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7Kӫ\�QJkQ��+J��ӣ�GҥQJ�NLP�ORҥL�QJX\rQ�FKҩW�NK{QJ�ÿӝF�QKѭQJ�GҥQJ�KѫL�OҥL�UҩW�
ÿӝF�Yj NKy�SKkQ�Kӫ\�WURQJ�P{L�WUѭӡQJ�>�@��&RQ�QJѭӡL�WLӃS�[~F�YӟL�WKӫ\�QJkQ�WURQJ�
NK{QJ�NKt�FKӫ�\ӃX�TXD�KѫL�WKӫ\�QJkQ�>�@� +ҫX�KӃW�FiF�TXӕF�JLD�KLӋQ�ÿDQJ�KjQK�ÿӝQJ�
ÿӇ�JLҧP�EӟW�Vӵ�WLӃS�[~F�FӫD�FRQ�QJѭӡL�YӟL�WKӫ\�QJkQ�Yj�ÿһW�PҥQJ�OѭӟL�JLiP�ViW�ÿӇ�
ÿiQK�JLi�SKѫL�QKLӉP�Yj�Fy�FKLӃQ� OѭӧF�FҳW�JLҧP�Vӱ�GөQJ� WKӫ\�QJkQ�>�@��7X\�QKLrQ�
ÿk\�YүQ� Oj�FKҩW�NK{QJ� WKӇ� WKD\� WKӃ�Yj�ÿѭӧF�ӭQJ�GөQJ� WURQJ�QKLӅX�QJjQK�QJKӅ�VҧQ�
[XҩW�FǊQJ�QKѭ�WURQJ�FXӝF�VӕQJ�FӫD�FRQ�QJѭӡL�

9LӋF�[iF�ÿӏQK�NӏS�WKӡL�KѫL�WKӫ\�QJkQ�WURQJ�NK{QJ�NKt�FKR�SKpS�JLҧP�PӭF�ÿӝ�
ҧQK� KѭӣQJ� FӫD� KѫL� WKӫ\� QJkQ� ÿӃQ� VӭF� NKӓH� FRQ� QJѭӡL��+LӋQ� ÿm� Fy� QKLӅX� WKLӃW� Eӏ�
SKkQ�WtFK�KLӋQ�ÿҥL�Yj�FiF�WKLӃW�Eӏ FҫP�WD\�ÿӇ�[iF�ÿӏQK�KѫL�WKӫ\�QJkQ�>�@��7X\�QKLrQ��
FiF� WKLӃW� Eӏ� Qj\� WѭѫQJ�ÿӕL� ÿҳW� WLӅQ�� FӗQJ�NӅQK�� NKy� Vӱ�GөQJ�ÿӕL� YӟL� QKӳQJ�QJѭӡL�
NK{QJ�Fy�NLӃQ� WKӭF�FKX\rQ�P{Q��1JRjL� UD�PӝW� Vӕ�QѭӟF�FǊQJ�SKiW� WULӇQ� VҧQ�SKҭP�
JLҩ\� FKӍ� WKӏ� SKiW� KLӋQ�QKDQK�KѫL� WKӫ\�QJkQ�QKѭ��1JD��&DQDGD�����Ĉk\� Oj� FiFK�ÿѫQ�
JLҧQ�YӟL�JLi�WKjQK�Uҿ�QKҩW��QKDQK�Yj�NKi�KLӋX�TXҧ�ÿӇ�ÿiQK�JLi�PӭF�ÿӝ�{�QKLӉP�KѫL�
WKӫ\�QJkQ�WURQJ�NK{QJ�NKt�

7ҥL�9LӋW�1DP�KLӋQ�FKѭD�Fy� VҧQ�SKҭP�JLҩ\�FKӍ� WKӏ� SKiW� KLӋQ�QKDQK�KѫL� WKӫ\�
QJkQ��FKtQK�Yu�Yұ\�YLӋF�QJKLrQ�FӭX�FKӃ�WҥR�ORҥL�JLҩ\�FKӍ�WKӏ�Qj\�Oj�UҩW�FҫQ�WKLӃW��7UrQ�
Fѫ�Vӣ� WKDP�NKҧR�VҧQ�SKҭP�FӫD�1JD�� FK~QJ� W{L�ÿm� WLӃQ�KjQK�QJKLrQ�FӭX�[k\�GӵQJ�
TX\�WUuQK�FKӃ�WҥR�VҧQ�SKҭP�JLҩ\�FKӍ�WKӏ�SKiW�KLӋQ�QKDQK�KѫL�WKӫ\�QJkQ�Yj�QJKLrQ�FӭX�
OjP�WăQJ�ÿӝ�QKҥ\�ÿӇ�ÿҥW�NKRҧQJ�SKiW�KLӋQ�WѭѫQJ�Wӵ�QKѭ�VҧQ�SKҭP�FӫD�1JD�YӟL�JLi�
WKjQK�KӧS�Oê��FKӫ�ÿӝQJ�YӅ�F{QJ�QJKӋ�Yj�QJX\rQ�YұW�OLӋX��

1JX\rQ� WҳF� FӫD� SKpS� ÿR� Oj� Vӵ� WҥR�PjX� FӫD� KѫL� WKӫ\� QJkQ GӵD� WUrQ� Vӵ� KuQK�
WKjQK�FӫD�PӝW�SKӭF�PjX�FDP�JLӳD�WKӫ\�QJkQ�Yj�ÿӗQJ��,��LRGXD�>�@�

�&X,���+J� ĺ�&X�>+J,�@����&X�

3KpS�ÿR�Qj\�ÿm�ÿѭӧF�iS�GөQJ�ÿӇ�[iF�ÿӏQK�QӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ�WURQJ�NK{QJ�
NKt� EҵQJ� FiFK� Vӱ�GөQJ� ÿLӋQ� WKRҥL� WK{QJ�PLQK�ÿӇ� JKL� OҥL� Vӵ� WKD\� ÿәL�PjX� VҳF� FӫD�
SKpS�ÿR��+ӛQ�KӧS�&X,��SRO\VW\UHQ�ÿѭӧF�Vӱ�GөQJ�ÿm�FKX\ӇQ�VDQJ�PjX�ÿӓ�NKL�Fy�+J�

>�@��1y�FǊQJ�ÿѭӧF�iS�GөQJ�ÿӇ�ÿR�KѫL�OҥQK�FӫD�WKӫ\�QJkQ�WKX�ÿѭӧF�Wӯ�TXi�WUuQK�NKӱ�
+J�� WURQJ�FiF�PүX�QKѭ�Fi��WUҫP�WtFK��ÿҩW�Yj�FKҩW�WKҧL�ӣ�Pӓ�NKDL�WKiF�YjQJ�>����@�

���9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8

�����7KLӃW�Eӏ

� +jP�OѭӧQJ�KѫL�WKӫ\�QJkQ�ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKpS�ÿR�SKә�KҩS�WKө�QJX\rQ�
Wӱ�KyD�KѫL� OҥQK��&9�$$6��WUrQ�Pi\�$$6 � 7KHUPR�6FLHQWLILF� L&(�������0ӻ� NӃW�
QӕL�YӟL� Eӝ�KyD�KѫL�93�����0ӝW�ÿqQ�FDWRW� UӛQJ� WKӫ\�QJkQ KRҥW�ÿӝQJ�ӣ�EѭӟF� VyQJ�
������QP�ÿѭӧF�Vӱ�GөQJ�OjP�QJXӗQ�SKiW�EӭF�[ҥ��
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� +jP� OѭӧQJ� ÿӗQJ� ÿѭӧF� [iF� ÿӏQK� EҵQJ� SKpS� ÿR� SKә� KҩS� WKө� QJX\rQ� Wӱ� Nӻ�
WKXұW�QJӑQ�OӱD��)�$$6��

� 7ҩW�Fҧ�FiF�WK{QJ�Vӕ�WKLӃW�Eӏ�NKiF�ÿm�ÿѭӧF�WKLӃW� OұS�WKHR�KѭӟQJ�GүQ�FӫD�QKj�
VҧQ�[XҩW�Yj�WKLӃW Eӏ�$$6�ÿӅX�ÿѭӧF�WKӵF�KLӋQ�KLӋX�FKXҭQ�ÿӏQK�NǤ�KjQJ�QăP�

�����1JX\rQ�YұW�OLӋX

� 7Kӫ\�QJkQ��!����������ÿӗQJ��,��LRGXD�������Yj�QDWUL�FDFER[\�PHW\O�[HQOXOR
�1D&0&��Fy�ÿӝ�QKӟW�WKҩS�FӫD�6LJPD�$OGULFK� &X62���1D�62���., FӫD�0HUFN��

� +yD�FKҩW�SKkQ�WtFK�WKӫ\�QJkQ Yj�ÿӗQJ�WUrQ�$$6��FKҩW�FKXҭQ�WKӫ\�QJkQ��FKҩW�
FKXҭQ�ÿӗQJ��D[LW�+12� �������D[LW�+&O��������1D+%2� FӫD�0HUFN�

� *Lҩ\�VҳF�Nê��:KDWPDQ���00�&+5�����î����FP��

� *Lҩ\�OӑF�:KDWPDQ�Vӕ�� �NtFK�WKѭӟF�Oӛ�OӑF�����P��ÿѭӡQJ�NtQK�����PP��

� *Lҩ\�FKӍ�WKӏ�KѫL�WKӫ\�QJkQ�FӫD�/LrQ�EDQJ�1JD�Ɍɟɫɬ�ɫɢɫɬɟɦɚ�©ɉɚɪɵ�ɪɬɭɬɢª��
���ɚɧɚɥɢɡɨɜ�

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX

�������3K˱˯QJ�SKiS�QJKLrQ�FͱX�FK͇�W̩R�JḼ\�FK͑�WK͓

7uP�ÿLӅX�NLӋQ�WӕL�ѭX�FӫD�TXi�WUuQK�FKӃ�WҥR�JLҩ\�FKӍ�WKӏ��7KHR�SKѭѫQJ�SKiS�ÿѫQ�
ELӃQ��ELӃQ�WKLrQ�PӝW�\ӃX�Wӕ�WҥL�PӝW�WKӡL�ÿLӇP��

� .KҧR�ViW�SKѭѫQJ�SKiS�Fӕ�ÿӏQK�&X,�WUrQ�JLҩ\�

%ӕQ�SKѭѫQJ�SKiS�FKXҭQ�Eӏ�JLҩ\�FKӍ�WKӏ�VDX�ÿk\�ÿm�ÿѭӧF�WKӱ�QJKLӋP��Vӱ�GөQJ�
JLҩ\�VҳF�Nê�:KDWPDQ�

�D��3KѭѫQJ�SKiS�TXpW�OӟS�KX\ӅQ�SK��ÿӗQJ��,��LRGXD�WURQJ�QѭӟF�EҵQJ�FKәL�Fӑ�QKӓ�

�E��3KѭѫQJ�SKiS�SKXQ�KX\ӅQ�SK��ÿӗQJ��,��LRGXD�WURQJ�QѭӟF�

�F�� 3KѭѫQJ� SKiS� OҳQJ� ÿӑQJ� ÿӗQJ� �,�� LRGXD� WKHR� SKҧQ� ӭQJ� JLӳD� ÿӗQJ� �,,��
VXQSKDW�Yj�NDOL�LRGXD��WLӃS�WKHR�Oj�NKӱ�YӟL�QDWUL�VXQSKLW��JLҩ\�ÿѭӧF�QJkP�WҭP�WURQJ�
GXQJ�GӏFK��VDX�ÿy�WKXӕF�WKӱ�Gѭ�WUrQ�JLҩ\�ÿѭӧF�UӱD�VҥFK�Yj�ÿӇ�NK{�WUѭӟF�NKL�Vӱ�GөQJ��

�G��3KѭѫQJ�SKiS�JLҩ\�ÿѭӧF�QJkP�WҭP�WURQJ�GXQJ�GӏFK�ÿӗQJ��,��LRGXD��VDX�ÿy�
WKXӕF�WKӱ�Gѭ�WUrQ�JLҩ\�ÿѭӧF�pS�TXD�Pi\�FiQ�

� .KҧR�ViW�FiF�ORҥL�JLҩ\�ÿӇ�OӵD�FKӑQ�ORҥL�JLҩ\�SK��KӧS�

+ѫL�WKӫ\�QJkQ�ÿѭӧF�ÿѭD�YjR�Oӑ�WKӫ\�WLQK�ÿm�Fy�VҹQ�JLҩ\�FKӍ�WKӏ�VDR�FKR�WҥR�UD�
QӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ�����PJ�P���WKHR�G}L�Vӵ�WKD\�ÿәL�PjX�VҳF�FӫD�JLҩ\�FKӍ�WKӏ�VDX�
���SK~W�Yj�VR�ViQK�PjX�VҳF�EҵQJ�WUӵF�TXDQ�WUrQ���ORҥL�JLҩ\�FKӍ�FKӏ�ÿѭӧF�OjP�EҵQJ���
ORҥL�JLҩ\�NKiF�QKDX�JӗP�Fy��JLҩ\�VҳF�Nê�:KDWPDQ��00�����Yj�JLҩ\�OӑF�:KDWPDQ�
Vӕ���&+5�����
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� .KҧR�ViW�OѭӧQJ�&X,�WӕL�ѭX�WҭP�WUrQ�JLҩ\�

0ӝW� ORҥW� FiF� JLҩ\� FKӍ� WKӏ� YӟL� OӟS� WKXӕF� WKӱ� ÿm� ÿѭӧF� FKXҭQ� Eӏ� EҵQJ� FiFK� Vӱ�
GөQJ�KX\ӅQ�SK��Wӯ����ÿӃQ����J�ÿӗQJ��,��LRGXD�WURQJ����PO�GXQJ�GӏFK�QDWUL�FDFER[\�
PHW\O�[HQOXOR������P�P��&X,�SRO\PH���&iF�PүX�VDX�ÿy�ÿѭӧF�ÿѭD�YjR�Oӑ�WKӫ\�WLQK�
Fy�FKӭD�KѫL�WKӫ\�QJkQ�ӣ�QӗQJ�ÿӝ�����PJ�P���4XDQ�ViW�FiF�YӃW�PjX�WKX�ÿѭӧF�EҵQJ�
WUӵF�TXDQ�

� .KҧR�ViW�FKҩW�EiP�GtQK��FKҩW�PDQJ�&X,�ӣ�FiF�Wӹ�OӋ�QӗQJ�ÿӝ�NKiF�QKDX�

/RҥW�WKt�QJKLӋP�ÿm�ÿѭӧF�FKXҭQ�Eӏ�EҵQJ�FiFK�Vӱ�GөQJ�OѭӧQJ�&X,�WKD\�ÿәL�Wӯ�����
�������Yj������P�P�&X,�SRO\PH���+ѫL�WKӫ\�QJkQ�ÿѭӧF�ÿѭD�YjR�Oӑ�WKӫ\�WLQK�ÿm�Fy�
VҹQ�JLҩ\�FKӍ�WKӏ�VDR�FKR�WҥR�UD�QӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ�����PJ�P���WKHR�G}L�Vӵ�WKD\�ÿәL�
PjX�VҳF�FӫD�JLҩ\�FKӍ�WKӏ�VDX����SK~W�

� .KҧR�ViW�NKRҧQJ�SKiW�KLӋQ�FӫD�JLҩ\�FKӍ� WKӏ��ĈR�WKӡL�JLDQ�ÿәL�PjX�FӫD�JLҩ\�
FKӍ�WKӏ�WKHR�QӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ�

*Lҩ\�FKӍ� WKӏ�ÿѭӧF�ÿһW�ErQ� WURQJ�FiF� Oӑ� WKӫ\� WLQK�ÿѭӧF�ÿұ\�EҵQJ�QҳS�VLOLFRQ��
'�QJ�PLFUR[LUDQK�EѫP�PӝW�WKӇ�WtFK�FKtQK�[iF�FӫD�KѫL�+J� EmR�KzD�YjR�Oӑ�VDR�FKR�
WҥR�WKjQK�QӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ�WURQJ�Oӑ�Oj�����PJ�P���7LӃQ�KjQK�ÿR�WKӡL�JLDQ�Wӯ�NKL�
EѫP�KѫL�WKӫ\�QJkQ�YjR�Oӑ�ÿӃQ�NKL�JLҩ\�FKӍ�WKӏ�FKX\ӇQ�PjX��/jP�WKt�QJKLӋP�ÿәL�PjX�
JLҩ\�FKӍ�WKӏ�WѭѫQJ�Wӵ�ӣ�QӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ����������������������������Yj�����PJ�P��

�������3K˱˯QJ�SKiS�SKkQ�WtFK�WURQJ�SKzQJ�WKt�QJKL͏P

� ;iF� ÿӏQK� KjP� OѭӧQJ� WKӫ\� QJkQ� WKHR� SKѭѫQJ� SKiS� 6WDQGDUG� PHWKRGV� IRU�
H[DPLQDWLRQ� RI� ZDWHU� DQG�ZDVWHZDWHU� ����%������ YӟL� /2'�� ����� �J�/ Yj� /24��
���� �J�/�

� ;iF� ÿӏQK� KjP� OѭӧQJ� ÿӗQJ� WKHR� SKѭѫQJ� SKiS� 6WDQGDUG� PHWKRGV� IRU�
H[DPLQDWLRQ� RI�ZDWHU� DQG�ZDVWHZDWHU� ����%������ YӟL� /2'�� �����PJ�/ Yj� /24��
�����PJ�/�

�������3K˱˯QJ�SKiS�ÿiQK�JLi�WtQK�͝Q�ÿ͓QK�FͯD�JḼ\�FK͑�WK͓

� 3KѭѫQJ�SKiS�ÿiQK�JLi�WtQK�әQ�ÿӏQK�FӫD�JLҩ\�FKӍ�WKӏ��%ҧR�TXҧQ�FiF�PүX�JLҩ\�
FKӍ�WKӏ�ӣ�ÿLӅX�NLӋQ�FKkQ�NK{QJ�Yj�WUiQK�iQK�ViQJ��ÿӏQK�NǤ���WKiQJ��OҫQ�Oҩ\�VҧQ�SKҭP�
UD�ÿR� WKӱ�QJKLӋP�ÿӇ�[iF�ÿӏQK� WKӡL�JLDQ�FKX\ӇQ�PjX� WKHR�QӗQJ�ÿӝ�KѫL� WKӫ\�QJkQ��
ĈiQK�JLi�KLӋX�TXҧ�Yj�WtQK�әQ�ÿӏQK�FӫD�JLҩ\�FKӍ�WKӏ�WKHR�WKӡL�JLDQ�

� 1JKLrQ�FӭX�ӭQJ�GөQJ�JLҩ\�FKӍ�WKӏ�WURQJ�SKzQJ�WKt�QJKLӋP��Vӱ�GөQJ�VҧQ�SKҭP�
FӫD� /LrQ� EDQJ� 1JD� Ɍɟɫɬ�ɫɢɫɬɟɦɚ� ©ɉɚɪɵ� ɪɬɭɬɢª ÿӇ� OjP� VҧQ� SKҭP� ÿӕL� FKӭQJ� ӣ�
QӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ�[iF�ÿӏQK��
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�����7KӵF�QJKLӋP

