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2. In flow. 
3. Out flow. 
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1. Formal Models. 
2. Empirical Analysis. 
3. Subsistence Sector. 
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2. Forrester Jay, W. & Wright-Allen (1971). 
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     $�� H�	� H��?
�� ��	�� ��0
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�� ���
X�� 
)
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$�� H�� 
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�� <�G79 .8 
�
!�� ����\ "#� +� H��?
�� �8 	�X� ��(
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X��	\[          ����= �8 I��� :Y ��7� ���� 
������� .*��� "   *�9 ��� ��4�� 
��	8    .&�9 �8 
G� ��

o\ # �+�� ��(��)�9 .8 
G� +���� "$�� . 
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��	8 '�%*�W� .8 .&�9 �8 @(#�\ ���� ��0
�� �� ���
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.
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��(������ >
�	c 	B� �� # ��� ��+

�9 I��� 	8 ��� �#	�� ����A9 ��5�� 
��	8 .8 mG
k� $�� .
X��	\ 'E��%� . ��3 	( '�%*�W� >��

H��8 5�	�
� ���
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�%�& # ���0
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=� $�G8�� # $�� ��5�� ��� .  

     H�� 
Y�	; ���� ��0
�� ��	8 .� $�� 
�1� 
D����0
�� ��(�)*� ^�#� �	4�#� ��� . '�%*�W� >��

� ��(	��
� ���� ��&�� i8�#� 
Y�	; ���� ��.
X��	\ 5�� ���
�� 
��	8 .8 ���0
� ���[ 5�	�9 ��� 

.
���� ��&# ���
�� 	��
� 	8 
����3 .D�
� �� ^$��, �(�)*� >�� ���
�� @k8 �� H�� .���� i8�#� 

H��� 
Y�	; 
G�0?9 ����3 ��� .>�� 	8 �#5�� , ��4�� ��= <�*� .8 �(�)*� >�� �� ��� �#	�� .�	= @k8

�)*� 
Y�	;� +� 
G��� "#� .G��# .8 ��� >��� �� $�%�& 
D����0
�� ��() M (�#	8 '��N .8  �+

H�� �	� ��� �� ���� $�%�& ��
X�� '�/f ��= .8 .&�9 �8 .Gn!� >�� .� $��  ��Y �9 	�X� ��(

 �(��X H�	�( ���	9 �8 ���
�� 	��
� ���� �� �� �)*� +� <N�Y ���
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4
� ��� ��+�8 .�	= d	; q�X i��	� .8 ���� ��&# ���4�8 	��
� ��
�� ���� �� .� 
4������ �	�

$�� .   �	� >�� I��� 	8,  
� ��B
��             ��-� �� $�%�& ���� ��� +� 
��� 

�%�& Z�� �#�      .-�*#� ��-(

        ��� �� ��� �#	�� .�	= @��5�� '��N .8 V1A��          �-8�� ��-G/9  #� @�-\ ��( . �A� ��      
/!-� '�-/f ^<-8

 
1. Mashayekhi, Ali Naghi (1987).  

, .�)�� *�%� '��:� ��C� ���	�� �����0���!Z '��: 2� ��5�M 8�<	��  ��� �A�[ J2�; *� �2 \�	I: �C� 

�2�
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��� >��( ��,                ���-4�8 # ���-� �-�*�9 �-�� F	� >�8 .W8�� �#� 	8  
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������ ����� 
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    ������ �� �)*� �1� ��
X��) O ( H��� ����  H��  $�� .���(     .� ��;  ��     
-� H�-�� <4-�   ��-�,   ��-)*� 

      @k8 +� ���
�� <�G79 ��	8 H�� 
Y�	;          
-
�%�& # ���0-
�� mG
k� ��(   H�-� <�4�-9   $-�� .  >-��

@k8 +� ��9��/= �(:  

•  $�%�& @k8 (Population)  

•  "+��J @k8 (Education)  

•  ��*�9 @k8(Production)  

•  d	0� @k8 (Consumption)  

• .���	� @k8   ���sc(Investment)  

•  $*#� .&��8 @k8 (Government)  

•  ���9 # ��\ @k8  (Money & Inflation)  

•  
&��X '��D9 @k8(Foreign Trade)  

•  $?� @k8(Oil )  

•  ��� �#	�� .�	= @k8(Labor Supply)  

•  ��� �#	�� ����A9 @k8(Labor Demand) 
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# . J2���" �����0� ��	W�� J����� 2�(Cohort Model),  c�-	: ')�I: *�W�� dA )� *" 
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� c��
1 ^� *� �
�          ��� ��%� '>I: �M�!6 '>I: dA ���2� *" 
�� .   ����0� O�Ce 2� ')�I:A    J2�-; *� �
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: ��!� 4��!" �N�A2� �2 ��2!� �2�: !�]	: 
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men pop

women pop

birth m death m

birth f death f

birth 

mg f raction

f g f raction

Graph 1

+

total pop

Table 1

~

OBS total pop

E total pop

POPULATION

men pop

women pop

birth m death m

birth f death f

birth 

mg f raction

f g f raction

Graph 1

+

total pop

Table 1

~

OBS total pop

E total pop

POPULATION

+ total birth

asf r 10 14 asf r 14 19 asf r 20 24 asf r 25 29 asf r 30 34

b 10 14 b 15 19 b 20 24 b 25 29 b 30 34 b 35 39

asf r 35 39 asf r 40 44 asf r 45 49 asf r 50 54

b 40 44 b 45 49 b 50 54

&��150�H .��-5= ;<�&� ����1� *���4� �140  

&��150� ? .��-5= ;<� ,5���� I�"J��� ,	
 "�1��  
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����� ��	 
��
����  

!: ��5�M'��  Men pop 

'��) ��5�M  Women pop 

)�� �%W��OA
0�	: �)�1 2� !W[ '��  My fraction 

OA
0�	: �)�1 2� !	6� '���)�� �%W�  Fg fraction 

 '��!: ��5�MX �1 y*0��   Mp xy 

'��) ��5�M X �� y *0��  Fp xy 

'���)�� c"  Total birth 

!W[ '���)��  Birth m 

!	6� '���)��  Birth f 

'��!: !�: � f!:  Death m 

'��) !�: � f!:  Death f 

'��!: !�: � f!: =!�  Dr m 

'��) !�: � f!: =!�  Dr f 

O� @A�>N� '�A!M  Aging 

 �C� ��!Z �2�2�� =!�X �1 y*0��   Asfrxy 

)��� '�2��: )� �
� 
0�	: '��X �1 y*0��   Bxy 

*� '��) ��5�M d�:�CA� �"!g �2�: 2� ����
: 2�	6���2�� ��M.  

&��150�K.��"J $��� ��-5= ��L�0� ,	
 ��5)       1MD�� &� ,�M� ��M��    �M�-5= N&1M�1
  

$��"�∗  

men pop

women pop

birth m death m

birth f death f

'

mg f raction

f g f raction

Graph 1

+

total pop

Table 1

population

mp 0 4 mp 5 9 mp 60 64

birth m' aging1 m aging2 m aging12 m

death m' death m'' death m'''''''''''''

mp up65

aging13 m death m''''''''''''''

dr1 m dr2 m
dr13 m dr14 m
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671�E ;<� ���"�'��  

�C� ��!Z 2� '��!: c��91 8�g 2� ��5�M  X �1y ���    em xy 

 �C� ��!Z 2� '��) c��91 8�g 2� ��5�Mx �1 y8��   ef xy 

 �C� ��!Z 2� '��!: c��91 8�g 2� ��5�M �%W�x �1 y8��   emc xy 

 �C� ��!Z 2� '��) c��91 8�g 2� ��5�M �%W�x  �1y y8��   efc xy 

�C� ��!Z 2� ����
��� Y2
: ��2�� '��!: ��5�M x �1 y8��  gm xy 

�C� ��!Z 2� ����
��� Y2
: ��2�� '��) ��5�M x �1 y 8��  gf xy 

'��!: ��5�M 2� ����
��� Y2�
: '�Z
�2�� �%W� x �1 y8��   gmc xy 

�� �%W�'��) ��5�M 2� ����
��� Y2�
: '�Z
�2 x  �1y8��   gfc xy 

  

mp 10 14 mp 15 19 mp 20 24 mp 25 29 mp 30 34

f p 10 14 f p 15 19 f p 20 24 f p 25 29 f p 30 34
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LnNOX$\CPIOECD

~

GDPOECD

LnBMER LnNOX$\CPIOECD D

lag5''''
drain5''''

CGDPM

OILX$

CPIOECD

TX$

CPIOECD

OER

IM$

LnCAPIM$\CPIOECD

LnCONIM$\CPIOECDTB$

LnCONIM$\CPIOECD D

lag5''''' drain5'''''

TX$

CPI

Graph 5

LnER

LnER D

lag5'' drain5''

FOREIGN TRADE

Table 4

E OILX$

~

OBS OILX$
E LnDC\POP

~

OBS LnDC\POP

OILX$

DC

~

POIL

LnDC\POP

LnCRUD

CRUD

LnCRUD D

lag6'' drain6''

LnDC\POP D

lag6' drain6'

CGDPM

~

P5 RES

+

total pop

K OI

~

EXPLORATION

OIL
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f p 10 14

FF1014

+

f p 4554

FF4554

f p 15 19
FF1519

+

mp2554

mp up65

FF2024

FF2529f p 25 29

FF3034f p 30 34

FF3539
f p 35 39

FF4044
f p 40 44

FF5564

FF65UP

MM1014

mp 10 14

MM1519

mp 15 19

MM2024

MM2554

MM5564

MM65UP

LSF10 14

LSF15 19

LSF20 24

f p 20 24

LSF25 29

LSF3034

LSF3539

LSF4044

LSF4554
+

FP 55 64

LSF5564

f p up65

LSF65UP

LSM10 14

LSM15 19
mp 20 24

LSM20 24

LSM25 54

LSM55 64

+

PM 55 64

LSM65UP

+

LSM

+

LSF

LS

e f 1014

e m1519

e m1014

e f 1519

Table 2

LABOUR SUPPLY
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Table 12

E L AG

~

OBS L AG

E L OI

~

OBS L OI

E L SE

~

OBS L SE

E L IN

~

OBS L IN

V AG'

CPI

lag9' drain9'
CPI

V AG

L AG

K AG

Graph 9

L AG D

lag9'' drain9''

L OI

K OI

L OI D

lag9'''' drain9''''

L IN

L SE

LD

V OI
V OI'

lag9''' drain9'''

V IN

K IN

~

W IN

V IN'

lag9'''''' drain9''''''

L IN D

lag9''''' drain9'''''

L SE D

lag9''''''''' drain9'''''''''

V SE
V SE'

lag9'''''''' drain9''''''''

K SE

CPI

LABOR DEMAND
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