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Logistic Regression Analysis
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(Multiple Logistic Regression)
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Simple Logistic Regression
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(Simple Logistic Regression)
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Multiple Logistic Regression
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(predicted probability)
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(Overall model evaluation)
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ESTIMATES OF MARRIED WOMEN'S LABOR SUPPLY RESPONSES FROM PREVIOUS STUDIES

Evaluated at:
Wife's Wage: 34.50 Husband's Wage: $7.00
Wife's Hours: 1500 Husband's Hours: 2000
Household nonlabor income: $1000
Labor income marginal tax rate: 0.339
Nonlabor income marginal tax rate: 0.280
Income Effect
Wage Effect (per $1000)
1. Boskin (1973) Instrumental Variables 29 -169
2. Cogan (1980a) Tobit 865 =323
3. Cogan (1980a) Instrumental Variables 349 -11.7
4. Cogan (1980b) Tobit 632 -228
5. Cogan (1980b) Fixed Costs 196 -8.5
6. Cogan (1981) Fixed Costs 269 -224
7. Greenhalgh (1980) Instrumental Variables 213 -65.6
8. Hausman (1981) Convex Budget Set 328 -125.0
9. Hausman (1981) Non-convex Budget Set 335 -118.0
10. Hausman (1981) Fixed Costs 305 -113.0
11. Heckman (1976) Tobit 1462 =734
12. Heckman (1976) Generalized Tobit -499 51.0
13. Heckman (1980) Generalized Tobit 1401 -18.7
14. Layard et al. (1980) Tobit 128 -118.2
15. Layard et al. (1980) Instrumental Variables 22 -11.8
16. Leuthold (1978) 1967 Estimates 14 -3.0
17. Leuthold (1978) 1969 Estimates 45 -7.1
18. Leuthold (1978) 1971 Estimates 33 5.8
19. Nakamura and Nakamura -16 -15.0
(1981)
20. Schultz (1980) Tobit 123 -67.0
21. Schultz (1980) Instrumental Variables -26 -1.9

Note: See Mroz (1984) for information on how these wage and income effects are calculated. All effects evaluated in terms of
1975 dollars.



TABLE 11
METHODOLOGICAL CLASSIFICATION OF PREVIOUS STUDIES

Saagle No Sample
Worker Exogenous Lrogences Sclectica Tobix No Evogemous
Doty Set Model Wage Experience Controb Rostractions Tases Tawes

1. Boskin (1973) SEO, 1967 x x
2. Cogan (1980a) NLS, 1966 x x x x

3. Cogan (1980a) NLS, 1966 x x x x

4. Cogan (1980b) PSID, 1975 x x x x

5. Cogan (1980b) PSID, 1975 x x x

6. Cogan (1981) PSID, 1975 x x X

7. Greenhalgh (1980) GHS, 191 x x x x
8. Hausman (1981) PSID, 1975 x x ? x

9. Hausman (1981) PSID, 1975 X x ? x

10. Hausman (1981) PSID, 1975 x x ?

11. Heckman (1976) NLS, 1967 x x x

12. Heckman (1976) NLS, 1967 x x

13. Heckman (1980) NLS, 1967 x

14. Layard, et al. (1980) GHS, 1974 x x x
15. Layard, et al. (1980) GHS, 1974 x x
16. Leuthold (1978) NLS, 1967 x x x
17. Leuthold (1978) NLS, 1969 x x x
18. Leuthold (1978) NLS, 1971 x X x
19. Nakumura and Nakumura (1981) 1970 U.S. Census x
20. Schultz (1980) SEO, 1966 x

21. Schulez (1980) SEO, 1966 x




TABLE 111
MEANS OF THE DATA
(Standard Deviation in Parentheses.)

_— —
- - -

Full Sample

Yariabie name Working Women
Wife's age 42.5 420
(8.1) (7.7)
Wife's education 12.3 12.7
2.3) (2.3)
Children less than 6 0.24 0.14
(0.52) (0.39)
Children between 6 and 18 1.35 135
(1.32) (1.32)
Husband's age 45.1 44.6
(8.1) (8.0)
Husband's education 12.5 12,6
(3.0) (3.0)
Wife's wage (in dollars) — 4.18
(average hourly earnings) (3.31)
Husband's wage 7.48 7.23
(average hourly carnings) (4.23) (3.57)
Houschold nonlabor income ($1000) 3.76 139
(5.90) (6.07)
Wife's hours of work 740.6 13029
(871.3) (776.3)
Husband's hours of work 22673 22335
(595.6) (582.9)
Number of Observations 753 428




CONSTRUCTION OF THE SAMPLE

The data used in this analysis come from the twelve year Michigan Panel Study of Income Dynamics
tape (Wave X1 tape). The following sequential criteria were used to select this sample.

Number of

Selection Criteria Observations Deleted
Total number of records: 6373

1. Nonrandom low income sample 2876

2. Not living in the U.S. in both 1975 and 1976 13

3. Change in head or wife in household from 1975 to 1976 LX) |

4. Duplicate records due to later splitofls 3

5. Female head of houschold in 1975 590

6. Not classified as married in both 1975 and 1976 212

7. Head retired, permanently disabled or did not work in 1975 362

8. No wife interview in 1976 15

9. Incomplete information on birthdates of children 5

10. Nonwhite head of houschold 146

11. Wife less than 30 years old in 1975 613

12. Wife older than 60 in 1975 31

13. Husband less than 30 years old in 1975 9

14. Husband older than 60 in 1975 28

15. Husband works more than 5200 hrs. in 1975 3

16. Husband’s education not reported 2

17. Family income in upper bracket in 1975 3

(Fam. income > §99,999, not known cxactly)
18. Unknown taxable income in 1975
19. Husband reported no labor earnings in 1975

Remaining sample: 753 observations.

— —




Descriptive statistics

Variable Obs Mean Std. Dev. Min Max
inlf 753 .5683931 .4956295 0] 1
kidslt6 753 .2377158 .523959 0] 3
kidsge6 753 1.353254 1.319874 0 8
age 753 42 .53785 8.072574 30 60
educ 753 12.28685 2.280246 5 17
husage 753 45.12085 8.058793 30 60
huseduc 753 12.49137 3.020804 3 17
huswage 753 7.482179 4 _.230559 .4121 40.509
unem 753 8.623506 3.114934 3 14
city 753 .6427623 .4795042 0] 1




inlf: =1 if in lab frce, 1975 Number of Observations

Total Integers Nonintegers

# Negative - - -
# Zero 325 325 -
# # Positive 428 428 -
# # _
# # Total 753 753 -
# # Missing -
0 1 753

(2 unique values)
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Source SS df MS Number of obs = 753
FC 9, 743) = 13.50

Model 25.9631084 9 2.88478983 Prob > F = 0.0000
Residual 158.764647 743 .213680548 R-squared = 0.1405
Adj R-squared = 0.1301

Total 184.727756 752 .245648611 Root MSE = .46226
inlf CoefT. Std. Err. t P>]t] [95% Conf. Interval]
kidslt6 -.3061292 .0363436 -8.42 0.000 -.3774776 -.2347807
kidsge6 -.0168673 .0140314 -1.20 0.230 -.0444132 .0106786
age -.0086999 .0046712 -1.86 0.063 -.0178702 -0004704
educ .0576548 .0094287 6.11 0.000 .0391447 .0761649
husage -.0050784 .0046313 -1.10 0.273 -.0141704 -0040136
huseduc -.0119508 .0075389 -1.59 0.113 -.0267509 .0028492
huswage -.0119324 .0045379 -2.63 0.009 -.0208411 -.0030237
unem -.0025946 .0055647 -0.47 0.641 -.0135189 .0083297
city .0086857 .0380814 0.23 0.820 -.0660743 .0834457
_cons .8101666 .1745997 4.64 0.000 467399 1.152934




Logistic Regression

Iteration O: log likelihood = -514.8732
Iteration 1: log likelihood = -457_.55568
Iteration 2: log likelihood = -457.33231
Iteration 3: log likelihood = -457.33218
Iteration 4: log likelihood = -457.33218

Logistic regression Number of obs = 753

LR chi2(9) 115.08

Prob > chi2 = 0.0000

Log likelihood = -457.33218 Pseudo R2 = 0.1118

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

kidslt6 -1.504129 .1989 -7.56 0.000 -1.893966 -1.114292

kidsge6 -.0898004 .0675764 -1.33 0.184 -.2222478 .042647

age -.041185 -022117 -1.86 0.063 -.0845336 -.0021636

educ .2758894 .0472609 5.84 0.000 .1832597 .3685191

husage -.0265899 .0220151 -1.21 0.227 -.0697387 -0165588

huseduc -.05648 .0356272 -1.59 0.113 -.126308 .013348

huswage -.0577641 .0219868 -2.63 0.009 -.1008574 -.0146709

unem -.0122302 .0262631 -0.47 0.641 -.0637049 -0392445

city .0537199 .1808348 0.30 0.766 -.3007098 -4081496

_cons 1.553326 .8510901 1.83 0.068 -.1147802 3.221432




ABINNA1 marginal fixed effect WassyMsIUABUMUAIYDS
AMUUILUUNNSRAWUSTNMSUR suLUaS

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

= _.57535332
variable dy/dx Std. Err. z P>zl [ 95% C. 1. 1 X

kidslt6 -.3674917 .04876 -7.54 0.000 -.463052 -.271932 .237716
kidsgeb -.0219402 .01651 -1.33 0.184 -.054298 .010418 1.35325
age -.0100624 0054 -1.86 0.063 -.020653 .000528 42.5378
educ .0674058 .01153 5.85 0.000 .044806 .090006  12.2869
husage -.0064965 .00538 -1.21 0.227 -.017036 .004043 45.1208
huseduc -.0137993 .0087 -1.59 0.113 -.030856 .003258 12.4914
huswage -.014113 .00537 -2.63 0.009 -.024642 -.003584 7.48218
unem -.0029881 .00642 -0.47 0.641 -.015565 .009588 8.62351
city* .0131392 .04428 0.30 0.767 -.073641 .099919 .642762

(*) dy/dx is for discrete change of dummy variable from O to 1



NSNASIUANNAFIU
Gaedned 1 g 2
. test educ . test huseduc
(1) [inlf]Jeduc = 0 ( 1) [inlf]huseduc = 0
chiz(C 1) = 28.08 chi2( 1) = 6.95
Prob > chi2 =  0.0000 Prob > chi2 =  0.0084




=Y
N1INAEUAUURN 21U
A98199 3 A98199 4

. test kidslt6 kidsge6 . |test kidslt6= kidsgeb

( 1) [inlf]kidslté = 0 ( 1) [inlf]kidsit6 - [inlf]kidsge6 = 0O
( 2) [inlf]kidsge6 = 0

chi2( 1) = 47.39
chi2( 2) = 55.21 Prob > chi2 = 0.0000
Prob > chi2 = 0.0000
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Logistic model for inlf

True
Classified D ~D Total
+ 343 165 508
- 85 160 245
Total 428 325 753

Classified + if predicted Pr(D) >= .5
True D defined as inlf 1= 0

Sensitivity PrC +] D) 80.14%
Specificity Pr(C -|-D) 49_.23%
Positive predictive value Pr(C D] +) 67.52%
Negative predictive value Pr(-D] -) 65.31%
False + rate for true ~D Pr( +]~D) 50.77%
False - rate for true D Pr(C -] D) 19.86%
False + rate for classified + Pr(~-D|] +) 32.48%
False - rate for classified - Pr(C D] -) 34.69%

Correctly classified 66.80%




Goodness-Of-Fit Test

Logistic model for inlf, goodness-of-fit test

number of observations = 753
number of covariate patterns = 753
Pearson chi2(746) = 750.17

Prob > chi2 = 0.4503



Measure of Fit for Logit

Measures of Fit for logit of inlf

Log-Lik Intercept Only: -514.873 Log-Lik Full Model: -461.088
D(746): 922.176 LR(6): 107.570

Prob > LR: 0.000
McFadden®s R2: 0.104 McFadden®s Adj R2: 0.091
Maximum Likelithood R2: 0.133 Cragg & Uhler®s R2: 0.179
McKelvey and Zavoina®"s R2: 0.184 Efron®s R2: 0.134
Variance of y*: 4.033 Variance of error: 3.290
Count R2: 0.668 Adj Count R2: 0.231
AlC: 1.243 AIC*n: 936.176

BIC: -4019.376 BIC": -67.826
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* Thomas A. Mroz (1987). The Sensitivity of an Empirical Model of
Married Women’s Hours of Work to Economic and Statistical

Assumptions, Econometrica 55, 765-799.



