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!�"# !�"#SSmmaallll bbuussiinneessss�  �  
�� !" #��+	,� #�& 5�(�
)1G%3������ ���	C� �� �� ��" #����.
�� !" #��+	,� #�& 5�(�
)6/=����� ���	C� �� �� .��%�� 2" 
�0G%3� �	�" ���4 2���H ���
; #��+	,� #�& 5�(�
) 2" 3�@G5�� .
���" �% ��9�� #�	��* I�J	'�.
�6E%5�� � !" #��+	,� #�& 5�(�
) .* K!*�% L(�C�� �%4�� 3�.
�17%K!*�% M��) 2" 3�5�� � !" #��+	,� #�& 5�(�
) .* .
�7/@2" 3� @G�9�� I�J	'� �!�A�% 5�� � !" #��+	,� #�& 5�(�
) .* K!*�% .* K!*�% I�� �� ��' �.

$%�"&� '��( $%�"&� $%�"&� '��( $%�"&�BBuussiinneessss

�3���� #��/ �3���� #��* �;���	% #��&�� �3���� #��/ �3���� #��* �;���	% #��&��BBuussiinneessss���� �!N� ���� �!N� ::
������ 2"(Total assets)* .* .N!; ���* 5"�' �& �&� 

L(�C M3��:(Net worth) �& �&�* #���% 5"�' ������ 2" 

 

http://AminBadri.mihanblog.com http://AminBadri.persianblog.ir1



L(�C �!�:(Net profits) �& .��$& 2" #���% ��" �% 2�+-; 5"�' ." .O�4 
2���H(Employees) :��* P!Q� 2���H 2")���� ���, P!Q� 5��( �� ������ ." �����4.(
�%4��(Income) :L(�C #�& 5)���� �� M��) 89�)4 M3��O��& �	�/�* #���% �!' �% .	C��) .,R��?;
��&Allowance  �&(

)��&� )��&�BBuussiinneessss�  �  
���(!; :�	
�� FS!+-% 2%�' ,#3����" ,2�N� ��
% <�� 
���3!; :5T�� ��/�T��" U�+T% � ����	�T% .T* S�" 2�!-; ��'��" �(� ���" ��� ��(!; �� #$�  ." ���& ���� .

#��* .	�* 2%�' ,��3 V� �* ,�#����� 2� ,� ���" ��9�%... 
��'��) ���C:F�!+T* �� 5��T, W�� S!�
% �(� ���/ �% X!�-% ��3!; Y$N �'��) ���C �,�!% 3� �Z
* ��

 �T'��) 2T/ 2%�T' ��	�T& 5T�(�
) I!J�% >?* W�� �� ���)� #����* ." ��  ���" �% �"[ �$9% ,�T'��) �!T�% ,
.��C���� ,� F�
\, ���'��)... 

��A���H F�%�C:(Personal Services) U�T& �	�T�* � �T&� �T�� 2T�!-; ����	�T% .T* �� ��S�" 5Q�Q� �� 
����4 2%�' 5�� �&� ]���� ,W�$�* ^�H ��	��� ,���!	�� ,� 2	&... 

�#� .)�� F�%�C :�%!�D 5_��� #��* F�%�C 3� �Z
* .T" 5T�� ����T" #��T* .T`�a% 2T*�, M3!%4 ��%3��� 
�'$H 2%�' ��&� �% .b��� ]���� ,���,!Q� ,3������ ,��	��H ,� ��/3!%4... 

��%!�D F�%�C(Public utilities) :P�* ]���� 2%�' ,W�A; ,U��TA; ,�!T*!;� K!T\C ,WT&4 ��� ,K!T\C
!c��!&... 

�5(��(Government) :C 5(�� ���!% 3� #����* �� �� �!Business �&� �% 2���; �� d�$* ����* .�!C
 5(�� F�%�C 5�� W��%e�&� .b��� �� P!) .��/ .>;�� ,����� Ia&... 

�*+� ,�-� �*+� ,�-�BBuussiinneessss�  �  
��%�9�� �&�!C 5��' .* 5�(�
) W�� ���� �% .��4 .* .N!; �* ��" ��� f��' �� #��+	,� 5�(�
) �� ]�O�&��%�9�� �&�!C 5��' .* 5�(�
) W�� ���� �% .��4 .* .N!; �* ��" ��� f��' �� #��+	,� 5�(�
) �� ]�O�& 

�
) 3� #����* ��  �%�g�%�9�� �% 5��' .* #��+	,� #�& 5�( 5�(�
) �� 5��' I��	�� �� 5��' ��$�% ��!; �% .�! 
��+	,�g��� >��$)� �� #��+	,� 5�(�
) �� 5�Q)!% .N��� ��� >&�" �� #
�%R�
h 5���� :& 5�(�
) 5��' 3� #����* ����#��'�* �% R�
h 5����% .* K!*�% #��+	,� )���� ��0G(%

2�S�*:
��D5��a� <
�5����% �� .*�9; <�D 
�������4 #��* #$�� .%���* �� ���!; 
��`� ��!% .��%3 �� .*�9; <�D 
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��...... 

�a"�#����* :���" �'� ���� i�-��� P�� 3� ��&�!?* ���)� ." �	)� �% P��;� �
,!% .5��D� � F���Q% �!N�
��" #��/!AN .(��% W�� 3��* 3� ���!; �% ���4.

�5A�j(Business neglect) :5�(�
) :�!; .���� ���'�* .	'��� �� <3S M$��� ��) ." �	)� �% P��;� �
,!%
���k/ �% 5"�' #��* �� ��" 5,� ." ��' .	�C � �$��� �* #��Q* .�%� W�� 3� #��/!AN #��*,� >9��

5�� �%�$(� �%� ��* �� ��) �& #�&�3�4 � �& 5�A*�, .��,��� � l�,� ����*.
�5m�+%(Natural disasters) :#3!� >;43��* 3� ��!; ��� ,2�� ,��)!� ,��" #��/!AN ����� ���`� � .($(3

) �� <3S ����� i\�� ������ X�?	�� �� 5�� �; W%� ." �	�
,!% ����!; �% ���% �� �(�% W�(����4 8&��.
�g�!�� 5��' �* .N�!% #��+	,� 5�(�
) �; 8��" ���  

#��* ��� W��	�* ���'m, ." ����	"�' F�&�m	'� ." �'�* �4 5��' 3� #��/!AN 5��' �* .N�!% a
8���� ����; �� ��� ��' 
8���* ��H .	'k/ 3�
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$.��/ '��0/ 1�+2� 3�4�52 
Project feasibility analysis 

 

$.��/ '�� 0/ 1�+2� 67���84� 
١9:��;��� 
<9=�>7&� %� ,?# !��4�52  

@9,�AB� � 3��C�  

D9:	��%��  

.
(�\% #��* ���& ����

�& ���� ���� ��j I�*�j

g��" �% 5���" ���� ��j 2�A-;� .�$9; ��4

����Hg5�� <3S �9�� ���%� 3� 2m, #�& ����* ��4

#��N��9�� ���%� 3� 2m, F�
(�\%

�9�� ���%� 3� 2m, F�
(�\% ��4 ����" ��� ��%�g5��

����H#��N��9�� ���%� F�
(�\% 

�#��N��3�* .
(�\%

g�&� �% ���� ����" ��� ��%���3�* F�
(�\% ��4

��C�A*

�A* ��C

��C
�A*

������'

3� 2m, F�
(�\%
X�?	��

2�A-; � .�$9;
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$.��/ '��0/ 1�+2� 3�4�52 
��& ���� n�� 
��� ��j I�*�j�& ���� �� 
����� #��kH ���%� .
(�\%3� 2m, �& ���� �;�%�Q% 2�A-; � .�$9; 
�#��kH ���%� .
(�\% 

���3�* 2�A-;� .�$9; 
��o��H ��) 2�A-; � .�$9; 

��o��H �(�% 2�A-;� .�$9; 
��o��H �D��	N� ���!) 2�A-;� .�$9; 
�#��k/ .��%�� n�� .�������H .��; 

3�4�52 '��	 ��EB2 =�>7&� Venture idea 

�5�� l)!% �o��H p� q!�* <�, W�(�� ��4�!� �!Q(�* I!+-% p� q��* !9	�N 
�r% �� q����* ���!% p�5�Q)!% �� �!	s�) W��	��% .s ���'�* ��!;business .*product idea K!*�%r%�'�* 
�Murphy�o��H .
(�\% 3� �
* #�& q����*,�Q)!% q��* r�a� ��As .s 5�� �Q	
% 3� 5�� F��mD 5:

��3�* F�
(�\% ��4

����H ��) F�
(�\% <�9��

�4��) F�
(�\% �g�&� �% ���� ����" ��� ��%�

����H �(�% F�
(�\% <�9��

�(�% F�
(�\% ��4g�&� �% ���� ����" ��� ��%�

�D��	N� �)��% ����* ��4g5�� <3S n������H

n�� �D��	N� �)��% �* :m;�% #�& ����* <�9��

�� ��%� n�� �D��	N� �)��% �* :m;�% #�& ����* ��4g�&� �% ���� ����" �

#��k/ .��%�� n�� M��$/ W���;����H

�A*

�A*

�A*

�A*

�A*

��C

��C

��C

��C

��C

�*��3��

2�A-; � .�$9;
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�Get in the right business at the right time� 

 

����� 3� q����* .  r�� 5�Q)!% .* .s �& �%�9��,���� 3� q����* 5�� <3S �k( W�� ��� ��!' I�*�j �%� q��	*� �� �&
���� 5�� <3S .t�b�9�4 �; �	��� ���' ������s r���* W�� �� q���3 I!+-% q�&.

�����4 l)!% �%� �&�_ .* .s r�;��&� �% ���� q��* 2�A-;� .�$9;��!' .	'�� .� �	��*.

.�!  .t��� .* 8�3���u* .t�4 3� 2m,Venture idea 8��s ���H �� �& 5�� �	�* ,I!+-% p� r���� q�&3��� 3� rZ
*
8����� r���* �� l)!%.

�.�& 3� 2m,,new venture�!C ��3�* �� r	���* ��) � W��)4��s 5�N W�� �� ����* ���3 .t�4 �; ����� 5*�,� M
�	
�� ���&� .
�!; ���*����� ����4�* �� ��3 q�&���
% 3� rt� .s �'�* r(!+-% I�m�� .*:

1. The product serves a presently unserved need 
����� ����4�* �� q3��%� ���� ����4�* q�h�Q; I!+-%.,!% 5�
,!% W�� .s �%4 �&�!C >�H r
:

���s ����4�* �� 3��� � �h�Q; �; �!' ��(!; � .	C�� r	���* I!+-% .�!  ����� r�s.
�
;� .	C��' �`���!% 3����5�� ���� W�.
������ �!N� #3���.

���!% 3� rt� �* ���N F�%�C �� FS!+-% 3� q����* a,b,c 5Q*�\% r%�����.
v��� W�'�% .* 3��� I�w% �!\*.	'�� �!N� 2m, ����* q��;�% 3� rm�N X)2m, �� �4 �T�(!; qo!T(!�t; .Tt�4 3� 

�'�* ���	C�(X��� W�'�% W�� ��(!; �,!% �k( 5)� �;��) ����* ��/���s��(!; ��`	�� �� 3� �4 M��) .
vr	%a� � r	'���* <3�!( � ���� .* 3��� I�w% �!\* 

2. The product serves an existing market in which demand exceeds supply 

 

rT% r
� ��/���s��(!; 5(�� W�� �� 5����T-% �!TC WT�� rT(� �T�&� >��$T)� �� �!TC �T�(!; �T��s .TA�N 3� r��T&
.�(����!%,� r����� q���� xF�$��9; � FS4 W�'�% ����� .<3S �T���� ��Tt* f��T' q�T��N ��(!; .t�4 3� 2m,

 5����-% 5�� �&#�(!; ���� WT�� �T* 8T& �T% 5T�� WT��% .T" �� �!T' 2T�A-; � .T�$9; � r��T���' ��/�T��s�
.N�!% �& 5����-%8���/ .

3. The product can successfully compete with existing similar products 

because of an advantageous situation �.  

���EB2 
2"&��� �	!-�EB2 3	�F2 ��G�2 ���>	 
7��2 3H���� �	�#� "���&:

�
���� ��?I	)Improved design (�.Tm�N 3� rZT
* �� rT���� �� q��4!T� x�T	�* ��TtA�D x�T&
.��$& �	�s q�&,X�kN �!AN � �&�_ r% �	��* <��� x�	�* 5���s x�; �'�* r	*�,� q���$% ���!;.
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��7�H 3��� )Lower price (�.* q�	�s 5��, �* �� I!+-% ��!	* .s 5�A*�, W�� � ��Ts .h�D ��3�*
 �T'�* .)�+T* I!+-% W�� ��(!; 8& 3!�&)M��T) � �T�3!; x�T�(!;�� �T	�s .T��$&,.T��$& x.T�(����!% q�T&

.��%�� �& .��$& ������ q�(.
.��$& 5�$% W�� �,�!% 3� rZ
* q�,�*r% W�%y; 5(�� 5(�C� �T	,� 5T�� F������T* .T)�
; �h� l��� 3� ���/

F������!N� .	'�� �'�*.

��7I	 :&�?�7F/ J���;)Better supporting service:(�� I!+T-% ��!T	* .T" �T'�* 8&��T) ��T�%� W�� 
� ����	�% .* #�	�* � �	��* M��) 3� ]H F�%�C $�� �4 3� ]H� ����� #�	�% ��� ��3�* .* �	
������� .b�.

(Venture Idea Generation) ا���د$.��/ $"�� 
�.s�� �&venture idea 5��3 �* U���	% � 2t�% �4 ���s ���H I�� W�D �� �(� 5�� 5�Q)!% q��* r�a� ��As

5�� .
�r+?' �)��% q��* �� >j!m� � .��%�� ���!	* .s 5�� r	�
,!% I�m��* �� x5��� rt�o!(!�t; l�)!; I�m��* W��)4��s M�

���/ ��t*,���� q����* 5�N W�� 3� �* 3� r	���* �� .s ���� �!N� �& X�?	�� ����� �% 5�Q)!% .* �� �� .s rt� ���4 W
�����.

3� 5�� F��mD �9��� �� I�z� W��	��%:
�How can venture opportunities be identified� 

r% .�!  5��) W�� ��!; �o��H q�& g��s r�����' �� q� 

1���# Murdick &Karger�r% ��� r�����' W�� q��* �� q��As ��� ����3:
���	*�r% ��;�% �� 3��� �4 .s r(!+-% ]u� � M�* 3��� ������' I�m��* Ws ���H �����.
�r% ��;�% �� r��&3��� .  I!+-% W�� .s M�* �4 I�m��* ]u� � Ws ���H �� r(!+-% ��	*� �����.

%��& :K��;��� 

r% <�9�� F�Da�� 2�A-; � .�$9; � r���* �* 2�D W�� �!' .5�� Wt�% �h�� I�� ��:
���;�% ���/ F�!+* 3��� �%�� �!' 
��!' ��� ��;�% {a��.
�q��* q���3 ����* ��%3 5�� Wt�% � 5��� L?�% I!+-% <�� ��!% �� �(� 5�� L?�% I!+-% I�� ��!%�� 

�'�* 3�����!% I!+-% .
�!; � r���� .
��" ����	�� ��3 #��'�� 3� ��!; �% F�Da�� .* ���	�� �!`�% .*:

1. Study existing Industries 
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�rT% ��	�% .O*�	s F�!+* �� �!C F�Da�� r	
�� q�&���� 3� ����* �T��s .|���T; x���4 x<�T� .TO*�	s WT�� ��
5�� ��%4 ���/��s ���
; � q��(!; FS!+-% xW���z% x]��y;.

.Q\�% #�& ��%3�� T% ��T	�% .T �	)� F�!+* �� �!C F�Da�� 8& ���
%� ����� #����%3�� �!O�& q�r.T�!��� �T��s
r% �� F�Da�� ���/ L?�% .t��� q��* ��s 2�A-; � ����* ��!;:

}(r�� ����4�* .Q\�% ����� :�!; �h�� I�� �� r��&3��� .  �!'.
~(r�� ����4�* {a%�s .Q\�% ����� :�!; �h�� I�� �� r��&3��� .  �!'.
٣(��" .b�3� .Q\�% ����� .* ��!; �% �� r��m�	�H q�&3��� .  )���$*� xF�
\, 2�m, 3.(.

2. Examine Input needs and Output of existing industries 

r% x����� q���� q�&3��� .  r	
�� q�&���� W�� ���/ L?�% .t�4 �; ��s r���* �� ����� F�Da�� ��!;
5��) �/� ���� �!N� 5�N W�� �� r��&:

�r% W�%y; �h�� I�� �� .s F�
\,� .�(����!% 3� �!'r% W�%y; ��� ��� 2T�!-; ��T%3 � ��CyT; �4 I�m��* .s �!'
���� ���3 2Q� � 2�� .��$& � r�S!�.

��T�(!; ����T� �!TC :T�!; �Th�� I�T� �� � 5T�� ��	�T% RA	?% r	
�� q�&���� W�* .s r++?; F�
\,
r% r% 5�N W�� �� �!' q��+	,� � �	�s 5��, �* �� F�
\, .�!/ W�� ��!; �!�� ��(!; �;.

r% I�� W�D �� 5��) q��* �� q3����s q�&���� � ����� rN��C ��!; �o��H q�& ��s r���* ���N q� .3� ����* . 
rN��C r% .s �& ���kH <�9�� 5)��3�* 2�D ���4 F�
��h q�� �* �� � ���/ .���H �	��* ���!;.

3. Analyze population trends and demographic data 

V�"�; �	���* ,��H�'� � �/��" ���/ L?�% ���N FS!+-% .* 3��� �; ���/ ���, ����* ��!% �	�
�N 

4. Study development plans and consult Development Agencies 

 I�
) 5�N W�� �� .s r�����%3����'�* �% W�� �� �*!C �*��% �	�����	�& .
�r% r���* �� �&�!m�s � �!N!% �*��% ���4 4 q��* ���s5��) .t� �o��H q�& ��*��* �� q� .
�<3S W��O�& �� #����T* ���* ���� 3!�& � ���* �% ��* �/��3�� ���� �� ." ���&���� ������' .* 5m�� 5��

���/ <��,� ��� ����� f��'.

5. Examine Economic Trends 

 ) 5�� Wt�% .s �' �&�!C r%!�D ���N q�&3��� .* �9�% q��+	,� :���' ���J; 5T�� �o��TH �T��N q�T& 8&��T) �� q�
��s .��, r� �� x5T?H ���T� � ���T%4 q�&�kTj q��* �h�Q; .9�	� �� .	)� S�* ��%3 � 5,� ����N� M3�� x.	'k/ q�&

 � !���s�% �!O�& 5?H ���� 2���� F�$��9; 5�� .	)�� >��$)� .*��%.

6. Analyze social changes 
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� F����J; M!?	�� .	�!�H .
%�N �& �T���� �T% VTA� �� #�T��N #�T&3��� 3�� .* 3�� � 5�� �D��	N .2��T�� x<�S4
 x��/�3����� .A�N W�� 3� .

7. Study the effects of new legislation 

8�'�* l)�!% .  �!O�& ���� I�	�s <��% �!%� 3� q����* �* 5(�� 8�'�m� ��:
5��3 :�-% 3� 5_��� 

��/���" U�+% 3� 5���� 
����� ,�*<!�D �	%a� � 5'�� 

���/��" P!Q� 
...... 

n�T� ��T��4 �T* �T��N W���!T, #��N� � 5(�� #�& 5(�C� F���� � �!' �������� F�����; .�A" 5�� <3S �	��� W�� ��
�!' ���� W��% �� �; �`� ��!%.

3�LM 3+&��%�	 '��	 N;��72 3� '� $"�� ,� 3�2�G ...���( =�>7&� �;�  
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:��2"O2 :;��	 
Prefeasibility study 

P�; 3*AG 

�.T* �;�%�TQ% ����* �� �4 3� 2m, 5�� �	�* 5�� .��$& �H � �* ��%3 �o��H �& ���� #��kH ���%� ����* .��b�9�4 3�
���kH <�9�� ����� �	��* I�*�j �!`�%.

�3� 5�� F��mD �o��H �;�%�Q% ����* 3� U�&:
o����* ��!% �o��H ��4g���� .�N!; ���� #��kH ���%� ����* #��* 
o���T/ L?�T% ���� �	��* l�
; .* 3��� ���� #��kH ���%� ����* �� ." #���!%)2T�A-;� .T�$9; awT%

��3�* ,��) #��kH ���%�,#��k/ .��% �� #�& .��$&.(
o�o��H �A�+�; ����* <�9�� .��$& W��?; 

* ��3 ���!% 2%�' 5�� W��% �;�%�Q% ����* ���'�:
�I!+-% F�+?�% 

oI!+-% 3� #�+	?% n�' 
o����� ���$��N ���%� ." ���&S�" 

���3�* F�+?�% 
��!' �% ��(!; �h�� I�� �� I!+-% �9"�� 
���	�& �++?; �3���� .  �; ���4 � ��3���H �% S�" ��(!; .* 5"�' ��  
��AC�� ��(!; ��$�% ,5�� ��Q  I!+-% F������ F�����.

o	�H 3� I!+-% W����45�� ����!C�* 5(�� ���m�).����� ,�������,(... 
og�!' �% ��3 W��?; ��Q  ����4 #��* � 5�� ��Q  �h�� I�� U�+% ��$�% 
og5��  5��, ��	C�� 

����o!(!��; F�+?�% 
���/ ���* I!+-% ��(!; #��* �`� ��!% #o!(!��;:

������� #����)���
;,3��� ��!% #�& F���%(
��(�� ��!% �m�% .* ����$�U�+% ��3�*� .
�.�!*��c�& .��$& � 2Q� � 2�� Fa���; 
�X4)3��� ��!% ��$�% ,<3S 5���" ,�& 5����-%(
����j)5*�,� ,�;��(�% F�`�a% ,�\�-% #�& I�	�",�(... 

���(!; �A�� 2%�!D ��!* ��	�� �� 
�.�(�� ��!% 
�X4,.	����	�(�� 5C!� 
��&�% ������ #���� 
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��& .��$& W��?; :#�& .��$& 2%�'F��A�D � #��k/ .��%�� 
��!� W��?; :.*��% FS!+-% 3� #��/ ���* �* 
�F�Da�� ���� 

�5
�� .* 5m�� .Q\�% �%!�D !N 
�.���� ���)� F�%!A
% � ��!� i\� 

Q�� �� "&��� :2 ,�R $"� '"�	 37;� !�+& ��� P�C&� "�7*2 :��2"O2 :;��	 �� 1��7	 3+��� '��	
"��	 �S�2 35	�� 

� X�!N >9�� �*2��) �� ��(�!G�;=G�& �3� #��* ��N �	����� �& ���� 3� ���& ��!% �� #��* ��N �� .* ��!; �%
���� 

���G�2 ��%�	 
���3�* �3����)�!Q(�* ����	�% ���
;(

�5'�� �&�!C �����* #���3 #�h�Q; I!+-% �!' �% ���* >�H)=G(
��'�* ���C ��, .* ���-% ����	�% �!' �% ���* >�H)G(

��$�%5*�,� �
�5��� �!A' ��3�* ��a\�� � 5�� 8" �	m�� 5*�,�)=G(
����� �!N� ����" 5*�,� #���3 ���
; ��3�* ��)G(

�5���" � 5��,
�5m�� �4 M3��� ���� ��C #���/��� I!+-%.*5�� �	��* �	*�,� FS!+-% )=G(
�% I!+-% �* .*��%!���� �!N� ��3�* �� �`� ��)G(

����
; � �;�%�C #�& 3���#��kH
��!' �% <�9�� �	���* ����� ]����� ��' ]���� �	���* I!+-%)=G(
���' .	C��' �&� ]���� 8	��� ��& � 5�� .	C��'�� 3��� ��!% #�& ]����#������ �!N� )G(

�M��) � ��3!; 8	���
��!' �% >?H ��3�* �� I!+-% �	���*)=G(
�5�� 3��� ��!% ���C M��) � ��3!; #�& 8	���)G(

�� Ma;M��) �
��'��) �% �� �!C �	���* I!+-%)=G(
�5�� 3��� ��!% I!+-% M��) #��* RD�Z% Ma;)G(

�F�����
���" ���� �	*�,� F�!+* �� I!+-% ��!; �%)=G(
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����� �!N� �A-% ��3�* :Q))G(
���%�	 $�O4�	 "�� 1�+2� 
�����	�% ���
;

�5�� ����	�% 5�
�N �'� ���&����� 5�
�N ����)=G(
��	�% 5�
�N5�� >&�" I�� �� ���)G(

�3��� >��$)�
����� �!N� :m;�% FS!+-% #��* �h�Q; �� >��$)�)=G(
������!N� :m;�% FS!+-% #��* �h�Q; >&�")G(

�#�	�% M��kH �� >��$)�
�����ku* �� I!+-% ����	�% �/� 5)�� �&�!C >��$)� �h�Q; ��$�%)=G(
��) ��$�% �� #����; #�	�% .���� 3� I!+-% M��kH5'�� �&�!?� M�)G(

����N I!+-%3� ��!��, 5����
���" 5_��� ������ 5m� �* ��!; �% �� ���N I!+-%)=G(
�5�� #����* �u" 2*�, �	���* I!+-% � 5��� ���4 ����  5_���)G(

�#��+	,� ����
����/ �% Vm� ���4 M3�� � �h�Q; �� >��$)� ." 5�� #� .�!* #��+	,� ����)=G(
�Vm� #��+	,� �������/ �% �h�Q; �� #�N >&�" )G(

��D��	N�� ����� #�&����
������) �% �� �h�Q; �� >��$)� W�� ." 5�� �����H � 5*�� �& ����)=G(
��!' �% �9�% ��3�* �� �!"� .* W�� ." 5�� �����H�� � 5*���� �& ����)G(

��	*�,� #���$%
��!' ���� ���!; ��� ���N 5
�� �	���*)=G(
�#��* ���� ���%� 5�� 8&��) �	���* ���N 5
��)G(

�� 3���  
�.�(�� ��!% .��$&

�5�� W�%�; 2*�, 8" .��$& �* � ��' 5���h F�!+* .�(�� ��!%)=G(
�5�� ���� �* <�!;� S�* .��$& �* .�(�� ��!% W�%�;)G(

������� #���� .��$&
���	C� �� ���� �� �� P!Q� �* �)�" ���
; .* �&�% �/��"5�� �)=G(
�5�� W�%�; S�* P!Q� �* :Q) L+?	% #���� � S�* P!Q� i\� .Q\�% W�� ��)G(
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���3!; #�& .��$&
��!* �&�!?� <3S #���3 #�!N!%� 5�� ���	C� �� 2Q�� 2�� 8	���)=G(
�5�� ���	�/ ��3�*� �!' #����� 5�� <3S #���3 #�!N!%)G(

�M��) #�& .��$&
�a; 2,� �� �*� �	���* I!+-%����% M���* M)=G(
�5�� <3S S�" M��) #��* #���3 #���� � ���� M��) #��'a; .* #���3 �	�* �h�Q;)G(

��	����/ #�& .��$& ,M��) 3� ]H ]���� � 5���'
�5�� 8" �	����/ .��$& � ���� 8" �� ����� ]���� .* 3��� I!+-%)=G(
���� W������� ����� �&�% 2���H .* 3��� I!+-% ]���� ]���� #��&�/��" :�!; ���!; ��� ]�

�!' W�%�; �%!�D)G(
�5m� � ]����( l�

������ �!N� ]����( l� �� ������ 5m� .* #��* #� .��$& ��&)=G(
��!' 5C���H �JAm% �	���* ]����( W	'�� ���	C� �� #��*)G(

��*�� 
���3�* #�����H

�5������	% ����  ��3�* X!C ��%3 �� .  � �* ��%3 �� . )=G(
��*�� �% >&�" ���%3 �* :���' �� 5D��* �h�Q;)G(

����o!(!��; ����
��!' �% na�� � 3��* ���N #o!(!��; .* |��H �� �	���* �����) � I!+-%)=G(
�5�� ���J; �� 5D��* #o!(!��; � 5�� ��' 2�, �!N!% #o!(!��; .* I!+-%)G(

�F����� 5*�,�
���� 3� ���% ." 5�� �A��* I!+-% 5
�m� ���T�� F����� .T���� 3� #�T\C ��T&� �!' �% F��

�!' ���)=G(
����� �;����� .�(�� ��!% .* 3��� I!+-%)G(

�5*�,� F��, � �3����
�����k* ��3�* 8�� �� #����; ����!; ��� �m,� 3� <��" ��&)=G(
�3�T* 3� #�	�T�* 8�T�� >&�T" �� �T& .T��$& �T���!; �T% .T`-( �& � ��%3 �& �� ���;��, #�m,� �� ��

������ V��+;)G(
�������� 5�A*�, 5��"

�5�� ��' 5*�� ������� 5�A*�, � 5���")=G(
�5��� ��' .	C��' ������� 5�A*�, � ���� 5�; a%�" I!+-% �����)G(
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��h�Q; ���* >�H
�5�� ��	�� �� �	���* F�Da��� ���* >�H 2*�, �	���* �h�Q;)=G(
�Da�� .�!/ ��& ." ��  5�� ���� W��?;5��� ���	C� �� �h�Q; W��?; #��* �;�)G(

�#��k/ .��%�� .�(�� #�& .��$&
�M��T�* ��Th 2T,� �T� �T* �������	C�T� � F��T���; ��!T; �T% 5���� ��� 8" �	m�� .�(�� #�& .��$&

�����)=G(
��T* 5T���� �� .T" 5T�� 3�T�� ��!T% ���� FS� W�'�% � �����	C�� � 5�� 3��� #���3 #��k/ .��%��

�* ��h5)� �&�!C M���* ���)G(
��& I�	�" � F���Q%

��!' ��� ���* >�H �(�	�" ��& � ����� 5��3 :�-% � <!�D �	%a� �* #����; I!+-%)=G(
����� ���, :�-% 5'���* � �\�-% 5��3 F��,��% 3� #� .(�� �� I!+-%)G(

�#�!N!% #�& 3���
�5�� 8" #�!N!% .* 3��� � ��;!" ��3!; ���9�3)=G(
�; ��%3 #�!TN!% .T" �T�" �T% X�9�� ����	�% #�& 3��� � 5�� F�% ��A* #���� ��!% #��* 2�!-

�!' #����� ����� #S�" 3� #���3)G(
��h�Q; #��kH ���J;

�5�� �����H � 5*�� I!+) � ��&�% <��; �� �h�Q;)=G(
������ �!N� �h�Q; I!+) <��; #��* � 5�� �A+) #���3 ���Q% .* �h�Q;)G(

��� �	�N�*���
�5��� �u" 2*�, ." 5�� #� .�!* �����)=G(
��T���� #�Tm&� i\T� �� .�T��& ��!T; ��� �	���* � 5�� ��kH ���%� �	���* ����� �� #��4!�

���% �,�*)G(
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P��I� 3*AG 

��%�	 3�4�52 "����T 

'��0( 3��2�; U�� 
��9�� #��* #��k/ .��%�� ������H �& ,���� .
%�N �� �� F�%�C �� �&S�" >��$)� #��* F����%� �!m�* ��� M�	�/

��%�� �% #��k/ .��%�� n�� �� W�
% ����.

'��0( 3��2�; )��&� 

V.:7��� '��0( 3��2�; '�  U�� ,��W X>	 :&"�2:2
�& n�� .�!��� ,����/ �% ����* �A% #��4 �!� � #��9; #��4 �!� �`�3� .." �'�* W���* ��) �/� �	�

.��$& ��" ." �'�* W�� �* ���, � ������ #��9; #��4�!� �%!�D >?* #�����).����� (���/ lA
; ���4 .*.
<.:��EM X>	 '��0( 3��2�; '�  U�� 

����� .�!��� ����* �� ,;���	(4���/ �% .)�h� ����� ��N .* $�� ��� !�.

��%�	 :;��	 

��3�* ����* 3� U�& ,�% .h�D ��3�* .* �+?�% 5��, �* ���N ���� �� ." 5�� ��S�" #��* �h�Q; ���Q% ���4�*
��" .5�� W�
% ���� �� �� �`� ��!% ��!% �� S�" #�h�Q; W�m% ���Q% W��.

U�� 3�4�52 �� �Y�O� %� ��Z�2 
�%�h�Q; <!� ,8�'�* �A\% �4 ���Q% 3� ���* I�� �& .* ." 5�� .
%�N 2" #�h�Q; ,3� 5�;��mD ����� U�& �(�:

��3�* :�!; �4 XkN � .
(�\% ��!% #S�" #�h�Q; W��
; 

��%�	 3�4�52 ,���2 

5�� .A��% �� 2%�' F�
(�\% ���� ����% $�� ��3�* .
(�\% �A" �!\*:
�F�Da�� #��4��/ 
�2�A-;#��/ .9�	� �

�!' ���� |��H ��3 FS�!� .* �	���* #��/ .9�	� � 2�A-; .A��% �� �	����:
�g5)� �&�!C M��) .* F�%�C �� S�" 3� ���Q% .  

�g5)� �&�!C M��) .* �	��, .  .* S�" 
�g�'�* �% .  .
(�\% ��!% I!+-% �*�� ��3�* 2b��% 

!-�EB2 $"�� '�Y�O� ����	 �� �#� �;� :I�"	 '�I��� � ��G�2 !�WL�� ��[�� 3	 U�� 
���� :87*	 �Y�O� ,�AB�.

 

http://AminBadri.mihanblog.com http://AminBadri.persianblog.ir15



2

3�;�� ��� �� '� ��F� 

�����4 �� �& 5��, ���4�* � �h�Q; ���* >�H �!�) �!m�* 8j��AD .
�!; I�� �� #�& �!�" �� ,�!�) 3� ����	��
�'�* �% ��*�� ���& 5����-% �* � ��!'� ����* �!"k%.

��& �/��� �&�!�" W��������� �% L?�% �� ��3�* .
(�\% ��% :C #���� �; ��3�* �* 8"�� #.
���3�* 5����-% � �� !" :�'�* �!N!% #�h�Q; #!?��H ���!; �% #��(!; ���� �� �	� ,3� �&�/4 �* �k(

��3�* �!N!% 5�)�_ ,5��� ���% ����4 .* .	'k/ ���� 3� ����	�� �* ����4�� �h�Q; ���4�*.
�JN �`� .\Q� 3� ���!; �% :�!	% #�h�Q; �� 2" #�h�Q; .* ���	�� W���*��* � ��!* ���"��H ����* VAj� �& ��3�* ����)��

�'�* ����" ����/..���(�� U�+% I�w% ��!�
*1GG �!�" <��% :�!; ����� 3� ����	�� �* 2�(� �!�" �� ����� W;��$& 
�* � 5(�� :�!; �4 8`D� 5��, U�+% 5�� W��% ���3 5����'�* ��!* ��C ���!% #�)f��' �� #� �o��H 5(��

����� �!N� �)�+% 8& �4 3� �
* � ��� �% ����H .* 8& �?���; ��� ���".(
��A" �!\* ,#�&��%4 #��* .Qm� � #��4 ��/ � ��!* ���-% ����* .
�!; I�� �� #�& �!�" �� #��%4 F�Da��

5��� ����	�� 2*�, ����  $�� �!N!%.
�.* .N!; �*.���� ��9�� ����% #��+	,� �!%� �� 5(�� ���	�/ #�& 5(�C� ,V�Q
; � �	���� #�& .)�
; #���,�*

5��� ����	�� 2*�, ����  .	'k/ #�h�Q; ���� 5�� ���N #�h�Q; ��9�� <$A	�% ." #��+	,� .
�!; #�& 5����.
�.
�!; I�� �� #�& �!�" ��3�* #�& �/��� 

��h�Q; �!N� 8j��AD ��/ ,���; ��3!; 8	��� ���%��* �� � 2Q�� 2�� F�%�C #�& 5����-% ����% ��� #�&
�!' �% #��k/ .��%�� 5��' VN!% ,5�� �����) 5��&� #���� ��' �"[ #�&���; .* .N!; W�� �*��*.

�;� $"� =�*� �*�� �� P�A7*2 "�"G '��0( 3��2�; �  ��� 3	 

Market analysis 

Market studies can serve as a method for: 
� Screening venture ideas and 
� As a means of evaluating a project�s feasibility 

 
The basic difference in these market studies is that those conducted during the evaluation 

require a more extensive effort and in-depth analysis than those used for screening 
� In complying the market data, for whatever size market or type of product, it is 

helpful to follow an orderly procedure in order to be as efficient as possible 
� No one procedure for conducting a market study is always the best, but the 

following represents a general procedure which will be helpful as one attempts to 
analyze the market. 

��%�	 3�4�52 "����T 

��%�	 ,�AB�� 3��C� '�  P"#:
� Define the objectives of the study 
� Conduct a situational analysis of market 
� Formal market study 
� Determines sources of secondary data and collect available data 
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� Price and cost data 
� Historical consumption, production, and end uses 
� Project consumption, production, and end use 
� Current marketing conditions 
� Identifying customers and competitors 
� Economic, population, and employment data 
� General references 

 
� Determine suitable methods for gathering primary data 

� Mail questionnaire 
� Electronic questionnaire 
� Personal interviews 
� Telephone interviews 
 

� Prepare survey forms and field test 
� Design sample and collect primary data 

� Definition of the universe 
� Sample design 

� Process and analyze both secondary and primary data 
� Editing and coding 
� Tabulating 

 
� Characterize the present market 

� Market classification 
� Measure the present market 
� Estimate the market share 

� Select market forecasting technique  
� Judgment forecasts 
� Survey forecasts 
� Time series forecasts 
� Correlation analysis 
 

� Forecast future market demand 
� Develop the sales plan and prepare a report 

� Sales plan 
� Marketing plan 
� Advertising and promotion plan 
� Final report 

 

g�&� �% ���� V���% �� 5�
h� ��3�* 2�A-;� .�$9; ��4 
�!' <�9�� ��) 2�A-;� .�$9; 
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��3�* .
(�\% U��&� 

��3�* 5�
h� �(��N� ����*

g5�� <3S #�	��* F�
(�\% ��4

g5�� �)�" 2m, .A��% �� ��' V�" F�Da�� ��4

��3�* .
(�\% ���� <�9��

*��%���" L?�% �� .�!��� F�Da�� �
���" #��4 ��/ �� �!N!% #�& ���� 

g5�� �)�" .�!��� F�Da�� ��4

L?�% �� .�(�� F�Da�� #��4��/ V���% #�& M��

���" .��; �� �����% �!%34 � �& .%�����H

���" #��4 ��N �� .�(�� #�& ���� � W��
; �� .�!�� �3����
���" 2�A-; �� ��' #��4��/ .�!��� � .�(�� #�& ����

����H

��3�* ����4 #�h�Q;���" L?�% ��  

�A*

�A*

�A*

��C

��C

��C

���" 2�A-; �� ��' #��4��/ .�!��� � .�(�� #�& ����

W��
; �� ��3�* ���* >�H M�����" L?�% �� �!N!% ��3�* #�& �/���

���" L?�% �� ��3�* ����4 #�h�Q;

���" L?�% �� ��3�* .
(�\% M��$/ � M��) .%���*

.
(�\% ��4g�&� �% ���� ����" �����%� �� 5�
h� ��3�*

��) F�
(�\% #��N�����H

�A*��C
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��%�	 3�4�52 \�" � Q���� 
�\% �����) �� <�, W�	�?� ih��� n���% F�!+* �� ��3�* .
(�\% U��&� ���� �!\* �/ 2�A-; ." 5��4 ��3�* .
(�

����� W��
;.
��m,� � ����	�% x5��, x�h�Q; � .h�D 5�
h� ����* 2%�' 5�� ����� .
(�\% ���!% .�& #��* S!�
% ." �A" U��&�

��%3 �� n�� .���� ���* >�H � 5�� I!+-% ��/���" ��(!; ��� �� �� �`� ��!% I!+-% V���% 5��, �* �`� ��!% 
��" �% ��(!;.

Assuring the project will produce the right product at right time and at right price. 

�5�� �(�!� F�!+* ���4 W	'!� U��&� W��
; #��* V(�N � ��!% #�&���&�� 3� ���.
�#���
; M�� W�� ���!' �% n�� .
(�\% ��!% �& #��* 8���� ��� �� ���4 |��H ." I�!� .U��&� ����* �& I�!� W��

�'�* �% �`� ��!% I!+-% ��3�* .
(�\%.

1. What is the market area? 
2. What size and capacity pump should be manufacture? 
3. What models should be offered and to what industries? 
4. How many can they expect to sell to each industry annually? 
5. What price will ensure acceptance? 
6. What channels of distribution will prove most efficient? 
7. What individuals, by name, will be actual buyers? 
8. Who are the immediate sales prospects? 

 

�I�w%=:�H ������* �`� �� �� ^:
�g��%��" U�& #�&��3�*)#�	�% � ����)��JN �`� 3�(
�g�!' .	C�� ���* #� �3���� � 5�)�_ .  �* �& ^�H 
�g�!' .b��� ���* �
���� .  .* �(�% � n�� .  �* ^�H 
�g5C��) ��!; �% I�� �� x����� 3� ���& .* I�% �& 3� ^�H ��	�� ��  
�	�% M��kH ���& 5��, ���� . g��" �% W��Z; �� ���� 
�g�!* �&�!C �;���" � ��!% ^�H f!� W�� #��* �
�3!; .�m' f!� .  
�g�!* ��&�!C �& ^�H �
,��� 8�Q	�% �������C ." ����	"�' � ����� <�� 
�g��	�& �
����� �& 5"�' .  �& ^�H �!Q(�* ����	�% ��� 

I�w%@:����* �`� �� �� 5�� <�" I!+-%:
�" 3� �Q���% . g��� ��&�!C 2���; �� 5�� <�" #�	�% W��	��* �& 8��C 3� #� .Qm� .  � �!� 
����" #�& �/��� . )� #��* .	�* f!� x�3���� x!* x��� (...g5�� �; 8�% � �; V(�N ���4 �`� 3� 
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�g����� W��Z; ���!; �% �� ����	�% M��kH ���& 5��, ���� .  

�����)� #�	�% ��  �& 5��, 3� i\� W�� ��g5'�� 8�&�!C I�� �� �)�+% :�!	% .  �* �
�g��'�* �% �& �9" �� � ��	�& ����" .  5�� <�" �!Q(�* ����	�% ��� 
�g��%��" ���N 5�� <�" �* ���4 #�& 5&�m' � �& F���; g��%��" �m,� #��(!; #�& ���% W��	��% 
����" 3� 5�� <�" W�� ��3!; #��* �	'���* <3�!( �A
) ��3!; �!-� ��4g�!* �&�!C ����!C�* <3S �� 

��EB2 � ��%�	 ���Y� :4��G� :;��	 
1. This step involves analyzing the product�s relationship to its market by using 

readily available information. 
2. The information reviewed and each question asked will give the project analyst a 

�feel� for the situation surrounding the product. 
3. Since the analyst can not be an expert on the product and market for every project 

he researches this step contributes to his knowledge of the market so that he can 
conduct an analysis and converse with people using terms familiar to the industry. 

4. Involved in this stage is an informal investigation which includes talking to 
people in wholesales firms and outlets. 

5. If this informal investigation produces sufficient data to measure the market 
adequately , the analysis need proceed no further. 

6. In some instances, where time is critical or where the budget is a problem, the 
data gathered during the informal market analysis may be all that is available on 
which to base decisions. 

 

��3�* ���� .
(�\% #$�� .%���* 
� Seldom do the data obtained during the situational analysis answer all the 

necessary questions. However, a more extensive formal investigation is usually 
necessary. 
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��'�* .�!��� �� .�(�� 5�� W��% F�Da�� �m�%.

o�!' �% ���%�� .�!��� F�Da�� �'�* ��' #��4 ��N am, ." �;�Da��.
oa���!' �% ���%�� .�(�� F�Da�� �!' #��4 ��N ��* W�(�� #��* �/ 2�A-; :�!; 5�� <3S ." �;�D.
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����* ��!% ������� 5�A*�, � ��!* �m	
% x��!* ���" �`� 3� �� .�!��� F�Da�� 5�� <3S �o��H �/ 2�A-;�&� ���,.
�Impartiality 5��� �`� ��!% �3���� .* F�Da�� 5���".
�Reliabilityg5�� .
%�N 2" �/ ���* .
%�N 3� ��' kC� .�!�� F�Da�� ��4 

¨I�w% :.�!�� �� .* K!*�% F�Da�� ��A�%6GGG �� F�Da�� 3� �	�* ������� 5�A*�, �`� 3� ���; 
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�Validity  ��4g�'�* �% V���% �`� ��!% U�& #��* �!N!% F�Da�� 

¨a%�" 5�� W��% RA	?% l���% �� ���&��m�� .* S�" I���� .* K!*�% F�Da�� I�w% �!\*
 F����J; �* .A*�Q% 5�N .* VAj� ." ��  �'�m� .���� �& �� M��) >9�� #��* �m	
% � V���%
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���" #��4 ��/ �� �!N!% #�& ����

g5�� �)�" .�!��� F�Da�� ��4

g���" L?�% �� .�(�� F�Da�� #��4��/ V���% #�& M��

�" .��; �� �����% �!%34 � �& .%�����H��

�A*��C

���" 2�A-; �� ��' #��4��/ .�!��� � .�(�� #�& ����
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���� �& 5'����� 3� 5�� W��% 3��� ��!% F�Da�� �'�* �!N!% 5"�' �� �* .\*�� �� ��3�* ����* �/�

�'�* V�" 2*�, 5"�' �!C �����.
¨�;�!� �� ." �'�* �% ��3�* ����* 3��� ��!% ��!?(� <�) .* F���* �!N!% F�Da�� S!�
% 

�&�!C U�� ���4 2�A-;� .�$9;� ����* #��* #���3 #���� � ��%3 ���/ ����	�� ���4 3� ."
�' 

�.�!��� F�Da�� 3� #��� f!�v���/�3�* F�Da��v." X����3�* �;�Da�� #�& 5"�'3� ��!; �% �� 
���C ������ �% #��4 ��N �� ���/�3�* 3�� F�Da�� <���% F�!+*.

�2�A-;� .�$9; S!�
%5"�' #�& 5'����� � ����� v�'�* W��% 8& �/� v����� �����  �����" 
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%��& ���2 !�W L�� 
�5��, � .��$& q�& ���� 

a.���s r% ���J; 5D��* ��	��, 3��%� ��+	,� �� .��(!; xr��/�3�* q�& .��!% �* 5�� <3S VAj� �k(
���/ kC� ���N F�Da��� ���,�* ���; ���Q	�% ��/���s W�%�; �� � ��/���s.

���� ����	�% U��+%.	'k/ ��(!; � r� 

a.I�w% q��* :x5��, .��%3 �� 3��� ��!% F�Da�� ��!; r% x�'�* �S!) $A) .
(�\% ��!% I!+-% �/�
 ���?	�� �S!) � W&4 .��%3 �� r++?; Fa9% 3� �� M��) � ��(!; xF����� � F����� ��$�%

�!��.

���3�* q��N 5�
h�� :���' 

3��* ��	�� �� F�Da�� .t�b�9�4 3����/ 2�+-; ��3�* �!N!% r
,�� 5�
h� �; 5�� <3S x�'�* r�� .
�'�* r% F�Da�� W�� 2�+-; q��* r*!C �m�% r��/�3�* Fa9%� �& .����.
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��m,� � ����	�% r�����' 

a.���� 3� .	�� �4 ���s ���H q��* � �!%� ����+	% � W�A; ����' xr	�H ���4 2�+-; q��*
 xr	
�� q���&���;�)� 3� 5�� <3S ��3���H r% .
(�\% ��!% I!+-% ��(!; .* .s r	
�� q�&

���/ .
N��% �������C q���&�� q�& .���� � W�A; q���&���;�)� .
���+	,�� 5�
�N xI�J	'� F�Da�� 

��!% ��3�* .
(�\% ���4�) r� VAj� I�J	'� � 5�
�N xq��+	,� q�& LC�' ��!% �� 3��� ��!% F�Da��
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�
%� "����?W %��& ���2 !�WL�� 3�LM ��5	:

�'��2 '�  '�; :��(!; .* K!*�% F�Da�� ,F����� � F�����.
�3��� � ���# :) ���D #�& 5��, .* K!*�% F�Da���'��) ���C � �'�� 
�3Y�W �	��2 :g5�� ��Q  <��"�& 5�)�_ � �N��C �� 5�� �AC�� �*��% W�� ��4 

%��& ���2 !�W L�� 
���%�� P��&�+2 :�'�* .��!% �� ���	C� �� ��3!; .�m' 5�� W��% g���� �!N� 89��% ��3!; .�m' ��4.
�N�#� '� -�� � !�2"M :WT��% �T& 5��, �� �m�� F����J; 5AD .* S�T" WT�� W��T��N ��S�T" 5T�� 

���/.
��;��	 �;� Q+�2 "&��( :2 �T���� :G��M �	��2 %� 3� :�� -�� ���# FOB �� CIF 1��	 

���(.
%��& ���2 !�W L�� 

FOB: Free On Board 

$"����T �"�	 �� -�� :A�� ���# 
CIF: Cost, Insurance, Freight 

 -�� :A�� ���# +3��	 +& � ,�� 3��� :G��M ,O 

!�WL�� '����( 

!�WL�� '����( �� 6I2 '� � �7��T %� :+� ,�^;� 3�4�52 ���2 $��� Q���� .Q^�� Q�^��� ��
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; �� ���!; �% S�" f!�.
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����/ <��,� .�(�� F�Da�� kC� .* 5m�� �	���* ���� 5���" .�!��� F�Da�� �/�.
�������	�(� F�!+* �� �	�H .%�����H I���� ��" .* .�(�� F�Da�� kC� ,���A; .m��+% ,�T� � #�!ZT� .m��+%

5�� ��kH ���%� ���4 3� �m�"�;.

!�WL�� '�� ��( _�� Q���� �� �S�2 ,2��W:
���%3 
�.N�!* 
�<3S ������� 5�A*�, 
�F���% l�Q-; q�& 

3�4�� !�WL�� '����( 

�3��� ��!% ��3�* F�Da�� f!� :�H .Ts �T'�* <3S ��T* .T  �T'�* rT�) ����* .%�����H �/� �!T' �TH q�!ZT� .%���T� 
�'�* .	'�[ �����% >��� ����H�.

�2%�D .s q��� M�� W��
; �����y; F�Da�� q��4��/ 5�� ��k/ 5�� ��3�* f!�.
�For instance, a different technique  is indicated where the end users of the 

product are in the industrial market where  the number of firms to be surveyed 
may be small, as compared with a product in the consumer market. 

 


7*/ 32��F;�/ 

�5�� q��z% ����* �	% W���'�m� <3S #���3 F�Da�� �/� .��/�T��s 5T)���� 3� �	�T�( 5T�� <3S F�!+T��� ��
��
; ." ���/ 2��� ������� ��'�* .	'�� �!N� .%�����H�' �&�!C 5)���� |��H q���3 �.

#�� �* <3S 2�A-; � .�$9; <�9��
� ��' #��4 ��N F�Da�� .* �!N!% 

���N I!+-% #��* �h�Q; W��?; �!`�%

<��,� .�(�� F�Da�� kC� .* 5m��

��N .�!��� F�Da�� ��4
g5�� �)�" ��' #��4

<��,� .�!��� F�Da�� kC� .* 5m��

� �%�N F�Da�� ��4
�h�� I�� �� 2%�"

��C 

��C 

.A* 

.A* 
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�|T��H ���T
; .Ts r	,� �!+?*�'�* �% �4 3� 2�� ����	��� 8" .��$& �� M�� W�� 5�$% ��T�3 ����T* ��/�T�&�
��'�*.

�r% 8&��� p� M�� W�� �* .%�����H <��; ���!; I���� �� �&,��s I�	�s � 5)���� .
��� .*�� .%�����H r+,� .* ��!	�% r���)��JN�`� 3��	��) ���N K�Q� �+,.
�r)�s 5,� .%�����H ����s�H ��s $s��; ��' 5��!C�� FS�z� q�� �* �; 5'�� �&�!C.
��5�� V�s 2*�, q�!Z� .m��+% 3� �	
��� ����* <3S F�Da�.
�W�* {S!�
% r	�H .%�����H .* |��H ���~��;��%r% �� ���� W�� .s 5�� .* ��!;���;��%��� >��$)�.

����s W�A; �* 
�.%�� 5�/�* F�%�Q% ���s .��; �* 
�r��!�; <3�!( �*)r% I���� ������* .9�	� {aw% �!'(
����/ I���� .A��% �� �� � 5��, �� ���!' r
� 5�� ��S!� .%�����H �/�.

�|��H 5�/�* �* r	���h ��& .s 5�� �4 r	�H .%�����H 2t�% W��	��% ����� �!N� �& .; �/ 2�A-; �k( r?T��H �
r�� ��t� 5)���� �'�* .	'�� rA�A-; ���!;.

�r% K!*�% r	�H .%�����H Fat�% 3� rZ
* .* ���/:
�5��( ��!* ��%3 3� ���C)Out of date(

�rZ
* 5�� Wt�% �'�* ��%�m� 5��( �� ������ �&)��'�!C 5��!C�� <�D �����*(
�r�� .s 5�� rAt�* f!h!% �,�!% rZ
* H 2�' �����4 ��!;��� ���� .%�����.
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!�WL�� '����( 


7*/ 32��F;�/ 
�W�* {S!�
% r	�H .%�����H .* |��H ���~��;��%r% �� ���� W�� .s 5�� .* ��!;���;��%��� >��$)�.

o���s W�A; �* 
o.%�� 5�/�* F�%�Q% ���s .��; �* 
or��!�; <3�!( �*)r% I���� ������* .9�	� {aw% �!'(
o�S!� .%�����H �/����/ I���� .A��% �� �� � 5��, �� ���!' r
� 5�� �.

�|��H 5�/�* �* r	���h ��& .s 5�� �4 r	�H .%�����H 2t�% W��	��% ����T� �!N� �& .�T; �T/ 2T�A-; �kT(
r�� ��t� 5)���� r?��H �'�* .	'�� rA�A-; ���!;.

32��F;�/ 
����:
}v�&�� ���� �!A' .%�����H 
~v���� r�S!� .%�����H�&�� 
�v3� rZ
* r% �,�!% .	�� �* �� r�S!� .%�����H ��!; ��s ��;!s FS�z� q��*.
�v���D� �� ��C �� .A* FS�z� 3� ��!	�% �;}x~x�x�����s ����	�� .
1vFS�z� 3����; -�)open-ended(���� ����	�� W��% �� �; xr)�Th� F�TDa�� .Ts �T'�* <3S �T% V�T"

���/) .!% ��5�� 2t�% ����* ���4 2�A-; �'�* ���3 ����* �& |��H ���
; .s r
,�.(
�v���/ X��	N� <!��% �� FS4!� n�� 3�.
�vr�� .s 5?� FS4!� n�� 3� ���/ X��	N� 5�� �* ��%3�� ��� |��H ���4 .* ��!;) ..	T'�� <3S ���3 F�m��-% {aw%

�'�*(
�v.%�����H �* ����& r	���* ,.%�� !; q����/ I���� .%�����H .��; 3� U�&� �!`�% �* .\*�� �� ���N.
�v���/ .��; ��/��&� |��H �* V���	% FS�z� )8�) x��� x��!% x�as i\�.(
=Gv��N p��t; .* r	�* .%�����H ��	C�� ���� F�Da�� q��4.
==v�'�* �`��% �`��� ��3�* .
(�\% U��&� ���!�& r	���* .%�����H r���� ��.

���`� 3?��E2 
#�!Z� .m��+% 3� ��N 5�N r% ����	�� f!�	% F�Da�� q��4 �!'.

���� �!N� q�!Z� .m��+% q��* rA	?% q�&�	%:
�.	)�� ��%3�� .m��+% (Structured interview)  

�.	)�� ��%3�� .��� .m��+%(Partially structured interview) 

�.	)��� ��%3�� .m��+%(unstructured interview) 
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37T�� 1�2%�; 3?��E2 )Structured interview(:
�$T�� #� � �T��H �% ���!' .m��+% 3� �� #�&�' W��
; >�H 3� FS�!� �/ .m��+% .m��+% W�� ��

�&� �% .b��� ���� �!�' .* VAj�� ��;!" � i��� #��*�!N.
�� �Z
* 5�� W��% �(� 5�� ���4 2�A-; .���H .m��+% �!�' W�� �����* 5�� 3� F�Da�� 3.
����kH �% F�!� ����	�% � ��3�* #�� �* l�Q-; ." 5�� �	,� #��* V���% .m��+% l��� W�� .

37T�� 1�2%�; 3��& 3?��E2(Partially structured interview) 

�.m��+T% 3� �� �;S�!T� ��T' W�T�
; >�TH 3� #�& ��!�D 3� r	��( ���� �* �/ .m��+% �!�' W�� ��
�!' ��" �% ���* n���% F�!+* �� ����*�!N $�� #� � ����� �% �� 

�� .m��+% 3� �� ��!�A% ���	� ����" .m��+% 5���� ��C����� �% k.
��!' �% <�9�� �o��H �� #��kH ���%� #�� .
(�\% ." 5�� �	,� #��* V���% .m��+% l��� W��.

37T��& 1�2%�; 3?��E2 )Unstructured interview(

�F�D!Th!% 5�� W��% ."����� �% �-* � 5m-� .* f��' ���!' .m��+% �* �/ .m��+% �!�' W�� ��
 IaTC 3� �� F�D!Th!% � �TA" ���T	� #��T�� �T/ .m��+T% �T	���� � ���/ n�\% $�� ���"��H � RA	?%

 �TAm, M�� .* F�D!h!% W�� 5�� W��% ." ����� �% kC� .m��+%).T	)�� ��%3�T� .T��� .m��+T% M��(
���/ ���, �	��* M���" ��!%.

�2�A-; .s 5�� r	,� q��* V���% ����* .m��+% l��� W�� ���`� .* �&�!?�% �/;���* r).�(�� 2���% ��
5�� 2�A-; � .�$9;(.

����2:
�M�� .m��+% ��N q��* F�Da�� q��4��� #��'�� .* 5m�� ��kH U�\
�� �;	�� |T��H ��T� ����� 3� !

S�* ����* �&����� ��.
�r% .m��+% ��%3 I!� �'�* f!�	% ���!; 
�|��H ��� ���� r�S�* ����* r&�.
�8�  ��	,� 3� rZ
* ��t%� ���!% rZ
* 3� r'!H 5�� ��kH.
�8�  3� ���!' .m��+% � �/ .m��+% r% ����	�� V(�\% ���* �� �!C ����� � ��	�� x�& ��s.

N�W:
�5�� 3��� r�S!� ��%3 .* ��N� 5�N)�;.m��+% xF�)��% x��(
�5�� �;���3 >�b��N� .��$& ��'�� ���� �* .���Q% �� 
���t%� M�� W�� #��N� �Z
* r���)��JN �`� 3� 5��� ��kH.
����� <3S .m��+% I�	�s � r	��H�� x .m��+% #��* M3!%4 �!�' W���� ..T%���* � q�T�m��%3 ���h q�T�*

5�� <3S 8& .m��+% .
�� �* ��m% r	���h ��&��N <3S F�Da�� .�As .t�� ����� �!N� ���/ q��4.
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�[A� 3?��E2 
�r% ����	�� .%�����H �� .m��+% ����& .* {S!�
% �!')����� |��H .s r���s .* W�A; ���(
�5�� .m��+% � .%�����H W�* {S!�
% �4 ���$&.
����� �!N� ���)� .* r��	�� ,� W�� ��� l��� .* 5�� Wt�% .��;�!� ���'�* .	'��� �!N� ���	� 

�r% �� �' .	�/ ���4 ��!% �� {am, .s q���!% <��; ��� <�9�� $�� r��A; .m��+% �* ��!;.
�r% <�9�� q�!Z� .m��+% �� .%�����H �* ����& r��A; .m��+% {S!�
% ���kTH)3!T�& .%���T��H rT	,� {awT%

�'�* ���� �H ���)� :�!;(
���	
��� {S!�
% r��A; .m��+% C� .A��� Wk.��$& � 5�� ���� .m��+T% � .%���T��H .T��$& W�* {S!�
% M�

r% ���, q�!Z� ���/.
�5�$% 3� ��� rt� 5T�� VT��?% .N!; VAN x r��A; .m��+% q�&.���Th ���T)� 5T�� WTt�% ��lT��\*

��s ���H ��!	� q��� 

�r��A; .m��+% V�D W��	��% ." 5��4 �'�* .	'��� W�A; ��) 5�� Wt�% .)F�TDa�� 3� rTt� .t��� �% 
�`� ��!% ����	�% ����'�'�* ���4 W�A; ."kC� �!`�% W��& .* � {am,���/(

���A; .m��+% I!� {S!�
%�� 5�� ��;!s S!�
%� V�s r
%�N F�Da�� �����/.
�5��� r��� ����  W�A; l��� 3� ��' kC� F�Da��.
���N q��'�� 3� <��s �& � .s F�Da�� q��4 X�?	� �4 ����& .* ���!�& ���/ �T�N .A�T�� pT� q��4

���/ ���%4 � .��; r	���* F�Da��.

:&�"�2 1�2%)(Field testing 
.%�����H .t��� 3� �
*#�r	���* �' r���� �����% �!%34�!�* 

������% �!%348���m* .s 5�� 8�% 5�N �4 3� ���!* ��4 ���� ���!' .m��+% ���)� �* 5Q*�\% .��3 2�S� .*:
}vFS�z� .t��� 3� ������� q��*a%�" '�� � ih�� W.	)�/ ���, 8&�� 5�H �Q\�% F�!+*�5��.
~v���* .t��� q��*8�2�
(��!	�� ��4 �* K�m;�� �� ��' ���%4 FS�!� .* �&� |��H �!-� ,.m��+T% ���T)� q��T*

���!' � r)�sg��C �� 5�& ��!/ 
�vW�� �� .s rAb��% r�����' q��* ��N� .9�	� �q��/ r% ���� �& �!' M�� �����% �!%34 ���T� ����* 5T��

Ma; :Q)�* .%�����H ."�!' �% �!' >��%34 ��	�& ���!' .m��+% ���)� .*��% .s ���-% ���)� q���
; 
�|��H .`�a% �*���
; �4 x���-% ���)� ." �!* �&�!?� ��
* ��& n��� #��T�� .T* ����!T% 2b��T% >�TH rT��*

����#��	����� 2���% �� ��
* 5�� W��% ." ,���* ����� 3��* 2�A-;� .�$9; � #��* .	��.

3�4�� !�WL�� '�� ��G �� 3&��& :���� 

��� .T
(�\% U��T&� ���T" ����4�T* �!`�% .* F�Da�� kC� 2���� � <3S F�Da�� f!� ��3�* �/ 2�A-; �9��� �;
?�%5�� ���" L.

�I�� 2�A-; 3� ��4 ����� L?�% 5�� <3S �/� ��/���" ����	�� <��;U�+% �T���� >��H I!+-% ��/���s
)����� .m��+% (.�!�� .t��� �� ��s X�?	�� �� ���4 3� q�.
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3&��& :���� 

�X�?	�� .���H� ��/���/ ����	�� U�+% .�!�� ��!' .m��+% r	���* .s r��/���s .	�/ q��/r%�!'.
�VAj�.��$& � r��%3 �`� 3� �* ��!	* .s 5�� rA�D��j q����� <�9�� rA%�s r�.
��� r(�3� �Z
* �!+?* ���!% <�9��r���* � 2�A-;#�� <�T�; .Ts ���� �!TN� ��Tt%� WT�� r	
�T� ��3�* 

��� ���, .m��+% ��!% �� ����	�%)5�� ���-% ���
;.(
�.�!�� .���H �
; 3� 5�;��mD q��/5�� .�!�� r���� � .
%�N R�.

'��( 3&��& 
3�2�G ����� 
�.O���  U��&� 3� �`� ��!% L?�% ��3�* 2�A-; � .�$9; �� .T�!*�% .T
%�N �4 ��T�� �T* ��!T; �% �'�*

�!�� R��
;.
�.
%�N ���" L?�% #��* ,���!% �Z
* �� rAt�% ����� �!N� �5T�� WT��% ���!% �Z
* �� .T* 3�T�� 

8��+; q��/ q�&�'�* q��
	% .
���'�* �`��% X!�N .Q\�% �� �,�� ����	�% 5�� Wt�% ��C I!+-% p� q��*.

o{aw%��!% ��(!+-%�.".	���3�* q��* V���% ��/5�� �� ��	���3�* .
%�N x��!T; �T%
��� L�?�; r	���*.

3&��& 
���� 
���s L?�% 2%�' .�!�� r���� 

�.�!�� q�&���� q��/)Sampling Units(

�;.�!�� q�&���� 3� 2%�s 5��( .�� q��/ 
�W��
;.�!�� M�� q��/)Sampling methods (�
�.�!�� �3���� W��
;(Sample Size)r%�'�*.
�3&��& �� "��� :.�!�� q�&���� �* VAj� ��3�* $�(��4 #� ���!��C x���)� �!O�& ��	s�' � �&������"��� .

o3�* ���)� ��� .* .s r(!+-% q��* {aw% r% .	��� qS�T* ���T)� .T�!�� q�&�T��� ��!C��I�T� 
��	�& 

�3� rZ
*�,�!% �� W��
; rT% .TN�!% 2t�T% �T* .�!�� q�&���� ���T)� .Ts 5T�N �4 3� 8�!T' ���!T' .m��+T%
��	��� S�s r
,�� �������C 

5��(�& ���� r% �� ���4 5��* r�A	?% q�&�N 3� ��!;:
�W�A; q���&�� q��*�	s 
�q��	s�' 5��( r��/�3�* 
�X�	s 
�r	(�� ����� 

r% .	)�/ �`��� .s ���� q��3�* ����-% � I!+-% .* r	�* 5��( ��!* 2��t; �!'.
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�5��( �/� #�&���� .�!�� .�!�� ����� �!N� .TA��% ��  q��/ pT��t; 3� rTt� q� �T9��� �� .Ts 5T�� r��T&
��s ����	�� ��!	�%.

o���)� ��� .* .s r(!+-�c��* I�w% q��* r% .	���3�* ��!C .qS�T* ���T)� 5�T�( .s rb�9�4 3�
�� rTT% �� 5�TT�( WTT�� x����TT� �!TTN� I�TT� .TT�!�� �TT* ��!TT; .TTA��% �TT�  q�TT�/ 2%�TT' .TTs q�

8��+; ��� <�9�� 5�� ��
	% r)��+; q�����/ .
o.	���3�* 3� r	��( ���?	�� q��* F�!+* �� ��	����  ]u� ���s 5��( �� �& ��	�� ��	*� x�&

)��+;r% X�?	�� r���* q��* r.���� �& �� � ��	�� �& �� .���� ��  V�;�; W��& .* � ���s
r% X�?	�� r)��+; F�!+* �� ��' ��  qS�* ���)� 3� ��� ��  ��' �& �� {�	���� � ���s��I�� 

r% X�?	�� �� ����/ .
o����� ��' X�?	�� q��* �*��* ]��' ���)� 3� <��s �& M�� W�� ��.

o���.�!�� 5��( .s r	,� q��* ��� 2� q��* 8�3��* .�!�� p� .s 5�� W�� x����� �!N� q��/
 W��  W	C��#� .�!��F�+?�% ���!C 5�� <3S �A�� ��!' .	C��' ���4 5m�� � .
%�N .5,�

.* q���3 r	�* .
(�\% 5,� �$9%#3�� �& .+?�% W�� ��.�!�� ��	C������.
�r���* ��U�+% ��3�* ).+?�% �/� .s ��' �����#�& 5�
,!% � 2&y; 5�
h� x��!* �3 �� ��% xW� rA�� 

.+?�% W��?; q��* �� r������� 2*�, ���� F�+?�% W�� �'�* r���)��JN q�& ��	�% �&��% 2�t�; ���.

3&��& _�� ��('
�8��+; .t�4 3� �
* .�!�� #��N� �* .�!�� �� �� r'�� .  8����* r	���* �' q��/ 8��s I��D� q��/.
�M�� .�!�� q�& r% 8��Q; r(��	����j � r(��	�� .	�� �� .* q��/ ��!'.
�.�!�� q��'�� .s 5�� �4 �� M�� �� W�* r���� F���; W�T�?; ��T����� 5T�A*�, 3� q��T�
% r(�T�	�� q��/ 

:�!; ��%4 2�
*.�!�� ��&��% 5��* �� .

�2%�!D #��
	% .�!�� M�� X�?	�� �� z% q��/��	�& ��:
o.��$& 
o���	C� �� ��%3 
o3�����!% ������� 5�A*�, �

����/ ����	�� M�� �� �& 3� rm�s�; ��3�* 2�A-; � .�$9; �� .s �!* �&�!?� ��`	�� 3� ���.
�.�!�� M�� �� 5�� �*��* 5��( 3� Y$N�& ��' X�?	�� I��	�� �� ]��' r(��	�� q��/ 

.�!�� M�� ���  ��;��mD r(��	�� q��/3�:
1. Simple Random Sampling 
2. Stratified Random Sampling 
3. Systematic Random Sampling 
4. Simple Cluster Sampling 
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3&��& _�� ��('Stratified Random Sampling 

.	�� 5(�� W�� �� .T�!�� .	T�� �& 3� � <�9�� q��* rT% X�T?	�� q� �!T'..Ts 5T�� �4 M�� WT�� 5T�$% W��T	��% 
3� 8�&�!?*��'�* .	'�� �!Z� .�!�� �� .	�� �&.

Simple Cluster sampling 3&��& _�� ��('
.	�� 5(�� W�� �� .	�� W�* 3� � <�9�� q��* rT% X�T?	�� .	�� p� r)��+; F�!+* �& �!T'.WT�� 5T�$% W��T	��% 

���� �* �� ." 5���	�s .��$& M��.
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���� ����� '������ ��� 

67[  3*AG 

'��( 3&��& 
#��/ .�!�� 3� ����	�� 2�S� ���D:

o#��+	,� 
o��%3 
od�$* .
%�N 

��%�	 � ��E7#� �� a�OB� '�I���)Methods in Economics and Business Research(

=@ r)�s r)�s 8" ���3 * * ���4 3� rt� �� �� �&
== r)�s r)�s 8" 8s * * * �'�* �!N!% �& W�A; 5��(

=G r)�s r)�s 8" 8s * * *

0 r)�s )�sr ���3 8s * * �'�* �!N!% �& W�A; 5��(

E r)�s ���-% 8" �� ���3 ��*3 *

B r)�s ���-% 8" �� ���3 8s * * �'�* �!N!% �& W�A; 5��(

e ���-% r)�s 8" ���3 *

1 ���-% r)�s ���3 8s * *

6 ���-% r)�s ���3 ���3 * * ���4 �� �&

7 ���-% ���-% ���3 8s * * �'�* �!N!% �& W�A; 5��(

@ ���-% ���-% 8" �� ���3 ���3 * �&� �3�N� .N�!* �/�

= ���-% ���-% 8" �� ���3 8s * W�A; ����' ." 5�� ��)q�&
����� �!N� .�!*�%

���� 3G��	 1�2% ,�3�����!% 5 F�Da�� f!� 3?��E2
`


7*/ Q[A� _�� 3	 �G�� !�B�Y��
<�9�� :���' .���% F�Da�� #��4 ��N #�&�	%
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o�
,�� .
%�N ��!m� ��	�� ��)�* �� ���� ��� ��!; �% ���; ���/ �% .b��� ��* W�(�� #��* ������ �	,� aw%
������* #����� ���%3 �\Q% �4 (#

o 3&��& _�� ��('
o8��+; .t�4 3� �
* .�!�� #��N� �* .�!�� �� �� r'�� .  8����* r	���* �' q��/ 8��s I��D� q��/.
oM�� .�!�� q�& r% 8��Q; r(��	����j � r(��	�� .	�� �� .* q��/ ��!'.
o.T�!�� q��T'�� .Ts 5�� �4 �� M�� �� W�* r���� F���; (�T�	�� q�T�/ ��T����� 5T�A*�, 3� q��T�
% r

W��?;:�!; ��%4 2�
* .�!�� ��&��% 5��* �� .#

o2%�!D #��
	% .�!�� M�� X�?	�� �� ��	�& ��z% q��/:
�.��$& 
����	C� �� ��%3 
���`	�� ��!% 5,� 
�3�����!% ������� 5�A*�, �

o� �� �& 3� rm�s�; ��3�* 2�A-; � .�$9; �� .s �!* �&�!?� ��`	�� 3� ������/ ����	�� M�.
o.�!�� M�� �� 5�� �*��* 5��( 3� Y$N�& ��' X�?	�� I��	�� �� ]��' r(��	�� q��/#

o.�!�� q��'�� rT�� ��+T	C� �� �+?�% I��	�� 5��( 3� ��) �& .* r(��	����j q��/ .T���H WT�� �� x�T�&�
 �3���� �; X�?	�� 8��+; 5�� <3S r�s � 5�� �;��Z, q� �T��� .  ��s q��/ rT���* ��!T% �� q��T) �T� q

��&� ���,.
orT�� q�T��� �T� ��T) �T& .T* .Ts ��T�3 ����T� �!N� ������� 5�A*�, W��
; ��t%� r���'�� W��  q��N� �* ��!T;

��� L�+?; �� r(��	��.#

.�!�� M�� ���  3� ��;��mD r(��	�� q��/:
1. Simple Random Sampling 
2. Stratified Random Sampling 
3. Systematic Random Sampling 
4. Simple Cluster Sampling 

 X�T?	�� �� �	(�TC� ��T& �T�/ .T�!�� ��T) � ���kTH �T% <�T9�� �)��+; F�!+* #��/ .�!�� P!) #��'�� <��; ��
�����.#

Simple random sampling is the purest form of probability sampling. Each member 
of the population has an equal and known chance of being selected. When there are 
very large populations, it is often difficult or impossible to identify every member of 
the population, so the pool of available subjects becomes biased. 

 

Stratified Random Sampling 

 .	�� 5(�� W�� �� � q��* .T�!�� .	T�� �& 3� � <�9� rT% X�T?	�� q� �!T'..Ts 5T�� �4 M�� WT�� 5T�$% W��T	��% 
��'�* .	'�� �!Z� .�!�� �� .	�� �& 3� 8�&�!?*.#
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Systematic sampling: It is also called an Nth name selection technique. After the 
required sample size has been calculated, every Nth record is selected from a list of 
population members.

Simple Cluster Sampling 

 .	�� 5(�� W�� �� .	�� W�* 3� � <�9�� q��* r% X�?	�� .	�� p� r)��+; F�!+* �& �!'.M�� WT�� 5T�$% W��T	��% 
���� �* �� ." 5���	�s .��$&.#

�.�M�� ��3 ��	�& r(��	����j:
� Convenience sampling : Convenience sampling is used in exploratory research 

where the researcher is interested in getting an inexpensive approximation of the 
truth. As the name implies, the sample is selected because they are convenient. 
This nonprobability method is often used during preliminary research efforts to 
get a gross estimate of the results, without incurring the cost or time required to 
select a random sample.  

 

� Judgment sampling: Judgment sampling is a common non-probability method. 
The researcher selects the sample based on judgment This is usually and 
extension of convenience sampling. For example, a researcher may decide to 
draw the entire sample from one "representative" city, even though the 
population includes all cities. When using this method, the researcher must be 
confident that the chosen sample is truly representative of the entire population.#  

� Quota sampling: Quota sampling is the non-probability equivalent of stratified 
sampling. Like stratified sampling, the researcher first identifies the stratums and 
their proportions as they are represented in the population. Then convenience or 
judgment sampling is used to select the required number of subjects from each 
stratum. This differs from stratified sampling, where the stratums are filled by 
random sampling .#

.* ���� #���3 �	�* #��/ .�!�� M�� X�?	��:
o�� g5�� U�+% ��3�* .* K!*�% ��3�* 2�A-;� .�$9; ��4 
og5�� �	
�� ��3�* .* K!*�% ��3�* 2�A-;� .�$9; ��4#

o.�!�� .���H .s 5�� <!��% VAj� xU�+% ��3�* �� r% <�9�� .A��% �� r� q��/ �!':
ov� I��	�� �����* X�?	�� I�� .A��%��r% F�!� �`���!% r��!� W�* 3���kH.
ov<�T9�� I�� .TA��% ����TQ% W�T* 3� r
,�� X�?	�� r(��	����j �� r(��	�� M�� 3� ����	�� �* <�� .A��% ��

r% ���kH.
oW�& U�+% ��3�* .s rb�9�4 3� 5�� r	
�� ��3�* 3� �;S!�
%2�A-; q��* r(��	�� q��'�� 3� �/

U�+% ��3�* 2�A-; � .�$9;��s ����	�� .#
o��&� �% 2���; �� ��3�* ��(!; ���D 5"�' #���-% ���
; ." 5��4 �	
�� ��3�* �A�� .+?�%.
o�T���/ ��TN W����� 3� � ��' ������' .	�N�* #��	"�' 5�� <3S �	
�� ��3�* 2�A-;� .�$9; �� .WT��

5�� �)��+; ��j F�!+* #3�� ��N � ������'.#٣
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��" 8��Q; 5��,�� .* �	���* �� �	
�� ��3�* .
%�N 
o����* <�9��=GG %5��, �� #�� �* 
o<�� 5��, #�� �* 2�A-;� .�$9; !c��%4 #��/ .�!�� I��D�#

o 3&��& $%�"&� 
o�!�� W��
; #��/ .�!�� #�!�; ��" .* �� � �;��Z, F�!+* ��!; �% �� .�!�� �3����.
o��� �* .�!�� �3���� .m��-% � �)��+; F�!+* ." 5�� ���& #��/ .�!�� #��* :Q) #��/ .�!�� #�!�; �

5�� ��kH ���%� �!' �% <�9�� �(��	��.
o�3���� .���& ." �!' ��� 5���h �!' �% ����	�� .�!�� �3���� W��
; �� #��/ .�!�� #�!�; 3� �	,� �	�

5�� W��	�* ��' .m��-% .�!��.#
o!; �% ��3�* 2�A-; � .�$9; ���N I!+-% S��	�� ." �'�* ��3�* �� ����	�% 3� #�� �� W��?; 2%�' ���

 #��kT��C �� �T��N I!+T-% �T�� .T	�/ |T��H �� .T" .T�!�� 3� #�T��� �����* ���" �% #�����C ��
��" ��&�!C.

o�T��* ��" �% 8&��) .��$& 2,� �� �* � 3��� ��!% 5,� �* �� ��!?(� �� �� W�� ." #� .�!�� �3���� X�T?	��
�!'.#

�!' �% W��
; 5�� ����& �* ��Z; �� VAj� ." 2%�D �� ���� �* .�!�� �3����:
����� #��4 ��N .���H: (The data collection process) 

.T`�a% 2*�, ��%3��%3��� d�$* .�!�� ." F�!+���* ���k* ����; .�!�� �3���� �* ���!; �% ���� #��4 ��N .���H
�'�m� .
(�\% ��!?(� ���%3 X! ���  �* ��&��& �� 5�� W��% �� W�� 3� � �'�* �% ��N� 5�N #� 

�3��� ��!% 5,�(Desired accuracy):
$* �)�" �3���� .* ���* .�!������� W�%�; �� ��!?(� 5,� �; � 5)���� �)�" |��H �; �'�* d� .

#���T��C �� I!+T-% .T" ����	�T% 3� #�T� �� W�T�
; �* ��aD ���N I!+-% �� 2�A-;� .�$9; �� I�w% #��*
����/ ������' 8& �!Q(�* ����	�% 5�� <3S ��" ��&�!C ,�'�* d�$* .�(�� .�!�� 5�� <3S �k( 

W��%���/ 8��Q; �	��* �& ���/ ��3 W�� 5��.
o5�� <3S ���/ ���, ����* ��!% ���/ ��3 �& .��4 #��* �T; �T'�* .	T'�� �!TN� |T��H ���
% ���
; ." 

5,� � ������� ���/ 8&��) <3S ,.* �A�� .�!�� ." 5�� <3S W���*��* �'�* d�$* �)�" �3���� 

o* V���	% �	���* W��O�& .�!�� �3�����'�* ������ #���� � .N�!* �.
o���/ ��� .�N!; � !" .�!�� �3���� �* �/ .m��+% M3!%4 .��$& �,�!% �Z
*.

��3�*

�����C ��j �����C

�!Q(�* �����C ���j
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o5�� #��/ .�!�� M�� f!� ���k/ �% ����; .�!�� �3���� �* ." #��� �!	"�).
oM�� 3� �/� W�& ��j .
%�N �� �� I�w% #��* Stratified Random Sampling �!�� M�� #�9* .

�&� >&�" �� <3S .�!�� �3���� ���!; �% �!' ����	�� ���� �)��+; #��/.
o�'�* d�$* ���* .�!�� �3���� �'�* W�& ��j .
%�N .  �&.#
o��' #��* .Qm� #��/ .�!�� ��(Stratified) .C�' �& �� .�!�� �3���� 5�� <3S #$"�% �� .�Z, ��-( .* 

2,� ��7G�'�* .
o�/ .�!�� 3� �	,� �T% W�T�
; .C�' �& �� ��!?(� ���D� ��N �* �*��* .�!�� �3���� �!' ��� ����	�� �(��	�� #�

���/.#
o�!' �% ����	�� �(��	�� #��/ .�!�� 3� ." �	,� #��* ��� ��' f��*� .�!�� �3���� W��
; #��* ����(!%�).
o3� 5�;��mD .�!�� �3���� W��
; #��* V���% I!%�):

� p=the estimated percentage of the universe who will purchase the product  possibly 
by a small survey 

� z=reliability 
� d=precision 
� n=sample size               

I!%�) ��" .* .�!�� �3���� W��
; ��:
o	T'�� 3��T*� .T" 5T�� ���/�T��" U�+T% 5m�� W��?; 2%�' 5�� W��% ��3�* 2�A-;� .�$9; I!+T-% �T�� .

W�TT�
; �	�TT��* ��TT	*� 5m�TT� WTT�� #��TT* ��!TT?(� � X!TTA\% 5TT,� 5TT(�� WTT�� �� �TT��C �TT% �� #�TT��N
���/(precision))5,� aw%=G%±.(

��T&�!C �T% �(��	�� .  �* ��" W�
% �	���* �/ 2�A-; ����� �!N� #��/ .�!���� 5,� W�� W�%�; a%�" .��b�9�43�
 ���� 2C�� �� ��' kC� .�!���	��* ��' W�
%(reliability) .

���� �!N� ������� 5�A*�, i\� �� S!�
%:
�8�%01%
�8�% �A�C00%

��%$�& �/� ,���kH �% F�!� >9�� � ����* S�" 8A, �� 3� >�* #��* ,�T� �	�T��* S�" 8A,�& #��* W���*��*
���/ W��
; .�!�� �3����,�3���� W��	/�$* 5(�� W�� �����/ �% X�?	�� �& .�!�� 

��b2 
� p=80% 
� Required reliability 95% 
� Precision 10% 

 #��* I�%�� I��N 3�01%5'�� 8�&�!C z =1.96 

2

2

d

z)p100(p
n

−
=

5.61
10

)96.1)(20(80
n

2

2

==
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#��/ .9�	� 

�5�� <3S �	/�$* .�!�� �3���� �'�* <3S #�	��* ������� 5�A*�, . �&.
��3���� �'�* <3S #�	��* 5,� . �&5�� <3S #�	/�$* .�!�� 
��� <3S #�	/�$* .�!�� �3���� �'�* �	��* �(��	�� ����	�% 3� ��' ��3 W��?; 5m�� . �&5.

2

2

d

z)p100(p
n

−
=
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���� ����� '������ ��� 
67F  ��� 

3��&�S � 3�4�� '�  $��� ,�AB� � 3��C� � _%���/ :

�2%�' F�Da�� M3���H, Editing Coding�Tabulating5�� .
�.* ���� #���3 �	�* ��' #��4 ��N F�Da�� M3���H:

og5�� .�(�� �� .�!��� �& ���� ��4 
oNM����4�	�H .�(�� #�& ���� #��4 �� ,g5�� ��!* ���A; �� � .m��+% 

���!* .m��+% M!* .�(�� F�Da�� #��4 ��N �/� ,g.	)��� ��%3�� �� ��!* .	)�� ��%3�� .m��+% ��4 

��3�* .
(�\% U�& .* .N!; �*,�!�� 5��, �� .* ��!; �% �� �& ���� M3���H:
� Market measurement 
� Market forecasting 

(Editing and coding) '��0("� � '��7;���� 
�.�(�� U�&Editing and coding �'�m�% �& ���� #��* .	�� .
����* <�9�� .%�����H ����� ��%3 �� �	���* �& ���� .�(�� #��* .	��.
� � #�& |��H ." U�& W�� �* ���* ���	��* �& |��H ." ���/ �% <�9�� �	,� �& |��H .�(�� I�*�j ��

����/ ��N .�Q* 3� 2�% .aw%:

���" 2�A-; �� ��' #��4��/ .�!��� � .�(�� #�& ����

W��
; �� ��3�* ���* >�H M�����" L?�% �� �!N!% ��3�* #�& �/���

���" L?�% �� ��3�* ����4 #�h�Q;

��3�* .
(�\% ���� <�9��

���" L?�% �� .�!��� F�Da�� �*��%
���" #��4 ��/ �� �!N!% #�& ����

g5�� �)�" .�!��� F�Da�� ��4

�4��/ V���% #�& M��g���" L?�% �� .�(�� F�Da�� #�

���" .��; �� �����% �!%34 � �& .%�����H

���" #��4 ��N �� .�(�� #�& ���� � W��
; �� .�!�� �3����

�A*
��C
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��'�m� I!m, 2*�, X�!N 
��'�* :Aj ih�� F�!+* X�!N 
��'�* ���� ���� �;���� �A�� #�& |��H X�!N.

��& 2AD� .%�����H �A" #�!	-% .* l��D ����'4 � .N!; ��%3��� �& ���� #��4 ��N ����� #��	�����
5�� ��' ����� >��H.

����� 5�� <3S 5���� ���'�* .	'��� <3S #�	��* i�h!; ��& ." �'�* #� .�!* �&.
�<��,� ���4 #��* ���/ � #��* .	�� .* 5m�� ���!; �% �	��* ���/ �% l��D ��*�!N �� �	��* ��	����� .  �&

����� .
!�WL�� '"�	 ��G(Tabulating) 

����� x�!Q(�* ����	�% :�!; ��' 2���; #�& .%�����H 5�/3�* 3� �
* .Qm� � #��* .	�� ���4 F�Da�� � �&
�!' �% #��* .

�#��* .	�� � ��!m� ���3 �& ���� 89� .��4 K��* ��� <�9�� �	�� F�!+* ��!; �% �� #��* .	�� W��
���Q	%(Cross tabulation)�'�m� <3S #���3 .

�#��* .Qm� M�� X�?	�� �� ." #��� 2%�D )���'�% �� �	�� (Da�� f!� 5�� ��!%8���� 3��� ." 5�� �;�.
�<�� 3� #����* ���* �'�* 3��� ��!% ������	�� U��-�� �!O�& ���& >9�� �� ��!���/� 2�A-; � .�$9; �	,�

 �!O�& ��$)�SPSS, Minitab, SAS5�� ���% .
����/ [�?;� .%�����H ����� �,!% �� ���* ���/ <�9�� ���'�% �� �	�� #��* ��N .���� ��!% �� 8��+; ��  x

�!�� ���% ��%3 ���& �� ��!; �% �� ��" F�%�Q% �3��� ��!% <3�!( ."v#� .�!* .%�����H ����� aw% ." �'�* 
�!�� ���� .����� .* �� �& ���� ��!	* ���Q	�% � �	���*.

��G�2 ��%�	 Q��?� (Characterize the present market) 

���4 ��N .�(�� � .�!��� F�Da�� �	,� ��3�* ." 5�� �	�
,!% �� �/ 2�A-; ����/ #��* .	�� � �' #
��" #��* .+?�% �� I!+-%.

����/ ���% ��3 ���!% �!+C �� F�D a�� .���� �; ����/ 2�A-;� .�$9; 5�� <3S �& ����:
� Market size 
� Market share 
� Market growth pattern 
� Market channels 

(Market classification) 37;� ��%�	 '"�	 
���	�& I!+-% ����	�% �!Q(�* �� �
,�� F�!+* ." 5�� ������%3�� � ���)� <��; 2%�' ��3�*.
����� �� ��3�* �3���� W��?; #��* M�� W��	�* 5�� W��% ." ." 5�� 8�% 5�9�4 3� ��3�* #��* .	��

�&�.
����� �!N� ��3�* #��* .	�� #��* ��A	?% #��'��.
���3�* �A�� f�!��3� ��;��mD:
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�����" U�+% 
��	
�� 
��& .\��� 
�5(�� 

��!O�& I!+-% #�& .+?�%:
�I!+-% ��!m� �� ��!* <��� �* 
����N �� ������	�� I!+-% 

���/ ����	�� ��3�* #��* .	�� �� ���!; �%.
���3�* #�h�Q; #��m% �* ��!; �% I!+-% #�� ,�!�� �-* ���) � 3��%� �!Q(�* ��3�* � ��3�* 3� 8��.
�-;��� <�9�� P!) #�����* .	�� 3� ��  �� ��� ���� �* ��!; �% �� ��3�* 2�A.
�� �	
�� ��3�* #��* ���N I!+-% ��!* <��� �* V�� �* ���!; �% ��3�* 2�A-; �	
�� #�& ^�H 2�A-; �� aw%

�'�* ��3�* 8�� � ���)� 3��%� ��3�* V�" .

(Measure the present market) C�; X�G�2 ��%�	 �
��'�* �% �h �Q; ��" ���* >�H 5Q�Q� �� ��3�* >9��.
�5�� ��3�* �!Q(�* #�h�Q; S��	�� � ��3�* 8�� x�h�Q; ��$�% W��
; I�m��* �/ 2�A-; x�!N!% ��3�* >9�� #�	��� �� .
�� x.
(�\% ��!% ����	�% ���/ x����)��JN .Q\�% 5�� <3S �/ 2�A-; xI!+-% #�h�Q; ��$�% W��
; 5�N .* ��!% ���

����� W��
; �� .
(�\% ��!% ���� � ����	��.
�.* ���� �	�* ��3�* #�h�Q; ��$�%:
������ :���' 
��D��	N� :���' 
�#��+	,� :���' 
��!' �% .	�/ 8& ��3�* :�-% P!) :���' .*.
�#���3 ��$��* � ����� ����4�* � V��+; ���!; �% 5"�' �� ." 5�� ���h�Q; ���Q% 5Q�Q� �� ��3�* 8��

���� 5"�' #�m,� 5�(�
) � 5"�' �*����3�* #�& 5�(�
) .* �	�*.
��43� ��?* �� 5�� ��3�* 2" ��3�* .
(�\%3� �!`�% ." �!' L?�% �	���* ��3�* #�h�Q; .m��-% ��.
��� ��3�* ������ �* 5�� W��% ��3�* #��* >?* �	
:

�f!� 
�� �3���� 
��'�* 5�
,!%.

����� �* 5�� W��% ��3�* #��* >?* U�+% ��3�* ��:
��%4�� 
�� W� 
��'�* ���!��C �3����.
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���3�* #��* >?* 8�% 5�$% ��:
���3�* ���" R��
; �; L?�% 
���3�* �3���� ���" W��
; �; 5��� 

��%�	 $%�"&� Q��>� 
��� S!�
%���/ L?�% ��3�* �4 �� I!+-% ��3�* 8�� ." 5�N ���* �!' ��3 W��?; ��3�* 2" ." 5�� 3�.
����	C� �� F�Da�� ." �	,� �!+?* ����� �;���h ���!% 3� �A�C �� ��3�* 2" W��
;v.�(�� F�Da�� aw%v

�&� ���� �� 5"�' #��* �)�" M��).
��; 2�% ���N I!+-% #��* S!�
% ��3�* W��?; ." ��  �!' �% ��(!; ������	�� I!+-% ." 5�� �	,� 3� 

���� �!N� 2m, 3� F�Da��.
��'�* 8�Q	�% ��j F�!+* �� � 8�Q	�% F�Da�� 3� ����	�� �* ���!; �% ��3�* 2" W��?;.

���) �* 5(�� W�� �� 5��� ��	�� �� ��C I!+-% ��!% �� F�Da�� �	,� 8�Q	�% ��j ��!% ��
�4 5m�� W	���� #��* �h�Q; 2w% �!' �% ��3 W��?;�h�Q; �	/�$* ���!��C �*��* �� ��C I!+-% 

���C <3�!( 2*�Q% �� I�O?�.
��(!" ^�H � �(!" aw% ��	�& ����� �* K�m;�� �� a%�" ." I!+-% �� ��.

c��d� X�/ ��  
��	 
�p��t; 3� r% q��
	% q�& >�H q��* ��!; �s ����	�� ��3�* q�h�Q; r��*�.
�r�� I��D� r	����-% ��& 8& ��%3 � .N�!* q�� �* � 5'�� �!N� r)�s �3���� .* ���� �/� ��t%� W�� ���/

p��t; 3� .s ���� �!N� ��s ����	�� ���O�H {a%�s q�&.
c��d� X�/ �� $��[7;� ���2 ��  %� "����?W 
��	:

���`#)based on judgment(

���� �* ����& xM�� W�� 3� VAj�r% ����	�� ��'�� ����/ .q�� 3� ��%4 5��* ���	� 5�� Wt�% {aw% q�&
��� ���J; r�s �� r��%3.

32��F;�/ 
O�OB� � ��)based on survey(
���!% �� �������C 3� ����4 q�h�Q; ��$�% ���/ #��m
�N �&�h�Q; �	����� ���/ I�z� ��'.

�3� q����* .s 5�� �4 p��t; W�� Fat�% 3� r�� l�,� F�!+* �!C ����4 ��!% �� �������C �� � �����
r�� >��H W�� .* r�!/ |��H .* rA���; ��
	% 2�S�* ���4 3� q����* .t��� ��'�*.

�l�,� W��?; �'�* �	�s �������C ���
; .  �& M�� W�� �� �!* �&�!C �;.

��; 
&�2% �� )based on time series(
�p��t; W�� ���& .* �&�r% ���, ����	�� ��!% VAj� �!���/� $�(��4 ����/.
�rb�9�4 3� ��%3 3� ��j q��� q�&�!	s�) a�D .s )time(r% ���y; �h�Q; q�� p��t; �x����k/ q�&

q�� ��	�& R�
h �`� W�� 3� {�;�[ ����/ �% �`� �� �� ��%3 :Q) r��%3 q�&.
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�p��t; W�� F����y; ��-( W��* ���-% :Q) �&5�� p��$� ����4 .* .p��t; W�� 3� .s �'�* <3S �/� �&
q�� 3� ��%4 5��* W��?; x���/ ����	�� ��� ����4 q��* ��!; �% r��%3 q�&�.��H p� ��!�
* )Base(

p��t; 3� � �����/ ����	�� .	)�/ ���* ����4 W��?; q��* ��� q�& �!'.

c��d� ��; \���2 ��  %� "����?W 
&�2% �� :
�v.	'k/ �!��H p��t; 
�vr*��� I�
% p��t; 
�vr*��� ��-	% I�
% p��t; 
�vr�3� ��-	% I�
% p��t; 
�vr���� q3����!�& I�
% p��t;:r% r���� q3����!�& I�
% p��t; �!C �'�* ��3 F�!+* ���!;.

����� r���� q3����!�& p��t; 
����� �* ����& ���� r���� q3����!�& p��t; 
�q3����!�& p��t;rA+) F����J; �* ����& ���� r���� 
�rA+) F����J; � ���� �* ����& ���� r���� q3����!�& p��t; 
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Forms of Forecast Movement

TimeTime

(a) Trend(a) Trend

TimeTime

(d) Trend with seasonal pattern(d) Trend with seasonal pattern
TimeTime

(c) Seasonal pattern(c) Seasonal pattern

TimeTime

(b) Cycle(b) Cycle
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Random Random 

movementmovement

6

Moving Average

MAMA�� ==

��

�� = 1= 1
ΣΣ DD ��

��

wherewhere

�� == number of periods in number of periods in 

the moving averagethe moving average

DD �� == demand in period demand in period ��

		Average several Average several 
periods of dataperiods of data

		Dampen, smooth out Dampen, smooth out 
changeschanges

		Use when demand is Use when demand is 
stable with no trend stable with no trend 
or seasonal patternor seasonal pattern
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JanJan 120120 ��

FebFeb 9090 ��

MarMar 100100 ��

AprApr 7575 103.3103.3

MayMay 110110 88.388.3

JuneJune 5050 95.095.0

JulyJuly 7575 78.378.3

AugAug 130130 78.378.3

SeptSept 110110 85.085.0

OctOct 9090 105.0105.0

NovNov �� 110.0110.0

ORDERSORDERS THREETHREE--MONTHMONTH

MONTHMONTH PER MONTHPER MONTH MOVING AVERAGEMOVING AVERAGE

Simple Moving Average

10

JanJan 120120 ��

FebFeb 9090 ��

MarMar 100100 ��

AprApr 7575 103.3103.3

MayMay 110110 88.388.3

JuneJune 5050 95.095.0

JulyJuly 7575 78.378.3

AugAug 130130 78.378.3

SeptSept 110110 85.085.0

OctOct 9090 105.0105.0

NovNov �� 110.0110.0

ORDERSORDERS THREETHREE--MONTHMONTH

MONTHMONTH PER MONTHPER MONTH MOVING AVERAGEMOVING AVERAGE

MAMA55 ==

55

�� = 1= 1
ΣΣ DD ��

55

==
90 + 110 + 130 + 75 + 5090 + 110 + 130 + 75 + 50

55

= 91 orders for Nov= 91 orders for Nov

Simple Moving Average

 

http://AminBadri.mihanblog.com http://AminBadri.persianblog.ir45



14

Smoothing Effects

150 150 �

125 125 �

100 100 �

75 75 �

50 50 �

25 25 �

00 �
| | | | | | | | | | |

JanJan FebFeb MarMar AprApr MayMay JuneJune JulyJuly AugAug SeptSept OctOct NovNov

55--monthmonth

33--monthmonth

ActualActual

O
rd

e
rs

O
rd

e
rs

MonthMonth

15

Weighted Moving Average

WMAWMA�� ==
�� = 1= 1
ΣΣ WW�� DD��

wherewhere

WW�� = the weight for period = the weight for period �� ,,

between 0 and 100 between 0 and 100 

percentpercent

ΣΣ WW�� = 1.00= 1.00

		Adjusts Adjusts 
moving moving 
average average 
method to method to 
more closely more closely 
reflect data reflect data 
fluctuationsfluctuations
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Weighted Moving Average 
Example

MONTH MONTH WEIGHT WEIGHT DATADATA

AugustAugust 17%17% 130130

SeptemberSeptember 33%33% 110110

OctoberOctober 50%50% 9090

November forecastNovember forecast WMAWMA33 ==
33

�� = 1= 1
ΣΣ WW�� DD��

= (0.50)(90) + (0.33)(110) + (0.17)(130)= (0.50)(90) + (0.33)(110) + (0.17)(130)

= 103.4 orders= 103.4 orders

19

FF ����+1 +1 == αα DD�� + (1 + (1 -- αα ))FF��

wherewhere

FF ���� +1+1 == forecast for next forecast for next 

periodperiod

DD �� == actual demand for actual demand for 

present periodpresent period

FF �� == previously previously 

determined forecast determined forecast 

for present periodfor present period

αα == weighting factor, weighting factor, 

smoothing constantsmoothing constant

		 Averaging method Averaging method 
		 Weights most Weights most 

recent data more recent data more 
stronglystrongly

		 Reacts more to Reacts more to 
recent changesrecent changes

		 Widely used, Widely used, 
accurate methodaccurate method

Exponential Smoothing
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Effect of Smoothing Constant

0.0 0.0 ≤≤ αα ≤≤ 1.01.0

If If αα = 0.20, then = 0.20, then FF����+1 +1 = 0.20= 0.20 DD�� + 0.80 + 0.80 FF��

If If αα = 0, then = 0, then FF�� +1 +1 = 0= 0 DD�� + 1+ 1 FF�� 0 =0 = FF��

Forecast does not reflect recent dataForecast does not reflect recent data

If If αα = 1, then = 1, then FF����+1 +1 = 1= 1 DD�� + 0+ 0 FF�� == DD��

Forecast based only on most recent dataForecast based only on most recent data

22

PERIODPERIOD MONTHMONTH DEMANDDEMAND

11 JanJan 3737

22 FebFeb 4040

33 MarMar 4141

44 AprApr 3737

55 May May 4545

66 JunJun 5050

77 Jul Jul 4343

88 Aug Aug 4747

99 Sep Sep 5656

1010 OctOct 5252

1111 NovNov 5555

1212 Dec Dec 5454

FF22 == ααDD 11 + (1 + (1 -- αα ))FF11

= (0.30)(37) + (0.70)(37)= (0.30)(37) + (0.70)(37)

= 37= 37

FF33 == ααDD 22 + (1 + (1 -- αα ))FF22

= (0.30)(40) + (0.70)(37)= (0.30)(40) + (0.70)(37)

= 37.9= 37.9

FF1313 == ααDD 1212 + (1 + (1 -- αα ))FF1212

= (0.30)(54) + (0.70)(50.84)= (0.30)(54) + (0.70)(50.84)

= 51.79= 51.79

Exponential Smoothing
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FORECAST, FORECAST, FF�� + 1+ 1

PERIODPERIOD MONTHMONTH DEMANDDEMAND ((αα = 0.3)= 0.3) ((αα = 0.5)= 0.5)

11 JanJan 3737 �� ��

22 FebFeb 4040 37.0037.00 37.0037.00

33 MarMar 4141 37.9037.90 38.5038.50

44 AprApr 3737 38.8338.83 39.7539.75

55 May May 4545 38.2838.28 38.3738.37

66 JunJun 5050 40.2940.29 41.6841.68

77 Jul Jul 4343 43.2043.20 45.8445.84

88 Aug Aug 4747 43.1443.14 44.4244.42

99 Sep Sep 5656 44.3044.30 45.7145.71

1010 OctOct 5252 47.8147.81 50.8550.85

1111 NovNov 5555 49.0649.06 51.4251.42

1212 Dec Dec 5454 50.8450.84 53.2153.21

1313 JanJan �� 51.7951.79 53.6153.61

Exponential Smoothing

28

70 70 �

60 60 �

50 50 �

40 40 �

30 30 �

20 20 �

1010 �

00 �
| | | | | | | | | | | | |

11 22 33 44 55 66 77 88 99 1010 1111 1212 1313

αα = 0.50= 0.50ActualActual

O
rd

e
rs

O
rd

e
rs

MonthMonth

αα = 0.30= 0.30

Exponential Smoothing 
Forecasts
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AFAF����+1+1== FF����+1+1 ++ TT����+1+1

wherewhere

TT = an exponentially smoothed trend factor= an exponentially smoothed trend factor

TT ����+1+1 == ββ ((FF����+1 +1 -- FF �� ) + (1 ) + (1 -- ββ )) TT ��

wherewhere

TT �� = the last period trend factor= the last period trend factor

ββ = a smoothing constant for trend= a smoothing constant for trend

Adjusted Exponential Smoothing

31

Adjusted Exponential Smoothing 
Example

PERIODPERIOD MONTHMONTH DEMANDDEMAND

11 JanJan 3737

22 FebFeb 4040

33 MarMar 4141

44 AprApr 3737

55 May May 4545

66 JunJun 5050

77 Jul Jul 4343

88 Aug Aug 4747

99 Sep Sep 5656

1010 OctOct 5252

1111 NovNov 5555

1212 Dec Dec 5454

TT33 == ββ ((FF33 -- FF22) + (1 ) + (1 -- ββ )) TT22

= (0.30)(38.5 = (0.30)(38.5 -- 37.0) + (0.70)(0)37.0) + (0.70)(0)

= 0.45= 0.45

AFAF33 == FF33 ++ TT33 = 38.5 + 0.45= 38.5 + 0.45

= 38.95= 38.95

TT1313 == ββ ((FF13 13 -- FF1212) + (1 ) + (1 -- ββ )) TT1212

= (0.30)(53.61 = (0.30)(53.61 -- 53.21) + (0.70)(1.77)53.21) + (0.70)(1.77)

= 1.36= 1.36

AFAF1313 == FF1313 ++ TT13 13 = 53.61 + 1.36 = 54.96= 53.61 + 1.36 = 54.96
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Adjusted Exponential Smoothing 
Example

FORECASTFORECAST TRENDTREND ADJUSTEDADJUSTED

PERIODPERIOD MONTHMONTH DEMANDDEMAND FF�� +1+1 TT�� +1+1 FORECAST AFFORECAST AF
�� +1+1

11 JanJan 3737 37.0037.00 �� ��

22 FebFeb 4040 37.0037.00 0.000.00 37.0037.00

33 MarMar 4141 38.5038.50 0.450.45 38.9538.95

44 AprApr 3737 39.7539.75 0.690.69 40.4440.44

55 May May 4545 38.3738.37 0.070.07 38.4438.44

66 JunJun 5050 38.3738.37 0.070.07 38.4438.44

77 Jul Jul 4343 45.8445.84 1.971.97 47.8247.82

88 Aug Aug 4747 44.4244.42 0.950.95 45.3745.37

99 Sep Sep 5656 45.7145.71 1.051.05 46.7646.76

1010 OctOct 5252 50.8550.85 2.282.28 58.1358.13

1111 NovNov 5555 51.4251.42 1.761.76 53.1953.19

1212 Dec Dec 5454 53.2153.21 1.771.77 54.9854.98

1313 JanJan �� 53.6153.61 1.361.36 54.9654.96

35

Adjusted Exponential Smoothing 
Forecasts

70 70 �

60 60 �

50 50 �
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30 30 �
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Adjusted forecast (Adjusted forecast (ββ = 0.30)= 0.30)

ActualActual
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PeriodPeriod

Forecast (Forecast (αα = 0.50)= 0.50)
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�� == �� ++ �	�	

wherewhere

�� == intercept (at period 0)intercept (at period 0)

�� == slope of the lineslope of the line

		 == the time periodthe time period

�� == forecast for demand for period forecast for demand for period 		

Linear Trend Line

37

�� == �� ++ �	�	

wherewhere

�� == intercept (at period 0)intercept (at period 0)

�� == slope of the lineslope of the line

		 == the time periodthe time period

�� == forecast for demand for period forecast for demand for period 		

� =

� = � - ��	

where
� = number of periods

	 = = mean of the 	 values

� = = mean of the � values

Σ 	� - �	�

Σ 	2 - �	2

Σ 	
�

Σ �

�

Linear Trend Line
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		 (PERIOD)(PERIOD) �� (DEMAND)(DEMAND) 	�	� 		 22

11 7373 3737 11

22 4040 8080 44

33 4141 123123 99

44 3737 148148 1616

55 4545 225225 2525

66 5050 300300 3636

77 4343 301301 4949

88 4747 376376 6464

99 5656 504504 8181

1010 5252 520520 100100

1111 5555 605605 121121

1212 5454 648648 144144

7878 557557 38673867 650650

Least Squares Example

40

Least Squares Example

		 (PERIOD)(PERIOD) �� (DEMAND)(DEMAND) 	�	� 		 22

11 7373 3737 11

22 4040 8080 44

33 4141 123123 99

44 3737 148148 1616

55 4545 225225 2525

66 5050 300300 3636

77 4343 301301 4949

88 4747 376376 6464

99 5656 504504 8181

1010 5252 520520 100100

1111 5555 605605 121121

1212 5454 648648 144144

7878 557557 38673867 650650

	 = = 6.5

� = = 46.42

� =

=

= 1.72

� = � - �	

= 46.42 - (1.72)(6.5)

= 35.2

3867 - (12)(6.5)(46.42)

650 - 12(6.5)2

∑	� - �	�

∑	2 - �	2

78

12

557

12
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Least Squares Example

		 (PERIOD)(PERIOD) �� (DEMAND)(DEMAND) 	�	� 		 22

11 7373 3737 11

22 4040 8080 44

33 4141 123123 99

44 3737 148148 1616

55 4545 225225 2525

66 5050 300300 3636

77 4343 301301 4949

88 4747 376376 6464

99 5656 504504 8181

1010 5252 520520 100100

1111 5555 605605 121121

1212 5454 648648 144144

7878 557557 38673867 650650

	 = = 6.5

� = = 46.42

� =

=

= 1.72

� = � - �	

= 46.42 - (1.72)(6.5)

= 35.2

3867 - (12)(6.5)(46.42)

650 - 12(6.5)2

∑	� - �	�

∑	2 - �	2

78

12

557

12

Linear trend line

� = 35.2 + 1.72	

Forecast for period 13

� = 35.2 + 1.72(13)

� = 57.56 units

45

Linear Trend Line
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Mean Absolute Deviation (MAD)

wherewhere

�� = the period number= the period number

DD �� = demand in period = demand in period ��

FF �� = the forecast for period = the forecast for period ��

�� = the total number of periods= the total number of periods

⎥ ⎥⎥ ⎥ = the absolute value= the absolute value

ΣΣ|| DD�� -- FF�� ||
��MAD =MAD =

56

MAD Example

11 3737 37.0037.00 �� ��

22 4040 37.0037.00 3.003.00 3.003.00

33 4141 37.9037.90 3.103.10 3.103.10

44 3737 38.8338.83 --1.831.83 1.831.83

55 4545 38.2838.28 6.726.72 6.726.72

66 5050 40.2940.29 9.699.69 9.699.69

77 4343 43.2043.20 --0.200.20 0.200.20

88 4747 43.1443.14 3.863.86 3.863.86

99 5656 44.3044.30 11.7011.70 11.7011.70

1010 5252 47.8147.81 4.194.19 4.194.19

1111 5555 49.0649.06 5.945.94 5.945.94

1212 5454 50.8450.84 3.153.15 3.153.15

557557 49.3149.31 53.3953.39

PERIODPERIOD DEMAND, DEMAND, DD �� FF �� ((αα =0.3)=0.3) ((DD �� -- FF �� )) ||DD �� -- FF �� ||
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MAD Example

11 3737 37.0037.00 �� ��

22 4040 37.0037.00 3.003.00 3.003.00

33 4141 37.9037.90 3.103.10 3.103.10

44 3737 38.8338.83 --1.831.83 1.831.83

55 4545 38.2838.28 6.726.72 6.726.72

66 5050 40.2940.29 9.699.69 9.699.69

77 4343 43.2043.20 --0.200.20 0.200.20

88 4747 43.1443.14 3.863.86 3.863.86

99 5656 44.3044.30 11.7011.70 11.7011.70

1010 5252 47.8147.81 4.194.19 4.194.19

1111 5555 49.0649.06 5.945.94 5.945.94

1212 5454 50.8450.84 3.153.15 3.153.15

557557 49.3149.31 53.3953.39

PERIODPERIOD DEMAND, DEMAND, DD �� FF�� ((αα =0.3)=0.3) ((DD �� -- FF�� )) ||DD �� -- FF�� ||

Σ| D� - F� |
�MAD =

=

= 4.85

53.39

11

61

Tracking Signal

		 Compute each periodCompute each period
		 Compare to control limitsCompare to control limits
		 Forecast is in control if within limitsForecast is in control if within limits

Use control limits of Use control limits of +/+/-- 22 to to +/+/-- 5 MAD5 MAD

Tracking signal =                   =Tracking signal =                   =
∑∑ ((DD�� -- FF��))

MADMAD

EE
MADMAD
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Tracking Signal Values

11 3737 37.0037.00 �� �� �� ��

22 4040 37.0037.00 3.003.00 3.003.00 3.003.00 1.001.00

33 4141 37.9037.90 3.103.10 6.106.10 3.053.05 2.002.00

44 3737 38.8338.83 --1.831.83 4.274.27 2.642.64 1.621.62

55 4545 38.2838.28 6.726.72 10.9910.99 3.663.66 3.003.00

66 5050 40.2940.29 9.699.69 20.6820.68 4.874.87 4.254.25

77 4343 43.2043.20 --0.200.20 20.4820.48 4.094.09 5.015.01

88 4747 43.1443.14 3.863.86 24.3424.34 4.064.06 6.006.00

99 5656 44.3044.30 11.7011.70 36.0436.04 5.015.01 7.197.19

1010 5252 47.8147.81 4.194.19 40.2340.23 4.924.92 8.188.18

1111 5555 49.0649.06 5.945.94 46.1746.17 5.025.02 9.209.20

1212 5454 50.8450.84 3.153.15 49.3249.32 4.854.85 10.1710.17

DEMANDDEMAND FOREC AST,FOREC AST, ERRORERROR ∑∑EE == TRAC KINGTRAC KING

PERIODPERIOD DD �� FF �� DD �� -- FF�� ∑∑ ((DD�� -- FF�� )) MADMAD SIGNALSIGNAL

67

Tracking Signal Plot
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Exponential smoothing (α = 0.30)

Linear trend line
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o5�� #����* ���* #��D I���� �� �4 U��
	% ��(!; ���Q% xn�� 5�)�_ 3� �!`�%.
o5D�� ���
; � I�� �� #��" #�& 3�� ���
; ���* x��(!; ���Q% ���* �* ��aD #��(!; ���� 5�)�_ W��
; ��

�!' L?�% �`� ��!% ��(!; .* 2�� #��* 3�� �� �� ��" #�&.
o; #���!% �� � 5�� ��(!; <���% F��A�D <$A	�% ��(!; �!�' ���3 5�� ���h ��j ��" #��D #�& 5D�� W��


����� ��!" ." ���&���� 2w% �!' �% R,!	% ��' #$�� .%���* F����
; �����* :Q) ���� ��(!;.
o�* .A*�Q% #��* �;��A�D �)�\
�� ���* >�H � ���* ���%4 FS4 W�'�% .* 3��� 2�(�* S!�
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���/ �% ���* ���C ���� Y�3� .* ����� 3� �Z
* I!+-% � 5�)�_:

o�/����� ��� Y�3� .* �/����� #�&���� 5�)�_ 
o���N f!� � I!� x��D Y�3� .* #3�� ���N #����� 

W��	*!A\% ���� �* n�� #�& .m�N ���� ����% 5�)�_�!' �% W��
; #��+	,� .9�	�.
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oI!+-% ���� �� ��(!; .��$& 2,��� 
o�& .��$& .* M��) 5m�� 

��T�e Q���� 
�(!; ���� �� 5�)�_ W��
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V.��%�	 � ��T�e f�?���:5�� n�� 5�)�_ W��
; �� 2%�D W��	��% �h�Q; ���Q%.
���� �!N� 5(�� .� :
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o���� #�*��* �m��Q; �!N!% #�h�Q; �* .h�D.
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�	�" ��(!; .��$& M��) 5��, >&�" ���%� �h�Q; >��$)� 

<.	 ��T�e f�?���'��0( 3��2�; QT �
o�'�* �	�" ���
% 2,��� 3� ���!; ��� ��(!; 5�)�_ ��"�!C ��(!; �� .
o#�T�(!; 5�)�_ ���� �� Y�3� .* �	�" #��k/ .��%�� ��
% .* ���� ���Q% .* #����* ���* �,�� ��

5�� ����	�� ��!% �*��% ���� � ��" #���� �	��* #�� ���* �.
@.'��G� ,B2 �	 ��T�e f�?���U��

o�!�� ����� � ��9�� RA	?% #�& 2-% � l���% �� ��!	* �� #��(!; ���� ." ���� �!N� ���%� W�� .
5T�)�_ �T* #�T�(!; �T��� �� ��9�� 5�� W��% �k( ���� �� �!C ���� F���!+C 2-% �& ��A�%

�'�m� <�9�� 2*�, X2-% �� �(� �'�* ��kH ���%� R(� 2-% �� �`� ��!%.
�� ��T�e f�?���:4�2 �	��2 Q�2�� � U

o�4 #��TN� 3� �	�T��* ��T	*� 3� x5T�)�_ 2T,� �T� �* n�� #��N� #��* �(�% �m�% ��!m� �)�" F�!� ��
�' U�+�%.

o.T����	-% �*��T'3�� ���4 8&��) �� �!/��!/ #�& 5�)�_ ��\% 3� >��$/ ���%� �!N!% �(�% �*��% �/�
4 �(�% �*��% ." ���/ �% �	�)�_ X�?	�� .* �9�%5�� ����!C�* <3S ����� 3�� ��' W�%�; �	���* �.

o�T�j �L,�T� ��  �& #��A� ��� ��!; �% �(�% Fa��% 2�(�* n�� ���" �&� ���" .��� 3� $�&�H #��*
��" ���H I!m, 2*�, �(� �)�".
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���" �% ��	"� ��" 5*!� �� .* �� ��* ��!%34 ��) ���"��" � �&�% ���/��".

3�LM:
o#�&����$/ ���!% ����� ��N� 2-% x#��k/ .��%�� x�����% 2b��% ����* F�3�!% .*

�!' �% ���-% 5�)�_ .* K!*�%.
o�* 89��&� �% 5�� .* �� 5�)�_ .���� W�(�� ��3)5�)�_ �w"���.(
o>��$/ �* 8& 3�* ���4 8&��) �� RA	?% #�& 5�)�_ V+� � ��9�� ���%� ��3�* 89� �/�

���/ �% ���-% 5�)�_ #�&����$/ ���
; n�� #��N� 2-% � ��(!; W).
o�� #��* ��(!; .��$& 2,��� aw% ." �	�)�_ ." ��" ���� ���C ���* �* �� �� ��(!; ���� 

���4 ��� 8&��) �%�$( �� �& .��$& .* M��) 5m�� �w"��� �� �!� �w"��� F�mN!% ����.
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��� ��(!; .��$& �* �� n�� 5�)�_ ����; � ��" 8�`�; ��3 F�!+* �(��N ��!; �% ��' �"[ #��;���; .* .N!; �*

 2" �!� xS�"� I!+-% ������� ���� L(�C ��3�* �.

L(�C ��3�* 2" �!� S�" ���� �� ��(!; .��$& 5�)�_)W;(

=GG 

@GG 
71G 
1GG 

S= M��) 
C=                        .��$& 
K= #��k/ .��%�� 

P=S-C �!� �w"��� 

P/K=S-C/K= L(�C ��3�* 
U�� '��G� ,B2 

�� a" �� !" ����� �� ��!% #�& �!	"�) 3� �Business5�� n�� #��N� 2-% X�?	�� �N!" #�&.
8�% �9��� �� a�� ���4 3� �Z
* 5�� W��% ." ��	�& n�\% d�$* #����� #��N� ��!% �� #��
	% #�&�!	"�)

�'�m�:
oU�+% ��3�* 
o.�(�� ��!% 
o� W�A; �3�/� P�* � X4 ��!* 8&��)... 

��3�* #�h�Q;x�(�% �*��%

5�)�_ W)x2%�!D ���� 
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oW�%3 
o:�-%5��3 
o�;��(�% � �	(�� F���Q% 
o�!& � X4 
o��3!; #�& I���" 

U�� '��G� 3O5�2 =�>7&� 
�& 2-% f�!�� 

�� !" #�& ��'(Small Town)   
�d�$* #�& ��'(City) 
��& ��' �!%���H � ���	��� l���%(Suburb) 

U�� '��G� ,B2 =�>7&� 
*!� ��" #��/ 8��+; P!) ���!% ��!% �� �(�% .��4 3� �
*5�� 2-% X�?	�� 5:

� Future of the community 
� Other business in the area 
� The potential market 
� Potential competition 
� Knowledge of community 
� Building and other costs. 

 

� Future of the community 

o�%4 �� 
o.Q\�% �� �%4�� �'� 
o.Q\�% .* F�N��% 
o.Q\�% 3� ���C 

� Other business in the area 

o����" 2���; � ����& ��!�
* .�A* 5*�,� ��!�
* .� 
o8��, #�& . ��3�* 

� The potential market 

og�'�* �% .  �h�� I�� �� .
%�N ���� 3��� 
o.* �; ����� �A�% .  ����	�% Business g����* 
o����� �!N� ���"��H aw%.
o����� �!N� .�AQ� .A��� aw%.
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� Potential competition 

o��	�& ��kH V��4 �
��� � !" ��" � V�" #�& ����.

� Knowledge of community 

o5�� 8�% .
%�N fa�� � 8AD.
o��/����� 3� #����*Business���" �% �/��3 .
%�N W��& ����.
o����� 
o#��+	,� 
o.
%�N ��!* ��!N �� ��H 
o�m&k% � �D��	N� #�& .��%3 

� Building and other costs. 
o�$&W�%3 ���C #�& .� 
o3�� � 5C�� #�& .��$& 
o���N� #�& .��$& 
o�& .��$& ���� 
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���� ����� '������ ��� 
:�T ,�AB� � 3��C� 

Technical Analysis 
6 ���; ��� 

Select material handling methods and equipment 
� Since all material and product moves are shown on the flow process chart, it is an 

easy matter to use the chart as an aid in estimating handling equipment and labor 
needs 

��& �� �m��Q; .A��) ��$�% � ��!% ���$�) F�+?�% x�!��% 2�� ." #��!% ���
; �� � ���Q% x��!% �3� x��!% f!�
�!' ]�
�% ����N I��N �� 2Q�� 2��.

����/ <�9�� ���% �& #��* 2Q�� 2�� �	% 3� #� .�(�� X�?	�� xP!) F�Da�� .��H �*.
����
;���/ ���4�* 2Q�� 2�� 3��� ��!% ������ #�&���� .
����/ .m��-% 2Q� � 2�� $��9; �& 3� 3��� ��!% ��%3 2" �' ��3 P!) #�& W��?; �	,� .�/� aw%=6�� 5D�� 

�� ��/��" � �'�* 3��� ���; 5��( .* 3��@�!* �&�!C <3S ���; 5��( �� F�!+�4 �� ��" 5�(�
) 5��' .

� �� !�Z�L2,�� !���IC� =�>7& ,O&�
�M�� ��	*�2�� ��&� ���, �`��% �� r	�� ." �;�!� ��2�� W��� ��j r	�� 2Q���'�*x�� ��s rA�C ��

 ���/ rA�C�'�*F�!+�4 �� 3� ����	�� ����* �`��� �� rt���t% F�$��9; .
�2�� q��)�_ � F�$��9; 3� r% 2�� .s r;�
\, .* .s ���s ����	�� rAQ�� ��!'������� .%�� .
�2�� � �Z) �� .s ��&� <�9�� r;�!+* �� ��!% 2�� .s ���s r���� �� r;�$��9; .)�� 2Q�� ���/ r�!N.
�2�� F�$��9; 3� ����� 5*�� q�Z) .* 3��� .s ���s ����	�� rAQ��.
����s V+� �� W��� F�$��9; :Q,.
�r% .s r��&�N �� 2�� q��* ���m�' i\� 3� ��!; ����	�� 2Q����s ����	�� ��s �.
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����� .s ���s ����	�� r;�$��9; 3� 5�� �!	s�) p� q����* ��*� q��k/��* ��%3 ." r��N ��."�-% 
���� 3� �4 F��,2�� ��* �4��N����" *��'.

�.%���* q�!� �'�* ��s ���%4 .���& F�$��9; .s ���s q$��)�'�* �H ��.(
�!� 3���� 5D�� �� 8�`�; 2*�, .(�Q� ����s ����	)U�\
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Technical Analysis 

Determine a production schedule 

 
� The production schedule is a specific manufacturing program which includes 

production for safety stock and may reflect efforts to operate at a planned constant 
production rate. 

� In order to develop the production schedule it is necessary to begin with the 
projected production requirements. 

� What are needed are estimates of monthly or quarterly sales.  
� Such estimates should be available from market analysis.  
� Unless the company produces only to specific customer orders, the actual 

production plan is arrived at by adjusting these estimates to reflect inventory 
changes. 

The below figure illustrates the use of stabilization stock for production leveling 

 
� In this case there is no initial inventory, and the production schedule for the first 4 

months is set at 400 units per month to permit inventory buildup. 
� Production for the reminder of the year is constant at 350 units per month, even 

though forecasted sales reach a seasonal high of 400 during month 6 and 7. 
� At the end of the year the inventory level is near the desired safety stock level, and 

a new production schedule should be based on forecasted sales for the next year. 
� If the nature of the product is such that each job is designed and produced to a 

specific customer order, only components that are common to many such job can 
be produced for inventory. 

Detail the production process 
 

400 

300 

200 

100 

Forecasted 
sales level 

Production 
schedule 

Inventory 
level 

1 2 3 4 5 6 7 8 9 10 11 12 
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� The production process is the sequence of operations, moves, and inspections by 
which raw material inputs are converted to a finished product ready for the 
customer. 

� It is necessary to choose production methods and equipment and material handling 
methods and equipment, and to make at least tentative decisions concerning layout, 
inventory needs, and personnel requirements. 

 
Flow Process Chart 
What is a Flow Process Chart? 

� A Flow Process Chart (FPC) is a detailed representation of a process 
that combines graphics and text description.  It is not usually applied to 
an entire process, but a small set of activities.  

� The flow process chart is a useful means to detail a production 
process and ensure thoroughness in the technical analysis and cost 
estimating.  

� Note that these are standard symbols accepted by the ASME in 1972. 

 
Three types of FPC are used: 
1. Worker 
2. Material 
3. Machine 

� The Worker and material FPC's are used most often.  

 
Why do an Flow Process Chart? 

� The FPC is a valuable tool for uncovering hidden costs, such as distances 
traveled, delays, and temporary storages because they are called for in the 
chart.  

 
Process Flowchart Symbols 

 Operations

Inspection

Transportation

Delay

Storage

D
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Select equipment and tooling 
 
� Production equipment and tooling selection is facilitated by the flow process 

chart. 
� For each operation, determine the alternative methods and equipment to 

accomplish the work 
� Consider the possibility of grouping several operations which offer the 

opportunity of being more economically performed if they are done at the same 
work station. 

� Select the best alternative for the operation or group of operations. 
� Information concerning manufacturing processes and equipment can be obtained 

from: 
�Existing manufacturers of the product. 
�Trade publications. 
�Trade associations and organizations. 
�Equipment manufacturers. 

!���IC� =�>7&� �� �  "��?&� �  "��	:
����/ ���� .Q\�% ���� V���	% F��a�� � �*��3�� ���* ����* 3� �& #o!(!��;� �&�	% ���m�.
�����/ ���, �`� �% ��3 #�& �!	"�) ���* F�$��9; X�?	�� ��:

��N��C 5�)�_ 
���`	�� ��!% 5���" 
������� #���� #�& 3���)F���% � ���Q%(
����F�$��9; 3� #����* ���* �/ 
�#��kH ���
;)<3S F���% � �"�� F�
\, ��!* �A�	C� ��(

Step Operation Transport Inspect 
Delay Storage

Distance 
(feet) Time 

(min)

Description of process 

1

2

3

4

5

6

7

8

9

1

1

Unload apples from 

Move to inspection 

Weigh, inspect, 

Move to 

Wait until 

Move to 

Apples peeled and 

Soak in water until 

Place in 

Move to mixing 

Weigh, inspect, 

TotalPage 1 0f 48

3

5

2

1

36

3

2

190 

20 

20 

50 

100 

Date: 9-30-

Analyst: 

Location: Graves 

Process:  Apple 
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Technical Analysis 

� Is for the purpose of determining the number and type of supervisory and staff 
employees required in the production organization. 

� This step is necessary in order to estimate factory overhead. 
� The number of such positions depends on the type and size of the business. 

The following functions are ordinarily associated with production operations and are 
usually considered part of factory overhead: 

� Receiving 
� Packaging and shipping 
� Maintenance 
� Tool room 
� Inspection 
� Methods analysis 
� Janitorial 
� Production planning and control 
� Supervision 
Some of these responsibilities may be assigned to production employees and 

production supervisors in small firms. 

Production space is defined to include all space directly used in the production of the 
product: 

� Work station areas 
� Inspection areas (if done at separate station) 
� Storage areas 
� Work station areas: 

� Machine space 
� Auxiliary space 
� Operator space 
� In-process material space 

Multiply this subtotal by 150% to obtain an estimated area for each machine. 
� A rule of thumb sometimes used in lieu of computations is 10 to 15 square meters 

per machine for a typical machine shop.  
 

��(!; ��%3�� �����

��(!; 3��� ��!% #�Z) W��?;
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Process Equip. No. Dep.× Width F!)
�*�% 

��N
)F!)

�*�%(
Saw S 3 10×19 190 570 

Mill M1 
M2 
M3 

5
7
4

13.5×10.5 
11×10.25 
7.25×9.75 

142 
113 
71 

710 
791 
284 

Drill D1 
D2 
D3 

2
2
1

8.25*6.5 
7.5*4.5 

7.75*10.5 

54 
34 
82 

108 
68 
82 

Turn T1 
T2 
T3 
T4 
T5 

1
2
1
1
1

9.75*17.75 164 
88 
48 

173 
116 

164 
176 
48 

173 
116 

Form F 1  56 56 

Paint P1 
P2 

2
1

84 
99 

168 
99 

Clean 1 42 42 

Assemble A1 
A2 
A3 

1
1
2

56 
56 
54 

56 
56 

108 

Packaging PA 1  56 56 

Total 3931 

����Q%�� �� ��%4 5��* 5���% <�C ���Q% S!�
%6/=��1/=��/��" #��* <3S 5���% �; ������ �% X�h 
�(!;��4 5��* #�.

3931 × 1.5=5897  �*�% F!) 
� Inspection areas:  

�Allow sufficient space for an inspector and his work area. 
�Also allow storage space for  

� Material waiting for inspection,  
� Material inspected and found acceptable, and  
� Material inspected and rejected. 

���� ����	
� ���
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� Storage areas: estimate the quantity of material and space requirements at each 
indicated storage area. 

� In addition to production space estimates, it is necessary to estimate space 
requirements for all other activities of the business. 

The following checklist will be found useful. 
� General administrative 

�Administrative offices 
�Conference rooms 
�Reception rooms 

� Marketing 
�Sales 
�Customer service 
�Market analysis 

� Financial 
� Financial accounting 
� Personal accounting 
� Cost accounting 
� Auditing 

� Personnel 
� Wage and salary administration 
� Health 
� safety 

� Product engineering 
� Design and development 
� Research 
� Drafting 

� Manufacturing staff services 
� Purchasing 
� Manufacturing engineering 
� Quality control 
� Methods and standards 
� Facilities engineering 
� Maintenance 
� Receiving and shipping 
� Tool room 
� Tool crib 

� Plant services 
� Showers and lavatories 
� Lunchroom 
� Utility room (heating, air conditioning, power..) 
� Plant protection 

� The preceding steps have resulted in estimates of space requirements for 
production activities, offices, and services. 

� The total of these figures provides and estimate of the floor space requirements. 

�;�%�C � #���� 3��� ��!% #�Z) W��?;
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The procedure for making an area allocation layout is summarized in the following 
steps: 

� Establish activity relationship. 
� Arrange individual areas to meet relationship needs. 

���$�) F�$��9; .�(�� ��%�� 
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� Draw the finished area allocation diagram to scale and label the various areas. 
� Draw the material flow pattern to show direction of product flow through the 

production processes. 
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� The estimates of space requirements and space allocation indicate the overall floor 
space and desired dimensions. 

� However, floor space alone may  not be adequate.  
� Consideration also must be given to structural needs resulting from specific 
production processes and/or material handling. 
 
For example:  
� High bays and adequate column support for overhead cranes. 
� Multistory construction to facilitate gravity flow of materials. 
� Special flooring construction for heavy production equipment. 
� Shock and vibration isolation of certain areas where delicate processes are to be 

located. 
� Clean rooms or other controlled environment areas. 
� Soundproof wall construction. 
� Explosion-proof wall construction. 
� Heavy-duty columns to support overhead handling and storage systems. 
� Large areas of unobstructed floor space. 
� Heavy-duty electrical service. 
� Fuel storage for peak demand periods. 
� Any of the above special needs affects the cost of building construction or rental 

and must not be overlooked. 
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Technical Analysis 
6 ��&�� ��� 

�5�� .��$& W��?; ��) 2�A-; � .��9; �A�� U��&� 3� ���.
�5�� �;��� �(�% #��kH ���%���!%�� #��/ 8��+; #��* �& W��?; W�� 2�+-; .
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�8�Q	�% ��!% 
�8�Q	�% �/��" 
�.��C��" #��*�� :�!' �% ����	�� 8�Q	�% ��j F�!+* ." <a,� � ��!% 2%�'.

�#3���� ��� #�& .��$& :
) f��' �� ." #�& .��$&�!' �% 2��-; #��(!; ���� .* 5�(�..��$& �Z
* S!�
%
 W�* #3���� ��� ��%3 �� �&77�;1G%5�� #��D 5(�� 3� �	��*.

�!�� ����	�� ��3 5��( �  3� ��!; �% �	��� 8A, 3� #$�  �& .��$& W��?; �� .��4 #��*.

1. Fixed investment 
o Land 
o Buildings and associated systems 

� Electrical supply 
� Plumbing 
� Air supply to pneumatic tools 
� Safety and security systems 

� Other construction 

� Production equipment (including freight in, installation, and debugging). 

� Materials handling equipment. 

� Furniture and fixtures 

� Vehicles 

��% ����2 ,2�� �M�; 32�&�	 3�I�:
§�	�S '��0( 3��2�; 
§�M�; � "�4�� '�  3���  � h��>2 
§'%�"&� $�� '�  3���  
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2. Manufacturing costs 
� Direct material (including freight in). 
� Direct labor. 
� Factory overhead-labor. 

� Inspection and quality control. 
� Supervision 
� Material handling 
� maintenance 
� Shop clerical. 
� Sorting and repair 
� Tool room. 
� Packaging 
� Janitorial 
� Staff salaries. 
� Tool crib attendants. 

� Factory overhead-other costs. 
� Maintenance and repair parts. 
� Fuels. 
� Power. 
� Water. 
� Packaging material (if not considered direct material). 
� Office supplies in shop 
� Janitorial supplies. 
� Indirect product material (e.g. paint, glue). 
� Rent. 
� Security 
� Taxes. 
� Depreciation. 
� Training 
� In-process inventory carrying charges. 
� Insurance. 
� Scrap 
� Telephone. 
� Obsolete material. 

3. Costs related to start-up 
� Training costs 
� Rework 
� Overtime 
� Scrap 
� Extra costs resulting from inefficiencies and delays. 
� Consultants� fees. 
� Travel.  

����/ #��* 8��Q; ��3 .	�� �� .* .��$& 5�� <3S �' .	�/ .��$& ��!% �� am, ." #��* 8��Q; �* ��aD:
�5*�� #�& .��$& :��(!; 89� 3� 2Q	�% 

 

http://AminBadri.mihanblog.com http://AminBadri.persianblog.ir84



���J	% #�& .��$&:��(!; 89� .* .	�*�� 

I�w% :
�� ���� �� #��* ��3�* $�(��4�&� �% ���� ��3 F�!+* �� �'��) ��'!H #��(!; �	:

M��))W�N��(
I!+-% I�� I�� 

.���3 ��m( 

.����% ��m( 
.���3 3!A* 
.����% 3!A* 

E@1 

E@1 
E@1 
E@1 

M��) 

#�!N!% >��$)� 

77GG 

7GG 

��(!; 2" 7eGG 

5*�� #��k/ .��%��:
*��% ���Q	�� ��' .	C�� >�H 3� 2-% �� �� �	
�� ����5�� ��' #�����C 2-% W�� �:

W�%�)1GG�*�% �	% (0GG�S� 
���	C��@@@G�S� 

2"7=@G�S� 

 

http://AminBadri.mihanblog.com http://AminBadri.persianblog.ir85



��*��* #� .��$& �"�� F�
\, � FS4 ��$*� ���hEG5'�� �&�!C �S� .
��3 W��?; xF�$��9; .��$& �* ��aD �*��* #�	)� F�$��9; .��$& ." �!' �% �70G�!* �&�!C �S� .

 

http://AminBadri.mihanblog.com http://AminBadri.persianblog.ir86



#��(!; ���� #��*�� #�& .��$&:
����� �!N� .��C��" F��A�D 3� 2%�" 8�) �� .* 3��� .��$& W�� .m��-% �* K�m;�� ��.
�& ��& ." ����� �% ��" 5��( �  3� ����	�� �����* F�9��C��" 3� #����* l*�!� .
(�\%�	��� 8A, 3� #� .��$.
�5�� ��' .	C��' #��*�� #�& .��$& ��!�
* ��3 #�& .��$& .D!�9% �9��� ��.

 

http://AminBadri.mihanblog.com http://AminBadri.persianblog.ir87



������� #����)8�Q	�%��j(
EEG�S� ).���(��(
66G �S� ).���(��(

��(!; 5��H�� 

��� ��m�� 

=7@G�S� ).���(��( 2" 

�.��C��" F�%�$A% 
7EG�S� 
e7G�S� 
=6G�S� 
011�S� 
7E1�S� 

��	�aH .��" 

.m
N 
|� 

^�3 
.�"� 

@60G�S� 2" 

FS4 W�'�% �a�	�� 
��!' �% .m��-% �"�� F�
\,� FS4 ��$*� ��a
* ���4 V+� .��$& � FS4 W�'�% 5��, ���� �* �a�	��.
���D F�% � 8�Q	�% .m��-% M�� 3� �a�	��=1���/ �% .m��-% ���Q�� M3�� ���* � I�� .

E60G=EG+E6=G 
1ee==1÷E60G 

F����
; � #����� .��$& 
�F�$��9; ���� � 5C�� FS4 W�'�% ���
; � #����� .��$& �9��� ��=G%�!' �% .	)�/ �`� �� �a�	�� .��$&.

e/1e==G%×1ee 
�%!�D F�%�C 
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�% #o��� 2"5�� ��3 n��* �o��H W�� #��* 3��� ��!:

.���(�� .���&�% P�* .��$& 
265.56 
 
816.48 

22.68 
 
68.04 

Demand charge: 
11 Mach.*1.298=14.278 hp at $ 1.55/hp 
Energy charge: 
11 machine 
12 40-W fluorescent bulb 

1082.04 90.17 Total 
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�'.�&� \�E2 3?;�B2 
14.278* 0.764 kw/hp=10.91kw*10 hr=109.1 kw-hr/day 
(12*40)÷1000  =   0.48 kw  * 10hr     =4.8 kw-hr/day 
 113.9 kw-hr/day 
 
113.9 kw-hr/day*25 working days= 2847.5 kw-hr/month 

'.�&� .��� 
1000* 0.0298=29.8        1st 1000 kw-h 
1847.5* 0.0207=38.24    2nd 1847.5 kw-h 
 $ 68.04/month 
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Financial Analysis 
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� Once the total investment has been determined, attention is given to an initial 
estimate of the magnitude of financing needs. 

� The matter of how much external money is needed is not the only question facing 
the entrepreneur. Other questions are as follows: 

 
� What form of financing should be used? 
� What are the sources of funds? 

 

Owner�s investment 11212

External financing 18000

Total 29212
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� The most important financial forecast related to the project is the income 
projections. 

� This is the estimate that shows whether the project will be profitable at the volume 
of production likely to be salable. 

 

Pro forma income statement 

� It shows how much margin can be counted on for repayment of debt, and for 
payment of dividends to the owners. 

� The pro forma income statement attempts to forecast business operations over a 
specific time interval by means of the profit equation: 

 

Gross sales 
Less: sales returns and allowance 

 82500
825 

Net sales 81675

Finished goods, beginning 
inventory 
Cost of goods manufactured 

0
73135

Goods available 
Less: finished goods, ending 
inventory 

73135
6095 

 

Total cost of goods sold 67040

Gross margin 14635

Selling expenses 
General and administrative 
expenses 

2556 
6486 

 

Total operating expenses 9042 

Operating profit 5593 

Other revenue earned 
Less: interest expenses 

0
1800 

 

Profit before income taxes 3793 

Pro forma income statement 

"2�� !��� 3�I� 

After-tax net profit =gross sales -returns and allowance -cost of goods sold 
-operating expenses + other revenue + interest expenses-income taxes 
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Profit before income 
taxes 

 3793 

Income taxes   1896 

Net profit after taxes   1897 

� The purpose of the cash flow statement is to show the movement of cash into and 
out of the business. 

� The entrepreneur wants to know � will my cash account always have sufficient 
money to meet my bills and debt service?� 

� Potential lenders want to know � will cash be available to meet interest and 
principal payments on my loan?� 

� A cash flow budget is useful to: 
�Determine the amount of cash needed to start the enterprise, 
�Plan for timing of loan founds, and 
�Ensure that, if projected cash flows are met, cash will be available to meet 

payments as they come due. 
� Cash flow projections should be made for monthly periods during the pre-operating 

period and the first year of operation. 
� Projections for subsequent years may be on a quarterly or annual basis. 

 
Cash receipts 

 
Cash receipts include: 
� Collection of receivables 
� Cash sales 
� Sales of temporary investments 
� Short and long term borrowings 
� Investments 
� �

Cash disbursements 
The disbursements section lists all uses of cash. 
Typical Cash disbursements are: 
� Payments for raw materials purchases 
� Payment for labor 
� Manufacturing overhead and expense 
� Selling expense 
� General and administrative expense 

Prepare cash flow projections 

Collection of receivables = estimated balance (beginning) 
+ net sales �estimated balance (ending) 
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� Payment for fixed assets 
� Interest payments 
� Loan payments 
� Payments on income tax 
� Other taxes and assessments 

 

Cash disbursements for raw materials 
Raw materials 
Factory supplies used 

62235 
2490 

Total production needs 64725 

Plus: desired inventory ending(64725/12 months) 5394 

Less :inventory beginning 0 

Total purchases 70119 

Plus: accounts payable beginning 0 

Less: accounts payable ending(1 month 59331/12) 4944 

Total cash payments 65175 

Cash disbursements for other expenses and costs 
Direct labor 4848

Manufacturing overheads (less depreciation, factory supplies) 2996

Operating expenses (less depreciation, organization costs) 8522

Total cash outlay 16366

Pre operating period Year 1

Owner�s investment
Loan
sales

5000
18000

74869

Total estimated receipts 23000 74869
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Purchase of machinery
Purchase of land
Construction of building
Purchase of office equipment
Organization cost 
Purchase of raw materials
Payment of interest
Direct labor
Manufacturing overhead
Operating expenses

Total estimated disbursement 12442 83341

Net inflow 10558 (8472)

Plus: cash balancing beginning 10558

Cash balance ending 10558 2086

Projected cash 
flow statement 
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���� ���, �*��3�� ��!% n�� �;��A�D :���'�`� 3� �� #������H n�� ��!; �%.
��`� 3� �� n�� 5�� W��% �	���� ���T�	C� �� ����T�� #��T�� � ��T%3 x#� .TN�!* #�T& 5����-% 

��� ���, M���"��!%.
�n�� #�� �* 8& ���� 2�A-; � .�$9; �	�� 5����� 2�A-; � .�$9; ." 5�� �4 X!A\% �&�/

��� <�9��.

�g��C �� �!' <�9�� �	���* �o��H ��4 
�!* n�\% n�� �!C ���; �' <�9�� ." ���& �*��3�� �9����; !�;�T��	(4 xn�� ���" �� 5�%3S W�( x�

���/ ���, ����* ��!% $�� ��� #�&.

���T�&� ���T� ���T	�� �!T' ���T�� ���N I!+-% #��* #���N ���� ." 5��4 n�� ���" ��)
 ���� #��k/ .��%�� .�N!; n�� ." 5��4 .#��T* �!TN!% ���� ." �'�* �4 ���!	�% ��� !�;���	(4

 �!; ���N I!+-% ��(!; .	T'�� �*�� �Am, n�� .���Q%�� #�	�* ���	� 5�� W��% ." �!' ���� .

�'�* .

�5��� 2%�" #��/ 8��+; �&!�;���	(4 ���� W	)�/ �`� �� ���*.
�3� �� .T
(�\% ��!T% #�T& �o��TH �� �o��H �� #��* #��4 �!� #�& >9�� 5�� W��% �/ 2�A-;

���4 5��* RA	?% P��.
�M3�� �* #��4�!� #�& >9��3���;��mD I!H ���%3 ��j:

o�& ������ 3� 2��� L(�C �%4 �� 
o.�(�� #��k/ .��%�� 3� 2��� I�� I�� �%4 �� 
o#��k/ .��%�� :�!	% 3� 2��� L(�C �%4�� :�!	% 

�3���;��mD ����/ �% �`� �� �� I!H ���%3 M3�� ." #��4�!� #�& >9��:
o��' ���� R��?; #�Q� ����N #��'�� 
o�A
) M3�� 
o* ����AC�� 5�/3� 

����4�* �� q��k/ .��%�� q�&���
% �o��H ��4
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o.��$& .* �!� 5m�� 

U�� : "&�2%�; � :4�2 Q�2�� 

#��k/ .��%�� n�� �& #��N� #��* 5�� <3S .%�Q%��:
�#�& .��$& �(�% W�% �; �!-� W��
; �4
�.��?;��3� �� 5"�' x��%3�� W��
; n�� #����* ���* � ��N� I!��% 
��* xL?�% .%�� �* �� ���� �*�#���� �I!��% �� �)�T" �(�T% �*�T�% � ��T' n�T� #��N�

��m* >�H ��' <�9�� #�& ���* >�H � F�
(�\% lm� �� F��A�D .�A" �; ���/ ���, �4 ���	C�.

:4�2 Q�2�� $�B& 3�4�52 
���/ �% ��) �� �A" .m�N�� �(�% W�%�; ��/��) �A" �!\*:

=.���� #��+	,� .m�N �)�� ."x3���� ]H 2���;.
@.� ����	������ �(�% .m�N ." �`� ��!% #��)�& .* �& 3���� ]H ���� 5�N.

U�� Q�2�� :A� '�  3?�G 
�!N� �*��% :�% 8&��) �m�%�� 3� �A" �!\* 3��� ��!% �!N�!'�:

��AC�� �*��% ��!�D 5-; ���� #�& .��!% �� ." ���C[ ���� � �a�	�� x���� ��3!; �!�
�!' �% #��* .Qm� 

�." .��%�� ��3�*��	�& <!�!% �N��C �*��% .*:
�T& .�T�!% :T�!; ���TC[ � ���� ��3!; �!� �/� ." ��  ��	�& :m;�% ����� �* �m�% �� W�� .	m(�

�%�� ��3�* ���� �!' #��k/ .��%�� ���9%��' �&�!C ..
o<��)�����*#��m	D� #�& .��!%�(

#��k/ .��%�� #��4 �!� 2�A-;

���� #��'�� 2�$�; �* ��	m% #��'��
#�Q� ����N
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5�/�* ����
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o<��� M��) 
o.h�, P���� M��) 

U�� : "&�2%�; 
�&/ .��%�� n�� 8�`�; � .��; <��k#����T* ��T�* �]�T��; x��%3�T� .T��%3 �� �T��% 2b��% x#��

 5�� ��C .N!; � .��/��N ����* <$A	�% ." �!' �% n�\% .#�T
* 2���% �� F�!+��� ��j ��
�!' �% �4 5��' VN!% ������ � ��%4 �!N!* #��
	% Fa��% xn�� .

��;��mD .�!*�% 2b��% W��	��%3�:
�n�� �&���%3�� �A" 2b��% :.��!% :�!; n�� �/� M�	�T/ 2b��T% x�!T' �% ��N� #����

���/ ���, l�,� .N!; ��!% �	���* 5�� �4 �* �_�� ." �;���Q% � .��!% .�4 ��Q% .O���  �(�
 .��!% f!� ���* x�!' ��9�� n�� 3� #����* ���* � ��N� #��* #���N .��!% ." �'�* . ."

�' f!�� ��%�Z; x��C <��� x<�D �%��� 5"�'3� 8D� �	" ...���/ W��
; >�H 3�.
�� W���!, 5��D�� 3!9% V�" .* 3��� ��
	% ���!% �� ��!+C >?* #��k/ .��%�� #�����

 �T� ���3 VN!% �4 .* .N!; � 5��D� <�D � ���� ��!+C >?* #�& 5�(�
) �* �_�� F���Q%
�!' �% n�� #��N� 3� #��/!AN.

��*I�w% #:
�l��T�% �Z
* �� �� ��� ��9�� ��!* f!��% ��!% �� ���
% � ����� F��3� F���Q% 

x�& ����-% �� 
��&S�" f�!�� F����� � F����� ��!%�� ���/�3�* F��3� F���Q%x
�#3����" #����%3 3� ����	�� ��!% �� #3����" F��3� F���Q%x
��" ��!% �� 5��3 :�-% 3� 5_��� ��%3�� F���Q% #�& �/�!(4 f�!�� I�	 

=(������, � .+,��%v#��kT/ .��%�T� n�T� �T& ��T9�� <�T�& �� .T" 8T�% F�%��,� 3� ��� 
2T�A-; � .T�$9; � .+T,��% #�&�����T�H W	)�T/ ���/ <�9�� ���* �	
�� n�� ���!* d�$*
 � ����	C�� 2���� � FS� W�'�% RA	?% <3�!( .��; .* K!*�% #�&�����, ��!	* �; 5����� �

��" �Q
�% .)�� .* �� �$� � .� a,�D �!\*.
3� 5�;��mD ���/ <�9�� ���* ��!% W�� �� ." �;�%��,�:

a(�� .���Th <3�!( 5���) � ��) F�+?�% ." .+,��% �� 5"�' #�h�Q; P���� .�!�� .��;
�!' �%.
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b(K!*�% FS� Wc'�% ���3�� RA	?% #�&�!�" W�* .+,��% �� 5"�' .%��;!D� ��3!; 
c($9;�(�% � ��) �`� 3� ��' 5)���� #�&������H 2�A-; � .� 
d(.b��������, �QD � �c�C ���* �� �`�.

@(���� �% ���" �&���%3�� � <��?	�� 
I�T� �T&�� 5��* �*!A\% .9�	� ��* .  �!�� ����� �	���* �/� X!C #��k/ .c�%�� n�� ��

 T�!	% #��kT/ .��%�T� n�T� �� 3� ��!	�% i�-� 5����% �* .��� #$T�%� 5T�Q)!% .T9�	� :
5)�/ .5�� ���� �	m�� ��	��, #���� � �A�� ���c�% F�+?�% W��
;.��aTD ���T)� Wc� 

#�Tm&� F��T, �T���% <3S :���' 3� ���* K!*�% 5�(!��% .��%3 �� �&�/� � >��� W	'�� �*x
���/�3�* 8'���'�* ����!C�* $c� #����& 

7(�&�% ��" #���� M3!%� � <��?	�� 

% � F��T��
; P�* #�& .	'� �� ." 5�� 3��� #�&�% ���/��" .* #��k/ .��%�� #����� �� S!�

 ���" ��" �� ����% � ���/��" �	��H�� #����� .�T����� 3�T�� �(�TD Fa�+T-; .* ���)� W��
���" �� �� �++?; #�& ���� �c�* �(�.

6(��3�*�n�� FS!+-% �*�:
��N� � .��C��" ����� f��' ��9�* �T�3!; #��T* $T�� ���T/�3�* .�m' ���* #��k/ .��%�� n�� #

��� �!N!* ����" U�+% 5�� .* �� ������ � I!+-%x#��T'�� �� M�� ���* �!`�% W�� .* 
�!' L?�% M��) M�	�/ .* K!*�% #�& 5�(�
) W��O�& � S�" ��3!; .

1(.��!% �&���%3��v��T�/ <�T9�� ��T�3 5T,� �T* �T��* .�T�!% �&���%3�� .T" �T' ���T'� amT,
 ���!T�� � ��T' L?�T% � RT��
; lT�,� �!T\* �T��* .�T�!% �� 2j��T% n�T' � �& 5�(!��%

 �!' .��; �;a���; .��&��% <�9�� �*!?* �� ��(!; �&���%3�� �m(�j ������% ." �������� .*�9;
5�� ��' ��&��% ����* ������� ��3 ��!% .� �� ��� #!� 3� �%�:

�#���� �!%� 8�`�; �!TN!* �TA�A-; #���*��T� <�T`� �T� �T���!	* ." ���& ����� ���!* .��!% 
�����.

�F�T
\, #���T�� � F��T��
; ��T/��" ��T9�� � #����� � F����
; .* K!*�% F�%�C .b���
 �"�� 

�F�Da�� RA	?% f�!�� I�Q	��)��) � ���/�3�* (.��!% 5����% �;�Da�� .�m' ��� 3� ���* ."
� n!\� .�A" .*�*�� I�Q	�� 5�(!��% V;��% .A�A.
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:4�2 :	��%�� 

Financial Analysis 

U�� '��C� '�� ��; :	���%�� 

U�� :8��"O& ,�AB� 
�.T�A" .T* .TN!; ��T���* #��kT/ .��%�T� n�T� #��4 �!T� 2�A-; .A��% W�(�� x�' .	�/ ." �!\���&

 � 5�� W��% �(� ���/ �% <�9�� �4 ��D �� �� n�� F��A�D �� .TN!; 2T*�, #��4 �!� 8j��AD n�
 �!' ��*�� ����) #�Q� #��" �* <�� 5C���H 3�* .* .N!; �* ���!* � W�
% #��(�� .K�Tm;�� �� W�� �*��*

 ���T, .TN!; ��!T% n�T� �(�T% 2�A-; �� ���* $�� �& .m�N ���� x#�Q� �h� �* �4 ��� � �(�% �	�� ��� �*
���/ 

3� ��;��mD �& .m�N W��:
R(�v3�* ���* 5C���H � <�� 5C���H 
Xv<��� �!� 5C���H 

#��k/ .��%�� #��4 �!� 2�A-;

#��9; #��4�!� 2�A-; 
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�v���m;�� .
(�\% ��!% #��k/ .��%�� .* 2�� �� ." #�Q� #�& 5C���H � ��	)���� ���� 
����% � .
���(� <�D � #��"!��� #�& ����* P���� .* ��" x�)�h� W�%3 M��) ����% �����

�4 

(�% #�&�	� � ��� <��; ���" �!`�% 3� ]H 2b��% ��!; �% xn�� #��4 �!� ���4 �* � �& .m��-% �� �
��" #���� ���4 ���*�� � 2�A-; �� ��3:
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I.<�� 5C���H 3�* K��,� 
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٨ ٢٢ ٢٢ ٣٨ ٣٠ - - L(�C ����% 
٣٠ =٩ :١١ ٢٩٢ ٣٣٠ - - #�Q� L(�C ����% ��"��; ��N 

3��2�; N���� 
U�� 3��2�; N���� ,�AB� 

���A* ��m	D� 2-% 3� ���* ���� ��!% M��/ �� .��%�� 3� �	��, 2,��� W��O�& � 5*�� #��k/ .��%��
���/ W�%�;� �*�� >'!H F�% .W�� �% 8&��) F�% ��A* #�& <�� 3� ����	�� � .��%�� l��� 3� ��m	D� 

�!' .
��<�� kC :�!' �% kC� <�� �����* 3� x ��' .
(�\% � ���% #��k/ .��%�� #����� I�m, �� .5�� ����*

�'�* #��+	,� � ��) .�N!; #���� �	���* n�� .".
P�� )��&�:
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��!' �% 8��Q; .	�� .� .* 5C���H3�* F�% V�� �* ��%��:
�F�% ��A* #�& <�� )3� >�*�I�� (
�F�% ���% #�& <�� ); �� ��I�� (
�F�% ��;!" #�& <��)I���� 3� �	�"(

�% ���, ����	�� ��!% M��/ �� .��%�� 3� ��?* W�%�; #��* F�% ��;!" F���m	D� � �& <�� S!�
%
��!' �% kC� 5*�� #��k/ .��%�� �(�% W�%�; #��* ��� #��%�� � ���/.

�	%� <�� kC� .* #��;������ ��3 n�' .* ���&3:
��* .��;�!� �� ��3�* ��� 3� �	�" <�� �� W	)�/ �`� �� �* ��k/ .��%�� x�'�* n�� ��`	�� ��!%

��" W�� ����v��� .��%�� �
,�� ��3�* ��� >��$)� .9�	� ��� �	�" .��%�� 5C���H �*
��* �% #�	��*.

�X!�-% �(�% 3��	%� �� �!C #��/ <�� x���* .��$& #��* �;��(�% �/�!�?* �!N� F�!� ��
�!' �% .

��" �% ��9�� ��3 n�' .* �;a��% <�� .* ���3 ��;� x��� #!� 3�:
R(�v�!' 5C���H ���* ���3 �� �!� �!N� 8j��AD ." 5�� �;���
; .A�N 3� ���* .��$& .
Xv�%�$(� ����h �� �'�* ��4 �!� n�� .��4 #�N �4 ������ �D!% �� <�� K��,� 5C���H5�� .

�' �&�!C 5��&� ���3 � ��h VN!% �4 5C���H <�D .
�vW��% ." �9�� �; .��%�� .* �&�* 5m�� 5�� �	�* x�!%� �� ��/ ��&� <�� .AC��% 3� $�&�H #��* 
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 �% 5�$% #���� �����%��� W�* �4 ������ 8��Q; � n�� .��+; x���3 �� �!� 8��Q; ��-( 3� <���
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���/ lA
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=3� �!' �% 5C���H 5"�' I�!%� 3� ��A% W��Z; �� I�m, �� ���4 ���\D� <�� �!  ��a
* 
5�� ����!C �* #�	��* �����.

=x���� �!N� <��� ���C � <�� #�\D� W�* ." �A" F���; .* .N!; �* �� n�� #��* ." ����"
 ��	�& �(�% �*��% #!9	�N��" ��&�!C ��!C�* 8�% I�!� �� .*:

=g5�� �	�* n�� �(�% W�%�; #��&�� 3� ��%��" RA	?% :���' .* .N!;�* 
=g��" VAN i�-� ��� 3� �� 3��� ��!% �(�% �*��% ��!	* �; �!' .b��� ���* n�� .�!  
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m; �& .��!% W�� �* 8"�� W���!, 3� ��.
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@.����� �!N� �� .��%�� #��* ���� � �\C I��	�� ." �!' ���, ���* <��� �����C.
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lM�� � 'T�Y�:�!�Z�L2 A��+�:��	���%��:�����;'�T:U�� 

=%���!	 ��*��'3��������#.��%�� ��k/#3�:*�!h ��� 5-; ��!�D LC�' �&#)�h��
����	�� ��" .W�� LC�' �&��� �&#n�� .��%�� ��k/#����5�N lQ-; ��)�&#���m%�� ���� 
�&��%.

=;���� W�* :*�!h ������LC�' �&#)�h���"�2��% 5�� .�����!%#Z
*�3�
LC�' �&#)�h��	��&��.*��% �*:*�!h ��������H %����".

�� K�m;�� �*�;��	��#.
�!; ��)�&�!�"#��
	%#n�\% %��!' ."��W�� K�m;�� LC�' �&#n�\% 
;��mD��3�:
=�&���#n�� .��%�� ��k/#�*I�J	'� 
=�&���#n�� .��%�� ��k/#�*��3!; �%��� 
=�&���#n�� .��%�� ��k/#�*.�3�!% 3��#
=��!; 5*�,� n�� .��%�� ��k/#3���-( W�* AA�(��

�4�9� �S�'U�� 3��2�; ��0('�	��m7�� 
=.O���  ��9�� 5��) �&#���N I�J	'� ���3���)�&#���D .
�!; QA;��!' .%���* ��$�� 

a;M%����" ."W��	��* 5��) W��% ��*#I�J	'� ���N ���*�����Q% .��%�� W�
% ��9�� 
x������ .*F��mD ��� >'!" %��!' ."��*#��9�� ��5��) ���N I�J	'� 2,��� .��%�� 
��k/c<�9�� ���/.

=S!�
% ����#��" 3����/��" �&�% ����/��" ��j �&�% 2���; ��' x5�� ���/��" j���&�% 
��& .�!/ M3!%� �3!%���"#����� ��� ��(���."���/��" �&�% 3�M3!%� �3!%���"#

����!C�* ��' �.*�9; ��
%�.	C���� ���.
=��*��'3����&���#n�� .��%�� ��k/#�*I�J	'� ���* ����; 8�Q	�% ���j 8�Q	�% ���*I�J	'� 
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��" .�&���#��j x8�Q	�% ��	��)#���N (�J	'��5�� .".*5AD ��N�#n�� ������ �����#

:m;�% .*���!N� %����.

_�� �	��� �� �S� U�� 3��2�; ��0('�	��m7�� 
%.m��- ��	��)#I�J	'� ���N ��.9�	� ��N�#��n�� .��%�� ��k/#.*V�;�; ��3 �&�!C �!*:

=<�/ I��v���
; ���"��" �&�% ��&�%��j ."��I���� ��D#���* ����*#���Q	�% ��n�� 
I�J	'� ��&�!C 5'�� �����* �.m��-% %��!'.

=<�/ <��v���/��" �&�% ���j �&�% )�h��."������ �����#:m;�% ��I�� ��D#���* 
����*#I�J	'� ��&�!C x5)�� %����*�����/.

=<�/ <!�v���Q% .��%�� ��k/#��!% 3��� n�� ��!% .
(�\% �.��%�� ��k/#)�h����!% 3��� 
���� �����#:m;�% �����* �.m��-% %��!'.

=�/� �*��N�#n�� ���N ������� V�,� ����m�#��9�� !'����
; ����*#��9�� ��' ���* 3�
���
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; �!-� ��3!; ����) n�� W�* ��&��/ �l���% RA	?% �L�?�; .���� W����� 
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%#�!N� 5'��� ��!	�% 

���/��" ��j �&�% ����!�
* ������� ��&��/#8"��4�%QA;���".
=<�/ <��v����N L�+?; ����) L(�C W�* ��&��/#��4�%#��l���% RA	?% W��
; %�

�!'.

�&���#n�� .��%�� ��k/#�*��3!; ���%� 

=<�/ <!�v.m��-% LC�' ��3!; ��4�%��W�� .A��% <�9�� %����/.
=.*W�� �!`�% ���* ����) +(�C�."���D �����/ D��	N������.Q\�%)

(%��!' �*2"M3�� ���$)� L(�C A%�n�� .��%�� ��k/#����I�� ��D#���* 
����*#:m;�% ���/.

��� �S U�� 3��2�; ���0( �	3&%��2 �%�� 

���3�.m�N �&#�����*��'3���A"���+	,�#n�� .��%�� ��k/#W��
; �&���#��N�#n�� �*
.�3�!% 3��#�!�" 5�� ..*W�� �!`�% 2���% ��3 �9��<%����/:

=*��3����&���#��N�#n�� �*.�3�!% 3��#
=*��3����&���#n�� 3���-( �����N�S�"#;������

=LC�' ��3!; �$% ���*)8�� �$% ���* ��3!;3� M3�� $)����(

=M3�� ����P!Q� ��$�	�� ����$%#."��I���� ��D#���* ����*#3�n�� 
5C���H�!��%

=M3�� ���$)� ����n�� ����I�� ��D#���* ����*#

WVA

VA

wDB

W

A

p

A

g

A

r

A
V,V,V,V

VA

VA
DB

p

W =

 

http://AminBadri.mihanblog.com http://AminBadri.persianblog.ir122



�� r��&�!�s .s�!m�s 3�� rt� 3�q�&���; r���� .
�!; q��+	,� 5�� ��	*� ���* q�&��� n�� 
.��%�� q��k/ �*.�3�!% q3�� ���4�* ���/ .��W�� 2�A-; ���* 2"�&���#n�� �*.�3�!% 3��#�!�" 
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F�!+* <�� �����" �&#N��C�xF����� 5,!% �!� ���4.... 
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; r%�!'.
=<�/ <!�vy;��� n�� 3���-( r�����N q�&S�s r;����� .m��-% r%���/.
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q��* W��
; ��!; 5*�,� W�* rAA�(� FS!+-% �&n�� .��%�� q��k/ 
=���* �*��% rAC�� ��!% U�+% q��* ��(!; I!+-% r;����� �*����) 2��� 3����� �4

)q�&�%4�� L(�C q3�� (.���Q% �!'.
=.��%�� /q��k �'q�s rN��C ��*��% ���C q��m	D� 3�q�&�!�s ���C �*q�&�%4�� L(�C�� 

q3�� ��N r%�!'.

<�/ I�� �X�ZA��� ����Q% I!+-% r;����� ��5��, )X!q�&�%4�� L(�C�� q3�� ��5��* r%
�&�.
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n�� L+?; r%���/.
<�/ <���  ���W�� .A��% �*��% ��!% 3��� rAC�� ����% .��%�� q��k/ rAC�� ��!% q��N ��!% 3���x

P!Q� ��$�	�� ���s��s q��* ��(!; FS!+-% �����r;.m��-% r%�!'.
<�/ 89�H �M3�� rA
) ����N L(�C n�� �*V�� I!H q��N �!�s .m��-% r%���/.

0
t

1
t

n
t

�����N q3�� n�� L(�C 
�����; n�� 3���-( r�����N 

q�&S�s r;����� 
�f!�9% q�&��� n�� �*

.�3�!% q3�� 

I�� n�'
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<�/ 8�' �.9�	� 5��* ��%4 3�.m��-% q�& S�* �*q���Q% .s3���-( 5*�,� W�* rAA�(� W��
; ��' 
5�� .���Q% r%���/.

<�/ 8	�& ���F�!� ��
; ����� �q��* .m;�% q��* ���4 3���!; 5*�,� W�* rAA�(� ���4 ����	�� r%
�!'.

!�Z�L2 A��+�:
R(�v�&���#n�� 3���-( 2b��% ��3 ���*�
���4 ��2-% ��N�#n�� Fa���; ��3 ���*����* U�+%)��)�h��(�!N� ����.
Xv��� �&#n�� 3���/��� M�	�/ >��� �)�
���N�#�����#d�$* ����O�H VN!% M�	�/ >��� )�������!;����)� �!�" %��!'.
�v�&���#n�� �*:�-% 5��3 

��*��% n�� 
�.���H ��(!; n�� 
�I!+-% n�� 
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��� ������'����� ����  

	���%��:U�� 3��2�; ��0('��]���� "����  

��!�' ��&�."�;�!�" *��'3����������#.��%�� ��k/#��!% �-* ���, 5)�/ �*W�� ��) ��!	�� 
�!* .".�A" F�Da�� K!*�% .*��(��#����4 2%�" �5��� 5��.

����* .N!; 5'�� ."��2�D ���!+C ;S!-;�."������4 ��#%��&� .���& ����; �!N� 
x���� W���*��* �����!; �)�� �*���� 8,� M3�� L(�C A
)�������� ����; �&#*��'3�������* 
�� �`� W	)�/ .N�� ������� ����� ��	���*���!% >9�� �>��$/ ���, ��� .

�F�2 "���� 

�& 2%�D ��J	% ."��.m��-% �&#�!� ��4#n�� .��%�� ��k/#���� %��!' %����!; ���% ����; 
�'�* �Z
*� 3�W�� 5�N ����; ���3#�����.
���
;#3���J	% �&����%:
����Q% .��%�� ��k/#x
�.��$& �&#���* ����*#�
��%4�� 2��� 3�M��) 

I!+-% ���% ��	�% ����; ��.�A" �����#.��%�� ��k/#5��.

�AW � '"���� 

�<�!;v����� <�!; 5��, ����*#3�<a,�v. �*��% ��!% 3��� �. I!+-% n��v����
��%3 >��$)� %��*�� �VN!% ���J; 5��, �&%��!'.

����J; o!(!��;#v5��" �5���" �*��% ��!% 3��� �I!+-% n�� �*.N!; .*i\� o!(!��;#
�!�"������* %��!' I�� .��� I��	�� ���� ��������*��9�� o!(!��;#���N �&�����*#
�!�"����J; ��".

����* ����*#3�5�)�_ V+� ��' :W��% 5�� 5��)�_ V+� ��' �*��� >�H ��*���' ��
2�A-; n�� ��!% ���* ����*#,������� ��.9�	� .��$& ���* ����*#���4�%5��* ��%� 3�
M��) �*�����* <�9�� ��' lm\�% �&�!?� !*�
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���m	'� ���*4���vVAj� ��&��% ��' .".��%�� ��k/#��!% 3���v. .��%�� 5*�� �. 
.��%�� ���/�Mv�W��O�& ���� ��N� ���� 3����#n�� �	�" �����* ��' 5�� ���2�D 
���Q% .��%�� ��k/#x��%3 ��N� ���� 3����#>�* 3�>�H ��*�.�(�� ��!* ���5���� �*�!� 
n�� ����; ��%����'#����$/ 5��.

Z
*�3�5AD �&#����; 3���	�/ I�	�" ������ ���C 5�� (��Z
*���� ����!	�% �*>�H W	)�/ 
5���� �&#5��� >�H ��*�����% ��" ��� ��� $��/ 3����� .��%�� ��k/#��5�� ."
�����#8"�\C �;)�*���� �	�" (W�$��N �����#�H�;�\C !'�.

,�AB� "���� 

�W�(�� <�/ 2�A-; .\Q� ��*��#5�� 
�W�%�� <�/ 2�A-; 5����� 5�� 
�2�A-; FS��	��)���� (5��.

,�AB� 35O& �*	�;'
�.\Q� �#��."��4���4�%M��) �*��* �*.��$& �&#��(!; 5�� W��
; %���" 

�2m, 3�.m��-% .\Q� ����* 	���*����!% ��3 ��!% .N!; ���, ��/�:
�.��$& �&#��(!; �*�; 89� ��(!; �M��) 5��)����% ���* ����*#3�F�$��9;(
�89� ��(!; �*89� M��) �*��* 5�� 
�.��$& �&#5*�� ;��A�D���*#�&�9��3���(!; ����� 5�� 
�.��$& �&#��J	% ���� .*5m�� 89� ��(!; P�) %����" ���.9�	� f!�9% .��$& �&#��(!; .*

5m�� 9�8��(!; ���J; %���" 
�.��$& �&#M��) ���� ��*#��I!+-% ��m�"�;�3�FS!+-% ��*#<��; n!\� ��(!; ��

����%3 ����� 5��.W���*��* M3�� M��) ���*�; \C�3�5��, M��) ���� ����Q% 
.	C��) ��' 5��.

����� �&��I���� F��A�D ��D#��N ���#%��!'.
�i\� 5��, �&#M��) &����� ��(!; �.��$& �&#;��A�D�5*�� ���J	% 5*�� ,�*�%����%.
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���I!+-% ���� ��(!; %��!' ���/� FS!+-% ��
	% .*��% ��(!; �!' V�"�; ���� ���* 2*�, 
2��m; .*I!+-% ���� �'�*.

�5m�� V�"�; FS!+-% ���* ����%3 ����� ,�*�����*.

5��, M��) ���� ×89� M��) =�M3� M��) 
89� M��) ×.��$& �&#��J	% ���� +.��$& �&#5*�� =.��$& �&#��(!; 

��(!; #�& .��$& =M��) M3��  

89���(!;)M��)(
M3��M��)).��$&�&#��(!;(

.��$&�&#5*��

.��$&�&#��J	%����
5��,M��)����

X
Y
f
V
P

fVXY +=
PX=Υ

vp
fX
−

=

fVXPX +=

Y=VX +f 

�%4��M��)

.\Q���*��.��$&�&#��(!;

�����&#��(!;��'

.��$&�&#5*��

���� �&#
.	C��)��'

Y=PX 
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�F���; W�* .\Q� ��*��#���� ���* ����*#��!% ��`	�� �35�)�_ V+� x��' .�'�� �����
n�� .��%�� ��k/#��5.�'�� �����n�� .��%�� ��k/#�&. �	��* �'�* �h� �	�*#��
���� �&��%.

�.\Q� ����*#����* 2,��� ��� ���* ����*#2*�, 2�-; 3�5�)�_ V+� ��' 5��.
�����	�� 3�2�A-; .\Q� ��*��#%��&�����* ���% �,�� %��!' ."8��+; ��/#�*.N!; .*

�� ��J	% ��C 3�5����� �*����!C 5�� ..O���  ��!	* .\Q� ��*��#��J	% ��!% �`�v
aw% ��������	�� 3�5�)�_ V+� ��' ������Q% M��)v��.m��-% �W��
; x��" 4��� 

��!	�% 8j��AD �!N� ����; ���3 ����!% ���Q% l�,� ��J	% ��!% �`� <!A
% 5'�� ."F��A�D 
3� ��-( (�%���<��" !�#.\Q� ���*�#���, �&�!C 5)�/.
���*#�,�� ��*��	��* ��!	�% ��) ��" .".\*�� W�* ���Q% ��(!; ����Q% .��$& �&#��J	% ��j 

\C�5�� .��W�� F�!� ���!�� .\Q� ��*��#.*F�!� ���!�� ��3 �������% ."����#��
.\Q� ��*��#5�� .".���� �!� &��n�� W�* ��.\Q� �.���� ����3&�������C 3�W�� 
�� .\Q� ���, .	)�/ 5��.

1093333
25.325.6

3280000
BEP =

−
=

6833331109333325.6 =⋅=ΒΕΡ

3280000F =

25.6P =

25.3V =
I�w%I���

I���

I���

I���

��D
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�����*��" 2�A-; .\Q� ��*��#x.N!; .*f!�; I!+-% F���h ���� .�/� ��I!+-% 
RA	?% ��(!; �!��% ���* ����Q% �&��3����� ��5��, ���� ���& I!+-% X�h ���/.

�.O���  ��!	* ���3�FS!+-% ��.*Y�3� ��I!+-% ��� .m��-% �!��.
aw% 

.(��% 2��&�!C x�' ����j F�!+��� ��� 2�.(��% 5���� ."��) 8��" :Q) ���3�FS!+-% 
5AD ���D ����; ��!* �FS!+-% ��� D�)�5��.

���Q%

�%4��

��h

��h 

C

B'A' C'

B

A

.��$&��J	%
�!�

3� W�� ���!�� ��*#W��
; 5�)�_ x2,��� 5�)�_ X!A\% �5�)�_ �w"��� 
�����#.��%����k/#����	��%����/.

A′2,���5�)�_
C′5�)�_

B′�w"���

VCSP
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BEP

−
=

⎟
⎠
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⎜
⎝
⎛

−
=

VCSP
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SPBEP

.\Q���*��#Y�3����Q%��(!;

.\Q���*��#.*Y�3����%42���3�M��)

.��$&�&#5*��FC = 

5��, M��) ��I!+-%=SP

.��$&��J	%��(!;������I!+-%=VC

( ) ( )22112211
VCQVCQFCSPQSPQ ++=+
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1
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"�� 3C�7& A�W:%�,�AB� 35O& �*	�;'
���\Q�.��*�� S�* ��V���% x5�� ���3 5"�' ����2*�Q% F����J; i\� ��(!;)M��) (

V��� ��kH %��3��.
��&��, .��$& �&#5*�� �;S�* �'�* .\Q� ����* $�� S�* �;�&�!C �!*.
��&��, F���; W�* 5��, M��) ���� �.��$& �&#;��A�D���J	% �	��* �'�* .\Q� ����* W���H 

�; �&�!C �!* .��W�� ��!% .��$& �&#5*�� 3�l��� F���; W�* 5��, M��) ���� �.��$& 
�&#��J	% ���� ���� �;XkN %��!' .
��&. .\Q� ��*��#n�� W���H �;�'�* I��	�� 5��* ����� �!� �;���3 ��' ����%� 3��* 

���3 >&�" �&�!C 5)�� 

,�AB� ��;�*� 

��*����	�� 3�2�A-; 5����� ��!	�% ���� ��� .".�!  5�A*�, �!� &���o��H �*��'3��#W��
; 
��' RA	?% ��*#��J	% �&#<3S 5�N .m��-% %���J;���" .

�3�2�A-; 5����� �m(�j �����!%#����	�� %��!' ."��'�� #*��3���5�A*�, �!� &�����, 
����" �#������ �&�� �K�m�	�� �!' ."���J; Z
*�%��J	 �&W��% 5�� VN!% �!m�* 5�A*�, 
�!� &���o��H ���/.

��*��" 2�A-; 5����� .*4������!	�% W��	��% LC�' �&#���o��H ����% ��!% x<�C 
����#��" �o���#�������'���" ��&.�!/ FS��	�� ����$��N������ �&��W��
; ��".

I�w% :��%� ��3 K!*�% .*��n�� !N!%�5�� 

.�� ��$& .* M3�� <a,� 
}~��� 
�~�� 

��� 
���� 

M��) �%� �� 
��(!; 5*�� #�& .��$& 
�� 3� .":

�a�	�� 
��J	% #�& .��$&

��(!; 
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;
#��(!; #�& ���� ���~5�� �����/ .m��-% 5�)�_ 3� ����	�� #��* ��* �� .\Q� � 5�� �!�A�% :
�4�9��) %�8��" ."5��, �&���� S�" ���	* 3�@1/e.�� .*B1/1�]u� .*1/1.�� ��J; ���H 
%���".

B6B1GGG .��==7GGGGG���� 

EG7GGGG .��==6eGGGG ���� 

�* ���* ���* I!%�) 
���H ���" 5��, '��)�."��4��o��H .*.\Q� ����* �&�!C ���� $�� %���5��.

.���Q% 5��, ��*�� �*5��, .m��-% ��' M��) ������	�� 3�5�)�_ 2%�" �o��H ��!% �`� ����#
.�'�� W��� .*���Q% ��3 �&�!C �!*:

000.280.3)200000025.3(P2000000 +⋅=⋅

89.4P = .��
F��m
*����/�5��,.*E0/6.�������o��H�*���3��*���&�!C�'

8.21%100
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=⋅

−

.�'���������I�w%��!%���'�S�*�*��*5���* 1
BEP

35%65%100% =−
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=

65%100
650011500
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fVXPX +=
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= .��$&��J	%�&����
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Xv�*��) .���� .��$& �&#��J	% ��(!; .*I��'� ��3 ���J; ��*��:
}v.��$& �&#��J	% ��(!; }�%>��$)� %����*�$&.�� �&#5*�� ;��A�D���a�	�� ��J; �����"x

8�&�!C 5'��:

~v��(!; ��J	% #�& .��$& =G%����* �,�* 5*�� �a�	�� � �;��A�D 5*�� #�& .��$& � .	)�� >&�"  

�v�*��) .���� .��$& �&#5*�� ��(!; .*I��'� ��3 ���J; �*��.
}v.��$& �&#5*�� ��(!; =G%>��$)� %�x�*�� ��.��(�� .��$& �&#5*�� ;��A�D���a�	�� .*���& 

���Q% ,�*�x����* 8�&�!C 5'��:

~v.��$& �&#5*�� ��(!; =G%>&�" x�*�� ��.��(�� .��$& �&#5*�� ;��A�D����a�	� .*���& ���Q% 
,�*�8�&�!Cx����* 5'��:

�W���*��* 2,��� ��(!; �~�,��� ���� ���Am% �}~���� .�� M��) 5��.

61%100
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3280
BEP
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��*���`� W	)�/ ~������ ���� xI!+-% �o��H ��*#��*�� ��' ���* 2,��� ������� .�� 3�
.��$& �&#��(!; ����5��, M��) ����."�	�" 3�1/6.�� �'�m� W�%�; ��".

��(!; 89� �� F����J; .* �!� 5����� 

��(!; 89� ���J; ���� ��h �� �!� ���J; �� ��
e1e= =G )1=1E1( @B 
B@0G =G )6Ge1G( 67 
E=GG =G )@E1GG( 0G 
0GGG =G )=1GGG(
=GGGG G
==GGG =G =1GGG 
=@=GG =G 7=1GG ==G 
=@7=G =G 60e1G 1E 
=6e6= =G e0e=1 6G 
=e=G1 =G 0=1B1 7= 

,�AB� �*�� 
����� ��.��%�� k/�����#��A* F�% 5m�� .*.��%�� �����k/#��;!" F�% �!��% �;5��.
����� K!*�% .*	(���5�� ."�������) (�%��!\�4 .">�H ��*���' �!* ��	)� ����.

�2�A-; ���� ��%3�2*�, <�9�� 5�� ."�	%���H �&������4 ���J; ������ �I��	�� f!,� W�� F����J; $�� 
�� �`� .	)�/ �!'.

I�w%:��:C��(!; ��*#�I�� ��!% 3��� 5��.W�� :C����#.��$& 5C�!��� .���(�� �}���� .�� %�
�'�* .n�� ���N#��*#:C��(!; ������H ��' .".��$& .�(�� �4}����� ���� (!H����$&..���(�� 
n�� �*I��	�� ��%�*��* ~}���� .�� ��*I��	�� ~�%.��$& .���(�� n�� ���N 3�~}���� .�� ��I�� 
I�� .*��$�% ~���� .�� ��� �����.�� �����& 3�I���� ����4 >��$)� %��*�� .�/� 2,��� ��� ���* 
}~ %�'�* ��� V+� 8	��� ���N ��+	,�#g5�� 
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2�:
.��$& �&#�5C�!�� .���(�� n�� ���N 

EUAC(P=0.5)=15000(A/P,12%,3)+210000=272453 

EUAC(P=0.25)=150000(A/P,12%,3)+210000+ 20000(A/G,12%,3)=290943 

EUAC(P=0.25)=150000(A/P,12%,3)+210000+ 75000(A/G,12%,3)=341790 

 

�h��� ��%�(EU) P(0.25) P(0.25) P(0.5) n�� 

7=GGGG 
@06607 

7=GGGG 
76=B0G 

7=GGGG 
@0G067 

7=GGGG 
@B@617 

�A
) ��(!; :C 

���N ��(!; :C 

�!' �% ���� i�N�; ���N ���N ��(!; :C.

I�w%:��� .��C �#����I�� .	'k/ �~.m;�% ���J� ���" x5�� W���*��* .�$9; �2�A-; ��+	,�#��*#
5C�� ��#�*��#��� x.��C .����; ���* .��$& 5C�� ��%�'2���/ .�A* ���* ���� F���C '���3�
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