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1 Introduction

The association between non-response and data quality has attracted much attention 

by survey researchers. One approach explored whether data quality of reluctant 

respondents is different from that of the cooperative ones (Mason et al. 2002; 

Willimack et al. 1995; Yan et al. 2004). Most relevant studies found that initial 

refusers are more likely than cooperative respondents to provide non-substantive 

responses (e.g., “don’t know,” “no opinion”), and to give brief and vague answers to 

open-ended questions (Stinchocombe et al. 1981; Triplett et al. 1996; Triplett et al. 

1996; Willimack et al. 1995). Few found that response propensity is unrelated or 

negative related to data quality (Yan et al. 2004).  

Another approach is built under the panel survey context to examine whether a 

respondent’s data quality is associated with the likelihood of response in the 

subsequent wave (Loosveldt et al. 2002; Yan and Curtin 2010). Researchers usually 

found that a higher item-nonreponse rate is related with a higher propensity of 

nonresponse in the follow-up (Loosveldt et al. 2002; Yan and Curtin 2010).  

With regard to the influences underlying unit and item nonresponse, Groves and 

Couper (1998) suggested that the factors affecting item nonresponse are quite 

different from those of response propensity. In contrast to Groves and Couper, Yan 

and Curtin (2010) asserted that the respondent’s tendencies to participate in a survey 

and to answer questions are highly related, and they posited a response continuum 

model to illustrate their points. This model places respondents on a response 

continuum according to their propensity to participate in a survey and to answer a 

question. Respondents who are willing to take part in surveys and answer questions 

without reservation are placed on one extreme of the continuum, and respondents with 
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the opposite attitudes are placed on the other extreme of the continuum. This model 

implicitly assumed that unit nonresponse and item nonresponse are originated from 

common causes and decision processes. Fricker and Tourangeau’s (2010) attempted to 

identify the potential common factors for unit and item nonresponse, and they further 

examined if the association between response propensity and data quality disappeared 

after controlling for common factors. Their findings indicated that the negative 

association between the probability of nonresponse and data quality sustained even 

after the common factors were controlled.  

The main purpose of this study is to analyze the causal relations between 

response propensity and data quality in a panel survey context. The Taiwan Panel 

Study of Family Dynamics (PSFD) survey data and its paradata are used in the 

analysis. The core questions of PSFD contained demographic characteristics of the 

respondent and his (her) family members (including parents, siblings, spouse, 

parents-in-law, and children). Questions on the interaction and exchange behaviors 

among a respondent and his (her) family members are also included as core items. In 

this study, the refreshment sample first interviewed in 2009 is used as the target of 

analysis, with their first-wave (2009) and second-wave (2010) data being analyzed. 

 Based on the findings of the relevant literature, two hypotheses are brought 

forward. First, for those who complete the interviews, the respondents giving more 

(less) refusals during the field period tend to exhibit worse (better) data quality. 

Second, the respondents with more (less) item-nonresponse tend to have higher (lower) 

refusal propensities in the follow-up. Using the PSFD data, we attempt to find out if 

the hypotheses sustain in an Eastern society.  

In addition to examining these two hypotheses, we also try to explore the 

continuum of resistance model (Fitzgerald and Fuller 1982; Friedman et al. 2003; Lin 
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and Schaeffer 1995). The continuum of resistance model places respondents on a 

continuum according to their propensity of resistance to participate in the survey. The 

most cooperative and the most reluctant respondents (nonrespondents) are at the two 

extremes of the continuum. The converted respondents are placed at various points on 

the continuum according to their degree of resistance. Some studies found support for 

the continuum of resistance model (e.g, Fitzgerald and Fuller 1982). Some asserted 

that the converted respondents are a distinct group, instead of being the intermediate 

cases between the cooperative respondents and nonrespondents (e.g., Cohen 2000; 

Kay et al. 2001). In our study, we shall examine if the converted respondents are 

similar to the cooperating respondents or the nonrespondents.  

 In the next section, we shall describe the empirical models and the data used in 

the analysis. The findings shall be presented and discussed in the third section. The 

final section concludes. 

2 Data and Empirical Models 

The data used in the analysis are from the PSFD and its paradata. The PSFD is a 

nation-wide panel survey launched in 1999 under the auspices of the Academia Sinica 

in Taiwan.
1
 The surveys were conducted by the Center for Survey Research (CSR). 

The interviewers were also recruited, trained, and supervised by the center.
2
 The 

PSFD contains four cohorts of respondents: Cohort 1 was born between 1953 and 

1964, cohort 2 between 1935 and 1954, cohort 3 between 1964 and 1976, and cohort 

4 between 1977 and 1983. They were first introduced to the survey in years 1999, 

2000, 2003, and 2009, respectively. In the first survey of each cohort, respondents 

1 Further information of the PSFD project can be found on its website (http://psfd.sinica.edu.tw/).
2 Interested readers can visit the CSR website (http://survey.sinica.edu.tw/) for detailed information.  
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were randomly drawn by a stratified three-stage sampling procedure. These 

respondents were then followed up by face-to-face interview on an annual base.  

Within these four cohorts of respondents, we chose cohort 4 (born between 1977 

and 1983) as our target of analysis, and took its first-wave (2009) and second-wave 

(2010) data as the data source. Similar to other panel surveys, sample attrition from 

first to second waves is more drastic than later waves in PSFD. The attrition rate of 

cohort 4 between the first and second waves is about 20%, which is much higher than 

the counterparts of the other cohorts during the same period. For our analytical 

purpose, it is suitable to explore the association between refusal intentions and data 

quality for these “fresh” respondents.  

Four datasets are combined for the cohort 4 respondents, including the 2009 and 

2010 PSFD survey data, the interviewing records, and demographic information of 

the interviewers who attended the 2010 survey. As described earlier, two hypotheses 

shall be examined using the data. We construct two sets of empirical model for these 

two hypotheses. The respective models shall be discussed in the following.  

Model 1  Refusal intentions on data quality

Since data quality is the dependent variable in this model, only those who completed 

interview in 2010 are kept in the analysis. For a respondent i who was interviewed by 

interviewer j, let the quality of his (her) completed data be ijy . During the field 

period, suppose ijx is the number of refusals given by i to j. The relationship 

between data quality ( ijy ), ijx  and other controlled variables are specified as 

follows:  
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where kijZ ’s denote other controlled variables, and ije  is the error term. And )(f

indicates the possible non-linear relationship between ijy and the explanatory 

variables. The existing literature suggested that a higher (lower) number of refusals is 

associated with worse (better) data quality. Therefore, we conjecture that x  exhibits 

negative sign.  

 In the analysis, the equation is estimated using the complete interviews of 2010 

survey. The dependent variable ( ijy ) is measured both objectively and subjectively. 

The objective measure is the sum of “don’t know” and “refuse to answer” responses 

provided by respondent i (referred to “number of item-nonresponse” in the following 

text). The calculation is based on 89 non-skip items in the 2010 questionnaire. The 

subjective measure for data quality is constructed from interviewer’s perception on 

the degree of unreliability of the respondent’s answers. This question is a scale item 

recorded after the interview, with its values ranged from 1 (very reliable) to 4 (very 

unreliable). Variable ijx  is measured by the number of refusals given by respondent i

during the 2010 field period. Controlled variables contain respondent’s demographic 

characteristics, including gender, age, education levels, and marital status. 

Interviewer’s gender, age, education levels, marital status, interviewing experience 

(number of projects attended in CSR), and a dummy indicating whether the 

interviewer held a full-time job are also controlled. In addition, whether the 

interviewer was the same as prior wave is also included as one of the controlled 

variables.

 Because both the objective and subjective measures of data quality are not 

continuous variables, the usual regression models cannot be used as the estimation 

tool. For number of item-nonresponse, the Poisson model is adopted since the variable 
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is countable. Since interviewers are not randomly assigned to the respondents, the 

random-effects Poisson model is utilized to capture the possible variation among 

interviewers. When “response unreliability” is used as the dependent variable, the 

random-effects ordered probit model is chosen as the estimation method.
3

Model 2  Item-nonresponse on survey outcome of the follow-up

This model is to investigate whether the respondents with more item-nonresponse are 

more likely to be the reluctant respondents in the follow-up survey. For respondent i

who completed interview in 2009, suppose his (her) number of item-nonresponse 

(including “don’t know” and “refuse to answer” responses) in this survey is iw .

When he (she) confronted interviewer j in the follow-up of 2010, the survey outcome 

( ijo ) may be complete interview ( 1ijo ), refusal ( 2ijo ) or non-contact ( 3ijo ).

For a specific survey outcome ( moij ), the relationship between the likelihood of 

this outcome and its explanatory variables can be specified by the following equation:  

,)( ,

1

,,,,,0 mij
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where lijV ’s denote the controlled variables, and iju  is the error term. And )(g

describes the probabilistic relationship between the choice of moij and the 

explanatory variables. Since survey outcome ( ijo ) is a categorical variable (with three 

categories), multinomial logit model is used as the estimation method.
4

 The 

“complete interview” cases can be further classified according to the resistance shown 

by respondents during the field period. In our analysis, “complete interview” ( 1ijo )

                                                
3 For random-effects Poisson model and ordered probit model, interested readers may see Wooldridge 

(2010, Chap.16) for further details.  
4 Interested readers may see, for example, Wooldridge (2010, Section 16.2) for further details of the 

multinomial logit model. 



8

is further categorized into two types of cases: (1-1) cooperative complete interview; 

(1-2) converted complete interview. The prior cases are successful interviews without 

refusal conversion. The later ones are initial refusers who are successfully interviewed 

after persuasion. Under this setting, the model shall be a 4-category multinomial logit 

model.

For both the 3- and 4-category models, the second hypothesis predicts that a 

larger (smaller) value of item-nonresponse is associated with a higher (lower) 

likelihood of refusal in the follow-up. Number of item-nonresponse is calculated 

based on 113 non-skip items from the 2009 survey. The controlled variables ( lijV ),

similar to the setting of Model 1, include variables related to respondents and 

interviewers. The variables on the interviewer’s side are the same as those included in 

Model 1. As to the respondent’s information, besides the demographic characteristics 

(e.g., gender, age, marital status, and education), the respondent’s working status, 

health condition, residential area, tendency to move, and attendance of family 

activities in 2009 are also included. In addition, the respondent’s interview experience 

of 2009 survey is also considered in the model. The relevant variables include the 

total interview time (in minutes) and a dummy indicating whether the respondent ever 

intended to refuse during the interview.  

3 Findings

3.1  Preliminary findings 

As mentioned earlier, our target sample is the refreshment sample first interviewed in 

2009. In the first-wave survey, 2,149 respondents completed the interview. When the 

survey proceeded to the second wave (2010), the number of complete interview is 
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1,710, including 1,426 cooperative respondents and 284 converted respondents (Table 

1). As to the non-respondents, 328 cases were lost due to refusal, and 111 were 

non-contacts. To get a preliminary glimpse of the two hypotheses, we distinguish 

these four groups of cases (cooperative complete interview, converted complete 

interview, refusal, and non-contact) and present the basic statistics of variables in 

Table 1. As can be seen from this table, some of the variables are constructed using 

data collected in 2009, others are from 2010 data.  

[Insert Table 1 about here.] 

Concerning our first hypothesis, we can see from the last two rows of the table 

that, in year 2010, the average number of item-nonresponse is slightly higher for the 

converted complete interviews (0.317) than for the cooperative complete interviews 

(0.225), and the average unreliability indicator reveals the same pattern too (1.338 and 

1.331). Even though these findings are consistent with the prediction of first 

hypothesis, the evidence is pretty weak since the differences between groups are 

rather small.  

With regard to the second hypothesis, Table 1 reveals that, in the 2009 survey, 

the average numbers of item-nonresponse for the four groups of respondents are 0.612 

(cooperative complete interview), 0.736 (converted complete interview), 0.851 

(refusal), and 1.108 (non-contact), respectively. Within those who were contacted by 

the interviewers, item-nonresponse is higher for reluctant respondents (converted 

complete interviews and refusals) than for cooperative ones, which is in line with our 

second hypothesis. In addition, the average item-nonresponse for the reluctant 

complete interviews is between those of the cooperative complete interviews and the 

non-respondents (refusals and non-contacts). This seems to be consistent with the 

argument of the continuum of resistance model that the converted respondents are 
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located at some points between the two extremes of cooperative respondents and 

non-respondents (Fitzgerald and Fuller 1982; Lin and Schaeffer 1995; Yan and 

Curtain 2010).  

3.2  Main findings 

Model 1  Refusal intentions on data quality

The estimation results of random-effects Poisson models (item-nonresponse) are 

presented in Table 2, while the results for random-effect ordered probit models 

(response unreliability) are listed in Table 3.  

[Insert Tables 2 and 3 about here.] 

