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변 수

가구  

번호

가구원

번호
성별 나이 ⋯ 교육

정도

1 10001 01 2 29 1

2 10002 01 2 ? ?

3 10002 02 1 45 ?

관찰 4 10002 03 ? 19 ?

단위 5 10003 01 2 ? 5

⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮
 21084 02 ? 50 3
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변 수
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번호

가구원

번호
성별 나이 ⋯ 교육
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1 0 0 0 0 0

2 0 0 0 1 1

3 0 0 0 0 1

관찰 4 0 0 1 0 1

단위 5 0 0 0 1 0

⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮
 0 0 1 0 0
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 
 



  

  


      
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 
 




  



  

   
 
 




 



  
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

    
 
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
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  


  

 




      … 

 
  

 




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      
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 



 




  

 


  

  



  




 



    
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


 


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    ≠ 
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    



  
 





 


 





 
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  
 

 
∗   ∗

∗  
∗

   ∗  

∗  
 





 


 





 ∗  
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   
 
 





   
 

 
 





 



     

          

  

 


  

 

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 
 

 


  

 




- 46 -

 ≃ 
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 



 

  
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
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   

 

  

    ∈ ∉   

  

 

   …   

   


   





  




         

  ∝ 

 

 
 






  

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               … 
            

 

 

   


     


  
   



   

  

 

 
 



  
   





  ′ ″
′   ″     ″   ′ 

    ≥  

    


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    








 

 



     

 


 
 



  


  

 


  




 

  
 



 

 

       
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  

      

   

   







  






 
 

         

      …   …    … 













  ⋯ 
 
⋮ ⋱ ⋮
 ⋯ 



 

    




   


  
   



   

   
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      
 
 



  
   



 

   

  … 

    
 



     ×





      

   






 
 






       …
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
     

     

 

     

       
 

   



   





  

 
 



      


 

  


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   ∼ 

         
   

    

    

 
 



  ∼     

 
    



  ≡    
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     

     

 ∝   

  

 








 가 응답인 경우
 가 무응답인 경우

            ∈ 

 

     





 
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           

        

    ∝    

      

 

      

      ×   
   ×   

 

       

   ×      
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 

   

         × 

 

  …  

    …  

   

 

 





 
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 

   


 

 





 

  …      …
      …



   


   

    


     
 





 

  

  


 




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   
 



   

   








       ≥      

 

       
 



    
  



  

 
 



       
  



 ≥  


  

  

    

≥     

 


 



  



- 61 -

 

 

   

  

        ⋯  

 …   

   

  

    

 … 
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  











   

  
⋱

   

 

  











     

    
⋱

     

  

      
    



 ∙    

        






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         …
      

           

  

 
 



  
    



 

   

 
   





  






 
 




     

     
 

 

  

 

             

     

          

      
       



  


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 

   

  
 

   

    

   

  
 

   
 



    
   



  






 



     



 

 
   



  










 



  



 


 



     









 



   



  





 



     





    

    
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     





 



   








 









 



 


   … 




 



     





 






 

 
 
 



   
 
 



            

    
 



- 66 -

            

     
 
     

    




       




 
 
 



  
   



 

          

 




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

    

  ≡    



     



 ≡
 

 

 

  

            
   

  
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  
   



            
   

  

         
   

  





      


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   





- 70 -

   …   

   …      … 

                    … 

     ∝ 

 

 
 






  


 

 

 
 







   



      
 



 
 






      


 



  
   

 



  
 


 




     

 




          

 
 



 
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


 



  





 













 










     
 



  
  

    
 




       

   
 





     
 



  
  


 






  
 
 

  

 

      

   
 




         
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  …

 …
… 



   

    …  …  
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   … 

  …

 









  ⋯ 
  ⋯ 
⋮ ⋮ ⋱ ⋮
  ⋯ 



…

∼    …

  …  

×

∝
 



   


  
   
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 

 
 
 





 
 
 



    

 

 

 

 

 
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

  

  



      
  



  

   … 


∝
  




 




 



 

  

   

 

    
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무응답 패턴 관찰단위 변수

1 2 3 ⋯ 

1

1

⋮


2

1

⋮


?

3

1

⋮


?

4

1

⋮


?

⋮ ⋱

 

1

⋮
 

?

 

1

⋮
 

? ?

 

1

⋮
 

? ?

⋮ ⋮ ⋮ ⋮ ⋮ ⋮



1

⋮


? ? ⋯ ?
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z 

  



  …  

   …  

   


…   


  ∼ 


…


  ∼ 

  
…

⋮


  ∼ 

  
  …   

 

 

z 

   
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 



 

 

   …   

   





…
  


  ∼ 

   …

    …


     …
    

 
 




  


  ∼ 

     …

    …

     
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z 

 

  

   … 



    




  ∼ 



    
  

   ∼ 
  

2)    
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
 




  


   



   … 

  …
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 

     … 

  … 


   ∼  







 

  





  


     …    …


    

     …


     
  

  
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
   ∼  


 


  ∼




 

  

   



 

  

 



∼ 

∼ 





   ≥ 그리고  
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
   ∼ 


  ∼




  
  