�������&K͇�W̩R�GͭQJ�Fͭ�W̩R�K˯L�WKͯ\�QJkQ

'өQJ� Fө� WҥR� KѫL� +J� ÿѭӧF� OjP� EҵQJ� WKӫ\� WLQK�� PӝW� OѭӧQJ� QKӓ� WKӫ\� QJkQ�
QJX\rQ�Wӕ�OӓQJ�ÿѭӧF�ÿһW�ӣ�ÿi\�EXӗQJ�WKӫ\�WLQK�FKR�SKpS�WҥR�KѫL�WKӫ\�QJkQ�EmR�KzD�
WURQJ�NK{QJ�NKt�

+uQK����'өQJ�Fө�WҥR�KѫL�WKӫ\�QJkQ�WLrX�FKXҭQ

�������3K˱˯QJ�SKiS�W̩R�K˯L�WKͯ\�QJkQ

7tQK�QӗQJ�ÿӝ�FӫD�KѫL�WKӫ\�QJkQ�ÿm�EmR�KzD�WURQJ�NK{QJ�NKt�WKHR�SKѭѫQJ�WUuQK�
WUҥQJ�WKiL��NKL�FKR�UҵQJ�Fy�WiF�ÿӝQJ�QKѭ�NKt�Ot�WѭӣQJ��EҵQJ�FiFK�Vӱ�GөQJ F{QJ�WKӭF�
VDX�>�@�

ߩ ൌ
ʹǡͶͳʹ ൈ ܲ

ܶ

7URQJ�ÿy�

ȡ�Oj�QӗQJ�ÿӝ�FӫD�WKӫ\�QJkQ�WURQJ�NK{QJ�NKt��WtQK�EҵQJ�JDP�WUrQ�OtW�

������Oj�KӋ�Vӕ�FKX\ӇQ�ÿәL�FҫQ�WKLӃW��WҥL�QKLӋW�ÿӝ�Yj�iS�VXҩW�EuQK�WKѭӡQJ�

3�Oj�iS�VXҩW�KѫL�EmR�KzD�FӫD�WKӫ\�QJkQ��WtQK�EҵQJ�SDVFDO�

7�Oj�QKLӋW�ÿӝ��WtQK�EҵQJ�.HOYLQ�

1ӗQJ�ÿӝ�KѫL�EmR�KzD�FӫD�+J� ÿѭӧF�WҥR�UD�WURQJ�NK{QJ�NKt�ErQ�WURQJ�EXӗQJ�VDX�
���JLӡ��Ӣ�QKLӋW�ÿӝ�OjP�YLӋF�Wӯ����ÿӃQ����&��QӗQJ�ÿӝ�NKӕL�OѭӧQJ�WKӫ\�QJkQ�EmR�KzD�
WURQJ�NK{QJ�NKt�ErQ�WURQJ�EXӗQJ�WURQJ�NKRҧQJ�Wӯ�����ÿӃQ�����PJ�P���7KӇ�WtFK�NKiF�
QKDX�FӫD�KѫL�+J� EmR�KzD�ÿѭӧF�U~W�UD�EҵQJ�PLFUR[LUDQK�ÿӇ�WKX�ÿѭӧF�QӗQJ�ÿӝ�+J�

[iF�ÿӏQK� 0үX�ÿѭӧF�U~W�YjR�PLFUR[LUDQK WURQJ�NKRҧQJ�WKӡL�JLDQ�[ҩS�[Ӎ���JLk\�Yj�VDX�
ÿy�EѫP�YjR�GXQJ�GӏFK�+12� �1�ÿӇ�[iF�ÿӏQK�OҥL�QӗQJ�ÿӝ�+J� WKӵF�WӃ�WURQJ�SKD�NKt�

�������3K˱˯QJ�SKiS�SKkQ�WtFK�[iF�ÿ͓QK�O̩L�KjP�O˱ͫQJ�K˯L�WKͯ\�QJkQ�

� +~W�PӝW�WKӇ�WtFK�ÿm�ELӃW�KѫL�WKӫ\�QJkQ�EmR�KzD�EҵQJ�PӝW�PLFUR[LUDQK�NtQ�NKt��
EѫP�Wӯ�Wӯ�YjR�GXQJ�GӏFK�+12� �1�

��� %XӗQJ�WKӫ\�WLQK�

��� +ѫL�WKӫ\�QJkQ�ÿm�EmR�KzD�

��� *LӑW�WKӫ\�QJkQ�

��� 1~W�EҵQJ�FDR�VX�EXW\O�

��� 1KLӋW�NӃ�

��� &ӱD�Oҩ\�PүX�

��� 0LFUR[LUDQK�

��� 1ҳS�ÿӇ ÿyQJ�NtQ�FӱD�Oҩ\�PүX�
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� 7tQK�QӗQJ�ÿӝ�WKӫ\�QJkQ�WURQJ�GXQJ�GӏFK�Wӯ�WKӇ�WtFK�EѫP�Yj�QӗQJ�ÿӝ�FӫD�KѫL�
WKӫ\�QJkQ�EmR�KzD�

� 7LӃQ�KjQK�SKkQ�WtFK�[iF�ÿӏQK�QӗQJ�ÿӝ�GXQJ�GӏFK�WUrQ�GӵD�YjR�ÿѭӡQJ�FKXҭQ�
ÿm�ÿѭӧF�WKLӃW� OұS�Wӯ���GXQJ�GӏFK�FKXҭQ�[k\�GӵQJ�ÿѭӡQJ�FKXҭQ�ÿѭӧF�SKD�Wӯ�FKXҭQ�
JӕF�FӫD�WKӫ\�QJkQ�JӗP�Fy��GXQJ�GӏFK����J�O�����J�O�����J�O�����J�O�Yj����J�O�

�������3K˱˯QJ�SKiS�WK͹F�KL͏Q�WKt�QJKL͏P�ÿ͝L�PjX�JḼ\�FK͑�WK͓

*Lҩ\�FKӍ� WKӏ� �ÿm�SKӫ� OӟS�&X,��ÿѭӧF�ÿһW�ErQ� WURQJ�FiF� Oӑ� WKӫ\� WLQK�ÿѭӧF�ÿұ\�
EҵQJ�QҳS�VLOLFRQ��&iF�WKӇ�WtFK�NKiF�QKDX�FӫD�KѫL�+J� EmR�KzD�NK{QJ�NKt�ÿѭӧF�EѫP�
YjR� Oӑ� EҵQJ�PLFUR[LUDQK��ĈLӅX� Qj\� FKR�SKpS� Vӵ� WLӃS� [~F� FӫD� JLҩ\� FKӍ� WKӏ� YӟL� FiF�
QӗQJ�ÿӝ�+J� NKiF�QKDX�Wӯ������ÿӃQ�����PJ�P���7LӃQ�KjQK�ÿR�WKӡL�JLDQ�Wӯ�NKL�EѫP�
KѫL�WKӫ\�QJkQ�YjR�Oӑ�ÿӃQ�NKL�JLҩ\�FKӍ�WKӏ�FKX\ӇQ�PjX�

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1

�����.KҧR�ViW�SKѭѫQJ�SKiS�Fӕ�ÿӏQK�&X,�WUrQ�JLҩ\

3KѭѫQJ�SKiS��D��ÿm�WKjQK�F{QJ�QKѭQJ�SKҧL�TXpW�QKLӅX�OӟS�ÿӇ�Fy�ÿѭӧF�EӅ�PһW�
QKҹQ��PӏQ�QrQ� WҥR� WKjQK� OӟS�Gj\� WUrQ�EӅ�PһW�JLҩ\��0ӛL� OӟS�ÿѭӧF�TXpW� WKHR�KѭӟQJ�
YX{QJ�JyF�YӟL�OӟS�WUѭӟF�ÿy�Yj�ÿӇ�NK{�JLӳD�PӛL�OҫQ�TXpW��3KѭѫQJ�SKiS�Qj\�WKӫ�F{QJ��
PҩW�NKi�QKLӅX�WKӡL�JLDQ�NKL�FҫQ�VҧQ�[XҩW�Vӕ�OѭӧQJ�OӟQ�JLҩ\�FKӍ�WKӏ��3KѭѫQJ�SKiS��E��
GүQ�ÿӃQ�Vӵ�SKkQ�SKӕL�NK{QJ�ÿӗQJ�ÿӅX�FӫD�ÿӗQJ��,��LRGXD��3KѭѫQJ�SKiS��F��OӟS�ÿӗQJ�
�,��LRGXD�FǊQJ�SKkQ�SKӕL�NK{QJ�ÿӗQJ�ÿӅX�Yj�OӟS�WKXӕF�WKӱ Fy�[X�KѭӟQJ�ERQJ�UD�ӣ�
QKӳQJ�FKӛ�Fy� OӟS� WKXӕF� WKӱ�Gj\��ÿһF�ELӋW� Oj� VDX�NKL� Vҩ\�NK{��3KѭѫQJ�SKiS� �G��GӉ�
GjQJ�NKL�WKӵF�KLӋQ��FKR�FiF�OӟS�Fy�ÿӝ�Gj\�ÿӗQJ�ÿӅX�Yj�SKkQ�Eӕ�ÿӅX�WKXӕF�WKӱ�WUrQ�EӅ�
PһW�JLҩ\��1Kѭ�Yұ\��JLҩ\�FKӍ�WKӏ�ÿѭӧF�FKXҭQ�Eӏ�EҵQJ�SKѭѫQJ�SKiS��G��ÿm WҥR�UD�PӝW�
OӟS�WKXӕF�WKӱ�PӏQ�Yj�ÿӅX�KѫQ�WUrQ�EӅ�PһW�JLҩ\�QӅQ�

ĈӇ�FҧL�WKLӋQ�WtQK�FKҩW�ODQ�WUX\ӅQ�Yj�ÿӝ�EiP�GtQK�FӫD�WKXӕF�WKӱ��JLҩ\�FKӍ�WKӏ�ÿm�
ÿѭӧF�FKXҭQ�Eӏ�EҵQJ�FiFK�Vӱ�GөQJ����J�ÿӗQJ��,��LRGXD�WURQJ����PO�GXQJ�GӏFK�QDWUL�
FDFER[\�PHW\O� [HQOXOR��Ĉӝ�EiP�GtQK�Yj�NӃW� FҩX�FӫD� OӟS� WKXӕF� WKӱ�SKө� WKXӝF�YjR�
QӗQJ�ÿӝ�QDWUL�FDFER[\�PHW\O�[HQOXOR�ÿѭӧF�Vӱ�GөQJ�

&iF�JLҩ\�FKӍ� WKӏ�ÿѭӧF�FKXҭQ�Eӏ�EҵQJ�SKѭѫQJ�SKiS��G��Vӱ�GөQJ�QDWUL�FDFER[\�
PHW\O�[HQOXOR�Yj�ÿӗQJ��,��LRGXD�OjP�WKXӕF�WKӱ��ĈLӅX�Qj\�ÿm�WҥR�UD�PӝW�OӟS�WKXӕF�WKӱ�
PӏQ�Yj�ÿӅX�KѫQ�WUrQ�EӅ�PһW�JLҩ\�QӅQ� 1Kѭ�Yұ\��JLҩ\�FKӍ�WKӏ�VӁ�ÿѭӧF�FKXҭQ�Eӏ�EҵQJ�
FiFK�QJkP�WҭP�JLҩ\�QӅQ�WURQJ�KӛQ�KӧS�GXQJ�GӏFK�QDWUL�FDUER[\�PHW\O�[HQOXOR]D�Yj�
ÿӗQJ� �,�� LRGXD�� VDX�ÿy�FKR�TXD�Pi\�FiQ�ÿӇ� ORҥL�Eӓ� WKXӕF� WKӱ�Gѭ� WUrQ�EӅ�PһW�JLҩ\�
FǊQJ�QKѭ�WҥR�ÿӝ ÿӗQJ�ÿӅX�Yj�EiP�FKҳF�FӫD�WKXӕF�WKӱ�WUrQ�EӅ�PһW�JLҩ\�

�����.KҧR�ViW�OӵD�FKӑQ�JLҩ\�QӅQ

.ӃW�TXҧ�WKX�ÿѭӧF�PjX�VҳF�NK{QJ�U}�QpW�WUrQ�JLҩ\�FKӍ�WKӏ�Vӱ�GөQJ�QJX\rQ�OLӋX�Oj�
JLҩ\�OӑF�:KDWPDQ�Vӕ����ĈӕL�YӟL�JLҩ\�VҳF�Nê�:KDWPDQ��00�FKR�NӃW�TXҧ�UҩW�WӕW�YӟL�
PjX�VҳF�WKD\ ÿәL�U}�QpW��'R�ÿy�WҩW�Fҧ�FiF�WKt�QJKLӋP�WLӃS�WKHR�Vӱ�GөQJ�JLҩ\�VҳF�Nê�
:KDWPDQ��00�&+5�ÿӇ�OjP�QJX\rQ�OLӋX�WҥR�JLҩ\�FKӍ�WKӏ�
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�����.KҧR�ViW�OѭӧQJ�&X,�WӕL�ѭX�WҭP�WUrQ�JLҩ\

.ӃW�TXҧ�WKX�ÿѭӧF�FKR�WKҩ\�NK{QJ�Fy�OӧL�NKL�WKD\�ÿәL�OѭӧQJ�ÿӗQJ��,��LRGXD�ÿm�
Vӱ�GөQJ�Wӯ����J�&X,�EDQ�ÿҫX�ÿѭӧF�FKӑQ�FKR�FiF�WKt�QJKLӋP�WUѭӟF�ÿk\��7KұP�FKt�YLӋF�
JLҧP�OѭӧQJ�&X,�FzQ�OjP�JLҧP�ÿӝ�QKҥ\�FӫD�JLҩ\�FKӍ�WKӏ�GR�OѭӧQJ�&X,�EiP�WUrQ�JLҩ\�
TXi�tW��FzQ�NKL�WăQJ�OѭӧQJ�&X,�WKu�Jk\�UD�Vӵ�SKkQ�Eӕ�WKXӕF�WKӱ�WUrQ�JLҩ\�NKy�ÿӗQJ�
QKҩW�KѫQ�NKL�G�QJ�GXQJ�GӏFK�KX\ӅQ�SK��ÿһF�KѫQ��Jk\�UD�Vӵ�QӭW��GӉ�Yӥ�Yj�NKy�EiP�
GtQK�WUrQ�EӅ�PһW�JLҩ\�VDX�NKL�NK{�FӫD�OӟS�WKXӕF�WKӱ�

�����.KҧR�ViW�Wӹ�OӋ�&X,��1D&0&�

7KXӕF� WKӱ� &X,� VӁ� ÿѭӧF� Fӕ� ÿӏQK� WUrQ� QӅQ� JLҩ\� EҵQJ� FiFK� Vӱ� GөQJ� SRO\PH�
1D&0&�ÿӇ�WҥR�UD�WUҥQJ�WKiL�UҳQ�әQ�ÿӏQK��1D&0&�KRҥW�ÿӝQJ�QKѭ�PӝW�FKҩW�NӃW�GtQK�
FiF�KҥW�&X,�Yj�FXQJ�FҩS�P{L�WUѭӡQJ�FKR�SKҧQ�ӭQJ�ӣ�SKD�NKt��.KL�WLӃS�[~F�YӟL�KѫL�
+J���TXi�WUuQK�WҥR�PjX�ÿm�GLӉQ�UD��0jX�FDP�QKҥW�ÿӗQJ�ÿӅX�ÿѭӧF�TXDQ�ViW�WUrQ�EӅ�PһW�
JLҩ\�FKӍ�WKӏ�FKӭQJ�Wӓ�Vӵ�SKkQ�WiQ�ÿӗQJ�QKҩW�FӫD�WKXӕF�WKӱ�&X,��1D&0&�WUrQ�EӅ�PһW�
JLҩ\��0jX�VҳF�U}�QpW�QKҩW�ÿӕL�YӟL�JLҩ\�FKӍ�WKӏ�Fy�Wӹ�OӋ�&X,�Oj������P�P�&X,�SRO\PH��
1ӗQJ�ÿӝ�&X,�FDR�WURQJ�SKD�WKXӕF�WKӱ�WҥR�WKXұQ�OӧL�FKR�YLӋF�KuQK�WKjQK�PӝW�OѭӧQJ�
OӟQ�SKӭF�FKҩW�&X�>+J,�@�Fy�PjX�Yj�GR�ÿy�FѭӡQJ�ÿӝ�PjX�FDR��

1Kѭ�Yұ\��OѭӧQJ�&X,������P�P��&X,�SRO\PH��ÿѭӧF�FKӑQ�Oj�SK��KӧS�QKҩW��Yu�
FiF�JLҩ\�FKӍ�WKӏ�ÿѭӧF�VҧQ�[XҩW�WKHR�Wӹ�OӋ�Qj\�UҩW�әQ�ÿӏQK��FiF�OӟS�WKXӕF�WKӱ�EӅQ�Yj�
NK{QJ�Fy�[X�KѭӟQJ�ERQJ�WUyF��PӝW�OӧL�WKӃ�QӳD�Oj�WҥR�PjX�U}�QpW�KѫQ�NKL�WLӃS�[~F�YӟL�
KѫL�WKӫ\�QJkQ�

ĈӕL�YӟL�QDWUL�FDFER[\�PHW\O�[HQOXOR��Vӱ�GөQJ�ORҥL�Fy�ÿӝ�QKӟW�WKҩS�Yu�ORҥL�Fy�ÿӝ�
QKӟW�FDR� OjP�WҳF�QJKӁQ�JLҩ\�Yj�NKy�ÿҥW�ÿѭӧF� WӕF�ÿӝ�GzQJ�FKҧ\�FҫQ� WKLӃW��ĈӕL�YӟL�
ÿӗQJ��,��LRGXD�ÿѭӧF�VҧQ�[XҩW�YӟL�FiF�KҥW�NKi�WR�QrQ�WҥR�WKjQK�GXQJ�GӏFK�KX\ӅQ�SK��
NK{QJ�ÿӗQJ�ÿӅX��GүQ�ÿӃQ�FiF�YӃW�PjX�WҥR�WKjQK�FǊQJ�NK{QJ�ÿӅX��&KtQK�Yu�Yұ\��JLҩ\�
FKӍ� WKӏ�ÿѭӧF�VҧQ�[XҩW�YӟL� WKXӕF�WKӱ�ÿѭӧF�Uk\�WUѭӟF�NKL�Vӱ�GөQJ�Fy�NtFK�WKѭӟF�PҳW�
OѭӟL�Oj�����P�ÿӇ�ORҥL�Eӓ�FiF�KҥW�Yj�FKҩW�NӃW�Wө�Fy�ÿѭӡQJ�NtQK�OӟQ�KѫQ�����P�

�����4X\�WUuQK�F{QJ�QJKӋ�FKӃ�WҥR�JLҩ\�FKӍ�WKӏ SKiW�KLӋQ�KѫL�WKӫ\�QJkQ

7KXӕF�WKӱ�&X,�ÿѭӧF�Fӕ�ÿӏQK�EҵQJ�FiFK�Vӱ�GөQJ�SRO\PH�1D&0&�ÿӇ�WҥR�WKjQK�
WUҥQJ�WKiL�UҳQ�әQ�ÿӏQK�WUrQ�EӅ�PһW�JLҩ\�

� &KXҭQ�Eӏ�GXQJ�GӏFK�1D&0&��7KrP�Wӯ�Wӯ�����J�1D&0&�YjR�NKRҧQJ����PO�
QѭӟF�FҩW��YӯD�WKrP�YӯD�NKXҩ\�ÿӅX��ĈXQ�V{L�WURQJ���SK~W�ÿӇ�KzD�WDQ�KӃW�1D&0&��SKD�
ORmQJ�WKjQK����PO�

� 7UӝQ�ÿӅX����J�EӝW�&X,�YӟL�GXQJ�GӏFK�1D&0&�YӯD�SKD�ӣ�WUrQ��

� 1JkP�WҭP�JLҩ\�VҳF�Nê�YjR�KӛQ�KӧS�GXQJ�GӏFK�WUrQ��VDX ÿy�FKR�JLҩ\�TXD�Pi\�
FiQ�ÿӇ�SKkQ�Eӕ�ÿӗQJ�ÿӅX�&X,�WUrQ�EӅ�PһW�JLҩ\��

� 7LӃS�WKHR�JLҩ\�FKӍ�WKӏ�ÿѭӧF�ÿѭD�YjR�Oz�Vҩ\�Yj�Vҩ\�NK{�ӣ����&�WURQJ����SK~W�

� &XӕL�F�QJ��JLҩ\�ÿѭӧF�FҳW�WKHR�NtFK�WKѭӟF����î����PP� ÿѭӧF�pS�FKkQ�NK{QJ�
Yj�EҧR�TXҧQ�WURQJ�EDR�Eu�WUiQK�iQK�ViQJ WUѭӟF�NKL�Vӱ GөQJ�
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+uQK����*Lҩ\�FKӍ�WKӏ�ÿѭӧF�ÿyQJ�JyL�Yj�EҧR�TXҧQ

�����.KҧR� ViW� WKӡL� JLDQ�ÿәL�PjX� FӫD�JLҩ\� FKӍ� WKӏ� WKHR� QӗQJ�ÿӝ�KѫL� WKӫ\�
QJkQ�Yj�VR�ViQK�YӟL�VҧQ�SKҭP�FӫD�1JD

.ӃW�TXҧ�FiF�YӃW�PjX�Fy�WKӇ�SKkQ�ELӋW�U}�UjQJ�YӟL�QKDX��ĈLӅX�Qj\�FKR�WKҩ\�FiF�
YӃW�PjX�ÿm�WKX�ÿѭӧF�WUrQ�JLҩ\�FKӍ�WKӏ�ӣ�WҩW�Fҧ�FiF�QӗQJ�ÿӝ��FiF�YӃW�PjX�ÿӅX�VҳF�QpW�
Yj�Fy�NӃW�FҩX�ÿӗQJ�ÿӅX�

%ҧQJ����%ҧQJ�FKӍ�WLrX�[iF�ÿӏQK�QӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ�WURQJ�NK{QJ�NKt
WKHR�WKӡL�JLDQ�FKX\ӇQ�PjX�FӫD�VҧQ�SKҭP

677 7KӡL�JLDQ�FKX\ӇQ�PjX 1ӗQJ�ÿӝ KѫL�WKӫ\�QJkQ��PJ�P��

� ���SK~W ��� 9{�F�QJ�QJX\�KLӇP

� ���SK~W ��� 5ҩW�QJX\�KLӇP

� ���SK~W ���

� ���SK~W ���

� ����JLӡ ���� 1JX\�KLӇP

� ��JLӡ ����

� ���JLӡ ���� 9�QJ�FKR�SKpS

7LӃQ�KjQK�ÿӗQJ�WKӡL�WKt�QJKLӋP�ÿәL�PjX�JLҩ\�FKӍ�WKӏ�WURQJ�QJKLrQ�FӭX�Qj\�YӟL�
VҧQ�SKҭP�Ɍɟɫɬ�ɫɢɫɬɟɦɚ�©ɉɚɪɵ�ɪɬɭɬɢª FӫD�/LrQ�EDQJ�1JD�ӣ�FiF�QӗQJ�ÿӝ�KѫL�WKӫ\
QJkQ�NKiF�QKDX�Yj�VR�ViQK�PjX�VҳF��WKӡL�JLDQ�ÿәL�PjX��.ӃW�TXҧ�FiF�YӃW�PjX�WUrQ���
ORҥL�JLҩ\�ÿӅX�Fy�PjX�VҳF�WѭѫQJ�ÿӗQJ�YӟL�F�QJ�WKӡL�JLDQ�ÿәL�PjX�QKѭ�QKDX��1Kѭ�Yұ\��
FKҩW�OѭӧQJ�FӫD���VҧQ�SKҭP�Oj�WѭѫQJ�Wӵ�QKDX�Yj�Fy�WKӇ�Vӱ�GөQJ�VҧQ�SKҭP�JLҩ\�FKӍ�WKӏ�
FӫD�ÿӅ�WjL�ÿӇ�[iF�ÿӏQK�KѫL�WKӫ\�QJkQ�WURQJ�NK{QJ�NKt�
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�����ĈiQK�JLi�WtQK�әQ�ÿӏQK�FӫD�JLҩ\�FKӍ�WKӏ

&KҩW�OѭӧQJ�FӫD�JLҩ\�FKӍ�WKӏ�OLrQ�TXDQ�FKһW�FKӁ�ÿӃQ�ÿӝ�ҭP�FӫD�JLҩ\��ÿLӅX�Qj\�Fy�
WKӇ�ÿѭӧF�ÿҧP�EҧR�EҵQJ�FiFK�EҧR�TXҧQ�JLҩ\�FKӍ�WKӏ�WURQJ�ÿLӅX�NLӋQ�pS�FKkQ�NK{QJ�Yj�
WUiQK�iQK�ViQJ��*Lҩ\�FKӍ�WKӏ�VDX�NKL�EҧR�TXҧQ�QKѭ�WUrQ��ÿӏQK�NǤ���������Yj����WKiQJ�
Oҩ\�JLҩ\�FKӍ� WKӏ� UD�Yj� OjP�WKt�QJKLӋP�ÿәL�PjX�JLҩ\�EҵQJ�FiFK�FKR�YjR�FiF� Oӑ� WKӫ\�
WLQK� Yj� EѫP� KѫL� WKӫ\� QJkQ� YjR� ÿӇ� ÿiQK� JLi� NKҧ� QăQJ� Vӱ� GөQJ� FӫD� JLҩ\� FKӍ� WKӏ��
1KӳQJ� WKD\�ÿәL�NK{QJ ÿiQJ�NӇ�ÿm�ÿѭӧF�SKiW�KLӋQ�VDX�NKL� OѭX�JLӳ� WURQJ���� WKiQJ��
&KtQK�Yu�Yұ\��JLҩ\�FKӍ�WKӏ�Fy�WKӇ�Vӱ�GөQJ�әQ�ÿӏQK�VDX�tW�QKҩW�Oj����WKiQJ�NӇ�Wӯ�QJj\�
VҧQ�[XҩW�QӃX�ÿѭӧF�OѭX�WUӳ�ÿ~QJ�FiFK��

���.ӂ7�/8Ұ1

1ӗQJ�ÿӝ�KѫL�WKӫ\�QJkQ�WURQJ�NK{QJ�NKt�ÿm�ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKѭѫQJ�SKiS�
ÿӏQK� WtQK� Vӱ� GөQJ� JLҩ\� FKӍ� WKӏ� ÿѭӧF� SKӫ� PӝW� OӟS� KӛQ� KӧS� QDWUL� FDFER[\� PHW\O�
[HQOXOR Yj�ÿӗQJ��,��LRGXD��1DWUL�FDFER[\�PHW\O�[HQOXOR KRҥW�ÿӝQJ�QKѭ�PӝW�FKҩW�NӃW�
GtQK�WURQJ�NKL�ÿӗQJ��,��LRGXD�SKҧQ�ӭQJ�YӟL�WKӫ\�QJkQ�ÿӇ�WҥR�WKjQK�SKӭF�FKҩW�PjX�
FDP� QKҥW�� 7Kӱ� QJKLӋP� FKR� SKpS� SKiW� KLӋQ� Yj� [iF� ÿӏQK� KѫL� WKӫ\� QJkQ� WURQJ�P{L�
WUѭӡQJ�OjP�YLӋF�ӣ�QӗQJ�ÿӝ�Wӯ������ÿӃQ�����PJ�P���

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� -�� $DVHWK�� 3�� $JJHWW�� $�� $LWLR�� -�� $OH[DQGHU� HW� DO��� +DQGERRN� RQ� WKH
WR[LFRORJ\�RI�PHWDOV��������WU����������

�� 0��/� %UXVVHDX� -� 0D[LPLOOLDQ� 0HUFXU\�� FKDSWHU��� � HQYLURQPHQWDO�LPSDFWV�
RQ� KXPDQ� KHDOWK� DQG� ZHOO�EHLQJ�� LQ� (QYLURQPHQWDO� DQG� 3ROOXWLRQ� 6FLHQFH�
�7KLUG�(GLWLRQ���������WU����������

�� /�� )�� .R]HLQ�� 6�� +DQVHQ�� 0HUFXU\� KDQGERRN�� &KHPLVWU\�� DSSOLFDWLRQV
DQG�HQYLURQPHQWDO�LPSDFW��7KH�5R\DO�6RFLHW\�RI�&KHPLVWU\��������WU����������

�� 3DQGH\�6��.���.LP�.��+���%URZQ�5��-��&��0HDVXUHPHQW�WHFKQLTXHV�IRU�PHUFXU\�
VSHFLHV�LQ�DPELHQW�DLU��7UHQGV�LQ�$QDO\WLFDO�&KHPLVWU\����������������������

�� 6KDUPD�%���5DELQDO�0��.���$PELHQW�V\QWKHVLV�DQG�RSWRHOHFWURQLF�SURSHUWLHV�RI�
FRSSHU� LRGLGH� VHPLFRQGXFWRU� QDQRSDUWLFOHV� -RXUQDO� RI� $OOR\V� &RPSRXQG�
�������������������

�� $ODQ�5RGHOOH�0��6DOFHGR�	�)RUWXQDWR�%��6HYLOOD��&RORULPHWULF�GHWHUPLQDWLRQ�
RI� PHUFXU\� YDSRU� XVLQJ� VPDUWSKRQH� FDPHUD�EDVHG� LPDJLQJ�� ,QVWUXPHQWDWLRQ�
6FLHQFH�	�7HFKQRORJ\����������������������

�� <DOORX]� $�� 9��� &HVDU� 5�� *��� (JOHU� 6�� *��� 3RWHQWLDO� DSSOLFDWLRQ� RI� D� VHPL�
TXDQWLWDWLYH� PHWKRG� IRU� PHUFXU\� GHWHUPLQDWLRQ� LQ� VRLOV�� VHGLPHQWV� DQG� JROG�
PLQLQJ�UHVLGXHV��(QYLURQ��3ROOXW������������������������
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�� $OOHJUD� 9LYLDQH� <DOORX]�� 5HLQDOGR� &DOL[WR� GH� &DPSRV�� 6LGQHL� 3DFLRUQLN�� $�
ORZ�FRVW� QRQ� LQVWUXPHQWDO� PHWKRG� IRU� VHPLTXDQWLWDWLYH� GHWHUPLQDWLRQ� RI�
PHUFXU\�LQ�ILVK� )UHVHQLXV�-��$QDO��&KHP���������������������

�� 7&91� ����������� .K{QJ� NKt� Y�QJ� OjP� YL͏F� � ;iF� ÿ͓QK� K˯L� WKͯ\� QJkQ� �
3K˱˯QJ�SKiS�WKX�P̳X�V͵�GͭQJ�K͟Q�K͙QJ�YjQJ�Yj�SKkQ�WtFK�E̹QJ�SK͝�K̭S�WKͭ�
QJX\rQ�W͵�KR̿F�SK͝�KXǤQK�TXDQJ QJX\rQ�W͵�

1K̵Q�EjL�QJj\����WKiQJ���QăP�����

3K̫Q�EL͏Q�[RQJ�QJj\����WKiQJ����QăP�����

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP�����

����&KL�QKiQK�3KtD�1DP��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD


