
Accepted Manuscript

Analysis of binary longitudinal data with time-varying effects

Seonghyun Jeong, Minjae Park, Taeyoung Park

PII: S0167-9473(17)30051-8
DOI: http://dx.doi.org/10.1016/j.csda.2017.03.007
Reference: COMSTA 6437

To appear in: Computational Statistics and Data Analysis

Received date: 20 September 2016
Revised date: 24 February 2017
Accepted date: 3 March 2017

Please cite this article as: Jeong, S., Park, M., Park, T., Analysis of binary longitudinal data
with time-varying effects. Computational Statistics and Data Analysis (2017),
http://dx.doi.org/10.1016/j.csda.2017.03.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.csda.2017.03.007


Analysis of Binary Longitudinal Data with Time-Varying Effects

Seonghyun Jeonga,1, Minjae Parkb,1, Taeyoung Parkc,∗

aDepartment of Statistics, North Carolina State University, Raleigh, North Carolina, USA
bCollege of Business Administration, Hongik University, Seoul, Korea

cDepartment of Applied Statistics, Yonsei University, Seoul, Korea

Abstract

This paper considers the analysis of longitudinal data where a binary response variable is observed repeatedly
for each subject over time. In analyzing such data, regression coefficients are commonly assumed constant
over time, which may not properly account for the time-varying effects of some subject characteristics on a
sequence of binary outcomes. This paper proposes a Bayesian method for the analysis of binary longitudinal
data with time-varying regression coefficients and random effects to account for nonlinear subject-specific
effects over time as well as between-subject variation. The proposed method facilitates posterior computation
via the method of partial collapse and accommodates spatially inhomogeneous smoothness of nonparametric
functions without overfitting via a basis search technique. The proposed method is illustrated with a
simulated study and the binary longitudinal data from the German socioeconomic panel study.
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1. Introduction

A binary response variable is often measured repeatedly for each subject over time, along with each
subject’s time-dependent personal characteristics. In analyzing such binary longitudinal data, a model
needs to account for nonlinear subject-specific effects on a sequence of binary responses and between-subject
variability present in longitudinal data. Mixed models with random effects are thus generally adopted
because they provide effective modeling of the longitudinal nature of data (Laird and Ware, 1982).

Among some link functions that provide binary transformation, the probit link is often preferred because
it avoids the unrealistic assumption of independence of irrelevant alternatives of logistic models (Imai and
van Dyk, 2005). Probit mixed models are, in this sense, widely used to analyze binary longitudinal data
and, until recently, have been studied in various statistical settings (Varin and Czado, 2010; Kyung et al.,
2010; Soyer and Sung, 2013).

A significant extension to probit mixed models can be developed by allowing the effect of predictors
on a sequence of binary responses to vary with time. That is, the regression coefficients of the probit
mixed models are not assumed constant but rather change with a time-dependent effect modifier, e.g., time
itself. Regression models that have coefficients varying with other effect modifiers are referred to as varying-
coefficient models (Hastie and Tibshirani, 1993), which are widely used to capture the time-varying effect of
predictors on a response variable in a longitudinal study (Hoover et al., 1998; Wu et al., 1998; Huang et al.,
2002).

Most references on varying-coefficient models focus on the estimation of the unknown functions of varying
regression coefficients. In particular, the tuning of surface roughness parameters (e.g., bandwidths for kernel

∗Corresponding author
Email address: tpark@yonsei.ac.kr (Taeyoung Park)

1Equally contributed.

Preprint submitted to Computational Statistics & Data Analysis February 25, 2017

*Manuscript
Click here to view linked References



Download English Version:

https://daneshyari.com/en/article/4949335

Download Persian Version:

https://daneshyari.com/article/4949335

Daneshyari.com

https://daneshyari.com/en/article/4949335
https://daneshyari.com/article/4949335
https://daneshyari.com

