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-   
  

Z(B(0)) = 

0.4045 10.3158
0.1637 8.3464
0.0662 5.0647
0.0268 2.7318
0.0108 1.3814
0.0044 0.6706

 

 
- = Y f(x, B( )) 

=

0.3158
1.3168
0.7982
0.823

1.3463
0.7282

  

-   (Z(B(0))t ) 
 

Z B(0) t
 =

0.0015
0.0704

 

-    B(1) 

( ) = [Z(B(0))
t
 Z(B(0))]

1
 Z B(0) t

  
 

( ) = 36.4248 1.0271
1.0271 0.0337

 
0.0015
0.0704

=  
0.0191

0.0008
 

 Minitab 10 

:  
Nonlinear Regression: y = a * exp(b * x)  
 
Method 
 
Algorithm        Gauss-Newton 
Max iterations            200 
Tolerance             0.00001 
 
 
Starting Values for Parameters 
 
Parameter   Value 
a            25.5 
b          -0.905 
 
 
Estimates at Each Iteration 
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Iteration      SSE        a          b 
        0  7.96190  25.5000  -0.905000 
        1  7.86255  24.1086  -0.856040 
        2  7.85418  24.5176  -0.869060 
        3  7.85376  24.4312  -0.866037 
        4  7.85373  24.4526  -0.866761 
        5  7.85373  24.4476  -0.866589 
        6  7.85373  24.4488  -0.866630 
        7  7.85373  24.4485  -0.866621 
        8  7.85373  24.4485  -0.866623 
        9  7.85373  24.4485  -0.866622 
       10  7.85373  24.4485  -0.866622 
 
 
Equation 
 
y = 24.4485 * exp(-0.866622 * x) 
 
 
Parameter Estimates 
 
Parameter  Estimate  SE Estimate 
a           24.4485      4.33997 
b           -0.8666      0.13654 
 
y = a * exp(b * x) 

:  = 24.448 ( . )   
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3- : 
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 :  

3-1  (logistic) :     :  

Y =  
Y

1 + br  

 :b r .  

Max Yt  =   »«.  

 r  1 <  r<0 .  

3-2   (Gompertz) ::  

Y =   
 :e .  

Max Yt  =e  .  

 r  1 <  r<0  .  

b     : 0 < b  .  
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: 19   
10 9  8  7  6  5  4  3  2  1  t 

315  275.4  236.9  200.1  165.6  134  105.8  81.3  61  44.7  y ‰  
  19  18  17  16  15  14  13  12  11  t  
  633.9  607  577.3  544.9  510.1  473.3  434.8  395.3  355.2  y ‰  

800   

-   

- Gompertz  )(   

  

  

Y =  
800

1 + br
800
Y = 1 + br  

800
Y 1 = br log

800
Y 1 = log(br ) 

log (
800
Y 1) = log b + t log r 

   log ( 1) = W    log b =    log   

Eviews     

  

 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 2.788297 0.054746 50.93144 0.0000 

T -0.224566 0.004802 -46.76960 0.0000 
     
     R-squared 0.992288     Mean dependent var 0.542632 

Adjusted R-squared 0.991834     S.D. dependent var 1.268607 
S.E. of regression 0.114635     Akaike info criterion -1.394819 
Sum squared resid 0.223402     Schwarz criterion -1.295405 
Log likelihood 15.25079     Hannan-Quinn criter. -1.377995 
F-statistic 2187.395     Durbin-Watson stat 0.166365 
Prob(F-statistic) 0.000000    

     
      

  

b  = ( . ) = 16.2533 
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r  = ( . ) = 0.7988 

 

Y =  
800

1 + 16,25(0.7988)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