 Concerning the first hypothesis, the second column of Table 2 reveals that, for 

the respondent who completed interview in 2010, the number of refusals proposed by 

him (her) in the field period has significantly positive effects on his (her) number of 

item-nonresponse. This is consistent with our hypothesis that the data quality of initial 

refusers is inferior than of the cooperative respondents. When we further added the 

squared term of the number of refusals into the equation (last column of Table 2), the 

number of refusals maintains significantly positive, but its squared term has opposite 

sign. This indicated that the number of refusals has concave effects on number of 

item-nonresponse, implying that as the occurrence of refusals increases, 

item-nonresponse would increase at a decreasing rate. This suggests that even though 

refusals during field period tend to endanger data quality, this does not constitute a 

serious threat to the PSFD survey. 

 When using “response unreliability” as the dependent variable, number of 

refusals does not reveal significant effects, with or without controlling for its squared 

term (Table 3). Thus, the first hypothesis is only partially supported by the evidence 

revealed in Tables 2 and 3.  
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 In addition to the first hypothesis, we shall discuss some other findings briefly. It 

can be seen from Tables 2 and 3 that some of the variables exhibit consistent effects 

between tables. First, respondents with lower education (senior high school or less) 

are associated with lower quality of data. Second, respondents interviewed by the 

same interviewers achieve better data quality.  

Model 2  Item-nonresponse on survey outcome of the follow-up

In Table 4, the multinomial logit estimation results for three types of survey outcome 

are presented, with the types being complete interview (reference group), refusal, and 

non-contact. In Table 5, complete interview is further categorized into cooperative 

interview (reference group) and converted interview, so that there are four types of 

survey outcome.  

[Insert Tables 4 and 5 about here.] 

 Table 4 reveals that item non-response exhibits significantly positive effect on 

the likelihood of refusal (relative to the reference group of complete interview), which 

is consistent with our conjecture that item-nonreponse is a good predicator of refusal 

in later waves. In addition, item non-response also has predictive power for the 

likelihood of non-contact. From Table 5, it can be seen that these two effects sustained 

after the survey outcome is expanded from three to four categories. However, the 

effects of item non-response are not significantly different between the cooperative 

interviews and the converted interviews.  

 Some other findings of Tables 4 and 5 deserve further discussion. It can be seen 

from Table 5 that if a respondent showed refusal attitude during the 2009 interview, 

he (she) was more likely to become a converted interviewee, refusal or non-contact in 

the 2010 survey. And if a respondent had been disconnected from family (never 

attended family activities), he (she) tended to be loss of contact in the follow-up. 
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Interviewer’s age is also important in determining the propensity of non-contact. 

Other factors help determine the likelihood of refusal include the respondent’s gender, 

age, and residential area. The interviewer’s marital status, educational level, and 

interviewing experience are also significant. Those important to the likelihood of 

converted interview include the respondent’s marital status, residential area, and the 

interviewer’s working status and educational level. 

The above findings indicate that the significant factors are different among 

equations, implying that different survey outcomes can be regarded as distinct groups. 

The findings are not consistent with the continuum of resistance model, but are more 

in line with the argument of Cohen (2000) and Kay et al. (2001). The reluctant 

respondents are similar in part to non-respondents, in part to cooperative respondents, 

and they also possess their unique characteristics.  

4 Conclusions

In this study, we analyze the association between propensity to response and data 

quality. The data are from the first two waves of the latest refreshment sample of the 

PSFD survey. The empirical results indicate that the negative relation between refusal 

intentions and data quality is only partially supported by the evidence. When 

item-nonresponse is used as indicator for data quality, number of refusals is found to 

exhibit concave effects, indicating the effects of refusals on item-nonresponse is 

increasing at a decreasing rate. When using interviewers’ subjective evaluation as the 

measure of data quality, number of refusals is not significant. These findings indicate 

that refusals during the field period may not be a serious threat to the quality of the 

PSFD data.  

 Even though cotemporaneous relation between refusal propensity and data 
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quality is only partially observed in the analysis, our results reveal that data quality 

matters for likelihood of refusal in the subsequent wave. Number of item-nonresponse 

not only has positive effects on refusal propensity, but also exerts similar influences 

on non-contact propensity.  

