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%RRQ�DQDQ 3KLQDLWUXS

x}Û��uv�z�Ú��Ûx}Û��uv�Ø�d�hc�}w}���}}Ûww��}�×�u�
���}�wh�×u}�Ú|�c}{×��|Âu⌫�×�{��k¿�×�hfÂc}z�f}�p��Ûz�f��ck×
$ 6WXG\ RI WKH (IILFLHQF\ DQG (IIHFWLYHQHVV RI ,QIRUPDWLRQ

7HFKQRORJ\ IRU +XPDQ 5HVRXUFHV LQ WKH 3XEOLF
DQG 3ULYDWH 6HFWRUV LQ 7KDLODQG

� Ø¿���×�|c�}���c��s}c�}i�rc�}z�f}�p��Ûz�f��ck×{��w�Öq�s z�fÚ���� cu{���Û }�h���s}�i�}|Âx}Ûi�
fÖÛ}�px}Û���×���s}Â �t�w�×w�Öq�sÚ�Õ×w}���}���s}Â
�t�×u⌫�s�rs¾� � ��� t� ��}⌫�u| f��hi��× w�hcÛx ́cu{� �����

wuf�r|¾�

�f}hc�}��i�|�}Ü��h Æx}Û��uv�z�Ú��Ûx}Û��uv�Ø�d�hc�}w}���}}Ûww
��}�×�u� ���}�wh�×u}�Ú|�c}{×��|Âu⌫�×�{��k¿�×�hfÂc}z�f}�p��Ûz�f��ck×Ç
{⌫��st�x}Û�hfÂ�ÚÜ���⌦c�� �� ��}Û �FRQWHQW� ��Ûw}�wu �FRQWH⌧W� d�h��}�×�u�
u⌫�×�{��k¿���}�wh�×Ú�Õ×�u}�Ú|�c}{×��|Â�×x}Û�u��u| ��Û �� Ø�c}Ûuwd�hc�}×�
��}�×�u����}�wh�×Ú�Õ×�u}�Ú|�c}{×��|Â{��k¿�×�hfÂc}z�f}�p��Ûz�f��ck×�×
x}Û�u��u| Ø�c�}�⌦c�� fÜ� w}�wuu⌫���f�Ôd�hu��hz�f}�p��Û��ck×�×c�}×� +5,6
{��k¿�×h�×u}�Ú|�c}{×��|Â �hfÂc}z�f}�p��Ûz�f��ck×{⌫f��{f�r���×s}hc�×
�c⌫�|�c�ww}�wuc�}×� +5,6 {��k¿ i�×�× � xËii�| fÜ� c�}�×�w�×�×d�h�hfÂc}��ÛØ¿�w}���}
c�}�×�w�×�×i�cÙ¹�|�uf�×��|⌫��}�×�u� ��ÛxËÔ��d�hÙ¹�|�uf�×��|⌫��}�×�u�
�¾�×�⌫c � xËii�|u⌫����Ü�d�h�hfÂc}z�f}�p fÜ�  xËii�|r¿�×c�}{⌫�¾�×}¾�{d�hÙ¹�|
u}�Ú|�c}{×��|Â��ÛÙ¹�|�uf�×��|⌫��}�×�u�  f��{��{Ú�×vÂ}Û��¾�hu⌫{h�×��hÙ¹�|
c�}|�{}�wc�}Ú�Õ×�d�hÚ×�ch�×Ù¹�|u}�Ú|�c}{×��|Â ��Û x}Û�wc�}ÖÂd�h
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Ø¿�w}���}�×r¿�×�uf�×��|⌫��}�×�u� �¾�×�hfÂc}z�f��ck×�⌫c � xËii�|
u⌫����Ü�u⌫�s¾�hi�c�hfÂc}z�f}�p fÜ� xËii�|r¿�×�×�f�rc�}×� +5,6 {��k¿d�hu��h��hÙ¹�|
c�}|�{}�wd�hÙ¹�|u}�Ú|�c}{×��|Â�×c�}×� +5,6 {��k¿�×h�×x}Ûi� ��ÛØ¿�w}���}
�×�w�×�×c�}Ú�Õ×� +5,6 ���}�w�×¿�u⌫� +5,6 0RGXOH u⌫�{��k¿�×c�ic}}{u}�Ú|�c}
{×��|Â�s¾�Û}Ûr�w{⌫f��{�scs¾�hc�×�r|�x}⌫|w�u⌫|w}Û��¾�h�hfÂc}z�f}�p��Ûz�f��ck×
�r|z�f}�p{⌫��c�ÖÛxËii�| i�×�× � xËii�| fÜ� �� �×¿×c�}��h�Ø× �� �{}}t×Ûc�}
xo�w�s�h�× �� c�}w}���}i�rc�}f¾�s�w�u×��Ûc�}xo�w�s�h�×  �� Ú×�ch�×  �� c�}��h�Ø×
��Ûc�}w}���}i�rc�}f¾�s�w�u× �� f��{��{Ú�×vÂd�h�hfÂc} ��Û �� c�}Ù¶c�w}{
c�}Ú�Õ×���k⌫ÚÚ×�ch�×  �×dÖÛu⌫�xËii�|z�f��ck× {⌫i�×�× � xËii�|�k¾×c�× �s¾�×¿×
�� xËii�|r¿�×Ú×�ch�× �� �{}}t×Û��Ûf¾�s�w�u× �� f¾��k¿i¾�|Ù¶c�w}{  �� c�}���f}�Û�Â
c�}�¾h��}�{Ú×�ch�× �� ����r�c�} �� c�}��h�Ø×u}�Ú|�c}{×��|Â ��Û �� f¾�s�w�u×
f���f�Ô� u}�Ú|�c}{×��|Â� }Ûww��}�×�u�� �hfÂc}z�f}�p��Û��ck×

$EVWUDFW

7KLV VWXG\ RI WKH HIILFLHQF\ DQG HIIHFWLYHQHVV RI LQIRUPDWLRQ
WHFKQRORJ\ IRU KXPDQ  UHVRXUFHV LQ WKH SXEOLF DQG SULYDWH VHFWRUV LQ
7KDLODQG LQYHVWLJDWHV WKH FRQWHQW� FRQWH⌧W� DQG LPSDFW RI LQIRUPDWLRQ
WHFKQRORJ\ DSSOLFDWLRQ RQ KXPDQ UHVRXUFH DFWLYLWLHV LQ 7KDLODQG� %RWK
WKH SXEOLF DQG SULYDWH VHFWRUV UHSRUW WKH LPSRUWDQFH RI WKUHH IDFWRUV LQ
WKH GHVLJQ RI +5,6� VXSSRUW IURP WRS PDQDJHPHQW�  VXSSRUW IURP WKH ,7
XQLW� DQG ,7 FRQFHUQV� )RXU RWKHU IDFWRUV WKDW DUH LPSRUWDQW LQ WKH SXEOLF
VHFWRU DUH +5 DQG ,7 XQLW SDUWLFLSDWLRQ� FRRUGLQDWLRQ EHWZHHQ +5 DQG ,7
XQLWV� DFFHSWDQFH RI +5 HPSOR\HHV� DQG WRS PDQDJHUVÅ H⌧SHULHQFH LQ
LQIRUPDWLRQ WHFKQRORJ\� 7KUHH RWKHU IDFWRUV LPSRUWDQW WR WKH SULYDWH VHFWRU
DUH WKH +5,6 FRQFHSWXDO IUDPHZRUN� DFFHSWDQFH RI +5 XQLWV IRU URXWLQH
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ZRUN� DQG WRS PDQDJHU VXSSRUW IRU +5,6 GHYHORSPHQW� $ FRPSDULVRQ RI
WKH UROHV RI +5,6 LQ +5 DFWLYLWLHV DW GLIIHUHQW OHYHOV LQ WKH SXEOLF DQG
SULYDWH VHFWRUV LV DOVR SUHVHQWHG� 7KHUH DUH VHYHQ IDFWRUV IRU WKH SXEOLF
VHFWRU DV IROORZV� SODQQLQJ� FRPSHWHQF\� FRPSHQVDWLRQ DQG RSHUDWLRQ�
VWDII� SODQQLQJ DQG FRPSHQVDWLRQ PDQDJHPHQW� UHODWLRQVKLS LQ WKH
RUJDQL]DWLRQ� DQG WUDLQLQJ� 6HYHQ RWKHU IDFWRUV LQ WKH SULYDWH VHFWRU DUH
VWDII� FRPSHWHQF\ DQG FRPSHQVDWLRQ� WUDLQLQJ� HPSOR\HH GHYHORSPHQW�
EHQHILWV� KXPDQ UHVRXUFH SODQQLQJ� DQG FRPSHQVDWLRQ�

.H\ ZRUGV� +XPDQ UHVRXUFH�  +XPDQ UHVRXUFH LQIRUPDWLRQ V\VWHP�
3XEOLF DQG SULYDWH VHFWRU

�� �×�f�r��Ûf��{��f�Ôd�hc�}�⌦c��

z�}c�ic�}w}���}h�×u}�Ú|�c}{×��|Â�×�hfÂc}���|� z�}c�i�c⌫�|�d¿�hc�w��}�×�u�
��Ûs¿�h×���}�×�u��d¿�{��|¾��×c}Ûw�×c�} �ÚÜ����{�}tw}���}h�×�r¿k�r�i×��Û{⌫x}Û��uv�z�Ú
r�h×��× Ø¿�w}���}h�×r¿�×u}�Ú|�c}{×��|Â�×�hfÂc} i⌦h×��uf�×��|⌫��}�×�u� �,QIRUPDWLRQ
7HFKQRORJ\� ,7� �d¿�{��k¿�×c�}w}���}h�×�ÚÜ��k¾�|��¿c�}w}���}i�rc�}h�×�×f��{}�wØ�rk�w
w}}���xº��{�|s�{u⌫��hfÂc}s¿�hc�} l⌦�h×��x�¾�c�}Ú�Õ×��×¾�|h�×w}���}u}�Ú|�c}{×��|Â
u⌫��k¿f�{Ú���s�}Â�xÍ×�f}Ü��h{Ü�ÚÜ�×p�×�×c�}w}���}��}�×�u����}�wh�×Ú�Õ×�u}�Ú|�c}{×��|Â
�+XPDQ 5HVRXUFH ,QIRUPDWLRQ 6\VWHP� +5,6�

�×�hfÂc} +5,6 t�c×�{��k¿�×c�}�c�wd¿�{�� i�rc�}d¿�{�� ���f}�Û�Âd¿�{�� �}⌫|c�k¿d¿�{��
c¿�fÜ×d¿�{�� }�{u��h�Ø|�Ú}¾d¿�{��u⌫��c⌫�|�d¿�hc�wc�}Ú�Õ×�u}�Ú|�c}{×��|Â �.DYDQDJK HW DO�� �����
�×k¾�hu��}}�u⌫�Ø¾�×{��uf�×��|⌫��}�×�u�i⌦h{⌫��uv�Ú��|¾�h{�cs¾�c�}w}���}v�}c�i
l⌦�hÚw�r¿�×}�|h�×�c⌫�|�c�wc�}w}���}v�}c�ii�×�×{�cu⌫�}Ûw��¾� c�}×��uf�×��|⌫��}�×�u�
{��k¿�×�hfÂc}iÛk¾�|��¿w}���u��{�}tÚ�Õ×��r¿�|¾�h|��h|Ü× r�hs���|¾�hu⌫�Úw�×c�}�⌦c��d�h
%URGHULFN DQG %RXGUHDX ������ ��Ûd�h .RVVHN HW DO� ������
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u}�Ú|�c}{×��|Â��Û�uf�×��|⌫��}�×�u��xÍ× � ��}Û��f�Ô l⌦�h���| � �hfÂc}
�}⌫|×}¿�u⌫�iÛ�k¿�xÍ×����v�k�h|�uv���s}Â�×c�}�d¾hd�× �☺HWNLQV DQG /OR\G� ����� c�}×�u��h
��h�¾�×{���}�{c�×c��|�xÍ× +5,6 u���¿c�}w}���}u}�Ú|�c}{×��|Âc¿���d¿��¾�|�f��{¾
l⌦�h}�|h�×d�h 5LFKDUGV�&DUSHQWHU ������ �xÍ×���cp�×�×⌦�hu⌫��×�w�×�×f��{f�rd¿�hs¿×
�r|}�|h�×}Ûw��¾� Æ,I WKH SHUVRQQHO IXQFWLRQ LV WR WDNH WKH QH⌧W ELJ VWHS LQ LWV GHYHORSPHQW�
LW ZLOO KDYH WR LQWHJUDWH ZLWK LQIRUPDWLRQ WHFKQRORJ\�Ç �k¾×�r⌫|�c�wØ¿�w}���}}Ûr�w��hr¿�×
Ú�Õ×�u}�Ú|�c}{×��|Âd�h )HGHUDO (⌧SUHVV �☺DPHV 3HUNLQV� l⌦�h�kÜ���¾��×��cxËii�w�×��Û
�×�fs c�}w}���}u}�Ú|�c}{×��|Â�x�¾�f��{�xÍ×���� iÛs¿�hr��×�×c�}�|¾�h{⌫c�|�uvÂ�r|�k¿
��}�×�u� �2Å &RQQHOO� ����� �×dÖÛu⌫�}�|h�×c�}�⌦c��d�h :DJHO ������ �xÍ×}�|h�×
�×⌦�hu⌫��×�w�×�×�×�f�r×⌫��k¾×c�× �r|�r¿u�×�|�¾��×u��}}�u⌫� ���� ×�cÚ�Õ×�u}�Ú|�c}{×��|Â��Û
×�c��k�c�}r¿�×u}�Ú|�c}{×��|ÂiÛ�k¿xËii�|×��d¿�r¿�×u}�Ú|�c}{×��|Â�d¿��¾�c}Ûw�×c�}s�r��×�i{�cd⌦�×
�r|�k¿x}Û�|k×Âi�c�uf�×��|⌫f�{Ú���s�}Â�×c�}x}Û{��Ø���Û���f}�Û�Âd¿�{��r¿�×u}�Ú|�c}{×��|Â

�×k¾�h � u��}}�u⌫�Ø¾�×{� {⌫}�|h�×c�}�⌦c���c⌫�|�c�w +5,6 {�c{�| �r|c�}�⌦c��
���¾�×⌫�iÛ{¾�h�⌦c��x}Û�zud�hc�}x}Û|�csÂ�k¿i�r�d�hs¾�h � d�h +5,6 �'H6DQFWLV� �����
%URGHULFN DQG %RXGUHDX� ����� 0DUWLQVRQV� ����� c�}�⌦c��w}�wuu⌫�i��xÍ×s¾�c�}r��×�×c�}
+5,6 u⌫�x}Û�wf��{���}�i �<HK� ����� ��Û�hÜ��×�du⌫��×�w�×�×f��{���}�id�h +5,6 �+DLQHV
DQG 3HWLW� �����

c�}�⌦c���×k¾�hs¿×�xÍ×c�}�⌦c���wwi���hd�h ,7 u⌫�×�{��k¿�×h�×w}���}w�ff�
�s¾�Ú⌫|hØ���Ø�× c�}�⌦c��d�h (LQ�'RU DQG 6HJHYÅV ������ �r¿��¿d¿���×��×Û�×c�}×� ,7
{��k¿�×�×¾�|h�× �r|�w¾h��c�xÍ× � �wwi���h l⌦�hÚ�i�}Ö�i�c}Ûr�wh�×u⌫�s¿�hc�}iÛu��xÍ×
}Ûww��s�×{�s� ��Û}Ûr�wf��{|¾�h|�cd�h}Ûww��}�×�u� �,QIRUPDWLRQ 6\VWHP� ,6�
u⌫�×�{��k¿x}Û�|k×Â u��h×⌫�c�}�k¿�wwi���hd¿�hs¿× 'H6DQFWLV ������ ��Û 0DUWLQVRQV ������
�r¿}�|h�×��¿�×c�}�⌦c���¾� c�}�k¿ ,6 �×h�×w}���}h�×u}�Ú|�c}{×��|Â�{¾s¿�hc�}f��{
l�wl¿�×|¾�h|�c ��Û�{Ü��×� +5,6 {��k¿�×h�×c��ÚÜ��|c}Ûr�wx}Û��uv�z�Ú��Ûx}Û��uv�Ø�
�×c�}u�h�×u⌫���hd⌦�× u��h×⌫��×}�|h�×c�}�⌦c���¿�h�¾� �t�×c�}ÖÂ�k¾××⌫��xÍ×c�}|�{}�wf��{|�c
d�hc�}�}¿�h +5,6 �¾�|�c�k¾×�r⌫|�c�wc�}iÛu���¿c�ic}}{r¿�×u}�Ú|�c}{×��|Â�r¿}�wc�}|�{}�w�¾�
�xÍ×c�|�uvÂu⌫���f�Ô
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c�}�⌦c��r¿�× +5,6 �×k¾�hs¾�{� <HK ������ �r¿k⌫���¿���×f��{��f�Ôd�hs���x}
r¿�×w}�wud�h�hfÂc}  �k¾× c�}�×�w�×�×i�cØ¿�w}���}}Ûr�w��h�hfÂc} c�}�×�w�×�×i�c�×¾�|h�×
,6 f��{�×�id�hØ¿�×�r¿�×c�}Ú�Õ×�u}�Ú|�c}{×��|Â c�}�×�w�×�×c�}|�{}�wi�cØ¿�xo�w�s�h�×
r¿�×Ú�Õ×�u}�Ú|�c}{×��|Â }Ûr�wd�hf��{}¿�r¿�×f�{Ú���s�}Âd�hÚ×�ch�×u}�Ú|�c}{×��|Â
��Ûc�}Ù¶c�w}{ c�}�k¿ +5,6 l⌦�h�×xËii�w�×xËii�|���¾�×⌫�{⌫f��{��f�Ô�|¾�h|��hs¾�c�}r��×�×c�}
+5,6 ��¿x}Û�wØ����}�i ×�ci�c×⌫�c�}�⌦c��d�h +DLQHV DQG 3HWLW ������ |�hk⌫���¿���×
i�r�r¾×d�hs���x}i�×�×Ú×�ch�×��Ûi�×�×h�× }�{t⌦h�hÜ��×�dr¿�×c�}i�rc�}��Û}Ûww
u⌫��×�w�×�×f��{���}�id�h +5,6  Ø�c�}�⌦c���}�x�¾��hÜ��×�dd�h}Ûww �k¾× c�}Ù¶c�w}{ ��c��}
}�|h�× i�×�×d�hc�ic}}{ u}�Ú|�c}{×��|Âu⌫�iÛx}Û|�csÂ�k¿ ��Ûf��{h¾�|d�hc�}�k¿ �xÍ×�¾�×
u⌫��xÍ×�hÜ��×�d��f�Ôu⌫�{�c¾�×f��{���}�i ×�ci�c×⌫��hÜ��×�dz�|�×d�h�hfÂc} �k¾× c�}�×�w�×�×
i�cz�|�×�hfÂc}��¿{⌫f��{�Ûr�cs¾�c�}�k¿h�×d�hØ¿��k¿�xÍ×�hÜ��×�du⌫��xÍ×s���u×u⌫���f�Ô
���}�wf��{���}�id�hc�}×� +5,6   {��k¿

i�c}�|h�×c�}�⌦c��s¾�h� u⌫�c�¾��{�d¿�hs¿× ��rh��¿���×t⌦hf��{i��xÍ×d�hc�}×�
+5,6 {��k¿�×�hfÂc} }�{t⌦hxËii�|u⌫�{⌫��uv�Ú�s¾�c�}×�{��k¿�×���|x}Û�u� Ø¿���i�|i⌦h{⌫
f��{�×�iu⌫�iÛ�⌦c���t�×c�}ÖÂd�hc�}�k¿ +5,6 �×xËii�w�×�×�hfÂc}d�hz�f}�p��Ûz�f��ck×
�×x}Û�u��u| ��Ûx}Û��uv�z�Ú��Ûx}Û��uv�Ø�i�cc�}×� +5,6 {��k¿�×�hfÂc}z�f}�p��Û
z�f��ck×�×x}Û�u��u|u⌫��¾h��}�{��¿�c�rc�}Ú�Õ×���c|z�Ú�k�hc�}�d¾hd�×�×�hfÂc}�|¾�h|��h|Ü×
s¾��x

�� ��st�x}Û�hfÂd�hc�}��i�|
��� �ÚÜ���⌦c����}Û �FRQWHQW� ��Ûw}�wu �FRQWH⌧W� d�h��}�×�u�u⌫�×�{��k¿

���}�wh�×Ú�Õ×�u}�Ú|�c}{×��|Â�×x}Û�u��u|�×k¾�h � u��}}�u⌫�Ø¾�×{�
��� �ÚÜ���⌦c��Ø�c}Ûuwd�hc�}×���}�×�u����}�wh�×Ú�Õ×�u}�Ú|�c}{×��|Â{�

�k¿�×�hfÂc}z�f}�p��Ûz�f��ck×�×x}Û�u��u|
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�� x}Û�|k×Âu⌫�f�r�¾�iÛ�r¿}�w

��� u}�w�×�f�r���cc�}��Ûc�}×�}Ûww��}�×�u�{��k¿�×h�×u}�Ú|�c}{×��|Â
d�hx}Û�u��u| u��h�×�¾�×u⌫��xÍ×��}Û��Ûw}�wu �×k¾�h � u��}}�u⌫�Ø¾�×{�

��� u}�wØ�c}Ûuwi�cc�}×�}Ûww��}�×�u�{��k¿�×h�×u}�Ú|�c}{×��|Â
u��h�×r¿�×x}Û��uv�Ø��×c�}w}���}}Ûww��Ûx}Û��uv�z�Úu⌫��c�rd⌦�×i�cc�}×�}Ûww{��k¿

��� ×���×��×�u�hc�}Ú�Õ×� }�{t⌦hxËii�|���c��¾hf��{���}�i�×c�}×�}Ûww
��}�×�u�{��k¿�×h�×u}�Ú|�c}{×��|Â

�� c�}uwu�×�}Öc}}{

c�}�⌦c����i�|u⌫�×������}�×�u�{��k¿�×z�}c�id�hh�×u}�Ú|�c}{×��|Â�}��{x}�co
�×c�}uwu�×�}}Öc}}{{�s��h�s¾u��}}� ���� �k¾× c�}�⌦c��d�h 'H6DQFWLV ������
c�}�⌦c��d�h *XLQDQ ������ �xÍ×s¿× d¿��×Û×��×c�}�⌦c��u�h��k�c�}�}Ü��h +5,6
{�ciÛ�xÍ×d¿��×Û×��×�×�u�hxo�w�s���¿c�wØ¿�xo�w�s�{�cc�¾�iÛ�×¿×�×r¿�×h�×��i�|�k�h��k�c�}
�&HGDU� ����� ����� ����� ����� &HULHOOR 	 )UHHPDQ� ����� )RUUHU� /HLERZLW] 	 6KRUH�
����� .DYDQDJK� *XHWDO 	 7DQQHQEDXP� ����� 3DOIUDPDQ� ����� 3OXPWUHH 6RIWZDUH�
����� 7RZHUV 3HUULQ� ����� :DONHU� ����� ����� {⌫c�}�⌦c�� +5,6 �{¾{�c×�cu⌫���×�
d¿�i�c�ru�hc}�w�×�f�ru~�n⌫ �r|�¾�×��Ô¾iÛ��×�c�}×�}Ûww��}�×�u�{��k¿�×z�}c�i
d�hh�×u}�Ú|�c}{×��|Âu⌫��×�w�×�×��Û��{�Û�{c�wc�|�uvÂc�}r��×�×h�×d�h�hfÂc} �%URGHULFN
	 %RXGUHDX� ���� *XLQDQ� ����� +DQQRQ� ☺HOI 	 %UDXGHV� ����� c�}u⌫��hfÂc}×��uf�×��|⌫
��}�×�u��d¿�{��k¿�×h�×u}�Ú|�c}{×��|Â�}Ü�h�×�Ü�×� �×Ü��hi�c�z�Úd�hf��{l�wl¿�×d�h
c�}r��×�×h�×�×�hfÂc}��Û�uf×�fs¾�h� u⌫�{⌫�Ú��{d⌦�× i⌦h�xÍ×i�r�}��{s¿×d�hh�×��i�|u⌫�×����
z�}c�id�hh�×u}�Ú|�c}{×��|Â{���{Ú�×vÂc�w��}�×�u� l⌦�hc�}�⌦c���¾�×��Ô¾�×}Û|Û�}��{�}c
�k¿��v⌫c�}�⌦c���k�hf�Öz�Ú wuf��{��i�|�c⌫�|�c�wc�}�⌦c�� +5,6 {�ciÛ}Ûw���v⌫c�}�⌦c��
�r|c�}�⌦c���k�h�⌦c �,Q�GHSWK� c�}�⌦c���k�hc}Ö⌫�⌦c�� �r|u��×�hfÂc}��ck× u⌫�{⌫i�×�×
s���|¾�h�{¾{�c×�c �k¾× s���|¾�hc�}�⌦c��d�h %URGHULFN 	 %RXGUHDX ������ +DQQRQ� ☺HOI� 	
%UDQGHV ������ .RVVHN HW DO� ������ 3DOIUDPDQ ������  �xÍ×s¿×
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{⌫c�}�⌦c��i�×�×�{¾{�c×�cu⌫��k¿��v⌫c�}�⌦c��u⌫�c�¿�hd⌦�× �r|�k¿d×�rd�hc�¾�{
s���|¾�hu⌫���Ô¾d⌦�× ��Û�k¿c�}���f}�Û�Âu�h�t�s�u⌫�{⌫}Ûr�wf��{��{Ú�×vÂ�|¾�h{⌫×�|��f�Ô
�ÚÜ���v�w�|��¿�d¿��i�c⌫�|�c�wf��{�xÍ×{��×c�}×� +5,6 {��k¿ �r|��rh��¿���×d�w�ds�×c�}×�
+5,6 {��k¿�×k¾�h����u⌫�Ø¾�×{� ��Û�v�w�|f��{��{Ú�×vÂ}Û��¾�hc�}�k¿�uf�×��|⌫�×h�×
u}�Ú|�c}{×��|Â�×�s¾�Ûz�}c�id�hh�×u}�Ú|�c}{×��|Â iÛ���×�r¿�×h�×�⌦c��d�h %DOO ������
'H6DQFWLV ������ +DLQHV 	 3HWLW ������ ×�ci�c×⌫�|�h{⌫c�}�⌦c���}Ü��hc�}�k¿ +5,6
�×x}Û�u�s¾�h � �k¾× c�}�⌦c��d�h 0DUWLQVRQV ������ <HK 	 /LQ ������ ��Û 7RH� 7�6�+��
/�*� 	 )HGULF� 6�$� ������

�|¾�h�}c�s�{ c�}�⌦c�� +5,6 u⌫�Ø¾�×{� {�ciÛ��¿f�i�c�rf��{d�h +5,6 �×��c�ÖÛ
c�¿�h � ��Û�{¾{⌫c�}×�|�{x}Û�zud�hc�}�k¿�uf�×��|⌫��}�×�u�u⌫��k¿��¿k�r�i× �r|�{¾{⌫
c�}�⌦c��t⌦hf��{l�wl¿�×d�hc�}�k¿�uf�×��|⌫��}�×�u��×h�×u}�Ú|�c}{×��|Â�×w}���u�}Ü�
�hfÂc}s¾�h � �k¾× c�}�k¿ :HE�EDVHG V\VWHPV �}Ü�c�}w�}Ö�c�}k�rz�}c�id�hh�×u}�Ú|�c}
{×��|Â�d¿�c�w}Ûww��}�×�u� �¾�×��Ô¾iÛ�xÍ×c�}x}Û|�csÂ�k¿�uf�×��|⌫��}�×�u�c�wh�×
u}�Ú|�c}{×��|Âu⌫�r��×�×c�}�|¾� f��{�d¿��i�c⌫�|�c�w +5,6 {�i�cf��{�scs¾�hd�h�hfÂc}
c�wf��{l�wl¿�×�×c�}�k¿ +5,6 u⌫��c�ri�c�uf�×��|⌫u⌫��k¿��Û��v⌫c�}�×c�}�k¿x}Û�|k×Â �'H
6DQFWLV� ����� &HULHOOR DQG )UHHPDQ� ����� /XMDQ� 0�5�2�� �����

h�×�⌦c��i�×�×{�c�r¿�⌦c���h�x�×}�|�Û��⌫|rd�hc�}Ú��r��c���×c�}×��uf�×��|⌫
��}�×�u�{�k¾�|�×c�}xo�w�s�h�× �×Ü��hi�c�×¾�|h�×r¿�×u}�Ú|�c}{×��|Âd�rf��{}¿���Û
f��{��{�}tr¿�×c�}×��uf�×��|⌫��}�×�u��x�k¿ l⌦�hÚw�×c�}�⌦c��d�h %DOO ������ .RVVHN�
<RXQJ� *DVK 	 1LFKRO ������ /HJJH ������� 5RGJHU 3HQGKDUNDU� 3DSHU 	 0ROQDU �������
7DQVOH\� 1ZHHOO 	 :LOOLDQQV ������ �k¾× f��{�xÍ×�x�r¿�×c�}Ú�Õ×�z�}c�iu}�Ú|�c}{×��|Â
��¿�×�w�×�×s¾��xº��{�|u�hv�}c�id�h�hfÂc}{�cd⌦�×c�¾�u⌫��xÍ×{��×�r⌫s c�}×��uf�×��|⌫
�d¿�{��k¿�×z�}c�ih�×u}�Ú|�c}{×��|Âu���¿}Ûwwh�×�xÍ×}Ûww��s�×{�s�{�cd⌦�× u���¿�ri�×�×
f×�×h�×�h ��Û|�hk¾�||c}Ûr�wwuw�ud�hh�×u}�Ú|�c}{×��|Âu⌫�r��×�×c�}s�{z�}c�i
{⌫f��{�d¿{�d�h�Ú⌫|hÚ��×c�}�×�w�×�×�xº��{�|d�h�hfÂc}i�c�¾�hd⌦�×w× l⌦�h�xÍ×x}Û�|k×Âs¾�
Ú×�ch�×��Û�rxËÔ��s¾�h �   u⌫��c�rd⌦�×i�cc�}w}���}i�rc�}f×��¿×¿�|�h �}Ü��{¾{⌫xËÔ��×⌫���|
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7DQVOH\ ��Ûc�¾�{Ø¿�}¾�{h�× ������ �r¿��×��×Û�¾� ,6 {⌫��c|z�Ú�Ú⌫|hÚ�u⌫�iÛ�d¿�
{��u×u⌫�f×�×�¾�×�Ù¹�|h�×u}�Ú|�c}{×��|Â�r¿ l⌦�hiÛu���¿�¾�×�Ù¹�|h�×u}�Ú|�c}{×��|Â
�ri�×�×f×�h�r¿ r¿�|��s�Ø�r�hc�¾�� i⌦hu���¿Ø¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â�{¾�r¿��¿
f��{�×�i�×c�}×�����uf�×��|⌫��}�×�u� �}Ü�}Ûww��s�×{�s��d¿�{��k¿ .RVVHN HW DO� ������
�r¿��¿d¿���h�cs�×c�}�⌦c���¾� w�hf}��h Æ,QIRUPDWLRQ %URNHUVÇ �r¿Ú�Õ×�h�×}¾�{c�w�hfÂc}
u���¿Ø¿��k¿�kÜ���×}Ûww��ÛiÛs¿�h�k¿x}Û�|k×Âi�c}Ûwws�{u⌫�s×s¿�hc�}��¿�r¿ �×dÖÛu⌫�Ø¿��k¿{⌫
f��{��{�}t�×c�}�Ü����}}Û��¾�h}Ûww��Û{⌫f��{��{�}tr¿�×�uf�×��|⌫s�� Ø¿��⌦c���r¿��¿
d¿���h�cs�¾�Ø¿��k¿u⌫�{⌫f��{}¿�r¿�×�uf�×��|⌫s��  �×w�h�×¾�|h�×{⌫��c�ÖÛ Æ&RPSXWHU ☺RFNVÇ l⌦�hiÛ
s¿�h�|cØ¿��k¿x}Û�zu×⌫���ci�cØ¿�u⌫�{⌫f��{}¿���Û{⌫f��{s��h�i�×c�}�k¿ +5,6 }�|h�×c�}�⌦c���Ü�×�
|�h�r¿}�|h�×�¾� {⌫c�}�Ü����}�Ú⌫|h���c×¿�|}Û��¾�h�×¿�u⌫�d�h}Ûww��}�×�u�c�wz�}c�i
d�hÙ¹�|u}�Ú|�c}{×��|Â�×�hfÂc} �'H 6DQFWLV� ����� .DYDQDXJK� *XHXWDO DQG
7DQQHQEDXP� �����

i�cØ�c�}�⌦c��d�h +XVVDLQ� =� 	 3URZVH� 3� ������ u⌫�{¾�h�⌦c��wuw�ud�h +5,6
u⌫�k¾�|���Ü�Ø¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â��¿u�h�×�r¿�|¾�h�xÍ×{Ü���k⌫Ú{�cd⌦�× ��ÛØ�c}Ûuwd�h
+5,6 u⌫�{⌫s¾�wuw�ud�hØ¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â u��hwuw�u�r�{��Ûwuw�u��{¾u⌫��c�rd⌦�×
Úw�¾� Ø¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â�¾�×{�c×� +5,6 {��k¿�|¾�h×¿�|u⌫���r�×h�×}Ûr�wxo�w�s�c�}
��Ûw�h�¾�×�k¿ +5,6 �×h�×}Ûr�w�k�hc�|�uvÂd�h�hfÂc} �|¾�h�}c�s�{ c�}×� +5,6 �x�k¿�×h�×
}Ûr�w�k�hc�|�uvÂd�h�hfÂc}|�h{⌫f¾�×d¿�h×¿�| c�¾�{Ø¿�s�w�ww��wt�{�×}�|h�×c�}�⌦c���kÜ���¾�
+5,6 {⌫f��{��f�Ôu⌫�iÛu���¿c�}u�h�×r¿�×u}�Ú|�c}{×��|Â�c�rx}Û��uv�z�Ú x}Û��uv�Ø� ��Û{⌫
f��{�xÍ×{Ü���k⌫Ú �Ú��{d⌦�×�×�hfÂc} �xÍ×c�}|Ü×|�×�¾� +5,6 u���¿Ø¿�i�rc�}Ù¹�|u}�Ú|�c}
{×��|Â��{�}txo�w�s�h�×��Û��¿w}�c�}�r¿f�Öz�Ús�{f��{s¿�hc�}d�h�hfÂc}

c�}×���� +5,6 {��k¿ u���¿�c�rc�}�x�⌫�|×�x�h�|¾�h{�c{�|�×c�}u�h�×d�hØ¿�i�rc�}
Ù¹�|u}�Ú|�c}{×��|Â �k¾× u���¿�c�rc�}�}⌫|×}¿��×u�c�Ûf��{k�×�Ô��{¾ � ��¿f��{��f�Ô
c�wc�}�����⌫|×d�hd¿�{��d¾����}r¿�×u}�Ú|�c}{×��|Â�×Ù¹�|��Û�×�hfÂc} �xÍ×s¿×

�{Ü��Ú�i�}Ö�f��{��{Ú�×vÂ}Û��¾�h}Ûww��}�×�u�c�wz�}c�ir¿�×u}�Ú|�c}{×��|Â
�×�hfÂc} c�}d�rc�}�Ü����}�×f��{��{Ú�×vÂd�hu��h��h�¾�× �xÍ×��s�Ø�u⌫���f�Ôu⌫�u���¿
x}Û��uv�z�Úd�hc�}�k¿�uf�×��|⌫��}�×�u��×z�}c�id�hh�×u}�Ú|�c}{×��|Â�r�h
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�|¾�h�}c�s�{ t⌦h�{¿x}Û�r�×r�hc�¾��iÛ�xÍ×Ø��×u�h�w�×c�}×��uf�×��|⌫��}�×�u�{��k¿
c�wh�×u}�Ú|�c}{×��|Â�×�hfÂc} �s¾�r|�}�xØ�c�}�⌦c���kÜ���¾�c�}×��uf�×��|⌫��}�×�u�
{��k¿�×h�×u}�Ú|�c}{×��|Â iÛu���¿c�}r��×�×h�×u}�Ú|�c}{×��|Â�×��c�ÖÛ�r�{ � �{r�x
u���¿��{�}tu�h�×�r¿}�r�}�� �rd��×s�×c�}xo�w�s�h�× �ri�×�×��c��} ��Ûu���¿h�×
u}�Ú|�c}{×��|Â��{�}tÚ�Õ×��xÍ×�¿�×�¾�×�k�hc�|�uvÂd�h�hfÂc} �%URGHULFN 	 %RXGUHDX� �����
)RUUHU� /HLERZLW]� 	 6KRUH� ����� 6SHQFHU� ����� *RRUJH 'D\ HW DO�� ����� 3DOIUDPDQ�
����� 8OULFK� �����

r×�| �u⌫|×Ú�Õ ������ �������� }Ûw�t⌦h����s�u⌫�s¿�hÚ�Õ×� +5,6 d⌦�×{��k¿�¾�
�×Ü��hi�cs¿�hc�}Ú�Õ×�f��{��{�}td�h�hfÂc}�×c�}�d¿��¾�|�f��}�×�u� f��{s¿�hc�}f�wf�{
c�}�d¿�t⌦h}Ûww��}�×�u�d�hÚ×�ch�×��ÛØ¿�w}���} f��{s¿�hc�}�rf¾��k¿i¾�|�×}Û|Û|��
f��{s¿�hc�}�Ü����}}Û��¾�hØ¿�w}���}c�wÚ×�ch�× }�{u��h�ÚÜ���}¿�hf��{�r¿�x}⌫|w�×c�}�d¾hd�×
�r|�f}h�}¿�hd�h +5,6 iÛt�c×�{��k¿�×z�}c�id�hh�×u}�Ú|�c}{×��|Âs��h�s¾}Ûwwc�}�}}��
}Ûwwc�}Ú�Õ×� }Ûwwc�}r���}�c�� ��Û}Ûwwc�}�k¿x}Û�|k×Â

*OHQQ 0�5DPSWRQ ��ÛfÖÛ ������ c�¾����¿�¾� c�}×�}Ûww��}�×�u�{��k¿�×
h�×u}�Ú|�c}{×��|Â��{�}tu��r¿�|¾�h�}w¿�h �f}w¿�hu⌫��c⌫�|�d¿�h {⌫d��×s�×c}Ûw�×c�}�|¾�h�}
�r|Ø¿�w}���}s¿�h�d¿��ih�×w}���}u}�Ú|�c}{×��|Â��Û��{�}t×�}Ûww��}�×�u�{��k¿
�r|Ø¿��d⌫|×�r¿��¾��}Ü��h}���c⌫�|�c�wx}Û�wc�}ÖÂ�r|s}hd�hc�}×�}Ûww{��k¿�ÚÜ���xÍ×x}Û�|k×Âs¾�
Ø¿��×�i ×�ci�c×⌫�|�hc�¾��t⌦hc�}f�rf��{f¿�{f¾�d�hc�}×�}Ûww��}�×�u�{��k¿�×h�×w}���}
w�ff� }�{t⌦hc�}��h�Ø××�}Ûww��}�×�u�{��k¿�¾��hfÂc}s¿�h�s}⌫|{h�× �s}⌫|{f×  �s}⌫|{
+DUGZDUH ��Û 6RIWZDUH �Û�}w¿�h c�}��c�ww��ÛÚ�Õ×�}Ûww��}�×�u���Ûc�}w�}�hr�
��}�c��}Ûww �ÚÜ����¿�k¿}Ûww�r¿�|¾�hf�¾�hs����Û{⌫x}Û��uv�z�Ú

:LOOLDP 9�5DSS  ������ ×���×��c⌫�|�c�w�uf�×��|⌫��}�×�u��×�hfÂc}k��××�d�h
x}Û�u�s¾�h � s��h�s¾x}Û�u���}�p��{}�c� Ô⌫�x¹�× ��Û|��}x �r|×���×��xÍ×c}Ö⌫�⌦c��u⌫��xÍ×c�¾�{
Ø¿�×�v�}c�ir¿�×�uf�×��|⌫��}�×�u� �k¾× w}���u 7RN\R 6WHHO  w}���u 1LSSRQ 6WHHO  w}���u
�s�|s¿� w}���u 1RNLD ��Ûw}���u 0HUFN �¾�{⌫c�}��h�Ø××��uf�×��|⌫��}�×�u��d¿�{��k¿�×
�hfÂc}�|¾�h�} c}Ö⌫�⌦c��s���|¾�h���¾�×⌫�tÜ��xÍ× %HVW 3UDFWLFH r¿�×c�}��h�Ø×c�|�uvÂ
u⌫�×�����uf�×��|⌫��}�×�u�{��k¿ l⌦�hf��{���}�id�h�hfÂc}�{¾�r¿{��Ú}�Ûc�}�k¿}Ûww��}�×�u�
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�|¾�h�r⌫|�   �s¾}�{t⌦hw�f��c} c�}��i�|��ÛÚ�Õ×� c�}Ø��s ��Ûc�}s��r u⌫�{⌫�¾�×k¾�|�×c�}��Ü�c
Ú�Õ×���Û�k¿}Ûww��}�×�u� }�{u��h|�h×���×��×�f�rc�}w}���}i�rc�}�r|�k¿�uf�×��|⌫
��}�×�u��r|�hfÂc}k��××�x}Ûc�wr¿�| ��}�pc�i x}Û�|k×Âu⌫��r¿}�w f��{}¿� H�&RPPHUFH
c�}���f}�Û�Âf��{i}�h c�}i�rc�}f¾��k¿i¾�|�hi}k⌫��sd�h��cf¿� f×u�h�×}Ûr�w����×¿�
��ÛØ¿�xo�w�s�h�× ��Û�uf�×��|⌫��}�×�u� �{Ü���⌦c���×�h�Ü�r�hc�¾�� iÛÚw�¾��xÍ×�×�h�Ü�
u⌫� ��¿u��hd¿�f�r ��v⌫c�}r��×�× c�}×��uf�×��|⌫��}�×�u�{��k¿ }�{t⌦hd¿�f�}}Û��h
��Ûc�}�k¿�uf�×��|⌫��}�×�u��xÍ×�f}Ü��h{Ü� �ÚÜ��u���¿�hfÂc}x}Û�wf��{���}�i

{⌫c�}�⌦c���c⌫�|�c�wc�}Ú�Õ×�}Ûww��}�×�u�r¿�×u}�Ú|�c}{×��|Â�ÚÜ��×�{��k¿�×�hfÂc}
z�f}�p��Ûz�f��ck×�×x}Û�u��u| �k¾×c�}�⌦c��d�h��v} i�}��Õ×Â�t�s|Â ������ �⌦c����i�|
�}Ü��hc�}Ú�Õ×�}Ûww��}�×�u�r¿�×w�f��c}d�h�hfÂc�}�u}u��×Â��¾hx}Û�u� �ÚÜ�����f}�Û�Â��Û
��c�wwc�}i�rc�}p�×d¿�{��w�f��c}�r|r��×�×c�}s�{u~�n⌫��oi�c}c�}Ú�Õ×� �6\VWHP
'HYHORSPHQW /LIH &\FOH� s��h�s¾c�}�⌦c��}Ûwwh�×xËii�w�×r¿�×w�f��c}�¾�{⌫d��×s�×c�}u�h�×
d¿�{��×��d¿� ��ÛØ���ÚvÂ�×}Ûwwh�×uÛ�w⌫|×x}Û��s�w�f��c}�xÍ×�|¾�h�} }�{t⌦hxËÔ��
��Û��x�}}fs¾�h� u⌫��c�rd⌦�× �r|�⌦c��i�c��c��} ��h�csc�}ÖÂu�h�×x}Ûc�wc�wc�}��{z��ÖÂ
Ø¿�}�wØ�rk�wh�× ���f}�Û�Â��Û��c�ww}Ûwwh�×r¿�×w�f��c}d⌦�×��{¾ �ÚÜ����¿s�w�×�h
f��{s¿�hc�}d�hØ¿��k¿�r¿�|¾�h{⌫x}Û��uv�z�Ú Ú�Õ×��x}�c}{��Ûi�ru�f¾�{Ü�c�}�k¿h�×
�x}�c}{ur��wØ�c�}u�h�×d�h}Ûww��Ûx}Û�{�×Ø� �}Ü�f��{Ú⌦hÚ��id�hc�¾�{Ø¿�w}���}
{⌫f��{Ú⌦hÚ��is¾�Ø���ÚvÂ��Ûc}Ûw�×c�}u�h�×d�h}Ûww Úw�¾� Ø¿�xo�w�s�h�×{⌫f��{Ú⌦hÚ��i
s¾�d¿�{��×��d¿���Ûc}Ûw�×c�}u�h�×d�h}Ûwwc�}�⌦c��d�h {|�}� �c��c¿� ������ �r¿�⌦c��
�}Ü��hc�}Ú�Õ×��uf�×��|⌫��}�×�u��ÚÜ��c�}w}���}h�×w�f�� �⌦c��c}Ö⌫��×�cÚ�Õ×�}Ûww
w}���}h�×u}�Ú|�c}{×��|Âz�f}�p ��×�ch�× c�Ú� �r|{⌫��st�x}Û�hfÂ�×c�}�⌦c���ÚÜ��c�}Ú�Õ×�
�uf�×��|⌫��}�×�u���Ûc�}Ú�Õ×�r¿�×c�}w}���}h�×u}�Ú|�c}{×��|Âd�h��×�c c�Ú� �r|�⌦c��
i�cc}Ûw�×c�}w}���}h�× }Ûwwh�×���c d¿�{�� ��Û��}�×�u� �z�Úc�}�k¿h�×
r¿�×�uf�×��|⌫��}�×�u� ��ÛxËÔ����x�}}fs¾�h � s��ri×Ø�c}Ûuwu⌫��f|�c�rd⌦�×��Ûf�r�¾�
iÛ�c�rd⌦�×�×�×�fs Ø�c�}�⌦c�� Úw�¾� }Ûwwh�×���c � }Ûwwh�×�×r¿�×c�}w}���}
h�×u}�Ú|�c}{×��|Â �r¿�c¾ }Ûwwc�}�}}����Ûf�r��Ü�c }Ûwwc�}Ù¶c�w}{��ÛÚ�Õ×�
}Ûwwc�}w}���}f¾�s�w�u× }Ûwww�×u⌦cc�}xo�w�s�h�× ��Û}Ûwwx}Û�{�×Ø�c�}xo�w�s�h�×
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�r¿{⌫c�}x}Û|�csÂ�k¿�uf�×��|⌫��}�×�u�f�{Ú���s�}Â�xÍ×i�×�××¿�| �{Ü���u⌫|wc�wx}�{�Öh�×
u��h}Ûww �r|s�rs��h�f}Ü��hf�{Ú���s�}Â�ww�xÍ×���}Û��Û�{¾{⌫c�}�kÜ��{�|hc�×�xÍ×�f}Ü�d¾�|
}�{u��h×�{��k¿�×��c�ÖÛ�xÍ×c�}Ú�{ÚÂ��c��} ��Ûc�}x}Û{��Ø�d¿�{���u¾�×��× u���¿Úw
xËÔ����Û��x�}}f�×c�}xo�w�s�h�×fÜ� d�rc�}��h�Ø×}Û|Û|�� d�rw�f��c}r¿�×f�{Ú���s�}Â
{⌫c}Ûw�×c�}u�h�×u⌫�|���c�×�x ��Û�k¿d¿�{��l��l¿�×c�× i⌦h{⌫Ø�c}Ûuws¾��f}h�}¿�h}Ûwwh�×
w�f��c} ��Ûhwx}Û{�Ö�|¾�hk�r�i×u��h�×�h¾w�c��Û�h¾�w

Ö}hfÂ��u|Â  ��×u�h ������  �r¿�⌦c���}Ü��h}Ûww��}�×�u�r¿�×w}���}w�ff� �3,6�
3HUVRQQHO ,QIRUPDWLRQ V\VWHP� c}Ö⌫�⌦c�� w}���ux�×l⌫�{×sÂ�u| i�c�r �{��k×� ��Ûw}���u
�×�f}Ü�l��{×sÂ�u| �r|{⌫��st�x}Û�hfÂ�ÚÜ���⌦c��t⌦hc�}�k¿x}Û�|k×Âi�c}Ûww��}�×�u�
r¿�×c�}w}���}h�×u}�Ú|�c}{×��|Â �3HUVRQQHO ,QIRUPDWLRQ 6\VWHP� 3,6� d�hw}���u
x�×l��{×sÂ�u| i�c�r �{��k×���Ûw}���u�×�f}Ü�� ��Ûs¿�hc�}f¿×��t⌦hxËii�|��f�Ôu⌫�u���¿}Ûww
��}�×�u�r¿�×c�}w}���}h�×u}�Ú|�c}{×��|Âx}Û�wf��{���}�i �}Ü��xÍ×xËÔ����x�}}f�×
c�}�k¿h�× i�cc�}�⌦c��Úw�¾�w}���ux�×l⌫�{×sÂ�u|��Ûw}���u�×�f}Ü��×�}Ûww��}�×�u�
h�×w}���}u}�Ú|�c}{×��|Â�x�k¿h�×{⌫��c�ÖÛu⌫��scs¾�hs�{�z�Úd�h�s¾�Ûc�¾�{v�}c�i
�}Ü�s�{f��{�scs¾�hu�hr¿�×�Ü�× � �k¾× c�}Ø�{Ø��×�uf�×��|⌫}Û��¾�h�uf�×��|⌫�c¾�c�w
�uf�×��|⌫��{¾ f�Ö��c�ÖÛd�hØ¿��k¿h�× ��Ûx}Û�r�×��f�Ôu⌫���r fÜ� ×�|w�|c�}×�}Ûww
��}�×�u�h�×w}���}u}�Ú|�c}{×��|Â�x�k¿�xÍ××�|w�|�wwu�h��Ü�c{�cc�¾�×�|w�|�www�hf�w
��¿u�cw}���u�k¿ ��Û�×¾�|h�×u⌫�r���}Ûww��}�×�u�|�hd�r��×�i�×c�}r��×�×c�}�|¾�h�s�{u⌫�

��cr�¢r� ���×�c¿�  c�¾����¿�×���w�lsÂ�}Ü��h��u⌫c�wh�×w}���}u}�Ú|�c}{×��|Â�¾�
ÆÙ¹�|w}���}u}�Ú|�c}{×��|ÂÇ f�}�x�⌫�|×wuw�ui�cÙ¹�|}�w�xÍ×Ù¹�|}�cr¿�|c�}×���×��f}Ü��h{Ü�
c�}w}���}Ø¾�×�uf�×��|⌫��}�×�u��ÚÜ��×��x�¾�wuw�uc�}�xÍ×f¾�f�ru�hv�}c�i �VWUDWHJLF SDUWQHU�
d�hØ¿�w}���}}Ûr�w��h ��××�{�l⌦�hf��{f�r���hd�hØ¿�w}���}u⌫�{⌫s¾�c�}w}���}u}�Ú|�c}{×��|Â
�×�×�fs �k¾× c�}�}¿�hu�×{×��|Â��¿c�w�hfÂc} c�}���f}�Û�Â ��hc�|�uvÂ ��Û�}¿�hu�×{×��|Â��¿
��rf�¿�hc�wu��u�hd�hv�}c�i c�}�×�w�×�×c�}u�h�×d�hÙ¹�|xo�w�s�c�} c�}i�r}Û�w⌫|wh�×
w}���}u}�Ú|�c}{×��|Â��¿�xÍ×{Ü���k⌫Ú{�cd⌦�× ��Û��hc�|�uvÂd�hc�}Ú�Õ×�u}�Ú|�c}{×��|Â
��¿��r}�wc�wc�|�uvÂd�h�hfÂc} h�× +5,6 i⌦h�d¿�{�{⌫wuw�uu⌫�iÛk¾�|��¿w}}����st�x}Û�hfÂ���¾�×⌫�
c�}×�}Ûww��}�×�u�{��k¿�×h�×w}���}u}�Ú|�c}{×��|Â{�cd⌦�× i⌦h{⌫�¾�×Ø��cr�×��¿�c�r
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f��{i��xÍ×�|¾�h|��hu⌫�s��×�cu}�Ú|�c}{×��|Âf�}u⌫�iÛ{⌫f��{}¿��×h�×��u⌫�{¾�Ú⌫|h�s¾�×p�×ÛØ¿��k¿
�s¾f�}iÛ�d¿��ic�}u�h�×d�h�uf�×��|⌫��}�×�u�  �ÚÜ���}¿�h{��f¾��Ú��{��¿c�ws��w�f��c}��hÇ
r�h×��× c�}×�����uf�×��|⌫{�x}Û|�csÂ��¿�d¿�c�wh�×w}���}u}�Ú|�c}{×��|Â i⌦hi��xÍ×�|¾�h|��h
�ÚÜ��u⌫�iÛu���¿c�}w}���}u}�Ú|�c}{×��|Â{⌫wuw�u{�c|��hd⌦�×�×v�}c�i

��z�Ú} Ú����w�s} ��Û×�}⌫}�s×Â ���h��×u}�Ú} ������ �r¿�v�w�|f��{f¿�{f¾�d�h
}Ûww��}�×�u��¾�{⌫x}Û�|k×Â{�c{�| �k¾× k¾�|�×c�}s�rs¾��Ü����}u��hz�|�×��Ûz�|×�c
�hfÂc} k¾�|��¿�hfÂc}{⌫}Ûwwp�×d¿�{��u⌫��k¿�×c�}x}Û{����Û���f}�Û�ÂØ�d¿�{��
k¾�|�×c�}��c�x�⌫�|×f��{}¿���Ûx}Û�wc�}ÖÂ�ww 2Q�/LQH l⌦�hx}Û�|k×Â���¾�×⌫�×�{��k¿�ÚÜ��
�}¿�hf��{�r¿�x}⌫|w�×c�}�d¾hd�×u�hv�}c�i ��r{�| v}}{×�|{��cr�¢ ������ �⌦c���}Ü��h
Æwuw�ud�h�uf�×��|⌫��}�×�u��×c�}Ú�Õ×�u}�Ú|�c}{×��|ÂÇ �r|�⌦c��wuw�ud�h
�uf�×��|⌫�× � r¿�× fÜ� r¿�×c�}�⌦c��r¿�×��v�}Ö��d ��Ûr¿�×c�}Ú�Õ×�u}�Ú|�c}
{×��|Â�×�hfÂc} Ø�c�}�⌦c��wuw�ud�hc�}Ú�Õ×�u}�Ú|�c}{×��|Â�×�hfÂc} Úw�¾� c�}�k¿
f��{c¿���×¿�u�h�uf�×��|⌫ �{¾�¾�iÛ�xÍ×f�{Ú���s�}Âk¾�|��× �&%7�  c�}��×Ø¾�×�f}Ü�d¾�|
f�{Ú���s�}Â �:%7� ��Ûc�}�}⌫|×}¿�i�cf��{i}�h��{Ü�× �YLUWXDO UHDOLW\� �xÍ×�f}Ü��h{Ü�
u⌫�k¾�|��}�{�}Ü��×�w�×�×c�}�}⌫|×}¿� �ÚÜ����¿�c�ru�c�Û��Ûf��{k�×�Ô�r¿s�{f��{s¿�hc�}
u⌫�d⌦�×�|¾�c�wf��{Ú}¿�{d�h�s¾�Ûw�ff�  c�}�k¿�uf�×��|⌫��}�×�u��×�×¾�|h�×s¾�h�
{⌫�|¾�{�c{�|s��h�s¾c�}×��uf�×��|⌫��}�×�u�{��k¿�×c�}xo�w�s�h�×�u×c�}u�h�×r¿�|{Ü�
��Û�u×c�}�Ü����}�×}�x�ww�Ü�×� s��ri×c�}�k¿��}�×�u�k¾�|�×c�}s�r��×�ir¿�×
c�}w}���} }�{t⌦hc�}x}�wx}�hc}Ûw�×c�}u�h�×��¿{⌫x}Û��uv�z�Ú{�cd⌦�× �×Ü��hi�c
}Ûww��}�×�u�{⌫f��{��f�Ô�×c�}k¾�|�r�����×c�}i�r�c�w c�}×���×� ��Ûc�}���f}�Û�Â
��}�×�u� d¿�{��r¿�×u}�Ú|�c}w�ff� ��Ûd¿�{��r¿�×x}Û��uv�Ø�d�h�hfÂc} u���¿�{Ü��{⌫d¿�{��
�hfÂc}c�iÛ}¿�i�cs×��h ��Û{⌫f��{��{�}t�×c�}�d¾hd�×

i�ssz�u} �f}Ü��}}ÖÂ ��ÛfÖÛ ������ �⌦c����i�|�}Ü��h��u⌫�ÚÜ��c�}xo�}�xz�f}�p
�r|{⌫��st�x}Û�hfÂ�ÚÜ��×���×�c�|�uvÂ��Û�Ø×c�}r��×�×h�× �ÚÜ���r��x�}}f�}Ü�xËÔ��
u⌫��c�ri�cc�}×��uf�×��|⌫��}�×�u�{��k¿�xÍ×�f}Ü��h{Ü��×c�}w}���}��Ûc�}w}�c�}�×z�f}�p
�r|�k¿c�}�c�wd¿�{��i�cw�f��c}u��hz�f}�p��Û��ck×r¿�|�ww��wt�{ l⌦�hØ�c�}��i�|
�w¾h��c�xÍ× � z�f fÜ� �� �t�×z�Ú��ÛxËÔ��c�}�k¿�uf�×��|⌫��}�×�u��×�×¾�|h�×z�f}�p
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�� �×�u�hc�}xo�}�xc�}�k¿�uf�×��|⌫��}�×�u��×z�f}�p ��Û �� Ø�c}Ûuw �}�xØ�c�}�⌦c��
�r¿r�h×⌫�

r¿�×�t�×z�Ú��ÛxËÔ��c�}�k¿�uf�×��|⌫��}�×�u��×�×¾�|h�×d�h}�p Úw�¾�
}�p��¿f��{��f�Ôr¿�×�uf�×��|⌫{�cd⌦�× t⌦h�{¿�¾�iÛd�r�f�×w�f��c} �r|xËÔ����Û��x�}}f
�r¿�c¾

��� xËÔ��r¿�×w�f��c}d�h}�p �r¿�c¾ }�pd�rØ¿�w}���}r¿�×��u⌫ Ø¿�w}���}�{¾�×�i
��Û�{¾�d¿��i i⌦hu���¿d�rc�}�×�w�×�×�c⌫�|�c�wh�×r¿�××⌫�

��� xËÔ��r¿�×d¿�{��d�h}�p �r¿�c¾ xËÔ��u⌫�}�p�{¾{⌫d¿�{��Ú}¿�{���}�w}Ûww��}�×�u�
�×Ü��hi�cd�rhwx}Û{�Ö�ÚÜ��c�}�c�wd¿�{���|¾�hs¾��×Ü��h c�}�c�wd¿�{��|�h�c�w�×}�xd�hc}Ûr��
�Ú}�Û}Û�w⌫|w��}w}}Öw�hf�w��¿ cn}Û�w⌫|w�{¾k�r�i×�×c�}�xŕ�Ø|d¿�{��

��� xËÔ��r¿�×}Ûwww}�c�}�}Ü�w}���}d�h}�p �r¿�c¾ xËÔ��u⌫�}�p�{¾{⌫u��u�h�×¾×�×
�×c�}×��x�k¿��Û�{¾xo�w�s�s�{ �r|�f}hc�}�¾�×��Ô¾�×¿×�¾�iÛu��Û�}{�cc�¾�u����x �ÚÜ��
�Ú��{x}Û��uv�z�Ú

�×�u�h�×c�}xo�}�xc�}�k¿�uf�×��|⌫��}�×�u��×z�f}�p{⌫�xº��{�|c�}Ú�Õ×�c�}w}�c�}
��Ûc�}w}���}d�hz�f}�p�ww �5 fÜ� �� u⌫��r⌫|� �UHDO�WDSH UHGXFWLRQ IRUZDUG RQH�VWRS VHUYLFH�
�� u�×�r �UDSLG� �� u����u| �UXUDO FRYHUDJH� ��Û �� u�c���� �URXQG WKH FORFN�

���}�wØ�c}Ûuw�×}Û|Û|�� }�piÛ�r¿}�wx}Û�|k×Â fÜ� �� ��{�}t�c¿�dxËÔ��
r¿�×w�f��c}�×z�f}�p r¿�×c�}i�r�� c�}�}¿�hu��×fs� d��Ô��Ûc���h�i �� �Ú��{f��{��{�}t
�×c�}i�r���uf�×��|⌫��}�×�u�d�hz�f}�pu⌫���{�Û�{ ��Û �� �Ú��{x}Û��uv�z�Ú�×c�}×�
w}�c�}d�hz�f}�p�¾�x}Ûk�k× �s¾��iiÛt�ci�c�rr¿�|hwx}Û{�Ö c�}c��×r������Ûc�|�uvÂ
d�hc�}×�{�s}c�}�xxo�w�s�u⌫���{�Û�{ ��Ûc�}�}¿�hf��{�d¿��i}Û��¾�h�×¾�|h�×u⌫��c⌫�|�d¿�h
��Ûc�}�c¿�dcn}Û�w⌫|wu⌫��c⌫�|�d¿�hu��h�{r
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��  c}�w�×�f��{f�r

i�cc�}uwu�×�}}Öc}}{u⌫��c⌫�|�d¿�hd¿�hs¿× Úw�¾� c�}w}���}}Ûww��}�×�u����}�w
h�×u}�Ú|�c}{×��|Â�×�hfÂc}z�f}�p��Ûz�f��ck×iÛc¾���¿�c�rx}Û��uv�z�Ú��Ûx}Û��uv�Ø�
d⌦�×�|¾�c�wxËii�|u⌫���f�Ô �r¿�c¾ c�}|�{}�wu⌫�iÛ×�}Ûww�x�k¿ c�}×���}Ûd�h +5,6 �xr��×�×c�}
s�{z�}c�id�hh�×u}�Ú|�c}{×��|Â�×�s¾�Û}Ûr�w }�{t⌦hw}�wud�h�hfÂc}u⌫��×�w�×�×
c�}r��×�×c�} l⌦�hf��{��{Ú�×vÂd�h�×�f�rx}�cos�{�Ø×z�Úu⌫� �

 

การพฒันาระบบ 
 การวางแผนระบบสารสนเทศ 

 การพฒันาระบบสารสนเทศ 

 การนําระบบไปใช 
 การบํารุงรกัษา 

บรบิทองคกรท่ีสนับสนุน HRIS 
 การสนับสนุนจากผูบริหารระดบัสงู 
 การสนับสนุนจากหนวยงาน IS ใน

องคกร 

 การยอมรับ HRIS ของผูบริหาร

ทรพัยากรมนุษย 

 การยอมรับการใชคอมพวิเตอรและ 
IS ในงาน HR  ของพนักงาน HR 

 ระดับความรู การใชคอมพวิเตอร 
และ IS  ของพนักงานในฝาย HR 

 การฝกอบรมโปรแกรม HRIS ใหกบั

พนกังาน

ประสิทธผิลตามเปาหมาย 
ในเชิงบรหิาร HRIS 

 องคกรมีขอมูล HR เปนระเบียบและ

ชัดเจน 

 ปรับขอมูลเปนปจจุบันไดตลอดเวลา 
 กระบวนการทํางานของฝาย HR งาย

และสะดวก 

 ยกระดบัการทํางานเปนระบบอัตโนมัต ิ

 ปรับปรงุประสทิธิภาพการบริหารงาน 

 พนักงานเขาถงึขอมูลไดงาย 

 เปาหมายของกจิกรรม HR บรรลผุล 

 เพิม่บทบาท HR ใหเปนผูรวมกาํหนด

กลยทุธองคกร 

 เพิม่ความสามารถเชิงการแขงขัน 

 

ประสิทธิภาพในการทํางาน 
 รวดเรว็ 
 ทันสมัย 
 เปนระบบ 

 ประเมินได 
 ลดเอกสาร 
 ลดเวลาทํางาน 

 ลดคาใชจาย 

หนาท่ีของ HRIS 
 
 

DSS/EIS  ตดัสนิใจ 
 
MIS         จัดการ 
                 สารสนเทศ 
EDP/ 
TPS  ขอมูลอิเลก็ทรอนิกส 

�Ø×z�Úu⌫� � c}�w�×�f�r� c�}w}���}��}�×�u��ÚÜ��h�×u}�Ú|�c}{×��|Â
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�� }Û�w⌫|w��v⌫��i�|
��� x}Ûk�c}��Ûc�¾�{s���|¾�h

��  x}Ûk�c}�xº��{�| x}Ûc�wr¿�| � c�¾�{ i�×�× ��� �hfÂc} fÜ� �hfÂc}
z�f}�p}Ûr�wc}{ ��� �hfÂc} ��Û�hfÂc}z�f��ck× �r|c��×ri�ci�×�×w}���uu⌫�iruÛ�w⌫|×
�×s��r���cu}�Ú|Â��¾hx}Û�u��u|��Ûs��r���cu}�Ú|Â 0$, i�×�× ��� w}���u

��  c�}c��×rd×�rc�¾�{s���|¾�h c��×rd×�rc�¾�{s���|¾�h�r|�k¿��s} <DPDQH
�×}Ûr�wf��{�kÜ��{��× }¿�|�Û �� �r¿d×�rc�¾�{s���|¾�h ��� �hfÂc}s���|¾�h

��  c�}�¾�{s���|¾�h
��� c��×r��r�¾�×d�hc�¾�{s���|¾�hi��×cs�{��r�¾�×{�c×¿�|d�hi�×�×

x}Ûk�c}u⌫� �xÍ×s���|¾�h l⌦� h{⌫�hfÂc}�×s��r���cu}�Ú|Â��¾hx}Û�u��u|{�cu⌫���r
}�h�h{�fÜ��hfÂc}z�f}�p ��Û×¿�|u⌫���rfÜ�w}���u�×s��r���cu}�Ú|Â 0$,

��� c�}�¾�{s���|¾�h�hfÂc}z�f��ck×�k¿��v⌫c�}�¾�{�|¾�hh¾�| �r|i�ru�
�{�|��dc�c�w}�|kÜ��w}���u�×s��r���cu}�Ú|Â��¾hx}Û�u��u|��Ûs��r���cu}�Ú|Â 0$,
�}⌫|hs�{��r�w ��Û�¾�{�r|�k¿f¾�Ú���|�u¾�c�w � �¾�{�r¿�hfÂc}�×s��r���cu}�Ú|Â��¾hx}Û�u��u|
i�×�× ��� �hfÂc} w}���u�×s��r���cu}�Ú|Â 0$, i�×�× �� �hfÂc} ��Û�×¾�|h�×z�f}�p
}Ûr�wc}{ i�×�× �� �hfÂc}

�� ��Ü�c�hfÂc}z�f}�pu⌫�×�}Ûww�uf�×��|⌫��}�×�u��x�k¿u���u��h�hfÂc}
��Û�×�Ô�s��¿��{z��ÖÂ�i�Û�⌦cc�}r��×�×h�×u⌫��c⌫�|�d¿�hc�wc�}×�}Ûww�uf�×��|⌫��}�×�u�
�x�k¿�×h�×u}�Ú|�c}{×��|Â i�×�× � �hfÂc} r�h×⌫�

��� ��×�ch�×fÖÛc}}{c�}d¿�}�kc�}Ú��}Ü�× �c�Ú�� Ø¿�Ú�Õ×� Æ�x}�c}{
}Ûww��}�×�u�u}�Ú|�c}{×��|Â}Ûr�wc}{Ç �'HSDUWPHQW 3HUVRQQHO ,QIRUPDWLRQ 6\VWHP�
'3,6� ��¿�¾�×}�kc�}×��xx}�w�k¿�×�hfÂc}

��� ��×�ch�×fÖÛc}}{c�}Ú�Õ×�}Ûww}�kc�} �cÚ}�� �×¾�|h�×Ú�Õ×�
}Ûww}�kc�} ��Û×�×�|w�| H�*RYHUQPHQW �d¿�{��k¿�×�×¾�|h�×}�kc�} Ú}¿�{u��h�×�w�×�×
��¿�k¿}Ûww 2IILFH $XWRPDWLRQ �×�¾�× %DFN 2IILFH �r¿�c¾ }Ûwwf��h }Ûwww�Ôk⌫ }Ûww��}w}}Ö
}ÛwwÚ��r� ��Û}Ûwww}���}h�×w�ff�
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��� c}{�}}Ú�c} c}Ûu}�hc�}f��h �×¾�|h�×z�f}�pu⌫�x}Û�wØ����}�i
�×c�}×�}Ûww�uf�×��|⌫��}�×�u��x�k¿u��h�¾�×u⌫��xÍ× )URQW 2IILFH ��Û %DFN 2IILFH

��� c}{c�}�×�u�u��} c�hw�Ôk�c�}u��}��h��r c}Ûu}�hc����{
�×¾�|h�×u��}u⌫�×�}Ûww�uf�×��|⌫��}�×�u�{��k¿�×h�×u}�Ú|�c}{×��|Â��Ûh�×w}�c�}

��� c}Ûu}�h�uf�×��|⌫��}�×�u���Ûc�}�Ü����} �×¾�|h�×}�kc�}r¿�×
�uf�×��|⌫��}�×�u�d�hx}Û�u��u|

�� ��Ü�c�hfÂc}z�f��ck×u⌫�{⌫c�}×�}Ûww�uf�×��|⌫��}�×�u��x�k¿ u���u��h�hfÂc}
l⌦�h�xÍ×�hfÂc}k��××�d�hx}Û�u���Û�×�Ô�s��¿��{z��ÖÂ�i�Û�⌦cc�}r��×�×h�×u⌫��c⌫�|�d¿�hc�wc�}×�
}Ûww�uf�×��|⌫��}�×�u��x�k¿�×h�×u}�Ú|�c}{×��|Â i�×�× � �hfÂc} r�h×⌫�

��� w}���u xsu� i�c�r �{��k×�
��� w}���u x�×l⌫�{×sÂ�u| i�c�r �{��k×�
��� w}���u �k��Â��¾hx}Û�u��u| i�c�r

��� ��v⌫c�}�c�w}�w}�{d¿�{��
�� c�}�c�wd¿�{��xp{z�{�

��� c�}��}�i�r|�k¿�ww��wt�{
� Ø¿���i�|s�rs¾�u�h�u}��ÚuÂ��Û�⌫�{�Â�x|�hØ¿���×�|c�}�Ø¿�i�rc�}

Ù¹�|w}���}h�×w�ff��Ù¹�|u}�Ú|�c}{×��|Â ��¿��s¾kÜ��s���×¾h��ÛÙ¹�|u⌫��hfÂc}c��×rd�h
�hfÂc}z�f}�pu⌫��xÍ×c�¾�{s���|¾�h �ÚÜ��d�f��{}¾�{{Ü��×c�}s�w�ww��wt�{ �r|�v�w�|t⌦h
��st�x}Û�hfÂ��Û��v⌫c�}��i�|��¿�×¾�|h�×�d¿��i �{Ü���r¿}�wc�}s�w}�w��¿� i⌦h�¾h�ww��wt�{�x��¿
u��hu�h�x}�Ö⌫|Â��Û�⌫�{�Â }�{u��hr��×�×c�}�k¾×�r⌫|�c�×�×�hfÂc}z�f��ck×

� z�|���hi�c�¾h�ww��wt�{�x��¿�x}Û{�Ö � ��xr��Â {⌫�ww
��wt�{s�wc��w{�w�h�¾�× Ø¿���i�|i⌦hs�rs�{u�h�u}��ÚuÂ��Û�⌫�{�Â }Û|Û�����×c�}i�r�c�w
d¿�{��u��h���× � �rÜ�× � ��xr��Â }Û��¾�h�rÜ�×{⌫×�f{ É {�t�×�|× ����

� �r¿}�w�ww��wt�{c��wfÜ×{�u��h���× i�×�× ��� jw�w �r|�xÍ×d�hz�f}�p
i�×�× �� jw�w ��Ûd�hz�f��ck× i�×�× ��� jw�w f�r�xÍ×}¿�|�Û ����
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��� c�}��{z��ÖÂ�i�Û�⌦c
Ø¿���i�|��{z��ÖÂ�i�Û�⌦cØ¿�w}���}i�c�×¾�|h�×u}�Ú|�c}{×��|Âd�h

�hfÂc}z�f}�p��Ûz�f��ck× i�×�× � �hfÂc} �r|�k¿�ww��{z��ÖÂ�ww{⌫�f}h�}¿�h �z�fØ×�c
�� r�h×⌫�

 � �hfÂc}z�f}�p
��� ��×�ch�×fÖÛc}}{c�}d¿�}�kc�}Ú��}Ü�× �c�Ú��
��� ��×�ch�×fÖÛc}}{c�}Ú�Õ×�}Ûww}�kc�} �cÚ}��
��� c}{�}}Ú�c}  c}Ûu}�hc�}f��h
��� c}{c�}�×�u�u��} c�hw�Ôk�c�}u��}��h��r
      c}Ûu}�hc����{
��� c}Ûu}�h�uf�×��|⌫��}�×�u���Ûc�}�Ü����}

 � �hfÂc}z�f��ck×
��� w}���u xsu� i�c�r �{��k×�
��� w}���u x�×l⌫�{×sÂ�u| i�c�r �{��k×�
��� w}���u �k��Â��¾hx}Û�u��u| i�c�r

�� c�}�c�wd¿�{��u�s�|z�{�
c�}�c�wd¿�{��u�s�|z�{��xÍ×c�}�⌦c��f¿×f�¿�d¿�{����c��}��Ûh�×��i�|s¾�h �

u⌫�{⌫f��{��{Ú�×vÂc�wc�}�⌦c�� i�c�¿�h�{�r��Û���w�lsÂs¾�h �

��� c�}���f}�Û�Âd¿�{��
�� u�c�}x}Û{��Ø�d¿�{��i�c�ww��wt�{ �h}��� s}�i��w}��� xº�×d¿�{��

���f}�Û�Â�d¿��f}Ü��hf�{Ú���s�}Â ��Û���f}�Û�Âd¿�{���r|�k¿�x}�c}{���f}�Û�Âr¿�×��hf{���s}Â
�� �k¿�t�s��k�hÚ}}Ö×� ��Ûc�}�ic�ih��s}��¾�×}¿�|�Û f¾��j�⌫�| ��Û

f¾��w⌫�|h�w×{�s}p�×
�� �k¿�t�s����f}�Û�ÂxËii�| �IDFWRU DQDO\VLV� �ÚÜ���rs���x}��¿�r¿xËii�|

u⌫���f�Ô�×c�}w}���}i�rc�}c�}×� +5,6 {��k¿�×�hfÂc} c�}×� +5,6 0RGXOH {��k¿�×c�ic}}{
h�×u}�Ú|�c}{×��|Â�×�s¾�Û}Ûr�w f��{f�r���×�c⌫�|�c�wc�}|�{}�w��Ûc�}r��×�×c�}×� +5,6
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{��k¿�×h�×u}�Ú|�c}{×��|Âd�h�hfÂc} Ø�c}Ûuwi�cc�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â
��Ûc�}Ú�Õ×� +5,6 �×�hfÂc}

�� �k¿�t�s����f}�Û�Âi��×cc�¾�{ �GLVFULPLQDQW DQDO\VLV� �ÚÜ��Ú�i�}Ö��¾�
s���x}���}Û�rw¿�hu⌫��xÍ×s���x}��f�Ô�×c�}�w¾hc�¾�{�{¾x}Û�wØ����}�i ��Ûx}Û�wØ����}�i

�� Ø�c�}��i�|

c�}w}���}i�rc�}�×c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â

��� c�}×� +5,6 {��k¿�×�hfÂc} ��}�x�z�x}�|Ø�i�cc}Ö⌫�⌦c���
   ��  �hfÂc}z�f}�p

��×�ch�× c�Ú� tÜ��xÍ×�×¾�|h�×���cu⌫�Ú�Õ×�}Ûww�uf�×��|⌫��}�×�u��ÚÜ���k¿�×
h�×u}�Ú|�c}{×��|Â��¿c�w�¾�×}�kc�}s¾�h � �r|Ú�Õ×��x}�c}{ '3,6 d⌦�×{��xÍ×�f}Ü��h{Ü�
k¾�|w}���}i�rc�}d¿�}�kc�}��Û��ci¿�hx}Ûi�}Ûr�wc}{ }�{u��h�×�w�×�×c�}xo�w�s�h�×x}Ûi���×
d�hc}{ r¿�×h�×c�}�i¿��×¿�u⌫���Ûc�}i¾�|�h�×�rÜ�× �ÚÜ����¿{⌫}Ûww��}�×�u�u}�Ú|�c}w�ff�
�+XPDQ 5HVRXUFH ,QIRUPDWLRQ 6\VWHP� +5,6� �k¿�xÍ×p�×�×c�}��h�Ø×��Ûw}���}h�×
u}�Ú|�c}w�ff�d�h�¾�×}�kc�} }�{u��hÚ�Õ×� +5,6 u⌫�{⌫{�s}p�×��Û��{�}t��c�x�⌫�|×
d¿�{��}Û��¾�h�×¾�|h�× }Ûww '3,6 �}��{Ú�Õ×�s��h�s¾xµ Ú��� ���� i×�r¿ '3,6 ���}Âk��× ���
�{Ü��xµ Ú��� ���� s¾�{��×xµ Ú��� ���� ��×�ch�× c�Ú� �r|f��{}¾�{{Ü�}Û��¾�h��×�cw}���}
c��h��Û��×|Â�uf�×��|⌫��}�×�u���Ûc�}�Ü����}�r¿}¾�{c�×���f}�Û�Â��c�ww '3,6 ���}Âk��× �
��ÛÚ�Õ×�}Ûww��¿���}�i�×xµ Ú��� ���� �r|�x�⌫�|×kÜ���xÍ× Æ�x}�c}{}Ûww��}�×�u�
u}�Ú|�c}w�ff�}Ûr�wc}{Ç �}��{�Ø|�Ú}¾i�rÙ¶c�w}{��¿�¾�×}�kc�}�×xµ Ú��� ���� ��Û�{Ü����×u⌫�
� {⌫×�f{ ���� fÖÛ}�p{×s}⌫{⌫{s����×k�wc�w}Ûww '3,6 ���}Âk��× ��� u⌫���×�ch�× c�Ú�
��×���Û×��xx}�w�k¿c�wu�c�¾�×}�kc�} f�Ö�{w�s�d�h}Ûww×⌫�fÜ���{�}t�k¿�r¿u��h�×��c�ÖÛ
6WDQG�DORQH �}Ü�}Ûww�f}Ü�d¾�| �QHWZRUN� }�{t⌦h��{�}t�k¿c�w�x}�c}{}Ûwwp�×d¿�{����{Ú�×vÂ
�5HODWLRQDO 'DWD %DVH 0DQDJHPHQW 6\VWHP� 5'%06� xËii�w�×}Ûww '3,6 d�h��×�ch�×
c�Ú� Ú�Õ×��xi×t⌦h���}Âk��× ���
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'3,6 k¾�|�×c�}w}���}i�rc�}h�×u}�Ú|�c}{×��|Â�×�s¾�Û}Ûr�w �×}Ûr�wf�wf�{
i�rc�}  Ø¿�w}���}}Ûr�wc��h��{�}t�}⌫|cr�}�|�Û��⌫|rd¿�{��w�f��c}��Ûr⌦h��}�×�u�
r�hc�¾���x�k¿�×c�}��h�Ø×���f}�Û�Âd¿�{���ÚÜ��x}Û�{�×f¾���Ûw�}Ö�c�}d¿�{�� }Ûr�wxo�w�s�c�}
�i¿��×¿�u⌫��×�×¾�|h�×c�}�i¿��×¿�u⌫���{�}tu�h�×x}Ûi�Ø¾�×}Ûww�r¿ �k¾× c�}��cf����h
w}}i��s¾hs��h c�}��×�|¿�| c�}��ci�c}�kc�} c�}�x�⌫�|×�x�hx}Û��s� d¿�{���f}Ü��h}�k���}�|�z}ÖÂ
c�}�⌦c��Ù¶c�w}{r�h�×  f��{��{�}tÚ����  }Ûr�wd¿�}�kc�}��{�}ts}�i��w��Ûr�}�|�Û��⌫|r
u⌫��c⌫�|�c�wd¿�{��s×��h�r¿ �¾�×c�}×� '3,6 {��k¿�×h�×�k�hc�|�uvÂ��{�}tk¾�|Ø¿�w}���}
�×c�}�s}⌫|{c���hf× Ú�Õ×�w�ff� ��Û��h�Ø×c�}�Üwu�rs���×¾h

x}Û��uv�Ø�u⌫��c�rd⌦�×i�cc�}×� '3,6 {��k¿�×}Ûwwc�}�}}�� ��×�ch�× c�Ú�  {⌫}Ûww
H�5HFUXLW �×c�}}�w�{�f}�d¿�}�w}�kc�} }Ûwwc�}Ú�Õ×� ��×�ch�× c�Ú� {⌫}Ûww
��}�×�u�u⌫��c�w}�w}�{d¿�{���c⌫�|�c�wc�}Ù¶c�w}{ }Ûwwc�}}�c�� {⌫}Ûww��}�×�u�
u⌫��c�w}�w}�{d¿�{���×c�}w}���}i�rc�} �×c�}�sÜ�×�c⌫�|�c�wc�}��Ü��×}Ûr�wf�wu��hk¾�hs¿×
��Ûk¾�hx��| c�}��¿f��{r⌫f��{k�w ��Ûc�}�}⌫|h}Ûr�w������ }Ûwwc�}��¿x}Û�|k×Â
{⌫}Ûww��}�×�u�u⌫� ��Ü�cw�ff�u⌫��×�w�×�×c�}w}���}Ø�c�}u�h�× �SHUIRUPDQFH
PDQDJHPHQW�

×�c��×Ü�i�cc�}×��x}�c}{ '3,6 d�h��×�ch�× c�Ú��x�k¿r��×�×c�}��¿�
w�h�×¾�|}�kc�}u⌫� �xÍ×c}Ö⌫�⌦c����Ûc�¾�{s���|¾�h�k¿��v⌫c�}Ú�Õ×� +5,6 d⌦�×��h
�r|x}�wx}�hd¿�Ø�rÚ��ru⌫�{⌫i�c '3,6 }�{t⌦hi¿�hØ¿��k⌫�|�k�Ôi�cz�|×�c�d¿�{�Ú�Õ×�}Ûww��¿
s���|¾�h�k¾×  �� c}{�}}Ú�c}×� '3,6 {�Ú�Õ×�s��h�s¾c¾�×xµ Ú��� ���� �ÚÜ����¿}Ûww
��{�}tu�h�×�×}Ûr�ww�ff��r¿ dÖÛ�r⌫|�c�×c}{�}}Ú�c}Ú�Õ×�}Ûwwd�hc}{��hi×
��{�}tc��×rs���×¾h��Û�k¿�xÍ×d¿�{�� �×c�}Ú�Õ×���×�|¿�|�r¿ c}{�}}Ú�c}×� +5,6
{�k¾�|r��×�×h�×��Ûs�r��×�i�×}Ûr�wxo�w�s�c�} u���¿�i¿��×¿�u⌫���{�}t�k¿h�×��Û�c¿�dd¿�{��
�¾�×s���r¿r¿�|s×��h �(PSOR\HH 6HOI 6HUYLFH� (66� ��Û�i¿��×¿�u⌫���{�}t}¿��r¿s��h�s¾��×�}c
u⌫��d¿�{�u�h�×�¾�s×��hiÛ�r¿}�ww���×�i�w�×�Ôi�×�×�u¾��r�{Ü���c�⌫|Ö��|� �×}Ûr�wc�|�uvÂ +5,6
k¾�|��¿Ø¿�w}���}}Ûr�w��hs�r��×�i�×c�}�|c|¿�|s���×¾h�r¿    �� ��×�ch�× cÚ}� �k¿��v⌫c�}i¿�h
��×|Â�uf�×��|⌫�����cu}�×�c�Â��Ûf�{Ú���s�}Â��¾hk�s� �1(&7(&� {��xÍ×Ø¿��d⌫|×�x}�c}{
��}�×�u���¿ �r|�{¾�r¿{¾�h�×¿×�ÚÜ��×�{��k¿�×h�×u}�Ú|�c}{×��|Â�xÍ×���c �×Ü��hi�c



28 °“√®—¥°“√¿“§√—∞·≈–¿“§‡Õ°™π

�hfÂc}{⌫d×�r���c{�c �s¾{¾�h�×¿××�{��k¿�×�}Ü��h�Ü�×u⌫���f�Ôs¾��hfÂc} +5,6 k¾�|�×c�}
r��×�×h�×��Ûs�r��×�i�×}Ûr�wxo�w�s�c�}��Û}Ûr�wc�}f�wf�{i�rc�} �r|k¾�|�rx}�{�Ö
c}Ûr�� ��Ûk¾�|��¿c�}i�r�c�wd¿�{��{⌫x}Û��uv�z�Ú|��hd⌦�× }�{t⌦hk¾�|�s}⌫|{d¿�{���ÚÜ��
x}Ûc�wc�}s�r��×�i��¿c�wØ¿�w}���}}Ûr�w��h ��Û �� c}{c�}�×�u�u��} �k¿u��h��v⌫i¿�h
w}���uØ¿��k⌫�|�k�Ôi�cz�|×�c�d¿�{�i�ru�}Ûwwc�}f�wf�{w�hf�ww�Ôk� }�{u��hÚ�Õ×���Û
w}���}i�rc�}}Ûww��}�×�u��ÚÜ��c�}w}���} �0,6� d⌦�×��h �r|Ú�Õ×�s¾�|�rw×Ø��sz�ÖqÂu⌫��xÍ×
d�hw}���u 2UDFOH }Ûww�uf�×��|⌫��}�×�u�r�hc�¾��k¾�|�×�w�×�×c�}u�h�×��¿c�wc}{c�}
�×�u�u��}u��h�×}Ûr�wxo�w�s�c�}��Û}Ûr�wc�}f�wf�{c�}i�rc�} �r|k¾�|�rx}�{�Ö
c�}�k¿c}Ûr�� u���¿d¿�{��t�c�c�w��¿�|¾�h�xÍ×}Ûww �}⌫|c�k¿�r¿h¾�| ��Ûi�r�¾h��¿Ø¿�w�hf�ww�Ôk�
�r¿�|¾�h}�r�}�� �Ú��{x}Û��uv�z�Ú�×c�}w}���}i�rc�}d¿�{�� }�{u��hk¾�|�×c�}�s}⌫|{
d¿�{���ÚÜ��x}Ûc�wc�}s�r��×�i�×}Ûr�wc�|�uvÂ �'66� d�hØ¿�w�hf�ww�Ôk��r¿�xÍ×�|¾�hr⌫
���}�w�hfÂc}��{¾r�h�k¾×c}Ûu}�h�uf�×��|⌫��}�×�u���Ûc�}�Ü����}|�h�|¾�}Û��¾�hc�}��h�Ø×�ÚÜ��×�
+5,6 {��k¿h�×�r|c��×r�xÍ×�Ø×�{¾wu c�}w}���}h�×w�ff�d�h�hfÂc}dÖÛ×⌫��k¿��v⌫c�}Ú�Õ×�
�x}�c}{���}�w�k¿h�×��h�×}�x�ww 0RGXOH s¾�h� �k¾× �x}�c}{d¿�{��c�}Ú�Õ×���ÛÙ¶c�w}{
�x}�c}{d¿�{���f}Ü��h}�k|Â���}�|�z}ÖÂ �x}�c}{ (⌧FHO �×h�× c�Ú� � �xÍ×s¿×

�hfÂc}z�f}�pu⌫� �xÍ×c}Ö⌫�⌦c����Ûc�¾�{s���|¾�h�¾�×��Ô¾×� '3,6�+5,6
�x�k¿�×c�ic}}{c�}w}���}u}�Ú|�c}{×��|Â �+XPDQ 5HVRXUFH 0DQDJHPHQW� +50� �r¿�c¾
}Ûwwd¿�{�� }Ûwwd¿�{��w�ff� c�}w}}i� �s¾hs��h �|c|¿�| }Ûwwc�}�}}��w�ff� }Ûww�h�×�rÜ�×
}Ûww��×�| }Ûww�f}Ü��h}�k���}�|�z}ÖÂ }Ûwwc�}Ù¶c�w}{ ×�ci�c×⌫�c}{�}}Ú�c}c���h
�|¾��×}Û��¾�h c�}��h�Ø×r��×�×c�}Ú�Õ×�}Ûww�Üwu�rs���×¾h �&DUHHU 3DWK�6XFFHVVLRQ
3ODQ� �r|�kÜ��{�|ht⌦hc�}Ù¶c�w}{��Ûx}Û��s�c�}�⌦c���ÚÜ��c�}��h�Ø×

�� �hfÂc}z�f��ck×
w}���u xsu� i�c�r �{��k×� Ú�Õ×���}�×�u�{��k¿u��h}Ûwwh�×s��h�s¾xµ Ú���

���� �r|×�}Ûww 6$3 {��k¿�×h�×Ú�Õ×�u}�Ú|�c}{×��|Â ��Û×�}Ûww 2UDFOH
{��k¿�×}Ûwwv�}c�i�Ü�×� ��Û�{Ü��xµ Ú��� ��������� �r¿�x�⌫�|×{��k¿}Ûww 6$3 �×u�c}Ûwwh�×
d�h�hfÂc} }Ûww 6$3 u⌫�×�{��k¿c�wh�×u}�Ú|�c}{×��|Â �r¿�c¾ c�}�|c|¿�| s���×¾h
��Ûc�}i¾�|�h�×�rÜ�× �xÍ×s¿× ×�ci�c×⌫�|�h{⌫}Ûww &2$&+ l⌦�h�xÍ×}Ûwwu⌫�u��×¿�u⌫�
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�c⌫�|�c�wc�}w}���}Ø�c�}xo�w�s�h�× �SHUIRUPDQFH PDQDJHPHQW� ��Ûc�}w}���}�{}}t×Û
Ú×�ch�× �FRPSHWHQF\ PDQDJHPHQW� �k¾× c�}s��h�Ø×h�×x}Ûi�xµ c�}x}Û�{�×��c|z�Ú
d�hÚ×�ch�× �xÍ×s¿× l⌦�h�xÍ×}Ûwwu⌫��kÜ��{�|hc�w}Ûww 6$3 �r|Ø���ÚvÂu⌫��r¿i�c}Ûww &2$&+
iÛt�c�c�w��¿�×}Ûww 6$3 s¾��x w}���u xsu� i�c�r �{��k×� |�h{⌫}Ûww (PSOR\HH 6HOI 6HUYLFH
�(66� �ÚÜ����¿w�f��c}u�cf×�r¿�k¿h�×c�wd¿�{��d�hs����h �k¾× c�}��h�× c�}�w�cf¾��k¿i¾�|�
f¾�}�c��Ú|�w�� �f¾��r�×u�h c�}i�rlÜ�� c�}�w�cd�h �}hh�×��{Ú�×vÂ ��� �r|Ú×�ch�×
��{�}t�d¿��¾�}Ûww�r¿�r|Ø¾�×�×¿�i�f�{Ú���s�}Â �r|w}���uiÛ{⌫�⌫�{�Â�¾�×s��d�hw}���u��¿�k¿

+5,6 k¾�|�×c�}r��×�×h�×��Ûs�r��×�i�×}Ûr�wxo�w�s�c�}i×t⌦h}Ûr�ww}���}
d�hw}���u�r¿ �r|k¾�|�rx}�{�Öc}Ûr�� s}�i��wd¿�{�� ��Û�c�wd¿�{���r¿�|¾�h{⌫x}Û��uv�z�Ú
l⌦�hk¾�|�rd��×s�×�×c�}u�h�×

w}���u x�×l⌫�{×sÂ�u| i�c�r �{��k×� �}��{�f}hc�} &HPHQWKDL H�+5
r¿�|c�}×�l�yuÂ��}Âw}���}h�×w�ff�u⌫�{⌫x}Û��uv�z�Ú��h{��k¿�×u�c}Ûwwh�× �ÚÜ��Ú�Õ×�
c�}�k¿d¿�{��r¿�×c�}w}���}h�×w�ff���¿{⌫f��{}�r�}�� �{¾×|� ��Û�rd��×s�×u�h�×
�r|�jÚ�Ûh�×r¿�×��c��} }�{t⌦h×�}Ûww{��k¿�ÚÜ����×�|f��{�Ûr�c��¿c�wÚ×�ch�×��¿��{�}t
�k¿d¿�{����Û�c¿�dd¿�{���¾�×s���r¿r¿�|s×��h u���¿�r��r�¾�×c�}u�h�×x}Ûi���Û�Ú��{
��r�¾�×c�}u�h�×r¿�×c�|�uvÂd�h�hfÂc}�Ú��{d⌦�×

�k¾×�r⌫|�c�ww}���u �k��Â��¾hx}Û�u��u| i�c�r u⌫���Ü�c�k¿}Ûww 6$3
{�r��×�×c�} �×Ü��hi�c{⌫ 0RGXOH d�hh�×u}�Ú|�c}{×��|Âu⌫���{�}t�kÜ��{}Ûwws¾�h � t⌦hc�×�r¿
�k¾× }Ûwwc�}�h�× }Ûwwc�}i�r�¾h }Ûwwc�}i�rlÜ�� �xÍ×s¿× +5,6 d�hw}���u �k��Â��¾hx}Û�u��u|
i�c�r t�cÚ�Õ×�d⌦�×   �×xµ Ú��� ���� ��Û�}��{�k¿f}��h�}c�×xµ Ú��� ���� �× � x}Û�u� fÜ�
�¾�hch��Û{����l⌫|  }Ûwwr�hc�¾��k¾�|��¿Ú×�ch�×d�hw}���u�k¿w}�c�} (66 �ÚÜ����Ú�c}¿�× ��c�i
��x¹�| ��Û}�w�w}�w}�h�h�×�rÜ�× }�{u��hk¾�|Ø¿�w}���}}Ûr�w��hs�r��×�i�×}Ûr�wc�|�uvÂ �k¾×
c�}�s}⌫|{c�}��Ø¿�w}���}f×��{¾�u×f×�c¾� �xÍ×s¿×

i�cc�}×� +5,6 {��k¿�×�hfÂc}d�hu��hz�f}�p��Ûz�f��ck×d¿�hs¿×
��rf�¿�hc�wØ�c�}�⌦c��d�h 7\VRQ DQG )HOO ������ u⌫�c�¾���¾� c�}�k¿ ,6 �×xËii�w�×{⌫
f��{c¿���×¿�{�cd⌦�× ��Ûu���¿�hfÂc}�k¿�×h�×�k�hc�|�uvÂ{�cd⌦�× �r|k¾�|s�r��×�i�×
}Ûr�wxo�w�s�c�} �7UDQVDFWLRQ 3URFHVVLQJ 6\VWHP� 736� k¾�|s�r��×�i�×�}Ü��h
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c�}f�wf�{c�}i�rc�} �0DQDJHPHQW &RQWURO 'HFLVLRQV� ��Ûk¾�|s�r��×�i�k�hc�|�uvÂ }�{t⌦h
�×xËÔ��u⌫�|�hf��{�f}Ü� �6WUDWHJLF ,QIRUPDWLRQ 6\VWHP� 6,6�

��� c�}w}���}i�rc�}�×c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â
c�}w}���}i�rc�}�ÚÜ��×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Âd�h�hfÂc}z�f}�p

��Ûz�f��ck×�r|�x}⌫|w�u⌫|w�}�x�r¿r�h×⌫�

s�}�hu⌫� �� c�}w}���}i�rc�}�×c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â
z�f}�p                                                 z�f��ck×

c�}×� +5,6 {��k¿
��c�}×���ÛÚ�Õ×� +5,6 {��k¿�×�hfÂc}�¾�×��Ô¾

�c�ri�cf��{}¾�{{Ü�}Û��¾�h�×¾�|h�×�uf�×��|⌫
��}�×�u� ��Û �×¾�|h�×u}�Ú|�c}{×��|Â

��c�}Ú�Õ×� +5,6 s��h�s¾c�}��h�Ø× c�}��h}Ûww
i×t⌦hc�}�k¿h�× �k¿}Û|Û�����¾�×��Ô¾x}Û{�Ö ��� xµ

��c�}�k¿����d�h�hfÂc}c�wc�}��h�Ø××� +5,6 {��k¿
�×h�×u}�Ú|�c}{×��|Â�|¾��×k¾�h}¿�|�Û ��� d�h����
u�h�×u��h�{r

��c�}��h�Ø×c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â
d�h�hfÂc}z�f}�p}Ûw��¾��xÍ×c�}��h�Ø×u�h�×
}¾�{c�×}Û��¾�h��hÙ¹�| fÜ� Ù¹�|u}�Ú|�c}{×��|Â
��Û Ù¹�|�uf�×��|⌫��}�×�u�

���×¾�|h�×}�wØ�rk�w�c⌫�|�c�wc�}xo�w�s�h�× ��Û
c�}r���}�c��+5,6 �r¿�c¾ Ù¹�|�uf�×��|⌫��}�×�u�
��Û Ù¹�|u}�Ú|�c}{×��|Â l⌦�hr���}Ûww}¾�{c�×

��Ø¿���×�|c�}�Ø¿�i�rc�}Ù¹�|�uf�×��|⌫��}�×�u�
��Û Ø¿���×�|c�}�Ø¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â
{⌫�¾�×}¾�{�×c�}��h�Ø×c�|�uvÂd�h�hfÂc}

��hwx}Û{�Ö�×c�}Ú�Õ×� +5,6 �¾�×��Ô¾{�i�c
Ù¹�|�uf�×��|⌫��}�×�u� }�h�h{�{�i�cÙ¹�|
u}�Ú|�c}{×��|Â

��l�yuÂ��}Â +5,6 u⌫�×�{��k¿�|¾��×f��{}�wØ�rk�w
}¾�{c�×d�hu��h��hÙ¹�| fÜ� Ù¹�|�uf�×��|⌫��}�×�u�
��ÛÙ¹�|u}�Ú|�c}{×��|Â

c�}×� +5,6 {��k¿
� c�}×���ÛÚ�Õ×� +5,6 {��k¿�×�hfÂc}�¾�×��Ô¾

�c�ri�cf��{}¾�{{Ü�}Û��¾�h�×¾�|h�×�uf�×��|⌫
��}�×�u� ��Û �×¾�|h�×u}�Ú|�c}{×��|Â

�� c�}Ú�Õ×� +5,6 s��h�s¾c�}��h�Ø× c�}��h}Ûww
i×t⌦hc�}�k¿h�×�k¿}Û|Û�����¾�×��Ô¾x}Û{�Ö ��� xµ

�� c�}�k¿����d�h�hfÂc}c�wc�}��h�Ø×c�}×� +5,6
{��k¿�×h�×u}�Ú|�c}{×��|Â�|¾��×k¾�h}¿�|�Û �
t⌦h{�cc�¾�}¿�|�Û � d�h����u�h�×

��c�}��h�Ø×c�}×� +5,6{��k¿�×h�×u}�Ú|�c}{×��|Â
d�h�hfÂc}z�f��ck×}Ûw��k¾×�r⌫|�c�wz�f}�p fÜ�
�xÍ×c�}��h�Ø×}¾�{c�×d�hu��h��hÙ¹�| fÜ�
Ù¹�|u}�Ú|�c}{×��|Â ��Û Ù¹�|�uf�×��|⌫��}�×�u�

���×¾�|h�×}�wØ�rk�w�c⌫�|�c�wc�}xo�w�s�h�×��Û
c�}r���}�c��+5,6 �r¿�c¾ Ù¹�|�uf�×��|⌫��}�×�u�
��Û Ù¹�|u}�Ú|�c}{×��|Â l⌦�hr���}Ûww}¾�{c�×

�� Ø¿���×�|c�}�Ø¿�i�rc�}Ù¹�|�uf�×��|⌫��}�×�u�
��ÛØ¿���×�|c�}�Ø¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â
{⌫�¾�×}¾�{�×c�}��h�Ø×c�|�uvÂd�h�hfÂc}

�� hwx}Û{�Ö�×c�}Ú�Õ×� +5,6 {�i�c
Ù¹�|u}�Ú|�c}{×��|Â�xÍ×�¾�×��Ô¾ }�h�h{� {�i�c
Ù¹�|�uf�×��|⌫��}�×�u�}¾�{c�wÙ¹�|u}�Ú|�c}{×��|Â

�� l�yuÂ��}Â +5,6 u⌫�×�{��k¿�|¾��×f��{}�wØ�rk�w
}¾�{c�×d�hu��h��hÙ¹�| fÜ� Ù¹�|�uf�×��|⌫��}�×�u�
��ÛÙ¹�|u}�Ú|�c}{×��|Â
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s�}�hu⌫� �� � s¾� �

c}Ö⌫u⌫��hfÂc}�{¾�r¿�k¿ +5,6               c}Ö⌫u⌫��hfÂc}�{¾�r¿�k¿ +5,6

�� ��s�Ø�u⌫��{¾�r¿×� +5,6 {��k¿ �×Ü��hi�c�xÍ×
�hfÂc}d×�r���c ��Ûs¿�h�k¿hwx}Û{�Ö��h
�×c�}Ú�Õ×�l�yuÂ��}Â��Ûc�}Ù¶c�w}{

����×�×�fs�hfÂc}�¾�×��Ô¾s��h�iiÛ×� +5,6 {��k¿
z�|�× ��� xµd¿�h�×¿�

���c}Ö⌫iÛ×� +5,6 {��k¿�×}Û|Û������×�c�¿×⌫�
�hfÂc}�¾�×��Ô¾iÛ×�{��k¿c�w}Ûwww}���}h�×
u}�Ú|�c}{×��|Âr¿�×�h�×�rÜ�× ��Ûc�}x}Û�{�×
Ø�c�}xo�w�s�h�×

�� ��s�Ø�u⌫��{¾�r¿×� +5,6 {��k¿ �×Ü��hi�cs¿�h�k¿
hwx}Û{�Ö��h�×c�}Ú�Õ×�l�yuÂ��}Â
��Û�hfÂc}{⌫d×�r���c

����×�×�fs��×�c�¿×⌫��hfÂc}�¾�×��Ô¾|�h�{¾{⌫
f��{s��h�iu⌫�iÛ×� +5,6 {��k¿

���c}Ö⌫u⌫��hfÂc}iÛ×� +5,6 {��k¿�×}Û|Û����
��×�c�¿×⌫� �hfÂc}�¾�×��Ô¾iÛ×�{��k¿�×r¿�×
c�}Ù¶c�w}{��ÛÚ�Õ×� }�{t⌦hx}Û�{�×Ø�
c�}xo�w�s�h�× i�r�c�wuÛ�w⌫|×x}Û��s� ��Û
i�rc�}�h�×�rÜ�×

�}�x��Û�z�x}�|Ø�c�}�⌦c��
c�}w}���}i�rc�}�×c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â Úw�¾� u��h�hfÂc}

z�f}�p ��Ûz�f��ck×{⌫��c�ÖÛ�{¾�scs¾�hc�× �r|c�}×���ÛÚ�Õ×� +5,6 {��k¿�×�hfÂc}
�¾�×��Ô¾�c�ri�cf��{}¾�{{Ü�}Û��¾�h��h�×¾�|h�× fÜ� �×¾�|h�×�uf�×��|⌫��}�×�u�
��Û�×¾�|h�×u}�Ú|�c}{×��|Â }Û|Û�����¾�×��Ô¾u⌫��k¿�×c�}Ú�Õ×�s��h�s¾c�}��h�Ø× c�}��h
}Ûww �xi×t⌦hc�}�k¿h�× x}Û{�Ö   ��� xµ c�}��h�Ø× c�}r���}�c��}Ûww }�{t⌦hc�}}�wØ�rk�w
l�yuÂ��}Â �c�ri�cc�}u�h�×}¾�{c�×d�hÙ¹�|u}�Ú|�c}{×��|Â��ÛÙ¹�|�uf�×��|⌫��}�×�u��k¾×c�×
�r|Ø¿���×�|c�}�}Ü�Ø¿�w}���}d�hu��h��hÙ¹�|{⌫�¾�×}¾�{�×c�}��h�Ø×c�|�uvÂ�hfÂc}
Ø�c�}�⌦c��r�hc�¾����rf�¿�hc�wc�}�⌦c��d�h .LQQHL DQG $UWKXUV ������ l⌦�h}Ûw��¾�c�}×�
+5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â�×�hfÂc}s¿�h�r¿}�wc�}�×�w�×�×i�c�¾�×�Ù¹�|�uf�×��|⌫
��}�×�u� ��Ût⌦h�{¿�¾��hfÂc}iÛ×� +5,6 �x�k¿�×�×¾�|h�×u}�Ú|�c}{×��|Â�r|�{¾�r¿}�w
c�}�×�w�×�×i�c�¾�×�Ù¹�|�uf�×��|⌫��}�×�u� +5,6 c��{¾��{�}t�|ci�c}Ûww�uf�×��|⌫
��}�×�u�d�h�hfÂc}�r¿ �'H6DQFWLV� ����� ���}�w���hu⌫��scs¾�hc�×}Û��¾�h�hfÂc}z�f}�p
��Ûz�f��ck× fÜ� �hfÂc}z�f}�p�k¿}Û|Û�����×c�}��h�Ø×c�}×� +5,6 {��k¿�×h�×
u}�Ú|�c}{×��|Â}¿�|�Û ��� d�h����u�h�×u��h�{r �r|{⌫hwx}Û{�Ö�¾�×��Ô¾{�i�cÙ¹�|
�uf�×��|⌫��}�×�u� }�h�h{�{�i�cÙ¹�|u}�Ú|�c}{×��|Â dÖÛu⌫��hfÂc}z�f��ck×�¾�×��Ô¾

z�f}�p                                                 z�f��ck×
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�k¿����c�wc�}��h�Ø×c�}×� +5,6 {��k¿�×k¾�h}¿�|�Û � t⌦h{�cc�¾�}¿�|�Û � d�h����u�h�×
u��h�{r �r|{⌫hwx}Û{�Ö�¾�×��Ô¾{�i�cÙ¹�|u}�Ú|�c}{×��|Â }�h�h{�{�i�cÙ¹�|�uf�×��|⌫
��}�×�u�}¾�{c�wÙ¹�|u}�Ú|�c}{×��|Â

���}�w�hfÂc}z�f}�pu⌫��{¾�r¿×� +5,6 {��k¿ }Ûw��¾� �×Ü��hi�c�xÍ×�hfÂc}d×�r���c
�⌫cu��h|�hs¿�h�k¿hwx}Û{�Ö��h�×c�}Ú�Õ×�l�yuÂ��}Â��Ûc�}Ù¶c�w}{ �×�×�fs�hfÂc}
���¾�×⌫�s��h�iiÛ×� +5,6 {��k¿z�|�× ��� xµd¿�h�×¿� ��Ût¿�iÛ×� +5,6 {��k¿ iÛ×�{��k¿c�w}Ûww
w}���}h�×r¿�×�h�×�rÜ�×��Ûc�}x}Û�{�×Ø�c�}xo�w�s�h�× dÖÛu⌫��hfÂc}z�f��ck×�{¾�r¿×� +5,6
{��k¿ �×Ü��hi�cs¿�h�k¿hwx}Û{�Ö��h ��Û�hfÂc}{⌫d×�r���c i⌦h|�h�{¾{⌫f��{s��h�iu⌫�iÛ×� +5,6
{��k¿ ��Û

��ciÛ×�{��k¿�×}Û|Û������×�c�¿ iÛ×�{��k¿�×c�}Ù¶c�w}{��ÛÚ�Õ×�
x}Û�{�×Ø�c�}xo�w�s�h�× i�r�c�wuÛ�w⌫|×x}Û��s� ��Ûi�rc�}�h�×�rÜ�×



°“√®—¥°“√¿“§√—∞·≈–¿“§‡Õ°™π 33

s�}�hu⌫� �� c�}r��×�×c�}Ú�Õ×� +5,6 �×�hfÂc}

z�f}�p                                                 z�f��ck×

�� Ø¿���×�|c�}�Ø¿�i�rc�}�×¾�|h�×u}�Ú|�c}{×��|Â
c}ÛsÜ�}Ü�}¿×��Û�×�w�×�×��¿×� +5,6 {��k¿�×
c�ic}}{Ú�Õ×�u}�Ú|�c}{×��|Â

�� Ú×�ch�×�×�×¾�|h�×u}�Ú|�c}{×��|Â|�{}�w
c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â

�� Ø¿�w}���}}Ûr�w��h��¿c�}�×�w�×�×��Û|�{}�w
c�}�k¿ +5,6 �×�hfÂc}

�� Ú×�ch�×{⌫u��×fs�u⌫�r⌫s¾�c�}�k¿ +5,6 �×h�×
u}�Ú|�c}{×��|Â

�� {⌫c�}ur��w}Ûww��Û×��x�k¿
�� {⌫c�}w�}�h}�c��}Ûww�ÚÜ����¿u�h�×�c�r

x}Û��uv�z�Ú��h��r
�� {⌫c�}w�}�h}�c���ÚÜ��x}�w�x�⌫�|×}Ûwws�{

f��{�x�⌫�|×�x�hd�hd¿�{��
�� {⌫c�}w�}�h}�c��}Ûww��¿{⌫f��{t�cs¿�h��{�

�� Ú×�ch�×�×�×¾�|h�×u}�Ú|�c}{×��|Â|�{}�w
c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â

�� {⌫c�}c��×r��uv�d¿�{��

�� Ø¿���×�|c�}�Ø¿�i�rc�}�×¾�|h�×u}�Ú|�c}{×��|Â
c}ÛsÜ�}Ü�}¿×��Û�×�w�×�×��¿×� +5,6 {��k¿
�×c�ic}}{Ú�Õ×�u}�Ú|�c}{×��|Â

�� Ø¿�w}���}}Ûr�w��h��¿c�}�×�w�×�×��Û|�{}�w
c�}�k¿ +5,6 �×�hfÂc}

�� {⌫c�}ur��w}Ûww��Û×��x�k¿
�� {⌫c�}w�}�h}�c��}Ûww�ÚÜ����¿u�h�×�c�r

x}Û��uv�z�Ú��h��r
�� {⌫c�}w�}�h}�c��}Ûww��¿{⌫f��{t�cs¿�h��{�

�� Ú×�ch�×{⌫u��×fs�u⌫�r⌫s¾�c�}�k¿ +5,6
�� �×¾�|h�×�uf�×��|⌫��}�×�u��×h�×

u}�Ú|�c}{×��|Â {⌫wuw�u���c�×c�}��h}Ûww
�f}h�}¿�hÚÜ�×p�× �ÚÜ����×�|f��{�Ûr�c
�×c�}×� +5,6 {��k¿

���{⌫c�}w�}�h}�c��}Ûww�ÚÜ��c�}xº�hc�×
���{⌫c�}w�}�h}�c��}Ûww�ÚÜ��x}�w�x�⌫�|×

s�{c�}�x�⌫�|×�x�hd�hd¿�{��

��� c�}r��×�×c�}Ú�Õ×� +5,6 �×�hfÂc}
  �hfÂc}z�f}�p��Ûz�f��ck×{⌫c�}Ú�Õ×� +5,6 r¿�×s¾�h � �×}Ûr�wx�×c��h

t⌦h{�c �r|{⌫c�}Ú�Õ×��×}Ûr�w{�c�}⌫|h��r�wi�c{�c�x��×¿�| r�h×⌫�
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���  xËii�|c�}Ú�Õ×� +5,6 �×�hfÂc}
�{Ü��×�d¿�{���k�hx}Ûi�c�Âd�hc�}Ú�Õ×� +5,6 {����f}�Û�Â�r|�k¿�uf×�f���f}�Û�Â

xËii�|  Ø�c�}�⌦c��Úw�¾� xËii�|��f�Ô�×c�}Ú�Õ×� +5,6 �×�hfÂc}z�f}�p��Ûz�f��ck×
�r|�x}⌫|w�u⌫|w {⌫r�h×⌫�

s�}�hu⌫� � � xËii�|c�}Ú�Õ×� +5,6 �×�hfÂc}z�f}�p��Ûz�f��ck×
z�f}�p                                                 z�f��ck×

�� c�}w�}�h}�c��}Ûww +5,6
�� u⌫{h�×Ú�Õ×�}Ûww +5,6

�� Ø¿�×���ÛÚ×�ch�×�×Ù¹�|u}�Ú|�c}{×��|Â

�� c�}Ù¶c�w}{c�}�k¿ +5,6 �×Ù¹�|
u}�Ú|�c}{×��|Â

�� c�}c��×r}Ûww��uv�d¿�{��
�� c�}�k¿ +5,6 �xÍ×�Ú⌫|h�x}�c}{u⌫��k¿���}�w

h�×v�}c�}�u¾�×��×

�� c�}w�}�h}�c��}Ûww +5,6
�� u��×fs���Ûc�}Ù¶c�w}{Ú×�ch�×�×Ù¹�|

u}�Ú|�c}{×��|Â
�� Ø¿�×� Ú×�ch�× ��Û�×¾�|h�× �×�w�×�×c�}×�

+5,6 {��k¿
�� c�}c��×r}Ûww��uv�d¿�{�� c�}ur��w

��Ûc�}×��x�k¿

�}�x��Û�z�x}�|Ø�c�}�⌦c��
c�}r��×�×c�}Ú�Õ×� +5,6 �×�hfÂc}z�f}�p�|¾��×}Ûr�w{�c l⌦�h��}Û�×c�}Ú�Õ×�}Ûww

x}Ûc�wr¿�| �� c�}�×�w�×�×i�cØ¿�×�d�hÙ¹�|u}�Ú|�c}{×��|Â Ø�c�}�⌦c����rf�¿�hc�w
c�}�⌦c��d�h /HGHUHU ������ �¾�Ø¿�×�d�h�×¾�|h�×u}�Ú|�c}{×��|ÂiÛs¿�hu¾�{�u�×c�}r��×�×
s�{�f}hc�}�f}hc�}×���� +5,6 {��k¿�×h�× �� c�}�×�w�×�×i�cØ¿�w}���}}Ûr�w��h �k¾×�r⌫|�c�w
c�}�⌦c��d�h ☺RQHV DQG $PHOW ������ u⌫�}Ûw��¾� Ø¿�w}���}}Ûr�w��htÜ��xÍ×xËii�| ��f�Ô
�×c�}×��uf�×��|⌫��}�×�u�{��k¿  �� c�}|�{}�wi�cÚ×�ch�× �� u��×fs�u⌫�r⌫s¾�c�}�k¿}Ûww
d�hÚ×�ch�× l⌦�h��rf�¿�hc�wØ�c�}�⌦c��d�h 3LWPDQ ������ �¾�c�}{⌫�¾�×}¾�{d�hØ¿��k¿tÜ�
�xÍ×���h��f�Ô  �� c�}ur��w ��Û    �� c�}w�}�h}�c��}Ûww dÖÛu⌫�z�f��ck×r��×�×c�}�×��c�ÖÛ
�r⌫|�c�× �s¾�Ú��{c�}c��×r��uv�d¿�{�� c�}{⌫wuw�u���c�×c�}��h�f}h�}¿�hÚÜ�×p�×�ÚÜ����×�|
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f��{�Ûr�cs¾�c�}×� +5,6 {��k¿d�h�×¾�|h�×�uf�×��|⌫��}�×�u� ��Ûc�}w�}�h}�c��}Ûww
�ÚÜ��c�}xº�hc�×�d¿�{�

�{Ü��×�d¿�{���k�hx}Ûi�c�Âd�hc�}Ú�Õ×� +5,6 �×�hfÂc}{����f}�Û�ÂxËii�| �r¿xËii�|
u⌫���f�Ôd�h�hfÂc}z�f}�p i�×�× � xËii�|  ��Ûd�h�hfÂc}z�f��ck× i�×�× � xËii�|  �r|{⌫xËii�|
u⌫�f�¿�|f�⌦hc�× i�×�× � xËii�| fÜ� �� c�}w�}�h}�c��}Ûww �� c�}c��×r}Ûww��uv�d¿�{��
�r|z�f��ck×|�h{⌫c�}ur��w��Û×��x�k¿�xÍ×�¾�×x}Ûc�w�|¾��×xËii�|×⌫�r¿�| ��Û �� Ø¿�×���Û
Ú×�ch�×�×Ù¹�|u}�Ú|�c}{×��|Â �r|�hfÂc}z�f��ck×{⌫s���x}�×¾�|h�×�×�w�×�×
�|¾��×xËii�|r¿�|    ���}�wxËii�|d�h�hfÂc}z�f}�pu⌫�s¾�h�x �r¿�c¾ �� u⌫{h�×Ú�Õ×�}Ûww
l⌦�hØ�c�}�⌦c����rf�¿�hc�wu⌫��r¿{⌫c�}�⌦c��{���¿��¾� c�}�}¿�hu⌫{h�×tÜ��xÍ×d��×s�×u⌫���f�Ô
�×c�}��h�Ø×��ÛÚ�Õ×�}Ûww �/DXGRQ DQG /DXGRQ� ����� �� c�}Ù¶c�w}{c�}�k¿}Ûww ��Û
�� c�}�k¿ +5,6 �xÍ×�Ú⌫|h�x}�c}{���}�wh�×v�}c�}�u¾�×��× l⌦�h��rf�¿�hc�wØ�c�}�⌦c��d�h
.RVVHN HW DO� ������ u⌫�}Ûw��¾� Ø¿�w}���}Ù¹�|u}�Ú|�c}{×��|Â|��h{⌫s���×¾h��hiÛ|��hxo���vc�}×�
+5,6 {��k¿ �×Ü��hi�c{�h���×�¾� +5,6  �xÍ×�Ú⌫|h�x}�c}{u⌫��k¿���}�wh�×v�}c�}�u¾�×��×
l⌦�hf��{�xÍ×i}�h��¿�c�}×� +5,6 {��k¿ u���¿�c�rc�}�w¾hxË×��}�×�u���Ûc�}r��×�×h�×
{⌫��c�ÖÛ��s�×{�s�{�cd⌦�× �×�¾�×d�hxËii�|z�f��ck×u⌫�s¾�hi�cz�f}�p fÜ� u��×fs���Û
c�}Ù¶c�w}{Ú×�ch�×

��� c�}|�{}�w +5,6 {��k¿�×}Ûwww}���}u}�Ú|�c}{×��|Â
�hfÂc}z�f}�p��Ûz�f��ck××� +5,6 {��k¿�×}Ûwww}���}u}�Ú|�c}{×��|Â

�×��r�w{�c }Ûr�w � ��Û � ��{Ü�×c�× fÜ� ×�{�i�r�c�wuÛ�w⌫|×x}Û��s�d�hÚ×�ch�×��Ûi�rc�}
r¿�×�h�×�rÜ�× �×dÖÛu⌫���r�wu⌫� � ��Û � �hfÂc}z�f}�p×�{��k¿�×h�×Ù¶c�w}{��ÛÚ�Õ×�
}�{u��hc�}��h�Ø×u}�Ú|�c}{×��|Â�×�hfÂc} �¾�×z�f��ck×�×¿×�}Ü��hf¾�s�w�u× ��Ûc�}Ù¶c
�w}{��ÛÚ�Õ×�

u��h�hfÂc}z�f}�p��Ûz�f��ck××� +5,6 {��k¿c�wÚ×�ch�×u�c}Ûr�w ��Û�k¿�×
c�}r��×�×h�×d�hÚ×�ch�× Ø¿�w}���}}Ûr�wc��h ��Û��h�Ø×���}�wØ¿�w}���}}Ûr�w��h
l⌦�hØ�c�}�⌦c��d�h /DXGRQ DQG /DXGRQ ������ }Ûw��¾� +5,6 t�c×�{��k¿h�× � }Ûr�w �×�hfÂc}
�r|×���×��xÍ×k�r�×¿�u⌫�c�}xo�w�s��k¾×c�}Ù¶c�w}{��|u�hc¿���×¿��×��k⌫Ú ��Ûc�}���f}�Û�Â
f¾�kr�k| �xÍ×s¿×
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��� f��{f�r���×�c⌫�|�c�ww}�wud�hc�}×� +5,6 {��k¿�×�hfÂc}
  �hfÂc}z�f}�p��Ûz�f��ck×��rhf��{f�r���×�c⌫�|�c�ww}�wud�hc�}×� +5,6

{��k¿�×�hfÂc}�×}Ûr�wx�×c��ht⌦h{�c �r|�hfÂc}u��h��hx}Û�zu���×r¿�|{�c�×�}Ü��hr�hs¾��x×⌫�

s�}�hu⌫� �� f��{f�r���×s¾�c�}|�{}�w +5,6 {��k¿�×�hfÂc}z�f}�p��Ûz�f��ck×
z�f}�p                                                 z�f��ck×

�� c�}×� +5,6 {��k¿�×h�×x}Ûi�tÜ��xÍ×���h��f�Ô{�c

�� �hfÂc}Ú|�|�{����v⌫c�}×� +5,6 {��k¿�ÚÜ���}¿�h
×��sc}}{��{¾ �

�� c�}�k¿ +5,6 d�hÙ¹�|u}�Ú|�c}{×��|Â�xÍ×�¾�×�×⌦�h
u⌫��k¿�×�w�×�×h�×d�hØ¿�w}���}

�� �hfÂc}�×�w�×�×�|¾�h{�c�×c�}×� +5,6{�x}Û|�csÂ
�k¿�×h�×

�� Ù¹�|�uf�×��|⌫��}�×�u���ÛÙ¹�|u}�Ú|�c}{×��|Â
{⌫f��{��{Ú�×vÂ�×c�}u�h�×}¾�{c�×�xÍ×�|¾�hr⌫

�� Ø¿�w}���}{⌫�¾�×�×c�}Ú�Õ×�c�}×� +5,6 {��k¿�×
h�×u}�Ú|�c}{×��|Â

�� Ø¿�w}���}��¿d¿�f�r���×s�wc��w�c⌫�|�c�wc�}×� +5,6
{��k¿�×h�×u}�Ú|�c}{×��|Â

�� c�}×� +5,6 {�x}Û|�csÂ�k¿�×h�×u}�Ú|�c}{×��|Â
tÜ��xÍ×��×r�w�}c � d�hc�}u�h�×�×�hfÂc}

�� Ø¿�w}���}{⌫�¾�×k¾�|�xÍ×Ø¿��×�w�×�×c�}r���}�c��
}Ûww

���+5,6 d�hÙ¹�|u}�Ú|�c}{×��|Â��{�}t×�{�k¾�|
�×c�}�¾h��}�{w�f��c}�×�hfÂc}

���u⌫{h�×Ù¹�|�uf�×��|⌫��}�×�u�}�wu}�w�xÍ×
�|¾�hr⌫�c⌫�|�c�wc�}k¾�|���Ü�Ù¹�|u}�Ú|�c}{×��|Â
r¿�×�uf�×��|⌫��}�×�u�

���+5,6 {⌫��uv�Ú�s¾�c�}k¾�|s�r��×�iu�hv�}c�i
��Ûh�×u}�Ú|�c}{×��|Â

�� c�}×� +5,6 {��k¿�×h�×x}Ûi�tÜ��xÍ×���h��f�Ô
{�c

�� �hfÂc}Ú|�|�{����v⌫c�}×� +5,6 {��k¿�ÚÜ���}¿�h
×��sc}}{��{¾ �

�� Ø¿�w}���}{⌫�¾�×�×c�}Ú�Õ×�c�}×� +5,6   {��k¿�×
h�×u}�Ú|�c}{×��|Â

�� �hfÂc}�×�w�×�×�|¾�h{�c�×c�}×� +5,6 {�
x}Û|�csÂ�k¿�×h�×

�� Ø¿�w}���}{⌫�¾�×k¾�|�×c�}k¾�|�xÍ×Ø¿��×�w�×�×
c�}r���}�c��}Ûww

�� c�}�k¿ +5,6 d�hÙ¹�|u}�Ú|�c}{×��|Â
�xÍ×�¾�×�×⌦�hu⌫��k¿�×�w�×�×d�hØ¿�w}���}

�� Ù¹�|u}�Ú|�c}{×��|Âu�h�×�ÚÜ��c�}Ú�Õ×�
�|¾�s��r����

�� Ù¹�|u}�Ú|�c}{×��|Â{⌫�¾�×}¾�{�×c�|�uvÂ
c�}s�r��×�i

�� Ø¿�w}���}��¿d¿�f�r���×|¿�×c��w�xÍ×d¿�{��
|¿�×c��w�c⌫�|�c�wc�}×� +5,6 {��k¿
�×h�×u}�Ú|�c}{×��|Â

���Ù¹�|�uf�×��|⌫��}�×�u���ÛÙ¹�|u}�Ú|�c}{×��|Â
{⌫f��{��{Ú�×vÂ�×c�}u�h�×}¾�{c�×�xÍ×�|¾�hr⌫
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�}�x��Û�z�x}�|Ø�c�}�⌦c��
f��{f�r���×�k�hw}�wud�h�hfÂc}s¾�c�}|�{}�w +5,6 {�r��×�×c�}�×�hfÂc}

�×}Ûr�w{�c ���}�wz�f}�p {⌫i�×�× �� s���x} ��Ûz�f��ck× {⌫i�×�× �� s���x}
�r|z�f}�p��Ûz�f��ck×   {⌫f��{f�r���×��{Ü�×c�× i�×�× � s���x} �r¿�c¾ �� c�}×� +5,6
{��k¿�×h�×x}Ûi�tÜ��xÍ×���h��f�Ô{�c �� �hfÂc}Ú|�|�{����v⌫c�}×� +5,6 {��k¿�ÚÜ���}¿�h
×��sc}}{��{¾� �� c�}�k¿ +5,6 d�hÙ¹�|u}�Ú|�c}{×��|Â�xÍ×�¾�×�×⌦�hu⌫��k¿�×�w�×�×h�×
d�hØ¿�w}���} �� �hfÂc}�×�w�×�×�|¾�h{�c�×c�}×� +5,6 {�x}Û|�csÂ�k¿�×h�× �� Ù¹�|�uf�×��|⌫
��}�×�u���ÛÙ¹�|u}�Ú|�c}{×��|Â{⌫f��{��{Ú�×vÂ�×c�}u�h�×}¾�{c�×�xÍ×�|¾�hr⌫ �� Ø¿�w}���}
{⌫�¾�×�×c�}Ú�Õ×�c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â �� Ù¹�|u}�Ú|�c}{×��|Â{⌫�¾�×}¾�{
�×c�|�uvÂc�}s�r��×�i �� Ù¹�|u}�Ú|�c}{×��|Âu�h�×�ÚÜ��c�}Ú�Õ×��|¾�s��r���� ��Û �� Ø¿�w}���}
{⌫�¾�×k¾�|�xÍ×Ø¿��×�w�×�×c�}r���}�c��}Ûww

�hfÂc}z�f��ck×{⌫f��{f�r���×�×}Ûr�w{�cu⌫��scs¾�h�xi�cz�f}�p�×�}Ü��hØ¿�w}���}
��¿d¿�f�r���×�xÍ×d¿�{��|¿�×c��w�c⌫�|�c�wc�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â��Û�hfÂc}
z�f}�p {⌫f��{f�r���×�×}Ûr�w{�c�×w}�wuc�}|�{}�w +5,6 �Ú��{i�cz�f��ck× i�×�× � s���x}
�r¿�c¾ c�}×� +5,6 {�x}Û|�csÂ�k¿�×h�×u}�Ú|�c}{×��|ÂtÜ��xÍ×��×r�w�}c� d�hc�}u�h�×
�×�hfÂc} +5,6 d�hÙ¹�|u}�Ú|�c}{×��|Â��{�}t×�{�k¾�|�¾h��}�{w�f��c}d�h�hfÂc}�r¿
u⌫{h�×Ù¹�|�uf�×��|⌫��}�×�u�}�wu}�w�xÍ×�|¾�hr⌫�c⌫�|�c�wc�}k¾�|���Ü�Ù¹�|u}�Ú|�c}{×��|Âr¿�×
�uf�×��|⌫��}�×�u� +5,6 �×h�×u}�Ú|�c}{×��|Â{⌫��uv�Ú�s¾�c�}k¾�|s�r��×�iu�hv�}c�i
��Ûh�×u}�Ú|�c}{×��|Â   f��{f�r���×d�hÙ¹�|u}�Ú|�c}{×��|Â�c⌫�|�c�wc�}��h�Ø× ��Ûc�}×�
�x�k¿�r¿}�wf��{�×�ii�cÙ¹�|�uf�×��|⌫��}�×�u� ��ÛÚ×�ch�×�×Ù¹�|u}�Ú|�c}{×��|Âu�h�×
�×�w�×�×�×�f�r��{¾� ��Û�uf�×��|⌫��}�×�u���{¾� ��{�

��� xËii�|r¿�×w}�wuc�}r��×�×c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â
c�}×�d¿�{��w}�wuc�}r��×�×c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â{��rs���x}

�r|�k¿c�}���f}�Û�ÂxËii�| Úw�¾� xËii�|r¿�×w}�wuc�}r��×�×c�}×� +5,6 {��k¿d�h�hfÂc}z�f}�p
{⌫u��h���×   � xËii�| ��Û�hfÂc}z�f��ck× {⌫u��h���× � xËii�| Ø�c�}�⌦c���r|�x}⌫|w�u⌫|w{⌫r�h×⌫�



38 °“√®—¥°“√¿“§√—∞·≈–¿“§‡Õ°™π

s�}�hu⌫� �� xËii�|f��{f�r���×r¿�×w}�wuc�}×� +5,6 {��k¿�×�hfÂc}z�f}�p��Ûz�f��ck×

z�f}�p                                           z�f��ck×

�� c�}{⌫�¾�×}¾�{d�hÙ¹�|u}�Ú|�c}{×��|Â
��Û Ù¹�|�uf�×��|⌫��}�×�u�

�� f��{��{Ú�×vÂ}Û��¾�hu⌫{h�×�uf�×��|⌫��}�×�u�
��Û u}�Ú|�c}{×��|Â

�� c�}�×�w�×�×d�h�hfÂc}��ÛØ¿�w}���}
�� c�}|�{}�wc�}Ú�Õ×�d�hÚ×�ch�×

Ù¹�|u}�Ú|�c}{×��|Â
�� c�}�×�w�×�×i�cÙ¹�|�uf�×��|⌫��}�×�u�
�� x}Û�wc�}ÖÂd�hØ¿�w}���}�×r¿�×�uf�×��|⌫

��}�×�u�
��  xËÔ��d�hÙ¹�|�uf�×��|⌫��}�×�u�

�� �×�f�r�×c�}×� +5,6 {��k¿�×h�×
u}�Ú|�c}{×��|Âd�hu⌫{h�×�uf�×��|⌫��}�×�u�
��Ûu⌫{h�×u}�Ú|�c}{×��|Â

��  c�}�×�w�×�×i�cÙ¹�|�uf�×��|⌫��}�×�u�

�� c�}�×�w�×�×d�h�hfÂc}��ÛØ¿�w}���}
�� c�}|�{}�wd�hÙ¹�|u}�Ú|�c}{×��|Â�×c�}×� +5,6

{��k¿�×h�×x}Ûi�
�� Ø¿�w}���}�×�w�×�×c�}Ú�Õ×� +5,6
�� xËÔ��d�hÙ¹�|�uf�×��|⌫��}�×�u�

�}�x��Û�z�x}�|Ø�c�}�⌦c��
�hfÂc}z�f}�p��Ûz�f��ck×{⌫f��{f�r���×s}hc�×�c⌫�|�c�ww}�wuc�}×� +5,6 {��k¿

i�×�× � xËii�| fÜ� �� c�}�×�w�×�×d�h�hfÂc}��ÛØ¿�w}���} �� c�}�×�w�×�×i�cÙ¹�|�uf�×��|⌫
��}�×�u� ��Û �� xËÔ��d�hÙ¹�|�uf�×��|⌫��}�×�u�  �¾�×�⌫c � xËii�|u⌫����Ü�d�h�hfÂc}z�f}�p
fÜ� �� xËii�|r¿�×c�}{⌫�¾�×}¾�{d�hÙ¹�|u}�Ú|�c}{×��|Â��ÛÙ¹�|�uf�×��|⌫��}�×�u� �� f��{
��{Ú�×vÂ}Û��¾�hu⌫{h�×��hÙ¹�| �� c�}|�{}�wc�}Ú�Õ×�d�hÚ×�ch�×Ù¹�|u}�Ú|�c}{×��|Â ��Û
�� x}Û�wc�}ÖÂd�hØ¿�w}���}�×r¿�×�uf�×��|⌫��}�×�u�  �¾�×�hfÂc}z�f��ck×�⌫c �
xËii�|u⌫����Ü�u⌫�s¾�hi�c�hfÂc}z�f}�p fÜ� �� xËii�|r¿�×�×�f�rc�}×� +5,6 {��k¿d�hu��h��hÙ¹�|
�� c�}|�{}�wd�hÙ¹�|u}�Ú|�c}{×��|Â�×c�}×� +5,6 {��k¿�×h�×x}Ûi� ��Û �� Ø¿�w}���}
�×�w�×�×c�}Ú�Õ×� +5,6 Ø�c�}�⌦c��d¿�hs¿×�r|�}�x��rf�¿�hc�wc�}�⌦c��d�h /LQ� &�<�<�
������u⌫�}Ûw�t⌦hw}�wuu⌫���f�Ô �×c�}×� +5,6 {��k¿��¿x}Û�wØ����}�i x}Ûc�wr¿�|
��c�}�×�w�×�× i�cØ¿�w}���}}Ûr�w��h �� c�}�×�w�×�×i�cÙ¹�|�}Ü��¾�×h�×�uf�×��|⌫��}�×�u�
�� c�}|�{}�wd�hØ¿�×��}Ü�Ø¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â �� c�}|�{}�wd�hÚ×�ch�×
Ù¹�|u}�Ú|�c}{×��|Â ��Û �� c�}Ù¶c�w}{c�}�k¿ +5,6 c�wÚ×�ch�×
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��� �×¿�u⌫�d�h +5,6 0RGXOH �× � z�}c�ih�×u}�Ú|�c}{×��|Â
c�}�⌦c���×¿�u⌫�d�h +5,6 �×}Ûwwc�}w}���}u}�Ú|�c}{×��|Â�r|�k¿�wwi���hd�h

.DYDQDJK HW DO� ������ x}Ûc�wr¿�| z�}c�ir¿�×u}�Ú|�c}{×��|Âd�h�hfÂc} � z�}c�i �r¿�c¾
c�}��h�Ø×u}�Ú|�c}{×��|Â Ú×�ch�× c�}Ù¶c�w}{��Ûc�}Ú�Õ×���k⌫Ú c�}i�rc�}�{}}t×Û
c�}xo�w�s�h�× ��Ûc�}w}���}i�rc�}f¾�s�w�u× �hfÂc}z�f}�p��Ûz�f��ck×|�{}�w�×¿�u⌫�d�h
+5,6 0RGXOH �x�k¿�×z�}c�ir¿�×u}�Ú|�c}{×��|Âd�h�hfÂc}�×}Ûr�wc}Ûw�×c�}d¿�{��
�����cu}�×�c�Â }Ûr�wc�}i�rc�}d¿�{�� ��Û}Ûr�w�×�w�×�×c�}s�r��×�i �r|�x}⌫|w�u⌫|wr�h×⌫�

s�}�hu⌫� � � �×¿�u⌫�d�h +5,6 0RGXOH u⌫�×��x�k¿�×z�}c�iu}�Ú|�c}{×��|Â�×�s¾�Û}Ûr�w
     d�h�hfÂc}z�f}�p��Ûz�f��ck×

z�f}�p                                           z�f��ck×
�� c�}��h�Ø×u}�Ú|�c}{×��|Â +5,6 0RGXOH

u⌫��k¿�×}Ûr�w{�c �r¿�c¾
c�}i�ru�}�|h�×xcs�u����x�c⌫�|�c�wh�×u}�Ú|�c}{×��|Â
�r|r��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â

�� Ú×�ch�× +5,6 0RGXOH u⌫��k¿�×}Ûr�w{�c �r¿�c¾
d¿�{��ÚÜ�×p�×d�hÚ×�ch�×
l⌦�hr��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â

�� c�}i�rc�}�{}}t×Ûc�}xo�w�s�h�×+5,6 0RGXOH
u⌫��k¿�×}Ûr�wx�×c��h �r¿�c¾
d¿�{��Ø�c�}xo�w�s�h�×
l⌦�hr��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â
��Ûc�}���f}�Û�Âc�}x}Û�{�×Ø�c�}xo�w�s�h�×
l⌦�hr��×�×c�}�×}Ûr�wi�rc�}d¿�{��

�� c�}w}���}i�rc�}f¾�s�w�u× +5,6 0RGXOH
u⌫��k¿�×}Ûr�w{�c �r¿�c¾
c�}}�|h�×�h�×�rÜ�×
�r|r��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â

�� c�}Ù¶c�w}{��ÛÚ�Õ×���k⌫Ú +5,6 0RGXOH
u⌫��k¿�×}Ûr�wx�×c��h �r¿�c¾
d¿�{��c�}Ù¶c�w}{Ú×�ch�×
�r|r��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â
��Ûc�}���f}�Û�Âf��{s¿�hc�}Ù¶c�w}{
l⌦�hr��×�×c�}�×}Ûr�wi�rc�}d¿�{��

�� c�}��h�Ø×u}�Ú|�c}{×��|Â +5,6 0RGXOH
u⌫��k¿�×}Ûr�w{�c �r¿�c¾
c�}i�ru�}�|h�×xcs�u����x�c⌫�|�c�wh�×u}�Ú|�c}{×��|Â
�r|r��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â

�� Ú×�ch�× +5,6 0RGXOH u⌫��k¿�×}Ûr�w{�c �r¿�c¾
d¿�{��ÚÜ�×p�×d�hÚ×�ch�×
l⌦�hr��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â

�� c�}i�rc�}�{}}t×Ûc�}xo�w�s�h�×+5,6 0RGXOH
u⌫��k¿�×}Ûr�wx�×c��h �r¿�c¾
d¿�{��Ø�c�}xo�w�s�h�×
l⌦�hr��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â
��Ûc�}���f}�Û�Âc�}x}Û�{�×Ø�c�}xo�w�s�h�×
l⌦�hr��×�×c�}�×}Ûr�wi�rc�}d¿�{��

�� c�}w}���}i�rc�}f¾�s�w�u× +5,6 0RGXOH
u⌫��k¿�×}Ûr�w{�c �r¿�c¾
c�}}�|h�×�h�×�rÜ�×
�r|r��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â

