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@ßb©a@õ§a:���f6B<א��M6�¥¹Worksheet �:�������h6��k6א����X6�KCא��M6�K�+�Î6�<�
g���KÓu��µK�£��K�KEא���. 

� �

  إسم المتغيريتم كتابةهنا

 هنا يتم إدخال البيانات

� �

òîãbrÛa@ñŠbè¾a :إpbãbîjÛa@Þb‚†� �

��h6@,�kא����K�KEא���g�?C��6�£�6ÓK�P�K6�Î��K��666א��Minitab ���M6�u��éא
�:��jא­ �

 �K�KE��Numeric:�����µj6:א��f��–����·¦j6א��–�����K6��Y&א–����¡K6�¥Tא�–�
�.A�K<א��£W
�......Íא.� 

 �K�KE��Text�:�������©K�6
Tא��K6Ñ��f6��–������µ¹W6א���K6Ñ��–����·אj6�Tא�–�
�ME
KB��xא�M�K$−א��א�¥zא�........Íא. 

 �K�KE��Date/Time�:�e�¤�µK������£uE&א�V�¥אj��–���V�¥K6�����³K6���tא�
�fB<�K�...�.Íא. 

���KC��`�u�¹i:� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

 í��א�Ð=�&א�M�K������66א�Numeric���¹�Text����g�6���µK6�£�����K6�KEא���
�Y
K��.� �

 ���M��6C�K��K6���א�Ð=�6BA��Date/Time��،��i6�I���.<�6��¼t¹��c66�Y<�
�_BC��P�K�Îא��g�E	�ºXא��V�¥Kא���K�£��i–ºYC	�KB��.� �

Þbrß�:��jA:&אµK�£���K�KEא����µ¹W#K��M�pj&אl�Kא��:� �

Date of birth� �Salary� �Name� �

10 Dec 1967� �150� �Ali� �

24 Oct 1960� �130� �Ahmed� �

13 Mar 1971� �200� �Osama� �

2 June 1980� �220� �Mohammed� �

paì©a: 
1( ��¶j?�µK�£I��K�KE��h��f��Ð=�&אName ��g�Ð=�&א�Salary�،í�M�¥¹�

fB<א��Worksheet�éKא���f@7�K��Upj��j��KB��،��Y
K��:� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

Þëþa@Ý—ÐÛa@ @

 

� �
i���M;�u��a�:� �

 í��µ¹Tא�£jB<א��]����Ð=�6&א��K6�KE��hB96���ºXא��Name�[��:��·��W6 

jCא·�����h6��Ð=��W��£jB<א��]�C1�]���é[אC1-T�[���،����i6���º���U66�q�


kA���M<E�א��X�¹�K�KEא�،��]T�hB9��²Y]�א$�M�tWA���KDCB9���kא��
­jCא��h��k��£jB<א��אX��]Text[.� �

 �k��K����k�Kא���£jB<א���]����Ð=�6&א��K�KE��hB9���ºXא��Salary���،��k6�¹
�K�KE��Numeric�:[���`�u���·����������j6��K6B��f6�¹�Ð=���Æ�£jB<א��g�¥�
C2.� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

2( �K���M��C�K���K�KE��Ð=�&א�Date of birth��،¼t¹��g����P�K�Îא��c�Y<�
�_BC�¥Kא���V��g�E	�iEA
��KC��ºXא�µK�£��K�KEא���lA��KB��،:� �

)��(  Y?��� k�� M�K�� º�� k�� �W¹א�� �Y�� §¹K&K��א�� £jB<W�Y�� »Xא��iE��
µK�£��K�KEא����−�O�Kא���£jB<א��h@E�¹]�C3[.� �

)��(  Uא��� g�MBoK?א���Editor�6�� ME
Y>א�� MBoK?א�� h�¹�Format 
Column�Ïא��Date/Time��،KB��kA�: 

 

)� (  �²j	�éKא���º¥אj$א�a�Y&א�YD;:� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

Þëþa@Ý—ÐÛa@ @

 

� �
)�£( �hא��¥KE��tאN!��£j�j&א��Current Date/Time Formats�Y?C��

§¹K&K��³j��6א�M=E8�]dd/mm/yyyy[� ،	�a�Y&א� k�� YD;�� KD��� W�C
��.New format�·א�ºX��jC<א �

)�¸( ��_=p��g��OK ��،W��	�k��M�¥¹�fB<א��Worksheet��£jB<א��א·jC
�·�
h��Ð=��W�]�C3��[é�]�C3-D�[�،e�¤¹�kא����K�KEא���·��kA
�M�tWA��

�g�E	ÓK�£�MEC�¦��K�KE��k��K�.� �

)�¹(  ��g���g�µK�£I�Ð=�&א�אX���K�KE���fB<א��M�¥¹�k�،kA��KB��:� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

� �
M�j�A�:� �

 ����M=Eq�N�K��א���¤א��V�¥K�������א�¥K6E��xא�hBp��£j�j��N�E��K�W�Y��kא��
�������������Y6?Cא��µu6��h��،KC��Y<+�KD�j@��·��aE:����،�P�K�Îא��K�Y�j��kא��

M�K��k��§¹K&K��New format�������� K6�ä�k6א���M=E86א��L6�@��g6�
KDEא�. 

 ��aE:���P�K�Y��Minitab����K�KEא���kA
�²Y<א����א�66��]Numeric��[
¹��]Text�[���£Y6�+µK66�£�¹��µ�K6E���£j6B<א��k66��·.���M66�K��k6��K66���

�K�KEא���Date/Time��������MEAB
�·j@��Æ�א¤��i���W xאµK�£���M6?א�j���
������P�K6�Îא��k6���£j6�j&א�«K*Tא�W���a���i6�I��،����K6DEA
�²Y6<���t�W6�

K�Y
��KB��_BCא��אX��W�W!�¶ZA�¹��Y
K���P�K�Îא�. 
� �

ñŠbè¾a òrÛbrÛa: @ ÑÜ¾a@ÅÐy� �

paì©a: 

 11



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

Þëþa@Ý—ÐÛa@ @

 

1( Uא���MBoK��File��،�g�Ïא��Save project As�،�²j	�YD;��a�Y&א�
º¥אj$א�éKא��:� �

  

حدد المكان الذى ثم افتح هذه القائمة ، 
ترغب أن تحفظ فيه الملف وليكن على 

اختر إسماً للملف  )Desktop(الـ
  )osama(وليكن 

2( g���_=pא�Save،�`�t¹�¥jD��אg	�cA&א�í�_�Y
�:�kA��KB�א�>jCא·� �

� �
iE��cA&א�`>Þ�KCB��ºXא��·K@&א�éא�KC��¤�א¤��e�X�)�Desktop(�،�	�·��W��cA&א

�f@7א��kA
�·j@��M;>��)�ºXא�l�Kא��:� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

� �
� �

òÈia‹Ûa@ñŠbè¾a: ‡í‡u@†ìàÇ@Þb‚†g� �

��W�Y��KC���ªY>��µK�£�����W�W��£jB
���،���·��«Y7�k�G��–���¼u���−�����£j6B<א��f�����©K6%א
Ð=�&K��Salary.�� �

paì©a:� �

1( �£jB<א��fEA;���¶j?�)�C2(�]����Ð=�6&א��K6�KE��hB96���ºX6א��Salary�[،���h6�
£jB<א��אX��§�¥�kA
�§¹K&K��Y?Cא��µu��g���k@�iAEA;��.� �

2( Uא���MBoK��Editor��،Ï¹א��KDC��Insert Columns��،���U6pj��j6��KB�
éKא���f@7�K�:� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

Þëþa@Ý—ÐÛa@ @

 

� �
3( �����)�W��i���W��	M�Kp�����fB<א��M�¥¹�k��W�W��£jB
��Worksheet��،�k�G6�¹�

Ð=�&K��©K%א�£jB<א��f���Salary،éKא���f@7�K��Upj��j��KB��:� �

� �
ô‹‚c@òÔí‹ :� �

 14



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

1( g����£jB<א��fEA;��)�C2�(]�����Ð=�6&א��K6�KE��hB9���ºXא��Salary[��،��h6�
£jB<א��אX��§�¥�kA
�§¹K&K��Y?Cא��µu��.� �

2( �g6��Click��.6,��������g6��،£j6B<א��אX6��k6��·K6@��º��k6��Ï6א��Insert 
Columns�.� �

3( �����)�W��i���W��	M�Kp���������f6B<א��M6�¥¹�k6��W�W��£jB
��Worksheet�،�
l�G�¹©K%א�£jB<א��f����Ð=�&K��Salary.�� �

@ñŠbè¾a òßb©a :†ìàÇ@åß@‹r×c@Þb‚†g� �

��C��א¤��u�B�K�����M�Kp��k��L�Y�����·j@��·��«Y7���WB
��M�u��������k�G6���W6B
Tא�¸X6��·K@���
�f��£jB<א�)�C4 – D(��]�f���º�Ð=�&א�Date of Birth[�.� �

paì©a:� �
1( g��������������f6B<א��M6�¥¹�k6���W6B
Tא�h6��£W
�fEA;���Worksheet�����£W6
�º¹K�6�


�WB�א&Yא£�TאÓK�£�K��WB
Tא�fA;C	�KC���º��،��](C4 – D)�¹�(C5)�¹�
(C6).[� �

2( g��h��MBoK��Editor��،¥K�å�Insert Columns�]�¹��Click�.,�k��
�·K@��º�kA
KDAEA;��)�kא����WB
Tא��¹¥،K�å�Insert Columns[. 

3( �����)�W��i���W��	M�Kp����������f6B<א��M6�¥¹�k6���W�W���WB
��M�u���Worksheet��
f���Ð=�&K��©K%א�£jB<א��Date of Birth.� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

 

Þëþa@Ý—ÐÛa@ @

 

ò†bÛa@ñŠbè¾a :í‡u@Ñ–@òÏbšg‡� �

�W�Y��KC���ªY>�µK�£��Kא���c8א��f���k�G��·��«Y7��W�W��cq�k.� �
paì©a:� �

1( �k�Kא���c8א��fEA;���¶j?��)k�Kא���c8א��§�¥�kA
�§¹K&K��Y?Cא��µu��h�(.� �
2( g��h���M6BoK��Editor��¥K6�å�Insert Rows�]��¹�Click��.6,��k6��º��

¥K�å¹�،iAEA;��)�ºXא��c8א��k��·K@��Insert Rows.[� 
3( �W��66	���̧W66�Y��ºX66א��·K66@&א�k66��W66�W��c66q�M�K66p��)�W66��i66��666א��k66���

Worksheet.� �

ñŠbè¾a òÈibÛa :Ñ–@åß@‹r×c@òÏbšg� �

�W�Y��KC���ªY>�µK�£���«Y7��.>q�O�Kא���c8א��f���K�j@��·.� �

paì©a:� �
1( g���������������£אY6&א�²j>86א��£W6
�º¹K���²j>8א��h��£W
�fEA;���6ÓK�£���K)���K6C���º�

�fA;C	aא�Y¹א��O�Kא���c8א�.(�� �
2( ��M6BoK��h6��g��Editor��¥K6�å�Insert Rows�]��¹�Click��.6,��k6��º��

 �].Insert Rows�،¥K�å¹�K�)��DAEA;א��k�·K@�²j��k�א�8<
3( ¸W�Y��ºXא��·K@&א�k��h�W�W��.>q�M�Kp��)�W��i���W��	.� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

@ñŠbè¾a òäßbrÛa :†ìàÇ@Ò‰y� �

paì©a:� �
1( ��g�����i�X��£אY&א�£jB<א��fEA;�����¹K&K��Y?Cא��µu��h�������£אY6&א�£j6B<א��§�¥�kA
�§

i�X�.�� �
2( ���_=966��UE�K66>&א�M66�j��h66��g66��Delete��)�¹�Click����_=966��g66��.66,

�.� �
3( X��²X��)�W��i���W�C	א�א�£jB<fB<א��M�¥¹�h���Worksheet.� �

òÈbnÛa@ñŠbè¾aZ Ñ–@Ò‰y� �

paì©a:� �
1( ������i�X��£אY&א�c8א��fEA;���¶j?�)������������c86א��§�¥�k6A
�§¹K6&K��Y6?Cא��µu6��h�

i�X��£אY&א(.� �
2( ����_=966��UE�K66>&א�M66�j��h66��g66��Delete�)��¹�Click����_=966��g66��.66,

.�� �
3( X��²X��)�W��i���W�C	אfB<א��M�¥¹�h��c8א���Worksheet.� �

ñŠbè¾a ñ‹’bÈÛa  
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Þëþa@Ý—ÐÛa@ @

 

ÝàÈÛa@òÓŠë@‹í‡—m�Worksheet�wßbã‹i@åß�Minitabwßbã‹i@¶a@��
Excel� �
paì©a:� �

1( Uא���MBoK��File�� ،� ¥KE��I�� g�� KDC�¹� ....�Save Current 
Worksheet as،��éKא���º¥אj$א�a�Y&א�e��YD;E	: 

� �

هنا نحدد المكان الذى
، يه ورقة العملسنحفظ ف

 سطح وليكن على

Desktopالمكتب

21

سمإنكتب هنا
معين لورقة العمل، 

 Osamaوليكن 
 Rabie 

نختار من هذه 
 القائمة

Excel 97-
2000 

3

� �
� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

2( �W��	�·�Tא�i6�Ï���ºXא��g	����6Óא�אX�c6A&)�Osama Rabie(���،��W6�
�����µא�P�K�Î��©K%א�א£W��xא�i��U�q���6Excel�j�¹�XLS���،�����U6pj��j6��KB�

éKא���f@7�K�:� �

� �
3( g��_=p��Save،��L�@&א�U:	�éא�­j�Y�K�¹�Desktop��،�K��W�C	lA�:� �

� �
- cAB��fB<א��M�¥¹�`>��)�W��Excel.�� �
- �K96���`�t:�������·אj6C<א��_�Y6
�k6���W6��ºX6א��Ð=�6א��Title bar���M6�¥j�

éKא���f@7�K��Upj��j��KB��،fB<א�:� �

 19



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �
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Þëþa@Ý—ÐÛa@ @

 

� �
� �

@ñŠbè¾aòí†b¨a ‹“Ç:@wßbã‹i@åß@ÑÜß@†ang @Excel@wßbã‹i@¶a@Minitab  
@ @

paì©a:� �
1( �������K7���)�W��i���ªY>�����K6�Y��kA
�éKא���cA&אP��Excel���،����f@76�K��U6pj&א

éKא��:� �

� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

2( �����cA&א�אX��·��ªY>�¹��i6;>��)�W����L6�@&א�U:6	�k6A
��Desktop��،�g6	I��
XYZ.� �

3( �g��e�¤�W<�g����fE=7�P�K�Y��Minitab�. 
4( �h6�¹��M6BoK��File��،¹א�Ï6��Open worksheet�،���Y&א�Y6D;��²j6	�6��a

éKא���º¥אj$א:� �

� �
2 

فى هذه الخانة نكتب اسم 
 المراد Excelملف الـ 

 xyzفتحه وهو باسم 

3 

  Excel(*.xls) نفتح هذه القائمة ثم نختار

 Excelهنا نحدد مكان ملف الـ 
المراد فتحه كورقة عمل فى برنامج 

Minitab 

1  

5( ��g��_=p�Open��،����cA&א�אX��U���)�W��i���W��	P�K�Y��kA
��Minitab��،
�،�fB
�M�¥j�éKא���f@7�K��Upj��j��KB�:� �
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Þëþa@Ý—ÐÛa@ @

 

� �
� �

ñŠbè¾a òîãbrÛa ‹“Ç :@ÝàÇ@òÓŠë@åß@‹r×c@|nÏWorksheetoÓìÛa@Ðã@óÏ@� �

���KC��Y�j���P�K�Y�6א��Minitab�ME�K@�������������N6�jא��6]>��k��fB
�M�¥¹�h��Y����U�����k6�
cA&א�[>�.� �

paì©a:� �
1( Uא���MBoK��File��،¥KE��I��g��g��New��،éKא���º¥אj$א�a�Y&א�YD;E	:� �

� �
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� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

2( U���j��P�K�ÎA��koK?Aא���¥K��xא�·��`�u��Minitab Worksheet��،אX��
j��KB��i�ÏC	ÐE=��·¹£�.� �

3( _=p��g��OK�،�W�W��fB
�M�¥¹�U���)�W��i���W��	�Worksheet 2�،
éKא���f@7�K��Upj��j��KB�:� �

� �
� �

òrÛbrÛa@ñŠbè¾a ‹“Ç :‹r×c@ëc@†ìàÇ@õbÐ‚g� �
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����£jB<א���K>���W�Y��KC���ªY>��C2�]�����������K6��Y&K��©K6%א�Ð=�6&א��K6�KE��hB9���ºXא�
Salary[�h�g	I��kא���fB<א��M�¥¹��Osama Rabie.� �

paì©a:� �
Y6?C����g��_E7C�M�¥¹�א�>fB�א��k���hB9�א�>jB£�א&:�jA���¸�K>�،��h��µu6�א�������������� )1

������k��·K@��º��k��§¹K&K��א��¸X���M�¥j.�]����¹�M�K��k��אX��a�:�K������h6��Y6����£j�
��j:%א�éא�f?�C��KC�I��،_?���W¹א��fB
�M�¥¹�£j�¹�M�K��k��Kא��،�fB
�M�¥¹

�Y
K���ME�Kא��[. 

2( Uא���MBoK?א��Editor���،����M6E
Y>א��MBoK?א��h�¹µ��66Column�،����¥K6E��I��g6�
Hide/Unhide Columns�،�éKא���º¥אj$א�a�Y&א�YD;��²j	:� �

� �
�º¥אj$א�a�Y&א�k�e�K���ºXא�:�+�g�kA��K�:�−� �
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kA�א&Ð=�6����§¹K&K��¹£Z�¼K���Y?��Y?א¼� �������a6�Y&א�h6�
��?i6A�אé��	��W���i��W6�)�،��Unhidden Columns�א�ºX��jC<א·

 �Hidden Columns�א&a�Y�א�ºX��jC<א·
 ��¹��Y?�����W¹א���Y����Ð=�&א�kA
���̧�K>���£אY&א������،¸W6�W!�g�6��k������g6��
�kA
�_=p¥Zא���א�.<�Y&א�.��£j�j&.� �

3( g���_=p�OK.� 
4( Ð=�&א�·��W�C	�fB<א��M�¥¹�éא�­j�Y�K�¹�� ¸�K>���)�W��.� �

M�j�A�:� �
��������������K��K>���)�kא���א�Ð=�&א�h��Y����¹��W¹א��¥KD���k��L�Y��KC��א¤���،�f���h���i6�I�

��������������¸¥K6D���£אY&א�Ð=�&א�f?��g���OE��ME�@
�M?�Y:��h@�¹�M?�K�
K£��א%:jא��א���g��
a�Y&א�h��Hidden Columns��éא�a�Y&א��Unhidden Columns�.� �

òÈia‹Ûa@ñŠbè¾a ‹“Ç :†ìàÇ@Ñî–ìm� �

����k��L�Y��W����������K6�jA<&א�¹���K6;�u&א�^<��fE��������W6���h6
�O6EÞ���،א&Ð=�6א��
f�?���fD��W<�e�¤��	­K�Ï��X¸�א&�K;�u��k�א&�.� �

Þbrß�:�KC���ªY>��L�Y��fE����k��L�Y&K��Ð=�&א�h
�ME�Kא����¥K�<א��Salary�:� �
“All Salaries are in US Dollars” 

paì©a:� �
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1( Y?��£jB<א��k��M�K��º��k��§¹K&K����،��£jB<א��j�¹�ºXא�
�fE����W�Y�¸X��jA<&א�M�C
i.� �

2( �g�MBoK��U����Editor��،µ�ME
Y>א��MBoK?א��h�¹�6Column��،¥KE��I��g��
��،���éKא���º¥אj$א�a�Y&א�YD;��²j	:� �

� �

نكتب المعلومات أوفى هذا المربع
أى أننا ، االملاحظات التى نريده

  سنكتب العبارة التالية
“All Salaries are in US 

Dollars”

3( g���_=p�OK.� 
4( éא� ­j�Y�K�¹� ·�� W��	� fB<א�� M�¥¹�Ð=�&א���)� W�

�M�u
�ap¹Tא�·jA�K��g	��iE��£j�j&א�a�YBA��k�Y7א��µKB7א��h�Yא��k��Yë
Ð=�&א�אX�.��K;�u&א�KC��YD;��²j	�M�u<א��¸X��³j��§¹K&א�Y
H��e�Y���¹�

�Ð=�&א�אX��h
�KDAE����)�kא����K�jA<&א�¹��،éKא���f@7�K��Upj��j��KB�:� �
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� �
� �

¾añŠbè òßb©a ‹“Ç :ÝàÇ@òÓŠë@Ñî–ìm� �

KD��W8?��fE��
h�M�¥¹�א�>fBא&>�K�jA��¹��>^�א&����K;�u�Worksheet.� �

paì©a:� �
1( U����MBoK��Editor��،6��ME
Y>א��MBoK?א��h�¹�Worksheet��،g��¥KE��I��

Description …�éKא���º¥אj$א�a�Y&א�YD;��²j	:� �

� �
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�،�e�K���ºXא��º¥אj$א�a�Y&א�k��k�TK��¶j?�:� �
 k��M�K��Creator�:���g	��L�@�����f6EA���K��goK6?א��]��h@E6�¹���،א�7

Osama Rabie.�� �
 M�K��k�¹�Date(s):fB<א��M�¥¹��K7���V�¥K��L�@��،�h@E6�¹��24 

Jan 2007.� �
 M66�K��k66�¹�Comments:�k66א����K66�jA<&א�¹���K66;�u&א�L66�@��

K�W�Y�،h@��¹��My New Book For Minitab.��� �
2( _=p��g��OK�.� �
3( ¹� M�u
� ap¹�)� W�� � i��� W��	� fB<א�� M�¥¹� éא� ­j�Y�K�Tא� ·jA�K��k�� Yë

�a�YBA��k�Y7א��µKB7א��h�Y²א�j>8א��¶K�¥��kA
��W�j��ºXא�،��Y
H��e�Y���¹
�)� kא��� �K�jA<&א� ¹�� �K;�u&א� KC�� YD;�� ²j	� M�u<א�� ¸X�� ³j�� §¹K&א

�h
�KDAE���fB<א��M�¥¹،éKא���f@7�K��Upj��j��KB��:� �

� �
� �

aò†bÛa@ñŠbè¾ ‹“Ç :ÝàÈÛa@òÓŠë@òö¤  @Split Worksheet@ @
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�ªY>��� i�� W�� )µK�£���K�KEא���ME�Kא��� fB<א�� M�¥¹� k�� M�pj&א��K�KEא��� ¸X�¹� ،
¥j�Xא��،.�C#א�h��µKB<א��h��M
jB2�M�YD7א��¥j�Tא�f�1)�1�(�K�x¹א)�2.(� �

� �
lìÜ¾a�:�������W��·j@��OEÞ�،­jCא��L���fB<א��M�¥¹�MoZ"�������M6qK��f6B
�M6�¥¹�KC�

MEAqTא�fB<א��M�¥¹�éא�M�KpxK��،�K�xא�¥j�G��MqK��ºY��¹�،¥j�Xא��¥j�G�.� �
paì©a:� �

1( Uא���MBoK��Data��،g��Ïא��Split Worksheet �،�²j	�YD;��a�Y&א�
º¥אj$א�éKא��:� �

� �

 29



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

Þëþa@Ý—ÐÛa@ @

 

2( �k��º¥אj$א�a�Y&אd�K�
iEAא&�=Ð�א�ºX��g��f?C�:��א���KC��M�¥¹�MoZ"�g�E	�
B<666666א��f]�¹666666Ð=�&א�j�C2  Gender��[é�&א�666�a�Y�»X6א�C<���6666·אj�

By variables.� �
3( g��_=pא�OK�،7�K��Upj��j�� KB��fB<א��M�¥¹�MoZ"�)�W��iא��W��	@�f

éKא��:� �

� �
M�j�A�:� �

�����ME
Y>א��fB<א��¥¹א³��£W
�������K6D���W6 �،�f6B<א��M6�¥¹�M6oZ"�W6C
�KDEA
�f8ä�kא��

£W���tK�א&��º¹K��MEAqTא�fB<א��M�¥¹�MoZ"�g���i	K	��kA
�ºXא��Ð=��.� �

ñŠbè¾a òÈibÛa ‹“Ç :@òäîÈß@pbãbîi@Šbîn‚aIpbãbîjÜÛ@ÜÏH� �

�k��L�Y��W��MCE<���K�KE��¥KE����cABA��MoZ"�fB
�·¹£�،.� �
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Þbrß:���h�K�KEא������ME�Kא���fB<א��M�¥¹�k��M�pj&א����،��j6A:&א�:��f6�K<א����6_?���a6�
�K7&א�h���K�KEא����W��Y
K<א���W�K7&א�k���M��Kא��.� �

� �
paì©a:� �

1( Uא���MBoK��Data�� ،g�� g��¥KE��I��Subset Worksheet� ،�²j	�
éKא���º¥אj$א�a�Y&א�YD;�:� �

� �

فى هذا المربع  نقوم بتحديد نطاق 2
 3:10 التالى البيانات بالشكل

  هنا بالماوسانقر
1 
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2( g���_=p�OK� ،ME
Y�� fB
� M�¥¹� �K7��� )� W�� iא�� W��	�Subset of 
Worksheet 1��،�kא����K�KEא���hB9���ºXא��³K:Cא��k��a?�¸W�W!�)�

،_?�éKא���f@7�K��Upj��j��KB��:� �

 
@Þbrße‹‚�:� �

א��k�א%MqK��¥j�TK����K�KE�א&:�jA�K�W�W!��k�א���K�KE��¹�א&W�K7א���<ªY��·�א
º¹K���¹��h
�W�Z��300�MEC�.�� �

paì©a:� �
1( g��¥אY@���א�j:%א)�1�)�2(¹(�d�K��.�k�א&�µK�א� �
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 اضغط هنا بالماوس

� �
2( kA��KB��W�W��º¥אj��a�Y��YD;��²j	:� �

� �

الشرط  في هذا المربع نكتب
الواجب توافره فى البيانات 

المطلوب تحديدها

3( � g�_=pא�OK�j<A�d�K��אé�א&a�Y�א$jא¥º�א� �£،_=p��iE�¹��OK.��W��	
� kא����K�KEא��� hB9��� ME
Y�� fB
� M�¥¹� �K7��� )� W�� iא��«Y7א�� KDE�� Yא�j��

�)�ºXא�éKא���f@7�K��Upj��j��KB��،_?��¸W�W!:� �
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� �
� �

ñŠbè¾a òäßbrÛa ‹“Ç : @îß‹m@I‡íìØm@ëc@HòîÐ–ìÛa@pbãbîjÛa@

í�M�K��µK�£����ME>q¹��K�KEאj	�:� �
 ME�E�Y��:�ME	א¥Wא��א�Y�W?א���f��–�א�¥zא��..................Íא.� �
 �ME�E�Y��Ð��:����ME
KB��xא�M�K$א�f��–�����.�W6א����£K
–���ºj���א&6

�kBEA<א��........Íא.� �

� KC��`�u���·P�K�Y��Minitab�� KC��Y�j���K�KEא��� ¸X��f�j!�ME�K@��–��K�KEא���
� ME>qjא�−�� MEB���K�KE��éא)EB�¥M� (�Ð=�&א��tK$א�h�� M�K��f@�� 
@f���jא£�k�
k>qjא�.� �

Þbrß:��)�W��i���ªY>�µK�£�ME�Kא����K�KEא���:� �

 34



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîbc@paŠbèß 
 

� �
M�K��M�j�A�:� �
��tK$א�ZE�Y��WC
6�M�K��6.����������:���א%MqK��W6�G�א&Ð=�6א��������´K6C��·j6@��Tא�«Ï76��

��K6BA@א�����u�6B��،�W6א�jא��M6�K%א�f6א�£��Completely Agreed����f@76א��אX6D�
��K�Î�<���������éK6א���f@76�K��L6�@��O6EÞ�M�K�:��א�P�K�Î��،.�BA��Xא�W�t��h�א�=�K�א&6

Completelyagreed.�� �
lìÜ¾a�:�W�j@��¹��ZE�Y�¼K?�¹�M?�K��:��KE?BA§�א��éKא���K�KE�א� �

Ð=�BA��M>A���א$�tK�א& �£j@א�� �
Completelyagreed� �5� �

Agreed� �4� �
Neutral� �3� �

Disagreed� �2� �
Completelydisagreed� �1� �

paì©a:� �
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1( Uא���MBoK��Data�� ،h�¹�MBoK?א��ME
Y>א�� 6��Code�  Text to��Ïא،
Numeric�،éKא���º¥אj$א�a�Y&א�e��YD;E	:� �

� �
�kA��K+�¶KE?א��eEA
�،�º¥אj$א�a�Y&א�אX��k�:� �

 g���Ð=�6&א�f6?C���opinion����·אj6C<��ºX6א��a6�Y&א�éא�Code data 
from columns�� �

 M�K��k��Into columns�@�L��C2�����hB96�E	�ºX6א��£j6B<א��j�¹
�W�W#א�א£j�Tא.��i���M;�u��a��·j@��·��W�Y��KC��j��£אj�Tא�[>��k�

��£jB<א�kAqTא�����Ð=�6&א��tK��hB9���ºXא���،�������M6�K$א�¸X6��k6�:���k6�
M�K��Into columns�KC��	L�@C�C1.�� �

 �g����·אj6C<��k6א����K6<�Y&א�k��Original values�����tK6$א�L6�@�
�Y&א�M>A���א�@£j6���L6�@��New�א£��K�ZE�Y��¹��،K�W6�j@�k6�¹��M6�K��������א&

éKא���f@7�K��Upj��j��KB��،M�K��f@��©K%א:� �
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� �
M�j�A��M�K��:����M�K���h��W�t�������̧ZE�Y��£אY&א�Ð=�&K��MqK%א��tK$א�h��M�K��f�،�
�M�K��k�Original values��[>C��M?�Y:א�������O6E��h6��f6B<א��M6�¥¹�k6���£j�j&א
²¹Y$א���א�6�Capital�²¹Y$¹א���א�6�Small��������W6¹א��²Y6��k6��j6�¹�ÐE=��º�¹��h6�

�£j?>��MBE��K�Î�<E	¹�K�ZE�Ï��P�K�Îא��¶j?�.� �

2( g��_=pא�OK،��·��W��	�fB<א��M�¥¹�éKא���f@7א��kA
:� �

��
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ïãbîjÛa@ÝîrànÛaë 
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ãbîjÛa@ÝîrànÛaë@óÐ–ìÛa@õb—ya@îíbÔßó �

 

@ání@Òì@Ý—ÐÛa@a‰ç@óÏòîÛbnÛa@pbÇìšì¾a@òîÌm:� �
♦ k>qjא���K8�xא�[E�K?�. 
♦ �Y�W8��K�Y��.Word�é6��P�K�Y�א�א�Session Window���X�K�א& �
♦ µ¹אW#א�M�¥אY@א��.� �
♦ µK@
Tא�ME�KEא��.� �

@üëc@Z@îíbÔß@õb—yaïÐ–ìÛa�:� �

Y�j��P�K�Y�66א���Minitab�ME�Kא���[E�K?&א:� �

Mean �:K��).א&�j	)_��k�א�j	_�א$ �
SE of mean �:k�K��.א%:G�א&>º¥KE��jA	_�א$ �
Standard deviation �:º¥KE<&א�א²Yäxא.� �
Variance �:h�Kא���. 
Coefficient of variation �:º¥KE<&א�²u��xא�f�K<�. 
First quartile �:�µ¹Tא�aE�Yא��)k�£Tא�aE�Yא�.( 
Median �:_E	jא�. 
Third quartile �:�O�Kא���aE�Yא�)kA
Tא�aE�Yא�( 
Interquartile range �:k<E�Yא��ºW&א�c8�. 

Trimmed mean 

�:¥j��&א�k�K��.א�j	_�א$ �
�g��� ¥j��&א� k�K��א$ _	jא�� MBE�� kA
� µj8�A�

¼K�W
K8��gE?א��LE�Ï�¼KE�¦KC�� ¹���²X��g���g��5�
�٪�e�X�¹�gE?א��Î���h�5�٪��g��،�gE?א��Y=q��h�
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jא��L�ä�gE?א��k�K���k�K��.	_�א$ �
�MEA@א��א�W�K7&א�£W
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�������h��M�j@��MEoאj7
�MCE
�N��	�W��i���ªY>�)�15�(������¥Kא����MEA���u��h��L�K�

kA��KB��µKB
Tא�א¥�£���£K��k���u:א���tH���K�¥£�N�K�¹�،ME�jC&א�M<�K�:� �
� �

12� �10� �8� �11� �15� �

15� �11� �3� �14� �16� �

15� �10� �7� �16� �10� �

lìÜ¾aŠbjn‚g@:�� �
�f��¸X�k<E�:א��a�¦jא���a����aB�á�h��M�j����MCE<؟א��)�.�f@7��µאH�:���Yא�


µKB��k��MEA�א����¥K��M<�K�א&ME�jC����a�א��a�¦j�א�:�k<E��f��K�¥£��K£���£אTא��¥
��ºj��M�jC<�¶�(�t؟��WC
�e�¤¹�5٪�.� �

 ë‹ÐÛa@ ÝØ’¶bànya@ ÉíŒìnÛa@ òîÛa‡nÇg@ Šbjn‚g@ òÛby@ óÏ@ òîöb—ya@:�
)dE�:��K��éK$א�µK�&א�kA
( 
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�k�W<א��ªY>א�)�H0�:�(�����aB�á�h��M�j����MCE<א�a��������a6�¦jא���i6�K�KE��
�.�:�k<Eא �

�f�Wא���ªY>א�)H1�:�(�aB�á�h��M�j����MCE<א�a����t���a�¦jא���i�K�KE��
k<E�:א�.� �

 pbãbîjÛa@Þb‚†g:kA��KB��M?�K��.���g��µK�£�א���K�KE�א� �

� �
 Šbjn‚a@‰îÐäm@paì‚: 

1(  Uא���MBoK��Stat ��،�M6E
Y>א��MBoK?א��h�¹6���� Basic Statistics��Ï6א��
Normality Test�،�pj��j��KB�éKא���f@7�K��U: 
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� �
2( éKא���º¥אj$א�a�Y&א�KC��YD;E	:� �

� �
º¥אj$א�a�Y&א�אX��k�:� �

♦ Ð=�&א� f?C�� g��Business admin�·אjC<��ºXא�� a�Y&א� éא�
Variable�. 
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♦ �h��g���£j�j&א�א�¥KE��xאN!��Tests for Normality�
P�K�Y��K�Y�j��kא���M�uא���א�¥K���xא�W���¥K�å�Minitab�، 

h@E�¹¥K������Kolmogorov-Smirnov��Y?Cא�� µu�� h�
&K�¥K���xא�אX��¶K����W¹א���Y��§¹K. 

3( g��_=p��OK��،kA
�µj8�A���k�KE��f@
�k��·j@��kא���¥K���xא�אX��PoK��
�KB��،lA�:� �

� �
M�j�A�:� �

����«K?Cא��N�K��KBA�������M��Y��e�K���Upj&א�א%_�µj��M
¦j&א�h��אX���_6%א�،���e6�¤�·K6�
¼uE�£�kA
�.��K�KE����a�א��a�¦j�א�éKB��x·�א�� �

 ÕîÜÈnÛaë@wöbnäÛa@Íí‹Ðm:��K�KE��b�Y>��g���¥K���xא�אX�k�éKא���µ¹W#א�:� �
� �
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�¥K�����PoK��� �
�²¹YájA��–²j�YBE	�� �

¥K���xא�koK8א�� �
Ks 

£W
��א&W�K7א� �µKB��xא 
P. value 

0.145� �15� �h��Î���0.15� �

�ÕîÜÈnÛa:� �

d�K���ºj��0.15��h���Î�P.value��·��W MBE�:��h�א#µ¹W�א���h��Î���k�¹
M�jC<&א�5٪،�foK?א��k�W<א��ªY>א��f�?��KC�I��éK��K���h��M�j����MCE<א���K�KE��·G�

k<E�:א��a�¦jא���i�K�KE��a����aB�á.� �

a@òßbÈÛa@ñ‡ÇbÔÛ@Ša‹ÔÛa@ˆb¦âa‡ƒnhi Þbànyüa@@"  P. Value"  

�N�K��א¤�P.Value���h��f��)º¹K���¹�(�M�jC<&א�ºj����)α(� �
O�Kא���¸£Wç�ºXא�� �

@ @

f�Wא���ªY>א��f�?�¹�l�W<א��ªY>א��^�Y�� �

bäãhÏ 

@ @

� �ØÈÛaë|îz– 
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óãbrÛa@Â‹“Ûa@ZãbvnÛa@Â‹’:� �
��j���·j@��"·�«Y���W8?��XDא�א�7����א����KC�K��¹�אYäxא��K�א&>M�¥KE���K<B��BA�א&

M�¹K�����KCE<א��KDC���."k��«Y7א��אX��Yא�j��h��W�Gא���g��¹P�K�Y���MINITAB�h��
µu���¥K�����Levene's Test،�.��K��k��e�¤¹�:� �

üëc@ZµnäîÇ@òÛby@óÏ@µnÜÔnß@Z� �
Þbrß�[2]�:�����K6�KEא���e�W���Yא�j��i���ªY>����)�������éK6א���µ¹W6#א�k6��M�6pj&א�(

ME�jC&א�M<�K�¹��Y�K?א��M<�K��h��f��k���K8�tא��£K���K�¥W��MqK%א�:� �
lìÜ¾a�:��������؟�t�¶��[�K6"�´K6C��f��M�Y<��...�����Y6���f@76��µאH��f6���h�K6����:�א�6

�º¹K���h�K6��K6�¥£��K6£��א�K86�x��k6����������������K�¥£x��K£��א�����Y�K?א��M<�K��k���K8�
��ºj��M�jC<��M<�K�א&ME�jC�א¶�t�؟���WC
�e�¤¹5٪.� �

�Y�K?א��M<�K�� �ME�jC&א�M<�K�� �
18� �15� �
12� �10� �
8� �8� �
5� �14� �
10� �3� �
16� �18� �
11� �10� �
4� �14� �
10� �7� �
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 @@ÝØ’ë‹ÐÛa@@@@@@@òÛby@óÏ@ãbvnÛa@Šbjn‚@òîöb—ya@@µnäîÇ �)�dE�:��K6����k6A
�
éK$א�µK�&א(: 

ªY>א��k�W<א�)�H0(��:��h�K�����������K6?א��M6<�K��k���K8�tא���£K���K�¥£��Y
��M66<�K��k66���K866�xא��£K66���K66�¥£�h�K66���º¹K�66�

�ME�jC&א)[�K"�W�j�(.� �
ªY>א��f�Wא��)�H1�:�(��h�K�����������Y�K6?א��M6<�K��k6���K86�tא��£K���K�¥£

������6���K6�¥£�h�K6���º¹K��t�������M6<�K��k6���K86�xא��£K
�ME�jC&א)[�K"�W�j�t.(� �

 pbãbîjÛa@Þb‚†g: 
��K�KEא���µK�£��h@,�[�Kא����¥K�����M�K��k��Y:�?.�:� �

é¹Tא�M?�Y:א�:� �

���µu��h��������������µK�£��g��،�£jB
�k��ME�Kא���MCE<א���K�KE��g��é¹Tא�MCE<א���K�KE��µK�£�
������Y���£jB
�k��MCE
�f@��MqK%א�א£j�Tא]�������£j6@א��k6:<��O6EÞ)1�(����M6CE<א���K6�KE��

é¹Tא�،�£j@2(¹א�(ME�Kא���MCE<א���K�KE���([�،kA��KB��:�� �
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� �

 جامعة
 المنوفية

 جامعة
 القاهرة

ME�Kא���M?�Y:א�:� �
µK�£�kA��KB��،f?����£jB
�k��MCE
�f���K�KE��:�� �

� �

 88



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

óàÜÈ¾a@Šbjn‚a@Âë‹’ 
 

�K�KEא���µK�£��WC
�ME�Kא���M?�Y:א��KC�W��	��W��KC���ªY>�¹.� �

 ‰îÐäm@paì‚�Šbjn‚a: 
1( Uא���MBoK��Stat��،ME
Y>א��MBoK?א��h�¹�6��Basic Statistics �،�66א�Ï�

2 Variances،��éKא���f@7�K��Upj��j��KB�: 

 

�:$jא¥º�א��éK	²j��YD;��e�א&a�Y�א� )2 �

� �
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º¥אj$א�a�Y&א�אX��k��:kA��K��fB<��g�:� �
)��(  �¥KE��xא�¶K���§¹K&K��Y?��Samples in different columns. 
)��(  � g�� g�µ¹Tא� Ð=�&א� f?C��Cairo Univ�éא�a�Y&א�First،��¹Ð=�&א�

Monofiya Univ�éא�a�Y&א�Second.� �

 g��א_=p�Ok.�������X�K��k��¥K���xא�אX��PoK���·��W��	��K�Y��Session���א&
�،kA��KB�: 

� �

2

1

PoK�Cא��h��.
j��éא��X�KCא��¸X��k��PoK�Cא��gE�?��h@,: 
)��(  Y�W?��� MqK�� PoK���Bonferroni��f@�� º¥KE<&א� ��Yäyא² M?א��� �Ï>�

M?�� M�¥£� WC
� e�¤¹� ،�.�CE<א�� KBDC���j���אB�2>.�א& h�� aB�á�
95�٪�.�� �
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)��(  ¥K�����PoK���F-test ��¥K����¹�� Levene's test. 

