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/LIHVW\OH� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� WRSLFV� LQ� VRFLRORJ\�� HGXFDWLRQDO�
VFLHQFHV��HWKLFV�DQG�HFRQRPLFV��7KH\�XVH� WKH�FRQFHSW�RI� OLIHVW\OH� WR�H[SODLQ�
VRFLR�FXOWXUDO�EHKDYLRUV�WKDW�W\SLFDOO\�UHIOHFW�WKH�FRPSOH[�UHDOLW\�RI�EHKDYLRUV�
DQG�HYHQ�DWWLWXGHV� LQ� VRFLHW\�� ,VODPLF� OLIHVW\OH� UHIHUV� WR� WKH� W\SH�RI� OLIHVW\OH�
WKDW�KDV�RULJLQDWHG�IURP�WKH�WHDFKLQJV�RI�WKH�4XU
DQ�DQG�KDGLWKV��,Q�WKLV�DUWLFOH��
DIWHU�UHIHUULQJ�WR�WKH�UHVHDUFK�EDFNJURXQG��WKH�FXUUHQW�OLIHVW\OH�RI�0XVOLPV�LQ�
WKH� IDFH� RI� WKH� FXOWXUDO� :HVW� LV� GLVFXVVHG�� WKHQ� WKH� EDVLFV� RI� WKH� ,VODPLF�
OLIHVW\OH� DUH�PHQWLRQHG� LQ� WKUHH� VHFWLRQV�� �IDLWK� DQG� LQFOLQDWLRQ��� �EHKDYLRU��
DQG� �FXOWXU� DQG� VRFLW\���7KHQ� WKH� IRXQGDWLRQV�RI� WKH�:HVWHUQ� OLIHVW\OH� KDYH�
EHHQ�LQWURGXFHG�LQ�WKUHH�ZD\V���KHGRQLVP����SRZHULVP��DQG��XWLOLWDULDQLVP���

7KLV�DUWLFOH��ZKLFK�KDV�EHHQ�VWXGLHG�E\�GHVFULSWLYH�DQDO\WLFDO�PHWKRG��KDV�
FRPH�WR�WKH�FRQFOXVLRQ�WKDW�WKH�4XU
DQ�KDV�EHHQ�DEOH�WR�HQWHU�LQWR�DOO�DVSHFWV�
RI�OLIH�ERWK�PDWHULDOO\�DQG�VSLULWXDOO\�E\�RUJDQL]LQJ�DQG VKDSLQJ�WKH�GDLO\�OLIH�
RI� WKH�HDUO\�,VODPLF�FRPPXQLW\�DQG� LQWURGXFH� WKH�4XU¶DQ� WR�GLIIHUHQW� VRFLR�
FXOWXUDO�HQYLURQPHQWV�LQ�D�VKRUW�SHULRG�RI�WLPH��7KH�FRPSUHKHQVLYHQHVV�RI�WKLV�
GLYLQH� ERRN� LV� VXFK� WKDW� LW� LV� FRQVLGHUHG� DV� D� PRGHO� DQG� D� VRXUFH� IRU� WKH�
,VODPLF�OLIHVW\OH�RI�FRQWHPSRUDU\�PDQ�

.H\ZRUGV� ,VODPLF�OLIH��4XUDQLF %DVLF 3ULQFLSOHV�RI�OLIH��:HVWHUQ�FXOWXUH�

��'DWH�RI�UHFHLYLQJ� ���6HSWHPEHU�������'DWH�RI�DSSURYDO� ���'HFHPEHU������
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯʭĄĠŎě˨ŗ˨ĜŞŰʭÏ˨ŏʴʶʼʼĥ˨ʯʲʼµʵʻ
�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕�W͗ϵͲϮϴ

ʴʳ
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ˮĖŞÞ×

ÜþğʯäáĖőěěùĆďʭþŎōŖŎęĕŌŘŋķŔĸŎʭċäğʭŒģʯŌŘŋķʯäĄŞýĚăŌŘŋķäŃŦēùŗŌŘŋķãĕʭµĨĄŃù

Ăğù
ŌŘŖŀŎÜþğäáĖőěùęãùĚýŐŞŞþăãʭŕęʭĄĿęäâŒŕĚĿµäķʭ˙ĄċùŔýęʭÝäŎĖőĚýŔµÝŘő
ˍ
ʭµķĚâőʭµĤő

ĂŞĸŃùŗ˫ĖŞØŞÏʭŕęʭĄĿęŗäĄďġĚâőęĕŔĸŎʭċĂğù
ĕùĚŎěùÜþğäáĖőěʯäŎŦµğùŏíĵŘµőěùÜþµğ

äáĖőěĂğùŔÝěùě˫ŘŎíãʭŕŏíĚŃŗāʭŰùŗęŔ˙Ĥ×ĚğŔĄĿĚáĂğù
ęĕŐŰùʯŔŊʭńŎĞÏěùę˫ʭģùŔýŔŒŞĤŞÏ

ʯĢŕŗÚÏÜþğäáĖőěäőŘŒÝŏʭőʭ˙ŋĠŎęĕŔŖċùŘŎʭýûĚĻäâŒŕĚĿčĚİŎ˫ĖµģʯĞÐµğäőʭµþŎÜþµğ

äáĖőěäŎŦğùęĕŔğĢˑĔýˈäőʭ˙ŰùŗäµĤŰùĚáˇʯˈãęʭµĄĿęˇŗˈäµâŒŕĚĿŗäķʭµ˙ĄċùˇĚµÝė˫ĖµŰĕĚá

Ăğù
ĞÏŏíěùäőʭþŎÜþğäáĖőěäýĚĻęĕŔğüµŊʭŃˈāĘµŊäŰùĚáˇʯˈāęĖµŃäŰùĚáˇŗˈĶµŀőáäŰùĚˇ

äĿĚĸŎ˫ĖģĂğù
ŐŰùŔŊʭńŎŔÝʭýġŗęäŀŞħŘăµäŋŞŋĐă˰äğęĚý˰ĕęŘŎęùĚŃĄĿĚáŔĂğùŗŔýŐŰùŔµČŞĄő

ĂğĕŔĄĿʭŰĂğùŔÝŏíĚŃŔĄĠőùŘăĂğùěùłŰĚįŏʭŎěʭğäŕĕŗ˛ÞµģŏĕùĕŔµýäáĖµőěĚ˫µŎěŗęŔµĸŎʭċ

ŔŞŊŗùŏʭőʭ˙ŋĠŎŔýıʭĐŊãĕʭŎŗãŘŒĸŎęĕŌʭ˙ăĕʭĸýùäáĖőěĕęùŗĕŘģŗŏíĚŃùęęĕÜŰě˫ʭýäőʭŎě˫ʭăŘÝ

ŔýĮŞĐŎãʭŕäâŒŕĚĿµäķʭ˙ĄċùäăŗʭŀĄŎäĿĚĸŎĖŒÝŔÝċĂŞĸŎʭŐŰùûʭĄÝäőʭ˙ğíŔýŔµőŘáãùĂµğù

ŔÝãùĚýÜþğäáĖőěäŎŦğùŏʭĠőùĚħʭĸŎĜŞőŘâŊùŗäĸþŒŎäğʭğù˫ĕĚ˙ģäŎĕŘģ


ŏʭáÙùŗʲãĖŞŋÝÜþğʯäáĖőěʯäŎŦğùʯäýĚĻʯäőʭþŎʭŕĕĚÞŰŗę


˰
ʲĂĿʭŰ ęĕ˨ĒŰ ęʭăʿʿ�ʽ˃�ʾˀˆˆ˰ŗ˨ĒŰ ęʭăġĚŰĘÏʲʽʾ�ʾʽ�ʾˀˆˆ


ʾ˰
ĤőùĕęʭŞ˰ŗ˰ŘĬķŕŞøĂ˙ŋķäĸŎʭċĀŀİĨ˙Ŋùä˙ŊʭĸŊùŞʲĀPMBHVNDQGDUOR#PLX�DF�LU
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áĖőě˨ÜþğäŎŦğùäýĚĻ˨ŗäőʭþŎ˕äŗę˨ŗʭŕĕĚÞŰ˔

ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎ
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ŔŎĖńŎ

ÜþğʯäáĖőěäÞŰěùĆďʭþŎōŖŎęĕäŎŘŋķěù˛ŞþŃŔĸŎʭċäğʭŒģʯŌŘŋķʯäĄŞýĚăŌŘŋķµŃŦēùäŗ

ŌŘŋķãĕʭĨĄŃùĂğù
ŐŰùʯŔŊŘńŎōĄĠŞğ˫ĖŞØŞÏãùĂğùŔÝĚýĝʭµğùŔµĤŰĖőùãʭµŕʯŏʭµŰĕùüŕùĘµŎŗ

üăʭÞŎŏŘáʭőŘáęĕŏʭŖċ˛ÞģäŎĕĚŞá
ěùãęŘŎùŔÝãùĚýĚĤýěùŔĄģĘáĕęŘµŎĂµŞ˙ŕùʯ˫ĕŘµýÜþµğ

äáĖőěŗĂēʭğĚŰěãʭŕŏíĂğù
ŌŘŖŀŎˈÜþğäáĖµőěˇ�OLIH�B�VW\OH��ʭµŰˈûŘŋµğùÿʭµŞĐŊùˇùęãùĚµý

ŐŞŞþăãʭŕęʭĄĿęʯäâŒŕĚĿäķʭ˙ĄċùŔýęʭÝäŎĖőĚýŔÝ
ˍ
ʭķŘőĚâőʭĤőĂŞĸŃùŗ˫ĖŞØŞÏʭŕęʭĄĿęŗäĄďġĚâő

ęĕŔĸŎʭċĂğù


ʴ
ŔŒŞĤŞÏĢŕŗÚÏ

ŔýıʭĐŊʯäĔŰęʭăĢğĚÏěùãʭŒĸŎäáĖőěŗ7ÜþğäáĖőě˰5äĤğĚÏŔýĂŎĖŃāʭŞďĂŰĚĤýĂğù

ŗę˫ùŘ˙ŕĖŒŎěʭŞőŏĖŞğĚÏŗĂĠċãŘċŗěùĒğʭÏýˉĂğù˰ ˫ĕŘʭŎùĒğʭÏŔýŏíŔĄĠýŔýěĚįĢŒŞýĂþµĠő

ŔýʯĕŘēłŊʭēŗŏʭŖċŗ˫ĖŰĖÏãʭŕŏíāŗʭŀĄŎ˫ĕŘýĂğù
ŐŞŒØ˙ŕãʭĬĿĕùěíʭŰ˰ ŔĄĠýĆĐýŗĕʭńĄőùęĕ

Ěŕę˫ŗĕŔý˰ŔŒŞŎěĖģęŗäˑáĖŒŊʭýčĚįŐŰùŔŋøµĠŎŗġŦµăãùĚµýŔµýĂµğĕŏĕęŗíĒµğʭÏŏíʭµŰĕŘµÝęŗ

āŘÞĠŎŏĕęùĘáŏíęĕĚĄĠýŰęʭăĒÜ˙Ý˫ĕŘ˙őĂğù


ŔýıʭĐŊŔńýʭğŐŰŗĖăŗŔ÷ùęùāʭńŞńĐăęĕŐŰùŔŒŞŎě˕ŏŘµŎùĚŞÏÜþµğäáĖµőěäŎŦµğù˔ʯãęʭµćíŔµŋ˙ċěù

ŔŊʭğęãĚĄÝĕˈĢŊʭ×ãʭŕÜþğäáĖőěäőíĚŃŗŔĄŞőęĖŎʭýĖŞÝðăĚý˫ĕùŘőʭµē˰ˇĮµğŘă˰ ŔµÝĚµþÝùãĕŘµ˙ĐŎŔµý

