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ₒ ─ ≤ ₓ 
 
 
2010 ⅛╠ 2011 ⌐⅛↑≡⁸

ⱨ▫כꜟ♪ ⌐⁸⅔™≡⁸∕╣∙╣⁸

⌂™⇔ ─ⱱכꜟⱠ♇♩꞉כ◒►

▼Ⱪ▪fi◔⁹√∫⌂↓⅔╩♩כ 
 
►▼Ⱪ▪fi◔כ♩◦☻♥ⱶ⌐≈™≡│⁸

⌐╟╢ REAS(ꜞ▪ꜟ♃▬ⱶ ◦☻♥ⱶ)╩ ⇔√⁹ 
 

 2010  
       2011  

2◒ꜝ☻     2010    
A ☻כ◖   2010 2011  ⌐⅛↑≡⁸  
 
₈ ₉≢│⁸ A ╩╖─☻כ◔─ ∆╢⁹ ∆⌂╦∟⁸◘fiⱪꜟ│ ⁹ 

 
─ ≤⇔≡│⁸  ,Van Duijn , T. Snijders ╠─⁸ ⸗♦ꜟ╩ ⌐⇔√⁹

2003)⌐╟╢≤ 
 
₈ ⸗♦ꜟ│⁸™╦╝╢ ⸗♦ꜟ─ ≢⁸ ╩⌂∆ ⌐ ∆╢꜡☺☻♥▫

♇◒ ⸗♦ꜟ─ ≢№╢⁹ │⁸ (i,j)≢⁸ ≤ ─ ╩

⇔⁸ ─ (0,0),(1,0),(0,1),(1,1)⅛╠⌂╢⁹⁸⁸⁸₉≤№╢⁹ 
 
↓─ ╩ ⌐⇔≡⁸™╦┌₈ ⸗♦ꜟ₉≤≢╙ ┬═⅝⁸ ⸗♦ꜟ╩≈ↄ∫≡╖

√⁹ 
 
100─Ⱡ♇♩꞉⁹╢∆≥√∫№⅜♃כ♦◒כ 
1 ↕╪⅛╠ 100 ↕╪╕≢⁸₈┤√╡ №╡⁸ ↕╪, ↕╪ ₉─ ╩∆═

≡≈ↄ╢⁹9900◔⁹╢⌂≥☻כ 
 ⁸⌐╣∙╣⧵─☻כ◔⁸9900╠╣⧵
↕╪≤ ↕╪≤─⁸₈ ₉─₈ ₉╩ ╡ ╢⁹ 

 
2003)≢│⁸₈ ™₉₈ ─ ™₉₈ ─ ™₉₈ ─ ₉─ ≢╛∫≡™

√⅜⁸╕∏│⁸₈ ◓ꜝⱨ₉⌐ ⅜№∫√─≢⁸╕√⁸ ─ ⸗♦ꜟ≤⇔≡ 

�2



 
₈ ₉⁸₈≡™⅔⌐♃כ♦─ ↕╪⅜⁸ ↕╪╩⁸ ≢╙ ≢╙ ₉≤⇔≡™

√╠₈ ₉⁸∕╣ ⌐│∆═≡₈ ₉─ ╩ ⅎ√⁹ 
∕⇔≡⁸↓─₈ ⅛ ⅛₉╩ ⌐⇔≡⁸₈ ↕╪⁸ ↕╪₉─ ╩ ⌐⇔≡⁸

꜡☺☻♥▫♇◒ ⌐⅛↑≡⁸≥─╟℮⌂ ≢│⁸₈ ↕╪│ ↕╪╩ ≤╖

⌂∆⅛₉─⸗♦ꜟ╩√≡╢ ≢№╢⁹ 
 
↕╠⌐⁸ ─╒℮╙⁸╕∏│₈ ₉ ─ ╩ ⇔√⅛∫√─≢⁸∕─

─ ₈ ↕╪⁸ ↕╪₉∕╣∙╣─⁸₈ ─≤⅝─ ₉╩╟╖∞⇔≡⁸∕─

─₈ ↕╪⁸≤⁸ ↕╪─⁸ ∂ ─ ─ ⌐☻כ◔─╣∙╣⧵⁸╩₉ ⇔

≡∕╣╠─™ↄ≈⅛≤ ⌐⇔≡╖√⁹ 
 
 
ₒ ה ⌂ ⸗♦ꜟₓ 
 

─ ⅜⁸ ♃▬ ⌐ ⇔≡™√≤ ≢⅝╢╙─≤⇔≡⁸ ─╟℮⌂╙

─⅜╖™∞↕╣√⁹ 
 
 

 

3  
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│⁸ ⇔√ ♁ⱨ♩ SPSS ─ ≢⁸ ≤│⁸₈ ₉₈ ₉⅜⁸

⌐⌂∫≡™╢─≢⁸ ⇔≡╒⇔™⁹ 
 

⅜™╦┌⁸ ≢№╢⁹ ─ ⌐⅔↑╢₈ ╩⅜╪┌╡√™≢∆⅛₉≤

™℮ 6 ─ ≤ 95 ≢№╢⁹ 1 ⌐⅔™≡⁸ ↕╪≤

↕╪≤⅜⁸ ≢№╢⅛≥℮⅛│⁸ ⇔≡™╢⁹ 
│∕─ ≤™ⅎ╢⁹ 3 ─ ≢⁸₈ ≢⌂™ 0⁸⅛⁸ ≢№╢ 5⁸⅛₉╩
⇔≡™╢⁹ ⁹ 
≈╕╡⁸ 1 ≢⁸₈ ╩⅜╪┌╡√™₉─☻◖▪─ ⅜ ↕™ Ɑ▪─╒

℮⅜⁸ 3 ─ ≢⁸ ≢№╢ ⅜ ⌐ ™╦↑∞⁹ 
 
 
 
 

 

3  
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1 ≢⁸₈ ⅎ╢ ─ ₉⅜ ⌂™╒℮⅜⁸ 3 ≢⁸ ≤⌂∫≡™╢ ⅜

 
1 ≢⁸ ⁸5 ─ ⅜⁸ ↕™ ⅜⁸ 3 ≢ ≤⌂∫≡™╢

√⅛™⁹ 
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↕╠⌐⁸ ┬⅛™↓
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⸗♦ꜟ  

☻♥♇ⱪ 

-2  
Cox-Snell R2 

  
Nagelkerke R2 

  

  

1 744.353 .012 .089 

 
 

─  

  B  Wald   Exp(B) 

☻ ♥ ♇ ⱪ

1a 
 

 
-.314 .144 4.742 1 .029 .731 

 
.268 .105 6.532 1 .011 1.308 

 
-.631 .182 12.005 1 .001 .532 

 
-.988 .195 25.610 1 .000 .372 

ⅎ ╢

 
-.101 .083 1.467 1 .226 .904 

 -3.022 .279 117.401 1 .000 .049 
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∫√⁹ 
 
₈ ┼─ ₉│⁸ ≤ ⁸₈ ≡⌂™ ≥℮⇔₉⅜⁸ ♃▬╩ ⇔√≤ ≢⅝╢⁹ 
 
 

⁸  
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ₒ≥─╟℮⌂₈ ₉⅜⁸₈ ₉≤⌂╢─⅛ ≤⁸ⱪ꜡☺▼◒♩ ─₈ ₉ ─

ה ⱨ▫כꜟ♪ ╢╟⌐♃כ♦ ₓ  
 
 
₈ ₉⌐⅔™≡│⁸ ≈─ⱨ▫⁸₈⅜√∫№≢≡™⅔⌐♪ꜟכ ⅜ ⌐⌂╢₉─│≥

─╟℮⌂ ≢№╢⅛⁸╩ ⇔≡╖√⁹ 
 
₈ ₉⌐⅔™≡│⁸ ╩∟╞℮≥ ↕∑≡⁸₈≥─╟℮⌂ ⅜ ≤⌂╢─⅛₉╩ ≈

─ⱨ▫כꜟ♪─ ⁸≡∫╟⌐♩♇☿♃כ♦ ⇔≡╖╟℮⁹ 
 
₈ ₉≢╙─═√⅜⁸₈ ⅜ ⌐⌂╢₉─│⁸₈ ⅜ ╩ ┬₉─≤⁸╟ↄ ↕╣⅜∟

∞⁸≤™℮↓≤∞⁹↓╣│⁸ ─ ⅜ ≢№╢⁹ ₈ ₉ ≤₈ ₉≢│⁸╕∫√

ↄ ≢№╢⁹ 
 
─ ⅜₈ ₉⌐≤∫≡ ∞⁹ 

 
∕╣│⁸₈ │ ≤⌂╢₉─∞≤⇔≡╙ ╦╣╦╣─ ⅛╠│↓╣│ ↕╣╢ ⁸ 
 
₈ ─№╠╝╢ ─ ⅜₈ ₉≤⌂╢╦↑≢│⌂™₉≤™℮↓≤≢№╢⁹ 
 
≢│⁸₈ ─≥─╟℮⌂ ⅜ ≤⌂╡⁸₉⁸₈ ─≥─╟℮⌂ ⅜ ≤⌂╠⌂™₉─⅛  
↓╣│⁸ ⌐ ⌐╟∫≡⇔⅛╦⅛╠⌂™⁹ 
 

─₈ ₉ ⁸₈ ─ ₉ ⁸↓╣╠╩⁸ ─╦╣╦╣─ⱪ

꜡☺▼◒♩│ ⌐ ⇔≡ ↄ↓≤⅜≢⅝√⁹ 
 
 
ₒ ─ ≤ ₓ 
 
─ ⌐≈™≡│⁸ ─≤⅔╡≢№╢⁹≤ↄ⌐⁸₈ ₉≢│⁸ ⱨ▫כꜟ♪∆═≡

─ ╩♃כ♦ ∆╢⁹ 
⌐≈™≡│⁸₈ ₉≤⅛⌂╡↓≤⌂╢─≢⁸ │ ╩⅝╡⅛ⅎ≡╒⇔™⁹ 

 
 
ₒ / ꜡☺☻♥▫♇◒ ⸗♦ꜟₓ 
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⌂ │⁸ ≢ ≢ №╢⁹ 
 

≢⁸ ─ⱤⱠꜟ♦כ♃╩ ⇔√≤ ═√⅜⁸ ∞⁸ ⇔⅛ ⇔≡™⌂™

ⱨ▫⁸₈≢─╢№⅜♪ꜟכ ₉≤₈ ℮⁹⅛≈╩♃כ♦─╖─₉ ⇔⅛ ⇔≡

™⌂™ⱨ▫⁸₈│≢♪ꜟכ ₉╩ ≤╖⌂∆ ⁹ 
 
№╢ ⅜⁸ ≢ ╩ ⅎ√⅛≥℮⅛╩⁸ ─∕─ ─ ⅜⁸ ─

─ ∂ ⌐⁸ ⇔√⅛⁸ ⇔≡ ∆╢⁹ │⁸ ─

│⁸ ꜡☺☻♥▫♇◒ ╩⅔↓⌂℮⁹ 
 
√∞⇔⁸ ─ ─ ─ ⅜⁸ ─ ─ ⌐ ╩№√ⅎ≡™╢

↓≤╙№╡℮╢ ≤™℮⅛⁸№╢─⅜ ⌂ ─≢⁸ ≤⇔≡⁸↓╣╙ ⌐

∆╢⁹ 
 
↕╠⌐⁸ ─ ≤─₈ ₉─ ╩ ∆╢ ╙№╢⁹ ⌐ ≡╖╟℮⁹ 
 
 
ₒ │ ∆╢⁸⅛ ₓ 
 
⌐≈™≡⁸╕∏│ ⇔≡╖╟℮⁹ 

 
⁸≥♃כ♦─ ╩♃כ♦─ ∆╢⁹ 
│⁸ ⌐⅔↑╢ ─₈ ⇔≡™╢/⇔≡™⌂™₉ ≢∆⅛⁹_J ≢№

╢⁹ 
─ │⁸ ─ ─₈ ₉ ≢∆⅛⁹_A ≢№╢⁹╕∏│⁸

─₈ ─ ₉─ ─╖⁸╖≡╖╟℮⁹ 
 

─ │⁸ ─ ─₈ ⇔≡™╢/⇔≡™⌂™₉ ≢∆⅛⁹

≢№╢⁹↓╣│⁸ ≤⇔≡ ∆╢⁹ 
─ ⅜⁸ ≢№╢⁹ 

 
 

⸗♦ꜟ  

☻♥♇ⱪ 
-2 

Cox-Snell 
R2  

Nagelkerke 
R2  

�1�1



  1 144.387 .179 .242 

 
ꜟⱩכ♥ a 

    

  
№⌂√│⁸ ⁸ ≢∆

⅛⁹_J 

─    1 2 

☻♥♇ⱪ 1 №⌂√│⁸
⁸ ≢

∆⅛⁹_J 

1 64 12 84.2 

2 23 27 54.0 

─Ɽכ☿fi♩     72.2 

 
 

 

  
B  Wald   Exp(B)

 1a 

_A 

0.869 0.425 4.188 1 0.041 2.385

�1�2



 

1.875 0.434 18.63 1 0 6.519

 -4.08 0.892 20.98 1 0 0.017

 
 
 
─╟℮⌐₈ ─ ─ ─⁸₈ ⇔≡™╢/™⌂™₉│⁸ 

─₈ ₉─₈ ⇔≡™╢/™⌂™₉⌐ ⌐ ╩№√ⅎ≡™√  
 
 
ₒ ─ ─ ₓ 
 
∑∫⅛ↄ⁸Ⱡ♇♩꞉⁸╠⅛╢№≢─√∫≥╩♃כ♦◒כ 
Ⱡ♇♩꞉כ◒ ⌐╟╢⌂╪╠⅛─ ⅜⁸ ⌐ ╩№√ⅎ≡™√─⅛™⌂™─

⅛⁸ ⇔≡╖√ↄ⌂╢⁹ 
 
╕∏ ⇔≡╖√ↄ⌂╢─⅜⁸₈ ₉ ₈▬fi Ⱳ♫♅♇♅ ₉╩ ℮ ─

─ ∞╤℮⁹ 
 

│⁸∕─ ─≤⅔╡⁸ ⱡכ♪ ↓─ │ⱥ♩ ⅜⁸∕─Ⱡ♇♩꞉כ◒─⌂

⅛≢⁸≥╣╒≥ ⌂ ⌐№╢⅛⁸─ ╩ ⇔≡™╢⁹ 
 

≤ ⇔≡⁸ ╘⌐⁸ ⌐ ⇔≡╖√ↄ⌂╢─⅜⁸™╦╝╢₈♩ꜞ◒

ꜟ♄►fi ⇔√√╡⅔∟ ₉ ∞╤℮⁹ 
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₈ ₉⅛╠₈ ₉⌐╗⅛∫≡⁸⌂⌐⅛⅜⇔√√╡⅔∟≡ↄ╢ ⇔≡™ↄ ΝΝ⁹

∕╪⌂ⱷ◌♬☼ⱶ⅜№╢─≢│⌂™⅛ ⁸≤⁹ 
 

│⁸↓─╟℮⌂◦♫ꜞ○╩⁸ ─╙≤≢ ∆╢↓≤╩ ⌐∆╢⁹ 
 
╙⇔♩ꜞ◒ꜟ♄►fi─ⱷ◌♬☼ⱶ⅜№╢⌂╠⁸ ≢№∫√≤⇔≡╙⁸₈ ─ ™ ⅛

╠ ™ ┼₉ ⅜≈√╦╢↓≤⅜⁸№╡∕℮⌂↓≤⁸≤⌂╢∞╤℮⁹ 
 
╕√⁸ ⌐⁸№╢ ⅝ ⅜⁸₈ ─ ™╒℮⅛╠ ™ ┼₉≤™℮╙─

⌂╠⁸∕─ │ ╕╢∞╤℮⁹ 
 
∆⌂╦∟⁸ ⌐™℮≤⁸ ⅛╠─ ⅜⁸₈ ─ ≤ ₉≤≢₈ ₉

⇔≡™╢│∏⁸≤⌂╢⁹ 
 
≤™℮╦↑≢⁸₈ ─ ─ ₉≤™℮ ╩ ⇔ ↓─ │⁸ ─

┼─ ╩ ⅎ≡™╢─∞⅛╠ ⁸ 
 
∕╣╩⁸₈ ─ ─ ─ ─ ₉⌐ ∂≡⁸₈ ₉≤⇔√⁹ 
 
∕╣╙┤ↄ╘≡⁸ ꜡☺☻♥▫♇◒ ╩⇔√ ⅜ ≢№╢⁹ 
 
 

⸗♦ꜟ  

☻♥♇ⱪ 

-2 
Cox-Snell R2 

 
Nagelkerke 
R2  

  
1 143.672 .184 .249 

 
 

ꜟⱩכ♥ a 

�1�4



    

  
№⌂√│⁸ ⁸ ≢

∆⅛⁹_J 

─    1 2 

☻♥♇ⱪ 1 №⌂√│⁸
⁸

≢∆⅛⁹_J 

1 63 13 82.9 

2 22 28 56.0 

─Ɽכ☿fi♩     72.2 

 
 

─  

  B  Wald   Exp(B) 

☻♥♇ⱪ 1a №⌂√│⁸ ⁸

≢∆

⅛⁹ 

1.922 .440 19.099 1 .000 6.837 

  -.021 .025 .730 1 .393 .979 

№⌂√│⁸ ⁸

≢∆

⅛⁹_A 

.901 .427 4.451 1 .035 2.463 

 -4.192 .903 21.524 1 .000 .015 

 
 
 
─╟℮⌐⁸ ─ │ ≤│⌂╠⌂⅛∫√⁹ 

 
∆⌂╦∟⁸↓─ ⌐⅛⅞∫≡™ⅎ┌⁸♩ꜞ◒ꜟ♄►fi─ │⁸ ≢⅝⌂⅛∫√⁹ 
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ₒ♩ꜞ◒ꜟ♄►fi─ ₓ 
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