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I. INTRODUCTION

A . Summary oe the Program
The National School Lunch Program was established in 1946 with the 

passage of the National School Lunch Act. The intent of the Act was to 
make fubsidized lunches available to all school children regardless of 
income. Since inception, the lunch program has grown su£s^ r a n y ,  f°r 
fiscal year 1985 federal expenditures on the school lunch program 
estimated at $3.2 billion. In over 85,000 schools across the natron^ an 
average of 24 million children are served a lunch through the program on 
any given day (Jones, 1985).

The Food and Nutrition Service of the United States Department of 
Agriculture (USDA) administers the program nationally. At the state 
level, it is usually the Department of Education that is responsible for 
operating the program in local school districts Three i eren 
categories of lunches are served: free, reduced price and full pric 
or paid. Lower income students are determined eligible for the free 
reduced price lunches according to family income and size. All student 
are eligible for a paid lunch. A federal subsidy is provided o the 
schools, per meal, for all of the lunch categories. The amount of this 
subsidy is known as the reimbursement rate. Free lunches receive the 
largest per meal reimbursement, while paid lunches current y receive _ 
minimal reimbursement. Agricultural surplus commodities are provided in 
legislated amounts for schools to use in the preparation o mea s. 
schools are subject to a number of regulations concerning the type and 
amount of food they must serve in order to qualify for the program.

B. The Omnibus Budget Reconciliation Acts of 1980 amp 198,1

The Omnibus Budget Reconciliation Acts (OBRA) reduced funding for 
a number of social programs, including the school lunch °B
1981 reduced school lunch funding substantially more than OBRA 1980.
The reductions in funding were accomplished mainly through cutting ® 
federal reimbursement rate paid per meal for the full an re uce p 
lunches and tightening the eligibility criteria for those families 
applying for subsidized meals.

The effects of these cuts on schools and children participating in
the lunch program have been of continuing concern to hunger groups and 
legislators Concerns have centered around both school and student 
participation in the program. With lower federal reimbursement rates 
for the paid and reduced price lunches, most schools were forced to 
raise their prices. The changes in eligibility criteria aroused f e a  
that children who had depended on a free or reduced price lunch tor a 
substantial amount of their daily food requirements would^find 
themselves no longer eligible and faced with yet higher prices (Parker,
1982).
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c- Objectives of thf STnnv

OBRA on . C h i x  t e l l f " ^ .

oi fLftocr of 0BRA-d^  ^  “ i
s tu dy; e n r o l l  ^
headed into a deep recession in ^ T r -  - . the U.S. economy
.... "  p°--111- ,h-t a -

particJpationrin°NeawaYork “  S0h°O1 “iorK state, three objectives are specified:

1) to identify the factors that significantly affect participation,

ch“ Sa -  participation

behavioral'change s^r°^ram fr°m de” *«Phl°- —  mic, and:

D. Methods

the 0 B L CZ n g e 1 A ' f ; rrL e 1 t : f OOae1Um e r ef Sla-iVe hlSt°ry’ “ eluding

for each lunch category with^Irticipftion (hT h ^  °f 3 refression model 
the dependent variable. The number eligible1̂  ^  ° particiPants) as 
key explanatory variable, n ^ £ £ . “ 7 “  t
adequate, a logit estimation procedure is used fo prhlctthe variable.

Linear equations are specified for each of rv,„ u

whether Sfrt.^h,r = i -u , explanatory variable. To determineructural change has occurred during the period under three-step ordinary least sauares mien a l period under study, a. ~y dbL squares (GLS) estimation procedure
The a p p U c a t i o n  o f  t h i s  p rocedu re  i n d i c a t e s  the  m o d e l I t  r  e

anal T t  hateS°ry- The results of the seKct modi ar^lyzed to determine the factors significantly affecting participation.

a~  J he estinated equations are then used to isolate the factors
^  tTW° diff6rent meth°dS are Used td accomplish.  ̂ ’ The equations are used to simulate oarri oi-nar-i ̂ u
specific changes are made in relevant variable levels h ' Tidentification of effects duo m  ^  levels. This allows thechanges T-n tects due to program, economic, and demographic
hanges. In addition, an approximation to a total differential is
levelefflts6 etJUati°nS t0 • « • < * . £ » variable
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The next section, "Legislative History," presents a complete 
description of the National School Lunch Program as it has evolved 
through legislation over the years. The changes in the program mandated 
by the Omnibus Budget Reconciliation Acts of 1980 and 1981 (OBRA) are 
included in detail.
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II. LEGISLATIVE HISTORY

. Federal aid to school lunches originated in 1935 as a commodity 
assistance program designed to relieve agricultural surpluses while 

l0W lnCOme individuals. Concern for the nutrition of school
?q/ i aC"°DipaTlieCi the PassaSe of the National School Lunch Act in 194b. The idea that all children were entitled to a federally 
subsidized nutritious lunch regardless of income was an integral part of 
the Act. Child nutrition legislation, including the school lunch 
program, falls under the jurisdiction of the Education and Labor 
ommittee in the House, and the Agriculture, Nutrition and Forestry 

Committee m  the Senate. At the federal level, the lunch program is 
administered by the Food and Nutrition Service of the USDA. Complete 
detalls of the sch°o1 lunch legislative history are presented below.

A. Legislation

1935 - Section 32 of the Agricultural Adjustment Act authorized 30% of 
gross custom receipts to be used for the purchase of surplus commodities 
to increase consumption of farm products. The funds made available 
rough section 32 were to be used for the distribution and donation of 

surplus commodities to school lunches and other food programs targeted to low income groups. &

1945 - The National School Lunch Act of 1946, this legislation 
permanently authorized the program and appropriations. The features 
characterizing the legislation include the following:

States ^Gceived funds through formula grants based on their 
proportion of U.S. student enrollment. States were required to match federal funds.

® Subsidized lunches were to be provided for all students 
regardless of income. In addition, free and reduced price 
lunches were to be made available to low income children as 
determined necessary by the local school districts.

* Nutriti°nal standards were to be met by all lunch programs
receiving federal funds and they were to operate on a nonprofitbasis.

* T^e USDA was to be appropriated funds for the purchase and 
distribution of surplus farm commodities. School lunch 
programs were to use these donated commodities to the fullest 
extent possible.

1962 - Through Section II of the National School Lunch Act, funds to 
states were permanently authorized for free and reduced price lunch 
programs in low income areas. States were to make funds available to 
those schools with a large proportion of students not able to afford a 
full price lunch. The formula used to determine state funding was 
altered, instead of being based on the proportion of enrollments,
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funding was to be calculated according to the proportion of U.S. student 
participation in the lunch program.

1970 _ Funds were authorized for all schools serving free and reduced
price lunches whether located in a low income area or not through 
section 11, special assistance. Uniform national criteria were 
established for eligibility to receive free or reduced price lunches. 
Eligibility was set at 100% of the official poverty line. Those  ̂ ^
children determined by the state to be neediest were to receive priority 
in receiving free meals. The state matching requirement was changed and 
the National Council on Child Nutrition was established. Funds were 
authorized for nutritional training and surveys.

1971 - For the first time a guaranteed level of reimbursement to schools 
was established per lunch served. All lunches were to receive a 
reimbursement rate of $.06 with an additional $.40 for free and reduced
price lunches.
1972 - The reimbursement rate for all lunches was increased to $.08. 
States were given the option of setting income eligibility at 125% o 
the poverty line for free lunches and 150% for reduced lunches.

1973 - The reimbursement rate was increased to $.10 for each lunch 
served. Special assistance rates for free and reduced were established 
at $.45 and $.35, respectively. The reduced lunch reimbursement rate 
was to remain $.10 below the free lunch rate. This implied that the 
reduced lunch student would make up the difference in the reimbursement 
by paying a price of $.10. All reimbursement rates were to be adjusted 
semi-annually for inflation using the Consumer Price Index (CPI) Series 
for Food Away From Home for the most recent six month period available. 
The income eligibility criteria for reduced price lunches was 
temporarily raised to 175% of the poverty line.

X974 . The level of commodity assistance was established at $.10 per 
lunch, adjusted annually for inflation. Section 14 was added to the 
National School Lunch Act requiring section 32 funds for donation of 
agricultural commodities to maintain the level of support mandated for 
child and elderly nutrition programs. Eligibility for reduced price 
lunches at 175% of the poverty line was made permanent.

1975 _ Income eligibility for reduced price lunches was increased to 
195% of the poverty line and was made mandatory for all schools 
participating in the National School Lunch program. States which had 
phased out their commodity distribution prior to June 30, 197 were 
granted the right to receive cash in lieu of commodities.

1977 - Schools were permitted to refuse up to 20% of the commodities 
offered and to receive other commodities when available. The Secretary 
of Agriculture was to provide limited amounts of cash in lieu of  ̂
commodities and a study of cash in lieu of commodities was commissioned.

1978 - The mandated income eligibility for free 
100% to 125% of the official USDA poverty line, 
for reduced price lunches was lowered by $.10,

lunches was raised from 
The reimbursement rate 

setting it at $.20 less
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than the free rate, implying a price to students of $.20. However if 
states charged less than the $.20 maximum for a reduced price lunch 
they could receive an additional reimbursement, (New York State took 
advantage of this option setting reduced lunches at a price of $.10 and 
receiving the additional $.10 reimbursement per lunch.)

The 0limibus Budset Reconciliation Act of 1980, (OBRA) reduced 
child nutrition funding by $400 million in fiscal year 1981. Reductions

Wef / CC°mplished mainly through changes in income 
? ?r and decreases in meal reimbursement rates. Income

g ility levels were effectively lowered by substituting the USDA
BudcrethnMjn W1r uher deflnltlon used the offlce °f Management and
reflect r> >: Y ^  ^  USDA would uPdate the 0MB guideline tofiect the increase m  the CPI between the average of the previous
lendar year and March of the current year. For fiscal year 1981 this 

March update was eliminated by OBRA 1980 legislation. In addition a 
standard deduction of $960 was substituted for the special hardship
h t ™  r ,  that Were Prevlously permitted, (families had

^  % t0 dtdUCt y usually high medical, rent or other expenses
S 046 n ^ m^ln00meu ' Meal reimbursement rates were decreased by

' ;'°2̂  for y sh a«d $-02 for commodities. (In those school
r»d a wher\ 60* or Dlore of the lunches were served free or at the
reduced price the $.025 cash reduction did not apply.) The extra
subsidy for reduced price meals for states charging less than the $.20 
maximum was eliminated. (Because New York State could no longer 
exercrse the option of an extra $.10 reimbursement for reduced lunches
the reduced lunch price was increased to $.20. There were some
r i O Pn r T S d° lS’ f°r fXample the NeW Y°rk Clty counties maintained a $.10 price despite the change in the reimbursement rate.) Meal
reimbursement rates were to be adjusted for inflation annually ratherthan semi-annually. J

1 M 1  ~ The Omnibus Budget Reconciliation Act of 1981 reduced funding for 
child nutrition programs by approximately $1.4 billion beginning in 
fiscal year 1982. As in OBRA 1980, the savings In the school lunch 
program were accomplished through reductions in income eligibility 
levels and meal reimbursement rates. The USDA March update for 
inflation was permanently eliminated. Income eligibility for reduced 
price meals was lowered from 195% to 185% of poverty using the 0MB 
poverty guidelines. Free meal eligibility was established at the gross 

atandard for food stamps; this was 130% of the 0MB poverty guide 
The $960 standard deduction from Income that was permitted through OBRA' 
1980 to qualify for free or reduced price meals was eliminated 
Reimbursement rates were lowered by $.0725 for all meals and an 
additional $.1275 for reduced price meals. As a result of the $ 20 
decrease in the reimbursement rate for reduced price lunches ( 0725 + 
1275), the maximum allowable charge for the meals was permitted to 

double from $.20 to $.40. (The price of reduced lunches in New York 
State increased from $.20 to $.40 because of this change, again there 
were exceptions such as the New York City counties.) $.0725 was added
to the subsidy for free meals to make up for the $.0725 reduction for 
all meals. (The reimbursement rate remained $.02 higher in those school 
districts with at least 60% of the meals being served at the free or 
reduced price.) Additionally, the subsidy for surplus commodities was
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reduced by $.0375 per lunch. OBRA 1981 also excluded private schools 
from participating in the national school lunch program if their nation 
was greater than $1500 per year. More stringent income verification 
procedures were incorporated into the legislation in order to determine
eligibility for the free and reduced price categories.

Following OBRA 1980 and 1981 there has been little legislative 
activity regarding the school lunch program other than appropriations 
Both the House and the Senate have sought funding restora ions, 
the proposed bills were ever voted on by the full Congress. Tables 
detailing year to year changes in eligibility criteria, rexm 
rates, and funding are in Appendix I.

B. Code of Federal Regulations,
Coincident with OBRA 1981, important changes were made in the

Federal Code of Regulations that govern the administration of the school 
lunch program. Two of the regulations were altered in a way that had 
the effect of relieving some of the pressures of the OBRA budget cuts.
It is not clear that this was the intent of the regulatory changes.

The Code of Federal Regulations changed the school lunch program 
from a lunches served, to a lunches offered system Prior to l*^1981-
82 school year, a school lunch had to be served with five food groups 
included on the tray: a protein, a grain, milk, and two items from the
vegetable/fruit group. This meal pattern is known as a Type A lu"ch.
The regulation change mandated that the five items must be offered, but, 
a student may refuse up to two of the items. The intent of the change 
was to try and eliminate some of the waste that occurred when students 
discarded food items they did not eat. In addition to eliminating 
waste, this change also generated a cost savings for schools (e.g 
kitchens no longer had to purchase and prepare enough spinach for all 
students being served a lunch because they knew that a number of 
students would refuse this item.)

The other significant change in the Code of Regulations involves 
the amount of reimbursement schools receive per lunch e °
cost or reimbursement method was used prior to the 1981-82_school year. 
This meant that schools had to document the cost of preparing meals an 
if the cost per meal fell short of the federal reimbursement rate then 
the school was only reimbursed for their cost. If a school s per meal 
cost was greater than the federal reimbursement rate they would not 
receive more than the legislated amount. In order to re^ ° e f
paperwork required of schools to report costs per meal, the lesser of 
cost or reimbursement method was eliminated. All schools were to be

XThe analysis of the regulation changes is based on a discussion with 
Richard Reed in September, 1985, before he retired from his post as
Chief, Bureau of School Food Management, Department of Education, New
York State.
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Fo^those^riT fUl\ federal rate per meal ^gardless of their own costs „°y schools whose costs per meal were below the legislated
usedbtnSement ^ iS repreSented an additional subsidy that could beused to augment the losses from QBRA.

, „ Studies of the school lunch program have been completed at
w = Sr e iueS during lts' history. The program has come under reviewbecause of the service it provides to school children and the mhniSde
lunch Dartfcim ' t•In ^  ne3Ct sectlon the research relevant to school lunch participation is reviewed.
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HI. LITERATURE REVIEW

Studies of participation in the National School Lunch Program 
completed in the early 1970's, focused on the effect of price on the
number of participants or on a participation rate (Nicholson West and 
Hoppe and Braley and Nelson). In the more recent analysis o 
participation examined in the National Evaluation of School Nutrition 
Programs, (United States Department of Agriculture and System 
Development Corporation, 1980), participation frequency is elaborately 
modeled as a function of program, school, family, and student 
characteristics. The methods and results of these studies are reviewed
in this chapter.

A. Studies 07 Participation in the Early 19701s
Nicholson (1973) investigated both demand and cost factors ̂ _ 

relating to public school food services in North Carolina. Examining 
demand factor, Nicholson estimated the effect of the price of the lunch 
and the proportion of students receiving free or reduced price lunches 
on participation rates of full paying students. A sample of twelve 
school administrative units were studied, seven county units and five 
city units. The counties and cities sampled represented geographic 
regions, urban, rural, and socioeconomic units. The periods of study 
were the 1970-71 and 1971-72 school years.

First, Nicholson compared and contrasted overall participation 
rates and percentage of lunches served free or reduced for the county 
and city sample units and grade levels. Next, a regression analysis was 
specified with the participation rate of full price students as the 
dependent variable. Two independent variables were specified price ol 
the lunch and proportion of students receiving free or reduced lunches. 
The participation rate of full price students was found by subtracting 
the number of students receiving lunches free or reduced from the tot 
number of lunches served and from average daily attendance. Then, the 
number of meals served full paying students was divided by average daily 
attendance of full paying students to get a participation rate.

There are some problems with the way this participation rate was 
calculated. The denominator in the participation rate is faulty; only 
the free and reduced students participating in the program are 
subtracted from average daily attendance. The set of students elig 
for free or reduced lunches is ignored. There are surely student 
eligible for free or reduced lunches that do not participate toing j  
given time period, these should not be implicitly inc u m  e 
paying average daily attendance. This oversight results m  an 
overstatement of the denominator in the paid participation rate, an 
hlnce an understatement of the rate. An error in the measurement of 
the dependent variable biases the intercept term of the regression
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H?Uuti10n'1J ThlS iS not a serious problem in the analysis because Nicholson does not use the regression equations for prediction.

In the regression equation, price was specified as the amount 
charged to those students not eligible for the free or reduced lunches 
Ihe exact specification of percentage of students receiving free or 
reduced lunches was not included in the article. The assumption is that 
he number receiving free or reduced lunches is divided by the total 

number of lunches received in all categories. This variable was 
ncluded in the regression analysis because it was believed that a large 

number of students receiving free or reduced lunches might inhibit or 8 
decrease participation among full paying students

Of u a J he,.e5feCtS °f the lndePendent variables on the participation rate
separately Tho wer®.e?tlm?ted for elementary, junior, and senior highseparately The participation rate fell in all three cases as price
seniorSM ' b bU^’athe 00efficlent was not significant for junior and senior high students. None of the coefficients on the variable
percentage free or reduced lunches were significant,

Nicholson calculated price elasticities for the various prices 
charged elementary students during the 1970-71 school year. The 
ca culations indicate that the paid participation rate is fairly 
inelastic with respect to price. Nicholson points out:

One problem with the sample data is there is a very small 
range of variation in prices available for analysis because 
prices charged for school lunches do not vary substantially 
among North Carolina school units. Data indicates, however 
that variation in participation rates is not greatly 
influenced by price changes within the range of prices 
o served in North Carolina during the two program years.2

Nicholson's elasticities are listed in Table 3,1.

Y 11 „ Econometric Model,? and Economic Forecast., New
York McGraw Hill Book Company, 1976, pp. 128-9, point out that when 
the dependent variable is measured incorrectly the mean of the error
term is not equal to zero and the bias is captured by the intercept

2
Nicholson, R.H. "Some Economic Aspects of the National School Lunch 
rogtam in North Carolina," Economic Information Renort-w no 32 Julv 
1973, p . 16. ’ J
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TABLE 3.1 - Price Elasticities of Participation.

‘ PRICE ~ ELASTICITY

Nicholson1

2West & Hoppe
Large Districts 
Small Districts

Braley & Nelson

NESNP1 2 3 4

$.30 -.252
.34 -.295
.35 -.307
.40 -.367

36 -1.18
31 - .53

20 - .47
35 -1.27
47 -2.95
20-.35(arc) -.77

40 - .50
60 -.75

1 Nicholson, R.H. "Some Economic Aspects of the National School Lunch 
Program in North Carolina," Economic Information Reports, no.32, July 
1973.

2 Based on the results reported by West and Hoppe (1973).

3 Braley, G.A. and Nelson, P.E. Jr. "Effect of a Controlled Price 
Increase on School Lunch Participation: Pittsburgh 1973." America  
Journal of Agricultural Economics (57):90-6, February 1975.

4 United States Department of Agriculture and System Development 
Corporation. "National Evaluation of the School Nutrition Programs. 
The American Journal of Clinical Nutrition, vol. 40, no. 2, August
1984.
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The relationship between price and participation rate was also 
investigated by West and Hoppe (1973). This research was one part of a 
larger research effort undertaken at the University of Washington bv 
Price, et al., (1975). Public school districts were the unit of 
analysis; 272 school districts were surveyed during the 1970-71 school 
year. The effect of price on the participation rate was estimated with 
a linear regression model. Other non-price factors believed to affect 
the participation rate were discussed in a qualitative manner.

- , The participation rate of full paying students was again used as
the dependent variable; paid price was the independent variable. The 
average daily participation rates were calculated:

average daily participation rate in the ith school district.
average number of lunches prepared per school day, ith school district.

average number of free and reduced price lunches prepared per 
school day, ith school district, 1970-71.

enrollment in the ith school district 1970-71.

number of children eligible for free and reduced price lunches 
ith school district. ’

Unfortunately, there was no discussion of how the number of free and 
reduced price eligibles was obtained, other than a note in the Appendix 
referencing an unpublished state data source.

^In order to estimate a linear price-participation rate 
relationship, the 272 school districts were divided into two groups■ 
districts with enrollments greater than 500 students and districts with 
enrollments less than 500 students. The regression equation for the 
large districts was:

r - 82.291 - 1.231p
The regression equation for the small districts was:

r — 92.713 - 1.036p, where, 
r = daily participation rate expressed in percent.

P “ average regular price charged for the lunch.

Both of the price coefficients were statistically significant at 1%. 
The elasticities implied by these price coefficients at average prices 
and participation rates are calculated and illustrated in Table 3.1.
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Nicholson and West and Hoppe each use a participation rate as the 
dependent variable, but, it is not clear that the specification for 
either participation rate is correct. The most accurate description of 
the participation rate is the number participating divided by the number 
eligible. Nicholson clearly did not use this formulation, and, while 
West and Hoppe indicate that they have used this formulation, the source 
of the denominator (number eligible) is not described.

Beyond the question of whether the correct rate has been 
specified, using a rate obscures the analysis because the rate may 
change due to two different factors, a change in the number 
participating or a change in the number of eligibles. If, for example, 
the participation rate falls it could be due to a drop in the number of 
students participating or an increase in the number of students 
eligible, or both. It is even possible that both the number 
participating and the number eligible drop, but, that the number of 
participants declined by a larger proportion. The number eligible for a 
lunch is not a function of price, but of such factors as enrollments, 
income guidelines for eligibility, and economic conditions. To 
investigate the effect of price on the number participating, the number 
eligible must be held constant. To estimate a participation rate in 
evaluating OBRA effects would be particularly erroneous because a 
critical part of the analysis involves the reaction of the number 
participating to the change in the number eligible according to the 
newly legislated income guidelines.

Braley and Nelson analyzed the number participating rather than a 
participation rate in their study of Pittsburgh public schools (1975). 
The schools experienced a large jump in the price of paid lunches on 
February 5, 1973, due to the decision of Pittsburgh officials to 
withdraw local, tax-based funding for the lunches. The paid lunch price 
increased from $.20 to $.47. Braley and Nelson were interested in 
evaluating the results of the earlier studies by Nicholson and by West 
and Hoppe. Braley and Nelson point out that these cross sectional 
studies assume all participating students are on the same demand curve. 
They assert that:

...these regression analyses involve comparisons of behavior 
patterns of different student populations, a study of the 
same population before and after a substantial price 
Increase provides a ^seful check on the results from these 
earlier regressions.

In order to analyze the effect of the more than doubled price on 
participation, a linear relationship was computed between prices charged 
fully paying students and the corresponding number of paid lunches

3Braley, G.A. and Nelson, P.E. Jr. "Effect of a Controlled Price 
Increase on School Lunch Participation: Pittsburgh 1973,' American
Journal of Agricultural Economics (57):90-6, February 1975, p . 90.
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served dally in both January and February. Price elasticities were then 
calculated and compared with the ear1ier studies. In January, price was 
$.20 and the corresponding number of paid meals was 11,160. In 
February, price was increased to $.47 and paid participation declined to 
4!53. These figures represent a 133.4% price increase and a 62.8% 
reduction in participation. In addition to the price and participation 
factors, enrollments were 4% higher in February. This fact is mentioned 
though it does not appear to be accounted for in the analys is.

The price and participation figures were used to compute the slope 
of their linear relationship (change in the number participating/change 
in the price), and obtain the equation: Q - (62.4763-Y)/0.003806, where
Y equals price and Q equals quantity (number of participants). Using 
this formulation, price elasticities could be calculated for a few 
different price-quantity combinations. Braley and Nelson computed point 
elasticities at the prices of $.20, $.47, and $.35, and they also 
computed an arc price elasticity between $.20 and $.35. Braley and 
Neison suggested that the price points of $.20 and $.35, and the arc 
$.20 to $.35, most closely resembled the range of prices in the earlier 
studies with which they planned comparison. The calculated price 
elasticities are listed in Table 3.1.

The authors expressed satisfaction with the comparison of theIr 
price elasticities (-.47 to -2.95) to Nicholson's (-.252 to -.367) and 
West and Hoppe's (-.53 to -1.18) and concluded that the assumption of a 
common demand curve for cross-sectional school data was a safe one.

Braley and Nelson repeated the calculation of these demand 
elasticities after more time had elapsed following the price change. A 
second similar set of elasticities were computed for a January-May 
relationship of price and the number of participants. The purpose of 
this repeated exercise was to determine the stability of the change in 
the number participating in response to the price increase. The 
resulting elasticities were quite similar and indicated stability.

Braley and Nelson's use of the number of paid lunch participants 
rather than participation rate Is appropriate. The price elasticities 
computed in all three early studies provide useful reference points. 
However, the studies are limited in two ways. First, price is the 
primary or only explanatory variable. Other possible relevant factors, 
mainly school and student characteristics, were discussed in a 
qualitative manner, but, they were not measured explicitly. Second, the 
questions of free or reduced lunch participation were not addressed.
All three lunch categories, free, reduced, and paid, must be analyzed in 
order to evaluate OBRA's effects on participation in the school lunch 
program.

B. The NESNP Study of Participation . 1980

The "National Evaluation of School Nutrition Programs" was an 
extensive study carried out by the United States Department of 
Agriculture (USDA) and System Development Corporation of Santa Monica, 
California (1984). This comprehensive study addressed many aspects of
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the school lunch and school breakfast programs.  ̂ In addition to their 
examination of factors affecting participation in the program, the 
topics studied included program impact on dietary intake, anthropometric 
measures for determining longer term effects on growth, and family foo 
expenditures.

The NESNP used nationally representative data on individual 
students, their family characteristics, characteristics of their 
schools, and their participation in the program. Though there are some 
problems in their specification, the study provides the most detailed 
and complete model of lunch participation from which to make 
comparisons. Therefore, considerable space will be devoted to reviewing 
their methods and results.

C . The NESNP Model
Multiple regression analysis was used to estimate the effects of 

different factors on the frequency of participation. The results were 
then used to predict the effects of hypothesized changes in the 
eligibility criteria for free and reduced meals. Data was collected in 
the Fall of 1980. Personal interviews were conducted with students and 
parents, mail surveys were completed by principals, district 
superintendents, and school and district food service directors. The 
sample consisted of 6556 students.

The dependent variable was the frequency of participation. 
Independent variables included: characteristics of students and their
families, and characteristics of schools and their meal programs.
Rather than using aggregate data, the variable corresponding to the 
particular student or their school was used.

The dependent variable, participation frequency, was specified as 
the number of times a student participated during the week before the 
interview Because the dependent variable had a limited range, 0 to 5, 
it was converted to a logit (L = log(f/(5-f)>, where, f is the number of 
days per week a student participated. The regression analysis was 
weighted to compensate for the limited range of the dependent variable 
and heteroscedasticity. Participation models were analyzed in total and 
for various subgroups. These subgroups included: high and low income,
elementary and secondary, free lunch and the combination full/reduced 
price lunch.

Twenty-seven independent variables were specified; including such 
items as sex, age, race, meal price, meal price status (whether a 
student is approved for a free or reduced meal), available lunch 
alternatives, parental attitudes, geographic region etc.

The participation model suffers from some specification problems, 
particularly in the model of all students. Functional relationships 
that exist between explanatory variables will cause unwanted 
correlations. If multicollinearity is the result of these correlations, 
the estimates are not precise.
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In the total model, free, reduced, and paid lunch participation
frequency are specified in the same equation. As a result, the 
variables "price status-- free" and "price status--reduced" are included 
as dummy variables that indicate whether a student has been approved for 
ree or reduced meals. However, meal price status is a function of 

income and family size, and these are also included as explanatory 
variables indicating free and reduced eligibility. There is another 
troublesome interrelationship, price is included as an explanatory
variable, and the price paid by a student is a function of meal price status. r

. An additional problem is associated with this specification. By 
including all three meal categories in the same equation, the model 
forces a common slope on the different categories, only allowing the 
intercepts to vary via the dummy variables specified for free and 
re need meal price status. The assumption of a common slope implies 
a stu ents in the free, reduced, and paid categories share 

participation behavior with respect to the explanatory variables This 
may not be an appropriate assumption given the differences in the socio. 
economic backgrounds of students in different meal categories.

^ T! / BJ combininS full and reduced price students in the subgroup 
full/reduced, the same problems are repeated in the subgroup model’
Meal price status is a function of income, family size, and price.
oremg the full and reduced price students to share a common slope 

assumes their behavior with regard to the explanatory variables is 
identical. The free lunch subgroup does not share these specification

D. NESNP RKSTtT.Tfi

regression results are reported in Appendix II. In the total 
model including all students, fourteen of the coefficients were 
significant at the 1% level, and five more were significant at the 5% 
level Similar results were obtained for the full/reduced subgroup 
But the free subgroup had only six coefficients significant at 1%,‘and 
another two at 5%. In addition, the signs of the coefficients in the 
free subgroup often differ from the total and full/reduced models This 
supports the belief that the meal categories should be modeled * 
separately It is uncertain what differences would have been evident 
had the full and reduced categories been modeled separately.

Despite the specification errors, the NESNP regression results 
provide some basis for comparisons. The NESNP found price to be, "the 
single most important variable, accounting for approximately 52% of the 
explained variation in participation."4 The NESNP specified price as

United States Department of Agriculture and System Development 
Corporation. "National Evaluation of the School Nutrition Programs " 
The American Journal of Clinical Nutrition, vol. 40, no. 2, August 1984
T'l A X M O  J
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log of meal price, the coefficients were negative and significant at 1% 
in both the total model and the full/reduced subgroup. Price  ̂
elasticities were computed for two price points and are not unlike t ose 
found in the earlier studies, -.5 and -.75. The prices and 
corresponding elasticities are listed in Table 3.1.

Because parents were interviewed directly, their perceptions were 
included as explanatory variables in the study. The NESNP measured 
parents perceptions regarding the cost of the school lunch, the 
convenience of the school lunch, the nutrition of the lunch, and if 
nutrition is the most important determinant of the lunch the student^ 
eats. Cost of the school lunch was negatively related to participation 
frequency; as parents perceptions of cost increase participation 
decreases. The coefficients were significant at 1% in the total model 
and the full/reduced subgroup. In the free subgroup, the coefficient 
was not significant; this is an intuitive result because there is no 
cost to the parent for the lunch. Parents perceptions of the school 
lunch as convenient positively affected participation; the coefficients 
were significant at 1% for the total model and both subgroups.
Perceptions of the school lunch as nutritious also affected 
participation positively; significant at 1% for the total model and the 
full/reduced subgroup, the coefficient was not significant for the free 
subgroup. It could be that parents consider nutrition more carefully 
when they must pay some price for the lunch. When nutrition is the most 
important factor in determining the lunch a student eats, school lunch 
participation is negatively affected in the total model (coefficient 
significant at 5%) and the full/reduced subgroup (coefficient 
significant at 1%). This finding indicates that parents do not have a 
positive perception of the nutrition provided by school lunches. It may 
be that parents concerned about nutrition feel they can do a better job 
of providing a nutritious lunch. Though the coefficient is positive in 
the free subgroup, it is not significant.

The NESNP results indicate that the more educated the parents, the 
lower the frequency of participation. The coefficients on the variable, 
"parental education," are negative in the total model and both 
subgroups. The coefficients are significant at 1% in the total model,
5% in the full/reduced subgroup, and not significant in the free 
subgroup. The sex and age of the child also appear to affect 
participation, with male and younger students having higher 
participation frequencies. The coefficients on the variable male are 
positive and significant at 1% for the total model and both subgroups. 
The coefficients on "age of the child" are all negative; they are 
significant at 1% in the total model and the free subgroup, but not 
significant in the full/reduced subgroup.

The results of the NESNP indicate that the more freedom students 
have to choose lunch and the more choices available, the less students 
participate in the program. The variables "can eat lunch at home^ and 
"child decides where to eat" are all negatively related to participation 
frequency. The coefficients on these variables are significant at 1% m  
the total model and both subgroups with one exception: in the free
lunch subgroup the coefficient for "can eat lunch at home" is not
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significant. This is reasonable, considering that the child receives a 
tree lunch if they stay at school,

assuring urbanization may also be associated with the 
availability of more lunch choices; in urban areas students may be able 
to eat lunch at establishments other than the school. The "suburban” 
variabie has a negative relationship with participation frequency The 
coefficients are significant at 1% in the total model and the Y 
fullAeduced subgroup, the free subgroup coefficient is not significant, 
his same result is true for the variable "central city/' except that 
the coefficient for the free subgroup is positive and not significant.

It is puzzling that the coefficients for the variable "log of per 
capita income were not significant for the total model or either of the 
subgroups. This could be due to the correlation that exists between the 
price status variables and the income variable. In addition the race 
variables, "black" and "hispanic," did not have statistically 
significant coefficients. J

E- NESNP Eligibility Ahai.ys-ts

r r ^ « J SlSS regr!SSl0n results' the effects of different eligibility ... ?. or ^tee and reduced price lunches were analyzed. Nine
® / glt/ 1Z  crl5eria were hypothesized. The first one corresponded to 
the guidelines m  place prior to the passage of OBRA, the second
thirdSton0 B ^ 9 8 ^ gibrllty leSislated V  OBRA 1980, and theird to OBRA 1981 criteria. The other six were purely hypothetical
situations. Though the NESNP had collected their data prior to OBRA 
legislation the analysis was still in process when debates arose 
regarding OBRA. The NESNP took advantage of their wealth of data to 
produce the eligibility analysis.

i * ^ f tlclpat10^ frequencies were estimated for each of the nine 
^ 1?1̂ U t y sc^ arios- the results of this analysis suggested
that the overall effects of the eligibility changes were small there 
was a considerably larger impact on students with family incomes falling 
between the most and least restrictive hypothesized guidelines These & 
are students within 100% to 300% of poverty; their participation
frequency would be reduced by 2.5 to 3 times as much as the overall
population.

The NESNP provides a comprehensive model of lunch participation 
and suggests a number of explanatory variables though there are some
Sr C115\Catl°P problems- ^  free> reduced, and full price categories 
should have been modeled individually. The participants in these
categories may be sufficiently different to warrant this treatment and 
econometric difficulties could have been avoided had they done so 
Though the eligibility exercise simulates OBRA changes, the study was 
initiated before OBRA legislation and their data reflects pre-OBRA 
participation.

