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The Estimation of Piecewise-linear Budget Constraints Model:
A Case Study of Labor Supply in Taiwan

Tao-Hsn Hsu

Abstract

This dissertation consists of three relative essays about the estimation of piecewise-linear budget
constraints model. The first paper investigates the estimation properties of three different estimation
methods, includes the OLS, the heterogeneity-error-only model (HEOM), and the two-error model
(TEM). In addition, this paper also explores the effects of the errors, the sample size, and the degree
of convexity of the budget congtraints to these estimation methods. The simulation results show that
the estimates of OLS will suffer a substantial estimating bias from an increase in either the errors or
the degree of convexity. The increase in sample size shows a dightly improvement in the estimates
performance. The simulation results of the HEOM show they have the same results as the OLS
method, which indicates that both methods are not suit for application. Since the TEM has the
advantage of generalization in specification, the smulation results suggest that the TEM should be
considered in the estimation of piecewise-linear budget constraints mode.

The maximum likelihood estimation methodology of the TEM has been used in a wide variety of
empirical approaches. However, the sengitivity of the estimates to the normality assumption of the
error terms has not received much attention in the past two decades. The second paper investigates
the maximum likelihood estimates performance of the TEM with non-normal error distributions.
Using the Monte Carlo technigue, the simulation results show that, except for the price coefficient, the
estimates do not induce a significant bias from the non-normal error distributions. The estimating
bias of the price coefficient, however, can be substantial. Since the price coefficient is particularly
important in empirical and policy analyss, there is a requirement to correct this non-normality
problem. This paper subsequently introduces an inverse hyperbolic sine transformation to correct
this problem. The estimation results indicate that this transformation methodology can significantly
reduce the estimating bias of the price coefficient.

The third paper presents an empirica study of the effects of income tax on labor supply in Taiwan.
The estimation results show that there are no significant difference between the OLS (used the gross
wage as the dependent variable) and the TEM, which indicates that the income tax has no significant
effect on labor supply in Taiwan. The estimate of wage variable is significant, and has a positive sign,
which means that the substitution effect is greater than the income effect as an increase in wage. The
wage eladticity to the hours of work is about 0.76.



Key Words: Piecewise-linear budget constraints, Two-error model (TEM),
Inverse hyperbolic sine (IHS) transformation, Monte Carlo simulation,
Income tax, Labor supply
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