
Title Residential mobility and panel attrition : using the interview process as identifying
instruments

Sub Title
Author 直井, 道生(Naoi, Michio)

Publisher Keio Economic Society, Keio University
Publication year 2007

Jtitle Keio economic studies Vol.44, No.1 (2007. ) ,p.37- 47 
JaLC DOI
Abstract This paper aims to assess the extent of attrition bias in the Keio Household Panel

Survey (KHPS) 2004-2006, focusing on household residential mobility. We use the
unique dataset of the interview process as identifying instruments for a sample
selection model. The results show that sample attrition does lead to statistically
significant bias in wave 2, but it seems to be attenuated in the later wave. The
results of the bias analysis for each estimated coefficient are also presented.

Notes
Genre Journal Article
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=AA00260

492-20070001-0037

慶應義塾大学学術情報リポジトリ(KOARA)に掲載されているコンテンツの著作権は、それぞれの著作者、学会または出版社/発行者に帰属し、その
権利は著作権法によって保護されています。引用にあたっては、著作権法を遵守してご利用ください。

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic
societies, or publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the
Japanese copyright act.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org


KEIO ECONOMIC STUDIES  44(1), 37-47 (2007)

RESIDENTIAL MOBILITY AND PANEL ATTRITION: USING THE 

INTERVIEW PROCESS AS IDENTIFYING INSTRUMENTS

Michio NAOI

Faculty of Business and Commerce, Keio University, Tokyo, Japan

First version received December 2007; final version accepted January 2008

Abstract: This paper aims to assess the extent of attrition bias in the Keio Household 

Panel Survey (KHPS) 2004-2006, focusing on household residential mobility. We use 
the unique dataset of the interview process as identifying instruments for a sample se-
lection model. The results show that sample attrition does lead to statistically significant 

bias in wave 2, but it seems to be attenuated in the later wave. The results of the bias 
analysis for each estimated coefficient are also presented. 
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1. INTRODUCTION

 Panel data often provides a useful methodological framework for understand-
ing household behavior, which is impossible with cross-sectional information alone. 

Nonetheless, a typical concern in longitudinal research is that there can be substantial 
nonrandom attrition which not only undermines the representativeness of the data over 
time, but also biases the inferences for specific applications. 

 Previous studies extend the methods of sample selection to account for panel attri-
tion bias (Hausman and Wise, 1979; Baltagi, 2005, chap. 11, and references therein).' 

In applying a sample selection model, the identification of the `behavioral' coefficients

    Acknowledgements. The author is grateful to the 21st Century Center of Excellence Program at Keio 
University for generously providing us with the data (Keio Household Panel Survey). The author would 
like to thank the editor and the anonymous referee for their constructive comments. I also thank Miki Seko, 
Colin McKenzie, Yoshio Higuchi, Kazuo Yamaguchi, Kazuyasu Sakamoto and participants at the 20th An-
nual Meeting of the Applied Regional Science Conference at Hiroshima University, the 6th Panel Survey 
Conference at the Institute for Research on Household Economics, and the Japanese Economic Association 
2007 Spring Meeting for their helpful comments and suggestions. 

 E-mail:  
I Alternatively, several studies employ inverse probability weighting (IPW) to account for attrition bias. 

Some other studies examine the effect of sample attrition by comparing the attributes or behavior of respon-
dents within a single data set (e.g. attriters vs. non-attriters) or across different data sets.
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requires an exclusion restriction, i.e., there should be an instrument that affects non-

response while being independent from the behavior of interest. In practice, however, 
finding a suitable instrument for unobservable selection is by no means easy in the case 

of nonresponse. While the situation depends on the specific model under consideration, 
individual/household characteristics are unlikely to be sources of instruments because 
most of such characteristics are generally related to individual/household behavior of 

interest (Fitzgerald et al., 1998). 
 Alternatively, we use unique information about the interview process, such as contact 

history and the list of interviewers assigned to each respondent, as identifying instru-
ments which are external to the individual respondents. Since the interview process is 

closely associated with nonresponse (Hill and Willis, 2001) and, generally, each inter-
viewer is randomly assigned to respondents,2 this information can be used as a valid 

instrument for the sample selection model. 
 The paper examines the attrition bias in the Keio Household Panel Survey (KHPS), 

2004-2006. More specifically, it aims to assess the extent of attrition bias for spe-

cific empirical example—household residential mobility—using information about the 
interview process as identifying instruments for a sample selection model. Although 
respondent mobility is an important source of panel attrition, none of the previous stud-

ies have evaluated the impact of attrition in the analysis of residential mobility. Our 
results demonstrate that attrition leads to statistical bias in wave 2; however, it becomes 

attenuated in the subsequent wave. We also present the results of the bias analysis for 
each estimated coefficient to assess the extent of the attrition bias for each coefficient. 

 The paper is organized as follows. Section 2 briefly introduces the KHPS and sum-
marizes its attrition pattern. Section 3 explains the estimation method and variables. 

Section 4 summarizes our main empirical results. Section 5 presents the conclusion.

