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3.1.2  
 . . 2538-
2552  184   7,268   

. . 2547-2552   
 1.   
 

   
 -    
 -   8  

   
 -    
 -   5   
   1  50  
   2  50<x 75  
   3  75<x 87.50  
   4  87.50<x 93.75  
   5  100  
 -     
 -         

     
 -   3   
   1  -  
   2  -  
   3  -  
 -  
 -  (38-365 )  
 -  (292-608 ) 
 -  
 2.  
 -  
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 -  
 -  
 -  
 
3.2  
 3.2.1  
  

  (means)  (standard deviation)  (maximum) 
 (minimum)     

     
    

    
 3.2.2   
  (fixed effect)  (covariable)  

    
     

  Generalize Linear Model (GLM)  
   

 1.  (  7) 
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 7  
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 -  - - 
 -  - - 

 - -  - 
     

 - -   
 - - -  

=  
 

 2.  (  8) 
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- -   - - - - 
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 - - -   
 - - -  - 
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 3.  (  9) 
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1 2 3 
    

- -   - - 
 -  - 

 - -  

=  
 

 4.  (  10) 
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1 2 3 4 5 6 
       

   -  - - 
- -   - - - - - 

 -  - - - - 
 - -     

       
 - -  - -  

 - -  -  - 
=  
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 5.  (  11) 
 

 11  

 
 

1 2 3 4 5 
      

  - - - - 
- -   - - - - 

 -  - - - 
 -  - - - 

 -  - - - 
      

 - -   - 
 - -    

 - - -   
 - - - -  

=  
 

 3.2.3  
   

    
    (animal model)  Best 

Linear Unbiased Prediction (BLUP)  Variance Component Estimator (VCE) 
version 4 (Eildert, 1998)  (additive 
genetic variance: 2

a )  (residual error variance) 
 

 1.  
 

  ijkkjiijk AnimalAFCbCIby )()( 21  
 

  ijky  =   
   =   
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  iCIb )(1  =   
  jAFCb )(2  =   
  kAnimal   =   
  ijk   =   
 

 2.  
 

  ijkkjiijk AnimalNSCHYSy  
 

  ijky     =   
      =   
  iHYS     =  - -  
  jNSC     =   
  kAnimal =   
  ijk    =   
 

 3.  
 

  ijkkjiijk AnimalNSCHFy  
 

  ijky     =   
      =   
  iHF     =   
  jNSC     =   
  kAnimal =   
  ijk    =   
 

 4.  
  

  ijkkjiijk AnimalCIbDIMby )()( 21  
 

  ijky  =   
   =   
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  iDIMb )(1  =    
  jCIb )(2  =   
  kAnimal  =   
  ijk   =   
 

 5.  
  

  ijkkjiijk AnimalDMilkbSEAy )(  
 

  ijky   =   
    =   
  iSEA   =   
  jDMilkb )(  =    
  kAnimal  =   
  ijk   =   
 

 3.2.4  
   VCE 4 
(Eildert, 1998)  Multivariate  (bivariate analysis) 

  
 1. 
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 12  

  
 

  
    

   - 
   - 

  -  
   - 

   - 
=  

 

 2. 
 

 

 13         
     

  
 

  
    

    
  -  

  -  
   - 
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=  
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 3. 

 
 

 14     
     

  
 

  
    

   - 
   - 

  -  
  -  

=  
 

 3.2.5  
  

       
      15.20  

 5-20   34 , 
 21-50  109   51-134   3, 9  

3     
  

1)  
 25   11.2 

 4,800  
  =  4,088 ×25 = 102,200 /  

   = 15.20 /  
    = 10,000 /   
  
    = 770,241.25 /  
   +  = 194,250 /  
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   = 964,491.25  /  
   =           = 9.43 /  
  
   P   =  -10,000+y(15.20-9.43) 
                       P  =   5.77 
                y      
  4,088 / /   4,600 /  /  

 512 /   25   115,000 /  
  
    = 866,555.625  /  
  +  = 220,500 /  
   = 1,087,055.625 
  = 1,087,055.625–964,491.25 = 122,564.375 /  
    =   122,564.375 /  = 9.58 /  
     512 / ×25    
   P     =  -10,000+y(15.20-9.58)  
       P  =   5.62 
                             y  
   (WMY)  5.62  
 

 2)   
  4,088  

 419.3  1   1,095  
   1,095  = 2.611  

             419.3 
   4,088 ×2.611 = 10,673.768   
  . . 2538-2552 

 Regression    (Y)  (X)                     
    Y = 4,160.113+2.0353X 

964,491.25 /  
102,200 /  



49 
 
  1    
2.0353   1   2.0353    
   394.31  ( , 2551) 

 419.3-394.31 = 24.99   50.85  
 4,037.15  

  1,095   394.31    
1,095   = 2.777     4,037.15×2.777 =  11,211.166   
394.31  
   11,211.166-10,673.768 = 573.398 

  1    573.398   = 193.52  
             2.777 
  5.77  

 193.52×5.77= 1,116.55  
 (WCI)   

   WCI   =        1,116.55           =  44.68  /  
      419.3 – 394.31  
    

3)   
  4,088   1,034.36  

 2,190   2,190–1,034.36 = 1,155.64  
 394.31  ( , 2551)  

   1,155.64     = 2.93   
                  394.31 
  730  ( , 2546)  

 2,190   2,190–730 = 1,460     1,460     = 3.70  
          394.31   
    3.70-2.93 = 0.77   
4,088×0.77 = 3,147.76         3,147.76          =  10.34   /  
           1,034.36 – 730 
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  5.77  

 (WAFC)  
   WAFC  =  10.34 ×5.77   =   59.66  /  
  
 3.2.6  
 

    
 1.  
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  1b  =  b-values  
  2b  =  b-values  
  1pv  =   
  2pv  =   
  12cov p  =  
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  12covg  =  
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  1pv  =   
  2pv  =   
  12cov p  =  
        
  1gv  =   
  2gv  =   
  12covg  =  
         
  1w  =   
  2w  =   
  

 3.  
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  12covg = 
           
  1w  =  
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 4.   

 
 

  
3

2

1

333231
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  1b  =  b-values  
  2b  =  b-values  
  3b  =  b-values  
  1pv  =   
  2pv  =   
  3pv  =   
 2112 cov,cov pp  =  
         
 3113 cov,cov pp  =  
         
 3223 cov,cov pp  =  
         
  1gv  =   
  2gv  =   
  2gv  =   
 2112 cov,cov gg  =  
        
 3113 cov,cov gg  =  
        
 3223 cov,cov gg  =  
         
  1w  =   
  2w  =   
  3w  =   


