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(�M�	 O0 "�!(C * �0?�L U(77L  ()�) <�E21965 .(      �.E2 �./�	 5.L <(.)%�� ��.$�n	)1981( <
X�/���23 )1988('�M�9 * �7�')%*� * <4 )1983 ( A.! <�/� R(9 5�C�79     "��.a 5.2 (.)��	

&*�2 ��0�[���! %� A+2�	    ��.9 |�.N! A.170�� �� A#�,�-� * ������� <Q�k�M��2 ��% .  FE.9
5ahC H��+	 ������� F!��# 52 5-�	 �2 <()%�� ��$�n	 U(9  U(77L   "��.a H.�� 52 <(M* * ��%

�/� R(9 |�N!:  
)1(  F f (M,H,P; )= µ  
  

                                                           

1. Caldwell 
2. Alam et al. 
3. Birdsall 
4. Rosenzweig and Schultz 
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&3 �� 5LM  &�G) A=i�* U(70� <���! ��0H A=i�* ����2 ���)�C ��0P  5����   ����.2 U(70�
�,�� * <�0µ �/� A����	 ��NC . &�.G) ��0�[���!   A.=i�* U(.70�     F!�.9 ���.! ��.0

�/*� F0x	 ��+$* * <AK:� ��*��2 \n2�/ <H/ <�%�!3 .5���� �[���!  A.=i�* U(70�   ��.0
A! A=���)�C    ��.$�n	 �.2 �:]! \N2�� <(9�2 ��C �?�L ()%�� �=� 5L <(9�2 (!3�� ()��	

���� ()%�� .()%�� ��J�L 52 �0���)�C �=�    (.!3�� "��.a H�� �� <(70(2 ���G�2 ��,0�
    (.9�2 5�.9�� &�(.)%�� ��(.+	 �*� AG0�L �S� �/� HE,! .     Ir�.7! �� <H.�� �.2 R*h.#

   A.! ��.P ! ���)�.C "*�S * (!3�� O;! �:7! ��L y&�L��L 5L <A���/*�    (.!3�� <()�.9
 ���� &�()%�� ��(+	 �2 A�:]! \N2��) <'�M�91973�()�0 �1 <2000.(  

3 .�.�I��, ��E�? -.�"# � *A4 -&  

�/��/ ��Sx	 A��/�79 ��p7! 52   H�.,0 * ������� &h!�# ��EK,# �� AKC�� ��0   ��.r
H�� F2�n�! "���Sx	   �./��/ 5.)�=    A.! �1�(.E� �� �.0     Q.�!�7�� O�.P�/ �*� %� &��.	

��L R��J�/� . <H���2�72��  ���/�� �� 5M�n! H��,E	 .�F  "�.+M�N!  B7./������ A%� �*� 
 '�) 5r�2�!R��J�/� R(9 �/�.  5...�:9 �2 �� A,�P�/ �.EJ	 ��L�! �*�  �%�./   ��...0

5)���� A! }�L�	 ��       * A,�.P�/ �.EJ	 H�.2 V�.:	�� ��.p7! 52 A$��� "?��+! %� * (7L
>�) 5�:9 ��0��'�� A! R��J�/� �%�/   (.��,)) ��./���2 <1991 .(    �*� H.�� %� R��J�./� �.2
A! ��9 ��Sx	 &��	 ��� ��0��9 �1�� ��7L �� �� ����       A./��2 ���.���� "�.:S �.2 �.0
��L .R��� <A,�P�/ X(! Aj��r ��p7! 52 �[���! 5L <�0  O�.P�/ ��*�* ��0    *� 5.2 <(.)�

5n:r 5�/� A! �(72 ()�9 :��*�* &*�2 ��0 &*�� * �% �% . A.j��r O�P�/    \.M�n! �� R(.9
   �./� O�.P�/��% 5./ F!�9 �$�j :    -� @.e2 �&h.L ��.���� @.e2   @.e2 * �A#�.,�

A��+,-. 52  �,- ��p7! R��� ��*3 Q)�2 %� ���!3 ��0  5.���� ���!3 ��0  (.70�U   "�.#hr�
�:	�!<  ��p)     Q.)�2 H�.76,0 * <&��.�� A!h./� ���;,- �'L�! Q)�2 <&���� ��!3 'L�!
A)�;-3�/� R(9 R��J�/� < .�*�U A/��2 ���! A)�!% 1353 .1389 @�� *  X�/ �	 A7�2
1404 �/� .��R�  X�/ �2�S �,�� 52 R��J�/� ���! ��01376  �./�.    ��.0�[���! \.,0

                                                           

1. Handa 
2. Forrester 
3  . World Development Indicator(WDI), World Bank 
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 ()(.9 &�!%3 A���P�� �p7! %� �Pe) AB7/������ ��0��*3�2 �� R��J�/� ���! .  Z��.�)
�N/ �� ��L�! ��0�[���! A���P�� ����=  �/�) �/���2.(  

1.3 .3�BO -PB? ��= - -4*B/� 

(78 �� *� H�2 AwK# �2�*� H��+	 ��p7! 52 &3 ��Sx	 �;- H�76,0 * �[���!   <�1�(.,0 �2 �0
A! Q�!�7�� O�P�/ �*� �� 5nKj %� &��	 AwK# ��0  - ��L R��J�/� AM�K+! .&�,0    5.L ��r

A! R(0�G!    ���.E�2 * ���.���� (9� @e2 *� &hL ������ 52 IK+�! O�P�/��% �� <��9
)&�L*� &�)�� (���� ��-* .      A)�.:! 5.2 5.-�	 �.2 <���.���� (9�    &��2%�.2 I.��r %� <��.p)

H�,0 * <A)�P)� \��!�/ <5��!�/ ���-�! <�������    A.! @��'.�� ��L �*��) ��r   %� * (.2��
A! �B7! ���E�2 @0�L 52 I��r H�� ��9 .         5.2 5.-�	 �.2 <5.L �./� >%? 5.�E) H.�� �.L�

5�:9   "��.a �%�./       D.� I.��r %� A.KC�� _M�.C�) (.�M�	 <5.���=      �.2�S A.C�) �.2 %�(.)�
5��!�/ =A! F�EG	 �� ����  5��!�./ * (0�      �.9�:)� (.7���� %� (.+2 ����.=) A.+,B	 (  5.2

A! F�(:	 AE�'�� \��!�/ ���-�!  A.! ������� (9� ���* <���;) �� <* ��9  ���.= .  \.,0
    A.! F�E.G	 �� �.:]! \.nKj Q� <5B��) �� <* �/� �:]! ��-�! y��S3  (.0� .  @e2�.�% ��

 %� <�/� A#�,�-� ��+$* ~w�+! 5L <�(+2    �./� R(.9 R��J�./� H./ A0��� _C�9 .  5.2
 52 A#�,�-� R��� �$* A2��%�� ��p7!      _C�.9 <A.[,L "��.a» H./ «   H./��	��!3 �./�	

)1979 (�/� R(9 A��+! . 5)��/ (!3�� 52 <_C�9 H�� ^�/� �2)    %� �.$�j \.M�n! �� 5.L
�/� R(9 R��J�/� 5)��/ AK! (!3��( )µ ( (!3�� ��%�	 *)  A.7�- }��.$(G) (   ��.r 5.2

O0 A! 5-�	 _C�9 H�� �� &�!%  ��9W ( G)= µ −1 .5���=�p)�� �2�*� 52 5-�	 �2   R(.9
      ��.r 5.2 A#�.,�-� @e2�.�% �.2 ���E�2 I��r %� &hL ������ @e2��% <�$�j \+M�N! ��

 R(9 �:	�! AJ7! �/� . H�� �� �S�! F!��# �1��%� �/� "��:# @e2��% :   &�E.9'� ��(.+	
&�G) 5L          �1)�.�2 5.L R(.9(�M�	 \��.P���EM� * �./� �!h./ * �.9�(;2 ��+.$* U(70�

5+!�- A0��� ��+$* �� A�:]! ��S3 ����� F!��# H�� * <�/� �C�/��% ()� .   H.�� �.2 R*h#
@0�L * AJ7! yF!�# &��7# 52 <'�) >��	 <����!     C�.9 �� <A#�.,�-� R�.�� U(.70�  A0�.�� _

�/� ���=�S� H/ .5�:9 X(! 52 5-�	 �2 <(+2 \Kj�! �� �%�/    A.wK# ����.,) <R(.9  -   AM�.K+!
�/� R(9 O�/�	 A��+,- @e2 .U()����2�� �,P� H��   ��(.+	 �2 5L �/� A��+,- F!��#

�:	�! ��L �*��) 52 �()���=�S� ������� (9� �� I��r H�� %� * ()�  5)�=     @��'.�� �.2 5.L ��
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-� R���5)?��# ��r H�,0 * A�G�+! ��+$* ��:;2 * A#�,�    Q.� %� <(.!3�� ��%�	 &(9�	
A! <�1�� ��/ %� <��+,- FL 52 ��*��2 H/ �� &�)% ��+,- ��(+	 @��'�� �2 * <�/  &��	

��2 5+!�- �� T�*�%� @��'�� (0�9 .@0�L * R()���%�2 F!��# %�     5.2 5.-�	 �.2 <T�*�%� U(70�
A! <��GL ����9 2 &��	    X�./ &�'.�! @��'.�� * &���B.G)�� ��(+	 @��'�� 5    F�.� 	 ��.0

52 �!� H�� ���L R��9� AwK# \N2�� �� A2�C -        R(.9 ���.=�S� T�*�%� �� A.J7! �.S� �.2 AM�.K+!
�/� .5�:9 52 5-�	 �2 "��a �%�/    �C�./��% * T�*�%� @��'.�� <5.���=    * A�.9�(;2 ��.0

���=�S� (M* * ��% �� ������� F��P! ��r H�,0 52 �() 5)�=    ��(.+	 �:.P) _C�9 %� 5L ��
�e	 52 &�)%    &�'.�! %� * �./� R(9 R��J�/� A�9�(;2 �C�/��% &��7# 52 A)��/��,�2 ��0

R(70�L AK!�# &��7# 52 >��	 .   ��% ��(.+	 �� �.:]! AK!�# &��7# 52 5)��/ (!3�� ��r H�,0
52 (M* * �/� R(9 5���= ��L .    ��(.+	 ��.�+,- �� �S�.! F!�# *�    (.M* * ��% * �.�! * l�.!

�/� .      �./� �S�.! ���.���� (.9� �� <��.L �*��) U(77L��B�� yF!�# \M'7! 52 <'�) ��+,-
)52 ��0�[���! \,0 5���=��L X(! �� R(9  �/��� �� �01 �/� ��-�! .(  ����.,) ��,B! ��

AwK# - Aj��r AM�K+! ���� 5nKj ��;8 R(9 . ����,)1 5nKj AwK# ��0   -  A.j��r AM�K+!   R(.9
5nKj 52 5-�	 �2 <�� @�� 5L A��0 A! &�G) <(9 R��� ��$�	 �	 (0�.  

 

 �	*�+1 .3�BO -PB? ��=  - -4*B/� 

 ������� (9�

 ������� &��2%�2

5��!�/ ���-�!

A)�P)� 5��!�/

��L �*��)

+ +

+
+

���E�2
-

 A#�,�-� R���

>��	

&�E9'� ��(+	

R(9 (�M�	 5��P���EM�

- -
+

+

T�*�%�

 &�)% O;/15-45FL 52 
��+,-15-64

+
+

(M* *��%

&�)% ��(+	 52 T�*�%� �:P)
45-15

 &�)%15-45
 ��+,-15-64

-

&��/��,�2 �e	 ��(+	

��0 �e	 52 &�)% �:P)
A)��/��,�2

+

5)��/ AK! (!3��

+

AKC�� _M�C�) (�M�	

AK! (!3��

��+,-

��! * l�!

- +

%�()� D�
����= 5��!�/

%�()� D� 52 A��;) F�!

+

++

+
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2.3 .;��E+ ��=�	*�+- ��&"0  

�9�:)� ��0����,) - 5���� &���- 5nKj ����� �2�*� U(70� AwK# ��0  - �/� AM�K+! .  5.2 5!��� ��
A! 5�C���� @e2 H�� \���� ��9.  &�,0   A.! R(0�.G! 5L ��r      �.p7! %� �.0�[���! \.,0 <��.9

H�,0 * ������� ��p) A)�:!   A.7+! ��r      (7�.P0 ��.p�)� �.2 I2�.N! ���.!3 ���� .  X(.! ��
5�:9 �%�/  R(9>�) �2 ��'�� P)*�O ��$�}  \,0�[���!�0  �.1M� �� R(9��*3�2 "��a &�,0 52� 

������B7/ A25 5���=��L R(9 �/� ) �/���4(.     &�.!%3 5.2 5.-�	 �.2   >�.B)� ��.0   �� 5.���=
X(! A! <AB7/������ ��0 R��!3 52 &��	 52 ��0 �/�  ��,) �E	� X(! �� R(!3) �/���3.(  

R4 (�&TU#" 	�
�� �F(  

 ���E�2 * ������� (9� X(! *� %� ��L�! @e2��%)&�L*� &�)�� (   �./� R(.9 F�E.G	 .
52 ������� (9� AB7/������ Z���) 5���=��L  �/� ��% "��a 52 �$�j \+M�N! �� R(9:  

dLog(GDP) . . dLog(H) . dLog(K) . dLog(L) . dLog(open) . dum . dum

u
( . ) ( . ) ( . ) ( . ) ( . ) ( . ) ( . )

∂ Ω= − + + + + − +
∂

− −

0 025 0 16 0 47 0 66 0 16 0 13 0 2

1 37 1 98 2 81 1 77 2 49 2 79 3 22

2
59 61 2

  

      (.9� �� ��.���� &��2%�.2 * <��.L �*�.�) <5��!�/ ���-�! <A)�P)� \��!�/ ��0�[���! ��Sx	
A7+! * �:]! ������� �/� ��� .�/� X(! ��0�[���! ���/ %� @�2 ��L �*��) �S� H�2 H�� ��.  

 

 �	*�+2 .;��E+ �	*�+- �	�
�� '�� V'� ��&"0  

dlog(GDP)

dlog(h)

dlog(k)

dlog(L)

dlog(open)

log(gdp)t-1
log(k)t

log(k)t-1

kapital

kap

mps

labor
log(labor)t-1

log(labor)t
log(h)t

<Time>

d61

human

<Time>

<Time>log(gdp)t

gdp

<d59>

topen

tgdp

log(gdp)

open

<Time>

thuman

s
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 5.2 &�L*� &�)�� AB7/������ Z���) <H�76,0  5.���=��L      5.2 �.$�j \.+M�N! �� R(.9
�/� ��% "��a:  

dLog(unemployment) . . dLog(GDP) . dum . dum

( . ) ( . ) ( . ) ( . )

= − + +
−

6465 840 047 0 62 0 21 0 18
2 54 2 14 8 2 6 92

  

�� \+M�N! �$�j< �h	 �2 ��H �/� 5L �S� �'���@ (9� ������� �� @0�L 2� ��.E� 
R(0�G! �9�. (2�H ��p7!< I2�N! ��*3�2 B7/������A (9� ������� ����� �S�  .J7!A * 

7+!A ��� �2 2���E� 25 �/� (!3 .52 	��:#<A  .�Q  (.j�*  �'.���@  (.9�  ��.����� ! .�&�' 
2���E� �� 52 %�()�U 62/0 (a�� @0�L !A (0�.  