 Besides theoretical implications, our findings also provide practical suggestions 

for survey practitioners. For example, both item nonresponse and respondent’s 

resistance in an interview are found to be good predictors for the likelihood of 

attrition in the follow-up. Those who had never attended family activities are 

observed to have higher probabilities of losing contact. Interview time is not a 

significant factor on the determination of response in the next wave. Based on these 

and other relevant findings, we may predict the probabilities of refusal/non-contact for 

each respondent. For those who are predicted to exhibit higher propensities of refusal/ 

non-contact, special incentives could be designed in advance to decrease 

unit-nonresponse or survey implementation cost.  
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Table 1  Variable Means and Standard Deviations: By Survey Outcome of 2010 

Survey Outcome of 2010 

Complete Interview Failed Interview 

Cooperative Converted Refusal Non-contact

Variables collected in 2009 Survey     

R male (1=yes) 0.561 

(0.496) 

0.542 

(0.499) 

0.421 

(0.494) 

0.568 

(0.498) 

R age (in years) 29.950 

(1.979) 

29.831 

(1.953) 

30.268 

(1.982) 

29.964 

(1.954) 

R junior high school or less (1=yes) 0.049 

(0.216) 

0.046 

(0.209) 

0.049 

(0.216) 

0.090 

(0.288) 

R senior high school (1=yes) 0.274 

(0.447) 

0.268 

(0.443) 

0.274 

(0.447) 

0.279 

(0.451) 

R in poor health condition (1=yes) 0.020 

(0.141) 

0.025 

(0.155) 

0.021 

(0.145) 

0.036 

(0.187) 

R married (1=yes) 0.278 

(0.448) 

0.359 

(0.481) 

0.351 

(0.478) 

0.270 

(0.446) 

R worked full-time (1=yes) 0.756 

(0.430) 

0.725 

(0.447) 

0.756 

(0.430) 

0.703 

(0.459) 

R never attended family activities (1=yes) 0.269 

(0.443) 

0.271 

(0.445) 

0.262 

(0.441) 

0.405 

(0.493) 

R planned to move in 2 years (1=yes) 0.175 

(0.380) 

0.197 

(0.399) 

0.165 

(0.371) 

0.171 

(0.378) 

R residential area 

Taipei city (1=yes) 0.115 

(0.319) 

0.113 

(0.317) 

0.171 

(0.377) 

0.135 

(0.343) 

Kaohsiung city (1=yes) 0.050 

(0.218) 

0.063 

(0.244) 

0.055 

(0.228) 

0.027 

(0.163) 

Provincial cities (1=yes) 0.170 

(0.376) 

0.144 

(0.352) 

0.143 

(0.351) 

0.189 

(0.393) 

Other areas (1=yes) 0.665 

(0.472) 

0.680 

(0.467) 

0.631 

(0.483) 

0.649 

(0.480) 

R ever refused during interview (1=yes) 0.103 

(0.304) 

0.141 

(0.348) 

0.277 

(0.448) 

0.216 

(0.414) 

Unreliability of R’s answers (=1, …, 4) 1.326 

(0.521) 

1.327 

(0.513) 

1.446 

(0.556) 

1.387 

(0.590) 

Number of item non-response 0.612 

(1.418) 

0.736 

(1.460) 

0.851 

(1.610) 

1.108 

(1.932) 

Interview time (in minutes) 49.473 

(14.281) 

50.275 

(14.590) 

50.324 

(14.476) 

50.063 

(14.116) 

Variables collected in 2010 Survey     

Number of refusals during fieldwork 0.000 

(0.000) 

1.468 

(1.038) 

1.716 

(1.104) 

0.000 

(0.000) 

Number of contacts during fieldwork 1.006 

(0.075) 

2.271 

(1.002) 

1.366 

(0.919) 

0.000 

(0.000) 



17 

Table 1  Variable Means and Standard Deviations: By Survey Outcome of 2010 (Continued) 

Survey Outcome of 2010 

Complete Interview Failed Interview 

Cooperative Converted Refusal Non-contact

Variables collected in 2010     

I male (1=yes) 0.203 

(0.403) 

0.229 

(0.421) 

0.262 

(0.441) 

0.234 

(0.425) 

I age (in years) 44.484 

(9.046) 

44.701 

(8.124) 

43.820 

(8.962) 

41.865 

(9.259) 

I married (1=yes) 0.561 

(0.496) 

0.528 

(0.500) 

0.503 

(0.501) 

0.477 

(0.502) 

I had full-time job (1=yes) 0.434 

(0.496) 

0.560 

(0.497) 

0.473 

(0.500) 

0.495 

(0.502) 

I senior high school (1=yes) 0.320 

(0.467) 

0.236 

(0.425) 

0.216 

(0.412) 

0.315 

(0.467) 

I interviewing experience (#projects) 5.041 

(4.297) 

5.313 

(4.436) 

4.329 

(4.158) 

3.973 

(3.694) 

I same as 1st wave (1=yes) 0.158 

(0.365) 

0.113 

(0.317) 
— —

R ever refused during interview (1=yes) 0.087 

(0.282) 

0.151 

(0.359) 
— —

Unreliability of R’s answers (=1, …, 4) 1.331 

(0.544) 

1.338 

(0.503) 
— —

Number of item non-response 0.225 

(1.060) 

0.317 

(0.920) 
— —

Number of observations 1,426 284 328 111 

Note: (1) “R” and “I” denote respondent and interviewer, respectively. 

(2) Standard deviations are in parentheses.  



18 

Table 2  Random-effects Poisson Models: Item-nonresponse of 2010 Complete Interviews 

Model without 

Squared Term 

Model with  

Squared Term 

Number of refusals during fieldwork 0.097* 0.302** 

(0.057) (0.125) 

Number of refusals during fieldwork squared  -0.045* 

 (0.027) 

R male 0.479*** 0.489*** 

(0.114) (0.114) 

R age  -0.050* -0.049* 

(0.027) (0.027) 

R junior high school or less 0.963*** 0.974*** 

(0.193) (0.193) 

R senior high school 0.432*** 0.434*** 

(0.116) (0.116) 

R married -0.061 -0.075 

(0.118) (0.119) 

I male -0.516 -0.500 

(0.368) (0.369) 

I age  0.008 0.008 

(0.021) (0.021) 

I married 0.238 0.239 

(0.346) (0.347) 

I had full-time job  -0.685** -0.712** 

(0.289) (0.289) 

I senior high school -0.888** -0.885** 

(0.372) (0.371) 

I same as 1st wave -0.473* -0.492* 

(0.270) (0.271) 

I interviewing experience 0.061 0.063 

(0.039) (0.039) 

Constant -0.516 0.163 

(0.216) (0.216) 

Log likelihood -1,047 -1,045 

Number of observations 1,710 1,710 

Note: (1) All variables are constructed using the 2010 data. 

(2) Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 3  Random-effects Ordered Probit Models: Unreliability of 2010 Complete Interviews 

 Model without Squared 

Term

Model with  

Squared Term 

Number of refusals during fieldwork 0.026 0.143 

 (0.050) (0.093) 

Number of refusals during fieldwork squared  -0.027 

 (0.019) 

R male 0.017 0.020 

 (0.075) (0.076) 

R age 0.020 0.021 

 (0.019) (0.019) 

R junior high school or less  0.848*** 0.853*** 

(0.155) (0.155) 

R senior high school 0.463*** 0.469*** 

 (0.083) (0.083) 

R married 0.061 0.057 

 (0.082) (0.083) 

I male  -0.179 -0.191 

 (0.205) (0.217) 

I age -0.014** -0.014** 

 (0.007) (0.007) 

I married  0.644*** 0.640*** 

 (0.159) (0.157) 

I had full-time job  0.364*** 0.347*** 

 (0.116) (0.115) 

I senior high school  -0.150 -0.140 

 (0.116) (0.117) 

I same as 1st wave  -0.265** -0.260** 

 (0.128) (0.130) 

I interviewing experience -0.041*** -0.040*** 

(0.012) (0.012) 

Intercept_1 0.989 1.000 

 (0.637) (0.638) 

Intercept _2  3.282*** 3.297*** 

 (0.650) (0.651) 

Intercept _3 4.000*** 4.016*** 

 (0.670) (0.671) 

Rho 0.495*** 0.495*** 

 (0.036) (0.037) 

Log likelihood -914.8 -913.7 

Number of observations 1,709 1,709 

Note: (1) All variables are constructed using the 2010 data. 

     (2) The three intercepts are the corresponding parameters for the 4-category ordered 

probit model. 

