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HMDA B

 HMDA (Home Mortgage Disclosure Act, BEEIEFHLNFIE) X
}EE</_&E/ _Iﬁﬁﬂfiﬁﬁﬁ "EE /AEE/J/)SIZ—_IEW HJZ 1990 EETEHREIL%
A ERTEAVEIE

PIEX(E: hmda swl.csv 1RBAN{4: hmda.docx

s MIBEHEBS 62 1" T=, BIENENFER, RNt EEiRE
B (NA1E$[I’* )

Missing value in the file Missing value after importing
Numeric data: 999999.375 » Numeric: 999999.375
String data:  NA All string: NA

Partial string: (blank)

* Learn the setmiss command.
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TN _{HESMNIEEEFRRES

Xt

IIE

SK[E] 3R £ 2o LAY

Bo + Brx1 + Baxa + -+ + BmTm
=EY | X1, =21, X0, =22,..., Xpni = Ti)

2 YA {EE=, WA

i)
>.|.

E(Y) =0 xPr(Y =0) + 1 x Pr(Y = 1)
= Pr(Y =1)

> E(Y | X1,....Xm)=Pr(Y =1] X1,..., Xon)
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2 R AR B

Linear probability model

» EZ= N T{EE=RRIZ 5 % Ol TFAR BRI 2 | E i SRR B

(linear probability model)
Y; = Bo + 51 X1 + BoXoi + - + B X + u;

= Pr(Y=1|X1,...,Xm)
= fo + 51 X1 + B2 Xo + - + B X

* RY P, eEEMEAZERIFARN, X, BHX—T205[{
Y Y = 1 fIMERZAL,

» EAREUKIBRTILAR OLS {&1T#1T151E.
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£ gretl PEXEHIZ

open "@workdir/data/hmda_swl.csv"

rename s/ deny
dummify deny

rename 65 Doriginate
rename 66 Dnotaccepted
rename 6/ Ddeny

B EZE T™MORA:
@5, AERERIBEERER. B4

==

65
66
67

65
66
67

deny

Ddeny_1
Ddeny 2
Ddeny_3

sll

s6

deny
Doriginate
Dnotaccepted
Ddeny

s9

s11

dummy for deny = 1
dummy for deny = 2
dummy for deny = 3

dummy for deny = 1
dummy for deny = 2
dummy for deny = 3
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FH P/l ratio [B])3 Ddeny (E#IFHH 11.1)

rename s46 piratio
genr Npiratio = piratio / 100
ols Ddeny const Npiratio —-robust

Model 1: OLS, using observations 1-2380
Dependent variable: Ddeny

Heteroskedasticity—-robust standard errors, variant HC1l

coefficient std. error Z p—value
const -0.0799096 0.0319666 -2.500 0.0124  *x
Npiratio 0.603535 0.0984826 6.128 8.88e-10 xxx

] P/I ratio #1 black A ™NE£[E]Y3 Ddeny (E#HH 11.3)




R E R RBIRYER R

» RN S7E 0 A 1 Z[EEME, MEMEEREREE X BATE/
RBE ZELXTEE
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- Altt, HNFEZSREIFZIERE, B probit # logit [B])FRE,
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Probit ] logit [2]!3



Probit [0]!3

The probit regression

 Probit BVAFIH T ELESD N RREN S BI HEEE O
1 ZEAYsT =, Bl

T S 3 -
d(x) = / o exp ( — E)ds N

 Probit [B])F&EEL
Pr(Y =1 Xy,..., X)) =2(Bo+ 61Xy + -+ B X))
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Probit [B]Y389F050 5 {1t

o ANMEFTN Y = 1 B9
2. ITEZRER O(2)

« RERYEITRIBA

e

3 EZR 1T s/ N (1T, SEHRAMMAMIT (maximum

likelihood estimation) .

S AUREITESSUARRE (BElLE AT HMIRFIUEFTIIEER) KNS
HEVE, flw, SRR EE—TE=HRMESHIom, BEEENTBER p
i, p ARMSE, LWREBENFAFSSMTINE O F 1, NAREN

(p — Dp., <UBRREEMER AR p RIEER 0.5, FHRNEZHE 11.3.2 TTHIH

x 11.2,

» AURAEITERE 8T, EAENMRMESHFS T, BLLiE%® OLS &
TEERN (FEHE/)) , AZERZRASAUAGT.
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[O])A A SNBIRERF

* 1£ probit &REIF, [EFREFTEE BRI E ST
FCHY A EE’M‘E%KXT’C

o X, HEIN—NERIRT, XIRIRG z EHEA0 B, HETIRMRA

Y = | tOlERpgEh, B8 WKMWMﬁﬁﬁﬁm R I L 8
EMMREL, 4H— P2 EEE S EE T SRR
MME (SHETRUEHTN) .

s MRFAF—1TEFET=, BAIMUHEERRTREYIREL,
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Logit [@]Y)3

The logit regression

* Logit BIVAFIA T logistic KL A SEBBET 01 Z
BBV [

Pr(Y =1 X1,...,Xm)

T 14exp(—(Bot BiXit e+ BnXm))

1
logistic PKIZN:
l +e >

o Logit [Al)It AT A& AKIAARELIT.
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Logit BRENAOBL R

» HT 1 LEHUEN 1 RN p N, BEMHBLE (odds ratio)
S l—p
« EX x AABLERNBARNE, FI1S
y=In(——) = =1L
1 —p 1 —p
e’ 1
> p=

16



gretl 84 probit ] logit &<

o gretl HAY probit V3R] logit EVAGL DA probit #
logit .

s FEIEIENE, XM T EAANL RGN p 1, T2
B E TR IR SBIYENYNERER, NRERA pE, N

Wil ——p-values

s A= YRIFM{E N 08¢ 1, Bl

. 1 if the predicted prob. exceeds 0.5
0 otherwise
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probit Ddeny const Npiratio --robust —--p-values

Model 3: Probit, using observations 1-2380
Dependent variable: Ddeny

QML standard errors WERERH T7THF (11.7)
coefficient std. error Z p—value

const -2.19416 0.164941 -13.30 2.23e—-40 *xxkxx

Npiratio 2.96791 0.465224 6.380 1.78e-10 xxx

Mean dependent var 0.119748 S.D. dependent var 0.324735
McFadden R-squared 0.046203 Adjusted R-squared 0.043910
Log-likelihood -831.7923  Akaike criterion 1667.585
Schwarz criterion 1679.134 Hannan—-Quinn 1671.788

Number of cases 'correctly predicted’ 2099 (88.2%)
f(beta'x) at mean of independent vars 0.191
Likelihood ratio test: Chi-square(1l) = 80.5859 [0.0000]

Predicted
0 1
Actual @ 2091 4
1 277 8

Test for normality of residual -
Null hypothesis: error is normally distributed
Test statistic: Chi-square(2) = 15.772
with p-value = 0.000375971
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» A EHIPH (11.8) # (11.10),
o DATE P/l ratio = 0.3 KEAFE AR IBEEEWELE,
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Probit [ logit Bl)AERINER

. ° S AR ETF 2 E2380 M E,
a . mHhE 11.3 EF = 127
S LR,
S - — The probit model
) - - The logit model
° | I ” ’ I ° I I I I
0.0 0.5 1.0 1.5 2.0 2.5 3.0

P/l ratio
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MEE

o IFHATIMEESI (fraction correctly predicted)

= Y. =1 BEE#@ERNEET 50%, =& Y, = 0 BEMHZR
i‘ﬁ/)”ME/J\-- 50%, NIFRXS Y; BTN IETH .

« {4 R2 (McFadden’s pseudo-R2)

pseudo-R? = 1

b £(f) RMASBEIMIEINREL, /() 2IXESEHM
R RIBO S BN SR R 2
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probit Ddeny const Npiratio --robust —--p-values

Model 3: Probit, using observations 1-2380
Dependent variable: Ddeny
QML standard errors

coefficient std. error Z p—value
const -2.19416 0.164941 -13.30 2.23e—-40 *xxkxx
Npiratio 2.96791 0.465224 6.380 1.78e-10 xxx

Mean dependent var ©0.119748 S.D. dependent var 0.324735
McFadden R-squared 0.046203 ) Adjusted R-squared 0.043910

Log-TikeTihood -831.7923  Akaike criterion 1667.585
Schwarz criterion 1679.134 Hannan—-Quinn 1671.788

Number of cases 'correctly predicted’ 2099 (88.2%{)
f(beta'x) at mean of independent vars 0.191
Likelihood ratio test: Chi-square(1l) = 80.5859 [0.0000]

Predicted
0 1
Actual @ 2091 4
1 277 8

Test for normality of residual -
Null hypothesis: error is normally distributed
Test statistic: Chi-square(2) = 15.772
with p-value = 0.000375971
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HIEHEER . probit 1 logit REIAYLLER

- ZTHERV G R AT ZER, BIREMNIEIRE TR
1L,

* Probit 1 logit =RBINIELL MEAREY, [KIth B MERERE O]V R EN,

o ZHHERIZEIA OLS {518, T probit # logit 22 A &z ABLZA
Bh1E, Zl[l% &Tﬁiﬁ S AUAGITTSE/RRE (ZEE S
AT, BTEHITHEITE) .

* Probit 7 logit [B]Y)ARVERETE LML, FEITER logit =EY
Lt probit B3R 5,

» AMRAREWEHEFE, FIBAGRE,
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HithZfREIZT SIEE
Other limited dependent variable models

« i< (censored) [EI)3{=EHY
IS 23R 2 15 1 E L2 32 = B9 SE PR LTI 25 HE #5% FR il 7 %AEIEE’J SEEIA, FHULGEESEERVEIE#RIC T
N EFRELTFIRIE., IR EIERNAVIREL 9 tobit [0])F1=EY

o ¥EAI%IE (sample selection) {EE!
SBHRECENAIEAZEICRNHIZEN, MEREWICRKIRE, ZBIEFR 9B
(truncated) #UE. sRTE)IREEHFRRIFEEI—FF,

« ITEIEE (count data)
THEIRERIEREENITHENTFE (REXRE) . HXTEEURNE BRE & 1EPoisson [2]Y3F0 2 I
(negative binomial) [E])3,

- B EZE= (ordered response)
ﬁflx%é&ﬁm?eﬁﬁtﬂ’ﬂaﬁEgj‘HF}*E’JEIV_iL*ﬂE MRLBFHASFH. KFE. ML, #x., oJH
% probit &% (ordered probit model) FH1T0 1,

o BEL%IE (discrete choice) #iiE
HEOEIRBIEE TFEINEMEUE, TTHZIN probit (multinomial probit) EZ IR logit (multinomial
logit) [E]YIt=EY
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