 

 �	*�+3 .;��E+ �	*�+- ��(� �*+�� V'� ��&"0  

W (�&TU#" ?���0- ) Y1��$�8� ?���0 -Z.(  

5���� X(!  U(70��/� R(9 ��*3�2 ��% "��a 52 A#�,�-� @e2��%:  
dLog(SEN) . . dLog(CPI) . dLog(unemployment) . dLog(DR) . dLog(ELEC) . dum . dum

( . ) ( . ) ( . ) ( . ) ( . ) ( . ) ( . )

= − − + + + +
− −

6667 68690022 034 022 058 011 024 015
049 186 229 182 274 1613 486  

 <A	��:# 52!�&�'       A.7+! * A.J7! �.S� A#�.,�-� R�.�� _C�.9 �� >��	 * ���E�2  ���
    A.7+! * �.:]! �.S� A#�.,�-� R��� _C�9 H�� �� m�2 (�M�	 * Q9'� ��(+	 * 5�9��  ���

�/� 5�9��. 
  

dlog(GDP)

dlog(unempl
oyment)<Time> d6465

<d84>
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 �	*�+4 .;��E+ �	*�+  -  -?���0 TU# ��&"0)Z. -?���0 $�8� Y1��(  

[ ("&�TU# /�0��-  

  �./� R(.9 F�EG	 (M* * ��% * T�*�%� X(! *� %� ��L�! @e2��% .   AB7./������ Z��.�)
�/� ��% |�9 52 T�*�%� X(! : 

dLog(marriage) . . dLog(SEN) . dLog(H) . dLog(femalagef / pop ) . dum . dum

( . ) ( . ) ( . ) ( . ) ( . ) ( . )

= + − + + +
−

5759 840 03 0 45 0 34 6 55 1564 0 27 0 24
2 37 2 40 4 42 1 70 4 35 8 66

  

 &�)% �:P) * A#�,�-� R��� _C�915  �	44  ��+,- 52 X�/15   �.	64   X�./  �.S�
A7+! * �:]! ���� T�*�%� �� ���� .     A.7+! * A.J7! T�*�%� �� A)�.P)� \��!�./ �.S� �!�  ���

�/� R��2.  
  

dlog(sen)

dlog(unempl
oyment)

dlog(cpi)

dlog(dr)

dr

drr

r
electricity

e

elec

log(dr)t-1

log(dr)t dlog(ele)

<Time>

<Time>

d6869 d6667

cpi<Time>

d6465

<d84>

tcpi

telec
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 �	*�+5 .;��E+ �	*�+-  -��/�0 TU# ��&"0)\�	� V'�(  

�/� ��% |�9 52 (M* * ��% X(! ��*3�2 Z���) <H�76,0:  
dLog(fertility) . . dLog(marriage / femalage) . dLog(CPI) . dLog(NIPER)

( . ) ( . ) ( . ) ( . )

. dLog(bed / femalage) . dum . dum

( . ) ( . ) ( . )

= + − −
− −

+ + −
−

59 83

0 086 0 26 0 53 0 23
2 75 2 24 3 74 1 77

0 59 0 29 0 13

2 09 6 92 5 55

  

 �:P) ��0�[���! ��Sx	 &�)% 52 T�*�%�15  �	44 �e	 �:P) * X�/   A)��./��,�2 ��0
 &�)% 5215  �	44 A7+! * �:]! (M* * ��% �2 X�/      A.K! (.!3�� * >��.	 �.S� �!� <�/� ���

 >��	 �S� H�2 H�� �� ��/� AJ7! (M* * ��% �� 5)��/)      A=(.)% \.7�'0 @��'.�� o.#�2 5.L
A! ��9 (�/� 5)��/ AK! (!3�� %� ��G�2. 

  

	*�+ �6 .;��E+ -  -��/�0 TU# ��&"0)'4� � 	� V'�(  

dlog(h)

dlog(sen)
dlog(marriage)

<Time>

d84

d5759

femaleage

fem

f

pop1564
po

rpo

dlog(femaleage/pop1564)

log(femaleage/pop1564)t
log(femaleage/pop1564)t-1

dlog(fertility)

log(mar/female)t

dlog(mar/female)

ni niper

log(ni)t

log(ni)t-1

dlog(niper)

dlog(bed)/female)

log(bed/female)t

log(bed/female)t-1

bed

rbe

log(mar/femal)t-1

<Time>

pop
death

log(fertility)

rd

labor

be

fertility

<Time>

d83

d59

(marriage)

gdp

other

oth

o

log(fert)t-1
(fer)

tfert

(fert)t-1



940   �	�
�� ������� /���	  49����� � 4 ������ �1393 

 

3.3 .$		 ]�&��� � $	�^�. �# V'� ��E�? -.�"# 3�E� ��= ;�/�� �# ���.  

5�:9 ��0�[���! <X(! ��:�#� A/��2 ���2 �%�/  (9 5P��n! ��+��* �2 R(9)  �./���5.( 

 X*(-1 5�:9 * A+��* ����n! A1�P:,0 &�'�! �%�/  �! %� A.C�2 U(9   A./�/� ��.0�[��
52 5���=��L A! &�G) �� X(! �� R(9 (0� .&�,0 A! R(0�G! 5L ��r  (j �� �0�[���! <��9

A1�P:,0 \-�� ����� A2�KN! 5�:9 �1)��2 �!� H�� �()�    X(.! �� �.0�[���! }/�7! �%�/
�/� Q�!�7�� O�P�/ .  

 V�'01 .���_ 3�E� � -/�� "&	��� -A��E�= V'� ���.  

 	�*� "`�a��-.�"#  -A��E�= ]0�	  -.�"# 	�*� "`�a��  -A��E�= ]0�	  

!�&�' ������� (9�  5777/0  ��L �*��)  9863/0  
AKC�� _M�C�) (�M�	  9750/0  !�&�' H/ A0��� _C�9 (9�  7076/0  

!�&�' ��L �*��) (9�  7704/0  !�&�' T�*�%� (9�  5916/0  
!�&�' ���E�2 (9�  7803/0  !�&�' (M* * ��% (9�  7207/0  

�:7!:5���� I�n 	 ��0  

4.3 .b*� V��? � $	�^�. �# V'� ��E�? -.�"#  

�*� %�       H.�� �.2 5.6)�78 <�./� X(.! 52 ��9 &��L���* X(! ��:�#� @B7/ �1�� ��0
    �./� ��.:�#� ����� X(.! <��.G) T��C X��7L %� O�P�/ F,# .    \.M�n! %� @.e2 H.�� ��

/��2 X(! ��:�#� �0�[���! �� ��9 ��B�� �2 <�$�jA! A ��9 . &�,0  ����,) �� 5L ��r7 
A! R(0�G!  X�/ �� <��91393  ��) %� AL�9STEP  &(9�2��2*� &�'�! 52!�&�'   (.9�

 <��9 H�� X�,#� �2 <&3 �:	 52 <5L �/� R(9 ���* AKC�� _M�C�) (�M�	! .�y&�'   ���.E�2
A! 5�/�L ��9 .A! 5pjh!  .,0 52 ��9 &(9���* %� (+2 ��L�! �[���! 5L ��9  (.)*� &�

A! 5!��� ��C I2�/ (0� .   <R���* ��.9 5.2 5-�	 �2 <�:]! @;- %� (+2 5L A7+! H�� 52
A! 5!��� ��C ��P! 52 ��G�2 A#�J	�� �2 AM* <��9 %� @�� z()*� (7)�,0    �.L�j * (.0�

 * ���+a �� A)�/�) FE9 52 ...A! Ar �� ��P! &�,0 5EK2 <R(!��)�� (7L.  
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 �	*�+7 . �	 "��a���_�  � -B1	 Y4�1�+ '�4*� '�����_  ;Ec� b*� "d �	 ���G�# '��

 �	���_ -B1	 Y4�1�+ '�4*� '�� 
�:7!:5���� I�n 	 ��0  

&�,0   �� 5L ��r����,) 8 A! R(0�G!  X�/ �� <��91393    ��.) %� AL�.9PULSE 
    �.2 &3 �.:	 5.2 5L �/� R(9 ���* H/ A0��� _C�9 (9� &�'�! 52 X�/ �J0 "(! 52

 <��9 H�� X�,#�!�&�' A! �Sx�! '�) T�*�%� (9� ��9 .   %� (.+2 <��L�.! �[���! 52 5-�	 �2
A! 5!��� ��C I2�/ ()*� &�,0 52 ��9 &(9���* (0� .    @.;- %� (.+2 5.L A7+! H�� 52

* R���* ��9 52 5-�	 �2 <�:]!   ��.C \�9�= &�'�! &�,0 52 <��9 &(!3���* U�*� Ar
A!%�2 &�G) �!� H�� 5L <()��= �/� X(! "�� U(70�.  

 

 �	*�+8 . �	 "��a����_  � Z. -=�8� Y1�� '�����_  "# ;Ec� b*� "d �	 \�	� '��

���_ Z. -=�8� Y1�� '��  

�:7! :5���� I�n 	 ��0  
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4 .3D��+ � �=*&��I. V��? �"�2 

�      A.��+,- ��0����7./ X�.,#� �.2 A.KC�� _M�C�) (�M�	 ��EK,# A/��2 52 @e2 H�� �
A! 5�C���� ��9 .       �.�% |�.9 5.2 �0����7./ ^�./� �.2 AKC�� _M�C�) (�M�	 ����	 &�'�!
A! �*�L�* ��9.  

 �����7/1 :!�&�'  X�/ �� ��GL �� (M* * ��% (9�1393 ��9 �2��2 Z7�. 

 �����7/2 :!�&�'  X�/ �� ��GL �� (M* * ��% (9�1393 ��9 d�). 

 �����7/3 :!�&�'   X�./ �� ��GL �� (M* * ��% (9�1393   X�./ (.7)�,0 <1359   �.2 �.2��2 <
37/0  ��9)X�/ Ar �� �/� R����� m�J	� X�/ H�� �� (M* * ��% H���G�2 A/��2 ���! ��0.( 

 �����7/4 :!�&�'  X�/ �� ��GL �� (M* * ��% (9�1393 X�/ (7)�,0 <1366 �2��2 <
 �220/0- ��9. 

 V�'02 . �# eE�"� ��=*&��I.���_ '4� � 	� '�� 

V�.  ��0�  ��I.&* �1  ��I.&* �2  ��I.&* �3  ��I.&* �4  

1393  532590.3  532590.3  532590.3  532590.3  532590.3  
1394  526621.9  528116.7  526756.1  529113.8  525568.3  
1395  526634  528142.9  526769.6  529141.6  525565.3  
1396  540320.5  541814.3  540456.1  542799.6  539255.4  
1397  529189.6  530630.8  529320.3  531574.9  528153.9  
1398  518490.1  519864  518614.7  520756.7  517496.6  
1399  533930.4  535289.1  534054.6  536166.8  532939.9  
1400  530546.8  531815.8  530663.8  532629.4  529617.2  
1401  529337.9  530562.5  529449.5  531344.8  528433.6  
1402  541553.4  542814.1  541670.2  543612.9  540617.9  
1403  548596.4  549881.3  548715.3  550692.1  547636.2  
1404  531530.8  532502.4  531621.6  533110.7  530801.9  

!�1)��H (a�� 
�	��"��  

-  0.23  0.02  0.38  0.17-  

�:7! :5���� I�n 	 ��0  
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5 .3D��+ �"�2 

������� "�+:	 * ���E�2  -   5.2 <�0��.GL �]L� �� 5L �/� R(9 }:/ &3 A#�,�-�   �� Ri.�*
  �./��/ <5+./�	 X�j �� ��0��GL         5.-�	 &�)�.L �� ���.E�2 �.2 R%��.:! * X���.9� ��.0

5!�)�2 ������� \+/�	 ��0  -  ��.�= ���� �0��GL H�� A#�,�-� .    �� ���.E�2 \.M�n! &��.�� ��
;! %� AE� 52 A)�7L ����9O @M�8 H��	 �/� R(9 X(:! �M*� �*���� ��0 .   <F.{+! H.��

      <�.1�� ��./ %� <* ��.L �*�.�) &�*��.� \$�# * &��- A��+,- ���C�/ F�M� 52 <�/ Q� %�
        * (.�M�	 �� ����C�./ "hE.G! 5.K,- %� A.K�?� 5.2 <��.L �*��) ���2 �$�n	 ��,L (9�

5��!�/  �./� R(9 (�(G	 5+!�- �� <A��L�) ����= .  H.�� %�     A./��2 5.2 5.M�n! H.�� �� <*�
     �*� I.�JK	 �.2 &��.�� �� A.��+,- ���C�./ �2 (�Lx	 �2 &�L*� &�)�� &�!%3    O�.P�/ ��.0

 U�*� Ar AB7/������ * Q�!�7��1353   .1389 @�� * A7�2 "��a ��0     I.�� �.	 5.���=
1404 (9 5�C���� .     <���.���� (.9� �.2 ���.=�S� * �:	�! F!��# 5L A��1M� <��p7! H�(2

)�� * <A#�,�-� R��� <&�L*� &�!�&�'       * (.9 A��./�79 (.7L A.j��r �� (.M* * ��% * T�*�%�
5�:9 Dv/ (���= �%�/ . 5L ��� &�G) 5+M�N! Z���)1 .    <A)�.P)� \��!�./ ��.0�[���! ��Sx	

  A.7+! * �.:]! ������� (9� �� ������ &��2%�2 * <��L �*��) <5��!�/ ���-�!   ��./� ���
*��) �S� &��! H�� �� ��/�0�[���! ���/ %� @�2 ��L �2 .     \.N2�� ���.E�2 �.2 ���.���� (9�

A7+! * ^�E+! ���� ���� . ������� (9� @��'�� (j�* Q� <A	��:# 52!�&�'   5.2 �� ���E�2
 U%�()�62/0 A! @0�L (a��  �(0�3 .!�&�'     �.S� A#�.,�-� R�.�� _C�9 �� >��	 * ���E�2

A7+! * AJ7!   A#�.,�-� R��� _C�9 �� m�2 (�M�	 * Q9'� ��(+	 ��0�[���! �!� ����� ����
A7+! * �:]! �S�  ����� ����4 .   &�.)% �:.P) * A#�,�-� R��� _C�915   �.	44    5.2 X�./

 ��+,-15  �	64 A7+! * �:]! �S� X�/  �.!� <���� T�*�%� �� ����     �� A)�.P)� \��!�./ �.S�
A7+! * AJ7! T�*�%�  ��/� ���5 .  &�.)% 52 T�*�%� �:P) ��0�[���! ��Sx	15   �.	44   * X�./

�e	 �:P)  &�)% 52 A)��/��,�2 ��015  �	44   A.7+! * �.:]! (M* * ��% �� X�/   <�./� ���
 ��/� AJ7! (M* * ��% �� 5)��/ AK! (!3�� * >��	 �S� �!�6 .  ��.:�#� A/��2 ��    �.2 O.0 X(.!

