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3-2 - : 

:  

C =  + Y +
G

+
+  

 

I =  Y  

Y =  + Y +
G

+
+ 

 

3-3- :  

 G m K 

  :  

  
Y1t + Y2t + Y3t + ……….+ Ymt + X1t + X2t + X3t + ……… + Xkt =  

Y1t + Y2t + Y3t + ……….+ Ymt + X1t + X2t + X3t + ……… + Xkt =  

.        .      .                                                                    .       

.        .      .                                                             . 

Y1t + Y2t + Y3t + ……….+ Ymt + X1t + X2t + X3t + ……… + Xkt =  

  

:  
Y
Y

Y

+

X
X

X

=  

:  

B 

Y X :  
Y = B CX + B   

B C .  
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K :  

M :  

G :  

:  

.  
m- m` + k - k`  G - 1 

:  

k :  

k` :   

m :   

m` :  

G : 

  :  

-   K - M < G - 1 /  m- m` + k - k` < G - 1  

 .    

-   K - M = G - 1 /  m- m` + k - k` = G - 1  .  

-   K - M > G - 1 /  m- m` + k - k` > G - 1 

 . 

5- :  

 . 

5 -1 -  ILS : 

 .:  

- .  

- .  

- 

.  
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5- 2-  2SLS:  

 

      

   Instrumental variable 

    

    

  .  

:  

- :   tŶ  

-  :  

  )(  

.  

2SLS   . 

  

:   
 1960  1961  1962  1963  1964  1965  1966  1967  1968  1969  
W 2.09  2.14  2.22  2.28  2.36  2.46  2.56  2.68  2.85  3.04  
P  88.7  89.6  90.6  91.7  92.9  94.5  97.2  100  104.2  109.8  
Q  80.9  83  86.6  89.6  92.8  95.9  98.4  100  103.2  102.9  
Y  506  523.3  563.8  594.7  635.7  688.1  753  796.3  868.5  935.5  
  1970  1971  1972  1973  1974  1975  1976  1977  1978  1979  
W 3.23  3.45  3.7  3.94  4.24  4.53  4.86  5.25  5.69  6.16  
P  116.3  121.3  125.3  133.1  147.7  161.2  170.5  181.5  195.4  217.4  
Q  103  106.2  110.1  112  108.5  110.5  114.4  116.2  116.8  115.5  
Y  982.4  1063.4  1171.1  1306.6  1412.9  1528.8  1702.2  1899.5  2127.6  2368.5  

:  
W =  P Q  
P =  W Y  

  

 :   

- W 

P W  

P  W .   

-  :  
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- :  
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1- :  

 = 4  K  

 = 3  M  

  = 2   G  
K - M = 4 - 3 = G - 1 = 2 - 1 = 1 

.  

2 - :  

  
1 0

1  

) (
0   

Rang(V1) = G-1=1 
.  

  

- :  
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 ) (
2

0   
Rang(V2) = G-1=1 

.  

  

-  :  

1 - : 

- :  
W =  P Q W =   W Y ) + Q  

W =  + Q + Y +
+  

 

:   
W =  a + a Q + a Y + u  

  

- :  
P =  W Y P =  P Q ) + Y  

P =  + Q + Y +
+ 

 

:  
P =  b + b Q + b Y + u  

2 - :  

W = 0.5466 + 0.0049 + 0.0022Y                R = 0.997  
           (2.083)      (1.569)          (34.202) 

P = 92.522 0.547 Q  + 0.0802Y                R = 0.996  
         (10.183)   ( 5.009)    (36.486) 

3 -   

B C  

 :C   

  
1

   :  
0.5466 92.522 =    
0.0049 + 0.547 =     
0.0022 0.0802 = 0 
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0.5466 + 92.522 =  
0.0049 0.547 = 0 
0.0022 + 0.0802 =   

:  
 0.19885 , = 0.0274 , = 0.01988 , = 153.5403 , 111.6326 , = 0.3258 

 :  
W =  0.19885 + 0.0274 P + 0.01988 Q  
P =  153.5403 111.6326 W +  0.3258 Y  

-  :  

1 -     

ILS  ) (    :  

 1960  1961  1962  1963  1964  1965  1966  1967  1968  1969  
88.82 89.06 90.34 91.17 92.71 95.21 99.05 101.65 105.69 111.22 

W 2.05 2.09 2.20 2.28 2.39 2.51 2.67 2.77 2.94 3.09 
  1970  1971  1972  1973  1974  1975  1976  1977  1978  1979  

114.93 119.67 126.18 136.00 146.44 154.64 166.41 181.25 199.21 219.24 
W 3.19 3.38 3.63 3.94 4.15 4.41 4.81 5.24 5.74 6.26 

  

2 -     

        
W =  P Q  
P =  W Y  

    
W = 1.957 + 0.027 Pt + 0.01976                R = 0.997  
           ( 9.468)    (34.202)     (7.114) 

P = 152.957 110.573 W  + 0.32 Y                R = 0.996  
         (7.25)   ( 5.009)    (6.422) 

  


