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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 
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       2011  
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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 
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√⁹ 
 
100 ─Ⱡ♇♩꞉⁹╢∆≥√∫№⅜♃כ♦◒כ 
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≡≈ↄ╢⁹9900  ⁹╢⌂≥☻כ◔
∕╣╠⁸9900  ⁸⌐╣∙╣⧵─☻כ◔

↕╪≤ ↕╪≤─⁸₈ ₉─₈ ₉╩ ╡ ╢⁹ 
 

2003)≢│⁸₈ ™₉₈ ─ ™₉₈ ─ ™₉₈ ─ ₉─ ≢╛∫≡™
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─₈ ↕╪⁸≤⁸ ↕╪─⁸ ∂ ─ ─ ⌐☻כ◔─╣∙╣⧵⁸╩₉ ⇔

≡∕╣╠─™ↄ≈⅛≤ ⌐⇔≡╖√⁹ 
 
 
ₒ ה ⌂ ⸗♦ꜟₓ 
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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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↓╣│⁸ ⌐ ⌐╟∫≡⇔⅛╦⅛╠⌂™⁹ 
 

─₈ ₉ ⁸₈ ─ ₉ ⁸↓╣╠╩⁸ ─╦╣╦╣─ⱪ
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ₒ ─ ≤ ₓ 
 

─ ⌐≈™≡│⁸ ─≤⅔╡≢№╢⁹≤ↄ⌐⁸₈ ₉≢│⁸ ⱨ▫כꜟ♪∆═≡

─ ╩♃כ♦ ∆╢⁹ 
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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 
 
√∞⇔⁸™℮╕≢╙⌂⅛╤℮⅜⁸♩ꜞ◒ꜟ♄►fi ╩ ⌐ ⌐ ∆╢↓≤╙

∞⁹ 
 
≤ↄ⌐⁸₈ ⅛╠ ┼₉─ ⌐⌂⌐╩≈⅛℮⅛⁸⌐≈™≡⁸ ⅜ ∆╢⁹ 
 

│₈∑∫⅛ↄⱠ♇♩꞉כ◒ ⅜ ≢⅝√─∞⅛╠₉⁸∕─ ⌂ ╩≈

⅛∫√⁹⇔⅛⇔⁸∕╣│ ≢⌂⌂™⁹ 
 

─₈ ₉⁸ 
↕╣√ ─₈ ₉⁸ 

IQ ─₈ ₉⁸ 
─₈ ₉⁸ 
─₈ ₉⁸ 
─₈ ₉⁸ 

BMI ─₈ ₉⁸ 
─₈ ₉⁸ 

─₈ ₉⁸ 
☿◒◦ꜗꜟ♦ⱦꜙכ─ ─₈ ₉⁸ 
Ᵽ▬♩♦ⱦꜙכ─ ─₈ ₉⁸ 
 
⌂≥⌂≥⁸™╤™╤ ≢⅝╢∞╤℮⁹ 
 
 
ₒ ∑│ ∆╢⅛ₓ 
 
─ ⌐≈™≡⁸ ⌂ ╩⇔≡╖╟℮⁹√≤ⅎ┌₈ ∑₉≢№╢⁹ 

 

 

  №⌂√│⁸ ⁸

∑≢∆⅛_J 
№⌂√│⁸ ⁸

∑≢∆⅛_A 
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№⌂√│⁸ ⁸

∑≢∆⅛_J 
Pearson ─

 
1 .189 

 ( ) 
  

.033 

N 274 128 

№⌂√│⁸ ⁸

∑≢∆⅛_A 
Pearson ─

 
.189 1 

 ( ) .033 
  

N 128 189 

 
 
 
↓╣│⁸ ─ ─₈ ∑₉⌐≈™≡─ ⁸≤⁸ ⌐⅔™≡ ─ ≤↕

╣√ ─ ≢─₈ ∑₉─ ≤─⁸ ≢№╢⁹ 
⌐ ⇔≡™╢⁹ 

 
↓╣│≈╕╡⁸ ─ ─ ⅜⁸ ─ ⌐ ╩№√ⅎ√─∞╤℮

⅛⁹ 
 
╒≥≤⁸ ⌐ √∞⇔⁸↓─ │ ⌂─≢ ╩ ∫≡╖╟℮⁹ 

 

⸗♦ꜟ  

⸗♦ꜟ 

R R2  
╖

R2  ─  

  
1 .519 .269 .257 1.043 

 
a 

⸗♦ꜟ 
↕╣≡™⌂™ t   
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B  ⱬכ♃ 

1 ( ) .995 .280   3.560 .001 
№⌂√│⁸

⁸ ∑≢∆

⅛_A 

.105 .089 .092 1.177 .241 

№⌂√│⁸

⁸ ∑≢∆

⅛ 

.501 .079 .493 6.316 .000 

 
 

─╟℮⌐⁸₈ ₉ ⇔≡╖╢≤Ν 
 

─ │ ≢│⌂ↄ∫≡™╢  
 
 
₈o ╩ ≈╙╡₉x  

 
 

  
№⌂√│ ⁸

╩ ∆╢≈╙

╡≢∆⅛_J 

№⌂√│ ⁸

╩ ∆╢≈╙

╡≢∆⅛_A 

№⌂√│ ⁸

╩ ∆╢≈╙

╡≢∆⅛_J 

Pearson ─

 
1 .439 

 ( )   .000 

N 274 128 
№⌂√│ ⁸

╩ ∆╢≈╙

╡≢∆⅛_A 

Pearson ─

 
.439 1 

 ( ) .000   

N 128 189 
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↓╣│⁸ ─ ─ ⁸≤⁸ ─ ─ ≤─ ⁸ ⌐ ⇔≡™╢⁹ 
↓╣│≈╕╡⁸ ─ ─ ⅜⁸ ─ ⌐ ╩№√ⅎ√─∞╤℮

⅛⁹ 
 
╒≥≤⁸ ⌐ ╩ ∫≡╖╟℮⁹ 

 
⸗♦ꜟ  

⸗♦ꜟ 

R R2  
╖  R2 

 
─

 

  1 .781 .610 .601 .828 

 
a 

⸗♦ꜟ ↕╣≡™⌂™   

t   B  ⱬכ♃ 

1 ( ) .480 .176   2.736 .007 
№⌂√│

⁸ ╩

∆╢≈╙

╡≢∆⅛_A 

.161 .065 .152 2.479 .015 

№⌂√│

⁸ ╩

∆╢≈╙

╡≢∆⅛ 

.689 .060 .701 11.391 .000 

111 ↑

╢  
-.006 .009 -.036 -.638 .525 

 
 

─╟℮⌐⁸₈ ₉ ⇔≡╖╢≤⁸ ─ ⅜⁸ ≢№╢↓≤⅜╦⅛╢  
 
 
ₒ ─  ─ ╡ ₓ 
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⸗♦ꜟ  

⸗♦ꜟ 

R R2  
╖

R2  
─

 

  1 .851 .725 .720 .682 

 
 

    ─  ∆═≡─⅛√⌐℮⅛⅜™╕∆⁹

№⌂√─ ─ ─ │≥╣≢∆⅛_J  

⸗♦ꜟ ↕╣≡™⌂

™   

t   B  ⱬכ♃ 

1 ( ) 0.148 0.159   0.931 0.353 
∆ ═ ≡

─ ⅛ √

⌐ ℮ ⅛

⅜ ™ ╕

∆⁹№⌂

√ ─

─ ─

│ ≥

╣ ≢ ∆

⅛ _A

─

─

 

0.138 0.063 0.119 2.177 0.031 
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∆ ═ ≡

─ ⅛ √

⌐ ℮ ⅛

⅜ ™ ╕

∆⁹№⌂

√ ─

─ ─

│ ≥

╣ ≢ ∆

⅛

─

 

0.85 0.059 0.785 14.362 0 

 
 
↓↓╕≢─≤↓╤≢⁸↕╠⌐└≤≈ ⅜№╢⁹∕╣│₈ ─ ⅝₉─ ∞⁹ 
 
™╕╕≢⁸ ⇔≡⅝√─│⁸ ⌐₈ ⅜⁸ ≤╖⌂⇔√₉ⱥ♩─ ⅜⁸

─ ⌐ ╩ ⅎ≡™√⅛≢№╢⁹ 
 
₈ ⅜ ≤₈╖⌂⇔√₉└≤⅛╠ ╩℮↑√⅛₉⁸≢№╢─≢⁸ ≤⇔≡│⁸

⌐ ∞≤⅔╙℮⅜⁸ ≤⇔≡│₈ ─ ╡₉ ≤⌂∫≡™╢⁹ 
 

─⁸₈ ─ ╡₉∆⌂╦∟⁸₈ ≤╖⌂⇔√└≤⌐⁸ ╩₈ ⅎ≡₉™√⅛₉

╙ ╩ ↄ⁹ 
 
√∞⁸ ⌂⅜╠⁸ ─⧵⁸│☻כⱬ♃כ♦╢™≡⇔ ⌐│⁸ ⌐│ ⇔

≡™⌂™⁹ ⌐₈ ₉≤↕╣√ⱥ♩─₈ ₉─ ⅜ ⌐│ ↕╣≡™⌂™⁹

╙∟╤╪⁸↓─ ⅜ ≥┼☻כⱬ♃כ♦╢™≡╣↕ ∆╢↓≤│ ⌐│╕∫√

ↄ ≢⌂™⅜⁸ │⁸ ⅜⅛⅛╢⁹  
 
∕↓≢⁸ ⁸₈ ≢ ─ ≤↕╣√ⱥ♩₉≤₈ ≢ ─ ≤↕

╣√ⱥ♩₉⅜ ≢№╢♄▬▪♪⁸─╖╩ ⇔≡⁸ ⇔≡╖√⁹ 
 

─ ⌐ ∆╢ ─ ─ ╩ ∆╢─∞⅜⁸ ⁸

─ ─ ≢ ─⧵│⌐☻כⱬ♃כ♦⁸⇔⅛⇔⁹™⌂╠⌂┌╣↑⌂⇔ │╕∞⌂™⁹ 
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⇔⅛⇔⇔⅛⇔⁸ ─ ≤ ─ ⅜ ╩☻כ◔♪▪▬♄╢№≢ ∆╣┌⁸ 
ѝ 

─ │ ⌂─≢№╢⅛╠⁸ ─ ─ ╩ ≤⇔≡ ≢⅝╢⁹ 
 

⅜∕─ ≢№╢⁹ 
 
 
⸗♦ꜟ  

⸗♦ꜟ 

R R2  
╖

R2  
─

 

  1 .860 .739 .727 .593 

 
 

  ─ ─  ∆═≡─⅛√⌐℮⅛⅜™╕∆⁹

№⌂√─ ─ ─ │≥╣≢∆⅛_K  

⸗♦ꜟ ↕╣≡™⌂

™   

t   B  ⱬכ♃ 

1 ( ) 0.012 0.281   0.042 0.967 
∆ ═ ≡

─ ⅛ √

⌐ ℮ ⅛

⅜ ™ ╕

∆⁹№⌂

√ ─

─ ─

│ ≥

╣ ≢ ∆

⅛

─

 

0.27 0.091 0.255 2.956 0.005 
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∆ ═ ≡

─ ⅛ √

⌐ ℮ ⅛

⅜ ™ ╕

∆⁹№⌂

√ ─

─ ─

│ ≥

╣ ≢ ∆

⅛ _A

─

─

 

0.788 0.095 0.718 8.324 0 

 
 
 
↓─╟℮⌐⁸ ─₈ ─ ─ ╡ ₉⌐⅔™≡╙⁸ ─₈ ─ ─ ╡ ₉

⌐⅔™≡╙⁸₈ ─ ╩ ⇔√╙≤≢─⁸ ╡ ה ╡ ─ ₉│⁸≤╙⌐⁸

∞∫√⁹ 
 
╙☻כ◔╢⌂≥↓⁸╪╤∟╙ ⌐╖™∞∑√⁹ 
 
 
ₒ ∑⁸ ₓ 
 
╕ⅎ─₈ ∑₉─ ╩ ⇔≡╖╟℮⁹ 
 

─ ─₈ ∑₉⌐⁸ ─₈ ₉─ │⁸ ≢│⌂⅛∫√⁹ 
 
↓╣│⁸↓↓≢─™™⅛√≢│⁸₈ ─ ╡₉ │╖™∞∑⌂⅛∫√⁸≤™℮↓≤∞⁹ 
≢│⁸ │≥℮∞╤℮⅛⁹ 
 
⸗♦ꜟ  

⸗♦ꜟ 
R R2  

╖

R2  ─
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  1 .654 .427 .401 .843 

 

 a.  №⌂√│⁸ ⁸ ∑≢∆⅛_K 

⸗♦ꜟ 
↕╣≡™⌂™   

t   B ⱬכ♃ 

1 ( ) .350 .345 
  1.016 .315 

№⌂√│⁸

⁸ ∑≢∆

⅛ 

.300 .124 .303 2.413 .020 

№⌂√│⁸

⁸ ∑≢∆

⅛_A 

.486 .131 .467 3.719 .001 

 
≤™℮╦↑≢⁸₈ ─ ╡₉ ⅜⁸⇔╞℮∂≡™⌂™⁸─⌐⁸ 
₈ ─ ╡₉ ⅜ ∂≡™╢♩Ⱨ♇◒╙ ⇔≡™╢ ↓≤╙╦⅛∫√⁹ 
 
 
ₒ ₓ 
 

─╟℮⌐⁸╦╣╦╣│⁸ ⱨ▫כ☺Ⱪꜟ⌂ꜞ♁כ☻╩ ∆╢∞↑≢⁸Ⱡ♇♩꞉

╩♃כ♦◒כ ⇔⁸∕╣─ ∆╢↓≤⅜≢⅝╢╟℮⌐⌂∫√⁸≤⁸ ℮⁹ 
 
↓─₈ ─₉ꜟכ♠ │⁸₈ ⌐⅔↑╢ ₉─ ⌐╙⁸ ∆╢↓≤⅜≢⅝╢

≤⅔╙℮⁹ 
 
╕√⁸↓╣╙ ⇔√≤⅔╡⁸↓╣╕≢─₈ ₉│⁸₈ ⌐ ╪≢™╢ⱥ♩─

₉∞∫√⁹ 
 
Ⱡ♇♩꞉⁸╩╣↓⁸│♅כ◘ꜞ◒כ ⌐₈Ⱶ◒꜡ ₉ ⇔√⁹ ♄▬▪♪⁸♩ꜝ

▬▪♪⁸◒○ꜞ▪♪⁸ ⁸ ≡⇔≥ꜟ♩◒⁸ⱬ╡≥╣∙╣⧵╩♃כ♦─

≤∆╢ ⁹ 
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╕√⁸ ╩│∂╘≤∆╢₈ ה ₉╩℮╢↓≤⅜≢⅝⁸ ⌂╠┘⌐⁸∕╣╩

╘↨∆ ⌐│┌⅜≢⅝√⁹ 
 
⇔⅛⇔⁸ 
 
₈╛⁸↓℮₉ ╛∫√╠⁸↓℮⌂∫√ ⁸№╢™│⁸ 
Γso what?Δ(∞⅛╠⁸≥℮⇔√ ⁸ 
 
─ │ ╘⌂™⁹ 
 
∕─ ≢╙⁸╦╣╦╣⅜ ≤⇔√ⱢכⱣכ♪ │⁸∂≈⌐⁸℮╕ↄ╛∫≡™√  
 
◒ꜞ☻♃◐☻╠⅜ ⇔√₈ ─ ₉⌂≥│⁸₈ ₉₈ ─ ₉⁸

⌂ ≢№╢↓≤│₈ ╩╕√⌂™₉⁹ 
 
╕√⁸◒ꜞ☻♃◐☻─ ⁸ⱨ◊כꜝ ⅜⁸₈ ₉≢№∫√─╙⁸™╕⅛╠┤

╡⅛ⅎ╢≤⁸  fi∞∫√⁹ꜛ◦כ◄ꜙ♅◦™⇔╕╛╠⁸℮≤╒™⇔╕
 
₈ ₉ ─№╢ ≢│⁸₈ ⅛⁸ ⅛₉⁸₈ ∆╢⅛⁸

⇔⌂™⅛₉⁸⌂≥⁸ │∫⅝╡⇔√ ╩⁸╟╡√⅛™ ≢⁸ ≢⅝╢₈⸗♦

ꜟ₉₈ ₉╩⁸ ∆╣│⁸∕╣│ ⅝⌂ ≤™ⅎ∕℮⁸∞⅛╠∞⁹ 
 
 
ₒ∕╣⌐⇔≡╙₈ ╢₉─⅜℮╕™ ₓ 
 
◒ꜞ☻♃◐☻ ≢│⌂™⅜⁸◒ꜞ☻♃◐☻─ ╩ ↑≡™╢ⱢכⱣכ♪ ─

╩ ≤∆╢ ⱶ─⁸Facebookכ♅ ≢─ ╩ ≤⇔√

⌐╟╢≤⁸Facebook ≢ ─ ╖⅜ ─ ⌐℮≈╢ │ ╘≡ ↕™≤™℮⁸ ↄ═

⅝ ⅜ ⇔√≤™℮ Lewis et al. 2011 ⁹ 
 
↓℮™∫≡│ ∞⅜⁸◒ꜞ☻♃◐☻╛ⱨ◊כꜝ ⅜₈↓╣│ ∆╢₉₈∕╣╙ ∆╢₉

≤™∫≡⁸∕╣⅜ ⌐ ⇔⁸₈ ◖Ⱶⱴכ◔♥▫fi◓₉₈☻♥ꜟ☻ⱴכ◔♥▫fi◓₉⌂

≥⅜ ∫√↓╤╩⁸ ╠∫≡ ⌂╦↑≢│⌂™∞╤℮⅜ ⁸ 
ѝ 
₈™╛⁸№╣│ ⇔⌂™⁹◄ⱦ♦fi☻⅜№╢₉≤ ∫≡™╢╟℮⌂╙─∞⁹ 
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∂≈⌐₈ ╡ ₉⅜℮╕™⁹ 
 
 

⁸╦╣╦╣│⁸ ≢ꜟfi⅜≢⅝╢⅛≥℮⅛─꜠ⱬꜛ◦כ꜠Ɑ○♅כ◘ꜞ⌂℮╟─╠

≢⁸∕↓ ╡ ╕≢⅔╙™™√╠⌂⅛∫√⁹ 
 
⇔⅛⇔⁸ │≤╙⅛ↄ⁸ ⌐│⁸ ∞⅜ ⁸↓─ │⅛⌂╡ ≢⅝√

≤⁸ ℮⁹ 
 

│⁸₈ ₉╩ ⇔≡⁸ⱪꜝfi╩ ≡╢↓≤⅜≢⅝╢∞╤℮⁹ 
─₈ ₉∞↑≢⌂ↄ⁸↓─▪ⱪ꜡כ♅ ⅜⁸№╠√⌐₈ ↄ₉ ╙∆

ↄ⌂ↄ⌂™∞╤℮⁹ 
 
≤ↄ⌐⁸₈⌐╦≤╡₉↔╕√ה ⌐≈™≡│∕℮∞╤℮ ⅜ ⅛⁸ ⅜ ⅛⁸⌂≥ ⁹ 
 
 
ₒ ₓ 
 

Christakis, N.A. and Fowler, J.H., 2007 "The Spread of Obesity in a Large 
Social Network Over 32 Years," New England Journal of Medicine 357(4): 370-379  

Fowler, J.H. and Christakis, N.A., 2008 “Dynamic spread of happiness in a 
large social network: longitudinal analysis over 20 years in the Framingham Heart 
Study” BMJ. 2008; 337: a2338.  doi:  10.1136/bmj.a2338 

, 2003,₈ │ ╩ ┬?₉a . ₑ126: 1-20 
Lewis,Kevin, Gonzaleza,Marco and Kaufmanb,Jason,2012 “Social selection 

and peer influence in an online social network,” PNAS, 109(1): 68-72. doi: 
10.1073/pnas.1109739109 
 
 
 
ₒ ₓ 
►▼Ⱪ▪fi◔כ♩⌐ ⅎ≡ↄ∞↕∫√ ─ ↕╪⌐ ↄ ™√⇔╕∆⁹ ⌐⅔

↑╢►▼Ⱪ▪fi◔כ♩╩ ⇔≡ↄ∞↕™╕⇔√⁸B ⁸C ⁸⌐ ↄ ™√⇔╕∆⁹ 
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