R��� \P��n! �*� 5�:9 ��0    �.0�[���! 5.L (9 _eG! ��9 F�K 	 O0 * ��+��* �2 �%�/
A1�P:,0 \-�� ����� A2�KN! (j �� 5�:9 �1)��2 �!� H�� �()�     �� �.0�[���! }./�7! �%�./

�/� Q�!�7�� O�P�/ X(! .     X(.! 5.2 ��.9 &(.9���* %� (+2 5E7�� 52 5-�	 �2 <H�76,0
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�C X��7L %� O�P�/A! (��x	 X(! ��:�#� <(G) T�  ���97 .   _M�.C�) (.�M�	 ��EK,# A/��2
      X�./ �.	 "��.���	 (.a�� H�1)�.�! 5L ��� &�G) A��+,- �����7/ ��;8 X�,#� �2 AKC��

1404  H�217/0 -  �	38/0 �/� .    A.! 5.M�n! H.�� ^�./� �2 <��,B! ��     (.��2 �.J= &��.	
������  .N2�� ������� (9� * X���9� ��B�� H�2 5L\   A./�/�    I.n 	 ���.2 * ���� ��.-*

R(#*   H.�� * �9�� &3 �2 }/�7�! ������� (9� (��2 l�'2 ��0    ����.� A.7+! 5.2 .N2��\ 
 H�2 ^�E+!!�&�' ������� (9� * ���E�2 �/� &���� ��.  5-�	 �252 ��5E7  ��.���� � .�&�� 

O0 <&�7L� 52 �*�2 &�/�79��L * �0��!3� ,/�A< �� +$*�� ��L�� - !��	A ��j  .���� ����< 
���'= �0� &��1) R(77L �� %� ��-* !�&�' 2���E�   �?�.213  (.a���  ��.2�  5.+!�- * 26 
(a�� ��2� <&�)��- >��	 40 (a��<� * (9�  ��.����� 4/5 -  (.a��  .!A  (.)��	  ��(.G0� 

��2�  ��.GL  (.9�2 . <H���2�.72  �.M*�  2(.	�� * !� .�( )1392   .1396 (�2 (.� ��  5.!�)�2  �.0� 
~(0 ���=� �� �Pe) 52 ��H ��$�! �%���v2  5L2���E� �� >��	  >�(.L   Q.��2 .�( �M*� .�� 

Ka�(9�2 A .52 (78�0 A! �p)  A.! R(�� �M*� &�,�J= �� 56)3 (/�      &��.7# 5.2 >��.	 ��.9
  F.{+! 52 Ri�* * A/�/� 5-�	 5M�n! &�=()��1) ��;7G�� <���E�2 Dv/ * �/� X*� ���M*�

 ~(0 \!�)�2 Q� H�*(	 A�j * ���E�2)R�	�L !&��! <"(  "(.! (    �� ���.E�2 F.{+! ���.2
�/� &���� ������ . 5L O����v2 (��2�/��/        &�.!% Q.� �� �.M*� ��.$�n	 ����(.! ��.0

)&���� �� OL �/� (A,) *� ()��	 (7L X�:)� O0 �2 �� ���E�2 * >��	 ~(0 . �.1�� "��:# 52< 
 �=� ~(0 >��	 @0�L �M*�9�2 52 ��L H�� <(�,�� (0��C ���E�2 @��'��  * ��2DE#�2.  

  X�./ A.r &���� ������ AN���9 ��   ��.01384   .1391     �� A.�J) ��0(.!3�� H��	?�.2
 O��. 	 5L O����v2 �=� * ��L }PL            5.2 �.E	� %�.2 <��.9 F.j '.�) &��.�� 5.�K# A)�.;- ��.0

A,) A�J) ��0(!3��     (.7L F.j �� ���.E�2 F.{+! * ������� (9� @0�L ��$�! ()��	 .  5.2
A+��* F�K 	 <A	��:#    <��.�= "��.a �J) 52 5-�	 &*(2 (��2 &���� ������ "hEG! * F��P!

 5L ��2 �G10�� A�J) ��0(!3�� �=� ���%!�&�'   >��.	 * H���� ������� (9� * A,��*� ���E�2
��:) &���� ������ A)�7L ��+$* ?�2 A,��*� .      (.��2 <5.M�n! &�=(7.P��) �.p) �.2 �72 <H���2�72

5+/�	 �EJ	 N7! �N/ �� ��5n &��/� * �� ��'! * ��9 X�:)� �0 ��K2�� * �0     &��./� �.0 ��.0
��9 A��/�79 X���9� ��B�� ���2 . <H�76,0m�/ �2    * (.�M�	 @.e2 52 A�J) ��0(!3�� &���

>�* }M�� �� A! ��L * }PL ��{� ��:;2 5B��) �� * �(�M�	 ��0    5.2 A.�J) ��0(!3�� %� &��	
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 R��J�/� � ) H���;2�L�<  ���%;2 �2 X���.9� 5B��) �� * ��L * }PL ��{� ��:   A.! A.��%   &��.	
5+!�- �� R��� @��'�� (0�9 �2�.     * ��.L * }.PL (#�.P!�) ��{� .:	�\ 152  &��.��1   H�.2 ��

189  ���'= �� &�;- ��GL2014 A! &�G)    ���.G�2 �h.	 * �.,0 �2 (��2 �M*� 5L (0� 
}PL ��{� ��:;2 �;- �� * ��L  ! �.2 <g��C H�� �� * (0� >�B)� A	�!�(�� "���.n   �� A.���%

 AC�2R%�j �0    �����.2 >�.= ��(.��� X���.9� * ������� (9� �,/ 52 &���� ������ <.   �.�+,-
 �� &����35 ��:��n	 5�9�= X�/ R(9 �2��2*�  %� *36   X�./ �� �J) &��K�!1357    %� @�.2 5.2

76  X�/ �� �J) &��K�!1392 �/� R(�/�. L�   5.L A)�.PL �] D.�   �h.n)� %�1357   (.M��!
R(9 52 ()� A! ��L &��$�n�! �,- 52 �#�/ ()()���. ���E�2 <>��	<   ���.���� (.9� @0�L<  *

7�'0 (�(9 @��'��\ X�/ �� A=()%  ��C� ��0 �� A=()% �N/    ���.=�S� '.�) A.��+,- (9� *
�/� R��2 .5��!�/ H�2 (��2 ������ (9� * ���E�2 * >��	 * ����=     �.	 ��.9 ��.B�� A:./�7	 �

(7L �L�j &3 �2 }/�7�! '�) R��� * ��+,- .     ���.� �.=� <5.M�n! H.�� Z���) ^�/� �2 <H���2�72
 �/� >%? �Pe) <��9 ���()��/� ��+,- (9� �/�������� (9� <���= "��a �3  .	x H�!