2. SAMPLE ATTRITION IN KHPS

 The KHPS, sponsored by the Ministry of Education, Culture, Sports, Science and 

Technology, is the first comprehensive panel survey of households in Japan, conducted 
annually by Keio University since 2004. In the following analysis, we use the first three 

waves of the KHPS, which were conducted in 2004, 2005 and 2006, respectively. In 
2004, 13,430 individuals, male and female, aged 20-69 years, were selected by strat-

ified two-stage random sampling as a potential respondent. Out of 13,430 individuals 
initially approached, 4,005 primary respondents finally participated in the first wave of 
the survey (response rate  =  29.8%). The questionnaire of the KHPS is made of two parts, 

namely, individual and household related questions. As far as the former is concerned, it 
contains a wide array of questions with respect to the respondent's demographic charac-

teristics, education and employment activities, among others. If the primary respondent 
was married at the time of survey, the questionnaire also contains virtually identical

  2 The situation is somewhat different in other surveys . For example, the interviewers of Panel Study of 

Income Dynamics (PSID) are assigned based on respondent characteristics. In this case, the interview process 

might be correlated with respondent characteristics, and hence, with the behavior of interest.
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questions to be answered by his/her spouse. The standard procedure for the KHPS was 
to send a pie-survey letter to the respondent and then provide a post-interview payment 
of 3,000 yen (approximately $25) per household. 

 By 2006, the KHPS witnessed a sample loss of approximately 28% due to cumula-

tive attrition from its initial 2004 sample. Compared with other longitudinal surveys, 
the attrition in the KHPS is somewhat heavy; this can possibly be attributed to the fairly 

long and comprehensive questionnaire used. For example, the cumulative attrition rates 
for the first three waves are approximately 15% in the Panel Study of Income Dynamics 

(PSID) and 5.7% in the National Longitudinal Survey of Youth (NLSY). For the Euro-

pean Community Household Panel (ECHP), these figures range from 12.1% (Germany) 
to 36.5% (Denmark). The heavy attrition in the KHPS suggests that its effect should be 

examined  .3 
 Furthermore, residential mobility is represented as one of the most important factors 

determining panel attrition. In fact, household residential mobility is strongly and posi-

tively related to sample attrition—in wave 2, 36.3% of movers attrited from the survey 
as compared to a mere 15.9% of non-movers.4 The same pattern can be observed for 

wave 3 (the difference between attrition rates are even larger). Basically, sample attri-
tion poses serious problems when it is not independent from the behavior of interest, 
suggesting that sample attrition is especially important when we try to understand the 

household residential mobility.

3. EMPIRICAL MODEL AND VARIABLES

 Our primary interest is the binary choice of residential mobility, which can be ob-
served only if the respondent remains in the panel. To estimate such a model, we employ 

the method proposed by Van de Ven and Van Pragg (1981), which extends Heckman's 

(1979) selection model to the case of a pro bit model with sample selection. The model 
of residential mobility is formally given as 

 A=xirs+rit,(1) 

yet =ill if yit>0(2) 
where yet takes one if household i moves between wave t — 1 and t, which is observed if 
i stays in wave t and xet is the relevant set of explanatory variables. The previous stud-
ies on residential mobility suggest that the household life-course events (such as family 

formation and dissolution) and the housing environment (such as tenure of the dwelling 

and its location) are the crucial factors for short-distance moves, while the employment 
reasons predominate for moves of longer distances (Dieleman, 2001; Clark and Lierop, 
1986). Based on these empirical findings, xet includes the respondent's age, sex, marital 

3 For an extensive review of attrition problem in the KHPS, see Miyauchi et al. (2006), McKenzie et al. 
(2007) and Naoi (2007). 

4 Information on residential mobility used here is based on the interviewer's record, which can be obtained 
even if the respondent is dropped out from the survey. Note that, in the following analysis, we use a self-
answered information on mobility which cannot be observed if the respondent is out of the survey.
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status, educational attainment, health condition, employment status, changes in house-

hold type and composition, housing tenure, and the location of residences 

 The survey response equation of the model is 

sir =xilY+zi2s+vit,(3) 

> sit =oil s;',10 ,(4) 
where sit takes one if household i remains in the wave t panel and zero otherwise; xi t 
is the same set of explanatory variables as in equation (1) but with its value at wave 1; 
and zit is the identifying instruments excluded from the main equation (1), as explained 
in detail later. For the identification of the parameters, we assume that Eit and vit have 
unit variances and are joint normally distributed. Setting p = Corr (Eit, vit), the null 
hypothesis of interest is given by Ho : p = 0, which indicates that there are no attrition 
biases. This can be tested either by the Wald or likelihood ratio tests. 

 The key variable in equation (3) is the identifying instrument (zit) which has been 
excluded from equation (1). To construct this variable, we use information about the 
interview process in wave 2. In wave 2, the supplemental questionnaire of the KHPS 

provides detailed information to the targeted respondents about (a) the contact history 
(up to five visits) provided by each interviewer and (b) the complete list of assignments 
of each interviewer. Using this information, we construct the following four variables 
for z12: (1) the month in which the interviewer first contacts the respondent, (2) whether 
or not the interviewer visits the targeted respondent on weekends (1 if all visits are made 
on weekdays), (3) the number of respondents (including the targeted respondent) which 
the assigned interviewer is in charge of, and (4) whether or not the assigned interviewer 
is the same as the one in wave 1. The first two variables are constructed from the contact 
history information, while the latter two are from the list of interviewers' assignments. 

 Given the time constraint on the interview process and that each interviewer must 
allocate time for the targeted respondents under him/her, the first and third variables 
capture the interviewer's potential effort towards each targeted respondent. For instance, 
a slow start to the interview process or handling too many respondents may end up in 
failure to complete the interview process. The second variable considers the difficulties 
involved in contacting the targeted respondents. Since it is apparently difficult to contact 
the targeted respondents on weekdays, particularly for full-time workers, this variable is 
likely to have a negative impact on the survey responses (Bates, 2004). The last variable, 
assigning the same interviewer across waves, is included to control for some form of 
`familiarity' or `trust' between the interviewer and respondent, which might reduce the 
implicit cost of participating the survey (Hill and Willis, 2001). 

 In the following, we examine the effect of panel attrition on the household residential 
mobility wave-by-wave. We first estimate the residential mobility function using the 
cross-section of the wave 2 panel by considering the sample attrition in wave 2 (Model

5 Since housing tenure and residential region are likely to be determined simultaneously with household 

mobility (Boehm, 1981), we use one-year lagged values for these two variables.
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 [1]). Based on this result, we then estimate the mobility function in wave 3 by taking 
into consideration of the cumulative attrition up to wave 3 (i.e. attrition in either wave 2 

or 3) (Model [2]). This enables us to evaluate the evolution of the effect of nonrandom 
attrition.

4. EMPIRICAL RESULTS

 The results of the joint estimation of equations ( 1 ) and (3) are provided in Tables 1 
and 2. The summary statistics are presented in Table 3. 

 Table 1 presents the estimated coefficients of the various predictors on the wave 2 
and wave 3 participations, respectively. For the explanatory variables, we use respon-
dent/household characteristics at wave 1, and the interview process at wave 2.6 

 First, the result of Wald test demonstrates that the null hypothesis of no attrition bias, 
i.e. p = 0, is rejected in both models. However, the likelihood ratio test yields a 
somewhat different result. While the null of p = 0 is also rejected in wave 2, this is 
not so in the wave 3 model. This seems to be consistent with Nawata and McAleer's 
(2001) results about the finite sample properties of the Wald test in models with sample 
selection biases. Their Monte Carlo experiments show that the performance of the Wald 
test is quite poor in finite samples, rejecting the true null hypothesis too frequently. This 
suggests that the likelihood ratio test is preferable when testing p = 0.7 Following this, 
we conclude that the household residential mobility function is biased at least in the 
wave 2 panel; however, such a bias seems to fade over time. Such regression-to-the-
mean effects are also observed in the PSID (Fitzgerald et al., 1998; Becketti et al., 
1988). 
 All our key variables of the interview process (zit) have coefficients with appropriate 
signs. For example, a slow start to the interview process or handling too many respon-
dents is likely to result in failure, weekday visits are negatively associated with response 

probability, and assigning the same interviewer across waves significantly enhances the 
survey responses. In the KHPS, given that the observable characteristics of individual 
respondents explain only a negligible portion of the attrition, the results indicate that 
the interview process might be an additional and a particularly important source of in-
formation explaining nonrandom attrition. Although most of the respondent/household 
characteristics are insignificant, several variables are comparable to those in the previ-
ous studies. The results show that the respondent's age has an inverse U-shaped effect 
on response probabilities—it is the highest for the middle-aged respondents and the

  6 As can be inferred from equation (I)
, observations with missing values in wave 2 explanatory variables 

are dropped from Model 121, while those with missing values in wave 3 variables are dropped from Model 

[31. Since item response rates (among those not attrited) are higher in wave 3 than in wave 2, the number of 
observations for wave 3 participation equation (Model 121: 3,626) is shown to be slightly larger than that for 

wave 2 equation (Model 111: 3,592). 
7 It should be noted

, however, that their results are based on a standard sample selection model with 
linear regression equation, which is not exactly same as our model. However, given the similar structure of 

the model, their argument on the primary reason for the poor performance of the Wald test—the log-likelihood 

function is almost flat in the neighborhood of p = 0—seems to be applicable in this case.
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Table 1. Estimation Results for Survey Response

Model  [11 

2005 (wave 2)

[2] 

2006 (wave 3)

Survey Response 

(= I if R responds wave t panel)

Probit with Sample Selection Probit with Sample Selection

Coef. (S.E.) Coef. (S.E.)