�� c�}Ù¶c�w}{��ÛÚ�Õ×���k⌫Ú +5,6 0RGXOH
u⌫��k¿�×}Ûr�w{�c �r¿�c¾
d¿�{��c�}Ù¶c�w}{Ú×�ch�×
�r|r��×�×c�}�×}Ûr�wc}Ûw�×c�}d¿�{�������cu}�×�c�Â
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�}�x��Û�z�x}�|Ø�c�}�⌦c��
�×¿�u⌫�d�h +5,6 0RGXOH �×c�ic}}{u}�Ú|�c}{×��|Âu��h�hfÂc}z�f}�p��Û

z�f��ck×iÛ�k¿r��×�×c�}�×}Ûr�w{�c�×c}Ûw�×c�}d¿�{�������cu}�×�c�Â l⌦�h�xÍ×}Ûr�wxo�w�s�c�}
�¾�×�×}Ûr�wc�}i�rc�}��}�×�u��¾�×��Ô¾r��×�×c�}�×}Ûr�wx�×c��h ��Û�k¿�×}Ûww
�×�w�×�×c�}s�r��×�id�hØ¿�w}���}�×}Ûr�w×¿�| �r|u��h�hfÂc}z�f}�p��Ûz�f��ck×�k¿ +5,6
0RGXOH u⌫���{Ü�×c�× �×c}Ûw�×c�}d¿�{�������cu}�×�c�Â �r¿�c¾ �� c�}i�ru�}�|h�×
xcs�u����x�c⌫�|�c�wh�×u}�Ú|�c}{×��|Â �� d¿�{��ÚÜ�×p�×d�hÚ×�ch�× �� d¿�{��c�}Ù¶c�w}{
Ú×�ch�× ��Ûc�}���f}�Û�Âf��{s¿�hc�}Ù¶c�w}{ �� d¿�{��Ø�c�}xo�w�s�h�× ��Ûc�}���f}�Û�Â
c�}x}Û�{�×Ø�c�}xo�w�s�h�× ��Û �� c�}}�|h�×�h�×�rÜ�× iÛ{⌫w�h�×¿�u⌫�d�h +5,6 u⌫��hfÂc}u��h
z�f}�p��Ûz�f��ck×r��×�×c�}�×}Ûr�wc�}i�rc�}d¿�{�� �k¾× c�}���f}�Û�Âf��{s¿�hc�}Ù¶c�w}{
�xÍ×s¿×

��� xËii�|�×¿�u⌫�d�h +5,6 0RGXOH �×z�}c�iu}�Ú|�c}{×��|Â
�{Ü��×�s���x}�×¿�u⌫�d�h +5,6 0RGXOH {��k¿�×c�ic}}{u}�Ú|�c}{×��|Â�×�s¾�Û}Ûr�w

{��ri�×�×s���x}�r|c�}���f}�Û�ÂxËii�| �r¿xËii�| +5,6 0RGXOH {��k¿�×c�ic}}{u}�Ú|�c}
{×��|Â�s¾�Û}Ûr�w r�h×⌫�

s�}�hu⌫� �� xËii�|c�}×� +5,6 0RGXOH {��k¿�×c�ic}}{u}�Ú|�c}{×��|Â�s¾�Û}Ûr�w

�� c�}��h�Ø×u}�Ú|�c}{×��|Â
�� �{}}t×Ûc�}xo�w�s�h�×
�� c�}w}���}i�rc�}f¾�s�w�u×��Ûc�}xo�w�s�h�×
�� Ú×�ch�×
�� c�}��h�Ø×��Ûc�}w}���}i�rc�}f¾�s�w�u×
�� }�x�wwf��{��{Ú�×vÂd�h�hfÂc}
�� c�}Ù¶c�w}{Ú�Õ×���k⌫ÚÚ×�ch�×

�� Ú×�ch�×
�� �{}}t×Û��Ûf¾�s�w�u×
�� f¾��k¿i¾�|��Ûc�}Ù¶c�w}{
�� c�}���f}�Û�Âs¿×u�×��Ûc�}�¾h��}�{Ú×�ch�×
�� c�}w}���}i�rc�}����r�c�}
�� c�}��h�Ø×u}�Ú|�c}{×��|Â
�� f¾�s�w�u×

z�f}�p                                                    z�f��ck×
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�}�x��Û�z�x}�|Ø�c�}�⌦c��
xËii�|�×¿�u⌫� +5,6 0RGXOH {��k¿�×c�ic}}{u}�Ú|�c}{×��|Â�s¾�Û}Ûr�w{⌫f��{

�scs¾�hc�×�r|�x}⌫|w�u⌫|w}Û��¾�h�hfÂc}z�f}�p��Ûz�f��ck× �r|z�f}�p{⌫��c�ÖÛxËii�|
i�×�× � xËii�| fÜ�  �� �×¿×c�}��h�Ø× �� �{}}t×Ûc�}xo�w�s�h�× �� c�}w}���}i�rc�}
f¾�s�w�u×��Ûc�}xo�w�s�h�×  �� Ú×�ch�×  �� c�}��h�Ø×��Ûc�}w}���}i�rc�}f¾�s�w�u×
�� f��{��{Ú�×vÂd�h�hfÂc} ��Û �� c�}Ù¶c�w}{c�}Ú�Õ×���k⌫ÚÚ×�ch�×  �×dÖÛu⌫�xËii�|
z�f��ck× {⌫i�×�× � xËii�|�k¾×c�× �s¾�×¿×  �� xËii�|r¿�×Ú×�ch�×  �� �{}}t×Û��Ûf¾�s�w�u×
�� f¾��k¿i¾�|Ù¶c�w}{ �� c�}���f}�Û�Âc�}�¾h��}�{Ú×�ch�× �� ����r�c�} �� c�}��h�Ø×
u}�Ú|�c}{×��|Â ��Û  �� f¾�s�w�u×  l⌦�hØ�c�}�⌦c���×��c�ÖÛ�r⌫|�c�××⌫�d�h /LQ ������
u⌫��⌦c��c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â�×�s¿���× Úw�¾� z�}c�ir¿�×u}�Ú|�c}{×��|Â
�k¾× c�}x}Û�{�×Ø�c�}xo�w�s�h�× l⌦�h�xÍ×�}Ü��hd�h�{}}t×Ûc�}xo�w�s�h�× c�}��h�Ø×
u}�Ú|�c}{×��|Â ��Ûc�}Ù¶c�w}{ ��{�}t�k¿�xÍ×s��k⌫���r�r¿ ��Ûc�}x}Û|�csÂ�k¿�×�k�h�⌦c
�×r¿�×u}�Ú|�c}{×��|Âd�h�hfÂc}c�iÛØ�×�x}�xs�{���h��r�¿�{u�hv�}c�i �|¾�h�}c�s�{
Ø�c�}�⌦c��d�h 7\VRQ DQG )HOO ������ |�h�r¿}Ûw�t⌦h�×¿�u⌫�d�h�uf�×��|⌫��}�×�u��¾�
�hfÂc}��{�}t×�{��k¿�×h�×�k�hc�|�uvÂ�r¿{�cd⌦�× u��h�×}Ûr�wxo�w�s�c�} c�}f�rc�}ÖÂ
��Ûc�}s�r��×�i�k�hc�|�uvÂ

���� f��{t⌫�d�hc�}�k¿ +5,6 �×h�×u}�Ú|�c}{×��|Â
c�}�⌦c��f��{t⌫�d�hc�}�k¿ +5,6 d�hØ¿��k¿}Ûww�×�s¾�Û}Ûr�wd�h�hfÂc}z�f}�p

��Ûz�f��ck×�r|�x}⌫|w�u⌫|w Úw�¾� u��hz�f}�p��Ûz�f��ck×}Ûw��¾�Ú×�ch�×Ù¹�|u}�Ú|�c}
{×��|Â  {⌫f��{t⌫��×c�}�k¿ +5,6 {�cu⌫���r }�h�h{� �r¿�c¾ Ú×�ch�×Ù¹�|��}�×�u� Ø¿���×�|c�}�
Ø¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â Ú×�ch�×u����x�×u�cÙ¹�|d�h�hfÂc} Ø¿���×�|c�}�Ø¿�i�rc�}Ù¹�|�Ü�×�
�×�c��×Ü�i�cÙ¹�|u}�Ú|�c}{×��|Â� ��ÛØ¿�w}���}}Ûr�w��h �¾�×�hfÂc}z�f��ck×}Ûw��¾�
Ø¿�u⌫�{⌫f��{t⌫�d�hc�}�k¿}�h�h{� �r¿�c¾ Ø¿���×�|c�}�Ø¿�i�rc�}Ù¹�|u}�Ú|�c}{×��|Â
Ú×�ch�×Ù¹�|��}�×�u� Ø¿���×�|c�}�Ø¿�i�rc�}Ù¹�|�Ü�×�  �×�c��×Ü�i�cÙ¹�|u}�Ú|�c}{×��|Â�
Ø¿�w}���}}Ûr�w��h ��ÛÚ×�ch�×u����x�×u�cÙ¹�|d�h�hfÂc} Ø�c�}�⌦c����rf�¿�hc�wc�}�⌦c��d�h
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6RIWZRUOG ����������� u⌫�}Ûw��¾� c�¾�{u⌫��k¿h�× +5,6 �xÍ×���cfÜ�Ú×�ch�×�×Ù¹�|u}�Ú|�c}{×��|Â
}�h�h{��xÍ×Ø¿���×�|c�}Ù¹�|u}�Ú|�c}{×��|Â ��ÛØ¿�i�rc�}Ù¹�|Ù¶c�w}{

���� f¾��k¿i¾�| wuw�ud�h +5,6 ��Ûf��{���}�i�×c�}×���� +5,6 {��k¿�×�hfÂc}
�� ���¾hl�yuÂ��}Â +5,6

   �hfÂc}z�f}�p�¾�×��Ô¾×��x}�c}{ '3,6 d�h��×�ch�× c�Ú� {�x}Û|�csÂ�k¿
}�h�h{�fÜ�c�}Ú�Õ×�}Ûwwd⌦�×��h �¾�×�hfÂc}z�f��ck×�k¿��v⌫lÜ���x}�c}{i�c���¾hz�|×�c
��ÛÚ�Õ×�d⌦�×��h�×�hfÂc}

�� f¾��k¿i¾�|
   f¾��k¿i¾�|s¾�xµ�c⌫�|�c�w��}Âr��}Â l�yuÂ��}Â ��Ûc�}Ù¶c�w}{ {⌫i�×�×�u¾�c�×

�r|�hfÂc}z�f}�p�¾�×��Ô¾{⌫f¾��k¿i¾�|x}Û�zu�Û ������� w�u�xµd⌦�×�x �¾�×�hfÂc}
z�f��ck×{⌫f¾��k¿i¾�|x}Û�zu�Ûx}Û{� ������� É ������� w�u�xµ�c�ic}}{ i�×�×�f}Ü��h
f�{Ú���s�}Â�×z�f}�p��Ûz�f��ck×�¾�×��Ô¾{⌫x}Û{�Ö ����� �f}Ü��h

�� wuw�ud�h +5,6 �×�hfÂc}
�r|�}�xc�}�⌦c��c�¾�{s���|¾�hu��h�hfÂc}z�f}�p��Ûz�f��ck×�c⌫�|�c�wwuw�u

c�}�k¿ +5,6 �×��st�x}Û�hfÂr¿�×c�}w}���}��Ûc�}xo�w�s�h�× Úw�¾� {⌫��s�Ø����c�r|�x}⌫|w�u⌫|w
r�h×⌫�

    z�f}�p �� �ÚÜ���c�wd¿�{����¿�xÍ×}Ûww
��Û��{�}tx}�wd¿�{����¿�xÍ×xËii�w�×�r¿s��r����

�� �ÚÜ����¿c�}u�h�×f�¾�hs����Û}�r�}��{�cd⌦�×
�� �ÚÜ���r}Û|Û����c�}u�h�×
�� �ÚÜ���rh�×��c��}

     z�f��ck× �� �ÚÜ����¿c�}u�h�×f�¾�hs����Û}�r�}��{�cd⌦�×
�� �ÚÜ���rf¾��k¿i¾�|�×}Û|Û|��
�� �ÚÜ���c�wd¿�{����¿�xÍ×}Ûww

��Û��{�}tx}�wd¿�{����¿�xÍ×xËii�w�×�r¿s��r����



°“√®—¥°“√¿“§√—∞·≈–¿“§‡Õ°™π 43

�� �ÚÜ���rh�×��c��}
�� �ÚÜ���r}Û|Û����c�}u�h�×
�� �ÚÜ��c�}x}Û�{�×Ø�u⌫�h¾�|��Û}�r�}��d⌦�×

�� f��{���}�i�×c�}×� +5,6 {��k¿�×�hfÂc}
u��h�hfÂc}z�f}�p��Ûz�f��ck×�¾�×��Ô¾x}Û�wØ����}�i�×c�}×� +5,6 {��k¿

�×�hfÂc} �r|l�yuÂ��}Âu⌫�×�{��k¿�¾�×��Ô¾�xÍ×l�yuÂ��}Âx}Û|�csÂc�ic}}{r¿�×u}�Ú|�c}{×��|Â
��ÛØ¿�u⌫��d¿�{��k¿�¾�×��Ô¾iÛ�k¿}Ûww +5 $SSOLFDWLRQ

����  Ø�c}Ûuwi�cc�}�k¿ +5,6
    �hfÂc}z�f}�p��Ûz�f��ck×��rhf��{���×r¿�|�×}Ûr�w{�cs¾�Ø�c}Ûuwr¿�×

x}Û��uv�z�Ú��Ûx}Û��uv�Ø�i�cc�}�k¿ +5,6 �×�hfÂc}�r|�x}⌫|w�u⌫|w r�h×⌫�
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s�}�hu⌫� �� Ø�c}Ûuwi�cc�}�k¿ +5,6 �×�hfÂc}z�f}�p��Ûz�f��ck×
z�f}�p                                                    z�f��ck×

�� ��{�}tx}�wd¿�{���xÍ×xËii�w�×�r¿s��r����
�� u���¿�hfÂc}{⌫d¿�{���×¾�|h�×u}�Ú|�c}{×��|Â

u⌫��xÍ×}Û�w⌫|w��Ûk�r�i×
�� k¾�|x}�wx}�hx}Û��uv�z�Ú�×c�}w}���}h�×d�h

�×¾�|h�×u}�Ú|�c}{×��|Â��¿r⌫d⌦�×
�� u���¿c}Ûw�×c�}u�h�×�×�×¾�|h�×u}�Ú|�c}

{×��|Âh¾�|��Û�Ûr�cd⌦�×
��  |c}Ûr�wc�}u�h�×�×�×¾�|h�×u}�Ú|�c}{×��|Â

��¿�xÍ×�xs�{��st�x}Û�hfÂ �r|�k¿c�}w}���}�ww
��s�×{�s�

�� k¾�|��¿i�ru�}�|h�×}�r�}��d⌦�×
�� k¾�|��¿c�}s�r��×�i}�r�}��d⌦�×
�� k¾�|�ri�×�×c}Ûr��u⌫��k¿h�×
�� Ú×�ch�×��{�}t�d¿�t⌦hd¿�{��d�hs×��h�r¿h¾�|

��Û}�r�}��d⌦�×
���w�f��c}�×�×¾�|h�×u}�Ú|�c}{×��|Â{⌫�}hi�h�i

u⌫�r⌫s¾�c�}�k¿}Ûww�uf�×��|⌫��}�×�u�
���u���¿c�}x}Û��×h�×}Û��¾�hz�}c�iu⌫��scs¾�hc�×

�×�×¾�|h�×s¾�h � d�h�hfÂc} r⌫d⌦�×
���Ú×�ch�×�¾�×��Ô¾��{�}t�k¿ +5,6 �r¿
���Ú×�ch�×|�{}�wc�}�k¿ +5,6
���+5,6 0RGXOH u���¿�xº��{�|d�hc�ic}}{

u}�Ú|�c}{×��|Âw}}��Ø����}�i
����Ú��{wuw�ud�h�×¾�|h�×u}�Ú|�c}{×��|Â

��¿�xÍ×Ø¿�}¾�{c��×rc�|�uvÂd�h�hfÂc}��ÛÚ�Õ×�
��¿x}Û�wØ����}�i

���Ú×�ch�×�k¿u�c�Û�×c�}u�h�×�r¿�|¾�hf¿�{f¾�
���di�rxËÔ��l��l¿�×d�h��c��}

�� ��{�}tx}�wd¿�{���xÍ×xËii�w�×�r¿s��r����
�� u���¿c}Ûw�×c�}u�h�×�×�×¾�|h�×u}�Ú|�c}

{×��|Âh¾�|��Û�Ûr�cd⌦�×
�� di�rxËÔ��l��l¿�×d�h��c��}
�� k¾�|x}�wx}�hx}Û��uv�z�Ú�×c�}w}���}h�×d�h

�×¾�|h�×u}�Ú|�c}{×��|Â��¿r⌫d⌦�×
�� u���¿�hfÂc}{⌫d¿�{���×¾�|h�×u}�Ú|�c}{×��|Â

u⌫��xÍ×}Û�w⌫|w��Ûk�r�i×
�� k¾�|��¿i�ru�}�|h�×}�r�}��d⌦�×
�� k¾�|�ri�×�×c}Ûr��u⌫��k¿h�×
�� �×¾�|h�×u}�Ú|�c}{×��|Â{⌫�f}Ü��hf�{Ú���s�}Â

�Ú⌫|hÚ�s¾�c�}�k¿h�× +5,6
�� |c}Ûr�wc�}u�h�×�×�×¾�|h�×u}�Ú|�c}{×��|Â

��¿�xÍ×�xs�{��st�x}Û�hfÂ�r|�k¿c�}w}���}�ww
��s�×{�s�

��� k¾�|��¿c�}s�r��×�i}�r�}��d⌦�×
��� Ú×�ch�×|�{}�wc�}�k¿ +5,6
��� +5,6 0RGXOH u���¿�xº��{�|d�hc�ic}}{

u}�Ú|�c}{×��|Âw}}��Ø����}�i
��� �Ú��{wuw�ud�h�×¾�|h�×u}�Ú|�c}{×��|Â

��¿�xÍ×Ø¿�}¾�{c��×rc�|�uvÂd�h�hfÂc}
��ÛÚ�Õ×���¿x}Û�wØ����}�i

��� w�f��c}�×�×¾�|h�×u}�Ú|�c}{×��|Â{⌫�}hi�h�i
u⌫�r⌫s¾�c�}�k¿}Ûww�uf�×��|⌫��}�×�u�
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�}�x��Û�z�x}�|Ø�c�}�⌦c��
Ø�c�}�⌦c���r|�x}⌫|w�u⌫|wd�h�hfÂc}z�f}�p��Ûz�f��ck×s¾�Ø�c}Ûuwd�h

c�}×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â{⌫��c�ÖÛf�¿�|f�⌦hc�×t⌦h �� s���x} �r|f��{���×
u⌫�s}hc�×{�cu⌫���r fÜ� ��{�}tx}�wd¿�{���xÍ×xËii�w�×�r¿s��r���� �s¾�|¾�h�}c�s�{ �{¿�¾���r�w
}�h�h{�iÛ��¿f��{��f�Ô�scs¾�hc�×�xw¿�h �s¾f¾��j�⌫�||�h�|¾��×}Ûr�w{�c f��{f�r���×���¾�×⌫�
�r¿�c¾ k¾�|u���¿�hfÂc}{⌫d¿�{���×¾�|h�×u}�Ú|�c}{×��|Âu⌫��xÍ×}Û�w⌫|w��Ûk�r�i× k¾�|x}�wx}�h
x}Û��uv�z�Ú�×c�}w}���}h�×d�h�×¾�|h�×u}�Ú|�c}{×��|Â��¿r⌫d⌦�× u���¿c}Ûw�×c�}u�h�×
�×�×¾�|h�×u}�Ú|�c}{×��|Âh¾�|��Û�Ûr�cd⌦�× |c}Ûr�wc�}u�h�×�×�×¾�|h�×u}�Ú|�c}
{×��|Â��¿�xÍ×�xs�{��st�x}Û�hfÂ �r|�k¿c�}w}���}�ww��s�×{�s� k¾�|��¿i�ru�}�|h�×}�r�}��d⌦�×
k¾�|��¿c�}s�r��×�i}�r�}��d⌦�× k¾�|�ri�×�×c}Ûr��u⌫��k¿h�× Ú×�ch�×��{�}t�d¿�t⌦hd¿�{��d�h
s×��h�r¿h¾�|��Û}�r�}��d⌦�× w�f��c} �×�×¾�|h�×u}�Ú|�c}{×��|Â{⌫�}hi�h�iu⌫�r⌫s¾�
c�}�k¿}Ûww�uf�×��|⌫��}�×�u� di�rxËÔ��l��l¿�×d�h��c��} Ú×�ch�×|�{}�wc�}�k¿ +5,6
+5,6 0RGXOH u���¿�xº��{�|d�hc�ic}}{u}�Ú|�c}{×��|Âw}}��Ø����}�i }�{u��h�Ú��{wuw�u
d�h�×¾�|h�×u}�Ú|�c}{×��|Â��¿�xÍ×Ø¿�}¾�{c��×rc�|�uvÂd�h�hfÂc} ��ÛÚ�Õ×���¿x}Û�w
Ø����}�i

���}�wf��{f�r���×d�h�hfÂc}z�f��ck×u⌫��scs¾�hi�cz�f}�p fÜ� �×¾�|h�×
u}�Ú|�c}{×��|Â{⌫�f}Ü��hf�{Ú���s�}Â�Ú⌫|hÚ�s¾�c�}�k¿h�× +5,6 ×�ci�c×⌫��hfÂc}z�f}�p
|�h���×r¿�|�×}Ûr�w{�c�Ú��{i�cz�f��ck×�⌫c � s���x} �r¿�c¾ �� Ú×�ch�×��{�}t�d¿�t⌦h
d¿�{��d�hs×��h�r¿h¾�|��Û}�r�}��d⌦�× �� u���¿c�}x}Û��×h�×}Û��¾�hz�}c�iu⌫��scs¾�hc�×
�×�×¾�|h�×s¾�h � d�h�hfÂc}r⌫d⌦�×    �� Ú×�ch�×�¾�×��Ô¾��{�}t�k¿ +5,6 �r¿ ��Û �� Ú×�ch�×
�k¿u�c�Û�×c�}u�h�×�r¿�|¾�hf¿�{f¾�

���� xËii�|Ø�c}Ûuwi�cc�}�k¿ +5,6 �×�hfÂc}z�f}�p��Ûz�f��ck×
   �{Ü��×�d¿�{��f��{f�r���×d�hc�¾�{s���|¾�hz�f}�p��Ûz�f��ck×�c⌫�|�c�wØ�c}Ûuw

i�cc�}�k¿ +5,6 {��rs���x}�r|�k¿��v⌫���f}�Û�ÂxËii�| �r¿Ø�c�}�⌦c���r|�x}⌫|w�u⌫|w r�h×⌫�



46 °“√®—¥°“√¿“§√—∞·≈–¿“§‡Õ°™π

s�}�hu⌫� � � xËii�|Ø�c}Ûuwi�cc�}�k¿ +5,6 �×�hfÂc}z�f}�p��Ûz�f��ck×
z�f}�p                                                    z�f��ck×

�� u���¿Ø¿�w}���}�×¾�|h�×u}�Ú|�c}{×��|Â ��Û�hfÂc}
��hc�|�uvÂc�}Ú�Õ×�Ú×�ch�×�r¿�|¾�h{⌫x}Û��uv�z�Ú

�� u���¿h�×u}�Ú|�c}{×��|Â�×�hfÂc}{⌫}Û�w⌫|wk�r�i×
��Û��{�}tx}�wd¿�{����¿�xÍ×xËii�w�×�r¿s��r����

�� u���¿�k¿u}�Ú|�c}w�ff���Û��c��}�r�h
}�{u��h�rxËÔ��f��{l��l¿�×

�� �}¿�h�}hi�h�iu⌫�r⌫��¿c�wÚ×�ch�×Ù¹�|u}�Ú|�c}
{×��|Âs¾�c�}{⌫�f}Ü��h{Ü��×�w�×�×c�}�k¿ +5,6

�� �Ú��{x}Û��uv�z�Úc�}i¿�hh�×��ÛØ�c��}d�h
�hfÂc}

�� u���¿Ø¿�w}���}�×¾�|h�×u}�Ú|�c}{×��|Â��Û
�hfÂc} ��hc�|�uvÂc�}Ú�Õ×�Ú×�ch�×
�r¿�|¾�h{⌫x}Û��uv�z�Ú

�� u���¿x}Û��uv�z�Úc�}w}���}h�×u}�Ú|�c}{×��|Â
r⌫d⌦�×

�� �}¿�h�}hi�h�iu⌫�r⌫��¿c�wÚ×�ch�×Ù¹�|u}�Ú|�c}�
{×��|Âs¾�c�}{⌫�f}Ü��h{Ü��×�w�×�×c�}�k¿ +5,6

�� +5,6 u���¿h�×u}�Ú|�c}{×��|Â�×�hfÂc}{⌫}Û�w⌫|w
k�r�i× ��Û��{�}tx}�wd¿�{����¿�xÍ×xËii�w�×�r¿
s��r����

�� u���¿�d¿�t⌦hd¿�{���r¿h¾�|d⌦�×
�� Ú×�ch�×�k¿��Û|�{}�w +5,6 �×h�×u}�Ú|�c}�

{×��|Â

�}�x��Û�z�x}�|Ø�c�}�⌦c��
xËii�|Ø�c}Ûuwi�cc�}�k¿ +5,6 �×�hfÂc}z�f}�p {⌫i�×�× � xËii�| ��Û�×�hfÂc}

z�f��ck× {⌫i�×�× � xËii�| �r|xËii�|u⌫�f�¿�|f�⌦hc�×��ÛtÜ��xÍ×xËii�|��f�Ô��r�w�}cd�h
�hfÂc}u��h��hx}Û�zu fÜ� +5,6 u���¿Ø¿�w}���}�×¾�|h�×u}�Ú|�c}{×��|Â��Û�hfÂc}��h
c�|�uvÂc�}Ú�Õ×�Ú×�ch�×�r¿�|¾�h{⌫x}Û��uv�z�Ú ��Û}�h�h{�u⌫���{Ü�×c�× fÜ� +5,6 u���¿h�×
u}�Ú|�c}{×��|Â �×�hfÂc}{⌫}Û�w⌫|w k�r�i× ��Û��{�}tx}�wd¿�{����¿�xÍ×xËii�w�×�r¿s��r����
�¾�×xËii�|d�hz�f}�pu⌫����Ü��⌫c � xËii�| �r¿�c¾ �� u���¿�k¿u}�Ú|�c}w�ff���Û��c��}�r�h
}�{u��h�rxËÔ��f��{l��l¿�×   �� �}¿�h�}hi�h�iu⌫�r⌫��¿c�wÚ×�ch�×Ù¹�|u}�Ú|�c}{×��|Âs¾�c�}
{⌫�f}Ü��h{Ü��×�w�×�×c�}�k¿ +5,6 ��Û �� �Ú��{x}Û��uv�z�Úc�}i¿�hh�×��ÛØ�c��}d�h�hfÂc}
dÖÛu⌫�xËii�|d�hz�f��ck×u⌫����Ü��⌫c  � xËii�| fÜ� �� +5,6 u���¿x}Û��uv�z�Úc�}w}���}h�×
u}�Ú|�c}{×��|Âr⌫d⌦�× �� �}hi�h�iu⌫�r⌫d�hÚ×�ch�×Ù¹�|u}�Ú|�c}{×��|Âs¾�c�}{⌫�f}Ü��h{Ü�
�×�w�×�×c�}�k¿ +5,6 �� c�}�d¿�t⌦hd¿�{���r¿h¾�| ��Û �� Ú×�ch�×�k¿��Û|�{}�w +5,6
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�×h�×u}�Ú|�c}{×��|Â iÛ���×�¾�Ø�c}Ûuwi�cc�}×� +5,6 {��k¿�×�hfÂc}z�f}�p��Ûz�f��ck×
iÛt�c×�{��k¿�×��st�x}Û�hfÂ�k�hc�}w}���}�xÍ×�¾�×��Ô¾ Ø�c�}�⌦c��×⌫���rf�¿�hc�wc�}�⌦c��
�×��hf�x}Â l⌦�h�xÍ×c�}�⌦c���z�Úc�}ÖÂd�hc�}�k¿ +5,6 �×�hfÂc}s¾�h � d�h��hf�x}Â ��Û
Ø�c}Ûuwi�cc�}|�{}�w +5,6 l⌦�h}Ûw��¾� +5,6 t�c×�{��k¿�×��st�x}Û�hfÂ�k�hw}���}�u¾�×��×
��Û�k¿�ÚÜ���×�w�×�×wuw�ud�hÙ¹�|u}�Ú|�c}{×��|Â �r|x}Û|�csÂ�k¿�×c�}w}���}�h�×�rÜ�×
c�}w�×u⌦cd¿�{���c⌫�|�c�wÚ×�ch�× ��Û{⌫�¾�××¿�|u⌫�iÛ×��x�k¿�ÚÜ��|c}Ûr�wf��{��{�}t
�k�hc�}�d¾hd�×d�h�hfÂc} �|¾�h�}c�s�{ Ø�c}Ûuwu⌫��c�rd⌦�×u���¿h�×u}�Ú|�c}{×��|Â��{�}t
w}���}i�rc�}�r¿�|¾�h{⌫x}Û��uv�Ø� �s¾|�h�{¾�r¿×��x�k¿�ÚÜ��x}Û�|k×Âc�}i¿�hh�× c�}�Ú��{d⌦�×d�h
Ø�c��} ��Ûc�}×�{��k¿x}Û�|k×Â�ÚÜ��Ú�Õ×�u�c�Ûd�hÚ×�ch�× �7HR� 6RRQ DQG )HGULF� �����

���� Ø����}�i�×c�}×� +5,6 {��k¿�×�hfÂc}
c�}�⌦c��xËii�|c�}×� +5,6 {��k¿�×�hfÂc}x}Û�wØ����}�i�}Ü��{¾d�h�hfÂc}z�f}�p

��Û��ck× �r|�k¿�{c�}i��×cc�¾�{�r|��v⌫ 6WHSZLVH �ÚÜ��Ú|�c}ÖÂ�¾�{⌫s���x}���}Û
�rw¿�hu⌫��xÍ×s���x}��f�Ô�×c�}�w¾hc�¾�{ �r|c�}c��×rs���x}���}Û��Ûs���x}�xÍ×r�h×⌫�

s���x}s�{ �w¾h�xÍ× � c�¾�{ fÜ�
� c�¾�{u⌫� � c�¾�{�{¾x}Û�wØ����}�i
� c�¾�{u⌫� � c�¾�{x}Û�wØ����}�i

s���x}���}Û x}Ûc�wr¿�|c�¾�{xËii�| r�h×⌫�
� c�¾�{xËii�|c�}Ú�Õ×� +5,6 {��k¿�×h�×u}�Ú|�c}{×��|Â
� c�¾�{xËii�|c�}|�{}�wc�}×� +5,6 {��k¿�×�hfÂc}
� c�¾�{xËii�| Ø�c}Ûuwi�cc�}×� +5,6 {��k¿�×�hfÂc}

Ø�c�}�⌦c���r|�x}⌫|w�u⌫|w}Û��¾�h�hfÂc}z�f}�p��Ûz�f��ck× {⌫r�h×⌫�



48 °“√®—¥°“√¿“§√—∞·≈–¿“§‡Õ°™π

��xËii�|c�}Ú�Õ×� +5,6
{⌫Ø�s¾�f��{���}�i
��Û�{¾���}�id�h�hfÂc}

�hfÂc}z�f}�p
i�×�× � xËii�|

�hfÂc}z�f��ck×
i�×�× � xËii�|

��c�}w�}�h}�c�� +5,6
��u��×fs�d�hÚ×�ch�×��Û

c�}Ù¶c�w}{
��Ø¿�×� Ú×�ch�× ��Û�×¾�|h�×

�×�w�×�×c�}×� +5,6 {��k¿
��c�}c��×r}Ûww��uv�d¿�{����Û

c�}ur��w�ÚÜ��×��x�k¿

� Ú|�c}ÖÂc�¾�{x}Û�wØ����}�i
t�cs¿�h }¿�|�Û ����

� Ú|�c}ÖÂc�¾�{�{¾x}Û�wØ����}�i
t�cs¿�h }¿�|�Û �����

� ��{�}tÚ|�c}ÖÂ�r¿t�cs¿�h
�r|}�{ }¿�|�Û ����

�� u⌫{h�×Ú�Õ×� +5,6
�� c�}c��×r��uv�d¿�{��

� Ú|�c}ÖÂc�¾�{x}Û�wØ����}�i
t�cs¿�h }¿�|�Û ��

� Ú|�c}ÖÂc�¾�{�{¾x}Û�wØ����}�i
t�cs¿�h }¿�|�Û ����

� ��{�}tÚ|�c}ÖÂ�r¿t�cs¿�h
�r|}�{ }¿�|�Û ����

��xËii�|c�}|�{}�wc�}×�
+5,6 {��k¿�×�hfÂc}
{⌫Ø�s¾�f��{���}�i
��Û�{¾���}�id�h�hfÂc}

�hfÂc}z�f}�p
i�×�× � xËii�|

�hfÂc}z�f��ck×
i�×�× � xËii�|

��Ø¿�w}���}�×�w�×�×c�}Ú�Õ×� +5,6
��c�}|�{}�wd�hÙ¹�|u}�Ú|�c}{×��|Â

�×c�}×� +5,6 {��k¿�×h�×x}Ûi�
�� �×�f�rc�}×� +5,6 {��k¿�×h�×

u}�Ú|�c}{×��|Âd�hu⌫{h�×
�uf�×��|⌫��}�×�u� ��Ûu⌫{h�×
Ú�Õ×�u}�Ú|�c}{×��|Â

�� c�}�×�w�×�×d�h�hfÂc}
��ÛØ¿�w}���}

� Ú|�c}ÖÂc�¾�{x}Û�wØ����}�i
t�cs¿�h }¿�|�Û ����

� Ú|�c}ÖÂc�¾�{�{¾x}Û�wØ����}�i
   t�cs¿�h }¿�|�Û �����
� ��{�}tÚ|�c}ÖÂ�r¿

t�cs¿�h�r|}�{ }¿�|�Û ����

�� c�}�×�w�×�×d�h�hfÂc}
��ÛØ¿�w}���}

� Ú|�c}ÖÂc�¾�{x}Û�wØ����}�i
t�cs¿�h }¿�|�Û ����

� Ú|�c}ÖÂc�¾�{�{¾x}Û�wØ����}�i
t�cs¿�h }¿�|�Û ����

� ��{�}tÚ|�c}ÖÂ�r¿
t�cs¿�h�r|}�{ }¿�|�Û ����

s�}�hu⌫� ��� c�}i��×cc�¾�{x}Û�wØ����}�i��Û�{¾x}Û�wØ����}�i�×�hfÂc}z�f}�p��Ûz�f��ck×u⌫�×�
    +5,6 {��k¿�×�hfÂc}

s���x}���}Û
s���x}s�{

x}Û�wØ����}�i � �{¾x}Û�wØ����}�i x}Û�wØ����}�i � �{¾x}Û�wØ����}�i
z�f}�p z�f��ck×
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5HIHUHQFHV

$YLVRQ� '� DQG 6KDK� +� ������� 7KH ,QIRUPDWLRQ 6\VWHPV 'HYHORSPHQW /LIH
&\FOH� $ )LUVW &RXUVH LQ ,QIRUPDWLRQ 6\VWHPV� 8.� 0F*UDZ�+LOO�

%DOO� $� ������� +XPDQ UHVRXUFH V\VWHP DSSURDFK� 1HZ <RUN� ☺RKQ :LOH\�
%LHUKH� 'RLV DQG :DDOVRQ�1RRRRVKXD� ������� /LVWHQ WR  )DLOXUH� )RUWXQH� ��������

������
%UDQVFRPE� /HZLV DQG $XHUZDOG� 3KLOLS� ������� 7DNLQJ 7HFKQLFDO   5LVNV� +RZ

,QQRYDWRUV� (⌧HFXWLYHV� DQG ,QYHVWRUV 0DQDJH +LJK É 7HFK 5LVN�
0DVVDFKXVHWWV� 7KH 0,7 3UHVV�

%UDQVFRPE� /HZLV DQG $XHUZDOG� 3KLOLS� ������� 7DNLQJ   7HFKQLFDO   5LVNV�
+RZ ,QQRYDWRUV� (⌧HFXWLYHV� DQG ,QYHVWRUV 0DQDJH +LJK É 7HFK 5LVN�
0DVVDFKXVHWWV� 7KH 0,7 3UHVV�

%URGHULFN� 5� DQG %RXGUHDX� ☺�:� ������� 7KH (YROXWLRQ RI &RPSXWHU 8VH LQ
+XPDQ 5HVRXUFH 0DQDJHPHQW� ,QWHUYLHZV ZLWK 7HQ /HDGHUV� +XPDQ
5HVRXUFH 0DQDJHPHQW� �� ���� ��������

&HGDU� (� ������� &ULWLFDO KXPDQ UHVRXUFH LVVXHV RI WKH ����V� +XPDQ 5HVRXUFH
3ODQQLQJ� �� ���� ������

&HGDU� (� ������� ,QWURGXFWLRQ WR WRPRUURZÅV V\VWHP IRU PDQDJLQJ KXPDQ UHVRXUFHV�
3XEOLF 5HVRXUFH 0DQDJHPHQW� �� ����� ������

&HGDU� (� ������� &RPSXWHU�UHODWHG KXPDQ UHVRXUFHV� 3HUVRQQHO ☺RXUQDO� � ����
������

&HGDU� (� ������� *HWWLQJ EXVLQHVV GRQH ZLWK 0,6� 3HUVRQQHO ☺RXUQDO� ������ ���
���

&HULHOOR� 9� 	 )UHHPDQ� $� ������� +XPDQ UHVRXUFH PDQDJHPHQW V\VWHP� VWUDWHJLF�
WDFWLFV DQG WHFKQLTXHV� 1HZ <RUN� 95& &RQVXOWLQJ *URXS�
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&KDIIH\� '� �HG�� ������� %XVLQHVV ,QIRUPDWLRQ 6\VWHPV� 7HFKQRORJ\� 'HYHORSPHQW
DQG 0DQDJHPHQW LQ WKH H�%XVLQHVV� 3UHQWLFH�+DOO�

'H6DQFWLV� *� ������� +XPDQ 5HVRXUFH ,QIRUPDWLRQ 6\VWHPV� $ &XUUHQW
$VVHVVPHQW�  0,6 4XDUWHUO\� �� ���� ������

(LQ�'RU� 3� DQG 6HJHY� (� ������� 2UJDQL]DWLRQDO &RQWH⌧W DQG WKH 6XFFHVV RI
0DQDJHPHQW ,QIRUPDWLRQ 6\VWHPV� 0DQDJHPHQW 6FLHQFH� �� ����� �����
�����

)RUUHU�  '�� /HLERZLW]� 2� 	 6KRUH� 6� ������� +DQGERRN RI KXPDQ UHVRXUFH
LQIRUPDWLRQ 6\VWHP� 9$� ☺RVVH\�%DVV

*RRUJH� '� ������� :K\ DUH KXPDQ UHVRXUFH ODVW WR EH DXWRPDWHG"� 3HUVRQQHO
☺RXUQDO� ����� ������

*XLQDQ� &� ������� ,QIRUPDWLRQ 6\VWHP LQ WKH 2UJDQL]DWLRQ� &DQDGD� &HQJJH
/HDUQLQJ�

*XPDQ� &� ������� +5,6 OLIH F\FOH� ☺RXUQDO RI +XPDQ 5HVRXUFH 6\VWHP
0DQDJHPHQW� ������ ������

+DLQHV� .� 	 3HWLW� ,� ������� 7KH LPSDFW RI KXPDQ UHVRXUFH LQIRUPDWLRQ V\VWHP�
6LQJDSRUH� 3RZHU 6L⌧ &RPSDQ\�

+DQQRQQ� ☺HII 	 %UDXGHV� ������� &RPSXWHU DQG SHUVRQQHO PDQDJHPHQW� 3HUVRQQHO
☺RXUQDO�� ���� �����

+XVVDLQ� =� DQG 3URZVH� 3� ������� +XPDQ UHVRXUFH LQIRUPDWLRQ V\VWHP DV
PHDQV RI IXOILOOLQJ MRE UROHV ZHUH SURIHVVLRQDOO\ IRU KXPDQ UHVRXUFH
PDQDJHV� :RUNLQJ 3DSHU 1R� ������ KWWS���ZZZ�GRFVWRF�FRP

☺HQNLQV� 0�/� DQG /OR\G� *� ������� +RZ &RUSRUDWH 3KLORVRSK\ DQG 6WUDWHJ\
6KDSH WKH 8VH RI +5 ,QIRUPDWLRQ 6\VWHPV� 3HUVRQQHO� ��� ������

5HIHUHQFHV
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☺RQHV� :� 	 $PHOW� 1� ������� 3HUVRQQHO DQG GDWD PDQDJHPHQW� &DOLIRUQLD�
$PHULFDQ 0DQDJHPHQW $VVRFLDWLRQ�

.DYDQDJK� 0�☺� *XHXWDO� +�*� DQG 7DQQHQEDXP� 6�/� ������� +XPDQ 5HVRXUFH
,QIRUPDWLRQ 6\VWHPV� 'HYHORSPHQW DQG $SSOLFDWLRQ� %RVWRQ� 3:6�.HQW
3XEOLVKLQJ�

.DYDQDJK� 0�☺� *XHXWDO� +�*� DQG 7DQQHQEDXP� 6�/� ������� +XPDQ 5HVRXUFH
,QIRUPDWLRQ 6\VWHPV� 'HYHORSPHQW DQG $SSOLFDWLRQ� %RVWRQ� 3:6�.HQW
3XEOLVKLQJ�

.LQQHL� *� 	 $UWKXU� :� �������  (PSOR\HH SULYDF\� LQIRUPDWLRQ QHHGV DQG ODZ�
3HUVRQQHO ☺RXUQDO� � ���� ������

.RVVHN� $� ������� +XPDQ UHVRXUFH LQIRUPDWLRQ V\VWHP LPSOHPHQWDWLRQ DQG
GHSOR\PHQW� $ FRQFHSWXDO IUDPHZRUN�  6DQ )UDQFLVFR� ☺RVVH\�%DVV�

/DXGRQ� .�&� DQG /DXGRQ� ☺�3� ������� 0DQDJHPHQW ,QIRUPDWLRQ 6\VWHPV� 0DQDJLQJ
WKH 'LJLWDO )LUP� �WK HGLWLRQ� 1☺� 3UHQWLFH +DOO�

/HGHUHU� 0� ������� (⌧SHUW V\VWHP� &RPSXWHU 'HFLVLRQ ☺RXUQDO� ����� ������
/LQ� &�<�<� ������� +XPDQ UHVRXUFH PDQDJHPHQW V\VWHP IXQFWLRQ�  3HUVRQQHO

☺RXUQDO� ����� ������
/XMDQ� 0�5�2� ������� 6WXG\LQJ VWUDWHJ\ LQ KXPDQ UHVRXUFH PDQDJHPHQW�

DQ DSSURDFK� ,QGXVWULDO 7HFKQRORJ\� ����� ������
0DUWLQVRQV� 0�*� ������� %HQFKPDUNLQJ +XPDQ 5HVRXUFH ,QIRUPDWLRQ 6\VWHPV

LQ &DQDGD DQG +RQJ .RQJ� ,QIRUPDWLRQ DQG 0DQDJHPHQW� ��� ��������
2Å&RQQHOO� 6�(� ������� 6\VWHP 5HGHVLJQ 0DNHV )HG(⌧ D 7HFKQRORJ\ /HDGHU�

+5 0DJD]LQH� $SULO� S� ������

5HIHUHQFHV
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3DOIUDPDQ� 9� ������� %XVLQHVV SHRSOH LQIRUPDWLRQ�  1HZ <RUN�  1RVWUDQG 5HLQKROG
&RPSDQ\�

3HQGKDUNDU� 5� 3DSHU 	 0ROQDU� ������ ☺XQH ���� &RPSXWHU 3RZHU� 7KH :DOO
6WUHHW ☺RXUQDO�

3LWPDQ� .� ������ 0D\ ��� ,7 3URMHFW 0DQDJHPHQW� )DEHV�
3OXPWUHH 6� ������� 3OXPWUHH 6RIWZDUH�  +DQGERRN 9$� ☺RVVH\�%DVV�
5DPSWRQ� *� ������� +XPDQ UHVRXUFH SODQQLQJ IRU ,7� 3HUVRQQHO ☺RXUQDO � ����� ���
5DSS� :LOOLDP� ������� ,QIRUPDWLRQ 7HFKQRORJ\ 6\VWHP� 1HZ <RUN� 2⌧IRUG

8QLYHUVLW\ 3DUQ�
5LFKDUGV�&DUSHQWHU� &� ������� &RPSXWHUV LQ 3HUVRQQHO É 1HZ 1HHGV� 1HZ

0HWKRGV� 1HZ 2SSRUWXQLWLHV� 3HUVRQQHO 0DQDJHPHQW� ������ ������
6RIWZRUOG� ������� 6WUDWHJ\ IRU ,QIRUPDWLRQ 7HFKQRORJ\ ���������� 1HZ <RUN�

&RXUVH 7HFKQRORJ\�
6SHQFHU� )� ������� &RPSXWHUV� $ ERRP IRU KXPDQ UHVRXUFH PDQDJHPHQW�

3HUVRQQHO $GPLQLVWUDWLRQ� �� ������
7DQVOH\� (� 1ZHHO� &� 	 :LOOLDP� �������  *RYHUQPHQW� :KR QHHGV DQ +5,6"�

&RPSXWHUV LQ 3HUVRQQHO� ������ ����
7HR� <�� 6RRQ� .� 	 )HGULF� %� ������� &RPSXWHUV LQ KXPDQ UHVRXUFH� 3HUVRQQHO

☺RXUQDO� �����
7RH� 7�6�+� 	 )HGHULF� 6�$� ������� +XPDQ UHVRXUFH PDQDJHPHQW V\VWHP�

3HUVRQQHO☺RXUQDO� ����� ������
7RZHU� 0� 	 3HUULQ� &� ������� 'HYHORSLQJ SHUVRQQHO FRPSXWHU� 3HUVRQQHO ☺RXUQDO�

�����

5HIHUHQFHV
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7\VRQ� (� 	 )HOO� $� ������� 0LFURFRPSXWHU VHFXULW\� +XPDQ 5HVRXUFH
0DQDJHPHQW 6\VWHP 5HSRUW�  1RYHPEHU�

8OULFK� '� ������� +XPDQ UHVRXUFH FKDPSLRQ� 1HZ <RUN� :LOVRQ &RPSDQ\�
:DJHO� :�+� ������� 2Q WKH +RUL]RQ� +5 LQ WKH ����V� 3HUVRQQHO� ������
�����

:DONHU� ☺� �������  ,7 IRU EXVLQHVVV� 1HZ <RUN� 5HQRXI�
:DONHU� ☺� ������� 7KH FRPSXWHU LQ SHUVRQQHO DGPLQLVWUDWLRQ� 3HUVRQQHO ☺RXUQDO�

����� ������
<HK� &�<� ������� +XPDQ 5HVRXUFH ,QIRUPDWLRQ 6\VWHPV� ,PSOHPHQWDWLRQ LQ

7DLZDQ� 5HVHDUFK 	 3UDFWLFH LQ +XPDQ 5HVRXUFH 0DQDJHPHQW� �����
������

5HIHUHQFHV