 <��9 @0�L ��0 A=��M3 <(2�� ������� * A#�,�-� * A/��/ "�pjh! ���/ * O0��.�  .9�� .
Dv/< ��P2��0  ?�2 ������� (9� Hc,N! &3 ^�/� �2 �	 ��9 ��;!    &�!�./ �.�+,- (.9�

��9 R��� . "��a H�� ��>�2 0� ��+,-\60 �/��/ ��e	� �2 '�)   X���.9� ��.0    }./�7! A.��%
(9 (0��C F�� * Fj. 

f#�I� 

1. <H!�3 /�'#(�' * j*��( ��%�< Pj�H )1391 .(»/��2A N2��\ 2�H (9�  ��.����� * 
2���E� �� ��&��«< 5#�,B! "?�n! �,0�@ K!A ��;- �������<  R�1.G)��  &��(.)%�!< 

<�;! 1  .12. 

2. Q)�2 <�'L�! Q)�2 A	�#hr� Q)�2 �'L�! ���;,- A!h/� &����. 

3. C�)�2�A< �a�) )1380 .(»/��/� ��0 @0�L >(# X��+	 ��0 ��%�2 ��L * �'���@ (9� 
������� �� ��&��< !�7K��\ <��:0�� 20< 78 . 96. 
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��0'�	 <&�2�	 � 5 <�*�/. 

5. �$��< (;!� * ��G!A< >�/� )1383 .(»K 	�F ��!�7�EA X���9� �� ������ � .�&�� 
)/��2A ���!� &�)�� &�L�(«< @0*i� �0� ������� ��&��< � 18< ��;2. 
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 ;.*�g2 . -&���& �*��,ADF  

	���&" +"�#- 
���,� t "`�a�� 

iM. 10%  iM. 5%  iM. 1%  

1.6110- 1.9506- 2.6326- 3.4100- ( )dLog GDP 
1.6110- 1.9506- 2.6326- 2.9480- ( )dLog K 
2.6128- 2.9484- 3.6329- 5.3544- ( )dLog L 
3.2292- 3.5875- 4.3393- 5.7629- ( )dLog H 
1.6110- 1.9506- 2.6326- 5.1132- ( )dLog open 
1.6110- 1.9506- 2.6326- 6.4827- ( )dLog unemployment 
3.2046-  3.5442-  4.2436-  7.2384-  ( )dLog SEN 
2.6128- 2.9484- 3.6329- 3.9135-  ( )dLog CPI 
1.6110- 1.9506- 2.6326- 2.6144-  ( )dLog DR 
1.6110- 1.9506- 2.6326- 5.9434-  ( )dLog ELEC 
1.6110- 1.9506- 2.6326- 6.4331-  ( )dLog Marriage 
3.2070-  3.5484-  4.2528-  6.7908-  ( / 1564)dLog femaleage pop 
1.6110- 1.9506- 2.6326-  6.0778-  ( )dLog fertility 
1.6110- 1.9506- 2.6326-  7.3543-  ( / )dLog marriage femalage 
3.2046-  3.5442-  4.2436-  6.6626-  ( )dLog NIPER 
1.6110- 1.9506- 2.6326-  6.8707-  ( / )dLog bed femalage 

    



-��/�0 ���1�. "# $%&� '�()� �# �"& 	�
�� �	 ��(� �*+�� �*��, -.�"#  951 

 

;.*�g3 .�*��, V'� k�"# -#*1 ��= -DI.	�
�� ��=  

�	�
�� '�� V'�  

  

 ���G�#)��(� �*+��(  
2R 0 .32 D W 2.3 5

LM ( tes t ) : F s ta tis tic : 1 .3 35 1 ; P r ob .F (1 .31) 0 .256 7

H eterosked astic ity ( test ) : F sta tis tic : 0 .2254 ; P r ob .F (5 , 30 ) 0 .9486

R am sey R ESET ( te s t ) : F s ta tis tic : 0 .0 484 ; P r ob .F (1, 31) 0 .8272

= − =
− =

− =
− =  

��0 TU# -?�)Z. -?���0 $�8� Y1��(  
2 0 .52 1 .78

( ) : : 0 .2206 ; P r . (1, 28) : 0 .6422

( ) : : 1 .84 29 ; P r . (1 8,17 ) : 0 .1070

( ) : : 2 .8501 ; P r . (1, 2 8) : 0 .10 25

R D W

L M test F statis tic o b F

h etero sk ed astic ity test F statis tic o b F

R am sey R E S E T tes t F statis tic o b F

= − =
−

−
−  

V'� \�	�  
2 0.43 :1.67

( ) : : 0.00024 ;Pr . (1, 29) : 0.9877

( ) : : 0.2252 ;Pr . (13, 22) : 0.9961

R D W

LM test F statistic ob F

Heteroskedasticity test F statistic ob F

= −
−

−  

V'� 	� � '4�  
2 0.61 2.07

( ) : : 0 .1601 ; P r . (1, 28) : 0 .6920

( ) : : 1 .3291 ; P r . (16,19) : 0.2744

( ) : : 0 .1686 ; P r . (1, 28) : 0 .6844

R D W

L M test F statistic ob F

H eterosk edasticity test F statistic ob F

R am sey R ES E T test F statistic ob F

= − =
−

−
−  

   

2 0 .6 1 1 .8

( ) : : 0 .0 2 7 5 ; P r . (1, 2 8 ) : 0 .8 6 9 4

( ) : : 2 .1 0 3 3 ; P r . ( 6 , 2 9 ) : 0 .0 8 3 5

( ) : : 2 .1 4 4 5 ; P r . (1, 2 8 ) : 0 .1 5 4 2

R D W

L M te s t F s ta t i s t i c o b F

h e te ro s k e d as t ic i ty te s t F s ta t i s t i c o b F

R am s e y R E S E T t e s t F s ta t i s t i c o b F

= − =
−

−
−



952
 

 
 �

	�

�� �

�����
�

 /
���	
  

49
�����

 �
 4

 �
���

�� �
13

93
  

  

 ;.*�g4 .l���I&	 h���. V'� -B( C"8  

dlog(GDP)

dlog(h)

dlog(k)

dlog(L)

dlog(open)

dlog(sen)

log(gdp)t-1
log(k)t

log(k)t-1

kapital

kap

mps

dlog(unempl
oyment)

dlog(cpi)

dlog(dr)

dr

drr

r
electricity

e

elec

log(dr)t-1

log(dr)t dlog(ele)

dlog(marriage)

dlog(fertility)

log(mar/female)t

dlog(mar/female)

ni

niper

log(ni)t
log(ni)t-1

dlog(niper)

dlog(bed)/female)

log(bed/female)t

log(bed/female)t-1

bed

rbe
log(mar/femal)t-1

<Time>

pop
death

log(fertility)

<Time>

rd

labor

be

log(labor)t-1

log(labor)t

log(h)t

fertility

<Time>

d61

<Time>

d6869
d6667

d84

d5759

<Time>

d83 d59

cpi<Time>

human

<Time>

<Time>

log(marrriage)t-1

marr

mar

(marriage)

femaleage

fem

f

pop1564
po

rpo

dlog(femaleage/pop1564)

log(femaleage/pop1564)t
log(femaleage/pop1564)t-1

log(gdp)t

gdp

<d59>

topen

tgdp

log(gdp)

other

oth

o

log(fert)t-1
(fer)

tfert

(fert)t-1

d6465

<d84>

tcpi

open

<Time>

thuman

s

telec



-��/�0 ���1�. "# $%&� '�()� �# �"& 	�
�� �	 ��(� �*+�� �*��, -.�"#  953 

 

g�;.*5 ..�"#- ��E�? V'� �# $	�^�. � ���&�] $		 �=� E��3 ��.� �# /���;  