 

 


    

   
 

 

  

  

  


 


 




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 → 


   ∼       


  ∼




≥ 그리고     


      

 
    × 



  

 
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 
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
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=company OUT=micompany NIMPUTE=1

              seed=2340634 MIN=0
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 

   

… 

  …
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… …

… …
   ⋯  … 

   … 

…






   …
    …

 



  

   

  
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  




 
 

   




… 

 
…   

  
…  



  …

 
 …  

  
 … 

 
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  




 


 …  

 




 …   


… 

 
…   

  
…  





 
…    …

 
…    …
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
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



무응답을 포함한 변수
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  



      

     



      




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ID  

1 1 1

2 1 1

3 1 2

4 2 1

5 2 1

6 2 2

7 2 2

8 2 2

9 1 ?

10 2 ?

에 무응답을 포함한 자료 =1인 3개의 관찰값의  값  

중에서 1개를 임의로 추출하고,

=2인 5개의  관찰값의  

값 중에서 1개를 임의로 

추출한다.

 

=1일 때 ID=2, =2인 

경우  ID=5가 추출되었다고 

가정하자. 

1로 대체

1로 대체
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 …
  …   …  



 










 번째 응답자와 번째 응답자가 동일한 대체군에 속하면
 번째 응답자와 번째 응답자가 동일한 대체군에 속하지 않으면



 

    

 

   
   

 …
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

… 

 

   


 … 

 

  

  



 


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  …
 










번째 관찰단위의값이 응답이면 
번째 관찰단위의값이 무응답이면 

      

…
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

 … 

 



…
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%hotdwr (y, my, xlist, data, id, seed, replace=yes, iy= _iy, by=, class=,

          mincell=10, out=_outhot, weight=_one, where=1, maxvar=999, 

          keep= ,print=n, keepdonr=n,lower=_mis,upper=_mis)

 

  y = variable to be imputed                                         

  my = missing indictor created by the macro                          

  xlist = list of variable used to impute y (may include y)            

  data = name of SAS data set                                          

  id = unique ID variable                                              

  seed = seed for random number generator  

 replace = whether y is replaced (yes)                                   

 iy = name of variable that contains imputations (if replace=no)         

 by = by variable for regressions (none)                                 

 class = variable defining strata for imputation cells (none)            

 mincell = minimum number of donors per cell before printing

           caution (10)

 out = output data set, contains old variables, imputed values, and

        my   (_outhot)   weight = weights to allow unequal sampling 

        probabilities within cell, useful for multiple imputation, must be

        a variable (constant)         
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 where = expression for subsetting observations (all are used)           

 maxvar = maximum number of nonmissing variables used from xlist 

           starting at the beginning (999)                                 

               

 keep = additional variables need for where or other reasons (none)      

 print = execute the proc print statements y/n (n)                       

 keepdonr = keep the variable _donor in final dataset y/n (n)            

 lower = lower bound of imputed values with regression imputation       

          of observations without donors  (none)                      

 upper = upper bound of imputed values with regression imputation       

          of observations without donors  (none)             

 



    ∙

  …
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        ⋯     ∼ 
 

∙    … 

 …


        


    
   

  


 …  



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         ? 

    

   ? 

 

            ? 

 

         x(5) 

    

y(1) 

 

 z(5)   

 

 

         x(4) 

 

       x(1 

 

 z(4)  

 

         x(3) 

    

y(3) 

 

 z(3)  

 

         x(2) 

    

y(2) 

 

 z(2)  

 

         x(1) 

    

y
(1) 

 

 z(1)  

결측자료 

5개의 다중

대체자료 

 
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












…
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… 





 
 
 




 
 
 





 
 

 





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 







  
 



∼ 

       
 

    
 



   
   

 

  
 






  
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 



×   

 


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   * 각 대체 자료별 단순 평균 계산;
   PROC SURVEYMEANS DATA = total;
      VAR w01f085;
      BY _imputation_;
      ODS OUTPUT STATISTICS = stat1;
   RUN;

   * 각 대체된 자료별로 계산된 단순 평균을 통합하여 원 자료의 단순 평균
     추정;
   PROC MIANALYZE DATA = stat1;
      MODELEFFECTS mean;
      STDERR stderr;
   RUN;

 




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
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패턴 응답 상태

웨이브

1 2 3 4 5

1 완전응답 X X X X X

2

감소

X X X X 0

3 X X X 0 0

4 X X 0 0 0

5 X 0 0 0 0

6

간헐적 중도탈락 

X X 0 X X

7 X 0 0 X X

8 X 0 0 0 X



- 130 -



- 131 -

   

   
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

  ×
  × 

  ×⋯×
 

    

≥    

 

 
∈ 

   


∈ 

    

    

     

         


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


  

  

      
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   





 

 
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




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�
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

    

 


    

 










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ID  

1 1 1

2 1 1

3 1 2

4 2 1

5 2 1

6 2 2

7 2 2

8 2 2

9 1 ?

10 2 ?

