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7URQJ�P{L�WUѭӡQJ�QѭӟF�ELӇQ��FiF�NӃW�FҩX�WKpS��WKLӃW�Eӏ�WURQJ�OƭQK�YӵF�ÿyQJ�WjX��
KӋ� WKӕQJ�NKt�ÿӕW��F{QJ� WUuQK�YHQ�Eӡ���� WKѭӡQJ�Eӏ�ăQ�PzQ�Yj�Fy� Wӹ� OӋ�Vӵ�Fӕ�QJKLrP�
WUӑQJ�ѭӟF�WtQK�ÿӃQ�NKRҧQJ����*'3�WRjQ�FҫX�>���@��4Xi�WUuQK�ăQ�PzQ�SKi�KXӹ�FiF�
NӃW�FҩX�WKpS�QJRjL�ELӇQ��Yӓ�WjX«�Oj�Vӵ�WiF�ÿӝQJ�NӃW�KӧS�SKӭF�WҥS�FӫD�QKLӅX�\ӃX�Wӕ�Oê�
KRi�FӫD�P{L�WUѭӡQJ�ELӇQ�Yj�Vӵ�WѭѫQJ�WiF�OүQ�QKDX�JLӳD�FK~QJ >�@��&y�WKӇ�FKLD�WKjQK�
��QKyP�\ӃX�Wӕ�Fѫ�EҧQ�ҧQK�KѭӣQJ�ÿӃQ�ăQ�PzQ�WURQJ�QѭӟF�ELӇQ��&iF�\ӃX�Wӕ YұW�Oê��FiF�
\ӃX�Wӕ�KyD�KӑF FӫD QѭӟF�ELӇQ��EiP�EҭQ�VLQK�KӑF�Yj�EҧQ�FKҩW YұW�OLӋX�>�@��6ӵ�WiF�ÿӝQJ�
FӫD�\ӃX� Wӕ�YұW� Oê� �GL�FKX\ӇQ�FӫD�Yӓ� WjX��GzQJ�FKҧ\�KRһF�VyQJ�ELӇQ��ÿӃQ� WӕF�ÿӝ�ăQ�
PzQ�WәQJ�KӧS��(URVLRQ�FRUURVLRQ � ăQ�PzQ�[yL�PzQ��Oj�UҩW�ÿiQJ�NӇ >�@� 9Ӆ�PһW�Fѫ�
KӑF��GzQJ�FKҧ\�ORҥL�Eӓ�VҧQ�SKҭP�ăQ�PzQ�WUrQ�EӅ�PһW�GүQ�WӟL�YLӋF�WLӃS�[~F�FӫD�FiF�
WiF� QKkQ� Jk\� ăQ�PzQ� ÿӃQ� NLP� ORҥL� QӅQ� GӉ� GjQJ� KѫQ�� YӅ�PһW� ÿӝQJ� KӑF�� TXi� WUuQK�
NKXӃFK�WiQ��EDR�JӗP�TXi�WUuQK�NKXӃFK�WiQ�WiF�QKkQ�Wӯ�QѭӟF�ELӇQ�ÿӃQ�EӅ�PһW�NLP�ORҥL�
Yj�TXi�WUuQK�NKXӃFK�WiQ�VҧQ�SKҭP�ăQ�PzQ�Wӯ�EӅ�PһW�YjR�P{L�WUѭӡQJ��GLӉQ�UD�WKXұQ�
OӧL�KѫQ��%rQ�FҥQK�ÿy��GzQJ�FKҧ\�Fy�WKӇ�OjP�WăQJ�KjP�OѭӧQJ�R[L�WURQJ�QѭӟF��WăQJ�WiF�
QKkQ�R[L�KRi��FǊQJ�QKѭ�WҥR�OrQ�FiF�ERQJ�EyQJ�NKt�WUrQ�EӅ�PһW�QrQ�FǊQJ�OjP�WăQJ�WӕF�
ÿӝ�ăQ�PzQ� >��� �@� 7Kӱ�QJKLӋP�KLӋQ� WUѭӡQJ�FKӍ� UD� UҵQJ��YұQ� WӕF�GzQJ�QѭӟF�Fy� WiF�
ÿӝQJ�OjP�WăQJ�U}�UӋW�Vӵ�ăQ�PzQ�WURQJ�WKӡL�JLDQ�ÿҫX�WKӱ�QJKLӋP��NKRҧQJ�����WKiQJ��
Yj� tW� ҧQK� KѭӣQJ�ӣ� QKӳQJ� WKiQJ� VDX� ÿy >�@��1JRjL� UD�� ҧQK� KѭӣQJ� FӫD� R[\� KzD� WDQ�
FǊQJ�Fy�WiF�ÿӝQJ�WѭѫQJ�Wӵ��WK~F�ÿҭ\�WӕF�ÿӝ�ăQ PzQ��KuQK�WKjQK�VҧQ�SKҭP�ăQ�PzQ�FӫD�
VҳW�WURQJ�QѭӟF�Pi\�>�@��

7URQJ�PӝW�GXQJ�GӏFK�ÿLӋQ�O\��QKӡ�FiF�Nӻ�WKXұW�ÿLӋQ�KyD�KLӋQ�ÿҥL�Fy�WKӇ�ÿiQK�
JLi�SKҧQ�ӭQJ�FӫD�EӅ�PһW�YұW�OLӋX�NLP�ORҥL�WKHR�WKӡL�JLDQ�WKӵF�Wӯ�ÿy�Gӵ�ÿRiQ�FiFK�FiF�
WiF�QKkQ�NKiF�Fy�WKӇ�ҧQK�KѭӣQJ�ÿӃQ�ÿӝQJ�KӑF�ăQ�PzQ�QKѭ�WKӃ�QjR�>�@��9LӋF�Qj\�Pӣ�
UD�KѭӟQJ�QJKLrQ�FӭX�EjL WRiQ�ăQ�PzQ�WәQJ�KӧS�WK{QJ�TXD�FiF�FKӍ�Vӕ�ÿһF�WUѭQJ�YӅ�
ÿLӋQ�KyD��0ӟL�ÿk\�ҧQK�KѭӣQJ�FӫD�GzQJ�FKҧ\�ÿӃQ�WӕF�ÿӝ�ăQ�PzQ�WKpS�Yӓ�WjX�WURQJ�
QѭӟF�ELӇQ� WK{QJ�TXD�SKѭѫQJ�SKiS� WәQJ� WUӣ�ÿLӋQ�KyD�Yj�NtQK�KLӇQ�YL�ÿLӋQ� Wӱ�FǊQJ�
ÿѭӧF�QJKLrQ�FӭX�>��@��.ӃW�TXҧ�FKR�WKҩ\��WӕF�ÿӝ�GzQJ�FKҧ\�FjQJ�FDR�WKu�ăQ�PzQ�FjQJ�
SKӭF�WҥS�QKѭQJ�NKL�WăQJ�WӕF�ÿӝ�GzQJ�FKҧ\�OrQ�FDR�KѫQ�JLi�WUӏ�QKҩW�ÿӏQK��WӕF�ÿӝ�ăQ�
PzQ�ÿLӋQ�KyD�OҥL�JLҧP�

%jL�EiR� WUuQK�Ej\�NӃW�TXҧ�QJKLrQ�FӭX�PӕL� WѭѫQJ�TXDQ�JLӳD�PӝW� Vӕ� WK{QJ�Vӕ�
ÿLӋQ�KyD�Yj�ăQ�PzQ�WәQJ�KӧS�JLDL�ÿRҥQ�ÿҫX�FӫD�WKpS�NӃW�FҩX�ÿyQJ�WjX�$+���WURQJ�
QѭӟF�ELӇQ�Wӵ�QKLrQ�WҥL�SKzQJ�WKt�QJKLӋP�ӣ�ÿLӅX�NLӋQ�Fy�GzQJ�FKҧ\�

���ĈӔ,�7ѬӦ1*�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8

� ĈӕL�WѭӧQJ�QJKLrQ�FӭX� Oj�WKpS�KӧS�NLP�WKҩS�$+���ÿѭӧF�ӭQJ�GөQJ�UӝQJ�UmL�
WURQJ�F{QJ�QJKLӋS�ÿyQJ�WjX�YӟL�WKjQK�SKҫQ�ÿѭӧF�WUuQK�Ej\�WURQJ�EҧQJ���>��@�
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%ҧQJ��� 7KjQK�SKҫQ�FӫD�WKpS�ÿyQJ�WjX�$+��

7KjQK�SKҫQ�QJX\rQ�Wӕ�FӫD�WKpS����PD[��)H�FzQ�OҥL�

& 6L 0Q &U &X 1L 0R 3 6 1E 7L $O

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

� &iF�PүX�WKӱ�QJKLӋP�Wӵ�QKLrQ�����[����[�����FP��ÿѭӧF�Eӕ�WUt�WURQJ���EӇ�QKӵD�
KuQK�WUө�WUzQ������/�������� ����[����FP��+uQK�����1ѭӟF�ELӇQ�Wӵ�QKLrQ�ÿѭӧF�EѫP�
ÿҫ\� YjR� WURQJ� �� EӇ� YӟL� FKLӅX� FDR� FӝW� QѭӟF� Oj� ��� FP��7URQJ� WKӱ� QJKLӋP� Fy� GzQJ�
FKҧ\��PӝW�KuQK�WUө�WUzQ �����FP�ÿѭӧF�ÿһW�WKrP�ӣ�JLӳD��0i\�EѫP�FKuP�ÿѭӧF�Eӕ�WUt�
VDR�FKR���ÿҫX�QѭӟF�UD�WLӃS�WX\ӃQ�Yj�ӣ�F�QJ�ÿӝ�VkX�YӟL�PүX�ÿӇ�WҥR�UD�GzQJ�QѭӟF�FKҧ\�
YzQJ�WXҫQ�KRjQ��7ӕF�ÿӝ�GzQJ�FKҧ\�ÿҥW�����P�V�ÿѭӧF�ÿR�EӣL�WKLӃW�Eӏ�0RGHO�)3�����

+uQK��� &iFK�Eӕ�WUt�PүX�Yj�P{�KuQK�WҥR�GzQJ�FKҧ\�YzQJ�WURQJ�EӇ�WKӱ�QJKLӋP

� &iF� WK{QJ�Vӕ�P{L� WUѭӡQJ� WURQJ�EӇ� WKӱ�QJKLӋP�ÿѭӧF� WKӇ�KLӋQ� WURQJ�EҧQJ����
&iF�WK{QJ�Vӕ�Fѫ�EҧQ�әQ�ÿӏQK��tW�WKD\�ÿәL��7X\�QKLrQ��QӗQJ�ÿӝ�R[\�KzD�WDQ�ӣ�WK�QJ�Fy�
GzQJ�FKҧ\�FDR�KѫQ�KҷQ��.ӃW�TXҧ�Qj\�ÿѭӧF�JLҧL�WKtFK�Oj�GR�Vӵ�NKXҩ\�ÿҧR�OLrQ�WөF�FӫD�
GzQJ�GүQ�WӟL�NKҧ�QăQJ�KҩS�WKө�R[\�Wӯ�NK{QJ�NKt�FDR�KѫQ�>��@�

%ҧQJ���0ӝW�Vӕ�WK{QJ�Vӕ�QѭӟF�ELӇQ�WURQJ���P{L�WUѭӡQJ�WKӱ�QJKLӋP�

7K{QJ�Vӕ
1KLӋW�ÿӝ
�R&�

Ĉӝ�PһQ
���

Ĉӝ�S+
1ӗQJ�ÿӝ�2�

KzD�WDQ��PJ�/�

%Ӈ�WKӱ�QJKLӋP�WƭQK ������·������ �����·����� �����·����� �����·�����

%Ӈ�WKӱ�QJKLӋP�ÿӝQJ�����������
�Fy�GzQJ�FKҧ\�

������·������ �����·����� �����·����� �����·�����

� 4XpW�WKӃ�PҥFK�Kӣ��SKә WәQJ�WUӣ�ÿLӋQ�KyD�Yj�ÿѭӡQJ�FRQJ�SKkQ�FӵF�ÿѭӧF�WKӵF�
KLӋQ�WUrQ�WKLӃW�Eӏ�$XWRODE�3*67$7����1�WKHR�QKӳQJ�NKRҧQJ�WKӡL�JLDQ�NKiF�QKDX��
+Ӌ�ÿR���ÿLӋQ�FӵF��ĈLӋQ�FӵF�ÿӕL�Oj�WҩP�SODWLQ��[��PP��ĈLӋQ�FӵF�VR�ViQK�Oj�$J�$J&O�
WURQJ�.&O�EmR�KzD�Yj�ÿLӋQ�FӵF�OjP�YLӋF�Oj�PүX WKpS�$+����GLӋQ�WtFK������FP���&iF�
WK{QJ�Vӕ�ÿLӋQ�KyD�ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKҫQ�PӅP�1RYD�����ÿӗQJ�Eӝ�YӟL�WKLӃW�Eӏ�

� &iF�PүX�WKӱ�QJKLӋP�Wӵ�QKLrQ�ÿӇ�[iF�ÿӏQK�WӕF�ÿӝ�ăQ�PzQ�WKHR�SKѭѫQJ�SKiS�
KөW�NKӕL�SK��KӧS�YӟL�WLrX�FKXҭQ�,62������Yj�,62�������>��@��
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�����%LӃQ�WKLrQ�WKӃ�PҥFK�Kӣ�Yj�OӟS�NpS�FӫD�WKpS�$+���WURQJ�QѭӟF�ELӇQ

%LӃQ�WKLrQ�WKӃ�PҥFK�Kӣ��2&3��FӫD�PүX�WKpS�$+���WURQJ�QѭӟF�ELӇQ�Wӵ�QKLrQ�
NK{QJ�Yj�Fy�GzQJ�FKҧ\�WKӇ�KLӋQ�WUrQ�KuQK����6ӵ�ELӃQ�WKLrQ�Qj\�SKҧQ�iQK�TXi�WUuQK�VөW�
WKӃ� WURQJ� OӟS�NpS�+HOPKROW]�Yj�SKө� WKXӝF YjR� WUҥQJ� WKiL�FӫD� OӟS� WKө�ÿӝQJ� WUrQ�EӅ�
PһW�WK{QJ�TXD�YLӋF�KzD�WDQ�FDWLRQ�)HQ� �Q� ���KRһF����YjR�WURQJ�QѭӟF�ELӇQ�WKHR�FiF�
SKҧQ�ӭQJ�������>������@��

)H����ĺ����)H�� ����H� ���

)H�� ĺ����)H���� ���H� ���

7URQJ�GXQJ�GӏFK�WKѭӡQJ�WӗQ�WҥL�PӝW�KjP�OѭӧQJ�R[\�KzD�WDQ��Qy�WKDP�JLD�WUӵF�
WLӃS�YjR�SKҧQ�ӭQJ�ÿLӋQ�FӵF��SKҧQ�ӭQJ������F�QJ�YӟL�TXi� WUuQK�KzD� WDQ�NLP�ORҥL�ÿӇ�
KuQK� WKjQK�VҧQ�SKҭP�ăQ�PzQ�ÿѭӧF�FRL�QKѭ�PӝW� OӟS�PjQJ�PӓQJ�EҧR�YӋ� WKHR�SKҧQ
ӭQJ�������

2� ����+�2�����H� ĺ�����2+� ���

)H���� �����2+� ĺ����)H�2+��Ļ������������������������������������ ���

)H���� �����2+� ĺ����)H�2+��Ļ������������������������������������ ���

+uQK��� ;X�KѭӟQJ�ELӃQ�ÿәL�2&3�FӫD�WKpS�$+���WURQJ�QѭӟF�ELӇQ�Wӵ�QKLrQ

+uQK���FKR�WKҩ\��ӣ�WURQJ�ÿLӅX�NLӋQ�QѭӟF�ELӇQ�WƭQK��2&3�FӫD�PүX�WKpS�$+���
QKDQK�FKyQJ�GӏFK�FKX\ӇQ�YӅ�SKtD�kP�KѫQ�QJD\�WURQJ�QJj\�ÿҫX�WLrQ�WKӱ�QJKLӋP�Yj�
әQ�ÿӏQK�GҫQ�ÿӃQ�NKRҧQJ���QJj\��VDX�ÿy�WKu GӏFK�FKX\ӇQ�Yj�әQ�ÿӏQK�YӅ�SKtD�GѭѫQJ�
KѫQ�NKRҧQJ�������P9��.ӃW�TXҧ�Qj\�FKR�WKҩ\��TXi�WUuQK�KzD�WDQ�NLP�ORҥL�VӁ�ÿҥW�WUҥQJ�
WKiL�FkQ�EҵQJ�ÿӝQJ�WURQJ�NKRҧQJ���ÿӃQ���QJj\��7X\�QKLrQ�GѭӟL�WiF�ÿӝQJ�FӫD�GzQJ�
FKҧ\��2&3�ӣ�TXi�WUuQK�Qj\�ELӃQ�WKLrQ�GѭѫQJ�KѫQ�VR�YӟL�ÿLӅX�NLӋQ�WƭQK��1Kѭ�ÿm�ELӃW��
NKL�P{L�WUѭӡQJ�QѭӟF�Eӏ�NKXҩ\�ÿҧR�VӁ�WҥR�UD�QӗQJ�ÿӝ�R[\�KzD�WDQ�FDR�KѫQ QrQ�WҥR�UD�
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VҧQ�SKҭP�ăQ�PzQ�GҥQJ�ÿD�OӟS��WKHR�[X�KѭӟQJ�JLjX�NLP�ORҥL�ErQ�WURQJ�Yj�JLjX�R[\�
ErQ�QJRjL�>�����@��Ĉӝ�OӟQ�FӫD�OӟS VҧQ�SKҭP�ăQ�PzQ�ÿҥW�ÿѭӧF�QKDQK�FKyQJ�WKHR�KjP�
PǊ�ӣ�JLDQ�ÿRҥQ�ÿҫX��әQ�ÿӏQK�UӗL�WX\ӃQ�WtQK�GҫQ�ӣ�JLDL�ÿRҥQ�VDX��7URQJ�WUѭӡQJ�KӧS�
Qj\��Vӵ�Fy�PһW�FӫD�GzQJ�FKX\ӇQ�ÿӝQJ�YӟL�R[\�FDR�U}�UjQJ�ÿm�NpR�GjL�JLDL�ÿRҥQ�WҥR�
VҧQ�SKҭP�ăQ�PzQ�WKHR�KjP�PǊ��'zQJ�FKҧ\�FǊQJ�WҥR UD�FiF�NKRҧQJ�WUӕQJ�R[\�QKLӅX�
KѫQ�WUrQ�EӅ�PһW�PүX�>��@��1KӳQJ�FKӛ�WUӕQJ�QKѭ�Yұ\�ÿyQJ�YDL�WUz�QKѭ�PӝW�ORҥL�Eү\�
WtFK� Wө�ÿLӋQ� WtFK�kP�QrQ�GүQ� WӟL�EӅ�PһW�FǊQJ� WUӣ�QrQ�GѭѫQJ�KѫQ� >��@��;pW�YӅ�YLӋF�
KuQK�WKjQK�OӟS�NpS��GR�WiF�ÿӝQJ�WUѭӧW�FӫD�GzQJ�QѭӟF�WUrQ�EӅ�PһW��Vӵ�FkQ�EҵQJ�ÿӝQJ�
YӅ�ÿLӋQ�NKy�ÿѭӧF�WKLӃW�OұS�KѫQ�GүQ�WӟL�JLDR�GLӋQ�EӅ�PһW�PүX�QѭӟF�ELӇQ�FǊQJ�NKy�әQ�
ÿӏQK�KѫQ��.ӃW�TXҧ�Qj\�FKR�SKpS�Gӵ�ÿRiQ�PӭF�ÿӝ�KzD�WDQ�NLP�ORҥL�FǊQJ�FDR�KѫQ�VR�
YӟL� WUѭӡQJ� KӧS� QѭӟF ELӇQ� WƭQK��Ӣ� JLDL� ÿRҥQ� VDX� ÿy��2&3� FӫD�PүX� WURQJ� KDL�P{L�
WUѭӡQJ�ÿӅX�Fy�[X�KѭӟQJ�WUӣ�YӅ�WUҥQJ�WKiL�GѭѫQJ�KѫQ�Yj�әQ�ÿӏQK�GҫQ�VDX����QJj\�WKӱ�
QJKLӋP��ĈLӅX�Qj\� Fy� WKӇ� JLҧL� WKtFK�QKӡ�YLӋF�KuQK� WKjQK� OӟS� VҧQ�SKҭP�ăQ�PzQ�әQ�
ÿӏQK�QKѭ�PӝW�PjQJ�PӓQJ�WUrQ�EӅ�PһW�PүX Fy�WiF�GөQJ�KҥQ�FKӃ�Vӵ�NKXӃFK�WiQ�LRQ�
NLP�ORҥL�YjR�GXQJ�GӏFK��.ӃW�TXҧ�FǊQJ�FKR�SKpS�ÿӅ�[XҩW�TXi�WUuQK�ăQ�PzQ�NLP�ORҥL�
O~F�Qj\�ÿm�ÿҥW�ÿӃQ�WUҥQJ�WKiL�FkQ�EҵQJ�WѭѫQJ�ÿӕL��

7URQJ�JLDL�ÿRҥQ�WUDR�ÿәL�ÿLӋQ�WtFK��Vӵ�KuQK�WKjQK�OӟS�NpS�OX{Q�JҳQ�YӟL�YLӋF�WҥR�
UD�PһW SKҷQJ�+HOPKROW]�ErQ�WURQJ��LQQHU��Yj�ErQ�QJRjL��RXWHU��FkQ�EҵQJ�QKDX�>��@��
4Xi�WUuQK�ăQ�PzQ�VDX�Qj\�OjP�WKD\�ÿәL�U}�QpW�Vӵ�FkQ�EҵQJ�WURQJ�OӟS�NpS�+HOPKROW]��
.KL�P{L� WUѭӡQJ�NK{QJ�FzQ�ÿӗQJ�QKҩW�� OӟS�NpS�+HOPKROW]�NK{QJ�FzQ�FkQ�EҵQJ�YӅ�
ÿLӋQ�Pj�Qy�WҥR�UD�PӝW�NK{QJ�JLDQ�NKXӃFK�WiQ�SKө�ErQ�QJRjL�OӟQ�KѫQ�Yj�Fy�ÿӝ�Gj\�
ÿӃQ� ��ȝP��.ӃW� TXҧ� Oj� OӟS�+HOPKROW]� ErQ� QJRjL� FKX\ӇQ� WKjQK� OӟS�*XR\�&KDSPDQ�
�ÿһW� WKHR� WrQ�FӫD���QJѭӡL�ÿӅ�[XҩW�� >��@��3Kә� WәQJ� WUӣ� FӫD�PүX� WKpS�$+���VDX����
QJj\�WKӱ�QJKLӋP�WKӇ�KLӋQ�WUrQ�KuQK����

+uQK��� 3Kә�WәQJ�WUӣ�FӫD�WKpS�$+���VDX����QJj\�WKӱ�QJKLӋP
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3KҫQ�WKӵF�����

71�WƭQK )LW�71�WƭQK

71�Fy�GzQJ�FKҧ\ )LW�71�Fy�GzQJ�FKҧ\

�ӇӁŶŐ�ĐŽŶŐ�ĨŝƚƚŝŶŐ�ĐӆĂ�dE�ƚšŶŚ

�ӇӁŶŐ�ĐŽŶŐ�ĨŝƚƚŝŶŐ�ĐӆĂ�dE�Đſ�
ĚžŶŐ�ĐŚңǇ



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϰ͕�ϭϭͲϮϬϮϭϭϰϴ

ĈһF�WUѭQJ�ÿLӋQ�KyD�QyL�FKXQJ�Oj�SKҧQ�iQK�Vӵ�NӃW�KӧS�JLӳD�ÿӝQJ�KӑF�KzD�WDQ�
NLP�ORҥL�Yj�TXi�WUuQK�NKXӃFK�WiQ�TXD�OӟS�NpS�WXkQ�WKӫ�WKHR�Vѫ�ÿӗ�PҥFK�ÿLӋQ�WѭѫQJ�
ÿѭѫQJ�5DQGOHV�>��@��0ӛL�PӝW�TXi�WUuQK�ÿLӋQ�KyD�WKѭӡQJ�ÿѭӧF�P{�Wҧ�EҵQJ�PӝW�Vѫ�ÿӗ�
PҥFK�ÿLӋQ� WѭѫQJ�ÿѭѫQJ SK��KӧS�QKҩW� YӟL� Qy��7URQJ� WUѭӡQJ�KӧS�Qj\�PҥFK� WѭѫQJ�
ÿѭѫQJ��KuQK����ÿѭӧF�Vӱ�GөQJ�ÿӇ�ILW�Vӕ�OLӋX�GӵD�WUrQ�WәQJ�WUӣ�:DUEXUJ��ÿLӋQ�WUӣ�KҩS�
SKө�5DG GR�KuQK�WKjQK�QKyP�K\GUR[\O�GѭӟL�WiF�ÿӝQJ�FӫD�R[\�KzD�WDQ��.ӃW�TXҧ�WKX�
ÿѭӧF� WUrQ�KuQK��� FKR� WKҩ\� ÿѭӡQJ�P{� SKӓQJ� �QpW� OLӅQ�� JҫQ�QKѭ� WU�QJ�NKtW� YӟL� FiF�
ÿLӇP�WKӵF�QJKLӋP��FiF�ELӇX�WѭӧQJ���FKӭQJ�Wӓ�Vѫ�ÿӗ�WѭѫQJ�ÿѭѫQJ�Oj�SK��KӧS�

+uQK��� 6ѫ�ÿӗ�PҥFK�ÿLӋQ�WѭѫQJ�ÿѭѫQJ�SK��KӧS�YӟL�KuQK��

7URQJ�ÿy�

� 5V Oj�ÿLӋQ�WUӣ�GXQJ�GӏFK�

� 5FW Oj�ÿLӋQ�WUӣ�FKX\ӇQ�GӏFK�ÿLӋQ�WtFK�

� 5DG Oj�ÿLӋQ�WUӣ�KҩS�SKө�

�:�Oj�WәQJ�WUӣ�NKXӃFK�WiQ�:DUEXUJ�

� &3(�WURQJ�KӋ�ÿLӋQ�KyD�Qj\�ÿyQJ�YDL�WUz�QKѭ�Oj�PӝW�Wө�ÿLӋQ�Fy�ÿLӋQ�GXQJ�ÿѭӧF�
[iF�ÿӏQK�JLiQ�WLӃS�WK{QJ�TXD�FiF�WK{QJ�Vӕ�ÿһF�WUѭQJ�ULrQJ�WKHR�F{QJ�WKӭF�����>��@�

ܥ ൌ ሺ ܻ ൈ ܴ௧
ଵିሻ

భ
 ���

� <R Oj�WK{QJ�Vӕ�YӅ�ÿӝ�OӟQ�GүQ�QҥS�FӫD�WKjQK�SKҫQ�SKD�NK{QJ�ÿәL�&3(�

� Q Oj�FKӍ�Vӕ�PǊ�FӫD�WKjQK�SKҫQ�&3(�ÿһF�WUѭQJ�FKR�WKXӝF�WtQK�EӅ�PһW�QKѭ��ÿӝ�
ÿӗQJ�ÿӅX��ÿӝ�QKiP��WKjQK�SKҫQ�PjQJ��PӭF�ÿӝ�KzD�WDQ�FӫD�QӅQ�����>�����@��

%ҧQJ��� &iF�WK{QJ�Vӕ�ÿLӋQ�KyD�FӫD�FiF�PүX�VDX����QJj\�WKӱ�QJKLӋP

&KӃ�ÿӝ�
WKӱ�

QJKLӋP
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6ӕ�OLӋX�WKX�ÿѭӧF�Wӯ�ÿѭӡQJ�FRQJ�SKә�WәQJ�WUӣ��EҧQJ����FKR�WKҩ\��Vӵ�WiF�ÿӝQJ�
FӫD� GzQJ� FKҧ\� OjP� JLҧP� ÿiQJ�NӇ� ÿLӋQ� WUӣ� FKX\ӇQ�GӏFK� ÿLӋQ� WtFK�5FW FӫD�PүX� WKӱ�
QJKLӋP��ĈLӋQ�GXQJ�WURQJ�Wө�ÿLӋQ�ӣ�WUѭӡQJ�KӧS�WKӱ�QJKLӋP�FDR�JҩS���OҫQ�VR�YӟL�NKL�
Fy�GzQJ�FKҧ\�FKR�WKҩ\�PӭF�ÿӝ�FҧQ�WUӣ�YLӋF�WUDR�ÿәL�ÿLӋQ�WtFK�FӫD�OӟS�NpS�JLӳD�PүX�
QӅQ�Yj�GXQJ�GӏFK��.ӃW�TXҧ�Qj\�FKӭQJ�Wӓ Vӵ�KuQK�WKjQK�PjQJ�VҧQ�SKҭP�ăQ�PzQ�ÿm�
KҥQ�FKӃ�QKLӅX�OҫQ�WӕF�ÿӝ�ăQ�PzQ�FӫD�NLP�ORҥL�WURQJ�F�QJ���ÿLӅX�NLӋQ�

�����ĈһF�WUѭQJ�ăQ�PzQ�WURQJ���P{L�WUѭӡQJ�WKӱ�QJKLӋP�

ĈѭӡQJ�FRQJ�SKkQ�FӵF�ÿѭӧF�ÿR�VDX���QJj\�WKӱ�QJKLӋP��ÿҥL�GLӋQ�FKR�TXi�WUuQK�
WUDR�ÿәL�ÿLӋQ� WtFK��Yj����QJj\� �ÿҥL�GLӋQ�FKR�JLDL�ÿRҥQ�ÿm�KuQK� WKjQK�VҧQ�SKҭP�ăQ�
PzQ�әQ�ÿӏQK��WUuQK�Ej\�WUrQ�KuQK����6ӕ�OLӋX�QJRҥL�VX\�7DIHO�Wӯ�ÿѭӡQJ�FRQJ�SKkQ�FӵF�
ÿѭӧF�WUuQK�Ej\�WURQJ�EҧQJ����

+uQK��� ĈѭӡQJ�FRQJ�SKkQ�FӵF�FӫD�WKpS�$+���WKHR�FiF�ÿLӅX�NLӋQ�WKӱ�QJKLӋP

%ҧQJ��� 7K{QJ�Vӕ�ÿLӋQ�KyD�ăQ�PzQ�QJRҥL�VX\�Wӯ�KuQK��

&KӃ�ÿӝ�WKӱ�QJKLӋP
%Ӈ�71�WƭQK %Ӈ�71�Fy�GzQJ�FKҧ\

��QJj\ ���QJj\ ��QJj\ ���QJj\

7KӃ�ăQ�PzQ��P9� � ����� � ����� � ����� � �����

0ұW�ÿӝ�GzQJ�ăQ�PzQ��ȝ$�FP�� ���� ���� ���� ����

ĈLӋQ�WUӣ�SKkQ�FӵF��:� ����� ������ ����� �����

Ĉӝ�GӕF�DQRW�ED �P9�GHF� ��� ��� �� ��

Ĉӝ�GӕF�FDWRW�EF �P9�GHF� � �� � �� � �� � ��
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&y�WKӇ�WKҩ\�UҵQJ��NKL�Fy�GzQJ�FKҧ\��PұW�ÿӝ�GzQJ�ăQ�PzQ�WăQJ�NKRҧQJ�����OҫQ�
�ĈLӋQ� WUӣ� SKkQ� FӵF� JLҧP� NKRҧQJ� ���� OҫQ���.ӃW� TXҧ� Qj\� FKӭQJ� Wӓ�� QJD\� WURQJ� JLDL�
ÿRҥQ�FKX\ӇQ�GӏFK�ÿLӋQ�WtFK��Vӵ�Fy�PһW�FӫD�GzQJ�FKҧ\�NqP�WKHR�R[\�KzD�WDQ�ÿm�GүQ�
WӟL�WӕF�ÿӝ�ăQ�PzQ�WăQJ�OrQ�ÿiQJ�NӇ��.KL�TXi�WUuQK�ăQ�PzQ�ÿm�әQ�ÿӏQK��Yt�Gө�VDX����
QJj\��F�QJ�YӟL�YLӋF�VҧQ�SKҭP�ăQ�PzQ�ÿѭӧF�KuQK�WKjQK�WKu�PұW�ÿӝ�GzQJ�ăQ�PzQ�FӫD�
Fҧ�KDL�P{L�WUѭӡQJ�WKӱ�QJKLӋP�ÿӅX�JLҧP��ÿLӋQ�WUӣ�SKkQ�FӵF�WăQJ���.KL�Fy�GzQJ�FKҧ\��
PұW�ÿӝ�GzQJ�ăQ�PzQ�YүQ�FDR�KѫQ�ÿӃQ�JҫQ�����OҫQ��ĈLӋQ�WUӣ�SKkQ�FӵF�JLҧP�NKRҧQJ�
����OҫQ���.ӃW�TXҧ�Qj\�FǊQJ�FKR�WKҩ\��WUrQ�EӅ�PһW�FiF�PүX�WKӱ�QJKLӋP�WURQJ�ÿLӅX�NLӋQ�
Fy�GzQJ�FKҧ\��PjQJ�VҧQ�SKҭP�ăQ�PzQ�YүQ�WҥR�WKjQK�QKѭQJ�ӣ�PӭF�ÿӝ�WKҩS�KѫQ�

ҦQK�FKөS�EӅ�PһW�PүX�WKӱ�QJKLӋP�ӣ���P{L�WUѭӡQJ�VDX����QJj\�WKӇ�KLӋQ�WUrQ�
KuQK����D�PүX�71�WƭQK��E�PүX�71�Fy�GzQJ�FKҧ\��F�G�OҫQ�OѭӧW�Oj�PүX�D�E�VDX�NKL�Wҭ\�
VҧQ� SKҭP� ăQ�PzQ���0үX� WKӱ� QJKLӋP� WURQJ�P{L� WUѭӡQJ� QѭӟF� ELӇQ� WƭQK� WҥR� UD� VҧQ�
SKҭP�ăQ�PzQ�ÿӅX��WURQJ�NKL�PүX�Fy�GzQJ�FKҧ\�Eӏ�ORDQJ�Oә��KD\�OӟS�PjQJ�VҧQ�SKҭP�
ăQ�PzQ�NK{QJ�ÿӗQJ�QKҩW��.ӃW�TXҧ�FǊQJ�WѭѫQJ�Wӵ�VDX�NKL�ÿm�Wҭ\�VҧQ�SKҭP�ăQ�PzQ��

+uQK��� ҦQK�FKөS�EӅ�PһW�PүX�WKӱ�QJKLӋP�VDX����QJj\

%LӇX�ÿӗ�KuQK���WUuQK�Ej\�WӕF�ÿӝ�ăQ�PzQ�FӫD�PүX�WKHR�SKѭѫQJ�SKiS�KөW�NKӕL��
.ӃW�TXҧ�FKR� WKҩ\�� WӕF�ÿӝ�ăQ�PzQ�FӫD�PүX� WURQJ�QѭӟF�ELӇQ�Fy�GzQJ�FKҧ\�FDR�KѫQ�
QKLӅX�VR�YӟL�WtQK�WRiQ�Wӯ�Vӕ�OLӋX�ÿLӋQ�KyD��7URQJ�NKRҧQJ�WKӡL�JLDQ�TXi�WUuQK�ăQ�PzQ�
FKӫ�\ӃX�Oj�WUDR�ÿәL�ÿLӋQ�WtFK�Pj�FKѭD�Eӏ�WiF�ÿӝQJ�EӣL�OӟS�PjQJ�VҧQ�SKҭP�ăQ�PzQ��
WӕF�ÿӝ�ăQ�PzQ�FDR�KѫQ�KѫQ���OҫQ��7URQJ�NKRҧQJ�WKӡL�JLDQ�ÿm�KuQK�WKjQK�VҧQ�SKҭP�ăQ�
PzQ��WӕF�ÿӝ�ăQ�PzQ�FDR�KѫQ�ÿӃQ���OҫQ��ĈLӅX�Qj\�FKR�WKҩ\�WiF�GөQJ�NpS�NKL�Fy�GzQJ�
FKҧ\�YӯD�KҥQ�FKӃ�KuQK�WKjQK�VҧQ�SKҭP�ăQ�PzQ��YӯD�WăQJ�R[\�KzD�WDQ��

+uQK��� 7ӕF�ÿӝ�ăQ�PzQ�WKHR�SKѭѫQJ�SKiS�KөW�NKӕL
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���.ӂ7�/8Ұ1

� 7URQJ�F�QJ�PӝW�P{L�WUѭӡQJ�WKӱ�QJKLӋP��Vӵ�WiF�ÿӝQJ�FӫD�GzQJ�FKҧ\�OjP�WKD\�
ÿәL�ÿiQJ�NӇ�WKӃ�PҥFK�Kӣ�FӫD�WKpS�$+���WURQJ�QѭӟF�ELӇQ�ÿӗQJ�WKӡL�OjP�WKD\�ÿәL�ÿһF�
WUѭQJ�OӟS�NpS�KuQK�WKjQK�WUrQ�JLDR�GLӋQ�WKpS�QѭӟF�ELӇQ�WKHR�[X�KѭӟQJ�WK~F�ÿҭ\�KzD�
WDQ�NLP�ORҥL�QKDQK�KѫQ�

� 7iF�ÿӝQJ�FKҧ\�FӫD�QѭӟF�ELӇQ�WUrQ�EӅ�PһW�WKpS�$+���YӯD�WK~F�ÿҭ\�TXi�WUuQK�
ăQ�PzQ�KyD�KӑF�GLӉQ�UD�QKDQK�KѫQ�YӯD�SKi�Yӥ�Yj�KҥQ�FKӃ�YLӋF�KuQK�WKjQK�PjQJ VҧQ�
SKҭP�ăQ�PzQ��7ӕF�ÿӝ�ăQ�PzQ�NLP�ORҥL�NKL�Fy�GzQJ�FKҧ\�WăQJ�FDR�KѫQ�QKLӅX��Wӯ�����
OҫQ��GR�WiF�ÿӝQJ�FӝQJ�KѭӣQJ�JLӳD�[yL�PzQ�Yj�QӗQJ�ÿӝ�R[\�KzD�WDQ�FDR��

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� -��%KDQGDUL�� )��.KDQ��5��$EEDVVL��9��*DUDQL\D� DQG�5��2MHGD��0RGHOOLQJ� RI�
SLWWLQJ�FRUURVLRQ�LQ�PDULQH�DQG�RIIVKRUH�VWHHO�VWUXFWXUHV�� $�WHFKQLFDO�UHYLHZ��
-RXUQDO�RI�/RVV�3UHYHQWLRQ�LQ�WKH�3URFHVV�,QGXVWULHV�����������������

�� 0DXUHHQ�+HUDW\�:RRG��$�� /LVD��9��$UHOODQR� DQG� /��9DQ�:LMN��&RUURVLRQ�
UHODWHG�DFFLGHQWV�LQ�SHWUROHXP�SHILQHULHV��/HVVRQV�OHDUQHG�IURP�DFFLGHQWV�LQ�
(8�DQG�2(&'�FRXQWULHV�������

�� +��/L��6��1HãLü�DQG�%��%URZQ��3UHGLFWLQJ�ORFDOL]HG�&2� FRUURVLRQ�LQ�FDUERQ�
VWHHO� SLSHOLQHV�� 1$&(� � ,QWHUQDWLRQDO� &RUURVLRQ� &RQIHUHQFH� 6HULHV�� ������
�����������

�� 5�� (�� 0HOFKHUV�� 7�� 0RDQ� DQG� =�� *DR�� &RUURVLRQ� RI� ZRUNLQJ� FKDLQV�
FRQWLQXRXVO\� LPPHUVHG� LQ� VHDZDWHU�� -RXUQDO� RI� 0DULQH� 6FLHQFH� DQG�
7HFKQRORJ\����������������������

�� +��)DQJ� DQG�0��'XDQ��&KDSWHU���� 6XEPDULQH�3LSHOLQHV�DQG�3LSHOLQH�&DEOH�
(QJLQHHULQJ��LQ�2IIVKRUH�2SHUDWLRQ�)DFLOLWLHV��(OVLYLHU�,QF��������,6%1�����
��������������

�� 3��1RYDN��6HFVLRQ�������$QRGLF�SURWHFWLRQ��LQ�6KUHLU¶V�&RUURVLRQ��5HIHUHQFH�
0RGXOH�LQ�0DWHULDOV�6FLHQFH�DQG�0DWHULDOV�(QJLQHHULQJ��������S������������

�� 5�� (�� 0HOFKHUV� DQG� 5�� -HIIUH\�� ,QIOXHQFH� RI� ZDWHU� YHORFLW\� RQ� PDULQH�
LPPHUVLRQ�FRUURVLRQ�RI�PLOG�VWHHO��&RUURVLRQ��������������������

�� <�� 7LDQ�� &�� /LX�� +�� *XR�� +�� =KDQJ�� ;�� /LX� DQG� <�� &KHQ�� 6WXG\� RQ� WKH�
HOHFWURFKHPLFDO� FRUURVLRQ� DQG� VFDOH� JURZWK� RI� GXFWLOH� LURQ� LQ� ZDWHU�
GLVWULEXWLRQ� V\VWHP�� 3$57� ,,�� ,QWHUQDWLRQDO� -RXUQDO� RI� (OHFWURFKHPLFDO�
6FLHQFH���������������������������

�� '��/DQGROW��(OHFWURFKHPLFDO�DQG�PDWHULDOV�DVSHFWV�RI�WULERFRUURVLRQ�V\VWHPV��
-RXUQDO RI�3K\VLFV�'��$SSOLHG�3K\VLFV��������������������������
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��� -�� ;LD�� =�� /L�� -�� -LDQJ�� ;�� :DQJ�� DQG� ;�� =KDQJ�� (IIHFW� RI� )ORZ� 5DWHV� RQ�
HURVLRQ� FRUURVLRQ� EHKDYLRU� RI� KXOO� VWHHO� LQ� UHDO� VHDZDWHU�� ,QWHUQDWLRQDO�
-RXUQDO�RI�(OHFWURFKHPLFDO�6FLHQFH����������������

��� )��<LOPD]�$KPHW�DQG�*��0XVWDID�� ,QYHVWLJDWLRQ�RI�PHFKDQLFDO�VWUHQJWK�DQG�
GLVWRUWLRQ�LQ�VXEPHUJHG�DUF�ZHOGLQJ�RI�$+���VKLS�VWHHO�SODWH��-RXUQDO�RI�6KLS�
3URGXFWLRQ�DQG�'HVLJQ����������������������

��� 3��0DFN��'LVVROYHG�2[\JHQ�DQG� WKH� WKUHH�6¶V��6RXUFHV�� VLQNV��DQG�VROXELOLW\�
�KWWSV���ZZZ�VLHUUDFOXE�RUJ�VLWHV�ZZZ�VLHUUDFOXE�RUJ�ILOHV�VFH�ULYHU�SUDLULH�
JURXS�:DWHU3URMHFW�,QWHUQDO'RFXPHQWDWLRQ�GR��SGI���53*�5LYHU�0RQLWRULQJ�
3URJUDP�������

��� ,62�������������&RUURVLRQ� RI�PHWDOV� DQG� DOOR\V� � *XLGHOLQHV� IRU� H[SRVLQJ�
DQG� HYDOXDWLQJ�PHWDOV� DQG� DOOR\V� LQ� VXUIDFH� VHD�ZDWHU�� �/DVW� UHYLHZHG� DQG�
FRQILUPHG�LQ�������

��� =�� $KPDG�� &KDUWHU� ��� &RUURVLRQ� NLQHWLFV�� LQ� SULQFLSOHV� RI� FRUURVLRQ�
HQJLQHHULQJ�DQG�FRUURVLRQ�FRQWURO��������,6%1���������������

��� =��)HQJ��;��&KHQJ��&��'RQJ��/��;X�DQG�;��/L��(IIHFWV�RI�GLVVROYHG�R[\JHQ�RQ�
HOHFWURFKHPLFDO�DQG�VHPLFRQGXFWRU�SURSHUWLHV�RI����/�VWDLQOHVV�VWHHO��-RXUQDO�
RI�1XFOHDU�0DWHULDOV������������������������

��� 0��'DQLHOHZVNL��*DVHRXV�FRUURVLRQ�PHFKDQLVPV��LQ�FRUURVLRQ��IXQGDPHQWDOV��
WHVWLQJ��DQG�SURWHFWLRQ��$60�+DQGERRN��$60�,QWHUQDWLRQDO����������$���������

��� -�� (�� %�� 5DQGOHV��.LQHWLFV� RI� UDSLG� HOHFWURGH� UHDFWLRQV�� 'LVFXVVLRQV� RI� WKH�
)DUDGD\�6RFLHW\����������������

��� *��-��%UXJ��$��/��*��9DQ�GHQ�(HGHQ��0��6OX\WHUV�5HKEDFK��-��+��6OX\WHUV��7KH�
DQDO\VLV�RI�HOHWURGH�LPSHGDQFHV�FRPSOLFDWHG�E\�WKHSUHVHQFH�RI�D�FRQVWDQW�SKDVH
HOHPHQW��-RXUQDO�RI�(OHFWURDQDO\WLFDO�&KHPLVWU\�������������������������

��� +��(��0RKDPPDGORR��$��$��6DUDEL��$��$��6��$OYDQL��+��6DPHLH�DQG�5��6DOLPL��
1DQR�FHUDPLF� KH[DIOXRUR]LUFRQLF� DFLG� EDVHG� FRQYHUVLRQ� WKLQ� ILOP�� 6XUIDFH�
FKDUDFWHUL]DWLRQ� DQG� HOHFWURFKHPLFDO� VWXG\�� 6XUIDFH� DQG� &RDWLQJV�
7HFKQRORJ\�����������������������������

��� +��7��0��$EGHO�)DWDK��+��6��$EGHO�6DPDG��$��$��0��+DVVDQ�DQG�+��(��(��(O�
6HKLHW\��(IIHFW�RI�YDULDWLRQ�RI�WKH�VWUXFWXUH�RI�DPLQR�DFLGV�RQ�LQKLELWLRQ�RI�WKH�
FRUURVLRQ�RI�ORZ�DOOR\�VWHHO�LQ�DPPRQLDWHG�FLWULF�DFLG�VROXWLRQV��5HVHDUFK�RQ�
&KHPLFDO�,QWHUPHGLDWHV������������������������

��� $�� $�� +HUPDV� DQG� 0�� 6�� 0RUDG�� $� FRPSDUDWLYH� VWXG\� RQ� WKH� FRUURVLRQ�
EHKDYLRXU� RI� ���� DXVWHQLWLF� VWDLQOHVV� VWHHO� LQ� VXOIDPLF� DQG� VXOIXULF� DFLG�
VROXWLRQV��&RUURVLRQ�6FLHQFH������������������������
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7KH�HIIHFW�RI�YHORFLW\�RQ� LQLWLDO� HOHFWURFKHPLFDO�EHKDYLRU�DQG�FRUURVLRQ�VWDWH�
RI� $+��� VKLSEXLOGLQJ� VWUXFWXUDO� VWHHO� ZDV� VWXGLHG� LQ� WKH� ODERUDWRU\�� 2SHQ�FLUFXLW�
SRWHQWLDO��HOHFWURFKHPLFDO�LPSHGDQFH�VSHFWURVFRS\�DQG�OLQHDU�SRODUL]DWLRQ�ZHUH�XVHG�
WR� HYDOXDWH� WKH� HOHFWURFKHPLFDO� SURSHULHV��&RUURVLRQ� UDWH�ZDV� GHWHUPLQHG�E\�PDVV�
ORVV�PHWKRG��7KH�UHVXOWV�VKRZHG�WKDW�WKH�VXUIDFH�HOHFWURFKHPLFDO�EHKDYLRU�FKDQJHG�
UDSLGO\�LQ�D�VKRUW�WLPH�DQG�ZDV�VWDEOH�XS�WR���GD\V�EHIRUH�DFKLHYLQJ�D�VWDEOH�YDOXH��
7KHUH� ZDV� D� GLIIHUHQFH� EHWZHHQ� VDPSOHV� LQ� IORZLQJ� FRPSDUHG� ZLWK� VWDWLRQDU\�
VDPSOHV�� 9HORFLW\� RI� VHD� ZDWHU� IORZ� GLG� QRW� RQO\� DFFHOHUDWH� WKH� KLJKHU� VWHHO�
FRUURVLRQ�UDWH�LQ�WKH�VDPH�FRQGLWLRQV��EXW�DOVR�FDXVH�XQHYHQ�VXUIDFH�FRUURVLRQ�GXH�WR�
QRQ�XQLIRUP�VHOI�GLVVHFWLRQ�RI�WKH�FRUURVLRQ�SURGXFW�

.H\ZRUGV� $+�� VWUXFWXUDO VWHHO�� VHDZDWHU�� LQLWLDO� FRUURVLRQ� EHKDYLRU��
YHORFLW\��WKpS N͇W�F̭X $+����Q˱ͣF�EL͋Q��WU̩QJ�WKiL�ăQ�PzQ�EDQ�ÿ̯X��GzQJ�FK̫\�

1K̵Q�EjL�QJj\����WKiQJ���QăP�����

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP�����

����&KL�QKiQK�9HQ�%L͋Q��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD


