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ʡʢ�

ʣ, LQ ʣGʰʮGLʥDʭLRQ DQG ʣGʩLQLʬʭUDʭLRQ
&DU\ &RJOLDQHVHʱ 	 /DYL 0� %HQ 'RUʱʱ

ʣUʭLʦLʥLDO LQʭHOOLʧHQʥH ʝʣ,ʞ ʨDʬ ʤHʧʮQ ʭR ʪHUʩHDʭH ʩDQ\
DʬʪHʥʭʬ Rʦ 8ʠ6ʠ ʬRʥLHʭ\ʠ� ,Q ʬHʭʭLQʧʬ Dʬ YDULHG Dʬ ʩHGLʥLQH�
ʭUDQʬʪRUʭDʭLRQ� ʦLQDQʥLDO ʬHUYLʥHʬ� DQG HQʭHUʭDLQʩHQʭ� QHZ GLʧLʭDO
ʭHʥʨQRORʧLHʬ ʭʨDʭ UHO\ RQ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ ʭR ʪURʥHʬʬ
YDʬʭ ʫʮDQʭLʭLHʬ Rʦ GDʭD DUHʩDNLQʧ ʨLʧʨO\ DʥʥʮUDʭH ʪUHGLʥʭLRQʬ ʭʨDʭ
RʦʭHQ RʮʭʪHUʦRUʩ ʨʮʩDQʬ LQ HʯHʥʮʭLQʧ LʩʪRUʭDQʭ ʭDʬNʬʠ� ʣʬ D

ʱ (GZDUG %ʠ 6ʨLOʬ 3URʦHʬʬRU Rʦ /DZ DQG 3ROLʭLʥDO 6ʥLHQʥHʸ ʺLUHʥʭRU� 3HQQ
3URʧUDʩ RQ 5HʧʮODʭLRQ� 8QLYHUʬLʭ\ Rʦ 3HQQʬ\OYDQLD /DZ 6ʥʨRROʠ

ʱʱ /DZ ʹOHUN ʭR ʭʨH ʼRQRUDʤOH ʾHQʭ ʣʠ ʽRUGDQ� 8QLʭHG 6ʭDʭHʬ ʹRʮUʭ Rʦ ʣʪʪHDOʬ
ʦRU ʭʨH ʿʨLUG ʹLUʥʮLʭʸ ʽʠʺʠ� 8QLYHUʬLʭ\ Rʦ 3HQQʬ\OYDQLD /DZ 6ʥʨRRO� ����ʠ ʿʨLʬ DUʭLʥOH
UHʦOHʥʭʬ ʭʨH YLHZʬ Rʦ ʭʨLʬ DʮʭʨRU LQ ʨLʬ LQGLYLGʮDO ʥDʪDʥLʭ\ DQG QRʭ ʭʨRʬH Rʦ ʽʮGʧH ʽRUGDQ
RU ʭʨH ʹRʮUʭʠ

ʹRʪ\ULʧʨʭ � ���� ʣOO ULʧʨʭʬ UHʬHUYHGʠ ʿʨH DʮʭʨRUʬ ʧUDʭHʦʮOO\ DʥNQRZOHGʧH DʬʬLʬʭDQʥH
ʦURʩ ʺDYLG /HʨU ZLʭʨ ʪRUʭLRQʬ Rʦ ʭʨH UHʬHDUʥʨ ʮQGHUO\LQʧ ʭʨLʬ DUʭLʥOH DQG ʨHOʪʦʮO
ʥRʩʩHQʭʬ ʦURʩ 5LʥʨDUG %HUN� ʺDYLG (QʧʬʭURʩ� 6ʭHʪʨHQ *ROGʬʩLʭʨ� ʾDʭHO\Q ʼHʦʭHU�
ʹROLQ 5ʮOH� DQG ʹDʭʨ\ 6ʨDUNH\ʠ ʺDQʮʭD (ʧOH� ʽLOOLDQ 0Rʬʬ� DQG ʽDʬʩLQH ˀDQʧ DʬʬLʬʭHG
ZLʭʨ ʭʨH ʪUHʪDUDʭLRQ Rʦ ʭʨH ʩDQʮʬʥULʪʭʠ ˀH DOʬR DʪʪUHʥLDʭH ʭʨH HʯʥHOOHQʭ HGLʭRULDO
DʬʬLʬʭDQʥH ʪURYLGHG ʤ\ ʹULʬʭLQD /DQʧ� 1LʥN 6DUQHOOL� ʽHʦʦUH\ ʼD˅HOʭRQ� DQG RʭʨHU
ʩHʩʤHUʬ Rʦ ʭʨH ʬʭDʦʦ Rʦ ʭʨH %URRNO\Q /DZ 5HYLHZʠ

� ʣOʭʨRʮʧʨ D YDULHʭ\ Rʦ GHʦLQLʭLRQʬ ʦRU ʭʨH ʭHUʩ ˇDUʭLʦLʥLDO LQʭHOOLʧHQʥHˈ HʯLʬʭ� D
ʨHOʪʦʮO RQH Lʬ ˇ˃ʭ˄ʨH ʭʨHRU\ DQG GHYHORʪʩHQʭ Rʦ ʥRʩʪʮʭHU ʬ\ʬʭHʩʬ DʤOH ʭR ʪHUʦRUʩ ʭDʬNʬ
QRUʩDOO\ UHʫʮLULQʧ ʨʮʩDQ LQʭHOOLʧHQʥHʠˈ $UWLʤLFLDO ʡQWHOOLJHQFH� 2ˁʻ25ʺ ʺ,ʹʿ,21ʣ5,(6�
ʨʭʭʪʬʷʴʴZZZʠRʯʦRUGUHʦHUHQʥHʠʥRʩʴYLHZʴ��ʠ��ʢ�ʴRLʴDʮʭʨRULʭ\ʠ���������ʢʶʵ��ʢ�� ˃ʨʭʭʪʬʷʴʴʪHU
ʩDʠʥʥʴ*�9ˁʟʣˁ�%˄ʠ ʿʨH ʭHUʩʬ ˇʩDʥʨLQH OHDUQLQʧˈ DQG ˇDUʭLʦLʥLDO LQʭHOOLʧHQʥHˈ DUH ʭR ʬRʩH
HʯʭHQʭ LQʭHUʥʨDQʧHDʤOH DQG DUH ʮʬHG Dʬ ʬʮʥʨ ʭʨURʮʧʨRʮʭ ʭʨLʬ DUʭLʥOHʠ &ʤ� ʹDU\ ʹRʧOLDQHʬH ʳ
ʺDYLG /HʨU� 7UDQVSDUHQF\ DQG $OJRULWKPLF *RYHUQDQFH� ʡ� ʣʺ0,1ʠ /ʠ 5(9ʠ �� � Qʠ� ʝ���ʢʞ
ʝˇ%\ ˉDUʭLʦLʥLDO LQʭHOOLʧHQʥHˊ DQG ˉʩDʥʨLQH OHDUQLQʧ�ˊ ZH UHʦHU ʠ ʠ ʠ ʭR D ʤURDG DʪʪURDʥʨ ʭR
ʪUHGLʥʭLYH DQDO\ʭLʥʬ ʥDʪʭʮUHG ʮQGHU YDULRʮʬ ʮʩʤUHOOD ʭHUʩʬ ʠ ʠ ʠ ʠ ʻRU RʮU ʪʮUʪRʬHʬ� ZH QHHG
QRʭ ʪDUʬH GLʦʦHUHQʥHʬ LQ ʭʨH ʩHDQLQʧ Rʦ ʭʨHʬH ʭHUʩʬ� QRU ZLOO ZH GHOYH GHHʪO\ LQʭR ʬʪHʥLʦLʥ
ʭHʥʨQLʫʮHʬ ZLʭʨLQ ʩDʥʨLQH OHDUQLQʧʠˈʞʠ ʻRU ʦʮUʭʨHU GLʬʥʮʬʬLRQ Rʦ ʨRZ ZH GHʦLQH ʩDʥʨLQH
OHDUQLQʧ ʭʨURʮʧʨRʮʭ ʭʨLʬ DUʭLʥOH� ʬHH LQʤUD QRʭHʬ ��ˆ�ʡ DQG DʥʥRʩʪDQ\LQʧ ʭHʯʭʠ

� 6HH� H�J�� ʹDU\ ʹRʧOLDQHʬH� ʢVLQJ 0DFKLQH /HDUQLQJ WR ʡPSURYH WKH ʢ�6�
*RYHUQPHQW� 5(*ʠ 5(9ʠ ʝʣʮʧʠ ��� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠʭʨHUHʧUHYLHZʠRUʧʴ���ʢʴ��ʴ��ʴʥRʧOLDQHʬHʟ
ʮʬLQʧʟʩDʥʨLQHʟOHDUQLQʧʟʭRʟLʩʪURYHʟʮʬʟʧRYHUQʩHQʭ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ3˂ʺʢʟ1ʿ8*˄ʸ 3HʭHU
ʺL˅LNHʬ� $ʡ� WKH /DZ� DQG 2XU ʠXWXUH� 0,ʿ 1(ˀ6 2ʻʻʠ ʝʽDQʠ ��� ���ʢʞ�
ʨʭʭʪʷʴʴQHZʬʠʩLʭʠHGʮʴ���ʢʴʦLUʬʭʟDLʟʪROLʥ\ʟʥRQʧUHʬʬʟ���� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʵ%��ʟ�ʣ�%˄ʸ ʽLOOLDQ
ʺˊ2QʦUR� $ʡ ʞʝʟ $PHULFDʥV 0RVW 3URPLVLQJ $UWLʤLFLDO ʡQWHOOLJHQFH &RPSDQLHV� ʻ25%(6 ʝ6Hʪʭʠ �ʡ�
���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠʦRUʤHʬʠʥRʩʴʬLʭHʬʴʰLOOLDQGRQʦURʴ���ʢʴ�ʢʴ�ʡʴDLʟʶ�ʟDʩHULʥDʬʟʩRʬʭʟʪURʩLʬLQʧʟ
DUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʟʥRʩʪDQLHʬʴʲʶʵʤʦʤ�ʵʥʶ�ʶʥ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ(9ʵ˂ʟ1ʹʶʣ˄ʸ ʹʨULʬ ˀHOOHU�
$ &DOLʤRUQLD 3ROLFH 'HSDUWPHQW LV ʢVLQJ 6RʤWZDUH WR 'HFLGH Lʤ ʣRXʥUH $ERXW WR &RPPLW D &ULPH�
%86ʠ ,16,ʺ(5 ʝʽDQʠ ��� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʤʮʬLQHʬʬLQʬLGHUʠʥRʩʴLQʭUDGRʟʤHZDUHʟʬ\ʬʭHʩʟʭUDʥNʬʟ
ʭʨUHDʭʟOHYHOʬʟ����ʟ� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�90˂ʟʹʶˁʽ˄ ʝˇʣ QHZ ʪLHʥH Rʦ ʬRʦʭZDUH LQ ʪODʥH Dʭ ʭʨH
ʻUHʬQR3ROLʥHʺHʪDUʭʩHQʭ LQ ʥHQʭUDOʹDOLʦRUQLDʮʬHʬʨʮʧHʤDʭʥʨHʬ Rʦ GDʭD� UDQʧLQʧ ʦURʩʥULʩLQDO



ʡʢ� %522./ʣ1 /$: 5(9ʡ(: ˃9ROʠ ��ʷ�

UHʬʮOʭ� ʭʨH ʪRʭHQʭLDO ʮʭLOLʭ\ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH LQ ʭʨH OHʧDO ʦLHOG
ʨDʬ QRʭ ʧRQH ʮQQRʭLʥHG� ZLʭʨ ʬʥʨRODUʬ� DʭʭRUQH\ʬ� DQG ʰʮGʧHʬ
ʤHʧLQQLQʧ ʭR HʯDʩLQH ʭʨH LʩʪOLʥDʭLRQʬ Rʦ ʭʨHʬH GLʧLʭDO ʭHʥʨQRORʧLHʬ
ʦRU ʭʨH 8ʠ6ʠ OHʧDO ʬ\ʬʭHʩʠ�

ʿʨLʬ DUʭLʥOH ʬHHNʬ ʭR ʥDʪʭʮUH ʭʨH ʬʭDʭH Rʦ ʭʨH DUʭ LQ ʥʮUUHQʭ
ʮʬHʬ Rʦ GLʧLʭL˅DʭLRQ� DOʧRULʭʨʩLʥ ʭRROʬ� DQG ʩDʥʨLQH OHDUQLQʧ LQ
GRʩHʬʭLʥ ʧRYHUQDQʥH LQ ʭʨH 8QLʭHG 6ʭDʭHʬʠ ,ʭ ʬHUYHʬ Dʬ D ʬʭDʭʮʬ
UHʪRUʭ RQ QRQʩLOLʭDU\ ʧRYHUQʩHQʭDO ʮʬHʬ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH
DQG Lʭʬ ʤʮLOGLQʧ ʤORʥNʬ ʭʨURʮʧʨRʮʭ ʬʭDʭH DQG ʦHGHUDO ʥRʮUʭʬ DQG
DʧHQʥLHʬʠ� ˀLʭʨ UHʬʪRQʬLʤLOLʭ\ ʦRU GRʩHʬʭLʥ ʧRYHUQDQʥH GLYLGHG LQ D
ʦHGHUDOLʬʭ ʬʭUʮʥʭʮUH DʥURʬʬ ʦLʦʭ\ʟRQH ʧRYHUQʩHQʭʬˋʦLʦʭ\ ʬʭDʭHʬ ʪOʮʬ

ʨLʬʭRU\ ʭR ʿZLʭʭHU ʦHHGʬ� ʭR DʬʬHʬʬ ʨRZ OLNHO\ ʬRʩHRQH Lʬ ʭR ʥRʩʩLʭ D ʥULʩH DQG ZʨHʭʨHU ʭʨH
ʪROLʥH Rʮʧʨʭ ʭR NHHʪ ʭDʤʬ RQ ʭʨHʩʠˈʞʠ ʣUʭLʦLʥLDO LQʭHOOLʧHQʥH ʭRROʬ ʨDYH HYHQ ʪURYHQ ʮʬHʦʮO LQ ʭʨH
ʦLʧʨʭ DʧDLQʬʭ ʹ29,ʺʟ�ʢʠ 6HH� H�J�� 3UHʬʬ 5HOHDʬH� 1DʭˊO ,Qʬʭʬʠ Rʦ ʼHDOʭʨ� 1,ʼ ʼDUQHʬʬHʬ ʣ, ʦRU
ʹ29,ʺʟ�ʢ ʺLDʧQRʬLʬ� ʿUHDʭʩHQʭ� DQG 0RQLʭRULQʧ ʝʣʮʧʠ ʶ� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠQLʨʠʧRYʴQHZʬʟ
HYHQʭʬʴQHZʬʟUHOHDʬHʬʴQLʨʟʨDUQHʬʬHʬʟDLʟʥRYLGʟ�ʢʟGLDʧQRʬLʬʟʭUHDʭʩHQʭʟʩRQLʭRULQʧ ˃ʨʭʭʪʬʷʴʴʪHUʩD
ʠʥʥʴ�*ʻˀʟ��ʹʣ˄ʠ

� 6HH� H�J�� ʽHQʬ ʻUDQNHQUHLʭHU ʳ 0LʥʨDHO ʣʠ /LYHUʩRUH� &RPSXWDWLRQDO 0HWKRGV
LQ /HJDO $QDO\VLV� �� ʣ11ʠ 5(9ʠ /ʠ ʳ 62ʹʠ 6ʹ,ʠ �ʢ ʝ����ʞ ʝGLʬʥʮʬʬLQʧ ʨRZ ʥRʩʪʮʭDʭLRQDO
DGYDQʥHʬ ʩD\ DʦʦHʥʭ OHʧDO LQʭHUʪUHʭDʭLRQʞʸ ʺDQLHO /ʠ ʹʨHQ�0DFKLQH /HDUQLQJ DQG WKH 5XOH Rʤ
/DZ ʵˆʡ ʝˀRUNLQʧ 3DʪHU� ���ʢʞ� ʨʭʭʪʬʷʴʴʪDʪHUʬʠʬʬUQʠʥRʩʴʬRO�ʴʪDʪHUʬʠʥʦʩˍDʤʬʭUDʥʭˏLG
ˌ����ʶ�ʡ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʡ(�ʻʟ16%6˄ ʝQRʭLQʧ ʭʨDʭ ʩDʥʨLQH OHDUQLQʧ ʩD\ ʤH ʮʬHʦʮO LQ
GHʭHʥʭLQʧ DQG DGʰʮʬʭLQʧ ʦRU ʤLDʬ LQ ʰʮGLʥLDO GHʥLʬLRQʟʩDNLQʧ RQ Dʬ\Oʮʩ UHʫʮHʬʭʬʞʸ ʼDUU\
6ʮUGHQ� $UWLʤLFLDO ʡQWHOOLJHQFH DQG /DZʟ $Q 2YHUYLHZ� �ʶ *ʣʠ 6ʿʠ8ʠ /ʠ5(9ʠ ���ʶ� ���� ʝ���ʢʞ
ʝGLʬʥʮʬʬLQʧ LʩʪOLʥDʭLRQʬ Rʦ ʨDYLQʧ ˇʣ,ʟHQDʤOHG ʥRʩʪʮʭHU ʬ\ʬʭHʩʬ ʠ ʠ ʠ ʩDNH ʭʨHLU ZD\ LQʭR
YDULRʮʬ ʦDʥHʭʬ Rʦ ʭʨH OHʧDO ʬ\ʬʭHʩˈʞʠ

ʵ ˀH GR QRʭ DGGUHʬʬ ʩLOLʭDU\ DQG ʬHʥʮULʭ\ LQʭHOOLʧHQʥHʟʧDʭʨHULQʧ ʮʬHʬ Rʦ ʣ,
ʤRʭʨ ʤHʥDʮʬH ʭʨH\ ʪUHʬHQʭ GLʬʭLQʥʭLYH ʪROLʥ\ LʩʪOLʥDʭLRQʬ ʤH\RQG ʭʨH ʬʥRʪH Rʦ ʭʨLʬ DUʭLʥOH
DQG ʤHʥDʮʬH ʭʨH\ ʩD\ ZHOO ʤH ʬʮʤʰHʥʭ ʭR ʬHʥʮULʭ\ ʥODʬʬLʦLʥDʭLRQʠ ʻRU DQ LQʟGHʪʭʨ� QRQʟ
ʥODʬʬLʦLHG ʭUHDʭʩHQʭ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH LQ 8ʠ6ʠ ʩLOLʭDU\ DʪʪOLʥDʭLRQʬ� ʨRZHYHU� ʬHH
3ʣ8/ 6ʹʼʣ55(� ʣ50< 2ʻ 121(ʷ ʣ8ʿ2120286 ˀ(ʣ3216 ʣ1ʺ ʿʼ( ʻ8ʿ85( 2ʻ ˀʣ5
ʝ����ʞʠ ˀH DOʬR GR QRʭ DGGUHʬʬ LQ ʭʨLʬ DUʭLʥOH ʭʨH ʮʬH Rʦ ʣ, ʭRROʬ ʤ\ OHʧLʬODʭʮUHʬ� ʩDLQO\
ʤHʥDʮʬH ʬʮʥʨ ʮʬH ˇUHʩDLQʬ ʬRʩHʭʨLQʧ Rʦ D QHʯʭ ʦURQʭLHUʠˈ 0RQLND ˂DOQLHULʮʭH Hʭ DOʠ� ʠURP
5XOH Rʤ /DZ WR 6WDWXWH 'UDʤWLQJʟ /HJDO ʡVVXHV ʤRU $OJRULWKPV LQ *RYHUQPHQW 'HFLVLRQʦ
0DNLQJ� LQ ʹʣ0%5,ʺ*( ʼʣ1ʺ%22ʾ 21 ʿʼ( /ʣˀ 2ʻ ʣ/*25,ʿʼ06ʷ ʼ80ʣ1 5,*ʼʿ6�
,1ʿ(//(ʹʿ8ʣ/ 3523(5ʿ<� *29(510(1ʿ 5(*8/ʣʿ,21 �ʶ�ˆʡ� ʝˀRRGURZ %DUʦLHOG HGʠ�
����ʞʠ ʣ, ʭRROʬ ʩDNH ʥRQʥUHʭH� LQGLYLGʮDO ʦRUHʥDʬʭʬ� ZʨLʥʨ ʩRUH QDʭʮUDOO\ ʩDNH ʭʨHʩ
ʥRQGʮʥLYH ʭR DGʰʮGLʥDʭRU\ DQG DGʩLQLʬʭUDʭLYH ʥRQʭHʯʭʬ ZʨHUH LQGLYLGʮDOL˅HG
GHʭHUʩLQDʭLRQʬ ʩʮʬʭ ʤH ʩDGHʠ ʣʬ RQH Rʦ ʮʬ ʨDʬ QRʭHG HOʬHZʨHUH� ˇ˃D˄ ʤLʭ ʩRUH ʭHʥʨQLʥDO
LʩDʧLQDʭLRQ DQG DGYDQʥHʩHQʭ ʩD\ ʤH UHʫʮLUHG ʦRU ʩDʥʨLQH OHDUQLQʧ ʭR ʮʬʨHU LQ
DʮʭRʩDʭLʥ UHʧʮODʭLRQˈˋRU� ʦRU ʬLʩLODU UHDʬRQʬ� OHʧLʬODʭLRQʠ ʹRʧOLDQHʬH ʳ /HʨU� VXSUD
QRʭH �� Dʭ ʢʠ ʿʨDʭ ʬDLG� ʪʮʤOLʥ ʬʮʪʪRUʭ ʦRU ʬʮʥʨ ʮʬH ʩD\ ʤH ʧURZLQʧʠ ,Q RQH YHU\ ʬʩDOO
ʬʮUYH\� Dʭ OHDʬʭ ʦRUʭ\ ʪHUʥHQʭ Rʦ ʣʩHULʥDQʬ UHʪRUʭHGO\ ʦDYRUHG UHʪODʥLQʧ ʬRʩH Rʦ ʭʨHLU
OHʧLʬODʭRUʬ ZLʭʨ ʣ, ʬ\ʬʭHʩʬ ʝDQG ʦLʦʭ\ʟRQH ʪHUʥHQʭ DQG ʬHYHQʭ\ʟʦLYH ʪHUʥHQʭ Rʦ ʭʨH
(ʮURʪHDQ DQG ʹʨLQHʬH ʪRʪʮODʭLRQʬ� UHʬʪHʥʭLYHO\� GLG Dʬ ZHOOʞʠ 6Dʩ 6ʨHDG� 0RUH WKDQ
ʧDOʤ Rʤ (XURSHDQV :DQW WR 5HSODFH /DZPDNHUV ZLWK $ʡ� 6WXG\ 6D\V� ʹ1%ʹ ʝ0D\ �ʡ�
����ʞ� ʨʭʭʪʬʷʴʴZZZʠʥQʤʥʠʥRʩʴ����ʴ�ʶʴ�ʡʴ HʮURʪHDQʬʟZDQʭʟʭRʟUHʪODʥHʟODZʩDNHUʬʟZLʭʨʟ
DLʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶ�ˁʡʟ3ʣˎˁ˄ʠ ʣOʭʨRʮʧʨ ʭʨH DʥʭʮDO UHʪODʥHʩHQʭ Rʦ OHʧLʬODʭRUʬ ZLʭʨ ʣ,
ʭRROʬ ʩD\ ʤH ʬRʩH ʭLʩH DZD\� ʭʨH LQYROYHʩHQʭ Rʦ OHʧLʬODʭʮUHʬ LQ RYHUʬHHLQʧ DQG ʥUDʦʭLQʧ UʮOHʬ
DERXW ʭʨH ʮʬH Rʦ ʣ, ʤ\ RʭʨHUʬ� LQʥOʮGLQʧ ʤ\ ʥRʮUʭʬ DQG DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ� Lʬ ʥOHDUO\ DOUHDG\
LQ ʭDNLQʧ ʪODʥHʠ 6HH� H�J�� 6WDWH $UWLʤLFLDO ʡQWHOOLJHQFH 3ROLF\� (/(ʹʠ 35,9ʠ ,1ʻ2ʠ ʹʿ5ʠ�
ʨʭʭʪʬʷʴʴHʪLʥʠRUʧʴʬʭDʭHʟʪROLʥ\ʴDLʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�9�ʽʟ(*8ʶ˄ʸ /HʧLʬODʭLRQ5HODʭHG ʭRʣUʭLʦLʥLDO
,QʭHOOLʧHQʥH�1DʭˊO ʹRQʠ 6ʭʠ /HʧLʬODʭʮUHʬ� ʨʭʭʪʬʷʴʴZZZʠQʥʬOʠRUʧʴUHʬHDUʥʨʴ ʭHOHʥRʩʩʮQLʥDʭLRQʬʟDQGʟ
LQʦRUʩDʭLRQʟʭHʥʨQRORʧ\ʴ����ʟOHʧLʬODʭLRQʟUHODʭHGʟʭRʟDUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʠDʬʪʯ ˃ʨʭʭʪʬʷʴʴʪHUʩ
Dʠʥʥʴ�ˎ�<ʟʣʡ%5˄ʠ
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ʭʨH QDʭLRQDO ʧRYHUQʩHQʭˋʭʨH ʬʥRʪH Rʦ ʭʨLʬ DUʭLʥOHˊʬ ʥRYHUDʧH Lʬ
YDʬʭʠ� ,ʭʬ ʬʮʤʰHʥʭ ʩDʭʭHU Lʬ DOʬR D UDʪLGO\ ʥʨDQʧLQʧ RQHʠ

ʣʬ QHZ ʭHʥʨQRORʧLHʬ DQG DʪʪOLʥDʭLRQʬ HʩHUʧH LQ ʭʨH ʪULYDʭH
ʬHʥʭRU� ʤRʭʨ ʪUHʬʬʮUHʬ DQG RʪʪRUʭʮQLʭLHʬ ʦRU ʭʨH ʮʬH Rʦ ʭʨRʬH
ʭHʥʨQRORʧLHʬ LQ ʪʮʤOLʥʟʬHʥʭRU ʬHʭʭLQʧʬ ʥRQʭLQʮH ʭR ʧURZʠ ʿʨH YDʬʭ
ʬʥRʪH DQG ʦDʬʭ ʪDʥH Rʦ DOʧRULʭʨʩLʥ ʧRYHUQDQʥH ʩDNH LʩʪRUʭDQʭ ʭʨH
NLQG Rʦ ʬʭRʥNʟʭDNLQʧ ʭʨDʭ ʭʨLʬ DUʭLʥOH ʪURYLGHʬʠ ʿR DʬʬHʬʬ ʭʨH YDOʮH
ʭʨDʭ DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʨROGʬ� Dʬ ZHOO Dʬ ʭR LGHQʭLʦ\ RʪʪRUʭʮQLʭLHʬ
ʦRU Lʭʬ DʪʪOLʥDʭLRQ LQ GRʩHʬʭLʥ ʧRYHUQDQʥH� Lʭ Lʬ LʩʪRUʭDQʭ ʭR
ʮQGHUʬʭDQG ZʨHUH DQG ʨRZ ʣ, Lʬ ʥʮUUHQʭO\ ʤHLQʧ ʮʬHGʠ 6ʮʥʨ D
ʬʭRʥNʟʭDNLQʧ ʥDQ DOʬR ʦDʥLOLʭDʭH ʦʮʭʮUH UHʬHDUʥʨ HYDOʮDʭLQʧ ʥʮUUHQʭ
DʪʪOLʥDʭLRQʬ DQG ʧHQHUDʭLQʧ UHʥRʩʩHQGDʭLRQʬ ʦRU ʭʨH GLʦʦʮʬLRQ Rʦ
DUʭLʦLʥLDO LQʭHOOLʧHQʥH LQ QHZ ʬHʭʭLQʧʬʠ

ʣQ DʥʥRʮQʭ Rʦ ʭʨH ʮʬH Rʦ ʣ, LQ ʧRYHUQʩHQʭ Lʬ DOʬR YDOʮDʤOH
ʤHʥDʮʬH ʭʨHUH ʥʮUUHQʭO\ HʯLʬʭʬ QR ʥHQʭUDOL˅HG UHʪRʬLʭRU\ Rʦ
DʪʪOLʥDʭLRQʬ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʤ\ ʥRʮUʭʬ DQG DGʩLQLʬʭUDʭLYH
DʧHQʥLHʬʠ� *LYHQ ʭʨH ʦHGHUDOLʬʭ ʬʭUʮʥʭʮUH Rʦ ʭʨH 8QLʭHG 6ʭDʭHʬ� ʭʨH
GHYHORʪʩHQʭ DQG LʩʪOHʩHQʭDʭLRQ Rʦ ʣ, ʭHʥʨQRORʧ\ LQ ʭʨH ʪʮʤOLʥ
ʬHʥʭRU Lʬ DOʬR QRʭ GHʭHUʩLQHG ʤ\ DQ\ ʥHQʭUDO LQʬʭLʭʮʭLRQʠ
ʿHʥʨQRORʧ\ GHʥLʬLRQʬ DUH ʩDGH Dʭ ʭʨH ʦHGHUDO OHYHO LQ Dʬ ʩDQ\ Dʬ
ʬHYHUDO ʨʮQGUHG ʬHʪDUDʭH DGʩLQLʬʭUDʭLYH DʧHQʥLHʬʠ� ʿʨH QʮʩʤHU
Rʦ ʥRʩʪDUDʤOH DʧHQʥLHʬ Dʭ ʭʨH ʬʭDʭH DQG ORʥDO OHYHO ʬʮUHO\ UʮQʬ
LQʭR ʭʨH ʭHQʬ Rʦ ʭʨRʮʬDQGʬʠ (YHQ ZLʭʨ UHʬʪHʥʭ ʬLʩʪO\ ʭR ODZ
HQʦRUʥHʩHQʭ DʧHQʥLHʬ� Lʭ ʨDʬ ʤHHQ QRʭHG ʭʨDʭ ˇʭʨH GHʥHQʭUDOL˅HG�
ʦUDʧʩHQʭHG� DQG ORʥDO QDʭʮUH Rʦ ODZ HQʦRUʥHʩHQʭ LQ ʭʨH 8QLʭHG
6ʭDʭHʬ ʩDNHʬ Lʭ ʥʨDOOHQʧLQʧ ʭR DʥʥʮUDʭHO\ ʥRʮQʭ ʭʨH QʮʩʤHU Rʦ
DʧHQʥLHʬʠˈ	

ʶ 6HH JHQHUDOO\� H�J�� 5RʤHUʭ ʣʠ 6ʥʨDʪLUR� 7RZDUG D 7KHRU\ Rʤ ʡQWHUDFWLYH
ʠHGHUDOLVP� ʢ� ,2ˀʣ /ʠ 5(9ʠ �ʵ� ʝ���ʶʞʸ 3ʨLOLʪ ʽʠ ˀHLʬHU� ʠHGHUDO &RPPRQ /DZ�
&RRSHUDWLYH ʠHGHUDOLVP� DQG WKH (QʤRUFHPHQW Rʤ WKH 7HOHFRP $FW� ʡ� 1ʠ<ʠ8ʠ /ʠ 5(9ʠ ��ʢ�
ʝ����ʞʠ

� 2QH HʦʦRUʭ ʭR ʪURYLGH ʬʮʥʨ D UHʪRʬLʭRU\ ʥDQ ʤH ʦRʮQG RQ ʭʨH 3HQQ 3URʧUDʩ
RQ 5HʧʮODʭLRQˊʬ ZHʤʬLʭH RQ ˇ2ʪʭLʩL˅LQʧ *RYHUQʩHQʭʠˈ ʢVHV LQ *RYHUQPHQW� 3(11 /ʣˀʷ
23ʿ,0,˂,1* *29(510(1ʿ� ʨʭʭʪʬʷʴʴZZZʠODZʠʮʪHQQʠHGʮʴLQʬʭLʭʮʭHʬʴʪʪUʴRʪʭLʩL˅LQʧʟ
ʧRYHUQʩHQʭʟʪURʰHʥʭʴʧRYHUQʩHQʭʠʪʨʪʲʩʮQLʥLʪDO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ66�ʢʟʵʻʽ�˄ʠ ʣQRʭʨHU
ʬʮʥʨ ʪURʰHʥʭ� ZʨLʥʨ GRʥʮʩHQʭʬ GR˅HQʬ Rʦ ʮʬHʬ ʤ\ ORʥDO DQG ʬʭDʭH ʧRYHUQʩHQʭ DʧHQʥLHʬ� Lʬ
ʭʨH ʺDʭDʟ6ʩDUʭ ʹLʭ\ 6ROʮʭLRQʬ LQLʭLDʭLYH UʮQ ʤ\ ʼDUYDUG 8QLYHUʬLʭ\ʠ $ &DWDORJ Rʤ &LYLF
'DWD ʢVH &DVHV� ʺʣʿʣʟ60ʣ5ʿ ʹ,ʿ< 62/6ʠ ʝʣʪUʠ ʢ� ����ʞ� ʨʭʭʪʬʷʴʴGDʭDʬʩDUʭʠDʬʨʠʨDUYD
UGʠHGʮʴQHZʬʴDUʭLʥOHʴʨRZʟʥDQʟGDʭDʟDQGʟDQDO\ʭLʥʬʟʤHʟʮʬHGʟʭRʟHQʨDQʥHʟʥLʭ\ʟRʪHUDʭLRQʬʟʡ��
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʶˀ*ʟ�ʡ�˂˄ʠ

ʡ ,QGHHG� ʰʮʬʭ ʧHʭʭLQʧ D ʥRʮQʭ Rʦ ʭʨH QʮʩʤHU Rʦ ʦHGHUDO DʧHQʥLHʬ Lʬ GLʦʦLʥʮOʭʠ 2QH
ʬʥʨRODUO\ UHʪRUʭ ʪʮʤOLʬʨHG ʤ\ D ʧRYHUQʩHQʭDO DʧHQʥ\ QRʭHG ʭʨDʭ ˇʭʨHUH Lʬ QR DʮʭʨRULʭDʭLYH OLʬʭ Rʦ
ʧRYHUQʩHQʭ DʧHQʥLHʬʠ (YHU\ OLʬʭ Rʦ ʦHGHUDO DʧHQʥLHʬ LQ ʧRYHUQʩHQʭ ʪʮʤOLʥDʭLRQʬ Lʬ GLʦʦHUHQʭʠˈ
ʺʣ9,ʺ (ʠ /(ˀ,6 ʳ ʽ(11,ʻ(5 /ʠ 6(/,1� 6285ʹ(%22ʾ 2ʻ81,ʿ(ʺ 6ʿʣʿ(6 (ˁ(ʹ8ʿ,9( ʣ*(1ʹ,(6
�ʵˆ�ʶ ʝ����ʞ� ʨʭʭʪʬʷʴʴZZZʠDʥʮʬʠʧRYʴʬLʭHʬʴGHʦDʮOʭʴʦLOHʬʴGRʥʮʩHQʭʬʴ6RʮUʥHʤRRNʟ����ʟʻLQDOˏ��ʟ
ʺHʥˏ2QOLQHʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʹˁ/ʶʟ�89ʣ˄ ʝUHʪRUʭLQʧ HʬʭLʩDʭHʬ Rʦ ʭʨH QʮʩʤHU Rʦ ʦHGHUDO
DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ ʭʨDʭ UDQʧH ʦURʩ �ʶ� ʭR ʵ�ʶʞʠ

� 8ʠ6ʠ ʺ(3ˊʿ 2ʻ ʽ86ʿʠ� 1ʣʿ,21ʣ/ 6285ʹ(6 2ʻ /ʣˀ (1ʻ25ʹ(0(1ʿ (03/2<0(1ʿ
ʺʣʿʣ � ʝ2ʥʭʠ ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʤʰʬʠʧRYʴʥRQʭHQʭʴʪʮʤʴʪGʦʴQʬOHHGʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ1ˁ�6ʟ
15�6˄ʠ ʣʬ D URʮʧʨ HʬʭLʩDʭH Rʦ ʭʨH QʮʩʤHU Rʦ ODZ HQʦRUʥHʩHQʭ DʧHQʥLHʬ� ZH QRʭH ʭʨDʭ
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ʺHʥLʬLRQʬ DʤRʮʭ GLʧLʭDO ʭHʥʨQRORʧLHʬ ʮʬHG ʤ\ ʥRʮUʭʬ
ʭʨURʮʧʨRʮʭ ʭʨH 8QLʭHG 6ʭDʭHʬ DUH ʬLʩLODUO\ ʩDGH ʤ\ D ʪOHʭʨRUD
Rʦ LQʬʭLʭʮʭLRQʬ DQG DʥʭRUʬʠ ʿʨH ʦHGHUDO ʥRʮUʭ ʬ\ʬʭHʩ ʥRʩʪULʬHʬ�
LQ DGGLʭLRQ ʭR RQH 6ʮʪUHʩH ʹRʮUʭ� D ʭRʭDO Rʦ ʭʨLUʭHHQ ˇʥLUʥʮLʭʬˈ LQ
ʭʨH ʦHGHUDO DʪʪHOODʭH ʥRʮUʭ ʬ\ʬʭHʩ DQG QLQHʭ\ʟʦRʮU ʭULDO ʥRʮUʭ
ˇGLʬʭULʥʭʬˈ ʝHDʥʨ ZLʭʨ Dʬ ʩDQ\ Dʬ GR˅HQʬ Rʦ ʭULDO ʰʮGʧHʬ� ʦRU D
ʭRʭDO QʮʩʤHU Rʦ ʩRUH ʭʨDQ �ʶ� ʥRʮUʭURRʩʬʞʠ
 ʣʭ ʭʨH ʬʭDʭH OHYHO�
ʭʨH QʮʩʤHU Rʦ GLʦʦHUHQʭ ʥRʮUʭʬ ʪUROLʦHUDʭHʬ HYHQ ʦʮUʭʨHUˋ
HʬʪHʥLDOO\ ʧLYHQ ʭʨDʭ ʬʭDʭH ʧRYHUQʩHQʭʬ ʦʮUʭʨHU GHOHʧDʭH ʭʨHLU
GRʩHʬʭLʥ DʮʭʨRULʭ\ ʭR ʥRʮQʭ\ DQG ʩʮQLʥLʪDO ʧRYHUQʩHQʭʬ ʭʨDʭ
ʨDYH ʭʨHLU RZQ ʥRʮUʭʬʠ ʣʥʥRUGLQʧ ʭR ʭʨH 1DʭLRQDO ʹHQʭHU ʦRU
6ʭDʭH ʹRʮUʭʬ� DʪʪURʯLʩDʭHO\ �ʶ���� ʭR �ʡ���� GLʦʦHUHQʭ ʬʭDʭH DQG
ʩʮQLʥLʪDO ʥRʮUʭʬ HʯLʬʭ LQ ʭʨH 8QLʭHG 6ʭDʭHʬʠ��

ʣQ\ RQH Rʦ ʭʨHʬH QʮʩHURʮʬ ʰʮGLʥLDO RU DGʩLQLʬʭUDʭLYH
HQʭLʭLHʬ ʥRʮOG LQ ʪULQʥLʪOH ʨDYH Lʭʬ RZQ ʪROLʥ\ ZLʭʨ UHʬʪHʥʭ ʭR
HOHʥʭURQLʥ ʦLOLQʧ� GLʧLʭL˅DʭLRQ Rʦ GRʥʮʩHQʭʬ� RU ʭʨH ʮʬH Rʦ
DOʧRULʭʨʩʬ ʭR ʬʮʪʪRUʭ GHʥLʬLRQʟʩDNLQʧʠ�� ʣʬ D UHʬʮOʭ� Lʭ Lʬ
YDOʮDʤOH ʦRU GHʥLʬLRQʟʩDNHUʬ LQ DQ\ Rʦ ʭʨHʬH ʬHʭʭLQʧʬ� Dʬ ZHOO Dʬ
ʬʥʨRODUʬ DQG ʪUDʥʭLʭLRQHUʬ� ʭR ʨDYH D ʬRʮUʥH ʭʨDʭ ʥDʭDORʧʬ ʥʮUUHQʭ
ʮʬHʬ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH DQG Lʭʬ ʤʮLOGLQʧ ʤORʥNʬ DʥURʬʬ ʭʨH
8QLʭHG 6ʭDʭHʬʠ 2ʦ ʥRʮUʬH� DQ\ ʬʮʥʨ ʬʮUYH\ Rʦ ʮʬHʬ ʩʮʬʭ ʤH ʩDGH
ZLʭʨ DʪʪURʪULDʭH ʥDʮʭLRQʠ ʣʬ ʩʮʥʨ Dʬ ZH ʨDYH DʭʭHʩʪʭHG ʭR ʤH
HʯʨDʮʬʭLYH LQ ʥDʭDORʧLQʧ GRʩHʬʭLʥ ʮʬHʬ Rʦ ʣ,� ZH ʥDQ ʩDNH QR
ʥODLʩ ʭR ʨDYH LGHQʭLʦLHG HYHU\ ʮʬH ʤ\ DQ\ ʧRYHUQʩHQʭDO HQʭLʭ\ʠ
ʿʨLʬ DUʭLʥOH Lʬ ʤDʬHG ʪULʩDULO\ RQ HʯʭHQʬLYH ʬHDUʥʨHʬ Rʦ DʥDGHʩLʥ
OLʭHUDʭʮUH DQGʩHGLD ʪʮʤOLʥDʭLRQʬ LQ RʮU HʦʦRUʭ ʭR LGHQʭLʦ\ ʥʮUUHQʭ
ʮʬHʬ Rʦ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ ʭʨDʭ DLG GHʥLʬLRQʟʩDNLQʧ
ZLʭʨLQ ʥRʮUʭʬ DQG DʧHQʥLHʬ Dʭ ʤRʭʨ ʬʭDʭH DQG ʦHGHUDO OHYHOʬ Rʦ
ʧRYHUQʩHQʭʠ ˀH DOʬR ʬʪRNH ZLʭʨ ʥRʮUʭ DQG DʧHQʥ\ RʦʦLʥLDOʬ ZʨR
ZRʮOG ʤH LQ D ʪRʬLʭLRQ ʭR NQRZ DʤRʮʭ ʥʮUUHQʭ ʮʬHʬ Rʦ DUʭLʦLʥLDO
LQʭHOOLʧHQʥH DQG Lʭʬ ʤʮLOGLQʧ ʤORʥNʬ ʤ\ ʧRYHUQʩHQʭDO HQʭLʭLHʬ�
DQG ZH ʩDGH ʥRQʭDʥʭ ZLʭʨ OHDGLQʧ ʥRQʬʮOʭDQʭʬ DQG DʥDGHʩLʥ

DʪʪURʯLʩDʭHO\ ������ GLʦʦHUHQʭ ʪROLʥH GHʪDUʭʩHQʭʬ DQG RʭʨHU ODZ HQʦRUʥHʩHQʭ DʧHQʥLHʬ
UHʬʪRQGHG ʭR D ʦHGHUDOO\ ʬʪRQʬRUHG ʹHQʬʮʬ Rʦ 6ʭDʭH DQG /RʥDO /DZ (QʦRUʥHʩHQʭ ʣʧHQʥLHʬ LQ
����ʠ ʡG�

ʢ 6HH� H�J�� &RXUW 5ROH DQG 6WUXFWXUH� 8ʠ6ʠ ʹʿ6ʠ� ʨʭʭʪʬʷʴʴZZZʠʮʬʥRʮUʭʬʠʧRYʴDʤRʮʭʟ
ʦHGHUDOʟʥRʮUʭʬʴʥRʮUʭʟUROHʟDQGʟʬʭUʮʥʭʮUH ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ(*�ˎʟ1˂30˄ʠ

�� ʿʨLʬ HʬʭLʩDʭH Lʬ ʤDʬHG RQ D ʭHOHʪʨRQH DQG HʩDLO HʯʥʨDQʧH ZLʭʨ 1ʹ6ʹ ʬʭDʦʦ�
DQG Lʭ LQʥOʮGHʬ D YDʬʭ QʮʩʤHU Rʦ ʩʮQLʥLʪDO ʥRʮUʭʬʠ ,QGHHG� ʭʨH ʮQʥHUʭDLQʭ\ UHʦOHʥʭHG LQ
ʭʨH UDQʧH ʝUDʭʨHU ʭʨDQ D ʪRLQʭ HʬʭLʩDʭHʞ Lʬ DʪʪDUHQʭO\ GʮH ʭR ʦDLUO\ UHʧʮODU ʥʨDQʧHʬ LQ
ʭʨH ʬL˅H DQG RUʧDQL˅DʭLRQ Rʦ ʩʮQLʥLʪDO ʥRʮUʭʬʠ

�� 6HH� H�J�� 8ʠ6ʠ 6835(0( ʹ285ʿ� 58/(6 2ʻ ʿʼ( 6835(0( ʹ285ʿ ʝ6Hʪʭʠ �ʡ� ���ʡʞ�
ʨʭʭʪʬʷʴʴZZZʠʬʮʪUHʩHʥRʮUʭʠʧRYʴʦLOLQʧDQGUʮOHʬʴ���ʡ5ʮOHʬRʦʭʨHʹRʮUʭʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʵ(ʹʢʟ
ʼ6ʵʽ˄ʸ ʻ(ʺʠ 5ʠ ʹ,9ʠ 3ʠ ��ʝDʞ ʝˇ˃ʣ˄ GLʬʭULʥʭ ʥRʮUʭ� DʥʭLQʧ ʤ\ D ʩDʰRULʭ\ Rʦ Lʭʬ GLʬʭULʥʭ ʰʮGʧHʬ� ʩD\
DGRʪʭ DQG DʩHQG UʮOHʬ ʧRYHUQLQʧ Lʭʬ ʪUDʥʭLʥHʠˈʞʸ ʻ(ʺʠ5ʠʣ33ʠ3ʠ ʵʡʝDʞʝ�ʞ ʝˇ(Dʥʨ ʥRʮUʭ Rʦ DʪʪHDOʬ
DʥʭLQʧ ʤ\ D ʩDʰRULʭ\ Rʦ Lʭʬ ʰʮGʧHʬ LQ UHʧʮODU DʥʭLYH ʬHUYLʥH ʩD\ ʠ ʠ ʠ ʩDNH DQG DʩHQG UʮOHʬ
ʧRYHUQLQʧ Lʭʬ ʪUDʥʭLʥHʠˈʞʠ
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HʯʪHUʭʬ ZʨR DUH GHYHORʪLQʧ DQG ʬʭʮG\LQʧ ʬʮʥʨ ʪRʬʬLʤOH ʮʬHʬʠ 2ʮU
UHʬHDUʥʨ HʦʦRUʭ ʨDʬ ʪURGʮʥHG D ʬʮUYH\� Dʬ ʥRʩʪUHʨHQʬLYH Dʬ DQ\
ZH NQRZ� Rʦ ʰʮGLʥLDO DQG DGʩLQLʬʭUDʭLYH ʮʬHʬ Rʦ ʩDʥʨLQH OHDUQLQʧ
DʥURʬʬ ʦHGHUDO DQG ʬʭDʭH ʧRYHUQʩHQʭʬ LQ ʭʨH 8QLʭHG 6ʭDʭHʬʠ��

ʿʨH UHʬʮOʭʬ Rʦ RʮU UHʬHDUʥʨ OHDG ʮʬ ʭR ʤH ʥRQʦLGHQʭ LQ ʭZR
RYHUDUʥʨLQʧ ʥRQʥOʮʬLRQʬʠ ʻLUʬʭ� QR ʰʮGLʥLDO RU DGʩLQLʬʭUDʭLYH
ʤRG\ LQ ʭʨH 8QLʭHG 6ʭDʭHʬ ʨDʬ \Hʭ LQʬʭLʭʮʭHG D ʬ\ʬʭHʩ ʭʨDʭ
ʪURYLGHʬ ʦRU ʭRʭDO GHʥLʬLRQʟʩDNLQʧ ʤ\ DOʧRULʭʨʩ� ʬʮʥʨ ʭʨDʭ D
ʥRʩʪʮʭHU ʩDNHʬ D ʦʮOO\ LQGHʪHQGHQʭ GHʭHUʩLQDʭLRQ ʝʭʨDʭ Lʬ� D
ʨʮʩDQ ˇRʮʭ Rʦ ʭʨH ORRʪˈ GHʥLʬLRQʞʠ�� 6HʥRQG� ZH DUH DZDUH Rʦ QR
ʥRʮUʭ ʭʨDʭ Lʬ ʥʮUUHQʭO\ UHO\LQʧ LQ DQ\ ZD\� HYHQ RQ D ʨʮʩDQʟLQʟ
ʭʨHʟORRʪ ʤDʬLʬ� RQ ZʨDʭ ZH ZRʮOG ʥRQʬLGHU ʭR ʤH ʩDʥʨLQHʟ
OHDUQLQʧ DOʧRULʭʨʩʬʠ ʿʨDʭ ʬDLG� RQH ʬʭDʭH ʨDʬ D ʪDUROH ʤRDUG
ʮʬLQʧ D ʬ\ʬʭHʩ ʤDʬHG RQ D ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩ ʭR
ʬʮʪʪRUʭ ʪULʬRQHU UHOHDʬH GHʥLʬLRQʬ� DQG QʮʩHURʮʬ RʭʨHU
DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ Dʭ ʭʨH ʬʭDʭH DQG ʦHGHUDO OHYHOʬ ʨDYH
GHʪOR\HG RU DUH ʥʮUUHQʭO\ UHʬHDUʥʨLQʧ ʭʨH ʮʬH Rʦ ʩDʥʨLQH
OHDUQLQʧ LQ ʬʮʪʪRUʭ Rʦ YDULRʮʬ DGʩLQLʬʭUDʭLYH ʦʮQʥʭLRQʬʠ�ʵ

,Q ʭʨLʬ DUʭLʥOH�ZH GLʬʭLQʧʮLʬʨʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬˋ
ZʨLʥʨ ZH ʭUHDʭ ʨHUH Dʬ GHʦLQLQʧ DUʭLʦLʥLDO LQʭHOOLʧHQʥHˋʦURʩ ʭZR
ʤʮLOGLQʧ ʤORʥNʬ ʭʨDʭ ʩLʧʨʭ ʨHOʪ OHDG ʭR ʭʨH HYHQʭʮDO ʧRYHUQʩHQʭDO
ʮʬH Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥHʷ GLʧLʭL˅DʭLRQ DQG DOʧRULʭʨʩLʥ ʭRROʬʠ
,QGHHG� ʩDʥʨLQH OHDUQLQʧ UHʬLGHʬ RQ ʭʨH ʦDU HQG Rʦ D ʬʪHʥʭUʮʩ Rʦ
GLʧLʭDO ʭHʥʨQRORʧLHʬ DYDLODʤOH ʭR ʧRYHUQʩHQʭʬʠ

ʿʨH ʥORʬHʬʭ ʪRLQʭ RQ ʭʨDʭ ʬʪHʥʭUʮʩ ʤHʧLQʬ ZLʭʨ ʬLʩʪOH
GLJLWL]DWLRQˋRU ʭʨH ʮʬH Rʦ HOHʥʭURQLʥ ʦLOLQʧ RU RʭʨHU GDʭD ʬ\ʬʭHʩʬ ʭR
ʩDQDʧH LQʦRUʩDʭLRQ LQ HOHʥʭURQLʥ ʦRUʩDʭʠ ʺLʧLʭL˅DʭLRQ Lʬ D ʤʮLOGLQʧ
ʤORʥN ʭRZDUG DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʤHʥDʮʬH Lʭ ʥDQ ʦDʥLOLʭDʭH ʭʨH
DYDLODʤLOLʭ\ Rʦ ʭʨH ˇʤLʧ GDʭDˈ RQ ZʨLʥʨ ʩDʥʨLQH OHDUQLQʧ Lʬ ʤDʬHGʠ

1Hʯʭ RQ ʭʨH ʬʪHʥʭUʮʩ ZRʮOG ʤH ʦRU ʧRYHUQʩHQʭʬ ʭR UHO\ RQ
ZʨDʭ ZH ʥDOO DOJRULWKPLF WRROVˋʭʨDʭ Lʬ� ʭUDGLʭLRQDO ʬʭDʭLʬʭLʥDO
ʩRGHOʬ� LQGLʥHʬ� RU ʬʥRULQʧ ʬ\ʬʭHʩʬ ʭʨDʭ DUH ʮʬHG Dʬ GHʥLʬLRQ ʭRROʬʠ

�� 2ʭʨHU ʬʮʥʨ HʦʦRUʭʬ ʨDYH ʪURGʮʥHG HʯʥHOOHQʭ UHʬRʮUʥHʬ RQ ʣ, ʮʬH ʤ\
ʧRYHUQʩHQʭʬ� ʤʮʭ ʨDYH ʭHQGHG ʭR ʨDYH D ʩRUH OLʩLʭHG ʬʥRʪH� HLʭʨHU LQʬʭLʭʮʭLRQDOO\ ʝHʠʧʠ�
RQO\ ʦRʥʮʬHG RQ DʧHQʥLHʬʞ RU RQ RQH OHYHO Rʦ ʧRYHUQʩHQʭ ʝHʠʧʠ� ʦHGHUDOʞʠ 6HH� H�J�� ʺʣ9,ʺ
ʻ5((0ʣ1 (1*6ʿ520 (ʿ ʣ/ʠ� *29(510(1ʿ %< ʣ/*25,ʿʼ0ʷ ʣ5ʿ,ʻ,ʹ,ʣ/ ,1ʿ(//,*(1ʹ(
,1 ʻ(ʺ(5ʣ/ ʣʺ0,1,6ʿ5ʣʿ,9( ʣ*(1ʹ,(6 ʝ����ʞ� ʨʭʭʪʬʷʴʴZZZʟʥGQʠODZʠʬʭDQʦRUGʠHGʮʴZʪʟ
ʥRQʭHQʭʴʮʪORDGʬʴ����ʴ��ʴʣʹ86ʟʣ,ʟ5HʪRUʭʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʼʺ�0ʟ0ʢ�ʿ˄ʸ ʼ,/ʣ
0(ʼ5� ʣ5ʿ,ʻ,ʹ,ʣ/ ,1ʿ(//,*(1ʹ( ʻ25 ʹ,ʿ,˂(1 6(59,ʹ(6 ʣ1ʺ *29(510(1ʿ ʝ���ʡʞ�
ʨʭʭʪʬʷʴʴDʬʨʠʨDUYDUGʠHGʮʴʦLOHʬʴDʬʨʴʦLOHʬʴDUʭLʦLʥLDOˏLQʭHOOLʧHQʥHˏʦRUˏʥLʭL˅HQˏʬHUYLʥHʬʠʪGʦ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʡʢ*ʿʟ*(�ˎ˄ʠ 2ʦ ʥRʮUʬH� ZH ʥDQQRʭ ʥODLʩ ʭʨDʭ ZH ʨDYH RʮUʬHOYHʬ
LGHQʭLʦLHG RU GLʬʥʮʬʬHG LQ ʭʨLʬ DUʭLʥOH DOO Rʦ ʭʨH ʮʬHʬ Rʦ ʣ, ʤ\ ʧRYHUQʩHQʭDO ʤRGLHʬ LQ
ʭʨH 8QLʭHG 6ʭDʭHʬ� HʬʪHʥLDOO\ LQ ʬʮʥʨ D ʦDʬʭʟʩRYLQʧ GRʩDLQ Dʬ LQʦRUʩDʭLRQ ʭHʥʨQRORʧ\ʠ

�� ʻRU D GLʬʥʮʬʬLRQ Rʦ ʭʨH GLʦʦHUHQʥH ʤHʭZHHQ ʮʬLQʧ DOʧRULʭʨʩʬ RQ D ʬʮʪʪRUʭLYH
YHUʬʮʬ GHʭHUʩLQDʭLYH ʤDʬLʬ� ʬHH ʹRʧOLDQHʬH ʳ /HʨU� VXSUD QRʭH �� Dʭ ��� DQG ʹDU\ ʹRʧOLDQHʬH
ʳ ʺDYLG /HʨU� 5HJXODWLQJ E\ 5RERWʟ $GPLQLVWUDWLYH 'HFLVLRQ 0DNLQJ LQ WKH 0DFKLQHʦ
/HDUQLQJ (UD� ��ʶ *(2ʠ /ʠʽʠ ��ʵʡ� ���ʡˆʡ� ʝ���ʡʞʠ

�ʵ 6HH LQʤUD QRʭHʬ ʵ�� ���ˆ��� DQG DʥʥRʩʪDQ\LQʧ ʭHʯʭʠ
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ʿʨHʬH ʭUDGLʭLRQDO DOʧRULʭʨʩLʥ RU ʬʭDʭLʬʭLʥDO ʭRROʬ UHO\ RQ ʨʮʩDQʬ ʭR
ʬHOHʥʭ ʭʨH ʬʪHʥLʦLʥ YDULDʤOHʬ ʭR ʤH LQʥOʮGHG LQ D GHʥLʬLRQ DLG DQG ʭʨH
ʪUHʥLʬH ʩDʭʨHʩDʭLʥDO UHODʭLRQʬʨLʪʬ ʤHʭZHHQ ʭʨRʬH YDULDʤOHʬʠ��

2QO\ Dʭ ʭʨH ʦLQDO ʬʭHʪ Rʦ ʭʨH ʬʪHʥʭUʮʩˋ�������
���!����ˋGR ʧRYHUQʩHQʭʬ UHO\ RQ ʭRROʬ ʭʨDʭ ʥRQʬʭLʭʮʭH ZʨDʭ ZH
ʥRQʬLGHU ʨHUH ʭR ʤH DUʭLʦLʥLDO LQʭHOOLʧHQʥHʠ 0DʥʨLQHʟOHDUQLQʧ
DOʧRULʭʨʩʬ HʬʬHQʭLDOO\ ZRUN ˇRQ ʭʨHLU RZQˈ ʭR ʪURʥHʬʬ GDʭD DQG
GLʬʥRYHU RʪʭLʩDO ʩDʭʨHʩDʭLʥDO UHODʭLRQʬʨLʪʬ ʤHʭZHHQ ʭʨHʩʠ
ʿʨHʬH DOʧRULʭʨʩʬ ʥDQ ʭDNH ʩDQ\ ʦRUʩʬ� ʤʮʭ LQ HʬʬHQʥH ʩDʥʨLQH
OHDUQLQʧ UHʦHUʬ ʭR DQ DOʧRULʭʨʩˊʬ DʮʭRQRʩRʮʬ DʤLOLʭ\ ʭR GHʭHʥʭ
ʪDʭʭHUQʬ LQ ODUʧH DʩRʮQʭʬ Rʦ GDʭDʠ ʿʨLʬ ʦʮQʥʭLRQDOLʭ\ ʧLYHʬ
ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ QRʭ RQO\ ʭʨHLU QDʩH ʤʮʭ DOʬR ʭʨHLU
RʦʭHQ ʬʮʪHULRU ʪHUʦRUʩDQʥH LQ ʪUHGLʥʭLYH DʥʥʮUDʥ\ RYHU
ʭUDGLʭLRQDO� ʨʮʩDQʟʧʮLGHG DOʧRULʭʨʩLʥ ʭRROʬʠ

2ʦ ʥRʮUʬH� HYHQ ZLʭʨ ʩDʥʨLQH OHDUQLQʧ� ʨʮʩDQʬ ʩʮʬʭ
ʬʪHʥLʦ\ ʭʨH RʤʰHʥʭLYH ʭʨDʭ ʭʨH OHDUQLQʧ DOʧRULʭʨʩ Lʬ ʬʮʪʪRʬHG ʭR
ʦRUHʥDʬʭ RU RʪʭLʩL˅H� ʭʨHQ ʥROOHʥʭ ʭʨH GDʭD RQ ZʨLʥʨ ʭʨH DOʧRULʭʨʩ
ZLOO ˇOHDUQ�ˈ DQG ʮOʭLʩDʭHO\ ʬʪHʥLʦ\ ʭʨH ʧHQHUDO ʥRʩʪʮʭDʭLRQDO
ʪURʪHUʭLHʬ RU DUʥʨLʭHʥʭʮUH ʭʨDʭ ʭʨH DOʧRULʭʨʩ ZLOO GHʪOR\ʠ��
2ʦʭHQ� ʨʮʩDQʬ ZLOO DOʬR ʮQGHUʭDNH D QʮʩʤHU Rʦ ʬʭHʪʬ ʭR ˇʭUDLQˈ
ʭʨH DOʧRULʭʨʩ DQG UHʦLQH Lʭʬ RʪHUDʭLRQʠ

<Hʭ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ DUH GLʦʦHUHQʭ ʭʨDQ
ʭUDGLʭLRQDO ʬʭDʭLʬʭLʥDO ʭRROʬ ʤHʥDʮʬH ʭʨH ʪUHʥLʬH ZD\ʬ LQ ZʨLʥʨ GDʭD
DUH ʥRʩʤLQHG DQG DQDO\˅HG DUH QRʭ ʦʮOO\ GHʭHUʩLQHG LQ DGYDQʥH ʤ\
D ʨʮʩDQ DQDO\ʬʭʠ ʿʨHʬH DOʧRULʭʨʩʬ DUH DOʬR ʭ\ʪLʥDOO\ QRʭ Dʬ
LQʭʮLʭLYHO\ HʯʪODLQDʤOH DʦʭHU ʭʨH ʦDʥʭʠ ʻRU ʭʨLʬ UHDʬRQ� ʩDʥʨLQHʟ
OHDUQLQʧ DOʧRULʭʨʩʬ DUH RʦʭHQ GHʬʥULʤHG Dʬ ˇʤODʥNʟʤRʯˈ DOʧRULʭʨʩʬʠ
ʿʨH\ GR QRʭ DʦʦRUG D UHDG\ ZD\ Rʦ ʥʨDUDʥʭHUL˅LQʧ HʯDʥʭO\ ʨRZ ʭʨH\
ZRUNˋʭʨDʭ Lʬ� ZʨLʥʨ YDULDʤOHʬ ʩDʭʭHU DQG ʨRZ ʭʨRʬH YDULDʤOHʬ DUH
ZHLʧʨHG ʦRU DQ\ ʧLYHQ RʮʭʪʮʭˋHYHQ ʭʨRʮʧʨ ʭʨH Rʮʭʪʮʭʬ ʥDQ ʤH ʫʮLʭH
DʥʥʮUDʭH LQ ʭHUʩʬ Rʦ DʥʨLHYLQʧ RU RʪʭLʩL˅LQʧ ʭʨH RʤʰHʥʭLYHʬ ʭʨDʭ ʭʨH
DOʧRULʭʨʩʬ ʨDYH ʤHHQ GHʬLʧQHG ʭR DʥʨLHYHʠ��

�ʶ ʣ ʭ\ʪLʥDO HʯDʩʪOH Rʦ D ʭUDGLʭLRQDO ʬʭDʭLʬʭLʥDO ʭRRO ZRʮOG ʤH RUGLQDU\ OHDʬʭ ʬʫʮDUHʬ
UHʧUHʬʬLRQ DQDO\ʬLʬ�ZʨHUH D ʨʮʩDQ ʬHOHʥʭʬ ʭʨH YDULDʤOHʬ DQG ʭʨH ʦʮQʥʭLRQDO ʦRUʩ Rʦ ʭʨHʩRGHOʠ
ʣGʩLʭʭHGO\� ʬRʩH ʥRʩʪʮʭHU ʬʥLHQʭLʬʭʬ ʩLʧʨʭ ZHOO ʥRQʬLGHU HYHQ ʥRQYHQʭLRQDO UHʧUHʬʬLRQ
DQDO\ʬLʬ Dʬ D ʭ\ʪH Rʦ ˇʩDʥʨLQHˈ OHDUQLQʧ ʤHʥDʮʬH D ʬʭDʭLʬʭLʥDO ʬRʦʭZDUH ʪDʥNDʧH ʥRʩʪʮʭHʬ ʭʨH
ʥRHʦʦLʥLHQʭʬ LQ ʭʨH ʩRGHOʠ %ʮʭ ZʨDʭ ZH DQG RʭʨHUʬ ʩHDQ ʤ\ ʩDʥʨLQH OHDUQLQʧ UHʦHUʬ ʭR
QRQʪDUDʩHʭULʥ ʩRGHOʬ RU DOʧRULʭʨʩʬ ʭʨDʭ GR QRʭ LQYROYH D ʨʮʩDQ LQ HʯʪUHʬʬO\ ʬʪHʥLʦ\LQʧ ʭʨH
ʩRGHOˊʬ ʦʮQʥʭLRQDO ʦRUʩ RU HYHQ Dʭ ʭLʩHʬ ʭʨH ʪUHʥLʬH YDULDʤOHʬ ʭR ʮʬH LQ ʧHQHUDʭLQʧ D ʪUHGLʥʭLYH
Rʮʭʪʮʭʠ 6HH ʹRʧOLDQHʬH ʳ /HʨU� VXSUD QRʭH ��� Dʭ ��ʶ�ˆʶʢʠ

�� ʻRU DQ HʯʥHOOHQʭ ʪULʩHU RQ ʩDʥʨLQH OHDUQLQʧ� ʬHH ʺDYLG /HʨU ʳ 3DʮO 2ʨʩ�
3OD\LQJ ZLWK WKH 'DWDʟ :KDW /HJDO 6FKRODUV 6KRXOG /HDUQ $ERXW 0DFKLQH /HDUQLQJ� ʶ�
8ʠʹʠ ʺʣ9,6 /ʠ 5(9ʠ �ʶ�� ��ʢ ʝ���ʡʞʠ

�ʡ ʻRU ʨHOʪʦʮO GLʬʥʮʬʬLRQʬ Rʦ ʬRʩH Rʦ ʭʨH ʥʨDOOHQʧHʬ DʬʬRʥLDʭHG ZLʭʨ HʯʪODLQLQʧ
Rʮʭʪʮʭʬ Rʦ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ� ʬHH 3ʠ ʽRQDʭʨRQ 3ʨLOOLʪʬ Hʭ DOʠ� ʠRXU 3ULQFLSOHV
Rʤ (ʨSODLQDEOH $UWLʤLFLDO ʡQWHOOLJHQFH ʝʣʮʧʠ ����ʞ� ʨʭʭʪʬʷʴʴZZZʠQLʬʭʠʧRYʴʬ\ʬʭHʩʴʦLOHʬʴ
GRʥʮʩHQʭʬʴ����ʴ��ʴ�ʡʴ1,6ʿː��(ʯʪODLQDʤOHː��ʣ,ː��ʺUDʦʭː��1,6ʿ,5����ː��ː���
ː�ʢʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ˂*%ʶʟ/ʶʿ6˄� DQG /HʨU ʳ 2ʨʩ� VXSUD QRʭH ��� Dʭ ʡ�ʶˆ��ʠ
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,Q 3DUʭ , Rʦ ʭʨLʬ DUʭLʥOH� ZH ʭDNH ʮʪ ʭʨH ʬʭDʭʮʬ Rʦ DUʭLʦLʥLDO
LQʭHOOLʧHQʥH LQ ʭʨH ʦHGHUDO DQG ʬʭDʭH ʰʮGLʥLDULHʬʠ 0RUH ʪUHʥLʬHO\� ZH
UHʪRUʭ RQ ʭʨUHH ʤʮLOGLQʧ ʤORʥNʬ ʭʨDʭʩLʧʨʭ HYHQʭʮDOO\ OHDG ʭR ʭʨH ʮʬH
Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH LQ ʭʨH ʥRʮUʭʬʷ ʭʨH LQʥUHDʬHG GLʧLʭL˅DʭLRQ Rʦ
ʥRʮUʭ UHʥRUGʬʸ ʭʨH ʮʬH Rʦ DOʧRULʭʨʩLʥ ʭRROʬ ʦRU ULʬN DʬʬHʬʬʩHQʭ LQ
DʬʪHʥʭʬ Rʦ ʭʨH ʥULʩLQDO ʰʮʬʭLʥH ʪURʥHʬʬʸ DQG ʭʨH ʧURZʭʨ Rʦ RQOLQH
GLʬʪʮʭH UHʬROʮʭLRQ RʮʭʬLGH Rʦ DQG ʪDUDOOHO ʭR ʭʨH ʥRʮUʭʬʠ ʿʨH ʩRʬʭ
ZLGHʬʪUHDG ʭHʥʨQRORʧLʥDO LQQRYDʭLRQ LQ ʭʨH ʥRʮUʭʬ LQ UHʥHQʭ \HDUʬ
ʨDʬ ʩDQLʦHʬʭHG LQ ʭʨH ʮʬH Rʦ YDULRʮʬ ʦRUʩʬ Rʦ GLʧLʭL˅DʭLRQ ʝʬʮʥʨ Dʬ
HOHʥʭURQLʥ ʦLOLQʧ DQG ʥDʬH ʩDQDʧHʩHQʭʞ� ZʨLOH ʬRʩH ʥRʮUʭʬ ʨDYH
UHOLHG RQ DOʧRULʭʨʩLʥ ʭRROʬ ʭR ʬʮʪʪRUʭ ʪUHʭULDO� ʬHQʭHQʥLQʧ� RU ʪDUROH
GHʥLʬLRQʬʠ 6RʩH ʥRʮUʭʬ DOʬR UHʥRʧQL˅H D UROH ʦRU RQOLQH GLʬʪʮʭH
UHʬROʮʭLRQ ʬ\ʬʭHʩʬ GHYHORʪHG ʤ\ ʭʨH ʪULYDʭH ʬHʥʭRUʠ

ˀH ʭʮUQ LQ 3DUʭ ,, ʭR D UHYLHZ Rʦ DGʩLQLʬʭUDʭLYH DʧHQʥLHʬˊ
ʮʬHʬ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥHʠ 0DQ\ DGʩLQLʬʭUDʭLYH ʬ\ʬʭHʩʬ ʨDYH
ʤHHQ GLʧLʭL˅HG ʦRU ʬRʩH ʭLʩH� DQG DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ ʨDYH
DOʬR ORQʧ UHOLHG RQ ʭUDGLʭLRQDO ʬʭDʭLʬʭLʥDO DQDO\ʬLʬ RU DOʧRULʭʨʩLʥ
ʭRROʬʠ�	 %ʮʭ ʩRʬʭ UHOHYDQʭ ʭR ʭʨH ʪʮUʪRʬHʬ Rʦ ʭʨLʬ DUʭLʥOH� ʬRʩH
DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ Dʭ ʭʨH ORʥDO� ʬʭDʭH� DQG ʦHGHUDO OHYHOʬ DUH
DOʬR ʬʭDUʭLQʧ ʭR ʮʬH ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ ʦRU ʥHUʭDLQ
DQDO\ʭLʥDO DQG GHʥLʬLRQ ʬʮʪʪRUʭ ʪʮUʪRʬHʬʠ ˀH ʭʨʮʬ GHYRʭH RʮU
DʭʭHQʭLRQ LQ 3DUʭ ,, ʭR ʭʨHʬH ODʭʭHU ʮʬHʬ Rʦ ʩDʥʨLQH OHDUQLQʧ LQ
ʭʨH DGʩLQLʬʭUDʭLYH ʥRQʭHʯʭʠ

,Q ʤRʭʨ ʪDUʭʬ Rʦ ʭʨLʬ DUʭLʥOH� ZH DOʬR ʨLʧʨOLʧʨʭ ʬRʩH Rʦ ʭʨH
OHʧDO LʬʬʮHʬ� DQG Dʭ ʭLʩHʬ ʭʨH OLʭLʧDʭLRQ DQG ʪʮʤOLʥ ʥRQʭURYHUʬ\� ʭʨDʭ
ʨDYH ʬʮUURʮQGHG ʥHUʭDLQ DʪʪOLʥDʭLRQʬ Rʦ DOʧRULʭʨʩLʥ ʭRROʬ RU
ʩDʥʨLQH OHDUQLQʧʠ *LYHQ ʭʨH LQʥUHDʬHG ʮʬH Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH
LQ RʭʨHU ʦDʥHʭʬ Rʦ ʬRʥLHʭ\� Dʬ ZHOO Dʬ LQ ʩDQ\ RʭʨHU ʪDUʭʬ Rʦ ʭʨH
ZRUOG� ʧUHDʭHU ʧRYHUQʩHQʭDO UHOLDQʥH RQ ʩDʥʨLQH OHDUQLQʧ LQ ʭʨH
8QLʭHG 6ʭDʭHʬ ZLOO OLNHO\ ʥRQʭLQʮH ʭR LQʥUHDʬHʠ ʣʭ ʬRʩH ʪRLQʭ LQ ʭʨH

�� *RYHUQʩHQʭˊʬ ʮʬH Rʦ GLʧLʭDO ʥRʩʪʮʭLQʧ HʩHUʧHG ʦROORZLQʧ ˀRUOG ˀDU ,,ʠ $
%ULHʤ ʧLVWRU\ Rʤ WKH ʢ�6� ʠHGHUDO *RYHUQPHQW DQG ʡQQRYDWLRQ� ,16,*ʼʿ ʝʣʮʧʠ �� ����ʞ�
ʨʭʭʪʬʷʴʴLQʬLʧʨʭʠLHHHʮʬDʠRUʧʴDUʭLʥOHʬʴDʟʤULHʦʟʨLʬʭRU\ʟRʦʟʭʨHʟʮʟʬʟʦHGHUDOʟʧRYHUQʩHQʭʟDQGʟ
LQQRYDʭLRQʟʪDUʭʟLLLʟ�ʢʵʶʟDQGʟʤH\RQGʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ69�ʹʟ�9ʢʡ˄ʸ ʾHQQHʭʨ /ʠ
ʾUDHʩHU ʳ ʽRʨQ /HʬOLH ʾLQʧ�0DQDJHPHQW 6FLHQFH DQG ʡQʤRUPDWLRQ 7HFKQRORJLHV LQ ʢ�6�
/RFDO *RYHUQPHQWVʟ $ 5HYLHZ Rʤ ʢVH DQG ʡPSDFW� ʡ ʹ2038ʿʠ (19ʠ 85%ʠ 6<6ʠ ʡ ʝ�ʢ��ʞʠ
ʿʨH ʮʬH Rʦ GLʧLʭDO ʥRʩʪʮʭLQʧ ʭR ʪHUʦRUʩ GRʩHʬʭLʥ DGʩLQLʬʭUDʭLYH ʭDʬNʬ ʨDG ʪHUʩHDʭHG
ʧRYHUQʩHQʭ LQ HDUQHʬʭ ʬʭDUʭLQʧ LQ ʭʨH �ʢʡ�ʬ� DQG ʤ\ ʭʨH �ʢʢ�ʬ Lʭ HʯʪDQGHG ʦʮUʭʨHU
ʦROORZLQʧ ʭʨH DGYHQʭ Rʦ ʭʨH LQʭHUQHʭʠ 6HH ʺʣ55(// 0ʠ ˀ(6ʿ� ʺ,*,ʿʣ/ *29(510(1ʿʷ
ʿ(ʹʼ12/2*< ʣ1ʺ 38%/,ʹ 6(ʹʿ25 3(5ʻ250ʣ1ʹ( ʝ���ʶʞʸ ʽʣ1( ʻ281ʿʣ,1� %8,/ʺ,1* ʿʼ(
9,5ʿ8ʣ/ 6ʿʣʿ(ʷ ,1ʻ250ʣʿ,21 ʿ(ʹʼ12/2*< ʣ1ʺ ,16ʿ,ʿ8ʿ,21ʣ/ ʹʼʣ1*( ʝ����ʞʠ ʻRU
ʦʮUʭʨHU GLʬʥʮʬʬLRQ� ʬHH LQʤUD QRʭHʬ ���ˆ��� DQG DʥʥRʩʪDQ\LQʧ ʭHʯʭʠ ˀʨHQ Lʭ ʥRʩHʬ ʭR
ʭUDGLʭLRQDO ʬʭDʭLʬʭLʥDO DQDO\ʬLʬ� YDULRʮʬ ʭ\ʪHʬ Rʦ OHʧDO DQG DGʩLQLʬʭUDʭLYH GHʥLʬLRQʬ ʨDYH
ʤHHQ LQʦRUʩHG ʤ\ ʭʨH ʮʬH Rʦ ʬʮʥʨ ʭRROʬ RYHU ʭʨH ODʬʭ ʥHQʭʮU\ʠ ,ʭ ZDʬ LQ ��ʢʡ� DʦʭHU DOO�
ʭʨDʭ 2OLYHU ˀHQGHOO ʼROʩHʬ� ʽUʠ� RʪLQHG ʭʨDʭ� DOʭʨRʮʧʨ ˇʭʨH ʤODʥNʟOHʭʭHU ˃ODZ\HU˄ ʩD\ ʤH
ʭʨH ˃ODZ\HU˄ Rʦ ʭʨH ʪUHʬHQʭ� ʠ ʠ ʠ ʭʨH ˃ODZ\HU˄ Rʦ ʭʨH ʦʮʭʮUH Lʬ ʭʨH ˃HʯʪHUʭ˄ Rʦ ʬʭDʭLʬʭLʥʬ DQG
ʭʨH ʩDʬʭHU Rʦ HʥRQRʩLʥʬʠˈ 2OLYHU ˀʠ ʼROʩHʬ� 7KH 3DWK Rʤ WKH /DZ��� ʼʣ59ʠ /ʠ 5(9ʠ ʵʶʡ�
ʵ�ʢ ʝ��ʢʡʞʠ
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QRʭʟʭRRʟGLʬʭDQʭ ʦʮʭʮUH� DʮʭRQRʩRʮʬ GHʥLʬLRQʟʩDNLQʧ ʬ\ʬʭHʩʬ
ʤDʬHG RQ ʩDʥʨLQH OHDUQLQʧ ʩD\ ZHOO ʤHʧLQ ʭR ʭDNH ʭʨH ʪODʥH Rʦ D
ʧRYHUQʩHQʭ ʬLQʧʮODUO\ DQG OLʭHUDOO\ ˇRʦ ʭʨH ʪHRʪOHˈ DQG ˇʤ\ ʭʨH
ʪHRʪOHˈ LQ ʭʨH 8QLʭHG 6ʭDʭHʬʠ�ʢ

,ʠ ʣ5ʿ,ʻ,ʹ,ʣ/ ,1ʿ(//,*(1ʹ( %8,/ʺ,1* %/2ʹʾ6 ,1
ʿʼ( ʹ285ʿ6

ʣʬ Rʦ ʭRGD\� ZH NQRZ Rʦ QR ʩDʥʨLQHʟOHDUQLQʧ ʭRRO ʭʨDʭ ʨDʬ
ʤHHQ DGRʪʭHG LQ DQ\ ʥRʮUʭ LQ ʭʨH 8QLʭHG 6ʭDʭHʬ ʭR ʩDNH DQ
ʮOʭLʩDʭH� ʦʮOO\ DʮʭRʩDʭHG GHʭHUʩLQDʭLRQ RQ D OHʧDO RU ʦDʥʭʮDO
ʫʮHʬʭLRQʠ�� ʼRZHYHU� ʬHYHUDO HʩHUʧLQʧ ʭUHQGʬ LQ UHʥHQʭ \HDUʬ
ʬLʧQDO ʩRYHʩHQʭ ʭRZDUGʬ ZʨDʭ ʩD\ ʤH ʭʨH HYHQʭʮDO ʮʬH Rʦ
DʮʭRʩDʭHG DGʰʮGLʥDʭLRQ YLD DUʭLʦLʥLDO LQʭHOOLʧHQʥHʠ ʿR GDʭH� ʭʨH
ʪULQʥLʪDO ʤʮLOGLQʧ ʤORʥNʬ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH LQ ʭʨH ʥRʮUʭʬ
ʥRʩʪULʬH ʭʨH GLʧLʭL˅DʭLRQ Rʦ ʥRʮUʭ ʦLOLQʧʬ DQG ʪURʥHʬʬHʬ� ʭʨH
LQʭURGʮʥʭLRQ Rʦ DOʧRULʭʨʩLʥ ʭRROʬ ʦRU ʥHUʭDLQ ʥULʩLQDO ʥRʮUʭ
GHʥLʬLRQʬ� DQG ʭʨH HʩHUʧHQʥH Rʦ RQOLQH GLʬʪʮʭH UHʬROʮʭLRQ Dʬ DQ
DOʭHUQDʭLYH ʭR ʭUDGLʭLRQDO ʥRʮUʭ ʪURʥHHGLQʧʬ ʦRU ʬʩDOO ʥODLʩʬʠ

$� 'LJLWL]DWLRQ Rʤ &RXUW 5HFRUGV

ʣUʭLʦLʥLDO LQʭHOOLʧHQʥH GHʪHQGʬ RQ GDʭDʠ�� ,QʥUHDʬLQʧO\�
ʥRʮUʭ ʬ\ʬʭHʩʬ LQ ʭʨH 8QLʭHG 6ʭDʭHʬ ʨDYH ʩDGH GDʭD ʩRUH HDʬLO\
DʥʥHʬʬLʤOH ʭʨURʮʧʨ ʭʨH ʧURZLQʧ GLʧLʭL˅DʭLRQ Rʦ ʥRʮUʭ GRʥʮʩHQʭʬʠ��

�ʢ ʣʤUDʨDʩ /LQʥROQ� ʣGGUHʬʬ ʺHOLYHUHG Dʭ ʭʨH ʺHGLʥDʭLRQ Rʦ ʭʨH ʹHʩHʭHU\ Rʦ
*Hʭʭ\ʬʤʮUʧ ʝ1RYʠ �ʢ� ����ʞʠ

�� 6HH 5LʥʨDUG ʹʠ ʾUDʮʬ� $UWLʤLFLDO ʡQWHOOLJHQFH ʡQYDGHV $SSHOODWH 3UDFWLFHʟ 7KH
ʧHUH� 7KH 1HDU� DQG 7KH 2K 0\ 'HDU� ʣ0ʠ %ʣ5 ʣ66ˊ1 ʝʻHʤʠ ʶ� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠ
DʩHULʥDQʤDUʠRUʧʴʧURʮʪʬʴʰʮGLʥLDOʴʪʮʤOLʥDʭLRQʬʴDʪʪHOODʭHˏLʬʬʮHʬʴ���ʢʴZLQʭHUʴDUʭLʦLʥLDOʟLQʭ
HOOLʧHQʥHʟLQYDGHʬʟDʪʪHOODʭHʟʪUDʥʭLʥHʟʭʨHʟʨHUHʟʭʨHʟQHDUʟDQGʟʭʨHʟRʨʟʩ\ʟGHDUʴ ˃ʨʭʭʪʬʷʴʴʪH
UʩDʠʥʥʴʶ�ʼ(ʟ1ʣˀ3˄ ʝQRʭLQʧ ʭʨDʭ LQ ʭʨH 8QLʭHG 6ʭDʭHʬ� ˇʭʨH ʩRUH ʦDQʭDʬʭLʥ LGHDʬ ʬʮʥʨ
Dʬ ʮʬLQʧ ʣ, ʭR RʤʰHʥʭLYHO\ GHʥLGH ʥDʬHʬ ʤ\ DQDO\˅LQʧ ʦDʥʭʬ DQG DʪʪO\LQʧ ODZ ʠ ʠ ʠ DUH ʬʭLOO
ʦLʧʩHQʭʬ Rʦ ʥUHDʭLYH LʩDʧLQDʭLRQʬˈʞʠ

�� 6HH ˀLOOHʩ 6ʮQGʤODG� 'DWD ʡV WKH ʠRXQGDWLRQ ʤRU $UWLʤLFLDO ʡQWHOOLJHQFH DQG
0DFKLQH /HDUQLQJ� ʻ25%(6 ʝ2ʥʭʠ ��� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʦRUʤHʬʠʥRʩʴʬLʭHʬʴZLOOHʩʬʮQGʤODG
HʮURʪHʴ����ʴ��ʴ��ʴGDʭDʟLʬʟʭʨHʟʦRʮQGDʭLRQʟʦRUʟDUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʟDQGʟʩDʥʨLQHʟOHDUQLQʧʴʟ
ʵʤG�ʥ�ʵ�ʶ�ʤʵ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ9ʵ�(ʟʼ�(8˄ ʝˇ˃ʺ˄DʭD Lʬ ʤRʭʨ ʭʨH ʩRʬʭ ʮQGHUʮʭLOL˅HG DʬʬHʭ Rʦ
ʩDQʮʦDʥʭʮUHUʬ DQG ʭʨH ʦRʮQGDʭLRQDO HOHʩHQʭ ʭʨDʭ ʩDNHʬ ʣ, ʬR ʪRZHUʦʮOʠˈʞʠ

�� 6HH� H�J�� ʽHQQL %HUʧDO� &RXUWV 3OXQJH LQWR WKH 'LJLWDO $JH� 3(ˀʹʼʣ5,ʿʣ%/(ʿ56ʠʷ
6ʿʣʿ(/,1( ʝʺHʥʠ �� ���ʵʞ� ʨʭʭʪʬʷʴʴZZZʠʪHZʭUʮʬʭʬʠRUʧʴHQʴUHʬHDUʥʨʟDQGʟDQDO\ʬLʬʴʤORʧʬʴʬʭDʭHOLQHʴ
���ʵʴ��ʴ�ʴ ʥRʮUʭʬʟʪOʮQʧHʟLQʭRʟʭʨHʟGLʧLʭDOʟDʧH ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�8ʵʵʟ3099˄ ʝQRʭLQʧ ʭʨDʭ ʭʨH
ʬʭDʭʮʬ Rʦ ʥRʮUʭʨRʮʬHʬˊ GLʧLʭDO ʮʬH ˇʨDʬ ʤHHQ ʥʨDQʧLQʧ GUDʩDʭLʥDOO\ LQ ʩDQ\ ʥRʮUʭʨRʮʬHʬ DʥURʬʬ
ʭʨH ʥRʮQʭU\ʠ 6ʭDʭHʬ DUHʩRYLQʧ ʭR ʬ\ʬʭHʩʬ LQ ZʨLʥʨ GRʥʮʩHQʭʬ DUH ʬʮʤʩLʭʭHG HOHʥʭURQLʥDOO\� ʦLOH
URRʩʬ DUH GLʬDʪʪHDULQʧ DQG ʭʨH ʰʮGLʥLDO ʬ\ʬʭHʩ Lʬ ʧRLQʧ ʪDʪHUOHʬʬˈʞʸ 5HFRUGVʩ'RFXPHQW
0DQDJHPHQW 5HVRXUFH *XLGH� 1ʣ ˊʿ/ ʹʿ5ʠ ʻ25 6ʿʣʿ( ʹʿ6ʠ� ʨʭʭʪʬʷʴʴZZZʠQʥʬʥʠRUʧʴʿRʪLʥʬʴʿHʥʨ
QRORʧ\ʴ5HʥRUGʬʟʺRʥʮʩHQʭʟ0DQDʧHʩHQʭʴ5HʬRʮUʥHʟ*ʮLGHʠDʬʪʯ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ95ʶ�ʟ�9ʻ1˄
ʝˇ5HʥRUGʬ DQG GRʥʮʩHQʭ ʩDQDʧHʩHQʭ DUH Dʭ ʭʨH ʥRUH Rʦ ʩRʬʭ ʥRʮUʭʬˊ ʤʮʬLQHʬʬ
ʪURʥHʬʬHʬ ʠ ʠ ʠ ʠ ˃0˄DQ\ ʬʭDʭH ʥRʮUʭʬ ʨDYH LʩʪOHʩHQʭHG HOHʥʭURQLʥ ʥRʮUʭ UHʥRUGʬ ʝ(ʹ5ʞ DQG
HOHʥʭURQLʥ GDʭD ʩDQDʧHʩHQʭ ʬ\ʬʭHʩʬ ʝ(ʺ06ʞ LQ DQ HʦʦRUʭ ʭR LʩʪURYH ʥRʮUʭ RʪHUDʭLRQʬ DQG
ʩDQDʧH ʮQUʮO\ ʪDʪHUZRUNʠˈʞʠ
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ʿʨLʬ GLʧLʭL˅DʭLRQ ʨDʬ LQ ODUʧH ʪDUʭ ʤHHQ LQʭHUQDOO\ GULYHQ ʤ\ ʭʨH
ʥRʮUʭʬʠ ʹRʮUʭʬ Dʭ ʤRʭʨ ʭʨH ʬʭDʭH DQG ʦHGHUDO OHYHO� LQʥOʮGLQʧ ʭʨH
6ʮʪUHʩH ʹRʮUʭ LʭʬHOʦ� ʨDYH DʮʭʨRUL˅HG HOHʥʭURQLʥ ʦLOLQʧ Dʬ RQH Rʦ
ʬHYHUDO ZD\ʬ D ʪDUʭ\ ʥDQ ʬʮʤʩLʭ ʩRʭLRQʬ RU DUʧʮʩHQʭʬ ʭR D
ʥRʮUʭ� RU ʭʨH\ ʨDYH UHʫʮLUHG Lʭ Dʬ ʭʨH RQO\ ʩHʭʨRG Rʦ ʬʮʤʩLʭʭLQʧ
ʦLOLQʧʬʠ�� ,Q DGGLʭLRQ� YLUʭʮDOO\ HYHU\ ʬʭDʭH DQG ʭʨH ʦHGHUDO
ʧRYHUQʩHQʭ ʪRʬʭʬ ʦUHH ʦRUʩʬ RQOLQH ʭʨDʭ ʥDQ ʤH GRZQORDGHG DQG
ʮʬHG ʤ\ OLʭLʧDQʭʬʠ�ʵ 6RʩH ʥRʮUʭʬ ʨDYH ʥUHDʭHG ˇGHGLʥDʭHG
ʥRʩʪʮʭHU NLRʬNʬˈ ʬʪHʥLʦLʥDOO\ GHʬLʧQHG ʭR ʨHOʪ OLʭLʧDQʭʬ ZʨR ODʥN
OHʧDO UHʪUHʬHQʭDʭLRQʠ�ʶ ,Q ʹDOLʦRUQLD� ʦRU HʯDʩʪOH� DQ ˇˉ2QOLQH
6HOʦʟʼHOʪ ʹHQʭHUˊ RʦʦHUʬ 3ʺʻʬ ʭʨDʭ ʥDQ ʤH ʦLOOHG LQ RQOLQH DQG
ʮʬHG ʦRU HYLʥʭLRQʬ� GLYRUʥHʬ� RUGHUʬ Rʦ ʪURʭHʥʭLRQ� ʥROOHʥʭLRQ
ʩDʭʭHUʬ� ʬʩDOO ʥODLʩʬ� DQG RʭʨHU LʬʬʮHʬʠˈ��

ʿʨH ʦHGHUDO ʰʮGLʥLDU\ ʨDʬ LQʬʭLʭʮʭHG DQ HOHʥʭURQLʥ ʥDʬH
ʩDQDʧHʩHQʭ ʬ\ʬʭHʩ NQRZQ Dʬ ʭʨH ʹDʬH 0DQDʧHʩHQʭʴ(OHʥʭURQLʥ
ʹDʬH ʻLOHʬ ʝʹ0ʴ(ʹʻʞ ʬ\ʬʭHʩ ʭʨDʭ DOORZʬ ʦRU ʥRQYHQLHQʭ ʦLOLQʧ DQG
RUʧDQL˅DʭLRQ Rʦ ʥRʮUʭ GRʥʮʩHQʭʬ� ʪDUʭ\ ʪOHDGLQʧʬ� DQG RʭʨHU
UHOHYDQʭ ʩDʭHULDOʬʠ�ʡ ,Q ����� ʹRQʧUHʬʬ GLUHʥʭHG ʭʨH ʦHGHUDO ʥRʮUʭʬ
ʭR HQʬʮUH ʭʨDʭ� ZLʭʨ HʯʥHʪʭLRQʬ ʦRU ʥHUʭDLQ GRʥʮʩHQʭʬ ʦLOHG ʮQGHU
ʬHDO� ˇDQ\ GRʥʮʩHQʭ ʭʨDʭ Lʬ ʦLOHG HOHʥʭURQLʥDOO\ ˃Lʬ DOʬR˄ ʪʮʤOLʥO\
DYDLODʤOH RQOLQHʠˈ�� 6ʭDʭH DQG ORʥDO ʥRʮUʭʬ ʨDYH LQʥUHDʬLQʧO\ UROOHG
Rʮʭ YDULRʮʬ HOHʥʭURQLʥ ʦLOLQʧ ʝRU ˇHʟʦLOLQʧˈʞ ʬRʦʭZDUH ʭR UHʪODʥH ʪDʪHU
ʬʮʤʩLʬʬLRQʬ DQG GRʥNHʭLQʧʠ�ʢ ,Q ʻORULGD DORQH� LQGLYLGʮDOʬ ʦLOHG

�� 6HH� H�J�� 683ʠ ʹʿʠ 5ʠ �ʢ ʝUHʫʮLULQʧ ʭʨDʭ LQ DGGLʭLRQ ʭR ʦLOLQʧ GRʥʮʩHQʭʬ ZLʭʨ
ʭʨH ʹRʮUʭ ʹOHUN� ˇDOO ʦLOHUʬ ZʨR DUH UHʪUHʬHQʭHG ʤ\ ʥRʮQʬHO ʩʮʬʭ ʬʮʤʩLʭ GRʥʮʩHQʭʬ ʭR
ʭʨH ˃6ʮʪUHʩH˄ ʹRʮUʭˊʬ HOHʥʭURQLʥ ʦLOLQʧ ʬ\ʬʭHʩˈʞʸ ʡʿʼ ʹ,5ʠ 5ʠ �ʶ ʝˇʣOO GRʥʮʩHQʭʬ ʩʮʬʭ ʤH
ʦLOHG DQG ʬHUYHG HOHʥʭURQLʥDOO\ʠˈʞʸ (ʠʺʠ 3ʣʠ /2ʹʣ/ 5ʠ ʶʠ�ʠ� ʝˇʣOO ʥLYLO DQG ʥULʩLQDO ʥDʬHʬ
ʦLOHG LQ ʭʨLʬ ʥRʮUʭ DUH UHʫʮLUHG ʭR ʤH HQʭHUHG LQʭR ʭʨH ʥRʮUʭˊʬ (OHʥʭURQLʥ ʹDʬH ʻLOLQʧ
ʝˇ(ʹʻˈʞ 6\ʬʭHʩ ʠ ʠ ʠ ʠˈʞʸ ʹʣ/ʠ 5ʠ ʹʿʠ �ʠ�ʶ� ʝHʩʪRZHULQʧ ʥRʮUʭʬ ʭR ʪHUʩLʭ RU UHʫʮLUH
HOHʥʭURQLʥ ʦLOLQʧʞʠ

�ʵ 6HOʤ 5HSUHVHQWDWLRQ� 1ʣʿˊ/ ʹʿ5ʠ ʻ25 6ʿʣʿ( ʹʿ6ʠ� ʨʭʭʪʬʷʴʴZZZʠQʥʬʥʠRUʧʴʿRʪ
LʥʬʴʣʥʥHʬʬʟDQGʟʻDLUQHʬʬʴ6HOʦʟ5HʪUHʬHQʭDʭLRQʴ6ʭDʭHʟ/LQNʬʠDʬʪʯˍʥDʭˌʹRʮUʭː��ʻRUʩʬ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʵ09/ʟ�ˁʶʶ˄ʠ

�ʶ %(1ʽʣ0,1 ʼʠ %ʣ5ʿ21 ʳ 6ʿ(3ʼʣ126 %,%ʣ6� 5(%22ʿ,1* ʽ86ʿ,ʹ( ��� ʝ���ʡʞʠ
�� ʡG� Dʭ ��ʢʠ %DUʭRQ DQG %LʤDʬ UHʪRUʭ ʭʨDʭ LQ D ʬLQʧOH \HDU ʩRUH ʭʨDQ ʦRʮU

ʩLOOLRQ ʪHRʪOH YLʬLʭHG ʭʨH ʹDOLʦRUQLD ʬHOʦʟʨHOʪ ʪRUʭDOʠ ʿʨH\ DOʬR UHʪRUʭ ʬʮʥʥHʬʬʦʮO
HʯʪHULHQʥHʬ ZLʭʨ RʭʨHU ʬ\ʬʭHʩʬ ʦRU ˇʺ,<ˈ ODZ\HULQʧ� ʬʮʥʨ Dʬ D ʬ\ʬʭHʩ LQ 1HZ <RUN 6ʭDʭHʠ
ʡG� Dʭ ��ʢˆ��ʠ

�ʡ &DVH 0DQDJHPHQWʩ(OHFWURQLF &DVH ʠLOHV� 3ʣʹ(5� ʨʭʭʪʬʷʴʴZZZʠʪDʥHUʠʧRY
ʴʥʩHʥʦʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʣ8<ʟ6ʵʣ�˄ʠ 3ʮʤOLʥ DʥʥHʬʬ ʭR 3ʣʹ(5 GDʭD Lʬ QRʭ ʦUHH� ZʨLʥʨ ʨDʬ
ʧHQHUDʭHG ʬRʩH ʥRQʭURYHUʬ\ʠ 6HH� H�J�� ʺDYLG 3Rʬʭ� ʣHV� 3$&(5 6WLQNV � � � %XW ʡV ʡW $OVR
2YHUFKDUJLQJ ʡWV &XVWRPHUVʪ� ˀʣ6ʼʠ 326ʿ ʝʽDQʠ ʢ� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠZDʬʨLQʧʭRQ
ʪRʬʭʠʥRʩʴQHZʬʴYRORNʨʟʥRQʬʪLUDʥ\ʴZʪʴ����ʴ��ʴ�ʢʴ\HʬʟʪDʥHUʟʬʭLQNʬʟʤʮʭʟLʬʟLʭʟDOʬRʟRYHUʥʨDUʧ
LQʧʟLʭʬʟʥʮʬʭRʩHUʬʴ̱ ʮʭʩˏʭHUʩˌʠʵʢʥʦ�ʢ���G�� ˃ʨʭʭʪʬʷɹ ʴʪHUʩDʠʥʥʴˁ *�ˁʟ((ʼ3 ʠ˄ 6LʩLODU ʥRQʥHUQʬ
ʨDYH ʤHHQ HʯʪUHʬʬHG UHODʭHG ʭR ʭʨH YLGHR UHʥRUGLQʧ Rʦ ʰʮGLʥLDO ʪURʥHHGLQʧʬʠ 6HH� H�J��
ʽRQDʭʨDQ 6ʨHUʩDQ� (QG WKH 6XSUHPH &RXUWʥV %DQ RQ &DPHUDV� 1ʠ<ʠ ʿ,0(6 ʝʣʪUʠ �ʵ� ���ʶʞ�
ʨʭʭʪʬʷʴʴZZZʠQ\ʭLʩHʬʠʥRʩʴ���ʶʴ�ʵʴ�ʵʴRʪLQLRQʴRʪHQʟʭʨHʟʬʮʪUHʩHʟʥRʮUʭʟʭRʟʥDʩHUDʬʠʨʭʩO
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�9�6ʟ3�/˂˄ʠ

�� (ʟ*RYHUQʩHQʭ ʣʥʭ Rʦ ����� ��ʡ3ʮʤʠ /ʠ1Rʠ �ʵʡ� ˑ ��ʶʝʥʞʝ�ʞ� ��� 6ʭDʭʠ ��ʢʢ� �ʢ� ʠɻ
�ʢ (OHFWURQLF ʠLOLQJ� 1ʣ ˊʿ/ ʹʿ5ʠ ʻ25 6ʿʠ ʹʿ6ʠ� ʨʭʭʪʬʷʴʴZZZʠQʥʬʥʠRUʧʴʿRʪLʥʬʴʿHʥʨ

QRORʧ\ʴ(OHʥʭURQLʥʟʻLOLQʧʴ6ʭDʭHʟ/LQNʬʠDʬʪʯ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ%ʵʼ�ʟ9ˁʹ�˄ʠ ʻRU HʯDʩʪOHʬ Rʦ ʬʭDʭH



��� %522./ʣ1 /$: 5(9ʡ(: ˃9ROʠ ��ʷ�

URʮʧʨO\ ��ʠʶ ʩLOOLRQ GRʥʮʩHQʭʬ ʭRʭDOLQʧ DʤRʮʭ ��� ʩLOOLRQ ʪDʧHʬ
ʦURʩʩLGʟ���� ʭR ʩLGʟ���ʢʠ�� ʿʨHʬH ʬ\ʬʭHʩʬ ʨDYH ʥUHDʭHG ʩDʬʬLYH
UHʪRʬLʭRULHʬ Rʦ ʦLOLQʧʬ ʦURʩ OLʭLʧDQʭʬ� Dʬ ZHOO Dʬ ʰʮGLʥLDO GHʥLʬLRQʬ
DQG RUGHUʬ� DOO ʨHOG LQ ʥHQʭUDOL˅HG GDʭDʤDʬHʬʠ

,Q ʪULQʥLʪOH� DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʥRʮOG ʭDNH DGYDQʭDʧH Rʦ DOO
ʭʨLʬ GDʭDʠ�� ʣʭ ʪULYDʭH ODZ ʦLUʩʬ� ʭʨH LQʥUHDʬLQʧ ʮʬH Rʦ DOʧRULʭʨʩLʥ
ʭRROʬ� LQʥOʮGLQʧ ʭʨRʬH UHO\LQʧ RQ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ�
ʬʮʪʪRUʭʬ ʭʨH UHYLHZ Rʦ GRʥʮʩHQʭʬ GʮULQʧ ʭʨH GLʬʥRYHU\ ʪURʥHʬʬʠ ʿʨLʬ
ˇHʟGLʬʥRYHU\ˈ ʪUDʥʭLʥH ʨDʬ ʤHHQ ʬʨRZQ ʭR ʨDYH D ˇʬʭURQʧ LʩʪDʥʭˈ RQ
UHGʮʥLQʧ ʭʨH QHHG ʦRU ʨʮʩDQ ODʤRUˋDQG Lʭ ʨDʬ ʬʪDZQHG ʬHUYLʥHʬ
ʭʨDʭ ʬHHN ʭR DQDO\˅H ʭUHQGʬ DQGʩDNH OHʧDO ʦRUHʥDʬʭʬʠ��

,Q DGGLʭLRQ� DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʨDʬ ʤHHQ ʮʬHG ʤ\ RʮʭʬLGH
UHʬHDUʥʨHUʬ LQ DQ DʭʭHʩʪʭ ʭR ʪUHGLʥʭ ʥRʮUʭʬˊ GHʥLʬLRQʬ ʮʬLQʧ GDʭDʠ ,Q
D ���ʡ ʬʭʮG\� D ʩDʥʨLQHʟOHDUQLQʧ ʬʭDʭLʬʭLʥDO ʩRGHO ʥRUUHʥʭO\
ʪUHGLʥʭHG ʭʨH RʮʭʥRʩH Rʦ ʬHYHQʭ\ ʪHUʥHQʭ Rʦ ������ 8ʠ6ʠ 6ʮʪUHʩH
ʹRʮUʭ GHʥLʬLRQʬ DQG ʬHYHQʭ\ʟʭZR ʪHUʥHQʭ Rʦ LQGLYLGʮDO ʽʮʬʭLʥHʬˊ
YRʭHʬ ʦURʩ ���� ʭR ���ʶʠ�� ˀLʭʨ D ʧURZLQʧ DʩRʮQʭ Rʦ GDʭD DYDLODʤOH
ʦURʩ ʥRʮUʭʬ Dʭ DOO OHYHOʬ DʥURʬʬ ʭʨH ʥRʮQʭU\� DQG GHʩDQGʬ ʦRU ʥRʮUʭʬ
ʭR ʦDʥLOLʭDʭH ZLGHʬʪUHDG ʪʮʤOLʥ DʥʥHʬʬ ʭR ʥDʬH UHʥRUGʬ��ʵ Lʭ Lʬ OLNHO\
ʭʨDʭ ʬʮʥʨ ʪUHGLʥʭLYH HʦʦRUʭʬ ZLOO RQO\ LʩʪURYH LQ ʭʨH ʦʮʭʮUHʠ ,Q ʭLʩH�
Lʭ ʩD\ DOʬR ʤH ʪRʬʬLʤOH ʭʨDʭ DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʭRROʬ ZLOO ʨDYH
ʧDLQHG HQRʮʧʨ ˇHʯʪHULHQʥHˈ LQ GRʥʮʩHQʭ UHYLHZ ʭR ʬʭHʪ LQʭR ʭʨH UROH

ʥRʮUʭ ˇHʟʦLOLQʧˈ ʬ\ʬʭHʩʬ� ʬHH H&RXUWV� 1ʠʽʠ ʹʿ6ʠ� ʨʭʭʪʬʷʴʴQʰʥRʮUʭʬʠʧRYʴDʭʭRUQH\ʬʴHʥRʮUʭʬʠʨʭʩ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶʵ*ʼʟ(�ˁ�˄ʸ (OHFWURQLF ʠLOLQJ LQ WKH 'HODZDUH -XGLFLDU\� ʺ(/ʠ ʹʿ6ʠ�
ʨʭʭʪʬʷʴʴʥRʮUʭʬʠGHODZDUHʠʧRYʴHʦLOLQʧʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ6�*3ʟʿ˂//˄ʸ $FWLYH &RXUWV� 2ʺ<66(<
(ʻ,/(*ʣ� ʨʭʭʪʷʴʴZZZʠRG\ʬʬH\HʦLOHʧDʠʥRʩʴDʥʭLYHʟʥRʮUʭʬʠʨʭʩ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�9�<ʟ�ʻ*�˄ʸ
(ʻ,/(ʿ(ˁʣ6� ʨʭʭʪʬʷʴʴZZZʠHʦLOHʭHʯDʬʠʧRYʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʵ˂ʡ�ʟ16ʢ8˄ʸ 6XSHULRU &RXUW
(OHFWURQLF &DVH ʠLOLQJ� 1ʠʼʠ ʽ8ʺʠ %5ʣ1ʹʼ� ʨʭʭʪʬʷʴʴZZZʠʥRʮUʭʬʠʬʭDʭHʠQʨʠʮʬʴQʨʟHʟʥRʮUʭʟʪ
URʰHʥʭʴʬʮʪHULRUʟDʭʭRUQH\ʬʠʨʭʩ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ%�ˀʼʟ��ʡ0˄ ʝQRʭLQʧ ʭʨDʭ HʟʦLOLQʧ LQ ʭʨH
1HZ ʼDʩʪʬʨLUH 6ʮʪHULRU ʹRʮUʭ ʤHʥDʩH ʩDQGDʭRU\ LQ 6HʪʭHʩʤHU ����ʞʠ

�� ʬʝʫʭʦʬʝʫʮ $QQXDO 6WDWLVWLFV� ʻ/ʣʠ ʹʿ6ʠ (ʟʻ,/,1* 325ʿʣ/ ʝʽʮQH �ʶ� ���ʢʞ�
ʨʭʭʪʬʷʴʴZZZʠʦOʥRʮUʭʬʠRUʧʴ3ʮʤOLʥDʭLRQʬʟ6ʭDʭLʬʭLʥʬʴ3ʮʤOLʥDʭLRQʬʴ����ʟ�ʢʟʣQQʮDOʟ5HʪRUʭ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴˎ�ʵˎʟʼʺ8ˁ˄ʠ

�� ,Q ʦDʥʭ� D ʪURʰHʥʭ Rʮʭ Rʦ 1RUʭʨZHʬʭHUQ 8QLYHUʬLʭ\� ʭʨH 6\ʬʭHʩDʭLʥ ʹRQʭHQʭ
ʣQDO\ʬLʬ Rʦ /LʭLʧDʭLRQ (YHQʭʬ ʝ6ʹʣ/(6ʞ LQLʭLDʭLYH� Lʬ ʥʮUUHQʭO\ ZRUNLQʧ ʭR ʮʬH ODUʧH ʬHʭʬ
Rʦ GDʭD ʦURʩ ʥRʮUʭ UHʥRUGʬ ʭR GHYHORʪ ʣ, ʭRROʬ ʭʨDʭ ʥDQ ʦDʥLOLʭDʭH ʧUHDʭHU DQDO\ʬLʬ Rʦ ʭʨH
ZRUNLQʧʬ Rʦ ʭʨH ʦHGHUDO ʰʮGLʥLDU\ʠ 6HH 6ʹʣ/(6� ʨʭʭʪʬʷʴʴʬʥDOHʬʟRNQʠRUʧʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠ
ʥʥʴʣ0ʢ<ʟ˂ˁˎ8˄ʠ

�� 6HH� H�J�� ʺDQD 5Hʩʮʬ ʳ ʻUDQN /HY\� &DQ 5RERWV %H /DZ\HUVʟ &RPSXWHUV�
/DZ\HUV� DQG WKH 3UDFWLFH Rʤ /DZ� �� *(2ʠʽʠ/(*ʣ/(ʿʼ,ʹ6 ʶ��� ʶ�ʶˆ�� ʝ���ʡʞʠ 9DULRʮʬ ʪULYDʭH
ʬHʥʭRU HʦʦRUʭʬ DUH ʮQGHUZD\ ʭR ʩDNH ʮʬH Rʦ ʥRʮUʭ GDʭD ʦRU ʪUHGLʥʭLYH DQDO\ʭLʥ ʪʮUʪRʬHʬʠ 2QH
ʬHUYLʥH Lʬ /Hʯ0DʥʨLQD� ʨʭʭʪʬʷʴʴOHʯʩDʥʨLQDʠʥRʩʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ%ʢʽʺʟ����˄� ZʨLʥʨ Lʬ ʮʬHG ʤ\
ODZ ʦLUʩʬʠ ʣQRʭʨHU ʬHUYLʥH� ʺRʥNHʭ 1DYLʧDʭRU� ʨʭʭʪʷʴʴʤURʥʨʮUHʠGRʥNHʭQDYLʧDʭRUʠʥRʩʴ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʵ0ˁ%ʟ*ʵʵ/˄� ʪHUʦRUʩʬ ʤDʬLʥ DQDO\ʭLʥʬ ʝDOʤHLʭ QRʭ ʩDʥʨLQH OHDUQLQʧʞ LQ
LQʭHOOHʥʭʮDO ʪURʪHUʭ\ ʥDʬHʬʠ

�� 6HH 0DʭʭʨHZ ʼʮʭʬRQ� $UWLʤLFLDO ʡQWHOOLJHQFH 3UHYDLOV DW 3UHGLFWLQJ 6XSUHPH
&RXUW 'HFLVLRQV� 6ʹ,(1ʹ( ʝ0D\ �� ���ʡʞ� ʨʭʭʪʬʷʴʴZZZʠʬʥLHQʥHʩDʧʠRUʧʴQHZʬʴ���ʡʴ�ʶʴDUʭLʦL
ʥLDOʟLQʭHOOLʧHQʥHʟʪUHYDLOʬʟʪUHGLʥʭLQʧʟʬʮʪUHʩHʟʥRʮUʭʟGHʥLʬLRQʬ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴˁʿ�8ʟ
ʿ8�ʵ˄ʠ

�ʵ 6HH� H�J�� 2ʪHQ ʹRʮUʭʬ ʣʥʭ Rʦ ����� 6ʠ ��� �ɻ ��ʡʭʨ ʹRQʧʠ ˑ �ʝDʞ ʝ�ʬʭ 6HʬʬLRQ ����ʞ
ʝʬHHNLQʧ ʭR HOLʩLQDʭH ʭʨH ʦHHʬ ʥʨDUʧHG ʦRU DʥʥHʬʬ ʭR ʦHGHUDO ʥRʮUʭ UHʥRUGʬʞʠ
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Rʦ ʰʮGʧHʬʠ 5DʭʨHU ʭʨDQ ʰʮʬʭ ʪUHGLʥʭLQʧ ʰʮGLʥLDO RʮʭʥRʩHʬ� ʪHUʨDʪʬ
ʭʨHʬH ʭRROʬ ZLOO ʮʬH ʭʨH ODUʧH ʭURYHʬ Rʦ GDʭD DYDLODʤOH LQ HOHʥʭURQLʥ
ʦLOLQʧ ʬ\ʬʭHʩʬ ʭRʨHOʪ LQʩDNLQʧDʥʭʮDO ʰʮGLʥLDO GHʭHUʩLQDʭLRQʬʠ 6ʮʥʨ
D ʬʭHʪ ZRʮOG� Rʦ ʥRʮUʬH� ʩDUN D ʥRQʬLGHUDʤOH ʭUDQʬʦRUʩDʭLRQ LQ ʨRZ
ʰʮGLʥLDO ʦʮQʥʭLRQʬ DUH ʪHUʦRUʩHG� ʪUHʬHQʭLQʧ ʪRʭHQʭLDO LʩʪOLʥDʭLRQʬ
ʦRU ODZ\HULQʧ� ʰʮGʧLQʧ� DQG ʪʮʤOLʥ DʭʭLʭʮGHʬ ʭRZDUG ʭʨH ʥRʮUʭʬʠ��

%� 5LVN $VVHVVPHQW $OJRULWKPV

ʣOʧRULʭʨʩLʥ ʭRROʬ ʨDYH ʭDNHQ URRʭ LQ ʬRʩH ʥRʮUʭ
ʬ\ʬʭHʩʬ Dʭ OHDʬʭ Dʬ DLGʬ ʭR ʨʮʩDQ GHʥLʬLRQʟʩDNLQʧ LQ ʥULʩLQDO
ʥDʬHʬ ZLʭʨ UHʬʪHʥʭ ʭR ʫʮHʬʭLRQʬ Rʦ ʤDLO� ʬHQʭHQʥLQʧ� DQG ʪDUROHʠ
%ʮʭ ʬR ʦDU� YLUʭʮDOO\ QRQH Rʦ ʭʨHʬH ʭRROʬ DʪʪHDU ʭR UHO\ RQ
PDFKLQHʦOHDUQLQJ DOʧRULʭʨʩʬʠ

ʣQ DOʧRULʭʨʩLʥ ʭRRO ʦRU ʤDLO GHʥLʬLRQʬ ʤHʦRUH ʭULDO ʭʨDʭ ZDʬ
RULʧLQDOO\ GHYHORʪHG ʤ\ ʭʨH ʣUQROG ʻRʮQGDʭLRQ ʨDʬ QRZ ʤHHQ
DGRʪʭHG ʤ\ Dʭ OHDʬʭ ʦRʮU ʬʭDʭHʬ ʝʣUL˅RQD� ʾHQʭʮʥN\� 1HZ ʽHUʬH\�
DQG 8ʭDʨʞ DQG DʤRʮʭ D GR˅HQ ʩʮQLʥLʪDO ʥRʮUʭʬ� ODUʧHO\ LQ ʩDʰRU
ʩHʭURʪROLʭDQ DUHDʬʠ�� ʣʥʥRUGLQʧ ʭR D UHʥHQʭ UHʪRUʭ ʤ\ ʭZR ʩHGLD
ʰʮʬʭLʥH DGYRʥDʥ\ RUʧDQL˅DʭLRQʬ� DOO ʤʮʭ ʦRʮU ʬʭDʭHʬ ʨDYH
DʪʪDUHQʭO\ DGRʪʭHG ʬRʩH NLQG Rʦ ULʬN DʬʬHʬʬʩHQʭ ʦRUʩʮOD RU DLG
LQ ʬHQʭHQʥLQʧ GHʥLʬLRQʬʠ�� 0RUH ʭʨDQ ʨDOʦ Rʦ ʭʨH ʬʭDʭHʬ ʮʬH ʬRʩH

�ʶ ,Q D ʰʮGLʥLDU\ ʩRUH UHOLDQʭ RQ ʣ, ʭRROʬ ʭR DGʰʮGLʥDʭH GLʬʪʮʭHʬ� ʬ\ʬʭHʩʬ ʭʨDʭ ʥDQ ʬLʦʭ
ʭʨURʮʧʨ GDʭD DQG ʨHOʪ ʩDNH GHʥLʬLRQʬ ʥRʮOG ʮOʭLʩDʭHO\ ʩDNH ʭʨH OHʧDO ʪURʦHʬʬLRQ OHʬʬ ODʤRUʟ
LQʭHQʬLYH� UHʫʮLULQʧ ʦHZHU ʨʮʩDQʬ ʭR UHYLHZ DQG DQDO\˅H ʭʨH ʭʨRʮʬDQGʬ Rʦ GRʥʮʩHQʭʬ ʭʨDʭ ʥDQ
ʤH ʪURGʮʥHG LQ ʭʨH OLʦHʥ\ʥOH Rʦ D ʥDʬHˋʭʨʮʬ ʪRʭHQʭLDOO\ UHGʮʥLQʧ ʭʨH QʮʩʤHU Rʦ ODZ\HUʬ DQG
ʬʮʪʪRUʭ ʬʭDʦʦ QHHGHG ʭR ʨDQGOH ʭʨH OLʭLʧDʭLRQ ʪURʥHʬʬʠ 6HH� H�J�� 5Hʩʮʬ ʳ /HY\� VXSUD QRʭH ��� Dʭ
ʶ�ʶˆ�� ʝʪUHGLʥʭLQʧ ʭʨDʭ ʭʨH DGRʪʭLRQ Rʦ DGYDQʥHG OHʧDO ʭHʥʨQRORʧ\ DOO Dʭ RQʥH ZRʮOG UHGʮʥH
DʭʭRUQH\ ʨRʮUʬ ʤ\ ʭʨLUʭHHQ ʪHUʥHQʭ� RU ʤ\ ʭZR DQG RQHʟʨDOʦ ʪHUʥHQʭ D \HDU Lʦ DGRʪʭHG RYHU ʭʨH
ʥRʮUʬH Rʦ ʦLYH \HDUʬʞʸ ʣQʭʨRQ\ (ʠ ʺDYLʬ� 7KH ʠXWXUH Rʤ /DZ ʠLUPV ʯDQG /DZ\HUVʰ LQ WKH $JH Rʤ
$UWLʤLFLDO ʡQWHOOLJHQFH� �ʡ 352ʻʠ /ʣˀʠ �� � ʝ����ʞ ʝˇʿʨH GUʮGʧH ZRUN ʭUDGLʭLRQDOO\ GRQH ʤ\ QHZ
ODZ\HUʬ Lʬ DOUHDG\ YDQLʬʨLQʧ DQGZLOO ʮOʭLʩDʭHO\ GLʬDʪʪHDU DOʩRʬʭ HQʭLUHO\ʠˈʞʠ ,Q DGGLʭLRQ� ʦʮʭʮUH
DʮʭRʩDʭLRQ Rʦ YDULRʮʬ ʰʮGLʥLDO ʭDʬNʬ ʥRʮOG DʦʦHʥʭ ʭʨH QDʭʮUH RU ʫʮDOLʭ\ Rʦ ʥRʮUʭ GHʥLʬLRQʬ DQG
OLʭLʧDQʭʬˊ HʯʪHULHQʥHʬ LQʭHUDʥʭLQʧZLʭʨ ʭʨH ʰʮGLʥLDU\ʠ ʻRU YDULRʮʬ ʪHUʬʪHʥʭLYHʬ RQ ʬʮʥʨ D ʪRʭHQʭLDO
ʦʮʭʮUH� ʬHH� ʦRU HʯDʩʪOH� %HQʰDʩLQ0LQʨDRʹʨHQ Hʭ DOʠ�ʧDYLQJ ʣRXU'D\ LQ5RERW &RXUW ʝ8ʹ/ʣ
6ʥʨʠ Rʦ /ʠ 3ʮʤʠ /ʠ ʳ /HʧDO ʿʨHRU\ 5ʬʥʨʠ 3DʪHU� 3DʪHU 1Rʠ ��ʟ��� ����ʞ� ʨʭʭʪʬʷʴɹ ʪDʪHUʬʠʬʬUQʠʥRʩʴ
ʬRO�ʴʪDʪHUʬʠʥʦʩˍDʤʬʭUDʥʭˏLGˌ��ʵ�ʶ�ʵ ˃ʨʭʭʪʬʷɹ ʴʪHUʩDʠʥʥʴ�˂ʹ8ʟ0ʹ�ʻ �˄ ʾʣʿʼ(5,1( %ʠ ʻ255(6 �ʿ
ˀʼ(10ʣʹʼ,1(6ʹʣ1%(ʽ8ʺ*(� ʽ85<� ʣ1ʺ(ˁ(ʹ8ʿ,21(5ʷ ʽ86ʿ,ʹ( ,1 ʿʼ(ʣ*(2ʻʣ5ʿ,ʻ,ʹ,ʣ/
,1ʿ(//,*(1ʹ( ʝ����ʞ� ʣQʭʨRQ\ ʽʠ ʹDʬH\ʳʣQʭʨRQ\1LʤOHʭʭ�ˀLOO5RʤRʭ-XGJHV&KDQJH/LWLJDWLRQ
DQG 6HWWOHPHQW 2XWFRPHVʪ� 0,ʿ ʹ2038ʿʣʿ,21ʣ/ /ʠ 5(3ʠ ʝʣʮʧʠ � �ɻ ����ʞ� ʨʭʭʪʬʷɹ OɹDZʠʩLʭʠ
HGʮʴʪʮʤʴZLOOURʤRʭʰʮGʧHʬʥʨDQʧHOLʭLʧDʭLRQDQGʬHʭʭOHʩHQʭRʮʭʥRʩHʬʴUHOHDʬHʴ� ˃ʨʭʭʪʬʷɹ ʴʪHUʩDʠʥʥʴ/ˎ�<
ʟ��3ʼ �˄ ʣ˅L˅ ʠ˂ ʼʮʫ� $ 5LJKW WR D ʧXPDQ 'HFLVLRQ� ��ʶ 9ʣʠ /ʠ 5(9ʠ ��� ʝ����ʞ� (ʮʧHQH 9RORNʨ�
&KLHʤ -XVWLFH 5RERWV� �� ʺ8ʾ(/ʠ ʠ̔ ���ʶ ʝ���ʢʞ� DQG ʣQGUHD /ʠ 5Rʭʨ� 7ULDO E\0DFKLQH� ��ʵ *(2ʠ
/ʠ ʠ̔ ��ʵʶ ʝ����ʞʠ

�� 6HH ʣ512/ʺ 9(1ʿ85(6� 38%/,ʹ 6ʣʻ(ʿ< ʣ66(660(1ʿ ʻʣˎ6 ʝˇ36ʣ ���ˈʞ ʝ0DUʠ ���
���ʢʞ� ʨʭʭʪʬʷɹ ʴʥUDʦʭʩHGLDʤʮʥNHʭʠʬ�ʠDʩD˅RQDZʬʠʥRʩʴʮʪORDGʬʴ3ʮʤOLʥʟ6DʦHʭ\ʟʣʬʬHʬʬʩHQʭʟ���ˏ�ʢ��
�ʢˏ�ʵ���ʵʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʿˎ�ˁʟ˂8<8˄ʠ

�ʡ 1DWLRQDO /DQGVFDSH� 0ʣ33,1* 35(ʿ5,ʣ/ ,1ʽ86ʿ,ʹ(� ʨʭʭʪʬʷɹ ʴʪUHʭULDOULʬNʠʥRʩʴ
QDʭLRQDOʟODQGʬʥDʪHʴ ˃ʨʭʭʪʬʷɹ ʴʪHUʩDʠʥʥʴ(�8�ʟ(ʡ6� ʠ˄ ʽʮʬʭ ʬLʯ \HDUʬ DʧR� Lʭ ZDʬ UHʪRUʭHG ʭʨDʭ RQO\
ʭZHQʭ\ ʬʭDʭHʬ ʮʬHG ʬʮʥʨ ʭRROʬʠ 6HH 6RQʰD 6ʭDUU� (YLGHQFHʦ%DVHG 6HQWHQFLQJ DQG WKH 6FLHQWLʤLF
5DWLRQDOL]DWLRQ Rʤ 'LVFULPLQDWLRQ� �� 6ʿʣ1ʠ /ʠ 5(9ʠ ���� ��ʢ ʝ���ʵʞʠ ʻHGHUDO ʥRʮUʭʬ� ʩHDQZʨLOH�
ʩʮʬʭ ʥRQʬLGHU ʭʨH 6HQʭHQʥLQʧ *ʮLGHOLQHʬ� ZʨLʥʨ ʬHʭ Rʮʭ ʬʮʧʧHʬʭHG ʬHQʭHQʥH UDQʧHʬ ʦRU ʦHGHUDO
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ʦRUʩ Rʦ DOʧRULʭʨʩLʥ ʭRRO ʦRU ʪʮUʪRʬHʬ Rʦ ʪDUROH GHʥLʬLRQʟʩDNLQʧʠ��
ʿʨH ʦHGHUDO ʧRYHUQʩHQʭ ʨDʬ UHʥHQʭO\ DQQRʮQʥHG DQ DOʧRULʭʨʩLʥ
ʭRRO ʦRU ʪDUROH GHʥLʬLRQʬʷ 3ULʬRQHU ʣʬʬHʬʬʩHQʭ ʿRRO ʿDUʧHʭLQʧ
(ʬʭLʩDʭHG 5LʬN DQG 1HHGʬ ʝ3ʣʿʿ(51ʞʠ�ʢ ʿʨH 3ʣʿʿ(51
ʬ\ʬʭHʩ ZDʬ GHYHORʪHG LQ UHʬʪRQʬH ʭR ʭʨH ʻLUʬʭ 6ʭHʪ ʣʥʭ Rʦ �����
ZʨLʥʨ ʥDOOHG ʦRU ʭʨH ʮʬH Rʦ ULʬN DʬʬHʬʬʩHQʭ LQ ʦHGHUDO ʪDUROH
GHʥLʬLRQʬʠʵ� 6LʩLODUO\� ʬRʩH ʬʭDʭH ʬʭDʭʮʭHʬ HQʥRʮUDʧH RU UHʫʮLUH
ʭʨH ʮʬH Rʦ ʭʨHʬH DOʧRULʭʨʩLʥ ʭRROʬ�ʵ� ZʨLOH LQ RʭʨHU LQʬʭDQʥHʬ
ʭʨHʬH ʭRROʬ DUH ʬHOHʥʭHG Dʭ ʭʨH GLʬʥUHʭLRQ Rʦ ʬʭDʭH RU ORʥDO ʰʮGʧHʬʠʵ�

ʣʬ ʤHʬʭ ZH ʥDQ GHʭHUʩLQH� RQO\ RQH ʰʮULʬGLʥʭLRQ
ʝ3HQQʬ\OYDQLDʞ ʨDʬ LʩʪOHʩHQʭHG DQ\ ULʬN DʬʬHʬʬʩHQʭ ʭRRO LQ
ʥULʩLQDO ʰʮʬʭLʥH ʭʨDʭ Lʬ ʤDʬHG RQ ʩDʥʨLQH OHDUQLQʧʠʵ� ʺHʬʪLʭH

RʦʦHQʬHʬ GHʪHQGLQʧ RQ D YDULHʭ\ Rʦ ʦDʥʭRUʬˋD ʬRʩHZʨDʭ ʥUʮGH� Lʦ ROGHU DQG QRQGLʧLʭDO ʬʭ\OH Rʦ
DOʧRULʭʨʩʠ 6HH8ʠ6ʠ6(1ʿ(1ʹ,1**8,ʺ(/,1(60ʣ18ʣ/ ʝ8ʠ6ʠ 6(1ʿ(1ʹ,1*ʹ200ˊ1����ʞʸ VHH DOVR
ʾLʩʤURʮʧʨ Yʠ 8QLʭHG 6ʭDʭHʬ� ʶʶ� 8ʠ6ʠ � �ʁ ���ˆ�ʢ ʝ���ʡʞ ʝQRʭLQʧ ʭʨDʭ ʭʨH 6HQʭHQʥLQʧ *ʮLGHOLQHʬ
DUH DGYLʬRU\ ʤʮʭ ʬʭLOO ʬʨRʮOG ʪOD\ D ˇNH\ UROHˈ LQ ʰʮGʧHʬˊ ʥRQʬLGHUDʭLRQʬʞʠ

�� %(51ʣ5ʺ (ʠ ʼʣ5ʹ285ʿ� ʣ*ʣ,16ʿ 35(ʺ,ʹʿ,21ʷ 352ʻ,/,1*� 32/,ʹ,1*� ʣ1ʺ
381,6ʼ,1* ,1 ʣ1 ʣʹʿ8ʣ5,ʣ/ ʣ*( ʡʡ ʝ���ʡʞ ʝQRʭLQʧ ʭZHQʭ\ʟHLʧʨʭ ʬʭDʭHʬ ZHUH ʮʬLQʧ DQ
DOʧRULʭʨʩLʥ ULʬN DʬʬHʬʬʩHQʭ ʭRRO ʦRU ʪDUROH GHʥLʬLRQʟʩDNLQʧ Dʬ Rʦ ���ʵʞʠ

�ʢ 8ʠ6ʠ ʺ(3ˊʿ 2ʻ ʽ86ʿʠ� ʿʼ( ʻ,56ʿ 6ʿ(3 ʣʹʿ 2ʻ ����ʷ 5,6ʾ ʣ1ʺ1((ʺ6 ʣ66(660(1ʿ
6<6ʿ(0 ʝ���ʢʞ� ʨʭʭʪʬʷʴʴQLʰʠRʰʪʠʧRYʴʬLʭHʬʴʧʴʦLOHʬʴʯ\ʥNʮʨ�ʡ�ʴʦLOHʬʴʩHGLDʴGRʥʮʩHQʭʴ ʭʨHʟʦLUʬʭʟʬʭHʪʟ
DʥʭʟRʦʟ����ʟULʬNʟDQGʟQHHGʬʟDʬʬHʬʬʩHQʭʟʬ\ʬʭHʩˏ�ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ*ˁ8ʵʟˎʹʢʺ˄ʸ VHH DOVR
%UDQGRQ *DUUHʭʭ ʳ ʽRʨQ 0RQDʨDQ� $VVHVVLQJ 5LVNʟ 7KH ʢVH Rʤ 5LVN $VVHVVPHQW LQ 6HQWHQFLQJ�
ʽ8ʺ,ʹʣʿ85( ʝ6ʮʩʩHU ���ʢʞ� ʨʭʭʪʬʷʴʴʰʮGLʥDʭʮUHʠGʮNHʠHGʮʴDUʭLʥOHʬʴDʬʬHʬʬLQʧʟULʬNʟʭʨHʟʮʬHʟRʦʟULʬNʟ
DʬʬHʬʬʩHQʭʟLQʟʬHQʭHQʥLQʧʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʼ8ʻʟʡ<9<˄ ʝQRʭLQʧ ʭʨDʭ ʭʨH ʻLUʬʭ 6ʭHʪ ʣʥʭ
ˇʩHQʭLRQʬ ULʬN QR OHʬʬ ʭʨDQ ��� ʭLʩHʬˈʞʠ

ʵ� 6HH1ʣ ˊʿ/ ,16ʿʠ2ʻʽ86ʿʠ�8ʠ6ʠʺ(3ˊʿ 2ʻʽ86ʿʠ� ����5(9,(ˀʣ1ʺ5(9ʣ/,ʺʣʿ,212ʻ
ʿʼ( ʻ,56ʿ 6ʿ(3 ʣʹʿ 5,6ʾ ʣ66(660(1ʿ ʿ22/ �ˆʵ ʝ����ʞ� ʨʭʭʪʬʷʴʴZZZʠRʰʪʠʧRYʴʪGʦʦLOHʬ�
ʴQLʰʴ�ʶ���ʵʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�/ʽʵʟ%ʺʿʽ˄ ʝGLʬʥʮʬʬLQʧʻLUʬʭ6ʭHʪʣʥʭ Rʦ �����3ʮʤʠ/ʠ1Rʠ ��ʶʟ
�ʢ�� ˑ ���� ��� 6ʭDʭʠ ʶ�ʢʵ� ʶ�ʢʶˆʢ�ʞʠ

ʵ� 6HH� H�J�� ʣ/ʣʠ 6ʿʣʿʠ ˑ ��ʟ�ʶʟ��ʝ�ʞ ʝLQʬʭUʮʥʭLQʧ ʭʨH ʣODʤDʩD 6HQʭHQʥLQʧ
ʹRʩʩLʬʬLRQ ʭR ʥUHDʭH DQ LQʬʭUʮʩHQʭ ʭR ʤH ˇʪUHGLʥʭLYH Rʦ ʭʨH UHODʭLYH ULʬN ʭʨDʭ D ʦHORQ ZLOO
ʤHʥRʩH D ʭʨUHDʭ ʭR ʪʮʤOLʥ ʬDʦHʭ\ˈʞʸ ʾ<ʠ 5(9ʠ 6ʿʣʿʠ ʣ11ʠ ˑ ʶ��ʠ��ʡʝ�ʞʝDʞ ʝˇ6HQʭHQʥLQʧ
ʰʮGʧHʬ ʬʨDOO ʥRQʬLGHU ʠ ʠ ʠ ʭʨH UHʬʮOʭʬ Rʦ D GHʦHQGDQʭˊʬ ULʬN DQG QHHGʬ DʬʬHʬʬʩHQʭ LQʥOʮGHG
LQ ʭʨH ʪUHʬHQʭHQʥH LQYHʬʭLʧDʭLRQ ʠ ʠ ʠ ʠ ˈʞʸ 2ʼ,2 5(9ʠ ʹ2ʺ( ʣ11ʠ ˑ ʶ���ʠ��ʵʝʣʞ ʝDOORZLQʧ
ʦRU ʮʬH Rʦ ULʬN DʬʬHʬʬʩHQʭ ʭRRO ʤ\ DGʰʮGLʥDʭRU\ ʤRGLHʬ LQ ʭʨH ʥULʩLQDO ʰʮʬʭLʥH ʬ\ʬʭHʩʞʸ
2ʾ/ʣʠ 6ʿʣʿʠ ʭLʭʠ ��� ˑ ʢ��ʠ�� ʝUHʫʮLULQʧ ʥRʮUʭʬ ʭR ʮʬH D ULʬN DʬʬHʬʬʩHQʭ ʭRRO LQ
GHʭHUʩLQLQʧ DQ RʦʦHQGHUˊʬ HOLʧLʤLOLʭ\ ʦRU D ʬHQʭHQʥH Rʦ ʥRʩʩʮQLʭ\ ʬHUYLʥHʞʸ ʵ� 3ʣʠ ʹ216ʠ
6ʿʣʿʠ ˑ ��ʶʵʠʡ ʝUHʫʮLULQʧ ʭʨH 3HQQʬ\OYDQLD ʹRʩʩLʬʬLRQ RQ 6HQʭHQʥLQʧ ʭR DGRʪʭ D ʭRRO ʭR
ˇʤH ʮʬHG Dʬ DQ DLGH LQ HYDOʮDʭLQʧ ʭʨH UHODʭLYH ULʬN ʭʨDʭ DQ RʦʦHQGHU ZLOO UHRʦʦHQG DQG ʤH
D ʭʨUHDʭ ʭR ʪʮʤOLʥ ʬDʦHʭ\ˈʞʸ ˀʠ 9ʣʠ ʹ2ʺ( ˑ ��ʟ��ʟ�ʝDʞʝ�ʞ ʝLQʬʭUʮʥʭLQʧ ʪURʤDʭLRQ RʦʦLʥHUʬ ʭR
ˇ˃ʥ˄RQGʮʥʭ D ʬʭDQGDUGL˅HG ULʬN DQG QHHGʬ DʬʬHʬʬʩHQʭˈ Rʦ ʪURʤDʭLRQHUʬʞʸ VHH DOVR ʣ5,˂ʠ
ʹ2ʺ( 2ʻ ʽ8ʺʠ ʣʺ0,1ʠ ˑ �ʟ���ʠ��ʝʽʞʝ�ʞ ʝˇʻRU DOO ʪURʤDʭLRQ HOLʧLʤOH ʥDʬHʬ� ʪUHʬHQʭHQʥH
UHʪRUʭʬ ʬʨDOO ˃˄ ʥRQʭDLQ ʥDʬH LQʦRUʩDʭLRQ UHODʭHG ʭR ʥULʩLQRʧHQLʥ ULʬN DQG QHHGʬ Dʬ
GRʥʮʩHQʭHG ʤ\ ʭʨH ʬʭDQGDUGL˅HG ULʬN DʬʬHʬʬʩHQʭ DQG RʭʨHU ʦLOH DQG ʥROODʭHUDO LQʦRUʩDʭLRQʠˈʞʠ

ʵ� 6HH� H�J�� %ʺʠ 2ʻ ʺ,56ʠ 2ʻ ʿʼ( ʽ8ʺʠ ʹ21ʻʠ 2ʻ ,1ʺʠ� 32/,ʹ< ʻ25 ,1ʺ,ʣ1ʣ 5,6ʾ
ʣ66(660(1ʿ 6<6ʿ(0 ʝʣʪUʠ ��� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠLQʠʧRYʴʰʮGLʥLDU\ʴʥDGʪʴʦLOHʬʴʪURʤʟULʬNʟLUDʬʟ
����ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ��ˀˀʟ(ˁ*ʡ˄ʸ 5ʠ,ʠ ʺ(3ˊʿ 2ʻʹ2556ʠ� /(9(/2ʻ6(59,ʹ( ,19(1ʿ25<ʟ
5(9,6(ʺʷ ʣ 325ʿ5ʣ,ʿ 2ʻ 5,ʺ2ʹ 2ʻʻ(1ʺ(56 ʝʣʪUʠ ����ʞ� ʨʭʭʪʷʴʴZZZʠGRʥʠULʠʧRYʴDGʩLQLʬʭUD
ʭLRQʴʪODQQLQʧʴGRʥʬʴ/6,1HZʬOHʭʭHUʻ,1ʣ/ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�059ʟ//0�˄ʠ

ʵ� 6HH JHQHUDOO\ 5LʥʨDUG %HUN� $Q ʡPSDFW $VVHVVPHQW Rʤ 0DFKLQH /HDUQLQJ
5LVN ʠRUHFDVWV RQ 3DUROH %RDUG 'HFLVLRQV DQG 5HFLGLYLVP� �� ʽʠ (ˁ3ʿʠ ʹ5,0ʠ �ʢ� ʝ���ʡʞʠ
ʣQG ʭHʥʨQLʥDOO\ ʭʨLʬ ʮʬH LQ 3HQQʬ\OYDQLD Lʬ ʤ\ DQ DʧHQʥ\� QRʭ D ʥRʮUʭʷ ʭʨH 3HQQʬ\OYDQLD
%RDUG Rʦ 3URʤDʭLRQ DQG 3DUROHʠ ʣQRʭʨHU ʬʭDʭH� 0DU\ODQG� ʨDʬ DʪʪDUHQʭO\ ORRNHG LQʭR
ʮʬLQʧ ʩDʥʨLQH OHDUQLQʧ ʦRU ʪDUROH� ʤʮʭ GRHʬ QRʭ DʪʪHDU ʭR ʨDYH LʩʪOHʩHQʭHG Lʭʠ
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ʬRʩHZʨDʭ ʦUHʫʮHQʭ ʥODLʩʬ ʭR ʭʨH ʥRQʭUDU\ LQ ʭʨH ʪRʪʮODU
ʩHGLD��� DOO RʭʨHU DOʧRULʭʨʩLʥ ʭRROʬ ʮʬHG ʤ\ ʥRʮUʭʬ DʪʪHDU ʭR ʤH
ʤDʬHG RQ ʬʭDQGDUG LQGLʥHʬ RU ʥRQYHQʭLRQDO ORʧLʬʭLʥ UHʧUHʬʬLRQ
ʩRGHOʬˋQRʭ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬʠ

ʻRU HʯDʩʪOH� RQH Rʦ ʭʨH ʩRUH ʪRʪʮODU QRQʟOHDUQLQʧ
DOʧRULʭʨʩLʥ ʭRROʬ ʦRU ʤDLO GHʥLʬLRQʬ� ʭʨH ʣUQROG ʻRʮQGDʭLRQˊʬ
3ʮʤOLʥ 6DʦHʭ\ ʣʬʬHʬʬʩHQʭ� ʥRQʬLGHUʬ QLQH ʦDʥʭRUʬ� LQʥOʮGLQʧʷ ʭʨH
GHʦHQGDQʭˊʬ DʧHʸ ʥʮUUHQʭ YLROHQʭ RʦʦHQʬHʸ ʪHQGLQʧ ʥʨDUʧHʬ Dʭ ʭʨH
ʭLʩH Rʦ ʭʨH RʦʦHQʬHʸ ʪULRU ʩLʬGHʩHDQRU� ʦHORQ\� DQG YLROHQʭ
ʥRQYLʥʭLRQʬʸ ʪULRU ʦDLOʮUH ʭR DʪʪHDU LQ ʭʨH ʪDʬʭʸ DQG ʪULRU
ʬHQʭHQʥHʬ ʭR LQʥDUʥHUDʭLRQʠ ,ʭ ʭʨHQ ZHLʧʨʬ ʭʨHʬH ʦDʥʭRUʬ LQ
YDU\LQʧ ʪURʪRUʭLRQʬ ʭR GHʭHUʩLQH ʬʥRUHʬ ʦURʩ RQH ʭR ʬLʯ ʭʨDʭ
ʪʮUʪRUʭ ʭR ʪUHGLʥʭ ʭʨH GHʦHQGDQʭˊʬ OLNHOLʨRRG Rʦ QHZ ʥULʩLQDO
DʥʭLYLʭ\� QHZ YLROHQʭ ʥULʩLQDO DʥʭLYLʭ\� DQG ʦDLOʮUH ʭR DʪʪHDU LQ
ʥRʮUʭ� ZʨLʥʨ D ʰʮGʧH ʥDQ ʭʨHQ ʮʬH LQ GHʭHUʩLQLQʧ ZʨHʭʨHU ʭR
ʧUDQʭ ʪUHʭULDO UHOHDʬHʠ��

ʣQRʭʨHU QRQʟOHDUQLQʧ DOʧRULʭʨʩLʥ ʭRRO� NQRZQ Dʬ ʭʨH
ʹRUUHʥʭLRQDO 2ʦʦHQGHU 0DQDʧHʩHQʭ 3URʦLOLQʧ ʦRU ʣOʭHUQDʭLYH
6DQʥʭLRQʬ ʝʹ203ʣ6ʞ� ʨDʬ ʤHHQ DGRʪʭHG ʤ\ ʬHYHUDO ʬʭDʭH ʥRʮUʭ
ʬ\ʬʭHʩʬ ʦRU ʪUHʭULDO GHʥLʬLRQʬʠ ,ʭ LQYROYHʬ DQ HʯʭHQʬLYH
ʫʮHʬʭLRQQDLUH ʭʨDʭ ʥRYHUʬ LʬʬʮHʬ ʬʮʥʨ Dʬ ʭʨH GHʦHQGDQʭˊʬ ʪULRU
ʥULʩLQDO ʨLʬʭRU\� ʥRʩʪOLDQʥH ZLʭʨ ʪURʤDʭLRQ� ʬʮʤʬʭDQʥH DʤʮʬH�
UHODʭLRQʬʨLʪʬ ZLʭʨ RʭʨHUʬ ZʨR ʨDYH ʤHHQ DUUHʬʭHG RU ʬHQʭ ʭR ʰDLO�
ʨRʩH DQG ZRUN HQYLURQʩHQʭ� DQG ʪHUʬRQDOLʭ\ʠ�� ʿʨH DOʧRULʭʨʩ
ʮʬHʬ ʭʨHʬH GDʭD ʪRLQʭʬ ʭR ʪODʥH ʭʨH GHʦHQGDQʭ DORQʧ ʬHYHUDO ˇULʬN
ʬʥDOHʬˈ ʪʮUʪRUʭLQʧ ʭR ʪUHGLʥʭ ʭʨH GHʦHQGDQʭˊʬ UHODʭLYH OLNHOLʨRRG
Rʦ ʪUHʭULDO ʦDLOʮUH ʝLQʥOʮGLQʧ ʦDLOʮUH ʭR DʪʪHDU DQG QHZ ʦHORQ\
DUUHʬʭ DʦʭHU ʪUHʭULDO UHOHDʬHʞ DQG UHʥLGLYLʬʩʠ�� ,Q GHʥLGLQʧ
ZʨHʭʨHU ʭR DʪʪURYH D GHʦHQGDQʭ ʦRU ʪUHʭULDO UHOHDʬH RU LQ
GHʭHUʩLQLQʧ DQ DʪʪURʪULDʭH ʬHQʭHQʥH� ʰʮGʧHʬ DQG RʭʨHU RʦʦLʥLDOʬ

ʵʵ 6HH� H�J�� 0Dʭʭ 2ˊ%ULHQ ʳ ʺDNH ʾDQʧ� $ʡ LQ WKH &RXUWʟ :KHQ $OJRULWKPV 5XOH RQ
-DLO 7LPH� ʣ662ʹ,ʣʿ(ʺ 35(66 ʝʽDQʠ ��� ����ʞ� ʨʭʭʪʬʷʴʴDʪQHZʬʠʥRʩʴDUʭLʥOHʴDHʡʤ��H��ʥ�ʡʵ
���DDʶʡʵ�ʤʢ����D�Gʥ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʹʢʽʻʟ(ʵ˂3˄ʠ

ʵʶ 5LVN ʠDFWRUV DQG ʠRUPXODV� 38%ʠ 6ʣʻ(ʿ< ʣ66(660(1ʿ� ʨʭʭʪʬʷʴʴZZZʠʪʬD
ʪUHʭULDOʠRUʧʴDʤRʮʭʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ1�3˂ʟ<9ʺʽ˄ʸ VHH DOVR� H�J�� 1ʠʽʠ ʹʿ6ʠ� 38%/,ʹ 6ʣʻ(ʿ<
ʣ66(660(1ʿʷ 1(ˀ ʽ(56(< 5,6ʾ ʻʣʹʿ25 ʺ(ʻ,1,ʿ,216 �ˆʵ ʝʺHʥʠ ����ʞ� ʨʭʭʪʬʷʴʴQʰʥRʮUʭʬʠʧRYʴ
ʥRʮUʭʬʴDʬʬHʭʬʴʥULʩLQDOʴʪʬDULʬNʦDʥʭRUʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�(ʶ3ʟʽ0�ʢ˄ʠ

ʵ� 6HH JHQHUDOO\ 125ʿʼ32,1ʿ( ,1ʹʠ� 35ʣʹʿ,ʿ,21(5ˊ6 *8,ʺ( ʿ2 ʹ203ʣ6 ʹ25(
ʝ0DUʠ �ʢ� ���ʶʞ� ʨʭʭʪʷʴʴZZZʠQRUʭʨʪRLQʭHLQʥʠʥRʩʴʦLOHʬʴʭHʥʨQLʥDOˏGRʥʮʩHQʭʬʴ3UDʥʭLʭLRQ
HUʬʟ*ʮLGHʟʹ203ʣ6ʟʹRUHʟˏ���ʢ�ʶʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ/ʹ�5ʟʶ��ʿ˄ʠ ʣOʭʨRʮʧʨ GHʭDLOʬ
DʤRʮʭ ʹ203ʣ6 DUH ʪURʪULHʭDU\� LQYHʬʭLʧDʭLYH ʰRʮUQDOLʬʭʬ Dʭ 3UR3ʮʤOLʥD ʮQʥRYHUHG ʭʨH
ʮQGHUO\LQʧ ʫʮHʬʭLRQQDLUH ʮʬHG LQˀLʬʥRQʬLQʠ 6HH 5LVN $VVHVVPHQW� ʨʭʭʪʬʷʴʴZZZʠGRʥʮʩHQʭʥORʮGʠ
RUʧʴGRʥʮʩHQʭʬʴ�ʡ�����ʟ6DʩʪOHʟ5LʬNʟʣʬʬHʬʬʩHQʭʟʹ203ʣ6ʟʹ25(ʠʨʭʩO ˃ʨʭʭʪʬʷɹ ʴʪHUʩDʠʥʥʴʁ 31ʶʟ
88�8˄ʠ 2ʭʨHU ʬʭDʭHʬˊ ʥRʮUʭʬ ʨDYH DGRʪʭHG ʹ203ʣ6 Dʬ ZHOO� LQʥOʮGLQʧ ʻORULGD� 0LʥʨLʧDQ� 1HZ
0HʯLʥR� DQG ˀ\RʩLQʧʠ 6HH $OJRULWKPV LQ WKH &ULPLQDO -XVWLFH 6\VWHP� (/(ʹʠ 35,9ʠ ,1ʻ2ʠ ʹʿ5ʠ�
ʨʭʭʪʬʷʴʴHʪLʥʠRUʧʴDOʧRULʭʨʩLʥʟʭUDQʬʪDUHQʥ\ʴʥULʩʟʰʮʬʭLʥHʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶˀ0ʡʟ�9�ʣ˄ʠ

ʵʡ 6HH 35ʣʹʿ,ʿ,21(5ˊ6 *8,ʺ( ʿ2 ʹ203ʣ6 ʹ25(� VXSUD QRʭH ʵ�ʠ
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ʥDQ ʭDNH ʭʨH YDOʮHʬ UHDʥʨHG ʤ\ ʭʨHʬH DOʧRULʭʨʩʬ LQʭR DʥʥRʮQʭʠʵ�
ʻRU LQʬʭDQʥH� ʭʨH 1HZ <RUN ʣʪʪHOODʭH ʺLYLʬLRQ UHYHUʬHG ʭʨH 1HZ
<RUN 6ʭDʭH %RDUG Rʦ 3DUROHˊʬ GHʥLʬLRQ ʭR GHQ\ DQ LQʩDʭH UHOHDʬH
RQ ʪDUROH� ʦLQGLQʧ ʭʨDʭ ʭʨH GHʥLʬLRQ ZDʬ ˇLUUDʭLRQDO˃˄ ʤRUGHULQʧ
RQ LʩʪURʪ˃HU˄ˈˋD ʥRQʥOʮʬLRQ ʭʨH DʪʪHOODʭH ʥRʮUʭ UHDʥʨHG LQ ʪDUʭ
ʤ\ ORRNLQʧ ʭR ʭʨH LQʩDʭHˊʬ ʹ203ʣ6 ULʬN DʬʬHʬʬʩHQʭ� ZʨLʥʨ
ODʤHOHG ʨLʩ ˇˉORZˊ ʦRU DOO ULʬN ʦDʥʭRUʬʠˈʵʢ

<Hʭ DQRʭʨHU ʤDʬLʥ DOʧRULʭʨʩLʥ ʭRRO� /6,ʟ5 ʝ/HYHO Rʦ
6HUYLʥH ,QYHQʭRU\ʟ5HYLʬHGʞ� DLʩʬ ʭR ʪUHGLʥʭ D GHʦHQGDQʭˊʬ ULʬN Rʦ
UHʥLGLYLʬʩ ʤ\ ZHLʧʨLQʧ D QʮʩʤHU Rʦ ʦDʥʭRUʬʠ ʿʨHʬH ʦDʥʭRUʬ
LQʥOʮGH ʥULʩLQDO ʨLʬʭRU\� HGʮʥDʭLRQDO DQG HʩʪOR\ʩHQʭ
ʤDʥNʧURʮQG� ʦLQDQʥLDO� ʩHQʭDO� DQG ʦDʩLOLDO ʬʭDʭH� ʬʮʤʬʭDQʥH
DʤʮʬH� DQG RʭʨHU ʪHUʬRQDO GHʭDLOʬʠʶ� ʿʨH 5ʨRGH ,ʬODQG
ʺHʪDUʭʩHQʭ Rʦ ʹRUUHʥʭLRQʬ ʨDʬ DGRʪʭHG ʭʨLʬ ʭHʬʭ� Dʬ ʨDYH ʥRʮUʭʬ
LQ D QʮʩʤHU Rʦ ʬʭDʭHʬ� LQʥOʮGLQʧ ʹDOLʦRUQLD� ʹRORUDGR� ʺHODZDUH�
ʼDZDLL� ,RZD� 2NODʨRʩD� DQG ˀDʬʨLQʧʭRQʠʶ�

,Q DGGLʭLRQ ʭR ʭʨHʬH HʯDʩʪOHʬ Rʦ ʥRʩʩRQ ULʬN DʬʬHʬʬʩHQʭ
DOʧRULʭʨʩʬ� ʬRʩH LQGLYLGʮDO ʬʭDʭHʬ ʨDYH DOʬR DGRʪʭHG ʭʨHLU RZQ
ʮQLʫʮH DOʧRULʭʨʩʬʠʶ� ʣʧDLQ� ʭR ʤH ʥOHDU� QRQH Rʦ ʭʨHʬH DUH
DUʭLʦLʥLDO LQʭHOOLʧHQʥH ��! "�� LQ ʭʨH ʬHQʬH Rʦ ʩDʥʨLQHʟOHDUQLQʧ
DOʧRULʭʨʩʬʠ ʿʨHʬH ULʬN DʬʬHʬʬʩHQʭ DOʧRULʭʨʩʬ DUH LQʬʭHDG

ʵ� 6HH� H�J�� ʣGDʩ /LʪʭDN� 6HQW WR 3ULVRQ E\ D 6RʤWZDUH 3URJUDPʥV 6HFUHW $OJRULWKPV�
1ʠ<ʠ ʿ,0(6 ʝ0D\ �� ���ʡʞ� ʨʭʭʪʬʷʴʴZZZʠQ\ʭLʩHʬʠʥRʩʴ���ʡʴ�ʶʴ��ʴʮʬʴʪROLʭLʥʬʴʬHQʭʟʭRʟʪULʬRQʟʤ\ʟDʟ
ʬRʦʭZDUHʟʪURʧUDʩʬʟʬHʥUHʭʟDOʧRULʭʨʩʬʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ%ʡʹʡʟʶ<ʾʣ˄ʸ 2ˊ%ULHQ ʳ ʾDQʧ�
VXSUD QRʭH ʵʵʸ (OORUD ʿʨDGDQH\ ,ʬUDQL� :KHQ DQ $OJRULWKP ʧHOSV 6HQG ʣRX WR 3ULVRQ� 1ʠ<ʠ
ʿ,0(6 ʝ2ʥʭʠ ��� ���ʡʞ� ʨʭʭʪʬʷʴʴZZZʠQ\ʭLʩHʬʠʥRʩʴ���ʡʴ��ʴ��ʴRʪLQLRQʴDOʧRULʭʨʩʟʥRʩʪDʬʟ
ʬHQʭHQʥLQʧʟʤLDʬʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ//�3ʟʻˁʢ<˄ ʝˇ8ʬH Rʦ D ʥRʩʪʮʭHUL˅HG ULʬN DʬʬHʬʬʩHQʭ
ʭRRO ʬRʩHZʨHUH LQ ʭʨH ʥULʩLQDO ʰʮʬʭLʥHʪURʥHʬʬ LʬZLGHʬʪUHDGDʥURʬʬ ʭʨH8QLʭHG6ʭDʭHʬ ʠ ʠ ʠ ʠ 6ʭDʭHʬ
ʭUʮʬʭ ʭʨDʭ HYHQ Lʦ ʭʨH\ ʥDQQRʭ ʭʨHʩʬHOYHʬ ʮQʪDʥN ʪURʪULHʭDU\ DOʧRULʭʨʩʬ� ʥRʩʪʮʭHUʬ ZLOO ʤH OHʬʬ
ʤLDʬHG ʭʨDQ HYHQ ʭʨHʩRʬʭ ZHOOʟʩHDQLQʧ ʨʮʩDQʬʠˈʞʠ

ʵʢ 5LYHUD Yʠ 6ʭDQʦRUG� �ʡ� ʣʠʺʠ�G �ʡ�� �ʡ�ˆʡʡ ʝ1ʠ<ʠ ʣʪʪʠ ʺLYʠ ���ʢʞʠ
ʶ� ʣQʭʨRQ\ ˀʠ ʻORUHʬ Hʭ DOʠ� 3UHGLFWLQJ 2XWFRPH ZLWK WKH /HYHO Rʤ 6HUYLFH

ʡQYHQWRU\ʦ5HYLVHGʟ 7KH ʡPSRUWDQFH Rʤ ʡPSOHPHQWDWLRQ ʡQWHJULW\� �ʵ ʽʠ ʹ5,0ʠ ʽ86ʿʠ ʶ���
ʶ�ʵ ʝ����ʞʠ

ʶ� 6HH 5ʠ,ʠ ʺ(3ˊʿ 2ʻ ʹ2556ʠ� VXSUD QRʭH ʵ�ʸ $OJRULWKPV LQ WKH &ULPLQDO -XVWLFH
6\VWHP� VXSUD QRʭH ʵ�ʠ

ʶ� 6HH� H�J�� %ʺʠ 2ʻʺ,56ʠ 2ʻ ʿʼ( ʽ8ʺʠ ʹ21ʻʠ 2ʻ ,1ʺʠ� VXSUD QRʭH ʵ�ʱ 6ʮʬDQ ʿʮUQHU Hʭ
DOʠ�'HYHORSPHQW Rʤ WKH &DOLʤRUQLD 6WDWLF 5LVN $VVHVVPHQW ʯ&65$ʰʟ 5HFLGLYLVP5LVN 3UHGLFWLRQ LQ
WKH &DOLʤRUQLD 'HSDUWPHQW Rʤ &RUUHFWLRQV DQG 5HKDELOLWDWLRQ ʶˆ� ʝ8ʠʹʠ ,UYLQH ʹʭUʠ ʦRU (YLGHQʥHʟ
%DʬHG ʹRUUHʥʭLRQʬ� ˀRUNLQʧ 3DʪHU� ����ʞ� ʨʭʭʪʬʷʴʴʮʥLʥRUUHʥʭLRQʬʠʬHZHʤʠʮʥLʠHGʮʴʦLOHʬʴ����ʴ��ʴ
ʺHYHORʪʩHQʭʟRʦʟʭʨHʟʹ65ʣʟ5HʥLGLYLʬʩʟ5LʬNʟ3UHGLʥʭLRQʟLQʟʭʨHʟʹʺʹ5ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ5*
ʵ%ʟʾ9ʢ�˄ ʝOLʬʭLQʧ ʦDʥʭRUʬ ʥRQʬLGHUHG ʤ\ ʭʨH ʹDOLʦRUQLD 6ʭDʭLʥ 5LʬN ʣʬʬHʬʬʩHQʭ ʭRROʞʸ /ʣʠ
6(1ʿ(1ʹ,1* ʹ200ˊ1� 5(ʹ200(1ʺʣʿ,216 2ʻ ʿʼ( /28,6,ʣ1ʣ 6(1ʿ(1ʹ,1* ʹ200,66,21
ʻ25 ʿʼ( ���� ʣ1ʺ ���� ʿ(506 �ʵ ʝ0DUʠ �� ����ʞ� ʨʭʭʪʷʴʴZZZʠOʥOHʠʬʭDʭHʠODʠʮʬʴʬHQʭHQʥ
LQʧˏʥRʩʩLʬʬLRQʴ����ˏʤLDQQʮDOˏUHʪRUʭˏOʬʥˏʦLQDOʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ9˂ʺ�ʟ(/ʹʹ˄ ʝQRʭLQʧ
ʭʨDʭ /RʮLʬLDQD ʮʬHʬ ULʬN DʬʬHʬʬʩHQʭ ʭRROʬ ʦRU ˇʤRʭʨ LQʩDʭH ʩDQDʧHʩHQʭ DQG
ʪURʧUDʩʩLQʧ ʠ ʠ ʠ ʦRU ʪHUʬRQʬ ʨHOG LQ ʬʭDʭH DGʮOʭ ʥRUUHʥʭLRQDO ʦDʥLOLʭLHʬ DQG ʬʮʪHUYLʬLRQ
ʪODQQLQʧ ʠ ʠ ʠ ʦRU ʪHUʬRQʬ ʮQGHU ʪURʤDʭLRQ RU ʪDUROH ʬʮʪHUYLʬLRQ ʪURYLGHG ʤ\ ʭʨH ʺHʪDUʭʩHQʭˈʞʸ
ʿʼ(ʹ281ʹ,/ 2ʻ6ʿʣʿ(*29ˊʿ 6 ʽ86ʠ ʹʿ5ʠ�021ʿʣ1ʣʹ200,66,21216(1ʿ(1ʹ,1* ʵ� ʝ0DUʠ �ˆ
�� ����ʞ� ʨʭʭʪʬʷʴʴʥʬʧʰʮʬʭLʥHʥHQʭHUʠRUʧʴʪʮʤOLʥDʭLRQʬʴʩRQʭDQDʟʥRʩʩLʬʬLRQʟRQʟʬHQʭHQʥLQʧʟʭʨLUGʟ
ʩHHʭLQʧʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʵ56ʟʿ*ʵʢ˄ ʝQRʭLQʧ ʭʨH ʮʬH Rʦ ʭʨH 0RQʭDQD 2ʦʦHQGHU 5HHQʭU\ 5LʬN
ʣʬʬHʬʬʩHQʭʞʠ



����˄ $ʡ ʡ1 $'-ʢ'ʡ&$7ʡ21 $1' $'0ʡ1ʡ675$7ʡ21 ��ʶ

ʦRUʩʮODʬ GHYHORʪHG DʦʭHU ʬʭʮG\LQʧ ODUʧH GDʭD ʬHʭʬ ʮʬLQʧ
ʥRQYHQʭLRQDO ʬʭDʭLʬʭLʥDO DQDO\ʬLʬ� DQG ʭʨHQ ʭʨH ʦRUʩʮODʬ DUH
DʪʪOLHG ʭR LQʪʮʭʬ ʧLYHQ ʦRU HDʥʨ GHʦHQGDQʭʠ ʿʨH\ DUH QRʭ
DOʧRULʭʨʩʬ ʭʨDʭ HQʧDʧH LQ DʮʭRQRʩRʮʬ LQGʮʥʭLYH ˇOHDUQLQʧˈ ʭR
ʦLʧʮUH Rʮʭ ZʨDʭ ʬʥRUHʬ ʭR ʧLYH GHʦHQGDQʭʬʠ

1HYHUʭʨHOHʬʬ� ʭʨH HʯLʬʭLQʧ ULʬN DʬʬHʬʬʩHQʭ DOʧRULʭʨʩʬ
ʮʬHG ʤ\ ʥRʮUʭʬ LQ ʩDQ\ ʬʭDʭHʬ ʨDYH QRʭ DYRLGHG ʬʥUʮʭLQ\ʠ 6RʩH
ʬʥʨRODUʬ� ODZ\HUʬ� DQG ʥRQʥHUQHG ʥLʭL˅HQʬ ʨDYH ʥʨDOOHQʧHG ʭʨH
ODʥN Rʦ ʭUDQʬʪDUHQʥ\ ʤHʨLQG ʬRʩH Rʦ ʭʨHʬH DOʧRULʭʨʩʬ� Dʬ ʬRʩH
DUH ʥUHDʭHG ʤ\ ʪULYDʭH ʥRQʬʮOʭDQʭʬ ZʨR ʥODLʩ ʥRʩʩHUʥLDO ʬHʥUHʥ\
ʪURʭHʥʭLRQ ʭR DYRLG GLʬʥORʬʮUHʠ�� ,GDʨR� LQ ʦDʥʭ� ʪDʬʬHG D ODZ
UHʫʮLULQʧ ʭʨDʭ DOO ʪUHʭULDO ULʬN DʬʬHʬʬʩHQʭ ʭRROʬ ʤH ʭUDQʬʪDUHQʭ�
ʥRʩʪHOOLQʧ ʭʨH ʤʮLOGHUʬ Rʦ ʭʨHʬH ʭRROʬ ʭR ʩDNH ʭʨHLU DOʧRULʭʨʩʬˊ
LQʪʮʭʬ RʪHQ ʭR ʪʮʤOLʥ LQʬʪHʥʭLRQ DQG DOORZ ʥULʩLQDO GHʦHQGDQʭʬ
ʭR UHʫʮHʬʭ DʥʥHʬʬ ʭR ʭʨH ʥDOʥʮODʭLRQʬ DQG GDʭD ʭʨDʭ GHʭHUʩLQH
ʭʨHLU ULʬN DʬʬHʬʬʩHQʭ ʬʥRUHʬʠ��

(YHQ ZʨHQ ʭʨH ʪDUDʩHʭHUʬ ʮʬHG LQ ʭʨH DQDO\ʬLʬ
ʮQGHUO\LQʧ ʭʨHʬH DOʧRULʭʨʩʬ DUH ʪʮʤOLʥO\ NQRZQ� ʭʨH RZQHUʬ Rʦ
D ULʬN DʬʬHʬʬʩHQʭ ʬ\ʬʭHʩ ZLOO RʦʭHQ GHʥOLQH ʭR HʯʪODLQ ʨRZ
HʯDʥʭO\ ʭʨH ʦDʥʭRUʬ ʭʨDʭ ʧR LQʭR DʬʬHʬʬLQʧ DQ LQGLYLGʮDOˊʬ
OLNHOLʨRRG Rʦ UHʥLGLYLʬʩ RU ʪUHʭULDO ʩLʬʤHʨDYLRU DUH ZHLʧʨʭHGʠ��

ʶ� 6HH� H�J�� ʹDGH 0Hʭ˅ ʳ ʣGDʩ 6DʭDULDQR� $Q $OJRULWKP WKDW *UDQWV ʠUHHGRP�
RU 7DNHV LW $ZD\� 1ʠ<ʠ ʿ,0(6 ʝʻHʤʠ ʡ� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠQ\ʭLʩHʬʠʥRʩʴ����ʴ��ʴ��ʴʭ
HʥʨQRORʧ\ʴʪUHGLʥʭLYHʟDOʧRULʭʨʩʬʟʥULʩHʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʹ�3ʺʟ0%˂9˄ʠ

ʶʵ ,ʺʣʼ2 ʹ2ʺ( ˑ �ʢʟ�ʢ��ʠ
ʶʶ 6HH� H�J�� ʽʮGʧH 1RHO /ʠ ʼLOOʩDQ� 7KH ʢVH Rʤ $UWLʤLFLDO ʡQWHOOLJHQFH LQ *DXJLQJ

WKH 5LVN Rʤ 5HFLGLYLVP� ʣ0ʠ %ʣ5 ʣ66ˊ1 ʝʽDQʠ �� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠDʩHULʥDQʤDUʠRUʧʴ
ʧURʮʪʬʴʰʮGLʥLDOʴʪʮʤOLʥDʭLRQʬʴʰʮGʧHʬˏʰRʮUQDOʴ���ʢʴZLQʭHUʴʭʨHʟʮʬHʟDUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʟ
ʧDʮʧLQʧʟULʬNʟUHʥLGLYLʬʩʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ/9*�ʟʹʢʹ�˄ ʝˇ˃3˄UHGLʥʭLYH ʭHʥʨQRORʧ\ ʤHʥRʩHʬ
DQRʭʨHU ZLʭQHʬʬ DʧDLQʬʭ ʭʨH GHʦHQGDQʭ ZLʭʨRʮʭ D ʥRQʥRʩLʭDQʭ RʪʪRUʭʮQLʭ\ ʭR ʭHʬʭ ʭʨH
GDʭD� DʬʬʮʩʪʭLRQʬ� DQG HYHQ ʪUHʰʮGLʥHʬ ʭʨDʭ ʮQGHUOLH ʭʨH ʥRQʥOʮʬLRQʠˈʞʠ 6RʩH ʨDYH UDLʬHG
ʥRQʥHUQʬ DʤRʮʭ ʭʨH ʬHʥUHʥ\ ʭʨDʭ ʭʨH ʥUHDʭRUʬ Rʦ ʭʨHʬH ULʬN DʬʬHʬʬʩHQʭ ʭRROʬ ʩDLQʭDLQ RYHU
ʭʨH LQQHU ZRUNLQʧʬ Rʦ ʭʨHLU ʪURGʮʥʭʬʷ

1R RQH NQRZʬ HʯDʥʭO\ ʨRZ ʹ203ʣ6 ZRUNʬʸ Lʭʬ ʩDQʮʦDʥʭʮUHU UHʦʮʬHʬ ʭR
GLʬʥORʬH ʭʨH ʪURʪULHʭDU\ DOʧRULʭʨʩʠ ˀH RQO\ NQRZ ʭʨH ʦLQDO ULʬN DʬʬHʬʬʩHQʭ
ʬʥRUH Lʭ ʬʪLʭʬ Rʮʭ ʠ ʠ ʠ 6RʩHʭʨLQʧ DʤRʮʭ ʭʨLʬ ʬʭRU\ Lʬ ʦʮQGDʩHQʭDOO\ ZURQʧʷ ˀʨ\
DUH ZH DOORZLQʧ D ʥRʩʪʮʭHU ʪURʧUDʩ� LQʭR ZʨLʥʨ QR RQH LQ ʭʨH ʥULʩLQDO ʰʮʬʭLʥH
ʬ\ʬʭHʩ ʨDʬ DQ\ LQʬLʧʨʭ� ʭR ʪOD\ D UROH LQ ʬHQGLQʧ D ʩDQ ʭR ʪULʬRQˍ

6HH ,ʬUDQL� VXSUD QRʭH ʵ�ʸ VHH DOVR ʺHLUGUH ʾʠ 0ʮOOLʧDQ ʳ ʾHQQHʭʨ ʣʠ %DʩʤHUʧHU�
3URFXUHPHQW DV 3ROLF\ʟ $GPLQLVWUDWLYH 3URFHVV ʤRU 0DFKLQH /HDUQLQJ� �ʵ %(5ʾ(/(<
ʿ(ʹʼʠ /ʠʽʠ ʡ��� ʡ�� ʝ���ʢʞ ʝQRʭLQʧ ʭʨDʭ ˇʧRYHUQʩHQʭ DʧHQʥLHʬ ʪʮUʥʨDʬLQʧ DQG ʮʬLQʧ
˃DOʧRULʭʨʩLʥ˄ ʬ\ʬʭHʩʬ ʩRʬʭ RʦʭHQ ʨDYH QR LQʪʮʭ LQʭRˋRU HYHQ NQRZOHGʧH DʤRʮʭˋʭʨHLU
GHʬLʧQ RU ʨRZ ZHOO ʭʨDʭ GHʬLʧQ DOLʧQʬ ZLʭʨ ʪʮʤOLʥ ʧRDOʬ DQG YDOʮHʬˈ DQG ˇNQRZ QRʭʨLQʧ
DʤRʮʭ ʭʨH ZD\ʬ ʭʨDʭ ʭʨH ʬ\ʬʭHʩ ʩRGHOʬ ʭʨH ʪʨHQRʩHQD Lʭ ʬHHNʬ ʭR ʪUHGLʥʭ� ʭʨH ʬHOHʥʭLRQ
DQG ʥʮUDʭLRQ Rʦ ʭUDLQLQʧ GDʭD� RU ʭʨH ʮʬH Rʦ ʭʨDʭ GDʭDˈʞʠ ʻRU GLʬʥʮʬʬLRQ Rʦ ʨRZ
ʧRYHUQʩHQʭʬ ʥDQ RYHUʥRʩH ʭʨH ʪURʪHQʬLʭ\ Rʦ ʥRQʭUDʥʭRUʬ ʭR ZDQʭ ʭR ʪURʭHʥʭ ʭʨH ʬHʥUHʥ\
Rʦ ʭʨHLU ʣ, ʬ\ʬʭHʩʬ� ʬHH� ʦRU HʯDʩʪOH� /DYL 0ʠ %HQ ʺRU ʳ ʹDU\ ʹRʧOLDQHʬH� 3URFXUHPHQW DV
$ʡ *RYHUQDQFH� � ,((( ʿ5ʣ16ʣʹʿ,216 ʿ(ʹʼʠ ʳ 62ʹʠ �ʢ� ʝ����ʞ� ʼDQQDʨ %ORʥʨʟˀHʨʤD�
$FFHVV WR $OJRULWKPV� �� ʻ25ʺʼʣ0 /ʠ 5(9ʠ ���ʶ� ���ʡˆ�� ʝ����ʞ� ʹDU\ ʹRʧOLDQHʬH ʳ (ULN
/DʩʪʩDQQ�&RQWUDFWLQJ ʤRU $OJRULWKPLF$FFRXQWDELOLW\� � ʣʺ0,1ʠ/ʠ5(9ʠʣʹʹ25ʺ�ʡʶ ʝ����ʞ�
DQG ʺDYLG 6ʠ 5ʮʤHQʬʭHLQ� $FʲXLULQJ (WKLFDO $ʡ� ʡ� ʻ/ʣʠ /ʠ 5(9ʠ ʡʵʡ� ���ˆ�� ʝ����ʞʠ
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ʣʬ ʽʮGʧH 1RHO /ʠ ʼLOOʩDQ Rʦ ʭʨH 8QLʭHG 6ʭDʭHʬ ʺLʬʭULʥʭ ʹRʮUʭ ʦRU
ʭʨH ʺLʬʭULʥʭ Rʦ 1HZ ʽHUʬH\ ʨDʬ ʪʮʭ Lʭ� ˇ˃D˄ ʪUHGLʥʭLYH UHʥLGLYLʬʩ
ʬʥRUH ʩD\ HʩHUʧH RUDʥOHʟOLNH ʦURʩ DQ RʦʭHQʟʪURʪULHʭDU\ ʤODʥN
ʤRʯʠ 0DQ\� Lʦ QRʭ ʩRʬʭ� GHʦHQGDQʭʬ ʠ ʠ ʠ ZLOO ODʥN ʭʨH UHʬRʮUʥHʬ�
ʭLʩH� DQG ʭHʥʨQLʥDO NQRZOHGʧH ʭR ʮQGHUʬʭDQG� ʪURʤH� DQG
ʥʨDOOHQʧHˈ ʭʨH ʮʬH Rʦ ʭʨHʬH ʭRROʬʠ��

ʣ ZLGHO\ GLʬʥʮʬʬHG ���� 3UR3ʮʤOLʥD LQYHʬʭLʧDʭLRQ
ʪʮUʪRUʭHGO\ ʬʨRZHG ʭʨDʭ ʭʨH ʹ203ʣ6 ʭRRO ʬ\ʬʭHʩDʭLʥDOO\ ʦRʮQG
%ODʥN GHʦHQGDQʭʬ ʭR ʤH Dʭ D ʨLʧʨHU ULʬN Rʦ UHʥLGLYLʬʩ ʭʨDQ
ʬLʩLODUO\ ʬLʭʮDʭHG ZʨLʭH GHʦHQGDQʭʬˋHYHQ ʭʨRʮʧʨ ʭZLʥH Dʬ
ʩDQ\ %ODʥN GHʦHQGDQʭʬ GHʬLʧQDʭHG Dʬ ʨLʧʨʟULʬN QHYHU DʥʭʮDOO\
UHʥLGLYDʭHG ʥRʩʪDUHG ZLʭʨ ʨLʧʨʟULʬN ZʨLʭH GHʦHQGDQʭʬ ZʨR
QHYHU UHʥLGLYDʭHGʠ�� ʿʨH 3UR3ʮʤOLʥD LQYHʬʭLʧDʭLRQ ʨDʬ UDLʬHG
ʬLʧQLʦLʥDQʭ ʫʮHʬʭLRQʬ DʤRʮʭ ʭʨH ZLʬGRʩ Rʦ LQʭHʧUDʭLQʧ DOʧRULʭʨʩʬ
LQʭR ʰʮGLʥLDO GHʥLʬLRQʟʩDNLQʧʠ�	 ʣ ʩRUH UHʥHQʭ ʬʭʮG\ ʤ\
HʥRQRʩLʬʭʬ 0HʧDQ 6ʭHYHQʬRQ DQG ʽHQQLʦHU ʺROHDʥ� ʩHDQZʨLOH�
ʨDʬ ʦRʮQG ʭʨDʭ ʭʨH ʮʬH Rʦ DQ DOʧRULʭʨʩLʥ ULʬN DʬʬHʬʬʩHQʭ ʭRRO ʤ\
9LUʧLQLD ʬʭDʭH ʥRʮUʭ ʰʮGʧHʬ ʦDLOHG ʭR ORZHU LQʥDUʥHUDʭLRQ RU
UHʥLGLYLʬʩ UDʭHʬ DQG ʭʨDʭ UDʥLDO GLʬʪDULʭLHʬ LQ ʬHQʭHQʥLQʧ
LQʥUHDʬHG DʩRQʧ ʭʨH ʰʮGʧHʬ ZʨR ʩRʬʭ UHOLHG RQ ʭʨH ʭRROʠ�


ʿR GDʭH� ʭʨH ʥRʮUʭʬ ʨDYH RQO\ ʬʭDUʭHG ʭR ʧUDʪʪOH ZLʭʨ ʭʨH
OHʧDO LʩʪOLʥDʭLRQʬ Rʦ ʭʨHʬH NLQGʬ Rʦ ʦLQGLQʧʬ DʤRʮʭ DOʧRULʭʨʩLʥ
ʭRROʬʠ�� 0Rʬʭ ʪURʩLQHQʭO\� LQ 6WDWH Y� /RRPLV� D GHʦHQGDQʭ LQ

ʶ� 6HH ʼLOOʩDQ� VXSUD QRʭH ʶʶʸ Fʤ� ʽʮGʧH 6ʭHʪʨDQLH ʺRʩLʭURYLʥʨ� $UWLʤLFLDO
ʡQWHOOLJHQFH 6WHSSLQJ LQWR 2XU &RXUWVʟ 6FLHQWLʤLF 5HOLDELOLW\ *DWHNHHSLQJ Rʤ 5LVN
$VVHVVPHQWV� ʣ0ʠ %ʣ5 ʣ66ˊ1 ʝʻHʤʠ �� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠDʩHULʥDQʤDUʠRUʧʴʧURʮʪʬʴʰʮGL
ʥLDOʴʪʮʤOLʥDʭLRQʬʴʰʮGʧHʬˏʰRʮUQDOʴ����ʴZLQʭHUʴDUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʟʬʭHʪʪLQʧʟRʮUʟ
ʥRʮUʭʬʟʬʥLHQʭLʦLʥʟUHOLDʤLOLʭ\ʟʧDʭHNHHʪLQʧʟULʬNʟDʬʬHʬʬʩHQʭʬʴʲ� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�˂%�ʟ
ʼʣ<ʢ˄ ʝʮUʧLQʧ ʭʨH DGRʪʭLRQ Rʦ ʤHʬʭ ʪUDʥʭLʥHʬ ʭR YDOLGDʭH ULʬN DʬʬHʬʬʩHQʭ ʭRROʬ DQG HQʬʮUH
ʭʨHLU UHOLDʤLOLʭ\ʞʠ

ʶʡ 6HH ʽʮOLD ʣQʧZLQ Hʭ DOʠ� 0DFKLQH %LDV� 35238%/,ʹʣ ʝ0D\ ��� ����ʞ�
ʨʭʭʪʬʷʴʴZZZʠʪURʪʮʤOLʥDʠRUʧʴDUʭLʥOHʴʩDʥʨLQHʟʤLDʬʟULʬNʟDʬʬHʬʬʩHQʭʬʟLQʟʥULʩLQDOʟʬHQʭHQʥ
LQʧ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶ0ʵʵʟ/ʹʶ�˄ʸ VHH DOVR ,ʬUDQL� VXSUD QRʭH ʵ�ʱ /LʪʭDN� VXSUD QRʭH ʵ�ʸ
(G <RQʧ� $ 3RSXODU $OJRULWKP ʡV 1R %HWWHU DW 3UHGLFWLQJ &ULPHV 7KDQ 5DQGRP 3HRSOH�
ʣʿ/ʣ1ʿ,ʹ ʝʽDQʠ �ʡ� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʭʨHDʭODQʭLʥʠʥRʩʴʭHʥʨQRORʧ\ʴDUʥʨLYHʴ����ʴ��ʴHʫʮL
YDQʭʟʥRʩʪDʬʟDOʧRULʭʨʩʴʶʶ��ʵ�ʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶ08ʵʟ�ˎ9/˄ʠ

ʶ� 6HH� H�J�� 6DQGUD *ʠ 0D\ʬRQ� %LDV ʡQ� %LDV 2XW� ��� <ʣ/( /ʠʽʠ ���� ʝ���ʢʞ
ʝGLʬʥʮʬʬLQʧ LQHʫʮLʭLHʬ LQ DOʧRULʭʨʩLʥ ʪUHGLʥʭLRQʞʸ ʹ\QʭʨLD 5ʮGLQ Hʭ DOʠ� 7KH $JH Rʤ 6HFUHF\
DQG ʢQʤDLUQHVV LQ 5HFLGLYLVP 3UHGLFWLRQ � ʝʺʮNH 8QLYʠ� ˀRUNLQʧ 3DʪHU� ���ʢʞ�
ʨʭʭʪʬʷʴʴDUʯLYʠRUʧʴʪGʦʴ����ʠ��ʡ��ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ6/�/ʟʽ�3ʾ˄ ʝGLʬʥʮʬʬLQʧ ʥRQʥHUQʬ
DʤRʮʭ ʪURʪULHʭDU\ DOʧRULʭʨʩʬʞʸ ʣQQH /ʠ ˀDʬʨLQʧʭRQ� ʧRZ WR $UJXH ZLWK DQ $OJRULWKPʟ
/HVVRQV ʤURP WKH &203$6ʦ3UR3XEOLFD 'HEDWH� �ʡ ʹ2/2ʠ ʿ(ʹʼʠ /ʠʽʠ ���� �ʶʵˆʶʢ ʝ����ʞ
ʝʪURYLGLQʧ D ʦUDʩHZRUN ʦRU HYDOʮDʭLQʧ ʭʨH LQʭHʧULʭ\ Rʦ ʪUHGLʥʭLYH DOʧRULʭʨʩʬʞʠ ˀH QRʭH�
Rʦ ʥRʮUʬH� ʭʨDʭ ʰʮʬʭ ʤHʥDʮʬH RQH ʝQRQʟOHDUQLQʧʞ DOʧRULʭʨʩ ʬʮʥʨ Dʬ ʹ203ʣ6 ʩD\ ʨDYH
ʪURʤOHʩʬ GRHʬ QRʭ ʩHDQ ʭʨDʭ RʭʨHU DOʧRULʭʨʩʬ ʩLʧʨʭ QRʭ ʪHUʦRUʩ ʤHʭʭHUʠ

ʶʢ 0HʧDQ ʿʠ 6ʭHYHQʬRQ ʳ ʽHQQLʦHU /ʠ ʺROHDʥ� $OJRULWKPLF 5LVN $VVHVVPHQW LQ
WKH ʧDQGV Rʤ ʧXPDQV �ˆ�� �� ʝˀRUNLQʧ 3DʪHU� ���ʢʞ� ʨʭʭʪʬʷʴʴʪDʪHUʬʠʬʬUQʠʥRʩʴʬRO�ʴ
ʪDʪHUʬʠʥʦʩˍDʤʬʭUDʥʭˏLGˌ�ʵ�ʢʵʵ� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ1�8%ʟʿʡ�(˄ʠ

�� ʻRU LQʬʭDQʥH� RQH ʺʠʹʠ ʰʮYHQLOH ʥRʮUʭ ʰʮGʧH ʦRʮQG ʭʨDʭ D ULʬN DʬʬHʬʬʩHQʭ ʭRRO
LQʭHQGHG ʭR ʪUHGLʥʭ D GHʦHQGDQʭˊʬ ULʬN Rʦ ʦʮʭʮUH YLROHQʥH ZDʬ LQDGʩLʬʬLʤOH Dʭ ʬHQʭHQʥLQʧ�
LQ ʪDUʭ ʤHʥDʮʬH ʬRʩH Rʦ ʭʨH ʦDʥʭRUʬ Lʭ ʥRQʬLGHUHG UHʦOHʥʭHG DQG DʩʪOLʦLHG UDʥLDO



����˄ $ʡ ʡ1 $'-ʢ'ʡ&$7ʡ21 $1' $'0ʡ1ʡ675$7ʡ21 ��ʡ

ˀLʬʥRQʬLQ ʬʭDʭH ʥRʮUʭ ʥʨDOOHQʧHG ʭʨH ʬʭDʭHˊʬ ʮʬH Rʦ ʭʨH ʹ203ʣ6
DOʧRULʭʨʩ Dʭ ʨLʬ ʬHQʭHQʥLQʧ DʦʭHU ʨH ʪOHDGHG ʧʮLOʭ\ʠ�� /RRʩLʬˊʬ
ʹ203ʣ6 ULʬN ʬʥRUHʬ LQGLʥDʭHG ʭʨDʭ ʨH ʨDG D ʨLʧʨ ULʬN Rʦ
UHʥLGLYLʬʩʸ Dʭ ʬHQʭHQʥLQʧ� ʭʨH ʥRʮUʭ UHOLHG LQ ʪDUʭ RQ ʭʨH ʦDʥʭ ʭʨDʭ
ʨH ʨDG ʤHHQ ˇLGHQʭLʦLHG� ʭʨURʮʧʨ ʭʨH ʹ203ʣ6 DʬʬHʬʬʩHQʭ� Dʬ
DQ LQGLYLGʮDO ZʨR Lʬ Dʭ ʨLʧʨ ULʬN ʭR ʭʨH ʥRʩʩʮQLʭ\ʠˈ��

,Q D ʪRʬʭʟʥRQYLʥʭLRQ ʥʨDOOHQʧH ʭR ʨLʬ ʬHQʭHQʥH� /RRʩLʬ DUʧʮHG
ʭʨDʭ ʮʬLQʧ ʭʨH ULʬN DʬʬHʬʬʩHQʭ YLRODʭHG ʨLʬ GʮH ʪURʥHʬʬ ULʧʨʭʬ ʭR ʝ�ʞ
ʤH ʬHQʭHQʥHG ʤDʬHG ʮʪRQ DʥʥʮUDʭH LQʦRUʩDʭLRQ� ʝ�ʞ UHʥHLYH DQ
LQGLYLGʮDOL˅HG ʬHQʭHQʥH� DQG ʝ�ʞ DYRLG ʤHLQʧ ʬHQʭHQʥHG RQ ʭʨH ʤDʬLʬ
Rʦ ʨLʬ ʧHQGHUʠ�� ʿʨH ʭULDO ʥRʮUʭ GHQLHG ʭʨHʩRʭLRQ� ʨROGLQʧ ʭʨDʭ Lʭ ʨDG
ˇʮʬHG ʭʨH ʹ203ʣ6 ULʬN DʬʬHʬʬʩHQʭ ʭR ʥRUURʤRUDʭH Lʭʬ ʦLQGLQʧʬ DQG
ʭʨDʭ Lʭ ZRʮOG ʨDYH LʩʪRʬHG ʭʨH ʬDʩH ʬHQʭHQʥH UHʧDUGOHʬʬ Rʦ ZʨHʭʨHU
Lʭ ʥRQʬLGHUHG ʭʨH ʹ203ʣ6 ULʬN ʬʥRUHʬʠˈ�ʵ

ʿʨH ˀLʬʥRQʬLQ 6ʮʪUHʩH ʹRʮUʭ DʦʦLUʩHG ʭʨH ORZHU ʥRʮUʭʠ�ʶ
,ʭ UHʰHʥʭHG /RRʩLʬˊʬ GʮH ʪURʥHʬʬ ʥʨDOOHQʧHʬ� QRʭLQʧ ʭʨDʭ ʭʨH
YDULDʤOHʬ ʭʨDʭ ʭʨH ʹ203ʣ6 DOʧRULʭʨʩʬ ʮʬHG ZHUH ʪʮʤOLʥO\
DYDLODʤOH DQG ʭʨDʭ ʭʨH ULʬN DʬʬHʬʬʩHQʭˊʬ RʮʭʥRʩH ZDʬ ʤDʬHG ʦʮOO\
RQ HLʭʨHU ʭʨH GHʦHQGDQʭˊʬ DQʬZHUʬ ʭR ʭʨH ʫʮHʬʭLRQʬ RU RQ ʪʮʤOLʥO\
DYDLODʤOH LQʦRUʩDʭLRQ DʤRʮʭ ʨLʬ ʥULʩLQDO ʨLʬʭRU\ʠ�� ʣʬ D UHʬʮOʭ�
ʭʨH ʮʬH Rʦ ʹ203ʣ6 ʥRʩʪOLHG ZLʭʨ GʮH ʪURʥHʬʬ� ʬLQʥH ʭʨH
GHʦHQGDQʭ ʨDG ʭʨH ˇRʪʪRUʭʮQLʭ\ ʭR YHULʦ\ ʭʨDʭ ʭʨH ʫʮHʬʭLRQʬ DQG
DQʬZHUʬ OLʬʭHG RQ ʭʨH UHʪRUʭ ZHUH DʥʥʮUDʭHʠˈ�ʡ ʿʨH ʥRʮUʭ ʦʮUʭʨHU
ʨHOG ʭʨDʭ� DOʭʨRʮʧʨ ʭʨH ʮʬH Rʦ ʭʨH ULʬN DʬʬHʬʬʩHQʭ ʭRRO GLG
LQYROYH ʧURʮʪ GDʭD� Lʭʬ LQʥOʮʬLRQ DʩRQʧ D ʩLʯ Rʦ ʦDʥʭRUʬ ʬʭLOO
DʥʨLHYHG DQ LQGLYLGʮDOL˅HG ʬHQʭHQʥH ʦRU ʭʨH GHʦHQGDQʭʠ�� ʻLQDOO\�
ʭʨH LQʥOʮʬLRQ Rʦ ʧHQGHU LQ ʭʨH ʹ203ʣ6 DOʧRULʭʨʩˊʬ DQDO\ʬLʬ GLG
QRʭ YLRODʭH DQ\ GʮH ʪURʥHʬʬ ULʧʨʭʬ DʤʬHQʭ DQ\ ʪURRʦ ʭʨDʭ ʭʨH ʥRʮUʭ

GLʬʪDULʭLHʬʸ ʨRZHYHU� ʭʨH ʰʮGʧH OLʩLʭHG ʨLʬ ʨROGLQʧ ʬR Lʭ RQO\ ʪURʨLʤLʭHG ʭʨH DOʧRULʭʨʩˊʬ
ʮʬH LQ ʭʨDʭ ʪDUʭLʥʮODU ʥDʬHʠ 6HH ʣ, 12ˀ ,16ʿʠ� /,ʿ,*ʣʿ,1* ʣ/*25,ʿʼ06 ���ʢ 5(325ʿ ʢˆ
��� �ʢ ʝ���ʢʞ� ʨʭʭʪʬʷʴʴDLQRZLQʬʭLʭʮʭHʠRUʧʴOLʭLʧDʭLQʧDOʧRULʭʨʩʬʟ���ʢʟʮʬʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠ
ʥʥʴ�*1*ʟʡʣ�9˄ʠ

�� 6ʭDʭH Yʠ /RRʩLʬ� ��� 1ʠˀʠ�G ʡʵʢ ʝˀLʬʠ ����ʞʠ
�� ʡG� Dʭ ʡʶʶʠ
�� ʡG� Dʭ ʡʶʡʠ
�ʵ ʡG�
�ʶ ʡG�
�� ʡG� Dʭ ʡ��ʠ
�ʡ ʡG�
�� ʡG� Dʭ ʡ�ʵˆ�ʶʠ ʼRZHYHU� ʭʨH ˀLʬʥRQʬLQ 6ʮʪUHʩH ʹRʮUʭ ZDUQHG ORZHU ʥRʮUʭʬ

ʭR ʤH ʥDUHʦʮO ʧLYHQ ʭʨH ʧURʮʪʟʤDʬHG QDʭʮUH Rʦ ʭʨH ʹ203ʣ6 DʬʬHʬʬʩHQʭʠ ʡG� ʣQ DʪʪHOODʭH
ʥRʮUʭ LQ 0LʥʨLʧDQ UHDʥʨHG ʭʨH ʬDʩH ʤDʬLʥ ʨROGLQʧ RQ D ʬLʩLODU GʮH ʪURʥHʬʬ DUʧʮʩHQʭʷ Lʭ
ʦRʮQG ʭʨDʭ ʤHʥDʮʬH D ʭULDO ʥRʮUʭ Lʬ QRʭ ʤRʮQG ʤ\ D ULʬN DʬʬHʬʬʩHQʭ ʭRROˊʬ
UHʥRʩʩHQGDʭLRQʬ Dʭ ʬHQʭHQʥLQʧ DQG GHʭHUʩLQHʬ ʨRZ ʨHDYLO\ RU OLʧʨʭO\ ʭR ZHLʧʨ ʭʨRʬH
UHʥRʩʩHQGDʭLRQʬ� DQG ʤHʥDʮʬH D ULʬN DʬʬHʬʬʩHQʭ UHʪRUʭ ʭʨDʭ LQʥRUʪRUDʭHʬ LQʦRUʩDʭLRQ
DʤRʮʭ ʭʨH ʪRʪʮODʭLRQ Dʭ ODUʧH Lʬ ˇʬLʩLODU ʭR ʭʨH RʪLQLRQʬ Rʦ ʪURʤDʭLRQ DʧHQʭʬ ʭʨDʭ DUH
URʮʭLQHO\ˈ ʥRQʬLGHUHG Dʭ ʬHQʭHQʥLQʧ� ʭʨH ʮʬH Rʦ ʹ203ʣ6 GRHʬ QRʭ YLRODʭH D GHʦHQGDQʭˊʬ
ULʧʨʭ ʭR DQ LQGLYLGʮDOL˅HG ʬHQʭHQʥHʠ 3HRʪOH Yʠ <RʮQʧORYH� 1Rʠ �ʵ�ʢ��� ���ʢ ˀ/ �ʵ���ʡ�
Dʭ ˒� ʝ0Lʥʨʠ ʹʭʠ ʣʪʪʠ ʻHʤʠ ��� ���ʢʞ ʝʪHU ʥʮULDʩʞʠ
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DʥʭʮDOO\ UHOLHG RQ ʧHQGHU Dʬ D ʦDʥʭRU LQ ʬHQʭHQʥLQʧ� ʬLQʥH ʭʨH
DOʧRULʭʨʩ ʬLʩʪO\ DʥʥRʮQʭHG ʦRU GLʦʦHUHQʥHʬ LQ UHʥLGLYLʬʩ UDʭHʬ
ʤHʭZHHQ ʩHQ DQG ZRʩHQʠ�ʢ

/RRʩLʬ DʪʪHDOHG ʭR ʭʨH 8QLʭHG 6ʭDʭHʬ 6ʮʪUHʩH ʹRʮUʭʠʡ�
ʿʨH ʹRʮUʭ LQYLʭHG ʭʨH 6ROLʥLʭRU *HQHUDO ʭR ZHLʧʨ LQ� RʦʭHQ D ʬLʧQ
ʭʨDʭ ʭʨH ʹRʮUʭ UHʥRʧQL˅Hʬ ʭʨH ʪRʭHQʭLDO ʬLʧQLʦLʥDQʥH Rʦ ʭʨH ʥDʬHʠʡ�
ʿʨH 6ROLʥLʭRU *HQHUDOˊʬ 2ʦʦLʥH DUʧʮHG ʭʨDʭ ʭʨH ʹRʮUʭ ʬʨRʮOG QRʭ
ʧUDQʭ ʭʨH ʪHʭLʭLRQ� QRʭLQʧ ʭʨDʭ QR GLYLʬLRQ Rʦ DʮʭʨRULʭ\ \Hʭ
HʯLʬʭHG RQ ʭʨH YDOLGLʭ\ Rʦ ʭʨH ʮʬH Rʦ ʭʨHʬH DOʧRULʭʨʩʬ DQG
DʬʬHUʭLQʧ ʭʨDʭ ˇ˃ʭ˄ʨH LʬʬʮHʬ ʭʨDʭ ʭʨLʬ ʪHʭLʭLRQ UDLʬHʬ ʠ ʠ ʠ ZRʮOG
ʤHQHʦLʭ ʦURʩ ʦʮUʭʨHU ʪHUʥRODʭLRQʠˈʡ� 8OʭLʩDʭHO\� ʭʨH ʹRʮUʭ
GHʥOLQHG ʭR ʭDNH ʮʪ ʭʨH ʥDʬH� OHDYLQʧ ʭʨH LʬʬʮH Rʦ D GHʦHQGDQʭˊʬ
GʮH ʪURʥHʬʬ ULʧʨʭʬ ZʨHQ ʥRQʦURQʭHG ZLʭʨ D ULʬN DʬʬHʬʬʩHQʭ
DOʧRULʭʨʩ \Hʭ ʭR ʤH ʬHʭʭOHG ʤ\ ʭʨH QDʭLRQˊʬ ʨLʧʨHʬʭ ʥRʮUʭʠʡ�

2ʭʨHU OLʭLʧDʭLRQ� ʭʨRʮʧʨ� ʨDʬ ʥRQʭLQʮHG ʭR ʪURʥHHG LQ
YDULRʮʬ ʬʭDʭH ʥRʮUʭʬʠ ,Q 0DOHQFKLN Y� 6WDWH� ʦRU HʯDʩʪOH� ʭʨH
GHʦHQGDQʭ� ZʨR ʨDG ʪOHG ʧʮLOʭ\ ʭR D ʦHORQ\ DQG DGʩLʭʭHG ʭR ʤHLQʧ
D ʨDʤLʭʮDO RʦʦHQGHU� ʥʨDOOHQʧHG ʭʨH ʭULDO ʥRʮUʭˊʬ ʮʬH Rʦ ʭʨH UHʬʮOʭʬ
Rʦ ʭZR ULʬN DʬʬHʬʬʩHQʭ ʭHʬʭʬ ʝRQH Rʦ ZʨLʥʨ ZDʬ ʭʨH /6,ʟ5ʞ LQ
GHʭHUʩLQLQʧ ʨLʬ ʬHQʭHQʥHʠʡʵ ʿʨH ʭHʬʭʬˊ UHʬʮOʭʬ LQGLʥDʭHG ʭʨDʭ
0DOHQʥʨLN ZDʬ Dʭ ʨLʧʨ ULʬN Rʦ UHʥLGLYLʬʩʠʡʶ ʿʨH ,QGLDQD
6ʮʪUHʩH ʹRʮUʭ HʩʪʨDʬL˅HG ʭʨDʭ 0DOHQʥʨLNˊʬ ʬHQʭHQʥH ʨDG ʤHHQ
ʤDʬHG RQ ʦDʥʭRUʬ RʭʨHU ʭʨDQ ʭʨH ULʬN DʬʬHʬʬʩHQʭʬ� ʬLQʥH ʭʨH ʭULDO
ʥRʮUʭ ʨDG DOʬR UHOLHG RQ ʭʨH GHʦHQGDQʭˊʬ ʪULRU ʥULʩLQDO ʨLʬʭRU\
DQG UHʦʮʬDO ʭR DʥʥHʪʭ UHʬʪRQʬLʤLOLʭ\ ʦRU ʨLʬ DʥʭLRQʬ DQG ʥʨDQʧH

�ʢ 6HH /RRPLV� ��� 1ʠˀʠ�G Dʭ ʡ�ʶˆ�ʡʠ
ʡ� 3HʭLʭLRQ ʦRU ˀULʭ Rʦ ʹHUʭLRUDUL� /RRʩLʬ Yʠ ˀLʬʥRQʬLQ� ���ʡ 8ʠ6ʠ /(ˁ,6 ʵ��ʵ

ʝʽʮQH ��� ���ʡʞ ʝ1Rʠ ��ʟ���ʡʞʠ
ʡ� 6HH /RRʩLʬ Yʠ ˀLʬʥRQʬLQ� ��ʡ 6ʠ ʹʭʠ ��ʵ� ʝ���ʡʞʠ ʿʨH 6ROLʥLʭRU *HQHUDO

ʨDQGOHʬ DOO OLʭLʧDʭLRQ RQ ʤHʨDOʦ Rʦ ʭʨH 8QLʭHG 6ʭDʭHʬ LQ ʭʨH 8ʠ6ʠ 6ʮʪUHʩH ʹRʮUʭʠ 6HH 2ʤʤLFH
Rʤ WKH 6ROLFLWRU *HQHUDO� 8ʠ6ʠ ʺ(3ˊʿ 2ʻ ʽ86ʿʠ� ʨʭʭʪʬʷʴʴZZZʠʰʮʬʭLʥHʠʧRYʴRʬʧ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ0�ʽ*ʟ*ʻ/1˄ʠ ʻRU GLʬʥʮʬʬLRQʬ Rʦ ʭʨH UROH Rʦ ʭʨH 6ROLʥLʭRU *HQHUDO LQ
LQʦOʮHQʥLQʧ ʭʨH ʹRʮUʭˊʬ GRʥNHʭ DQG ʩHULʭʬ GHʥLʬLRQ� ʬHH� ʦRU HʯDʩʪOH� 5\DQ ʹʠ %ODʥN ʳ
5\DQ ʽʠ 2ZHQʬ� 6ROLFLWRU *HQHUDO ʡQʤOXHQFH DQG $JHQGD 6HWWLQJ RQ WKH ʢ�6� 6XSUHPH
&RXUW� �ʵ 32/ʠ 56ʹʼʠ ˎʠ ʡ�ʶ� ʡ�� ʝ����ʞ ʝˇ˃ˀ˄H ʦLQG ʬʭURQʧ ʬʮʪʪRUʭ ʦRU ˃6ROLʥLʭRU *HQHUDO˄
LQʦOʮHQʥHʠ ʽʮʬʭLʥHʬ ZʨR ʥRʩʪOHʭHO\ GLʬDʧUHH ZLʭʨ ʭʨH ˃6ROLʥLʭRU *HQHUDO˄ QHYHUʭʨHOHʬʬ
ʦROORZ ʨHU UHʥRʩʩHQGDʭLRQʬ �ʶ ʪHUʥHQʭ Rʦ ʭʨH ʭLʩH� D QʮʩʤHU ZH ʭDNH ʭR ʤH ʪRZHUʦʮO
HYLGHQʥH Rʦ LQʦOʮHQʥHʠˈʞ� DQG 0DUʧDUHʭ 0HULZHʭʨHU ʹRUGUD\ ʳ 5LʥʨDUG ʹRUGUD\� 7KH
6ROLFLWRU *HQHUDOʥV &KDQJLQJ 5ROH LQ 6XSUHPH &RXUW /LWLJDWLRQ� ʶ� %ʠʹʠ /ʠ 5(9ʠ �����
���ʵ ʝ����ʞ ʝˇʿʨH 8ʠ6ʠ 6ROLʥLʭRU *HQHUDO� Dʬ ʭʨH 8ʠ6ʠ 6ʮʪUHʩH ʹRʮUʭˊʬ ʪUHʩLHU DGYRʥDʭH�
ʨDʬ ORQʧ HʯHUʭHG ʬLʧQLʦLʥDQʭ LQʦOʮHQʥH RYHU ʤRʭʨ ʭʨH ʹRʮUʭˊʬ ʥDʬH ʬHOHʥʭLRQ GHʥLʬLRQʬ DQG
Lʭʬ ʬʮʤʬʭDQʭLYH GHʥLʬLRQʬ RQ ʭʨH ʩHULʭʬʠˈʞʠ

ʡ� %ULHʦ ʦRU ʭʨH 8QLʭHG 6ʭDʭHʬ Dʬ ʣʩLʥʮʬ ʹʮULDH Dʭ ��ˆ��� /RRʩLʬ Yʠ ˀLʬʥRQʬLQ�
���ʡ 8ʠ6ʠ /(ˁ,6 ʵ��ʵ ʝʽʮQH ��� ���ʡʞ ʝ1Rʠ ��ʟ���ʡʞʠ

ʡ� 6HH /RRPLV� ���ʡ 8ʠ6ʠ /(ˁ,6 ʵ��ʵ� Dʭ ˒�ʠ ʻRU D ʧHQHUDO GLʬʥʮʬʬLRQ Rʦ GʮH
ʪURʥHʬʬ DQG ʭʨH ʧRYHUQʩHQʭˊʬ UHOLDQʥH RQ DOʧRULʭʨʩʬ� ʬHH ʹRʧOLDQHʬH ʳ /HʨU� VXSUD QRʭH
��� Dʭ ���ʵˆʢ�ʸ ʺDQLHOOH ʾHDʭʬ ʹLʭURQ� 7HFKQRORJLFDO 'XH 3URFHVV� �ʶ ˀʣ6ʼʠ 8ʠ /ʠ 5(9ʠ
��ʵʢ ʝ����ʞʠ

ʡʵ 0DOHQʥʨLN Yʠ 6ʭDʭH� ʢ�� 1ʠ(ʠ�G ʶ�ʵ� ʶ��ˆ�ʡ ʝ,QGʠ ����ʞʠ
ʡʶ ʡG�
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ʨLʬ ʤHʨDYLRU� DQG Lʭ ʨDG QRʭ ʮʬHG ʭʨH DOʧRULʭʨʩˊʬ Rʮʭʪʮʭ Dʬ DQ
LQGHʪHQGHQʭ DʧʧUDYDʭLQʧ ʦDʥʭRUʠʡ� ʿʨH ʥRʮUʭ QRʭHG ʭʨDʭ ʬʮʥʨ
ʭRROʬ DUH QHLʭʨHU ˇLQʭHQGHG QRU UHʥRʩʩHQGHG ʭR ʬʮʤʬʭLʭʮʭH ʦRU
ʭʨH ʰʮGLʥLDO ʦʮQʥʭLRQ Rʦ GHʭHUʩLQLQʧ ʭʨH OHQʧʭʨ Rʦ ʬHQʭHQʥH�ˈ ʤʮʭ
DUH LQʬʭHDG ˇʬLʧQLʦLʥDQʭ ʬRʮUʥHʬ Rʦ YDOʮDʤOH LQʦRUʩDʭLRQ ʦRU
ʰʮGLʥLDO ʥRQʬLGHUDʭLRQ LQ GHʥLGLQʧ ZʨHʭʨHU ʭR ʬʮʬʪHQG DOO RU ʪDUʭ
Rʦ D ʬHQʭHQʥH� ʨRZ ʭR GHʬLʧQ D ʪURʤDʭLRQ ʪURʧUDʩ ʦRU ʭʨH
RʦʦHQGHU� ZʨHʭʨHU ʭR DʬʬLʧQ DQ RʦʦHQGHU ʭR DOʭHUQDʭLYH ʭUHDʭʩHQʭ
ʦDʥLOLʭLHʬ RU ʪURʧUDʩʬ� DQG RʭʨHU ʬʮʥʨ ʥRUROODU\ ʬHQʭHQʥLQʧ
ʩDʭʭHUʬʠˈʡʡ ʣʬ D UHʬʮOʭ� ʭʨH ,QGLDQD 6ʮʪUHʩH ʹRʮUʭ ʨHOG ʭʨDʭ D
ʭULDO ʥRʮUʭ ʥDQ ʪURʪHUO\ ˇʬʮʪʪOHʩHQʭ DQG HQʨDQʥHˈ Lʭʬ HYDOʮDʭLRQ
Rʦ ʭʨH HYLGHQʥH ʤHʦRUH Lʭ Dʭ ʬHQʭHQʥLQʧ ʤ\ ʥRQʬLGHULQʧ ʭʨH UHʬʮOʭʬ
Rʦ D ULʬN DʬʬHʬʬʩHQʭ� ZʨLʥʨ ʥDQ ˇʪURYLGH ʮʬDʤOH LQʦRUʩDʭLRQ
ʤDʬHG RQ HʯʭHQʬLYH ʪHQDO DQG ʬRʥLRORʧLʥDO UHʬHDUʥʨ ʭR DʬʬLʬʭ ʭʨH
ʭULDO ʰʮGʧH LQ ʥUDʦʭLQʧ LQGLYLGʮDOL˅HG ʬHQʭHQʥLQʧ ʬʥʨHʩHʬ ZLʭʨ D
ʩDʯLʩʮʩ ʪRʭHQʭLDO ʦRU UHʦRUʩDʭLRQʠˈʡ�

ʣQRʭʨHU ʥDʬH� 6WDWH Y� :DOOV� DGGUHʬʬHG D GHʦHQGDQʭˊʬ
ULʧʨʭ ʭR DʥʥHʬʬ D ULʬN DʬʬHʬʬʩHQʭ ʭRRO ʮʬHG GʮULQʧ ʬHQʭHQʥLQʧʠʡʢ
ʿʨH GHʦHQGDQʭ ˀDOOʬ UHʥHLYHG D /6,ʟ5 ʬʥRUH LQGLʥDʭLQʧ ʭʨDʭ ʨH
ZDʬ D ˇʨLʧʨʟULʬN� ʨLʧʨʟQHHGʬ ʪURʤDʭLRQ ʥDQGLGDʭHʠˈ�� ʿʨH ʭULDO
ʥRʮUʭ GHʥLGHG� ˇʤDʬHG RQ ʭʨLʬ DʬʬHʬʬʩHQʭ�ˈ ʭR ʬHQʭHQʥH ʨLʩ ʭR
ʪURʤDʭLRQ ʬʮʪHUYLʬHG ʤ\ ʥRʩʩʮQLʭ\ ʥRUUHʥʭLRQDO RʦʦLʥHUʬ� UDʭʨHU
ʭʨDQ ʤ\ ʥRʮUʭ ʬHUYLʥHʬʠ�� ʣOʭʨRʮʧʨ ʭʨH GHʦHQGDQʭˊʬ ʥRʮQʬHO DʬNHG
ʭʨH ʥRʮUʭ ʭR ʬʨDUH ʭʨH /6,ʟ5 DʬʬHʬʬʩHQʭ UHʪRUʭ� ʭʨH ʥRʮUʭ UHʦʮʬHG
ʭR GR ʬRʠ�� ,Q DGGLʭLRQ ʭR ʨROGLQʧ ʭʨDʭ ʭʨLʬ UHʦʮʬDO ʥRQʭUDYHQHG
ʾDQʬDʬ ODZ DQG ZDʬ DQ DʤʮʬH Rʦ GLʬʥUHʭLRQ� ʭʨH ʾDQʬDʬ ʹRʮUʭ Rʦ
ʣʪʪHDOʬ ʦRʮQG ʭʨDʭ ʭʨH ʭULDO ʥRʮUʭ ʨDG YLRODʭHG ʭʨH GHʦHQGDQʭˊʬ
GʮH ʪURʥHʬʬ ULʧʨʭʬ� ʬLQʥH GHʪULYLQʧ ʨLʩ Rʦ ʭʨH /6,ʟ5 UHʪRUʭ
ˇQHʥHʬʬDULO\ GHQLHG ʨLʩ ʭʨH RʪʪRUʭʮQLʭ\ ʭR ʥʨDOOHQʧH ʭʨH
DʥʥʮUDʥ\ Rʦ ʭʨH LQʦRUʩDʭLRQ ʮʪRQ ZʨLʥʨ ʭʨH ʥRʮUʭ ZDʬ UHʲXLUHG
ʭR UHO\ LQ GHʭHUʩLQLQʧ ʭʨH ʥRQGLʭLRQʬ Rʦ ʨLʬ ʪURʤDʭLRQʠˈ�� 6LQʥH D
GHʦHQGDQʭ ʨDʬ D ULʧʨʭ ʭR DQ ˇHʦʦHʥʭLYH RʪʪRUʭʮQLʭ\ ʭR UHʤʮʭ ʭʨH
DOOHʧDʭLRQʬ OLNHO\ ʭR DʦʦHʥʭ ʭʨH ʬHQʭHQʥH�ˈ ʭʨH ʭULDO ʥRʮUʭˊʬ
ZLʭʨʨROGLQʧ Rʦ ʭʨH Rʮʭʪʮʭ Rʦ ʭʨH ULʬN DʬʬHʬʬʩHQʭ ʭRRO RQ ZʨLʥʨ Lʭ
ʨDG UHOLHG LQ ʬHʭʭLQʧ ˀDOOʬˊ ʬHQʭHQʥH GHʪULYHG ʨLʩ Rʦ GʮH
ʪURʥHʬʬʠ�ʵ

ʡ� ʡG� Dʭ ʶ��ʠ
ʡʡ ʡG� Dʭ ʶʡ�ʠ
ʡ� ʡG� Dʭ ʶʡ�ˆʡʶʠ
ʡʢ 6ʭDʭH Yʠ ˀDOOʬ� 1Rʠ �����ʡ� ���ʡ ˀ/ �ʡ�ʢ��ʢ� Dʭ ˒� ʝʾDQʠ ʹʭʠ ʣʪʪʠ ʽʮQH ���

���ʡʞ ʝʪHU ʥʮULDʩʞʠ
�� ʡG�
�� ʡG�
�� ʡG�
�� ʡG� Dʭ ˒ʵʠ
�ʵ ʡG� Dʭ ˒�� ˒ʵ ʝʫʮRʭLQʧ 6ʭDʭH Yʠ (DʬʭHUOLQʧ� ��� 3ʠ�G ʵ��� ʵ�ʶˆ�� ʝʾDQʠ ���ʢʞʞʠ
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,Q \Hʭ DQRʭʨHU ʥDʬH� 6WDWH Y� 5RJHUV� ʭʨH ʫʮHʬʭLRQ DURʬH
Dʬ ʭR ZʨHʭʨHU D ʥRʮUʭˊʬ ʤDLOXUH WR XVH D ULʬN DʬʬHʬʬʩHQʭ ʭRRO LQ
ʬHQʭHQʥLQʧ D GHʦHQGDQʭ ʥRQʭUDYHQHG ʨLʬ GʮH ʪURʥHʬʬ ULʧʨʭʬʠ
ʿʨH 6ʮʪUHʩH ʹRʮUʭ Rʦ ʣʪʪHDOʬ Rʦ ˀHʬʭ 9LUʧLQLD UHʰHʥʭHG ʭʨH
ʥODLʩ ʤHʥDʮʬH ʭʨH GHʦHQGDQʭ ʦDLOHG ʭR HQʭHU D ʪURʪHU RʤʰHʥʭLRQ
Dʭ ʭʨH ʭLʩH Rʦ LQLʭLDO ʬHQʭHQʥLQʧʠ %ʮʭ ʽʮʬʭLʥH /RʮʧʨU\� LQ D
ʬHʪDUDʭH ʥRQʥʮUULQʧ RʪLQLRQ� DUʧʮHG ʭʨDʭ D ULʬN DʬʬHʬʬʩHQʭ
DOʧRULʭʨʩ Lʬ ˇʩHUHO\ D ʭRRO ʭʨDʭ ʩD\ ʤH ʮʬHG ʤ\ ˃ʭULDO ʥRʮUʭ˄
ʰʮGʧHʬ GʮULQʧ ʬHQʭHQʥLQʧ�ˈ D ʪURʥHʬʬ RYHU ZʨLʥʨ ʰʮGʧHʬ ʨDYH
ʤURDG GLʬʥUHʭLRQ DQG ʭʨDʭ ʥRʮUʭʬ DUH ʮQGHU QR RʤOLʧDʭLRQ ʭR ʮʬH
DQ DOʧRULʭʨʩʠ	�

,Q DGGLʭLRQ ʭR ʭʨHʬH ʥDʬHʬ� LQ D ʦHZ RʭʨHU ʥULʩLQDO
DʪʪHDOʬ� GHʦHQGDQʭʬ ʨDYH ʫʮHʬʭLRQHG ZʨHʭʨHU ʪURʬHʥʮʭRUʬ ʩʮʬʭ
GLʬʥORʬH ʭʨH UHʬʮOʭʬ Rʦ DOʧRULʭʨʩLʥ ʦDʥLDO UHʥRʧQLʭLRQ RU ULʬN
DʬʬHʬʬʩHQʭ ʭRROʬ ʭR GHʦHQʬH ʥRʮQʬHO Dʬ ʪDUʭ Rʦ ʭʨHLU Gʮʭ\ ʭR ʭʮUQ
RYHU HʯʥʮOʪDʭRU\ HYLGHQʥH ʮQGHU %UDG\ Y� 0DU\ODQGʠ	� ʿʨH
ʥRʮUʭʬ ʭʨDʭ ʨDYH ʨDQGOHG ʭʨHʬH ʥDʬHʬ ʨDYH DYRLGHG GHOYLQʧ LQʭR
LʬʬʮHʬ ʥRQʥHUQLQʧ ʭʨH DOʧRULʭʨʩLʥ QDʭʮUH Rʦ DQ\ Rʦ ʭʨH ʪDUʭLʥʮODU
ʭRROʬ� ʬLQʥH ʭʨH\ ʨDYH ʥRQʥOʮGHG HLʭʨHU ʭʨDʭ ʭʨH ʭRROʬ ZHUH QRʭ
DʥʭʮDOO\ ʮʬHG LQ ʪURʬHʥʮʭLQʧ ʭʨH GHʦHQGDQʭ RU ʭʨDʭ ʭʨH ʦDLOʮUH ʭR
GLʬʥORʬH ʭʨHLU ʮʬH GLG QRʭ ʪUHʰʮGLʥH ʭʨH GHʦHQGDQʭʠ	�

ʻLQDOO\� LQ 3HRSOH Y� :DNHʤLHOG� D GHʦHQGDQʭ ʥʨDOOHQʧHG
ʭʨH DGʩLʬʬLʤLOLʭ\ Rʦ ʭʨH ʺ1ʣ ʩDʭʥʨLQʧ ʬRʦʭZDUH ʮʬHG ʭR ʥRQYLʥʭ
ʨLʩʠ		 ʣʦʭHU ODZ HQʦRUʥHʩHQʭ ʥROOHʥʭHG D ʬDʩʪOH Rʦ ʨLʬ ʺ1ʣ� D
ʪULYDʭH ʥRʩʪDQ\ UDQ Lʭ ʭʨURʮʧʨ ʬRʦʭZDUH ʭʨDʭ ʥRʩʪDUHG ʭʨH
GHʦHQGDQʭˊʬ ʺ1ʣ ʭR D ʬDʩʪOH ʦURʩ ʭʨH ʬʥHQH Rʦ ʭʨH ʥULʩH ʮʬLQʧ
DQ DOʧRULʭʨʩ ʭʨDʭ UHOLHG RQ ˇD ʥHUʭDLQ GHʧUHH Rʦ DUʭLʦLʥLDO
LQʭHOOLʧHQʥHʠˈ	
 ʿʨH GHʦHQGDQʭ RʤʰHʥʭHG ʭR ʨLʬ ODʥN Rʦ DʥʥHʬʬ ʭR ʭʨH
DOʧRULʭʨʩˊʬ ʬRʮUʥH ʥRGH� ʥODLʩLQʧ ʭʨDʭ Lʭ YLRODʭHG ʨLʬ 6Lʯʭʨ
ʣʩHQGʩHQʭ ULʧʨʭ ʭR ʥRQʦURQʭ ʭʨH ZLʭQHʬʬHʬ DʧDLQʬʭ ʨLʩʠ
�
ʣOʭʨRʮʧʨ ʭʨH ʣʪʪHOODʭH ʺLYLʬLRQ ʥRQʥOʮGHG ʭʨDʭ ʭʨH UHʪRUʭ
UHʦOHʥʭLQʧ ʭʨH DOʧRULʭʨʩˊʬ ʩDʭʥʨ ʤHʭZHHQ ʭʨH ʭZR ʺ1ʣ ʬDʩʪOHʬ
ZDʬ ʭHʬʭLʩRQLDO ʬLQʥH ʭʨH DQDO\ʬLʬ ZDʬ ʥRQGʮʥʭHG ʭR ʦʮUʭʨHU ODZ
HQʦRUʥHʩHQʭ ʧRDOʬ� Lʭ ʨHOG ʭʨDʭ ʭʨH ʬRʮUʥH ʥRGH ZDʬ QRʭ D
GHʥODUDQʭ DQG UHʰHʥʭHG ʭʨH GHʦHQGDQʭˊʬ ʹRQʦURQʭDʭLRQ ʹODʮʬH

�ʶ 6ʭDʭH Yʠ 5RʧHUʬ� 1Rʠ �ʵʟ��ʡ�� ���ʶ ˀ/ ��ʢ���� Dʭ ˒� ʝˀʠ 9Dʠ ʽDQʠ ʢ� ���ʶʞʸ
LG� Dʭ ˒ʵˆʶ ʝ/RʮʧʨU\� ʽʠ� ʥRQʥʮUULQʧʞʠ

�� ʻRU D GLʬʥʮʬʬLRQ Rʦ ʭʨHʬH DʪʪHDOʬ� ʬHH ʣ, 12ˀ ,16ʿʠ� VXSUD QRʭH ��� Dʭ ��ʠ
ʿʨH 6ʮʪUHʩH ʹRʮUʭˊʬ GHʥLʬLRQ LQ %UDG\ Y� 0DU\ODQG ʥDQ ʤH ʦRʮQG Dʭ �ʡ� 8ʠ6ʠ �� ʝ�ʢ��ʞʠ

�ʡ 6HH ʣ, 12ˀ ,16ʿʠ� VXSUD QRʭH ��ʸ VHH DOVR /\Qʥʨ Yʠ 6ʭDʭH� ��� 6Rʠ �G �����
���ʢˆʡ� ʝʻODʠ ʺLʬʭʠ ʹʭʠ ʣʪʪʠ ����ʞ� UHYLHZ GHQLHG� ���ʢ ˀ/ ��ʵʢʡʢʢ ʝʻODʠ ʽʮO\ �ʢ� ���ʢʞʠ

�� 3HRʪOH Yʠ ˀDNHʦLHOG� �ʡʶ ʣʠʺʠ�G �ʶ� ʝ1ʠ<ʠ ʣʪʪʠ ʺLYʠ ���ʢʞʠ
�ʢ ʡG� Dʭ ���ˆ��ʠ
ʢ� ʡG� Dʭ ��ʶʠ ʿʨH ʹRQʦURQʭDʭLRQ ʹODʮʬH ʪURʨLʤLʭʬ LQʭURGʮʥʭLRQ Rʦ RʮʭʟRʦʟʥRʮUʭ

ʭHʬʭLʩRQLDO ʬʭDʭHʩHQʭʬ DʧDLQʬʭ D GHʦHQGDQʭ ʮQOHʬʬ ʭʨH GHʥODUDQʭ Lʬ ʮQDYDLODʤOH DQG ʭʨH
GHʦHQGDQʭ ʨDʬ ʨDG D ʪULRU RʪʪRUʭʮQLʭ\ ʭR ʥURʬʬʟHʯDʩLQH ʭʨDʭ ʪHUʬRQʠ ʡG� Dʭ ��� ʝʥLʭLQʧ 3HRʪOH
Yʠ ʽRʨQ� �ʡ1ʠ<ʠ�G �ʢʵ� ��� ʝ����ʞ� DQG %ʮOOʥRʩLQʧ Yʠ 1HZ0HʯLʥR� ʶ�ʵ8ʠ6ʠ �ʵʡ� �ʶʡ ʝ����ʞʞʠ
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DUʧʮʩHQʭʠʢ� ʿʨH ʥRʮUʭ DʥNQRZOHGʧHG ʭʨDʭ Lʭ ʩLʧʨʭ ʤH ʪRʬʬLʤOH ʦRU
DQ DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʭRRO ʭR ʤH D GHʥODUDQʭ LQGHʪHQGHQʭ Rʦ Lʭʬ
ʨʮʩDQ ʥUHDʭRU� ʬLQʥH ʬʮʥʨ DOʧRULʭʨʩʬ LQYROYH ˇGLʬʭULʤʮʭHG
ʥRʧQLʭLRQ ʤHʭZHHQ ʭHʥʨQRORʧ\ DQG ʨʮʩDQʬ�ˈ ʤʮʭ Lʭ ʮOʭLʩDʭHO\
ʦRʮQG ʭʨDʭ ʭʨH ʬ\ʬʭHʩ Dʭ LʬʬʮH RʪHUDʭHG ʮQGHU ʬʮʦʦLʥLHQʭ ʨʮʩDQ
LQʪʮʭ DQG ʬʮʪHUYLʬLRQ ʬʮʥʨ ʭʨDʭ ʭʨH ʭUʮH ʬʪHDNHU ʤHʨLQG ʭʨH
UHʪRUʭ ZDʬ ʭʨH DOʧRULʭʨʩˊʬ ʥUHDʭRUʠʢ�

ʣOʭʨRʮʧʨ Lʭ Lʬ ʬʭLOO HDUO\ LQ ʥRʮUʭʬˊ DʬʬHʬʬʩHQʭ Rʦ ʰʮGLʥLDO ʮʬH
Rʦ DOʧRULʭʨʩLʥ ʭRROʬ� Lʭ ʬHHʩʬ QRʭHZRUʭʨ\ ʭʨDʭ� LQ DOO ʭʨH ʥDʬHʬ
GHʥLGHG ʭR GDʭH ʭʨDʭ ʨDYH DʥʭʮDOO\ ZUHʬʭOHG ZLʭʨ ʭʨH LʬʬʮHʬ� ʥRʮUʭʬ
DʪʪHDU ʭR ʨDYH ʭDNHQ ʪDLQʬ ʭR HʩʪʨDʬL˅H ʭʨDʭ ʬʮʥʨ ʭRROʬ RQO\ ʬHUYH
Dʬ RQH Rʦ ʩʮOʭLʪOH ʦDʥʭRUʬ ʭʨDʭ D ʰʮGʧH ʭDNHʬ LQʭR DʥʥRʮQʭ LQ
UHDʥʨLQʧ D GHʥLʬLRQʠ 3HUʨDʪʬ ʭʨLʬ ʬʮʧʧHʬʭʬ ʭʨDʭ� Dʬ ORQʧ Dʬ ʨʮʩDQʬ
UHʩDLQ LQ ʭʨH ORRʪ� ZʨHʭʨHU ZLʭʨ ʬʭDQGDUG DOʧRULʭʨʩLʥ ʭRROʬ RU
HYHQ ZLʭʨ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ� ʥRʮUʭʬˊ ʮʬH Rʦ DOʧRULʭʨʩʬ
ZLOO ʥRQʭLQʮH ʭR ZLQ DʪʪURYDOʠʢ�

&� 2QOLQH 'LVSXWH 5HVROXWLRQ

ʣʭ ʭʨH OLʩLʭ Rʦ ʥRʮUʭʬˊ HʯʪORUDʭLRQ Rʦ ʭʨH ʪUHʥʮUʬRUʬ ʭR
DʮʭRʩDʭHG GHʥLʬLRQʟʩDNLQʧ� RQOLQH GLʬʪʮʭH UHʬROʮʭLRQ ʝ2ʺ5ʞ
ʪURʩLʬHʬ HYHQʭʮDOO\ ʭR ʭDNH ʨʮʩDQʬ Rʮʭ Rʦ ʭʨH ORRʪʠ 2ʺ5 ʨDʬ
HʩHUʧHG LQ UHʥHQʭ \HDUʬ Dʬ D ʭRRO ʦRU UHʬROYLQʧ GLʬDʧUHHʩHQʭʬ
DʩRQʧ ʪDUʭLHʬ ʮʬLQʧ ʭHʥʨQRORʧ\� ʧURZLQʧ LQ ʪDUʭ Rʮʭ Rʦ ʪULRU
GHYHORʪʩHQʭʬ LQ ʭʨH ʦLHOG Rʦ DOʭHUQDʭLYH GLʬʪʮʭH UHʬROʮʭLRQ
ʝʣʺ5ʞʠ ʣʺ5 Lʬ D ʭHUʩ ʭʨDʭ UHʦHUʬ ʭR D UDQʧH Rʦ ʩHʭʨRGʬ ʬʮʥʨ Dʬ
ʩHGLDʭLRQ DQG DUʤLʭUDʭLRQ ʭʨDʭ DLʩ ʭR ʬHʭʭOH GLʬʪʮʭHʬ ZLʭʨRʮʭ
ʭʨH ʮʬH Rʦ OLʭLʧDʭLRQ DQG ʭʨH ʥRʮUʭ ʬ\ʬʭHʩʠʢʵ 2ʺ5 ʩHʥʨDQLʬʩʬ
ʦLUʬʭ ʩLʩLʥNHG ʣʺ5 DʪʪURDʥʨHʬ ʭR ʥRQʦOLʥʭ UHʬROʮʭLRQ ʤHʦRUH
HYROYLQʧ LQʭR ʭʨHLU ʥʮUUHQʭ ʦRUʩʬ� ZʨLʥʨ ʨDUQHʬʬ ʭʨH DGYDQʭDʧHʬ
Rʦ ʭHʥʨQRORʧ\ ʭR DLG ʭʨHLU ʩLʬʬLRQʠʢʶ

ʢ� ʡG� Dʭ ���ˆ�ʢʠ
ʢ� ʡG� Dʭ ��ʢˆʡ�ʠ
ʢ� 6HH� H�J�� 0DOHQʥʨLN Yʠ 6ʭDʭH� ʢ�� 1ʠ(ʠ�G ʶ�ʵ� ʶ�� ʝ,QGʠ ����ʞ ʝˇ˃ʿ˄ʨH ʭULDO ʥRʮUʭˊʬ

ʬHQʭHQʥLQʧ GHʥLʬLRQ ZDʬ ʥOHDUO\ ʤDʬHG RQ ʦDʥʭRUʬ DʪDUʭ ʦURʩ ʭʨH GHʦHQGDQʭˊʬ /6,ʟ5 DQG 6ʣ66,
UHʬʮOʭʬ ʠ ʠ ʠ ʠ ʿʨH ʭULDO ʰʮGʧH GLG QRʭ UHO\ RQ HLʭʨHU ʭʨH /6,ʟ5 RU 6ʣ66, Dʬ DQ LQGHʪHQGHQʭ
DʧʧUDYDʭLQʧ ʦDʥʭRU LQ GHʥLGLQʧ ʭR LʩʪRʬH ʩRUH ʭʨDQ ʭʨH DGYLʬRU\ ʬHQʭHQʥHʠˈʞʠ 6HH JHQHUDOO\
0HOLʬʬDʼDʩLOʭRQ�5LVNʦ1HHGV $VVHVVPHQWʟ &RQVWLWXWLRQDO DQG(WKLFDO &KDOOHQJHV� ʣ0ʠʹ5,0ʠ/ʠ
5(9ʠ ��� ʝ���ʶʞʸ 5RʧHU ʾʠ ˀDUUHQ� (YLGHQFHʦ%DVHG 6HQWHQFLQJʟ 7KH $SSOLFDWLRQ Rʤ 3ULQFLSOHV Rʤ
(YLGHQFHʦ%DVHG 3UDFWLFH WR 6WDWH 6HQWHQFLQJ 3UDFWLFH DQG 3ROLF\� ʵ� 8ʠ6ʠʻʠ/ʠ5(9ʠ ʶ�ʶ ʝ���ʢʞʠ

ʢʵ 6HH (ʿʼʣ1 ʾʣʿ6ʼ ʳ 251ʣ 5ʣ%,129,ʹʼʟ(,1<� ʺ,*,ʿʣ/ ʽ86ʿ,ʹ( ��ˆ�ʵ ʝ���ʡʞʸ
2QOLQH 'LVSXWH 5HVROXWLRQ 0RYHV ʠURP (ʦ&RPPHUFH WR WKH &RXUWV� 3(ˀʹʼʣ5,ʿʣ%/(ʿ56ʠ ʝʽʮQH
ʵ� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠʪHZʭUʮʬʭʬʠRUʧʴHQʴUHʬHDUʥʨʟDQGʟDQDO\ʬLʬʴDUʭLʥOHʬʴ���ʢʴ��ʴ�ʵʴRQOLQHʟGLʬʪʮʭHʟ
UHʬROʮʭLRQʟʩRYHʬʟʦURʩʟHʟʥRʩʩHUʥHʟʭRʟʭʨHʟʥRʮUʭʬ ˃ʨʭʭʪʬʷʴɹ ʪHUʩDʠʥʥʴʶʣˀʣʟ6ʣ�0˄ ˃ʨHUHLQDʦʭHU
2QOLQH 'LVSXWH 5HVROXWLRQ ʡ˄ʸ $OWHUQDWLYH 'LVSXWH 5HVROXWLRQ� /(*ʣ/ ,1ʻ2ʠ ,16 ʠʿ� ʨʭʭʪʬʷʴʴZ
ZZʠODZʠʥRUQHOOʠHGʮʴZHʯʴDOʭHUQDʭLYHˏGLʬʪʮʭHˏUHʬROʮʭLRQ ˃ʨʭʭʪʬʷɹ ʴʪHUʩDʠʥʥʴʢ�ˁʼʟ8ʢ00˄ʠ

ʢʶ 6HH ʾʣʿ6ʼ ʳ 5ʣ%,129,ʹʼʟ(,1<� VXSUD QRʭH ʢʵʱ 2QOLQH 'LVSXWH 5HVROXWLRQ ʡ�
VXSUD QRʭH ʢʵ�
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ʿʨH LQLʭLDO ʧURZʭʨ Rʦ 2ʺ5 ʨDʬ ʤHHQ ODUʧHO\ GULYHQ ʤ\ ʭʨH
ʪULYDʭH ʬHʥʭRUʠʢ� 0Rʬʭ QRʭDʤO\� H%D\ DQG 3D\3DO ʨDYH GHYHORʪHG
2ʺ5 ʬ\ʬʭHʩʬ ʭR ʨDQGOH ʭʨH ʩLOOLRQʬ Rʦ GLʬʪʮʭHʬ ʭʨDʭ UHʧʮODUO\
DULʬH RQ ʭʨHLU ʪODʭʦRUʩʬ ʦURʩ DQG DʩRQʧ ʮʬHUʬʠʢʡ 5HDOL˅LQʧ ʭʨDʭ
ʭʨH\ ʥRʮOG QRʭ DʦʦRUG ʭR ʨLUH HQRʮʧʨ ʨʮʩDQ ʩHGLDʭRUʬ ʭR UHʬROYH
DOO Rʦ ʭʨHʬH GLʬʪʮʭHʬ RU DUUDQʧH ʦRU ʪDUʭLHʬ ʭR YLGHRʟʥRQʦHUHQʥH ZLʭʨ
HDʥʨ RʭʨHU� ʭʨHʬH ʥRʩʪDQLHʬ OHYHUDʧHG ʭʨH HʯʭHQʬLYH DʩRʮQʭʬ Rʦ
GDʭD ʭʨH\ ʨDG ʥROOHʥʭHG RQ ʥRQʬʮʩHU ʤHʨDYLRU DQG ʮʬDʧHʠʢ� ʿʨHLU
2ʺ5 ʬ\ʬʭHʩʬ DLʩ ʭR ʪUHYHQʭ Dʬ ʩDQ\ GLʬʪʮʭHʬ Dʬ ʪRʬʬLʤOH DQG ʭR
UHʬROYH ʭʨH UHʩDLQGHU ʫʮLʥNO\ DQG DʩLʥDʤO\ʠ ʿR GR ʬR� ʭʨHʬH
ʬ\ʬʭHʩʬ ʦLUʬʭ GLDʧQRʬH ʭʨH ʪURʤOHʩ� ZRUNLQʧ GLUHʥʭO\ ZLʭʨ ʭʨH
ʥRʩʪODLQDQʭ� DQG ʭʨHQ ʩRYH ʭR GLUHʥʭ QHʧRʭLDʭLRQʬ ʝDLGHG ʤ\
ʭHʥʨQRORʧ\ʞ DQG ʮOʭLʩDʭHO\ DOORZ ʭʨH ʥRʩʪDQ\ ʭR GHʥLGH ʭʨH LʬʬʮH
Lʦ ʭʨH ʪDUʭLHʬ DUH QRʭ DʤOH ʭR UHʬROYH ʩDʭʭHUʬ RQ ʭʨHLU RZQʠʢʢ ʣʬ ʭʨH
ʬʮʥʥHʬʬ Rʦ ʭʨHʬH ʬ\ʬʭHʩʬ ʨDʬ LQʬʪLUHG RʭʨHU ʦLUʩʬ ʭR GHYHORʪ
ʬLʩLODU DQG LQʥUHDʬLQʧO\ ʬRʪʨLʬʭLʥDʭHG ʪURʧUDʩʬ� DOʧRULʭʨʩʬ ʨDYH
ʤHʥRʩH D ʩRUH ʪURʩLQHQʭ GLʬʪʮʭH UHʬROʮʭLRQ ʬROʮʭLRQ� DOORZLQʧ
ʥRʩʪDQLHʬ ʭR DʮʭRʩDʭH DZD\ ʩDQ\ ʝLʦ QRʭ DOOʞ Rʦ ʭʨH ʬʭHʪʬ Rʦ ʭʨH
DGʰʮGLʥDʭRU\ ʪURʥHʬʬʠ��� ʣʩD˅RQ� ʦRU HʯDʩʪOH� ʨDʬ GHYHORʪHG
DOʧRULʭʨʩʬ ʭʨDʭ ʥDQ UHʬROYH D ʥRQʬʮʩHU ʥRʩʪODLQʭ DʤRʮʭ D
GHʦHʥʭLYH ʪURGʮʥʭ ZLʭʨRʮʭ UHʫʮLULQʧ DQ\ ʨʮʩDQ LQʭHUYHQʭLRQʠ���

6RʩH ʥRʮUʭʬ ʨDYH DOʬR ʤHʧʮQ HʯʪHULʩHQʭLQʧ ZLʭʨ 2ʺ5 Dʬ
D ʩHʥʨDQLʬʩ ʭR DʭʭHʩʪʭ ʭR UHʬROYH ODZʬʮLʭʬ ZLʭʨRʮʭ UHʫʮLULQʧ
ʭʨH ʮʬH Rʦ ʰʮGLʥLDO GHʥLʬLRQʟʩDNLQʧʠ ʣOʭʨRʮʧʨ ʩʮʥʨ Rʦ ʭʨH
LQQRYDʭLRQ LQ ʭʨLʬ DUHD ʨDʬ RʥʥʮUUHG LQ RʭʨHU ʪDUʭʬ Rʦ ʭʨH ZRUOG�
GR˅HQʬ Rʦ ʬʭDʭH DQG ORʥDO ʥRʮUʭʬ LQ ʭʨH 8QLʭHG 6ʭDʭHʬ� LQʥOʮGLQʧ
LQ 0LʥʨLʧDQ� 2ʨLR� ʹDOLʦRUQLD� DQG 8ʭDʨ� ʨDYH DGRʪʭHG ʬRʩH
ʦRUʩ Rʦ ˇʥRʮUʭ 2ʺ5ˈ LQ ʥDʬHʬ LQYROYLQʧ ʬʩDOO ʥODLʩ ʥLYLO ʩDʭʭHUʬ�
ʭUDʦʦLʥ YLRODʭLRQʬ� RʮʭʬʭDQGLQʧ ZDUUDQʭ ʥDʬHʬ� DQG ORZʟʥRQʦOLʥʭ
ʦDʩLO\ ʥRʮUʭ ʥDʬHʬʠ��� ˀʨDʭ ʥRʮQʭʬ Dʬ DQ 2ʺ5 ʬ\ʬʭHʩ ʥDQ YDU\

ʢ� 6HH 2QOLQH 'LVSXWH 5HVROXWLRQ ʡ� VXSUD QRʭH ʢʵ�
ʢʡ 6HH %ʣ5ʿ21 ʳ %,%ʣ6� VXSUD QRʭH �ʶ� Dʭ ���ʸ ʾʣʿ6ʼ ʳ 5ʣ%,129,ʹʼʟ(,1<�

VXSUD QRʭH ʢʵ� Dʭ �ʵˆ�ʶʠ
ʢ� 6HH %ʣ5ʿ21 ʳ %,%ʣ6� VXSUD QRʭH �ʶ� Dʭ ���ʸ ʾʣʿ6ʼ ʳ 5ʣ%,129,ʹʼʟ(,1<�

VXSUD QRʭH ʢʵ� Dʭ �ʵˆ�ʶʠ
ʢʢ ʹ2/,1 58/( ʳ ʣ0< ʽʠ 6ʹʼ0,ʿ˂� ʿʼ( 1(ˀ ʼʣ1ʺ6ʼʣʾ(ʷ 21/,1( ʺ,638ʿ(

5(62/8ʿ,21 ʣ1ʺ ʿʼ( ʻ8ʿ85( 2ʻ ʹ21680(5 352ʿ(ʹʿ,21 �ʡ ʝ���ʡʞ ʝˇ(Dʥʨ ʬʭDʧH DʥʭHG
OLNH D ʦLOʭHU� ZLʭʨ ʭʨH RʤʰHʥʭLYH ʤHLQʧ ʭR ʩLQLʩL˅H ʭʨH ʦORZ Rʦ ʥDʬHʬ ʭʨDʭ ʩDGH Lʭ ʭR ʭʨH
HQGʠˈʞʸ VHH DOVR %ʣ5ʿ21 ʳ %,%ʣ6� VXSUD QRʭH �ʶ� Dʭ ���ˆ�ʶʸ ʾʣʿ6ʼ ʳ 5ʣ%,129,ʹʼʟ(,1<�
VXSUD QRʭH ʢʵ� Dʭ �ʵˆ��ʠ ˀH QRʭH ʭʨDʭ ʹROLQ 5ʮOH ʨHOʪʦʮOO\ GHʬʥULʤHʬ ʭʨH ʬʭDʧHʬ Rʦ DQ
2ʺ5 ʪURʥHʬʬ ʮʬLQʧ ʭʨH ˇʺ10(ʣˈ ʩQHʩRQLʥʷ ʺLDʧQRʬLʬ� 1HʧRʭLDʭLRQ� 0HGLDʭLRQ�
(YDOʮDʭLRQ� DQG ʣʪʪHDOʠ

��� 6HH ʾʣʿ6ʼ ʳ 5ʣ%,129,ʹʼʟ(,1<� VXSUD QRʭH ʢʵ� Dʭ ʵ�ˆʵ�ʠ
��� ʡG� Dʭ ʵ�ʠ
��� 6HH LG� Dʭ ���ˆ��ʸ 2QOLQH 'LVSXWH 5HVROXWLRQ 2ʤʤHUV D 1HZ :D\ WR $FFHVV /RFDO

&RXUWV� 3(ˀ ʹʼʣ5,ʿʣ%/( ʿ56ʠ ʝʽDQʠ ʵ� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠʪHZʭUʮʬʭʬʠRUʧʴHQʴUHʬHDUʥʨʟDQGʟ
DQDO\ʬLʬʴʦDʥʭʟʬʨHHʭʬʴ���ʢʴ��ʴRQOLQHʟGLʬʪʮʭHʟUHʬROʮʭLRQʟRʦʦHUʬʟDʟQHZʟZD\ʟʭRʟDʥʥHʬʬʟORʥDOʟʥRʮUʭʬ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʻ/9�ʟ8ʽʣ�˄ ˃ʨHUHLQDʦʭHU2QOLQH 'LVSXWH 5HVROXWLRQ ʡʡ˄ʠ
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ʦURʩ D ʬLʩʪOH ZHʤʬLʭH ʭʨDʭ ʦDʥLOLʭDʭHʬ HQʭHULQʧ ʪOHDʬ ʦRU ʭUDʦʦLʥ
ʭLʥNHʭʬ RQOLQH ʭR DQ RQOLQH ʪRUʭDO ʦRU HQʧDʧLQʧ LQ Dʬ\QʥʨURQRʮʬ
QHʧRʭLDʭLRQʬʠ��� ʿʨHʬH ʩHʥʨDQLʬʩʬ DUH QRʭ ʩDQGDʭRU\ LQ DQ\
ʰʮULʬGLʥʭLRQ Rʦ ZʨLʥʨ ZH DUH DZDUH ʤʮʭ LQʬʭHDG DUH RʦʦHUHG Dʬ DQ
RʪʭLRQ ʭR DYRLG DʪʪHDULQʧ LQ ʥRʮUʭʠ ,Q ʰʮULʬGLʥʭLRQʬ ZLʭʨ ʭʨHʬH
ʬ\ʬʭHʩʬ� ʪDUʭLHʬ DUH QRʭLʦLHG Rʦ ʭʨH 2ʺ5 RʪʭLRQ YLD ʩDLOLQʧʬ RU
ZHʤʬLʭHʬʠ��� 3DUʭLHʬ ʥDQ DʥʥHʬʬ ʭʨH 2ʺ5 ʬ\ʬʭHʩ Dʭ DQ\ ʭLʩH� DQG
ZLʭʨ ʭʨH ʩRUH LQʭHUDʥʭLYH ʬ\ʬʭHʩʬ ʭʨH\ ʥDQ ʥRʩʩʮQLʥDʭH DQG
QHʧRʭLDʭH ZLʭʨ HDʥʨ RʭʨHU� RʤʭDLQ OHʧDO LQʦRUʩDʭLRQ DQG
ʬʮʧʧHʬʭHG UHʬROʮʭLRQʬ ʦURʩ ʭʨH ʬ\ʬʭHʩ� DQG HDʬLO\ ʩDQDʧH
HOHʥʭURQLʥ GRʥʮʩHQʭʬˋDOO ZLʭʨRʮʭ ʨDYLQʧ ʭR ʬHH ʭʨH LQʬLGH Rʦ D
ʥRʮUʭURRʩʠ��� ʿʨHʬH ʬ\ʬʭHʩʬ ʥDQ ʮʬʮDOO\ UHDʥʨ UHʬROʮʭLRQ ʦDʬʭHU
DQG Dʭ D ORZHU ʥRʬʭ ʭR ʭʨH ʪDUʭLHʬ ʭʨDQ ʭUDGLʭLRQDO ʥRʮUʭʟʥHQʭHUHG
DGʰʮGLʥDʭLRQ� DQG ʭʨH\ DUH ʦDU ʩRUH DʥʥHʬʬLʤOH ʭRRʠ���

2ʺ5 ʪURYLGHʬ DQ HʩHUʧLQʧ DYHQʮH ʦRU OLʭLʧDQʭʬ DQG
ʥRʮUʭʬ ʭR HQʧDʧH LQ GLʬʪʮʭH UHʬROʮʭLRQ RʮʭʬLGH Rʦ ʭʨH ʪUHʬHQʥH
Rʦ D ʥRʮUʭURRʩ DQG DʤʬHQʭ D ʨʮʩDQ ʰʮGʧHʠ ʹRʮUʭʬˊ ʥʮUUHQʭO\
RʪʭLRQDO 2ʺ5 ʬ\ʬʭHʩʬ� Dʬ ZHOO Dʬ ʭʨH ʪULYDʭHʟʬHʥʭRU LʭHUDʭLRQʬ
ʭʨDʭ ʨDYH LQʬʪLUHG ʭʨHʩ� LQʥUHDʬLQʧO\ ʨDYH DGRʪʭHG DʮʭRʩDʭHG
ʪURʥHʬʬHʬ DQG UHO\ RQ DOʧRULʭʨʩLʥ ʭRROʬ ʭR DLG LQ UHDʥʨLQʧ ZʨDʭ
ʬRʩH RʤʬHUYHUʬ ʥʨDUDʥʭHUL˅H Dʬ ʦDLU DQG ORZʟʥRʬʭ ʬROʮʭLRQʬ ʭR
ʭʨH ʪDUʭLHʬˊ GLʬʪʮʭHʬʠ��� ʣʬ ʬRʩH UHʬHDUʥʨHUʬ ʨDYH DOUHDG\
ʤHʧʮQ ʭR RʤʬHUYH� ʥRʮUʭ ʬ\ʬʭHʩʬ ʥRʮOG ʭDNH ʭʨHʬH DOʧRULʭʨʩʬ ʭR
ʭʨH QHʯʭ OHYHO Rʦ DʮʭRQRʩ\ ʤ\ LQʭHʧUDʭLQʧ DUʭLʦLʥLDO LQʭHOOLʧHQʥH
LQʭR 2ʺ5 ʪURʥHʬʬHʬ� ZʨLʥʨ ZRʮOG DOORZ ʦRU ʩRUH ʥRʩʪOHʭHO\
DʮʭRʩDʭHG ʦRUʩʬ Rʦ GHʥLʬLRQʟʩDNLQʧ ZLʭʨLQ ʭʨH QDʭLRQˊʬ
ʥRʮUʭURRʩʬʠ��	

��� 6HH� H�J�� ʾʣʿ6ʼ ʳ 5ʣ%,129,ʹʼʟ(,1<� VXSUD QRʭH ʢʵ� Dʭ ���ˆ��ʸ 2QOLQH
'LVSXWH 5HVROXWLRQ ʡʡ� VXSUD QRʭH ���ʸ VHH DOVR� H�J�� 2QOLQH 6HUYLFHV� 683(5,25 ʹʿʠ ʹʣ/ʠ�
ʹ1ʿ<ʠ /ʠʣʠ� ʨʭʭʪʬʷʴʴZZZʠODʥRʮUʭʠRUʧʴRQOLQHʴʭUDʦʦLʥ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʹʵ9ʵʟ0ʹʾʵ˄ʸ2QOLQH
'LVSXWH 5HVROXWLRQ ʯ2'5ʰ 3LORW 3URMHFW� 8ʿʣʼ ʹʿ6ʠ� ʨʭʭʪʬʷʴʴZZZʠʮʭʥRʮUʭʬʠʧRYʴʬʩDOO
ʥODLʩʬRGUʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ /ʺ�3ʟʡ0*ʻ˄ʠ

��ʵ 6HH ʾʣʿ6ʼ ʳ 5ʣ%,129,ʹʼʟ(,1<� VXSUD QRʭH ʢʵ� Dʭ ���ˆ��ʸ 2QOLQH 'LVSXWH
5HVROXWLRQ ʡʡ� VXSUD QRʭH ����

��ʶ 6HH 2QOLQH 'LVSXWH 5HVROXWLRQ ʡʡ� VXSUD QRʭH ����
��� 6HH 2QOLQH 'LVSXWH 5HVROXWLRQ ʡ� VXSUD QRʭH ʢʵ�
��ʡ 6HH ʾʣʿ6ʼ ʳ 5ʣ%,129,ʹʼʟ(,1<� VXSUD QRʭH ʢʵ� Dʭ ��� ʝˇʿʨH ʮʬH Rʦ 2ʺ5 LQ

ʥRʮUʭʬ Lʬ DOʬR LQʭURGʮʥLQʧ DOʧRULʭʨʩʬ LQʭR ʭʨH ʰʮGLʥLDO GHʥLʬLRQʟʩDNLQʧ ʪURʥHʬʬʠˈʞʸ /R˓ʥ (ʠ
ʹRʮʭHOLHU� 7KH 1HZ ʠURQWLHU Rʤ 2QOLQH 'LVSXWH 5HVROXWLRQʟ 2QOLQH 'LYRUFH 0HGLDWLRQ� ʣ0ʠ
%ʣ5 ʣ66ˊ1 ʝʣʪUʠ �� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠDʩHULʥDQʤDUʠRUʧʴʧURʮʪʬʴ\RʮQʧˏODZ\HUʬʴʪʮʤ
OLʥDʭLRQʬʴʭ\OʴʭRʪLʥʬʴGLʬʪʮʭHʟUHʬROʮʭLRQʴQHZʟʦURQʭLHUʟRQOLQHʟGLʬʪʮʭHʟUHʬROʮʭLRQʟRQ
OLQHʟGLYRUʥHʟʩHGLDʭLRQ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʣʢʹ�ʟʡ3ˁ�˄ ʝGLʬʥʮʬʬLQʧ D ʦRUʩ Rʦ 2ʺ5
ʮʬHG LQ GLYRUʥH ʩHGLDʭLRQ ʭʨDʭ UHOLHʬ RQ ˇDQ LQQRYDʭLYH DOʧRULʭʨʩ ʭʨDʭ ʮʬHʬ ʧDʩH
ʭʨHRU\ QHʧRʭLDʭLRQ ʭR ʩDʯLʩL˅H ʭʨH UHʭʮUQ ʦRU GLYRUʥLQʧ ʥRʮʪOHʬ ZʨR DUH GLYLGLQʧ
DʬʬHʭʬˈʞʠ

��� 6HH JHQHUDOO\ ʣUQR 5ʠ /RGGHU ʳ ʽRʨQ ˂HOH˅QLNRZ� $UWLʤLFLDO ʡQWHOOLJHQFH DQG
2QOLQH 'LVSXWH 5HVROXWLRQ� LQ 21/,1( ʺ,638ʿ( 5(62/8ʿ,21ʷ ʿʼ(25< ʣ1ʺ 35ʣʹʿ,ʹ( ʡ�ˆ
ʢʵ ʝ0RʨDʩHG 6ʠ ʣʤGHO ˀDʨDʤ Hʭ DOʠ HGʬʠ� ����ʞʠ
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,,ʠ ʣ5ʿ,ʻ,ʹ,ʣ/ ,1ʿ(//,*(1ʹ( ,1 ʿʼ(ʣʺ0,1,6ʿ5ʣʿ,9( 6ʿʣʿ(

,Q ʥRQʭUDʬʭ ZLʭʨ ʭʨH QDʬʥHQʭ GLʧLʭL˅DʭLRQ HʦʦRUʭʬ LQ ʭʨH
ʥRʮUʭʬ� ZʨLʥʨ ʩLʧʨʭ HYHQʭʮDOO\ ʩRYH LQ ʭʨH GLUHʥʭLRQ Rʦ ʦʮOO ʮʬH Rʦ
ʣ,� DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ ʨDYH ORQʧ ʮʬHG LQʦRUʩDʭLRQ
ʭHʥʨQRORʧ\ ʭR ʬʮʪʪRUʭ YLʭDO ʬHUYLʥHʬ DQG ʪURʧUDʩʬʠ ,Q UHʥHQʭ
\HDUʬ� ʭʨLʬ ʨDʬ LQʥOʮGHG UHOLDQʥH RQ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬʠ

(YHQ RʮʭʬLGH Rʦ ʭʨH ʩLOLʭDU\� LQʭHOOLʧHQʥHʟʧDʭʨHULQʧ� DQG
ʬʪDʥH HʯʪORUDʭLRQ ʥRQʭHʯʭʬ� ʥRʩʪʮʭHUʬ ʨDYH ʤHHQ ʮʬHG ʦRU GHʥDGHʬ
ʤ\ ʧRYHUQʩHQʭ DʧHQʥLHʬ ʭR ʬʮʪʪRUʭ DGʩLQLʬʭUDʭLRQ DQG GDʭD
ʩDQDʧHʩHQʭ ʦRU YDULRʮʬ ʭDʬNʬ� LQʥOʮGLQʧ ʭDʯ ʥROOHʥʭLRQ DQG ʭʨH
RʪHUDʭLRQ Rʦ ODUʧH QDʭLRQDO ʤHQHʦLʭʬ ʪURʧUDʩʬ ʬʮʥʨ Dʬ 6RʥLDO
6HʥʮULʭ\ DQG 0HGLʥDUHʠ��ʢ ʿʨH ʭHʥʨQRORʧLHʬ ʮʬHG ʤ\ ʧRYHUQʩHQʭ
ʨDYH ʭHQGHG ʭR ODʧ ʤHʨLQG ʭʨRʬH GHʪOR\HG LQ ʭʨH ʪULYDʭH ʬHʥʭRUʠ
ʻHGHUDO DQG ʬʭDʭH DʧHQʥLHʬ UHOLHG RQ ʩDLQʦUDʩH ʥRʩʪʮʭHUʬ� ʦRU
HʯDʩʪOH� ORQʧ DʦʭHU ʭʨH ʪHUʬRQDO ʥRʩʪʮʭHU UHYROʮʭLRQ ʨLʭ ʭʨH
ʪULYDʭH ʬHʥʭRU LQ ʭʨH �ʢ��ʬ� DQG ʭʨH\ ʥRQʭLQʮH ʭR UHʩDLQ ʤHʨLQG ʭʨH
LQQRYDʭLRQ ʥʮUYH ʭRGD\ʠ��� 0DQ\ ʧRYHUQʩHQʭ ʥRʩʪʮʭHU ʬ\ʬʭHʩʬ
ʨDYH ʧURZQ ʫʮLʭH DQʭLʫʮDʭHGʠ ʣʬ Rʦ ����� DʮGLʭRUʬ UHʪRUʭHG ʭʨDʭ
ʭʨUHHʟʫʮDUʭHUʬ Rʦ DQQʮDO ʦHGHUDO ʬʪHQGLQʧ RQ ʥRʩʪʮʭHU ʭHʥʨQRORʧ\
LQ ʭʨH 8QLʭHG 6ʭDʭHʬ ZDʬ GHYRʭHG ʭR ˇOHʧDʥ\ ʬ\ʬʭHʩʬˈ ʭʨDʭ DUH
ˇLQʥUHDʬLQʧO\ RʤʬROHʭHˈ GʮH ʭR ˇRʮʭGDʭHG ʬRʦʭZDUH ODQʧʮDʧHʬ DQG
ʨDUGZDUH ʪDUʭʬ ʭʨDʭ DUH ʮQʬʮʪʪRUʭHGʠˈ���

6ʭLOO� ʭʨH LQʭHUQHʭ UHYROʮʭLRQ LQ ʭʨH �ʢʢ�ʬ GLG ʪURʩʪʭ
ʬʭDʭH DQG ʦHGHUDO ʧRYHUQʩHQʭ DʧHQʥLHʬ ʭR ʤHʧLQ ʭR GLʧLʭL˅H ʩDQ\
Rʦ ʭʨHLU ʬHUYLʥHʬ DQG ʩDNH ʧUHDʭHU ʮʬH Rʦ ʭʨH ZRUOGZLGH ZHʤʠ
,QLʭLDOO\� Rʦ ʥRʮUʬH� ʭʨH ʩRYHʩHQʭ ZDʬ ʬORZʠ ʣʥʥRUGLQʧ ʭR RQH
ʬʮUYH\� ʤ\ ʭʨH \HDU ����� ʬʭDʭHʬ ʨDG ZHʤʬLʭHʬ ʥRQʭDLQLQʧ DQ
DYHUDʧH Rʦ RQO\ DʤRʮʭ ʦRʮU DʮʭRʩDʭHG RU RQOLQH ʧRYHUQʩHQʭDO
ʬHUYLʥHʬ HDʥʨʠ��� ʿʨH ʩRʬʭ ʪRʪʮODU GLʧLʭL˅HG ʬHUYLʥH Dʭ ʭʨDʭ ʭLʩH
ZDʬ DʪʪO\LQʧ ʦRU D ʬʭDʭH ʧRYHUQʩHQʭ ʰRʤ ʝʭʨHQ DYDLODʤOH LQ
ʭʨLUʭ\ʟʭZR ʬʭDʭHʬʞʠ��� ʿʨH ʬHʥRQG ʩRʬʭ ʪRʪʮODU ZDʬ HOHʥʭURQLʥ

��ʢ ʼDUROG ʹʠ 5HO\HD ʳ ʼHQU\ %ʠ ʼRʧʮH� $ %ULHʤ ʧLVWRU\ Rʤ WKH (PHUJHQFH Rʤ
'LJLWDO *RYHUQPHQW LQ WKH ʢQLWHG 6WDWHV� LQ ʺ,*,ʿʣ/ *29(510(1ʿ �� ʝʣOHʯHL 3DYOLʥʨHY
ʳ *ʠ ʺDYLG *DUʬRQ HGʬʠ� ���ʵʞʠ

��� ʽDʥN0RRUH� 7KH &ULVLV LQ ʠHGHUDO ʡ7 WKDWʥV 6FDULHU WKDQ ʣʬ. (YHU :DV� 1(ˁʿ*29
ʝ1RYʠ ��� ���ʶʞ� ʨʭʭʪʷʴʴZZZʠQHʯʭʧRYʠʥRʩʴʥLRʟʤULHʦLQʧʴ���ʶʴ��ʴʥULʬLʬʟʦHGHUDOʟLʭʟULYDOʬʟ\�Nʴ���ʢ��ʴ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ/�<ʼʟ�9*0˄ʸ ʿRG 1HZʥRʩʤH� 7KH &RPSOLFDWHG ʧLVWRU\ Rʤ *RYHUQPHQW
7HFKQRORJ\� *29(51,1* ʝ2ʥʭʠ �� ���ʡʞ� ʨʭʭʪʬʷʴʴZZZʠʧRYʭHʥʨʠʥRʩʴʥRʩʪʮʭLQʧʴʿʨHʟʹRʩʪOLʥDʭHGʟ
ʼLʬʭRU\ʟRʦʟ*RYHUQʩHQʭʟʿHʥʨQRORʧ\ʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ%0�ʢʟ<ʵʢ�˄ʠ

��� 8ʠ6ʠ *29ˊʿ ʣʹʹ281ʿʣ%,/,ʿ < 2ʻ ʠ̒� *ʣ2ʟ��ʟ�ʢ� �ʿ ,1ʻ250ʣʿ,21 ʿ(ʹʼ12/2*<ʷ
ʻ(ʺ(5ʣ/ ʣ*(1ʹ,(6 1((ʺ ʿ2 ʣʺʺ5(66 ʣ*,1* /(*ʣʹ< 6<6ʿ(06 ʝ����ʞ� ʨʭʭʪʬʷɹ ʴZZZʠ
ʧDRʠʧRYʴDʬʬHʭʬʴ���ʴ�ʡʡʵʶ ʠɻʪGʦ ˃ʨʭʭʪʬʷɹ ʴʪHUʩDʠʥʥʴ̓ �ʣˀʟ*8ˎ%˄ ʝʭHʬʭLʩRQ\ Rʦ ʺDYLG ʣʠ 3RZQHU�
ʺLUHʥʭRU� ,QʦRUʩDʭLRQ ʿHʥʨQRORʧ\0DQDʧHʩHQʭ ,ʬʬʮHʬʞʠ

��� ʽDQH (ʠ ʻRʮQʭDLQ� 7KH 9LUWXDO 6WDWHʟ 7UDQVʤRUPLQJ $PHULFDQ *RYHUQPHQWʪ�
ʢ� 1ʣʿˊ/ ʹ,9ʠ 5(9ʠ �ʵ�� �ʵ� ʝ����ʞʠ

��� ʡG�
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ʦLOLQʧ Rʦ LQʥRʩH ʭDʯHʬ ʝʭZHQʭ\ʟʦRʮU ʬʭDʭHʬʞ� DQG ʭʨH ʭʨLUG ʩRʬʭ
ʪRʪʮODU ZDʬ ʭʨH RQOLQH UHQHZDO Rʦ GULYHUʬ OLʥHQʬHʬ ʝʬHYHQʭHHQ
ʬʭDʭHʬʞʠ��� ʿRGD\� DOO ʬʭDʭHʬ ʨDYH ʭʨHʬH ʤDʬLʥ ʬHUYLʥHʬ GLʧLʭL˅HGˋ
DQG ʩDQ\ ʩRUH ʬHUYLʥHʬ Dʬ ZHOOʠ

ʿʨH ʦHGHUDO ʧRYHUQʩHQʭ DGRʪʭHG ʭʨH (ʟ*RYHUQʩHQʭ ʣʥʭ
Rʦ ���� ˇʭR GHYHORʪ DQG ʪURʩRʭH HOHʥʭURQLʥ *RYHUQʩHQʭ ʬHUYLʥHʬ
DQG ʪURʥHʬʬHʬˈ DQG ˇ˃ʭ˄R ʪURʩRʭH ʮʬH Rʦ ʭʨH ,QʭHUQHʭ DQG RʭʨHU
LQʦRUʩDʭLRQ ʭHʥʨQRORʧLHʬ ʭR ʪURYLGH LQʥUHDʬHG RʪʪRUʭʮQLʭLHʬ ʦRU
ʥLʭL˅HQ ʪDUʭLʥLʪDʭLRQ LQ *RYHUQʩHQʭʠˈ��� ʿʨH (ʟ*RYHUQʩHQʭ ʣʥʭ
HʬʭDʤOLʬʨHG D ʦHGHUDO 2ʦʦLʥH Rʦ (OHʥʭURQLʥ *RYHUQʩHQʭ� LʩʪRʬHG
D Gʮʭ\ RQ DOO ʦHGHUDO DʧHQʥLHʬ ʭR ʩDNH YDʬʭ ʫʮDQʭLʭLHʬ Rʦ
ʧRYHUQʩHQʭ LQʦRUʩDʭLRQ DYDLODʤOH RQOLQH� DQG ʧHQHUDOO\
UHʫʮLUHG DʧHQʥLHʬ ʭR DʥʥHʪʭ RQOLQH ʬʮʤʩLʬʬLRQʬ Rʦ ʪʮʤOLʥ
ʥRʩʩHQʭʬ RQ ʪURʪRʬHG UHʧʮODʭLRQʬʠ��� ʿʨH ʦHGHUDO ʧRYHUQʩHQʭ
ʨDʬ ʬLQʥH ʥUHDʭHG ʪRUʭDOʬ ʬʮʥʨ Dʬ 5HJXODWLRQV�JRY DQG 'DWD�JRY
ʭR ʩDNH DYDLODʤOH ʩDʬʬLYH DʩRʮQʭʬ Rʦ LQʦRUʩDʭLRQ ʪUHYLRʮʬO\
ʨRʮʬHG LQ ʪDʪHU UHʥRUGʬ RU LQʭHUQDO ʧRYHUQʩHQʭ ʥRʩʪʮʭHUʬʠ���

ʿRGD\� ʭʨH 8QLʭHG 6ʭDʭHʬ Lʬ UHʧDUGHG Dʬ DʩRQʧ ʭʨH
QDʭLRQʬ ʭʨDʭ ʨDYH ʩDGH ʥRQʬLGHUDʤOH ʪURʧUHʬʬ LQ LʩʪOHʩHQʭLQʧ
HʟʧRYHUQʩHQʭ ʪUDʥʭLʥHʬʠ ʣʥʥRUGLQʧ ʭR ʭʨH 8QLʭHG 1DʭLRQʬˊ
UDQNLQʧ Rʦ ʥRʮQʭULHʬˊ ʪURʧUHʬʬ LQ HʟʧRYHUQʩHQʭ� ʭʨH 8QLʭHG
6ʭDʭHʬ ʪODʥHʬ QLQʭʨ DʩRQʧ DOO ʥRʮQʭULHʬ ʦRU ˇHʟʧRYHUQʩHQʭ
GHYHORʪʩHQʭʠˈ��	 ,ʭ DOʬR UDQNʬ ʦLUʬʭ LQ ʭʨH ZRUOG ʦRU ˇHʟ
ʪDUʭLʥLʪDʭLRQ�ˈ ʭLHG ZLʭʨ (ʬʭRQLD DQG ʭʨH 5HʪʮʤOLʥ Rʦ ʾRUHDʠ��


ʿʨHʬH UDQNLQʧʬ ʬʮʧʧHʬʭ ʭʨDʭ� HYHQ Lʦ DGʩLQLʬʭUDʭLYH
DʧHQʥLHʬ LQ ʭʨH 8QLʭHG 6ʭDʭHʬ ʩD\ ʨDYH ʤHHQ ʬORZHU Rʮʭ Rʦ ʭʨH
ʬʭDUʭLQʧ ʧDʭH ʭʨDQ ʭʨH ʪULYDʭH ʬHʥʭRU LQ ʭʨHLU ʮʬH Rʦ LQʦRUʩDʭLRQ
ʭHʥʨQRORʧ\� ʭʨH\ DʪʪHDU DʨHDG Rʦ ʩDQ\ ʥRʮQʭHUʪDUʭ ʧRYHUQʩHQʭ
ʤRGLHʬ HOʬHZʨHUH LQ ʭʨH ZRUOGʠ ʣGʩLQLʬʭUDʭLYH DʧHQʥLHʬ ʨDYH
DOʬR ʩRYHG ʭR GLʧLʭL˅H ʭʨHLU RʪHUDʭLRQʬ DQG ʬHUYLʥHʬ ʩʮʥʨ HDUOLHU
ʭʨDQ ʨDʬ ʭʨH 8ʠ6ʠ ʥRʮUʭ ʬ\ʬʭHʩʠ ,Q ʭʨLʬ UHʬʪHʥʭ� DGʩLQLʬʭUDʭLYH
DʧHQʥLHʬ DUH ZHOO DORQʧ D ʪDʭʨ ʭʨDʭ ZLOO ʬʮʪʪRUʭ ʧUHDʭHU ʮʬH Rʦ
ʩDʥʨLQH OHDUQLQʧʠ

6RʩH DʧHQʥLHʬ ʨDYH ʮQGHUʭDNHQ ʭDUʧHʭHG HʦʦRUʭʬ ʭR ʩDNH
GDʭD ʩRUH HDʬLO\ DʥʥHʬʬLʤOH ʦRU ʮʬH LQ ʩDʥʨLQHʟOHDUQLQʧ
DʪʪOLʥDʭLRQʬʠ ʻRU HʯDʩʪOH� RʦʦLʥLDOʬ Dʭ ʭʨH ʻHGHUDO ʺHʪRʬLʭ
,QʬʮUDQʥH ʹRUʪRUDʭLRQ ʨDYH HʯʪUHʬʬO\ ʦRʥʮʬHG RQ GHYHORʪLQʧ

��ʵ ʡG�
��ʶ (ʟ*RYHUQʩHQʭ ʣʥʭ Rʦ ����� ��ʡ 3ʮʤʠ /ʠ 1Rʠ �ʵʡ� ˑ �� ��� 6ʭDʭʠ ��ʢʢ� �ʢ��ˆ��ʠ
��� ʡG� ˑ ����ʠ
��ʡ ʻRU GLʬʥʮʬʬLRQ Rʦ ʭʨHʬH DQG UHODʭHG HʦʦRUʭʬ� ʬHH ˀʼ,ʿ( ʼ286( ʣ5ʹʼ,9(6� ʿʼ(

2%ʣ0ʣʣʺ0,1,6ʿ5ʣʿ,21ˊ6 ʹ200,ʿ0(1ʿ ʿ223(1*29(510(1ʿʷ ʣ 6ʿʣʿ865(325ʿ ʝ����ʞ�
ʨʭʭʪʬʷʴʴRʤDʩDZʨLʭHʨRʮʬHʠDUʥʨLYHʬʠʧRYʴʬLʭHʬʴGHʦDʮOʭʴʦLOHʬʴRʪHQʧRYˏUHʪRUʭʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩ
Dʠʥʥʴʿ�0*ʟ*0*�˄ʠ

��� 8ʠ1ʠ� 81,ʿ(ʺ 1ʣʿ,216 (ʟ*29(510(1ʿ 6859(< ����� Dʭ �� ʝ����ʞʠ
��ʢ ʡG� Dʭ ���ʠ
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ˇʭʨH ʤDʥNʟHQG GLʬʥLʪOLQHʬ Rʦ LQʟʩHʩRU\ DQDO\ʭLʥʬ� ʤLʧ GDʭD� DQG
GDʭD ʫʮDOLʭ\ʠˈ��� 6ʭDʦʦ Dʭ ʭʨH ʻHGHUDO ʹRʩʩʮQLʥDʭLRQʬ
ʹRʩʩLʬʬLRQ ʝʻʹʹʞ HʬʭDʤOLʬʨHG D ʺDʭD ,QQRYDʭLRQ ,QLʭLDʭLYH ZLʭʨ
ʬLʩLODU ʧRDOʬʠ��� ʻLQDQʥLDO UHʧʮODʭRUʬ ʨDYH ZRUNHG ʭR ʥUHDʭH D
GHGLʥDʭHG ˇOHʧDO HQʭLʭ\ LGHQʭLʦLHUˈ ʭR ʤH DʤOH ʭR OLQN GLʬʪDUDʭH
ʭUDQʬDʥʭLRQDO DQG RʭʨHU GDʭD ʭR ʭʨH ʥRUUHʬʪRQGLQʧ ʤʮʬLQHʬʬ
HQʭLʭLHʬʠ��� ʿʨH (QYLURQʩHQʭDO 3URʭHʥʭLRQ ʣʧHQʥ\ ʨDʬ ʤʮLOʭ
GDʭDʤDʬHʬ ʭʨDʭ ʥDQ ʤH ʮʬHG ʭR ʭUDLQ DOʧRULʭʨʩʬ���� ZʨLOH ʭʨH ʻRRG
DQG ʺUʮʧ ʣGʩLQLʬʭUDʭLRQ ʨDʬ ʭDʪʪHG LQʭR ʥORʮG ʬʭRUDʧH ʥDʪDʥLʭ\
ʭR ʧLYH ʭʨH DʧHQʥ\ ʭʨH DʤLOLʭ\ ʭR DQDO\˅H ʤLʧ GDʭDʠ��ʵ

%H\RQG ʭʨHʬH GDʭDʟʥHQʭHUHG ʤʮLOGLQʧ ʤORʥNʬ Rʦ DUʭLʦLʥLDO
LQʭHOOLʧHQʥH� 8ʠ6ʠ DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ DUH ʧHQHUDOO\ OLʧʨʭʟ
\HDUʬ DʨHDG Rʦ ʭʨH 8ʠ6ʠ ʰʮGLʥLDO ʬ\ʬʭHʩ LQ ʭHUʩʬ Rʦ HʩʪOR\LQʧ
DOʧRULʭʨʩLʥ ʭRROʬʠ ʣʦʭHU DOO� DOʧRULʭʨʩLʥ ʭRROʬ Rʦ ʭʨH ʭUDGLʭLRQDO
ʬʭDʭLʬʭLʥDO NLQG ʨDYH ORQʧ ʤHHQ D ʬʭDʪOH Rʦ DGʩLQLʬʭUDʭLYH
GHʥLʬLRQʟʩDNLQʧ� HʬʪHʥLDOO\ ZʨHQ DʧHQʥLHʬ ʬHʭ ʪROLʥLHʬ DQG
UHʧʮODʭLRQʬʠ��ʶ 6RʩH ʧRYHUQʩHQʭ DʧHQʥLHʬ� ʬʮʥʨ Dʬ ʭʨH 8ʠ6ʠ
ʺHʪDUʭʩHQʭ Rʦ ʹRʩʩHUʥH� HYHQ ʥRʮQʭ GDʭD ʥROOHʥʭLRQ DQG
DQDO\ʬLʬ Dʬ DʩRQʧ ʭʨHLU ʪULQʥLʪDO UHʬʪRQʬLʤLOLʭLHʬʠ���

ʣʬ D UHʬʮOʭ� Lʭ Lʬ QRʭ ʬʮUʪULʬLQʧ ʭʨDʭ DGʩLQLʬʭUDʭLYH
DʧHQʥLHʬ DUH DʨHDG Rʦ ʭʨH ʥRʮUʭʬ LQ ʭHUʩʬ Rʦ ʭʨHLU ʮʬH Rʦ ʦʮOOʟ
ʦOHGʧHG ʩDʥʨLQHʟOHDUQLQʧ ʭRROʬ Dʬ ZHOO� ʬRʩHʭʨLQʧ ʭʨDʭ ʭʨH
ʥRʮUʭʬ ʨDYH \Hʭ ʭR GHʪOR\ʠ ʣGʩLʭʭHGO\� ʭʨH ʮʬH Rʦ ʩDʥʨLQH
OHDUQLQʧ ZLʭʨLQ DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ Lʬ QRʭ \Hʭ Dʬ HʯʭHQʬLYH

��� 8ʠ6ʠ ʻ(ʺʠ ʺ(326,ʿ ,16ʠ ʹ253ʠ� %86,1(66 ʿ(ʹʼ12/2*< 6ʿ5ʣʿ(*,ʹ 3/ʣ1
����ˆ���ʡ ʝ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʦGLʥʠʧRYʴDʤRʮʭʴʬʭUDʭHʧLʥʴLʭˏʪODQʴ%ʮʬLQHʬʬʿHʥʨQRORʧ\
6ʭUDʭHʧLʥ3ODQ����ʟ���ʡʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�16%ʟ8˂ˁˁ˄ʠ

��� 6HH 0LʥʨDHO %\UQH� %LJ 'DWD� ʻʹʹ %/2* ʝ2ʥʭʠ ��� ����� �ʷ�� 30ʞ�
ʨʭʭʪʬʷʴʴZZZʠʦʥʥʠʧRYʴQHZʬʟHYHQʭʬʴʤORʧʴ����ʴ��ʴ��ʴʤLʧʟGDʭD ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʢʼʣˎʟ8�
ˎ5˄ʠ

��� 6HH 0DʭʭʨHZ 5HHG� /HJDO (QWLW\ ʡGHQWLʤLHU 6\VWHP 7XUQV D &RUQHU�
ʻ,15(6(ʣ5ʹʼʠ*29 ʝʽʮO\ �� ���ʵʞ� ʨʭʭʪʬʷʴʴʦLQDQʥLDOUHʬHDUʥʨʠʧRYʴʦURʩʟʭʨHʟʩDQDʧHʩHQʭʟ
ʭHDʩʴ���ʵʴ�ʡʴ��ʴOHʧDOʟHQʭLʭ\ʟLGHQʭLʦLHUʟʬ\ʬʭHʩʟʭʮUQʬʟDʟʥRUQHUʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶ9˂ʺʟ
ʢʵʺ0˄ʠ

��� 6HH (3$ʥV &URVVʦ$JHQF\ 'DWD $QDO\WLFV DQG 9LVXDOL]DWLRQ 3URJUDP� (3ʣ�
ʨʭʭʪʬʷʴʴZHʤʠDUʥʨLYHʠRUʧʴZHʤʴ�����ʵ�ʵ�ʶʵʶʵ�ʴʨʭʭʪʬʷʴʴZZZʠHʪDʠʧRYʴʭRʯLʥʬʟUHOHDʬHʟLQ
YHQʭRU\ʟʭULʟʪURʧUDʩʴHʪDʬʟʥURʬʬʟDʧHQʥ\ʟGDʭDʟDQDO\ʭLʥʬʟDQGʟYLʬʮDOL˅DʭLRQʟʪURʧUDʩ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ3%�ʽʟ89�(˄ʠ

��ʵ 6HH ʿDʨD ʾDʬʬʟʼRʮʭ� ʠ'$ /HYHUDJHV %LJ 'DWD YLD &ORXG &RPSXWLQJ� ʻʺʣ
92,ʹ( ʝʽʮQH �ʢ� ���ʵʞ� ʨʭʭʪʷʴʴʤORʧʬʠʦGDʠʧRYʴʦGDYRLʥHʴLQGHʯʠʪʨʪʴ���ʵʴ��ʴʦGDʟOHYHUDʧHʬʟʤLʧʟ
GDʭDʟYLDʟʥORʮGʟʥRʩʪʮʭLQʧ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʢʣ(3ʟ6ʼʶ�˄ʠ ˇ%Lʧ GDʭDˈ Lʬ D ʧHQHULʥ ʭHUʩ
ʭʨDʭ UHʦHUʬ ʭR ʩDʬʬLYH GDʭDʬHʭʬ ʭʨDʭ DUH DQDO\˅HG ʮʬLQʧ ʩDʥʨLQHʟOHDUQLQʧ ʭRROʬʠ 6HH
ʹʨLʭUDL 0DQL� ʧRZ ʡV %LJ 'DWD $QDO\WLFV ʢVLQJ 0DFKLQH /HDUQLQJʪ� ʻ25%(6 ʝ2ʥʭʠ ���
����ʞ� ʨʭʭʪʬʷʴʴZZZʠʦRUʤHʬʠʥRʩʴʬLʭHʬʴʦRUʤHʬʭHʥʨʥRʮQʥLOʴ����ʴ��ʴ��ʴʨRZʟLʬʟʤLʧʟGDʭDʟDQDO\
ʭLʥʬʟʮʬLQʧʟʩDʥʨLQHʟOHDUQLQʧʴˍʬʨˌ�HʤʡʶDʤʵʡ�G� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʼʿ/�ʟ�ʾˀ3˄ʠ

��ʶ ʻRU ʩRUH UHʥHQʭ GLʬʥʮʬʬLRQʬ Rʦ ʭʨH ʮʬH Rʦ DOʧRULʭʨʩLʥ DQDO\ʬLʬ LQ ʪʮʤOLʥ
DGʩLQLʬʭUDʭLRQ� ʬHH ʧHQHUDOO\� ʦRU HʯDʩʪOH� 52%(5ʿ ʺʠ %(ʼ1� ʿʼ( 3(5ʻ250ʣ1ʹ(6ʿʣʿ
32ʿ(1ʿ,ʣ/ʷ ʣ /(ʣʺ(56ʼ,3 6ʿ5ʣʿ(*< ʻ25 352ʺ8ʹ,1* 5(68/ʿ6 ʝ���ʵʞʸ ʺ21ʣ/ʺ ʻʠ ʾ(ʿʿ/�
/,ʿʿ/( %,ʿ(6 2ʻ %,* ʺʣʿʣ ʻ25 38%/,ʹ 32/,ʹ< ʝ����ʞʸ 021(<%ʣ// ʻ25 *29(510(1ʿ ʝʽLʩ
1ʮʬʬOH ʳ 3HʭHU 2Uʬ˅Dʧ HGʬʠ� ���ʵʞʠ

��� 6HH JHQHUDOO\0,ʹʼʣ(/ /(ˀ,6� ʿʼ( ʻ,ʻʿʼ 5,6ʾ ʝ����ʞʠ



����˄ $ʡ ʡ1 $'-ʢ'ʡ&$7ʡ21 $1' $'0ʡ1ʡ675$7ʡ21 ��ʡ

Dʬ Lʭ Lʬ LQ ʭʨH ʪULYDʭH ʬHʥʭRU� ʤʮʭ DUʭLʦLʥLDO LQʭHOOLʧHQʥH Lʬ
ʤHʧLQQLQʧ ʭR HʩHUʧH ʭR DʬʬLʬʭ ZLʭʨ LʩʪRUʭDQʭ DGʩLQLʬʭUDʭLYH
ʦʮQʥʭLRQʬˋHYHQ ʭʨRʮʧʨ� DʧDLQ� ZH NQRZ Rʦ QR HʯDʩʪOH ZʨHUH
DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʨDʬ ʦʮOO\ UHʪODʥHG ʨʮʩDQ GHʥLʬLRQʟʩDNLQʧʠ

ˀH DOʬR NQRZ Rʦ QR ʥRʩʪUHʨHQʬLYH ʬʮUYH\ Rʦ DOO ʮʬHʬ Rʦ
ʩDʥʨLQH OHDUQLQʧ ʤ\ DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ Dʭ ʤRʭʨ ʭʨH ʬʭDʭH
DQG ʦHGHUDO OHYHOʬʠ ,Q ����� ʨRZHYHU� D ʭHDʩ Rʦ UHʬHDUʥʨHUʬ ʦURʩ
6ʭDQʦRUG 8QLYHUʬLʭ\ DQG 1HZ <RUN 8QLYHUʬLʭ\ ʝ1<8ʞ ʥRʩʪOHʭHG
D ʩʮOʭLʟ\HDU HʦʦRUʭ ʭR ʬʮUYH\ ʭʨH ʮʬH Rʦ ʩDʥʨLQH OHDUQLQʧ ʤ\ ʭʨH
����!�� ʧRYHUQʩHQʭ DQG GHYHORʪ D ʬHULHʬ Rʦ ʥDʬH ʬʭʮGLHʬʠ��ʡ ʣ
UHʬHDUʥʨ ʭHDʩ Rʦ ʩRUH ʭʨDQ ʭZR GR˅HQ ʩHʩʤHUʬ ZLʭʨ
ʤDʥNʧURʮQGʬ LQ ODZ DQG ʥRʩʪʮʭHU ʬʥLHQʥH ORRNHG ʥDUHʦʮOO\
ʭʨURʮʧʨ D ʤURDG UDQʧH Rʦ ʪʮʤOLʥ ʬRʮUʥHʬ LQ ʬHDUʥʨ Rʦ UHʦHUHQʥHʬ
ʭR ʪRʬʬLʤOH ʩDʥʨLQHʟOHDUQLQʧ ʮʬHʬ Dʭ DʤRʮʭ �ʵ� Rʦ ʭʨH ODUʧHʬʭ
ʦHGHUDO DʧHQʥLHʬ� \LHOGLQʧ D ʭRʭDO Rʦ �ʶʡ ˇʮʬH ʥDʬHʬˈ Dʭ ʬLʯʭ\ʟʦRʮU
DʧHQʥLHʬ LQYROYLQʧ ʬRʩH UHOLDQʥH RQ DUʭLʦLʥLDO LQʭHOOLʧHQʥH RU
ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬʠ��� ʼRZHYHU� ʭʨHʬH HʯDʩʪOHʬ ZHUH
QRʭ GLʬʭULʤʮʭHG HYHQO\ DʥURʬʬ DʧHQʥLHʬʷ ʭʨH 6HʥʮULʭLHʬ DQG
(ʯʥʨDQʧH ʹRʩʩLʬʬLRQ� ʦRU HʯDʩʪOH� ʨDG ʭHQ GLʬʭLQʥʭ ʮʬH ʥDʬHʬ�
ZʨLOH DʤRʮʭ ʨDOʦ Rʦ ʭʨH DʧHQʥLHʬ LQ ʭʨH ʬʭʮG\ ʨDG QRQHʠ��ʢ
ʻʮUʭʨHUʩRUH� ZʨHQ ʭHDʩ ʩHʩʤHUʬ ZLʭʨ ʥRʩʪʮʭHU ʬʥLHQʥH
ʤDʥNʧURʮQGʬ ORRNHG ʥORʬHO\ Dʭ HDʥʨ ʮʬH� ʭʨH\ ʥRʮOG ʦLQG RQO\
DʤRʮʭ ʭZHOYH ʪHUʥHQʭ ʭʨDʭ ʥRʮOG ʤH UDQNHG Dʬ ʨDYLQʧ D ʨLʧʨHU
OHYHO Rʦ ʬRʪʨLʬʭLʥDʭLRQ���� ʬʮʧʧHʬʭLQʧ ʭʨDʭ ˇ˃Z˄ʨLOH ʭʨH GHHʪ
OHDUQLQʧ UHYROʮʭLRQ ʨDʬ UDʪLGO\ ʭUDQʬʦRUʩHG ʭʨH ʪULYDʭH ʬHʥʭRU�
Lʭ DʪʪHDUʬ ʭR ʨDYH RQO\ ʬʥUDʭʥʨHG ʭʨH ʬʮUʦDʥH LQ ʪʮʤOLʥ ʬHʥʭRU
DʪʪOLʥDʭLRQʠˈ��� ,Q D ʪRʭHQʭLDOO\ ʪURʩLʬLQʧ ʬLʧQ� ʨRZHYHU� ʩRʬʭ Rʦ

��ʡ 6HH JHQHUDOO\ (1*6ʿ520 (ʿ ʣ/ʠ� VXSUD QRʭH ��ʠ ,Q ʭʨH HDUO\ ʪDUʭ Rʦ ʭʨLʬ
ʥHQʭʮU\� ʭʨH ʦHGHUDO *RYHUQʩHQʭ ʣʥʥRʮQʭDʤLOLʭ\ 2ʦʦLʥH ʝ*ʣ2ʞ ʥRQGʮʥʭHG D ʬʮUYH\ Rʦ ʩRUH
ʭʨDQ ��ʶ ʦHGHUDO DʧHQʥLHʬ DQG UHʪRUʭHG ʭʨDʭ ʦLʦʭ\ʟʭZR UHOLHG RQ ʬRʩH ʦRUʩ Rʦ ˇGDʭD
ʩLQLQʧ�ˈ ZʨLʥʨ ʭʨH *ʣ2 GHʦLQHG ʤURDGO\ ˇDʬ ʭʨH DʪʪOLʥDʭLRQ Rʦ GDʭDʤDʬH ʭHʥʨQRORʧ\ DQG
ʭHʥʨQLʫʮHʬˋʬʮʥʨ Dʬ ʬʭDʭLʬʭLʥDO DQDO\ʬLʬ DQG ʩRGHOLQʧˋʭR ʮQʥRYHU ʨLGGHQ ʪDʭʭHUQʬ DQG
ʬʮʤʭOH UHODʭLRQʬʨLʪʬ LQ GDʭD DQG ʭR LQʦHU UʮOHʬ ʭʨDʭ DOORZ ʦRU ʭʨH ʪUHGLʥʭLRQ Rʦ ʦʮʭʮUH
UHʬʮOʭʬʠˈ 8ʠ6ʠ *29ˊʿ ʣʹʹ281ʿʣ%,/,ʿ< 2ʻʻʠ� *ʣ2ʟ�ʵʟʶʵ�� ʺʣʿʣ 0,1,1*ʷ ʻ(ʺ(5ʣ/
(ʻʻ25ʿ6 ʹ29(5 ʣ ˀ,ʺ( 5ʣ1*( 2ʻ 86(6 ʵ ʝ���ʵʞ� ʨʭʭʪʬʷʴʴZZZʠʧDRʠʧRYʴDʬʬHʭʬʴʧDRʟ�ʵʟ
ʶʵ�ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʿʢˎʺʟʾʹˀ1˄ʠ ʿʨH *ʣ2 GLG QRʭ UHʪRUʭ ZʨHʭʨHU DQ\ Rʦ ʭʨHʬH
DʪʪOLʥDʭLRQʬ UHOLHG RQ ʩDʥʨLQH OHDUQLQʧ UDʭʨHU ʭʨDQ ʭUDGLʭLRQDO DQDO\ʭLʥ ʭRROʬʠ

��� ʿʨH UHʬHDUʥʨHUʬ ʬHDUʥʨHG ʦRU ʭʨH ʮʬH Rʦ DOʧRULʭʨʩʬ Dʭ �ʵ� Rʦ ʭʨH ODUʧHʬʭ ʦHGHUDO
DʧHQʥLHʬ� ZLʭʨ Dʭ OHDʬʭ ʵ�� ʦʮOOʟʭLʩH HʫʮLYDOHQʭ HʩʪOR\HHʬ HDʥʨʠ 6HH (1*6ʿ520 (ʿ ʣ/ʠ� VXSUD
QRʭH ��� Dʭ �ʶʠ ʿʨH UHʬHDUʥʨHUʬ ZHUH QRʭ DʤOH ʭR DʬʬHʬʬ DOʧRULʭʨʩLʥ ʬRʪʨLʬʭLʥDʭLRQ ʦRU ʭʨH
YDʬʭ ʩDʰRULʭ\ Rʦ ʭʨH ʮʬH ʥDʬHʬʠ ʡG� Dʭ ��ʠ ʻRU ʭʨH URʮʧʨO\ ʦRUʭ\ ʪHUʥHQʭ Rʦ ʭʨH ʭRROʬ ʦRU
ZʨLʥʨ ʭʨH\ ʥRʮOG ʩDNH D GHʭHUʩLQDʭLRQ� ʭʨH\ ʥRGHG URʮʧʨO\ HʫʮDO ʬʨDUHʬ Dʬ ʦDOOLQʧ LQ
ʭʨH ˇORZHU�ˈ ˇʩHGLʮʩ�ˈ DQG ˇʨLʧʨHUˈ UDQʧHʬ Rʦ ʬRʪʨLʬʭLʥDʭLRQ� ZLʭʨ DʤRʮʭ ʭZHQʭ\ ʮʬH
ʥDʬHʬ LQ HDʥʨ ʥDʭHʧRU\ʠ ʡG�

��ʢ 6HH (1*6ʿ520 (ʿ ʣ/ʠ� VXSUD QRʭH ��� Dʭ ��ʠ ʿʨH UHʬHDUʥʨHUʬ ʦRʮQG ʭʨDʭ RQO\
ʬLʯʭ\ʟʦRʮU Rʦ ʭʨH �ʵ� DʧHQʥLHʬ ʝʦRUʭ\ʟʦLYH ʪHUʥHQʭʞ ʨDG HYHQ D ʬLQʧOH ʮʬH Rʦ DQ DOʧRULʭʨʩLʥ
ʭRROʠ ʡG�

��� 6HH VXSUD QRʭH ���ʠ
��� 6HH (1*6ʿ520 (ʿ ʣ/ʠ� VXSUD QRʭH ��� Dʭ ��ʠ



��� %522./ʣ1 /$: 5(9ʡ(: ˃9ROʠ ��ʷ�

ʭʨH DOʧRULʭʨʩʬ ʭʨH UHʬHDUʥʨHUʬ GLʬʥRYHUHG ʨDG ʤHHQ GHYHORʪHG
LQʭHUQDOO\ ʤ\ ʬʭDʦʦ Dʭ ʭʨH DʧHQʥLHʬ UDʭʨHU ʭʨDQ ʤ\ ʪULYDʭH
ʥRQʭUDʥʭRUʬ� UHʦOHʥʭLQʧ D ˇʬʮʤʬʭDQʭLDO ʥUHDʭLYH DʪʪHʭLʭH ZLʭʨLQ
DʧHQʥLHʬʠˈ��� ʻLQDOO\� ʭʨH 6ʭDQʦRUGʟ1<8 ʭHDʩ DʪʪHDUHG QRʭ
HQʭLUHO\ ʥRQʦLGHQʭ ʭʨDʭ DOO Rʦ ʭʨH ʮʬH ʥDʬHʬ ʭʨH\ ʦRʮQG DʥʭʮDOO\
HQʭDLOHG ʦʮOO ʩDʥʨLQHʟOHDUQLQʧ ʬ\ʬʭHʩʬ� Dʬ ʭʨH\ UHʪRUʭHG ˇʬRʩH
GHʧUHH Rʦ ʪʮʦʦHU\ DʩRQʧʬʭ DʧHQʥLHʬ ZʨHQ ʭʨH\ GHʬʥULʤH ʭʨH
DGRʪʭLRQ Rʦ ʩDʥʨLQH OHDUQLQʧ DQG ʣ, ʭRROʬʠˈ��� ʻRU D ʩDʰRULʭ\ Rʦ
ʭʨH ʮʬH ʥDʬHʬ� D ODʥN Rʦ ʪʮʤOLʥO\ DYDLODʤOH GRʥʮʩHQʭDʭLRQ
UHQGHUHG ʭʨH ʭHDʩ ʮQDʤOH ʭR GHʭHUʩLQH ʭʨH HʯDʥʭ QDʭʮUH Rʦ ʭʨH
ʩHʭʨRGʬ ʭʨDʭ ʭʨH DOʧRULʭʨʩʬ GHʪOR\HGʠ��ʵ

ʿʨH ʪUHʥLʬH ʬʭDʧH Rʦ LʩʪOHʩHQʭDʭLRQ Rʦ ʭʨH ʬ\ʬʭHʩʬ
LGHQʭLʦLHG ʤ\ ʭʨH 6ʭDQʦRUGʟ1<8 ʭHDʩ YDULHG DʥURʬʬ ʭʨH ʥDʬHʬ� Dʬ
RQO\ ʦLʦʭ\ʟʭʨUHH ʮʬH ʥDʬHʬ� URʮʧʨO\ RQHʟʭʨLUG Rʦ ʭʨH ʭRʭDO� ZHUH ʦʮOO\
GHʪOR\HG�ZʨLOH ʭʨH UHʬʭ UHʩDLQHG LQ ʭʨH ʪODQQLQʧ RU ʪLORʭLQʧ ʬʭDʧHʬ
RU ZHUH RQO\ ʪDUʭLDOO\ GHʪOR\HGʠ��ʶ 6ʭLOO� ʭʨH ʭHDʩˊʬ ʦLQGLQʧ Rʦ �ʶʡ
ʮʬH ʥDʬHʬ DʥURʬʬ ʭʨH ʦHGHUDO ʧRYHUQʩHQʭ Dʭ OHDʬʭ ʬʮʧʧHʬʭʬ D
ʪODʮʬLʤOH ʮʪʪHU ʤRʮQG Rʦ ʭʨH ʥʮUUHQʭ HʯʭHQʭ Rʦ ʮʬHʬ Rʦ ʩDʥʨLQH
OHDUQLQʧ Dʭ ʭʨH ʦHGHUDO OHYHOʠ 2ʤYLRʮʬO\� ʬʭLOO ʩRUH ʮʬHʬ HʯLʬʭ Dʭ ʭʨH
ʬʭDʭH DQG ORʥDO ʧRYHUQʩHQʭ OHYHOʬʠ ˀH ʥDQQRʭ ʪʮUʪRUʭ ʭR ʥʨURQLʥOH
DOO LQʬʭDQʥHʬ Rʦ DGʩLQLʬʭUDʭLYHʩDʥʨLQH OHDUQLQʧ LQ ʭʨLʬ DUʭLʥOH� ʤʮʭ
LQʬʭHDG ZH ʪURYLGH D UDQʧH Rʦ HʯDʩʪOHʬ ʭR ʥRQYH\ ʭʨH YDULHʭ\ Rʦ
ʮʬHʬ ʭR ZʨLʥʨ ʩDʥʨLQH OHDUQLQʧ Lʬ ʤHLQʧ ʪʮʭ ʤ\ YDULRʮʬ DʧHQʥLHʬ
ʭʨURʮʧʨRʮʭ ʭʨH 8QLʭHG 6ʭDʭHʬʠ

,ʭ Lʬ UHYHDOLQʧ ʭʨDʭ� DʩRQʧ ʭʨH ʮʬH ʥDʬHʬ ʭʨH 6ʭDQʦRUGʟ1<8
ʭHDʩ LGHQʭLʦLHG� URʮʧʨO\ RQHʟʭʨLUG ZHUH GHYRʭHG ʭR HQʦRUʥHʩHQʭ
ʭDUʧHʭLQʧˋʭʨDʭ Lʬ� ʨHOʪLQʧ ʭR LGHQʭLʦ\ ʥDʬHʬ Rʦ ʪRʬʬLʤOH ʦUDʮG RU
UHʧʮODʭRU\ YLRODʭLRQʬ LQ D ZD\ ʭʨDʭ ZRʮOG ʭʨHQ DOORZ ʨʮʩDQ
DʮGLʭRUʬ RU LQʬʪHʥʭRUʬ ʭR ʦROORZ ʮʪ DQG LQYHʬʭLʧDʭHʠ��� ʿʨH UHʬHDUʥʨ
ʭHDʩ DOʬR ʦRʮQG ʭʨDʭ ʭʨH ʪROLʥ\ DUHD ZLʭʨ ʭʨH ʩRʬʭ ʦUHʫʮHQʭ ʮʬH Rʦ
ʣ, ZDʬ ODZ HQʦRUʥHʩHQʭ� ZʨLʥʨ ʩDGH ʮʪ URʮʧʨO\ RQHʟʦLʦʭʨ Rʦ ʭʨH
ʭRʭDO ʮʬH ʥDʬHʬʠ��ʡ ˀH ʭʨʮʬ ʦLUʬʭ ʪURʥHHG LQ ʭʨH QHʯʭ ʬHʥʭLRQ ʭR
ʪURYLGH LOOʮʬʭUDʭLYH LQʬʭDQʥHʬ Rʦ ʩDʥʨLQH OHDUQLQʧ ʮʬHG LQ ʭʨH
ʥRQʭHʯʭ Rʦ HQʦRUʥHʩHQʭʠ ˀH ʭʨHQ ʪURʥHHG ZLʭʨ HʯDʩʪOHʬ LQ
ʧRYHUQʩHQʭ ʬHUYLʥHʬ DQG ʪURʧUDʩ DGʩLQLʬʭUDʭLRQʠ ʻLQDOO\� ZH ʭʮUQ
ʭR D GLʬʥʮʬʬLRQ Rʦ ʬRʩH Rʦ ʭʨHʩHULʭʬ� ʥRQʭURYHUʬLHʬ� DQG OHʧDO LʬʬʮHʬ
ʬʮUURʮQGLQʧ ʭʨH ʮʬH Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH LQ ʭʨH DGʩLQLʬʭUDʭLYH
ʬHʭʭLQʧʠ 2ʮU GLʬʥʮʬʬLRQ ʭʨURʮʧʨRʮʭ DOO ʭʨUHH ʬHʥʭLRQʬ LQʥOʮGHʬ

��� ʡG�
��� ʺDQʼR� 5HʩDUNʬ Dʭ ʭʨH ʡ�ʬʭ 3OHQDU\ 6HʬʬLRQ Rʦ ʭʨH ʣGʩLQLʬʭUDʭLYH ʹRQʦHUHQʥH Rʦ

ʭʨH 8QLʭHG 6ʭDʭHʬ ʝʽʮQH ��� ���ʢʞ ʝʭUDQʬʥULʪʭ RQ ʦLOH ZLʭʨ DʮʭʨRUʬʞʠ
��ʵ 6HH (1*6ʿ520 (ʿ ʣ/ʠ� VXSUD QRʭH ��� Dʭ ��ʠ
��ʶ ʡG� Dʭ ��ʠ
��� ʡG� Dʭ �ʡʠ
��ʡ ʡG�
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HʯDʩʪOHʬ RʦʩDʥʨLQH OHDUQLQʧ DQG RʭʨHU DOʧRULʭʨʩLʥ ʭRROʬ GHʪOR\HG
Dʭ ʭʨH ʦHGHUDO� ʬʭDʭH� DQG ORʥDO OHYHOʬ Rʦ ʧRYHUQʩHQʭʠ

$� (QʤRUFHPHQW

,ʭ Lʬ D ʥRʩʩRQ UHʦUDLQ ʭʨDʭ DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ ʨDYH
ʩRUH ʪURʤOHʩʬ ʭR GHDO ZLʭʨ ʭʨDQ ʭʨH\ ʨDYH UHʬRʮUʥHʬ ʭR ʬROYHʠ
3HUʨDʪʬ QRZʨHUH ʥRʮOG ʭʨLʬ UHʦUDLQ ʤH ʩRUH DʥʥʮUDʭH ʭʨDQ LQ ʭʨH
ʥRQʭHʯʭ Rʦ DGʩLQLʬʭUDʭLYH HQʦRUʥHʩHQʭʠ ʣʧHQʥLHʬ ʨDYH D OLʩLʭHG
QʮʩʤHU Rʦ DʮGLʭRUʬ� LQʬʪHʥʭRUʬ� DQG RʭʨHU HQʦRUʥHʩHQʭ ʪHUʬRQQHO
ZʨR ʩʮʬʭ RYHUʬHH D YDʬʭ QʮʩʤHU Rʦ LQGLYLGʮDOʬ DQG ʤʮʬLQHʬʬHʬ
ʭR HQʬʮUH ʭʨHLU ʥRʩʪOLDQʥH ZLʭʨ ʩ\ULDG ʪDʧHʬ Rʦ ODZʬ DQG
UHʧʮODʭLRQʬʠ ʿʨH ʦHGHUDO 2ʥʥʮʪDʭLRQDO 6DʦHʭ\ DQG ʼHDOʭʨ
ʣGʩLQLʬʭUDʭLRQ� ʦRU LQʬʭDQʥH� ʨDʬ QR ʩRUH ʭʨDQ DʤRʮʭ ʭZR
ʭʨRʮʬDQG LQʬʪHʥʭRUʬ ZʨR RYHUʬHH ʩRUH ʭʨDQ HLʧʨʭ ʩLOOLRQ
ZRUNʪODʥHʬ HʩʪOR\LQʧ DʤRʮʭ ��� ʩLOOLRQ ZRUNHUʬʠ��	 ʿR GHʪOR\
ʭʨHʬH OLʩLʭHG RYHUʬLʧʨʭ UHʬRʮUʥHʬ RʪʭLʩDOO\� DʧHQʥLHʬ QHHG ʭR
NQRZ ZʨLʥʨ ʤʮʬLQHʬʬHʬ RU LQGLYLGʮDOʬ DUH ʩRʬʭ OLNHO\ ʭR UHʫʮLUH
RYHUʬLʧʨʭʠ 0DʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ ʥDQ ʪURYLGH ʦRUHʥDʬʭʬ Rʦ
ʭʨH OLNHOLʨRRG Rʦ YLRODʭLRQʬ� ʭʨʮʬ ʨHOʪLQʧ DʧHQʥLHʬ DOORʥDʭH
UHʬRʮUʥHʬ ʤHʭʭHU ZʨHQ GHʥLGLQʧ ZʨLʥʨ UHʧʮODʭHG HQʭLʭLHʬ ʭR
ʭDUʧHʭ ʦRU ʨʮʩDQ LQʬʪHʥʭLRQ DQG DʮGLʭLQʧʠ

ʻRU HʯDʩʪOH� LQ ����� ʭʨH 8ʠ6ʠ ,QʭHUQDO 5HYHQʮH 6HUYLʥH
ʝ,56ʞ ʤHʧDQ GHYHORʪLQʧ ʩDʥʨLQHʟOHDUQLQʧ ULʬN ʭRROʬ ʭR LQʭHʧUDʭH
GDʭD ʦURʩ ʪULRU ʭDʯ UHʥRUGʬ� Dʬ ZHOO Dʬ GDʭD ʦURʩ RʭʨHU
ʧRYHUQʩHQʭ DʧHQʥLHʬ� ʭR ʨHOʪ Lʭ ʪUHGLʥʭ ʥDʬHʬ Rʦ ʪRʬʬLʤOH ʭDʯ
ʦUDʮG DQG ʪULRULʭL˅H ZʨLʥʨ ʭDʯʪD\HUʬ ʭR ʭDUʧHʭ ʦRU DʮGLʭLQʧʠ��

0RUH UHʥHQʭO\� ʭʨH ,56 GHYHORʪHG D ʩDʥʨLQHʟOHDUQLQʧ ʪURʧUDʩ
ʭʨDʭ ʮʬHʬ ʥUHGLʭ ʥDUG LQʦRUʩDʭLRQ DQG RʭʨHU ʭʨLUGʟʪDUʭ\ GDʭD ʭR
ʦRUHʥDʬʭ ʭʨH ʪURʤDʤLOLʭ\ Rʦ ʮQGHUUHʪRUʭLQʧ ʤ\ ʤʮʬLQHʬʬHʬʠ���

��� &RPPRQO\ ʢVHG 6WDWLVWLFV� 2ʹʹ83ʣʿ,21ʣ/ 6ʣʻ(ʿ< ʳ ʼ(ʣ/ʿʼ ʣʺ0,1ʠ�
ʨʭʭʪʬʷʴʴZZZʠRʬʨDʠʧRYʴRʬʨʬʭDʭʬʴʥRʩʩRQʬʭDʭʬʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶʿ((ʟ8˂/�˄ʠ

��ʢ 6HH ʽʣ1( 0ʣ5ʿ,1 ʳ 5,ʹʾ 6ʿ(3ʼ(1621� 5,6ʾʟ%ʣ6(ʺ ʹ2//(ʹʿ,21 02ʺ(/
ʺ(9(/230(1ʿ ʣ1ʺ ʿ(6ʿ,1* �ʵ� ʝʽʮQH ʡ� ���ʶʞ� ʨʭʭʪʷʴʴZZZʠLUʬʠʧRYʴʪʮʤʴLUʬʟʬRLʴ�ʶʬʭHʪʨHQ
ʬRQʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʻ<ˁʟʹʼʺ�˄ʸ ʺʣ9,ʺ ʺ(%ʣ55 ʳ 0ʣ85< ʼʣ5ˀ22ʺ� 5(/ʣʿ,21ʣ/
0,1,1* ʻ25 ʹ203/,ʣ1ʹ( 5,6ʾ ��� ʝʽʮQH �� ���ʵʞ� ʨʭʭʪʷʴʴZZZʠLUʬʠʧRYʴʪʮʤʴLUʬʟʬRLʴ�ʵGHʤDUUʠʪGʦ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ5ʶˁ/ʟ*6/6˄ʠ

�ʵ� 6HH ʹʨULʬ ˀDʧQHU Hʭ DOʠ� ʡ56 3ROLF\ ʡPSOHPHQWDWLRQ 7KURXJK 6\VWHPV
3URJUDPPLQJ/DFNV7UDQVSDUHQF\ DQG3UHFOXGHV$GHʲXDWH5HYLHZ� LQ����ʣ118ʣ/5(325ʿʿ2
ʹ21*5(66 ʡ�� ʡ� ʝ����ʞ� ʨʭʭʪʷʴʴZZZʠLUʬʠʧRYʴʪʮʤʴLUʬʟʮʭOʴ����DUʥʩʬʪʶˏʪROLʥ\ʭʨUʮʪURʧUDʩʩLQʧ
ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ<�5�ʟʻʶ�ˎ˄ʸ 8ʠ6ʠ ʿ5(ʣ685< ,163(ʹʿ25 *(1ʠ ʻ25 ʿʣˁ ʣʺ0,1ʠ� ���ʵʟ��ʟ
���� ʿʼ( ,1ʻ250ʣʿ,21 5(325ʿ,1* ʣ1ʺ ʺ2ʹ80(1ʿ 0ʣʿʹʼ,1* ʹʣ6( 0ʣ1ʣ*(0(1ʿ 6<6ʿ(0
ʹ28/ʺ 12ʿ %( ʺ(3/2<(ʺ ʝ���ʵʞ� ʨʭʭʪʬʷʴʴZZZʠʭUHDʬʮU\ʠʧRYʴʭLʧʭDʴDʮGLʭUHʪRUʭʬʴ���ʵUHʪRUʭʬʴ
���ʵ�����ʦUʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʻ(ˁʵʟ**<ʿ˄ʸ Fʤ� /\QQOH\ %URZQLQʧ� &RPSXWHU 6FLHQWLVWV
:LHOG $UWLʤLFLDO ʡQWHOOLJHQFH WR %DWWOH 7Dʨ (YDVLRQ� 1ʠ<ʠ ʿ,0(6 ʝ2ʥʭʠ ʢ� ���ʶʞ� ʨʭʭʪʬʷʴʴZ
ZZʠQ\ʭLʩHʬʠʥRʩʴ���ʶʴ��ʴ��ʴʤʮʬLQHʬʬʴʥRʩʪʮʭHUʟʬʥLHQʭLʬʭʬʟZLHOGʟDUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʟʭRʟʤDʭʭOHʟ
ʭDʯʟHYDʬLRQʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ3ʺʵʽʟ%ʶˁ8˄ ʝGLʬʥʮʬʬLQʧ D ʬʭʮG\ ʭʨDʭ GHYHORʪHG DQ DUʭLʦLʥLDO
LQʭHOOLʧHQʥH ʭRRO ʭʨDʭ ʭʨH ,56 ʥRʮOG ʮʬH ʭR GHʭHʥʭ ʥHUʭDLQ ʭDʯ ʬʨHOʭHUʬ ʮʬHG ʤ\ ʥRUʪRUDʭH HQʭLʭLHʬʞʠ
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ʿʨH 6HʥʮULʭLHʬ DQG (ʯʥʨDQʧH ʹRʩʩLʬʬLRQ ʬLʩLODUO\ ʮʬHʬ
ʩDʥʨLQH OHDUQLQʧ DQG QDʭʮUDO ODQʧʮDʧH ʪURʥHʬʬLQʧ ʭR LGHQʭLʦ\
ʪRʭHQʭLDO LQʬʭDQʥHʬ Rʦ LQʬLGHU ʭUDGLQʧ� ˇʤDG DʪʪOHˈ LQYHʬʭʩHQʭ
DGYLʬHUʬ DQG ʤURNHUʬ� DQG DʥʥRʮQʭLQʧ DQG ʦLQDQʥLDO UHʪRUʭLQʧ
ʦUDʮGʠ�ʵ� 0HDQZʨLOH� ʭʨH ʦHGHUDO DʧHQʥ\ ʭʨDʭ RYHUʬHHʬ 0HGLʥDUH
UHOLHʬ LQ ʪDUʭ RQ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ ʭR ʨHOʪ Lʭ LGHQʭLʦ\
ʪRʬʬLʤOH OHDGʬ ʦRU Lʭʬ ʦUDʮG LQYHʬʭLʧDʭRUʬ ʭR ʪʮUʬʮHʠ�ʵ� ʻHGHUDO
LʩʩLʧUDʭLRQ DʧHQʥLHʬ ʨDYH DOʬR LQʥUHDʬLQʧO\ UHOLHG RQ DʮʭRʩDʭHG
ʪURʥHʬʬHʬ LQ LGHQʭLʦ\LQʧ� ʩRQLʭRULQʧ� DQG DʪʪUHʨHQGLQʧ
LʩʩLʧUDQʭʬ ZʨR DUH ʮQODZʦʮOO\ LQ ʭʨH 8QLʭHG 6ʭDʭHʬʠ�ʵ� ʣ UDQʧH Rʦ
RʭʨHU DʧHQʥLHʬ� LQʥOʮGLQʧ ʭʨH (QYLURQʩHQʭDO 3URʭHʥʭLRQ ʣʧHQʥ\�
ʭʨH ʺHʪDUʭʩHQʭ Rʦ /DʤRU� DQG ʭʨH ʹRQʬʮʩHU 3URGʮʥʭ 6DʦHʭ\
ʹRʩʩLʬʬLRQ� DUH ʥʮUUHQʭO\ GHYHORʪLQʧ RU GHʪOR\LQʧ DOʧRULʭʨʩʬ
ʭR ʪUHGLʥʭ UHʧʮODʭRU\ LQʦUDʥʭLRQʬ DʥURʬʬ D YDULHʭ\ Rʦ ʪROLʥ\
DUHDʬʠ�ʵʵ

/RʥDO ʧRYHUQʩHQʭʬ ʨDYH DOʬR HʩʤUDʥHG ʭʨH ʮʬH Rʦ DUʭLʦLʥLDO
LQʭHOOLʧHQʥH ʭR ʬʮʪʪRUʭ HʦʦRUʭʬ ʭR ʪURʩRʭH UHʧʮODʭRU\ ʥRʩʪOLDQʥHʠ ʿʨH
1HZ <RUN ʹLʭ\ ʻLUH ʺHʪDUʭʩHQʭ� ʦRU HʯDʩʪOH� ʮʬHʬ ʩDʥʨLQHʟ
OHDUQLQʧ DOʧRULʭʨʩʬ ʭR DOORʥDʭH DQG ʭDUʧHʭ D OLʩLʭHG QʮʩʤHU Rʦ
ʤʮLOGLQʧ LQʬʪHʥʭRUʬ ZʨR ʥʨHʥN ʦRU ʥRʩʪOLDQʥH ZLʭʨ ʦLUHʟUHODʭHG
RUGLQDQʥHʬʠ�ʵʶ ,Q ʹʨLʥDʧR� ʩDʥʨLQHʟOHDUQLQʧ ʭRROʬ DʬʬLʧQ ʨHDOʭʨ
LQʬʪHʥʭLRQʬ Rʦ UHʬʭDʮUDQʭʬ ʤDʬHG RQ DOʧRULʭʨʩLʥ ʦRUHʥDʬʭʬ Rʦ
HʬʭDʤOLʬʨʩHQʭʬ ʪRʬLQʧ ʭʨH ʧUHDʭHʬʭ ULʬNʬʠ�ʵ�

ʣ QʮʩʤHU Rʦ ʬʭDʭH DQG ORʥDO ODZ HQʦRUʥHʩHQʭ DʮʭʨRULʭLHʬ DOʬR
ʮʬH DOʧRULʭʨʩLʥ ʭRROʬˋʬRʩH RʦZʨLʥʨ DʪʪHDU ʭR ʤH ʤDʬHG RQʩDʥʨLQH
OHDUQLQʧˋZʨHQ GHʥLGLQʧ ZʨHUH ʭR ʬHQG ʧHQHUDO ʪROLʥH ʪDʭUROʬʠ
6ʭDUʭLQʧ ZLʭʨ D ZLGHO\ GLʬʥʮʬʬHG ʹRʩʪ6ʭDʭ LQLʭLDʭLYH LQ 1HZ <RUN
ʹLʭ\ LQ ʭʨH �ʢʢ�ʬ ʝZʨLʥʨ ZDʬ QRʭ ʤDʬHG RQʩDʥʨLQH OHDUQLQʧʞ� ʩDQ\

�ʵ� 6HH (1*6ʿ520 (ʿ ʣ/ʠ� VXSUD QRʭH ��� Dʭ ��ˆ�ʢʸ 3Dʩ ʾDUODQ ʳ ʽRH %DQNʩDQ�
$UWLʤLFLDO ʡQWHOOLJHQFH DQG WKH $GPLQLVWUDWLYH 6WDWH ZLWK *XHVWV 'DYLG (QJVWURP DQG &ULVWLQD
&HEDOORV� 6ʿʣ1ʠ /(*ʣ/ ʝ���ʢʞ� ʨʭʭʪʬʷʴʴODZʠʬʭDQʦRUGʠHGʮʴʬʭDQʦRUGʟOHʧDOʟRQʟʬLULʮʬʯʩʴDUʭL
ʦLʥLDOʟLQʭHOOLʧHQʥHʟDQGʟʭʨHʟDGʩLQLʬʭUDʭLYHʟʬʭDʭHʟZLʭʨʟʧʮHʬʭʬʟGDYLGʟHQʧʬʭURʩʟDQGʟʥULʬʭLQDʟ
ʥHʤDOORʬʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ8ʻ<�ʟ89/ʹ˄ʸ ʺDYLG ʻUHHʩDQ (QʧʬʭURʩ ʳ ʺDQLHO (ʠ ʼR�
$OJRULWKPLF $FFRXQWDELOLW\ LQ WKH $GPLQLVWUDWLYH 6WDWH� �ʡ <ʣ/(ʽʠ215(*ʠ ���� ���ˆ�ʢ ʝ����ʞʠ

�ʵ� ʺDYLG (QʧʬʭURʩ� 5HʩDUNʬ Dʭ ʭʨH ʡ�ʬʭ 3OHQDU\ 6HʬʬLRQ Rʦ ʭʨH ʣGʩLQLʬʭUDʭLYH
ʹRQʦHUHQʥH Rʦ ʭʨH 8QLʭHG 6ʭDʭHʬ ʝʽʮQH ��� ���ʢʞ ʝʭUDQʬʥULʪʭ RQ ʦLOH ZLʭʨ DʮʭʨRUʬʞʠ

�ʵ� ʣQLO ʾDOʨDQ� ʡPPLJUDWLRQ 3ROLFLQJ DQG ʠHGHUDOLVP 7KURXJK WKH /HQV Rʤ
7HFKQRORJ\� 6XUYHLOODQFH� DQG 3ULYDF\� ʡʵ 2ʼ,2 6ʿʠ /ʠ 5(9ʠ ���ʶ� ����ˆ�ʵ ʝ����ʞʸ VHH
DOVR (1*6ʿ520 (ʿ ʣ/ʠ� VXSUD QRʭH ��� Dʭ ��ˆ��ʠ
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ʪROLʥH GHʪDUʭʩHQʭʬ DʥURʬʬ ʭʨH 8QLʭHG 6ʭDʭHʬ ʨDYH ʭDNHQ D ʩRUH
ʬ\ʬʭHʩDʭLʥ DʪʪURDʥʨ ʭR DOORʥDʭLQʧ ODZ HQʦRUʥHʩHQʭ UHʬRʮUʥHʬ ʤ\
ʮʬLQʧ ʪHUʦRUʩDQʥH ʩHʭULʥʬ DQG GDʭD DQDO\ʬLʬʠ�ʵʡ

ʿRGD\� ʬLʩLODU ˇʩRQH\ʤDOOLQʧˈ HʦʦRUʭʬ LQʥOʮGH D YDULHʭ\
Rʦ ʪUHGLʥʭLYH ʪROLʥLQʧ ʭRROʬʠ�ʵ� 6RʩH Rʦ ʭʨHʬH ʭRROʬ ʨHOʪ ʪROLʥH
LGHQʭLʦ\ DUHDʬ Rʦ D ʥLʭ\ ʭʨDʭ ʨDYH D ʧUHDʭHU ʪURʪHQʬLʭ\ ʦRU ʥULʩH
DQG ʩD\ ʩHULʭ ʧUHDʭHU ʪROLʥH ʪDʭUROʬʠ ʻRU HʯDʩʪOH� ʭʨH ʹLʭ\ Rʦ
/Rʬ ʣQʧHOHʬ 3ROLʥH ʺHʪDUʭʩHQʭ ʨDʬ ʮʬHG D ʩDʥʨLQHʟOHDUQLQʧ
ʭRRO ʥDOOHG 5HDOʟʿLʩH ʣQDO\ʬLʬ ʹULʭLʥDO 5HʬʪRQʬH ʝ5ʣʹ5ʞʠ�ʵʢ ʣʭ
OHDʬʭ D GR˅HQ RU ʩRUH ʥLʭLHʬ ʮʬH D YHQGRUʟGHYHORʪHG ʬRʦʭZDUH
ʥDOOHG 3UHG3RO� ZʨLʥʨ UHOLHʬ RQ D ʪURʪULHʭDU\ DOʧRULʭʨʩ ʭR
LGHQʭLʦ\ ʬHʥʭLRQʬ Rʦ D ʥLʭ\ ʭʨDʭ ʩD\ ʤH ʩRUH ʪURQH ʭR ʥULʩLQDO
DʥʭLYLʭ\ ʬR ʭʨDʭ DGGLʭLRQDO ʪROLʥH UHʬRʮUʥHʬ ʥDQ ʤH DOORʥDʭHG ʭR
ʭʨRʬH DUHDʬʠ�ʶ� ʺR˅HQʬ Rʦ ʥLʭLHʬ ʨDYH DGRʪʭHG DQRʭʨHU ʭRRO�
6ʨRʭ6ʪRʭʭHU� ZʨLʥʨ UHOLHʬ RQ DOʧRULʭʨʩʬ ʭR ʪURʥHʬʬ ʬRʮQGʬ DQG
DOHUʭʬ ʪROLʥH ʭR ʭʨH ORʥDʭLRQʬ Rʦ ʬʨRRʭLQʧʬ ʤDʬHG RQ ʭʨH ʬRʮQG Rʦ
ʧʮQʦLUHʠ�ʶ� 6ʭLOO RʭʨHU DOʧRULʭʨʩLʥ ʭRROʬ� ʬʮʥʨ Dʬ ʭʨH 1HZ <RUN
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8QLʭHG 6ʭDʭHʬ UHʪRUʭHG ʮʬLQʧ D ʪURʧUDʩ OLNH ʹRʩʪ6ʭDʭʠ ʺʣ9,ʺ ˀ(,6%85ʺ (ʿ ʣ/ʠ�
32/,ʹ( ʻ281ʺʣʿ,215(325ʿʷ ʿʼ(*52ˀʿʼ 2ʻʹ2036ʿʣʿ ,1 ʣ0(5,ʹʣ1 32/,ʹ,1* ʝʣʪUʠ
���ʵʞ� ʨʭʭʪʬʷʴʴZZZʠUHʬHDUʥʨʧDʭHʠQHʭʴʪURʦLOHʴʽDʩHʬʟˀLOOLʬʟʶʴʪʮʤOLʥDʭLRQʴ�ʶ���ʢʶ�ʵˏʿʨH
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021(<%ʣ// ʻ25 *29(510(1ʿ ʝʽLʩ 1ʮʬʬOH ʳ 3HʭHU 2Uʬ˅Dʧ HGʬʠ� �G HGʠ ���ʶʞʠ ʻRU D
GLʬʭLQʥʭLRQ ʤHʭZHHQ ʪODʥHʟʤDʬHG DQG ʪHUʬRQʟʤDʬHG ʪUHGLʥʭLRQ LQ ʪROLʥLQʧ ʬ\ʬʭHʩʬ� ʬHH
˘QʧHO ʺ˖D˅� 1HZ ʣRUN &LW\ 3ROLFH 'HSDUWPHQW 6XUYHLOODQFH 7HFKQRORJ\� %5(11ʣ1 ʹʿ5ʠ
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ʪROLʥHʟGDʭDʟDQDO\ʬLʬʟDOʧRULʭʨʩʟʩLQRULʭ\ʟUHʪRUʭʠ

�ʶ� 5DQG\ 5LHODQG� $UWLʤLFLDO ʡQWHOOLJHQFH ʡV 1RZ ʢVHG WR 3UHGLFW &ULPH� %XW ʡV
LW %LDVHGʪ� 60,ʿʼ621,ʣ1 ʝ0DUʠ ʶ� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʬʩLʭʨʬRQLDQʩDʧʠʥRʩʴLQQRYDʭLRQʴ
DUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʟLʬʟQRZʟʮʬHGʟʪUHGLʥʭʟʥULʩHʟLʬʟLʭʟʤLDʬHGʟ���ʢ����ʡʴ ˃ʨʭʭʪʬʷʴʴʪHU
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Fʤ� 8QLʭHG 6ʭDʭHʬ Yʠ ʹʮUU\� ʢ�ʶ ʻʠ�G ���� �ʵʡ ʝʵʭʨ ʹLUʠ ����ʞ ʝˀLONLQʬRQ� ʽʠ�
GLʬʬHQʭLQʧʞ ʝˇˀʨLOH ʪUHGLʥʭLYH ʪROLʥLQʧ ʪURʧUDʩʬ DUH ʬʮʤʰHʥʭ ʭR ʩRGLʦLʥDʭLRQ DQG
GLʦʦHU LQ ʭʨHLU GHʭDLOʬ� ʭʨH\ ʬʨDUH D ʥRʩʩRQ ʪUHʩLʬHʷ ʭʨURʮʧʨ ʬʩDUʭ ʪROLʥLHʬ� ODZ
HQʦRUʥHʩHQʭ ʥDQ DʦʦLUʩDʭLYHO\ ʪUHYHQʭ ʥULʩH ʦURʩ ʨDʪʪHQLQʧ� UDʭʨHU ʭʨDQ ʰʮʬʭ
ʬROYH Lʭʠˈʞʠ
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DUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʟʪDʭʭHUQL˅UʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʴʺ�/�ʟʶ˂ʢ<˄ʠ
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ʪHUʪHʭUDʭRUʬ ʤ\ LQʭHʧUDʭLQʧ LQʦRUʩDʭLRQ� GHʭHʥʭLQʧ ʪDʭʭHUQʬ LQ
ʥULʩH LQʥLGHQʭʬ� DQG ʦLQGLQʧ OLQNDʧHʬ ʤHʭZHHQ LQʥLGHQʭʬʠ���

5HʥHQʭ UHʪRUʭʬ LQGLʥDʭH ʭʨDʭ ʭʨH ʻHGHUDO %ʮUHDʮ Rʦ
,QYHʬʭLʧDʭLRQ� ,ʩʩLʧUDʭLRQ DQG ʹʮʬʭRʩʬ (QʦRUʥHʩHQʭ� 8ʠ6ʠ 3RʬʭDO
,QʬʪHʥʭLRQ 6HUYLʥH� DQG ʨʮQGUHGʬ Rʦ ʬʭDʭH DQG ORʥDO ODZ HQʦRUʥHʩHQʭ
DʧHQʥLHʬ DUH ʮʬLQʧ ʦDʥLDO UHʥRʧQLʭLRQ ʭRROʬ ʩDUNHʭHG ʤ\ ʪULYDʭHʟ
ʬHʥʭRU ʦLUʩʬ LQ DQ HʦʦRUʭ ʭR LGHQʭLʦ\ ʥULʩLQDO ʬʮʬʪHʥʭʬʠ��� ,Q0D\ ���ʢ�
6DQ ʻUDQʥLʬʥR ʤHʥDʩH ʭʨH ʦLUʬʭ ʩDʰRU 8ʠ6ʠ ʥLʭ\ ʭR ʪODʥH UHʬʭULʥʭLRQʬ
RQ ODZ HQʦRUʥHʩHQʭˊʬ ʮʬH Rʦ ʦDʥLDO UHʥRʧQLʭLRQ DQG RʭʨHU ʬʮUYHLOODQʥH
ʭRROʬʠ��� ,Q OLʧʨʭ Rʦ ʨHLʧʨʭHQHG ʥRQʥHUQʬ DʤRʮʭ UDʥLDO GLʬʥULʩLQDʭLRQ
ʤ\ ODZHQʦRUʥHʩHQʭ RʦʦLʥHUʬ� D QʮʩʤHU Rʦ ʭHʥʨQRORʧ\ ʥRʩʪDQLHʬ� ʬʮʥʨ
Dʬ ʣʪʪOH� 0LʥURʬRʦʭ� DQG ,%0� DQQRʮQʥHG LQ ʽʮQH ���� ʭʨDʭ ʭʨH\
ZRʮOG ʨDOʭ ʬDOHʬ Rʦ ʭʨHLU ʦDʥLDO UHʥRʧQLʭLRQ ʭHʥʨQRORʧLHʬ ʭR ʪROLʥH
GHʪDUʭʩHQʭʬʠ��� ʣOʭʨRʮʧʨ D QʮʩʤHU Rʦ RʭʨHU ʪURYLGHUʬ ʨDYH
ʥRQʭLQʮHG ʭR RʦʦHU ʬʮʥʨ ʭRROʬ ʭR ODZ HQʦRUʥHʩHQʭ DʧHQʥLHʬ���� D
ʧURZLQʧ QʮʩʤHU Rʦ ʥLʭLHʬ ʬʮʥʨ Dʬ %RʬʭRQ� 0LQQHDʪROLʬ� 6DQ
ʻUDQʥLʬʥR� 2DNODQG� DQG 3RUʭODQG ʨDYH HQDʥʭHG UHʬʭULʥʭLRQʬ ʭR NHHʪ
ʭʨHLU ʪROLʥH ʦRUʥHʬ ʦURʩ ʮʬLQʧ ʦDʥLDO UHʥRʧQLʭLRQ ʭHʥʨQRORʧ\ˋHLʭʨHU
LQ ʤRG\ ʥDʩHUDʬ RU ʩRUH ʧHQHUDOO\ˋDʩLG ʨHLʧʨʭHQHG ʥRQʥHUQʬ
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DʤRʮʭ ʪULYDʥ\ YLRODʭLRQʬ DQG UDʥLDO ʤLDʬʠ�ʶ� 6ʭDʭH OHʧLʬODʭʮUHʬ LQ
9LUʧLQLD� ʹDOLʦRUQLD� 1HZ <RUN� 1HZ ʼDʩʪʬʨLUH� 2UHʧRQ� DQG
9HUʩRQʭ ʨDYH DOʬR ʥʮUʤHG RU ʤDQQHG ODZ HQʦRUʥHʩHQʭ ʮʬH Rʦ ʦDʥLDO
UHʥRʧQLʭLRQ ʬRʦʭZDUHʠ�ʶʢ ʣʭ ʭʨH ʦHGHUDO OHYHO� D QʮʩʤHU Rʦ ʪROLʥH
UHʦRUʩ ʤLOOʬ ZRʮOG ʪUHYHQʭ ʦHGHUDO ODZ HQʦRUʥHʩHQʭ DʧHQʥLHʬ ʦURʩ
ʮʬLQʧ ʦDʥLDO UHʥRʧQLʭLRQ ʭRROʬʠ��� ʿʨRʬH ʭRROʬ� ʨRZHYHU� ʥRQʭLQʮH ʭR
DʭʭUDʥʭ LQʭHUHʬʭ ʦURʩ ʧRYHUQʩHQʭ� QRʭZLʭʨʬʭDQGLQʧ ʭʨH LQʥUHDʬHG
ʬʥUʮʭLQ\ʠ ʣ ʬʮUYH\ Rʦ ʦHGHUDO DʧHQʥLHʬ ʦRʮQG ʭʨDʭ Dʭ OHDʬʭ HLʧʨʭHHQ
DʧHQʥLHʬ ʮʬHG ʦDʥLDO UHʥRʧQLʭLRQ ʬ\ʬʭHʩʬ LQ ����� DQG Dʭ OHDʬʭ ʭHQ
ʪODQ ʭR HʯʪDQG ʭʨHLU ʮʬH Rʦ ʦDʥLDO UHʥRʧQLʭLRQ RYHU ʭʨH QHʯʭ ʦHZ \HDUʬ�
ODUʧHO\ ʦRU ODZ HQʦRUʥHʩHQʭ DQG QDʭLRQDO ʬHʥʮULʭ\ ʪʮUʪRʬHʬʠ���

%� 6HUYLFH 'HOLYHU\ DQG 3URJUDP $GPLQLVWUDWLRQ

ʽʮʬʭ Dʬ ʥLʭ\ ʪROLʥH GHʪDUʭʩHQʭʬ ʨDYH GHʪOR\HG ʩDʥʨLQHʟ
OHDUQLQʧ ʭRROʬ ʭR DʬʬLʬʭ ZLʭʨ ODZ HQʦRUʥHʩHQʭ HʦʦRUʭʬ� ʥLʭLHʬ DUH
DOʬR ʮʬLQʧ ʩDʥʨLQH OHDUQLQʧ ʭR ʬʮʪʪRUʭ RʭʨHU NH\ ʧRYHUQʩHQʭDO
ʦʮQʥʭLRQʬʠ��� ʿR ʩDQDʧH D YDULHʭ\ Rʦ DOʧRULʭʨʩLʥ HʦʦRUʭʬ� 1HZ <RUN
ʹLʭ\ ʨDʬ HʬʭDʤOLʬʨHG DQ HQʭLUH 2ʦʦLʥH Rʦ ʺDʭD ʣQDO\ʭLʥʬ� ZʨLʥʨ
ZRUNʬ ʭR LQʭHʧUDʭH GDʭD ʦURʩ DʥURʬʬ ʭʨH ʥLʭ\ DQG GHYHORʪ D YDULHʭ\
Rʦ ˇDQDO\ʭLʥʬ ʭRROʬ ʭR ʪULRULʭL˅H ULʬN ʩRUH ʬʭUDʭHʧLʥDOO\� GHOLYHU
ʬHUYLʥHʬ ʩRUH HʦʦLʥLHQʭO\� HQʦRUʥH ODZʬ ʩRUH HʦʦHʥʭLYHO\ DQG
LQʥUHDʬH ʭUDQʬʪDUHQʥ\ʠˈ��� 2ʭʨHU ʥLʭLHʬ ʨDYH ʬLʩLODUO\ ʥUHDʭHG
ʬʪHʥLDO RʦʦLʥHʬ RU ʭHDʩʬ GHYRʭHG ʭR GDʭD DQDO\ʬLʬ DQG ʪUHGLʥʭLRQʠ��ʵ

�ʶ� 6HH 6LGQH\ ʻʮʬʬHOO� 7KH 1HʨW 7DUJHW ʤRU D ʠDFLDO 5HFRJQLWLRQ %DQʪ 1HZ ʣRUN�
ˀ,5(ʺ ʝʽDQʠ ��� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠZLUHGʠʥRʩʴʬʭRU\ʴQHʯʭʟʭDUʧHʭʟʦDʥLDOʟUHʥRʧQLʭLRQʟʤDQʟ
QHZʟ\RUNʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ*3/ʵʟ�3ʣ<˄ʸ /LʤRU ʽDQ\� 0LQQHDSROLV 3DVVHV 5HVWULFWLYH
%DQ RQ ʠDFLDO 5HFRJQLWLRQ ʢVH E\ 3ROLFH� 2WKHUV� 6ʿʣ5 ʿ5,%ʠ ʝʻHʤʠ ��� ����ʞ�
ʨʭʭʪʬʷʴʴZZZʠʬʭDUʭULʤʮQHʠʥRʩʴʩLQQHDʪROLʬʟʪDʬʬHʬʟUHʬʭULʥʭLYHʟʤDQʟRQʟʦDʥLDOʟUHʥRʧQLʭLRQʟ
ʮʬHʟʤ\ʟʪROLʥHʟRʭʨHUʬʴ������ʶʶ�ʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�9�ʡʟ<5ʹʽ˄ʸ VHH DOVR ʽRʬHʪʨ ʹʨRL�
2ʤʤLFDOV ʧDOWLQJ ʠDFLDO 5HFRJQLWLRQ 6\VWHP WKDW ʡGHQWLʤLHG /DʤD\HWWH 6ʲXDUH 3URWHVWHU�
ʼ,// ʝ0D\ ��� ����ʞ� ʨʭʭʪʬʷʴʴʭʨHʨLOOʠʥRʩʴʨRʩHQHZʬʴʬʭDʭHʟZDʭʥʨʴʶʶʵ���ʟRʦʦLʥDOʬʟʨDOʭLQʧʟ
ʦDʥLDOʟUHʥRʧQLʭLRQʟʬ\ʬʭHʩʟʭʨDʭʟLGHQʭLʦLHGʟODʦD\HʭʭH ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʣʶ(ʼʟ/ʽʹ0˄
ʝGLʬʥʮʬʬLQʧ GLʬʥRQʭLQʮDʭLRQ Rʦ ʺʠʹʠʟDUHD ʦDʥLDO UHʥRʧQLʭLRQ ʪURʧUDʩʞʠ

�ʶʢ 6HH ʺHQLʬH /DYRLH� 9LUJLQLD /DZPDNHUV %DQ 3ROLFH ʢVH Rʤ ʠDFLDO 5HFRJQLWLRQ�
ʣ%ʹ1(ˀ6 ʝ0DUʠ �ʢ� ����ʞ� ʨʭʭʪʬʷʴʴDʤʥQHZʬʠʧRʠʥRʩʴ3ROLʭLʥʬʴZLUH6ʭRU\ʴYLUʧLQLDʟODZʩDNHUʬʟ
ʤDQʟʪROLʥHʟʦDʥLDOʟUHʥRʧQLʭLRQʟʡ�ʡʶ�ʡ�ʶ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ199ʵʟʼ55˂˄ʠ

��� 6HH ʿDʭH 5\DQʟ0RʬOH\� :H &RXOG 6HH ʠHGHUDO 5HJXODWLRQ RQ ʠDFH
5HFRJQLWLRQ DV (DUO\ DV 1HʨW :HHN� 0,ʿ ʿ(ʹʼʠ 5(9ʠ ʝ0D\ ��� ����ʞ�
ʨʭʭʪʬʷʴʴZZZʠʭHʥʨQRORʧ\UHYLHZʠʥRʩʴ����ʴ�ʶʴ��ʴ���ʶ�ʶʶʴDʩD˅RQʟʦDʥHʟUHʥRʧQLʭLRQʟ
ʦHGHUDOʟʤDQʟʪROLʥHʟUHʦRUʩʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴˁ�ʶ˂ʟʾʢ˂ʺ˄ʠ

��� 8ʠ6ʠ *29ˊʿ ʣʹʹ281ʿʣ%,/,ʿ< 2ʻʻʠ� *ʣ2ʟ��ʟʶ��� ʻʣʹ,ʣ/ 5(ʹ2*1,ʿ,21
ʿ(ʹʼ12/2*<ʷ ʹ855(1ʿ ʣ1ʺ 3/ʣ11(ʺ 86(6 %< ʻ(ʺ(5ʣ/ ʣ*(1ʹ,(6 ��ˆ�ʵ� ��ˆ�ʡ ʝ����ʞ�
ʨʭʭʪʬʷʴʴZZZʠʧDRʠʧRYʴDʬʬHʭʬʴʧDRʟ��ʟʶ��ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ<ʡʿˁʟˎʣʽ�˄ʠ

��� 6HH� H�J�� ʼDQQDʨ %ORʥʨʟˀHʨʤD� $FFHVV WR $OJRULWKPV� �� ʻ25ʺʼʣ0 /ʠ 5(9ʠ
���ʶ� ��ʡ�ˆ�� ʝ����ʞʠ

��� $ERXW WKH 2ʤʤLFH Rʤ 'DWD $QDO\WLFV� 1<ʹ ʣ1ʣ/<ʿ,ʹ6� ʨʭʭʪʬʷʴʴZZZ�ʠQ\ʥʠ
ʧRYʴʬLʭHʴRʪHUDʭLRQʬʴUHʬHDUʥʨʴʩD\RUʟRʦʦLʥHʟRʦʟGDʭDʟDQDO\ʭLʥʬʠʪDʧH ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʺ39ʟʻ��ʵ˄ʠ

��ʵ 6HH� H�J�� $QDO\WLFV 7HDP� ʹ,ʿ< 2ʻ %26ʠ� ʨʭʭʪʬʷʴʴZZZʠʤRʬʭRQʠʧRYʴGHʪDUʭʩ
HQʭʬʴDQDO\ʭLʥʬʟʭHDʩ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʻ�ʶ�ʟʢʣʽʺ˄ʸ 'DWD 6FLHQFH� ʹ,ʿ< 2ʻ ʹʼ,ʠ� ʨʭʭʪʬʷʴʴ



��ʵ %522./ʣ1 /$: 5(9ʡ(: ˃9ROʠ ��ʷ�

/Rʬ ʣQʧHOHʬ ʨDʬ HʬʭDʤOLʬʨHG D ʺDʭD 6ʥLHQʥH ʻHGHUDʭLRQ� D ʦRUʩDO
ʪDUʭQHUʬʨLʪ ZLʭʨ ORʥDO ʥROOHʧHʬ DQG ʮQLYHUʬLʭLHʬ DLʩLQʧ ʭR
ʪURʩRʭH ˇʪUHGLʥʭLYH ʠ ʠ ʠ DQDO\ʬLʬ ʭʨDʭ ZLOO ʨHOʪ GULYH GDʭD GULYHQ
GHʥLʬLRQ ʩDNLQʧ ZLʭʨLQ ʭʨH ʥLʭ\ʠˈ��� 6LʩLODUO\� ʹʨLʥDʧR ZRUNHG
ZLʭʨ D ʥRQʬRUʭLʮʩ Rʦ ʮQLYHUʬLʭ\ ʪDUʭQHUʬ ʭR ʥUHDʭH D 6ʩDUʭʺDʭD
3ODʭʦRUʩ ʭʨDʭ ʨHOʪʬ ʦDʥLOLʭDʭH ʭʨH ʮʬH Rʦ ʩDʥʨLQH OHDUQLQʧ LQ
ʬʮʪʪRUʭ Rʦ ʥLʭ\ ʬHUYLʥHʬʠ���

/RʥDO ʧRYHUQʩHQʭʬ ʨDYH HʩʪOR\HG ʩDʥʨLQHʟOHDUQLQʧ ʭRROʬ
ʦRU D YDULHʭ\ Rʦ ʪʮUʪRʬHʬ UHODʭHG ʭR ʬHUYLʥH GHOLYHU\ DQG ʪURʧUDʩ
DGʩLQLʬʭUDʭLRQʠ %Rʭʨ ʹʨLʥDʧR DQG ˀDʬʨLQʧʭRQ� ʺʠʹʠ� DUH ʮʬLQʧ
ʩDʥʨLQH OHDUQLQʧ ʭR RʪʭLʩL˅H URGHQʭ ʤDLʭ ʪODʥHʩHQʭ ʭʨURʮʧʨRʮʭ
ʭʨHLU ʥLʭLHʬʠ��� ,Q ʻOLQʭ� 0LʥʨLʧDQ� ʦROORZLQʧ D ʩDʰRU ʦLDʬʥR LQ ʭʨH
ʩDQDʧHʩHQʭ Rʦ ʭʨH ʥLʭ\ˊʬ ZDʭHU ʬʮʪʪO\� RʦʦLʥLDOʬ ʨDYH ʤHQHʦLʭHG
ʦURʩ ʩDʥʨLQHʟOHDUQLQʧ ʪUHGLʥʭLRQʬ ʭR LGHQʭLʦ\ ʪULRULʭLHʬ ʦRU
UHʪODʥLQʧ ʪLʪHʬ ʥRQʭULʤʮʭLQʧ ʭR OHDG ʥRQʭDʩLQDʭLRQ LQ ʨRʩHʬ
ʭʨURʮʧʨRʮʭ ʭʨH ʥLʭ\ʠ��	 ʽRʨQʬRQ ʹRʮQʭ\� ʾDQʬDʬ ʨDʬ ʮʬHG
DOʧRULʭʨʩLʥ GHʭHUʩLQDʭLRQʬ Rʦ ULʬN ʭR GHʭHUʩLQH ʨRZ ʭR DOORʥDʭH Lʭʬ
ʬRʥLDO ʬHUYLʥH ʥRʮQʬHORUʬ DQG ʩHQʭDO ʨHDOʭʨ ʪURʦHʬʬLRQDOʬʠ��

ʣOOHʧʨHQ\ ʹRʮQʭ\ LQ 3HQQʬ\OYDQLD ʨDʬ UHOLHG RQ ʩDʥʨLQH OHDUQLQʧ
ʭR ʨHOʪ ʬʥUHHQ ʪʨRQH UHʦHUUDOʬ ʩDGH ʭR ʭʨH ʥRʮQʭ\ˊʬ ʥʨLOG ʪURʭHʥʭLYH
ʬHUYLʥHʬ ʨRʭOLQH ʦRU ULʬN Rʦ ʦʮʭʮUH DʤʮʬH RU QHʧOHʥʭ DQG ʭʨHQ ʭR
DʬʬHʬʬ ZʨLʥʨ ʥRʩʪODLQʭʬ ʩLʧʨʭ ʩHULʭ ʦʮUʭʨHU LQʭHUYHQʭLRQʠ���

ʣUʭLʦLʥLDO LQʭHOOLʧHQʥH Lʬ DOʬR ZRUNLQʧ RQ ʭʨH ʧURʮQG ʭR ʨHOʪ
ʩDNH URDGZD\ʬ ʬDʦHʠ ,Q /Rʬ ʣQʧHOHʬ� ʭUDʦʦLʥ OLʧʨʭʬ RʪHUDʭH
DʮʭRʩDʭLʥDOO\ ʤDʬHG RQ DʩDʥʨLQHʟOHDUQLQʧ ʬ\ʬʭHʩ ʭʨDʭ RʪʭLʩL˅Hʬ
ʦRU ʥRQʧHʬʭLRQ DYRLGDQʥH ʮʬLQʧ GDʭD ʦHG ʤ\ D QHʭZRUN Rʦ ʬHQʬRUʬ

ZZZʠʥʨLʥDʧRʠʧRYʴʥLʭ\ʴHQʴGHʪʭʬʴGRLʭʴʪURYGUʬʴGDʭDˏʬʥLHQʥHʬʠʨʭʩO ˃ʨʭʭʪʬʷʴʴ ʪHUʩDʠʥʥʴʵ3�5ʟ
9ˎʢ�˄ʠ

��ʶ $ERXW ʢV� ʺʣʿʣ 6ʹ,(1ʹ(� ʨʭʭʪʬʷʴʴGDʭDʬʥLHQʥHʦHGHUDʭLRQʠODʥLʭ\ʠRUʧʴDʤRʮʭʟʮʬ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ*<�9ʟʡʢ˂ʿ˄ʠ

��� ʣʬʨ ʹHQʭHU 0D\RUˊʬ ʹʨDOOHQʧH 5HʬHDUʥʨ ʿHDʩ� &KLFDJRʥV 6PDUW'DWD
3ODWʤRUPʟ 3LRQHHULQJ 2SHQ 6RXUFH 0XQLFLSDO $QDO\WLFV� ʺʣʿʣʟ60ʣ5ʿ ʹ,ʿ< 62/6ʠ ʝʽDQʠ ��
���ʵʞ� ʨʭʭʪʷʴʴGDʭDʬʩDUʭʠDʬʨʠʨDUYDUGʠHGʮʴQHZʬʴDUʭLʥOHʴʥʨLʥDʧRʟʩD\RUʬʟʥʨDOOHQʧHʟ��ʡ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ3�1ʡʟ<ʡ*ʽ˄ʠ

��ʡ /LQGD 3RRQ� :LOO &LWLHV (YHU 2XWVPDUW 5DWVʪ� ʹ,ʿ</ʣ% ʝʣʮʧʠ ʢ� ���ʡʞ�
ʨʭʭʪʬʷʴʴZZZʠʥLʭ\ODʤʠʥRʩʴʬROʮʭLRQʬʴ���ʡʴ��ʴʬʩDUʭʟʥLʭLHʬʟʦLʧʨʭʟUDʭʟLQʦHʬʭDʭLRQʬʟʤLʧʟ
GDʭDʴʶ�ʶʵ�ʡʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�6ʢʻʟ516ʶ˄ʠ

��� *DʤH ʹʨHUU\� *RRJOH� ʢʦ0 WR %XLOG 'LJLWDO 7RROV ʤRU ʠOLQW :DWHU &ULVLV�
81,9ʠ 2ʻ 0,ʹʼʠ 1(ˀ6 ʝ0D\ �� ����ʞ� ʨʭʭʪʷʴʴQʬʠʮʩLʥʨʠHGʮʴQHZʴʩʮOʭLʩHGLDʴYLGHRʬʴ��ʡ��ʟ
ʧRRʧOHʟʮʟʩʟʭRʟʤʮLOGʟGLʧLʭDOʟʭRROʬʟʦRUʟʦOLQʭʟZDʭHUʟʥULʬLʬ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʡˀ5�ʟˀ�ʾʡ˄ʠ

��ʢ 5RʤHUʭ 6ʮOOLYDQ� ʡQQRYDWLRQV LQ ʡGHQWLʤ\LQJ 3HRSOH :KR ʠUHʲXHQWO\ ʢVH &ULPLQDO
-XVWLFH DQG ʧHDOWKFDUH 6\VWHPV� 32/ˊ<56ʹʼʠʣ662ʹ6ʠ ʝ0D\ ��� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʪUDLQʥʠʥRʩʴ
LQQRYDʭLRQʬʟLGHQʭLʦLʥDʭLRQʟʥʰʟʨHDOʭʨʥDUHʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʵ8ʻ3ʟʽ*ʡʺ˄ʠ

�ʡ� 5ʼ(0ʣ 9ʣ,ʿʼ,ʣ1ʣʿʼʣ1 (ʿ ʣ/ʠ� ʺ(9(/23,1* 35(ʺ,ʹʿ,9( 5,6ʾ 02ʺ(/6 ʿ2
683325ʿ ʹʼ,/ʺ 0ʣ/ʿ5(ʣʿ0(1ʿ ʼ2ʿ/,1( 6ʹ5((1,1* ʺ(ʹ,6,216 � ʝ���ʢʞ�
ZZZʠDOOHʧʨHQ\ʥRʮQʭ\DQDO\ʭLʥʬʠʮʬʴZʪʟʥRQʭHQʭʴʮʪORDGʬʴ���ʢʴ�ʶʴ��ʟʣʹʺʼ6ʟ��ˏ3UHGL
ʥʭLYH5LʬNˏ3DʥNDʧHˏ�ʶ���ʢˏʻ,1ʣ/ʟ�ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ9�ʽʿʟʻʡʶʾ˄ʸ VHH DOVR ʺDQ ʼʮUOH\�
&DQ DQ $OJRULWKP 7HOO :KHQ .LGV $UH LQ 'DQJHUʪ� 1ʠ<ʠ ʿ,0(6 ʝʽDQʠ �� ����ʞ�
ʨʭʭʪʬʷʴʴZZZʠQ\ʭLʩHʬʠʥRʩʴ����ʴ��ʴ��ʴʩDʧD˅LQHʴʥDQʟDQʟDOʧRULʭʨʩʟʭHOOʟZʨHQʟNLGʬʟDUHʟ
LQʟGDQʧHUʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ/ʽʽ�ʟʣʽ5*˄ʠ
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LQ ʭʨH ʥLʭ\ˊʬ ʬʭUHHʭʬʠ�ʡ� 3LʭʭʬʤʮUʧʨ ʨDʬ DOʬR DGRʪʭHG DQ ʣ,ʟGULYHQ
ʭRRO ʭʨDʭ ʨDʬ ʥʮʭ YHʨLʥOH ʭUDYHO ʭLʩH ʤ\ ʭZHQʭ\ʟʦLYH ʪHUʥHQʭ ʤ\
RʪʭLʩL˅LQʧ ʭʨH ʥLʭ\ˊʬ ʭUDʦʦLʥ OLʧʨʭ ʬ\ʬʭHʩʠ�ʡ� *HRUʧLD Lʬ GHYHORʪLQʧ
D ˇʬʩDUʭ ʨLʧʨZD\ˈ ʬ\ʬʭHʩ ʭʨDʭ ZLOO ʮʬH GDʭD RʤʭDLQHG ʦURʩ
YHʨLʥOHʬ ZLʭʨ ʬʩDUʭ ʬHQʬRUʬ ʭR GHʭHʥʭ ZHDʭʨHU DQG URDG
ʥRQGLʭLRQʬ� ʬʨDULQʧ ʭʨDʭ LQʦRUʩDʭLRQ ZLʭʨ RʭʨHU GULYHUʬ DQG
URDGZD\ RʪHUDʭRUʬ ʭR UHGʮʥH ʭUDʦʦLʥ DQG ʪUHYHQʭ ʥDU DʥʥLGHQʭʬʠ�ʡ�

ʿʨH LQQRYDʭLYH ʮʬH Rʦ GDʭD DQDO\ʭLʥʬ ʤ\ ORʥDO
ʧRYHUQʩHQʭʬ Lʬ QRZ ʭʨH ʥHQʭHUʪLHʥH Rʦ D ʺDʭDʟ6ʩDUʭ ʹLʭ\
6ROʮʭLRQʬ LQLʭLDʭLYH Dʭ ʼDUYDUG 8QLYHUʬLʭ\ˊʬ ʽRʨQ ʻʠ ʾHQQHG\
6ʥʨRRO Rʦ *RYHUQʩHQʭʠ�ʡʵ ʿʨLʬ LQLʭLDʭLYH ʨDʬ ʥDʭDORʧHG ʩRUH ʭʨDQ
ʬHYHQʭ\ʟʦLYH ʮʬHʬ Rʦ GDʭD DQDO\ʭLʥʬ ʤ\ ORʥDO ʧRYHUQʩHQʭʬ� ʬRʩH
ʤʮʭ QRʭ DOO LQYROYLQʧ ʩDʥʨLQH OHDUQLQʧʠ�ʡʶ ,ʭʬ OLʬʭ LQʥOʮGHʬ ʭDʬNʬ
Dʬ YDULHG Dʬ LGHQʭLʦ\LQʧ ʥʨLOGUHQ ZʨR ʥRʮOG ʤHQHʦLʭ ʦURʩ
ʩHQʭRULQʧ ʪURʧUDʩʬ� ʭDUʧHʭLQʧ ʤʮʬLQHʬʬHʬ ʭʨDʭ ʩLʧʨʭ ʤH
ʮQGHUʪD\LQʧ ʭDʯHʬ� DQG ʪULRULʭL˅LQʧ ʭUHHʬ ʦRU ʭULʩʩLQʧʠ�ʡ�

6LʩLODUO\� ʭʨH 3HQQ 3URʧUDʩ RQ 5HʧʮODʭLRQˊʬ 2ʪʭLʩL˅LQʧ
*RYHUQʩHQʭ ʪURʰHʥʭ ʨDʬ ʥʨURQLʥOHG ORʥDO ʧRYHUQʩHQʭ HʦʦRUʭʬ ʭʨDʭ
UHO\ RQ ʩDʥʨLQH OHDUQLQʧ RU RʭʨHU ʪUHGLʥʭLYH DQDO\ʭLʥʬ ʭRROʬʠ
ʿʨHʬH HʦʦRUʭʬ LQʥOʮGHʷ HDUO\ LQʭHUYHQʭLRQ DʥDGHʩLʥ ʬʮʪʪRUʭ ʦRU
ʪʮʤOLʥ ʬʥʨRRO ʬʭʮGHQʭʬʸ GHʭHʥʭLRQ Rʦ ʪURʤOHʩʬ ZLʭʨ ZDʭHU
LQʦUDʬʭUʮʥʭʮUH� ZDʬʭH� DQG ʪROOʮʭLRQʸ HʥRQRʩLʥ ʤOLʧʨʭ ʪUHYHQʭLRQʸ
GHʭHʥʭLRQ Rʦ ULʬNʬ ʭR ʪROLʥH RʦʦLʥHUʬ ʦURʩ LQʭHUDʥʭLRQʬ ZLʭʨ
ʩHʩʤHUʬ Rʦ ʭʨH ʪʮʤOLʥʸ DQG LʩʪURYHʩHQʭ Rʦ ʥLʭ\ ʬHUYLʥHʬ� ʪʮʤOLʥ
ʭUDQʬʪRUʭDʭLRQ� DQG ʪʮʤOLʥ ʨHDOʭʨʠ�ʡʡ

�ʡ� ,DQ /RYHʭʭ� 7R ʠLJKW *ULGORFN� /RV $QJHOHV 6\QFKURQL]HV (YHU\ 5HG /LJKW� 1ʠ<ʠ
ʿ,0(6 ʝʣʪUʠ �� ����ʞ� ʨʭʭʪʷʴʴZZZʠQ\ʭLʩHʬʠʥRʩʴ����ʴ�ʵʴ��ʴʮʬʴʭRʟʦLʧʨʭʟʧULGORʥNʟORʬʟDQʧHOHʬʟ
ʬ\QʥʨURQL˅HʬʟHYHU\ʟUHGʟOLʧʨʭʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ6ʶʼ(ʟʻ(1(˄ʸ ʺDYLG ˂ʠ 0RUULʬ� ʧRZ
6ZDUPLQJ 7UDʤʤLF /LJKWV &RXOG 6DYH 'ULYHUV %LOOLRQV Rʤ 'ROODUV� ʻ25ʿ81( ʝʽʮO\ ��� ���ʶ� ʵʷʵʡ
30ʞ� ʨʭʭʪʷʴʴʦRUʭʮQHʠʥRʩʴ���ʶʴ�ʡʴ��ʴʬZDUʩLQʧʟʭUDʦʦLʥʟOLʧʨʭʬ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʻ˂8ʟʿˀ1ʶ˄ʠ

�ʡ� *ˀʣ1ʼ22 /((� ,%0 ʹʿ5ʠ ʻ25 ʿʼ( %86ʠ 2ʻ *29ˊʿ� ʹ5(ʣʿ,1* 38%/,ʹ 9ʣ/8(
86,1* ʿʼ( ʣ,ʟʺ5,9(1 ,1ʿ(51(ʿ 2ʻ ʿʼ,1*6 �ʢˆ�� ʝ����ʞ� ʨʭʭʪʷʴʴZZZʠʤʮʬLQHʬʬRʦʧRYHUQ
ʩHQʭʠRUʧʴʬLʭHʬʴGHʦDʮOʭʴʦLOHʬʴʹUHDʭLQʧː��3ʮʤOLʥː��9DOʮHː��ʮʬLQʧː��ʭʨHː��ʣ,ʟ
ʺULYHQː��,QʭHUQHʭː��Rʦː��ʿʨLQʧʬʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴˀʢʼʹʟʢ(6*˄ʠ

�ʡ� 6HH LGʠ� Dʭ ��ˆ�ʢʠ
�ʡʵ 'DWDʦ6PDUW &LW\ 6ROXWLRQVʟ 2XU 0LVVLRQ� ʺʣʿʣʟ60ʣ5ʿ ʹ,ʿ< 62/6ʠ�

ʨʭʭʪʬʷʴʴGDʭDʬʩDUʭʠDʬʨʠʨDUYDUGʠHGʮʴGDʭDʟʬʩDUʭʟʥLʭ\ʟʬROʮʭLRQʬ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʽ��ʟ%ʵʾ*˄ʠ
�ʡʶ $ &DWDORJ Rʤ &LYLF 'DWD ʢVH &DVHV� ʺʣʿʣʟ60ʣ5ʿ ʹ,ʿ< 62/6ʠ ʝʣʪUʠ ʢ� ����ʞ�

ʨʭʭʪʬʷʴʴGDʭDʬʩDUʭʠDʬʨʠʨDUYDUGʠHGʮʴQHZʬʴDUʭLʥOHʴʨRZʟʥDQʟGDʭDʟDQGʟDQDO\ʭLʥʬʟʤHʟʮʬHGʟʭRʟ
HQʨDQʥHʟʥLʭ\ʟRʪHUDʭLRQʬʟʡ�� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʹˎ�9ʟʾ�ʿ8˄ʠ

�ʡ� ʡG�
�ʡʡ 6HH ʢVHV LQ *RYHUQPHQW� VXSUD QRʭH �ʠ ˀH DʥNQRZOHGʧH� ʨRZHYHU� ʭʨDʭ

GHʬʥULʪʭLYH ʩDʭHULDOʬ DYDLODʤOH RQ ʭʨHʬH YDULRʮʬ ʮʬHʬ GR QRʭ DOZD\ʬ ʩDNH Lʭ HQʭLUHO\ ʥOHDU
ZʨLʥʨ Rʦ ʭʨHʬH HʦʦRUʭʬ LQYROYHG DʥʭʮDO ʩDʥʨLQH OHDUQLQʧ YHUʬʮʬ RʭʨHU NLQGʬ Rʦ ʪUHGLʥʭLYH
DQDO\ʭLʥ ʭHʥʨQLʫʮHʬʠ ʻRU HʯDʩʪOH� DOʭʨRʮʧʨ D ���ʡ ʬʮUYH\ Rʦ ORʥDO ʧRYHUQʩHQʭʬ ʤ\ ʭʨH
1DʭLRQDO /HDʧʮH Rʦ ʹLʭLHʬ LQGLʥDʭHG ʭʨDʭ ʬLʯʭ\ʟʬLʯ ʪHUʥHQʭ Rʦ ORʥDO ʧRYHUQʩHQʭʬ ʨDYH LQYHʬʭHG
LQ ˇʬʩDUʭ ʥLʭ\ˈ ʭHʥʨQRORʧLHʬ� ʩDQ\ Rʦ ʭʨHʬH ʮʬHʬ LQʥOʮGH DʪʪOLʥDʭLRQʬ ʭʨDʭ OLNHO\ GR QRʭ LQYROYH
ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ LQ DʬʬLʬʭLQʧ ZLʭʨ ʧRYHUQʩHQʭ GHʥLʬLRQʬ� ʬʮʥʨ Dʬ ˇˀLʻL NLRʬNʬˈ
DQG ˇ(ʟʧRYHUQDQʥH DʪʪOLʥDʭLRQʬʠˈ 1,ʹ2/( ʺ838,6 ʳ %522ʾ6 5ʣ,1ˀʣʿ(5� 1ʣʿˊ/ /(ʣ*8( 2ʻ
ʹ,ʿ,(6� ʹ,ʿ,(6 ʣ1ʺ ʿʼ( ,1129ʣʿ,21 (ʹ2120<ʷ 3(5ʹ(3ʿ,216 2ʻ /2ʹʣ/ /(ʣʺ(56 �ʵ ʝ���ʡʞ�
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ʣʭ ʭʨH ʦHGHUDO OHYHO� ʪUHGLʥʭLYH DQDO\ʭLʥ ʭRROʬ� LQʥOʮGLQʧ RQHʬ
UHO\LQʧ RQʩDʥʨLQH OHDUQLQʧ� ʨDYH ʤHHQʪʮʭ ʭR YDULHG ʬHUYLʥHʟUHODʭHG
ʮʬHʬʠ 2QH Rʦ ʭʨH HDUOLHʬʭ ʮʬHʬ Rʦ ʩDʥʨLQH OHDUQLQʧ ʤ\ ʭʨH ʦHGHUDO
ʧRYHUQʩHQʭ DʥʭʮDOO\ ʨHOʪHG ʬʪʮU LQQRYDʭLRQ LQ ʣ, ʭHʥʨQRORʧ\ʷ ʭʨH
8ʠ6ʠ 3RʬʭDO 6HUYLʥHˊʬ ʮʬH Rʦ ʩDʥʨLQH OHDUQLQʧ ʭR ʬʮʪʪRUʭ DʮʭRʩDʭLʥ
ʨDQGZULʭLQʧ GHʭHʥʭLRQ DQG ʩDLO ʬRUʭLQʧʠ�ʡ� ,Q DGGLʭLRQ� ʬʥLHQʭLʬʭʬ Dʭ
ʭʨH 1DʭLRQDO 2ʥHDQLʥ DQG ʣʭʩRʬʪʨHULʥ ʣGʩLQLʬʭUDʭLRQ ʨDYH UHOLHG
RQʩDʥʨLQH OHDUQLQʧ ʦRU ZHDʭʨHU ʦRUHʥDʬʭLQʧʠ�ʡʢ 5LʬN DQDO\ʬʭʬ Dʭ ʭʨH
(QYLURQʩHQʭDO 3URʭHʥʭLRQ ʣʧHQʥ\ ʨDYH ʮʬHG ʩDʥʨLQHʟOHDUQLQʧ
DOʧRULʭʨʩʬ ʭR ʦRUHʥDʬʭ ʭʨH OLNHOLʨRRG ʭʨDʭ ʥHUʭDLQ ʥʨHʩLʥDOʬ DUH ʭRʯLʥ
DQG QHHG ʦʮUʭʨHU ʬʭʮG\ DQG ʩDQDʧHʩHQʭʠ��� ʿʨH ʻRRG DQG ʺUʮʧ
ʣGʩLQLʬʭUDʭLRQ ʨDʬ HʩʪOR\HG DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʭR HʯʭUDʥʭ
LQʦRUʩDʭLRQ ʦURʩ DGYHUʬH HYHQʭ UHʪRUʭʬ DʤRʮʭ GUʮʧʬʠ��� 6LʩLODUO\�
ʭʨH %ʮUHDʮ Rʦ /DʤRU 6ʭDʭLʬʭLʥʬ ʮʬHʬ ʩDʥʨLQH OHDUQLQʧ ʭR ʥRGH
ʬʮUYH\ UHʬʮOʭʬ DʤRʮʭ ZRUNʪODʥH LQʰʮULHʬ���� DQG ʭʨH ʹRQʬʮʩHU
ʻLQDQʥLDO 3URʭHʥʭLRQ %ʮUHDʮ UHOLHʬ RQ QDʭʮUDO ODQʧʮDʧH
ʪURʥHʬʬLQʧ ʭR ʥDʭHʧRUL˅H DQG LGHQʭLʦ\ ʪDʭʭHUQʬ LQ ʥRQʬʮʩHU
ʥRʩʪODLQʭʬʠ��� ʿʨH ʻHGHUDO ʹRʩʩʮQLʥDʭLRQʬ ʹRʩʩLʬʬLRQ ʨDʬ
ʮʬHG QDʭʮUDO ODQʧʮDʧH ʪURʥHʬʬLQʧ ʭR DQDO\˅H ʩLOOLRQʬ Rʦ ʪʮʤOLʥ
ʥRʩʩHQʭʬ ʬʮʤʩLʭʭHG LQ UHʬʪRQʬH ʭR Lʭʬ ʪURʪRʬHG QHʭ QHʮʭUDOLʭ\
UʮOHʩDNLQʧʬʠ��ʵ ʿʨH 8ʠ6ʠ 3DʭHQʭ DQG ʿUDGHʩDUN 2ʦʦLʥH Lʬ
HʯʪORULQʧ ʨRZ ʩDʥʨLQH OHDUQLQʧ ʥRʮOG LGHQʭLʦ\ HʯLʬʭLQʧ
OLʭHUDʭʮUH ʭʨDʭ ʩD\ ʤH QRYHOʭ\ʟGHʦHDʭLQʧ ˇʪULRU DUʭˈ ʭR ʪDʭHQʭ

ʨʭʭʪʬʷʴʴZZZʠQOʥʠRUʧʴZʪʟʥRQʭHQʭʴʮʪORDGʬʴ���ʡʴ��ʴ1/ʹˏʹLʭLHʬ,QQRYDʭLRQ(ʥRQRʩ\ˏʪDʧHʬ�ʠʪGʦ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ*�6ʡʟʵ%ʣʽ˄ʠ

�ʡ� 2QH Rʦ ʭʨH ʦLUʬʭ DʮʭRʩDʭLʥ ʭHʥʨQLʫʮHʬ ʦRU GHʭHʥʭLQʧʨDQGZULʭLQʧ HʩHUʧHG LQ ʭʨH ODʭH
�ʢ��ʬ LQ ʭʨH ʥRQʭHʯʭ Rʦ ʩDLO ʬRUʭLQʧʠ 6HH ʹʨLQʧʟʼʮHL ˀDQʧ ʳ 6DUʧʮU 6ULʨDUL� $ ʠUDPHZRUN ʤRU
2EMHFW 5HFRJQLWLRQ LQ D 9LVXDOO\ &RPSOHʨ (QYLURQPHQW DQG ʡWV $SSOLFDWLRQ WR /RFDWLQJ $GGUHVV
%ORFNV RQ 0DLO 3LHFHV� � ,1 ˊʿ/ ʽʠ ʹ203ʠ 9,6,21 ��ʶ� ��ʶ ʝ�ʢ��ʞʸ 2ʻ(5 0ʣʿʣ1 (ʿ ʣ/ʠ�
ʼʣ1ʺˀ5,ʿʿ(1 ʹʼʣ5ʣʹʿ(5 5(ʹ2*1,ʿ,21 86,1* 1(85ʣ/ 1(ʿˀ25ʾ ʣ5ʹʼ,ʿ(ʹʿ85(6 ʝ1RYʠ
�ʢʢ�ʞ� ʨʭʭʪʷʴʴ\DQQʠOHʥʮQʠʥRʩʴHʯGʤʴʪʮʤOLʬʴʪGʦʴʩDʭDQʟʢ�ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʢʼ*ʿʟʹ5ʺ(˄ʠ

�ʡʢ ʺDYLG ʽRʨQ *DʧQH Hʭ DOʠ� ʺD\ʟʣʨHDG ʼDLO 3UHGLʥʭLRQ ,QʭHʧUDʭLQʧ 0DʥʨLQH
/HDUQLQʧ ZLʭʨ 6ʭRUʩʟ6ʥDOH 1ʮʩHULʥDO ˀHDʭʨHU 0RGHOʬ ʝ���ʶʞ� ʨʭʭʪʬʷʴʴZZZʠDDDLʠRUʧʴRʥʬʴ
LQGHʯʠʪʨʪʴ,ʣʣ,ʴ,ʣʣ,�ʶʴʪDʪHUʴYLHZʻLOHʴʢʡ�ʵʴʢ�ʢ� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʾʡʵʶʟ0ʼ3<˄ʠ

��� 5LʥʨDUG 6ʠ ʽʮGʬRQ Hʭ DOʠ� (VWLPDWLQJ 7RʨLFLW\ʦ5HODWHG %LRORJLFDO 3DWKZD\
$OWHULQJ 'RVHV ʤRU ʧLJKʦ7KURXJKSXW &KHPLFDO 5LVN $VVHVVPHQW� �ʵ ʹʼ(0ʠ 56ʹʼʠ
ʿ2ˁ,ʹ2/2*< ʵʶ�� ʵʶʡˆ�� ʝ����ʞʸ 5RʤHUʭ ʾDYORʥN Hʭ DOʠ� ʢSGDWH RQ (3$ʥV 7Rʨ&DVW
3URJUDPʟ 3URYLGLQJ ʧLJK 7KURXJKSXW 'HFLVLRQ 6XSSRUW 7RROV ʤRU &KHPLFDO 5LVN
0DQDJHPHQW� �ʶ ʹʼ(0ʠ 56ʹʼʠ ʿ2ˁ,ʹ2/2*< ���ʡ� ��ʢʶ ʝ����ʞʸ 0DʭʭʨHZ 0DUʭLQ Hʭ DOʠ�
(FRQRPLF %HQHʤLWV Rʤ ʢVLQJ $GDSWLYH 3UHGLFWLYH 0RGHOV Rʤ 5HSURGXFWLYH 7RʨLFLW\ LQ WKH
&RQWHʨW Rʤ D 7LHUHG 7HVWLQJ 3URJUDP� ʶ� 6<6ʠ %,2/2*< 5(352ʺʠ 0(ʺʠ �� ʵˆ� ʝ����ʞʠ