Respondent Characteristics

  Age 

    20-29 

   30-39 

   40-49 

    50-59 

   60 and above 

  Sex (= 1 if R is female) 

  Married (= I if R is married) 

  No child (= 1 if R has no child(ten)) 

  Health condition (1: Good -5: Bad) 

  Education 

   Junior high school 

   High school 

   Junior college 

    4-year college+ 

    Other professional school 

  Full-time worker (=1  if R works full-time) 

  Retired (=1 if R is retired) 

Household Characteristics

  Changes in household (HH) type and composition 

   # of HH members 

    Unchanged 

    Increased 

    Decreased 

  R is newly-wed 

  R has newborn children 

  R owns house 

Interview Process Characteristics (wave 2)

 0.1341 

0.1992 

 0.0587 

 0.0861 

 0.0617 

 0.0899 

-0 .1098 

-0 .0213

-0 .1389

0.2813 

 0.1159 

 0.0779 

-0 .0820 

 0.3809

(0.0918) 

(0.0984)* 

(0.0973) 

(0.1052) 

(0.0603) 

(0.0861) 

(0.0766) 

(0.0243)

(0.0854)

(0.0895)** 

(0.0704) 

(0.1318) 

(0.0710) 

(0.1505)*

 0.2322 
-0 .0343 

 0.5401 
-0 .3128 
-0 .0351

-0 .2362 

-0 .1678 

-0 .0072 

 0.2434 

 1.3940 

 0.7468

(0.1834) 

(0.1029) 

(0.3736) 

(0.2367) 

(0.0646)

(0.0507)** 

(0.0576)** 

   (0.0049) 

(0.0701)** 

(0.2278)** 

(0.2978)* 
7.45**

 0.2069 

0.1945 

0.1003 

 0.1190 

 0.0298 

0.1052 

-0.1130 

-0 .0286

-0 .0892

 0.2095 

 0.0971 

 0.1154 

-0 .0308 

 0.2008

(0.0813)* 

(0.0864)* 

(0.0871) 

(0.0939) 

(0.0534) 

(0.0766) 

(0.0688) 

(0.0219)

(0.0772)

(0.0765)** 

(0.0619) 

(0.1163) 

(0.0633) 

(0.1249)

 0.0560 

-0 .0669 

0.3355 

-0 .0655 

-0 .0306

-0 .0951 

-0 .0907 

-0 .0099 

 0.2178 

 0.8234 

-0 .6672

(0.1509) 

(0.0914) 

(0.2730) 

(0.2020) 

(0.0583)

  Month of first visit 

  All visits on weekdays 

  # of interviewees in charge 

  Same interviewer 

Constant

p 
Likelihood Ratio Test (Ho: p = 0) 1.70

(0.0440)* 

(0.0515)+ 

(0.0043)* 

(0.0645)** 

(0.2012)** 

(0.3087)*

Log likelihood 

Number of observations 

Number of censored observations

-1984 .471 

 3,592 

  601

-2374 .923 

 3,626 

  995

Notes: **• *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05, and 0.10 levels, respectively. A 
set of dummy variables for regions and firm sizes is also controlled but is omitted from the results. Wave 1 values are 
used for all explanatory variables except for the interview process characteristics. The corresponding estimation results 
for residential mobility are shown in Table 2. R denotes respondent. Dependent variables: Model [I]: 1 if R responds in 
the 2005 survey, and 0 otherwise. Model [2]: 1 if R responds in both the 2005 and 2006 surveys, and 0 otherwise.

lowest for younger and 

sponses are significantly 
or those without jobs.

older 

and

respondents. Further, at least in wave 2, 

positively related to the respondents living

the 

in

survey re-

rural areas



43NAOI:RESIDENTIAL MOBILITY AND PANEL ATTRITION

。
・・ロ
&

・。。
二

。
♪
』
箋

。
`
=

ε

・・一享

。
≡

。
=
再
∈

ヨ

。

。。
三
ヨ

。
身

。
ヒ
8

。
`
卜

。
・。
肩

・。
咽
・・
。
N
胡

∈
と

で
竃

・。目
2
。o
。
」
三

・・⑪
三
帽
琵

〉

訥
∈
∈
弓

ち

誤

く

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
.謝
。
ヨ

。
房

。
」
・・
2
。
5

で
匡

.一
2
琵

↑

三

箋

2

6

お

葛

b。
bD
面
=

謬

あ
心
8

。」
謡

」コ
5

蕊

目
暮

。
`
℃
竃

8

5

コ

硫。
こ

。
8

。・
五

。
`
=

ε

・。。
【能

咽」邸
〉
。
轟

.・・謝

・。。
」
。
ε

∈
。
と

で
。
三

∈
。

・。=

3

℃
。
=
。
謝

8

,ゐ

o
>
=
り
o
房

o
h
.・っ【o
>
⑪
【
O
一
-O

う
口
。」

.頃
O
-O

.一〇
-O

o
ε

憲

一⊆
5
リ
ヨ

⊆
⇔ね
冨

・弓
一
謝
o
δ

竈
o
o
り

℃
2
弼
∈

咽栃
o

o
ξ

筍
ε

・う
2
謂
リ
ヨ
三

+

℃
=
口

.釜

・糞

一・。2
0
Z

 
 
 
い
ひ
ひ

 
 
旨

O
.【、

邑
N
ひ
,寸
卜
m
N
」

 
 
-
m
O
.d

N
d
一
.$

m
」

 
 
 
一
〇
〇

 
 
N
ひ
頃
.m

一
卜
寸
.寸
◎G
ひ
一
1

 
 
-
ひ
ひ
.N

寸
い
[
.頃
卜
寸
1

目
o
=
望
お
』』
o
℃
o
」
霧
自
8

一
〇
」o
』
∈
コ
Z

 
 
 
 
 
 
 
5

一ヨ
〉
」
o
・。』
o
も

」岩

日
「乏

 
 
 
 
 
 
 
 
 
 
 
 
 
 
で
8

葦

塁

ヨ

○
』

 

(鴇

ト
い
,O
)

糞

(寸
卜
。。
-
,O
)

 

(G
O
黛

.O
)

巽

(O
一頃
寸
.O
)

 
 
(ひ
O
ひ
一
.O
)

数
親
G
N
.9

菖

oo
oo
.O
l

O
寸
い
O
,O
」

い
N
-
-
,O
」

O
O
【oo
.-

O
ひ
O
O
.O

頃
ひ
O
頃
-O

糞

(O
-O
寸
-O
)

算

(O
卜
O
『
9

 
 
(卜
鴇

邑
,9

糞

(寸
一餓

,9

 
 
(
い
〇
一
d
.O
)

糞

(N
O
旨

-O
)

(。。
い
。。
N
.O
)

(
。。
自

-
.O
)

二

寸
。。
N
.O
)

(d
ト
一
一
.O
)

(寸
O
コ

,O
)

(
卜
累
N
,9

 

(O
ひ
寸
O
.O
)

 

(O
σう
寸
一
.O
)

 

(
。。
一〇
一
-O
)

 

(卜
【・
=

-O
)

季

(O
。。
一
N
-O
)

糞

二

寸
【
d
-O
)

曇
(
寸
逡

一
,O
)

甚
二

矯
寸
-
,O
)

寸
N
O
N
-O

N
一
寸
O
-O
」

ひ
ゆ
O
【、
.O
l

¢
卜
O
O
.O
I

お

Oo
O
-O
I

d
旨

d
.O
-

卜
O
【O
-O
」

卜
寸
漏

.O

い
一
8

-O

卜
O
=

,O
I

d
卜
O
O
.O
I

。Q
稿
O
卜
.O
」

N
寸
鴇

,O
I

oO
O
寸
【、
,O
」

(ひ
。。
O
m
-O
)

(O
鴇

一
.9

(
。○
頃
oo
N
.O
)

(卜
旨

[
-O
)

(
旨

コ

-9

(ひ
ひ
寸
N
.O
)

 
二
訊

O
.9

 
 (寸
一〇
一
.O
)

 
 (
-
卜
卜
一
-O
)

 
 需

【・
N
「
-O
)

糞

(
旨

N
N
.O
)

瓠

。。
8

N
.O
)

+
二

N
こ

、9

 
 (O
ひ
2

,0
)

ひ
d
卜
m
.一
1

り
d
oO
卜
-O
ー

鎗

O
N
.O
I

N
oo
O
【
.d

寸
寸
寸
[
.O

O
ひ
い
O
,O

oo
卜
N
N
.0

9

ひ
O
.O
ー

ひ
寸
卜
N
.O
」

=

【O
,O

ゆ
ト
O
O
,O

ト
リ
ト
【う
,O
」

頃
ひ
N
O
.O
I

頃
O
O
【
,O

N
ひ
ト
O
,O

い
Qc
寸
咽
,O
I

寸
ひ
ト
い
,O
」

oo
姶
ひ
O
,O
」

寸
O
ひ
d
.O
-

O
N
頃
N
-O
l

+
(頃
o
鴇

-o
)

髪

8

0
一
-9

+
(
=
望

,9

髪

旨

一
σ、
.O
)

妾
(〔)卜
O
-
.O
)

 

($

。・
d
.O
)

(O
専

寸
-O
)

畳
(卜
N
N
一
.O
)

(O
卜
【d
.9

(ひ
O
コ

.O
)

(N
寸
寸
-
.())

(ひ
8
N
,9

 
(訊

寸
O
.9

 

(ひ
一
〇
一
-O
)

 

(O
卜
¢
一
.O
)

 

(8

=

,9

乳

寸
O
O
N
,9

糞

(ま

O
【
,O
)

糞

(=

頃
一.O
)

 

(ε

N
一.O
)

O
ひ
寸
O
.O
」

一
〇〇
〇
〇
-
【
1

鴇

斡
り
.O
I

◎o
寸
oO
頃
.【

笛
姶
N
寸
-O

m
寸
oc
m
-O

寸
N
寸
囚
,O
l

頃
O
ひ
N
,O

卜
【う
ひ
O
.O
I

寸
。o
卜
O
.O

N
oG
卜
O
.O
」

ト
ひ
N
d
.O
I

d
oO
一
〇
,O
」

oo
一〇
N
.O
I

oO
寸
O
N
.O
I

い
一寸
一
.O

N
ひ
寸
り
-O
I

N
ひ
ひ
姶
.O
I

寸
寸
一
寸
.O
」

邑
卜
m
O
.O
」

+
(
d
oo
鴇

.O
)

瓠

N
。。
ひ
O
,O
)

猷
。。
O
詫

,O
)

糞

二

。。
O
芭
.9

糞

(
臼

O
-
,9

猷
鴇

臼

.9

(
臣

芝

,9

猷
9

d
【
,9

(ま

O
N
.9

(。。
頃
=

-O
)