The studies presented in this literature review provide insights 
and results for comparisons. However, examination of these studies
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indicated that alternative methods should be used to study the effects 
of OBRA legislation on lunch participation: (1) the number of
participants, not the participation rate, is the appropriate measure o 
lunch participation, (2) free, reduced, and paid student behavior should 
be modeled individually, (3) the effect of OBRA on the number eligible 
in each of the lunch categories is critical in determining the impact o 
OBRA because the number eligible will affect the number of participants.

The number participating in the lunch program is the appropriate 
dependent variable for study and the number eligible is a key 
explanatory variable. Data defining the number participating in the 
program were obtained, but, for one of the study years, an estimation 
procedure was necessary to predict the number eligible in each of the 
lunch categories. In the next chapter the participation data are 
described and the estimation of the number eligible is outlined.
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IV.  DESCRIPTION OF THE DATA AND PREDICTION OF ELIGIBLES

A. Participation Data

Information on the number of participants in the school lunch 
program jn New York State was obtained from the state education
offices. Data regarding the number of participants in each of the 
hree lunch categories by county provided the basis for the analysis 

The county was chosen as the unit of analysis for two reasons: it would
all°w an adequate number of observations for statistical testing and 
manyof the other types of data needed for the analysis could bf 
obtained for counties.

The five New York City counties (Brooklyn, Bronx, New York
Queens, and Richmond) are omitted from the study. This left a total of
L r ?  ^  ?nal?sis- 1116 sl2e and uniqueness of New York Citywould bias the results for the state and make the analysis of 7

toesneciSceiTa ' -A C°mPletely s^rate analysis would be necessary to specifically examine New York City. *

_ The ftate education department did not have a complete breakdown 
month6 H S "  °f P?rtlclP“ ts ^  county for entire school yLrs or e^ry 
the ™  h the scho°l Year. However, in selected months, information on 7
administrative^urpos'er8 ^  ^  °0mplled by °OU,ltl for

them t o ^ B R ^ L e ?  ®X!“lne Phe Ranges in participation and attribute them to OBRA legislation, data is needed to represent a time period
before and after OBRA. The Fall of 1979 was chosen for the pre^OBRA 
period and the Fall of 1981 as the post-OBRA period. By keeping the pre
and post policy periods as close in time as possible, any elusive ?
usinfFall 1981 * mlght °CCUr °V6r tlme may b e minimized. Byleaiflltii ^  the.P°at-°BRA tlma Pariod (the first semester the

l" k WaS °peratlng) ’ the immediate effects of the change before schools beganto engage In compensating behavior may be captured.
Though participation data could not be obtained for the entire Fall
the6edurSt°f Xh79 and 19?1, the m°nth of Octob®r had been selected for the education department's own analysis in both 1979 and 1981 and so
serves as a suitably representative month for Fall participation
because ? t T ° h Patlan * Partloularly acceptable month for examination because it is beyond the introductory month of September when students
Z s i h i aif  f°r ^  r6dUCed Pri0e lunchea= also avoids theDecember h °ll6* y comPUcatio^  that could arise in a month such as

"^Participation data was obtained with the help of Richard Reed now
Educati f  °v of Sch°o1 Food Management, Department ofEducation, New York State. The actual figures were kept on file by the
Reimbursement Unit m  order to report and receive subsidies from the 
federal government.
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The reports contain the number of participants listed by each 
school district in a county and thep the county total. Included m  the 
listings are handicapped, children, and group homes; the residents of 
these homes are eligible for lunches, and do participate, mainly in the 
free category. The homes could easily be identified by their code 
numbers and were subtracted from the county totals. Thus, participation 
is only representing public and private, elementary and secondary 
schools.

The reports separate participation into the three categories of 
free, reduced, and regular (paid or full price). Within each category
the relevant figure is Average Daily Participation (ADP) m  the program. 
Descriptive statistics for each of the categories are presented in Table 
4.1, from 1979 to 1981, the number of participants declined m  all three 
lunch categories.

TABLE 4.1 - Descriptive Statistics of the Average Daily County 
Participation (ADP) Data: Free, Reduced, Paid.

VARIABLE

ADP, Free 

ADP, Reduced 

ADP, Paid

YR. MEAN STAND. DEV. MIN MAX

'79 4571 7142 250 41909
'81 4282 6372 165 36794

'79 1120 1398 94 8301
'81 882 1141 106 6863

'79 9912 13209 458 71627
'81 7585 10307 439 59627

B. Approved Applications versus Number Eligible
The number of approved applications for free and reduced price

lunches is collected along with the participation data by school 
district and county. These might have been considered as a possible 
measure of the number eligible for free and reduced lunches. However,
the number of students eligible for the free and reduced price 
categories will differ from the number of approved applications.
Students who are eligible may choose not to apply for meals due to the 
stigma they or their families might attach to receiving government 
assistance. Through errors in the application process, students who are 
eligible may be deemed ineligible, or some families may be intimidated 
by the application itself. OBRA 1981 required all adults ina household 
to list their social security numbers on the application There was 
some evidence that families found this requirement intimidating and that 
it discouraged some families from applying (Parker, 1982).
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flTm1. B®? °f the dlfference between the number eligible and approved 
applications approved applications are not used as a data source ? The 
number of students eligible for free and reduced price lunches is the 
correct specification for the variable and had to be estimated The 
estimation procedure is the topic of the next section

C * PmiCTIHS EliGIBT.fr

Th® number of eligibles is an important explanatory variable in
thro^hC0RPArt- ^ Pati°n,m0delS- Si«nlfloant Ganges were enacted
of rega^  y  meal prlce eligibility. A critical impactof the legislation could be overlooked if the effects of a change in the 
number eligible on the number participating are not examined.

In addition to legislative changes, the number eligible for 
lunches is influenced by economic and demographic forces. In periods of 
recession one would expect that there would be more children eligible
for free or reduced price lunches. Demographic changes in the
e l i ^ M 10? °f Sch°ol“a£e children impact the number of students

lgible for lunches. In 1981, the U.S. economy was headed into a deep 
recession and school enrollments in New York State were declining 
These economic and demographic changes will affect the number of
eligibles and, therefore, participation.

Determining eligibles in the paid category is straightforward
P u r c W a as V n den-S "0t ®Uglble for a frae °r reduced lunch may
have W o  5riC!  ■ Vhen the free and reduced eligible sets
yield the ^  T  C“  b® subtracted from total enrollments toyield the number eligible for paid lunches. Unfortunately, data that
appropriately defines the free and reduced eligible sets L  difficult to 
obtain Detailed income information is only collected on a large scale 
every ten years by the census; the 1980 census reports 1979 income
the°snecifi' -AS detailed aS these daba - 7  be, tLy still do L t  define the specific income categories that are necessary to identify the number
lunch T *  aaUdren that W°uld be ellSlbba for free or reducedlunches In addition, 1979 income information must be updated in order
to calculate the number of eligibles in 1981. As a result, obtaining
figures that adequately represent the number of eligible students 
requires an estimation procedure.

D. Data Requirements

The number eligible for free arid reduced lunches in 1979 and 1981 
are needed m  order to complete the analysis of participation 
Specifically the requirements are as follows:
1) 1979, free lunch eligibles

125% of the poverty line. number of school-age children below

2) 1979, reduced lunch eligibles
195% of the poverty line. number of school-age children 125-
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3) 1981, free lunch eligibles -- number of school-age children below 
130% of the poverty line.

4) 1981, reduced lunch eligibles -- number of school-age children 130 
185% of the poverty line.

After examining the data requirements and the census reports it was 
evident that only one of the requirements, number of school-age children 
below 125% of the poverty line in 1979, was directly obtamab e a 
county level. The 1980 census lists the number of children between ages 
5-17 below 125% of the poverty line and the number of children between 
ages 5-17 in all income categories.2 The number of children between 
ages 5-17 below 125% of the poverty line is divided by the number of 
children between ages 5-17 in all income categories. The result is a 
rate that represents the proportion of total children in a county, ages 
5-17 below 125% of the poverty line. This rate is then multipile y 
county enrollments in 1979 to obtain a good approximation of the number 
of free lunch eligibles

a of children 5-17 below 125% of poverty, x county 
# of children 5-17, all income categories enrollments

1979 free lunch eligibles.
Obtaining approximations for the other three lunch categories is 

more complicated due to the lack of detailed information at the county 
level. Because so much more information on the income distribution of 
children is available for Standard Metropolitan Statistical Areas (SMSA) 
or Rural census designations, individual counties are assigned into 
these categories and combinations of these categories. e assignmen 
of the counties is an important link in the procedure because t is 
process will determine the income distribution a county matches. For 
details outlining the assignment of counties see Appendix III.

^The data are from the 1980 Census_gf^QEulatjon, Charac t y l^tics of New 
York State. United States Department of Commece, Bureau of the Census,^ 
Section C, Section 2, Table 181, Poverty Status in 1979 of Families and 
Persons for Counties, pp.34-985-990, under the subheadings income iiv 
1979 below 125 percent of poverty," and "all income levels m  1979, 
the categories "related children 5 to 17 years."

3Public school enrollment data for Fall 1979 and Fall 1981 are listed by 
county in the Annual Educational Summary, of New York State, 1982 and 
1984 the State Education Department, Information Center on Education 
Tables 55 and 54, pp. 62-3 and pp. 60-1, respectively riva e sc oo 
enrollments for 1979 and 1981 by county are from the New York State 
Sta.ti.st5 cal Yearbook. 1986, Table D-6, p.109.



24

Once counties are assigned, linear interpolation is used to 
calculate the poverty rates of school-age children within the specific 
income guidelines for the three remaining lunch categories This 
procedure is detailed in Appendix IV. Reduced price lunch’eligibles in 
1979 are then computed in the same way as that outlined above for 1979 
free lunch eligibles. Multiplying the computed poverty rate by 1979 
county enrollments, an approximation of reduced price county eligibles 
is obtained:

#__pf children 5-17 125-195% of poverty x county —
# of children 5-17, all income categories enrollments

1979 reduced lunch eligibles.

E- Updating 1979 Poverty Rates: The Modet.

. .. .In to comPute the 1981 eligible sets, the two poverty rates
defining 1981 guidelines, (proportion of school age children below 130% 
and between 130-185% of poverty), are updated to reflect economic 
conditions in 1981. All of the census data used this far have been 
based on income information from 1979. A regression model is used to 
predict the free and reduced poverty rates in 1981. The predicted rates 
are then multiplied by 1981 enrollments to obtain the number of eligibles.

Two equations are estimated, one with the 1981 free lunch poverty 
rate as the dependent variable and the other with the 1981 reduced lunch 
poverty rate as the dependent variable. The independent variables 
include the following: deflated income per capita, unemployment rate
and rural vs. urban. The equations are estimated with 1979 county level 
data Once the parameters are obtained, 1981 values for the explanatory 
variables are multiplied by the regression parameters to predict poverty rates for 1981. r J

Three explanatory variables are chosen and evaluated according to 
economic theory. Deflated income per capita is selected because incomes 
in a county are an important determinant of the incidence of poverty.
As per capita income increases one would expect that the rate of 
children in poverty will decline. The income per capita variable is 
deflated to reflect real income. The unemployment rate is another
measure of the economic well-being of a county. If unemployment

County income per capita is reported in the New York State Statists nal 
Yearbook, 1986, Table E-27, p . 164. The source of the data is listed as 
the United States Department of Commerce, Bureau of Economic Analysis. 
Income per capita is deflated by the Consumer Price Index (CPI) for all 
items in the Northeast region by population size class. The CPIs for 
1979 and 1981 are from the CPI Detailed Report. December 1979 and 1981, 
United States Department of Labor, Bureau of Labor Statistics d 84 aAd 
p . 86, respectively.
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increases, the loss of family income will positively affect the rate of 
children in poverty. Average yearly unemployment rates per county m  
1979 and 1981 are used in the analysis. The amount of urban settlement 
in a county affects the rate of poverty due to the placement of 
industries and well-paying jobs, which are associated with denser 
population centers. To capture this relationship, the rural vs. urban 
variable is set-up as a dummy,^with rural counties equalling one an 
urban counties equalling zero.

F. Estimating a Rate with Logit
The ordinary least squares (OLS) regression technique cannot be 

used when the dependent variable is a rate. The OLS method cannot 
guarantee predicted rates that fall within the required one-zero range. 
The logit procedure, however, does meet this requirement and is used for 
estimation.

A simple linear model is specified for deriving the logit 
estimator of poverty rates;

(1) - a + BXi(

where will equal the poverty rate. The logit model is based on the 
cumulative logistic probability function:

(2) Pi = F(Zi) = 1 “ ______l-------- >
-Z- , -(a + BX*>1 + e i 1 + e 1

Transforming equation (1) logrithmically according to equation (2) 
yields:

5Average yearly unemployment rates per county are available for 1979 and 
1981 from the ’’Resident Employment Status of the Civilian Labor Force/ 
published by the New York State Department of Labor, Division of 
Research and Statistics, 1984.

6In order to code the counties rural or urban, the population density 
illustrated in the New York State Statistical Yearbook, 1986, Figure A-2 
is used. The source of the population densities is the Bureau of 
Census, 1980. If a county has population per square mile of 1-100, it 
is considered rural. Any higher density is treated as urban. This is 
not a census definition, but one that is useful for defining t ose mos 
rural counties that apparently have different economic dynamics. As the 
density categories of counties do not change from 1979 to 1981 
variable is the same in the 1979 regression equation and the 1981
prediction.



26

(3) log( Pi ) = a + BXt

The predictions resulting from equation (3) will be restricted to the 
desired range of zero to one.

Pindyck and Rubinfeld (1976) point out that this specification is
heteroscedastic because the error variance is not constant. Judge et al 
(1980) demonstrate that the logit model has a nonconstant error 
variance:

W  or2 = N.P^l-P^

where, is the total population from which the rate is drawn. In this 
case, is the total number of school-age children. If the model is 
not corrected for heteroscedasticity, the parameters will be unbiased 
and consistent, but, they will not be efficient.7 8

Pindyck and Rubinfeld suggest a correction for 
heteroscedasticity. A weighted least squares approach is used, a
particular form of generalized least squares. Specifically, all 
variables are weighted by the inverse of the square root of the 
variance, equation (4). In order to use this method of weighting, the 
error variance must be known. If the value of p. is known, then the 
error variance can be calculated from equation (4). An approximation of 
Pf is found by estimating the uncorrected model, equation (3). 1979
data values are multiplied by the estimated parameters to obtain P.

Once the error variance is computed, the logit model is estimated 
with the correction for heteroscedasticity:

(5) log( P£ ) 1 = a I + Bx Xxi + B2 X2i + B3 X3i + E-.
(1-P1) a± ai ai ai <*1

This is a form of generalized least squares (GLS).

7F°r a complete discussion of the nonconstant error variance and the 
inefficiency associated, see Pindyck and Rubinfeld* s Econometric Models 
and Economic Forecasts. New York: McGraw Hill Book Company 1976 n
96. ’
8Pindyck, R.S. and Rubinfeld, D.L.. Econometric Models and Economic 
Forecasts. New York: Mcgraw-Hill Book Company, 1976, pp. 97-8.
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G. Logit Results
The results of the logit procedures outlined above are listed in 

Table 4.2. Equation (5) illustrates the estimating model.

TABLE 4.2 -- Poverty Rate Estimates.

~ DEPENDENT VARIABLE
EXPLANATORY VARIABLE Free Poverty Rate Reduced Poverty Rate

Intercept -1.18 -1.55
(-6.51) (-8.51)

Income per capita -.000104 -.00009

1 -■J o & (-6.02)*

Unemployment rate .0429 .0268
(2.38) (1.48)

Rural vs. urban .237 .288
(3.56)* (4.32)*

^Indicates a t-statistic 
indicates a t-statistic

significant at 1%. 
significant at 5%.

In both of the estimations, all of the coefficients have the expected 
signs, and, deflated income per capita and rural vs. urban are 
significant at the 1% level. Unemployment rate is significant at 5% in 
the free lunch estimation and 20% in the reduced. To test the validity 
of the predicting models, actual 1979 poverty rates are correlated with 
the 1979 poverty rates predicted by the models. The correlation is .833 
and .845, respectively, in the free and reduced estimations.

To predict poverty rates in 1981, the 1981 values for deflated 
income per capita, unemployment rate, and rural vs. urban are multiplied 
by the parameters of the estimated equations. In the final step, t e 
predicted poverty rates are multiplied by 1981 county enrollments to 
define the free and reduced eligibles:

predicted poverty rate (free or reduced) x enrollments = number of 
eligibles.

Obtaining the number eligible for paid lunches is straightforward: 
(1 - (poverty rate free + poverty rate reduced)) x enrollments. This 
insures that the total number of eligibles will equal enrollments.
Table 4,3 provides descriptive statistics on enrollments, poverty rates,
and eligibles.
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TABLE 4.3 -- Descriptive Statistics on County Enrollments, Poverty 
Rates, and Eligibles. J

Variable Yr. Mean Stand. Dev. Min. Max.

Enrollments
Enrollments

'79
'81

37716
35212

60071
55792

937
831

301030
281205

Free Lunches:

Poverty rate 
Poverty rate

'79
'81

.1808

.2068
.0487
.0448

.0507

.1038
.2817
.2856

Eligibles
Eligibles

'79
'81

5491
5806

7194
7613

249
233

34456
41099

Reduced Lunches :

Poverty rate 
Poverty rate

'79
'81

.1883

.1505
.0485
.0330

.0897

.0799
.2569
.2037

Eligibles
Eligibles

'79
'81

5771
4230

7732
5550

241
165

42806
30099

Paid Lunches:

Rate
Rate

'79
'81

.6309

.6427
.0957
.0776

.4614

.8163
.8596
.5107

Eligibles
Eligibles

'79
'81

26454
25176

45656
43079

447
433

224089
210007
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H. Participation Rates
Though participation rates will not be used as_dependent variables 

in the participation analysis, examination of participation ra es e 
and after OBRA is instructive. Participation data was presented at the 
beginning of this section, and, having estimated the eligible sets 
now possible to examine participation rates in 1979 and 1981. ihe 
participation rate is defined as:

number participating, 
number eligible

The number participating is average daily participation and the number
eligible is the number of children between ages 5-17 within the income 
criteria for eligibility.