ŔĄģęĚŰĚĐă˫ĖŎíęĕĂğù
ęĕĕęŘŎÜþğäáĖµőěĚþŎʭµŞÏŌŦµğùNěùĚµĴŒŎŏíĚµŃŗʯāʭµŰùŗęäýʭµĄÝŔµýōµŋŃ

ĕùŘċĖ˙ĐŎŘŊęĖŒÞğùŔĄģŘő˫ĖģĂğù˰
ˈÜþğäáĖµőěęĕŔŀŞĐµħŔŰĕʭČµğˇʯľŞŊðµăäŰʭµīęãĖµŒċĚŞýŗ

ˈÜþğäáĖőěäŎŦğùŗęùĜýùĢČŒğŏíˇʯľŞŊðăĖ˙ĐŎäőʭŰŗʭÝùęäŎŏùŘăŌʭőĕĚý˰
äŊŗŏŘŒÝʭăãĚµćùĂµĐă

ŏùŘŒķˈáĖőě˰ÜþğäŎŦğùäýĚĻ˰ŗˉäőʭþŎäŗę˰ŗŰʭŕĕĚÞˇŔýŔĄģęĚŰĚĐă˫ĖŎʭŞőęĕĂğù


ʵ˨
äáĖőě˨Üþğ˨ŌŘŖŀŎ

ˈÜþğäáĖőěˇãĚŞþĸă˛ÞĤĄŎěùŗĕ˫ÙùŗˈÜþğˇŗˈäáĖőěˇĂğùŔÝãùęùĕęʭýäŰʭµŒĸŎ˫ÚµŰŗãù

ęĕĕĜőŏùĖŒ˙ĤőùĕŌŘŋķŔĸŎʭċäğʭŒģʯŌŘŋķʯãĕʭĨĄŃùŌŘŋķʯäĄŞýĚăäŃŦēùŗ


Ăğù
ĖŒ×ĚŕŌŘµŖŀŎ

äďŦİħùŐµŰùʯĚµŞþĸăěùŘµĄĐŎãùęʭŞµĠý˫ĕĚĄµĠáŗäŰťʭµýęùĕęŘµēĚýʯĂµğùäµŊŗŔµ˙ŕľŰęʭµĸăŗ

äăʭĐŞīŘăŔÝãùĚýŐŰùĚŞþĸăĚÝė˫ĖģʯęĕŉŘįãʭŒĸŎãŘļŊŐŰùĚŞþĸăĂğùŗʭýĂµŃĕ˛µŎʭÝäŎŏùŘµă

ŏʭķėùĕŘ˙őŔÝĮńĿĚŞþĸăäŒĿŗä˙ŋķŏíĩŘķʯ˫ĖģäŊŗŔýıʭµĐŊŔµĤŰęʯãùãʭµŒĸŎãŘµļŊŏíĚµŞŞļă

˫ĕĚÞőĂğù
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˫ÙùŗˈÜþğˇęĕĂļŊŔýãʭŒĸŎġŗęʲʯ˫ŘŞģʯěĚµį˫ùęŗʯōµğęʯ˫ĖµķʭŃûŘŋµğùŗ


˫ĖµŎíĂµğù

˕ʯŐŞĸŎàŒŕĚĿäğęʭĿʯŐŞĸŎʾˀ˄ʾʲŌ�ʾ˅ʾ˅ˉʯãęŘőùàŒŕĚĿßęĜýʯŐĔğʾˀ˅ʿʲ˂�ˁʽʾ˃˔


˫ÙùŗˈäáĖőěˇĜŞőęĕʯĂļŊŔýãʭŒĸŎʯĚ˙ķʯäőʭáĖµőěʯāʭµŞďʯŐĄµĠŰěʯāĚµģʭĸŎ˫ĖµőěŏĕŘýŗ




Ăğù˕ʯŐŞĸŎàŒŕĚĿäğęʭĿʯŐŞĸŎʾˀ˄ʾʲʿ�ʾ˄˂ˀ˔


ŔŊŘńŎˈÜþğäáĖőěˇĚĳʭőŔýŗĕüŋİŎĂğùʲŌĕĚŎŔ×ŌʭČőùäŎĖŒŕĕŗŔőŘâ×ŌʭµČőùäŎĖµŒŕĕʱ

ŐŰùŗĕʯĢğĚÏãùĚýŔ˙ŕě˫ŘďãʭŕŏŘáʭőŘáʯãĕĚĿʯäáĕùŘőʭēʯäŋŎŐŞýäŋŋ˙ŊùŗĮŞĐŎäĄµĠŰěŗĜµŞő

Ŕ˙ŕĕʭĸýùŏŘáʭőŘáʯãĕʭþķʯäķʭ˙ĄċùʯãĕʭĨĄŃùʯäğʭŞğʯäâŒŕĚĿķʯä˙ŋʯäŃŘńďʯäĄģùĖŖýʯäŕʭµĿę

ʯäĐŰĚŀăãĚŒŕŗ


ŗ˰ęĕŔ˙ŕŔħĚķãʭŕāŗʭŀĄŎãęùĕĚÝŗãęʭĄŀáěùäáĖőěĕĚýęʭÝĕęùĕ


ŔýęŘįʯäþŰĚńăęĕŔ˙ŕľŰęʭĸăĕʭŰ˫ĖģěùãŘğüďʭħŏùĚĴőę˫ʭýęĕˈÜþğäáĖőěˇʯäŎŏùŘµăŗĕ

ŌŘŖŀŎùęĂĿʭŰŔÝŔĄþŊùĚŕŗĕĜŞőŔý˫ÙùŗˈÜþğˇäŎĚýĕĕĚá
ĔőʲĂĠŌŘµŖŀŎʯāĖµďŗŐŰĖµýʭµŒĸŎŔµÝ

ÜþğʯäáĖőěĂŰʭÞď˫ĖŒŒÝěùŔķŘ˙ČŎãùěùʯĚħʭŒķäáÚŰŗʭŕŗŔŀŊòŎĂğʭŕŔÝōÝĢŞýŗʯŔµýŔµőŘáãù

ŌʭĴőĖŒŎʭýōŕĭʭþăęùŔĄģùĕŗÜŰ˛ÝùęŔýĕŘċŗäŎĕęŗí
ĕŘċŗäőʭáÙùŗĖŒőʭŎˈŔķŘ˙ČŎˇʯˈŔĤŞŋÝˇŗ

ˈŘâŊùˇŏʭĤőěùŐŰùüŋİŎĖőęùĕ˰ˉŌŗĕʲŌŘŖŀŎʯĜŰʭ˙ăŐŰĖýʭŒĸŎŔµÝĕʭµĐăùŗŌʭĴőãĖµŒŎʯŐµŰù˛µÝùęěù

˛ÝãʭŕĚâŰĕùĖċŗĜŰʭ˙ĄŎäŎĕěʭğ
ĕŘċŗäőʭáÙùŗŏŘØ˙ŕˈĜŰʭ˙ĄŎˇʯˈĦĔĤŎˇʯˈĦĔµĤŎ˫ĖŒŒÝˇ

ŗˈäýʭĄ˙ŕˇĂŰʭÞďěùŐŰùŔĄÞőĕęùĕ


ĚŞþĸăÜþğʯäáĖőěŔķŘ˙ČŎãùěùŔħĚķʯʭŕʭŕęʭĄĿęŗʭŕęʭĄŀáęĕě˫ŘďãʭŕľµŋĄĔŎĂµğùŔµÝĕę

äáĖőěŔŒŰĕʭŖő˫ĖģĂğù
ĚýĝʭğùŐŰùʯľŰĚĸăĕùĚŎěùˈÜþğäáĖőěäŎŦğùˇŏíĵŘőěùÜþğäáĖőě

ĂğùŔÝěùě˫ŘŎíãʭŕŏíĚŃŗāʭŰùŗęŔ˙Ĥ×ĚğŔĄĿĚáĂğùˉäŒĸŰŔµķŘ˙ČŎãùěùŔµħĚķãʭŕʭµŕęʭĄĿęŗ

ʭŕęʭĄŀáęĕě˫ŘďãʭŕʯãĕĚĿʯäáĕùŘőʭēʯäŋŎŐŞýäŋŋ˙ŊùŗęĕĕʭĸýùŏŘáʭőŘáãĕʭþķʯʯäğʭŞğʯäķʭ˙Ąċù

ʯãĕʭĨĄŃùãĚŒŕŗ


ĂğùŔÝěùōŞŊʭĸăŏíĚŃŗĂŒğŔĄµğʭēĚýŗęĕäáĖµőěĚµĤýŔµŒŰĕʭŖő˫ĖµģĂµğù

˕ʯãĕŘ˙ĐŎäğęĚý˫ʭâŰʭċōŋķęĕÜþğäáĖőěäőíĚŃʯʾˀˆ˂ʲʾˆ�˂˃µ˂˅˔


ŔĄþŊùŏùĖŒ˙ĤőùĕäýĚĻĜŞőę˫ʭýęĕˈÜþğäáĖőěˇľŰęʭµĸăäµŀŋĄĔŎŔµ÷ùęù˫ĕŘµ˙őĖµőù
ĕĚµŀŊíĚµŊĕíʯ

ŏùŗęĝʭŒģʯäőʭ˙Ŋíę˫ʭýęĕÜþğäáĖőěĚŞýʭĸăãĕĖĸĄŎĕęùĕŗùäŎĖĠŰŘőʲˈÜþğʯäáĖµőěäµĤŎäµŋÝ

ĕĚĿŔýęŘĴŒŎŏĖŞğęŔýĽùĖŕùŗŔþŋĻĚýāŦÞĤŎĂµğù
ĂµēęĕÜþµğäáĖµőěãùęùĕŔµĤŰęäŰʭŕęĕ

äÝĕŘÝĂğùŗġĚâőãʭŕĕĖĸĄŎĕĚĿùęĂĐăĚŞćðăĕŘēĕęùĕŗäâőŘµâ×ŔµýŌʭµČőùŏĖőʭµğęľŰʭµĳŗ

äáĖőěùęŐŞŞĸăäŎĖŒÝˇ˕ʯäőʭŰŗʭÝÜþğäáĖőěäŎŦğùŗęùĜýùĢČŒğʯŏíʾˀˆʿʲ˅˅˔




˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʵʻ
áĖőě˨ÜþğäŎŦğùäýĚĻ˨ŗäőʭþŎ˕äŗę˨ŗʭŕĕĚÞŰ˔