M?�K� :�?W¶�א�P�K�Î�א�f@7�א��k�KE�א��:éK��M�KpxK�אé�א�PoK�C�א�

� �
f@7א��אX��hB9���:� �

)��(  .<B��BA��º¥KE<&א�א²Yäy��M?א����Ï��£¹W$�k�KE��g	¥.� �
)��( f@
�boxplots�.�CE<א���K�KE��.� �
)� (  loK8���¥Kא����f��h��F-test�،��Levene's test.�� �

 ÕîÜÈnÛaë@wöbnäÛa@Íí‹Ðm: 
���ªY
�KCC@,PoK�����W���h�¥K���tא�����������k>�@C6	�K6C�¹�،O6�Kא���M��¥�L���KB�u��¹�

¥K���I��MqK%א�PoK�C�K��Levene's Test��KB��lA�: 

� �
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PoK���¥Kא����Levene's Test� �
loK8���¥K���tא� �

Levene’s Statistic 
µKB��xא� �

(P. value) 

0.06 0.809 

ÕîÜÈnÛa:��MBE��·��d�K��º¹K�P.Value��Upj�א#µ¹W�א���0.809)��º�80.9٪�(
k�¹�Î�����M�jC<&א�ºj����h��5٪��،������������·G6��f6oK?א��k�W6<א��ªY6>א��f�?��KC�I��éK��K��
��h�K�����K�¥£����k���K8�tא��£K����������K86�xא��£K���K�¥£�h�K���º¹K����Y�K?א��M<�K�

�ME�jC&א�M<�K��k�)[�K"�´KC��·��º�.(� �

Þbrß�[3]:�����i���ªY>����א�N6�K��d�K�
M6CE�������k�א&�µK�א��f6@��M6qK%א��K6�KE��
�kA��KB�: 

MCE<א�� 
W£�א&W�K7א��� �h�Kא���� �

é¹Tא� �9� �21.068� �

ME�Kא��� �9� �21.716� �

lìÜ¾a�:� �
�f6���h�K6��K6�¥£��K6£������:�א�6�Hאµ��f@76���Y6���...��M�Y<��f��´KC�[�K"��¶�t�؟�

�º¹K���h�K��K�¥£��K£��א�K8�x��k��M<�K�א&ME�jC�xא���Y�K?א��M<�K��k���K8���¶
tM�jC<��ºj����WC
�e�¤¹�؟��5٪. 
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 Šbjn‚a@‰îÐäm@paì‚: 
1( Uא���MBoK��Stat��،µ�ME
Y>א��MBoK?א��h�¹�6Basic Statistics �،��Ï6א��

2 Variances�،�éKא���º¥אj$א�a�Y&א�e��YD;��²j	: 

� �
2( Y66?��¥K66E��xא�¶K66���§¹K66&K���Summarized data��،�g66�g666�µK66�£I���

E6א����K�K]�£W
א%MqK�[��Variance�¹א���،h�K�� Sample sizeא&W�K7א�
�MCE
�f@�kA��KB�:� �

� �
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3( �g�_=p��OK��،KCA8��W��KC���W��	�M?�K�
kA��<]�א�PoK�C�א��.� �

bqîãb@Z@ëc@pbäîÇ@týq@òÛby@óÏc‹r×:� �
�� M�K��k��[�Kא���� M	א¥W)3(� ،Y���� ¹���KCE
�� Y�j�P�K�Y�Minitab �h��.
j��

�:�KBאK���x¥א��،�� �
�� Bartlett’s Test����K¥א )1 �
�Levene's test����K¥א )2 �

Þbrß�[4]�:��������K6�KEא���e�W���Yא�j��i���ªY>�)�������éK6א���µ¹W6#א�k6��M�6pj&א�(
���������������M6<�K�¹�M6E�jC&א�M6<�K�¹��Y�K?א��M<�K��h��f��k���K8�tא��£K���K�¥W��MqK%א

[Ò�.
.� �
lìÜ¾a:���W�W!�������[�K6"�´K6C��f6���t�¶�؟��.����f@76��µאH���f6���h�K6���Y6�:��א�6
�£K���K�¥£��א�xM�jC<��ºj����WC
�e�¤¹�؟t�¶א�¹«K����M�uא����K<�K#א�k���K8��

5٪.� �

� �

 94



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

óàÜÈ¾a@Šbjn‚a@Âë‹’ 
 

 @ÝØ’ë‹ÐÛaãbvnÛa@Šbjn‚@òîöb—ya@)�:µK�&א�kA
�dE�:��K�éK$א�(: 
ªY66>א��k�W66<א�)�H0:(�K66CE<א��K66DC���j�������K66C�K�א�K66<B�2�א&66

M�uא��·j@���M�¹K���)�[�K"�W�j�.(� �
ªY>א��f�Wא��)�H1�:�(��������K6<B�2א��K6C�K���h6��f6�Tא�kA
�.C���´KC�

�����KCE<א��KDC���j���M�¹K��j@�Ð·��א��M�u��א&��)��
t�[�K"�W�j�.(� �

 pbãbîjÛa@Þb‚†g�: 
���µK�£��g������������f@��MqK%א�א£j�T¹א�،�£jB
�k��M�uא����KCE<א���K�KE�����£j6B
�k��MCE


éKא���f@7�K��Upj��j��KB��،Y��:� �
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 Šbjn‚a@‰îÐäm@paì‚: 
1( Uא���MBoK��Stat �،µ�ME
Y>א��MBoK?א��h�¹�6ANOVA �،�Ïא��Test for 

Equal Variances،��éKא���f@7�K��Upj��j��KB�: 

 

�:jא¥º�א��éK�	²j��YD;��e�א&a�Y�א$ )2 �

� �
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º¥אj$א�a�Y&א�אX��k��: 
♦ �f?C��g��Ð=�&א��samples�������·אj6C<��ºX6א��a�Y&א�éא�Response�

��،��g�f?�������£אj�tK��©K%א�Ð=�&א�Codes������·אj6C<��ºX6א��a�Y&א�éא��
Factors.� �

♦ �_=p��g��Ok��،�������������אX6���K6�Y�+�M6qK%א��X6�KCא��e6��Y6D;��²j	
¥K���xא�.� �

 pbu‹ƒ¾a@ñ‰Ïbã@pbãìØß: 

� �
� �
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� �
 ÕîÜÈnÛaë@wöbnäÛa@Íí‹Ðm:� �

PoK���¥K�����Bartlett’s Test�� �

koK8���¥K���xא� �
Bartlett’s Test� �

µKB��xא� �
� (P. value) 

0.40� �0.819� �

ÕîÜÈnÛa:� �
�������M6BE��·��d�K�6�º¹K��P.Value��Upj�אµ¹W6#�א�6��0.819)�º��81.9٪�(�k6�¹�

���M�jC<&א�ºj����h��Î���5٪��،�������א�k�W<א��ªY>א��f�?��KC�I��éK��K��������h�K6���·G6��f6oK?�
�»¹K����M�uא����K<�K#א�k���K8�tא��£K���K�¥£)[�K"�´KC��·��º�.(� �

� �
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¶ü‡na@õb—yaòÔrÛa@paÏ@ë@:�� �

íaB�2א��KBA<��h
��K�KE��Yא�j��¶W
�M�K���Parameters�M	א¥Wא��fâ�]�f��
�_	jא�E	jא��،l�K�OEÞ���،	�jA�א&>KC�I�MC�K��G�A�אé�،�]א.....Í�h،�א����K_א$
�i��h���6µu��h��Yא�j���K���K�jA<��MCE<א��k�،�KBA<&א�¸X��h
g����tW�	tאµ�kA
�

M�jD2א�aB�2א�MBA<��µu��h��א�j	�،:� �
 .Confidence Intervals �א��?M��Ïא� )1
 .Test of Statistical Hypothesis �אMEoK8�x�א�<K���� ª¹Y¥א� )2

í�²j	�.E�Kא���.A8>א�� k�¹� ،� M?א���א�Ï�� µ¹KC���²j	�f8>א�� 
h���Xא� gA@��
�MEoK8�xא�ª¹Y>א��א�¥K�����)�MEBA<&א–��uא�MEBA<�(.� �

� �

üëc@Z@‹í‡ÔmÉàna@Áìn¾@òÔrÛa@ñÏ�( )µ� �

1. ÉànvàÜÛ@ôŠbîÈ¾a@Òa‹®a@òîßìÜÈß@òÛby@óÏ( )σ: 

g��Y�W?���aB�2א�_	j�&�M?א����Ï���ME�jA<��M�K��k�aB��BA��º¥KE<&א�א²Yäxא،�
µu��h�Y�Tא���1[-Sample Z��[�،���KB�kA:� �

Þbrß�[1]:�h��M�j@��MCE
�N��	�50�f�K
�·K�¹�،PE�C¹א��µZ=א��M�Y
�h��

�Y�Tא�_	jא��k
j�	T�55�MEC��،�)�f�K<א��Y�T�º¥KE<&א�א²Yäxא�·G��gA<א��a�
j��M�Y7א��¸X��k��12.4MEC��(.� �
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lìÜ¾a:� �
��Y�Tא�_	j�&�M?���Ï��Y�W?��k
j�	TאM�Y7א��k�،�M?��M�¥W��e�¤¹��99٪؟�.� �
u��·��µK�&א�אX��k��`��:k���Yא�j�&א��K�KEא��:� �

)��(  g���MCE<א��Sample Size�=�50�f�K
.�� �
)��(  _	j���MCE<א�)�(�=�55�MEC�.�� � x

 �.��(12.4MEC�=�σ�(�aB��BA�א&>º¥KE�אYäxא²  ) �(
)�£(  M�¥£�M?א����jA:&א�K�WC
�Y�W?��_	j���aB�2א�=�99٪.�� �

ì©apa:� �
1( ���6U�MBoK��Stat��،h�¹�MBoK?א��ME
Y>א��Basic Statistics�g��¥KE��I��

Y6�Tא�1-Sample Z�،�²j	�YD;��KC��a�Y&א�º¥אj$א�éKא��:� �
� �

� �

 الخاصةياناتبال
 باتمع

البيانات المحسوبة 
 من العينة

المربع الحوارى 
  الأساسى
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í�a�Y&א�א¥«j$א�»Xא�e�K����:� �
)��(  �§¹K&K��Y?��¶K���Summarized data�.� �
)��(  �g�M�K��k��Sample size��f�£�MCE<א��g����)50(.�� �
)� (  M�K��k�¹�Mean�f�£��MCE<א��_	j����)55(.�� �
)�£(  M�K��k�¹�Standard deviation��f�£����º¥K6E<&א�א²Y6äxא�MBE��

aB��BA��)12.4(.� 

2( � g�� e�¤� W<��¥KE��xא� ³j�� Y?��Options�� ،�º¥אj$א� a�Y&א� U�>k
Y>א���
éKא��: 

� �
º¥אj$א�a�Y&א�אX��k�:� �

)��(  M�K��k��Confidence level���g����µK�£I:&א�M?א���M�¥£k�¹�M�jA�
)99.�( 

)��(  �gא�_=p�OK ��،º¥אj$א�a�Y&א�éא��£j<A�k	K	Tא�.� �

3( � g�_=p��OK�.��k�� i��� W �X�K��K�Y�
kA��Session��א&� KCA8��W�
ME�Kא���PoK�Cא�: 
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� �
� �

 دنى والحد الأعلى لفترة الثقةلأاالحد

wöbnäÛa@óÜÇ@ÕîÜÈnÛa:�·��KC��`�u��M�Y7א��¸X��k��.A�K<A��k
j�	Tא�Y�Tא�_	j��
MBE?א��.��a?��50.483�MBE?¹א��59.517��،M?��M�¥W��e�¤¹�99٪.� �

Þbrß�[2]:� �
h�� M�j@�� MCE
�N��	)�7� (�M<�KÝ� �¥Kא���� MEA@�� M��Kא��� M�Y>א�� M�A�� h���u�
�K�¥£�N�K�¹�،�Y�K?א���u:א���tH����K8�xא��£K��k�kA��KB�:� �

10� �14� �8� �11� �16� �17� �7� �

·G�� gA<א�� a�� �£K&א� ¸X�� �K�¥W�� º¥KE<&א� ��אYäxא² MEA@�K�)&א� >º¥KE�אYäxא²
aB��BA��(�º¹K��1.7�M�¥£.� �
lìÜ¾a:���K8�xא��£K���K�¥£�_	j�&�M?���Ï��Y�W?�)aB�2א�_	j���(�M�¥£�WC

�M?�90٪؟.� �

paì©a:� �
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1( ��k���K�KEא���µK�£��g�M�¥¹�fB<א�Worksheet ��،KB��kA�:� �

� �
2( U����MBoK��Stat��،>א��MBoK?א��h�¹6ME
Y�Basic Statistics�g6�¥KE��I���

Y6�Tא�1-Sample Z�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	: 

� �
�e�K���ºXא��º¥אj$א�a�Y&א�k�:� �
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 ·Samples in��Y?��§¹K&K���Y�¹א��W�£א�f�א&a6�Y�א�ºX6��j6C<א����  )��(
columns.�� �

)��(  ��g�Ð=�&א�f?C��g�Statistics���·אj6C<��ºXא��a�Y&א�éאSamples 
in columns.�� �

)� (  M�K��k�¹�Standard deviation��£�f�º¥KE<&א�א²Yäxא�MBE��
aB��BA��)1.7.�(� �

3( �g���¥KE��xא�³j��Y?�Options��،éKא���º¥אj$א�a�Y&א�U�>�: 

� �
º¥אj$א�a�Y&א�אX��k�:� �

)��(  k��M�K��Confidence level������M6�jA:&א�M6?א���M6�¥£�µK6�£I���g�
k�¹)�90.�( 

)��(  �gא�_=p�OK �،��d�K� .)אT	K	j<A�)k£��אé�א&a�Y�א$jא¥º�א�

4( g��אp_=�OK.��k�� i��� W �X�K��K�Y�
kA��6�Session��א&� KCA8�� W
ME�Kא���PoK�Cא�:� �
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� �
wöbnäÛa@óÜÇ@ÕîÜÈnÛa: 
�·��KC��`�u��:�a?���Y�K?א��M<�KÝ��¥Kא����MEA��k���K8�xא��£K���K�¥£�_	j��
MBE?א��.��10.8003�MBE?¹א��12.9140��،M?��M�¥W��e�¤¹�90٪.� �

( )σ 2. @Òa‹®a@òîßìÜÈß@â‡Ç@òÛby@óÏÉànvàÜÛ@ôŠbîÈ¾a�: 

� Y�W?�� g��� aB�2א� _	j�&� M?א��� �Ï�M�K�� k��� ME�jA<�� ¶W
º¥KE<&א� �אYäxא²
�aB��BA��µu��h��،Y�T[א��1-Sample t�[��،KB��kA�: 

Þbrß�[3]:� �
h��MEoאj7
�MCE
�N��	�9�� K����h��MEoK�YD��UE�K8�a�K8&א�W���Y�W?���e�¤¹�،


�_	j��¡K�8&א�YB.�k��¡K�8&א�YB
�_	j���·��W�j���¸X�º¹K���MCE<א��300��M
K	
¹�º¥KE<��²אYäI��45�M
K	�.�M��C&א�UE�K8BA��fE=7א����K
K	�£W
�·��NBA
�I¤א�
�k��אX�k<E�:א��a�¦jא���a����aC8&א.� �

�lìÜ¾a:��aC8&א�אX��k��¡K�8&א�YB
�_	j���Y�W?��،M?��M�¥£�WC
�.؟٪�90� �
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paì©a:� �
1( MB66oK�� U6����Stat�،�ME
Y6>א�� MBoK?א�� h�¹66���Basic Statistics�g��

¥KE��I�Y�Tא��1-Sample t�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	: 

� �
e�K���ºXא��º¥אj$א�a�Y&א�k�: 

)��(  �¶K����W¹א���Y��§¹K&K��Y?���Summarized data.�� �
)��(  ¹M�K��k��Sample size�f�£�MCE<א��g����)9.�( 
)� (  �g�k�M�K���Mean�f�£�MCE<א��_	j����)300.�(� �
)�£(  M66�K��k66�¹�Standard deviation�،��f66�£��²אY66äxא�M66BE�

MCE<A��º¥KE<&א�45(.�(�� �

2( �g����e�¤�W<�¥KE��xא�³j��Y?�Options��،éKא���º¥אj$א�a�Y&א�U�>�:� �
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� �
º¥אj$א�a�Y&א�אX��k�: 

)��(  M�K��k��Confidence level���A:&א�M6?א���M6�¥£�µK�£I���g����M6�j
k�¹�)90.�( 

)��(  g��א_=p�OK ��،d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�

3( �gא�_=p�OK�،�k��i���W �X�K��K�Y�
kA�،��Session��א&�KCA8��W�
ME�Kא���PoK�Cא�: 

� �
wöbnäÛa@óÜÇ@ÕîÜÈnÛa:� �
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�·��KC��`�u�MBE?א��.��a?��aC8&א�אX��k��¡K�8&א�YB
�_	j���272.107�MBE?¹א��
327.893�،���e�¤¹M?��M�¥W�90.٪� �

Þbrß�[4]:�í� ´uD�	�� µW<�� M�Y<&� MEoK8��� M	א¥£��� £j�jא��h�� .<�� ­jC

� �א��KE¥א� ،¥KE���� )h�� M�j@�� MCE
��)10(�­jCא�� ��Xא h�� ��	KE¥א� .�N�K@�
<:��kא����K�K��:א��KE¥א���@f��Ï��h�א��h�ZC��KB��¸X�kA�KD��א& �

8� �12� �14� �13� �14� �11� �12� �9� �13 � � 14� �

lìÜ¾a:���K���­jCא�� �א���¥KE��h��Xא KD<:?��kא���M�K��א��?M�j�&	_�א& �Ï��f@�
�Ï��،£j�jא��h�M?��M�¥W��e�¤¹�95.٪� �
�paì©a:� �

1( ��k���K�KEא���µK�£��g��M�¥¹fB<א�Worksheet �،�KB��kA:� �
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� �
2( MB66oK�� U6����Stat�� ،ME
Y6>א�� MBoK?א�� h�¹�Basic Statistics�g��

¥KE��I�Y�Tא��1-Sample t�،��²j	éKא���º¥אj$א�a�Y&א�KC��YD;�:� �

� �
e�K���ºXא��º¥אj$א�a�Y&א�k�: 
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 Samples in��Y6?��§¹K6&K���Y6�¹א��W6�£א�f6�א&a6�Y�א�ºX6��j6C<א·���������  )��(
columns.�� �

)��(  �g66�g66�Ð=�66&א�f66?C���Car��·אj66C<��ºX66א��a66�Y&א�éאSamples in 
columns.� �

3( �g��¥KE��xא�³j��Y?��Options�،�µKא���º¥אj$א�a�Y&א�U�>�º:� �

 
º¥אj$א�a�Y&א�אX��k�: 

)��(  M�K��k��Confidence level������M6�jA:&א�M6?א���M6�¥£�µK�£I���g�
k�¹�)95.�( 

)��(  �g�_=p�OK ��،d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�

4( �g�_=p��OK�،��k��i���W �X�K��K�Y�
kA��Session��א&�KCA8��W�
ME�Kא���PoK�Cא�:� �

 112



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òÔrÛa@paÏ�

 

� �
wöbnäÛa@óÜÇ@ÕîÜÈnÛa: 

�KC��`�u��·�:��aC8&א�אX��k��M��C&א��¥KE��@f��Ï���j	_�א&�M�K�א��k��KD<:?�א�
� £j�jא�� h�MBE?א�� .�� a?��10.4919�MBE?¹א��13.5081� ،�M?�� M�¥W�� e�¤¹�

95.٪� �
� �

bîãbq@Z@‹í‡ÔmÉàna@óÏ@òjäÜÛ@òÔrÛa@ñÏ( )P� �

( )P �g���M?א����Ï��Y�W?��aB�2א�k��M��CAµu��h�Y�Tא���1[ Proportion�[�
kA��KB�:� �

Þbrß�[5]:� �
íh��M�j@��MEoאj7
�MCE
��100���W�¹�،�a�K8&א�W���k��.A�K<א��h��f�K
·�70�

�»£Y>א��.�Gא��� g;��k��´אÏ
xא� ·jA9>�� µKB<א�� tH�� h�� f�K
]�f�� ¸£Wç�ºXא�
M��Y<+�f�K
[aC8&א�¸Y�j��ºXא��k
KB#א�.�Gא���h��¼tW��.� �
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lìÜ¾a:�.�Gא��� ¶K;��k��´אÏ
xא� ·jA9>�� h�Xא��.A�K<א�� M��C�� M?�� �Ï�� W�W!
M?��M�¥W��e�¤¹�،º£Y>א��95�؟٪.� �

paì©a:� �
1( � Uא��MBoK��StatoK?א�� h�¹�66>א�� MB666666�� ME
Y�Basic Statistics��

�:	²j��YD;�א&a�Y�א$jא¥º�א��éK�]1 Proportion[��6666Yא�� �

� �
e�K���ºXא��º¥אj$א�a�Y&א�k�:�� �

)��(  ��¶K����W¹א���Y��§¹K&K��Y?��Summarized data.� 
)��(  M�K��k�¹�Number of trials��f�£��)100.�( 
)� (  M�K��k��K���Number of events��f�£��)70.�( 

2( g����Y?�³j��¥KE��tא�Options�،�éKא���º¥אj$א�a�Y&א�U�>�: 
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� �
�k�TK��¶j?��،�º¥אj$א�a�Y&א�אX��k�:� �

)��(  k��M�K��Confidence level�f�£��M?א���M�¥£�)95(�.�� �
)��(  �g�_E7C���g�¥KE��xא��Use test and interval based on 

normal distribution�.� �

�K���K;�u�M:� �
)��(  f�K"� )� W?�� �£j�j&א� ��אKE��x¥א� ��M�K	jא� k��Test 

proportion��¹�k��M�K��Alternative��،�e�¤¹�KC�T–�¼KE�K��−�
ª¹Y��א�¥K�����£W8��KC��.� �

)��(  �W��i���KB�¥KE��xא�_E7C��)�Use test and interval based 
on normal distribution�،�e�¤¹�a�¦j�A��L�Y?א���א¶W��	��·T

E�:א�¼K�W��	�� Y��Tא� M�K$א� k�� k<ME	א¥Wא�� aא�Y&א� k��M>A����א&
ME�K��fED�א�>�KEAB�א$��. 

3( �g�_=pאOK �d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�
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4( g��_=p��OK�،��k��i���W �X�K��K�Y�
kA�،��Session��א&�KCA8��W�
ME�Kא���PoK�Cא�:� �

 
 دنىالحد الأ الحد الأعلى

wöbnäÛa@óÜÇ@ÕîÜÈnÛa: 
� KC��`�u�·��:�K<א�� M����k��º£Y>א��.�Gא��� ¶K;��k��´אÏ
xא�·jA9>��h�Xא��.A
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فترة الثقة للفرق بين 
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الحد الأدنى والحد الأعلى
 للفرق بين المتوسطين
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الحد الأدنى والحد الأعلى 
 للفرق بين المتوسطين
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Summary.�� �
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1( ¥Kא����1-Sample Z.� �
2( ¥Kא����1 -Sample T.� �

)��(  µnäîÇ@òÛby@óÏ: 
3( ¥Kא����2-Sample T.� �
4( ¥Kא����Paired T�.�� �
5( ¥Kא����1  Proportion.� �
6( ¥Kא����2 Proportions.� 

)� (  Ï‹r×c@ëc@pbäîÇ@týq@òÛby@ó: 
7( fEA!�h�Kא����W¹א��¸K"��k��One – Way ANOVA. 
8( .�K"��k��h�Kא����fEA!�Two – Way ANOVA.� 
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����Y�K?א��M<�KÝº¹K��)�16�(����WC
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1-Sample Z.��� �
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Y6�Tא�1-Sample Z،��éKא���º¥אj$א�a�Y&א�KC��YD;E	: 

 
e�K���ºXא��º¥אj$א�a�Y&א�k�:� �

��>jCא·�  )��( ºXא�� ^E�Tא� a�Y&א� k�� §¹K&K�� Y?�Samples in 

columns،��g���g�Ð=�&א�f?C�C1 ��a�Y&א�אX��éא.� �
)��(  M�K��k���Standard deviation�f�£��aB��BA��º¥KE<&א�א²Yäxא�

j�¹�)2.4.�(�� �
)� (  M�K��k�¹��Test mean�f�£��£אY&א�MBE?א��¥Kא����K��aB��BA��_	j�B�

k�¹�)16.�(� �

2( �g��Y?��¥KE��xא�³j��Options��،éKא���º¥אj$א�a�Y&א�U�>�: 
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éא��X�KCא��¸X��KDCB9���kא���PoK�Cא��gE�?��h@,)�4�(k��،ME�Eo¥�א�Z��:�� �

1( �g	��tא¥K����¶W��� One-Sample Z�א&
2( �MEoK8�xא�ª¹Y>א��f@
�]�Test of mu = 16 vs not = 16.[ 
��aB��BA�אYäxא²� )3 º¥KE<&א� º¹K���2.4�]The assumed 

standard deviation = 2.4[. 
4( ����hB9א����PoK�CÓ�ME	K	Tאtא�אX¥K���kA��KB��،: 

)��(  �N�:º¹K���MCE<א��g���)15.�(� �
)��(  �Mean�:�k�K��(º¹K�)x��MCE<Aא�j	_�א$��11.2000(�.�(� �
)� (  �StDev�:º¥KE<&א�א²YäxאMCE<A��)�s(�º¹K���)4.1782�.(� �
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��º��·���j	_�אaB�2��a?��.�א�?MBE�،)12.4145�؛9.9855(

9.9855�MBE?¹א��12.4145�M?��M�¥W��e�¤¹�95.٪� 

)�¹(  Z�:�f�1�MBE��)Z(�M�j��KD�K��KB��kA،��א3��g��¹: 
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−
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−

=

n

x
σz µ� � �

)�¦(  P��:�f�1�P. Value ��،k�¹�º¹K���0.000� 
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¶ëþa@òÔí‹Ûa�:ßå�‚Þý�ÛaÈÓýò�µi�]P. Value�[ôìnßë�òíìäÈ¾a�]α[:� �
éKא���f@7�K��PoK�Cא��b�Y>��g����W
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MBE��(Z)�

M�j��א3 �
g���MCE<א� �

N 

µKB��xא�
P.value 

−7.75� �15� �0� �

 149



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

ßb©a@Ý—ÐÛa@ @

 

����·��d�K��º¹K�P.Value���MBE�U9��:��h�א#µ¹W�א���0�)���ºj����h��f����M�jC<&א�

5٪�(������¹�k�W<א��ªY>א��^�Y��KC�I��éK��K������f�W6א���ªY6>א��f6�?���f6oK?א��·G6����_6	j��
�MBE?א��h
�cA�è��Y�K?א��M<�K���¥Kא����MEA��k���K8�xא��£K���K�¥£16�M�¥£.� �

òîãbrÛa@òÔí‹Ûa:�òÔrÛa@ñÏ@Þý‚@åß�Confidence Interval:�� �
M?�Y:א��¸XÓ�K?���:·��Læ�tK���u��.��³Y>��:� �
¶ëþa@òÛb¨a:�bß‡äÇ�æìØí�üaŠbjn‚�åß�µÏ‹ �]�:�f�Wא���ªY>א��·��kC<+·j@���

f@7א��kA
)�≠(�.[g���M�K$א�¸X��k��k�W<א��ªY>א��¥�^�¹��µj���
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KC�I��� �
k�W<א��ªY>א��f�?�،UE�q�[@<¹א��.� �
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�f�?�UE�q�[@<¹א�،k�W<א��ªY>א���.� �
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12.4145)� .W<א��ªY>א��^�Y�� KC�I��éK��K�¹�k·K��foK?א��� _	j�����£K���K�¥£

º¹K����Y�K?א��M<�KÝ��¥Kא����MEA��k���K8�xא�16��،M?��M�¥W��e�¤¹�95.٪� �

Þbrß�[2]:� �
ÕibÛa@Þbr¾a@óÏ:���jA:&א�·��ªY>�¥Kא����ME�Kא���ª¹Y>א�:� �

13:0 ≤µH �
13:1 >µH �

 ë‹ÐÛaòîöb—ya@: 
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�k�W<א��ªY>א�)�H0�:�(���aB�2א�_	j��)��������k6?E�:א����K86�xא��£K6���K�¥£�_	j��
�¥Kא����MEA��k��(�¹��h��f��º¹K���13�M�¥£.� �

f�Wא���ªY>א�)�H1�:�(�aB�2א�_	j��)�k��k?E�:א����K8�xא��£K���K�¥£�_	j��
�¥Kא����MEA�(�h��Î���13�M�¥£.� �

 üa@‰îÐäm@paì‚Šbjn‚: 
1( Uא���MBoK��Stat�،��¹66��ME
Y>א��MBoK?א��h�Basic Statistics��666א���Y

Y�Tא�1-Sample Z،�éKא���º¥אj$א�a�Y&א�KC��YD;E	�: 

� �
e�K���ºXא��º¥אj$א�a�Y&א�k�: 

��>jCא·��  )��( ºXא�� ^E�Tא� a�Y&א� k�� §¹K&K�� Y?�Samples in 

columns��،�g��&א�f?�Ð=��C1 ��a�Y&א�אX��éא.� �
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)��(  k��M�K��Standard deviation�f�£��º¥KE<&א� �אYäxא²
�j�¹�aB��BA�)2.4.�(��� �

)� (  k�¹�M�K��Test mean�f�£�� �א&Yא£ MBE?א��¥Kא����_	j�B�� K�
k�¹�aB��BA��)13�.�(� �

2( �g�Y?��¥KE��xא�³j���Options�،�éKא���º¥אj$א�a�Y&א�U�>�:� �

� �
�k��אX�º¥אj$א�a�Y&א:� �

)��(  k��M�K���Confidence level�f�£�)�95]�(�M�¥£�·��OE�
�K�WC
��jA:&א�M?א��¥Kא���k��ª¹Y>א���95٪[.� �

)��(  h��M�K��Alternative�Ïא��greater than�،�א�·T�ªY>�
�f@7א��kA
�j��¸£W8��hä�ºXא��µK�&א�k��f�Wא��h��Î��. 

)� (  g��_=pא�OK �،�d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �

3( g��_=pא�OK،��k�� i��� W �X�K��K�Y�
kA��Session��א&� KCA8�� W�
�PoK�Cאא�ME�K��: 
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� �
òÃìzÜßòßbç@:� �
P�K�Y��k��6א��Minitab ���KBoא£M�K���g�����f@76א��k6A
�k�W6<א��ªY>א��)�=�(،�t��

�i��f9>ï�kC<+�،�f�Wא���ªY>A��c�Kã�f@
�kA
�·j@��·����:−� �
)��(  � ·j@�� ·�f@
� kA
�º¹K��� ،� f�Wא��� ªY>א�� K�WC
� kA
f@
�

º¹K��t.� �
)��(  j@��·�¹f@
�kA
�·�º¹K���¹��h��f���،K�WC
�f�Wא���ªY>א��

f@
�kA
h��Î���.� �
)� (  ·j@�¹f@
� kA
��º¹K��� ¹�� h�� Î��� ،�ªY>א�� ·j@�� K�WC


f@
�kA
�f�Wא��h��f���. 

Ša‹ÔÛa@ˆb¦g�:�� �
üëc:�µi@òÓýÈÛa@Þý‚@åß��]P. Value�[òíìäÈ¾a@ôìnßë@�]α[:� �
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K���Po¥Kא���� �
)1-Sample Z(� �

MBE��(Z)�
M�j��א3 �

g���MCE<א� �
N 

µKB��xא�
P.value 

2.90−� �15� �0.998� �

����·��d�K�6�º¹K��P.Value��M6BE�:���U9��h�א#µ¹W�א���0.998(�(���k6�¹�Î6�����h6��
�M�jC<&א�ºj����5�٪�،����KC�I��éK��K�f�?�������������£K6���K6�¥£�_6	j���·G6��k�W<א��ªY>א��

��Y�K?א��M<�K���¥Kא����MEA��k���K8�xאº¹K���h��f���MBE?א��h
�)13(.� �

bîãbq�:òÔrÛa@ñÏ@Þý‚@åß @Confidence Interval� �
·��KC��`�u�:� �
)��(  ��Î���f@
�kA
�f�Wא���ªY>א�h. 

)��(  ¹� �א&Yא£ MBE?א�¥Kא���aB�2א� _	j�&� K�)�13� (�W$א� h�� Î��
M?א����Ï>��k�£T(א�10.1807(. 

KC�I��éK��K�¹:� �
f�?���¥Kא���� MEA�� k�� �K8�xא� �£K�� �K�¥£� _	j��� ·K�� foK?א�� k�W<א�� ªY>א��

��Y�K?א��M<�KÝ��¹��h��f��º¹K��)13(،�M?��M�¥W��e�¤¹��95.�٪� �

Þbrß�[3]� �
�k�d�K�א&�µK�א��:��jA:&א�·��ªY>�¥Kא���ME�Kא���ª¹Y>א��: 

13:0 ≥µH �

 155



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

ßb©a@Ý—ÐÛa@ @

 

13:1 <µH �

 @ÝØ’ë‹ÐÛaòîöb—ya@�:� �

k�W<א��ªY>א��)H0�:�(�aB�2א�_	j���)�k?E�:א����K8�xא��£K���K�¥£�_	j��
�¥Kא����MEA��k��(º¹K���¹��h��Î���13�M�¥£. 

f�Wא���ªY>א�)�H1�:�(�2א�_	j���aB��)��K8�xא��£K���K�¥£�_	j�����k?E�:א��
��¥Kא����MEA��k�f��h���13�M�¥£.� �

 üa@‰îÐäm@paì‚Šbjn‚:� �
1( Uא���MBoK��Stat�،�h�¹�oK?6א�MB�>6א�E
Y6M�6��Basic Statistics��6א��Y�

Y�Tא�1-Sample Z�،�éKא���º¥אj$א�a�Y&א�KC��YD;E	: 
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2( e�K���ºXא��º¥אj$א�a�Y&א�k�:� �
)��(  �� Y?�·אjC<�� ºXא�� ^E�Tא� a�Y&א� k�� §¹K&K��Samples in 

columns�،��g���g�Ð=�&א�f?C�C1 �a�Y&א�אX��éא�. 
)��(  M�K�� k��Standard deviation�f�£��º¥KE<&א� �אYäxא²

j�¹�aB��BA��)2.4.�(��� �
)� (  M�K�� k�¹�Test mean�f�£�� �א&Yא£ MBE?א��¥Kא����_	j�B�� K�

k�¹�aB��BA��)13�.�(� �

3( �g�Y?���³j��¥KE��xא�Options��،éKא���º¥אj$א�a�Y&א�U�>�:�� �

� �
�ºXא��º¥אj$א�a�Y&א�k�e�K��:� 

)��(  M�K��k���Confidence level�MBE?א��f�£��)95(،�]OE��
�K�WC
��jA:&א�M?א���M�¥£�·�¥Kא����k��ª¹Y>א��95[٪.� �

)��(  � h�� g�M�K��Alternative�Ïא��Less than�� .�·��OE�
kA
�f�Wא���ªY>א��f@7א��)�f��h�.( 

)� (  �g�_=pא�OK ��،d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �
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4( � g�_=pא�OK�،��k��i���W �X�K��K�Y�
kA��Session��א&� KCA8��W�
ME�Kא���PoK�Cא�:� �

 

Ša‹ÔÛa@ˆb¦g�: 
üëc�:�µi@òÓýÈÛa@Þý‚@åß�]�P. Value��[òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא����1(-Sample Z�( 

�MBE�(Z)�
M�j� א3

MCE<א��g���
N 

µKB��xא�
P.value 

2.90− 15 0.002 

·��d�K��º¹K�P.Value���U9��:MBE��h�א#µ¹W�א���0.002�]�º�0.2٪[��k�¹
M�jC<&א� ºj���� h�� f���5٪�� ،��_	j��� ·G�� k�W<א�� ªY>א�� ^�Y�� KC�I�� éK��K�

���h��Î����Y�K?א��M<�K���¥Kא����MEA��k���K8�xא��£K���K�¥£66MBE?א��º¹K�13�.� �
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bîãbq:��òÔrÛa@ñÏ@Þý‚@åß��Confidence Interval 

·��KC��`�u�: 

)��(  h��f���f@
�kA
�f�Wא���ªY>א��.� �
)��(  ¹Y&א� MBE?א�� �אaB�2א���K¥א£ _	j�&� K�)�13� (Î���W$א� h��

�M?א����Ï>��kA
T12.2193(א(.� �
KC�I��éK��K�¹: 

�^�Y���¥Kא���� MEA�� k�� �K8�xא� �£K���K�¥£� _	j��� ·K�� foK?א�� k�W<א��ªY>א��
��Y�K?א��M<�KÝh��Î��º¹K���¹���)13(�،�M?��M�¥W��e�¤¹�95.�٪� �

Þbrß�[4]� �
h��M�j@��MCE
�N��	�50��K
�_	j���·K�¹�،PE�C¹א��µZ=א��M�Y7��.A�K<א��h��f

�k
j�	Tא� Y�TאµKB<א�� �tHÓ�55�MEC��،��Y�T�º¥KE<&א�א²Yäxא�·G�� gA<א��a�
j��M�Y7א��¸X��k��f�K<א��12.4�MEC�.� �

�lìÜ¾a:� �
¥Kא����k
j�	Tא�Y�Tא�_	j���·G��foK?א��ªY>א��X��k�M�Y7א��¸�cA�è�h
��MBE?א�

52�MEC�،���e�¤¹M?��M�¥W��99٪؟�.� �

 @ÝØ’ë‹ÐÛaòîöb—ya@:� 
�k�W<א��ªY>א�)�H0�:�(���������X6��k6��k
j�6	Tא�Y6�Tא�6_	j����M�Y76א��¸��º¹K�6��52�

MEC�.� �
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��ªY>א��Wא��f)�H1�:�(������X6��k6��k
j�	Tא�Y�Tא�_	j����M�Y76א��¸���t�º¹K�6��52�
MEC�.� �

 üa@‰îÐäm@paì‚Šbjn‚: 
1( Uא���MBoK��Stat�،�>א�� MBoK?א��h�¹66�� ME
Y�Basic Statistics� �66Yא���

Y�Tא�1-Sample Z�،�éKא���º¥אj$א�a�Y&א�KC��YD;E	:� �

�� �
e�K���ºXא��º¥אj$א�a�Y&א�k��:� �

)��(  �Y?��§¹K&K��¶K���Summarized data�.�� �
)��(  k��M�K��Sample size��f�£��g���MCE<א��)50�.�(� �
)� (  k�¹�M�K��Mean��f�£��_	j���MCE<א��)55�.(� �
)�£(  k�¹�M�K��Standard deviation�f�£��MBE��²אYäxא�

º¥KE<&א�aB��BA��)12.4�.( 
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)�¸(  k�¹�M�K��Test mean�f�£�� �א&Yא£ MBE?א��¥Kא���k�¹� K��
)52�.( 

2( �g�Y?��¥KE��xא�³j���Options��،éKא���º¥אj$א�a�Y&א�U�>�: 

� �
�k�º¥אj$א�a�Y&א�אX�: 

)��(  k��M�K���Confidence level�f�£��)99(��M�¥£�·��OE�
�K�WC
��jA:&א�M?א��Kא���¥k��ª¹Y>א���99.�٪� �

)��(  h�� g�M�K���Alternative�Ïא��not equal�� ،�·�� OE�
�א f@7א�� kA
� ¸£W8�� hä� ºXא�� µK�&א� k�� f�Wא��� ªY>�)�t

º¹K��(. 
)� (  �g��_=pא�OK ��d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �

3( g��_=pא�OK،��k�� i��� W ��X�K��K�Y�
kA��Session��א&� KCA8��W�
ME�Kא���PoK�Cא�:� �
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� �
b¦gŠa‹ÔÛa@ˆ�:� �
üëc:��µi@òÓýÈÛa@Þý‚@åß]��P. Value�[òíìäÈ¾a@ôìnßë@�]α[:� �

�PoK��¥Kא����� �
)1-Sample Z�(� �

MBE��(Z)�
M�j��א3 �

MCE<א��g���
N 

µKB��xא�
P.value 

1.71�55�0.087�

�����·��d�K�6�º¹K��P.Value��M6BE���U9��:��h�א#µ¹W�א�6��0.087�������h6��Î6���k6�¹
�M�jC<&א�ºj����1٪����،�����k�W<א��ªY>א��f�?��KC�I��éK��K���f6oK?א���������Y6�Tא�6_	j���·G6��

º¹K���M�Y7א��¸X��k��k
j�	Tא�52�MEC�.� �

bîãbq�:��@Þý‚@åßòÔrÛa@ñÏ��Confidence Interval�� �
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·��KC��`�u�:� �
♦ tא¥K���.�Y��h��.� �
♦ ¹MBE?א��א£Y&א�¥Kא���K��_	j�&�aB�2א�52(�(a?����M?א��� �Ï��fא�£�

(50.4830; 59.5170)��. 
KC�I��éK��K�¹: 

KC�I���k�W<א��ªY>א��f�?���º¹K���M�Y7א��¸X��k��k
j�	Tא�Y�Tא�_	j���·G��foK?א��
52¹�،MEC��M?��M�¥W��e�¤�99.�٪� �
� �

üaŠbjn‚óãbrÛa@@ @

Šbjn‚a���1-Sample T� �

tא�אX��¶W����¥K����µj��MCE<��ª¹Y��M�q�h��d?���k��M�K��·��j@·�א&:�jA�א��
� M�jD2א� aB�2א� MBA<�)µ� (� ،·j@�� K�WC
� e�¤¹�aB��BA�� º¥KE<&א� �אYäxא²

)σ�(jA<��Ð�¶. 

Þbrß�[5]�:� �
�h��M�j@��MEoאj7
�MCE
�N��	12��ME�KE�
µKB���W��³WC��h�א�<³£KC�א��h��f�K


�Y�K?א��MC�W��k�،kA��KB��M�YD7א��g�¥j���N�K�¹�:� �
� �

300� �450� �310� �330� �

420� �300� �600� �400� �

280� �550� �150� �250� �
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lìÜ¾a:�
ME�Kא�����א¶W��	I�¥Kא����1 -Sample T�،�e�¤¹��WC
�M?��M�¥£

500:0 =

�
¥Kא���ª¹Y>א��

�،�؟٪�90 �
µH �

500:1 ≠µH  
paì©a:� �

pbãbî:��6א��k���K�KEא���µK�£��g��Worksheet �KB��kA�:� � 1( jÛa@Þb‚†g

� �
ME
Y>א���Basic Statistics�g�E��I��

amp:
2( Uא���oK�MB�Stat��،MBoK?א��h�¹¥K�

Y�Tא��1-S le t�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	 
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� �
º¥אj$א�a�Y&א�k�d�K��:��א� �

��>jCא·�  )��( ºXא�� ^E�Tא� a�Y&א� k�� §¹K&K�� Y?��Samples in 

columns�،��g���Ð=�&א�f?�C1 ��a�Y&א�אX��éא. 
)��(  M�K�� k�¹�Test mean�f�£�� �א&Yא£ MBE?א��¥Kא����_	j�B�� K�

�k�¹�aB��BA�)500�.�(� �

3( �g�Y?��¥KE��xא�³j���Options�א�º¥אj$א�a�Y&א�U�>�éK��:� �

� �
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�K���ºXא��º¥אj$א�a�Y&א�k�e:� 
)��(  M�K��k���Confidence level�f�£��)90(،�OE���M�¥£�·�

�K�WC
��jA:&א�M?א��¥Kא���k��ª¹Y>א���90.�٪� �
)��(  M�K��k�¹�Alternative�Uא���،M�K%א�¸X��h��M�W�C&א�MBoK?א��

Ï¹א��not equal�،��ºXא��µK�&א�k��f�Wא���ªY>א���·��OE�
A
�¸£W8��hä�f@7א��k)º¹K���t(.�، 

)� (  �g�_=pאOK ��،d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �

4( � g�_=pא�OK�،��k��i��� W �X�K��K�Y�
kA��Session��א&� KCA8��W�
ME�Kא���PoK�Cא�:� �

� �
pbÄyýß:�� �

)��(  �Mean SE� :G:%א�º¥KE<&א�_	j�BA��=��º¥KE<&א�א²Yäxא
MCE<A�� ÷�MCE<א�� g�$� k<E�Ïא�� ¥X#א.�� i��� º��º¹K��
]127.980�÷�12�=�36.945[ �.�¹�KC��`�u�–�K9���–�
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� i��_	j�BA�� º¥KE<&א� G:%א��K��� WC
�אYäxא²� �Wא¶�	�� )�
¼tW�� MCE<A�� º¥KE<&אא� ·T� aB��BA�� º¥KE<&א�א²Yäxא� h���T�Ð

¶jA<��Ð�. 

)��(  ��T:�MBE��f�1���T��M�j��KD�K��KB��kA،�א3��g��¹: 

74.3
12

980.127
500667.361

−=
−

=
−

=

n
s

xT µ 

Ša‹ÔÛa@ˆb¦g�:� �
üëc�:�µi@òÓýÈÛa@Þý‚@åß�]�P. Value[�òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא����(�1-Sample t�(� �

�MBE�(t)M�j���א3 �MCE<א��g���
N 

µKB��xא�
P.value 

- 3.74� �12� �0.003� �

·��d�K��º¹K�P.Value��:MBE���U9��h�א#µ¹W�א���0.003 ��k�f���ºj����h��
M�jC<&א�10٪��[�1−��M?א���M�¥£[����،����KC�I��éK��K�^�Y������·G��foK?א��k�W<א��ªY>א��

�Y�Tא�_	j���ºYD7א�X��kא���³אWC>º¹K�����500�MEC�.�� �

bîãbq��:�òÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:� 

·��KC��`�u�: 
♦ tא¥K���.�Y��h��.� �
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���Ï�א��?M��a?� ¥K�(�500�K�)�j�&	_�אaB�2א���¹¥Kא�?MBE�א&Yא£� ♦
(295.319; 428.015).� �

KC�I��éK��K�¹: 
^�Y��Y�Tא�_	j���·G��foK?א��k�W<א��ªY>א��ºYD7א�X��k��³WC>א��אº¹K���M�Y7א���
500،MEC��M?��M�¥W��e�¤¹��90.�٪� �

Þbrß�[6]:� �
ÕibÛa@Þbr¾a@óÏ:� �

��j���jA:&א�·��ªY>�¥Kא���ME�Kא���ª¹Y>א��:� �

350:0 ≤µH �
350:1 >µH �

M?��M�¥£�WC
�e�¤¹�94�٪؟. 

paì©a:� �

1( �K�KEא���µK�£�:d�	�KB��.� �
2( Uא���MB66oK��Stat��،¹ME
Y6>א�� MBoK?א�� h��Basic Statistics�¶j?��

�¥KE��I�Y�Tא�1-Sample t�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	: 
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� �
�º¥אj$א�a�Y&א�אX��k��:� �

��>jCא·�  )��( ºXא�� ^E�Tא� a�Y&א� k�� §¹K&K�� Y?��Samples in 

columns�،��g��Ð=�&א�f?��C1 �a�Y&א�אX��éא�. 
)��(  M�K�� k�¹�Test mean�f�£��� �א&Yא£ MBE?א�¥Kא����_	j�B�� K�

k�¹�aB��BA��)350(�. 

3( �g�Y?��¥KE��xא�³j���Options�éKא���º¥אj$א�a�Y&א�U�>�:� �

� �
�K���ºXא��º¥אj$א�a�Y&א�k�e:� 
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)��(  k��M�K�� �Confidence level�f�£��)94(� ،��·�� OE�
�K�WC
��jA:&א�M?א���M�¥£¥Kא���k��ª¹Y>א���94.�٪ 

)��(  M�K��k�¹�Alternative�א�U��،M�K%א�¸X��h��M�W�C&א�MBoK?א��
Ïא��g��greater than،��µK�&א�k��f�Wא���ªY>א���·��OE��

�f@7א��kA
�¸£W8��hä�ºXא�)h��Î���(. 
)� (  �g�_=pאOK ��،d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�

4( _=pא�OK،��k��i���W ��X�K��K�Y�
kA��Session��א&�KCA8��W�
ME�Kא���PoK�Cא�:� �

� �

a@ˆb¦gŠa‹ÔÛ�: 
üëc�:�µi@òÓýÈÛa@Þý‚@åß�]�P. Value�[�òíìäÈ¾a@ôìnßë�]α[:� �

� �
� �
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�PoK��¥Kא����� �
)1-Sample t�( 

MBE�� �
(t)M�j� �א3

MCE<א��g���
N 

µKB��xא�
P.value 

0.32 12 0.379 

��·��d�K�6�º¹K��P.Value���M6BE�U9��:��h�אµ¹W6#�א�6� �0.379� ��k6��Î6����h6��
�M�jC<&א�ºj����6�]�٪�1−��M?א���M�¥£[����،����KC�I��éK��K�f�?�����foK?א��k�W<א��ªY>א��

�³WC>א��אX��k��ºYD7א��Y�Tא�_	j���·G���66�¹��h��fº¹K���350�MEC�.� �

bîãbq�@@ZòÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:�� �
·��KC��`�u�: 
♦ tא¥K����h���.,�W¹א��²Y�]�f@
�kA
�f�Wא���ªY>א��·��OE�

h��Î��[.� �
��Î��h�א$W�אk�£T�(�350�K�)�j�&	_�אaB�2א���¹¥Kא�?MBE�א&Yא£� ♦

M?א����Ï>�]�299.945[.� �
KC�I��éK��K�¹: 

f�?א��ªY>א��k�W<���foK?א��:�³WC>א�� �א�ºYD7��k��Xא Y�Tא�_	j���·G��¹��h��f��
º¹K���350M?��M�¥W��e�¤¹�،MEC���94.�٪� �

Þbrß�[7]:�� �
ÕibÛa@Þbr¾a@óÏ�:�W�Y��KC���ªY>�¥Kא���ME�Kא���ª¹Y>א��:� �
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285:0 ≥µH  
285:1 <µH �

M?��M�¥£�WC
�e�¤¹�94�٪؟.� �� �

paì©a:� �
1( Uא���6oK�MB6�Stat�h�¹�MBoK?א��ME
Y6>א��Basic Statistics�Y�Tא�Ïא��

1-Sample t�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	: 

� �
e�K���ºXא��º¥אj$א�a�Y&א�k�:� 

��>jCא·�  )��( ºXא�� ^E�Tא� a�Y&א� k�� §¹K&K�� Y?��Samples in 

columns�،��g��Ð=�&א�f?��C1 ��a�Y&א�אX��éא. 
)��(  M�K�� k�¹�Test mean�f�£�� �א&Yא£ MBE?א��¥Kא����_	j�B�� K�

k�¹�aB��BA��)285(.� 
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2( �g�Y?��¥KE��xא�³j���Options�،�µKא���º¥אj$א�a�Y&א�U�>�º:� �

� �
�ºXא��º¥אj$א�a�Y&א�k�e�K��:� 

)��(  k��M�K���Confidence level�f�£��94��،�M�¥£�·��OE�
�K�WC
��jA:&א�M?א��¥Kא���k��ª¹Y>א���94.�٪ 

)��(  k�¹�M�K��Alternative�Uא���،M�K%א�¸X��h��M�W�C&א�MBoK?א��
¹Ïא��Less than�،��ºXא��µK�&א�k��f�Wא���ªY>א���·��OE�

�f@7א��kA
�¸£W8��hä)h��f���(�g���،_=pא�OK ��éא��£j<A�
d�K� .א&a�Y�א$jא¥º�א�

3( g��_=pא�OK�،��k��i���W �X�K��K�Y�
kA��Session��א&�KCA8��W�
ME�Kא���PoK�Cא�:� �
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� �
¦gŠa‹ÔÛa@ˆb�: 
üëc:�@µi@òÓýÈÛa@Þý‚@åß@�]P. Value[�òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא���� �
)�1-Sample t�( 

MBE��(t)�
M�j� א3

MCE<א��g���
N 

µKB��xא�
P.value 

2.08 12 0.969 

�·��d�K��º¹K�P.Value��:MBE���U9��h�א#µ¹W�א�� �0.969����ºj��6��h��Î��
M�jC<&א�6�[�٪�1−��M?א���M�¥£[��،�������������·G6��f6oK?א��k�W6<א��ªY6>א��f�?��KC�I��éK��K��

���³WC>א��אX��k��ºYD7א��Y�Tא�_	j��66��¹��h��Î66¹K�º�285�MEC�. 

bîãbq��:�òÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:�� �
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·��KC��`�u�: 
♦ tא¥K����µKÒ�W¹א��²Y��h��]�f@
�kA
�f�Wא���ªY>א��·��OE�

�h��f��[.� �

kA�(�285�K�)�j�&	_�אaB�2א���¹¥Kא�?MBE�א&Yא£� ♦Tא�W$א�h��f��

M?א����Ï>�]�423.940[.� �
KC�I��éK��K�¹: 
ªY>א�� f�?��¹�� h�� Î��� ³WC>א�� ��Xא k�� ºYD7א�� Y�Tא� _	j��� ·G�� foK?א�� k�W<א��
º¹K���285،MEC��M?��M�¥W��e�¤¹��94.�٪� �

Þbrß�[8]:� �
h��M�j@��MEoאj7
�MCE
�k�)��20�(��ºW�I���¥Kא����MEA@��M�¹K<&א�M�EÓא��K9
��h�

MCE<א��¸X��k��¥KB
Tא�_	j���·K��،M�Y8&א��K<�K#א�35�KE<��²אYäI��MC	º¥�7�
�.	jCא� �

lìÜ¾a:� �
¥Kא���ME�Kא���ª¹Y>א��:� �

� 40:0 =µH  
40:1 ≠µH  

M?��M�¥£�WC
�e�¤¹�99�٪؟.� �� �

paì©a:� �
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1( Uא���MB66oK��Stat�،�ME
Y6>א�� MBoK?א��h�¹�Basic Statistics�Ïא��
Y�Tא�1-Sample t�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	:� �

� �
�a�Y&א�k�e�K���ºXא��º¥אj$א: 

)��(  �Y?��§¹K&K��¶K���Summarized data�.� �
)��(  k��M�K��Sample size�f�£�MCE<א��g����)20.�(� �
)� (  k�¹�M�K��Mean�f�£�MCE<א��_	j����)35.�(� �
)�£(  k�¹�M�K��Standard deviation�f�£��²אYäxא� MBE��

aB��BA��º¥KE<&א�7(.�(� �
)�¸(  k�¹�M�K��Test mean�f�£�� �א&Yא£ MBE?א��¥K¹א���� K�k��

)40.( 

2( �g��¥KE��xא�³j��Y?��Options�،�éKא���º¥אj$א�a�Y&א�U�>�: 

 176



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîàÜÈ¾a@paŠbjn‚a 
 

� �
�ºXא��º¥אj$א�a�Y&א�k�e�K��:� 

)��(  k��M�K�� �Confidence level�f�£��)99(� �� ،�·��OE�
�K�WC
��jA:&א�M?א���M�¥£¥Kא���k��ª¹Y>א���99.�٪ 

)��(  h�M�K���Alternative�Ïא��not equal� ،���·�� OE�
�k��f�Wא���ªY>א��f@7א��kA
�¸£W8��hä�ºXא��µK�&א)º¹K��t(�

. 
)� (  �g�_=pא�OK �d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�

3( g��_=pא�OK� ،�� k�� i��� W �X�K��K�Y���KCA8�Session��א& W��
ME�Kא���PoK�Cא��kA
:� �

� �

 177



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

ßb©a@Ý—ÐÛa@ @

 

Ša‹ÔÛa@ˆb¦g�: 

üëc:� µi@òÓýÈÛa@Þý‚@åß�]�P. Value[�@òíìäÈ¾a@ôìnßë�]α[: 

PoK���¥K(א�����1-Sample t�(� �
�MBE�(t)�

M�j� א3
MCE<א��g���

N 
B��xאµK �

P.value 
3.19− 20 0.005 

MBE��·��d�K�0.005 ��º¹K�P.Value���U9��h�א#µ¹W�א�����K6D���º����h6��f6��
M�jC<&א�ºj����1�]�٪�1−�M?א���M�¥£[�،��KC�I��éK��K��^�Y��foK?א��k�W<א��ªY>א��
�_	j���·G��MEA@�K��M�¹K<&א�M�EÓא�¥KB
�º¹K���40�MC	. 

bîãbq:�òÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:� 

·��KC��`�u�: 

♦ tא¥K����Y��h��.�]��f@
�kA
�f�Wא���ªY>א��·��OE�º¹K��t�[.� �
���Ï��a?�� ¥K��(³K:�40�K�)�j�&	_�אaB�2א���¹¥Kא�?MBE�א&Yא£� ♦

M?א���(39.4781 ;30.5219).� �
KC�I��éK��K�¹: 

M�¹K<&א�M�EÓא�¥KB
��_	j���·G��foK?א��k�W<א��ªY>א��^�Y�º¹K���MEA@�K���40�MC	�
�،M?��M�¥W��e�¤¹�99.٪� �
� �
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üaŠbjn‚sÛbrÛa@@ @

Šbjn‚a��2-Sample T� �

tא�אX��¶W����¥K����µj��MCE<��ª¹Y��M�q�h��d?���k��M�K��·��j@·�א&:�jA�א��
.<B�á�k:	j���.��³Y>א��)�(،�e�¤¹�M�K��k��MA?����.א�>�KCE�א& � µµ 21

−

Þbrß�[9]:��i���ªY>�������M6E�Kא����K6�KEא���e�W���Yא�j����������£K6���K�¥W6��M6qK%א�
�Y�K?¹א��K:C��k�<�K��k��µKB
Tא�א¥�£��:� �

�M<�K�K:C�� ��Y�K?א��M<�K�� �

6 10 

10 12 

7 5 

11 17 

10 12 

7 14 

4 15 

15 10 

18 11 

3 10 
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lìÜ¾a:�ME�Kא���ª¹Y>א��¥Kא����:� �

01

00

21

21

:
:

≠−

=−

µµ
µµ

H
H �

�Wא¶��	I��e�¤¹¥Kא����2-Sample T��،M?��M�¥£�WC
�.؟٪�90� �

�paì©a:� �

1( pbãbîjÛa@Þb‚†g:� �

� �
2( Uא���MBoK��Stat�،�BoK?א��h�¹6>א��M6ME
Y�Basic Statistics��66א��Y�

Y�Tא�2-Sample t���،éKא���º¥אj$א�a�Y&א�YD;��²j	:� �
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� �
 �:a�Y�א$jא¥º�א�ºX���k�e�K�א&

)��(  �¥KE��xא�¶K���Y?��Samples in different columns.�� �
)��(  M�K��k�¹�First��:�g�µ¹Tא�Ð=�&א�µK�£I��Tanta Univ.�� �
)� (  M�K��k�¹�Second�:��k�Kא���Ð=�&א�µK�£I��g�Cairo Univ. 
)�£(  �g����g�7CE¥KE��xא�_�Assume equal variances�. 

M�K��M�j�A�:� �
_E7C���¶j?�¥KE��xא��Assume equal variances�.����:� �

jÛakÞëþa@� :·��¥Kא����Two-Sample T-Test� j��¥Kא����«Ï7�� kBA<��
h�Kא����º¹K���«Ï7��º���KCE<א��KDC��M�j���."�K]�א�K<B�2�א& �

óãbrÛa@kjÛa:א�·j@��[�Kא����ªאÏ���M�K��k��t¥K����¶W
�M�K��k��iC
��j��Y����
[�Kא����ªאÏ��.� �
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3( �g�³j��Y?��¥KE��xא��Options��،kA��KB��W�W��º¥אj��a�Y��YD;E	:� �

� �
�ºXא��º¥אj$א�a�Y&א�k�e�K��:� 

)��(  M�K��k���Confidence level�f�£��90���،OE���M�¥£�·�
�K�WC
��jA:&א�M?א��¥Kא���k��ª¹Y>א���90.�٪ 

)��(  k��M�K��Test difference�MBE?א��´Ï��KD���£j�j&א�)Y>q(�،
�º¹K�Y>qא���OE�¥K��·�א�?MBE�א&Yא£���³Y>A��K�. 

)� (  h��M�K��Alternative�Ïא��not equal� ،���·�� OE�
�f@7א��kA
�¸£W8��hä�ºXא��µK�&א�k��f�Wא���ªY>א�)º¹K��t(. 

)�£(  g��_=pא�OK �d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�
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4( � g�_=pא�OK� ،�� k�� i��� W �X�K��K�Y���KCA8�Session��א& W��
ME�Kא���PoK�Cא��kA
:� �

� �

2 

3 

4

5 

1 

pbu‹ƒ¾a@òzÐ–@pbãìØß@ñõa‹Ó�Session: 

1( ���tא�g	�¥Kא����¶W���&�Two-Sample T-Test� �
2( �����MCE
�f@��ME>qjא��[E�K?&א�^<�f���،�:− 

)��(  �N�:��MCE
�f@��MCE<א��g��.� 
)��(  �Mean�:��MCE<א��k��k�K�
(MCE�x(א�j	_�א$�f@�.� 
)� (  �StDev�:�MCE
�f@��º¥KE<&א�א²Yäxא.� 
)�£(  �SE Mean�:�MCE
�f@��º¥KE<&א�G:%א�=�¥KE<&א�א²Yäxא�º

�MCE<A��÷MCE<א��g�$�k<E�Ïא���¥X#א�. 
3( ���.�CE<א��k:	j���.��¥W?&א�³Y>א���Estimate for difference 
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��������=�é¹Tא�MCE<א��_	j��–ME�Kא���MCE<א��_	j��� 
�=����9.10�–�11.60�=�−2.5� �

4( ��90% CI for difference�� :� M?א��� �Ï�� .�� ³Y>A�:	j���k
<B�2א.º¹K���k�¹��)−5.66226�0.66226؛( �·��º��³Y>א�:	j��k�
<B�2א.MBE?א��.��a?���−5.66226�MBE?¹א��0.66226��M�¥W��e�¤¹
M?��90.٪�� �

 �:�kA��،KB��Two-Sample T-Test����K¥אT	K	ME�PoK�Ct�א�� )5
)��(  tא�אXÓ�MEoK8�xא�ª¹Y>א��f@
¥K���: 

T-Test of difference = 0 (vs not =) 
)��( T-Value�:�MBE��f�1�T ��M�j��º¹K�k�¹،��א3���1.37−،�

g��¹�kA��KB��KD�K��: 

( ) ( ) 37.1
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060.1110.9
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2

2

1

2

1

021 −=

+

−−
=

+

−−
=

n
s

n
s

xx
t δ

� �

)� ( P���:f�1�P. Value �k�¹�º¹K���0.187� 
)�£(  DF:�kA��KB��KD�K���g��¹�،�M�Y$א��K�¥£�f�1�: 

=�������é¹Tא�MCE<א��g����+�ME�Kא���MCE<א��g��–�2� �
=����10�+�10�–�2=��18� �

)�¸(  Pooled StDev�:xא�f�1�i�K���g���،�´Ï7&א�º¥KE<&א�א²Yä
kA��KB�:� �
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Ša‹ÔÛa@ˆb¦gZ� 

@üëc@Zµi@òÓýÈÛa@Þý‚@åß�]�P. Value�[òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא���� �
)�1-Sample t�( 

�MBE�(t)�
M�j� א3

M�Y$א��K�¥£�
DF 

µKB��xא�
P.value 

1.37− 20 0.187 

�� U9��6� ·�� d�K��א� µ¹W#א� h� :MBE��P.Value�º¹K�� 0.187�k�¹�Î���h��
�ºj���M�jC<&א�10� ]�٪�1−M?א��� M�¥£�[��،�� KC�I��éK��K�f�?��k�W<א��ªY>א��

�·G��foK?א��.��³Y>א��_	j���Y�K?¹א�� K:C��k�<�K��k��µKB
Tא� ��£א¥� �£K���K�¥£�
Y>8א��º¹K��.� �

@@bîãbq@@ZòÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:� 
·��KC��`�u�: 
♦ tא¥K����.�Y��h��]א��ªY>א��·��OE�º¹K��t�f@
�kA
�f�W�[.� �
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µKB��K�א���¹¥Kא�?MBE�א&Yא£� ♦Tא�א¥�£���£K���K�¥£�_	j���.��³Y>A�
��k�6�K6?¹א�� K:C��k�<66� �Y�K)Y>q�(� KD���W �،�a?�f£א��³K:��

M?א����Ï��(-5.66226; 0.66226). 
KC�I��éK��K�¹�f�?��M?��M�¥W��e�¤¹�،�k�W<א��ªY>א��99.�٪� �

Þbrß�[10]�� �
br¾a@óÏÕibÛa@Þ��W�Y��KC���ªY>�¥Kא���ME�Kא���ª¹Y>א��:� �
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µµ
µµ

H
H �

M?��M�¥£�WC
�e�¤¹�95�٪؟.� �

paì©a:� �
1( ��¥Y@���j:%א)�1�)�2(¹�(d�K��.�k�א��h�YB�א� �
2( ��³j��Y?���g��¥KE��xא�Options��،kA��KB��W�W��º¥אj��a�Y��YD;E	:� �

� �

 درجة الثقة

الفرق بين المتوسطين 
 المراد إختباره

 شكل الفرض البديل

�ºXא��º¥אj$א�a�Y&א�k�e�K��:�� �
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)��(  M�K��k���Confidence level�f�£��95���،�M�¥£�·��OE�
�K�WC
��jA:&א�M?א��¥Kא���k��ª¹Y>א���95.�٪ 

)��(  M�K��k��Test difference��M�K%א�¸X��k��Y>q�MBE?א��´Ï�
�º¹K�Y>qא���KB�¥K��k�،��OE��·�א�?MBE�א&Yא£���³Y>A��K�. 

)� (  h��M�K��Alternative�Ïא��greater than� ،�OE��·���
�k��f�Wא���ªY>א��f@7א��kA
�¸£W8��hä�ºXא��µK�&א)h��Î��(.� �

)�£(  _=pא�OK �d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�

3( �_=pא�OK،��k�� i��� W ��X�K��K�Y�
kA�Session��א&� KCA8��W��
ME�Kא���PoK�Cא�: 

� �
Ša‹ÔÛa@ˆb¦g�: 

@üëcZµi@òÓýÈÛa@Þý‚@åß@�]�P. Value[�òíìäÈ¾a@ôìnßë@�]α[: 
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�PoK��¥Kא���� �
)�1-Sample t�( 

�MBE�(t)�
M�j� א3

M�Y$א��K�¥£�
DF 

µKB��xא�
P.value 

1.37− 20 0.906 

�·��d�K��º¹K�P.Value��:MBE���U9��h6�א#µ¹W�א���0.906 ���ºj��6��h6��Î��
M�jC6<&א�5�[�٪�1−��M?א���M�¥£[��،������������·G6��f6oK?א��k�W6<א��ªY>א��f�?��KC�I��éK��K��

��������������Y�K6?¹א��K:C��k�<�K��k��µKB
Tא�א¥�£���£K���K�¥£�_	j���.��³Y>א������¹��h6��f6��
�Y>8א��º¹K�. 

�@bîãbq@@ZòÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:�� �

·��KC��`�u�: 
♦ tא¥K����h��.,�W¹א��²Y�]��f@
�kA
�f�Wא���ªY>א��·��OE�

h��Î��[.� �

µKB�א���¹¥Kא�?MBE�א&Yא£� ♦Tא�א¥�£���£K���K�¥£�_	j���.��³Y>A��K�

�¹א�? K:C��k�<�K��k�6�K6� �Y)Y>q� ��h�א���6$) Y6�£Tא� W6>��k�6��Y
M?א���(5.66226-).� �

KC�I��éK��K�¹�M?��M�¥W��e�¤¹�،k�W<א��ªY>א��f�?��95٪.� �

Þbrß�[11]:� �
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M�Y����MEoK�YD@א���K�BAא��aEC8���K�Y
�ºW���N�K�MEAB
��h��.
j��.��M�¥K?BA��
�K�BAא��� M�Y7א�� ¸X�� KD��C�� kא��� YB
� _	j���OE��h�M�BAא��אX�� PoK���N�K�¹� ،
tא¥K����KB��j�pj��éKא���f@7�K��U:� �

­jCא�� �MCE<א��g��� �
YB
�_	j���
¡K�8&א� �

)M
K��K�(� �

אYäxא²�
º¥KE<&א� �

µ¹Tא� �25� �200� �1.5� �

k�Kא��� �20� �350� �6� �

lìÜ¾a�¥Kא���ME�Kא���ª¹Y>א��:� �
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M?��M�¥£�WC
�e�¤¹�98�٪��؟.� �

paì©a:� �

1( Uא���MBoK��Stat�،�ME
Y>א�� MBoK?א�� h�¹66���Basic Statistics�6א�Ï�
Y6�Tא�2-Sample t��éKא���º¥אj$א�a�Y&א�YD;��²j	:� �
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 أنقر هنا

1 

� � 3  أنقر هنا

  
  قم بإدخال

 البيانات الموضحة 
 أمامك

2

2( �g�³j��Y?��¥KE��xא��Options��،	�²jkA��KB��W�W��º¥אj��a�Y��YD;�:� �

� �
�ºXא��º¥אj$א�a�Y&א�k�e�K��:� 

)��(  M�K��k���Confidence level�f�£��98���،�M�¥£�·��OE�
�K�WC
��jA:&א�M?א��¥Kא���k��ª¹Y>א���98٪.� 

)��(  k��M�K��Test difference�� MBE?א�� ´Ï�)Y>q(�¸X�� k��
� �א&Yא£ MBE?א�� ·�� OE�� ،k�� KB�� M�K%א¥Kא����º¹K��� ³Y>A�� K�

Y>q. 
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)� (  M�K�� k�¹�Alternative�Ïא��Less than� ،��·�� OE�
�f@7א��kA
�¸£W8��hä�ºXא��µK�&א�k��f�Wא���ªY>א�)h��f��(. 

)�£(  �g�_=pאOK �،�¥אj$א�a�Y&א�éא��£j<A�d�K� .º�א�

3( ¹_=pא�OK� ،� k�� i��� W �X�K��K�Y�
kA��Session��א&� KCA8�� W�
ME�Kא���PoK�Cא�: 

� �
Ša‹ÔÛa@ˆb¦g�: 

@üëc@Zµi@òÓýÈÛa@Þý‚@åß�]�P. Value�[òíìäÈ¾a@ôìnßë�]α[: 

� �

� �
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�PoK��¥Kא���� �
)�1-Sample t�( 

�MBE�(t)�
M�j� א3

M�Y$א��K�¥£�
DF 

µKB��xא�
P.value 

120.69− 43 0.000 

������·��d�K�6�º¹K�6q����P.Value��:MBE���U9��h6�א#µ¹W�א�����K6D���º��،Y>�����h6��f6��
�M�jC6<&א�ºj����2�]�٪�1−M?א���M�¥£�[��،�������k�W6<א��ªY6>א��^�Y6��K6C�I��éK6��K�

�������������������¹��h6��Î6���UE�K86&א�h6��.
j6Cא��u��fE=7���K
K	�_	j���.��³Y>א��·G��foK?א�
Y>8א��º¹K��. 

@@bîãbq@ZòÔrÛa@ñÏ@Þý‚@åß@��Confidence Interval:� 

·��KC��`�u�: 
♦ tא¥K���h���µKÒ�W¹א��²Y���]·��OE��f@
�kA
�f�Wא���ªY>א��

h��f��[.� �

.�א���¹¥Kא�?MBE�א&Yא£� ♦jCא��u��fE=7���K
K	�_	j���.��³Y>A��K�

�66�UE�K8&א�h)q66Y>�(���6666666
Tא�W$א�h��Y666�>��kA66666M?א����Y�
)-147.368(.� �

KC�I��éK��K�¹�:^�Y��k�W<א��ªY>א��M?��M�¥W��e�¤¹�98٪.� �

brßÞ�[12]� �
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MCE
�N��	�k��PE�Cא��­K:��k��.A�K<א��h��MEoאj7
��h��ºY��¹��Y�K?א��M;�Kâ
�M�¥WC@	xא�M;�KâÓ�ME
j�	Tא�¥j�Tא�N�K�¹�،�µKB<א���tHkA��KB�:� �

� �

�Y�K?א��M;�Kâ� �M�¥WC@	xא�M;�Kâ� �
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1( �K�KEא���µK�£�: 
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� �
2( MBoK�� Uא���Stat�ME
Y>א�� MBoK?א�� h�¹6666���Basic Statistics�66א��Y�

Y66�Tא�2-Sample t��²j	�YD;��a�Y&א�º¥אj$א�éKא��: 

� �
 �:ºX���a�Ye�K�א$jא¥º�א��k�א&

)��(  �Y?��¶K���¥KE��xא�Samples in different columns.� 
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)��(  k�¹�M�K��First��:f�£��Ð=�&א�µ¹Tא�Tanta Univ.�� �
)� (  k�¹�M�K��Second��:f�£��Ð=�&א�k�Kא�����Cairo Univ.�� �
)�£(  g��g��_E7C���¥KE��xא�Assume equal variances�. 

3( g��Y?���³j��¥KE��xא�Options��،¥אj��a�Y��YD;E	kA��KB��W�W��º: 

� �
�ºXא��º¥אj$א�a�Y&א�k�e�K��: 

)��(  k��M�K���Confidence level�f�£��95��،OE���M�¥£�·�
�K�WC
��jA:&א�M?א��¥Kא���k��ª¹Y>א���95.�٪ 

)��(  k��M�K��Test difference�f�£���50�،�OE��·��MBE?א��
�º¹K��³Y>A��Kא���K¥�א&Yא£��50. 

)� (  k�¹�M�K��Alternative�Ïא��not equal� ،�OE��·���
�f@7א��kA
�¸£W8��hä�ºXא��µK�&א�k��f�Wא���ªY>א�)º¹K��t(. 

)�£(  �g��_=pא�OK �،�d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�

4( ¹_=pא�OK� ،� k�� i��� W �X�K��K�Y�
kA��Session��א&� KCA8�� W�
ME�Kא���PoK�Cא�: 
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� �
Ša‹ÔÛa@ˆb¦g�: 

@üëc@Zµi@òÓýÈÛa@Þý‚@åß�]�P. Value[�ìnßëòíìäÈ¾a@ô�]α[: 
�PoK��¥Kא����� �

)1-Sample t�( 

�MBE�(t)�
�M�jא3 

M�Y$א��K�¥£�
DF 

µKB��xא�
P.value 

0.62− 16 0.542 

�M6BE��·��d�K�0.542 �6�º¹K��P.Value���U9��h6�א#µ¹W�א���54.2(�(٪�Î6���
��M�jC6<&א�ºj����h��5�]�٪�1−�M�¥£�M?א��[��،����������k�W6<א��ªY6>א��f6�?��KC�I��éK��K��

������_	j���.��³Y>א��·G��foK?א���������K6?א��k�;�K6â�k6��ME
j�6	Tא�¥j�Tא���M�¥WC@6	x¹א��Y�
º¹K���50�MEC�. 
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�bîãbq�@@ZòÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:�� �

·��KC��`�u�: 

♦ tא¥K����.�Y��h��]º¹K��t�f@
�kA
�f�Wא���ªY>א��·��OE�[.� �

ME��K�א���¹¥Kא�?MBE�א&Yא£� ♦j�	Tא�¥j�Tא�_	j���.��³Y>A��.A�K<A�

� PE�Cא�� ­K:�� k�¹� �Y�K?א�� k�;�Kâ� k�M�¥WC@	x(א�50� (a?��
�fא�£M?א����Ï��³K:�(-73.2001; 117.2001)�.� �

KC�I��éK��K�¹: 

�M?��M�¥W��e�¤¹�،�k�W<א��ªY>א��f�?��95.�٪ 
� �

üaŠbjn‚Éia‹Ûa@@ @

Šbjn‚a�Paired t � �

� ¶W����¥Kא���Paired T �t¥K�����k:	j���.��³Y>א��µj��MEoK8�xא�ª¹Y>א�
�.<B�á.A?����Ð��)�.( µµ 21

−

.�A?����Ð��.�CE
�kC<��¡Y7��ME�Epj��MAא��:� �
1( ����KC�Y���KCא��j�¥Kא����������������k6���¥K6א����M6EA��M6�A��h6��M
jB2������j6C��M6<�K�

�º£אjא��K��[�¥W��M?�Y:��ME	א¥Wא��א£j&א�ºWא��k��·K���tא��£K
I��KCB��g��،
�����������������µj6?��K6C��،M6>A�ã�[�¥W6��M6?�Y:��h6@�¹�M6
jB2א�[>C6��ºY����Y��·��

tH���K�¥£�u:א���.�A?����Ð��.�CE
�f�1�.��K$א�k��.� �
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2( ���j��e�X���������������ºW6��M6�Y<��W�Y�¹�،Y@�
M��h��kpY�א�jBá�kA
�M	א¥£�´KC��·
�����¶Wא��k��Y@���M�א���kA
�.<��¥K?
�Ð�G�)f���/W<��(��tH6Ó�¹א�Wא��אX���K:
א

.�A?����Ð��.�CE
�f�1�PoK�Cא��·��kA
�µj?��KC��،kpY&א.� �

Þbrß�[13]� �
�����������������h6��M6CE<��¶W6א��k6��Y@���M�א�C��MqK%¹א�ME�Kא����K�KEא���KC�W���Yא�j��i���ªY>�

�Y@�
?¥K��W�W�� u<��kpY�א��µ¹KC��W<�¹�f���Y@��:�kpY�א� �

�¶Wא��k��Y@���M�א��f���µ¹KC��
W�W#א�¥K?<א�� �

�¶Wא��k��Y@���M�א��W<��µ¹KC��
W�W#א�¥K?<א�� �

160� �100� �

280� �180� �

450� �300� �

140� �150� �

165� �120� �

400� �220� �

350� �190� �

200� �120� �

lìÜ¾a:�¥Kא���� ME�Kא��� ª¹Y>א��� �Wא¶�	I�¥Kא����Paired T،�� e�¤¹��WC

M�jC<��ºj���.؟٪�1�� �

0:
210 =− µµH  

0:
211 ≠− µµH �
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@òËbî–@åØºë‹ÐÛa@òîöb—ya@¶bnÛa@ÝØ“Ûa@óÜÇ@òÔibÛa: 
�k�W<א��ªY>א�)�H0(:�_	j�����������_	j���º¹K���¥K?<א��µ¹KC��f���¶Wא��k��Y@���M�א���

������¥K?<א��µ¹KC��W<��¶Wא��k��Y@���M�א��.)��������k6A
�¥K6?<א��אX6��Ð�K�
ºjC<��Ð��¶Wא��k��Y@���M�א��(. 

�f�Wא���ªY>א�)H1(:����������_	j���º¹K��t�¥K?<א��µ¹KC��f���¶Wא��k��Y@���M�א���_	j��
¥K?<א��µ¹KC��W<��¶Wא��k��Y@���M�א��.)�Ð�K��M����kA
�¥K?<א��אX��

ºjC<��¶Wא��k��Y@��).א� �
paì©a� �

1( pbãbîjÛa@Þb‚†g�:� �

� �
2( Uא���MBoK��Stat��،ME
Y>א��MBoK?א��h�¹�66��Basic Statistics��Ïא�

�Y�TאPaired t��،�éKא���º¥אj$א�a�Y&א�YD;��²j	:� �
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ßb©a@Ý—ÐÛa@ @

 

 

e�K���ºXא��º¥אj$א�a�Y&א�k��: 
)��(  �a�Y&א�k�� �W¹א�� �Y��§¹K&K�� Y?��First sample،��� g���f?�

Ð=�&אBefore a�Y&א�אX��éא��. 
)��(  �g���g�Ð=�&א�f?C�After�éא�a�Y&א�Second sample.�� �

3( �g�³j��Y?��¥KE��xא��Options��،kA��KB��W�W��º¥אj��a�Y��YD;E	:� �

� �
º¥אj$א�a�Y&א�אX��k�:�� �

)��(  k��M�K��Confidence level�f�£�M?א���M�¥£��)99(�.�� �
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)��(  k��M�K��Test Mean�f�£��)0(�،��£אY&א� MBE?א�� ·��OE�
¥Kא���º¹K���³Y>A��K��)0(. 

)� (  h��M�K��Alternative�Ïא��not equal� ،���·�� OE�
�f@7א��kA
�¸£W8��hä�ºXא��µK�&א�k��f�Wא���ªY>א�)º¹K��t�(

. 
)�£(  g��_=pא�OK �d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�

4( g��_=pא�OK� ،��X�K�� k�� i��� W ��K�Y���KCA8��Session�א& W�
ME�Kא���PoK�Cא��kA
:� �

� �
¾a@áçc@pbÄyý@óÏñ‰Ïbãpbu‹ƒ¾a@:� �

)��(  @ò–b©a@pbãbîjÛai�Difference �:� �
◘ _	j���³¹Y>א��Mean.� 
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◘ ��³¹Y>A��º¥KE<&א�א²Yäxא�StDev�. 
◘ ��_	j�BA��º¥KE<&א�G:%א� SE Mean. 

kA��KB��gE?א��¸X���K���):� �
)��(  � £Kæ�� g��� .�� ³Y>א�� k�� .�¹¦� f�� .�CE<א�=�MCE<א�� �K�KE��

é¹Tא)�Before�(–�ME�Kא��� MCE<א���K�KE�)�After(�،��j�� KB�
éKא���µ¹W#K��Upj�: 

 

Difference� �After� �Before� �

60� �100� �160� �
100� �180� �280� �
150� �300� �450� �
−10� �150� �140� �

45� �120� �165� �
180� �220� �400� �
160� �190� �350� �
80 120� �200� �

)��(  � �K�Þ� g�&א�� º¥KE<&א� G:%¹א� º¥KE<&א� �¹אYäxא² _	j��£jB<
³¹Y>א��Difference،�KD��� W �–��M�>q� k�� Upj�� j�� KB�

�K�Y�
kA�א�f@7�א��éK–�א&�:� 

�
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)��( �òàîÓ�T) (�òiìa :l�¹º¹K����)4.17(��،kA��KB��KD�K���)�W�¹:� �

17.4

8
8866.64

06250.950 =
−

=
−

=

−

n

T
s
d

d

µ �

OE�:� �
d��:.�CE<א��.��³¹Y>א��_	j��.� �
−

µ0:?א���א£Y&א�MBE¥Kא���.<B�2א�k��.:	j�&א�.��³Y>A��K�.� �
sd

n

�:.�CE<א��.��³Y>A��º¥KE<&א�א²Yäxא.�� �
�:�MCE<א��g��.�� �

Ša‹ÔÛa@ˆb¦g�: 

@üëc@Zµi@òÓýÈÛa@Þý‚@åß]�P. Value[�òíìäÈ¾a@ôìnßë�]α[: 
�PoK��¥Kא���� �
)�Paired t �( 

�MBE�(t)�
M�j� א3

MCE<א��g���
n 

µKB��xא�
P.value 

4.17 8 0.004 

�·��d�K�0.004 ��º¹K�P.Value��:MBE���U9��h6�א#µ¹W�א�)�º��0.04٪��(�
� k�¹M�jC6<&א� ºj���� h�� f���1� ٪�]1−� M?א��� M�¥£�[،��^�Y�� KC�I�� éK��K��
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�foK?א��k�W<א��ªY>א��·G��_	j���º¹K���¥K?<א��µ¹KC��f���¶Wא��k��Y@���M�א���_	j��
¥K?<א��µ¹KC��W<��¶Wא��k��Y@���M�א��)�.�·G��foK?א��k�W<א��ªY>א��^�Y��¹��Ð�K��אX�

ºjC<��Ð��¶Wא��k��Y@���M�א���kA
�¥K?<א�(�. 

�@bîãbq@ZòÔrÛa@ñÏ@Þý‚@åß@��Confidence Interval:� 
·��KC��`�u�: 

♦ tא¥K����.�Y��h��]º¹K��t�f@
�kA
�f�Wא���ªY>א��·��OE�[.� �
♦ � �א&Yא£ MBE?¹¥א�Kא���K��¶Wא�� k�� Y@��א� M���� _	j��� .�� ³Y>A�� �

)Y>8א��(�a?� ¥K�Ï��³K:��M?א����)�15.3438�¹�175.9062(.� �
KC�I��éK��K�¹: 

�^�Y�M?��M�¥W��e�¤¹�،�k�W<א��ªY>א���99.٪� �

�Þbrß�[14]� �
@@ÕibÛa@åí‹ànÛa@óÏ:���jA:&א¥Kא���ME�Kא���ª¹Y>א���M�jC<��ºj����WC
�e�¤¹�،1٪؟� �

0:
210 ≥− µµH �

0:
211 <− µµH  

paì©a:� �
1( ��K�KEא���µK�£�–d�	�KB��.� �
2( Uא���MBoK��Stat�� ،ME
Y>א�� MBoK?א�� h�¹�Basic Statistics�6א��Y�

Y6�Tא�Paired t��،�éKא���º¥אj$א�a�Y&א�YD;��²j	: 
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òîàÜÈ¾a@paŠbjn‚a 
 

� �
e�K���ºXא��º¥אj$א�a�Y&א�k��: 

)��(  �a�Y&א�k�� �W¹א�� �Y��§¹K&K�� Y?��First sample��،� g���f?�
Ð=�&אBefore a�Y&א�אX��éא��. 

)��(  �g���g�Ð=�&א�f?C�After�a�Y&א�éא�Second sample.� 
)� (  ³j��Y?���g�¥KE��xא��Options�KB��W�W��º¥אj��a�Y��YD;E	�

kA�: 

� �
º¥אj$א�a�Y&א�אX��k�k�TK��¶j?��،:� �

)��(  k��M�K��Confidence level�:�f�£��M�¥£�M?א���)99.�(�� �
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)��(  ��£j�j&א�MBE?א�M�K��k��Test Mean��´Ï���k��KB�W�º��·¹
ÐE=�)�Y>8א��º¹K���º�(.� �

)� (  M�K�� k�� K���Alternative�Uא���¸X�� h�� M�W�C&א� MBoK?א��
¹� ،M�K%אÏא��Less than� ،��k�� f�Wא���ªY>א�� � ·��OE�
ºXא��µK�&א�f@7א��kA
�¸£W8��hä�)h��f��.(� �

)�£(  �g�_=pא�OK �d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �

3( g��_=pא�OK� ،�� k�� i��� W �X�K��K�Y���KCA8��Session��א& W�
K�Cא��kA
ME�Kא���Po:� �

� �

Ša‹ÔÛa@ˆb¦g�: 
@üëcZµi@òÓýÈÛa@Þý‚@åß@]�P. Value�[òíìäÈ¾a@ôìnßë�]α[: 
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�PoK��¥Kא���� �
Paired t) (� 

�MBE�(t)�
M�j� א3

MCE<א��g���
n 

µKB��xא�
P.value 

4.17 8 0.998 

MBE�� ·�� d�K��א� µ¹W#א� h6�� U9���P.Value�º¹K���)0.998� (k�¹�Î���h��
M�jC6<&א�ºj����1�٪�]1�−�M�¥£�M?א���[�،�KC�I��éK��K��f�?�<א��ªY>א���foK?א��k�W

�·�_	j����¥K?<א��µ¹KC��f���¶Wא��k��Y@���M�א���¹��Î���Y@���M�א���_	j���º¹K��
¥K?<א��µ¹KC��W<��¶Wא��k��. 

@bîãbq@@ZòÔrÛa@ñÏ@Þý‚@åß@��Confidence Interval:� 
·��KC��`�u�: 
♦ tא¥K����h���W¹א��²Y�µKÒ�]�f@
�kA
�f�Wא���ªY>א��·��OE�

f��h��[.� �
�א& ♦ MBE?¹א�� �א���Y¥Kא£ _	j��� .�� ³Y>A�� K��¶Wא�� k�� Y@��א� M���

)Y>8א��(M?א����Ï>��kA
Tא�W$א�h��f��)�164.4006(.� �
KC�I��éK��K�¹: 

�f�?��M?��M�¥W��e�¤¹�،�k�W<א��ªY>א��99.٪ 

�Þbrß�[15]� �
،d�K���L��µ¹KC��ªK>å��·�א���¥K�lìÜ¾a��k�א&�µK�א���¶Wא��k��Y@���M�א���
¥W?��¥K?<א��אX�6���30�kA
��W�¹�Y��TאM?��M�¥£�WC
�e�¤¹�،�99�٪��؟.� �
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òîöb—ya@ë‹ÐÛa:� �
30

21
≤−:0 µµH

30:
211 >−

 
µµH �

k�W<א��ªY>א�)�H0(:� :� M���� k��ªK>åxא� M���f���¹�� h��
º¹K���30��W�¹.� �

�

1( ��K�KEא���µK�£�–d�	�KB��.
M�Stat�h�¹�MBoK?א��ME
Y>א��Basic Statistics�Ïא��Paired t��

é:� �

� ¶Wא�� k�� Y@�א�

f�Wא���ªY>א�)H1(�:�¶Wא��k��Y@���M�א���k��ªK>åxא�M���Î�����h30�W�¹�.�

paì©a:� �
 

2( BoK��Uא��
Kא���º¥אj$א�a�Y&א�YD;��²j	

 

:�� � e�K���ºXא��º¥אj$א�a�Y&א�k�
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�¹א�  )��( �Y��§¹K&K�� Y?�a�Y&א� k�� �W�� �First sample�،g�� g���

)��(Second sa.� 
�W�W��º

f?C��Ð=�&אBefore �éאa�Y&א�אX���. 
  �g��Ð=�&א�f?��After�éא�a�Y&א�mple

)� (  � g�³j�� Y?��� ¥KE��xא�Options��،¥אj��a�Y�� YD;E	
kA��KB�:� �

� �
:�� �

Conf�:�f�£�M?א���M�¥£��)99.(� 

�،M�K%א�¸X��h��M�W

)�£(d�K�.� �

3( g��א��� W �kA
� KCA8�

k�TK��¶j?��،�º¥אj$א�a�Y&א�אX��k�
)��(  k��M�K��idence level

)��(  M�K��k��Test Mean��:f�£��)30(.� �
)� (  h�¹M�K���Alternative�Uא���C&א�MBoK?א��

¹Ïא��greater than�،��µK�&א�k��f�Wא���ªY>א�� � ·��OE�
�f@7א��kA
�¸£W8��hä�ºXא�)h��Î��(.�� �

  �g�_=pא�OK �،�א��º¥אj$א�a�Y&א�éא��£j<A�

_=p�OK،��k�� i ��X�K��K�Y��Session��א& W��
�:�ME�Kא�PoK�C�א� �
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� �

Ša‹ÔÛa@ˆb¦g�: 
@üëc@Zµi@òÓýÈÛa@Þý‚@åß]�P. Value[�òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא���� �
)Paired t �( 

�MBE�(t)�
M�j� א3

MCE<א��g��� �
N 

µKB��xא�
P.value 

2.86 8 0.012 

·�� d�K��א� µ¹W#א� h6�� U9��:MBE���P.Value�º¹K�� �0.012�k�¹�Î���h��
M�jC6<&א�ºj����1�٪�]1−�M�¥£�M?א���[��،�KC�I��éK��K�f�?א���k�W<א��ªY>א���foK?
�_	j���·��k��ªK>åxא�¶Wא��k��Y@���M�א��W<��µ¹KC���אX��¥K?<א�h��f��º¹K���¹���

30��W�¹.� �

�@bîãbq@@ZòÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:� 
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·��KC��`�u�: 
♦ tא¥K����W¹א��²Y��h��.,]��f@
�kA
�f�Wא���ªY>א��·��OE�

Î��h��[.� �
��M�א��@Y��k�א�K�¶W��³Y>A��.א���¹¥Kא�?MBE�א&Yא£� ♦��_	j���)�30�(

Î���W$א�h��k�£TאM?א����Ï>��)�26.8494(.� �
KC�I��éK��K�¹: 

�M?��M�¥W��e�¤¹�،�k�W<א��ªY>א��f�?��99.�٪ 

�Þbrß�[16]:� �
·¦jא��©K?���kA
�MpK�Yא��M	¥K-�Ð�G��ºW��M�Y<&�M	א¥£�k��،X���)MCE
���£W<�

15�MCB��א� h�� ·j�K<�� h�Xא�� kpY&א� h�،��K��� W<�¹�f��� ·¦jא�� .�� ³¹Y>א��
�º¹K�MpK�Y:�¹א�·¦j��W<�¥K-	M�א�MpK�Y�K�W�¹��·�¥K-	M�א���³¹Y>א��_	j���24�
���Y�jAEא¶�3.5��YäIא²��،º¥KE<��Y�jAEא¶ �

lìÜ¾a:� �
¥Kא���ME�Kא���ª¹Y>א��−�M?��M�¥£�WC
�95٪:� �
� �

0:
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0:
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k�W<א��ªY>א�)�H0(:�_	j���·¦jא��f���MpK�Yא��M	¥K-�º¹K����f���·¦jא��_	j��
M66pK�Yא��M66	¥K-�.�)�Ð�K66���Ð66��·¦j66א��k66A
�M66pK�Yא��M66	¥K-

»jC<�(. 

�f�Wא���ªY>א�)H1(:�����MpK�Yא��M	¥K-�f���·¦jא��_	j���º¹K�������f6���·¦jא��_	j���
MpK�Yא��M	¥K-)�.��·¦jא��kA
�MpK�Yא��M	¥K-�Ð�K�»jC<(. 

paì©a:� �
1( Uא���MBoK��Stat��،�ME
Y>א��MBoK?א��h�¹666��Basic Statistics��Ïא��

Y�Tא��Paired t��،�éKא���º¥אj$א�a�Y&א�YD;��²j	: 

� �

أنقر هنا 1

قم بإدخال 
البيانات 
  الموضحة 
 أمامك

2

2( ��g��³j��Y?��¥KE��xא�Options��،	�²j�KB��W�W��º¥אj��a�Y��YD;�
kA�: 
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kA��K+�¶j?��،�º¥אj$א�a�Y&א�אX��k�:�� �

)��(  k��M�K��Confidence level��:f�£��M�¥£�M?א���)95(.� 
)��(  k��M�K��Test Mean��:f�£��)0(�،��·��OE��£אY&א�³Y>א�

¥Kא���¸���º¹K�)Y>q.(� �
)� (  M�K��k�¹�Alternative�Uא���،M�K%א�¸X��h��M�W�C&א�MBoK?א��

¹Ïא��not equal�،�Xא��µK�&א�k��f�Wא���ªY>א���·��OE��º
�f@7א��kA
�¸£W8��hä)º¹K��t.( 

)�£(  g��א_=p�OK �d�K� .�j<A£��אé�א&a�Y�א$jא¥º�א�

3( g��_=pא�OK� ،�� k�� i��� W �X�K��K�Y���KCA8��Session��א& W�
ME�Kא���PoK�Cא��kA
:� �
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Ša‹ÔÛa@ˆb¦g�: 

@üëcZµi@òÓýÈÛa@Þý‚@åß@�]�P. Value[�òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא���� �
)Paired t �( 

�MBE�(t)�
M�j� א3

MCE<א��g���
n 

µKB��xא�
P.value 

26.56 8 0 

� ·�� d�K��א� µ¹W#א� h6�� U9��� :MBE��P.Value�º¹K���)Y>q(� k�¹� ،�h�� f��
M�jC6<&א�ºj����5�٪�]1−�M�¥£�M?א��[��،�foK?א��k�W<א��ªY>א��^�Y��KC�I��éK��K�

MpK�Yא��M	¥K-�f���·¦jא��_	j��º¹K����MpK�Yא��M	¥K-�f���·¦jא��_	j��،�g��h�¹�
·I�Ð�K��ºjC<���&¥KB�·¦jא��kA
�MpK�Yא��M	.� �

@bîãbq@@@ZÏ@Þý‚@åßòÔrÛa@ñ��Confidence Interval 
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·��KC��`�u�: 

♦ tא¥K����Y��h���.]º¹K��t�f@
�kA
�f�Wא���ªY>א��·��OE�.[� �
♦ � �א&Yא£ MBE?¹¥א�Kא���� _	j��� .�� ³Y>A�� K��M	¥K-� W<�¹� f��� ·¦jא�

MpK�Yא��)Y>8א�(M?א��� �Ï�� ³K:��  ¥K�� a?��)�22.0618�¹�
25.9382.(� �

KC�I��éK��K�¹:�W<א��ªY>א��^�Y�M?��M�¥W��e�¤¹�،�k��95.�٪ 
 

üaŠbjn‚ßb©a@@ @

Šbjn‚a�1 Proportion  

��tא�אX��¶W����¥K�����������aB�2א�MBA<��µj��MCE<��ª¹Y��M�q�h��d?��A���M�jD2א�
)P)�(OE��P�M�����Y�K;א��k��aB�2א(.� �

Þbrß�[17]: 
����h��M�j@��MEoאj7
�MCE
�k��100��������������·��W6�¹�،�a�K86&א�W6���k6��.A�K<א��h��f�K


70�f�K
��f��¸£Wç�ºXא��»£Y>א��.�Gא���g;��k��´אÏ
xא�·jA9>��µKB<א��tH��h�
aC8&א�¸Y�j��ºXא��k
KB#א�.�Gא���h��¼tW��،M��Y<+�f�K
.� �

lìÜ¾a:�¥Kא���ME�Kא���ª¹Y>א��:��א¶W��	I�¥Kא����1 Proportion�،��WC
�e�¤¹
M?��M�¥£�95�٪�؟� �
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PH
PH

�
paì©a:� �

1( Uא���MBoK��Stat��،6666��ME
Y>א��MBoK?א��h�¹�Basic Statistics�6א�Ï�
Y6�xא�1 Proportion�،�éKא���º¥אj$א�a�Y&א�YD;��²j	: 

� �
 :a�Y�א$jא¥º�א�ºX���k�e�K�א&

)��(  �¶K����W¹א���Y��§¹K&K��Y?���Summarized data.�� �
)��(  M�K��k�¹�Number of trials��:f�£��)100�.( 
)� (  M�K��k��K���Number of events��:f�£��)70(�. 

2( �g��g��¥KE��xא�³j��Y?Cא�Options�،�éKא���º¥אj$א�a�Y&א�U�>�: 
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� �
kA��K+�¶j?��،�º¥אj$א�a�Y&א�אX��k�:� 

)��(  ·K��k���Confidence level��:f�£��M�¥£�M?א���)95(�.� �
)��(  M�K��k�¹�Test proportion ��:f�£א���א£Y&א�M��C�¥Kא����K�

k�¹�)0.6��.(� �
)� (  M�K��k��Alternative ��:Ïא��not equal��،�·��OE�

º¹K��t�f@
�kA
�f�Wא���ªY>א�.� �
)�£(  �g�_=pא�OK �d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �

3( �g�_=pא�OK�،��k��i���W �X�K��K�Y�
kA��Session��א&�KCA8��W�
ME�Kא���PoK�Cא�: 

� �
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� �

2

1

kA
��K;�u&א�^<���K�Y��:א��M?�K�Session���X�K�א& �
1( �Z#א�¹Tאµ:���tא�g	��hB9�¥K���MEoK8�xא�ª¹Y>א��f@
¹�،�.� �
2( �Z#א�k�Kא��:��hB9����ME�Kא���PoK�Cא�: 

)��(  X��:�MEא�j&א��tK$א�£W
.� �
)��(  N�:�MEA@א���tK$א�£W
.� 
)� (  Sample p�:º¹K���k�¹� MCE<א�� k�� �Y�K;א�� M����)X÷��

N�(،�º¹K���KD���º�)�70÷100�=0.70(. 
)�£(  95� ٪CI� � :�M�jD2א� aB�2א� M��C�� M?א��� �Ï���

 )0.789817؛�0.610183(
)�¸(  Value-Z��:tא�koK8���MBE�¥K����)Z(،��i�K���g���KC�¹�

ME�Tא�M�u<A��K?�¹: 
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( )
n

z
pp

pp
00

0

^

1−

−
= �

OE�:� �

p
^

:���º¹K�66��k66�¹�M66CE<א��k66���Y�K66;א��M��66���X�÷��N�����º¹K�66��K66D���º��
)70÷100=�0.70(.� �

p0

n

��M�אÏ�xאMEp��¹�א&Yא£���:�Cא�¥Kא���aB�2א�k��M��CA��K�.� �

�:�MEA@א���tK$א�£W
. 

)�¹(  Value-P�:��KDEA
��KC��kא���µKB��xא�MBE�¤Kà��g��¥אY?א��. 

Ša‹ÔÛa@ˆb¦g:� 
@üëcZµi@òÓýÈÛa@Þý‚@åß@�]�P. Value�[òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא���� �
)Paired t ( 

�MBE�(z)M�j��אµKB��x�א3
P.value 

2.04 0.041 
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�d�K��U9��·��h6�א#µ¹W�א��:�MBE�P.Value�º¹K���0.041�º��)4.1�(٪k�¹�
M�jC6<&א�ºj���� h�� f���5�٪�]1−�M�¥£�M?א��� [��،�ªY>א��^�Y�� KC�I�� éK��K�

k�W<א��·G��foK?א��»£Y>א��.�Gא��� g;��k��´אÏ
xא�·jA9>��h�Xא��µKB<א��M����k��
º¹K���aC8&א�אX��60.٪� �

�@bîãbq@@ZòÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:�� �
·��KC��`�u�: 
♦ �tא¥K����.�Y��h��]º¹K��t�f@
�kA
�f�Wא���ªY>א��·��OE�[.� �
♦ � �א&Yא£ MBE?¹¥א�Kא���� K�aB�2א� M��C��)0.60� (��Ï��  ¥K�� a?�

M?(א���0.610183�¹�0.789817(.� �
KC�I��éK��K�¹: 

�k�W<א�� ªY>א�� ^�Y�� 
Ïא´xא� ·jA9>�� h�Xא�� µKB<א�� M���� ·G�� foK?א���g;�� k�
º¹K���aC8&א�אX��k��»£Y>א��.�Gא���60٪،�M?��M�¥W��e�¤¹��95.�٪ 

Þbrß�[18]� �
ÕibÛa@Þbr¾a@óÏ�:�lìÜ¾a�¥Kא���ME�Kא���ª¹Y>א��:M?��M�¥£�WC
�e�¤¹��95�٪�؟.� �
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6.0:

1

0

>
≤

PH
PH

�
paì©a:� �

1( ¶j?��¥אY@����j:%א)�1�)�2(¹(�k��µK�&א�d�K��.א� �
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� �
j$א�a�Y&א�אX��k�º¥א�،�kA��K+�¶j?�:�� �
)��(  k��M�K��Confidence level��:f�£��M�¥£�M?א���)95(�.� 
)��(  � M�K�� k�¹Test proportion �� :f�£��£אY&א� M��Cא��

¥Kא���K��k�¹�)0.6��.(� �
)� (  k��M�K��Alternative ��:Ïא��greater than��،OE��

·��h��Î���f@
�kA
�f�Wא���ªY>א�.� �
)�£(  g��_=pא�OK �אj$א�a�Y&א�éא��£j<A�d�K��.¥º�א� �

2( g��_=pא�OK،��k�� i��� W ��X�K��K�Y�
kA��Session��א&� KCA8��W�
ME�Kא���PoK�Cא�:� �
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@üëc@Zµi@òÓýÈÛa@Þý‚@åß�]�P. Value[�òíìäÈ¾a@ôìnßë�]α[: 
�PoK��¥Kא����� �
)Paired t �( 

�MBE�(z)M�j��אµKB��x�א3
P.value 

2.04 0.021 

·��d�K��º¹K�P.Value���U9��:MBE��h6�א#µ¹W�א���0.021��ºj����h��f���º�
��éK��K��KC�I���Y^�א�<ªY�א�>k�W�א�?foK��G·�،�]�א��?M�M�¥£�]1−�٪�5�M�jC6<א&

�aC8&א�אX��k��»£Y>א��.�Gא���g;��k��´אÏ
xא�·jA9>��h�Xא��µKB<א��M����h��f��
�¹�º¹K���60.٪ 
�@bîãbq@ZòÔrÛa@ñÏ@Þý‚@åß@��Confidence Interval:�� �

·��KC��`�u�: 
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♦ tא¥K����h��.,�W¹א��²Y�]�f@
�kA
�f�Wא���ªY>א��·��OE��Î���
h�[.� �

♦ � �א&Yא£ MBE?¹¥א�Kא���aB�2א� M��C�� K�)�º¹K���0.60� (�W$א�h��f��
�.))0.624623�k�£���Ï>�א��?TMא �
KC�I��éK��K�¹: 

��g;�� k�� 
Ïא´xא� ·jA9>�� h�Xא�� µKB<א�� M���� ·G�� foK?א�� k�W<א�� ªY>א�� ^�Y�
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� �
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)��(  k��M�K��Confidence level�:�f�£�M?א���M�¥£��)95(.� 
)��(  M�K��k�¹�Test proportion �:�f�£��£אY&א�M��Cא��¥Kא����K�

k�¹�)0.6.�( 
)� (  k��M�K��Alternative ��:Ïא��Less than�، �·��OE�

h��f���f@
�kA
�f�Wא���ªY>א�.� �
)�£(  �g�_=pא�OK �d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �

2( g��_=pא�OK،��k��i���W �K��X��K�Y�
kA��Session��א&�KCA8��W�
ME�Kא���PoK�Cא�:� �

� �
Ša‹ÔÛa@ˆb¦g�: 

@üëc@Zµi@òÓýÈÛa@Þý‚@åß�]�P. Value[�òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא���)�Paired t �( 

�MBE�(z)M�j��אµKB��x�א3
P.value 

2.04 0.979 
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·�� d�K��א� µ¹W#א� h6�� U9��:MBE���P.Value�º¹K�� �0.979�k�¹�h�� Î���
�M�jC6<&א�ºj���5�٪�]1−�M�¥£�M?א���[��،�K��KC�I��éK�f�?��foK?א��k�W<א��ªY>א��

�aC8&א�אX��k��»£Y>א��.�Gא���g;��k��´אÏ
xא�·jA9>��h�Xא��µKB<א��M����·G�Î���
º¹K���¹��h��60.٪ 

@bîãbq@@ZòÔrÛa@ñÏ@Þý‚@åß��Confidence Interval:�� �
·��KC��`�u�: 
♦ tא¥K��������W¹א��²Y��h��µKÒ]��������f@6
�kA
�f�Wא���ªY>א��·��OE�

f��h��[.� �
6��M�אa6B�2�����א���¹¥Kא�?MBE�א&Y6א£���� ♦C��K6�)�0.60�(������W6$א�h6��f6��

kA
TאM?א����Ï>��)�0.775377(.� �
KC�I��éK��K�¹: 

�f�?��.�Gא���g;��k��´אÏ
xא�·jA9>��h�Xא��µKB<א��M����·G��foK?א��k�W<א��ªY>א��
�aC8&א�אX��k��»£Y>א�Î��º¹K���¹��h���60�٪،M?��M�¥W��e�¤¹��95.�٪� �
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Y>א�� MBoK?א�� h�¹66���Basic Statistics�6א��Y�
Y6�Tא�2 Proportions�،�éKא���º¥אj$א�a�Y&א�YD;��²j	:� �

� �

قم بإدخال 
ت البيانا

الموضحة 
أمامك

  
 أنقر هنا

2( �g��³j��Y?���¥KE��xאOptions��،kA��KB��W�W��º¥אj��a�Y��YD;E	:� �

� �
º¥אj$א�a�Y&א�אX��k��:� �

)��(  M�K��k��Confidence level�:�f�£�M?א���M�¥£��)99(.� 
)��(  �k���£j�j&א�MBE?א�M�K��Test proportion �k��KB��KD�Ï��

�،��·��OE�£אY&א�.���Cא��.��³Y>א�¥Kא����¸�j�)Y>8א�(. 
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)� (  k��M�K��Alternative ��:Ïא��not equal�، OE��·��
�f@
�kA
�f�Wא���ªY>א�º¹K��t. 

)�£(  �g�g����¥KE��xא�_E7C�Use pooled estimate of p for 

test��،�£j�j&א�Ð=8א��^E�Tא�a�Y&א�k��§¹K&K��Y?Cא��µu��h�
¶K���E��xא�אX�¥K.� �

)�¸(  g��_=pא�OK �d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �

3( �g�_=pא�OK�،��k��i���W �X�K��K�Y�
kA�Session��א&�KCA8��W��
ME�Kא���PoK�Cא�:� �

� �
@óÏ@pbÄyý¾a@áçcpbu‹ƒ¾a@ñ‰Ïbã:� �

1. �MBE�)Z(M�j��:�א3 �
��،�M�K
�M>8��h@,��K��:�:MBE?.�?�Y��X¸�א�� �

¶ëþa@òÔí‹Ûa�:¶אW��	��M�K��k�M�Ï7&א�M��Cא��)�.(� � cp̂
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ME�Kא���·K�� �¶W��k�aEê�אj�Tאµ�	jא�����k³א��Y>א������¹�� Y>8א��º¹K
Y>8א��²u��ºY���MBE��º�.� �

3. � i��� KB�k��� µK�&א� éK$א� :� i��� `�u��66� )� WW���	א�	� ¶6�M��Cא���jA
�M�Ï7&א]�KC���OE�¥KE��xא�_E7C���KCB��W��Use pooled estimate 

of p for test�[�،·��¸KC<��אX���KDא�W��	��)�kא���k��é¹Tא�M�£K<&א�
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@üëc@Zµi@òÓýÈÛa@Þý‚@åß�]�P. Value[،��òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא���� �
)�Paired t �( 

�MBE�(z)M�j��אµKB��x�א3
P.value 

9.03 0.000 

�·��d�K��º¹K��P.Value��:MBE���U9��h6�א#µ¹W�א��Y>q�k�¹�ºj����h��f���
M�jC6<&א�1�٪�1[−�M?א���M�¥£��[�،g��h�¹�KC�I��א�ªY>א��^�Y��·G��foK?א��k�W<�
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�،Y>8א�� º¹K��� kA�?א�� i�j¹א�� ºY��א�� i�jא�� h�� f�� k�� ME�Tא� M���� .�� ³Y>א�
kA�?א��i�jא��k��ME�Tא�M����º¹K���t�ºY���M�אME�T��k�א�i�j�א����·I��éK��K�¹. 

 
@bîãbq@@@Z@òÔrÛa@ñÏ@Þý‚@åß�Confidence Interval:�� �

·��KC��`�u�: 
tא�¥K����h��.�Y�]���f@
�kA
�f�Wא���ªY>א��·��OEº¹K��t[.� �

�א���K¥�¹א�?MBE�א&Yא£� K��.<B�2א�k��.���Cא��.��³Y>A�)Y>8א�( ¥K��a?����Ï��
³Y>א��אXÓ�M?(א���0.285350�¹�0.487984(.� �

KC�I��éK��K�¹: 
��^�Y��·G��foK?א��k�W<א��ªY>א���ºY���M�אME�T��k��f��h�א�i�j�א����.��³Y>א�

�º¹K�א�،Y>8�e�¤¹��M�¥W��¹M?א�i�j�א���kA�?�99.٪ 
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�،)Z(.� �
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�:�ºX���k�e�K�א&a�Y�א$jא¥º�א �
)��(  ��¥KE��xא�fE:<���g�Use pooled estimate of p for 

test��a�Y&א�k��§¹K&K��Y?Cא��µu��h��£j�j&א�Ð=8א��^E�Tא

¶K��M�u��Xא��k>�à�k���¥KE��xא)�√.( 

)��(  � g�_=pא�OK� �XÓא��، k	K	Tא� º¥אj$א� a�Y&א� éא� �£j<A�
tא¥K���.� �

3( � g�_=pא�OK��،�k�� i��� W �X�K��Y�
kA��Session��K�א&� KCA8��W�
ME�Kא���PoK�Cא�:� �
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 أنقر هنا
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قم بإدخال 

البيانات الموضحة 
 أمامك

2 

2( g��¶j?��U�>��KE��xא¥�Options�kA��KB��W�W��º¥אj��a�Y��YD;E	:� �

� �
�k�TK��¶j?��،�º¥אj$א�a�Y&א�אX��k�:� �

)��(  k��M�K��Confidence level�f�£��M�¥£�M?א���99��، 
)��(  k�¹�M�K��Test proportion �f�£��Y>q. 
)� (  k��M�K��Alternative �Ïא��greater than� �·��OE�

�h��Î���f@
�kA
�f�Wא���ªY>א�. 
)�£(  g��_=pא�OK �A�d�K��.>j£��אé�א&a�Y�א$jא¥º�א� �
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3( g��_=pא�OK�،��K�Y��M�א&>q�k��i���W �Session��KCA8��W�
ME�Kא���PoK�Cא��kA
:� �

� �
Ša‹ÔÛa@ˆb¦g:� �

@üëc@Zµi@òÓýÈÛa@Þý‚@åß�]�P. Value[،��òíìäÈ¾a@ôìnßë�]α[: 

�PoK��¥Kא����)�Paired t ( 

�MBE�(z)M�j��אµKB��x�א3
P.value 

9.83 0.000 

MBE��·��d�K��º¹K�P.Value���U9��h6�א#µ¹W�א���Y>q�،��k�¹�ºj����h��f��
M�jC6<&א�1�٪�1[−�M?א���M�¥£��[�،foK?א��k�W<א��ªY>א��^�Y��KC�I��g��h�¹�·G��

�º¹K��� ¹��h��f���kA�?א�� i�j¹א��ºY���M�אME�T��k��f��h�א�i�j�א����.��³Y>א�
Y>8א�. 
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@bîãbq@@ZòÔrÛa@ñÏ@Þý‚@åß@��Confidence Interval:� 
·��KC��`�u�: 
♦ tא¥K���²Y��h���W¹א��]�Î���f@
�kA
�f�Wא���ªY>א��·��OE�

h�[.� �
♦ � �א&Yא£ MBE?¹¥א�Kא����.<B�2א�k��.���Cא��.��³Y>A�� K�)Y>8א��(

.���Cא�� .�� ³Y>A�� M?א��� �Ï>�� k�£Tא� W$א� h�� f���
)0.295163(.� �

KC�I��éK��K�¹: 
��M�אME�T��k��f��h�א�i�j�א���.��³Y>א��·G��foK?א��k�W<א��ªY>א���^�Y��ºY���
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2( �g�³j��Y?��¥KE��xא��Options��،kA��KB��W�W��º¥אj��a�Y��YD;E	:� �

� �
�:a�Y�א$jא¥º�،��¶j?�K+��kA��k��Xא�א& �

)��(  k��M�K��Confidence level��:f�£�M?א���M�¥£��)99(.� 
)��(  ��£j�j&א�MBE?א�M�K��k��Test proportion ���KB��KD�Ï��k

���.�א&Yא£�،�Cא��.��³Y>א��·��OE�¥Kא���j��¸)�0.10.( 
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)� (  �k�M�K�Alternative �Ïא��not equal�،��ªY>א��·��OE�
º¹K��t�f@
�kA
�f�Wא��.� 

òÃìzÜß:�� �
�aE:����t¥KE��xא�_E7C��Use pooled estimate of p for test�

���.�א&Yא£�Cא��.��³Y>א��·T¥K(¸א����10�(٪u��ºY���MBE�Y>8א��².�
�éK��K�¹−��i���K�Y
��·��d�	�KB�¹–�t��¶אW��	��h@,�WB�<��kא���M=E8א�

MBE���K���WC
�M�Ï7&א�M��Cא��kA
)�Z.(� �
)�£(  g��_=pא�OK �d�K��.�j<A£��אé�א&a�Y�א$jא¥º�א� �

3( � g�_=pא�OK�،��k�� i��� W �X�K��K�Y�
kA��Session��א&� KCA8��W�
ME�Kא���PoK�Cא�:� �

� �
E���K���)�KC�MB)�Z�(kA��KB�:� �
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Ša‹ÔÛa@ˆb¦g�: 
@üëc@Zµi@òÓýÈÛa@Þý‚@åß�]�P. Value[��،@òíìäÈ¾a@ôìnßë]α[: 

�PoK��¥Kא����� �
)Paired t �( 

�MBE�(z)M�j��אµKB��x�א3
P.value 

7.29 0.000 

·��d�K��º¹K�P.Value��MBE�U9��:��h�א#µ¹W�א�� k�¹�،Y>q�ºj����h��f���
M�jC6<&א�1�٪�1[−�M�¥£�M?א���[��،�^�Y��KC�I��g��h�¹�·G��foK?א��k�W<א��ªY>א�

º¹K���kA�?א��i�j¹א��ºY���M�אME�T��k��f��h�א�i�j�א����.��³Y>א��10. 

@bîãbq@@ZòÔrÛa@ñÏ@Þý‚@åß@��Confidence Interval:� 
·��KC��`�u�: 
♦ tא¥K����.�Y��h��]º¹K��t�f@
�kA
�f�Wא���ªY>א��·��OE�[.� �
���א���¹¥Kא�?MBE�א&Yא£� ♦Cא��.��³Y>A��K�.<B�2א�k��.)�0.10�(

³Y>א��אXÓ�M?א����Ï�� ¥K��a?�)�0.285350�¹�0.487984(.� �
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KC�I��éK��K�¹: 
��ºY���M�אME�T��k��f��h�א�i�j�א����.��³Y>א��·G��foK?א��k�W<א��ªY>א��^�Y�

º¹K���kA�?א��i�j¹א��10.� �
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Analysis Of Variance 
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Metric�)��·¦jא��f��–�µj:א��–�M�K��،�¹�])אÍ.......��אK�¥T¡�–�אME�K��x�–�א&
��º�Non- Metric���«Y7��·��·j@��Ð��]M�Ï��¹����Y��h�א&�=Ðא��א&��?MA��¹Wא

�­jCא��f���ME>q¹–�f�£j&א�–�ME
KB��xא�M�K$א�–�א�£K<א���......Íא[�.��L��¹

W£�א&�=Ðא��א&h�Kא����fEA!�kB���£W����MA?��.� �

Kא���� fEA!�kB��� W¹א�� Ð=��� MA?���א&�=Ðא��א& £W
� ·K�� ��I�h¤א 66��One – 

Way ANOVA �.�º¹K���MA?��
W£�א&�=Ðא��א&�·K��(¤�¹א�2�(�،�M�K$א�¸X��k�
kB���fEA!�h�Kא���� 6��Two – Way ANOVA�.��א�Ð=�&א� £W
� ·K�� ¤�¹א
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º¹K��� MA?���N�(א& (،� h�Kא���� fEA!� kB��� M�K$א� ¸X�� k��� 6�N – Way 

ANOVA�. 
 

üaŠbjn‚ÉibÛa@@ @
g@óÏ@åíbjnÛa@ÝîÜ¥@‡yaë@êb¤@ @

One – Way ANOVA� �

‡yaë@êb¤g@óÏ@åíbjnÛa@ÝîÜ¥@bèîÏ@â‡ƒní@ónÛa@pübzÜÛ@òÜrßc�:� �


K�WC��W�Y�א&?M�¥K��.�א£א��א�:�u��k����Y��h��.�<�K6��k6���ºW6�א&j6א£�����������������  ))11
�������²u����´KC��f��kC<+�،��¥Y?&א)��M�jC<��³¹Y��¹��(�����k6���u:א��ºj����.�

6��ºj�א�:�u6��¹��K6�¥£�א�:�u6�����������`�t����]�X�.¸�א#�K<�K��¶�t�؟������·��KC
�،a�Kא���Ð=�&א�f�11�M>A���].�f�א&�=Ð�א&��?¹fא#�K<�K�א& �

22((  ���������������K;�Kâ�h��M;�Kâ�h��Y����k��µj�Wא��_	j���.��M�¥K?&א�W�Y��KC��¤א��א¹
£Y��k6��¸X6�����h�6�א�i�j�א�?�،kA�kC<+��f��´KC����²u��k���j	_�f�£�א�<����������

`6�t��K6C��·���j	6_�א�f�W6�f6�,�א&Ð=�6�א��a�K6،����������������[�.א�K;�K3��¶�t�؟�����
f?���].¹א�K;�K3�f�1�א&�=Ð�א& �

�Þbrß�[24]� �
��M66	א¥£�N66�Y��AB.66��M66�¥K?)�4�(66
�_66	j���O66E��h66��א�¥KE�£W���j66א­��h66�א�66

kA��KB��PoK�Cא��N�K@��،��Wא�jא��M
K��:א�@Ï�jAEא��א��k��KD<:?��f�	�¥KE��k�א� �
� �
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Mercedes� �BMW Cetrion� �Fiat 

150� �150� �110� �90� �

140� �130� �140� �105� �

160� �145� �150� �85� �

130� �120� �100� �75� �

140� �150� �130� �95� �

120� �130� �135� �100� �

135� �120� �120� �110� �

lìÜ¾a:� �

��M	א¥£���£j�¹�ºW�����.��ºjC<��³Y�����M
Y��KE¥א�����j	_�א�AM<�¥Tא�WC
�،��M?��M�¥£��
�.؟�٪��95 �

33((  @@@@@@@@@@@¤g@óÏ@åíbjnÛa@ÝîÜ¥@òÛby@óÏ@òîöb—ya@ë‹ÐÛa@ÝØ’@@‡yaë@êb)�:���dE�:��K6�
éK$א�µK�&א�kA
:( 

�k�W<א��ªY>א�)�H0�:(����������א�¥KE��·��¹���(�אM6<�¥T�t��W�j����²u��ºj6C<��6.�א�6
������h66���¥KE66	�f66��K66D<:?��k66א���א�Ï�j66AE@א��£W66
�_66	j��

º¹K����M<�¥Tא�א�¥KE��).א� �
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f�Wא���ªY>א�)�H1�:(�א�¥KE���j	_��¹��·�(�אM<�¥T��W�j����²u��ºjC<��.�א�

����������M<�¥Tא�א�¥KE�W£�א�@Ï�jAEא��א��k��KD<:?��f�	�¥KE��h��א�

º¹K���.(� �
‹‚c@ÝØ“i@òîöb—ya@ë‹ÐÛa 

µµµµ 43210 : ===H  
H1: M�¹K����Ð���K:	j�&א�h��f�Tא�kA
�.C�� 

 @pbãbîjÛa@Þb‚†g:�����������������j6��K6B��،f?��6��£j6B
�k6��M6CE
�f���K�KE��µK�£��g���
éKא���f@7�K��Upj�: 

 

 ©apaì:� �
1( Uא���MBoK��Stat�� ،oK?א�� h�¹66>א�� MB6
Y6ME�66��ANOVA���6אYY66�Tא��

One-Way (Unstacked)�،�éKא���f@7�K��Upj��j��KB�:� �

 243



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

ßb©a@Ý—ÐÛa@ @

 

� �
òÃìzÜß:� �


MCE�،��K�Ï�One-Way (Unstacked)�אY�T��W?�א�f���K�KE��µK�£��)�i�T
f?���� £jB
� k�� .K���� M�K�� k�� _?�� h�£jB
� k�� �K�KEא��� µK�£�]��K�KE�� OEÞ

�ME�Kא���MCE<א���K�KE��g��é¹Tא�MCE<א��...�אX@�¹£jB
�k�،�MCE
�f@��MqK%א�א£j�T¹א�
Y���£jB
�k�[	�KC��C��K¥�Y�Tא�:� �

�Stat > ANOVA > One-way 

2( � W<��� ·�³j�� Y?C�One-Way (Unstacked)�� ،�a�Y&א� YD;�� ²j	
�º¥אj$אtא�אXÓ�k	K	Tא¥K����،�&אéKא���f@7�K��Upj:� �
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� �
�³j��Y?���g�¥KE��xא�Comparisons�،éKא���º¥אj$א�a�Y&א�YD;��²j	�:� �

 المتغيرات الأربعة انقل
 الى هذا المربع

نكتب هنا درجة الثقة  3
المطلوبة

2
 هنا بالماوسأنقر1

 مرة واحدة

� �
pbÄyýß:� �
)��(  � hB9��� º¥אj$א� a�Y&א� �א���X�¥Kא �א&�>W£�א� �K�¥K?&א�

multiple comparison test �� kא��� k�� ¶W�����W�W!
�²u����´KC��·G��f�Wא���ªY>א��µj���M�K��k��²u��xא�¥W8�

.C���.��ºjC<��K:	j�&א�h��f�Tא�kA
��.� �
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)��(  tא� ¸X�� kB��� ·KE�Tא� ^<�� k�¥Kא������tK¥K����א�
M�W<א��Post- Hoc Tests �.�� �

 .א��א¹¥K���M<�¥Tא�W��¹����Y��h�אt�א�KCC@,Ï�א·�  ) �(
)�£(  �éK$א�µK�&א�k�¹�:�²j	��k>�@�¥K���K�Fisher�_?��،��Y?C��אX�

tא�אX��¶K��¥K����،�M�j�A��a�:��j&א�g�Yא��·�tא�¶K���£j¥K����
�M?א����Ï���K���g���iEA
��KC��ºXא��M�jC<&א�ºj����h
��¥K�
�j�

�KCE<א��h��.�¹¦�f��k:	j���.��³Y>A���MEpאÏ�xא�MBE?¹א��،
� k�5٪�.�t� M�jC<&א� ºj���� ·j@�� ·�� «Ï7�� t¹¥K����fEA!�
h�Kא����ANOVA��،��©K%א�M�jC<&א�ºj����i�>��j�¥K���Kא��
�K�¥K?&א��·��h@,�f��،�£W<�&א�·j@��M��¥�L���²u����´KC�
O�Kא��. 

3( �g�_=pא�OK��،�º¥אj$א�a�Y&א�éא��£j<A�k	K	Tא.�� �

4( _=pא�OK�،�tא�אX��PoK���·��W ¥K����k���X�K��K�Y� Session��א&
��،BE�?��h@,KD�éא��.E	K	��.B��kA��KB�:� �

 µ¹Tא�g��.א���h�K�fEA!�g9�¥K���K�א�PoK�C�א%MqK��:�א�? �
 k�Kא���g��.�א&?�K�¥K�א&�>�£W��g9���PoK�:א�? �

@üëc@Z@wöbnãŠbjn‚aåíbjnÛa@ÝîÜ¥@�ANOVA:�� �
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1 

2

  
  
3  
 

� �
õauc@òqýq@¶a@áÔÛa@a‰ç@óÏ@wöbnäÛa@áîÔm@åØºZ@ 

Þëþa@õ§a�:h�Kא����fEA!�µ¹W��ANOVA Table 
õ§a�óãbrÛa�:�ME�Tא�[E�K?&א�hB9��:� �

S�:�²אYäxא�h
��¥K�
�k���¹�،�´Ï7&א�º¥KE<&א�gkA��KB��i�K���� �

( ) ( ) ( ) ( )
( ) knnnn

nnnn
S ssss

−+++

−+−+−+−
=

4321

2

44
2

33
2

22
2

11 1111 �

OE�:� �
�:h�K���MCE<א��é¹Tא.� � s2

1

s2

2

s2

3

�:h�K���MCE<א��ME�Kא��.� �
�:�h�K���MCE<א��M��Kא��.� �
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�:M<א�Yא��MCE<א��h�K��.� � s2

4

1n�:�g���MCE<א��é¹Tא��)£W
�é¹Tא�MCE<א��k��א�W�K7&א.(� �
2n�:�ME�Kא���MCE<א��g���)ME�Kא���MCE<א��k��א�W�K7&א�£W
.(� �
3n

4n

��:�M��Kא���MCE<א��g���)M��Kא���MCE<א��k��א�W�K7&א�£W
.(� �
��:�M<א�Yא��MCE<א��g���)M<א�Yא��MCE<א��k��א�W�K7&א�£W
(.� �

k��:�KCE<א��£W
.� �

R – Sq��:�W�W��i�K��KB��f�K<�kA�א����g��¹�،:� �

%557.64100
13481
8703

100

=×=

×=−
TotalSS
FactorSSSqR

�

R – Sq (adj)�:�kA��KB��i�K���g���،�µW<&א�W�W��:�>f�K�א�� �

%14.60100
27

13481
1991

1001)(

=×
⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−=

×
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−=−

TotalDF
TotalSS

ErrorMSadjSqR

�

A�M�j��:������^<��´KC��W"�W�����.��³¹Y>א��K�K��א�M�¹WE�¹א�PoK�C�א��k�f86ä���א$
�P�K�Îא��h��KDEA
�³¹Y>א��¸X�¹�،ME��Y?��·j@�.� �

õ§a�sÛbrÛa�:M�uא����KCE<א��h��MCE
�f@��ME�Kא���[E�K?&א�hB9��:� �
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W£�א&W�K7א�� •)N:�(� �
• �k�K��)�Mean(א�j	_�א$ �
• �º¥KE<&א�א²Yäxא)StDev( �� �
• �Ï��M?א���M�¥£�WC
�aB��BA��k�K��א��?M��jA	_�א$

�M�jA:&א� �
ÕîÜÈnÛaë@wöbnäÛa@Íí‹Ðm@: 

�µ¹W�W¹א��¸K"א�k��h�Kא����fEA!� �
ANOVA� �

� �

�¥W8�
h�Kא���� �

Source

��K�¥£
M�Y$א� �
DF 

�­jBá
�K<�Y&א� �
SS 

�_	j��
�K<�Y&א 
MS� �

�MBE�)²�(
M�j��א3 �

µKB��xא 
P.value� �

�L���
fא�j<א�� �3� �8703� �2901� �14.57� �0.000� �

�L���
G:%א� �24� �4779� �199� �× × 

éKêxא� �27� �13481� �×� �× × 

d�K��º¹K�Y>q�P.Value��·��MBE�U9��:��h�א#µ¹W�א����k�¹�،f��ºj����h���
M�jC<&א�5� ]�٪�1−�M�¥£�M?א��� [�� ،� KC�I�� éK��K�¹^�Y�k�W<א��ªY>א���f�?�¹�

f�Wא���ªY>א���foK?א��·G��´KC��.��ºjC<��²u����א�¥KE��¹��·��(�אj��M<�¥Tא­�א�

W£�א�@Ï�jAEא��_	j��h���¥KE	�f��KD<:?��kא�����א�¥KE��Ð�º¹K��אM<�¥Tא����،
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�Ð�� KBÓ� M
Y��א� _	j��� M<�¥Tא� �א��KE¥א� h�� f�Tא� kA
� .C��� ´KC�� éK��K�¹
º¹K���.(� �

@bîãbq@Z@wöbnãŠbjn‚a@ñ†‡Èn¾a@pbãŠbÔ¾a@  �Multiple Comparison Test�� �
��g�D�C�PoK�¥Kא�����£W<�&א��K�¥K?&א��K�WC
Upj����PoK�¥Kא�����h�Kא����fEA!£j�¹�

� ،�K:	j�&א� h�� f�Tא� kA
� .C��� .�� ºjC<�� ²u���� e�¤¹�אX�� ¥W8�� M�Y<&
²u��xא.� �
� �

��£W<�&א��K�¥K?&א�M�K��k��MEoK8�xא�ª¹Y>א�:� �
k�W<א��ªY>א�)�H0(�:�Ð��.�CE<א��k:	j���.��³Y>א��ºjC<�)Y>q�º¹K��.(� �

f�Wא���ªY>א�)H1(�:�ºjC<��.�CE<א��k:	j���.��³Y>א�)Y>8א��º¹K��t(.� �

C<+�،�KCE<א��h��.�¹¦�f@��M��C�K��e�¤¹k.��g���M�¥K?&א�·��:�� �
)��(  MCE<א��é¹Tא)��¥KE��).BMW�א���¥KE�)�א��ME�K�א�>MCE���Mercedes(a�א� �
)��(  MCE<א��é¹Tא�)�¥KE��Mercedes�א� (a��E<א�MC�M��Kא��)��¥KE��א�

Cetrion.(� �
)� (  �é¹Tא�MCE<א�)�¥KE��.)Fiat�א���¥KE�a�)�א�>MCE�א�Yא�>(M�Mercedes�א� �
)�£(  MCE<א��ME�Kא���� )�¥KE��א� �BMW� (a��MCE<א��M��Kא��� )���¥KE�א�

Cetrion(.� �
)�¸(  MCE<א��ME�Kא����)�¥KE��.)Fiat�א��)�¥KE�א�Yא�>M�א�>MCE��(a�BMW��א� �
)�¹(  MCE<א��M��Kא����)�¥KE��).Fiat�א���¥KE�)א�Yא�>M�א�>MCE��(a�Cetrion�א� �

Ša‹ÔÛa@ˆb¦g:� �
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WB�<��¥Kא����Fisher�� MEoK8�xא�ª¹Y>א�� ·G7�� �א�?Yא¥ ¤Kà�� k�� kA
�M?א��� �Ï�
�M?א���ºW��.��a?��Y>8א��·K��א¤��OEÞ�،.�CE<א��k:	j���.��³Y>A��)�Î���º�

kA
Tא�W$א�h��f��¹�k�£Tא�W$א�h�(>א��f�?��KC�I��k�W<א��ªYUE�q�[@<¹א��،.�� �

@wöbnã@|šìí@¶bnÛa@ÝØ“ÛaëŠbjn‚a@Fisher@pbu‹ƒ¾a@ñ‰Ïbã@óÏ:�� �

� �

1 

2

3

¶a@wöbnäÛa@áîÔm@åØº)�3�(õauc:� �
Þëþa@õ§a�:�¥KE��אºY�T�א��M�u�¹א��KE¥א�)�Mercedes���Ï�א��?M��³Y>A��.�א�

)BMW�،�Cetrion�،�Fiat(�.� �
óãbrÛa@õ§a�:.��³Y>A��M?א����Ï���¥KE��،�Cetrion�f�¹��h�א��،�¥KE��BMW�א�

�¥KE� �.Fiat��¹א�
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sÛbrÛa@õ§a:�¥KE�  �.Fiat�¹א���¥KE�Cetrion����Ï�א��?M��³Y>A��.�א�

wöbnäÛa@Íí‹Ðm:� �

³Y>A��M?א����Ï�� �
�£W<�&א��K�¥K?&א� ��W$א

k�£Tא� �
�W$א
kA
Tא� �

�א�?Yא¥ �

�¥KE��BMW��א���¥KE�¹�Mercedes�א� �19.85�−� �11.28+�� �Ð�ºjC<��� �
�¥KE��Cetrion�א���¥KE�¹�Mercedes�א� �28.42�−� �2.71+�� �Ð�ºjC<��� �

�¥KE��Fiat�א���¥KE�¹�Mercedes�א� �60.57�−� �29.43�−� �ºjC<�� �
�¥KE��Cetrion�K�¥א��E��BMW¹��א� �24.14�−� �7.00+�� �Ð�ºjC<��� �

�¥KE��Fiat�א���¥KE�¹�BMW��א� �56.28�−� �25.15�−� �ºjC<�� �
�¥KE��KE¥�א�¹�Cetrion�א��Fiat� �47.71�−� �16.58�−� �ºjC<�� �

�h��U9א��d�K��:#µ¹W�א� �

�¥KE�>kC��·���K�KE��X¸�א�>MCE��k�א&��M�j�+�،� Fiat��·��W8¥�א²u��x��k�א�
h�Kא����fEA!�k��M�jC<&א�h
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�¶W����L��­j�א���¥KE�­j�¹�א��h�ZC�א&��،��Wא�jא��M
K��:�k�א� �
� �

·KE�� �Mercedes� �BMW Cetrion� �Fiat 

�h�ZC�80� �150� �150� �110� �90� �
�h�ZC�90� �140� �130� �140� �105� �
�h�ZC�96� �160� �145� �150� �85� �

lìÜ¾a:� �
jC<��³Y��´KC��f��M	א¥£.��ºM
Y��:�����j	_�א� �

)��(  L���­j��¥KE��.�א� �
)��(  L���­j��h�ZCא���.��e�¤¹M?��M�¥£�WC
�.؟��٪��95� �

µçb¤g@óÏ@åíbjnÛa@ÝîÜ¥@òÛby@óÏ@òîöb—ya@ë‹ÐÛa@ÝØ’�:� �
♦ ÒìÐ—ÜÛ@òjäÛbi:� �

k�W<א��ªY>א�)�H0(�:ºjC<��Ð���¥KE�
M�א�Y	�kA
�h�ZCא���­j��Ð�G�.� �
f�Wא���ªY>א�)H1:(��ZCא���­j��Ð�G�ºjC<���¥KE�
M�א�Y	�kA
�h.� �

♦ ñ‡àÇÿÛ@òjäÛbi�:� �
k�W<א��ªY>א�)�H0(�:ºjC<��Ð���¥KE�
M�א�Y	�kA
��¥KE��.�Ð�G��­j�א� �

 253



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

ßb©a@Ý—ÐÛa@ @
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1( �K�KEא���µK�£�:� �

� �
�WB
Tא�k���£j�j&א�¶K�¥xא]�Column �،�Row[���h
��¥K�
�k�£j���W�K7��f��

£jB<¹א��c8א��k��.M	£K� W���KD�א�>jB£�א��k�K�¹א�c8�(�145�u�B�)¼�א&�W�K7�א�
O�Kא��.�� �

�Tא�Læ¹k�C��:h�ZCא���­j��f�1�²j>8¹א��،��¥KE�
�WB�f�1��­j�א�Tא�·�. 

2( Uא���MBoK��Stat��،h�¹�MBoK?א��ME
Y>א��66��ANOVA�Ï���Y�Tא�Two-
Way�،אj$א�a�Y&א�YD;��²j	�tא�אXÓ�k	K	Tא�º¥¥K����Upj��j��KB��،�

éKא���f@7�K�:� �
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3( � g�_=pא�OK،��tא� ��Xא PoK��� YD;�� ²j	¥K���� k���X�K��K�Y���א&

Session�éKא���f@7�K��Upj��j��KB��:� �

� �
� `�u�� fא�j<א�� koKC�� h�Kא���� fEA!� µ¹W�� h�� :MBE�� ·��P.Value�M��C�K��
²j>8A�)�Row�(º¹K���0.645�)��º�64.5��(٪M�jC<&א�ºj����h��Î���k�¹�

5� ٪� ،ºjC<�� Ð�� h�ZCא��� ­j�� Ð�G�� ·G�� k�W<א��ªY>א�� f�?�� éK��K�¹.�MBE�� K���
P.Value��WB
w��M��C�K�)�Column( �º¹K���0.013�)��º�1.3�(٪��k�¹
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� M�jC<&א�ºj����h��f��5�٪�،�éK��K�¹��ªY>א��f�?�¹�k�W<א��ªY=א��^�Y�� KC�I�
·G��foK?א��f�Wא��ºjC<���¥KE��.��Ð�G��­Z�א� �

@‰îÐänÛ@ô‹‚c@òÔí‹ Šbjn‚aµçb¤g@óÏ@åíbjnÛa@ÝîÜ¥@:� �
paì©a:� �

1( MBoK�� Uא���Stat�h�¹�MBoK?א��ME
Y>א��66��ANOVA�Ï���Y66�Tא�
Balanced ANOVA،tא�אXÓ�k	K	Tא�º¥אj$א�a�Y&א�YD;��²j	�¥K����

éKא���f@7�K��Upj��j��KB��،:� �

 
�º¥אj$א�a�Y&א�k�k�Tא�fB
�)�،e�K���ºXא�:� �
)��(  k��M�K�� Responses�:Ð=�&א�µK�£��)�Response.� 
)��(  k�¹�M�K��Model:�Ð=�&א� µK�£�� )�Row�g��Ð=�&א�

Column.� �
2( �g�_=pא�ok،��K�Y��M�א&>q�k��ME�Kא���PoK�Cא��kA
�f8�C	�:� �
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Šbjn‚üaòîàÜÈßýÛa@pa@ @

Non - Parametric Tests 

òß‡ÔßZ@ @

�Î�<�¥K���tא�MEBA<�uא��א�l�u��f�Wא���¥K����MEBA<&א�א�í�«Y
�Yא�j��¶W
�M�K��
�«¹Y
�h��Y����¹�¥K���tאkBA<&א�]O�Kא���f8>א��k��KDEא���¥K
xא�d�K��.�]�א� �

@ÊaìãcŠbjn‚üa@òîàÜÈßýÛa@paÛaí@‹Ïì@bçÛa@wßbã‹i�Minitab�:� �
1. �¥Kא�����¥K
xא��1-sample sign test.� 

2. �¥Kא���h��j@�¹��1-sample Wilcoxon.� 

3. �¥Kא����·K��–��kC��¹�Mann-Whitney test�.� 

4. �¥Kא����µK@	Y��−[¹א���Kruskal-Wallis test.� 

5. �¥Kא����Mood's median test.� 

6. �¥Kא���·K�W�Y���Friedman test.� 

7. �¥Kא���ºY���MEBA<�t�א�: 

��−  ¥K¥¹א�א���Wא���Runs Tests.� 

��−  ¥Kא���µu?�	xא�: 

i. ¥Kא���K��2�].[ Test2χ

ii. ¥Kא���Y7E���]Fisher Test.[ 

Šbjn‚üaÞëþa@@ @
Šbjn‚añ‡yaë@òäîÇ@òÛby@óÏ@ñŠb’a@@ @

1-sample sign Test� �
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1( �W<��אX�¥K���tא��j�¥K���tא�א��kBA<�uא��f�W�u�¥K���MEBA<&א�א��ME�Kא��:� �
)��(  ¥Kא����1-sample Z .�� �
)��(  ¥Kא����1 -sample t-tests.�� �

2( oK8�xא�ª¹Y>6א�� ME��k�6� M�K1-sample sign test� ،�� ·j@��µj�
�M�jD2א�aB�2א�MBA<�M��]�OE�M�k���aB�2א�_E	¹Median�[�،í�

�·��.�¥K1א���-sample Z �،�¹¥Kא����1 -sample t-tests�·j@��
µj��ª¹Y>א2א��MBA<���M�jD2א�aB�)µ(�]OE��)µ�(�k�K�א�j	_�א$
aB��BA��Mean[.� �

Þbrß�[1]� �
�ºW�� µj��º�Yא�� ­u:�	x� M	א¥£�k��Ð�G��k�� ME�u
xא��uB$א��K�7א�� ME
j�
�MCE
��h���u�א#�K<�K�א&M�Y8�M�j@�)11(��h�j:ß¥���א·K�£x�،��N�K@��¥א��

)�¹�Y@E��§KE?&�K?�(kA��KB�:� �

5� �4� �4� �3� �2� �1� �

3� �4� �2� �1� �2� �×� �

�¶W����)�:�?§KE��a�)�Y@E�א�>gA��i�G�¼K?�¹�KE?&§�א�K�K"x�א& �
�g�Y5(א��:�א¼)W��¶K��kC<�.� �
�g�Y4(א��:(¶K��kC<�.� �
g�Y3(א��:(W�Kâ�kC<�.� �
�g�Y2(א��:(¶K��Ð��kC<�.� �
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�¶K��Ð��kC<�.� �
lìÜ¾a:� �
¥Kא���� ·G�� foK?א�� ªY>א���Ð�G�� µj�� M�Y8&א� �K<�K#א� k�� �u:א�� ��¥א� _E	¹

��K�7א�� ME
j��k�� ME�u
xא��uB$א� ·j@�� ،� ·K�£xא� �¥j:ßº¹K��� ¹�� h��f���
)3(�WC
�e�¤¹�،M�¥£�M?��99�٪�؟.� �

òîöb—ya@ë‹ÐÛa: 
�k�W<א��ªY>א�)H0�:�(·��µj��M�Y8&א��K<�K#א�k���u:א��א�¥��_E	¹���uB$א�Ð�G�

º¹K���¹��h��f����K�7א��ME
j��k��ME�u
x(א�3.(� �

�f�Wא���ªY>א�)H1�:�(���uB$א�Ð�G��µj��M�Y8&א��K<�K#א�k���u:א��א�¥��_E	¹�·
h��Î����K�7א��ME
j��k��ME�u
x(א�3.(� �

�f@7��M?�K� :�h@,�Y�M�KEq�א�<ª¹Y�א�
3:0 ≤MH  
3:1 >MH �

paì©a:� �
1( �K�KEא���µK�£��:kA��KB��،W¹א��£jB
�k��M?�K��:��g��µK�£�א���K�KE�א� �
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� �
2( �MBoK��Uא��Stat��،h�¹�MBoK?א��ME
Y>א�� 66��Nonparametrics�Ïא��

Y�Tא�1-Sample Sign�،�éKא���f@7�K��Upj��j��KB�:� �

� �
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3( éKא���º¥אj$א�a�Y&א�YD;��²j	:� �

� �

 C1أنقل المتغير 
 الى هذا المربع

1

4
 شكل العلاقة اخترثم 

 الفرض البديلحسب

3 
ثم قم بإدخال القيمة 

هااختبارالمراد

أنقر هنا 
 بالماوس

2

4( � gא�� _=pOK� ،�PoK��� ·�� W � �א¥K���t��Xא k���X�K�&א����K�Y��KB
kA�:� �

� �

2

1

pbu‹ƒ¾a@òzÐ–@pbãìØß�:� �

 265



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

‘†bÛa@Ý—ÐÛa@ @

 

�µ¹Tא��Z#א�:�g	��hB9��¥K���tא�א£Y&א�ª¹Y>א��f@
¹�،�¶W����.�Kא���K¥�א& �
�k�Kא����Z#א�:ME�Kא����K�KEא���hB9��:� �

)��(  N�:�£W
�º¹K�(،���g�א�>MCE(א&W�K7א����11(.(� �
)��(  Below� �א��: �א&W�K7א� ¹�� gE?א�� £W
E?א�� h�� f��� ·j@�� k&א� MB6�£אY

¥Kא���� K�]»��h��f���·j@��kא���א�W�K7&א� £W
�)3[(�º¹K���k�¹�،�
�.��W�K7א�)5( �

)� (  Equal�:
6�K7&א� ¹�� gE?א�� £W6E?א��º¹K���kא���א�W�£אY&א� MB¥Kא����K�
� º¹K��� ·j@�� kא��� �א&W�K7א� £W
� º�)3� [(� º¹K��� k�¹� ،)2(�

�.�W�K7א� �
)�£(  Above� :
�א&6 ¹�� gE?א�� £W� ·j@�� kא���א�W�K7Î��E?א�� h���£אY&א� MB

¥Kא���� K�]�h��Î���·j@��kא���א�W�K7&א�£W
�º�)3[� (º¹K���k�¹�،�
)4(�W�K7א��.� �

)�¸(  P�:�MBE�P.value�W �KC�¹�،���º¹K���KD�)0.7461�.(� �
)�¹(  Median�:M	א¥Wא��fâ�MCE<א��_E	¹�MBE�،�º¹K���k�¹�)3(.� �

Ša‹ÔÛa@ˆb¦g:� �
�:��k�א#µ¹W�א��KéK¥אg�����t��b�Y>���PoK��Xא� �

g���MCE<א�� �
N� �

_E	¹�MCE<א� 
Median� �

µKB��tא� �
P.Value 

11� �3� �0.7461� �

·��d�K��:��U9��h�אµ¹W6#�א� �

 266



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîàÜÈßýÛa@paŠbjn‚üa 
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)1(٪� ·G�� k�W<א�� ªY>א�� f�?�� KC�I�� éK��K�¹� ،��K<�K#א� k�� �u:א�� ��¥א� _E	¹

ME�א��K�7��h��Y:�א·K�£x����f��h��¹�א&8j��k��ME�u
xא��uB$א�Ð�G��µj��M�Y

�º¹K��)3.�(� �
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d�K��:�א�<ª¹Y�א��ME�Kא���K¥א&:�jA�:���k�א&�µK�א� �

3:0 =MH  
3:1 ≠MH  

�M?��M�¥£�WC
�e�¤¹�99��٪�؟�.� �

paì©a:� �

1( ��K�KEא���µK�£�–d�	�KB��.�� �
2( � MBoK�� Uא��Stat� 66�� ME
Y>א�� MBoK?א�� h�¹�NonparametricsÏא���

Y�Tא�1-Sample SignéKא���º¥אj$א�a�Y&א�KC��YD;��²j	�،�:� �
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 C1أنقل المتغير 
 الى هذا المربع

1

ثم اختر شكل العلاقة 4
 حسب الفرض البديل

ثم قم بإدخال القيمة 
 هااختبارالمراد

3

أنقر هنا 
 بالماوس

2

3( � _=p� g�OK� ��Xא PoK��� ·�� W � ،�¥K���tא� k���X�K���K�Y���KB�א&
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��>g��MCE�א �
N 

MCE<א��_E	¹� �
Median 

µKB��tא� �
P.Value 

11 3 1 

�·��d�K��º¹K�MBE�P.Value�:���U9��h�א#µ¹W�א���1�)��º�100�(٪��k�¹Î���
�M�jC<&א�ºj����h�)1(٪�KC�I��éK��K�¹�،f�?���u:א��א�¥��_E	¹�·G��k�W<א��ªY>א��

ME
j�� k�� ME�u
xא��uB$א� Ð�G�� µj�� M�Y8&א��K<�K#א� k��Y:�� h���K�7א��
�º¹K����·K�£x3(א.�(� �

� �

aŠbjn‚ü@ïãbrÛa@ @
Šbjn‚añ‡yaë@òäîÇ@òÛby@óÏ@æì×ìØÛë@@ @

1-sample Wilcoxon Test� �
 

@pbÄyýßZ@ @

،�]sample sign test-1[�א��d�K�א¥K���t��i��[>��oK8[�אX�¥K���tא� )1
�Î�<��OE�¥Kא����f�W��kBA<�t�u�¥K����MEBA<&א�א�ME�Kא��: 

)��(  ��¥Kא����1-sample Z .� 

)��( ��¥Kא����1 -sample t-tests. 

2( �·��KB�MEoK8�xא�ª¹Y>א���¥¹W��M�jD2א�aB�2א�MBA<��µj�M)��OE�M�
�aB�2א�_E	¹�k�Median(�.�� 

3( ·KE�Tא� ^<�� k��� kA
� dA:��66� ��אX¥K���tא "¥Kא����
x6א�L�Y¹א�� �¥K
�6·j��j@�j�1-sample Wilcoxon signed rank test. 
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º£אjא���jC��� µj��¶K;�

�u:א��£K!���K����MEA@�K���،��Y@E��§KE?&�K?�¹kA��KB��:� �
� �

4� �2� �1� �4� �2� �3� �

2� �2� �4� �4� �5� �3� �

�¶W����)�:�?§KE��a�)�Y@E�א�>gA��i�G�¼K?�¹�KE?&§�א�K�K"x�א& �
�g�Y5(א��:�(¼K�K1�dא�j��kC<�.� �
�g�Y4(א�(�:dא�j��kC<�.� �
g�Y3(א��:(W�Kâ�kC<�.� �
�g�Y2(א��:(dא�j��Ð��kC<�.� �
�g�Y1(א��:�³)u�xא�kA
�dא�j��Ð��kC<�.� �

lìÜ¾a:� �
¥Kא����_E	¹�·���א�¥zא�MEA@א��k��º¹K��)5�(�M?��M�¥W�98�٪�،�¶אW��	I�¥Kא����

��·j��j@�¹�M��Y¹א���¥K
x1א-sample Wilcoxon�.� �

paì©a:�� �
öb—ya@ë‹ÐÛaòî: 

� k�W<א�� ªY>א�)H0� :� (�� k�� �u:א�� ��¥א� _E	¹� ·��jC�� M<�KÝ� �¥Kא���� MEA���
��MEA@�Kא�jא£« �u:א�� £K!�� �K����� ¶K;C�� M��C�K���
�º¹K��)5.�(� �
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�f�Wא���ªY>א�)H1�:�(��k���u:א��א�¥��_E	¹�·�º£אjא���jC��M<�KÝ��¥Kא����MEA�
MEA@�K���u:א��£K!���K�����¶K;C��M��C�K���t��º¹K)5.(� �

�f@7��M?�K��:�h@,�Y�M�KEq�א�<ª¹Y�א� �
5:0 =MH  
5:1 ≠MH  

paì©a� �
1( �K�KEא���µK�£��:kA��KB��،W¹א��£jB
�k��M?�K��:��g��µK�£�א���K�KE�א� �

� �
2( �MBoK��Uא��Stat��،ME
Y>א��MBoK?א��h�¹�66��Nonparametrics�Ïא��

Y�Tא�1-sample Wilcoxon�� ،	�º¥אj$א� a�Y&א� KC�� YD;�� ²j
éKא��: � �
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� �
3( � _=p�� g�OK� ��Xא PoK��� ·�� W �،�¥K���tא�k���X�K�&א���K�Y��KB�

kA�: 

 C1أنقل المتغير 
  بعالى هذا المر

1

ثم اختر شكل العلاقة 4
 حسب الفرض البديل

ثم قم بإدخال القيمة 
 المراد اختبارها

3

أنقر هنا 
 بالماوس

2

� �

Ša‹ÔÛa@ˆb¦g:� �
�:��k�א#µ¹W�א��éKאg��¥K���t��b�Y>���PoK��Xא� �

� �
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�PoK��¥Kא����·j��j@�j��L�Y¹א���¥K
xא� �

MCE<א��g��� �
N 

MCE<א��_E	¹� �
Median 

�koK8��¥K���tא�
Wilcoxon 
Statistic� �

µKB��tא� �
P.Value 

11 3 0� �0.004 

�d�K��º¹K�·�P.Value��MBE�:���U9��h�א#µ¹W�א���0.004�)��º�0.4�(٪��k�¹
f���M�jC<&א�ºj����h��)2�(٪�KC�I��éK��K�¹�،^�Y��·G��k�W<א��ªY>א���א�¥��_E	¹

�K�����¶K;C��M��C�K��º£אjא���jC��M<�KÝ��¥Kא����MEA��k���u:א���u:א��£K!��
�º¹K���MEA@�K�)5.(� �

Þbrß�[4]:� �
ÕibÛa@Þbr¾a@óÏ�:��jA:&א¥Kא���ME�Kא���ª¹Y>א��:� �

4:0 ≥MH  

4:1 <MH �
M?��M�¥£�WC
�e�¤¹�95٪�؟.� �

paì©a:� �
1( � MBoK�� Uא��Stat�h�¹�MBoK?א��ME
Y>א�� 66��Nonparametrics��Ïא��

Y6�Tא��1-sample Wilcoxon�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	:� �
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� �

 C1أنقل المتغير 
  الى هذا المربع

1

ثم اختر شكل العلاقة 4
 حسب الفرض البديل

ثم قم بإدخال القيمة 
 هااختبارالمراد

3

أنقر هنا 
 بالماوس

2

2( � _=p�� g�OK� ��Xא PoK��� ·�� W �،�¥K���tא�k���X�K�&א���K�Y��KB�
kA�: 

� �

Ša‹ÔÛa@ˆb¦g: 
 :��k�א#µ¹W�א��éKאg��¥K���t��b�Y>���PoK��Xא�
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MCE<א��g��� �
N 

MCE<א��_E	¹� �
Median 

�koK8��
¥K���tא�

Wilcoxon 
Statistic 

µKB��tא� �
P.Value 

11 3 2 0.015 

�MBE��·��d�K��º¹K�U9��P.Value��h�א#µ¹W�א���0.015�)��º�1.5�(٪��k�¹
� M�jC<&א�ºj����h��f��)5(٪�א�¥�� _E	¹�·G��k�W<א��ªY>א��^�Y�� KC�I��éK��K�¹�،

��u:א��£K!���K�����¶K;C��M��C�K��º£אjא���jC��M<�KÝ��¥Kא����MEA��k���u:א�
¹K���¹��h��Î���MEA@�K��º)4.�(� �

� �

Šbjn‚üasÛbrÛa@@ @

Šbjn‚aæbß@�−óäníë� �
Mann-Whitney Test 

pbÄyýß Z@ @

�¶W��Xא� )1���¥K���tא�í�.�A?����.�CE
�M�K��.�¹�Î�<�¥K���tא�א��kBA<�u
 .�] Sample T-2[ �א&>f�W��u¥K���kBA�א�

�.<B�á�¹k	:E��.���µj�א�<³Yא¥¹W�¥K���t�א�<ª¹Y�אMEoK8�x��k��Xא� )2
.A?����،�[@<�¥Kא���]�2-Sample T[��.��³Y>�K�� g�D��ºXא��_	jא�
k�K���?A.א$��.<B�2�. 

�kB���Xא� )3�¥K���tא�–·KE�Tא�^<��k���–���6��:� �
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)��(  ¥Kא����L�Yא���.�CE<��2 – Sample Rank Test.�� �
)��(  � �א�6�6666¥KBáא����¹ ­j66�Y6��L6�j6��j@6·j��6E<66.�C�

2 – Sample Wilcoxon rank sum test�.� �
�Þbrß�[5]:� �

¹��Y�K?א��M<�K���u��א�¥��.��M�¥K?��k���u��µj��M�¥WC@	Tא�M<�K��MEB���ºW�
)MEA
K�� ¹�(� �א�?Yא¥ aCq� k�� �u:א�� £K!�� i�� ¶j?�� ºXא�� ¥¹Wא��7:�TK�� dA<�&אM�

�،ME�u:א���u:א���tH���K�K"��N�K�−��Y@E��§KE?&�K?�¹�–kA��KB��:� �

Cairo Univ� �Alex Univ� �

4� �5� �

2� �4� �

1� �5� �

4� �2� �

2� �4� �

3� �3� �

2� �5� �

2� �4� �

4� �4� �

4� �4� �

5� �5� �

3� �4 

lìÜ¾a�:� �
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¥Kא�����k���u:א��א�¥��_E	¹�·��66�k���u:א��א�¥��_E	¹�·��º¹K����Y�K?א��M<�K
C@	Tא� M<�K�6�¥W6M� �Wא¶�	I�� ،¥Kא����Mann-Whitney� e�¤¹� ،�M?�� M�¥W�

99٪�.� �

òîöb—ya@ë‹ÐÛa:� �
�k�W<א��ªY>א�)H0�:�(��·�א�¥��_E	¹�º¹K����Y�K?א��M<�K��k���u:א��א�¥��_E	¹

M�¥WC@	Tא�M<�K��k���u:א�.� �
�f�Wא���ªY>א�)H1�:�(��א�¥��_E	¹�º¹K��t��Y�K?א��M<�K��k���u:א��א�¥��_E	¹�·

M�¥WC@	Tא�M<�K��k���u:א�.� �

�f@7��M?�K��:�h@,�Y�M�KEq�א�<ª¹Y�א� �
0: 210 =− MMH  
0: 211 ≠− MMH  

�f@7��M?�K��:�e�X��Y�h@,�M�KEq�א�<ª¹Y�א� �
210 : MMH = �

211 : MMH ≠ �
paì©a:�� �

1( ��K�KEא���µK�£��:kA��KB��،W¹א��£jB
�k��M?�K��:��g��µK�£�א���K�KE�א� �
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� �

2( �MBoK��Uא��Stat��،66��ME
Y>א��MBoK?א��h�¹�Nonparametrics�Ïא��Y�Tא�
Mann-Whitney�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	:� �

� �

�k�e�K���ºXא��º¥אj$א�a�Y&א:� 
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)��(  g���� Ð=�&א� f?CCairo Univ�·אjC<�� ºXא�� a�Y&א� éא���First 
Sample.� �

)��(  �� g�� Ð=�&א� f?�Alex Univ� ��>jCא· ºXא�� a�Y&א� éא�Second 
Sample.�� �

)� (  �M�K��k�¹Confidence level�:�f�£�M�jA:&א�M?א���M�¥£�)�99(.� �
)�£(  �M�K��k�Alternative ���:Ïא��not equal� �،�ªY>א��·��OE�

º¹K��t�f@
�kA
�f�Wא��. 

3( g��_=p��Ok� ،�� k�� i��� W �X�K���K�Y�
kA�Session�א&� KCA8�� W��
ME�Kא���PoK�Cא�:�� �

� �
òÃìzÜß:� �

�´KC��·��`�u�66��.�BE��P.Value�:��º¹K���é¹T0.035(א�(�º¹K���ME�K¹א���،
)0.027(� g��� ،� kA
� £KB�
xאW
� M�K�� k�� é¹Tא� MBE?א��k�� �¥Y@�� gE�� £j�¹� ¶
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�K���،�.�CE<א��ME�Kא���MBE?א���¥Y@��gE��£j�¹�M�K��k��¶W������.¹�ºXא��µK�&א�k�
��¥Y@��gE��W�j��¸£W8��hä�،�אX��kA
�WB�<��²j	¥אY?א��¤Kà��k��ME�Kא���MBE?א�.� �

Ša‹ÔÛa@ˆb¦g:  

 :�k�א#µ¹W�א��éK�אg��¥K���t��b�Y>���PoK��Xא�

MCE<א��g��� �
N 

�_E	¹�.��³Y>א�
.�CE<א�� �
 

koK8���¥K���tא�
W 

µKB��tא� �
P.Value 

11 1− 113 0.027 

d�K��º¹K�·�P.Value��MBE�:���U9��h�א#µ¹W�א���0.027�)��º�2.7�(٪��k�¹
�Î�� M�jC<&א�ºj���� h��)1(٪� KC�I�� éK��K�¹� ،f�?�� ·G�� k�W<א��ªY>א���א�¥�� _E	¹

u:א�M�¥WC@	Tא�M<�K��k���u:א��א�¥��_E	¹�º¹K����Y�K?א��M<�K��k���.� �
òßbç@òÃìzÜß:� �

� k�¥Kא����Mann-Whitney� Y8�?��� Y�Tא� kA
¥Kא����k:E	¹� .�� ³Y>א�� ·��
� t� i���kC<+�،_?�� Y>8א��º¹K���.<B�2אW�j��¥Kא�����º¹K��� K�WC
�º�� ³Y>א�

Y>8א��²u��ºY���MBE��[@<��،¥Kא����2-Sample T�ME�K@�Tא�¸X��Y�j��ºXא��.� �

Šbjn‚üaÉia‹Ûa@@ @
Šbjn‚a@ÞbØë‹×@@MÛaë@@ @

Kruskal-Wallis Test� �
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pbÄyýß Z@ @
 :�@f���hא�kBA<�u�א��f�W��א¥K���t��j�אÎ�<�¥K���t��Xא� )1

)��(  ¥Kא����2[-Sample t[�.�A?����.�CE
� M�K��k�)��k�� i�G

�·G
�e�¤¥Kא����·K��–kC��¹�(. 

)��(  ¥Kא���Kא���� fEA!�h��]One – Way ANOVA[�M�K�� k��
MA?��
�KCE��¹����Y��h�א�>�KCE�א&��u�. 

2( � ��Xא ¶W����� e�X�¥K���tא�� .<B�á� _E	¹� .�� M�¥K?BA�Y���� ¹���k�
M�K�MA?�� .�א�>�KCE�א&

Þbrß�[6]: 
�.��M�¥K?BA��M	א¥£�N�Y��h�ZCא���h��א­j���M�u� )A , B , C �(�kA
�kא���M�K�א&

�KD<:?�¥KE�
M�א�jא���W��א�K��:@N�K�א�PoK�C��KB��،�kA���k�א� �

C B A 

130� �110� �150� �

140� �130� �140� �

155� �140� �145� �

130� �120� �115� �

140� �150� �130� �

120� �130� �135� �

135� �150� �130� �
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lìÜ¾a:� �
´KC��f��M	א¥£ �Ð�G���ºjC<��¥KE�
M�א�Y	�kA
�h�ZCא���­jC����M6�jC<��ºj��6�WC
�،

�.؟�٪�1 �

òîöb—ya@ë‹ÐÛa@ÝØ’@)éK$א�µK�&א�kA
�dE�:��K�:( 

�k�W<א��ªY>א�)H0�:(�W�j��tÐ�G��ºjC<��­jC��h�ZCא����¥KE�
M�א�Y	�kA
.� �
�f�Wא���ªY>א�)H1�:(jC<��Ð�G��W�j��¥KE�
M�א�Y	�kA
�h�ZCא���­jC��º.� �

�f@7��MEoK8�xא�ª¹Y>א��Y�: 

µµµ 3210 : ==H  
H1: ��Ð���K:	j�&א�h��f�Tא�kA
�.C��M�¹K��  

paì©a:� �
1( �K�KEא���µK�£�:��M?�K�
g��h�£jB��µK�£�א���K�KE�א��k��:� �

k�µ¹Tא�£jB<א��:��g����ME�Kא���MCE<א���K�KE��g��é¹Tא�MCE<א���K�KE��µK�£
M��Kא���MCE<א���K�KE��g��.� �

k�¹k�Kא��� £jB<א��:�·�� OEÞ� ،MCE
� f@�� MqK%א� �אj�Tא£ µK�£�� g���
��é¹Tא�MCE<א���K�KE��£j@א��X�G)1��(�£j@א��X�G��ME�Kא���MCE<א���K�KE�¹

)2(�£j@א��X�G���M��Kא���MCE<א��K���،)3(éKא���f@7�K��Upj��j��KB��،:� �
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� �
2( �MBoK��Uא��Stat��،66��ME
Y>א��MBoK?א��h�¹�Nonparametrics�Ïא��

Y�Tא�Kruskal-Wallis�،éKא���º¥אj$א�a�Y&א�KC��YD;��²j	:� �

� �

 283



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

‘†bÛa@Ý—ÐÛa@ @

 

�a�Y&א�k�j$אe�K���ºXא��º¥א:� �
◘ �M�K��k�Response��:��Ð=�&א�µK�£I��gSamples .�� �
◘ �M�K��k��K��Factor��:�Ð=�&א�µK�£I��g?�Codes. 

3( � gא�_=p�OK،�� ��Xא PoK��� ·�� W ¥K���tא���K�Y��א& �X�K�� í
Session�kA��KB�:� �

� �

1 

2

3

pbu‹ƒ¾a@òzÐ–@pbãìØß:�� �
�M�א&��K�Y��k��Xא�>q�gE�?��h@,¥K���tאéא��ME�Kא���א�Z�Tא�:� �

Þëþa@õ§a�:��g	��hB9��¥K���tא¶W����.�א& �
õ§a�óãbrÛa�:�ME�Kא����K�KEא���hB9��:� �

- MCE
�f��k��א�W�K7&א�£W
)�N(.� �
- MCE
�f��_E	¹ )�Median(. 
- MCE
�f@��L�Yא��_	j�� )�Ave Rank(. 
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- �MBE�)Z( MCE
�f@��. 
- MEA@א��א�W�K7&א�£W
�)Overall N �(�º¹K���،)21.( 
- �L�YA��¶K<א��_	j�&א)Overall Average Rank �(�،

�º¹K��)11�(. 
õ§a�sÛbrÛa�:�ME�Kא����K�KEא���hB9���:−�� �
)��(  �KCE<א��.���¥Y@��gE��£j�¹�¶W
�M�K��k�:� �

• �koK8��¥K���tא)�H(:�º¹K���)0.14.�(� 
• �K�¥£�M�Y$א�DF �:�º¹K��)�2.( 

• �MBE�P.Value �:��º¹K��)0.932.�( 
)��(  �K��k��KCE<א��.���¥Y@��gE��£j�¹�M:� �

• �koK8��¥K���tא)�H adj�(:�º¹K���)0.15.�(� 
• �M�Y$א��K�¥£DF �:�º¹K���)2.( 
• �MBE�P.Value �:�º¹K���)0.930.�( 
òßbç@pbÄyýßZ� �

• �6
�M�K6@�� gE�� £j�¹� ¶W66�KCE<א��.�� �¥Y: �66·�� W)�H�(
º¹K���)�H adj(.� �

• �a�:�K�¹�–.���¥Y@��gE��W�j��i�T�אY;����KCE<א��–�²j	�
kA
�WB�<�)�H adj(. 

ME�Kא���א�j:%א�a����،�t�K����¥Y@��gE��´KC��f��²K7��x: 

1( � MBoK��Uא��Stat�666�� ME
Y>א�� MBoK?א��h�¹� �Tables���6Ï�� Y6�TאTally 

Individual Variables�éKא���º¥אj$א�a�Y&א�YD;��²j	�،:� �
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� �

2( e�K���ºXא��º¥אj$א� a�Y&א� k�:�µK�£I�� g�Ð=�&א��Samples��a�Y&א� k�
�t`��·�אKE��x¥�אÏ�xאkp��P�K�ÎA��j�א��@Yא¥�[��.Variables�א�ºX��jC<א·
Countsj��KB��i�ÏC	�אX��_?��¸W�Y��K��j�¹�[.� �

3( � g�_=p��OKº¥אY@א��� µ¹W#א� kA
� f8ä� ��א&، Upj�X�KC���K�Y��א&
ME�Kא��:� �

� �

التى لهالاحظ هنا أن القيمي
هذا تكرار أكثر من واحد ، 

  هناك قيم مكررة بينيعنى أن
 العينات

�MBE��kA
�£KB�
xא�g�E	�א¤��koK8�����tא¥K)�H adj�(.� �
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Ša‹ÔÛa@ˆb¦g@ @

 :�א#µ¹W�א��íéK��−��¹Y	µK@�¹א�]�א���K¥�–�אg��¥K���t��b�Y>���PoK��Xא�

MCE<א��g��� �
N� �

L�Yא��_	j��� �
MCE<א��k�� �

)1( )2(� �)3(� �)1( )2(� �)3(� �

�koK8��
¥K���tא�

H 

P.Value 

7 7� �7� �11.3� �10.3� �11.4� �0.15 0.930 

� MBE��·��d�K��º¹K�U9��P.Value��h�א#µ¹W�א���0.930� )��º�93� (٪��k�¹
� M�jC<&א� ºj���� h�� Î��)1(٪� ،k�W<א��ªY>א�� f�?�� KC�I�� éK��K�¹�t� i�G�� foK?א��

��¥KE�
M�א�Y	�kA
�h�ZCא���­jC��ºjC<��Ð�G��W�j�.� �
� �

Šbjn‚üaßb©a@@ @

Šbjn‚a�Mood's median test� �

pbÄyýß Z@ @
1( �i�K7���אX�¥K���tא��a�¥Kא����Kruskal-Wallis Test��kא�j���W
�k�

�KDB��: 
• �W<�¥Kא����f�W��kBA<�t��f@��h�¥Kא����2-Sample t�k��

� .�A?���� .�CE
� M�K�)� ·G
� e�¤� k�� i�G
¥Kא���� ·K��–�
kC��¹(¹� ،¥Kא���� � h�Kא���� fEA!�One – Way ANOVA�

�t�K�WC
�،�MA?��
�KCE��¹����Y��h�א�>�KCE�א&��u��M�K��k�
�«¹Y
�Yא�j��¥K���tא�kBA<&א�. 
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2( � ��Xא ¶W�����e�Xא�¥K���t�Y���� ¹��.A?����.<B�á�_E	¹�.��M�¥K?BA��
M�K��k�MA?�� .�א�>�KCE�א&

3( � .�� k	K	Tא� ³Y>א�� f�B��¥Kא����Kruskal-Wallis Test� �¹¥Kא����
Mood's median test��gE?A��f9���M#K<��Y�j��Ð�Tא�·��k��hB@�

�M�Y:�&א�¹���¤K7א�Outliers. 

4( �kB� :��6�–�KE·��>^�אí�T�−�אX�¥K���tא��
)��(  ¥Kא���_E	jא����median test.� 
)��(  ¥Kא�����sign scores test.�� �

Þbrß�[7]:�����������k6���u6:א��ºj��6��.��M�¥K?BA��M	א¥£�k�)3�(��K6<�K��]��M6<�K�
�،�d�¦K�Zא�����KDC��M<�K��،��·אjA��M<�K��[������،µKB
Tא�א¥�£���£K��k����K�KEא���aEB"�)
ME�Kא��:� �

� �

�M<�K�d�¦K�Zא� �M<�K�KDC� �M<�K�·אjA� 

11 10 5 

15 10 18 

12 8 16 

7 3 12 

15 17 6 

10 16 18 

14 13 17 

6 15 14 

10 * 16 

16 * 10 

19 * 3 
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lìÜ¾a:�¥Kא����f�������²u�6���´KC�����ºj6C<������������K6<�K#א�k6���u6:א��ºj��6��.6�
�t�¶��M�uא���،�א¶W��	I��e�¤¹¥Kא����Mood's median test،e�¤¹�WC
�M�¥£�

M?��90٪.� �

‹ÐÛaëòîöb—ya@�)éK$א�µK�&א�kA
�dE�:��K�:(� �
�k�W<א��ªY>א�)�H0�:(���W�j��t��M6�jC<��³¹Y���������K6<�K#א�k6���u6:א��ºj��6��.6��

�M�uא���)��£K��k���u:א���K�¥£�_	j���·��¹�µKB
Tא�א¥�£��
º¹K����M�uא����K<�K#א�k�.( 

�f�Wא���ªY>א�)�H1�:(��W�j��M�jC<��³¹Y����.�����k���u:א��ºj���C�����f6�Tא�k6A
�.
�M�uא����K<�K#א�h��)��K:	j�&א�h��f�Tא�kA
�.C���W�j��¹�

.�¹K����Ð�.(��� �

f@7��MEoK8�xא�ª¹Y>א���Y�:� �
µµµ 3210 : ==H  

H1: M�¹K����Ð���K:	j�&א�h��f�Tא�kA
�.C�� 
paì©a: 

1( �K�KEא���µK�£�:�h�£jB
�k��M?�K��:���g��µK�£�א���K�KE�א� �
jB<א��k��µ¹Tא�£�:��K�KE��g��ME�Kא���MCE<א���K�KE��g��é¹Tא�MCE<א���K�KE��µK�£��g��

M��Kא���MCE<א��.� �
�MCE<א���K�KE��·��OEÞ�،MCE
�f@��MqK%א�א£j�Tא�µK�£�� g���k�Kא��� £jB<א��k�¹

�£j@א��X�G��é¹T1(א��(�£j@א��X�G��ME�Kא���MCE<א���K�KE�¹)2(�K���،
��.)j@�)3£�א�>MCE�א��M��K���X�G�א �
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2( �MBoK��Uא��Stat��،h�¹�MBoK?א��ME
Y>א��66��Nonparametrics�Ïא�Y�Tא��
Mood's median test�،�éKא���º¥אj$א�a�Y&א�KC��YD;��²j	:� �

� �
�k�e�K���ºXא��º¥אj$א�a�Y&א:� �

)��(  �M�K��k�Response��:�g���Ð=�&א�µK�£�Samples .�� �
)��(  �M�K��k��K��Factor��:�g�EÐ=�&א�µK�£I���Codes. 

3( �g�_=p��OK،��k��i���W �X�K���K�Y�
kA�f8ä�Session�א&��PoK��
 :�KB��kA�אX�¥K���tא�

� �
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� �

2

4

3

1

@pbãìØßñ‰Ïbãpbu‹ƒ¾a@:�� �
µ¹Tא��Z#א��:�g	�¥K���tא.� �
��Z#אl�Kא���:�ME�Kא����K�KEא���hB9��:� �

- �koK8��¥K���tא�)Chi-Square(.� �
- M�Y$א��K�¥£)�Df(.� 
- �MBE�P.Value .� 


h�:��Z�א��O�K�א#��K�KE��hB9��:� �
- �)N<=(�:��º¹K���¹��h��f���·j@��kא���א�W�K7&א�£W


�¶K<א��_E	jא��e�¤¹�،MCE
�f@�. 
- �)N >(�:��¶K<א��_E	jא��h��Î���·j@��kא���א�W�K7&א�£W


MCE
�f@�. 
-  Median�:MCE
�f��_E	¹. 
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- ��MCE
�f@��k<E�Yא��ºW&א�]�kA
Tא�aE�Yא�)Q3�(–�aE�Yא��
k�£Tא)�Q1[�(. 

- �MCE<א��h���j����KCE<A�)���Ï�א��?M��j	E_�אaB�2�א&
M�uא��.(� �

�aא�Yא���Z#א�:¶K<א��_E	jא��Overall Median.�� �

Ša‹ÔÛa@ˆb¦g: 

 :��k�א#µ¹W�א��éKאg��¥K���t��b�Y>���PoK��Xא�

¶K<א��_E	jא�� �
Overall 
Median 

�koK8��¥K���tא� �
K�2 

µKB��tא� �
P.Value 

3 2 0.913 

·��d�K��º¹K�P.Value��MBE�U9��:��h�א#µ¹W�א���0.913�)�º��91.3��(٪�k�¹
Î��� M�jC<&א�ºj����h��)10(٪� KC�I��éK��K�¹�،f�?��k�W<א��ªY>א��� i�G��foK?א��t

� W�j�M�jC<�� ³¹Y��ºj����£א¥����.�� �£K�� k�� M�uא����K<�K#א� k���u:א�
� µKB<¹��¥£(א�� _	j��� ·���K<�K#א� k�� µKB
Tא� ��£א¥� �£K�� k�� �u:א�� �K

º¹K����M�uא��.( 

Šbjn‚üa‘†bÛa@@ @
Šbjn‚aæbß‡í‹Ï@@ @

Friedman test� �
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�¶W��Xא����¥K���tא�íMA?��
.�CE��¹����Y��M�K�א�>�KCE��Ð�א&�N�K��א�j	�.�� �

Þbrß�[8]:� �
�����pj&א��K�KEא���e�W���Yא�j��א¤�M����.�CE<��MqK%¹א�éKא���µ¹W#K������،.�A?��6��Ð��

���jA:&א¥Kא��������א¶W��	I��ME�Kא���ª¹Y>א��¥Kא�������·K�W6�Y�����������M6?��M6�¥£�W6C
�e6�¤¹�،
95�٪:� �

òîöb—ya@ë‹ÐÛa:� �
210 : MMH =  

211 : MMH ≠ �
� �� �

��

paì©a:� �

�K
K:?א�� ��MCE<1(א�(� ��MCE<2(א�(� �

)1(� �5� �4� �
)2(� �2� �4� �
)3(� �4� �2� �
)4(� �3� �3� �
)5(� �4� �1� �
)6(� �2� �5� �
)7(� �4� �5� �
)8(� �2� �4� �
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1( �K�KEא��� µK�£��� :� k�� M?�K��א� �K�KEא��� µK�£�� g���WB
�� M�u��KB�� ،
kA�:� �

� �
pbÄyýß:� �
�k�B<6666£א�j�µ¹Tא�:�ME�Kא���MCE<א���K�KE��g��é¹Tא�MCE<א���K�KE��µK�£��g���.� �
� k�¹B<66£א�j�k�Kא��:��K�KE�� ·�� OEÞ� ،MCE
� f@�� MqK%א� �אj�Tא£ µK�£�� g���

G��é¹Tא� MCE<א�� £j@א�� X�)1� � (�X�G�� ME�Kא��� MCE<א���K�KE�¹
�£j@2(א�.(� �

� k�O�Kא��� £jB<א�� :�MqK%א��K�KEא���OEÞ��K
K:?�K��©K%א� £j@א�� µK�£�� g��
�£j@א��X�G��µ¹Tא�­K:?�K�)1(�X�G���k�Kא���­K:?א���K�KE��K���،

�£j@2(א�.(� �
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�،�� U��Statא )2 66��ME
Y>א��MBoK?א��h��g�Nonparametrics Ïא����
Y�Tא�Friedman�،�²j	�éKא���º¥אj$א�a�Y&א�YD;��:�� �

� �
º¥אj$א�a�Y&א�אX��k��:� �

)��(  �M�K��k�Response��:£��Ð=�&א�f�Samples.� �
)��(  �M�K��k�¹�Treatment:��f�£��Ð=�&א�Codes. 
)� (  �M�K��k�¹Blocks ��:£��Ð=�&א�f�Blocks. 

3( � g�_=p��OK� ��Xא PoK��� YD;�� ²j	� ،¥K���tא�� k��X�K��Y��K��א&
Session�،�kA��KB�:� �
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� �

ˆb¦aŠa‹ÔÛa@:��אX��PoK���b�Y>��g��¥K���tאéKא���µ¹W#א�k��: 

¶K<א��_E	jא�� �
Grand Median 

�koK8��¥K���tא� �
S 

µKB��tא� �
P.Value 

3 0.14 0.705 

�MBE��·��d�K��º¹K�U9��P.Value��h�א#µ¹W�א���0.705�)�º��70.5�(٪��k�¹
� M�jC<&א� ºj���� h�� Î��)5� (٪،�i�G�� foK?א�� k�W<א�� ªY>א�� f�?�� KC�I�� éK��K�¹�
�.��M�jC<��³¹Y��W�j�t,ME�Kא���MCE<א��_E	¹�é¹Tא�MCE<א��_E	¹.�� �

Šbjn‚aô‹‚c@òîàÜÈßü@pa� �

aŠbjn‚üÉibÛa@@ @
Šbjn‚apaŠë‡Ûa@@@ @

Runs Test� �
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pbÄyýß Z@ @
��¶W����¥Kא����¥¹א�Wא���:�������K��MCE<���K�KE���Yא�j��M�K��k�W�Y�¹�������¸X6��f6��M6�Y<��


j7אMEo��¶�t�؟�M?�Y:��KD��	�)��K�KEא��. 

Þbrß�[9]:� �
�M�jC<��ºj����WC
�Îא���5٪�k��éKא���f@7א��k��M�pj&א��K�KEא���N�K��א¤��K��،�

�MEoאj7
��K�KE؟��t�¶. 

� �

@a‰@Ýí‡jÛa@‹ÐÛaë@óß‡ÈÛa@‹ÐÛa@ÝØ’Šbjn‚üa: 
�k�W<א��ªY>א�)H0�:�(CE<�K��MqK%א��K�KEא��MEoאj7
��K�KE��k��M	א¥Wא��fâ�M. 
���f�Wא���ªY>א�)H1�:�(���������������K6�KE��k6��M6	א¥Wא��f6â�MCE<�K��MqK%א��K�KEא���Ð6��

MEoאj7
.� �
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paì©a:� �
1( � MBoK�� Uא��Stat �� ،� 6�� ME
Y>א�� MBoK?א�� h�¹Nonparametrics Ïא���

Y�Tא�Runs TestéKא���º¥אj$א�a�Y&א�YD;��²j	��:� �

� �
�:�ºX���k�e�K�א&a�Y�א$jא¥º�א �

�אé��X6א��C1��f6?C�א&Ð=�6�������g�g���،�Y?�Variables��§¹K&K��k�א&a�Y�א�ºX��jC<א·��������
a�Y&א.� �

òÃìzÜß:� �
�Wא¶��	I��MEoאj7<א��M	א¥£�WC
¥Kא����Runs Test��:��g�6�����¥¹א�W6א��£W6
�W6�W!

Runs���kא�����KC���KDEA
���،MEoאj7<א��kA
�g@$א�g����������f6â��K6�KEא���M�¥K?��µu��h��
�K�£Wç�א��O6�K�������¹��º��MBE���ºY�����MMean���K��j�K	_�א$�k�K���K�KE�A������א�W¥א	
i��Y<+.�)�µ¹Tא�f�Wא���kA
�WB�<��²j	�éK$א�µK�&א�k�¹.(� �
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2( � g�� _=p�OK� µj8�A�� ،�
� ��Xא PoK��� kA¥K���tא،� Upj�� j�� KB���X�KC��
��K�Y��:�א��SessionME�Kא& �

� �

wöbnäÛa@Íí‹Ðm:� �
� �

_	jא��k�K��א$ �£W
�א�¥¹Wא�� �µKB��tא� �
P.Value 

13.0769� �5� �0.185� �

ÕîÜÈnÛa:� �
�MBE��·��KC��`�u�P.Value�º¹K���0.185��)�º�18.5�(٪�ºj����h��Î���k�¹

�M�jC<&5א�٪�fâ�MCE<�K��MqK%א��K�KEא���·G��foK?א��k�W<א��ªY>א��f�?��KC�I��אX��،
MEoאj7
��K�KE��k��M	א¥Wא�.� �

òÃìzÜß:� �
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��k��X�K���M?�K� W��·��´KC�Y�X!��h�א�P�K�Î��·G���g6�א���K6�KE������������:�א&��K�Y�א�
�������،�¼KE����MAEA��KÓK�£��)�kא����f<æ�W��K-���MBE���µK6B��tא�P.Value����M6?E�£�Ð6���

ÀKE����.� �
 �� �

Šbjn‚üaåßbrÛa@@ @

Šbjn‚a�)K�2(� �
µm‹çbÃ@µi@ÞýÔna@òaŠ‡Û@ @

Test2χ� �
� �

@âa‡ƒng@Âë‹’Šbjn‚a�b×2:� �
1( jBá�f?��t��MEA@א��א¥א�Y@א���­30�W�K7��.� �
2( �h
��Wא�jא��MEA%א�k��a�j�&א�א¥Y@א���f?��t�)5(�.�¹�אX��^<א���ºY�

�KDE��f?��kא����K�K%א�£W
�·��K&K��«Y7א��אX��h
�kpK=א���h@,�i��

h��א��@Yא¥�א&�a�j5�¦¹K����Æ�،�20�٪�MEA@א���K�K%א�£W
�h�.� �
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� £j�¹� ºW�� M	א¥W�ME	KE��א� �אZ�Tא� h�� .<�� �Z�� éא� �KB��xא� .،�

�kBEA<א���ºj��
�K9�א$¹�Zא&t�ME�Kא����K�KEא���aEB"�)�،:� �
� �
� �
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k��� �5� �11� �7� �

k	K	��gEA<�� �12� �14� �10� �

_	j���f�H�� �25� �8� �20� �

k<�K��f�H�� �15� �4� �6� �

KEA
��K	א¥£� �2� �1� �3� �

�lìÜ¾a:� �
��C��f��M	£¥א������6.��M6�u
�´K��������������e6�¤¹�،�.6<���Z6��éא��K6B��x¹א�k6BEA<א���ºj��א&6
�Wא¶��	I�¥Kא���K��2�M�jC<��ºj����WC
��.؟�٪��5،� �

ÝØ’�@a‰@òîöb—ya@™ë‹ÐÛaŠbjn‚üa)�:éK$א�µK�&א�kA
�dE�:��K�:( 
���k�W<א��ªY>א�)H0:�(��������������éא��K6B��x¹א�gE6A<א���ºj��6��.6��µu?�6	��W6�j�

.<���Z�.� �
��ºj�א��>gEA�¹א�K6B��x�אé���������(�:�f�W)H1���66א�<ªY�א����.��µu?�	��W�j��t

.<���Z�.� �

òÃìzÜß�:�� �
6�L�אx	�jA6�א�ºX6�	g�E6��i6��µK6�£������������]���Y:?�.���אh@,¥K���t���Yא���Xא�����

�K�KEא��[:� �
¶ëþa@òÔí‹Ûa:� �
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g���WB��µK�£�א���K�KE�א���M�u�kA��KB��،:� �
�k�µ¹Tא�£jB<א��:�£��g���¥אY@א���µKFrequency.� �
�k�£jB<א��k�Kא���:�µK�£��g���OEÞ�،��WB
TK��MqK%א�א£j�T·א��א¥א�Y@א���

�������£j@א��X�G��µ¹Tא�£jB<א��k���£j�j&1(א(��������£j6B<א��k6���£j�j&א�א¥א�Y@¹א���،�
£j@א��X�G��k�K(א���)2�.....��אX@�¹�.� �

��k��O�Kא���£jB<א��:������²j>86�K��M6qK%א�א£j�Tא�µK�£��g����،�������U6pj��j6��K6B�
éKא���f@7�K�: 

 

2( � MBoK?א�� Uא��Stat� ،� 6�� ME
Y>א�� MBoK?א�� h�¹TablesÏא��Y�Tא��Cross 

Tabulation and Chi-Square�éKא���º¥אj$א�a�Y&א�YD;��²j	�،:� �
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 � �
º¥אj$א�a�Y&א�אX��k�:� �

)��(  �M�K��k�For rows�:�f�£��Ð=�&א�Education Level.�� �
)��(  �M�K��k�For columns��:£��f��Ð=�&אPolitical Party.�� �
)� (  �M�K��k�Frequencies are in��:�£��Ð=�&א�fFrequency.�� �
)�£(  �g�Y?����³j��¥KE��xאChi-square�،�éKא���º¥אj$א�a�Y&א�YD;E	:� �

� �
h��f��_E7C���¶j?��a�Y&א�אX��k�:� �

)��(  fEA!�Chi-Square Analysis.�� �
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 �.Expected cell counts�א&�a�j�א��@Yא¥  )��(
)� (�g���_=pk	K	Tא�º¥אj$א�a�Y&א�éא��£j<A��.

 k	K	Tא�º¥אj$א�a�Y&א�k��،p��_=OK	�،�

  OK 

3(�²j �·��W�אX��PoK��¥K���tא�
�k��X�K��K�Y��:�KB��kA�� Session�א& �

� �

Þëþa@ õ§a:�
¹.��KE	ME��א�M�K��f��µ¹W#א�אX��k��h��.
j��hB9��

Y@א��
W�K7�(.� �

1  

2 

3

@pbãìØßñ‰Ïbãpbu‹ƒ¾a@:� �
� ¹£Z��º¥אY@�� µ¹W�:�،�kBEA<א���ºj���א& f�1�²j>8א����WB
T¹א

f�1�אZ�Tא�
�:א¥א� �
◘ �kA<>א��א¥Y@א���א&(
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◘ �a�j�&א�א¥Y@א��.� �
õ§a�óãbrÛa�:�9��

◘ µKB��tא�P.Value.�� 
.��K��k��e�¤¹:�

�a�j�&א� �א��@Yא¥ KDE�
�£W<א��h
)5�e�¤¹�،�Yא�j��ºW��M<א�Y&�«¹Y
¥Kא���)�K�2(.� �

wöbnäÛa@Íí‹:� �
� �

ME�Kא����K�KEא���hB:� �
◘ �koK8��¥K���tא.�� �
◘ M�Y$א��K�¥£�DF.�� �

�
◘ Pearson Chi-Square � �
◘ Likelihood Ratio Chi-Square  

õ§a�sÛbrÛa�:�£W
�h
�P�K�Îא�� i�W?��·KE��K%א�f?��kא����K
�(

Ðm

�koK8��¥K���tא� �
��K�¥£
M�Y$א� �

µKB��tא� �
P.Value 

17.066� �8� �0.029� �

ÕîÜÈnÛa:� �
�KC��`�u��:�MBE��·�P.Value�º¹K���0.029�)��º�2.9�(٪�ºj����h��f���k�¹
�M�jC<&5א�٪k�W<א��ªY>א��^�Y��KC�I��אX��،א�f�?�¹�،�f�Wא���ªY>�foK?א��W�j��t�

.<���Z��éא��KB��x¹א�gEA<א���ºj����.��µu?�	�.� �

:� � @òÔí‹ÛaòîãbrÛa
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1( �WB
��M�u��k��M?�K��:��g��µK�£�א���K�KE�א� �

� �
2(

Square Test (Table in �a�Y&א� YD;�� ²j	� ،
 � MBoK?א�� Uא��Stat�� ،� ME
Y>א�� MBoK?א�� h�¹6��TablesÏא��Y�Tא��Chi-

Worksheet)

éKא���º¥אj$א: 

� �
P

Party C .�·אjC<��ºXא��a�Y&א�éא�Columns containing the table .�� �
e�K���ºXא��º¥אj$א�a�Y&א�k�:��א�Ð=�&א�µK�£I��g�arty A , Party B, 
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3( � gא�� _=pok� ��Xא PoK��� kA
� f8�C	� ،�¥K���tא� k���X�K���K�Y��א&
Session ME�Kא���:� �� )�M?�Y:א�� k�� KDEA
� KCA8��kא��� PoK�Cא��[>�� k�¹
M?�K� ).א�

� �
@óÏ@òzšì¾a@wöbnäÛa@óÜÇ@pbÄyýßñ‰Ïbãpbu‹ƒ¾a@:� �

kBEA<א���ºj��
�WB�f�1�אZ�Tא��א��M�u،�¹א�²j>8�f�1�א&T¹.א�ºj����f��¶K���
���K�j�א��h��א�Z�Tא�h���Z��f��N!¹�،�gEA<��)3(gE�����k�:−� �

)��(  �é¹Tא�MBE?א��:dA:&א�א¥Y@א���f�1�W�K7&א�¹��observed counts� �
)��(  ME�Kא���MBE?א��:a�j�&א�א¥Y@א���Expected counts.� �
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)� (  M��Kא��� MBE?א�:�K�� �KB�K��2�Chi-Square contributions �،�
¹K��� �KB�K��א& ¸X�� ­jBá�OE�K�� MBE�� º2� M�j���·[�א3 kC<+�:

2.124+3.309+0.021+0.548+2.055+.............+0.593=17.066.[� �

Þbrß�[11]:�� �

�������������k���K�C¹א��µK�Yא��h��MCE<��.�Wא����£K
�h
��K�KE��KC�W���Yא�j��i���ªY>�
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.�Wא����£K
� �h�W�� �h�W��Ð�� �

� �
£j@א�� �1� �2� �

­jCא�� �Y�¤� �k���� �

lìÜ¾a:� �
�M�u
�´KC��f��M	£¥א����������א¶W��	I��­jC¹א��.�Wא����£K
�.�¥Kא�����K6��2�����W6C
�e6�¤¹�،

@ Ûa@ÝØ’

0

f�Wא���ª)�H1�:�(­jC¹א��.�Wא����£K
�.��µu?�	��W�j��t.� �

1(
�k�Kא���£jB<א���K�KE��µK

K��Upj��j��KB��،.�Wא����£K
�j�¹éKא���f@7�:� �

�M�jC<��ºj���5.�٪� �

@a‰ òîöb—ya@™ë‹ÐŠbjn‚üa�:)éK$א�µK�&א�kA
�dE�:��K�:( 
k�W<א��ªY>א�)�H�:�(.�Wא����£K
�.��µu?�	��W�j�­jC¹א��. 

Y>א�

paì©a:� �
 h�£jB
�k��M?�K��k�א�>jB£�אµ¹T���g��µK�£���K�KE�:���g��µK�£�א���K�KE�א�

�£��g���k�Kא���£jB<א��k�¹�،­jCא��j�¹�µ¹Tא�Ð=�&א
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2( � MBoK?א�� Uא��Stat�� ،oK?א�� h�¹6א�� MB6� 6�� ME
Y>Tablesא���6Y6�Tא�66Y�
Cross Tabulation and Chi-Square��º¥אj$א�a�Y&א�YD;��²j	�،

éKא��: 

� �
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º¥אj$א�a�Y&א�אX��k�:� �
◘ �M�K��k�For rows��:g��Ð=�&א�µK�£I��Gender.� 
◘ �M�K��k�For columns�:g�=�&א�µK�£I���ÐSmoking.�� �

3( �g�³j��§¹K&K��Y?���¥KE��xא�Chi-square�éKא���º¥אj$א�a�Y&א�YD;E	�،:� �

� �

h��f��_E7C���¶j?��a�Y&א�אX��k�:� �
)��(  Chi-square Analysis� �
)��(  Expected cell counts� �
)� (  �g�_=p��OKk	K	Tא�º¥אj$א�a�Y&א�éא��£j<A��. 

4( � k�a�Y&א� ،� k	K	Tא� º¥אj$א�א_=p�OK��� kA
� f8�C	� ��Xא��، PoK
¥K���tא�k���X�K���K�Y� :�א��Session ME�Kא&
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òß‡Ôß:� �
� ��Xא ¶W����¥K���tא�í� M�K��� MEoKCא��� µ¹אW#2×2(א� (t�f�W��Î�<�� j�¹�،¥K����

K�2��t�K�WC
�¹Y
�Yא�j�i�.� �

Þbrß�[12]:� �
��M	א¥W��ME	KE�
M�u��.�א�KB��x�אé���Z��.<��h�אZ�Tא��א��£j�¹�ºW�،�­jC¹א�
�aEB"�)�ME�Kא����K�KEא��: 
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·KE� ��Z$אA ��Z$א B�
Y�¤ 24 15 

k��� 8 10 

lìÜ¾a: 
�Wא¶���������������	I��e�¤¹�،�.<���Z��éא��KB��x¹א�­jCא��.��M�u
�´KC��f��M	א¥£�¥K6א����

�M�jC<��ºj����WC
�،Y7E�5�٪�؟�.�� �

@a‰@òîöb—ya@™ë‹ÐÛa@ÝØ’Šbjn‚üa�)�:éK$א�µK�&א�kA
�dE�:��K�:(� �
�k�W<א��ªY>א�)H0�:�(.<���Z��éא��KB��x¹א�­jCא��.��µu?�	��W�j�. 
�f�Wא���ªY>א�)H1�:�(.<���Z��éא��KB��x¹א�­jCא��.��µu?�	��W�j��t.� �

paì©a 

1( WB
��M�u��k��M?�K��:���g��µK�£�א���K�KE�א� �
◘ �k�µ¹Tא�£jB<א��:�א¥Y@א���µK�£��g��Frequency.� �
◘ ��k��k�Kא���£jB<א��:����O6EÞ�،��W6B
TK��MqK%א�א£j�Tא�µK�£��g��·��

����������£j6@א��X6�G��µ¹Tא�£jB<א��k���£j�j&א�א¥א�Y@1(א���)���א¥א�Y6@¹א���،
�£j@א��X�G��k�Kא���£jB<א��k���£j�j&2(א�.....�)�אX@�¹�.� �

◘ ��k��O�Kא���£jB<א��:�K�£��g������������j6��K6B��،²j>86�K��M6qK%א�א£j�Tא�µ
éKא���f@7�K��Upj�:� �
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� �

2( � MBoK?א�� Uא��Stat�� ،� 6�� ME
Y>א�� MBoK?א�� h�¹Tables� Ïא��Cross 

Tabulation and Chi-Square�éKא���º¥אj$א�a�Y&א�YD;��²j	�،:� �

� �
º¥אj$א�a�Y&א�אX��k��: 

)��(  �M�K��k�For rows��:��Ð=�&א�f�£Gender. 
)��(  �M�K��k�For columns��:���Ð=�&א�f�£Political Party.�� �
)� (  �M�K��k�Frequencies are in��:�£��Ð=�&א�fFrequency.� �
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3( � g�§¹K&K�� Y?���³j��¥KE��tא�Other Stats��º¥אj$א� a�Y&א� YD;E	� ،
éKא��:� �

� �
a�Y&א�אX��k�º¥אj$א�:� �

g�_E7C���¥KE��xא��Fisher's exact test for 2x2 tables��،�g�p��_=OK�
k	K	Tא�º¥אj$א�a�Y&א�éא��£j<A�. 

4( ¹�،k	K	Tא�º¥אj$א�a�Y&א�k���_=pOK�אX��PoK���kA
�f8�C	�،¥K���tא�
�k��X�K���K�Y� :�א��Session ME�Kא&
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� MBE�� ·�� KC�� `�u�P.Value�� º¹K��0.261872� )�� º�26.2� ٪¼K��Y?�� (�k�¹

�M�jC<&א�ºj����h��Î��5�٪f�?��KC�I��אX��،�.��µu?�	��W�j��i�G��k�W<א��ªY>א��
­jCא�.<���Z��éא��KB��x¹א�.� �

òÃìzÜß:� �
�����µK�&א�XE>C���£K
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µK�&א�אX��XE>C��MBD�.[�� �
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� �ÂbjmŠüa@ÝîÜ¥@
 Correlation Analysis@ @  
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� £j�¹� ºW�)k:%א� «K��¥tא� M�¥£� (�.�
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��−  �·j	Ð��«K��¥א�f�K<���K��´uD�	x¹א�f�Wא��.�.� �
��−  M�jC<��ºj����WC
�،«K��¥tא�f�K<��M�jC<��¥K�����5�٪�؟. 
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ŠÐÛa�ïß†ÈÛa�):(��	x¹א� f�Wא�� .�� «K��¥tא� f�K<�66C<�� Ð�� ´uD666ºj�
)Y>8א��h
�cA�èt.(� �
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)��(  ����X6א��a�Y&א�k��§¹K6&K��Y?��»�·אjC<���Variables�،��66���g�666���g���h�Ð=�6&א�f6?C�
)C1 , C2�(éא�אX��a�Y&א.� �

)��(  ¥KE��xא�´Ï��g��Display p-values���g�6��k6@��،M:7Cא��i��K��k��j��KB��
�ªY
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ÕîÜÈnÛaë@wöbnäÛa@Íí‹Ðm:� �

Âbjm‰üa@ÝßbÈß� �p-value� �

0.996� �0� �

�h��KC��U9��d�K��:א#µ¹W�א� �
�´uD�	x¹א�f�Wא��.��ºj��»£Y��«K��¥א�´KC��·�+)0.996�.(�`�u��KB�–�K9���−�·��

� MBE�P.value�º¹K���� k�¹� ،Y>8א�� M�jC<&א� ºj���� h�� f��5٪��f�?�� KC�I�� l�K��K�¹� ،
� h�Ð=�&א� .�� «K��¥tא� M�u
� ·G�� foK?א�� f�Wא���ªY>א�)´uD�	t¹א� f�Wא�� (�h
�cA�à

M�jC<��«K��¥tא�M�u
�·��º��Y>8א�.� �

ÂbjmŠüa@òÏìÐ—ß  �Correlation Matrix� �
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X1 X2� �X3� �X4� �

12� �30� �10� �24� �
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4� �20� �14� �6� �

11� �33� �12� �16� �

14� �30� �11� �17� �

25� �36� �15� �11� �

16� �25� �18� �10� �
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� �
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)C1 , C2 , C3 , C4�(a�Y&א�אX��éא.� �
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الارتباطقيمة معامل

P.Value 

wöbnäÛa@Íí‹Ðm:� �

paÌn½a@ @
@ÝßbÈß@òàîÓ

Âbjm‰üa@ @
P.Value 

)�X1�(�¹)X2(� �0.560� �0.117� �

)�X1�(�¹)X3(� �- 0.022� �0.956� �

)�X1�(�¹)X4(� �0.128� �0.742� �

)�X2�(�¹)X3(� �- 0.615� �0.078� �

)�X2�(�¹)X4(� �0.152� �0.697� �

)�X3�(�¹)X4(� �- 0.255� �0.507� �

ÕîÜÈnÛa:� �
�MBE��·��KC��`�u�P.Value��M�jC<&א�ºj����h��Î���«K��¥tא��u�K<��aEB#5�٪��K-�،

M�jC<��Ð��א�Ð=�&א�¸X��.��«K��¥tא��K�u
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 Regression Analysis@
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k:%א� �gE�K*¤ �אWäxא¥?��h@,�
�L��6�MA?���א&�=Ðא��א& £W)M�Ð��k��)א��<
� ¤jBCא�éא�:�−� �
)��(  òİîi@‰a†−g@x‡b¸ Simple Regression Models   .� �
)��(  @‰a†−g@x‡b¸ñ…†ÈnßMultiple – Regression Models   .� 

Þëþa@ÊìäÛa:�@xˆb¹Ša‡®üaÁîjÛa@ó©a@� �

í�� ME
jCא�� ¸X���  ¤KBCא�� h�.�� M�u<א�� f�1� a�K�� W¹א�� Ð=��)Y� (�W¹א�� Ð=��¹
�f?���)X(�¥אWäxא� ¤j*�X�G�¹�،�_E��:א�f@7�א��éKא%:k�א�� �

XBBY 10 += �

@ÊìäÛaïãbrÛa:�@xˆb¹Ša‡®üa@ó©a@†‡Èn¾a� �

a�K��W¹א��Ð=���£W8��·j@��KC�)�Y(f?����Ð=���h��Y���¹�)X’s(¹�،�¤j*�X�G� 
éKא���f@7א��£W<�&א�א¥Wäxא:� �

kkXBXBXBXBBY +++++= ............3322110  

�OE�)k�:�(MA?��
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�¹א&�=Ðא� M�Ð��א�א��< h�� M
jBá�  ¤jBCא�� ��Xא ¦K�æ� ·�¹� W�t� ،�h@,� ،«¹Y7�

@@Z

1( ÖbÐma@Iëc@òîÔİäßH@pa‰b‘g@@áîÓë@áØ°@ôˆÛa@ôŠÄäÛa@bþa@Éß@ ‰a†−⁄a@pýßbÈß

�KC���j��،´uD�	x¹א�f�Wא��.��M�u<A��¥אWä�� ¤j*�dE�j��£W8��·��W 

lA�:
��−

.� �
��−  j@�� ·�� W�t� ��N�K�אWäxא¥ e�X�� ·� MBE�M��j�،��OE���Z#א� f�,

�Ð�� i?E�j��)�ºXא�� �א�«¹Y7�f<æ�j*¤ �אWäxא¥ ¸X�

�éא�KDBE�?�:� �

üëc’òí‹Äã@Âë‹: 

òa‰†Ûa@Ýª@ñŠçbÄÛa: 

�،�¼u�B�
� ¤jBCא��ÆK<��kA
�Mp¹Y>&א�¹»Y7¹−א���M�£K8��xא�M�Y;Cא��¸Y?��K&�K?�¹�e�¤–�KB��

� �
  ��·j@��·�¥אWäxא�f�K<���¥K
��M��j���i�BE�¹f�UE��،��h�א�jא�W�א�8

� kA
¥K��
�א$ºW�א fE&א� f�,� M�K$א� ¸X�� k�� �אWäxא¥ f�K<�� ·��
UE��y	�uD´�א�ºX��Ïא¡¹��i�BE��.�א�Y>8�¹א�jא�W�א�8

Y>q�º¹K���f�Wא��·K�j��k���´uD�	xא�h��N�Kא��.� 

æc@ bäç@Åyýíë� :� Yא�j�� ¶W

M�Y;Cא��ME�KCא��h��gEA	.� �

2( @ÞìjÓIëc@òíbÐ×Hx‡ìàäÜÛ@òíÐnÛa@ñ‰†ÔÛa@: 
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+�¹��،�kC<�א�Ð=א���M����Y��

MA?���.�א��k��W!��k�א&�=Ð�א��a�K�ºZ<�¹�אé�א&�=Ðא��א& �

M�K
� M>8�¹،iEA
� d>��� fqK�� W�� ´KC�� [E��M��Cא�� ¸XÓ�.� Y��� j�� f���k���
¹�ºY�W?��j����kA
�cM�u<א�� ¸X�� g@!�kא��� �Y�K;א�� M<E�.�£W8�� KC��� j�� ،¼u�B��

�j��·��k��X¸�א$M�K�،µ¦tZ�K���j@א¥��א�:�ME<E���W�א��´jA���dE�j� ¤j*��Wäא¥
¡�Ïא��.��¹30¡�٪�¹40�٪� ¤j*�i�G��µj?א��h@,

·��.���M��C60א��٪ºY����Y�K��k���h�Yא�j;א���W��M�£K8��xא��ºY

�fE�B��� µj�?��  

�M�u<A��f9���cq
jBCא��א�Ð � ¤M�u<א��¸XÓ�k:��Ð�� ¤j*�¡Ï?��·G��،.�� �

�M�Ð��א��< �¥W?א�� ¤jBCAÏ?&א�
��k��،WE�
ME�K��Ð��KD���.� �

@bîãbq@ZÛaòîšbí‹Ûa@Âë‹“Z@ @

�hB9��:� �

1( Û@òîÜØÛa@òíìäÈ½a@x‡ìàä‰a†−üa:� 
� W8?�KD��k�� M�Ð��¹א&�=Ðא��א��< a�Kא��� Ð=�&א�.�� M�u<A�� éאWא�� f@7א�� ¥K�����

�Wא¶�.¹�j*¤ �אWäxא¥�	I��e�¤�¥K����)²]�(F- test.[� �

u�B�،j���KC���� W�� K�Ï��¥אWäxא�  ¤j*�a�Kא��� Ð=�&א�.�� M�u<א�� fE�B��� k:%א�
MA?���א& ������¹א&�=Ðא� ·I�� ،MEA@א�� M�jC<&א� ¥K�iC�� ²WÓא� ·j@��kA
� M�K�xא�

éKא��� µאH��:א� ¡Ï?&א� éאWא�� f@7א�� f��)k:%א�  ¤jBCא�� (¤j*� j�
��.�א&�=Ð�א��a�K�¹א&�=Ðא� M�u<؟א��t� ¶�� M�Ð���א��< .�k>Cא�� M�K��k�� i���OEÞ
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¸W�،�א�M�KpxK�¥אWäxא�N�K��é�.���¥K�����µu��h��e�¤¹)]T - test.[(� �

‰a†−⁄.� �

��óÓaìjÜÛ@µbànyüa@Éí‹ìnÛa@òî�Normality Test: 

�،MCE<א��g�Þ�_��Y��«Y7א��אXD��WE?א���·��éא��¥K
xא�£j�¹�¤��k��¼K�¥¹Yp�¼K�Y
�Î�<�
iC
�kA�e�¤¹�i�T�.���M�K�א�>�KCE�א�@��Ð��h@BE�א��

��−ÞýÔnüa@ïmaˆÛaóÓaìjÜÛ@�:
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³Y:א�� ¸X��YD
��Î�<��:�M�£K<א��ºY=8א���K<�Y&א�M?�Y�OLS.�«¹Y
�f�B��¹��¸X�
�M?�Y:א�k��:� �

−  Ûa†nÇg

�¥K�����h��f��¶אW��	��h@,�k@�)²�(�¥K����¹)��(�،�M�jC<&א� ¥K�����WC
� 	jא�
MEA@א��C<&¹א��«Y
�Yא�j��¶ZA��،¥אWäxא� ¤jBC��MEoZ#א�M�j�éKB��xא�a�¦jא���MEא�W�
�
kא�j�A�.� �

k��K���،�Ð=8א���KCE<א��M�K�
��M�Y;C�א� ¼K?�¹�،M�Z�Y&א�M
Z6C�OE��a�¦jא���éא�µ¹H��ME�KB��tא��K<�¦jא���·��W 

�h
�KDB���W�Z��kא����KCE<א��M�K��k��k<E�:30א��W�K7���)1�(. 

   

 
1  Palta, Mari, (2003)," Quantitative Methods in population health: 
Extensions of ordinary regression", Wiley – IEEE, p 6. 
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)R2� (K-� ،ME?E?$א� KD�BE�� h�� Î��� ·j@�
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��?E?$א�KD�BE��h�EM�.��̧X��U�8��éK��K�¹�א�Y�W?א����ZE�����biased���،�א
�KD��q�k��´j@7��koK8�xא�µtW�	tא�PoK���f<æ)1(�.� �

−  @…ìuë@â†ÇòíÐnÛa@paÌn½a@´i@óİ@xaë…‹g�Multicollinearity� 

� W8?� ¹£א¦tK�k:%א�� :u
� £j�¹
M�Ð�Î�<�¹��h���g�אK�z¥�א��ME�A�א&�Ï.�א&�=Ðא��א��<

M�Ð���.�א&�=Ðא��א��< ��>�u�K�אWäxא¥: ��	�?Yא¥ ¶W

�u�K<&א�¸XÓ�M�£KB�
xא�M>q)2(.� �

��«Y7א��אX��h��W�Gא���gא����ºW�I.�?�Y:�.�E�Kא��:� �

 
1  Berk, Richard A., (2003)," Regression analysis: a constructive critique", Sage 
publications Inc., p 144.  

2  Makridakis, Spyros, (1998), " Forecasting: methods & applications", 3 rd 
Edition, John Wiley & sons Inc., p 288. 
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��������������u�K6<��¡¹אÏ��·��M�K��k��MA?��א$@g��¶W<�j�¹£��¦¹£א ��:k��.�א&�=Ðא��א&

«K��¥tא�.��0.7(+�)�0.7−(،�(.� �
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� h�K���Variance 
�MBE��·K��א¤��

�.�>¶W�j�¹£��¦¹£א ��:�kא$@g�h@,��i�I��)(א&>f�K���f��h�Xא� �

òÔibÛa@Âë‹“Ûa@Õîjm@òîÐî×:� �
:���K�KEא���e�W���Yא�j��א¤�µ¹W#K��M�pj&אl�Kא���� �

òîãbrÛa@ òÔíŠİÛaZ�� µu�� h�£KB�
tאא� g�9�� f�K<�� kA
�
inflation factor (VIF)f@��MA?��.OEÞ����Ð=��h�א&�=Ðא��א&

5 �
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�M�jC<��ºj����WC
�،M?�K��_E���K�KE�A�א���k:��¥אWäא�dE�j�5�٪؟.� �

� fB<א�� M�¥¹� éא� �K�KE�Worksheet�KB��
paì©a:� �

1( jÛa@ Þb…gpbãbî:�א�� µK�£�� g��
kA�:� �

� �
2( � MBoK�� Uא��Stat�� ،oK?א�� h�¹B� 66�� ME
Y>א�� MRegressionÏא��Y�Tא��

RegressionkA��KB��،�:� �
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� �
3( éKא���º¥אj$א�a�Y&א�YD;��²j	:� �

� �

 المربع الحواري الأساسي
 الانحدارفي تحليل 

@óÏ@Ùßbßc@ôˆÛa@ô‰aì§a@ÉiŠ½a@Z@@ @

)��(  � g��� a�Kא��� Ð=�&א� f?CConsumption�éא��א·jC<�� ºXא�� a�Y&א
Response�. 

)��(  �g�f?���f?���.Predictorsא&a�Y�א�ºX��jC<א·��אé�Income�א&�=Ð�א& �
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)� (  �³j�Y?���¥KE��xאStorageéKא���º¥אj$א�a�Y&א�YD;��²j	�،�:� �

� �
@ô‰aì§a@ÉiŠ½a@aˆç@óÏZ@ @

)��(  Y?����§¹K&K��¶K��Residuals��]k�¹�f�1�kא�jא��:�º��gE?א��.��³Y>א��
MEAqTאME�K"xא�gE?¹א��a�Kא���Ð=�BA��[.� 

)��(  �g�_=p��OK�k	K	Tא�º¥אj$א�a�Y&א�éא��£j<A��،�. 

ÜßòÃìz:� �
��−  ��­j�Y�K�é���X�K�M�¥¹��fB<א�Worksheet �،��)�W��i���W��	

kא�j�A�� £jB
� M�Kp�)�Residuals� (� g	I�RESI1،��j�� KB��
éKא���f@7�K��Upj�: 
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� �
��−  KD���k���j:%א�¸X��h��²WÓא�f�B��¼אWED1�Î�<���¸X��¶אW��	x�

�éKB��xא�a�¦jא���MEא�W�
��M	א¥£�WC
�gE?א�kא�j�A�. 

4( � g�k	K	Tא�º¥אj$א�a�Y&א�h�:�¥KE��xא�³j�� Y?���Options�YD;��²j	�
éKא���º¥אj$א�a�Y&א:� �
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¿@ÉiŠ½a@aˆç@@ô‰aì§aZ@ @

)��(  Y?���� §¹K&K�� ¶K��Durbin-Watson statistic�� ]� j��h
� �¥K�

koK8��� ¥K���xא�ª¹Y>א�� ¥K�����k�� iא�W��	�� g�E	�ºXא�MEoK8�xא��
µj��«K��¥tא�lא�Xא��lא�j�A��Residuals.�[� �

)��(  �g�_=p��OKk	K	Tא�º¥אj$א�a�Y&א�éא��£j<A��،�� �

5( k	K	Tא� º¥אj$א� a�Y&א� h�:�¥KE��xא� ³j�� Y?���Graphs�YD;�� ²j	�
éKא���º¥אj$א�a�Y&א:� �
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@ÉiŠ½a@aˆç@óÏ@ô‰aì§aZ@ @

)��(  ��Y?��§¹K&K��¶K��Residuals versus fits�]�¥KE��xא�אX��h��²WÓא
h�Kא�����K���M	א¥£[�. 

)��(  �g�_=p��OKk	K	Tא�º¥אj$א�a�Y&א�éא��£j<A��،�� �

6( k	K	Tא� º¥אj$א� a�Y&א� k�:�א_=p�OK،��אX�� �K�Yã� kA
� f8ä
�k��fEA� :��KB��j��Upj��KBE��kA�Session�א&��K�Y���X�Kא��
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@pbãìØßÏbãñ‰pbu‹ƒ¾a@Z@@æìØnmñ‰ÏbãòîÛbnÛa@õauþa@åß@pbu‹ƒ¾a@:�� �

Þëþa@ õ§a� :kA
�ºj�ç´uD�	x¹א� f�Wא��.�� M�u<A�� � ¥W?&א� �אWäxא¥  ¤j*��
)regression equation(�kA��KB��:� �

Consumption = 20.1 + 0.778 Income�������      
KC��U9���،M�£K<&א�¸X��h�:� �

)��(  �N�Kא����Z#א)�:�(��º¹K�)20.1(.�� � 0β

�º¹K)�:(�>f�K�אWäxא¥�  )��(���0.778(�.(� � 1β

@õ§aïãbrÛa:��Z#א�אX��hB9���ME�Kא����K�KEא��:� �
)��(  Coef:��¥אWäxא� ¤j*��u�K<��gE�)N�Kא���،��f�K<�¥אWäxא(.� �
)��(  SE Coef:� ¤jBCא���u�K<&�º¥KE<&א�G:%א. 
)� (  T:��MBE�)��(��u�K<&�M�j� .א�jBC¤ א3

)�£(  P:�µKB��xא�MBE��P.Value�]kא���M�jC<&א�kA
�g@$א�k��¶W�����
MEoZ#א�א¥Wäxא� ¤jBC�)� ¤jBCא���u�K<��M�jC<�([.�� �

sÛbrÛa@õ§a:ME�Kא����K�KEא���hB9����:� �
)�¸(  S�:�²אYätא�»¥KE<&א� G:�A�� ¥W?&א�Estimated Standard 

Deviation of the Error�¹k<E�Ïא�� ¥X#א� h
� �¥K�
� k�6���
)MSE�(�G:%א��K<�Y��_	j��)�£j�j��k��،h�Kא����fEA!�µ¹W��k��

��K�Y��.)א#�Z�א�Yא�a��h�א& �
)�¹(  R-Sq :��W�W� .�>f�K�א��

)�¦(  R-Sq (adj) �:��W�W� .א&>f�K<�µW�א��
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Éia‹Ûa@õ§a�:�h�Kא����fEA!�µ¹W��Analysis of Variance�hB9���ºXא��

�Kא����K�KEא��ME:� �
)��(  Source:�¥W8��h�Kא���.� �
)��(  DF:��K�¥£�M�Y$א. 
)� (  SS:�K<�Y&א�­jBá�. 
)�£(  MS:�K<�Y&א�­jBá�_	j���. 
)�¸(  F:�MBE��)²�(M�j� .א3

)�¹(  P:�µKB��xא�MBE��P.Value��،�kא���M�jC<&א�kA
�g@$א�k��¶W����
 ¤jBCA��MEA@א�.��� 

ßb©a@õ§a�:��·��fB�3א�h��kא���gE?א��h
�P�K�Îא��Y�Y?��hB9����¤K
�gE��·j@
Outliers��،�h��Î��� �W�K7&א� ¸XÓ�f�K?&א�k�K�A�� M�¥KE<&א� MBE?א�� ·j@��kא���k�

)+2�(�h��f���¹�)−2(�،�g�¥��W�K7&א�Wq¥�)�i���KC��`�u�¹)5�(�OE��MBE?א��aA��
� �W�K7&א� ¸X�� WC
�k�K�A�� M�¥KE<&2.17א� Z�Yא�� ap¹�)� �א�?MBE�R��Xא ¸X��L�KÝ�

���éא��¥K
y��KDOutliers. 

õ§a ‘†bÛa� :� 66�� ¥K���xא� �K8��� MBE�� hB9��Durbin-Watson��ºXא�
�kA
�g@$א�k��¶W����«K��¥tא�lא�Xא�kא�j�A��.� �

òÃìzÜß:� �
��M�KpxK�é��א�M?�K���K�Y�א�&������k�KE��g	¥�´KC��·j@������K�Yã�hBp��WC
�P�K�Îא�

�h
��¥K�
�j�¹�،¥אWäxא�fEA!א�a��kא�jא���¥K7����f@
�kA
�g@�A��ME�K"xא�gE?�
kא�jא���h�K����K���ºW�.�� �
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1( @ÖbÐmgIòîÔäß@ëc@HŠa‡®a@pýßbÈß@òàîÓë@paŠb’g@:� �

� ¤j*� k�� ªÏ>�� ،� M�£K8���� �Y�K�� k�� M	א¥Wא�� fâ� �Y�K;א�� ·�� KC�� `�u�
�:אWäxא¥��·� �
�).��Î��h�א�Y>8(��MBE��M��j��i��Z�א��N�K��h�אx	�uD´�א#  )��( �
�i��MBE��،M��j�Ï�¹א¹¡��.�)�א&fE�א$ºW��y	�uD´(�>f�K�אWäxא¥�  )��(

UE� .א�Y>8�¹א�jא�W�א�8

�éא�­j�Y�K�¹ ¤j*�¥W?&א�א¥Wäxא�:� �
�Consumption = 20.1 + 0.778 Income�������      

«¹Y7א��.��ª¥K<�� £j�¹� ¶W
� W �� M�Y;Cא��¥W?&א� �אWäxא¥  ¤j*� PoK��¹� �Y�K;A�
´uD�	x¹א�f�Wא��.��M�u<A�.�� �

òßbç@òÃìzÜß�:�� �

�«Ï7��t��·j@��·�M<E���´jA	�g@!�kא����K�u<א��k��MAא�Wא��א�Ð=�&א�£¹W�¹
� ¤jBCא��M�¹Y<�M�Wא��i�¹�kA
��£Wâ¹،·zא�K�£W8��hä�kא����Y�K;א��f����.��אX�
�kC<�� i��K��k�Up¹א�ºY;��§K	�� £j�¹� ¶W
�M�،�I�·�O�Kא���� iC@,�¦¹K����·�

� ،WE#א� �אWäxא¥  ¤j*�]��� fא�Y�� h�� MA�Y&א� ¸X��«¹Y7א�� éא� �Y
K��� f?�C�¹
ºY�Tא.�� �

2( xˆìàäÜÛ@òíÐnÛa@ñŠ‡ÔÛa@:� �
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kA�א�?g��6�א$�g@6BC��M�Ð��f�K<�R-Sq�א���W�W���h��µu�אWätא¥ ¤j�W6¥��א��<
W�W�
kA�R-Sq (adj)�א&>µW���¹��f�K<�א���£KB�
xא�a�:�K��f9>�¹�،�i�T�Ð�Tא
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�אé�א�PoK�C��k�א&� ­j�Y�K�66�éK$א�µK�:�6�u6�`º¹K���µW<&א� W�W���·��>f�K�א��
99.1٪��f?���h�א��=Ðא��٪���99.1<�Y�)�א�Ð=��f�W�،)�X�¹א��>KC¸��·�א&�=Ð�א&

�� �W!� kא��� a�Kא��� Ð=�&א� k)´uD�	xא(� ،� k�K0.9(¹א��� (٪��fא�j
� éא� a�Y�
koאj7<א��G:%א�KDC��ºY��.� �
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�k�W<א��ªY>א�)�:�(¤j* �ºjC<��Ð��¥אWäxא�.� �
�f�Wא���ªY>(א��)��א¥:Wäxא� ¤j*ºjC<��.�� �

ëŠÐÛa@ÝØ’i@ŠeZ@ @

�k�W<א��ªY>א�):(��K<��aEê6��u¥אW6�6�tאE��6C<��Y66M�j� �
)������������������������������t���cA�à�Y>8א��h
.�(� �

� f�Wא��� ªY>א�):(�xא� �u�K<�� h�� f�Tא� kA
� W¹א��M�jC<�� �Wäא¥
)�h
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�h�Kא����fEA!�µ¹W�ANOVA� �
��jBC¤ �אWäxא¥ �

¥W8&א� �
Source 

�K�¥£�

M�Y$א� �
DF 

­jBá�

�K<�Y&א� �
SS 

_	j���

�K<�Y&א� �
MS 

²�
M�j��א3 �
F cal 

P. 
Value 

 0.0000 1781.03 227385 227385 1אWäxא¥

G:%128 1915 15 א * * 

kA@229300 16 א� * * * 
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����h�Kא����fEA!�µ¹W��h��U9���:����µKB��xא�MBE��·�P.value�����Y>6q�º¹K�����،��k6�¹
�����M�jC<&א�ºj����h��f��5�٪�.���������·G��foK?א��k�W<א��ªY>א��^�Y��KC�I��éK��K�¹�� ¤j*
��ºjC<��Ð��¥אWäxא��¹،����·I��g��h���������������¥אW6äxא��u�K6<��h6��f6�Tא�k6A
�W6¹א��´K6C�
Y>8א��h
�cA�à.� �

2( È¾aäòíì@òîö§a@xˆìàäÜÛ: 

âìèÐ½aZ@ @

��u�K<��h��f�Tא�kA
�W¹א��´KC��·��K�£אH��M�E���éא�KCAqj��M?�K��k�א%:�j�א�
Y>8א�� h
�cA�à¹� M�jC<�� �א&>�u�K�.אWäxא¥ ¸X��h�� K��� W�W�����K�� ��Y�Iא� ¶j?�

 ¤jBCA��MEoZ#א�M�jC<&א�¥K�����iEA
�dA:�.�� �
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ña…þa:���¶אW��	��g��¥K����)��(]��T - test[�.� 
ÝØ‘@ëŠÐÛa@òîöb–y⁄aZ@ @

��−  �66��M��C�K�)(:� � B0
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0:
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BH  

bèîÜÇ@ÕîÜÈnÛaë@wöbnäÛa@ÍíŠÐmZ@ @

�PoK��¥Kא¥א���Wäxא��u�K<��M�jC<��� �

 >�u�Kא&

MBE�� �
��u�K<�
 אWäxא¥

�koK8���MBE�
�¥K���xא)�( P. Value 

B0  20.088 3.40 0.008 

B1  0.77829 42.20 0.000 

ÕîÜÈnÛaZ@ @

�6B0 ��M��C�K�)(�µKB��xא�MBE��·��W �،P.value�º¹K���0.008�h��f���k�¹�
��ºj�א��M�jC<&5�٪��N�Kא���א¥W?&א�·G��foK?א��k�W<א��ªY>א��^�Y��KC�I��éK��K�¹�،

ºjC<��Ð��¥אWäxא� ¤j*�k�.�� �
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�6��M��C�K�)(�MBE��·��W �،µKB��xא�P.value�º¹K���0.000�h��f���k�¹�
M�jC<&א�ºj����5�٪�·G��foK?א��k�W<א��ªY>א��^�Y��KC�I��éK��K�¹�،�¥אWäxא�f�K<��

)�(ºjC<��Ð��¥אWäxא� ¤j*�k�.� �

B1

B1

3( òí†bÈÛa@ô‹Ì—Ûa@pbÈi‹¾a@Âë‹’: 

Â‹“Ûa@Þëþa@Z@óÓaìjÜÛ@µbànyüa@Éí‹ìnÛa@òîÛa†nÇg@�Normality Test� �

òîöb–y⁄a@ëŠÐÛaZ@ @

�k�W<א��ªY>א�)H0�:�(k<E�:א��a�¦jא���a����kא�jא��.� �
�f�Wא���ªY>א�)H1�(���:א�k<E�:א��a�¦jא���a����t�kא�j�.� �

@paìİ‰bjngóÓaìjÜÛ@µbàny⁄a@Éí‹ìnÛa@òîÛa†nÇg@Z@ @

)��(  � MBoK��Uא��Stat � � 6�� ME
Y>א�� MBoK?א��h�¹�،� Basic StatisticsÏא���
Y�Tא�Normality TestéKא���f@7�K��Upj��j��KB��،�: 

� �
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@Ý—ÐÛaåßbrÛa@ @

 

)��(  éKא���º¥אj$א�a�Y&א�KC��YD;E	:� �

� �
�ºXא��º¥אj$א�a�Y&א�k�e�K��:� �

)��(  �Ð=�&א�f?C��g�RESI1��·אjC<��ºXא��a�Y&א�éאVariable�. 
)��(  �N!��£j�j&א�א�¥KE��xא�h�� g�Tests for Normality�� ،Ïא��

�א� W��foאW�� �א�6 P�K�Y�� K�Y�j��kא��� M�uא���Minitab،� h@E�¹�¥K�����
Kolmogorov-Smirnov���¶K����W¹א���Y��§¹K&K��Y?Cא��µu��h�

¥K���xא�אX�.� �
�א  ) �( g�� _=pOK.�� ·�� W ��K�Y��א،¥K���x�Outputא& ��XDא MqK%א�

�KB�kA�:� �
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7

� �
ÕîÜÈnÛaë@wöbnäÛa@ÍíŠÐmZ 

�éKB��tא�a�¦jא���MEא�W�
��¥K�����PoK��kא�j�A�� �
�²¹YájA��¥K�����¶אW��	I��–²j�YBE	�� �

koK8א��¥K���xא� �
Ks 


W£�א&W�K7א� µKB��xא� �
P. value 

0.120 17 h��Î���0.15 

ÕîÜÈnÛa@òÔí‹ :� �
�������������²¹Yáj6A��¥K6���x�koK86�tא�f6EA���·��M6BE����:�	²¹YCBE6��U9��–��h���PoK6�א��

P.value����h��Î���0.15���،������M�jC<&א�ºj����h��Î���k�¹5٪،�������f6�?��K6C�I��éK6��K��
�����·G��foK?א��k�W<א��ªY>א����a����kא�jא����k6<E�:א��a�¦jא��.�����Tא�«Y76א��·I6��éK6��K�¹��µ¹

]kא�j�A��éKB��xא�a�¦jא���MEא�W�
��«Y
�[�ºY=8א���K<�Y&א�M?�Y��¶אW��	��«¹Y
�h�
Yא�j���M�£K<א�.� �

Â‹“Ûa@óãbrÛa@Z@óÓaìjÜÛ@ómaˆÛa@ÞýÔn⁄a@Z 
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@Ý—ÐÛaåßbrÛa@ @

 

òîöb–y⁄a@ëŠÐÛaZ@ @

�k�W<א��ªY>א�)H0�(�:�kא�jא���.��µu?�	��W�j�)�W�j��t«K��¥אkא�jא���.��kא�¤�.(� �
�f�Wא���ªY>א�)H1(��:�kא�jא���.��µu?�	��W�j�t)�W�j�«K��¥אkא�jא���.��kא�¤�.(� �

áØ§a@ña…cZ@ @

¥K����� µu��h�� i�W
� h��kא�jא���.��kא�¤� µu?�	�� £j�¹�ºW��kA
� g@$א� g���
Durbin – Watson Test� �

‰bjn⁄a@ˆîÐäm@paìİZ@ @

¶ëþa@ñì©a�:¥K���xא�koK8����K���)DW�(:� �
�K�Yã�W���j�¹k���£j�j&א���g�¥��Z#6(א(�k���X�K��K�Y�،�bA��¹��MBE��Xא��א&

�koK8�x2.54990(א.(� 
òîãbrÛa@ñì©a�:�M�Y$א�MBE?א��£Kæ�)�6��M�Y$א�gE?א��µ¹W��h��e�¤¹Durbin – 
Watson:( 

��������66��M6�Y$א�gE6?א��µ¹W6��hB96���،M6�K
�M>86�¹Durbin – Watson��.�6BE��
Z�Y�K��KÓ�Z�Y�¹�KE�Wא��MBE?א��.��W�)dL�(�Z�Y�K��KÓ�Z�Y�¹�KEA<א��MBE?¹א�)du.(� �

òrÛbrÛa@ñì©a�:^�Yא���W
K�: 
������������������µj6��k�W6<א��ªY6>א��6�¥^�¶W6
�¹��^6�¥�·K7��¥אY?א��¤Kà��g���«K6��¥tא��lא�X6א��

lא�j�A�ME�Tא�W
�:،�¼K?�¹��j?Aא �

11((  ���k�W<א��ªY>א��^�Y��)�´KC��·��º�«K��¥א�lא�¤�.��lא�jא���(í.��K��:� �
é¹Tא�M�K$א�א:¤��·K��4-dL<DW<4 ).(� �
ME�Kא���M�K$א�:�·K��0(�¤א<DW<dL.( 
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22((  ����k�W66<א��ªY6>א��f6�?�¹�)���W6�j�t�i6���º�«K66��¥א��l6¤א���6.��lא�j66א���(í�
.��K�:� �

é¹Tא�M�K$א�:�·K��2(�¤א<DW<4-du.(� �
ME�Kא���M�K$א�:�·K��א¤�)du<DW<2.(� �

������������������،£W6â�Ð6��¥אY6?א��K6BDE��·j6@��.��K6��´K6C��i6���éא�M�Kptא�אX�������K6C���k6C<+�
�W�j��f��W�W!�aE:���t«K��¥א�lא�¤t�¶��:� �

é¹Tא�M�K$(א�4:-du<DW<4-dL.(� �
ME�Kא���M�K$א�:�K�WC
)dL<DW<du.(� �

@b·ëcæ�:� �

��−  �¥K�����koK8���MBE�DW�º¹K���1.45761�)��koK8�xא�fEA��h���PoK�א��
�k��X�K���K�Y���.)�Session�א& �

��−  � ·�� KB�du �� º¹K��א�(1.36�� µ¹W�� h�� 6�� M�Y$א� gE?�Durbin – 
Watson(� ]�� WC
K�=1)�� ·��OE�MA?���א&�=Ðא��א& £W
 ¤jBCא�� k���j��

�_?��W¹א��Ð=���(G:%א�M�Y���K�¥£�¶K���=�15�)�h�Kא����fEA!�µ¹W��h��(�
�M�jC<��ºj����WC
¹5٪�[�.� 

� −  ��·I��éK��K�¹du<DW<2�.� 

áq@åßë@Ša‹ÔÛa@æìØí:� �

�µj���k�W<א��ªY>א��א��kא�jא���.��µu?�	��W�j��i�G��foK?�)�W�j�t�º�«K��¥א�lא�¤�
�kא�jא���.�.(������k�Kא���«Y7א��·I��éK��K�¹�]����kא�j6�A��kא�Xא��µu?�	xא�«Y
�[����«¹Y6
�h6�

Yא�j���M�£K<א��ºY=8א���K<�Y&א�M?�Y��¶אW��	�.� �
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åßbrÛa@Ý—ÐÛa@ @

 

@Â‹“Ûa@sÛbrÛa@Z@‰bjna@ãb£@ïÓaìjÛaI@‰bjnaåíbjnÛa@pbjq@ZH@ @

��!��K�Yã�h�����������������j6��K6B��،M6E�K"xא�gE6?א��a6��kא�j6א���¥K7����f@
fEA�אWäxא¥�
éKא���f@7�K��Upj��: 

Fitted Value

R
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� �
@@@bäç@Åyýíæc�:�����kא�jא���a�¦j�¹�¥K7�����X�G��K��kA
�koאj7
�f@
ºX�6_�א�6�k6�א6%��
Y>8א��f�,�)�j�¹�.��f8>��ºXא��א%_M��j&א�kא�j¹א���M��K����i��OE�،)�א��jא�k�א�

�kא�jא���¸XÓ�£Wâ�f@
�¹��_*�Wq¥�h@,t�)�Wא�Z���N�E��KD���kC<+�M8�KC���¹��
����W¹א��L�K��k��a?��¹�(������h�Kא�����K���¶W<��KC��g@ä�אX��.�����O�Kא���«Y7א��·I��éK��K�¹�

]���kא�j�A��h�Kא�����K���«Y
�[�����������M6�£K<א��ºY=86א���K6<�Y&א�M6?�Y��¶אW��6	��«¹Y6
�h�
Yא�j��.� �

ëóäË@åÇ@Ûaæbîj� :Ð�T¹א� aא�Yא�� «Y7א�� �אx¦¹£א �א%:k��.�א&�=Ðא��[��· «Y

M�Ð�
kA�אWäxא¥�א&�>W£�]�א��<�Y8�?�_?�.� �

Þbrß�[2]:�� �
ME�Kא����K�KEא��Yא�j��ªY>�:� �
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µ¹W#א�MAB@�� �

lìÜ¾a:� �

M?�K���ºj��M�jC<���dE�j� ¤j*��Wäא¥��:k���K�KE�A�א���WC
�.؟٪�5،� �

paì©a:� �
1( K�� Uא��� MBoStat�� ،oK?א�� h�¹BME
Y>א�� M�� 66�Regression�Ïא�Y�Tא�����

Regression�،�éKא���º¥אj$א�a�Y&א�YD;��²j	: 
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@Ý—ÐÛaåßbrÛa@ @

 

� �
�k�e�K���ºXא��º¥אj$א�a�Y&א�: 
)��(  g��a�Kא���Ð=�&א�f?C��(Y)�·אjC<��ºXא��a�Y&א�éא�Response�. 
)��(  � M�uא��� MA?���א&�=Ðא��א& f?�� g�(X1 , X2 , X3)Y&א� éא��ºXא�� a�

��.Predictors��jC<א· �

2( � g�³j�� §¹K&K�� Y?��� ¥KE��xא�Storage�º¥אj$א� a�Y&א� YD;�� ²j	� ،�
éKא��:� �

� �
º¥אj$א�a�Y&א�אX��k�: 

)��(  Y?���¶K���Residuals�.� �
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)��(  �g�_=p��OK��k	K	Tא�º¥אj$א�a�Y&א�éא��£j<A�. 

òÃìzÜß:��éא�­j�Y�K��X�K��fB<א��M�¥¹�Worksheet �،���W6��i6���W��6	��M�K6p��)�
�kא�j�A��£jB
)Residuals�(�g	I�RESI1.�� �

3( k	K	Tא� º¥אj$א� a�Y&א� h�:�³j��§¹K&K�� Y?��� ¥KE��xא�Options�²j	�
éKא���º¥אj$א�a�Y&א�YD;�:� �

� �
�a�Y&א�אX��k�º¥אj$א: 

)��(  Y?���¶K���Durbin-Watson statistic�. 
)��(  � e�X�Y?��� ¶K���Variance Inflation factorsW�� kA
� g@�A���º

�t�¶א�MA?���.j�¹£��¦¹£א ��:k��.�א&�=Ðא��א& �
)� (  �g�_=p��OKk	K	Tא�º¥אj$א�a�Y&א�éא��£j<A��،�� �

4( � ،�k	K	Tא�º¥אj$א�a�Y&א� h�� ¥KE��xא� ³j��§¹K&K�� Y?��Graphs�²j	�
éKא���º¥אj$א�a�Y&א�YD;�:� �
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@Ý—ÐÛaåßbrÛa@ @

 

� �
�a�Y&א�אX��k�º¥אj$א: 

)��(  Y?���¶K���Residuals versus fits�.� 
)��(  �g�_=p��OKk	K	Tא�º¥אj$א�a�Y&א�éא��£j<A��،� 

5( �،�k	K	Tא�º¥אj$א�a�Y&א�k�_=p��OK��·��W �k��fEA��K�Yã��Xא�א��
�X�K���K�Y� :��KB��kA�Session�א&

� �
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aòÔîÏìm@@ô‰Ûa@Ša‡®a@xˆì¹@òîyý–@óÜÇ@áØ¨:� �
@üëc@ZÛaòí‹ÄäÛa@Âë‹“Z@ @

1( @ÖbÐmgIòîÔäß@ëc@HŠa‡®a@pýßbÈß@òàîÓë@paŠb’g�:

0H

H

0

� �
� Æ� M	א¥Wא�� fâ� �Y�K;א�� ·�� KC�� `�u�W�j��א�¥K
�� µj�� �	jא� �£Wâ� £jE��

äxא��u�K<�¹��¥אW�،� ¤j*�]���fא�Y��h��ME�Kא���MA�Y&א�éא�f?�C��KC�I��éK��K�¹
WE#א�א¥Wäxא.� �

2( xˆìàäÜÛ@òíÐnÛa@ñŠ‡ÔÛa�:� �
�º¹K��R-Sq (adj)��f�K<�א���W�W�א&>µW���`�u��h���PoK�fEA!�אWäxא¥��·�

62.3�٪Ð=�&א�·��¸KC<�� �Y�(�)X1 ,X2, X3�M��א&��?Aא�،�X�¹א>�62.3��٪�h�

jא�f�)��37.7٪(¹א��k�K�،�)�)Y�Ðא��א��k��W!��k�א&�=Ð�א��a�K�א��=�éא�a�Y�

koאj7<א��G:%א�KDC��ºY��.� �

@bîãbq@Zòîšbí‹Ûa@Âë‹“ÛaN 

1( @òíìäÈ¾a@òîÜØÛa@xˆìàäÜÛ�: 

‘òîöb–y⁄a@ëŠÐÛa@ÝØZ@ @

�k�W<א��ªY>א�)�:�(�ºjC<��Ð��¥אWäxא� ¤j*.� �
�f�Wא���ªY>א�)�:�(�ºjC<��¥אWäxא� ¤j*.� � 1

Še@ÝØ’i@ëŠÐÛaZ@ @

�Ð66�jCM��W6666<א¥���u66666�אa66äx��(Eê66�K<�:�ªY)H�א�>k�W�666א�<
�)Y>8א��h
�cA�àt.�(� �
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� f�Wא��� ªY>א�)H� :� (�M�jC<�� �אWäxא¥ �u�K<�� h�� f�Tא� kA
� W¹א�

h�א(�cA�àY>8�.( 

1

bèîÜÇ@ÕîÜÈnÛaë@wöbnäÛa@ÍíŠÐmZ@ @

�h�Kא����fEA!�µ¹W�ANOVA� �
��jBC¤ �אWäxא¥ �

¥W8&א� �
Source 

�K�¥£�

M�Y$א� �
DF 

­jBá�

�K<�Y&א� �
SS 

_	j���

�K<�Y&א� �
MS 

²�
M�j��א3 �
F cal 

P. Value 

 0.0000 19.18 8.4914 25.4742 3 אWäxא¥

G:%0.4428 13.2834 30 א * * 

kA@38.7576 33 א� * * * 

ÕîÜÈnÛaZ@ @

�µKB��xא�MBE��·��h�Kא����fEA!�µ¹W��h��U9��P.value�Y>q�º¹K����،�f���k�¹
M�jC<&א� ºj���� h��5� ٪�� ¤j*� ·G�� foK?א�� k�W<א��ªY>א��^�Y�� KC�I�� éK��K�¹� ،
ºjC<�� Ð�� ���GאWäxא¥ foK?א�� f�Wא���ªY>א�� f�?�¹�i� W�j���h�� f�Tא� kA
� W¹א�
�à�¥אWäxא��u�K<�Y>8א��h
�cA.� �

2( òíìäÈ¾a@òîö§a@xˆìàäÜÛ: 

òîöb–y⁄a@ëŠÐÛa@ÝØ‘Z@ @

��−  �6��M��C�K�)(:� � B0

0:

0:

01

00

≠

=

BH
BH  
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��−  6��M��C�K�)�(:� � B1

0:

0:

11

10

≠

=

BH
BH �

��u�K<&א�k�K���אX@�¹)(� � 32 , BB

@ÕîÜÈnÛaë@wöbnäÛa@ÍíŠÐmbèîÜÇZ@ @

���PoK�����¥K��M�jC<���u�K<�אWäxא¥ �

�u�K<&א 

MBE�� �
�u�K<��
 אWäxא¥

MBE��koK8���
¥K���xא)��( 

P. Value 

B0  6.5938 12.79 0.0000 

B1  
0.3232−  1.16−  0.255 

B2  
1.8757−  7.09−  0.000 

B3  0.03675 0.51 0.611 

ÕîÜÈnÛaZ@ @

d�K�א#�Z�א��N�K��h��:��f@��MBE�P.valueh�אµKB��x��·�:���U9��h�א#µ¹W�א�
�0.000�º¹K��)(א��l�K��א&�=Ð�אWäא¥،�f�K<�¹�)(אWätא¥��h��f���k�¹�

� M�jC<&א� ºj���5٪�� ،l�K��K�¹�� ·I�� KBÓºjC<�� Ð�I�� .� K��� 6�� M��C�K�)(،�
)(�µKB��xא�MBE��·��W �P.value��h��Î���.��K$א�k��M�jC<&א�ºj���5�
٪�،l�K��K�¹� KC�I��f�?��foK?א��k�W<א��ªY>א��� ¤j*�k���u�K<&א� ¸X�� M�jC<�� W<�

�.אWäxא¥ �

B0B2

B
B3

1
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3( Âë‹’@pbÈi‹¾a@‹Ì—Ûaô@òí†bÈÛa. 
Â‹“Ûa@Þëþa@Z@óÓaìjÜÛ@µbànyüa@Éí‹ìnÛa@òîÛa†nÇg�Normality Test:� �

òîöb–y⁄a@ëŠÐÛaZ@ @

�k�W<א��ªY>א�)H0�:�(k<E�:א��a�¦jא���a����kא�jא��.� �
�f�Wא���ªY>א�)H1�:�(k<E�:א��a�¦jא���a���t�kא�jא��.� �

@óÓaìjÜÛ@µbàny⁄a@Éí‹ìnÛa@òîÛa†nÇg@‰bjng@paìİZ@ @

)��(  MBoK��Uא���Stat � � 6�� ME
Y>א�� MBoK?א��h�¹�،� Basic StatisticsÏא���
Y�Tא�Normality TestéKא���º¥אj$א�a�Y&א�KC��YD;E	�:� �

� �
e�K���ºXא��º¥אj$א�a�Y&א�k�:�� �

◘ �Ð=�&א�f?C��g�RESI1��·אjC<��ºXא��a�Y&א�éאVariable�. 
◘ N!� �£j�j&א�א�¥KE��xא� h�� g��Tests for Normality�� ،¥K�å�

¥K�����Kolmogorov-Smirnov���W¹א���Y��§¹K&K��Y?Cא��µu��h�
¥K���xא�אX��¶K��.� �
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)��(  �_=p��g�OK��K�Y�
kA�א&�µj8�A��،Output�،¥K���xא� �א%MqK��XDא
éKא���f@7�K��Upj��j��KB�:� �

RESI1
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4

� �
ÕîÜÈnÛaë@wöbnäÛa@ÍíŠÐmZ 

��tא�a�¦jא���MEא�W�
��¥K�����PoK��kא�j�A��éKB� �
�²¹YájA��¥K�����¶אW��	I��–²j�YBE	�� �

¥K���xא�koK8א�� �
Ks 


W£�א&W�K7א� µKB��xא� �
P. value 

0.116 34 h��Î���0.15 

ÕîÜÈnÛa@òÔíŠZ@ @

�������������²¹Yáj6A��¥K6���x�koK86�tא�f6EA��	،²¹YCBE6��·��M6BE������U9��–��h���PoK6�א��
P.value����h��Î���0.15���������M6�jC<&א�ºj��6��h��Î���k�¹�5٪،�������f6�?��K6C�I��éK6��K��

�������k<E�:א��a�¦jא���a����kא�jא���·G��foK?א��k�W<א��ªY>א�.����µ¹Tא�«Y7א��]��MEא�W�
��«Y

kא�j�A��éKB��xא�a�¦jא���[Yא�j���M�£K<א��ºY=8א���K<�Y&א�M?�Y��¶אW��	��«¹Y
�h�.� �
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Â‹“Ûa@óãbrÛa@Z@óÓaìjÜÛ@ómaˆÛa@ÞýÔn⁄a@Z 

òîöb–y⁄a@ëŠÐÛaZ@ @

� k�W<א��ªY>א�)H0(� :� W�j�µu?�	א� .��lא�jא��)�� W�j�� t«K��¥א�lא�¤�.��
kא�jא��.(� �

�f�Wא���ªY>א�)H1�:(t��W�j�µu?�	א�.��lא�jא��)��W�j�«K��¥א�lא�¤�.��
kא�jא��.(� �

bäç@Åyýí@–@óöb–y⁄a@ÝîÜznÛa@wöbnã@åß@–@æcZ@@ @

��−  � MBE�loK8���¥Kא����DW� º¹K���1.69502� )��PoK��� h�
�k��koK8�xא�fEA���.)�Session�א&��K�Y���X�Kא�� �

��−  �·��KB�du ��º¹K��1.65)��6��M�Y$א�gE?א��µ¹W��h�Durbin 
– Watson�]�(�WC
K���º¹K��3)���k��MA?��
W£�א&�=Ðא��א&

 ¤jBCא�� (� G:%א� M�Y���K�¥£� ¶K��� )�h�Kא���� fEA!� µ¹W�� h�
�º¹K���KD��W 30�(�M�jC<��ºj����WC
¹�،5٪��.[� 

� −  ��·I��éK��K�¹du<DW<2�. 
�g��h�¹¥אY?א��·j@�:� �
�µj���kא�jא���.��µu?�	��W�j��i�G��foK?א��k�W<א��ªY>א��)�W�j�t�º�«K��¥א�lא�¤�

kא�jא���.�.(�k�Kא���«Y7א��]kא�j�A��kא�Xא��µu?�	xא�«Y
�[�M?�Y��¶אW��	��«¹Y
�h�
Yא�j���M�£K<א��ºY=8א���K<�Y&א. 

Â‹“Ûa@sÛbrÛa@Z@@óÓaìjÛa@ãb£@‰bjngIngåíbjnÛa@pbjq@‰bjZH@ @

������������������j6��K6B��،M6E�K"xא�gE6?א��a6��kא�j6א���¥K7����f@
�h��K�Yã�fEA!�אWäxא¥�
éKא���f@7�K��Upj��: 
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� �
��������������f6�,�ºXא��א%_�k��K��kA
�koאj7
�f@
�X�G��kא�jא���a�¦j�¹�¥K7����KC��`�u�

Y>8א��)�����M��K�،��K6B���i6�h6@,t�������)��¹א��jא�k�א&M6��j���א%_�א�ºX��f8>��.�א��jא�k�א�
�������kא�jא���¸XÓ�£Wâ�f@
¹��_*�Wq¥�)��������a?��¹��M8�KC���¹���Wא�Z���N�E��KD���kC<+

�W¹א��L�K��k��(�h�Kא�����K���¶W<��KC��g@ä�אX�.O�Kא���«Y7א��]�h�Kא�����K���«Y

kא�j�A��[Yא�j���M�£K<א��ºY=8א���K<�Y&א�M?�Y��¶אW��	��«¹Y
�h�.� �

“Ûa@Éia‹Ûa@Â‹Z@@òíÐnÛa@paÌn½a@´i@óİ¨a@xaë…‹⁄a@â†Ç@ÂŠ‘@IòÜÔn½aH@Z@ @

üëc:�@òÏìÐ—ßÂbjmŠüa��Correlation Matrix�� �

paì©a:� �
1( � MBoK�� Uא��Stat� 6�� ME
Y>א�� MBoK?א�� h�¹�Basic Statistics�Ïא�� �

CorrelationéKא���º¥אj$א�a�Y&א�YD;��²j	�،�:� �
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� �
�º¥אj$א�a�Y&א�k��e�K���ºXא�: 

�MA?����Variables��אé�א&a�Y�א�ºX��jC<א·�)g�)X1 ,X2, X3��f?C�א&�=Ðא��א& �

2( �_=pאOK،��M�j>8��·��W"�²j	«K��¥tא�א�Ð=�&א�¸X��.��–�k���X�K��
��K�Y�
kA�א�f@7�א��éK�–א&�:� �

� �
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Upj��M�j>8��«K��¥tא·��:�� �

◘ �f�K<�«K��¥tא�.��)X1 ,X2�(�º¹K��0.050)��j�¹�«K��¥א�i�T�cE<p�
�h��f��+0.7�(�،�MBE�¹P.value��º¹K��0.778�k�¹��h��Î��5�٪

�M�u
�M�jC<��¶W
�kA
�K9���µW��K-«K��¥tאKBDCE��.� �

◘ � f�K<�� e�X�«K��¥tא� .��)X1, X3� (� º¹K��0.078−��MBE�¹� ،
P.value��º¹K��0.660� k�¹�� h��Î��5� ٪�¶W
�kA
� K9��� µW�� K-

�M�u
�M�jC<�«K��¥tאKBDCE��.� �

�Ð��¹א ◘ :� f�K<�«K��¥tא� .��)X2, X3� (� º¹K��0.229−�MBE�¹� ،�
P.value��º¹K��0.192� k�¹�� h��Î��5� ٪�¶W
�kA
� K9��� µW�� K-

�M�u
�M�jC<�«K��¥tאKBDCE��.� �

Õj@b¿@|›ní:� �

��u�K<��aEê�·�«K��¥tא�ºW<���Æ�)0.7(،��u�K<��M�jC<��¶W
�éא�M�KpxK��אX��
«K��¥tא�íא��،M�uא����tK$� ¹£א¦y��MA@7��W�j�t�i�G��µj?א��·��aE:����éK��K�¹

 ¤jBCא��אX��k��k:%א.� �

@bîãbqZâa‡ƒnhiåíbjnÛa@áƒ›nm@ÝßbÈß@�(VIF)�:� �

õ¼K?���PoK�CA���k�� M�pj&א�X�K���K�Y���Session�א& W�j�� t� i��� W �،� ¹£א¦�
�·��OE��MA?���،��KB��j�)5(א&>f�K���f��h�aEê��gE��Xא��:k��.�א&�=Ðא��א&

�µ¹W#K��Upj�l�Kא��:� �

� �
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Ð=�&א� �VIF 
X1 1� �
X2� �1.1� �
X3� �1.1� �

òÃìzÜß�:���·��O�K�A��h@,_?���W¹א��M?�Y:��k>�@.�� �
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òîäßÛa@ÝýÛa@ÝîÜ¥@ @
Time series Analysis 

@aˆç@óÏÝ–ÐÛaòîÛbnÛa@kãaì¦a@òîİÌm@ání@Òì@:� �
1( ¼KE�KE��MEC�Zא��MA�A��[�א����Time Series Plots� �
2( fEA!�¶K<א��¸K"xא�M�£K<��Trend Analysis  

3( M�Y� �Moving Average���M?�Y�א&�j	�K:�א&�

4( �k	Tא�WEDBא���³Y�: 
)��(  M�£Y>א��M?�Y:א��Single Exponential Smoothing 
)��(  M�¹£Z&א�M?�Y:א�Double Exponential Smoothing  

üëc�:�bîãbîi@òîäßÛa@òÜÜÛa@˜zÏ�����Time Series Plots� �

1( ñ†yaë@òîäß‹@òÜÜ@òÛby@óÏ��:¼K��K��h��²WÓא�·j@���אX�]��:א�< �
)��(  ������������O6E��h6��h�Z6א��Î6
�MEC�Zא��MA�A�����²K7�_*�¹	jA´�א�

¸K"��£j�¹�ºW��¶K
���MEÑj��א�Ð=��¹�.........Íא.� �
)��(  ���g���M�Y<���A�A�
kA�א���Y:��ºXא��Ð=א��MMEC�Zא���W<�¹�f���

�������h��Z6��éא�MEA6qTא�MA�A��g�א�?��MCE<��MEC�¦�M:?�.��µK6���
e�¤�:M	א¥£�����������k6A
�c�
·u��k6�א�86xא�MEא�ZE���£K�¦�Ð�G��
�g�¥�K<E�&א.�� �

2( @@òÛby@óÏ@…ìuëòîäß‹@òÜÜ@åß@Šr×c��:K��K��k�KEא���fE�Bא���h��²WÓא�·j@��
�M�K$א�¸X��k�j�M�¥K?&א��´jA	�.���¸X��f	u���.�k��<]�א�N�jא� �
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Þbrß)�1:�(� �
�µ¹W#K��M�pj&א�MEC�Zא��MA�A��:א��h�l�K���K�KE�א� �

lìÜ¾a:�� �
)��(  �fE�Bא��l�KEא���. 
)��(  �g��¶K
�¸K"��£j�¹�ºW��W�W!MA�A��.�k��X¸�א� �

�א��jCא� ��K<E�&א)��W�¹�c�TK�(� �

1995� �15� �

1996� �17� �

1997� �10� �
1998� �20� �

1999� �24� �

2000� �35� �

2001� �38� �

2002� �45� �

2003� �49� �

2004� �52� �

2005� �60� �

2006� �66� �

paì©a�:� �

1( �K�KEא���µK�£�:� �

 370



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîäßÛa@ÝýÛa@ÝîÜ¥ 
 

� �

2( �MBoK��Uא��Stat�6��ME
Y>א��MBoK?א��h�¹�Time Series�Ïא���Time 

Series PlotéKא���º¥אj$א�a�Y&א�YD;��²j	�،�:� �

� �
�:&a�Y�א$jא¥º��k��Xא�א �
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kA���Y?��¼K�¹£Z��§¹K&K��Y?א¼�Simple��،kA��KB��Y���º¥אj��a�Y��YD;��²j	:� �

� �
�º¥אj$א�a�Y&א�אX��k�e�K���ºXא�:�� �

)��(  ��g�f?C�Ð=�&אSales �·אjC<��ºXא��a�Y&א�éא�Series.�� �

)��(  �g�³j��§¹K&K��Y?���¥KE��xא�Time/Scale�،��º¥אj$א�a�Y&א�YD;��²j	
éKא��: 

� �

من هذه القائمة
 Yearاختر

أنقر هنا

  1995أكتب هنا 
السنة التى تقع فى بداية [ 

 ]السلسلة
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3( �_=pא�g�OKd�K� .�OK��_=p�iE�¹��،��j<A£��אé�א&a�Y�א$jא¥º�א�

4( �KC�I��f8ä�k�KEא���f@7א��kA
éKא��:� �
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� �
�f@7א��h��U9��k�KEא��e�K���ºXא���:��hB9���M	א¥Wא��fâ�M�Y7א���K<E���·�

�¶K
�¸K"��،��£K�Z�K��i���KB�&א�א�Ð=�A��Y���W�j��tMEÑjMA�A��.��k���K�KE��X¸�א� �

Þbrß)�2:(� �
� �K<E�&� �K�KE�� KC�W�� �Yא�j�� ��¤א �K�Y7א�� ºW��� h�� �Ï>א�� µu�1991�k���

2004.��� i�G�� gA<א�� a�� ¶K
� W<�1998� M�Y7א�� N�K��� fB<�� ÐE=�� k��M	KE�א�
� ME�u
xאKD�W�،�¼tW�� ·j�Z>EAא��� k�� ·u
xא� éא� ¸K"xא� µu�� h��k�� ·u
xא� h��

8�cא��.� �

lìÜ¾a�:� �

��K<E�&א�kA
��:�?gEE���Y��Xא�א�?Yא¥� �
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�א��jCא� ��K<E�&א� �
1991� �950� �
1992� �980� �
1993� �920� �
1994� �880� �
1995� �840� �
1996� �810� �
1997� �830� �
1998� �750� �
1999� �860� �
2000� �1100� �
2001� �1300� �
2002� �1500� �
2003� �1550� �
2004� �1600� �

paì©a:�� �

1( µK�£���K�KEא��:� �
µK�£��g���²j	���WB
��M�u��k���K�KEא��:� �

�k�£jB<א��µ¹Tא�א�:jC���g��µK�£�א�;�Y�K�fâ��:�א��k�K��א�>.k�¹£jB���g��µK�£�א�
�M	א¥Wא�)�K<E�&א�.(£jB<א��k�¹�O�Kא���:�g��£אj�Tא�µK�£��£j@א��k:<��OEÞ�)1�(

�MA�A�
�K�KE�A�)ME�u�א%MqK���Z#K�אµ¹T��h�א�xא�M	KE��@j£��،�¹א)��f��ÐE=�א�
)2�(�MA�A�
�Z�A�)ME�u�א��k�K��h�א�xא�M	KE�،��KB��j��Upj��f@7�K��W<�(��ÐE=�א�

éKא��:� �
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� �


ME��6�MB6�א�<h�¹6�א�?،oK��UStat��MBoK�6א�� )2YTime SeriesÏא���Y�Tא��
Time Series PlotéKא���º¥אj$א�a�Y&א�YD;��²j	�،�: 

� �
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�k��אX�º¥אj$א�a�Y&א:� �
�� Y?�� �Y?��¹£Z�G� ¥KE��xא� kA
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variables for grouping. 
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� µ¹W#א��K�KE�l�Kא��Upj����� k��.�C#א� h��.æY%א� £W<��.�Gא��� g���MEA@
� M<�K�� �¥Kא����Y�K?א��Ï>א�� µu��h�� �1990�k���2003� ،�lìÜ¾a�� ��Yא��:
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MC��א� �¥j�Xא�� ��K�xא� �
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1991� �24� �12� �
1992� �30� �8� �
1993� �25� �20� �
1994� �40� �28� �
1995� �42� �24� �
1996� �39� �30� �
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1998� �52� �45� �
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¥j�Xא��£W
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@bîãbq@ZÝîÜ¥âbÈÛa@êb¤a@�Trend Analysis     

�:­��h�K*¤ �אK"x¸�א�>¶K��M�u���jא��Y�j�Minitab��P�K�Y�א�6� �
)��(   ¤jBCא��k:%א�linear trend model� �
)��(   ¤jBCא��k<E�Ïא��quadratic trend model� 
)� (  �k	Tא� ¤jBCא�exponential growth trend model� 
)�£(  � ¤j*S-curve trend model�� �
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�j�� M�£� Y��Tא�  ¤jBC¹א�� ،�  ¤j*� f@�� H�Cא��� M�£�[E�K?�� W����K��� µu�� h�
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2( �MBoK��Uא��Stat� 6��ME
Y>א��MBoK?א��h�¹�Time Series�Ïא���Trend 

AnalysiséKא���º¥אj$א�a�Y&א�YD;��²j	�،:� �
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e�K���ºXא��º¥אj$א�a�Y&א�k��:�� �
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)��(  ��¥KE��xא�¶K���Y?�Linear�N!��£j�j&א�א�¥KE��xא�h���Model 
Type.� �

)� (  �¶K���Y?���g�Generate forecasts�M�K��k�¹�،�Number of 
forecasts� M�jA:&א� H�Cא��� �Ï�� f�£��)3� ����u��Ïא��) H�C�A�� ،
MEA�?���.� �

3( �³j��§¹K&K��Y?���¥KE��xאTime�،�éKא���º¥אj$א�a�Y&א�YD;��²j	: 
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)��(  �¶K���§¹K&K��Y?��Calendar�Ïא��g��،�Year.�� �
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MEC�Zא��MA�A��].�Wא�M�א� �
4( �gא�_=pOK ��،d�K��f8�	،�OK��אiE�¹_=p��j<A£��אé�א&a�Y�א$jא¥º�א�C
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Trend Analysis Plot for Sales
Linear Trend Model

Yt = 15.3333 + 3.2*t
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õ§a�óãbrÛa:�KD?E�j��)�kא���¶K<א��¸K"xא�M�£K<��hB9���� �
�Yt = 15.3333 + 3.2*t 
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�Mean Absolute Percentage Error (MAPE)�
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óÈîi‹m@xˆì¹@ÕîÏìm��Quadratic Trend Model� �
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Model Type.� �
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Number of forecasts� M�jA:&א� H�Cא��� �Ï�� f�£��)3� (�H�C�A�� ،
�،MEA�?���)�.�KB�	��u��)d��Ïא��� �

2( ��xא�³j��§¹K&K��Y?���¥KETime�،�éKא���º¥אj$א�a�Y&א�YD;��²j	: 

 389



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

ÉbnÛa@Ý—ÐÛa@ @

 

 

3( � g�_=pא�OK �� M?�K�
kA��<]�א&��K�Y�א��f8ä�،]�M�K��k��h@�¹
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MAPE 7.39327
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Trend Analysis Plot for Sales
Quadratic Trend Model

Yt = 35.6905 - 7.90390*t + 1.11039*t**2

� �
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Forecasts

Actual
Fits

Trend Analysis Plot for Sales
Growth Curve Model

Yt = 18.4543 * (1.09859**t)
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Trend Analysis for Sales  
 
Data      Sales 
Length    9 
NMissing  0 
 
Fitted Trend Equation 
 
Yt = 18.4543 * (1.09859**t) 
 
Accuracy Measures 
 
MAPE  19.8055 
MAD    5.2184 
MSD   41.3710 
 
Forecasts 
 
Period  Forecast 
2007     47.2557 
2008     51.9146 
2009     57.0329 
 

Šbîn‚g�Ý›Ïc�xˆì¹:� �

 ¤jBCא�� �¶K<א��¸K"xא�M�£K<�� �
�a�Y��_	j��
�K:�xא� �

)MSD(� �
k:%א� ¤jBCא�� �Yt = 15.3333 + (3.2*t)� �48.8444� �

k<E�Ïא�� ¤jBCא�� �
Yt = (35.6905) - 
(7.90390*t) + 
(1.11039*t2)�

6.64964� �

k	Tא� ¤jBCא�� �Yt = 18.4543 (1.09859)
t� �41.3710 

� �

d�K��:���U9��h�א#µ¹W�א� �
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� k<E�Ïא��  ¤jBCא�� j��  ¤j*�f9��� ·��?ç�OE��f��� d�§KE?&� MBE��a�Y�� _	j��
�K:�Tא�MSD.�� ¤jBCא��אX��KD�W?��kא���א�H�Cא���kA
�£KB�
xא�g���²j	�éK��K�¹�
�k�¹:� �

Forecasts 
 
Period  �Forecast 
2007      67.690 
2008      83.105 
2009     100.740 

M�K��M�j�A�:� �
�NC�� j�� W�Y��k��PoK�Cא��X�K���K�Y�
kA�¹t��_?�،�Session�א&�µj8$א�W�Y�

�ME�KE���K�Yã)l�KEא���f@7א�(�MEqK%א�¸X��fE:<��eC@,��kA��KB�:�� �

1( �6��©K%א�¥KE��xא�U��GraphséKא���º¥אj$א�a�Y&א�h��:� �

� �
� �

kA��KB��W�W��º¥אj��a�Y��YD;��²j	:� �
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 أنقر هنا

� �
2( �_=p��g�OK �.�ME�KE��¶j	¥�e��YD;��h��f@7א��אXD�.� �

bqrÛb@Zò×‹zn¾a@pbìn¾a�Moving Average 

Þbrß)�5:(� �
lìÜ¾a:� �

�¹א��k�K��h�א	��Wא¶ µ¹Tא� a�Yא�� µu���K<E�&K�� H�C�A�� M�Y��א&�j	�K:�א&� M?�Y��
� ¶K
2007� ،��� ·�� ¥K��
I� º¹K��� ´Y��א&� _	j�&א� §K	�)4(� e�¤¹� ،��K�KE�A�

�µ¹W#K��M�pj&אl�Kא��:� �
� �
� �
� �
� �

 396



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîäßÛa@ÝýÛa@ÝîÜ¥ 
 

MC��א� �א�<Ïא�� ��K<E�&א� �
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O�Kא���a�Yא�� �18� �

2004� �

aא�Yא��a�Yא�� �30� �
µ¹Tא�a�Yא�� �25� �
k�Kא���a�Yא�� �14� �
O�Kא���a�Yא�� �10� �

2005� �

aא�Yא��a�Yא�� �22� �
µ¹Tא�a�Yא�� �36� �
k�Kא���a�Yא�� �28� �
O�Kא���a�Yא�� �15� �

2006� �

aא�Yא��a�Yא�� �27� �

@paì©aZ@ @

1( �K�KEא���µK�£��g���kA��KB��،�:� �
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� �

2( � MBoK�� Uא��Stat�� �א�?، h�¹� 6�� ME
Y>א�� MBoKTime SeriesÏא�� �Y�Tא��
Moving AverageéKא���º¥אj$א�a�Y&א�YD;��²j	�،: 

� �
e�K���ºXא��º¥אj$א�a�Y&א�k��:�� �

)��(  �M�K��k�Variable��:g��Ð=�&א�µK�£I��Sales�.� �
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)��(  �M�K��k�MA Length��:�£��´Y��)�.f)4��	K§�א&�j	_�א&� �
)� (  � g��� ¶K��� Y?�Generate forecasts�� k�¹�� M�KNumber of 

forecasts� µK�£I�� ¶j?��� M�jA:&א� H�Cא��� �Ï�)2� (� KC���OE�� ،�W�Y�
¹Tא�a�Y�K��H�Cא��µk�K¹א����éKא���¶K<א��h��.� �

3( �g�³j��Y?���¥KE��xא�Time��²j	�،éKא���º¥אj$א�a�Y&א�YD;�:� �

� �

 أنقر هنا

المتغيراتم بإدخالقثم
الموضحة أمامك

4( � _=p�� g�Ok� _=p�� iE�¹� ،� d�K��א� º¥אj$א� a�Y&א� éא� �£j<A�� ،�OK��،
A
�f8äh���K�Y� :k�א&��K�Y�א%MqK��XDא�אT	،�jA�·j@��¹��X¸�א&

 éKא���k�KEא���f@7א�:� 
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Variable
Actual
Fits

Moving Average Plot for Sales

Moving Average
Length 4

Accuracy Measures
MAPE 44.2111
MAD 7.8438
MSD 91.2266

Forecasts
95.0% PI

� �
 �K�Y����:Session���X�K��k�א& �

Moving Average for Sales  
�

Data      Sales 
Length    12 
NMissing  0 
 
Moving Average 
Length  4 
 
Accuracy Measures 
MAPE  44.2111 
MAD    7.8438 
MSD   91.2266 
 
Forecasts 
Period  ��Forecast    Lower    Upper 
13          26.5 ���� 7.77987  45.2201 
14          26.5  ����7.77987  45.2201 
�

pbÄyýß:���¶W?��א�H�Cא���h��.
j��M�Y��:�M?�Y�א&�j	�K:�א&� �
1( �M:?C��H�Cא��)�W¹א��MBE��(k�¹�£jB<א��N!��£j�j&א�gE?א��Forecast�

�k��X�K��K�Y���.�א& �
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2( ��Ï>��H�Cא���)�kC<+�¸XÓ�M?���Ï��£Wç�f��،��W¹א��MBE��£Wç�t�i��
KD��G�C�&א�MBE?A��k�£�W�¹�kA
��W��£Wç�º��MBE?א��(��£j�j&א�gE?א��k�¹

�h�£jB<א��N!Lower   Upper �،�W�C	�k�KEא���g	Yא��éא�­j�Y�K�¹
��k��H�Cא����Ï���K�$�M�W����٪�.·95�M�¥£�א��?M�א& �

bÈiaŠ@Zóþa@‡îèànÛa@òÔí‹ ��Exponential Smoothing� �

��¥K
xא� d�K��א� M�Y��א&� �K:	j�&א� ³Y�� µK@
�� W��� k	Tא� WEDBא���  ¤K*� Î�<�¹
��¹¦א·� kA
� WB�<�� M�Y��א&�j	�K:�א&� ·�� k�� hB@�� KBDCE��²u��xא� h@�¹� ،KDEא�

�¹K���¹¦א·��� k:<�� k	Tא� WEDBא��� ³Y�� ·�� .�� k�� ،MEC�Zא�� MA�A���א� gE?�� M
� ،¶W�Tא� �K�KEא��� h�� Î��� ��¹¦א· M��W$א� �K�KE�A�� ·j@�� OEÞ� ،ME�E�Y��אX�

�،�M?�K�
kA�א%:G��k�א��H�C��k�א�<Ïא��א��WB�<�� KD���éא�M�KpxK��Y����W<�� X�¹א
C�� H�Cא��� h��²WÓא� a�� dא�j��¹� ME?:� �א. ¸X�¹� �ZE&A<�N�M�£� Y����  ¤KBCא�� ¸X��

W��	�� Y���� éK��K�¹� ،M�£KB�
�א&�j	�K:��K¼א�¹  ¤KBC�� M�¥K?&K�� kAB<א�� aא�jא�� k��
M�Y���.א&� �

óþa@‡îèànÛa@òÔí‹ �òí†‹ÐÛa��Single Exponential Smoothing  
�M?�Y:א��¸X��WB�<��H�Cא���k�ME�Tא�M�£K<&א�kA
:� �

( )tttt FYFF −+=+ α1 �
E�O: 
α�:��UE�Y��f�K<�)Wא�j¹א��Y>8א��.��i�BE��¡¹אÏ��N�K��¥אW?�(.� �

M�K���K;�u�:��� �
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1( ¼K?��� M?�K��א� M�£K<BA��� :� ·�� W �MBE?א�� º¹K��� KD�� H�Cא��� �א&Yא£ MBE?א�
KD��H�Cא���)�kא���Y
K���M?�K��k�،��K�K9¼�א�KDE��W?א¥�א%:G���k�א�<�Ï�א�

�k��H�Cא��>��[��Ï>א�)�MBE?¹א��MEA<>א��MBE?א��.��³Y>�K��G:%א�אX��¥W?�¹
M?�K��).א��k�(�א��H�C��KD��k�א�<�Ï�א� �

2( � `�u��e�X���Ï?�� K�WC
� i��)α� (�MEB�Tא� h��fA?�� ��Xא ،Y>8א�� h�
UE�q�[@<¹א��،d�K���ME�W?&א¥�א%:G��k�א��H�C�א�Cא��.� �

3( M�£K<&א�h@,�M?�K��:��KD��K��f@7���Y�א� �
( ) 11 −−+= ttt FYF αα �

Þbrß)�6:(� �
�Y8��k��MA�K<א��´jCא���W���k��Ð�jא����K�K���£W
�h
��K�KE��e�W���Yא�j��א¤�

�h���Ï>א��µu�1995�k���2006�:�� �

� �
lìÜ¾a:� �

 402



� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

� �� �� �� �

 

òîäßÛa@ÝýÛa@ÝîÜ¥ 
 

�M�£Y>א��k	Tא�WEDBא���M?�Y��¶אW��	�Single Exponential Smoothing�
�H�Cא���k��Ð�jא����K�K���£W<�¶£K?א��¶K<א��µu�.� �
paì©a:� �

1( �kA��KB��،��K�KEא���µK�£��g��:� �

� �
2( �MBoK��Uא��StatY>א��MBoK?א��h�¹��6��ME
Time Series�Ïא���Single 

Exp Smoothing�éKא���º¥אj$א�a�Y&א�YD;��²j	�،:� �
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e�K���ºXא��º¥אj$א�a�Y&א�k�:�� �
)��(  k��M�K��Variable��:��Ð=�&א�µK�£I��gDeposits �.� �
)��(  �Y?���¶K��Use��،�MA�K?&א�M�K%א�k�¹g�MBE��µK�£I��UE�Ïא��f�K<���)α(�

�).h@��¹)0.8��K�£Wç،�א��O�K�ki��Y<+�¹א�� �
)� (  g��Y?��� ¶K���Generate forecasts� M�K�� k�¹� ،�Number of 

forecasts�f�£�)�1�(f�?���.KC�T��W�Y�א��H�C���Ï>�¹א��W��_?��k�א& �

3( �g��³j��§¹K&K��Y?���¥KE��xאTime�éKא���º¥אj$א�a�Y&א�YD;��²j	�،:� �

 أنقر هنا

� �

ثم قم بإدخال متغير السنوات 
 فى هذه الخانة

4( �_=p��g�OkY�
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Smoothing Constant
Alpha 0.8

Accuracy Measures
MAPE 13.4
MAD 159.4
MSD 38868.1

Variable

Forecasts
95.0% PI

Actual
Fits

Single Exponential Smoothing Plot for Deposits
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)��(  ��Ï��K���KD��G�C�&א�MBE?A��M?:א���א$�k�£Tא�W826.147¹�،�W$א�kA
Tא�
1606.96.� 

òÔí‹ �‡îèànÛa�aóþ�òuë†¾a���Double Exponential Smoothing 

M�W?�: 
1( � ¶W����� M�¹£Z&א� k	Tא� WEDBא��� M?�Y�� MEC�Zא�� MA�A��א� ·�� M�K�� k��kא��

�k��k	Tא�WEDBא����jA	��¶אW��	��W�Y��N�jא��[>��k�¹�¶K
�¸K"��hB9��
H�Cא��.�� �

2( �UE�Ïא��¹¦א·��h��.
j��kA
�M?�Y:א��¸X��WB�<�weights�]�K��¹��6��²Y<�
�WEDBא���ÆK<�smoothing parameters��[:� �
µ¹Tא� ­jCא�� :� ºj��BA�� UE�Y�� ���¹�Level Y�¹¦א· Z�Y�K�� i�� Zα.�

�£¹W$א�h��MBE?א��¸XD��MqK%א)Y>q�(�éא)2(.� �

�­jCא�l�Kא���:�¶K<א�� ¸K"xא�UE�Y��·¹¦א�Trend�Z�Y�¹�Z�Y�K��γ��،
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−=
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Þbrß)�7�(� �
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1( � MBoK�� Uא��Stat�� ،¹� 6�� ME
Y>א�� MBoK?א�� h�Time SeriesÏא�� �Y�Tא��
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� �
e�K���ºXא��º¥אj$א�a�Y&א�k�:� 

3( �M�K��k�Variable��:g��Ð=�&א�µK�£I��Deposits �.� �
4( �Y?��¶K���Use��،�M�K��k�¹For Level���MBE��µK�£I��gα�66�)0.8(�

�M�K��k�¹�،For Trend��£��MBE��fγ�6��)0.2(�.� �
5( � g��� ¶K��� Y?�Generate forecasts� M�K��k�¹�،�Number of 

forecasts�f�£�)�1�(f�?���.KC�T��W�Y�א��H�C���Ï>�¹א��W��_?��k�א& �

2( �g��³j�Y?���¥KE��xאTimeéKא���º¥אj$א�a�Y&א�YD;��²j	�،�:� �
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 أنقر هنا

غير ثم قم بإدخال مت
 السنوات فى هذه الخانة
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Smoothing Constants
Alpha (level) 0.8
Gamma (trend) 0.2

Accuracy Measures
MAPE 14.7
MAD 175.0
MSD 45108.4

Variable

Forecasts
95.0% PI

Actual
Fits

Double Exponential Smoothing Plot for Deposits
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pbÏìÐ—¾a@ @
Matrices 

í�אX��f8>א��gA<���²j	�:� �
1( �ME>E��µK�£�&א�YqKC
M�j>8.� �
2( �M�Î#א��KEAB<א��K�j>8&א�kA
: 

o �aB#א. 
o �¡Y:א�. 
o ��Y9א�. 

3( �M�W�&א�M�j>8&א�£Kæ�Transpose.� �
4( £Kæ��M�j>8&א��jA?��Invert . 
5( �M�Y:?א��M�j>8&אDiagonal . 
6( fEA!�hæxא�Eigen Analysis . 

@üëc@ZpbãbîjÛa@Þb‚†g:� �
Þbrß�]1[:��� �
�jA:&א�µK�£����K�KE�ME�Kא����K�j>8&א:� �

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

431
723
652

A �

�

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

814
452
031

B �
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�

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

075
620

1003
C �

�

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−=
04
31

52
D �

paì©a:�� �

1( g����K�KEא���µK�£��í�fB<א��M�¥¹�WorksheetkA��KB��:� �

 

 المصفوفة
D

 المصفوفة
C 

 المصفوفة
B

 المصفوفة
 A 

M�K��M�j�A�:� �
��·��f9>�fqK��´KC��·j@�)�®¥K��£jB
(ºY�T¹א�M�j>8&א�.��.� �

2( �MBoK��Uא��Data �6��ME
Y>א��MBoK?א��h�¹�،�Copy�Ïא�Y�Tא��Columns 

to Matrix�،��f@7�K��Upj��j��KB�l�Kא��:� �
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� �

� �
�a�Y&א�YD;��²j	»¥אj$א�l�Kא��: 

� �

هنا  ثم أكتب
 سم  المصفوفةإ

2 

 الإعمدة التى توجد فيها قم بنقل 1
  الى هذا المربعهذه المصفوفة

 بتعطيل ثم قم
 ا الإختيارذه

3 

3( �_=pא�g�ok�.�é¹Tא�M�j>8&א��K�KE��KCA�£��W��·j@��f@7א��אXD�)A(.� �
4( �K�j>8&א�l�K���M��C�K��M?�K��.�g��g��W<�e�¤���Y@א¥��<]�א%:jא��א� �
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@pbÏìÐ—¾a@‹ÇÛawßbãÛa@bèãn²@@@À@ñ‰Ïbãpbu‹ƒ¾@�Session �:� �

�L�Y��W�í��K�j>8&א�h��Y����¹�� �W¹א��ªY
��P�K�ÎAא�×� KD>�Y<��d�	��،�g��¹
�e�¤µu��h���X�K���K�Y�
¶W�²WD�j�¹��א&�h��W�Gא��µK�£xא�WC
��K:���£.� �

paì©a:�� �

1( �MBoK��Uא��Data��،Ïא��KDC�¹Y�Tא��Display Data��a6�Y&א�YD;��²j	�
�:א��l�K�א$jא¥« �

� �

المـراد  ( المصفوفات   يتم نقل 
عرض بياناـا فى صـفحة      

الى هذا المربع) المخرجات  

2( �g66�_=66pא�Ok ،�M�j>866&א�¸X66���K66�KE��ªY66
�)�W66��i66���W66 �í��X66�K��
�f@7�K��Upj��j��KB���K�Y� :א��l�Kא&

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

òîc‹Ûa@pbèvn¾aLòîÔÏþaë@:� �

Þbrß�]�2[:� �
��jA:&אME�Kא����K�j>8&א�µK�£��:�� �

[ ]4121=Vector �
�

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

3
7
0
5

2Vector �

paì©a:� �
1( g����K�KEא���µK�£I��í�fB<א��M�¥¹�WorksheetkA��KB��: 
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� �

2( óÔÏþa@éèvnàÜÛ@òjäÛbi�[ ]4121=V� � ector

��−  Uא���MBoK�Data �� ،� 66�� ME
Y>א�� MBoK?א�� h�¹Copy�Ïא��Y�Tא�
Columns to Matrix�،��a�Y&א�YD;��²j	»¥אj$א�l�Kא��:� �

� �

يتم التأكد من 
تعطيل هذا 

 الإختيار

3 

اكتب إسم  
 المتجهه

قم بنقل الإعمدة التى تتضمن 1 2
 عناصر هذا المتجهه

� �
òÃìzÜß:�� �
�«Ï7��WC

�iD��&א�¹��M�j>8&א�g	��M�K���kC<+�،�K�K���£j�¹�¶W�i��−�í�a�Y&א�
�M�K��.��KC��W��j��−�א$éK�א$jא¥«��£j�¹�a��iD��&א�אX��g	��KC�K��Vector�¹�

1�،��f@7א��kA
�·j@��OEÞ)Vector  1(��،�i���W �M�K	¥�YD;��K�Îà�£j�j�
G:��f@7�K��Upj�j��KB��،l�Kא���.� �
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� �
��−  í�M�K	Yא��e�K���×א�،_=pא��Ok�a�Y&א�éא� �£j<A��»¥אj$א�lAqTא�

� f�W<��g	tאM�K��א& Mא�¦�� µu�� h��� U�8�� k@��Vector1�MBA��
�K�K���·¹W���W¹א�.  

� −  g��_=pא�OK�.�� �
� �

3( @@éèvnàÜÛ@òjäÛa@bßcïcŠÛa�V� �
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

3
7
0
5

2ector

��−  � MBoK�� Uא��Data � ،� 66�� ME
Y>א�� MBoK?א�� h�¹Copy� Ïא���Y�Tא
Columns to Matrix�،�a�Y&א�YD;��²j	»¥אj$א�l�Kא��:�� �
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� �

يتم التأكد من 
تعطيل هذا 

 الإختيار

3 

اكتب إسم  
 تجههالم

قم بنقل العمود الذى يوجد فيه  2
عمود واحد فقط ( هذا المتجهه 

 )لأنه متجهة رأسى
1 

��−  �g�_=pא�OK.�� �

� �K�j>8&א� ªY<�×א�� ��Y�Hא P�K�ÎA�� KD>�Y<�� )�)�iD��&¹א� l?�Tא� iD��&א
l	�Yא�� (í��X�K�G¹א��� M<א�YBA�� �K�Y�
WC��א&� �K:��� £j�¹� ¶W
� h�� W�
µK�£xא.ME�Kא���א�j:%א�a����: 

paì©a:� �
1( ��M6BoK��Uא��Data��،��Ï6א��K6DC�¹�Y6�Tא��Display Data��،���Y6D;��²j6	

�a�Y&א¥«אj$א�l�Kא��:� �
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� �

يتم نقل المصفوفات 
المراد عرض بياناا [

 ] المخرجاتنافذةفى 
 الى هذا المربع

2( ��g6��_=6pא�Ok �.�������M�j>86&א�¸X6���K66�KE��ªY6
�)�W6��i6���W66 í��X66�K��
�K�Y��:א��l�K��KB��j��Upj��f@7�K�،א& �

� �

bîãbq@Z@pbÏìÐ—¾a@óÜÇ@òí§a@pbîÜàÈÛa: 
o �aB#א. 
o �¡Y:א�. 
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o ��Y9א�.� �
M�K���K;�u�:� �
)��(  í��WB
�¹�²j>q�£W
�·j@��·��«Ï7��.��j>8��¡Y��¹��aê�M�K��

ME�Kא���M�j>8&א��WB
�¹�²j>q�£W
�º¹K���é¹Tא�M�j>8&א. 
)��(  � K��í�é¹Tא� M�j>8&א� �WB
�� £W
� ·j@�� ·�� «Ï7E�� �Y9א�� M�K��

�£W
�º¹K��ME�Kא���M�j>8&א�²j>q.� �
Þbrß�]3[:�� �

í�g�¥�µK�&א�1((�:��jA:&א�£Kæ���P�K�kA��K�:� �

)��(  A + B 

)��(  A + B + C 

)� (  A - B 

)�£(  (A+B) - C 
 

paì©a:�� �

)�(�†b°g  ]A + B [  

1( ���MBoK��Uא��Calc��،�������6��ME
Y>א��MBoK?א��h�¹Matrices���Ïא��Arithmetic�
kA��KB�:� �
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� �
�a�Y&א�YD;��²j	»¥אj$א�l�Kא��:�� �

� �

المصفوفة الثانية    
(B)  

المصفوفة الأولى    
(A) 

  إسم المصفوفة الجديدة 
التى سوف تتضمن ناتج 

 (M7)الجمع 

2( �g�_=pא�Ok .�� �
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aB#א� P�K�� ªY<�¹)�M�j>8&א�7M(�í��X�K���K�Y��?¶j��Session א&
k�TK�: 

1( �MBoK��Uא��Data��،���Ï6א��K6DC�¹Display Data��،����a6�Y&א�Y6D;��²j6	
�:א��l�K�א$jא¥« �

� �

  نقوم بنقل إسم المصفوفة 
المراد عرض بياناا فى صفحة (

)المخرجات

2( �g�_=pא�Ok. 

3( 	����������M�j>8&א�¸X���K�KE��ªY
�)�W��i���W�í��X�K������j6��KB��،�K�Y��א&
�f@7�K��Upjא��l�K�:� �
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� �

)�(�†b°g  ]@A + B + C[ 
g�����£KæIaê�fqK��M�j>8&א�(A)M�j>8&א�a���(B)�]¹�i�K���)�K��j�í�µK�&א�

�aB#א�P�K��·K�¹�d�K���])M7(א� g��M�j>8&א�aBÝ�¶j?�)M7� (�M�j>8&א�a�(C)�
�­jBá�kA
�µj8�A�)A+B+C( kA��KB��:� �

paì©a:� �
1( �MBoK��Uא��Calc�،>א��MBoK?א��h�¹��6��ME
YMatrices��Ïא��Arithmetic�

�a�Y&א�YD;��²j	»¥אj$א�l�Kא���:� �
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2( �g�_=pא�OK�M�j>8&א�·j@��،�(M8) �M�uא����K�j>8&א�aê�P�K��hB9���
(A+B+C)�. 

M�j>8&א��K�j@��ªY<�¹) 8M(�í��X�K���K�Y� :�?¶j��k�TK�Session �א&

1( �MBoK��Uא��Data�Ïא��KDC�¹�Display Data²j	��a�Y&א�YD;��»¥אj$א�
l�Kא��:� �

� �

 بنقل إسم المصفوفةقم
المراد عرض بياناا فى (

 ) صفحة المخرجات
 الى هذا المربع

2( �g�_=pא�Ok ،�	������M�j>86&א�¸X6���K6�KE��ªY6
�)�W��i���W�í���X6�K��
�f@7�K��Upj��j��KB��،�K�Y� :א��l�Kא&
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� �
� �

) (�†b°g] �A – B�[� �

paì©a� �

1( �M666BoK��U�666א�Calc��،�666��M666E
Y>א��M666BoK?א��h666�¹6��Matrices��Ï666א���
Arithmetic��a�Y&א�YD;��²j	»¥אj$א�א�l�K�:� �

� �

  أنقر هنا

المصفوفة الثانية 
ذات الإشارة 

  (A)  الموجب

المصفوفة ذات 
     السالبالإشارة 

(B) 

  إسم المصفوفة الجديدة 
التى سوف تتضمن ناتج 

(M9)الجمع � �

2( �g�_=pא�OK.�� �
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� �K�j@��ªY<�¹M�j>8&9 (אM(�]×א���jA:&א� ¡Y:א�� P�K�� hB9���í��X�K��
�K�Y� :�¶j?�l�TK��Session[�א&

1( �MBoK��Uא��Data�Ïא��KDC�¹�Display Data�a�Y&א�YD;��²j	�»¥אj$א�
l�Kא��:� �

� �

المراد[ بنقل إسم المصفوفةقم
 ]نافذة المخرجاتعرض بياناا فى 

 الى هذا المربع

2( ��g6��_=6pאOk ��.�6	��������M�j>86&א�¸X6���K6�KE��ªY6
�)�W6��i6���W�í���X6�K��
�f@7�K��Upj��j��KB��،�K�Y� :א��l�Kא&

� �
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)£(�†b°g ]�(A+B) - C[� �

I���א�j:%א�[>�� ­K�M?�K��א� :�P�KCא�� ��Xא £Kæ��h@,]�º¥K?A��´ÏC	�eA�� XE>C��
�:�א&��K�Y��KB��kA���X�K�í�א�M�KDC�	W�C��·�א�P�KC�¹í،�]א%:jא� �

� �
 

Þbrß�]4[:�� �

�jA:&א�£Kæ�:�� �
)��(  �M�j>8���Yp�fqK�íW?��N�K��¥א��5[�×�A�[.� �
)��( .��j>8���Yp�fqK��]A��×D�[. 

)� (  M�j>8��a�Y���]C�[�W�¹��º��]�C2�[. 
� �

)��(  Ý–by�l‹š�]5�×�A[� �
©apaì:�� �
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1( �MBoK��Uא��Calc��،��6��ME
Y>א��MBoK?א��h�¹Matrices�Ïא��Arithmetic�
�a�Y&א�YD;��²j	»¥אj$א�l�Kא��:� �

� �

أنقر هنا

  المصفوفة
(A) 

  إسم المصفوفة الجديدة 
التى سوف تتضمن ناتج 

(M11)الجمع

  المقدار الثابت
5

� �

2( �g�_=pא�OK.�� �

M�j>8&א��K�j@��ªY<�¹) 11M(�×א�P�K�� hB9��� ��jA:&א��Y9א�í��X�K��
�K�Y� :¶j?�º���TK��Session �א&

1( �MBoK��Uא��Data�Ïא��KDC�¹�Display Data�a�Y&א�YD;��²j	�»¥אj$א�
l�Kא��� �
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� �

  نقوم بنقل إسم المصفوفة 
المراد عرض بياناا فى (

 ) صفحة المخرجات
 الى هذا المربع

2( ��g6�_=66pא�OK.���6	�����M�j>86&א�¸X66���K6�KE��ªY66
�)�W6��i66���W�í��X66�K��
�f@7�K��Upj��j��KB��،�K�Y��:א��l�Kא& �

� �

)��( Ý–by�l‹š�]A×��D[ 
�·��KC��`�uא���«Y7�WC
�¸Yא�j��Lא�jא��.��j>8���Yp�]��WB
��£W
�M�j>8&א�é¹Tא

)A�(��²j>q�£W
�º¹K��M�j>8&א�ME�Kא��)D[�(f<>�K��Yא�j���j��،.� �

paì©a�:�� �
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@üëc@Zñb×baòîöaì“ÈÛa@pbãbîjÛa@‡îÛìmë@�Simulation�:� �
8?�W�WE�j����K�KEא���MEoאj7<א�:�MCE<���K�KE��WE�j�MEoאj7
�aB�á�h��Y����¹��K���
�i�.<��éKB����a�¦j�. 

P�K�Îא�� Y�j��� �)Minitab(א�6 h�� MEoאj7
� �K�KE�� WE�j�� ME�K@���)24� (�a�¦j�
éKB�����א�j	�f8���¹�f8>C�:�� �

��−  òÜ—n¾a@òîÛbànya@pbÈíŒìnÛa�Continuous Distributions  

1) Weibull distribution. 

2) Uniform distribution. 

3) Triangular distribution. 

4) t distribution. 

5) Smallest extreme value distribution. 

6) Normal distribution. 

7) Multivariate normal distribution. 

8) Lognormal distribution. 

9) Loglogistic distribution. 

10) Logistic distribution. 

11) Largest extreme value distribution. 

12) Laplace distribution. 

13) Gamma distribution. 

14) F distribution. 

15) Exponential distribution. 

16) Chi-square distribution. 

17) Cauchy distribution. 

18) Beta distribution. 

��−  òîÛbànya@pbÈíŒìnÛaòÜ—Ðä¾a@���Discrete Distributions:� �
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19) Bernoulli distribution. 

20) Binomial distribution. 

21) Discrete distribution. 

22) Hypergeometric distribution. 

23) Integer distribution. 

24) Poisson distribution. 

Þbrß�]1[:� �
�h��M�j@��MEoאj7
�MCE
�WE�j���jA:&20(א�(K�KE��·j@��·��kA
�،��W�K7��¸X���

� k<E�:א�� a�¦jא��� a���� aB�á� h�� M�j���� MCE<א�Normal distribution��
�_	j�+)12�(�º¥KE<��²אYä�¹)2.5.�(� �

paì©a�:� �
1( � MBoK�� Uא��Calc�،� 6�� ME
Y>א�� MBoK?א�� h�¹�Random Data�Ïא��

NormaléKא���º¥אj$א�a�Y&א�YD;��²j	�:� �

� �
�e�K���ºXא��º¥אj$א�a�Y&א�k�:� �
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)��(  �M�K��k�Generate�:f�£��K�WE�j���jA:&א�א�W�K7&א�£W
�)MCE<א��g���(
)20.(� �

)��(  �M�K��k�Store in column(s)�:�µK�£I��g��iE��YD;E	�ºXא��£jB<א��g	�
�K�WE�j��W<���K�KEא��)C1�.(� �

)� (  �M�K��k�Mean��:�f�£��aB��BA��k�K��).12(א�j	_�א$ �
)�£(  � M�K��k�¹Standard deviation�� :�f�£�¥KE<&א�א²Yäxא�aB��BA��º

)2.5(.� �

2( �g�_=p��OK�£jB<א��k��i���k��W��	�،�)C1�(�MCE<א���K�KE��WE�j��)�W�
éKא���f@7�K��Upj��j��KB��،�M�jA:&א�MEoאj7<א�:� �

� �
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òÃìzÜß�òßbç:� �
k�ME�KB��xא��K<�¦jא���^<��:� Æ� ��?¶j��W!��¤א ،a�¦jא����KBA<&� �£Wâ� gE�� W

.�X¸�א&>،�KBA�k�¹�cA�à��h��a�¦j�Y�z���apj��gE��MCE<�P�K�Y�MinitabÓ�א�6�
� ��¤א k<E�:א�� a�¦jא��� k�� u�B�� Æ� aB��BA�� k�K��א$ _	jA�� MBE�� £Wä)µ� (�،

�º¥KE<&א�א²Yäx¹א)σ��(�ªÏ>��i�I� µ = 0�،�σ = 1.�� �

��K<�¦jא���k�K���M��C�K��P�K�Îא��KDpÏ>��kא���gE?א��Upj��éKא���µ¹W#¹א:� �

a�¦jא���g	� �KBA<&אa�¦j��K��MqK%א�  

Cauchy distribution a = 0 ��،����� b = 1 

Exponential distribution b = 1 ���،��� ө = 0 

Laplace distribution a = 0 ����،��� b = 1 

Largest extreme value 
distribution 

ζ = 0 ��،�� ө = 1 

Logistic distribution a = 0 �،��� b = 1 

Loglogistic distribution ά = 0���,� b = 1, ����ө = 0 

Lognormal distribution σ  = 0,�� ζ = 1, �� ө = 0 
Normal distribution µ  = 0 ��،���σ  = 1 
Smallest extreme value 
distribution ζ = 0, �� ө = 1 

Uniform distribution a = 0 ���،� b = 1 

Weibull distribution ө = 0 

Þbrß�]2[:� �
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�WE�j���jA:&3(א� (�h��M�j@��MCE
�f��MEoאj7
��KCE
)15� (�،��W�K7�¹�M�j���
�·j	אj��a�¦j��a����aB�á�h�Poisson distribution�_	j�+�)5(.� �

paì©a:� �
3( � MBoK�� Uא��Calc� 6�� ME
Y>א�� MBoK?א�� h�¹� �Random Data�� ،�Ïא�

Poisson��،éKא���º¥אj$א�a�Y&א�YD;��²j	:� �

� �
�e�K���ºXא��º¥אj$א�a�Y&א�k�: 

)��(  �M�K��k�Generate ��:f�£��K�WE�j���jA:&א�א�W�K7&א�£W
�)�g��
MCE<(א��15).(� �

)��(  � M�K�� k�Store in column(s):�� µK�£I�� g��ºXא�� £jB<א�� g	�
�K�WE�j��W<���K�KEא���iE��YD;E	)C1-C3)�(��u��WE�j��W�Y��KC���e�¤¹

�KCE
.�(� �
)� (  �M�K��k�Mean��:�f�£��·j	אj��a�¦j��a�j�)5�.�(�M�j�A��:�·��W�t

 )�.709א�Y>8�¹�·j@�)��X¸�א�?MBE��Ïא¹¡��.�
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4( �g�_=p��OK���WB
Tא�k��i���k��W��	�،�)C1, C2, C3�(�WE�j��)�W�
7�K��Upj��j��KB��،�M�jA:&א�MEoאj7<א���KCE<א���K�KE�éKא���f@: 

� �
@bîãbqZÕîÏìnÛa@ñ†ìu@Šbjn‚g��Goodness-of-Fit Tests�� �

ÕîÏìnÛa@ñ†ìu@paŠbjn‚hi@‡—Ôí:�j��i�����K�KE��KC�W��Yא�j�aB�á�h��M�j����MCE<�،K���
¹t�²Y<��iC��N��	�ºXא��aB��BA��éKB��xא�a�¦jא���X�MCE<א�.��KC�¶j?��ªאÏ�I��

.<�� a�¦j�aB�2א� ��(�XÓא h@E�¹¼u��� k<E�:א�� a�¦jא��(،�� g�� ¶j?��¥K����� �Y�Iא�
�dE�jא����£j�i�W
�h��ªאÏ�xא�אX��M�q�M�Y<&�.� �

òÌî—Ûa�òßbÈÛa�paŠbjn‚�ñ†ìu�ÕîÏìnÛa:� �
�k�W<א��ªY>א�)�:�(�a�¦jא���a�����K�KEא��.�(........)� � 0H

H �f�Wא���ªY>א�)�:�(�a�¦jא���a����t��K�KEא��.�(........)� � 1
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wßbãÛa@óÏ@ñ‹Ïaìn¾a@pbÈíŒìnÛa:� �
�a�¦j�(�£W<)14����j£��א��dE�j�א�,@h���Yא������¥K�،�k�Minitab��P�K�Y�א�6�
��K<�¦jא���h��ME�KB��xא�MA8�&א)(*�:� �

1( k<E�:א��a�¦jא�����Normal distribution� �
2( k<E�:א��g��¥K�jAא��a�¦j���Lognormal distribution 
3( �KBA<�� �uא��� ¹¤� k<E�:א�� g��¥K�jAא�� a�¦j��3-parameter 

lognormal distribution 
4( K�K��a�¦j������Gamma distribution� 
5( ÆK<�� �uא��� ¹¤� K�K�� a�¦j��3-parameter gamma 

distribution 
6( k	Tא�a�¦jא�����Exponential distribution 
7( BA<+� k	Tא� a�¦j�2.א��-parameter exponential 

distribution 
8( a�¦j����Smallest extreme value distribution 
9( �a�¦j���Largest extreme value distribution 

10( �a�¦j����Weibull distribution� 
11( �a�¦j�3-parameter Weibull distribution����� 
12( k��E�jAא��a�¦jא�����Logistic distribution�� 
13( jא��k��E�jAא��g��¥K�jAא��a�¦����Loglogistic distribution�� �
14( �KBA<�� �uא��� ¹¤� k��E�jAא�� g��¥K�jAא�� a�¦j�3-parameter 

Loglogistic distribution� �

                                                 
 العمر – الوزن - بالمتغيرات العشوائية المتصلة مثل الطول تعلقيالتوزيع المتصل هو التوزيع الذى   *
   .الخ.....  الأرباح –
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â‡ƒn¾a@Šbjn‚a@ág�:� �
� �א�6 P�K�Y�� WB�<�Minitab� �� kA
� dE�jא��� �£j�� ¥K����� k��¥K����� koK8��

Anderson-Darling Statistics �.� �

Þbrß�]3[�:����ªY>�ME�Kא����K�KEא���KC�W���Yא�j��i:� �

� �
lìÜ¾a:� �

� a�¦j�� i�K�KE�� a���� aB�á� h�� M�j���� �K�KEא��� ¸X�� f�� ¥K�����Gamma 
distribution�؟�t�¶���M?��M�¥£�WC
�e�¤¹99�.�٪� �

òîöb—ya@ë‹ÐÛa:� �
�k�W<א��ªY>א�)�:�(�K�K��a�¦j��a�����K�KEא��.� � 0H

H �f�Wא���ªY>א�)�:�(�K�K��a�¦j��a����t��K�KEא��.� � 1
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Šbjn‚a@‰îÐäm@paì‚:� �
1( � MBoK�� Uא��Stat�� 6�� ME
Y>א�� MBoK?א�� h�¹� ،Quality Tools �א�Ï�

Individual Distribution IdentificationkA��KB��،�:�� �

� �

2( éKא���º¥אj$א�a�Y&א�YD;E	:� �

� �
º¥אj$א�a�Y&א�k��e�K���ºXא��:� �
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)��(  g��Ð=�&א�f?C��C1�·אjC<��ºXא��a�Y&א�éא�Single column.� �
)��(  Y?���¶K���§¹K&K��Specify�.� �
)� (  Uא���¥KE��xא�Distribution 1¹�Ïא��iC��Gamma. 
)�£(  �f<א��g���K<�¦jא���k�K�Distribution 2�¹� �Distribution 3�¹� �

Distribution 4�M:7Cא��Ð��M�K$א�k��. 

3( �g�Uא���Options��،éKא���º¥אj$א�a�Y&א�YD;E	:� �

� �
º¥אj$א�a�Y&א�אX��k��،�g�kA��K+�:�� �

)��(  �M�K��k�Confidence levels��:f�£��M�¥£�M?א���M�jA:&א)�99.(�� �
)��(  g��_=p��OK��£j<A��éא�a�Y&א�º¥אj$א�kAqTא.�� �

4( �g�¥KE��xא�³j��Y?���Results��،YD;E	�a�Y&א�º¥אj$א�éKא���:�� �

� �
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�k�a�Y&א�אX�º¥אj$א�d�K��:��א� �
!�g��6W��W�kא����K�Y�א��k��K�Y�j�אÏ�xאMEp���KE¥א��א_?�x��h�K�ä �א�KDE�א&

�Îא

  ¦j�Distribution paramete  

ME�Kא���dE�jא����£j��¥K���:� �

P�K��ME�Kא����KpאÏ�xא�¥K�å�²j	�KC�¹�،:�� �
)��(  �ME>qjא��א��K8�xאDescriptive statistics� �
)��(  �dE�jא����£j��¥K�����PoK��Goodness of fit tests� �

� )� (�a ��·��KBA<�Î�å�א� W�Y��ºXא�� ¸r

estimates. 
)�£(  �g��_=p��OK��£j<A��éא�a�Y&א�º¥אj$א�kAqTא.�� �

5( �_=p�OK���PoK���KC��YD;E	�،

µÇìã@åß@Šbjn‚a@a‰ç@pbu‹¬@æìØnm:�� �
ÊìäÛa�Þëþa:��k��PoK���X�K���K�Y��:،��KB��j��Upj��f@7�K�א��éK� Sessionא& �

� �

 الإحصاءات الوصفية

 Anderson-Darlingنتائج إختبار

 معالم توزيع جاما
Parameters 
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äÛaÊì�ïãbrÛa� :� f@7א�l�KEא��éKא���:��OE�� h�� dE�jא��� �£j�� ¥K����� PoK��� hB9��
]�¥K���xא�koK8��–�µKB��xא�MBE��.[� 

C1

Pe
rc

en
t

70605040302015109876

99

95

80

50

20

5

1

Goodness of F it Test

Gamma
A D = 0.292 
P-V alue > 0.250

Probability Plot for C1

Gamma - 99% CI

� �
Íí‹Ðm�wöbnäÛa�ÕîÜÈnÛaë:�� �

�a�¦jא���g	�
éKB��xא� �

koK8���¥K���xא� �
AD� �

P.Value 

K�K��a�¦j�� �0.292� ��h��Î��0.250� �

�MBE��·��W �d�K��º¹K�h�P.Value�א#µ¹W�א���0.250)�º��25�(٪�k�¹��Î��
� M�jC<&א�ºj���� h�1�٪]�1�−M?א��� M�¥£�[�k�W<א��ªY>א�� f�?�� KC�I�� éK��K�¹� ،�
��K�KEא���·G��foK?א�]MCE<א���K�KE��[�M?��M�¥W��K�K��a�¦j��a����aB�á�h��M�j���

99�.٪� 

  نتائج إختبار جودة التوفيق
  ] حتمال قيمة الإوحصائى الإختبار إ[

 464




