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d1RQBEDGNTNT�G�`A a YJFLNQP?NTRQfGVlWMY�WM[LDGBLf �@� b DG�(RQNh�(DGBLP��pN DGRTKUV;b�YGK v�V�RQBLH DONTapD �`S�\LKXV'SXV'B|W
a�[IV'BLVymJV'KlApBLV�V'PLV�PeRhW3�

m`RQR



m`RQRTR



� ����� 
������

�������	��

��� �������
��� ��

����������

� � � ��! �#"
$%� �'&����(
)����*+�,� �-"����
. / �0�	��*�1 � ���	��*+� .
2 3 *)46507����8�9� �:���(

&<;=*0&>��� � &>���@?%

� / �,1 � �(� $ *0&>
A�B�C�D7FE

GH�I�	J,� $ 
A��

1,*��K*+�MLN��& � ����*+� O
���h� �lvLSXWUKMDG]yW �@�&�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&� P
��� � ACB|WMKXY�PIFL]�WURQYJB9�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&� P
���RQ �wV(�EBLRTWURQYJBIS�DGBLPe��V�BLV'KUDGN���FLK mJVy� �@�&�@���&�@�&�&�@�&�@�&�&�@���&� S
���UT z�YGBgWUV@� DGKUNTY �`RQ��FLNQDOWMRTYJBLS��&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&� � �
��� � V�V'SXFLNTWUS+�&�@�&�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&� �WT
���RX �pYJBI]'NQFISURQYGB �&�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&� � �

Y Z �B*�4[��J�\ / ��1 � �(��1 $ *+&�
]�:�C�^7`_�*+�B��
)����*+�a���85#*0&���1b5-*+& � �	��*+�,�c*d��G[� \
!d

�,���`;=*+&���� � &�����E
;=
A��ed*)"I;=��
A��\f_g����&�1h;=*�1,��&i

�,1h;=*+�0�	�8?%
A�B&>*K5-��� � &�
]�	��*+�,� 2�.
QI�h� �lvLSXWUKMDG]yW �@�&�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�.�`�
QI� � ACB|WMKXY�PIFL]�WURQYJB9�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�.�G�
QI�RQ ��[LV@��KUY a�WM[ez�Y`PLV'N �&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�.�:Q
QI�UT zeDnWM[LV�� DOWURQ]'DGN ��KUV'DOWM�(V'B|W �&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�.��P

QI�UTL�h� zeDGKXfGY m�z�V3DOB�_{d2RTV'NTP?�wV'SU]�KURT\IWMRTYJB �&�@�&�&�@�&�@�&�&�@���&�.��P
QI�UTL� � z�YJB|WMV@� DGKXNQY���RT��FLN DnWMRQYGBLS?�@�&�@���&�@�&�&�@�&�@�&�&�@���&�.�:j

QI� � V�V'SXFLNTWUS+�&�@�&�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�kQ��
QI� ���h� uwKURQV�B|W^DOWURQYJBEDON���V�NQV']yWMRhm�RhWC� �@�&�@���&�@�&�&�@�&�@�&�&�@���&�kQJ�
QI� ��� � z�RQSX]'RTvLRQNTRTWC� �&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�kQ:T
QI� ���RQ u;mJV'K m`RQV�a YGb
Z�[LV�BLYJ�(V'BED RQB }Clamnl[ofpCqC����\EDG]�V<�@�&�&�@���&�kQ�j

QI�RX �wRTSU]'FISUSURTYJB �&�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�rTI�
R �



QI� X��T� �pYJ�(\EDGKXRQSUYGB$v�VyWCapV�V'B z7z�d �wV�SU]'KXRQ\IWURQYJB
DGBLP�z�YGBgWUV�� DOKUNQY(�`RQ��FLNQDOWMRTYJBLS �@�&�&�@�&�@�&�&�&�&�&�@�&� TL�

QI� X�� � �;\I\LNQRT]3DGvLRTNQRhWC� WMYHV*V'DGN��`�`SXWUV'�(Ss�@�&�&�@�&�@�&�&�&�&�&�@�&� T X
Q�� P �pYJBL]'NTFLSURTYJB �&���@�&�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&� T X
Q�� S �;\L\xV'BLPIR��?�@���lFL�(V'KXRQ]3DON�Z�KUY`]'V'PIFLKUV�b�YJK

zeDGKUfOY m�z�V3DGB`_{d2RTV'NQP�$ �gFEDOWURQYJBIS �&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&� T9P
Q�� j �;\L\xV'BLPIR��0o;�E��[IV�z�YGBgWUV@� DGKUNTY(�lNQHJYGKURTWU[L�q�&�@�&�@�&�&�&�&�&�@�&� T j

� Z ��*)4[��J-\ / ��1 � �(�)1 $ *0&>
A�B�C�D7 _�*d�B��
]�	��*+�I��� 5#*+&���1 5#*+& � ���>*0�,��E
5 ����� &��������0� 
A�	7I;=
]� ���B�>

& � .
TI�T� ACB	�EFLV�BL]'V�YGb l�

���X���qDGBLP $�BLV�KUHG�bV*DGBLHJV YGB }Clamnl[ofpCqC�w�wV'BLSXRTWC�

�wRQSXWUKURTvLFIWMRTYJBLS �@�&�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&� ���

� Z ��*)4[��J-\ / ��1 � �(�)1 $ *+&�
]�:�C�^7@_�*d�B��
]�	��*+�N��� 5#*+&���1 5-*+& � ���>*+���<*d��� 4 *
$ *0&>
A� ?%*0� � *0�����0����E � 5#� 
]�����������(

& � ��

&C7�� ��� ���
�`�T� ACBgWUKUY`PLFL]yWMRQYGB����@�&�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&� ��j
�`� � �wV#�EBLRhWMRTYJBLS�DGBLP��`�`�(��VyWMK �NV*V�N DOWURQYJBIS �&�@�&�&�@�&�@�&�&�&�&�&�@�&�rXJ�
�`� Q V*V�SUFLNhWMS*DGBLP��wRQSX]'FLSXSURQYGB �@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�rX(Q

��� Q��T� }>l mnl[ofpCq{� �wV�BLSURhWC�?�wRQS WMKXRQvLFIWURQYJBIS �&�&�@�&�@�&�&�&�&�&�@�&�rX(Q
��� Q�� � l[ofpCq �wRQS WMKXRQvLFIWURQYJBISpb�YJK*�`�`SXWUV'�(S@} D|����} v�� DGBIP }�] �0�&�&�@�&�rX(X
��� Q�� Q �;B?�lBEDGNT�gWURQ]3DON"�;\L\IKUY|DG]^[ ���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�kPG�

�`�RT �pYJBL]'NTFLSURTYJB �&���@�&�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�kP:T
� / ��� � �����(�H*d�'��J�� Z ��*)4[��J ;=�)�BJ�

����� � *+�b;=

�(��*0�W�(* � ��� $ *+&�
A�B�C�^7

_�*d�B��
]���>*+� O��
X��T� ACBgWUKUY`PLFL]yWMRQYGB����@�&�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�kPJ�
X�� � ��[LV ��KXYja�WU[9z�Y`PLV'NTS?DGBLP WM[LV�RQK$�wV�SU]�KURQ\�WMRQYGB v|� z�YJB|WUV � DOKUNQY

��RQ��FIN DOWURQYJBLS6���@�&�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�kP�S
XI� �`�T� ��[LV&d2RhmJV&��KUY a�WM[ez�Y`PLV'NTS����@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�kP�S
XI� �`� � z�YJB|WUV+� DOKUNQY���RT��FLNQDOWMRTYJBLS?���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�rSI�

X�� Q V*V�SUFLNhWMS��&�@�&���@�&�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�rS|�
XI� Q��T� Z1YGN DGKXRTWC� d�YGKU��DOWMRTYJB-�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�rS(Q
XI� Q�� � Z�[EDGSXV&��KMDOBLSURhWMRQYGB �&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�rS�T

X��RT zeDGKUfOY m�z�V3DGB`_{d2RTV'NQP$�l\L\LKXY ��RT� DOWURQYJB �&�@�&�&�@�&�@�&�&�&�&�&�@�&�rj|�
X�� � ��[LV@� a YO_C��D3�GV'K;�`�`SXWMV���S �&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�rj(Q

XI� �`�T� ��[LV $ �gFLRTmODGNTV'B|W�� a YO_{��D3�JV�K2�g��S WMV���b�YJK"WM[IV ��D3�GV'K1��KXY a�WM[
z�Y`PLV'N } �|�.�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&�rj(Q

XI� �`� � ��[LV�� a YO_{��D3�JV�Kw�`�`S WMV'�(S�b�YJK*��KXY a�WM[ez�Y�PIV'NQS&}�Rc� _;}�RTmI� �rj|�
XI� �`� Q �pYJ�(\EDGKXRQSUYGBLS YGb l[ofpCq�v�VyWCapV�V'B���KXYja�WU[9z�Y`PLV'NTS'��� apYn_

��D3�JV'Kl�`�`S WMV'�(SlDGBLP0�;BEDGNh�gWMRQ]'DGN"�wV�SU]�KURQ\�WMRQYGB �&�&�&�&�@�&�rj(S
X�� X �wRQSU]�FLSUSXRQYJBs�&���@�&�&�@�&�@�&�&�@�&���@�&�@�&�&�@�&�@�&�&�&�&�&�@�&� �3�(Q

�



XI� P �pYJBI]'NQFISURQYGB �&�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�p� �(X
O �%J,� $ ��*d!+��

� ���������	��

� �����

P��h� ��[LV�ACBL\IFIWld2RQNTV �&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�p� �(j
P�� � ��[LV@uwFIWU\LFIW �@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�p�J��P
P��RQ uwFIWUNQY`YJf �@�&�@�&�&�&�&�&�@�&�@�&�&�@�&�@���&�@�&�&�@�&�@�&�&�@���&�p�J�	S

� ?%*+��� & � � ��*+�I
A��1 G � ��&>*-*de .d. �
� �>��&��>*d!+��
 � J07 .�Y��
? � ���:��� � & � � �`�C�	
A� .�Y�.

