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ס באמצעות "מעודדת מחקר המבוסס על נתוני הלמ) ס"הלמ(קה הלשכה המרכזית לסטטיסטי

וה§ לא , ס"פרסומי תוצאות מחקרי§ אלו אינ§ פרס ומי§ רשמיי§ של הלמ. חוקרי§ עצמאיי§

הדעות והמסקנות שבאות לידי ביטוי . ס"עברו את הביקורת שעוברי§ פרסומי§ רשמיי§ של הלמ

עצמ§ ואינ© משקפות בהכרח א ת  הדעות ה© של המחברי§ , כולל בפרסו§ זה, בפרסומי§ אלה

 .כולו או מקצתו טעו© אי שור מוקד§ של המחברי§, פרסו§ מחדש. ס"והמסקנות של הלמ
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  בסקר כוח אד§לסירוגי©�משיבי§תכונות 

 
 

 תקציר
 

 
לסירוגי ©   �משק י  בית  משיב י§.   אד§ח לסירוגי©  ב סקר  כו�בעבודה  זו  אנ ו  מדו וחי§  על מ מצ א י§ של נ ית וח  נתו ני  משי בי§ 

ה מטרה  העי קרי ת ה יא לב ח ו© ב איזו  מ ידה   . ה§ משקי  בי ת שהשיב ו ב אחד עד  שלושה גלי§ מ תו¤  ארבע ת גלי  ה סקר
וכ©  א ת  ההשלכות  ה אפשריו ת   , לסירוגי©  שו נות   מאלה  של  משיבי §�יו ת  ות כונ ות  תע סו קה של  משי בי§ תכונ ות  ד מוגרפ

אנו  זו קפי§  ערכי§ למשת ני  הס קר ע בור  גלי§  חסרי§  ומשו וי§  את  הערכי§  הז קופי§ לער כי§   .  על הטיה  ב אומ דני§
או מדנ י§ ה מתקבל י§ עב ור   א נו  משוו י§  את  ה, כד י להער י¤  את  הה ט יה. לפי  ס יבו ת א י  השבה, הנצפי§  עבור  המשי בי§

לסירוגי©   אנו  מש תמשי§  בנ תונ י § �כאשר  עבו ר ה משיבי§ ,  המשיבי§  בלבד  לאלה  ה מת קבלי § עבור  ה מדג§ כ ולו
 .זקופי§  ועבור  אלה  שלא השיב ו לכ ל הגלי§ אנ ו ב וחני§  מספ ר ת רחיש י§

י§ לב י©  תכונ ות   ידי בחי נה של ה קשר בי © תהל יכ י עבוד ת השדה  ומ אפיינ י ההשבה  מעבר לגל�הנית וח נ תמ¤  ג§ על
לפי  מ ספר  הבי קור י § של   )  כגו©  אח וז  הנשו אי§  וא חוז  מועס קי§(א נו  ב וחני§  דפו סי§  של א ומד ני§  .  לסירוגי©�המשיבי§ 

,   כ © אנ ו מת ארי§ א ת ההשת נות  באו מדנ י § לפי מספר הר איו נו ת שהושגו ב ארבעת הגלי§. הסוקר י§ עד להשגת רא יו©
אנ ו   ,  השבה הי א  בעיה  חמ ורה�א§   אי . ספר  הגלי§ ע§  ס ירוב י§ומ ,  מספר  הגלי§  בה§ ל א  נו צר  קשר   ע§ משק  הב ית

מ מצא י  הני תוח   .  לסירוגי©�מצפי§  כי  תה יה ע קבי ות  בי ©  דפו סי§  אלה  וההפרשי§  בי©  א ומד ני  המשיב י§  והמשיב י§ 
 .  התומ¤  מש משי§ ג§ לחישוב   ח סמ י§ על א ומד ני ה מדג§ כול ו

, מ ספר תכ ונ ות ד מוגרפ יות  ובצ ורת  ישוב  המגור י§לסירוגי©  ב�א נו  מוצ אי§ הב דלי§ בי ©  משיבי§ ל משיבי§ , כללית
מ בי©  המשת ני§  הדמוגר פי§ אנ ו  מוצ אי§ ע דות  בר ורה לש יעורי§ גב והי §   . וממ צאי§  מעו רבי§ ע בור  משת ני  תעסו קה

לסירוגי©  ועד ות לשיע ורי§  נמ וכי§  יו תר   �יותר  של משק י ב ית  בגודל  אחד  ור אשי מש ק ב ית ל א  נשואי§  בקר ב  המשיבי§ 
לסירו גי© נ וטי§  יו תר לגור   �משיב י§,  כמו  כ©.  לסירוגי©�וגרי§  בלבד  או ע§  ילדי§ ב קרב  המשי בי§ של משקי  בית  ע§ מ ב

א נו מ וצ אי§  הבדלי§ במש תני ה תעס וקה ר ק בשני הגלי§   . בישובי§ עיר ונ יי§ גדולי§ ופח ות  בישובי§ כפר יי§
 גבוהה  יו ת ר של תעס וקה   ב י©  רמה  : ג§ הני תוח  התו מ¤  אי נ ו מ ספק  מידע  חד  משמעי לגב י  ר מ ת התע סוק ה. האחרו ני§

ה חסמי§ על  ההט יה של ה או מדנ י§   , לבס ו­. לסירוגי©  לעומ ת ה משיבי§ ל הבד לי§ קט ני§  או  אפסי י§�בקרב  המשיב י§
 . השבה�עבור ה מדג§ כולו  מ צביע י§ על ה ט יות  קט נו ת יח סי ת ה נובעו ת  מאי 

 
 שי טות  דגי מה חוז רת ; ערכי§  חסר י§;  סק ר פנלי;  ז קיפה; הטיה :  מילות  מפ תח
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Characteristics of Wave Nonrespondents in the Israeli 

Labor Force Survey 
 

 
 

Abstract 
 

In this paper, we report the findings of an analysis of wave non-response using recent panel data from 
the Israeli Labor Force Survey. Our primary purpose is to examine the extent to which the demographic 
characteristics and employment of wave non-respondents (WNRs) differ from those of respondents and 
the possible implications for bias.  We impute data on survey measures for WNR households and 
compare the imputed values with the observed values for respondents. Imputed measures are also 
compared across reasons for non-response. To assess bias, we compare the estimated statistics for 
respondents to those for the full sample based on imputed values for WNRs and alternative 
assumptions regarding those who never  respond. 
An examination of process and cross-wave indicators of non-response bias supplements this analysis. 
We examine patterns of survey statistics (e.g., average marriage and employment rates) by the number 
of visits required to obtain an interview. In addition, we describe the variation in survey statistics by 
numbers of interviews, waves without contact, and waves with refusals. If non-response were a major 
problem, we would expect these patterns to line up with the estimated differences between respondents 
and WNRs. The findings are then used to provide bounds on the full-sample estimates. 
Overall, we find evidence of differences between respondents and nonrespondents for selected 
demographic measures and location of the household and mixed evidence regarding employment 
measures. Among demographic measures, we find strong evidence of higher rates of single person 
households and unmarried heads of household among nonrespondents and fairly strong evidence of 
lower rates of households with only older adults or with children among nonrespondents. In addition, 
nonrespondents are more likely to live in large localities and less likely to live in small localities. We 
find differences in employment measures in only the last two waves; the supplemental analyses also 
provide a mixture of higher employment for nonrespondents and small or no differences. Finally, the 
bounds on the full-sample estimates suggest relatively small biases due to nonresponse. 

 
Keywords: Bias; Bootstrap; Imputation;  Missing values; Panel study 
 

 
I. Introduction 
 

In this paper, we analyze the characteristics of wave nonrespondents in the Israeli Labor 
Force Survey (LFS) between 1997 and 2000. The LFS is a panel study, in which residents of 
sampled dwellings are approached for four interviews spread over a year and a half. The 
interview rate in the study period was 91 percent.  On average, 62 percent of eligible 
nonrespondents in each wave (i.e., quarterly investigation of the household) are wave 
nonrespondents (WNRs), that is, were interviewed in at least one of the four waves.  

The response patterns in the study period, as well as the fieldwork processes, are 
described in detail in a previous paper (Wissoker and Nirel, 2003). Here, our objective is to 
analyze the differences in demographic and employment characteristics between respondents 
and WNRs and to propose bounds for the implied bias. The models we develop can be used to 
impute missing data for WNRs. 

To gain insight into the differences between respondents and WNRS, we impute the 
characteristics and employment of WNRs and compare the predicted values to the values 
observed for respondents.  Comparisons are also made separately by reason for nonresponse. 
To assess bias, we compare the estimated statistics for respondents to full-sample estimates 
based on imputed values for WNRs and alternative assumptions regarding those who never 
respond. 
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An examination of both process and cross-wave indicators of nonresponse supplements 
this analysis. We examine patterns of survey statistics (e.g., mean marriage and employment 
rates) by the number of visits required to obtain an interview. In addition, we describe the 
variation in survey statistics by numbers of interviews, waves without contact, and waves 
with refusals. If non-response were a major problem, we would expect these patterns to be 
consistent with the estimated differences between respondents and WNRs. The findings are 
then used to provide bounds on the full-sample estimates. 

Overall, we find evidence of differences between respondents and nonrespondents for 
selected demographic measures and geographic location of the household and mixed evidence 
regarding employment measures. The bounds on the full-sample estimates suggest relatively 
small biases due to such differences. 

We begin with an overview of the LFS, followed by a brief discussion of nonresponse 
theory, and a discussion of the data and methodology for the analysis. We then present the 
findings for each analysis of wave nonrespondents and the implications for overall 
nonresponse. 

 
II. Overview of the Labor Force Survey and its Response Patterns 

 
II.1  Background 

 
The LFS is the primary source of data on labor force participation and unemployment 

rates in Israel. The data are obtained from a quarterly survey of households, which is 
conducted continuously through the year. Households are chosen at random using a two-stage 
cluster sample within strata, first selecting localities with probability according to size and 
then dwellings within localities. The vast majority of the sample units (over 85 percent) are 
drawn from municipal tax records. Most selected households are included in the sample for 
four interviews, with a rotation pattern of two quarterly interviews, a two-quarter break, and 
then two more quarterly interviews. Generally, the first and fourth interviews are conducted 
in-person, while the second and third are conducted by phone. Since the implementation of 
the computer assisted telephone interviewing (CATI) system in April 1999 for wave two and 
January 2000 for wave three, most telephone interviews for these waves are conducted from 
the central office in Jerusalem. 

Dwellings are generally in the sample for four waves.  Repeated inclusion in the sample is 
used to reduce the costs of drawing the sample, finding the sampled locations, and 
interviewing; and to increase the correlation between adjacent quarters and thus the precision 
of estimated changes in survey measures over time. In practice, our data show that only 64 
percent of ever-eligible households are in the sample for four investigations. Sampled kibbutz 
households kibbutzim are asked to participate in one or two waves and most households in a 
supplementary sample of new buildings are asked to participate in fewer than four waves. 
Furthermore, households that move into or out of a dwelling between waves are not eligible 
for all investigations, since it is the dwelling that is sampled not the household.  

 
II.2  Response Rates  
 

Over the period 1996 to 2000, the average quarterly LFS response rate as a share of 
estimated eligible cases was 91.0 percent, with a standard deviation of 1.3 percentage points. 
The estimated number of eligible cases is based on the estimate that approximately 80 percent 
of cases of unknown eligibility (e.g., never tried, not located) were eligible for the sample 
(Wissoker and Nirel, 2003). 

The LFS annual report shows that response rates have been increasing slowly over time.  
Response rates as a share of eligible cases ranged from 86 to 89 percent between 1980 and 
1988, from 89 to 91 percent between 1989 and 1995, and from roughly 89.7 to 92.7 between 
1996-2000, after peaking in 1996. 
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These response rates place the Israeli LFS in the medium-to-high range of response rates 
to labor force surveys in 17 European and English-speaking countries (Figure 1). The 
averages are based on data reported by de Heer (1999). The order is presented in the chart 
below; however, it should be treated as an approximation, since the precise definitions of the 
rates are not available from the paper and undoubtedly vary across countries.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
II.3  Contact, Cooperation, and Refusal Rates   
 

The LFS contact rate for the period 1996-2000 is estimated to be 97.2 percent of 
estimated eligible cases. Among contacted eligible households, the interview rate is 93.7 
percent. The refusal rate among contacted eligible households was 3.0 percent. 
 
III.  A Brief Overview of Survey Nonresponse Theory 

 
Work by Groves and others argue that the correlates of nonresponse can best be 

understood by considering the survey process (Groves and Couper, 1998; Dillman et al, 
2002). For a face-to-face survey, the survey process can be separated into three steps: location 
of the address and determination whether it is a dwelling; an attempt to contact residents of 
dwelling; and a request for an interview with contacted households found to be eligible. For a 
phone survey, the key steps are similar; however, there is nothing quite comparable to the 
attempt to locate the household.  

Among eligible cases, three categories can be distinguished: noncontacts, refusals, and 
other contacted cases.1 Reasons for nonresponse are thought to differ by category; as a result, 
the characteristics of nonrespondents are also thought to differ among, say, noncontacted 
cases and refusals.  In noncontacted cases, interviewers are unable to make a request of the 
household. Such cases are believed to result from: a) schedules of the residents that make it 
more likely that they are not at home when the interviewer visits or calls; and b) impediments 
to accessing the residents to make a request.  Interviewers must also be able to devote enough 
effort, with a diverse enough schedule of attempted contacts that they will find someone when 
they are at home. This leads to some expectations regarding contacted versus noncontacted 
households: Households with more persons and with children are thought to be easier to 
contact, while those with single persons who are employed are expected to be particularly 
difficult to contact. Dwellings with gates, guards instructed to keep out solicitors, etc., or 
telephones with caller ID or answering machines are thought to be more difficult to contact. 
The circumstances of noncontact are expected to be similar across surveys of comparable 

                                                 
1 The definition of other contacted cases is expanded below to include cases of unknown eligibility. 

Figure 1: LFS Interview Rate by Country, 1991-1997
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populations, since neither household schedules nor the presence of an impediment depends on 
the details of the particular survey. 

Refusals are thought to depend on a series of quick judgments. For instance, does the 
interviewee like the person requesting the interview?  Does the interviewee owe it to the 
requestor or society to go along?  Do persons with authority endorse the survey?  Is it similar 
to things the interviewee has done in the past?  Are the neighbors likely to be doing it?  The 
response to these judgments is likely to depend on social environment (neighborhood 
characteristics, survey-taking climate); interviewee (predisposition and socio-demographic 
environment); survey design (topic, how it is administered); interviewer (characteristics, 
experience) and the interactions among them. For instance, a recently fired worker may be 
less likely to participate in a survey on labor force participation, but be perfectly happy to 
participate in a survey on food preferences. 

Finally, cases in the category “other” are an idiosyncratic mixture, typically including 
households with a temporary problem (e.g., mourning or illness) or no one present who can be 
interviewed (including those with language barriers and only a baby sitter at home with the 
children); as well as cases that were never tried or never located. In the second and third wave 
of the LFS, this category also includes all cases, other than refusals, that were tried only by 
phone.  It is difficult to form expectations regarding the category other. Some of the cases 
may be soft refusals – households that continue to claim inconvenience without ever agreeing 
or refusing to be interviewed. Others in this category may be immigrants, etc. Finally, those 
that were not contacted by phone and were never tried in person in the second or third waves 
may most closely resemble noncontacted households. 

A recent paper by Lefkowski and Couper (2001) on participation in the second wave of a 
panel survey provides additional insight into nonresponse in later waves of the LFS. In their 
model, contact depends on the number of call attempts, timing, and the survey organization’s 
use of prior information to determine when to contact the household, the householder’s 
characteristics and likelihood of being at home. In addition, ease of contact could depend on 
whether contact is attempted in person or by phone, with contact by phone considered easier. 
Time between waves may affect ease of contact, as contacting the household is more difficult 
if the original household has moved. Cooperation is expected to depend on whether the 
interviewer is the same across waves, the experience on the previous wave, whether contact 
was made between waves, as well as situational factors such as current unemployment or 
marriage difficulties. 

Overall, nonresponse bias is a weighted combination of the biases associated with 
noncontact, refusals and other nonresponse.  Theory suggests that noncontact bias is most 
likely in factors correlated with “at-homeness” and the presence of impediments. But as noted 
above, refusals depend on the interaction of social context, the interviewee, the interviewer, 
and the survey request; as a result, the biases associated with refusals are somewhat 
idiosyncratic and difficult to predict.  The average overall bias is thus the average of a 
predictable and unpredictable set of characteristics, the direction of which requires empirical 
investigation. 

 
IV. Data 

 
The data file contains one record for each household in each of the 12 panels drawn from 

1996 through 1998. Each record contains data for up to four interviews with a household, 
including selected survey measures for each completed interview and reason codes for waves 
without an interview. The unit of analysis is the household, with some measures defined as 
averages or counts of data for household members (e.g., employment rate) and others defined 
for the household head (e.g., marital status). Interviews were attempted between October 1996 
and December 2000, with the average date of interview at the start of 1999. 

The file may include multiple records for a single dwelling. If a dwelling has two resident 
households, a separate record is included for each household. Furthermore, if the resident 
household changes between waves, a record will exist for each household. Each record 
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contains full information for waves when the household is in the sample and a code “out of 
sample” for waves when the household is not living in the dwelling. 

Counts of the number of interviews by number of waves of eligibility for the household 
are reported in Table 1 for households that were eligible in at least one wave. Eligibility is 
defined here, and in the remainder of the paper, to include both households that are known to 
be eligible and those with unknown eligibility. The table indicates that of the 5151 cases that 
were eligible in one of the waves (last row, second column from the left), 4051 were 
interviewed in that wave and 1100 were not. Of the 5551 cases eligible in two waves (next 
column), 4367 were interviewed in both waves. 

 
Table 1:  Numbers of Interviews and Eligible Waves, 

LFS Panels Drawn 1996-1998 
 Number of Eligible Waves* 

Number of 
Interviews 1 2 3 4 Total 

0 1100 411 170 423 2124 
1 4051 773 218 397 5439 
2  4367 635 776 5778 
3   1717 2346 4063 
4    20560 20560 
Total 5151 5551 2760 24502 37964 

* Eligible investigations include those of known and unknown eligibility. 
 

IV.1  Survey Participation 
 
For each household, a final status code is attached for each wave: 

• Interviewed 
• Eligible noninterview or unknown eligibility, including 

o Refusal 
o Noncontact; 
o  Other, including temporary problems, no one available to interview 

(language problem, etc.), tried only by phone, not located, not tried, and 
not sure if dwelling;  

• Noneligible noninterview; and 
• Out of the sample. 

The coding is based on three different sources of data. After each failed in-person 
interview attempt, the interviewer is required to complete a detailed non-interview 
questionnaire explaining the reason for non-response. If a noninterview questionnaire is not 
completed – often if the attempts are by telephone – the data come from process records 
(either paper or electronic) and have much less detailed information. Cases are assigned 
response codes for each wave that summarize the results of the interview attempts. 

The data available for the second and third waves cannot identify all noncontacted 
households with certainty. Noncontacted households that are not tried in person are coded as 
“other”. In the pre-CATI years, such cases were rare, since it was straightforward to try a 
face-to-face interview for cases not contacted by phone. Hence, noncontacted cases not tried 
in the field comprised a small share of the “other” category. However, after the 
implementation of CATI and the centralization of calling, this became a more significant 
problem. A much larger number of cases were not sent for in-person interviews and the 
percentage of cases coded as “other” grew dramatically: from about 2% to 4-5% in wave two, 
and from 2-3% to more than 6%, in wave three. For exact numbers see Table 4 in Wissoker 
and Nirel (2003). We note that the post-CATI panels of waves two and three cover 
approximately one fourth of the cases for these waves.  
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IV.2 Selected Indicators and Process Data   
 
For each case, the file includes: 
• Panel identifier; 
• Sample type (indicating whether drawn from municipal tax records, new buildings 

sample, kibbutzim, moshavim and Jewish and Arab villages, immigrant absorption 
centers, hotels, dormitories, or East Jerusalem); 

• Indicator of whether households share a common dwelling; and 
• Locality type – size and whether Jewish for urban localities, type of rural locality 

(kibbutz, cooperative moshav, etc.) and identifiers for the four cities over 200,000 
inhabitants. 

For interviewed cases, the file includes: 
• Whether interview was in-person, phone, or absentee questionnaire; and 
• For in-person interviews, the number of visits required to obtain an interview. 
 

IV.3 Survey Data for Respondents  
  

In Table 2, we define the set of survey measures used in our analyses of nonresponse. The 
measures are key statistics for the LFS and/or plausibly related to nonresponse. The 
unemployment rate is listed, although it is used only in our secondary analyses.2 

Household composition measures are functions of the household age distribution and are 
defined for the entire household. They include indicators of single person household, presence 
of children, young children, and only persons over age 64, as well as the number of adults in 
the household. These measures were created by grouping data from five age categories for 
children (0-1, 2-4, 5-9, 10-14) and four categories for adults (15-17, 18-24, 25-64, and over 
64). 

Other household characteristics refer to the reported head of household. These include 
indicators of whether married, whether an immigrant or a recent immigrant (at most five years 
since immigration) and years of education. The household head is defined as the main wage 
earner of the household and is not fixed between waves.3 

Employment measures are defined using two sets of questions and refer to household 
members aged 15 and above. The first set of measures is based on questions about 
employment in the previous week and are household-based versions of measures commonly 
used to describe the state of the labor market. The percent employed, percent in the labor 
force, and percent working full time are defined for all adults, while the unemployment rate is 
defined only for households with an adult in the labor force. A second set of measures, based 
on questions about months of work in the past year for each person 15 and above, includes the 
average number of months worked, whether no adults worked at all, and whether all adults 
worked all of the year.  

 
IV.4 Wave and Full Nonrespondents 

 
This paper focuses on WNR households. On average, among all eligible nonrespondents 

in a wave, 62 percent are WNRs – that is, households with a response in at least one wave. 
This varies by wave, from 57 percent in wave one to 68 percent in wave four. Overall, 71 
percent of the households in the data with at least one wave of eligible nonresponse also have 
a wave of response. 

                                                 
2 The unemployment rate, which is defined as a share of those in the labor force, is not used in the 
primary analysis because it is hard to predict by household. To predict values for nonrespondents 
requires predicting both labor force participation and unemployment given participation. It is a good 
area for future investigation. 
3 If more than one person fits this description, the interviewee determines headship. 
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Recall that it is the dwelling that is sampled and not the household. Therefore, households 
that move into or out of a dwelling between waves are not eligible for all investigations. We 
find that most full nonrespondents (FNRs) – those eligible nonrespondent households without 
an observed response – are in the sample fewer than four waves.4 Of the non-kibbutz FNRs, 
51 percent were eligible in one wave, 19 percent in two, 9 percent in three, and only 20 
percent in all four waves. Non-kibbutz FNRs that were eligible in all four waves refused in 51 
percent of the waves, were not contacted in 21 percent, and were categorized as “other” in 28 
percent. At the other end of the spectrum, among non-kibbutz FNRs with only one eligible 
wave, 17 percent refused, 41 percent could not be contacted, and 42 percent were 
nonrespondents for other reasons. 

 
IV.5 Data Limitations 

 
Prediction relies on consistent data across waves. Data are more likely to be inconsistent 

when the respondent changes across waves – as different respondents are likely to remember 
information differently – and information from proxies will be less consistent in households 
where people do not know precise information for all other adults in the household. This may 
lead to particular problems for the retrospective employment questions, which involve recall. 
Respondents may not remember the exact number of months worked by each household 
member over the past year. Simple tabulations show an imperfect match between such 
retrospective measures and the responses to the questions requiring only short-term recall.   

Second, the household head can vary across survey waves. For employment measures, we 
define outcomes based on all adults in the household and thus avoid the bias in analyzing data 
for the person who works the most.5  For demographic measures, however, we use data for the 
household head. Since the data from various waves do not always refer to the same person, 
this weakens our ability to predict using cross-wave data. 

Other limitations include a lack of data on income, primarily an issue for assessing the 
Income Survey that is asked following the fourth wave of the survey, and an important socio-
economic indicator. In addition, more detailed data on the locality such as location and 
locality-specific historical employment averages, could improve our ability to predict 
employment. 

 
V. Methodology 

 
In this section, we describe our approach to assessing the similarity of respondents and 

nonrespondents and the likelihood of nonresponse bias in key statistics. We first describe the 
method for comparing respondents and wave nonrespondents and then discuss supplementary 
analyses using variation in effort and cross-wave response patterns.  

 
V.1 Comparison of Respondents and Wave Nonrespondents 

 
In our first analysis, we compare survey measures for respondents with predictions for 

nonrespondents obtained from a regression model. The goal of the regression is to obtain the 
best prediction of the outcome for WNR cases, using what is known about the households 
from other waves. A regression model or hot deck method is preferred over substituting data 
from neighboring waves when measures of interest vary across waves. The regression allows 
for both imperfect correlation across waves and the influence of multiple variables that may 
predict the outcome. 
                                                 
4  Estimates of FNR would be lower if we structured the data on dwelling rather than household, since 
many FNR households have a respondent within the dwelling. However, when we experimented with 
using cross-wave data from different households in the same dwelling, we found that the correlations 
were too low to be of use. 
5 As a result, the unweighted average household measures used in our analysis do not exactly match 
figures calculated at the individual level. 
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The variables of interest have correlations across waves that are high enough that we 
believe that they can be predicted across waves and low enough that we prefer not simply to 
substitute data from other waves. For instance, as shown in Table 3, indicators of marriage in 
waves one and two have a correlation of 0.93 as do the numbers of adults, while the 
correlations of the household employment and labor force participation are each 0.85. 
Measures that have more variation in their measurement or are likely to change more easily 
between waves have lower correlations (0.63 for household help, 0.81 for full-time 
employment, and 0.77 for all adults worked for the past year). The correlations between 
waves two and three are lower, since the time between investigations is greater. 

 
Regression model. Imputations are based on separate regression models for each wave and 
each survey measure. The regressions are estimated on all households interviewed in both the 
wave of interest and at least one other wave. By limiting the sample in this way, we exclude 
households for which we have no survey data to use in prediction and estimate the model on a 
sample comparable to the one for which the prediction will be made.6 

The regression models are of a common form. Each survey measure in wave w, yw, is a 
function of a linear combination of p independent variables, 1 2, , ,w w pwx x x , K plus an 
additive disturbance, εw. For a set of n observations we write ,w w w wFy  = (X β ) + ε  where 

wX   is an nxp data matrix for wave w and wβ , a 1px   vector of parameters. In general, the 
matrix wX   includes: 

• Measures of y in each wave not equal to w ; 
• Measures of household-level correlates of y from the nearest wave; 
• Dummy variables indicating the timing of responses in other waves,  
• Indicators of whether the locality is Arab or Jewish and whether it is a kibbutz; and 
• Interactions of response patterns and measures of y  from the other waves.  
These independent variables are based on observed data wherever possible. If a measure 

is not available (e.g., y  in waves not equal to w ), we substitute the mean for all cases with a 
response in that wave (as a rough imputation for item nonresponse). The set of independent 
variables included in a model of a survey measure was chosen based on statistical tests, a 
desire for roughly comparable models, and a comparison of mean-squared errors of the 
various models. 

The functional form, F( )⋅  depends on the distribution of the dependent variable. For 
each measure, the functional form used is listed in Table 2. For continuous outcomes, we 
estimate ordinary least squares. For binary variables, such as whether any children live in 
household, we estimate logit models. For proportions, we estimate logit models, weighted by 
the number of persons in the household with each of the two outcomes. For instance, in the 
employment rate model, a household with 1h,n  workers and 1h h,( n -  n )  nonworkers 
contributes hn  observations to the logit model: 1h,n  indicating employment and 

1h h,( n -  n ) indicating nonemployment. 
We experimented with tobit models to predict the employment rate and the average 

number of months of employment. The tobit model is a commonly used econometric model 
for dependent variables with a piling up of cases at the maximum and/or minimum and a 
distribution of values in between for which OLS would be appropriate.  For the employment 
rate, this is not the right model as values also pile up at 50 percent.   

For the average number of months employed, the tobit model provides a reasonable 
description of the data. One possible concern with the tobit model is that the data are 
heteroskedastic, as the variance of the outcome depends on the number of adults in the 
household used in its calculation. We chose to use OLS because of its simplicity. Future work 

                                                 
6 Cases without a response in other waves could be included in both our estimation sample and our 
prediction sample for nonrespondents. The regression would produce a prediction for FNR roughly 
equal to the average for those who only responded in the given wave. This is likely to be a poor 
estimate –with little data available to test it – and greatly affect the estimated average. As a result, we 
prefer to exclude such cases from the analysis. 
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may wish to consider using weighted least squares to account for the variation in the number 
of adults across households.7 

For a few variables, we use a more complicated procedure because of the relationship 
between locality and the variable. For instance, in predicting the probability of being Jewish, 
we find no Jewish households in Arab localities. Therefore, we estimate the model only on 
households outside of Arab localities and assign cases from the Arab localities to be non-
Jewish. This approach was also used to predict whether the head is an immigrant or recent 
immigrant, as our data also show no immigrants in Arab localities. 

We found that a regression model of the form described above, leads to a better prediction 
of yw than simply using ynearest – the y from the nearest wave with a response – or a regression 
of yw on ynearest. For all measures, the more complex regression estimate was preferred based 
on a comparison of their cross-validated mean squared errors. For instance, for the 
employment rate, the mean-squared errors by wave from the logit model are between 82 and 
91 percent of those from a regression based only on the outcome from the closest period with 
a response.  

For survey measures with noncontinuous outcomes, we compared the use of ordinary 
least squares (OLS) with nonlinear models that take into account the measure’s distribution. 
Although the OLS estimates were sometimes preferred to the nonlinear alternatives on a mean 
squared error criterion, we generally chose the nonlinear models to constrain the predictions 
(e.g., between zero and one). For instance, we chose to use a weighted logit model to predict 
the employment rate, although the mean-squared errors for the logit model are between one 
and four percent higher than those from OLS. 

 
Prediction for WNR households and comparison to respondents. We predict survey measures 
for WNR households in each wave using the conditional expectation of the estimated model 
and compare that to the average value observed for respondents. Define Nint as the number of 
interviews in four waves for a household. Hence, Nint equals 0 if there are no interviews; 1 if 
there is one interview, and so on. For a given wave, we compare the observed survey 
measures for all respondents (Nint>0) to the imputed values for nonrespondents with at least 
one response (also Nint>0). By requiring one or more interviews over the four waves for each 
group, we impose the same condition on both respondents and nonrespondents.8 

 
Quality of predictions. To assess the quality of the prediction models, we estimated the 
models in a randomly selected half of the data and then examined the model fit in the non-
estimation half of the sample. 

 
Table 4 presents the means of actual and predicted values for interviewed cases and their 

correlation. Each statistic is an unweighted average of the statistics for individual waves. The 
predictions reproduce the actual values reasonably well. For most household characteristics, 
the correlation of the actual and predicted values is above 0.91. The exceptions are household 
help (ρ=0.68) and education of head (ρ=0.87), which also showed low cross-wave 
correlations in Table 3. Employment characteristics show a somewhat lower level of 
correlation between the actual and predicted values, with all correlations between 0.8 and 0.9. 
The lower correlation of employment measures is expected, as employment is likely to vary 
across waves of the survey more than demographic characteristics. 

                                                 
7 Similar problems may exist for modeling the probabilities that all adults worked all year and no adults 
worked during the year. Although we estimated logit models with the household as the unit of 
observation, future work may wish to consider weighting to account for the number of adults. 
8 An equally reasonable approach is to compare respondents with at least one other response (Nint>1) 
with nonrespondents with at least one response (Nint>0). By requiring that both respondents and WNR 
have to respond in one of the three other waves, it excludes respondents to the current wave with no 
other response, which were included in the previous approach. Fortunately, it is rare that the choice of 
approach matters, as only three to seven percent of the respondents in each wave have their only 
response in that wave. 
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Standard errors of estimated differences. Standard errors for differences between the means 
of the actual respondent and imputed nonrespondent data are estimated using non-analytic 
bootstrap methods. The main reason for choosing the bootstrap is the complexity of our 
estimates. The bootstrap can easily be set up to accommodate nonlinear (e.g., weighted logit) 
models, prediction out of the original sample, and variability of X . 9  

The method is quite straightforward. For a given wave, let n be the total sample size 
(respondents and WNRs). We draw B repeated samples of size n with replacement from our 
original sample. The procedure is applied one wave at a time, with replicates drawn to ensure 
that both the numbers of respondents and nonrespondents by reason for nonresponse match 
those in the original sample. 

Let d be the difference between average measures for respondents and WNRs,  Ry and 
 RX  the vector of respondents’ outcome and X  matrix, respectively. For each replicate 

sample, b=1,…,B, we follow the complete procedure used to estimate the respondent-
nonrespondent difference in the original sample:   
� Estimate coefficients of the regression model , , = b R b RFy (X  β) + ε : ˆ

bβ ; 

� Using ˆ
bβ , calculate the average prediction for each category of nonrespondents with 

at least one response: ˆmean[ ( , )]b bF X β ;  
� Calculate the mean for all respondents: ,mean[ ]b Ry ; and 

� Calculate the difference: ( ) ,
ˆ ˆmean[ , ] mean[ ]b b b b Rd F= −X β y . 

 The standard error of d from the original sample is the standard deviation of the ˆ
bd  for 

the B=250 samples, calculated as 
1/ 2250

2

1

1

249
ˆ ˆ( ) .b

b

d d
=

 −  
∑  The standard deviation is 

calculated relative to d̂ , the average of the estimates for the replicates. Note that the estimate 
of d is based on the original sample.  A similar procedure is used to calculate the standard 
error of the difference by reason for nonresponse. 

 
Caveat. Imputation using data from across the waves requires stability over waves.  We 
assume that nonresponse is missing at random, conditional on the observed variables. If 
nonresponse is related to changes in otherwise stable variables (e.g., not answering questions 
on employment because the respondent was recently fired), an imputation approach will not 
capture this pattern.  
 
V.2 Other Analyses  

 
Analyses of effort and cross-wave variation provide additional insight into the extent to 

which nonrespondents are likely to differ from respondents. Each analysis takes advantage of 
variation that is not incorporated into the previous analysis of actual and predicted values.  

 
Effort Analyses. We examine the relationship between the survey statistics (e.g., mean 
employment rate) and the number of in-person visits until an interview to learn whether 
households that require more visits to obtain an interview have different characteristics than 
those requiring fewer visits. If such differences were observed, we would have reason to 
expect nonrespondents to differ from respondents. Furthermore, we might also expect 
nonrespondents to be more similar to households requiring a lot of effort rather than to those 
who were easily interviewed. 

                                                 
9 We include the variability of the Xs  in the estimate of the standard error to account for the limited 
sample of wave nonrespondents used to infer to all WNR.  
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In the LFS, data on the number of in-person visits until an interview are primarily of 
interest in the first and fourth waves for which most calls are made in person. (Data on the 
number of phone calls until the interview would be of interest on the second and third waves, 
but such data are not currently available.)  We report the average of the household and 
employment measures by number of visits until an interview, whether the interview was by 
phone, or by absentee questionnaire (a self-completed questionnaire used in cases where a full 
interview cannot be obtained. See also Section I.3 in Wissoker and Nirel, 2003). Statistics for 
households with a common number of visits, etc., are averaged over waves one and four, 
weighting by the proportion of cases in the category in each wave. The average for 
households in the waves in which the interview occurred by phone are of lesser interest, 
because we do not know whether the interview occurred after the in-person visits and thus 
cannot judge the relative effort required.10   

Ideally, this analysis would be performed separately by reason that multiple visits were 
required – i.e., number of visits without contact and number of refusals. This would allow us 
to estimate how household characteristics vary with effort, for distinct reasons. Currently, 
however, the data are only available on the total number of in-person visits for those 
interviewed on each wave and whether the interview took place by phone.11 

 
Analyses based on cross-wave patterns. In the remaining analyses, we focus on how survey 
statistics vary with cross-wave response patterns. Variation of such statistics with the number 
of interviews is taken as evidence that respondents and nonrespondents may also differ. The 
analysis is limited to WNR households that are eligible for interviews in all waves. 

We calculate for each household, the cross-wave average of household and employment 
measures, using a simple average over the measures from each wave with an interview. We 
then perform three subanalyses: 

a) Among all cases, examine how survey statistics are related to the number of 
interviews, regardless of reason for nonresponse; 

b) Among cases that were only either interviewed or refused, examine how survey 
statistics are related to the number of waves with a refusal; and 

c) Among cases that were only either interviewed or not contacted, examine how survey 
statistics are related to the number of waves without contact. 

Evidence of a strong and monotonic relationship between the survey measures and the 
number of interviews would suggest that willingness to respond is correlated with household 
characteristics and employment status. As a result, we would also expect differences between 
respondents and nonrespondents. Analyses b) and c) use the data from across waves to 
understand whether the overall relationship appears to differ by reason for noninterview. 

 
Standard error for other analyses. Bootstrap estimators are used to obtain standard errors of 
the estimates for each analysis. 

For the effort analysis, we calculate the bootstrap estimates of the standard error of the 
sample mean, y . For cases with v visits in either wave, for each variable Y we draw B=250 
repeated samples with replacement ensuring that the numbers of cases with v visits in wave 
one, wave four, and both waves match the numbers in the sample. For each replicate sample 
we calculate by , the average y , where cases with v visits in each wave are included in the 
average once for each wave. The standard error of y  is the standard deviation of by for the 

                                                 
10 We exclude from the calculations, kibbutzim residents who are automatically called by phone and 
wave- four residents of moshavim (who are not eligible for the income survey and are called by phone). 
11 One might also measure effort in these data as the time required to obtain an interview. However, a 
longer time until the interview could result from household preferences or circumstances, a change in 
the household residing in the dwelling, or fieldwork considerations/constraints. Correlation observed 
between characteristics of households interviewed and time of interview might reflect any of these 
factors. 
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B=250  samples, calculated as
1/ 2250

2

1

1 ( ) ,
249 b

b
y y

=

 −  
∑  where y  is the average of the 

estimates over all replicates. 
For the bootstrap estimator of the standard error of the mean of survey measures for cases 

with a given number of interviews, refusals, and noncontacts, we assign all households 
eligible in all four waves to sub-groups g by the number of interviews (or refusals or contacts, 
as appropriate). For each sub-group of size ng, we carry out a traditional bootstrap, as before 
obtaining standard errors that account for cross-wave correlations. 

 
V.3 Comparison of WNRs and Full Nonrespondents  

 
The analyses in this paper are limited to describing nonresponse for those cases with a 

response in at least one wave. Only very limited data are available in our data set to assess the 
similarity of wave (occasional) and permanent nonrespondents. In Section VI below, we use 
data on locality to describe those differences between WNRs and FNRs. 

 
V.4 Weighting 

 
For these analyses, we use unweighted data. As noted earlier, the ultimate sampling 

probabilities are equal for observations sampled within a year. Because the sampling 
probabilities are similar within our sampling period, weighting by the inverse of these 
probabilities is unlikely to affect the results. 

One might also consider using weights, such as those used for making survey estimates, 
that make the data line up to demographic distributions. The goal would be to distinguish 
differences that result from the sampling variation from those due to nonresponse. However, 
(1) the standard errors should account for likely sampling variation; (2) such weights can only 
be constructed for respondent households and would not work for our primary analyses; and 
(3) for analyses based solely on respondents, it is hard to know how to interpret the findings, 
once a partial correction for factors highly correlated with underrepresented groups has been 
done. Finally, since our analysis is based on several years of data, the variation due to 
sampling variation is smaller than that found when using shorter time intervals. 
 
 
V.5 Model of Propensity to Respond  
 

After the imputation models are constructed, we estimate a propensity (logit) model to 
predict the probability of nonresponse, given selected household and employment measures. 
The purpose of the model is to improve our understanding of how the variables contribute to 
an explanation of nonresponse within a multivariate context.  

The logit model assumes a relationship between the probability of nonresponse, p, and the 
vector of independent variables, x , of the form ln( /(1 )) 'p p− = x β , or equivalently, 

' '(1 )p e e= +x β x β . The model is estimated using maximum likelihood. The independent 
variables are equal to the observed values for respondents and predicted values for WNR 
cases. FNR cases are excluded from the model.  

 

The results are presented as odds ratios, defined as 
( 1) /[1 ( 1)]

exp( )
( ) /[1 ( )]

j j
j

j j

p x p x
p x p x

β
+ − +

=
−

, 

where ( )jp x  is the predicted probability with the jth x equal to jx , evaluated at fixed ix   and  
β . Note that the odds ratio does not depend on the values assigned to other variables because 
of the functional form.  An important case is a binary X , for which we substitute xj=0. In this 
case, the odds ratio approximates how much more likely it is for the outcome to occur for 



Wissoker and Nirel 

 -17- 
 

those with 1jx = as compared with 0jx = . For continuous variables the odds ratio expresses 
the increased risk for every unit change in the variable. Note that a variable for which the 
odds ratio is greater than one also has β̂ >0 and thus has a probability of nonresponse that is 
increasing with jx . 

We estimate the standard errors of the model coefficients using the maximum likelihood 
estimates, ignoring that the values are predicted for WNRs. As a result, we expect that the 
standard errors are understated.  

The predictive accuracy of the model is assessed using the area under ROC curve. The 
ROC curve plots the rate of correct prediction of nonresponse against one minus the rate of 
correct prediction of response, for alternative cutoff points used to assign the predicted 
probability as either a respondent or nonrespondent. The area under this curve provides an 
estimate of the percentage of randomly drawn pairs of respondents and nonrespondents for 
which the nonrespondent has a higher predicted value. Values range from 0.5 to 1.0, with 
higher values indicating more accuracy. 

We have some reservations regarding this model.   The independent variables are created 
differently depending on the value of the dependent variable: actual values are used for 
respondents and predicted values for WNR cases. As a result, the range and variance of the 
independent variables are smaller for WNR cases than for respondents. On average, standard 
deviations of the imputed measures are 13 percent less than for the observed measures. 
Furthermore, the imputed values for subsets of variables are predicted using a similar set of 
variables, often leading to higher covariance among the measures for WNR households. (For 
instance, the covariance of full time employment and employment is 0.84 - 0.87 among 
WNRs and 0.78 among respondents.)   These known limitations are expected to have some 
effect on the bias and variance of the estimated parameters. The subject should be further 
examined and incorporated in the estimation process.  Nevertheless, we include the model in 
this report for discussion, first, to illustrate the method, and, second, because we believe that it 
adds some insight into the characteristics of WNRs.  

 
VI. Findings 

 
VI.1 Comparison of Means for Wave Nonrespondents and Respondents 
 

In this subsection, we present estimates of the differences in locality, household 
characteristics, and employment between WNRs and respondents: both overall and by reason 
for nonresponse. For each measure, the estimated difference is defined as the mean imputed 
value for nonrespondents minus the mean value for respondents. A positive difference implies 
a higher mean for nonrespondents than for respondents.  

 
Locality. Data on locality of residence are the only measures available for both WNR and 
FNR households. We examine indicators of residence in large (greater than 100,000 persons) 
and rural (fewer than 2000 persons) localities.  

Findings are presented in Table 5. The left panel shows the comparison between wave 
nonrespondents and respondents, while the right panel compares all nonrespondents and 
respondents. Sample sizes by wave for respondents and both wave and all nonrespondents are 
presented at the bottom of the table. 

Starting with the left panel, the leftmost column under the heading “Difference” shows 
that the share of WNR households in large localities is greater and the share living in rural 
areas is lower than for respondents.12  Moving to the right panel, we see that inclusion of FNR 
dwellings leads to a larger differential in the share in large localities, particularly in waves one 
and two. This suggests that there are differences in the rates of residence in large cities for 

                                                 
12 For example, the percentage of respondent households located in a large locality in wave one is 46.7. 
The percentage for WNR households is 53.1, calculated as the sum of 46.7 and the differential of 6.4.  
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WNR and FNR households. In contrast, the share living in rural localities is similar for WNRs 
and all nonrespondents. For each group of measures for both wave and all nonrespondents, 
differences versus respondents are generally consistent in size across waves and always 
statistically significant.  

The patterns by reason for nonresponse (presented in the three rightmost columns of each 
panel) show differences of the same sign for refusal and noncontacted cases, while other cases 
are of mixed sign. A comparison of wave and all nonrespondents suggests much higher rates 
of residence in large localities for two groups of FNR cases: those not contacted in the first 
three waves and other cases, particularly in wave one. However, noncontacted cases still have 
a lower probability of living in rural localities than refusal cases. Presumably, this is because 
it is easy to contact households in rural locations such as kibbutzim and moshavim. 

 
Household composition.  For measures of household composition, comparison of wave 
nonrespondent and respondent means reveals some large differences (Table 6).  
Nonrespondent households are estimated to contain more single-person households, fewer 
adults and married couples, and fewer households with children in all waves. Interviewed 
households are also more likely to contain only adults over the age of 65 in the last three 
waves. These differences are relatively large and statistically different from zero. An 
exception to this pattern is the presence of children under age 5:  Nonrespondents are 
somewhat less likely to have young children, however, the differences are small and only 
statistically significant in the last wave.  

Differences by reason for nonresponse show that the overall differential for 
nonrespondents consistently picks up the pattern of the noncontacted households. As 
suggested by theory, noncontacted cases are much more likely than respondents to be single 
person households, contain fewer adults, no children, and have an unmarried head. The 
differences for refusal cases are typically in the same direction but smaller.13  One exception 
is the rate of households with only persons over 65, which shows strong refusal effects in 
waves one through three, though the direction switches. The switch in the refusal pattern fits 
with an initial reluctance to participate on the part of the elderly. 

The differences for the category “other” vary by wave. In the first and fourth waves, 
which are generally conducted in person, many differences are near zero. Exceptions include 
the presence of children and only adults over age 65. For the former, the differences are 
positive for these waves. This might be expected, since the category includes homes with no 
one able to answer the survey (perhaps because a baby sitter is there) or with a temporary 
problem. For the latter, a relatively strong negative differential is associated with other, 
although the reason for fewer elderly only households among the other category is unclear.  

For the second and third waves, which are typically conducted by phone, the cases in the 
category other resemble a less dramatic version of the noncontacted cases. A sizeable 
majority of these cases were tried only by telephone, particularly after the start of CATI. If a 
non-negligible share of phone-only cases had only minimal contact, the mean characteristics 
of households in the category other might be expected to resemble those of the noncontacted 
households.  

 
Characteristics of household members. Among characteristics of households (Table 7), no 
strong pattern can be seen. Differences in the number of years of education are higher for 
WNR households in the last two waves, with these differences attributable to noncontacted 
households (and those in the category other in wave three). Note that the education variable is 
the number of years of education not the highest level attained. It thus may not reflect income, 
as those with the most years of schooling may be Orthodox Jews studying at a yeshiva, a 
                                                 
13 One might expect that the types of persons who cannot be contacted for an interview are also less 
likely to have time to be interviewed if they happen to be at home. In the absence of other factors 
distinguishing refusal cases, it may be suggested that the mechanism that causes refusal echoes the 
pattern for noncontact.  
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group unlikely to have high earnings. The probability of being Jewish is higher among WNR 
cases in the last two waves. The percentage differential is quite large (over 30 percent) when 
expressed as a share of households with non-Jewish heads. The differential appears to result 
largely from higher refusal rates among the Jewish population.  

Immigrant status does not show a consistent relationship to nonresponse. Nonrespondents 
are somewhat less likely than respondents to be immigrants, but the difference is only 
statistically significant in one wave. The evidence on recent immigration is mixed, with one 
quarter showing significantly higher rates of recent immigration for respondents and another 
showing higher rates for nonrespondents. 

Rooms per person and use of any household help, which were intended to indicate 
household income, show opposing patterns. In each wave, number of rooms per person is 
significantly greater for noninterviewed cases, while use of household help is significantly 
less. The same pattern can be seen by reason for nonresponse as well. One explanation for the 
discrepancy in the direction of the two measures is that the measure of rooms per person does 
not reflect income, but instead reflects the differential associated with household size; the 
pattern of nonresponse across waves and reasons matches that for single person households.  
The interpretation of use of household help is also unclear. It may reflect differentials of 
household size and composition as well as income as the pattern of nonresponse across waves 
and reasons matches those for married, any children and number of adults.  

 
Employment.  Table 8 provides evidence that labor market participation by WNRs is higher 
than that of respondents by relatively small amounts.  The overall difference is below 7 
percent for the first four measures, which are of the most interest.  However, underlying these 
aggregate findings is a distinct pattern across waves:  For five of the six indicators of labor 
market participation, no difference between nonrespondents and respondents is seen in waves 
one and two; however, in waves three and four, labor market participation is significantly 
greater among nonrespondents. The sole exception is the share of households without 
employment in the past year, which occurs at higher rates among nonrespondents to the first 
two waves. 

The overall pattern of negative to very small positive differentials in the first two waves 
and significant positive differentials in the latter two waves is a combination of two distinct 
patterns for the refusal and noncontacted cases, as shown for the employment rate in Figure 2. 
The pattern for the other category, which represents between a third and a half of all 
nonrespondents, is quite similar to the overall pattern. 

As expected, for the first wave, noncontacted WNR cases have higher rates of 
employment than do respondents, in keeping with employed persons being more difficult to 
find at home. In the second wave, however, we unexpectedly see no differential for 
noncontacted cases. The rate of employment among noncontacted cases increases in wave 3 
(after a lag of 6 months) and surpasses the rate of wave 1 in wave 4. For the first two waves, 
refusal WNRs have lower rates of employment than do respondents, but this difference 
becomes insignificant in later waves.14  Thus, the null effect in the first wave is a result of 
high, but opposite patterns for the refusals and noncontacted households. This could result 
from workers being harder to contact and nonworkers being more likely to refuse. In wave 2 
the null effect is a result of two null effects and for the last two waves the differentials for 
those refusing are small while noncontact becomes dominant. Further research is needed to 
understand these patterns for refusal and noncontact cases. 

The category other typically shows consistent significant and positive differences, but 
only in the third and sometimes in the fourth waves. In each case, the differences are in the 
same direction as the noncontacted cases. This does not fit with the pattern seen in Table 6, 
where other cases in the second and third waves were quite similar.15 

                                                 
14 One partial explanation is that households with employment problems become less likely to refuse 
over the survey.  However, this does not explain the consistent (though not always significant) change 
in sign in the fourth wave. 
15 Again, the findings by reason for no one working in the household show somewhat different patterns. 
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Figure 2: Differences for employment rate by wave
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VI.2 Measures of Effort 
 

We next examine how key survey measures vary with the effort required to obtain 
participation. Our measure of effort is the number of in-person visits to the household. 
Households that require more visits are expected to be more similar to nonrespondents, since 
many of them only responded because of the extra effort. If the implied picture of 
nonrespondent characteristics matches those found in the previous analysis (Tables 5-8), we 
will view it as support for those findings.   

Means of survey measures by number of in-person visits are presented in the first four 
columns of Table 9. Overall, the trends support the findings of the previous analysis. 
Measures of household composition, which showed strong differences between respondents 
and WNRs, show similar trends here. As before, we see higher percentages of single person 
households, lower percentages of married couples and elderly-only households, and fewer 
adults among households that require more visits to obtain an interview. Similar, although 
somewhat weaker, patterns are seen for presence of children and young children. 

The measures of characteristics of residents, which showed mixed relationships in the 
previous analysis, also show mixed relationships here. More educated persons and Jews are 
more commonly found among those interviewed in later visits, in keeping with the differences 
in the later waves in Table 7.  

As before, the findings imply a higher number of rooms per person for nonrespondents, in 
keeping with the pattern of single person households. Use of household help is more common 
among those with two or more visits as compared with one visit. Although this is not a strong 
result (all of the change occurs between one and two visits), the change in pattern as 
compared with the previous analysis is enough to raise questions about the findings for this 
measure. The difference could result from focusing only on cases from waves one and four, or 
possibly from the weakness of the model used for prediction. 

Locality measures are also in line with the previous comparison of WNRs and 
respondents. Dwellings located in large localities are more common among those interviewed 
in later visits, while those in rural localities are more common on earlier visits. 

Finally, the patterns for measures of employment are generally in line with the overall 
higher employment of wave nonrespondents seen earlier. Differences between each pair of 
visits show higher employment among those requiring more visits. Patterns are typically 
monotonic with statistically significant differences between households requiring k and k+1  
visits. However, here, nonemployment in the past year fits more neatly with the other 
employment measures, showing higher rates of households without any employment among 
those contacted on earlier visits to the household. 
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VI.3 Characteristics by Numbers of Interviews, Refusals, and Noncontacts 
 
The next three tables describe the correlation of survey measures with patterns of 

participation across the four waves of the survey. Table 10 presents data on variation with the 
number of interviews, while Tables 11 and 12 show the variation with numbers of refusals 
and noncontacts.  Each analysis is limited to WNR households with eligibility in all four 
waves.  The analyses by numbers of refusals are further limited to households with only 
refusals and interviews; a parallel restriction is used for analysis of noncontacts. The standard 
errors are large, particularly in the rightmost column of each table. As a result, we do not have 
the power to distinguish between a pattern that shows no variation with the number of 
interviews, refusals, or noncontacts and one that shows slight monotonicity or non-
monotonicity. Results are discussed by topic. 

 
Household measures. The findings are consistent with earlier analyses: Household measures 
that show large and consistent differences between respondents and nonrespondents show a 
pattern here. We see strong monotonic patterns for percentages of single person households 
and percent married, as well as presence of children in the household. As before, households 
with adults over 65 are more common among those consistently interviewed.  Although 
households with fewer adults are seen among those less likely to respond, the pattern is 
weaker than for other demographic measures.  

Non-demographic household measures continue to show a mixture of implied differences 
for nonrespondents. As before, Jews are more likely to be nonrespondents. Number of rooms 
per person again is consistent with the increased presence of single person households among 
households with fewer interviews. The measure of household help implies less use of 
household help among nonrespondent households, matching our first analysis (Table 7). 

Separate analyses by reason tend to confirm our earlier results. Measures that are 
positively correlated with the number of persons in the household also have a strong positive 
correlation with the number of noncontacts, while the relationships with the number of 
refusals are more variable. Sharp gradients are observed for single person households who 
comprise 50.3% of those with two noncontacts and only 14.4% of those always contacted, 
and for, its mirror reflection, of married people who comprise about 70% of those always 
contacted and only 33.8% of those not contacted twice. The one exception is presence of only 
adults over 65, for which patterns are not monotonic by either refusals or noncontacts. 

For other household characteristics, the patterns by numbers of contacts and refusals 
generally provide little insight. Notably, however, we see that the probability of being Jewish 
and having any household help are consistently related to refusals.  A similar finding was 
reported in Table 7. 

 
Locality measures. Households with fewer interviews across the four waves are more likely to 
live in large localities as was found in previous analyses; however, the evidence here is weak 
as the pattern is not monotonic.  As in previous analyses, we see a smaller percentage of cases 
in rural localities among households with fewer interviews across the four waves. By reason 
for nonresponse, we see: 1) a sharp difference in the share of large locality cases between 
households with zero and one or two refusals and between households with zero and one 
noncontact; and 2) no difference in the share living in rural localities by number of refusals, 
but a strong difference by number of noncontacts, with no rural households among those with 
two noncontacts.  

The results for large localities demonstrate a weakness of the method.  From actual 
observation (Table 5), we know that nonrespondents are more likely to be from large 
localities; yet, the mean is lower for those with two interviews as compared with three 
interviews. Clearly, lack of a monotonic pattern cannot always be taken as evidence against 
the overall pattern.  
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Employment. The employment measures typically show little variation with the number of 
interviews. Most of the standard errors on the means for households with one or two 
interviews are large enough that we cannot distinguish them from the means for households 
with four interviews. However, we see lower employment involvement among households 
with four interviews as compared to those interviewed in three waves, and would see a similar 
pattern if we aggregated those with three or fewer interviews.  

Note that the rate of unemployment increases as the number of interviews decrease, 
particularly when comparing those with four and three interviews, in apparent opposition to 
the pattern seen for labor force participation rates and employment. However, this pattern 
results from the definition of unemployment as a fraction of the labor force participation rate 
and the fact that labor force participation increases faster than employment.  
 
VI.4 Implications of Estimates 

 
In Table 14, we estimate the overall sample mean using alternative assumptions regarding 

the FNR households. On average, 90.9 percent of eligible cases are interviewed, 5.7 percent 
are wave nonrespondents, and 3.4 percent never respond.  We vary the assumptions for those 
who never respond. In the second column, we assume that the imputed mean for the wave 
nonrespondent sample applies to both WNR and FNR households. In the third and fourth 
columns, we choose extreme low and high values for those who never respond – based on the 
minimum and maximum values observed in Tables 9-12 – and then calculate the overall 
mean. In the table, we report /ALL Ry y , where ALLy  is the estimate for the full sample and 

Ry  is the observed value for respondents. 
The results presented are generally reassuring. The estimates of the employment rate, 

labor force participation rate, which are the most important items analyzed here, are off by at 
most a half a percent. This is similar to the coefficient of variation for the labor force 
participation rate calculated on an annual level (.45 percent). For the rate of full-time 
employment, even with extreme assumptions, the estimate is off by at most 1.1 percent.   A 
notable difference is seen for the indicator of whether everyone in the household worked all 
of the past year, a measure that is included in the analysis because we expected it to be 
correlated with noncontact. 

The largest ratio in the analysis is for the indicator of single person household, which we 
estimate to be 7 percent smaller among the respondents than among the population as a 
whole. The bounds estimates show that the difference could be as large as 11 percent. Ratios 
smaller than one, indicating overestimates of respondents by 1.1-1.3 percent are seen for the 
rate married, presence of children and elderly-only households. The corresponding bounds on 
these estimates indicate differences of no more than 1.7 - 2.6 percent. The issue with inclusion 
of single person households is not new. A publication for the 1983 Census also discusses the 
source of low rates of single-family households in the LFS (State of Israel Central Bureau of 
Statistics, 1986, p. xxxii).  

These findings put the overall analysis in perspective. Although differences between 
respondents and WNRs are observed, they result in relatively modest estimates of bias for the 
population. This is because WNRs and FNRs account for small shares of the eligible 
population. As a result, even fairly large assumed differences between respondents and FNR 
lead to relatively modest estimates of bias for the population estimates. 

  
VI.5 Propensity to Respond 

 
Finally, we model the probability of nonresponse as a function of the actual and imputed 

measures of household, locality, and employment. Our model specification is relatively 
simple, avoiding multiple measures of a single concept. For instance, we include variables for 
marriage and number of adults, but not for single person household. The odds ratios from the 
model and their standard errors are reported in Table 15; the asterisks indicate odds ratios that 
are significantly different from one. 
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Overall, our models show weak explanatory power. The area under the ROC curve 
provides an estimate of the probability that if we randomly draw one respondent and one 
nonrespondent, the nonrespondent will have the higher predicted probability of nonresponse.  
For wave one, we have only a 57 percent chance of correctly allocating two such cases – not 
much better than assigning them at random. The predictive value improves to 64% in wave 
three. The weaker predictive power in the first wave is undoubtedly related to the weaker 
differences observed in the comparisons of WNRs and respondents in the first wave (Tables 
5-8). 

The findings show that number of adults, presence of only adults 65 and older and the 
indicator of location in large cities to be significant in all waves.  Full-time work and rural 
location are significant or near significant in all waves. Education is not significant in any 
wave.  

Perhaps of the most interest is the emergence of multivariate relationships, which are 
naturally not observed in the univariate context. In particular, presence of children and 
marriage have weaker relationships to nonresponse than in a univariate model.  The model 
suggests that the overall effect of children occurs at least partially through marriage; similarly 
the effect of marriage occurs partially through the number of adults. 

Furthermore, inclusion of both full-time employment and any employment in the model 
yields an unexpected pattern: Households with employment and no full-time work have lower 
nonresponse rates than households with no employment, while households in which everyone 
works full time have nonresponse rates similar to those without employment in waves one and 
two and higher nonresponse rates in waves three and four. This pattern might result if workers 
refuse less than nonworkers and noncontact is highest among full-time workers.  

The range of predicted values is not wide, indicating the difficulty of predicting who will 
not respond. In Table 16, we present the predicted values for two types of households, based 
on the observed logit coefficients over the four waves. Type I households are relatively 
unlikely to respond, while Type II households are relatively likely to respond. Precise 
definitions are found in the table.  Type I households are predicted to have a probability of 
nonresponse of nearly 9 percent in the first two waves and 12-13 percent in the last two 
waves, while Type II households have between a 0.8 and 2.2 percent probability of 
nonresponse, with a large percentage difference in probabilities between the two types.  The 
variation in predicted probabilities between waves for the first type appears to result from the 
variation in the relationships between nonresponse and employment. Although the two 
household types represent range of predicted probabilities of response, it is worth noting that 
even those most likely to be nonrespondents have probabilities of response of 87 percent. This 
suggests the difficulty of targeting population subgroups with very low levels of participation 
in the LFS.  

 
VII. Summary 

 
In this report, data for LFS samples drawn between 1996 and 1998 are used to evaluate 

whether respondents and wave nonrespondents (WNRs) to the LFS have similar 
characteristics. We imputed data on survey measures for WNR households and compared the 
imputed values to those observed for respondents. Furthermore, we examined process and 
cross-wave indicators of non-response bias to see whether these analyses support the findings 
of the imputation analysis. To assess bias, we compared the estimated statistics for 
respondents to those for the full sample using imputed values for WNRs and alternative 
assumptions regarding those who never respond. Findings across the several analyses are 
summarized in Table 17 for selected variables. 

Overall, we find evidence of differences between respondents and nonrespondents for 
selected demographic measures and locality of the household and mixed evidence regarding 
employment. Among demographic measures, we find strong evidence of higher rates of single 
person households and unmarried heads of household among nonrespondents and fairly 
strong evidence of lower rates of households with only older adults or with children among 
nonrespondents. We also find evidence that nonresponse is higher among Jewish heads of 
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household. In addition, nonrespondents are more likely to live in large localities and less 
likely to live in small localities. We find differences in employment measures in only the last 
two waves; the supplemental analyses also show mixed results, with the effort analysis 
showing a small difference and the cross-wave analysis indicating a small (or no) increase. 

Finally, the bounds on the ratio between the full-sample and the respondent estimates 
suggests relatively small biases due to nonresponse. For instance, the employment rate and 
labor force participation rates are predicted to differ from the respondent measures by at most 
half a percent and the rate of full-time employment at most 1.2 percent. Differences for 
demographic characteristics tend to be a bit larger, but still show bounds of 2.6 percent or 
less. One exception is the percentage of single person households, for which we find 
population estimates between 4 and 11 percent higher than found from the respondents alone. 
These relatively small differences in the full-sample estimates occur despite moderate-sized 
differences between the characteristics of respondents and wave nonrespondents. The 
response rate is high enough that even moderate differences will lead only to small biases in 
the full-sample estimate.  

Such differences may be addressed in part by the weighting procedures. The weights line 
up the estimated numbers of persons by sex and age category within groups of localities to 
demographic estimates. This is intended to control for randomness in sampling, as well as 
adjust for differential nonresponse correlated with sex, age and geographic variables. A 
calibration procedure is then carried out to assign equal weights to all persons within a 
household. In 1998, for instance, the weighted estimate of the percent of single person 
households is 2.7 percent higher than the unweighted estimate, accounting for over a third of 
the estimated bias; the weighted estimate of the employment rate is 2.4 percent higher than 
the unweighted estimate, an adjustment much larger than our finding of bias. However, 
because such estimates also adjust for randomness in sampling, and apply uniform weights 
within households, one cannot simply infer that the weights over- or under-adjust. 

The imputation procedure used here efficiently incorporates the data from respondent 
waves in the estimation of data for waves without interviews for wave nonrespondents. Such 
procedures provide a substantial improvement in prediction over simply taking the data from 
the nearest wave with a response. CBS staff may want to explore whether such methods can 
be incorporated into the imputations used for determining the demographic distributions, 
which are then used as part of the adjustment procedures for other surveys. The approach in 
this paper estimates each measure separately, though as function of a common set of 
characteristics, so any application may need to explore whether these procedures typically 
lead to predictions that are consistent for the various measures. For broader purposes, 
predicted values for binary measures may also need to be allocated to discrete categories. 

The analysis provides some insight into the sources of nonresponse bias. Bias in the 
demographic composition of the household appears to be strongly related to the differential 
characteristics of noncontacted households in all waves and other households in waves two 
and three. Two measures, Jewish head and use of household help, show strong correlation 
with refusal. The employment differential combines a reluctance to participate of those not 
employed in the first wave and a consistent difficulty in contacting households with employed 
adults in later waves. 

This analysis provides a good initial picture of wave nonrespondents, based on 
characteristics from other waves. A broader set of measures might provide additional insight 
into the selectivity of the sample. For example, one might get insight into earnings potential 
using the measure of highest educational degree, which is available on the most recent years 
of the LFS. Data on income could also be obtained for those who respond to both wave four 
of the survey and the Income Survey that follows. 

Future work may want to incorporate other data from the frame to assess the similarity of 
wave and permanent nonrespondents, even if they are available only for selected geographic 
areas. Possibilities include the number of rooms in a house and an imperfect measure of 
whether the flat is owned or rented. Further study of full nonrespondent (FNR) cases, by 
linking to the 1995 census or Population Register, would have increasing advantages as 
matching  procedures and tools improve.  Detailed data on location might also assist in 
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obtaining reliable estimates for nonrespondents or in observing area-level data from the 
census or other sources for all nonrespondents. Additional data on the interview process 
would also be valuable, including data to understand the effort made for households 
interviewed by phone, and data on the difficulty of contacting the household and number of 
refusals.  Furthermore, the cross-wave analysis might usefully be extended to take into 
account the pattern of response across waves rather than simply the overall number of 
interviews, non-contacts or refusals.  

 
VIII. Conclusions and Closing Remarks 

 
The study of nonresponse aims to reduce bias in the estimates by promoting both data 

collection processes and estimation procedures.  
In the present study, the estimated bounds of the bias in the overall estimates are 

relatively small. However, biases in specific groups (e.g. single person households in large 
localities) can become substantial. The present study suggests directions and tools that can 
contribute towards bias reduction: 

• Data collection: The findings suggest that more effort should be put into making 
contact with cases in certain sub-populations (e.g., households with an unmarried 
head, single person households in large localities). Similarly, sub-populations prone 
to refusal (e.g., older people on wave one) should be handled with improved 
protocols. To achieve improvement, it is suggested that data on potential problem 
cases be obtained from the frame and from the Population Register, for all waves; 
and from previous waves, for waves two onward. Once details on a potential 
problem-case are identified, an appropriate fieldwork protocol should be applied. 

• Estimation. The paper suggests improved imputation models for WNRs, as 
compared to existing practice. In addition, assuming that full nonrespondents 
(FNRs) resemble WNRs, the findings also indicate relevant variables for 
constructing imputation groups for FNRs.  

One of the objectives of this work is to introduce common approaches in nonresponse 
methodology to the study of nonresponse in the Israeli CBS. It is hoped that similar analyses 
will be carried out for additional surveys. There is room for improvement in the specific 
models that are used here by adding covariates that were not included in the data we had. 
Statistical issues such as variance heterogeneity (e.g. accounting for variable number of adults 
per household) and correlations between observed and missing data (see Pfeffermann and 
Nathan, 2001) should be further addressed.  
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Table 2: Definitions of Survey Measures and Models Used for Prediction 
Item Definitions Prediction 

Model 
Household Measures:
Single Person Household =100 if one person in household; =0 otherwise Logit

# Adults Number of eligible adults in household, age 15+ OLS

Any children =100 if any children aged 0-14 reside in the household; = 0 otherwise Logit

Any children under age 5 =100 if any children aged 0-4 reside in the household; = 0 otherwise Logit

Married =100 if head is married; = 0 otherwise Logit

Only Adults 65 and older =100 if only persons 65 and older live in household; = 0 otherwise Logit

Education of head, years Number of years of education, head OLS

Jewish, head =100 if head is Jewish; = 0 otherwise Logit

Immigrant, head =100 if head is an immigrant; = 0 otherwise Logit

Recent Immigrant, head =100 if head immigrated 5 or fewer years earlier; = 0 otherwise Logit

Rooms per person Number of rooms occupied by household divided by number of persons in household OLS

Any household help =100 if reported employing any household help for wages, including child care; = 0 otherwise Logit

Locality Measures:   

Large locality =100 if locality of residence is >=100,000 persons; = 0 otherwise None

Rural locality =100 if locality of residence is moshav, kibbutz, Jewish or Arab village; = 0 otherwise None

Employment Measures:
Employment rate Percent employed or absent from work in previous week, persons 15+ Weighted Logit 

Labor force participation rate Percent working, absent from work, or looking for work in the previous week, persons 15+ Weighted logit

Unemployment rate Percent in the labor force who are unemployed, persons 15+ None

Full time employment Percent who usually work 35+ hours per week, persons 15+ Weighted logit

Months worked in past year Average number of months worked in the past year, persons 15+ OLS

All adults worked all of past year =100 if no one in household worked 12 months during the past year, persons 15+; 
=0 otherwise Logit

No adults worked in past year =100 if no one in household worked during the past year, persons 15+; = 0 otherwise Logit
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Table 3:  Correlations of Key Measures across Waves,  
Israeli LFS, Panels drawn in 1996-1998  

Waves Item 1 and 2 2 and 3 3 and 4 
Household Characteristics:    
Single person household 0.95 0.92 0.95 
Number of adults 0.97 0.94 0.96 
Any children 0.97 0.94 0.97 
Any children under age 5 0.94 0.88 0.94 
Married 0.93 0.91 0.93 
Only Adults 65 and older 0.97 0.95 0.96 
Education of head, years 0.84 0.82 0.84 
Jewish, head 0.97 0.97 0.96 
Immigrant, head 0.94 0.93 0.94 
Recent immigrant, head 0.93 0.89 0.94 
Rooms per person 0.95 0.93 0.94 
Any household help 0.63 0.60 0.63 
    
Employment Measures:    
Employment rate 0.85 0.80 0.86 
Labor force participation rate 0.85 0.81 0.85 
Full time employment 0.81 0.75 0.81 
Months worked in past year 0.89 0.85 0.89 
All adults worked all of past year 0.77 0.70 0.77 
No adults worked in past year 0.85 0.83 0.86 
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Table 4: Comparison of Actual and Predicted Values, Averaged Over All Waves, 
Non-estimation Sample with at Least One Interview, Israeli LFS, 

Panels Drawn 1996-1998 
Item Actual Predicted Correlation 

Household Measures    
Single person household 16.6 16.6 0.948 
    
Number of Adults 2.47 2.47 0.963 
    
Any children 44.0 44.0 0.969 
    
Any children under age 5 22.0 22.0 0.937 
    
Marriage 67.2 67.2 0.936 
    
Only adults 65 or over 15.8 15.8 0.967 
    
Education of head, years 12.2 12.2 0.869 
    
Jewish, head 87.2 87.2 0.976 
    
Immigrant, head 50.4 50.4 0.949 
    
Recent immigrant, head 6.7 6.7 0.939 
    
Rooms per person 1.31 1.31 0.940 
    
Any household help 13.6 13.5 0.680 

    
Employment Measures:    
Employment rate 49.4 49.4 0.871 

    
Labor force participation rate 53.2 53.3 0.869 
    
Full-time employment 37.0 37.0 0.833 
    
Months worked in past year 5.77 5.76 0.899 
    
All adults worked all of past year 20.6 20.4 0.807 
    
No adults worked in past year 25.1 25.0 0.877 



 

Table 5: Estimated Differences in Location of Nonrespondents (Imputed) and Respondents (Actual),  
By Category and Wave, Israeli LFS, Panels Drawn 1996-1998 

Standard errors in italics 
   Difference: Difference: 

Wave nonrespondents versus respondents All nonrespondents versus respondents Item Wave Respondent
Mean All NR Refusals Noncontacts Other All NR Refusals Noncontacts Other 

1 46.7 6.4* 10.3* 8.7* -2.5 11.2* 13.0* 14.4* 5.0* 
  1.3 2.0 2.1 2.4 1.0 1.5 1.5 1.7 Large localities 
2 47.0 7.2* 12.1* 10.5* 2.5 10.6* 13.2* 15.3* 6.2* 

   1.3 2.3 2.7 1.9 1.0 2.0 1.9 1.5 
 3 46.8 7.3* 7.8* 8.1* 6.6* 9.1* 10.3* 14.0* 5.9* 
   1.2 2.2 2.3 1.6 1.0 1.7 1.7 1.4 
 4 46.8 8.8* 11.7* 11.5* 1.3 10.5* 12.5* 14.3* 2.6 
   1.1 2.0 1.8 2.3 1.0 1.7 1.5 1.9 

1 7.1 -4.0* -3.6* -5.0* -3.2* -3.9* -3.6* -5.5* -2.3* 
  0.5 0.7 0.6 0.9 0.4 0.6 0.4 0.8 Rural localities 
2 6.8 -1.9* -2.3* -5.7* 0.3 -2.6* -3.2* -5.9* -0.3 

   0.6 1.0 0.6 0.9 0.4 0.7 0.4 0.7 
 3 6.8 -2.4* -1.8* -5.9* -0.9 -2.3* -2.5* -5.8* -0.3 
   0.5 0.9 0.5 0.8 0.4 0.7 0.4 0.7 
 4 6.8 -3.5* -3.2* -5.6* -0.8 -3.1* -3.7* -5.3* 0.6 
   0.4 0.8 0.4 1.0 0.4 0.6 0.4 1.0 

N 1 27,148 1741 685 592 464 3067 1102 1087 878 
 2 27,975 1514 443 358 713 2537 775 642 1120 
 3 28,113 1902 540 448 914 2919 860 699 1360 
 4 28,188 1776 578 720 478 2594 917 981 696 

*p<=.05 
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Table 6: Estimated Differences in Household Composition between  
Nonrespondent (Imputed) and Respondent (Actual) Means, 
By Category and Wave, Israeli LFS Panels Drawn 1996-1998 

Standard errors in italics 
Difference versus Respondents Item Wave Respondent 

Mean All NR Refusals Noncontacts Other 
1 17.4 6.4* 3.6* 15.2* -0.6 
  1.0 1.5 1.8 1.5 

Single 
person 

household 2 17.5 10.0* 0.6 17.6* 12.0* 
   1.1 1.8 2.5 1.6 
 3 17.5 12.0* 3.3 20.3* 13.1* 
   1.8 2.0 2.6 2.2 
 4 17.9 10.2* 5.5* 20.0* 1.3 
   1.7 2.3 2.1 2.0 

1 2.44 -0.18* -0.06 -0.47* 0.04 Number of 
adults   0.03 0.05 0.04 0.06 

 2 2.44 -0.22* 0.04 -0.52* -0.24 
   0.03 0.06 0.05 0.05 
 3 2.45 -0.33* -0.06 -0.57* -0.38* 
   0.03 0.06 0.05 0.04 
 4 2.43 -0.24* -0.07 -0.57* 0.07 
   0.03 0.05 0.04 0.06 

1 43.6 -4.1* -2.9 -12.7* 5.0* Any children   1.2 2.0 1.9 2.2 
 2 43.6 -7.3* -2.7 -15.1* -6.2* 
   1.7 2.9 2.7 1.8 
 3 42.9 -4.4* 0.1 -12.4* -3.1 
   1.2 2.1 2.0 1.6 
 4 42.7 -5.5* -2.6 -14.6* 4.5* 
   1.3 2.3 1.7 2.3 

1 22.4 -0.4 -1.7 -2.2 3.8 Any children 
under age 5   1.0 1.5 1.6 2.0 

 2 22.3 -0.9 -0.8 -2.1 -0.7 
   1.4 2.4 2.4 1.4 
 3 21.8 -1.0 0.4 -3.3 -0.6 
   1.0 1.6 1.8 1.3 
 4 21.9 -2.5* -2.9 -5.2* 2.1 
   1.0 1.6 1.2 1.7 

1 66.6 -4.5* 0.0 -14.4* 1.5 Married   1.2 1.8 1.9 1.9 
 2 66.2 -11.3* -1.3 -17.2* -14.6* 
   1.8 2.7 3.0 1.9 
 3 66.0 -15.4* -5.8* -21.6* -18.0* 
   1.2 2.1 2.2 1.7 
 4 65.5 -11.3* -7.9* -20.5* -1.7 
   1.3 2.2 1.9 2.0 

1 15.3 0.8 4.1* 0.0 -3.0* 
  1.0 1.6 1.6 1.5 

Only adults 
over age 65 2 15.4 -2.8* -4.3* -1.2 -2.8* 

   0.9 1.5 1.9 1.1 
 3 15.6 -3.5* -3.9* -3.6* -3.2* 
   0.8 1.4 1.4 1.1 
 4 15.7 -4.1* -2.0 -4.4* -6.3* 

   0.9 1.6 1.2 1.4 
*p<=.05 
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Table 7: Estimated Differences in Characteristics between  
Nonrespondent (Imputed) and Respondent (Actual) Means,  

By Category and Wave, Israeli LFS, Panels Drawn 1996-1998 
Standard errors in italics 

Difference versus Respondents Item Wave Respondent 
Mean All NR Refusals Noncontacts Other 

1 12.23 -0.08 -0.41* 0.47* -0.29 
  0.10 0.15 0.17 0.19 

Education 
of head, 

years 2 12.32 -0.03 -0.17 0.39 -0.16 
   0.11 0.18 0.20 0.13 
 3 12.30 0.29* 0.08 0.37* 0.37* 
   0.10 0.16 0.18 0.13 
 4 12.35 0.26* 0.02 0.57* 0.08 
   0.11 0.17 0.16 0.17 

1 87.3 1.8 4.3* 2.8 -3.1 Jewish, 
head   1.7 1.9 1.9 2.4 

 2 87.7 1.6* 5.1* -0.8 0.5 
   0.8 1.1 1.8 1.2 
 3 87.3 4.1* 7.1* 0.4 4.2* 
   0.6 0.9 1.5 0.9 
 4 87.0 4.7* 7.3* 4.7* 1.5 
   0.7 1.1 1.0 1.3 

1 50.2 -1.6 -1.1 -2.4 -1.5 Immigrant, 
head   1.2 1.8 2.0 2.2 

 2 50.0 -4.0* -4.4 -4.5 -3.5* 
   1.4 2.2 2.6 1.8 
 3 50.0 -3.4 -3.7 -6.3* -1.8 
   1.9 2.7 2.7 2.1 
 4 49.7 -2.4 -2.6 -4.5* 1.0 
   1.4 2.3 1.8 2.2 

1 7.5 -1.5* -3.2* -0.3 -0.5 
  0.6 0.7 1.0 1.2 

Recent 
immigrant, 

head 2 7.3 1.0 -3.3* 3.9* 2.3* 
   0.8 0.8 1.6 1.2 
 3 6.9 3.0* -1.6 2.5* 5.9* 
   0.8 1.0 1.3 1.2 
 4 7.1 0.0 -1.5 0.8 0.6 
   0.7 0.9 1.0 1.1 

1 1.31 0.14* 0.09* 0.37* -0.04 Rooms per 
person   0.02 0.04 0.04 0.03 

 2 1.31 0.10* 0.02 0.19* 0.11* 
   0.02 0.04 0.05 0.03 
 3 1.32 0.13* 0.08* 0.23* 0.11* 
   0.02 0.03 0.04 0.03 
 4 1.33 0.14* 0.08* 0.29* -0.01 
   0.02 0.04 0.03 0.03 

1 13.3 -1.5* -2.7* -0.5 -1.2 
  0.8 1.0 1.0 1.1 

Any 
household 

help 2 13.2 -2.9* -2.7* -4.2* -2.3* 
   0.8 1.1 1.0 0.9 
 3 13.4 -3.4* -3.6* -3.4* -3.3* 
   0.7 0.9 1.0 0.8 
 4 13.5 -2.0* -3.3* -1.0 -1.9 

   0.7 0.9 0.9 1.0 
*p<=.05 
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Table 8: Estimated Differences in Employment  
Between Nonrespondent (Imputed) and Respondent (Actual) Means,  

By Category and Wave, Israeli LFS, Panels Drawn 1996-1998 
Standard errors in italics 

Difference versus Respondents Item Wave Respondent 
Mean All NR Refusals Noncontacts Other 

1 51.0 -1.0 -6.3* 5.5* -1.4 
  0.9 1.2 1.4 1.5 

Employment 
rate 2 50.7 -1.6 -3.2* -1.5 -0.6 

   0.9 1.5 1.7 1.2 
 3 50.1 3.1* 2.0 3.6* 3.5* 
   0.9 1.4 1.6 1.2 
 4 50.0 2.5* -2.4 6.5* 2.2 
   0.9 1.3 1.3 1.5 

1 54.8 -1.2 -6.3* 4.8* -1.2 
  0.9 1.3 1.4 1.5 

Labor force 
participation 

rate 2 54.5 -0.6 -2.3 -0.2 0.3 
   0.9 1.6 1.8 1.1 
 3 54.0 4.1* 2.9* 4.9* 4.4* 
   0.9 1.4 1.6 1.2 
 4 53.9 3.2* -1.6 7.3* 3.0* 
   0.8 1.3 1.2 1.4 

1 37.9 0.1 -4.3* 5.4* -0.1 
  0.9 1.1 1.4 1.4 

Percent 
working full 

time 2 37.9 0.1 -1.5 1.6 0.4 
   0.8 1.4 1.5 1.1 
 3 37.4 3.3* 2.4 4.1* 3.5* 
   0.9 1.2 1.6 1.1 
 4 36.9 4.0* -0.3 7.3* 4.2* 
   0.9 1.3 1.3 1.4 

1 5.93 -0.13 -0.76* 0.68* -0.23 
  0.10 0.15 0.17 0.18 

Months 
worked in 
past year 2 5.88 -0.23* -0.39* -0.19 -0.15 

   0.11 0.18 0.21 0.14 
 3 5.81 0.31* 0.11 0.46* 0.36* 
   0.11 0.16 0.20 0.14 
 4 5.80 0.42* -0.13 0.92* 0.32 
   0.11 0.18 0.16 0.18 

1 21.9 1.7 -3.5* 10.7* -2.1 
  1.0 1.2 1.6 1.4 
2 22.3 1.2 -3.2* 4.2* 2.3 

Everyone in 
household 
worked in 
past year   1.0 1.5 2.0 1.3 

 3 21.9 4.5* 0.3 8.3* 5.0* 
   1.3 1.6 2.1 1.5 
 4 21.3 5.3* 0.5 11.3* 2.0 
   1.0 1.6 1.5 1.6 

1 24.2 3.2* 7.0* 1.2 0.1 
  1.0 1.6 1.6 1.6 
2 24.6 4.4* 2.9 7.1* 3.9* 

No one in 
household 
worked in 
past year   1.2 1.9 2.1 1.5 

 3 25.1 -0.6 -2.0 1.8 -0.9 
   1.1 1.6 1.8 1.3 
 4 25.5 -1.7 1.3 -2.4 -4.1* 

   1.2 1.9 1.5 1.8 
*p<=.05 
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Table 9: Characteristics by Mode and Number of Visits, 
Waves 1 and 4, LFS 1996-1998 samples 

Standard errors in italics 
Item Visit 1 Visit 2 Visit 3 Visit 4 Phone** Absentee 

Household Characteristics:       
Single Person Household 14.9 16.9 20.6 26.0 24.7 20.8 
 0.2 0.4 0.7 0.9 0.6 2.0 
# Adults 2.55 2.39 2.30 2.09 2.20 2.26 
 0.01 0.01 0.02 0.02 0.01 0.05 
Any children 44.3 44.2 43.5 38.0 38.7 36.5 
 0.3 0.6 0.9 1.2 0.7 2.1 
Any children under age 5 23.1 22.0 21.1 20.2 20.1 18.1 
 0.3 0.5 0.7 0.9 0.5 1.8 
Married 67.7 67.1 62.5 55.8 61.8 66.2 
 0.3 0.5 0.9 1.1 0.6 2.2 
Only Adults 65 and older 16.3 14.1 11.6 11.9 16.7 11.9 
 0.3 0.4 0.6 0.7 0.5 1.5 
Education of head, years 11.89 12.65 13.09 13.03 12.77 13.89 
 0.03 0.05 0.07 0.10 0.06 0.18 
Jewish, head 81.7 92.3 95.3 96.6 94.8 99.6 
 0.3 0.3 0.4 0.4 0.3 0.3 
Immigrant, head 50.3 51.0 50.5 46.6 51.1 44.2 
 0.3 0.5 0.9 1.1 0.7 2.3 
Recent Immigrant, head 8.4 6.9 6.6 5.6 5.8 2.6 
 0.2 0.3 0.5 0.5 0.3 0.8 
Rooms per person 1.25 1.34 1.41 1.52 1.48 1.57 
 0.01 0.01 0.02 0.02 0.01 0.04 
Any household help 12.4 15.4 15.8 15.8 14.8 -- 
 0.2 0.4 0.7 0.9 0.5  
Locality Measures       
Large locality 44.2 53.5 58.8 65.8 52.7 63.1 
 0.4 0.6 1 1.1 0.7 2.3 
Rural locality 3.2 1.7 1.3 0.6 6 4.2 
 0.1 0.1 0.2 0.2 0.3 0.6 
Employment Measures:       
Employment rate 45.8 53.2 57.8 60.2 53.6 60.4 
 0.2 0.4 0.7 0.9 0.6 1.9 
Labor force participation rate 50.9 57.2 61.4 63.6 57.2 62.8 
 0.2 0.4 0.7 0.9 0.5 1.8 
Unemployment rate 8.41 7.05 6.07 5.64 6.17 4.06 
 0.17 0.26 0.4 0.52 0.31 0.86 
Full time employment 33.8 39.3 43.2 45.5 40.6 46.7 
 0.2 0.4 0.7 0.9 0.5 1.9 
Months worked in past year 5.35 6.17 6.67 6.92 6.21 6.5 
 0.03 0.05 0.08 0.1 0.06 0.25 
All adults worked all of past year 16.8 22.6 27 31.7 26.8 31.8 
 0.2 0.4 0.8 1 0.6 2.4 
No adults worked in past year 27 22.6 20 20 25.8 26.3 
 0.3 0.5 0.7 0.9 0.6 2.3 

N* 31831 9298 3221 1843 6411 452 
*N is correct for most variables; N for unemployment rate is 25 percent less, number of rooms is 17 percent less 
and for household help, one percent less, based on all cases. 
** Phone excludes cases from kibbutzim and wave 4 cases from moshavim 
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Table 10: Characteristics by Number of Interviews:  

For Sample Eligible in Four Waves and One or More Interviews, 
Israeli LFS, Panels Drawn 1996-1998 

Standard errors in italics 
Number of Interviews Item Four Three Two One 

Household Measures:     
Single person household 14.4 20.0 26.4 29.0 
 0.2 0.8 1.6 2.2 
Number of Adults 2.56 2.43 2.22 2.24 
 0.01 0.03 0.05 0.07 
Any children 44.4 42.0 39.2 33.2 
 0.3 1.0 1.7 2.4 
Any children under age 5 22.1 21.4 23.0 16.6 
 0.3 0.8 1.3 1.8 
Marriage 69.7 63.3 57.9 49.6 
 0.3 0.9 1.8 2.5 
Only adults 65 or over 16.6 15.4 14.7 11.1 
 0.3 0.7 1.2 1.6 
Education of head, years 12.10 12.23 12.09 11.95 
 0.03 0.08 0.16 0.25 
Jewish, head 86.1 89.6 89.4 93.2 
 0.2 0.6 1.1 1.2 
Immigrant, head 50.6 49.4 46.6 44.3 
 0.3 1.0 1.7 2.4 
Recent immigrant, head 5.0 5.3 5.8 4.4 
 0.1 0.4 0.8 1.1 
Rooms per person 1.30 1.39 1.46 1.52 
 0.01 0.17 0.03 0.05 
Any household help 14.7 13.4 10.9 9.0 

 0.2 0.6 0.9 1.5 
Locality Measures:     
Large locality  45.3 51.8 47.9 55.9 
 0.3 1.0 1.9 2.7 
Rural locality 5.0 4.3 3.7 2.8 
 0.2 0.4 0.7 0.9 
Employment Measures:     
Employment rate 48.0 49.4 49.1 48.7 

 0.2 0.7 1.4 2.2 
Labor force participation rate 51.6 53.7 53.7 54.3 
 0.2 0.7 1.3 2.2 
Unemployment rate 8.44 9.56 9.85 10.0 
 0.16 0.47 0.99 1.59 
Full-time employment 35.6 37.7 37.8 38.3 
 0.2 0.7 1.26 2.1 
Months worked in past year 5.61 5.77 5.76 5.63 
 .03 0.08 0.16 0.25 
All adults worked all of past 
year 18.6 22.0 23.9 24.6 

 0.2 0.8 1.4 2.3 
No adults worked in past year 25.6 25.8 29.5 29.7 
 0.3 0.8 1.6 2.5 
N* 20560 2346 776 394 
*Sample size for unemployment rate is approximately 80 percent of N; samples for selected 
other measures are also slightly smaller due to missing data. 
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Table 11: Characteristics by Number of Refusals: Sample with  
At Least One Interview and Four Waves with an Interview or Refusal,  

Israeli LFS, Panels Drawn 1996-1998 
Standard errors in italics 

Number of Investigations with Refusals 
Item Never refused One refusal Two or Three 

refusals 
Household Measures:    
Single person household 14.4 17.1 20.1 
 0.2 1.3 2.3 
Number of Adults 2.56 2.53 2.51 
 0.01 0.05 0.08 
Any children 44.4 42.2 42.6 
 0.3 1.9 2.7 
Any children under age 5 22.1 19.8 20.6 
 0.3 1.4 2.3 
Marriage 69.7 68.5 64.7 
 0.3 1.7 2.5 
Only adults 65 or over 16.6 19.1 15.4 
 0.3 1.5 1.9 
Education of head, years 12.10 12.04 11.63 
 0.03 0.13 0.26 
Jewish, head 86.1 93.6 94.5 
 0.2 1.0 1.2 
Immigrant, head 50.6 51.8 47.7 
 0.3 1.8 3.0 
Recent immigrant, head 5.0 3.1 3.3 
 0.1 0.6 1.0 
Rooms per person 1.30 1.34 1.38 
 0.01 0.03 0.05 
Any household help 14.7 12.0 7.9 

 0.2 1.1 1.4 
Locality Measures:    
Large locality  45.3 57.2 56.0 
 0.3 1.9 2.5 
Rural locality 5.0 4.9 4.9 
 0.2 0.8 1.3 
Employment Measures:    
Employment rate 48.0 45.0 44.0 

 0.2 1.2 2.1 
Labor force participation rate 51.6 49.3 48.3 
 0.2 1.3 2.1 
Unemployment rate 8.44 8.81 9.10 
 0.16 0.75 1.38 
Full-time employment 35.6 33.2 32.3 
 0.2 1.1 1.9 
Months worked in past year 5.61 5.22 5.13 
 .03 0.14 0.25 
All adults worked all of past year 18.6 16.4 16.7 
 0.2 1.2 2.0 
No adults worked in past year 25.6 28.0 31.7 
 0.3 1.6 2.5 
N* 20560 689 309 
* Sample size for unemployment rate is approximately 80 percent of N; samples for selected 
other measures are also slightly smaller due to missing data. 
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Table 12: Characteristics by Number of Noncontacts:  Sample with 

At Least One Interview and Four Waves with Interview or Noncontact,  
Israeli LFS, Panels Drawn 1996-1998 

Standard errors in italics 
Number of Investigations without Contact 

Item Always 
contacted 

One 
noncontact 

Two or Three 
noncontacts 

Household Characteristics:    
Single person household 14.4 28.3 50.3 
 0.2 1.7 3.8 
Number of Adults 2.56 2.06 1.63 
 0.01 0.04 0.07 
Any children 44.4 34.3 19.6 
 0.3 1.7 3.3 
Any children under age 5 22.1 20.2 13.0 
 0.3 1.4 2.7 
Marriage 69.7 55.0 33.8 
 0.3 1.6 3.7 
Only adults 65 or over 16.6 15.1 18.2 
 0.3 1.2 3.2 
Education of head, years 12.10 12.62 12.98 
 0.03 0.18 0.40 
Jewish, head 86.1 89.1 89.2 
 0.2 1.1 2.7 
Immigrant, head 50.6 46.7 45.9 
 0.2 1.9 3.9 
Recent immigrant, head 5.0 4.7 9.5 
 0.1 0.7 2.2 
Rooms per person 1.30 1.58 1.83 
 0.01 0.03 0.09 
Any household help 14.7 13.3 11.9 

 0.2 1.0 2.4 
Locality Measures:    
Large locality  45.3 55.1 46.6 
 0.3 1.8 4.0 
Rural locality 5.0 2.0 0.0 
 0.2 0.5 -- 
Employment Measures:    
Employment rate 48.0 53.6 50.7 

 0.2 1.4 3.5 
Labor force participation rate 51.6 57.8 55.2 
 0.2 1.4 3.5 
Unemployment rate 8.44 8.92 9.08 
 0.16 0.81 2.33 
Full-time employment 35.6 41.6 40.5 
 0.2 1.3 3.2 
Months worked in past year 5.61 6.29 6.01 
 .03 0.16 0.40 
All adults worked all of past year 18.6 29.9 31.1 
 0.2 1.5 3.3 
No adults worked in past year 25.6 26.4 34.8 
 0.3 1.5 3.8 
N* 20560 753 148 
* Sample size for unemployment rate is approximately 80 percent of N; samples for selected 
other measures are also slightly smaller due to missing data. 
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Table 13: Employment Measures by Number of Interviews in Other Waves,  
For Households Eligible in Four Waves, Israeli LFS, Panels Drawn 1996-1998 

Standard errors in italics 

Item and Wave Always 
Interviewed 

Three 
Interviews 

One or Two 
Interviews 

Employment rate:    
 Wave 1 48.8 50.8 54.0 
  0.2 1.02 1.7 
 Wave 2 48.2 50.7 52.7 
  0.3 0.8 1.9 
 Wave 3 47.4 49.4 47.7 
  0.3 0.9 2.0 
 Wave 4 47.5 46.5 41.8 
 0.3 0.9 1.7 
 N*  20560 1759 487 
    
Labor force participation rate:    
 Wave 1 52.4 55.0 59.2 
  0.3 1.0 1.7 
 Wave 2 51.8 55.1 56.0 
  0.3 0.8 1.9 
 Wave 3 51.1 53.5 52.9 
  0.3 1.0 1.9 
 Wave 4 51.1 50.9 47.1 
 0.3 0.5 1.8 
 N*  20560 1759 487 
     
Unemployment rate:    
 Wave 1 7.06 8.15 8.67 
  0.17 0.67 1.16 
 Wave 2 7.11 8.00 6.25 
  0.17 0.56 1.05 
 Wave 3 7.37 8.23 9.93 
  0.19 0.61 1.47 
 Wave 4 7.26 8.83 11.3 
 0.19 0.74 1.49 
N*  15353 1312 351 
* Number of cases is averaged across waves 
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Table 14: Ratio of Average Estimates for All Eligible Households and for Respondents, 
Israeli LFS, Panels Drawn 1996-1998 

Item Respondent 
Mean 

Imputed Based 
on Wave 

Nonrespondents 
Min Bound Max Bound 

Household Characteristics:     
Single person household 17.6 1.072 1.040 1.109 
     
Number of Adults 2.439 0.993 0.984 0.997 
     
Any children 43.2 0.989 0.974 0.994 
     
Any children under age 5 22.1 0.995 0.983 0.998 
     
Marriage 66.1 0.986 0.974 0.993 
     
Only adults 65 or over 15.5 0.987 0.983 0.999 
     
Education of head, years 12.30 1.001 0.999 1.005 
     
Jewish, head 87.3 1.003 1.000 1.007 
     
Immigrant, head 50.0 0.995 0.993 0.998 
     
Recent immigrant, head 7.2 1.007 0.983 1.016 
     
Rooms per person 1.317 1.009 1.004 1.019 
     
Any household help 13.4 0.984 0.976 0.996 

     
Employment Measures:     
Employment rate 50.4 1.001 0.996 1.005 

     
Labor force participation rate 54.3 1.002 0.997 1.004 
     
Full-time employment 37.5 1.004 0.998 1.012 
     
Months worked in past year 5.85 1.001 0.997 1.007 
     
All adults worked all of past year 21.8 1.013 1.000 1.024 
     
No adults worked in past year 24.8 1.005 0.996 1.016 
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Table 15: Logit Model of Probability of Nonresponse on Household 
Characteristics, Locality and Employment, by Wave 

Israeli LFS, Panels Drawn 1996-1998 
Standard errors of odds ratios in parentheses 

 Odds Ratios 
Item Wave 1 Wave 2 Wave 3 Wave 4 

Household Characteristics:     
Number of Adults 0.896* 0.906* 0.857* 0.915* 
 (0.022) (0.023) (0.021) (0.022) 
Any children/100 0.903 0.820* 1.027 0.877* 
 (0.054) (0.052) (0.059) (0.051) 
Marriage/100 0.942 0.701* 0.563* 0.666* 
 (0.057) (0.045) (0.033) (0.039) 
Only adults 65 or over/100 0.816* 0.507* 0.555* 0.519* 
 (0.071) (0.050) (0.050) (0.049) 
Education of head, years 0.995 0.995 1.001 1.001 
 (0.006) (0.007) (0.006) (0.006) 
Jewish, head/100 1.099 1.034 1.383* 1.505* 
 (0.095) (0.096) (0.125) (0.142) 
Recent immigrant, head/100 0.739* 1.026 1.349* 0.897 
 (0.077) (0.102) (0.112) (0.088) 
Locality Measures:     
Large locality/100 1.130* 1.216* 1.125* 1.190* 
 (0.061) (0.071) (0.058) (0.633) 
Rural locality/100 0.446* 0.830 0.677* 0.483* 

 (0.064) (0.107) (0.081) (0.068) 
Employment Measures:     
Employment rate 0.844 0.656* 0.900 0.701* 

 (0.096) (0.080) (0.095) (0.079) 
Full-time employment 1.186 1.339* 1.289* 1.662* 
 (0.135) (0.165) (0.133) (0.186) 
     
Area under ROC curve 0.572 0.603 0.635 0.619 
Log-likelihood -6456.7 -5777.6 -6837.1 -6550.2 
N 28646 29221 29774 29785 
*p<=.05 for test of coefficient equal to zero (equivalent to test of odds ratio equal to one) 



Wissoker and Nirel 
 

 

 
Type I: Single person, employed full time, Jewish, not a recent immigrant, 12.2 years 
education living in a large locality. 
Type II: Three non-employed adults over 65, no children, head is married, recent immigrant, 
not Jewish, living in a rural locality. 
 
 

Table 17: WNR as Compared with Respondents Based on Several Analyses 
 Predicted WNR Effort Analysis Cross-wave 

Single person households Higher Higher Higher 
Number of adults Lower Lower Lower 
Children present Lower Lower Lower 
Married Lower Lower Lower 
Only adults over 65 Lower in ¾ waves Lower Lower 
Jewish head Higher in ¾ waves Higher Higher 
Recent Immigrant Mixed Lower Mixed 
Household Help Lower Higher Lower 
Labor Force Participation rate Higher 2/4 waves Higher Slightly higher 
Employment Rate Higher 2/4 waves Higher Flat 
Full-time employment rate Higher 2/4 waves Higher Slightly Higher 
 

Table 16: Probability of Nonresponse for those Most Likely and Least Likely to 
Respond, by Wave: Israeli LSF, Panels Drawn 1996-1998 
Item Wave 1 Wave 2 Wave 3 Wave 4 

Type I: Nonresponder 0.089 0.088 0.130 0.124 
     
Type II: Responder 0.022 0.016 0.017 0.008 
     


