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? Y 2 Prob(Y=1) Prob(Y=2)
Prob(Y=1) 05  Prob(Y=2) 0.3

30% 50%
209

1.2 Binary - Choice Model

2 (wo alternative)
charateristics

linear function

Binary-Choice Models 3

L Linear Probability Model
2. Logit Model
3. Probit Model
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1.2.1 Linear Probability Model

regression

1. Heteroshedastic Variances of Distribution
VardLi,) = E[fl, - E(W)f = EQJ.)2 Assumption Ed*) = 0
Linear Probability Model
Var(W) = PA-P) EO'/Xi) = p, + Ppc, = P,
Var(J") Y Yj = E(Y/X])
Linear Prchabilty Model Heteroshedasticity

2. Y out of range

£ 0 1
Linear Probability Model

aiiae
&1 regression Nl

nuszunaulé < 0
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3. Extreme Value (
) ' regression
4. Interpretation of R2 R2 concept
Y-Y = error term log likelihood

Linear Probability Model

concept curve
curve 1
Y out of range
curve z,t, FL 1
' 2

1. Normal Distribution : Probit
2. Logistic Function : Logit

1.2.2  Logit Model

Logit Model Logistic function( concept
t-distribution) Normal distribution
Logit  Model ?

0 1 Linear Probability Model (

regression )

Logit Model

Py) = F(Ot+ PXD = 1/(1+e,069)



observation

13

Z=atph

<y=1) = 1/(1+el)
n(y=0) = 1- 1/(1+e")

step

2,
Logit Model concept
log likelihood

Probability

R2
Loglikelihood

(
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log likelihood

concept
concept R2

1.5 Multiple Choice Model

1.5.1 Linear Probability Model

Pu = oc +Pix,
pd=1a2+P2

PI=ad+pX
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Maximum log likelihood

t-test
R2

) =123



- estimated intercept 1
(P1+P2+p3=1)
- estimated slope parameters 0

(PHP2+PI=")

PL P2
2
Linear Probability Model
Probabilty 1

1.5.2 Logit Mol

3 3
log"p) = a2+P2X
I°g(fyp) = a3 +P3x,
log(p/p2 = a 2+ P,
P j=123 J
a (3 Logit Model
a,1=a,-a. ad=a-a, (L =a3q,
pl =p-p, pl=p-p. pl=p -p
iog(P%,) = (a2-a ] + (p2- PDX

o) = (132) + (3 PIX

iog(P4p? = (a%oy + (P Pyx

P3
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1.6 Logit Mode!
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Prob(Y=1) > 0.5
0.5
17
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(«3-«2 + (03- P2 X
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observation

Probability
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Prob(Y=0) 0.6
Prob(Y=0) >



Y Prob(Y=1)
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Prob(Y=1) >0.5
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2. Logit Model J

0.8 Prob(Y=0)

Prob(Y=0) 0.6
Prob(Y=0) >

STOTAL = a 0+ P IYP, + |32/n, + P-JADDREi + P4DEPEN, 1+ P6EDUC1 + P6EDUC2,

+p 7TEDUC3, + P8EDUC4, + PINUOFHO,

STOTAL, = 0

YP =
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YT =
DEPEN =
EDUC =
NUOFHO =
ADDRE =

Logit Model

STOTAL = -1.0016 +0.000146(YP) + 0.000108(YT) + 0.4422(ADDRE) - 0.00085(AGE)
(0269 (9.058)* (2954)* (-0.1815)
+0.07766(ASSTOTAL) - 0.3279(DEPEN) - 0.1028(EDUCY)

(0.3387) (-5.65)* (-0.515)

+0.118(EDUC2) - 0.4427(EDUC3) - 0.582652(EDUC4)
(0.464) (-1.299) (~1.56456)

- 0.0059(NUOFHO) +0.193199(SEX)

(-0.345) (1.2488)

{-stat
* . 95%
* . 0%
0 968
0 497
Logit z
( 90%) (YP) (Y



step 2

Predict

Logit)

—A oo — g9 M » o

. Logit ' ,

Logit
P(S=])
P(S|=1) = 1/(1+e3)
" P(S=0) = 1-P(S=1)
P(S=1) Slogitf
1 0 Slogitpredict
Logit
ACTUAL( y
0 1
202 114
( Logit ( Logit
J )
295 854
( Logit ( Logit
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7 Logit ?
72.08%(1056/1465)
? ?
40.64% (202/497) 59.36%(295/497)
?
88.22%(854/968) 11.78%(114/968) ? ?
3 Logit !
7 Logit ? ? ?
? 77 ? 10% N
?
il 7 Logit ? ? ? 77

Logit 7



ACTUAL( ? 1)
0 1
9% 9%
P ( Logit ( Logit
R0
X ) )
| 38 170
C o1 ( Logit ( Logit
T
) )
Logit 66.0%
(264/400)
48.96% (94/192) 51.04%(98/192)
81.73%(170/208) 18.27%(38/208)
3.2 Logit Probit

Lot
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ACTUAL( ' s1)

0 1
12 26
P ( Logit ( Logit
R0
X ) )
| 8 154
C o1 ( Logit ( Logit
T
) )
Logit 83.0%
(166/200)
"1
31.57% (12/38) 68.43%(26/38)
95.06%(154/162) 4.94%(8/162)
3.3 Logit Probit

Logit
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ACTUAL( ' 1)

0 1
25 12
P ( Logit ( Logit
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X ) )
| 17 228
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T
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Logit
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34 Logit Probit

Logit



ACTUAL( s1)

0 1
6 29
P ( Logit ( Logit
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E g 0
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Logit
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