    
3�E� � -/�� "&	��� ���.  Y4�1�+ '�4*� �'�

-B1	  

3�E� � -/�� "&	��� ���.  �'����_  '��

�	�
��  

    

3�E� � -/�� "&	��� ���.  �'����_  '��

��( ��"�+  

3�E� � -/�� "&	��� ���.  �'����_  '��

���G�#  



954   �	�
�� ������� /���	  49����� � 4 ������ �1393 

 

    

3�E� � -/�� "&	��� ���. ��( ��"�+ �'�  
3�E� � -/�� "&	��� ���.  �'����_  '��

Z. -=�8� Y1��  

    

3�E� � -/�� "&	��� ���.  �'����_  '��

\�	�  

3�E� � -/�� "&	��� ���.  �'����_  '��

'4� � 	� Y1��  

    



-��/�0 ���1�. "# $%&� '�()� �# �"& 	�
�� �	 ��(� �*+�� �*��, -.�"#  955 

 

 ;.*�g6 .l���I&	 h���. �m	�/�  
(01)  "(fer)"=(1.24826e+006*((1+0.00221043)^(Time-1353))) 

                                                                                                      (02) "(fert)t-1"=tfert("(fer)") 

                                            (03)"(marriage)"=EXP("dlog(marriage)"+"log(marrriage)t-1")  

                                                                                                                         (04)be=bed*rbe  

                                                                                                   (05)bed= INTEG (be,44279) 

                                                                 (06)cpi=SIN( 0.15*((1+0.147728)^(Time-1353))) 

d5759=IF THEN ELSE(Time=1357, 1, 0)+IF THEN ELSE(Time=1358, 1, 0)+IF 

THEN ELSE(Time=1359, 1, 0)                                                                                        (07) 

                                                                          (08)d59=IF THEN ELSE(Time=1359, 1, 0) 

                                                                         (09)d61=IF THEN ELSE( Time=1361, 1, 0) 

         (10)d6465=IF THEN ELSE(Time=1364, -1, 0)+IF THEN ELSE(Time=1365, 1, 0) 

         (11)d6667=IF THEN ELSE(Time=1366, 1, 0)+IF THEN ELSE(Time=1367, -1, 0) 

           (12)d6869=IF THEN ELSE(Time=1368, 1, 0)+IF THEN ELSE(Time=1369, 1, 0) 

                                                                          (13)d83=IF THEN ELSE(Time=1383, 1, 0) 

                                                                          (14)d84=IF THEN ELSE(Time=1384, 1, 0) 

                                                                                                                     (15)death=pop*rd 

"dlog(bed)/female)"="log(bed/female)t"-"log(bed/female)t-1"+RAMP(0.08, 1355, 

1356)+RAMP(-0.08 , 1356, 1357)+RAMP(-0.05, 1387, 1388)+RAMP(-0.02, 1373, 

1376)+RAMP(0.06, 1376, 1377)+RAMP(0.12, 1388, 1389)                                     (16) 

                                                                                                          (17)"dlog(cpi)"=tcpi(cpi) 

                                                                                    (18)"dlog(dr)"="log(dr)t"-"log(dr)t-1" 

                                                                                             (19)"dlog(ele)"=telec(electricity) 

"dlog(femaleage/pop1564)"="log(femaleage/pop1564)t"-"log(femaleage/pop1564)t-

1"+RAMP(0.0005, 1357,  1367)+RAMP(-0.0005, 1367, 1389)                                     (20)  

"dlog(fertility)"=0.111524+(0.24996*"dlog(mar/female)")-(0.642579*"dlog(cpi)")-

(0.287309*"dlog(niper)")+(0.494243*"dlog(bed)/female)")+(0.277891*d59)-(0.146218* 

d83)+RAMP(0.2, 1383, 1384)+RAMP(-0.2, 1384, 1385)+RAMP(-0.3, 1365, 



956   �	�
�� ������� /���	  49����� � 4 ������ �1393 

 

1366)+RAMP(0.3, 1366, 1367)+RAMP(-0.05, 1369, 1371)+RAMP(0.07, 1371, 1373) 

(21)  

"dlog(GDP)"= -

0.025354+(0.166954*"dlog(h)")+(0.478923*"dlog(k)")+(0.66107*"dlog(L)")+(

0.166029*"dlog(open)")+(0.207327*d61)-(0.13389*d59)+RAMP(0.05, 1367, 1370) 

+RAMP(-0.03, 1354, 1356)+RAMP(-0.05, 1370, 1372)+RAMP(0.02, 1387, 1389)   (22) 

                                                                                                            (23)"dlog(h)"="log(h)t" 

                                                                                         (24)"dlog(k)"="log(k)t"-"log(k)t-1" 

"dlog(L)"="log(labor)t"-"log(labor)t-1"+RAMP(-0.02, 1357, 1360)+RAMP(0.02, 1360, 

1364)+RAMP(-0.03, 1364, 1365)+RAMP(0.06, 1369, 1370)+RAMP(-0.06, 1370, 

1371)+RAMP(0.04, 1376, 1377)+RAMP(-0.01, 1377, 1379)+RAMP( -0.02, 1378, 

1379)+RAMP(-0.01, 1384, 1387)+RAMP(0.05, 1387, 1388)+RAMP(-0.05, 1388, 1389) 

(25) 

"dlog(mar/female)"="log(mar/female)t"-"log(mar/femal)t-1"+RAMP(0.2, 1384, 

1385)+RAMP(-0.2, 1385, 1386)+RAMP(0.1, 1368, 1369)+RAMP(-0.1, 1369, 

1370)+RAMP(-0.1, 1364, 1365                                            (26) )+RAMP(0.1, 1366, 1367) 

"dlog(marriage)"=0.039877+(0.4545*"dlog(sen)")-(0.344134*"dlog(h)")+ (6.55086* 

"dlog(femaleage/pop1564)")+(0.248765*d84)+(0.273747*d5759)+RAMP(0.1, 1357, 

1358)+RAMP(-0.1, 1358, 1360)+RAMP(0.2, 1360, 1361)+RAMP(-0.04, 1384, 1385)+ 

RAMP(-0.09, 1368, 1369)                                                                                                (27) 

                                                                               (28)"dlog(niper)"= "log(ni)t"-"log(ni)t-1" 

                                                                                                (29)"dlog(open)"=topen(open) 

"dlog(sen)"=0.022783-(0.347924*"dlog(cpi)")-(0.221408*"dlog(unemployment)")+ 

(0.580733*"dlog(dr)")+(0.116534*"dlog(ele)")+(0.158561*d6869)+(0.245269*d6667) 

(30) 

"dlog(unemployment)"=0.047202-(0.620865*"dlog(GDP)")+(0.214751*d6465)+ 

(0.181584*d84)+RAMP(0.2,  1387, 1388)+RAMP(0.02, 1356, 1358)+RAMP(-0.05, 

1379, 1382)+RAMP(0.3, 1375, 1376)+RAMP(-0.3, 1376, 1377)                                 (31) 

                                                                                                     (32)dr= INTEG (drr,11760) 

                                                                                                                              (33)drr=dr*r 
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                                                                                                                         (34)e=-1.95626 

                                                                                                              (35)elec=e*electricity 

                                                                                 (36)electricity= INTEG (elec,0.546111) 

                                                                                                                       (37)f=0.0327652 

                                                                                                               (38)fem=f*femaleage 

                                                                        (39)femaleage= INTEG (fem,6.42238e+006) 

                                                                                            (40)fertility=EXP("log(fertility)") 

                                                                                                      (41)FINAL TIME  = 1404 

Units: Year 

The final time for the simulation.  