ŘŊęĖŒÞğù˨ĕùŘċ˨Ė˙ĐŎ

ʴʶ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ʶ˨
ÜþğäáĖőěäőŘŒÝŏʭőʭ˙ŋĠŎęĕŔŖċùŘŎʭýûĚĻäâŒŕĚĿ

ěŗĚŎùěùŗĕãŘâŊùāŗʭŀĄŎÜþğäáĖőěäŎŦğùŗäýĚĻŐĔğŔĄŀáäŎĕŘģ
ÜþğäáĖµőěŌĕĚµŎ

ʭŎęĕŉʭğĖħĚŞēùęʭ×ĕāťŘĐăłŞ˙ķŗŔĤŰęùĕãùę˫ĖģĂµğùŗę˫ùŘµ˙ŕŔŋøµĠŎʯĝʭµ˙ăʯĕęŘµēĚý

ʯġĚŰĘÏʯĕĚįŔŋýʭńŎʭŰäĄĠŰĜ˙ŕŏʭŞŎàŒŕĚĿäŎŦğù˰ µµʯäµőùĚŰùĕŗęŗàµŒŕĚĿäµýĚĻŗäŰʭµÏŗęùŔµÝ

˛ŎʭďĕĖČăŗŔĄŞőęĖŎʯĂğùčĚİŎ˫ĕŘýŗěŘŒŕōŕŐŰùĵŘīŘŎęĕüµŋŃāťŘµĐăãĚµÞĿ˰ µµäµâŒŕĚĿ

ŔĸŎʭċęùĚŃĕęùĕ


ûĚĻäâŒŕĚĿʭýäőʭþŎ˫ĕʭŎùĚáäŰʯʯäŰùĚáĕĚĿĂŊʭħùāĘŊäőùŘŞďŗ˫ĕʭŀĄµğùěù˛µńķãęùĜµýùŗʭµý

ãĚÞŀăŔÝęĕʯŏíŏʭĠőùĒĠŎ˫ĖģäŎĖŕùŘēãʭċùĖēùęĕĚŞâýŗŔýāęŘħãĕŘµċŘŎüďʭµħōµŋķŗ

˫ĕęùŗʯāęĖŃŔ˙ŕĜŞ×ùęęĕĽĚĨăŗÜŋ˙ăĕŘēĕęŗíęĕ
ŔĄŞőęĖŎÜþğäáĖőěäħʭēùęʭńŊùäµŎĖµŒÝ

ŔÝäŒĄþŎĚýĂŞþĠőŃŦēùäĂğù


ęĕʯûĚĻĽĖŕäŰʭµŖőěùčĚµįĆµĐýÜþµğäáĖµőě
ˍ
ʭĿĚµħŔµĤŰĖőùãʭŕ˛ăęʭÝ˰ŔőʭŰŘċĕŘµğãʭµŕ

ŔŰʭŎĚğãęùĕŗĂÝĚģãʭŕßęĜýãĖŞŊŘăʯĂğùãùĚýʯŔőŘ˙ő˛÷ŘŎʭğęĕ˰ ŏŘĄâŒŞĄőʭŕûʭµĄÝˈĢŊʭ×ãʭµŕ

ĂŰŘŕęĕʭÞŰĚŎíˇʯĂŞńĿŘŎŌʭĴőäğʭŞğʭµÞŰĚŎíùęęĕĂŰŘŕʯãěʭµğʭµýĕŘµċŗęŘµĬďĕùĚµĿùĕĖµĸĄŎ

ēäċęʭʭýʯŌŘğęāùĕʭńĄķùŗàŒŕĚĿãʭŕāŗʭŀĄŎŗäŕʭáĕʭĬĄŎʭýäŎʭµ˙ăŏʭµŖċˈäŰʭµÞŰĚŎíŏĕĚµÝ

©$PHULFDQL]DWLRQª�ŏíʭŕäŎĖőùĕ˰
ŔýŐŰùʭŒĸŎŔÝʭŎʭýʯŐŰĕʯüŕĘŎàőęĂµğŘÏŗãŘµŎʭ˙µģãęʭµÝ

ʯōŰęùĖőĮńĿäŰʭÞŰĚŎíäáĖőěĖŞŒÝ˕ÜþğäáĖőěäŰʭÞŰĚŎíŔĄģùĕĖŞģʭý˔


ûĚĻ˫ĖŞģŘÝĂğùʯĒŰęʭăãĖŰĖċʭýġĚâőŗĂŰŘŕě˫ʭăãùùęãùĚýŏʭĠőùōŃęʯĖőĜýŉʭµĈŎùʯŔµØŞő

ʯĚáĖŰʭŕãĚőʭŕʯŐýĚÝŔőęʯŏŘŒáŏùŘģŗŘÝŘĿŌùĖÝĚŕŔýãŘĐőŔýŐŰùĩęʭĸăę˫ʭģùŔĄģùĕĖµőù
ěùãŘµğ

ʯĚâŰĕŔÝʭČőíěùŏùĚŰùŔĸŎʭċãùŐŰĕęùĕŗęŘĐŎùĖēʯĂğùęĕŏíŔĨēʭģäŰʭŕĖŒőʭŎʯʭŀµħʯĂŞ˙Ş˙µħ

ŎʯãěęŗĚŖ˫ĕʭğʯäĄĠŰěʯĂķʭŒŃĢŎùęíʯäďŗęĂŰŘŒĸŎäŰùĚáʯŏʭµŎęíäŕùŘēŗãęŘµĤĐŋğµµŔµÝěù

äáÚŰŗãʭŕÜþğäáĖőěäŎŦğùĂğùµŐŞýŌĕĚŎĂŞýŘþĐŎĕęùĕ


ŔĄþŊùʭýĕŗęŗʭŕĕĚÞŰŗęŗŔĤŰĖőùãʭŕäýĚĻŗ˫ŘŋċãʭŕʯŔĄŞőęĖŎĕʭĬăŗĢŊʭ×ŐŞýŐµŰùŗĕàµŒŕĚĿ
ˍ
ŦŎʭÝʯāŗʭŀĄŎěŗĚýùĖŞÏĚÝĕŗěŘŒŕŐŰùĢŊʭ×ŔŎùĕùĕęùĕ
ŏʭŰĚċĚÞŀŒģŗęäŒŰĕĚŞĻʭµýŌʭµőʯĂĿĚµĤŞÏ

ŔĸğŘăŗäŀőüńķäáĖőʭŎʯäĔŰęʭăŔýŉʭµþőĕãʭµńŊùŔµĤŰĖőùãʭµŕäµýĚĻŗĖµŰĖČă˛µħʭďěùĖµģęŗ

ġĚĄĠáĢŒŞýäýĚĻĖőĕŘý


˫ĖķãùĚâŰĕġŦăĖőĕŘ˙őʯ˫ùęãʭŕŔőʭŞŎùęčĚİŎ˫ĕĚÝŗäŕŗĚáĚµâŰĕŔµýäµŀőŔµĄŞőęĖŎŗĖµńőŏí

˰ãŗęĖőęŗí
Ŕ×ĚáÖŞŕŌùĖÝŔýãʭŕęʭÞŕùęęŘēęĕãùĚýŐŰùŏùęŗĕʯùęĘáĂğĕĖŒĄĿʭŞő




�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕�W͗ϵͲϮϴ
,6/$0,&�$1'�:(67(51�/,)(67</(��%$6,&6�$1'�$3352$&+(6

�������������������������

ʴʷ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĒŰęʭăŗĂŒğäŎŦğùµʯäőùĚŰùŔý˫ÚŰŗĞÏěùûŦńőùĖŒ˙ŕŘÞģäŎŦğùäŕʭâőāŗʭŀĄŎŗĩĚĄĸŎ

