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7KH� VWXG\� RI� 2ULHQWDOLVWV
� YLHZV� RQ� ,VODP� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
LVVXHV�DPRQJ� WKLQNHUV� LQ� WKH� ILHOG�RI�4XU¶DQLF� VFLHQFHV��7KH�SXUSRVH�RI� WKH�
SUHVHQW� VWXG\� LV� WR� H[DPLQH� WKH� YLHZV� RI� WKH� *HUPDQ� RULHQWDOLVW� +DUDOG�
6XHUPDQQ�LQ�KLV�DUWLFOH��(DUO\�,VODP�%DVHG�RQ�-HZLVK�DQG�&KULVWLDQ�6RXUFHV���
ZKLFK�VHHNV�WR�SURYH�WKH�LQIOXHQFH�RI�-XGDLVP�DQG�&KULVWLDQLW\�LQ�,VODP��7KH�
PHWKRG�RI�WKLV�SDSHU��ZKLFK�LV�WKH�UHVXOW�RI�D�UHVHDUFK��LV�EDVHG�RQ�WKH�OLEUDU\�
PHWKRG� DQG� LV� DSSOLHG� LQ� WHUPV�RI� SXUSRVH� DQG� KDV� D� GHVFULSWLYH�LQIHUHQWLDO�
QDWXUH� LQ� WHUPV� RI� WKH� OHYHO� RI� DQDO\VLV�� 7KH� GDWD� ZHUH� FROOHFWHG� WKURXJK�
OLEUDU\�VWXGLHV�XVLQJ�WKH�)LVK�WRRO�DQG�DQVZHUHG�LQ�WKH�IRUP�RI�GLVFRXUVH��7KH�
UHVHDUFK�ILQGLQJV�VKRZ�WKDW�2ULHQWDOLVWV�VHHN�WR�ZHDNHQ�WKH�UHOLJLRQ�RI�,VODP�
DQG�� XVLQJ� ZHDN� VRXUFHV�� LQWURGXFH� WKHLU� GRXEWV� LQWR� WKH� UHOLJLRQ� DQG� WKHQ�
DWWULEXWH�LW�WR�WKH�+RO\�4XUDQ��7KH�UHVXOW�RI�WKLV�UHVHDUFK�LV�WKDW�6XHUPDQ�DQG�
2ULHQWDOLVWV�VXFK�DV�.URQH�DQG�&RRN��ZKR�H[SODLQ�*ROG]LKHU
V�YLHZ��FRQVLGHU�
-XGDLVP�DQG�&KULVWLDQLW\� WR�EH� LQIOXHQWLDO� LQ�HDUO\� ,VODP�DQG� LWV� VSUHDG�� DQG�
LQWURGXFH� ,VODP� DV� YLROHQW� DQG� HWKQLF�� ZKLFK�� RI� FRXUVH�� WKH� YHUVHV� RI� WKH�
4XU
DQ�DQG�2ULJLQDO�,VODPLF�VRXUFHV�UHIXWH�WKHVH�VWDWHPHQWV�

.H\ZRUGV� +DUDOG� 6XHUPDQ�� LPSUHVVLRQDELOLW\�� ,VODP�� -XGDLVP��
&KULVWLDQLW\��2ULHQWDOLVP�

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

���$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�)RUHLJQ�/DQJXDJHV��%DTHU�DO�8ORRP�8QLYHUVLW\��,VIDKDQ� KDELERODKL#JPDLO�FRP

���3K'�VWXGHQW�LQ�4XUDQLF�DQG�+DGLWK�6FLHQFHV�DQG�OHFWXUHU�LQ�WKH�'HSDUWPHQW�RI�(GXFDWLRQ��$PLU�DO�0R
PHQLQ�8QLYHUVLW\��,VIDKDQ�

GHEUDKLPSRRU#FKPDLO�LU�
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äČŰŗĚă˨µ˨ä˙ŋķ˨ŔŊʭńŎ

ĕ˨Ėńőĕ˨ĖńőˮʭáĖŰˮʭáĖŰćðăćðăãęùĘáĚŞãęùĘáĚŞĕŘŖŰĕŘŖŰĠŎ˨ŗĠŎ˨ŗĂŞĐŞĂŞĐŞŐŎĚ÷Řğ˨ĖŊùęʭŕ˨ʯŌŦğù˨ęĕŐŎĚ÷Řğ˨ĖŊùęʭŕ˨ʯŌŦğù˨ęĕ

ÊÆ·Y�\Ì^u�É|Æ»��ÁºÌÅY�]Y�{ÁY{�Âa�

ˮĖŞÞ×

˰äğęĚýĕŰ˫ʭáĖʭŕãʭŃĚĤĄĠŎ˰ŏʭŞŎ˰ęĕ˰ōŖŎ˰ĆďʭþŎ˰ěù˰äÞŰ˰ŌŦğù˰ĕęŘŎ˰ęĕ˰ŏĖőùŰŔĤŏùęŗ˰ŌŘµŋķ˰ ě˫Řµď

Ăğù˰äőíĚŃ˰
˰äğęĚý˰Ěīʭď˰łŞńĐă˰ěù˰ĽĖŕĕŰ˫ʭáĖʭŕãŐŎĚ÷Řğ˰ĖŊùęʭŕʯŁĚģĝʭŒµģäőʭµ˙Ŋí˰ŔµŊʭńŎ˰ęĕ

ˈĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ĶýʭŒŎ˰ĝʭğù˰Ěý˰ŔŞŊŗù˰ŌŦğùˇ˰ġŦµă˰ĕŘē˰āùęʭŖĳù˰ęĕ˰ŔÝ˰ĂğùµŎäĖµŒÝćðăŞęùĘµáĚ˰ã


ĖŒÝ˰āʭþćù˰ŌŦğù˰ęĕ˰ùę˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰġŗęŐµŰùęʭĄµģŘőŔµÝŔµČŞĄőÜµŰĢŕŗÚµÏĂµğùʯ˰ġŗę˰Ŕµý

ŔőʭĔýʭĄÝãùĂğù˰äÞĄŎ˰ŗ˰ĚĴőěùĽĖŕãĕĚýęʭÝĂğùŗ˰äĄŞŕʭµŎ˰ěù˰ęùĕęŘµēĚý˰˛µŞŋĐă˰Ďİµğ˰ĂµŖċ˰ěù

äŀŞħŘă	
Ăğù˰äįʭþŒĄğù˫ĕùĕʭŕ˰ãĚĴőĕęŘŎ˰āʭµĸŊʭİŎ˰˫ùę˰ěùŔµőʭĔýʭĄÝù˰ĢŞµĿ˰ęùĜµýù˰ěù˰˫ĕʭŀĄµğù˰ʭµý˰ŗ˰ã

Ķ˙ċ˰ãęŗí˫ĖģĖőù˰ĒğʭÏ˰ŏʭ˙Ąŀá˰˛Þģ˰Ŕý˰ŗ˫ĕùĕ˫ĖģĖőù
ŰŔĄĿʭʭŕ˰ŏʭĤő˰łŞńĐă˰ãŎäĖŕĕ˰ŔµÝ˰ŏʭŃĚµĤĄĠŎ

ý˰ŗ˰ĖŒĄĠŕ˰ŌŦğù˰ŐŰĕ˰ľŞĸĬă˰ŉʭþőĕ˰ŔýľŞĸī˰ĶýʭŒŎ˰ěù˰˫ĕʭŀĄğù˰ʭʯ˰Ŕý˰Ėĸý˰ŗ˰˫ĕĚÝ˰ŐŰĕ˰ĕęùŗ˰ùę˰ĕŘē˰āʭŖþģ

˰ĂþĠő˰ŏíĚŃŎäĖŒŕĕ
˰ŔÝ˰Ėģ˰ŐŰù˰łŞńĐă˰ěù˰˛ħʭď˰ŔČŞĄőŐŎĚ÷Řğ˰ŗʭŃĚĤĄĠŎäő˰ÛŘµÝ˰ŗ˰ŏŗĚµÝ˰ŏŘØ˙ŕ

˰ĎŞīŘă˰ùę˰ĚŖŰěĖŋá˰˫ʭáĖŰĕ˰ŔÝŎäĖŒŕĕ˰ŏí˰ġĚĄµĠá˰ŗ˰ŔµŞŊŗù˰ŌŦğù˰ęĕ˰ęùĘáĚŞćðă˰ùę˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ŐŰĕ˰ʯ

ŎäĖŒőùĕ˰ŗ˰ŌŦğù˰ùęĂőŘĤēüŋį˰ŗŌŘŃùĚá˰äĿĚĸŎŎäĖŒŒÝ˰˛Şµħù˰ĶýʭµŒŎ˰ŗ˰ŏíĚŃ˰āʭŰí˰ʭý˰āùęʭŖĳù˰ŐŰù˰ŔÝ


Ăğù˰˫Ėģ˰ĕę

ãĖŞŋÝ˨ŏʭáÙùŗʲĖŊùęʭŕʯŐŎĚ÷ŘğãĚŰĘÏĚŞćðă˰ʯŌŦğùʯĕŘŖŰ˰ʯĠŎŞĐŞĂʯŁĚģğʭŒģä


˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʽˁ�ʽ˃�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăĘÏġĚŰʲʾˀ�ʽˆ�ʾˀˆˆ


ʿ
˰˫ŗĚá˰ęʭŰĕʭĄğùŏʭýěʭŕŌŘŋĸŊùĚŃʭý˰˫ʭâĤőùĕ˰Ŕċęʭē˰ãM˰ŏʭĄğùŏʭŖŀħùʲKDELERODKL#JPDLO�FRP


ʾŐŞŒŎòµµ˙ŊùĚŞŎù˰˫ʭâµµĤőùĕ˰ĽęʭµµĸŎ˰˫ŗĚµµá˰ĝęĖµµŎ˰ŗ˰ĆŰĖµµď˰ŗ˰ŏíĚµµŃ˰ŌŘµµŋķ˰ãĚµµĄÝĕ˰ãŘČµµĤőùĕ˰
MŏʭŖŀµµħù˰ĚŖµµģ˔ŉŘøµµĠŎ˰˫ĖŒµµĠŰŘő˕˰ʲ
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ŔŎĖńŎ

˰ĖŊùęʭŕŐŎĚ÷Řğ˕+DUDOG� 6XHUPDQQ˔ʯŐŎĚ÷Řğ˕˰Ăğù˰ÛŘÝ˰ŗ˰ŏŗĚÝ˰āʭŰĚĴő˰ěù˰ĚćðĄŎˈŊŗù˰ŌŦµğùµŞŔ

ĠŎ˰ĶýʭŒŎ˰ĝʭğù˰ĚýŞĐä˰ŗŰĕŘŖãˇʿʽʾʽ˰ʲʹ�ʾˁˁ˔ˉŋá˰˫ʭáĖŰĕ˰ŔÝěĖ˰ĎŞµīŘă˰ùę˰ĚŖŰµŎäĖµŒŕĕ˕˰ʯĚŊŘµ×

ˈŏíĚŃ˰ŐŰŗĖă˰ŗ˰Ķ˙ċˇ˰ʯʿʽʾʽ˰ʲ˄�˄˄ˆ˔ʯÏŞŌĚÝù˰ĚþŎʭNʭĨő˰ŗ˰ĕŘŖŰ˰ěù˰ĚćðĄŎ˰ʯùęŏʭµŞý˰Ŕý˰ŗ˰ŔĄĠőùĕ˰ùę˰ãʭµŕ

ŏŘáʭőŘáĂþĠő˰ŐŰùʭŕùŗęʭő˰ã˰ùęŎ˰ùŗę˰ŏʭĤŰù˰ĚýäĖőęùĕ˰ʲÛ
ę˕÷ʭĬŃäʯĖĸğãʯĕ˰ĖńőµŰ˫ʭáĖěĖµŋáŰĚŖ˰ęĕ

ě˫ŘŎí˰ĝʭþĄŃù˰ĕęŘŎʭŕã˰ěù˰ŌŦğùŰʯĕŘŖŏíĚŃŕŗÚÏä˰ ę˫ŗĕ˰ʯŏʭğʭŒģęŗʭēʾˁ˰ ę˫ʭ˙ģ˰ʯʿ˃˰ŏʭĄµĠýʭă˰ŗ˰ęʭµŖý˰ʯ

ʾˀˆ˅˔ŔŎùĕù˰ęĕ˰
Ŕý˰ùĖĄýùŋÝęŘįäĂþĠő˰ãʭŕˈŐŎĚ÷Řµğ˰ĖµŊùęʭŕ˰ˇùę˰ŐµŰù˰łŰĕʭµĨŎ˰ĞÐµğ˰ŗ˰˫ĕĚµÝ˰ŏʭµŞý

ĂþĠőŔý˰ùę˰ʭŕ˰ŗ˰˫ĕŘ˙ő˰ŏʭŞý˰łŞŃĕ˰āęŘħĞÐğ˰ŗ˰äğęĚý˰ŔýĖµńőþµĠőĂ˰ĶýʭµŒŎ˰ęĕ˰ĚĴőĕęŘµŎ˰ãʭµŕ˰˛Şµħù

ŌŦğùäŎōŰěùĕĚÏ


ĒŰęʭă˰ŉŘį˰ęĕ˰ʯ˰ŏʭŃĚĤĄĠŎÏ˰äőùŗùĚĿŞ˰ŏŘŎùĚ˰ŗ˰ŌŦğùĨĔģŞÏ˰ĂŞĚþŎʭŌĚÝùNōŋŃ˫ĕěù˰ęĕ˰ŔµÝ˰ĖµőùµŰ˰Ő

ŎŞēĚý˰ʯŏʭäğęĚý˰Ŕý˰ŔőʭŀĨŒŎäŌŦğùŔĄēùĕĚÏēĚý˰ŗ˰ĖőùäŔµý˰ʭµŎù˰ˉŔőʭµīĚļŎ˰ĚµâŰĕŋÝęŘįäńĐă˰ʯµŞ˰ŗ˰ł

ğęĚýäÏŞŋ÷ʭĠŎ˰ŏŘŎùĚäŁĚģ˰ŔÝğʭŒģ˫ĕĚµÝ˰čĚİŎ˰ŏʭµĈĐý˰ʯĖµőùäʭµČőíěù˰ŗ˰ĂµğʭÏŘőäŰŔµÝµĠýŞęʭã˰ěù

ŏʭýě˰Ŕý˰ŏʭģęʭćíŋħùä˰Ŕý˰ʯ˫Ėģ˰ŔĄģŘőĢŕŗÚÏę˫ʭýęĕã˫ʭáĖŰĕ˰ʯĆďʭþŎĚĴő˰ŗ˰ʭŕŰ˰āʭŁĚģğʭŒģ˰ŔµċŘă˰ŏʭ

őùĖŒ×ä˰äŃùĚĤĄğù˰ęʭćí˰Ŕý˰ŏʭőʭ˙ŋĠŎ˰ŗ˰˫ĖĤő˰ĒğʭÏŗŰ˫Úùã˫ĕùĖőōÝ˰ŗýŗŞĢ˫ʭáĖŰĕ˰Ėńő˰Ŕý˰ŏʭµĤăùĚĴő˰ŗ˰ʭµŕ

ęùŘŎ˰äēĚý˰ęĕŔĄēùĕĚÏ˰ĥʭē˰ĕŔĤŰę˰Ŕý˰äŊŗ˰ʯĖőùŔ˙Ĥ×Ěğ˰ŗ˰āʭŖþģ˰ŐŰù˰äýʭŰãŔĄēùĕĚÐő˰ŏí˰Ŕµŋ˙ċěù˰
Ėőù

ęŗùĕ˰Ŕý˰ŔőʭīĚļŎ˰ŔÝ˰äőʭĠÝãÏŞāĚĬď˰ŏí˰ŏŘŎùĚNŔĄēùĕĚÏ˰ŗäăʭŖþģćðă˰ŏŘ×˰ōŕŞĘµÏĚŰĚãĕŘµŖŰ˰ěùŗ

ĠŎŞĐŞÏ˰Ŕý˰ŏʭŞĂ˙ďę˰ĚþŎʭN˫ĕùĕ˰ʯĖµőùˈŐŎĚ÷Řµğ˰ĖµŊùęʭŕ˰ˇù
ĂµğĕµŰ˫ʭáĖʭŕŐŎĚ÷Řµğ˰ãʯŁĚģĝʭŒµģ

˙Ŋí˰ŔŊʭńŎ˰ęĕ˰äőʭˈĂŞĐŞµĠŎ˰ŗ˰ĕŘµŖŰ˰ĶýʭŒŎ˰ĝʭğù˰Ěý˰ŔŞŊŗù˰ŌŦğùˇ˰ġŦµă˰ĕŘµē˰āùęʭµŖĳù˰ęĕ˰ŔµÝ˰Ăµğù

ŎäĖŒÝʯćðăŞęùĘáĚĖŒÝ˰āʭþćù˰ŌŦğù˰ęĕ˰ùę˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ã˰äĸğ˰ŗµŎäĖµŒÝʯ˰ŗ˰ŌŦµğù˰äĔŰęʭµă˰ðµĤŒŎ

ŌĚÝù˰ŉŘğę˰ Ě˫Şğ˰ŗ˰ŏíĚŃNęùĕ˰ãĕŘµŖŰ˰ðĤŒŎ˰ŌŦğù˰ŔÝ˰ĖğĚý˰ŔČŞĄő˰ŐŰù˰Ŕý˰ʭă˰Ėŕĕ˰˫Řŋċ˰ãĕŘŖŰ˰ùę˰˛µŞŊĕ˰ŗ˰ĕ

˰ŗ˰ŌùŘŃęʭáĖőʭŎãġùʯě˫ŘŎíʭŕ˰ŏí˰āùĚŞćðă˰ŗ˰ĕŘŖŰ˰ãĂğù˰
Ŕý˰Ŕ×ĚáùŋÝęŘį˰äĂþĠőʭŕã˛ýʭŃŋŎðµăä˰ŔµÝ˰ùę

ŏʭŃĚĤĄĠŎ˰äēĚýŔŋ˙ċěùŐŎĚ÷Řğŀğ˰ŏí˰Ăďʭğ˰ŔýŞµŖŊù˰ĚäŔĄēʭµğ˰ĕęùŗĖµőù˰ĕŘµŖŰ˰ěù˰ĚćðµĄŎ˰ùę˰ŌŦµğù˰ŗ

ŔĄĠőùĕĖőùʯ˰ʭµý˰ŔÝ˰äýĚĻ˰ŏʭğʭŒģęŗʭē˰ŏʭŞŎ˰ęĕ˰ŏʭŰĕŘŖŰ˰ęŘĬď˰˛ŞŊĕ˰Ŕý˰äµŀĔŎ˰ŗ˰ĂŞĐŞµĠŎ˰ęʭµŖĳù˰ġŗę

˰ŏʭģĕʭńĄķù˰ŏĕĚÝĂğù˰Ŕý˰ĚČŒŎ˰ŗĂŖċŕĕ˰äĢŕŗÚÏʭŕĂğù˰˫Ėģ˰ŏʭŰĕŘŖŰ˰Ķŀő˰Ŕý˰ŏʭğʭŒģęŗʭē˰ãµŊŗ˰ʯ˰ä

ŔýęŘįĥʭēʯŏí˰ŗ˰ĕęùĕ˰ōµŕ˰ãĚµâŰĕ˰äµĄŋķ˰äőʭµ˙Ŋí˰ŁĚĤĄĠŎ˰ŐŰù˰ŔµĸŊʭİŎ˰ûʭµĄÝˈäýŘµńĸŰ˰ĒŰęʭµăˇ˰ŗ

ûʭĄÝãʭŕ˛Şħù˰ĚŞĻ˰ŗĂğĕŌŗĕʯÏŞ˰ŏŘŎùĚ˰ŗ˰ŌŦğùĨĔģŞŉŘğę˰ĂŔŋŊùNù
Ăğ



ʼʻ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϭϵͲϭϭϴ
�ƌŝƚŝƋƵĞ�ŽĨ�ƚŚĞ�/ŶĨůƵĞŶƚŝĂů�WĞƌƐƉĞĐƚŝǀĞ�ŽĨ�:ƵĚĂŝƐŵ�ĂŶĚ��ŚƌŝƐƚŝĂŶŝƚǇ�ŽŶ�/ƐůĂŵ͕�,ĂƌĂůĚ�^ƵĞƌŵĂŶ

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˨ġŗęĢŕŗÚÏ

˰ŏʭ˙Ąŀá˰˛ŞŋĐă˰ŗ˰ãĚĴő˰ãĕʭŞŒý˰ęʭĄģŘő˰ŐŰù˰łŞńĐă˰ĵŘőĂğù˰ʭµŕʭķĕù˰ŗ˰ŔµŊʭńŎ˰ľµŋĄĔŎ˰˛ēùĖµŎ˰Ŕý˰ŔÝ

˰ġŗę˰Ŕý˰ŔŞŊŗù˰ĕùŘŎ˰ŗ˰āʭķŦįù˰ŗ˰˫Ėģ˰ŔĄēùĕĚÏŔőʭĔýʭĄÝù˰üĄÝ˰ŗ˰ŏíĚŃ˰ĚŞğʭŀă˰ŔĸŊʭİŎ˰ʭý˰ŗ˰˫Ėģ˰ãęŗíĕĚá˰ã

ŞŕùŘē˰ùę˰ŏʭĨĨĔĄŎ˰ŗ˰ŏʭńńĐŎ˰āùĚĴő˰ěù˰ÜŰ˰Ěŕ˰äğęĚý˰ŗ˰˛ŞŋĐă˰ŔįŘýĚŎ˰ŗ˰ĂµŞŕʭŎ˰ĝʭµğù˰Ěý˰ŗ˰ĕęŗí˰ō

˰äŀŞħŘă˰āʭńŞńĐă˰´Ĝċ˰ġŗęĂğù˰ŔÝ˰Ăğù˰ŉùòğ˰ŐŰù˰Ŕý˰ĒğʭÏ˰ŉʭþőĕ˰Ŕý˰ŔŊʭńŎ˰ŐŰù˰ęŘĴŒŎ˰ŐŰĖý˰
ˈ˰ŗ˰Ėµńő

˰äğęĚýĕŰ˫ʭáĖʭŕãÏ˰ŐŎĚ÷Řğ˰ĖŊùęʭŕŞ˰ŏŘŎùĚŌŦğù˰ˇŞ×ĂĠʱ

˨ŔŒŞĤŞÏĢŕŗÚÏ

˰ĥŘĨē˰ęĕĕŰ˫ʭáĖʭŕ˰ã˰ŏʭŃĚĤĄĠŎŌŦğù˰ŗʯ˰äăʭĸŊʭİŎŔýŋÝęŘį
Ăğù˰˫Ėģ˰ŌʭČőù˰äûʭĄÝˈ˰ěù˰ĵʭµĿĕ

ŏʭğʭŒģęŗʭē˰ĚýùĚý˰ęĕ˰ŏíĚŃˇ˰ʯʯãŗĖý˰Ő˙ďĚŊùĖþķ˕ʾˀ˅ʿ˰ãęŗíĕĚá˰ŗ˰ĢŕŗÚÏ˰ʭý˰ʯ˔ğŞĖµĠďŞŐʯãĖŞµğ

˰ãŘğ˰ěùˈãŘīę˰ĝĖŃ˰ŏʭĄğí˰ˇ˫Ėģ˰ĚĤĄŒŎĂğù˰ʯ˰˛ŞþŃ˰ěù˰äĈďʭþŎĢŕŗÚÏʭŕŏíĚµŃ˰äµŒĄŎ˰ŗ˰äĔŰęʭă˰ã˰ùę

˰ŗ˰äğęĚýĖńőŎäĖŒÝ˰ěù˰äăʭķŦįù˰ŗĕŰ˫ʭáĖʭŕęùĚµŃ˰˫ĖµŒőùŘē˰ęʭŞĄēù˰ęĕ˰ŏʭğʭŒģęŗʭē˰ãµŎäĖµŕĕ˰ŔµŊʭńŎ˰


ˈÝŌŦğù˰ŗ˰ĂŞĐŞĠŎ˰ʯĂŰĕŘŖŰ˰ûʭĄˇ˰ûʭµĄÝ˰äµğęĚý˰ŗ˰Ėµńő˰Ŕý˰äńŞĿŘă˰ŐŞĠď˰ʯˈ˰ŗ˰ĂŞĐŞµĠŎ˰ʯĂµŰĕŘŖŰ

ŌŦğù˰ˇäŎ˰ŔÝ˰ĕěùĕĚÏ˰ãŘğ˰ěùˈüŕùĘŎ˰ŗ˰ŏʭŰĕù˰āʭńŞńĐă˰ŗ˰āʭĸŊʭİŎ˰ĜÝĚŎ˰ˇ˰ęʭćí˰ěù˰äŒŞØŋá˰ʯ˫Ėģ˰ĚĤĄŒŎ

˰ŐŰĕ˰Ŕğ˰ŔÝ˰Ăğù˰ŏʭ˙ŋĠŎ˰ŗ˰äĐŞĠŎ˰ʯãĕŘŖŰ˰ßęĜý˰ŏùĖŒ˙ĤőùĕŐŞµŞþă˰ùę˰˫ĕĚþŎʭµőµŎ˰ŔµĠŰʭńŎ˰ŗäĖµŒÝ˰ěù˰ŗ

˛ŞþŃ˰ěù˰äőùĚÞŀĄŎ˰ŏʭŒĔğŐýù˰ʯĖŞŀŎ˰ĒŞģ˰ʯĝʭŒŰŘÝ í˰ʯŐŞĄğŘá í˰ʯŏŘ˙ŞŎ˰Őýù˰ʯŘŋŞĿğŞʭŒŊùĜĻ˰ʯäŐýù˰ʯĖµģę

ŗ˰


ęĕŎěŞŔŒʭŕã˰äőùŗùĚĿ˰äőʭĿĚķ˰ŗ˰ãĕʭńĄķù˰ʯäĔŰęʭă˰˫ĕʭŀĄğùŎäĖŒÝ˰ęʭŞµĠý˰äăùęʭþķ˰ʭý˰ùę˰āťŘńŒŎ˰ŏí˰ŗ

Ŏ˰ĖőŘŞÏ˰ōŕ˰Ŕý˰˫ʭăŘÝäĖŕĕ˰ęĕ˰
ŉʭğʭŕő˰ĚŞēù˰ãĜŞ˰Ŕµý˰ęŘµĤÝ˰ěù˰ĉęʭµē˰ŗ˰˛ēùĕ˰ęĕ˰ãęʭŞĠý˰ãęʭĄģŘő˰ęʭćí˰ʯ

ŏʭýěćðă˰ ę˫ʭýęĕ˰ŏŘáʭőŘá˰ãʭŕŞęùĘµáĚŌŦµğù˰ęĕ˰ĂŞĐŞµĠŎ˰ŗ˰ĕŘµŖŰ˰ã˫Ėµģ˰ŔĄµģʭâő˰ÜµŰ˰ęĕ˰
ĖőùłµŞńĐăʯ

ŔŀŊòŎʭŕãŏʭ˙ĄŀáãĕŘŖŰ˰ĕęŘŎäğęĚý˕˰Ăğù˰ŔĄĿĚá˰ęùĚŃŏùĚþČőęʯĢŕŗÚÏ˰äĔŰęʭăŔŀŊòŎʭŕãŏʭµ˙Ąŀá

˰ʯãĕŘŖŰʾˀˆ˄˰
˔ĜŞő˰łŞńĐă˰ŐŰù˰ęĕ˰ěù˰äēĚý˰äğęĚý˰ʭýŔŀŊòŎʭŕʯŔİýùę˰ŐŞµý˰ĖőŘŞÏ˰ŗ˰äőʭþŞĄĤÏ˰äâőŘâ×˰ŗ

ŏíʭŕʯŏʭ˙Ąŀá˰˛ŞŋĐă˰ġŗę˰ʭý˰ùęĝʭğù˰ĚýŌĚÝù˰ĚþŎʭŞÏ˰ĒŰęʭă˰ęĕ˰ŘÝŘĿ˰˛ĤŞŎ˰ŔŰĚĴőN
Ăğù˰˫ĕĚÝ˰ãŗʭÝùŗ

˰˫ĖģĕʭŰ˰āʭŀŞŊðă˰ęĕŌùĖÝĚŕŔýŋÝęŘį˰äğęĚý˰ŌŦğù˰ęĕ˰ùę˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ĚŞćðă˰ä˫ĕĚÝĖµőùʯ˰ęĕ˰äµŊŗ

ŞńĐă˰ŐŰù˰ł˰ĖŊùęʭŕ˰˫ʭáĖŰĕŐŎĚ÷ŘğŔýęŘį˰ŏʭŞŎ˰ʯōŰĚÝ˰ŏíĚŃ˰ęĕ˰ĥʭēĖőùŰŔµĤŏùęŗ˰ŗ˰äµőíĚŃ˰ŌŘµŋķ˰ ě˫Řµď

˰˫ĕùĕ˰ĒğʭÏ˰ŗù˰˛Űťĕ˰ŗ˰˫Ėģ˰äğęĚý˰ŏùĚĠŀŎŎäĕŘģ


ŔŞīĚĿʭŕ

ʾµ˰ōŰĚÝ˰ŏíĚŃ˰āʭŰí˰ľŊʭĔŎ˰ŌŦğù˰ĕęŘŎ˰ęĕ˰ŐŎĚ÷Řğ˰ĖŊùęʭŕ˰āùęʭŖĳùĂğù


ʿµ˰ĥŘĨē˰ęĕˈäýŘńĸŰ˰ĒŰęʭăˇōŕ˰ʯ˫ĕʭŀĄµğùĕęŘŎ˰ĶýʭµŒŎ˛µýʭŃĆµĐýĂµğù˰ĕęùŘµŎ˰ěù˰ãęʭŞµĠý˰ŗ

˰ŗ˰ęʭĸģù˰ĕęùŘŎ˰äĬĸý˰ęĕ˰äĄď˰ŗ˰äŕʭŀģ˛ńőŉŘŃʭŕ˰ãþŃŞŔŋù˰˛µńő˰ĶýʭµŒŎ˰ōŕ˰ĕęùŘŎ˰äĬĸý˰ŗ˰˫ĕĚÝ˰ĕʭ˙Ąķù˰ã



ʼʼ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēÏōŕĕĜőʭ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼʸ	ʴʴʻ
ĕ˨ĖńőˬʭáĖŰćðăãęùĘáĚŞĕŘŖŰĠŎ˨ŗĂŞĐŞŐŎĚ÷Řğ˨ĖŊùęʭŕ˨ʯŌŦğù˨ęĕ

ĖŖŎãþďüŞŖŊùä˨ŗŕùĚýù˨ĕŗùĕōŞęŘÏ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰Ăğù˰˫ĖĤő˰ŗōŕ˰ŗ˰āʭŰŘĄĐŎĂµğù˰˫ĕĚÝ˰˛ńő˰ĕŘē˰ōŋŃ˰Ŕý˰ŔÝ˰äŒĄŎʯ˰ĕęùŘµŎ˰ěù˰ãęʭŞµĠý˰ęĕĂµģùĕĚýʭŕ˰ŗ

Ăğù˰˫ĕŘ˙ő˰ĕęùŗ˰ĒŰęʭă˰ęĕ˰ùę˰ĕŘē˰āùĚĴő


ˀµ˰ĚĴő˰ŔýŎäĖğę˰ãŗę˰ěù˰ŌŦğù˰ęĕ˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ãęùĘáĚŞćðă˰˫ʭáĖŰĕ˰ŔÝĩĚµĻěęŗ˰ŔµĸċùĚŎ˰ŗ˰ã

˰ĶýʭŒŎ˰Ŕý˰ŏĕĚÞőĂğĕŉŗù
Ėģʭý˰ĚþĄĸŎ˰ŗ

˨
ľŊù˨äğęĚýˮʭáĖŰĕę˨ʭŕùĖŊŐŎĚ÷Řğ

ŁĚĤĄĠŎ˰ŐŰùŏʭŞý˰ʭý˰äőʭ˙ŊíŔĄģŘő˰ŗ˰ŏʭŒĔğãʭŕĕŘēʯ˰ŔČŞĄőŎäáŞĕĚ˰ãĕŘµŖŰ˰ŗ˰äĐŞµĠŎ˰ĶýʭµŒŎ˰ŔµÝ

˰ŌŦğù˰ġĚĄĠá˰ŗ˰ĢŰùĖŞÏ˰üċŘŎŗ˰ĖőĕŘý˰ŔŞŊŗùĂþĠőʭŕŰ˰äùŗęʭőōµĴķù˰ĚþŎʭŞÏ˰Ŕý˰ĂþĠőN˰ŌŦµğù˰ŗý˰ŏʭµŞ

ŎäĖŒÝ
ĖŎí˰ĖŕùŘē˰ŔŎùĕù˰ęĕ˰ŔÝ

ʴ
ĢŒÝùŗʭŕŌŦğù˨ʭý˨ŏʭŰĕŘŖŰ˨ŗ˨ŏʭŞĐŞĠŎ˨ŔŞŊŗù˨ã

ŐŎĚ÷Řğ˰ĖŊùęʭŕ˰ĕŘē˰ŔŊʭńŎęĕŎäŘáŰĖ˰ʲˈĢŒÝùŗʭŕ˰ęĕ˰ŌŦµğù˰ęĖµħ˰ęĕ˰ŏʭµŰĕŘŖŰ˰ŗ˰ŏʭŞĐŞĠŎ˰ŔŞŊŗù˰ã

ŐŰĕ˰ÜŰ˰ŏĖŞğę˰ĚĴő˰Ŕý˰äőŦńķ˰ĂŖċ˰ŔµĄĿĚá˰ĚµĴő˰ęĕ˰ĕŘµý˰˫ĖµŎí˰ĕŘµċŗ˰Ŕµý˰ ě˫ʭµă˰ŔµÝ˰ĖŰĖċµŎäĖµģˉŗ

ÏŞĂĿĚĤʭŕĖŒĄģùĕ˰ùę˰ġĚŞĠŀă˰ãʭķĕù˰ŏʭőʭ˙ŋĠŎ˰ŔÝ˰ùę˰äŒŰĕ˰äŋēùĕ˰ãʯ˰ŏʭĤőµ˙őäĕùĕ˰ĚĄµĤŞý˰ŗµģŞ˫Řù˰ùę˰ã

˰Ûęĕ˰ŏʭŰĕù˰ĚŰʭğ˰ŏùęùĖĿĚį˰ĮğŘă˰ŔÝŎäĖģ˰ŏʭĤő˰ùęŎäĕùĕˇ˕ʯŐŎĚ÷ŘµğŊŗù˰ŌŦµğùµŞŔ˰ĶýʭµŒŎ˰ĝʭµğù˰Ěµý

ĠŎŞĐä˰ŗŰĕŘŖãʯʿʽʾʽ˰ʲʹ�ʾˀ˂˔


ÜŰ
ĕʭĸŎĂŞĐŞĠŎ˨ŗ˨ĕŘŖŰ˨āʭŞŖŊù˨ŗ˨äğʭŒģ

ŐŎĚ÷ŘğŎäŘáŰĖʲˈÏŞĢýŞŒäʭŕ˰ĭŘńµğ˰ęŘµĐŎ˰Ěý˰ĂŰĕŘŖŰ˰ĝĖńŎ˰ûʭĄÝ˰ĕʭĸŎ˰ãęŘµăùĚÐŎù˰ŔµĠőùĚĿ˰ã

ĕŘýˉŔ×Ěáù˰ĭŘńğęŘăùĚÐŎù˰ĂŞĐŞĠŎ˰Ėī˰ĕŗęŗ˰ãʭŒĸŎ˰Ŕý˰ùę˰ã˙őäĖŒĄĠőùĕʯ˰ŔµÝ˰ĕŘµý˰ŐµŰù˰ŏʭµģęŗʭý˰ŔÞŋý

˰ĎŞĠŎ˰āĚĬďŎäíŰĖ˰ŗęŘăùĚÐŎùę˰˛Ş÷ùĚğù˰ã˰ŏʭŰĕŘŖŰ˰Ŕý˰ ę˫ʭýŗĕ˰ùŎĚýäĖőùĕĚá
ˇ˰ŗ˰äµğʭŞğ˰ŌʭµĴő˰ŐŞŒØ˙ŕ

ęŘăùĚÐŎù˰ʲĕŘý˰˫Ėģ˰˫ùĚ˙ŕ˰ŔĸŃùŗ˰ŐŰù˰ʭý˰ōŕ˰ŏʭŎě˰ãˈ˰ōÝʭď˰äķʭ˙Ąċù˰ŗ˰äğʭŞğ˰ŌʭĴő˰ĭŘńğĝʭµğù˰Ěý˰ĕʭµĸŎ

˰ãęʭâĄğę˰āʭŞŖŊù˰ŗ˰äğʭŒģʭÏŰŔęùĘµáĕŘµý˰˫Ėµģ˰ãʯ˰ŏŘµ×ęŘµăùĚÐŎù˰ùę˰ĕŘµē˰ŔµĠőùĚĿ˰ãŔµýŏùŘŒķ˰ŐŰĚµēí

ęŘăùĚÐŎùĖČŎ˰ęŘŖĳ˰ěù˰˛þŃ˰ã˰ĎŞĠŎ˰āĚĬď˰ĕŎäĕŰĖ˰
ÏŞĢýŞŒäʭŕ˰ĭŘńğ˰ęŘĐŎ˰Ěý˰ĜŞő˰ĂŞĐŞĠŎ˰ĕʭĸŎ˰ã

ęŘăùĚÐŎùĕŘý˰ŔĠőùĚĿ˰ã
˰ŏʭőʭ˙ŋĠŎğŗŞŔŋù˰ŔĄĿĚá˰ĚĴő˰ęĕ˰ùĖē˰üőʭċ˰ěù˰ãŎäĖőŘģ˰ŔµÝ˫ĕʭĄµğĚĿ˫ĖµģĖőù˰ʭµă

˰ěù˰ĖőĕŘý˰āęʭþķ˰ŏʭŕʭŒá˰ŐŰù˰
ĖŒŒÝ˰āùěʭČŎ˰ùę˰ŏʭŞĐŞĠŎ˰ŏʭŕʭŒáÏĚğŞØäʭŕ˰ÜµŰ˰ʭµŰ˰ĖµŞďŘă˰ʯäµŃŦēù˰ã

ãęùĖŒÏ˰āùė
ˇŏʭ˙ŕ˕˰ʲʾˀ˃˔




ʴʳʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϭϵͲϭϭϴ
�ƌŝƚŝƋƵĞ�ŽĨ�ƚŚĞ�/ŶĨůƵĞŶƚŝĂů�WĞƌƐƉĞĐƚŝǀĞ�ŽĨ�:ƵĚĂŝƐŵ�ĂŶĚ��ŚƌŝƐƚŝĂŶŝƚǇ�ŽŶ�/ƐůĂŵ͕�,ĂƌĂůĚ�^ƵĞƌŵĂŶ

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ý˰ŏʭŒ˙ģĕ˰Ŕİŋğ˰ĂĐă˰ĝĖŃ˰ĚŖģäùŰŏʭ˙˰üµÞăĚŎ˰˔ŏʭŞĐŞµĠŎ˕˰ʭŎ˰ŔÝ˰ĕŘý˰äőʭŕʭŒá˰ŏí˰Ăŋķ˰ŗ˰ĖŎíęĕ

äŎ˰Ŕµý˰ŔĄµĠý˰ʯāĖµŎ˰ŐµŰù˰ęĕ˰ŗ˰ĕĚµÝ˰˛˙Đă˰ùę˰ōĄğ˰ŗ˰ōŋĳ˰ŗ˰äáĖŒý˰ĹŘŰ˰ŉʭğ˰ĖħęʭŖ×˰ĝĖŃ˰ĚŖģ˰
ōŰĖģ

äŎ˰ĚŞŞļă˰ĚŖģ˰ĂŞĸīŗ˰ʯĂģùĕ˰Ŕİŋğ˰ŏí˰Ěý˰ŔÝ˰ä˙Ýʭď˰ŗ˰ĚŞŎù˰āʭŞďŗęāʭµŃŗù˰äŕʭá˰
ĕĚÝ˰ĚµĄŖý˰ĵʭµīŗù

äŎäŎ˰ĂŎʭēŗ˰Ŕý˰ōŕ˰äŕʭá˰ŗ˰Ėģûí˰ĚŞŞļă˰ʭý˰ŔÝ˰ĕŘý˰äĬŰĚŎ˰ŔŞþģ˰ŗù˰ŉʭď˰ˉĖŞŰùĚá˰āĖģ˰ãŗ˰ĩĚŎ˰ùŘŕŗ

ĖŒÝ˰ùĖŞÏ˰ľĸī˰ŗ
ˇ˕ãęŘĨŊùʯʯŔŞþŞŋĨŊù˰ûŗĚĐŊù˰ĒŰęʭăʿʽʽˁʲʿ�ʾˁʾ˔



ŗĕĮŋĠăōŞŋģęŗù˨Ěý˨ŏʭŰĕŘŖŰ˨ŔŞŊŗù

˰ʯûùĚķù˰āʭďŘĄĿ˰ěù˰˛þŃŕŞÖĞÝāŗʭŀĄŎ˰ãĖŞďŘă˰ŐŰĕ˰ÜŰ˰ęŘŖĳ˰ʭý˰ʭµý˰ŗ˰ĂŞĐŞµĠŎ˰ŗ˰ĂµŰĕŘŖŰ˰ʭµý

˰ŔĄĿĚá˰ãĖċ˰ĕŘē˰Ŕý˰ĥŘĨĔŎ˰ĝĖńŎ˰ûʭĄÝ˙őäĖģʯ˰Ěµý˰ùę˰ĕŘµē˰ŐµŰĕ˰ĝʭµğù˰ŗ˰ŔµŰʭÏ˰ŔÞőí˰Ŕý˰ĖğĚý˰Ŕ×

˰ ãĕŘŖŰ˰ãęʭâĄğę˰ĒŰęʭă˰ŗ˰ōŞŕùĚýùµ
ĕęĘâý˰ʭŒý˰äĐŞĠŎ˰ŌĖµńŎ˰ŏʭŞőùĚŰù˰ĎĄĿ˰Ěý˰ûùĚķù˰ĮğŘă˰ŐŞİĠŋĿ˰ĎĄĿ

˰Ăğĕ˰Ŕý˰ùę˰ōŞŋģęŗù˰ŉĚĄŒÝ˰äĄď˰ŏʭŰĕŘŖŰ˰äăĖŎ˰ãùĚý˰
Ăğù˰˫ĕŘý˕˰ĝùĚµÝŗĚă˰˫Ėőʭ˙ŞŃʭý˰ŗ˰ĖőĕęŗíŔµńİŒŎù˰ã

Ŕ˙ŕ˰
ĕʭĄĿù˰ŏʭŞőùĚŰù˰Ăğĕ˰Ŕý˰˔ōŞŋģęŗù˰ěùĖģ˰üċŘŎ˰āʭŃʭŀăù˰ŐŰùʯĖµŰí˰ĕŘµċŗ˰Ŕµý˰ŏʭµŰĕŘŖŰ˰ŏʭµŞŎ˰ĖµŞŎùˇ

ʯŐŎĚ÷Řğ˕ˈŊŗù˰ŌŦğùŞŔĠŎ˰ĶýʭŒŎ˰ĝʭğù˰ĚýŞĐä˰ŗŰĕŘŖãˇʿʽʾʽ˰ʲʹ�ʾˀ˃˔


ʵ
ˬęùĜáʭŕĂŰĕŘŖŰ˨ŗ˨ĂŞĐŞĠŎ˨ĝĖńŎ˨üĄÝ˨ʭý˨ŌŦğù˨ÛĚĄĤŎ˨ã

ŌŦğù˰ŐŰĕę˫ùĜáʭŕ˰ŗ˰ŏʭŞĐŞĠŎ˰ãùĚý˰ùę˰ãĕęùŘŎ˰ŗ˰ĕęùĕ˰ŏʭŰĕŘŖŰ˰ŗ˰ŏʭŞĐŞĠŎ˰ĝĖńŎ˰üĄÝ˰ʭý˰äÝĚĄĤŎ˰ã

˰ĺŞŋþă˰ŏʭŰĕŘŖŰŎäĖŒÝĖŒĄģùĕ˰ùę˰ŏí˰ęʭĴĄőù˰ŔÝ˰
˰ãęʭâĄµğę˰āʭµŞŖŊù˰ęĕ˰ûùĚµķù˰āʭµďŘĄĿ˰ĂŞĸīŗ˰ĕęŘŎ˰ęĕ

˰ãĕŘŖŰµ˰˛Ŏʭµģ˰ãĕŘµŖŰ˰ŗ˰äĐŞµĠŎ˰ŏŘµĄŎ˰ʯäĐŞµĠŎę˫ùĜáʭµŕ˰ōµŕ˰ŌŦµğù˰ŐŞµŰí˰ĕęŘµŎ˰ęĕ˰äŰĖŒĄµĠŕˇ


ŏʭ˙ŕ˕ʲʾˁʽ˔


˨
ÜŰˬęùĜáʭŕŌʭÞďù˨ŗ˨āʭŞŖŊù˨ĕęŘŎ˨ęĕ˨ÛĚĄĤŎ˨ã

˰ŗ˰ŉʭŞőùĕ˰ĚþŎʭŞÏ˰ŗ˰ÛĕŘÝ˰ĞŰĖŃ˰Ŕğ˰ʯŏʭİŞģ˰ĭŘńğ˰ʯ ě˫ŗę˰ʯěʭ˙ő˰ĕęŘŎ˰ęĕ˰ĂŰĕŘŖŰ˰ŗ˰ĂŞĐŞĠŎ˰ŏŘĄŎ˰ęĕ

˰ĕęŘŎ˰ęĕ˰ŐŞŒØ˙ŕ˰ŗ˰ŏí˰ĖŒőʭŎŰņāùėʲĂğù˰˫Ėģ˰ĆĐý˰ãęùĖŒÏ˰ŏŘµŰęùŘď˕˰ŏťŘµğę˰ĖµŒőʭŎ˰ĖµŞŕĕ˰ ě˫ʭċù

ōŞőùŘĔý˰ěʭ˙ő˰ŏʭ˙őùęĖÏ˰˔ĎŞĠŎ˰āĚĬď


ęùĘâýŰĖ˰ŌʭµÞďù˰ŗ˰ōŞőùŘµĔý˰ěʭµ˙ő˰ľŃŘă˰ŏŗĖý˰ŗ˰ōŰĚŞâý˰ ě˫ŗę

ōŞŒÝ˰ĂŰʭķę˰ùę˰ĖőŗùĖēʯŔýŔőŘáù˰ŔÝ˰ãĂ˙ĸőʭŕ˰ŉʭĐģŘē˰ùę˰ʭŎ˰ŏùęĖÏ˰Ŕ˙ŕ˰ŔÝ˰äŰ˫ĕĚÝĖőù˰Ěý˰Ăğù˰ŐÞ˙Ŏ˰ʯ

˰ʭŎōŕĕŗĚĿ
ĖŰíĂğù˰˫ĕŘý˰ŏʭĠőù˰Ŕý˰ōŞĴĸă˰ěù˰ŗù˰ĵʭŒĄŎù˰˛ŞŊĕ˰Ŕý˰ŏʭİŞģ˰ĭŘńğ˫ʭŒá˰
˰ĞŰĖµŃ˰Ŕğ˰ãʭŕęʭĄĿę˰ŗ

ŞÏ˰ŗ˰ÛĕŘÝ˰ĕęŘŎ˰ęĕ˰ĆĐý˰˛Ŏʭģ˰ŐŞŒØ˙ŕ˰ŗ˰ŏí˰ĖŒőʭŎ˰ŗ˰ŉʭŞőùĕ˰ĚþŎʭŰņāùėĂğù˰ãęùĖŒÏʯŏʭ˙ŕ˕ʾˁʽ˔




ʴʳʴ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēÏōŕĕĜőʭ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼʸ	ʴʴʻ
ĕ˨ĖńőˬʭáĖŰćðăãęùĘáĚŞĕŘŖŰĠŎ˨ŗĂŞĐŞŐŎĚ÷Řğ˨ĖŊùęʭŕ˨ʯŌŦğù˨ęĕ

ĖŖŎãþďüŞŖŊùä˨ŗŕùĚýù˨ĕŗùĕōŞęŘÏ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ


ŗĕˬęùĜáʭŕĖ˙ĐŎ˨ŗ˨ōŞŕùĚýù˨ĕęŘŎ˨ęĕ˨äŰ


ĕùĕ˰˫Ėķŗ˰ŔĤŞ˙ŕ˰ãùĚý˰ŗù˰˛Ġő˰ŗ˰ōŞŕùĚýù˰Ŕý˰ùę˰ŐŞŎěĚğ˰ŐŰù˰ʯĖŒáŘğ˰ʭý˰ùĖē˰ěù˰äħʭē˰ĕĚŎ˰ŏʭŎě˰ŏí˰ęĕ

Ěċʭă˰ŔÝ˰Ė˙ĐŎ˰Ōʭő˰Ŕý˰˛Şķʭ˙ğù˰ŏùĖőěĚĿ˰ŐŞ˙ŕ˰ŏʭŞŎ˰ùĖµē˰ęŘĄµğĕ˰Ŕµý˰ęʭµâőù˰ʯĕŘýŔµýŏùŘŒķ˰˫ùę˰5ŗ7˰Ĳµķùŗ

˰Ŕý˰ŗù˰
Ėģ˰Ěŕʭĳ˰ĂńŞńďŏíʭŕŗù ŔµÝ ˛ŞŊĕ ŐŰù Ŕý
ˍ
ʭħŘĨĔŎ ʯĖŒŕĕĦŞĔĤă ùę ōŞŕùĚýù ãùĖē ŔÝ ĂēŘŎí


Ăğù˰˫ʭá í˰äğŘŎ˰ĒŰęʭă˰ěù˰ŗ˰ĕŘý˰˫ĖŰĕ˰ġěŘŎíťʭďĖµŎí˰ťʭý˰ĽĚį˰ěù˰ŏʭŎĚĿ˰ŏŘ×ʯ˰Ķµ˙ċ˰ŐµŰĕ˰ÜµŰ˰ęĕ


ĖőĖģŏíʭŕ˰ŐĄģùĘá˰ęʭŒÝ˰ʭýŔŃĚĿʭŕ˰ʯĕŘē˰˫ĕŘŖŞý˰ãŔýŘğ˰ãùĖē˰ã˫ĖµőěùĖµőĕęŗí˰ãŗę˰ʯĖŒĄµģùĕ˰ŔµÝ˰ã




˰Ŕ˙ŕŏíʭŕ˰ŗ˰ĖőĖģ˰Ķ˙ċ˰˛ŎʭÝ˰łĿùŘă˰ÜŰ˰ęĕʾʿ˰łýʭµİŎ˰ŔµŋŞþŃþŃŞŔµŋʭŕ˰ã˫ĕùŘőʭēʭµŕ˰ěù˰ŏʭµģęťʭğęĖÏ˰ã


ĖŒĄĿę˰ŏùęʭÏ˰ãùĚĐħŏíʭŕʾʿʽʽʽ˰ĖŒőʭŎ˰ùę˰ĕĚŎŒýä÷ùĚğùŞ˛˰ōŞµĠńă˰ĕĚµŎ˰ęùĜµŕ˰ŔµŋŞþŃ˰Ěµŕ˰ʯĕŘē˰˛ŰʭþŃ˰Ŕý

˰ʭă˰
ĖőĕĚÝíŏʭŕĖŒŕĕ˰ŁŘğ˰˛Ş÷ùĚğù˰ŐŞŎěĚğ˰Ŕý˰ùęˇŏʭ˙ŕ˕ʲʾˁʿ˔


Ė˙ĐŎ˰āĚĬď˕˰ŗùN˔ĚŞĤ˙ģ˰Ŕý˰ĎŋĠŎĂğù˰ŗŔŋ˙ďʭŕ˰ãùĚµý˰ŗ˰ĕęùĕ˰ľµŋĄĔŎ˰łįʭµŒŎ˰Ŕý˰äŎʭĴő˰ã

ŏíʭŕŏĕĚµÞő˰ʭµőě˰ŗ˰ŐĄµŀâő˰Ĺŗęĕ˰ʯûùĚµģ˰ŏĖŞģŘŒő˰ʯęùĕĚŎ˰ŏĕęŘĔő˰ŏŘőʭŃĂµģùĘá˰ˇ
ŏʭµ˙ŕ˕ʲʾˀˆ˔˰ˉ˰ŗ

Ăŀáʲ
Ăğù˰ĢőùŗĚŞÏ˰ĥŘĨĔŎ˰ʯ˫Ėģ˰˫ĕùĕ˰˫Ėķŗ˰ĂĤŖýċʭŰ˫ʭâŋÝŞęùĕĖʯŏùŗĚµŞÏ˰ãùĚµý˰ĮµńĿ˰ĂĤŖý˰ã

ĖŒőʭŎ˰äŋŞŎʭĿ˰ĵŘīŘŎŏŘŒÝʭă
Ăğù˰˫ĖĤő˰āʭþćù˰ěŘŒŕ˰ĂŞĐŞĠŎ˰ŏʭŰùŘĤŞÏ˰äýĕù˰ęʭćí˰ęĕ˰ˇŏʭ˙ŕ˕˰ʲʾˀ˃˔


˨ʲûäğęĚý˨ŗ˨Ėńő

ʭŃĚĤĄĠŎ˰ěù˰ãęʭŞĠýŏ˫ĕĚÝ˰Ŕ÷ùęù˰ŌŦğù˰ěù˰ġŗĖĔŎ˰ãĚŰŘĨă˰ʯŏí˰ĚĴőěù˰
Ėőù˰ĚµŞĻ˰äþŕĘµŎ˰ʯŌŦµğù˰ʯʭŕ

Ăý˰Ŕý˰˛Űʭ˙ĄŎ˰ʯŁĕʭħĄğĚÏäŗäŎ˰ûŘĠĐŎ˰äĐŞĠŎ˰ĂķĖý˰äķŘőŔő˰ŏʭőí˰
Ėģ˰ùę˰ŌŦµğù˰ĚþŎʭŞÏ˰āŘþő˰ʭŖŒă

ŔĄĠőùĕ˰ĎŞĠŎ˰Ėī˰ùę˰ŗù˰ŗ˰˫ĕĚÝ˰ęʭÞőùľĸī˰ŔÞŋý˰ʯĖőù˰ġĚþŎʭµŞÏ˰ŗ˰ŌŦµğù˰ŐµŰĕ˰ãùĚµý˰ãĕʭŰě˰äŃŦēù˰ãʭŕ

˫ĕĚ˙ģĚýŏí˰Ŕŋ˙ċěù˰ʯĖőùĖ˙ĐŎ˰ŔÝN˫ĕęŗí˰ŏíĚµŃ˰ęĕ˰ùę˰ĖµŰĖċ˰ĖŖķ˰ŗ˰łŞĄķ˰ĖŖķ˰ěù˰äĄğęĕ˰üŊʭİŎĂµğù

˕ʯāùŗÏ˰Ė˙ĐŎŞʭğ˰ŗ˰ĚþŎŞĂğʭʯęùĖµŎʾˀˁˁʲʾˀˆ˰
˔äµŎ˰ŏʭµ˙áĕŗęʯ˰ěù˰ġŗĖµĔŎ˰ĚŰŘµĨă˰ŐµŰù˰ĕʭµČŰù

Ŕý ʯŏʭőʭ˙ŋĠŎ äâŒŕĚĿ ãĚăĚý ĚýùĚý ęĕ ŏʭŞĐŞĠŎĢŒÝùŗ
ˍ
ʭăĖ˙ķ ʯŌŦğùŗŰ˫ÚĖµģʭý˰˫ĕŘý˰ĞŊĖőù˰ęĕ˕ŏʭµ˙ŕʲ

ʾˁ˅
˔äŎ˰ęŘĨă˰ŏʭŞĐŞĠŎ˰ʯŏùęŗĕ˰ŏí˰ęĕŔő˰ŏʭőʭ˙ŋĠŎ˰Ŕý˰ĂþĠő˰ŔÝ˰ĖőĕĚÝĚĴőěù˰ŔÞŋý˰ʯäþŕĘŎ˰ŔþŒċ˰ěù˰ʭŖŒă

àŒċ˰ęĕ˰Ěīʭď˰ŏʭŞĐŞĠŎ˰ōĤ×˰ęĕ˰ˉĖőĚăĚý˰ĜŞő˰äŃŦēùàŒċ˰ŏʭőʭ˙ŋĠŎ˰ʯäþŞŋħ˰ãʭŕ˰Ŕµý˰äŒµĤē˰ŏʭŰŘċ

äŎ˰ĚĴőĖőĖŎí
ùěùŰŐŗęʯ˰ŐµŰĕ˰ľµŰĚĐă˰ŗ˰ōŞµğĚă˰üŊʭŃ˰ęĕ˰ŌŦğù˰ŗ˰ŏʭőʭ˙ŋĠŎ˰ľĸī˰ĭʭńő˰ĚÝė˰ŗ˰ĚĔĠ˙ă


Ėģ˰čĚİŎ˰ŌŦğù



ʴʳʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϭϵͲϭϭϴ
�ƌŝƚŝƋƵĞ�ŽĨ�ƚŚĞ�/ŶĨůƵĞŶƚŝĂů�WĞƌƐƉĞĐƚŝǀĞ�ŽĨ�:ƵĚĂŝƐŵ�ĂŶĚ��ŚƌŝƐƚŝĂŶŝƚǇ�ŽŶ�/ƐůĂŵ͕�,ĂƌĂůĚ�^ƵĞƌŵĂŶ

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŐŎĚ÷ŘğʭŃĚĤĄĠŎ˰ěù˰äÞŰ˰ĜŞőµÝ˰Ăµğù˰ŔĄµģùĕ˰ŌŦğù˰ĕęŘŎ˰ęĕ˰äăùĚĴő˰ŔÝ˰Ăğù˰äő˰ĶµþŒŎ˰ŐŰĚµĄ˙ŖŎ˰Ŕ
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Ăğù˰ŔĄēùĕĚÏŰýŘńĸ˰ŌŘğ˰ŏĚŃ˰ŏʭēęŘŎ˰ěù˰äÞŰ˰äĂğù˰ĖŰʭý˰ŔÝĚ˫Ŗý˰ġŗę˰Ėńő˰ŗ˰ŏí˰ĶýʭŒŎ˰äŰʭğʭŒģáµŞĚã

ěù˰ľŊòŎŏíğęĚýĕęŘŎ˰ʭŕĕĚŞá˰ęùĚŃ˰ä


Ėńő˰ĕęŘŎ˰ęĕäýŘńĸŰ˰ĒŰęʭăōŕ˰ʯ˫ĕʭŀĄğù˰ĕęŘŎ˰ĶýʭŒŎ˰äýŘµńĸŰ˛ýʭŃĆµĐýĂµğù˰ĕęùŘµŎ˰ěù˰ãęʭŞµĠý˰ŗ
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˰Ăğù˰˫ĖĤő˰ŗōŕ˰ŗ˰āʭŰŘĄĐŎĚµÝ˰˛ńő˰ĕŘē˰ōŋŃ˰Ŕý˰ŔÝ˰äŒĄŎ˰ĕęùŘµŎ˰ěù˰ãęʭŞµĠý˰ęĕ˰Ăµğù˰˫ĕĂµģùĕĚýʭŕ˰ŗ
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ĂğùŞńĄĠŎĚŞō˰ŉŗù˰ûʭµĄÝ˰ęĕ˰ľŊòŎ
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ĖŖŎãþďüŞŖŊùä˨ŗŕùĚýù˨ĕŗùĕōŞęŘÏ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

łŞńĐă˰ěù˰˫ĕʭŀĄğù˰ŗ˰Ōŗĕ˰ûʭĄÝ˰ęĕ˰ŗù˰ŔŎĖńŎ˰ěù˰ŐĄĿĚá˰ Ě˫Ŗý˰ŗĢŕŗÚÏ˰ŗ˰ʭŕ˰äŰʭŕ˰ŔµŒŞŎě˰ŐµŰù˰ęĕ˰ŏʭńńĐŎ˰ŔÝ
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ŏí
Ăğù˰ŔĄĠċ˰ĕŘğ˰ŔőŘâ×˰ĶýʭŒŎ˰ŐŰù˰ěù˰ŔÝ

˨ěù˨ˬĕʭŀĄğù˨
ÜŰäĐŞĠŎ˨ŗ˨ãĕŘŖŰ˨äŒŰĕ˨ŏŘĄŎ

˰ĕęùŗ˰äýŘńĸŰ˰ĒŰęʭă˰Ŕý˰ŔÝ˰ãĖńő˰ŐŞŊŗùŎäĕŘģʯĕ˰ŏŘĄŎ˰ěù˰˫ĕʭŀĄğù˰ãĚŰĘµÏĚćù˰ŗ˰äĐŞµĠŎ˰ŗ˰ãĕŘŖŰ˰äŒŰ
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Œý˰ŏùĚþŎʭŞÏ˰ŗ˰äğŘŎ˰ʯŏʭőíä÷ùĚğùŞ˛čĚģ˰ĜŞő˰ŗ˰ŏʭ˙Şŋğ˰ŗ˰ĕŗŗùĕ˰ŏŘØ˙ŕ˰ŏʭĤőʭŰùŗĚőʭŎĚĿ˰ŗ˰Őµý˰äµĠŞķ˰ŉʭď

˰ŔőʭáęʭŖ×˰˛Şċʭőù˰ŗ˰ōŰĚŎ˫Ėģ˰˛ńőńĸŰ˰
Ăğù˰ĚµâŰĕ˰˛µŋŎ˰ŗ˰ŏʭµŰĕù˰ĒŰęʭµă˰ġęʭâő˰ęĕ˰äýŘŐŞµŒØ˙ŕ˰ŗ˰ęĕ

Ăğù˰˫ĕĚÝ˰ŔĸċùĚŎ˰ĕŘŖŰ˰ęʭćí˰ŗ˰Ŕĸýęù˰˛Şċʭőù˰Ŕý˰ùĖĄýù˰ʯĕŘŖŰ˰ŗ˰ĂŞĐŞĠŎ˰ĒŰęʭă
˰ãŗ˰ěù˰ãęʭŞµĠý˰āʭµķŦįù

˰ĕŘē˰ěù˰ùęĂğù˰ŔĄĿĚá˰ĝĖńŎ˰ûʭĄÝˉĖńŎ˰üĄÝ˰ěù˰äŒĸŰ˫ĕŘµý˰ĊµŰùę˰ŁĚµĤŎ˰ęĕ˰ŔÝ˰Ōŗĕ˰Ŕċęĕ˰ĝ˰ěù˰ōµŕ˰ŗ

ý˰ãŗ˰ŔÝ˰ŏʭŎě˰ŏí˰äőʭĿĚķ˰āʭŞýĕù˰
Ăğù˰ŔĄģùĕ˰äŰʭŒģí˰ĕʭŰě˰ŏùĖ˰ʭŰŘáōŖŎ˰Ōʭµő˰Ŕµý˰˫ĕŘý˰äýʭĄÝ˰ŗù˰ĘēîŎ˰ŐŰĚă

ˈĊŒá˰ęʭĻʭŕˇŰĚğ˰üĄÝ˰ěù˰ãęʭŞĠý˰ęĕ˰ŏí˰Ōʭő˰Ŕ×Ěáù˰ʯ˫ĖĤő˰Íʭ×˰ŏŘŒÝʭă˰ŔÝ˰Įþµī˰äµĤþď˰ŗ˰äµýĚķ˰ʯäőʭ

Ăğù˰˫Ėģ˕Û˰ęŰýŘńĸʯäęʭăŰ˰ĒŰäýŘńĸʯʾˀ˄ˆʲʾ�ˀʾ
˔

ŰýŘńĸä˰āęʭþķ˰ʯŌĕí˰ěù˰ĆĐý˰ęĕ˰ûʭĄÝ˰ŐĄŎ˰ęĕˈ˰˛ŕù˰˫ĖŞńķ˰ŔýûʭĄÝˇ˕ŏʭ˙ŕʲʾ�˂˰äµğŘŎ˰ ę˫ʭýęĕ˰ŗ˰˔

˰āęʭþķ˰ŏùĚ˙ķ˰ŐýˈŒý˰ŏʭŰʭőùĕä÷ùĚğùŞ˛ĖµŒŰŘâýˇŏʭµ˙ŕ˕ʲˁ˂˰ěù˰ĆµĐý˰ęĕ˰ãŗ˰
Ăµğù˰˫ĕĚµý˰ęʭµÝ˰Ŕµý˰ùę˰˔

Œý˰ŏùĚþŎʭŞÏä÷ùĚğùŞ˛˰āęʭþķ˰ěù˰äğŘŎ˰ěù˰ĞÏ˰ŏʭŕʭģĕʭÏ˰ŗˈûʭµĄÝ˰˛µŕù˰ěù˰äµĬĸý˰ŉŘŃ˰Ŕýˇŏʭµ˙ŕ˕ʲˁ˃˰˔

ŔýäŎ˰ ę˫ʭģù˰ĕŘē˰ĶýʭŒŎ˰Ŕý˰ōŞńĄĠŎĚŞĻ˰ęŘįĸŰ˰
ĖŒÝ˰Ěµý˰čŘő˰ŏĖģ˰ęùŘğ˰ŏʭŎě˰Ŕý˰äēĚý˰ŉŘŃ˰ěù˰ŔÝ˰ʭČőí˰äýŘń

äŎ˰ŐĔğ˰äĄĤÝ˰āęʭþķ˰ʭý˰ʯĖŰŘáˈ˛ŕù˰ʭŎùĖőęùĖő˰ęŗʭý˰ùę˰ŐĔğ˰ŐŰù˰ûʭĄÝˇäŎ˰ŔŎùĕù˰ĕŘē˰ĂŰùŗę˰Ŕý˰Ėµŕĕ

ŏʭ˙ŕ˕ǣʾˁ	ʾ˂
˔

ĕęùŘµµŎ˰äµµĬĸý˰ŔµµĄþŊù˰ŐŰĖµµŖķ˰üµµĄÝ˰ʭµµý˰äýŘµµńĸŰ˰ûʭµµĄÝ˰ęĕ˰ĕŘµµċŘŎ˰ęʭµµþēù˰ŗ˰āʭµµķŦįù˰ěù

ĂńýʭİŎőä˙˰ŐŰù˰ʯäĄŰí˰ĚĄÝĕ˰ʯĖŒÝŔĠŰʭńŎ˰ĝĖńŎ˰ûʭĄÝ˰üŊʭİŎ˰ʭý˰ùę˰üŊʭİŎ˰ŗ˰Ăŕʭþµģ˰ĕęùŘµŎ˰ŗ˰˫ĕĚÝ

˕˰Ăğù˰˫ĕĚÝ˰Ŕ÷ùęù˰ûʭĄÝ˰Ŕ˙ċĚă˰äŃęŗʭÏ˰ęĕ˰ùę˰ĽŦĄēù˰Û˰ęíŰäµĄʯ˰Ŕµ˙ċĚăęʭµăŰ˰ĒŰäýŘµńĸʯʾˀˁʿ˰ʲʾ˰�

ʿˀ	ʾʽʽ˰
˔Űý ŘńĸäĎŞµĠŎ˰ ę˫ʭµýęĕ˰ĕŘē˰üŊʭİŎMäŎ˰ěʭµĻí˰ŗù˰āĕťŗ˰ʭµý˰ùę˕˰ĖµŒÝäýŘµńĸŰęʭµă˰ʯŰ˰Ē

ŰäýŘńĸʯʾˀ˄ˆ˰ʲʾ�˃˅ĕęùŘŎ˰ęĕ˰ãŗ˰
˔˰āęʭþķ˰ʭý˰ãˈ˛ŞČőťù˰ûʭĐħùˇ˰ʭŰˈŏŘŰęùŘĐŊù˰ľħŗ˰ĖŃˇ˰Ŕý

äŎ˰ĕŘē˰üŊʭİŎ˰Ăþćŏʭ˙ŕ˕˰ĕěùĕĚÏʲ˃˅˔
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˨˛ńő˨ěù˨ˬĕʭŀĄğù˨
ŗĕŉŘŃʭŕãþŃŞŔŋùã

˰ľŞĸī˰ùę˰äýŘńĸŰ˰ĒŰęʭă˰ęʭþĄķù˰ŔÝ˰ãĕęùŘŎ˰ěù˰äÞŰŎäĖŒÝʯ˰˛ńő˰ěù˰˫ĕʭŀĄğùŉŘŃʭŕãþŃŞŔµŋù
Ăµğù˰ã

ʭµŒŎ˰ʭµý˰ŏí˰ŔĠŰʭńŎ˰ŗ˰äýŘńĸŰ˰ĒŰęʭă˰ŐĄŎ˰ŔĸŊʭİŎ˰ĚµħʭĸŎ˰ŗ˰˛µþŃ˰ŏʭ˙ŋµĠŎ˰ŏʭµēęŘŎ˰äĔŰęʭµă˰ûŘµĄÞŎ˰Ķý

äýŘńĸŰʯŎ˰ŏʭĤőäĖŕĕäŰùŗę˰āʭýŘĄÞŎ˰ŔÝʯ˛ńő˰ěù˰ōķùŉŘŃʭŕãþŃŞŔŋùã˰ŗ˰ûĚµķ˰˛ŰʭþŃ˰ûʭĠőù˰Ŕý˰ĭŘýĚŎ

Ōŗĕ ûʭĄÝ ęĕ
ˍ
ʭħŘĨē ŗù ĶýʭŒŎ ˫Ė˙ķ ěù ŌŦğù ĒŰęʭă Ŕý ĭŘýĚŎ āʭŰùŗęˉ˰˫ĕŘµý˰ŌŦµğù˰ĒŰęʭµă˰ĶŰʭŃŗ˰äŒĸŰ

ĂğùˉäýŘńĸŰ˰ŔÞőí˰˛ŞŊĕ˰Ŕý˰ʭŎùŊðµă˰ęĕŞľäµþŞÝĚă˰ġŗę˰ěù˰ĕŘµē˰ûʭµĄÝˉ˰āʭµŰùŗę˰ŏʭµŞŎ˰ŔµĠŰʭńŎ˰äµŒĸŰ

ŏí˰üŞÝĚă˰ŗ˰ŔĸŃùŗ˰ÜŰ˰Ŕý˰ĭŘýĚŎ˰ľŋĄĔŎĂµğù˰˫ĕĚµÝ˰˫ĕʭŀĄğù˰Ėďùŗ˰äģęùĜá˰üŊʭŃ˰ęĕ˰Ŕ÷ùęù˰ŌʭČőùĚğ˰ŗ˰ʭŕ


ŗ˰
Ăµğù˰ŔµĄēùĕĚÏ˰ĕŘµē˰äµŰùŗę˰ĶýʭµŒŎ˰äĸ˙ċ˰ʭŰ˰äŋÝ˰ĚÝė˰Ŕý˰Ōŗĕ˰ûʭĄÝ˰ŔŎĖńŎ˰ęĕ˰ĮńĿãĢĔý˰ęĕʭµŕã

ċ˰ŏùęŗĕ˰ĶŰʭŃŗ˰Ŕý˰ĭŘýĚŎ˰Őµ˙Ű˰ŗ˰Ōʭģ˰ŗ˰ Ě˫Şď˰ŗ˰˫ĖŒÝ˰ÛŘŋŎ˰ŗ˰ŏʭőí˰ľŰùŘį˰ŗ˰˛ŰʭþŃ˰ŗ˰ûĚķ˰ûʭĠőù˰ŗ˰ĂŞŋŕʭ

ĢŞÝ˰ŗ˰Őµý˰ōĈµŞŕ˰ŗ˰ûïĕ˰Őµý˰ĖµŰĜŰ˰Őý˰äĠŞķ˰ŗ˰äþŋÝ˰ü÷ʭğ˰Őý˰Ė˙ĐŎ˰Őý˰ŌʭĤŕ˰ŉʭĈŎù˰ěù˰


˰ŗ˰ûĚķ˰ãʭŕ

ý˰ʯ˫ĕĚý˰Ōʭő˰Ōŗĕ˰ûʭĄÝ˰ŔŎĖńŎ˰ęĕ˰ŏʭőí˰ěù˰ŔÝ˰äŒ÷ùĖŎ˰ŗ˰ãĖķäÜģ˕˰Ăğù˰˫ĕĚÝ˰˫ĕʭŀĄğùÛ˰ęʯäµĄŰí˰Ŕµ˙ċĚă

ęʭăŰ˰ĒŰäýŘńĸʯʾˀˁʿ˰ʲʾ˰�ˀˀ˔


Ăğù˰ŌŦğù˰ĒŰęʭă˰ ę˫ʭýęĕ˰ŔÝ˰Ōŗĕ˰ûʭĄÝ˰ŔŎĖńŎ˰ęĕ˰äýŘńĸŰʯ˰ŗ˰ĕŘµē˰äµŰùŗę˰ĶýʭŒŎ˰äŊʭ˙ċù˰ĚÝė˰ěù˰ĞÏ

˰ŏùĖőʭē˰ŗ˰ĚþŎʭŞÏ˰Ěý˰ĕŗęĕ˰ŗ˰ŉʭĸĄŎ˰ãùĖē˰Ė˙ďŉŗù˰ûʭĄÝ˰üŊʭİŎ˰ĚÝė˰ŗ˰ĢÝʭÏʯ˰ŏí˰üµŊʭİŎ˰ʯŌŗĕ˰ûʭĄÝ˰ěù

ġŗę˰ŗäŎ˰ŐĔµğ˰ĕŘµē˰ĽùĖŕù˰ŗ˰ʭŕ˕˰ĖµŰŘáŏʭµ˙ŕʲʿ�˂	˃ʭµķėù˰ãŗ˰
˔äŎ˰ŏ˰ěù˰ęʭµÝ˰ŐµŰù˰ęĕ˰ŔµÝ˰ĖµŒÝ

ŔĄĿĚá˰ŘâŊù˰ŏʭŞŒŞĤŞÏˉʭŖőęĕ˰ùę˰ĕŘµē˰ĽĖµŕ˰ŔÞŋý˰ʯãęùĚÞă˰ãęʭÝ˰Ŕő˰ʭŎùµŰĂ˰ãęʭµÝ˰Ŕµ÷ùęù˰ʯäµ˙ŋķ˰ĶµīùŘă

˛ŎʭÝŏí˰ęĕ˰ĕŘċŘŎ˰āʭĿŦĄēù˰ěù˰ęʭŒÝĚý˰ŗ˰ĚăäŎ˰ʭŕäŎ˰ŗ˰Ėőùĕ˰ʲĖŰŘáˈ˰ŔµØőí˰ĝʭµğù˰Ěµý˰ùę˰ĕŘµē˰ûʭµĄÝ˰ŐŰù

ʭþēù˰ŗ˰ĚŞğ˰ãʭ˙ŋķ˰ŗ˰ŐŞĤŞÏ˰ŏʭŰŗùę˰ŗ˰ŏʭŰʭőùĕ˰ʯŏʭáęĜý˫ĕĚÝ˰ĂŰùŗę˰ĒŰęùŘă˰ŗ˰ęĖµőùʯ˰ĚµĴő˰ŗ˰ōŰĕŘµ˙ő˰ľŞŊðµă

Ŕý˰ʭă˰ōŞĄģùĖőʭŖŒăäŰŔĄĿĚá˰äĤŞÏ˰ʭŎ˰Ěý˰ŏùĚâŰĕ˰ŔÝ˰ãęʭÝ˰ęĕ˰ùę˰ĕŘē˰ŗ˰ōŞŒÝ˰ľŞŒĨă˰ùę˰äýʭĄÝĖőùʯŔµý˰Ă˙ďě

ōŰěùĖőùˉĂŰùŗę˰ŗ˰ʭŕęʭĄŀá˰ŔÝ˰ōŰĖģ˰ŏí˰Ěý˰ʭŎùōŕùĚĿ˰ùę˰ʭŕěʭğŰōʯŏí˰Ŕ×ĆŰĖµď˰ęĕ˰ŔÝ˰ōŞĄĿʭŰ˰ŏʭŒ×˰ùę˰ʭŕ˰ʭŕ

ĕŘē˰ãʭŕĚþē˰ŗŉʭğ˰ęĕ˰ŗ˫ĕĚÝ˰ĽŦĄēù˰ʭŕĚ˙ķ˰ŗ˰ʭŕʯ˫ĕĚÝ˰ōÝ˰äĬĸý˰ŗ˰˫ĕŗĜĿ˰äēĚý˰ōŞĄµğùŘē˰ĞµÏ˰ʯĖµőù

Ăğù˰˫ĖŞğę˰ʭŎ˰Ŕý˰ŏʭőí˰ěù˰ÜŰ˰Ěŕ˰ěù˰ùę˰ŔØőíʯĶ˙ċęŗíãōŞŒÝˉù˰Ģµőùĕ˰Ōʭµ˙ă˰Ŕµý˰Ěŀő˰ÜŰ˰Ŕ×˰ùĖµŞÏ˰Ŕµįʭď

ä˙őĖŒÝˇ
˕ŏʭ˙ŕʲʿ�˂
˔

ŋķ˰ŌʭŎù˰ěù˰äĈŰĕʭďù˰Ŕý˰ĕʭŒĄğù˰ʭý˰ŔŎùĕù˰ęĕ˰ãŗäM˰ŏʭµáęĜý˰ěù˰äőʭŒĔµğ˰ŗ˰Ŕµý˰ʯōµŋķ˰ġěęù˰ęĕ˰ʭµ˙Þď˰ŗ

äŎ˰ ę˫ʭģù˰ĕŘē˰ĶýʭŒŎ˰ŗ˰üŊʭİŎĂµğù˰˫ĕĚµÝ˰ĂµŰùŗę˰ŏʭµőí˰ěù˰ùę˰üµŊʭİŎ˰ŔÝ˰äőʭĠÝ˰ěù˰ŗ˰ĖŒÝʲäŎ˰Ōʭµő˰ʲĕĚµý

äŒý˰ŏʭáęĜý˰ěù˰ä˙ģʭŕ˰äŋķ˰Őý˰ŏʭ˙Şŋğ˰Őý˰ŁʭĐğù˰Őµý˰Ěŀĸċ˰ěù˰äģĚŃ˰üŕŗ˰Őý˰üŕŗ˰ãĚĄĔþŊùŘýù˰ʯōģʭŕ

ŀĸċ˰ěù˰5äŋČý7˰ŏʭ˙Ĉķ˰Őý˰ŏʭýï˰ŗ˰ĢĈŰĖď˰ŉʭċę˰ěù˰ŗù˰Ĝċ˰ŗ˰Ė˙ĐŎ˰ãĖµŃùŗ˰Ěµ˙ķ˰Őý˰Ė˙ĐŎ˰ŗ˰Ė˙ĐŎ˰Őý˰Ě



ʴʴʴ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēÏōŕĕĜőʭ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼʸ	ʴʴʻ
ĕ˨ĖńőˬʭáĖŰćðăãęùĘáĚŞĕŘŖŰĠŎ˨ŗĂŞĐŞŐŎĚ÷Řğ˨ĖŊùęʭŕ˨ʯŌŦğù˨ęĕ

ĖŖŎãþďüŞŖŊùä˨ŗŕùĚýù˨ĕŗùĕōŞęŘÏ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰Ėµ˙ĐŎ˰ěù˰äŰʭµÞý˰ŔŋŊùĖþķ˰Őý˰ĕʭŰě˰ěù˰ŌʭĤŕ˰Őý˰Üŋ˙ŊùĖþķ˰ŗ˰ĢĈŰĖď˰ŉʭċę˰ěù˰ŗù˰Ĝċ˰ŗ˰Ŕþńķ˰Őý˰äğŘŎ˰ěù

Őµý ĖµŰĜŰ Őý äĠŞķ ŗ ĢĈŰĖď ŉʭċę ěù ŗù Ĝċ ŗ äþŋÝ ęĘŒ˙ŊùŘýù ěù ãĕʭŰě ŏʭĠˎďŘýù ŗ äþŋİŎ ŁʭĐğù Őý

ùĖ˙ŕ˰ĝʭþķ˰Őý˰ŔŋŊùĖþķ˰ěù˰ä÷ʭį˰ãĖķ˰Őý˰ōĈŞŕ˰ŗ˰ûïĕ˰ěù˰ŗù˰Ĝċ˰ŗ˰ĎŊʭħ˰Řýù˰ěù˰äģĚŃ˰ĚŞĈÝ˰Őý˰Ė˙ĐŎ˰ŗ˰äő

˰äµğŘŎ˰Őµý˰Ėµ˙ĐŎ˰ŗ˰äőĖŎ˰ĚĤĸŎŘýù˰ŗ˰äŒ÷ùĖŎ˰ľŞğ˰äýù˰Őý˰ŔŋŊùĖþķ˰Őý˰Ė˙ĐŎ˰Őý˰äŋķ˰ŗ˰ĢĈŰĖď˰ŉʭċę

ŉʭğ˰ĶŊʭį˰ęĕ˰ōČŒŎ˰ŔŋŊù´ʭģʭŎ˰ŗ˰ōČŒŎ˰äŎěęùŘēŏʭŎě˰ŗ˰ʭŕäŎ˰ŏʭķėù˰ŔŎùĕù˰ęĕ˰ãŗ˰
ʭŕ˰ěù˰ĚµŞĻ˰ěù˰ŔµÝ˰ĖµŒÝ

ŔĄĿĚá˰äþŊʭİŎ˰ōŕ˰ĕùĚĿù˰ŐŰùˉý˰ʭŎùŏí˰Ŕę˫ʭģù˰ʭŕĂğù˰˫ĕĚÞő˰ãùŏʭ˙ŕ˕ʲʿ�˃
˔

˨˛ńő˨ěù˨ˬĕʭŀĄğù˨
ŔğŉŘŃʭŕãĚĸģ˨ã

˛Şķʭ˙ğù˰āĕťŗ˰ʭă˰Ő˙Ű˰ŏʭŕʭģĕʭÏ˰ĆĐþŎ˰ěù˰ʯŉŗù˰ûʭĄÝ˰ęĕ˰äýŘńĸŰM˰˫ĕĚµÝ˰˛µńő˰ùę˰ãęʭŞµĠý˰ęʭĸģù

˕˰Ăğù˰ʲŏʭ˙ŕʿ˰�ʾˆ˄	ʿ˂ˀùěù˰
˔ŰŐŗęʯ˰ŔµÝ˰˫ĕŘý˰ûĚķ˰äŋŕʭċ˰ĚĨķ˰äŕʭŀģ˰āʭŰùŗę˰ʯŗù˰ĶþŒŎ˰Ăŀá˰ĖŰʭý

ù˰āʭŞď˰ĚĨķ˰ęĕŔý˰ŗ˰äýŘµńĸŰ˰ãĚĸµģ˰ĖŕùŘģ˰ŐŞŎʭĬŎ˰
Ăğù˰ŔĄģùĕ˰ęùĚŃ˰ãŗ˰ĝĚĄğĕ˰ęĕ˰ûŘĄÞŎ˰āęŘħ

ùěùŰŐęùĚŃ˕˰ŔŋŞþŃ˰ŗ˰ŏʭÝʭŞő˰ĚēʭŀŎ˰ʲĂğùŏʭ˙ŕ˰ʲʿ�ʿˀˆ	ʿˁʽûĚī˰ʯ˔˛Ĉ˙Ŋù˰ʭŕŏʭ˙ŕ˕ʲʿ�ʿˁʽ˰āʭŰùŗę˰ʯ˔

ŏʭĄğùĕ˰ŗĂ˙Þď˰ãʭŕ˕˰ěŘŎíŏʭ˙ŕʲʿ�ʿˀ˃	ʿˀʾ	ʿʿ˃	ʿʾʽěù˰ʯ˔ĚâŰĕ˰ŔµÝ˰Ăµğù˰ãęʭĸµģù˰ŐŞŎʭĬŎ

ŏí˰Ŕý˰äýŘńĸŰğù˰ʭŕŌŦğù˰ĒŰęʭă˰Ŕý˰ĭŘýĚŎ˰ąĕùŘď˰ęĕ˰
Ăğù˰˫ĕĚÝ˰ĕʭŒĄĜŞő˰āʭŞýù˰ŗ˰ęʭĸģù˰Ŕý˰ĕʭŒĄğù˰ĕŘµċŗ

ĕęùĕ˰ęĕ˰
äĬĸýĚķʭģ˰ĕęùŘŎ˰āęʭµþķ˰Ŕµý˰ãĕęùŘŎ˰ęĕ˰ŗ˰Ăğù˰ĦĔĤŎ˰üįʭĔŎ˰ŗˈĚķʭµĤŊù˰ŉŘµńŰ˰ŔµŞĿ˰ŗˇ

äŎ˰ʭŀĄÝù˕˰ĖŒÝŏʭ˙ŕ˰ʲʿ�ˁʽ˄˕˰Ăŋħ˰äýù˰Őý˰ĀŞŎù˰ŏŘ×˰äőùĚķʭģ˰ ę˫ʭýęĕ˰ęʭĸģù˰ěù˰äĬĸý˰ęĕ˰
˔ŏʭ˙ŕ˰Ûęʲ

ʾ�ʿʽʽ˕˰ãĖğù˰ĥĚýù˰Őý˰ĖŞþķ˰ŗ˰ĞŞńŊùñĚŎù˰ŗ˰˔ŏʭ˙ŕʲʿ�ʿʾ˅	ʿʾˆăʭķŦįù˰˔˰äŎ˰Ăğĕ˰Ŕý˰ùęäĖŕĕ


˨ěù˨ˬĕʭŀĄğù˨
ęʭŖ×ĦĔĤŎʭő˨ĶýʭŒŎ

äýŘńĸŰ˰ĒŰęʭă˰ęĕ˰ľĸī˰Ŕİńő˰ŐŞŎęʭŖ×ʯ
Ăµğù˰ĦĔĤŎʭő˰ĶýʭŒŎŰýŘµńĸ˰ä˰Ŕµý˰ĭŘµýĚŎ˰üµŊʭİŎ˰ęĕ

˕˰˛ýʭý˰ŏʭŕʭģĕʭÏ˰ŗ˰ùŘŒŞő˰ŗ˰˛ħŘŎ˰ŏʭŕʭģĕʭÏ˰ʯäőʭŰĚğ˰ŏʭŕʭģĕʭÏŏʭ˙ŕ˰ʲʿ�˅ʾ	˅ʿ˰ōŞńĄµĠŎ˰ ę˫ʭµģù˰ÖŞµŕ˰ʯ˔

ä˙ő˰äĸþŒŎ˰ÖŞŕ˰Ŕý˰ä˙ŞńĄĠŎĚŞĻ˰ʭŰĖŒÝˉäŎ˰ʭŎùŏí˰ŔÝ˰ĕě˰ĝĖď˰ŏùŘă˰˛µńő˰ûŘµĄÞŎ˰äĸýʭŒŎ˰ĝʭğù˰Ěý˰ùę˰ʭŕ

Ŏ˰ęĕʭþĄŎ˰Őŕė˰Ŕý˰ùę˰ĩĚĿ˰ŐŰù˰ĆďʭþŎ˰ŐŰù˰Ŕý˰äýŘńĸŰ˰äĐİğ˰ŗ˰ùęĘá˰ ę˫ʭģù˰
Ăğù˰˫ĕĚÝäĕěʭµğ˰ĖŰʭµģ˰ŔµÝ

ōÝ˰ĂŞ˙ŕù˰ĆďʭþŎ˰ŐŰù˰ãùĚý˰äýŘńĸŰČőíěù˰ʭŰ˰˫ĕŘý˰˛÷ʭŃ˰ãĚă˰ʭµŰ˰ŗ˰˫ĕŘµý˰ĕŘċŘŎ˰äÝĖőù˰üŊʭİŎ˰ŗ˰ĶýʭŒŎ˰ŔÝʭ

Ąēù˰ęĕŞęʭŔĄģùĕʯŔýŏʭ˙ŕ˰Ŕý˰ęʭ×ʭő˰ŐµŰù˰äŋħù˰ĶýʭŒŎ˰Ŕý˰ŉŗù˰ûʭĄÝ˰ŔŎĖńŎ˰ęĕ˰ŗù˰ĖŰʭģ˰
Ăğù˰˫ĕĚÝ˰˫ĖŒĠý˰ʭŕ

ę˫ʭģù˰üŊʭİŎŉŗù˰ûʭĄÝ˰Ŕ˙ċĚă˰ęĕ˰äĄŰí˰
Ăğù˰ŔĄĿę˰ŏʭŞŎěù˰ŔőʭŀğðĄŎ˰ŔÝ˰˫ĕŘý˰˫ĕĚÝʯŔĠŰʭńŎ˰üµŊʭİŎ˰ŐŞý˰ãù

őù˰ãĕŘĸĠŎ˰ŗ˰äýŘńĸŰ˰ÛĚĄĤŎʯäĄŰí˕˰Ăğù˰ŔĄēùĕĚÏ˰đęŘŎ˰ŗĕ˰ŐŰù˰ĽŦĄēù˰ĕęùŘŎ˰ĚÝė˰Ŕý˰ŗ˰˫ĕùĕ˰ŌʭČŔ˙ċĚă



ʴʴʵ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϭϵͲϭϭϴ
�ƌŝƚŝƋƵĞ�ŽĨ�ƚŚĞ�/ŶĨůƵĞŶƚŝĂů�WĞƌƐƉĞĐƚŝǀĞ�ŽĨ�:ƵĚĂŝƐŵ�ĂŶĚ��ŚƌŝƐƚŝĂŶŝƚǇ�ŽŶ�/ƐůĂŵ͕�,ĂƌĂůĚ�^ƵĞƌŵĂŶ

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ęʭăŰ˰ĒŰäýŘńĸʯʾˀˁʿ˰ʲʾ�ʾʽʽ˰Ōŗę˰ŗ˰ŏʭµőŘŰ˰ŏʭŕʭµģĕʭÏ˰ŗ˰ŏʭŞőʭőŘŰ˰ʯĖŒŕ˰ŏʭŕʭģĕʭÏ˰Ŕý˰ĭŘýĚŎ˰üŊʭİŎ˰ęĕ˰
˔

˕˰äýŘńĸŰ˰ĜŞőŏʭ˙ŕ˰ʲʾ�˅ˀ	ʾˁˀŎ˰Ŕý˰ä˙ŞńĄĠŎ˰ ę˫ʭģù˰˔Ăğù˰˫ĕĚÞő˰ĕŘē˰˫ĕʭŀĄğù˰ĕęŘŎ˰ĶýʭŒˉ˰Ő˙ī˰ęĕ˰ʭŎù

ŊʭİŎäŎ˰ŗù˰üĻ˰äăùęʭģù˰Ŕý˰ŏùŘăŞńĄĠŎĚŞōĂĿʭŰ˰Ăğĕʯù˰ęĕ˰Ŕ×ĚáŰʭČŒ˰ŔµÝ˰ĕęùĕ˰ĕŘµċŗ˰˛ÞµĤŎ˰ŐµŰù˰ĜµŞő

ä˙ő
ĕùĕ˰ĦŞĔĤă˰ùę˰ĶýʭŒŎ˰äŕʭŀģ˰ʭŰ˰ûŘĄÞŎ˰ĵŘő˰ŏùŘă

Ŏ˰ĕęŘŎ˰ŐŰù˰ęĕ˰ʭ˙ĠăŘŕäŘáŰĖ˰ʲˈŏí˰ ę˫ʭµýęĕ˰äýŘµńĸŰ˰ŔµÝ˰ĚâŰĕ˰˛ŋŎ˰ŗ˰ŏʭőŘŰ˰ŗ˰ĖŒŕ˰ĒŰęʭă˰Ŕý˰Ķċùę˰ʭµŕ

ä˙ő˰ʯĂğù˰˫ĕĚÝ˰ĂþĐħí˰ĘēðŎ˰ŔÝ˰ōŞőùĕ
Ăµğù˰ŔµĄĿę˰ŐŞý˰ěù˰ûʭĄÝ˰ŉŗù˰Ă˙ĠŃ˰ŔŎĖńŎ˰ŏŘ×˰ʯ˫ĕŘý˰ŔØőˇ


˕˰ʯäĄŰí˰Ŕ˙ċĚăęʭăŰ˰ĒŰäýŘńĸʯʾˀˁʿ˰ʲʾ�ˀʾ˰
˔ŰýŘńĸä˰äăùęʭµþķ˰ʭµý˰ĖµŒŕ˰ŏʭŕʭģĕʭÏ˰Ŕý˰ĭŘýĚŎ˰ĆďʭþŎ˰ęĕ

˰ŏŘ×ˈŔĄŀá˰ĖŒŕ˰ŏʭŰʭőùĕĖőùˇ˕ŏʭ˙ŕʲʾ�˅ˁ	˅ˆ	ˆʿ˰ŐµŰù˰àµŒŕĚĿ˰ěù˰ĆµĐý˰Ŕµý˰ŗ˰˫ĕĚµÝ˰ěʭĻí˰ùę˰ŐĔğ˰˔

Ĕý˰ęĕ˰
Ăğù˰ŔĄēùĕĚÏ˰ŐŞŎěĚğ˕˰äýŘńĸŰ˰ĜŞő˰ŏʭŞőʭőŘŰ˰Ŕý˰ĭŘýĚŎ˰Ģŏʭ˙ŕ˰ʲʾ�ˆ˂ę˫ʭµģù ÖŞŕ ŏŗĖý
ˍ
ʭþŰĚńă ˔

˰ęʭµćí˰äµĿĚĸŎ˰Ŕý˰ĞÐğ˰ŗ˰ŏʭőí˰ä˙ŋķ˰ęʭćí˰ŗ˰ŌŘŋķ˰ĚÝė˰Ŕý˰ʯĕŘē˰˫ĕʭŀĄğù˰ĕęŘŎ˰ĶýʭŒŎ˰Ŕý˰ōŞńĄĠŎĚŞĻ˰ʭŰ˰ōŞńĄĠŎ

˛ĨĿ˰ùę˰˫Ėµģ˰ĚµÝė˰ęʭćí˰ŗ˰ŔĄēùĕĚÏ˰


ŗ˰ĝęŘĻʭĈŞĿ˰ʯĭùĚńğ˰ʯĝŘŒŞŊʭċ˰ʯĭùĚńý˰ęŘŖĤŎŔý˰Ŕµý˰ęʭµĄŀá˰ŗ˰˛µĨĿ

á˕˰Ăğù˰˫ĕĚÝ˰äĿĚĸŎ˰ęʭĄŀŏʭ˙ŕŔý˰ĝŘŞ˙ŋİý˰ŏŘőʭŃ˰ûʭĄÝ˰ěù˰Ōŗę˰ŗ˰ŏʭőŘŰ˰ŏʭŕʭģĕʭÏ˰ĆĐþŎ˰ęĕ˰ãŗ˰
˔˰ŏùŘŒķ

ŏʭµ˙ŕ˕˰Ăµğù˰˫ĕĚµÝ˰˫ĕʭŀĄµğù˰˔ĝŘŀŋŞĿ˕˰ŏʭŞőʭőŘŰ˰˫ʭģĕʭÏ˰ŐŞŊŗù˰Ōʭő˰ĚÝė˰ęĕ˰ĕŘē˰ĶþŒŎ˰ʲʾ�ˁˀ˰ŐµŰù˰ęĕ˰ŗù˰
˔

ĕŘē˰ěù˰ĞÏ˰ęùĖŎʭő˰đęŘŎ˰ŏŘØ˙ŕ˰ĢĔýˉ˰Őý˰Ė˙ĐŎ˰Őý˰ŌʭĤŕ˰üĄÝ˰ěù˰ĖŰʭý˰ãĚþį˰äŒĸŰ˰ŔµÝ˰äµþŋÝ˰ü÷ʭğ

ŏí˰ěù˰ōŰĖő˰Őýù˕˰Ėµģʭý˰˫ĕĚµÝ˰˫ĕʭŀĄµğù˰ʯ˫ĕĚÝ˰ĕʭŰ˰ʭŕŏʭµ˙ŕ˰ʲʾ�ˀʾ˰Ŕµý˰ĭŘµýĚŎ˰üµŊʭİŎ˰ęĕ˰ŐŞµŒØ˙ŕ˰ãŗ˰
˔

Ŕý˰ʭŒý˰ŏʭőí˰ŏʭŒŞĤőʭċ˰ŗ˰ŏʭŞğęʭÏ˰äŕʭģĕʭÏĚĨăŰĎ˰ĕʭŒĄµğù˰ʯŔµĄĿĚá˰ŏʭµğʭŒģ˰üµĠő˰ěù˰ŔÝ˰äăʭķŦįù˰Ŕý˰ʯĕŘē

˕˰Ăğù˰˫ĕĚÝŏʭ˙ŕ˰ʲʾ�ʾ˂˅
˔

˨ěù˨ˬĕʭŀĄğù˨
ĊŒÏäŕʭŀģ˨ĶýʭŒŎ

ĕ˰ěù˰äÞŰ˰ŔÝ˰äŋŰťŔýĶİŃęŘį˙őäŏùŘăĕĚÝ˰ĕʭ˙Ąķù˰äýŘńĸŰ˰ĒŰęʭă˰Ŕýʯ˰ěù˰˫ĕʭŀĄğùäŕʭŀģ˰ĶýʭŒŎ
Ăğù

ŔýęŘįãŔÝä˙ő˫ĕŘý āʭýŘĄÞŎ ŗù ĶýʭŒŎ
ˍ
ʭĨĔĤŎ ŔÝ Ăŀá ŏʭŒŞ˙įù ʭý ŏùŘă˰łµŰĚį˰Ŕµý˰āťŘµńŒŎ˰˛ńő˰ʭŰ˰Ėőù

äŕʭŀģˉäŎ˰ ę˫ʭµģù˰ĕŘē˰ĶýʭŒŎ˰Ŕý˰ĚĄ˙Ý˰ĕŘē˰ûʭĄÝ˰ŐĄŎ˰ęĕ˰ãŗ˰ùĚŰěµŋċ˰ęĕ˰˛ÞµĤŎ˰ŐµŰù˰ŗ˰ĖµŒÝ˰ŔµÝ˰ŉŗù˰Ė

ŔĄĿę˰ŐŞý˰ěù˰ŏí˰ŔŎĖńŎʯäŎ˰ōĤ×˰Ŕý˰ĚĄĤŞý˰ãŗ˰āʭķŦįù˰ěù˰äĤĔý˰ŔÞŒŰù˰Ěý˰ĩĚĿ˰ŔÞőí˰ĚâŰĕ˰ŔŋøĠŎ˰
ĕęŘē

˫ĖŞŒģ˰ŗ˰āùĖŕʭĤŎ˰ʯãĕĚâőʭŖċ˰ŔČŞĄőĖµģʭý˰˫ĕŘµý˰ŗù˰ĕŘµē˰ōŞńĄĠŎ˰ãʭŕˉŔý˰ʯûʭµĄÝ˰ŐĄµŎ˰ęĕ˰ʭµŎù˰āęĖµő

Ŕµý˰ŏùŘĄý˰ʭă˰Ăğù˰˫ĖŎí˰ŗù˰āùĖŕʭĤŎ˰ěù˰ä˙ŞńĄĠŎ˰ġęùĜáĚµý˰˛µŞŊĕ˰ùę˰ŏí˰ĶİŃęŘį˰ĶµþŒŎ˰ŔµÝ˰ĂµĠőùĕ˰ŐµŰù

äĨĔģ˰āùĖŕʭĤŎ˰ŗù˰āʭķŦįùŔµý˰ûʭµĄÝ˰ŐĄµŎ˰ęĕ˰ʭķĖµŎ˰ŐŰù˰ĖŕùŘģ˰
Ăğù˰˫ĕŘý˰ġùęŘį˫ĖµŒÝùĚÏ˰ęĕ˰ŗ



ʴʴʶ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēÏōŕĕĜőʭ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼʸ	ʴʴʻ
ĕ˨ĖńőˬʭáĖŰćðăãęùĘáĚŞĕŘŖŰĠŎ˨ŗĂŞĐŞŐŎĚ÷Řğ˨ĖŊùęʭŕ˨ʯŌŦğù˨ęĕ

ĖŖŎãþďüŞŖŊùä˨ŗŕùĚýù˨ĕŗùĕōŞęŘÏ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰ŔµµŎĖńŎĖµµŋċĖńŎ˰ęĕ˰ŗ˰ĶýʭµµŒŎ˰ěù˰ĆµµĐý˰ŗ˰ŌŗĕµµŎäŰʭµµŞĿùĚļċ˰ûʭµµĄÝ˰ŔˈŏùĖµµŋþŊùˇĕŘµµċŘŎĂµµğù˰
ęĕ

ŔŎĖńŎˈŏùĖŋþŊùˇäŎĖŰŘá˰ʲˈęĕěʭĻíäőùŘċʭÏŔýĚŀğŌĕʭŖőŗãʭŕĚŀğŐŎĄğŘŞÏŔĄĤá˰ōőĖµőʭŎ˰ęŗĕ˰ŗ˰Ŕ

ĂĿʭŰ˰ŔŎùĕù˰Őįŗ˰ěùʯäŎĚý˰ĕŦý˰ŏí˰ěù˰ãĕĚŎ˰Ŕý˰˫ʭáĚŕ˰ŔÝ˰ŌĕŘý˰ŏʭŒ×˰ĞÏŌĕęŘēʯ˰ġĚŖģ˰ŗ˰ĢŒįŗ˰ěù˰ùę˰ãŗ

äŎ˰ĢğĚÏ˫ʭâőí˰ŗ˰ˉŌĕŘ˙őäŎ˰ŐŎ˰ãùĚý˰ùę˰ĕŘē˰˫ʭâŰʭċ˰ŗ˰ŐŖŞŎ˰ŔÝ˰ĢµğĚÏ˰ĢŒŞŎěĚğ˰ŏʭ˙ŕ˰ěù˰ùę˰ŗù˰ʯĂŀá

äŎŗ˰ûĚķ˰ěù˰ŏí˰ŏʭŒÝʭğ˰ŗ˰Ăğù˰ĜŞ×˰ŔØőí˰ĂĤÝ˰ŗ˰


˰ʯŌĕŘ˙őÝ˰ōČķŞŏʭĖµőù˰äŊʭµŕù˰äőĖŞŎʭµģí˰ûí˰ʯ




ʭČőíÛʭµģŘÏ˰ěù˰ŔÝ˰ʭČőí˰ʭăŏʭµőíäŎ˰ĢµğĚÏ˰Ŕµįʭďù˰˔ęŘµŎù˕˰ŏʭµŰʭÏ˰Ŕµý˰ŁŘµŋĔŎ˰ŔµÝ˰ōĄµĠőùĕ˰ŗ˰


ŌĕŘµ˙ő

ä˙őĖŒÝˇ
˕ʯäýŘńĸŰʯŏùĖŋþŊùʾˁʿʿ˰ʲʾ�ʾ	ʿ
˔

˰ěù˰äĬĸýġęùĜáʭŕãĂğù˰ęʭþĄķù˰ĖŃʭĿ˰ãŗˉäŎ˰ĞŰęĕù˰Őý˰ĞŰęĕù˰ŏĖģ˰ŔĄĤÝ˰ŏʭŰĚċ˰ęĕ˰ʲĖŰŘáˈ˰Ŕµý

˰ŔĄŀá˰äĠÝ˰5äğʭþķ˰ãĕʭŕ7˰äğŘŎ˰ʯûĚļŎ˰ŌĕĚŎ
ĕʭĄğĚĿ˰ãŗ˰ĕĜőˇ˕ŏʭ˙ŕʲˁʽ˂˔ŔÝä˙ő˰ĦĔĤŎĖµŒÝʯ

˰ŏʭµáĚá˰Ŕý˰ŏŗęʭŕ˰ŐĄĿę˰ŏʭŰĚċ˰ęĕ˰
ûĚļŎ˰ŐŞŎěĚğ˰ęĕ˰ʭŰ˰˫ĕĚÝ˰āʭŃŦŎ˰Ċď˰Ěŀğ˰ŏʭŰĚċ˰ęĕ˰ùę˰ûĚļŎ˰ŌĕĚŎ

ʭģ˰ěùäŎ˰ĂŰùŗę˰ŔĸŃùŗ˰ŏùĖŕŉí˰ěù˰ãĕĚŎĚŞÏ˰ŔÝ˰ĖŒÝ˫ĕŘµý˰Ěµŀĸċ˰Őý˰äĠŞķ˰˫ùĚ˙ŕ˰ŔÝ˰üŋŖŎʯùĕ˰Ěµþē˰ùĚµŎ˰ĕ

˕ŏʭ˙ŕ˰ʲˁʿˆ˔äŎ˰äĄŰùŗę˰ʯĕʭþķ˰Őý˰ŏʭĠĻ˰ʯŏŘŎðŎ˰ ę˫ŗĕ˰ęĕ˰ŏʭğùĚē˰äŊùŗ˰ěù˰ʭŰ˕˰ĕęŗíŏʭ˙ŕʲˁ˂ʿ
˔

ŰŔĄĿʭʭŕ

˰ĂŞĸŃùŗ˰ŐŰù˰Ŕý˰˫Ėģ˰ĚÝė˰üŊʭİŎ˰˛ŞŋĐă˰ŗ˰äğęĚý˰ʭýŎäğęŞō˰ŔÝŔ×Ěáù˰ęŘµő˰ãùęùĕ˰Ŕµ˙ŕ˰äµŖŊù˰ŏʭŰĕù

˰ŉěʭő˰ŉʭĸĄŎ˰ĖőŗùĖē˰ĽĚį˰ěù˰ŗ˰ĖŒĄĠŕ˰Ėďùŗ˫ĖģĖőù˰ãùęùĕ˰ŗĂŕʭþģʭŕ˰ĖŒĄĠŕ˰äŰ˰łŰĖµĨă˰ùę˰ĚµâŰĕ˰ōŕ˰ŗ

ŎäĖŒŒÝʯ˰äŊŗ
ˍ
ʭŎŗĜŊĖőęùĖő˰ĚâŰĖ˙ŕ˰ġĚĄĠá˰ęĕ˰ãĚŞćðă˰ŗ˙őäŏùŘă˰ĂĿĚŰĘÏŏí˰ěù˰äµÞŰ˰ŔÝʭµăŗĕ˰ěù˰ʭµŕã

Ŕ˙ŕ˰ŗ˰ŔĄĿĚŰĘÏ˰ĚŞćðă˰ĚâŰĕŏí˰ěù˰ùę˰ĢăùęŘĄğĕ
Ăğù˰ŔĄĿĚá˰ʭŕ

˰ŏʭŃĚĤĄĠŎŏĕĚÝ˰ĕęùŗ˰ʭýŐŰù˰äĸğ˰ŔŖþģŎäĖŒŒÝʯÏ˰ŗ˰ĖŒŒÝ˰ŔċŘă˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ŏʭŰĕù˰ĶĿʭŒŎ˰ŔýĚþŎʭŞ

ŌĚÝùN˰ěù˰ĚćðĄŎ˰ùęě˫ŘŎíʭŕ˰ĂŞĐŞµĠŎ˰ŗ˰ĕŘµŖŰ˰ŐŞµý˰ÛĚĄµĤŎ˰Ŕµİńő˰ŔÝ˰āùęŘă˰ŗ˰ĖŒőùĖý˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ã

˰ùę˰ŌŦğù˰ŗ˰ĖŒŕĕ˰˫Řŋċ˰ŌŦğù˰ęĕ˰ęùĘáĚŞćðă˰ùę˰ĂğùŌùŗęùĕ
ĖŒŒÝ˰ĕùĖ˙ŋŃ˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰ˰ĒŰęʭă

˰ŔÝ˰ĖőĕŘý˰ęŗʭý˰ŐŰù˰Ěý˰ŐŞŒØ˙ŕùĖē˰ŉŘğęN˛Þµģ˰Ŕµý˰ùę˰ĢŒŰĕ˰ŔÝ˰Ăģùĕ˰˛Űʭ˙ă˰ŔĤŞ˙ŕ˰ʯ˰ĕŘµŖŰ˰ŐµŰĕ


ĂĿʭŰ˰ŉʭńĄőù˰ĂŰĕŘŖŰ˰ěù˰ŌŦğù˰ŗ˰ĕęŗíęĕŔ˙ŕŌĚÝù˰ŉŘğę˰ōĻ˰ŗ˰ōŕN˰ŌŦµğù˰ŐŰĕ˰ŔÝ˰˫ĕŘý˰ĽŘİĸŎ˰ŐŰù˰Ěý

ŞŰí˰ĝʭğù˰Ěý˰ùęŔŰʭÏ˰ĕŘŖŰ˰ŐŔŋÝʭģ˰ŗ˰ĖŰʭ˙ő˰ãĜŰę
Ėŕĕ˰ęùĚŃ˰ĂŰĕŘŖŰ˰ʭý˰àŒŕʭ˙ŕ˰ʯùę˰ŌŦğùŰŔĄĿʭʭŕ˰łŞńĐă˰ã

˰ŏʭĤőŎäĖŕĕ˰ŔÝ˰ŏʭŃĚĤĄĠŎ˰ĖŒĄĠŕ˰ŌŦğù˰ŐŰĕ˰ľŞĸĬă˰ŉʭþőĕ˰Ŕý˰āʭŖþµģ˰ľŞĸµī˰ĶýʭµŒŎ˰ěù˰˫ĕʭŀĄµğù˰ʭý˰ŗ

˰ĂþĠő˰ŏíĚŃ˰Ŕý˰Ėĸý˰ŗ˰˫ĕĚÝ˰ŐŰĕ˰ĕęùŗ˰ùę˰ĕŘēŎäĖŒŕĕ




ʴʴʷ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϭϵͲϭϭϴ
�ƌŝƚŝƋƵĞ�ŽĨ�ƚŚĞ�/ŶĨůƵĞŶƚŝĂů�WĞƌƐƉĞĐƚŝǀĞ�ŽĨ�:ƵĚĂŝƐŵ�ĂŶĚ��ŚƌŝƐƚŝĂŶŝƚǇ�ŽŶ�/ƐůĂŵ͕�,ĂƌĂůĚ�^ƵĞƌŵĂŶ

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ŔČŞĄőãĚŞá

Ėģ˰äĸğ˰łŞńĐă˰ŐŰù˰ęĕʯĕŰ˫ʭáĖʭŕ˰ŔµŊʭńŎ˰ęĕ˰˫Ėģ˰čĚİŎ˰ãˈ˰ŗ˰ĕŘµŖŰ˰ĶýʭµŒŎ˰ĝʭµğù˰Ěµý˰ŔµŞŊŗù˰ŌŦµğù

ĂŞĐŞĠŎˇʯʯŐŎĚ÷Řğ˰ĖŊùęʭŕ˰ŏʭŞŎĖőùŰŔµĤŏùęŗ˰äµőíĚŃ˰ŌŘµŋķ˰ ě˫ŘµďµğęĚýĕęŘŎĕĚµŞá˰ęùĚµŃ˰äĕ˰
˫ĕùʭµŕ˰ã

ĚĴőĕęŘŎ˰āʭĸŊʭİŎ˰˫ùę˰ěùŔőʭĔýʭĄÝù˰ĢŞĿ˰ęùĜýù˰ěù˰˫ĕʭŀĄğù˰ʭý˰ŗ˰ãĶ˙ċęŗí˰łŞńĐă˰ěù˰˛ħʭď˰ŔČŞĄő˰
ĖőĖģ˰ã

˰ŔÝ˰Ėģ˰ŐŰùŐŎĚ÷Řğ˰ŗʭŃĚĤĄĠŎ˰˫ʭáĖŰĕ˰ŔÝ˰ÛŘÝ˰ŗ˰ŏŗĚÝ˰ŏŘØ˙ŕ˰äőěĖŋáäŎ˰ĎŞµīŘă˰ùę˰ĚŖŰ˰ŐµŰĕ˰ʯĖµŒŕĕ

˰ŏí˰ġĚĄĠá˰ŗ˰ŔŞŊŗù˰ŌŦğù˰ęĕ˰ęùĘáĚŞćðă˰ùę˰ĂŞĐŞĠŎ˰ŗ˰ĕŘŖŰŎäĖŒőùĕ˰ŗµğù˰ùę˰ŌŦĂőŘµĤēüŋį˰ŗŌŘµŃùĚá

˰äĿĚĸŎŎäĖŒŒÝ˰ĚĴő˰Ŕý˰
Ăğù˰˫Ėģ˰˫ĕùĕ˰ĒğʭÏ˰˛Şħù˰ĶýʭŒŎ˰ŗ˰ŏíĚŃ˰āʭŰí˰ʭý˰ŔÝŎäĖğęùµŰŐ˰ŏʭŃĚµĤĄĠŎ˰Ŕµý

˰Ŕµý˰Ėµĸý˰ŗ˰˫ĕĚµÝ˰ŐµŰĕ˰ĕęùŗ˰ùę˰ĕŘē˰āʭŖþģ˰ľŞĸī˰ĶýʭŒŎ˰ěù˰˫ĕʭŀĄğù˰ʭý˰ŗ˰ĖŒĄĠŕ˰ŌŦğù˰ŐŰĕ˰ľŞĸĬă˰ŉʭþőĕ

˰ĂþĠő˰ŏíĚŃŎäĖŒŕĕ


ù˰ĂµŞ˙ŕù˰Ŕý˰ŔċŘă˰ʭý˰ŏʭŰʭÏ˰ęĕ˰ĂŰĕŗĖµĐŎ˰ĢŕŗÚµÏ˰ŐµŰù˰ęĕ˰ŔµÞŒŰù˰˛µŞŊĕ˰Ŕµý˰ŗ˰ŏí˰ŐŞµŞþă˰ŗ˰ĆµĐý˰ŐµŰ

˰ŔµÝ˰ãĕùĚĿù˰Ŕý˰
Ėģ˰˛ŎʭÝ˰ŐŞŞþă˰ěù˰ĶőʭŎ˰äőʭŎě˰ŗ˰äķŘīŘŎŔŃŦķĖµŒŎ˰ŔµŒŞŎě˰ŐµŰù˰ęĕ˰łµŞńĐă˰ŔµýʯĖŒĄµĠŕ

˰ĕʭŖŒĤŞÏŎäĕĕĚáʯ˰āʭŰùŗę˰ĶŎʭċ˰ŗ˰ĶŞğŗ˰ŔĸŊʭİŎ˰ʭý˛ŕùýŞĂEäĔŰęʭµă˰üĄÝ˰ŗʯ˰ùę˰ŏùęùŘµáęĜý˰ŏí˰˫ʭáĖµŰĕ

Ý˰ŐŞŞþă˰ĥŘĨē˰ŐŰù˰ęĕĖŒŒˉŔÝùĚ×˛ŕùýŞĂE˰ŏĕĚµÝ˰äŒĻ˰ãùĚý˰ĶþŒŎ˰ŐŰĚĄŖý˰ŗ˰ĖŒĄĠŕ˰äĸŃùŗ˰ŏùĖŒ˙Ĥőùĕ

˰äķŘīŘŎ˰Ěŕ˰ęĕ˰ãĚĤý˰ōŋķĖŒĄĠŕ




ʴʴʸ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēÏōŕĕĜőʭ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼʸ	ʴʴʻ
ĕ˨ĖńőˬʭáĖŰćðăãęùĘáĚŞĕŘŖŰĠŎ˨ŗĂŞĐŞŐŎĚ÷Řğ˨ĖŊùęʭŕ˨ʯŌŦğù˨ęĕ

ĖŖŎãþďüŞŖŊùä˨ŗŕùĚýù˨ĕŗùĕōŞęŘÏ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĶýʭŒŎ

ʾ
˰ʯōŰĚÝ˰ŏíĚŃŔ˙ċĚă˰ʲĖŖŎĖ˙ĐŎ˰ʯĖőŗĕťŘĿãŏíĚńŊùęùĕ˰ʯĚÞŊùŰō˕ĚĄĿĕāʭĸŊʭİŎęʭăŰĒŗĽęʭµĸŎ

ŎŦğùä˔ʯʲŏùĚŖăʾˁʾ˂


ʿ
íŰäĄʯŕùĚýùĖ˙ĐŎŞōʯŔ˙ċĚăʲęʭăŰ˰ĒŰäýŘńĸʯùĕęʯŏùĚŖăʲŏùĚŖăʾˀˁʿ


ˀ
ōŞŕùĚµµýù˰ŔµµŊʭńŎ˰Ėµµńő˰ʯãĖµµŖŎ˰ʯäáĖőěʭµµğ˰ʯĝʭµµþķ˰ʯäµµŖŊùMŏíĚŃ˰ʯŏŘĄµµğĚŰʭĿ˰ŔĄµµģŘő˰äµµŕŗÚÏ

˰ŉʭğ˰ʯŏʭğʭŒģęŗʭēʾ˂˰ ę˫ʭ˙ģ˰ʯʿ˅˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˰ʯʾˀˆˆ


ˁ
ʯãŗĖýŐ˙ďĚŊùĖþķʯĵʭĿĕʯŏʭğʭŒģęŗʭē˰ĚýùĚý˰ęĕ˰ŏíĚŃ˰ěù˰ʲŔµ˙ċĚăµğŞĖµĠďŞŐʯãĖŞµğŏʭĄµğí

ʯãŘīę˰ĝĖŃĖŖĤŎ˰ʲʾˀ˅ʿ


˂
ʭŞýʯāŋķʯäˈĒŰęʭă˰äğęĚýĶýʭŒŎ˰ıʭĐŊ˰Ŕý˰äýŘńĸŰ˰ãęʭâőˇʯŔŎʭŒĤŕŗÚÏʯäŎŦµğù˰ŏĖ˙ă˰ĒŰęʭă

ʾˀˆʽ
ġ

˃
ʯʭğęʭÏĹŗĚĿʯŏʭğʭŒģęŗʭēʯäâŒŕĚĿ˰āʭĸŊʭİŎ˰ŗ˰äőʭĠőù˰ŌŘŋķ˰˫ʭâĤŕŗÚÏ˰ʯŏíĚŃ˰Ķ˙ċ˰ŗʾˀˆʽ


˄
ʯäńŞĿŘăĠďŞŐ˰ʯˈÝŌŦğù˰ŗ˰ĂŞĐŞĠŎ˰ʯĂŰĕŘŖŰ˰ûʭĄˇʯĂŀŕŏʭ˙ğí˰ʯʾˀ˅˂


˅
ʯĉĚċ˰ʯĚŊŘ×ˈŏíĚŃ˰ŐŰŗĖă˰ŗ˰Ķ˙ċˇ˰ʯÏĢŕŗÚʭŕʯŏíĚµŃ˰ŗĚµ˙ŋŃ˰ęĕ˰äýĕù˰ŗ˰äĔŰęʭă˰ãµģ˰ ę˫ʭ˙ʺ˰ʯ

ʿʽʾʽ


ˆ
ʯĕŗùĕ˰ʯŏùĚþČőęˈ˰äĔŰęʭă˰ĢŕŗÚÏŔŀŊòŎʭŕãĕŘµŖŰ˰ŏʭ˙Ąŀá˰ãˇʯĢŕŗÚÏʭµŕ˰ʯäĔŰęʭµă˰ã˰ ę˫ʭ˙µģ

ˁʽ˰ʯʾˀˆ˄


ʾʽ
ʯĕŗùĕ˰ʯŏùĚþČőęˈ˰ãʭķĕù˰ĕęćðăŞĘµÏĚŰĚĕŘµē˰ŐŞµĤŞÏ˰ŏʭµŰĕù˰ěù˰ŌŦµğù˰ãˇʯāʭµĸŊʭİŎäµĄĿĚĸŎ˰ęĕ

˫ʭâĤőùĕäŎŦğù˰ãʭŕʯ˰ ę˫ʭ˙ģ˃ʾ˰ʯʾˀˆˀ


ʾʾ
˰ʯŐŎĚ÷ŘğĖŊùęʭŕʯˈŊŗù˰ŌŦğùŞŔĠŎ˰ĶýʭŒŎ˰ĝʭğù˰ĚýŞĐä˰ŗŰĕŘŖãˇʯĢŕŗÚÏʭŕ˰äýĕù˰ŗ˰äĔŰęʭă˰ã

ʯŏíĚŃ˰ŗĚ˙ŋŃ˰ęĕġ˄˰ʯʿʽʾʽ


ʾʿ
÷ʭĬŃäʯĖĸğ˰ʯʭīęĖ˙ĐŎãʯĕ˰Ėńő˰ʯĖ˙ďùŰ˫ʭáĖěĖŋáŰĚŖě˫ŘŎí˰ĝʭµþĄŃù˰ĕęŘŎ˰ęĕʭµŕã˰ěù˰ŌŦµğù

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


ʾˀ
ʯãĖŖŎ˰ʯäĐŊʭħĸŎʭċĖČĠŎäʯĖ˙ĐŎ˰ʯĚńŎãʯĖµ˙ďù˰ʯˈĂµŀá˰ęĕ˰ĂŞĐŞµĠŎ˰ŗ˰ŌŦµğù˰ãŘáŗ

üŞğí˰äģĚâő˰ʲĚħʭĸŎ˰ŏùĚŰùäĄēʭŒģˇʯĢŕŗÚÏ˰ ę˫ʭ˙ģ˰ʯäőʭŰĕù˰ãʭŕʹ˰ŏʭĄĠŎě˰ŗ˰ĜŞŰʭÏ˰ʯʴʶʼʷ


ʾˁ
ŌʭŞŋŰŗ˰ʯãęŘĨŊùʯ˰ʯ˔ęʭĐþŊù˰´ùęŗ˰ʭ˙ŞĿ˰˫ĜČŒ˙Ŋù˰ŉʭ˙ķťù˕˰ŔŞþŞŋĨŊù˰ûŗĚĐŊù˰ĒŰęʭăʿʽʽˁ


ʾ˂
įĕŘ˙ĐŎ˰ʯäőʭńŊʭʯăĚÏäý˰ʯęʭĤĄőù˰äŎʭŖğ˰ĂÝĚģ˰ʯŏíĚŃ˰ěù˰ãŘʭċʲäý˰ʯŌŘğ˰Íʭ×ʭă




ʴʴʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�KƌŝĞŶƚĂůŝƐƚƐ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϱ;ϮϵͿ͕�W͗ϭϭϵͲϭϭϴ
�ƌŝƚŝƋƵĞ�ŽĨ�ƚŚĞ�/ŶĨůƵĞŶƚŝĂů�WĞƌƐƉĞĐƚŝǀĞ�ŽĨ�:ƵĚĂŝƐŵ�ĂŶĚ��ŚƌŝƐƚŝĂŶŝƚǇ�ŽŶ�/ƐůĂŵ͕�,ĂƌĂůĚ�^ƵĞƌŵĂŶ

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

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʾ˃
˰ĖŞğ˰ʯäŰʭþįʭþįĠďĖ˙ĐŎŞŐʯ˙ŊùŞŏùĜʯŏíĚńŊù˰ĚŞĠŀă˰äĿāùęʭµĤĄőù˰ŐŞµğęĖŎ˰ŔµĸŎʭċ˰äŎŦµğù

ě˫ŘďʯŔŞ˙ŋķōŃʲʾˁʾ˄Ł


ʾ˄
ʯŐĠď˰Őý˰˛ĬĿ˰ʯäğĚþįĶ˙ČŎþŊùŞŏʭ˰āùęʭĤĄőù˰ʯŏíĚńŊù˰ĚŞĠŀă˰äĿŗĚĠēĚħʭőŏùĚŖă˰ʯʲʾˀ˄ʿ


ʾ˅
ĖŋáěĚŖŰĝʭŒâŰù˰ʯʯĝęĕę˫ʭýęĕ˰äŰʭŕʯŌŦğùōċĚĄŎʲŋķäńőäŏùĚµŖă˰ʯĚŞâőʭ˙Ý˰ʯãŗĜŒŎ˰ʲ˰Íʭµ×

˰ʯŌŗĕʾˀ˂˄


ʾˆ
ŏùĚŖă˰ʯŔŞŎŦğťù˰üĄÞŊùęùĕ˰ʯŔőŘ˙ő˰ĚŞĠŀă˰ʯĚħʭő˰ʯãěùĚŞģ˰ŌęʭÞŎʲʾˀ˄ˁ


ʿʽ
ãĚ˙âĄőŘŎʯ˰ʯāùŗĠŎ˰ŗ˰ŏʭőʭ˙ŋĠŎ˰´ùęí˰ĕęŘēĚýŞĐŞʯŏʭŎŦğù˰àŒŕĚĿ˰ĚĤő˰ĚĄĿĕäʯ˰ʲŏùĚŖăʴʶʺʶ


ʿʾ
ãĚ˙âĄőŘŎʯÏ˰Ė˙ĐŎ˰ʯāùŗŞğ˰ŗ˰ĚþŎʭŞĂµğʭʯęùĖµŎʲŔµ˙ċĚăûʭĄÝ˰ʯ˫ĕùě˰äµŊùŗ˰˛Şķʭ˙µğùµģŗĚĿä

ŏùĚŖă˰ʯŔŞŎŦğùʲʾˀˁˁ


ʿʿ
ʯä÷ùęŘőŐĠĐŎʯˈŏíĚŃ˰ęĕʭĨŎ˰ ę˫ʭýęĕ˰ęęĖĿ˰ŌʭŞŋŰŗ˰˫ʭáĖŰĕ˰äğęĚý˰ŗ˰Ėńőˇ˰ʯĢŕŗÚÏŔµŎʭő˰ĽęʭµĸŎ

äőíĚŃʯģę˫ʭ˙ʿˆʯʾˀˆ˃


ʿˀ
ʯäýŘńĸŰʯĖ˙ďùʯŏùĖŋþŊùʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕýŞāŗĚ˰ʲʾˁʿʿ


ʿˁ
Ė˙ďù˰ʯäýŘńĸŰʯęʭăŰ˰ĒŰäýŘńĸʯʯŔŞ˙ŋĸŊù˰üĄÞŊùęùĕýŞāŗĚʲʾˀ˄ˆ


��� &URQH��3��������,VODP��-XGHR�&KULVWLDQLW\�DQG�%\]DQWLQH�,FRQRFODVP��,Q�-6$,�LL

��� *ROG]LKHU�� ,JQD]� �������� ,QWURGXFWLRQ� WR� ,VODPLF� 7KHRORJ\� DQG� /DZ�� 7UDQV�� %\ $QGUDV�

DQG�5XWK�+DPRUL��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

��� 6XHUPDQQ�� +DUDOG�� Ā'HU� E\]DQWLQLVFKH� (QGNDLVHU� EHL� 3VHXGR�0HWKRGLFXV�ā2ULHQV

&KULVWLDQXV���������������̢����

��� 6XHUPDQQ�� +DUDOG�� Ā-XGHQ� XQG� 0XVOLPH� JHPDV� FKULVWOLFKHQ� 7H[WHQ� ]XU� =HLW

0XKDPPDGV� XQG� LQ� GHU� )UXK]HLW� GHV� ,VODPV�ā ,Q� $QQlKHUXQJ� DQ� GDV� )UHPGH�;;9,��

'HXWVFKHU�2ULHQWDOLVWHQWDJ�YRP�����ELV�����������LQ�/HLS]LJ��HGLWHG�E\ +ROJHU�3UHLVVOHU�

DQG�+HLGL�6WHLQ�����̢�����6WXWWJDUW�������

��� 6XHUPDQQ��+DUDOG��Ā6HEHRVÿ %HULFKW� XEHU� GHQ� ,VODP�ā ,Q� 6SUDFKH� XQG *HLVW�� 3HWHU

1DJHO�]XP�����*HEXUWVWDJ��HGLWHG�E\�:DOWHU�%HOW]��8WH�3LHWUXVFKND��DQG�-XUJHQ 7XEDFK��

���̢�����+DOOH�DQG�:LWWHQEHUJ������

��� 6XHUPDQQ��+DUDOG��'LH�JHVFKLFKWVWKHRORJLVFKH�5HDNWLRQ�DXI�GLH�HLQIDOOHQGHQ�0XVOLPH LQ�

GHU�HGHVVHQLVFKHQ�$SRNDO\SWLN�GHV����-DKUKXQGHUWV��)UDQNIXUW��0DLQ��������



ʴʴʺ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃŕŗÚÏä˨ŉʭğ˨ʯŏʭğʭŒģęŗʭēÏōŕĕĜőʭ˨ˬęʭ˙ģ˨ʯʵʼ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼʸ	ʴʴʻ
ĕ˨ĖńőˬʭáĖŰćðăãęùĘáĚŞĕŘŖŰĠŎ˨ŗĂŞĐŞŐŎĚ÷Řğ˨ĖŊùęʭŕ˨ʯŌŦğù˨ęĕ

ĖŖŎãþďüŞŖŊùä˨ŗŕùĚýù˨ĕŗùĕōŞęŘÏ
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%LEOLRJUDSK\

��� 7KH� +RO\� 4XUDQ�� WUDQVODWHG� E\� )RRODGYDQG��0RKDPPDG�0HKGL�� 'DU� DO�4XUDQ� DO�.DULP�

�2IILFH�RI�,VODPLF�+LVWRU\�DQG�6WXGLHV���7HKUDQ�������

���$\DWL��0RKDPPDG�,EUDKLP��WUDQVODWLRQ��7DULNK�<DJKRXEL��'DU�7HKUDQ��7HKUDQ�������

��� (ODKL�� $EEDV�� 6D]DQGHJL�� 0HKGL�� &ULWLTXH� RI� WKH� DUWLFOH� RI� $EUDKDP� �$6�� ZULWWHQ� E\�

)LUHVWRQH�� dŚĞ� YƵƌΖĂŶ� ĨƌŽŵ� KƌŝĞŶƚĂůŝƐƚƐ� WŽŝŶƚƐ� ŽĨ� sŝĞǁ�� 9ROXPH� ���� 1XPEHU� ���� 6SULQJ� DQG�

6XPPHU������

���%DGDYL��$EGXO�5DKPDQ��'HIHQGLQJ� WKH�4XU
DQ� DJDLQVW�2ULHQWDOLVWV�� WUDQVODWHG� E\� 6H\\HG�

+RVVHLQ�6H\\HG��$VWDQ�4XGV�5D]DYL��0DVKKDG�������

���%D\DW��$OL���6WXG\�RI�<DTXEL�KLVWRULRJUDSK\�LQ�WHUPV�RI�VRXUFHV���-RXUQDO�RI�WKH�+LVWRU\�RI�

,VODPLF�&LYLOL]DWLRQ�������

��� 3DUVD�� )RURXJK�� 2ULHQWDOLVWV� DQG� &ROOHFWLRQ� RI� WKH� 4XUDQ�� ,QVWLWXWH� RI� +XPDQLWLHV� DQG�

&XOWXUDO�6WXGLHV�������

���7DZILTL��+XVVHLQ���%RRN�RI�-XGDLVP��&KULVWLDQLW\�DQG�,VODP���6N\�:HHN�������

��� 6FKRHOHU�� JUHJRU�� �&ROOHFWLRQ� DQG� &RPSLODWLRQ� RI� WKH� 4XU
DQ��� +LVWRULFDO� DQG� /LWHUDU\�

5HVHDUFK�LQ�WKH�5HDOP�RI�WKH�4XU
DQ��1R����������

��� 5DQMEDUDQ�� 'DYRRG�� �+LVWRULFDO� 5HVHDUFK� RQ� WKH� &RPSRQHQWV� RI� -HZLVK� 'LVFRXUVH���

+LVWRULFDO�5HVHDUFK��1R�����������

���� 5DQMEDUDQ�� 'DYRRG�� �5HMHFWLRQ� RI� WKH� FODLP� RI� ,VODP� EHLQJ� LQIOXHQFHG� E\� LWV� SUHYLRXV�

UHOLJLRQV���(SLVWHPRORJLFDO�6WXGLHV�LQ�,VODPLF�8QLYHUVLWLHV��1R�����������

����6XHUPDQ��+DUDOG�� �(DUO\� ,VODP�%DVHG�RQ�&KULVWLDQ� DQG� -HZLVK�6RXUFHV���+LVWRULFDO� DQG�

/LWHUDU\�5HVHDUFK�LQ�WKH�5HDOP�RI�WKH�4XU
DQ��YRO����������

����4D]DHL��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������

����6DOHKL��0HKGL��0DVMHG�H�-DPHL��0RKDPPDG��0RJKDUL��$KPDG�� �7KH�'LDORJXH�RI� ,VODP�

DQG�&KULVWLDQLW\� LQ� &RQWHPSRUDU\� ,UDQ�� $� 3DWKRORJLFDO� 3HUVSHFWLYH��� 5HOLJLRXV� 6WXGLHV��1R�� ���

)DOO�DQG�:LQWHU������

����$O�6XUL��:LOOLDP��+LVWRU\�RI�WKH�&UXVDGHV��$O�$PDO�$O�0DQMD]D�)LPD�%H\UD�$O�%DKDU��������
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����7DOHJKDQL��0DKPRXG��D�/LJKW�RI�WKH�4XUDQ��3XEOLVKLQJ�&RPSDQ\��%LMD��7KLUG�(GLWLRQ��%LWD�

���� 7DEDWDEDL�� 6H\\HG� 0RKDPPDG� +XVVHLQ�� $O�0L]DQ� )L� 7DIVLU� $O�4XUDQ�� ,VODPLF�

3XEOLFDWLRQV�RI�WKH�6HPLQDU\�7HDFKHUV�$VVRFLDWLRQ��4RP�������$+�

���� 7DEDUVL�� )DGO� ,EQ� +DVVDQ�� 0DMPD� 
DO�%D\\DQ� IL� 7DIVLU� DO�4XUDQ�� 1DVHU� .KRVURZ�

3XEOLFDWLRQV��7HKUDQ�������

���� *ROG]LKHU�� ,JQDV�� /HVVRQV� DERXW� ,VODP�� 7UDQVODWRU�� $OL� 0DQDJKL� 0DQ]DYL�� .DPDQJLU��

7HKUDQ��6HFRQG�(GLWLRQ�������

����0DNDUHP�6KLUD]L��1DVVHU��7DIVLU�1RPRQHK��,VODPLF�/LEUDU\��7HKUDQ�������

����0RQWJRPHU\��:DWW��7KH�FODVK�RI�0XVOLP�DQG�&KULVWLDQ�YLHZV��,VODPLF�&XOWXUH�3XEOLVKLQJ�

2IILFH��7HKUDQ�������

���� 0RQWJRPHU\�� :DWW�� 0XKDPPDG� WKH� 3URSKHW� DQG� WKH� 6WDWHVPDQ�� WUDQVODWHG� E\� ,VPDLO�

9DOL]DGHK��,VODPLF�%RRNVWRUH��7HKUDQ�������

����1RXUDLH��0RKVHQ�� �&ULWLTXH� DQG� VWXG\�RI�:LOOLDP�)HGHUHU
V� YLHZ� RQ� WKH� VRXUFHV� RI� WKH�

4XU
DQ���-RXUQDO�RI�4XUDQLF�.QRZOHGJH��1R�����������

����<DTXEL��$KPDG��$O�%XOGDQ��'DU�$O�.LWDE�$O�$OPL\HK��%HLUXW�������

����<DTXEL��$KPDG��7DULNK�<D
TXEL��'DU�DO�.LWDE�DO�$OPL\HK��%HLUXW�������

����&URQH��3���������,VODP��-XGHR�&KULVWLDQLW\�DQG�%\]DQWLQH�,FRQRFODVP��,Q�-6$,��LL

����*ROG]LKHU�� ,JQD]� �������� ,QWURGXFWLRQ� WR� ,VODPLF�7KHRORJ\� DQG�/DZ��7UDQV��%\�$QGUDV�

DQG�5XWK�+DPRUL��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

����6XHUPDQQ��+DUDOG��³7KH�%\]DQWLQH�(QGHDYRU�DW�3VHXGR�0HWKRGLFXV�´�2ULHQV�&KULVWLDQXV�

��������������±����

����6XHUPDQQ��+DUDOG���-XGHDQ�DQG�0XVOLP�JHPDV�FKULVWOLFKHQ�7H[WHQ�]XU�=HLW�0XKDPPDGV�XQG�

LQ�GHU�)UXK]HLW�GHV�,VODPV���,Q�$QQlKHUXQJ�DQ�GDV�)UHPGH��;;9,��'HXWVFKHU�2ULHQWDOLVWHQWDJ�YRP�����

ELV�����������LQ�/HLS]LJ��HGLWHG�E\�+ROJHU�3UHLVVOHU�DQG�+HLGL�6WHLQ�����±�����6WXWWJDUW�������

����6XHUPDQQ��+DUDOG���6HEHRV
�%HULFKW�XEHU�GHQ�,VODP���,Q�6SUDFKH�XQG�*HLVW��3HWHU�1DJHO�

]XP�����*HEXUWVWDJ��HGLWHG�E\�:DOWHU�%HOW]��8WH�3LHWUXVFKND��DQG�-XUJHQ�7XEDFK�����±�����+DOOH�

DQG�:LWWHQEHUJ������

���� 6XHUPDQQ�� +DUDOG�� 7KH� KLVWRULFDO�WKHRORJLFDO� UHDFWLRQ� WR� WKH� LQIDPRXV�0XVOLPV� LQ� WKH�

(GRFHQH�DSRFDO\SWLF�RI�WKH��WK�$QQLYHUVDU\��)UDQNIXUW��0DLQ��������


