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ANALYSES OF THE 1985 CONTINUING SURVEY
OF FOOD INTAKES BY INDIVIDUALS

Volume II
Estimating the Effects of the WIC and
Food Stamp Programs on Dietary Intake
by Women and Young Children,
Using FNS's Wave-1 Analysis File

EXECUTIVE SUMMARY

1. The Problem of Sample Selection Bias

A common problem in evaluations of nonexperimental social welfare
programs is that the persons who participate in a program may differ
systematically from eligible nonparticipants in unobservable ways that are
correlated with measures of the program’s effectiveness. For example, a job
training program may attract participants who are more motivated to achieve
success in the labor market than are eligible nonparticipants. Similarly, a
food assistance program may attract participants who are more (or less) aware
of nutritional requirements than are eligible nonparticipants. If these
differences are not controlled for, an evaluation may fail to disentangle the
program’s true impact on an outcome measure from the effects of the unobserv-
able differences between participants and eligible nonparticipants and the
resultant estimates of the program’'s impact may be biased. This is referred
to as "sample selection bias."

2. Development of Appropriate Econometric Software

Many econometric software packages permit an analyst to control for
unobservable differences between program participants and eligible nonpartic-
ipants in estimating the impact of a single program on an outcome measure of
interest. These packages have been used in a number of evaluations of FNS
programs.

Several segments of the low-income population are potentially eligible
to participate in more than one FNS program. For example, a lactating mother
in a low-income household may be eligible for both WIC and food stamp
benefits. The existing econometric software packages are generally not well-
suited to evaluations of the impacts of .two or more interacting assistance
programs. Their use in this context typically entails the assumption that
decisions regarding participation in the various assistance programs are made
independently of each other (e.g., the lactating mother’'s food stamp partici-
pation decision is made independently of her WIC participation decision).

FNS was concerned that the assumption of independent participation
decisions is often inappropriate with respect to food assistance programs.
Accordingly, it sponsored an enhancement in the existing LIMDEP'® econometric
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software package so that it could be used to obtain selection-bias-free
estimates of the impacts of any two food assistance programs without the
unrealistic assumption that the participation decisions are made indepen-
dently. On this project, we used the new software to obtain estimates of the
effects of participation in the WIC and food stamp programs on dietary intake
by women and young children.

3. The Data Source for this Study

The 1985 Continuing Survey of Food Intakes by Individuals (CSFII) was a
six-wave longitudinal survey of women ages 19 to 50 years and their children
ages 1 to 5 years. Each wave of the survey obtained complete dietary recall
data from the respondents for the previous day. Under a previous contract
with MPR, FNS sponsored the merging and reweighting of wave-1 data for the
core and low-income samples of the 1985 CSFII. The resultant data file
provides more observations on the low-income women and children who are
served by FNS' food assistance programs than are available in the separate
files for the two samples.

From the CSFII merged data file, we extracted data on 818 WIC-eligible
children ages 1 to 4 years and 381 WIC-eligible women ages 19 to SO years.
Most, but not all, of these persons resided in households that were eligible
to receive food stamp benefits. We stored the extracted data for women and
children in separate files, which were the basis for our empirical analysis
of WIC and food stamp impacts on dietary intake.

4, Estimation Results

This study examined the effects of participation in the WIC and food
stamp programs on the intake of 16 nutrients, on the intake of cholesterol,
and on the proportion of total food energy supplied by each of the three
macronutrients: protein, fat, and carbohydrate. This executive summary
highlights our findings for the 16 nutrients. These results were generated
by ordinary least-squares (OLS) regression and by the new LIMDEP™® routine
for estimating the impacts of two programs while controlling for selection
bias. OLS regression entails no control for sample selection bias.

