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I. Introduction 

This paper presents results of two studies con- 

ducted to evaluate the Survey of Income and Pro- 

gram Participation's (SIPP) cross-sectional house- 

hold noninterview adjustment variables. The first 

study evaluates the current noninterview adjust- 

ment procedure. (See Section IV.) Specifically, it 

analyzes the effectiveness of this procedure at 

reducing nonresponse bias. The second study, 

given in section V, examines whether nonresponse 

adjustment by mover/nonmover status reduces 

biases. Before providing the details of the 

studies and their respective results, the paper 

presents an overview of the design and content of 

the SIPP in section II and describes the weighting 

methodology in section Ill. 

II. Design and Content of the SIPP 

The SIPP is a nationally representative survey 

program of the U.S. Bureau of the Census. It 

obtains information about the financial situation 

of persons, families, and households in the nonin- 

stitutionalized population of the United States. 

The information includes data on cash and noncash 

income, e l i g i b i l i t y  and par t i c ipa t ion  in various 

government t ransfer  programs, labor force status, 

assets and l i a b i l i t i e s ,  and many other topics 

(e.g. work history, marital history, educational 

attainment, etc.) 

The SIPP is a continuing survey with new 

national probability samples of households (pan- 

els) introduced each year. For most panels, 

sample households are interviewed every four 

months for about 2~ years (8 interviews). At each 

interview data is collected for the four months 

prior to the interview month. To facilitate field 

and processing operations, each panel is divided 

into four approximately equal subsamples (i.e., 

rotation groups). Only one rotation group is 

interviewed in a given month so that one cycle 

(i.e., wave) of interviewing, in general, requires 

four consecutive months. 

Interviewing for the 1984 and 1985 panels began 

in October 1983 and February 1985, respectively. 

The 1984 panel began with 20,000 occupied and eli- 

gible households. In March 1985 (the middke of 

the f i f t h  in terv iew) ,  17.8% of the e l i g i b l e  sample 

was dropped. The 1985 panel started with about 

17,000. In February 1986 (the second ro ta t ion  of 

wave 4), roughly 15% of the sample was dropped. 

For both panels, sample was dropped due to budget 

constra ints .  

A l l  persons in a sample household at the time 

of the first interview remain eligible for inter- 

viewing even if theymove to new addresses. At 

each interview, information is obtained for each 

person who is 15 or more years old. In adciition, 

persons aged 15 and over who subsequently share 

living quarters with original sample persons 

( ind iv idua ls  who were l i v i ng  in an interviewed 

sample un i t  at the time of the f i r s t  interv iew) 

are interviewed as tong as they reside with an 

o r ig ina l  sample person. Such persons are movers 

into households. Generally, no attempts are made 

to interv iew nonrespondents in subsequent waves. 

(Nelson, e t . a l .  (1985).) 
llI. WeiohtinQ Overview 

The f i na l  SIPP weights include several stages 

to account for  sampling, household nonresponse, 

and coverage errors,  with the intent  of reducing 

the mean square er ror  of estimates. Except for  

the 1984 panel, the cross-sect ional  weighting 

procedure includes an Hispanic adjustment. (U. S. 

Department of Commerce (1988b, 1988c, 1988d).) 

The weighting procedure pa r t i t i ons  interviewed 

and noninterviewed households into weighting 

classes by values of var iables avai lable for  

respondent and nonrespondent households. Separate 

nonresponse adjustment factors are obtained for  

each weighting class by d iv id ing  the weighted 

count of interviewed and noninterviewed households 

by the weighted count of interviewed households. 

(Singh and Petroni (1988).) 

At the time of the first SIPP interview Little 

information is available about the noninterviewed 

households. Therefore, a limited number of vari- 

ables are used to form noninterview classes. (See 

U.S. Department of Commerce (19~b, 198~).) 

The subsequent waves* noninterview adjustments 

are in addi t ion to the Wave 1 noninterview adjust- 

men[. In subsequent waves, addi t ional  information 

obtained on previous wave respondent households is 

avai lab le for  forming weighting classes. This 

information includes: Tenure (owner, renter) ;  

Public housing or rent subsidized (resident of 

publ ic  housing or rec ip ient  of government rent 

subsidies, others);  Type of income (welfare e tc . ,  

others) ;  Household type (female householder with 

own chi ldren under 16 years of age but no husband 

present, householder is 65 years of age or older, 

others);  Assets (bonds e tc . ,  others);  Education 
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level of reference person (less than 8 years, 8-11 

years, 12-15 years, 16 or more years); Race and 

Spanish or ig in  of reference person (non-Spanish 

white, other) ;  and Household size (1, 2, 3, 4 or 

more). The welfare etc. category includes income 

sources such as Federal Supplemental Security 
Income; State Supplemental Securi ty Income; Aid to 

Families with Dependent Children; Women, Infants 

and Children Nu t r i t i on  Program; food stamps; and 

Medicaid. The bonds etc.  category includes house- 

holds in which at least one member possesses at 

least one asset type other than regular/passbook 

savings accounts in a bank, savings and loan or 

credi t  union or NOW, Super NOW or other in terest -  

earning checking accounts. (U.S. Department of 

Commerce (1988c, 1988d).) 

IV. Evaluation of the Nonresponse Adjustment 

Procedure 

A. Why Conduct th is  Evaluation Study? 

In Petroni and King (1988), we assumed that 

the current nonresponse adjustment procedure is 

adequate for Waves 1 and 2, and used the 1984 

panel to evaluate how welt i t  accounts for nonre- 

sponse bias in estimates at Later waves, when the 

nonresponse rates are higher. (By the last wave 

the rate is over 20~.) The study which used SIPP 

f ina l  weights, suggested that monthly household 

cash income categories, metropoli- 

tan/nonmetropolitan status categories, and a fur-  

ther breakdown of the current race and Hispanic 

or ig in  categories be considered to define weight- 

ing classes. However, since f ina l  weights for the 

1985 and la ter  panels, unl ike those for the 1984 

panel, include an Hispanic adjustment, repeating 

the study using 1985 panel data could resul t  in 

d i f fe ren t  conclusions. Hence, the current study 

uses 1985 panel data to re-examine the issue. 

S. The 1985 Panel Evaluation Project 

To evaluate the noninterview adjustment for 

la ter  waves, idea l l y  data for the later  wave's 

noninterviews would be avai lable.  Estimates cal- 

culated with the i r  actual data could then be com- 

pared to the SIPP estimate, in which the i r  data 

are missing. Of course, th is  is impossible since 

by de f i n i t i on  these data are missing. 

To approximate such a comparison, we used 

t - t es t s  to c¢xnpare two sets of second quarter 1985 

estimates of selected socioeconomic characteris- 

t i cs .  The estimates were based on f ina l  weights 

and households in sa;nple at Wave 2 of the 1985 

panel which were not la ter  dropped from sample due 

to budgetary const ra in ts .  One estimate (W2/W2) 

was based on the actual Wave 2 household interview 

status. The other estimate (W2/W6) treated Wave 2 

noninterviewed households and households which 

were interviewed at Wave 2 but not interviewed at 

Wave 6 as noninterviews. (Determination of the 

Wave 6 interview status is described in Petroni 

and King, 1988). We assumed that a household's 

Wave 2 charac ter is t i cs  are s imi lar  to i t s  charac- 

t e r i s t i c s  at Wave 6 to approximate the actual s i t -  

uation at the la ter  wave. 

Variances were calculated using SIPP general- 

ized variance parameters (GVP). GVPs for W2/W2 

estimates were obtained by adjusting the SIPP 1985 

panel Wave 2 GVPs to account for the sample cut. 

GVPs for  W2/W6 estimates were obtained by adjust- 

ing the W2/W2 GVPs to account for the addit ional 

sample toss associated with W2/W6 estimates. Con- 

re la t ion  between the households in common was 

e s t i ~ t e d  to beV7500/~00 ,he~e, ~o~ the three 
ro ta t ions of Wave 2, 7500 and 8400 are respec- 

t i v e l y  the number of Wave 2 households c lass i f ied  

as interviewed at Wave 6 and the nund~er in ter -  

viewed at Wave 2. (Approximately 11,000 house- 

holds were e l i g i b l e  for interview at Wave 2.) 

C. Evaluation of Findings. 

1. Household Level Estimates 

Tables 1 and 2 provide estimates of house- 

holds with cash income; mean and median monthly 

cash income; number of households; and percent of 

persons in households receiving unemployment com- 

pensation, means tested benef i ts,  cash benef i ts,  

and food stamps. 

Table 1 shows W2/W6 median income to be sig- 

n i f i c a n t l y  higher and W2/W6 mean income to be 

higher (although not s t a t i s t i c a l l y )  for t o ta l ,  

White, and Slack; W2/W6 number of households, mean 

income, and median income for wages and salar ies 

to be s i g n i f i c a n t l y  higher; W2/W6 median and mean 

income to be significantly higher for metropolitan 

and large metropolitan areas (i.e., 1,000,000+ 

populat ion);  W21W6 mean and median income to be 

higher (although for most not s i g n i f i c a n t l y )  for 

most of the other character is t ics ;  and W2/W6 num- 

bet of tow income households to be s i g n i f i c a n t l y  

tower and W2/W6 number of high income (2.00 or 

more times tow income) households to be s i g n i f i -  

cant ty higher. These f indings suggest that the 

"type of income" noninterview categories do not 

f u l l y  account for  a t t r i t i o n  of low income house- 

holds. 
Of the s ign i f i can t  income dif ferences, only 

the di f ferences for Stack median income, and 

metropol i tan and large metropolitan areas mean and 

median incomes are deemed important by analysts. 

While the di f ferences in most  W2/W2 and W2/W6 

estimates in th is  table are not ana l y t i ca l l y  

important, they could have implications for ana- 

lyses which compare incomes for d i f fe ren t  sub- 
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populations if the degree of bias differs by sub- 

population. Thus, we may want to consider the use 

of "monthly income amounts" categories. Consider- 

ation would include investigation of the opera- 

tional feasibility of using such categories. 

Overall in table 2 we did not observe any 

systematic pattern of differences between the 

W2/W2 and W2/W6 program participation estimates. 

However, W2/W6 unemployment compensation estimates 

are significantly lower for Blacks, Hispanics, 

male headed non-family households and for house- 

holds residing in large metropolitan areas. These 

differences are also judged important by analysts. 

For other types of program participation esti- 

mates, there are significant differences between 

the two estimates for total households, Hispanic 

households, married couple households, other fam- 

ily households, female-headed non-family house- 

holds and households residing inside and outside 

metropolitan areas. Most of these differences are 

at least marginally important to analysts. 

The W2/W2 and W2/W6 estimates were about the 

same for the majority of the program participation 

estimates. However, about 25% of the differences 

are significant. Statistically, we'd expect only 

10% to be significant if there was no affect. 

Because no systematic patterns of differences 

exist, the results of table 2 don't point to a 

particular problem with estimates of program par- 

ticipation using the current SIPP noninterview 

adjustment procedures. 

2. Person Level Estimates. 

Estimates of number of persons with income; 

mean and median monthly income; persons in house- 

holds; percent in households receiving unemploy- 

ment compensation, means tested benefits, cash 

benefits, noncash benefits, and food stamps; and 

percent of persons in low income (cash only) 

households were also examined. 

The results of these analyses suggest that 

the potential changes to the noninterview cells 

identified above for household estimates may at 

least marginally improve person level estimates. 

D. Conclusion 

Results of this project suggest that research 

be conducted to determine whether inclusion of 

"monthly household income" categories should be 

considered for noninterview adjustment. Use of 

"monthly household income" categories was also 

identified in the similar study conducted on the 

1984 panel. Unlike the 1984 panel study, there is 

not evidence we should consider "metropoli- 

tan/nonmetropolitan" categories or a further 

breakdown of "race and Spanish origin" categories. 

(Petroni and King, 1988). The use of an Hispanic 

adjustment in the 1985 panel may account for these 

differences. 

We intend to extend the current analysis to 

other variables such as education and work dis- 

ability. Additionally, we want to examine whether 

the present nonrespondent adjustment is reducing 

bias. We will do this by Leaving out the nonre- 

sponse adjustment procedure and forming two new 

sets of estimates to correspond to W2/W2 and 

W2/W6. Again t-tests will be used to compare the 

two sets of estimates to W2/W2. 

V. Mobility and Nonresponse Characteristics 

A. Why Assess Mobility and Nonresponse Charac- 

teristics? 

In the SIPP, if an original sample person 

moves during the life of the panel, a field repre- 

sentative attempts to obtain subsequent interviews 

by contacting the individual at his/her new 

address. The exception is, the individual who 

moves more than one hundred miles from a SIPP 

sample PSU and can not be reached by telephone. If 

attempts were not made to follow movers, the SIPP 

would have lost approximately 28 percent of its 

sample by the final wave of the 1984 panel. (See 

U.S. Bureau of the Census 1988a) Such a high rate 

of attrition would result in a serious loss to our 

available sample size for analysis. Unfortu- 

nately, it is impossible to keep all movers in 

sample and, hence, nonresponse results. Our non- 

interview adjustment attempts to con~nsate for 

nonresponse. However, there is some belief that 

bias could be reduced if we specifically adjusted 

for mover nonresponse. (See DeAre, 1990) Hence, 

we are exploring this issue. 

B. The Evaluation Project. 

I. Input File 

The characteristics used in the evaluation 

project were obtained from an extract file of the 

eight 1984 Panel Cross-Sectional wave files. The 

file, not longitudinally edited, contains 

unweighted data for all 15+ original sample per- 

sons and those who subsequently share living quar- 

ters with an original sample person after the 

first interview. Persons dropped in the March 

1985 sample cut are not on the file. 

2. Definitions. 

The following definitions should be intro- 

duced before proceeding. 

a. Respondent - a person completing an 

interview. 

b. Nonrespondent - a person eligible for 

interview, but not completing an interview. 

c. Mover - a person who changed address dur- 

ing the four reference months prior to the current 

interview. A person was not considered a mover 
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unless he/she moved after entering a sample house- 

hold. 

d. Nonmover - a person who did not change 

address during the four reference months prior to 

the current interview. 

Combinations of these definitions, such as a 

respondent nonnK~ver which satisfies both the 

respondent and nonmover definition, are used in 

the following procedure. 

3. Procedure. 

The project was carried out similarly for 

each subsequent interview. Individuals present at 

the particular interview were classified as a 

respondent nonmover, respondent mover, nonrespon- 

dent nonmover or nonrespondent mover based on 

their interview/mover status at that interview. 

(See section B. 2. for definitions. Note that any 

individual entering the sample in the second 

interview was classified as a nonmover.) After 

classifying all individuals, SPSS (the Statistical 

Package for the Social Sciences) was used to 

create the distributions for each classifications 

for a set of characteristics. Chi square tests, 

adjusted to account for the design effect (D.E. = 

3.0), were used to compare the distributions. The 

comparisons were: 

I) Respondent vs. Nonrespondent, 

2) Respondent nonmover vs. Nonrespondent nonmover, 

3) Respondent mover vs. Nonrespondent mover, 

4) Respondent nonmover vs. Respondent mover, and 

5) Nonrespondent nonmover vs. Nonrespondent mover. 

The characteristics of respondent nonmovers 

were from the current interview. Characteristics 

of all other persons were from the interview 

before the most recent move or noninterview. 

C. Evaluation 

We used the results of the comparisons to 

determine whether the distribution of respondent 

movers and nonrespondent movers were significantly 

different from respondent non-movers and nonre- 

spondent non-movers, respectively. In addition, 

we considered whether the distribution of the two 

mover groups were more similar to each other than 

to the distribution of total respondents. We sim- 

ilarly considered the distributions of the two 

non-mover groups. We used results from these 

three analyses to speculate what impact a mover N! 

adjustment would have on the estimates. 

The current evaluation concentrated on two out 

of the seven interviews, the third and the seventh 

interview. Table 3 shows the results of the third 

interview. Superscripts next to characteristics 

indicate which comparisons show significant dif- 

ferences. For example, a superscript of I next to 

a characteristic indicates a significant differ- 

ence between respondents and nonrespondents. 

Charac te r i s t i cs  marked 4 and 5 are ones f o r  

which the d i s t r i b u t i o n s  of mover groups d i f f e r  

from t h e i r  respect ive non-mover groups. For such 

cha rac te r i s t i c s ,  i f  respondent and nonrespondent 

nonmovers are not s i g n i f i c a n t l y  d i f f e r e n t  and 

respondent and nonrespondent movers are not s ig-  

n i f i c a n t l y  d i f f e r e n t  ( i . e .  comparisons 2 and 3), 

gains from a mover nonresponse adjustment are 

expected. However, gains may s t i l l  occur even i f  

comparisons 2 or 5 are s i g n i f i c a n t .  Gains could 

occur in these cases i f  in general for  each sub- 

cha rac te r i s t i c  in the d i s t r i b u t i o n  both the per- 

centage of respondent mover (nonmover) and the 

percentage of nonrespondent mover (nonmover) 

appear to be greater  or tess than the to ta l  

respondent percentage. 

A f te r  comparing resu l ts  from the t h i r d  and 

seventh in terv iews,  i t  appeared that fo r  some 

cha rac te r i s t i cs  a movers adjustment may help es t i -  

mates. Mar i ta l  s ta tus ,  cash benef i ts ,  age, pov- 

er ty ,  tenure, and employment status would gener- 

a l l y  show improvement for  both movers and non- 

movers. For non-cash benef i ts  food stamp estimates 

may improve, but estimates of "o ther"  types of 

benef i ts  may not .  For education, monthly person 

income, and race, i t  is not c lear  whether in gen- 

eral estimates would be improved or hur t .  For 

e t h n i c i t y ,  we feet separat ing movers and non- 

movers would ne i ther  help nor hur t .  

D. Conclusion 

The issue explored here was whether bias could 

be reduced fo r  ce r ta in  charac te r i s t i cs  i f  we sepa- 

ra te l y  adjusted fo r  mover nonresponse. For s ix  

out of the eleven charac te r i s t i cs  that  were 

examined we found evidence that suggested some 

improvement would be possib le.  The resu l ts  given 

here were preliminary with the remaining inter- 

views yet to be analyzed. Future plans include 

looking at the characteristics of movers with 

interviews before and after the move to see how 

movement affects person characteristics. 

VI. Summary 

Further research is suggested by results of both 

studies presented here. Results from the first 

study suggest we further investigate the use of 

"monthly household income" categories as nonre- 

sponse adjustment ce l t s .  Results from the second 

study suggest that  use of a mover/nonmover nonre- 

sponse adjustment may reduce the bias of some 

estimates. For others i t  is not c lear  whether 

overa l l  the adjustment helps or hur ts.  Hence, 

fu r ther  research is needed. 
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u n a e r  18 y e a r s  o~ age 
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Table 3. Comparison for Evaluation of Mover Characteristics 
by Mover and Response Status for Interview 3 

Characteristic 

MARITAL STATUSI,2,3,4,5 
married with spouse 
married no spouse 
widowed 
divorced 
separated 
never married 

EDUCATION 1,2 , 3,4,5 
< 8 years 
9-11 years 
12 years 
13+ years 

CASH BENEFITSI,2,4,5 
received 
not received 

AGEI,2,4,5 

15 to 24 
25 to 34 
35 to 44 
45 to 64 

65+ 
POVERTy1,3,4,5 

<75% 
75 to 99% 
lO0 to 149% 
150 to 249% 
250% + 

TENURE 1,4,5 
owner 
not owner 

EMPLOYMENT STATUS1' 4,5 
with job 
no job 
not in labor force 

NON-CASH BENEFITS2e4,5 
Food Stamps 
Other 
None 

INCOME MONTHLY 4 
< 300 
300 to  599 
600 to  899 
900 to  1199 
1200 to  1599 
1600 to  1999 
2000 to  2999 
3000 to  3999 
4000+ 

RACE 
White 
Black 
Native American 
Asian 

ETHNICITy3,5 
Spanish 
Non-Spanish 

Fotal 
in 
~cope Total 

Respondent 

34116 3129, 
19777 58.5 

177 .5 
2451 7.3 
2367 6.8 
800 2.3 

8544 24.6 
3 4 1 8 3  3 1 3 2 7  

3569 10.7 
5814 16.8 

12377 36.1 
12423 36.3 

3 4 3 7 8  3 1 5 1 2  
2940 8.7 

31438 91.3 
34378 31512 

7885 22.6 
7431 21.6 
5516 16.1 
8640 25.0 
4906 14.6 

34191 31360 
2437 6.9 
1381 4.0 
3202 9.2 
7120 21.0 

20051 58.8 
3 3 5 3 8  3 0 7 3 7  
23938 71.9 
960G 28.6 

34378 31512 
20938 60.9 
1644 4.6 

11796 34.5 
3 4 3 7 8  3 1 5 1 2  

2339 6.8 
2921 8.4 

29118 84.8 
34378 31512 

9438 27.1 
5422 15.8 
4386 12.7 
360( 10.6 
362( 10.6 
247~ 7.3 
3234 9.5 
i14~ 3.4 
I04~ 3.0 

34378 31512 
2983~ 87.0 
364( 10.4 
14~ .4 
75, 2.2 

34378 31512 
1901 i 5.4 

3247~ I 94.6 

Yon- 
~over 

Z9200 
59.5 

.5 
7.6 
6.5 
2.2 

23.7 
29227 

ii.i 
16.8 
36.1 
36.1 

2 9 4 0 5  
8 . 5  

9 1 . 5  
2 9 4 0 5  

2 1 . 3  
20.8 
16.4 
26.2 
15.4 

2 9 2 5 6  
6 . 4  
4 . 0  
9 . 2  

20.8 
59.5 

2 8 6 9 8  
7 4 . 3  
25.7 

29405 
60.5 
4.3 

35.2 
2 9 4 0 5  

6 . 5  
8 . 0  

85.5 
2 9 4 0 5  

26.7 
16.G 
12.6 
10.5 
10.5 
7.3 
9.8 
3.4 
3.~ 

29405 
86.9 
i0.~ 

.4 

5 . t  
I 94.( 

Nonrespondent 

11 "°n- Mover Total Mover 

2~9, 2925 I 2219 1 

3.5 5.0 5.81 
10.5 8.0 6.31 
3.6 3.1 2.2 

36.1 30.1 28.6 
2100 2856 2222 

5.7 7.7 7.8 
17.4 18.9 17.1 
36.8 36.9 36.9 
40.1 36.5 38.2 

2 1 0 7  2 8 6 6  2 2 3 0  
10.8 7.0 5.4 
89.2 93.0 94.6 

2 1 0 7  2 8 6 6  2 2 3 0  
41.3 26.6 23.2 
33.1 21.4 18.3 
12.0 15.7 16.3 
8.9 26.1 29.7 
4 .7 10.2 12.5 

2104 2831 2220 
13.1 9.8 7.5 

4 . 4  4 . 0  2 . 8  
9.5 10.7 9.9 

23.7 18.7 18.2 
49.4 56.9 61.5 

2 0 3 9  2 8 0 1  2 1 8 7  
38.7 65.2 73.4 
61.3 34.8 26.6 

2 1 0 7  2 8 6 6  2 2 3 0  
65.6 61.1 60.6 
9 .G 6.8 4.9 

25.3 32.1 34.4 
2 1 0 7  2 8 6 6  2 2 3 0  
12.1 6.5 3.9 
13.1 9.9 8.7 
74.8 83.6 87.4 

2 1 0 7  2 8 6 6  2 2 3 0  
31.E 31.8 30.5 
13.S 15.0 14.1 
14.C 13.0 12.9 
11.8 9.7 9.6 
ii.( I0.0 10.6 
7.C 6.3 6.7 
6.~ 8.1 8.7 
2.4 3.1 3.1 
i.. c 3.1 3.6 

2 1 0 7  2 8 6 6  2 2 3 0  
88.~ 84.4 84.9 
8.~ 12.8 12.8 
.~ .5 .3 

2.~ 2.2 2.1 
2 1 0 7  2 8 6 6  2 2 3 0  

5.E 6.5 4 .8 
94 .: 93.5 95.2 

Mover 

6O6 
38.9 
1.5 
2.0 

13.8 
6.3 

37.3 
634 

7.3 
25.1 
36.9 
30.8 

636 
12.9 
87.1 

636 
38.5 
32.1 
13.5 
13.5 
2.4 

611 
18.2 
8.2 

13.4 
20.3 
39.9 

614 
35.7 
64.3 

636 
62.7 
13.2 
24.1 

636 
15.6 
14.3 
70.1 

636 
36.0 
18.1 
13.4 
9.9 
8.0 
4.7 
5.8 
3.0 
i.i 

636 
82.9 
13.1 
1.4 
2.7 

636 
12.3 
87.7 

i Distributions of respondents and nonrespondents sign. diff. at 0.i0 level. 
2 Distributions of respondent nonmovers and nonrespondent nonmovers sign. 

diff. 
3 Distributions of respondent movers and nonrespondent movers sign. diff. 
4 Distributions of respondent nonmovers and respondent movers sign. diff. 
5 Distributions of nonrespondent nonmovers and nonrespondent movers sign. 

diff. 
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