��R



��RTR



� � � ����� � �

��[IRQS�WM[LV�SURTS*RTS�PLV�mGYGWMV�P�WUY WU[LV�WM[LV�YJKUVyWMRT]3DGN"RTB|mJV'S WMRTH|DOWMRTYJB?YGb1HJKUY a�WM[`_CRQBIPLFL]'V�P�\xYO_
NQDGKURhWC�$b�YJKU��DOWURQYJB?RQBeSURQBIHJNQV�_ DOBLPeWCa YO_C]�YJ��\xYJBLV�B|W���YGNQV']�FLN DOK*]�KX�`SXWMDGNQS��;ACB D �EKUS W
\LDGKXW'� WM[LV+V�mJYGNQFIWURQYJB�YGb \xYJNQDGKURhWC��RTB7SUYGNQRQPeSUYJNTFIWMRTYJBLS;YOb \xYJNQDGK�}����;DOBLP BLYJB�_�\�YJNQDGK
}��2� �(YJNTV']'FINQV'S��|YJK \�YJNQDGK	� DGBLP
����YJNTV']�FLNQV�S apDGS RQB|mJV�SXWMRTH|DOWUV'P<DO\L\LNT�`RTBLH+D�N D3�GV'K _
v|�|_CNQD3�JV'K HGKUY a�WM[ �(Y�PLV�N�� ��[LRTS ��Y`PLV'N RQS�]^[LDGKMDG]yWMV�KUR &�V'P v|� WM[IV?DGSUSXFL��\�WMRQYGB YGb
WU[LV'KX� DON"V �gFLRTNQRQvIKURQFI�:b�YGKU��DOWMRTYJB<YGb1DGPLNQD3�JV'KXS'�La�RhWM[?KUV�SU\xV']�W*WMY WU[LV�FL\�DGBLP?PLY a�B
YGKURQV�B|W^DOWURQYJB�YGb WU[LV PLRQ\xYJNQV�SwYGb�� } DGBLP��2�;�(YJNQV�]'FLNTV'S�DGBLP�WUY�DOB~V���]^[EDGBLHJV(YGb��
DOBLP
� ��YJNTV']�FLNQV�S'��WMDGfgRQBLH+NQYJBLHGRTWMFIPLRQBEDON�DOBLP$N DOWUV'KUDGN�ACSXRQBLHn_�WC�`\�V;BLV3DGKXV'S W�BLV'RTHJ[gv�YJK
RTB|WMV'KUDG]�WURQYJBIS@RTBgWUYeDO]']'YGFLB|W3�0Z�KUV�m`RTYJFLSUNh� DOWUWMDG]^[LV'P N D3�JV�KUS@DGKUV�fGV'\�W+b�KUY &'V'B �0��[IV
DOSX�`��\�WMYGWURQ]�SXWMDOWMRTSXWURQ]'S�YGb`WM[IV �(Y�PIV'N|DObcWUV'K���DGB|��SXWUV'\LS�YGbLHGKUY a�WM[�a DOS2DGBLDGNT�+&'V�P@v|�
�(V3DOBLS�YGb�D(zeDGKXfGY m0��V'DGB�_ �EV'NTP?DG\L\LKXY ��RT� DOWURQYJB?DOBLP7z0YJB|WMV+� DGKUNTY(SXRQ��FIN DOWURQYJBLS��
��[IV+RQB|mGV'SXWURQH|DnWMRQYGB���DGRQBINT� b�Y`]'FISUV'PeYJB�WU[LV+RTBgWUV'KX\LN D3�?vxV�WCa V'V'B�YGKURQV�B|W^DOWURQYJBEDON�YJK _
PIV'KURTBLH(} KUDOWMRTY;vxV�WCa V'V�B�FL\(DGBIP PLY a�B��
DGBLP �(RQSX]'RQvIRQNQRhWC��YGb�WM[IVpWCapY�]�YJ��\xYJBLV�B|WMS�RQB
WU[LV SXYJNQRTP"�JDG]�]'YJKXPLRQBIH;WMYwPIR���V'KUV�B|W�SUVyWMS�YGb�RTBgWUV'KUDG]�WURQYJB�V�BLV'KXHJRQV�S'� �;DOWURTmJVpSXWMKXFL]�WUFLKUV�S
}��p���2� a V'KXV+DGSXSUFL�(V'P�]'V�BgWUKUYJS �`���(V�WUKURQ]O�
��[IV+RQB �EFLV'BI]'V+YOb
BLYJB`_C\xYJN DGK&}��2���(YJNTV']'FINQV'S�YJB�\�YGN DGKXRTWC� b�YGKU��DOWMRTYJB$]3DGBev�V&]'NQDGS _
SXR��EV�P RQB~WM[LKXV'V<PLR�� V�KUV�BgW+v�V�[ED3m`RQYJKXS'�e} Rc���wRQNTFIWMRTYJB YGb�\xYJN DGKXRTWC��RTB ]3DOSUV WU[LV�� DGKUV
BIYJB�_CSXV'NTV']�WURTmGVla�RTWU[ KXV'SU\xV']yW WMY&WM[LVlFL\$DGBIP PLY a�B<YJKXRQV�BgWMDOWMRTYJB(YGb�\xYJN DGKl}���� �(YJNTVy_
]�FLNQV�S'� } RQR � $�BL[EDGBL]�V'�(V'B|W7YOb+\xYJN DOKURTWC� PLFLV WMY D ]�YJFL\LNTV'P V���V']�W�YGb��=DGBLP��
�(YJNTV']'FINQV'S���} RTRQR � �pKXV3DOWURQYJB$YGb�\xYJN DOKURTWC�(RTB$]3DGSXV�SURQBIHJNQV�_C]'YG��\xYJBLV�BgWpSX�`SXWUV'�(SlYOb1\xYO_
NQDGK(}��
���(YJNTV']'FINQV'S�SX[LY a:BLY0� DG]�KUYJSX]'YJ\IRQ] \�YGN DGKXRTWC�J�(dEYJK�} RTRc�;DOBLP }�RQRQR �y�"\xYJNQDGKURhWC�
\LDGSUSXV'S�D+��D ��RQ��FI�:b�YGKpBLYJB`_ &'V�KUY�]�YJBL]�V'B|WMKUDOWMRTYJBLS YGb�� ��YGNQV']�FLNQV�S'�2Z KXYJvEDGvIRQNQRhWMRTV'S
b�YGK WM[IV�Y�]�]'FLKXKUV'BI]'V�YGb�\xYJSUSXRQvLNTV;]'YGB*�EHJFLKUDOWMRTYJBLS�}�\�YGN DGKXRTWC� m`S���YGN DGK b�KMDG]yWMRTYJB YGb��
�(YJNTV']'FINQV'SM� apV�KUV&RQB|mJV�SXWURQH|DOWUV'P0v|�?��V'DGBLS�YGb
D S W^DOWURQS WMRQ]'DGN�DGBLDGNT�`SURTS�]^[LY`YJSURTBLH�SXV�WUS
YObERQB|WMV�KMDG]yWMRTYJB@V�BLV'KXHJRQV�S2KUDGBLPLYJ�(NT�;a�RTWM[IRQB@DGB�DGSXSUFL�(V'P �JvLFIW2KUV3DONQRQS WMRT]�KMDGBLHGVG�
�*RQHJ[
\IKUYJvEDOvLRQNTRTWMRTV'S b�YJK�SURQHGBLR��E]'DGB|W�mJV']yWMYJKXR DGN�DONQRQHGBL��V�B|W�YGb�� ��YJNTV']�FLNQV�S�DGKUV�b�YJFLBIP0b�YJK
mGV'K �7NQY a DGBIP7mJV'K �7[LRTHJ[eb�KUDG]�WURQYJBLSlYGb�� �(YJNTV']'FINQV'S���KXV'SX\�V�]�WMRhmJV�NT�J��DOS;apV�NQN2DGSlb�YJK
YGKUPLV�KUV'P����9]'YG��\xYJFLBLPIS'�e��V�BLV'KUDGNQNh�J��NQYJBLHGRTWMFIPLRQBEDON
RQB|WMV�KMDG]yWMRTYJBLS&� DGRTBLNT�7PLV�WUV'K _
�(RQBIV�WM[LV b�YJKU��DOWURQYJB YGbp\�YJNQDGKURhWC�J�"a�[LRTNQV N DnWMV'KUDGN
]�YJFL\LNTRQBLHJS�RTB	�EFLV�BL]'V(��RTSU]�RQvLRTNQRTWC�
vxV�WCa V'V�BeWM[IV�WCa Y(]'YJ�(\�YGBLV'B|WMS��
ACB SX�`SXWUV'�(S(a�RhWM[ WCapY \�YGN DGK ]�YJ��\xYJBLV�B|WMS'� WM[LV0BLYGWURQYJBLS YObwYJKXRQV'B|WMDOWMRTYJBEDGN SXV'NTV']y_
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WMRTm`RhWC�?DGBLP���RTSU]'RTvLRQNTRTWC��SXWURQNQN"DG\L\LNh�J���lY a V�mGV'K'� [LV'KXV+N DnWMV'KUDGN"RTBgWUV'KUDG]�WURQYJBLS*SXWUKUYJBIHJNT�
RQB	�EFIV'BL]�V+vxYGWM["�x�(RQSU]�RQvLRTNQRhWC�$DGS*apV�NQN1DGS;\xYJN DOKURTWC� b�YJKU��DOWMRTYJB"��Z�YGWMV�B|WMR DONQRTWC�$WUY YJv`_
W^DGRTB7� DO]'KUYGSU]'YG\LRQ]@\�YJNQDGKURhWC�$a DOS�]'YJ�(\EDGKXV'P7b�YJK*WM[LKXV'V�WC�`\�V�S�YGb SX�`SXWUV'�(S'�w��RQBLHGNQVy_
]'YJ�(\�YGBLV'B|W�SX�`S WMV'�(S�YGb \�YJNQDGK }����w�(YJNQV�]'FLNTV'SwYJBINT�J��WCapYO_�]'YJ�(\xYJBLV'B|W�S ��S WMV���S&YGb
\�YJNQDGK(}��
�@DGBIP BLYJB`_C\xYJN DGK�}��2���(YJNQV�]'FLNTV'S&DGBLP WCapYO_�]'YJ�(\xYJBLV'B|W@SX�`SXWUV'�(S�YGb WCa Y
\�YJNQDGK@}�� � �2����YGNQV']�FLNQV�S'����[LV+DGPL�(R��`WMFLKXV@YOb�� �(YJNTV']'FINQV'S@}�BLYJB�_�\�YJNQDGK�YJK*\�YJNQDGK^�
WMY~D�\�YJNQDGK � ]'YG��\xYJFLBLP RTBL]'KXV3DGSXV'S WM[LV?\LKXYJvEDGvLRTNQRhWC�~WUY~�`RTV'NQP D [LRTHJ[ mJV�]�WMYGKUR DON
DGNQRTHJBL�(V'B|W YGb1�(YJNQV�]'FLNQDGK PLRT\�YJNTV'S��
ACB+D�SUV�]'YJBIP+\EDGK W3� WM[IV RTB	�EFLV�BL]'V YGb`WM[LV HJKXY a�WM[&��V�]^[EDGBLRTSU� YJB�\xYJN DOKURTWC�*b�YJKX� DOWURQYJB
b�YJK
SURTBLHJNTVy_C]�YJ�(\�YJBIV'B|W
S ��S WMV���S YGbx\�YGN DGK
�(YJNTV']'FINQV'S�a DOS RTB|mJV'S WMRTH|DOWMV�P"�
��[LV�NQD �GV'K{_
vg�|_�N D3�JV�K(HGKUY a�WM[ ��Y`PLV�Npa DOS(]�YJ�(\EDGKUV�P a�RhWM[ b�YJFLK PIR���V'KUV�B|W�HGKUY a�WM[ \LKXY�]�V'SUSXV'S
} HJKXYja�WU[ DGNQYJBIH�SXWMV�\LS'�pHJKUY a�WM[ DGNTYJBLH�fgRQBIf SURhWMV'S�� ]�NQFLS WMV�K(HGKUY a�WM["� DGBLP KUDGBLPLYJ�
PLV'\xYJSURhWMRTYJB��wv�V�RQBLH0]^[EDGKUDG]�WUV'KXR &'V�P v|� D�KUV�PLFL]�V'P N DnWMV'KUDGN�]'Y`YJ\xV'KUDOWMRhm�RhWC��vxV�WCa V'V'B
��YJNTV']�FLNQV�S;PLFLKXRQBLH�WM[LV�RQK�DOWXW^DG]^[I��V�BgWwYJB7WM[LV ]�KX�`SXWMDGN
SXFLKXb DG]�VG� $
mJV'B WM[IYJFLHJ[7WU[LV
