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Ê»�Ê§� »�|ËZ¼¿�½|¸���½Y�Z°¼Å�Á�,�������� �
� �

���{�°¸¼��½Z»�Z��ÉZÅ|uYÁ��
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Y��]�Y��{ÂyË¾�Ã{�¯��¯�¼f»��Â�Â»�Y|¿�M�Ä¯ËZ��Z^e�YÊ�»Ì½Z�°¸¼�{��ÉZÅ|uYÁ���cZ»Y|/«Y�Á�½Z»�Z�
¿Z�¿Y��]ZÀ»Ê�.{�Y{�{ÂmÁ��iZ³�-Ä¿Â¼¿�½YÂÀ��Ä]É,�����¹ÁZ]�¶aY�,��,½Y�Z°¼Å�Á������� �

]Ì�°�Å�ÁZ¸�Ì|������]�,Ì½Z�Ê»�dÌ·Z §�Ä¯�|¿�Y{�¿Z�¿Y��]ZÀ»�ÉZÅÊ����½Z/À¯�Z¯���/´¿�Á��Zf§���]
Y��Y��b��Á�d�Y��Y~³�ÌiPeË¾���Ëª�ZÅ|uYÁ�{�°¸¼���]É�¿Z»�Z�Ê,�·Z»Ê��¿�½Z»�Z/���Y�Z]�ºÆ��Á�/Ì��

d�Y~³�|ÅYÂy��ÌiPe��½Z¼Å��Ä¯�Â�¾Ì�Ìa�cZ¬Ì¬ve�d�Y�Äf�Y{�Ã�Z�Y,�ZÅ�Zf§�É��{�Ä/]�½ZÀ¯�Z¯·�/Ì¶�
//y�]�µZ//¬f¿YÊ����Y��Y�//»�½Z»�Z//��½Á�{�Ä//]�Z//ÅÊ�YÂe//¿|�{�//°¸¼���//]�ÉZÅ|//uYÁ���Y~//³�ÌiPe�½Z»�Z//�

|�Z]���Ê/§Y{�®/»��,���������/¼Å�Ä/]Ì¾�·{�/Ì¶�|¿YË�½Y|À¼/��Y�/Ë¾����|/¿|¬f »�Ã�Â/u����/]�Ä/�]Y��º/Æ§�Ä/¯Ì¾�
dÌ·Z §�¿Z�¿Y��]ZÀ»�ÉZÅÊ��Z/Å�Zf§��Á���´¿�Á�{�°¸¼��ÁÉ���Zf/�Y���{�,½Z/À¯�Z¯É���/¸¯�Ä/�]Y���{Ê�
n¿�ÌÃ���Y~³�iYÉ�YË¾�Y�§Ë�]�|ÀÌ�Z���d/�Y�º/Æ»���x/�Za����Z/f§��ÉZ/ÅÉ��/��´¿�ÁÊ�����Ä/]�d^/�¿�½Z/À¯�Z¯

Ä¿Z»Z��¿Z�¿Y��]ZÀ»�ÉZÅÊ�´f�]�,ÓZ]�{�°¸¼�Ê���{Â¼¿�½Z¿M�Ä¯�{�Y{�½M�Ä]ÌÀÊ�Y�/Ë¾��d/Ì·Z §����{�Y��ÉZ/Å
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2. MacDuffie 
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3. Oshagbemi 



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

����

Ê»�]��{�Y��Ì³{���Y�Ä]Ë¾�e�eÌ\���Y�d�Y�¾°¼»�{�§Ë��°É�»RZÅ�Ä¨·É�¤�¸Ê��/�Y��{ÂyÊ����Y�Á�|/�Z]
Ë��°É��Y�Z¿Ê�·ÁÊ�Y�Ä¼ÅË¾��Z/���½YÂÀ��dve�¶»YÂ�Ëd��̧¤/�Ê���Ê/»�Ä/ ·Z�»��{Â/��Ó��,�����-

�,�ËÁ�������Y�]ZÀ]Ë¾�Z��Ëd�¸¤��/Ë�Ê®���¿�|/uYÁ�¹Â/Æ¨»Ì�d/����Ä/�Â¼n»�Ä/°¸]����/´¿��Y�ÉY���Á�Z/Å
¶¤��Ä]�d^�¿�{�§�cZ�Z�uY��Y�d�Y��,Ê¯�������� �

�Ä¯�d�Y�Ê¸»YÂ���Y�Ê°Ë�Ê¸¤��dËZ��´¿Y�cZ»Y|«Y��nÀ���{Ì��Y�É�Ä¿Z»Z��ZÅÉ��Z¯É���Z/]
Ê»�Äf§�³���¿��{��Y~³�ÌiPe�ÓZ]�{�°¸¼��,{Â��»���¿�Ä]�Ä¯�Y�qÊ�|����Ä/�]Y��YÉ�����Ê¸¤/��dËZ/���¾Ì/]

�,|À�Z]�Äf�Y{�dËZ���Ä¯�Ê¿Z�¯�Á�{�Y{�{ÂmÁ�½Z¿M�{�°¸¼��Z]�{Y�§YÌ]�µZ¼fuY�Z]���Y��{Â/y��Z/¯�É�f�
��z]�iY�Ê¸°��Ä]�¹Zn¿Y\Ìe�e�¾Ë|]�,Ã{Y{�{�°¸¼��ÉZÅ|uYÁ�����/�z]�|/ÀÅYÂy�{Â/^Æ]�Y��½Z»�Z/�Ì|��Á

Àr¼ÅÌ¾���]�ZÀ]¹Zn¿Y�cZ ·Z�»�Ã|��½ZÀ¯�Z¯�,Ê�Y��´¿YÌÃ��]Ì��f/�É��Y�/]É�³�{Ì���Z/Å�Zf§���{�½|/�É�
Y�Á�Äf�Y{�É�ZÌfyYË¾�f�{��{�ÃÁ�³�Ä]�dËZÆ¿�{Ì]ZÊ�Zf¿�Ä]Ël�{�°¸¼�É�Á��fÆ]�����|/ÅYÂy�®/¼¯��eÓZ/]

{�¯��,dÌ¼�Y��»���������,¾z/���´Ë{�Ä]�¿Z/À¯�Z¯Ê��Ê/»�������{�/°¸¼��{Â/^Æ]��{�Y��{Â/y��/¬¿�|/À¿YÂe
ZÅ|uYÁÉ�¿Z»�Z�Ê�Ä]�]ÂyÊ�Ã�Ì´¿YZ]�Ä¯�|ÀÅ{�¹Zn¿Y,��Y��Á�|Æ f»Ê��|À/�Z]������Z/�Y�¾/ËY��/]���{�/Ë®�
Ä¿Z»Z����Z¯É�]Z�Y�]�ÓZ]�{�°¸¼�É�Y�§YË��Z]�½ZÀ¯�Z¯�|Æ eË|�Z����Â�Â»�Ä]Ëd�¸¤�Ê��ÄmÂe�É{ZË�
�-{Â�¿ZÀ¯�Z¯�Ä¯�Y�qÊ�]�µZ¼fuY�Z]�|Àf�Å�½Z»�Z��Ä]�|Æ f»�Ä¯Ì�f�É���Y�/§Y�d/Æm��{Ë���Y�Z/¯ÊË��Á
Ã�Æ]�{Â¼¿�|ÀÅYÂy��Ôe�½Z»�Z��É�Á�dËY����,½Y�Z°¼Å�Á���������

½Z»�Z����Y�Ä¯�ÊËZÅÄ¿Z»Z���Z¯�ÉZÅÉ����Ê/»�Ã{Z¨f/�Y�ÓZ/]�{�°¸¼��Z]������{�Y��{Â/y�½Z/À¯�Z¯�,|/ÀÀ¯
eY�Z]�Ä�]Y�¼�e�}ZzÌº�ÉZÅ�Ê»�|À¼¿YÂe�{Ây�¶¤��Ä]��Â]�»�|¿�Z���,�·ÁÓ��������d�³�������]�/Ì½Z�

Ê»�½Z»�Z���{�Ä¯�{�Y{�Y�Ä¯�ÊËZÅË¾�Ä¿Z»Z�a�ZÅÌÃ{Z�Z���,d�Y�Ã|�Ëd�]Ì�f�É�]Ì¾��Á�½Z/À¯�Z¯�{Â/m�
d��§�Ä¯�Y�q�,{�Y{�]�ÉZÅÌ�f�É�Y�]É�Y�§��{�d¯�Z�»Ë|À�¼�eÌº�³Ì�É�fyY��{�ZÅÌ�Z����Ä/mÂe�,|/¿�Y{

]Ì��fÉ�Y�Ä]Ë{Zn�d��§���/��Â»M�ÉZ/ÅÊ���Z/¬e�Y�d/ÆmÉ�����Ê/»�Z/Æ¿M�c�Z/Æ»�Á��/¿Y{���/Àr¼Å�Á�{Â/�Ì¾�
]�cZ�Ô�YÌ��f/�É������̧¤/��Ä/ÅY���Z/¯�Z/]��Z/^e�Y��{Ê,������{�{Â/y�½Y�Z/°¼Å�Á�d/��a���¥�/���YË�d/§Z�

Ê»�|¿�Y{��Z����Z�uY�ZÆ¿MËd�]Ì�f�É�Ê»�Ä¯�Y�q�,{�¯�|ÀÅYÂy��Àe��{�|À¿YÂeÌº�¥Y|ÅY,��d¯�Z�»
]Ì�f�É�|À�Z]�Äf�Y{¸¤��µÔ¬f�Y��Y�,Ê�����d/��§�Á�|/¿�^]�c~/·�{Â/y��]�ÉZ/ÅÌ��f/�É��Y�/]É���Á���Â/»M

c�ZÆ»�Ä �Âe�ZÅË½Z��|À�Z]�Äf�Y{��Z^�Ê,������������Z/]�Z/e�d/�Y�Ã|���Ôe�Ä ·Z�»�¾ËY��{�ZÀ^»�¾ËY��]
 

1. Locke 
2. Wright  



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

����

���������/Ì´¿Y�cZ»Y|/«Y��/¬¿�Ê/���]�Á�¶/Ì¸ve��{�¹Â/Æ¨»�¾/ËY�¾f§�³��¿��{�Ä¿Z»Z/��ÉY���ÉZ/Å���Z/]�É�Z/¯
�ÉZ¬e�Y��]�ÓZ]�{�°¸¼�����Ä/mÂe�Ên¿Z/Ì»��/Ì¤f»�½YÂÀ��Ä]�Ê¸¤��dËZ����Ì¤f»�Ä]�,Ê¿Z»�Z��ÉZÅ{�°¸¼�

{�Ì³��Y�«���¿�|»�½ZÌ»�¾ËY��{�½M�ÃZ´ËZm�Á�d�Y�Ã|�����
� �

ªÌ¬ve�Ê»ÂÆ¨»�ÉÂ´·Y��
�¶°�����,Ä]�Ê»ÂÆ¨»�ÉÂ´·Y�Äf§�³�Z¯�Ê»�½Z�¿�Y��Ä ·Z�»�¾ËY��{�Ã|���|/Å{�����,�ÅÁ�/a�¾/ËY��{

��Ôe|���Á�»�Z]�ZeÉ�]{Y��]��»ZmÌcZ��¿É��]�ne�cZ ·Z�»�ÁÊ�c�Â���»Â/Æ¨»�µ|»�,Äf§�³Ê�·ÁY�/ÌÄ�
��§�Ä]�½YÂf]�½M��Z�Y��]�Ä¯ÄÌ�ÉZÅ�¬veÌ,ª�z�ZaÊ����Ä/WY�Y�,{Y{�\/�ZÀ»�{Â/����Y�µÁY��/z]�/Ë¾���µ|/»

»ÂÆ¨»Ê�¤f»�Ä]��Â]�»Ì���¶¬f�»ËÀ Ê�´¿Y�cZ»Y|«YÌ��Y�É�Ä¿Z»Z��ÉZÅ�Z¯É�ÓZ]�{�°¸¼��Z]d����Ä/¯
Y�]É����]�Á��nÀ�Ê�YË¾�¤f»Ì��½Z¼Å�¿Â³Ä�������Ä/ ·Z�»��Y��/a�Á�|/��Ã�Z/�Y�½M�Ä/]�ÓZ]�cZ ·Z�»��{�Ä¯

|ÀqË¾�¹Zn¿Y��ÅÁ�a�Y��{�Äf§�³Ë¾�»�Ì,ÄÀ�¼�eÌº�Y�Ä¯�|��½M��]Ë¾��lÀa¶»Z��Äf§�³�]����µ|/»��Y�Ã|/�
eZ ·Z�»Ê�½|¸��½Y�Z°¼Å�Á�������Ä�Â¼n»��Y�,¹Y|«Y��ZÅY�]É����]Ê��́ ]��Y�/«���¿|»�/Ì{������/z]��{

{�| ]�Ä]�¹Á{Ë�´É�f»�½YÂÀ��Ä]�Ä¯¤Ì���Y�Äf/�]YÁ�/Ë¾�¬ve�/Ìª���d/�Y���¿|/»-�Ë�/À Ê���ZÅ|/uYÁ�{�/°¸¼�É�
Ê»�½Z»�Z��ºË�Y{�a,�¼�Y�Á�µZÆÀq�Ä]��Â]�»�cZ ·Z�»�ª^��Ä¯Ìd���������ÉZÅ|/uYÁ�{�°¸¼��{Z ]Y�,
Ä]�½Z»�Z���z]�iYÊ,�Y�Z¯ÊË,�Z���,{Â^Æ]�Á�Ä �ÂeËd�}É�,½Z ¨¿�¯Ì¨Ìd��ÁMÂ¿�ÁÄf�{�É��|/��É|À]��

Àr¼ÅÌ¾�ZÀ^»��]É�a��Á�»��Y�Är¿MÌ�ÌÄÀ�¬veÌª��d�{�½Y|]Ëf§ZÌº��/]�Ä�]Y���{Ì¾�Y�/Ë¾�¤f»�Á{�/Ì������/�¿�Ä/]
Ê»�¤f»�Ä¯�|��ÌZÅ�É��Ë{ZÉ�Ê»�»��¬¿�|À¿YÂeÌn¿Z�ÊY�Y�ËZ¨�Z¼¿Ë|��Y��{�¾°·Ë¾������Ä/]�Ä/mÂe�Z/]��ÅÁ�/a
]{YÌcZ�aÌ�Ì¾�]�ne�cZ ·Z�»�Á�,ÊZ��Ëd�¤�¸Ê����¤f»�½YÂ/À��Ä/]�Y��½Z/À¯�Z¯�/Ì��»�/Ìn¿ZÊ,��Zf/�Y���{�É

¶Ì¸ve��»Zm��eÌ»��]YÁ�ºË|Ë�³�]�,ªÌ¬ve�ÉZÅ�Ì¤f»�½Z��� �



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

����

� �
� �
� �
� �
� �
� �
� �

� �
¶°����ªÌ¬ve�Ê»ÂÆ¨»�ÉÂ´·Y 

� �
�ÅÁ�a�Ê¸�Y�cZÌ��§��Z�Y�¾ËY��]��������s�/��¾Ë|/]�ºÌf/�Å�½M�Ê]Z/Ë��Y�Á�Ê/���]�µZ/^¿{�Ä]�Ä¯

d�Y����Ì´¿Y�cZ»Y|«Y�����½Z»�Z/��ÉZÅ|/uYÁ�{�/°¸¼��ÉÁ���/]�ÓZ]�{�°¸¼��Z]�É�Z¯�ÉZÅ�ºf�Ì��ÉY�
�ÌiZed�Y��Y~³���¾ÌÀr¼Å�ÁÄmÂe�Z]����¹Á{�ÄÌ/��§�,Ã|/��Ä/WY�Y�Ê»ÂÆ¨»�µ|»�Ä]����Y~/³�iY�Ä/]É����Y{Z/À »

´¿Y�cZ»Y|«YÌ��Y�É�ºf�Ì��ÉZÅ�Z¯É�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�ZÅ|uYÁÉ�¿Z»�Z�Ê��Z]Ên¿ZÌ»��É�³
¤f»Ì��Z��Ëd�¸¤�Ê,���Z�fyY{�Y{�� �

� �
�Á�ªÌ¬ve�Ê�ZÀ� 

���Zu�ªÌ¬veÄ¯�Zn¿M��Y�Z]��¥|Å¹Y|«Y�cY�ÌiPe�Ê]ZË��Y���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY�ÉZÅ���Z/]�É�Z/¯
���c�Â/��Ên¿Z/Ì»��Ì¤f»�½YÂÀ��Ä]�Ê¸¤��dËZ����¬¿�Ä]�ÄmÂe�Z]�½Z»�Z��ÉZÅ{�°¸¼���]�ÓZ]�{�°¸¼�

�,d//�Y�Ä/f§�³����Y�Á�É{�]�Z//¯�¥|//Å��/�¿��Y�ÃÂÌ//���/�À»���cZ/�Ô�Y�É�ÁM{�//³�cZ//¬Ì¬ve�Ã�//»���{
�Ê¨Ì�Âe��Ê»��Y�«�Ê�ËZ¼Ìa�{�Ì³��� �
� �

É�Z»M�Ä¿Â¼¿�Á�Ä »Zm��
a�¾ËY�{�É�Z»M�Ä »Zm�Ä]�ÄmÂe�Z]��ÅÁ��Â�Â»�ªÌ¬ve,���ÉZÅ|/uYÁ��{�¶£Z��{Y�§Y�ÄÌ¸¯�¶»Z�

\zfÀ»�®¿Z]�É{Zf��d¸»�®¿Z]��Ã{Â]��Ä]�Ä¯�d�Y�����ª/Ì¬ve�Ä»ZÀ/���a�Ä/]�Á�[Zzf¿Y�Ê§{Z�e�c�Â�

��Ì´¿Y�cZ»Y|«Y�ÉY�
HPWS 

� �

¹Y|zf�Y�Á�[Z�f¿Y� �
cZ»|y�½Y�^m��
Ä �Âe�Á���Â»M��
{�°¸¼��Ê]ZË��Y� �
cZ�Ô�Y�ºÌÆ�e��

Ê¸¤��dËZ��� �
� �
�Z¯��Â¿��¨¿��Z¯���

d��a����
½Y�Z°¼Å��

�Ì§�e�Á�Z¬e�Y��
dyY{�a�ZËY�»�Á�©Â¬u� 

½Z»�Z��ÉZÅ|uYÁ�{�°¸¼�� �
� �

Ê�z]�iY��
ÊËY�Z¯��

{Â^Æ]�Á�Ä �Âe��
½Z ¨ÀË}�dËZ����
É�ÁMÂ¿�Á�dÌ¨Ì¯ 



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

����

��x/�Za�,{Â]�Ã|��kY�zf�Y�ªÌ¬ve�ÄÌ·ÁY�Ê»ÂÆ¨»�ÉÂ´·Y��{�Ä¯�ª¬v»���¿|»�ÉZÅ�Ì¤f»�Ê]ZË��Y�Ä]�Ä¯
|¿{Y{�� �

n¿M��Y�ªÌ¬ve�¾ËY��{�����Ä/f§�³��/�¿��{�{Á|/v»�É�Z/»M�Ä/ »Zm�Ä¯Z������d/Æm�¾ËY�]Z/À]�,d/�Y�Ã|/�
d�Y�Ã|��Ã{Z¨f�Y��Ë��Ä�]Y���Y��ZÌ¿�{�Â»�È¿Â¼¿�ºnu�È^�Zv»� � �

� �

  222

22

21

2










ZN

ZN
n

 
� �

N���{Á|v»�Ä »Zm�ºnu�����/¼m�½Z/»���{�Ä/¯�d�Y���Ä»ZÀ/���a�É�ÁM���������Ã|/����Y�/³��/¨¿
d�Y��� �

 Z���Z]���ZÀf»�,|uYÁ�µZ»�¿��Ì¤f»��Y|¬»�½ZÀÌ¼�Y�t������,|��{�96.1z 2/ ��� �
��Ë�Âe��Y��a�Ä¯�d�Y�ÊÀf¨³���cÂ¸ËZa�½YÂÀ��Ä]�Ä»ZÀ���a����É{Zf/���/z]�½ZÀ¯�Z¯�½ZÌ»��{

d¸»�®¿Z]��,��µ{Z »�����|��Ä^�Zv»���������Y�Ã{Z¨f/�Y�Z/]�Ä/¿Â¼¿�º/nu�Z/Å�Ì¤f»�Á�µÂ»�§�Ä]�ÄmÂe�Z]
�Z]��]Y�]�,ÓZ]�µÂ»�§����|��{�ÁM�]��¨¿����{�Â/»�Ä¿Â¼¿�{Y| e�¾ÌÀr¼Å�Á�É�Z»M�Ä »Zm�{Y| e�Ä]�ÄmÂe�Z]

Ä]�ÉY�]��ZÌ¿��Á��É�Ì³�Z¯�\�ZÀ»�¶Ì¸ve�ÉZÅ�Ê���]�{�Â»�µ|»�{Z ]Y�Ä]�ÄmÂe�Z]��Ä¿Â¼¿�{Y| e�¾ËY�,
¶]Z«�d�Y�Ã{Â]�\�ZÀ»�Ä¸u�»�¾ËY��{�ªÌ¬ve�¥Y|ÅY�Ä]�Ê]ZÌf�{�ÉZf�Y���{�Á�µÂ^«�� �

� �
{Y{�¶Ì¸ve�Á�ÄË�neÃ�ZÅ��

Ã{Y{�¶Ì¸ve�Á�ÄË�ne��{�\·Z£�{�°ËÁ��¶Ì¸ve�,Ä ·Z�»�¾ËY��{�ZÅ��d/�Y�Ê´f�^¼Å��]�ÊÀf^»�ÉZÅ��
Y��{Ë¾�{�°ËÁ���Z»M�½Âf»�Ä]�Z°eY�Z]��´�ÅÁ�aÉ�¸veÌ¶�´f�^¼Å,Ê�]�Ä�]Y�Ì¾�¤f»ÌZÅ��¸ve�{�Â»�Y�Ì¶�

Ê»��Y�«�Zm�Ä]�Á�|Å{É��Á{��]��¯�¼e�/ËZ�����ËZ/»�M��{�ÃÁ�/³�|/Àq,����ÃÁ�/³�®/Ë�Y���Ä/mÂe�{�Â/»����Y�/«
Ê»�|Å{����,�Z/�Y�¾ËY��]��Y|/f]Y��{�ÉY�/]���������Ê´f/�^¼Å�\Ë�/��½Â/»�M��Y�Z/Å�Ì¤f»�½Z/Ì»��/]YÁ��Ê/���]

½Â��Ìa��Ã{Z¨f�Y|���¶Ì¸ve��]�ÃÁÔ��Ä]�Z]�Ä ·Z�»�¾ËY��{�,Ê´f�^¼Å�ÉZÅ��Á�Ã{Z��½ÂÌ��³��É�Ì³�Z¯
¹Z³�Ä]��Äf�]YÁ��Ì¤f»�cY�ÌÌ¤e��iY�Ze�ºË{Â¼¿��Ôe�¹Z³�Ê¿Z»�Z��ÉZÅ|uYÁ�{�°¸¼����Y�����cY�/ÌÌ¤e�ªË

¶¬f�»��Ì¤f»���Ì´¿Y�cZ»Y|«YÄ¿Z»Z��ÉY�����ÓZ/]�{�/°¸¼��Z/]�É�Z¯�ÉZÅ������¾f§�/³��¿��{�Z/]�¾Ì/Àr¼Å�Á
{�Ì³��Y�«�Ê���]�{�Â»�Ê¸¤��dËZ���Ên¿ZÌ»��Ì¤f»��¬¿�� �



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

����

Äf§ZË�ªÌ¬ve�ÉZÅ��
���Äf§ZË�¶Ì¸ve��Y�¶�Zu�ÉZÅ�Ê´f�^¼Å�ÉZÅ��

���//Ë��µÁ|//m�//]��Z//^e�Y�{Â//mÁÌ¾�¤f»ÌZ//Å��//Àr¼Å�ÁÌ¾��//Æm�Á�c|//����Y�Ã{Z¨f//�Y�Z//]�Y��½M�d
�Ë�eZ»�´f�^¼Å�ÉZÅÊ�½Z�¿�Ê»�|Å{����Ã{Y{�Ä/¯�Z/n¿M��Y��ÉZ/Å��¾/ËY����Ê/¼¯��Â/¿��Y�,ª/Ì¬ve�����Y�,|Àf/�Å

Y�]�½Â��Ìa�Ê´f�^¼Å�\Ë��É�d�Y�Ã|��Ã{Z¨f�Y�ZÆ¿M�¾Ì]��Z^e�Y�½Â»�M�� �
� �

�µÁ|m���´f�^¼ÅÊ�aÌ½Â���]Ì¾�¤f»�{Z ]YÌ��¶¬f�»�¤f»�ÁÌ����

 
�Á�[Zzf¿Y
¹Y|zf�Y 

�Á���Â»M
 �ÂeÄ 

�ºÌÆ�e
cZ�Ô�Y 

�½Y�^m
cZ»|y 

�Ê]ZË��Y
{�°¸¼� 

�ÉZÅ|uYÁ�{�°¸¼�
Ê¿Z»�Z� 

�Á�[Z�f¿Y
¹Y|zf�Y 

Ê´f�^¼Å�\Ë�� �� �����(*) �����(**) ���� (*) ���� (**) ����� �

 ÊÀ »�{|��É�Y{  ����� ������ ������ ������ ������ �
�Á���Â»M
Ä �Âe 

Ê´f�^¼Å�\Ë�� ����(*) � ���� (**) ���� (**) ���� (**) ���� (**) 

 ÊÀ »�{|��É�Y{ ����� � ���� ���� ���� ���� 

�ºÌÆ�e
cZ�Ô�Y 

Ê´f�^¼Å�\Ë�� �����(**) ���� (**) � ���� (**) ���� (**) ���� (**) 

 ÊÀ »�{|��É�Y{ ����� �����  ���� ���� ���� 

�½Y�^m
cZ»|y 

Ê´f�^¼Å�\Ë��� ����� (*) ���� (**) ���� (**) � ���� (**) ���� (**) 

 ÊÀ »�{|��É�Y{ ����� ����� ����  ���� ���� 

�Ê]ZË��Y
{�°¸¼�� �

Ê´f�^¼Å�\Ë�� ���� (**) ���� (**) ���� (**) ���� (**) � ���� (**) 

 ÊÀ »�{|��É�Y{ ����� ����� ���� ����  ���� 

�{�°¸¼�
�ÉZÅ|uYÁ
Ê¿Z»�Z� 

Ê´f�^¼Å�\Ë���
½Â��Ìa 

����� ����� (**) ���� (**) ���� (**) ���� (**) � 

 �{|�ÊÀ »�É�Y{�� ����� ������ ����� ���� ����  

 ¶¯�{Y| e ���� ���� ��� ��� ��� ���� �

��ÊÀ »��t����{�É�Y{���|��{��ÊÀ »��t����{�É�Y{��|��{� �
 

1. Significant 



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

����

 

½Z¼Å�Zf¿�Ä¯�Â�Ël�´f�^¼ÅÊ�aÌ,½Â���]Ì¾��¤f»�{Z/ ]Y�/Ì������/]�µÁ|/m��{�¶¬f/�»�Á�Äf/�]YÁ]�ÓZ�/Ì½Z�
Ê»�{�Y{�� �

��]Ì¾�¤f»�Á{�Ì�¹Y|«Y�{Z ]Y��Y�Ä �Âe�Á���Â»M�ÉZÅ�´¿YÌ��Y�É�Ä¿Z»Z����Z/¯�ÉZÅÉ����{�/°¸¼��Z/]
ZÅ|uYÁ�{�°¸¼��Á�ÓZ]É�¿Z»�Z�Ê��/À »�Ä�]Y�Ê��Y{É���¤e�d/Æm�Á�{�Y{�{Â/mÁ�/ÌÌcY��Y�/Ë¾��Á{

¤f»Ì��ºÅ��d^j»�Á�dÆmd�Y��f¿��{ÌÄn���¹Y|/«Y�{Z/ ]Y�Ä�Â¼n»��Y�Ä �Âe�Á���Â»M�{Â^Æ]��ÉZ/Å�
´¿YÌ����{�Y�Ä¿Z»Z���Z¯�ÉZÅÉ�������ZÅ|/uYÁ�{�/°¸¼��{Â/^Æ]�\^/��ÓZ/]�{�/°¸¼��Z]É��¿Z»�Z/�Ê�
Ê»��°���]�Á�{Â����Ë\�´f�^¼ÅÊ������,�À »�{|�Ê��Y{É���������� �

��]Ì¾�¤f»�Á{Ì��Æ�eÌº��{Z ]Y��Y�cZ�Ô�Y¹Y|«Y�ÉZÅ�´¿YÌ��Y�É�Ä¿Z»Z�����Z/¯�ÉZ/ÅÉ����{�/°¸¼��Z/]
ZÅ|uYÁ�{�°¸¼��Á�ÓZ]É�¿Z»�Z�Ê��/À »�Ä�]Y�Ê��Y{É���¤e�d/Æm�Á�{�Y{�{Â/mÁ�/ÌÌcY��Y�/Ë¾��Á{

¤f»Ì��ºÅ��d^j»�Á�dÆmd�Y��f¿��{ÌÄn���Æ/�e�{Â/^Æ]Ìº������cZ»Y|/«Y�{Z/ ]Y�Ä/�Â¼n»��Y�cZ/�Ô�Y
´¿YÌ����{�Y�Ä¿Z»Z���Z¯�ÉZÅÉ�������ZÅ|/uYÁ�{�/°¸¼��{Â/^Æ]�\^/��ÓZ/]�{�/°¸¼��Z]É��¿Z»�Z/�Ê�
Ê»��°���]�Á�{Â����Ë\�´f�^¼ÅÊ������,�À »�{|�Ê��Y{É��������� �

��]Ì¾�¤f»�Á{Ì���{Z ]Y��Y�¹Y|zf�Y�Á�[Z�f¿Y¹Y|«Y�ÉZÅ�´¿YÌ��Y�É�Ä¿Z»Z���Z¯�ÉZÅÉ��{�°¸¼��Z]
ZÅ|uYÁ�{�°¸¼��Á�ÓZ]É�¿Z»�Z�Ê�À »�Ä�]Y�Ê��Y{É����/À »�{|/��Ä/¯�Y�q�,{�Y|¿�{ÂmÁÊ��Y{É�

�Y��f³��]�½M����d�Y���Ë\�´f�^¼ÅÊ�������,�À »�{|�Ê��Y{É��������� �
��]Ì¾�¤f»�Á{Ì��m�{Z ]Y��Y�cZ»|y�½Y�^¹Y|«Y�ÉZÅ�´¿YÌ���Y�É�Ä¿Z»Z���Z¯�ÉZÅÉ���ÓZ/]�{�°¸¼��Z]

ZÅ|uYÁ�{�°¸¼��ÁÉ�¿Z»�Z�Ê�À »�Ä�]Y�Ê��Y{É�¤e�dÆm�Á�{�Y{�{ÂmÁ�/ÌÌcY��Y�/Ë¾�¤f»�Á{�/Ì��
º//Å��d//^j»�Á�d//Æmd//�Y��f¿��{ÌÄ//n��{Z// ]Y�Ä//�Â¼n»��Y�cZ»|//y�½Y�//^m�{Â//^Æ]¹Y|//«Y�ÉZ//Å�
´¿YÌ����{�Y�Ä¿Z»Z��ÉZÅ��Z¯É��̧¼��Z/]������ZÅ|/uYÁ�{�/°¸¼��{Â/^Æ]�\^/��ÓZ/]�{�/°É��¿Z»�Z/�Ê�
Ê»��°���]�Á�{Â����Ë\�´f�^¼ÅÊ������,�À »�{|�Ê��Y{É��������� �

��]Ì¾�¤f»�Á{Ì����YË]ZÊ��{Z ]Y��Y�{�°¸¼�¹Y|«Y�ÉZÅ�´¿YÌ��Y�É�Ä¿Z»Z�����Z/¯�ÉZ/ÅÉ����{�/°¸¼��Z/]
ZÅ|uYÁ�{�°¸¼��Á�ÓZ]É�¿Z»�Z�Ê��/À »�Ä�]Y�Ê��Y{É���¤e�d/Æm�Á�{�Y{�{Â/mÁ�/ÌÌY�c�Y�/Ë¾��Á{

¤f»Ì��ºÅ�d^j»�Á�dÆm�d�Y��f¿��{ÌÄn���Y�{Â^Æ]Ë]ZÊ����{Z/ ]Y�Ä/�Â¼n»��Y�{�°¸¼��¹Y|/«Y��ÉZ/Å�
´¿YÌ����{�Y�Ä¿Z»Z���Z¯�ÉZÅÉ�������ZÅ|/uYÁ�{�/°¸¼��{Â/^Æ]�\^/��ÓZ/]�{�/°¸¼��Z]É��¿Z»�Z/�Ê�
Ê»��°���]�Á�{Â����Ë\�´f�^¼ÅÊ������,�À »�{|�Ê��Y{É��������� �



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

����

µÁ|m���´f�^¼ÅÊ�aÌ½Â���]Ì¾�¤f»Ì��¤f»�,¶¬f�»Ì��»Ìn¿ZÊ�Z��Ëd�¸¤�Ê��¤f»�ÁÌ��¬ve�Äf�]YÁÌª��

 
�dËZ��
Ê¸¤� 

Ê´¿Y�cZ»Y|«Y�ÉY���
ºf�Ì���Z]�É�Z¯�ÉZÅ

ÓZ]�{�°¸¼� 

�ÉZÅ|uYÁ�{�°¸¼�
Ê¿Z»�Z���

Ê¸¤��dËZ�� 
�\Ë��
Ê´f�^¼Å 

�� ����� (**) ���� (**) 

 
�{|�
ÊÀ »�É�Y{ 

 ���� ���� 

¹Y|«Y���Ì´¿Y�ÉZÅ�ÉY�
Ä¿Z»Z���É�Z¯�ÉZÅ�Z]

ÓZ]�{�°¸¼� 

�\Ë��
Ê´f�^¼Å 

���� (**) � ���� (**) 

 
�{|�
ÊÀ »�É�Y{ 

����  ���� 

Ê¿Z»�Z��ÉZÅ|uYÁ�{�°¸¼� 
�\Ë��
Ê´f�^¼Å 

���� (**) ���� (**) � 

 
�{|�
ÊÀ »�É�Y{ 

���� ����  

 ¶¯�{Y| e����� ��� ��� 

�ÊÀ »��t����{�É�Y{���|��{��ÊÀ »��t����{�É�Y{��|��{� �
� �

Z¼Å�½��Â�´f�^¼Å�µÁ|m�Ä¯Ê�aÌ½Â���Ê»�½Z�¿����/]��/]YÁ��¹Z/¼e�|Å{Ì¾�¤f»�/Ì���¤f»�Á�¶¬f/�»�/Ì��
»Ìn¿ZÊ�Àr¼Å�ÁÌ¾�¤f»Ì��À »�,Äf�]YÁÊ���Y{d�Y��m�s���Ä¯ÊW�Y��eË¾�Ä]��]YÁ����c�Â�Ë��d�Y�� �

��]Ì¾�¤f»�Á{Ì��¹Y|«Y�ÉZÅ�´¿YÌ��Y�É�Ä¿Z»Z���Z¯�ÉZÅÉ�Z���Á�ÓZ]�{�°¸¼��Z]Ëd�¸¤�Ê���Ä/�]Y�
À »Ê��Y{É��{ÂmÁ¤e�dÆm�Á�{�Y{ÌÌcY��Y�/Ë¾�¤f»�Á{�/Ì���º/Å����d/^j»�Á�d/Æm�d/�Y��f¿��{Ì�Ä/n�

�{Â^Æ]¹Y|«Y�ÉZÅ�´¿YÌ����{�Y�Ä¿Z»Z���Z¯�ÉZÅÉ�Z���{Â^Æ]�\mÂ»�ÓZ]�{�°¸¼��Z]Ëd��̧¤/�Ê�
Ê»��°���]�Á�{Â����Ë\�´f�^¼ÅÊ������,�À »�{|�Ê��Y{É��������� �

��]Ì¾�¤f»�Á{Ì��Z��Ëd�¸¤�Ê�ZÅ|uYÁ�{�°¸¼��ÁÉ��¿Z»�Z/�Ê�]Y���/À »�Ä/�Ê��Y{É���Á�{�Y{�{Â/mÁ



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

����

¤e�dÆmÌÌcY��YË¾�¤f»�Á{Ì��ºÅ��d^j»�Á�dÆmd�Y��f¿��{ÌÄn�Z���{Â^Æ]Ëd��̧¤/�Ê���\/mÂ»
ZÅ|uYÁ�{�°¸¼��{Â^Æ]É�¿Z»�Z�Ê�Ê»�����/°���/]�Á�{Â/����/�Ë\��́ f/�^¼ÅÊ������,���{|/�

À »Ê��Y{É��������� �
��]Ì¾�¤f»�Á{Ì��¹Y|«Y�ÉZÅ�´¿YÌ��Y�É�Ä¿Z»Z���Z¯�ÉZÅÉ���ÓZ/]�{�°¸¼��Z]��ZÅ|/uYÁ�{�/°¸¼��ÁÉ�

¿Z»�Z�Ê�À »�Ä�]Y�Ê��Y{É���¤e�d/Æm�Á�{�Y{�{Â/mÁ�/ÌÌcY��Y�/Ë¾�¤f»�Á{�/Ì���º/Å����d/^j»�Á�d/Æm
d�Y��f¿��{ÌÄn��{Â^Æ]¹Y|«Y�ÉZÅ�´¿YÌ����{�Y�Ä¿Z»Z���Z¯�ÉZÅÉ��{Â^Æ]�\mÂ»�ÓZ]�{�°¸¼��Z]

ZÅ|//uYÁ�{�//°¸¼��É¿Z»�Z//�Ê�Ê//»���//°���//]�Á�{Â//���//�Ë\�´f//�^¼ÅÊ������,��{|//�
À »Ê��Y{É��������� �
� �

���Äf§ZË�½ÂÌ��³��¶Ì¸ve��Y�¶�Zu�ÉZÅ��
Ä¿Z»Z��¾Ì]�Ä�]Y���{�Ê¸¤��dËZ���Ên¿ZÌ»��¬¿�Ê���]�ÉZf�Y���{���É�Z/¯�ÉZ/Å����Y�{�/°¸¼��Á

Äf§�³�Ã�Æ]�,�´·Â]�Á�Ê�Z¯�,ÊÀ¯�Ê¸Ì¸ve�{�°ËÁ��d�Y�Ã|���������/Ì¤f»�Ä/¯�|Àf/�Y{�½Z/Ì]�ZÆ¿Mm���Ê¿Z/»�
�¶¬f�»��Ì¤f»�¾Ì]�Ä�]Y���{�Y��Ên¿ZÌ»��¬¿x�Á��Ì¤f»�Á�Äf�]Yy�Ê»�Z¨ËY��³Y�,|ËZ¼¿�x�ÊÀ »��Â��Ä]��É�Y{

��]y��[ZÌ£��{m��,|�Z]�Äf�Y{��iYx�ÊÀ »��Â��Ä]���]�É�Y{m��,|�Z]�Äf�Y{��iYm�ÊÀ »��Â��Ä]����/]�É�Y{
y��µ�fÀ¯��Y�| ]�,|�Z]�Äf�Y{��iYm�Ä�]Y��,x-y���Ê/À »��Â/��Ä]���|/]ZË��ÅZ/¯�É�Y{��Ê/À¯����,½Y�Z/°¼Å�Á

�������»�½Y�Ì»�Ê���]��{�¾ÌÀr¼ÅÊÀ ���iY��ÅZ¯�É�Y{x���]y��µ�fÀ¯��Y�| ]m���¶]Â/��½Â»�M��Y��Ì¿
��d/�Y�Ã|/��Ã{Z¨f�Y����,�/ÌÅ�Á��/rË�a��������������Ä/]�Ên¿Z/Ì»��/¬¿�¶/Ì¸ve�ÉY�/]�¹Z/³�ZÆq�¾ËY�]Z/À]����Z/¯

Äf§�³�d�Y�Ã|��� �
µÁY�¹Z³��¹Y|«Y��Ì¤f»�Á{�¾Ì]���Ì´¿Y�ÉZÅÄ¿Z»Z��ÉY��������{�/°¸¼��Á�ÓZ/]�{�/°¸¼��Z/]�É�Z/¯�ÉZÅ

Y��Ê¿Z»�Z//��ÉZÅ|//uYÁÄ//�]�Ê//À »�Á�d//^j»�ÉY¹Y|//«Y�¾Ì//Àr¼Å�Á�{�Y{�{Â//mÁ��Y{���//Ì´¿Y�ÉZ//Å�ÉY�
Ä¿Z»Z//����d//�Y��Y~//³�ÌiPe�Ê¿Z»�Z//��ÉZÅ|//uYÁ�{�//°¸¼���//]�ÓZ//]�{�//°¸¼��Z//]�É�Z//¯�ÉZ//Å��\Ë�//�

Ê¿ÂÌ��³���������ÊÀ »�{|��,�É�Y{�Sig��������� 

 
1. Kenny 



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

����

�µÁ|m���lËZf¿�Ê¸¤��dËZ���Ên¿ZÌ»��¬¿�Ê^eY�»�Ä¸�¸��½ÂÌ��³���¾Ì]�Ä�]Y���{HPWS�{�°¸¼��Á���
�µ|»��� �µ|»��� �µ|»��� ��

��������� � ������ � ������� � d]Zi�{|�� �

������ � � � �������� �
Ä¿Z»Z���Z]�É�Z¯�ÉZÅ

ÓZ]�{�°¸¼�� �
� � � � � � � �
�����** �����** � � Ê¸¤��dËZ��� �

��������� � �������� � ��������� � F 

������ � ������ � ������ � R2� �
����� � �� � �� � ∆R2� �

�ÊÀ »��t����{�É�Y{��|��{��� »ÊÀ��t����{�É�Y{��|��{� �
� �

¹Á{�¹Z³��¹Y|«Y��Ì¤f»�Á{�¾Ì]���Ì´¿Y�ÉZÅÄ¿Z»Z��ÉY���������dËZ/���Á�ÓZ/]�{�/°¸¼��Z/]�É�Z/¯�ÉZ/Å
Ä�]Y��Ê¸¤��ÊÀ »�Á�d^j»�ÉY���Ì´¿Y�cZ»Y|«Y�¾ÌÀr¼Å�Á�{�Y{�{ÂmÁ��Y{�Ä¿Z»Z/��ÉY������Z/]�É�Z/¯�ÉZ/Å

d�Y�Y~³�ÌiPe�½ZÀ¯�Z¯�Ê¸¤��dËZ���t����]�ÓZ]�{�°¸¼���Ê¿ÂÌ/��³��\Ë����������,���{|/�
ÊÀ »�É�Y{�Sig������������������¹Y|/«Y��/Ì¤f»�Ä/°ÀËY��/]�Ê/À^»�,¹Á{�¹Z/³��Z/�Y�¾/ËY��]�����/Ì´¿Y�ÉZ/Å�ÉY�
Ä¿Z»Z��������Ê/À »��Â/��Ä/]�½Z/À¯�Z¯�Ê¸¤/��dËZ/����Ì¤f»��]�ÓZ]�{�°¸¼��Z]�É�Z¯�ÉZÅ����Y~/³�ÌiPe�É�Y{

Ê»�|ÌËPe��Ì¿�,|�Z]�{Â���� �
�¹Â/��¹Z³������̧¤/��dËZ/����/Ì¤f»�Á{�¾Ì/]����Ä/�]Y��Ê¿Z»�Z/��ÉZÅ|/uYÁ�{�/°¸¼��Á�Ê���Á�d/^j»�ÉY

ÊÀ »������½Z/À¯�Z¯�Ê¸¤/��dËZ/���t�/��¾Ì/Àr¼Å�Á�{�Y{�{ÂmÁ��Y{������Ê¿Z»�Z/��ÉZÅ|/uYÁ�{�/°¸¼���/]
d�Y��Y~³�ÌiPe�Ê¿ÂÌ��³��\Ë����������,�ÊÀ »�{|��É�Y{�Sig��������� 

¹�ZÆq�¹Z³����/Ì¤f»�Á{�Ä¯�Ê»Z´ÀÅ�Ä¯�d�Y�½M��Y�Ê¯Zu�lËZf¿��Z/����¹Y|/«Y�Á�Ê¸¤/��dË���ÉZ/Å
��Ì´¿YÄ¿Z»Z��ÉY��ÓZ]�{�°¸¼��Z]�É�Z¯�ÉZÅ����¹Y|/«Y��ÌiP/e�,ºË{Â¼¿�{�YÁ�ºÅ�Z]�Y������/Ì´¿Y�ÉZ/Å�ÉY�
Ä¿Z»Z�����Ê/À »�Ê¿Z»�Z/��ÉZÅ|/uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�É�Z¯�ÉZÅ��|/�¿��Y{�sig>0.05�����{�¾/ËY

 »�É�Y~³�ÌiPe�¾ËY�Ên¿ZÌ»��Â�u�½Á|]�µÁY�¹Z³��{�Ä¯�d�Y�Ê·ZuÊÀ�d�Y�Ã|��Ã{Y{�½Z�¿��Y{��� �
Ä]�lËZf¿�Ä]�ÄmÂe�Z]��a�d�{����Ê/��¶/uY�»�|/ÌËPe�Á�Ê���]�¾ÌÀr¼Å�Á�¹�ZÆq�¹Z³��{�Ã|»M���Ã|/�



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

����

��ÅÁ�a�¾ËY��{�Äf�]YÁ��Ì¤f»�Á�¶¬f�»��Ì¤f»�¾Ì]��{�Ên¿ZÌ»��Ì¤f»�½YÂÀ��Ä]�Ê¸¤��dËZ����¬¿�,Ê¸^«
d§�³��Y�«�|ÌËPe�{�Â»��� �

 

�Á�hv]f¿ÌÄn�³Ì�É��
½Z»�Z��Â»�ÉY�]�ZÅ�·Zq�Z]�ÄÆmY�Ê»�Ê¿ÂÀ¯�Êf]Z«���ËY����{�{Ây�ÉZÅ��ÄËZ»�/���]�d�ËZ]���ÉZ/Å

|ÀËZ¼¿��¯�¼e�{Ây�Ê¿Z�¿Y��,½Y�Z°¼Å�Á�Ã{Y�¿Z�¸����������{�Ê¿Z�¿Y�ÉÁ�Ì¿�{�°¸¼��dÌ¼ÅY�¾ÌÀr¼Å
�������d/�Y�Ã|/��Ê¿Z/�¿Y��]Z/À»�dË�Ë|/»��/»Y�Ä/]�½Z¬¬v»�ÄmÂe�h�Z]�,�»YÂm�|������,É{Ân/��Á�Ê/uÔ§

�������ÄËZ»���Ê¿Z�¿Y�ÉZÅ�dÌ·Z §�Ä �Âe�Á�{�°¸¼��\�¯��{�®¿Z]���Ä/]�Ê¸�Y�½Y�´Ë�Z]��Y�½Z¿M�ÉZÅ
Ê»��Z¼��|ÀËM����Ä/¿Â³�Ä/]�½Z»�Z��¥Y|ÅY�ª¬ve��{�Ê¿Z�¿Y�ÉÁ�Ì¿�É|Ì¸¯��¬¿�����½Y�Ë|/»�Ä/¯�d/�Y�ÉY

É|À¼¿YÂe�Ä �Âe�Z]��^e�»�ÉZÅ�ZfyZ��Ä]�ÄmÂe��]�ÃÁÔ�����½Z/¿M�µZ¤f/�Y�Ê¿Z»��Ã�Á{�µÂ���{�½Z¿M�ÉZÅ
¯�Z�»�d��§�¾ÌÀr¼Å�Á�Ê/»�Ä¯�ÊeZ»Y|«Y�Ä]�,¥Y|ÅY�Ä]�Ê]ZÌf�{�Á�¾ËÁ|e�ÉZf�Y���{�{Y�§Y�d���|/¿YÂe

ÃÂÌ��Ä]�ZÅ�Z¯�d��{�¹Zn¿Y�ÉY�]�¹�Ó�Ã�Ì´¿Y�Ã�ËÁ�ÃZ´¿�,{�ÁM�ºÅY�§�Y���z]�iY�ÉY�|À�Z]�Äf�Y{�ÉY��� �
½Z¼Å�Ä¿Â³��Ìa�Ä¯������������É�Y~/³�ÌiPe�Ê/���]�,�ÅÁ�/a�¾/ËY�Ê¸/�Y�¥|/Å�,|/��½YÂ/À���/Ì¿�¾/ËY�Y

¹Y|«Y���Ì´¿Y�ÉZÅÉY��|»Ë�Ëd�¿Z�¿Y��]ZÀ»{�°ËÁ��Z]�Ê�Ä¿Z»Z��ZÅÉ�Z¯É�ÓZ]�{�°¸¼��Z]����{�/°¸¼���/]
d�Y�Ã{Â]�½Z»�Z��ÉZÅ|uYÁ�����Ê¸¤/��dËZ/����¬¿��Z^e�Y�¾ËY�Ê���]��{�d�Y�Ã|���Ôe�¾ÌÀr¼Å

{�Ì³��Y�«�ÄmÂe�{�Â»��Ì¿�Ên¿ZÌ»��Ì¤f»�½YÂÀ��Ä]��Ë�,�Z�Y�¾ËY��]°Ê��]YÁ���YÊ��/��§�½YÂÀ��Ä]�Ä¯ÌÄ�
¸�YÊ�¬veÌª�{���]�µZ^¿Ê���Y�ÁË]ZÊ�Ã{Â]�½M�ºËY,�¹Y|«Y�É�Y~³�ÌiPe�Ä]�ÉZÅ�´¿YÌ��Y�É�Ä¿Z»Z��ÉZÅ�

�Z¯É�{�°¸¼��Z]ZÅ|uYÁ�{�°¸¼���]�ÓZ]É�¿Z»�Z�Ê�d§ZË��Z�fyY��Z]�Ä]�ÄmÂe�Ä/f§ZË��ÉZ/Å����Y�¶/�Zu
Ã{Y{�É�ÁM{�³�ÉZÅ�Ê»�,Ã|��Y�½YÂeËÄ¿Â´À�ÄnÌf¿������¹Y|/«Y�Ä/�Â¼n»�É�Y~/³�ÌiPe�Ä/¯�{Â/¼¿�É�Ì³��ÉZ/Å�
]ZÀ»¿Z�¿Y��Ê�´¿YÌ��Á��Z]�Y�Ë{�°�Ä¿Z»Z�����Z/¯�ÉZ/ÅÉ�����Á���/]�ÓZ/]�{�/°¸¼��Z/]É���ZÅ|/uYÁ�{�/°¸¼�É�

À »�½Z»�Z�Ê�Y�Á�Ã{Â]��Y{Ë¾�]�Ä¯�d�Y�¹ÂÆ¨»�½Y|]Ä�³�Z¯Ì�É��¹Y|/«Y��ÉZ/Å�´¿Y�/Ì��Y�É��Ä¿Z»Z/����ÉZ/Å
�Z¯É�Ê»�ÓZ]�{�°¸¼��Z]��ZÅ|/uYÁ�{�°¸¼��,|¿YÂeÉ��¿Z»�Z/�Ê�����|/Å{��Y�/«��ÌiP/e�d/ve�Y���Y�/Ë¾�f¿Ì�Ä/n�
Ä]�Ã�ËÁ�ZÀ��Ã�Âu��{Ë���Y|°¿Z]�cZ»|yÉ��]�Z»��Â�¯��{Ì�Z��Á�ºÆ»Z]�¼ÅYÌd�d�Y����|/ÌËPe�Ä/¯�Y�/q�,
Ê»�¹Y|«Y�|ËZ¼¿�ÉZÅ�Ä¿Z»Z���Z¯�ÉZÅÉ�Ê»�ÓZ]�{�°¸¼��Z]�¿YÂe,|À�ZÅ{�ÁZf�{É�¿Z�¿Y��]ZÀ»�¦¸fz»Ê���{

®¿Z]��Y��ZÅÉY�]�Ä]�,®¿Z]�{�°¸¼���]�É�Y~³�ÌiPe�ÁËÃ��ZÅ|uYÁ�{�°¸¼�É�{Zf�É��P/f»Z¼¿��iË�|/À��Y�/Ë¾�



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

����

Zf¿Ël��Z]�ª]Z�»Äf§ZË�ÉZÅ�y�]Ê�¬ve��YÌcZ¬�¹Y|«Y�Ä�Â¼n»�d^j»��¬¿�Ä¯�d�Y�Äf�~³�ÉZÅ�|»Ë�Ëd�
¿Z�¿Y��]ZÀ»Ê�Á��Z]Ë{�°�Ä¿Z»Z���Z¯�ÉZÅÉ�]Z� e��{�ÓZ]�{�°¸¼�ÌÌ¾��/]�neÄ��Z/Å,����/´¿���Z/Å�Zf§��Á�Z/ÅÉ�

ZÀ���{�½ZÀ¯�Z¯Ë��cZ»|y������/»��Y�/«�|/ÌËPe�{�Â/»�Y���Â/v»Ê��|/ÀÅ{���Á�²/¿Zq·�/Ì,ÂWZ�����¿�-Ì�/�Ê��Á
�,½Y�Z°¼Å�����,½Y�Z°¼Å�Á�½Z��-����Á�-Ë,�Àf�������� �
//Àr¼ÅÌ¾�Á��¾f//�Y{�d//�Y��//¯}�Ä//]�¹�ÓË{�//°�Ä¿Z»Z//��ÉY�Y�Ä//]//Ë¾�¹Y|//«Y�Z//Å�¶°//��Ä//]�Y��Z//Æ¿M�,

Ä�Â¼n»�Ä]�Ä¯�|uYÁ�ÉY��c�Â�ËÄq�Zb°�ZÅ|uYÁ�{�°¸¼��,Y�§Y�ºÅ�ÁÉ�½Z»�Z�������Y�/«��ÌiP/e�d/ve�Y�
»Ê�Ê»���¿��{�,|ÀÅ{�{�Ì³��Y��]Ë¾�Y��{�,�Z�YË¾�ªÌ¬ve,�¹Y|«Y�Ä�Â¼n»��ÉZ/Å��|/»Ë�Ëd���¿Z/�¿Y��]Z/À»Ê�
Ä]�c�Â��Ë®�Ë�Ä¿Z»Z�Äq�Zb°�]{Y��{�Ä¯ÌcZ��Â�Â»Ê��½Y|]Ä¿Z»Z�����Z/¯�ÉZ/ÅÉ������©Ô/�Y�ÓZ/]�{�/°¸¼��Z/]
Ê»�{Â���Äf§�³���¿��{���d/�Y�Ã|�����/���]��Y��/aÊ�Á�É�Y�/Ë¾�����z/�»�,cZ»Y|/«Y�|/������/]�Ä/¯��ª/^�

�[Âq�ZqÉ��¿�AMO
��YË¾�¼n»¹Y|«Y�Ä�Â�ZÅ�Äf§�³���¿��{�Y�Z]�Ã|�Ë{Zn�´¿YÌ���Y�]É��¬¿��ÊÀË�§M

Zf//�Y���{É��Ê//»�½Z»�Z//��¥Y|//ÅY��ZÅ|//uYÁ�{�//°¸¼��|//À¿YÂeÉ����Y�//«�{Â//y��ÌiP//e�d//ve�Y��½Z»�Z//�
|ÀÅ{��,½Y�Z°¼Å�Á�¶��a����¿�ZÅ�-Ê��,½{�m�Á�������� �

¾ÌÀr¼Å�¸]Z«Ìd�ZÅÉ�´¿YÌÃ|À¿Y��Z�Ë|�ºÆ»�¯�¾Ë�eÌ¨Ìd��½Z»�Z���Z�f¿Y�{�Â»|�Z]��¿ZÀ¯�Z¯��Y��
�Z¯�0ÓÂ¼ »�{Y�§YÉ�»�¹Zn¿Y�Y�Ê�|ÀÅ{�»�Ä¯Ê�|ÀÅYÂy����|/ÀÅ{�¹Z/n¿Y�/ËZ�´¿Y�/ÌÃ����|/¿�Y{�Y��½M�¹Z/n¿Y�����/]

¬ve��Z�YÌcZ¬�c�Â��Äf§�³Z]�½ZÀ¯�Z¯,Ë|����f/�Y�Á��Â/��Z/]�Ã�YÂ¼ÅÌ©Z��d/Ì¸]Z«����¹Z/n¿Y��{�Y��½Z/�ËZÅ
Z�ÁË¦�¸¤�Ê���Y�/]�{Â/y�Ä]��Â]�»É��f/�{Ì]ZÊ���Ä/]��Z/f¿Ël����[Â/¸�»�{�/°¸¼��Ä/]��|/¿�Ì³�Z¯���Á�µZ/�¯Â]

¶��a��,�������� �
�cZ¬Ì¬ve��]�ZÀ]¹Zn¿Y�Ã|�����½Y�Z/°¼Å�Á�¶/��a��/�Âe�������,����Á�d¯�Z/�»�µÂ/�v»���/Ì´¿Y
¶]Z¬f»�Ä�]Y��ÄnÌf¿�¶»Z e����d/�Y�½Z»�Z/��Z]�{�§������c�Â/��cZ/¬Ì¬ve��Z/�Y��/]�����Ã�/Ì´¿Y��/³Y�,Ä/f§�³

�nÀ»�ÄfzÌ´¿Y{Ây�É�Zf§��Ä]�,|�Z]�ÓZ]�½ZÀ¯�Z¯���¾ËY�Ä¯�|��|ÅYÂy�ÄÀÌ»���{�Y��{Y�§Y�{�°¸¼��,�Zf§
�Ê/»��Y�«��ÌiPe�dve�,Ä¿Z«Ôy�ÉZÅ�Zf§��Á�d«{�,�Ôe�½Y�Ì»�,�Z¯�¹Zn¿Y�ÃÂv¿��|/Å{��/Àr¼Å�ÁÌ¾���ª/^�

�ÅÁ�a���·YÁ�Á�{ÁÁ���Âe�Äf§�³�c�Â��ÉZÅ������¹Y|«Y�,�ÉZÅ�Ä¿Z»Z���Z¯�ÉZÅÉ�����ÓZ/]�{�/°¸¼��Z/]
³�{Ì�É�v»��{�Y��½ZÀ¯�Z¯�d¯�Z�»�ÁÌ���Z¯É�Y�§Y�½Z¿MË��Ê»���|/]�,|/Å{Ë¾�e�e�/Ì\�����Ä/]�Ä/mÂe�Z/]

 
1. Ability Motivation Opportunity 
2. Boxall and Purcell 



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

����

f¿Ì�Ä/n��¶/Ì¸ve���Z/»M�ÉZ//ÅÉ�//Àr¼Å�ÁÌ¾�»�\/·Z��Ä//f¨³��Ê//»�Ã|/�����¹Y|/«Y�Ä//¯�{Â/¼¿��Z^Àf//�Y�½YÂ/e�ÉZ//Å�
Ã|À¿Y�Ì´¿Y�]�|»��{Ë�Ëd�]ZÀ»��¿Z�¿YÊ�Á��Z]Ë{�°�Ä¿Z»Z��ÉZÅ�Z¯É�eY�iY�ÓZ]�{�°¸¼��Z]Ê���Á���/]�º/ÅÉ�

�z]�iYÊ��{�°¸¼��ÉZÅ|uYÁÁ���]�ºÅ�Á�½Z»�Z�É�Z��Ëd�¯�Z¯Zm��]�{Ây��Y�½ZÀÉ�»Ê��{�Y~/³����{
¬uÌ,d¬�½Z»�Z��Z]�ZÅË|�©Â�»�ZÅÉ�§Z¯Ê�]Ä�½ZÀ¯�Z¯�»�Ä]�{ÂyÌ¿Y�Ê��f/�Y�Z]�|ÀÅYÂz]�½ZÀ¯�Z¯�Ä¯Ì©Z�

Z¼¿�ÄWY�Y�,|À¿Z��]�¹Zn¿Y�Ä]�Y��{Ây��Z¯Ë,|À�Y��Y�ZeË¾���Ëª�¿�ZÅ|uYÁ�{�°¸¼�Ì����{Â/^Æ]Ë�|/]Z���/]Ä��ÃÁÔ/��
Zf¿Ël�¶Ì¸ve�¼°e�ÉZÅÌ¸Ê�]Ä�¿�Ã|»M�d�{Ì��Ê»�½Z�¿�¹Y|«Y�É�Y~³�ÌiPe�c|��,|Å{�ÉZÅ�´¿Y�/Ì��Y�É�
|»Ë�Ëd�¿Z�¿Y��]ZÀ»Ê�Zf�Y���{É�Á�Ë{�°�Ä¿Z»Z��ÉZÅ��Z/¯É���������{�½Z/À¯�Z¯��Z/f§���/]�ÓZ/]�{�/°¸¼��Z/]
Z¬»ËÄ����´¿�Z]�]�½ZÀ¯�Z¯�ÉZÅÌ�f��d�Y�f�YÌ�É,��������Y��]Ë¾�Ê»��Z�Y�f¿�½YÂeÌ�Ä/n����Ä/¯�d/§�³
Ä]��Y~³�iY��Â�À»É�¬f�»Ìº�{�½M��]ZÅ�Zf§���Y�Äf�É��Z¯É��ZÅ|/uYÁ��{�¶£Z��{Y�§YÉ��{Zf/�É���®/¿Z]

Ê»�Ä¯�ZÅ|uYÁ�{�°¸¼��|¿YÂeÉ�]Â¸�»�¶°��Ä]�Y��½Z»�Z�Ê�������§Z/¯�Ä/mÂe�,|/Å{��Y�/«��ÌiP/e�d/veÊ��Á
Z�ËÄf��¿Z�¿Y��]ZÀ»�cZ»Y|«Y�Ä]Ê�´¿YÌ��Ê�½Âr¼Å�-���,cZ»|/y�½Y�/^m�Ä¿Z»Z/����Y�ÉZ/Å��/Ë]ZÊ���{�/°¸¼�

Æ�e�,cZ»|y�½Y�^m�Z]��^e�»�Á�\�ZÀ»Ìº��]�Ä �Âe�Á���Â»M�,cZ�Ô�YÌ�Z���Y~³�ÌiPe�Á�ºÆ»d�Y��� �
Ë°Ê�{Ë�´���YÄf§ZË�ÉZÅ�YË¾�¬veÌª�ZÀ^»��]É��»Â/Æ¨»�µ|»Ê��Ä/WY�Y�����Y~/³�iY�Ä/]�,Ã|/�É��/À »Ê���Y{
¹Y|//«Y�ÉZ//Å�´¿Y//Ì��Y�É�Ä¿Z»Z//��ÉZ//Å�Z//¯É��ZÅ|//uYÁ�{�//°¸¼���//]�ÓZ//]�{�//°¸¼��Z//]É�¿Z»�Z//�Ê��Z//]
Ên¿ZÌ»�¤f»�É�³Ì��Z��Ëd�¸¤�Ê,�Y{��Z�fyYd�Y�Äf���Ä]�ÄmÂe�Z]��lËZf¿¸ve¶Ì�,É�Z»M�ÉZÅ����/¬¿
�Ên¿ZÌ»Y�]É�Z��Ëd�¸¤�Ê�d§�³��Y�«�|ÌËPe�{�Â»�½ZÀ¯�Z¯�� �
��Zf�Y��¾Ì¼Å��{Zf¿Ël��ÅÁ�a�c�Â��ÉZÅ����Âe�Äf§�³�¾Ì/¬¬v»]�,�/Ì½Z��Ê/»���Z/���Ä/¯�{�Y{Ëd�
¸¤�Ê�Â«��Z^e�YÉ�dÌ·Z §�Z]���¿Z/�¿Y��]Z/À»�ÉZÅÊ�{�Y{��Ê·�Z/Å��,�����Ê/°»�-����,µZ/�¯Â]�Á���������Ä/]

¶Ì·{�¾Ì¼Å�|»Ë½Y��¿Z�¿Y��]ZÀ»Ê�Z]Ë|�����Ô/e�/Ë{ZÉ��Y�/]É��Y�/§YË����Z/���t�/�Ëd��̧¤/�Ê���½Z/À¯�Z¯
ÂyË��«Y��Y�Ã{Z¨f�Y�Z]|YcZ»�Ã|À¿Y�Ì´¿Y�]�ZÅ|uYÁ�{�°¸¼��{Â^Æ]�dÆm��{É��|/¿�Y{�µÁ~^»�½Z»�Z���
]Ä�c�Â��cZ ·Z�»��]�ZÀ]�ÃÁÔ��¬»���Âe�Äf§�³Ì�/¼Ê��������ÓZ/]�t�/��,É��Z/��Ëd��̧¤/�Ê���{�/Ë®�

�° À»�,½Z»�Z��¿Z»�Z�Âm�Ã|ÀÀ¯Ê��/�]Ì�Z��������Z/¬]�Á�[~/m�Ä/]��/nÀ»�Ä/¯�d/�Y�[Â/¸�»É���Á�½Z/À¯�Z¯
Àr¼ÅÌ¾��{�°¸¼��{Â^Æ]�®Ë�ÉZÅ|uYÁ»�½Z»�Z�Ê�{Â���c�Â��cZ¬Ì¬ve�Ä]�ÄmÂe�Z]�¾ÌÀr¼Å���Ä/f§�³

 
1. Harley 
2. Macky 



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

����

É|]Z��Á�É�¨À�£���Âe������,����������Ä/]�Ê]ZÌf/�{�ÉY�/]�É�f/�Ì]�Ê³{Z/»M�,ÓZ/]���/Ì´¿Y�ÉY�Y{�{Y�/§Y
{�Ê¸¤��dËZ���¾ËY�Á�Äf�YÄ¨·R»�Ä]�Ä]Â¿��Ê¸¤��{�°¸¼���]�{ÂyZÆ¿M��ÉZÅ|uYÁ�{�°¸¼���]�Ä»Y{Y��{�Á

�½Z»�Z�iPed�Y{�|ÅYÂy�d^j»��Ì��Zf¿Ël�¬veÌcZ¬�����Ä/]�Ä/¯�d/�Y�Ã{Y{�½Z/�¿��³�Z/¯É�Ì���d/��{�/Ë®�
Ä¿Z»Z��´¿YÌ��Ê��iR»��¬¿�,½Z»�Z���{�\�ZÀ»É�Y��{Ë{Zn�]Y{Z�Ê�Z���Á��Z�¿�ÁËd��Y�½Z/À¯�Z¯Ë�Z/¨�
Ê»�|ËZ¼¿,��a�Ë®�¿ÌÁ�É��Y���Z¯Ê,�Ê»�½Z»�Z��Ä]�|Æ f»�Á�Ã�Ì´¿YZ]������ÉZÅ|/uYÁ�{�/°¸¼���/]�|/¿YÂe

]�É�Y~³�ÌiPe�½Z»�Z�Ì�f�É�f�Y{Ä�|�Z]��Z^�Ê,��������� �
Ê���]�ÉZÅ�]Ì�f��Y��{Ë¾���§ÌÄ�Ê»�½Z�¿�¤f»�¾f§�³��¿��{�Ä¯�|Å{Ì��Z��Ëd�¸¤�Ê��Ä/]���½YÂ/À�

»Ìn¿ZÊ�Y��{Ë¾�Y�Ä]�Ä�]Y�Ë¾�·{Ì¶�Ê»��Y�Ä¯�|�Z]®Ë��¥����Z/À^»��/]É�Á�Ë{�°�Z/ÅÉ��É�/�¿,���½Z/À¯�Z¯
�Y�Y{�\/¸£Y�Ã�Ì´¿YZ]É���Z/���t�/�Ëd��̧¤/�Ê���eÓZ/]É��|Àf/�Å��Â»ËÀÌ�½Z/Æ��|/Àa�ÁÉ,�����m�-Ì�d/¸��Á

Y�Z°¼Å,½������¯�Za�-,�������{�¥����Y�ÁË�´�¬veÌcZ¬����Ä/�]Y��{Â/mÁ�Äf/�~³��/À »�ÉYÊ���¾Ì/]��Y{
��|//ÌËPe�Y��½Z//¿M�{�//°¸¼��Á�{Y�//§Y�Ê¸¤//��dËZ//��d//�Y�Ã{Â//¼¿�kZ//m�Å�Á�,½Y�Z//°¼����Y��-//Ëd��Á

�,½Y�Z°¼Å����Y�-Ë½Y�¼��,½Y�Z°¼Å�Á������Àr¼ÅÌ¾���́ ¿Y�Ä/¯�Ê¿Z/�¯�/ÌÃ��]Ì��f/�É�����Z/]�|À/�Z]�Äf/�Y{
]�µZ¼fuYÌ�f�É��Zf§��Ä]��ÄfzÌ´¿Y{Ây¿�½Z¿M�d¯�Z�»�Á�{��|ÀÅYÂy�d�{Ì��v»��{Ì���Z¯É�Y�§YË��
�|ÅYÂyËd§Z��,½Y�Z°¼Å�Á�¶��a�����,�Ê»��a�]�½YÂeÌ½Z���Y�Ä/¯�d/�Y{�/Ë¾���Â/¿����\/mÂ»�½Z/À¯�Z¯

YË{Zn�¿Z»�Z�ÂmÊ�^�ZÀ»Ê�Y�§Y�\^��Ä¯�|��|ÀÅYÂyË��¸¤��dËZ���t��Ê���{½ZÀ¯�Z¯�Ê»��{Â/��,
]Ä��ÃÁÔ�Ë®�ÀqÌ¾�Z���Á�Ã�Ì´¿YZ]�{Y�§YË|À¼fÉ�]�µZ¼fuY�Z]Ì�f�É�������|/ÀÅYÂy�¹Z/n¿Y��/fÆ]�Y��{Â/y��Z/¯

{�°¸¼��Á�{Y{��ÉZÅ|uYÁ��/�z]�|/ÀÅYÂy�{Â^Æ]�Y��½Z»�Z�Ì|��¬veÌ�cZ/¬��cZ/ ·Z�»�Á�¿Y�¹Z/n��Y�,Ã|/��/Ë¾�
Ê»��Y�«�{|n»�|ÌËPe�{�Â»�Y���Â�Â»��Y��½ZÀ¯�Z¯�Ä¯�|Å{,Ê�´¿YÌÃ��]Ì�f�É�Y�]É�³�{�/Ì�����{�½|/�

ZÅ�Zf§�É�fyYÌ�ZÉ�f�{��{�ÃÁ�³�Ä]�dËZÆ¿�{�Ä¯�,|¿�Y{Ì]ZÊ�Zf¿�Ä]Ël�{�°¸¼�É����®/¼¯��eÓZ/]�Á��fÆ]
{Â¼¿�|ÀÅYÂy��,dÌ¼�Y��»�������� �

��¾Ì/Àr¼Å�·Z/u�{Ê�������/e�d/�Y{��Ô/e�ª/Ì¬ve�¾/ËY�Ä/¯��Ã�/Æ]�Z/]�Z����¹Z/�¿�Ê/�ÅÁ�a��Y�É�/Ì³����Ä/]�|/À»
���a�ÊËÂ´z�Za�s��»�ÉZÅ�dË{Á|v»�Z]�¹Zn¿Y�|ÀËM�§��{�,{�Y{�b]�Ã|���Ä¯�d�Y�Ã{Â]�ÄmYÂ»�ÉZÅ

�»Zm�ÃZ´¿�Z]�d�Y�¹�Ó�ÊeM�cZ¬Ì¬ve��{�®��½Á|]�Äf§ZË�,ZÆ¿M�Ä]��e����Ê]Z/Ë��Y�{�Â/»�Ä ·Z�»�¾ËY�ÉZÅ
{�Ì³��Y�«�{|n»��Ë�,Ä°¿M�d�z¿Äf§Z�ZÅ��Z/f¿�ÁËl�Y�/Ë¾�����Ä/]�d/�Y�¾/°¼»��ÅÁ�/a��v»�Ä�/�YÁÌ�/�Ê���Ä/¯

¬veÌª�¶°��½M��{�Äf§�³�ZÀ�Ë��eZ»|yÊ����¬ve�,{Â/��{Á|/v»Ì�cZ/¬�MË�Ã|/À������{�|/¿YÂf]�d/�Y�¾/°¼»



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

�����

Y��Ë��v»�ÁÌ��ZÅÉ�|mË|�cÁZ¨f»�Á�{�|À¿Z»Ë�´�ZÀ�Ë��ZÀ��½Âr¼Å�{ÂmÂ»Ë��·ÂeÌ|É�Á�����,Ë�Ä/f§Z��Z/ÅÉ�
|mË|É��ÄWY�Y�Y�Z¼¿Ë,|À�Y��]Ë¾��/�z]��Z�YÊ��/ ·Z�»��Y�/eM�cZÊ��Ê/»���ZÀ/���{�|/¿YÂeË��{Ë��/´��Á�/ËZ���{

®¿Z]���R»�Á�ZÅÄ�ÉZÅ�·Z»Ê��Z^f�Y�ÁÉ�{Ë�´����]�{�Â»Ê���³��Y�/«�½Â/»�M�Á�/Ì{�������/´Ë{�dË{Á|/v»
�ªÌ¬ve�Ä]�ÉZÅ�Y�]YY�]�Ã{Z¨f�Y�{�Â»É��nÀ��¹Y|«Y���Ì´¿Y�ÉZÅÄ¿Z»Z��ÉY��ÉZÅ����{�/°¸¼��Z/]�É�Z/¯

�{�d^/�¿�Ê¸¤��dËZ���Á�½Z»�Z��ÉZÅ|uYÁ�{�°¸¼��,ÓZ]������d/�Y�¾/°¼»�Ã|/ÀËM�cZ/¬Ì¬ve��{�Ä/¯�{Y
Ã�Æ]�ÄnÀ���Y�É�Ì³�|Å{��Y�«��ÌiPe�dve�Y��lËZf¿�,�´Ë{�ÉZÅ��� �



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

�����

�]ZÀ»��
�{Y{�Æ»�,É�Ìf�Y������������{�/°ËÁ��Z/]�É�Y|/°¿Z]�cZ»|y�d À���{�Y�³�Y�Z]�Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�µ|»�¾ÌÌ^e

ºf�Ì��ÓZ]�{�°¸¼��Z]�É�Z¯�ÉZÅ��Ä ·Z�»�{�Â»��d¸»�®¿Z]�f¯{�Ä·Z���,½Y�Æe�ÃZ´�¿Y{�,É��� �
Ê¸�|//¼v»�,Ê//¯����������½Y�//ËY��{�Ê¸¤//��dËZ//���cZ//¬Ì¬ve�Ê//���]�½Z//ËZa�ÉYÂ//fv»�¶//Ì¸ve��ÉZ//Å�Ä//»Z¿

ÃZ´�¿Y{�Ê¸Ì¼°e�cÔÌ�ve�µZ��Ê���{�Êf·Á{�ÉZÅ��ÉZÅ������Ze�������cZ/�Ô�Y�ÃZ´�ÅÁ�a��{�{ÂmÂ»
½Y�ËY�Ê¼¸���Y|»�Á����ÅÁ�a�Ä»ZÀ¸�§Á{�ÃZ´�¿Y{�Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ�¾Ì�u�¹Z»Y�����,µÁY�µZ/��,

���,®Ë�Ã�Z¼���������� �
��º¸/�»�,ÊuZ/f§�Á�¾�u�,É|¿ÁÔ«�-|ÌuÁ�,Ã{Y�¿Z�¸�����������������Á�É�Z/¯�Ê³|/¿��d/Ì¨Ì¯�¾Ì/]�Ä/�]Y��Ê/���]

{�,�Y�Ì��ÃZ´�¿Y{�Ê¼¸��dXÌÅ�ÉZ��Y�Ê¸¤��dËZ���ÅÁ�a�Ä»ZÀ¸�§Á��ÃZ´�¿Y{�Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ
¾Ì�u�¹Z»Y���,Á{�Ã�Z¼��,¹�ZÆq�µZ��,������������� �
|Ì ��,Ê�Z^����������Ä]��ÌiPe�Ê���]�ºf�Ì��É�Ì³�Z¯�������ÉZ/Å�Zf§��Á���/´¿��/]�ÓZ/]�{�/°¸¼��Ê¿Z�¿Y��]ZÀ»�ÉZÅ
½ZÀ¯�Z¯��Ä ·Z�»�{�Â»��ÉÂ����|«�½Zf�M�,�½ZËZa�½Y�Æe�ÃZ´�¿Y{�,|��Y�Ê�ZÀ��Z¯�Ä»Z¿�� �

Ê¸ ¨�·�,É|]Z��Á�|¼uY�,É�¨À�£�����������/��{�/°¸¼��Á���Ì´¿Y�dËZ���Ê���]���Ê/��Â»M�½Z/À¯�Z¯�Ê¸¤
Ê»Z�¿�Ã|°�¿Y{�®Ë���ÅÁ�a�Ä»ZÀ¸�§Á{���¾Ì/�u�¹Z/»Y�ÃZ´�¿Y{�Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ�����,µÁY�µZ/��,

���,®Ë�Ã�Z¼����������� �
ÄÀÌ°��,É{Ân��-�Á�Ì§�,ÊuÔ§���������������,½Y�/ËY��ËZÀ/���{�Ê¿Z/�¿Y��]Z/À»�É�Á�Ã�/Æ]��/]��iR»�¶»YÂ��Ê���]� �

��ÅÁ�/a�Ä»ZÀ¸�§Á{������]Z/À»�dË�Ë|/»�ÉZ/Å����¾Ì/�u�¹Z/»Y�ÃZ´/�¿Y{�Ê¿Z/�¿Y��������,®/Ë�Ã�Z¼/��,¹Â/��µZ/��,� �
����������� �

|¼v»�Á�¾Ë�M�,�Âa�Ê¸«�Y|¿�,Ê¸Ì�Z¼�Y�����������{�Y|¿Zf�Y������Ê¿Z�¿Y��]ZÀ»�Ê·Z e½Z]�Æ»�[Zf¯�cY�Z�f¿Y�,�� �
|¼v»�|Ì��,Ê¼Ì¬»�������,Ê�ÅÁ�a�É{�°ËÁ��dË�Ë|»�Á�½Z»�Z���½Y�Æe��Ä»�e���¿� 

ÂÌ«�µZ §�-�Â�À»�,ÊÀ»Â»Ê¸��,Ê»���������¶Ì¸ve���Y�Ã{Z¨f�Y�Z]�É�Z»M�ÉZÅSPSS�Z¨��cY�Z�f¿Y�,�� �
�Appelbaum, E. (2000). Manufacturing advantage: Why high-performance work systems pay off. 

ILR press. 

Applebaum, E., Bailey, T., Berg, P., & Kalleberg, A. L. 2000. Manufacturing advantage: Why 
high performance work systems pay off. Ithaca, NY: Cornell University Press. 

Armstrong, M. (2006). Armstrong's handbook of human resource management practice. Kogan 
Page Publishers. 

Batt, R. 2002. Managing customer services: Human resource practices, quit rates, and sales 
growth. Academy of Management Journal, 45: 587-597. 

Becker, B. E., & Gerhart, B. 1996. The impact of human resource management on 
organizational performance: Progress and prospects. Academy of Management Journal, 39: 
779-801. 



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

�����

Becker, B. E., Huselid, M. A. (1998). High performance work systems and firm performance: 
A synthesis of research and managerial implications. In Research in personnel and human 
resource management. 

Bowen, D. E., & Ostroff, C. (2004). Understanding HRM±firm performance linkages: The 
role of the �strength� of the HRM system. Academy of management review, 29(2), 203-
221. 

Boxall, P. & Macky, K. 2009. Research and theory on high-performance work systems: 
progressing the high involvement stream. Human Resource Management Journal, 19(1): 3-
23. 

Campbell, J. P., McCloy, R. A., Oppler, S. H., & Sager, C. E. (1993). A theory of performance. 
In: N. Schmitt & W. C. Borman (Eds), Personnel selection in organizations (pp. 35�±
70).San Francisco: Jossey-Bass. 

Chenhall, R. H., & Langfield-Smith, K. (2007). Multiple perspectives of performance 
measures. European Management Journal, 25(4), 266-282. 

Chuang, C. H., & Liao, H. 2010. Strategic human resource management in service context: 
Taking care of business by taking care of employees and customers. Personnel Psychology, 
63: 153-196. 

Combs, J., Liu, Y., Hall, A., & Ketchen, D. 2006. How much do high-performance work 
practices matter? A meta-analysis of their effects on organizational performance. 
Personnel Psychology, 59: 501-528. 

Datta, D.K., Guthrie, J. P., Wright P. M. 2005. HRM and labor productivity: Does industry 
matter? Academy of Management Journal, 48: 135-145. 

Delery, J. E., & Doty, D. H. (1996). Modes of theorizing in strategic human resource 
management:Tests of universalistic, contingency, and configurational performance 
predictions. Academy of Management Journal, 39, 802�±835. 

Gerhart, B. 2007, Modeling HRM and performance linkages. In The oxford handbook of human 
resource management, (eds) P. Boxall, J. Purcell and P. Wright. Oxford University Press, 
Oxford. 

Gillet, N., Gagné, M., Sauvagère, S., & Fouquereau, E. (2013). The role of supervisor 
autonomy support, organizational support, and autonomous and controlled motivation in 
predicting employees' satisfaction and turnover intentions. European Journal of Work and 
Organizational Psychology, 22(4), 450-460. 

Guest, D.E., Michie, J. Conway, N. and Sheehan, M. 2003. Human Resource Management 
and Corporate Performance in the UK. British Journal of Industrial Relations, 41: 291-314. 

Guthrie, J. P. 2001. High involvement work practices, turnover and productivity: Evidence 
from New Zealand. Academy of Management Journal, 44: 180-190. 

Guthrie, J. P., Flood, P. C., Liu, W., & MacCurtain, S. 2009. High performance work systems 
in Ireland: Employee and organizational outcomes. International Journal of Human 
Resource Management, 20(1): 112-125. 

Huselid, M. A. 1995. The impact of human resource management practices on turnover, 
productivity, and corporate financial performance. Academy of Management Journal, 38: 
635-672. 

Huselid, M. A., Becker, B. E. 1997. The impact of high performance work systems, 
implementation effectiveness, and alignment with strategy on shareholder wealth. 
Academy of Management Proceedings, 144-148. 

Ichniowski, C., Shaw, K., & Prennushi, G. (1997). The effects of human resource 
managementpractices on productivity: A study of steel finishing lines. The American 
EconomicReview, 87, 291�±313. 



Pe�Ê]ZË��Y�Á�Ê���]¹Y|«Y�cY�Ìi���Ì´¿Y�ÉZÅ�Ä¿Z»Z��ÉY��ZÅÉ½Z»�Z��ÉZÅ|uYÁ�{�°¸¼���]�ÓZ]�{�°¸¼��Z]�5É�Z¯ 

�����

Imran, H., Arif, I., Cheema, S., & Azeem, M. (2014). Relationship between Job Satisfaction, 
Job Performance, Attitude towards Work, and Organizational Commitment. 
Entrepreneurship and Innovation Management Journal, 2(2), 135-144. 

Judge, T. A., Thoresen, C. J., Bono, J. E., & Patton, G. K. (2001). The job satisfaction±job 
performance relationship: A qualitative and quantitative review. Psychological bulletin, 
127(3), 376. 

Katou, A. A., & Budhwar, P. S. (2010). Causal relationship between HRM policies and 
organisational performance: Evidence from the Greek manufacturing sector. European 
Management Journal, 28(1), 25-39. 

Lepak, D. P., Liao, H. Chung, Y., & Harden, E. E. 2006. A conceptual review of human 
resource management systems in strategic human resource management research. 
Research in Personnel and Human Resource Management, 25: 217-271. 

Liao. H., & Chuang, A. 2004. A multilevel investigation of factors influencing employee 
service performance and customer outcomes. Academy of Management Journal, 47: 41-58. 

Locke, E. A. (1976). The nature and causes of job satisfaction. In M. D.Dunnette 
(Ed.),Handbook of industrial and organizational psychology, (pp. 1297�±1349). Chicago: 
Rand McNally. 

MacDuffie, J. 1995. Human Resource bundles and manufacturing performance: 
Organizational logic and flexible production systems in the world auto industry. Industrial 
and Labor Relations Review, 48: 197-221. 

Macky, K., & Boxall, P. (2007). The relationship between �high-performance work practices� 
and employee attitudes: An investigation of additive and interaction effects. International 
Journal of Human ResourceManagement, 18, 537±567. 

Messersmith, J. G., Patel, P. C., Lepak, D. P., & Gould-Williams, J. S. (2011). Unlocking the 
black box: Exploring the link between high-performance work systems and performance. 
Journal of Applied Psychology, 96(6), 1105. 

Moynihan, D. P., & Pandey, S. K. (2007). Finding workable levers over work motivation 
comparing job satisfaction, job involvement, and organizational commitment. Administration 
& Society, 39(7), 803-832. 

Mrugank, V.T. and Ashwin, W.J., 2005. Motivating salesperson customer orientation: 
insights from the Job Characteristics Model, Journal of Business Research, 58, pp. 584-
592. 

Neal, J.A., Tromley, C.L., 1995, From incremental change to retrofit: Creating high-
performance worke system, The Academy of Management Executive,Vol.9, No.1,pp.42-53� 

Oshagbemi, T., 2000. Gender differences in the job satisfaction of university teachers. Women 
in Management Review 15 (7), 331±343. 

Parker, S. K. (2014). Beyond motivation: Job and work design for development, health, 
ambidexterity, and more. Annual review of psychology, 65, 661-691. 

Pfeffer, J. 1998. The human equation: Building profits by putting people first, Boston: Harvard 
Business School Press. 

Purcell, J, et al (2003). People and performance; How people management impacts on 
organizational performance, chartered institute of personal and development, London. 

Selden, S., Schimmoeller, L., & Thompson, R. (2013). The influence of high performance 
work systems on voluntary turnover of new hires in US state governments. Personnel 
Review, 42(3), 300-323. 

Shaw, J. D., Gupta, N. & Delery, J. E. 2005. Alternative conceptualizations of the relationship 
between voluntary turnover and organizational performance. Academy of Management 
Journal, 48: 50-68. 



Ä»ZÀ¸�§��ÅÁ�a��Ã�Z¼��,ºf¨Å�µZ��,Ê¿Z�¿Y��]ZÀ»�dË�Ë|»�ÉZÅ����ÊaZÌa�Ã�Z¼�����,�ÌËZa�������

�����

Spector P.E,(1997); Job Satisfaction, Thous and Oaks, CA: Sage publications, Inc. 
Subramony, M. 2009. A meta-analytic investigation of the relationship between HRM 

bundles and firm performance. Human Resource Management, 48(5): 745-768. 
Sun, L; Aryee, S., Law, K. S. 2007. High-performnace human resource practices, citizenship 

behavior, and organizational performance: A relational perspective. Academy of 
Management Journal, 50(3): 558-577. 

Takeuchi, R., Chen, G., & Lepak, D. 2009. Through the looking glass of a social system: 
Cross-level effects of high-performance work systems on employee attitudes. Personnel 
Psychology, 62: 1-29. 

Takeuchi, R., Lepak, D., Wang, H., & Takeuchi, K. 2007. An empirical examination of the 
mechanisms mediating between high-performance work systems and the performance of 
Japanese Organizations. Journal of Applied Psychology, 92(4): 1069-1083. 

Way, S. A. 2002. High performance work systems and intermediate indicators of firm 
performance within the US small business sector. Journal of Management, 28(6): 765-785. 

Weiss, h. m. 2002. "Deconstracting job satisfaction: separating evaluations, beliefs and 
effective experiences", Human Resource Management Review, 12: 173-94. 

Whitener, E. M. 2001. Do �High commitment� human resource practices affect employee 

commitment? A cross-level analysis using hierarchical linear modeling. Journal of 
Management, 27: 515-535. 

Wright P. M., & McMahan, G. C. 1992. Theoretical perspectives for strategic human resource 
management. Journal of Management, 18: 295-320. 

Youndt, M. A., Snell, S. A., Dean, J. W., & Lepak, D. P.1996. Human Resource 
Management, Manufacturing strategy and firm performance. Academy of Management 
Journal, 39(4): 836-866. 

Zacharatos, A., Barling, J., & Iverson, R. D. 2005. High-performance work systems and 
occupational safety. Journal of Applied Psychology, 90(1): 77-93. 

� �


