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Assignment 3

Due: 15/9/2020

The model
In the study of default probability of the loan, determination factors include:

Prob(Y=1|X) = f(X1, X2, X3, X4)

Dependent variable Y7 = / if the firm is bad loan, and = 0 for good loan.

Independent variables

X1 is debt coverage ratio.

Xz is liquidity ratio represented by current assets to current liabilities
X3 is profitability ratio represented by sales to total assets

X4 1s solidity ratio represented by retained earnings to total assets

From Data Assignment 3.dta:
Requirements:
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Estimate the model assuming that the probability function is (a) cumulative
normal probability distribution function and (b) logistic probability
distribution function. Interpret your estimated result (overall test, individual
test, pseudo R?, counted R?).

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

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

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

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

Compute marginal effect at the value of X;=0.5, X>=1, X3=0.5, X4=0 for the
Probit model.

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

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



Overall Test
P (X >015) < 0.05

logit y x1 x2 x3 x4

). -

Iteration O: log likelihood = -248.43455 TkQMM, the Eihv‘-\q*‘cd vesults are Signiﬁcan%'.
Iteration 1: log likelihood = -154.08753
Iteration 2: log likelihood = -148.000S51
Iteration 3: log likelihood = -147.S0887
Iteration 4: log likelihood = -147.508€S
Iteration 5: log likelihood = -147.508¢8S
Logistic regression Number of obs = 400
IR chiZ(4) = 201.05
Prob > chiz = 0.0000
Log likelihood = -147.508€S Pseudo R2Z = 0.404¢
¥ Coef. Std. Err. z ( B> z| [95% Conf. Interval]
x1l -€255401 -0708978 8.89 0.000 -4508828 .7€88574
b -1.488248 .2587744 -5.73 0.000 -1.99739¢ -.97508%52
x3 -.9582502 -3882¢e11 -2.4¢ 0.014 -1.7172¢€8 -.1553124
x4 -2.155321 -4055058 =5.32 0.000 -2.950097 -1.360544
_cons 2.51865 -3714373 €.78 0.00?/ 1.78845¢ 3.244503
C0.05 2 .. Al of cshmeled coef;cionts
. probit y x1 x2 x3 x4 L
oF g medel qre Sonikiaant .
Iteration 0: log likelihood = -248.43455
Iteration 1: log likelihood = -150.0351S
Iteration 2: log likelihood = -147.48531
Iteration 3: log likelihood = -147.46882
Iteration 4: log likelihood = -147._.46881
Probit regression Number of obs 400
IR chiz(4) = 201.853
Prob > chiz = 0.0000
Log likelihood = -147_.4€881 Pseudo R2Z = 0.40¢e4
¥ Coef. Std. Err. z ( B> z| [95% Conf. Interval]
xl -3550738% -0371538 S.6¢6 0.000 .288253¢ -4318541
b -.852574¢ 144481 -5.90 0.000 -1.135752 -.5859397
®3 -.57357¢4 .2z02882 -2.80 0.00S -1.005333 -.1418185
x4 -1.2485¢5 .2z2e7e2 -5.51 0.000 -1.6593014 —-.8041238
_cons 1.45¢6¢64 -203727% 7.15 0.00?/ 1.057341 1.855%4

—

C0.05 2 .. Al o cshmaled cochicients
ofF frg medel are Ssnificant .

Overall Test

P (&17 01.93) < 0.05
Therfove , the estimated vesults are Signifiaant.

%
Peevdo R - Ne cannot use psevdo @ fo make inlerprelabion about how accursle the madels ove.
This can be used orly fx Making Comparison.
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. fitstat

Measures of Fit for logit of y

Log-Lik Intercept Only: —-248.435
D(385): 295.817
McFadden's RZ: 0.405
Maximum Likelihood R2Z2: 0.385
McKelvey and Zavoina's R2: 0.ge22
Variance of y¥*: 8.707
Count R2: 0.818
AIC: 0.7e5
BIC: -2070.811

fitstat

Measures of Fit for probit of y

Log-Lik Intercept Only: -248.435
D(385): 294 _.538
McFadden's R2Z: 0.40¢
Maximum Likelihood RZ2: 0.38¢
McKelvey and Zavoina's R2: 0.g40
Variance of y*: 2.775
Count R2: 0.818
AIC: 0.782
BIC: -2071.891

Counted R*

° Logir Made! : (ounted RQ

* Propit tvadel : Counted R
(roadness of fit

b

1)

Log-Lik Full Model: -147.508
LR(4): 201.052
Prob > IR: 0.000
McFadden's Adj RZ: 0.385
Cragg & Uhler's RZ: 0.555
Efron's R2: 0.445
Variance of error: 3.2590
2dj Count R2: 0.41¢
AIC*n: 305.817
BIC': -177.08¢
Log-Lik Full Model: -147.4¢5
LR(4): 201.531
Prob > IR: 0.000
McFadden's Adj RzZ: 0.38¢
Cragg & Uhler's R2: 0.557
Efron's R2: 0.44¢
Variance of error: 1.000
2dj Count R2: 0.41¢
AIC*n: 304.538
BIC': -177.9¢€¢

0.1 which reflecte that the modet is @17 ocwrate
0.81%  Which reflecte that the modet is @1.¢/ occurate

According +o the resls above, most measuvements from probit model are  greater
'“'\om \osi’r made| . Thewefore , The eshimated Coefficiewts fom (Jro\zi\' odel e beHer.



. probit y x1 x2 x3 x4

LR—Teﬁ

Iteration 0O: log likelihood = —-248.43455
Iteration 1: log likelihood = -150.035918S
Iteration 2: log likelihood = -147.48531
Iteration 3: log likelihood = -147.4e882
Iteration 4: log likelihood = -147.46881

Probit regression Number of obs 400

IR chiZz(4) 201.83

Prob > chiz = 0.0000

Log likelihood = -147.46881 Pseudo R2Z = 0.40¢4

4 Coef. Std. Err. z P>|z| [95% Conf. Interval]

x1 -3580738% -0371539% S.¢e6 0.000 .288253¢ .4318%541

x2 —-.852574¢ 144481 -5.90 0.000 -1.135752 -.5893397

x3 -.57357¢4 .2z0zesez -2.80 0.008 -1.005333 -.1418185

x4 -1.2485865 22e782 -5.51 0.000 -1.6€53014 -.8041238

_cons 1.45¢6¢4 -203727S 7.15 0.000 1.057341 1.855594

. probit y

Iteration 0O: log likelihood = —-248.43455
Iteration 1: log likelihood = -248.43455

Probit regression Number of obs 400

IR chiz (0) 0.00

Prob > chiZz = 2

Log likelihood = -248.43455 Pseudo R2Z = 0.0000

4 Coef. Std. Err. z B> z| [95% Conf. Interval]

_cons .48877¢4 .0e54534 7.47 0.000 -3e04708¢ -el70822

n

2 (L, - Inlg)
9 (-147.4v8% - (-24%.4>41 ) )
= 2019%Mb



4.

. mfx, predict (xb)

Marginzal effects after logit
¥y = Linear predict%gn {log odds) (predict, xb)
= 1.32418 = 7T
variable dy/dx Std. Err. z P>|z| [ 95% C.I. 1 X
x1 .82559401 -0709% 8.895 0.000 -4505983 .7€8857 .454373
xZ -1.488248 -25977 -5.73 0.000 -1.9574 -.9738085S .805344
x3 -.8582502 .3882¢ -2.4¢ 0.014 -1.71727 -.185312 .55871z2
x4 -2.155321 .40551 -5.32 0.000 -2.9501 -1.36054 -.119¢c84
- mfx
Marginal effects after logit
¥ = Pr(y) (predict)
n
.78987€3 = P
varizble dy/dx Std. Err. z P>|z| [ 95% C.I. ] X
x1 -1045522 -0114¢ S.12 0.000 .08z2083 .l1z27022 .4543873
x2 -.247007 .04388 -5.€3 0.000 -.333011 -.1€1003 -805344
x3 -.1587171 -08397 -2.48 0.013 -.2841 -.033334 -558712
x4 -.3577223 .08e78 -5.3¢ 0.000 -.4886€33 —-.226812 -.115¢84
; At mean
Marginal effects after logit
¥ = Pr(y) (predict)
.78987¢€3
varizble dy/dx Std. Err. z P>|z| [ 95% C.I. ] X
x1 -1045522 .0114¢ S.12 0.000 .082083 .1z27022 .4543873
x2 -.247007 .04388 -5.€3 0.000 -.333011 -.1€1003 .B805344
x3 -.1587171 -08397 -2.48 0.013 -.2841 -.033334 -558712
x4 -.3577223 .08e78 -5.3¢ 0.000 -.488633 —-.226812 -.115¢84
. mfx, at(medizan)
Marginal effects after logit
y = Prl(y) (predict)
= .B4lz70z22
varizble dy/dx Std. Err. z P>lz| [ 95%:CIE: )| X
x1 -0B841188 -00%¢e1 8.7¢ 0.000 -085292 .102%54¢ .8557458
x2Z -.188732¢ .03345 -5.93 0.000 -.2€4373 -.133083 .852745
x3 -.127€97S .043544 -2.58 0.010 -.224597 -.03078S .4887¢8
x4 -.28781 -.05¢le -5.12 0.000 -.397881 -.177738 -.108732




. mfx, at(0.5 1 0.5 0)

Marginal effects after logit
¥y = Pr(y) (predict)
.70372027
variable dy/dx Std. Err. z P>lz| [ 95% C.I. ]
xl -1313413 .01l481 8.87 0.000 -102307 .1e037¢ -5
xZ -.31025¢7 .058¢ -5.21 0.000 -.42711¢ -.153478 1
x3 -.155384¢ .07892 -2.53 0.012 -.354074 -.044e55 -
x4 —-.4453802 -.081z¢ -4_.352 0.000 -.8€28243 -.270517 0
. predict pr
(option pr assumed; Pr(y))
- g yhat=0 if pr<=0.5
(300 missing values generated)
. replace yhat=1 if pr>0.5
(300 rezl changes made)
. tabulate y yhat
vhat
v 0 1 Total
0 7€ 43 125
1 24 251 275
Total 100 300 400
. estat clas
Logistic model for y
True
Classified D ~D Total
+ 251 45 300
= 24 7€ 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) €0.80%
Positive predictive value Pr( D| +) B83.87%
Negative predictive value Pr(~D| -) 7€.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%
o 2
Correctly classified 81.75% |— COU“"d R = G%’)qg




. g yvhat=0 if pr<=0.7

(241 missing values generated)

replace yhat=l1l if pr>0.7

(241 rezl changes made)

tabulate y yhat

vhat
Y 0 1 Total
0 101 24 125
1 58 217 275
Total 158 241 400

Counted R = 101 213 _

400