Results for Young Children. For WIC-eligible children, the OLS
regression estimates and the selection-bias adjusted estimates of WIC impacts
on dietary intake are positive and statistically significant for approxi-~
mately half of the 16 nutrients. For all but one of the remaining nutrients,
both sets of estimates are not significantly different from zero. Thus, our
conclusions regarding the qualitative effects of the WIC program on the diets
of children are virtually identical for the two sets of estimates. However,
many of the bias-corrected estimates are much larger in size than the
corresponding OLS estimates. For most nutrients, the bias-corrected
estimates are positive and larger than the OLS estimates, but for several
nutrients they are negative and larger in absolute wvalue than the OLS
estimates.

iv
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The estimates of food stamp impacts on dietary intake by children are
more ambiguous. The OLS estimates of food stamp impacts are positive and
statistically significant for 7 of the 16 nutrients, whereas the bias-
corrected estimates are positive and significant for only one of those
nutrients and are statistically insignificant for the other 15. The two sets
of estimates support very different conclusions regarding the qualitative
effects of food stamps on dietary intake by children. However, there is
little quantitative difference between them for the 7 nutrients for which the
OLS estimates are statistically significant. The critical distinction
between the two sets of estimates for those nutrients is that the bias-
corrected estimates have larger standard errors (i.e., are less precise).
This indicates that a larger sample may be required in order to obtain
estimates of food stamp impacts that are both statistically significant and
free of selection bias. For several of the 9 nutrients for which the OLS
estimates are statistically insignificant, the corresponding selection-bias-
corrected estimates are negative in sign, large in absolute value, and close
to being statistically significant. With a larger sample, the latter
estimates might be significant; if so, they would constitute a clear qualita-
tive distinction between the two sets of estimation results.

Results for Women. For women, both the bias-corrected results and the
uncorrected results show very few statistically significant estimates of WIC
and food stamp impacts on dietary intake. We believe that the small number
of observations in our extract file for women, along with difficulties that
we experienced in modeling categorical WIC eligibility for women, contributed
to the absence of significant estimates of program impacts. Two patterns in
the quantitative estimates of WIC and food stamp impacts are worthy of note.
First, the bias-corrected estimates of food stamp impacts on intake of the 16
selected nutrients are generally negative and often are quite large in
absolute value, whereas the OLS estimates are generally positive and much
smaller in absolute wvalue. Second, both the bias-corrected and the
uncorrected estimates of WIC impacts are generally positive in sign and the
quantitative differences between them are not as large as those between the
two sets of food stamp impact estimates.

These admittedly imprecise estimation results indicate & need for
continued research, based on larger samples, on the influence of selection
bias on estimates of WIC and, especially, food stamp impacts on the dietary
intake of women.

5. Final Observations

Due to the small number of cases in our analysis files and the newness
of our econometric software, we recommend that all of the estimation results
presented in this report be regarded as exploratory in nature. The lack of
statistical precision in most of our program impact estimates--especially the
bias-corrected estimates--indicates a need for larger sample sizes, more
reliable measures of dietary intake (e.g.,the average daily intake of each
sample member, computed on the basis of multiple days of intake data), and
greater attention to the modeling of program eligibility. The soon-to-be-
released data files for the 1987-88 Nationwide Food Consumption Survey and,
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to a lesser extent, the existing multiwave files for the 1985 CSFII, should
provide opportunities for improvements in some or all of these areas.
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PREFACE

This two-volume report presents findings from an analysis of data on
women and children from the 1985 panel of the Continuing Survey of Food
Intakes by Individuals (CSFII). This research was conducted by Mathematica
Policy Research for the Food and Nutrition Service of the U.S. Department of
Agriculture under contracts 53-3198-6-4) (TO 7), 53-3198-7-31, and 53-3198-
8-95 (TO 4).

The research described in the two volumes of this report was conducted
in two distinct phases. In Phase 1, we used data from the first of six
waves of interviews conducted with respondents to the 1985 CSFII to estimate
the effects of the WIC and Food Stamp programs on dietary intake by women
and young children. Each wave of the survey obtained data on dietary intake
over a 24-hour period. 1In Phase 2, we used four days of CSFII data on the
same two demographic groups to estimate usual dietary intake, to assess the
adequacy of diets, and to estimate the effects of the WIC and Food Stamp
programs on dietary intake and household food expenditures.

We used essentially the same models in both phases of our analysis to
estimate WIC and Food Stamp effects on dietary intake. Because they are
based upon data for four days rather than one day, the Phase-2 estimates
supercede the Phase-l estimates. Volume I of this report presents findings
from all components of the Phase-2 analysis, as well as a summary of
findings from the Phase-1 analysis and a comparison of those findings with
the corresponding findings from the Phase-2 analysis. That summary and

:J'l[g n:n.“'dn neaLfialnnk '“l '“_ e sl Dlhacaea 1 amaleata L.
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I. OBJECTIVES AND OVERVIEW OF THE STUDY

This report presents findings from an econometric analysis of the
effects of participation in the WIC and food stamp programs on the dietary
intake of women ages 19 to 50 years and children ages 1 to 4 years. The
study’'s primary objective was to determine whether these food assistance
programs improve the quality of the diets of persons in the two target
demographic groups who participate in them. Secondary objectives were to
assess the importance of the interaction of the two programs on dietary
intake and to control for the jointness of WIC and food stamp participation
decisions in correcting for potential biases in program impact estimates that
arise from the self-selection of eligibles into the programs.

The study is innovative in two respects. First, it is based upon a
unique data file that MPR constructed for FNS under a previous contract.
This file contains merged and reweighted wave-1 data for the core and low-
income samples of the 1985 Continuing Survey of Food Intakes by Individuals
(CSFII). The combined samples provide more observations on persons in low-
income households than are available in the low-income sample alone and,
hence, permit more precise estimates of FNS program impacts to be obtained.
Second, in controlling for potential selection bias in estimates of program
impacts on dietary intake, the study’'s estimation procedure allows for
jointness in the food stamp and WIC participation decisions. While this is
not the first program evaluation to deal Qith selection bias in this manner,
the estimation approach represents the state of the art in selection bias

control.
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The results of the study can be summarized briefly. For young
children, both the bias-corrected results and the uncorrected results show
that participation in the WIC program has positive and significant effects on
roughly half of the nutrients examined in this study. The food stamp results
for children are more ambiguous. The uncorrected results show positive and
significant food stamp effects on a number of nutrients, while the bias-
corrected results show a significant and positive effect on just one
nutrient. Further investigation reveals that the disparity in the two sets
of food stamp estimates is not so great as it initially appears. Most of the
bias-corrected estimates have positive signs and are roughly equal in
magnitude to the uncorrected results. However, the standard errors for the
corrected estimates are roughly twice as large as those for the uncor-rected
estimates, thus resulting in a loss of statistical significance. With a
larger sample or with additional days of intake data for the cases in the
existing sample, we would expect to obtain more statistically significant
bias-corrected estimates of food stamp impacts.

For women, both the bias-corrected results and the uncorrected results
show very few statistically significant estimates of WIC and food stamp
impacts on dietary intake. We believe that our small sample of women and the
difficulties that we experienced in modeling WIC eligibility contributed to
the absence of significant estimates of program impacts. Setting aside the
question of statistical significance, it is notable that the bias-corrected
estimates of food stamp impacts generally are negative and often are quite
large in absolute value, whereas the uncorrected estimates are generally
positive and much smaller in absolute value. The differences between the

bias-corrected and the uncorrected estimates of WIC effects are not so large.
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Thus, our admittedly imprecise results suggest that selection bias should not
be ignored in estimating food stamp impacts on the dietary intake of women.

We recommend that FNS view these findings as being preliminary in
nature. Estimates based upon a single day of dietary intake data, as is the
case with the estimates presented in this report, are inherently less precise
than estimates based upon multiple days of data. A four-day 1985 CSFII
analysis file will shortly be available. Despite providing smaller samples
of women and children, we believe that it will permit analysts to obtain more
precise estimates of program impacts than is possible with the one-day file
that was the basis for this study. Also, the 1987-83”_Natiopwi§e_ Food
Consumption Survey may provide larger samples offﬁom;n and children as well
as multiple days of intake data. FNS should also be aware that the
econometric software that we used to control for selection bias was newly
developed for this study. We need to learn more about its limitations and
how it operates before we can have full confidence in the estimates that it
generates.

The remainder of this report consists of three chapters. Chapter II
presents an econometric model of program impacts on dietary intake and
discusses the problem of selection bias. Chapter III describes the wave-1
CSFII analysis file and the subsamples of program-eligible women and
children. Chapter IV presents the results that we obtained from estimating

the dietary intake model on the CSFII data for women and children.
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II. A MODEL OF PROGRAM IMPACTS ON DIETARY INTAKE

If the WIC and food stamp programs were run as classical experiments,
with the random assignment of program eligibles to participation or non-
participation status, then unbiased estimates of program impacts on dietary
intake could be obtained without any econometric modeling. The difference
between the mean dietary intake of & random sample of participants in one of
the programs and the mean intake of a random sample of eligible nonpartici-
pants would be an unbiased estimate of the program's impact.

0f course, the WIC and food stamp programs are not run as classical
experiments and that creates two problems for estimating their impacts on
dietary intake, both of which can be addressed through econometric modeling.
First, the observable characteristics (e.g., height, education, and household
income) of program participants may differ from those of eligible nonpartici-
pants. If those characteristics influence dietary intake, then the differ-
ence in mean dietary intake between participants and eligible nonparticipants
will reflect that influence as well as the actual program impacts. A multi-
variate regression model can be used to control for observable differences
between participants and eligible nonparticipants, thus eliminating this as a
source of bias in program impact estimates.

Second, program participants may differ from eligible nonparticipants in
ways that cannot directly be observed. If those differences influence
dietary intake, then conventional multivariate regression estimates of pro-
gram impacts will be biased because they will reflect both the true effect of
the program and the effects of the unobservable differences between partici-

pants and nonparticipants. For example, if food stamp participants were more
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aware of ‘nutritional requirements than eligible nonparticipants, then we
would expect conventional multivariate regression estimates of food stamp
impacts on dietary intake to be biased. That bias, which is referred to as
*sample selection bias,"” can be controlled for through an extension of the
multivariate regression model of dietary intake. The extension entails the
estimation of a model of program participation by eligible persons or house-
holds. '

The next section of this chapter presents an econometric model of WIC
and food stamp impacts on dietary intake that controls for both observable
and unobservable differences between program participants and eligible non-
participants. Our procedure for estimating this model is the topic of the

final section of this chapter.

A. THE ECONOMETRIC MODEL

The econometric model of program impacts on dietary intake consists of a
dietary intake equation (this equation could be used to explain the in;ake of
any nutrient or other dietary component), two equations that explain partici-
pation in the WIC program, and two analogous equations that explain partici-
pation in the food stamp program. As specified below, the model is general
enough to deal with program participants, eligible non-participants, and
ineligibles. The unit of analysis is assumed to be the individual--a woman
or child in a low-income household.

The full econometric model is as follows:
(1) Nii = Xjap + briWIC{ + byoFS; + bi3(WIC ;*FSj) + ey

(2a) WIC; = 1 if eligible for WIC and Zyjcy + uyi > 0
= 0 if eligible for WIC and ZyjcCy + uyi < O

6
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(2b) WIC; = 0 if ineligible for WIC

(3a) FSj; = 1 if eligible for food stamps and Zgjcg + ugj > 0

= 0 if eligible for food stamps and Zgjcg + ug; <0
(3b) FSj; = 0 if ineligible for food stamps

where Nyj is the intake of nutrient k by individual i; X is a vector of
variables influencing dietary intake; WIC is a binary variable denoting
participation in the WIC program (l=participant, O=-nonparticipant); FS is a
binary variable denoting participation in the food stamp program (l=partici-
pant, O=nonparticipant); WIC*FS is an interaction term that identifies
participants in both programs; 2,, and 2§ are vectors of wvariables that
influence decisions to participate in the WIC and food stamp programs,
respectively; and ek, w,, and ugf are random disturbance terms. The other
terms are individual parameters or vectors of parameters to be estimated.
Equation (1), the dietary intake equation, is to be estimated on all of
the selected cases (women or children) from low-income households, regardless
of their program participation status. The assumptions regarding the

disturbance term in that equation are:
exi ~ N(0, sp?)

WIC; and FS; are defined for all of the selected cases, but the WIC
participation equation is to be estimated on the subsample of WIC-eligible
cases and the food stamp participation equation is to be estimated on the
subsample of food-stamp-eligible cases. For those cases, the assumptions
regarding the disturbance terms in equations (2a) and (3a), respectively,

are:
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Ui ~ N(O, 1)
ugg ~ N(O, 1)

For WIC-eligible cases, we make an additional assumption regarding the
covariance of the disturbance terms in the dietary intake equation and the
WIC participation equation: cov(epj, Uyj) = Skw. If these disturbance terms
are correlated, that is, if sp, # 0, then the procedure used to estimate the
dietary intake equation should be one that controls for selection bias
arising from the WIC participation decision. Similarly, for food-stamp-
eligible cases, we assume that cov(eyj, ugfj) = skf. If this covariance is
nonzero, then the procedure used to estimate the dietary intake eguation
should be one that controls for selection bias arising from the food stamp
participation decision.

For cases that are eligible for both WIC and food stamps, we make one
final assumption regarding the disturbance terms in the program participa-
tion equations: cov(uyj, ufj) = Syf. A positive value of this covariance
implies that some of the same unobservable factors that influence the WIC
participation decision also influence the food stamp participation decision,
and the direction of that influence is the same for both programs. If this
covariance is nonzero, then efficient estimation of the participation
equations for the cases eligible for both programs requires that the

equations be estimated jointly.l

lan efficient estimation procedure makes optimal use of the sample
information on the behavior in question. It has a smaller variance than
inefficient procedures and, therefore, is more 1likely to produce
statistically significant estimates.
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B. THE ESTIMATION PROCEDURE

If the disturbance terms in the program participation equations are
correlated with the disturbance terms in the dietary intake equation, then
selection bias is a factor in the estimation of the dietary intake equation.
Under these conditions, ordinary least-squares {OLS) regression estimation of
the intake equation would yield inconsistent estimates of the program impact
parameters: by, by, and by.2

An extension of a two-stage estimation procedure that was first proposed
by Heckman (1979) can be used to control for selection bias and thereby
obtain consistent estimates of the program impact parameters in the dietary
intake equation. The first stage of this procedure entails the computation
of two terms which, in effect, are the components of e} in the dietary intake
equation that are correlated with uy in the WIC participation equation and uf
in the food stamp participation equation.3 These terms are then inserted in
the dietary intake equation as additional explanatory variables to control
for selection bias. The disturbance term in the modified intake equation is
uncorrelated with those in the participation equations. In the second stage
of the procedure, the modified intake equation is estimated using generalized
least-squares regression. Generalized least-squares yields standard errors
for the parameter estimates that are not biased by the heteroskedasticity
that the selection-bias correction procedure introduces into the modified

intake equation.

25 consistent estimation procedure is one which produces estimates that
approach the true value of the parameter being estimated as the sample size increases.

3Heckman (1979) referred to the selection-bias correction terms as
*lambda wvariables."® Following Heckman, we shall refer to the correction
terms for selection bias associated with the WIC and food stamp participation
decisions, respectively, as “lambda-W" and "lambda-F."

9
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Construction of the selection-bias correction terms, lambda-W and
lambda-F, requires the estimation of the WIC and food stamp participation
equations. OLS regression is an inefficient procedure for estimating these
equations because the dependent program participation variables are binary.
Probit analysis is an efficient estimation procedure under these conditionms.
Two variants of probit analysis are required: univariate probit to estimate
independently the participation equations for the two food assistance
programs, and bivariate probit to estimate jointly the participation
equations for individuals who are eligible for both programs. Bivariate
probit generates an estimate of the correlation, syf, between the disturbance
terms in the two participation equations and uses that estimate to produce
efficient estimates of the parameters in the equations. If sy f % 0, univari-
ate probit is not an efficient estimation procedure when applied to data on
persons who are eligible for both programs.

To construct the lambda terms, it is first necessary to:

1. use univariate probit to estimate the WIC participation
equation on all of the sample individuals who are eligible to
participate in WIC

2. use univariate probit to estimate the food stamp participation
equation on all of the sample individuals whose households are
eligible to receive food stamps

3. wuse bivariate probit to jointly estimate the WIC and food stamp
participation equations on the sample individuals who are
eligible to participate in WIC and whose households are
eligible to receive food stamps

Having obtained these estimates, the selection-bias correction terms can be
constructed as follows:

o Lambda-W. Assign lambda-W a value of zero for sample individ-

uals who are not eligible to participate in WIC. Use the

univariate probit coefficients from (1), above, to assign values

10
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to lambda-W for sample individuals who are eligible for WIC
only. Use the bivariate probit estimates of the WIC participa-
tion equation from (3), above, to assign values to lambda-W for
sample individuals who are eligible for both WIC and food
stamps.

o Lambda-F. Assign lambda-F a value of zero for sample individ-

uals whose households are not eligible to receive food stamps.
Use the univariate probit coefficients from (2), above, to
assign values to lambda-F for sample individuals who are not
eligible for WIC, but whose households are eligible to receive
food stamps. Use the bivariate probit estimates of the food
stamp participation equation from (3), above, to assign values
to lambda-F for sample individuals who are eligible for both
food stamps and WIC.

With funding provided by the FNS Microsimulation contract, Professor
William H. Greene of New York University modified his LIMDEP'™® econometrics
software package so that it could be used to carry out this estimation
process. The key aspect of the modification was the addition of the capacity
to assign values to the lambda variables according to the above rules, which
vary wiih a sample case’'s program eligibility status. In LIMDEP'®, most of
Heckman’s two-stage estimation procedure is automated; most notably, the
creation of the lambda variables and their insertion in the dietary intake
equation.

MPR has now used LIMDEP to estimate dual selection models on two
different projects. In the course of estimating those models we identified
several "bugs®" in the program, all of which were subsequently eliminated by
Dr. Greene. To the best of our knowledge, the new estimation procedure now
works as intended. However, as shown in. Chapter IV, the procedure does
generate some estimates of program impacts that are larger than intuition
would lead us to expect. For most such estimates we have been able to obtain
similar results using less sophisticated selection-bias correction procedures

within LIMDEP'D (e.g., a control for selection bias that ignores the correla-
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tion of the disturbance terﬁs in the two program participation equations).
Such confirmation suggests that the unexpected estimates are the result of
data inadequacies (e.g., only one day of intake data, small sample sizes, and
deficiencies in the WIC eligibility variable for women) . 4

Our understanding of the internal working of the LIMDEP'™ dual selection
bias estimation procedure might be enhanced if we could examine and
manipulate the values of the constructed lambda variables. Unfortunately,
the structure of the software does not permit this.

In summary, we believe that the LIMDEP'® dual selection bias estimation
procedure works correctly. As we gain experience using the procedure on a
variety of data sets, we expect that we will develop an understanding of why

anomalous results are occasionally obtained.

4The CSFII analysis file that MPR is constructing for FNS under Task
Order 7 of the Quick Response Studies contract will address several of these
data problems: it will provide four days of intake data and the WIC eligi-
bility variable for women is a more accurate indictor of eligibility than
that which is available in the wave-1 file. Unfortunately, the four-day file
will provide data on fewer cases than does the wave-1 file. The 1987-88 NFCS
may successfully address all of the data problems that we have noted here.
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III. DESCRIPTION OF THE DATA AND DEFINITION OF VARIABLES

This chapter briefly describes the source of the data for this study and
the procedures that we used to select the samples of women and children that
were the basis for our empirical analysis. It also defines the variables
that we included in the empirical specification of the Chapter II econometric
model of dietary intake and program participation and provides basic descrip-

tive statistics on those variables.

A. DATA SOURCE

The source of the data upon which we estimated our model of dietary
intake and program participation is the first wave of the 1985 CSFII. Those
data were collected in the spring of 1985. As previously noted, we created
extract files from a single file containing data for cases in both the core
(i.e., individuals are represented without regard for household income) and
the low-income samples of the survey. Those cases had been reweighted to
correct for the merging of data from the two samples. The reweighted cases
are representative of the population of women ages 19 to 50 and their chil-
dren ages 1 to 5 in the conterminous 48 states.”

Only households containing women ages 19 to 50 were selected into the
CSFII sample. For those households, the wave-1 survey obtained basic demo-
graphic data on all household members, income by source for the previous
month, and data on the household’'s current participation in the food stamp

program. For women ages 19 to 50 and their children ages 1 to 5 who were

members of those households, the survey also obtained data on current

SPraker and Post (1987) describe the merging and reweighting of the
wave-1 data from the 1985 CSFII's core and low-income samples.
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participation in the WIC program and, most importantly, on their intake of

food during the day preceeding the survey.

B. SELECTION OF THE ANALYSIS SAMPLES

The merged wave-1 fille for the 1985 CSFII provides data on 2,570 women
and 1,659 children. From these cases, we selected 458 women and 1,221 chil-
dren who satisfied crude screens for WIC eligibility. Those screens, which
are discussed further in the next chapter, include being a member of a house-
hold whose monthly income does not exceed 185 percent of the poverty level.
We then excluded cases with missing data on any of the variables included in
the empirical model. This left us with analysis samples of 381 women and 818

children.®

C. DESCRIPTION OF THE ANALYTIC VARIABLES

1. Variables Used in the Analysis of Women

Tables III.1 provides the names and definitions of the variables
included in the WIC participation equation (equation 2a) and the food stamp
participation equation (equation 2b) for women. Table III1.2 provides
descriptive statistics on those variables. Note that all of the women in the
analysis sample satisfy our crude screen for WIC eligibility, but some reside
in households with incomes in excess of 130 percent of poverty and, hence,
are ineligible to receive food stamps. The descriptive statistics for the
variables in the food stamp participation equation are based upon the

subsample of food-stamp-eligible women.

6The variables having the most missing data for women were ethnicity,
education, race, and employment status. The wvariables having the most
missing data for children are height, ethnicity, race, and weight.
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Table I1I.3 provides the names and definitions of the variables in the
dietary intake equations for women, while Table III.4 provides descriptive
statistics on those variables. The statistics are based on the full analysis
sample of 381 cases.

Included among the explanatory variables in the dietary intake
equations are the variables LOPOV,..., NMLOINC (see Table III.3). These
variables control for the design of the original core and low-income samples
as well as the design of the merged sample. For each cell defined by these
variables, a different multiplicative factor was used to derive the sample
weights for the merged data file. Because the sample weights already adjust
for differences in dietary intake across these cells, the inclusion of these
variables in the dietary intake equations was not essential. We included
them to ensure that our results would not be biased by sample design effects.
Due to the extreme sensitivity of the bivariete probit procedure that we used
to jointly estimate the WIC and food stamp participation equations, we were
unable to include the sample design variables in the program participation

equations for women.

2., Variables Used in the Analysis of Children

Tables III.5 and III.6, respectively, define the variables in the
program participation equations for children and provide descriptive statis-
tics on those variables. Tables III.7 and III.8 provide analogous informa-
tion for the dietary intake equations. The tables show that we were able to
include the seven sample design variables in the participation equations as
well as the intake equations.

According to our crude WIC eligibility screen, all of the 818 children
in our analysis sample were eligible to receive WIC benefits; however, only
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726 resided in food-stamp-eligible households. Therefore, we estimated the
WIC participation equation on the full analysis sample and the food stamp

participation equation on a 726-case subsample.
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TABLE III.1

NAMES AND DEFINITIONS OF THE VARIABLES IN THE WIC AND
FOOD STAMP PARTICIPATION EQUATIONS FOR WOMEN

Variable

Definition

Dependent Variable

WIC

WIC PARTICIPATION EQUATION

Binary variable indicating whether woman received WIC
benefits last month (l=yes, O=no). Excluded category is
*did not receive WIC benefits."

Explanatory Variables

ONE

SUBURB

NONMETRO

PLTS

NEAST
MIDWEST

HSGRAD
COLLEGE

MALEHEAD

GOODHLTH

WTHT

OWN
NORENT

A constant (value equals 1 for all cases).

Binary variables indicating whether woman resides in a
suburban area or a nonmetropolitan area (l=yes, O=no).
Excluded category is "cent