(ひ
【
寸
【
.9

寸
N
寸
O
-O
」

卜
O
頃
O
.一
1

ひ
O
ひ
O
.O
ー

ト
【う
O
O
.一

〇
[
ひ
寸
.O

O
【「
N
い
-O

寸
N
N
一
.O
I

い
ト
頃
N
,O

O
一
N
O
.O
ー

頃
O
卜
O
-O

O
ひ
O
一
,O
」

(O
ト
ひ
一
.〔))
 

【
卜
【、
N
-O
」

 
 
(O
り
寸
O
,O
)

 
 
(O
卜
頃
一
.O
)

 
 
(O
【・
O
一
.9

 
 
(卜
。O
O
一
.9

激
寸
卜
。。
【
,O
)

糞

(
=

ト
一
.9

糞

(寸
訊

一
,9

 
 
(N
ひ
N
-
.9

O
【
N
O
.O
I

ト
ひ
[
N
.O
I

O
Oo
O
N
.()ー

ひ
N
m
一
.O

卜
O
ひ
【「
,O
」

oO
oO
m
O
,O
」

寸
oo
oQ
寸
.O
l

O
頃
創
O
.O
l

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
謝
ヨ
箋
o
O

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
o
ヨ
o
`
・。
目
≧
o
匡

 
 
 
 
 
 
 
 
 
 
 
5

」コ
三
り
E
2

タ
O
窮

Σ

匡

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
で
睾

-
h
葺

呂

・。
匠

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
℃
o
看
o
」
8
〔
「

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
で
霧
8
」
Q
占

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
℃
。
bD
・
ヨ

リ
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
・,」
o
』
日
o
∈

=
=
ち

#

5

墓

&

∈
8

で
島

a

う

=
=

ε

・。㊤
b。
口
2

り

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
・,2
窃
=
2
詫
旨
`
∪
⊇
o
=
o
・。
ゴ
o
=

 
 
 
 
 
 
 
 
 
 
 
 
(℃
。
壱
。
」
・。匠

一
=

11
)
詔
』
ε

匡

(o
E
=
ま
三

・,モ
o
≧

匡
摘
=

11
)
」
翌
」o
琴

o
∈
=
-謝

」

 
 
 
 
 
 
 
 
 
 
 
【。
2

諺

禧

2
・。
・・。
』
。
巨

」
。
ε
O

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
十
〇
bD
o
=
o
り
』祠
o
あ
-寸

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
。
。。
㊤
=
8

さ
咽利

h

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ろ
2

塁

`
bD
咽=

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ろ
2

易

島

三

h
2
利

h

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
口
o
=
8
コ
噂
国

 
 
 
 
(罵

㊤

硫

I
O
o
o
O

一
=
8

三
℃
目
8

圭

訂
o
=

 
 
 
 
 
(
(目
o
」
)コ
三
Q
o
口
鴇
`
匡
治

一
↓

⊇
三
Q
O
Z

 
 
 
 
 
 
 
 
 
 
 
(℃
o
モ
鳥
E

・,一
匡
}
=

11
)
で
o
=
旨
Σ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(。
『
日
と

・,
一
年
泡

一
11
)
×
o
の

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
o
さ

月

℃
口
5
0
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ひ
い
I
O
り

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ひ
寸
6
寸

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ひ
m
-
O
【う

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ひ
N
I
O
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
o
⇔β
<

の
リ
ヨ

=
2
謹

』

巳

5

ヨ
o
自
・。圭

(,国
.の
)

.㌔

o
Q

(
.国
-の
)

,』o
o
Q

(
.国
,の
)

-㌔

o
Q

(
,国
,の
)

,㌔

o
Q

8

宕

の
励
の
。
五
∈
8

章

タ

一一』
。
占

石
で
o
Σ

の
三
℃
器

ロユ

口
。
ヨ

岩

の
の
艮
∈
邸
の
葦

≧

一一』
。
よ

石
で
o
Σ

o
ロ
コ
朗

轟
ロコ

(
剛
-
、
∈
o
と

℃
o
〉
○
田

(=
=
)
コ
2

0
旨
0
8
胃=

11
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
倉

利

。
Σ

距
謝
の
℃
奮

匡

(
邑
o
語
色

8

0
N

 
 
 
 
巨

(
d
。
〉
巽

区

8

N

 
 
 
 
 
=
一

一〇
℃
o
Σ

倉

利

。
Σ

羅

さ

。
コ
・。
。
匡

℃
【。
`
。
。。
コ
o
=

」
ε

・。
利

の
主

目
o
=
邸
∈

=
・。
国

.N

o
一〔
冠
卜



44 KEIO ECONOMIC STUDIES

Table  3. Descriptive Statistics

2004 (wave  1) 2005 (wave 2) 2006 (wave 3)

Mean Min Max Mean Min Max Mean Min Max

Residential mobility 

(= 1 if household (HH) moved from t - 1) t i 

Survey response 

  (= 1 if R responds wave t panel)1) 

Respondent Characteristics 

  Age 

  Sex (= 1 if R is female) 

  Married (= 1 if R is married) 

  No child (= 1 if R has no children) 

  Health condition (1: Good - 5: Bad) 

  Education 

    Junior high school 

   High school 

    Junior college 

    4-year college and above 

    Other professional school 

  Full-time worker 

(= 1 if R works full-time) 

  Retired (= I if R is retired) 

Household Characteristics 

  Changes in HH type and composition 

  # of HH members 

    Increased 

    Decreased 

  R is newly-wed 

  R has newborn children 

  R owns house 

Interviewing Process'`) 

  Month of first visit 

  All visits on weekdays 

  # of interviewees in charge 

  Same interviewer

46.372 

0.495 

0.736 

0.398 

 1.955

0.116 

0.490 

0.124 

0.226 

0.043

0.378 

0.044

0.055 

0.066 

0.009 

0.031 

0.765

20 

0 

0 

0 

1

0 

0 

0 

0 

0

0 

0

0 

0 

0 

0 

0

70 

1 

1 

5

0.048

0.833

47.402 

0.497 

0.750 

0.384 

 2.335

0.110 

0.485 

0.132 

0.230 

0.044

0.364 

0.049

0.058 

0.068 

0.007 

0.026 

0.767

1.767 

0.261 

13.205 

0.853

0

0

21 

0 

0 

0 

1

0 

0 

0 

0 

0

0 

0

0 

0 

0 

0 

0

0 

0

71 

5

4 

1 

41 

1

0.035

0.726

48.439 

0.491 

0.759 

0.384 

 2.344

0.109 

0.481 

0.132 

0.232 

0.046

0.368 

0.059

0.043 

0.066 

0.007 

0.018 

0.777

0

0

22 

0 

0 

0

0 

0 

0 

0 

0

0 

0

0 

0 

0 

0 

0

1

72 

5

Number of observations 3,592 2,991 2,631

t) The number of observations is 3,592 (2005) and 3,626 (2006). 
2) The number of observations is 3,592.

 Table 2 presents the estimated coefficients of respondent/household characteristics 

on residential mobility. To assess the extent of the attrition bias for each parameter esti-
mate, the baseline model, estimated by a standard pro bit model using only non-attriters, 
is presented along with the more appropriate pro bit model with sample selection. We 

also estimated the model with the `interviewer fixed effect' (i.e. including interviewer 

dummy variables), which qualitatively shows the same result as that in Table 2. 
 Since we have strong evidence for the attrition bias in wave 2, we limit our discus-

sion primarily to the results of Model W. ]. Comparing the results for the pro bit model 

with sample selection with those for the uncorrected pro bit model, we find that the 
regression coefficients generally show similar signs although there are a number of siz-

able differences in magnitude and significance. For example, the estimated coefficient
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of `full-time worker' in the uncorrected model (0.2575) is approximately 13% smaller 
than its corrected value (0.2965). The discrepancies are even greater for the estimated 

coefficients of household characteristics. Most of the estimated coefficients are found to 
be `inflated' in the baseline model, i.e. the absolute values of the estimated coefficients 

are larger in the uncorrected pro bit model than in the bias-corrected model. This dis-
crepancy is particularly serious because the estimated coefficients become excessively 
significant when there is sample attrition bias. 

 To assess the extent of the attrition bias for each coefficient, separate tests are con-
ducted on a coefficient-by-coefficient basis; this ascertains the difference in the esti-
mated coefficients between the two models (the pro bit model with sample selection 

and the uncorrected pro bit model). Since the variance-covariance matrix for the Halls-man
 test statistic sometimes becomes nonsingular, we instead apply a non-parametric

Table 4. Coefficient Differences between Probit and Probit with Sample Selection

Model [1] 

2005 (wave 2)

12] 

2006 (wave 3)

Residential Mobility 

(= 1 if household (HH) moved from t - 1)

Observed 

Difference (S.E.)

Observed 

Difference (S.E.)

Respondent Characteristics

  Age 

    20-29 

    30-39 

    40-49 

50-59 

    60 and above 

  Sex (= 1 if R is female) 

  Married (= I if R is married) 

  No child (= I if R has no children) 

  Health condition (1: Good - 5: Bad) 

  Education 

   Junior high school 

    High school 

    Junior college 

    4-year college+ 

    Other professional school 

  Full-time worker (= I if R works full-time) 

  Retired (= 1 if R is retired) 

Household Characteristics

Changes in HH type and composition 

  # of HH members 

 Unchanged 

 Increased 

 Decreased 

 R is newly-wed 

 R has newborn children 

 R owns house

 0.0123 

-0 .0740 

-0 .0397 

 0.1525 

-0 .0086 

-0 .0033 

-0 .0178 

-0 .0033

-0 .0074

-0 .0314 

-0 .0079 

 0.0727 

-0 .0390 

 0.1201

0.1387 

 0.0663 

 0.0789 
-0 .1574 

 0.0174

(0.0197) 

(0.0213)** 

(0.0218)+ 

(0.0228)** 

(0.0133) 

(0.0174) 

(0.0151) 

(0.0041)

(0.0206)

(0.0172)+ 

(0.0148) 

(0.0256)** 

(0.0132)** 

(0.0154)**

(0.0270)** 

(0.0129)** 

(0.0699) 

(0.0340)** 

(0.0149)

 0.0948 

0.0638 

 0.0080 

 0.0278 
-0 .0318 

 0.0477 
-0 .1082 
-0 .0187

-0 .1506

 0.0941 

 0.0187 

 0.0920 

-0 .0498 

-0 .0345

 0.0895 

 0.0755 

0.3516 
-0 .0928 
-0 .1279

(0.0650) 

(0.0728) 

(0.1362) 

(0.1239) 

(0.0529) 

(0.0739) 

(0.0494)* 

(0.0172)

(0.1244)

(0.0762) 

(0.0549) 

(0.1063) 

(0.0465) 

(0.1386)

(0.1667) 

(0.0785) 

(0.3155) 

(0.1239) 

(0.1782)

Notes:* **• *, and + indicate that the estimated coefficient difference is significant at the 0.01, 0.05, and 0.10 

levels, respectively. Standard errors are computed by a non-parametric bootstrap procedure with 5000 replica-

tions. A set of dummy variables for regions and firm sizes is also controlled but is omitted from the results. 

The variables for place of residence and housing tenure are one-year lagged. The original results are shown in 

Tables 1 and 2. R denotes respondent.
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bootstrap procedure to assess the significance of the bias. We draw 5,000 bootstrap 

replications with replacement to simulate the distribution of the bias. The results are 

summarized in Table 4. 

 It is found that in wave 2, the two models yield statistically different coefficient es-

timates for many of the respondent/household characteristics. Among these, highly 

significant differences are observed for the coefficients on respondent employment sta-

tus and household type and composition, which are of central interest in the literature 

on mobility. However, consistent with our previous results, the differences are shown 

to be insignificant when we consider the accumulated attrition up to wave 3.

5. CONCLUSION

 This paper aims to assess the extent of the attrition bias in the KHPS 2004-2006, 

focusing on household residential mobility as a specific empirical example. In applying 

a sample selection model to the attrition problem, we use unique information about the 

interview process, such as contact history and the list of interviewers assigned to each 

respondent, as identifying instruments. The results indicate that sample attrition leads to 

statistically significant bias in the coefficient estimates of household residential mobility 

functions in wave 2; however, it is attenuated in the subsequent wave. Moreover, the 

bias analysis suggests that the coefficients on several variables, which are of central 

interest in the literature on mobility, are significantly biased by nonrandom attrition.

REFERENCES

Baltagi, B. H. (2005). Econometric Analysis of Panel Data (3rd ed.). Chichester: John Wiley & Sons. 
Bates, N. (2004). Contact histories: A tool for understanding attrition in panel  surveys. available from 

http://www.fcsm.gov/committees/ihsng/ihsng.him. 
Becketti, S., W. Gourd, L. Lillard, and F. Welch (1988). The panel study of income dynamics after fourteen 

    years: An evaluation. Journal of Labor Economics 6(4), 472-492. 
Boehm, T. P. (1981). Tenure choice and expected mobility: A synthesis. Journal of Urban Economics 10(3), 

    375-389. 
Clark, W. A. V. and W. F. J. V. Lierop (1986). Residential mobility and household location modelling. In 

    P. Nijkamp (Ed.), Handbook of Regional and Urban Economics, Volume 1, pp. 97-132. Amsterdam: 
     North-Holland. 

Dieleman, F. M. (2001). Modelling residential mobility; a review of recent trends in research. Journal of 
    Housing and the Build Environment 16(3), 249-265. 

Fitzgerald, J., P. Gottschalk, and R. Moffit (1998). An analysis of sample attrition in panel data: The michigan 

    panel study of income dynamics. Journal of Human Resources 33(2), 251-299. 
Hausman, J. A. and D. A. Wise (1979). Attrition bias in experimental and panel data: The gary income 

     maintenance experiment. Econometrica 47(2), 455-474. 
Heckman, J. J. (1979). Sample selection bias as a specification error. Econometrica 47(1), 153-162. 
Hill, D. H. and R. J. Willis (2001). Reducing panel attrition: A search for effective policy instruments. Journal 

    of Human Resources 36(3), 416-438. 
McKenzie, C. R., M. Naoi, T. Miyauchi, and K. Kiso (2007). Attrition and individual behavior in the labor 

    market. In Y. Higuchi and M. Seka (Eos.), Dynamism of Household Behavior in Japan [III], Chapter 1, 

    pp. 13-75. Tokyo: Keio University Press. (in Japanese). 
Miyauchi, T., C. R. McKenzie, and M. Kimura (2006). An analysis of sample attrition and survey response 

    behavior in panel data. In Y. Higuchi (Ed.), Dynamism of Household Behavior in Japan [11], Chapter 1, 

    pp. 9-52. Tokyo: Keio University Press. (in Japanese).



NAOI

 

: RESIDENTIAL MOBILITY AND PANEL ATTRITION 47

Naoi, M. (2007). Household residential mobility and the problem of sample attrition. In Y.  Higuchi and 
    M. Seka (Eos.), Dynamism of Household Behavior in Japan [ill], Chapter 2, pp. 77-98. Tokyo: Keio 

    University Press. (in Japanese). 
Nawata, K. and M. McAleer (2001). Size characteristics of tests for sample selection bias: A monte carlo 

    comparison and empirical example. Econometric Reviews 20(1), 105-112. 
Van de Ven, W. P. and B. M. Van Pragg (1981). The demand for deductibles in private health insurance: A     

pro bit model with sample selection. Journal of Econometrics 17(2), 229-252.