HJKUY a�WM[ \LKXY�]�V'SXS@]'DGB SURQHGBLR��E]'DGB|WMNh�eRTB	�EFLV�BL]'V \xYJN DGKXRTWC�G�"RQB ]3DOSUV HJKUY a�WU[~\IKUY`]'V'V�PLS
RQB�DGB7YJKXPLV'KXV'PeapD3�J� \xYJNQDGKURhWC�<b�YJKU��DOWURQYJB?KUV�� DORQBLS*� DORQBLNh�$D�WU[LV'KX��Y`PI�`BEDG�(RQ]'DGNQNh�
PLKURhmJV'B \LKUY`]'V�SUS��9ACB \EDGK WMRQ]�FLN DOK'� WM[LV�DGSX�`�(\IWMYOWMRQ]?S W^DOWURQSXWURQ]�S(YOb�YJKUPIV'KUV�P HJKXY a�WM[
\LKUY`]'V�SUSUV�S+]'DGB vxV KUV'DGSUYJBLDGvLNT��apV�NQN�PLV�SU]�KURQvxV'P v|� ]'YJKXKUV'SX\�YGBLPLRQBIH?WCa YO_�N D3�JV�K@S ��S{_
WMV'�(SwRTBeWM[LV�KU��DGN�V �gFLRQNTRQvLKXRQFL�0�;�pYJB|WMKMDOKURQNh�J��NQY`]3DGN�fgRQBLVyWMRT]�V���V']yWMS�]3DOB�PLV�WUV'KU�(RQBIV
\�YJNQDGKURhWC� RTb*�(YJNQV�]'FLNTV'S�DOKUV?DOWXW^DG]^[LV�P RQB D7KMDOBLPLYJ� � DGBIBLV'K�� �*Yja V�mGV'K�� b�YJK DOBg�
YGb WM[LV RTBgmGV'S WMRQHJDOWMV�P�HJKUY a�WM[ \LKXY�]�V'SXSUV'S���WU[LV�V � V�]�W&YGb D<KUV�PLFL]'V�P NQDOWMV�KMDGN�]'Y`YJ\xV'K{_
DOWMRhm�RhWC�<vxV�WCa V'V�B���YJNTV']�FLNQV�S*��D3�$vxV@]�YJ��\xV'BISMDOWUV'PeFI\�YJB�HJKUY a�WU[eRTb1NQYGBLHJRTWUFLPLRTBEDGN
]'YJFL\INQRQBIHJS DGKUV?S WMKUYGBLH V�BLYJFLHG["� ACB SUFL]^[ ]3DGSXV'S'� WU[LV?NQY`]3DGNpN DOWUV'KMDON V'B|m`RQKXYJBL�(V'B|W
]3DGB(v�V�KXV'\LKXV'SUV�B|WMV'P$v|�(DGB(V���V']yWMRhmJV*N DOWUV'KMDONL]'Y`YJKUPIRQBEDOWURQYJB BgFL�+v�V�K'�|a�[EDOWUV�mJV�K WU[LV
DGSUSXFL��V�P�HGKUY a�WM[0\LKUY`]'V�SUS��
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�wRTV'SXV �lKUvxV'RTW1RQS W2PIV'K1klB|WMV�KUSUFI]^[`FIBLH�a DG]^[ISXWMFI��SXRQBLPLF*&'RQV�KXWUV'K�Z�YJN DGKXRTW iDOWMSXvLRQNTPLFLBLH�RQB
V�RQB�_ FIBLP &yapV�RQfOYJ��\xYJBLV�B|WMRQHGV'B?��YGNQV'fgFLNQDGKUV�B?��KURQS W^DGNTNQV�B$HJV�a�RTPL��VyW3��ACB?V'RTBLV'�.V'K _
S WMV�B��1V�RQN|a�FLKXPLVpPLRTV $ B|WCa�RT]^f`NTFLBLH;mGYJB Z�YJN DGKXRTW iDOW�RQB�b�V'S WMV�B � iYJSUFLBIHJV'B+mGYJB�\xYJN DOKUV'B
}�����FLBLP FIBL\�YGN DGKXV'B } �2�&z�YJNQV�f�iFINQV'B~Y`PLV'K&\�YGN DGKXV'B ��FLBLP � z�YJNTV'f�iFLNQV�B FIBgWUV'K{_
SXFL]^[|W�FLB|WMV�K;� V'K apV�BLPLFLBLH?V�RQBLV�S���]^[LRT]^[gW _ ) DG]^[LS WMFL�(SU�(Y�PIV'NQN �w�wRTV'SUV�S�z�Y`PLV'NTN�RQSXW
PIFLKU]^[ PLRTV��lBLBEDG[I��V�]^[EDGKMDOfgWUV'KXRQSURTV'K W3�2PLDGSUS�BIV'F DGBIHJV'NQDGHJV'K WMV z�YJNTV'f�iFLNQSX]^[LRQ]^[|WMV�B
mGYJNQNTSXW iDGBLPLRTH�RQBLS WU[LV'KX��RTSU]^[LV@��NQV�RQ]^[LHJVya�RQ]^[|W�KXV'N D �IRTV'KXV'B"�LSXY apYJ[IN�RQB0opV &�FLH(DGFIb1PLRQV
BLDG]^[ YJvxV'B��OFLB|WMV�B<�;FLSXKURT]^[gWUFLBLH@PLV'K �wRQ\xYJNQV mGYJB
� } FIBLP
�2� z�YJNTV'f�iFLNQV�B"�gDGNTS DOFL]^[
DOFIb PLV�B �;FLS W^DGFISU]^[ mJYJB � FLBIP �.z�YJNTV'f�iFLNQV�B"�wFLB|WMV�K7opV�KOiFL]^fgSURT]^[|WMRQHGFLBLH mGYJB
NTYJBLHJRhWMFLPIRQBEDGNTV'B FLBLP$NQDOWMV�KMDGNTV'B ) V�]^[LSUV�NTa�RQKXfgFLBLHJV�B��(RTW B�iDG]^[ISXWMV�B �lDG]^[gvEDGKXB<mJYJ�
ACSXRQBLH*! SX]^[LV'B?� ��\ � � YGKMDGBLHGV'[LV�BLPLV���]^[IRQ]^[|WMV�B0vINQV'RTv�V�B V�RQBLHJVyb�KUYJKXV'B"�
�wRQVlDGSX�`�(\IWMYO_
WURQSX]^[LV*�`W^DnWMRQS WMRTf�PLV'S z�Y`PLV�NQNQS�a�FLKUPIV���RhWUWMV�NQS�V'RTBLV'K z�DGKUfOYjm+��V'DGB�_ �EV'NTP ��iDG[IV'KUFIBLH
FIBLP z�YGBgWUV�� DGKUNTYe�`RQ��FLNQDOWMRTYJBLV�B DGBEDGNh��SXRQV�KXW3�(�wRTV klB|WMV�KUSUFI]^[`FIBLH7fGYGB &'V�BgWUKURTV'KXWUV
SXRQ]^[ [EDGFL\IWUS iDG]^[INQRQ]^[ DGFIb�PLDGS � FLSUDG�(��V�BLSU\LRTV'N &ya�RQSU]^[IV'B �;FISUKURT]^[|WMFLBLHGSUYJKXPLBgFLBLH
}c� V'KX[�iDGNTWUBLRQS��lFLSUKXRQ]^[|WMFIBLH PLV�K*�wRQ\xYJNQVwBLDG]^[�YGv�V�B��OFLB|WMV�B���FLBLPez�RQSX]^[`vLDGKUfOV'RTWlPLV�K
vxV'RTPLV'B ��YJ��\xYJBLV�B|WMV'B RQ� dEV'S WMf�iYJKX\�V�K'��V'B|WUSU\LKXV']^[LV�BLP mJV'KXSU]^[LRTV'PLV�BLV'B ) V']^[LSXV'N _
a�RTKUfgFLBLHGSUV'BIV'KUHGRQV'B ��$ S a�FLKXPLV0DGBLHJV�BLYJ�(��V�B"� PEDGSXS PLRQV$FLKXSU\LKOiFLBLHJNTRQ]^[LV�B �gWMKUFIf|_
WUFLKUV�B }��p���2� V'RTB��`�`���(V�WUKURQV#&'V�BgWUKUFL�.[EDGvxV'B"�
�wV�K $�RQB	�LFLSUS�mJYGB0FIBL\�YGN DGKXV'B~} �2�pz�YJNQV�f�iFINQV'B<DGFIb�PLRQVwZ1YJNQDGKURhWjiDOWUSUvLRTNQPLFLBIH+fnDGBLB?RQB
PIKUV'R
mGV'KXSU]^[LRTV'PLV�BLV�� V�KU[EDGNhWMV�B~V�RQBLHGV'YJKXPLBLV�W�a V'KXPLV'B � }�Rc�*� V�KU�(RQBLPIV'KUFIBLH$mJYJB Z1YO_
NQDGKURhWjiDOW RQ� d�DGNQNTVG�LPLDGSUS*FLBL\xYJN DOKUV@z�YJNTV'f�iFLNQV�BLRT]^[gWUSUV�NQV'f|WURTm?RQB�opV#&'FLH$DOFIb�PLRTV&BLDG]^[
YGv�V�B��OFLB|WMV�B7�;FISUKURT]^[|WMFLBLH�mJYJB7\xYJNQDGKUV�B }����*z�YJNQV�f�iFINQV'B?a�RQKXfGV�B"�@} RQR ���`WMV�RQHJV�KUFLBIH
PIV'K�Z1YGN DGKXRTWjiDnW3�gapV�HJV'B�V'RQBIV'S�HJV�fGYJ\L\xV'NhWMV�B $ ��V'f|WMS�mJYGB � FIBLP�� z�YJNTV'f�iFLNQV�B"��}�RQRQR �
�`]^[ED ��FLBLH mJYJB9Z1YGN DGKXRTWjiDnW<RQ� d�DGNQNTVG��PEDOSUS$V'RTBLfGYG��\xYJBLV�BgWURQHJV~�g��S WMV���V7mGYJB \xYO_
NQDGKUV�B }�����z�YGNQV'f�iFLNTV'B$fGV�RQBLV&��DGfgKUYJSXfGYJ\LRTSU]^[LV&Z�YJN DGKXRTW iDOW�DGFIbca V'RTSUV�B"� d;iFLK&} RTRc� FIBLP
}�RQRTRc�2WMKXRTWUW V'RQB$zeD ��RQ��FI� PLV�K�Z1YJNQDGKURhWjiDOW b�iFLK BLRT]^[|WUmJV�KUSX]^[ga�RTBLPLV�BLPLV���YJB*&'V'B|WUKMDOWURQYO_
BIV'B$mJYJB � z�YJNTV'f�iFLNQV�B$DGFIb{� ) DG[LKXSU]^[LV�RQBLNTRQ]^[LfOV'RhWMV'B<b^iFLK PEDGS��lFIbcWMKXV�WMV�B?�7iYJHGNQRQ]^[IV'K
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SU\LKXY &'V�SUS�PLRTV�Z1YJNQDGKURhWjiDOW V�KU[LV�vLNQRT]^[$v�V�V'RQB �EFLSUSXV'B?fnDGBLB"��RQ�=d�DGNQNTVG�gPEDGSXS�PEDGS ) DG]^[LS{_
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V'RQB?WM[IV'KU�(Y`PI�`BEDG�(RQSU]^[�HJV�b^iFL[IKXWMV�K*Z KXY &'V�SUS��lACBLSXv�V�SUYJBIPLV'KXV fODOBLBePLRTV+DOSX�`��\�WMYGWURQS _
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� Z�KUV'PIRQ]�WURQYJB�YGb�WM[LV S W^DOWURQSXWURQ]'DGNJ\xYGWMV�BgWUR DGNTRTWC�*WMY*\LKUY m`RQPIV \xYJNQDGKURhWC�;b�YJK"WU[LV WU[LKUV�V
SX�`SXWUV'�(S'� } D|�<SURTBLHJNTVy_C]�YJ�(\�YJBIV'B|W?]'K ��S W^DGNTS?YGb�\xYJN DOK$��YJNTV']�FLNQV�S$YJBLNT�G� } vE�
]'K ��S W^DGNTS+a�RTWU[ \�YGN DGK �OBLYJB�_�\�YGN DGK�]�YJ��\xYJBLV�B|WMS'� DGBIP9} ] �+]�KX�`SXWMDGNQS@a�RTWM[ WCa Y
\�YGN DGK ]�YJ�(\�YJBIV'B|WMS@}��p[LDG\IWMV�Kl�J�y�

��[LV'KX� DGNxV �gFLRTNQRTvLKMDOWURQYJB YGb WM[LVlSUFLK b DG]'VwNQD3�JV'K RQ�(\LNQRTV'S SUNTY a HJKUY a�WM[ ]'YJBLPIRTWMRTYJBLS YJK'�
V �gFLRTmODGNTV'B|WMNh�J� SUYJ�(V?b�YJKU�-YObwb DGSXW(KXV'PLRTSXWMKXRQvLF�WMRQYGB YObw�(YJNQV�]'FLNTV'S YJB WM[LV�SUFLK b DG]'VO�
$ SX\�V�]'RQDGNQNh��RTB<]3DOSUV�YGb��(YJNQV�]'FLNQDGK ]'KX�`S W^DGNTS'�IWU[LRQS KUV �gFLRTKUV���V�BgW ]3DGB?BLYGWpv�Vwb�FIN��ENTNQV'P
DGNTapD3��S�� ��V'YJ�(V�WUKURQ]'DGN�]'YJBLS WMKUDGRQB|WMS���SXWMV�KURT]3DGN
[IRQBLPLKUDGBL]�V'S�YJKwKXV'PLFL]�V'P ��YJvIRQNQRhWC�?YGb
��YJNTV']�FLNQV�S RTB<]'YJBIBLV']yWMRQYGB<a�RTWM[ f`RTBLV�WURQ]lV���V']�WUS NQV'DGP WUY���FL]^[$�(YJKUVl]'YJ�(\LNTV(��\LKUYn_
]'V'SXSUV�S;YJB$WM[IV&SXFLKXb DO]'V�WM[EDGB?vxV'RTBLH PLV'SX]'KURTv�V�P�v|�0D N D3�GV'K _�v|�g_�N D3�JV�K���Y`PLV'N �
ACB �p[EDO\IWMV�K XI�pD �LKUSXW�DOWXWMV���\IW(RTS(��DGPLV<WUY~WMDGfGV0SUFI]^[ V���V']yWMS(RQB|WMY~]'YJBISURQPIV'KMDj_
WMRQYGB"��RTB<YJKXPLV'K WMY�S WMFLPI��WM[LV�RQK RQB	�EFIV'BL]�V�YJB<HJKXYja�WU[�_CRTBLPLFL]�V'P$\xYJN DOKURTWC� b�YGKU��DOWMRTYJB"�
d�YGFLK@PIR���V'KUV�B|W�HJKXYja�WU[ ��V�]^[EDGBLRTSU�(S@b�YJK�WM[IV$DOWUWMDG]^[L�(V'B|W�YOb���YGNQV']�FLNQV�S@YGB SUFLK{_
b DG]'V SURTWUV'S�DOKUVpRTB|WMKUY`PLFL]�V'P DGBIP ]'YJ�(\EDGKXV'P+a�RhWM[+WU[LV N D3�GV'K _�v|�g_�N D3�JV�K2HJKXY a�WM[ �(Y�PLV�N��
��[LV'SXV HJKXYja�WU[ \LKXY�]�V'SXSUV'S+KUV �LV']�W+\EDGK WMRQ]�FLN DOKUNT�7D ��� � � ��� � �������$��� 57
�������
>	7vxV�WCa V'V'B
��YJNTV']�FLNQV�SlPLFIKURQBIH WM[LV�RQK;DOWUWMDG]^[L�(V'B|WwYJB D�]'KX�`S W^DGN1SUFLK b DG]'VO��[LY apVymJV'K���v�V�RQBLH SXWMRTNQN
vEDGSUV�P�YGB0WU[LV�YJKURTHJRQBEDON��(Y�PIV'N��2� apY(� DORQB$\xYJRQB|WMS�DOKUV&DGPLPLKXV'SXSUV'P �

� ACB	�EFLV�BL]'V(YGb WM[LV HJKXY a�WM[ ��V�]^[EDGBLRTSU� } DGBLP RQB \EDOKXWMRT]'FLNQDGK;WU[LV ��YGvLRQNTRTWC�0YGb
��YGNQV']�FLNQV�S YJB?WM[LV�SXFLKXb DG]�V � YJB?HJKXYja�WU[�_CRTBLPLFL]�V'P0\�YGN DGKXRTWC�(b�YJKU��DOWMRTYJB"�

� �wV'\xV'BLPIV'BL]�V&YOb�WU[LV�DG\L\xV3DOKMDGBL]�V�YGb�\L[EDGSXVwWMKUDGBLSURhWMRTYJBLSpYGB?WU[LVwHJKXY a�WM[?\LKUYn_
]'V�SUS DOBLP"�gWM[LV�KUV�b�YGKUVG�`YJB(WM[LVl]'Y`YJ\�V�KMDOWURTm`RTWC�+v�VyWCapV�V'B$�(YJNQV�]'FLNTV'S YJB(WM[LV*SUFLK{_
b DG]'VO�

A�Wp[EDOS vxV'V�B<SU[LY a�B WU[EDOW WM[LV;DGSX�`�(\IWMYOWMRQ]�S W^DOWURQSXWURQ]�S YGb�WM[LVlN D3�JV�K _�vg�|_�N D3�JV�K HJKXY a�WM[
��Y`PLV'NGRQS�V �gFLRhmGDONQV'B|W�WMY�WM[IV ]'DGBLYJBIRQ]3DON|PLRQS WMKURTvLFIWURQYJB�YGbLD*SX\�V�]'R��E] WCa YO_�N D3�JV�K1S ��S WMV��
RQB<WM[IV'KU�(Y`PI�`BEDG�(RQ];V#�gFLRQNTRQvLKXRQFL� � � ��� z0YGWMRhmGDnWMV'P$v|�<WU[LRQSpKUV'SXFLNTW'�Ia V@DOPLPLRTWURQYJBLDGNQNh�
RQB|mJV�SXWMRTH|DOWUV;WMY�a�[LRT]^[$V(�`WMV�B|WlRhW RTSp\xYJSUSXRQvLNTV;WMY�PIV'SU]�KURTv�VwWU[LV�BLYJB�_�V �gFLRTNQRQvIKURQFI� PI�|_
BEDG�(RQ]'S YGb"WU[LV;YOWM[LV�KpHJKXYja�WU[<�(Y�PLV�NQS v|��SXRQ�(RQNQDGK�V �gFLRTNQRQvIKURQFI� WCapYn_CN D3�GV'KpS �`SXWMV���S��

z�YJB|WMV � DOKUNQY7}�z7����SURT��FLN DnWMRQYGBLS �UjI�0SI�0X(X��"��S �2DGKXV@a�RQPIV'NT�0FLSXV'P"� v�YGWU["�xRQBeWU[LV'K{_
��Y`PI�`BEDG�(RQ]�V#�`FIRQNQRTvLKURTFL� S W^DOWURQS WMRQ]'DGNE\L[|�`SURT]'S�}�NQRQfOV�WM[LVlACSURQBIH+�(Y�PLV�N � ��P �c���IDOS a V'NTN
DGS1b�YJK�WM[LV RQB|mJV�SXWURQH|DOWURQYJB@YGb�PI�`BEDG�(RQ] \LKXY�]�V'SUSXV'S�RTB�]'K ��S W^DGN�HJKUY a�WU[?} fgRQBIV�WMRT]�z�YGBgWUV
� DGKUNTY � ��S`�
XJ�I�]T X��AT P �c����� � D �XYJK SXWUKUV�BLHGWM[0YGb�WM[IRQS��(V�WM[IY�P$RTS WM[LV�\xYJSUSXRQvLRTNQRhWC�(WUY
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WUKUV'DOW�YJBLNh�$KUV�NQV�mODGB|W�PLV�HJKUV�V'S*YGb�b�KUV'V�PLYJ�sDnWl]�V'K W^DGRTB?WURQ�(VwSU]'DGNQV�S�YGb
D S ��S WMV����
�lB~DGNTWUV'KUBLDOWMRhmJV+WUY0z7� b�YJKlWM[LV SXRQ��FLNQDOWMRTYJBeYOb ]�KX�`SXWMDGN�HJKXYja�WU[ RQSw�(YJNQV�]'FLNQDGK;P��g_
BLDG��RT]'Sp}�ze��� � ��j��G��j � �2��[IVpWMRT��V BLV�V'PLV�P�b�YJK1BgFL�(V'KXRQ]'DGNgRQB|WMV�HJKMDOWURQYJB�YGb��lV�a�WUYJB ! S
NQD3a�S@]'DGB vxV�fOV'\IW RTB KXV3DGSXYJBEDGvINQV(KMDGBLHGV'S+v|�~]'YGBLSURTPLV'KXRQBLH0YJBLNh� ��YJS W+RT��\xYJK W^DGB|W
PIV'HJKXV'V'S YGb*b�KUV�V'PLYG� } VO�UHL���(YJNTV']'FINQV'S�DGKUV<WUKUV3DnWMV'P DGS KXRQHJRTP��@DOBLP vg� PLV'SX]'KURTvLRQBIH
RTB|WMV'KX��YGNQV']�FLN DOK2RQB|WUV'KMDO]�WMRTYJBLS
a�RhWM[(D&SXRQ�(\LNQVp\�YGWUV'B|WMRQDGN��1�lY a V�mGV'K'��RQB ]3DOSUV�YGb�]'KX�`S{_
WMDGN2HGKUY a�WM["�1ze�qS WMRQNTN�b DO]'V'S&D<��D �XYJKw\IKUYJvLNTV'� RQB7WU[LV ]^[LYJRT]'V YGb WM[IV(RTB|WMV'HGKMDOWURQYJB
WURQ�(V�S WMV�\ �Uj ��� A�W<RTS�KXV �gFLRTKUV'P WUY vxVe��FI]^[ NQV'SXS�WU[EDGB WU[LVe]^[EDOKMDG]yWMV'KXRQS WMRQ]0WMRT��V
YOb WU[LV+b DGS WMV�SXW�PLV�HJKUV�V YGb b�KUV'V�PLYJ��} YJ\�WMRQ�(R &'DOWMRTYJB0YGb�WM[LV �(YJNTV']'FINQV'S;DOWUWMDG]^[LV�P~YGB
WU[LV&SUFLK b DG]'V3�y��vLFIW*RTW�[LDGS*WUY�vxV�SUF
�(]�RQV'B|WUNT�?[LRTHJ[$WMY(V'BLSXFLKUV&WM[LV�V�mGYJNQF�WMRQYGB�YGb�WM[IV
S �`SXWMV�� } DG\L\LKXY|DG]^[ DGBLP DnWUW^DO]^[L��V�B|WwYGb�WU[LV��(YJNQV�]'FLNTV'S;YGBeWM[LV+SUFLK b DG]'V3�y����[LRTS;RQS
\IKURQBI]'RQ\LDGNQNh� b�YJKpWM[LDOW�KUV'DGSUYGB?WU[EDOW*ze� �(V�WU[LY�PIS�DGKUV�\IKUV�b�V�KUV�BgWUR DGNTNT�(V'�(\LNTYj�GV'P<b�YJK
WU[LV�SURT��FLN DnWMRQYGB<YGb
]�KX�`SXWMDGN�HJKUY a�WU[�\LKXY�]�V'SXSUV'S;DGBLP?WM[LV�KUVyb�YJKUVO��DOKUV&DGNQSXY ]^[LYJSUV�B�b�YJK
WU[LV�\LKUV�SUV�BgWlSXWUFLPI�G�
ACB WM[LRTS&a YJKUf���DOBEDGNT�gWURQ]3DON�PLV'SX]'KURT\IWMRTYJBLS+DGKUV(vEDGSXV'P YJB D��(V3DGB�_ �EV'NTP DG\I\LKUY ��RQ��Dn_
WURQYJB � �J�J�I�j� � �2ACB(]'YJBLSXRQPLV�KMDOWURQYJB YOb�WU[LV�]'YJ�(\LNTV(��RTWC�+YGbx��Y`PLV'NTS2WMY�vxV�RQB|mJV�SXWMRTH|DOWUV'P"�
a�[IRQ]^[ DGKXVG�1BLV�mGV'KXWU[LV'NTV'SXS'� RQPLV'DGNQR�&'V�P KXV'\LKXV'SUV�B|W^DOWURQYJBLS@YGb�\LKXY�]�V'SXSUV'S ]�YJ�(\EDGKUV�P WUY
KXV3DGN�SX�`S WMV'�(S'�xWM[LRTS;NTV�mJV�N1YOb
WM[LV�YJKX�0RTSl]�YJBLSURTPLV'KXV'P7WUY vxV+SUF ��]�RQV�BgW'�;��Y�a YJKUf0YJFIW
RhWMS mODGNTRQPLRhWC� RTS�DGNQSXY \EDGKXW*YGb�WM[IRQS�SXWUFLPI�G�
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z0YJB|WMV�� DOKUNQY*SURT��FLNQDOWMRTYJBLS�SU[IYja WU[EDOW1SUYJNTRQP�SUYGNQFIWURQYJB � +.-�� � � b�YGKU��DOWMRTYJB�v�VyWCapV�V'B
PIRQ\xYJN DGK@}����lDOBLP7SX�`�(��VyWMKXRQ]3DON��(YJNTV']'FINQV'S@}��2�*]3DOBe�`RQV'NTP7D [IRQHJ[�PLV'HJKXV'V�YOb�\�YGN DGK
YGKUPLV�K'�JDONTWM[IYJFLHJ[&v�YOWM[�WM[LV SXWMKXFL]�WUFLKUV YGbIWU[LV PLRQ\xYJN DOK�DGBLP+S �`���(V�WUKURQ]'DGN|]'YG��\xYJBLV�BgW
RTS�DGSUSXFL�(V'Pe]�V'B|WMKXYJSX�`�(��VyWMKXRQ]G� Z�KUVym`RQYJFLS�S WMFLPLRTV'S*[ED3mJV&SU[LY a�B0WM[EDOW*\xYJN DOKURTWC��]3DOB
VymJYJNhmJVwRTB<D&]'V'B|WUKURQ];\EDG]^fgRQBLH+YGb�PLRT\�YJNQDGK��(YJNQV�]'FLNTV'S YJBLNT�(Rhb WM[IV;PLR�� V�KUV'BI]'VwRTB V'KXKUYJK
\IKUYJvEDOvLRQNTRTWMRTV'S"b�YJK2DOWUWMDG]^[LRTBLHlWU[LV �(YJNQV�]'FLNTV RTB Dlb DGFINTWMV�P+S W^DOWUV ! FI\ !OYGK ! PLY a�B !GRTS2BLYGW
&�V'KXYL� ��[LRTS'��[LY a V�mJV�K'�
RTS�BLYGW&BLV']�V'SXSMDGK � Rhb D?]'V�B|WMKUYGSX�`���(V�WUKURT](HGKUY a�RQBLH0SUV�V'P YGb
PIRQ\xYJN DGK��(YJNQV�]'FLNTV'S�RQS�v�V�RQBLH � ��� � 
.� � v|�+S �`���(V�WUKURQ]'DGNg��YGNQV']�FLNQV�S'�1�lV�KUVG�G\�YJNQDGKURhWC��RQS
DOKURQSXRQBLH b�KXYJ� WU[LV�\LKXV'SUV�BL]'V YGb �<��YGNQV']�FLNQV�S"RQB �EFLV'BI]'RQBIH�WU[LV ! FL\ !jDGBLP ! PLY a�B ! SXWMDOWMV�S
YOb"PLRT\�YJNQDGK	�~��YJNTV']�FLNQV�S'� z�YGSXW \LKUYJBIYJFLBL]�V'P<V � V�]�WMS YGb�\xYJN DOKURTWC��DGKUV*\LKXV'PLRT]�WMV�P�b�YJK
�(YJNTV']'FINQV'S � DOBLP � FLBLPIV'KUHGYJRQBLH D S WMKUYGBLH�[|�`PLKXYJHJV'B`_CvxYJBLP?WC��\xV�RQB|WMV�KMDG]yWMRTYJB"�
�lS
��D ��RQ��DwYGb�\xYJNQDGKURhWC��]3DOB Y`]']'FIKpDOW KXV'N DnWMRTmGV'Nh� NQY a mODGNTFLV'S YGb-l-} �(YJNQDGK
b�KMDG]yWMRTYJB YGb
S �`���(V�WUKURQ]'DGN`��YJNTV']�FLNQV�S^�y�nWM[LV�KUV�RTS
BLY�BLV�V'P b�YJK �EBIPLRQBLH;SX�`SXWUV'�(S FIBLPLV'KXHJYJRTBLHwSUYGNQRQP
SXYJNQF�WMRQYGB7b�YJKU��DOWMRTYJB7Y mJV�K&D?a�RTPLV KMDGBIHJVG��� DGNTFLV'S�YGb<l �.��� Q$��D �ev�V SXF
�(]'RQV�B|W
WUY~�`RTV'NQP DGB l[ofpCq$}�BLV�W(\xYJN DOKURTWC�G� �(YJNQDGK+b�KMDO]�WMRTYJB YGb�DONQRQHGBLV'P PLRT\�YJNTV'SM�+YGb�DGvxYJFIW
���RT�_ �I�RXI�
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A�W SXYJFLBLPLS NQRTfGV�D�\EDGKMDOPLY � �gvLF�W�z�YGBgWUVl� DGKUNTY@SXRQ��FLNQDOWMRTYJBLS2DGBLP�WU[LVlzeDGKXfGY m|_C]^[EDGRTB
WU[LV'YGKX��YOb�\xYJNQDGKURhWC��HJV'BLV�KMDOWURQYJB � T|� �I� DOfGV RhW�]'NTV3DGK��1ACBL]�KUV'DGSURTBLHwWM[LV��(YJNQDGK�b�KUDG]�WURQYJB
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l YGb*D0SX�`���(V�WUKURT]3DGN �(YJNQV�]'FLNTV � b�YGKU�(RQBLH�DeSUYGNQRQP~SUYGNQFIWURQYJB � +.-�� � � a�RTWU[ WU[LV
]'V'B|WUKUYJS ���(�(V�WMKXRQ]�N DnWUWMRT]'V�YGb
D(PIRQ\xYJN DGKp��YJNTV']�FLNQV�� ]3DGB�RQBLPIFL]'V&\�YGN DGK�\LKXYJ\xV'KXWURQV�S
} \|�`KUY`V'NQV�]�WUKURQ]�RTWC�I� b�YJK WU[LV�SUYJNTRQP$SUYGNQFIWURQYJB$��DOWMV�KURQDGN�} ��� l����j�y�
ACB7]3DGSXV D SUYGNQRQP�SUYJNTFIWMRTYJB�� +.-�� � � RQSlV(��RQS WMRQBIH b�YJKlWU[LV�V�BgWURQKXV+KMDOBLHJV+YOb ]'YJ�(\�YGSURh_
WMRQYGB"�ID���D ��RQ�+FL�:YGb�BLV�W�\xYJNQDGKURhWC��]'DGB$vxV�YJvIW^DORQBLV�P } d2RTHL�I���T�'v?DGBLP0���h�3P�� a�[IRQ]^[
]'YJKXKUV'SX\�YGBLPLS WMY@D�]�YJBL]�V'B|WMKUDOWMRTYJBHl�YGb�SX�`�(��VyWMKURT]3DGN ���(YJNQV�]'FLNTV'S�RQBIPLFL]'RTBLH&D&SXRQHO_
BLR��E]'DGB|W;PIRQNQF�WMRQYGB$YGb �p�x��[LV+\EDOKMDGPLY �0KXV�b�V'KXSlWUY�WM[IV&b DG]yWlWU[EDOWlPLRQNTFIWMRTYJB?YGb�D(]'V�B�_
WMKUYGSX�`���(V�WUKURT]*NQDOWUWURQ]�V*v|�(SX�`�(��VyWMKXRQ]3DONx�(YJNTV']'FINQV'S KXV'SUFINTWMS RQB D&mJV�]�WUYJKURQDGN�\I[g�`SXRQ]3DON
\LKUYJ\xV'K WC� � X P �"v�V�RQBLH�BIYGW�DGNTNQY apV�P b�YJKpWU[LV�]'YG��\xYJBLV�BgWUS ��}��j�y� � DGBLP?DONQSUY �p}��j�w}��
SXW^DOBLPLSpb�YJK SUYGNQRQP�SXWMDOWMV3�y� dEFLKXWU[LV'KX��YGKUVG�gWM[IV;\L[LV�BLYJ�(V'BLYGB$RQS \LKUV�PLRQ]yWMV'P<b�YGK ]�YJBLPLR _
WMRQYGBLS
a�[LRQ]^[�PLY+BIYGW b�FLN��ENTN�WU[LVlHGV'BLV�KMDGN�]'KXRTWUV'KURTYJB V'S W^DGvLNTRQSX[LV'P b�YJK HJKUY a�WU[�_CRTBLPLFL]�V'P
\�YJNQDGKURhWC� b�YJKU��DOWURQYJB(RQB<�(YJNTV']'FIN DGK ]'K �`SXW^DONQS�SUFI]^[�DOS ]^[EDGBLBIV'Nh_�WC�`\�VwRTBL]'NTFLSURTYJB<]�YJ� _
\�YJFIBLPLS � Tg���(T Q �EYJK�SXRQBLHJNTVp]�YJ��\xYJBLV�B|W � DOWUV'KXR DGNTS � T|��� Q�X ���2dEYJK2WM[IV'SUV�]'DGSUV�S'�`RTW
RTS D
BLV']�V'SUSUDGKX��]'YJBLPIRTWMRTYJB+b�YJK2\�YJNQDGKURhWC��b�YJKU��DOWMRTYJB+FI\�YJB HGKUY a�WM[ YGbxD�]'V�B|WMKUYGSX�`���(V�WUKURT]
SUV'V�P�]�KX�`SXWMDGN"WMY [LD mGV+D � � � ������B ���wRQB<WM[IV@DnWUW^DO]^[L��V�B|W�\LKUYJvLDGvLRQNTRTWURQV'S;} PIRQ\xYJNQV ! FL\ !
YJK%! PLY a�B ! ���
	�	�DGBIP���
�
 KUVyb�V'KUKXRQBLH&WMY@PLRQS WMRQBI]�W ��YJNTV']�FLN DGK
b�KUDGHJ�(V'B|WMS��
DOBLP��E�`SUFL]^[
DGSwWMV�KU�(RQBEDGN�b�FLBL]yWMRTYJBEDGN1HJKUYJFI\LS(}��������qDG]']�V'\IWUYJK3��������� PLYJBLYGK^� � T|�I�-T|� � �
��[LVw\LKXV'SUV�B|W�SXWMFIPI� SX[LY a�S WM[EDnW \xYJN DGKXRTWC� ]'DGB b�YJKX�=PIFLKURTBLH+WM[IVwHJKUY a�WU[<YGb�D+SXYJNQRTP
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a) Dilution of intrinsic polarity

Polarity arises from H molecules only.

G molecules are almost not selective
for H species with respect to ‘up’ and ‘down’.

b) Maximum of polarity

Polarity arises from H and G molecules.

c) Miscibility gap

Polarity arises from H and G molecules.

H and G molecules show demixing
in the solid state.

d) Polarity by dilution

Polarity effected by G molecules only.

H molecules are almost not selective with
respect to ‘up’ and ‘down’.

Dilution by symmetrical molecules G
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Kuw[wT|jSdMyb`Q�xyM^LZ|vQ[lI_^r�eg_RLmQ[w[|vLNM^S�kZqYb`Q[SdMywTbdkm_Rq­QTqjQ[Sp\RkZQTl
M^SpQ�njSpkZqjwTkZn¡M^LmLmOfMyw[w[QTl`lpkZWjLmQ
WYO8e~Q[M^qjlI_yr�£{|jM^qYbd|je w cjQ[egkZw[M^L�_^S·w[LZM^l`lpkZw[M^L¦rt_^S`w[Q U�®¡QTLZh8e~Q�bdcj_{hjl�7 �Y¾A@ � -¡_RS¶M£�|¡Myq�b`kmbdMybdk¤xRQ§M^q¡MyLmO{l`kmlo_^r¦n�_^LNM^SpkmbXO=rt_RS`e~Myb`kZ_Rq�kmqfM�l`n}Q[wTkm®¡w§lpO{lVbdQ[e7bdcjQTl`QgwPM^Lmw[|iU
LZMybdkm_RqjlJMyS`Q]njSpQ[S`QT£�|jkZlpkmbdQ[7 ¾�X � � ; @ �½�_?a�Q�xRQ[ST�²kZq­_^S`hjQTS¶bd_¥njS`_?x{kZhjQ�M�£�|¡M^LmkmbdMybdk¤xRQgkZqjlpkZ\RcYb�_^r�n}_Rl`lpkZWjLmQ~Q�xR_RLm|vbdkm_Rqjl�_^r
n}_RLZM^S`k¤bXO�rt_RS`e~Myb`kZ_RqfkZq­M^S`WvkmbdS`M^SpO�lpO{lpb`Q[eglI_^rg��M^qvh ��eg_RLZQTw[|jLmQ[l[��� |vqjhjQ[SpLmO{kZqv\

;�=



bdcjQ¶w[_Rqjhvkmbdkm_Rqjlu_^r%bdcjQ¶njS`QTl`QTq�b�\^S`_?aJbdcCeg_ihvQ[L � �¡bdcjQ·rt_^LZLZ_?a�kmqj\~nvS`_RW¡MyWjkZLmkZlpb`kZw�M^n{U
njS`_YMyw c¥a�Myl]M^njnjLmkZQTh�� 
^�%�R�^� l`Q�bdlo_yr%kZqYbdQTSdM^w�bdkm_Rq¥QTqjQ[Sp\RkZQTlua�Q[S`Q·njkZw ªyQ[hC_R|vb�SdM^q{Uhj_RegLmO©a�kmbdcvkZq�bdcvQgS`M^qj\RQ§_^r � �?� � � � ¾ ª����yeg_RL � - _^S]QPM^w csl`Q�b·M�¬¥M^Spª^_?xCegQPM^q{U®¡Q[LmhIwPM^Lmw[|jLZMybdkm_Rq�M^qjh§M�wT_RegnjLZQ�bdQ�¬�_RqYbdQ�¯�MyS`LZ_ul`kmeI|jLNM°bdkZ_^q�a�Q[SpQ�n�QTSprt_RSpe~QTh·a�kmb`c
* � ; �^� � M^qjh�� 

��� � �	� ¾>
 �(�JcjQo_RWib M^kmqjQ[h��t� ]p� � � � �²xyM^Lm|jQ[l¦a�QTS`QoSpQ[njSpQ[l`QTqYbdQ[h
kZq ¾;: cjkmlpb`_R\RSdMye nvLZ_^b`l[�Yl`QTQ -�kZ\v��;v� X � |vnjn�QTS � �(�JcjQJcjkmlpbd_^\RSdM^egl�lpcj_?a�b`cjQJhjQ[qvl`kmbXOhjkZlVbdS`kmWj|vb`kZ_Rq¶_^r$�t� ]`������� �$SpQ[lp|jLmb`l�rt_RS$b`cjQ�\Rk¤xRQTq
Q[qjQTS`\^O·SdM^qj\^Q^� -¡Sp_Re Molpb M°bdkZlVbdkmwPM^L
n�_RkmqYb·_^r�x{kZQ�a��(bdcjQTl`Q�nvLZ_^b`lIM^LmLZ_?a#bd_�e~M^ªyQ�njSpQ[hjkmwTbdkm_RqjlI_^q�n�_^LNM^SpkmbXOCrt_RSpe�Myb`kZ_Rq
rt_RS�M^qYO~lpO{lpb`Q[e©�jQTx^Q[q�bdcv_R|j\Rc�SpQPM^L�Q[qjQTS`\RkmQ[lJM^SpQ�qj_ybJª�qj_?a�q�� - |vSpbdcvQ[S`eg_RSpQ^�ib`cjQTO
l`cj_?a bdcjQ�kZqYbdQTS`njLZM?O8W}QTbXa�Q[Q[q³_RSpkZQTq�bdMybdkm_Rq¡M^L²lpQ[LZQTwTb`kmx{kmbXO8WYO � M^qvh��/eg_RLmQ[w[|vLZQ[l
M^qjh�egkZl`wTkZWjkmLZk¤bXOIW}QTbXa�Q[Q[q=bdcvQ�bXa�_
wT_Regn�_RqvQ[qYbdlT�¡M^qjh�njSp_?xikmhjQ]MI\RQTqjQ[S`M^L«wT_Regn¡M^SVU
kZl`_^q©W}QTbXa�Q[QTq�b`cjQ¶¬�¬,-³hjQ[lpw[S`kmnvbdkm_Rq�M^qjh�¬�¯ � �
� kZqjwTQ�' � �¶� b`cjQ�e�M?ºp_RS`k¤bXO�_^r��t� ]`������� ��xyM^LZ|vQ[l�LNMPO�_^q©b`cjQ H �ONJ(%#D( 6�0�c¡MyLmr$njLNM^qvQ�t������� � � ���I½ukZ\^cChjQ[qjlpkmb`kZQ[l]_{w[wT|jSort_RSo� xyM^LZ|vQ[l�M^Sp_R|jqjh � � � � 
 M^qjh � ��SpQ[l`n}Q[w Ubdkmx^Q[L¤O2� lpQ[Q¥W}Q[Lm_?au��� / q b`cjQ©n�_Rlpkmb`kmxRQ=c¡MyLmronvLNM^qjQy��b`cjQ�hvQ[qjlpkmbXO�hjkZlVbdSpkZWj|vb`kZ_Rq³kml
Q[qjwTLZ_RlpQ[h WYO�bdcjQ�S`Q[£�|jkmS`QTe~QTq�b~������� � � �2�	��a�cjkmLZQ=bdcjQ�W�_^S`hjQTS�LZkmqjQ=_Rq�b`cjQqjQ[\YM°bdkmx^Q�c¡M^LmrEnjLZM^qjQ]SpQ[l`QTeIWjLmQ[l�bdcjQ�hjkmLZ|vb`kZ_Rq�w[M^l`QTlu_yr -�km\j��;i� ¾ �²½�kZ\RcvQ[SJhjQTqjl`k¤bdkZQTlM^S`Qu_RWjl`QTSpx^Q[h�W}Q[LZ_?aµb`cjQ�hjkZM^\R_RqjM^L¡� � � �<�µ� bdcjM^q�M^W}_?xRQ�k¤b]� ������� � � ���{W�QTwPM^|vl`Qrt_RS�b`cjQ�e~M»ºp_RSpkmbXOf_^r�lpkmbd|jMybdkm_Rqjl�bdcjQ�wTQ[qYbdSp_RlpO{ege~Q�bdSpkZw�njM^w ª�kZqj\�_yr���eg_RLmQ[w[|vLZQ[l
kZl§S`Q�b M^kmqjQ[h/� lVbdS`_^qj\8kmq � |jQTqjw[Q©_^r�/ 
�� � � �§Myqjh�n}_RLNMyS`kmbXO�M^S`kml`QTlg_^qjLmO	hv|jQ©b`_kZqjwTLZ|jlpkZ_Rq�_^ru�	eg_RLZQTw[|jLmQ[lJ_{w[w[|vn�O{kmqj\~nvS`QTrtQTSdM^WvLmO �gU�l`k¤bdQ[l��tl`QTQ¶w[M^l`QTlI�tªv��M^qjh­� q¡�
kZq=��MyWjLZQZ;v� ¾ � �%±Xq©b`cjQ[lpQ¶w[M^l`QTl[� kmbJcv_RLZhjl�������� � �	�K�W}_R|vb �O��� _^r�� � ]`�������X�JxyM^Lm|jQ[l�c¡MPx^QIM~qvQTbun�_RLZM^S`k¤bXO�� � � � � � � �	� ¾ �}M^W}_R|vb 9 ���_^r�b`c¡MybIn}Q[Spw[QTq�bdM^\RQ~W�QTLZ_Rqj\^l�b`_ (%*K#)0J�JF802+�(DP�#)0 .1�"F H �"-'*,+"NC� ��� 9W= � � � ���S
i� ���
/ qvLmO � � 
�� _^r²b`cjQIQ[qvQ[S`\yO�l`Q�bdl]c¡MPx^QgLmQ[h¥b`_�l`k¤bd|¡Myb`kZ_Rqvlua�kmb`c � ������� � � ���S
 ���JcjQS`QPMyl`_RqCrt_RS�b`cjQ[lpQ
S`QTLNMyb`kmxRQTLmO�l`e~M^LZLEn}Q[S`wTQ[qYb My\RQ[l�kZlubdcjQ
lVbdS`_^qj\�LZ_?a�Q[S`kmqj\�QT´�Q[w�b�_^r
/ 
��Y����QTxRQTSpb`cjQ[LmQ[l`lT�¦rt_^S¶� � ��� ¾ M^qvh�� � ����� cjkZ\^c­hjQTqjl`k¤bdkZQTl
M^SpQ�_RWjlpQ[Spx^Q[hrtQPMyb`|jS`kmqj\·wT_Rqjl`kmhjQ[S`M^WjLmQ�n}_RLNM^SpkmbXO
rt_RSpe�M°bdkZ_^q�� � � ������� � ��� ¾ � �%�JcjQ[SpQTrt_RSpQ^�jkmq�_RS UhjQ[S�bd_~_RWvb MykZq=n�_^LNM^SpkmbXOR�jb`cjQ[SpQ¶kmluqv_�qjQTQ[h�rt_^S�®¡qvhjkZqj\glpO{lVbdQ[eglo|jqvhjQ[Sp\R_RkZqv\~lp_RLZkmh
l`_RLm|vbdkm_Rq�rt_RS`e~Myb`kZ_Rq�_?x^Q[S�bdcjQ�Q[qYb`kZS`Q]S`M^qj\RQ�_^rE�	�
-�kZ\j��;i� X �tLZ_?a�Q[S ��l`cj_?a�lIb`cjQ�hjkmlpbdSpkZWj|ibdkZ_^q8_^r / 
 3�M^qjh�/ 
�+©xyM^LZ|vQ[l�� rtS`_Re b`cjQ
M^W�_?x^Q·Q[qvQ[S`\yO¥lpQTbdld��wT_RS`SpQ[l`n}_RqjhvkZqj\~e�M^kmqjLmO�bd_C�tK]�]��wTSpO{lpbdM^LZl�a�kmbdc�LZk¤b`bdLmQ]kZqjwTLZ|iU
l`kZ_^qjlu_yro�¦���DBJ��M^qjh	� : ��lp_RLZkmh=l`_RLm|vbdkm_Rqjl[�$� ¯J��kmq�b`Q[Spe~QThjkNMyb`Q�w[_Regn�_^|jqjhjlT��� ¸¦�]�w[SpO{lVb M^Lml¦a�k¤bdc�LmkmbpbdLZQ�kZqjwTLZ|jlpkZ_Rqjl²_^r�����±Xqf��/ 
 3 ] / 
 +Y�%l`njM^w[Q�bdcjQTl`Q�w cjM^SdM^w�bdQTS`kZlVbdkmw
wPM^lpQ[l�_yr�egkZlpw[kZWvkZLZk¤bXOgW�Q�bXa�QTQ[q	� M^qjhC�³e~_^LZQ[wT|jLZQTl�M^S`Q�e~M^qjk¤rtQ[lpb`Q[h©WYO�lpQ[n¡MySdMyb`Q[h
S`Q[\^kZ_Rqjl]a�k¤bdc­LmkmbpbdLZQ·_»x^Q[SpLNM^n����JcjQ�SpQ[\Rkm_Rqjl~�4BJ��M^qjh � : � ��a�cjQ[SpQ�l`_^LZkZhsl`_^LZ|vb`kZ_Rqjle�MPO©W�QIrt_^S`egQ[h��«M^njn}QPM^S�M^l]S`QTLNMyb`kmxRQTLmO=lpe�M^LmL$lVbdSpkZnjlowT_Regn¡M^S`QTh�bd_f�tK]� �%� ¯J�uM^qjh
� ¸¦���¡�Jcjkml�Q�¨injLNMykZqjl�b`cjQ�cjkZ\Rc=hjQTqjl`k¤bdkmQ[l�kZq8�t� ]`������� ��lpn¡M^w[Q�rt_RS�� xyM^LZ|jQTl�M^S`_R|vqjh
� � � � 
 M^qvh � �iSpQ[lpn�QTwTbdk¤xRQTLmOR�²Kuhjhjkmb`kZ_RqjM^LZL¤OR�Rbd_yb M^L}n�QTS`wTQ[qYb M^\^Q[l�_^r��t� ]`������� �²x^MyLZ|jQTl
kZq·b`cjQ[lpQ�SpQ[\Rkm_Rqjl�M^S`Q�\^kmxRQTq��(�JcjQJLm_?a�QTS(n�QTS`wTQ[qYb M^\^Q�_yr l`kZqv\RLZQ UXw[_^e~n}_RqjQTq�b�w[SVOilVb M^Lml
_^r¦�©eg_RLmQ[w[|vLZQ[lzbdcjM^qIbdc¡M°b(_^r���eg_RLZQTw[|jLmQ[l$M^S`kml`Q[l�e�M^kmqjLmOohj|jQ�b`_	/ 
�� � � � Y�kmb`c
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b`cjQ�\Rkmx^Q[qgQ[qjQTS`\^OISdM^qj\^Q·�B� �P� ��� � ¾ ª����yeg_RL �$lp_RLZkmh
l`_RLm|vbdkm_Rqjl%e~MPO·rt_RSpe0rt_RS²M^W}_R|vb
; 
�� _^rEbdcjQ�l`k¤bd|¡M°bdkZ_^qjl[�
¬¥¬,-­wPMyLZw[|vLNMyb`kZ_Rqjl²|jlpkZqj\�bdcjQuldM^egQ�Q[qjQTS`\^O~l`Q�bdl�Myqjh�bdQTe~n}Q[S`Mybd|vS`Q�Wv|vb�� 

