DO�'LQ��7KH�5HIOHFWLRQ�RI�WKH�&XOWXUH�RI�WKH�7LPH�LQ�WKH�+RO\�4XUDQ��

%D\QDW��1R����������
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���� .KRUUDPVKDKL�� %DK΍
� DO�'LQ�� (QF\FORSHGLD� RI� 4XUDQ� DQG� 4XUDQ� 5HVHDUFK�� 'RVWDQ�

3XEOLFDWLRQV��7HKUDQ�������

���� .KDODML�� 0HKGL�� 2SLQLRQV� DQG� 7KRXJKWV� RI� 'U�� 0RKDPPDG� $UNRXQ�� 2UJDQL]DWLRQ� RI�

,VODPLF�&XOWXUH�DQG�&RPPXQLFDWLRQ��7HKUDQ�������

����'XUUHK�+DGGDG��<XVXI��,QWURGXFWLRQ�WR�WKH�&KULVWLDQ�,VODPLF�0RYHPHQW��3XEOLFDWLRQV�RI�

WKH�%ROVKHYLN�6FKRRO�

����'HVRXNL��0RKDPPDG��2ULHQWDO�WKRXJKW��KLVWRU\�DQG�HYDOXDWLRQ��'DU�$O�:DID�0XQDZDUD��

�VW�IORRU�������

���� $O�'DTLTL�� 5H]D� 0RKDPPDG�� +LVWRU\� RI� WKH� 4XU
DQ� E\� *HUPDQ� 2ULHQWDOLVW� 7KHRGRUH�

1ROGHNH�� WUDQVODWLRQ� RI� WKH� UHDGLQJ� RI� FDVK�� DOO� WKH� SULQFLSOHV� RI� WKH� UHOLJLRQ� RI� $O�$]KDU�

8QLYHUVLW\��(J\SW�������

����'HKNKRGD��$OL�$NEDU��)DUKDQJ�'HKNKRGD��3ULQWLQJ�+RXVH�RI�7HKUDQ�8QLYHUVLW\��7HKUDQ��

�����

����'XUDQW��:LOO��+LVWRU\�RI�&LYLOL]DWLRQ��6FLHQWLILF�DQG�&XOWXUDO�3XEOLFDWLRQV��7HKUDQ��6HFRQG�

(GLWLRQ�������

����5H]ZDQ��8PDU� LEQ�,EUDKLP��2ULHQWDOLVW�YLHZV�RQ� WKH�+RO\�4XU
DQ�DQG�FRPPHQWDU\��'DU�

DO�7D\\LED��5L\DGK�������$+�

����5LFKDUG�%HOO��5HYLVHG�E\�0RQWJRPHU\�:DWW��$Q�,QWURGXFWLRQ�WR�WKH�+LVWRU\�RI�WKH�4XU
DQ��

WUDQVODWHG� E\� %DK DO�'LQ .KRUUDPVKDKL�� &HQWHU� IRU� WKH� 7UDQVODWLRQ� RI� WKH� +RO\� 4XU
DQ� LQWR�

)RUHLJQ�/DQJXDJHV�������

����=DUJDULQHMDG��*KRODP�+RVVHLQ��+LVWRU\�RI� WKH�(DUO\� ,VODP��6DPDW�3XEOLFDWLRQV��7HKUDQ��

1LQWK�(GLWLRQ�������

���� 6DGHJKL�� 7DJKL�� 2ULHQWDOLVWV
� $SSURDFK� WR� WKH� 4XU
DQ�� )DUKDQJ� *RVWDU� 3XEOLFDWLRQV��

7HKUDQ�������

���� 6DPLPL�� 0LQRR�� 0XKDPPDG� LQ� (XURSH�� WUDQVODWHG� E\� $EEDV� 0HKUSRR\D�� ,QIRUPDWLRQ�

3XEOLVKLQJ��7HKUDQ�������

����$EGXOODKL�.KRUXVK��+XVVHLQ��'LFWLRQDU\�RI�)RUHLJQ� ,VODPRORJLVWV��0HKU�3UHVV� ,QVWLWXWH��

7HKUDQ�������

����)DUPDQLDQ��0HKGL��0RQWJRPHU\�:DWW��7KH�3URSKHWLF�3ULHVW��6HYHQ�+HDYHQV������:LQWHU�

�����

-XGLFLDO� 3DJH�� 0RKDPPDG� 5H]D�� 6DDGL�� $KPDG�� �&ULWLTXH� RI� *ROG]LKHU
V� YLHZ� RQ� WKH�

DGDSWDWLRQ� RI� ,VODPLF� WHDFKLQJV� IURP� -XGDLVP��� dŚĞ� YƵƌΖĂŶ� ĨƌŽŵ� KƌŝĞŶƚĂůŝƐƚƐ� WŽŝŶƚƐ� ŽĨ� sŝĞǁ��

9ROXPH�����1XPEHU�����6SULQJ�DQG�6XPPHU������
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