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EVALUATION OF THE NUTRITION ASSISTANCE
PROGRAM IN PUERTO RICO

Volume IT
Effects on Food Expenditures and Diet Quality

EXECUTIVE SUMMARY

The primary objective of this evaluation, mandated by Public Law
98-204, is to analyze the effects of the Nutrition Assistance Program (NAP)
on food expenditures and diet quality., NAP replaced the Food Stamp Program
(FSP) in Puerto Rico in 1982. In contrast to the FSP, NAP provides
benefits in the form of checks rather than food coupons and it has more
restricted income eligibility and benefit levels. The effects of NAP's
cash issuance provision were analyzed separately from the effects of NAP's
restrictions on program eligibility and the level of benefits. The
evaluation used two measures of household food expenditures~-total food
expenditure, which includes food used at home and away from home, and the
money value of food used at home-—and several measures of diet quality.
The total food expenditure variable provides the most comprehensive measure
of food expenditures, while the value of food used at home is more
consistent with the nutrition measures, as they 'are based on food used at
home. The analysis using these measures consistently shows that NAP, and
particularly the cash issuance components of NAP, did not lead to major
changes in household food expenditures or diet quality. In particular,
while NAP led to a small reduction in the total food expenditure of
households, the change to cash issuance itself had no effect. Other
measures of household food expenditure and nutrient availability showed
small declines due to NAP and smaller still due to cash issuance. These
changes are not different from zero in a statistical sense.

The NAP Changes

On July 1, 1982, the Commonwealth of Puerto Rico began operating a
cash food assistance program, known as the Nutrition Assistance Program, as
a2 replacement for the existing Food Stamp Program, The FSP had provided
eligible low income individuals and families with assistance since 1974 in
the form of food coupons. This program change was implemented as a result
of the mandate of the Omnibus Budget Reconciliation Act of 1981 (Public Law
97-35) that Puerto Rico's participation in the U.S. Food .Stamp Program be
replaced by an annual $825 million block grant to provide food assistance
for needy persons, and because Puerto Rico subsequently decided to replace
food coupons with direct cash assistance.

The Nutrition Assistance Program differs from the June 1982 Puerto
Rico Food Stamp Program in three important respects: the food coupons have
been replaced by cash benefits; income eligibility limits and benefits have
been reduced to bring program costs into line with the reduced funding



level of the block grant; and the block grant program has been capped at an
annual budget of $825 million.

The Companion Report

The secondary objective of this evaluation is to describe the set-
ting of the switch to NAP in terms of the unique socloeconomic and demo~
graphic environment of Puerto Rico, and to report on the effects of NAP on
program benefits and participation, administrative costs, and fraud and
error. The information requested by Congress on the secondary objective
was provided in an Interim Report on March 1, 1985. That Interim Report
was subsequently reissued as a companion volume to this current report and
retitled Evaluation of the Nutrition Assistance Program in Puerto Rico,
Volume I: Enviromment, Participation, Administrative Costs, and Program
Integrity.

The major findings of Volume I were:

o The Puerto Rico program setting is markedly different
from that of any of the 50 states, and generalizations
from Puerto Rico to any of the 50 states or vice versa
may not hold.

o NAP retargeted benefits to households with less income,
producing a smaller participating population. By
September 1984, participation was down 111,000
households, a decline of 22 percent from June 1982 FSP
levels.

o NAP administrative costs are lower than under the FSP,
largely due to cash issuance which saved about 6 million
dollars.

o NAP also eliminated the potential for trafficking in food

coupons which was reported as a common occurrence under
the FSP.

The Analyses

This analysis of the effects of NAP on food expenditures and diet
quality is based on household food use survey data collected before and
after the introduction of NMAP. The first survey of household food use in
Puerto Rico was conducted in 1977 and the second in 1984. The objectives
of this analysis were achieved through three basic steps!

1. A descriptive examination of the changes from 1977 to
1984 in household food expenditures and diet quality, as
well as changes in potential explanatory factors such as



income and household size. This examination quantified
gross differences and identified factors other than NAP
that might confound the analysis.

A formal statistical analysis that provides estimates of
the effects of NAP on household food expenditures after
controlling for other factors. A second component

estimates the effect of changes in food expenditures on

nutrient availabilty.
3. A simulation analysis that allows the cash issuance

aspect of NAP to be evaluated separately from the
restrictions on eligibility and benefits.

Household Characteristics in 1977 and 1984

In order to make meaningful cross-year comparisons, similar groups
must be defined for 1977 and 1984 that take into account the change in

eligibility requirements under NAP. Participant households in

1977 are

divided into those which would have been eligible under the stricter
requirements of NAP and those that would have been ineligible for NAP

(after adjusting for inflation). In the following discussion,
are for 1977 NAP-eligible participants in the FSP and 1984 NAP
unless clearly indicated otherwise, Note also that all dollar
in constant (1984) dollars, and all changes are in real terms.

comparisons
participants
values are

1977 NAP-Eligible Participants versus 1984 NAP Participants. NAP-

eligible participants were similar in both years; however, there were

important changes over the seven years.

o The average size of participating households declined by

about .5 persons from 1977 to 1984 because of fewer
children per household.

o The components of income changed from 1977 to 1984 for

participating households, but total income, including

program benefits, was unchanged.

- Average weekly income, excluding program benefits, rose

by about $7, a 10 percent increase.

— The average amount of weekly food assistance fell by

approximately $6, a 14 percent decrease.

- Average income plus food benefits was about $110 in

both 1977 and 1984,

All Puertc Rico Households versus NAP-Eligible Participants. Both

the 1977 and the 1984 data indicate that participating households relative
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to all households were poorer and had other characteristics associated with
a lower socloeconomic status,

o Participating households were more likely than all
households in both 1977 and 1984 to be female-headed, to
live in rural or nommetropolitan areas, and to have
household heads who had low educational attainment and
who were unemployed.

o Income of 1977 participants was only 41 percent of the
average for all households. Because of the growth in
real income, that percentage dropped to 38 percent in
1984, It will continue to drop with both inflation and
any growth in real income since the income eligibility
limits under NAP are not indexed.

o Participation in other food assistance programs was
higher for participant households than for all households
in both 1977 and 1984, with the rate of participation
increasing considerably over the period. According to
the 1984 survey data on NAP participants, 49 percent of
households received free schococl lunches, 15 percent
received school breakfasts, and 10 percent received WIC
assistance. :

o The use of supermarkets increased for all households from
1977 to 1984, but the increase in use by participants was
especially large.

-~ 1977 participants used supermarkets for 52 percent and
“mom and pop" stores for 38 percent of their major food
shopping.

— 1984 participants made much greater use of super-
markets, with 72 percent reporting the use of super-—
markets and 18 percent the use of "mom and pop" stores.

— The shift away from "mom and pop" stores to
supermarkets is consistent with the focus group
discussions reported in Volume I that trafficking in
food stamps was prevalent and was largely conducted at
the "mom and pop” stores.
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Overall Changes in Food Expenditures Between 1977 and 1984

Results from the descriptive analysis indicate average food
expenditures declined from 1977 to 1984.

Comparing NAP-eligible participants in 1977 to 1984 NAP

participants, the decline is 6.7 percent for total food
expenditures and 6.0 percent for the money value of food
used at home.

However, total food expenditures fell by 2.4 percent for

all Puerto Rico households, and the average money value
of food used at home fell by 3.3 percent, indicating that
other trends independent of NAP were affecting food
expenditure between 1977 and 1984. Statistical analysis
was needed to disentangle the NAP effects.

There was a shift in the source of food used at home for

NAP-eligible participants between 1977 and 1984, with
declines in purchased food and increases in home-
produced food and food received as a gift or payment.

There was also an increase of $.14 per person per week on

food away from home for NAP-eligihle participants from
1977 to 1984, This increase mirrored a larger shift for
all households.

NAP Effects on Food Expenditures

issuance effect.

In comparison to the formex FSP, NAP was expected to reduce food
expenditures because of the restrictions on eligibility and benefits and
the cash form of issuance, However, trafficking in coupons, which had

occurred under the FSP, was expected to reduce the magnitude of the cash

To the extent that food coupons were easily exchanged for

cash prior to NAP, cash issuance would not represent a major program

change.

o The statistical analysis indicates that NAP resulted in
reductions in total food expenditures of about 2.0
percent and reductions in the money value of food used at
home by about 4.4 percent for participants in the former

FSP,

o Results from the statistical and simulation analyses
provide separate estimates for the impact of cash
issuance and for the restrictions on eligibility and
benefits on FSP participants.
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— The change to cash issuance had no effect on total
weekly food expenditures per person, but resulted in a
70 cent or 2.4 percent decline in the money value of
food used at home,

~ Restrictions on eligibility and benefits caused total
weekly food expenditures per person to fall by about 70
cents or 2.3 percent, and the money value of food used
at home per person to fall by about 60 cents or 2.0
percent. '

Overall Changes in Nutrient Availability Between 1977 and 1984

The examination of the change in nutrient availability between 1977
and 1984 indicated that:

o The quality of the diets of participating households was
generally high in both 1977 and in 1984,

- The average nutritive values of food used at home by
participant households were considerably above the
Recommended Dietary Allowances (RDA).

— For food energy and for 8 of the 11 nutrients examined,
the RDA were met by over 70 percent of the participant
households in both years.

— In terms of the quantity of food used by food group,
the use of fruit and grain products increased while the
use of dairy products fell, with little change in the
quantities used of the other products.

o The quality of the diets of NAP participants in 1984 was
generally equivalent to or better than that of NAP-
eligible participants in 1977. An increase in the
efficiency with which participants purchased nutrients
made the achievement of diet quality possible in the face
of reduced food expenditures.

— There was an increase in nutrient availability per
dollar of food used at home for all nutrients except

for vitamin B;, which fell slightly.

~ The percentage of households satisfying the RDA for
specific nutrients generally increased from 1977 to

1984, The exceptions were riboflavin and vitamin Bja-



NAP Effects on Nutrient Availability

Since nutrient availability was expected to be linked to food
expenditures, any decline in food expenditures because of the switch to NAP
could be expected to result in a reduction in diet quality. However, as
just discussed, because the effects on food expenditures were small, small
effects on nutrient availability were also expected.

o The statistical and simulation analyses of the effects of
NAP indicate a reduction in the availabilty of nutrients
from food used at home. The reductions follow directly
from the earlier findings that expenditures on food used
at home were less under NAP and that food expenditures
are linked to nutrient availability.

- The cash issuance component of NAP increased the
proportion of households failing to achieve the RDA.

" The inciease across food energy and five selected
nutrients ranged from 0.7 percentage polnts for calcium
to 2.5 percentage points for vitamin Bge However, in a
statistical sense these NAP reductions are not
different from zero.

— The restrictions on eligibility and benefits under NAP
also increased the proportion of households failing to
achieve the RDA. The increase ranged from 1.2
percentage points for food energy to 2.4 percentage
points for iron and vitamin B6'

— It is important to note that these results for nutrient
availability consider only food used at home and ignore
food consumed away from home because of data
limitations.

o The finding that NAP resulted in small reductioms in
nutrient availabilty might appear to contradict the
finding from the descriptive analysis that diet quality
generally improved when 1977 NAP-eligible participants
are compared with 1984 NAP participants. Some aspects of
this apparent contradiction remain, but the following
helps reconcile the two:

~ The nutrient availability per dollar spent on food at
home increased from 1977 to 1984, Apparently, Puerto
Rico households started purchasing more nutritious
foods for their food dollar. No direct evidence was
available on whether or not this shift was related to
NAP.
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— The statistical analyses appropriately attempt to
remove the influences of all other factors, such as
increasing educational attainment, and to estimate the
pure effect of the cash issuance and restrictions on
eligibility and benefits components of NAP. 1In
contrast, the comparison of 1977 and 1984 groups in the
descriptive analysis combines NAP effects with all the
other influences.

- All of the changes are small and the expenditure
changes due to cash issuance that underlie the changes
in nutrient availabilty are not significant in a
statistical sense. Hence, the cash issuance effects on
nutrient availability are also not different from zero
in a statistical sense.

Conclusion

In summary, the study shows that providing benefits in the form of
cash rather than coupons in Puerto Rico has had little or no effect on the
food expenditures or quality of diets of households in Puerto Rico.
Restricted eligibility and benefit levels have produced small reductions in
food expenditure and diet quality.
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I. OVERVIEW

This study, mandated by Public Law 98-204, has two objectives. The
primary objective is to analyze the effects of fhe cash food assistance
program in Puerto Rico, known as the Nutrition Assistance Program, on food
expenditures and diet quality. The results of this primary analysis are
presented in this report. The secondary objective is to describe the
environment in which the program was implemented and assess program
pérticipation, administrative costs, and program integrity after more than
two years of program operation. A report on the results of that assessment

was submitted to Congress in March 1985.1’2

A. THE NUTRITION ASSISTANCE PROGRAM

On' July 1, 1982, the Commonwealth of Puerto Rico began operating a
cash food assistance program, known as the Nutrition Assistance Program
(NAP), to replace the existing Food Stamp Program (FSP) which since 1974
had provided eligible low income individuals and families with assistance
in the form of food coupons. This program change was implemented as a
result of two events. The Omnibus Budget Reconciliation Act of 1981
(Public Law 97-35) mandated that Puerto Rico's participation in the U.S.

Food Stamp Program be replaced by an annual $825 million block grant to

1That report is Volume I of this study--Evaluation of the Nutrition
Assistance Program in Puerto Rico: Environment, Participation, Administra-
tive Costs, and Program Integrity.

zAﬁ earlier study, mandated by Public Law 97-253, focused on the
initial implementation of the Nutrition Assistance Program and its early
effects on program participation and costs; a report on the results of the
first study was submitted to Congress in March 1983,
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provide food assistance for needy persons. This was followed by Puerto
Rico's decision to replace food coupons with direct cash assistance.

NAP continued to serve the same program purpose as the FSP:
"To + « . permit low income households to obtain a more nutritious diet
through normal channels of trade by increasing food purchasing power.“1
NAP also continued té use the same basic program structure and retained
most of the operational features of the FSP. However, NAP differs from the
June 1982 Puerto Rico Food Stamp Program in three important respects.2

First, the food coupons have been replaced by cash benefits. This
is a key NAP operational change in terms of the objectives of this evalua-
tion because it changes the form of the benefit issuance: under NAP,
recipients receive monthly benefits in the form of a check rather than as
coupons. Under the former FS5P, each authorized hbusehold was mailed an
authorization to participate (ATP) card each month. Recipients then
exchanged the ATP card for food staﬁps at their local Department of Social
Services office. Under NAP, checks are mailed directly to recipients from
a central processing facility. Like food coupons, the checks are intended
to increase the food purchasing power of recipients. But, unlike food
coupons, NAP checks are freely negotiable for currency.

Second, the switch to NAP included reductions in eligibility limits
and benefit standards in order to¢ bring program costs into line with the

legislatively reduced funding level of the block grant budget.

lpuplic Law 95-113, Food Stamp Act of 1977, Sec. 2.

2The NAP program changes are described in detail in Volume I of the
Evaluation of the Nutrition Assistance Program in Puerto Rico, pp. II-24 to
II-30.




Third, the program has been capped at the block grant level of $825
million. This means that, unlike the FSP, NAP is not indexed for
inflation. The NAP gross income limit for a household of four is 58 000
per year, compared with the limit of $13,260 that would have applied for
the former FSP in November 1984.1 S8imilarly, the NAP maximum benefit for
the same household is $199, compared with the estimated $250 under the
former FSP.? Further, under NAP the benefit amounts may be adjusted up or
down each month by the proportion required to bring aggregate benefits into
line with available funds under the $825 million block grant.

The net impact of the program changes during the first three months
following the implementation of NAP was a reduction of $8.9 million (about
12 percent) in the monthly amount of benmefits distributed. That reduction
can be attributed to specific NAP changes as shown in Table I.1, although

the exact amounts attributed to these changes should be viewed as

1The NAP gross income eligibility limit for a household of four was
fixed at an annual level of $8,000, compared to the June 1982 FSP limit of
$10,985. Subsequent inflation adjustments increased the FSP limit to
$13,260 as of November 1984, Thus, the NAP income eligibility limits in
November 1984 were 40 percent smaller than the limits that would have been
in effect under the former FSP. Proportional changes also occurred in the
¥SP net income limits.

2The NAP maximum benefit for a household of four was set at $199,
which was 90 percent of the Puerto Rico FSP maximum benefit of $221 in June
1982, From June 1982 to November 1984, the FSP maximum benefit for the
continental United States has increased from $233 to $264 for a household
of four, a 13 percent change. Applying the 13 percent increase to the
Puerto Rico amount of $221 produces the estimate of $250. With constant
average income (in nominal terms) and average benefits equal to 80 percent
of the maximum benefit, the 13 percent increase in the maximum benefit

translates into the 16 percent increase in the average benefit used in the
Chapter IV simulations.



approximations as they were not directly obsey.'ved:1 The change in the
maximum benefit under NAP reduced aggregate benefits by approximately $9.2
million. However, the generally positive pro rata adjustment of benefits
(to bring aggregate benefits in line with available funds) offset much of
this reduction ($5.0 million or 55 percent). The final NAP program change
which affected aggregate benefits and accounted for just over half of the
total reduction in the first three months was due to the tighter
restrictions on eligibility. As a result of the changes in NAP eligibility
requirements, benefits were reduced by about 54,7 million. The elimination
of indexing of the maximum benefit had no impact during the first three
months since the first increase under the former FSP would not have
occurred until October 1982,

The elimination of indexing pf the maximum benefit becomes much
more important in later periods in which there would have been adjustments
of FSP benefits for inflation. Table I,1 illustrates changes in NAP
benefits for the last quarter of calendar 1984. 1In this period, about one-
half of the total change in benefits ($11.1 million) is attributed to the
elimination of indexing of the maximum benefit, and essentially all of the
remainder of the reduction is attributed to the more restrictive
eligibility provisions. An increasingly positive pro rata adjustment
completely offset the benefit change due to the reduction in the maximum

benefit under NAP,

lThe procedures and assumptions. underlying Table I.1 are provided
in appendix Table E.l.



TABLE 1.1

ESTIMATED CHANGES IN NAP BENEFITS BY NATURE OF PROGRAM CHANGE,
JULY 1982 TO DECEMBER 1984

Monthly
Amount Total
per Number of Monthly
Household Households Amount
NAP Change From FSP Levels {Dollars) (1,000) ($1,000)
FSP June 1982 146,69 515.4 75,604
NAP July 1982 - September 1982
NAP Change in Maximum Benefit =-20.05 460, 2 -9,227
NAP Pro Rata Adjustment 10.96 460,2 5,044
Elimination of Indexing -0- 460.2 ~D-
of Benefits
Eligibility Provisions ' -85.40 . 55.4 -4,731
Total ' -8,914
NAP October 1984 - December 1984
NAP Change in Maximum Benefit -20.45 402,8 -8,237
NAP Pro Rata Adjustment 20.29 402.8 8,173
Elimination of Indexing -27.45 402,8 -11,057
of Benefits
Eligibility Provisions -112.85 95.0 -10,721

Total -21,842

NOTE: This table appears as appendix Table E.l1 with footnotes appended providing
sources and technical details.,
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B. THE OBJECTIVES OF THIS REPORT

The bill which extended the cash Nutrition Assistance Program in
Puerto Rico (H.R. 4252, later passed as Public Law 98-204) mandated the
current evaluation. As noted, the primary objective of this evaluation is
to determine whether NAP--by replacing food coupons with cash assistance
‘and by restricting eligibility and benefits—-has affected foodlexpenditures
of participating households and the nutritional adequacy of their diets.

The intent of the research is to answer questions such as the
following:

0 What was the change in household food expenditures from

1977 to 1984? How much of that change was due to:

Cash issuance?
Restrictions on eligibility and benefits?

0 What was the change in nutrient availability from 1977
to 1984? How much of that change was due to:

Cash issuance?
Restrictions on eligibility and benefits?

In order to assess whether food expenditures and diet quality were
affected by cash issuance and restrictions on eligibility and benefits,
information is needed on household food expenditures and nutrient availa-
bility before and after the conversion to NAP. These data on food expendi-
tures.and nutrient availability are available from two Puerto Rico house-
hold food consumption surveys. The first was a supplement to the Nation-
wide Food Consumption Survey and was fielded during 1977 when the former
FSP was in effect. The second was a similar survey conducted during 1984,

after Puerto Rico's cash NAP had been operating for over two years.
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Both descriptive and formal statistical approaches are used in the
analysis. Tabular comparisons of the 1977 and 1984 data provide an
estimate of the total differences in food expenditures and nutrient
availability between the two years. Thesge differences are the resuit of
NAP as well as all other influences on food expenditures and nutrient
availability, The limited ability of tabular compérisons (which are
essentially comparisons of average values) to isolate the impact of NAP on
food expenditures and nutrient availability from the confounding effects of
other factors unrelated to NAP, is the reason for the formal statistical
analysis. In the statistical analysis of food expenditures, both program
participation and food expenditures are analyzed, and the resulting
estimates are used to obtain the separate effects of the change from
coupons to cash and the restfictions on eligibility and benefits. The
effects of NAP on the nutritional adequacy of diets a;e obtained from the
statistical estimates of the effect of food assistance benefits on food
expenditures and the effect of food expenditures on nutrient availability.

The results of the ;nalyses of household food expenditures and diet

quality are presented in Chapters IIT and IV respectively,

: C.  THE COMPANION REPORT

The companion report, first submitted to Congress in March 19835,
provides contextual and program information which constitute the background
for this assessment of the impacts of NAP on food expenditures and

nutrition.



Questions on the economic and demographic context examined in the

earlier report include the following:

o -How have population growth, urbanization, and changing
demographic composition affected poverty and hence, the
scale of the food assistance program?

o] How have economic growth and employment, interacting
with the demographic factors, affected poverty and
hence, the scale of the food assistance program?

o What do vital statistics data tell us about trends in
health status in Puerto Rico?

0  What has been the pattern of food consumption in Puerto
- Rico over time, and how does it relate to economic

changes, demographic changes, and food assistance

program changes?
Questions on program participation, administrative costs, and

program integrity examined in the companion report include the following:

o What have been the effects of the switch to NAP on

benefits and participation over the past two years?

What were the earlier effects of the elimination of the

purchase requirement (EPR)?

o How has the composition of participating households
changed in the switch to NAP?

o What were the administrative cost savings generated by
the switch to NAP?

o What was the level of fraud and error in the Puerto
Rico FSP, and what was the change under NAF?

o What was the extent of food stamp trafficking, and how
may that affect the expected impact of cash issuance?
D, THE ORGANIZATION OF THIS REPORT
The organization of this report follows. The data used in the
analysis of the NAP impact on food expenditures and nutrient availability,

together with descriptive information comparing participating as well as _
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all sample households between 1977 and 1984, are presented in Chapter II,
The results of the analysis of the impact of NAP on food expenditures and
on nutrient availability, including estimates of the separate effects of

cash issuance and of restrictions on eligibility and benefits, are

presented in Chapters III and IV respectively.






II. DESCRIPTION OF HOUSEHOLD CHARACTERISTICS IN 1977 AND 1984

The evaluation approach specified by Public Law 98-204 and the

accompanying House Report (Congressional Record, November 15, 1983, H9893)

is a comparison of Puerto Rico households which receive cash food
assistance with Puerto Rico households which receive coupons. Since no
data on food expenditures and ﬁutritional adequacy of diets were available
for households which receive cash food assistance, Congress specified that
data be collected on foqd use by Puerto Rico households which receive cash
benefits under NAP. The survey was fielded in Puerto Rico between July
1984 and December 1984 and is called the 1984 Puerto Rico Household Food
Consumption Survey. This gvaluation is based on data from both the 1984
survey and earlier food use data collected between July 1977 and December
1977 as part of the Puerto Rico Supplement to the Nationwide Food

1
Consumption Survey.

A, DESCRIPTION OF DATA

The 1977 and 1984 survey samples were both representative of the
Island's population. They were also almost identical in terms of the data
collection methodology. Within this basic similarity, the 1984 analysis
sample was somewhat smaller than the 1977 analysis sample (2,423 households
in 1984 versus 2,940 households in 1977). The 1984 sample was also

designed to contain a proportionately greater share of households which

1Data on household food use from the 1977 Puerto Rico survey are
described in USDA/HNIS Preliminary Report No. 9 (1982a).
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participated in the FSP but were ineligible for NAP because of its more

stringent income eligibility limits.,

1. Data on Household Food Use

These twc surveys provide detailed information on household food
use.l Household food use refers to food and beverages (alcoholic and
nonalcoholic) used from household food supplies during the seven days
preceding the interview. Included are: food and beverages consumed at
home; food and beverages carried from the home and eaten elsewhere; food
fed to pets or discarded; and all food brought into the household for
consumption, inecluding any part that was discarded either before or after
preparation. Food purchased with cash, credit, or food stamps and food
that.was home~produced, received as a gift or payment for work, or received
through other programs are all included in the measure of household food
use. Ordinary pet fqod, food given to animals for commercial purposes,
food and beverages given away or sold to persons outside the household, and
food ;nd beverages bought, but not yet consumed, are not included.

It is important td note that household food use is not equivalent
to food intake by individuals in the household. Food intake refers to food
actually eaten and is, in general, subgtantially less than food used. The

difference between the amount of food that disappears from the household

lphe 1977 Puerto Rico survey also included a 24-hour recall of food
intake by individuals. These data are not used in the Puerto Rico
evaluation, since comparable data for 1984 do not exist. Findings from the
individual intake data are presented in USDA/HNIS Preliminary Report No. 12
{1982b).
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food supplies and actual food intake can be attributed to food waste or
loss and to differences in the survey methodologies.

The survey methodology was based on a seven-day recall of food used
from household food supplies. Respondent households had been contacted at
least seven days prior to the actual interview and asked to maintain
records of shopping lists, menus, grocery receipts, prices of food, and
labels that would help them provide information on food use. Trained
interviewers administered the interview in Spanish to ithe person in the
household who had primary respohsibilit_y for meal planning and
preparation. For each food item used from household feod supplies during
the previous seven days, the interviewer recorded the type of food, form
(fresh, canned, or frozen), quantity used, price paid {if appropriate), and
source (purchased, home-produced, or gift or pay). Data were also
collected on the number and type of meals (morning, noon, or evening) eaten
from household food supplies by household members and owthers, on the snacks
and refreshments eaten by guests, and on meals eaten away from home by
household members., In addition to the data on food use, information was

obtained on household characteristics presumed to be related to food use

1The main differences between the survey methodologies for
obtaining data on food use and food intake which could lead to disparities
between the quantity used and the quantity eaten are: (1) the two surveys
usually cover different time periods, with the food intake survey covering
between 1 to 3 days and the food use survey covering a 7-day period; (2)
weekend days, which are relatively high consumption days, are reported less
frequently for the food intake surveys than other days of the week; and (3)
a larger number of meals at home are reported in food use surveys than in
food intake surveys.
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and diet quality--such as participation in the FSP and NAP, participation
in other food assistance programs (School Lunch; School Breakfast; Special
Supplemental Food Program for Women, Infants, and Children (WIC); or
programs for the elderly), household composition, income, education and
employment of the household heads, urbanization, tenancy, and food buying
practices.

Total food expenditures from these surveys are the sum of the money
value of food used at home, the amount spent on meals and snacks away from
home, and the subsidy value of school lunches and school breakfasts. The
money value of food used at home includes the value of food used from
household food supplies by household members, roomers, boarders, employees,
and guests, It is derived from the quantity of the individual food items
used by the household during the seven-day period preceding the
interview. The money value of food used is obtained by multiplying the
quantity (in pounds) of each food item used by its respondent-reported
price per pound. Food not purchased directly by the household (i.e., home-
produced food or food received as a gift or pay) is valued at the average
ptice per pound for that food item that was paid by the survey households
reporting its purchase and use. The total money value of food used at home

is obtained by summing the money values of the individual food items.

2. Data on Household Nutrient Availability

Data on household food energy and nutrient availability are also

calculated from the quantity of each food item used by the household.

Caloric and nutrient contents of each food item are obtained from tables of

I1-4



the nutritive value of foods.l . Total household availability of food emergy
is derived by summing the food'energy of the individual food items used.
The household availabllity of nutrients is obtained in similar fashion by
summing the nutritive values of the individual food items. Nutritive
values pertaiﬁ to the edible portion of the food used from household food
supplies, with some adjustments for vitamin losses during preparation.

A crucial feature of both the 1977 and 1984 surveys is that
household nutrient availability data are based on food used from household
food supplies. This point has two important implications. First, just as
food used exceeds food intake, nutrient availability overstates nutrient
intake .2 Second, nutritive values are not available for food eaten away
from home. Thus, in the evaluvation of NAP, it is important to make an
adjustment for meals eaten-away from home (or the proportion of total food
use accounted for by food away from home) if the proportion of meals eaten
away from home differed between the two years, Otherwise, if the number of
meals away from home (for whiéh no nutrient data are available) were

greater in 1984 than in 1977, then NAP would appear to' have reduced the

1The sources for the mutritive values are B. Watt, and A, Merrill
"Composition of Foods . . . Raw, Processed, Prepared, U.S. Department of
Agriculture, Agricultural Handbook 8 (revised), 1963; the supplements to
the Agricultural Handbook (8-1, 1976; 8-2, 1977; and 8-3, 1978); and M.L.
Orr, "Pantothenic Acid, Vitamin By apd Vitamin Bjp in Foods,” U.S. Depart-
ment of Agriculture, Home Economic Research Report No. 36, 1969, Some
values from these reports were revised by the Nutrient Data Research Branch
of HNIS to reflect the current state of knowledge on nutritive values.

21n addition, neither nutrient availability nor nutrient intake are
synonymous with nutritional status, since nutritional status depends not
only on what is eaten but also on how the food is digested, metabolized,
stored in the body, and excreted (Kemnedy, 1983).
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availability of nutrients to recipients regardless of whether any change

occurred in the nutritive value of food used at home.

3. Measures of Household Composition

A consistent finding of previous research based on food use data
similar to the data analyzed for this evaluation is that household size and
composition have important effects on food expenditures and nutrient
availability. Larger households and households with certain types of
members (e.g., teenaged males) have been found to consume greater
gquantities of food, resulting in higher food expenditures and greater
nutrient availability than is found for households of other sizes and/or
composition. Three basic measures of household composition are used in

research on food use data:

1. Household size
2, Household size in adult-male—equivalent persons

3. Household size in equivalent nutrition units

The first measure of composition——household size--is simply the
number of persons in the household and is the easiest measure to use in
analyses of food expenditures and nutfient availability. It is typically
adjusted to 21—ﬁea1—at—home equivalent persons to account for differences
in the number of meals eaten at home (21 meals-at-home in a week equals one
person). One problem with household size and household size in 2l-meal-at-
home persons is that all household members are treated identically and
thus, the age and sex of the household members are assumed unrelated to the
amount ofkfood use. This assumption is questionable since it is likely

that variations in either food expenditures or nutrient availability can be
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attributed in part to the aée and sex, as well as the number, of household
members. For example, a household consisting of a woman and two children
has different nutritional requirements (and hence, is likely to have
different food expenditures) than a household of similar size with three
adult males,

The second measure of compositioﬁ——household gsize in
adult-male-equivalent persons——adjusts actual household size for the age
and sex of the household members. The adjustment procedure weights each
household member by the nutritional reguirements of that member relative to
the nutritional requirements.of an adult male aged 23-50.1 fThe sum of
these weights gives household size in adult-male—equivalent persons. For
example, consider the following household with a male and female head each

aged 30, a boy aged 15, and a girl aged 12:

Requirements Tor

Food Energy Relative
Household Member {(Kilocalories) Needs
Male, aged 30 2700 1.00
Female, aged 30 2000 .74
Male, aged 15 2800 1.04
Female, aged 12 2200 .81
Household size in adult- .3.59

male-equivalent persons

lhese requirements are obtained from the 1980 Recommended Dietary
Allowances (RDA), which were determined by the Nationmal Research Council of
the National Academy of Sciences. Note that the 1980 RDA are used for both
the 1977 and 1984 data.
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The number of adult-male-equivalent persons in this household, based on the .
relative needs of the household members for food energy, is 3.59.

The final measure of composition~-household size in equivalent
nutrition units~-is the number of adult equivalent males in the household
eating meals from the household food supplies., It adjusts actual household
size for both the age-sex composition of the family members and the
proportion of meals eaten away from home. Continuing with the previous
example, suppose the male head ate two-thirds of his weekly meals at home

and the other household members ate all their meals at home:

Proportion of Equivalent

Relative Meals Eaten Nutrition
Household Member - Needs at Home Units
Male, aged 30 1.00 x 67 = .67
Female, aged 30 .74 X 1.00 = 74
Male, aged 15 1.04 X 1.00 = 1.04
Female, aged 12 .81 X 1.00 = .81
Household size in 3.26

equivalent nutrition units

Household size in equivalent nutrition units for this hypothetical

household, based on the relative needs for food energy, is 3.26 persons.

B. HOUSEHOLD CHARACTERISTICS
An important component of the evaluation of the effect of NAP on
food expenditures and nutrient availability is a detailed descriptive

analysis of low income households in Puerto Rico before and after the
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replacement of the FSP with a cash assistance program. This analysis
serves two purposes:
1. To provide comprehensive demographic and socioeconomic
profiles of all households and program participant
households in Puerto Rico before and after the
introduction of NAP, and

2. To identify changes in background factors that may
affect food expenditures and nutrient availability and
which need to be considered in the statistical analysis
of the relative impacts of cash and Coupons.

The descriptive analysis of this section addresses these objectives
by presenting data on the socioeconomic, demographic, and food purchas-
ing/preparation characteristics of all households and program participant
households in 1977 and 1984. In making comparisons between program
participant households under the FSP and NAP, it is important to note that
the program eligibility requirements were stricter under NAP, resulting in
the loss of eligibility for some former FSP households. In order to
provide a comparison group for the 1984 NAP participants that, at least
partially, controls for these changes in the eligibllity criteria between
1977 and 1984, the 1977 FSP participant households have been separated into
those which would be eligible for participation under the 1984 NAP rules
(adjusted for inflation) and those which would be ineligible. The first
group, the NAP-eligible participants, provides the 1977 counterpart for the
NAP participants in 1984, while the second group, the NAP-ineligible

participants, provides an overview of the households made ineligible for

assistance under the stricter eligibility rules of NAP.
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1. Household Size, Income, and Participation in Food Assistance Programs

The first descriptive profile of Puerto Rico households includes
information om household size, income, and participation in food assistance
Programs.

Household Size. Between 1977 and 1984, average household size in

Puerto Rico dropped from nearly 4 members to approximately 3.7 members, as
shown in Table IT.1.l Average household size for program partiecipant
households also dropped, although the 19?7 FSP and 1984 NAP participant
households were on average .5 members larger than the typical households of
their respective years. The drop in the average‘size of program partici-
pant households occurred despite the factlthat the households of the NAP-
eligible participants in 1977 tended to be larger than those of the NAP-
in;ligible participants. Average household size was 4.6 for NAP-eligiblé
participants, compared to 4.2 for those households made ineligible under
NAP.

The difference across time in average household size and the larger
average size of program participant households persist when household size
is adjusted for meals eaten away from home, for adult male equivalents, and
for equivalent nutrition units: That is, average household size in 21-
meal-at-home persons, in adult male equivalents, and in equivalent

nutrition units were all higher in 1977 than in 1984 and, within each year,

1The estimates presented in this volume differ for some charac-
teristics, including household size, program participation and income, from
those reported in Volume I. The estimates in this volume are based exclu-
sively on the 1977 and 1984 household survey data, while the Volume I
estimates were based on administrative data, census data, and other
sources. Presumably, the survey estimates differ from the other sources
because of sampling error, other measurement error, possible misreporting,
and differences in concepts and definitions.
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SELECTED CHARACTERISTICS OF HOUSEHOLDS IN PUERTO RICO
HQUSEBOLD SIZE, INCOME, AND PARTICIPATION IN FOOD ASS

TABLE II.1

(means, except as noted)

. 1977 AND 1984;
ISTARCE PROGRAMS

1977 1984
FSP Parcticipants
Household All NAP NAP All NAP
Characteriscic Households All Eligible Ineligible Households Participants
Bousehold Size (persons) 3.98 4.51 4,55 4,23 .65 4,15
Normalized Household Size
(21-Meal-at-Home=-Person—
Equivalents) 3.79 4,30 .35 3.92 3,41 3.89
Household Size in
Adult Male Equivalents 3.40 3.80 3.82 .62 3.16 3.52
Bousehold Size in Eguivalent
Nutrition Units (21-Meal-at
- Home-Adult-Hale-Equivalents) 3.07 3.49 3,52 3.18 2.76 3.13
Number of Children Aged
18 or Younger 1.63 2.19 2.25 1.69 1,29 1.79
Number of Adulcs Agad
19 or Older 2,35 2.32 2,30 2.54 2,38 2.36
Household Cash Income (§/week)® ' 162,82 81.69 66,36 200, 58 150.01 73.08
Pood Stamp Bonus Value or
Value of NAP Benefits {§/week)® 19. 54 41,92 43,28 3l1.58 14.16 37.20
Household Cash Income Plus Value
of Food Stamp Progranm
or NAP Benefits ($/week)® 182,37 123.63 109.63 232,16 204,17 110.28
Proportion of Households .
Participating in
Food Stamp Program +466 1.000 1,000 1.000 —_— -
Nutrition Assietance Prograx - -_— - - +381 1.000
WicC 009 016 017 .007 042 096
School Limch #3226 <440 A4S «399 +356 485
School Breakfast +060 .102 105 078 .084 . 148
Sample Size 2,940 1,381 1,231 150 2.!&23 883

SOURCE : 1977 Puerto Rico Supplement to the Nationwide Food Consuapticn Survey;

Consumption Survey.

NOTES: All means and proportions are weighted; sample sizes are unweighted,
households with valid responses (i.e.,
responses snd imputed values,
least one person having 10 or

Standard deviations are provided in sppendix Table E.2.

2411 dollar values are in constent (1984) dollars.
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non-missing) for thar question or, in the case of income, valid

Figures are presented for housekeeping households only (households with at
more meals from household food supplies

during the 7 days preceding the
interview) with income per household wember greater than $5 per week i

n 1977 and $7.15 per week in 1984,



were all higher for participant households than for all Puerto Rico
households.

The larger households of the NAP-eligible participants relative to
all households were primarily the result of more children aged 18 or
younger. The average number of adult household members was approximately
the same in both years across all households and all participant house-—
holds, while the average number of children in NAP-eligible participant
households, although falling from 2.3 in 1977 to 1.8 in 1984, was higher in
both years than the average for all households.

Household Tncome. Real household income in Puerto Rico increased

about 17 percent between 1977 and 1984, rising from an average of $1631 to
5190 per week., NAP-eligible participant households did not do as well over
this period—-average weekly.income (excluding food assistance benefits)
rose only 10 percent, from $66 in 1977 to $73 in 1984, Thus, the average
weekly income of NAP-eligible participants was 41 percent of household
income for all households in 1977 and only 38 percent in 1984.

Inclﬁding the amount of the food stamp bonus in participant income
in 1977 and the NAP benefit in 1984, indicates that, on average, NAP-
eligible program participants in 1977 and 1984 had the same level of total
income (i.e., income plus food assistance benefits), Thus, although their
economic position relative to all households declined as total income for
all households increased by 12 percent from 1977 to 1984, NAP-eligible

participants were in similar financial situations in both years.

1Throughout this report, all dollars are in constant (1984)
dollars.

1I-12



A comparison of those households which would have been made
ineligible for food éssistance under NAP to the NAP-eligible participants
indicates that there was a substantial difference in average household
income. With the average weekly income of NAP-ineligible households ($201)
substantially greater than that of NAP-eligible households (and of all 1977
householdé), it 1s clear that the tighter eligibility requirements of NAP
tended to éliminate the higher income households from the program,

Program Participation. Given the low average income levels in

Puerto Rico, it is not surprising that approximately one-half of the
households in Puerto Rico reported participating in the FSP in 1977. This
high level of participation dropped following the implementation of NAP,
with its tighter eligibility requirements. In 1984, program participation,
as reported in the survey, ﬁas 38 percent of all households.

While participation in NAP fell frﬁm the levels of the former FSP,
participation in other food assistance programs rose from 1977 to 1984,
with FSP and NAP households comprising disproportionate shares of the
participants in the other programs. In particular, 44 percent of 1977 FSP
participant households and 49 percent of NAP participant households
participated in the School Lunch Program, compared to 33 percent of all

households in 1977 and 36 percent in 1984,

2. Social and Demographic Characteristics

The data on the social and demographic characteristics of Puerto
Rico households, presented in Table II.2, suggest that the socioeconomic
status of households in Puerto Rico improved somewhat between 1977 and
1984, Households in 1984 were more likely to have household heads with

higher educational attainment, more likely to have household heads who were
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TABLE II.2

SELECTEP CBARACTERISTICS OF HOUSEHOLDS IN PUERTO RICO, 1977 AND 1984:
SOCIAL AND DEMOGRAPHIC CHARACTERISTICS
(percent of households)

1977 i 1984
FSP Participants

Household ] All NAP NAP All NAP
Characteristic Households All Eligible ineligible _Households Participants
Mple Bead Present in Household 79.0 74.3 74,1 75.7 72.4 65.9
Age of Male Head

Under 35 years 22.1 21,5 20,5 8.9 16.1 22,7

35 to 59 years 51.8 48,9 49.0 47.8 50.6 46.6

60 years and over 26.1 29.6 30.4 23.4 33.3 30.7
Bducation of Male Head

None 5.2 9.1 9.9 3.4 4.3 7.4

Some elementary scheool 35.2 50.9 52.9 36.4 33,5 51.6
- Completed elementary school 20.9 21,7 22.2 17.9 18.7 22.6

Completed at least high school 38.6 18.2 15.0 42.3 43.5 18.4
Male Head Rmployed 43.9 29.3 26.8 49,2 51.9 35.2
Female Head Present in Household 95.7 96.2 96.4 94.8 96.0 96.7
Age of Female Head ' '

Under 35 years 27.4 . 28.8 27,5 38.5 20,9 26,2

35 to 59 years 53.0 50,7 50.7 . 50.2 5.1 47.8

60 years and over 19.6 20.6 21.7 11.2 28.0 26.0
Educution- of Female Head

None 7.9 12,8 14,1 2.6 6.8 10.2

Some elementary achool 37.5 50.3 52.2 35.6 33,7 46.8

Completed elementary school 20,2 22,0 21.6 25.6 19.3 22,5

Completed at least high school 34.4 14.8 12.1 36.2 £0.2 20.6
Female Eead Employed 19.8 5.3 7.3 24.9 22,5 7.2
Race

Black 11,2 13.8 13.9 13.4 10.7 12.6

Other 68.8 86.2 86.1 86.6 89.3 87.4
Geographic Location

Central city 27.6 22,4 21,7 27.5 26,5 19.3

Suburban 17.3 11.6 10.4 20.9 16.6 11.6

Nommetropolitan 55,1 66,0 67.8 51.6 56,9 69.1
Housing Arrangements

Own home 75.6 71.0 70.7 73.3 76.9 67.7

Rent for cash 20.5 23.2 : 23,2 22,9 18.8 24,4

Occupy without rent 3.9 5.9 6.1 3.8 4.3 7.9
Sample Sirze 2,940 1,381 1,231 150 2,423 B83

SOURCE : 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto Rico Household Food
Consumption Survey.

NOTES: All percents are weighted; sample sites are unweighted. PFigures are computed using data from households with
valid responses (i.e., non-missing) for that question., Figures are presented for housekeeping households
only (households with at lesst one person having 10 or more meals from bousehold food supplies during the 7
days preceding the interview) with income per housebold member greater than $5 per week i{n 1977 and $7.15 per
week in 1984,
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employed, and more likely to own their own home than were households in
1977. However, households in 1984 were also more likely to be headed by a
single female than were their 1977 counterparts, In terms of race and
geographic location, the 1977 and 1984 households were very similar.

In comparing the social and demographic characteristics of NAP-
eligible participants between 1977 and 1984, much the same pattern emerges,
although at a lower socioeconomic status than was true for households in
general. The 1984 NAP participant households were more likely to have
household heads with higher educational attainment, more likely to have
male heads who were employed (female heads were equally likely to be
employed in 1977 and 1984), and more likely to be headed by a single female
than were the 1977 NAP-eligible participants. The two groups of partici-
pants were very similar in ferms of the other socioeconomic
characteristics.,

The socioceconomic status of the participating households who were
not eligible for NAP in 1977 was consistently higher than that of the NAP-
eligible participants. Thus, the tighter eligibility requirements of NAP
appear to-have targeted the food assistance benefits to those households

with the lowest socioeconomic attainment.

3. Food Purchasing and Preparation

With respect to food purchasing and preparation, there appears to
be little difference across all households and program participant
households in 1977 and 1984 as to the person usually responsible for meal

planning, shopping, and preparation. As shown in Table I1.3, in the
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majority of households of all types across both years, this person was the
female household head.1

Households did differ, howver, with respect to the frequency and
location of shopping trips. Between 1977 and 1984 there was a marked
decline in the frequency of major shopping trips for all households and for
program participant households in particular., In 1977, 28 percent of all
households and 39 percent of all NAP-eligible participant households
shopped on a monthly or less-than-monthly basis. By 1984, the percent of
all households shopping on a monthly or less-than-monthly basis had
increased by 13 points and the percent of NAP participant households had
increased by 22 points. The tendency of substantial proportions of NAP-
eligible participants to shop on a relatively'infrequent basis may reflect
the timing of food expenditures .relative to the ‘receipt of monthly food
assistance benefits. |

The kind of store selected for major shopping trips changed
somewhat for all households between 1977 and 1984 and changed considerably
for NAP-eligible participant households. 1In 19§4, the shopping patterns
were similar for NAP participants and householdé as a whole. Supermarkets
were the usual shopping place for both groups, with old-style markets
("colmados" or "mom and pop" markets) the next most common type of store.
NAP participants were slightly less likely to shop in supermarkets.and

slightly more likely to shop in old-style markets. This pattern represents

1This household characteristic has implications for the statistical
analysis of food expenditures and nutrient availability. Since the female
head is generally the household member making food expenditure decisionms,
variables controlling for her characteristiecs are included in the
statistical analyses.
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a shift from the shopping patterns-of 1977 for both all households and NAP-
eligible participant households. However, the shift away from old-style
markets to supermarkets was much greater for the NAP-eligible

participants. This shift in shopping locations between;1977 and 1984 is
consistent with the focus group finding reported in Volume I that food
coupons under the FSP could be exchanged most readily for cash or used to
purchase ineligible items at "mom and pop” type markets. With the switch
to cash issuance under NAP, participants would not need to rely as heavily
on old-style markets and could switch to supermarkets, which the focus

group members reported to be less expensive,

4, Summary of Findings

One of the purposes of the profile of household characteristics in
Puerto Ripo before and after the introduction of NAP was to identify
changes in background factors which could affect food expenditures and
nutrient availability and which need to be considered in the statistical
analysis of the relative impacts of cash and coupons. There are several
" such changes which have been identified. First, there were substantial
changes in household size and composition between 1977 and 1984, with the
average size of households of NAP—eliéible program participants declining
by about .5 children. In addition, the overall income level of the NAP-
eligible program participants was essentially unchanged over the period,
although the components of that income changed considerably. Average
weekly income rose by about 10 percent, while the average amount of weekly
food assistance benefits fell by approximately 14 percent from 1977 to
1984. The net effect of these changes in income and food program benefits

was to leave the average amount of income plus program benefits for NAP-
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eligible program participants unchanged between 1977 and 1984. The final
change between 1977 and 1984 to keep in mind when interpreting the findings
of the statistical analysis is the major shift in shopping patterns by
program participants. The shift away from old-style markets in 1977 to
supermarkets in 1984 is consistent with prevalent trafficking under the
FSP. To the extent that food stamps could be easily exchanged for cash,

the cash issuance change would not be expected to lead to major reductions.
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III. THE IMPACT OF NAP ON FOOD EXPENDITURES

This chapter provides estimates of the impact of NAP on total food
expenditures and the money value of food used at home. First, a
descriptive analysis of food expenditures shows the difference in food
expenditures between NAP participants in 1984 and FSP participants in
1977. Second, statistical and simulation techniques are used to isclate
the impact of NAP from the impacts of other factors on food expenditures.

The results of the analysis indicate that the change to cash
issuance caused no reduction iﬁ total food expenditures of program
participants and approximately a 2.4 percent reduction in the money value
of food used at home. The restrictions on eligibility and benefits imposed
by NAP resulted in a 2.3 percent decline in total food expenditures and ;

2.0 percent decline in the money value of food used at home,

A. ANALYSIS STRATEGY
The evaluation of the effect of NAP on food expenditures in Puerto
Rico consists of a comprehensive descriptive analysis and a formal
statistical and simulation analysis. The descriptive analysis examines in
detail four key measures of food expenditures collected in the two surveys:
1. Total food expenditures—-which is the total money value
of food used and, therefore, the sum of the following
three categories
2. Money value of food used at home~—which includes
purchased food, home—produced food, and food received as
a gift or payments

3. Amount spent on meals and snacks away from home

4. Subsidy value of school lunches and school breakfasts

I1I-1



Average values of these méasures of food expenditures are presented
for FSP participants in 1977 and NAP participants in 1984, as well as for
all households in both years. Because the FSP participant and NAP partici-
pant groups are not strictly compafable (due to the more stringent
eligibility limits under NAP), the food expenditure behavior of FSP
participants in 1977‘15 also analyzed separately for NAP-eligible and NAP-
ineligible participant households in 1977.

The descriptive analysis can provide only a first look at the
difference in food expenditures between NAP participants and FSP partici-
pants, since it cannot fully isolate the effects of NAP from the effects of
changes in factors unrelated to NAP on food expenditures. Nor can it
partition the total effect of NAP into the effect of cash issuance versus
the effect of restrictions on eligibility and benefits. It is these
limitations, as well as the need to obtain the most accurate estimates of
the impact of NAP on food expenditures, that motivates the second component
of tﬁe analysis—-the statistical analysis,

The statistical analysis of food expenditures focuses on total food
expenditures and the money value of food used at home. Briefly, this
analysis provides estimates of program impacts that are independent of
other household characteristics that also affect food expenditures. In
addition, the statistical analysis also takes into account the Program
participation decision of eligible households, by implicitly allowing the
_decision to participate in a food assistance program to be related to food
expenditures. Simulation analysis uses the statistical estimates of the

effect of NAP on food expenditures to quantify the changes in household
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food expenditures attributable to cash issuance and to the restrictions of

eligibility and benefits under NAP.

B. DESCRIPTIVE ANALYSIS OF FOOD EXPENDITURES
This section presents a descriptive analysis of food expenditures,
which is essentially a comparison of average values for participant groups

in 1977 and 1984. First, average values of food expenditures are presented

for four groups of interest:

1. All households, 1977

2. FSP participants, 1977
a. eligible for NAP
L. ineligible for NAP

3. All households, 1984

4, NAP participants, 1984

These descriptive data provide an overview of food expenditures in 1977 and
'1984. The observed changes in real food expenditures should not be inter-
preted as the effect of NAP since other factors changed between 1977 and
1984 in addition to the switch to NAP (in particular, inflation in the
price of food). Sections C and D of this chapter provide estimates of the

extent to which the changes in real food expenditures can be attributed to

NAP,
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As shown in Table III.1, total food expenditures (1984 dollars)1
per person2 per week by all Puerto Rico households was $34.11 in 1977 and
$33.25 in 1984, a decline of 2.5 percent. For the participant groups,
average total food expenditured per adult-male-equivalent person declined
from $30.50 in 1?77 to $28.15 in 1984, a decrease of 7.7 percent., However,
this decline is only 6.7 percent if NAP-eligible participants in 1977 are
compared to NAP participants in 1984,

The data in Table III.1 indicate that most of total food expendi-
tures in both 1977 and 1984 is accounted for by food used at home. The
average money value of food used at home also fell between 1977 and 1984
for all households and the participant groups. Fof NAP-eligible
participants, the average money value of food used per equivalent mutrition
unit declined $1.78, or 6.0 fercent, between 1977 and 1984. All of this
decline is attributed to reductions in the value of purchased food, since
the value of both home-produced food and food received as gift or pay

increased between 1977 and 1984 for program participants (as well as for

all households). 1In addition, as shown in Table III.1l, the proportion of

All food expenditure measures discussed in this report are
expressed in comstant (1984) dollars. The 1977 nominal values were
inflated by a price index for food, calculated from the 1977 and 1984 data
bases. The price index is 1.361, indicating that, on average, the price of
food was 36.1 percent higher in 1984 than in 1977.

For food away from home these are adult-male-equivalent persons.
As discussed in Chapter II, the number of adult-male-equivalent persons in
a household is obtained by weighting each household member by the
nutritional requirements of that member relative to the nutritional
requirements of an adult male aged 23-50, and by summing these weights.
For the money value of food used at home, the appropriate household size
scale is further adjusted to equivalent nutrition units, which differs from
adult-male-equivalents in that the weights for each household member are
the relative nutritional requirements multiplied by the proportion of meals
eaten at home by that household member.
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NAP-eligible participant households reporting the use of home—produced food
increased from .36 in 1977 to .51 in 1984, and the proportion reporting the
use of food received as gift or pay increased from .43 in 1977 to .61 in
1984. Apparently the decline in purchased food was partially offset by
increases in the money value of home-produced food and food received as a
gift or pay.

Expenditures on food away from home increased 19.5 percent for all
Puerto Rico households between 1977 and 1984, This increase is much less
for the participant groups and, ind;ed, when FSP participants in 1977 are
compared to NAP participants in 1984, average expenditures on food away
from home are less in 1984 than in 1977. However, this result is caused by
the high average food expenditures of the NAP-ineligible participants in
the FSP., When the comparison is restricted to NAP—eligible participants,
average expenditures on food away from home inéreased 5.14 per adult—malé—
equivalent person per week between 1977 and 1984. In addition, as shown in
the last row of Table III.1, the proportion of meals away from home
increased from 6 percent in 1977 to 9 percent in 1984 for NAP-eligible
participants,

The subsidy valve of school lunches and school breakfasts increased
between 1977 and 1984. For NAP~eligible participants, the subsidy value of
school lunches increased from $.95 to $1.12 per adult male equivalent per
week and the subsidy value of school breakfasts increased from $.09 to $§.17
per adult male equivalent per week.

As shown in Chapter II, with respect to household demographic and
socioeconomic characteristics, NAP-ineligible participants differ signifi-

cantly from NAP-eligible participants. They also differ with respect to
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food expenditures. The average values of total food expenditures, food
used at home, purchased food, and expenditures on food away from home are
higher for NAP-ineligible participants than for NAP-eligible participants
in 1977. On the othef hand, the average values of home-produced food, food
received as a gift or pay, and school lunches and breakfasts are lower for
NAP-ineligible participants than for NAP-eligible participants. Since
purchased food and food eaten away from home are generally more expensive
food sources than are home-produced fcod, food received as gifts or
payments, and food from subsidized school meal programs, those findings are
consistent with those in Chapter II that NAP-ineligible participants in
1977 had higher average incomes than NAP-eligible participants.

To summarize, total food expenditures of program participants
declined from $30.16 for NAP-eligible participanf§ in 1977 (or from $30.50
for all FSP participants in 1977) to $28.15 for NAP participants in 1984.
This decline occurred because of a decline in the money value of food
purchased for use at home. All other food sources show increases between
1977 and 1984, 1In particular, both the proportion of participant
households reporting the use of home-produced food or food received as a
- gift or pay, and the average money value of these foods, increased
dramatically between 1977 and 1984, Expepditures on food eaten away from
home also increased between 1977 and 1984 for the NAP-eligible parficipant
groups, although this increase was less in percentage terms than eithér the
inerease in the money value of home-produced and gift/pay food or the
subsidy value of school lunches and school breakfasts.

For several reasons, the decline in both total food expenditures

and the money value of food used at home for program participants between
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1977 and 1984 cannot necessarily be attributed to NAP. As described in
Volume I of this report, the seven years between the two data collection
efforts witnessed numerous changes in factors unrelated to NAP but which
are potentially related td fooa expenditures. Exterﬁal factors of
potential impo;tance include demographic trends (e.g., smaller family
sizes), business cycle fluctuations, inflation in food p;ices, increases in
the labor force participation of women, migration patterns, the expansion
of federal transfer programs, and trends in food production and distribu-
tion. In addition, the purchase requirement for FSP participants was
eliminated in January 1979, To the extent that the elimination of the
purchase requirement (EPR) influenced food expenditures of program
.participants, simple 1977 to 1984 comparisons of food expenditures confound

the effects of NAP and EPR.

C. STATISTICAL ANALYSIS OF FOOD EXPENDITURES

Given that other factors changed dﬁring the 1977-1984 period which
can be expected to have influenced food expenditures, irrespective of the
impact of NAP, statistical analysis is necessary to account adequately for

the influences of those factors. This section presents the results of the

1
One possible way to adjust the difference in food expenditures of

program participants between 1977 and 1984 for the influence of factors not
related to NAP is to examine the food expenditure changes of a comparison
group over this time period. That is, the difference in the food
expenditures of a comparison group not affected by NAP provides an
indication of the changes in food expenditures that occurred to factors not
related to NAP. 1If this change in food expenditures of the comparison
‘group between 1977 and 1984 is subtracted from the change in food
expenditures of program participants over this time period, the remaining
difference provides some indication of the impact of NAP. Appendix B of
this volume provides' a more detailed discussion and the results of this
type of analysis.
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formal statistical analysis which isolates the effects of NAP from other
potentially distorting influences. It begins with a brief review of
previous studies of food expenditures. It then continues with a discussion

of the methodology used in the analysis, followed by the main results,

1. Previous Studies of Food Expenditures

Before presenting this study's findings regarding food expendi-
tures, it is useful to review briefly recent research on food expenditures
among low income households. In these studies, statistical techniques were
used to estimate the effects of money income and food stamps on household
food expenditures. These estimates are usually presented in terms of the
impact of a one dollar change in money income or food stamps on food
expenditures, which is referred to as the "marginal propensity to consume
food" (MPC) out of money income or food stamps.1

Most of the prgvious estimates of the MPC out of money income are
between .05 and .10, implying that household food expenditures would
increase by 5 to 10 cents in response to an additional dollar of money
income. In contrast, most estimates of the MPC out of food stamps are
between .20 and .45, implying that household food expenditures would
increase by 20 to 45 cents in response to an additional dollar's worth of
food stamps. However, these estimates are of little value in assessing the
impact of NAP because: (1) only one of the studies used data on Puerto

Rico households (the remaining studies reviewed for this evaluation used

U.S. mainland data); (2) most did not account adequately for differences of

1Strictly speaking, marginal propensities to consume can be defined
in relation to any commodity. In this report, MPC is assumed to refer only

to food expenditures.
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between food stamp participants and eligible nonparticipants; and (3) none
the studies examined the effects of cash food assistance benefits on food
expenditures.l
2, Methodology

Data from the 1977 Puerto Rico Supplement to the Nationwiae Food
Consumption Survey and the 1984 Puerto Rico Household Food Consumption
Survey are used to estimate the effects of cash and coupon food assistance
‘benefits on household food expenditures.2 These surbeys provide detailed
information on food expenditures, household composition, income, and
participation in food assistance programs, Data from program participants
in 1977 and 1984 and FSP-eligible nonparticipants in 1977 and 1984 are used
in the statistical analysis of food expenditures, resulting in analysis
samples consisting of FSP-eligible households. -Eligible nonparticipants
are used in the analysis because: (1) the FSP and NAP participation
decisions of eligible households are analyzed simultaneously with food
expenditures; and (2) these households increase the precision with which
the relationships between food expenditures and both program and household
characteristics are estimated.

FSP-eligible households are used for the analysis in both 1977 and

1984, even though some of these households were not eligible to participate

1Additional information on the existing studies of food expendi-
tures is provided in Volume 1 of the Evaluation of the Nutrition Assistance

Program in Puerto Rico, pp. IV-2 to IV-ll.

2
Supplementary analyses of food expenditures in Puerto Rico were
conducted using time-series data and the descriptive data presented in
Section B of this chapter. Findings from these analyses are reported in

Appendix A and Appendix B respectively.
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in NAP in 198451 Two reasons exist for this, First, by using FS5P-eligible
households, the samples on which the analysis is based are comparable in
1977 and 1984. Second, FSP-eligible nonpérticipants in 1984 are needed to
quantify the impact of a more gemerous cash program with higher benefits
and the moTe lenient income standards of the former Food Stamp Program on
food expenditures.

Table I1II.2 reports the sample sizes for FSP participants and FSP-
eligible nonparticipants in 1977 and NAP participants and FSP-eligible
nonparticipants in 1984, as well as the average weekly food expenditures
for each group. As indicated in this table, two alternative definitions of
food exﬁenditures are considered. The first is total food expenditures,
which includes the money value of food used from home food supplies, the
amount spent on meals and snacks away from home, and the subsidy value of
school meal programs; the second is food used at home, which includes only
the money value of food used from home food supplies.

The statistical analysis undertaken for this study is based on Full
Information Maximum Likelihood (FIML) estimation. FIML differs from the
descriptive analysis discussed in the previous section in that the
estimates of the impact of cash versus coupons on food expenditures are
independent of differences in the characteristics of households., For
example, if households with greater benefits also have larger families,
then FIML will provide estimates of the relatioushif between food

expenditures and food assistance benefits that distinguish between the

1FSP—eligible households in 1984 that were ineligible for NAP
benefits were not included in the analysis of the NAP participation
decision. ‘
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TABLE II1.2

SAMPLE SIZES AND AVERAGE VALUES OF FOOD EXPENDITURE MEASURES
FOR STATISTICAL ANALYSIS OF FOOD EXPENDITURES

1977 1984
FSP-Eligible FSP-Eligible
Participants Nonparticipants Participants Nonparticipants®

Sample Size 1,381 882 B83 849

Average Total Food $30.50 $33.52 $28.15 §32.29
Expenditures *

Average Money Value of $29,86 $32.62 $27.86 $31.59

Food Used at Home®

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984
Puerto Rico Household Food Consumption Survey.

ROTE: Dollar amounts are in constant (1984) dollars. All means are weighted. Sample
s8izes are unweighted.

4The sample of nonparticipants in 1984 consists of households that did not participate in
NAP and that would have been eligible to participate in the 1977 FSP, after adjusting for
inflation,

Weekly sum of the value of food used at home, amount spent on food away from home, and
the subsidy value of school breakfasts and lunches. This variable has been scaled by
adult-male-equivalent persons, based on the 1980 RDA for food energy.

c - .
Weekly money value of food used from home food supplies. This variable has been scaled

by equivalent nutrition units, i.e., the number of adult-male-equivalent persons, based on
the 1980 RDA for food energy, eating 21 meals at home per week.
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effects of benefits and household size. The fact that FIML can adjust for
observed differences in household characteristics, and thereby more closely
identify the actual effect of food assistance benefits on food expendl-
tures, makes it a powerful analysis tool.

An additional advantage of FIML over more traditional statistical
procedures is that it can adjust the relationship between food expenditures
and food assistance benefits for differences among households in the
propensities to participate in a food assistance program. In particular,
the fact that eligible nonparticipants choose not to participate in a food
assistance program (the FSP in 1977 or NAP in 1984) suggests that they may
differ systematically from participants in ways that may influence food
expenditures. For example, participating households might spend more on
food in the absence of a food assistance prograﬁ than would eligible
nonparticipants with similar observed characteristics. If these
differences associated with the participation decision are ignored in the
statistical analysis, the estimate of the impact of food assistance may be
incorrect, since failure to adjust for differences in program participation
will attribute all the difference in food expenéitures between participants
and eliéible nonparticipants to the food assistance benefit, when in
reality some difference in food expenditures would persist in the absence
of the program. In effect, FIML analyzes the participation decisiﬁn
together with the determinants of food expenditures and recognizes that the
participation decisions of eligible households may reflect important
differences in food expenditure habits.

More specifically, FIML was used to estimate jointly an equation

explaining food expenditures by FSP-eligible households and an equation
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explaining program participation by FS5P- or NAP-eligible households.l’2 In

addition to food assistance benefits, the following household

characteristics were considered important determinants of both total food

expenditures and the money value of food used at home:

o Weekly money income per adult male equivalent

o Weekly subsidy value of school breakfasts per adult male
equivalent

o Weekly subsidy wvalue of school lunches per adult male
equivalent

o Weekly value of home-produced food per adult male
equivalent

o Weekly value of food received as gift or pay per adult
male equivalent

o An indicator of whether a female head is present in the
household

o Race of the survey respondent

A detailed and rigorous description of the exact food expenditure
model is presented in Appendix C. The program participation equation was
estimated for FSP eligibles in 1977 and NAP eligibles in 1984. The food
expenditure equation was estimated for FSP eligibles in 1977 and those
respondents to the 1984 survey who would have been eligible for the FSP,
after adjusting for inflation, if the program had continued to exist in
Puerto Rico. Thus, data on households that were FSP-eligible but NAP-
ineligible in 1984 were included in the analysis of food expenditures but
were not used in estimating the participation equation. Results from the
participation analysis for 1984 were used to correct the expenditure
analysis for differences between participants and nonparticipants for NAP
eligibles omnly.

2The possibility was investigated that two food expenditure equa-
tions, one for program participants and one for nonparticipants, are
required to analyze properly the behavior of FSP-eligible households in
1977 and 1984. Statistical tests based on the likelihood ratio revealed
that two food expenditure equations do not provide a statistically
significant increase in explanatory power over a single equation.
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0 Number of adult-male-equivalent persons eating from the
household food supplies

o  Number of guest meals per adult male equivalent

The average values of these characteristics in the 1977 and 1984 data files
are presented in appendix Table C.l.

An important featurg of the analysis of food expenditures is that
household food expenditures, income, and program benefits are scaled by an
adjusted measure of household size. Total food expenditurés are scaled ﬂy
adult-male-equivalent persons, based on the 1980 RDA for food energy; and
the money value of food used at home is scaled by equivalent nutrition
units, which is the number of adult-male-equivalent persons eating from the
household food supplies. As discussed in Chapter II, these adjustments are
necessary because variation.among households in ‘the age and sex composition
of persons consuming food and in the number of meals eaten at home can

substantially affect food expenditures.

3. Statistical Estimates and Implied. Program Impacts

The discussion of the results of the analysis of food expenditures
and program participation focuses primarily on estimates of the marginal
propensities to consume food out of program benefits, Estimates of MPCs
out of coupons (based on 1977 data) and cash benefits (based on 1984 data)
are compared, and the implicétions of these estimates are examined. The
results are presentea separately for total food expenditures and for thé

money value of food used at home.

Total Food Expenditures. The estimates of the MPCs out of food

assistance benefits are .21 for coupon benefits and .23 for cash
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bEHEfitS-I The difference between these two estimates is not different
from zero in a statistical sense, implying that the type of food assistance
.benefits (cash versus coupons)- -has no significant impact on total food
expenditures.2 The implications of these MPCs can be understood by
comparing total food expenditures given cash benefits with total food
expenditures given the same amount of coupon benefits., The average weekly
cash benefit per adult male equivalent for NAP participants in 1984 was
$11.38. As discussed above, the marginal propensity fo consume total food
out of this benefit is estimated to be .23. 1If this benefit were issued in
the form of coupons, however, the estimated MPC is .21. Thus, the switch
to cash issvance is estimated to increase weekly total expenditures by only
$.23 per adult male equivalent ((.23-.21) x $11,38 = $.23).3 Comparing
this increase of $.23 to the average weekly value of total food
expenditures per adult male equivalent of $28.15 suggests virtually no
change in total food expenditures due to cash issuance.

These results suggest that there is essentially no difference
between the effects of food assistance benefits on total food expenditures

in the FSP period (1977) and in the NAP period (1984). Effectively, the

1Detailed results from the analysis of total food expenditures are
presented in appendix Table C.3.

21n this report a result is referred to as statistically signifi-
cant if it is significant at the .05 level or below.

3The MPCs presented in the text are rounded to two decimal
points. The actual MPCs are .213 out of coupons and .226 out of cash
benefits, resulting in a difference of ,013, These estimates imply even a
smaller increase in total food expenditures due to cash issuance--$,15 per
adult male equivalent per week ((.226 — .213) x $11.38 = $.15).
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share of an additional dollar of benefits devoted to total food expendi-

. tures is the same in both periods--between 21 and 23 cents. However,
although the type of food assistance benefits has no significant impact on
food expenditures,1 the existence of food assistance benefits (either as
cash or coupons) does increase total food expenditurés. For example, the
MPC out of cash benefits of .23, coupled with the average weekly NAP
benefit of $11.38 per adult male equivalent, show that NAP benefits lead to
a $2.61 increase in total food expenditures per person per week,

Money Value of Food Used at Home. The estimates of the marginal

propensity to consume food at home out of fobd asgistance benefits are .27
for 1977 and .21 for 1984,2 implying that an additional dollar's worth of
coupons is estimated to result in a 6 cent greater increase in the money
value of food used at home than an additional dollar of cash food

3. 4
benefits. This difference is not significant in a statistical sense;

lthe t-ratio for the difference in estimated MPCs out of program
benefits is 0,188, whereas the t-ratio for the estimated MPC out of coupons
is 4.142 and the t-ratio for the estimated MPC out of NAP benefits is

4.764. A t-ratio of 1.960 implies statistical significance at the .05
level.

2These estimates of the marginal propensity to consume food at home
out of food program benefits, as well as the estimates of the marginal pro-
pensity to consume total food out of food program benefits, are consider-
ably lower than those reported for Puerto Rico by Blanciforti (1983), who
also used the 1977 Puerto Rico household data. This difference is
attributable to differences in sample definition between the two studies,
differences in nutrition unit scales between the two studies, and the
possibility of selection bias in the Blanciforti estimates which do not
account for unobserved differences between program participants and
eligible nonparticipants.

3Detailed results from the analysis of the money value of food used
at home are presented in appendix Table C.5.

“The t-ratio for the difference is 0.852.
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nevertheless, it is consistent with the fact that food coupons can be used
only to purchase food for use at home, while cash benefits can be used to
purchase not only food to be used at home but also food away from home and
nonfood items. More specifically, the switch to cash issuance is estimated
to reduce the money value of food used at home by $.68, or approximately
2.4 percent of the average money value of food used at home of NAP
participants ((.21-.27) x $11.38 = ~$.68).

Summary. The results of the statistical analysis show esgentially
no difference in the marginal propensities to consume out of coupons and
cash benefits with respect to total food expenditures. For the money value
of food used at home, the difference between the MPC out of cash benefits
and the MPC out of coupons is .06, although this difference is not
different from zero in a statistical sense, Howeﬁer, the findings of no
change in total food expenditures and a small declime in the money value of
food used at home due to cash issuance (approximately $.68) suggest that
households increased their expenditures on food away from home as a result
of the switch to cash issuance under NAP. Because of the different
household size scales used in the statistical analyses of total food expen=
ditures (adult male'equivalents) and money value of food used at home
(equivalent nutrition units), the results of thig research canmnot bg used
to quantify the increase in expenditures on food away from home attribut-
able to cash issuance, Nevertheless, this substitution of food away from
home for food at home is expected to be minor for two reasons. First, the
estimated reduction in the money value of food used at home due to cash
issuance is not statistically different from Zero, suggesting that any

estimated increase in expenditures on food away from home is also not
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statistically different from zero. Second, the descriptive data in Table

III.1l, which admiftedly do not adjust for changes in factors other than NAP

which occurred between 1977 and 1984, show that the amount spent on meals

and snacks away from home increase only $.14 per adult male equivalent per

week between 1977 and 1984 for NAP-eligible program participants.

D. RESULTS OF THE ANALYSIS OF CASH ISSUANCE AND RESTRICTLONS ON
ELIGIBILITY AND BENEFITS

The objective of this section is to examine in detail the implica-
tions of the statistical estimates of the marginal propensity to consume
food out of cash and out of coupon benefits, Simulation analysis is used
to assess the separate effects on total food expenditures and the money
value of food used at home of cash issuance and restrictions on eligibility
and benefits imposed by NAP., These separate effécts are simulated for the
year 1984 under two alternative programs: (1) a program equally restric-
tive as NAP, but which provides coupon benefits, and (2) a less restrictive
cash program.

The remainder of this section consists of a brief explanation of
simulation anaiysis, followed by the presentation of simulation results for
NAP's effects on total food expenditures and the money value of food used
at home. Estimates of the effects of both cash issuance and restri;tions
on eligibility and benefits are presented. The section concludes with a

tabular summary of findings.

1, Explanation of Simulation Analysis

Simulation analysis is essentially an illustrative procedure. In
the context of the Puerto Rico Nutrition Evaluation, it is a way of

combining the statistical estimates of MPCs with information about NAP-

o III-19



related program changes s0 as to demonstrate their implications for food
expenditures (or the évailability of nutrients, as discussed in Chapter
IV). With simulation analysis, the statistical estimates are used to trace
through the implied effects of NAP on the eligibility, participation, and
food expenditures of individual households in the 1984 analysis file. By
averaging the predicfed food expenditure outcomes over participant house-
holds and comparing results under different sets of program rules, ésti-
mates of the average effects of program changes on the food expenditures of
the population of participant households in Puerto Rico can be obtained.
The information on program impacts provided by simulatign analysis
is no greater than that provided by the statistical analysis; however, it
is in a somewhat more easily understood form. In this particular
application, simulation analysis uses MPC estimatés to determine average
levels of food expenditures under alternative sets of program rules. Thus,
simulation analysis permits the discussion of NAP impacts to proceed in
terms of changes in average food expenditures rather than changes in MPCs,
The separate effects of cash issuance and restrictions on eligibi-
lity and benefits can be estimated by comparing simulated food expenditures
under NAP to simulated food expenditures under two hypothetical programs.1

These programs, which have never been implemented in Puerto Rico or the

I76 obtain disaggregated estimates of the effects of NAP, it is
necessary to consider one hypothetical program that is like NAP except that
it provides the higher pre-NAP levels of benefits, and a second hypothet-—
ical program that is like NAP except that it provides benefits in the form
of coupons, The necessity of considering food expenditure behavior under
these hypothetical programs is not unique to simulation analysis, rather it
is a necessary part of any effort to obtain disaggregated estimates of
NAP's impacts.
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mainland U.S., contain componenté of both the FSP and NAP. The two
programs ate:
1. A program with NA@ eligibility rules that provides

coupon benefits in amounts equal to those provided under
NAP (henceforth referred to as the "Coupon Program")

2. A program with FSP eligibility rules that provides cash

benefits in amounts equal to those that would have been

provided under the FSP if it had continued to exist in

Puerto Rico (henceforth referred to as the "Cash

Program”)
The estimated effect of cash issuance, independent of other NAP-related
changes, can be obtained by comparing simulated food expenditures under NAP
to simulated food expenditures under the "Coupon Program." A comparison of
simulated food expenditures under NAP to those under the "Cash Program"
gives the estimated effect of NAP's restrictions on eligibility and
benefits. Step-by-step descriptions of the simulation analysis of total

food expenditures under NAP and the two hypothetical programs are provided

in appendix Tables C.10 and C.1l.

2., Total Food Expenditures '

As discussed in Section C of this chapter, the marginal propensi-
ties to consume total food out of coupons-and cash benefits are estimated
to be .21 and .23, respectively, Thus, the best estimate of the difference
between the MPC out of coupons and the MPC out of cash is -.02, or approxi-
mately 2 cents per dollar of benefits. In a formal statistical sense this
estimated difference is not significantly different from zero. In an
absolute sense, the estimated difference implies that the switch from

coupons to cash benefits had no meaningful effect on the total food expen-
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ditures of FSP-participant Puerto Rico households. This finding is
developed further below, through the presentation of simulation results.

The Effect of Cash Issuance. By comparing estimated total food

expenditures under a hypothetical program that provides coupon benefits at
NAP amounts to estimated expenditures under NAP, the effect of the cash
issuance of food assistance benefits can be assessed independently of any
NAP-related changes in benefit levels or eligiblity rules.1 This compar-
ison can be made by referring to the top chart in Figure III.1, in which
the second bar shows a $28.90 average estimated weekly total food
expenditure per adult male equivalent for households participatiﬁg in the
"Coupon Program."2 The first bar in the chart shows that the average
predicted expenditure for the same sample of households (participants in
the “"Coupon Program") under NAP is $29.00. The difference in the average
predicted weekly total food expenditure per adult male equivalent under the
two programs is only 10 cents, which means that cash issuance is estimated
to have virtually no effect on total food expenditures in Puerto Rico.

The Effect of Restrictions on Benefits and Eligibility. Estimates

of the magnitudes of NAP-related changes in benefits and restrictions on

lrhe simulation analysis implicitly assumes that the entire
difference between the estimated MPC out of NAP benefits and the estimated
MPC out of food coupons is attributable to cash issuance. The effect of
coupons was estimated on data gathered prior to the elimination of the food
stamp purchase requirement (EPR), so some of the difference may actually be
due to EPR. However, the contribution of EPR is believed to be small. As
part of this evaluation, a detailed statistical analysis of the 1977 data
was conducted which rejected the hypothesis that the purchase requirement
had an important effect on the food expenditures of food stamp partici-
pants. This analysis is discussed in Appendix D.

2Average silmulated values of food expenditures may differ from

average reported values for corresponding samples of households due to
sampling error.

II1-22



. |
a0 % | 2
ﬁw 2 m 5 \ g
W&. - 3 nm.. w 4. [,m.
W 3 u _.m 5 ...u. w
OR = e - o .
- N 3 = : m
—“EE 3 m - \
=pg 2 :
5 s
GEH m s
L o 2 i
-0 ¢ 2 .
Ow ."uca n lmm nm TW
L © m = “
323 3 |
3 | Kz
MT. ,w v

r
5555555555
3333333333
L “ L L] 5 . i - L L . o L




eligibility are provided in Chapter I. Based on that discussion, the
estimates of the critical program changes are as follows:
o The average NAP benefit in the fourth quarter of 1984
was 16 percent smaller than the average benefit that
would have been received under the former FSP.
Virtually all of this reduction is attributable to the
absence of indexing of the maximum NAP benefit.
o The NAP income eligibility limits in the fourth quarter
of 1984 were 40 percent smaller than the limits that
would have been in effect under the former FSP.
Therefore, the average benefit of households continuing to receive food
assistance benefits is lower under NAP than under the more generous FSP and
some participants in the former program became ineligible under NAP.

Total food expenditures in 1984 were simulated under the
hypothetical "Cash Program,” which provides cash benefits in the larger FSP
amounts and has the less restrictive FSP income eligibility limits.

Results presented in the bottom chart in Figure III.l, show that the
average predicted weekly total food expenditure per adult male equivalent
for households participating in the "Cash Program" is $30.40, as opposed to
$29.70 under NAP,! Thus, NAP's restrictions on eligibility and benefits

are estimated to reduce the weekly total food expenditure of households

participating in the more generous "Cash Program” by about $.70 (2.3

lote that the target samples for the top and bottom charts in
Figure III.1 are not the same., The target sample for the top chart
consists of households in the 1984 data file that are predicted to
participate in the "Coupon Program". The target sample for the bottom
chart consists of households in the 1984 data file that are predicted to
participate in the "Cash Program"”. This difference in target samples
accounts for the small difference shown in the figure's charts in the
average predicted food expenditure under NAP.
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percent) per adult male equivalent as of the fourth quarter of calendar

year 1984,

3. Money Value of Food Used at Home

As discussed in Chapter IT, the nutritional information in the 1977
and 1984 data files is based on food used at home rather than on total food
used. Therefore, to provide information on the nutritional impacts of NAP,
it is necessary to investigate the gffects of NAP on the money value of
food used at home. This investigation begins with a review of the statis-
tical estimates of the marginal propensity to consume food at home out of
coupons and cash benefits and continues with simulation analyses of the
effect of cash issuance and the effect of restrictions on eligibility and
benefits.

As previously reported, the marginal propensity to consume food at
home out of coupons is estimated to be «27, while the corresponding MPC out
of cash benefits i5 estimated t; be .21, The difference in the estimated
MPCs of 6 cents per dollar of benefits is not different from zero étatisti—
cally. However, a .06 difference in true values of the MPCs might imply
that the cash issuance of food benefits had a sufficiently large negative
effect on the money value of food used at home to be of concern. This
question can be investigated with simulation analysis of the money value of
food used at home, as discussed below.

The Effect of Cash Issuance. Using 1984 data on households that

would have been eligible to participate in the FSP if it had continued to
exist in Puerto Rico, the money value of food used at home was simulated
under the current NAP and under the hypothetical "Coupon Program,” follow-

ing virtually the same procedures as for total food expenditures. Results
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from these simulations are displayed in the top chart in Figure II1.2. The
second bar in this chart shows that, for households participating in the
"Coupon Program,” the average predicted weekly value of food used at home
is $29.30 per equivalent nutrition unit.! The first bar in the chart shows
that, under NAP, the average predicted weekly money value of food used at
home for the same saﬁple of households is $28.60 per equivalent nutrition
unit. Thus, it appears that the transition from coupons to cash food
assistance benefits in Puerto Rico (indeﬁendent of the effects of changes
in eligibility requirements and benefit levels) caused a reduction of $.70
(2.4 percent) in the weekly money value of food used at home per equivalent

nutrition unit.2

The Effect of Restrictions on Benefits and Eligibility. The second

bar in the bottom chart in Figure III.2 shows that the average estimated
weekly money value of food used at home by households participating in the
"Cash frogram" is $29.90 per equivalent nutrition unit.3 These same
households are estimated to spend $29.30 on food at home under NAP, Thus,

as of the fourth quarter of 1984, tighter NAP eligibility requirements and

1Recall that an equivalent nutrition unit is defined to be the
equivalent, in terms of requirements for nutrients from food consumed at
home, of an adult male who eats 21 meals per week from household food
supplies.

2As discussed in Section C of this chapter, the near equivalence of
the estimated MPCs for total food expenditures out of cash benefits and
coupon benefits suggests that any reduction in the money value of food used
at home attributable to cash issuance was at least partially offset by
increased expenditures on food away from home,

3The target samples for the top and bottom charts in Figure II1I,2 are
not the same, for reasons discussed in connection with Figure III,l.
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the absence of indexation of NAP benefits are estimated to cause a

reduction of $.60 (2.0 percent) in the money value of food used at home.,

4, Summary of Estimated NAP Effects on Food Expenditures

The simulation results that are illustrated in Figures III.l and
II1.2 are presented in a tabular format in Table III.3. This table shows
that cash issuance is estimated to have virtually no effect on total food
expenditures and to reduce the money value of food used at home by 2.4
percent. Restrictions on eligibility and benefits are estimated to reduce
t?;al food expenditures by 2.3 percent and the money value of food used at
home by 2.0 percent.

Differences between the samples upon which the two different types
of program effects are estimated'imply that it is not strictly correct to
add the estimates together. However, the sample differences are not great,
implying that the errors associated with adding the estimates together are
not great. The sums of the estimated effect of cash issuance and the
estimated effect of restrictioms on eligibility and benefits are a 2.0
percent reduction in total food expenditures and a 4.4 percent reduction in

the money wvalue of food used at home.

E. CONCLUSIONS

The results of the analysis of food expenditures suggest that NAP
caused small reductions in total food expenditures and in the money wvalue
of food used at home by households re1a£ive to the FSP. |

The descriptive amalysis shows that, after adjusting for imnflationm,
the total food expenditures of NAP participants in 1984 were 6.7 percent

lower than those of NAP-eligible participants in 1977. For these same
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TABLE III.3

SIMULATION RESULTS FOR TOTAL FOOD EXPENDITURES
AND THE MONEY VALUE OF FOOD USED AT HOME

PANEL A: THE ESTIMATED EFFECTS OF CASH ISSUANCE

Weekly Expenditures per Equivalent Person®

"Coupon” Percent
NAP Program Difference Difference
Type of Expenditure (1) (2) (1)-(2) [€(1)-(2)1/(2)
Total Food $29.00 $28.90 : +5.10 +0.3%
Food at Home $28.60 $29.30 -5.70 =2.4%

PANEL B: THE ESTIMATED EFFECTS OF RESTRICTIONS
ON ELIGIBILITY AND BENEFITS

Weekly Expenditures per Equivalent Person?

“Cash" Percent
NAP Program” Difference Dif ference
Type of Expenditure (¢)) (2) (1)-(2) [(1)-€2)1/(2)
Total Food $29.70 $30.40 -$.70 -2.3%

Food at Home $29.30 $29.90 -$.60 -2.0%

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey;
1984 Puerto Rico Household Food Consumption Survey.

2For total food the expenditure amounts are per equivalent adult male, whereas for
food at home the expenditure amounts are per equivalent nutrition unit.
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participant groups, the money value of food used at home was 6,0 percent
lower in 1984, However, these declines cannot be attributed exclusively to
NAP, Many factors unrelated to NAP but potentially related to food
expenditures changed during the 1977-1984 period. The descriptive findings
incorporate the effects of these changes as well as the effects of NAP.

The statistical analysis provides estimates of the separate effects
of cash issuance and NAP's restrictions on eligibility and benefits on food
expenditures. These estimates are independent of the effects of a number
of other factors, such as money income, other food assistance programs, and
household characteristies., The explicit accounting for these other factors
enhances confidence that the statistical estimates accurately reflect the
true effects of NAP. When incorporated in a simulation analysis of food
expendi tures, these estimateé produce the following predictions of the
effects of the program components of NAP:

o Cash issuance of benefits, versus coupons, had no effect
on total food expenditures and caused a decline in the
money value of food used at home of approximately 2.4
percent. '

0 Restrictions on eligibility and benefits caused total
food expenditures and the money value of food used at
home to fall by 2.3 percent and 2.0 percent respec—
tively. .

At the risk of some small error, these estimates of NAP's cémponent
effects can be added together to obtain estimates of NAP's full effect on
food expenditures relative to the FSP, This vields an estimated reduction
in total food expenditures of 2.0 percent and an estimated reduction in the

money value of food used at home of 4,4 percent.
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The descriptive findings of 6.7 and 6.0 percent reductions
respectively, in total food expenditures and in the money value of food
used at home, should not be'regarded as estimates of NAP's total effect.
This is because these findings reflect the effects on food expenditures of
all factors that changed during the 1977-1984 period, including many
factors unrelated to NAP. Consequently, the descriptive findings do not
equal the estimates of NAP's total effectsg produced by the statistical and
simulation analyses, that is, the estimates of a 2.0 percent reduction in
total food expenditures and a 4.4 percent reduction in the money value of
food used at home. The latter estimates can be regarded much more reliably
as estimates of NAP's total effects because the multivariate procedures
that generated theée es;imates adjust for the effects of 1977-1984 changes

unrelated to NAP.
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IvV. THE IMPACT OF NAP ON NUTRIENT AVAILABILITY :

As with the analysis of the impact of NAP on food expenditures, the
examination of NAP's impact on nutrient availability includes two
approaches. First, a descriptive analysis compares average values of
nutrient availability for program participants in 1977 and 1984. Then, a
combination of statistical and simulation techniques is used to estimate
the impact of NAP on nutrient availability by adjusting more specifically
for non—NAP influences.

The results of the statistical and simulation analyses of nutrient
availability show small effects of NAP on diet quality. The effect of the
switch from coupons to cash assistance leads to an increase in the percent
of households failing to attain the Recommended Dietary Allowances (RDA) of
1.5 percentage points for food energy and of between .7 énd 2.5 percentage
points for the nutrients analyzed. The impact of restrictions on eligi-
bility and benefits implemented by NAP is an increase in the percent of
households failing to attain the RDA of 1.2 percentage points for food
energy and between 1.4 and 2.4 percentage points for the nutrients
examined.

An important caveat to these findings is that the nutrienf avall-
ability data are based only on food used at home and not on total food use,
as discussed in greater detail in Chapter II, Thus, the impacts of NAP
summarized above and presented in this chapter refer only to the effects on
the quality of at-home diets. This is particularly important given the
findings in Chapter ILI that the switch from coupons to cash issuance had
no impact on total food expenditures but resulted in a small reduction in

the money value of food used at home (2.4 percent). It is not possible,
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given the data comstraints, to investigate the implications of no change in

total food expenditures on nutrient availability.

A. ANALYSIS STRATEGY

The analysis of the effect of NAP on the diet quality of Puerto
Rico households consists of a comprehensive de§criptive analysis and a
combined statistical and simulation analysis, The descriptive analysis
provides an overview of the diet quality of all households and program
participant households in 1977 and 1984. This is based on a series of
tables that display four different measures of nutrient availability:

1. Average quantity (in pounds) of food used per 2l-meal-at-home

person in a week by the major food groups
2, Nutrient availability per dollar of food used at home

3. Nutritive value of food used at home per equivalent nutrition
unit per day

4. Percentages of households meeting the 1980 Recommended Dietary
Allowances (RDA)
In addition, the 1977 NAP-eligible and NAP-ineligible FSP participants are

analyzed separately in order to have comparable NAP-eligible participant

1 : ‘
Previous studies have found that meals eaten away from home have

about the same nutritive value as meals eaten at home (Kennedy et al.,
1983). However, this result provides little information on the availa-
bility of nutrients per dollar of expenditures on food away from home. If
the nutrient return per. dollar is less for food away from home than for
food at home, then a NAP-induced shift of consumption toward food away from
home is likely to lead to reduced nutrient availability. It is important
to reiterate, however, that the estimated differences in both total food
expenditures and the money value of food used at home due to cash issuance
are not different from zero in a statistical sense and hence, the effect of
cash issuance on expenditures on food away from home is also essentially

Zero.
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groups in 1977 and 1984 and to compare the diet quality of NAP-eligible and
NAP-ineligible households.

The statistical and simulation analyses isolate the effects of NAP
on nutrient availability from other household characteristics that also
influence diet quality. In the statistical analysis, the relationships
between the money value of food used at home and the availability of
nutrients are estimated, with appropriate adjustments for other household
characteristics affecting nutrient availability. These estimates are then
used in the simulation analysis to estimate the separate effects of cash
igsgsuance and of restrictions on eligibility and benefits on the

availability of nutrients from food used at home.

B, DESCRIPTIVE ANALYSIS OF NUTRIﬁNT AVAILABILI?Y

This section presents a detailed descriptive analysis of nutrient
availability in Puerto Rico. First, the nutrient availability data from
the 1977 and 1984 Puerto Rico household food consumption surveys are
briefly reviewed, This is followed by a description of nutrient |
availability in Puerto Rico in 1977 and 1984, with an emphasis on the
differences between NAP participants in 1984 and NAP-eligible participants

in 1977.

1. Nutrient Availability Data

Both the FSP and NAP share the common objective of improving the
quality of low income households' diets. To investigate whether this
objective is met, a variety of measures of food usé and nutritional
adequacy of houséhold diets are analyzed using the 1977 and 1984 Puerto

Rico food consumption data. These data contain measures of food used from
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household food supplies over the period of a week and household availa-

bility of fooé energy and 1l nutrients derived from these foods.l It is
important to reiterate that nutrient availability is not equivalent to
nutrient intake; availability data generally overstate actual intake.
Thus, nutrient availability data obtained from the household food use data
should be interpretéd with caution, in particular when comparing nutrient
availability against standards for nutrient contents of an adequate diet

(e.g., the RDA).

2. Nutrient Availability in 1977 and 1984

The descriptive data on nutrient availability suggest that the
nputritional adequacy of the diets of all Puerto Rico households changed
very little between 1977 and 1984, Most households in both years had diets
which satisfied the requirements for food energy and the 1l specific
nutrients.

On the other hand, the diet quality of NAP-eligible participants
generally increased between 1977 and 1984, although the quantities of food
used and the availability of nutrients changed very little over this time
period. For food energy and for 9 of the 1l nutrients examined, the
percentage of households attaining the RDA increased between 1977 and 1984

for NAP—-eligible participants.

lThe 11 nutrients include protein, vitamin A, thiamin, riboflavin,
vitamin C, vitamin Bg, vitamin Bj2: calcium, phosphorus, magnesium, and
iron. In addition, data on the availability of fat, carbohydrate, and
preformed niacin are also included in the data files but are not analyzed
because of: (1) the absence of RDA for fat and carbohydrate and (2) the
lack of a correspondence between the availability of preformed niacin and
whether niacin requirements are satisfied.
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Four measures of household nutrient availabllity are examined in
this section to support these conclusions. They are:
1. Average quantity (in pounds) of food used per 2l-meal-
at-home person per week, by major food group
2, HNutrient availability per dollar of food used at home

3. Nutritive value of food used at home per equivalent
nutrition unit per day

4, Percentage of households meeting the RDA

Some notes about these measures are in order. First, the quantity of food
used by food group is given in converted quantities. For instance, the
weights of cheese and milk are converted into their calcium equivalent
weights, so that the converted quantity of cheese or milk is a relative
measure of the calcium contént of these food itéms rather than the raw
weight. Second, nutrient avajlability per dollar of food used at home is
expressed by dividing nutrient availability by the money value of food used
at home in constant (1984) dollars. Third, Fhe measure of household
nutrient availability per equivalent nutrition unit (discussed in Chapter
II) adjusts household nutrient availability for household size, household
age and sex composition, and meals eaten away from home. TFourth, the
percentage of households meeting the RDA is obtained by comparing the
household nutrient availability with the recommended amount of nutfients

for persons eating from the household food supplies, based on the 1980 RDA.

Quantity of Food Used by Food Group. As shown in Table IV.1, for

all Puerto Rico households, the quantity of food used at home per perscn in
a week differed only slightly between 1977 and 1984 for most of the food

groups. Exceptions include: dairy products, for which the average
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quantity used fell .8 of a pound; and vegetables, fruits, and grain pro-
ducts, for which the average quantity used increased over the seven year
pericd. The largest increase for the total sample was in the use of
fruits, which increased an average of .9 of a pound per person per week
between 1977 and 1984.

The average quantities of food used chaﬁged very little for program
participants between 1977 and 1984, with the exceptions of dairy products,
fruits, and grain products. For NAP-eligible participants, the average
quantity of dairy products used declined .8 of a pound per person per week
between 1977 and 1984, while the average quantity of fruits and grain
products used increased .4 and .5 of a pound, respectively. The quantity
of vegetables used, which increased for all households between 1977 and
1984, was constant for NAP-eligible participants.

A comparison éf the diets of NAP-ineligible and NAP-eligible
participants in 1977 shows that NAP-ineligible participants used more dairy
products, meats, and fruits and less vggetables and grain products than
NAP-eligible participants. The use of the other major food groups differed
very little betwéen these two FSP participant groups.

Nutrient Availability per Dollar of Food Used at Home. Except for

vitamin Bjg» the return to a dollar of food used at home in terms of
nutrient availability was consisteﬁtly higher (or the same) in 1984 than in
1977 for all households, as depicted in Table IV.2. In addition, NAP
participants in 1984 had higher availability of nutrients per dollar of
food used at home than FSP participants in 1977 for most nutrients, again

with the exception of vitamin Byy. Food program participants had higher
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availability of most nutrients per dollar of food used at home than
households in general.

In 1977, NAP-ineligible participants generally had lower nutrient
densities per dollar of food used at home than NAP—eligible participants.
However, the returns per dollar of food used at home for riboflavin and
vitamin Bg are the same for both FSP participant groups, and the density of
vitamin C per dollar of food used at home is slightly higher for NAP-
ineligible than for NAP-eligible participants.

Two implications of these findings are interesting to note. First,
the higher availability of nutrients per dollar of food used at home for
food program participants relative to all households, and for 1977 NAP-
eligible participants relative to NAP-ineligible participants, suggests
that the nutrient return to a food dollar is higher for the lower income
households. Second, the 1977 to 1984 comparisons show an increase over
time in the efficiency with which food dollars are converted into nutrient
availability. This increase in "nutrient efficiency" appears to
characterize the nutrient béhavior of all households and food program
participants and, as discussed beloﬁ, appears to be a major reason why -
nutrient availability and the percentage of households meeting the RDA was
generally stable or increasing between 1977 and 1984 in spite of declining
real food expenditures.

Nutritive Value of Food Used at Home Per Nutrition Unit. Table

IV.3 presents the average nutritive value of food used at home per nutri-
tion unit in 1977 and 1984. As a reference, the daily nutritional require-

ments for an adult male aged 23-50 are also given, based on the 1980 RDA.
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On average, Puerto Rico households used food that exceeded the RDA
by a considerable margin (although it should be kept in mind that the
availability of nutrients from food used may overstate actual nutrient
intake). Focusing on NAP-eligible participants yields the following
findings: small increases from 1977 to 1984 in the availability of food
energy, magnesium, ﬁitamin A, thiamin, and vitamin Bg (less than 4
percent); larger increases in the availability of iron (5.5 percent) and
vitamin C (23.3 percent); slight decreases in the availability of protein,
calcium, phosphorus, and riboflavin (roughly between 1 and 2 percent); and
a fairly large decrease in the availability of vitamin Bjp (13.4
percent), The largest difference for NAP-eligible participants, as well as
for the total sample, is in the average availability of vitamin C per
nutrition unit, which increésed 23 percent for NAP-eligible participants
between 1977 and 1984, This is primarily because tﬁe fortification of
foods with vitamin C was more prevalent in 1984 than in 1977.

Percentage of Households Meeting the RDA., 1In contrast to the

finding that the average availability of each nutrient was considerably
higher than the RDA in both 1977 and 1984, the nutrient data alsoc show that
not all households had diets satisfying nutritional requirements. As shown
in Table IV.4, the nutrients for which the fewest households met the RDA in
both years were calcium, vitamin A, and vitamin Bge F¥or the other
nutrients, the RDA were met by at least éhreé—quarters of the total samples
in both 1977 and 1984,

For NAP-eligible program participants, the percentage of households
meeting the RDA for the specific nutrients and food energy generally

increased (by various magnitudes) between 1977 and 1984. Two exceptions
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to this finding are riboflavin, for which the percentage of NAP-eligible

participants meeting the RDA declined slightly between 1977 and 1984 (1.2

percentage points), and vitamin By, for which the percentage meeting the
RDA declined from 78.6 perﬁent to 71.2 percent for NAP~eligible partici-
pants between 1977 and 1984,

Féirly substantial differences in the percentage of households
meeting the RDA exist between NAP—eligible and NAP-ineligible participants
in 1977. The percentage of households meeting the RDA for food energy and.
for the specific nutrients is consistently higher for NAP-ineligible
participants in the FSP than for NAP-eligible participants. The
differences in the percentage of households meeting the RDA between these
two ESP-partieipant grbups range from .8 percentage points for iron to 10.5
percentage points for calcium., For food enefgy‘and 5 of the 11 nutrients,
the difference in the percentages attaining the RDA between NAP-ineligible

1
and NAP-eligible participants in 1977 exceeds 4.5 percentage points.

3. Summary
The descriptive analysis of the measures of nutrient availability
indicates that the average nutritive values of food used at home by FSP

participants in 1977 (both WAP-eligible and NAP-ineligible participants)

1'I‘his general finding of the difference in the percentage of house-
holds attaining the RDA between NAP-ineligible and NAP-eligible FSP partic-
ipants is somewhat surprising given the lower nutrient density per dollar
of food used at home for NAP—ineligibles compared to NAP-eligibles, It is
possible that the higher percentages meeting the RDA for NAP-ineligible
participants can be attributed to their higher use of dairy products,
fruits, and meat and to the higher availability of calcium, phosphorus,
vitamin A, and vitamin C, compared to NAP-eligible participants.
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and NAP participants in 1984 were high and censiderably above the RDA. For
food energy and for 8 of the 1l nutrients examined, the RDA were met by
over three-quarters of the NAP-eligible participants in 1977 and by over 70
percent of the NAP participants in 1984. Further, for the most part, the
quantity of food used changed very little for NAP-eligible participants
between 1977 and 1984 (the major exception being the decline in the use of
dairy products).

However, the percentage of households meeting the RDA increased for
NAP-eligible participants between 1977 and 1984 for most nutrients. This
finding is somewhat surprising, given the decline in real food expenditures
(food expenditures in 1984 dollars), the inflation in the price of food
between 1977 and 1984 (as discussed in Chapter IIIL), and only small changes
in the quantities used of the major food groups. Apparently, the changeé
in quantities of food used‘which resulted in a reduction in real food
expenditures must have occurred primarily within the major food groups
(e.g., from meat to poultry), leaving the average quantities used of the
aggregate food groups generally unchanged. In addition, participant
households (as well as all Puerto Rico households) appeared to compensate
for declining real food expenditures and price inflation by using foods in
1984 which were relatively more nutritious, Evidence for this conclusion
comes from the Table IV.2 which shows a higher availability of nutrients
per dollar of food used at home in 1984 than in 1977.

Finally, it is important to emphasize that the findings of this
descriptive analysis provide an overview of diet quality in Puerto Rico and
how it changed between 1977 and 1984. These findings do not necessarily

imply anything about the impact of NAP on nutrient availability, since
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other factors unrelated to NAP which may affect nutrient availability also
changed between 1977 and 1984. 1In particular, the data presented in Table
IV.2 indicate an increase in the efficiency of converting food dollars into
nutrient availability over the seven year period.1 Thus, even if the
switch to NAP resulted in lower levels of nutrients, the increased
efficiency of households over time in converting food dellars to nutrients
may of fset this, resulting in little or no change in the diet quality of
participant households. The statistical analysis presented in the
following section isolates the impact of NAP on nutrient availability, with

appropriate adjustments for the other factors influencing diet quality.

C. STATISTICAL ANALYSIS OF NUTRIENT AVATTABILITY

The objective of the statistical and sigulation analysis of
nutrient availability is to assess the effects on the quality of diets
of : (1) cash issuance of food assistance benefits, (2) NAP'Q restrictions
on eligibility and benefits, and (3) the presence of a food assistance
program. In this section, the broad analytical framework is described and
the implications of key statistical estimates are highlighted. These
estimates are then incorporated in a simulation analysis, the results of
which are discussed in Section D.

Unlike the descriptive analysis,.which examines food energy and all
11 nutrients, the statistical analysis focuses on the availability of food

energy and five key nutrients: calcium, vitamin A, iron, vitamin Bg, and

llt is possible that this inecrease in "nutrient efficiency” is also
due to NAP, However, the fact that nutrient availability per dollar of
food used at home is higher in 1984 than in 1977 for all households
suggests that the effect is not solely attributable to NAP.
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magnesium. These mutrients are chosen because of evidence that they are
potentially low in the diets of Puerto Rico households. The evidence for
possible low-level availabilities of calcium, vitamin A, and vitamin Bg
comes from Table IV.4, which shows these nutrients to be those for which
the fewest households met RDA. Further evidence for potential low-level
availabilities comes from the 1977 individual food intake data (as opposed
to food use data) from Puerto Rico, which indicate that iron and magnesium

are also potentially low in the diets of Puerto Rico households. !

1. Methodology

The overall approach for analyzing the effects of WAP versus the
FSP on the availability of nutrients presumes that food assistance benefits
(cash or coupons) affect the availability of nutrients through food
expenditures. That is, FSP or NAP benefits are presumed to increase food
expenditures,2 which in turn are believed to increase the availability of
nutrients to recipient households, Within this framework, the impacts of
the FSP and MAP on nutrient availability are obtaihed indirectly from the
effect of food assistance benefits on the money value of food used at home
and the money value of food used at home on mutrient availability.3 This

analysis framework is represented diagrammatically in Figure IV.l.

lA more detailed discussion of low-level nutrients in the diets of
Puerto Rico households is presented in Volume 1 of the Evaluation of the
Nutrition Assistance Program in Puerto Rico, pp. IV-13 through IV-15.

2The finding, reported in Chapter III, Section C, that one dollar
in food assistance benefits causes the money value of food used at home to
increase by 21 to 27 cents substantiates this assumption.

3Recall that the data on nutrient availability in the 1977 and 1984
files are based only on food used at home.
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Figure IV,1 provides only a general view of the factors that are
presumed to affect the availability of nutrients from food used at home. A
detailed list of all such factors included in the analysis is as follows:

o The money value of food used at home per equivalent
nutrition unitl
o The race of the survey respondent

0 An indicator of whether the household has only a male
head

o An indicator of whether the household has only a female
head

o Indicators of the age of the female hougehold head (or
male head if no female head is present)

o An indicator of whether the female household head (or
male head if no female head is present)} completed high
school :

o The employment status of the female head

¢ The employment status of the male head

o An indicator of whether the household owns its home

The average values of these factors in the 1977 and 1984 analysis files are

provided in appendix Table C.7.

1To avoid problems that might arise in the statistical analysis
from the potential correlation of random disturbances affecting both the
money value of food used at home and nutrient availability, the reported
money value of food used at home is replaced by its predicted value based
on the statistical estimates of the determinants of the money value of food
used at home (see Chapter III, Section C).

2For variables referring only to one household head, the charac-
teristics of the female head are included in the analysis because in most
of the sample households she is responsible for purchasing food and prepar-—
ing meals (see Table II.3).
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A statistical procedure known as multivariate regression is used to
estimate the relationships between these factors and the availability of
calories and the previously identified five key nutrients, Maltivariate
regression adjusts for household characteristics that otherwise would
contaminate the estimates of the impact of food expenditures (and hence,

food assistance benefits) on nutrient availability.

2, Statistical Estimates and Implied Program Impacts

The principal finding from the regression analysis of nutrient
availability is that the money value of food used at home has strong posi-
tive effects on the availability of nutrients per equivalent nutrition
unit.l Regression estimates of the effects of a one dollar increase in the
daily value of food used at home on nutrient avgilability are shown in
Table IV.5.2 These estimates are all statistically different from zero and
they show that an additional dollar of food used at home provides roughly
one—fifth to one-third of the adult male requirements for food energy and
the five selected nutrients, The estimates also suggest that there was
some improvement between 1977 and 1984 ip the nutrient content per dollar
of food used at home (1984 dollars), after adjusting for the effects of
household characteristics. For example, as shown in Table IV.S5, the
estimated energy content of an additional dollar of food used at home

iﬁcreased from 690 kilocalories in 1977 to 781 kilocalories in 1984.

1Recéll that an equivalent nutrition unit is the equivalent, in
terms of requirements for nutrients obtained from food consumed at home, of
an adult male who eats 21 meals per week at home.

2Complete sets of regression estimates of the determinants of

nutrient availability, including the effects of household characteristics,
are provided in appendix Tables C.8 and C.9.
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TABLE IV.5

ESTIMATED EFFECTS OF $1 INCREASE IN FOOD USED AT
HOME ON THE AVAILABILITY OF FOOD ENERGY AND FIVE NUTRIENTS,
FOR FOOD-STAMP-ELIGIBLE PUERTO RICO HOUSEHOLDS IN 1977 AND 1984

Food Vitamin Vitamin
Energy Bg A -Magnesium Calcium Iron
(Kcal) (mg) (1v) (mg) 4/ (mg) (mg)
Recommended Dietary
Allowances (1980) :
for Adult Male 2,700 2.2 5,000 350 800 10
1977 Estimated Effect
of $1 of Food at Home
per Eguivalent
Nutrition Unit® 690 0.40 1,330 94 196 3.2
1984 Estimated Effect
of $1 of Food at Home
per Equivalent
Nutrition Unit 781 0.52 1,470 106 197 3.5

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey;
1984 Puerto Rico Household Food Consumption Survey.

NOTE: | Complete sets of regression estimates of the determinants of nutrient
availability are provided in appendix Tables C.8 and C.9.

8The 1977 money value of food used at home is measured in constant (1984) dollars.
brhe regression estlmates shown in appendix Tables C.8 and C.9 have been transformed

to show the effect of a $1 increase in the value of food used at home on the
avallability of vitamin A.
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Estimated increases such as this in the nutrient content per dollar of food
used at home between 1977 and 1984 do not necessarily imply that NAP caused

1

the improvements. They may instead be due to other factors that changed

/
during the period.

The implications of the statistical estimates for the effects of
NAP on the availability of nutrients can be examined by tracking the
effects of NAP benefits through their impact on the money value of food
used at home and then on nutrient availability. Two examples illustrate
how the statistical estimates can be used to obtain estimates of the
separaﬁe effects of cash issuance and NAP's restrictions on benefits on
nutrient availability,

Cash Issuance. The average daily cash benefit for MNAP participants

in 1984 was $1.63 per adult ﬁale equivalent, and the marginal propensity to
consume food at home out of a cash benefit is estimated to be .21, versus
«27 out of a coupon benefit. These estimates imply that cash issuance
caused the average participant household to reduce its daily value of food
used at home by $.10 per equivalent nutrition unit:

Change in daily money value

of food used at home per = (.21 - .27) x $1.63 = -5.10
equivalent nutrition unit

lAlthough a comprehensive analysis of the 1977-84 increase in
"nutrient efficiency"” of food expenditures was not undertaken for this
evaluation, multivariate regression was used to investigate whether
nutrient efficiency increases as income and benefits, and hence, food
expenditures, fall. No consistent significant evidence of such a rela-
tionship between nutrient efficiency and the level of food expenditures was
found. This indicates that NAP's restrictions on eligibility and benefits,
and the subsequent decline in food expenditures, were not responsible for
the observed increase in the nutrient content per dollar of food used at
home. However, these results provide no basis for determining whether cash
issuance affected the nutrient efficiency of food expenditures.
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Focusing here on food energy the effect of cash issuance on the
daily availability of food energy for the average participant household in
1984 can be estimated by multiplying the $.10 reduction in the mbney value
of food used at home by the estimated effect of a one dollar increase in
the money value of food used at home on the availability of food energy
(see Table IV.5):

Change in daily availability

of food energy per = —§.,10 x 781 Kcal = -78 Keal

equivalent nutrition unit
This estimated reduction is 2.9 percent of the adult male RDA for food
energy. Effects of cash issuance on the average participant household’'s
availability of the five nutrients analyzed can be similarly estimated. As
shown in appendix Table C.12, the estimated reductions in nutrient
availability range from 2.3 to 3.5 percent of the adult male RDA,

Restrictions on Benefits. As discussed in Chapter I, benefits

under the former FSP would have been approximately 16 percent higher in
1984 than NAP benefits. Thus, the average participant household would have
received a daily bénefit of approximately $1.89 per adult male equivalent
instead of the $1.63 received under NAP, Using the .21 estimate of the
marginal propensity to consume food at home out of cash benefits, the
difference in average benefits implies a $.05 reduction in the daily money

value of food used at home:

Change in daily money value
of food used at home per = ,21 % ($1.63 - §1.89) = -§.05
equivalent nutrition unit
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This reduction in the money value of food used at home 1s estimated to
reduce the daily availability of food energy by 39 kilocalories:

Change in daily availability
of food energy per = -$.05 x 781 Kcal = -39 Kecal

equivalent nutrition unit
This is 1.4 percent of the adult male RDA for food energy. Results for the
five selected nutrients show reductions ranging from l.4 to 1.8 percent of
the adult male RDA, as shown in appendix Table C.13. Similar effects of
NAP eliéibility restrictions on the availability of the five nutrients
analyzed are shown in appendix Table C.l4. |
D. RESULTS OF THE ANALYSIS OF NAP'S EFFECTS ON THE PERCENT
OF HOUSEHOLDS FAILING TO ATTAIN RDA

In this section, simulation analysis 1s used to obtain estimates of
the effects of cash issuance and restrictions on eligibility and benefits
on the nutritional adequacy of diets. Simulation is a particularly useful
analysis tool in this context because it brings together three pieces of
the analysis that'might otherwise remain fragmented: (1) the statistical
analysis of the determinants of the money value of food used at.home,
especially the effects of food assistance benefits; (2) the statistical
analysis of the determinants of nutrient availability, especially the
effects of the money value of food used at home; and (3) estimates 6f the
sizes of NAP-related changes in benefit levels and eligibility
requirements. With simulation analysis, these pieces of information can be
combined to produce estimates of nutrient availability under alternative
program regulations and benefit levels and the nutritional adequacy of )

diets can be assessed by comparing nutrient availability to the RDA.
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As illustrated previously in Figure IV.l, the structure of the
nutrient availability statistical analysis is such that changes in the food
assistance program affect nutrient availability only by affecting the money
value of food used at home. This structure also underlies the simulation
analysis of the effects of NAP on the nutrient availability. That is, the
money value of food used at hpme is first estimated for each target house-
hold in the 1984 analysis file under NAP and two alternative food asgist-—
ance programs. Then, based on those results, thg availability of nutrients
is estimated and compared to the RDA and average failure rates are
computed.

"1. The Effects of Cash Issuance and Restrictions
on Eligibility and Benefits

To assess the effects of cash issuance on diet quality, the
estimated proportions of households parficipating in the hypothetical
"Coupon Program" that fail to attain the RDA for food energy and the five
selected nutrients are shown in Figure IV.2. Recall that the “Coupon
Program” is assumed to provide NAP-level benefits in the form of coupons.
Also shown in Figure IV,2 are the estimated proportions of these same
households (participants in the "Coupon Program”) that fail to attain the
RDA under NAP. Failure to attain the RDA is somewhat more prevalen; under
NAP, ranging from 0.7 percentage points higher for calcium to 2.5
percenfage points higher for vitamin ?6' These differences, the estimated
effects of cash issuance, are attributable to the fact that the estimated
marginal propensity to consume food at home out of cash benefits is smaller

than the corresponding estimated MPC out of coupon benefits.
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It must be stressed again that these findings are based only on
food used at home., 1In effect, they answer the question: "What was the
effect of cash issuance on the quality of at-home diets?" rather than the
broader question: "What was the effect of cash issuance on the quality of
total diets?” The second question cannot be answered fully because the
1977 and 1984 data sets provide no information on the nutrient content of
food consumed away from home. The findings reported in Chapter III suggest
that cash issuance had virtually no effect on total food expenditures,
However, it does not necessarily follow that cash issuance had no effect on
the ‘total availability of nutrients. This would not be the case, for
example, if nutrient avallability per dollar were lower for food used away
from home than for food used at home.1

To assess the effects on diet quality of NAP's restrictions on
eligibility and benefits, the estimated proportions of households
participating inlthe hypothetical “"Cash Program” that fail to attain the
six RDA are shown in Figure IV.3.% The "Cash Program" is assumed to
provide FSP-level benefits in the form of cash. Figure IV.3 also shows
that somewhat higher estimated proportions of these same households fail to
attain the RDA if the "Cash Program" ié replaced by NAP, Estimates of

failure rates under NAP range from 1.2 percentage points higher for food

1Since the cost of food used away from home generally includes the
costs of preparation and service as well as the cost of the basic food
items, nutrient availability per dollar is likely to be lower for food used
away from home than for food used at home.

2Note that the target samples for Figures IV,2 and IV.3 are not the
same. The target sample for Figure IV.2 consists of households in the 1984
data file that are predicted to participate in the "Coupon Program."” The
target sample for Figure IV.3 comsists of households in the 1984 data file
that are predicted to participate in the "Cash Program,"
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energy to 2.4 percentage points higher for iron and vitamin B6‘ Estimated
failure rates are higher under NAP because benefits are smaller and
eligibility requirements are more restrictive than under the “Cash
Program."

. The estimated increases in the proportions of households partici-
pating in (1) the “Coupon Program” and (2) the “"Cash Program” that fail to
attain the RDA for a selected nutrient upon the replacement of those
programs by NAP should not be added together to obtain an estimate of NAP's
full effect on the availability of that nutrient. The.additivity problem
goes beyond the rather small differences in the samples of participants in
the "Coupon Program” and the "Cash Program.” The increases in the propor-
tions of households failing to attain the RDA are not additive becﬁuse many
of the same households would fall below the RDA as a consequence of either
change. Adding the increases would double count these households and thus
provide an overestimate of the full effect of NAP oﬁ nutrient avallability.

The estimated negative effects of NAP on nutrient availability
(relative to the "Coupon Program” and the "Cash Program") from the simula-—
tion analysis contrast with findings from the descriptive analysis
presented in Section B. The descriptive results presented in Table IV.4
show that, for most nutrients, a slightly larger proportion of NAP partici-
pants in 1984 attained the RDA than did NAP-eligible participants in 1977.
Contributing to this difference between the descriptive and simulation
findings is the fact that the descriptive anglysis compares 1977 NAP-
eligible participants to 1984 NAP participants. In particular, nutrient
availability per dollar of food used at home was generally higher in 1984

than in 1977, as shown in Tables IV.2 and IV.5. In the descriptive
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analysis, this increase tends to offset or even dominate the negative
effects of NAP. In the simulation analysis, nutrient availability per
dollar of food used at home is held constant at 1984 levels for all three
of the programs that are studied.

Little is known about the factors responsible for the 1977-1984
increase in nutrient availabilty per dollar of food used at home. Changes
unrelatéd to NAP occurred during this period that Probably contributed to
the increase., These include a trend toward more home production of food,
rising food prices, and a growing awareness of the need for nutritious
diets. On the other hand, NAP participants may make more economical food
purchasing decisions than FSP participants, in the sense of obtaining more
nutrients per dollar, in order to have money left over to spend on nonfood
items. It is likely that both cash issuance and £rends unrelated to NAP
contributed to the 1977-1984 improvement in nutrient availabilty per dollar
of food used at home. If this is true, then the simulation results
overstate the negative effects of cash issuance on nutrient availability.
It therefore appears that the true effect of cash issuance on nutrient
availability may be somewhat closer to zero than is shown by the simulation
results in Figure IV.2. Note, however, that this discussion does not
impinge on the accuracy of the simulation results for the ef fect on
nutrient availabilty of NAP's restrictions on eligibility and benefits.

In addition, it is important to recall that the simulation
estimates of increases in the proportions of households that fail to attain
RDA as a consequence of cash issuance are based on a statistical estimate
of the difference between the MPC out of coupons and thé MPC out of cash

that is not significantly different from zero. Thus, completely aside from
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the question of changes in the availability of nutrients per dellar of food
used at home, the simulated effects of cash issuance on nutrient availabil-

ity are not significantly different from zero.

2. The Total Effect of NAP

Simulation analysis c;n also be used to assess NAP's total effect
on nutrient availability. “Total effect" is used here not to refer to the
combined effects of cash issuance and restrictions on eligibility and
benefits, but rather to refer to the effect of NAP relative to the complete
absence of a food assistance program targeted to the general low income
population., The specific question to be answered is: "By how much does NAP
improve the diets of participating households in terms of the likelihood of
meeting the RDA for selected-nutrients?“ Table 1V.6 shows that NAP is
estimated to reduce the percent of participating households that fail to
attain the RDA by between 5.0 percentage points (food energy) and 6.7
percentage points (magnesium). The magnitudes of these estimated effects
indicate how much the current Nutrition Assistance Program improves the

quality of diets of Puerto Rico households.

E. CONCLUSIONS

The results of the aznalysis of nutrient availability suggest that
the diet quality of NAP participants is generally quite high. In addition,
the nutritional adequacy of the diets of NAP-eligible participants
generally increased between 1977 and 1984, as shown by the increasing
proportion of NAP-eligible households attaining the RDA for all but two
nutrients.‘ Nevertheless, the results of the statistical and simulation
analyses provide evidence that NAP resulted in a slight decline in diet

quality.
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The major results of the descriptive analysis show that, despite
very few changes in the quantities of food used from the major food groups
between 1977 and 1984, the percentage of NAP-eligible participant house-
holds attaining the RDA increased for most nutrients (the exceptions are
riboflavin and vitamin Bio). Fairly substantial increases of five or more

percentage points occurred for three of the nutrients (iron, vitaimin Bg»

and vitamin C) and smaller increases occurred for the remaining nutrients.
In some ways, the finding of some increase in diet quality is surprising,
given that real food expenditures (food expenditures in 1984 dollars)
declined over this seven year period. Apparently, participant households
(as well as all Puerto Rico households) compensated for declining real food
expenditures by using foods which were relatively more nutritious.
Descriptive evidence for this conclusion comes f;om Table 1IV.2 which shows
a higher availabilty of nutrients per dollar of food used at home in 1984
than in 1977.

The descriptive findings provide only an overview of the diet
quality of participant households in 1977 and 1984, The effects of NAP on
nutrient availability are not isolated from the effects of all other '
factors changing over the seven year period. In contrast, the statistical
analysis of nutrient availabilty attempts to distinguish between the
effects of NAP and the influences of other factors on diet quality.

The results of the statistical and simulation analyses of nutrient
availability show small negative effects of NAP on diet quality. The
‘effect of cash issuance is an increase in the percent of households failing
to attain the RDA of 1.5 percentage points for food energy and of between

.7 and 2.5 percentage points for the other nutrients examined. NAP's
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restrictions on eligibility and benefits are estimated to have increased
the percentage of households failing to meet the RDA by 1.2 percentage
points for food energy and by between 1.4 and 2.4 percentage points for the
other nutrients analyzed.

There are tvo important qualifications to the estimated increases
in the percentages failing to attain the RDA due to cash issuance. First,
these estimates are the maximum effects of cash issuance and would be even
smaller if the increase between 1977 and 1984 in the efficiency with which
food dollars are converted to nutrients is partly an effect of NAP,
Second, the estimated effects of cash issuance on the percent of
participants failing to attain the RDA are based on a difference in the
marginal propensities to consume food at home out of coupons and cash
benefits that is not different from zero in a st;tistical sense, There-
fore, the estimated increases in the percent failing to meet the RDA are

also not significantly different from zero.

Iv-37






REFERENCES

Adrian, John, and Raymond Daniel. "Impact of Socioeconomic Factors on
Consumption of Selected Food Nutrients in the United States.” American
Journal of Agricultural Economics, Vol. 58, No. 1, February 1976, pp.
31-38.

Allen, J.E., and K.E. Gadson. “Nutrient Consumption Patterns of Low~Income
Households.” United States Department of Agriculture, Economic
Research Service, Technical Bulletin No. 1685, June 1983.

Basiotis, Panayotis P. "Food Costs, Nutrient Availability, and Nutrient
Intake of Food Stamp Program Eligible Households: Analysis in a
Household Production Framework.” Ph.D. dissertation, University of
Missouri, 1983.

Basiotis, Peter, Mark Brown, S.R. Johpson, and Karen J. Morgan. "Nutrient
Availability, Food Costs, and Food Stamps.” American Journal of
Agricultural Economics, Vol. 65, 1983, pp. 685693,

Benus, J., J. Kmenta, and H, Shapiro. "The Dynamics of Household Budget
Allocation to Food Expenditures.” The Review of Economics and
Statistics, Vol. 58, No. 2, 1976, pp. 129-138.

Blanciforti, Laura. "Food Stamp Program Effects in Puerto Rico.”
Economics Research Service staff report, U.S. Department of
Agriculture, 1983,

Brown, Mark, S.R. Johnson, and Robert L. Rizek. "Food Stamps and
Expenditure Patterns: A Statistical Analysis.” University of
Missouri-Columbia. Report prepared under U.S. Department of
Agriculture Grant No. 53-3244-9-188, 1982.

Chen, Jain—-Shing A. "Simultaneous Equations Models With Qualitative
Dependent Variables: A Food Stamp Program Participation and Food Cost
Analysis." Ph.D. dissertation, University of Missouri, 1983.

Consumer and Food Economics Imstitute. "Composition of Foods: Dairy and
Egg Products: Raw, Processed, Prepared.” U,S. Department of
Agriculture, Agricultural Handbook 8-1, 1976.

Consumer and Food Economics Institute. “Composition of Foods: Spices and
Herbs; Raw, Processed, Prepared.” U.S, Department of Agriculture,
Agriculture Handbook 8-2, 1977. '

Consumer and Food Economics Institute. "Composition of Foods: Baby Foods;
Raw, Processed, Prepared.” U.S. Department of Agriculture, Agriculture
Handbook 8-3, 1978.



Davis, Carlton G. "Linkages Between Socioceconomic Characteristics, Food
Expenditure Patterns, and Nutritional Status of Low Income
Households: A Critical Review.” American Journal of Agricultural
Economics, Vol. 64, 1982, pp. 1017-1025.

Davis, C.G., and P.H. Neenan. "Impact of Food Stamp and Nutrition
Education Programs on Food Group Expenditure and Nutriemt Intake of
Low-Income Households.” Southern Journal of Agricultural Economics,
Vol. 11, 1979, pp. 121-129,

Food and Nutrition Board. Recommended Dietary Allowances, 9th Editionm,
Washington, D.C.: National Research Council, National Academy of
Sciences, 1980.

Heckman, James, J. "Sample Selection Bias as a Specification Error.”
Econometrica, Vol. 47, 1979, pp. 153-161.

Hymans, Saul H., and Harold T. Shapiro. "The Allocation of Household
Income to Food Consumption.” Journzl of Econometrics, Vol. 4, No. 2,
1976,

Johnson, S.R., J.A. Burt, and K.J., Morgan. "The Food Stamp Program:
Participation, Food Cost, and Diet Quality for Low-Income Households.™
Food Technology, 1981, pp. 58-70.

Kennedy, Eileen T. "Dietary Assessment.” Manual of Clinical Nutrition,
David Paige (ed.). Nutrition Publications Inc., Pleasantville, New
Jersey, 1983,

Kennedy, E.T., M.W. Barrell, and B. Frazao.. "Distribution of Nutrient
Intake Across Meals in the United States Population." Ecology of Food
and Nutrition, 1982, Vol. 11, pp. 217-224,

Lane, Sylvia. "Food Distribution and Food Stamp Program Effects on Food
Consumption and Nutritional 'Achievement' of Low-Income Persons in Kern
County, California.” American Journal of Agricultural Economics, Vol.
60, 1978, pp. 108-116. :

Madden, J. Patrick, and M. Yoder. "Program Evaluation: Food Stamp and
Commodity Distribution on the Rural Areas of Central Pennsylvania.”
Bulletin 780, Agricultural Experiment Station, the Pennsylvania State
University, University Park, PA, 1972,

Moussie, M., C.G, Davis, L.B. Bailey, P.A. Wagner, H. Appledorft, J.S.
Dinning, and G.J. Christakis. "Impact of Socioeconomic Characteristics
on Food Expenditure Pattern and Adolescent Nutritiomal Status Among
Low-Income Florida Households." Bulletin 837, Agricultural Experiment
Stations, Institute of Food and Agricultural Sciences, University of
Florida, Gainesville, FL, 1983,



Neenan, P.H. and G. Davis. “Impact of the Food Stamp Program on Low Income
Household Food Consumption in Rural Florida." Southern Journal of
Agricultural Economics, Vol. 9, 1977, pp. 89-97.

Neenan, P.H,, and C.G. Davis. "Impact of Food Stamps and Expanded Food and
Nutrition Education Programs on Food Expenditure and Nutrient Intake of
Low Income Rural Florida Households." Bulletin 805, Agricultural
Experimental Stations, Institute of Food and Agricultural Sciences,
University of Florida, Gainesville, FL, 1978.

Orr, M.L., "Pantothenic Acid, Vitamin B6 and Vitamin Bjp in Foods." U.S.
Department of Agriculture, Home Economic Research Report No. 36, 1969,

Salathe, Larry E. "The Food Stamp Program and Low-Income Households' Food
Purchases.” Agricultural Economics Research, Vol. 32, No. 4, 1980.

Scearce, W. Keith, and Robert B. Jensen. “Fgod Stamp Program Effects on
Availabllity of Food Nutrients for Low—Income Families in the Southern
Region of the United States.” Southern Journal of Agricultural
Economices, Vol. 11, No. 2, December 1979, pp. 113-120.

Smallwood, David M., and James R. Blaylock., “Analysis of Food Stamp
Program Participation and Food Expenditures.” ZEconomics Research
Service staff report, U.S. Department of Agriculture, 1983.

Stewart, J. "Notes on the Underground Economy,” Puerto Rico Business

Review. April 1984, pp. 19-30.

U.S. Congress. The Congressional Record. Washington, D.C,: U.S,
Government Printing Office, 1983,

U.S. Department of Agriculture, Food and Nutrition Service, Evaluation of
the Puerto Rico Nutrition Assistance Program. Washington, D.C., 1983,

U.S. Department of Agriculture, Human Nutrition Information Service,
Nationwide Food Consumption Survey 1977-78, Preliminary Report No. 9.
Food Consumption and Dietary Levels of Households in Puerto Rico,
Summer and Fall 1977. Washington, D.C., 198Za.

U.S. Department of Agriculture, Human Nutrition Information Service,
Nationwide Food Consumption Survey 1977-78, Preliminary Report No.
12. TFood and Nutrient Intakes of Individuals in 1 Day in Puerto Rico,
Summer and Fall 1977. Washington, D.C. 1982b.

Watt, B., and A. Merrill., “"Composition of Foods . . . Raw, Processed,
Prepared.” U.S. Department of Agriculture, Agricultural Handbook 8
(revised), 1963.

Weimer, Jon P. "The Nutritional Status of the Elderly." National Food
Review, Summer 1982, pp. 7-10.




. West, Donald A. and David W. Price., "The Effects of Income, Assets, Food
Programs, and Household Size on Food Consumption.” American Journal of

Agricultural Economics, Vol., 58, November 1976, pp. 725-730.

West, Donald A. "Effects of the Food Stamp Program on Food Expendi-
tures." Office of Economic Analysis and Program Evaluation staff

report, U.S, Department of Agriculture, 1979,

West, Donald A.,, David W. Price, and Dorothy Z., Price. "Impacts of the
Food Stamp Program on Value of Food Consumed and Nutrient Intake Among
Washington Households with 8-12 Year 0ld Children,” Western Journal of

Agricultural Economics, Vol. 3, No. 2, December 1978, pp. 131-144,

Whitfield, R.A. "A Nutritional Analysis of the Food Stamp Program."
Americal Journal of Public Health, Vol. 72, No. 8, 1982, pp. 793-799.




APPENDIX A

RESULTS OF THE TIME-SERIES ANALYSIS OF FOOD EXPENDITURES






The analysis of consumption behavior presented in the bbdy of this
report was based on cross-section data collected at two points in time——
1977 and 1984. While these time periods provide information on consumption
behavior both prior to and following the introduction of the Nutrition
Assistance Program (NAP) in Puerto Rico in 1982, the pre-MAP observation
period is for a subsfantially different Food Stamp Program (FSP) than that
which existed immediately prior to NAP. The primary change in the FSP
between the 1977 survey and NAP was the eliminatiop of the purchase
requirement (EPR) in 1979. Given that both EPR and the switch to cash
issuance occurred in the interval betwgen the two surveys, it is difficult
on the basis of the survey data to separate the impacts of these two major
program changes on consumption behavior. In order to provide some
additional insight into the separate impacts of EPR and NAP on food
consumption behavior, a second analysis has been undertaken using time-
series data. Tﬁis appendix summarizes the findings from that analysis.

Before presenting the results from the analysis, it is important to
note several limitations of the time-series work. First, unlike the cross-
section work, the time-series results are based on aggregate data on
consumption behavior. This is a drawback since relationships which exist
at the individual level may be obscured when behavior is aggregated across
all individuals. In addition, the time-series data are for the entire
population of Puerto Rico rather than only the food assistance program
eligible population. Thus, the time-series analysis provides estimates of
the impact of program changes on the consumption behavior of the entire
population while rhe cross-section work provides estimates of the impact on
those directly affected by the changes--the population of program

participants.



The final limitations of the time-series analysis arise'because of
the lack of monthly or quarterly data on consumption behavior. With only
annual data available, there was only one post~NAP observation (FY 1983),
which made it impossible to estimate the impact of NAP on consumption
behavior.l As a result, the time-series anal?sis was restricted to the
period FY 1948 to FY 1982 and focused on the differential impacté of the
pre— and post-EPR Food Stamp Program on consumption behavior. The FSP was
implemented in Puerto Rico in FY 1975 and the purchase requirement was
eliminated in December 1978; hence, the estimation of these impacts was
based on four pre-EPR FSP observations and four post-EPR FSP observations.
The use of annual data creates a second difficulty since estimates of the
marginal propensity torconsume based on annual data are less precise fhan
those using monthlj or quarterly data. To the extent that the introduction
of the FSP and the subsequent program changes produced multiple-round
impacts on the consumption behavior of the Puerto Rico populaton, the
estimates obtained in the time-series are likely to overstate the impact of
the program on the consumption behavior of the program eligible population.

In examining the impact on consumption behavior of the Food Stamp
Program both prior to and following EPR, aggregate demand equations for

per—capita food and nonfood consumption expenditures were estimated.2 From

lThe food assistance program data were provided by the V.S,
Department of Agriculture. The remaining data were drawn from Puerto
Rico's National Income accounts and related data.

2The demand equations were estimated both separately and as a
system of equations (linear expenditure system). Since the estimated
impacts of the changes in the food assistance program on consumption
behavior were equivalent under both approaches, the findings from the
simpler, single equation estimation are presented in this appendix.
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these equatioﬁs, estimates were obtained of the marginal propensity to
gonsume food and nonfood items from the pre-EPR food stamp benefit, the
post-EPR food stamp benefit, and income.l Table A.l summarizes the
estimates of the marginal propensities to consume, while Table A.2 presents
the ordinary least squares estimates upon which the MPCs are based, % Table
A.3 contains the means and standard deviations for the dependent and
explanatory variables,

As can be seen from Table A.l, the estimated marginal propensity to
consume food out of food stamp benefits was quite high both prior to and
following EPR. Under the pre-EPR FSP approximately $.51 of every
additional dollar of food stamp benefit was spent on food products, while
following EFR the MPC from fqod stamp benefits fell to about .28. These

estimates of the MPC from food stamp benefits are'substantially greater

Mncome was defined as per—capita total expenditures on food and
nonfood items minus the value of the food stamp benefit. The definition of
"income" as total expenditures is consistent with the majority of demand
analyses which seek to abstract from the issue of savings. However, in
Puerto Rico the issue is somewhat different since, according to published
statistics, total consumption expenditure has exceeded disposable personal
income for 29 of the last 36 years, Although the exact source of the funds
for the additional expenditures is not known, the most reasonable explana-
tion attributes the greater expenditures to substantial underreporting of
both consumption and income within the Puerto Rico economy, with income
more easily misreported. Unfortunately, although the size of the
underground economy is projected to be quite large, there are no data
available to determine accurately the size of the underground economy in
Puerto Rico nor to test the reliability of alternative explanations of the
higher level of consumption.

21n addifion to these simple models, several alternative specifica-
tions of the equations were estimated. The results were very stable with
respect to specifications which included additional explanatory variables
{(e.g., unemployment rate, time trend, lagged endogenous variables). The
food consumption equation results were also stable with respect to alterna—
tive functional forms (e.g., log-linear, log-log). The nonfood consumption
equation was less robust to alternative functional forms.
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than the results obtained for either food stamp benefits or NAP benefits in
the cross-section work. The estimates obtained for the marginal Propensity
to consume food from income are approximately equal in the time-series and
crogs—section analyses, Thus, the time-series provides support for the
cross—section estimate of the MPC from income of approximately .14,

Efforts to reconcile the differences in the MPC estimates from the
cross—section and time-series work have not been successful., Given the
limited number of observations available in the time-series work, the
possibility of multiple-round impacts, the aggregate level data, and
possible underreporting of personal consumpt;on in the National Income
accounts statistics (projected to be quite large),1 the time-series results

are probably less reliable than those of the cross-section analyses,

1Stewart (1984) projects that the scale of the underground economy
in Puerto Rico far exceeds the 10 to 15 percent of GNP which has been
estimated for the United States.



TABLE A.l

ESTIMATES OF THE MARGINAL PROPENSITIES TO CONSUME
FOOD AND NONFOOD PRODUCTS FROM INCOME AND FOOD STAMP
PROGRAM BENEFITS IN PUERTO RICO, FY 1948-FY 1982

Food Nonfood Total
MPCpre—EPR FSP Benefit - 06 - 496%x 1.002
MPCpyst~EPR FSP Benefit - 279%* - T4T*R 1.026
MPCL, ome .139%% .86 5%% 1.004
RZ 9866 .9996

*Significant at the .05 level, two-tailed test,
**Significant at the .0l level, two-tailed test.



TABLE A,.2
OLS ESTIMATION RESULTS FOR PER-CAPITA PERSONAL
CONSUMPTION EXPENDITURE ON FOOD AND NONFOOD
PRODUCTS IN PUERTO RICO, FY 1948-FY 1982

(standard errors in parentheses)

Explanatory Food Nonfood
Variable ' Products Products
Constant 619,6468 - 894.3734
(44,138)%% (218.770)**
Total personal consumption 0.1391 0.8653
expenditures minus food - (0.005)%* {0.005)**
stamp benefits
Food stamp benefits 0. 5062 0.4964
(0.047)** (0.055)%*
Interaction of a post-EPR
dummy variable and ‘ -0,2276 ) 0.2502
food stamp benefits (0.043)*% (0.050)**

Ratio of implieit price
deflator for food
products to implicit
price deflator for ~429, 5667 —
all personal consumption (61,485)%* '

Ratio of implicit price
deflator for nonfood
products to implicit

price deflator for -1108,7538
all personal consumption - (200.110)*
RZ .9866 .9996
DW statistic 2.0798 2.0796
N 35 35
NOTE: Dollar denominated variables are on a per—capita basis and are

in constant (1984) dollars.

*Significant at the .05 level, two-tailed test.
**Significant at the .0l level, two-tailed test.



TABLE A.3

MEANS AND STANDARD DEVIATIONS FOR DEPENDENT AND
EXPLANATORY VARIABLES, FY 1948-FY 1982

Variable Mean Standard Deviation

Personal consumption $617.70 $140.84
expenditures on
food products

Personal consumption 51,955,20 $990,18
expenditures on ’
nonfood products

Total personal consumption $2,512.66 $1,048,51
expenditures minus
food stamp benefits

Food stamp benefits 560.23 115,89

Interaction of post—-EPR $31.96 $91.38
dummy variable and
food stamp benefits

Ratio of implicit price 0.87 0.11
deflator for food
products to implicit
price deflator for all
personal consumption

Ratio of impliecit price 1.04 0.04
deflator for nonfood
products to implicit price
deflator for all
personal consumption

SOURCE: Junta de Planificacion, Ingreso y Producto; U.S, Department of
Agriculture.

NOTE: Dollar denominated variables are on a per—capita basis and are
in constant (1984) dollars.






APPENDIX B

TABULAR ESTIMATES OF THE IMPACT OF NAP ON
FOOD EXPENDITURES AND NUTRIENT AVAILABILITY






The comparison of average weekly food expenditures for different
population subgroups between 1977 an441984 can provide rough estimates of
the impact of NAP on food expenditures. Similarly, the comparison of
average nutrient availabilty can provide rough estimates of the impact of
NAP on nutrient availability. These estimates are only rough approxima-—
tions since they do not fully isolate the effects of NAP from the effects
of changes in factors unrelated to NAP that also influence food use (e.g.,
prices, family size, income) and since they do not permit the partitioning
of the effects of NAP into the effects due to cash issuance and those due
to tighter benefit and eligibility restrictions. Given these limitations,
these estimates are viewed as of secondary importance and as such are
presented as an appendix to the main report.

In this appendix, the tabular analysis of the impact of NAP on food
expenditures is considered first, foilowad by the analysis of the impact on

nutrient availability.

A. FOOD EXPENDITURES

The estimates of the impact of NAP on food expenditures are
computed as the difference in the average valuelof food expenditures
between NAP participants in 1984 and FSP participanfs in 1977 compared to
the difference in the average value of food expenditures for program-
eligible nonparticipants between 1984 and 1977, More concisely, lef F
denote average food expenditures, P denote participants, and NP program-—
eligible nonparticipants; then the estimate of the effect of NAP on food

expenditures is the following:

(Fp,1984 = Fp 1977) = (Fyp 1984 - Fxp,1977)-



The first term, the difference in food expenditures for Program partici-
pants, provides a measure of the impact of NAP which makes no adjustment
for changes in factors other than NAP which influenced food use, By
including the second term, the difference in food expenditures for progrém—
eligible nonparticipants, a rough adjustment is made for changes in factors
not related to NAP which affected food use. That is, to the extent that
the change in average food expenditures of the program—-eligible nonpartici-
pant group reflects the effects of changes in background factors that also
applied to the program participants, the diffefence between the participant
and program—-eligible nonparficipant diffefences in average food expendi-
tures measures the impact of NAP on food expenditures adjusted for back-
ground factors.

The program participant and program—eligiple nonparticipant
comparison groups to be used in calculating these tabular estimates
(difference of differences) of the impact of NAP are somewhat difficult to
define since the compositions of the groups are not strictly independent of
the changes introduced by NAP. 1In particular, since NAP has more stringent
income-eligibility limits than the former FSP, some previously eligible and
participating households were made ineligible under NAP, Thus, a 1984
nonparticipant comparison group based on eligibility for the FSP will
presumably include some households who would have been FSP participants in
1977. This problem can be avoided by restricting the nonparticipant
comparison grouf to those households in 1977 and 1984 who would be eligible
under NAP regulations (adjusted for inflation). The estimates based on

this comparison group provide measures of the impact of cash issuance and
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benefit reduction, while controlling for the effects of NAP's stricter
eligibility requirements.

One potential problem with the use of the program participant/NAP-
eligible nonparticipant comparison Broup is that there will not be a set of
nonparticipants in either year which correspond to the 1977 FSP partlci—
pants who would not be eligible for NAP., The use of the NAP-eligible
participants/ NAP-eligible nonparticipants comparison group avoids thig
Problem by réstricting the set of participants and nonparticipants to those
eligible for NAP, However, this ignores the restriction on ellgibility
component of the NAP changes.

In order to compensate for the fact that each participant/compari-
gson group has drawbacks, several different comparison Eroups are used. The
tabular estimates of the impact of NAP on total food expendi tures and the
money value of food used at home are presented in Table B.1 for the
different participant/program—eligible nonparticipant comparison groups.
The food expenditures values upon which these estimates are based are
contained in Table B.2,

The tabular estimates of the impact of NAP, as seen in Table B.1,
vary considerably across the comparison groups used and by whether the
estimates are in constant or nominal dollars. Focusing only on the
constant dollar estimates, it can be seen that the decline in real food
expenditures for program participants between 1977 and 1984 was 7.7 percent
for total food expenditures and 6.7-percent for the money value of food
used at home. When program~eligible nonparticipant comparison groups are
used to provide adjustments for changes in other (non-NAP) béckground

factors, the estimates of the impact of NAP are considerably below the 7 to
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8 percent total change. Although these adjusted estimates are quite
sensitive to the comparison groups chosen, the range of results are consis-
tent with the findings of the multivariate work reported in Chapter III.
The tabular estimates of the impacts of NAP on total food expenditures
range from a decline of less than 1 percentlto a decline of about 4
percent, while the estimated impact on the money value of food used at home

ranges from close to 0 to a decrease of about 3 percent.

B. NUTRIENRT AVAILABILITY

Rough estimates of the impact of NAP on nutrient availability are
obtained using the difference of differences approach outlined in the
.previous section for food expenditures. The change in nutrient
availability between 1984 and 1977 for program-eligible nonparticipants is
subtracted from the change for participants to provide an estimate of thg
impact of NAP that controls for changes in other (non-NAP) background
factors. For example, if there had been Islandwide changes in food
consumption and nutrient availability which qffected participants gnd
program~eligible nonparticipants equally, the difference of differences
approach would account for this change.

Two measures of diet quality are used in this analysis——the
nutritive value of food used at home per equivalent nutrition unit and the
percéntage of households meeting the 1980 RDA. Food energy and five key
nutrients are examined: c¢alcium, vitamin A, iron, vitamin Bgs and
magnesjum. As discussed in Chapter IV, these nutrients were chosen because
of evidence of potentially low levels in the diets of Puerto Rico

households.



The estimates of the impact of NAP on the average nutritive value
of food used at home per equivalent nutrition unit are presented in Table
B.3. Table B.4 presents similar estimates for the percentage of households
meeting the RDA, The-nufrient availabilty data upon which these estimates
are based are contained in Table B.5 for the average nutritive value of
food used at home (Table B.3) and Table B.6 for the percentage of
households meeting the RDA (Table B.4).

The evidence from the changes in both the average nutritive value
of food used at home (Table B.3) and the percentage of households meeting
the RDA (Table B.4) suggest that the totai change in the quality of diets
between 1977 and 1984 was very minimal.l Of the five nutrients and food
energy, only iron and vitamin Bg showed total changes of greater than 5
percent over the 1977 to 1984 period. When nonparticipant comparison
groups are used to adjust for changes in background factors other than NAP,
the estimated impacts of NAP on diet quality vary widely by comparison
group and by the measure of diet quality. The estimates of the impact of
NAP based on the percentage of households meeting the RDA are, for the most
part positive, while the estimates based on the average mutritive value of
food used at home are generally negative. However, as these are two very
different measures of diet quality and the estimated impacts undey both
measures suggest small changes for almost all nutrients, the results are
not necessarily inéonsistent. The nutrients for which there does appear to

have been a substantial NAP-induced effect are vitamin A, iron, and vitamin

1The total change is indicated by the changes for participants only
(i.e., changes unadjusted for changes in other background factors).
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BG' It should be noted that the apparent large effect for vitamin A

appears to be the result of a statistical artifact.1

1The distribution of vitamin A availability is characterized by a
large number of households whose per-person availability of vitamin A is
around 5,000 I.U. (the RDA for vitamin A). At the same time, a substantial
number of households have very large amounts of vitamin A due to the high
use of foods rich in vitamin A (vegetables, dairy products, and fruits).
This finding, common in food use surveys, is typical for wvitamin A, but
less so for the other key nutrients. A method to reduce the impact of such
very large values is to take a logarithmic transformation of vitamin A
availability, which was done in the statistical analysis of nutrient
availability.
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APPENDIX C

TECHNICAL APPENDIX FOR THE ANALYSIS
OF FOOD EXPENDITURES AND NUTRIENT AVAILABILITY






This appendix describes the technical details of the statistical
and simulation analyses of food expenditures and nutrient availability, as
summarized in a non-technical maunner in Chapters ILI and IV of the
report. The overall approach of the analysis is based on a block recursive
model of food expenditures and nutrient availability. That is, food
assistance benefits (either cash or coupons) are presumed to increase food
expenditures, wh;ch in turn are believed to increase the availability of
nutrients to recipient households. Thus, the impact of NAP or FSP benefits
on nutrient availability are obtained indirectly from the effect of food
assistance benefits on food expenditures and the effect of food
expenditufes on nutrient availability.

Sections A and B of the appendix present~£he econometric model of
food expenditures and nutrient availability, respéctively. Section C
describes the simulation analyses used to generate the predicted effects of
cash issuance and the restrictions on eligibility and benefits on food

expenditures and nutrient availability.

A. ECONOMETRIC ANALYSIS OF FOOD EXPENDITURES

Full Information Maximum Likelihood (FIML) is used to estimate a
model of food expenditures-(total food expenditures and the money value of
food used at home) and participation in the Food Stamp Program or Nutrition
‘Assistance Program. FIML corrects for poessible biases in estimates of the
food expenditure equation that could arise from the self-selection of

participant households from the population of eligible households,



1. Model of Food Expenditures and Program Participation

The basic model of food expenditures and program participation

estimated for the report is the following:

Fi = X8 + aBi + g , (1)
P —zs;:- ‘
1 T4 Y (2)
P -lifP*—ZG+ >0 ‘ 3
i = i~ 4 Y 2 (3)
*
= 0 if P, =

1 Ziﬁ + u, <0,

where F; 1s food expenditures of the ith household (appropriately scaled),
X; is a vector of household characteristics affecting food expenditurés,

B; is the food assistance benefit, PI is an unobserved latent variable
uvnderlying the program participation decision, Zi is a vector of household
characteristics (which may or may not contain elements of X) which
influence the FSP orhNAP participation decision of program eligibles, P; is
a dichotomous wvariable denoting participation (1 = participant, 0 =
nenparticipant), and €y and uy are random disturbance terms. Assumptions

regarding the random disturbance terms are the following:

2
ey N(0,0%)
v, o~ N(Q,l)
02 o
Cov(siui) e £u
Geu 1
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The primary objective of the analysis of food expenditures is to
obtain consistent estimates of a, the marginal effect of food assistance
benefits on food expenditures. Most previous analyses of food expenditures
obtained an estimate of o simply by estimating equation (1) without
reference to the program participation decision denoted by equations (2)
and (3) (a notable eiception to this is the study by Chen, 1983). A
potential problem with the estimates of & based on these studies is that
FSP or NAP participants may have higher food expenditures than otherwise
similar eligible nonparticipants even in the ébsence of a food assistance
program, and the failure to recognize the interdependence of the food
expenditure and program participation equations may result in biased
estimates of o. This potential blas is called sampie selection bias, as
FSP or NAP participants are potentially a self-selected group of households
with higher than average values of food expenditures.

Likelihood Function. Three possible parficipation categories exist

for the sample of households used to estimate the model of food

expenditures and program participation:

1. Participants: Fi = Xiﬂ + aBi + Ei

2, Eligible nonparticipants: Fﬁ = XEB + Ej

Pf =Z 8 4+u. €0
h| J J
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1
3. Ineligibles: Fk = XkB + £k
*
(no P equation)

The log likelihood function for this model is the sum of the log
probabilities of observing: (1) the food expenditures and participation
statusrpf participants, (2) the food expenditures and participation status
of eligible nonparticipants, and (3) the food expenditures of ineligible
households. The log-likelihood function is

L=2¢2 1og(Probli) + I log(Proij) + 3z 1og(Prob3k),

i 3 k
where i,j, and k are indexes ranging over participants, eligible
nenparticipants, and ineligibles, respectively. The three probabilities

are defined as follows:

Probl; = Prob(Fi= X8 +aBte, 2,8 +u >0
= Prob(ei = Fi - XiB - aBi, uy P —ZiG)
= D(zli)*[(l - C(wli)]/o

P s = = . + . . + . 0

r01:>2:I Prob(Fj XEB Ej ZJG uy < 0)
= Prob(e, = F, - X,B, u, < -Z,8
° (EJ R jB 50T )
= D(zzj)*c(wzj)/o

Prob3, = Prob(Fk = XkB + Ek)
= Prob(sk = Ek - XkB)
= DCZZk)/o

los discussed below, FSP-eligible households are used for the
analysis in both 1977 and 1984. In 1984, however, some FSP-eligible
households are ineligible for NAP and, hence, fall into the ineligibie
category.
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where 2, = (F - X8 - aB)/o
z, = (F - X8)/o
w) = (<28 = oz )/ 1 -
W, = (-2Z6 - pzz)/ 1 - p2

p = cov(e,u)/o
D is the standard normal probability demsity function

C is the cumulative standard normal distribution function.

The maximum likelihood estimates of o, B, §, p, and o, were obtained by an
iterative program which searched over possible values of the parameters to
maximize the log-likelihood function.

Detailed Model Specification. Several issues were resolved in the

course of the analysis of food expenditures. The most important issues are

the following:

o Definition of the food expenditure variable

o Determination of the sample on whicﬁ to estimate the
food expenditures model

o Adjustment for different prices of food between 1977
and 1984

o Scaling adjustments

The first issue considered is the appropriate measure of food
expenditures. Two measures of food-expenditures were used in the analysis—-
total food expenditures and the money value of food used at home. Total
food expenditures were used as a dependent variable since this variable is
the most comprehensive measure of food expenditures available.from the
data. It is defined as the sum of the money value of food used at home,

\



expenditures on meals and snacks away from home, and the subsidy value of
school lunches and school breakfasts. The money value of food used at home
is also an important dependent variable because the nutrient availability
data are available only for food used at home and, hence, this variable
links the food expenditure and nutrient availability analyses. The money
value of food used at home is the sum of the money value of purchased food,
home-produced food, and food received as a gift or pay.

The food expenditure model was estimated separately for 1977 and
1984, based on data from FSP—eligible households. FSP-eligible households
in 1977 include FSP participants and eligible nonparticipants., In 1984,
FSP-eligible households include NAP participants, NAP-eligible
nonparticipants, and NAP-ineligible, FSP-eligible nonparticipants (category
3 of the likelihood function). FSP-eligible households were used in the
analysis in order‘to analyze jointly the food expenditure and program
participation decisions. Although some of these households were ineligible
for NAP in 1984, they were used in the 1984 analysis in order to keep the
analysis samples comparable in 1977 and 1984.l In addition, to the extent
that NAP's restrictions on eligibility did not change the underlying food
expenditure behavior of NAP-ineligible, FSP-eligible households (other than
the effect of the elimination of food assistance benefits), these
households should be kept in the analysis in order to inecrease the

efficiency of the parameter estimators.

lAs discussed in Chapter III; these NAP-ineligible, FSP-eligible
households are not used in the analysis of participation in NAP, but are
used in the analysis of food expenditures.
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The third major issue considered in the analysis of food
expenditures was the inflation in the price of food between 1977 and
1984. All dollar-based variables (income, food assistance benefits, and
all measures of food expenditures) wefe expressed in 1984 dollars, The
1977 nominal values were inflated by a price index for food, calculated
from the 1977 and 1984 data bases., The price index was calculated from the.
average quantities and prices of the major food groups in 1977, and from

the average prices of the major food groups in 1984, as follows:

§P1,84x1,77

I
i

price index = -
P1,77%1,77

where i denotes food groups, p is average price, and x is the average
quantity used. The price index is 1.361, indicating that, on average, the
price of food was 36.1 percent higher in 1984 than in 1977.

The final major issue considered in the analysis of food
expenditures was the adjustment for household size. Total food
expenditures, income, program benefits, and guests meals were scaled by
adult-male-equivalent persons, based on the 1980 RDA for food energy, and
the money value of food used at home was scaled by equivalent nutri;ion
units, which adjusts household size for both the number of adult male
equivalents and the proportion of meals eaten at home. These adjustments
were made because the agevand sex composition of persons coﬁsuming food and
the number of meals eaten at home are important predictors of food |

expenditures.
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2., Empirical Results

The wvariables used in the analyéis of food expenditures and program
participation (and their mean values) are presented in Tables C.1 and c.2,
respectively. Most of these variables are self-explanatory. An exception
is the variable called household potential weekly food assistance benefit,
presented in Table C.2 and used in the FSP and NAP participation
analyses. This variable is the predicted food assistance benefit for
eligible nonparticipants and the actual bénefit for participants. The
predicted benefit amount was obtained by a regression equation for food
assistance benefits based on FSP participants in 1977 and NAP participants
in 1984. Briefly, these equations estimated the relationship between
benefits and household income and household size,

The results of the analysis of total food.expenditures are
presented in Table C.3. As discussed in the text and shown in Table Cc.3,
‘the MPCs out of food assistance benefits are .213 for coupons and .226 for
cash, indicating that the switch to cash issuance had virtually no impact
on total food expenditures. The estimates of the MPC out of money income
are .138 for 1977 and .164 for 1984 and are smaller than those out of food
assistance benefits. Although the difference between the MPCs out of money
income and out of food assistance benefits in each year is not signifi-
cantly different from zero, the direction of the difference suggests there
was a tendency in both years to spend somewhat more of an extra dollar of
program benefits on food than an extra dollar of money income.

The results of the participation equation, which was estimated
jointlj with the total food expenditure equation, are presented in Table

C.4. Most of the estimated coefficients have the expected signs, including
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TABLE C,1

MEAN VALUES OF VARIABLES IN THE MONEY-VALUE-OF-FOOD-USED-AT-HOME AND TOTAL
FOOD EXPENDITURE EQUATIONS FOR FOOD~5TAMP-ELIGIRLE HOUSEHOLDS IN PUERTO RICO

1977 1954
— FSF F5P-Eligibie T RAP FSP-Eligible
Variable Participants Nonparticipants Participants Konparticipants?

Household Weekly Cost of $29.86 '$32.62 $27.86 $31.59
Food-at-Home pgr Equivalent
Nutrition Unit

Household Weekly Total Food Cost §30.50 §33.52 ’ $28.16 §32.29
per Adult Male Equivalent

Household Weekly Money Income $24.86 §47.97 $24.02 $52.80
per Adult Male Equivalent

Household Weekly Food Benefit $12.04 $0.00 $11.38 $0. 00
per Adult Male Equivalent

Weekly Subsidy Value of School $0.08 $0.03 $0.17 $0.06
Breakfasts per Adult Male
Equivalent

Weekly Subsidy Value of School $0.94 $0.53 §1.12 §0.67
Lunches per Adult Male
Bquivalent

Waekly Value of Home~-(rowm Food $0.74 $0.72 50.98 $1.27
per Adult Male Equivalent .

Weekly Value of Gift/Pay Food $0.71 $0.94 $1.24 $1.15
per Adult Male Equivalent

Female Head Present 0.96 0.94 0.97 0.96

Black 0.14 0.10 0.13 0.11

Number of Adult-Male-Equivalent 3.79 3.18 3.52 3.0
Persons

‘Number of Cuest Meals 0.8 1.20 1.22 1.54
per Adult Male Equivalent

N 1,381 882 883 849

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto Rico Household
Food Consumption Survey.

NOTE: Dollar samounts are in constant (1984) dollars. Weighted data were used.

%Mean values are based upon 1984 survey households that did not participate in NAP and that would have been
eligible to participate in the 1977 F5P, after adjusting for inflation.

ban “equivalent nutritfion unit™ ic a 2l—neal-nt-hone-ndult-ale-equivnlent person, based upon 1980 RDA for
food energy.



TABLE C.2

MEAN VALUES OF VARIABLES IN THE FSP AND NAP PARTICIPATION EQUATIONS
FOR FSP- AND NAP-ELIGIBLE HOUSEHOLDS IN PUERTO RICO

_ 1977 _ 1984
FSP FSP-Eligible NAP NAP-Eligible
Participants Nonparticipants Participants Ronparticipants
Household Weekly Money Income $81.69 $137.34 §73.08 $101.24
Household Potential Weekly $42.40 -$32.33 §$37.16 $28.41
Food Assistance Benefit
Nonmetropolitan 0.66 0.53 0.69 0.63
Black 0.14 0.10 0.13 0.12
Male Head of Household 0.04 0.06 0.03 0.04
Only
Female Bead of Household 0.26 0.19 . 0,34 0.30
Oaly
Ovwn Home 0.71 0.79 0.68 0.84%
Head of Household is 35 0.50 0.52 0.47 0.43
to 59 Years 0ld® :
Bead of Household is 60 0.22 0.25 0.27 0,43
Years 0ld or Over®
Head of Household Completed 0.15 0.33 ’ 0.20 0.27
High School®
Male Head Employed 0.29 0.51 0.23 0.32
Female Head Employed 0.09 0.18 0.07 0.10
N 1,381 882 883 420

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto Rico Household
Food Consumption Survey.

NOTE: Dollar amounts are in constant (1984) dollars. Weighted data were used.

4The household head is the female head if cne is present, otherwise it {s the male head.
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TABLE C,3

ESTIHATES‘O? TOTAL FOOD EXPENDITURE EQUATIONS FOR
FOOD-STAMP-ELIGIBLE PUERTC RICO HOUSEHOLDS

(standard errors in parentheses)

Explanatory Variables 1977 19848

Constant 28, 155%% 25.356%*
{1.394) {1.572)

Household Weekly Money Income 0. 14284 0.178%»
per Adult Male Equivalent (0.013) (0.012)

Household Weekly Food Benefit 0,21 3%% 0. 226%%
per Adult Male Equivalent . (0.051) T (0.047)
Weekly Subsidy Value of School Breakfasts 0.195 0.563
per Adult Male Equivalent (1.133) (0.867)

Weekly Subsidy Value of School Lunches 0.828%x 0.905%*
Per Adult Male Equivalent (0.245) ‘ {0.250)

Weekly Value of Home Grown Food 1,292%% 1,41 54%
per Adult Male Equivalent {0.120) - (0.101)

Weekly Value of Gift/Pay Food 1.042%% 1,2454%
per Adult Male Equivalent (0.090) (0.100)
Pemale Head Present ) . 3.826%% 1.323
{0.950) (1.158)

Black ‘ -2, 040%* -2, 308%*
(0.780) (0.882)

Number of Adult-Male-Equivalent -2.584 - =2 164%%
Persons (0.185) (0.223)

Number of Guest Meals per 0.482%% 0.620%#%
Adult Male Equivalent A (0.111) (0.083)
o ‘11,758 10.921
N 2,263 1,732

SOURCES: 1977 Puerto Rico Supplement to the Mationwide Food Consumption Survey; 1984 Puerto Rico
Household Food Consumption Survey.

NOTE: The dependent variable is the sum of the money value of food used at home, amount spent on
food away from home, and the subsidy value of school breakfasts and lunches, scaled on the
basis of the number of adult-male-equivalent persons, based upon 1980 RbA for food energy.
The food expenditure equations were estimated Jointly with FSP and NAP participation
equations {see Table C.4). All dollar—denominated variables were inm constant (1984)
dollars. Weighted data were used,

8This equation was estimated on all households in the 1984 data file that would have been eligible for
the 1977 Food Stamp Program, after adjusting for inflatiom.

*Significant at the .05 level, two-tailed test.
**Significant at the .0l level, two-tailed test,
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TABLE C.4
FSP AND RAP PARTICIPATION EQUATIONS FOR
FSP- OR NAP-ELIGIBLE PUERTO RICO BOUSEHOLDS ,
ESTIMATED JOINTLY WITH TOTAL FOOD EXPENDITURE EQUATIONS

(standard errors in parentheses)

Explanatory Variables ) 1977 : 19842
Constant 0.B818%% 1,17 6%*
(0.121) (0.155)
Household Weekly Money Income —0.005%% —0.005%*
(0.0003) 0.0006)
Household Potential Weekly 0.018%% 0.0 5%*
Food Assistance Benefit (0.002) (0.003)
Noonmetropolitan 0.161% 0. 240%%
(0.064) (0.079)

Black 0.251%# 0.077
{0.095) {0.113)

Male Head of Household -0,210 ' 0.092
oOnly (0.143) (0.202)

Fenale Head of Household 0.041 0.044
Only (0.084) {0.090)
Own Home -0.175% =0, 4B 5%%
(0,075) (0.098)

Head of Household 1s 35 =0.310%% -0.261%
to 59 Years 0ld : (0.079) {0.108)
Head of Household is 60 —0.537%% 0, 64154
Years 0ld or OverD (0.103) (0.123)
Head of Household Completed =0.401%» =0.398%%
High SchoolP ' (0.077) . (0,093)
Male Head Employed -D. 466%% =0, 243%%
(0.072) 0.093)

Female Head Eaployed =0,279%% =0.142
(0.083) (D.121)

pc -0.032 -0.005
(0.042) (0.049)

N . 2,263 1,303

SOURCES: 1977 Puerto Rico Supplement to the Ratioowide Food Consunption Survey; 1984 Puerto’ Rico
Household Food Consumption Survey. '

NOTES: The FSP and NAP participation equations were estimated jointly with total food expenditure
equations for 1977 and 1984 (see Table C.3). The dependent variable in the participation
equation takes on a value of 1 for recipients of food assistance and 0 for eligible
nonreciplents. The resultant coefficiente can be interpreted as if they were probit
estimates. All dollar—denominated variables were in constant (1984) dollars, Weighted data
were used.

SNote that the 1984 participation equation was estimated on RAP-eligible households, while the 1984
total food expenditure equation was estimated on FSP-eligible households.

bThe household head is the female head if one is present, otherwige it is the male head.

©The estimate of p is the correlation between the error term in the participation equation and the
error term in the total food expenditure equation. The 1984 estimate of p 18 based upon NAP-eligible
households only.

*Significant at the .05 level, two-tailed test.
**Significant at the .0l level, two~tailed test.
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the coefficient on the potential food assistance benefit which is positive
and the coefficient on money income which is negative. An interesting
result ip Table C.4 is the small .and insignificant coefficient for p, which
is the correlation between the disturbance terms of the food expenditure
and participation equations., This finding suggests that there is no self-
selection bias associated with estimating a food expenditure equation that
does not account for any systematic differences in food expenditures
between participants and eligible nonparticipants.

Tables C.5 and C.6 present the results of the analysis of the money
value of food used at home. For the most part, these findings are similar
to those for total food expenditures. One difference is that the MPC out
of coupons is slightly highgr than the MPC out of cash benefits (.268
versus .210), suggesting tﬁat slightly more of an additional dollar of
coupon benefits is spent on food at home than of an additional dollar of
cash benefits. This difference, however, is not significantly different
from zero.

The results of the participation equation are similar to those
-discussed above. Most of the parameter estimates have the expected sign,
except for the estimate of p in 1977 which is negative. This parameter
estimate is not significant at the ,0l or .05 level, but it is significant
at the ,10 level., In addition, its negative sign is what drives the

estimated coefficient on coupon benefits up to .268, as shown in Table C.5.

B. ECONOMETRIC ANALYSIS QOF NUTRIENT AVAILABILITY
The model of nutrient availability that is described in Chapter IV

of this report is an integral component of a larger model of the effects of
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TABLE C.5

ESTIMATES OF MONEY-VALUE-OF~-FOOD-USED-AT-HOME EQUATIONS
FOR FOOD-STAMP-ELIGIBLE PUERTO RICO HOUSEHOLDS

(standard errors in parentheses)

Explanatory Variables 1977 19842

Constant 27.551%% 25,861
(1.}22) {1.530)

Household Weekly Money Income . 0.138%% 0. 164%%
per Adult Male Equivalent ' {0.012) {0.012)

Bousehold Weekly Food Benefit 0, 268%x 0,210%*
per Adult Male Equivalent (0.047) {0.048)

Weekly Subsidy Value of School

Breakfasts per Adult Male 0.657 1.373
Eguivalent {0.943) (0.796)
~ Weekly Subsidy Value of School 0.600%* 0.432
Lunches per Adult Male Equivalent {0.218) (0.232)
Weekly Value of Home Grown Food 1,230%% 1.456%
per Adult Msle Equivalent {0.120) (0.104)

Weekly Value of Gift/Pay Food L1.157%% 1,427%%
per Adult Msle Equivalent (0.091) (0.094)
Female Bead Present : §,319%% -0,142
. (1.986) - (1.036)
Black =1.,191*% ~2.228%
(0.771) {0.885)

Number of Adult-Male-Equivalent =2.815%% -2.382%%
Persons . (0.180) (0.224)

Fumber of Guest Meals per O.457%% < 0.492%%
Adult Male Equivalent (0.109) 0.086)
c 11.527 11.169
N 2,263 1,732

SOURCES: 1977 FPuertc Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto
Rico Household Food Consumption Survey,

NOTE: The dependent wvariable is the household weekly money value of food used at home,
scaled on the basis of the number of “equivalent nutrition units” eating meals from
home food supplies, based upon 1980 RDA for food energy. The explanatory variables
were scaled on the basis of the number of adult-male-equivalent persons. The food-at-
home equations were estimated jointly with FSP and NAF participation equations (see
Table C.6). All dollar—denominated variables were in constant (1984) dollars.
Weighted datz were used.

AThis equation was estimated on all households in the 1984 data file that would have been
eligible for the 1977 Food Stamp Program, after adjusting for inflation. !

*Significant at the .05 level, two-tailed test.
*dSignificant at the ,01 level, two-tailed test.
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TABLE C.6

FSP AND NAP PARTICIPATION EQUATIONS FOR FSP- OR
NAP-ELIGIBLE PUERTO RICO HOUSEHQOLDS, ESTIMATED
JOINTLY WITH FOOD—AT~HOME EQUATIONS

(standard errors in parentheses)

Explanatory Variables 1977 19848
Constant 0.817%% 1,178%%
{0.121) {0.155)
Household Weekly Money Income =0, 005%* =0, 005%%
(0.0003) (0.0006)
Hougehold Potential Weekly 0,018%% 0.0154%
Food Assistance Benefit (0.002) (0.003)
Nonmetropolitan 0, 158% 0.2424%
(0.064) (0.079)
Black 0.250%% 0.078
{0.095) {0.113)
Male Head of Household -0.211 0.095
Only (0.142) (0.201)
Female Head of Household 0.048 ' 0.043
Only (0.084) (0.090)
Own Home -0.176% -0.487%%
: {0.075) {0.098)
Head of Household 1s 35 . =0, 307%* «0,265%
to 59 Years 01dP (0.079) . (0.108)
Head of Household is 60 -0, 528k ~0. 646%%
Years Old or OverP (0.103) (0.123)
Head of Houaehold Completed =0.399%% . =0.398%%
Eigh School® (0.077) (0.093)
Mzle Head Eaployed =0, 463%% ~0. 246%*
(0.072) (0.094)
Female Head Eaployed =0.270%% =0.145
{0.083) {0.122)
Dc =-0,066 0.012
) (0.040) (0.048)
N 2,263 1,303

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto
Rico Household Food Consumption Survey.

NOTES: The FSP and NAP participation equations were estimated jointly with food-at-home
equations for 1977 and 1984 (see Table C.5). The dependent variable in the
participation equaticn takes on a valuve of 1 for recipients of food assistance and 0
for eligible nonreciplents, The resultant coefficients can be interpreted as if they
were probit estimates. All dollar-denominated variables were in constant (1984)
dollars. Weighted data were used.

BNote that the 1984 participation equation was estimated on RAP-eligible households, while the
1984 food-at-home equation was estimated on FSP-eligible households,

b'rhe household head is the female head if one is present, otherwise it is the male head.

®The estimate of P is the correlation between the error term in the participation equation and
the error term in the faood-at-home equation, The 1984 estimate of p is based upon NAP-eligible
households only.,

*Significant at the .05 level, two-tailed teat.
*hSignificant at the .0l level, two-tailed test.
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food.assistance benefits on the money value of food used at home and
nutrient availability. The full model consists of two principal parts:

(1) An equation explainin¥ the money value of food used

at home: F = £(B, X)
(2) Equations explaining the availability of food energy
and five nutrients: Nj = gj(F, Y)
where F is the money value of food used at home, BEN is the food assistance
benefit, Nj is the availability of nutrient 3, and X and Z are vectors of
other variables that affect the money value of food used at home and
nutrient availability, respectively,

Data limitations require that the full model be specified in terms
of food used at home; the 19?7 and 1984 data files provide information on
nutrient availability that is based only on food used at home, rather than
total food used.

As shown, the full model of the effects of food assistance benefits
consists of a food expenditure equation and a block of six nutrient
availability equations. The model is block recursive in that the money
value of food at home appears as an explanatory variable in the nutrient
availability equations, but the measures of nutrient availability do not
appear as explanatory variables in the food expenditure equation. This
Structure is consistent with the assumption discussed in Chapter IV that
changes in food assistance benefits affecf nutrient availability only

indirectly via changes in the money value of food used at home. The block

lAs discussed in Section A, the equation explaining the money value
of food used at home 1s estimated jointly with an equation explaining the
program participation decision.
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recursive structure facilitates estimation by permitting the detailed
modeling of the effects of food assistance benefits to be confined to the
food-at-home block.

The six equations in the nutrient-availability block of the full
model explain the daily availability per equivalent nutrition unit of food
energy, vitamin BB’ vitamin ‘A, magnesium, calcium, and iron. Each equation
has the same set of explanatory variables——-the F and Y variables mentioned
above:

o The money value of food used at home per equivalent

nutrition unit (F)
o The race of the survey respondent

o An indicator of whether the household has only a male
head ' .

0 An indicator of whether the household has only a female
head

o Indicators of the age of the female houiehold head (or
male head if no female head is present)

o An indicator of whether the female—household head (or
male head if no female head is present) completed high
school

o The employment status of the male head

0 The employment status of the female head

0 " An indicator of whether the household owns its home

Sample mean values of these explanatory variables for FSP-eligible

households in 1977 and 1984 are provided in Table C.7.

leor variables referring only to one household head, the
characteristics of the female head are included in the analysis because in
most of the sample households she is responsible for purchasing food and
preparing meals,
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TABLE C.7

MEAN VALUES OF EXPLANATORY VARIABLES IN EQUATIONS EXPLAINING THE
AVATLABILITY OF SELECTED NUTRIENTS IN FOOD USED FROM HOME
FOOD SUPPLIES BY FOOD-STAMP-ELIGIBLE PUERTO RICO HOUSEHOLDS

1977 1984
Money Value of Food Used at Home $4.42 $4,23
Per Equivalent Nutrition Unit®
Black 0.12 0.12
Male Head of Household Only 0.04 0.04
Female Head of Household Only 0.23 0.31
Head of Household is 35 0.51 0.47
to 59 Years 01d
Head of Household ig 60 0.23 0.32
Years 01d or Over
Head of Household Completed 0.22 | 0.27
High School®
Male Head Employed 0.38 0.30
Female Head Employed 0.13 0.12
Own Home , 0.74 0.75
N 2,263 1,732

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey;
1984 Puerto Rico Household Food Consumption Survey.

NOTE: Weighted data were used.

8The money value of food used at home per equivalent nutrition unit (computed on the
basis of 1980 RDA for food energy) is a daily measure in constant (1984) dollars.

bThe household head is the female head if one is present, otherwise it is the male
head.
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Equations in both blocks of the full model are assumed to include
random disturbance terms., If the disturbance term in the food expenditure
equation 1s correlated with the disturbance terms in the nutrient
availability equations, then ordinary regression estimates of the effect of
food at home on nutrient availability would be biased. To avoid this
problem, the money vélue of food used at home is replaced in the nutrient
availability equations by an instrument for this variable. That is, it is
replaced by the predicted money value of food used at home, based upon
estimation results from the food expenditure analysis. This instrument is
purged of any correlation with the disturbance terms in the nutrient
availability equations. With this adjustment, regression analysis can
produce consistent estimates of the nutrient availability equatioms.

Regression estimates of the nutrient availability equations for FSP
eligible households iﬁ 1977 and 1984 are presented in Tables C.8 and C.9,
respectively. The most consistent finding is that the money value of food
- used at home has a positive and significant effect on nutrient availability.
This effect appears to have grown somewhat over the 1977-1984 period.

Implications of thé regression estimates for the effects of cash
issuance and NAP's restrictions on eligibility and benefits are developed
in Tables C.10 to C.12. In these tables, FIML estimates are used to assess
the effects of NAP\on the money value of food used at home. Regression
estimates of the nutrient availability equations are used to assess the
effects of the estimated changes in the money value of food used at home on
nutrient availability., In this indirect way, the effects of NAP on
nutrient availability are assessed. This procedure is applied to several

"representative” households and should not be confused with the full-scale
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TABLE C.8
ESTIMATES OF EQUATXONS EXPLAINING THE AVAILABILITY OF FOOD
ENERGY AND SELECTED NUTRIENTS IN FOOD USED FROM HOME FOOD
SUPPLIES BY POOD~STAMP~ELIGIBLE PUERTO RICO HOUSEHOLDS IN 1977

(standard errors in parentheses, N = 2,263)

Food Vitamin ﬁtlnin

Energy Bg A8 Magnesium Calcium Iren
Explanatory Variables (Rcal) (ng) (@1)] 4(:;) (mg) ('_'E)
Constant 1302.361%% (0, 9758% 7.844%% 146.888%% 238, 006%% 2, 654%%
(167.522)  (0.110) (0.067) (20.767) (49.832) (0.846)
Predicted Money Value of Food : 689.955%% (4034 0.182%n 93,926%% 196.230%% 3,207%%
Used at Home per Equivalent (31.532) (0.021) {0.013) (3.909) (9.380) {0.159)
Nutrition Unit
Black =59,225 =0.056 0.016 =13.504 ~65.746% 0.225
(104.469)  (0.068) (0.042) (12.950) (31.076) (0.528)
Male Head of Household -242.584 0.012 -0.106 9.948 132,321 %% 3.233%%
Only (172.451) (0.113) {0.070) (21.378) (51.298 (0.871)
Female Bead of Household 269.245%% 0,105 0.069 24,233% 9.700%* =1.544%%
Only {93.664) (0.061) {0.038) (11.611) (27.862) (0.473)
Bead of Household is 35 38.371 =0.024 ~0.048 ~24.B19 ~16.050 1.625%%
to 59 Years 014¢ (88.815) (0.058) (0.036) (11.010) {26.419) {0.449)
Head of Household is 60 420,562%% =0,062 =0.016 5.916 109,777%% 4,8954»
Years 014 or Over® (113.404)  (0.074) (0.046) (14.058) (33.734) €0.573)
Head of Bousehold Completed ~451,001%% =0,096 0,152%% =55.8394% 2.841 =2,319%
High School® (B1.355) (0.058) {0.036) - {11.077) (26.580) (0.451)
Male Head Employed =-38.293 0.037 0.056 2,501 26,268 -0.777
(82.671)  (0.054) (0.033) (10,248) (24,592) (0.418)
Female Head Eployed 175,865 0.177% *0.026 27.896% 23,725 0.151
(105.580) (0.069) (0.043) (13.088) {31.406) (0.533)
Own Home 144,401 0.056 =0,030 24,924% 38.245 1.004%
(81.509) (0.053) (0.033) {10.104) (24.246) (0.412)
22 0. 24.7 0.173 0.122 0.261 0.220 0.253

SOURCE: 1977 Puerto Rico Supplement to the Mationwide Food Cousumption Survey.
NOTES: The dependent variables are daily measures per 2l-nul-nt-hone'-adult-:le-equivllent pereon, The
" number of equivalent adult males eating from home food supplies was computed separately for each
nutrient, using nutrient-specific DA, :
LThe dependent variable in this equation is the natural logarithw of the availability of vitamin A.
bl'he woney value of food used at home Per equivalent nutrition unit {computed on the basis of 1980 RDA for
food energy) is a daily messure in constant (1984) dollars that was predicted on the basis of FIML estimates
of the food-at—home equation that are shown in Table C.5.
©The household head is the female head if one ig present; otherwise it is the male head.

*Significant at the ,05 level, two-tailed test,
*#xSignificant at the .01 level, two-tailed teat,
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TARLE C.9
ESTIMATES OF EQUATIONS EXPLAINING THE AVAILABILITY OF FQOD
ENERGY AND SELECTED NUTRIENTS IN FOOD USED FROM HOME FOOD
SUPPLIES BY FOOD-STAMP~ELIGIELE PUERTO RICO HOUSEMOLDS IN 1984

(standard errors in parentheses, N = 1,732)

~ Food  Vitaain —  Vitsain
. Energy Bg AR Magnesium Calcium Iron
Explanatory Variables (Keal) _(mg) (1m) {=ng) (mg) (=g)
Constant 881.055%% g, 5854% 7,81 3% 99,9574 23]1,999%% 2,701 %
(188.896) (0.121) (0.067) (23.276) (56.691) (0.933)
Predicted Money Value of Food ) 781.383%% ¢, 515"‘: 0. 2054» 105,519%% 197,377 3.505%%
Used at Home pgr Equivalent (36.235) (0.023) (0.013) (4.465) {10.875) {0.179)
Nutrition Unit
Black : 57.672 =0.054 -0.013 -13.923 -68.318 0.148
(127.265) (0.081) (0.044) {15.681) (38.195) (0.630)
Male Bead of Household =153.338 0.043 =0, 200%% 23.200 101.107 3,111
Only (224.575) (0,144) (0.077) (27.672) (67.339) (1.111)
Famale Head of Household 223,037 0,045 0.018 7,351 -24,994 =1.279%
Ooly (102,596)  (0.066) (0.036) (12,642) (30.791) (0.508)
Head of Household is 35 202,086 0.153% 0.004 19.224 16.174 1,810%*
to 59 Years 01d¢ (114.382) (0.073) (0.040) (14.094) {34,328) (0.566)
Head of Household is 60 247,785 -0.085 ~0,048 9.574 87.503#% 4.182%%
Years 0ld or Over® (136.570) (0.087) (0.048) (16.828) (40.987) (0.676)
Head of Household Completed =414,158%% w0, 1720% 0.053 ~60.077%% =35.266 ~2.837%%
High School® (101.551) (0.064) €0.035) (12.513) (30.477) (0.503)
Male Head Eaployed =29,590 0.035 0.014 -2,500 -7.906 -0,781
(102.981) (0.066) (0.036) (12.689) (30.907) (0.510)
Female Head Eaployed 456.906 0.110 + 0,034 5.920 3,136 =0.304
(132.561) (0.085) (0.044) (16.334) (39.784) (0.656)
Own Home 314,124%% 0,118 =-0.042 39.476%x 62.469% 1.432%n
. (101.004) (0.065) {0.035) (12.446) (30.313) {0.500)
R2 0.277 0.250 0.151 0.303 0.217 0.305

SOURCE: 1984 Puerto Rico Household Food Consumption Survey,

RCTES: The dependent variables are dail BEaSUTES per 2l-‘ell-lt-hou-ldult-nle-equivalent person. The
nunber of equivalent adult males eating from home food supplies was computed separately for each
nutrient, using nutrient-specific RDA, :

2The dependent variable in this equation is the matural logarithm of the availability of vitamin A.

b’.l'he money value of food used at home per equivalent nutrition unit (computed on the basis of 1980 RDA for

food energy) 1s a daily measure that was predicted on the basis of FIML estimates of the food-at-home

aquation that are shown in Table C.5.

€The household head is the female head if one is present; otherwise it is the male head.

*Significant at the .05 level, two-tailed test.
ktSignificant at the .01 level, two-tailed test.

C-2]



TABLE C.10

IMPLIED EFFECTS OF CASH ISSUANCE ON NUTRIENT AVAILABILITY
FOR A TYPICAL HOUSEHOLD, BASED ON STATISTICAL ESTIMATES

Assumptions:

(1) Nutrient availability under NAP is being compared with nutrient avallability under
the hypothetical "Coupon' Program,"

(2) The "typical” household 1s assumed to receive a daily benefit of $1.63 per adult

male equivalent under both NAP and the "Coupon Program.” This 1s the average
reported NAP benefit in 1984,

Estimated Effect on the Daily Money Value of Food Used at Home per Equivalent Nutrition
Unit: '

Change in Money Vhlhe

of Food Used at Home

= (.21 - .27) x $1.63
= =$.10

. Estimated Effects on the Daily Availability of Nutrients ffom Food Used at Home per
EquivaYent Nutrition Unit:

Change in Availability = Change in Money Value x Estimated Effect of Food at Home
of Nutrient of Food Used at Home on Nutrient Availability in 1984

¢ Change in Availability = -$,10 x 781 = 78 Kcal

of Food Energy

0 Change in Availability
of Vitamin Bﬁ

o Change in Availability
of Vitamin A

o Change in Awailability
of Magnesium

o Change in Availability
of Calcium

o Change in Availability
of Iron

(-2.9%)

-$.10 x 0,52 = -0.05 mg
(-2.3%)

~$.10 x 1,470 = =147 IU
(-2.9%)

-$.10 x 106 = =10.6 mg
(-3.0%)

-$.10 x 197 = -19.7 mg

-$.10 x 3.5 = =0.35 mg
(~3.5%)

NOTE: Percentage changes in nutrient availability are relative to the adult male RDA

(see Table IV.5).
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TABLE C.11

IMPLIED EFFECTS OF RESTRICTIONS ON PROGRAM BENEFITS
ON NUTRIENT AVAILABILITY FOR A TYPICAL HOUSEHOLD,
BASED ON STATISTICAL ESTIMATES

Assumptions:

(1) Nutrient availability under NAP is being compared with nutrient availability under
the hypothetical "Cash Program.”

(2) The "typical" household is assumed to receive the average daily NAP benefit of
$1.63 per adult male equivalent. This is average reported NAP benefit in 1984,
Under the “"Coupon Program,” the benefit is assumed to be $1.89 (16 percent higher)
due to indexation for changes in food prices.

Estimated Effect on the Daily Money Value of Food Used at Home per Equivalent Nutrition
Unit:

Change in Money Value = MPCysp x (Daily NAP Benefit = Daily "Coupon Program” Benefit)
of Food Used at Home .
= ,21 x ($1.63 - $1.89)

= ""s. 05

Estimated Effects on the Daily Availability of Nutrients from Food Used at Home per
Equivalent Mutrition Unit:

Change in Availability = Change in Money Value x Estimated Effect of Food at Home

of Nutrient

of Food Used at Home

o Change in Availability -5.05 x 781 = =39 Kcal
of Food Energy (-1.4%)

o Change in Availability -§.05 x 0.52 = -0,03 ng
of Vitamin Bg . (-1.4%)

o Change in Availability -$.05 x 1,470 = =74 IU
of Vitamin A (-1.5%)

o Change in Availability -$.05 x 106 = -5,3 mg
of Magnesium (-1.5%)

o Change in Availability -$.05 x 197 = -9.9 mg
of Caleium {(-1.2%)

o Change in Availability -$.05 x 3.5 = —,18 mg
of Iron {(-1.8%)

NOTE: Percentage changes in nutrient availability are relative to the adult male RDA

{see Table IV.5).
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TABLE C.12

IMPLTED EFFECTS OF RESTRICTIONS ON PROGRAM ELIGIBILITY
ON NUTRIENT AVAILABILITY FOR A TYPICAL HOUSEHOLD,
BASED ON STATISTICAL ESTIMATES

Assumptions:

(1) Nutrient availability under NAP is being compared with nutrient availabilty under
the hypothetical "Cash Program."

(2) The “"typical” household is assumed to be ineligible for NAP and is assumed to
receive a daily benefit under the "Cash Program"” of $1.18 per adult male
equivalent. This NAP-ineligible household has a small benefit under the "Cash
Program” (relative to the NAP-eligible household in Table IV.7) because its net
income is relatively high.

Estimated Effect on the Daily Money Value of Food Used at Home per Equivalent Nutrition
Unit:

Change in Money Value

MPCyap x (Daily NAP Benefit - Daily "Coupon Program” Benefit)
of Food Used at Home

.21 x ($0.00 - $1.18)

-5.25

Estimated Effects on the Daily Availability of Nutrients from Food Used at Home per
Equivalent Nutrition Unit:

Change in Availability = Change in Money Value x Estimated Effect of Food at Home
of Nutrient ’ of Food Used at Home on Nutrient Availability in 1984
o Change in Availability = -$.25 x 781 = =195 Keal
of Food Energy (-7.2%)
o Change in Availability = -$.25x 0,52 = =-0.13 mg
of Vitamin Bg (=5.9%)
o Change in Availability = =$.25 x 1,470 = =368 IU
of Vitamin A (-7.4%)
o Change in Availability = -$.25 x 106 = =26.5 mg
of Magnesium -7.6%)
o Change in Availability = -$.25 x 197 = -49,3 mg-
of Caleium (~6.2%)
o Change in Availability = -$%$.25 x 3.5 = =0.88 mg

of Iron (-8.8%)

NOTE: Percentage changes in nutrient availability are relative to the adult male RDA
(see Table IV.5). .

C-24



simulation analysis of nutrient availability that is described in Chapter
1V and in the following section. Highlights of NAP's estimated effects on
nutrient availability, as reported in Tables C.10 to C.12, are as follows:
o For a NAP participant receiving the average benefit,
cash issuance is estimated to have reduced the
availability of food energy by 2.9 percent and the
availability of five nutrients by between 2.3 percent
and 3.5 percent (Table C.10).
0o For a NAP participant receiving the average benefit,
NAP's restrictions on benefits are estimated to have
reduced the availability of food energy by l.4 percent
and the availability of five nutrients by between 1.2
percent and 1.8 percent (Table C.11),
o For the average FSP participant who was ineligible to
receive NAP benefits, the availability of food energy
fell by 7.2 percent and the availability of five
nutrients fell by between 5.9 percent and 8.8 percent
(Table C.12). '
C. SIMULATION ANALYSIS
As applied in this study, simulation analysis involves the use of
estimates of equations explaining food use, participation in a food
assistance program, and nutrient availability to predict these outcomes for
individual sample households under alternative sets of program
regulations. The predicted outcomes under one set of program rules can be
averaged over the sample and compared to average predicted outcomes under
another set of regulations, thus providing an estimate of the effect of the
regulation changes on food expenditures and nutrient availability.
Household program participation, food expenditures, and nutrient

availability were simulated under three alternative programs. The programs

and the equations used in the simulations are as follows:
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Program 1

@ 2
®)
(e) NAI
Program 2
(@) P
(b) F,
() M,

Program 3

(a)

(b)

(c)

NA

The

(Yg4)

NAP

§,, + Y84NAP

Zg1%84 84

Xa4Pgy T 0gNABg, x Py

Taitrgs * Og4F)

A hypothetical "Coupon Program" that provides NAP-
level benefits in the form of coupons

684 + 777NAP

Zgs, 84

Xo4Bgy T @g7NAPg, x Py

Yourgs + 8gsTo

A hypothetical “"Cash Program" that provides FSP-
level benefits in the form of cash and has FSP
eligibility requirements

) + 784FSP

Z34%84 84

+ 584FSP

X34884 gy X Py

A F

Ygutrgs T 9g4F3

notation in the equations 1s defined as follows:

The vector of coefficients on household charac~-
teristics in the 1984 program participation
equation

The coefficient on the actual or potential food
assistance benefit in the 1977 (1984) program
participation equation

The vector of coefficients on household charac-
teristics in the 1984 food expenditure equation
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@77 (og,)

84
%84

P: (P;, P;)
P, (P,, By)
F) (Fp, F3)

NA; (NA,, NAg)

NAP84

FSP84

The coefficient on the actual food assistance

benefit in the 1977 (1984) food expenditure
equation

The vector of coefficients on household charac-
teristics in a selected 1984 nutrient
availability equation

The coefficient on food expenditures (specifi-
cally, the money value of food used at home) in
a selected 1984 nutrient availability equation

The simulated value of the participation index
under Program 1 (Program 2 or Program 3)

An indicator of simulated participation status
(0 = nonparticipation, 1 = participation) under
Program 1 (Program 2 or Program 3)

Simulated food expenditures under Program 1
(Program 2 or Program 3)

Simulated availability of a selected nutrient
under Program 1 (Program 2 or Program 3)

A vector of household characteristics, measured
in 1984, that affect program participation

A vector of household characteristics, measured
in 1984, that affect food expenditures

A vector of household characteristics, measured
in 1984, that affect the availability of a
selected nutrient

The potential 1984 NAP benefit

The potential 1984 FSP benefit if the FSP had
continued to exist in 1984

NOTES: (1) Only one selected nutrient availability equation is
shown from among six such equations.

(2) The simulated benefit amount received by a household
is given by the interaction of the potential benefit
and the simulated participation status (P).

(3) In simulating nutrient availability, the measure of
food expenditures is the money value of food used at

home.
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Heuristically, the effects of cash issuance on food expenditures
are nutrient availability are given by Fy - Fy and NA) - NA,, while the
effects of restrictions on eligibility and benefits are given by F) - Fq
and NA; - NAj.

Two pairs of simulations were conducted: (1) simulation of outcomes
under the “"Coupon Program" and NAP, and (2) slmulation of outcomes under
the "Cash Program" and NAP. Tables C.13 and C.14 provide étep-by-step
descriptions of the procedures for simulating total food expenditures under
these two pairs of programs. The procedures for simulating the money value
of food used at home are exactly analogous to these. Simulation of
nutrient availability requires the replacement of Step 5 in the simulation
of the money value of food used at home with the following two steps:

5. To simulate nutrient availability, regression

estimates of equations explaining the availability of
food energy and the five selected nutrients are
applied to reported household characteristics and the
prediced money value of food used at home. The result
is the predicted availability of food energy and
nutrients under the program being studied.

6. For each household, predicted nutrient availability is

compared to the RDA, Based on results for all house-
holds in the simulation, the percentages of households

that fail to attain the RDA for food energy and the
five selected nutrients are computed.
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TABLE C.13

PROCEDURE FOR SIMULATING THE EFFECT OF
CASH ISSUANCE ON TOTAL FOOD EXPENDITURES

Using the 1984 déta file, total food expenditures are simulated under
the hypothetical "Coupon Program.”

1.

2.

Eligibility requirements are assumed to be the same under the
"Coupon Program" as under NAP. Eligibility of households in the
1984 file for the "Coupon Program” is determined by comparing
reported incomes to NAP eligibility limits.®

Benefit amounts are assumed to be the sage as under NAP; however,
the benefits are in the form of coupons.

The 1984 statistical estimates of the determinants of partici-
pation In NAP are used to determine the probability of
participation in the "Coupon Program™ for each eligible house-
hold. However, because benefits are in the form of coupons
rather than cash, the statistical estimate of the effect of cash
benefits on participation is replaced by the statistical estimate
of the effect of coupon benefits on participation.®

The 1984 statistical estimates of the determinants of total food
expenditures are used to predict expenditures by each household
that is predicted to participate in the “Coupon Program.”
However, because benefits are in the form of coupons rather than
cash, the statistical estimate of the MPC out of cash benefits is
replaced by the estimated MPC out of coupons from the statistical
analysis of the 1977 data.

The average predicted total food expenditure is computed for
predicted participants in the "Coupon Program.™

‘Again using 1984 data, total food expenditures of predicted partici-

pants in the hypothetical "Coupon Program” are simulated under the
assumption that the "Coupon Program" is replaced by NAP,

1.

Because the "Coupon Program" and NAP have the same eligibility
requirements, all of the target households (predicted
participants in the "Coupon Program”) are eligible for NAP.2

Benefits are assumed to be in the form of cash and in NAP
amounts.
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TABLE C.13 (Continued)

3. The 1984 statistical estimates of the determinants of program
participation (including the estimated effect of cash benefits)
are used to determine the probability of participation in NAP for
each target household,®

4, The 1984 statistical estimates of the determinants of total food
expenditures (including the estimated MPC out of cash benefits)

are gsed to predict expenditures by each target household under
NAP,

5. The average predicted total food expenditure under NAP is
computed for target households. This amount is compared to the
average predicted expenditure of the same households under the
"Coupon Program™ to obtain an estimate of the effect of cash
issuance on total food expenditures.

8Complete information on deductions from gross Income is not available in the
1984 survey data file. 1In lieu of this information, a household's deductions
are assumed to equal a proportion of its gross income. The proportion is the
average deduction rate, by household size, reported in the June 1984 Puerto
Rico master case record file. For elderly households, net income eligibilty
for NAP and the "Coupon Program" is determined by applying the estimated
deduction rate to reported gross income and comparing the resultant estimated
net income with the NAP net income limits, Gross income eligibility for both
programs is determined by a direct comparison of reported gross income to the
NAP gross income limits.

ba11 eligible households are assigned a potential NAP or "Coupon Program"
benefit. For reported participants in NAP, the amount of the potential
benefit is set equal to the reported amount of the NAP benefit. Potential
benefits for all other households are assigned on the basis of an estimated
NAP benefit equation. Regression analysis was used to estimate this equation.

€A "disturbance term" randomly selected from the standard normal distribution
is assigned to each household in the 1984 data file. Each eligible
household’s disturbance term is compared to its predicted probability of
participating (actually, to its predicted participation index) in the program
being studied. If the disturbance term is the smaller of the two, then the
household is selected as a simulated participant in that program.

dpq preserve the variation across households that is observed in reported
total food expenditures, the predicted value of total food expenditures is
specified to include a disturbance term. 'This term, which is equal to each
household's residual in the estimated total food expenditure equation, is
included in the predictions of total food expenditures under the "Coupon
Program” and NAP,
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TABLE C,14

PROCEDURE FOR SIMULATING THE EFFECT OF RESTRICTIONS ON
ELIGIBILITY AND BENEFITS ON TOTAL FOOD EXPENDITURES

B,

Using the 1984 data file, total food expenditures are simulated under
the hypothetical "Cash Program.”

1. Eligibility requirements are assumed to be less restrictive under
the "Cash Program” than under NAP, These requirements are found
by adjusting 1977 FSP eligibility requirements for inflation.?

2, Benefits are assumed to be in the form of cash and to be
approximately 16 percent larger under the "Cash Program“ than
under NAP--equal to projected FSP benefits in 1984,

3. The 1984 statistical estimates of the determinants of participa-
tion in NAP are used to determine the probability of participa-
tion in the "Cash Program” for each eligible household.©

4. The 1984 statistical estimates of the determinants of total food
expenditures are used to predict expenditures by each household
that is predicted to participate in the "Cash Program.”

5. The average predicted total food expenditure is computed for
predicted participants in the "Cash Program.”

Again using 1984 data, total food expenditures of predicted partici-
pants in the hypothetical "Cash Program” are simulated under the
assumption that the "Cash Program" is replaced by NAP.

1, The more restrictive NAP eligiblity criteria are applied to the
target households (predicted participants in the "Cash
Program").?

2. Benefits are assumed to be in the form of cash and in NAP
amounts. .

3. The 1984 statistical estimates of the determinants of program
participation are used to determine the probability of
participation in NAP for each NAP-eligible target household.®

4, The 1984 statistical estimates of the determinants of total food
expenditures are used to predict expenditures by each target
household under NAP.d

5. The average predicted total food expenditure under NAP is
computed for target households. This amount is compared to the
average predicted expenditure of the same households under the
"Cash Program” to obtain an estimate of the effect of restric-
tions on eligibility and benefits on total food expenditures.
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TABLE C.14 (Continued)

4Complete information on deductions from gross income is not available in the
1977 and 1984 survey data files. In lieu of this informatiom, a household's
deductions are assumed to equal a proportion of its gross income. The propor-
tion is the average deduction rate, by household size, computed from FSP
quality control data for 1978 and from the June 1984 Puerto Rico master case
record file. For elderly households, net income eligibilty for NAP is
determined by applying the 1984 deduction rate to reported gross income in the
1984 survey data file and comparing the resultant estimated net income with
the NAP net income limits. Net income eligibilty for the FSP is determined by
applying the 1978 deduction rate to reported gross income in the 1984 survey
data file and comparing the resultant estimated net income with 1977 FSP net
income limits measured in 1984 dollars. Gross income eligibility for these
programs is determined by direct comparisons of reported gross income to the
actual NAP gross income limits and the inflation-adjusted FSP limits.

bHouseholds eligible for NAP are assigned a potential NAP benefit equal to the
reported NAP benefit (if available) or to the predicted benefit based on an
estimated NAP benefit equation. Regression analysis was used to estimate this
equation on a sample of NAP participants. Household eligible for the FSP are
assigned a FSP benefit equal to 1.1577 times their assigned potential NAP
benefit. The adjustment factor accounts for the indexation of FSP maximum
benefits that would have occurred subsequent to June 1982 if the FSP had
remained in effect. See Chapter I for details.

€A "disturbance term" randomly selected from the standard normal distribution
is assigned to each household in the 1984 data file. The disturbance term for
each household that is eligible for NAP or the "Cash Program” is compared to
its predicted probabilty of participation (actually, to its predicted partici-
pation index) in the program being studied. If the disturbance term is the

smaller of the two, then the household is selected as a simulated participant
in that program.

dp, preserve the variation across households that is observed in reported
total food expenditures, the predicted value of total food expenditures is
specified to include a disturbance term. This term, which is equal to each
household's residual in the estimated total food expenditure equation, is
included in the predictions of total food expenditures under the "Cash
Program” and NAP.
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APPENDIX D

ANALYSIS OF THE POSSIBILITY OF EFFECTS
OF THE ELIMINATION OF THE FOOD STAMP
PURCHASE REQUIREMENT






The evaluation of the effects of NAP on food expenditures in Puerto
Rico, which is presented in the body of this report, is based upon two
surveys, one administered in 1977 and one in 1984, NAP effects are
derived, directly or indirectly, by comparisons between the values of food
expenditures in the two survey years, by comparisons of fegression coeffi-
cients on variables in food—expenditure equations estimated in the two
years, and by comparison of simulated food expenditures under NAP and two
hypothetical programs that combine aspects of NA% and the FSP., While such
comparisons provide information on expenditure behavior both prior to and
following the implementation of NAP, the pre-NAP 1977 survey was '
adminisfered BefOre another major change in the FSP——the elimination of the
purchase requirement (EPR} in 1979, As both EPR and the introduction of
NAP occurred between 1977 and 1984, the comparison of 1977 and 1984 results
to provide an indication of the effects of NAP may be misleading since aﬁy
differences in the results may be due in part to EPR. Tﬁis poésibility is
of particular concern since the expectation is that EPR should have reduced
food expenditures——exactly the type of effect that was predicted for RAP,

To determine the extent to which EPR affected food expenditures,
the 1977 survey data were investigated. By relying on the faﬁt that
different individuals have different ﬁurchase requirements, iﬁ is possible,
cornceptually, to determine the effect of purchase requirements on food
-expenditures. By extrapclation, the effect of the elimination of the
purchase requirement on food expenditures can be predicted, for EPR is, as
a first approximation, simply a reduction of the purchése requirement to zero.

The impact of a purchase requirement on food expenditures is

complex, as the purchase requirement could have two different effects on



household behavior: (1) it could make partial participation in the FSP
(i.e., the purchase of only some fraction of the total foqd stamp
allotment) a realistic option since there are likely to be financial
burdens‘imposed by the presence of a purchase requirement; and (2) it could
make any level of participation in the FSP difficult becaﬁée of problems
faced in :aising the cash nécessary to purchase any portion of the food
stamp allotment, As the first of these two possibilities is the more
likely response, this analysis of the effects of EPR will focus on partial
participation in the FSP,

Prior to EPR, a household which participated in the FSP fell into
one of three categories: partial participation, full participation with
food expenditures exactly equal to the food stamp allotment, or full
participation with food expenditures exceeding the allotment due to
additional food purchases out of the household'g private income., EPR
affected those households that were partial participants as well as some of
the households in the second category that chose not to supplement their
food purchases beyond the food stamp allotment. Some of these households
are likely to have been constrained by the program in the sense that they
would have preferred to spend less on food than the food stamp allotment;
but, because the purchase requirement imposed a minimum expenditure
requirement, they were "forced" to exceed their preferred level of
expenditures. After EPR, these households would be able to reduce their
food expenditures to the preferred lower level. It is important to realize
that EPR affected these full participant households as well as the partial
participant households. Given that there were few partial participant

households (only 26 out of over 2,000 households}, most of any effect of



EPR would be expected to come fromlthose households which were consuming
exactly their food stamp allotment before EPR--that is, those households at
the "kink" of their budget constraint.

The statistical model used to estimate the effeété of the purchase
requirement on food expenditures assumes that households make a choice
among the three pre-EPR participation categories, as well as choosing
whether or not to participate in the FSP at all. The model simultaneously
eliminates the self-selectivity bias that would arise from participation in
the program as well as the self-selectivity bias that would arise from the
choice of one of the three categories of program participation.

The estimation of the model on the basis of the 1977 data failed to
reveal any effects of the purchase requirement on food expenditures. Three

different food expenditure equations were investigated as part of this

estimation:
(1) F=a+bP+ cY + dB
(2) log F=a+Db (log P) + ¢ (log Y) +d (log B)
(3 PF = a 4+ bP + c¥ + dB
where
F = food expenditure per adult male equivalent or
equivalent nutrition unit,
P = ratio of the purchase requirement to the food stamp
allotment,
Y = cash income per adult male equivalent, and
B = food stamp bonus per adult male equivalent.

In equation (1), food expenditure is a linear function of the ratio

of the purchase requirement to the food stamp allotment, cash income, and



the food stamp bonus. In equation (2), the logarithm of food expenditure
is a function of the logarithms of the three variables included in equation
(1). This form of the model is realistic if households change their food
expenditures by a given percentage in response to a giveﬂ percentage change
in the ratio of the purchase requirement to the food stamp ailotment, cash
income, or the food‘stamp bonus. The third equation assumes that
households choose the product of food expenditure and the ratio of the
purchase requirement to the food stamp allotment——which equals the
households' food.expenditures from their own income. This own food
expenditure is assumed to be a function of the ratio of the purchase
requirement to the cash income,.and the food stamp allotment, food stamp
bonus (this specification is the Stone-Geary or linear-expenditure-system
form).

The estimation of the model failed to reveal any impact of the
purchase requirement on food expenditures as there was not a detectable
number of households consuming at the kink of their budget constraint and,
as noted above, very few households in the survey reported being partial
parficipants.l If there had been a large number of households at the kink,
this would appear in the data as a clustering of values for households'
food expenditures around the value of the households' food stamp
allotments.

Estimation of the model required the determination of al“clustering
parameter” (the standard deviation of the distribution of the population),

the estimate of which is based upon the undérlying amount of clustering

lgiven that there is no effect of EPR found for-food expendi tures,
the expected impact of EPR on nutrient availability is also zero.
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around the kink in the data., Estimation of equations (2) andl(3) above,
generated values of zero for thils parameter—--that is, no detectable amount
of clustering was found. Equation (1) generated a non-zero valﬁe for the
clustering parameter but for incorrect reasons. This is iliustrated in
Figure D.1, which shows the distribution of food expenditures predicted by
equation (1), along with the actual distribution of the data., As the
figure indicates, the predicted distribution does have a kink around the
mean kiﬁk value in the data, $16. However, the underlying data show no
clustering at that point, but rather a clustering almost $10 higher, at
around $26. This clustering at $26 éould not be a result of the kink, as
it is too far away. The estimates obtainedrfor equation (1) "mistake" that
clustering for a clustering around the kink. |

Figure D.l1 also reveals why the estimation of equation (2) revealed
no clustering. That equation assumes that the underlying data have a
logarithmic distribution. As the figure indicates, the underlying data
have an approximately log-normal distribution. Thus, when equation (2) is
estimated, the clustering in the data around $26 is not mistaken for a
clustering around the kink, but rather is correctly interpreted as the peak
of a log-normal distribution. The estimates indicate that, when the
distribution of the underlying data is correctly modeled, there is no
clustering in the data, y

In summary, this investigation of the 1977 data failed to reveal
any impact of the purchase requirement on food expenditures. Therefore,
the comparisons of 1977 and 1984 results to obtain the estimates of NAP
effects that are presented in the body of this report are not biased by the

absence of controls for EPR effects.
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APPENDIX E

"SUPPLEMENTAL TABLES ]






TABLE E.1

ESTIMATED CHANGES IN NAP BENEFITS BY NATURE OF PROGRAM CHANGE,
JULY 1982 TO DECEMBER 1984

Monthly
Amount Total
per Number of Monthly
Household Households Amount
NAP Change From FSP Levels ‘(Dollars) (1,000) {($1,000)
FSP June 1982 A 146.69 515.4 75,604
NAP July 1982 ~ September 1982
NAP Change in Maximum Benefit -20.05% 460.2P -9,227
NAP Pro Rata Adjustment 10.96¢ 460,2 5,044
Elimination of Indexing -0-d 460.2 -0-
of Benefits
Eligibility Provisions ' -85.40° , 55.4f -4,731
Total -8,9148
NAP October 1984 - December 1984
NAP Change in Maximum Benefit -20.45h 402,81 -8,237
NAP Pro Rata Adjustment 20, 29 402.8 8,173
Elimination of Indexing -27.45K 402.8 -11,057
of Benefits
Eligibility Provisions -112.85% 95,00 -10,721
Total ' | -21,842"

8Yith constant income levels and no minimum benefit, changes in the maximum benefit
translate directly dollar for dollar into changes in benefits distributed. Based on
an observed average household size in August 1982 of 3.61 persons, a weighted
average of the change in the maximum benefit for households of sizes 3 and 4 is used
as the average benefit change. [Change in the maximum benefit for households of
slze 4 = $221 - $199 = $22, Change for households of size 3 = $174 - §157 = §17.
Weighted average = ($22 * ,61) + ($17 * ,39) = $20.05.])

brhe average number of households (in thousands) for July 1982 through September
1982 = (469.8 + 461.0 + 449,7)/3 = 460.2.



TABLE E.l1 (continued)

CThe average pro rata adjustment was computed as the average percentage adjustment
applied to the average benefit before the pro rata adjustment, [Average pro rata
adjustment (percent) = (-2.0 + 7.0 + 19.5)/3 = 8,17. Average benefit = ($130.03 +
$143,27 + $162.22}/3 = $145.17. Amount of pro rata adjustment = $145.17 -
(145.17/1,0817) = $10.96.]

d’I‘he only indexing adjustment to the maximum benefit under the FSP during calendar
1982 was scheduled to take effect with the October 1982 benefits.

©The effect of the eligibility provisions was estimated based on the difference
between the total observed effect of MAP and that already attributed to other NAP
provisions. Since economic conditions and other factors were relatively stable
during this period, all the difference between the June 1982 FSP aggregate benefits
(in thousands) and the average of the next three month period was attributed to NAP
= $75,607 - $66,693 = $8,914, $8,914 - $9227 + $5044 = $4,731. The average benefit
per household losing eligibility or deciding not to participate was = $4731/55.4 =
$85.40,

fThe number of households losing eligibility or stopping participation was the June
1982 level minus the average for this period = 515.6 - 460.2 = 55.4.

8The derivation of the monthly reduction in aggregate benefits is shown in (e)
above.

Brye procedure for computing the NAP change in the maximum benefit is the same as
described in (a) above, but the weighting is based on the observed November 1984
average household size of 3.69., Weighted average = ($22 * ,69) + (517 * ,31) =
$20.45.

1The average number of households for October 1984 through December 1984 = (403.1 +
403.4 + 402,0)/3 = 402,8.

IThe pro rata adjustment was computed as described in (c) above. Average pro rata
adjustment (percent) = (13.93 + 18.00 + 11.90)/3 = 14,61, Average benefit =
($158.71 + $163.69 + $155.06)/3 = $159.15, Amount of pro rata adjustment = $159.15
= (159.15/1.1461) = $20.29,

KThe indexing adjustment to the maximum benefit had the former FSP continued would
have translated into a dollar for dollar increase in benefits in the absence of
growth in nominal income. That assumption seems reasonable for those eligible for
NAP with its income limit at a fixed nominal dollar amount. The amount of the
increase is computed for household sizes 3 and 4 and converted into a weighted
average, The percent increase in the FSP maximum benefit from July 1982 to November
1984 was = ($264 — $233)/5233 = 13,3, The increase for households of size 4 under
the former Puerte Rico FSP would have been $221 % ,133 = $29,39, Por housecholds of
size 3, the increase = $174 * .133 = §$23.14, The weighted average using the weights
from (h) = ($29.39 * ,69) + ($23.14 * ,31) = $27.45.



TABLE E,l1 (continued)

lrhe monthly benefit of those households losing eligibility or declining to
participate is assumed to be the amount computed in (e) above for the first three
months plus the inflation increment computed in (k) above = $85.40 + $27.45 =
$§112.85,

_mThe estimate of the number of households eliminated from the program by NAP is
95,000 based on the analysis in Volume I, page III-7,

OThe estimate of the total reduction in aggregate monthly benefits (in thousands)
due to NAP is $21,842, With the average monthly amount of benefits distributed
during the three months equal to $64,113 thousand, the implication is that under the
former FSP monthly benefits would have been approximately $64,113 + $21,842 =
$85,955, a 13.7 percent increase over the FSP in June 1982. The increase would have
been the result of the indexing of the maximum benefits offset somewhat by reduced
‘participation resulting from improved economic conditions.
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TARLE E.2

SELECTED CHARACTERISTICS OF BOUSEHOLDS IN PUERTO RICO, 1977 AND 1984:
HOUSEHOLD SIZE, INCOME, AND PARTICIPATION IK POOD ASSISTANCE PROGRAMS
(means, standard deviations in parsothases)

1977 1984
¥3F Farticipants
Bousehold A1l RAP RaF All NAP
Characteristic Bouseholds All Eligible Ineligible Households Participants
Household 5ize (perscns) 3.98 4.51 4,55 £.23 3,66 4,15
(2.10) (2.37) (2.43) (1.84) (1.86) (2.17)
Normalized Household Sirze
(21-Meal-st-Howe=FPerson-
Equivalents) 3.1 4.30 4,35 3.92 .41 L 3.89
(2.02) (2.19) (2.24) (1.67) (1.67) (1.89)
Bousehold Sige in
Adult Male Equivalents 3.40 3.80 3.82 3.62 .16 3,52
(1.85) (2.07) - (2.11) (1.65) {1.63) (1.87)
Bousehold Size in Equivalent
Butrition Units (21-Meal-at :
Howe-Adult-Hale-Equivalents) 3.07 3.49 3.52 3.18 2.76 313
(1.71) (1.87) {1.91) (1.43) (1.43) (1.61)
Number of Children Aged
18 or Younger 1.63 2.19 2.25 1.869 1.29 L79
{1.76) (2.01) (2.05) (1.48) (1.48) (1.73)
Mumber of Adults Aged 7
19 or Older 2.35 2.32 2.30 2.54 2.38 2.36
. - (1.04) {1.05) €1.03) {1.19) (1.10) (1.21)
Household Cesh Income ($/week)® 162.82 81.69 $6.36 200.58 196.01 73.05
(157.45) {67.25) (46.08) (87.16) €207.76) (59.16)
Food Stasp Bonus Value or
Value of WAP Benefits (§/wask)® 19. 54 41.92 43.28 .58 14.16 .20
26.43) (23.57) {23.94) (16.94) (22.35) (21.84)
Bousehold Cash Income Plus Value
of Food Stamp Program
or BAP Benefits (§/week)® 102.3%7 123,63 109.63 2316 204,17 110.28
(149.55) (71.92) (55.16) (93.94) (200,92) (63.30)
Sample Size 2,940 1,381 1,23 150 2,423 882

SOURCE: 1977 Puerto Rico Supplement to the Metiomwide Food Comsumption Survey; 1984 Puerto Rico Bousehold Food

Consumption Survey.

WITES: All maans are weighted; sample sizes are woweighted.

Figures are computed using data from bouseholds with

valid responses (i.e., non-missing) for that question or, in the case of income, valid rasponses and imputed
values. Figures are presented for housekeeping bouseholds only (bhouseholds with st least ope person having
10 or more meals from household food supplies during the 7 days precading the interview) with income per

household member greater than §5 per week in 1977 and $7.15 par weak in 1984,

%A11 dollar values are in constant (1984) dollars.
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