��� xyM^L¤U
|vQ[l%_^r � � 
 M^qvh � ��? 
 c¡MPxRQJlpcj_?a�q
qj_]l`km\Rqjkm®jwPM^qYb(hvkm´�Q[S`QTqjw[QTl[�YqjQTkmb`cjQ[S�rt_^SJ�t� ]`������� �
hvQ[qjlpkmbXO
hjkmlpb`S`kZWv|vbdkm_Rqjl�qv_RS(rt_RS(SpQ[\Rkm_Rqjl��tK]�EU�� ¸���kmq���/ 
�3 ] / 
 +Y�$lpn¡M^wTQ^�%�Jc¡Myb²kml[�
lVO{lpbdQTe~lIM^S`Qge�MykZqjL¤O�hjQ�bdQ[Spe~kmqjQ[h­W�Oskmq�b`Q[S`M^wTb`kZ_RqsQ[qjQTS`\RkmQ[lT��a�cjkZLmQ
bdcjQ~kZq � |vQ[qjwTQ
_yr$� 

��� � Myqjh�w cvQ[egkZwPMyL�n�_ybdQ[qYb`kNM^Lml ��kmlJe�M^Sp\RkZqjM^L«cjQTS`Qy�
±Xqvw[S`Q[M^l`kmqj\IbdcvQ�Q[qvQ[S`\yO�SdMyqj\RQ
� ¬�¬,-�w[M^LZwT|jLNMyb`kZ_Rqvl²a�k¤bdc�S`M^qj\RQTl�|jn�b`_ � 
y� ��� �T�P�ª����yeg_RL�a�Q[SpQ�n}Q[SVrt_RS`egQ[h¡�
cjM^l
bdcjQ=QT´�Q[w�b~b`c¡Myb§hjk¤´«QTS`QTqjw[QTl~kmq�b`cjQ=hjQ[qjlpkmbXO³hjkmlVU
b`S`kmWj|vbdkm_Rq¥kmq��t� ]`������� �ulpn¡M^wTQ
W�QTw[_RegQIQTx^Q[qsLNM^Sp\RQ[ST�«k �`Q^�}xRQTSpOCcjkm\Rc�hjQTqjl`k¤bdkmQ[l�rt_RS
� xyM^Lm|jQ[l�M^S`_R|vqjh � � � � 
 M^qjh � ��S`QTl`n}Q[w�bdkmx^Q[L¤OR�uM^qjh2M^LZlp_	M^Lm_Rqj\8b`cjQChjkZM^\R_Rq¡MyLZl� �������	26� M^qjh8� � � �	2 � � �	�$S`QTl`n}Q[wTb`kmx^Q[LmOv� �%Wj|vb·x^Q[SVO�LZ_?a#hvQ[qjlpkmbdkmQ[l¶kZq­W}Q�U
bXa�Q[QTq���½�_?a�Q�xRQ[ST��a�cjkmLZQ]SpQ[\Rkm_Rqjl�� Ko��U�� ¸¦��kZq8��/ 
 3 ] / 
 .���l`n¡Myw[Q�Q�¨in¡M^qjh©a�kmb`c
kmqjw[SpQPM^lpkZqj\¥Q[qjQTS`\^O­SdM^qj\^Q^�(bdcvQ[kZS¶l`QTn¡M^SdM°bdkZqv\�LZkmqjQ[l¶lpb MPO­|jqjw c¡M^qv\RQ[h��s�JcjQTS`QTrt_^S`Q^�
b`cjQ¥lp|jW}hjkmx{kZlpkZ_Rq�kZq/��/ 
 3 ] / 
 +��
l`njM^w[Q�S`Q[nvS`Q[lpQ[qYbdl=M �'0J*I0J� P�R H �1� H 0J�
#DM �B>�#%$K0
H � 01NO0J*K# F8��+'0JR²Myqjh�l`cv_»a�lob`c¡Myb]lp_RLZkmh¥lp_RLZ|vb`kZ_Rqvl�M^SpQ·_RqvLmO=rt_RS`egQ[h�a�kmbdcvkZq�M~q¡M^SVU
Sp_?a�W¡M^qvh�_^r / 
�32Myqjh / 
 +
xyM^LZ|vQ[l[�
�$M^WjLmQ ;v� ¾ lpcj_?a�l�l`qjM^njl`cv_^bdlg_^ro\^S`_?a�q LZMPORQ[SplgrtSp_Re:¬©_RqYbdQ¥¯�M^S`Lm_slpkZeI|vLNMyb`kZ_RqjlT�
�JcvQ[l`Q¶kZe~M^\RQTlJM^S`Q�wT_Rqjl`kmhjQ[SpQ[h�S`Q[nvS`Q[lpQ[qYb M°bdkmx^Q·W}Q[w[M^|jl`Q�� kN��l`QTLZQ[w�bdkm_Rq�kmlJW¡M^lpQ[h¥_^q
-$kZ\j� ;v� X ��� kmk �obdcjQ�O�wT_»x^Q[S
eg_Rlpb·w c¡M^S`M^wTb`Q[S`kmlpb`kZw�n¡M°b`bdQTS`qjl§MyS`kZlpkZqj\�kZq­b`cjkZl¶e~_{hjQTL ��tkZkmk �ow[_Rqvw[Q[SpqjkZqv\�� � � ��x{l·� S`QTLNMyb`kZ_RqjlT�%¬�_^q�b`Q©¯�M^S`Lm_¥lpkZeI|jLZMybdkm_Rqjl¶M^qjh³¬�M^S`ªy_»x
egQPMyqiU�®¡QTLZh=hjQTl`w[SpkZnvb`kZ_Rq©M^SpQ]kZq©M^\RSpQ[QTe~QTq�b�rt_RS�b`cjQ�w cj_RlpQ[q¥QTqjQ[Sp\^O=l`Q�bdlT�

;=<�� � �PB(H �CB(B � �[�

����� ��� � � 
 + 
��*�"&(��� � �), �9����� � � � # ��&(')�*��+-, �����

�� ! � �.�.,(��� 
����"�	�-��
����"
 ,��"�.� &

-¡_RS�S`Q[lp|jLmb`l%_^r«¬�¯ � kZq -�km\j��;i� ¾ U ;i� X �Rb`cjQ�rt_RLmLZ_?a�kZqj\ul`kmeI|jLNM°bdkZ_^q·n¡M^S`M^egQTbdQTS`l�a�Q[SpQ|vl`Q[h«�	��� � �E�R�^� �
� 5 � 
^� ���
� � ¾^�^� M^qjh � � � ; ¾�� ; ¾ �trt_^SohjQT®jqjkmb`kZ_RqjlT��l`QTQKunjn}Q[qjhjk¹¨ ;v��=Y���
±Xq�wPMyl`Q©_^r
-�km\j� ;i� ¾ � ;v��;v� ;i��9sM^qjhC;v� 
 �¦l`kZe·|jLNMyb`kZ_Rqvl·a�kmb`c Lm_Rqj\RQTS
Q[£�|jkZLmkZWjS`Mybdkm_Rq_^SoldM^egnjLmkZqj\�b`kZegQ[l�M^loa�QTLZL%Myl]LNM^Sp\RQ[SuLNMybpbdkZwTQ·lpkZ¢[QTl�S`Q[lp|jLmb`Q[hfkZqCqvQPM^SpLmO©bdcjQ
l`M^e~Q
MPx^Q[SdMy\RQuxyM^Lm|jQ[l²rt_RS%� M^qvh~�������d�{hjk¤´«QTS`kZqv\¶_RqvLmO
WYOgl`e~M^LZLmQ[S%lVb M^qjhjM^S`h~hjQTx{kNM°bdkZ_^qjl[�
�JcjMyb�kml[��rt_RS¦b`cjQ[lpQ]l`Q�bdl�_^r�kZqYbdQTSdM^w�bdkZ_^q�Q[qvQ[S`\^kZQ[l¦bdcjQuw cj_RlpQ[q�bdkme~Q�l`w[M^LZQTlJM^SpQulp|v¼
U
wTkZQTq�b[��Q[l`n}Q[wTkNM^LmLmOIa�k¤bdc§S`QTl`n}Q[w�b�bd_�lpbdMybdkm_Rq¡M^SpkmbXO·_^r�b`cjQ�\RS`_?aJbdcgnjSp_iwTQ[l`lT�jM^qvhg®¡qvkmbdQ
lpkZ¢TQ�Q�´«QTwTb`l�M^SpQ]qjQ[\^LZkZ\^kZWjLmQ^�
±Xq wPM^lpQ¥_^rubdcjQ ¾;: cjkZlVbd_R\RS`M^e ��-�kZ\j� ;v� X ����nvS`_?x{kZqj\sx^MyLZkZhvkmbXO8_^robdcvQ�lpkZeI|jLZMybdkm_RqnjM^SdM^egQTb`Q[Spl�rt_RS�QPMyw c�QTqjQ[Sp\^O�l`Q�bJa�Myl�qv_^b�rtQPMyl`kZWvLZQ^�²½�_?a�Q�xRQ[ST�¡rt_RS�bdQTlpb�S`|vqjl�a�kmb`c

y�R� Q[qjQTS`\^O�l`QTb`l¶|vl`kZqv\�hjkm´�Q[SpQ[qYb�l`kZe·|jLNMyb`kZ_Rq�n¡M^S`M^e~Q�bdQTS`l[��LmQ[lplobdc¡M^q ? � _yr�wT_RSVU
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