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Background

In almost every country in the world, men are more
likely to participate in labor markets than women.
However, as shown in figure 1, these gender dif-
ferences in participation rates have been narrow-
ing substantially. This trend has driven us to find
out the potential predictors that is significant in
women’s labor force participation

Figure 1:Women’s Labor-Force Participation by Gender

Data Description

The data sample consists of 753 married white
women betweeen the ages of 30 and 60 in 1975, with
428 working at some time during the year.
•Y : Response, Binary, Women’s labor-force
participation
•X1: Discrete, Number of children whose ages are
less than five
•X2: Discrete, Number of children whose ages
between six to nineteen
•X3: Discrete, Age of women
•X4: Binary, Wife’s college attendance
•X5: Binary, Husband’s college attendance
•X6: Continuous, Log expected wage rate
•X7: Continuous, Family income exclusive wife’s
income

Smoothing Method and GAM

We use Generalized Additive model to detect some
patterns of predictors.

•There is a huge difference in X6 for glm and gam.
The quadratic form means that for woman who is
poor and very rich, they are more likely to work.
•There is not huge difference in X7, which means
that it is not very necessary to use smoothing
term for X7

•There exist some undersmoothing in figure 2(b)

Visualization of Smoothing

We use smoothing methods to detect the relation-
ship between X6 and Y , and the relationship be-
tween X7 and Y in figure 2
•Detect a U-shape relationship between X6 and Y

•X7 and Y are almost linear relationship.
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Figure 2:(a)Smoothing between X6 and Y (b)Smooth between X7 and Y

Main Result

From the smoothing part and GAM model part, we decide to only consider predictors, X1, X3, X6, X2
6 , and

X7. We use the cross validation to select the final model.
Logit(E(Y |X)) = 6.547− 1.516X1 − 0.068X3 − 7.850X6 + 4.648X2

6 − 0.032X7

With Y follows binomial regression. We show the anova parametric table in table 1 and residual plots in
figure 3

Estimate Std. Error z value Pr(>|z|)
(Intercept) 6.5500 0.82100 7.97 1.55e-15
k5 -1.5200 0.22200 -6.83 8.61e-12
age -0.0686 0.01280 -5.37 7.99e-08
lwg -7.8500 1.09000 -7.22 5.09e-13
I(lwg2) 4.6500 0.55600 8.36 <2e-16
inc -0.0325 0.00852 -3.81 1.39e-04

Table 1:Parametric Anova of GLM model
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Figure 3:Residuals VS fitted value

•We fix the previous lack of fit problem, the smoothing figure is much flat especially in the tail
• In a recent study of lundborg2017can, show that women are successfully treated by IVF(in vitro
fertilization) in Denmark are less likely to attend labor force market because of having children.
•For low-income women, where the agricultural work may be particularly important for them. Under such
circumstances, family work and productive agricultural work can be more easily reconciled
•For high income family, women have more option of moving into paid and white-collar work
•For those middle-income women, their target work are more capital intensive and physically seperated
from home thus contributing to a decrease in women’s labor force participation.

Discussion

Our further analysis will focus on the analysis of the
trend in figure 1. Whether or not these key factors
changed over time. And if there is some other new
factors included.

Conclusion

In this article, we first use GLM method to fit the
model and do the model diagnosis to detect some
trend of underfitting. And then we turn to smooth-
ing curve and GAM model and modify our model.
We detect a U-Shape between women’s log wage and
their force participation, which can be explained for
different income level family. In addition, lower rates
of fertility and younger age can also free up women’s
time to join the market.
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