에 대한 응답자 8명 중 

   



   




의 확률로 로 대체

의 확률로 로 대체

 

에 무응답을 포함한 자료
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ID  

1 1 1

2 1 1

3 1 2

4 2 1

5 2 1

6 2 2

7 2 2

8 2 2

9 1 ?

10 2 ?

의 확률로 로 대체

의 확률로 로 대체

 


의 확률로 로 대체

의 확률로 로 대체

 

에 대한 응답자 8명 중 

     



     



     



     



에 무응답을 포함한 자료

 



  

  

      


      


  

  
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      


  












  















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Male Female

Age Unmarried Married Widowed Divorced Unmarried Married Widowed Divorced

12-19 752.4 0.4 0.0 0.0 716.5 3.5 0.0 0.0

20-29 981.5 185.7 0.2 10.2 785.0 330.6 0.7 22.7

30-39 445.4 795.1 1.9 72.1 283.5 879.3 5.7 93.8

40-49 164.7 899.0 6.9 113.9 103.1 882.9 21.5 138.4

50-59 67.3 732.9 15.8 86.3 44.4 647.9 56.1 98.8

60-69 42.0 519.2 31.7 42.6 41.4 458.9 140.0 51.5

70-79 21.4 308.4 52.5 16.6 43.0 239.9 254.3 27.9

80+ 8.0 84.0 50.4 4.0 35.0 49.6 243.9 12.4
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Age

Province 12-19 20-44 45-64 65-79 80+

Groningen 49.3 222.1 127.8 48.4 20.8

Friesland 61.5 225.7 144.0 65.7 21.6

Drenthe 43.7 165.9 114.3 53.9 15.3

Overijssel 106.2 404.2 240.2 110.8 31.9

Flevoland 33.8 115.7 53.0 21.8 4.2

Gelderland 183.4 720.6 443.4 195.7 56.9

Utrecht 103.7 439.4 238.6 102.2 32.5

Noord-Holland 220.5 999.9 574.4 254.3 82.1

Zuid-Holland 316.2 1307.9 759.5 347.1 117.7

Zeeland 35.0 130.1 89.2 44.1 15.6

Noord-Brabant 218.7 898.7 562.4 225.2 57.9

Limburg 100.8 429.5 289.8 127.1 30.8

Age

Province 12-19 20-44 45-64 65-79 80+

Very Strong 223.2 1196.6 565.3 293.4 113.0

Strong 336.5 1468.4 839.0 389.8 114.6

Moderate 317.1 1223.7 766.3 321.7 90.5

Little 333.7 1226.3 820.6 328.8 93.4

None 232.3 944.7 645.4 262.6 75.8
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Variable Response Population Difference

Age

  12-19 12.8 11.1 1.7

  20-29 15.9 17.5 -1.6

  30-39 20.5 19.4 1.1

  40-49 17.9 17.6 0.3

  50-59 14.0 13.4 0.6

  60-69 10.0 10.0 0.0

  70-79 6.5 7.3 -0.8

  80+ 2.5 3.7 -1.2

Marriage Status

  Unmarried 32.7 34.2 -1.5

  Married 57.2 53.2 4.0

  Widowed 5.2 6.0 -0.8

  Divorced 4.9 6.7 -2.8

Province

  Groningen 2.7 3.5 -0.8

  Friesland 4.3 3.9 0.4

  Drenthe 2.3 3.0 -0.7
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  Overijssel 6.8 6.7 0.1

  Flevoland 1.8 1.7 0.1

  Gelderland 15.4 12.1 3.3

  Utrecht 5.4 6.9 -1.5

  Noord-Holland 14.0 16.1 -2.1

  Zuid-Holland 18.0 21.5 -3.5

  Zeeland 2.7 2.4 0.3

  Noord-Brabant 17.6 14.8 2.8

  Limburg 9.1 7.4 1.7

Sex

  Male 48.6 49.1 -0.5

  Female 51.4 50.9 0.5

Urbanization

  Very strong 11.8 18.0 -6.2

  Strong 24.0 23.8 0.2

  Moderate 23.2 20.5 2.7

  Little 23.3 21.1 2.2

  None 17.7 16.5 1.2
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Weighting Model
Number of

parameters
Estimate

Standard 

error

1 No weighting 0 43.4 1.2

2 Sex 2 43.4 1.2

3 Province 12 43.3 1.2

4 Marital Status 4 42.9 1.2

5 Urbanization 5 42.9 1.0

6 Age8* 8 42.8 1.2

7 Age5**×Province 60 42.9 1.2

8
(Sex×Age8)+(Sex×Marita

l)
22 42.3 1.1

9 Age5×Urbanization 25 42.5 1.0

10
Sex+Age8+Marital+Urba

n+Province
23 42.1 1.0

11

(Sex×Age8)+(Sex×Marita

l)+(Age5×Urbanization)+

Province

53 42.0 0.9
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Ownership

Question

맨 아래 대괄호

중간 대괄호

맨 위 대괄호

대괄호 정보 무응

답

중위수 핫덱 중위수 중위수

핫덱 핫덱 핫덱 핫덱

점수 회귀 회귀 회귀

혼합 회귀 핫덱 회귀
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주차 내용
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