ŔýûĚĻĕęùĕ
ŉʭÞģùäğʭğùŗōŖŎŐŰùĂğùŔÝŔőʭŀğðĄŎŔĸŎʭċäőùĚŰùʭýĕŘċŗĂŎŗʭńŎãʭµŕíŔµőʭŕʭá

ŌĕĚŎŐŰĕęùĖŎŗĖŞÝðăĚýġěęùãʭŕäŎŦğùęĕʯĚŕʭĳęĕ˛˙ķʭýãęʭŞĠýěùĂŒğãʭŕĢŰŘēŗęŘµŎù

äĄŰŘŕŗüŊʭŃãʭŕÜþğäáĖőěäŒŰĕġùĵùĕŗĕĚÝŗŔħĚķùęãùĚýĂŞ˙ÝʭďÜþğäáĖőěäýĚĻōŕùĚĿ

ĕŘ˙őŔÝŔýľŰĚĸăãĖŰĖċěùĂŰŘŕʯäáĖőěʯōŊʭķōŋķŗŐŰĕŗŐŰĕãęùĕĚµČŒŎĖµģ
ŉʭďŔµÞőíĕŘµē

ûĚĻŗûĚĻäâŒŕĚĿęʭ×ĕŐŰĚăĖýĭʭİĐőù˫ĖģĂğù


ōőʭēˈŏíãęʭŎ˛˙ŞģˇĖŒ˙ĤŰĖőùäőʭ˙ŊíŔÝĕùĖµĸăġęʭµćí
ˍ
ʭµþŰĚńăĖµħŗ˫ĕĖµŋċĂµğùŗāĖµŎ

ĂĨģŉʭğęĕ˫ʭâĤőùĕãʭŕŐŰĖŒ×ʯęŘĤÝŔýĞŰęĖăŌŦğùäğʭŒģŗàŒŕĚĿŏʭőʭ˙ŋĠŎäµŎʯĂµēùĕĚÏ

ę˫ʭýŗĕŏùĚĐýěŗĚŎùûĚĻŗěʭŞőýŔĂŰŘŒĸŎŐŞŒ×ęʭŖĳùäŎĕęùĕˈ˰ʲě˫ęʭþŎĖŰĖµģŏʭµŖċãĕʭµŎŗŏʭµŖċ

ʯãŘŒĸŎãʭŞőĕûĚĻùęŔĄĿĚáùĚĿĂğù˰
ʭÏŗęùŔÝĚýŐŰĚăťʭýāʭċęĕä˙ŋķŗäŒĿʯ˫ĖŞğęěŗĚµŎùĢŞµýěù

ĚŕŏʭŎěãĚâŰĕęʭ×ĕĭʭİĐőùŔĄĤáĂğùŗŔĄþŊùŔýäŰʭŕĚİēŔÝġĖµŰĖŖăäŎʯĖµŒÝäŕʭµá íĕęùĕŗęĕ

äÏ˫ùęę˫ʭ×Ăğù˰
ĉŗĚēěùŏùĚĐýęĕĚĴőŐŎŐŰùĂğùŔÝŔýˈġěęùãʭµŕãŘµŒĸŎˇʯōŰĕĚáěʭµýŔµőĚáŗ

ŌʭċĚĿãĖýōŞŕùŘēĂģùĕ˰
ĂğęĕĂğùŔÝŏʭĠőùŔýĂĿĚĤŞÏäŒĿŗä˙ŋķěʭŞőˉĕęùĕʭŎùĖŰʭþőŐŰùĖőŗę

ŔýŔőʭŖýŉùŗěġěęùãʭŕĝĖńŎŌʭ˙ăĕŘģ˰
ãĜŞ×ŔÝãùĚýŐŎę˫ùŘ˙ŕüµŊʭċʯĂµğùŏʭµ˙Űù˫Ėµőě˛µŋŎ

ŁĚģĂğù
ùĖēęĕʭČőíäďŗĚīʭďĂğù˰
ŌĕĚŎŏʭ˙ŰùʯĖőęùĕŔ×ĚáùŔýŏʭµýěĖµőęŗʭŞő
ŏʭµőíŔµýùĖµē

ĕʭńĄķùŗ˛ÝŘăĖőęùĕŗŐŰùãʭŕęŗʭýŏʭĠőùãʭŕŏʭ˙ŋĠŎŌùĖŎùĚŎĂĐăĚŞćðăęùĚµŃ˫ĕùĕĂµğù˰
ʭµýĂµŰʭŖő

ʯľğðăŐŰùĕʭńĄķùęĕûĚĻŔýŔýʭĈŎōŞŋĠăęĕĚýùĚýĂģŘőĚğʯŌŘĄĐŎ˫ĖµŞ˙ŖĿäŎĕŘµģŔµÝù
ˍ
ŦµħŐŞµŒ×

ĂĠŞőˇ˕äŰʭīęÜþğ˰ʯãĖŒċĚŞýäáĖőěęĕŔŀŞĐħʯŔŰĕʭČğʾˀˆ˂˰ʲ˂ˁ˔


āʭŞďŔþŞ˒į

äáĖőěŉŘńĸŎŗÜþğäáĖőěäŎŦğùäŒĄþŎĚýāʭŞďŔþŞ˒įĂğùˉäŒĸŰäáĖµőěûŘµēŗÛʭµÏŔµÝ

Ŕİńő˛ýʭńŎŏíāʭŞďĆŞþēĂğù
äáĖőě˫ĜŞÝʭÏŗŉŘńĸŎġùĕʭÏęʭĄĿęŔőʭĐŊʭħŗŔĤŰĖőùʭŕŗãʭµŕęŗʭý
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P
ò
P
² PÑp6¸» Rãĕţ Pȭ

ĕ
ŔR´
P
éN¹ɋÎ

P
ìQ¹BāÄ

Q
*P0 PýB Tã P6R@. Ēȅ..7R ,

RHȀ
P6.ýQ»āÅP¿ TÒɄ

T
ó
P
éƤPJ.ýQùRõ T³

T
ǾŏTô Qü

Ē
ó Pä
P
òHJ QÌ QÔTÎĀ2˕Ě˫ńý�ʾ˅˃˔


Ŕ×ĚáˈʭķĕˇęĕĂńŞńďŔĤŰęęĕāĚİĿŏʭĠőùĕęùĕŗŔĄğùŘēãʭŕäńŞńďüŋŃŏʭĠőùĂğùˉŔÝùĚ×

ĜċùĖēäĠÝʭŕěʭŞőŗŔĄğùŘēãʭŕĚĤýŗŌʭ˙ăāùĕŘċŘŎùęŔ×ęĕ˰ ě˫ŘďāʭŞďĂğĕŗĚĿŗŔ×ęĕ˰ ě˫Řď

āʭŞďĂğĕùĚĿʯ˫ĕęŗíĚýä˙őĕěʭğäŊŗ˰ ʯŏĖőùŘēĖőŗùĖēʭµýŏʭµýěŗęʭµŖĳùěʭµŞőęĕ˫ʭµáęĕŗù˰ ʯŏʭµĤőěù

äâŒŕʭ˙ŕäŎĕíʭýłŰʭńďäŊʭķäáĖőěġùĕęùĕŔÝĆķʭýęùĚ˙ĄğùŏĖŞĤĔýŔýäáĖőěãŘµŒĸŎŗäµńŞńď

ŏʭĠőùĖŕùŘēĖģˉŔÝùĚ×ěùùĖēäŕʭá íŔýãęŗʭýùĖēŗěùãęŗʭýùĖēŔýŰÜŏðģěùŏŘøģãęŘĐŎùĖµē

äŒĸŰʭķĕ˫ùęŔĄĿʭŰĂğù


Ōŗĕ˨ʲäőʭþŎãęʭĄĿę

ŔØőíĆķʭýùŘĄĐŎäĤĔýŔýäáĖőěäŎĕŘģŗĶŃùŗęĕʯ˰ Ě˫˙ćĢŒŞýʭµŕŗāùĕʭµńĄķùŏʭµĠőùęĕäáĖµőě

ĂğùŗĞÏěù˰ ŔþăĚŎˈĢŰùĚáˇęùĚŃäŎʯĕĚŞá˛˙ķŗęʭµĄĿęŏʭµĠőùĂµğùŔµÝęĕŏʭµĠŊŏíĚµŃŗāʭµŰùŗę

˛ŕùĂŞýEěùŏíŔýˈ˛˙ķĎŊʭħˇĚŞþĸă˫ĖģĂğù
ĖőŗùĖēŉʭĸĄŎę˫ŘğęĕľŖÝäŎĖµŰʭŎĚĿʲ3����T÷B Pö Pȯ
PHǓ.ý QÄTÎĀP(¸íR òRúĕɊ P8

Tñ Pö Täā
T
ó
P
éMĉ Pö Pȭ

M
¸ RŁ¸×PJĈlR

TǮȻR0 P6¸»RäR ºRúĕɊ P8.Ì PÇ
P
*2�ľŖÝ˕ʾʾʽˉ˔˫ĕęŗíĚýŏĖģĩĚĻ

äŋħùŗäŊʭĸĄŎĢŒŰĚĿíŏʭĠőùˉäŒĸŰ´ʭńŊęʭáĕęŗĚÏùęäŒĄþŎĚýùŌʭČő˛µ˙ķĎŊʭµħŗãęŗĕěùÛĚµģęĕ

āˑĕʭþķęʭáĕęŗĚÏŌŦķù˫ĕŘŎĚĿĂğù
ŐŰùĚýʭŒýäµŎŏùŘµăěùāʭŞµĬĄńŎāʭµŞďęùĕʭµŒĸŎŗÜþµğäáĖµőě

äŎŦğùŏʭĠőùùę˛˙ķĎŊʭħŗěùĶőùŘŎō
˒
ŋĠŎŏíÛĚģęĕĢĄğĚÏùĖēùęŌʭµőĕĚµý
ŐŰĚµĄ˙ŖŎłŰĕʭµĨŎ

ãʭŕęʭĄĿęŔőùĖŒĠÏùĖēãùŔÝüċŘŎäŎŦğù˰ãěʭğÜþğőěäáĖäŎĕĕĚáʯęĕ˛ŰėäĿĚĸŎäŎĕŘģʲ
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āĚēí˨
ľŊùäþŋįäŒŞķ

ĖőŗùĖēŉʭĸĄŎäŎĖŰʭŎĚĿʲ3PJT÷ PõP6.8
P
*P0 PÎB RÊ

T
Ă.PJƒB PÑ¸B

P
ō¸üā TäB PÑPJPýB QûN÷Rõ T³B Qɏ BRǿJ

Q
²
P
éPHǓTô Qüā TäB PÑ

.8ýð TÕ Pɏ2˕´ùĚğù�ʾˆ˔


ʯãęíäģŦăġĚŰĘÏĕęŘŎĂďʭğĝĖńŎęʭáĕęŗĚÏęùĚŃäµŎĕĚµŞáŔµÝĚµýĝʭµğù˛µħùęùĖµŰʭÏŔµÝ

ĂĤáěʭýŏʭĠőùʭŕŔýāĚēíʯĂğùŌʭČőùĕĚŞá
ŔýŐĔğʯĚâŰĕĂ˙ŕĕŘēùęĽĚħęŘŎùęùĖŰʭÏʭőŗĂĠÏ

äŰʭŞőĕęùĚŃĖŕĖőʯŔÞŋýĂ˙ŕĖŒŋýĖģʭýŗġŦăęĕʭŞőĕùęãùĚýĽùĖŕùãťùŗäŖŊùäŕĖőʭŎʭğĖŒÝʭăŔµý

˰ŔČŞĄőûŘŋİŎĂğĕĖýʭŰ


ûʭĔĄőù˨
ûŐŰĚĄŖýʭŕ

äÞŰĚâŰĕěùğĚŰěĂēʭãʭŕäáĖőěäŎŦğùŔÝęĕãʭĄğùęäĄ˙ŕĖŒŋýęùĚµŃĕęùĕŗ˫ĕùęùŏʭµĠőùùęęĕ

ĂŖċŌʭČőù˛˙ķûŘŋİŎŏʭŎʭğäŎʯĖĤĔýˈûʭĔĄőùŐŰĚĄŖýʭŕˇěùŏʭŞŎʯęʭÞĿùʯāʭŞőęʭĄŀáŗŉʭ˙ķùŗ

Ōʭ˙ăęŘŎùäáĖőěĂğù
ĖőŗùĖēōŞÞďŐŰùęĕę˫ʭýäŎĖŰʭŎĚĿʲ3PJ.ý QäR»
Ē¾.P÷ PÒ TÇ

P
*¸õPFRÏ

Tø
Q
*R ,TôȲ

P
ǾT÷RõTôBȲĕɊ P8

T÷RõRñ
T»
P
ȰTH

P
*QôȲāRȩ

T
²ĀQ/.ÍPä

T
ò.M¼P¿ TçPȨPJTôQ¿Tȫ

P
*ĈHJ QÎ QäB TÕP ȸ2˕ĚµŎě�˂˂˔˰ ˉęĕŐµŰùŔµŰíŔŀŰĚµģãùĚµýˈûʭµĔĄőù

ùŐĠďˇěùŏʭŞŎŔØőíãùĚýʭþŰěäĄĠŰěěùüőʭċĖőŗùĖēŉʭĸĄŎãùĚýĂŰĚĤýŉěʭµőʯ˫ĖµģŔµýōµÝŏĕŘµý

ĂŃŗĚ˙ķŏʭĠőùŗěùĂğĕŐĄĿęħĚĿĂŉťĖĄğù˫ĖģĂğù˕ʯäŰʭµþįʭþįʯŏíĚµńŊù˰ĚŞµĠŀă˰äµĿ˰ŏùĜµŞ˙Ŋù

ʾˁʾ˄Łʲʾ˄�ˁʿ˄˔


ŉĕ˨
ĉŐĄĠþőŔýʭŞőĕ

äÞŰĚâŰĕěùãęŘŎùŔÝĭĚģŐŞĄĠĔőĂÝĚďęĕĚŞµĠŎãęʭâĄµğęŗ˛µ˙ķĎŊʭµħĂµğùŗāęĖµŃ

ġŦăęĕĂŖċÛʭÏäĄĠŰěùęęĕŏʭĠőùōŕùĚĿäŎʯĕęŗíŏíĂğùŔÝŏʭĠőùŉĕŔĄĠýŗ˰ŔĄŀŞģęŘÝŗĚÝĕʭŞőŗ

ęŘŎùäŰʭŞőĕĕŘĤő


ŐŰùüŋİŎęĕãʭķĕŌʭŎùĕʭČğMŔýäĿʭČăěùęùĕęŗĚĻĚŞþĸă˫ĖģĂğù
ĕŘµċŗĝĖµńŎ˰āĚµĬď

ŐŰěŐŰĖýʭĸŊùMęĕãʭķĕüģĂĠŞýŗōĄŀŕ˫ʭŎÛęʭþŎŏʭĬŎęŔµÝʭµăŔµýĎþµħŔµýŏĖµőùŘēŏíŔµŎùĕù

äŎĕùĕ
ěùĖőŗùĖēĂğùŘēęĕäŎĕĚÝʲˈçōŖˏ çŋŊùäŒˑŃ˓ěˏę˓ùäĿˑʭČˎ çĄŊùŐ˓ķˎęˑùĕˎęŗĚˏļˏŊ˓ùˇ˕ĖŞğŐýʯĝŗŗʭµįŉʭµþŃó

ŉʭ˙ķšʭýʯŔŒĠĐŊùʾˀ˃˄˰ʲʿʿ˅
˔

ĂŰíŔŋŊùãĕùŘċäŋŎíęĕŏʭŞýäĿʭČăěùęùĕęŗĚĻŗĕŘĸħŔýãŘğęŘőʯäŎĖŰʭŎĚĿʲˈŐŞµŊŗùĭĚµģęĕ

ĂÝĚďŔýãŘğʯĖőŗùĖēäáĕʭŎíãùĚýġĚÏŗĜŞēŐĄģùĕĚýĂµğùŔµÝěùŏíŔµýäĿʭµČăĕʭµŰäµŎĖµŒŒÝˇ

˕ãĕùŘċíʯäŋŎāęŘħŗāĚŞğŏʭĠőùęĕʯŏíĚŃʾˀ˄ˆʲʿ˄ʿ
˔
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ŏíĚŃōŰĚÝľħŗŉʭď˛ŕùäĿʭČăùęŐŰùŐŞŒ×ŔýĚŰŘĨăäŎĖĤÝʲ3Ɩ¸ÅP¿PȩTô QüQɊýQù QÄR÷B
PãRâRÄ¸BÛPö

T
Ɏ.

PHý Qã TÌĀTô QüĒɊ P8
M
¸é Tý PÊPJ

M
¸ä Pö PÝPJ¸ ĒöRɏTô Qû¸ù

T
ìP9 P8Hý QíRêTùĀ2˕˫ĖČğ�ʾ˃˔ˉäĿʭČăäŒĸŰûʭµŒĄċùŗãęŗĕ
ŏʭµŒŎòŎ

äĸŃùŗäőʭĠÝĖŒĄĠŕŔÝŏʭŕʭâőʭþģãùĚýʭķĕŗěùęŗěʭŞőʭµýĖµőŗùĖēĜµŰĜķěùûùŘµĔĄēęĢŰŘµēęŗĕ

äŎĖőŘģŗŏʭĤŰʭŕŘŋŖÏŔĄēŗĕŗ˫ĖŞþĠ×ŔýĂďùĚĄğùŏʭĤŕʭáĂĠŞő


ʯãęíŏʭĠőùʭýŏʭ˙ŰùęĕŐŰùʭŞőĕŗęĕŏʭŞŎęŘŎùäŰʭŞőĕäáĖőěäŎĖŒÝˉʭŎùŔýĚįʭēĖµőŗùĖēŗãùĚµý

äÞŰĕĜőŔýŘþĐŎûŔýäĄďùęäŎĖőùŘăěùŏíùĖµċĕŘµģ
ĚµáùäµăŗĚćĕęùĕʯŔµýĚįʭµēŁʭµŀőùęĕ˫ùęùĖµē

äŎĖőùŘăěùŏíùĖċĕŘģŗŐŞ˙ŕęŘįěùŌʭ˙ăāʭńŋĸăäŰʭŞőĕĚâŰĕ



ĕġŦăŗĂŞŊʭĸĿˬĖőěʭğ

ŏʭĠőùäŰʭŕŔÝÜŊʭğ˫ùęāʭŞďęùĕʭŒĸŎŗäáĖőěäŎŦğù˫ĕŘýʯĖőùŔĄğŘŞÏęĕʭŞőĕŔµýęʭµÝŗĂµŞŊʭĸĿ

ĚÏŔĄēùĕĖőù
ĜŞŕĚÏěùãęʭÞŞýŗŉʭļĄģùŔýŌʭČőùãʭµŕęʭÝĖµŞŀŎōµŕãĖµŒ˙őùŘăãʭŕŏʭµĠőùùęęĕĂµŖċ

ûŘŋİŎŔýäŰʭĿŘÞģäŎĖőʭğęŗōŕęŗʭýęʭŞĄēùŐĄĿĚáŌʭŎěĞŀőę˫ʭŎùŗĜŞőĚâŰĕŔþŒċãʭŕʯäőùŘµŞďěù

˛ŰùėęäŃŦēùãęʭŞĠýĜŞőĖŒőʭŎäŀŒŎäĿʭýʯĝʭĠďùä×ŘÏŗäýäâŋħŘďŗĚŞĴőŏíŔµÝĶµőùŘŎāʭµŞď

ęùĕʭŒĸŎĖŒĄĠŕʯãĚŞáŘŋċäŎĖŒÝ


ęĕŏíĚŃěùäőʭĠÝŔÝãùĚýüĠÝãěŗęŔýĚŀğäŎʯĖőŗęĖŞČ˙ăŔý˛˙ķ˫ĖŎíŗĖµőŗùĖēŏʭµőíùęęĕ

ľŰĕęŏùĚáĕʭŖċęĕ˫ùęĕŘēŌʭő˫ĕĚýĂğù
3PJPHJ QÎ PÊ)PHýQɊ R
TǶĀRƖR=T8

P T
Ą.PHý QçP¿TɀĀT÷RõRñ

TÛ
P
é¯.PJPHJ QÎB PÊ)

¸íĀPHý
Q
óR ¾ƖRñāɀ

PÑ¯.2˕˛ŎĜŎ�ʿʽ
˔

ęĕäĄŰùŗęěùŌʭŎùŁĕʭħM˛ńő˫ĖģĂğùˈ˰ʲäĠÝŔÝãùĚý˫ʭĿęŗęùĚŎùġʭĸŎ˫ĕùŘőʭēġùġŦăäŎʯĖµŒÝ

ĖŒőʭŎ˫ĖŒŎěęãùĂğùŔÝęĕ˫ùęùĖēĕʭŖċäŎĖŰʭ˙őˇ˕Ěď˛÷ʭğŗ˰ʯäŋŎʭķʯŔĸŞĤŊùʾˁʽˆ˰ʲʾʿ�ʿˀ
˔

ŐŰùŔĄÞőùęĜŞőäŎŏùŘăěùŔŰíŁŘĿĂĿʭŰęĕŔÝˈĕʭŖċãĕʭĨĄŃù˰ˇäĤĔýěùĕʭŖċʭýŐ˙ģĕˉĂğùŔÝùĚ×

ęĕęʭŒÝŏíĚÝė˫ĖŰĕĚáĂğùŗęĕŌʭńŎ˛˙ķĜŞőäŎĖőùŘăäŰʭőùŘăŐ˙ģĕùęŔýäĄĠğŗäőùŘăʭőŉĖþŎĕěʭğ


äēĚýěùŏùęʭŰĚþŎʭŞÏNãʭŕęĕŉěʭµŒŎùęŔµýãŗęĕŘµēĖŒĄµĠýŗŉŘļµĤŎāĕʭµþķĖőĖµģŗĖµŒĄŀáʲ

ˈĖőŗùĖē˫ĖŖķęùĕãěŗęʭŎ˫ĖģĂğù
ˇäĄŃŗŏíāĚĬďěùŐŞŒ×äķŘīŘŎĚþēʭýʯĖģĩùĚĄķù˫ĕĚµÝ

ŗĖőĕŘŎĚĿʲˈĞÝĚŕŐŞŒ×ĖŒÝʯĢŰʭķĕûʭČĄĠŎä˙őĕĕĚáʯĚýʭ˙ģĕʭýŔÝġŦăŗüŋįãěŗęĖµŞŒÝˇ

˕˰äğŗĚķʯãĜŰŘď˰ʯŐŞŋńĈŊù˰ęŘőʾˁʾ˂ʲ˂�ˀ˂ʯčˀ˂ˁ
˔

ŐŰùĚýʭŒýãùĚýōŕùĚĿŏĖŎíĖģęŗłőŗęĖŞŊŘăŗĢŖċĖŞŊŘăęĕĕʭĸýùľŋĄĔŎʯäáĖőěę˫ʭ×ãùĜµċĂµŞŊʭĸĿ

ĕŘċŗĕęùĖőŗŐŰùěùŗęûʭĔĄőùŔŒŰĜáãęʭÞŞýŔýŏʭ˙áŏĖŞğęãěŗęěùōŊʭķʯüŞĻãęùĖŒÏ˛įʭýĂğù
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˕ŔŞćʭċ�ʿˁ˔ˉˈĖŒĄŀáʲĜċŐŞ˙ŕäáĖőěʯäŰʭŞőĕäáĖőěãĚâŰĕʯĂĠŞőäŎōŰĚŞŎŗ˫ĖőěäŎōŰŘµģŗʭµŎ

ùęãĜŞ×ĜċĂĸŞþįŗęʭáěŗęĕŘýʭőä˙őĖŒÝ
ˇ

ŐŞŒ×˰ŐĄģùĕĕĚÞŰŗęäáĖőě˰ęĕ˰ããŘŞőĕŗãĕʭŎŏʭĠőùŔÝ˫ʭâőÜăãĖĸýŔµýāʭµŞďäµŎĕíĂµğùʯ

Ćķʭý˫ĖģŔÝŏʭőíęĕäĿĚĸŎŏʭĠőùŗäáĖőěŗùĮńĿěùĘĿʭŒŎĂŊʭħùʯāęĖŃĂŊʭħùŀŒŎĂĸŗĂŊʭµħù

āĘŊĕęùŗĖőŘģ


āĘŊ˨
ōÞŰäŰùĚá

ě˫ŗĚŎùãʭŒĸŎāʭŞďäŎĕíŔýãŘğãęùĕęŘēĚýěùʯāĘŊęĕĚŕäŋÞģŔÝŐÞ˙ŎĖģʭýŗęĕĝĚĄµğĕęùĚµŃ

ʯĕĚŞáŔŞċŘăäŎĕŘģ˰
ʭăʭČőíŔÝāʭŞďãŗĖýãęùĕęŘēĚýěùʯāĘŊÕŘÏäńŋăäŎĕĕĚá˰
ŔĄþŊùāĘŊĕŘµēäµÞŰ

ěù˛ŰʭğŗōŖŎĚŞğāʭŞďŏʭĠőùŔýğãŘĽùĖŕùäŊʭķˉĂğŗùʭŎùŉùòğŐŰùĂğùŔÝʭŰíĽĖŕäŰʭŖőęùĚµŃŏˑĕùĕ

ʯāĘŊęĕäáĖőěŗŔ˙ŕĂŞŊʭĸĿãʭŕĢŰŘēùęęĕāĘŊäŰùĚáĜÝĚ˙ĄŎŏĕŘ˙őŔýčŦħŏʭĠőùʱĂğù



˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʵʻ
áĖőě˨ÜþğäŎŦğùäýĚĻ˨ŗäőʭþŎ˕äŗę˨ŗʭŕĕĚÞŰ˔
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ŔŎŦķãĚŀĸċŐŰùęĕę˫ʭýŐŞŒ×ĚĴőęʭŖĳù˫ĕŘ˙őĖőùʲˈãʭċäĄŀâģĂğʭČŒŰùŔÝʯŏʭŒŰùĘŰùĘŊãŘŒĸŎ

ùęŔÝŐÞ˙ŎĂğùőęĕŔČŞĄāʭķùĚŎġěęùãʭŕãťùŗäőʭĠőùŔµýĕŘµċŗʯĖµŰʭŞýʭµýÜµŰčŦİµħùʭµČýʭő

˕ġěęùʭŕãęʭþĄķùĖŒĄĠŕ˔ěù˫ʭáĖŰĕä˙ŋķęʭŒÝĚýäŎĖőěʭğŗŔýãʭċŏíʭµŕĘµŰùĘŊäőùŘµŞďùęŔµý˰ŔµőʭŖý

ĝŘĠĐŎŏĕŘýŏíʭŕęĕŗĚ˙ŋŃōŋķęùĚŃäŎĖŒŕĕˇ˕ʯãĚŀĸċŌʭŞÏʯĕĚēʾˀ˄ˁʲʿʾ˃˔


āęĖŃ˨
ŌŗĕäŰùĚá

ĚáŔ×āęĖŃäÞŰěùäŊʭķŐŰĚă˛ŰʭğŗĂÝĚďŔýãŘğāʭŞďãŘŒĸŎĂğùˉʭŎùʭµýŔµýãĚŞáęʭÝŏíęĕ

ĂŖċûŘŋİŎʭőŔőʭŖŒăŏíùęęĕĂŎĖēäáĖőěÛʭÏ˕ÛʭÏäĄĠŰě˰˔ęùĚŃʯ˫ĕùĖőŔÞŋýŏíùęŔýāęŘħŔŋŞğŗ

ãùãùĚýãĚâŊŗʭÐ×ʭŕŗŔİŋğãĚáʭŕęĕĎİğāʭŞďĂŰĚĤý˫ĕęŗíęĕĖőù


ŔýŐŞ˙ŕ˛ŞŊĕĸăäŀŰęʭōŕŔÝěùŏʭĠőùŔ÷ùęù˫ĕùĕʯĖőùęĕŐŞ˙ŕĂğùĚČŎ
ŔýŏùŘŒķŉʭĈŎʯĝʭŎŘăĜýʭŕ

äŎĖĠŰŘőʲˈŏʭĠőùßˑĚáŏʭĠőùʯĂğùĚáùŗùùęŔýŉʭďĕŘēĖőęùĘáùŗˇ˕ʯãĕùĕùĖēäőʭþŎōŋķʯĂµğʭŞğ

ʾˀ˅ʿʲʾ˃˃˔


ŐŞŒ×ĢŒŞýŔőʭĐŞŃŗãùʭýäýäŎĚģŔ×ĚŕŌʭ˙ăĚăŏʭĠőùùęʭăĖďĚğŏʭáĖőęĕĜ˒ŒăŉäµŎĖµŕĕŗĆµķʭý

äŎĕŘģŔÝŌʭ˙ăŔŎʭőĚýãĜŰęãʭŕĢăʭŞďĜŞőĚýĝʭğùŏíčĚįãĜŰęʯ˫ĖģŔČŞĄőęĕĂŎùĚÝãťùŗŏʭµĠőù

ŗāʭŞďŉʭĸĄŎŗùùęĚŰĖĔăäŎĖŒÝ
ŔĄþŊùŔĄŀáʭőĂğùĖŞÏʯäăęĖŃŔµÝãùĚµýŏĖµŰęĕŏùĚµâŰĕĂµŖċ˫ĕùĕ

ʯĕŘģ
ˍ
ʭĸİŃŏʭ˙ŕōŕĚŞĠŀăäĄğęĕʭőěùãĖŒ˙őùŘăãʭŕŏʭĠőùùĂğ


ŔŎŦķãĚŀĸċäŎĖŰʭŎĚĿʲˈĂŞĨĔģäŰʭŕŏŘØ˙ŕʯŏŗĚőĜŞâŒ×ʯťŘâŞŊʭáŗĚâŰĕŏùĖŒ˙ăęĖŃĚµŕ

ãĜŞ×ŔÝäŎĖŒŕùŘēŗĚŕęŘċŔÝ˛ŰʭŎʯĖŒģʭýäŎĖŒőùŘăęʭĄĿęʯĖŒŒÝŏŗĖýŔÞőíãĕŘµŞŃʭµŰãĕŗĖµďùę

ĂŰʭķęʯĖŒŰʭ˙őŐŰùĚýĚğʭŎŏʭ˙ŕùęĖŕùŘēĕęŗíŔÝĚýĚğĂĠŞŋŞŖőʭŕĖŎíˇ˕ŏʭ˙ŕʲʾˁ˂˔



ŌŘğĶŀőäŰùĚá

ĂĸŀŒŎäŕùŘēŔĤŰęęĕˈü˒ďāùėˇĕęùĕŗĕŘēäÞŰěù˛ŰʭğŗĂĿĚĤŞÏęŘŎùäáĖőěãĚĤýĂğùʯ

äŊŗěʭýäĄŃŗŔý˰ ˫ĖŰĕäįùĚĿùŗŔýŔýʭĈŎĽĖŕŔýŏíŔĄĠŰĚâőĕŘģŗýŔãʭµċˈłµďäŰùĚáˇ˫ĖőʭµĤőʯĕŘµģ

ŏʭĠőùùęŉĜ˒ŒăäŎĖŕĕŗĭŘńğĚĤýùęāĖģãĚĄĤŞýäŎĖĤĔý
ę˕˰ ʲÛäŰʭīęäőʭŰęĕíʯĂĿĚµĤŞÏŌŘµŋķ

äĸŞþįŗĢńőŏíęĕÜþğäáĖőěʯäőíĚŃ˰ŔŋČŎŏíĚŃŗʯōŋķʾˀˆ˅
˔

ęĕäþăʭÞŎŔÝäőùęùĖŎĕĚğŏŘØ˙ŕʯĜýʭŕʯŉŗʭŞÝʭŎŗ˰ ŔØŞőĖŰŗĚĿŏʭĠőùùęęĕãùĚČŎāęĖŃäµĿĚĸŎ

˫ĕĚÝĖőùʯʭŰġěęùāʭŞďùęʭăˈĵěʭŒă´ʭńýˇŉĜŒă˫ĕùĕŗāʭŞďùęãʭŖŒŎŁŦēùäğęĚý˫ĕŘ˙őĖőùŗāʭµŞď



�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕�W͗ϵͲϮϴ
,6/$0,&�$1'�:(67(51�/,)(67</(��%$6,&6�$1'�$3352$&+(6

�������������������������
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ĂŰĚĤýùęęĕľŰĕęŏʭŰʭÏęʭ×ĩĚĿ˫ĕĚÝĖőùŗŐŞőùŘŃōÝʭďĚýāùĕŘċŘŎĂµĠÏĚµăěùŗùùęŔµýāʭµŞďŗù

ĂŰùĚğ˫ĕùĕĖőùŗĞÐğŁŘńďĚĤýùęĚýĝʭğùŏíŔŰʭÏãęùĘá˫ĕŘ˙őˉĖőùŏʭŒŰùʭýŐŰùŔŀµĠŋĿŗãĕĚµÞŰŗę

ŔÝŔýŏʭĠőùʯĖőęùĕä˙őĖŒőùŘăĽùĖŕùŔŞŊʭķãùŔÝęĕíĢŒŰĚĿŏʭĠőùōŞµĴŒă˫ĖµģŗěùŗùęʭµĴĄőùäµŎʯĕŗę

˫ĕęŗíĚýĖőěʭğˉŔÝùĚ×ŔċŘăŗ˫ʭâőŏíʭŕŔýŏʭĠőùŗĢăʭŞďÜŰŔċŘăÜăãĖĸýĂğù
äŖċŘăŔµÝĮµńĿ

ŔýäáĖőěäĸŞþįŗäőùŘŞďŏʭĠőùĽŘİĸŎ˫Ėģŗ˫ĖŰĚýěùŔþŒċäÞŰĜŞĿʭĄŎāʭŞďʯĂğùùĘŊęĕ˰ ŔŰʭµğŏí

ŔĤŰĖőùʯʭŕʭŒĸŎãùĚýäáĖőěŒĸŎŘãŗŉŘńĸŎłńĐăùĖŞÏä˙őĖŒÝ


ĂµµğĕĚēíęĕŐŞµµŒ×äŰʭµµĬĿŔµµÝęĕŐµµŰùĚµµĨķĖŕʭµµģʯōŞµµőíĂŞµµĨĔģŏʭµµĠőùʭŕęĕŔµµýťãť

đĚ×˫ĖőĕãʭŕŐŞģʭŎãʭŕĂĸŒħĕĚēäŎĕŘģŗōŕęĕäŎĖŒÞģ
ŐŰùŌʭŞÏŌˑŘģ˫ʭâőęùĖőʭċŏˑĕŘýĽˑĚħ

ŔýāʭŞďäőʭĠőùĂğù
ŐŰùěùʯŗęĚáùōŕęĕäĬĸýãĕùŗʭŕŗùùęÏĢŞ˫ĕĚµýĖµőùˉʭµŎùęĕŔµ˙Şő˫ùęęĕŐµŰù

ŏʭýʭŞýŔĄğùęíŗęĕûùĚğãʭŕäőùĕĚáĚğĢŰʭŕę˫ĕĚÝĖőù


ĂŰíŔŋŊùãĕùŘċäŋŎíŐŰùęĕę˫ʭýäŎĖĠŰŘőˈ˰ʲěŗĚŎù˫ŏʭŖċäŒŞýãĕʭµŎʭµý˫ĕʭŀĄµğùùŗęʭµőěùãʭµŕĕʭŖő

äŃŘńďŏʭŎěʭğ˛ŋŎŔýŔŋýʭńŎʭýŔŰĚĴőãʭŕäĄŞýĚăŌŦğùŔĄğʭēĚýĂğùŗĎŰĚĨăäŎĖµŒÝŔµÝŏʭµĠőùùę

ĖŰʭýěùäÝĕŘÝŔýŉʭďĕŘēʭŕęĕĚÝŗěùŐŞŞþăŗĎŞīŘăŗĎŰĚĤăŔµőŘáĚŕ˫ʭáĖµŰĕäþŕĘµŎŗĚµŕŏùĜµŞŎ

ġěŘŎíäăĖŞńķĂþĠőŔýŗùĂğĕĖŞĤÝʭăĕŘēŗùĞÏěùĹŘŋýōŞ˙ĨăĕĚŞáŗŌʭĴőŔĤŰĖőùŗ˫ĖŞńķĕŘē

ùęęĕäőùŘċ˛ÞģĖŕĕŗŌʭČőùĚğŔýĚŕüĄÞŎŗäÞŋĠŎŔÝĂğùŘēãŗęĕęŗíŗŐŰùŏùĖýäŎĖőʭŎŔµÝ

äŊʭŖőùęęĕŏùęŗĕĖģęŗäáĖŒŊʭýěùäĄğĚÏĚğŏʭþĻʭýŌŗĚĐŎĖőěʭğʭăĞÏěùãĖŒŎŘŒăŗĊÝäőĖµģŔµÝ

ĂŎʭńĄğùŗäĄğùęŔýŉʭþőĕʯĕęùĖőęĕęʭŞĄēùĕŘēʭŰãĚâŰĕęùĚŃĕĚŞáˇ˕ãĕùŘµċʯäµŋŎíāʭµŞďäµńŞńď

ŏʭĠőùęĕʯŏíĚŃʾˀ˅˃ʲʾˁʾ˔


ãùĚýāʭþćùäýäĄŰŘŕŏʭĠőùŏęĖŎŗä˙áęĕĚğŗùãěʭµŞőŔµýōŋŃäŰʭµğĚĿĂµĠŞőˉʭµŎùäµŎŏùŘµăęĕ

ÜŰŌŦÝĂŋķŐŰùãęʭ˙ŞýßęĜýùęŔÝßęĜýŐŰĚăãęʭµ˙ŞýęĕÜþµğäáĖµőěŏʭµĠőùĚµħʭĸŎʯĂµğùęĕ

ĂĠĠáěùŐŰĕŗùĖēĂĠőùĕ
ŐŰùüŋİŎĕęŘŎŏʭķėùäēĚýěùŏùĖŒ˙ĤŰĖőùäýĚĻĜŞőĂĠŕʲˈäâĄŀģí

ŗäőùĕĚáĚğʭĠőùŏęĕŏʭŖċŏęĖŎäģʭőěùŏùĖµńĿŏʭµ˙ŰùŗùŗĂµğĕŐĄµģùĕĚýěùùĖµēŗŐµŰĕĂµğùˇ

˕ʯĞŞĄğùęĕýääŰʭŒĸŎʯäŰʭŒĸŎʯĂĠŕʾˀ˅ʿʲʾʽˆ˔




˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäōŋķ˨ŗ˨ŏíĚŃ˨ŉʭğ˨ʯōŕĕęʭŖ×˨ˬęʭ˙ģ˨ʯʵʺ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʼµʵʻ
áĖőě˨ÜþğäŎŦğùäýĚĻ˨ŗäőʭþŎ˕äŗę˨ŗʭŕĕĚÞŰ˔
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ŔČŞĄő

ęĕàŒŕĚĿŐŞþŎŌŦğùāʭŞďŗŏʭĠőùěùäģěęùťùŗäŰęùĕęŘēĚý
ĖŒĄµĠŕŐŰùěùĂµŖċãʭµŕęʭÞŕùę

ãĖŞŀŎùęęĕĂŖċĒğʭÏŔýĢğĚÏäŰʭŕŔőùĕŗʭċĂŰĚµĤýęĕĂµŖċãěʭµğęùĕʭŒĸŎŗäŎŦµğùŏĕŘµ˙ő

ÜþğĢăʭŞďŐŞĸŎ˫ĕŘŎĚĿĂğùŗĚĤýùęĂĐăĂŞýĚăŗĂŰùĖŕäµŖŊùęùĚµŃʯŏĕùĕŐŰĚŞµģŐŰĚăàµŒŕí

äáĖőěŗŐŰĚăʭþŰěŗŐŰĚĄŖýàőęāʭŞďäŎĖĤĔý
ŔýŔőŘáãùŔÝęĕãěŗęŔÝŌʭ˙ăŔµĤŰĖőùäŰʭµŕŔµÝŔµý

ĚÞĿàőęŗęŗŏĕùĕŔýāʭŞďĂŰĚĤýĖőĕŘýʯàőęäŎĖőěʭýˉŗùàőęäŖŊùùęěùĂğĕä˙őĖŕĕŗʭýäµŰŗę

ʯĖŞŀğÜþğäáĖőěäŎŦğùµäŖŊùùęäŎĚýĖŒŰĜá
3
P¼ PçT»B R×¯.PJT÷B PõQ÷B PÒ TÇ

P
*P÷BRõ¯.M¼ PçT»B R×PJQ÷BT

P
ĴQ PȄ

HJ QÌR ºȀ2˕Ě˫ńý�ʾˀ˅˔˰
ĚýŐŞ˙ŕʯĝʭğùŏíĚµŃŔĄµĠőùŘăĂµğùěùłµŰĚįŏʭŎěʭµğäŕĕŗ˛ÞµģŏĕùĕŔµý

äáĖőěěŗęĚ˫ŎŔĸŎʭċŔŞŊŗùŏʭőʭ˙ŋĠŎŔýıʭĐŊãĕʭŎŗʯãŘŒĸŎęĕŌʭ˙ăĕʭĸýùäáĖőěĚ˫µŎěŗęĕęùŗĕŘµģ


ġĚĄĠáŌŦğùęĕÜŰě˫ʭýäőʭŎěęʭŞĠý˫ʭăŘÝʯŏíĚŃùęŔýĮŞĐŎãʭŕäâŒŕĚĿµäķʭ˙ĄċùäăŗʭŀĄŎäĿĚĸŎ

ĕĚÝŗĂŰʭŖőęĕŐŰùûʭĄÝäőʭ˙ğíęĕŐŰùĮŞĐŎʭŕŔýäĄŞĸŃŘŎěʭĄ˙ŎĂğĕĂĿʭŰ


äÞŰěùäőʭþŎŗãʭŕĕĚÞŰŗęōŖŎÜþğäáĖőěʯäµýĚĻāĘµŊäŰùĚáĪµĐŎĂµğù
ĚµĴőěùʯŌŦµğù

ãĕʭģŗāĘŊŏĕĚýěùäáĖőěĵŘŒ˙ŎĂĠŞő
āĘŊãʭŕŐŰùŏʭŖċŔő˫ĖŞŕŘÞőĖőùŗŔőŌùĚµďˉʭµŎùŏʭµŒŎòŎ

ĖŰʭýŔýŔ˙Ĥ×ĚğŐŰùāùĘŊŔċŘăĖŒŒÝ
ĖŞÝ ðăãĖċŏíĚŃĚýāťʭďãĕʭģŗä˙ĻĂğùŔµÝęĕāĚµēí
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˫ŗŦķĚýŔÞŒŰùčŗęōÝʭďĚµý

āĘŊʭŕŗãĕʭģʭŕùęĂŰʭīęŗãĕŘŒĤēęʭáĕęŗĚÏŉʭĸĄŎęùĚŃäŎĖŒŕĕ
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ʵʹ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ĶýʭŒŎ

ʾ
ŏíĚŃĚÝŰʯōŔ˙ċĚăʲŋķĖ˙ĐŎäʭµīęäŰőʭŖŀµħùäŗµĸ˙ċäěùăʭµğùŞĖĀµĸŎʭċŀİµĨ˙Ŋùäʯ

āùęʭĤĄőùŀİĨ˙ŊùäʯōŃ˰ʲÍʭ×ʯŌŗĕʾˀ˅˅


ʿ
ŐýùäýïʯĖŰĖĐŊùĖŞ˙ĐŊùĖþķŐýŔµŋŊùĀþŕʯčĚµģĊµŖőʯŔµĻŦþŊùāùęʭµĤĄőùŔµőʭĔýʭĄÝĂµŰíŔµŋŊù

äĤķĚŎʯäŀČőōŃʲʾˁʽˁ


ˀ
ʯĞŞĄğùʯĚĄŊùŗʯäăęĕäýäŰʭµŒĸŎʯäŰʭµŒĸŎʯĂµĠŕûʭµăěʭýŔµĤŰĖőùʯăŔµ˙ċĚʲōµĴķùʯʭµŰŘÏ

ę˫ʭ˙ģʾŗʿʯŉʭğʯōĄĤŕęʭŖýŗŏʭĄĠýʭăʾˀ˅ʿʯġ


ˁ
ʯãęŘőù˰ʯŐĠďàŒŕĚĿßęĜýʯŐĔğāùęʭĤĄőùʯŐĔğŏùĚŖăʲʾˀ˅ʿ


˂
ʯãĚŀĸċʯäńăĖ˙ĐŎŌʭŞÏĕĚē˕ŔķŘ˙ČŎāťʭńŎŗäőùĚŒĔğãʭŕŐŞýäŋŋ˙Ŋù˔ʯĚĤőʯĂµŎùĚÝ

ŏùĚŖăʲʾˀ˄ˁ


˃
ãĕùŘċʯäŋŎí˰ʯŔŋŊùĖþķāʭŞďäńŞńďŏʭĠőùęĕʯŏíĚŃőĚĤʯ´ùĚğùōŃʲʾˀ˅˃


˄
ʯµµµµµµāęŘħŗāĚŞğŏʭĠőùęĕʯŏíĚŃʯ´ùĚğùōŃʲʾˀ˄ˆ


˅
ʯäŋŎʭķ˰ĚďĒŞģʯŐĠď˰Őý˰Ė˙ĐŎ˛÷ʭğŗʯŔĸŞĤŊùŉíʯĂŞþŊùōŃʲʾˁʽˆ


ˆ
äŰʭīęäőʭŰęĕíʯōŞŕùĚýù˰ʯˈĂĿĚĤŞÏŌŘŋķäĸŞþįŗĢńőŏíęĕÜþğäáĖµőěäµőíĚŃˇʯŔµŋČŎ

ŏíĚŃŗʯōŋķę˫ŗĕʾˀʯę˫ʭ˙ģʿˁʯęʭŖýŗŏʭĄĠýʭăʾˀˆ˅


ʾʽ
äŰʭīęʯãĖŒċĚŞýʯäŋķÜþµğäáĖµőěęĕŔŀŞĐµħʯŔŰĕʭČµğŔµĠğòŎŏʭĄµğŘýʯûʭµĄÝōµŃʲ

ʾˀˆ˂


ʾʾ
ʯãĚĤĔŎěŔŋŊùęʭċʯĕŘ˙ĐŎĽʭĤÞŊùŐķł÷ʭńďĪŎùŘĻʯ˛ŰĜŒĄŊùüĄÞŊùęùĕʯäýĚĸŊùāŗĚŞýʲ

ʾˁʽ˄


ʾʿ
ĖŞğŐýʯĝŗŗʭįäŋķŐýʯäğŘŎŉʭþŃóŉʭ˙ķšʭýʯŔŒĠĐŊùüĄÞŊùęùĕʯĀŞŎŦĠŊùŏùĚŖăʲʾˀ˃˄


ʾˀ
ľŰĚģīęʯäĖ˙ĐŎŐýʯŐŞĠďĊŖőʯĀĻŦþŊùĎŞĐĨăʲäĐþħʯĎŊʭħʯāĚµČŕōµŃʲʾˁʾˁ

Ł


ʾˁ
ʯäŰʭþįʭþįĖŞğʯŐŞĠďĖ˙ĐŎŏùĜŞ˙ŊùäµĿʯŏíĚńŊùĚŞµĠŀăāùęʭµĤĄőùŔµĸŎʭċŐŞµğęĖŎě˫Řµď

ŔŞ˙ŋķōŃʯōŃʲʾˁʾ˄


ʾ˂
äğŗĚķʯãĜŰŘďĖþķäŋķŐýʯŔĸ˙ċʯŐŞŋńĈŊùęŘőʯŏʭŞŋŞķʭ˙ğùōŃʲʾˁʾ˂


ʾ˃
ĪŞĿʯäőʭģʭÝäŊŘŎʯŐĠĐŎōŋķńŞŊùʯŐŞ˰āùęʭĤĄőùʯŔŞŎŦğùŏùĚŖăʲʾˀ˄˄
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ʾ˄
ãęʭŃ˫ĕùěʯäŰŘŃĚýùʯ˛ĬŀŊùŘýùãęùĕʭŒĸŎäáĖőěěù˫ʭáĖŰĕŏíĚµŃŗʯāĚµĄķ˫ĖÞµĤőùĕĚŞµĠŀăŗ

ŌŘŋķʯŏíĚŃōŃʲʾˀ˅˄


ʾ˅
ʯäőʭŰŗʭÝʯĖ˙ĐŎÜþğäáĖőěäŎŦğùŗęùĜýùĢČŒµğʯŏí˫ʭâµĤŕŗÚÏě˫ŘµďŗʯäŕʭâµĤőùĕ

ōŃʲʾˀˆʿ


ʾˆ
ʯãĕŘ˙ĐŎʯĚþÝùˈäğęĚý˫ʭâŰʭċōŋķęĕÜþğäáĖőěäőíĚŃˇʯŔŎʭŒŋĨĿŗĕŏíĚµŃŗʯōµŋķġ

ʾˆʯʾˀˆ˂


ʵʳ
ʯŐŞĸŎʯĖ˙ĐŎàŒŕĚĿäğęʭĿʯŐŞĸŎŔĠğòŎāùęʭĤĄőùʯĚŞþÝĚŞŎùŏùĚŖăʲʾˀ˄ʾ




�ĐĂĚĞŵŝĐ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�YƵƌ͛ĂŶ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϭϰ;ϮϳͿ͕�W͗ϵͲϮϴ
,6/$0,&�$1'�:(67(51�/,)(67</(��%$6,&6�$1'�$3352$&+(6

�������������������������

ʵʻ

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

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

5HIHUHQFHV
��� 7KH� +RO\� 4XUDQ�� 7UDQVODWHG� E\� 0XKDPPDG� $OL� 5H]DHL� ,VIDKDQL� DQG� $� *URXS� RI�

3URIHVVRUV�RI�$O�0XVWDID�8QLYHUVLW\��$O�0XVWDID�3XEOLFDWLRQV��4RP��6HFRQG�(GLWLRQ�������

��� ,EQ�$EL�DO�+DGLG��$EGXO�+DPLG� LEQ�+LEEDK�$OODK��6KDUK�1DKM� DO�%DODJKDK��$\DWROODK�

0DUDVKL�1DMDIL�/LEUDU\�3XEOLFDWLRQV��4RP�������

��� 6WDFH�� :DOWHU�� 7��� 7KHUH� ,V� $� 0HDQLQJ� ,Q� 0HDQLQJOHVVQHVV�� 5HIOHFWLRQ� RI� 7KRXJKW��

7UDQVODWLRQ��$]DP�3RX\D��1R����DQG����(LJKWK�\HDU��6SULQJ�DQG�6XPPHU������

���$QYDUL��+DVVDQ��)DUKDQJ�%R]RUJ�H�6RNKDQ��6RNKDQ�3XEOLFDWLRQV��7HKUDQ�������

��� -DIDUL�� 0XKDPPDG� 7DTL�� 3D\DP�H�.KHUDG� �&ROOHFWLRQ� RI� ,QWHUQDWLRQDO� $UWLFOHV� DQG�

/HFWXUHV���.DUDPDW�3XEOLVKLQJ�&HQWHU��7HKUDQ�������

���-DYDGL�$PROL��$EGXOODK��7KH�5HDO�/LIH�RI�0DQNLQG�LQ�WKH�4XUDQ��(VUD�3XEOLVKLQJ�&HQWHU��

4RP�������

���BBBBB��7KH�)RUP�DQG�&KDUDFWHU�RI�0DQNLQG�LQ�WKH�4XU
DQ��(VUD
��4RP�������

���+XUU�$PLOL��6KHLNK�0XKDPPDG�LEQ�+DVVDQ��:DVDLO�DO�6KLD��$OXO��%D\W��4RP�������

��� 5H]DHL� $GULDQL�� (EUDKLP�� �7KH� 'HYHORSPHQW� RI� 1DWXUDO� 6FLHQFHV� DQG� ,WV� 5ROH� LQ� WKH�

4XUDQLF�/LIHVW\OH���-RXUQDO�RI�4XUDQ�DQG�6FLHQFH��9ROXPH�����1XPEHU�����6SULQJ�DQG�6XPPHU�

����������

����5H]DHL�%LUMDQGL��$OL��/LIHVW\OH�LQ�6DKLID�6DMMDGLHK��%XVWDQ�.HWDE�3XEOLVKHU��4RP�������

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

.LWDE�DO�$UDEL��%HLUXW�������

���� 6H\\HG� ,EQ� 7DZXV�� $OL� ,EQ� 0XVD�� ,TEDO� %L� DO�$¶PDO� $O�+DVQDK�� ,VODPLF� %RRNV�

3XEOLFDWLRQV��7HKUDQ�������

����6KDULI�5D]L��0XKDPPDG�LEQ�+XVVHLQ��1DKM�DO�%DODJKDK�>3HDN�RI�(ORTXHQFH@��(GLWHG�E\�

6XEKL�6DOLK��+LMUDW��4RP�������$+�

����7DEDWDEDL��6H\\HG�0XKDPPDG�+XVVHLQ��$O�0L]DQ�)L�7DIVLU�DO�4XUDQ��4RP�6HPLQDULDQ�

7HDFKHUV�$VVRFLDWLRQ�3XEOLFDWLRQV��4RP�������

����8UXVL�:DL]L���$EG�$OL�,EQ�-XPD��1RRU�DO�7KDTDODLQ��,VPDLOLDQ��4RP�������

���� )DL]� .DVKDQL�� 0XOOD� 0RKVLQ�� 6FLHQFH� RI� &HUWDLQW\� >,OP� DO�<DTHHQ@�� ,VODPLD�

3XEOLFDWLRQV��7HKUDQ�������

����4DUL]DGHK�$EDUTXYL��$EROID]O��7KH�0HDQLQJ�RI�/LIH�IURP�WKH�3HUVSHFWLYH�RI�4XUDQ�DQG�

$KXO�%D\W��)DFXOW\�RI�4XUDQLF�,QWHUSUHWDWLRQ�DQG�6FLHQFHV��4RP�������

���� .DYLDQL�� 0XKDPPDG�� ,VODPLF� /LIHVW\OH� DQG� ,WV� 0HDVXUHPHQW� 7RROV�� 6HPLQDU\� DQG�

8QLYHUVLW\�5HVHDUFK�,QVWLWXWH��4RP�������

����0DKPRXGL�� $NEDU�� �$� 6WXG\� RI� WKH� 3ODFH� RI� 6FLHQFH� LQ� WKH� 4XUDQLF� /LIHVW\OH��� %L�

4XDUWHUO\�-RXUQDO�RI�4XUDQ�DQG�6FLHQFH��9RO�����������

����0RLQ��0XKDPPDG��0RLQ�3HUVLDQ�'LFWLRQDU\��$PLUNDELU�3XEOLFDWLRQV��7HKUDQ�������


