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� :��� !�#"#$%���'&("�8) *�� ����,+- !���#".�)/0�1���� !2'�3�54 �76
� �98 {!ckQTSKWlQTJPWK^_G Qec]^_aVS ������������� ����������������������� ���������������������:8�;
� � �=< QTSKiIYIJhc?>7@zYIZMHKSKWKYIJhY5AKQTtF^_SlQec]^_aVS ������������������� ���������������������:8�B

� � � �98 C�HKSKUFi QTSKiIYIJ ��������� ����������������������� ���������������������:8�B
� � � � � {!c]aVt QTikj i QTSKiIYIJ ����� ����������������������� ��������������������� ���

� � ; LDA*@KO_aVJ]Qec]aVJE>�WlQeckQFQTSlQTO9>(ZP^_Z � ����������������������� ��������������������� ���

� � �GFhYIORQec]YIW WlQeckQXQTSlQTO9>(ZPYIZ ������� ����������������������� ��������������������� ��H

6JI  K4�"7LM�� !�N/0���O"72'2'�'�OP� !��� 9
�OQR".��"7���#" �1S

; �98 � S�c]JPa(WKHKi c]^_aVS7c]aUTCQM>VYIZP^RQTS c]jKYIaVJE> ������������������� ����������������������; �

; �98��98 < aVS 	PHKU�Qec]YV@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVSKZ ������������� ����������������������; �

; �98�� � dMaVSK^_S�m aVJPt Qec]^qpVYW@KJP^_aVJCWK^_Zgc]JP^_yKH�c]^_aVSKZ ��������� ����������������������;��
; �98�� ; LDAKQTtX@KO_Y@m aVJ�tuHKOqc]^qpTQTJP^RQec]Y�[�QTHKZPZP^RQTS WlQeckQ � ����������������������;#Y

; � � C�^_bTYIO_^_jKa(a(W�^_S�m YIJPYISKiIY ��������� ����������������������� ����������������������;KB
; � ;=TCQM>VYIZP^RQTS�^_S�m YIJPYISKiIY�fh^qc]j[Z�QTJPbTa;p ikjlQT^_S[Z aVS�c]Y < QTJPO_a ��������������������;#\

;
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; � ; �98 {�QTtX@KO_^_SKU�c]YIikjKSK^��!HKYIZ ����������������������� ��������������������� � 8
; � ; � � < aVS�pVYIJPUVYISKiIYuWK^RQTUVSKaVZgc]^_iIZ ������������������� ��������������������� �.B
; � ; � ; LNZgc]^_t Qec]^_SKU @zaVZgc]YIJP^_aVJ��!HlQTS�c]^qc]^_YIZ ����������� ��������������������� � H

; � ; � � {(YISKZP^qc]^qp(^qc?>7QTSlQTO9>(ZP^_ZhQTSKW tFa(WKYIO>ZPYIO_YIi c]^_aVS ��� ��������������������� �K\


 A "7&(� �1�� !2  !���$:��� *���� !2 /0 ���1��� 8)".� "7���O"7���#" : ��� �������O��"7L � �

���98�� YIi c]aVJ���QTH�c]aVJPYIUVJPYIZPZP^qpVY @KJPa(iIYIZPZPYIZ ������������������� ����������������������� �

��� � Z�QTJPbTa;p J]QTSKWKaVt��lYIO_WKZ ������� ����������������������� �����������������������#B
��� � �98 �\H�c]a��g[�QTHKZPZP^RQTS tFa(WKYIO_Z ��������������������� ����������������������Y#;
��� � � � �\H�c]a����<aV^_ZPZPaVS tFa(WKYIO_Z ����������������������� ��������������������� B78
��� � � ; ��Z%@lQec]^RQTO>O_^_SKY QTJCtFa(WKYIO�Q�@ @KJPa�QTikj ����������� ��������������������� B�Y

��B)�����1��".P1��"7LMLM����"':��� *����� $kA "7&(� �1�� !2 /0���O"72'2'�'�OP � S

� �98 {7@lQTiIY�� c]^_tFY@pVYIi c]aVJ���QTH�c]aVJPYIUVJPYIZPZP^qpVY @KJPa(iIYIZPZPYIZ ������� ��������������������� H��

� � � � QTJ]QTtFY c]YIJhYIZgc]^_t Qec]^_aVS fh^qc]j O_^_bTYIO_^_jKa(a(W7Q�@ @KJPa�QTikj ��� ��������������������� H �
� � ; � QTJ]QTtFY c]YIJhYIZgc]^_t Qec]^_aVS fh^qc]j TCQM>VYIZP^RQTS�Q�@ @KJPa�QTikj ��� ��������������������� H#H

� � � < aVtX@lQTJP^_ZPaVS ����������������� ����������������������� ����������������������\#;

� B ���D2'�'�# *������� ��� :�&( !2'2 B ��". = L ���'&( *������� S �

Y �98 < aVS�pVYIS�c]^_aVSlQTO ZPt QTO_O>QTJPY QXYIZgc]^_t Qec]^_aVS ��������������� ����������������������\ H

Y � � Z a(WKYIO�ylQTZPYIW�ZPt QTO_O>QTJPY Q YIZgc]^_t Qec]^_aVS ��������������� ����������������������\#\
Y � � �98 �NJPa#@zaVJgc]^_aVSlQTO @lQTJgc]^qc]^_aVSK^_SKU ������������������� ��������������������� 8 ���

Y � � � � �\O_O_a(i Qec]^_aVS fh^qc]j Z%@lQTiIY�� c]^_tFY�WKY
@zYISKWKYISKiIY ��� ��������������������� 8 ���

Y � ; � QTJ]QTtFY c]YIJhYIZgc]^_t Qec]^_aVS ������� ����������������������� ��������������������� 8 � �
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Y � � � @ @KO_^_i Qec]^_aVS7aTm QTO_O_a(i Qec]^_aVS tFa(WKYIO ������������������� ��������������������� 8 � B
Y � ���98 FhYIZPHKOqc]Z ��������������� ����������������������� ��������������������� 8 � \
Y � ��� � L pTQTO_HlQec]^_aVS7aTm �Kc ����� ����������������������� ��������������������� 8#8�;

Y � � [�YISKYIJ]QTO_^_G Qec]^_aVS�aTm QTO_O_a(i Qec]^_aVS tFa(WKYIO������������������ ��������������������� 8#8�B

� 8 �'LM�K��LMLM�����  !���$DX����2���� � �1�7S

B�� ������ ��D�'2'�3�54 8 �'L ��� ���D����������L �7�16
� �98 `@^_ZPiIJPY c]Y�WK^_Zgc]JP^_yKH�c]^_aVSKZ ������� ����������������������� ��������������������� 8 � ;

� �98��98 T ^_SKaVtF^RQTOzWK^_Zgc]JP^_yKH�c]^_aVS ����������������������� ��������������������� 8 � ;
� �98�� � �<aV^_ZPZPaVS WK^_Zgc]JP^_yKH�c]^_aVS � ����������������������� ��������������������� 8 � ;

� � � < aVS�c]^_S!HKaVHKZMWK^_Zgc]JP^_yKH�c]^_aVSKZ ��� ����������������������� ��������������������� 8 � �
� � � �98 Z HKOqc]^qpTQTJP^RQec]Y�[�QTHKZPZP^RQTS WK^_Zgc]JP^_yKH�c]^_aVS ������� ��������������������� 8 � �
� � � � � [�QTtFt QuWK^_Zgc]JP^_yKH�c]^_aVS ����������������������� ��������������������� 8 � �
� � � � ; � S�pVYIJPZPY [�QTtFt QuWK^_Zgc]JP^_yKH�c]^_aVS ��������������� ��������������������� 8 � �
� � � � ��� ^_ZPjlQTJgchWK^_Zgc]JP^_yKH�c]^_aVS ����������������������� ��������������������� 8 � �
� � � � � � S�pVYIJPZPY	� ^_ZPjlQTJgcMWK^_Zgc]JP^_yKH�c]^_aVS ��������������� ��������������������� 8 � �


 �'L �X�1Q�� ��P��O��"7L �1�7S

I ���D2'���1P1�� ��
�4 �7�16



Y �������������
	



� ����� ����� �

� ���	�
��

���N�������

� jKYIS�QTSlQTO9>(GI^_SKU WlQeckQ aVS7WK^_ZPY QTZPY�^_SKiI^_WKYISKiIY�aVJ�tFaVJgckQTO_^qc?>��!aVSKY�fCQM>7^_Z c]a @zYIJgm aVJPt ^_SKWK^ �
p(^_WKHlQTO<Zgc]HKWK^_YIZhfh^qc]j�^_SKWK^qp(^_WKHlQTO�^_S�m aVJPt Qec]^_aVS7aVS�Y5A*@zaVZP^qc]^_aVS c]a JP^_ZPb7m QTi c]aVJPZ��M{!ckQec]^_Zgc]^_i QTO
JPYIUVJPYIZPZP^_aVS tFa(WKYIO_ZCi QTS yzY�HKZPYIW c]aX^_WKYIS�c]^qm3> c]jKY�JPYIORQec]^_aVSKZPjK^ @�yzY c f YIYIS�Y5A*@zaVZPHKJPY�c]aXiIYIJ��
ckQT^_SXm QTi c]aVJPZ aTm>^_S��lHKYISKiIY@QTSKWFc]jKY\jKY QTOqc]jFaVH�c]iIaVtFYMaTm>c]jKYM^_SKWK^qp(^_WKHlQTO � {(HKikj7Q�ZgckQec]^_Zgc]^_i QTO
QTSlQTO9>(ZP^_Z�^_ZCpVYIJE>7WKY ckQT^_O_YIW���fh^qc]j7JPYIZ%@zYIi cMc]a c]jKY�^_SKWK^qp(^_WKHlQTO_Z HKSKWKYIJhZgc]HKW*>�� � m<c]jKY�Z]QTtX@KO_Y
ZPHKJgpVY >'^_Z\Q�@ @KJPa#@KJP^RQec]YIO9> ikjKaVZPYIS0QTSKW�ORQTJPUVY�YISKaVHKUVj��>JP^_ZPb7m QTi c]aVJPZ\i QTS�yzYu^_WKYIS�c]^ �lYIW'QTSKW
c]jKYh^_S�c]YIJPWKY
@zYISKWKYISKiI^_YIZNm aVHKSKWX^_Suc]jKY�Z]QTtX@KO_YCi QTSXyzY�UVYISKYIJ]QTO_^_GIYIWuc]a�Q@ORQTJPUVYIJ @za#@KHKORQec]^_aVS �
� jK^_Z�^_SKWK^qp(^_WKHlQTO � ylQTZPYIW'Q�@ @KJPa�QTikj c]a ZgckQec]^_Zgc]^_i QTONQTSlQTO9>(ZP^_Z�^_Z�iIaVtFtFaVSKO9> HKZPYIW ^_S yK^_aVtFY��
c]JE>�QTSKW�Y
@K^_WKYItF^_aVO_aVU�>��CdMY pVYIJgc]jKYIO_YIZPZ��>t QTSK> ZPaVHKJPiIYIZ\aTmNYIJPJPaVJMi QTS�yzY�yKJPaVHKUVj�c@^_S�c]aXc]jKY
QTSlQTO9>(ZP^_Z�c]jKJPaVHKUVj ^_SlQ�@ @KJPa#@KJP^RQec]YIO9>'ikjKaVZPYIS1Z]QTtX@KO_YIZ��<Z]QTtX@KO_YFZPHKJgpVY >(Z��NtF^_ZPZ%@zYIiI^ �li Qec]^_aVS
aTmhiIa;pTQTJP^RQec]YIZ�� aVJ�O_Y Q p(^_SKU�aVH�cuaTm�^_tX@zaVJgckQTS�c�JP^_ZPb'm QTi c]aVJPZ��'{(aVtFYFZgc]HKWK^_YIZ�c]jKYIS ^_SKiIO_HKWKY
QTWKWK^qc]^_aVSlQTO�Y���YIi c]Zhc]aFQTiIiIaVHKS�cMm aVJ�HKSKZgc]JPHKi c]HKJPYIW�jKY c]YIJPaVUVYISKYI^qc?>��

�\S QTOqc]YIJPSlQec]^qpVY\c]a c]jK^_Z @zYIJPZPaVS�� JPYIORQec]YIW QTSlQTO9>(ZP^_ZC^_ZCc]jKY�tFaVJPY@UVYISKYIJ]QTO�aVyKZPYIJgpTQec]^_aVS7aTm
QTS0QTJPY Q�� Z%@zYIiI^ �liXQ�@ @zY QTJ]QTSKiIYXaTm�WK^_ZPY QTZPYX^_SKiI^_WKYISKiIYXQTSKW tFaVJgckQTO_^qc?>�� � SKZgc]Y QTW0aTm�WlQeckQ7aVS
^_SKWK^qp(^_WKHlQTO_Z��Vfh^qc]j ^_SKWK^qp(^_WKHlQTOliIa;pTQTJP^RQec]YIZ��!c]jKY\QTSlQTO9>(ZP^_Z�^_Z�ylQTZPYIW�aVS�QTUVUVJPYIU�Qec]YIW S!HKtuyzYIJPZ
aTm�WK^_ZPY QTZPY\iIaVHKS�c]Z�fh^qc]jX@za#@KHKORQec]^_aVSXJPYIORQec]YIWFiIa;pTQTJP^RQec]YIZ�� � iIJPHKiI^RQTOzQTZPZPHKtX@�c]^_aVSF^_S ZgckQec]^_Z��
c]^_i QTO�tFa(WKYIO_O_^_SKUM^_Z c]jKYhQTZPZPHKtX@�c]^_aVS aTmz^_SKWKY
@zYISKWKYISKiIY�� � jKYISFJPYIU�QTJPWK^_SKU�QTUVUVJPYIU�Qec]YIW WlQeckQ

B
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^_S Q�iIYIJgckQT^_S�JPYIUV^_aVS�aTm<Zgc]HKW*>���c]jK^_ZCQTZPZPHKtX@�c]^_aVS�^_ZCO_^_bTYIO9> c]a yzY\p(^_aVORQec]YIW���QTZCaVyKZPYIJgpTQec]^_aVSKZ
QTJPY�SKa;f5Z%@lQec]^RQTO QTUVUVJPYIU�Qec]YIZua;pVYIJuHKSK^qc]ZuaTm�c]jKY�Zgc]HKW*> JPYIUV^_aVS fh^qc]j ZP^_tF^_ORQTJ�HKSKWKYIJPO9>(^_SKU
tF^ A(c]HKJPYIZ�aTm�iIa;pTQTJP^RQec]YIZ����@SFc]jKYMylQTZP^_Z�aTm�Z%@zYIiI^ �li\tFa(WKYIO_ZNm aVJ Z%@lQec]^RQTO_O9>uWKY
@zYISKWKYIS�c�WlQeckQ��
QTS�Y
@K^_WKYItF^_aVO_aVUV^_i�Q�@ @KJPa�QTikj'i QTS @zaVZPZP^_yKO9> O_Y QTW c]a c]jKY�^_WKYIS�c]^ �li Qec]^_aVS aTmNJP^_ZPb7m QTi c]aVJPZ\aVS
c]jKY�QTJPY Q�O_Y pVYIO � � jKY@WlQeckQuHKSKWKYIJPO9>(^_SKU�c]jK^_ZCQTSlQTO9>(ZP^_Z WKa SKaTcCaVSKO9> jlQ pVY�Q�Z%@lQec]^RQTOziIaVJPJPYIORQ��
c]^_aVS Zgc]JPHKi c]HKJPY ��yKH�c iIaVSKZP^_ZgcCaTm�JPY
@zY Qec]YIW aVyKZPYIJgpTQec]^_aVSKZ a;pVYIJ�c]^_tFY�� � jKYIJPY m aVJPY �(f Y\Y5A(c]YISKW
c]jKY�tFa(WKYIO_ZCc]aFQuc]YItX@zaVJ]QTO>WK^_tFYISKZP^_aVS �

� S c]jK^_Z�c]jKYIZP^_Zuf Y7tFa(WKYIO WlQeckQ�aVS1i QTSKiIYIJ tFaVJgckQTO_^qc?>�� [�YIaVUVJ]Q�@KjK^_i QTO�WK^ ��YIJPYISKiIYIZX^_S
m JPY �!HKYISKi > aTmCa(iIiIHKJPJPYISKiIY�aTm c]jKYXpTQTJP^_aVHKZ�m aVJPtFZ�aTmCi QTSKiIYIJ�QTJPYFORQTJPUVYIO9>�WKHKYFc]a YIS�p(^_JPaVS��
tFYIS�ckQTOzJP^_ZPb m QTi c]aVJPZCQTSKW @zYIJPZPaVSlQTO�yzYIjlQ p(^_aVJ]QTO1@lQecPc]YIJPSKZ�� �<YIJPZPaVS�� JPYIORQec]YIW�WlQeckQ��(jKa;f Y pVYIJ��
aVS pTQTJP^RQTyKO_YIZCO_^_bTY@a(iIiIH @lQec]^_aVS���m QTtF^_O9>FZgckQec]HKZ��lZPa(iI^RQTO�ZgckQec]HKZ��xS!H�c]JP^qc]^_aVS���ZPtFaVb!^_SKU jlQTyK^qc]Z��
aVJ\QTO_iIaVjKaVO�QTSKW�WKJPHKUFiIaVSKZPHKtX@�c]^_aVS�QTJPY�HKZPHlQTO_O9>7SKaTc\Q pTQT^_ORQTyKO_Y@aVS�QX@zYIJPZPaVSlQTO ylQTZP^_Z��lyKH�c
ZPaVtFY c]^_tFYIZMaVS�QTS�QTJPY QTO<O_Y pVYIO ���%Zgc]JPaVSKU�^_S�c]YIJ]QTi c]^_aVS�QTSKW�tF^ A�^_SKUXaTm c]jKY�m QTi c]aVJPZMfh^qc]jK^_S
c]jKYu^_SKWK^qp(^_WKHlQTO_ZhjlQTZMc]jKYuY���YIi c@c]jlQec�QTS'QTSlQTO9>(ZP^_ZMylQTZPYIW'aVS�aVSKO9> c]jKYIZPY�m QTi c]aVJPZ\tuHKZgc�yzY
ZPYIYIS fh^qc]j i QTH�c]^_aVS � < aVSKZP^_WKYIJP^_SKU�c]jKY�m QTi c c]jlQecuc]jKY�c]^_tFY�ORQTU�yzY c f YIYIS
Y5A*@zaVZPHKJPY QTSKW
WKY pVYIO_a#@KtFYIS�c�aTm c]jKYui QTSKiIYIJ@WK^_ZPY QTZPYuHKZPHlQTO_O9> ckQTbTYIZ >VY QTJPZ���WK^_JPYIi c@aVJ\Y pVYIS i QTHKZ]QTO<Y���YIi c]Z
fh^_O_O�SKaTcXyzY�Y QTZE> c]a'^_WKYIS�c]^qm3>�� � Y�c]jKYIJPY m aVJPY�^_SKiIO_HKWKY7QTJPY Q�Z%@zYIiI^ �li7J]QTSKWKaVt Y���YIi c]Zuc]a
QTiIiIaVHKS�cMm aVJCc]jK^_Z�HKSKaVyKZPYIJgpTQTyKO_Y�tF^ A(c]HKJPY�aTm b!SKa;fhS�QTSKW HKSKb!SKa;fhS�iIa;pTQTJP^RQec]YIZ��

� jKY�QT^_t aTm@c]jK^_ZXc]jKYIZP^_Z ^_ZXc]jKY[@KJPYIZPYIS�ckQec]^_aVS
aTm�QTH�c]aVJPYIUVJPYIZPZP^qpVY�ZgckQec]^_Zgc]^_i QTO�tFa(WKYIO_Z
c]jlQecuQTiIiIaVHKS�cum aVJ�WKY
@zYISKWKYISKiIY7Zgc]JPHKi c]HKJPYIZ�fh^qc]jK^_S c]jKY�QTJPY Q Z%@zYIiI^ �liFWlQeckQ � � YU@KJPYIZPYIS�c
tFa(WKYIO_O_^_SKU�Q�@ @KJPa�QTikjKYIZ�c]jlQec O_Y QTWXc]a�Z%@lQec]^RQTOlZPtFa(aTc]jK^_SKU�Qemnc]YIJ c]jKYMY5A�iIO_HKZP^_aVS aTm>iIa;pTQTJP^RQec]Y
Y���YIi c]Z�� � jKY Zgc]HKW*>1QTJPY Q�m aVJ�c]jK^_ZXQTSlQTO9>(ZP^_Z�^_Z�c]jKY vlYIWKYIJ]QTO FhY
@KHKyKO_^_i�aTm@[�YIJPt QTSK>�� m aVJ
fhjK^_ikjXc]jKYhWlQeckQ�ZPY c�^_ZNi QTO_O_YIWF[�YIJPt QTSK>uWlQeckQ��!QTSKW c]jKYhZgckQec]YhaTm>dMaVJgc]jXFhjK^_SKY � YIZgc @KjlQTO_^RQ
� d F ���M^_S @lQTJgc]^_iIHKORQTJ��lfh^qc]j'd F � WlQeckQ ��vlaVJ@[�YIJPt QTSK> f YuiIaVSKZP^_WKYIJ@tFaVJgckQTO_^qc?>7iIaVHKS�c]Z
aTm�Zgc]aVt QTikj�i QTSKiIYIJCQTSKW O_HKSKU�i QTSKiIYIJCQTtFaVSKU�tFYIS�QTSKWFf aVtFYIS � � jKYIZPY\c f aui QTSKiIYIJ�c?>7@zYIZ
ZPjKa;f Q7Zgc]JPaVSKU7Z%@lQec]^RQTO iIO_HKZgc]YIJP^_SKU ��QTSKW0QTJPYuc]jKYIJPY m aVJPY ZPHK^qckQTyKO_Y�m aVJ�Q�Z%@lQec]^RQTO tFa(WKYIO_O_^_SKU
Q�@ @KJPa�QTikj � � jKY@WlQeckQ�aVS [�YIJPt QTSK>FjlQ pVY@yzYIYIS7b!^_SKWKO9>X@KJPa;p(^_WKYIW7yK>Fc]jKY�[�YIJPt QTS < QTSKiIYIJ



\

FhYIZPY QTJPikj � SKZgc]^qc]H�c]Y�^_S 
MYI^_WKYIO_yzYIJPU �lQTSKW c]jKY > QTJPYV@KHKyKO_^_ZPjKYIW ^_S7c f a WK^ ��YIJPYIS�cMWlQeckQ ZPY c]Z��
Y�� U�� T YIikbTYIJ Y c QTO � � 8�\ H � � � @ @ � �78 � Y#Y'QTSKW @ @ � 8���;�� 8�Y H �1`@HKY7c]a�@KJP^qpTQTi >
@KJPaTc]YIi c]^_aVS
ORQ fhZ�� WlQeckQ'fh^qc]j c]jKY jK^_UVjKYIZgcFZ%@lQec]^RQTO�QTSKW c]YItX@zaVJ]QTO�JPYIZPaVO_H�c]^_aVS QTJPY SKaTc Q pTQT^_ORQTyKO_YFm aVJ
[�YIJPt QTSK>�� � jKYIJPY m aVJPY � c]jKY WlQeckQ ZPY cu^_ZV@KHKyKO_^_ZPjKYIW Qec�WK^ ��YIJPYIS�cuO_Y pVYIO_Z�aTm c]YItX@zaVJ]QTO�QTSKW
Z%@lQec]^RQTO�QTUVUVJPYIU�Qec]^_aVS � Z aVJPY @KJPYIiI^_ZPYIO9>���aVSKY WlQeckQ'ZPY c iIaVS�ckQT^_SKZFQTSKS!HlQTO�tFaVJgckQTO_^qc?>0WlQeckQ
m JPaVt 8�\KB�Y c]a
8�\#\ � UV^qpVYIS1^_S c]jKY); � JPYIUV^_aVSKZ � FhYIUV^_YIJPHKSKUVZPyzYIGI^_JPbTY ��aTm � YIZgc [�YIJPt QTSK>��
QTUVUVJPYIU�Qec]YIW�a;pVYIJ�c]jKY ; ��H WK^_Zgc]JP^_i c]Z � ��JPYI^_ZPY � ���@S�c]jKY aTc]jKYIJ�jlQTSKW��sc]YItX@zaVJ]QTO_O9>\QTUVUVJPYIU�Qec]YIW
WlQeckQ\QTJPYCQ pTQT^_ORQTyKO_Y fh^qc]juQMjK^_UVjKYIJ<Z%@lQec]^RQTO�JPYIZPaVO_H�c]^_aVS�aTm1; ��H WK^_Zgc]JP^_i c]Z m aVJ [�YIJPt QTSK>�� 
MYIJPY �
f Y�jlQ pVY�WlQeckQum aVJCc]jKY�c]jKJPYIY �KpVY��R>VY QTJMyKO_a(ikb!ZV8�\KB�Y�� 8�\ H�� ��8�\ H 8 � 8�\ H � ��QTSKW�8�\ H Y�� 8�\#\ � �
`�QeckQ�aVS i QTSKiIYIJ tFaVJgckQTO_^qc?>�m aVJ�Y QTZgch[�YIJPt QTSK> � m aVJPtFYIJ [�` F � ^_Z�aVSKO9>XQ pTQT^_ORQTyKO_YCm JPaVt

8�\ H 8 aVS � � jKYIS tFa(WKYIO_O_^_SKU c]jKY7WKY
@zYISKWKYISKiIY�Zgc]JPHKi c]HKJPY QTSKW ikjlQTSKUVYIZXa;pVYIJXZ%@lQTiIY�QTSKW
c]^_tFY ��f YXc]jKYIJPY m aVJPYFiIaVSKZP^_WKYIJ�aVSKO9>�c]jKYFWlQeckQ aVS � YIZgc [�YIJPt QTSK>��<^_S aVJPWKYIJ�c]a jlQ pVYFm HKO_O
O_YISKUTc]jKZXaTmMc]jKY ZPYIJP^_YIZ�� � jK^_ZX^_tX@KO_^_YIZ�m aVJuc]jKY JPYIUV^_aVSKZ aTm�[�YIJPt QTSK>���c]jlQec f Y ylQTZPY7c]jKY
QTSlQTO9>(ZP^_Z\aVS c]jKY ; � JPYIUV^_aVSKZMaTm � YIZgc�[�YIJPt QTSK>��zY5A�iIO_HKWK^_SKU � YIZgcVT YIJPO_^_S��lfhjK^_ikj�O_^_YIZhc]a(a
m QTJMQ�@lQTJgc�m JPaVt5c]jKY�JPYIZgcMaTm<c]jKY�Zgc]HKW*> QTJPY Quc]aFY5A�jK^_yK^qchO_a(i QTO�iIaVJPJPYIORQec]^_aVS �

� @lQTJgc m JPaVt c]jKY@WlQeckQ�aVS�O_HKSKUui QTSKiIYIJ�QTSKW7Zgc]aVt QTikj�i QTSKiIYIJCtFaVJgckQTO_^qc?>um aVJ�[�YIJPt QTSK>��
f Y'QTSlQTO9>(GIY�WlQeckQ m aVJ dMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ � 
MYIJPY�f Y�jlQ pVY�ikjKaVZPYIS O_HKSKU i QTSKiIYIJ
QTtFaVSKUuf aVtFYIS yzYIi QTHKZPY@c]jK^_Z�WlQeckQuZPY chiIaVS�ckQT^_SKZ��lQ�@lQTJgcCm JPaVt�c]jKY @zaVZP^qc]^qpVY@Z%@lQec]^RQTO�iIaVJPJPY��
ORQec]^_aVS���Q�iIO_Y QTJ�H @�fCQTJPW c]YItX@zaVJ]QTO<c]JPYISKW � � jKYXWlQeckQ7jlQTZ�yzYIYIS0b!^_SKWKO9> @KJPa;p(^_WKYIW yK>�c]jKY
C QTSKWKYIZP^_SKZgc]^qc]H�cXm rHKJ WKYIS r� ��YIS�c]O_^_ikjKYIS [�YIZPHKSKWKjKYI^qc]ZPWK^_YISKZgc ^_S T ^_YIO_Y m YIO_W���ZPYIY Y�� U���dMaVOqc]Y
Y cFQTO � � 8�\#\KB�� � � jKY WK^ ��YIJPYISKiIY7aTmhc]jK^_Z WlQeckQ�ZPY cF^_Z�c]jlQec >VY QTJPO9>1tFaVJgckQTO_^qc?> iIaVHKS�c]ZFQTJPY
Q pTQT^_ORQTyKO_Y�m aVJ-8�\X>VY QTJPZ@m JPaVt 8�\ H�� � 8�\#\ H �lfh^qc]j�c]jKY�jK^_UVjKYIZgc�Z%@lQec]^RQTO JPYIZPaVO_H�c]^_aVS�ylQTZPYIW'aVS
� �FWK^_Zgc]JP^_i c]Z��
� Y�yzYIUV^_S7fh^qc]j QTS Y5A*@KO_aVJ]Qec]aVJE>7WlQeckQXQTSlQTO9>(ZP^_Z�^_S7c]jKY�m aVO_O_a;fh^_SKU�ikjlQ�@�c]YIJ��xWKYIZPiIJP^_yK^_SKU

c]jKYCc]YItX@zaVJ]QTOKQTZ f YIO_OKQTZ c]jKY�Z%@lQec]^RQTO�Zgc]JPHKi c]HKJPYIZNfh^qc]jK^_S�c]jKY�WlQeckQ � � SXikjlQ�@�c]YIJ ;\f YhUV^qpVY�Q
ZPjKaVJgcCZPHKtFt QTJE>XaTm�TCQM>VYIZP^RQTS�tFa(WKYIO_O_^_SKU��<LNtX@KjlQTZP^_Z�^_Z @KH�cCaVS Z%@zYIiI^ �liMc]a(aVO_ZNm aVJ Z�QTJPbTa;p
ikjlQT^_S Z aVS�c]Y < QTJPO_a ZP^_tuHKORQec]^_aVS � �\Z�tFaVZgc�aTm�c]jKY�^_S�m YIJPYISKiIY'^_S c]jK^_Z c]jKYIZP^_Z�^_Z WKJ]Q fhS
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m JPaVt TCQM>VYIZP^RQTS Q�@ @KJPa�QTikjKYIZ f YMWKYIZPiIJP^_yzYhZ]QTtX@KO_^_SKU�QTO_UVaVJP^qc]jKtFZ<c]jlQec�QTJPYhJPY �!HK^_JPYIWXm aVJ c]jKY
Zgc]a(ikjlQTZgc]^_i�ZP^_tuHKORQec]^_aVS � �\WKWK^qc]^_aVSlQTO_O9>�f Y�^_S�c]JPa(WKHKiIY WK^RQTUVSKaVZgc]^_iFtFY c]jKa(WKZ�c]a�ikjKYIikb0m aVJ
iIaVS�pVYIJPUVYISKiIY�QTSKW tF^ A�^_SKU aTm�c]jKY Z�QTJPbTa;p ikjlQT^_SKZ�� � jKY7^_WKY Q aTmhZPYISKZP^qc]^qp(^qc?> QTSlQTO9>(ZP^_Z�^_Z
@KJPYIZPYIS�c]YIW c]auY pTQTO_HlQec]Yhc]jKY@^_S��lHKYISKiIY@aTmO@KJP^_aVJ�ZPY cPc]^_SKUVZ aVS c]jKYW@zaVZgc]YIJP^_aVJ�aVH�c]iIaVtFY����@SKO9>
JPYIiIYIS�c]O9>1c]jKY7WKY p(^RQTSKiIY ^_S�m aVJPt Qec]^_aVS iIJP^qc]YIJP^_aVS � ` � < � � {7@K^_YIUVYIO_jlQTOqc]YIJ�Y c QTO � ������� ��jlQTZ
yzYIYIS�@KJPa#@zaVZPYIW0QTZ�Q7ylQTZP^_Z\m aVJ@ikjKa(aVZP^_SKU yzY c f YIYIS(TCQM>VYIZP^RQTS0tFa(WKYIO_Z�� � Y WKYIZPiIJP^_yzYuc]jK^_Z
tFY QTZPHKJPY�aTm �Kc\Qec�c]jKY�YISKW�aTm ikjlQ�@�c]YIJ ; �

� S ikjlQ�@�c]YIJ ��f YW@KJPYIZPYIS�c pVYIi c]aVJ���QTH�c]aVJPYIUVJPYIZPZP^qpVY�QTSKW�^_SKSKa;pTQec]^_aVS @KJPa(iIYIZPZPYIZC^_SU@KJPY
@lQ��
J]Qec]^_aVS�m aVJ@Q�	PaV^_S�c@tFa(WKYIO_O_^_SKUFaTm�Z%@lQec]^RQTO QTSKW�c]YItX@zaVJ]QTO WKY
@zYISKWKYISKiIY�� � Y yzYIUV^_S�fh^qc]j Q
@KHKJPYIO9>uc]YItX@zaVJ]QTOKQTSlQTO9>(ZP^_ZNaTm�O_HKSKU�i QTSKiIYIJ�QTtFaVSKU@f aVtFYISF^_SXd F � �!QTSKWFZgc]aVt QTikjXi QTSKiIYIJ
tFaVJgckQTO_^qc?> QTtFaVSKU�tFYIS m aVJ [�YIJPt QTSK>�� � QTJgc]^RQTO QTH�c]a(iIaVJPJPYIORQec]^_aVS m HKSKi c]^_aVSKZuQTJPY HKZPYIW c]a
WKY c]YIJPtF^_SKY�c]jKYMaVJPWKYIJ aTm�c]jKY�pVYIi c]aVJ QTH�c]aVJPYIUVJPYIZPZP^qpVY @KJPa(iIYIZPZ����\WKWK^qc]^_aVSlQTO_O9>��ef YM^_S�c]JPa(WKHKiIY
Z�QTJPbTa;p0J]QTSKWKaVt �lYIO_WKZ�m aVJ�c]jKYXZ%@lQec]^RQTONQTSlQTO9>(ZP^_Z�aTm�c]YItX@zaVJ]QTO ZPO_^_iIYIZ�aTm�c]jKY d F �*WlQeckQ
ZPY c\^_S�QXTCQM>VYIZP^RQTS m J]QTtFY f aVJPb�� � Y�HKZPY�QXZPHKJPJPaVU�Qec]Y�m aVJ�ZPtFaVb!^_SKUFyzYIjlQ p(^_aVJMQTZMQXiIa;pTQTJP^ �
Qec]Y�c]aXtFa(WKYIO>c]jKY�O_HKSKU i QTSKiIYIJMtFaVJgckQTO_^qc?>FJ]Qec]YIZMQTtFaVSKU f aVtFYIS��KfhjK^_ikj f Y�WKYIWKHKiIY�m JPaVt
c]jKY-@za#@KHKORQec]^_aVS WKYISKZP^qc?> aTm c]jKY�Z%@lQec]^RQTO HKSK^qc]Z�� � Y�iIaVtX@lQTJPY�Q�[�QTHKZPZP^RQTS�QTSKW'Q �<aV^_ZPZPaVS
tFa(WKYIO_O_^_SKU Q�@ @KJPa�QTikj fh^qc]j JPYIZ%@zYIi cMc]a @zaVZgc]YIJP^_aVJ�tFY QTS YIZgc]^_t Qec]YIZ��

� jKYMb!SKa;fhO_YIWKUVYhc]jlQec f YMjlQ pVYMU�QT^_SKYIWXm JPaVt ZPY
@lQTJ]Qec]Y�c]YItX@zaVJ]QTOxQTSKWFZ%@lQec]^RQTOlQTSlQTO9>(ZPYIZ
fh^_O_O yzYuHKZPYIW0^_S�ikjlQ�@�c]YIJ �Fc]a7YIZgc]^_t Qec]YuZ%@lQec]^RQTO QTSKW'c]YItX@zaVJ]QTO QTH�c]a(iIaVJPJPYIORQec]^_aVS[@lQTJ]QTt��
Y c]YIJPZ7^_S Q iIaVtuyK^_SKYIW Z%@lQTiIY�� c]^_tFY�tFa(WKYIO � � jKY'^_WKY Q ^_ZFc]a
@KJPYIZPYIS�c�Q iIORQTZPZP^_i QTO\QTSKW Q
TCQM>VYIZP^RQTS tFa(WKYIO_O_^_SKU Q�@ @KJPa�QTikj���QTSKW
c]a iIaVtX@lQTJPY c]jKY�JPYIZPHKOqc]^_SKU�@lQTJ]QTtFY c]YIJFYIZgc]^_t Qec]YIZ
fh^qc]j�ZPH @ @zaVJgc]YIW J]QTSKUVY�m aVJhc]jKYuWlQeckQ ZPY c�aVS�Zgc]aVt QTikj�i QTSKiIYIJ�^_S'[�YIJPt QTSK>�QTSKW�aVS'O_HKSKU
i QTSKiIYIJN^_S d F � � � YCHKZPYCc]jKY�` � < c]a�QTZPZPYIZPZNc]jKYCtFa(WKYIO �Kc c]a@c]jKYCWlQeckQMfh^qc]j QTSKWufh^qc]jKaVH�c
iIa;pTQTJP^RQec]YIZ��
�\WKWK^qc]^_aVSlQTO_O9>��sf YhJPYIU�QTJPWFiIaVtX@KH�ckQec]^_aVSlQTO�QTZ%@zYIi c]Z aTmzc]jKY�m JPY �!HKYIS�c]^_Zgc QTSKW c]jKY
TCQM>VYIZP^RQTS�Q�@ @KJPa�QTikj �

TCQTZPYIW aVS0c]jKYIZPY @lQTJ]QTtFY c]YIJPZ�f YU@zYIJgm aVJPt Q�tFa(WKYIONylQTZPYIW c?>7@zY aTm�ZPt QTO_O QTJPY Q YIZgc]^ �
t Qec]^_aVS�^_S'ikjlQ�@�c]YIJ Y � �\Z�tFYIS�c]^_aVSKYIW0QTyza;pVY � i QTSKiIYIJ�tFaVJgckQTO_^qc?> WlQeckQ fh^qc]j'c]jKY jK^_UVjKYIZgc



8#8

Z%@lQec]^RQTOlQTSKWXc]YItX@zaVJ]QTOKJPYIZPaVO_H�c]^_aVSXQTJPYhSKaTc @KHKyKO_^_ZPjKYIWX^_S [�YIJPt QTSK>��(QTSKWXf Y�c]jKYIJPY m aVJPY\QT^_t
m aVJ�YIZgc]^_t Qec]YIZ aTm�i QTSKiIYIJ�tFaVJgckQTO_^qc?>uiIaVHKS�c]Z�fh^qc]jXc]jlQec JPYIZPaVO_H�c]^_aVS � � jKY\HKSKb!SKa;fhS�tFaVJgckQTO �
^qc?>XiIaVHKS�c]Z�QTJPYMtFa(WKYIO_O_YIWFQTZ HKSKb!SKa;fhS)@lQTJ]QTtFY c]YIJPZ�^_S�Q-TCQM>VYIZP^RQTS�ZPY cPc]^_SKU�� � jKY @KJPaVyKO_YIt
^_Z�jKa;f~c]aXZ]QTtX@KO_Y\m JPaVt5c]jKYV@zaVZgc]YIJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS�HKSKWKYIJhc]jKY�JPYIZgc]JP^_i c]^_aVS7aTmD@KJPYIZPYIJgp(^_SKU
c]jKY�Z%@lQec]^RQTO(QTSKWuc]YItX@zaVJ]QTO(t QTJPUV^_SlQTO_Z�� � a�ZPaVOqpVY c]jK^_ZD@KJPaVyKO_YIt�f YC^_S�c]JPa(WKHKiIY�QTS Q�@ @KJPa�QTikj
fh^qc]j7fhjK^_ikj f Y�i QTS�Q pVaV^_W�c]aFQTZPZP^_UVS UV^qpVYIS WlQeckQ�c]aFQ ZPHKt aTm Zgc]a(ikjlQTZgc]^_i�SKa(WKYIZ�fhjK^_ikj ^_Z
iIHKtuyzYIJPZPaVtFY�^_S c]jKY TCQM>VYIZP^RQTS�m J]QTtFY f aVJPb�� � jKYuJPYIZPHKOqc]Z\aTmNWK^ ��YIJPYIS�c\ZPt QTO_O QTJPY Q�QTO_O_a(i Q��
c]^_aVS tFa(WKYIO_Z fh^_O_OxyzY\iIaVtX@lQTJPYIW7QTSKW c]jKY@UVa(a(WKSKYIZPZ aTm �KcC^_Z�Y pTQTO_HlQec]YIW�yK> iIaVtX@lQTJP^_SKU�c]jKY
@lQTJ]QTtFY c]YIJhYIZgc]^_t Qec]YIZCfh^qc]j7c]jKY�aVyKZPYIJgpVYIW�WlQeckQum aVJhdMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ �

� S0ikjlQ�@�c]YIJ-B�f YXZPHKtFt QTJP^_GIY�c]jKYXJPYIZPHKOqc]Z�aTm c]jKY c]jKYIZP^_Z�QTSKW'f YFUV^qpVYXQTS0aVH�c]O_a(aVb c]a
m HKJgc]jKYIJ��lYIO_WKZhaTm Q�@ @KO_^_i Qec]^_aVS�aTm<c]jKYV@KJPYIZPYIS�c]YIW�tFY c]jKa(WKZ��
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� jKYIS QTSlQTO9>(GI^_SKU�QTSKW�iIaVtX@lQTJP^_SKU�QTUVUVJPYIU�Qec]YIW ^_SKiI^_WKYISKiIYMaVJ�tFaVJgckQTO_^qc?>uWlQeckQ�m aVJ�WK^ ��YIJPYIS�c
>VY QTJPZ aVJ<^_S�WK^ ��YIJPYIS�c JPYIUV^_aVSKZ��e^qc ^_Z<aVy�p(^_aVHKZ c]jlQecNQTyKZPaVO_H�c]Y�i QTZPY �lUVHKJPYIZ��V^ � Y��sJ]Q f tFaVJgckQTO_^qc?>
iIaVHKS�c]Z QTO_aVSKYCQTJPY SKaTc ZPHK^qckQTyKO_Y�� � jKY�HKSKWKYIJPO9>(^_SKU�QTJPY Q\Z%@zYIiI^ �li @za#@KHKORQec]^_aVSKZ<HKZPHlQTO_O9>�WK^ ��YIJ
^_S�ZP^_GIYuQTSKW'QTUVY�Zgc]JPHKi c]HKJPY�� � jKYIS QT^_tF^_SKUum aVJMc]jKY�WKY c]YIi c]^_aVS�aTmNJPYIUV^_aVSlQTO<QTSKW�c]YItX@zaVJ]QTO
ikjlQTSKUVYIZ��ec]jKYIZPY ZPjKaVHKO_W�SKaTc�yzYNi QTHKZPYIW�yK>@ZPH @zYIJ �liI^RQTO�WK^ ��YIJPYISKiIYIZ ^_S @za#@KHKORQec]^_aVS\Zgc]JPHKi c]HKJPY��
�@SKY�Q�@ @KJPa�QTikj�^_Z�c]aF^_SKiIO_HKWKY�c]jKY�HKSKWKYIJPO9>(^_SKUX@za#@KHKORQec]^_aVS ZP^_GIYIZ\QTSKW�QTUVY�Zgc]JPHKi c]HKJPYIZ@^_S�c]a
c]jKYuZgckQec]^_Zgc]^_i QTO tFa(WKYIO�m aVJMc]jKY�tFaVJgckQTO_^qc?>7iIaVHKS�c]Z���� Y�Y5A*@KORQT^_S�ZPHK^qckQTyKO_Y �<aV^_ZPZPaVS'tFa(WKYIO_Z
^_S ikjlQ�@�c]YIJ ��� �\UVY��?@zYIJP^_a(W�� iIaVjKaVJgc � � � < ��tFa(WKYIO_Zhi QTS yzY�HKZPYIW fhjKYIS�c]jKY�Zgc]J]Qec]^ �li Qec]^_aVS
^_S�c]aFQTUVY�UVJPaVH @KZhZPjKaVHKO_W yzY @KJPYIZPYIJgpVYIW � ��SKaVJPJ���
MYIO_W QTSKW[FMQT^_SKYIJ ����� 8 � � �\S�QTOqc]YIJPSlQec]^qpVY
^_ZXc]a0ZgckQTSKWlQTJPWK^_GIY c]jKY WlQeckQ0^_S QTW�pTQTSKiIY �CHKZPHlQTO_O9> fh^qc]j JPYIZ%@zYIi c c]a QTUVY Zgc]JPHKi c]HKJPY�QTSKW
UVYISKWKYIJ��zQTSKW tFa(WKYIO�c]jKY�ZgckQTSKWlQTJPWK^_GIYIW WlQeckQ �

� m<Q�ZgckQTSKWlQTJPWK^_G Qec]^_aVSF^_Z HKZPYIW�c]aut QTbTYMc]jKY@JPYIZPHKOqc]Z�fh^qc]jK^_S WK^ ��YIJPYIS�chQTJPY QTZ aVJ >VY QTJPZCaTm

8�;
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Zgc]HKW*> iIaVtX@lQTJ]QTyKO_Y �Kc]jKY�ikjKaV^_iIY�aTmNQXZPYISKZP^_yKO_Y�ZgckQTSKWlQTJPW[@za#@KHKORQec]^_aVS7^_ZhiIJPHKiI^RQTO � `@Y
@zYISKW��
^_SKU�aVS c]jKY�iIaVtX@lQTJP^_ZPaVS aVSKY7QT^_tFZ�m aVJ�� ZPY pVYIJ]QTO�WK^ ��YIJPYIS�c @za#@KHKORQec]^_aVSKZ�i QTS1yzYFc]jKaVHKUVj�c
aTm��7vlaVJ�^_SKZgckQTSKiIY �<^qm c]jKYFtFaVJgckQTO_^qc?>�J]Qec]YIZ�aTm�L QTZgcuQTSKW � YIZgc [�YIJPt QTSK> ^_S 8�\KB�Y QTJPYXc]a
yzY iIaVtX@lQTJPYIW���c]jKY @za#@KHKORQec]^_aVS1aTm\YI^qc]jKYIJXaVSKY JPYIUV^_aVS i QTS yzY ikjKaVZPYIS QTZ c]jKY ZgckQTSKWlQTJPW
@za#@KHKORQec]^_aVS � � jKY tFaVJgckQTO_^qc?>�i QTZPYIZ�aTm c]jKYFaTc]jKYIJ�JPYIUV^_aVS fh^_O_O yzYFZgckQTSKWlQTJPWK^_GIYIW fh^qc]j0JPY��
Z%@zYIi c@c]aXc]jlQec\ZgckQTSKWlQTJPW @za#@KHKORQec]^_aVS � � jK^_ZMZgckQTSKWlQTJPWK^_G Qec]^_aVS ^_Zhc]jKYIS�i QTO_O_YIW ^_S�c]YIJPSlQTO � � S
aVHKJui QTZPY � fhjKYIJPY f Y QT^_t c]a�WKJ]Q f5iIaVSKiIO_HKZP^_aVSKZuQTyzaVH�c�c]jKY�Z]QTtFY�QTJPY Q�aTmhZgc]HKW*> ^_S0c]jKY
ikjlQTSKUVY�aTmD>VY QTJPZ��lf Y�J]Qec]jKYIJhylQTZPY�c]jKY�J]Qec]YIZhaVS�QTS�QTJgc]^ �liI^RQTO @za#@KHKORQec]^_aVS � � jK^_ZhiIaVHKO_W yzY
QTS QTUVUVJPYIU�Qec]YIW @za#@KHKORQec]^_aVS a;pVYIJ�c]jKY >VY QTJPZ�m aVJ c]jKY�Zgc]HKW*> QTJPY Q � ��ZgckQTSKWlQTJPW @za#@KHKORQec]^_aVS
aTm c]jlQec�b!^_SKW @KJPYIZPYIJgpVYIZ�c]jKY c]YItX@zaVJ]QTO<c]JPYISKW fh^qc]jK^_S'c]jKYXWlQeckQ QTSKW�@za#@KHKORQec]^_aVS�Z%@zYIiI^ �li
m Y Qec]HKJPYIZ���QTSKW yzYIi QTHKZPY�aTm c]jlQecM^qch^_Z @KJPaVylQTyKO9>�c]jKY�tFaVZgcMZPHK^qckQTyKO_Y�ZgckQTSKWlQTJPW[@za#@KHKORQec]^_aVS �

Ma;f Y pVYIJ��>c]jKY�J]Qec]YIZ\i QTSKSKaTc@yzY�HKZPYIW�m aVJ\QTS�^_S�c]YIJPSlQec]^_aVSlQTO iIaVtX@lQTJP^_ZPaVS��lfhjK^_ikj�^_ZMWKYIZP^_J��
QTyKO_Y�m aVJ@i QTSKiIYIJ�JPYIUV^_Zgc]JP^_YIZ�� � jKY >'ZPHKUVUVYIZgc�HKZP^_SKU Q7LNHKJPa#@zY QTS'ZgckQTSKWlQTJPW @za#@KHKORQec]^_aVS��zaVJ
c]jKYX{(YIUV^ f aVJPO_W[@za#@KHKORQec]^_aVS � T YIikbTYIJ@Y c�QTO �V8�\ H � ��@ � � ��QTSKW T YIikbTYIJ 8�\#\ H � � � jKYui QTSKiIYIJ
tFaVJgckQTO_^qc?>�J]Qec]YIZ aTmKc]jKYh[�YIJPt QTS�i QTSKiIYIJNQec]ORQTZ QTJPYCQTUVY�� ZgckQTSKWlQTJPWK^_GIYIWutFaVJgckQTO_^qc?>�J]Qec]YIZ<fh^qc]j
f YI^_UVj�c]Z�QTiIiIaVJPWK^_SKU7c]a�{(YIUV^�
 Z@f aVJPO_W�@za#@KHKORQec]^_aVS �	� YXjlQ pVYFikjKaVZPYIS0c]jKYXZ]QTtFYXQ�@ @KJPa�QTikj
m aVJMc]jKY�ZgckQTSKWlQTJPWK^_G Qec]^_aVS�^_S c]jK^_ZMc]jKYIZP^_Z��@v ^_UVHKJPY � �98�UV^qpVYIZ�QTS�^_WKY QFaTm jKa;f�c]jKY QTJgc]^ �liI^RQTO
{(YIUV^D@za#@KHKORQec]^_aVS f YI^_UVj�c]Z\m aVJ@QTUVY�iIaVtX@lQTJPY�c]a c]jKYX[�YIJPt QTS�QTUVYuZgc]JPHKi c]HKJPYu^_S
8�\KB�Y � �\Z
aVSKYFi QTS ZPYIY iIO_Y QTJPO9>�� c]jKYIJPY QTJPYFiIaVSKZP^_WKYIJ]QTyKO9>'tFaVJPYXaVO_WKYIJV@zYIa#@KO_YF^_S c]jKY�[�YIJPt QTS @za#@��
HKORQec]^_aVS���fhjK^_ikj UV^qpVYIZ�c]jKYIZPYFQTUVYXUVJPaVH @KZ�tFaVJPYuf YI^_UVj�c�iIaVtX@lQTJPYIW'c]a�{(YIUV^�
 ZV@za#@KHKORQec]^_aVS �
� jKY�i QTSKiIYIJ tFaVJgckQTO_^qc?> J]Qec]YIZXfh^_O_O c]jKYIJPY m aVJPY�yzY HKSKWKYIJPYIZgc]^_t Qec]YIW
ZE>(Zgc]YIt Qec]^_i QTO_O9> fhjKYIS
ZgckQTSKWlQTJPWK^_GI^_SKU�fh^qc]jFc]jKYhf aVJPO_WX@za#@KHKORQec]^_aVS � vlaVJNc]jKYM^_S�c]YIJ%@KJPY ckQec]^_aVSFaTm�c]jKYMZgckQTSKWlQTJPWK^_GIYIW
J]Qec]YIZ�c]jK^_ZhZPjKaVHKO_W yzY�bTY
@�c\^_S tF^_SKW �

� @lQTJgc m JPaVt/c]jKYMikjKaV^_iIYMaTm�Q�ZPHK^qckQTyKO_Yh^_S�c]YIJPSlQTOlaVJ�Y5A(c]YIJPSlQTOxZgckQTSKWlQTJPWU@za#@KHKORQec]^_aVS��Tc]jKY
ZgckQTSKWlQTJPWK^_G Qec]^_aVSui QTS yzYCHKSKWKYIJgckQTbTYISXWK^_JPYIi c]O9>�QTSKW ^_SKWK^_JPYIi c]O9>�� vlJPaVt�c]jKYCY
@K^_WKYItF^_aVO_aVUV^_i QTO
@zaV^_S�c\aTmNp(^_Y f%QTS�^_SKWK^_JPYIi c\ZgckQTSKWlQTJPWK^_G Qec]^_aVS ^_Z\t QT^_SKO9>7HKZPYIW�m aVJMJ]QTJPY�^_SKiI^_WKYISKiIY�aVJMtFaVJ��
ckQTO_^qc?> � ��JPYI^_YIS!yKJPa(ikb0QTSKW1{(ikjlQTikj ������� ��@ � � 8 � � � Y QTJPYFiIaVSKZP^_WKYIJP^_SKU�O_HKSKU i QTSKiIYIJuQTSKW
Zgc]aVt QTikj0i QTSKiIYIJ�� fhjK^_ikj QTJPYXJPYIORQec]^qpVYIO9> m JPY �!HKYIS�c�i QTHKZPYIZ�aTmCWKY Qec]j � � jKYIJPY m aVJPY � Q7WK^_JPYIi c
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age group

v ^_UVHKJPY � �98��
�\UVY@Zgc]JPHKi c]HKJPY@aTm�c]jKY@ZgckQTSKWlQTJPW)@za#@KHKORQec]^_aVS�Qemnc]YIJ�{(YIUV^ ��QTSKW7aTm�c]jKY�[�YIJPt QTS
@za#@KHKORQec]^_aVS7^_S 8�\KB�Y �

ZgckQTSKWlQTJPWK^_G Qec]^_aVS1^_Z tFaVJPY7Q�@ @KJPa#@KJP^RQec]Y�� � S aVJPWKYIJuc]a0QTi c]HlQTO_O9> i QTO_iIHKORQec]YFc]jKY J]Qec]YIZ�� f Y
SKYIYIW c]jKY\m aVO_O_a;fh^_SKU�SKaTckQec]^_aVSKZ��!fhjKYIJPY�� WKYISKaTc]YIZCc]jKY�QTUVY@UVJPaVH @��(fh^qc]j���� 8��
	
	
	��
� m aVJ
c]jKYW8 H ^_SKWK^qp(^_WKHlQTO!QTUVY UVJPaVH @KZ � � � >VY QTJPZ���� � \ >VY QTJPZ���� � � � H�� � H � >VY QTJPZ�� H � >VY QTJPZNQTSKWuaVO_WKYIJ��
� jKY Z%@lQec]^RQTO<^_SKWKY5A��CJPHKSKZ\m JPaVt���� 8��
	
	
	���� c]jKJPaVHKUVj�c]jKY QTWKtF^_SK^_Zgc]J]Qec]^qpVY�HKSK^qc]Z\aTmNc]jKY
Zgc]HKW*>'JPYIUV^_aVS���QTSKW����:8��
	
	
	����/^_SKWK^_i Qec]YIZ\c]jKYuc]YItX@zaVJ]QTO ^_SKWKY5A � � jKY ZgckQTSKWlQTJPWK^_G Qec]^_aVS
^_Z @zYIJgm aVJPtFYIW ZPY
@lQTJ]Qec]YIO9>�m aVJ�Y QTikj UVYISKWKYIJ���vlHKJgc]jKYIJPtFaVJPY �KWKY �lSKY

������� ����S!HKtuyzYIJhaTm WKY Qec]jKZhaTm<c]jKY�WKY �lSKYIW�i QTSKiIYIJhc?>7@zY�^_S7c]jKY�Zgc]HKW*> @za#@KHKORQec]^_aVS
 ����� ����S!HKtuyzYIJhaTmD@zYIa#@KO_Y�QechJP^_ZPb�^_S7c]jKY�Zgc]HKW*>)@za#@KHKORQec]^_aVS
 �!����� ����S!HKtuyzYIJhaTmD@zYIa#@KO_Y�QechJP^_ZPb�^_S7c]jKY�ZgckQTSKWlQTJPW @za#@KHKORQec]^_aVS"	

� jKY @za#@KHKORQec]^_aVS �lUVHKJPYIZ  ����� QTJPYNylQTZPYIW�aVS�a$#FiI^RQTO#@za#@KHKORQec]^_aVS �lUVHKJPYIZO@zYIJ�>VY QTJ�� � jKY WlQeckQ
jlQ pVY yzYIYIS1aVy�ckQT^_SKYIW m JPaVt c]jKY7vlYIWKYIJ]QTO T HKJPY QTH1aTm\{!ckQec]^_Zgc]^_iIZ � {!ckQec]^_Zgc]^_ZPikjKYIZ �VQTjKJPyKHKikj
WKYIJVT HKSKWKYIZPO rQTSKWKYIJ � � � jKY >'QTJPYuylQTZPYIW aVS >VY QTJPO9>�Q pVYIJ]QTUVYIZ�aTm tFaVS�c]jKO9> iIaVtX@K^_ORQec]^_aVSKZhaTm
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iIaVtFtuHKSK^qc?> �lUVHKJPYIZ � Z YIO_WKYIJPYIUV^_Zgc]YIJ � � �@S7c]jKY�ylQTZP^_ZCaTm c]jKYIZPY �lUVHKJPYIZ��Kc]jKY�J]Q f$tFaVJgckQTO_^qc?>
J]Qec]YIZhtFJ ��� �Kfh^qc]j

tFJ ��� ���
�������� �������
� ������  ������� 8 ��� � ����� � � �98 �

i QTS
yzY i QTO_iIHKORQec]YIW � � jKY�QTUVY�� Z%@zYIiI^ �li tFaVJgckQTO_^qc?> J]Qec]YIZFQTJPY WKY �lSKYIW
c]jKJPaVHKUVj tFJ ����� ���
� �������
	  ����� ��� 8 ��� � ����� �"� ��8 	
	
	��
� ��QTSKW�ylQTZPYIW�aVS c]jKYIt �xc]jKY�tFaVJgckQTO_^qc?> J]Qec]YIZ\i QTS�yzY
JPY fhJP^qcPc]YIS�QTZ

tFJ ��� �
� ������  � tFJ ������ ������  � �

�

������� � tFJ ����� 	 � � � � �

� jKYCf YI^_UVj�c � � ���  ��� � 	 � ������  ��� � QTW 	PHKZgc]Z m aVJ<c]jKY @KJPa#@zaVJgc]^_aVSuaTm1@zYIa#@KO_YC^_S�c]jKY � � c]jXQTUVY
UVJPaVH @�aTm�c]jKY�Zgc]HKW*> @za#@KHKORQec]^_aVS � � ml^_SKZgc]Y QTW�aTmKc]jKY QTUVY Zgc]JPHKi c]HKJPY aTm�c]jKY�Zgc]HKW*> @za#@KHKORQec]^_aVS
c]jKY�QTUVY�Zgc]JPHKi c]HKJPY�aTm<c]jKY�ZgckQTSKWlQTJPW @za#@KHKORQec]^_aVS�^_Z�HKZPYIW��Kc]jKY�JPYIZPHKOqc]^_SKU tFaVJgckQTO_^qc?>FJ]Qec]Y�^_Z
Q ZgckQTSKWlQTJPWK^_GIYIW tFaVJgckQTO_^qc?>�J]Qec]Y �<QTZ�ZgckQec]YIW ^_S ��JPYI^_YIS!yKJPa(ikb QTSKW1{(ikjlQTikj � ������� � ��@ ��; H �
�\ZPZPHKtF^_SKUXQuiIaVSKZgckQTS�chZgc]JPHKi c]HKJPY�aTm c]jKY@ZgckQTSKWlQTJPW @za#@KHKORQec]^_aVS a;pVYIJ�Z%@lQTiIY�QTSKW�c]^_tFY �!c]jKY
ZgckQTSKWlQTJPWK^_GIYIW tFaVJgckQTO_^qc?> J]Qec]Y�i QTS yzY�fhJP^qcPc]YIS QTZ

� ��� ��� � ������  �!� tFJ ������ ������  !� �
�

����� � !� tFJ ����� � � � � ; �

fhjKYIJPY � !� � ��� 8��
	
	
	��
� �V^_Z c]jKY f YI^_UVj�cNm HKSKi c]^_aVSum aVJ<c]jKYhQTUVYCZgc]JPHKi c]HKJPY�aTmxc]jKYCZgckQTSKWlQTJPW
@za#@KHKORQec]^_aVS ���\S�QTZgc]YIJP^_ZPbX^_SKWK^_i Qec]YIZ c]jlQec�c]jKY @za#@KHKORQec]^_aVS��lUVHKJPYIZCQTJPY\ylQTZPYIW�aVSFc]jKY\ZgckQTS��
WlQTJPW @za#@KHKORQec]^_aVS � � jKY�HKZPY�aTm c]jK^_ZCc?>7@zY�aTm<ZgckQTSKWlQTJPWK^_G Qec]^_aVS��(fh^qc]j QuiIaVSKZgckQTS�cMZgckQTSKWlQTJPW
@za#@KHKORQec]^_aVS Qemnc]YIJM{(YIUV^ � @KJPYIZPYIJgpVYIZ\c]jKY�c]YItX@zaVJ]QTOzc]JPYISKW fh^qc]jK^_S7c]jKY�WlQeckQ �

� jKY�WlQeckQuaVS yzaTc]j O_HKSKU i QTSKiIYIJMQTSKW Zgc]aVt QTikj i QTSKiIYIJhjlQ pVY�yzYIYIS ZgckQTSKWlQTJPWK^_GIYIW7fh^qc]j
c]jKY�WKYIZPiIJP^_yzYIWXtFY c]jKa(W��VY QTikjXi QTSKiIYIJ c?>7@zY�Zgc]J]Qec]^ �lYIW yK>uc]jKY pTQTJP^RQTyKO_YIZ UVYISKWKYIJ���^_SKWK^qp(^_WKHlQTO
QTUVY�UVJPaVH @��KJPYIUV^_aVS��lQTSKW >VY QTJ��
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� jKYIJPY�QTJPYFZPY pVYIJ]QTO�JPY QTZPaVSKZ��<fhjK>0O_HKSKU i QTSKiIYIJuQTSKW0Zgc]aVt QTikj i QTSKiIYIJ�jlQ pVY yzYIYIS ikjKaVZPYIS
m aVJ\c]jK^_Z@QTSlQTO9>(ZP^_Z���v ^_JPZgc@aTm QTO_O �xyzaTc]j'i QTSKiIYIJ@c?>7@zYIZ�ZPjKa;f/JPYIORQec]^qpVYIO9> jK^_UVj'Q pVYIJ]QTUVY ZgckQTS��
WlQTJPWK^_GIYIW tFaVJgckQTO_^qc?>1J]Qec]YIZ aTm�tFaVJPY c]jlQTS ��� @zYIJ[8 ��� � ����� m aVJFZgc]aVt QTikj i QTSKiIYIJ�^_S c]jKY
Zgc]HKW*>[@zYIJP^_a(W�QTSKW�Y pVYIS'tFaVJPY�c]jlQTS � � @zYIJ-8 ��� � ����� m aVJMO_HKSKU i QTSKiIYIJ�QTtFaVSKUFtFYIS � � jKY
iIaVJPJPYIZ%@zaVSKWK^_SKU �lUVHKJPYIZ\m aVJhf aVtFYIS�O_^_Y�QTJPaVHKSKW(8 � @zYIJ-8 ��� � ����� m aVJMZgc]aVt QTikj�i QTSKiIYIJ�QTSKW
yzY c f YIYIS ��QTSKW 8 � @zYIJW8 ��� � ����� m aVJ�O_HKSKUui QTSKiIYIJ�� � jKYIJPY m aVJPY �(c]jKY�QTSlQTO9>(ZP^_Z aTm�c]jKY\Z%@lQec]^RQTO
QTSKW�c]YItX@zaVJ]QTO�c]YISKWKYISKiI^_YIZ�QTSKW'ikjlQTSKUVYIZ�^_Z\aTm aVH�c]ZgckQTSKWK^_SKU ^_tX@zaVJgckQTSKiIY�� �\Z@tFYIS�c]^_aVSKYIW
yzY m aVJPY ��c]jKYFQT^_t3aTm c]jK^_Z�QTSlQTO9>(ZP^_Z�^_Z�aVSKO9>�c]a Q7tF^_SKaVJ@Y5A(c]YIS�c�c]a O_a(aVb m aVJW>VY c�HKSKb!SKa;fhS
i QTHKZPYIZ m aVJ c]jKYIZPYhi QTSKiIYIJ c?>7@zYIZ�� � Y�J]Qec]jKYIJ�QT^_t�m aVJ c]jKY�WKY c]YIi c]^_aVSFaTmzJPYIUV^_aVSlQTOKWK^ ��YIJPYISKiIYIZ
QTSKW c]YItX@zaVJ]QTO�ikjlQTSKUVYIZ\^_S aVJPWKYIJhc]aFt QTbTY�Z%@lQec]^_a�� c]YItX@zaVJ]QTO @KJPYIWK^_i c]^_aVSKZMQTSKW�Y5A(c]J]Q�@zaVORQ��
c]^_aVSKZ��[T aTc]j O_HKSKU�i QTSKiIYIJuQTSKW Zgc]aVt QTikj i QTSKiIYIJuZPjKa;f5WK^_Zgc]^_SKi c�JPYIUV^_aVSlQTO @lQecPc]YIJPSKZ�� QTSKW
Zgc]JPaVSKU Z%@lQec]^RQTOxiIO_HKZgc]YIJP^_SKU��NvlaVJ�Zgc]aVt QTikj�i QTSKiIYIJ��lQ�Zgc]JPaVSKUVO9>XWKYIiIJPY QTZP^_SKUuc]JPYISKW�^_Z�p(^_ZP^_yKO_Y �
QTSKW m aVJ�O_HKSKUXi QTSKiIYIJ��lc]jKY�c]YItX@zaVJ]QTO�Zgc]JPHKi c]HKJPY�ZPYIYItFZ�c]aFWKY
@zYISKW aVS c]jKY�JPYIUV^_aVS �

��������� ���
� � ��� � ��� �

� jKYIJPY�^_ZCtuHKikj ^_S�m aVJPt Qec]^_aVS�Q pTQT^_ORQTyKO_YMQTyzaVH�c�c]jKY@i QTHKZPYIZhaTm<O_HKSKU i QTSKiIYIJ�� � jKY�m QTi cCc]jlQec
O_HKSKU�i QTSKiIYIJNtFaVJgckQTO_^qc?>�^_Z ^_SKiIJPY QTZP^_SKU �T^_Z @lQTJgc]O9>�WKHKYCc]a�Q@JPY m HKZ]QTO�c]a�Q�@ @KO9>�c]jK^_Z b!SKa;fhO_YIWKUVY
QTyzaVH�c YIZgckQTyKO_^_ZPjKYIWXJP^_ZPb�m QTi c]aVJPZ�� {(tFaVb!^_SKU�^_Z yK>um QTJ c]jKY�tFaVZgc ^_tX@zaVJgckQTS�c JP^_ZPb�m QTi c]aVJ��VyKH�c
QTO_ZPa c]jKYIJPY�jlQ pVY�yzYIYIS ZPHKJgpVY >(Z\c]aXZPjKa;f~c]jlQecMQTZPyzYIZgc]aVZMWKHKZgc �xYIZ%@zYIiI^RQTO_O9>Ffh^qc]j Y5A*@zaVZP^qc]^_aVS
Qechc]jKY�f aVJPb7ZP^qc]Y �!@KORQM>(ZMQTS ^_tX@zaVJgckQTS�c�JPaVO_Y�� �\^_J @zaVO_O_H�c]^_aVS��(jKa;f Y pVYIJ���WKa(YIZhSKaTcMZPYIYItwc]a
jlQ pVY\Q�iIaVSKZP^_WKYIJ]QTyKO_Y�^_S��lHKYISKiIY �(QTZNWKYIZPiIJP^_yzYIWFyK> T YIikbTYIJ Y c�QTO � � 8�\ H � � �#@ � 8�� � � 
Ma;f Y pVYIJ��
� ^_ikjKt QTSKS�Y c@QTO � � 8�\#\*8 �CiIORQT^_t ��c]jlQecMm aVJ�c]jKaVZPY�JPYIUV^_aVSKZh^_S�[�YIJPt QTSK>��x^_S fhjK^_ikj�c]jKY�QT^_J
@zaVO_O_H�c]^_aVS�^_ZhjK^_UVj���c]jKY�tFaVJgckQTO_^qc?>FJ]Qec]YIZMaTm O_HKSKUXi QTSKiIYIJ\QTJPY�jK^_UVjKYIJCc]jlQTS Y5A*@zYIi c]YIW�fhjKYIS
aVSKO9>�c]jKY�JP^_ZPbFm QTi c]aVJPZhZPtFaVb!^_SKUXQTSKW Y5A*@zaVZP^qc]^_aVS Qec�f aVJPb7QTJPY�ckQTbTYIS ^_S�c]aFQTiIiIaVHKS�c �

� jKY c]^_tFYFORQTU�yzY c f YIYIS yzYI^_SKU�Y5A*@zaVZPYIW1c]a�aVSKY�aVJ�tFaVJPY aTm�c]jKY�t Q 	PaVJ�JP^_ZPb m QTi c]aVJPZ
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QTSKW�WKY pVYIO_a#@K^_SKUXaVJhY pVYIS�W*>(^_SKUFaTm O_HKSKUXi QTSKiIYIJMJ]QTSKUVYIZMyzY c f YIYIS
8 � c]aX; � >VY QTJPZ�� �\ZMWKY��
ZPiIJP^_yzYIW�yK>UT YIikbTYIJ�Y cCQTO � � 8�\ H � � �.@ �18���;���c]jKYIJPY@^_Z�QTS7QTUVYMZ%@zYIiI^ �li\^_SKiIJPY QTZPY\^_SFtFaVJgckQTO_^qc?>��
YIZ%@zYIiI^RQTO_O9> fhjKYIS c]jKYV@zYIJPZPaVSKZ\QechJP^_ZPb�QTJPY Y � >VY QTJPZ\QTSKW aVO_WKYIJ�� � jK^_ZCc]YISKWKYISKi > jlQTZhyzYIYIS
m aVHKSKW0m aVJ�yzaTc]j0UVYISKWKYIJPZ�� FhYIU�QTJPWK^_SKU7c]jKYXJPYIUV^_aVSlQTO WK^_Zgc]JP^_yKH�c]^_aVS'aTmCWKY Qec]j0J]Qec]YIZ�� QTyza;pVY
Q pVYIJ]QTUVY'WKY Qec]j J]Qec]YIZ7jlQ pVY'yzYIYIS m aVHKSKW ^_S
f YIZgc]YIJPS @lQTJgc]Z�aTm�[�YIJPt QTSK>��hYIZ%@zYIiI^RQTO_O9> ^_S
FhjK^_SKYIORQTSKW���� QTORQec]^_SlQec]Y �>{�QVQTJPORQTSKW��>dMaVJgc]j�FhjK^_SKY � YIZgc @KjlQTO_^RQ��>QTSKW'c]jKY iI^qc?>�ZgckQec]YIZVT JPY��
tFYIS QTSKW�
\QTtuyKHKJPU�� � jKY�JPYIUV^_aVSlQTOzWK^ ��YIJPYISKiIYIZMQTJPY\pVYIJE>7ZP^_tF^_ORQTJNm aVJCt QTO_YIZCQTSKW7m YIt QTO_YIZ��

Ma;f Y pVYIJ���m YIt QTO_Y�O_HKSKU i QTSKiIYIJ�WKY Qec]j'i QTZPYIZ�QTJPYuaVSKO9>�QTyzaVH�c 8��98 � aTmNc]jKaVZPY aTm tFYIS ��vlaVJ
tFYIS�c]jKYCUVYISKYIJ]QTO!c]YISKWKYISKi >u^_Z QTSu^_SKiIJPY QTZPY aTmlc]jKY aVyKZPYIJgpVYIWXJ]Qec]YIZ��NvlaVJ f aVtFYIS��VY5A�iIY
@�c m aVJ
c]jKYhJPYIUV^_aVSKZ {(ikjKO_YIZgfh^_U���
MaVO_Zgc]YI^_S��#C�a;f YIJ {�Q�A�aVSK>�� 
MYIZPZPY �*TCQTWKYIS � HKJgc]jKYItuyzYIJPU �.TCQ pTQTJP^RQ��
QTSKW'{�QVQTJPORQTSKW���c]jKY�Z]QTtFY�jKaVO_WKZ�� � jKYIS�JPYIU�QTJPWK^_SKU c]jKY�O_Y pVYIO aTm HKJPylQTSK^_G Qec]^_aVS aTm c]jKY�aVy��
ZPYIJgpVYIW1JPYIUV^_aVS��>c]jKYIJPYFZPYIYItFZ�c]a yzYFQTS0^_SKWK^_i Qec]^_aVS�m aVJ�O_a;f YIJ�WKY Qec]j J]Qec]YIZ�^_S tFaVJPYXJPHKJ]QTO
QTJPY QTZ�QTSKW'p(^_iIYupVYIJPZ]Q � �\iIiIaVJPWK^_SKU�c]a T YIikbTYIJ�Y c�QTO � � 8�\ H � � ��@ � 8�� � �zc]jK^_Z�^_Z@WKHKYuc]a�c]jKY
m QTi c �<c]jlQec�c]jKYIJPY�QTJPYFtFaVJPYXZPtFaVbTYIJPZ�^_S0HKJPylQTS c]jlQTS ^_S0JPHKJ]QTO�QTJPY QTZ�� �\WKWK^qc]^_aVSlQTO_O9>���SKaTc
aVSKO9>�c]jKY @zYIJPiIYIS�ckQTUVY�aTmzZPtFaVbTYIJPZ � m aVJ yzaTc]j t QTO_Y QTSKW m YIt QTO_Y ��UVJPa;fhZ fh^qc]juc]jKY�S!HKtuyzYIJ aTm
^_SKjlQTyK^qckQTS�c]Z�aTm<Q�iI^qc?>���QTO_ZPa�c]jKY\S!HKtuyzYIJCaTm�iI^_U�QTJPY cPc]YIZ ZPtFaVbTYIW7QTtFaVSKU�c]jKaVZPY @zYIa#@KO_YhfhjKa
ZPtFaVbTY�^_SKiIJPY QTZPYIZ��zQTZ�ZgckQec]YIW yK> � ^_ikjKt QTSKS Y c\QTO � � 8�\#\*8 � ���@S7c]jKY�aTc]jKYIJ�jlQTSKW���Z HKSK^_ikj
QTSKWF{!c]H�cPc]U�QTJgc jlQ pVY�Zgc]JP^_b!^_SKUVO9>�O_a;f tFaVJgckQTO_^qc?>@J]Qec]YIZ iIaVtX@lQTJPYIW�c]a@aTc]jKYIJ iIaVS!HKJPylQec]^_aVSKZ��V^_S
QTO_O(aTmKfhjK^_ikj tFaVJgckQTO_^qc?>�^_Z YIO_Y pTQec]YIW���QTZ ZgckQec]YIW yK> T YIikbTYIJNY c QTO � � 8�\ H � � � @ �*8�� � � � jK^_Z @KjKY��
SKaVtFYISKaVS JPYIt QT^_SKZCHKSKY5A*@KORQT^_SKYIW yK>7b!SKa;fhO_YIWKUVY�QTyzaVH�chO_HKSKU i QTSKiIYIJhJP^_ZPbXm QTi c]aVJPZ���v ^_UVHKJPY
� � � ZPjKa;fhZhc]jKY�Z%@lQec]^RQTO QTSKW7c]YItX@zaVJ]QTO>JPYIORQec]^qpVY�ikjlQTSKUVY�aTm QTUVY�� ZgckQTSKWlQTJPWK^_GIYIW O_HKSKUXi QTSKiIYIJ
tFaVJgckQTO_^qc?>�J]Qec]YIZ�m aVJ�f aVtFYIS ^_S dMaVJgc]j
FhjK^_SKY � YIZgc @KjlQTO_^RQ � �5iIO_Y QTJ�c]YItX@zaVJ]QTON^_SKiIJPY QTZPY
^_S O_HKSKUXi QTSKiIYIJhtFaVJgckQTO_^qc?> QTtFaVSKU f aVtFYIS a;pVYIJhc]jKY 8��->VY QTJPZ�m JPaVt�8�\ H 8@c]a 8�\#\ �ui QTS yzY
ZPYIYIS'^_S �lUVHKJPY � � � � � jKY�Z%@lQec]^RQTO iIO_HKZgc]YIJP^_SKU QTO_ZPa ZPYIYItFZMc]a ^_SKiIJPY QTZPY�a;pVYIJMc]jlQec @zYIJP^_a(W aTm
c]^_tFY�� 
ura#@KbTYIJ � 8�\#\ H � ��jKa;f Y pVYIJ��O@zaV^_S�c]Z@aVH�c@c]jlQec�t Q�@KZ\aTm�HKS�� ZPtFa(aTc]jKYIW�ZgckQTSKWlQTJPWK^_GIYIW
J]Qec]YIZ\ZPjKaVHKO_W�yzY�^_S�c]YIJ%@KJPY c]YIW�fh^qc]j i QTH�c]^_aVS � � jKY�WK^_Zgc]JP^_i c]Zhfh^qc]j c]jKY�jK^_UVjKYIZgc\J]Qec]YIZMc]YISKW
c]aFiIO_HKZgc]YIJMQTJPaVHKSKW7c]jKY�WKYISKZPYIO9> @za#@KHKORQec]YIW QTJPY Q i QTO_O_YIW FhHKjKJhQTJPY Q � FhHKjKJPUVYIyK^_Y c � �
� jKYIS QTSlQTO9>(GI^_SKU�QTJPY Q Z%@zYIiI^ �liuiIaVHKS�c�WlQeckQ��zc]jKY @KJPaVyKO_YIt HKZPHlQTO_O9>�QTJP^_ZPYIZMc]jlQec�QTJPY QTZ
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v ^_UVHKJPY � � � � C�HKSKU�i QTSKiIYIJ�QTtFaVSKUFf aVtFYIS�^_S'd F � � �\UVY�� ZgckQTSKWlQTJPWK^_GIYIW'tFaVJgckQTO_^qc?>�J]Qec]YIZ
a;pVYIJ 8��->VY QTJPZ��

fh^qc]jFZPt QTO_O*@za#@KHKORQec]^_aVS ZP^_GIYIZ ZPjKa;f tFaVJPYCpTQTJP^RQec]^_aVS�c]jlQTSFWKYISKZPYIO9> @za#@KHKORQec]YIWFQTJPY QTZ�� � jK^_Z
@KJPaVyKO_YItw^_ZCi QTO_O_YIW7a;pVYIJ�� WK^_Z%@zYIJPZP^_aVS � � chi QTS yzY�QTiIiIaVHKS�c]YIW m aVJ c]jKJPaVHKUVj�Q ZPHK^qckQTyKO_Y\c]J]QTSKZ��
m aVJPt Qec]^_aVS � < JPYIZPZP^_Y � 8�\#\#; � ��@ ��;#\ � ��@KJPa#@zaVZPYIZ@c]a7HKZPYFQ�Z �!HlQTJPY�� JPa(aTc@c]J]QTSKZgm aVJPt Qec]^_aVS���Q
O_aVU@c]J]QTSKZgm aVJPt Qec]^_aVS��VaVJ Q@c]J]QTSKZgm aVJPt Qec]^_aVS Qemnc]YIJ vlJPYIYIt QTSXQTSKW � HKbTY > � 8�\ � � � � v ^_UVHKJPY � � ;
WK^_Z%@KORQM>(Z c]jKYMWKY
@zYISKWKYISKiIY@aTm�c]jKYhZgckQTSKWlQTJPW WKY p(^RQec]^_aVSFaVSXc]jKYMtFY QTSFaTm�c]jKY � ��WK^_Zgc]JP^_i c]Z ^_S
dMaVJgc]j[FhjK^_SKY�� YIZgc @KjlQTO_^RQ a;pVYIJ�c]jKY�Zgc]HKW*> @zYIJP^_a(W�m JPaVt�8�\ H 8 � 8�\#\ � ���\Z�c]jKY�WKY
@zYISKWKYISKiIY
aTm>c]jKY\ZgckQTSKWlQTJPW WKY p(^RQec]^_aVSFaVSFc]jKY\tFY QTS ^_Z�Q�@ @KJPaMA�^_t Qec]YIO9> O_^_SKY QTJ��!Q�O_aVU�c]J]QTSKZgm aVJPt Qec]^_aVS
jlQTZ�yzYIYIS ikjKaVZPYIS1QTZ�^qc�^_Z��VZgc]JPaVSKUVYIJ�� c]jlQTS Q Z �!HlQTJPY JPa(aTc�c]J]QTSKZgm aVJPt Qec]^_aVS ^_S0aVJPWKYIJ�c]a
JPYItFa;pVY�c]jK^_ZFWKY
@zYISKWKYISKiIY��~v ^_UVHKJPY � � � ZPjKa;fhZ�jKa;f c]jKY�WKY
@zYISKWKYISKiIY'i QTS
yzY�JPYItFa;pVYIW
fh^qc]j c]jKY c]J]QTSKZgm aVJPt Qec]^_aVS �XvlaVJ�[�QTHKZPZP^RQTS0tFa(WKYIO_O_^_SKUFf YXfh^_O_O HKZPYFO_aVU�c]J]QTSKZgm aVJPtFYIW QTUVY
ZgckQTSKWlQTJPWK^_GIYIW1tFaVJgckQTO_^qc?>'J]Qec]YIZ�c]jKJPaVHKUVjKaVH�c�c]jKY7QTSlQTO9>(ZP^_Z�� QTO_ZPa�^_S c]jKY i QTZPY�aTmhZgc]aVt QTikj
i QTSKiIYIJ��
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Mean versus standard deviation 
 for the age standardized rates

v ^_UVHKJPY � � ; � C�HKSKU i QTSKiIYIJ7QTtFaVSKU f aVtFYIS ^_S d F � � �\UVY�ZgckQTSKWlQTJPWK^_GIYIW J]Qec]YIZ��'tFY QTS
pVYIJPZPHKZ\ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS �

��������� ���������N�z� ��� � ��� �

dMaVS�aVSKO9> ^_S�[�YIJPt QTSK>7c]jKY�m JPY �!HKYISKi >�aTmNZgc]aVt QTikj�i QTSKiIYIJ\^_ZhiIO_Y QTJPO9>7WKYIiIJPY QTZP^_SKU��hLNZ%@zY��
iI^RQTO_O9>'^_S0c]jKY � YIZgc]YIJPS1^_SKWKHKZgc]JP^RQTO_^_GIYIW0iIaVHKS�c]JP^_YIZuQTSKW fh^qc]j Q c]^_tFYFORQTU�QTO_ZPa�^_S L QTZgc]YIJPS
LNHKJPa#@zY ��^_SKiI^_WKYISKiIY QTZ\f YIO_O QTZ@tFaVJgckQTO_^qc?>7jlQ pVY WKYIiIJPY QTZPYIW0a;pVYIJ@c]jKY @lQTZgc ��� >VY QTJPZ�� � jKY
iIaVtX@lQTJP^_ZPaVS1yzY c f YIYIS t QTO_Y�QTSKW1m YIt QTO_Y�tFaVJgckQTO_^qc?>0ZPjKa;fhZ���c]jlQec c]jKY7tFaVJgckQTO_^qc?> QTtFaVSKU
t QTO_YIZMfh^qc]j�tFaVJgckQTO_^qc?> J]Qec]YIZ@aTm 8�� � ��� @zYIJ 8 ��� � ����� ^_Z\tFaVJPY�c]jlQTS'WKaVHKyKO_Y�c]jKYutFaVJgckQTO_^qc?>
QTtFaVSKU�f aVtFYISFfh^qc]jFJ]Qec]YIZ QTtFaVSKU � � 8��W@zYIJ 8 ��� � ����� � � jKY\Z%@lQec]^RQTOlWK^_Zgc]JP^_yKH�c]^_aVSXaTm>Zgc]aVt��
QTikj i QTSKiIYIJutFaVJgckQTO_^qc?> JPY pVY QTO_ZuORQTJPUVY JPYIUV^_aVSlQTO WK^ ��YIJPYISKiIYIZufh^qc]j1JPYIORQec]^qpVYIO9> O_a;f�J]Qec]YIZ ^_S
c]jKYuSKaVJgc]j�aTm [�YIJPt QTSK>�� � S�c]jKYuZPaVH�c]j�aTm [�YIJPt QTSK>��zYIZ%@zYIiI^RQTO_O9> ^_S�c]jKYuQTJPY Q aTm TCQ pTQTJP^RQ��
c]jKY tFaVJgckQTO_^qc?>0J]Qec]YIZ m aVJ tFYIS QTZ f YIO_O�QTZ m aVJuf aVtFYIS
QTJPY7J]Qec]jKYIJ jK^_UVj � �\Oqc]jKaVHKUVj c]jKY
c]YItX@zaVJ]QTO c]JPYISKW0ZPjKa;fhZuQ Zgc]Y QTW*> WKYIiIJPY QTZPY � QTiIiIaVJPWK^_SKU c]a T YIikbTYIJ�Y cuQTO � � 8�\ H � � �O@ � �78��
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Mean versus standard deviation 

 for the log transformed age standardized rates

v ^_UVHKJPY � � ��� C�HKSKU i QTSKiIYIJhQTtFaVSKU�f aVtFYIS7^_S7d F � � C�aVU�� c]J]QTSKZgm aVJPtFYIW7QTUVY�� ZgckQTSKWlQTJPWK^_GIYIW
J]Qec]YIZ�� tFY QTS pVYIJPZPHKZMZgckQTSKWlQTJPW WKY p(^RQec]^_aVS �

c]jKY JPYIUV^_aVSlQTO<WK^ ��YIJPYISKiIYIZ�JPYIt QT^_S�iIaVSKZgckQTS�c ��v ^_UVHKJPYIZ � � � QTSKW � � Y�WK^_Z%@KORQM> c]jKYuc]YItX@zaVJ]QTO
ikjlQTSKUVYIZ\^_S QTUVY�ZgckQTSKWlQTJPWK^_GIYIW tFaVJgckQTO_^qc?>FJ]Qec]YIZhm aVJCc]jKY�WK^_Zgc]JP^_i c]ZCfh^qc]jK^_S � YIZgc�[�YIJPt QTSK>��
� S'c]jKYXyzaMA @KO_aTc]Z\c]jKY O_YISKUTc]j'aTm c]jKYufhjK^_ZPbTYIJPZ�^_Z 8�� �Fc]^_tFYIZ\c]jKY ^_S�c]YIJ �!HlQTJgc]^_O_Y�J]QTSKUVY ��^qm
c]jKY tF^_SK^_tuHKt aVJ�t Q�A�^_tuHKt3jlQTZ�SKaTc�yzYIYIS JPY QTikjKYIW yzY m aVJPY�� Z aVJgckQTO_^qc?>�J]Qec]YIZ�c]jlQecuQTJPY
SKaTc�O9>(^_SKU7fh^qc]jK^_S'c]jKYX^_S�c]YIJgpTQTONaTm 8�� ��c]^_tFYIZ@c]jKYF^_S�c]YIJ �!HlQTJgc]^_O_Y J]QTSKUVYFQTJPYXWK^_Z%@KORQM>VYIW QTZ
^_SKWK^qp(^_WKHlQTONO_^_SKYIZ�� QTyza;pVY aVJ�yzYIO_a;f c]jKYXfhjK^_ZPbTYIJPZ�� � jKYFc f a�aVH�c]O9>(^_SKU JPYIUV^_aVSKZ�^_S0yzaTc]j
�lUVHKJPYIZhm aVJ�t QTO_YIZ�QTSKW m YIt QTO_YIZ�QTJPY C�a;f YIJ TCQ pTQTJP^RQ QTSKW�o @ @zYIJ � QTORQec]^_SlQec]Y �(fhjK^_ikj ZPjKa;f
Y5A(c]J]QTaVJPWK^_SlQTJE>7jK^_UVj J]Qec]YIZ�c]jKJPaVHKUVjKaVH�c�c]jKY�Zgc]HKW*> @zYIJP^_a(W �

� jKYuY c]^_aVO_aVU�> aTm Zgc]aVt QTikj�i QTSKiIYIJ�^_Z\WK^_ZPiIHKZPZPYIW'm aVJ\Y5AKQTtX@KO_Y�^_S Fh^_ZPikj'Y c�QTO � � 8�\ H ��� �
aVJ ^_S � ^_O_O_Y cPc QTSKWUZ i�Z�QTjKaVS � 8�\ H � � � ��QTJP^_aVHKZ YISKWKaVUVYISKaVHKZ QTSKWFY5A�aVUVYISKaVHKZ m QTi c]aVJPZNjlQ pVY
yzYIYIS�^_WKYIS�c]^ �lYIW�YI^qc]jKYIJMQTZ @KJPaTc]YIi c]^qpVY�aVJMQTZMJP^_ZPb�m QTi c]aVJPZ�� �\S�^_SKiIJPY QTZPYIW�iIaVSKZPHKtX@�c]^_aVS aTm
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v ^_UVHKJPY � � � ��{!c]aVt QTikj'i QTSKiIYIJ�tFaVJgckQTO_^qc?> J]Qec]YIZ�QTtFaVSKU7tFYIS'^_S0[�YIJPt QTSK>�� T aMA @KO_aTc]Z@aTm
c]jKY�c]YItX@zaVJ]QTO�c]JPYISKW �

ZgckQTJPikjK> iIYIJPY QTO @KJPa(WKHKi c]Z���Zgc]JPaVSKUVO9>�Z]QTOqc]YIWum a(a(W���@KJPYIZPYIJgpVYIWXpVYIUVY ckQTyKO_YIZ��(QTSKW ZPtFaVbTYIW m a(a(W
ZPYIYItFZ\c]a�^_SKiIJPY QTZPY�c]jKY�JP^_ZPb aTmNZgc]aVt QTikj�i QTSKiIYIJ��WT YIikbTYIJ�Y c�QTO � � 8�\ H � � �1@ � �78��zjKa;f Y pVYIJ��
SlQTtFY @zYIJPZPaVSlQTONQTSKW�m QTtF^_O_^RQTO>WK^_Z%@zaVZP^qc]^_aVS���QTSKW�c?>7@K^_i QTO a(iIiIH @lQec]^_aVSlQTO<UVJPaVH @KZ�QTZ�Z%@zYIiI^RQTO
JP^_ZPb m QTi c]aVJPZ��
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� jKY@WKYIZPiIJP^ @�c]^qpVY�QTSlQTO9>(ZP^_Z�^_SFc]jK^_Z ZPYIi c]^_aVS fh^_O_OlyzYW@zYIJgm aVJPtFYIWFm aVJ c]jKY�[�YIJPt QTSK>XWlQeckQ�ZPY c �
^ � Y��xQXWlQeckQ ZPY cMfh^qc]j Q >VY QTJPO9>�c]YItX@zaVJ]QTO>JPYIZPaVO_H�c]^_aVS���fhjK^_ikj�^_Z�Z%@lQec]^RQTO_O9>�QTUVUVJPYIU�Qec]YIW a;pVYIJ
; � QTWKtF^_SK^_Zgc]J]Qec]^qpVYhJPYIUV^_aVSKZ � FhYIUV^_YIJPHKSKUVZPyzYIGI^_JPb � F T��Nm aVJ�c]jKYW@zYIJP^_a(W m JPaVt 8�\KB�Y�c]a)8�\#\ � �



� 
�� 
 ��� ��� ��� � � ��� � � � � � � ����� ��	 � 	 � ;

1976 1978 1980 1982 1984 1986 1988 1990

6

11

16

21

ra
te

v ^_UVHKJPY � � Y ��{!c]aVt QTikj i QTSKiIYIJ�tFaVJgckQTO_^qc?> J]Qec]YIZ�QTtFaVSKU f aVtFYIS ^_S0[�YIJPt QTSK>��-T aMA @KO_aTc]Z
aTm c]jKY�c]YItX@zaVJ]QTOzc]JPYISKW �

� Y�yzYIUV^_S fh^qc]j c]jKYuQTSlQTO9>(ZP^_ZhaTmNO_HKSKU i QTSKiIYIJ@QTtFaVSKUFtFYIS � � jKY�jK^_UVjKYIZgc@tFaVJgckQTO_^qc?>�J]Qec]Y
m aVJ@tFYIS'aTm B � � ; H @zYIJ 8 ��� � ����� @zYIJPZPaVSKZ�Qec�JP^_ZPb jlQTZ@a(iIiIHKJPJPYIW ^_S�c]jKY JPYIUV^_aVS�aTm � JP^_YIJ@^_S
c]jKY >VY QTJXaTm 8�\ H 8�� � jKY tFaVJgckQTO_^qc?>0J]Qec]Y aTmMc]jKY�{�QVQTJPORQTSKW fh^qc]jNB � � ;�� ^_S,8�\ H Y'^_Z aVSKO9>
Q O_^qcPc]O_Y ZPt QTO_O_YIJ�� � jKY�O_a;f YIZgc J]Qec]YIZ�jlQ pVY'yzYIYIS m aVHKSKW ^_S � rHKyK^_SKUVYIS � � jKY�J]Qec]Y�jKYIJPY
fCQTZ�aVSKO9> ; � � � � ^_S'c]jKY >VY QTJ�aTm 8�\ H \ � � jKYIS0iIaVSKZP^_WKYIJP^_SKU7c]jKYFWlQeckQ7ZPY c�yK> JPYIUV^_aVS��>c]jKY
t Q�A�^_tuHKt tFY QTS0jlQTZ�yzYIYIS0m aVHKSKW ^_S `�rHKZPZPYIO_WKaVJgm ��fh^qc]j QTS Q pVYIJ]QTUVYFJ]Qec]YFaTm Y#Y �98 � a;pVYIJ
c]jKY 8�� >VY QTJPZum JPaVt 8�\KB�Y c]a 8�\#\ � � � jKY7tF^_SK^_tuHKt J]Qec]Y�a(iIiIHKJPJPYIW1^_S {!c]H�cPc]U�QTJgc � 
MYIJPY
c]jKY tFY QTS a;pVYIJXc]jKY aVyKZPYIJgpVYIWN@zYIJP^_a(W1aTm\c]^_tFY�^_ZX;#; � �.B � � cFJPYIt QT^_SKZuc]a0tFYIS�c]^_aVS1c]jlQec
tFY QTS QTSKWFtFYIWK^RQTSXaTm�c]jKYhaVyKZPYIJgpVYIW�c]^_tFYCZPYIJP^_YIZ m aVJNc]jKYhJ]Qec]YIZ�WK^ ��YIJNaVSKO9>uc]a�Q@pVYIJE>FZPt QTO_O
Y5A(c]YIS�c � QTZ�WK^_Z%@KORQM>VYIW ^_S �lUVHKJPY � � B � � jK^_Z�^_SKWK^_i Qec]YIZ�c]jlQec�c]jKYFWlQeckQ�i QTS yzY iIaVSKZP^_WKYIJPYIW
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ZE>(tFtFY c]JP^_i�� � jKYhZgckQTSKWlQTJPWXWKY p(^RQec]^_aVS aTmxc]jKY�JPYIUV^_aVSKZ pTQTJP^_YIZ yzY c f YIYIS�Q�tF^_SK^_tuHKt�aTm�8��98�;
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v ^_UVHKJPY � � B � C�HKSKUFi QTSKiIYIJMQTtFaVSKUXtFYIS ^_S�[�YIJPt QTSK>�� `@^ ��YIJPYISKiIY�aTm tFY QTS QTSKW tFYIWK^RQTS �

^_S {!c]H�cPc]U�QTJgcuQTSKW Q t Q�A�^_tuHKt3aTm � � �78F^_S c]jKYFJPYIUV^_aVS0aTm � JP^_YIJ�� < aVSKZP^_WKYIJP^_SKU c]jKYFWlQeckQ
ZPY chSKa;f$a;pVYIJ�c]^_tFYM^_SKZgc]Y QTW aTm JPYIUV^_aVS��(c]jKYW>VY QTJCfh^qc]j c]jKY�O_a;f YIZgcMQ pVYIJ]QTUVY�tFaVJgckQTO_^qc?>XJ]Qec]Y
^_ZV8�\KB�Y��(c]jKY�yzYIUV^_SKSK^_SKU aTm<c]jKY�aVyKZPYIJgpTQec]^_aVS @zYIJP^_a(W ��� S�8�\KB H �(c]jKY�jK^_UVjKYIZgc\Q pVYIJ]QTUVY�J]Qec]YIZ
jlQ pVY�yzYIYIS m aVHKSKW � � jKY�tFY QTS O_^_YIZhQec �.B � Y#Y @zYIJV8 ��� � ����� �

��WKYIZPiIJP^ @�c]^qpVY\QTSlQTO9>(ZP^_Z�aTm�m YIt QTO_Y�O_HKSKU�i QTSKiIYIJ�tFaVJgckQTO_^qc?>uJ]Qec]YIZ�JPY pVY QTO_Z�c]jlQec c]jKY\O_a;f �
YIZgc7i QTSKiIYIJ J]Qec]Y aTm � � H m aVJXf aVtFYIS
^_S c]jKY aVyKZPYIJgpVYIW,@zYIJP^_a(W aTm@c]^_tFY jlQTZ yzYIYIS
m aVHKSKW
^_S o @ @zYIJ�vlJ]QTSKiIaVSK^RQ ^_S�c]jKY >VY QTJ�aTm 8�\KB�\ � � jKYXt Q�A�^_tuHKt J]Qec]Y jlQTZ�yzYIYIS0aVyKZPYIJgpVYIW ^_S
T JPYItFYIS�^_S 8�\#\ � � 
MYIJPY�c]jKY�tFaVJgckQTO_^qc?>FJ]Qec]Y�fCQTZ 8�; � � � ���\U�QT^_S��(c]jKY�JPYIUV^_aVSlQTO>WK^ ��YIJPYISKiIYIZ
a;pVYIJ c]^_tFY ZPjlQTO_O yzY7Y5AKQTtF^_SKYIW � � jKY7JPYIZPHKOqc]^_SKU Q pVYIJ]QTUVY7J]Qec]Y�^_Z Y � � �Nfh^qc]j Q�tF^_SK^_tuHKt
aTm ��� � BFm aVJ � rHKyK^_SKUVYIS QTSKW0Q7t Q�A�^_tuHKt aTm 8 � � � BFm aVJ 
\QTtuyKHKJPU�� � jKYXZgckQTSKWlQTJPW WKY p(^RQ��
c]^_aVS'pTQTJP^_YIZ�yzY c f YIYIS � � Y*8XQTSKW � � Y�� QTtFaVSKU�c]jKYXJPYIUV^_aVSKZ�� � jKYFQTSlQTO9>(ZP^_Z�aTm�m YIt QTO_YuO_HKSKU
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i QTSKiIYIJ�m aVJ\c]jKY)8�� �R>VY QTJ@aVyKZPYIJgpTQec]^_aVS @zYIJP^_a(W'JPY pVY QTO_Z�Q�Zgc]JPaVSKU H @�fCQTJPW c]YItX@zaVJ]QTO c]JPYISKW��
QTZhp(^_ZP^_yKO_Y�^_S �lUVHKJPY � � H � � jKY�^_SKiIJPY QTZPY�aTm m YIt QTO_Y�O_HKSKUFi QTSKiIYIJMtFaVJgckQTO_^qc?> a;pVYIJMc]jKY >VY QTJPZ
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te

v ^_UVHKJPY � � H �[C�HKSKU i QTSKiIYIJFtFaVJgckQTO_^qc?> QTtFaVSKU'f aVtFYIS
^_S [�YIJPt QTSK>��NT aMA @KO_aTc]ZXaTm\c]jKY
c]YItX@zaVJ]QTO�c]JPYISKW �

^_Z�^_SKWK^_i Qec]YIW yK>�c]jKYX^_SKiIJPY QTZP^_SKU7tFYIWK^RQTSKZ�a;pVYIJ�c]jKYXaVyKZPYIJgpTQec]^_aVS @zYIJP^_a(W � �\Z�tFYIS�c]^_aVSKYIW
^_S ZPYIi c]^_aVS � � � �98�� c]jKY7iI^qc?>1ZgckQec]YIZFZPjKa;fwjK^_UVjKYIJ tFaVJgckQTO_^qc?>0J]Qec]YIZ m aVJuf aVtFYIS���c]jlQTS1c]jKY
tFaVJPYXJPHKJ]QTO QTJPY QTZ�� v ^_UVHKJPY � � \ ZPjKa;fhZ�c]jKYFQTUVYXZgckQTSKWlQTJPWK^_GIYIW J]Qec]YIZ�m aVJ@c]jKY � � WK^_Zgc]JP^_i c]Z
� �)F T 
 Z �\^_S
8�\#\ � ^_S dMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ � � jKY c f a WK^ ��YIJPYIS�c�ZE>(tuyzaVO ZP^_GIYIZ�^_SKWK^ �
i Qec]Y�fhjKY c]jKYIJ�QFWK^_Zgc]JP^_i cM^_ZMHKJPylQTS�aVJMJPHKJ]QTO �h{(a i QTO_O_YIW �!{!ckQTW�c]b!JPYI^_ZPY �7QTJPY�iIaVSKZP^_WKYIJPYIW QTZ
HKJPylQTS��>fhjKYIJPY QTZ �KC QTSKWKb!JPYI^_ZPY � QTJPYuORQTyzYIO_YIW�JPHKJ]QTO ��v ^_UVHKJPY � � \ ZPjKa;fhZ�QFc]YISKWKYISKi >'aTm QTS
^_SKiIJPY QTZPYIWXtFaVJgckQTO_^qc?>�J]Qec]YC^_S HKJPylQTS WK^_Zgc]JP^_i c]Z���� �!HKYIZgc]^_aVS ^_Z��TfhjKY c]jKYIJNc]jKYIJPYhQTJPYCSKaTcNaVSKO9>
jK^_UVjKYIJ�J]Qec]YIZ@^_S'HKJPylQTS WK^_Zgc]JP^_i c]Z��>yKH�c�QTO_ZPa�fhjKY c]jKYIJ�Q7Zgc]JPaVSKUVYIJ�^_SKiIJPY QTZPY a;pVYIJ@c]^_tFY�i QTS
yzY�aVyKZPYIJgpVYIW �Cv ^_UVHKJPY � �98 � WK^_Z%@KORQM>(Z�c]jKY�Q pVYIJ]QTUVY�tFaVJgckQTO_^qc?>FJ]Qec]YIZhaTm c]jKY�HKJPylQTS WK^_Zgc]JP^_i c]Z
iIaVtX@lQTJPYIW c]a7c]jKYXQ pVYIJ]QTUVYXtFaVJgckQTO_^qc?> J]Qec]YIZ�aTm�c]jKYXJPHKJ]QTO WK^_Zgc]JP^_i c]Z\m aVJ�d F �*a;pVYIJ�c]^_tFY��
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v ^_UVHKJPY � � \ �DC�HKSKU�i QTSKiIYIJNtFaVJgckQTO_^qc?>�QTtFaVSKUMf aVtFYISX^_S d F � �#FhHKJ]QTO�QTSKW HKJPylQTS WK^_Zgc]JP^_i c]Z
^_S 8�\#\ � �

� Y i QTS'ZPYIYuc]jlQec@c]jKJPaVHKUVjKaVH�c@c]jKYuaVyKZPYIJgpTQec]^_aVS @zYIJP^_a(W�c]jKY Q pVYIJ]QTUVY J]Qec]YIZ�aTmNc]jKYuHKJPylQTS
WK^_Zgc]JP^_i c]Z�O_^_Y QTyza;pVYXc]jKaVZPYFaTm�c]jKYFJPHKJ]QTO WK^_Zgc]JP^_i c]Z���fhjK^_ikj iIO_Y QTJPO9>�ZPjKa;fhZ�QTS0Y���YIi c�aTm�c]jKY
JP^_ZPb m QTi c]aVJ@HKJPylQTSK^_G Qec]^_aVS �WC�Y QTZgc�Z �!HlQTJPYIZ �Kc]Z@aTm c]jKYuWlQeckQ WKYItFaVSKZgc]J]Qec]Y�c]jlQec@c]jKYuZPO_a#@zY
m aVJ\c]jKYuHKJPylQTS�c]^_tFY�ZPYIJP^_YIZ@^_Z@ZP^_UVSK^ �li QTS�c]O9> jK^_UVjKYIJ\c]jlQTS�c]jlQec\m aVJ\c]jKYuJPHKJ]QTOD@za#@KHKORQec]^_aVS �
T YIi QTHKZPY�aTm�c]jlQec �(f Y@tuHKZgc�iIaVSKZP^_WKYIJ c]jKY\WKYIUVJPYIY�aTm HKJPylQTSK^_G Qec]^_aVS QTZ�QTS�Y���YIi chtFa(WK^ �lYIJ��
vlaVJ QTS Y5A*@KO_aVJ]Qec]aVJE>uQTSlQTO9>(ZP^_Z aTmzZgc]aVt QTikj i QTSKiIYIJ f YhQTU�QT^_SuiIaVSKZP^_WKYIJ t QTO_YCQTSKWum YIt QTO_Y

tFaVJgckQTO_^qc?>0ZPY
@lQTJ]Qec]YIO9>��
C�a(aVb!^_SKU'Qecuc]jKY Zgc]aVt QTikj1i QTSKiIYIJXtFaVJgckQTO_^qc?> J]Qec]YIZ aTmMtFYIS��Nc]jKY
O_a;f YIZgc�J]Qec]Y�aTm 8 � � ��� i QTS'yzY�m aVHKSKW'^_S � JP^_YIJ@^_S c]jKY->VY QTJ�aTm 8�\#\ � � � jKYujK^_UVjKYIZgc�J]Qec]Y�aTm
�K; � H B jlQTZ@yzYIYIS aVyKZPYIJgpVYIW0^_S�c]jKY JPYIUV^_aVS�aTm o @ @zYIJ � QTORQec]^_SlQec]Y�^_S
8�\KB�Y � � jK^_Z@^_SKWK^_i Qec]YIZ
c]jlQecFc]jKYIJPY�jlQTZFyzYIYIS Q0WKYIiIJPY QTZPY�^_S tFaVJgckQTO_^qc?>���QTZXfh^_O_O�yzY WKYIZPiIJP^_yzYIW
^_S tFaVJPY WKY ckQT^_O �
� jKYIS Q pVYIJ]QTUV^_SKU'a;pVYIJuc]^_tFY aTm�c]jKY ; � JPYIUV^_aVSKZuHKSKWKYIJ Y5AKQTtF^_SlQec]^_aVS��<c]jKY7O_a;f YIZgc tFY QTS
jlQTZ�yzYIYISXm aVHKSKWF^_S [�^_YIZPZPYIS���c]jKYhjK^_UVjKYIZgc�^_SFo @ @zYIJ � QTORQec]^_SlQec]Y�� � jKYMZgckQTSKWlQTJPWFWKY p(^RQec]^_aVS
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v ^_UVHKJPY � �98 � �DC�HKSKU�i QTSKiIYIJ tFaVJgckQTO_^qc?>�QTtFaVSKU@f aVtFYISX^_SXd F � �.C�Y QTZgc Z �!HlQTJPYIZ�ZPtFa(aTc]jKYIW
J]Qec]YIZha;pVYIJhc]^_tFY��

O_^_YIZ yzY c f YIYIS QutF^_SK^_tuHKt aTm � � H ;�QTSKW Q�t Q�A�^_tuHKt aTmDB � � H �!fh^qc]j7QutFY QTSFpTQTO_HKY\aTm ��� ��� �
� jKY�c]YItX@zaVJ]QTOzWKY pVYIO_a#@KtFYIS�cMaTm c]jKY�tFaVJgckQTO_^qc?>XJ]Qec]YIZC^_ZCiIO_Y QTJPO9> WKYIiIJPY QTZP^_SKU �lQTZ�WKYIZPiIJP^_yzYIW
^_S�c]jKYW@KJPY p(^_aVHKZCZPYIi c]^_aVS � � jKY�jK^_UVjKYIZgchQ pVYIJ]QTUVY�J]Qec]Y@a;pVYIJCc]jKY@JPYIUV^_aVSKZ aTm � Y � Y��ujlQTZCyzYIYIS
aVyKZPYIJgpVYIW1^_S 8�\KB�Y���c]jKYFyzYIUV^_SKSK^_SKU aTmCc]jKYFZgc]HKW*> @zYIJP^_a(W � � jKY O_a;f YIZgcuQ pVYIJ]QTUVYFaTm 8 ��� � 8
a(iIiIHKJPJPYIW ^_S 8�\#\ � � c]jKY�YISKW aTm@c]jKY�Zgc]HKW*> @zYIJP^_a(W � � jKYIJPY m aVJPY �MY pVYIS c]jKaVHKUVj JPYIUV^_aVSlQTO
WK^ ��YIJPYISKiIYIZ i QTS1yzYFm aVHKSKW fh^qc]jK^_S t QTO_YFZgc]aVt QTikj i QTSKiIYIJ�� c]jKY�UVYISKYIJ]QTO�c]YItX@zaVJ]QTONc]JPYISKW
c]HKJPSKZMaVH�c�c]aXyzY�Zgc]JPaVSKUVO9>�tFaVSKaTc]aVSKaVHKZPO9>�WKYIiIJPY QTZP^_SKUFa;pVYIJhc]^_tFY��

� jKY m YIt QTO_Y Zgc]aVt QTikj
i QTSKiIYIJ tFaVJgckQTO_^qc?> J]Qec]YIZ ZPYIYIt c]a0WKY pVYIO_a#@ J]Qec]jKYIJFZP^_tF^_ORQTJ�c]a
c]jKaVZPY�aTm tFYIS � � jKY@tF^_SK^_tuHKt aVyKZPYIJgpTQec]^_aVS�aTm�� � ���ujlQTZCyzYIYIS7m aVHKSKW�^_S � JP^_YIJ ^_S 8�\ H \���^_S
c]jKYhZ]QTtFY�JPYIUV^_aVSufh^qc]j c]jKY�O_a;f YIZgc�t QTO_Y Zgc]aVt QTikjXi QTSKiIYIJ J]Qec]Y�� � jKYhjK^_UVjKYIZgc J]Qec]Y�aTm � ; �98�\
a(iIiIHKJPJPYIW ^_S)C�a;f YIJ TCQ pTQTJP^RQ�^_S 8�\KB�Y � � jKY >VY QTJ�aTm c]jK^_ZCaVyKZPYIJgpTQec]^_aVS7^_Z�c]jKY�Z]QTtFY �lQTZ c]jKY
>VY QTJ aTmKc]jKY�jK^_UVjKYIZgc t QTO_Y J]Qec]Y �VQTSKW�c]jKY JPYIUV^_aVS�aTm1C�a;f YIJ TCQ pTQTJP^RQh^_Z QMSKYI^_UVj!yzaVJP^_SKUMJPYIUV^_aVS
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aTm o @ @zYIJ � QTORQec]^_SlQec]Y�� C�a(aVb!^_SKUuQec c]jKY@JPYIUV^_aVSlQTO�Q pVYIJ]QTUVYIZCa;pVYIJCc]^_tFY �!c]jKY@tF^_SK^_tuHKt J]Qec]Y
aTm H �98 � i QTS yzY�m aVHKSKW ^_S�[�^_YIZPZPYIS��xQTZhm aVJ�tFYIS��xQTSKW c]jKY�jK^_UVjKYIZgcMJ]Qec]Y�aTm 8�� � H 8�jlQTZhyzYIYIS
aVyKZPYIJgpVYIW$^_S o @ @zYIJ�� QTORQec]^_SlQec]Y �hQTU�QT^_S QTZ�m aVJ tFYIS � � jKY ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS
pTQTJP^_YIZ
yzY c f YIYISN8�� ; � QTSKW�; � \�� ��fh^qc]j0QTS Q pVYIJ]QTUVYFaTm � � � ��� � jKYIS Q pVYIJ]QTUV^_SKU a;pVYIJ�c]jKYXJPYIUV^_aVSKZ
QTSKW�QTSlQTO9>(GI^_SKU�c]jKYhWlQeckQ�c]YItX@zaVJ]QTO_O9>��Tc]jKYhjK^_UVjKYIZgc Q pVYIJ]QTUVY\J]Qec]YIZ jlQ pVY\yzYIYISFm aVHKSKWF^_S c]jKY
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iIaVZgc]Z�QTJPY 	PHKZgc�Q�m Y f JPY QTZPaVSKZ�c]jlQec�t QM>�O_Y QTW'c]a O_^qcPc]O_Y-@KJP^_aVJ�b!SKa;fhO_YIWKUVYFQTyzaVH�c�c]jKY @lQ��
J]QTtFY c]YIJPZ�� � jKYhm aVO_O_a;fh^_SKU@c f a�ZPHKyKZPYIi c]^_aVSKZCQTyzaVH�c�iIaVS 	PHKU�Qec]Y\QTSKW SKaVSK^_S�m aVJPt Qec]^qpVY @KJP^_aVJPZ
JPY pVY QTOO@zaVZPZP^_yKO_Y�Q�@ @KJPa�QTikjKYIZMaTm ikjKa(aVZP^_SKUFQ�@ @KJPa#@KJP^RQec]Y @KJP^_aVJCWK^_Zgc]JP^_yKH�c]^_aVSKZ��
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�%iIaVtFtFaVS @lQTJ]QTtFY c]JP^_i�Q�@ @KJPa�QTikj�c]a �lSKW'QXZPHK^qckQTyKO_YV@KJP^_aVJhWK^_Zgc]JP^_yKH�c]^_aVS ^_Z�c]a HKZPY�QFZPa��
i QTO_O_YIW iIaVS 	PHKU�Qec]Y @KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS � �\iIiIaVJPWK^_SKU7c]a[FhaVyzYIJgc � 8�\#\�� � ��@ �O\KB ��c]jK^_Z�HKZPY m HKO
Q�@ @KJPa�QTikj ^_S�pVaVOqpVYIZ\Q ZPHKy 	PYIi c]^qpVY�^_S @KH�cMQTZhO_^_tF^qc]YIW�QTZ @zaVZPZP^_yKO_Y��
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� 	PHKZgc]^ �li Qec]^_aVS aTm c]jKY@iIaVS 	PHKU�Qec]YW@KJP^_aVJCQ�@ @KJPa�QTikj7jlQTZ�yzYIYIS)@KJPa#@zaVZPYIW yK> FMQT^ �>QuQTSKW
{(ikjKORQT^qm YIJ � 8�\#Y*8 � � � jKYIS c]jKY aVyKZPYIJgpTQec]^_aVS aTm Q ^_Z�WK^_Zgc]JP^_yKH�c]YIW QTiIiIaVJPWK^_SKU�c]aK� � � 
`� � �
c]jKYIS c]jKY ikjlQTSKUVY�aTm�$ � � ��c]a $ � � 
 � ��^_Z�iIaVS�c]JP^_yKH�c]YIW c]jKJPaVHKUVj c]jKY WlQeckQ���aVSKO9>�� � jK^_Z
QTWKWK^qc]^_aVSlQTO�^_S�m aVJPt Qec]^_aVS QTyzaVH�cMc]jKY @KJP^_aVJhWK^_Zgc]JP^_yKH�c]^_aVS ZPjKaVHKO_W c]jKYIS�SKaTc@O_Y QTW c]a�QFiIaVt��
@KO_Y c]Y�Zgc]JPHKi c]HKJ]QTO�ikjlQTSKUVY �lyKH�cMaVSKO9> c]aFQ ikjlQTSKUVY�^_S7c]jKYV@lQTJ]QTtFY c]YIJPZ�aTm<c]jKY�WK^_Zgc]JP^_yKH�c]^_aVS �
�\WKWK^qc]^_aVSlQTO_O9>��siIaVS 	PHKU�Qec]Y @KJP^_aVJPZ QTJPY�QecPc]J]QTi c]^qpVY�c]a@HKZPY ��QTZ c]jKY @zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVSKZ QTJPY
QTOqfCQM>(ZhiIaVtX@KH�ckQTyKO_Y � FhaVyzYIJgc 8�\#\�� �*@ �!\ H � � �\iIiIaVJPWK^_SKUuc]aF[�YIO_t QTS�Y cMQTO � � 8�\#\ ��� �7@ �!;KB �
iIaVS 	PHKU�Qec]Y @KJP^_aVJPZ\i QTS'QTO_ZPa�yzYu^_S�c]YIJ%@KJPY c]YIW QTZ@QTWKWK^qc]^_aVSlQTO WlQeckQ � 
Ma;f Y pVYIJ�� HKZP^_SKU�iIaVS 	PH��
U�Qec]Y @KJP^_aVJPZ�aVSKO9>�m aVJhZP^_tX@KO_^_iI^qc?>�QTSKW c]YIikjKSK^_i QTO JPY QTZPaVSKZMi QTS�yzY�WlQTSKUVYIJPaVHKZ��zYIZ%@zYIiI^RQTO_O9>�^qm
@KJPa#@zYIJ @KJP^_aVJ�^_S�m aVJPt Qec]^_aVS ^_ZhQ pTQT^_ORQTyKO_Y��
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� c\jlQTZMyzYIYIS�ZPjKa;fhS�yK> T JPa;fhS � 8�\ H Y ��QTSKW FhaVyzYIJgc � 8�\#\�� � �!@ ��\#\ � � �lc]jlQec\iIaVS 	PHKU�Qec]Y
@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVSKZ�QTJPYXQTZPZPa(iI^RQec]YIW fh^qc]j'c]jKYXiIORQTZPZ�aTm Z]QTtX@KO_^_SKU�WK^_Zgc]JP^_yKH�c]^_aVSKZ\c]jlQec�QTJPY
Y5A*@zaVSKYIS�c]^RQTO�m QTtF^_O_^_YIZ�� �\Z c]jKYIJPY0Y5A�^_Zgc]Z�QTS$QTH�c]aVt Qec]YIW fCQM> c]a WKYIWKHKiIY Q iIaVS 	PHKU�Qec]Y
WK^_Zgc]JP^_yKH�c]^_aVS�m JPaVt�c]jKYCtFa(WKYIO3� � � 
"� � ��iIaVS 	PHKU�Qec]YCWK^_Zgc]JP^_yKH�c]^_aVSKZ m aVJ Y5A*@zaVSKYIS�c]^RQTO�m QTtF^_O_^_YIZ
QTJPY�HKZPHlQTO_O9>�JPY m YIJPJPYIW c]a QTZ�SlQec]HKJ]QTO�iIaVS 	PHKU�Qec]Y�WK^_Zgc]JP^_yKH�c]^_aVSKZ��
�@SKY�iIaVS 	PHKU�Qec]Y�m QTtF^_O9> c]jlQec7ZPjlQTO_O\yzY�WKYIZPiIJP^_yzYIW ^_S tFaVJPY�WKY ckQT^_OM^_Z c]jKY�m QTtF^_O9>1aTm

[�QTHKZPZP^RQTS�WK^_Zgc]JP^_yKH�c]^_aVSKZ�� � jKY�m QTtF^_O9>�aTm�[�QTHKZPZP^RQTS�WK^_Zgc]JP^_yKH�c]^_aVSKZh^_ZMiIaVS 	PHKU�Qec]Y�c]a�^qc]ZPYIOqm��
� jK^_Zh^_tX@KO_^_YIZ�c]jlQechm aVJhQF[�QTHKZPZP^RQTS aVyKZPYIJgpTQec]^_aVS tFa(WKYIO�fh^qc]j

Q 
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c]jKY�iIaVJPJPYIZ%@zaVSKWK^_SKU SlQec]HKJ]QTO�iIaVS 	PHKU�Qec]Y @KJP^_aVJh^_Z\QTU�QT^_S�[�QTHKZPZP^RQTS��1@lQTJ]QTtFY c]YIJP^_GIYIW�QTZ ���
[�QTH ��� �
	 � � � � jKY�JPYIZPHKOqc]^_SKU @zaVZgc]YIJP^_aVJCWK^_Zgc]JP^_yKH�c]^_aVS7i QTS yzY�i QTO_iIHKORQec]YIW QTSlQTO9>!c]^_i QTO_O9> QTZ
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fh^qc]j ��
 � ��� � ��	 � �WC�Y c�HKZ@iIaVSKZP^_WKYIJMc]jKYuY5AKQTtX@KO_Y�aTm�Q7[�QTHKZPZP^RQTS�aVyKZPYIJgpTQec]^_aVS�tFa(WKYIO
fh^qc]j HKSKb!SKa;fhS0tFY QTS � �>yKH�c�b!SKa;fhS pTQTJP^RQTSKiIY�� � � � jKYIS'c]jKY @zaVZgc]YIJP^_aVJ@tFY QTS'aTm � ^_Z�Q
f YI^_UVj�c]YIW1Q pVYIJ]QTUVY aTmCc]jKYFtFY QTS0aTmCc]jKYX@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS � QTSKW0c]jKYFZ]QTtX@KO_YXtFY QTS � �
`@Y;[�JPa(aTc � 8�\ H Y � ��@ ��; � Y���UV^qpVYIZ�QTWKWK^qc]^_aVSlQTO�@KJPa#@zYIJgc]^_YIZ�aTm�c]jKY JPYIORQec]^qpVYuf YI^_UVj�c�UV^qpVYIS'c]a
� � Z aVJPYIa;pVYIJ��l^qcCi QTS yzY@ZPYIYIS c]jlQecCc]jKY @zaVZgc]YIJP^_aVJ�pTQTJP^RQTSKiIY@aTm � WKY
@zYISKWKZhaVS7c]jKY@S!HKtuyzYIJ
aTmCaVyKZPYIJgpTQec]^_aVSKZ�� yKH�c�WKa(YIZ�SKaTc�WKY
@zYISKW0aVS c]jKYXaVyKZPYIJgpVYIW t QTUVSK^qc]HKWKYIZ�� � jKYIJPY m aVJPY � c]jKY
@zaVZgc]YIJP^_aVJ�pTQTJP^RQTSKiIY�i QTS�yzY�i QTO_iIHKORQec]YIW ^_S c]jK^_Zhi QTZPY�yzY m aVJPY�QTSK> aVyKZPYIJgpTQec]^_aVSKZMjlQ pVY�yzYIYIS
ckQTbTYIS � � m HKJgc]jKYIJ�WK^_ZPiIHKZPZP^_aVS aTm�c]jK^_Z�Y5AKQTtX@KO_Yufh^qc]j Q7UVYISKYIJ]QTO_^_G Qec]^_aVS�c]a7c]jKYFi QTZPYFaTmCQ
tuHKOqc]^qpTQTJP^RQec]Y�[�QTHKZPZP^RQTS WK^_Zgc]JP^_yKH�c]^_aVS�fh^_O_O�yzY�UV^qpVYIS ^_S ZPYIi c]^_aVS[; �98�� ; �

�\W�pTQTSKiIYIW�QTO_UVaVJP^qc]jKtFZ c]aFZ]QTtX@KO_Y�m JPaVt c]jKY @zaVZgc]YIJP^_aVJhWK^_Zgc]JP^_yKH�c]^_aVS7t QTbTY�c]jKY�HKZPY�aTm
iIaVS 	PHKU�Qec]Y@m QTtF^_O_^_YIZ�O_YIZPZ�^_tX@zaVJgckQTS�c � 
Ma;f Y pVYIJ��x^_S�c]jKY�iIaVS�c]Y5A(cMaTm c]jK^_Z f aVJPb �Kf Y@fh^_O_O�HKZPY
iIaVS 	PHKU�Qec]YV@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVSKZC^_S c]jKY�m aVO_O_a;fh^_SKUuZP^qc]HlQec]^_aVSKZ�� � Y�QTZPZP^_UVS�QF[�QTtFt Q @KJP^_aVJ
WK^_Zgc]JP^_yKH�c]^_aVS7c]aFc]jKY�^_S�pVYIJPZPY�aTm c]jKY�SKaVJPt QTO>pTQTJP^RQTSKiIY�^_S c]jKY�ikjlQ�@�c]YIJPZ � QTSKW � � � Y�QTO_ZPa
HKZPY7Q � ^_ZPjlQTJgc @KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS m aVJ�c]jKY tuHKOqc]^qpTQTJP^RQec]Y SKaVJPt QTO iIa;pTQTJP^RQTSKiIY t Qec]JP^ A0^_S
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ikjlQ�@�c]YIJ Y � � jKJPaVHKUVjKaVH�chc]jK^_ZCc]jKYIZP^_Z�f Y�HKZPY�c]jKY�m QTi chc]jlQec�c]jKY�[�QTHKZPZP^RQTS WK^_Zgc]JP^_yKH�c]^_aVS7^_Z
QXiIaVS 	PHKU�Qec]Y@m QTtF^_O9>Fc]aX^qc]ZPYIOqm��
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�\Z�f Y jlQ pVY�WKYIZPiIJP^_yzYIW1QTyza;pVY � iIaVS 	PHKU�Qec]YX@KJP^_aVJPZ�i QTS yzY Q HKZPY m HKO Q�@ @KJPaMA�^_t Qec]^_aVS'c]a�Q
@KJP^_aVJNWK^_Zgc]JP^_yKH�c]^_aVS � 
Ma;f Y pVYIJ��(fhjKYIS SKa�^_S�m aVJPt Qec]^_aVSuQTyzaVH�cNc]jKY @lQTJ]QTtFY c]YIJPZN^_Z Q pTQT^_ORQTyKO_Y �
c]jKY\HKZPY@aTm�iIaVS 	PHKU�Qec]Y @KJP^_aVJPZ�^_Z�ZPaVO_YIO9> 	PHKZgc]^ �lYIWFm aVJ QTSlQTO9>!c]^_i QTOlJPY QTZPaVSKZ�� �\Oqc]YIJPSlQec]^qpVYIO9>��(ZPa
i QTO_O_YIW �xQec ��WK^ ��HKZPY � aVJ�SKaVSK^_S�m aVJPt Qec]^qpVY @KJP^_aVJPZ�i QTS yzYXHKZPYIW �F`@HKY c]a7c]jKYXORQTikb�aTm @KJP^_aVJ
^_S�m aVJPt Qec]^_aVSXc]jKY >�QTJPY@WKYIJP^qpVYIW�m JPaVt c]jKY@Z]QTtX@KO_^_SKU�WK^_Zgc]JP^_yKH�c]^_aVS�QTO_aVSKY�� � jlQec�tFY QTSKZ�c]jKY
tFa(WKYIO�WKY c]YIJPtF^_SKYIZ�c]jKYFm QTtF^_O9>'aTm�c]jKYU@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS c]a'QTikjK^_Y pVY�iIaVS 	PHKU�QTi >0fhjK^_ikj
i QTS~O_Y QTW c]a iIO_aVZPYIW�m aVJPt Y5A*@KJPYIZPZP^_aVSKZ�aTm�c]jKY�@zaVZgc]YIJP^_aVJ �!HlQTS�c]^qc]^_YIZ�� � jKY0^_WKY Q ^_Z7c]a
iIaVSKZgc]JPHKi c�Q @KJP^_aVJ7WK^_Zgc]JP^_yKH�c]^_aVS���c]jlQec iIaVS�ckQT^_SKZ QTZ7O_^qcPc]O_Y�Q @KJP^_aVJP^@^_S�m aVJPt Qec]^_aVS QTyzaVH�c
c]jKYU@lQTJ]QTtFY c]YIJ�QTZ-@zaVZPZP^_yKO_Y�� �\Z�^qc�^_Z�aTmnc]YIS ^_tX@zaVZPZP^_yKO_Yuc]a�QTZPZP^_UVS HKSK^qm aVJPt�@KJP^_aVJPZ�a;pVYIJ
c]jKYuYIS�c]^_JPY�ZPH @ @zaVJgc�aTm � � $ � � �h^_ZMHKZPHlQTO_O9> QTZPZP^_UVSKYIW'Q7[�QTHKZPZP^RQTS�WK^_Zgc]JP^_yKH�c]^_aVS fh^qc]j�ORQTJPUVY
pTQTJP^RQTSKiIY �zaVJMQFHKSK^qm aVJPt @KJP^_aVJhJPYIZgc]JP^_i c]YIW c]a�QFiIYIJgckQT^_S�QTJPY QXaTm c]jKY�ZPH @ @zaVJgc �h`@Y
@zYISKWK^_SKU
aVS c]jKYU@lQTJ]QTtFY c]YIJ�� aTm�iIaVHKJPZPY � aTc]jKYIJ�WK^_Zgc]JP^_yKH�c]^_aVSKZ��<ZPHKikj QTZ�c]jKY7[�QTtFt Q7WK^_Zgc]JP^_yKH�c]^_aVS
m aVJCWK^_Z%@zYIJPZP^_aVS @lQTJ]QTtFY c]YIJPZCaVS�c]jKY @zaVZP^qc]^qpVY\ZPH @ @zaVJgc�aTm � t QM>FyzY�HKZPYIW � � jKY�QTW�pTQTS�ckQTUVY
aTm�SKaVSK^_S�m aVJPt Qec]^qpVY @KJP^_aVJPZ���Qec�O_Y QTZgc\m aVJ@ORQTJPUVY�Z]QTtX@KO_YIZ��>^_ZMc]jlQec@c]jKY >'QTJPYuUVHlQTJ]QTS�c]YIYIW'c]a
@KORQM> Q7tF^_SK^_t QTO<JPaVO_Yu^_S'c]jKY @zaVZgc]YIJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS QTSKW0QTO_O_a;f�c]jKYXWlQeckQ7c]a �VZ%@zY QTb�m aVJ
c]jKYItFZPYIOqpVYIZ�� �xHKSlQ ��YIi c]YIWKO9> aTm QTWKWK^qc]^_aVSlQTOz^_S�m aVJPt Qec]^_aVS �
dMaVSK^_S�m aVJPt Qec]^qpVY @KJP^_aVJPZNjlQ pVYhc]jKYhWK^_Z]QTW�pTQTS�ckQTUVYCc]jlQec c]J]QTSKZgm aVJPt Qec]^_aVSKZ aTmzc]jKY @lQTJ]QTt��

Y c]YIJMaTm ^_S�c]YIJPYIZgc\t QM>�O_Y QTW c]aFQTS ^_S�m aVJPt Qec]^qpVYW@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS � � jK^_Zh^_S7c]HKJPS O_Y QTWKZ�c]a
c]jKY\^_S�pTQTJP^RQTSKiIYMJPY��?@lQTJ]QTtFY c]YIJP^_G Qec]^_aVS @KJPaVyKO_YIt � vlaVJ�Y5AKQTtX@KO_Yhc]jKY @KJPaVyKO_YIt�a(iIiIHKJPZ��(fhjKYIS
QTZPZP^_UVSK^_SKU Q0HKSK^qm aVJPt @KJP^_aVJXaVS�� � �M8��hc]a0c]jKY�WK^_Z%@zYIJPZP^_aVS @lQTJ]QTtFY c]YIJ � � aTm@c]jKY�SKaVJPt QTO
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WK^_Zgc]JP^_yKH�c]^_aVS � � jKYIS
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QTSKWFm aVJ ��
 � 
 8hf Y\aVy�ckQT^_S c]jKYMWKYISKZP^qc?>������ ��� ���� � � 8�� � SFc]jKYMZ]QTtFYh^_S�c]YIJgpTQTO �Vf Y\aVy�ckQT^_S
m aVJ � ^qc]ZPYIOqm
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QTSKW jKYISKiIY ��� � � ���� � � � � fhjK^_ikj�^_Z�iIO_Y QTJPO9> ^_S�m aVJPt Qec]^qpVY��

�
ZPYIiIaVSKW @KJPaVyKO_YIt�fh^qc]juSKaVSK^_S�m aVJPt Qec]^qpVY @KJP^_aVJPZ ^_Z<c]jlQec c]jKY >�Y QTZP^_O9>�O_Y QTW�c]a@^_tX@KJPa#@zYIJ
@KJP^_aVJPZ��KfhjK^_ikj�^_tX@KO_^_YIZ c]jlQechc]jKYI^_JhWKYISKZP^qc]^_YIZMWKaFSKaTcM^_S�c]YIUVJ]Qec]Y�c]a 8�� � cMi QTS�yzY�WKYIZP^_J]QTyKO_Y �
Y�� U�� � c]a0QTZPZP^_UVS Q'HKSK^qm aVJPt @KJP^_aVJuaVS ����� � � ��c]a ZPaVtFY)@lQTJ]QTtFY c]YIJ�� � S1c]jlQecXi QTZPY �CQTS
^_tX@KJPa#@zYIJ @KJP^_aVJ i QTS yzYhHKZPYIW���yKH�c ^qc ZPjKaVHKO_W SKaTc�yzYM^_S�c]YIJ%@KJPY c]YIW�QTZ @KJPaVylQTyK^_O_^qc?>�WK^_Zgc]JP^_yKH��
c]^_aVS � � jKYIJPYXY5A�^_ZgcV@KJP^_aVJ @KJPa#@zaVZ]QTO_Z@O_^_bTY �TY���JPY >(Z�SKaVSK^_S�m aVJPt Qec]^qpVY-@KJP^_aVJ � �TY���JPY >(ZX8�\#Y*8 �
c]jlQec ^_ZFylQTZPYIW aVS c]jKY�v ^_ZPjKYIJF^_S�m aVJPt Qec]^_aVS1t Qec]JP^ A � �TY���JPY >(Z @KJP^_aVJXHKZPHlQTO_O9>1JPYIZPHKOqc]Z ^_S
^_tX@KJPa#@zYIJ @KJP^_aVJPZ���jKa;f Y pVYIJ�^qc@m HKO �lO_O_Z\c]jKYX^_S�pTQTJP^RQTSKiIY JPY��?@lQTJ]QTtFY c]YIJP^_G Qec]^_aVS @KJPa#@zYIJgc?>�m aVJ
Z%@zYIiI^ �li�c]J]QTSKZgm aVJPt Qec]^_aVSKZ���LNZ%@zYIiI^RQTO_O9>�fhjKYIS�iIaVSKZP^_WKYIJP^_SKUFZPHKy�pVYIi c]aVJPZ@aTm c]jKY @lQTJ]QTtFY c]YIJPZ
aTm<^_S�c]YIJPYIZgc � @KJPaVyKO_YItFZ fh^qc]j �TY���JPY >(Z @KJP^_aVJ t QM> a(iIiIHKJ�� T YIJPSlQTJPWKa � 8�\KB�\ � jlQTZ�WKY pVYIO_a#@zYIW
Q�tFa(WK^ �li Qec]^_aVS0aTm �TY���JPY >(Z @KJP^_aVJ�� SlQTtFYIO9>'c]jKY JPY m YIJPYISKiIY)@KJP^_aVJ�Q�@ @KJPa�QTikj�� c]jlQecuWK^_Zgc]^_S��
UVHK^_ZPjKYIZMyzY c f YIYIS[@lQTJ]QTtFY c]YIJPZhaTm ^_S�c]YIJPYIZgc\QTSKW S!HK^_Z]QTSKiIYV@lQTJ]QTtFY c]YIJPZ��

� S c]jKY iIaVS�c]Y5A(cXaTmCc]jK^_Z�f aVJPb SKaVSK^_S�m aVJPt Qec]^qpVYFQTSKW1^_tX@KJPa#@zYIJV@KJP^_aVJPZ @KORQM> Q JPaVO_Y ^_S
c]jKJPYIY�m HKJgc]jKYIJhZP^qc]HlQec]^_aVSKZ��

8�� � SFt QTSK>uZP^qc]HlQec]^_aVSKZ c]jKY�^_WKY QTO�m aVJPt/aTm>Q@SKaVSK^_S�m aVJPt Qec]^qpVY @KJP^_aVJ ^_ZNQ�HKSK^qm aVJPt/WK^_Zgc]JP^ �
yKH�c]^_aVS a;pVYIJNQTS ^_S�c]YIJgpTQTO�aTmx^_S �lSK^qc]Y O_YISKUTc]j �N{(HK^qckQTyKO_Y�ZPaTmnc fCQTJPY�jlQTZ yzYIYISXWKY pVYIO_a#@zYIW
fhjK^_ikjFUVYISKYIJ]Qec]YIZ�Z]QTtX@KO_YIZ m JPaVt ZPHKikj �xQec WK^_Zgc]JP^_yKH�c]^_aVSKZ�� � jKY � ^_S!TCo@[�{uZPaTmnc fCQTJPY
� {7@K^_YIUVYIO_jlQTOqc]YIJ�� � jKaVt QTZ�� QTSKW�T YIZgc ������� �MHKZPYIZ�c]jKY Z%@zYIiI^ �li Qec]^_aVS'W��xQec � � � QTSKW ^_S
TCQM>VYIZ � � C QTSKUFQTSKW[T JPYIGIUVYIJ ������� ��ZPHKikj�WK^ ��HKZPYV@KJP^_aVJPZhQTJPY�c]jKY�WKY m QTHKOqchikjKaV^_iIY��



;#Y ������� ����� � 
�� ��� � 	 � � � � ��� ��� � ����� � � � �����
��� ��� �
�

� �hoMSKWKYIJ<Y5A(c]JPYItFY�iI^_JPiIHKtFZgckQTSKiIYIZ c]jKY @zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVS@m aVJ<Q�f YIO_O�WKY �lSKYIW @KJPaVy��
O_YIt�fh^qc]j @KJPa#@zYIJD@KJP^_aVJ tF^_UVj�c SKaTc Y5A�^_Zgc �VZP^_SKiIY�c]jKY ^_S�c]YIUVJ]QTO ! � � � 
"� � $ � � � " � � � �

� S c]jK^_Z�i QTZPY�c]jKYV@zaVZgc]YIJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS�i QTSKSKaTcMyzY�iIaVtX@KH�c]YIW �

; � � S�ZP^qc]HlQec]^_aVSKZ fhjKYIJPY�Q�SKaVSK^_S�m aVJPt Qec]^qpVYh^_tX@KJPa#@zYIJ @KJP^_aVJ ^_Z WKYIZP^_JPYIW���aVSKYMm JPY �!HKYIS�c]O9>
HKZPYIZ�Q @KJPa#@zYIJV@KJP^_aVJ\c]jlQec�^_Z�YIZPZPYIS�c]^RQTO_O9>�iIaVSKZgckQTS�c�a;pVYIJ�QTS0^_S�c]YIJgpTQTO ^_S'fhjK^_ikj c]jKY
@lQTJ]QTtFY c]YIJ i QTS7yzY@Y5A*@zYIi c]YIW7c]auO_^_Y�� vlaVJ Y5AKQTtX@KO_Y\^qc ^_Z iIaVtFtFaVS HKZPY@c]auZPHKyKZgc]^qc]H�c]Y
Q �xQecV@KJP^_aVJ�yK>0Q [�QTH � � ��� � �\WK^_Zgc]JP^_yKH�c]^_aVS�fh^qc]j ORQTJPUVY � � ��� 8 ��� � � aVJ�Q7HKSK^qm aVJPt
@KJP^_aVJ�a;pVYIJMQXORQTJPUVY@^_S�c]YIJgpTQTO �

����� � � ��� � � ��}�� � ��� � � } �l���N�N�x��� �K���$� � � �K��� � ��� �K�

� S c]jK^_ZhZPYIi c]^_aVS f Y�iIaVSKZP^_WKYIJhc]jKY�i QTZPY �xc]jlQecMaVHKJhaVyKZPYIJgpTQec]^_aVSKZMQTJPY�WKJ]Q fhS m JPaVt QXtuHKOqc]^ �
pTQTJP^RQec]Y�SKaVJPt QTO>WK^_Zgc]JP^_yKH�c]^_aVS��(^ � Y�� c]jKY�tFa(WKYIO>^_Z�aTm<c]jKY�m aVO_O_a;fh^_SKU�m aVJPt

Q 
 � ��� � [�QTH � ��� ����� �

fhjKYIJPY � ^_ZNQ�iIaVO_HKtFS�pVYIi c]aVJ aTmzO_YISKUTc]j
	FQTSKW��1^_ZNQ�	�
�	FiIa;pTQTJP^RQTSKiIY�t Qec]JP^ A �VZE>(tFtFY c]JP^_i
QTSKW @zaVZP^qc]^qpVY�WKY �lSK^qc]Y�� � jKY�O_^_bTYIO_^_jKa(a(W m aVJhQ Z]QTtX@KO_Y�aTm ^_^_W � aVyKZPYIJgpTQec]^_aVSKZ1� � �
	
	
	 ���
	 ^_Z

� � � � �
	
	
	 ���
	 
 � ����� � 
 � 
 
 	�� � Y5A*@�� � 8�
	

� ��� � � � ��� ����� 


� � � � ��� ��� 	 � ; � ���

< aVSKZP^_WKYIJ�c]jKYFi QTZPYFaTmhQTS0HKSKb!SKa;fhS1tFY QTS pVYIi c]aVJ � yKH�c�b!SKa;fhS iIa;pTQTJP^RQTSKiIYFt Qec]JP^ A�� �
� jKYIS�c]jKY�iIaVS 	PHKU�Qec]YV@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS7m aVJ � ^_ZhQTU�QT^_S7c]jKY�tuHKOqc]^qpTQTJP^RQec]Y\SKaVJPt QTO�WK^_Zgc]JP^ �
yKH�c]^_aVS�fhjK^_ikj ^_ZW@lQTJ]QTtFY c]YIJP^_GIYIW QTZ � � [�QTH � ����� ��� � � � �Mmnc]YIJ@JPY QTJPJ]QTSKUV^_SKU c]YIJPtFZ���^qc@^_Z
Y QTZP^_O9>�ZPYIYIS c]jlQechc]jKYV@zaVZgc]YIJP^_aVJCWK^_Zgc]JP^_yKH�c]^_aVS7aTm � ^_Z

$ ��� 
 � ����� �$Y5A*@�� � 8� � � � � ����� 
 � � � � � ��� Y5A*@�� � 8� ��� � ��� ����� 
 �� ��� � ��� ��� 	 � ; � Y �

LDA*@lQTSKWK^_SKUFQTSKW7iIaVtX@KO_Y c]^_SKU�c]jKY �!HlQTWKJ]Qec]^_i\m aVJPt�m aVJ � O_Y QTWKZ c]auc]jKY @zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH��
c]^_aVS

� 
 � ��� � [�QTH � ��� 	 � � � 

�� �  � 
 � � 
 � �



� 
 � 
 � ��� ��� � � � ��� �����
��� ��� �
� ;KB

fh^qc]j
� 	 � � � 
 �� �  � 
 � � 
 � � � 
 �� ��� �  � 
 ���� � 	

vlJPaVt c]jK^_Z�JPYIZPHKOqc�f Y�i QTS WKJ]Q f�ZPaVtFY iIaVSKiIO_HKZP^_aVSKZuQTyzaVH�c�c]jKYU@zaVZgc]YIJP^_aVJ�tFY QTS1QTSKW
pTQTJP^RQTSKiIY�� � S c]jKY tuHKOqc]^qpTQTJP^RQec]Y�[�QTHKZPZP^RQTS iIaVS�c]Y5A(cFc]jKY @zaVZgc]YIJP^_aVJ tFY QTS ^_ZXQ�f YI^_UVj�c]YIW
Q pVYIJ]QTUVY aTm c]jKYX@KJP^_aVJ�tFY QTS QTSKW c]jKYFZ]QTtX@KO_Y tFY QTS � � jKYXf YI^_UVj�c�aTm c]jKYFZ]QTtX@KO_Y tFY QTS
^_SKiIJPY QTZPYIZ�QTZ\c]jKY S!HKtuyzYIJ�aTm aVyKZPYIJgpTQec]^_aVSKZ�^_SKiIJPY QTZPYIZ���� S'c]jKYuO_^_tF^qchc]jKY @zaVZgc]YIJP^_aVJ\tFY QTS
^_ZhY �!HK^qpTQTO_YIS�cMc]aXc]jKY�Z]QTtX@KO_Y�tFY QTS � � jKY @zaVZgc]YIJP^_aVJhiIa;pTQTJP^RQTSKiIY�^_ZhZPt QTO_O_YIJ c]jlQTS c]jKY�aVSKY
@KJP^_aVJ\c]a7WlQeckQ7iIaVO_O_YIi c]^_aVS � � ^qc]j QTS ^_SKiIJPY QTZP^_SKU7S!HKtuyzYIJ�aTm�aVyKZPYIJgpTQec]^_aVSKZ��>c]jKY @zaVZgc]YIJP^_aVJ
iIa;pTQTJP^RQTSKiIY Q�@ @KJPa�QTikjKYIZ�c]jKYFiIa;pTQTJP^RQTSKiIYFaTm c]jKY tFY QTS0aTm c]jKYFZ]QTtX@KO_Y�� � S0c]jK^_Z�Y5AKQTtX@KO_Y
c]jKYX@zaVZgc]YIJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS'i QTS yzYXi QTO_iIHKORQec]YIW Y5A*@KO_^_iI^qc]O9>�WKHKYXc]a c]jKYXiIaVS 	PHKU�QTi > aTm�c]jKY
[�QTHKZPZP^RQTS WK^_Zgc]JP^_yKH�c]^_aVS fhjK^_ikj ^_S UVYISKYIJ]QTO�@KJPa;pVYIZhc]aFyzY�WK^ #FiIHKOqc �

� a0iIaVSKiIO_HKWKY ^qcXi QTS
yzY Z]QT^_W c]jlQecF^qm\SKa0^_S�m aVJPt Qec]^_aVS aVS c]jKY @lQTJ]QTtFY c]YIJ pVYIi c]aVJF^_Z
Q pTQT^_ORQTyKO_Y ��c]jKYXikjKaV^_iIYXaTm SKaVSK^_S�m aVJPt Qec]^qpVY-@KJP^_aVJPZ�^_Z�Q7UVa(a(W0QTOqc]YIJPSlQec]^qpVY�c]jlQec�O_Y QTWKZ@c]a Q
@zaVZgc]YIJP^_aVJCWK^_Zgc]JP^_yKH�c]^_aVS fhjK^_ikj ZPaVO_YIO9> WKY
@zYISKWKZMaVS�c]jKY�aVyKZPYIJgpTQec]^_aVS7tFa(WKYIO>QTSKW7c]jKY�WlQeckQ �

� 
 � � ��� � � � 	�!�! � � ��� � � � �����

� S�c]jKY yzYIUV^_SKSK^_SKUhaTm�c]jK^_Z�ZPYIi c]^_aVS�f Y�jlQ pVY�WKYIZPiIJP^_yzYIW�c]jKY ^_S�pVYIJPZP^_aVS-@KJP^_SKiI^ @KO_Y aTmKZgckQec]^_Zgc]^_i QTO
QTSlQTO9>(ZP^_Z�� �\iIiIaVJPWK^_SKUFc]a)FhaVyzYIJgc � 8�\#\�� � �1@ ��B �xc]jK^_Z@QTZ%@zYIi c�JPYIZPHKOqc]Z\^_S c]jKYuSKaTc]^_aVS�aTm c]jKY
O_^_bTYIO_^_jKa(a(W m HKSKi c]^_aVS��zfhjK^_ikj'^_Z�	PHKZgc@c]jKYuZ]QTtX@KO_^_SKU WK^_Zgc]JP^_yKH�c]^_aVS JPY fhJP^qcPc]YIS QTZ�QFm HKSKi c]^_aVS
aTm c]jKY�HKSKb!SKa;fhS[@lQTJ]QTtFY c]YIJCpVYIi c]aVJ �

	 � � 
 � � �F� � � 
"� � �
WKY
@zYISKWK^_SKUXaVS�c]jKY�UV^qpVYIS QTSKW �*A�YIW aVyKZPYIJgpVYIW WlQeckQ � � jKY�^_S�pVYIJPZP^_aVS @KJP^_SKiI^ @KO_Y ��QTSKW7YIZ%@zY��
iI^RQTO_O9>�Y �!HlQec]^_aVS ; �98��xi QTS�yzY�ZPYIYIS QTZ\QTS�QTi c]HlQTO_^_G Qec]^_aVS)@KJP^_SKiI^ @KO_Y�� � S c]jKY�iIaVS�c]Y5A(c@aTm c]jKY
O_^_bTYIO_^_jKa(a(W�m HKSKi c]^_aVS��l^qcMi QTS�yzY�c]J]QTSKZgm YIJPJPYIW c]aFiIaVSKZP^_WKYIJhc]jKY�O_^_bTYIO_^_jKa(a(W�aTm Y pVYIS�c � �zQTSKW
H @zWlQec]Y � � � ��c]a � � � 
 � �CUV^qpVYIS7c]jKY�aVyKZPYIJgpVYIW�Y pVYIS�c � �



; H ������� ����� � 
�� ��� � 	 � � � � ��� ��� � ����� � � � �����
��� ��� �
�

�\iIiIaVJPWK^_SKU c]a
[�YIO_t QTS Y c�QTO � � 8�\#\ ��� � @ � 8 � B �Mf Y i QTS�aTmnc]YIS�^_S�c]YIJ%@KJPY c iIORQTZPZP^_i QTO
@zaV^_S�cNYIZgc]^_t Qec]YIZNQTZ Y5AKQTi c aVJNQ�@ @KJPaMA�^_t Qec]Y @zaVZgc]YIJP^_aVJ ZPHKtFt QTJP^_YIZ ylQTZPYIWFaVS ZPaVtFYC^_tX@KO_^_iI^qc
m HKO_O @KJPaVylQTyK^_O_^qc?>'tFa(WKYIO � �\ZE>(tX@�c]aTc]^_iFc]jKYIaVJE> i QTS1yzY HKZPYIW1c]a�iIaVSKZgc]JPHKi cXQ c]jKYIaVJPY c]^_i QTO
TCQM>VYIZP^RQTS�	PHKZgc]^ �li Qec]^_aVS7m aVJ�iIORQTZPZP^_i QTO�t Q�A�^_tuHKt5O_^_bTYIO_^_jKa(a(W�^_S�m YIJPYISKiIY�HKSKWKYIJMiIYIJgckQT^_S JPYIU��
HKORQTJP^qc?> iIaVSKWK^qc]^_aVSKZ���`@Y;[�JPa(aTc � 8�\ H Y � � @ ��;#;#\���tFYIS�c]^_aVSKZ@Q @zaVZPZP^_yKO_Y�WK^ #FiIHKOqc?>�aTm TCQM>VYIZ
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	 � �� ��� ��� 	 � � ��� � m aVJhQTO_O �'CDE 	

vlaVJ  �� � �xQTSKW HKSKWKYIJhJPYIUVHKORQTJP^qc?>�iIaVSKWK^qc]^_aVSKZCc]jKY�t Q�A�^_tuHKt O_^_bTYIO_^_jKa(a(W YIZgc]^_t Qec]aVJ
^_ZFQ'ZPH #FiI^_YIS�c ZgckQec]^_Zgc]^_i � QTSKW
QTiIiIaVJPWK^_SKU'c]a [�YIO_t QTS1Y c QTO � � 8�\#\ ��� � @ � 8 � B ��ZPa0^_Zuc]jKY
@zaVZgc]YIJP^_aVJutFa(WKY �NtFY QTS QTSKW tFYIWK^RQTS HKSKWKYIJ c]jKY TCQM>VYIZP^RQTS @zaV^_S�c aTmhp(^_Y f � {(H #FiI^_YISKi >
^_tX@KO_^_YIZ�c]jlQec�c]jKY YIZgc]^_t Qec]aVJ�iIaVS�ckQT^_SKZ�YIZPZPYIS�c]^RQTO_O9> QTO_O c]jKY ^_S�m aVJPt Qec]^_aVS Q pTQT^_ORQTyKO_YXQTyzaVH�c
� m JPaVt c]jKY WlQeckQ � � jKYIJPY m aVJPY �hQTZE>(tX@�c]aTc]^_i ^_JPJPYIO_Y pTQTSKiIY aTm@c]jKY @KJP^_aVJXWK^_Zgc]JP^_yKH�c]^_aVS i QTS
yzYXZPjKa;fhS�� fhjK^_ikj QTO_O_a;fhZ\m aVJ@c]jKY HKZPYFaTm�SKaVSK^_S�m aVJPt Qec]^qpVY @KJP^_aVJPZ@m aVJ�Q7ORQTJPUVY S!HKtuyzYIJ�aTm
aVyKZPYIJgpTQec]^_aVSKZ��

�\S0^_tX@zaVJgckQTS�c@m Y Qec]HKJPYXaTm c]jK^_Z@c]jKYIZP^_Z�^_Z@c]jlQec�c]jKYFQTSlQTO9>(GIYIW WlQeckQ QTJPYXSKaTc�^_SKWKY
@zYIS��
WKYIS�c ��L pVYIS'^_S�c]jKY�i QTZPYuaTm WKY
@zYISKWKYIS�c�aVyKZPYIJgpTQec]^_aVSKZ���t Q�A�^_tuHKt O_^_bTYIO_^_jKa(a(W7c]jKYIaVJE> i QTS
yzY@Q�@ @KO_^_YIWFHKSKWKYIJ pVYIJE> UVYISKYIJ]QTOziIaVSKWK^qc]^_aVSKZ HKZP^_SKU Z�QTJgc]^_SKU�QTO_YhO_^_tF^qc c]jKYIaVJE>���� S c]jK^_Z�iIaVS��
c]Y5A(c �lQTZE>(tX@�c]aTc]^_i\yzYIjlQ p(^_aVJ aTm�t Q�A�^_tuHKt O_^_bTYIO_^_jKa(a(WXYIZgc]^_t Qec]aVJPZ i QTS�yzY@WKYIJP^qpVYIW���^ � Y��!m aVJ
c]jKY tuHKikj tFaVJPYuUVYISKYIJ]QTO i QTZPY aTm�WKY
@lQTJgc]HKJPYum JPaVt ^_SKWKY
@zYISKWKYISKiIY�� � jKYIZPY c]a#@K^_iIZ\fh^_O_O<yzY
WK^_ZPiIHKZPZPYIW�^_S tFaVJPY�WKY ckQT^_O�^_S ikjlQ�@�c]YIJ � �
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� S JPYIiIYIS�c >VY QTJPZ Z�QTJPbTa;p�ikjlQT^_S[Z aVS�c]Y < QTJPO_a�c]YIikjKSK^��!HKYIZMjlQ pVY�yzYIYIS J]Q�@K^_WKO9>FWKY pVYIO_a#@zYIW��
@KJPa;p(^_WK^_SKUFSKY f�tFY c]jKa(WKZ��lJPZgc]O9>7^_S c]jKY �lYIO_W aTm��NjK>(ZP^_iIZ���QTSKW c]jKYIS�ORQec]YIJhQTO_ZPaXm aVJhZgckQec]^_Z��
c]^_iI^RQTSKZ�� Z aVS�c]Y < QTJPO_a � Z < � ^_tX@zaVJgckQTSKiIYMZ]QTtX@KO_^_SKU�QTZ ^_S�c]JPa(WKHKiIYIW�yK> 
\QTtFtFYIJPZPO_Y >FQTSKW

\QTSKWKZPiIaVtuy � 8�\#Y�� � jlQTZ�yzYIYIS�HKZPYIW c]a�ZP^_tuHKORQec]Y�WK^_JPYIi c]O9>um JPaVt/c]jKY\WK^_Zgc]JP^_yKH�c]^_aVS aTm>^_S�c]YIJ��
YIZgc �xQTZ c]jKY@^_S�c]YIUVJ]QTO_Z�c]jlQechQTJPY@JPY �!HK^_JPYIW�m aVJ TCQM>VYIZP^RQTS iIaVtX@KH�ckQec]^_aVS�SKYIYIW QTS7QTSlQTO9>!c]^_i\aVJ
S!HKtFYIJP^_i QTO�Q�@ @KJPaMA�^_t Qec]^_aVS � � S Q TCQM>VYIZP^RQTS�ZPY cPc]^_SKU�c]jKY�QT^_t ^_Z�HKZPHlQTO_O9>Xc]jKY\Y pTQTO_HlQec]^_aVSFaTm
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c]jKY @zaVZgc]YIJP^_aVJhWK^_Zgc]JP^_yKH�c]^_aVS � 
Ma;f Y pVYIJ���Z aVS�c]Y < QTJPO_aXZP^_tuHKORQec]^_aVS7^_Z�JPYIZgc]JP^_i c]YIW c]aFZP^_tX@KO_Y
@KJPaVyKO_YItFZ���fh^qc]j Q�ZPt QTO_O<S!HKtuyzYIJ�aTm WK^_tFYISKZP^_aVSKZ�� � jKY ^_WKY Q�aTm c]jKYutFaVJPYuZPa#@KjK^_Zgc]^_i Qec]YIW
Z < Z < ZP^_tuHKORQec]^_aVS�^_Z<c]a@iIaVSKZgc]JPHKi c�Q Z�QTJPbTa;puikjlQT^_S�c]jlQec jlQTZ c]jKY @zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVS
QTZu^qc]Z�ZgckQec]^_aVSlQTJE>0WK^_Zgc]JP^_yKH�c]^_aVS � � jK^_Z�c]YIikjKSK^��!HKY7^_ZuQ�@ @KO_^_i QTyKO_Y m aVJ�tFaVJPY iIaVtX@KO_Y5A QTSKW
jK^_UVj WK^_tFYISKZP^_aVSlQTO tFa(WKYIO_Z�� QTSKW ^qc]Z�Q�@ @KO_^_i Qec]^_aVSKZ@fh^qc]jK^_S0pTQTJP^_aVHKZ�Z]QTtX@KO_^_SKU QTO_UVaVJP^qc]jKtFZ
fh^_O_O yzYuY5A*@KORQT^_SKYIW�^_S�tFaVJPY�WKY ckQT^_O<^_S c]jKY�m aVO_O_a;fh^_SKUXZPYIi c]^_aVSKZ�� � jKYu^_WKY Q HKSKWKYIJPO9>(^_SKUFc]jKY
UVYISKYIJ]Qec]^_aVS aTm@QTS YIJPUVa(WK^_i Z�QTJPbTa;p ikjlQT^_S fh^qc]j1c]jKY @zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVS QTZX^qc]Z ZgckQ��
c]^_aVSlQTJE> WK^_Zgc]JP^_yKH�c]^_aVS ^_Z t QTWKY @zaVZPZP^_yKO_YCc]jKJPaVHKUVjXc]jKYhm aVO_O_a;fh^_SKU\c]jKYIaVJPYIt � ��HKO_beQTJPSK^�8�\#\ � �
@ � 8 � ��� � C�Y c 	 � � �� � yzYFc]jKYU@KJPaVylQTyK^_O_^qc?>�c]jlQec�c]jKY)Z�QTJPbTa;p ikjlQT^_S ^_Z�^_S ZgckQec]Y�� Qec�c]^_tFY �
fhjKYIS�^qchZgckQTJgc]Z�m JPaVt ZgckQec]Y ��Qec�c]^_tFY � �
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� jKY @KJPa(aTm i QTS0yzY�m aVHKSKW ^_S'ZgckQTSKWlQTJPW0O_^qc]YIJ]Qec]HKJPY�m aVJ@Zgc]a(ikjlQTZgc]^_i @KJPa(iIYIZPZPYIZ��<ZPHKikj QTZ
��HKO_beQTJPSK^ � 8�\#\ ��� ��@ �#8 � �sm�� �saVJ�vxQTjKJPtFYI^_J�� ��QTH�m t QTSKS��sQTSKW �@Zgc � 8�\ H 8 � ��@ ����\ � � JPJPYIWKHKiI^_yKO_Y �
Q�@zYIJP^_a(WK^_i Z�QTJPbTa;puikjlQT^_SKZNQTJPY�QTO_ZPa�i QTO_O_YIW�YIJPUVa(WK^_i�� � J]QTSKZgm YIJPJP^_SKU@c]jKYCiIaVS�c]YIS�c aTmxc]jKYIaVJPYIt
; � � c]a aVHKJ\Q�@ @KO_^_i Qec]^_aVS7^_S Z < Z < ZP^_tuHKORQec]^_aVS��K^qchm aVO_O_a;fhZ�c]jlQecMm aVJMQTSK> ^_JPJPYIWKHKiI^_yKO_Y�QTSKW
Q�@zYIJP^_a(WK^_iMikjlQT^_S c]jKYIJPY@Y5A�^_Zgc]Z�Q�HKSK^��!HKY �*@zaVZP^qc]^qpVYMZPaVO_H�c]^_aVS��(^ � Y���c]jKY@O_^_tF^qc]^_SKU�WK^_Zgc]JP^_yKH�c]^_aVS
� $ � � aTm Q � QTZ � � � � � jKY O_^_tF^qc]^_SKU WK^_Zgc]JP^_yKH�c]^_aVS ^_Z QTO_ZPa1i QTO_O_YIW c]jKY Zgc]Y QTW*> � ZgckQec]Y
WK^_Zgc]JP^_yKH�c]^_aVS � � cMi QTS yzY�ZPjKa;fhS c]jlQec

� � Q � ��� � � $ � m aVJhQTO_O  �08�	
� jKY@WK^_Zgc]JP^_yKH�c]^_aVSFaTm Q � ^_Z�^_SKWKY
@zYISKWKYIS�chaTm�� ^qm>c]jKY Z�QTJPbTa;p ikjlQT^_S�ZgckQTJgc]Z fh^qc]jFc]jKY@^_SK^qc]^RQTO
WK^_Zgc]JP^_yKH�c]^_aVS � $ � ��� C�� � �CvlaVJ�c]jK^_ZhJPY QTZPaVS�� $ � ��� C�� �u^_ZMi QTO_O_YIW QXZgckQec]^_aVSlQTJE>7WK^_Zgc]JP^_yKH��
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c]^_aVS � � jKY\iIaVSKZPY �!HKYISKiIYIZ�aTm>c]jK^_ZNc]jKYIaVJPYIt m aVJ Z�QTJPbTa;p ikjlQT^_S Z aVS�c]Y < QTJPO_a�tFY c]jKa(WKZ fh^_O_O
yzY�WK^_ZPiIHKZPZPYIW'Qemnc]YIJCc]jKY�^_S�c]JPa(WKHKi c]^_aVS7aTm Z%@zYIiI^ �li�Z]QTtX@KO_^_SKUuc]YIikjKSK^��!HKYIZ��

� S7c]jKY�iIaVS�c]Y5A(cMaTm Z < Z < tFY c]jKa(WKZ�^qc�^_Z�iIO_Y QTJCc]jlQec�c]jKY�ZgckQec]Y�Z%@lQTiIY�aTm<c]jKY Z�QTJPbTa;p
ikjlQT^_S ^_Z��lSK^qc]Y�ZP^_SKiIY�c]jKYIJPY�^_ZhaVSKO9>7Q��lSK^qc]Y�iIaVO_O_YIi c]^_aVS7aTm JPY QTO�S!HKtuyzYIJPZ\Q pTQT^_ORQTyKO_Y\aVS c]jKY
iIaVtX@KH�c]YIJ���
MYISKiIY ��Y pVYISF^_S�c]jKYCi QTZPY�aTmziIaVS�c]^_S!HKaVHKZ WK^_Zgc]JP^_yKH�c]^_aVSKZ<c]jKY c]jKYIaVJE>�m aVJ WK^_ZPiIJPY c]Y
Z�QTJPbTa;p7ikjlQT^_SKZ�i QTS yzY�Q�@ @KO_^_YIW��7@KJPa;p(^_WKYIW7c]jlQecCc]jKY�ikjlQT^_S ^_ZC^_JPJPYIWKHKiI^_yKO_Y@QTSKW Q�@zYIJP^_a(WK^_i��
� jKY�ORQecPc]YIJhQTZPZPHKtX@�c]^_aVS7^_ZhHKZPHlQTO_O9> UV^qpVYIS m aVJ�UVJ]QTS�c]YIW �

��� ����� �M� � ��}g� � � �K� �z� � ��� � � �

{(H @ @zaVZPY�^qc�^_Z�c]jKY@QT^_t c]auUVYISKYIJ]Qec]Y�Q�Z]QTtX@KO_YMm JPaVt�Q�WK^_Zgc]JP^_yKH�c]^_aVS $'aVS���� � � 	 ��yKH�cC^qc
^_Z\^_tX@zaVZPZP^_yKO_Y�c]a�WKa�^qc\WK^_JPYIi c]O9>�� 
Ma;f Y pVYIJ���^qc@^_Z @zaVZPZP^_yKO_Y�c]a iIaVSKZgc]JPHKi c�Q Z�QTJPbTa;p�ikjlQT^_S
fh^qc]jFZgckQec]Y�Z%@lQTiIY�� �VfhjK^_ikjF^_ZNZgc]J]QT^_UVj�cPm aVJgfCQTJPW c]a�ZP^_tuHKORQec]Y m JPaVt QTSKW fhjKaVZPYMY �!HK^_O_^_yKJPHKt
WK^_Zgc]JP^_yKH�c]^_aVS�^_Z�$�� $ ^_Z\c?>7@K^_i QTO_O9> c]jKY @zaVZgc]YIJP^_aVJ\WK^_Zgc]JP^_yKH�c]^_aVS��>QTSKW aVyKZPYIJgpTQec]^_aVSKZ@WKJ]Q fhS
m JPaVt c]jKY Z�QTJPbTa;p1ikjlQT^_S QTJPY7WKY
@zYISKWKYIS�c � 
Ma;f Y pVYIJ�� ^qmhc]jKY�ikjlQT^_S ^_ZuJPHKS1O_aVSKU�YISKaVHKUVj
ZP^_tuHKORQec]YIW pTQTO_HKYIZ aTmhc]jKY7ikjlQT^_S i QTS yzY7HKZPYIW
QTZFQ�ylQTZP^_Zum aVJuZPHKtFt QTJP^_GI^_SKU�m Y Qec]HKJPYIZ aTm
$ � ZPHKikj QTZXtFY QTS�� tFYIWK^RQTS�� aVJXtFY QTZPHKJPYIZFaTm@WK^_Z%@zYIJPZP^_aVS � � jKY iIJPHKiI^RQTO @lQTJgcF^_Zuc]a �lSKW
QTO_UVaVJP^qc]jKtFZ�m aVJMiIaVSKZgc]JPHKi c]^_SKU�ikjlQT^_SKZMfh^qc]j�Z%@zYIiI^ �liuY �!HK^_O_^_yKJPHKt WK^_Zgc]JP^_yKH�c]^_aVSKZ�� < aVSKZP^_WKYIJ
� � � � � � � � � �
	
	
	 QTZXQ'JPY QTO_^_G Qec]^_aVS0m JPaVt QTS Q�@ @KJPa#@KJP^RQec]Y�ikjlQT^_S��Nc]jKYIS QTiIiIaVJPWK^_SKU'c]a0{(tF^qc]j
QTSKW)FhaVyzYIJgc]Z � 8�\#\#; � c?>7@K^_i QTO_O9>XQ pTQT^_ORQTyKO_Y�JPYIZPHKOqc]Z ^_SFc]jKY\ZPYISKZPY�aTm>c]jKYIaVJPYIt ; � � � Q �N^_SKiIO_HKWKY

O_^_t ����
�� � � � �� � � $ � ; � B��
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� ��� � QTO_tFaVZgc�ZPHKJPYIO9>�� � ; � H �

L �!HlQec]^_aVSU; � H ^_tX@KO_^_YIZ<c]jlQec�YIJPUVa(WK^_iMQ pVYIJ]QTUV^_SKU�aTm>Q�m HKSKi c]^_aVSFaTm>^_S�c]YIJPYIZgc a;pVYIJ�JPY QTO_^_G Q��
c]^_aVSKZ m JPaVt�QMZP^_SKUVO_Y�JPHKS�aTmKc]jKY ikjlQT^_S-@KJPa;p(^_WKYIZ QMiIaVSKZP^_Zgc]YIS�c YIZgc]^_t Qec]aVJ aTml^qc]Z<Y5A*@zYIi ckQec]^_aVS �
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� >7@K^_i QTO Z]QTtX@KO_^_SKU QTO_UVaVJP^qc]jKtFZ@c]jlQec�ZPjlQTO_O yzYFWKYIZPiIJP^_yzYIW1^_S0tFaVJPYFWKY ckQT^_O�QTJPYXc]jKY7[�^_yKyKZ
Z]QTtX@KO_YIJ��lQTSKW c]jKY-Z Y c]JPa#@zaVO_^_Z���
\QTZgc]^_SKUVZCZ]QTtX@KO_YIJ��

�\Z@tFYIS�c]^_aVSKYIW���ZPHKiIiIYIZPZP^qpVY � � � � fh^_O_O yzY�iIaVJPJPYIORQec]YIW��zc]j!HKZ�ZPHK^qckQTyKO_Y�Z%@lQTiI^_SKUVZ@aVJ\O_aVSKU
JPHKSKZ7aTm�c]jKY'ikjlQT^_S QTJPY�JPY �!HK^_JPYIW c]a m aVJPt c]jKY'Z]QTtX@KO_Y�� � jKY QTH�c]a(iIaVJPJPYIORQec]^_aVS
i QTS yzY
JPYIWKHKiIYIW�yK> ZPHKyKZ]QTtX@KO_^_SKU@c]jKYhikjlQT^_SFyK> bTYIY
@K^_SKU�aVSKO9>uY pVYIJE> �!c]jF^qc]YIJ]Qec]^_aVS � � jK^_ZNtFY c]jKa(W
^_Z\i QTO_O_YIW 
 c]jK^_SKSK^_SKU 
 � �\SKaTc]jKYIJW@zaVZPZP^_yK^_O_^qc?> ^_Zhc]a7JPHKS @lQTJ]QTO_O_YIO ^_SKWKY
@zYISKWKYIS�c�ikjlQT^_SKZ�� � jKY
�!HKYIZgc]^_aVS fhjK^_ikj aTm@c]jKY�tFY c]jKa(WKZF^_ZU@KJPY m YIJ]QTyKO_Y fh^_O_OhyzY�WK^_ZPiIHKZPZPYIW�QecFc]jKY�YISKW aTm@c]jK^_Z
ikjlQ�@�c]YIJ�� ��YIY
@K^_SKU ^_S�tF^_SKW c]jlQecMc]jKY�ikjlQT^_SKZ@SKYIYIW'Q iIYIJgckQT^_S c]^_tFY�c]a iIaVS�pVYIJPUVYuc]a;fCQTJPWKZ
c]jKY�ZgckQec]^_aVSlQTJE>7WK^_Zgc]JP^_yKH�c]^_aVS��lQXZPa i QTO_O_YIW 
 yKHKJPS�� ^_S 
!@KjlQTZPY�^_ZhSKYIiIYIZPZ]QTJE> m aVJhY pVYIJE>�ikjlQT^_S��
QTSKW tuHKZgc7yzY�WK^_ZPi QTJPWKYIW m aVJFc]jKY'QTSlQTO9>(ZP^_Z�� Z aVJPYIa;pVYIJ��MZPa#@KjK^_Zgc]^_i Qec]YIW tFa(WKYIO_ZFJPY �!HK^_JPY
Z]QTtX@KO_^_SKU'QTO_UVaVJP^qc]jKtFZ�c]jlQec HKZPHlQTO_O9> SKYIYIW Y pVYIS O_aVSKUVYIJ @KjlQTZPYIZXc]a QTWlQ�@�c � � jKYIZPY i QTZPYIZ
fh^_O_O>yzY�WK^_ZPiIHKZPZPYIW�^_S7c]jKY�iIaVS�c]Y5A(c\aTm Z Y c]JPa#@zaVO_^_ZCZ]QTtX@KO_^_SKU��

� ��� �DLXL
 !&(�D2�".�

�@SKY aTm�c]jKY yzYIZgc b!SKa;fhS�Z]QTtX@KO_^_SKU1QTO_UVaVJP^qc]jKtFZF^_Z�c]jKY0[�^_yKyKZ7Z]QTtX@KO_YIJ�� � c jlQTZ7yzYIYIS
^_S�c]JPa(WKHKiIYIW yK>1[�YIt QTS QTSKW [�YIt QTS � 8�\ H � ��QTSKW c]J]QTSKZgm YIJPJPYIW c]a�c]jKY HKZPY m aVJ-TCQM>VYIZP^RQTS
^_S�m YIJPYISKiIY�yK>�[�YIOqm QTSKW QTSKW�{(tF^qc]j � 8�\#\ � � � � @ @KO_^_i Qec]^_aVSKZ�i QTS yzY�m aVHKSKW��lY�� U�� �x^_S < QTZPYIO_ORQ
QTSKW [�YIaVJPUVY � 8�\#\ � � �OT JPa(aVb!Z � 8�\#\ H � � QTSKW�T JPa(aVb!Z�QTSKW [�YIO_t QTS � 8�\#\ H � � � a Q�@ @KO9>�c]jKY
[�^_yKyKZ Z]QTtX@KO_^_SKU\QTO_UVaVJP^qc]jKt � �lJPZgc]O9>��Tc]jKY TCQM>VYIZP^RQTS tFa(WKYIO!SKYIYIWKZ c]a@yzY Z%@zYIiI^ �lYIWXQTZ Q�	PaV^_S�c
WK^_Zgc]JP^_yKH�c]^_aVS�aTm QTO_OO@lQTJ]QTtFY c]YIJPZ�QTSKW'aVyKZPYIJgpTQTyKO_Y �!HlQTS�c]^qc]^_YIZ���[�^qpVYIS�c]jKYuaVyKZPYIJgpVYIW0WlQeckQ��
^qc ^_Z�c]jKY QT^_t c]a Z]QTtX@KO_Y pTQTO_HKYIZuaTmhc]jKY HKSKb!SKa;fhS @lQTJ]QTtFY c]YIJPZum JPaVt c]jKYI^_JuiIaVSKWK^qc]^_aVSlQTO
@zaVZgc]YIJP^_aVJuWK^_Zgc]JP^_yKH�c]^_aVSKZ�� � jKY7Z]QTtX@KO_^_SKU�^_ZuWKaVSKY7yK>1iIaVSKWK^qc]^_aVSK^_SKU c]jKY7WK^_Zgc]JP^_yKH�c]^_aVS aTm
Y QTikj0ZP^_SKUVO_Y�SKa(WKY ZPHKiIiIYIZPZP^qpVYIO9> aVS0QTO_O<JPYIt QT^_SK^_SKU SKa(WKYIZ�aTm c]jKY tFa(WKYIO �-Z aVJPYum aVJPt QTO_O9>��
O_Y c � � � � � � � � �
	
	
	 � � � � � yzY7Q 	 � WK^_tFYISKZP^_aVSlQTONpVYIi c]aVJ aTm @lQTJ]QTtFY c]YIJPZ�� QTSKW1O_Y c $ � � 
 � �
yzY�^qc]Z-@zaVZgc]YIJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS UV^qpVYIS c]jKY�WlQeckQ � � jKYIS1c]jKY�ylQTZP^_i ZPikjKYItFY7aTm�c]jKY [�^_yKyKZ
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Z]QTtX@KO_YIJ��lQTiIiIaVJPWK^_SKU c]a < jKYIS���{(jlQTa �xQTSKW�� yKJ]QTjK^_t � ������� � �*@ � ��� � � �K^_Z��

: ��".��� < jKa(aVZPY�QTS�QTJPyK^qc]J]QTJE> ZgckQTJgc]^_SKU @zaV^_S�c � � � � � ��� � � � � � � �
	
	
	�� � � � � � �
QTSKW ZPY chc]jKY�^qc]YIJ]Qec]^_aVS�^_SKWKY5A ��� �

: ��".� � [�YISKYIJ]Qec]Y ������� � � � ��� ����� � � � � ����� �
	
	
	�� � � � ����� � � QTZ�m aVO_O_a;fhZ��
[�YISKYIJ]Qec]Y � ��� ����� � $ � � �=
"� � � � �
	
	
	 � � � � � ��� �
[�YISKYIJ]Qec]Y � � � ����� � $ � � � 
"� ��� ����� � ����� � 	
	
	�� � � � � ��� ����

[�YISKYIJ]Qec]Y � � � ����� � $ � � � 
"� ��� ����� � � � � ����� 	
	
	 � � � 
 ��� ����� ��� �
: ��".� � {(Y c � � � �,8�QTSKW iIaVS�c]^_S!HKY�fh^qc]j Zgc]Y
@�8�	

� jKY0iIaVSKWK^qc]^_aVSlQTO\WK^_Zgc]JP^_yKH�c]^_aVS aTm�c]jKY ^_SKWK^qp(^_WKHlQTO\iIaVtX@zaVSKYIS�c]Z aTm � UV^qpVYIS$QTO_O\c]jKY
aTc]jKYIJMiIaVtX@zaVSKYIS�c]ZM^_SKiIO_HKWK^_SKU c]jKY�WlQeckQXHKZPYIW�^_S Zgc]Y
@(8�aTm c]jKY�QTO_UVaVJP^qc]jKtwQTJPY�i QTO_O_YIW m HKO_O
iIaVSKWK^qc]^_aVSlQTO�WK^_Zgc]JP^_yKH�c]^_aVSKZ��

� jKY�ylQTZP^_i 	PHKZgc]^ �li Qec]^_aVS aTm c]jKY [�^_yKyKZMQTO_UVaVJP^qc]jKt ^_Z\QTZhm aVO_O_a;fhZ�� < aVSKZP^_WKYIJ@QFJ]QTSKWKaVt
YIO_YItFYIS�c � C � ����fh^qc]j WKYISKZP^qc?> $0fh^qc]j JPYIZ%@zYIi cMc]a QXtFY QTZPHKJPY	� � � mNQXSKY f�YIO_YItFYIS�c � ! ^_Z
iIaVSKZgc]JPHKi c]YIW yK>FbTYIY
@K^_SKU�c]jKY\YIO_YItFYIS�c]Z � � �
	
	
	�� � � �*A�YIW7QTSKW�WKJ]Q fh^_SKUuQ�SKY f � !� m JPaVt c]jKY
iIaVSKWK^qc]^_aVSlQTO<WK^_Zgc]JP^_yKH�c]^_aVS $ � � �'
*� � �
	
	
	 � � � �hc]jKYIS'c]jKY SKY f%pVYIi c]aVJ � ! � � � !� � � � �
	
	
	�� � � �
jlQTZ�c]jKY�Z]QTtFY�WK^_Zgc]JP^_yKH�c]^_aVS QTZ � �lZP^_SKiIY

� � � ! C � � �

��

$ � � � �
	
	
	�� � � � $ � � !� 
"� � �
	
	
	 � � � � "
� � � �
�


 �
$ � � � "
� � � � � � � � C � � 	 � ; � \ �

� jK^_Z @KJPa(iIYIZPZ\^_ZMJPY
@zY Qec]YIW�m aVJhc]jKY�iIaVtX@zaVSKYIS�c]Z\aTm � � �
	
	
	 � � � � � Y�WKYISKaTc]Y�c]jKY�JPYIZPHKOqc]^_SKU
pVYIi c]aVJ yK>��� � � jKY c]J]QTSKZP^qc]^_aVS�aTm � c]a��� i QTSuyzY JPY
@zY Qec]YIWu^_SKWKY
@zYISKWKYIS�c]O9>uQTSKW�c]jKY ZPY �!HKYISKiIY
� � �� � � �� �
	
	
	@aVy�p(^_aVHKZPO9> iIaVSKZgc]^qc]H�c]YIZ�Q Z�QTJPbTa;p�ikjlQT^_S ��vlJPaVt Y �!HlQec]^_aVS ; � \ ^qc\m aVO_O_a;fhZhc]jlQec
c]jK^_Z Z�QTJPbTa;p�ikjlQT^_S�^_Z ZgckQec]^_aVSlQTJE>�QTSKW�^qm(f Y ckQTbTY $ c]aMyzYNc]jKY @zaVZgc]YIJP^_aVJ�WKYISKZP^qc?> $ � � 
�� � �
� ��������� ��� ������ � � fh^qc]j �*A�YIW � �zc]jKYIS�c]jKY�ZgckQec]^_aVSlQTJE> WK^_Zgc]JP^_yKH�c]^_aVS iIaV^_SKiI^_WKYIZMfh^qc]j�c]jKY @zaVZgc]YIJP^_aVJ
WK^_Zgc]JP^_yKH�c]^_aVS �
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� j!HKZ���^_S @KJ]QTi c]^_iIY�f Y\WKa�SKaTc�iIaVSKZgc]JPHKi c�c]jKY @zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVS��VyKH�c�J]Qec]jKYIJ�ZgckQTJgc
Qec@QTS�QTJPyK^qc]J]QTJE>7ZgckQTJgc]^_SKUXpTQTO_HKY�m aVJ�c]jKY�pVYIi c]aVJ � QTSKW�JPYIO9> aVS c]jKY�m QTi cMc]jlQec\HKSKWKYIJhpVYIJE>
UVYISKYIJ]QTOKiIaVSKWK^qc]^_aVSKZ<c]jKY Z�QTJPbTa;puikjlQT^_S iIaVS�pVYIJPUVYIZNc]a�^qc]Z ZgckQec]^_aVSlQTJE>�WK^_Zgc]JP^_yKH�c]^_aVS � `@Y ckQT^_O_Z
jlQ pVYhyzYIYIS f aVJPbTYIWFaVH�cNyK>F[�YIt QTS QTSKWF[�YIt QTS � 8�\ H � � ��[�YIOqm QTSKWXQTSKWF{(tF^qc]j � 8�\#\ � � ��QTSKW
T YIZ]QTU ��[�JPYIYIS�� 
M^_UVWKaVS��NQTSKW Z YISKUVYIJPZPYIS � 8�\#\ ��� � � jKYIJPY�Y5A�^_Zgc]Z Q�ZPH #FiI^_YIS�c iIaVSKWK^qc]^_aVS
c]jlQecMUVHlQTJ]QTS�c]YIYIZhUVYIaVtFY c]JP^_i�iIaVS�pVYIJPUVYISKiIY ��QTZ @KJPa;pVYIW�yK> {(ikjKYIJgp(^_ZPj'QTSKW < QTJPO_^_S � 8�\#\ � � �

� S�c]jKY�iIaVS�c]Y5A(cNaTm�c]jKY Z%@lQec]^RQTO!QTSKW�Z%@lQec]^_a�� c]YItX@zaVJ]QTOVtFa(WKYIO_Z�iIaVSKZP^_WKYIJPYIWu^_S�ORQec]YIJ ikjlQ�@��
c]YIJPZ��>QXSlQec]HKJ]QTO aVJPWKYIJP^_SKUFaTm c]jKY�ZP^qc]Y�Z%@zYIiI^ �li�J]QTSKWKaVt Y���YIi c]Z@^_Zh^_tX@zaVZPZP^_yKO_Y�� � jKYIJPY m aVJPY �
c]jKY�Q�@ @KJPa�QTikj HKZP^_SKU m HKO_ONiIaVSKWK^qc]^_aVSlQTO_Z�^_Z�SKaTc�WK^_JPYIi c]O9> Q�@ @KO_^_i QTyKO_Y �<QTSKW0c]jK^_Z�JPY �!HK^_JPYIZuQ
tFa(WK^ �li Qec]^_aVSFaTm>c]jKY�[�^_yKyKZ�Z]QTtX@KO_YIJ���c]jKY@ZPa�i QTO_O_YIW ZPO_^_iIYIW Z]QTtX@KO_YIJ � dMY QTO�8�\#\KB�QTSKW�dMY QTO
������� � tuHKZgc�yzY�Q�@ @KO_^_YIW � � jKY�ZP^_tuHKORQec]^_aVS1ZPaTmnc fCQTJPY � ^_S!TCo@[�{ � {7@K^_YIUVYIO_jlQTOqc]YIJXY c7QTO �
������� ��HKZPYIZhc]jK^_Z�tFa(WK^ �li Qec]^_aVSFm aVJC^_S�m YIJPYISKiIYV@KJPaVyKO_YItFZ c]jlQechi QTSKSKaTchyzY�Y5A*@KJPYIZPZPYIW�^_S�c]jKY
iIaVS�c]Y5A(c7aTm�WK^_JPYIi c]YIW QTi >(iIO_^_i UVJ]Q�@KjKZ � WlQTU � � � jKY�^_WKY Q ^_ZXc]a ZP^_tuHKORQec]Y7m JPaVt c]jKY�	PaV^_S�c
WK^_Zgc]JP^_yKH�c]^_aVS��(c]aFQ pVaV^_W�QTS aVJPWKYIJP^_SKU �K^_S7c]jKY�ZPYISKZPY�aTm ikjlQT^_S UVJ]Q�@KjKZ��
vlaVJ c]jKY�tFaVJPYCiIaVtX@KO_Y5A QTO_O_a(i Qec]^_aVS�tFa(WKYIO_Z ^_S�c]JPa(WKHKiIYIW m aVJ c]jKY�ZPt QTO_O�QTJPY Q�YIZgc]^_t Qec]^_aVS

^_S�ikjlQ�@�c]YIJ Y��(f Y�SKYIYIW QTS7QTO_UVaVJP^qc]jKt/fhjK^_ikj7^_Z SKaTcCJPYIZgc]JP^_i c]YIW�c]auZ]QTtX@KO_^_SKU�m JPaVt c]jKY\m HKO_O
iIaVSKWK^qc]^_aVSlQTOTWK^_Zgc]JP^_yKH�c]^_aVSKZ�� � Y YItX@KO_a�>\c]jKY Z Y c]JPa#@zaVO_^_Z�� fh^qc]jK^_S��g[�^_yKyKZzZ]QTtX@KO_YIJ��eQ�Z%@zYIiI^RQTO
i QTZPY�aTm<c]jKY-Z Y c]JPa#@zaVO_^_Z���
\QTZgc]^_SKUVZ�QTO_UVaVJP^qc]jKt �

/0"K�����1� ��2'�'L5$��  !L ���'�OP�L L
 !&(�D2�".�

� jKYFpVYIJE> UVYISKYIJ]QTO Z Y c]JPa#@zaVO_^_Z���
\QTZgc]^_SKUVZ � Z 
���QTO_UVaVJP^qc]jKt jlQTZ�yzYIYIS �lJPZgc]O9> ^_S�c]JPa(WKHKiIYIW
yK> Z Y c]JPa#@zaVO_^_ZMY c�QTO � � 8�\ ��; � ��QTSKW�^qc\jlQTZ\c]jKYIS�yzYIYIS'UVYISKYIJ]QTO_^_GIYIW�yK> 
\QTZgc]^_SKUVZ\^_S
8�\KB � �
�\Z\tFYIS�c]^_aVSKYIW�QTyza;pVY�c]jKY [�^_yKyKZMZ]QTtX@KO_YIJhUVYISKYIJ]Qec]YIZ\J]QTSKWKaVt WKJ]Q fhZMm JPaVtwc]jKY�m HKO_O�iIaVS��
WK^qc]^_aVSlQTO�WK^_Zgc]JP^_yKH�c]^_aVSKZ���fhjK^_ikj�QTJPY�aTmnc]YIS HKSKb!SKa;fhS�aVJhaVSKO9>�b!SKa;fhS�H @ c]aFQ SKaVJPt QTO_^_GI^_SKU
iIaVSKZgckQTS�c � � @ @KO_^_i Qec]^_aVS�aTmCQTS0QTO_UVaVJP^qc]jKt aTm c]jKYXtuHKikj0tFaVJPY UVYISKYIJ]QTONiIORQTZPZ�aTm 
\QTZgc]^_SKUVZ
QTO_UVaVJP^qc]jKtFZujlQTZ c]jKY QTW�pTQTS�ckQTUVY7c]jlQecF^qcXZPH #FiIYIZXc]a0b!SKa;fwc]jKY J]Qec]^_a � ����� � � �� ��� � � � � � jKY ^_WKY Q
aTm Z Y c]JPa#@zaVO_^_Z���
\QTZgc]^_SKUVZ@aVJ�
\QTZgc]^_SKUVZ�Zgc]Y
@KZ�^_Z@c]jlQec�Q @KJPa#@zaVZPYIW0SKY f pTQTO_HKYum aVJ�Q UV^qpVYIS



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

iIaVtX@zaVSKYIS�cF^_Z QTiIiIY
@�c]YIW
aVSKO9> fh^qc]j Q'iIYIJgckQT^_S @KJPaVylQTyK^_O_^qc?>0O_YIZPZXaVJuY �!HlQTOCc]a aVSKY�� � jKY
Zgc]Y
@KZMaTm<c]jKY�QTO_UVaVJP^qc]jKt�i QTS yzY�WKYIZPiIJP^_yzYIW�QTZCm aVO_O_a;fhZ��KQTiIiIaVJPWK^_SKUuc]a < jKYIS Y c\QTO � � ������� � �
@ � � ; � < jK^_y QTSKW�[�JPYIYIS!yzYIJPU � 8�\#\ ����^_S�c]JPa(WKHKiIY@c]jKY�c]YIJPtwi QTSKWK^_WlQec]Y�UVYISKYIJ]Qec]^_SKUXWKYISKZP^qc?>
m aVJ�c]jKY�ZPa�� i QTO_O_YIW)@KJPa#@zaVZ]QTO>WKYISKZP^qc?>�� � � � � ! � �

: ��".��� < jKa(aVZPY�QTS�QTJPyK^qc]J]QTJE> ZgckQTJgc]^_SKU @zaV^_S�c � � QTSKW ZPY c ��� �

: ��".� � [�YISKYIJ]Qec]YuQ i QTSKWK^_WlQec]Y @zaV^_S�c � ! m JPaVt�� � ��� � � �hQTSKW � m JPaVtwc]jKY�HKSK^qm aVJPt WK^_Zgc]JP^ �
yKH�c]^_aVS�� � � �M8 �

: ��".� � {(Y c ������� � � ! ^qm � 
�� � ��� � � ! �NQTSKW ������� � ��� aTc]jKYIJgfh^_ZPY ��fhjKYIJPYMc]jKYMQTiIiIY
@�ckQTSKiIY
@KJPaVylQTyK^_O_^qc?> ^_Z�UV^qpVYIS yK> � � � � � ! � ��tF^_S � � ��� � � � ��� ��� � � ���� ��� � � ��� ��� � � � � �M8��

: ��".� 6 {(Y c ����� �,8��xQTSKW UVa c]aFZgc]Y
@�8��

Z�QTSK>�f YIO_O � b!SKa;fhSFQTO_UVaVJP^qc]jKtFZ<ZPHKikjFQTZ c]jKYM[�^_yKyKZ Z]QTtX@KO_YIJ QTSKW c]jKY Z Y c]JPa#@zaVO_^_Z Z]QTt��
@KO_YIJ QTJPY7Z%@zYIiI^RQTO i QTZPYIZ aTmhc]jKY Z 
wZ]QTtX@KO_YIJ�� WKY
@zYISKWKYIS�cFaVS ZPHK^qckQTyKO9>0ikjKaVZPYIS @KJPa#@zaVZ]QTO
WKYISKZP^qc]^_YIZ�� � jKY [�^_yKyKZ�Z]QTtX@KO_YIJ�jlQTZ�QTS0QTiIiIY
@�ckQTSKiIYX@KJPaVylQTyK^_O_^qc?>�aTm 8�� � jKYUZ Y c]JPa#@zaVO_^_Z
Z]QTtX@KO_YIJhjlQTZ\QXZE>(tFtFY c]JP^_i @KJPa#@zaVZ]QTO�WKYISKZP^qc?> fh^qc]j�� � � � � ! � �	� � � ! � � � �KfhjK^_ikj�O_Y QTWKZ�c]a Q
ZP^_tX@KO_^ �li Qec]^_aVS aTm c]jKYuQTiIiIY
@�ckQTSKiIY @KJPaVylQTyK^_O_^qc?>�� � jKY Z 
%Z]QTtX@KO_YIJhWKY
@zYISKWKZ�Zgc]JPaVSKUVO9> aVS
c]jKY\ikjKaV^_iIY\aTm>c]jKY @KJPa#@zaVZ]QTO �!YIZ%@zYIiI^RQTO_O9> aVSFc]jKY\Z%@KJPY QTW�aTm>c]jKY @KJPa#@zaVZ]QTOxWKYISKZP^qc?>����\iIiIaVJPW��
^_SKUuc]a < jKYIS Y chQTO � � ������� � �*@ � � � ��^qc�Q ��YIi c]Z�c]jKY@yzYIjlQ p(^_aVJ�aTm c]jKY�ikjlQT^_S7^_S�c]jKY\m aVO_O_a;fh^_SKU
c f a WK^_JPYIi c]^_aVSKZ�� c]jKY@QTiIiIY
@�ckQTSKiIY�J]Qec]Y\QTSKW�c]jKY\JPYIUV^_aVS aTm�iIa;pVYIJPYIW Z]QTtX@KO_YMZ%@lQTiIY���vlaVJ c]jKY
iIa;pVYIJPYIW Z]QTtX@KO_Y�Z%@lQTiIY ��^qc@i QTS yzYuZ]QT^_W�c]jlQec�^qmNc]jKYuZ%@KJPY QTW ^_Z@Y5A(c]JPYItFYIO9>�ORQTJPUVY ��ZPaVtFYuaTm
c]jKY�UVYISKYIJ]Qec]YIW i QTSKWK^_WlQec]Y�pTQTO_HKYIZCfh^_O_O�jlQ pVY�O_a;f @KJPaVylQTyK^_O_^qc?>FaTm yzYI^_SKUFQTiIiIY
@�c]YIW ���@S7c]jKY
aTc]jKYIJ@jlQTSKW��>^qmNc]jKYuZ%@KJPY QTW'^_Z@ikjKaVZPYIS'c]a(a�ZPt QTO_O�c]jKYuikjlQT^_S�fh^_O_O�ckQTbTY O_aVSKUVYIJMc]a c]J]Q pVYIJPZPY
c]jKY�ZPH @ @zaVJgcFaTm@c]jKY WKYISKZP^qc?>�� T aTc]j
aTm\c]jKYIZPY�ZP^qc]HlQec]^_aVSKZXQTJPY O_^_bTYIO9> c]a0yzY JPY��lYIi c]YIW ^_S
jK^_UVj QTH�c]a(iIaVJPJPYIORQec]^_aVSKZ@QTiIJPaVZPZ�Z]QTtX@KO_Y�pTQTO_HKYIZ�� � jKYFQTiIiIY
@�ckQTSKiIYXJ]Qec]Y ^_Z\c]jKY @zYIJPiIYIS�ckQTUVY
aTmMc]^_tFYIZuQ'tFa;pVY�c]a Q'SKY f5pTQTO_HKY�^_Z t QTWKY�� {7@K^_YIUVYIO_jlQTOqc]YIJ�Y cFQTO � � ������� ��QT^_t m aVJ QTi��
iIY
@�ckQTSKiIY7J]Qec]YIZ�yzY c f YIYIS ��� QTSKW � � @zYIJPiIYIS�c � QTSKW C QTSKU'QTSKW T JPYIGIUVYIJ � ������� �W@KJPa#@zaVZPY
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QTiIiIY
@�ckQTSKiIYhJ]Qec]YIZ yzY c f YIYIS ; � QTSKW H�� @zYIJPiIYIS�c � < jKYIS���{(jlQTa ��QTSKW�� yKJ]QTjK^_t � ������� � ��@ � � � �
O_Y c\c]jKY QTiIiIY
@�ckQTSKiIY J]Qec]Y�WKY
@zYISKW aVS�c]jKYuS!HKtuyzYIJ@aTm WK^_tFYISKZP^_aVSKZ��@vlaVJMaVSKY�� WK^_tFYISKZP^_aVSlQTO
@KJPaVyKO_YItFZNc]jKYMQTiIiIY
@�ckQTSKiIY\J]Qec]Y�^_ZNc]HKSKYIWFc]a � � @zYIJPiIYIS�c �!m aVJN^_SKiIJPY QTZP^_SKU�WK^_tFYISKZP^_aVSlQTO_^qc?>�^qc
^_ZCJPYIWKHKiIYIW c]a �KY�� U�� � � �-@zYIJPiIYIS�cM^_S7Q ZP^ A � WK^_tFYISKZP^_aVSlQTOxY5AKQTtX@KO_Y���� S7c]jKY�� ^_S!TCo@[�{ ZPaTmnc �
fCQTJPY � {7@K^_YIUVYIO_jlQTOqc]YIJ�Y cXQTO � ������� ��c]jKY m aVO_O_a;fh^_SKU �.Z Y c]JPa#@zaVO_^_Z�� fh^qc]jK^_S��g[�^_yKyKZ�Z]QTtX@KO_YIJ��
jlQTZhyzYIYIS�^_tX@KO_YItFYIS�c]YIW �

/0"K�����1� ��2'�'L5$��U�3� 
��'��$ � ��� �DL L
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� Z%@zYIiI^RQTO i QTZPY aTm c]jKY)Z 
5QTO_UVaVJP^qc]jKt3^_Z�c]jKY Z Y c]JPa#@zaVO_^_Z�� fh^qc]jK^_S��g[�^_yKyKZ@Z]QTtX@KO_YIJ�� � jKY
QTO_UVaVJP^qc]jKtwf aVJPb!Z�QTZ\m aVO_O_a;fhZ��MQTS'^_S�c]J]QTi ckQTyKO_Y�m HKO_O<iIaVSKWK^qc]^_aVSlQTO WKYISKZP^qc?>�^_Z\Z]QTtX@KO_YIW�fh^qc]j
c]jKY�UVYISKYIJ]QTO m aVJPt aTm�c]jKY Z 
wQTO_UVaVJP^qc]jKt �<QTZuWKYIZPiIJP^_yzYIW QTyza;pVY�� � jKY7aTc]jKYIJ�pTQTO_HKYIZ QTJPY
Z]QTtX@KO_YIW WK^_JPYIi c]O9> m JPaVt c]jKYI^_J m HKO_O\iIaVSKWK^qc]^_aVSlQTO_Z HKZP^_SKU c]jKY [�^_yKyKZ7QTO_UVaVJP^qc]jKt � � S c]jKY
� ^_S!TCo@[�{
iIaVS�c]Y5A(c �hc]jKY�ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS
aTm�c]jKY @KJPa#@zaVZ]QTO\WK^_Zgc]JP^_yKH�c]^_aVS
^_ZFc]HKSKYIW
c]a aVy�ckQT^_S'QTiIiIY
@�ckQTSKiIYFJ]Qec]YIZ@c]jlQec�O_^_Y�yzY c f YIYIS ��� QTSKW � � @zYIJPiIYIS�c � < aVtFtFaVS @KJPa#@zaVZ]QTO
WK^_Zgc]JP^_yKH�c]^_aVSKZ�^_SKiIO_HKWKY c]jKY [�QTHKZPZP^RQTS�WK^_Zgc]JP^_yKH�c]^_aVS��Ic]jKYNc � WK^_Zgc]JP^_yKH�c]^_aVS��;QTSKW�c]jKYNc]JP^RQTSKUVHKORQTJ
WK^_Zgc]JP^_yKH�c]^_aVS � � jKY�c]HKSK^_SKU�^_Z-@zYIJgm aVJPtFYIW fh^qc]jK^_S0c]jKY �lJPZgc�� � ����� ^qc]YIJ]Qec]^_aVSKZ��<fhjK^_ikj QTJPY
WK^_ZPi QTJPWKYIW�m JPaVtwm HKJgc]jKYIJMZPHKtFt QTJE>7ZgckQec]^_Zgc]^_iIZ�� � jKYIZPYu^qc]YIJ]Qec]^_aVSKZCfh^_O_O�ZP^_tuHKOqckQTSKYIaVHKZPO9>7yzY
iIaVSKZP^_WKYIJPYIW�QTZ�c]jKY�yKHKJPS�� ^_S @KjlQTZPY�m aVJCc]jKY�tFa(WKYIO_Z @KJPYIZPYIS�c]YIW�jKYIJPY��

� S�UVYISKYIJ]QTO�c]jKYIJPY�^_ZhUVJPY Qec �lY5A�^_yK^_O_^qc?>�^_S iIaVSKZgc]JPHKi c]^_SKU)Z�QTJPbTa;p ikjlQT^_SKZhc]jlQecMiIaVS�pVYIJPUVY
c]a�Q UV^qpVYIS WK^_Zgc]JP^_yKH�c]^_aVS��<QTSKW ^_S c]jKYIaVJE> QTO_ONZPHKikj1ikjlQT^_SKZ�fh^_O_ONiIaVS�pVYIJPUVY�Y pVYIS�c]HlQTO_O9>�� � S
@KJ]QTi c]^_iIY jKa;f Y pVYIJ�� m QTZgcXiIaVS�pVYIJPUVYISKiIY�^_Zu^_tX@zaVJgckQTS�c � � @ @KJPa�QTikjKYIZXO_^_bTY7yKO_a(ikb Z]QTtX@KO_^_SKU
^_tX@KJPa;pVY\c]jKY�tF^ A�^_SKU�aTm c]jKYVZ�QTJPbTa;p7ikjlQT^_SKZ�yK>7QT^_tF^_SKU�m aVJ�QutFaVJPY\J]Q�@K^_W7tFa;p(^_SKUuaTm�c]jKY
ikjlQT^_SFc]jKJPaVHKUVjFc]jKY\ZgckQec]YMZ%@lQTiIY � �NLNZ%@zYIiI^RQTO_O9> ^_SFtFa(WKYIO_ZNfhjKYIJPYMc]jKYMiIaVtX@zaVSKYIS�c]Z aTm�c]jKY
@lQTJ]QTtFY c]YIJ pVYIi c]aVJ � QTJPYCQTO_JPY QTW*>�iIaVJPJPYIORQec]YIW�^_S�c]jKY @KJP^_aVJ��eZP^_SKUVO_Y�QTSKW�ZPHKiIiIYIZPZP^qpVY�H @zWlQec]^_SKU
O_Y QTWKZ c]a@ZPO_a;f tF^ A�^_SKUMaTmlc]jKYCikjlQT^_SKZ�� � jK^_Z HKZPHlQTO_O9>�JPYIZPHKOqc]Z ^_SuZgc]JPaVSKU�QTH�c]a(iIaVJPJPYIORQec]^_aVS�QTSKW
ZPO_a;f iIaVS�pVYIJPUVYISKiIY�� � jKYCZPaTmnc fCQTJPY TCQM>VYIZ � � C QTSKU@QTSKW T JPYIGIUVYIJ ������� �>HKZPYIZ c]jKY @zaVZPZP^_yK^_O_^qc?>
aTmNQ ZP^_tuHKOqckQTSKYIaVHKZ�H @zWlQec]^_SKU aTm yKO_a(ikb!ZhaTmD@lQTJ]QTtFY c]YIJPZ��
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`@YIZ%@K^qc]Y c]jKYXY5A�^_Zgc]YISKiIYFaTm O_^qc]YIJ]Qec]HKJPYuiIaVSKiIYIJPSK^_SKU c]jKYXiIaVS�pVYIJPUVYISKiIY�aTm Z < Z < tFY c]jKa(WKZ
� Y�� U�� � ^_YIJPSKY >U8�\#\�� �#T JPa(aVb!ZNQTSKWF[�YIO_t QTSX8�\#\ H ����QTZPZ�� < QTJPO_^_S��V[�YIO_t QTS��TQTSKWXdMY QTO 8�\#\ H � �
JPYIZPHKOqc]Z�WKa�SKaTc�Y QTZP^_O9> c]J]QTSKZPORQec]Y�^_S�c]a iIO_Y QTJ@UVHK^_WKYIO_^_SKYIZhm aVJMc]jKY @KJ]QTi c]^qc]^_aVSKYIJ � {(tF^qc]j'QTSKW
FhaVyzYIJgc]Z 8�\#\#; � � � jKYIaVJPY c]^_i QTONQTZPZPYIZPZPtFYIS�c�WKa(YIZ�SKaTcV@KJPa;p(^_WKY HKZPY m HKO yzaVHKSKWKZ�aVS'J]Qec]YIZ�aTm
iIaVS�pVYIJPUVYISKiIY@QTSKW QTSK>ub!^_SKWXaTm @KJ]QTUVt Qec]^_i aVH�c @KH�c QTSlQTO9>(ZP^_Z c]a�YIZgc]^_t Qec]Y c]jKYhO_YISKUTc]jXaTmxc]jKY
c]J]QTSKZP^_YIS�cV@KjlQTZPY�� � ZPYISKZP^_yKO_Y aVH�c @KH�c�QTSlQTO9>(ZP^_Z��>jKa;f Y pVYIJ�� ^_Z@iIJPHKiI^RQTO � � ^qc]jKaVH�c�^qc@aVSKYu^_Z
YISKWlQTSKUVYIJPYIW c]a7a;pVYIJPO_a(aVb ^_tX@zaVJgckQTS�c@QTZ%@zYIi c]Z�aTm c]jKYutuHKOqc]^_WK^_tFYISKZP^_aVSlQTO�yzYIjlQ p(^_aVJ@aTmNc]jKY
ikjlQT^_S ��� WKY QTO_O9>��(c]jKY@Z]QTtX@KO_YIZ�m JPaVt�c]jKYW@zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVSFfh^_O_OzyzY@^_SKWKY
@zYISKWKYIS�c �xQTSKW
c]jKY Z aVS�c]Y < QTJPO_a � Z < �hZgckQTSKWlQTJPW�YIJPJPaVJMaTm c]jKY�tFY QTS fh^_O_O>yzY�tF^_SK^_t QTO � � jKY Z < YIJPJPaVJ
^_ZMi QTO_iIHKORQec]YIW�QTZ � 	�� � �xfhjKYIJPY�� ^_ZMYIZgc]^_t Qec]YIW�QTiIiIaVJPWK^_SKUFc]a�QFtFY c]jKa(W�^_S�c]JPa(WKHKiIYIW�yK>
FhaVyzYIJgc]Z � 8�\#\#Y � ��QTSKW � ^_ZMc]jKYuS!HKtuyzYIJ@aTm ^qc]YIJ]Qec]^_aVSKZMaTmNc]jKYuikjlQT^_S ��{(^_tX@KO_Y�WK^RQTUVSKaVZgc]^_i
tFY c]jKa(WKZ m aVJ�iIaVS�pVYIJPUVYISKiIY�QTSKW tF^ A�^_SKU�yzYIjlQ p(^_aVJ�aTm�c]jKY\ikjlQT^_S�QTJPYhc]J]QTiIY @KO_aTc]Z�aTm�@lQTJ]QTt��
Y c]YIJ�Z]QTtX@KO_YIZ��(QTH�c]a(iIaVJPJPYIORQec]^_aVSum HKSKi c]^_aVSKZ ylQTZPYIW aVSX@lQTJ]QTtFY c]YIJ Z]QTtX@KO_YIZ��!QTSKW ZPaVtFY c]^_tFYIZ
yK^qpTQTJP^RQec]Y@ZPi QecPc]YIJ @KO_aTc]Z�aTmD@lQT^_JPZ�aTmD@lQTJ]QTtFY c]YIJPZ��

� jKY �lJPZgc�Q�@ @KJPa�QTikj c]a�aVH�c @KH�c�QTSlQTO9>(ZP^_Z�^_Z c]a�tFaVSK^qc]aVJNp(^_ZPHlQTO_O9>uc]jKY\YIJPUVa(WK^_iMQ pVYIJ]QTUVYIZ
aTmzZPYIO_YIi c]YIWXZPi QTORQTJ��!HlQTS�c]^qc]^_YIZ m aVJ ZgckQec]^_aVSlQTJP^qc?>�� � jKY�O_YISKUTc]juaTmxc]jKYCyKHKJPS�� ^_S @KjlQTZPY �!^ � Y��sc]jKY
S!HKtuyzYIJCaTm�aVyKZPYIJgpTQec]^_aVSKZ HKS�c]^_Oxc]jKY\ikjlQT^_S�jlQTZ JPY QTikjKYIW ^qc]Z�ZgckQec]^_aVSlQTJE>XWK^_Zgc]JP^_yKH�c]^_aVSFSKYIYIWKZ
c]auyzY\WKY c]YIJPtF^_SKYIW � [�Y >VYIJ � 8�\#\ � � JPYIiIaVtFtFYISKWKZ WK^_ZPi QTJPWK^_SKU�c]jKY �lJPZgcCaVSKY\aVJ c f a @zYIJPiIYIS�c
aTmNQ JPHKS O_aVSKU YISKaVHKUVj c]aXUV^qpVY�ZPH #FiI^_YIS�c @KJPYIiI^_ZP^_aVS �

� jKY S!HKtuyzYIJ aTmMZ]QTtX@KO_YIZuc]a yzY7WKJ]Q fhS1m JPaVt c]jKY Z�QTJPbTa;p ikjlQT^_SKZ WKY
@zYISKWKZXaVS1c]jKY
Zgc]JPYISKUTc]j aTm@c]jKY iIaVJPJPYIORQec]^_aVS yzY c f YIYIS c]jKY�Z]QTtX@KO_YIZ�� � jKY�QTiIiIHKJ]QTi > aTm@c]jKY YIZgc]^_t Qec]YIW
�!HlQTS�c]^qc]^_YIZhaTm ^_S�c]YIJPYIZgcM^_Z�tFaVJPY�WKY
@zYISKWKYIS�c\aVS c]jKY�iIaVJPJPYIORQec]^_aVS�yzY c f YIYIS�c]jKY�JPY QTO_^_G Qec]^_aVSKZ
c]jlQTS�aVSFc]jKY\S!HKtuyzYIJ aTm�JPY QTO_^_G Qec]^_aVSKZ�� � m>c]jKY@QTH�c]a(iIaVJPJPYIORQec]^_aVSXaTm�ZPHKiIiIYIZPZP^qpVY�ZgckQec]YIZ aTm>c]jKY
UVYISKYIJ]Qec]YIW1ikjlQT^_S ^_Z�jK^_UVj�� Q ORQTJPUVYFS!HKtuyzYIJ�aTmh^qc]YIJ]Qec]^_aVSKZ�t QM> yzY JPY �!HK^_JPYIW m aVJ�JPYIO_^RQTyKO_Y
YIZgc]^_t Qec]YIZ�� � jK^_SKSK^_SKU �!^ � Y��(bTYIY
@K^_SKUuaVSKO9>FY pVYIJE> �!c]j�^qc]YIJ]Qec]^_aVSXm aVJ�c]jKY\YIZgc]^_t Qec]^_aVS���i QTS7yzY
HKZPYIW c]a JPYIWKHKiIY�c]jKY�WKY
@zYISKWKYISKiIY�yzY c f YIYIS c]jKY�Z]QTtX@KO_YIZ��lQTSKW�c]jKY�SKYIiIYIZPZ]QTJE> Zgc]aVJ]QTUVY�ZP^_GIY
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m aVJ�c]jKYXikjlQT^_SKZ�WKYIiIJPY QTZPYIZ�� �\S0YItX@K^_JP^_i QTO QTH�c]a(iIaVJPJPYIORQec]^_aVS�i QTS0yzYXi QTO_iIHKORQec]YIW�c]a WKY c]YIJ��
tF^_SKY�c]jKY\QTtFaVHKS�c aTm�c]jK^_SKSK^_SKU�SKYIYIWKYIW ���\iIiIaVJPWK^_SKU�c]a ��SKaVJPJ���
MYIO_W � 8�\#\KB�� �K@ � � � ��aVSKYMaVJ
c f a c]jKaVHKZ]QTSKW SKY QTJPO9>'^_SKWKY
@zYISKWKYIS�c�Z]QTtX@KO_YIZ�QTJPYXHKZPHlQTO_O9>'ZPH #FiI^_YIS�c�m aVJ@c]jKYFYIZgc]^_t Qec]^_aVS
aTm ZgckQTSKWlQTJPW @zaVZgc]YIJP^_aVJ\ikjlQTJ]QTi c]YIJP^_Zgc]^_iIZ���ZPHKikj0QTZ\c]jKYutFY QTS��ztFYIWK^RQTS��zaVJ\aTc]jKYIJ �!HlQTS�c]^_O_YIZ
aTmNc]jKYut QTJPUV^_SlQTO_Z�� ��QTJP^RQTSKiIYIZ\SKYIYIW�c]a�yzY�iIaVSKZP^_WKYIJPYIW�fh^qc]j�tFaVJPY�i QTJPY �>QTSKW�c]jKYutF^ A�^_SKU
aTm<c]jKY�ikjlQT^_SKZ�ZPjKaVHKO_W yzY�tFaVSK^qc]aVJPYIW�fh^qc]j7i QTH�c]^_aVS ��[�YIO_t QTS7QTSKW FhHKyK^_S � 8�\#\ � ��ZPHKUVUVYIZgc
tFaVSK^qc]aVJP^_SKU tuHKOqc]^ @KO_Y@JPHKSKZhm JPaVtwWK^_Z%@zYIJPZPYIW�ZgckQTJgc]^_SKU @zaV^_S�c]Z�� �\S�aVH�c @KH�c\QTSlQTO9>(ZP^_ZhylQTZPYIW
aVS ZPY pVYIJ]QTO�JPHKSKZ�^_Z�tFaVJPYhO_^_bTYIO9>�c]a�WKY c]YIi cCtuHKOqc]^_tFa(WlQTO_^qc?>�aTm�c]jKY @zaVZgc]YIJP^_aVJPZ��(QTZ�WKYIZPiIJP^_yzYIW
yK>�T YIZ]QTU QTSKW [�JPYIYIS � 8�\#\#; � �uvlaVJ�iIaVtX@KO_Y5A�tFa(WKYIO_Z���jKa;f Y pVYIJ�� Q7O_aVSKU QTWlQ�@�c]^qpVY @KjlQTZPY
QTSKW Q�ZPHK^qckQTyKO_YFyKHKJPS�� ^_S m aVJ�Y QTikj1ikjlQT^_S t QM>0yzY c]^_tFYFiIaVSKZPHKtF^_SKU�QTSKW c]jKYIJPY m aVJPY�^_SKY m �
m YIi c]^qpVY�� {7@zYIiI^ �li@WK^RQTUVSKaVZgc]^_ihc]a(aVO_Z�m aVJ iIaVS�pVYIJPUVYISKiIY�QTJPY@^_tX@KO_YItFYIS�c]YIW ^_S c]jKY�� ^_S!TCo@[�{
ZPaTmnc fCQTJPY �MfhjK^_ikj QTJPY�ylQTZPYIW aVS c]jKY < ��` � ORQTSKUVHlQTUVY�QTSKW fhjK^_ikj HKZPY Q iIaVS�pVYIJPUVYISKiIY
ZgckQec]^_Zgc]^_i QTiIiIaVJPWK^_SKU c]a T JPa(aVb!Z�QTSKW [�YIO_t QTS � 8�\#\ H � ��� S UVYISKYIJ]QTO �N{(tF^qc]j QTSKW FhaVyzYIJgc]Z
� 8�\#\#; � @KJPa#@zaVZPYuc]a Q�@ @KO9>�QTS'Y5A*@KO_aVJ]Qec]aVJE>�WlQeckQ7QTSlQTO9>(ZP^_Z\c]a�c]jKY ikjlQT^_SKZ��>ZP^_tF^_ORQTJ�c]a7aVSKY
m aVJhtuHKOqc]^qpTQTJP^RQec]YMaVyKZPYIJgpTQec]^_aVSKZ��

��� ��� � � � �l� ��� �l� � � � � � �K� �x� ��� � � � � �l� �l��� �

� jKYXm HKSKWlQTtFYIS�ckQTO UVa�QTO aTm TCQM>VYIZP^RQTS0iIaVtX@KH�ckQec]^_aVS�^_Z@c]a QTZPZPYIZPZ @zaVZgc]YIJP^_aVJ �!HlQTS�c]^qc]^_YIZ�aTm
^_S�c]YIJPYIZgc � �Mmnc]YIJ�iIaVS�pVYIJPUVYISKiIY aTm�c]jKY Z�QTJPbTa;p ikjlQT^_S���f Y�aVy�ckQT^_S
c?>7@K^_i QTO_O9> WKY
@zYISKWKYIS�c
Z]QTtX@KO_YIZ m JPaVt c]jKY @zaVZgc]YIJP^_aVJuWK^_Zgc]JP^_yKH�c]^_aVS � �<aVZgc]YIJP^_aVJ tFY QTS QTSKW ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS��
tFYIWK^RQTS��eQTSKW�aTc]jKYIJ �!HlQTS�c]^_O_YIZ i QTS�Y QTZP^_O9>@yzY YIZgc]^_t Qec]YIW�c]jKJPaVHKUVj�c]jKY YItX@K^_JP^_i QTOVY pTQTO_HlQec]^_aVS
aTmCc]jKYX@zaVZgc]YIJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS ��vlHKJgc]jKYIJPtFaVJPY �<iIJPYIWK^_yKO_YX^_S�c]YIJgpTQTO_Z��<aVJ�ZPH @ @zaVJgc]YIW J]QTSKUVY �
QTSKW�aTc]jKYIJMikjlQTJ]QTi c]YIJP^_Zgc]^_iIZhO_^_bTY�m HKSKi c]^_aVSlQTO_Z�aTm c]jKY @lQTJ]QTtFY c]YIJPZMJPYIZPHKOqcMWK^_JPYIi c]O9>�m JPaVt c]jKY
@zaVZgc]YIJP^_aVJMt QTJPUV^_SlQTO�WKYISKZP^qc]^_YIZ\aTmNc]jKY-@lQTJ]QTtFY c]YIJPZ��WZ aVJPY�m aVJPt QTO_O9>��!@zaVZgc]YIJP^_aVJ �!HlQTS�c]^qc]^_YIZ
QTJPY�HKZPHlQTO_O9>�aTm<c]jKY�m aVO_O_a;fh^_SKU�m aVJPt � < jKYIS�Y c\QTO � ������� � @ @ �1YKB � Y H �
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fhjKYIJPY � � � �C^_ZhQ JPY QTO>pTQTO_HKYIW7m HKSKi c]^_aVS aTm � � � � � �
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� f a�c]a#@K^_iIZ�O_Y mncNc]a�tFYIS�c]^_aVSX^_SXc]jK^_Z�ZPYIi c]^_aVS�QTJPYhZPYISKZP^qc]^qp(^qc?>FQTSlQTO9>(ZP^_Z�QTSKW TCQM>VYIZP^RQTSFfCQM>(Z
aTm�tFa(WKYIOhZPYIO_YIi c]^_aVS �${(YISKZP^qc]^qp(^qc?>
QTSlQTO9>(ZP^_ZF^_ZXc]jKY�QTZPZPYIZPZPtFYIS�c aTm@c]jKY�^_S��lHKYISKiIY�aTm@c]jKY
@KJP^_aVJ@WK^_Zgc]JP^_yKH�c]^_aVS�aVS�c]jKY @zaVZgc]YIJP^_aVJ\aVH�c]iIaVtFY��uLNZ%@zYIiI^RQTO_O9>�^_S�c]jKY iIaVS�c]Y5A(c�aTm TCQM>VYIZP^RQTS
jK^_YIJ]QTJPikjK^_i QTO�tFa(WKYIO_O_^_SKU�c]jKY�jK>7@zYIJ%@KJP^_aVJhZPY cPc]^_SKUVZhaTm c]jKY @KJPYIiI^_ZP^_aVS @lQTJ]QTtFY c]YIJPZhi QTS jlQ pVY
Q ORQTJPUVY7^_S��lHKYISKiIY�aVS @zaVZgc]YIJP^_aVJ JPYIZPHKOqc]Z�� � jKY @KJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVSKZ HKZPYIW
^_S1c]jK^_Z c]jKYIZP^_Z
QTJPY�aTmnc]YIS SKaVS�� ^_S�m aVJPt Qec]^qpVY@QTSKW7ZPaVtFY c]^_tFYIZCY pVYIS�^_tX@KJPa#@zYIJ�� � S7c]jlQechi QTZPY �xQTiIiIaVJPWK^_SKUuc]a
FhaVyzYIJgc � 8�\#\�� � �D@ � 8 ��� � c]jKY7QTJPyK^qc]J]QTJE> @lQTJgc aTm�c]jKY @KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS ZPjKaVHKO_W SKaTc UVY c
@KJPYIWKaVtF^_SlQTS�c � � m @KJP^_aVJMb!SKa;fhO_YIWKUVY ^_Z\SKaTc�Q pTQT^_ORQTyKO_Y �lWK^ ��YIJPYIS�c�ikjKaV^_iIYIZ@aTm @KJP^_aVJ\ZPY cPc]^_SKUVZ
ZPjKaVHKO_WXyzYCiIaVtX@lQTJPYIW ^_S aVJPWKYIJ c]a�WKY c]YIi c WK^_ZPiIJPY
@lQTSKiI^_YIZ��(QTSKW WKY
@zYISKWKYISKiI^_YIZ ^_Suc]jKYCJPYIZPHKOqc]Z
aVS�c]jKY @KJP^_aVJ���vlHKJgc]jKYIJ@WK^_ZPiIHKZPZP^_aVS QTyzaVH�c�ZPYISKZP^qc]^qp(^qc?>�QTSlQTO9>(ZP^_Z@i QTS'yzY�m aVHKSKW'^_S FhaVyzYIJgc
� 8�\#\�� � �7@ � 8 ��� ��QTSKW [�YIO_t QTS�� < QTJPO_^_S��K{!c]YIJPS��KQTSKW)FhHKyK^_S � 8�\#\ ��� �7@ ��8�Y*8�� T YIJPSlQTJPWK^_SKYIO_O_^ �
< ORQM>!c]aVS��MQTSKW,Z aVS�c]aVtFaVO_^ � 8�\#\ ��� WK^_ZPiIHKZPZ c]jKY�^_tX@zaVJgckQTSKiIY aTm @KJP^_aVJFZ%@zYIiI^ �li Qec]^_aVSKZ�^_S
c]jKY�iIaVS�c]Y5A(c aTm�WK^_ZPY QTZPY�t Q�@ @K^_SKU�� Z aVO_O_^��Y � ������� �XiIaVtX@lQTJPYIZ WK^ ��YIJPYIS�c�ikjKaV^_iIYIZ7aTm@c]jKY
@KJP^_aVJNtFY QTSXm aVJN^_S�pVYIJPZPYMpTQTJP^RQTSKiIY @lQTJ]QTtFY c]YIJPZ ^_S Q�jK^_YIJ]QTJPikjK^_i QTO1TCQM>VYIZP^RQTSXm J]QTtFY f aVJPb�� � S
ikjlQ�@�c]YIJ ��f Y�Y pTQTO_HlQec]Y\c]jKY�^_S��lHKYISKiIY�aTm�@KJP^_aVJCZ%@zYIiI^ �li Qec]^_aVSKZ�aVS�c]jKYV@zaVZgc]YIJP^_aVJCWKYISKZP^qc]^_YIZ
aTm�c]jKYMc]YItX@zaVJ]QTOzQTSKW�Z%@lQec]^RQTOzQTH�c]a(iIaVJPJPYIORQec]^_aVS @lQTJ]QTtFY c]YIJPZ��(aVS�iIa;pTQTJP^RQec]YMY���YIi c]Z��lQTSKW�aVS
c]jKY�WK^_Z%@zYIJPZP^_aVS[@lQTJ]QTtFY c]YIJ�� � jKY-@KJP^_aVJhZPY cPc]^_SKUVZ@QTJPY�tFa(WK^ �lYIW fh^qc]j�JPYIZ%@zYIi c\c]aFc]jKY�c?>7@zY
aTm WK^_Zgc]JP^_yKH�c]^_aVS��zQTSKW�fh^qc]jK^_S�aVSKYuWK^_Zgc]JP^_yKH�c]^_aVS c?>7@zY�f YujlQ pVYXQTWKWK^qc]^_aVSlQTO_O9>�ikjlQTSKUVYIW�c]jKY
@lQTJ]QTtFY c]YIJPZ��

Z a(WKYIO\ZPYIO_YIi c]^_aVS ^_SNTCQM>VYIZP^RQTS � jK^_YIJ]QTJPikjK^_i QTO �utFa(WKYIO_O_^_SKU ^_ZX>VY c ikjlQTO_O_YISKUV^_SKU QTSKW Q
c]a#@K^_iFaTmCiIHKJPJPYIS�c JPYIZPY QTJPikj � 
\QTS QTSKW < QTJPO_^_S � ����� 8 �@WK^_ZPiIHKZPZ�c]jKYFHKZPY aTm TCQM>VYIZ�m QTi c]aVJPZ
m aVJ iIaVtX@KO_Y5A tFa(WKYIO_Z c]a�i QTO_iIHKORQec]Y @zaVZgc]YIJP^_aVJ @KJPaVylQTyK^_O_^qc]^_YIZ m aVJCQ�iIaVO_O_YIi c]^_aVSFaTm iIaVtX@zY c]^_SKU
tFa(WKYIO_Z�� 
Ma;f Y pVYIJ��!c]jKY >uZPHKUVUVYIZgcNc]jlQecNO_YIZPZ m aVJPt QTO*TCQM>VYIZP^RQTSXtFa(WKYIO�ikjKaV^_iIY�tFY c]jKa(WKZ t QM>
a ��YIJ�Q7tFaVJPY JPY QTO_^_Zgc]^_iuQTOqc]YIJPSlQec]^qpVY ^_S t QTSK>�i QTZPYIZ�� vlaVJ@c]jK^_Z@c]jKYIZP^_Z�f YXHKZPY Q TCQM>VYIZP^RQTS
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tFY QTZPHKJPY�aTm iIaVtX@lQTJP^_SKU tFa(WKYIO_Z�QTiIiIaVJPWK^_SKU c]a�{7@K^_YIUVYIO_jlQTOqc]YIJ�� T YIZgc � < QTJPO_^_S��KQTSKW pTQTS WKYIJ
C�^_SKWKY � ������� � � � c�^_Z@ylQTZPYIW aVS'c]jKY Y���YIi c]^qpVY S!HKtuyzYIJ�aTm @lQTJ]QTtFY c]YIJPZ@^_S�c]jKY tFa(WKYIO � WKY��
SKaTc]YIW yK> 	���� QTSKW�c]jKYW@zaVZgc]YIJP^_aVJ tFY QTS7WKY p(^RQTSKiIY �

�
� � � � jKYIS7c]jKY@WKY p(^RQTSKiIY�^_S�m aVJPt Qec]^_aVS

iIJP^qc]YIJP^_aVS � ` � < � ^_Z�WKY �lSKYIW�QTZ
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� jKYFiIaVtX@KO_Y5A�^qc?>�aTm�c]jKYXtFa(WKYIO � 	�� ��^_Z�tFY QTZPHKJPYIW c]jKJPaVHKUVj c]jKYXWK^ ��YIJPYISKiIYXyzY c f YIYIS0c]jKY
@zaVZgc]YIJP^_aVJMtFY QTS�aTm c]jKY�WKY p(^RQTSKiIYuQTSKW�c]jKY�WKY p(^RQTSKiIY QecMc]jKY-@zaVZgc]YIJP^_aVJMtFY QTSKZ\aTm c]jKY-@lQ��
J]QTtFY c]YIJPZ aTmx^_S�c]YIJPYIZgc � � jKY�Y���YIi c]^qpVY�S!HKtuyzYIJ aTm1@lQTJ]QTtFY c]YIJPZ fh^_O_O!yzYCiIO_aVZPY c]a\c]jKYCSKaVtF^_SlQTO
S!HKtuyzYIJ�aTm @lQTJ]QTtFY c]YIJPZ@^_S'ZP^_tX@KO_Y�tFa(WKYIO_Z�� � S tFaVJPYuiIaVtX@KO_Y5A ��aVJ@jK^_YIJ]QTJPikjK^_i QTO tFa(WKYIO_Z��
	�� ^_Z�c?>7@K^_i QTO_O9>FtuHKikj7ZPt QTO_O_YIJ c]jlQTS�c]jKY@SKaVtF^_SlQTOxS!HKtuyzYIJCaTm tFa(WKYIO�@lQTJ]QTtFY c]YIJPZ��KWKHKY\c]a
@KJP^_aVJNWKY
@zYISKWKYISKiIY\yzY c f YIYISU@lQTJ]QTtFY c]YIJPZ�� � jKY @zaVZgc]YIJP^_aVJ tFY QTSXWKY p(^RQTSKiIYM^_ZNZPHKUVUVYIZgc]YIW yK>
{7@K^_YIUVYIO_jlQTOqc]YIJhY c@QTO � � ������� ��QTZ@QFtFY QTZPHKJPY�aTm
�Kc � � jKYu` � < i QTS�yzY�ZPYIYIS QTZ\QUTCQM>VYIZP^RQTS
pVYIJPZP^_aVS aTmlc]jKY �\beQT^_bTY 
 Z ^_S�m aVJPt Qec]^_aVS�iIJP^qc]YIJP^_aVS��TQTSKWutFa(WKYIO(Z%@zYIiI^ �li Qec]^_aVSKZ<fh^qc]j Q\ZPt QTO_O_YIJ
` � < QTJPY @KJPY m YIJ]QTyKO_Y�� vlaVJ<c]jK^_Z c]jKYIZP^_Z c]jKY�` � < jlQTZNyzYIYIS HKZPYIWXc]a@iIaVtX@lQTJPY @KHKJPYIO9>�Z%@lQec]^RQTO �
QTSKW Z%@lQec]^_a�� c]YItX@zaVJ]QTO�tFa(WKYIO_Z fh^qc]j QTSKW fh^qc]jKaVH�chiIa;pTQTJP^RQec]YIZ��
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jK^_Z�ikjlQ�@�c]YIJ WKY QTO_ZNfh^qc]j tFa(WKYIO_O_^_SKU�Q�@ @KJPa�QTikjKYIZ�m aVJNc]YItX@zaVJ]QTO_O9>uQTSKW Z%@lQec]^RQTO_O9>uWKY
@zYISKWKYIS�c
WlQeckQ�HKZP^_SKU�Zgc]a(ikjlQTZgc]^_i @KJPa(iIYIZPZuc]jKYIaVJE>��0{!c]a(ikjlQTZgc]^_i @KJPa(iIYIZPZPYIZXQTJPY m QTtF^_O_^_YIZ�aTmMJ]QTSKWKaVt
pTQTJP^RQTyKO_YIZ Q � �zWKY
@zYISKWK^_SKU�aVS'QU@lQTJ]QTtFY c]YIJ � � � YuyzYIUV^_S fh^qc]j c]jKYuZgckQec]^_Zgc]^_i QTO�c]jKYIaVJE> m aVJ
pVYIi c]aVJ���QTH�c]aVJPYIUVJPYIZPZP^qpVY @KJPa(iIYIZPZPYIZ�� � jKYuQTJPY QFZ%@zYIiI^ �liuWlQeckQFa;pVYIJ\c]jKY�aVyKZPYIJgpTQec]^_aVS[@zYIJP^_a(W
m aVJPt c]jKY�tuHKOqc]^qpTQTJP^RQec]Y�c]^_tFYFZPYIJP^_YIZ�� � jKY c]^_tFYXZPYIJP^_YIZuWKY �lSK^qc]^_aVS aTmhQ Z�QTJPbTa;p
@KJPa(iIYIZPZ
fh^_O_OlyzYhc]J]QTSKZgm YIJPJPYIW c]a�Z%@lQec]^RQTO_O9>uWKY
@zYISKWKYIS�c�WlQeckQ�^_SFZPYIi c]^_aVS ��� � ��
MYIJPYMf Y\JPYIU�QTJPW >VY QTJPO9>
ZPO_^_iIYIZCaTm aVyKZPYIJgpTQec]^_aVSKZC^_SFc]jKY�Z%@lQec]^RQTOxHKSK^qc]ZCaTm�c]jKY@Zgc]HKW*>�JPYIUV^_aVS � Z�QTJPbTa;p�J]QTSKWKaVt��lYIO_WKZ
QTJPYu^_S�c]JPa(WKHKiIYIW�c]a�Z%@zYIiI^qm3> Z%@lQec]^RQTO WKY
@lQTJgc]HKJPYIZ@m JPaVt ^_SKWKY
@zYISKWKYISKiIY�m aVJ\Y QTikj >VY QTJ�� � jKY
ZPY
@lQTJ]Qec]Y7c]YItX@zaVJ]QTOCQTSKW Z%@lQec]^RQTO�QTSlQTO9>(ZPYIZXQTJPY7HKZPYIW QTZ @KJPY
@lQTJ]Qec]^_aVS m aVJuc]jKY7iIaVtuyK^_SKYIW
QTSlQTO9>(ZP^_Z�^_S ikjlQ�@�c]YIJ � �

� � � WK^_tFYISKZP^_aVSlQTO pVYIi c]aVJ�Zgc]a(ikjlQTZgc]^_i @KJPa(iIYIZPZ�aVJ�tuHKOqc]^qpTQTJP^RQec]Y�Zgc]a(ikjlQTZgc]^_i @KJPa(iIYIZPZ�^_Z
Q0m HKSKi c]^_aVS Q ��� 
	� � � � � �CfhjKYIJPY�m aVJFY QTikj �*A�YIW � C � � Q � ��
 � � 
 C � �h^_Z Q
� � WK^_tFYISKZP^_aVSlQTO�pVYIi c]aVJ��\Q tFY QTZPHKJ]QTyKO_Y m HKSKi c]^_aVS aVS QTS HKSKWKYIJPO9>(^_SKU
@KJPaVylQTyK^_O_^qc?> Z%@lQTiIY
� � �
� � � � � � jKY�HKSKWKYIJPO9>(^_SKU�Zgc]a(ikjlQTZgc]^_i @KJPa(iIYIZPZ ^_Z�Z]QT^_W c]a�jlQ pVY�UVYISKYIJ]Qec]YIW1c]jKY tuHKOqc]^ �
pTQTJP^RQec]Y@c]^_tFY@ZPYIJP^_YIZ Q � �
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� YCyzYIUV^_S�fh^qc]jutFa(WKYIO_O_^_SKUCc]jKY tuHKOqc]^qpTQTJP^RQec]Y c]^_tFY�ZPYIJP^_YIZ aTm >VY QTJPO9>�aVyKZPYIJgpTQec]^_aVSKZ aTmli QTSKiIYIJ
tFaVJgckQTO_^qc?>�a;pVYIJ c]jKYCZgc]HKW*> JPYIUV^_aVS � � jKY�Z%@lQec]^RQTO(HKSK^qc]Z fh^qc]jK^_S�c]jKYCJPYIUV^_aVS�m aVJPt�c]jKY pVYIi c]aVJPZ
aTmlc]YItX@zaVJ]QTO_O9>@WKY
@zYISKWKYIS�cNWlQeckQ � �
Z%@zYIiI^RQTO(i QTZPY aTmltuHKOqc]^qpTQTJP^RQec]Y Zgc]a(ikjlQTZgc]^_i @KJPa(iIYIZPZPYIZ QTJPY
QTH�c]aVJPYIUVJPYIZPZP^qpVY @KJPa(iIYIZPZPYIZ�� aVS�fhjK^_ikj'f Yufh^_O_O iIaVSKiIYIS�c]J]Qec]Y m aVJ@aVHKJ@Q�@ @KO_^_i Qec]^_aVSKZ���v ^_SK^qc]Y
aVJPWKYIJ QTH�c]aVJPYIUVJPYIZPZP^qpVY)@KJPa(iIYIZPZPYIZXQTJPY�ylQTZPYIW1aVS c]jKY�^_WKY Q�aTmMQ�Zgc]JPHKi c]HKJ]QTOCQTSlQTO9>(ZP^_Z�fh^qc]j
O_^_SKY QTJhm HKSKi c]^_aVSKZ@WKY
@zYISKWKYIS�c�aVS @lQTZgc�aVyKZPYIJgpTQec]^_aVSKZ�� � Yu^_S�pVYIZgc]^_U�Qec]Y �lJPZgc�aVJPWKYIJ\pVYIi c]aVJ��
QTH�c]aVJPYIUVJPYIZPZP^qpVY � ���WF � @KJPa(iIYIZPZPYIZ�c]jlQec�Z]Qec]^_Zgm3> JPYIORQec]^_aVSKZPjK^ @KZ QTiIiIaVJPWK^_SKUuc]a�c]jKY\m aVO_O_a;fh^_SKU
WKY �lSK^qc]^_aVS �
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`@HKYFc]a�c]jKY�Zgc]JPHKi c]HKJPY�aTm�c]jKY�YIJPJPaVJ�c]YIJPt � @KJPa(iIYIZPZPYIZFQTZ�Z%@zYIiI^ �lYIW1^_S WKY �lSK^qc]^_aVS ���98
QTJPYMHKZPHlQTO_O9>XZPYIYIS c]a�yzYMWKY c]YIJPtF^_SKYIW yK>Xc]jKYI^_J ^_SKSKa;pTQec]^_aVS @KJPa(iIYIZPZ � � �
�\S ^_tX@zaVJgckQTS�c i QTZPY
c]a iIaVSKZP^_WKYIJM^_Z�c]jKY�QTZPZPHKtX@�c]^_aVS c]jlQec � � ^_Z\[�QTHKZPZP^RQTS fhjK^qc]Y�SKaV^_ZPY �x^ � Y�� � � � [�QTH � � � ����� �
m aVJ QTO_O � � QTSKW � � QTSKW � � QTJPY�^_SKWKY
@zYISKWKYIS�c m aVJ � �� � � � S1c]jlQecui QTZPY Q � ^_ZuQ [�QTHKZPZP^RQTS
@KJPa(iIYIZPZ\fhjK^_ikj�^_tX@KO_^_YIZCc]jlQec@QTO_O ZPHKyziIaVO_O_YIi c]^_aVSKZ Q ��� �
	
	
	 � Q �
� jlQ pVY�tuHKOqc]^qpTQTJP^RQec]Y�SKaVJPt QTO
WK^_Zgc]JP^_yKH�c]^_aVSKZNm aVJ QTO_O � � �
	
	
	����#	 � � jKY@WlQeckQ�HKSKWKYIJ Y5AKQTtF^_SlQec]^_aVSF^_SXc]jK^_Z c]jKYIZP^_ZCQTJPYMi QTSKiIYIJ
tFaVJgckQTO_^qc?> WlQeckQ � � Y'QTZPZPHKtFY�c]jlQec�c]jKY�tuHKOqc]^qpTQTJP^RQec]Y7c]^_tFY ZPYIJP^_YIZ7jlQTZ�ZgckQTJgc]YIW ^_S
c]jKY
^_S �lSK^qc]Y @lQTZgc � � jK^_Z QTZPZPHKtX@�c]^_aVS�i QTS�Y QTZP^_O9> yzY 	PHKZgc]^ �lYIW���QTZ7c]jK^_Z @KJPa(iIYIZPZ fh^_O_O\jlQ pVY
JPY QTikjKYIW�Y �!HK^_O_^_yKJPHKt ��^ � Y��K^qc�fh^_O_O�jlQ pVY�iIaVS�pVYIJPUVYIW c]aF^qc]Z�ZgckQec]^_aVSlQTJE>�WK^_Zgc]JP^_yKH�c]^_aVS �
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i QTSKiIYIJ tFaVJgckQTO_^qc?> J]Qec]YIZ�c]a1yzY [�QTHKZPZP^RQTS � � m�f Y'ZPjK^qmnc�c]jKY'WlQeckQ yK> tFY QTS @zaVO_^_ZPjK^_SKU �
c]jKY QTZPZPHKtX@�c]^_aVS�aTm Q7[�QTH � � � ����� Q �?@KJPa(iIYIZPZ@i QTS�yzY 	PHKZgc]^ �lYIW � �\Z@Q �lJPZgc@aVJPWKYIJMpVYIi c]aVJ��
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c]jKJPaVHKUVj�QTS Y5A*@zaVSKYIS�c]^RQTO�WKYIiIJPY QTZPY�aTm<c]jKYV@lQTJgc]^RQTO>QTH�c]a(iIaVJPJPYIORQec]^_aVSKZ��

T YIZP^_WKYIZ�O_HKSKU i QTSKiIYIJ tFaVJgckQTO_^qc?> QTtFaVSKU1f aVtFYIS~^_S$dMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ1f Y
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� 
 � 
 � ��� � ��� � � � � �	� ������� � 	 �#B

1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6

0
5

10
15

log standardized rates

1985

1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0

0
5

10
15

20

log standardized rates

1995

v ^_UVHKJPY����98�� C�HKSKU i QTSKiIYIJ�tFaVJgckQTO_^qc?>�QTtFaVSKU f aVtFYIS0^_S d F � � 
M^_Zgc]aVUVJ]QTtFZ\aTm�c]jKYXO_aVU��
c]J]QTSKZgm aVJPtFYIW J]Qec]YIZ�m aVJ 8�\ H �uQTSKW�8�\#\ � �

Zgc]JPaVSKUVYIJhc]jlQTS m aVJhO_HKSKUFi QTSKiIYIJ����\U�QT^_S7c]jKY�QTZPZPHKtX@�c]^_aVS aTmNQ �lJPZgc\aVJPWKYIJ\QTH�c]aVJPYIUVJPYIZPZP^qpVY
Zgc]JPHKi c]HKJPY�i QTS yzY 	PHKZgc]^ �lYIW �

��
 � 
 ��� � !�� ��������!�� � � � ���

� S�c]jKYNm aVJPYIUVaV^_SKU�ZPYIi c]^_aVS��sf Y�jlQ pVY�^_S�c]JPa(WKHKiIYIW�pVYIi c]aVJ���QTH�c]aVJPYIUVJPYIZPZP^qpVY @KJPa(iIYIZPZPYIZ<c]ahtFa(WKYIO
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c]jKY�tuHKOqc]^qpTQTJP^RQec]Y�c]^_tFY ZPYIJP^_YIZ���yKH�c�f Y�jlQ pVY�SKaTc�iIaVSKZP^_WKYIJPYIW QTSK>
Z%@zYIiI^ �li�iIaVJPJPYIORQec]^_aVS
Zgc]JPHKi c]HKJPYFyzY c f YIYIS c]jKYXZP^_SKUVO_Y�pVYIi c]aVJPZ�aTm�c]jKY c]^_tFYuZPYIJP^_YIZ��FdMa;f/f YXckQTbTYX^_S�c]a QTiIiIaVHKS�c
c]jlQec�f Y jlQ pVYXaVyKZPYIJgpTQec]^_aVSKZ�a;pVYIJ�c]jKY Z%@lQec]^RQTO<HKSK^qc]Z�aTm c]jKY Zgc]HKW*>'JPYIUV^_aVS�m aVJ@Y QTikj >VY QTJ��
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Mean partial ACF for North Rhine Westphalia

v ^_UVHKJPY ��� � � C�HKSKUXi QTSKiIYIJ\QTtFaVSKUuf aVtFYIS ^_S d F � ��Z Y QTS @lQTJgc]^RQTO>QTH�c]a(iIaVJPJPYIORQec]^_aVS �

� jKY�WlQeckQ aVS i QTSKiIYIJhtFaVJgckQTO_^qc?>FiIaVO_O_YIi c]YIW ^_S�c]jKY � � 8��
	
	
	 ���FZP^qc]YIZhZPjKaVHKO_W yzY�tFa(WKYIO_O_YIW
QTZ � Z%@lQec]^RQTO_O9> �zWKY
@zYISKWKYIS�cNWlQeckQ��TZP^_SKiIY c]jKYIJPY ^_Z tuHKikjuZ%@lQec]^RQTOVpTQTJP^RQec]^_aVS�QTSKW�ORQTJPUVY JPYIUV^_aVSlQTO
WK^ ��YIJPYISKiIYIZ�QTZNWKYIZPiIJP^_yzYIWF^_S ikjlQ�@�c]YIJ � � vlaVJ tFaVZgcNi QTSKiIYIJNc?>7@zYIZ��!c]jKY @lQecPc]YIJPSXaTmxpTQTJP^RQec]^_aVS
WKa(YIZ SKaTc ZPYIYIt�c]aMyzY Z%@lQec]^RQTO_O9>@J]QTSKWKaVt � Z aVJPY�Z%@zYIiI^ �li QTO_O9>@c]jKY O_HKSKUMi QTSKiIYIJ QTSKWuZgc]aVt QTikj
i QTSKiIYIJht Q�@KZ�aTm c]jKY�QTUVY�� ZgckQTSKWlQTJPWK^_GIYIW7J]Qec]YIZhZPjKa;f~Zgc]JPaVSKUXiIO_HKZgc]YIJP^_SKU t QT^_SKO9>Fi QTHKZPYIW yK>
ZP^_tF^_ORQTJ�HKSKWKYIJPO9>(^_SKU�WK^_Zgc]JP^_yKH�c]^_aVSKZ�aTm�JP^_ZPb�m QTi c]aVJPZ�aVJ�yzYIjlQ p(^_aVJ]QTO @lQecPc]YIJPSKZ���vlJPaVt @lQTUVY
Y#Y f YXQ�@ @KO9> c]jKY @KJPYIZPYIS�c]YIW0tFY c]jKa(WKZ\c]a�c]jKY WlQeckQ���QTSKW�Z aVJ]QTS 
 Z �hZgckQec]^_Zgc]^_i�^_Z@HKZPYIW'c]a
	PHKZgc]^qm3>�Q Z%@lQec]^RQTO<tFa(WKYIO_O_^_SKUXQ�@ @KJPa�QTikj ��oMSKO_^_bTY�m aVJ\^_S�m YIi c]^_aVHKZMWK^_ZPY QTZPYIZ\f Y WKa�SKaTc@SKYIYIW
c]a�^_SKiIaVJ%@zaVJ]Qec]Y c]jKY W*>(SlQTtF^_i QTSKW0m QTZgcutFa;p(^_SKU Z%@KJPY QTW a;pVYIJuZ%@lQTiIY � QTSKW c]^_tFY � ��fhjKYIJPY
c]J]QTSKZPtF^_ZPZP^_aVS�aTmKc]jKY WK^_ZPY QTZPY yzY c f YIYISX^_SKWK^qp(^_WKHlQTO_Z ^_Z<O_^_bTYIO9> � < QTJPUVSKaVSK^ �KZ rHKO_O_YIJ��eQTSKW � YIZgc
8�\#\KB�� � 
Ma;f Y pVYIJ�� m aVJ�aVHKJ�SKaVS�� ^_S�m YIi c]^_aVHKZ�i QTSKiIYIJ�WlQeckQ aVHKJ�tFa(WKYIO_Z�ZPjKaVHKO_W J]Qec]jKYIJ�QT^_t
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Mean partial ACF for West Germany

v ^_UVHKJPY ��� ; ��{!c]aVt QTikj�i QTSKiIYIJhQTtFaVSKU�tFYIS7^_S � YIZgc\[�YIJPt QTSK>�� Z Y QTS @lQTJgc]^RQTO�QTH�c]a(iIaVJPJPY��
ORQec]^_aVS �

Qec�Q7ylQTZP^_Z@m aVJ @KJPYIWK^_i c]^_aVS ^_SKiIaVJ%@zaVJ]Qec]^_SKU c]jKYXZ%@lQec]^RQTO WKY
@zYISKWKYISKiIY�� �\Z�tFYIS�c]^_aVSKYIW��>c]jKY
WKY c]YIi c]^_aVS�aTmKi QTHKZ]QTO_^qc?>@^_Z WK^ #FiIHKOqc �sSKaTc<aVSKO9>�yzYIi QTHKZPY�aTmKO_aVSKU�c]^_tFYNORQTUVZ�yzY c f YIYISuY5A*@zaVZPHKJPY
c]aFJP^_ZPbFm QTi c]aVJPZMQTSKW W*>(^_SKUFaTm<c]jKY�Z%@zYIiI^ �li�i QTSKiIYIJhc?>7@zY��
� jKYIS�tFa(WKYIO_O_^_SKUuZ%@lQec]^RQTO_O9>�WKY
@zYISKWKYIS�c�WlQeckQ��lc]jKY�iIaVtFtFaVS ^_WKY QXaTm Zgc]a(ikjlQTZgc]^_i�^_SKWKY��

@zYISKWKYISKiIY�yzY c f YIYIS�aVyKZPYIJgpTQec]^_aVSKZ�^_Z�HKZPHlQTO_O9> SKaTcMQ�@ @KO_^_i QTyKO_Y�� 
MYISKiIY �x^qc�i QTS yzY�QTZPZPHKtFYIW
c]jlQecFZ%@lQec]^RQTOCHKSK^qc]Z O9>(^_SKU'iIO_aVZPYIJ c]a Y QTikj
aTc]jKYIJXQTJPY tFaVJPY QTO_^_bTY�c]jlQTS1c]jKaVZPY fhjK^_ikj
QTJPY
m HKJgc]jKYIJ�Q�@lQTJgc � T YIZ]QTU � 8�\KB � � � < JPYIZPZP^_YXQTSKW < jlQTS � 8�\ H \ � �>QTSKW < JPYIZPZP^_Y � 8�\#\#; � � @ � � 8 � �
Y5A*@KORQT^_S c]jKY ^_WKY Q aTm�Q Z%@lQec]^RQTO @KJPaVylQTyK^_O_^qc?>�WK^_Zgc]JP^_yKH�c]^_aVS0Qec�Y QTikj aTm c]jKYFUV^qpVYIS ZP^qc]YIZ�m aVJ
�*A�YIW c]^_tFY�� �

� jKYIJPYFQTJPY c f a WK^ ��YIJPYIS�c�tFa(WKYIO_O_^_SKU�Q�@ @KJPa�QTikjKYIZ�c]a;fCQTJPWKZ�c]jKY Z%@zYIiI^ �li Qec]^_aVS aTm ZPHKikj
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QU@KJPaVylQTyK^_O_^qc?>7tFY QTZPHKJPY����@SKY�^_Z\ylQTZPYIW�aVS�UVYIaVtFY c]JP^_i�tFa(WKYIO<QTZPZPHKtX@�c]^_aVSKZ\aVS�Q JPYIUVHKORQTJ
aVJ�^_JPJPYIUVHKORQTJ�UVJP^_W���iIaVSKZP^_WKYIJP^_SKUuc f aFZP^qc]YIZ�QTZ�SKYI^_UVj!yzaVJPZ�^qm�c]jKY >7ZPjlQTJPY�QuiIaVtFtFaVS7yzaVJPWKYIJ��
aVJ@^qm c]jKYI^_J@iIYIS�c]YIJPZ�O_^_Y�fh^qc]jK^_S'Q iIYIJgckQT^_S'WK^_ZgckQTSKiIYuaTm Y QTikj'aTc]jKYIJ�� �\Z�Y pVYIJE>�tFa(WKYIO �xc]jK^_Z
^_Z�aVSKO9>�QTS QecPc]YItX@�cCc]a WKY
@K^_i c�c]jKY�JPY QTO>HKSKWKYIJPO9>(^_SKU � iIaVJPJPYIORQec]^_aVS �NZgc]JPHKi c]HKJPY�aTm<c]jKY�WlQeckQ �

Ma;f Y pVYIJ�� WKY
@zYISKWK^_SKU aVS'c]jKYXS!HKtuyzYIJ�aTm�ZP^qc]YIZ�QTSKW aVS'c]jKY ZPjlQ�@zYXaTm�c]jKY Zgc]HKW*> JPYIUV^_aVS��
c]jK^_ZMQ�@ @KJPa�QTikj i QTS yzY�HKZPY m HKO �

� jKYMQTOqc]YIJPSlQec]^qpVY ��QTZN^_S�c]JPa(WKHKiIYIWXyK> T YIZ]QTU � 8�\KB � � �V^_Z c]a�yzYIUV^_Sufh^qc]j c]jKY�Y5AKQTtF^_SlQec]^_aVS
aTmlc]jKY @KJPaVylQTyK^_O_^qc?>�WK^_Zgc]JP^_yKH�c]^_aVS�aTm Q � �VUV^qpVYIS QTO_O!aTc]jKYIJ ZP^qc]YIZ aVS�c]jKY ORQecPc]^_iIY �e^_UVSKaVJP^_SKUhc]jKYI^_J
O_a(i Qec]^_aVS � � jK^_ZhQ�@ @KJPa�QTikj i QTS yzY�ZPYIYIS�QTZhQ @KJPaVylQTyK^_O_^_Zgc]^_i\Q�@ @KJPa�QTikj�QTSKW c]jKY�m HKO_O>iIaVSKWK^ �
c]^_aVSlQTO�WK^_Zgc]JP^_yKH�c]^_aVSKZ�m aVJhY pVYIJE>�ZP^qc]Y�i QTS�yzY�i QTO_iIHKORQec]YIW � �\mnc]YIS��x^qcMi QTS�yzY�QTZPZPHKtFYIW�c]jlQec
aVSKO9>XQ�m Y f ZP^qc]YIZ jlQ pVY@QTSX^_S��lHKYISKiIYMaVS QV@lQTJgc]^_iIHKORQTJ ZP^qc]Y � ��
MYISKiIY �!c]jKY � m HKO_O �<iIaVSKWK^qc]^_aVSlQTO
WK^_Zgc]JP^_yKH�c]^_aVS m aVJ�ZP^qc]Y ��WKY
@zYISKWKZXaVSKO9>0aVS c]jKaVZPY�� 
Ma;f Y pVYIJ���ZE>(tFtFY c]JE> aTm�c]jKY7iIaVJPJPYIORQ��
c]^_aVS t Qec]JP^ A0^_Z�aTmnc]YIS SKYIYIWKYIW1m aVJ�iIaVtX@KH�ckQec]^_aVSlQTO JPY QTZPaVSKZ�� fhjK^_ikj1i QTS1i QTHKZPY @KJPaVyKO_YItFZ
fhjKYIS0HKZP^_SKU c]jKY @KJPaVylQTyK^_O_^_Zgc]^_i�Q�@ @KJPa�QTikj � �\Oqc]jKaVHKUVj�c]jKYIZPYuc f a tFa(WKYIO_Z@QTJP^_ZPY�m JPaVt c f a
iIaVtX@KO_Y c]YIO9>0WK^ ��YIJPYIS�c�p(^_Y fhZ�� c]jKY > aTmnc]YIS O_Y QTW c]a�pVYIJE> ZP^_tF^_ORQTJ�WKY
@zYISKWKYISKiIY Zgc]JPHKi c]HKJPYIZ��
� jKY�Q�@ @KJPa�QTikj yK> T YIZ]QTU � 8�\KB � ��i QTS�QTO_ZPa yzY�ZPYIYIS�QTZhQTS Y5AKQTtX@KO_Y@aTm<c]jKY�fh^_WKYIJ�iIORQTZPZ�aTm
tF^ A�YIW���aVJ@J]QTSKWKaVt3Y���YIi c]Z�tFa(WKYIO_Z � T YIZgc �<{7@K^_YIUVYIO_jlQTOqc]YIJ�� � jKaVt QTZ�� QTSKW�T J]QM>(SKY 8�\#\#Y � �
[�YISKYIJ]QTO_^_GIYIWuO_^_SKY QTJ<tF^ A�YIW�tFa(WKYIO_Z � [VC�Z Z � aVJ UVYISKYIJ]QTO_^_GIYIWuO_^_SKY QTJ tFa(WKYIO_Z<fh^qc]juJ]QTSKWKaVt
Y���YIi c]Z�QTJPYXQ pVYIJE> UVYISKYIJ]QTO iIORQTZPZ�aTm tFa(WKYIO_Z�QTSKW'c]jKY >'i QTS yzY HKZPYIW0^_S0Q fh^_WKY J]QTSKUVY aTm
ZgckQec]^_Zgc]^_i QTO!^_S�m YIJPYISKiIY @KJPaVyKO_YItFZ�� `@HKY�c]aMc]jKY ^_S�c]JPa(WKHKi c]^_aVS�aTmlJ]QTSKWKaVt�Y���YIi c]Z���yzYIZP^_WKYIZ<c]jKY
�*A�YIW Y���YIi c]Z���c]jKY@Q�@ @KJPa�QTikj QTO_O_a;fhZ m aVJ�iIaVJPJPYIORQec]^_aVS aVJ�jKY c]YIJPaVUVYISKYIaVHKZCpTQTJP^RQTyK^_O_^qc?> QTtFaVSKU
c]jKY�WlQeckQ � � j!HKZ��xtF^ A�YIW tFa(WKYIO_ZCY5A(c]YISKW c]jKY�UVYISKYIJ]QTO_^_GIYIW O_^_SKY QTJCtFa(WKYIO_Z�yK> QTO_O_a;fh^_SKU�m aVJ
QutFaVJPY �lY5A�^_yKO_Y\Z%@zYIiI^ �li Qec]^_aVS�aTm�c]jKY�iIa;pTQTJP^RQTSKiIY\t Qec]JP^ AFaTm�c]jKY@YIJPJPaVJ c]YIJPtFZ�� � jKY@tFa(WKYIO
i QTS yzY�m aVJPtuHKORQec]YIW QTZ�m aVO_O_a;fhZ

Q � ��� � ��� � � 	 � ��� H �


MYIJPY � ��� iIaVSKZP^_Zgc]Z aTm(c]jKY �*A�YIW�Y���YIi c]Z��efhjKYIJPY QTZ ��� ^_SKiIaVJ%@zaVJ]Qec]YIZ>c]jKY J]QTSKWKaVt~Y���YIi c]Z�� � S
aVHKJ i QTZPY �ec]jKYIZPY�QTJPY Z%@lQec]^RQTO_O9>\Zgc]JPHKi c]HKJPYIW � � ^_Z�c]jKY WKYIZP^_UVS�t Qec]JP^ A�QTSKW � ^_Z>c]jKY @lQTJ]QTtFY c]YIJ
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pVYIi c]aVJ�aTm c]jKY J]QTSKWKaVt3Y���YIi c]Z�� � jKYIS0^_tX@KO9>(^_SKU�Q [�QTHKZPZP^RQTS'tFa(WKYIO_O_^_SKU�Q�@ @KJPa�QTikj ^qc�^_Z
Y QTZE>7c]aXZPjKa;f~c]jlQec

Q � [�QTH � � ��� � � pTQTJ � � � � � �1pTQTJ � � � � 	 � ��� \ �

vlJPaVt/c]jKYMWK^_Zgc]JP^_yKH�c]^_aVSXaTm Q ^_S ��� \�^qc�^_Z�iIO_Y QTJNc]jlQec�c]jKY �*A�YIW�Y���YIi c]Z YIS�c]YIJ�c]jKYMtFa(WKYIO
c]jKJPaVHKUVj�c]jKY�tFY QTS�aVSKO9>��sfhjKYIJPY QTZ c]jKY�J]QTSKWKaVt~Y���YIi c]Z<YIS�c]YIJ<aVSKO9>\c]jKJPaVHKUVj�c]jKY�iIa;pTQTJP^RQTSKiIY
t Qec]JP^ A � � m � � � QTSKW�pTQTJ � � ��� � � � �xc]jKY�UVYISKYIJ]QTO_^_GIYIW�O_^_SKY QTJ�tF^ A�YIW�tFa(WKYIO JPYIWKHKiIYIZ\c]a
QXUVYISKYIJ]QTO_^_GIYIW O_^_SKY QTJCtFa(WKYIO �

� jKY YIZgc]^_t Qec]^_aVS aTm c]jKY @lQTJ]QTtFY c]YIJPZ\m aVJ �*A�YIW0QTSKW'J]QTSKWKaVt Y���YIi c]Z�^_Z\tFaVJPYuWK^ #FiIHKOqc
^_S�c]jKYutF^ A�YIW�tFa(WKYIO<YIS�p(^_JPaVSKtFYIS�c ��c]jlQTS�^_S�UVYISKYIJ]QTO_^_GIYIW�O_^_SKY QTJMtFa(WKYIO_Z�� C�Y QTZgc�Z �!HlQTJPYIZ
YIZgc]^_t Qec]^_aVS�^_Z�SKa\O_aVSKUVYIJ>c]jKY�yzYIZgc tFY c]jKa(W � � ^qc]j�m JPY �!HKYIS�c]^_Zgc Q�@ @KJPa�QTikjKYIZ��VZgc]JPaVSKUMJPYIZgc]JP^_i��
c]^_aVSKZ QTJPYMSKYIYIWKYIW c]a�JPYIWKHKiIYMc]jKYMS!HKtuyzYIJ�aTm�@lQTJ]QTtFY c]YIJPZ�� � jKYIZPY@QTJPYhc]jKYIS�aVy�ckQT^_SKYIWXfh^qc]j
YIZgc]^_t Qec]YIW UVYISKYIJ]QTO_^_GIYIW O_Y QTZgcXZ �!HlQTJPYIZ��NZ�Q�A�^_tuHKt O_^_bTYIO_^_jKa(a(W aVJ JPYIZgc]JP^_i c]YIW t Q�A�^_tuHKt
O_^_bTYIO_^_jKa(a(W'tFY c]jKa(WKZuQTJPYX@KJPY m YIJPJPYIW c]a�QTS Y5A*@zYIi ckQec]^_aVS t Q�A�^_tF^_G Qec]^_aVS � L Z ��Q�@ @KJPa�QTikj �
� ZPjKaVJgc Y5A�iIHKJPZP^_aVS aTm�Q@m JPY �!HKYIS�c]^_ZgcCQTSlQTO9>(ZP^_Z aTm�Z%@lQec]^RQTOKO_^_SKY QTJ tFa(WKYIO_Z ^_ZNUV^qpVYISX^_SXZPYIi c]^_aVS
��� � � ; � � Y\J]Qec]jKYIJCHKZPYVZ < Z < c]YIikjKSK^��!HKYIZCm aVJ�c]jKY\YIZgc]^_t Qec]^_aVS aTm>c]jKY@J]QTSKWKaVt�Y���YIi c]Z��xQTZ
fh^_O_O>yzY�Y5A*@KORQT^_SKYIW ^_S7c]jKY�ZPYIi c]^_aVSKZ ��� � �98�QTSKW ��� � � � �

� aXtFa(WKYIO�c]jKY�Z%@lQec]^RQTO>WKY
@zYISKWKYISKiIY�Zgc]JPHKi c]HKJPY�f Y�SKYIYIW c]jKY�m aVO_O_a;fh^_SKU�WKY �lSK^qc]^_aVS7aTm Q
ZPY c\aTm SKYI^_UVj!yzaVJPZ�aTm ZP^qc]Y � �
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�7^_ZhQ SKYI^_UVj!yzaVJhaTm � � ���\ZNQ\ZP^_tX@KO_Y Y5AKQTtX@KO_Y�m aVJ ^_O_O_HKZgc]J]Qec]^_aVS�� Z�QTJPbTa;puikjlQT^_SKZ aTmlc]^_tFY ZPY��
JP^_YIZ c]jKYIaVJE>Xi QTS yzYMHKZPYIW � `@^_JPYIi c c]J]QTSKZgm aVJPt Qec]^_aVS >(^_YIO_WKZ c]jlQec�Y pVYIJE> ZP^qc]Y � � � 
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jlQTZ�c]jKY c f a�SKYI^_UVj!yzaVJPZ � � 8 QTSKW � �08�� � jKYXc f a YIWKUVYFZP^qc]YIZX8FQTSKW ��jlQ pVY aVSKO9>�aVSKY
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SKYI^_UVj!yzaVJ��C^ � Y�� � QTSKW � � 8�JPYIZ%@zYIi c]^qpVYIO9>�� � S c]jKY�Z%@lQec]^RQTO�iIaVS�c]Y5A(c �hQTS
Y5AKQTtX@KO_Y aVS Q
JPYIUVHKORQTJ � JPYIi ckQTSKUVHKORQTJ � ORQecPc]^_iIY@^_Z�^_O_O_HKZgc]J]Qec]YIW7^_S �lUVHKJPY ��� ���
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QTSKW � � 8 	 � � � �� � ��� � � � S c]jK^_ZMiIaVS�c]Y5A(c � ��� � ��8�^qm � � � �x^ � Y��lZPjlQTJPY�QXiIaVtFtFaVS yzaVJPWKYIJ��
QTSKW � aTc]jKYIJgfh^_ZPY��
v ^_UVHKJPY���� �0ZPjKa;fhZ c]jKY�iIaVJPJPYIORQec]^_aVSKZ fh^qc]j Z aVJ]QTS 
 Z � a;pVYIJ c]jKY�Zgc]HKW*> @zYIJP^_a(W m JPaVt

8�\ H�� c]a 8�\#\ H ���@SKY�i QTS ZPYIY�iIO_Y QTJPO9>Fc]jlQec�c]jKY�Z%@lQec]^RQTO�iIO_HKZgc]YIJP^_SKU m aVJCm YIt QTO_Y\O_HKSKUXi QTSKiIYIJ
^_S d F � c]YISKWKZ�c]a�^_SKiIJPY QTZPY a;pVYIJ�c]jKYX>VY QTJPZ�m JPaVt 8�\ H�� c]a(8�\#\ H � � jKY pTQTO_HKYIZ�aTm � � O_^_Y
yzY c f YIYIS � �98M^_SXc]jKYMyzYIUV^_SKSK^_SKU�aTm�c]jKYMZgc]HKW*>X@zYIJP^_a(WFQTSKW � � ��Qec c]jKYMYISKW � �,@zYIJPtuH�ckQec]^_aVS
c]YIZgc\ylQTZPYIW�aVS[Z aVJ]QTS 
 Z � i QTS yzY�iIaVSKZgc]JPHKi c]YIW�c]a c]YIZgchm aVJhZ%@lQec]^RQTO�QTH�c]a(iIaVJPJPYIORQec]^_aVS � � jKY
iIaVJPJPYIORQec]^_aVSKZ\m aVJ@c]jKYFd F ��WlQeckQ7ZPY c�a;pVYIJ 8�\ >VY QTJPZ @KJPa;pVY c]a yzY ZP^_UVSK^ �li QTS�c]O9>�WK^ ��YIJPYIS�c
m JPaVt � aVS�Q \ � ��O_Y pVYIO � � jKY�t Q�@KZ�aTmldMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ�O_HKSKUhi QTSKiIYIJ<^_S �lUVHKJPY � � �
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v ^_UVHKJPY ��� � � C�HKSKUXi QTSKiIYIJhQTtFaVSKUuf aVtFYIS7^_S d F � �x{7@lQec]^RQTO�QTH�c]a(iIaVJPJPYIORQec]^_aVSFfh^qc]j < �WF
tFa(WKYIO�QTSKW ZPtFa(aTc]jKYIW7fh^qc]j O_a;f YIZPZhiIHKJgpVY��

jlQ pVYFQTO_JPY QTW*> UV^qpVYIS QTS�^_SKWK^_i Qec]^_aVS m aVJMc]jK^_ZMc]YISKWKYISKi >�� Z aVJPYuZPa#@KjK^_Zgc]^_i Qec]YIW'Q�@ @KJPa�QTikjKYIZ
^_S�c]jKY�WK^_JPYIi c]^_aVS�aTm c]jKY�WKY c]YIi c]^_aVS�aTm iIO_HKZgc]YIJPZ\i QTS�yzY�m aVHKSKW�^_S ��SKaVJPJ���
MYIO_W�QTSKW FMQ��VYIJ
� ������� � � vlaVJCc]jK^_ZCc]jKYIZP^_Z��ljKa;f Y pVYIJ���Z aVJ]QTS 
 ZhiIaVJPJPYIORQec]^_aVSKZCZP^_tX@KO9> ZPYIJgpVY�QTZMQTS ^_SKWK^_i Qec]^_aVS
m aVJ�c]jKY�SKYIYIW aTm Z%@lQec]^RQTO>tFa(WKYIO_O_^_SKU��
� Y�yzYIUV^_S fh^qc]j�QTS'Q�@ @KO_^_i Qec]^_aVS aTm c]jKYuQTH�c]a��g[�QTHKZPZP^RQTS tFa(WKYIO � � jKY�m aVO_O_a;fh^_SKU tFa(W��

YIO_O_^_SKU�QTZPZPHKtX@�c]^_aVSufh^_O_O(yzY�t QTWKY m aVJ c]jKY�O_aVU�� c]J]QTSKZgm aVJPtFYIWuQTUVY�ZgckQTSKWlQTJPWK^_GIYIWXO_HKSKU�i QTSKiIYIJ
tFaVJgckQTO_^qc?> J]Qec]YIZ � WKYISKaTc]YIW yK> � � �CQTtFaVSKUuf aVtFYIS ^_S dMaVJgc]j[FhjK^_SKY � YIZgc @KjlQTO_^RQ

O_aVU � � � � � [�QTH ��� � ������ � � � 8��
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�\Z�tFYIS�c]^_aVSKYIW���c]jKYXWK^_Z%@zYIJPZP^_aVS @lQTJ]QTtFY c]YIJ�^_Z�tFa(WKYIO_O_YIW QTZ � �� � � � 	  � ��fhjK^_ikj0^_tX@KO_^_YIZ
c]jlQec@fh^qc]j'QTS'^_SKiIJPY QTZP^_SKU�S!HKtuyzYIJ@aTm SKYI^_UVj!yzaVJPZ �  � ��c]jKY�pTQTJP^RQTSKiIYuWKYIiIJPY QTZPYIZ�� � jKYuiIaVJ��
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JPYIZ%@zaVSKWK^_SKUXm HKSKi c]^_aVSlQTO>JPYIORQec]^_aVS�m aVJ � � i QTS yzY�WKYISKaTc]YIW�QTZMQTS a;pVYIJ]QTO_O�O_Y pVYIO � � �!@KO_HKZCc]jKY
^_SKWK^qp(^_WKHlQTO�Z%@lQec]^RQTO>J]QTSKWKaVtwY���YIi c]Z ���

� � � � � � ��� � � 8��
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�NJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVSKZCjlQ pVY�yzYIYIS�QTZPZP^_UVSKYIW c]a ��� � � � QTSKW � � QTZ�m aVO_O_a;fhZ
��� � [�QTH �

�
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� jKY tFY QTS aTmMc]jKY�[�QTHKZPZP^RQTS WK^_Zgc]JP^_yKH�c]^_aVS m aVJ�c]jKY Z%@lQec]^RQTOCJ]QTSKWKaVt Y���YIi c]Z��
�
��� ��^_Z iIaVS��

Zgc]JPHKi c]YIW�ylQTZPYIW�aVS c]jKY�QTZPZPHKtX@�c]^_aVS aTmNQXiIaVSKWK^qc]^_aVSlQTO�QTH�c]aVJPYIUVJPYIZPZP^qpVY�WK^_Zgc]JP^_yKH�c]^_aVS7aTm ��� �
UV^qpVYIS ^qc]Z�SKYI^_UVj!yzaVJP^_SKU ZP^qc]YIZ � � 
 ��� � �\Z�c]jKYFa;pVYIJ]QTO_ONtFY QTS0aTm c]jKY ��� ^_Z�SKaTc�WKY �lSKYIW��<c]jKY
tFa(WKYIO<Z%@zYIiI^ �li Qec]^_aVS'^_Z\^_tX@KJPa#@zYIJ�� � YuSKYIYIW Q�ZPHK^qckQTyKO_Y�ZPHKt�� c]a�� GIYIJPa iIaVSKZgc]J]QT^_S�c�aVS�c]jKY
Z%@lQec]^RQTOzJ]QTSKWKaVt�Y���YIi c]ZCc]auYISKZPHKJPY�^_WKYIS�c]^ �xQTyK^_O_^qc?>�� � S c]jK^_Z tFa(WKYIO ��c]jKYW@lQTJ]QTtFY c]YIJPZ aTm�c]jKY
^_S�pVYIJPZPY�[�QTtFt Q�WK^_Zgc]JP^_yKH�c]^_aVS �$! QTSKW " ! jlQ pVY�yzYIYIS ikjKaVZPYIS7c]a yzY@Y �!HlQTO�c]auaVSKY �lQTiIiIaVJPW��
^_SKUFc]a7{7@K^_YIUVYIO_jlQTOqc]YIJhY c@QTO � � ������� � � � jK^_ZM^_tX@KO_^_YIZhQFtFY QTS�QTSKW�pTQTJP^RQTSKiIY�aTmNaVSKY�� �\c]jKYIJ
Z%@zYIiI^ �li Qec]^_aVSKZXQTJPY @zaVZPZP^_yKO_Y �NZPHKikj
QTZuikjKa(aVZP^_SKU'yzaTc]j @lQTJ]QTtFY c]YIJPZuc]a'yzY � � � 8�� � S1c]jlQec
i QTZPY�c]jKY�tFY QTS�^_ZhY �!HlQTO�c]a[8��xyKH�cMc]jKY�pTQTJP^RQTSKiIY�JPYIZPHKOqc]Zhc]a yzYX8 ��� ��{7@K^_YIUVYIO_jlQTOqc]YIJ�Y c@QTO �
� ������� �@tFYIS�c]^_aVS0jKa;f Y pVYIJ�� c]jlQec�fh^qc]j Q tFY QTS0Y �!HlQTO c]a aVSKY �<c]jKYX@KJP^_aVJ�t QTZPZ�^_ZV@KORQTiIYIW
Q fCQM>'m JPaVt3GIYIJPa ��fhjKYIJPYXf YXY5A*@zYIi c�^qc@c]a O_^_Y�� � jK^_Z�i QTS O_Y QTW'c]a QTS0QTJgc]Y m QTi c]HlQTO Z%@lQec]^RQTO
Zgc]JPHKi c]HKJPY�� ��YIO_Z]QTO_OCQTSKW � QTbTY �lYIO_W � 8�\#\#\ � � @ � 8��78�� WK^_ZPiIHKZPZXc]jKY @KJP^_aVJuyzYIO_^_Y mhc]jlQec c]jKY
ZgckQTSKWlQTJPW�WKY p(^RQec]^_aVS aTm c]jKY�J]QTSKWKaVt Y���YIi c]Z\^_ZhiIYIS�c]YIJPYIW QTJPaVHKSKW � � � � �Kfh^qc]j�aVSKYV@zYIJPiIYIS�c
@KJP^_aVJ @KJPaVylQTyK^_O_^qc?>�aTmzyzYI^_SKU�ZPt QTO_O_YIJ<c]jlQTS � � � 8�aVJNORQTJPUVYIJ<c]jlQTS � � � ���\iIiIaVJPWK^_SKU�c]aVT JPYIZPO_a;f
QTSKW < ORQM>!c]aVS � 8�\#\#; � ��c]jKY < �WF~Zgc]JPHKi c]HKJPY�aTm<c]jKY�J]QTSKWKaVtwY���YIi c]ZMO_Y QTWKZCc]a QTS ^_tX@KJPa#@zYIJ
@KJP^_aVJCm aVJCc]jKY�^_S�c]YIJPiIY
@�chc]YIJPt �lQTZh^_tX@KO_YItFYIS�c]YIW�m aVJCc]jKYV@lQTJ]QTtFY c]YIJ � � �
� Y7jlQ pVY ikjKaVZPYIS
Q'yKHKJPS ^_S1aTm 8 � � ����� ^qc]YIJ]Qec]^_aVSKZ�� � jKY � ^_S!TCo@[�{ ZPaTmnc fCQTJPY HKZPYIZ

Q'tFa(WK^ �li Qec]^_aVS aTmMc]jKY [�^_yKyKZ Z]QTtX@KO_YIJ�c]a UVYISKYIJ]Qec]Y7c]jKY7ikjlQT^_SKZ�� � jKY JPYIZPHKOqc]^_SKU'tFY QTS
YIZgc]^_t Qec]YIZ QTJPY ylQTZPYIW aVS QTWKWK^qc]^_aVSlQTO � � ����� WKJ]Q fhZ m JPaVt�c]jKY @zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVS��;fh^qc]j Q
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8�\ H 8 � H � 8�\ H Y�� \ � 8�\#\*8 � \ �
tFY QTS Zgc �xWKY p � tFY QTS Zgc �lWKY p � tFY QTS Zgc �lWKY p �
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� QTyKO_Y ���98�� C�HKSKUFi QTSKiIYIJMQTtFaVSKU f aVtFYIS ^_S d F � ��� QTJ]QTtFY c]YIJhYIZgc]^_t Qec]YIZ�m aVJCc]jKY�[�QTHKZ��
ZP^RQTS Z%@lQec]^RQTO�tFa(WKYIO �

c]jK^_SKSK^_SKU�aTm�8 ��� � � jKYhtFa(WKYIO�jlQTZ yzYIYISFQ�@ @KO_^_YIWuc]a�c]jKJPYIY � �R>VY QTJNyKO_a(ikb!Z fh^qc]jK^_Suc]jKYhZgc]HKW*>
@zYIJP^_a(W��T^ � Y�� 8�\ H 8 � H � �78�\ H Y�� \ � �TQTSKW 8�\#\*8 � \ � � � jKY�QTSlQTO9>(ZP^_Z�@KJPa;p(^_WKYIZ tFY QTSuYIZgc]^_t Qec]YIZ m aVJ
c]jKY pVYIi c]aVJ aTmlZ%@lQec]^RQTO!J]QTSKWKaVt�Y���YIi c]Z��Vc]jKY a;pVYIJ]QTO_O(O_Y pVYIO � � QTSKW�c]jKY WK^_Z%@zYIJPZP^_aVS-@lQTJ]QTtFY c]YIJ
� � � QTyKO_Y ���98uWK^_Z%@KORQM>(Z\c]jKYuJPYIZPHKOqc]^_SKU�YIZgc]^_t Qec]YIZMm aVJMc]jKY @lQTJ]QTtFY c]YIJPZ � � QTSKW �1a;pVYIJ\c]jKY
c]jKJPYIY � �R>VY QTJ<yKO_a(ikb!Z�� � jKY O_Y pVYIO7@lQTJ]QTtFY c]YIJ � � ^_SKiIJPY QTZPYIZ a;pVYIJ<c]^_tFY �sfhjKYIJPY QTZ ^qc]Z<ZgckQTSKWlQTJPW
WKY p(^RQec]^_aVS JPYIt QT^_SKZCiIaVSKZgckQTS�c � � jKY�WK^_Z%@zYIJPZP^_aVS @lQTJ]QTtFY c]YIJ �0jlQTZ�yzYIYIS YIZgc]^_t Qec]YIW J]Qec]jKYIJ
iIaVSKZgckQTS�c]O9>�QTJPaVHKSKW � � � Y�m aVJ�c]jKYMc]jKJPYIY � �R>VY QTJ @zYIJP^_a(WKZ��Nv ^_UVHKJPY ��� Y�ZPjKa;fhZ c]jKY@ZPtFa(aTc]jKYIW
J]Qec]YIZ a;pVYIJNc]^_tFY �efhjK^_ikjFjlQ pVYhyzYIYISFylQTikb � c]J]QTSKZgm aVJPtFYIW c]a@c]jKYI^_JNaVJP^_UV^_SlQTO!ZPi QTO_Y��NL QTikjFt Q�@
WK^_Z%@KORQM>(Z�c]jKY ��� � �!HlQTS�c]^_O_YIZCfh^qc]jK^_S7c]jKY�iIaVJPJPYIZ%@zaVSKWK^_SKU @zYIJP^_a(W �
{(tFaVb!^_SKUF^_ZhyK> m QTJ�c]jKY�tFaVZgcM^_tX@zaVJgckQTS�cMJP^_ZPb�m QTi c]aVJ�m aVJMO_HKSKUFi QTSKiIYIJ�� � jKY�ZPtFaVb!^_SKU

yzYIjlQ p(^_aVJ�aTm�f aVtFYIS YIZ%@zYIiI^RQTO_O9>uWKY
@zYISKWKZCaVSXc]jKY\QTJPY Q�aTm�O_^qp(^_SKU�� �\Z WKYIZPiIJP^_yzYIW ^_SFikjlQ�@�c]YIJ
� � m Y f YIJuf aVtFYIS ^_S JPHKJ]QTOCQTJPY QTZ QTJPY�ZPtFaVbTYIJPZ��NfhjKYIJPY QTZuf aVtFYIS ^_S HKJPylQTS1O_^qp(^_SKU�QTJPY QTZ
jlQ pVY�QuUVJPY Qec]YIJ @KJPY pTQTO_YISKiIY�aTm<ZPtFaVb!^_SKU���
Ma;f Y pVYIJ��lWlQeckQuaVS7ZPtFaVb!^_SKU yzYIjlQ p(^_aVJ fh^qc]j c]jKY
jK^_UVj�Z%@lQec]^RQTO JPYIZPaVO_H�c]^_aVS�aTmNWK^_Zgc]JP^_i c]Z��xi QTSKSKaTc@yzY�aVy�ckQT^_SKYIW � ��Qem QTWlQTJMQTSKW � HKbTY > � 8�\#\#; �
@KJPa#@zaVZPY\c]auHKZPY\c]jKY@O_aVUVUVYIWU@za#@KHKORQec]^_aVSFWKYISKZP^qc?> aTm�c]jKY\ORQTJPUVYIZgcCiI^qc?>Xfh^qc]jK^_S Y pVYIJE>�Z%@lQec]^RQTO
HKSK^qc c]a@QTW 	PHKZgc m aVJ<HKJPylQTSK^_G Qec]^_aVS � 
Ma;f Y pVYIJ��!^_SudMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQhc]jKYIJPY�QTJPY t QTSK>
JPHKJ]QTO WK^_Zgc]JP^_i c]Zhfh^qc]j SKa ORQTJPUVY�iI^qc]^_YIZMQec@QTO_O � � a�Q pVaV^_W�QXyK^_SlQTJE> Z%@KO_^qcPc]^_SKUX^_S�c]aFJPHKJ]QTO<QTSKW
HKJPylQTS QTJPY QTZ��VQTZ<^_S �lUVHKJPY � � \��sf Y HKZPYCQMiIaVS�c]^_S!HKaVHKZ<iIa;pTQTJP^RQec]Y QTZ QhZPHKJPJPaVU�Qec]Y m aVJ<ZPtFaVb!^_SKU
yzYIjlQ p(^_aVJ�� � Y QTZPZPHKtFY�c]jKYuO_aVU�� c]J]QTSKZgm aVJPtFYIW[@za#@KHKORQec]^_aVS WKYISKZP^qc?>�aTmNc]jKYuWK^_Zgc]JP^_i c\^_S�c]jKY
�*A�YIW(>VY QTJ�aTm 8�\#\ � � WKYISKaTc]YIW yK> � � �\c]a JPY
@KJPYIZPYIS�c�c]jKY �VHKJPylQTSK^_iI^qc?> � aTm�Q7WK^_Zgc]JP^_i c � � Y
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4.9 − 5.7
5.7 − 6.6
6.6 − 7
7 − 7.3
7.3 − 8.7

5.9 − 6.7
6.7 − 8.2
8.2 − 8.8
8.8 − 9.2
9.2 − 11.2

7.9 − 8.9
8.9 − 10.8
10.8 − 11.3
11.3 − 11.8
11.8 − 12.5

v ^_UVHKJPY���� Y �OC�HKSKUMi QTSKiIYIJ QTtFaVSKUCf aVtFYIS�^_S�d F � �e{(tFa(aTc]jKYIW�J]Qec]YIZ<^_S 8�\ H 8 � H � �K8�\ H Y�� \ � �
8�\#\*8 � \ � �

HKZPY�c]jK^_Z�iIa;pTQTJP^RQec]Y\c]aX^_tX@KJPa;pVY\c]jKY�tFa(WKYIOzm aVJCO_HKSKU i QTSKiIYIJhtFaVJgckQTO_^qc?>FJ]Qec]YIZ�� � jKY�tFa(WKYIO
QTZPZPHKtX@�c]^_aVS7m aVJ � � i QTS yzY�Z%@zYIiI^ �lYIW�QTZ�m aVO_O_a;fhZ

� � � � � � � � � � � ��� � � 8��
	
	
	���� 	

� @KJP^_aVJP^lf Y@jlQ pVY@ikjKaVZPYIS � � � [�QTH � � �M8 ������� � ��fhjK^_ikj�JPYIZPHKOqc]Z ^_S�Q-@KJPa#@zYIJ�yKH�c �xQec @KJP^_aVJ
fh^qc]j ORQTJPUVY�pTQTJP^RQTSKiIY�� � jKY @KJP^_aVJ\Z%@zYIiI^ �li Qec]^_aVSKZ@m aVJ � � � ��� ��QTSKW � � QTJPYXQTZ�WKYIZPiIJP^_yzYIW aVS
@lQTUVYXY H � � jKYXJPYIZPHKOqc]^_SKU tFY QTS @lQTJ]QTtFY c]YIJ@YIZgc]^_t Qec]YIZ�fh^qc]j YIZgc]^_t Qec]YIW'ZgckQTSKWlQTJPW0WKY p(^RQ��
c]^_aVSKZhQTJPY�UV^qpVYIS ^_S7ckQTyKO_Y ��� � �
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8�\ H 8 � H � 8�\ H Y�� \ � 8�\#\*8 � \ �
tFY QTS Zgc �xWKY p � tFY QTS Zgc �lWKY p � tFY QTS Zgc �lWKY p �

� � � � \ � � � ; � � � \#\ � � ; � 8�� ; � � � ��H
� � � �98�� � � � � � �98�Y � � � � � �98�� � � � �

� � � � � � � ��� � � � � � � ��� � � � ; � � ���

� QTyKO_Y ��� � � C�HKSKUFi QTSKiIYIJMQTtFaVSKU f aVtFYIS ^_S d F � ��� QTJ]QTtFY c]YIJhYIZgc]^_t Qec]YIZ�m aVJCc]jKY�[�QTHKZ��
ZP^RQTS Z%@lQec]^RQTO�tFa(WKYIO�fh^qc]j iIa;pTQTJP^RQec]YW@za#@KHKORQec]^_aVS7WKYISKZP^qc?>��

� jKYMYIZgc]^_t Qec]YIWFO_Y pVYIO � � ^_Z iIO_Y QTJPO9> ^_SKiIJPY QTZP^_SKU�a;pVYIJ�c]jKY�c]jKJPYIY @zYIJP^_a(WKZ aTm>aVyKZPYIJgpTQec]^_aVS �
� jKYM^_S��lHKYISKiIYhaTmxc]jKYhZPHKJPJPaVU�Qec]YCm aVJNZPtFaVb!^_SKU�yzYIjlQ p(^_aVJNJPYIt QT^_SKZ JPYIORQec]^qpVYIO9>�iIaVSKZgckQTS�c�a;pVYIJ
c]^_tFY���v ^_UVHKJPY ��� B ZPjKa;fhZ@c]jKY tFY QTS'ZPtFa(aTc]jKYIW'tFaVJgckQTO_^qc?>7J]Qec]YIZ�^_S ��� � �!HlQTS�c]^_O_YIZ@a;pVYIJ
c]^_tFYFm aVJudMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ � < aVtX@lQTJPYIW c]a�c]jKY�ZPtFa(aTc]jKYIW t Q�@KZ�fh^qc]jKaVH�c�c]jKY
iIa;pTQTJP^RQec]Y �!f Y\i QTS�ZPYIYMc]jlQec�c]jKY\Y5A(c]JPYItFY\iIO_HKZgc]YIJPZ ^_SFc]jKYMZPaVH�c]j f YIZgc�aTm d F � jlQ pVY@yzYIYIS
yKJPaVbTYIS�H @ �
v ^_SlQTO_O9>��ef YMckQTbTY\Q�O_a(aVbuQec c]jKYMJPYIZP^_WKHlQTO_Z aTm�c]jKY\[�QTHKZPZP^RQTSFtFa(WKYIO_Z fh^qc]j QTSKWXfh^qc]jKaVH�c

iIa;pTQTJP^RQec]Y��Mv ^_UVHKJPY ��� H ZPjKa;fhZ\c]jKY�t Q�@ @zYIW�JPYIZP^_WKHlQTO_ZMZPjlQTWKYIW�^_S ��� ���!HlQTS�c]^_O_YIZhm aVJhc]jKY
tFa(WKYIO fh^qc]jKaVH�cuc]jKY @za#@KHKORQec]^_aVS0WKYISKZP^qc?> � O_Y mnc � �NQTSKW fh^qc]j c]jKY�iIa;pTQTJP^RQec]Y � JP^_UVj�c � � �@SKY
i QTS ZPYIY�iIO_Y QTJPO9>1c]jlQec c]jKY�J]QTSKUVY�aTm@c]jKY�JPYIZP^_WKHlQTO_Z ^_S c]jKY @KO_aTcFfh^qc]jKaVH�c iIa;pTQTJP^RQec]Y�O_^_YIZ
yzY c f YIYIS � � �98�QTSKW����98��(fhjKYIJPY QTZ�c]jKY@JPYIZP^_WKHlQTO_ZCaTm c]jKY�t Q�@�^_SKiIO_HKWK^_SKU�c]jKY�iIa;pTQTJP^RQec]Y\aVSKO9>
J]QTSKUVYFyzY c f YIYIS � 8�� � QTSKW(; ��vlHKJgc]jKYIJPtFaVJPY � c]jKYXZ%@lQec]^RQTONZgc]JPHKi c]HKJPY aTm c]jKYFt Q�@'fh^qc]jKaVH�c
c]jKYFiIa;pTQTJP^RQec]Y Zgc]^_O_O JPY pVY QTO_Z�iIO_HKZgc]YIJPZ�^_S'c]jKYFSKaVJgc]j0QTSKW0^_S'c]jKYXZPaVH�c]j aTmCd F � �>fhjKYIJPY QTZ
c]jKY�t Q�@ aTm<c]jKY�JPYIZP^_WKHlQTO_Z�^_SKiIO_HKWK^_SKUuc]jKY�iIa;pTQTJP^RQec]Y�QTJPY�Z%@lQec]^RQTO_O9> QechJ]QTSKWKaVt �

� ������� � � ������� � �	� � � � � � ���<}	�

�\S QTOqc]YIJPSlQec]^qpVY\tFa(WKYIO_O_^_SKU�Q�@ @KJPa�QTikj ^_Z�c]a HKZPY�Q �<aV^_ZPZPaVS tFa(WKYIOxc]auWKYIZPiIJP^_yzY@c]jKY@HKSKWKYIJ��
O9>(^_SKU pTQTJP^RQec]^_aVS7^_S WK^_ZPY QTZPY�JP^_ZPb��CLNZ%@zYIiI^RQTO_O9> fhjKYIS�c]jKY�S!HKtuyzYIJMaTm WKY Qec]j�i QTZPYIZ\^_ZhZPt QTO_O �
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4.4 − 5.3
5.3 − 6.5
6.5 − 7.2
7.2 − 7.8
7.8 − 9.3

5.5 − 6.1
6.1 − 7.8
7.8 − 8.9
8.9 − 9.9
9.9 − 12.2

7.6 − 8.4
8.4 − 10.1
10.1 − 11.2
11.2 − 12.8
12.8 − 13.8

v ^_UVHKJPY ��� B � C�HKSKU i QTSKiIYIJ�QTtFaVSKU f aVtFYIS
^_S
d F � �C{(tFa(aTc]jKYIW J]Qec]YIZFfh^qc]j iIa;pTQTJP^RQec]Y
HKJPylQTSK^_G Qec]^_aVS ^_S 8�\ H 8 � H � � 8�\ H Y�� \ � � 8�\#\*8 � \ � �

�<aV^_ZPZPaVS tFa(WKYIO_Z�jlQ pVYFc]jKY QTW�pTQTS�ckQTUVYXc]a�QTO_O_a;f%m aVJ�a;pVYIJ�� WK^_Z%@zYIJPZP^_aVS��<fh^qc]jKaVH�c�c]J]QTSKZgm aVJ��
t Qec]^_aVS'aTm�c]jKYXWlQeckQ � � S QTWKWK^qc]^_aVS�c]a7c]jKYXaVyKZPYIJgpVYIW iIaVHKS�c]Z�aTm i QTSKiIYIJ�tFaVJgckQTO_^qc?>�� � m aVJ
Y pVYIJE> ZP^qc]Y@f Y�SKYIYIW c]a i QTO_iIHKORQec]Y\c]jKY�Y5A*@zYIi c]YIW�S!HKtuyzYIJPZhaTm<WKY Qec]j i QTZPYIZ�� � � �lWKY
@zYISKWK^_SKU
aVS UVYISKWKYIJ QTSKW QTUVYhZgc]JPHKi c]HKJPY\aTm�c]jKYMHKSKWKYIJPO9>(^_SKU @za#@KHKORQec]^_aVS � vlaVJNZP^_tX@KO_^_iI^qc?>�f YMWK^_WFSKaTc
i QTO_iIHKORQec]Yuc]jKY Y5A*@zYIi c]YIW iIaVHKS�c]Z�ylQTZPYIW0aVS QTS0QTJgc]^ �liI^RQTO�@za#@KHKORQec]^_aVS�fh^qc]j QTS QTWKWK^qc]^_aVSlQTO
f YI^_UVj�c]^_SKU �KyKH�chaVS�c]jKY�ylQTZP^_Z�aTm c]jKY @za#@KHKORQec]^_aVS � � � � ^_S�Y QTikj ZP^qc]Y@aTm<c]jKY�Zgc]HKW*> QTJPY QuWK^ �
JPYIi c]O9>�� �\U�QT^_S f YMiIaVSKZP^_WKYIJ QTUVUVJPYIU�Qec]YIW � �R>VY QTJ yKO_a(ikb!Z�aTm>tFaVJgckQTO_^qc?>uQTSKWX@za#@KHKORQec]^_aVS��VO_^_bTY
^_SXc]jKYMQTH�c]a��g[�QTHKZPZP^RQTS tFa(WKYIO_O_^_SKU�Q�@ @KJPa�QTikj ��� YhaVy�ckQT^_S c]jKYMY5A*@zYIi c]YIW iIaVHKS�c]Z QTiIiIaVJPWK^_SKU



� 
 � 
 � ��� � ��� � � � � �	� ������� � 	 B�;

−2.1 − −0.8
−0.8 − −0.4
−0.4 − 0.1
0.1 − 1.3
1.3 − 4.1

−1.5 − −0.9
−0.9 − −0.2
−0.2 − 0.4
0.4 − 0.7
0.7 − 3

v ^_UVHKJPY ��� H � C�HKSKU i QTSKiIYIJ�QTtFaVSKU7f aVtFYIS ^_S0d F � � 8�\ H Y � 8�\#\ � � < aVtX@lQTJP^_ZPaVS aTm�c]jKY
JPYIZP^_WKHlQTO_Z�fh^qc]jKaVH�c � O_Y mnc � QTSKW fh^qc]j � JP^_UVj�c ��c]jKY�ZPHKJPJPaVU�Qec]Y@m aVJhZPtFaVb!^_SKU yzYIjlQ p(^_aVJ��

c]a

� � � � � �
� �� ��� � �� �� ��� � � � 8 ��� � ����� � ���98�Y �

vlaVO_O_a;fh^_SKU T JPYIZPO_a;f QTSKW < ORQM>!c]aVS � 8�\#\#; �Ff Y0iIaVSKZP^_WKYIJ Q J]QTSKWKaVt Y���YIi c]Z �<aV^_ZPZPaVS
tFa(WKYIO�m aVJCc]jKY�aVyKZPYIJgpVYIW�tFaVJgckQTO_^qc?>FiIaVHKS�c]Z�� � jKY�tFa(WKYIO>i QTS yzY�Z%@zYIiI^ �lYIW�QTZ

� ��� �<aV^ � � � � � � ���98�B��

fh^qc]j�c]jKY@SlQec]HKJ]QTO�O_^_SKb m HKSKi c]^_aVS�O_aVU � � � � ��O_aVU � � � � � � � � � � � ��� � �\ZCm aVJ�c]jKY�[�QTHKZPZP^RQTS
tFa(WKYIO �Vc]jKYhZPHKJPJPaVU�Qec]YCm aVJNZPtFaVb!^_SKU�yzYIjlQ p(^_aVJ � � � � ZPYIJgpVYIZCQTZ�Q�iIa;pTQTJP^RQec]Y @KJPaMA7>�� � jKYhpVYIi��
c]aVJ aTm>Z%@lQec]^RQTOlJ]QTSKWKaVt Y���YIi c]Z ��� ^_Z QTZPZP^_UVSKYIW�Q�[�QTH �

�
��� ��� �� � WK^_Zgc]JP^_yKH�c]^_aVS��!QTU�QT^_SX^_tX@KO9>(^_SKU

Q iIaVSKWK^qc]^_aVSlQTO>QTH�c]aVJPYIUVJPYIZPZP^qpVY�Zgc]JPHKi c]HKJPY��
�
��� ^_ZCc]jKY�QTJP^qc]jKtFY c]^_i\tFY QTS aTm<c]jKY�SKYI^_UVj!yzaVJP^_SKU

ZP^qc]YIZhaTm ��� �K^ � Y���aTm c]jKY�ZP^qc]YIZ�ZPjlQTJP^_SKUXQ iIaVtFtFaVS�yzaVJPWKYIJCfh^qc]j7ZP^qc]Y � ���\Z�^_S�c]jKY�[�QTHKZPZP^RQTS
tFa(WKYIO ��c]jKY�WK^_Z%@zYIJPZP^_aVS @lQTJ]QTtFY c]YIJ � �� ZPYIJgpVYIZ@QTZ\Q jK>7@zYIJ%@lQTJ]QTtFY c]YIJhm aVJ�c]jKY�Z%@lQec]^RQTO>J]QTS��
WKaVt3Y���YIi c]Z���� �� � � � 	  � ��fhjKYIJPY  � ^_ZMc]jKY S!HKtuyzYIJ@aTm SKYI^_UVj!yzaVJPZ@aTm�WK^_Zgc]JP^_i c � ��QTSKW � �
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tFY QTS Zgc �lWKY p �
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� QTyKO_Y ��� ; �DC�HKSKU�i QTSKiIYIJ�QTtFaVSKU@f aVtFYISX^_SXd F � ��� QTJ]QTtFY c]YIJNYIZgc]^_t Qec]YIZ m aVJ c]jKY �<aV^_ZPZPaVS
Z%@lQec]^RQTO>tFa(WKYIO�fh^qc]j iIa;pTQTJP^RQec]Y @za#@KHKORQec]^_aVS7WKYISKZP^qc?>��

^_Z@QTZPZP^_UVSKYIW'QTS�^_S�pVYIJPZPYX[�QTtFt Q @KJP^_aVJ��x^ � Y�� � � � � S�pK[�QTtFt Q � �$! � " ! � � � � ^_ZMUV^qpVYIS'Q �xQec
@KJP^_aVJ���fhjKYIJPY QTZ � � ^_ZhQTZPZP^_UVSKYIW�QF[�QTH � � �M8 ������� ��SKaVS�� ^_S�m aVJPt Qec]^qpVY @KJP^_aVJ��

B ���D2'�'�# *������� ����� 
O" �O *�� 

� Y\Q�@ @KO9>�c]jKY �<aV^_ZPZPaVSFtFa(WKYIO�c]a�O_HKSKU�i QTSKiIYIJ�tFaVJgckQTO_^qc?>uQTtFaVSKU@f aVtFYISF^_SFdMaVJgc]jUFhjK^_SKY
� YIZgc @KjlQTO_^RQum aVJCc]jKY � �R>VY QTJ @zYIJP^_a(W�m JPaVt�8�\ H Y�� \ � �
�Mmnc]YIJhQXyKHKJPS�� ^_S aTm 8 � � ����� ^qc]YIJ]Qec]^_aVSKZ
f Y jlQ pVY JPYIiIaVJPWKYIW�c]jKY @zaVZgc]YIJP^_aVJ �!HlQTS�c]^qc]^_YIZ\ylQTZPYIW'aVS � � ����� WKJ]Q fhZ@m JPaVt c]jKY @zaVZgc]YIJP^_aVJ
WK^_Zgc]JP^_yKH�c]^_aVS fh^qc]j Q�c]jK^_SKSK^_SKUuaTm 8 � � � jKY�JPYIZPHKOqc]^_SKU @lQTJ]QTtFY c]YIJ YIZgc]^_t Qec]YIZ�QTJPY@WK^_Z%@KORQM>VYIW
^_S7ckQTyKO_Y ��� ; �
� Y@jlQ pVY�i QTO_iIHKORQec]YIW c]jKY�` � < m aVJ�c]jKY@Z%@lQec]^RQTO �<aV^_ZPZPaVS7tFa(WKYIOxfh^qc]jKaVH�c c]jKY@iIa;pTQTJP^RQec]Y

@za#@KHKORQec]^_aVS WKYISKZP^qc?> c]a yzY��KY � � �78�\ � � jKYu` � < m aVJ�c]jKY�tFa(WKYIO ^_SKiIO_HKWK^_SKU c]jKY�YIZgc]^_t Qec]^_aVS
aTm\c]jKY @lQTJ]QTtFY c]YIJ � � QTZF^_S1ckQTyKO_Y ��� ; ^_Z � � ��� H �K; � � jKY JPYIWKHKi c]^_aVS aTmMc]jKY�` � < ZPjKa;fhZ
c]jKY ZPO_^_UVj�c]O9> ^_tX@KJPa;pVYIW �Kc�aTm c]jKY tFa(WKYIO c]a7c]jKYuWlQeckQ�HKZP^_SKU�c]jKY ZPHKJPJPaVU�Qec]Yum aVJ@ZPtFaVb!^_SKU
yzYIjlQ p(^_aVJ��
� Y fCQTS�c�c]a iIaVtX@lQTJPY c]jKY�Z%@lQec]^RQTOMZPtFa(aTc]jK^_SKU0aTm@c]jKY [�QTHKZPZP^RQTS QTSKW
c]jKY �<aV^_ZPZPaVS

tFa(WKYIO �hyzaTc]j ^_SKiIO_HKWK^_SKU0c]jKY'iIa;pTQTJP^RQec]Y @KJPaMA7>
m aVJ�ZPtFaVb!^_SKU yzYIjlQ p(^_aVJ�� � jKYIJPY m aVJPY �Mf Y
@KO_aTc�Q ZPa�i QTO_O_YIW @KJPaVylQTyK^_O_^qc?>�t Q�@0aTm c]jKYFYIZgc]^_t Qec]YIW0ZPtFa(aTc]jKYIW0J]Qec]YIZ�^_S'c]jKY�[�QTHKZPZP^RQTS
i QTZPY �NfhjK^_ikj1f Y7jlQ pVY�c]J]QTSKZgm aVJPtFYIW ylQTikb0c]a'^qc]Z�aVJP^_UV^_SlQTONZPi QTO_Y��0vlaVJ�c]jKY �<aV^_ZPZPaVS1WlQeckQ
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 � 
 � ��� � ��� � � � � �	� ������� � 	 B �

f Y i QTO_iIHKORQec]Y�c]jKY �!HKaTc]^_YIS�c@aTm aVyKZPYIJgpVYIW0QTSKW�Y5A*@zYIi c]YIW i QTZPYuiIaVHKS�c]Z���QFJ]Qec]Y�J]Qec]^_a i QTO_O_YIW
ZgckQTSKWlQTJPWK^_GIYIW tFaVJgckQTO_^qc?> J]Qec]^_a � { Z[F �

{ Z[F � � � �� � � � � 8��
	
	
	���� 	

� YMjlQ pVYMikjKaVZPYIS c]jKY � �R>VY QTJ @zYIJP^_a(W m JPaVt 8�\ H Y�c]aX8�\#\ � m aVJNc]jKYhiIaVtX@lQTJP^_ZPaVSFyzY c f YIYIS
c]jKYMQTH�c]a��g[�QTHKZPZP^RQTSXQTSKW c]jKYhQTH�c]a����<aV^_ZPZPaVSXtFa(WKYIO � v ^_UVHKJPY ��� \�ZPjKa;fhZ c]jKY \ � � �!HlQTS�c]^_O_YIZ
aTm c]jKY@JPYIZPHKOqc]^_SKU�tFY QTS�J]Qec]YIZ�QTSKW7J]Qec]Y\J]Qec]^_aVZ�m aVJ�c]jKY�[�QTHKZPZP^RQTS7QTSKW c]jKY �<aV^_ZPZPaVS7tFa(WKYIO �
� jKY�QTJPY QTZ>fh^qc]j�c]jKYNtFaVZgc Y5A(c]JPYItFY 8 � ��aTm!c]jKYNJ]Qec]YIZ<QTSKW�J]Qec]^_aVZ�jlQ pVY�yzYIYIS�iIaVO_aVJPYIW�yKORQTikb��
� jKYCc f a �lUVHKJPYIZ QTJPY ZP^_tF^_ORQTJ ^_S�c]jKYCZPYISKZPY�c]jlQec c]jKY >u^_SKWK^_i Qec]Y�jK^_UVjuO_HKSKU@i QTSKiIYIJ tFaVJgckQTO_^qc?>

5.5 − 10.5

10.5 − 12.2

0.5 − 1.3

1.3 − 1.6

v ^_UVHKJPY ��� \ � C�HKSKU i QTSKiIYIJ�QTtFaVSKU7f aVtFYIS ^_S0d F � � 8�\ H Y � 8�\#\ � � < aVtX@lQTJP^_ZPaVS aTm�c]jKY
WK^_Zgc]JP^_i c]Z�fh^qc]j c]jKY@jK^_UVjKYIZgcW8 � � aTm tFaVJgckQTO_^qc?>ufh^qc]j [�QTHKZPZP^RQTS�tFa(WKYIO � O_Y mnc ��QTSKW �<aV^_ZPZPaVS
tFa(WKYIO � JP^_UVj�c � �

^_S c]jKY WKYISKZPYIO9>,@za#@KHKORQec]YIW�QTJPY QTZ aTm d F � � 
Ma;f Y pVYIJ���c]jKY0WK^_Zgc]JP^_i c]Z�c]jKY > ^_WKYIS�c]^qm3> aTm
jlQ p(^_SKU c]jKY�jK^_UVjKYIZgcV8 � ��aTm<O_HKSKU i QTSKiIYIJhtFaVJgckQTO_^qc?>FQTJPY�SKaTchY5AKQTi c]O9> c]jKY�Z]QTtFY�� vlaVJ c]jKY
WK^_Zgc]JP^_i c]Z��@QTikjKYIS��x`�rHKZPZPYIO_WKaVJgm � < aVO_aVUVSKY �KQTSKW ��JPY m YIO_W�c]jKY�JPYIZPHKOqc]ZhQTJPY@c]jKY�Z]QTtFY@^_S7yzaTc]j
tFa(WKYIO_Z�� vlHKJgc]jKYIJPtFaVJPY � fh^qc]j [�QTHKZPZP^RQTS ZPtFa(aTc]jK^_SKU `@HK^_ZPyKHKJPU0QTSKWNZ raVSKikjKYISKUVORQTWKylQTikj
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QTJPY�^_WKYIS�c]^ �lYIW��KfhjKYIJPY QTZMfh^qc]j c]jKY �<aV^_ZPZPaVS�tFa(WKYIO LNZPZPYIS'QTSKW � H @ @zYIJgckQTO O_^_Y@fh^qc]jK^_S7c]jKY
jK^_UVjKYIZgc 8 � �5aTm<c]jKY�{ Z[F 
 Z��


Ma;f Y pVYIJ���c]jKY�HKZPY�aTmNYI^qc]jKYIJ\Q�[�QTHKZPZP^RQTS aVJ\Q �<aV^_ZPZP^_aVS�tFa(WKYIO �laVJ\QTUVY�� ZgckQTSKWlQTJPWK^_GIYIW
J]Qec]YIZhaVJ�c]jKY�{ Z[F 
 ZhJPYIZ%@zYIi c]^qpVYIO9>��xtuHKZgcMQTO_ZPaXyzY�ZPYIYIS m JPaVt c]jKY�Y
@K^_WKYItF^_aVO_aVUV^_Zgc @zaV^_S�c�aTm
p(^_Y f � � jKY�QTUVY�� ZgckQTSKWlQTJPWK^_GIYIW J]Qec]YIZ\QTJPY�Y QTZP^_YIJhc]aFi QTO_iIHKORQec]Y���vlaVJ�c]jKY�i QTO_iIHKORQec]^_aVS�aTm c]jKY
{ Z[F 
 Z�f Y SKYIYIW'c]jKY Y5A*@zYIi c]YIW0S!HKtuyzYIJ�aTm WKY Qec]j iIaVHKS�c]Z�� QTSKW0QTWKWK^qc]^_aVSlQTO<QTZPZPHKtX@�c]^_aVSKZ
iIaVSKiIYIJPSK^_SKU c]jKY-@za#@KHKORQec]^_aVS Zgc]JPHKi c]HKJPY��@vlHKJgc]jKYIJPtFaVJPY �x^qc\^_ZMiIaVtFtFaVS c]a HKZPY�c]jKY { Z[F 
 Z
aVSKO9>�m aVJ<J]QTJPY�Y pVYIS�c]Z��VfhjK^_ikj�O_HKSKU\i QTSKiIYIJ WKY Qec]j�i QTZPYIZNQTJPY�iIO_Y QTJPO9>�SKaTc � � jKY tFaVZgcD@za#@KHKORQTJ
Y5AKQTtX@KO_Y@m aVJ�QTS Q�@ @KO_^_i Qec]^_aVS aTm c]jKY �<aV^_ZPZPaVS tFa(WKYIO>ylQTZPYIW aVS�{ Z[F 
 Zh^_Z c]jKY�WlQeckQuZPY cMaVS
O_^ @
i QTSKiIYIJ�^_S {(iIaTc]ORQTSKW
fh^qc]j aVyKZPYIJgpVYIW i QTZPYIZ�pTQTJE>(^_SKU yzY c f YIYIS � QTSKW ;#\0m aVJFc]jKY ��Y
JPYIUV^_aVSKZCaTm {(iIaTc]ORQTSKW �NoMZP^_SKU�c]jKY�{ Z[F 
 Z m aVJ J]QTJPY@Y pVYIS�c]Zht QTbTYIZ c]jKY@JPYIZPHKOqc]Z tFaVJPY\JPaVyKHKZgc
fh^qc]j�JPYIZ%@zYIi c@c]a ZPt QTO_O>ikjlQTSKUVYIZ@^_S c]jKY�WlQeckQXfhjK^_ikj�i QTS�jlQ pVYuQFUVJPY Qec\^_S��lHKYISKiIY�� � S�aVHKJ
WlQeckQ�ZPY c]Z aVSFO_HKSKU�i QTSKiIYIJ QTSKW Zgc]aVt QTikj i QTSKiIYIJ��(jKa;f Y pVYIJ���c]jK^_Z @KJPaVyKO_YIt WKa(YIZ�SKaTc�a(iIiIHKJ��
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� S'c]jK^_Z@ZPYIi c]^_aVS QTS QTWKWK^qc]^_aVSlQTO Z%@lQec]^RQTO tFa(WKYIO_O_^_SKUFQ�@ @KJPa�QTikj0QTSKW'^qc]Z�Q�@ @KO_^_i Qec]^_aVS c]a c]jKY
WlQeckQhZPY c fh^_O_OTyzYNWK^_ZPiIHKZPZPYIWu^_S�yKJP^_Y m�� � c ^_Z Q�ZP^_tX@KO_^ �li Qec]^_aVS\aTm(c]jKY tFaVZgc UVYISKYIJ]QTO�iIaVJPJPYIORQec]^_aVS
Zgc]JPHKi c]HKJPYhJPYIZPHKOqc]^_SKU@^_S Q@iIaVSKWK^qc]^_aVSlQTO�QTH�c]aVJPYIUVJPYIZPZP^qpVYhQ�@ @KJPa�QTikj��Vc]jKYCZ%@lQec]^RQTO�O_^_SKY QTJ<tFa(WKYIO
� {*C�Z � ��� c�^_ZCQutFa(WKYIOzaTm�c]jKY@iIORQTZPZCaTm<UVYISKYIJ]QTO_^_GIYIW�O_^_SKY QTJ�tFa(WKYIO_Z��!c]jlQec�^_SKiIaVJ%@zaVJ]Qec]YIZ�c]jKY
iIaVJPJPYIORQec]^_aVS'Zgc]JPHKi c]HKJPYXaTm c]jKYXWlQeckQ�c]jKJPaVHKUVj Q7Z%@zYIiI^ �lYIW0iIa;pTQTJP^RQTSKiIY t Qec]JP^ A � � UVYISKYIJ]QTO
m aVJPtwaTm<c]jKYIZPY�tFa(WKYIO_ZC^_Z
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ZPY
@lQTJ]Qec]^_SKU�c]jKYhO_Y pVYIO_ZNaTmzpTQTJP^RQec]^_aVSu^_SFQTJPY Q�Z%@zYIiI^ �lihORQTJPUVYCZPi QTO_YCpTQTJP^RQec]^_aVS � � QTSKWF^_^_W �eJ]QTS��
WKaVt%YIJPJPaVJPZ�� � � [�QTH � � � ����� � QTiIiIaVHKS�c]^_SKU\m aVJ<c]jKY ZPt QTO_O!ZPi QTO_Y pTQTJP^RQec]^_aVS � � jKY�ZPt QTO_O!ZPi QTO_Y
pTQTJP^RQec]^_aVS'i QTS yzYXtFa(WKYIO_O_YIW ^_S WK^ ��YIJPYIS�cuQ�@ @KJPa�QTikjKYIZ�� Y�� U�� Q iIaVSKWK^qc]^_aVSlQTO � Q ZP^_tuHKOqckQTSKY��
aVHKZ�� aVJ�Q tFa;p(^_SKU Q pVYIJ]QTUVY�Q�@ @KJPa�QTikj � �\U�QT^_S���f Y ^_tX@KO9>�Q iIaVSKWK^qc]^_aVSlQTONQTH�c]aVJPYIUVJPYIZPZP^qpVY



� 
 � 
 � ��� � ��� � � � � �	� ������� � 	 B#B

Zgc]JPHKi c]HKJPY �KfhjK^_ikj�YIS�c]YIJPZ�^_S c]jKY\tFa(WKYIOxc]jKJPaVHKUVj c]jKY@Z%@zYIiI^ �li\c?>7@zY@aTm iIa;pTQTJP^RQTSKiIY\t Qec]JP^ A �
� � t QM> yzYhiIaVSKZgckQTS�c aVJ�Q�O_^_SKY QTJNtFa(WKYIO�fh^qc]jFiIa;pTQTJP^RQec]YIZ�� � YMjlQ pVYMZPY c H @Xc]jKYhWK^_Z%@zYIJPZP^_aVS
t Qec]JP^ A�m aVO_O_a;fh^_SKU ��QTO_HKGISK>�� � YIU�Q�� < QTJPWKaVZPa �xQTSKW�{(jKYIO_O9> � 8�\#\ H � � @ ��8 ��H QTZ

� � ��� � � ��� � � 
 � 	 � ���98 H �
� QTSKW � QTJPY�ZPi QTORQTJ @lQTJ]QTtFY c]YIJPZ��zYIZgc]^_t Qec]YIW�^qc]YIJ]Qec]^qpVYIO9> QTO_aVSKUXfh^qc]j�JPYIUVJPYIZPZP^_aVS�iIa(Y m �

�liI^_YIS�c]ZMaTm<c]jKY�[VC�Z � � ^_ZhQ f YI^_UVj�c]YIW SKYI^_UVj!yzaVJ�t Qec]JP^ A �(c]jlQechiIaVSKZP^_Zgc]ZhaTm<c]jKY�QTZPZPHKtFYIW
SKYI^_UVj!yzaVJPjKa(a(WFZgc]JPHKi c]HKJPY�� � jKY\iIa;pTQTJP^RQTSKiIYMaTm ���98 H ^_Z�Q�Z%@zYIiI^RQTOxi QTZPY\aTm�c]jKY\iIORQTZPZ�aTm>tFaVJPY
UVYISKYIJ]QTO�Z%@lQec]^RQTO iIa;pTQTJP^RQTSKiIYXm HKSKi c]^_aVSKZ�WKYIZPiIJP^_yzYIW yK> ���98 ��� � ^qc]j0c]jK^_Z�ZP^_tX@KO_^ �li Qec]^_aVS'^qc
^_Z @zaVZPZP^_yKO_Y�c]a aVy�ckQT^_S�c]jKY @lQTJ]QTtFY c]YIJ@YIZgc]^_t Qec]YIZ\c]jKJPaVHKUVj0Q m JPY �!HKYIS�c]^_Zgc�YIZgc]^_t Qec]^_SKU�Q�@��
@KJPa�QTikjXHKZP^_SKU@UVYISKYIJ]QTO_^_GIYIWuO_Y QTZgc Z �!HlQTJPYIZ�� � jKY @lQTJ]QTtFY c]YIJPZ aTmxZPt QTO_O(ZPi QTO_YCQTSKW ORQTJPUVY ZPi QTO_Y
pTQTJP^RQec]^_aVS7^_S�c]YIJ]QTi c ��fhjK^_ikj ^_ZCfhjK>7c]jKY�tFa(WKYIO>^_Z �KcPc]YIW ^qc]YIJ]Qec]^qpVYIO9>��
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� jKY�O_aVU�� c]J]QTSKZgm aVJPtFYIW�QTUVY\ZgckQTSKWlQTJPWK^_GIYIW7J]Qec]YIZCm aVJ�c]jKY\c]jKJPYIY �KpVYW>VY QTJ�yKO_a(ikb!ZCjlQ pVY�yzYIYIS
Y5AKQTtF^_SKYIWFfh^qc]j JPYIZ%@zYIi c c]a�O_HKSKU�i QTSKiIYIJ QTtFaVSKU�f aVtFYIS ^_S dMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ � � �
^_ZhtFa(WKYIO_O_YIW7QTZMQ O_^_SKY QTJ m HKSKi c]^_aVS aTm<c]jKY�^_S�c]YIJPiIY
@�cMc]YIJPt QTSKW7c]jKY�iIa;pTQTJP^RQec]Y�QTZ�m aVO_O_a;fhZ��
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� jKY�O_aVU�� c]J]QTSKZgm aVJPtFYIWU@za#@KHKORQec]^_aVS WKYISKZP^qc?>�aTm 8�\#\ ��jlQTZ�QTU�QT^_S�yzYIYIS HKZPYIW QTZ�Q�iIa;pTQTJP^RQec]Y��
� jKY�S!HKtuyzYIJMaTm SKYIiIYIZPZ]QTJE>�^qc]YIJ]Qec]^_aVSKZ�O_^_YIZ�yzY c f YIYIS H QTSKW�8#8�m aVJ�c]jKYIZPY�WlQeckQ � � QTyKO_Y ��� �
UV^qpVYIZuc]jKY�JPYIZPHKOqc]Z�m aVJ�c]jKY �KcPc]YIW1Z%@lQec]^RQTO�O_^_SKY QTJ�tFa(WKYIO � � jKY7ZPi QTORQTJ � ^_ZuQ�tFY QTZPHKJPY�aTm
Z%@lQec]^RQTO iIaVJPJPYIORQec]^_aVS��>QTZ�WKYIZPiIJP^_yzYIW0^_S Y �!HlQec]^_aVS ���98 H � � jKYXJPYIZPHKOqc]Z�aTm�c]jKY Z%@lQec]^RQTO O_^_SKY QTJ
tFa(WKYIOhiIaVtX@lQTJPYIW c]a0c]jKaVZPY aVy�ckQT^_SKYIW fh^qc]jNTCQM>VYIZP^RQTS
^_S�m YIJPYISKiIY�^_S ckQTyKO_Y���� � QTJPY pVYIJE>
ZP^_tF^_ORQTJ�� � jKY�YIZgc]^_t Qec]YIW O_Y pVYIO � � ^_ZC^_SKiIJPY QTZP^_SKUXa;pVYIJCc]^_tFY �(fhjKYIJPY QTZhc]jKY @lQTJ]QTtFY c]YIJ � � ^_Z
QTO_tFaVZgc�iIaVSKZgckQTS�c �

� aMiIaVSKiIO_HKWKY �ec]jKY�Z%@lQec]^RQTO�O_^_SKY QTJ�tFa(WKYIO�JPY �!HKYIZgc]ZNQhZP^_tX@KO_^ �li Qec]^_aVS@aTm�c]jKY�tFaVJPY UVYISKYIJ]QTO
iIa;pTQTJP^RQTSKiIYMt Qec]JP^ AuaTm�c]jKYWZ�QTJPbTa;pXJ]QTSKWKaVt �lYIO_W Q�@ @KJPa�QTikjFWKYIZPiIJP^_yzYIW ^_S ���98 ��� 
Ma;f Y pVYIJ��
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� QTyKO_Y ��� ��� C�HKSKUFi QTSKiIYIJMQTtFaVSKU f aVtFYIS ^_S d F � ��� QTJ]QTtFY c]YIJhYIZgc]^_t Qec]YIZ�m aVJCc]jKY�[�QTHKZ��
ZP^RQTS Z%@lQec]^RQTO�O_^_SKY QTJCtFa(WKYIO �

c]jKYuQTZPZPHKtX@�c]^_aVS�aTmNY �!HlQTO pTQTJP^RQTSKiIYIZ\aTm c]jKY�ZP^qc]Y�Z%@zYIiI^ �li�aVyKZPYIJgpTQec]^_aVSKZMZPYIYItFZ\c]a yzY�JPY Q��
ZPaVSlQTyKO_Y@^_S c]jK^_ZCQ�@ @KO_^_i Qec]^_aVS���ZP^_SKiIY@i QTSKiIYIJ�J]Qec]YIZCQTZ f YIO_O>QTZCHKSKWKYIJPO9>(^_SKU @za#@KHKORQec]^_aVSFZP^_GIYIZ
WKa@SKaTc WK^ ��YIJ pVYIJE>�tuHKikjuyzY c f YIYIS c]jKY ZP^qc]YIZ�� vlHKJgc]jKYIJPtFaVJPY �e^qc ^_Z QTO_ZPa @KORQTHKZP^_yKO_YNc]a@QTZPZPHKtFY
c]jlQec\aVSKO9>7SKYI^_UVj!yzaVJP^_SKU ZP^qc]YIZM^_S��lHKYISKiIY�Y QTikj�aTc]jKYIJ��KfhjK^_ikj�^_Z�c]jKY 	PHKZgc]^ �li Qec]^_aVS7m aVJhHKZP^_SKU
QX@lQTJgc]^_iIHKORQTJhSKYI^_UVj!yzaVJPjKa(a(W t Qec]JP^ A � � � c]jKYIS�QTi c]Z@QTZ\QFJPYIUVJPYIZPZP^_aVS @lQTJ]QTtFY c]YIJhm aVJ�c]jKY
WKYIUVJPYIY�aTm Z%@lQec]^RQTO>^_S��lHKYISKiIY��
oMZP^_SKUUTCQM>VYIZP^RQTS�tFY c]jKa(WKZ��l^qcM^_Z @zaVZPZP^_yKO_Y@c]aFYIZgc]^_t Qec]Y � QTSKW � � �\WKWK^qc]^_aVSlQTO�c]a �*A�YIW

iIa;pTQTJP^RQec]Y�Y���YIi c]Z��xZP^qc]Y�Z%@zYIiI^ �li�J]QTSKWKaVtwY���YIi c]ZMi QTS yzY�YIZgc]^_t Qec]YIW �
v ^_SlQTO_O9>��K^qc\JPYIt QT^_SKZhc]a tFYIS�c]^_aVS c]jlQecMc]jKY�Z%@lQec]^RQTO O_^_SKY QTJMtFa(WKYIO<QTZ @KJPYIZPYIS�c]YIW ^_S c]jKY

[VC�Z YIS�p(^_JPaVSKtFYIS�c�SKYIYIWKZ@c]jKYuQTZPZPHKtX@�c]^_aVS�aTm Q7[�QTHKZPZP^RQTS�aVyKZPYIJgpTQec]^_aVS�tFa(WKYIO � 
MYISKiIY �
@zaVZPZP^_yKO9> tFaVJPY@Q�@ @KJPa#@KJP^RQec]Y\tFa(WKYIO_Z ^_S�aTc]jKYIJ�Q�@ @KO_^_i Qec]^_aVSKZ��!ZPHKikj�QTZ �<aV^_ZPZPaVS7tFa(WKYIO_ZCQTJPY
SKaTchm Y QTZP^_yKO_Y��
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� jKYIS�tFa(WKYIO_O_^_SKU�WlQeckQ WKY
@zYISKWKYIS�c@aVS Z%@lQTiIY�QTSKW c]^_tFY ��^qchyzYIiIaVtFYIZhiIO_Y QTJCc]jlQechZPY
@lQTJ]Qec]Y
Q�@ @KJPa�QTikjKYIZ\m aVJMQ c]YItX@zaVJ]QTO QTSKW�QXZ%@lQec]^RQTO<QTSlQTO9>(ZP^_ZMQTJPY�SKaTc\Z]Qec]^_Zgm QTi c]aVJE>�� � jK^_ZMikjlQ�@�c]YIJ
WKY QTO_Z fh^qc]j1c]jKY iIaVtuyK^_SKYIW QTSlQTO9>(ZP^_Z aTmMc]YItX@zaVJ]QTO�QTSKW Z%@lQec]^RQTOCWKY
@zYISKWKYISKiIY�Zgc]JPHKi c]HKJPYIZ��
fhjK^_ikj O_Y QTWKZ@c]a�QTS0^_SKiIJPY QTZPYIW0iIaVtX@KO_Y5A�^qc?>�aTm�c]jKYFtFa(WKYIO � � jKYFJPYIZPHKOqc]Z�aVy�ckQT^_SKYIW ^_S'c]jKY
m aVJPYIUVaV^_SKU ikjlQ�@�c]YIJFfh^_O_OCyzY HKZPYIW�� fhjKYIJPY f Y�jlQ pVY O_Y QTJPSKYIW m JPaVt c]jKY @KHKJPYIO9>1c]YItX@zaVJ]QTO
QTSKW @KHKJPYIO9> Z%@lQec]^RQTO QTSlQTO9>(ZPYIZ�� � Y�QT^_twc]a�Q�@ @KO9>7c]jKY�tFa(WKYIO>c]a Zgc]aVt QTikj�i QTSKiIYIJ@QTtFaVSKU
tFYIS7QTSKW�f aVtFYIS�^_S7[�YIJPt QTSK>Fa;pVYIJ c]jKY 8�� >VY QTJCaVyKZPYIJgpTQec]^_aVS @zYIJP^_a(WFm JPaVt 8�\KB�Y�c]a 8�\#\ �
� [�YIJPt QTSK>0WlQeckQ � ��v ^_UVHKJPY � �98 UV^qpVYIZ QTS ^_WKY Q�aTmCc]jKY�JPYIORQec]^qpVY ikjlQTSKUVYIZuaTm�c]jKY �!HK^_S�c]^_O_YIZ
aTmhZgc]aVt QTikj1i QTSKiIYIJ QTtFaVSKU�tFYIS a;pVYIJuc]^_tFY�� � S c]jKY ZPaVH�c]j1aTm\[�YIJPt QTSK> c]jKY�J]Qec]YIZ QTJPY
iIaVSKZgckQTS�c]O9>�jK^_UVj � � S�c]jKY SKaVJgc]j��TjKa;f Y pVYIJ���c]jKYIJPY ^_Z QMiIO_Y QTJ<JPYIORQec]^qpVY�^_SKiIJPY QTZPY �VYIZ%@zYIiI^RQTO_O9>�^_S
c]jKY\JPYIUV^_aVSFaTm {(ikjKO_YIZgfh^_U���
MaVO_Zgc]YI^_S � � YMHKZPY@Q�m JPY �!HKYIS�c]^_ZgcCQ�@ @KJPa�QTikj�ylQTZPYIW aVS t Q�A�^_tuHKt
O_^_bTYIO_^_jKa(a(W QTSKW Q TCQM>VYIZP^RQTS1Q�@ @KJPa�QTikj c]a YIZgc]^_t Qec]YFQTH�c]a(iIaVJPJPYIORQec]^_aVS @lQTJ]QTtFY c]YIJPZ�aTm c]jKY
Z%@lQec]^_a�� c]YItX@zaVJ]QTO�tFa(WKYIO �
vlHKJgc]jKYIJPtFaVJPY ��f Y�HKZPY�c]jKY�WlQeckQ ZPY cMaVS O_HKSKU i QTSKiIYIJ\QTtFaVSKUuf aVtFYIS ^_S d F � � d F �

WlQeckQ ��m aVJFQ'Z%@lQec]^_a�� c]YItX@zaVJ]QTOCQTSlQTO9>(ZP^_Z�� �\Z c]jKY aVyKZPYIJgpTQec]^_aVS @zYIJP^_a(W ^_Z 8�\ >VY QTJPZ���QTSKW
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v ^_UVHKJPY�� �98�� {!c]aVt QTikj i QTSKiIYIJNQTtFaVSKU@tFYISu^_Suc]jKYCJPYIUV^_aVSKZ aTm�[�YIJPt QTSK>�� FhYIORQec]^qpVY ikjlQTSKUVYIZ
aTm c]jKY�J]Qec]YIZha;pVYIJ�c]^_tFY��

f Y jlQ pVY � � Z%@lQec]^RQTOCHKSK^qc]Z���iIaVtX@KH�c]^_SKU�c]^_tFYIZ ^_S c]jKY O_^_bTYIO_^_jKa(a(W1Q�@ @KJPa�QTikj
QTJPY7ORQTJPUVYIO9>
^_SKiIJPY QTZPYIW��lQTSKW7jKYISKiIY@c]jKY\m JPY �!HKYIS�c]^_ZgchQ�@ @KJPa�QTikj7^_Z ^_S�m Y QTZP^_yKO_Y�� � jKYIJPY m aVJPY ��f Y�HKZPY�ZPaVO_YIO9>
TCQM>VYIZP^RQTSu^_S�m YIJPYISKiIY�c]aMYIZgc]^_t Qec]Y c]jKY�HKSKb!SKa;fhS @lQTJ]QTtFY c]YIJPZ QTSKW-@zYIJgm aVJPt�tFa(WKYIO�ZPYIO_YIi c]^_aVS
QTiIiIaVJPWK^_SKU c]aXc]jKY�` � < �

�Cc c]jKY YISKW$aTm�c]jKY0ikjlQ�@�c]YIJ f Y0iIaVtX@lQTJPY�c]jKY JPYIZPHKOqc]Z aTm�c]jKY0O_^_bTYIO_^_jKa(a(W QTSKW c]jKY
TCQM>VYIZP^RQTS�Q�@ @KJPa�QTikj m aVJ�Zgc]aVt QTikj�i QTSKiIYIJ�� LNtX@KjlQTZP^_Z�fh^_O_O>yzYV@KH�c\aVS c]jKY�iIaVtX@lQTJP^_ZPaVS aTm
c]jKYV@lQTJ]QTtFY c]YIJhYIZgc]^_t Qec]YIZCfh^qc]j ZPH @ @zaVJgc]YIW J]QTSKUVY �xQTSKW aVS iIaVtX@KH�ckQec]^_aVSlQTO>QTZ%@zYIi c]Z��
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� SXc]jKY �lJPZgc�ZPYIi c]^_aVSXaTm�ikjlQ�@�c]YIJ �@f YMjlQ pVYhWKYIZPiIJP^_yzYIWXc]jKYhQTH�c]aVJPYIUVJPYIZPZP^qpVYhZgc]JPHKi c]HKJPYMaTmxc]jKY
c]YItX@zaVJ]QTOKiIaVtX@zaVSKYIS�c aTmxc]jKYhZgc]aVt QTikjXi QTSKiIYIJ�QTSKW c]jKYhO_HKSKU�i QTSKiIYIJ WlQeckQ�ZPY c � � jKYIJPY m aVJPY �
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Y5AKQTtF^_SKYIW�^_S�{(ikjlQTikj � ������� � � �\iIiIaVJPWK^_SKUXc]a 
\QTO_O QTSKW 
MY >(WKY � 8�\ H�� � �!@ �O8���Y��x^qchi QTS�yzY
ZPjKa;fhS c]jlQec�c]jKY Z[C YIZgc]^_t Qec]aVJ�^_Z�QTZE>(tX@�c]aTc]^_i QTO_O9>�SKaVJPt QTO ��iIaVSKZP^_Zgc]YIS�c �NQTSKW ZPH #FiI^_YIS�c �
Y pVYIS ^_S�c]jKYui QTZPYuaTm WKY
@zYISKWKYIS�c�aVyKZPYIJgpTQec]^_aVSKZ�� 
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b!SKa;fhS @lQTJ]QTtFY c]YIJPZ�� �\ZXc]jKY �!HlQTZP^ ��dMY f�c]aVS
tFY c]jKa(W ^_ZXYISKWlQTSKUVYIJPYIW
c]a(@KJPa;p(^_WKY O_a(i QTO
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Z%@lQec]^_a�� c]YItX@zaVJ]QTOlZgckQec]^_aVSlQTJE>FiIa;pTQTJP^RQTSKiIYMm HKSKi c]^_aVSKZ ^_SFc]jKY@iIaVS�c]Y5A(c�aTmO@zaV^_S�c ZPaVHKJPiIY@WlQeckQ��
aVJhUVYIaVZgckQec]^_Zgc]^_iIZ��
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i QTSKSKaTcMyzY�YIZgc]^_t Qec]YIW HKZP^_SKU c]jKY-Z[C tFY c]jKa(W �
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MYIO_W QTSKW T YIZ]QTU � 8�\#\ H � �
fhjKYIJPY�c]jKY�S!HKtuyzYIJ aTm�i QTSKiIYIJ WKY Qec]jKZ�^_Z QTZPZPHKtFYIW
c]a0m aVO_O_a;f Q0yK^_SKaVtF^RQTOCWK^_Zgc]JP^_yKH�c]^_aVS
WKY
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tFa(WKYIO_Z @KJPYIZPYIS�c]YIW7c]jKYIJPY@QT^_t/m aVJ c]jKY@QTW 	PHKZgc]tFYIS�cCaTm�HKSKtFY QTZPHKJPYIW�Z%@lQec]^RQTOxiIa;pTQTJP^RQec]YIZ p(^RQ
J]QTSKWKaVt Y���YIi c]Z�� QTSKW fh^qc]j Q�ZPHKJPJPaVU�Qec]Y m aVJ�ZPtFaVb!^_SKU�yzYIjlQ p(^_aVJ�� � QTO_O_YIJ�Y cXQTO � � 8�\#\KB��
^_S�c]JPa(WKHKiIYuQ �<aV^_ZPZPaVS�tFa(WKYIO_O_^_SKUXQ�@ @KJPa�QTikj��>QTSKW @KJPa#@zaVZPY�c]a HKZPY Q �lJPZgc@aVJPWKYIJMc]YItX@zaVJ]QTO
QTH�c]aVJPYIUVJPYIZPZP^qpVY Zgc]JPHKi c]HKJPY ��QTSKW QTS'QTH�c]a��g[�QTHKZPZP^RQTS�tFa(WKYIO � T YIZ]QTU 8�\KB � �Cm aVJMc]jKY�Z%@lQec]^RQTO
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Zgc]JPHKi c]HKJPY � f Y�SKYIYIW c]a�iIaVSKZP^_WKYIJ�c]^_tFY�� ��8 ZPY
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Q iIaVSKWK^qc]^_aVSlQTO<QTH�c]aVJPYIUVJPYIZPZP^qpVYuZgc]JPHKi c]HKJPY�� � S�c]jKY TCQM>VYIZP^RQTS Q�@ @KJPa�QTikj�f YuWKY QTO fh^qc]j�c f a
WK^_Z%@zYIJPZP^_aVS @lQTJ]QTtFY c]YIJPZ � �� QTSKW�� �� � � �� � � � 	  � ^_Z c]jKYCWK^_Z%@zYIJPZP^_aVS-@lQTJ]QTtFY c]YIJ m aVJ<c]jKY Z%@lQ��
c]^RQTO>J]QTSKWKaVtwY���YIi c]Z\Qec�c]^_tFY � � 8��xQTSKW ^qc�^_ZMQTZPZP^_UVSKYIW�QTS ^_S�pVYIJPZPYu[�QTtFt QuWK^_Zgc]JP^_yKH�c]^_aVS
fh^qc]j ZPjlQ�@zY @lQTJ]QTtFY c]YIJ � � ����� 8��lQTSKW ^_S�pVYIJPZPY�ZPi QTO_YV@lQTJ]QTtFY c]YIJ � � � 8���vlHKJgc]jKYIJPtFaVJPY � � �� ^_Z
c]jKYMWK^_Z%@zYIJPZP^_aVSFaTmzc]jKYMJ]Qec]YIZ���fhjK^_ikjFf Y\QTZPZP^_UVS QTSF^_S�pVYIJPZPY�[�QTtFt Q\WK^_Zgc]JP^_yKH�c]^_aVS fh^qc]j c]jKY
Z]QTtFYW@lQTJ]QTtFY c]YIJPZ�� TCQTZPYIW7aVS c]jKY@tFa(WKYIO�QTZPZPHKtX@�c]^_aVSKZ��!c]jKY TCQM>VYIZP^RQTS7Z%@lQTiIY�� c]^_tFYMtFa(WKYIO
^_ZhZPY cMH @�QTZ�m aVO_O_a;fhZ��
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�
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MYIJPY � �� � 
 ��� � 
 ��� ^_SKWK^_i Qec]YIZ�c]jKYuQ pVYIJ]QTUVY�J]Qec]Y�QTtFaVSKUXc]jKY�SKYI^_UVj!yzaVJPZMaTm � � 
 ��� � � � S�iIaVS�c]J]QTZgc
c]a@c]jKY @KHKJPYIO9>�Z%@lQec]^RQTO(tFa(WKYIO!fh^qc]juZ%@lQec]^RQTO(J]QTSKWKaVt�Y���YIi c]Z��(QTZD@KJPYIZPYIS�c]YIWF^_SuZPYIi c]^_aVS ��� � �98��
c]jKY tF^ A�YIW'tFa(WKYIO Q�@ @KJPa�QTikj ^_Z@aVSKO9>�YIS�c]YIJP^_SKU Qec@c]^_tFY ���:8���vlJPaVt�� � � f Y ^_tX@KO9>�Q
c]YItX@zaVJ]QTO_O9> QTH�c]aVJPYIUVJPYIZPZP^qpVY\Zgc]JPHKi c]HKJPY �KQTSKWFf Y\WKa�SKaTcCQT^_t/m aVJNc]jKYMYIZgc]^_t Qec]^_aVSXaTm>Z%@lQec]^RQTO
J]QTSKWKaVt Y���YIi c]Z�m aVJ � � 8�� �\U�QT^_S�� c]jKY Zgc]a(ikjlQTZgc]^_i ZP^_tuHKORQec]^_aVSKZ�aTmCc]jKY)Z�QTJPbTa;p0ikjlQT^_SKZ
jlQ pVY�yzYIYIS�i QTJPJP^_YIW aVH�c�fh^qc]j c]jKY � ^_S!TCo@[�{ ZPaTmnc fCQTJPY��

B ���D2'�'�# *������� ����� 
O" �O *�� 

� YFjlQ pVYFikjKaVZPYIS1Q7yKHKJPS�� ^_S @KjlQTZPYFaTm � � ����� ^qc]YIJ]Qec]^_aVSKZ�� � jKYX@lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]YIZ�QTJPY
ylQTZPYIW�aVS 8�� ����� aVyKZPYIJgpTQec]^_aVSKZ�JPYIiIaVJPWK^_SKU Y pVYIJE>08 � c]j ^qc]YIJ]Qec]^_aVS � � QTyKO_Y � � � UV^qpVYIZ�c]jKY
JPYIZPHKOqc]^_SKU�tFY QTSFYIZgc]^_t Qec]YIZ QTU�QT^_S m aVJ Zgc]aVt QTikj i QTSKiIYIJ QTtFaVSKU�tFYIS QTSKWFf aVtFYISFm aVJ � YIZgc
[�YIJPt QTSK>�� � jKY�JPYIZPHKOqc]^_SKUW@lQTJ]QTtFY c]YIJ YIZgc]^_t Qec]YIZNQTJPY pVYIJE>uZP^_tF^_ORQTJ�c]a\c]jKaVZPY�aVy�ckQT^_SKYIW�fh^qc]j
c]jKY O_^_bTYIO_^_jKa(a(W�Q�@ @KJPa�QTikj � �\WKWK^qc]^_aVSlQTO_O9>��lc]jKY WK^_Z%@zYIJPZP^_aVS'aTm c]jKY Z%@lQec]^RQTO J]QTSKWKaVt Y���YIi c]Z
� � ��jlQTZ�yzYIYIS1YIZgc]^_t Qec]YIW0fh^qc]j � �98�� � � ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS � � ��� ���@m aVJ�tFYIS��NQTSKW � �98�B�\
� ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS � � ��� Y � m aVJ�f aVtFYIS �
� Y�jlQ pVY�i QTJPJP^_YIW aVH�c Q ZPYISKZP^qc]^qp(^qc?>
QTSlQTO9>(ZP^_ZFc]a Y pTQTO_HlQec]Y c]jKY�WKY
@zYISKWKYISKiIY'aTm�c]jKY

@zaVZgc]YIJP^_aVJ�aVS c]jKY @KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS � � SKZgc]Y QTW aTmCQTZPZP^_UVSK^_SKU7SKaVS�� ^_S�m aVJPt Qec]^qpVY [�QTHKZPZP^RQTS
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� � � ��� � � � � 	 	 � �
� 	 � � ��� � � ��� � � ��� ��� � ��� ��� � �����

@lQTJ]QTtFY c]YIJ tFYIS f aVtFYIS
c]YItX@zaVJ]QTO � < � � � Y#\*8 � � Y#\ H
Z%@lQec]^RQTO � < � � �98�\KB � �98#8 �
WK^_Z%@zYIJPZP^_aVS � � � �98�B � � �98�� �
c]YItX@zaVJ]QTOzc]JPYISKW � � � � ��� � � � � ��� �

� QTyKO_Y � � � � {!c]aVt QTikj i QTSKiIYIJ ^_S7[�YIJPt QTSK>�� TCQM>VYIZP^RQTS @lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]YIZ�aTm�c]jKY\Z%@lQTiIY��
c]^_tFY�tFa(WKYIO �

@KJP^_aVJPZ�c]a�c]jKY QTH�c]a(iIaVJPJPYIORQec]^_aVS�@lQTJ]QTtFY c]YIJPZ �~QTSKW �$QTSKW c]jKY�c]JPYISKW @lQTJ]QTtFY c]YIJ � �Nf Y
jlQ pVY JPY
@KORQTiIYIW1c]jKYIt yK>1^_tX@KJPa#@zYIJ �xQec @KJP^_aVJPZ�� yK> [�QTH � � � � ���V@KJP^_aVJPZ���QTSKW yK> o � � � � � �
@KJP^_aVJ@WK^_Zgc]JP^_yKH�c]^_aVSKZ�� � jKYXiIaVJPJPYIZ%@zaVSKWK^_SKU)@zaVZgc]YIJP^_aVJ@WK^_Zgc]JP^_yKH�c]^_aVSKZMm aVJ\c]jKY @lQTJ]QTtFY c]YIJ �
QTJPY�WK^_Z%@KORQM>VYIW7^_S �lUVHKJPY � � ; �Nv ^_UVHKJPY � � ;uZPjKa;fhZh^_WKYIS�c]^_i QTO�@zaVZgc]YIJP^_aVJPZCaTm�c]jKY @lQTJ]QTtFY c]YIJ �
m aVJ c]jKY\iIaVSKZP^_WKYIJ]QTyKO9>XWK^ ��YIJPYIS�c @KJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVSKZ�� � jKY\Y pTQTO_HlQec]^_aVSFaTm � QTSKW ��O_Y QTWKZ c]a
ZP^_tF^_ORQTJ�JPYIZPHKOqc]Z�� � Y�jlQ pVY QTO_ZPa ikjlQTSKUVYIW�c]jKY�jK>7@zYIJ��?@lQTJ]QTtFY c]YIJPZ\aTm c]jKY�^_S�pVYIJPZPYX[�QTtFt Q
WK^_Zgc]JP^_yKH�c]^_aVS1m aVJ � �� QTSKW � � c]a � S�pK[�QTtFt Q � � 	 ��� 8�� � 	 � 8 � � QTiIiIaVJPWK^_SKU c]a {7@K^_YIUVYIO_jlQTOqc]YIJ��
� jKaVt QTZ���QTSKW T YIZgc ������� � �(QTSKWFc]a�� S�pK[�QTtFt Q � � 	 � � � 	 ����� ��� QTZ @KJPa#@zaVZPYIW�yK> ��YIO_Z]QTO_OxQTSKW
� QTbTY �lYIO_W � 8�\#\#\ � � � jKY�JPYIZPHKOqc]^_SKU-@lQTJ]QTtFY c]YIJCYIZgc]^_t Qec]YIZ�m aVJ�c]jKY@WK^_Z%@zYIJPZP^_aVS)@lQTJ]QTtFY c]YIJPZ��
QTZ�f YIO_O QTZ�c]jKY�aTc]jKYIJ @lQTJ]QTtFY c]YIJPZCf YIJPY�SKaTcMQ ��YIi c]YIW �

� @lQTJgcum JPaVt tFa(WKYIO_O_^_SKU Zgc]aVt QTikj1i QTSKiIYIJ tFaVJgckQTO_^qc?> ^_S [�YIJPt QTSK>�� f Y7jlQ pVY Q�@ @KO_^_YIW
c]jKYuZ%@lQec]^_a�� c]YItX@zaVJ]QTO>tFa(WKYIO�c]a�O_HKSKU i QTSKiIYIJ@tFaVJgckQTO_^qc?>7QTtFaVSKUXf aVtFYIS�^_S�dMaVJgc]j FhjK^_SKY
� YIZgc @KjlQTO_^RQ � �Mmnc]YIJ�Q yKHKJPS�� ^_S)@KjlQTZPY�aTm
� � ����� ^qc]YIJ]Qec]^_aVSKZ���QTSKW QTU�QT^_S�ylQTZPYIW aVS Q Z]QTtX@KO_Y
aTmX8�� ����� m JPaVt c]jKY @zaVZgc]YIJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVS fh^qc]j
c]jK^_SKSK^_SKUN8 � ��f Y'jlQ pVY'aVy�ckQT^_SKYIW
c]jKY
@lQTJ]QTtFY c]YIJNYIZgc]^_t Qec]YIZ QTZNWK^_Z%@KORQM>VYIWF^_SuckQTyKO_Y � � ; � � c ^_Z ^_S�c]YIJPYIZgc]^_SKU�c]a�ZPYIY�c]jlQecNc]jKY�Z%@lQec]^RQTO
QTH�c]a(iIaVJPJPYIORQec]^_aVS@ZPYIYItFZ�c]a�yzYNtuHKikj�Zgc]JPaVSKUVYIJ>m aVJ�O_HKSKU�i QTSKiIYIJ>c]jlQTS�^_S�c]jKYNZgc]aVt QTikj�i QTSKiIYIJ
Y5AKQTtX@KO_Y�� � jKY c]JPYISKW ^_Z YIZgc]^_t Qec]YIW c]a yzY @zaVZP^qc]^qpVY � QTZuc]jKY O_HKSKU i QTSKiIYIJXJ]Qec]YIZFQTtFaVSKU
f aVtFYIS0^_SKiIJPY QTZPY�� �\U�QT^_S���c]jKYXWK^_Z%@zYIJPZP^_aVS @lQTJ]QTtFY c]YIJ �1m aVJ\c]jKYXZ%@lQec]^RQTO J]QTSKWKaVt3Y���YIi c]Z
QecMc]^_tFY � � 8�jlQTZMyzYIYIS�YIZgc]^_t Qec]YIW�QTZ � � � \ H fh^qc]j�QTS�YIZgc]^_t Qec]YIW ZgckQTSKWlQTJPW�WKY p(^RQec]^_aVS aTm
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a) prior: diffuse
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b) prior: Gau(0,25)
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c) prior: U(-2,2)
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v ^_UVHKJPY � � ; � L pTQTO_HlQec]^_aVS aTm c]jKY @KJP^_aVJh^_S��lHKYISKiIY�aVS c]jKY�YIZgc]^_t Qec]YIW @zaVZgc]YIJP^_aVJhWKYISKZP^qc?>7m aVJ
c]jKY QTH�c]a(iIaVJPJPYIORQec]^_aVS @lQTJ]QTtFY c]YIJ ��� ^_tX@KJPa#@zYIJ @KJP^_aVJ � ^_SKWK^_i Qec]YIW yK>0Q WKaTcPc]YIW O_^_SKYXQec � �
m aVJMQ � � @KJPa#@zYIJ @KJP^_aVJPZCm aVJ�y ��QTSKW i � �

� � ��� B �
� Y�jlQ pVY�i QTO_iIHKORQec]YIW7c]jKY�` � < �KfhjK^_ikj JPYIZPHKOqc]Zhc]aXyzY � ��� � Y#YKB�m aVJ�c]jKY�tFa(WKYIO�fh^qc]jKaVH�c

iIa;pTQTJP^RQec]Y�� � Y fCQTS�cFc]a �!HlQTS�c]^qm3> c]jKY ^_S��lHKYISKiIY�aTm\c]jKY iIa;pTQTJP^RQec]Y7ZPtFaVb!^_SKU0yzYIjlQ p(^_aVJ��
{(^_tF^_ORQTJ c]a�c]jKYW@KHKJPYIO9>FZ%@lQec]^RQTOxtFa(WKYIOx^_S ikjlQ�@�c]YIJ ��f Y@HKZPYMc]jKY@O_aVU�� c]J]QTSKZgm aVJPtFYIW @za#@KHKORQ��
c]^_aVS WKYISKZP^qc?> ^_S(8�\#\ �XQTZ\QFiIaVSKZgckQTS�c@JPYIUVJPYIZPZPaVJ\a;pVYIJMc]^_tFY �lWKYISKaTc]YIW�yK> � � � jK^_ZMikjlQTSKUVYIZ
c]jKY�m HKSKi c]^_aVSlQTO>JPYIORQec]^_aVS7aTm � ��� QTZ�m aVO_O_a;fhZ
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� Y@jlQ pVY�QTZPZP^_UVSKYIW7Q�SKaVS�� ^_S�m aVJPt Qec]^qpVYM[�QTHKZPZP^RQTS @KJP^_aVJNc]a�c]jKY@iIaVJPJPYIZ%@zaVSKWK^_SKU-@lQTJ]QTtFY c]YIJ
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� � � ��� � � � � 	 	 � �
� 	 � � ��� � � ��� � � ��� ��� � ��� ��� � �����

@lQTJ]QTtFY c]YIJ @zaVZgc �ltFY QTS Zgc �lWKY p �
c]YItX@zaVJ]QTO � < � � � ;KB�; � � ��� \
Z%@lQec]^RQTO � < � � � Y ��� � � � ; �
WK^_Z%@zYIJPZP^_aVS � � � �98�B#B � � ����H
c]YItX@zaVJ]QTO�c]JPYISKW � � � ���#H � � ��� ;

� QTyKO_Y � � ; � C�HKSKU'i QTSKiIYIJ QTtFaVSKU f aVtFYIS1^_S d F � � TCQM>VYIZP^RQTS @lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]YIZ�aTm
c]jKY�Z%@lQTiIY�� c]^_tFY�tFa(WKYIO �

� � � � jKY7JPYIZPHKOqc]^_SKU[@lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]YIZuQTJPY WK^_Z%@KORQM>VYIW1^_S ckQTyKO_Y � � ��� � jKY�WK^_Z%@zYIJPZP^_aVS
@lQTJ]QTtFY c]YIJ @zaVZgc �ltFY QTS Zgc �lWKY p �

c]YItX@zaVJ]QTO � < � � � � 8 � � � � ;*8
Z%@lQec]^RQTO � < � � � � B�Y � � � ;#\
WK^_Z%@zYIJPZP^_aVS � � � �98�B � � � ��� \
c]YItX@zaVJ]QTO�c]JPYISKW � � � � ;*8 � � ��� ;
ZPtFaVb!^_SKU � � � �98�; � � � � 8#8

� QTyKO_Y � � ��� C�HKSKU'i QTSKiIYIJ QTtFaVSKU f aVtFYIS1^_S d F � � TCQM>VYIZP^RQTS @lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]YIZ�aTm
c]jKY�Z%@lQTiIY�� c]^_tFY�tFa(WKYIO�fh^qc]j iIa;pTQTJP^RQec]Y��

@lQTJ]QTtFY c]YIJ�Qec@c]^_tFY�� �:8 jlQTZ�yzYIYIS YIZgc]^_t Qec]YIW QTZ � � � B H �zfh^qc]j QTS YIZgc]^_t Qec]YIW�ZgckQTSKWlQTJPW
WKY p(^RQec]^_aVS'aTm � � ��� Y � < aVtX@lQTJPYIW'c]a�c]jKYXtFa(WKYIO<fh^qc]jKaVH�c�iIa;pTQTJP^RQec]YuY���YIi c]Z��<tuHKikj aTm c]jKY
Z%@lQec]^RQTO!iIaVJPJPYIORQec]^_aVS�ZPYIYItFZ<c]a\yzY�Y5A*@KORQT^_SKYIWuyK>�c]jKY ZPHKJPJPaVU�Qec]Y m aVJ<ZPtFaVb!^_SKUMyzYIjlQ p(^_aVJ�� � jKY
JPYIWKHKi c]^_aVS ^_S0Z%@lQec]^RQTO iIaVJPJPYIORQec]^_aVS ^_Z�iIO_Y QTJPO9>�p(^_ZP^_yKO_Y �<QTSKW ZPtFaVb!^_SKU jlQTZ�yzYIYIS YIZgc]^_t Qec]YIW
c]a�jlQ pVYXQFZP^_UVSK^ �li QTS�c]O9> @zaVZP^qc]^qpVY�Y���YIi c�^_S c]jKY�ZPYISKZPYuc]jlQec � WKa(YIZ\SKaTc@O_^_Y�fh^qc]jK^_S c]jKY \ �
�5iIaVS �lWKYISKiIY�^_S�c]YIJgpTQTO � � jKY�` � < ^_Z�JPYIWKHKiIYIW c]a � YKB � H�� Y�m aVJCc]jK^_ZhtFa(WKYIO �KQTSKW7c]jKYIJPY m aVJPY
^_SKWK^_i Qec]YIZCc]jKY�ZPH @zYIJP^_aVJP^qc?>�a;pVYIJhc]jKY�tFa(WKYIO�fh^qc]jKaVH�chiIa;pTQTJP^RQec]Y��

� S�c]jKY1m aVO_O_a;fh^_SKU ZPYIi c]^_aVS�c]jKY @lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]YIZ'aTmFc]jKY1m JPY �!HKYIS�c]^_Zgc QTSKW�c]jKY
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TCQM>VYIZP^RQTS Q�@ @KJPa�QTikj fh^qc]j JPYIZ%@zYIi cuc]a�Zgc]aVt QTikj i QTSKiIYIJuQTtFaVSKU�tFYIS ^_S � YIZgcF[�YIJPt QTSK>
fh^_O_O>yzY�iIaVtX@lQTJPYIW QTSKW WK^_ZPiIHKZPZPYIW �

��
�� � !�� 	������ � !"�

� jKY ckQTyKO_YIZ � �98XQTSKW � � � ZPjKa;f �>c]jlQec@c]jKY @lQTJ]QTtFY c]YIJ@YIZgc]^_t Qec]YIZ@aVy�ckQT^_SKYIW�fh^qc]j'iIORQTZPZP^_i QTO
Z[C YIZgc]^_t Qec]^_aVS7QTSKW fh^qc]j[TCQM>VYIZP^RQTS ^_S�m YIJPYISKiIY�QTJPY�Q�@ @KJPaMA�^_t Qec]YIO9> c]jKY�Z]QTtFY �lYIZ%@zYIiI^RQTO_O9>
m aVJ c]jKY\c]YItX@zaVJ]QTOzQTH�c]a(iIaVJPJPYIORQec]^_aVSU@lQTJ]QTtFY c]YIJ � �KQTSKW c]jKY\c]YItX@zaVJ]QTOxc]JPYISKW ��^_S c]jKY@i QTZPY
aTm Zgc]aVt QTikj i QTSKiIYIJM^_S [�YIJPt QTSK>��
� Y7jlQ pVY WKYIZPiIJP^_yzYIW c]jKY7iIaVtX@KH�ckQec]^_aVSlQTO ^_S�m Y QTZP^_yK^_O_^qc?> aTmhc]jKY�m JPY �!HKYIS�c]^_Zgc Q�@ @KJPa�QTikj

^qm�c]jKY S!HKtuyzYIJ7aTm�Z%@lQec]^RQTO@HKSK^qc]Z��MaVJ�c]jKY'O_YISKUTc]j aTm�c]jKY'c]^_tFYIZ�ZPYIJP^_YIZ7^_SKiIJPY QTZPYIZ�� � jKY
@lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]YIZ�aVy�ckQT^_SKYIW0fh^qc]j Z[C YIZgc]^_t Qec]^_aVS0QTJPY ylQTZPYIW aVS QTS Q pVYIJ]QTUVY�aTm�ZP^ A
^qc]YIJ]Qec]^_aVSKZ�HKS�c]^_O iIaVS�pVYIJPUVYISKiIY�� < aVtX@KH�c]^_SKU c]^_tFYIZ�QTJPYFJPYIORQec]^qpVYIO9> O_aVSKU � fhjKYIJPY QTZu^_S0c]jKY
TCQM>VYIZP^RQTS Q�@ @KJPa�QTikj�j!HKSKWKJPYIWKZ�aTmNZ]QTtX@KO_YIZ\aTm c]jKY-@zaVZgc]YIJP^_aVJMWK^_Zgc]JP^_yKH�c]^_aVS i QTS�yzY�WKJ]Q fhS
fh^qc]jK^_S ZPYIiIaVSKWKZMaTm<c]^_tFY��
vlHKJgc]jKYIJPtFaVJPY �ec]jKY WKY
@zYISKWKYISKiIY�aTmlc]jKY @lQTJ]QTtFY c]YIJ<YIZgc]^_t Qec]YIZ aVS�c]jKYCZgckQTJgc]^_SKUhpTQTO_HKYIZ ^_Z

@KJPaVyKO_YIt Qec]^_i�^_S c]jKY�O_^_bTYIO_^_jKa(a(W Q�@ @KJPa�QTikj��zyzYIi QTHKZPYum aVJMt QTSK> iIaVtuyK^_SlQec]^_aVSKZhaTm ZgckQTJgc]^_SKU
pTQTO_HKYIZ��hc]jKY't Q�A�^_tF^_G Qec]^_aVS @KJPa(iIYIWKHKJPY'aTm�c]jKY'O_^_bTYIO_^_jKa(a(W m HKSKi c]^_aVS yKJPY QTb!Z7a ��QTSKW SKa
YIZgc]^_t Qec]YIZXi QTS
yzY aVy�ckQT^_SKYIW � � jKY ^_SKWKY
@zYISKWKYISKiIY�aTm\c]jKY @lQTJ]QTtFY c]YIJXYIZgc]^_t Qec]YIZXaTmMc]jKY
ZgckQTJgc]^_SKU pTQTO_HKYIZ�^_S�c]jKY TCQM>VYIZP^RQTS Q�@ @KJPa�QTikj ^_ZCp(^_ZP^_yKO_Y\^_S �lUVHKJPY � � � ��fh^qc]j7c]jKY�WK^_Z%@zYIJPZP^_aVS
@lQTJ]QTtFY c]YIJCaTm�c]jKY@J]Qec]YIZ � � m aVJ�m YIt QTO_Y\Zgc]aVt QTikj7i QTSKiIYIJ�QTZ�QTS7Y5AKQTtX@KO_Y�� {!ckQTJgc]^_SKU�pTQTO_HKYIZ
jlQ pVY@yzYIYIS�ZPY c c]aX8�� � � � �(QTSKW � �98hm aVJ c]jKY @lQTJ]QTO_O_YIOlikjlQT^_SKZ��
�Mmnc]YIJ�c]jKY �lJPZgc �KpVY\^qc]YIJ]Qec]^_aVSKZ��
QTO_O!c]jKJPYIY�ikjlQT^_SKZ jlQ pVY @lQTZPZPYIW c]jKYCc]J]QTSKZP^_YIS�c @KjlQTZPY�^_SKWKY
@zYISKWKYIS�c]O9>�aTmxc]jKYCZgckQTJgc]^_SKU\pTQTO_HKYIZ��
fhjKYIJPY QTZCZgckQTJgc]^_SKU�pTQTO_HKYIZNm aVJ � � ORQTJPUVYIJNc]jlQTS � � � jlQ pVYMc]HKJPSKYIW aVH�c�c]a�yzYM^_S�m Y QTZP^_yKO_Y�^_SXc]jKY
O_^_bTYIO_^_jKa(a(W7Q�@ @KJPa�QTikj � � jKY�Z]QTtFY�yzYIjlQ p(^_aVJ�i QTS yzY�aVyKZPYIJgpVYIW m aVJCc]jKY�aTc]jKYIJ @lQTJ]QTtFY c]YIJPZ��

� jKY\YIZgc]^_t Qec]^_aVSXaTm>c]jKY\iIaVS �lWKYISKiIY@^_S�c]YIJgpTQTO_Z fh^qc]jFc]jKY\O_^_bTYIO_^_jKa(a(WXQ�@ @KJPa�QTikj�^_Z�J]Qec]jKYIJ
WK^ #FiIHKOqc �eQTZ ^qc ^_Z�SKYIiIYIZPZ]QTJE>�c]ahi QTO_iIHKORQec]Y c]jKYNpTQTJP^RQTSKiIY�� iIa;pTQTJP^RQTSKiIYNt Qec]JP^ A@aTm(c]jKY HKSKb!SKa;fhS
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v ^_UVHKJPY � � ��� v ^_JPZgc � � ^qc]YIJ]Qec]^_aVSKZ�aTm ; ikjlQT^_SKZ�m aVJCc]jKY�ZgckQTSKWlQTJPW�WKY p(^RQec]^_aVS7aTm<c]jKY�J]Qec]YIZM^_S
c]jKY�Z%@lQTiIY�� c]^_tFY�tFa(WKYIO �

@lQTJ]QTtFY c]YIJPZ�� � Y jlQ pVY7HKZPYIW { ���NO_HKZ�m HKSKi c]^_aVSKZ�m aVJ�c]jKY i QTO_iIHKORQec]^_aVS�� fhjKYIJPY�iIaVtX@KH�c]^_SKU
c]^_tFYIZMm aVJMc]jKY ��HKSKb!SKa;fhS @lQTJ]QTtFY c]YIJPZ@jlQ pVY yzYIYIS'JPYIORQec]^qpVYIO9> O_aVSKU�� � jKY iIaVJPJPYIZ%@zaVSKWK^_SKU
iIJPYIWK^_yKO_YhJPYIUV^_aVSKZNi QTSFY QTZP^_O9>uyzY�i QTO_iIHKORQec]YIW m aVJ c]jKY TCQM>VYIZP^RQTSU@zaVZgc]YIJP^_aVJ
�!HlQTS�c]^qc]^_YIZ�� � QTyKO_Y
� � �'UV^qpVYIZ c]jKY JPYIZPHKOqc]Z m aVJ Zgc]aVt QTikj i QTSKiIYIJFtFaVJgckQTO_^qc?>0WlQeckQ QTtFaVSKU tFYIS � � jKY JPYIZPHKOqc]Z
aVy�ckQT^_SKYIWFfh^qc]j c]jKYMc f a Q�@ @KJPa�QTikjKYIZCt Qec]ikjFc]auQ�ORQTJPUVYMY5A(c]YIS�c � � jKY\iIaVS �lWKYISKiIY�^_S�c]YIJgpTQTO_Z
aTm c]jKY�O_^_bTYIO_^_jKa(a(W7Q�@ @KJPa�QTikj�ZPjKa;f%QFZPO_^_UVj�chc]YISKWKYISKi > c]aFyzY�ORQTJPUVYIJCc]jlQTS�c]jKaVZPY�aVy�ckQT^_SKYIW
fh^qc]j[TCQM>VYIZP^RQTS ^_S�m YIJPYISKiIY��
� Y�jlQ pVY�tFYIS�c]^_aVSKYIW c]jKY�WK^ #FiIHKOqc?>�c]aFaVy�ckQT^_S)@lQTJ]QTtFY c]YIJhYIZgc]^_t Qec]YIZCfh^qc]j O_^_bTYIO_^_jKa(a(W

^_S�m YIJPYISKiIY�m aVJ�c]jK^_Z<tFa(WKYIO � < aVtX@KH�c]^_SKUhc]^_tFYIZ<QTJPY�Y5A(c]JPYItFYIO9>V@KJPaVO_aVSKUVYIW�fhjKYISui QTO_iIHKORQec]^_SKU
c]jKY�pTQTJP^RQTSKiIY�� iIa;pTQTJP^RQTSKiIY�t Qec]JP^ A�c]a�c]YIZgc m aVJNZP^_UVSK^ �li QTSKiIYhaTmzc]jKY @lQTJ]QTtFY c]YIJPZ�� � c�WKa(YIZ SKaTc
ZPYIYIt @zaVZPZP^_yKO_Y�c]a�aVy�ckQT^_S c]jKY @lQTJ]QTtFY c]YIJ YIZgc]^_t Qec]YIZ QTSKWFc]jKY�pTQTJP^RQTSKiIY�� iIa;pTQTJP^RQTSKiIY�t Qec]JP^ A
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@lQTJ]QTtFY c]YIJ TCQM>VYIZP^RQTS m JPY �!HKYIS�c]^_Zgc
c]YItX@zaVJ]QTO � < � � � � Y#\*8 � � � � Y#Y � � � � Y#\*8 � � � �#H�� �
Z%@lQec]^RQTO � < � � � �98�\KB�� � � � B#B�� � � �98�\KB�� � � � \ � �
WK^_Z%@zYIJPZP^_aVS � � � � �98�B � � � � � Y*8 � � � �98#8�\ � � � � 8 � �
c]YItX@zaVJ]QTO�c]JPYISKW � � � � � ��� � � � � ��� 8 � � � � � ��� � � � � ��� 8 �

� QTyKO_Y � � � � {!c]aVt QTikj i QTSKiIYIJ7QTtFaVSKU tFYIS ^_S [�YIJPt QTSK>�� \ � � iIJPYIWK^_yKO_Y�JPYIUV^_aVSKZ�QTSKW
iIaVS �lWKYISKiIY�^_S�c]YIJgpTQTO_ZCm aVJCc]jKY TCQM>VYIZP^RQTS�QTSKW c]jKY�m JPY �!HKYIS�c]^_Zgc\Q�@ @KJPa�QTikj �

QTSlQTO9>!c]^_i QTO_O9>�� �@S0c]jKYFaTc]jKYIJ�jlQTSKW��<c]jKYFUVYISKYIJ]Qec]^_aVS0aTm�iIJPYIWK^_yKO_YXJPYIUV^_aVSKZ�fh^qc]j
TCQM>VYIZP^RQTS
^_S�m YIJPYISKiIY�^_Z�m QTZgc QTSKW�Y QTZE>�� � aMiIaVSKiIO_HKWKY �ef Y�jlQ pVY�ZPYIYISuiIO_Y QTJ QTW�pTQTS�ckQTUVYIZ<aTm(c]jKY TCQM>VYIZP^RQTS
Q�@ @KJPa�QTikj YIZ%@zYIiI^RQTO_O9>Ffh^qc]j7JPYIZ%@zYIi chc]aXiIaVtX@KH�ckQec]^_aVSlQTOxm Y QTZP^_yK^_O_^qc?>��!iIaVtX@KH�ckQec]^_aVSlQTOzZ%@zYIYIW��
QTSKW ^_SKWKY
@zYISKWKYISKiIY�aTm ZgckQTJgc]^_SKUupTQTO_HKYIZ��
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� jKY�m JPY �!HKYISKi > QTSKW WK^_Zgc]JP^_yKH�c]^_aVS�aTm i QTSKiIYIJhtFaVJgckQTO_^qc?>F^_S [�YIJPt QTSK>�^_Z @KHKyKO_^_ZPjKYIW ^_S�c f a
WK^ ��YIJPYIS�c�WlQeckQ ZPY c]Z���fh^qc]j'Q WK^ ��YIJPYIS�c�Z%@lQec]^RQTO<QTSKW�c]YItX@zaVJ]QTO JPYIZPaVO_H�c]^_aVS � �@SKY�ZPY c�jlQTZ�Q
iIa�QTJPZPY ��QTUVUVJPYIU�Qec]YIWFZ%@lQec]^RQTOlZgc]JPHKi c]HKJPY\aTm�c]jKY ; � JPYIUV^_aVSKZ � �KFhYIUV^_YIJPHKSKUVZPyzYIGI^_JPbTY � �NaTm � YIZgc
[�YIJPt QTSK>��<yKH�c�iIaVS�ckQT^_SKZ >VY QTJPO9> WlQeckQ � � jKYFaTc]jKYIJ�WlQeckQ ZPY c�iIaVS�ckQT^_SKZ�i QTSKiIYIJ�tFaVJgckQTO_^qc?>
WlQeckQ�m aVJNc]jKY ; ��H WK^_Zgc]JP^_i c]Z � �KC QTSKWKb!JPYI^_ZPY � � fh^qc]jK^_S c]jKYMZ]QTtFYhZgc]HKW*>XJPYIUV^_aVS���yKH�c�c]jKYhWlQeckQ
QTJPY QTUVUVJPYIU�Qec]YIW'a;pVYIJ � �R>VY QTJW@zYIJP^_a(WKZ\^_S�c]^_tFY�� � jKY WlQeckQFfh^qc]j�c]jKY jK^_UVjKYIZgc�Z%@lQec]^RQTO QTSKW
c]YItX@zaVJ]QTO�JPYIZPaVO_H�c]^_aVS ^_Z�SKaTc Q pTQT^_ORQTyKO_Y m aVJ�m HKJgc]jKYIJuQTSlQTO9>(ZP^_Z�WKHKYFc]a @KJP^qpTQTi >�@KJPaTc]YIi c]^_aVS
QTSKWFckQTyKHKORQec]^_aVS @KJPa(iIYIWKHKJPYIZ�^_S�[�YIJPt QTSK>���� jKYIS JPYIU�QTJPWK^_SKU�m HKJgc]jKYIJ ZPHKyzWK^qp(^_ZP^_aVSXyK>FQTUVY��
UVJPaVH @��TaVJ<J]QTJPY�i QTSKiIYIJ c?>7@zYIZ��Vc]jKY c]^_tFY�� yK> � O_a(i Qec]^_aVS@iIYIO_O�m JPY �!HKYISKiI^_YIZ yzYIiIaVtFY c]a(aMZPt QTO_OVc]a
yzYV@KHKyKO_^_ZPjKYIW � � Y�jlQ pVY�Y5AKQTtF^_SKYIW7c]jKY�Z%@lQec]^RQTO>QTSKW c]YItX@zaVJ]QTO�WKY
@zYISKWKYISKiIY�Zgc]JPHKi c]HKJPY�aTm
c]jKY�t QTJPUV^_SlQTO!WlQeckQ@^_S�c]jKYCm aVJPYIUVaV^_SKU@ikjlQ�@�c]YIJ�� TCQTZPYIWXaVSuc]jKY�b!SKa;fhO_YIWKUVY�U�QT^_SKYIW�m JPaVt�c]jKY
WlQeckQ�ZPY c]Z��(f Y@SKa;f$QT^_t m aVJ Q�Z%@lQec]^_a�� c]YItX@zaVJ]QTOlZPt QTO_OxQTJPY Q�YIZgc]^_t Qec]^_aVS � � YW@KJPYIZPYIS�c�jKYIJPY
Q tFa(WKYIO>ylQTZPYIW ZPt QTO_O>QTJPY Q YIZgc]^_t Qec]^_aVS c]aXaVy�ckQT^_S7YIZgc]^_t Qec]YIZCfh^qc]j7c]jKY�jK^_UVjKYIZgc�c]YItX@zaVJ]QTO
JPYIZPaVO_H�c]^_aVS � � Y'yzYIUV^_S fh^qc]j Q1yKJP^_Y m�WKYIZPiIJP^ @�c]^_aVS aTm�c]jKY'^_WKY Q aTmuQ c?>7@K^_i QTO@ZE>(S�c]jKY c]^_i
� ZPYIi c]^_aVS[Y �98 �CQTSKW tFa(WKYIO>ylQTZPYIW ZPt QTO_O�QTJPY Q YIZgc]^_t Qec]^_aVS � ZPYIi c]^_aVS[Y � � � �
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Z�QTSK>
ORQTJPUVY ZPa(iI^_a�� YIiIaVSKaVtF^_i7aVJ jKY QTOqc]j
JPYIORQec]YIW
Z]QTtX@KO_YIZFf YIJPY�aVJP^_UV^_SlQTO_O9> WKYIZP^_UVSKYIW
c]a
UV^qpVY�SlQec]^_aVSlQTOhQTSKW JPYIUV^_aVSlQTOhYIZgc]^_t Qec]YIZXm aVJX@za#@KHKORQec]^_aVS Z%@zYIiI^ �li[@lQTJ]QTtFY c]YIJPZ��$vlaVJ c]jKY
jK^_UVj O_Y pVYIO�aTm\QTUVUVJPYIU�Qec]^_aVS�� c]jKY > QTJPY7iIaVSKZgc]JPHKi c]YIW c]a @KJPa;p(^_WKY Q'iIYIJgckQT^_S QTiIiIHKJ]QTi >�� � S
[�YIJPt QTSK>7m aVJMY5AKQTtX@KO_Y �lc]jKY�ZPa i QTO_O_YIW �.Z ^_b!JPaVGIYISKZPHKZ���ZPHKJgpVY >�^_ZMQ >VY QTJPO9> ZPHKJgpVY >�ylQTZPYIW
aVS'aVSKY @zYIJPiIYIS�c�aTm [�YIJPt QTS�jKaVHKZPYIjKaVO_WKZ�� � jKY ZPHKJgpVY >'^_Z\WKYIZP^_UVSKYIW�c]a7aVy�ckQT^_S�YIZgc]^_t Qec]YIZ
aVSKO9>�m aVJ�c]jKY fhjKaVO_Y aTmx[�YIJPt QTSK>��eaVJ�m aVJ ORQTJPUVY�QTJPY QTZ fh^qc]jK^_S��sY�� U��sZgckQec]YIZ��VQTSKW�^qc ^_Z ylQTZPYIWuaVS
Q�Zgc]J]Qec]^ �lYIWFiIO_HKZgc]YIJ�Z]QTtX@KO_Y���
Ma;f Y pVYIJ��KYIZgc]^_t Qec]YIZ�QTJPY\QTO_ZPa�SKYIYIWKYIW m aVJ JPYIUV^_aVSKZ��!WK^_Zgc]JP^_i c]Z��
iI^qc]^_YIZ�� aVJ�Y pVYIS ZPt QTO_O_YIJ�QTWKtF^_SK^_Zgc]J]Qec]^qpVYuHKSK^qc]Z���fhjK^_ikj QTJPYXSKaTc�f YIO_O JPY
@KJPYIZPYIS�c]YIW yK>'c]jKY
ORQTJPUVYFZPHKJgpVY > WlQeckQ � �@SKYFfCQM>0c]a�tFYIY c�c]jK^_Z�WKYIt QTSKW ^_Z�c]a�JPYIWKYIZP^_UVS0c]jKYIZPY�ZPHKJgpVY >(Z�� aVJ
WKYIZP^_UVS SKY f�ZPHKJgpVY >(Z��NyKH�c�c]jK^_Z�^_Z�HKZPHlQTO_O9>�c]a(a Y5A*@zYISKZP^qpVY7QTSKW0c]^_tFYXiIaVSKZPHKtF^_SKU��7{(t QTO_O
QTJPY Q\YIZgc]^_t Qec]^_aVS�^_Z<QTS QTOqc]YIJPSlQec]^qpVY �TQTZ<^qc<i QTSuyzY�ZPYIYISXQTZ QTSu^_S�c]J]Q��?@zaVORQec]^_aVS@aTml^_S�m aVJPt Qec]^_aVS
iIaVO_O_YIi c]YIW aVS QuORQTJPUVYIJCZ%@lQec]^RQTO�ZPi QTO_Y@c]aXO_a(i QTO�QTJPY QTZ�fh^qc]jK^_S c]jKY�Zgc]HKW*>7JPYIUV^_aVS���ZPYIY�{(ikjlQTikj
� ������� y � � � c@^_Z\iIaVSKiIYIJPSKYIW'fh^qc]j�c]jKYuYIZgc]^_t Qec]^_aVS aTm @lQTJ]QTtFY c]YIJPZ@iIaVJPJPYIZ%@zaVSKWK^_SKU c]a�ZPt QTO_O
UVYIaVUVJ]Q�@KjK^_i QTO!QTJPY QTZ<aVJ ZPHKy @za#@KHKORQec]^_aVSKZ�� � jKY HKSKWKYIJPO9>(^_SKUM^_WKY Qh^_Z�c]a @za(aVOVWlQeckQ�m JPaVt�aTc]jKYIJ
QTJPY QTZ<c]aMYIZgc]^_t Qec]YNc]jKY @lQTJ]QTtFY c]YIJPZ m aVJ<Q @lQTJgc]^_iIHKORQTJ QTJPY Q ���@SKY Q�@ @KJPa�QTikj�f aVHKO_W�yzY c]a\HKZPY
WK^_JPYIi cMaVJCWKYIZP^_UVS ylQTZPYIW YIZgc]^_t Qec]aVJPZ�� � jKYIZPY �xjKa;f Y pVYIJ���QTJPY�SKaTcMQ pTQT^_ORQTyKO_Y �(aVJCf aVHKO_W jlQ pVY
HKSlQTiIiIY
@�ckQTyKO9>0ORQTJPUVY ZgckQTSKWlQTJPW YIJPJPaVJPZ�� {(ikjlQT^_yKO_Y ��T JPa(ikb � < QTZ]QTW*>�� QTSKW {(ikjKSlQTikb � 8�\KB�\ �
UV^qpVY7QTS1a;pVYIJgp(^_Y fwaTmhiIaVS�pVYIS�c]^_aVSlQTOhQTSKW1ZE>(S�c]jKY c]^_i7YIZgc]^_t Qec]aVJPZ�� � jKYIZPY YIZgc]^_t Qec]aVJPZuQTJPY �
jKa;f Y pVYIJ���@zaVZgc]Zgc]J]Qec]^ �lYIW�ylQTZPYIW aVS QTJPY Q Z%@zYIiI^ �li iIa;pTQTJP^RQec]YIZ\O_^_bTYuQTUVYuZgc]JPHKi c]HKJPY ��UVYISKWKYIJ��
J]QTiIY �!QTSKWuZPa@aVS �N{.>(S�c]jKY c]^_iCYIZgc]^_t Qec]aVJPZ QTWKWK^qc]^_aVSlQTO_O9>@HKZPYCZPHKJgpVY > JPYIZPHKOqc]Z iIaVO_O_YIi c]YIW�fh^qc]jK^_S
c]jKY�ZPt QTO_O QTJPY Q �\{(HKikj QTWKWK^qc]^_aVSlQTO>^_S�m aVJPt Qec]^_aVS7aVS�i QTSKiIYIJ@tFaVJgckQTO_^qc?>�^_ZhSKaTc�Q pTQT^_ORQTyKO_Y�^_S
c]jKY�iIaVS�c]Y5A(c aTm�c]jK^_Z�c]jKYIZP^_Z�� d\QTSKWKJ]QTt � ������� ��WKYIZPiIJP^_yzYIZ c]jlQec<ZPaVtFY iIaVHKS�c]JP^_YIZ O_^_bTY < QTSlQTWlQ
QecPc]YItX@�c�c]aFWKYIZP^_UVS ORQTJPUVY�� ZPi QTO_Y@ZPHKJgpVY >(Z\c]aX^_SKiIO_HKWKY�ZPt QTO_O>QTJPY QTZhWK^_JPYIi c]O9>��



� 
 � 
 � ��� ��� � � 	 ��� 	 � ��� � ��� � � � 	 ����� � ��� ��� \#\

� 
 � 
 ! ��� ������� � � ��� ��� � ��� � � �
� ��� � � ����!"�


M^_YIJ]QTJPikjK^_i QTO TCQM>VYIZuQTSKW0YItX@K^_JP^_i QTO TCQM>VYIZ�YIZgc]^_t Qec]aVJPZ�QTJPY f YIO_O�Q�@ @KO_^_i QTyKO_Y�m aVJ@c]jKYFZE>(Z��
c]YIt Qec]^_i�iIaVSKSKYIi c]^_aVS'aTm ZPt QTO_O QTJPY QTZ�� < ORQM>!c]aVS QTSKW ��QTO_WKaVJ � 8�\ H B��h^_S�c]JPa(WKHKiIYuYItX@K^_JP^_i QTO
TCQM>VYIZ�YIZgc]^_t Qec]YIZ�� [�jKaVZPj QTSKW
FMQTa � 8�\#\�� �@QTSKW d\QTSKWKJ]QTt � ������� �\UV^qpVYFQTS a;pVYIJgp(^_Y f aTm
iIHKJPJPYIS�c TCQM>VYIZP^RQTS QTSKW7SKaVS�� TCQM>VYIZP^RQTS Q�@ @KJPa�QTikjKYIZ�� �\S QecPc]J]QTi c]^qpVY@Q�@ @KJPa�QTikj ^_S c]jKY@iIaVS��
c]Y5A(c@aTm WK^_ZPY QTZPY�t Q�@ @K^_SKU fh^qc]j YItX@K^_JP^_i QTO�TCQM>VYIZ@QTJPY�ZPjKJP^_SKbeQTUVY�YIZgc]^_t Qec]aVJPZCc]a;fCQTJPWKZMc]jKY
UVJ]QTSKW7tFY QTS � � jKY�ZPjKJP^_SKbeQTUVY@^_Z WKaVSKY�QTWlQ�@�c]^qpVYIO9>���YIZgc]^_t Qec]YIZ fh^qc]j7ORQTJPUVYMZ]QTtX@KO_Y@ZP^_GIY�QTJPY
ZPjKJPHKSKb'O_YIZPZ@c]jlQTS�c]jKaVZPYXylQTZPYIW aVS ZPt QTO_O_YIJMZ]QTtX@KO_YIZ�� QTZ @KJPa#@zaVZPYIW yK> Z�QTJPZPjlQTO_O � 8�\#\*8 � �
� jKYhiIJPHKWKY�J]Qec]YIZNQTJPY�ZPjKJPHKSKb�c]a;fCQTJPWKZ Q@O_a(i QTO(SKYI^_UVj!yzaVJPjKa(a(WuJ]Qec]Y �Vfh^qc]jXQ@UV^qpVYIS Z%@zYIiI^ �lYIW
SKYI^_UVj!yzaVJPjKa(a(W Zgc]JPHKi c]HKJPY��

�\JPY QTZ\aTm�Q�@ @KO_^_i Qec]^_aVS aTmNZPt QTO_O<QTJPY Q YIZgc]^_t Qec]^_aVS SKYIYIW'SKaTc@yzY�WlQeckQ aVS�UVYIaVUVJ]Q�@KjK^_i QTO
QTJPY QTZ��<yKH�c 
MHKOqc]^_SKU QTSKW 
\QTJgp(^_O_O_Y � 8�\#\*8 � ��Y�� U�� ��@KJPYIZPYIS�cuQTS0Y5AKQTtX@KO_YXaTm ZPt QTO_ONQTJPY YIZgc]^ �
t Qec]^_aVS ^_S0fhjK^_ikj c]jKY7QTJPY QTZ�iIaVJPJPYIZ%@zaVSKW c]a�ylQec]ikjKYIZuaTmhJ]Q f�t Qec]YIJP^RQTO ^_S QTS ^_SKWKHKZgc]JP^RQTO
Q�@ @KO_^_i Qec]^_aVS ��d\QTSKWKJ]QTt QTSKW �<Y c]JPHKiIiIYIO_O_^ � 8�\#\KB��MUV^qpVYXQTSKaTc]jKYIJ�Y5AKQTtX@KO_Y aTm c]J]QTSKZgm YIJPJP^_SKU
ZPt QTO_OzQTJPY Q�YIZgc]^_t Qec]^_aVSXc]a�c]jKYW@KJPaVyKO_YIt�aTm�@KJPYIWK^_i c]^_aVS�aTm>c]^_tFYMZPYIJP^_YIZ��KyK>U@za(aVO_^_SKU�ZP^_tF^_ORQTJ
ZPYIJP^_YIZ�� � jKY\jK^_YIJ]QTJPikjK^_i QTO �<aV^_ZPZPaVS JPYIUVJPYIZPZP^_aVS tFa(WKYIOl^_S�c]JPa(WKHKiIYIW�yK> � QTO_O_YIJ Y cCQTO � � 8�\#\KB��
^_SKiIO_HKWKYIZXQTJPY Q'Z%@zYIiI^ �li QTH7A�^_O_^RQTJE>0WlQeckQ'QTSKW tFa(WKYIO_ZuJPYIUV^_aVSlQTO�WK^_ZPY QTZPY J]Qec]YIZ a;pVYIJXZ%@lQTiIY
QTSKW c]^_tFY\fh^qc]j Z%@lQTiIY�� c]^_tFY@^_S�c]YIJ]QTi c]^_aVSKZ��
� Y@jlQ pVY@^_S�c]JPa(WKHKiIYIW�c]jKY @zaVZPZP^_yKO_Y\HKZPY@aTm iIYISKZPHKZhWlQeckQ�c]auZgc]JPYISKUTc]jKYIS�c]jKY@ZPt QTO_OzQTJPY Q

YIZgc]^_t Qec]^_aVS �7vlaVJ�i QTSKiIYIJ�tFaVJgckQTO_^qc?>�� jKa;f Y pVYIJ�� f Y m QTiIYXc]jKY�QTWKWK^qc]^_aVSlQTO @KJPaVyKO_YIt c]jlQecuQ
WK^_JPYIi cNO_^_SKbeQTUVY�yzY c f YIYISX@zYIJPZPaVS JPYIORQec]YIWuWlQeckQ@QTSKW i QTSKiIYIJNtFaVJgckQTO_^qc?>�^_Z ^_tX@zaVZPZP^_yKO_Y�� � j!HKZ��
c]jKY iIaVS�pVYIS�c]^_aVSlQTO(Q�@ @KJPa�QTikjKYIZ�c]aM^_tX@KJPa;pVY c]jKYNYIZgc]^_t Qec]^_aVS�QTJPYNSKaTc WK^_JPYIi c]O9>�Q�@ @KO_^_i QTyKO_Y�� � S
aVHKJ�i QTZPY �sf Y YItX@KO_a�>\Z%@lQec]^RQTOVQTSKW�c]YItX@zaVJ]QTOTt QTJPUV^_SlQTO_Z�� c]jKY b!SKa;fhO_YIWKUVY QTyzaVH�c Z%@lQec]^RQTOVQTSKW
c]YItX@zaVJ]QTOVWKY
@zYISKWKYISKiIY Zgc]JPHKi c]HKJPYIZ���QTSKW�m HKJgc]jKYIJ iIa;pTQTJP^RQec]YIZ�c]ahZgc]JPYISKUTc]jKYIS�c]jKY YIZgc]^_t Qec]^_aVS �
� Y�^_S�c]JPa(WKHKiIY�c]jKY�m aVO_O_a;fh^_SKUuSKaTckQec]^_aVS �
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>VY QTJ�� WK^_Zgc]JP^_i c � � 8 � � � 	
	
	 � � � �
c � 8 � � �
c � � �

�
�

��� ���

c � � � � �
� � � � � �

� 	
	
	 � �
�

� � �

� QTyKO_YVY �98���[�^qpVYIS t QTJPUV^_SlQTOzWlQeckQ m aVJCc]jKY�ZPt QTO_O>QTJPY Q YIZgc]^_t Qec]^_aVS �

� ��� � S!HKtuyzYIJhaTm i QTSKiIYIJMi QTZPYIZ\Qec�c]^_tFY��C^_S WK^_Zgc]JP^_i c �
 ��� � @za#@KHKORQec]^_aVS7ZP^_GIY�Qechc]^_tFY��C^_S7WK^_Zgc]JP^_i c � � b!SKa;fhS �
� ��� � tFaVJgckQTO_^qc?>FJ]Qec]Y�Qec�c]^_tFY��C^_S WK^_Zgc]JP^_i c � �

fhjKYIJPY ���:8��
	
	
	���� WKYISKaTc]YIZ�c]jKYuWK^_Zgc]JP^_i c]Z\fh^qc]jK^_S�c]jKY Zgc]HKW*>�JPYIUV^_aVS���QTSKW�� �:8��
	
	
	����
JPY
@KJPYIZPYIS�c]Zuc]jKYXc]^_tFY @zaV^_S�c]Z � >VY QTJPZ ��m aVJ�c]jKY�QTSlQTO9>(ZP^_Z�� � jKY�QT^_t aTmCc]jKYFZPt QTO_O QTJPY Q YIZ��
c]^_t Qec]^_aVS ^_Zhc]a�aVy�ckQT^_S�i QTSKiIYIJ@WKY Qec]j'YIZgc]^_t Qec]YIZ �� ��� m aVJMc]jKY�HKSKb!SKa;fhS J]QTSKWKaVt pTQTJP^RQTyKO_Y
� ��� HKZP^_SKU�c]jKY\UV^qpVYIS t QTJPUV^_SlQTO_Z � � � QTSKW � � � fhjKYIJPY@Q�WKaTc�^_SKWK^_i Qec]YIZ�ZPHKtFt Qec]^_aVS a;pVYIJ�c]jKY
WKaTcPc]YIW�^_SKWKY5A � � jKY�HKSKWKYIJPO9>(^_SKUX@za#@KHKORQec]^_aVS�ZP^_GIY  ��� fh^qc]j7c]jKY�jK^_UVjKYIZgcMZ%@lQec]^RQTO�QTSKW c]YIt��
@zaVJ]QTO JPYIZPaVO_H�c]^_aVS ^_ZMb!SKa;fhS QTSKW�Q pTQT^_ORQTyKO_Y@m aVJhc]jKY�QTSlQTO9>(ZP^_Z�� � QTyKO_Y-Y �98�ZPjKa;fhZ\c]jKY�UV^qpVYIS
t QTJPUV^_SlQTO_Z�QTSKW1^qcu^_Z�c]jKY7QT^_t c]a �lO_O�H @ c]jKY�ckQTyKO_Y�QTSKW1aVy�ckQT^_S WlQeckQ�fh^qc]j c]jKY7jK^_UVjKYIZgc
Z%@lQec]^RQTO�QTSKW c]YItX@zaVJ]QTO>JPYIZPaVO_H�c]^_aVS �

��������� �0� � � ��� �l� � � � } �@�N� �l� �l� � � � � �

�\S ^_S�c]HK^qc]^qpVY\fCQM>7aTm�@lQTJgc]^qc]^_aVSK^_SKU�c]jKY � � � ^_S�c]a � �� ��� ��� � 8��
	
	
	 ��� ��iIaVSKZP^_Zgc]Z�aTm<Z%@KO_^qcPc]^_SKU
c]jKY�UV^qpVYIS�ZPHKt � � � QTiIiIaVJPWK^_SKU�c]ahc]jKY iIaVJPJPYIZ%@zaVSKWK^_SKU @za#@KHKORQec]^_aVS�ZP^_GIYIZ �  ��� ��� � 8��
	
	
	���� � �
� jKY@S!HKtuyzYIJ aTm�i QTSKiIYIJCtFaVJgckQTO_^qc?>ui QTZPYIZC^_Z f YI^_UVj�c]YIW�yK>Fc]jKY\HKSKWKYIJPO9>(^_SKU-@za#@KHKORQec]^_aVSFZP^_GIY
aTm�c]jKY@WK^_Zgc]JP^_i c � � S c]jlQecCZPYISKZPY@f Y�i QTS�Z%@zY QTb aTm Q-@KJPa#@zaVJgc]^_aVSlQTO1@lQTJgc]^qc]^_aVSXm aVJ Y pVYIJE>U>VY QTJ
� � 8��
	
	
	������ � jKY�a;pVYIJ]QTO_O>YIZgc]^_t Qec]YIW J]Qec]Y

�	 � � � � � 	  � � � � 8��
	
	
	����
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 � 
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^_Z�HKZPYIW m aVJ c]jKY�QTJPY Q Z%@zYIiI^ �li�YIZgc]^_t Qec]^_aVS�aTm i QTSKiIYIJhWKY Qec]j i QTZPYIZ�� � cM^_Z�SlQec]HKJ]QTO�c]a WKY �lSKY
�� ��� �  ��� �	 � � � 8��
	
	
	���� � � � 8��
	
	
	���� 	

� jKY�yK^_SKaVtF^RQTOztFa(WKYIO>i QTS yzY�HKZPYIW c]aFi QTO_iIHKORQec]Y@iIaVS �lWKYISKiIY�^_S�c]YIJgpTQTO_Z m aVJCc]jKY�YIZgc]^_t Qec]YIW
S!HKtuyzYIJCaTm�i QTSKiIYIJCWKY Qec]jKZCyK>FZgckQTSKWlQTJPW7tFY c]jKa(WKZ���� Y@QTZPZPHKtFY\c]jlQec�c]jKY@HKSKb!SKa;fhS7S!HKt��
yzYIJhaTm i QTSKiIYIJMWKY Qec]j i QTZPYIZ � ��� ^_Z�WK^_Zgc]JP^_yKH�c]YIW QTiIiIaVJPWK^_SKU c]aXT ^_S �  ��� � 	 � � ��� S c]jlQechi QTZPY

��QTJ � �� ��� � � ��QTJ �  ��� �	 � �
�  ���� ��QTJ � �	 � �
�  ����

�	 � � 8 � �	 � �
 � � �

fhjK^_ikj�JPYIZPHKOqc]Zh^_S QXiIaVS �lWKYISKiIY�^_S�c]YIJgpTQTO�m aVJ � ���

� �� ��� � � � 
�� � �  ���
�

�	 � � 8 � �	 � �
 � 	 � 	 � Y �98 �

� jKY @KJPa#@zaVJgc]^_aVSlQTOK@lQTJgc]^qc]^_aVSK^_SKU �sjKa;f Y pVYIJ��!ylQTZPYIW aVS Q\yK^_SKaVtF^RQTO�tFa(WKYIO!jlQTZ ZPaVtFY WK^_Z��
QTW�pTQTS�ckQTUVYIZ�� � jKYuWlQeckQ ^_S�WK^ ��YIJPYIS�c�JPYIUV^_aVSKZ\QTJPYuiIaVSKZP^_WKYIJPYIW�c]a�yzY�^_SKWKY
@zYISKWKYIS�c ��fhjK^_ikj
^_ZCaVy�p(^_aVHKZPO9>FSKaTc c]JPHKY@^_S�aVHKJ Y5AKQTtX@KO_Y���� S c]jKY@ikjlQ�@�c]YIJPZ �XQTSKW ��f Y@jlQ pVY�WK^_ZPiIHKZPZPYIW7c]jKY
iIaVtX@KO_Y5A1Z%@lQec]^RQTO QTSKW1c]YItX@zaVJ]QTO WKY
@zYISKWKYISKiI^_YIZ fh^qc]jK^_S c]jKY7WlQeckQ � � j!HKZ���c]jKY7JPYIZPHKOqc]^_SKU
iIaVS �lWKYISKiIY\^_S�c]YIJgpTQTO_ZNHKZPHlQTO_O9>uQTJPYMQTS�c]^ � iIaVSKZPYIJgpTQec]^qpVYhQTSKWXc]jKYIJPY m aVJPYhtF^_ZPO_Y QTWK^_SKU��<vlHKJgc]jKYIJ��
tFaVJPY �Tc]jKY @KJPa#@zaVJgc]^_aVSlQTO7@lQTJgc]^qc]^_aVSK^_SKUMi QTS aVSKO9>�yzY @zYIJgm aVJPtFYIW ^_SKWK^qp(^_WKHlQTO_O9>@m aVJ Y QTikj >VY QTJ
� � 8��
	
	
	������ L pVYIS ^qm f YFiIaVHKO_W ^_tX@KO_YItFYIS�c\c]jKYXZ%@lQec]^RQTO WKY
@zYISKWKYISKiIY ^_S�c]a7c]jKY tFa(WKYIO �
c]jKY @KJPaVyKO_YIt aTm c]YItX@zaVJ]QTO�QTH�c]a(iIaVJPJPYIORQec]^_aVS7f aVHKO_W JPYIt QT^_S HKSKZPaVOqpVYIW �hvlaVJCc]jKY�i QTZPY�c]jlQec
iIa;pTQTJP^RQec]YIZ�QTJPY�c]a�yzYu^_SKiIO_HKWKYIW'^_S�aVJPWKYIJ\c]a�Zgc]JPYISKUTc]jKYIS'c]jKY ZPt QTO_O<QTJPY Q�YIZgc]^_t Qec]^_aVS��lc]jKY
f YI^_UVj�c�aTm�c]jKY ZP^_SKUVO_YuiIa;pTQTJP^RQec]YIZ�tuHKZgc�yzY Z%@zYIiI^ �lYIW�@KJP^_aVJ\c]a7c]jKY YIZgc]^_t Qec]^_aVS � � ^qc]jKaVH�c
WKaV^_SKU ZPa c]jKY YIZgc]^_t Qec]^_aVS1^_Z SKaTcFZgc]J]QT^_UVj�cPm aVJgfCQTJPW ^_S1c]jKY @KJPa#@zaVJgc]^_aVSlQTO i QTZPY�� � Y�QT^_t
c]a Q pVaV^_W @KJPaVyKO_YItFZ\O_^_bTY�c]jKYIZPY yK>'Q)TCQM>VYIZP^RQTS'tFa(WKYIO<m aVJPtuHKORQec]^_aVS��lfhjK^_ikj'^_Z@i Q�@lQTyKO_Y�aTm
^_SKiIaVJ%@zaVJ]Qec]^_SKUuc]jKY�Z%@lQec]^RQTO�QTZhf YIO_O QTZ�c]jKY�c]YItX@zaVJ]QTO>iIaVJPJPYIORQec]^_aVSKZ��lQTSKW fhjK^_ikj�QTO_O_a;fhZCm aVJ
@zaVZgc]YIJP^_aVJ��!HlQTS�c]^ �li Qec]^_aVS aTm<c]jKY�iIa;pTQTJP^RQec]Y�Y���YIi c]Z��
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� S�c]jK^_ZMZPYIi c]^_aVS�f Y�WKYIZPiIJP^_yzY�tFa(WKYIO ylQTZPYIW'Q�@ @KJPa�QTikjKYIZ\m aVJMZPt QTO_O QTJPY QFYIZgc]^_t Qec]^_aVS��Kc]jlQec
^_SKiIO_HKWKYXc]jKY Z%@lQTiIY�� c]^_tFYXWKY
@zYISKWKYISKiIY7Zgc]JPHKi c]HKJPYFfh^qc]jK^_S0c]jKYFWlQeckQ � �\U�QT^_S�� f Y iIaVSKZP^_WKYIJ
ckQTyKO_Y Y �98��zfh^qc]j'^qc]Z\UV^qpVYIS'Z%@lQec]^RQTO<QTSKW�c]YItX@zaVJ]QTO<t QTJPUV^_SlQTO_Z�� � YuyzYIUV^_S�fh^qc]j'Q �<aV^_ZPZPaVS
tFa(WKYIO_O_^_SKU Q�@ @KJPa�QTikj aTm<c]jKY � ��� QTZhWKYIZPiIJP^_yzYIW yK>�{(ikjlQTikj � ������� i � �
� Y�QTZPZPHKtFY Z%@lQTiIY�� c]^_tFYFZ%@zYIiI^ �li�tFaVJgckQTO_^qc?>�J]Qec]YIZ � ��� QTZ�^_S ikjlQ�@�c]YIJ � � QTSKW ^_SKiIO_HKWKY

c]jKYMHKSKWKYIJPO9>(^_SKUV@za#@KHKORQec]^_aVS  ��� fh^qc]jXc]jKYhjK^_UVjKYIZgc�Z%@lQec]^RQTOxQTSKWXc]YItX@zaVJ]QTOKJPYIZPaVO_H�c]^_aVS � � jKY
�<aV^_ZPZPaVS @lQTJ]QTtFY c]YIJPZ � ��� i QTS yzY�Z%@zYIiI^ �lYIW�QTZ�m aVO_O_a;fhZ

� ��� �  ��� � ��� � � 8��
	
	
	���� � � � 8��
	
	
	���� � � Y � � �

fhjKYIJPY � ��� JPY
@KJPYIZPYIS�c]Z�c]jKY@J]Qec]Y�Qec c]^_tFY ��^_S�WK^_Zgc]JP^_i c � � � Y@jlQ pVY�O_Y QTJPSKYIW7^_SFc]jKYW@KJPY p(^_aVHKZ
ikjlQ�@�c]YIJCc]jlQec c]jKY@tuHKOqc]^qpTQTJP^RQec]Y�c]^_tFYMZPYIJP^_YIZCi QTS7yzY@tFa(WKYIO_O_YIWFp(^RQ�QutuHKOqc]^qpTQTJP^RQec]YCpVYIi c]aVJ��
QTH�c]aVJPYIUVJPYIZPZP^qpVY @KJPa(iIYIZPZ@^_SKiIO_HKWK^_SKU Q Z%@lQec]^RQTO WKY
@zYISKWKYISKiIY Zgc]JPHKi c]HKJPY�fh^qc]j c]^_tFY�ORQTU 8�� � m
f Y7QT^_t3c]a�^_SKiIaVJ%@zaVJ]Qec]Y c]jK^_Z�Zgc]JPHKi c]HKJPY�^_S�c]a c]jKY ZPt QTO_O QTJPY Q�tFa(WKYIO ��f Y7QTU�QT^_S0SKYIYIW c]a
WK^ ��YIJPYIS�c]^RQec]Y yzY c f YIYIS c]jKYuc]^_tFY�� � 8XQTSKW'c]jKY JPYIt QT^_SK^_SKU c]^_tFY-@zaV^_S�c]Z�� � 8��	� Y ZPY c
H @ c]jKY�m HKSKi c]^_aVSlQTO>JPYIORQec]^_aVS�m aVJCc]jKY�J]Qec]YIZ � ��� QechZP^qc]Y ��Qec�c]^_tFY���QTZ�m aVO_O_a;fhZ

� � 8�� � � � � � � � � � � � � 8��
	
	
	����
� � 8�� � ��� � � � � � � � � 
 ��� � � � � 
 � ����� � �� � 
 ��� � 
 ��� ��� � 
 � � � � 8��
	
	
	���� 	

�CcNc]^_tFY � � 8�f YhyzYIUV^_S fh^qc]j tFa(WKYIO_O_^_SKUMc]jKYhJ]Qec]Y � � � WKY
@zYISKWKYIS�c aVS c]jKYha;pVYIJ]QTO_OKO_Y pVYIO
� � @KO_HKZ<c]jKY�Z%@lQec]^RQTO(J]QTSKWKaVt%Y���YIi c]ZNpVYIi c]aVJ � � � � � jK^_Z pVYIi c]aVJN^_Z HKZPYIW c]a�tFa(WKYIO!c]jKYCZ%@lQec]^RQTO
jKY c]YIJPaVUVYISKYI^qc?> aTm c]jKYXtFaVJgckQTO_^qc?> J]Qec]YIZ�Qec�c]^_tFY�� � 8�� vlaVJ � � 8 f YX^_tX@KO9> c]jKY pVYIi c]aVJ
QTH�c]aVJPYIUVJPYIZPZP^qpVY@Zgc]JPHKi c]HKJPY\aTm>c]jKY\Z%@lQTiIY�� c]^_tFYMtFa(WKYIOlaTm�ZPYIi c]^_aVS � � � j!HKZ���c]jKY\J]Qec]YIZ � ��� m aVJ
� � 8�QTJPY tFa(WKYIO_O_YIW�ylQTZPYIW�aVS�c]jKJPYIY�QTWKWK^qc]^qpVYNiIaVtX@zaVSKYIS�c]Z�� �@SKY ^_Z<QTU�QT^_S@c]jKY a;pVYIJ]QTO_O�O_Y pVYIO
� � ��c]jKYuaTc]jKYIJPZ�QTJPY�c]jKY iIaVtX@zaVSKYIS�c]Z@aTm c]YItX@zaVJ]QTO<QTSKW'Z%@lQec]^RQTO QTH�c]aVJPYIUVJPYIZPZP^_aVS ��vlaVJMc]jKY
c]YItX@zaVJ]QTO>QTH�c]aVJPYIUVJPYIZPZP^_aVS7f Y�iIaVtX@lQTJPY\c]jKY�J]Qec]Y�^_S�WK^_Zgc]JP^_i c � QecCc]^_tFY�� � 8 � � � 
 ��� � � fh^qc]j
c]jKY\a;pVYIJ]QTO_OxO_Y pVYIOzQec�c]^_tFY � � 8 ��� � 
 � � �NvlaVJNc]jKY\Z%@lQec]^RQTOxQTH�c]aVJPYIUVJPYIZPZP^_aVS��!c]jKYMSKYI^_UVj!yzaVJP^_SKU
ZP^qc]YIZhaTm ��Qec�c]^_tFY � � 8 � �� � 
 ��� � 
 ��� �CQTJPY�iIaVtX@lQTJPYIW7c]a c]jKY�a;pVYIJ]QTO_O�O_Y pVYIO Qec�c]^_tFY � � 8��



� 
 � 
 � ��� ��� � � 	 ��� 	 � ��� � ��� � � � 	 ����� � ��� ��� 8 � ;

�\S QTOqc]YIJPSlQec]^qpVY Q�@ @KJPa�QTikj
c]jlQec J]Qec]jKYIJ QT^_tFZ m aVJ c]jKY�YIZgc]^_t Qec]^_aVS aTm�Q0Z%@lQec]^RQTOMQTSKW
c]YItX@zaVJ]QTO<c]JPYISKW ZPHKJgm QTiIYuc]jlQTS HKZP^_SKU QTH�c]aVJPYIUVJPYIZPZP^qpVYXZgc]JPHKi c]HKJPYIZ�i QTS yzY Z%@zYIiI^ �lYIW0QTZ�QTS
a;pVYIJ]QTO_O>tFaVJgckQTO_^qc?> J]Qec]Y\m aVJCY pVYIJE> >VY QTJ��KYIZgc]^_t Qec]YIW�c]jKJPaVHKUVj �	 � � � � � 	  � � �lQTZPZPHKtF^_SKU�c]jlQec
c]jK^_Z@a;pVYIJ]QTO_O<J]Qec]Y �	 � SKYIYIWKZ@c]a�yzY QTW 	PHKZgc]YIW'm aVJMc]^_tFY�Z%@zYIiI^ �li QTSKW QTJPY Q Z%@zYIiI^ �li J]QTSKWKaVt
Y���YIi c]Z��zQTSKW Y pVYIS�^_S�c]YIJ]QTi c]^_aVSKZ�� � jK^_ZhO_Y QTWKZCc]aXc]jKY�m aVO_O_a;fh^_SKU�JPYIORQec]^_aVSKZPjK^ @

�	 ��� � �	 � Y5A*@�� � � ��� � ��� ��� � � � 8��
	
	
	���� � � � 8��
	
	
	���� 	

� m f Y�QTZPZPHKtFY�Q��<aV^_ZPZPaVS tFa(WKYIO �!c]jKY �<aV^_ZPZPaVS)@lQTJ]QTtFY c]YIJPZ�QTU�QT^_S7QTJPY � ��� � 	 ���  ��� ��� S
UVYISKYIJ]QTO 	 ��� � 	 ��� � � � �Kfh^qc]j � � � � � � � � � � ��� � m aVJCc]jK^_Z�i QTZPY��

< aVtF^_SKUuylQTikbFc]a aVHKJ�QTH�c]aVJPYIUVJPYIZPZP^qpVY�QTO_O_a(i Qec]^_aVSFtFa(WKYIO �!c]jKY�S!HKtuyzYIJ�aTm b!SKa;fhS WlQeckQ
@zaV^_S�c]Z � fhjK^_ikj�QTJPY�c]jKY�JPa;f�QTSKW iIaVO_HKtFS ZPHKtFZ �C^_Z�J]Qec]jKYIJhZPt QTO_O>iIaVtX@lQTJPYIW7c]aXc]jKY�S!HKt��
yzYIJ@aTm�tF^_ZPZP^_SKU WlQeckQ � YIS�c]JP^_YIZ@aTm c]jKY�ckQTyKO_Y � ��� ^qc]j'QTS'^_SKiIJPY QTZP^_SKU�S!HKtuyzYIJ@aTm JPa;fhZ�QTSKW
iIaVO_HKtFSKZ � ^ � Y�� >VY QTJPZ@QTSKW WK^_Zgc]JP^_i c]Z � c]jKY�HKSKb!SKa;fhS�YIS�c]JP^_YIZMaTm<c]jKY�ckQTyKO_Y�^_SKiIJPY QTZPY @KJPa#@zaVJ��
c]^_aVSlQec]YIO9>�� � S1c]jKY)TCQM>VYIZP^RQTS1m J]QTtFY f aVJPb �N^qcu^_ZuY QTZE> c]a�c]JPY Qecuc]jKY7tF^_ZPZP^_SKU�WlQeckQ � ��� QTZ
HKSKb!SKa;fhS,@lQTJ]QTtFY c]YIJPZ�� � jKYIZPY @lQTJ]QTtFY c]YIJPZ i QTS yzY�YIZgc]^_t Qec]YIW
UV^qpVYIS
c]jKY�Z%@lQec]^RQTOMQTSKW
c]YItX@zaVJ]QTO�t QTJPUV^_SlQTO_Z����\ZCc]jKY�tFa(WKYIO�^_ZCjK^_UVjKO9>U@lQTJ]QTtFY c]YIJP^_GIYIW�m JPY �!HKYIS�c]^_ZgcMZPaVO_H�c]^_aVSKZ�QTJPY
WK^ #FiIHKOqc aVJuY pVYIS ^_tX@zaVZPZP^_yKO_Y c]a Q�@ @KO9>�� � Y7jlQ pVY7^_S�c]JPa(WKHKiIYIW @KJPa#@zaVJgc]^_aVSlQTO @lQTJgc]^qc]^_aVS��
^_SKU QTSKW Q yK^_SKaVtF^RQTO tFa(WKYIO�m aVJ c]jKY iIaVSKZgc]JPHKi c]^_aVS
aTm@iIaVS �lWKYISKiIY�^_S�c]YIJgpTQTO_Z�� 
Ma;f Y pVYIJ��
c]jKY�iIaVtX@KO_Y5A WKY
@zYISKWKYISKiIYuZgc]JPHKi c]HKJPY�fh^qc]jK^_S7c]jKY�WlQeckQFi QTSKSKaTcMyzY�QTiIiIaVHKS�c]YIW�m aVJ�� �\c]jKYIJ
m JPY �!HKYIS�c]^_Zgc Q�@ @KJPa�QTikjKYIZXi QTS yzY�c]jKaVHKUVj�cXaTm �NyKH�cXJPYIZgc]JP^_i c]^qpVY QTZPZPHKtX@�c]^_aVSKZuSKYIYIW c]a yzY
t QTWKY�� � jKYIJPY m aVJPY ��f Y iIaVSKiIYIS�c]J]Qec]Y aVS TCQM>VYIZP^RQTS
Q�@ @KJPa�QTikjKYIZXc]jKJPaVHKUVjKaVH�c c]jKY7JPYIZgcFaTm
c]jK^_ZhikjlQ�@�c]YIJ��

+-��& �D�'�O *���1� �� !2  �������1 !� 


� @lQTJgcCm JPaVt c]jKY\ikjKaV^_iIY@aTm<Q�ZPHK^qckQTyKO_YMtFa(WKYIOxm aVJ�c]jKY � ��� QTO_aVSKU�fh^qc]j7Q�O_^_SKbum HKSKi c]^_aVS��(f Y
SKYIYIWFc]a �lSKWFQ@fCQM>XaTm�Z < Z < Z]QTtX@KO_^_SKU@UV^qpVYIS c]jKYht QTJPUV^_SlQTO_Z�� � SXc]jKY�H @zWlQec]^_SKUV@KJPa(iIYIZPZ
aTm�c]jKYXZ�QTJPbTa;p ikjlQT^_SKZ�^qc�^_Z@iIHKtuyzYIJPZPaVtFYuc]a QTZPZP^_UVS UV^qpVYIS WlQeckQ���^ � Y��zc]jKYXt QTJPUV^_SlQTO_Z��xc]a
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Q ZPHKt aTm YIZgc]^_t Qec]YIW[@lQTJ]QTtFY c]YIJPZ�� �/iIaVtuyK^_SlQec]aVJP^RQTO�Q�@ @KJPa�QTikj�c]a ZPaVOqp(^_SKUFc]jK^_Z @KJPaVyKO_YIt
f aVHKO_WFyzY�c]a�H @zWlQec]Y�c]jKYhiIYIO_OliIaVHKS�c]Z � ��� yK>XikjKa(aVZP^_SKU�Q � 
 � ZPHKy�ckQTyKO_YMQTSKWXc]jKYIS�QTWKWK^_SKU

��� �
��

� ���

c]aXc]jKY�iIaVHKS�c]ZM^_S�c]jKY�ZPHKy�ckQTyKO_Y�� Z a;p(^_SKUXc]jKY�ZPHKy�ckQTyKO_Y�QTiIJPaVZPZ�c]jKY�JPa;fhZ\QTSKW iIaVO_HKtFSKZ�aTm
c]jKY�iIaVS�c]^_SKUVYISKi > ckQTyKO_Y�SKYIiIYIZPZ]QTJP^_O9> @KJPYIZPYIJgpVYIZ@c]jKY�t QTJPUV^_SlQTO_Z�� �\WKWK^_SKU aVJMZPHKy�c]J]QTi c]^_SKU��
QecNc]jKY�^_S�c]YIJPZPYIi c]^_aVSXaTmxc f a�JPa;fhZ QTSKW c f a�iIaVO_HKtFSKZ��TfhjKYIJPYhJPa;fhZ JPY
@KJPYIZPYIS�c >VY QTJPZ��!^_tX@KO_^_YIZ
Q c?>7@zY�aTm<c]YItX@zaVJ]QTOOZ�QTJPbTa;p WKY
@zYISKWKYISKiIY��


Ma;f Y pVYIJ��MQ0ZPYISKZP^_yKO_Y ikjKaV^_iIY�aTm�Q�@KJPa#@zaVZ]QTOhWK^_Zgc]JP^_yKH�c]^_aVS1m aVJ��7UVa(YIZFyzY >VaVSKW ZgckQTS��
WlQTJPW TCQM>VYIZP^RQTS�YIZgc]^_t Qec]^_aVS � �\WKWK^qc]^_aVSlQTO_O9>��Cf Y f aVHKO_W,@zaVZPZP^_yKO9>
m QTiIY'c]jKY @KJPaVyKO_YIt aTm
SKaVS�� ^_WKYIS�c]^ �xQTyK^_O_^qc?> fhjKYIS0YIZgc]^_t Qec]^_SKU�� � � @lQTJgc�m JPaVt3iIaVtX@KH�ckQec]^_aVSlQTOD@KJPaVyKO_YItFZ\c]jKYX^_S��
c]YIJ%@KJPY ckQec]^_aVS�aTm���^_S c]jK^_Z\iIaVS�c]Y5A(c�^_Z\tFaVJPY�iIaVtX@KO_Y5A c]jlQTS�^_S�iIaVS�pVYIS�c]^_aVSlQTO iIaVS�c]^_SKUVYISKi >
ckQTyKO_Y � aVJ ��� m aVO_W�ckQTyKO_YXQ�@ @KO_^_i Qec]^_aVSKZ��	� Y c]jKYIJPY m aVJPYXiIaVSKiIYIS�c]J]Qec]YFaVS c]jKY Zgc]a(ikjlQTZgc]^_iFQ�@��
@KJPa�QTikj�aTm Z < Z < Z]QTtX@KO_^_SKU�fh^qc]j UV^qpVYIS t QTJPUV^_SlQTO_Z�� vlaVJCm HKJgc]jKYIJhWK^_ZPiIHKZPZP^_aVS aTm Z < Z <
Z]QTtX@KO_^_SKU @KJPYIZPYIJgp(^_SKUXc]jKY�t QTJPUV^_SlQTO_Z ZPYIY Z i `@aVSlQTO_W��x{(tF^qc]j��KQTSKW�vlaVJPZgc]YIJ � 8�\#\#\ � �

: ����� 
O !L ���'�  �������1 !� 


� S'c]JE>(^_SKU c]a7aVy�ckQT^_S @lQTJ]QTtFY c]YIJ@YIZgc]^_t Qec]YIZ\m aVJMc]jKY HKSKb!SKa;fhS0iIYIO_O<m JPY �!HKYISKiI^_YIZ��>f Y jlQ pVY
c]jKaVHKUVj aTmMc]jKY7m aVO_O_a;fh^_SKU�iIaVtX@KH�ckQec]^_aVSlQTO�c]JP^_ikb � {(ikjlQTikj ������� y � � � Y HKZPY�QTS ^_SKWK^_JPYIi c
QTW 	PHKZgc]tFYIS�c\aTm c]jKY�ZPHKt aTm c]jKY�YIZgc]^_t Qec]YIW @lQTJ]QTtFY c]YIJPZhc]a;fCQTJPWKZhc]jKY�aVyKZPYIJgpVYIW'WlQeckQ � �\Z
c]jKY ZPt QTO_OCQTJPY Q'YIZgc]^_t Qec]^_aVS ^_Zuc f a�� WK^_tFYISKZP^_aVSlQTO � ^_S1c]jKY WK^_JPYIi c]^_aVS1aTmhc]^_tFY7QTSKW Z%@lQTiIY �
c]jKY�QTW 	PHKZgc]tFYIS�cM^_Z�QTO_ZPauc f a�� WK^_tFYISKZP^_aVSlQTO � � Y�QTZPZP^_UVS7c]jKY@m aVO_O_a;fh^_SKUujK^_UVjKO9> ^_S�m aVJPt Qec]^qpVY
[�QTHKZPZP^RQTS @KJP^_aVJCWK^_Zgc]JP^_yKH�c]^_aVSKZ c]a c]jKY�aVyKZPYIJgpVYIW�t QTJPUV^_SlQTOzS!HKtuyzYIJPZMaTm i QTSKiIYIJhWKY Qec]jKZ

� � � � [�QTH � �� � � � � 	 ��� 8 �
� � � � [�QTH � �� � � � � 	 ��� 8 � 	

� S Y pVYIJE> H @zWlQec]^_SKU Zgc]Y
@ aTm<c]jKY�ikjlQT^_S��Kc]jKY�ZPHKt aTm<c]jKY�YIZgc]^_t Qec]YIW S!HKtuyzYIJhaTm i QTSKiIYIJ
WKY Qec]jKZ\^_Zh^_SKWK^_JPYIi c]O9> @KHKO_O_YIW7c]a;fCQTJPWKZMc]jKY�aVyKZPYIJgpVYIW�t QTJPUV^_SlQTO_Z�� �\Zhc]jKY�pTQTJP^RQTSKiIYIZhaTm c]jKY



� 
�� 
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@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVSKZCQTJPY�ZPt QTO_O �(c]jKY�QTW 	PHKZgc]tFYIS�cMjlQTZ�Zgc]JPaVSKUX^_S��lHKYISKiIY�aVS7c]jKY @lQTJ]QTtFY c]YIJ
YIZgc]^_t Qec]YIZ��xQTSKW c]j!HKZhc]jKY�t QTJPUV^_SlQTO_ZCQTJPYV@KJPYIZPYIJgpVYIW � � jKY�YIZgc]^_t Qec]^_aVS7^_Z�^_S�pTQTJP^RQTS�chHKSKWKYIJ
c]jKY�ikjlQTSKUVY�aTm<c]jKY�aVJPWKYIJhaTm<c]jKY�c f a QTW 	PHKZgc]tFYIS�c]Z��

� 
�� � ������� � ��� � �
� ��� � � ����!"�

� Y jlQ pVY ZPY cFH @1c]jKY �<aV^_ZPZPaVS tFa(WKYIO�m aVJuc]jKY Z%@lQec]^_a�� c]YItX@zaVJ]QTO�ZPt QTO_OCQTJPY Q'YIZgc]^_t Qec]^_aVS
^_S0ZPYIi c]^_aVS
Y � � � � � � S0aVJPWKYIJ�c]a @zYIJgm aVJPt c]jKYX@lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]^_aVS'aTm c]jKYFtF^_ZPZP^_SKU iIYIO_O
m JPY �!HKYISKiI^_YIZ�� QTO_aVSKU fh^qc]j'c]jKY YIZgc]^_t Qec]^_aVS�aTm�Z%@lQec]^RQTO QTSKW'c]YItX@zaVJ]QTO QTH�c]a(iIaVJPJPYIORQec]^_aVS[@lQ��
J]QTtFY c]YIJPZ��hc]JPYISKW��\QTSKW WK^_Z%@zYIJPZP^_aVS���f Y'SKYIYIW ZPHK^qckQTyKO_Y @KJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVSKZ�� � Y�yzYIUV^_S
fh^qc]j c]jKY'pVYIi c]aVJ aTm�Z%@lQec]^RQTO@J]QTSKWKaVt Y���YIi c]Z�� � � �@Qec7c]^_tFY � � 8'fhjK^_ikj f Y0QTZPZP^_UVS�Q
SKaVS�� ^_S�m aVJPt Qec]^qpVY@tuHKOqc]^qpTQTJP^RQec]Y@[�QTHKZPZP^RQTS @KJP^_aVJ

� � � [�QTH � � � ��� � �

fhjKYIJPY � QTSKW�� QTJPY�jK>7@zYIJ%@lQTJ]QTtFY c]YIJPZ�� � SKZgc]Y QTW aTm QTZPZP^_UVSK^_SKUXQuiIaVSKWK^qc]^_aVSlQTO>QTH�c]aVJPYIUVJPYIZ��
ZP^qpVYFZgc]JPHKi c]HKJPYXc]a c]jKY � � WK^_JPYIi c]O9>���f YFY5A*@zYIi c�c]jKYXZ%@lQec]^RQTO WKY
@zYISKWKYISKiIY�yzY c f YIYIS SKYI^_UVj��
yzaVJP^_SKU�ZP^qc]YIZ�QecNc]^_tFY � � 8�c]a�QTJP^_ZPYCc]jKJPaVHKUVj c]jKYMtFa(WKYIOlQTZPZPHKtX@�c]^_aVSKZ QTSKWXc]jKYhWlQeckQ � � ^_Z
QTZPZP^_UVSKYIW�QXSKaVS�� ^_S�m aVJPt Qec]^qpVY�[�QTHKZPZP^RQTS @KJP^_aVJ�� � � [�QTH � � � � � � � ��JPY
@KJPYIZPYIS�c]ZMc]jKY�HKSK^qc?>
t Qec]JP^ A aTm�WK^_tFYISKZP^_aVS �

 ��� � jKYhiIa;pTQTJP^RQTSKiIYht Qec]JP^ A��~^_Z�QTZPZP^_UVSKYIW Q � ^_ZPjlQTJgc � � ��� � WK^_Z��
c]JP^_yKH�c]^_aVS � � jKY�tFa(WKYIO�Z%@zYIiI^ �li Qec]^_aVS7aTmDY � � m aVJ c]jKY�J]Qec]YIZ�^_SKiIO_HKWKYIZ c]jKY�JPYIZgc]JP^_i c]YIW7pVYIi c]aVJ
aTm Z%@lQec]^RQTO>J]QTSKWKaVtwY���YIi c]Z � � � �xQTZ @KJPa#@zaVZPYIW yK> T YIZ]QTU QTSKW ��a(a#@zYIJPyzYIJPU � 8�\#\ ��� ���\U�QT^_S��
c]jKY�ZPHKtwc]aXGIYIJPaFiIaVSKZgc]J]QT^_S�cMaVS � � QTZPZPHKJPYIZM^_WKYIS�c]^ �xQTyK^_O_^qc?> Qec�c]^_tFY�� � 8��
vlaVJ c]jKYhpVYIi c]aVJCQTH�c]aVJPYIUVJPYIZPZP^qpVYMWKY pVYIO_a#@KtFYIS�c aTm�c]jKYMJ]Qec]YIZ f YMHKZPYhc]jKYhm aVO_O_a;fh^_SKU @KJP^_aVJ

m aVJ�c]jKY�a;pVYIJ]QTO_O>O_Y pVYIO_Z � � �lWKY
@zYISKWKYIS�c\aVS �
� � � [�QTH � �� � � � 	 ��� 8 � � �� � � � � � 	  � � 	

� jKYM[�QTHKZPZP^RQTS @KJP^_aVJ<m aVJ � � jlQTZ c]jKY�a;pVYIJ]QTO_O�J]Qec]Y m aVJ Y QTikj >VY QTJ � QTZ Y5A*@zYIi ckQec]^_aVS��Vfh^qc]j
Q�ZPt QTO_O�pTQTJP^RQTSKiIY�� � jKYhc]YItX@zaVJ]QTOxQTSKWFZ%@lQec]^RQTOxQTH�c]aVJPYIUVJPYIZPZP^_aVSU@lQTJ]QTtFY c]YIJPZ��!jKa;f Y pVYIJ��lQTJPY
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QTZPZP^_UVSKYIW SKaVS�� ^_S�m aVJPt Qec]^qpVY�[�QTHKZPZP^RQTS @KJP^_aVJPZ�iIYIS�c]YIJPYIW�QTJPaVHKSKW GIYIJPa��
� � [�QTH � � �M8 ����� �
� � [�QTH � � �M8 ����� � 	

v ^_UVHKJPY)Y �987WK^_Z%@KORQM>(Zuc]jKY7UVJ]Q�@KjK^_i QTO JPY
@KJPYIZPYIS�ckQec]^_aVS aTmMaVHKJXQTO_O_a(i Qec]^_aVS0tFa(WKYIO � vlHKO_O
QTJPJPa;fhZN^_SKWK^_i Qec]Y�Zgc]a(ikjlQTZgc]^_iCO_^_SKb!Z<c]a\fhjK^_ikjXQ @KJPaVylQTyK^_O_^qc?>�WK^_Zgc]JP^_yKH�c]^_aVS�^_Z QecPckQTikjKYIW �N`@aVH��
yKO_Y�QTJPJPa;fhZhWKYISKaTc]Y�WKY c]YIJPtF^_SK^_Zgc]^_i@JPYIORQec]^_aVSKZPjK^ @KZ���^ � Y��KO_aVUV^_i QTO�O_^_SKb!Z�� T aMA�YIZhiIaVS�ckQT^_S UV^qpVYIS
WlQeckQ���QTSKW�iI^_JPiIO_YIZ JPY
@KJPYIZPYIS�c�Zgc]a(ikjlQTZgc]^_i\SKa(WKYIZ�� � jKY@t Qec]JP^ A �%QTSKW c]jKYMpVYIi c]aVJ � QTJPYMjK> �

v ^_UVHKJPY Y �98���[�J]Q�@Kj aTm c]jKY�ZPt QTO_O>QTJPY Q tFa(WKYIO �

@zYIJ%@lQTJ]QTt�c]YIJPZ\m aVJMc]jKY�pVYIi c]aVJ�aTm Z%@lQec]^RQTO_O9> Zgc]JPHKi c]HKJPYIW J]QTSKWKaVt Y���YIi c]Z � y � ^_SK^qc � �\Qec\c]^_tFY
� � 8�� �Mmnc]YIJ Q0ZPHKt�� c]a�� GIYIJPa0iIaVSKZgc]J]QT^_S�c aVS y � ^_SK^qc � f Y�aVy�ckQT^_S ��� � � jKY�a;pVYIJ]QTO_OhO_Y pVYIO
� SK^qpVY QTH �W@KO_HKZ@c]jKYXZ%@lQec]^RQTO J]QTSKWKaVt3Y���YIi c]Z�WKY c]YIJPtF^_SKYuc]jKY J]Qec]YFQec@c]^_tFY�� � 8�� vlaVJ�QTO_O
ZPHKyKZPY �!HKYIS�c c]^_tFY @zaV^_S�c]Z<c]jKY J]Qec]Y�WKY
@zYISKWKZ aVS�c]jKY Z%@lQec]^RQTO(QTSKW�c]YItX@zaVJ]QTO!QTH�c]a(iIaVJPJPYIORQec]^_aVS



� 
 � 
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@lQTJ]QTtFY c]YIJPZ � c]YItX@ QTi�QTSKW�Z%@lQec QTi � �zQTSKW�c]jKY�a;pVYIJ]QTO_O<O_Y pVYIO � � jKY�YIZgc]^_t Qec]YIW�S!HKtuyzYIJMaTm
i QTSKiIYIJ@WKY Qec]jKZ@^_S�O_a(i Qec]^_aVS��CQecMc]^_tFY ��m aVO_O_a;fhZMQ �<aV^_ZPZPaVS�WK^_Zgc]JP^_yKH�c]^_aVS fh^qc]j[@lQTJ]QTtFY c]YIJ
� ��� ��fhjK^_ikj ^_ZCWKY c]YIJPtF^_SKYIW7yK>�c]jKY�J]Qec]Y � ��� QTSKW7c]jKY�HKSKWKYIJPO9>(^_SKU @za#@KHKORQec]^_aVS � � jKY�WlQTZPjKYIW
QTJPJPa;fhZCQec c]jKYMyzaTcPc]aVt aTm�c]jKYMUVJ]Q�@Kj ^_SKWK^_i Qec]YCc]jKYM^_SKWK^_JPYIi c QTW 	PHKZgc]tFYIS�c aTm�c]jKYMYIZgc]^_t Qec]YIW
S!HKtuyzYIJ\aTmNi QTSKiIYIJ\WKY Qec]jKZ\c]jKJPaVHKUVj c]jKY�Z%@lQec]^RQTO QTSKW�c]YItX@zaVJ]QTO�t QTJPUV^_SlQTO_Z�ylQTZPYIW�aVS c]jKY
Zgc]a(ikjlQTZgc]^_i�Q�@ @KJPa�QTikj �

� 
�� � 	�	�� � � � ����!"� ! ����� ��! � � ����!"� � ! ��� �

� YXyzYIUV^_S�fh^qc]j'c]jKYXQ�@ @KO_^_i Qec]^_aVS�aTm c]jKYXZPt QTO_O QTJPY Q��<aV^_ZPZPaVS0tFa(WKYIO<c]a Zgc]aVt QTikj i QTSKiIYIJ
QTtFaVSKU tFYIS�^_S c]jKY�JPYIUV^_aVS�aTm T J]QTHKSKZPikj�f YI^_U ��fhjK^_ikj'^_ZMO_a(i Qec]YIW�^_S C�a;f YIJ�{�Q�A�aVSK>�� � jKY
JPYIUV^_aVSXiIaVSKZP^_Zgc]Z aTmD8#8hWK^_Zgc]JP^_i c]Z��Vc]j!HKZ � � 8��
	
	
	��M8#8�� � YhiIaVSKZP^_WKYIJNc]jKYMQTUVUVJPYIU�Qec]YIW � �R>VY QTJ
� ���:8��
	
	
	������ @zYIJP^_a(W�m JPaVt 8�\ H YFc]a 8�\#\ � ��`@HKYuc]a�c]jKYuiIaVtX@KO_Y5A�^qc?>�aTm c]jKY tFa(WKYIO �xc]jKY
m HKO_O iIaVSKWK^qc]^_aVSlQTO_Z m aVJhc]jKY @lQTJ]QTtFY c]YIJPZMi QTSKSKaTc\yzY�ZPY c\H @�QTSKW�c]jKYu[�^_yKyKZhZ]QTtX@KO_YIJh^_ZMSKaTc
Q�@ @KO_^_i QTyKO_Y�� � Y HKZPY�Q(Z Y c]JPa#@zaVO_^_Z�� fh^qc]jK^_S��g[�^_yKyKZ�QTO_UVaVJP^qc]jKt m aVJ c]jKY H @zWlQec]^_SKU aTm\c]jKY
Z�QTJPbTa;p�ikjlQT^_SKZ�� � Y�jlQ pVYuikjKaVZPYIS�c]jKY	� ^_S!TCo@[�{ WKY m QTHKOqc\yKHKJPS�� ^_S aTm�� � ����� ^qc]YIJ]Qec]^_aVSKZ��
� jKY[@lQTJ]QTtFY c]YIJFYIZgc]^_t Qec]^_aVS1^_ZFylQTZPYIW aVS � ��� JPYIiIaVJPWKYIW H @zWlQec]YIZ���bTYIY
@K^_SKU Y pVYIJE> ��� c]j
^qc]YIJ]Qec]^_aVS �
v ^_UVHKJPY Y � � ZPjKa;fhZ c]jKY QTiIiIY
@�ckQTSKiIY0J]Qec]YIZ7aTm�c]jKY'Z]QTtX@KO_YIJ7ylQTZPYIW aVS c]jKY @KJPa#@zaVZ]QTO

WK^_Zgc]JP^_yKH�c]^_aVS ikjKaVZPYIS fh^qc]jK^_S c]jKY � ^_S!TCo@[�{1ZPaTmnc fCQTJPY���`@^_Z%@KORQM>VYIW QTJPY c]jKY ZPHKiIiIYIZPZP^qpVY
tF^_SK^_tuHKt � t Q�A�^_tuHKt QTSKW Q pVYIJ]QTUVY QTiIiIY
@�ckQTSKiIY J]Qec]YIZ a;pVYIJ)8 ��� ^qc]YIJ]Qec]^_aVSKZ�Y QTikj � � jKY
jKaVJP^_GIaVS�ckQTO<Q�A�^_ZhZPjKa;fhZ\c]jKY�S!HKtuyzYIJMaTmNJ]QTSKWKaVt �!HlQTS�c]^qc]^_YIZhUVYISKYIJ]Qec]YIW � � @ @lQTJPYIS�c]O9>��lc]jKY
J]Qec]YIZ�O_^_Y f YIO_ONfh^qc]jK^_S0c]jKYFJPYIiIaVtFtFYISKWKYIW J]QTSKUVY�� � a�ikjKYIikb0m aVJ�O_a;f QTH�c]a(iIaVJPJPYIORQec]^_aVS aTm
c]jKY @lQTJ]QTtFY c]YIJPZ��Vf YMjlQ pVYMikjKaVZPYIS c]jKYhO_Y pVYIOl^_S 8�\#\ � QTZ�QTSFY5AKQTtX@KO_YhQTSKW �lUVHKJPY Y � ;�ZPjKa;fhZ
c]jlQechc]jKY�ikjlQT^_S ^_Z�tF^ A�^_SKUuf YIO_O �

� @lQTJgcNm JPaVt�c]jKYMQ�@ @KO_^_i Qec]^_aVS�aTmzc]jKY�Z%@lQTiIY�� c]^_tFY�QTO_O_a(i Qec]^_aVS�tFa(WKYIO(c]a�Zgc]aVt QTikjXi QTSKiIYIJ
QTtFaVSKU�tFYIS ^_S c]jKY JPYIUV^_aVS0aTm T J]QTHKSKZPikj�f YI^_U � f Y�Q�@ @KO9>'c]jKY tFa(WKYIO c]a c]jKY YIZgc]^_t Qec]^_aVS
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v ^_UVHKJPY Y � � �(Z Y c]JPa#@zaVO_^_Z�� fh^qc]jK^_S��g[�^_yKyKZXQTiIiIY
@�ckQTSKiIY'J]Qec]YIZ m aVJ Zgc]aVt QTikj i QTSKiIYIJ7QTtFaVSKU
tFYIS ^_S F T,T J]QTHKSKZPikj�f YI^_U��

v ^_UVHKJPY Y � ; � � J]QTiIY @KO_aTc�m aVJ c]jKY\O_Y pVYIO ��� m aVJ�Zgc]aVt QTikj i QTSKiIYIJ�QTtFaVSKU�tFYIS�^_S F T T J]QTHKS��
ZPikj�f YI^_U�^_S 8�\#\ � �

aTmNO_HKSKUFi QTSKiIYIJ\tFaVJgckQTO_^qc?>�QTtFaVSKUXf aVtFYIS�^_S�dMaVJgc]j[FhjK^_SKY � YIZgc @KjlQTO_^RQ �C`�QeckQ fh^qc]j c]jKY
jK^_UVjKYIZgcXZ%@lQec]^RQTOCQTSKW1c]YItX@zaVJ]QTO�JPYIZPaVO_H�c]^_aVS QTJPY7Q pTQT^_ORQTyKO_YFm aVJ�c]jK^_ZuZgckQec]Y ��QTSKW1c]jKYIJPY m aVJPY
QTS Y pTQTO_HlQec]^_aVS1aTmhc]jKY �KcX^_ZuY QTZP^_YIJ�� � Y jlQ pVY ikjKaVZPYIS c]jKY7JPYIUV^_aVS1aTm �\JPSKZPyzYIJPU � fhjK^_ikj
^_SKiIO_HKWKYIZ)8 � WK^_Zgc]JP^_i c]Z�� � jKJPYIY � �R>VY QTJ @zYIJP^_a(WKZ�m JPaVt 8�\ H 8�c]a 8�\#\ ��jlQ pVY yzYIYIS HKZPYIW c]a
iIaVSKZP^_WKYIJ\c]jKY�fhjKaVO_Y�O_YISKUTc]j�aTmNc]jKY�c]^_tFY�ZPYIJP^_YIZ@a;pVYIJ 8�� >VY QTJPZ�� � jKY Z Y c]JPa#@zaVO_^_Z�� fh^qc]jK^_S��
[�^_yKyKZhQTiIiIY
@�ckQTSKiIY�J]Qec]YIZ�m aVJ c]jKY�QTO_O_a(i Qec]^_aVS tFa(WKYIO>^_S �\JPSKZPyzYIJPU QTJPY�WK^_Z%@KORQM>VYIW ^_S �lUVHKJPY
Y � ���

� J]QTiIYW@KO_aTc]Z aTm>c]jKY@HKSKb!SKa;fhS @lQTJ]QTtFY c]YIJPZCjlQ pVY@yzYIYIS7HKZPYIW7c]auikjKYIikbFm aVJ iIaVS�pVYIJPUVYISKiIY



� 
 � 
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v ^_UVHKJPY Y � ��� Z Y c]JPa#@zaVO_^_Z�� fh^qc]jK^_S��g[�^_yKyKZ QTiIiIY
@�ckQTSKiIYhJ]Qec]YIZNm aVJNO_HKSKU�i QTSKiIYIJ�QTtFaVSKU@f aVtFYIS
^_S F T �\SKJPSKZPyzYIJPU��

QTSKW m aVJ�tF^ A�^_SKU�yzYIjlQ p(^_aVJ�aTm�c]jKY ikjlQT^_SKZ��<QTSKW c]jKYXJPYIZPHKOqc]Z�jlQ pVYFyzYIYIS0Z]Qec]^_Zgm QTi c]aVJE>�� � Y
jlQ pVY�tFa(WK^ �lYIW c]jKY jK>7@zYIJ%@KJP^_aVJPZ�aTmCc]jKY WK^_Z%@zYIJPZP^_aVS(@lQTJ]QTtFY c]YIJ�m aVJ�c]jKY Z%@lQec]^RQTO_O9>�Zgc]JPHKi��
c]HKJPYIW J]QTSKWKaVt Y���YIi c]Z�� � jKYIJPY QTZh^_S Quc?>7@K^_i QTOOZ�QTJPbTa;p7J]QTSKWKaVt �lYIO_W @KJP^_aVJ Z%@zYIiI^ �li Qec]^_aVS
c]jKY�QTtFaVHKS�chaTm Z%@lQec]^RQTO>ZPtFa(aTc]jK^_SKU ^_Z�HKZPHlQTO_O9>�Zgc]JPaVSKUVO9>�WKY
@zYISKWKYIS�c\aVS7c]jKY�ikjKaV^_iIY�aTm<c]jKY
WK^_Z%@zYIJPZP^_aVS jK>7@zYIJ%@KJP^_aVJ���^_S7aVHKJ�Z%@lQTiIY�� c]^_tFY�QTO_O_a(i Qec]^_aVSFtFa(WKYIOzc]jKY�tuHKOqc]^qpTQTJP^RQec]YhWK^_Zgc]JP^_yKH��
c]^_aVS aTm c]jKYXZ%@lQec]^RQTO J]QTSKWKaVt Y���YIi c]Z�YIS�c]YIJPZ�aVSKO9>'Qec�c]^_tFY � � 8�� � jKYIJPY m aVJPYXikjlQTSKUVYIZ�^_S
c]jKY�WK^_Z%@zYIJPZP^_aVS jK>7@zYIJ%@KJP^_aVJh^_S�c]jK^_Zhi QTZPY�jlQ pVY�aVSKO9> Q tF^_SKaVJC^_S��lHKYISKiIY�aVS7c]jKY�YIZgc]^_t Qec]YIW
S!HKtuyzYIJPZMaTm i QTSKiIYIJMWKY Qec]jKZ �� ��� �

����� ��� � � � � } � �

v ^_JPZgc]O9>��(f Y�WK^_Z%@KORQM> c]jKY�YIZgc]^_t Qec]YIW7Zgc]aVt QTikj i QTSKiIYIJhtFaVJgckQTO_^qc?>XJ]Qec]YIZMQTtFaVSKUutFYIS ^_S�c]jKY
JPYIUV^_aVS aTm T J]QTHKSKZPikj�f YI^_U���v ^_UVHKJPYUY � � ZPjKa;fhZ�c]jKY YIZgc]^_t Qec]YIW(@lQTJ]QTtFY c]YIJPZ�m aVJ�c]jKY >VY QTJPZ
8�\ H Yuc]a 8�\#\ � �

� S1UVYISKYIJ]QTO � c]jKY7Y5A*@KO_aVJ]Qec]^qpVY WlQeckQ'QTSlQTO9>(ZP^_ZuaTmht QTO_Y Zgc]aVt QTikj1i QTSKiIYIJ jlQTZ ZPjKa;fhS Q
iIO_Y QTJPO9> WKYIiIJPY QTZP^_SKUFc]JPYISKW � � jKY-@lQTJ]QTtFY c]YIJhYIZgc]^_t Qec]YIZhm aVJhc]jKY�a;pVYIJ]QTO_O O_Y pVYIO_Z � � �
	
	
	 � ��� �
QTZ�f YIO_O QTZ�c]jKY�YIZgc]^_t Qec]YIW J]Qec]YIZ�m JPaVt�8�\ H Yuc]a 8�\#\ � ^_SKWK^_i Qec]Y\c]jK^_Z��
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v ^_UVHKJPY Y � � ��{!c]aVt QTikj i QTSKiIYIJ QTtFaVSKU tFYIS �
{7@lQec]^RQTO�QTSKW c]YItX@zaVJ]QTO JPYIZPaVO_H�c]^_aVS aTmMc]jKY
J]Qec]YIZ�m aVJ F T,T J]QTHKSKZPikj�f YI^_UFm aVJCc]jKY >VY QTJPZ 8�\ H Y�� 8�\#\ � �

�@S c]jKY�aTc]jKYIJujlQTSKW��Nf Y7jlQ pVY Q�@ @KO_^_YIW c]jKY7ZPt QTO_O�QTJPY Q�YIZgc]^_t Qec]^_aVS0c]a'O_HKSKU�i QTSKiIYIJ
QTtFaVSKU7f aVtFYIS0^_S0dMaVJgc]j(FhjK^_SKY � YIZgc @KjlQTO_^RQ � � jKYFJPYIZPHKOqc]^_SKU)@lQTJ]QTtFY c]YIJ�YIZgc]^_t Qec]YIZ@m aVJ
c]jKYFJPYIUV^_aVS aTm �\JPSKZPyzYIJPU�QTJPYXWK^_Z%@KORQM>VYIW0^_S �lUVHKJPYXY � Y � � jKYFiIJPYIWK^_yKO_YXJPYIUV^_aVSKZ�QTJPYXylQTZPYIW
aVS Q-@zaVZgc]YIJP^_aVJ O_^_SKbeQTUVYMaTm�c]jKY\c]jKJPYIY � �R>VY QTJ @zYIJP^_a(WKZ�� � jKY@WKaTc]ZCJPY
@KJPYIZPYIS�c�c]jKY@YIZgc]^_t Qec]YIW
J]Q f$i QTSKiIYIJhtFaVJgckQTO_^qc?>XJ]Qec]YIZ @zYIJW8 ��� � ����� ^_SKjlQTyK^qckQTS�c]Z�Qec�JP^_ZPb ��fh^qc]j \#\ @zYIJPiIYIS�chiIJPYIWK^_yKO_Y
^_S�c]YIJgpTQTO_Zhm aVJMQTO_O 8 � WK^_Zgc]JP^_i c]Zhfh^qc]jK^_S �\JPSKZPyzYIJPU�� � jKYuJPYIZPHKOqc]ZMZPjKa;f�c]jKY�iIO_Y QTJM^_SKiIJPY QTZP^_SKU
c]YItX@zaVJ]QTO�c]JPYISKWKZ��

� S c]jK^_Z�ZPYIi c]^_aVS f Y�jlQ pVY @KJPYIZPYIS�c]YIW
Q�tFa(WKYIO ylQTZPYIW1ZPt QTO_O�QTJPY Q�YIZgc]^_t Qec]^_aVS�� fhjK^_ikj
UVHlQTJ]QTS�c]YIYIZhQ @KJPYIZPYIJgpTQec]^_aVS7aTm�c]jKY�UV^qpVYIS7Z%@lQec]^RQTO�QTSKW�c]YItX@zaVJ]QTOzt QTJPUV^_SlQTO_Z�� 
Ma;f Y pVYIJ��zQTZ
�lUVHKJPY Y � Y ZPjKa;fhZ�� c]jKYIJPY ^_Z�Q c]YISKWKYISKi > aTmCc]jKYX@KJPYIZPYIS�c]YIW tFY c]jKa(W0c]a[@KJPa(WKHKiIY �VORQTiIYIW �
iIJPYIWK^_yKO_Y�JPYIUV^_aVSKZ Qemnc]YIJNY QTikj � �R>VY QTJ @zYIJP^_a(W � � jK^_ZN^_ZNWKHKY�c]a�c]jKYCm QTi c �Vc]jlQecNc]jKYhYIZgc]^_t Qec]^_aVS
^_Z @zYIJgm aVJPtFYIW ZPY
@lQTJ]Qec]YIO9> m aVJ�Y QTikj � �R>VY QTJ @zYIJP^_a(W � ��ZPHKyKZPY �!HKYIS�c@ZPt QTO_O>QTJPY Q YIZgc]^_t Qec]^_aVS
aTm�QTO_O ;�@zYIJP^_a(WKZF^_Z SKaTcU@zaVZPZP^_yKO_Y �hQTZFc]jKY�S!HKtuyzYIJ aTm�HKSKb!SKa;fhS @lQTJ]QTtFY c]YIJPZFfh^qc]j c]jKY
@KJPYIZPYIS�cFpVYIJPZP^_aVS aTmMc]jKY7ZPaTmnc fCQTJPY ^_Z�c]a(a'ORQTJPUVY fhjKYIS iIaVSKZP^_WKYIJP^_SKU 8 � WK^_Zgc]JP^_i c]Z�� � S1c]jKY
m aVO_O_a;fh^_SKU f Y�WKYItFaVSKZgc]J]Qec]Y c]jKY�YIZgc]^_t Qec]^_aVS m aVJFc f a � �R>VY QTJ @zYIJP^_a(WKZ��CyKH�c7ylQTZPYIW aVS Q
JPYIWKHKiIYIW
S!HKtuyzYIJ aTmMZ%@lQec]^RQTO HKSK^qc]Z�� � Y jlQ pVY WK^qp(^_WKYIW c]jKY7JPYIUV^_aVS1aTm �\JPSKZPyzYIJPU ^_S�c]a �
Z%@lQec]^RQTO>HKSK^qc]Z��Kfh^qc]j ; WK^_Zgc]JP^_i c]Z @zYIJhHKSK^qcMQTZ�m aVO_O_a;fhZ��
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^_SKiIO_HKWKYIW QTZFZPaVO_^_W WKaTc]Z�� � jKY aVyKZPYIJgpVYIW J]Qec]YIZ O_^_Y7JPYIORQec]^qpVYIO9> f YIO_O�fh^qc]jK^_S c]jKY iIJPYIWK^_yKO_Y
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v ^_UVHKJPY Y �98#8�� C�HKSKU0i QTSKiIYIJ QTtFaVSKU�f aVtFYIS ^_S d F � ��LNZgc]^_t Qec]YIW QTSKW aVyKZPYIJgpVYIW
J]Qec]YIZ
fh^qc]j[\ � �5iIJPYIWK^_yKO_Y�JPYIUV^_aVSKZCm aVJ F T �\JPSKZPyzYIJPU 8�\ H Y�� 8�\#\ � �

JPYIUV^_aVSKZhaVy�ckQT^_SKYIW7fh^qc]j7c]jKY�tFa(WKYIO>^_SKiIO_HKWK^_SKUuc]jKYV@za#@KHKORQec]^_aVS�WKYISKZP^qc?> QTZ�iIa;pTQTJP^RQec]Y��
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� Y�jlQ pVYuWK^_ZPiIHKZPZPYIW�c]jKY �!HKYIZgc]^_aVS��xfhjKY c]jKYIJ\c]jKY �VORQTiI^_SKU �XaTm c]jKY�iIJPYIWK^_yKO_Y�JPYIUV^_aVSKZMaTm
c]jKY�YIZgc]^_t Qec]YIW J]Qec]YIZ�i QTS1yzY JPYIWKHKiIYIW yK> Q�ZP^_tuHKOqckQTSKYIaVHKZ�YIZgc]^_t Qec]^_aVS0a;pVYIJutFaVJPYFc]jlQTS
aVSKY � �R>VY QTJ @zYIJP^_a(W ��� S �lUVHKJPY-Y �98#8�aVSKY�i QTS ZPYIY�iIO_Y QTJPO9>Fc]jKY��VZPtFa(aTc]j � ZPH @ @zaVJgc]YIW�J]QTSKUVY
Qechc]jKY �ViIJP^qc]^_i QTO ��c]J]QTSKZP^qc]^_aVS�m JPaVt:>VY QTJV8�\#\ � c]a 8�\#\*8��
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� Y�jlQ pVY�^_S�c]JPa(WKHKiIYIW1Q tFa(WKYIO ylQTZPYIW1ZPt QTO_O�QTJPY Q YIZgc]^_t Qec]^_aVS m aVJ�c]jKY tF^_ZPZP^_SKU�iIYIO_ONm JPY��
�!HKYISKiI^_YIZ\UV^qpVYIS7c]jKY�Z%@lQec]^RQTO�QTSKW c]YItX@zaVJ]QTO�t QTJPUV^_SlQTO_Z�� � Y�jlQ pVY�^_SKiIO_HKWKYIW7c]jKY�iIa;pTQTJP^RQec]Y
@KJPaMA7>�HKJPylQTSK^_G Qec]^_aVS�m aVJ\ZPtFaVb!^_SKU�yzYIjlQ p(^_aVJ�� 
Ma;f Y pVYIJ��<QTWKWK^qc]^_aVSlQTO�c]a c]jKYu^_tX@KO_YItFYIS�ckQ��
c]^_aVS�aTmNWlQeckQFaVS�ZPtFaVb!^_SKUFyzYIjlQ p(^_aVJ\QTtFaVSKUXf aVtFYIS��zc]jKY�^_SKiIO_HKZP^_aVS aTmNaTc]jKYIJ\iIa;pTQTJP^RQTyKO_YIZ
^_Z Zgc]J]QT^_UVj�cPm aVJgfCQTJPW � � jKYM^_S��lHKYISKiIYMaTmzc]jKaVZPYMiIa;pTQTJP^RQec]YIZ i QTSFyzYMYIZgc]^_t Qec]YIWFQTH�c]aVt Qec]^_i QTO_O9>
QTSKW ZP^_tuHKOqckQTSKYIaVHKZPO9> fh^qc]jK^_S c]jKY�tFa(WKYIO � fh^qc]jKaVH�cuc]jKY7SKYIiIYIZPZP^qc?>1aTm @KJP^_aVJ�Z%@zYIiI^ �li Qec]^_aVS
aTm c]jKYX^_tX@lQTi c�aTm�c]jKYXiIa;pTQTJP^RQec]Y�� < aVtX@lQTJPYIW c]a Q7iIORQTZPZP^_i QTO tFa(WKYIO ylQTZPYIW(@lQTJgc]^qc]^_aVSK^_SKU �
fhjKYIJPY�c]jKY�Y5A(c]YISKZP^_aVS�aTm c]jKY � @KJPa#@zaVJgc]^_aVSlQTO � @lQTJgc]^qc]^_aVSK^_SKU ^_S c]jKY�WK^_JPYIi c]^_aVS�aTmN^_SKiIO_HKWK^_SKU
iIa;pTQTJP^RQec]YIZ ^_tX@KO_^_YIZ Q @KJP^_aVJ<b!SKa;fhO_YIWKUVY aTmlc]jKY iIa;pTQTJP^RQec]Y f YI^_UVj�c]Z��Tc]jKY TCQM>VYIZP^RQTSutFa(WKYIO_O_^_SKU
Q�@ @KJPa�QTikj ^_Z@tFaVJPYuUVYISKYIJ]QTO � � c�QTO_O_a;fhZMc]jKY WlQeckQ c]a7Y5A*@KJPYIZPZ�c]jKYuf YI^_UVj�c�aTm�aVSKYuaVJ@tFaVJPY
iIa;pTQTJP^RQec]YIZ�c]jKJPaVHKUVj c]jKY Z < Z < ZP^_tuHKORQec]^_aVS��VfhjK^_ikj�t QTbTYIZ ^qc]Z�ZPH @zYIJP^_aVJP^qc?>FiIaVtX@lQTJPYIWFc]a
c]jKY�m JPY �!HKYIS�c]^_Zgc@Q�@ @KJPa�QTikj iIO_Y QTJ��
� jKYIS�QTSlQTO9>(GI^_SKUCtFaVJgckQTO_^qc?>hWlQeckQ��s^qc�^_Z>iIaVtFtFaVS�QTtFaVSKUCY
@K^_WKYItF^_aVO_aVUV^_Zgc]Zxc]ahQTUVUVJPYIU�Qec]Y

c]jKY\WlQeckQ�a;pVYIJCZPY pVYIJ]QTO�>VY QTJPZ��KaVJ c]a�i QTO_iIHKORQec]YhJPHKSKSK^_SKU�tFY QTSKZ�^_S aVJPWKYIJ�c]auQ pVaV^_W Y5A(c]JPYItFY
pTQTJP^RQec]^_aVS QTtFaVSKUXc]jKY�WlQeckQ���@zaVZPZP^_yKO9>7WKHKY�c]a YIJPJPaVJPZ\^_S WlQeckQFiIaVO_O_YIi c]^_aVS � �@HKJ\QTO_O_a(i Qec]^_aVS
tFa(WKYIOCm aVJXZPt QTO_O�QTJPY Q YIZgc]^_t Qec]^_aVS i QTS yzY�Q�@ @KO_^_YIW ^_S c]jK^_ZXb!^_SKW aTmW@KJPaVyKO_YIt � QTZ f YIO_O �
� jKYIS1f Y�Z%@KO_^qcuH @1QTUVUVJPYIU�Qec]YIW WlQeckQ�^_S�c]a�WlQeckQ fh^qc]j c]jKY�jK^_UVjKYIZgc JPYIZPaVO_H�c]^_aVS ^_S Z%@lQTiIY
QTSKW�c]^_tFY �lc]jKY�JPYIZPHKOqc]ZMfh^_O_O�yzY �VZPtFa(aTc]jKYIW � QTH�c]aVt Qec]^_i QTO_O9>���fhjK^_ikj�i QTS�O_Y QTW c]aFc]jKY�m QTi c
c]jlQecMm aVJ�ZPaVtFY�QTJPY QTZhaVJ >VY QTJPZMc]jKY�aVyKZPYIJgpVYIW�J]Qec]YIZhc]YISKW c]aFO_^_Y@aVH�c]ZP^_WKY�aTm c]jKY�YIZgc]^_t Qec]YIW
iIJPYIWK^_yKO_Y�JPYIUV^_aVSKZ��
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� jKY�ZPHKy 	PYIi c\aTm c]jK^_ZCc]jKYIZP^_Z�jlQTZ�yzYIYIS c]jKY�QTSlQTO9>(ZP^_ZCaTm WKY
@zYISKWKYIS�c\WlQeckQ � � jKY �lYIO_W aTm Q�@��
@KO_^_i Qec]^_aVSXfCQTZ�WlQeckQ�aVS7O_HKSKU�i QTSKiIYIJhQTSKW�Zgc]aVt QTikj7i QTSKiIYIJ�tFaVJgckQTO_^qc?> ^_S WK^ ��YIJPYIS�c�JPYIUV^_aVSKZ
aTm�[�YIJPt QTSK>�a;pVYIJNc]^_tFY�� � jKYhWKY
@zYISKWKYISKiIYMZgc]JPHKi c]HKJPY�fh^qc]jK^_Suc]jKY�WlQeckQ�QTJP^_ZPYIZ c]jKJPaVHKUVjuc]jKY
m QTi c�c]jlQec�yzaTc]j i QTSKiIYIJ@c?>7@zYIZ�ZPjKa;f WK^_Zgc]^_SKi c�Z%@lQec]^RQTOD@lQecPc]YIJPSKZ�� yKH�c�QTO_ZPa QTJPY WKY
@zYISKWKYIS�c
a;pVYIJuc]^_tFY�� � Y7jlQ pVY Q�@ @KO_^_YIW ZPY
@lQTJ]Qec]Y c]^_tFY ZPYIJP^_YIZ QTSlQTO9>(ZPYIZum aVJ�c]jKY7QTJPY QTO WlQeckQ�� QTSKW
f YXjlQ pVYXQTSlQTO9>(GIYIW'c]YItX@zaVJ]QTO<ZPO_^_iIYIZ@aTm c]jKYuWlQeckQ fh^qc]j�Z�QTJPbTa;p'J]QTSKWKaVt �lYIO_W'tFa(WKYIO_O_^_SKU
Q�@ @KJPa�QTikjKYIZ�c]a O_Y QTJPS QTyzaVH�cCc]jKY�Z%@lQec]^RQTOzWKY
@zYISKWKYISKiIY�Zgc]JPHKi c]HKJPY�� � jKY�b!SKa;fhO_YIWKUVY�U�QT^_SKYIW
m JPaVt ZPY
@lQTJ]Qec]Y QTSlQTO9>(ZPYIZ@jlQTZ\yzYIYIS HKZPYIW�c]a�yKHK^_O_W�Q Z%@lQec]^_a�� c]YItX@zaVJ]QTO�tFa(WKYIO<aVS�c]jKY�ylQ��
ZP^_Z�aTm�pVYIi c]aVJ���QTH�c]aVJPYIUVJPYIZPZP^qpVYU@KJPa(iIYIZPZ�c]jKYIaVJE>'aTmCZ%@lQec]^RQTO_O9> WKY
@zYISKWKYIS�c�c]^_tFYuZPYIJP^_YIZ�� � jKY
@lQTJ]QTtFY c]YIJPZ�aTmCc]jKY Z%@lQTiIY�� c]^_tFYFtFa(WKYIO jlQ pVY�yzYIYIS YIZgc]^_t Qec]YIW0fh^qc]j
TCQM>VYIZP^RQTS1QTSKW fh^qc]j
O_^_bTYIO_^_jKa(a(W tFY c]jKa(WKZ�� `@^ ��YIJPYIS�c�i QTSKiIYIJ c?>7@zYIZ��KQTSKW WK^ ��YIJPYIS�cCJPYIUV^_aVSKZ aTm�Zgc]HKW*>FjlQ pVY@yzYIYIS
QTSlQTO9>(GIYIW �[Z a(WKYIO_Z�fh^qc]j QTSKW fh^qc]jKaVH�c�iIa;pTQTJP^RQec]YIZ�jlQ pVY yzYIYIS �KcPc]YIW1QTSKW iIaVtX@lQTJPYIW aVS
c]jKY7ylQTZP^_Z aTmhc]jKY7WKY p(^RQTSKiIY7^_S�m aVJPt Qec]^_aVS0iIJP^qc]YIJP^_aVS � � Y7jlQ pVY WK^_ZPiIHKZPZPYIW c]jKY7iIaVtX@KH�ckQ��
c]^_aVSlQTO WK^ #FiIHKOqc]^_YIZ@aTm�c]jKYXO_^_bTYIO_^_jKa(a(W'Q�@ @KJPa�QTikj��<QTSKW c]jKYXYIO_YIU�QTSKiIY aTm c]jKY Y pTQTO_HlQec]^_aVS'aTm
c]jKYV@zaVZgc]YIJP^_aVJ��!HlQTS�c]^qc]^_YIZh^_S�c]jKY TCQM>VYIZP^RQTS�Q�@ @KJPa�QTikj fh^qc]j[Z < Z < tFY c]jKa(WKZ��
v ^_SlQTO_O9>��Tf Y@jlQ pVY\c]J]QTSKZgm YIJPJPYIW c]jKY\Z%@lQec]^RQTOzQTSKW c]YItX@zaVJ]QTOzQTH�c]aVJPYIUVJPYIZPZP^qpVY\WKY
@zYISKWKYISKiIY

Zgc]JPHKi c]HKJPYIZ c]a Q�ZPt QTO_O QTJPY Q�YIZgc]^_t Qec]^_aVS(@KJPaVyKO_YIt �'`@HKY c]a�c]jKY m QTi cuc]jlQecui QTSKiIYIJ tFaVJ��

8#8�\
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ckQTO_^qc?> WlQeckQ0fh^qc]j
c]jKY�jK^_UVjKYIZgc7Z%@lQec]^RQTO\QTSKW c]jKY�jK^_UVjKYIZgc c]YItX@zaVJ]QTOMJPYIZPaVO_H�c]^_aVS QTJPY�SKaTc
@KHKyKO_^_ZPjKYIW���f YXjlQ pVYXQ�@ @KO_^_YIW'Q�tFa(WKYIO<ylQTZPYIW ZPt QTO_O QTJPY Q�YIZgc]^_t Qec]^_aVS � � SKZgc]Y QTW aTm�ZPaVO_YIO9>
HKZP^_SKU�iIa;pTQTJP^RQec]YIZ c]a�ylQTZPYMc]jKY @lQTJgc]^qc]^_aVSXaVS��!f Y\jlQ pVY�QTWKWK^qc]^_aVSlQTO_O9>�^_tX@KO_^_YIW b!SKa;fhO_YIWKUVY\aTm
Z%@lQec]^RQTO QTSKW0c]YItX@zaVJ]QTONWKY
@zYISKWKYISKiIY fh^qc]jK^_S'c]jKYFWlQeckQ � � YFjlQ pVY tFa(WKYIO_O_YIW�c]jKYFtF^_ZPZP^_SKU
WlQeckQ QTZ @lQTJ]QTtFY c]YIJPZ���QTSKW f Y�jlQ pVY�YIZgc]^_t Qec]YIW WlQeckQXfh^qc]j c]jKY�jK^_UVjKYIZgcMZ%@lQec]^RQTO<QTSKW c]YIt��
@zaVJ]QTO JPYIZPaVO_H�c]^_aVS�UV^qpVYIS�c]jKYuZ%@lQec]^RQTO QTSKW�c]YItX@zaVJ]QTO<t QTJPUV^_SlQTO_Z�� � YujlQ pVYXiIaVtX@lQTJPYIW�c]jKY
JPYIZPHKOqc]^_SKU YIZgc]^_t Qec]YIZ�fh^qc]j0Q)@KJPa#@zaVJgc]^_aVSlQTOD@lQTJgc]^qc]^_aVSK^_SKU7QTiIiIaVJPWK^_SKU7c]a�Q7yK^_SKaVtF^RQTO<tFa(W��
YIO_O_^_SKU Q�@ @KJPa�QTikj � � jKY iIaVtX@lQTJP^_ZPaVS JPY pVY QTO_Z�ORQTJPUVYIJ�QTSKW tFaVJPYXJPYIO_^RQTyKO_Y iIJPYIWK^_yKO_YXJPYIUV^_aVSKZ
aTm�c]jKYFQTO_O_a(i Qec]^_aVS fh^qc]j Z%@lQTiIY�� c]^_tFYuWKY
@zYISKWKYISKiIY�� v ^_SlQTO_O9>��zf YXjlQ pVYFHKZPYIW0WlQeckQ7aVS0O_HKSKU
i QTSKiIYIJ fh^qc]jXc]jKYMjK^_UVjKYIZgc�Z%@lQec]^RQTOlQTSKWXc]YItX@zaVJ]QTOKJPYIZPaVO_H�c]^_aVS m aVJNc]jKYhZgckQec]YMaTm>dMaVJgc]jUFhjK^_SKY
� YIZgc @KjlQTO_^RQ�m aVJuQ�iIaVtX@lQTJP^_ZPaVS fh^qc]j c]jKY7YIZgc]^_t Qec]YIW WlQeckQ'QTiIiIaVJPWK^_SKU�c]a�c]jKY7QTO_O_a(i Qec]^_aVS
tFa(WKYIO � � SFc]jKYhi QTZPY\aTm>O_HKSKU�i QTSKiIYIJ QTtFaVSKU�f aVtFYIS ^qcNc]HKJPSKZ�aVH�c�c]jlQec m aVJ c]jKYMJPHKJ]QTOxQTJPY QTZ
c]jKY YIZgc]^_t Qec]^_aVS�^_Z@yzY cPc]YIJ@c]jlQTS�m aVJ\c]jKY HKJPylQTS WK^_Zgc]JP^_i c]Z�� � Y yzYIO_^_Y pVY�c]jK^_Z\c]a7yzY WKHKYuc]a
WK^ ��YIJPYIS�cMyzYIjlQ p(^_aVJ]QTO�@lQecPc]YIJPSKZ\QTtFaVSKUuf aVtFYIS ^_S JPHKJ]QTO>iIaVtX@lQTJPYIW c]aXHKJPylQTS�QTJPY QTZ��

� S ikjlQ�@�c]YIJ ��QTSKW ikjlQ�@�c]YIJ��@f Y\jlQ pVYMf aVJPbTYIW fh^qc]j �lJPZgc aVJPWKYIJ pVYIi c]aVJ���QTH�c]aVJPYIUVJPYIZPZP^qpVY
@KJPa(iIYIZPZPYIZ�� vlHKJgc]jKYIJXJPYIZPY QTJPikj
iIaVHKO_W yzY HKSKWKYIJgckQTbTYIS ^_S1c]jKY WK^_JPYIi c]^_aVS1aTm\jK^_UVjKYIJXaVJPWKYIJ
QTH�c]aVJPYIUVJPYIZPZP^qpVY@Zgc]JPHKi c]HKJPYIZ���vlaVJNc]jKY\YIZgc]^_t Qec]^_aVSXaTm>c]jKYhc]YItX@zaVJ]QTOlc]JPYISKW ^_S ikjlQ�@�c]YIJ�� �!f Y
jlQ pVYhQTZPZPHKtFYIWuO_^_SKY QTJP^qc?>�� �\Oqc]YIJPSlQec]^qpVYIO9>��TSKaVS��?@lQTJ]QTtFY c]JP^_i�Q�@ @KJPa�QTikjKYIZ O_^_bTY��lJPZgc aVJ<ZPYIiIaVSKW
aVJPWKYIJ�J]QTSKWKaVt fCQTO_b!Z�i QTS yzY Q�@ @KO_^_YIW c]a�^_tX@KJPa;pVY c]jKY �Kc�aTm c]jKYFHKSKWKYIJPO9>(^_SKU c]YItX@zaVJ]QTO
c]JPYISKW � � jKY ZPt QTO_O QTJPY Q�YIZgc]^_t Qec]^_aVS�^_S�c]jK^_Z�Q�@ @KO_^_i Qec]^_aVS�jlQTZ@yzYIYIS HKZPYIW'c]a7yKJPY QTb�WKa;fhS
Z%@lQec]^RQTOKQTUVUVJPYIU�Qec]YIZNaTmzJPYIUV^_aVSKZ ^_S�c]a@WK^_Zgc]JP^_i c]Z��!QTSKWuc]YItX@zaVJ]QTO_O9>�QTUVUVJPYIU�Qec]YIW WlQeckQ\c]aW>VY QTJPO9>
�lUVHKJPYIZ�� � ^qc]jKaVH�cNiIaVSKZP^_WKYIJP^_SKU@iIaVtX@KH�ckQec]^_aVSlQTO!m Y QTZP^_yK^_O_^qc?>V@KJPaVyKO_YItFZ��Tc]jKYhQTO_O_a(i Qec]^_aVS�fh^qc]j
aVHKJ tFa(WKYIO(i QTSuyzYCHKZPYIW c]a@yKJPY QTb�WKa;fhS Z%@lQec]^RQTO(WlQeckQMc]a�Q �lSKYIJ JPYIZPaVO_H�c]^_aVS�c]jlQTSuWK^_Zgc]JP^_i c]Z��
� S [�YIJPt QTSK>��lm aVJhY5AKQTtX@KO_Y �lc]jK^_ZhiIaVHKO_W�yzY @zaVZgckQTO QTJPY QFiIa(WKYIZ����%SKY f�ORQ f~aVS�SKaTc]^ �xQTyKO_Y
^_S�m YIi c]^_aVHKZ�WK^_ZPY QTZPYIZ<jlQTZ�iIaVtFYN^_S�c]a�m aVJPiIYN^_S�dMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ�^_S ����� 8��<vlJPaVt�c]jKYIS
aVS ^_SKiI^_WKYISKiIYCi QTZPYIZNtuHKZgcNyzY SKaTc]^ �lYIW aVS ;�� WK^_UV^qc QTJPY Q@iIa(WKY O_Y pVYIO � vlHKJgc]jKYIJ JPYIZPY QTJPikjXiIaVHKO_W
yzY�HKSKWKYIJgckQTbTYIS�^_S c]jKY�WK^_JPYIi c]^_aVS aTm Z%@lQec]^RQTO�W*>(SlQTtF^_i�tFa(WKYIO_O_^_SKUuaVJhWK^_ZPY QTZPY�ZPHKJgpVYI^_O_ORQTSKiIY
aTmNc]jKYIZPY ^_S�m YIi c]^_aVHKZMWK^_ZPY QTZPYIZ�� � S�c]jKY�WK^_JPYIi c]^_aVS�aTmNc]jKY�c]YItX@zaVJ]QTO<iIaVtX@zaVSKYIS�c �xc]jKYuZPt QTO_O
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QTJPY QFYIZgc]^_t Qec]^_aVS tFa(WKYIO�iIaVHKO_W�yzY�Y5A(c]YISKWKYIW�c]aXc]jKY�i QTZPY�aTmNyKJPY QTb!^_SKUFWKa;fhS[>VY QTJPO9> WlQeckQ
^_S�c]autFaVS�c]jKO9>FWlQeckQ��(fh^qc]j7QTWKWK^qc]^_aVSlQTOxZPY QTZPaVSlQTO�Y���YIi c]Z���vlaVJCQ�tFaVJPY\W*>(SlQTtF^_i\tFa(WKYIO_O_^_SKU �
^qchtF^_UVj�c�yzY�f aVJgc]j c]jK^_SKb!^_SKUXaTm Q ZP^_tuHKOqckQTSKYIaVHKZ�Z%@lQec]^_a�� c]YItX@zaVJ]QTOzZgc]JPHKi c]HKJPY��
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� � � ����

��� �

� �
��� ��� ��� ����
 � � 	[�	� ��� � ������� 	

� 
�� � � ����� � ��� ��� � ����� ��� ����!"���

� ��� ��� � � � ���5��� } ���	� �K�x��
 � �l� � �
� jKY�yK^_SKaVtF^RQTOzWK^_Zgc]JP^_yKH�c]^_aVS�� T ^_S �  � 	 � ^_Z�HKZPYIW c]aXJPY
@KJPYIZPYIS�c\c]jKY�S!HKtuyzYIJhaTm �VZPHKiIiIYIZPZPYIZ��
Q ^_S7QuZPY �!HKYISKiIY�aTm  ^_^_W � T YIJPSKaVHKO_O_^xc]JP^RQTO_Z���fh^qc]j)@KJPaVylQTyK^_O_^qc?> aTm<ZPHKiIiIYIZPZ 	 ^_S�Y QTikj7c]JP^RQTO �
vlaVJ ��
 	 
 8�c]jKYV@KJPaVylQTyK^_O_^qc]^_YIZ�m aVJ Q QTJPY�UV^qpVYIS yK>

� � � 
 	 � �
	  ��� 	 � � 8 � 	 � 	 
 � � � � � � � � � � 	 � � � � 	
� jKY Y5A*@zYIi ckQec]^_aVS aTm Q Y �!HlQTO_Z  	1QTSKW0c]jKYFpTQTJP^RQTSKiIYX^_Z  	 � 8 � 	 � � � jKY HKZ]QTUVYF^_S c]jKY
� ^_S!TCo@[�{�ORQTSKUVHlQTUVY�^_Z�
 ������������������� �
� ��� ��� � � �	� � � � ���	� �K�x��
 � �l� � �

� jKY �<aV^_ZPZPaVS WK^_Zgc]JP^_yKH�c]^_aVS�� �<aV^ � � � ^_Z�HKZPYIW c]a JPY
@KJPYIZPYIS�c iIaVHKS�c WlQeckQ � �\iIiIaVJPWK^_SKU c]a
[�YIO_t QTS Y c�QTO � � 8�\#\ ����ZP^_tuHKORQec]^_aVS
m aVJ7c]jKY �<aV^_ZPZPaVS$WK^_Zgc]JP^_yKH�c]^_aVS i QTS$yzY0ZPaVtFY fhjlQec
iIHKtuyzYIJPZPaVtFY �>QTZM^qcM^_Z\QX@KJPaVyKO_YItwc]a ^_S�pVYIJgc\c]jKY�iIHKtuHKORQec]^qpVY�WK^_Zgc]JP^_yKH�c]^_aVS7m HKSKi c]^_aVS �MvlaVJ

8 � ;



8 � � ��������� ����� � 
 ��� � � � � � � � �	� ��� 	 ��� � � � ��� ��� 	

� � � c]jKY��<aV^_ZPZPaVS WK^_Zgc]JP^_yKH�c]^_aVS7i QTS yzY�fhJP^qcPc]YIS�QTZ

� � � 
 � � ��� 
��
� �

��� � � � �
� � � 	

vlaVJ c]jK^_Z WK^_ZPiIJPY c]Y WK^_Zgc]JP^_yKH�c]^_aVS�c]jKY Y5A*@zYIi ckQec]^_aVSuQTSKW�c]jKY�pTQTJP^RQTSKiIY QTJPY � � � jKY � ^_S!TCo@[�{
iIa(WKY�^_Z�
 � ����� �
	 � � � �
� 
 � � !"����� � ��!����	��� � ����� ��� ����!"���

� ������� � � } �l���N�N�x��� �K� �$� � � �K��� � ���	� �K�x��
 � �l� � �

< aVSKZP^_WKYIJ � C � � � QTSKW �5Q � 	 
 	 ��ZE>(tFtFY c]JP^_i)@zaVZP^qc]^qpVY�� WKY �lSK^qc]Y�t Qec]JP^ A � � jKYIS c]jKY
@lQTJ]QTtFY c]YIJP^_G Qec]^_aVS7aTm<c]jKY�SKaVJPt QTO�WK^_Zgc]JP^_yKH�c]^_aVS��l[�QTH � ��� �����CJPYIZPHKOqc]Zh^_S QXWKYISKZP^qc?>

� � � 
 � ����� � � � $�� 
 � � � � 
 � 
 � 
 � � �kY5A*@�� � � � � � ����� 
 � � � ��� � 	 � � 	
� jKY pVYIi c]aVJ�aTm�Y5A*@zYIi ckQec]^_aVSKZ�^_Z@L � Q � � � QTSKW'c]jKYuiIa;pTQTJP^RQTSKiIYut Qec]JP^ A�L � � Q ��� � � Q �
� � � � � � �MvlaVJ 	���8�c]jKY�O_aVU�� SKaVJPt QTO�WK^_Zgc]JP^_yKH�c]^_aVS ^_ZMWKY �lSKYIW QTZhc]jKY�WK^_Zgc]JP^_yKH�c]^_aVS aTm�� �
fh^qc]j Q � [�QTH ��� ��� � � �xZPYIY-FhaVyzYIJgc � 8�\#\�� � � @ ��; H 8�� � jKY � ^_S!TCo@[�{7ORQTSKUVHlQTUVY�HKZPYIZMc]jKY
m HKSKi c]^_aVS 
 � � � ��
 ������
�� � � � � � 
 � � � � �
� ������� �$� � ��� ���	� �K�x��
 � �l� � �

� jKY�U�QTtFt Q7WK^_Zgc]JP^_yKH�c]^_aVS�� [�QTtFt Q � � � ���@^_Z�c]jKY iIaVS 	PHKU�Qec]YX@KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVS m aVJ�c]jKY
^_S�pVYIJPZPY aTm�c]jKY7SKaVJPt QTO pTQTJP^RQTSKiIY�QTSKW m aVJ�c]jKY�tFY QTS @lQTJ]QTtFY c]YIJ�aTmhc]jKY �<aV^_ZPZPaVS WK^_Zgc]JP^ �
yKH�c]^_aVS � � SKaVS�� ^_S�m aVJPt Qec]^qpVYXWK^_Zgc]JP^_yKH�c]^_aVS0^_Z�aVy�ckQT^_SKYIW��NQTZ � � � QTSKW � � � � � ^qc]j
@zaVZP^qc]^qpVY @lQTJ]QTtFY c]YIJPZ��1QTSKW �0c]jKY�U�QTtFt Q�WKYISKZP^qc?> i QTS yzY�Y5A*@KJPYIZPZPYIW'QTZ�m aVO_O_a;fhZ

� � � 
 � � ��� � � �
� � ��� �

� 
 � Y5A*@�� � � � ��� ��� � � 
 � � � � 	
� jKYIS c]jKYMY5A*@zYIi c]YIW�pTQTO_HKYhaTm�c]jKYMU�QTtFt Q�WK^_Zgc]JP^_yKH�c]^_aVS ^_Z�L � Q � ��� 	 ��QTSKWFc]jKYhpTQTJP^RQTSKiIY
pTQTJ � Q � � � 	 � � �N{7@zYIiI^RQTOKi QTZPYIZ aTmxc]jKY�U�QTtFt QMWK^_Zgc]JP^_yKH�c]^_aVS QTJPYCc]jKYhLNJPORQTSKU�WK^_Zgc]JP^_yKH�c]^_aVS��



� 
 � 
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c]jKY Y5A*@zaVSKYIS�c]^RQTOVWK^_Zgc]JP^_yKH�c]^_aVS��;QTSKW�c]jKY�� � � WK^_Zgc]JP^_yKH�c]^_aVS � � ahi QTO_Oec]jKYNU�QTtFt Q WK^_Zgc]JP^_yKH�c]^_aVS
^_S � ^_S!TCo@[�{ �KHKZPY 
 � ����� 
 
���� � � � � �
� ����� � � � � � � ��� �$� � ��� ���	� �K�x��
 � �l� � �

� jKY ^_S�pVYIJPZPY�U�QTtFt Q7WK^_Zgc]JP^_yKH�c]^_aVS � S�pK[�QTtFt Q � � � ���@^_Z�c]jKY WK^_Zgc]JP^_yKH�c]^_aVS aTm Q 
 � fhjKYIS
Q � [�QTtFt Q � � � ��� �TQTSKW�^qc<^_Z�c]jKY iIaVS 	PHKU�Qec]Y @KJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVS�m aVJ c]jKY�SKaVJPt QTOVpTQTJP^RQTSKiIY��
�~SKaVS�� ^_S�m aVJPt Qec]^qpVYhWK^_Zgc]JP^_yKH�c]^_aVSF^_Z aVy�ckQT^_SKYIW ^_S c]jKY@O_^_tF^qc QTZ � QTSKW � � � �
�\U�QT^_SFfh^qc]j
@zaVZP^qc]^qpVY@pTQTO_HKYIZ�m aVJ �1QTSKW �0c]jKY�^_S�pVYIJPZPY�U�QTtFt Q�WKYISKZP^qc?> i QTS yzY�m aVJPtuHKORQec]YIW QTZ

� � � 
 � � ��� � � �
� � ���

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

L � Q � ��� 	 � QTSKW pTQTJ � Q � ��� 	 � � QTZ�m aVJCc]jKY�U�QTtFt Q�WK^_Zgc]JP^_yKH�c]^_aVS �

� ������� 	 �	�K�@�N� � ���	� �K�x��
 � �l� � �

� jKY � ^_ZPjlQTJgc WK^_Zgc]JP^_yKH�c]^_aVS�� � ^_ZPjlQTJgc � � ��� � � ^_Z c]jKYhiIaVS 	PHKU�Qec]Y @KJP^_aVJ WK^_Zgc]JP^_yKH�c]^_aVS�m aVJ c]jKY
^_S�pVYIJPZPY�iIa;pTQTJP^RQTSKiIY�t Qec]JP^ A ^_S QutuHKOqc]^qpTQTJP^RQec]YhSKaVJPt QTO�WK^_Zgc]JP^_yKH�c]^_aVS � � ch^_Z�QutuHKOqc]^qpTQTJP^RQec]Y
UVYISKYIJ]QTO_^_G Qec]^_aVS aTmNc]jKY
� � � � WK^_Zgc]JP^_yKH�c]^_aVS��lm aVJhc]jKYui QTZPY�c]jlQec 	�� 8���aVJMc]jKY�U�QTtFt QFWK^_Zgc]JP^ �
yKH�c]^_aVS �
� J]QTSKWKaVt J]QTSKWKaVt/pTQTJP^RQTyKO_Y Q aTm>WK^_tFYISKZP^_aVS 	Fm aVO_O_a;fhZNQ � ^_ZPjlQTJgc�WK^_Zgc]JP^_yKH�c]^_aVS��
^qm ^qc�^_Z @KJPa#@zaVJgc]^_aVSlQTOxc]a

� � � 
 ��� � � � 
 � 
 � � 
 � 
 � � � �1Y5A*@ ��� 8� c]J � � � � ��� � � � � � � � � � 	
� jKY�HKZ]QTUVY�^_S7c]jKY � ^_S!TCo@[�{�ORQTSKUVHlQTUVY@^_Z�
 � � � �
� �
	���� ��� � � �
� ������� � � � � � ��� 	 �	�K�@�N� � ���	� �K�x��
 � �l� � �

� m Q 
 � � � ^_ZPjlQTJgc � � ��� � �Cc]jKYIS Q jlQTZMc]jKY�^_S�pVYIJPZPY�� � ^_ZPjlQTJgc\WK^_Zgc]JP^_yKH�c]^_aVS � � jKY�^_S�pVYIJPZPY
� ^_ZPjlQTJgcCWK^_Zgc]JP^_yKH�c]^_aVSF^_Z c]jKY\iIaVS 	PHKU�Qec]Y @KJP^_aVJ�WK^_Zgc]JP^_yKH�c]^_aVSXm aVJ c]jKY\iIa;pTQTJP^RQTSKiIY\t Qec]JP^ AF^_S
QXtuHKOqc]^qpTQTJP^RQec]YMSKaVJPt QTO>WK^_Zgc]JP^_yKH�c]^_aVS �
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 ��� � � � � � � � �	� ��� 	 ��� � � � ��� ��� 	



� � 	[� � ��� � � ���
� 	

� �98 �\UVY�Zgc]JPHKi c]HKJPY�aTm c]jKY�ZgckQTSKWlQTJPW[@za#@KHKORQec]^_aVS Qemnc]YIJ\{(YIUV^ �xQTSKW�aTm c]jKYu[�YIJ��
t QTS @za#@KHKORQec]^_aVS�^_S 8�\KB�Y � ��� ����������������������� ���������������������:8��

� � � C�HKSKUhi QTSKiIYIJ<QTtFaVSKU f aVtFYIS�^_S�d F � � �\UVY�� ZgckQTSKWlQTJPWK^_GIYIW�tFaVJgckQTO_^qc?>hJ]Qec]YIZ
a;pVYIJ 8��->VY QTJPZ�� ��������������� ����������������������� ���������������������:8�\

� � ;=C�HKSKU i QTSKiIYIJ�QTtFaVSKU f aVtFYIS ^_S0d F � � �\UVY ZgckQTSKWlQTJPWK^_GIYIW J]Qec]YIZ��@tFY QTS
pVYIJPZPHKZ\ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS � � ����������������������� ��������������������� ���

� � �GC�HKSKUhi QTSKiIYIJ<QTtFaVSKU f aVtFYIS�^_S�d F � ��C�aVU�� c]J]QTSKZgm aVJPtFYIW�QTUVY�� ZgckQTSKWlQTJPWK^_GIYIW
J]Qec]YIZ�� tFY QTS7pVYIJPZPHKZ\ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS � ����������� ��������������������� � 8

� � � {!c]aVt QTikj0i QTSKiIYIJ�tFaVJgckQTO_^qc?>�J]Qec]YIZ�QTtFaVSKU7tFYIS0^_S [�YIJPt QTSK>�� T aMA�@KO_aTc]Z
aTm<c]jKY�c]YItX@zaVJ]QTO�c]JPYISKW � ����� ����������������������� ��������������������� ���

� � Y {!c]aVt QTikjui QTSKiIYIJNtFaVJgckQTO_^qc?>�J]Qec]YIZ QTtFaVSKU\f aVtFYISu^_SX[�YIJPt QTSK>�� T aMA @KO_aTc]Z
aTm<c]jKY�c]YItX@zaVJ]QTO�c]JPYISKW � ����� ����������������������� ��������������������� � ;

� � B C�HKSKUFi QTSKiIYIJMQTtFaVSKUXtFYIS ^_S�[�YIJPt QTSK>�� `@^ ��YIJPYISKiIY�aTm tFY QTS QTSKW tFYIWK^RQTS � � �

� � H C�HKSKU i QTSKiIYIJ�tFaVJgckQTO_^qc?> QTtFaVSKU�f aVtFYIS ^_S [�YIJPt QTSK>��-T aMA @KO_aTc]Z\aTm�c]jKY
c]YItX@zaVJ]QTO�c]JPYISKW � ������������� ����������������������� ��������������������� � �

� � \=C�HKSKUXi QTSKiIYIJhtFaVJgckQTO_^qc?> QTtFaVSKUuf aVtFYIS ^_S d F � �!FhHKJ]QTO�QTSKW HKJPylQTS WK^_Z��
c]JP^_i c]Z�^_S 8�\#\ � � ��������������� ����������������������� ��������������������� � Y

8 � B



8 ��H � � 	 � � � ��� � ��� � 	

� �98 � C�HKSKUhi QTSKiIYIJ tFaVJgckQTO_^qc?>MQTtFaVSKU f aVtFYIS�^_S�d F � ��C�Y QTZgc<Z �!HlQTJPYIZ ZPtFa(aTc]jKYIW
J]Qec]YIZha;pVYIJhc]^_tFY�� ������������� ����������������������� ��������������������� � B

���98 C�HKSKU i QTSKiIYIJ tFaVJgckQTO_^qc?> QTtFaVSKU f aVtFYIS�^_S d F � � 
M^_Zgc]aVUVJ]QTtFZ�aTm�c]jKY
O_aVU�� c]J]QTSKZgm aVJPtFYIW7J]Qec]YIZ�m aVJ 8�\ H �uQTSKW�8�\#\ � � ��������� �����������������������#B

��� � C�HKSKUFi QTSKiIYIJMQTtFaVSKU f aVtFYIS ^_S d F � ��Z Y QTS @lQTJgc]^RQTO�QTH�c]a(iIaVJPJPYIORQec]^_aVS � ��� H

��� ; {!c]aVt QTikj i QTSKiIYIJ QTtFaVSKU tFYIS ^_S � YIZgcF[�YIJPt QTSK>�� Z Y QTS
@lQTJgc]^RQTO�QTH�c]a��
iIaVJPJPYIORQec]^_aVS � ����������������� ����������������������� ������������������������\

��� � v ^_JPZgchaVJPWKYIJhZ%@lQec]^RQTO�SKYI^_UVj!yzaVJPZhaVS QXJPYIUVHKORQTJCORQecPc]^_iIY���� ����������������������Y �

��� � C�HKSKU i QTSKiIYIJ QTtFaVSKU f aVtFYIS�^_S�d F � �M{7@lQec]^RQTO@QTH�c]a(iIaVJPJPYIORQec]^_aVS
fh^qc]j
< �WF~tFa(WKYIO�QTSKW ZPtFa(aTc]jKYIW7fh^qc]j O_a;f YIZPZMiIHKJgpVY�� ��� ����������������������YKB

��� Y=C�HKSKUhi QTSKiIYIJ<QTtFaVSKUCf aVtFYIS�^_S�d F � �s{(tFa(aTc]jKYIW�J]Qec]YIZ ^_S 8�\ H 8 � H � �#8�\ H Y��
\ � ��8�\#\*8 � \ � � ����������������� ����������������������� ��������������������� B �

��� B C�HKSKU�i QTSKiIYIJ�QTtFaVSKUFf aVtFYIS�^_S�d F � �>{(tFa(aTc]jKYIW�J]Qec]YIZMfh^qc]j�iIa;pTQTJP^RQec]Y
HKJPylQTSK^_G Qec]^_aVS7^_S 8�\ H 8 � H � � 8�\ H Y�� \ � � 8�\#\*8 � \ � � ������� ��������������������� B �

��� H C�HKSKUui QTSKiIYIJ�QTtFaVSKU�f aVtFYIS�^_S�d F � ��8�\ H Y � 8�\#\ � � < aVtX@lQTJP^_ZPaVS aTm�c]jKY
JPYIZP^_WKHlQTO_Z fh^qc]jKaVH�c � O_Y mnc �uQTSKW fh^qc]j � JP^_UVj�c ��c]jKY ZPHKJPJPaVU�Qec]Y7m aVJ ZPtFaVb!^_SKU
yzYIjlQ p(^_aVJ�� ��������������������� ����������������������� ��������������������� B�;

��� \=C�HKSKU i QTSKiIYIJ�QTtFaVSKU f aVtFYIS
^_S d F � � 8�\ H Y � 8�\#\ � � < aVtX@lQTJP^_ZPaVS aTm
c]jKY@WK^_Zgc]JP^_i c]Z fh^qc]j c]jKY\jK^_UVjKYIZgcW8 � � aTm tFaVJgckQTO_^qc?>�fh^qc]j [�QTHKZPZP^RQTS�tFa(WKYIO
� O_Y mnc �CQTSKW �<aV^_ZPZPaVS tFa(WKYIO � JP^_UVj�c � ��������������������� ��������������������� B �

� �98 {!c]aVt QTikj�i QTSKiIYIJ�QTtFaVSKU tFYIS�^_S c]jKY0JPYIUV^_aVSKZ7aTmX[�YIJPt QTSK>��:FhYIORQec]^qpVY
ikjlQTSKUVYIZMaTm<c]jKY�J]Qec]YIZha;pVYIJhc]^_tFY�� ��������������������� ��������������������� H��

� � � v ^_JPZgc�aVJPWKYIJ�SKYI^_UVj!yzaVJPjKa(a(WXZPikjKYItFY\aVS Q�JPYIUVHKORQTJNORQecPc]^_iIYh^_SXZ%@lQTiIY@QTSKWFc]^_tFY�� H 8
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� � ; L pTQTO_HlQec]^_aVS'aTm�c]jKY @KJP^_aVJ�^_S��lHKYISKiIYXaVS c]jKYXYIZgc]^_t Qec]YIW @zaVZgc]YIJP^_aVJ�WKYISKZP^qc?>
m aVJ\c]jKYXQTH�c]a(iIaVJPJPYIORQec]^_aVS @lQTJ]QTtFY c]YIJ ����^_tX@KJPa#@zYIJ @KJP^_aVJ � ^_SKWK^_i Qec]YIW�yK>'Q
WKaTcPc]YIW O_^_SKY�Qec � ��m aVJhQ � � @KJPa#@zYIJ @KJP^_aVJPZCm aVJ�y �CQTSKW i � � ��������������������\*8

� � � v ^_JPZgc � � ^qc]YIJ]Qec]^_aVSKZCaTm ; ikjlQT^_SKZ�m aVJCc]jKY�ZgckQTSKWlQTJPW WKY p(^RQec]^_aVS aTm<c]jKY�J]Qec]YIZ
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WlQeckQ QTSKW7Q�@ @KO_^_i Qec]^_aVSXc]a O_HKSKUui QTSKiIYIJ�QTtFaVSKU�f aVtFYIS7^_S7dMaVJgc]j FhjK^_SKY � YIZgc @KjlQTO_^RQ � � S
� � �NraVO_O_SKYIJ QTSKWF` �KT�raVjKSK^_SKU � LNWKZ�� � � � 2B&,�M$ &,� �D$+>�>824 ��%24 � �M$�9J�4W 	1�#>3!"<+�O24 �� $� � �N>*$��O2O$�9
� ! � ��9 &�-\!"<�� (P<+:���24949 $� �;�� �1Z HKSK^_ikj��!@ @ �1Y#;�� B � �x{ ��{K{��NJP^_S�c �

{(ikjlQTikj�� o�� � ������� i � � � c?>7@zYXaTm TCQM>VYIZP^RQTS0ZPt QTO_O QTJPY Q7YIZgc]^_t Qec]^_aVS�m aVJ@c]jKYXQTSlQTO9>(ZP^_Z�aTm
i QTSKiIYIJ tFaVJgckQTO_^qc?> WlQeckQ � � S � � �W@K^qc]G�QTSKW Z � {(ikj�fCQT^_UVYIJ � LNWKZ�� � � � 	�>89 $� 8$��#!"<+I � $��_$
�  8$�9JI,&�2B&/24 � 5=>824<+27;M$�9 	1��&,�M$�<M;�W �!T YIJPO_^_S��KdMY f ��aVJPb � @ @ �1;#Y � �*;KB � �l{7@KJP^_SKUVYIJ��

{(ikjlQT^_yKO_Y � � � ��` �7T JPa(ikb �*F � < QTZ]QTW*>��KQTSKW7[���{(ikjKSlQTikb � 8�\KB�\ � � {(t QTO_OxQTJPY Q�YIZgc]^_t Qec]^_aVS��
QTS YItX@K^_JP^_i QTOziIaVtX@lQTJP^_ZPaVS7aTm<iIaVS�pVYIS�c]^_aVSlQTO QTSKW ZE>(S�c]jKY c]^_i�YIZgc]^_t Qec]aVJPZ m aVJCZgckQec]YIZ���� 24�_$�9
$� � � �M$�9J�4W � �_$��O2B&��O27;�& � � ��� ��8���8�\ �

{(ikjKYIJgp(^_ZPj���Z ��� �lQTSKW T ��� � < QTJPO_^_S � 8�\#\ � � � �@S�c]jKY�iIaVS�pVYIJPUVYISKiIY�aTm<ZPHKiIiIYIZPZP^qpVY�ZPHKyKZgc]^ �
c]H�c]^_aVS Z]QTtX@KO_^_SKU���� !"(P<+ 8$�9 !.- � !"5=>8(P�_$��O27!" 8$�9 $� � ��<U$+>3WP27;M$�9 � �_$��O2B&��O27;�&�� ��8#8#8���8 � B �



� � � � � � � � ����� � 8�;#\

{(tF^qc]j�� � �>v ��Z �>QTSKW0[�� � � FhaVyzYIJgc]Z � 8�\#\#; � � TCQM>VYIZP^RQTS iIaVtX@KH�ckQec]^_aVS p(^RQFc]jKYX[�^_yKyKZ
Z]QTtX@KO_YIJhQTSKW�JPYIORQec]YIW[Z�QTJPbTa;p ikjlQT^_S Z aVS�c]Y < QTJPO_aXtFY c]jKa(WKZ � WK^_ZPi�� @ ��;�� 8 ��� � � � !"(P<+ 8$�9
!.-/�4W3�
	1!"IN$�9 � �_$��O2B&��O27;M$�9 ��!,;�27���OI 
 ��� �1;�� � ; �

{7@K^_YIUVYIO_jlQTOqc]YIJ��\` � ��d�� T YIZgc �VT � < QTJPO_^_S��\QTSKW � �CpTQTS�WKYIJ C�^_SKWKY � ������� � � TCQM>VYIZP^RQTS
tFY QTZPHKJPYIZ@aTmNtFa(WKYIO iIaVtX@KO_Y5A�^qc?> QTSKW �Kc � � !"(P<+ 8$�9 !.-H�4W3� 	1!"IN$�9 � �_$��O2B&��O27;M$�9 ��!,;�27���OI�
 �
c]aFQ�@ @zY QTJ��

{7@K^_YIUVYIO_jlQTOqc]YIJ��K` � � � � � jKaVt QTZ��xQTSKW d��!T YIZgc � ������� � � �G24 
 � � �D:���<M&�27!" � X � X � � � &,��<
5 $� 3(*$�9 � < QTtuyKJP^_WKUVY � C�aVSKWKaVS �)Z[F < T ^_aVZgckQec]^_Zgc]^_iIZuoMSK^qc � QTSKW `@Y
@lQTJgc]tFYIS�c aTm\L @K^ �
WKYItF^_aVO_aVU�>�QTSKW �NHKyKO_^_i 
MY QTOqc]j �
� ^_YIJPSKY >���C�� � 8�\#\�� � �#Z�QTJPbTa;p�ikjlQT^_SKZ>m aVJ>Y5A*@KO_aVJP^_SKU @zaVZgc]YIJP^_aVJ>WK^_Zgc]JP^_yKH�c]^_aVSKZ � WK^_ZPi���@�8�B ��H �
8�B�Y � � � �  3 8$�9 & !.-�� �_$��O2B&��O27;�& ��� ��8�B � 8���8�B ��H �

� QTO_O_YIJ��*C�� � � �!T ��� � < QTJPO_^_S�� 
�� � ^RQ��KQTSKW � �KL �x[�YIOqm QTSKW � 8�\#\KB�� � 
M^_YIJ]QTJPikjK^_i QTOzZ%@lQec]^_a��
c]YItX@zaVJ]QTO t Q�@ @K^_SKU aTm�WK^_ZPY QTZPY J]Qec]YIZ�� � !"(P<+ 8$�9�!.- �4W3� � 56��<+27;M$� � �_$��O2B&��O27;M$�9 � &�&,!,;�2O$ �
�O27!" � � �!Y � B��*Y*8�B �

� ^_ikjKt QTSKS�� 
�� � ��� 
�� �lraVikbTYIO �@QTSKW T � Z aVO_^_b � 8�\#\*8 � � C�H�mncPpVYIJPHKSKJPYI^_SK^_UVHKSKUVYIS HKSKW
C�HKSKUVYISKb!JPYIyKZPJP^_ZP^_bTa��/oMt�f YIOqcPm aVJPZPikj!HKSKUVZ%@KORQTS�WKYIZ T HKSKWKYIZPtF^_SK^_Zgc]YIJP^_HKtFZFm rHKJ�oMt�f YIOqc �
d\Qec]HKJPZPikj!H�c]G�HKSKW[FhY QTb�c]aVJPZP^_ikjKYIJPjKYI^qc �

� ^_O_O_Y cPc � � � < ��QTSKWNT � Z i�Z�QTjKaVS � 8�\ H � � � `@^_Y c QTSKW i QTSKiIYIJ � QTS a;pVYIJgp(^_Y f � 
 � V
�  ���9 $� � � !"(P<+ 8$�9 !.-�� � � 27;�24 ���� ��� �!Y#;#;��*Y#; H �
� ^RQ�� 
�� �OT � � � < QTJPO_^_S���QTSKW(C�� � � � QTO_O_YIJ � 8�\#\KB�� � 
M^_YIJ]QTJPikjK^_i QTO tFa(WKYIO_Z@m aVJ@t Q�@ @K^_SKU
�@jK^_aXO_HKSKU i QTSKiIYIJMJ]Qec]YIZ�� �  3:,24<M!" 356���O<+27;�& � ��8 � B���8 ��� �

�NraVO_O_SKYIJ���� � � 8�\#\*8 � � � �_$��O2B&��O2B&,;�W3� � ���4W3! � �� �
(P< �  8$�9JI,&,�%< �$�(P5'9J27;�W3��<��'!" �� �� 3�O<U$��O27!" ��� 
� �  V �� � (P �� $�(+- � 27� � ��<+�#��249J(P �� :�!" ��%<M�\)+& - �$�949B�� 24 � ��(P�4&,;�WP9 $� � � �Nj � ` � c]jKYIZP^_Z��
oMSK^qpVYIJPZP^qc?> aTm `@aVJgc]tuHKSKW �
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