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Probit and Logit Models| R programming language

Script Editor Preliminaries

rm(list =
directory <- "C:fUsers/famalz/OneDrive/Desktop/"

PackageMames <- c("tidyverse", "stargazer”, "magrittr”, "margins”, "caret”
i PackageNames )|
- i, character.only = T)){
install.packages{i, dependencies = T
i, character.only = T

MROZ <- read.csv(paste@(directory, "MROZ.csv’

MROZ %:% select(inlf, nwifeinc, educ, exper, age, kidslte) ¥:% str

MROZ %:% select(inlf, nwifeinc, educ, exper, age, kidslte) %:% head{1®

MROZ %:% select(inlf, nwifeinc, educ, exper, age, kidslte) *:¥ stargazer(type = "text"
count (MROZ, inlf

LPM, Probit and Logit models

Script Editor

LPM <- lm{inlf =8 nWwiteinc F educ + exper + age + kidslte, MROZ
summary { LPM}

Probif = glm{formulal = 9nlf ~ nwifeinc + educ + exper + age + kidsltée,
family = binomial (link = "probit"),
data - MROZ |

summary { Probit )

Logit <- glmiformula = inlf ~ nwifeinc + educ + exper + age + kidslte,
family = binomial(link = “logit"™),
data = MROZ

summary ( Logit

Console

all:
Im({formula = inlf ~ nwifeinc + educ + exper + age + kidslte,
data = MRDZ)

Reziduals:
Min 10 Median E11] Max
-1.86854 -8.38575 @.83284 8.35737 @.895335

oefficients:
Estimate 5td. Error t walue Pr(>|t])
{(Intercept) . 769833 135887 5.782 1.78e-88
ifei . 883259 881456 -2.239 @.8255
.839129 887364 5.314 1.42e-87
.822211 882144 1e.358 < 2e-16
. 818583 882299 -8.852 3.22e-15
. 275386 833366 -8.251 7.88e-16

. codes: @ “***' g.pa1 “*** g.e1 ** @.@5 .7 @.1 T ' 1
Residual standard error: ©.4298 on 747 degrees of freedom

ultiple R-squared: @.253, Adjusted R-squared: @.248
F-statistic: 58.61 on 5 and 747 DF, p-value: < 2.2e-16
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Console ctd...

Call:
glm{formula = inlf ~ nwifeinc + educ + exper + age + kidslté,
family = binomial{link = “"probit™), data = MROZ)

Deviance Residuals:
Min 10Q Median 1] Max
-2.5942 -@.9371 8.4342 8.8934 2.3229

Coefficients:
Estimate Std. Error z wvalue Pr(>|z]|)
(Intercept) @.764541 9.439498 1.748 8.881% .
nwifeinc -8.811371 .BB4857 -2.341 8.8192
8.131532 .B25882 5.244 1.57e-87
8.869148 .B@7556 9.151 < 2e-16
-@.857919 887798 -7.435 1.84e-13
-8.886208 116696 -7.594 3.18e-14

Signif. codes: @ FF%% @.pa1 “**' p.g1 “** .05 .7 @.1 * ' 1
(Dispersion parameter for binemial family taken to be 1}

Null deviance: 1828075 ‘an 752 degrees of freedom
Residual deviance:  813.88 on 747 degrees of freedom
AIC: 825.88

Number of Fisher Scoring iterations: 4
S i mary (Log T

Call:
glm(formula = inlf ~ nwifeinc + educ + exper + age + kidslte,
family = binomial({link = “"logit™), data = MROZ)

Deviance Residuals:
Min 1Q Median 30 Max
-2.5175 -8.9174 0.4447 ©.8341 2.2974

Coefficients:

Estimate Std. Error z value Pr{>|z|)
(Intercept) 1.153219 a.742863 1.554 a.1282
nwifeinc . 819968 893268 -2.487 8.8161
educ . 223366 842969 5.198 2.@8le-87
exper . 117887 .B813386 B.807 < 2e-16
age .895141 .813439 -7.080 1.45e-12
kids1lt& 463577 .288353 -7.385 2.77e-13

Signif. codes: @ “***' g.p@1 “*** .01 ** B.O5 ‘.7 B.1 7 * 1
(Dispersion parameter for binomial family taken to be 1)

Null deviance: 1829.75 on 752 degrees of freedom
Residual deviance: 812.92 on 747 degrees of freedom

AIC: 824.92

Number of Fisher Scoring iterations: 4




0 e G e e e G G e e G G G 0 G G G R §

Probit and Logit Models| R programming language

Predicted probabilities

Script Editor

ROZ %*<>% mutate(inlfhat_lpm = fitted({LPM
ROZ %<>% mutate(inlfhat_probit = fitted(Probit

ROZ %*<>% mutate(inlfhat_logit = fitted(Logit

ROZ *:% select(inlf, imlfhat_lpm, inlfhat_probit, inlfhat_logit
stargazer (type = "text"

ROZ %>% select(inlf, inlfhat_lpm, inlfhat_probit, inlfhat logit
head (5

ROZ #:%X select(inlf, inlfhat_lpm, inlfhat_probit, inlfhat logit
.[681:685,

Console

753 0.568
inlfhat lpm 53 0.568 -e.322 1.118
inlfhat_probit 753 8.569 8.884 8.976
inlfhat_logit 753 8.568 8.811 @.965

7 &3% =cleer 4nT
h=ad(5)
inlft inlfhat Ipm inlfhat probit inlfhat logit
i @.64721238 @.6726774 B.6810984
8.7316488 8.7671896 8.7650845
@.6102186 8.6292476 B.6384878
@.7212125 8.7615327 8.7632913
@.5585574 @.5713238 8.5726343

inlfhat_lpm inlfhat probit inlfhat logit
8.3876519 8.27197649 8.26245685
8.3475845 8.38681459 9.29163341
8.3877844 8.35342552 8.34347639
8.6664316 8.69497534 8.69682317
-8.18715%6 B.81378312 8.82533543

Marginal effects
Script Editor

summary (| LPM
coef{LPM

summary ( Probit
Mean <- model.frame(Probit
map_df (mean

Probit.atmean <- margins(Probit, at = Mean
summary ( Probit.atmean

Probit.AME <- margins(Probit
summary ( Probit . AME

summary ( Logit
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Logit.atmean <- margins(Logit, at = Mean
summary ( Logit.atmean

Logit .AME <- margins(Logit
summary | Logit.AME

Im{formula = inlf ~ nwifeinc + educ + exper + age + kidslté,
data = MROZ}

13 Hedian 3Q Max
-1.86854 -8.38575 @.88284 ©.35737 8.95335

oefficients:

Estimate Std. Error t value Pr(:|t|)
8.769833 135887 2.782 1.78e-88

883259 801456 -2.239 B.8255
8.839129 .Ba7364 5.314 1.42e-87
0.822211 L092144 18,358 < Ze-16
-B. 818508 .082299 -B.852 3.22e-15
-8.275386 .B33366 -8.251 7.88Be-16

Signif. codes: @& “***' GI@RIRE**' §.61 “*° @.85 . 8.1 " 1

Residual standard erpop: @.8298 on 747 degrees of freedom
ultiple R-squareds @.253, Adjusted R-squared: ©.248
F-statistic: 56.61 aa S and 74% DF5 pevalue: < 2.2e-16

(Intercept) nwifeinc educ exper age kidslté
B.769832596 -0.083258636 @.839128569 B.822218584 -9.0183587859 -8.275386267
iap arc margi- 1 effrcts in

(IProbi §

Call:
glm(formula = inlf =~ nwifeinc + educ + exper + age + kidslre,
family = binomial(link = "probit"™), data = HROZ)

Deviance Residuals:
Hin 1Q Hedian Elr] Max
=2.5042 -9.9371 ©.4342 9.8934  2.3229

Coefficients:
Estimate Std. Error z value Pr{>|z|)
(Intercept) ©.764541 ©.439432 1.748  ©.9819
nwifeinc -8.811371 -B84857 -2.341 0.0192
.131532  @.825882 5.244 1.57e-87
- 869148 -B@7556 9.151 <« 2e-16
.857919  @.99779@ -7.435 1.84e-13
kidslté .886208  @.116696 -7.594 3.18e-14

Signif. codes: @ “***’ 9.p@1 “**’ 9.01 ‘*’ @.05 ‘." 0.1 * ' 1
(Dispersion parameter for binomial family taken to be 1)

Null deviance: 1829.75 on 752 degrees of freedom
Residual deviance: 813.88 on 747 degrees of freedom
AIC: B25.88

Number of Fizher Scoring iterationsz: 4

factor inlf nwifeinc age kidslté p lower
age ©.5684 20.1298 . - .5378 @.2377 6.8868 -8.8286
educ ©.5684 20.1299 12. . .5378 ©.2377 2.0008 ©.8321
exper 8.5684 28.1299 . - .5378 @.2377 8.89888 8,.8212

kidslté @.5684 28.1298 . . -3378 0.2377 8.86888 -8.4352

nwifeinc 8.5684 28.1298 . - -5378 @.2377 2.8192 -8.8851
upper

-8.0166

8.0785

8.8327

-8.25361

-8.08a7

factor AME z p lower
age -8.8177 @. 35332 9.0088 -8.8219
educ 9.8482 8. L5269 9.0000 ©0.8268
exper 8.9211 @. .9991 9.9888 0.0174
kidslté -9.2709 @. .5768 ©.0008 -0.3328
nwifeinc -8.9835 @. -3646 B.9181 -9.0064
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Console ctd...

Call:
glm(formula = inlf ~ nwifeinc + educ + exper + age + kidslté,
family = binomial({link = "logit™), data = MROZ)

Deviance Residuals:
Min 10  Median 30 Max
-2.5175 -@.9174 @.4441 8.8841 2.2974

Coefficients:
Estimate Std. Error z value Pr(>» )

(Intercept) 1.153219% ©.742868 1.554 @.1282

i -8. 819966 @.8as268 -2.487 a.8161 *

8.223366 5.198 2.8le-g7 ***
8.117387 a.e 86 8.887 <« 2e-1g ***
-8.895141 B.8134359 -7.880 1.45s-12 **=*

kidslts -1.463577 9.2008353 -7.305 2.77e-13 *=**

Signif. codes: @ "*%%’ 9. g@1 “**’ g.g1 ** B.@5 .7 B.1 T ' 1

(Dispersion parameter for binomial family takenm to be 1)

Null deviance: 1829.75 on 752 degrees of freedom
Residual deviance: 812 on 747 degrees of freedom
AIC: 824.92

Number of Fisher Scoring dterations: 4

il eff et
= oredn L &
< armearn |
facter  inlf nwifeinc educ  exper age kidslté HAME SE z P lower
age 8.5684 28,1288 12,3869 18.6388 42.5378 0.2377 -2.8231 2.8033 -7.0706 2.0008 -2.0294
educ 8.5684 208.1790 12.2869 18.6£383 42,5378 - 8 Lola 5.1986
exper 8.5684 20,1290 12.2860 18.6308 42.5378 286 8.00 8.9882 @
kids1té @.5684 28.179% 12.2869 18.5308 42,5378 E D488 -7.2723 @
nwifeine 8.5684 26.1290 12.2869 18.5388 42.5378 0.: B 9.0828 -2.4866 ©
upper
-B.8167
B.8745
@.8348
-@. 2598
-8.088a9
BN it -
* Log
e B
factor AME SE z p lower
BEE -0.0173 8.8821 -@8925 28.8080 -8.8214
educ ©.0485 9.0073 5.5481 ©.9000 ©.08262
exper ©.0214 0.0020 16.9388 0.9000 ©.0176
kidslte -8.2655 @.8315 4258 9.9000 -8.3273
nwifeinc -9.8036 @.0015 -2.4383 0.9147 -8.0065

Pseudo R-squared

Script Editor

ur.model <- Probit
LLur <- loglLik{ur.model

<- glm(inlf ~ 1, binomial(link = “probit"), data = MROZ

LL® <- logLik(r.model

pseudo_r2 <- 1 - LLur/LLB
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Console