(3) Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 4  Multinomial Logit Models: Survey Outcome of 2010 (Ref=Complete Interviews)

 Refusals Non-contacts 

Number of item non-response, 2009 0.111*** 0.116** 

 (0.041) (0.052) 

Interview time, 2009 0.000 0.003 

 (0.005) (0.007) 

R ever refused during interview, 2009 1.119*** 0.797*** 

(0.154) (0.254) 

R male  -0.528*** 0.000 

 (0.130) (0.208) 

R age  0.091*** 0.023 

 (0.034) (0.053) 

R married  0.047 -0.177 

 (0.152) (0.253) 

R worked full-time  0.043 -0.151 

 (0.149) (0.224) 

R junior high school or less  -0.177 0.370 

(0.304) (0.390) 

R senior high school  -0.083 -0.071 

 (0.148) (0.237) 

R never attended family activities  -0.017 0.582*** 

(0.146) (0.211) 

R in poor health condition  -0.037 0.184 

(0.441) (0.571) 

R planned to move in 2 years  -0.165 -0.062 

(0.170) (0.267) 

R lived in Taipei city  0.201 0.257 

 (0.191) (0.319) 

R lived in Kaohsiung city  0.800*** -0.526 

(0.302) (0.639) 

R lived in Provincial cities  -0.023 0.232 

(0.192) (0.275) 

I male  0.131 0.145 

 (0.155) (0.256) 

I age  0.011 -0.033** 

 (0.009) (0.015) 

I married  -0.389** -0.127 

 (0.162) (0.270) 

I had full-time job  -0.119 0.223 

 (0.138) (0.224) 

I senior high school  -0.517*** 0.427 

 (0.178) (0.278) 

I interviewing experience -0.048*** -0.041 

 (0.018) (0.030) 

Constant -4.372*** -2.461 

 (1.069) (1.650) 

Log likelihood -1,253 

Number of observations 2,143 

Note: (1) R-related variables are from the 2009 data. I-related variables are from the 2010 

data.

(2) Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 5 Multinomial Logit Models: Survey Outcome of 2010 (Ref = Cooperative Complete Interviews)

Converted Complete 

Interviews Refusals Non-contacts 

Number of item non-response, 2009 0.057 0.124*** 0.129** 

 (0.047) (0.042) (0.053) 

Interview time, 2009 -0.000 0.000 0.003 

(0.005) (0.005) (0.007) 

R ever refused during interview, 2009 0.389** 1.195*** 0.869*** 

(0.198) (0.159) (0.257) 

R male  0.014 -0.526*** 0.002 

 (0.137) (0.132) (0.209) 

R age  -0.056 0.082** 0.014 

 (0.036) (0.034) (0.053) 

R married  0.480*** 0.137 -0.093 

 (0.162) (0.155) (0.255) 

R worked full-time  -0.167 0.015 -0.176 

(0.151) (0.151) (0.226) 

R junior high school or less  -0.308 -0.236 0.314 

(0.324) (0.309) (0.394) 

R senior high school  -0.155 -0.112 -0.098 

(0.157) (0.151) (0.239) 

R never attended family activities  0.035 -0.012 0.586*** 

(0.152) (0.148) (0.213) 

R in poor health condition  0.235 0.012 0.233 

(0.439) (0.450) (0.577) 

R planned to move in 2 years  0.140 -0.140 -0.039 

(0.169) (0.173) (0.268) 

R lived in Taipei city  -0.101 0.181 0.240 

(0.225) (0.195) (0.321) 

R lived in Kaohsiung city  0.514* 0.895*** -0.435 

(0.307) (0.309) (0.642) 

R lived in Provincial cities  -0.224 -0.058 0.201 

(0.199) (0.195) (0.277) 

I male  0.048 0.139 0.152 

 (0.171) (0.158) (0.257) 

I age  0.011 0.013 -0.031** 

 (0.010) (0.009) (0.015) 

I married  -0.072 -0.403** -0.140 

 (0.163) (0.165) (0.271) 

I had full-time job  0.424*** -0.046 0.292 

(0.144) (0.141) (0.226) 

I senior high school  -0.451** -0.588*** 0.358 

(0.181) (0.180) (0.279) 

I interviewing experience 0.009 -0.047*** -0.041 

(0.017) (0.018) (0.030) 

Constant -0.610 -4.011*** -2.123 

 (1.119) (1.087) (1.660) 

Log likelihood -1,999 

Number of observations 2,143 

Note: (1) R-related variables are from the 2009 data. I-related variables are from the 2010 data. 

(2) Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 