                                                                                                      (42)gdp= EXP("log(gdp)t") 

                                                        (43)human=SIN(((1+0.091)^(Time-1353))*0.115362) 

                                                                                                    (44)INITIAL TIME  = 1353 

Units: Year 

The initial time for the simulation.  

                                                                                                                                   (45)kap=s 

                                                                                          (46)kapital= INTEG (kap,388864) 

                                                    (47)labor= (pop*0.251841)+RAMP(748123, 1378, 1384) 

                                                                           (48)"log(bed/female)t"=LN(bed/femaleage) 

     (49)"log(bed/female)t-1"=DELAY FIXED("log(bed/female)t", 1, "log(bed/female)t") 

"log(dr)t"=LN(dr)+RAMP(0.3, 1370, 1371)+RAMP(-0.03, 1361, 1370)+RAMP(-0.1, 

1358, 1359)+RAMP(-0.05, 1384, 1385)                                                                          (50) 

                                                  (51) "log(dr)t-1"=DELAY FIXED("log(dr)t", 1, "log(dr)t") 

                                                   (52)"log(femaleage/pop1564)t"=LN(femaleage/pop1564) 

"log(femaleage/pop1564)t-1"=DELAY FIXED("log(femaleage/pop1564)t", 1, "log 

(femaleage/pop1564)t")                                                                                                     (53) 

                                                                                            (54)"log(fert)t-1"=LN("(fert)t-1") 

                                                                 (55)"log(fertility)"="dlog(fertility)"+"log(fert)t-1" 

                                                                                        (56)"log(gdp)"=tgdp("log(gdp)t-1") 

                                                                             (57)"log(gdp)t"="dlog(GDP)"+"log(gdp)" 



958   �	�
�� ������� /���	  49����� � 4 ������ �1393 

 

                                             (58)"log(gdp)t-1"=(12.1888*((1+0.00215347)^(Time-1353))) 

                                                                                                 (59)"log(h)t"=thuman(human) 

"log(k)t"=LN(kapital)+RAMP(0.15, 1354, 1356)+RAMP(-0.01, 1358, 1363)+RAMP(-

0.08, 1364, 1368)+RAMP(-0.01, 1370, 1373)+RAMP(-0.01, 1374, 1381)                  (60) 

                                                      (61)"log(k)t-1"=DELAY FIXED("log(k)t", 1, "log(k)t") 

                                                                                                    (62)"log(labor)t"=LN(labor) 

                                   (63)"log(labor)t-1"=DELAY FIXED("log(labor)t", 1, "log(labor)t") 

      (64)"log(mar/femal)t-1"=DELAY FIXED("log(mar/female)t", 1, "log(mar/female)t") 

                                                           (65)"log(mar/female)t"=LN("(marriage)"/femaleage) 

                                                                  (66)"log(marrriage)t-1"= INTEG (marr,12.2675) 

                                                                                                          (67)"log(ni)t"=LN(niper) 

                                                   (68)"log(ni)t-1"=DELAY FIXED("log(ni)t", 1, "log(ni)t") 

                                                                                                                (69)mar=0.00315876 

                                                                                          (70)marr="log(marrriage)t-1"*mar 

                                                                                                                            (71)mps=0.15 

                                                                                                                       (72)ni=gdp-other 

                                                                                                                       (73)niper=ni/pop 

 (74)o=-0.0109435                                                                                                                     

                                                                (75)open=SIN( 0.128207*((1+0.3)^(Time-1353))) 

                                                                                                                        (76)oth o=*other 

                                                                                            (77)other= INTEG (oth,52377.6) 

                                                                                                                (78)po=pop1564*rpo 

                                                                     (79)pop= INTEG (fertility-death,3.1951e+007) 

                                                                             (80)pop1564= INTEG (po,1.69997e+007) 

                                                                                                                       (81)r=0.0627364 

                                                                                                                   (82)rbe=0.0296664 

                                                                                                                     (83)rd=0.0106884 

                                                                                                                   (84)rpo=0.0321091 

                                                                                                                     (85)s= (gdp*mps) 

                                                                                                (86)SAVEPER  = TIME STEP  
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tcpi([(-1,0)-(22,10)],(-0.999919,0.2),(-0.546464,0.215),(-0.207642,0.11),(0.0921959 

,0.305),(0.17131,0.07),(0.224843,0.26),(0.257355,0.08),(0.294311,0.12),(0.419789,0.49)

,(0.436452,0.2),(0.495467,0.13),(0.560468,0.12),(0.631,0.06),(0.704571,0.35),(0.732585

,0.16),(0.999909,0.18))                                                                                                      (87) 

telec([(-0.6,-0.6)-(10,10)],(-0.522223,0.546111),(-0.279193,-0.420464),(-0.213479,-

0.0802147),(-0.178507,1.23),(-0.163232,-0.0951809),(-0.149264,-0.176202),(-

0.136491,0.117196),(0.109139,-0.114131),(0.119352,-0.438622),(0.130521, -

0.0910983),(0.142735,0.0729037),(0.170698,0.0739783),(0.186672,0.0974936

),(0.456647,-0.541489),(0.49938,-0.114489))                                                                 (88) 

tfert([(0,0)-

(2.35498e+006,4e+006)],(1.24826e+006,1.24826e+006),(1.25933e+006,1.3696e+006),(

1.2649e+006,2.45031e+006),(1.2705e+006,2.20345e+006),(1.28177e+006,2.25906e+0

06),(1.2846e+006,1.83209e+006),(1.32201e+006,1.09517e+006),(1.33374e+006,96157

),(1.33964e+006,1.25351e+006),(1.3426e+006,1.28672e+006),(1.34854e+006,1.34855e

+006)                                                                                                                                  (89) 

tgdp([(0,0)-

(20,20)],(12.2414,12.398),(12.3737,12.0452),(12.8623,12.6279),(13.14,13.142),(13.198

6,13.2275),(13.227,13.1673))                                                                                           (90) 

thuman([(-0.3,-0.4)-(10,10)],(0.125528,0.115362),(0.229495,-0.396864),(0.272143, 

0.18611),(0.149249,0.0382551),(0.413253,0.115456),(0.448237,0.551177),(0.485634,0.

149359),(0.611933,0.165445),(0.469297,0.0824332),(0.895907,0.110981),(0.791112,-

0.0124931),(0.890545,0.181626))                                                                                    (91) 

                                                                                                                (92)TIME STEP  = 1  

topen([(-1,-0.4)-(10,10)],(-0.995504,0.123776),(-0.925427,0.0335151),(-0.106525 

,-0.0765834),(0.165899,0.128207),(0.214978,-0.133088),(0.266592,0.035203), 

(0.277961,0.0666838),(0.358044,-0.267995),(0.458013,0.0275443),(0.458248,-

0.226509),(0.595714,-0.0277441),(0.865966,0.0314158),(0.977775,0.184946),( 

0.980728,-0.312417))                                                                                                        (93) 


