. Mai Surintrabooh
Assignmunt 6 6204440148

Requirements:
a. Estimate the model assuming that the probability function is (a) cumulatlve robit

normal probability distribution function and (b) logistic probability lggH
distribution function. Interpret your estimated result (overall test, individual
test, pseudo R’, counted R?).

Estimate He wiodel assurming fhatk prdoabilih{l fnetim s
(@) cumulghve nommad paf

1 . probit y x1 x2 x3 x4, nolog

Probit regression Number of obs = 400

LR chi2( 4) = 201.93

Prob > chi2 = 0.0000

Log likelihood = =-147.46881 Pseudo R2 = 0.4064
y Coef. Std. Err. z P>|z| [95% Conf. Interval]

x1 .3590739 .0371539 9.66 0.000 .2862536 .4318941

x2 -.8525746 .144481 -5.90 0.000 -1.135752 -.569397

%3 -.5735764 .2202882 -2.60 0.009 -1.005333 -.1418195

x4 -1.248569 .226762 -5.51 0.000 -1.693014 -.8041238

_cons 1.45664 .2037279 7.15 0.000 1.057341 1.85594

Acovding to e P-valug of e chi a, LR fest, ,which is 0.000. Thus ,
oll, e mdyumdut variables e overpdl Significant. Nlmcm/er fooliing ott
eath indivdual 2-teSt — ol e van'abl!z. are individu SI nnﬁram— at 5 level.
Pseudo Rr? vM/nis fest is 0.4064 . Twis R* A be used riaflon ; it is
MSed mly for makin #_rmmpansm In addifipn , g rmmed R* fr e (ate
(3-1 e als+o al. =0 eguals 40 60.30/ and svelall equds o g1.357.
muvnber ark ot V?Vlﬂ ﬁir frovn eauln ot ald flu) are gl M than SO 7,

2 . qui probit y x1 x2 x3 x4, nolog -W\WM, H’ IS %‘le‘f 300(1

3 . estat clas fouR wis wmodsl for predichon
Probit model for vy oy‘ VVIG‘MVIQ mm&b
True

Classified D ~D Total

+ 251 49 300

= 24 76 100

Total 275 125 400

Classified + if predicted Pr (D) >= .5
True D defined as y != 0
Sensitivity Pr( +| D) 91.27%
Specificity Pr( -|~D) 60.80%
Positive predictive value Pr( D| +) 83.67%
Negative predictive value Pr(~D| -) 76.00%
False + rate for true ~D Pr( +|~D) 39.20%
False - rate for true D Pr( -| D) 8.73%
False + rate for classified + Pr(~D| +) 16.33%
False - rate for classified - Pr( D| -) 24.00%

Correctly classified 81.75%




(v) logistic pdf

4 . logit y x1 x2 x3 x4,

nolog

Logistic regression

Log likelihood =

x1
x2
%3
x4
_cons

-147.90869

Coef. St
.6299401
-1.488248
-.9562902
-2.155321
2.5165

d. Err.

.0708979
.2597744
.3882611
.4055058
.3714373

.89
-5.
-2.
.32
.78

73
46

Number of obs = 400
LR chi2( 4) = 201.05
Prob > chi2 = 0.0000
Pseudo R2 = 0.4046
P>|z| [95% Conf. Interval]
0.000 .4909828 .7688974
0.000 -1.997396 -.9790992
0.014 -1.717268 -.1953124
0.000 -2.950097 -1.360544
0.000 1.788496 3.244503

Overall test and inolividual, test of Wis Romishe wodel awe significawt as illushrafed
97 \evel.) Pseudo R? is 0.404} ,

n Ay, p-valug,
which 1§ 04

Sﬂcom et e ull a
W above, probit wodad. . Thus, it wuans mat beth model

has fue savvu. d"ﬂm' of the Qoodm of it (Wi Ulswua iy psewolo R? o jushfq)

Logistic model for y

True

Classified D

+ 251

- 24

Total 275

Classified + if predicted Pr (D)
True D defined as y != 0
Sensitivity
Specificity

Positive predictive value
Negative predictive value

False + rate for true ~D
False - rate for true D

False + rate for classified +
False - rate for classified -

Correctly classified

49
76

125

>= .5

Pr( +| D)
Pr( -[~D)
Pr( D| +)
Pr(~D| -)

Pr( +|~D)
Pr( -| D)
Pr(~D| +)
Pr( DI -)

The valwes of coanted R? for Hin's
wodgl ave as follows ...
W
=1-% ql.e73 £
=0 - b0.80/
oyl » %1.35/7.

UL iumber ark ot vel) spiea ik
mt ool all of Tum are mne
tuan 5p 7. . ﬂmrm Jus
modly, s ood for malung
predichow “and Qwrart

b. Make comparison of the goodness of fit of the two models.

Awovding o fue value o pseudo R® and counted R*, boflh wodel,
have ﬂﬂ-@sawu qoodvun of fit,



c. From Probit model, show how to compute Overall LR-test.

From Probit , overall LR est is omputred by ..
IR -test = 2 [ b Lyg - Logug ]
= 2 [ -147.46881 +249,43455 | = 201.93

This LR stotistic gives b 1 P~ value of 0.000. Tuus , His
Wwodyl, 15 overoll syificant,

d. From Logit model, compute predicted value of index value and predicted
probability of being bad loan by using mean value of all Xs.

7 . mfx, predict (xb)
Marginal effects after logit

y = Linear prediction (log odds) (predict, xb)

— = 1.32418

| The index value ( 1) equmals to 1.9241¢. The indeX value
Se¥™ | candlso e omputed as follaws ...

1= 2.5165 + 0.63(0.459)-1.40(0.309)-0.9p (0.559) - 2.1b (- 0.12)
— & 132

o . Predicted valug ofindex vaug
P % .89 IS 1:32 ol predlicteot prob.

(1.32)
14€ of being bad IoaV\ is 0.389. 4
4 . logit y x1 x2 x3 x4, nolog
Logistic regression Number of obs = 400
w, LR chi2( 4) = 201.05
a Prob > chi2 = 0.0000
Log likelihood = =-147.90869 Pseudo R2 = 0.4046
Y Coef. Std. Err. z P>|z| [95% Conf. Interval]
x1 .6299401 .0708979 8.89 0.000 .4909828 .7688974
x2 -1.488248 .2597744 -5.73 0.000 -1.997396 -.9790992
x3 -.9562902 .3882611 -2.46 0.014 -1.717268 -.1953124
x4 -2.155321 .4055058 -5.32 0.000 -2.950097 -1.360544
_cons 2.5165 .3714373 6.78 0.000 1.788496 3.244503
6 . mfx
Marginal effects after logit
y = Pr(y) (predict)
) = .7898763
variable dy/dx sStd. Err. z P>|z| [ 95% C.I. ] X
x1 .1045522 .01146 9.12 0.000 .082083 .127022 .454973
x2 -.247007 .04388 -5.63 0.000 -.333011 -.161003 .809344

x3 -.1587171 .06397 -2.48 0.013 -.2841 -.033334 .556712
x4 -.3577223 .06679 -5.36 0.000 -.488633 -.226812 -.119684



e. Compute marginal effect at mean and at median for Logit model.

6 . mfx

Marginal effects after logit

y = Pr(y) (predict)
= .7898763
variable dy/dx std. Err. z P>|z| [ 95% C.1I. ] X
x1 .1045522 .01146 9.12 0.000 .082083 .127022 .454973
x2 -.247007 .04388 -5.63 0.000 -.333011 -.161003 .809344
x3 -.1587171 .06397 -2.48 0.013 -.2841 -.033334 .556712
x4 -.3577223 .06679 -5.36 0.000 -.488633 -.226812 -.119684

8 . mfx, at (median)

Marginal effects after logit
y Pr(y) (predict)

.84127022
variable dy/dx std. Err. z P>lz| [ 95% C.I. ] X
x1 .0841188 .00961 8.76 0.000 .065292 .102946 .655749
x2 -.1987326 .03349 -5.93 0.000 -.264373 -.133093 .692745
x3 -.1276979 .04944 -2.58 0.010 -.224597 -.030799 .488768
x4 -.28781 .05616 -5.12 0.000 -.397881 -.177739 -.109732

MargivnaLef‘Fw af waan % 0.39
0 w nudian * 0.841

Compute marginal effect at the value of X;=0.5, X>=1, X5=0.5, X4=0 for the
Probit model.

10 . mfx, at (0.5 1 0.5 0)

Marginal effects after probit

y = Pr(y) (predict)
= .69034
variable dy/dx Std. Err. VA P>|z]| [ 95% C.I. ] X
x1 .1266183 .01307 9.69 0.000 .101001 .152235
x2 -.3006389 .05452 -5.51 0.000 -.4075 -.193778
%3 -.2022572 .07644 -2.65 0.008 -.352085 -.05243
x4 -.4402764 .08419 -5.23 0.000 -.605293 -.27526

Margjnak effect = 0.69

oukrHLmG



g. Determine counted R? using the threshold of predicted value = 0.5 for Logit

models.

20 . estat clas

Logistic model for y

True
Classified D ~D
+ 251 49
- 24 76
Total 275 125

Classified + if predicted Pr (D) >= .5

True D defined as y != 0

Sensitivity Pr( +| D)
Specificity Pr( -|~D)
Positive predictive wvalue Pr( D| +)
Negative predictive wvalue Pr(~D| =)
False + rate for true ~D Pr( +|~D)
False - rate for true D Pr( -| D)
False + rate for classified + Pr(~D| +)
False - rate for classified - Pr( D| =)

Correctly classified

Cauvded RZ wlum =1 -b A.Lx/
] 0 - LOgO/
Owwuu.uumnd - 8\.99/.

Total

91

39

81.

300
100

400

.27%
60.
83.
76.

80%
67%
00%

.20%
.73%
16.
24.

33%
00%

75%

h. Determine counted R? using the threshold of predicted value = 0.7 for Logit

models.

21 . g yhatl=0 if pr<=0.7
(241 missing values generated)

22 . replace yhatl=1 if pr>0.7
(241 real changes made)

23 . tabulate y yhatl A A
y=o  y=1
vhatl
y 0 1 Total
0 QoD
1 58
Total 159 241

Connted R?
28 = 38.917

V\M[ﬂ:d:
WXM(d=0: 101

Overal],

s

: 101423 =

400

80.€7

34.9



Assignment6 Saturday February 27 16:21:05 2021 Page 1
name: <unnamed>
log: C:\Users\user\Documents\BE TU\Year2\EE426\HW6\6.2.smcl
log type: smcl
opened on: 27 Feb 2021, 16:01:26
1 . probit y x1 x2 x3 x4, nolog
Probit regression Number of obs = 400
LR chi?2( 4) = 201.93
Prob > chi?2 = 0.0000
Log likelihood = -147.46881 Pseudo R2 = 0.4064
y Coef. Std. Err. Z P>|z| [95% Conf. Intervall]
x1 .3590739 .0371539 9.66 0.000 .2862536 .4318941
%2 -.8525746 .144481 -5.90 0.000 -1.135752 -.569397
%3 -.5735764 .2202882 -2.60 0.009 -1.005333 -.1418195
x4 -1.248569 .226762 -5.51 0.000 -1.693014 -.8041238
_cons 1.45664 .2037279 7.15 0.000 1.057341 1.85594
2 . probit y, nolog
Probit regression Number of obs = 400
LR chi2( 0) = 0.00
Prob > chi2 = .
Log likelihood = -248.43455 Pseudo R2 = 0.0000
y Coef. Std. Err. z P>|z| [95% Conf. Intervall]

_cons .4887764 .0654634 7.47 0.000 .3604706 .6170822

é. estat clas (-Fm- Pmbﬂ' l{]Xo) XZ X3 7(4’

Probit model for y

vw.?mq? = 1 paste f wsUlt fiow avotur file,

True
Classified D ~D Total
+ 251 49 300
- 24 76 100
Total 275 125 400
Classified + if predicted Pr (D) >= .5
True D defined as y != 0
Sensitivity Pr( +| D) 91.27%
Specificity Pr( -|~D) 60.80%
Positive predictive value Pr( D| +) 83.67%
Negative predictive value Pr(~D| -) 76.00%
False + rate for true ~D Pr( +|~D) 39.20%
False - rate for true D Pr( -| D) 8.73%
False + rate for classified + Pr(~D| +) 16.33%
False - rate for classified - Pr( D| -) 24.00%
Correctly classified 81.75%




4

5

Assignment6 Saturday February 27 16:21:06 2021 Page 2
logit y x1 x2 x3 x4, nolog
Logistic regression Number of obs = 400
LR chi2( 4) = 201.05
Prob > chi?2 = 0.0000
Log likelihood = -147.90869 Pseudo R2 = 0.4046
y Coef. Std. Err. z P>|z| [95% Conf. Intervall]
x1 .6299401 .0708979 8.89 0.000 .4909828 .7688974
X2 -1.488248 .2597744 -5.73 0.000 -1.997396 -.9790992
%3 -.9562902 .3882611 -2.46 0.014 -1.717268 -.1953124
x4 -2.155321 .4055058 -5.32 0.000 -2.950097 -1.360544
_cons 2.5165 .3714373 6.78 0.000 1.788496 3.244503
estat clas
Logistic model for y
True
Classified D ~D Total
+ 251 49 300
- 24 76 100
Total 275 125 400
Classified + if predicted Pr (D) >= .5
True D defined as y != 0
Sensitivity Pr( +| D) 91.27%
Specificity Pr( -|~D) 60.80%
Positive predictive wvalue Pr( D| +) 83.67%
Negative predictive value Pr(~D| -) 76.00%
False + rate for true ~D Pr( +|~D) 39.20%
False - rate for true D Pr( -| D) 8.73%
False + rate for classified + Pr (~D| +) 16.33%
False - rate for classified - Pr( D| -) 24.00%
Correctly classified 81.75%
. mfx
Marginal effects after logit
y = Pr(y) (predict)
= .7898763
variable dy/dx Std. Err. z P>|z| [ 95% C.I. ] X
x1 .1045522 .01146 9.12 0.000 .082083 .127022 .454973
X2 -.247007 .04388 -5.63 0.000 -.333011 -.161003 .809344
x3 -.1587171 .06397 -2.48 0.013 -.2841 -.033334 .556712
x4 -.3577223 .06679 -5.36 0.000 -.488633 -.226812 -.119684
. mfx, predict (xb)
Marginal effects after logit
y = Linear prediction (log odds) (predict, xb)
= 1.32418
variable dy/dx Std. Err. 4 P>z [ 95% C.I. ] X
x1 .6299401 .0709 8.89 0.000 .490983 .768897 .454973
x2 -1.488248 .25977 -5.73 0.000 -1.9974 -.979099 .809344
%3 -.9562902 .38826 -2.46 0.014 -1.71727 -.195312 .556712
x4 -2.155321 .40551 -5.32 0.000 -2.9501 -1.36054 -.119684




Assignment6 Saturday February 27 16:21:07 2021 Page 3
8 mfx, at (median)
Marginal effects after logit
y = Pr(y) (predict)
= .84127022
variable dy/dx Std. Err. z P>|z| [ 95% C.I. ] X
x1 .0841188 .00961 8.76 0.000 .065292 .102946 .655749
x2 -.1987326 .03349 -5.93 0.000 -.264373 -.133093 .692745
%3 -.1276979 .04944 -2.58 0.010 -.224597 -.030799 .488768
x4 -.28781 .05616 -5.12 0.000 -.397881 -.177739 -.109732
9 qui probit y x1 x2 x3 x4
10 mfx, at (0.5 1 0.5 0)
Marginal effects after probit
y = Pr(y) (predict)
= .69034
variable dy/dx Std. Err. Z P>|z]| [ 95% C.I. ] X
x1 .1266183 .01307 9.69 0.000 .101001 .152235 .5
x2 -.3006389 .05452 -5.51 0.000 -.4075 -.193778 1
%3 -.2022572 .07644 -2.65 0.008 -.352085 -.05243 .5
x4 -.4402764 .08419 -5.23 0.000 -.605293 -.27526 0
11 ssc install fitstat
checking fitstat consistency and verifying not already installed...
all files already exist and are up to date.
12 qui logit y x1 x2 x3 x4
13 fitstat
Measures of Fit for logit of y
Log-Lik Intercept Only: -248.435 Log-Lik Full Model: -147.909
D(395): 295.817 LR (4): 201.052
Prob > LR: 0.000
McFadden's R2: 0.405 McFadden's Adj R2: 0.385
Maximum Likelihood R2: 0.395 Cragg & Uhler's R2: 0.555
McKelvey and Zavoina's R2: 0.622 Efron's R2: 0.445
Variance of y*: 8.707 Variance of error: 3.290
Count R2: 0.818 Adj Count R2: 0.416
AIC: 0.765 AIC*n: 305.817
BIC: -2070.811 BIC': -177.086
14 predict pr
(option pr assumed; Pr(y))
15 g uhat=0 if pr<=0.5
(300 missing values generated)
16 drop uhat
17 g yhat=0 if pr<=0.5
(300 missing values generated)



Assignment6 Saturday February 27 16:21:07 2021 Page 4
18 replace yhat=1 if pr>0.5
(300 real changes made)
19 tabulate y vhat
vhat
y 0 1 Total
0 76 49 125
1 24 251 275
Total 100 300 400
20 estat clas
Logistic model for y
True
Classified D ~D Total
+ 251 49 300
- 24 76 100
Total 275 125 400
Classified + if predicted Pr (D) >= .5
True D defined as y != 0
Sensitivity Pr( +| D) 91.27%
Specificity Pr( -|~D) 60.80%
Positive predictive value Pr( D| +) 83.67%
Negative predictive value Pr (~D| -) 76.00%
False + rate for true ~D Pr( +|~D) 39.20%
False - rate for true D Pr( -| D) 8.73%
False + rate for classified + Pr(~D| +) 16.33%
False - rate for classified - Pr( D| -) 24.00%
Correctly classified 81.75%
21 g vhatl=0 if pr<=0.7
(241 missing values generated)
22 replace yhatl=1 if pr>0.7
(241 real changes made)
23 tabulate y yhatl
vhatl
% 0 1 Total
0 101 24 125
1 58 217 275
Total 159 241 400

Classified

300
100

275

125

400



Saturday February 27 16:21:07 2021

Classifie if predicted Pr(D) >= .5
True D defin as y !'=0

Sensitivity Pr( +|
Specificity Pr( -|~D
Positive predictive va¥Ne Pr( D]
Negative predictive wvalu Pr (~D]|

true ~D
true D
classified +
classified -

for
for
for
for

False +
False -
False +
False -

rate
rate
rate
rate

.20%

.73%
16.33%
24.00%

Correctly classified

.75%

25 . fitstat

Measures of Fit for

Log-Lik Intercept -248
D(395) : 295
McFadden's : 0
1kelihood R2: 0

y and Zavoina's R2: 0

* . 8

0

0

BIC -2070

26 . log close

name: <unnamed>
log:
log type: smcl

closed on: 27 Feb 2021,

.435
.817

.405
.395
.622
.707
.818
.765
.811

16:17:27

Log-Lik Full M -147.
LR (4): 201.
Prob > LR: 0.

McFadden's Adj R2:
Cragg & Uhler's R2:
Efron's R2:
Variance of error:
Adj Count R2:
AIC*n:

BIC':

C:\Users\user\Documents\BE TU\Year2\EE426\HW6\6.2.smcl