��� ʡPSDFW 6WRU\ʟ &DSWXULQJ 3DWLHQW (ʨSHULHQFH 7KURXJK 'HHS /HDUQLQJ� 8ʠ6ʠ ʻ22ʺ
ʳ ʺ58* ʣʺ0,1ʠ� ʨʭʭʪʬʷʴʴZZZʠʦGDʠʧRYʴGUʮʧʬʴUHʧʮODʭRU\ʟʬʥLHQʥHʟDʥʭLRQʴLʩʪDʥʭʟʬʭRU\ʟʥDʪʭʮU
LQʧʟʪDʭLHQʭʟHʯʪHULHQʥHʟʭʨURʮʧʨʟGHHʪʟOHDUQLQʧ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴˎ*�ˎʟ3ʾ�ʢ˄ʸ VHH DOVR
(1*6ʿ520(ʿ ʣ/ʠ� VXSUD QRʭH ��� Dʭ ʶ�ˆʶ�ʠ

��� ʣOHʯ 0HDʬʮUH� 0DFKLQH /HDUQLQJʟ ʧRZ %XUHDX Rʤ /DERU 6WDWLVWLFV 'LG ʡW�
ʺ,*,ʿʣ/ʠ*29 ʝʽʮO\ �ʶ� ���ʢʞ� ʨʭʭʪʬʷʴʴGLʧLʭDOʠʧRYʴHYHQʭʴ���ʢʴ�ʡʴ�ʶʴʩDʥʨLQHʟOHDUQLQʧʟʨRZʟ
ʤʮUHDʮʟODʤRUʟʬʭDʭLʬʭLʥʬʟGLGʟLʭʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ<6�ʵʟ�(ʶ9˄ʠ

��� 6HH (1*6ʿ520 (ʿ ʣ/ʠ� VXSUD QRʭH ��� Dʭ ��ˆ��ʠ
��ʵ ʡG� Dʭ ��ˆ��ʠ
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DʪʪOLʥDʭLRQʬʠ�	� 8ʠ6ʠ ʹʮʬʭRʩʬ DQG %RUGHU 3URʭHʥʭLRQ ʮʬHʬ ʦDʥLDOʟ
UHʥRʧQLʭLRQ DOʧRULʭʨʩʬ Dʭ DLUʪRUʭʬ ʭR LGHQʭLʦ\ ʪHRʪOH ZʨHQ ʭʨH\
DUULYH LQ ʭʨH 8QLʭHG 6ʭDʭHʬ ʦURʩ LQʭHUQDʭLRQDO ʦOLʧʨʭʬʠ�	� ʿʨH
6RʥLDO 6HʥʮULʭ\ ʣGʩLQLʬʭUDʭLRQ ʮʬHʬ D QDʭʮUDO ODQʧʮDʧH
ʪURʥHʬʬLQʧ ʭRRO ʤDʬHG RQ ʩDʥʨLQH OHDUQLQʧ ʭʨDʭ ʨHOʪʬ ʦODʧ LQLʭLDO
GHʥLʬLRQʬ DGʰʮGLʥDʭLQʧ GLʬDʤLOLʭ\ ʥODLʩʬ ʦRU ʦʮUʭʨHU ʫʮDOLʭ\
UHYLHZʠ�	�

ʣʬ ʭʨLʬ UHYLHZ Rʦ ʭʨH ʩDQ\ ʪʮʤOLʥ ʬHʥʭRU ʮʬHʬ Rʦ ʣ, ʩDNHʬ
ʥOHDU� ORʥDO� ʬʭDʭH� DQG ʦHGHUDO DʧHQʥLHʬ ʨDYH HʩʤUDʥHG ʭʨH
ʪRʭHQʭLDO ʭʨDʭ DOʧRULʭʨʩLʥ ʭRROʬ ʨDYH ʭR RʦʦHU� GHʪOR\LQʧ ʭʨHʬH
ʭRROʬ LQ D YDULHʭ\ Rʦ ʥRQʭHʯʭʬ ʭR ʥRQGʮʥʭ ʭʨHLU RʪHUDʭLRQʬ DQG
ʪURYLGH ʬHUYLʥHʬ ʭR ʭʨH ʪʮʤOLʥʠ�		 ʿʨHʬH ʮʬHʬ Rʦ ʣ, ʬ\ʬʭHʩʬ
ʪURʩLʬH ʭR LʩʪURYH DʬʪHʥʭʬ Rʦ ʧRYHUQʩHQʭDO ʪHUʦRUʩDQʥH� ʤʮʭ
ʭʨH\ ʨDYH DOʬR Dʭ ʭLʩHʬ UDLʬHG ʬRʩH OHʧDO DQG ʪROLʥ\ ʥRQʥHUQʬʠ

&� ʡPSDFWV DQG ʡVVXHV

ʿʨH ʪULQʥLʪDO DGYDQʭDʧHʬ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH LQ ʭʨH
DGʩLQLʬʭUDʭLYH ʥRQʭHʯʭ DUH ʬLʩLODU ʭR ʭʨRʬH LQ ʭʨH ʪULYDʭH ʬHʥʭRUʷ
DʥʥʮUDʥ\ DQG HʦʦLʥLHQʥ\ʠ�	
 0DʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ ʥDQ

��ʶ 6HH JHQHUDOO\ ʣUʭL ʾDʮU 5DL�0DFKLQH /HDUQLQJ DW WKH 3DWHQW 2ʤʤLFHʟ /HVVRQV
ʤRU 3DWHQWV DQG $GPLQLVWUDWLYH /DZ� ��ʵ ,2ˀʣ /ʠ 5(9ʠ ���ʡ ʝ���ʢʞʸ VHH DOVR (1*6ʿ520
(ʿ ʣ/ʠ� VXSUD QRʭH ��� Dʭ ʵ�ˆʶ�ʠ

��� 6HH ʾDUODQ ʳ %DQNʩDQ� VXSUD QRʭH �ʵ� ʝLQʭHUYLHZ ZLʭʨ ʺDYLG (QʧʬʭURʩʞʠ
��ʡ *(5ʣ/ʺ 5ʣ< ʳ */(11 6ʾ/ʣ5� ʣ1 23(5ʣʿ,21ʣ/ ʣ3352ʣʹʼ ʿ2 (/,0,1ʣʿ,1*

%ʣʹʾ/2*6 ,1 ʿʼ( 62ʹ,ʣ/ 6(ʹ85,ʿ< ʺ,6ʣ%,/,ʿ< 352*5ʣ0 ��ˆ�ʵ ʝ���ʢʞ� ʨʭʭʪʷʴʴZZZʠʥUʦʤʠ
RUʧʴʬLʭHʬʴGHʦDʮOʭʴʦLOHʬʴʣQˏ2ʪHUDʭLRQDOˏʣʪʪURDʥʨˏʭRˏ(OLʩLQDʭLQʧˏ%DʥNORʧʬˏLQˏʭʨHˏ6RʥLDOˏ6Hʥʮ
ULʭ\ˏʺLʬDʤLOLʭ\ˏ3URʧUDʩʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʶ%ʣʟ8(/9˄ʸ ʽʮGʧH 3DʮO ʣUʩʬʭURQʧ� $UWLʤLFLDO
ʡQWHOOLJHQFHʟ ʠURP /DZ 2ʤʤLFH WR $GPLQLVWUDWLYH 3URFHHGLQJV� ʣ0ʠ %ʣ5 ʣ66ˊ1 ʝʻHʤʠ �� ����ʞ�
ʨʭʭʪʬʷʴʴZZZʠDʩHULʥDQʤDUʠRUʧʴʧURʮʪʬʴʰʮGLʥLDOʴʪʮʤOLʥDʭLRQʬʴʰʮGʧHʬˏʰRʮUQDOʴ����ʴZLQʭHUʴDUʭLʦLʥLDOʟ
LQʭHOOLʧHQʥHʟODZʟRʦʦLʥHʟDGʩLQLʬʭUDʭLYHʟʪURʥHHGLQʧʬʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʹʵˎ�ʟ5ˁʺ(˄ ʝQRʭLQʧ ʭʨDʭ
ˇʭʨH 6RʥLDO 6HʥʮULʭ\ ʣGʩLQLʬʭUDʭLRQ ʝ66ʣʞ ʨDʬ ʭDNHQ DQ DʥʭLYH UROH LQ ʪURʩRʭLQʧ ʭʨH ʮʬH Rʦ ʣ,�
ʦLUʬʭ LQ Lʭʬ DʪʪHDOʬ ʪURʥHʬʬ DQG ʭʨHQ Dʬ DQ DLG LQ ZULʭLQʧ DQG HGLʭLQʧ Lʭʬ ʣ/ʽ GHʥLʬLRQʬ
ʭʨHʩʬHOYHʬˈʞʸ VHH DOVR(QʧʬʭURʩʳʼR� VXSUD QRʭH �ʵ�� Dʭ ʢˆ��ʠ

��� 0DQ\ ʧRYHUQʩHQʭʬ DUH UHO\LQʧ RQ ʣ, ʭR ʨHOʪ ʩDQDʧH ʭʨH LQʦORZ Rʦ ʥRQʭDʥʭʬ
ʦURʩ ʭʨH ʪʮʤOLʥʠ ʻROORZLQʧ ʭʨH HʥRQRʩLʥ ʦDOORʮʭ ʦURʩ ʭʨH ʹ29,ʺʟ�ʢ ʪDQGHʩLʥ� ʦRU
HʯDʩʪOH� ʭʨH ,OOLQRLʬ ʺHʪDUʭʩHQʭ Rʦ (ʩʪOR\ʩHQʭ 6HʥʮULʭ\ LʩʪOHʩHQʭHG DQ ʣ, ʬ\ʬʭHʩ ʭR
ʨHOʪ ʩDQDʧH LQʥRʩLQʧ ʥDOOʬ ʬHHNLQʧ DʬʬLʬʭDQʥH ZLʭʨ ʦLOLQʧ ʮQHʩʪOR\ʩHQʭ ʤHQHʦLʭʬʠ %UHQʭ
0LʭʥʨHOO� $UWLʤLFLDO ʡQWHOOLJHQFH &DQ ʧHOS 6WDWHV 0DQDJH WKH ʢQHPSOR\PHQW &ULVLV�
6ʿʣʿ(ʿ(ʹʼ ʝʻHʤʠ �ʶ� ����ʞ� ʨʭʭʪʬʷʴʴʬʭDʭHʭHʥʨʩDʧD˅LQHʠʥRʩʴDUʭLʥOHʴ����ʴ��ʴDUʭLʦLʥLDOʟ
LQʭHOOLʧHQʥHʟʥDQʟʨHOʪʟʬʭDʭHʬʟʩDQDʧHʟʮQHʩʪOR\ʩHQʭʟʥULʬLʬ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ˁ�5ʟ
31(ʼ˄ʠ 2ʭʨHU DʧHQʥLHʬ ʨDYH LʩʪOHʩHQʭHG ʣ,ʟʤDʬHG ʥʨDʭʤRʭʬ ʭR DʬʬLʬʭ LQ ʦLHOGLQʧ
LQʫʮLULHʬ ʦURʩ ʭʨH ʪʮʤOLʥʠ ʹDUORʬ 0HO˙QGH˅� &KDWERWVʟ 7KH 1HZ *RYHUQPHQW 2ʤʤLFLDO LQ
WKH ʠLJKW $JDLQVW &RURQDYLUXV� 1(ˁʿ*29 ʝʽʮQH ��� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠQHʯʭ
ʧRYʠʥRʩʴLGHDʬʴ����ʴ��ʴʥʨDʭʤRʭʬʟQHZʟʧRYHUQʩHQʭʟRʦʦLʥLDOʟʦLʧʨʭʟDʧDLQʬʭʟʥRURQDYLUʮʬʴ��ʶ
ʢ��ʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�1%�ʟʣ(8ʢ˄ʠ ʻRU ʦʮUʭʨHU GLʬʥʮʬʬLRQ Rʦ ʧRYHUQʩHQʭDO ʮʬH Rʦ ʣ,�
ʬHH ʺʣ55(//0ʠˀ(6ʿ ʳ ʽ2ʼ1 5ʠ ʣ//(1� ʿ851,1* 32,1ʿʷ 32/,ʹ<0ʣʾ,1* ,1 ʿʼ( (5ʣ 2ʻ
ʣ5ʿ,ʻ,ʹ,ʣ/ ,1ʿ(//,*(1ʹ( ʝ����ʞʠ

��ʢ 6HH� H�J�� ʹʣ5< ʹ2*/,ʣ1(6(� ʣ ʻ5ʣ0(ˀ25ʾ ʻ25 *29(510(1ʿʣ/ 86( 2ʻ
0ʣʹʼ,1( /(ʣ51,1* �ʵˆ�ʡ ʝ����ʞ� ʨʭʭʪʬʷʴʴZZZʠDʥʮʬʠʧRYʴʬLʭHʬʴGHʦDʮOʭʴʦLOHʬʴGRʥʮʩHQʭʬʴ
ʹRʧOLDQHʬHː��ʣʹ86ː��ʻLQDOː��5HʪRUʭː��Zː��ʹRYHUː��3DʧHʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠ
ʥʥʴʹʢ�(ʟ5˂8�˄ ʝQRʭLQʧ ʭʨDʭ ʭʨH ʮʬH Rʦ ʣ, LQ ʧRYHUQʩHQʭDO GHʥLʬLRQʟʩDNLQʧ RʦʦHUʬ ʭʨH
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ʩDNH ʩRUH DʥʥʮUDʭH ʦRUHʥDʬʭʬ ʭʨDʭ ʥDQ DLG LQ ʧRYHUQʩHQʭDO
GHʥLʬLRQʟʩDNLQʧʠ ʻRU HʯDʩʪOH� UHʬHDUʥʨHUʬ ʨDYH ʬʨRZQ ʭʨDʭ Lʦ
ʭʨH 8ʠ6ʠ (QYLURQʩHQʭDO 3URʭHʥʭLRQ ʣʧHQʥ\ ZHUH ʭR ʮʬH D
ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩ ʭR DʬʬLʧQ Lʭʬ ZDʭHU ʪROOʮʭLRQ
LQʬʪHʥʭRUʬ LQʬʭHDG Rʦ ʰʮʬʭ LGHQʭLʦ\LQʧ ʦDʥLOLʭLHʬ Dʭ UDQGRʩ ʭR
LQʬʪHʥʭ� ʭʨH DʧHQʥ\ ʥRʮOG LQʥUHDʬH ʭʨH DʥʥʮUDʥ\ Rʦ ʦLQGLQʧ
YLRODʭLRQʬ Rʦ ʭʨH ʹOHDQ ˀDʭHU ʣʥʭ ʤ\ ��� ʪHUʥHQʭʠ�ʢ� ʣ ʬHʪDUDʭH
DQDO\ʬLʬ Rʦ D ʩDʥʨLQHʟOHDUQLQʧ ʭRRO ʮʬHG ʭR LGHQʭLʦ\ ʪRʭHQʭLDOO\
ʭRʯLʥ ʥʨHʩLʥDOʬ ʬʨRZHG ʭʨDʭ Lʭ ʥRʮOG ʬDYH ʭʨH ʧRYHUQʩHQʭ QHDUO\
˚ʢ������ ʦRU HYHU\ ʭRʯLʥ ʥʨHʩLʥDO LGHQʭLʦLHGʠ�ʢ�

,Q DGGLʭLRQ ʭR LʩʪURYLQʧ ʭʨH DOORʥDʭLRQ Rʦ ʬʥDUʥH
DGʩLQLʬʭUDʭLYH UHʬRʮUʥHʬ� ʩDʥʨLQHʟOHDUQLQʧ ʬ\ʬʭHʩʬ ʩD\
HYHQʭʮDOO\ ʨHOʪ UHGʮʥH ʬRʩH Rʦ ʭʨH LQHYLʭDʤOH ʤLDʬHʬ DQG
LQʥRQʬLʬʭHQʥLHʬ ʭʨDʭ DULʬH ʦURʩ ʨʮʩDQ ʰʮGʧʩHQʭʠ�ʢ� ʻRU HʯDʩʪOH�
ZLʭʨ ʭʨH 6RʥLDO 6HʥʮULʭ\ ʣGʩLQLʬʭUDʭLRQˊʬ GLʬDʤLOLʭ\
DGʰʮGLʥDʭLRQʬ� ʬRʩH UHʬHDUʥʨ ʬʮʧʧHʬʭʬ ʭʨDʭ ʨʮʩDQ GHʥLʬLRQʬ
UHʦOHʥʭ UDʥLDO GLʬʪDULʭLHʬ ʭʨDʭ ʭHQG ʭR GLʬʦDYRU ʥODLʩDQʭʬ Rʦ
ʥRORUʠ�ʢ� ʣQRʭʨHU ʬʭʮG\ Rʦ ʰʮʬʭ D ʬLQʧOH RʦʦLʥH ZLʭʨLQ ʭʨH 6RʥLDO
6HʥʮULʭ\ ʣGʩLQLʬʭUDʭLRQ ʦRʮQG YDʬʭO\ GLʬʪDUDʭH UDʭHʬ Rʦ ʤHQHʦLʭʬ
DZDUGʬ� ZLʭʨ ˇʰʮGʧH ʧUDQʭ UDʭHʬ LQ ʭʨLʬ ʬLQʧOH ORʥDʭLRQ
UDQʧ˃LQʧ˄ ʠ ʠ ʠ ʦURʩ OHʬʬ ʭʨDQ �� ʪHUʥHQʭ ʤHLQʧ ʧUDQʭHG ʭR RYHU ʢ�
ʪHUʥHQʭʠˈ�ʢʵ ,ʦ ʩDʥʨLQHʟOHDUQLQʧ ʭRROʬ DUH ʮʬHG Dʬ ʬʮʤʬʭLʭʮʭHʬ
ʦRUˋRU HYHQ ʰʮʬʭ Dʬ ʥRʩʪOHʩHQʭʬ ʭRˋʨʮʩDQ GHʥLʬLRQʟʩDNLQʧ�
ʭʨH\ ʥRʮOG ʪRʭHQʭLDOO\ UHGʮʥH LQʥRQʬLʬʭHQʥLHʬ DQG RʭʨHU ʦRLʤOHʬ
ʭʨDʭ ʪHUʩHDʭH ʨʮʩDQ ʰʮGʧʩHQʭʠ�ʢʶ

1RʭZLʭʨʬʭDQGLQʧ ʭʨLʬ ʪRʭHQʭLDO� ʭʨH ʮʬH Rʦ ʩDʥʨLQH
OHDUQLQʧ LQ ʧRYHUQʩHQʭDO ʬHʭʭLQʧʬ ʨDʬ QRʭ HʬʥDʪHG ʥRQʭURYHUʬ\ʠ

ʪRʭHQʭLDO ʭR LQʥUHDʬH ʭʨH DʥʥʮUDʥ\� ʥDʪDʥLʭ\� ʬʪHHG� DQG ʥRQʬLʬʭHQʥ\ Rʦ DʧHQʥLHʬˊ
GHʥLʬLRQʬʞʠ

�ʢ� 6HH JHQHUDOO\ 0L\ʮNL ʼLQR Hʭ DOʠ� 0DFKLQH /HDUQLQJ ʤRU (QYLURQPHQWDO
0RQLWRULQJ� � 1ʣʿ85( 686ʿʣ,1ʣ%,/,ʿ< ʶ�� ʝ����ʞʠ

�ʢ� 0DʭʭʨHZ 0DUʭLQ Hʭ DOʠ� (FRQRPLF %HQHʤLWV Rʤ ʢVLQJ $GDSWLYH 3UHGLFWLYH
0RGHOV Rʤ 5HSURGXFWLYH 7RʨLFLW\ LQ WKH &RQWHʨW Rʤ D 7LHUHG 7HVWLQJ 3URJUDP� ʶ� 6<6ʠ
%,2/2*< 5(352ʺʠ 0(ʺʠ �� ʵˆ� ʝ����ʞʠ

�ʢ� 2Q ʨʮʩDQ ʤLDʬHʬ� ʬHH ʺʣ1,(/ ʾʣʼ1(0ʣ1� ʿʼ,1ʾ,1*� ʻʣ6ʿ ʣ1ʺ 6/2ˀ
ʝ����ʞ� ʺʣ1,(/ʾʣʼ1(0ʣ1(ʿ ʣ/ʠ� 12,6(ʷ ʣ ʻ/ʣˀ ,1ʼ80ʣ1 ʽ8ʺ*0(1ʿ ʝ����ʞ� DQG ʹDU\
ʹRʧOLDQHʬH ʳ ʣOLʥLD /DL� $OJRULWKP YV� $OJRULWKP� ʺ8ʾ( /ʠʽʠ ʝʦRUʭʨʥRʩLQʧʞʠ

�ʢ� 6HH 8ʠ6ʠ *29ˊʿ ʣʹʹ281ʿʣ%,/,ʿ< 2ʻʻʠ� *ʣ2ʴʼ5ʺʟʢ�ʟʶ�� 62ʹ,ʣ/ 6(ʹ85,ʿ<ʷ
5ʣʹ,ʣ/ ʺ,ʻʻ(5(1ʹ(6 ,1 ʺ,6ʣ%,/,ʿ< ʺ(ʹ,6,216 ˀʣ55ʣ1ʿ6 ʻ85ʿʼ(5 ,19(6ʿ,*ʣʿ,21 ʡʶ
ʝ�ʢʢ�ʞ� ʨʭʭʪʬʷʴʴZZZʠʧDRʠʧRYʴDʬʬHʭʬʴ���ʴ�ʶ�ʡ��ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ��ˁ�ʟ8ʶ6ʽ˄ʠ 6HH
JHQHUDOO\ (ULQ *RGʭODQG Hʭ DOʠ� 5DFLDO 'LVSDULWLHV LQ ʠHGHUDO 'LVDELOLW\ %HQHʤLWV� �ʶ
ʹ21ʿ(03ʠ (ʹ21ʠ 32/ʠ �ʡ ʝ���ʡʞʠ

�ʢʵ ʿ5ʣʹ� 62ʹ,ʣ/ 6(ʹ85,ʿ< ʣˀʣ5ʺ6 ʺ(3(1ʺ 025( 21 ʽ8ʺ*( ʿʼʣ1 ʻʣʹʿ6ʷ
ʺ,63ʣ5,ʿ,(6 ˀ,ʿʼ,1 66ʣ ʺ,6ʣ%,/,ʿ< ʼ(ʣ5,1* 2ʻʻ,ʹ(6 *52ˀ ʝ����ʞ� ʨʭʭʪʬʷʴʴʭUDʥʠ
ʬ\UʠHGʮʴʭUDʥUHʪRUʭʬʴʬʬDʴ�ʶʵʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ8ʶ<ʼʟʺˀʣ9˄ʠ

�ʢʶ 6HH� H�J�� ʽRQ ʾOHLQʤHUʧ Hʭ DOʠ� $OJRULWKPV DV 'LVFULPLQDWLRQ 'HWHFWRUV� ��ʡ
352ʹʠ 1ʣʿˊ/ʠ ʣʹʣʺʠ 6ʹ,ʠ ���ʢ� ʝʺHʥʠ �� ����ʞʸ 6HQGʨLO 0ʮOODLQDʭʨDQ� %LDVHG $OJRULWKPV
$UH (DVLHU WR ʠLʨ 7KDQ %LDVHG 3HRSOH� 1ʠ<ʠ ʿ,0(6 ʝʺHʥʠ �� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠQ\
ʭLʩHʬʠʥRʩʴ���ʢʴ��ʴ��ʴʤʮʬLQHʬʬʴDOʧRULʭʨʩʟʤLDʬʟʦLʯʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʻʻʺʟˀˎʹ<˄ʠ
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,ʦ ʭʨH ʮQGHUO\LQʧ GDʭD ʥRQʭDLQ ʤLDʬHʬˋZʨLʥʨ ʩD\ RʥʥʮU Lʦ ʭʨH\
GHULYH ʦURʩ ʨʮʩDQ ʪUDʥʭLʥHʬ DQG ʬ\ʬʭHʩʬ ʭʨDʭ ʭʨHʩʬHOYHʬ
UHʦOHʥʭ ʤLDʬHʬ DQG ʪUHʰʮGLʥHʬˋʭʨHQ ʩDʥʨLQH OHDUQLQʧ ʩLʧʨʭ
UHLʦ\ ʭʨH LQHʫʮLʭLHʬ ʤʮLOʭ LQʭR ʭʨH GDʭDʠ�ʢ�

ʻRU HʯDʩʪOH� ʥRQʥHUQʬ ʨDYH DULʬHQ DʤRʮʭ LQʨHUHQʭ ʤLDʬHʬ
ʤʮLOʭ LQʭR ʦDʥLDO UHʥRʧQLʭLRQ DOʧRULʭʨʩʬ� ʧLYHQ ʭʨHLU ʪRʭHQʭLDO
ʮʭLOLʭ\ ʦRU ODZ HQʦRUʥHʩHQʭ DʧHQʥLHʬʠ�ʢʡ ʣ UHʥHQʭ ʬʭʮG\ ʤ\ ʭʨH
1DʭLRQDO ,QʬʭLʭʮʭH Rʦ 6ʭDQGDUGʬ DQG ʿHʥʨQRORʧ\ UDQ ʩLOOLRQʬ Rʦ
ʪʨRʭRʧUDʪʨʬ RʤʭDLQHG ʦURʩ ʧRYHUQʩHQʭ GDʭDʤDʬHʬ ʭʨURʮʧʨ
DOʩRʬʭ ��� GLʦʦHUHQʭ ʥRʩʩHUʥLDO ʦDʥLDOʟUHʥRʧQLʭLRQ DOʧRULʭʨʩʬʠ�ʢ�
ʿʨH ʬʭʮG\ ʦRʮQG ʭʨDʭ 8ʠ6ʠʟGHYHORʪHG DOʧRULʭʨʩʬ ʭHQGHG ʭR ʨDYH
ʨLʧʨHU UDʭHʬ Rʦ ʦDOʬH ʪRʬLʭLYHʬ ʦRU ʣʬLDQ DQG %ODʥN ʦDʥHʬ ʭʨDQ ʦRU
ZʨLʭH RQHʬ ʝʤ\ D ʦDʥʭRU Rʦ ʤHʭZHHQ �� DQG ���ʞ DQGʩRUH ʦUHʫʮHQʭ
ʦDOʬH ʪRʬLʭLYHʬ ʦRU ZRʩHQ ʭʨDQ ʦRU ʩHQʠ�ʢʢ

0RUHRYHU� Lʦ DOʧRULʭʨʩʬ UHO\ RQ ʮQGHUO\LQʧ GDʭD ʭʨDʭ DUH
OLʩLʭHG� RU Lʦ DOʧRULʭʨʩʬ DUH QRʭ GHʬLʧQHG RU ʭHʬʭHG ZHOO� ʭʨH\
ʩD\ OHDG ʭR D ʦDOʬH ʬHQʬH Rʦ DʥʥʮUDʥ\ˋʪHUʨDʪʬ HYHQ ʩDNLQʧ
GHʥLʬLRQʟʩDNLQʧ ʩRUH HUURUʟʪURQHʠ ʻRU LQʬʭDQʥH� ,QGLDQDˊʬ
HʯʪHULʩHQʭ ZLʭʨ DʮʭRʩDʭLQʧ ʭʨH GLʬʭULʤʮʭLRQ Rʦ ʪʮʤOLʥ ʤHQHʦLʭʬ
UHʪRUʭHGO\ UHʬʮOʭHG LQ ZLGHʬʪUHDG LQDʥʥʮUDʥLHʬ ʭʨDʭ HUURQHRʮʬO\
GHʪULYHG ʩDQ\ ʪHRʪOH Rʦ ʪʮʤOLʥ DʬʬLʬʭDQʥHʠ��� ʣQRʭʨHU HUURU
DULʬLQʧ ʦURʩ DQ DOʧRULʭʨʩ RʥʥʮUUHG ZʨHQ D ʩDQ LQ 0LʥʨLʧDQ
ʦDʥHG ZʨDʭ DʪʪHDUʬ ʭR ʨDYH ʤHHQ ʭʨH ʦLUʬʭ ZURQʧʦʮO DUUHʬʭ ʥDʮʬHG
ʤ\ D ʦDʮOʭ\ ʦDʥLDO UHʥRʧQLʭLRQ ʬ\ʬʭHʩʠ���

5HOLDQʥH RQ DOʧRULʭʨʩʬ ʭʨDʭ ʪURʥHʬʬ ODUʧH DʩRʮQʭʬ Rʦ
GDʭD ʧLYHʬ ULʬH ʭR RʭʨHU ʥRQʥHUQʬʠ 6RʩH Rʦ ʭʨHʬH ʥRQʥHUQʬ ʥHQʭHU

�ʢ� ʻRU UHʥHQʭ GLʬʥʮʬʬLRQʬ� ʥRʩʪDUH ʹʣʿʼ< 2ˊ1(,/� ˀ(ʣ3216 2ʻ 0ʣʿʼ
ʺ(6ʿ58ʹʿ,21ʷ ʼ2ˀ %,* ʺʣʿʣ ,1ʹ5(ʣ6(6 ,1(ˎ8ʣ/,ʿ< ʣ1ʺ ʿʼ5(ʣʿ(16 ʺ(02ʹ5ʣʹ<
ʝ����ʞ� ZLʭʨ 0,ʹʼʣ(/ ʾ(ʣ516 ʳ ʣʣ521 52ʿʼ� ʿʼ( (ʿʼ,ʹʣ/ ʣ/*25,ʿʼ0ʷ ʿʼ( 6ʹ,(1ʹ(
2ʻ 62ʹ,ʣ//< ʣˀʣ5( ʣ/*25,ʿʼ0 ʺ(6,*1 ʝ���ʢʞʠ

�ʢʡ 6HH 1DʭDʬʨD 6LQʧHU ʳ ʹDGH 0Hʭ˅� 0DQ\ ʠDFLDOʦ5HFRJQLWLRQ 6\VWHPV $UH
%LDVHG� 6D\V ʢ�6� 6WXG\� 1ʠ<ʠ ʿ,0(6 ʝʺHʥʠ �ʢ� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠQ\ʭLʩHʬʠʥRʩʴ���ʢʴ
��ʴ�ʢʴʭHʥʨQRORʧ\ʴʦDʥLDOʟUHʥRʧQLʭLRQʟʤLDʬʠʨʭʩO ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶ�1ʡʟ(ʼʶʵ˄ʠ

�ʢ� 1ʡ67 6WXG\ (YDOXDWHV (ʤʤHFWV Rʤ 5DFH� $JH� 6Hʨ RQ ʠDFH 5HFRJQLWLRQ 6RʤWZDUH�
1,6ʿ ʝʺHʥʠ �ʢ� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠQLʬʭʠʧRYʴQHZʬʟHYHQʭʬʴQHZʬʴ���ʢʴ��ʴQLʬʭʟʬʭʮG\ʟHYDOʮDʭHʬʟ
HʦʦHʥʭʬʟUDʥHʟDʧHʟʬHʯʟʦDʥHʟUHʥRʧQLʭLRQʟʬRʦʭZDUH ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ1/ʢʶʟʾʵʵ<˄ʠ

�ʢʢ ʡG�
��� 6HH 9,5*,1,ʣ (8%ʣ1ʾ6� ʣ8ʿ20ʣʿ,1* ,1(ˎ8ʣ/,ʿ<ʷ ʼ2ˀ ʼ,*ʼʟʿ(ʹʼ ʿ22/6

352ʻ,/(� 32/,ʹ(� ʣ1ʺ 381,6ʼ ʿʼ( 3225 �ʢˆ�� ʝ����ʞʠ ,Q DGGLʭLRQ� DQ DʮʭRʩDʭHG GLʧLʭDO
ʬ\ʬʭHʩ ʦRU LGHQʭLʦ\LQʧ ʮQHʩʪOR\ʩHQʭ LQʬʮUDQʥH ʦUDʮG LQ 0LʥʨLʧDQ ʩDGH ʭHQʬ Rʦ
ʭʨRʮʬDQGʬ Rʦ ʦDOʬH ʦUDʮG DʥʥʮʬDʭLRQʬ DʧDLQʬʭ ʮQHʩʪOR\ʩHQʭ LQʬʮUDQʥH UHʥLʪLHQʭʬʠ 6HH
5\DQ ʻHOʭRQ� &ULPLQDOL]LQJ WKH ʢQHPSOR\HG� ʺ(ʿ52,ʿ 0(ʿ52 ʿ,0(6 ʝʽʮO\ �� ���ʶʞ�
ʨʭʭʪʬʷʴʴZZZʠʩHʭURʭLʩHʬʠʥRʩʴGHʭURLʭʴʥULʩLQDOL˅LQʧʟʭʨHʟʮQHʩʪOR\HGʴʹRQʭHQʭˍRLGˌ��ʶ�ʶ
�� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�0ʵʣʟʺ0��˄ʸ ʣOOLH *URʬʬ� ʢSGDWHʟ ʢʡ$ /DZVXLW 6KRZV ʧRZ WKH
6WDWH &ULPLQDOL]HV WKH ʢQHPSOR\HG� ʺ(ʿ52,ʿ 0(ʿ52 ʿ,0(6 ʝ2ʥʭʠ ʶ� ���ʶʞ�
ʨʭʭʪʬʷʴʴZZZʠʩHʭURʭLʩHʬʠʥRʩʴQHZʬʟʨLʭʬʴDUʥʨLYHʬʴ���ʶʴ��ʴ�ʶʴʮLDʟODZʬʮLʭʟʬʨRZʬʟʨRZʟʭʨHʟ
ʬʭDʭHʟʥULʩLQDOL˅HʬʟʭʨHʟʮQHʩʪOR\HG ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʶʹ85ʟ6�ʵʢ˄ʠ

��� 6HH ʾDʬʨʩLU ʼLOO�:URQJʤXOO\ $FFXVHG E\ DQ $OJRULWKP� 1ʠ<ʠ ʿ,0(6 ʝʣʮʧʠ ��
����ʞ� ʨʭʭʪʬʷʴʴZZZʠQ\ʭLʩHʬʠʥRʩʴ����ʴ��ʴ�ʵʴʭHʥʨQRORʧ\ʴʦDʥLDOʟUHʥRʧQLʭLRQʟDUUHʬʭʠʨʭʩO
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ<ʹ�5ʟʺ/�1˄ʠ



��� %522./ʣ1 /$: 5(9ʡ(: ˃9ROʠ ��ʷ�

RQ ʪRʭHQʭLDO YLRODʭLRQʬ Rʦ ʪULYDʥ\ʠ��� 2ʭʨHU DʪʪUHʨHQʬLRQʬ ʦRʥʮʬ
RQ ʭʨH ʪRʬʬLʤLOLʭ\ Rʦ LUUHʬʪRQʬLʤOH RU RʪʪUHʬʬLYH ʧRYHUQʩHQʭDO
DʥʭRUʬ ʮʬLQʧ DOʧRULʭʨʩʬ ʭR DʤʮʬH ʭʨHLU ʪRZHUʠ���

,Q DGGLʭLRQ� LQ ʭʨH ʧRYHUQʩHQʭDO ʬHʭʭLQʧ� ʭʨHʬH ʥRQʥHUQʬ
DUH HʯDʥHUʤDʭHG ʤ\ ʭʨH ˇʤODʥN ʤRʯˈ ʥʨDUDʥʭHU Rʦ ʩDʥʨLQHʟ
OHDUQLQʧ DOʧRULʭʨʩʬ� ZʨLʥʨ ʬHHʩʬ ʭR UDLʬH ʪDUʭLʥʮODU ZRUULHʬ
DʤRʮʭ ʭUDQʬʪDUHQʥ\ DQG DʥʥRʮQʭDʤLOLʭ\ʠ ʿʨHʬH LʬʬʮHʬ ʨDYH
GULYHQ ʥDOOʬ ʦRU LQʥUHDʬHG RYHUʬLʧʨʭ RYHU ʭʨH ʮʬH Rʦ DOʧRULʭʨʩʬ LQ
ʧRYHUQʩHQʭDO GHʥLʬLRQʩDNLQʧʠ��ʵ ʿʨH ZD\ ʭʨDʭ ʬʮʥʨ DOʧRULʭʨʩʬ
RʪʭLʩL˅H RʮʭʥRʩHʬ DQG ʭʨH ʬROʮʭLRQʬ ʭʨH\ ʬʮʪʪRUʭ ʩD\ QRʭ ʤH
UHDGLO\ DʪʪDUHQʭ ʭR ʭʨRʬH ZʨRʩ ʭʨH\ DʦʦHʥʭ� ZʨLʥʨ ʨDʬ ʬʮʧʧHʬʭHG
ʭR ʬRʩH RʤʬHUYHUʬ HLʭʨHU ʭʨDʭ ʭʨHʬH ʭRROʬ ʬʨRʮOG ʤH DYRLGHG ʤ\
ʧRYHUQʩHQʭ DʧHQʥLHʬ RU ʭʨDʭ RʦʦLʥLDOʬ ʬʨRʮOG ʭDNH HʯʭUD ʬʭHʪʬ ʭR
HʯʪODLQ ZʨDʭ ʭʨHʬH DOʧRULʭʨʩʬ GRʠ��ʶ

6ʮʥʨ ʥRQʥHUQʬ ʨDYH ʩRʭLYDʭHG ʧRYHUQʩHQʭ ʤRGLHʬ ʭR
ʬʥUʮʭLQL˅H ʩRUH ʥORʬHO\ ʨRZ ʭʨH\ ʮʬH DUʭLʦLʥLDO LQʭHOOLʧHQʥH
ʭRROʬˋDQG ʭR OD\ Rʮʭ ʪULQʥLʪOHʬ ʭʨDʭ ʭʨH\ ZLOO ʦROORZ ZʨHQ
HʬʭDʤOLʬʨLQʧ DʮʭRʩDʭHG GHʥLʬLRQʩDNLQʧ ʪURʥHʬʬHʬʠ ʹLʭ\ DQG
ORʥDO ʧRYHUQʩHQʭʬ ʨDYH ʤHʧʮQ ʭR ʦRUʩʮODʭH ʦUDʩHZRUNʬ ʦRU ʨRZ
ʭʨH\ ZLOO ʮʬH ʣ, ʭR DLG LQ GHʥLʬLRQʩDNLQʧʠ��� ,Q DGGLʭLRQ� D

��� 6HH� H�J�� ʹDʩHURQ ʻʠ ʾHUU\� 3URWHFWLQJ 3ULYDF\ LQ DQ $ʡʦ'ULYHQ :RUOG�
%522ʾ,1*6 ,16ʿ,ʿ8ʿ,21 ʝʻHʤʠ ��� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʤURRNLQʧʬʠHGʮʴUHʬHDUʥʨʴʪURʭHʥʭLQʧʟ
ʪULYDʥ\ʟLQʟDQʟDLʟGULYHQʟZRUOGʴ ʝˇʣʬ DUʭLʦLʥLDO LQʭHOOLʧHQʥH HYROYHʬ� Lʭ ʩDʧQLʦLHʬ ʭʨH DʤLOLʭ\
ʭR ʮʬH ʪHUʬRQDO LQʦRUʩDʭLRQ LQ ZD\ʬ ʭʨDʭ ʥDQ LQʭUʮGH RQ ʪULYDʥ\ LQʭHUHʬʭʬʠˈʞʠ

��� 6HH� H�J�� 5DʬʨLGD 5LʥʨDUGʬRQ Hʭ DOʠ� 'LUW\ 'DWD� %DG 3UHGLFWLRQVʟ ʧRZ &LYLO
5LJKWV 9LRODWLRQV ʡPSDFW 3ROLFH 'DWD� 3UHGLFWLYH 3ROLFLQJ 6\VWHPV� $QG -XVWLFH� ʢʵ
1ʠ<ʠ8ʠ /ʠ 5(9ʠ �ʢ�� �ʢ� ʝ���ʢʞ ʝUDLʬLQʧ ʥRQʥHUQʬ DʤRʮʭ ʭʨH ʮʬH Rʦ ˇGLUʭ\ GDʭDˈ ʦURʩ
ʥRUUʮʪʭ� UDʥLDOO\ ʤLDʬHG� RU ʮQODZʦʮO ʪROLʥH ʪUDʥʭLʥHʬ LQ DOʧRULʭʨʩLʥ ʭRROʬ ʭR ʬʮʪʪRUʭ
ʪUHGLʥʭLYH ʪROLʥLQʧ� ZʨLʥʨ ʥDQ ʦʮUʭʨHU ʪHUʪHʭʮDʭH ʭʨH ʤLDʬHʬ DQG ʩLʬʤHʨDYLRU LQʨHUHQʭ
LQ ʭʨH GDʭDʞʸ 6ʨLʤDQL 0DʨʭDQL�&KLFDJR 3ROLFH 7DNH D 3DJH ʠURP ʵ0LQRULW\ 5HSRUW�ˈ ˀʣ//
6ʿʠ ʽʠ ʝ0D\ ��� ���ʡʞ� ʨʭʭʪʬʷʴʴZZZʠZʬʰʠʥRʩʴDUʭLʥOHʬʴʥʨLʥDʧRʟʪROLʥHʟʭDNHʟDʟʪDʧHʟʦURʩʟ
ʩLQRULʭ\ʟUHʪRUʭʟ�ʵʢʵʶ��ʵ�� ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ6�ʶˎʟʼʿʺ%˄ʸ ʣOL ˀLQʬʭRQ ʳ ,QʧULG
%ʮUULQʧʭRQ� $ 3LRQHHU LQ 3UHGLFWLYH 3ROLFLQJ ʡV 6WDUWLQJ D 7URXEOLQJ 1HZ 3URMHFW� 9(5*(
ʝʣʪUʠ �ʡ� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʭʨHYHUʧHʠʥRʩʴ����ʴʵʴ��ʴ�ʡ��ʶ�ʶ�ʴʪUHGLʥʭLYHʟʪROLʥLQʧʟ
ʪUHGʪROʟʪHQʭDʧRQʟDLʟUDʥLDOʟʤLDʬ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʢʶʵʼʟʢʽʺ<˄ʸ VHH DOVR 8QLʭHG 6ʭDʭHʬ Yʠ
ʹʮUU\� ʢ�ʶ ʻʠ�G ���� �ʵʵˆʵ� ʝʵʭʨ ʹLUʠ ����ʞ ʝʿʨDʥNHU� ʽʠ� ʥRQʥʮUULQʧʞ ʝʨLʧʨOLʧʨʭLQʧ ʭʨH
ʪRʭHQʭLDO ʦRU ʨDUʩ ʦURʩ ʪUHGLʥʭLYH ʪROLʥLQʧ DOʧRULʭʨʩʬ ʭʨDʭ ʩD\ ʮʬH GDʭD ʭʨDʭ UHʦOHʥʭʬ
DQG UHLQʦRUʥHʬ UDʥLDO ʤLDʬHʬʞʠ

��ʵ ʻRU LQʬʭDQʥH� 1HZ <RUN ʹLʭ\ ZDʬ ʭʨH ʦLUʬʭ LQ ʭʨH ʥRʮQʭU\ ʭR ʬHʭ ʮʪ D ʭDʬN
ʦRUʥH ʭR RYHUʬHH ʭʨH ʮʬH Rʦ DʮʭRʩDʭHG GHʥLʬLRQ ʬ\ʬʭHʩʬ ʤ\ ʥLʭ\ DʧHQʥLHʬʠ 6HH JHQHUDOO\
1ʠ<ʠʹʠ ʣ8ʿ20ʣʿ(ʺ ʺ(ʹ,6,21 6<6ʠ ʿʣ6ʾ ʻ25ʹ(� 1(ˀ <25ʾ ʹ,ʿ< ʣ8ʿ20ʣʿ(ʺ ʺ(ʹ,6,21
6<6ʿ(06 ʿʣ6ʾ ʻ25ʹ( 5(325ʿ ʶ ʝ���ʢʞ� ʨʭʭʪʬʷʴʴZZZ�ʠQ\ʥʠʧRYʴDʬʬHʭʬʴDGʬʭDʬNʦRUʥHʴ
GRZQORDGʬʴʪGʦʴʣʺ6ʟ5HʪRUʭʟ���ʢ���ʢʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�%ʹ˂ʟʹ�ʹ0˄ʠ

��ʶ 6HH ʣ, 12ˀ ,16ʿʠ� ʣ, 12ˀ ���ʢ 5(325ʿ �ʵ ʝ���ʢʞ� ʨʭʭʪʬʷʴʴDLQRZ
LQʬʭLʭʮʭHʠRUʧʴ ʣ,ˏ1RZˏ���ʢˏ5HʪRUʭʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʿʣ0ʟ9ʻ1ʿ˄ ʝʦODʧʧLQʧ D
YDULHʭ\ Rʦ ʥRQʥHUQʬ DʤRʮʭ ʭʨH ˇʤODʥN ʤRʯˈ QDʭʮUH Rʦ DOʧRULʭʨʩʬ DQG ʭʨH ʪRʭHQʭLDO ʦRU ʨDUʩ
DQG DʤʮʬH Lʦ ʭʨH\ DUH ʮʬHG ʤ\ ʧRYHUQʩHQʭ DʧHQʥLHʬ ZLʭʨRʮʭ ʦʮOO\ DʥʥRʮQʭLQʧ ʦRU ʤʮLOʭʟLQ
ʤLDʬHʬʞʠ

��� 6HH� H�J�� VXSUD QRʭH ��ʵ DQG DʥʥRʩʪDQ\LQʧ ʭHʯʭʸ 9ʿʠ ʣ5ʿ,ʻ,ʹ,ʣ/
,1ʿ(//,*(1ʹ( ʿʣ6ʾ ʻ25ʹ(� ʻ,1ʣ/ 5(325ʿ ��ˆ�� ʝ����ʞ� ʨʭʭʪʬʷʴʴOHʧLʬODʭʮ
UHʠYHUʩRQʭʠʧRYʴDʬʬHʭʬʴ/HʧLʬODʭLYHʟ5HʪRUʭʬʴʣUʭLʦLʥLDOʟ,QʭHOOLʧHQʥHʟʿDʬNʟʻRUʥHʟʻLQDOʟ
5HʪRUʭʟ�ʠ�ʶʠ����ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ˂ʡˀ�ʟ�ˎ1/˄ʠ



����˄ $ʡ ʡ1 $'-ʢ'ʡ&$7ʡ21 $1' $'0ʡ1ʡ675$7ʡ21 ���

QʮʩʤHU Rʦ LQLʭLDʭLYHʬ Dʭ ʭʨH ʦHGHUDO OHYHO ʨDYH ʬRʮʧʨʭ ʭR HʬʭDʤOLʬʨ
ʧʮLGHOLQHʬ ʦRU UHʬʪRQʬLʤOH ʮʬH Rʦ ʣ,ʠ ʣQ HʯHʥʮʭLYH RUGHU LʬʬʮHG LQ
ʺHʥHʩʤHU ���� ʮUʧHʬ ʦHGHUDO DʧHQʥLHʬ ʭR ʮʬH ʣ, UHʬʪRQʬLʤO\ʠ��ʡ
ʿʨH ʣGʩLQLʬʭUDʭLYH ʹRQʦHUHQʥH Rʦ ʭʨH 8QLʭHG 6ʭDʭHʬ ʨDʬ DGRʪʭHG
D ʬODʭH Rʦ ʧʮLGHOLQHʬ ʦRU DʧHQʥLHʬ GHʪOR\LQʧ ʣ, ʭRROʬ� HQʥRʮUDʧLQʧ
DGʩLQLʬʭUDʭLYH RʦʦLʥLDOʬ ʭR ʥRQʬLGHU LʬʬʮHʬ ʬʮʥʨ Dʬ ʭUDQʬʪDUHQʥ\�
ʤLDʬ� ʭHʥʨQLʥDO ʥDʪDʥLʭ\� ʪURʥʮUHʩHQʭ� ʪULYDʥ\� ʬHʥʮULʭ\� GHʥLʬLRQDO
DʮʭʨRULʭ\� DQG RYHUʬLʧʨʭʠ��� ʿʨH *RYHUQʩHQʭ ʣʥʥRʮQʭDʤLOLʭ\
2ʦʦLʥH� ʦRU Lʭʬ ʪDUʭ� ʨDʬ LʬʬʮHG D GHʭDLOHG ˇDʥʥRʮQʭDʤLOLʭ\
ʦUDʩHZRUNˈ ʭʨDʭ LGHQʭLʦLHʬ ˇNH\ ʪUDʥʭLʥHʬ ʭR ʨHOʪ HQʬʮUH
DʥʥRʮQʭDʤLOLʭ\ DQG UHʬʪRQʬLʤOH ʣ, ʮʬH ʤ\ ʦHGHUDO DʧHQʥLHʬ DQG
RʭʨHU HQʭLʭLHʬ LQYROYHG LQ ʭʨH GHʬLʧQ� GHYHORʪʩHQʭ� GHʪOR\ʩHQʭ�
DQG ʥRQʭLQʮRʮʬ ʩRQLʭRULQʧ Rʦ ʣ, ʬ\ʬʭHʩʬʠˈ��ʢ

ʹRQʧUHʬʬ ʨDʬ HQʥRʮUDʧHG DGGLʭLRQDO HʦʦRUʭʬ ʭR ʪURʩRʭH
UHʬʪRQʬLʤOH ʮʬH Rʦ ʣ, LQ ʧRYHUQʩHQʭʠ ʿʨH ʣ, LQ *RYHUQʩHQʭ ʣʥʭ
Rʦ ���� ʥUHDʭHG DQ ʣ, ʹHQʭHU ʦRU (ʯʥHOOHQʥH ZLʭʨLQ ʭʨH *HQHUDO

��ʡ 3URʩRʭLQʧ ʭʨH 8ʬH Rʦ ʿUʮʬʭZRUʭʨ\ ʣUʭLʦLʥLDO ,QʭHOOLʧHQʥH LQ ʭʨH ʻHGHUDO
*RYHUQʩHQʭ� (ʯHʥʠ 2UGHU 1Rʠ ���ʢ��� �ʶ ʻHGʠ 5Hʧʠ ʡ��ʢ�ʢ� ʡ��ʢʵ�ˆʵ� ʝʺHʥʠ �� ����ʞʠ ʣʬ
Rʦ ʭʨH ZULʭLQʧ Rʦ ʭʨLʬ DUʭLʥOH� 3UHʬLGHQʭ %LGHQ GRHʬ QRʭ DʪʪHDU ʭR ʨDYH UHʬʥLQGHG ʭʨLʬ
HʯHʥʮʭLYH RUGHUʠ ʿʨH ʺHʥHʩʤHU ���� RUGHU ʦROORZHG LQLʭLDʭLYHʬ ʤ\ LQGLYLGʮDO DʧHQʥLHʬ ʭR
LGHQʭLʦ\ DQG ʥRʩʩLʭ ʭR ʬʭDQGDUGʬ ʦRU ʭʨHLU RZQ DGRʪʭLRQ Rʦ ʩDʥʨLQHʟOHDUQLQʧ ʬ\ʬʭHʩʬʠ
6HH� H�J�� 2ʻʻʠ 2ʻ ʿʼ(ʺ,5ʠ 2ʻ1ʣʿˊ/ ,1ʿ(/ʠ� 35,1ʹ,3/(6 2ʻʣ5ʿ,ʻ,ʹ,ʣ/ ,1ʿ(//,*(1ʹ( ʻ25
ʿʼ( ,1ʿ(//,*(1ʹ( ʹ20081,ʿ< ʝ����ʞ� ʨʭʭʪʬʷʴʴZZZʠGQLʠʧRYʴʦLOHʬʴ2ʺ1,ʴGRʥʮʩHQʭʬʴ3ULQ
ʥLʪOHʬˏRʦˏʣ,ˏ(ʭʨLʥʬˏʦRUˏʭʨHˏ,QʭHOOLʧHQʥHˏʹRʩʩʮQLʭ\ʠʪGʦʸ 3UHʬʬ 5HOHDʬH� 8ʠ6ʠ ʺHʪˊʭ Rʦ
ʺHʦHQʬH� ʺ2ʺ ʣGRʪʭʬ (ʭʨLʥDO 3ULQʥLʪOHʬ ʦRU ʣUʭLʦLʥLDO ,QʭHOOLʧHQʥH ʝʻHʤʠ �ʵ� ����ʞ�
ʨʭʭʪʬʷʴʴZZZʠGHʦHQʬHʠʧRYʴ1HZʬURRʩʴ5HOHDʬHʬʴ5HOHDʬHʴʣUʭLʥOHʴ��ʢ�ʢʢ�ʴGRGʟDGRʪʭʬʟ
HʭʨLʥDOʟʪULQʥLʪOHʬʟʦRUʟDUʭLʦLʥLDOʟLQʭHOOLʧHQʥHʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ0�9ˀʟ5%39˄ʠ

��� ʣGʩLQʠ ʹRQʦʠ Rʦ ʭʨH 8ʠ6ʠ� 6ʭDʭHʩHQʭ 1ʮʩʤHU ��� ʣʧHQʥ\ 8ʬH Rʦ ʣUʭLʦLʥLDO
,QʭHOOLʧHQʥH� �� ʻHGʠ 5Hʧʠ ���� ʝʽDQʠ ��� ����ʞʠ ʿʨHʬH LQLʭLDʭLYHʬ ʦRʥʮʬ ʩHUHO\ RQ ʧRYHUQʩHQʭˊʬ
RZQ ʮʬH Rʦ ʣ,ˋʭR ʬD\ QRʭʨLQʧ Rʦ ʨRZ ʧRYHUQʩHQʭ ZLOO UHʧʮODʭH ʪULYDʭHʟʬHʥʭRU ʮʬHʬʠ 6HH� H�J��
0HʩRUDQGʮʩ ʦURʩ 5ʮʬʬHOO ʿʠ 9Rʮʧʨʭ� ʣʥʭLQʧ ʺLUHʥʭRU� 2ʦʦʠ Rʦ 0ʧʩʭʠ ʳ %ʮGʧHʭ� ʭR ʼHDGʬ Rʦ
(ʯHʥʮʭLYH ʺHʪDUʭʩHQʭʬ DQG ʣʧHQʥLHʬ� *ʮLGDQʥH ʦRU 5HʧʮODʭLRQ Rʦ ʣUʭLʦLʥLDO ,QʭHOOLʧHQʥH
ʣʪʪOLʥDʭLRQʬ ʝ1RYʠ �ʡ� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠZʨLʭHʨRʮʬHʠʧRYʴZʪʟʥRQʭHQʭʴʮʪORDGʬʴ����ʴ��ʴ0ʟ��ʟ
��ʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʣ(ʻʢʟʶʿ(ʢ˄ ʝʬHʭʭLQʧ Rʮʭ ˇʪROLʥ\ ʥRQʬLGHUDʭLRQʬˈ ʦRU ʦHGHUDO DʧHQʥLHʬˊ
ˇUHʧʮODʭRU\ DQG QRQʟUHʧʮODʭRU\ DʪʪURDʥʨHʬ ʭR ʣ, DʪʪOLʥDʭLRQʬ GHYHORʪHG DQG GHʪOR\HG RʮʭʬLGH Rʦ
ʭʨH ʻHGHUDO ʧRYHUQʩHQʭˈʞʠ ʣʭ ʭʨH ʬʭDʭH OHYHO� ʹDOLʦRUQLD DQG 9LUʧLQLD ʨDYH UHʥHQʭO\ ʤHʥRʩH ʭʨH
ʦLUʬʭ ʭZR ʬʭDʭHʬ ʭR DGRʪʭ GDʭD ʪULYDʥ\ ODZʬ UHʫʮLULQʧ ʥRʩʪDQLHʬ ʭʨDʭ ʮʬH ʥRQʬʮʩHUʬˊ GDʭDˋ
LQʥOʮGLQʧ ʪURYLGHUʬ Rʦ ʣ, ʭRROʬˋʭR GLʬʥORʬH ʭʨRʬH ʮʬHʬ DQG DOORZ ʥRQʬʮʩHUʬ ʭR Rʪʭ Rʮʭ Rʦ ʨDYLQʧ
ʭʨHLU GDʭDʮʬHGʠ6HH6ʭHʪʨDQ˂RGHU�&DOLʤRUQLDʥV 3ULYDF\5LJKWV$FWʟ:KDW'RHV ʡW0HDQʠRUʣRXU
2UJDQL]DWLRQʪ� ʻ25%(6 ʝʽDQʠ ��� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠʦRUʤHʬʠʥRʩʴʬLʭHʬʴʬʭHʪʨDQ˅RGHUʴ����ʴ��ʴ��ʴ
ʥDOLʦRUQLDʬʟʪULYDʥ\ʟULʧʨʭʬʟDʥʭʟZʨDʭʟGRHʬʟLʭʟʩHDQʟʦRUʟ\RʮUʟRUʧDQL˅DʭLRQʴˍʬʨˌ�Dʵ�ʡ�ʶD�D��
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ*�*ʵʟ5�ʡ6˄ʸ ʹDʭ ˂DNU˅HZʬNL� 9LUJLQLD *RYHUQRU 6LJQV 1DWLRQʥV 6HFRQG 6WDWH
&RQVXPHU 3ULYDF\ %LOO� ˀʣ6ʼʠ 326ʿ ʝ0DUʠ �� ����ʞ� ʨʭʭʪʬʷʴʴZZZʠZDʬʨLQʧʭRQʪRʬʭʠʥRʩʴʭHʥʨQROR
ʧ\ʴ����ʴ��ʴ��ʴʪULYDʥ\ʟʭHʥʨʟGDʭDʟYLUʧLQDʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ5ʢ/ʿʟʺʼʡ0˄ʠ(ʦʦRUʭʬ ʤ\ ʧRYHUQʩHQʭ
ʭR RYHUʬHH ʮʬHʬ Rʦ ʣ, ʤH\RQG ʧRYHUQʩHQʭ LʭʬHOʦ ʨDYH DOʬR ʧDLQHG ʭUDʥʭLRQ DURʮQG ʭʨH ZRUOGʠ ʿʨH
(ʮURʪHDQ 8QLRQ ʨDʬ ʪURʪRʬHG D ʬZHHʪLQʧ UHʧʮODʭLRQ ʭʨDʭ ZRʮOG LʩʪRʬH D ʨHDY\ UHʧʮODʭRU\
ʤʮUGHQ RQ DOO ʣ, ʬ\ʬʭHʩʬʮʬHGZLʭʨLQ ʭʨH ʤORʥʠ6HH0DUN0DʥʹDUʭʨ\ʳʾHQQHʭʨ3Rʪʪ�0DFKLQHV
/HDUQ WKDW %UXVVHOV :ULWHV WKH 5XOHVʟ 7KH (ʢʥV 1HZ $ʡ 5HJXODWLRQ� %522ʾ,1*6 ʝ0D\ ʵ� ����ʞ�
ʨʭʭʪʬʷʴʴZZZʠʤURRNLQʧʬʠHGʮʴʤORʧʴʭHʥʨʭDQNʴ����ʴ�ʶʴ�ʵʴʩDʥʨLQHʬʟOHDUQʟʭʨDʭʟʤUʮʬʬHOʬʟZULʭHʬʟʭʨHʟ
UʮOHʬʟʭʨHʟHʮʬʟQHZʟDLʟUHʧʮODʭLRQʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʾʵ�˂ʟ5ˎ�˂˄ʠ

��ʢ 8ʠ6ʠ *29ˊʿ ʣʹʹ281ʿʣ%,/,ʿ< 2ʻʻʠ� ʣ5ʿ,ʻ,ʹ,ʣ/ ,1ʿ(//,*(1ʹ(ʷ ʣ1
ʣʹʹ281ʿʣ%,/,ʿ< ʻ5ʣ0(ˀ25ʾ ʻ25 ʻ(ʺ(5ʣ/ ʣ*(1ʹ,(6 ʣ1ʺ 2ʿʼ(5 (1ʿ,ʿ,(6 ʝʽʮQH
����ʞ� ʨʭʭʪʬʷʴʴZZZʠʧDRʠʧRYʴDʬʬHʭʬʴʧDRʟ��ʟʶ�ʢʬʪʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ˂(ʡ5ʟ�%ˎʡ˄ʠ



��� %522./ʣ1 /$: 5(9ʡ(: ˃9ROʠ ��ʷ�

6HUYLʥHʬ ʣGʩLQLʬʭUDʭLRQ DQG ʥDOOHG ʦRU ʭʨH 2ʦʦLʥH Rʦ 0DQDʧHʩHQʭ
DQG %ʮGʧHʭ ʭR GHYHORʪ ʦʮUʭʨHU ʧʮLGDQʥH RQ ʤHʬʭ ʪUDʥʭLʥHʬ LQ
ʧRYHUQʩHQʭDO ʮʬH Rʦ ʣ,ʠ��� ʿʨH 1DʭLRQDO ʣUʭLʦLʥLDO ,QʭHOOLʧHQʥH
,QLʭLDʭLYH ʣʥʭ Rʦ ���� LQʬʭUʮʥʭHG ʭʨH 1DʭLRQDO ,QʬʭLʭʮʭH Rʦ
6ʭDQGDUGʬ DQG ʿHʥʨQRORʧ\ ʭR GHYHORʪ D YROʮQʭDU\ ULʬN
ʩDQDʧHʩHQʭ ʦUDʩHZRUN ʦRU ʭʨH ʮʬH Rʦ ʣ, ʤ\ ʤRʭʨ ʭʨH ʪʮʤOLʥ DQG
ʪULYDʭH ʬHʥʭRUʬʠ���

*ʮLGHOLQHʬ ʬʮʥʨ Dʬ ʭʨH RQHʬ ʭʨDʭ ʹRQʧUHʬʬ ʨDʬ ʥDOOHG ʦRU�
DORQʧ ZLʭʨ RQHʬ DOUHDG\ GHYHORʪHG� DUH ʮQGRʮʤʭHGO\ ZHOʥRʩH
ʤHʥDʮʬH ʭʨH GHʪOR\ʩHQʭ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʭRROʬ LQ ʭʨH
ʪʮʤOLʥ ʬHʥʭRU ʥDQ ʪUHʬHQʭ D QʮʩʤHU Rʦ ʥʨDOOHQʧHʬ LQ ʪUDʥʭLʥHʠ
,QGHHG� ʭʨH ʮʬH Rʦ DOʧRULʭʨʩʬ LQ ʧRYHUQʩHQʭ DOUHDG\ ʨDʬ OHG ʭR
ʬRʩH ʥRQʭURYHUʬLHʬ DQG GLʬʪʮʭHʬʠ

ʿʨH ʪʮʤOLʥ ʬʥʨRRO GLʬʭULʥʭ LQ %RʬʭRQ� ʦRU HʯDʩʪOH� ZRUNHG
ZLʭʨ UHʬHDUʥʨHUʬ Dʭ ʭʨH 0DʬʬDʥʨʮʬHʭʭʬ ,QʬʭLʭʮʭH Rʦ ʿHʥʨQRORʧ\ RQ
D ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩ LQʭHQGHG ʭR LQʦRUʩ ʭʨH UHGHʬLʧQ Rʦ
ʬʥʨRRO ʬʥʨHGʮOHʬ DQG ʤʮʬ URʮʭHʬʠ ʿʨH LQLʭLDO DOʧRULʭʨʩʟLQʦRUʩHG
UHGHʬLʧQ� ZʨLʥʨ ZRʮOG ʨDYH ʥʨDQʧHG ʭʨH ʬʭDUʭLQʧ ʭLʩHʬ ʦRU ʩDQ\
ʬʥʨRROʬ� ZDʬ HʯʪHʥʭHG ʭR ʬDYH ʭʨH GLʬʭULʥʭ ʮʪ ʭR ˚�ʶ ʩLOOLRQ LQ
DQQʮDO HʯʪHQʬHʬ DQG ʪURGʮʥH ʬʥʨHGʮOHʬ ʭʨDʭ ZHUH ʨHDOʭʨLHU ʦRU
ʬʭʮGHQʭʬ� ʤHʭʭHU ʦRU ʭʨH HQYLURQʩHQʭ� DQG ʩRUH HʫʮLʭDʤOH ʦRU
ʩLQRULʭ\ ʬʭʮGHQʭʬʠ��� %ʮʭ ʭʨH ʬ\ʬʭHʩˊʬ ʬʥʨHGʮOLQʧ ˇRYHUʨDʮO ZDʬ
LQʭURGʮʥHG ZLʭʨ LQʬʮʦʦLʥLHQʭ HʯʪODQDʭLRQ RU RʪʪRUʭʮQLʭ\ ʦRU ʥLʭL˅HQ
LQʭHUDʥʭLRQ ZLʭʨ ʭʨH ʩRGHO�ˈ DQG Lʭ ʪURʩʪʭHG D ˇʪʮʤOLʥ ʪʮʬʨʤDʥN
˃ʭʨDʭ˄ ZDʬ ʬʭURQʧ DQG ʬZLʦʭʠˈ��� ʿʨH ʬʥʨRRO GLʬʭULʥʭ GURʪʪHG ʭʨH
ʪURʪRʬHG ʬʥʨHGʮOLQʧ ʥʨDQʧHʬ LQ ʭʨH ʦDʥH Rʦ ʭʨH RʪʪRʬLʭLRQʠ��ʵ ,ʭ GLG�
ʨRZHYHU� ʪURʥHHG ʭR ʮʬH GLʧLʭDO DOʧRULʭʨʩʬ ʭR UHʪURʧUDʩ ʭʨH
ʬʪHʥLʦLʥ URʮʭHʬ ʭUDYHOHG ʤ\ ʭʨH GLʬʭULʥʭˊʬ ʤʮʬHʬ� ʬʭLOO ʬDYLQʧ
ʭDʯʪD\HUʬ ʥRQʬLGHUDʤOH ʩRQH\ RQ ʦʮHO ʥRʬʭʬ DQG ʬʮʤʬʭDQʭLDOO\
UHGʮʥLQʧ HʩLʬʬLRQʬʠ��ʶ

,Q ʼRʮʬʭRQ� D ʬʥʨRRO GLʬʭULʥʭ HQGHG ʮʪ LQ ʥRʮUʭ DʦʭHU
UHO\LQʧ RQ D ʥRʩʪOHʯ DOʧRULʭʨʩˋDOʤHLʭ QRʭ D ʩDʥʨLQHʟOHDUQLQʧ

��� ʹRQʬROLGDʭHG ʣʪʪURʪULDʭLRQʬ ʣʥʭ� ����� 3ʮʤʠ /ʠ 1Rʠ ���ʟ���� ʺLYLʬLRQ 8�
ʿLʭOH ,� ˑˑ ���ˆ��ʶ� ��ʵ 6ʭDʭʠ ����� ����ˆ�ʢʠ

��� ˀLOOLDʩ 0ʠ ʝ0Dʥʞ ʿʨRUQʤHUU\ 1DʭLRQDO ʺHʦHQʬH ʣʮʭʨRUL˅DʭLRQ ʣʥʭ ʦRU
ʻLʬʥDO <HDU ����� ʺLYLʬLRQ (� 3ʮʤʠ /ʠ 1Rʠ ���ʟ���� ˑˑ ʶ���ˆʶʶ��� ��ʵ 6ʭDʭʠ �����
ʵʶ��ˆʵʡʠ

��� (//(1 *22ʺ0ʣ1� ʿʼ( ʹʼʣ//(1*( 2ʻ (ˎ8,ʿʣ%/( ʣ/*25,ʿʼ0,ʹ ʹʼʣ1*(
ʝ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠʭʨHUHʧUHYLHZʠRUʧʴZʪʟʥRQʭHQʭʴʮʪORDGʬʴ���ʢʴ��ʴ*RRGʩDQʟʿʨHʟʹʨDOOH
QʧHʟRʦʟ(ʫʮLʭDʤOHʟʣOʧRULʭʨʩLʥʟʹʨDQʧHʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ<36ʢʟʶʢ�5˄ʠ

��� ʡG� Dʭ �� ʡʠ
��ʵ (ʩʩD ʹROHʩDQ� ʧRZ 2QH &LW\ 6DYHG ʶʞ 0LOOLRQ E\ 5RXWLQJ 6FKRRO %XVHV

ZLWK DQ $OJRULWKP� 528ʿ( ʻ,ʻʿ< ʝʣʮʧʠ ��� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠURʮʭHʟʦLʦʭ\ʠʥRʩʴʭHʥʨʟ
GDʭDʴ���ʢʴ��ʴʤRʬʭRQʟʬʥʨRROʟʤʮʬʟURʮʭHʬʴ�ʶʢ���ʴ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ�ʡ8*ʟ�ʺʾʺ˄ʠ

��ʶ 6HDQ ʻOHʩLQʧ�7KLV ʢ�6� &LW\ 3XW DQ $OJRULWKP LQ &KDUJH Rʤ LWV 6FKRRO %XV 5RXWHV
DQG 6DYHG ʶʞ 0LOOLRQ� ˀ25/ʺ (ʹ21ʠ ʻʠ ʝʣʮʧʠ ��� ���ʢʞ� ʨʭʭʪʬʷʴʴZZZʠZHʦRUʮʩʠRUʧʴDʧHQGDʴ
���ʢʴ��ʴʭʨLʬʟʮʬʟʥLʭ\ʟʪʮʭʟDQʟDOʧRULʭʨʩʟLQʟʥʨDUʧHʟRʦʟLʭʬʟʬʥʨRROʟʤʮʬʟURʮʭHʬʟDQGʟʬDYHGʟʶʟʩLOOLRQʴ
˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʢ3ʽ5ʟʽ1*ʻ˄ʠ



����˄ $ʡ ʡ1 $'-ʢ'ʡ&$7ʡ21 $1' $'0ʡ1ʡ675$7ʡ21 ���

RQHˋʭR UDʭH ʭHDʥʨHUʬˊ ʪHUʦRUʩDQʥH DQG ʰʮʬʭLʦ\ ʭʨH GLʬʩLʬʬDO Rʦ
ʭHDʥʨHUʬ ZʨRʩ ʭʨH DOʧRULʭʨʩ UDʭHG ʪRRUO\ʠ��� ʿʨH GLʬʭULʥʭ UHOLHG
RQ D ʪULYDʭH ʥRQʬʮOʭLQʧ ʦLUʩ ʭR GHYHORʪ DQG UʮQ ʭʨH DOʧRULʭʨʩ�
ʤʮʭ ʭʨH ʦLUʩ ʥRQʬLGHUHG Lʭʬ ˇDOʧRULʭʨʩʬ DQG ʬRʦʭZDUH Dʬ ʭUDGH
ʬHʥUHʭʬ� UHʦʮʬLQʧ ʭR GLYʮOʧH ʭʨHʩ ʭR HLʭʨHU ˃ʭʨH GLʬʭULʥʭ˄ RU ʭʨH
ʭHDʥʨHUʬ ʭʨHʩʬHOYHʬʠˈ��ʡ ʿʨH ʭHDʥʨHUʬˊ ʮQLRQ DQG ʬHYHUDO
ʭHDʥʨHUʬ ʦLOHG D ODZʬʮLʭ DʧDLQʬʭ ʭʨH ʬʥʨRRO GLʬʭULʥʭ� DUʧʮLQʧ ʭʨDʭ
ʭʨH DOʧRULʭʨʩ GHʪULYHG ʭʨHʩ Rʦ ʪURʥHGʮUDO GʮH ʪURʥHʬʬʠ��� ʿʨH
ʭHDʥʨHUʬ DUʧʮHG ʭʨDʭ� ZLʭʨRʮʭ ˇDʥʥHʬʬ ʭR ʭʨH ʥRʩʪʮʭHU
DOʧRULʭʨʩʬ DQG GDʭD QHʥHʬʬDU\ ʭR YHULʦ\ ʭʨH DʥʥʮUDʥ\ Rʦ ʭʨHLU
ʬʥRUHʬ�ˈ ʭʨH GLʬʭULʥʭ GHʪULYHG ʭʨHʩ Rʦ ʭʨHLU ʥRQʬʭLʭʮʭLRQDO ULʧʨʭʬʠ
ʿʨH ʭULDO ʥRʮUʭ LʬʬʮHG RQO\ DQ LQʭHULʩ GHʥLʬLRQ� UʮOLQʧ ʭʨDʭ ʭʨH
ʪURʥHGʮUDO GʮH ʪURʥHʬʬ ʥODLʩ ʥRʮOG ʪRʬʬLʤO\ ʨDYH ʩHULʭ DQG ʭʨDʭ
ʭʨH ʭHDʥʨHUʬ ZHUH HQʭLʭOHG ʭR ʭDNH ʭʨHLU ʥDʬH ʭR D ʰʮU\ʠ ʿʨH ʥRʮUʭ
ʨHOG ʭʨDʭ ˇZLʭʨRʮʭ DʥʥHʬʬ ʭR ʠ ʠ ʠ ʪURʪULHʭDU\ LQʦRUʩDʭLRQˋʭʨH
YDOʮHʟDGGHG HʫʮDʭLRQʬ� ʥRʩʪʮʭHU ʬRʮUʥH ʥRGHʬ� GHʥLʬLRQ UʮOHʬ�
DQG DʬʬʮʩʪʭLRQʬˋ˃ʭʨH ʭHDʥʨHUʬˊ˄ ʬʥRUHʬ ZLOO UHʩDLQ D
ʩ\ʬʭHULRʮʬ ˉʤODʥN ʤRʯ�ˊ LʩʪHUYLRʮʬ ʭR ʥʨDOOHQʧHʠˈ��ʢ ʣOʭʨRʮʧʨ ʭʨH
ʥRʮUʭ UHʥRʧQL˅HG ʭʨDʭ ʭʨH ʥRQʬʮOʭLQʧ ʦLUʩ UHOLHG RQ ʤ\ ʭʨH ʬʥʨRRO
GLʬʭULʥʭ ʩD\ ZHOO ʨDYH ʤHHQ ZLʭʨLQ Lʭʬ ULʧʨʭʬ ʭR NHHʪ Lʭʬ
DOʧRULʭʨʩʬ ʬHʥUHʭ� Lʭ ʨHOG ʭʨDʭ D ʰʮU\ ʥRʮOG ʬʭLOO ʥRQʬLGHU ZʨHʭʨHU
ˇD ʪROLʥ\ Rʦ ʩDNLQʧ ʨLʧʨ ʬʭDNHʬ HʩʪOR\ʩHQʭ GHʥLʬLRQʬ ʤDʬHG RQ
ʬHʥUHʭ DOʧRULʭʨʩʬ ˃Lʬ˄ LQʥRʩʪDʭLʤOH ZLʭʨ ʩLQLʩʮʩ GʮH
ʪURʥHʬʬʠˈ��� 2ʦ ʥRʮUʬH� ʭʨH ʪUHOLʩLQDU\ QDʭʮUH Rʦ ʭʨH ʭULDO ʥRʮUʭˊʬ
GHʥLʬLRQ ʥDQQRʭ UʮOH Rʮʭ ʭʨH ʪRʬʬLʤLOLʭ\ ʭʨDʭ� ʨDG ʭʨH ʩDʭʭHU ʧRQH
ʭR D ʰʮU\� ʭʨH ʬʥʨRRO RʦʦLʥLDOʬ ʩLʧʨʭ ʨDYH ʤHHQ DʤOH ʭR ʪʮʭ ʦRUʭʨ
DGGLʭLRQDO HYLGHQʥH ʭʨDʭ ʥRʮOG ʨDYH ʬDʭLʬʦLHG ʭʨH ʭHDʥʨHUʬˊ GʮH
ʪURʥHʬʬ ULʧʨʭʬ ZʨLOH ʬʭLOO ʪURʭHʥʭLQʧ ʭʨH ʦLUʩˊʬ ʭUDGH ʬHʥUHʭʬʠ���

ʣ ʨDQGʦʮO Rʦ RʭʨHU ʥDʬHʬ LQ UHʥHQʭ \HDUʬ ʨDYH ʬLʩLODUO\
UDLʬHG GʮH ʪURʥHʬʬ DQG ʭUDQʬʪDUHQʥ\ ʥRQʥHUQʬ RYHU ʬʭDʭHʬˊ ʮʬH Rʦ
QRQʟOHDUQLQʧ DOʧRULʭʨʩʬ LQ ʩDNLQʧ GHʥLʬLRQʬ DʤRʮʭ LQGLYLGʮDOʬˊ
0HGLʥDLG RU GLʬDʤLOLʭ\ ʤHQHʦLʭʬʠ ,Q ,GDʨR� ODZ\HUʬ DʥʭLQʧ RQ
ʤHʨDOʦ Rʦ D ʧURʮʪ Rʦ ʪHRʪOH ZLʭʨ GHYHORʪʩHQʭDO GLʬDʤLOLʭLHʬ ʦLOHG
ʬʮLʭ DʧDLQʬʭ ʭʨH ʬʭDʭH RYHU UHGʮʥʭLRQʬ LQ 0HGLʥDLG ʪD\ʩHQʭʬ ʦRU

��� ʼRʮʬʠ ʻHGˊQ Rʦ ʿHDʥʨHUʬ� /RʥDO �ʵ�ʶ YʠʼRʮʬʠ ,QGHʪʠ 6ʥʨʠʺLʬʭʠ� �ʶ� ʠ̒ 6ʮʪʪʠ �G �����
��ʡ� ʝ6ʠ̋ ʠ ʿHʯʠ ���ʡʞʸ VHH DOVRʹRʧOLDQHʬHʳ/HʨU� VXSUD QRʭH �� Dʭ �ʡˆ��ʠ

��ʡ ʧRXV� ʠHGʥQ Rʤ 7HDFKHUV� �ʶ� ʻʠ 6ʮʪʪʠ Dʭ ��ʡ�ˆʡʡʠ
��� ʡG� Dʭ ��ʡ�ˆʡ�ʠ
��ʢ ʡG� Dʭ ��ʡʢʠ
��� ʡG� Dʭ ��ʡʢˆ��ʠ
��� ʿʨH ʥDʬH ʬHʭʭOHG LQ 2ʥʭRʤHU ���ʡʸ LQ ʭʨDʭ ʬHʭʭOHʩHQʭ� ʭʨH ʬʥʨRRO GLʬʭULʥʭ QRʭHG ʭʨDʭ

Lʭ ʨDG DOUHDG\ ʭHUʩLQDʭHG ʭʨH YHQGRU Rʦ ʭʨH DOʧRULʭʨʩ DQG DʧUHHG ʭʨDʭ Lʭ ZRʮOG QHYHU DʧDLQ ʦLUH
D ʭHDʥʨHU ʤDʬHG RQ D ˇYDOʮHʟDGGHGˈ ʬʥRULQʧ ʬ\ʬʭHʩ Rʦ ʭʨH NLQG Lʭ ʨDG ʮʬHG� ˇʬR ORQʧ Dʬ ʭʨH YDOʮHʟ
DGGHG ʬʥRUH DʬʬLʧQHG ʭR ʭʨH ʭHDʥʨHU UHʩDLQʬ ʮQYHULʦLDʤOHʠˈ 6HʭʭOHʩHQʭ DQG ʻʮOO DQG ʻLQDO
5HOHDʬH ʣʧUHHʩHQʭ Dʭ �ˆ�� ʧRXV� ʠHGʥQ Rʤ 7HDFKHUV� �ʶ� ʻʠ 6ʮʪʪʠ �G ���� ʝ6ʠʺʠ ʿHʯʠ ���ʡʞ�
ʨʭʭʪʬʷʴʴZZZʠDʦʭʠRUʧʴʬLʭHʬʴGHʦDʮOʭʴʦLOHʬʴʬHʭʭOHʩHQʭDʧUHHʩHQʭˏʨRʮʬʭRQˏ���ʡ�ʡʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHU
ʩDʠʥʥʴ�9�9ʟ1ʼ0ʡ˄ʠ
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ORQʧʟʭHUʩ LQʬʭLʭʮʭLRQDO ʬHUYLʥHʬʠ��� ʿʨH ʬʭDʭH ʨDG UHOLHG RQ D
ʪURʪULHʭDU\ DOʧRULʭʨʩ ʮʬHG LQ ʬHʭʭLQʧ LQGLYLGʮDO ʤʮGʧHʭʬ ʦRU
ʥODLʩDQʭʬˊ UHʫʮLUHG ʥDUH DQG LQ ʥDOʥʮODʭLQʧ 0HGLʥDLG ʤHQHʦLʭʬʠ���
,GDʨR LQLʭLDOO\ DUʧʮHG ʭʨDʭ ʭʨH ʩHʭʨRGRORʧ\ ʮʬHG ʤ\ ʭʨH QRQʟ
OHDUQLQʧ DOʧRULʭʨʩ ZDʬ D ˇʭUDGH ʬHʥUHʭˈ DQG UHʦʮʬHG ʭR GLʬʥORʬH
Lʭ ʭR ʭʨH ʪODLQʭLʦʦʬ ʮQOHʬʬ ʭʨH\ ʬLʧQHG D ʥRQʦLGHQʭLDOLʭ\
DʧUHHʩHQʭʠ��ʵ ʿʨH ʥRʮUʭ UHʰHʥʭHG ʭʨDʭ DʬʬHUʭLRQ� DQG ʭʨH ʪDUʭLHʬ
ʮOʭLʩDʭHO\ ʬʭLʪʮODʭHG ʭR D ʪUHOLʩLQDU\ LQʰʮQʥʭLRQ ʮQGHU ZʨLʥʨ
,GDʨR DʧUHHG ʭR ʩDNH GHʭDLOʬ DʤRʮʭ Lʭʬ ʤʮGʧHʭ ʥDOʥʮODʭLRQ ʭRRO
DYDLODʤOH ʭR ʪDUʭLʥLʪDQʭʬ LQ ʭʨH ʪURʧUDʩ ʮʪRQ UHʫʮHʬʭʠ��ʶ

ʿʨH ˀHʬʭ 9LUʧLQLD ʺHʪDUʭʩHQʭ Rʦ ʼHDOʭʨ DQG ʼʮʩDQ
5HʬRʮUʥHʬ ZDʬ DOʬR ʬʮHG RYHU Lʭʬ ʮʬH Rʦ D QRQʟOHDUQLQʧ
DOʧRULʭʨʩ ʭʨDʭ GHʭHUʩLQHG 0HGLʥDLG UHʥLʪLHQʭʬˊ ʤʮGʧHʭʬ ʦRU ʭʨH
ʥDUH ʭʨH\ QHHGHGʠ��� ˀʨHQ ʭʨH DOʧRULʭʨʩLʥDOO\ GHʭHUʩLQHG
ʤʮGʧHʭʬ UHʬʮOʭHG LQ ʬLʧQLʦLʥDQʭ ʤHQHʦLʭʬ UHGʮʥʭLRQʬ ʦRU ʭʨH
ʪODLQʭLʦʦʬ� ʭʨH\ ʦLOHG D ʥODʬʬ DʥʭLRQ DʧDLQʬʭ ʭʨH ʬʭDʭH DʧHQʥ\ʠ
%HʥDʮʬH ʭʨH ʪODLQʭLʦʦʬ ʨDG QR ZD\ Rʦ NQRZLQʧ ZʨDʭ ʥULʭHULD ʭʨH
DOʧRULʭʨʩ ʨDG UHOLHG RQ ʭR GHʭHUʩLQH ʭʨHLU ʤʮGʧHʭʬ DQG
ʭʨHUHʦRUH ODʥNHG ʩHDQLQʧʦʮO RʪʪRUʭʮQLʭLHʬ ʭR ʥRQʭHʬʭ Lʭʬ
GHʭHUʩLQDʭLRQʬ� ʭʨH\ DOOHʧHG YLRODʭLRQʬ Rʦ GʮH ʪURʥHʬʬ DQG
ʬRʮʧʨʭ ʭR HQʰRLQ ʭʨH ʮʬH Rʦ ʭʨH DOʧRULʭʨʩʠ��ʡ ʿʨH ʥRʮUʭ DʧUHHG
DQG LʬʬʮHG D ʪUHOLʩLQDU\ LQʰʮQʥʭLRQ ʪURʨLʤLʭLQʧ ʭʨH DOʧRULʭʨʩˊʬ
ʮʬH� ʬLQʥH ʭʨH DʧHQʥ\ ʦDLOHG ʭR GLʬʥORʬH ʭʨH DOʧRULʭʨʩˊʬ
RYHUDUʥʨLQʧ ʩHʭʨRGRORʧ\� ʭʨH YDULDʤOHʬ Lʭ ʮʬHG� RU ʨRZ Lʭ
ZHLʧʨHG ʭʨHʬH YDULDʤOHʬʠ��� ʿʨH ʥRʮUʭ OLʦʭHG Lʭʬ LQʰʮQʥʭLRQ DʦʭHU
ˀHʬʭ 9LUʧLQLD GHYHORʪHG DQG ʩDGH ʪʮʤOLʥO\ DYDLODʤOH DQ
DOʭHUQDʭLYH ʬ\ʬʭHʩ ʭʨDʭ UHOLHG RQ LGHQʭLʦLDʤOH ʩDʭULʥHʬ DQG
DOORZHG UHʥLʪLHQʭʬ ʭR ʥRQʭHʬʭ ʭʨH DʥʥʮUDʥ\ Rʦ ʭʨH YDULDʤOHʬ DQG
ʭʨH RYHUDOO ʮʬH Rʦ ʭʨH ʩDʭULʥHʬʠ��ʢ

��� 6HH JHQHUDOO\ ʾʠˀʠ Yʠ ʣUʩʬʭURQʧ� �ʢ� ʻʠ5ʠʺʠ ʵʡʢ� ʵʢʵ ʝʺʠ ,GDʨR ���ʵʞʸ
6ʥʨʮOʭ˅ Yʠ ʣUʩʬʭURQʧ� 1Rʠ �ʷ��ʟʹ9ʟ���ʶ�ʟ%/ˀ� ���� ˀ/ ������� ʝʺʠ ,GDʨR ʣʮʧʠ ��
����ʞʠ ʻRU D GLʬʥʮʬʬLRQ Rʦ ʭʨLʬ OLʭLʧDʭLRQ� ʬHH %ORʥʨʟˀHʨʤD� VXSUD QRʭH ���� Dʭ ��ʡʢ�
��ʢ�ʠ

��� 6HH %ORʥʨʟˀHʨʤD� VXSUD QRʭH ���� Dʭ ��ʡʢʠ
��ʵ ʡG�
��ʶ ʡG� ,Q ʬʮʤʬHʫʮHQʭ OLʭLʧDʭLRQ� ʭʨH ʪODLQʭLʦʦʬ ʩRYHG ʭR ʥHUʭLʦ\ D ʥODʬʬ Rʦ ʬLʩLODUO\

ʬLʭʮDʭHG LQGLYLGʮDOʬʸ ʭʨH ʥRʮUʭ ʧUDQʭHG ʭʨH ʩRʭLRQ DQG HʯʪDQGHG ʭʨH LQʰʮQʥʭLRQ ʭR UHDʥʨ ʭʨH
HQʭLUH ʥODʬʬʠ ʾʠˀʠ Yʠ ʣUʩʬʭURQʧ� �ʢ� ʻʠ5ʠʺʠ ʵʡʢ� ʵʢʵ ʝʺʠ ,GDʨR ���ʵʞʠ 2Q DʪʪHDO� ʭʨH 1LQʭʨ
ʹLUʥʮLʭ DʦʦLUʩHG� ʨROGLQʧ ʭʨDʭ ʭʨH GLʬʭULʥʭ ʥRʮUʭ GLG QRʭ DʤʮʬH Lʭʬ GLʬʥUHʭLRQ LQ ʦLQGLQʧ ʭʨDʭ ʭʨH
QRʭLʥHʬ LQʦRUʩLQʧ ʭʨH ʪODLQʭLʦʦʬ Rʦ ʭʨH UHGʮʥʭLRQ LQ ʭʨHLU ʤHQHʦLʭʬ Dʬ D UHʬʮOʭ Rʦ ʭʨH DOʧRULʭʨʩˊʬ
GHʭHUʩLQDʭLRQʬ ʦDLOHG ʭR OD\ Rʮʭ ʪURʪHUO\ ʭʨH DʧHQʥ\ˊʬ UDʭLRQDOH ʦRU ʭʨH UHGʮʥʭLRQʬʠ ʾʠˀʠ Hʨ UHO�
ʺʠˀʠ Yʠ ʣUʩʬʭURQʧ� ʡ�ʢ ʻʠ�G ʢ��� ʢʡ�ˆʡʵ� ʢʡ� ʝʢʭʨ ʹLUʠ ���ʶʞʠ

��� 0LʥʨDHO ʿʠ Yʠ %RZOLQʧ� 1Rʠ �ʷ�ʶʟʥYʟ�ʢ�ʶʶ� ���� ˀ/ ʵ�ʡ���ʵ� Dʭ ˒�ˆʵ ʝ6ʠʺʠ
ˀʠ 9Dʠ 6Hʪʭʠ ��� ����ʞ� PRGLʤLHG VXE QRP�0LʥʨDHO ʿʠ Yʠ ʹURʮʥʨ� ���� ˀ/ �ʶ���ʢʶ ʝ6ʠʺʠ
ˀʠ 9Dʠ 0DUʠ ��� ����ʞʠ

��ʡ ʡG� Dʭ ˒ʵ� ˒ʡˆʢʠ
��� ʡG� Dʭ ˒��ˆ��� ˒�ʶʠ
��ʢ &URXFK� ���� ˀ/ �ʶ���ʢʶ� Dʭ ˒�ˆ��ʸ VHH DOVR %ORʥʨʟˀHʨʤD� VXSUD QRʭH ����

Dʭ ��ʡ�ˆʡʢʠ
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,QGLYLGʮDOʬ DQG DGYRʥDʥ\ ʧURʮʪʬ LQ ʣUNDQʬDʬ� 0LʥʨLʧDQ�
2UHʧRQ� DQG ʻORULGD ʨDYH DOʬR ʤURʮʧʨʭ ʬLʩLODU ʥODLʩʬ DOOHʧLQʧ
ʥRQʬʭLʭʮʭLRQDO RU ʬʭDʭʮʭRU\ ʪURʥHʬʬ YLRODʭLRQʬʠ��� ,Q ʭʨH ʩDʰRULʭ\
Rʦ ʭʨHʬH ʬʮLʭʬ� ʭʨH ʪODLQʭLʦʦʬ ZHUH Dʭ OHDʬʭ ʪDUʭLDOO\ ʬʮʥʥHʬʬʦʮO LQ
RʤʭDLQLQʧ HLʭʨHU D ʥRʮUʭ RUGHU LQ ʭʨHLU ʦDYRU RU D ʬHʭʭOHʩHQʭ ZLʭʨ
ʭʨH ʬʭDʭH ʧRYHUQʩHQʭ ʭʨDʭ ʬʭRʪʪHG ʭʨH ʮʬH Rʦ ʭʨH DOʧRULʭʨʩ RU
UHʫʮLUHG ʧUHDʭHU GLʬʥORʬʮUH DʤRʮʭ Lʭʬ RʪHUDʭLRQʬʠ ,ʭ ʬHHʩʬ ʥOHDU
ʦURʩ ʭʨH ,GDʨR DQG ˀHʬʭ 9LUʧLQLD ʥDʬHʬ ʭʨDʭ ʧRYHUQʩHQʭ
DʧHQʥLHʬ ZLOO ʤH RQ ʭʨH ʬʨDNLHʬʭ Rʦ OHʧDO ʧURʮQGʬ ZʨHQ ʭʨH\
GLʬʥORʬH DʤʬROʮʭHO\ QRʭʨLQʧ DʤRʮʭ ʭʨH DOʧRULʭʨʩʬ ʭʨH\ ʮʬHʠ %ʮʭ
ʤRʭʨ Rʦ ʭʨRʬH ʥDʬHʬ LQYROYHG DOʧRULʭʨʩʬ ʩDGH ʮʪ Rʦ D OLʩLʭHG
QʮʩʤHU Rʦ ʦʮOO\ NQRZQ YDULDʤOHʬ ʭʨDʭ ʨDG ʤHHQ DʬʬLʧQHG ʬʪHʥLʦLʥ
ZHLʧʨʭʬʠ��� ,ʭ UHʩDLQʬ ʭR ʤH ʬHHQ ZʨDʭ ʥRʮUʭʬ ZLOO GHʩDQG ʭʨDʭ
ʬʭDʭHʬ GLʬʥORʬH ZʨHQ ʭʨH\ UHO\ RQ ʥRʩʪOHʯ� ʩDʥʨLQHʟOHDUQLQʧ
DOʧRULʭʨʩʬ ʭʨDʭ DUH QRʭ HDʬLO\ RU LQʭʮLʭLYHO\ HʯʪODLQDʤOHʠ *LYHQ
ʭʨDʭ GʮH ʪURʥHʬʬ ʥDOOʬ ʦRU D ʤDODQʥLQʧ Rʦ ʦDʥʭRUʬ ʤ\ ʭʨH ʥRʮUʭʬ����
Lʭ ʩD\ ʤH ʭʨDʭ ʭʨH ʼRʮʬʭRQ ʬʥʨRRO GLʬʭULʥʭ ʥDʬH ʥRʩHʬ ʭʨH ʥORʬHʬʭ
ʭR ʭʨH ʪRʭHQʭLDO RʮʭʥRʩHʬ LQ DQ\ ʦʮʭʮUH ʪURʥHGʮUDO GʮH ʪURʥHʬʬ
ʥʨDOOHQʧHʬ ʭR ʭʨH DGʩLQLʬʭUDʭLYH ʮʬH Rʦ ʩDʥʨLQHʟOHDUQLQʧ
DOʧRULʭʨʩʬˋZʨHUH ʭʨH ʮOʭLʩDʭH ʰʮGʧʩHQʭ DʤRʮʭ ʭʨH GʮH ʪURʥHʬʬ
ʥDOʥʮOʮʬ DQG ʭʨH ʤDODQʥLQʧ Rʦ LQʭHUHʬʭʬ Dʭ ʬʭDNH ZLOO ʤH RQH ʦRU D
ʰʮU\ ʭR ʩDNHʠ���

,Q DGGLʭLRQ ʭR ODZʬʮLʭʬ UDLʬLQʧ ʪURʥHGʮUDO GʮH ʪURʥHʬʬ
ʥODLʩʬ� DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ ʭʨDʭ UHO\ RQ ʩDʥʨLQHʟOHDUQLQʧ
DOʧRULʭʨʩʬ ʥRʮOG ʪRʬʬLʤO\ ʦDʥH RʤʰHʥʭLRQʬ ʤDʬHG RQ ʦHGHUDO
DQʭLGLʬʥULʩLQDʭLRQ ʬʭDʭʮʭHʬ� ʬʮʥʨ Dʬ ʿLʭOH 9, Rʦ ʭʨH ʹLYLO 5Lʧʨʭʬ

��� 6HH� H�J�� %DUU\ Yʠ /\RQ� ��ʵ ʻʠ�G ʡ�� ʝ�ʭʨ ʹLUʠ ����ʞʸ %UDQG\ ʹʠ Yʠ 3DOʩHU� 1Rʠ
ʵʷ�ʡʥY���ʟ5ʼʴʹʣ6� ���� ˀ/ ʵ��ʢʵ�ʵ ʝ1ʠʺʠ ʻODʠ 6Hʪʭʠ �ʢ� ����ʞʸ 2UGHU RQ 0RʭLRQ ʦRU
3UHOLʩLQDU\ ,QʰʮQʥʭLRQ�ʹʠ6ʠ Yʠ 6DLNL�1Rʠ �ʷ�ʡʟʥYʟ��ʶ�ʵʟ0ʹ ʝʺʠ2UʠʣʪUʠ �ʢ� ���ʡʞʸʹDʨRR Yʠ 6ʣ6
,Qʬʭʠ ,Qʥʠ ʝʹDʨRR ,ʞ� ��� ʻʠ 6ʮʪʪʠ �G ʡʡ�� ʡ�� ʝ(ʠʺʠ 0Lʥʨʠ ����ʞ� DʤʤʥG LQ SDUW� UHYHUVHG LQ SDUW�
ʢ�� ʻʠ�G ��ʡ ʝ�ʭʨ ʹLUʠ ���ʢʞʸ ʣUNʠ ʺHʪˊʭ Rʦ ʼʮʩDQ 6HUYʬʠ Yʠ /HGʧHUZRRG� ʶ�� 6ʠˀʠ�G ���� �ʵ�ˆ
ʵ� ʝʣUNʠ ���ʡʞʸ%DʮʬHUʩDQYʠ8QHʩʪOR\ʩHQʭ ,QʬʠʣʧHQʥ\�1Rʠ ������� ���ʢˀ/����ʢʵʶ ʝ0Lʥʨʠ
ʹʭʠ ʣʪʪʠ ʺHʥʠ ʶ� ���ʢʞʸ VHH DOVR ʣ, 1RZ ,Qʬʭʠ� VXSUD QRʭH ��� Dʭ ʡˆʢʸ ʣ, 12ˀ ,16ʿʠ� VXSUD QRʭH
��ʶ� Dʭ �ʶˆ��ʸ ʹʿ5ʠ ʻ25ʺ(02ʹ5ʣʹ<ʳʿ(ʹʼʠ� ʹʼʣ//(1*,1* ʿʼ(86( 2ʻʣ/*25,ʿʼ0ʟʺ5,9(1
ʺ(ʹ,6,21ʟ0ʣʾ,1* ,1 %(1(ʻ,ʿ6 ʺ(ʿ(50,1ʣʿ,216 ʣʻʻ(ʹʿ,1* 3(23/( ˀ,ʿʼ ʺ,6ʣ%,/,ʿ,(6
ʝ����ʞ� ʨʭʭʪʬʷʴʴʥGʭʠRUʧʴZʪʟʥRQʭHQʭʴʮʪORDGʬʴ����ʴ��ʴ����ʟ��ʟ��ʟʹʨDOOHQʧLQʧʟʭʨHʟ8ʬHʟRʦʟ
ʣOʧRULʭʨʩʟGULYHQʟʺHʥLʬLRQʟʩDNLQʧʟLQʟ%HQHʦLʭʬʟʺHʭHUʩLQDʭLRQʬʟʣʦʦHʥʭLQʧʟ3HRʪOHʟZLʭʨʟ
ʺLʬDʤLOLʭLHʬʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴ6ʡ�9ʟ9�<8˄ʸ ʾDʭH ʹUDZʦRUG ʳ ʽDʬRQ 6ʥʨʮOʭ˅� $ʡ
6\VWHPV DV 6WDWH $FWRUV� ��ʢ ʹ2/80ʠ/ʠ5(9ʠ �ʢʵ�� �ʢʵʵˆʶʡ ʝ���ʢʞʠ

��� ʿʨH ʥDʬHʬ GLʬʥʮʬʬHG LQ 3DUʭ , Rʦ ʭʨLʬ DUʭLʥOH DGGUHʬʬLQʧ ʰʮGLʥLDO ʮʬH Rʦ
DOʧRULʭʨʩʬ DUH DOʬR RʤYLRʮʬO\ UHOHYDQʭ ʭR ʭʨH DGʩLQLʬʭUDʭLYH ʮʬH Rʦ DOʧRULʭʨʩʬʠ ʽʮʬʭ Dʬ
ʨHUH� ʨRZHYHU� QRQH Rʦ ʭʨRʬH ʥDʬHʬ DGGUHʬʬHG DQ\ ʭUʮO\ PDFKLQHʦOHDUQLQJ DOʧRULʭʨʩʬʠ

��� 8QGHU ʥʮUUHQʭ ʦHGHUDO ODZ� ʥRʮUʭʬ DUH HʯʪHʥʭHG ʭR GHʭHUʩLQH ZʨDʭ
ʪURʥHGʮUDO GʮH ʪURʥHʬʬ UHʫʮLUHʬ ʤ\ ʤDODQʥLQʧ ʭʨUHH ʦDʥʭRUʬʷ ʭʨH LQʭHUHʬʭʬ Rʦ ʭʨH ʪULYDʭH
LQGLYLGʮDOʸ ʭʨH ULʬN Rʦ HUURQHRʮʬ GHʥLʬLRQʬʸ DQG ʭʨH LQʭHUHʬʭʬ Rʦ ʭʨH ʧRYHUQʩHQʭʠ 6HH
0DʭʨHZʬ Yʠ (OGULGʧH� ʵ�ʵ 8ʠ6ʠ ��ʢ� ��ʵˆ�ʶ ʝ�ʢʡ�ʞʠ ʻRU HODʤRUDʭLRQ RQ GʮH ʪURʥHʬʬ
ʤDODQʥLQʧ LQ ʭʨH ʥRQʭHʯʭ Rʦ DOʧRULʭʨʩLʥ ʭRROʬ� ʬHH ʹRʧOLDQHʬH ʳ /HʨU� VXSUD QRʭH �� Dʭ ʵ�ˆ
ʵ�ʠ

��� ʣʬ QRʭHG� ʭʨH DOʧRULʭʨʩ Dʭ ʭʨH ʥHQʭHU Rʦ ʭʨH ʼRʮʬʭRQ ʥDʬH ZDʬ DOʬR QRʭ D
ʩDʥʨLQHʟOHDUQLQʧ RQHʠ
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ʣʥʭ Rʦ �ʢ�ʵʠ��ʵ ʿʨH ʺʮH 3URʥHʬʬ ʹODʮʬH Rʦ ʭʨH ʹRQʬʭLʭʮʭLRQˊʬ ʻLʦʭʨ
ʣʩHQGʩHQʭ DQG ʭʨH (ʫʮDO 3URʭHʥʭLRQ ʹODʮʬH Rʦ ʭʨH ʻRʮUʭHHQʭʨ
ʣʩHQGʩHQʭ DOʬR ʪURʨLʤLʭ ʭʨH ʦHGHUDO DQG ʬʭDʭH ʧRYHUQʩHQʭʬ�
UHʬʪHʥʭLYHO\� ʦURʩ HQʧDʧLQʧ LQ LQʭHQʭLRQDOO\ GLʬʥULʩLQDʭRU\
ʪUDʥʭLʥHʬʠ ,ʦ DʧHQʥLHʬ DUH QHʧOHʥʭʦʮO RU ʩDOLʥLRʮʬ� ʭʨH\ ʥRʮOG
ʥHUʭDLQO\ ʮʬH ʩDʥʨLQHʟOHDUQLQʧ ʭRROʬ LQ ZD\ʬ ʭʨDʭ RʦʦHQG HʯLʬʭLQʧ
ʪULQʥLʪOHʬ Rʦ ʥRQʬʭLʭʮʭLRQDO RU ʬʭDʭʮʭRU\ ODZʠ��ʶ

1HYHUʭʨHOHʬʬ� DOʭʨRʮʧʨ Lʭ Lʬ ʪRʬʬLʤOH ʦRU ʧRYHUQʩHQʭ
DʧHQʥLHʬ ʭR GHʪOR\ ʩDʥʨLQHʟOHDUQLQʧ DOʧRULʭʨʩʬ LQ D ʩDQQHU
ʭʨDʭ OHDGʬ ʭR ʰʮGLʥLDO GLʬDʪʪURYDO� Lʭ ʬHHʩʬ OLNHO\ ʭʨDʭ ʭʨH
UHʬʪRQʬLʤOH ʮʬH Rʦ ʩDʥʨLQH OHDUQLQʧ ZLOO LQ ʩRʬʭ ʥDʬHʬ ʤH
DʥʥRʩʩRGDʭHG ʮQGHU HʯLʬʭLQʧ ʪULQʥLʪOHʬ Rʦ 8ʠ6ʠ ODZʠ��� ʣʧHQʥLHʬ
RʤYLRʮʬO\ ʥDQQRʭ HʯʪHʥʭ ʭR ʨDYH ʭʨHLU GHʥLʬLRQʬ ʮQʥʨDOOHQʧHG Lʦ
ʭʨH\ ʦDLO ʭR ʪURYLGH DQ\ LQʦRUʩDʭLRQ DʤRʮʭ ʨRZ D ʩDʥʨLQHʟ
OHDUQLQʧ ʬ\ʬʭHʩ RʪHUDʭHʬʠ %ʮʭ Lʭ ZRʮOG ʬHHʩ ʭʨDʭ� ʬR ORQʧ Dʬ
DʧHQʥLHʬ DYRLG ʬʭRQHZDOOLQʧ DQG ʪURYLGH ʪHUʨDʪʬ HYHQ D
ʩRGLʥʮʩ Rʦ ʭUDQʬʪDUHQʥ\� ʩDQ\ Lʦ QRʭ ʩRʬʭ DʧHQʥ\ ʮʬHʬ Rʦ
DUʭLʦLʥLDO LQʭHOOLʧHQʥH ʥRʮOG ZHOO ZLʭʨʬʭDQG ʰʮGLʥLDO ʬʥUʮʭLQ\ʠ��ʡ
0RUHRYHU� Dʬ ʣ, ʭRROʬ ʧHQHUDOO\ ʧDLQ ʩRUH ZLGHʬʪUHDG ʮʬH LQ ʭʨH
ʪULYDʭH ʬHʥʭRU� Lʭ Lʬ ʪHUʨDʪʬ OLNHO\ ʭʨDʭ ʩHʩʤHUʬ Rʦ ʭʨH ʪʮʤOLʥ
ZLOO ʥRʩH ʭR DʥʥHʪʭ ʭʨHʩ ʩRUH LQ ʭʨH ʪʮʤOLʥ ʬHʥʭRU ʭRRˋLʦ QRʭ
HYHQ ʭR HʯʪHʥʭ ʭʨDʭ ʧRYHUQʩHQʭDO LQʬʭLʭʮʭLRQʬ ZLOO UHO\ RQ
ʭʨHʩʠ���

��ʵ ʵ�8ʠ6ʠʹʠ ˑ ����G HW VHʲ�ʿLʭOH9, ʪURʨLʤLʭʬ ʬʭDʭH DQG ORʥDO ʧRYHUQʩHQʭʬ ʭʨDʭ UHʥHLYH
ʦHGHUDO ʦLQDQʥLDO DʬʬLʬʭDQʥH ʦURʩ HQʧDʧLQʧ LQ ʪUDʥʭLʥHʬ ʭʨDʭ ʨDYH GLʬʪDUDʭH LʩʪDʥʭʬ RQ ʪURʭHʥʭHG
ʥODʬʬHʬʠ 6HH �� ʹʠʻʠ5ʠ ˑ ʵ�ʠ��ʵʝʤʞʝ�ʞʠ

��ʶ 2ʭʨHU ʪRʬʬLʤOH RʤʰHʥʭLRQʬ� ʦRU HʯDʩʪOH� ʩLʧʨʭ ʪʮUʪRUʭ ʭR ʤH ʤDʬHG RQ ʭʨH ʻRʮUʭʨ
ʣʩHQGʩHQʭ Rʦ ʭʨHʹRQʬʭLʭʮʭLRQ RU RQ ʥRQʬLGHUDʭLRQʬ Rʦ ʭʨHʣGʩLQLʬʭUDʭLYH3URʥHGʮUHʣʥʭ ʝʣ3ʣʞʠ
6HH� H�J�� 0LʥʨDHO /ʠ 5Lʥʨ�0DFKLQH /HDUQLQJ� $XWRPDWHG 6XVSLFLRQ $OJRULWKPV� DQG WKH ʠRXUWK
$PHQGPHQW� ��ʵ 8ʠ 3ʣʠ /ʠ 5(9ʠ �ʡ� ʝ����ʞ ʝDUʧʮLQʧ ʭʨDʭ ʮʬLQʧ DOʧRULʭʨʩʬ LQ ʪROLʥH
LQYHʬʭLʧDʭLRQʬ ʥRʮOG UDLʬH ʬLʧQLʦLʥDQʭ ʻRʮUʭʨʣʩHQGʩHQʭ ʥRQʥHUQʬ ʭʨDʭ ʨDYH \Hʭ ʭR ʤH HʯDʩLQHG
ʤ\ ʥRʮUʭʬʞʸ0ʮOOLʧDQʳ%DʩʤHUʧHU� VXSUDQRʭH ʶʶ� Dʭ ʡ��ˆ��� ���ˆ�ʢ ʝUDLʬLQʧ ʭʨH ʪRʬʬLʤLOLʭ\ ʭʨDʭ
ʧRYHUQʩHQʭ DʥʭLRQʬ ʭʨDʭ GHULYH ʦURʩ ʩDʥʨLQH OHDUQLQʧ ʩLʧʨʭ ʧLYH ULʬH ʭR DUʤLʭUDU\ DQG
ʥDʪULʥLRʮʬ ʥODLʩʬ ʮQGHU ʭʨH ʣ3ʣʞʠ (YHQ Lʦ ʬʮʥʨ RʤʰHʥʭLRQʬ DUH UDLʬHG� ʭʨLʬ GRHʬ QRʭ ʩHDQ ʭʨDʭ
ʭʨH\ZLOO ʤH ʦRʮQG YDOLG QRU� HYHQ Lʦ ʦRʮQG YDOLG� ʭʨDʭ ʭʨH\ZLOO ʪHUʩDQHQʭO\ ʤORʥN ʭʨH DʪʪOLʥDʭLRQ
Rʦ ʩDʥʨLQH OHDUQLQʧ ʭR ʧRYHUQʩHQʭDO DGʩLQLʬʭUDʭLRQʠ 6HH� H�J�� 6ʭHYHQ 0ʠ ʣʪʪHO ʳ ʹDU\
ʹRʧOLDQHʬH� $OJRULWKPLF *RYHUQDQFH DQG $GPLQLVWUDWLYH /DZ� LQ ʿʼ( ʹʣ0%5,ʺ*(ʼʣ1ʺ%22ʾ
2ʻ ʿʼ( /ʣˀ 2ʻ ʣ/*25,ʿʼ06 ʝˀRRGURZ %DUʦLHOG HGʠ� ����ʞ ʝˇ*RYHUQʩHQʭDO ʮʬH Rʦ ʩDʥʨLQHʟ
OHDUQLQʧ DOʧRULʭʨʩʬˋHYHQ ʭR DʮʭRʩDʭH NH\ ʧRYHUQʩHQʭDO GHʥLʬLRQʬˋʥDQ ʤH UHDGLO\
DʥʥRʩʩRGDʭHG ʤ\ ʥʮUUHQʭ DGʩLQLʬʭUDʭLYH ODZ GRʥʭULQHʬʠˈʞʸ ʣ˅L˅ ˂ʠ ʼʮʫ� $UWLʤLFLDO ʡQWHOOLJHQFH
DQG WKH 5XOH Rʤ /DZ� LQ ʿʼ(528ʿ/(ʺ*(ʼʣ1ʺ%22ʾ 2ʻ ʿʼ(58/( 2ʻ /ʣˀ ʝ0LʥʨDHO 6HYHO HGʠ�
ʦRUʭʨʥRʩLQʧʞ ʝˇʿʨHUH Lʬ QR UHDʬRQ ʭR ʭʨLQN ʭʨDʭ ʭʨH ʪURʤOHʩʬ ʤHʬHʭʭLQʧ HDUO\ DGRʪʭHUʬ Rʦ D QHZ
ʧRYHUQDQʥH ʭRROʬ ZLOO ʪHUʬLʬʭ LQ ODʭHU DGRʪʭLRQʬʠˈʞʠ

��� 6HH JHQHUDOO\ ʹRʧOLDQHʬH ʳ /HʨU� VXSUD QRʭH �ʸ ʹRʧOLDQHʬH ʳ /HʨU� VXSUD
QRʭH ��ʠ ʻRU DQ DUʧʮʩHQʭ ʭʨDʭ ʥRʮUʭʬ ʬʨRʮOG GHʩDQG ʩRUH Rʦ ʭʨH ʧRYHUQʩHQʭ ZʨHQ Lʭ
ʮʬHʬ ʣ, ʭRROʬ� ʬHH ʣʬʨOH\ ʺHHNʬ� 7KH -XGLFLDO 'HPDQG ʤRU (ʨSODLQDEOH $UWLʤLFLDO
ʡQWHOOLJHQFH� ��ʢ ʹ2/80ʠ /ʠ 5(9ʠ ���ʢ ʝ���ʢʞʠ

��ʡ 6HH JHQHUDOO\ ʹRʧOLDQHʬH ʳ /HʨU� VXSUD QRʭH �ʠ
��� 6HH ʹDU\ ʹRʧOLDQHʬH� $GPLQLVWUDWLYH /DZ LQ WKH $XWRPDWHG 6WDWH� �ʶ�

ʺ˛ʺʣ/86 ��ʵ� ��� ʝ����ʞʸ ʹDU\ ʹRʧOLDQHʬH ʳ ʾDʭHO\Q ʼHʦʭHU� ʠURP 1HJDWLYH WR 3RVLWLYH
$ʡ 5LJKWV� ˀ0ʠʳ0ʣ5<%,// 5,*ʼʿ6 ʽ� ʝʦRUʭʨʥRʩLQʧʞʠ 3ʮʤOLʥ DʥʥHʪʭDQʥH Rʦ ʧRYHUQʩHQʭDO
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ʹ21ʹ/86,21

ʣOʭʨRʮʧʨ ʭʨH GD\ ZʨHQ D ʰʮGʧHˊʬ UROH Lʬ ʦʮOO\ ʬʮʪʪODQʭHG
ʤ\ DQ DOʧRULʭʨʩ Lʬ ʬʮUHO\ ʬʭLOO RQH ʭʨDʭ Lʬ ʦDU LQ ʭʨH ʦʮʭʮUH� Lʦ Lʭ
ʬʨRʮOG HYHU ʥRʩʪOHʭHO\ DUULYH���ʢ ʭʨH ʤʮLOGLQʧ ʤORʥNʬ ʭʨDʭ ʥRʮOG
HYHQʭʮDOO\ ʧLYH ULʬH ʭR D ZRUOG Rʦ LQʥUHDʬHG ʮʬH Rʦ DUʭLʦLʥLDO
LQʭHOOLʧHQʥH ʤ\ ʧRYHUQʩHQʭDO HQʭLʭLHʬ ʨDYH DOUHDG\ ʬʭDUʭHG ʭR
HʩHUʧH LQ ʬʭDʭH DQG ʦHGHUDO OHʧDO ʬ\ʬʭHʩʬ DʥURʬʬ ʭʨH 8QLʭHG
6ʭDʭHʬʠ ʿʨH ZLGHʬʪUHDG DGRʪʭLRQ Rʦ ULʬN DʬʬHʬʬʩHQʭ ʭRROʬ LQ
ʥULʩLQDO ʥDʬHʬ LQ ʥRʮUʭʬ Dʭ HYHU\ OHYHO Rʦ ʧRYHUQʩHQʭ DʪʪHDUʬ ʭR
UHʦOHʥʭ ʬRʩH ʭHQʭDʭLYH ʥRʩʦRUʭ ZLʭʨ DOORZLQʧ DOʧRULʭʨʩʬ ʭR
LQʦRUʩ ʰʮGLʥLDO GHʥLʬLRQʬʠ ,QʥUHDʬLQʧ GLʧLʭL˅DʭLRQ Rʦ UHʥRUGʬ ʥRʮOG
ʪRʭHQʭLDOO\ ʪURYLGH ʥRʮUʭʬ ZLʭʨ ʭURYHʬ Rʦ GDʭD ʦRU DUʭLʦLʥLDO
LQʭHOOLʧHQʥH ʪURʧUDʩʬ ʭʨDʭ ʥRʮOG DQDO\˅H DQG ʪRʬʬLʤO\ HYHQ
ʦDʥLOLʭDʭH DʮʭRʩDʭHG DGʰʮGLʥDʭLRQʠ ʿʨH ʧURZLQʧ DGRʪʭLRQ Rʦ
RQOLQH GLʬʪʮʭH UHʬROʮʭLRQ ʤ\ ʬRʩH ʥRʮUʭʬ RQ DQ RʪʭLRQDO ʤDʬLʬ� Dʬ
ZHOO Dʬ Lʭʬ ʮʬH ʤ\ ʪULYDʭH RUʧDQL˅DʭLRQʬ� ʥRʮOG DOʬR HYHQʭʮDOO\
ʩDNH ʭʨH ʪʮʤOLʥ ʩRUH ʥRʩʦRUʭDʤOH ZLʭʨ ʦʮOO\ ʥRʩʪʮʭHUL˅HG DQG
DʮʭRʩDʭHG DGʰʮGLʥDʭLRQʠ ʿʨH RʪʪRUʭʮQLʭLHʬ ʦRU ʬʮʥʥHʬʬʦʮO
DʪʪOLʥDʭLRQ Rʦ DUʭLʦLʥLDO LQʭHOOLʧHQʥH DUH ʪHUʨDʪʬ HYHQ ʧUHDʭHU LQ
DGʩLQLʬʭUDʭLYH DʧHQʥLHʬ� ZʨHUH ʧRYHUQʩHQʭ RʦʦLʥLDOʬ DUH DOUHDG\
ʤHʧLQQLQʧ ʭR UHO\ RQ ʩDʥʨLQHʟOHDUQLQʧ ʭRROʬ ʭR LQʦRUʩ
HQʦRUʥHʩHQʭ GHʥLʬLRQʬ� DOORʥDʭH ʬRʥLDO ʬHUYLʥHʬ� DQG ʩDQDʧH
ʪURʧUDʩʬʠ

2YHUDOO� ʭʨHʬH ʭRROʬ DʪʪHDU ʭR RʦʦHU ʧUHDʭ ʪURʩLʬHʠ ʣʬ ZLʭʨ
DQ\ ʭRRO� Rʦ ʥRʮUʬH� Lʦ ʭʨH\ DUH QRʭ ʮʬHG ZLʭʨ ʥDUH� ʭʨH\ ʩD\ ʥUHDʭH
ʪURʤOHʩʬ DQG ʧHQHUDʭH ʥRQʦOLʥʭ DQG OLʭLʧDʭLRQʠ 3ʮʤOLʥ ʥRQʥHUQʬ ʨDYH
DOUHDG\ DULʬHQ RYHU ʭʨH ʮʬH Rʦ DOʧRULʭʨʩʬ LQ ʦDʥLDO UHʥRʧQLʭLRQ
ʬRʦʭZDUH DQG LQ RʭʨHU ʮʬHʬ LQ ʭʨH ʥULʩLQDO ODZ ʬ\ʬʭHʩ ʩRUH
ʧHQHUDOO\ʠ ʿʨH ʦHZ ʥRʮUʭ ʥDʬHʬ GHʥLGHG ʭR GDʭH� ʭʨRʮʧʨ� GR QRʭ
ʬʮʧʧHʬʭ ʭʨDʭ ʭʨH ʰʮGLʥLDU\ ZLOO ʥDʭHʧRULʥDOO\ GLʬDʪʪURYH Rʦ ʩDʥʨLQHʟ
OHDUQLQʧ ʭRROʬˋHʬʪHʥLDOO\ ZʨHQ ʭʨH\ DUH UHʬʪRQʬLʤO\ GHʬLʧQHG DQG
LʩʪOHʩHQʭHG DQG DUH QRʭ NHʪʭ HQʭLUHO\ ʬHʥUHʭʠ ,ʭ Lʬ ʥHUʭDLQO\ ʤH\RQG
ʭʨH OLʩLʭʬ Rʦ DQ\ NLQG Rʦ LQʭHOOLʧHQʥH� ʨʮʩDQ RU DUʭLʦLʥLDO� ʭR ʦRUHʥDʬʭ
ZLʭʨ ʪUHʥLʬLRQ ZʨDʭ ʭʨH ʦʮʭʮUH ZLOO ʨROG ʦRU ʧRYHUQʩHQʭDO ʮʬH Rʦ

ʮʬH Rʦ ʣ, ʥRʮOG YHU\ ZHOO DOʬR HʯʭHQG ʭR ʭʨH UHOLDQʥH RQ DʮʭRʩDʭLRQ ʦRU ʰʮGʧLQʧ ʤ\ ʥRʮUʭʬʠ
ʣʬ ʿLʩ ˀʮ ʨDʬ QRʭHG ʝDOʤHLʭ ZLʭʨ ʬRʩH ʬNHʪʭLʥLʬʩʞ� ˇLʭ Lʬ ʪRʬʬLʤOH ʭʨDʭ RʮU ʭDʬʭH ʦRU
ʨʮʩDQ DGʰʮGLʥDʭLRQ ʩLʧʨʭ ʤH ʦOHHʭLQʧʸ ʪHUʨDʪʬ Lʭ Lʬ DNLQ ʭR DQ ROGʟʦDʬʨLRQHG ʭDʬʭH ʦRU
ʨʮʩDQ ʭUDYHO DʧHQʭʬʠˈ ʿLʩ ˀʮ� :LOO $UWLʤLFLDO ʡQWHOOLJHQFH (DW WKH /DZʪ 7KH 5LVH Rʤ
ʧ\EULG 6RFLDOʦ2UGHULQJ 6\VWHPV� ��ʢ ʹ2/80ʠ /ʠ 5(9ʠ ����� ���� ʝ���ʢʞʠ

��ʢ 6HH� H�J�� ʺDYH 2UU DQG ʹROLQ 5ʮOH� ʣUʭLʦLʥLDO ,QʭHOOLʧHQʥH DQG ʭʨH ʻʮʭʮUH Rʦ
2QOLQH ʺLʬʪʮʭH 5HʬROʮʭLRQ �� ʝʮQʪʮʤOLʬʨHG ʩDQʮʬʥULʪʭʞ� ʨʭʭʪʷʴʴZZZʠQHZʨDQGʬʨDNHʠ
RUʧʴ6ʹ8ʴDLʠʪGʦ ˃ʨʭʭʪʬʷʴʴʪHUʩDʠʥʥʴʼ/�ˁʟ<51�˄ ʝˇˀH DUH ʬʭLOO D ORQʧ ZD\ DZD\ ʦURʩ
ʧLYLQʧ DQ ʣ, /HʯLʬʟ1HʯLʬ DʥʥHʬʬ DQG ʭʨHQ DʬNLQʧ Lʭ ʭR ʬHUYH RQ ʭʨH 6ʮʪUHʩH ʹRʮUʭʠˈʞʸ ˀʮ�
VXSUD QRʭH ���� Dʭ ���� ʝQRʭLQʧ ʭʨDʭ ˇʬRʦʭZDUH UHʩDLQʬ LQ ʭʨH HDUO\ ʬʭDʧHʬ Rʦ UHʪODʥLQʧ
ʭʨH ODZˈʞʠ
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ʩDʥʨLQH OHDUQLQʧ LQ ʭʨH 8QLʭHG 6ʭDʭHʬʠ <Hʭ ZLʭʨ ʭʨH ʥRQʭLQʮHG
UHOLDQʥH RQ ʩDʥʨLQH OHDUQLQʧ LQ RʭʨHU ʬʪʨHUHʬ Rʦ OLʦH� ʭʨH ʪʮʤOLʥ
DʥʥHʪʭDʤLOLʭ\ Rʦ� Lʦ QRʭ GHʩDQG ʦRU� Lʭʬ ʮʬH LQ ʭʨH ʧRYHUQʩHQʭDO
ʬHʥʭRU ʩD\ RQO\ LQʥUHDʬHʠ
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