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Fig. 1 B spline estimation ( dashed line) of o (u) (left) and a,(u) (right) and their true values ( real line)
(‘the top half part with m = 50 the lower half part with m = 100)
1

Table 1 Simulation results

m =50 n; =4 m =100 n; =4
B By B By
-2.153 - 1. 057 -2.021 -1.016
F  logistic
(0.422) (0.447) (0.287) (0.313)
P -1.928 -0.970 - 1.940 -1.034
(0.351) (0.304) (0.251) (0.230)
100 100 . Matlab
( CHNS) @,
AY 9
5.1
2 4
4 4 5

® http: //www. cpc. unc. edu/projects/China.
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Table 3 Parameter estimations of the semi-parametric logit model with random effects

-0.0499 0.307 8 0.314 1
0.0237 -0.0170 0.075 1
0.307 0 0.665 8

24

25

113 ”»

EM

Newton-Raphson ~ MCMC
N (1)

Chamberlain *

Mundlak ¥
ej:(UijT)ﬂ'+Uj U, =
1 ll] o 1 ll]
—> U =— >3y X
. nj ; y J nj ; y T U/
Chamberlain *°
U Mundlak *

1 Grossman Michael. On the concept of health capital and the demand for health ] . Journal of Political Economy 1972 80
(2): 223 -255.

2 Waggstaff A Doorslaer E V. Income inequality and health: What does the literature tell us? ] . Annual Review of Public
Health 2000 21: 543 -567.

3 Wilkinson Richard G. Unhealthy Societies: The Affliction of Inequality M . London: Routledge Press 1996.



— 68 — 2015 11

10

11

12

13

14

15

16
17

18

19

20

21
22

23

Wilkinson Richard G. Health inequalities: Relative or absolute material standards? J . British Medical Journal 1997
314: 591 -595.
Li Hongbin Zhu Yi. Income income inequality and health: Evidence from China J . Journal of Comparative Economics
2006 34(4): 668 —693.
J. 2007 1: 79 -88.
Feng Jin Yu Yangyang. Income inequality and health in rural China J . Economic Research Journal 2007 1: 79 -88.
(in Chinese)
Feinstein Jonathan S. The relationship between socioeconomic status and health: A review of the literature J . The Milbank
Quarterly 1993 71: 279 —322.
Wooldridge Jeffrey. ( ) M . : 2007.
Wooldridge Jeffrey. Introductory Econometrics ( Third Edition) English Version M . Beijing: Tsinghua University Press
2007. (in Chinese)
J. 2011 14(2): 86 -96.
Liu Liya Ding Jianping Qin Xiao et al. Simulation comparison on adaptability of econometrical models based on panel data
J . Journal of Management Sciences in China 2011 14(2): 86 —96. (in Chinese)
J. 2011 14(9): 37 -4s.
Jiang Xuping Wang Xin. Study on the core factors impacting search engine marketing J . Journal of Management Sciences
in China 2011 14(9): 37 —45. (in Chinese)
— J . 2010 24(1):
110 —123.
Xiao Zuoping. Does corporate governance affect the type of debt maturity structure? Empirical evidence from Chinese listed
companies J . Journal of Industrial Engineering and Engineering Management 2010 24( 1) : 110 —123. ( in Chinese)
Anderson D A Aitkin M. Variance component models with binary response: Interviewer variability J . Journal of the Roy—
al Statistical Society Series B 1985 47: 204 -210.
Wei G C G Tanner M A. A Monte Carlo implementation of the EM algorithm and the poor man’ s augmentation algorithms
J . Journal of the American Statistical Association 1990 86: 669 —795.
Raudenbush Stephen W Yang Meng-.i  Yosef Matheos. Maximum likelihood for generalized linear models with nested
random effects via high-order multivariate Laplace approximation J . Journal of Computational and Graphical Statistics
2000 9(1): 141 -157.
M . : 2007.
Ye Azhong. Nonparametric Econometrics M . Tianjin: Nankai University Press 2007. ( in Chinese)
Boor C D E. A Practical Guide to Splines M . New York: Springer Press 1978.
Fahrmeir Ludwig Tutz Gerhard. Multivariate Statistical Modeling Based on Generalized Linear Models M . New York:
Springer-Verlage 1994.
Bickel P J. One-step huber estimates in the linear models J . Journal of the American Statistical Association 1975 350
(70) : 428 —433.
J. 2009 21: 151 -153.
Zhu Xinling. Research summary on MCMC methods J . Statistics and Decision 2009 21: 151 —153. ( in Chinese)
O’ Sullivan F Yandell B Raynor W. Automatic smoothing of regression functions in generalized linear models J . Journal
of the American Statistical Association 1986 81: 96 —103.
Schumaker L L. Spline Functions M . New York: Wiley 1981.
Wang Li Liu Xiang Liang Hua et al. Estimation and variable selection for generalized additive partial linear models J .
2011 39: 1827 -1851.

Gerdtham U G Johannesson M Lundberg L et al. The demand for health: Result from new measures of health capital



11 : — 69 —

J . European Journal of Political Economy 1999 15: 501 - 521.
24 Schultz T P. Human capital schooling and health TUSSP XXIII C . General Population Conference Yale University
1997.
25 Card D. Estimating the return to schooling: Progress on some persistent ecnometric problems J . Econometrica 2001
69: 1127 —1160.
26 Chamberlain G. Analysis of covariance with qualitative data J . Review of Economic Studies 1980 47: 225 -238.

27 Mundlak Yair. On the pooling of time series and cross section data J . Econometrica 1978 46: 69 —85.

Estimation for semi-parametric binary response model with random effects

SUN Yan'’
1. School of Economics Shanghai University of Finance and Economics Shanghai 200433  China;

2. Key Laboratory of Mathematical Economics Shanghai University of Finance and Economics Shanghai

200433 China

Abstract: In order to study that the marginal effect of some explanatory variables may depend on other covari—
ates such as in the problem of income inequality on health we propose a semi-parametric binary response
model with random effects which can reduce both model specification and omitted variable bias. Iis nonpara—
metric specification can also be used to the exploratory data analysis. Then the estimation procedures are es—
tablished where the difficulties lies in the evaluation of the intractable integral caused by random effects and
the existence of nonparametric parts makes it even tougher. We solve it by using EM and MCMC algorithm to—
gether with non—-parametric B spline method. The estimators are shown to be consistent. Simulation studies
show the good properties of the estimators. A practical application of our model supports the weak version of
income inequality hypothesis.

Key words: semi-parametric binary response model with random effects; B spline estimation; EM algorithm;

MCMC algorithm; income inequality hypothesis