Analysis of the two components of the participation rate 
illustrates the point that a specification using participation rate as 
the dependent variable is incorrect. Table 4.4 presents an ana ysis o 
average participation rates for all lunch categories in 1979 and 1981. 
Included in the table are the directional changes of the number of 
participants and the number of eligibles from 1979 to 1981. Though the 
denominators of the free and paid participation rates behaved 
differently, their average rates both declined after OBRA. e averag 
reduced participation rate appears stationary.

Reduced lunch participation rates are approximately one third the 
free rate and one half the paid rate. The fact that reduced lunch 
participation rates are quite low may be due to a variety of reasons 
Students in the reduced price category pay a legislated amount for their 
lunches and, being at the lower end of the income distribution they may 
not always be able to afford to purchase the school lunch even at a 
reduced charge. In addition, students in this category are not as poor 
as those in the free category, yet they must still apply for reduced 
price status and possibly experience welfare stigma.

The effort required to apply for meals and the possible stigma
experienced are transaction costs for both free and reduced lunch
categories. However, the benefit of receiving a lunch free of charge is 
greater than the benefit derived from a reduced price meal.
Additionally, it appears that the benefits of receiving a reduced price 
meal do not sufficiently outweigh the transaction costs to encourage a 
reduced participation rate comparable to the paid rate.

Changes in the denominators of the rates (number eligible) are a 
function of the variables presented in this section: legislative changes
in the income criteria, economic conditions, and enroIlmen s^ g
in the numerators of the rates (number participating) are a function 
the number eligible, lunch prices, student characteristics family 
incomes and characteristics, and food preferences. _A complete 
discussion of the variables explaining lunch participation is presented
in the next section.
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TABLE 4.4 -- 
Paid Lunches Participation Rates in 1979 and 1981 for Free, Reduced and

Number of
participants
(Numerator)

Number of 
eligibles 
(Denominator)

Average 
rate '79

Average 
rate '81

Rate
change

Free Lunch :

decreased increased 77.9% 69.3% - 8.6%
Reduced Lunch:

decreased decreased 22.7% 23.5% + .8%
Paid Lunch*

decreased decreased 53.2% 42.5% -10.7%
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V. PARTICIPATION EQUATIONS

To analyze the effects of OBRA legislation on lunch participation, 
three objectives are specified for the empirical model: 1) identify! g
the factors that significantly affect participation, 2)/ ^ “ he years 
whether there was a structural change in participation between the years 
1979 and 1981 (this would indicate a change in the behavior o
participants), and 3) distinguishing program effects from economic, 
demographic, and behavioral effects. The first two objectives are 
addressed in this section, which outlines the participation model and 
results. The third objective is reserved for the next section.

A. Tky. Participatiok Model
Three different equations are estimated, one for each of the three 

lunch categories: free, reduced, and paid. Ordinary least squares \s
used as the estimating procedure. Because there is no reason 
that the relationship of participation to the explanatory variables is 
not linear in nature, a linear form is specified, Yt - a + 
county is the unit of analysis.

As noted in Section Four, the dependent variable is average daily 
participation (free, reduced, and paid) per county, in the month of 
October, 1979 and 1981. Though the equations are estimated 
independently, explanatory variables for the three lunch categories 
include the following: number eligible, income, employment,
urbanization, female head of household, race, and education. A price 
variable Is also included in the paid participation model. A price 
variable in the reduced specification would have been appropriate for 
capturing the effect of the large jump in price from $.10 in 191Sto 
$.40 in 1981. However, a price variable could not be included due 
the lack of variation in the reduced price across counties.

The explanatory variables are measured by county. In most cases 
the method of measurement is dictated by the data available, with t e 
exception of the number eligible which is predicted (as outlined m  
Section Four). The income variable is deflated income per capita per 
county and employment is the average yearly unemployment rate per
county.

Urbanization is measured by the percent of a county s population 
in urban areas. The percent of female headed households and the percent 
of the population that is black are measures for the female head of 
household and race variables. Education is measured as t e percen 
population 25 and over that has completed at least four years o

U h e  orecise sources of the deflated income per capita and unemployment 
dlta are detailed in footnotes four and five, respectively, of Section
Four,



32

b e l a Z ' t h e S ^ : 0: ^ ^ ! : ^ : : 11686 Ch°Sen rather than high schoolraw figures are used for £he« v T h ?  counties^ Percents, rather than
could occur due to the Lree d 68 f° 3V°ld any slze bias that counties. 8 erences in the population of New York

and percent^ollege'are'alVobtained^fron^censu^reports6^^^^
S  u s e f f o T l ^  6

data values are not expected'to d!ff P" ? * “ / emale householder, the1979 to 1981 3 rjvi P differ significantly during the period
* > «  ™  - - « ;
better alternative. P ’ 1980 dai-a are ussd for lack of a

average^price^er^ounty ^ e Y ^  Pa“ h ipfltl™  R a t i o n  is an
regional'cPI for Food ^ a y  F r L Z T  S e  ^  ^  d6flated by tbe 
to be calculated, the calculations are T e Z I Z T n  I p ^ Z V ^ 7 *“ *

coefficients are hypothesized to be the same for rte I, n S?S °n 
coefficients ^  tW° equations’ thouSh the magnitudes of the
Z S2t* .SK3f,“ £“*'■ "“,“d « '!» ■  h.,.
and they are locked at the Z 7 “T  V*ly t0 obtain subsidized meals y re located at the lower end of the income distribution. For

The variables are defined with the use of i oon ear, a
i s ; 3o- eo£

iS E ll la t io n ^ .C h a r a c te r iK M e a ^ e ^ M e r .^ v l^ u 11̂ ?  ln  tb e  ^ S d S  p.£

S's'-s; „
a n u a . , ^  ™ °  q - ™  ■*Table 17S r ~  '---- ~ ^tate, Section C, Section 2
34 «e417\ f dpU:a: : ™ ao1/ b- - t- iahlyy°r Counties: 1980, pp. 34 949 -
state statistical Th* eh°“ s 18 fro“ the fiew York

by County I960, p. 13 7 Origin Few York Staie

increrif68! yea“  ’ t h e nUraber of fem * l e  headed households in the U S

haracteristics of Householder: 1970 to 1984, p. 40 25 4% of
households were female headed in 1979 and 28 8% in 1981 ThPce 
translate to 19,943,400 female headed households in 1979 and 23,73^200^
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these reasons the direction of the relationship between the dependent 
and independent variables is expected to be the same in the t 
equations. The magnitudes of the coefficients in the toe ^ “ ome 
expected to be greater for variables such as number eligible, income 
unemployment rate, percent female head of household, and percent black.
Free lunch participants comprise the lowest part of the 1™=°
distribution and their response to these socio-economic variables is
expected to be greater.

Different behavior is hypothesized with respect to the explanatory 
variables in the paid lunch category. Paid students « e  expected to 
react differently for the same reasons the free and re d u c e d  
react similarly; paid students are in the mid to upper portion of th
income distribution and they do not need to apply for meals.

Because of their similarities, the hypothesized relationships 
between the dependent and independent variables in the model for the 
free and reduced equations are discussed together. Following this 
discussion, a thorough treatment of the hypothesizedrelationshipsin
the paid equation will highlight the expected behavioral differences.

B _ The Free and Reduced FARTicirATiQiiJSQUATioHS.
The expected signs of the coefficients in the free and reduced

equations are illustrated in Table 5.1.

TABLE 5.1 - - The Explanatory Variables in the Free and Reduced 
Equations and the Expected Signs of their Coefficients.

Explanatory Variable ' Expected Sign of the Coefficient

Number eligible +
Deflated income per capita
Percent urban
Unemployment rate +
Percent female householder +
Percent black +
Percent college

The number eligible will have a positive effect on the number of^
participants. This relationship is expected to be °ne' °-ote in
the free equation. The coefficient on the number eligible will
represent the change in the number participating for
change in the number eligible. Possible reasons not to participate
free and reduced eligibles include: the stigma of government
assistance, ignorance regarding program characteristics 0 ^  
retirements intimidation by the application procedure, or displeasur 
wl?h the lunih provided. The magnitude of the coefficient on number 
eligible should be larger in the free than the reduced equation.
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pointed out in Section Four, the transaction costs are the same fdr free 
category0 partlciPants' but' *h. benefits are greater in the free

Income will not only affect student eligibility, it will also n l a v  
a role m  the decision of the individual to hfve a m e k  or choose 7
student's eliaibUit *" in” eas\ ln ln—  does n^t affect the tb. eligibility may allow the student some discretion in choosine
he meal. A decrease m  income may have the opposite effect precluding
Therefore " "  betWe“  a Soh°o1 W h ’and som^the^ ^  Sf re- e negative coefficient is expected on income in the free and 
duced equations, and the coefficient should be larger in the free

$ £ £ £ £ ?  eqUatl°n dUe t0 the low-  status of the

, In U^ban areas there are more lunch options available to students such as eating out or going home for lunch. As a result a negative
hypothesised. W6en PerCent Urba" and lunch Participation is

Una”1Ployment rate> percent female householder, and percent black
t h l V n f  8 UnlqUe relationship with participation. However a U
d ^ t r l w f ^ V 311^ 1®8 WU1 reflect differences in a county's income
v a r ^ M e  ?he ,f “ ? “°t speoifloally captured by the income per capita
of a county In aSditrentbratS V " ®  measUre °f the e— health  ̂ . y * ^  ddltLon’ because female headed and black households

the free » e ”a6nltudes of the coefficients should be greater in
of^h^incom^distribution^1766 ‘o ^ 8* tha ^  PorSon

There are other sociological aspects to consider when analyzing
and r^ f ^ r J a b L f  th® “ pl< «  f e ^  h ^ S l r ,t w i ?  variables The unemployment rate may reflect welfare stisma
Stiemati/rt “u envir— nt witb a high unemployment rate may feel less tigmatized when receiving government assistance. Female heads of
ac«:-H "aybbe W°rking m°therS' wlth 1—  time to engage in activities such as preparing a lunch from home. If blacks reside in
f o ^ f ’ tocrolly”segregated neighborhoods, they may face higher prices

and other goods which would make participation in the lunch program more attractive. luncn

A negative relationship is expected between the percent completed 
college and free and reduced lunch participation. Life-cycle theories 
°f consumption indicate individuals consume according to what would be 
considered permanent income." Individuals with college degrees on
average, have a higher earning potential than those without college
elfvlbl ' *• famldy wdth at least one college-educated wage earner may be eligibie to receive free or reduced lunches, but, they mfy be more
Ukely to view their current financial situation as temporary and so 
may be hesitant to apply for free and reduced meals. Additionally more
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highly educated parents may believe they are more capable of providing a 
nutritious meal than available from the school lunch program.

C . The Paid Participation Eouatioh

Table 5.2 presents the explanatory variables and the expected 
signs of their coefficients for the paid equation. Included are the 
free and reduced hypothesized relationships for purposes of comparison.

TABLE 5.2 -- Explanatory Variables in the Paid Equation and the Expected 
Signs of their Coefficients.

Explanatory Variable Expected Sien of the Coefficient
Paid Free and Reduced

Number Eligible + +
Deflated income per capita ?
Percent urban -
Unemployment rate - •f
Percent female householder - +
Percent black - +
Percent college - -
Deflated price NA

The signs on the coefficients of the variables, number eligible, 
percent urban, and percent college, should be the same in the paid 
equation as in the free and reduced equations. Their expected signs do 
not depend on aspects of the income distribution. Where positive 
coefficients are hypothesized in the free and reduced equations for 
those variables describing the income distribution of a county, 
unemployment rate, percent female householder, and percent black, 
negative relationships are hypothesized in the paid equation.

The expected sign on the income coefficient in the paid equation 
is not completely clear. An increase in income may allow a student to 
afford a full price school lunch when they could not previously. 
Conversely, an increase in income may give the student the option of 
purchasing some other more attractive lunch. Price is expected to have 
a negative relationship with paid participation.

The magnitude of the coefficient on number eligible is expected to 
be smaller in the paid equation than in the free equation. Comparing 
reduced and paid participation models, it is not clear which equation 
will have a larger coefficient on the number eligible variable. Though 
reduced lunch participants pay a lower price for their meals, the 
transaction costs involved in obtaining a reduced meal make it less 
attractive.
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D- Descriptive Statistics of the Variables

Table 5.3 lists the descriptive statistics for the variables.

TABLE 5.3 -- Descriptive Statistics of the Variables.

YR MEAN STD. DEV. MIN MAX

ADP, Free '79 4571 7142 250 41909'81 4282 6372 165 36794
ADP, Reduced '79 1120 1398 94 8301'81 882 1141 106 6863
ADP, Paid '79 9912 13209 458 71627'81 7585 10307 439 59627
Free '79 5491 7194 249 34456eligibles '81 5806 7613 233 41099
Reduced '79 5771 7732 241 42806eligibles '81 4230 5550 165 30099
Paid '79 26454 45656 447 224089eligibles '81 25176 43079 433 210007
Deflated income '79 6202 1275 4691 11003per capita '81 6174 1393 4611 11508
Percent urban '80 45.07% 26.14% 0.0% 99.7%
Unemployment '79 6.96% 1.80% 4.4% 12.8%rate '81 7.96% 1.94% 4.7% 13.2%
Percent female 
householder

'80 .119 .019 .073 , .167

Percent black '80 .027 .029 0.0 .121
Percent college '80 14.6% 5.11% 8.4% 36.3%
Deflated lunch '79 $.449 $.063 $.255 $.608price '81 $.535 $.065 $.304 $.671
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E. Tests of Structural Change
The factors believed to be important determinants of lunch 

participation have been identified and discussed. The second objective 
outlined at the beginning of this section will now be addressed, did 
structural change occur between the years under study, 1979 to 1981? 
Evidence of structural change will indicate that the way in which 
participants respond to the independent variables has changed between 
the two time periods. The issue of structural change must be addressed 
at this point because the result will influence the statistical model 
used for the final regression analysis of the participation equations.

The data under study is a pooled time-series, cross-section. The 
time-series is 1979 and 1981, the cross-section is across counties.
There are different matrix models for pooled time^series, cross-section 
data that will be appropriate for the regression analysis depending on 
whether structural change has occurred. Johnston (1984) outlines three 
possible models for pooled time-series, cross-section data and details 
the tests of structural change that will determine the correct model for 
analysis. The three models are illustrated below:

MODEL I:

' V il xi ' " a '

CMt - 1 2

X to B ^
+ u

common regression 
for both periods

MODEL II:

Yi ' 'll 0 xi ' r a
a

Y2 - 0 2̂ X2 - _ B

differential intercepts, 
common slope

MODEL III

' V ix Xx 0 O' al
B1

y2 0 0 i2 X2 a2
- B2 -

differential intercepts, 
+ u differential slopes

The matrix notation:

Y^ = The dependent variable in 1979 
Y2 = The dependent variable in 1981

11 = The intercept term in 1979
12 = The intercept term in 1981

Xl = The explanatory variables in 1979 
X2 = explanatory variables in 1981
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a - The coefficient on the intercept term
al - T*16 coefficient on the intercept term in 1979
a2 = coefficient on the intercept term in 1981

B — The coefficients on the explanatory variables
B1 ~ The coefficients on the explanatory variables in 1979
b2 “ coefficients on the explanatory variables in 1981

u = The error term

To determine if structural chahge has occurred, the three models 
are estimated and then statistically tested against each other. The 
lunch categories, free, reduced, and paid, are estimated using the three 
different models. The models are then tested to determine if, in fact, 
there has been structural change. The tests performed are listed below:

1) Model I against Model II tests for differential intercepts in the 
two years. The test statistic is:

F “ — — £SS1^-RS5.2 - F(1,n - k - 1)
RSS2/(n - k - 1)

2) Model II against Model III tests for differential slope coefficients 
in the two years. The test statistic is:

F = ~ F(k - 1 ,n - 2k)
RSS3/(n - 2k)

3) Model I against Model III tests for differential regressions, slopes 
and intercepts. The test statistic is:

F - SBS83^RSS3)/k ~ F(k,n - 2k)
RSS3/(n - 2k)

Notation:

RSSl - Residual sum of squares, Model I 
RSS2 = Residual sum of squares, Model II
RSS3 = Residual sum of squares, Model III

n = The number of observations

k = The number of explanatory variables

As a result of the tests, Model III was selected for final
analysis. The actual tests for the free, reduced, and paid equations
are calculated in Appendix VI. There is evidence of structural change 
for all three of the lunch categories. Model III is the most
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unrestricted of the possible models, allowing both intercepts and slopes 
to vary with the different years.

F. Results
The regression results reported for the participation equations in 

this section are from estimations using Model III. The results vary for 
each of the three lunch categories. The free, reduced and paid 
equations are presented in tabular form; coefficients are discussed and
compared.

The regression results for the participation equations are listed 
in Table 5.4 on the following page. Six of the coefficients in the free 
equation are significant at better than the 5% level, these are number 
eligible, Income per capita, and percent black in the years 1979 and 
1981. All of the coefficients, except percent college in 1981, have the 
expected sign. The percent college coefficient is positive in 1981 and 
a negative sign was anticipated.

In the reduced equation, five of the coefficients are 
statistically significant at the 5% level: number eligible and deflated
income per capita in both years, and percent black in 1979.^ Percent 
urban and percent college are significant at the 10% level in 1979.
Three of the coefficients do not have the expected sign, percent urban 
in both years and unemployment rate in 1979. The percent urban 
coefficients are positive; negative coefficients were hypothesized. The 
coefficient on the unemployment variable in 1979 is negative when a 
positive sign was anticipated.

Six of the coefficients in the paid equation are significant at 
5%, these include: number eligible and income per capita in both years,
unemployment rate in 1979, and percent urban in 1981. Another five of 
the coefficients are significant at 10%: percent urban, percent black
and percent college in 1979, unemployment rate and percent female head 
of household in 1981,

^For a more complete discussion of pooled time-series, cross-section 
data, the models, and the subsequent testing see Johnston, J.
Fmnnmp.tric Methods. 3rd ed. New York: McGraw Hill Book Company, 1984,
pp. 207 -225.
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Table 5.4 - Regression Results for Free, Reduced, and Paid Lunch 
Participation Equations

explanatory variable FREE REDUCED PAID
Constant, 1979 4,948.00 3,189.00 26,904.00

(1.62) (3.63) (5.06)
Number eligible, 1979 1.02 0.18 0.31

(22.61)* (15.37)* (25.20)*
Income per capita, 1979 -1.14 -0.54 -3.07

(-3.40)* (-5.57 )* (-5.08)*
Unemployment rate, 1979 49.57 -25.20 -673.00

(0.36) (-0.64) (-2.90)*
Percent urban, 1979 -3.08 10.25 56.03

"(0.17) ( 1.94) + (1.90) +
Percent female household, 1979 1,654.00 1,043.00 6,809.00

(0,09) (0.21) (0.23)
Percent black, 1979 29,517.00 9,022.00 35,534.00

(2.13)* (2.35)* (1.86) +
Percent college, 1979 -6.17 -27.90 -150:00

(-0.12) (-1.83 ) + (-1.77)*
Paid lunch price, 1979 -8,042.00

(-1.15)
Constant, 1981 -344.00 1,211.00 25,794.00

(-0.11) (1.30) £4.15)
Number eligible, 1981 .81 0.21 0.25

(20.37)* £13.35)* (19.65)*
Income per capita, 1981 -0.86 -0.30 -2.22

(-2.76)* (-3.34)* (-4.30)*
Unemployment rate, 1981 128.40 20.89 -442.00

( 0.90 ) (0.51) (-1.84 ) +
Percent urban, 1981 -10.00 3.37 70.82

(-0.53) (0.63) (2.44)*
Percent female household, 1981 29,344.00 2,350.00 -58,390.00

(1.56) (0.43) ( -1.93) +
Percent black, 1981 33,081.00 4,811.00 28,007.00

£2.43)* (1.23) (1.32)
Percent college, 1981 15.49 -7.71 -105.00

(0.79) (-0.47) (-1.14)
Paid lunch price, 1981 -5,266.00

___________ _____________ (-0 .94)
Indicates a t-statistic significant at 5%.
Indicates a t-statistic significant at 10%.

Adjusted R-squared: Free-.952, Reduced-.89, Paid-.96
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There are some interesting results in the signs of the  ̂
coefficients in the paid equation. Income per capita is negative in 
both 1979 and 1981, it was not clear previously that income would have 
negative relationship with paid participation. This result is 
especially important because it indicates that school lunches are 
considered an inferior good by paid participants.

Similar to the reduced equation, percent urban has positive 
coefficients in the paid equation. It was only in the fr^  
that percent urban displayed the hypothesized negative relationship with 
participation. It was hypothesized that with more choices avaiiable m  
urban areas, participation would be negatively affected. T e 
explanation for the positive relationships in the reduced and pal 
equations is not immediately obvious. One possibility is that m  highly 
urban, central city areas, schools may be more likely to have a closed 
campus policy which would limit the choices available to students 
purchasing lunch in the reduced and paid categories.

As expected, the coefficients on unemployment rate and percent 
female head of household were negative in the paid equation, changing 
signs from the positive coefficients found in the free and reduced 
equations. However, the expected change in the coefficient on percent 
black from positive in free and reduced to negative in the pal  ̂
equation, did not occur. This indicates that blacks may reside in 
urban, racially-segregated neighborhoods and face higher prices for to 
and other goods, making school lunches a more attractive alternative.

Price does have the expected negative sign in both years for paid 
lunches, but the coefficients are not significant in either year 
However, the price effect is composed of both the substitution an e 
income effect. For a normal good, the direction of these effects 
reinforce each other, but, for inferior goods, the income effect 
moderates the substitution effect. School lunches are an inferior goo . 
Using Slutsky's equation it is possible to separate the income from e 
substitution effect and define the compensated price effect. T e 
calculations and t-statistics for the compensated price effects are 
outlined in Appendix VII. The compensated price coefficients are 
significant at 1% in 1979 and 1981.

G. Elasticities
The price elasticity of participation was computed for paid prices 

in 1979 and 1981. The elasticities calculated are comparable to those 
found in previous studies discussed in the literature review in Section 
Three In 1979, at an average deflated price of $.449 and average 
participation oi 9912, the elasticity is -.364. In 1981 at an average 
deflated price of $.535 and average participation of 7585, the 
elasticity is -.37. It is interesting that though price and 
participation changed from 1979 to 1981, the elasticities are almost
identical.

To further examine this result, the calculation of the 
elasticities are broken down into two major components.
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Cprice)/Cparticipation) X (change in participation)/(change in price).
in 1979 1,4 Parn ^ i Pati0n chan8ed from $.449/9912 - .000045299m  1979 to $.535/7585 - .000070534 in 1981. The ratio of change in
ShicWon?rnnt0 ° ^ nSe Pfi0e “USt then have chanSed in a mannerresultT h tl multiplication of the two ratios to have the same
resuit in both years. The ratio of change is the coefficient on the
price variable and represents the response of participants to a price 
change or the slope of the line which measures the relationship P The
oricHh °f-Pf r iCePailtS Changed by just the right amount to keep thePri^8*elastlcity of participation in the -.36-.37 range The
in 1981lent °n the pri°e Variable adjusted from -8042 in 1979, to -5266

Income elasticities were also computed for each of the lunch 
categories in 1979 and 1981, Table 5.5 lists these elasticities.

TABLE 5.5 -- Income Elasticities for Free 
1979 and 1981. Reduced and Paid Lunches in

YR AVE PARTICIPATION ELASTICITY

Free Lunches f 79 4572 -1.55p 81 4282 -1.24
Reduced Lunches ' 79 1120 -2.98* 81 882 -2.09
Paid Lunches f 79 ' 9912 -1.92' 81 7585 -1.81
(Average deflated income per capita was 6202 in 1979 and 6174 in 1981.)

The negative signs on the elasticities indicate that school
AllCof\hee T  “ fe^ or good; as lnco”a goes up, consumption goes down.All of the elasticities are greater than one, this means that an
increase in income will cause a proportionately larger decline in 
participation. The most elastic responses are in the reduced category
This is a reasonable result considering these students are not as needy 
as free lunch recipients and yet they must apply for reduced status 
With an xncrease m  income these individuals may choose not to become
involved in the application procedure at all

IgSTiNG Number_Eligible Coefficient Vs . Omf

. ^  In a11 of the equations, the t-statistics on number eligible 
indicate coefficients significantly different from zero. If every

ellS^ 1f f°r a lunch Participated, the coefficient on number 
e igible would be one. Therefore, the coefficients on number eligible 
m  each of the equations are tested to determine if they are
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significantly different from one. This is a simple procedure, the test 
statistic is:

t - coefficient - 1
standard error of the coefficient

The only number eligible coefficient not significantly different from 
one at 5% is the 1979 coefficient in the free participation equation. 
These tests are calculated in Appendix VIII.

I. Testing Differences in Magnitudes of Coefficients

The coefficients on the variables, number eligible, income per 
capita, unemployment rate, percent female householder, and percent black 
were expected to be larger in magnitude in the free equation than the 
reduced equation. The results verify this hypothesis, the coefficients 
on the variables are larger in magnitude in the free equation.

To test the difference in the magnitudes of the coefficients 
statistically, a procedure outlined for comparing regression 
coefficients from different populations in James (1951) is used. The 
hypothesis is stated:

(1) H0: b1 - b2.
The test statistic is:

(2) h - Ew^b1)2 - (Ew^b1)2/w,

distributed Chi Square with n-1 degrees of freedom, where n equals the 
number of coefficients being compared. If h is greater than the 
critical value, HQ is rejected. The following are defined:

(3) wt - __
vartb1)

(4) w - Ew^.

According to these tests, the 1979 and 1981 coefficients on number 
eligible, income per capita, and percent black are significantly 
different at 5% in the free and reduced equations. The null hypothesis 
that the coefficients are equal is not rejected for unemployment rate 
and percent female householder. This is not surprising given that these 
coefficients are not significantly different from zero in their 
respective equations. The actual calculations for the tests are 
presented in Appendix IX.

In addition to comparing free and reduced coefficients, the paid 
coefficients on number eligible are compared with free and reduced 
coefficients. The magnitudes of the coefficients for number eligible
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'1"Btve' Pald eq»atl0n than in the free equation, as 
elieih?fi ° 'ff.rJ°r to estimation, it was not obvious whether the number
T h e ™  iC !n h W°U-  larger in the ipaid or reduced equations, iney are larger in the paid equation. This highlights the fact that
lunche! the StU, enZ* eli6ible for:reduced lunches do not apply forlunches, or apply, but do not participate in the program.

Number^eligible coefficients are tested for significant
the versus paid, and reduced verfus paiS equations 

1981 whfo°ien are f°unf significantly different at 5% in 1979 and 
c!!ffiSentrmP^ ln? "te free and paid, and the reduced and paid 
test! ^  * are detailed in Appendix XI, following thetests performed comparing the free and reduced equations. S

identic? ^ CUOtl Six ' Ranges in program effects are isolated toidentify the impact of OBRA on participation.
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VI. ANALYSIS OF RESULTS

The equations estimated in Section Five indicate the factors 
significantly affecting lunch participation. The equations, by 
themselves, do not address the major purpose of this study, to determine 
the impact of the 1980 and 1981 Omnibus Budget Reconciliation Acts on 
lunch participation in New York State Participation in ali three lunch 
categories declined in New York State between 1979 and 1981. Did OBRA 
make a difference and, if so, how much? In this section the estimate 
participation equations are used as tools to define and measure the 
effects of OBRA.

School lunch participation is affected by a number of different 
factors: economic conditions, demographics, participant behavior and
OBRA legislation. In order to measure the effects due to OBRA, all o 
these factors must be isolated in the equations. This objective is 
accomplished in two different ways. First, the regression equations are 
used to simulate participation when controlled changes are made in 
variables This method allows the identification of program (OBRA), 
demographic, and economic effects, but, not behavioral changes To 
identify these behavioral effects, an approximation to the total 
differential of the equations is computed. This approach separates 
changes that occurred in the behavior of participants (the coefficients 
of the equations) from changes in variables.

A. Simulations
In the first method, the regression equations simulate school 

lunch participation using hypothetical "what if" situations For 
example: what if enrollments in 1981 had been at the 1979 level, or,
what if 1979 income criteria had been in place in 1981? These 
simulations identify the individual effect of changes in specific 
variables from 1979 to 1981.

In order to isolate the effects of OBRA from demographic and 
economic factors, four relevant questions are posed: 1) what is the
effect on participation of the decline in enrollments from 1979 o
2) what is the effect on participation of the OBRA change in income 
criteria from 1979 to 1981? 3) what is the effect on participation of 
the change in economic conditions from 1979 to 1981? and, for the paid 
equation, 4) what is the effect on participation of the change m  lunch 
prices from 1979 to 1981?

Using 1981 as the base year, 1979 variable levels for enrollments, 
income criteria, economic conditions, and paid price are substituted 
into the equations. Subtracting the hypothetical equation from the 
original equation identifies the impact on participation of the specific 
variable change:

(1) (Yc - Yh) - (a + BX0) - (a + BXh).
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actual participation 
hypothetical participation

o ~ equation with original variablea + BX
a + BXh - equation with hypothetical variable.

criteria, and economic conditions.

Recall that enrollments do not appear as a direct variable in
variable T  eq“atlonsy ut. « .  incorporated into the n^ber eligible variable. In order to determine the number eligible in a lunch
category, the poverty rate Is multiplied by enrollments In the
^ ° th®tlc?1 “ode1’ 1979 enrollments are multiplied by 1981 poverty rates to simulate no drop in enrollments in 1981. P y

criteria ' 8 bl 1 T examlne participation in 1981 with 1979 income
using 1979 IncomrguheUnL To9! L t a I L tLjngri97rimated W“ h 1?glt different poverty rate is snerifiJ eu using 1979 income criteria, a

^ ^ sis specified as the dependent variahl p T-n -t-Ka
free poverty rate estimation, the dependent variable Is 125% of Ihe
official poverty line rather than 130%. The depended vanish?!reduced estimation is 125-196$; nf n P variable m  the130-185% Tb- i a a % f he offlclal poverty line rather than

and

the6 S S ^ J S o S ^ 1. ^ 81 — -
Economic conditions are reflected in the oartirin^^n Q m  two ways. The variable i a • participation equations

engfhL6 : r r c
T

rate6 and rural^er^01* °K deflated lncome Per capita, unemployment
number e l i g i ^  ^ 8 ?  £
calculated using 1979 economic conditions The eouatlonQ
198ieneStir ted’ “ 1,tlnS equation parameters are used to“ r.™c2 ** 198i poverty rates with 1979 variables for deflated income per !apu!
and unemployment rate. In the hypothetical emiaHnna P P fc
rates are multiplied by 1981 enrollments and 1979 values L ^ L f l l t e d 7 
come per capita and unemployment rate are substituted for 1981 values.

Questions (1), (2), and (3) are evaluated for each of the lunch 
ategories, and question (4) is evaluated for the paid category using 

the coefficients from the estimations reported in Section Five and the 
mean value of the variables. The results of these calculations are
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illustrated in Table 6.1. The numbers represent the °hange in 198^
d a i ly  p a r t i c i p a t i o n  on average  fo r  a co u n ty . The p e rc e n ta g ,
mean p a r t i c i p a t i o n  i s  in c lu d e d  to  d e s c r ib e  th e  m agnitude o f  th e  e f f e c  .

The results are not surprising, +'s indicate that participation is 
h ig h e r ,  - ' s  in d ic a te  t h a t  p a r t i c i p a t i o n  i s  lo w er. A ll  o f  th e  lu n  h _ 
c a te g o r ie s  have th e  same r e a c t io n  to  th e  drop in  enro  ® .
to 1981 the effect of fewer enrollments decreases participation 1 
1981 As a percentage of mean participation, the average effects are 
l a r g e r  in  th e  f r e e  and red u ced  c a te g o r ie s  a t  -10% and -9%, r e s p e c t iv e ly ,  
with paid at -5.4%.

The change in  income c r i t e r i a  a f f e c te d  th e  lu n c h  c a te g o r ie s  
d i f f e r e n t l y .  Because OBRA expanded th e  f r e e  lu n ch  income gu ^d® ^ ne from 
125% o f  th e  p o v e r ty  l i n e  to  130%, th e  change in c re a s e s  f r e e  lunch  
participation in 1981. The opposite occurs with reduced lunch 
o a r t i c i p a t i o n ,  OBRA c o n tra c te d  th e  income g u id e l in e s  from 125 
th e  p o v e r ty  l i n e  to  130-185% o f  th e  p o v e r ty  l i n e .  This c o n t r a c t io n  
decreases reduced lunch participation in 1981. The paid 
c r i t e r i a  ex ten d ed  from 195% o f th e  p o v e r ty  l i n e  in  1 7 . _ ,
change in  th e  reduced  lu n ch  c r i t e r i a ,  th e  p a id  lu n ch  c r i t e r i a  ex ten d s  
fromS185% of the poverty line in 1981. This indirect expansion of the 
income c r i t e r i a  f o r  p a id  lu n ch es h as  a p o s i t i v e  e f f e c t  on p a r t i c i p a t i o n  
in 1981. The largest average effect Is In the reduced category where *

TABLE 6.1 -- Average Change In 1981 Daily Participation per County and 
the Percentage of 1981 Mean Participation.*

Change in 1981 Participation 
Free Reduced Paid

% of 1981 Mean Participation 
Free Reduced Paid

(1) Drop in Enrollments;

-422 -80 -407 -10% -9% -5.4%

(2) Legislated Changes in Income Criteria (OBRA):

+565 -312 +196 +13% -35% +2.6%

(3) Decline in Economic Conditions:

+376 +59 -469 +9% +6.7% -6.2%

(4) Increase in Paid Price:
- 6%

-453
--------------------- —

*The calculation of these figures is in Appendix (Average daiiy
participation per county in 1981 is 4282, 882, and 7585 for free, 
reduced and paid, respectively.)
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the decrease represents -35% of mean participation; this is a 
n a r t L T 1:- aVera*a l e a s e s  in free’and paid
O v e r a n ^ t h e ^ r e S ^ t ^  +2'6? °f Participation/respectively.
is +4 4 9 ’ +5 % r o f  e ! C 1 °n partlcipation of 0BRA income criteria changesIS +4 4 9 , +3,5% of total participation in 1981. 6

p a r t i c ^ t ? : : 1^ : ^ : : ^
of mean participation, the ^ r a g S ^ K u ^ . i ' i ;  th
T» u % ’ With redUCed and paid at approximately the same magnitude, between -6 % and + 7 %. y

The averLreffect «" pald price Stresses paid participation in 1981. 
in e  av erag e  e f f e c t  as a p e rc e n ta g e  o f  mean p a r t i c i p a t i o n  i s  -6% In
g e n e ra l ,  though th e  m agnitudes o f  th e  a b s o lu te  f ig u r e s  a re  s i z a b le  th e:i;:x/2rs,K.: srss '

S a S s S S S s
particiDati^* JUnCh caPeSorlea- The average increase in free 
p a r t i c i p a t i o n  due to  the OBRA change in  income c r i t e r i a ,  +565 and

e n ro n m e n ts CO-422° ^ ^ “" V h76, °UtWeigh th e  e f f e c t  o f  drop in
m ust h !  ^  i • 7 u  ® °vera1 1  d e c rea se  in  f r e e  lu n ch  p a r t i c i p a t i o n
!  L I  r 6 by m° re  th a n  th e  drop in  e n ro llm e n ts .  In  th e  reduced, f. y ' ec “ ing enrollments, -80, and economic conditions +59 have

« r  ssis irs e -c  ~ - ±£C
iTSu-SS^S; s .-mk

““p is;: ^ „
ase  y e a r  m ust be chosen  to  com plete  th e  com parisons and, th e r e f o r e  th e  

d i f f e r e n c e  in  th e  b e h a v io r  o f  p a r t i c ip a n t s  in  re sp o n se  to th e  v a r ia b le s  
i s  n o t  a n a ly z e d . The s t r u c t u r a l  change in  th e  b e h a v io r  o f  p a r t i c ip a n t s

1 9 8 r  In  th e  f o l lo w i l f f e r e M coe“ l c i e n t s  f o r  v a r ia b le s  in  1979 and . th e  fo llo w in g  s e c t io n ,  by ap p ro x im atin g  a t o t a l  d i f f e r e n t i a l
a n a ly s i s  o f  th e  e q u a t io n s ,  th e  b e h a v id ra l  e f f e c t s  a re  i d e n t i f i e d

B- Approximation to THE Total Differenttiu.

In the simulation, behavior is held constant, 1981 coefficients
var1UM d ' In ^  tOPal differential approximation, coefficients and 
variables are allowed to vary. It is evident from the tests of

1 Change infection Five that participant behavior did change 
during the period under study. This,second analysis identifies the
important behavioral differences.
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By approximating the total differential of the equations, 
differences in participation between 1979 and 1981 are attributed to 
their two sources within the estimation technique: differences m  ^
coefficients (behavioral) and differences invariable levels (economic, 
demographic, program). A general form for a linear equation can be
expressed:

(1) Y = g + rx,
where, g and r can be viewed as reflecting behavior, while x represents 
the variable level. The total differential of this equation is:

(2) dY - 3Y(dg) + SY(dr) + 3Y(dx).
ag 3r dx

Suppose the equations representing 1979 and 1981 are expressed:

(3) Y79 - a79 + c J V 9

(4) Y81 = a81 + c ^ V 1 ,
where, Y is the dependent variable, a is the intercept term, c± is a 
coefficient, and x* is an independent variable. To explain the 
difference between participation in 1979 and 1981, the components of (3) 
and (4) are defined according to the total differential in equation (2).

(5) dY = Y81 - Y79,

(6) 6Y = 1, 
dg

(7) dg - a81 - a79,

(8) dY - x81
dr

(9) dr = c81 - c79

(10) d Y =  c81
dx

(ID . „81 dx = x - x79
An approximation to the total differential then becomes:

(12) y 81-Y79 - (a81-a79)+x81(c81-c79)+c81(x81-x79).

The first two terms on the right-hand-side of equation (12) represent 
behavioral effects and, the third term represents variable level
effects,

An adjustment is 
1981 as a base year.

made to equation (12) to account for the use of 
Note that in equation (5) dY is defined by
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Y "T '8 1 ™ ®  im p lie s  a b a se  y e a r  o f  1981 and th e r e f o r e ,  e q u a tio n  (8)
equals x , and equation (10) equals oM . If dY were defined as Y79-Y81 
then equation (8) would equal x7 9 , and equation (10) would equal c79 
The adjustment for this bias is to take the average of the two years' 
Using the average, equation (8) becomes:

(13) dY - (x81 -f x79),
3r 2 “

and equation (10) becomes:

(14) 8Y - (c81 + c79).
dx 2

These averages are replaced into equation (12) to yield:

(15) Y81-Y79-(a81-a79)+(x81+x79)(c81-c79)
2

+(c81+c79)(x81-x79).
2 -

«  Ta^7e.6'2 °” the following page, illustrates the total 
differential breakdown for each of the lunch categories. All of the 
variable are evaluated at their mean for the calculations. T^e figures
r e p r e s e n t  d i f f e r e n c e s  in  d a i ly  p a r t i c i p a t i o n  betw een 1979 and 1981 on 
average  in  a co u n ty .

, ,. 7 t  l n s t t u c t l v e  to  examine each o f  the lu n ch  c a te g o r ie s
in d iv id u a l ly ,  th e n  to  compare them. In  th e  f r e e  lu n ch  c a te g o ry  a l l  o f
oer U  ^hanSes in c re a s e  average participation. Deflated income
p e r  c a p i t a  and unemployment r a t e  c o n t r ib u te  to  th e  in c r e a s e ,  b u t th e
e t lC f h iy ° f T^he 1? o re “ e 18 a t t r i b u t e d  to  th e  change in  th e  number

3 5 ° r  V a r ia b le  d i f f e r e n c e s  i s  +406, and th e  numbereligible variable is credited with +289 o f  the increase.

Examining behavioral differences in the free category reveals a 
huge average decrease in participation attributed to the change in  th e  
i n t e r c e p t  te rm , -5293. The change in  th e  behavior o f  the number 
eligible decreases average participation by a large amount, -1152. 
P e rc e n t u rb an  h as  a smaller n e g a t iv e  e f f e c t  o f  -311 .

S u b s ta n t i a l  increases in free participation are attributed to 
behavioral effects from income per capita and percent female head of 
h o u seh o ld , +1764 and +3295, r e s p e c t iv e ly .  The o th e r  p o s i t i v e  b e h a v io ra l 
effects include unemployment rate, percent black, and percent college. 
The negative effects of the intercept term and the number eligible 
outweigh the large positive effects of income per capita and percent 
female h ead  o f  h o u seh o ld . The s u b to ta l  f o r  b e h a v io ra l  e f f e c t s  in  th e  
free equation is -696,
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TABLE 6.2 -- Results of an Approximation to the T°tal Differentia1: 
Average Variable and Behavioral Differences between 1979 and 1981 per 
County.*
--------- ------ Free Reduced Paid

Y(81) - Y(79) [Actual] -289 -238 -2327

VARIABLE LEVEL DIFFERENCES:**

Number eligible 289 -299 -361

Deflated income per capita 28 12 74

Unemployment rate 89 -2 -558

Deflated paid price -572

SUBTOTAL 406 -289 -1417

BEHAVIORAT. DIFFERENCES [Coefficientsl:

Intercepts -5293 -1978 -1110

Number eligible -1152 175 -1471

Deflated income per capita 1764 1485 5260

Percent urban -311 -310 666

Unemployment rate 588 344 1723

Percent female household 3295 156 -7759

Percent black 96 -114 -203

Percent college 317 296 669

Deflated paid price 1366

SUBTOTAL -696 54 -859

TOTAL -290 -235 -2276

*The calculation of these figures is presented in Appendix XI.
**Note that the variable levels do not change for the
urban, percent female householder, percent black^aadjgrcent Colley, 
1980 data is used in both years. As a resuit, ’
terms drop out of the differential.
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o w ra l l I t , ap p ea rs  5h a ^ th e se  neSa t iv e  b e h a v io ra l  effects e x p la in  the 
overall decrease m  f r e e  p a r t i c i p a t i o n  in  1981. When th e  two s u b to ta l s
v a r i a b l e ' ne §a t l ye beh?v io r a l  e f f e c t s  a re  g r e a t e r  th a n  th e  p o s i t i v e  
lu n c h e s . f  r e s u l t i n g  in  a t o t a l  average  d e c re a se  o f  -290 f o r  f r e e

T  e ff6C tS  ° f  v a r la b le  d i f f e r e n c e s  f ro *  
Most o f  t L  cw ' t 12 ’ an d _unemployment r a t e ,  -2 , a re  r a th e r  sm a ll, 
v a r ia b le  j i f f  S* 13 *3 s o c la t*d w lth  th e  number e l i g i b l e ,  -299. These 

participation6^ ^  °tal “  aV,raS* deCreaSe ln reduoed

Exam ining th e  b e h a v io ra l  d i f f e r e n c e s , th e r e  i s  a la rg e  d e c re a se  in

Z r l T . l l T * 0?hr t l hCir • ° n f t r lb U te d  t0  tb a  aba" ga 1 - f n t e ' e p t  "’. . * Other behavioral differences negatively affecting
p a r t i c i p a t i o n  a re  p e rc e n t u rban  and p e rc e n t b la c k . O f f s e t t in g  th e  
n e g a t iv e  b e h a v io ra l  d i f f e r e n c e s  i s  th e  la rg e  p o s i t i v e  b e h a v io ra l  e f f e c t
from income per c a p i t a ,  +1485. The positive effect from income p e r
unemn?oC0I”b t ned Wlth th® posltlve behavioral e f f e c t s  o f  number eligible 
unemployment r a t e ,  p e rc e n t fem ale h o u se h o ld e r , and p e rc e n t  c o l le g e 6
s l i g h t l y  outw eigh  th e  n e g a tiv e  b e h a v io ra l  e f f e c t s .  The r e s u l t  i f  an 
av erag e  in c re a s e  in  reduced  p a r t i c i p a t i o n  due to  b e h a v io ra l  d i f f e r e n c e s

narH ®>en variable and behaviorai differences are totalled for reduced 
participation, the result is an average decrease of -235 However 
unlike the free category, variable differences are attributed with’

e l i g i b l e r h av ees iz f M e enf f S 5 °r  p r i c e ’ une™Pl°yment r a t e ,  and number 
d e c re a se s  o f  -558  572 dS ° " average  p a *d p a r t i c i p a t i o n  w ith
p e r  c a n i ta  L 5f ’ L ' 361’ r e s p e c t iv e ly .  Only d e f l a t e d  Income
?he IT t T  P° 3 it lV a  e f f e c t > th e  a - ia ll  av erag e  In c re a s e  I s  +74 In  
th e  p a id  e q u a tio n  th e  s u b to ta l  f o r  v a r ia b le  d i f f e r e n c e s  i s  -1417 a 
substantial average decrease. 5 a

a t + r i w T / 1?  t  nV“b6f °f large effects. both positive and negative attributed to behavioral differences in the paid category, The^hange
-1110 The hebrm- aC? T «  f°r an averaSe ^orease in participation of behavioral differences attributed to the number eligible 
percent female householder, and percent black are all negative 6 Though 
percent black has a relatively small effect on participation -203 6
number eligible has a large effect, -1471, and percen/female 
householder a very substantial effect, -7759. Positive behavioral 
ifferences are attributed to income per capita, percent urban 

unemployment rate, percent college, and price. The economic variables 
income per capita, unemployment rate, and price all have large
+1723^°and ^ r " 088 Wl-h T ™ * *  in c re a s e s  in  P a r t i c i p a t i o n  o f  +5260, +1723, and +1366, r e s p e c t iv e ly .  D e sp ite  th e s e  la rg e  p o s i t i v e  e f f e c t s
the subtotal of the behavioral differences for the paid equation yields
an overall negative effect of -859. 4 yiexas
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In the paid category both variable and behavioral differences 
decrease participation. Variable differences make a larger 
contribution, -1417, to the total negative effect of -2276.

For all three equations it appears that the variable level 
difference in the number eligible is important. The paid equation also 
has large variable effects from price and unemployment rate. Important 
behavioral effects are evident in all three equations for the intercept 
term and income per capita. The number eligible and percent female 
householder have large effects in the free and reduced categories, 
while, price and unemployment rate are important in the paid category. 
It is not clear why unemployment rate is important in both variable and 
behavioral differences in the paid category and not in the free or 
reduced categories.

The total differential approximation allows the isolation of 
behavioral effects not possible in the simulations. There are notably 
large behavioral effects in all three lunch categories. Unfortunately, 
though the total differential identifies behavioral effects, it cannot 
identify the source of the change ip behavior. For example, it is 
possible that the passage of OBRA instituted some structural change in 
the behavior of participants. The total differential approximation 
cannot confirm or deny such speculation, though it is important to 
recognize this possibility.

In the concluding section, a final picture of school lunch 
participation and the impact of OBRA is presented.
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VII. CONCLUSION

A. Purpose of the Study

The 1980 and 1981 Omnibus Budget Reconciliation Acts (OBRA) 
substantially reduced funding for the National School Lunch Program.
The major purpose of this study was to determine the effects of OBRA on 
schoo! lu n ch  p a r t i c i p a t i o n  in  New York S ta te .  The d i f f i c u l t i e s  in 
identifying th e  effects of OBRA derive from the s im u ltan eo u s  effects o f 
o th e r  im p o rta n t f a c to r s  on p a r t i c i p a t i o n  d u rin g  th e  p e r io d  under s tu d y  
The effects of economic, demographic, and behavioral changes must be 
i s o l a t e d  m  o rd e r  to  measure program  (OBRA) e f f e c t s .  The f a c to r s  
s i g n i f i c a n t l y  a f f e c t in g  lunch  p a r t i c i p a t i o n  a re  i d e n t i f i e d ,  ev id en ce  o f  
s t r u c t u r a l  (b e h a v io ra l)  change i s  t e s t e d ,  and program  e f f e c t s  a re  
d is t in g u is h e d  from dem ograph ic , economic and b e h a v io ra l  e f f e c t s .

B- The Participation Model a n d  R w s h t .t s

Three linear equations are specified, one for each of the lunch 
c a te g o r ie s  w ith  p a r t i c i p a t i o n  ( th e  number o f  p a r t i c i p a n t s )  as th e  
dependen t v a r i a b le .  E x p lan a to ry  v a r ia b le s  a re  chosen  by a p p l ic a t io n  o f  
econom ic th e o ry  and s u g g e s tio n s  from p re v io u s  r e s e a r c h ,  th e y  in c lu d e ■ 
number eligible, income per capita, unemployment rate, urbanization ’ 
race, fem ale head  o f  h o u seh o ld , e d u c a tio n , and p r ic e  in  th e  p a id  
c a te g o ry . r

S p e c ify in g  th e  number of participants r a t h e r  th a n  a p a r t i c i p a t i o n  
rate as th e  dependen t variable is an im p o rta n t d e p a r tu re  from some o f  
the previous r e s e a r c h .  T his specification allows the separation o f  
f a c to r s  a f f e c t i n g  e l i g i b i l i t y  ( l e g i s l a t i o n ,  econom ic c o n d itio n s  
e n ro llm e n ts )  from f a c to r s  a f f e c t in g  lunch  p a r t i c i p a t i o n  ( s tu d e n t  
i f 1 y ;  Sch° o 1 ' and Pr ° s ram C h a r a c t e r i s t i c s ) .  A com plete  analysis o f  
th e  e f f e c t  o f  OBRA income c r i t e r i a  changes on lu n ch  p a r t i c i p a t i o n  i s  
p o s s ib le  using t h i s  s p e c i f i c a t i o n ,  because  th e  r e l a t i o n s h ip  betw een th e  
number e l r g i b i e  and p a r t i c i p a t i o n  i s  d e f in e d  by in c lu d in g  th e  number 
e l i g i b l e  as an  e x p la n a to ry  v a r i a b le .

A th r e e - s t e p  e s t im a t io n  p ro ced u re  i s  u sed  to  t e s t  f o r  s t r u c t u r a l  
c h an g e . The a p p l ic a t io n  o f  t h a t  p ro ced u re  in d ic a te s  t h a t  th e  least 
r e s t r i c t i v e  m odel, w hich a llo w s  in t e r c e p t s  and c o e f f i c i e n t s  to  v a ry  
betw een  1979 and 1981, i s  a p p ro p r ia te  f o r  each  lu n ch  c a te g o ry . T h is 
suggests t h a t  th e  b e h a v io r  o f  p a r t i c ip a n t s  w ith  r e s p e c t  to  th e  
e x p la n a to ry  v a r ia b le s  changed d u rin g  th e  p e r io d  u n d er s tu d y . The OLS 
r e g r e s s io n  r e s u l t s  o f  t h i s  model a re  a n a ly zed  to  i d e n t i f y  th e  
significant determinants of participation. The number eligible, income 
per c a p i ta  and ra c e  a re  s i g n i f i c a n t  in th e  f r e e ,  red u ced , and p a id  
e q u a t io n s .  A d d i t io n a l ly ,  e d u c a tio n  and u rb a n iz a t io n  are s i g n i f i c a n t  in  
the red u ced  e q u a t io n , and, unemployment r a t e ,  u r b a n iz a t io n ,  r a c e , 
e d u c a tio n , and female head  o f  h o u seh o ld  a re  significant in  th e  paid 
e q u a tio n .
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By modeling free, reduced, and paid lunch participation 
in d iv id u a l ly  th e  b e h a v io r  s p e c i f i c  to  each  lu n c h  c a te g o ry  i s  re v e a  ® ' 
This is especially interesting when examining the relationships betwe 
the number eligible and lunch participation. The effect of eligibility 
on participation is greatest in the free category, not an unexpecte 
result However, the effect of eligibility is greater for P 
red u ced  p a r t i c i p a n t s .  The t r a n s a c t io n  c o s ts  ( a p p l i c a t io n  Pr ° ° ® ^ ®  “  
welfare stigma) involved in obtaining a reduced meal do not outweigh the 
b e n e f i t  o f  a low er p r ic e d  m eal f o r  many o f  th e  p o t e n t i a l  p a r t i c i p a n .
To Increase the effect of eligibility on reduced participation, either 
price should be lowered or transaction costs decreased.

The paid lunch price elasticity of participation is inelastic at
364 in  1979 and - .3 7  in  1981. The p a r t i c i p a t i o n  e q u a tio n s  r e v e a l  

that school lunches are an inferior good; the coefficient on income. per 
c a p i ta  i s  n e g a t iv e  f o r  a l l  lu n ch  c a te g o r ie s .  The income e l a s t i c i t i e s  
ran g e  from  -1 .2 4  fo r  f r e e  lu n ch es in  1981_to -2 .9 8  fo r  red u ced  lu n ch es 
in  1979. School lu n ch  s t a t u s  as an i n f e r i o r  good a f f e c t s  th e  
r e l a t i o n s h ip  betw een  p r ic e  and p a r t i c i p a t i o n  in  th e  p a id  e q u a tio n , 
income effect moderates the total price effect. As a result, price is 
n o t s i g n i f i c a n t  in  th e  p a id  e q u a tio n . When th e  s u b s t i t u t i o n  e f f e c t  
i s o l a t e d  from th e  income e f f e c t ,  th e  com pensated p r ic e  e f f e c t  i s  
significant.

C . Identifying QBKA Effects.

In New York State, participation in all three lunch categories 
declined from 1979 to 1981. To determine the effects of OBRA 
legislation on participation, the estimated regression equations are 
usfd as tools for policy analysis. Between 1979 a n d 1981 enrollments 
declined, the economy headed into a recession, and the behavior of 
participants changed. The effects of these factors on participation 
must be isolated from OBRA effects. Two methods are used to complete 
this analysis. First, simulations are performed with controlled changes 
in variables. Next, a total differential of the equations is 
approximated. The first method allows the isolation of demographic, 
economic and program (OBRA) effects. The second method separates 
behavioral from variable level effects.

The most striking example of OBRA's effect on lunch participation 
is in the reduced category where the simulation reveals that income 
eligibility changes are responsible for decreasing participation an 
average of -35%. This -35% decline in participation due to income 
criteria changes is a considerable effect on a low income student group. 
In addition, OBRA allowed reduced lunch prices to increase ®"b^ n t i a  y 
in New York State during the period under study, from $.10 i 
S 40 in 1981. This OBRA effect could not be captured m  the an^ y 
due to the lack of variation in the price variable across counties.  ̂
Being able to include this variable could have indicated a more s e n o u  
OBRA effect on reduced participation than is registered by the income
criteria changes.
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In  the free category, the emulation analysis suggests that OBRA 
income criteria changes increased participation by +13% and that 
“  ’ identified in the total differential approximation,

r e s p o n s ib le  for decreasing participation. The total differential 
approximation indicates that free lunch participant behavior changed in  
re sp o n se  to certain variables, but, it does not identify why behavior 

anged OBRA factors may be associated with these behavioral changes, 
analyses do not take into account the more stringent application 

p ro c e d u re s  l e g i s l a t e d  by OBRA o r th e  p o s s i b i l i t y  o f  in c re a s e d  w e lfa re  
t h e ^ L r 80™  W1? th? controversy surrounding subsidized lunches a t
p a r t i c i n a n t ^ r  ?u a l “ a t dve d i f f e r e n c e s  may have n e g a t iv e ly  in f lu e n c e dparticipant behavior in the free category.

According to the simulation, OBRA income criteria changes affected 
small.^increase m  paid lunch participation, +2.6%. A review of the 

simulation and total differential results indicate that a number of 
different factors are responsible for the decrease in paid lunch
ecm »tPatl°H : + ncludlI,S : higher price, declining enrollments and
economic conditions, and behavioral changes. The decline in paid 
participation due to the higher price can be attributed to OBRA
n r f c !  K10n T  e? t<mt t h a t  0BEA l s  re s p o n s ib le  fo r  r a i s i n g  p a id
Pi by reducing the paid reimbursement rate. In addition, OBRA may
p a r t i c ip a n t 'b e h a v i o r  C l^nS ^  w ith  th e  c h a n g e d

Finally, an important consideration for all of the lunch 
categories is the mitigating effect of changes in school lunch 
r e g u la t io n s  on th e  e f f e c t s  o f  OBRA l e g i s l a t i o n .  The sch o o l lunch
program switched to an offer vs. served method of providing meals. In
f r o m T ” ’ the+ ethod fey whieh schools were reimbursed per meal changed 
from lesser of cost or reimbursement rate, to the legislated
o f ^ o s t ^ a v r  r a +e ' f  th eS ® r e g u la t io n  changes r e p r e s e n t  methods
n L t f i  to  sch o o l lunch  program s t h a t  w i l l  m oderate  some o f  th e
negative effects of OBRA budget reductions.
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Appendix I

Eligibility Criteria, Reimbursement Rates 
and Funding*

*Source: 
History, 
Congress

Jo n es J  Y "School Lunch Program : B r ie f  D e s c r ip tio n ,
and D a k ."  Number 83-539 EPW, X h e ^ i b r m f ^ 2n | r ^ ,  

io n a l  R esearch  S e rv ic e , W ashington D. C. ,  1983, p p .6 ,7 ,1 1
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Poverty Guidelines and Income Eligibility £o- 
Free and Reduced-Price Lunches 1971-1984 

(for a family of four)

P o v erty  g u id e l in e s
Maximum income 

F ree
e l i g i b i l i t y

Reduced

1971- 
J a n ,- J u n e

$3,720 $3,720 (100%) a/ $3,720 (100%)

J u ly  1971- 
June 1972

$3,940 $3,940 (100%) a/ $3,940 (100%)

J u ly  1972- 
June 1973

$4,110 $4,110 (100%) b/ 
S ta te  o p tio n  
125% -  $5 ,140

$4,110 (100%) b /  
S ta te  o p tio n  
150% -  $6,160

J u ly  1973- 
June 1974

$4,250 $4,250 (100%) 
S ta te  o p tio n  
125% -  $5 ,310

$4,250 (100%) c /
State option 
175% -  $7 ,440

J u ly  1974- 
June 1975

$4,510 $4,510 (100%) 
S ta te  o p tio n  
125% -  $5,640

$4,510 (100%) c /  
S ta te  o p tio n  
175% -  $7,900

J u ly  1975- 
June 1976

$5,010 $5,010 (100%) 
S ta te  o p tio n  
125% -  $6,260

$9,770 (195%) d/ 
begin Dec. 1975-

J u ly  1976- 
June 1977

$5,700 $5,700 (100%) 
S ta te  o p tio n  
125% -  $7,130

$11,110 (195%)

J u ly  1977- 
June 1978

$6,090 $6,090 (100%) 
S ta te  o p tio n  
125% -  $7 ,610

$11,880 (195%)

J u ly  1978- 
June 1979

$6,490 $6,490 (100%) 
S ta te  o p tio n  
125% -  $8,110

$12,660 (195%)

J u ly  1979- 
June 1980

$7,150 $8,940 (125%) e / $13 ,940  (195%)

J u ly  1980- 
Dec. 1980 f /

$8,200 $10,250 (125%) $15,990 (195%)

Ja n . 1981- 
August 1981 f/ $7,450 $10,270 (125%) $15,490 (195%)

S ep t. 1981- 
June 1982 g /

$8,450 $10,990 (130%) $15,630 (185%)
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Poverty Guidelines and Income Eligibility far 
Free and Reduced-Price Lunches 1971-1984--Continued 

/for a family of four)

Poverty guidelines
Maximum income eligibility 
Free Reduced

July 1982- 
June 1983

$9,300 $12,090 (130%) $17,210 (185%)

June 1983- 
June 1984 $9,900 $12,870 (130%) $18,315 (185%)

a/ Priority for free meals determined on the basis of neediest 
children at discretion of the State.

w  B eginn ing  November, a l l  c h i ld r e n  in  f a m i l ie s  w ith  incom es below

C/ States could offer reduced price meals to children from families 
with incomes below 175% of guidelines.

d /  B eginn ing  December 1975, S ta te s  r f if l j i i ie i  to  o f f e r  re d u c e d -p r ic e

f t a t e  c h o L Sto  f r o v id ;  f r e e  m eals to  c h i ld r e n  from f a m i l ie s  w ith  incomes up
to 125 percent of guidelines.

e/ State renulred to set 125 percent of poverty guidelines as 
eligibility level for free lunches.

f/ Temporary change enacted under the Omnibus Budget Reconciliation 
A «- nP 1980 (V L 96-499) . Provided for lower poverty guideline but 
f la w e d  $960( annual s ta n d a rd  d e d u c tio n , w hich i s  in c lu d e d  in  th e  maximum
income eligibility shown.

, rhanee enacted under the Omnibus Budget Reconciliation Act of 1981 
(P L 97-35). Permanently lowered poverty guideline, ell“1"a^  f “  ®e 
deduction and changed free eligibility to 130 percent, and reduced price 
eligibility to 185 percent, of poverty guideline.

Federal Register for appropriate years.Source:
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School Lunch Cash Reimbursement Rates, Calendar Years 1972-1984

6 cents
REDUCED PRICE + 40 cents (i.e.

+ 40 cents (i.e.

1972

46 cents) less the highest charge for meals 
46 cents)

PAID
REDUCED PRICE 
FREE

8 cents
+ 40 cents (i.e. 
+ 40 cents (i.e.

1973

48 cents) less the highest charge for meals 
48 cents)

PAID
REDUCED PRICE 
FREE

January - June 
10 cents 

+ 35 (45) cents
+ 45 (55) cents

PAID
REDUCED PRICE 
FREE

January - Jimp 
11.75 cents 

+42.5 (54.25) cents 
+ 52.5 (64.25) cents

1974 a/
July - December 

11 cents
+ 39.5 (50.5) cents 
+ 49.5 (60.5) cents

1975
July - December 

12.25 cents 
+ 44.5 (56.75) cents
+ 54.5 (66.75) cents

PAID
REDUCED PRICE 
FREE

January - June 
12.5 cents

+ 46.75 (59,25) cents 
+ 56.75 (69.25) cents

1976
July - December

13.0 cents 
+48.5 (61.5) cents 
+58.5 (71.5) cents

PAID
REDUCED PRICE + 
FREE +

January - June 
13.25 cents
50.0 (63.25) cents
60.0 (73.25) cents

m i
July - Decemhpr

14.0 cents 
+ 53,0 (67.0) cents 
+ 63.0 (77.0) cents

PAID
REDUCED PRICE 
FREE

January - Jim a 
14.5 cents 

+ 55.0 (69.5) cents
+ 65.0 (79,5) cents

July - December 
15.25 cents 

+ 58.25 (73,5) cents 
+ 68.25 (83.5) cents

PAID
REDUCED PRICE 
FREE

1979
January - June 
15.75 cents

b/ + 51.50 (67.25) cents 
+ 71.50 (87.25) cents

July_- December 
17.0 cents

* 56.25 (73.25) cents 
+ 76,25 (93.25) cents

PAID
REDUCED PRICE 
FREE

January - Jim a 
17.75 cents 

+ 59.50 (77.25) cents 
+ 79.50 (97.25) cents

1980
July - December 

18,50 cents 
+ 63.50 (82.0) cents 
+ 83.50 ($1.02) cents
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school Lunch Cash R e i m b u r s e m e n t ^ , Calendar

1981 c/

PAID
REDUCED price 
FREE

PAID
REDUCED price 
FREE

Tomnary - June 
16.0 cents 

+ 63.5 (79.5) cents 
+83.5 (99.5) cents

July - December
17.75 cents 

+ 71.50 (89.25) cents 
+ 91.50 ($109.25) cents

PAID
REDUCED PRICE 
FREE

1482-1983 d/
T „ iqI5------  TnVr - June X g MSeEl_128L n -J im _ ia S i l O T W i

10.5 cents + 64 0 (75.0) cents
+ 58.75 (69.5) cents (115.0) cents
+ 98.75 (109.5) cents +104.0 U

Tnlv 1983-June 1984 e/
11.5 cents

+ 68.75 (80.25) cents 
+108.75 (120.25) cents

... . + • »  » • -  « ■ « > ■

th a n  th e  f r e e  r a t e  u n le s s  a S ta te  reduCed p r ic e  r a t e  was to  be th e
cents for each such lunch In ^ “ fiee rate o r the difference between the
low er o f  e i t h e r  10 c e n ts  l e s s  th  except i o n  was e l im in a te d  under th e
f r e e  r a t e  and th e  meal ch a rg e . T his e x c e p t!  9 6 -4 9 9 ). At t h a t  tim e
provisions of th e  ^ “r e c e iv in g  th e  h ig h e r  red u ced
all but five States and the Trust lerm
price payment. . the basic rate for

c/ Effective January 1, 1980 than 60
a l l  me l l s  was reduced  by 2.5 c e n ts  in  a l  1 ■ ^ > ^ ed p r i c e . T h ls  re d u c t io n  was

^ r i r a r y t  - 1  S ^ t m e n t  «  —  *  ^  ^

d/ Reflects changes districts where 60

" “ . i t .  . s . ' r . i t r , ” 1. ... - —
, n.-i districts where 60 percent or

e/ Rate totals are 2 cents higher in “  Rates apply for one
m0re  o f th e  lu n ch es a re  served f r e e  and a t  reduc
full school year from July to June.

S ource: F e d e ra l R e g is te r .
Notice of payment rates for each of years 1972-

1983.
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Federal Cash Asslstanc. for the National 
(Obligations in thousands o School Lunch Program a/ 

t dollars)

Fiscal Year Basic b/ 
(Section 4)

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 c/
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976 
TQ d/
1977
1978
1979
1980
1981
1982

$59,853 
53,948 
58,752 
64,521 
68,156 
66,294 
67,071 
67,177 
68,935 
66,826 
83,775 
83,708 
93,794 
93,647 
93,628 
98,680 

108,537 
120,793 
130,413 
139,016 
147,657 
154,732 
161,151 
167,995 
225,667 
248,418 
324,102 
407,923 
466,856 
511,300 
66,856

561.674 
618,200 
677,511 
724,371
763.675
425.000
438.000
460.000

1983 (est.) e/
1984 Admin. Req. e/

Special Assistance
Section 11

$ 1,866 
1,958 
4,878 

42,021 
132,012 
306,155 
491,357 
555,307 
681,540 
818,373 
998,350 
125,786 

1,105,251 
1,205,793 
1,324,489 
1,379,465 
1,608,800 
1,620,300 
1,829,400 
1,916,948

Total

$ 59,853
53,948 
58,752 
64,521 
68,156 
66,294 
67,071 
67,177 
68,935 
66,826 
83,775 
83,708 
93,794 
93,647 
93,628 
98,680 

108,537 
120,793 
130,413 
140,822 
149,615 
159,610 
203,172 
300,007 
531,882 
739,775 
879,409 

1,089,463 
1,285,229 
1,509,650 
192,642 

1,666,925 
1,823,993 
2,002,000 
2,103,836 
2,372,475 
2,045,300 
2,267,400 
2,377,848

a/ Does not include 
commodities. commodities or cash payments in lieu of

This
h/ Includes 
includes the Federal revenues provided under al 

asic assistance provided for lunc section 4. 
served free or



63

a t  red u ce d  p r ic e  w hich a ls o  r e c e iv e  s p e c ia l  a s s is ta n c e  s u b s id ie s  shown 
under column 2.

c/ Although funding for the special assistance 
authorized beginning In FY 1963, the program was not funded until FY
1966.

d / T ra n s i t io n  Q u a r te r - -p e r io d  from July 1 th ro u g h  Septem ber 30 
1976 i u s t  p r i o r  to  th e  o f f i c i a l  change in  th e  f i s c a l  y e a r  from  J u ly  1 
th ro u g h  June 30 to  O ctober 1 th ro u g h  Septem ber 30.

e /  U.S.  D epartm ent o f  A g r ic u l tu r e ,  Food and N u t r i t io n  S e rv ic e . 
FY84 Budget E x p lan a to ry  N o tes.

U.S.  D epartm ent o f  A g r ic u l tu r e .S o u rce :



64

Appendix II

NESNP Regression Results*
Regression results for analysis 
status subgroups °f Lunch Program participation frequency--price

Explanatory variable A H  students Free Full/reduced

Male
Age of child
Age of child-- squared
Black
Hispanic
Other ethnic group 
Log of meal price 
Price status - - free 
Price status--reduced 
Log per capita income 
Log family size 
Parental education 
% food money away from home 
Can eat lunch at home 
Child decides where to eat 
Cost of Schoo1 Lunch 
Convenience of School Lunch 
Nutrition of School Lunch 
Nutrition most important 
Suburban 
Central city 
Northeast region 
Southern region 
Western region 
Faculty eat with students 
A la carte available 
USDA Breakfast available 
Student nonresponse bias 
Intercept term

0.4787*
-0.0823*
-0.0176*
0.0031
0.2350
0.1375
-1.9875*
-2.4105*
-1.1482*
0.0505

- 0.1001
-0.1254*
0.0040
-0.5139*
-0.6031*
-0.2798*
0.5245*
0.2915*
-0.2132+
-0.3932*
-0.3588*
-0.3358+
-0.0295
-0.0243
0.2664+
-0.1960+
0.2262+
-1.4254*
10.0242*

0.2718
Degrees of freedom 5844

0.3015*
-0.1215*
-0.0105+
-0.0609
0.0424
0.6216+

0.0914
0.1996
-0.0999
0.0017
-0.0806
-0.3872*
-0.0326
0.2158*
0.0993
0.0689
-0.0047
0.2689
0.1861
0.8433*
-0.3490
-0.0382
-0.2076
-0.1559
-1.0839+
3.7096*

0.1330

2069

0.5428*
-0.0499
-0.0208*
0.1670
0.2396
0.2280
-1.4191*

-0.6980
0.0061
-0.2673
-0.1290+
0.0034
-0.7703*
-0.7466*
-0.3884*
0.6706*
0.3678*
-0.4122*
-0.5145*
-0.5839*
-0.4505+
-0.2967
-0.0700
0.3841*
-0.2252
0.4509*
-2.0483*
7.8110*

0.2488

3750

* T ratio significant at p < 0.01 (two-tail test)
T ratl° significant at p < 0.05 (two-tail test).

Corporation"^^National ^ a W i " *  1  ^  development
American Jo^rnafof "h J c,! w“ °L?!_the °h°o1 Nu?rlti°" ^ograrns. " The -------- ^ - uAJ-nicai JNutpiti ori, vol.40, no.2, August 1984, p.444.
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Appendix III 

Assignment of Counties

In order to properly estimate the number eligible f

limited amount o f . ' c s n s u a - d e f  I d  Standard Metropolitan
Statistical Area (SMSA) , the Rural follow the income
o f  census c a te g o r ie s .  M atched c o u n tie s  a re  “  o r  com b in a tlo n
d i s t r i b u t i o n  f o r  sc h o o l-a g e  c h i ld r e n  o f  th e  SMSA, R u ra l,
category to which they are assigned.

The census defines nine SMSA's in New York stat®' bh®y aJi®̂  .Albany-Schenectady-Troy Binghamton Buffalo N a s s a u - S u f f o l k , _
Npw Jersey Newburgh-Middletown, Rochester, £>y >
ThI nine lisA's and the Rural census designation do not provide

definitions follow:
NonSMSA -- New York State minus the total of the SMSA's.

■ „ a dimnlp average of the NonSMSA categoryA^eratre NonSMSA and Rural -- A simple average or
and the census-defined Rural category.

,...r,dd T„t.l SMSA and NonSMSA -  The sum of all the SMSA's averaged 
with NonSMSA.

Airmratrp Total SMSA and Rural -- The sum of the SMSA s averaged 
with the census-defined Rural cat^ y ,  weighted by the frequency of
their occurance in New York State.
SMSA Mix -- A specific SMSA averaged with one of the other categories, 
i.e.( Rochester and Rural.

Tho criteria used to match an individual county with a SMSA,

>  ........

Section 2, Jfble 2̂ 5 ’bureau or , 1979 b Relationship, Age, Sex, Race ana
Specifie y 34_u 4 4 _1563i Under the sub- heading "related
Spanish Ongi , PP* include” the number in all income

^  from New York State and
the New York-New Jersey SMSA for this study.
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i t  r;,1: i T l i l  “S i -“V *t>l r.. •LUJ'eu ages 0-1/ in all income cate?oripq 1
These figures are used to compute the following poverty rate!

of the n o w m ,
of children ages 5 - l^TiT^TT income categories^

T~~°P below 1 ?5% of the poverty lino
of children aĝ ss 5-17 in all income categories

™ “ 2 £}  “

the distributions will continue „ I S  J  the p0verty ^ne, then
and 195% of the poverty Une ^  the range of 13°*. 185%

matchingeprooess10n feount^mus^at^east^orderS “on,pone"t ?f the
to be patched with the SMsI, or a S H ^ r M ^ ^ t  gory" Irblniz ^io'nSf the counties is another factor considered The n i  f  ?f
population in urbanized areas is evaluated 3 Man! e S  3 °°Unty's
studied to determine the number and size of cit! !o^l!« are
c % ^ i ^ h^ i S d nt r r c en! ase and r y ' p op u u tL ” - A
co m b in a tio n  o f  !h !  tw ! ^  ^  38 R u ra1 ' NonSMSA' o r  «

r a t e s , Cb u t t l !h e a i ! c ! t i o n I1!n d U,S lb 8 ^  ? u m e ric a l c r i t e r i a  o f  th e  p o v e r ty, u u l, rne location and urbanization of the counties
important m  the dec i s i on - making nroces«3 TVita * ~
not treated lightly because the ‘̂  h fSSlsnment of counties is

& Decause the Process determines the incomedistribution a county matches and this is critical to the final 
determination of the number of eligible students.

Characterist!°nf 5 ™ “ the 1980 Census of Population■Qharaptepi.sPi.p̂  pf Paw ypplc state, Chapter C, Section 2 Table 181 ’
Poverty Status in 1979 of . _ V iaDie iB1«pm ,oriv c. ”7 :-- rri- : u; section 2, Tab
990 y ^  19”  °f FamiUes and Persons for Counties, pp 34-985-

The percent in urban areas is listed by county in the 1osn
of New Yor/Sta! f y^ ! r!!?!

^opulation of Counties by Urban and Rural Residence: 1980 and 1970,
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Appendix XV 

Linear Interpolation

Specific income criteria define the school lunch eligible sets for
frpp reduced and paid. Though income information available for
Standard Metropolitan Statistical Areas (SMSA) and census-defined Rural

« . . .  r  cr r  ; , s :  i m
« *  * . . .

The 1981 free lunch income criteriais 130% °f 130? ’
the 1979 and 1981 reduced lunch income criteria are 125 19 
185% of the poverty line, respectively The data points callable are^ 
the number of children ages 5-17 below 125%, 150%, 175%, and 
poverty line.

Applying the equation for a line, y - mx + b, to the available
data points, Approximations are obtained for the number of children ages 
5-17 below 130%, 185%, and 195% of the poverty line The number bel 
180% of the poverty line is interpolated between 125% and 150%. The 
numbers b e l o w " ^ ? ^  195% of the poverty line are interpolated between
175% and 200%.

In the final step, the reduced lunch income guidelines are
distinguished from the free lunch income guidelines. The number o 
children ages 5-17 below 125% of the poverty line are subtracted from 
the number below 195% of the poverty line to define ^ e  income 
guidelines for reduced lunches in 1979. The number of children ages 5
17 below 130% of the poverty line are subtracted from the number below 
185% to define the income guidelines for reduced lunches m  1981.
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Appendix ¥

Calculating Average Paid Price per County

™  „ Data enumerating paid lunch price by county are not available 
Though subject to state approval, paid lunch prices vary with each
addi’tio S 1Ct ^  betW6en eleme"tary and secondary schools In 

and°i98ieaan determine Paid lunch price in the Fall of 1979

The total sales of lunches are recorded for public schools 
dollar £iSr P8^ S?ha01 dlStriot in the Scho°l Financial Files This

a w  • :fi“ :i
l U e ,
lunches the total sales of paid lunches is obtained. Dividing total
year yields a UDC ** J number of Pald lunches served during the year, yields an average paid lunch price. In equation form:

sails1 o“ idaW h e i # °f “ealS S6rVed x deduced lunch price) -

sales of paid lunohes/# of paid meals served - average paid lunch price.

in the school years 1979-80 and 1981-82 is not available by countv ?h»
Luld°ornlvtate ?dUOation Department, Bureau of School F ^ d ^ n a g e L n t
could only provide average daily participation (ADP) in each W h  
category by county for October 1979 1001 11

i a u r  s ~
™ s a th- •'

The number of meals served in the school years 1979-80 and 1981 89 
are calculated using the 1983-84 and 1984-85 reports. In order to 
compute the total number of meals served in 1979-80 and 198^82 the 
average daily participation (ADP) data for October is converted into the
number of meals served in October and the number of meais served in
school year CalcUlate the total number of meals served in the
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The 1983-84 and 1984-85 reports are used to convert October ADP 
data into the number of meals served in °°t“jeQ;tô ^ r°Voctober ADP data
average number of school days in t e m°n , . in October to obtainare multiplied by the average number of school days in °®«B form;
the number of meals served in the month of October. In equati
ADP, October x average # of school days, October - # of meals served, 
October.

Aesuming that the distribution of seals served per -«th during
the school year does not vary over 7 l n  the
can be used to evaluate the percentage of total me 1 October ls divided
r r ^ a g e  ^ ^ ^ ^ *  * ? * > *  ^  *meals servedVthe school year is obtained. In equation form.
# of meals served, October/percentage of meals served, October - total #
of meals served in school year.

• £ j-'u niimKp'r of meals served in the school
The computation of the 19 79-8O and 1981-82. Once tovpar roust be repeated twice for each year, iy/y ^  . .

compute the total number of reduced price meals served and then to 
compute the total number of paid lunch meals served.
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Appendix VI

Tests of Structural Change

the three models specified in jL' between 1979 and 1981,
statistically tested asailj JOJ”" £ n (1984) “ • estittated and then 
performed are' § " Sach °ther' model® « k» tests to be
Models:

MODEL I:

Y1 '
r *

xi ■ a

CM

- h X2 - B
common regression 
for both periods

MODEL II;

Xi

X2 -I

--
1

ft h-1 --
1

a2
- - B J u differential intercepts, 

common slope

MODEL III

il X1 
. 0 0

0

i2
al
B1
a2

L b2 J

+ u
differential intercepts, 
differential slopes

The matrix notation:

Y1 “ The dependent variable in 1 9 7 9  

Y2 = The dependent variable in 1981

3-1 = The intercept term in 1979 
i2 = The intercept term in 1981

X1 ~ The explanatory variables in 1 9 7 9  

X2 = The explanatory variables in 1981

al
a2

The coefficient on the intercept term 
The coefficient on the intercept term 
The coefficient on the intercept term

in 1979 
in 1981

The coefficients 
The coefficients 
The coefficients

on the explanatory variables
on the explanatory variables in 1 9 7 9

on the explanatory variables in 1981
u = The error term
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Tests:
1) Model X against Model II tests for differential intercepts in the 
two years. The test statistic is.

F - RSS1 - RSS2 ~ F(l,n - k - 1)
RSS2/(n - k - 1)

2) Model II against Model III tests for differential slope coefficients 
in the two years. The test statistic is.

p  =  r R S S 2  - R S S 3 W ( k  -__JJ___ ~  F ( k  “ " 2 k )
RSS3/(n - 2k)

3) Model I against Model III tests for differential regressions, slopes 
and intercepts. The test statistic is.

F = ^RSSI - RSS3)/k _ ~ F(k,n - 2k)
(RSS3/(n - 2k)

Notation:

RSS1 = Residual sum of squares, Model I
RSS2 = Residual sum of squares, Model II
RSS3 = Residual sum of squares, Model III

n = The number of observations

k = The number of explanatory variables
The actual tests for the free, reduced, and paid lunch categories 

are listed below:
1) Test of differential intercepts, Model I vs. Model II, HQ. a^ 2

Free Participation Equation

000.000'- .000.000 - 5.438, reject HQ at 5%.
251,000,000/(114 - 8 - 1)

Reduced Participation Equation

on 916 QQ3 ■ 90 176.373 - .*2114, do not reject H0 at 5%
20,176,373/(114 - 8 - 1)
Raid Participation Equation

fiOQ non.000 - 686.000.00Q - 1.971, do not reject H0, 5%
686,000,000/(114 - 9 - 1)
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2)^Test of differential slope vectors, Model II vs. Model III, H

Free Participation Eauat-mn

251.000nOQQ - 211.000,a0Q/f,8-1 't
211,000,000/(114 - 16) 2.654, reject HQ at 5%.

Reduced Participation Egnai-inn

20^X76,373 - 17,478.737/^-1 ̂ 
17,478,737/(114 - 16) 2.16, reject HQ at 5%.

M l Panicipatiori Equation

686^000,000 - 536,000.000/^-1 >>
536,000,000/(114 - 18) 3.358, reject HQ at 5%.

Model^nf r6gressl0ns (Percepts and slopes), Model I

Free Participation Emotion

- 211.000.Onn/R _ 3.077, reject H at 5%
211.000. 000/(114 - 16) J °

Reduced participation Rqnafinn

^  «-Z37/8 = 1.919, do not reject H 5%
17,478,737/(114 - 16) ■ <>' *'

Raid Participation Equation

6g9 000,000 ■ 536,OOp,OOQ/q „ 3 .24 4, reject H at 5%
536.000. 000/(114 - 16) J 0 *'

Each of the lunch categories test differently, but, because all
*  ! aS°rlef test P°sitively for different slope vectors, Model II]selected as the most appropriate. *

*
1

vs.

of
is
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Compensated Price Effect

Appendix VII

Using Slutsky's equation it is possible to separate the income 
from the substitution effect and define the compensated price effect

Slutsky's Equation:

gq = gq I - (q)Sa- 
gp gp I u=u dy

The left-hand-side of the equation represents the total price effect.
The first term on the right-hand-side of the equation is the 
substitution effect, the second term is the income effect. For a normal 
good the income effect reinforces the substitution effect, the opposite 
is true for inferior goods. Because school lunches are an inferior 
good the income effect moderates or "washes out" the substitution 
effect. It is possible to separate out the income effect by solving for 
the substitution effect in Slutsky's equation. This calculation iŝ  
performed on the price coefficients in the paid participation equation.

gq = gq + (q)9q-
gp u=u gp gy

The first term on the right-hand-side of the equation is the coefficient 
on price, the second term is the coefficient on income per capita 
multiplied by average participation.

1979:

= -8042 + (9 9 1 2 ) ( - 3 .0 7 )
u=u

-  -38,472

5q
gp

1981:

gq
gp

= -5266 + (7585)(-2.22)
u=u

= -22,105

In order to compute a t-statistic for the compensated price 
coefficients, a new standard error is calculated. The variances are 
calculated according to Snedecor and Cochran (1980), variance of a 
linear function, liking the square root of the variances yields the new
standard errors:

S„, 1979 -  7110 © '
se , 1981 -  6687.
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The new t-statistics:

1979 = -38,472/7110 = -5.41, Significant @ 1% 
1981 = -22,105/6687 = -3.31, Significant @ 1%
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Appendix VIII

Testing Number Eligible Coefficient Vs. One

If every student eligible for a lunch participated, the 
coefficient on number eligible would be one. Therefore, the 
coefficients on number eligible in each of the equations are tested 
determine if they are significantly different from one. The test
statistic:

t = _______coefficient - _1_______ — ■
standard error of the coefficient

All of the coefficients are significantly different from one at 5%, with 
the exception of the free coefficient in 1979.

Free Coefficients

1979:

(1.02 - 1)/.045 - .444 

1981:

(.814 - l)/.04 - -4.65
Reduced Coefficients

1979:

(.177 - 1)/.0115 - -71.56 

1981:

(.212 - 1)/.016 « 49.25
Paid Coefficients

1979:

(.310 - 1)/.012 - -57.5 

1981:

(.253 - 1)/.013 «= -57.46
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Testing Differences in Magnitudes of Coefficients

Appendix IX

A procedure outlined for comparing regression coefficients from 
different populations in James (1951) is used to test the difference in 
the magnitudes of the coefficients. The hypothesis is stated:

(1) Hq : b1 - b2.

The test statistic is:

(2) h - £wi(b^)2 - (Xw£b^)2/w,

distributed Chi Square with n-1 degrees of freedom, where n equals the 
number of coefficients being compared. If h is greater than the 
critical value, HQ is rejected. The following are defined:

(3) *i ^ 1
var(b1)

(4) w - J>i’

The coefficients on number eligible, income per capita, 
unemployment rate, percent female householder, and percent black are 
tested for differences between the free and reduced equations.

Free vs. Reduced
Number Eligible 

1979:

bF - 1,018 bR = .177 Wp = 494 wR - 7692

h = 495, Reject HQ @ 5%.

1981:

bp = .814 bR = .212 Wp = 625 wR = 3846

h - 380, Reject HQ @ 5%.

Income Per Capita 

1979:

bp = -1.14 bR = -.538

h = 13.5, Reject HQ (§ 5%.

wp = 8.85 wR = 106
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1981:

bp = -.857 bR = -.298 wF =10.4 wR = 126.6

h = 7.93, Reject HQ @ 5%.

Unemployment Rate 

1979:
bF = 49.57 bR = -25.5 wp - .00005 wR = .00064

h = .135, Do not reject HQ @ 5%.

1981:
bF =128.4 bR = 20.9 wF - .00005 wR - .0006

h = .782, Do not reject HQ @ 5%.

Percent Female Householder 

1979:
b - 1654 bR - 1043 wF - .000000003 wR - .0000004

h = .0232, Do not reject HQ @ 5%.

1981:
bF - 29344 bR - 2350 wF - .000000003 wR - .00000003

h - 2.352, Do not reject HQ @ 5%.

Percent Black 

1979:
b - 29518 b„ - 9022 wF - .000000005 wR - .000000068UF R r
h = 4.44, Reject HQ @ 5%.

1981:
bF - 33081 bR - 4811 wF -.000000098 wR - .00000007

h = 5.18, Reject Hq @ 5%.

The coefficients on number eligible are also tested for 
differences between the free and paid, and reduced and paid equations.
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Number Eligible■

1979:

bp, = 1.018 bp = .31

h = 524, Reject HQ @ 5%. 
1981:

bp - .814 bp = .253

h = 413, Reject HQ @ 5%.

Number Eligible

1979:

bp = .177 bp = .31

h = 462, Reject HQ @ 5%. 
1981:

bR - .212 bp = .253

h = 256, Reject HQ @ 5%.

Free vs. Paid

wF = 494 Wp

Wp — 625 Wp

Reduced vs. Paid

WR = 7692 Wp

- 6944

= 5882

6944

wR = 3846 Wp = 5882
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Simulation Calculations

Appendix X

In order to isolate specific variable effects, 1979 conditions are 
simulated in 1981. Using 1981 as the base year, 1979 var^ ®  
for enrollments, income criteria, economic conditions, and p^ P 
are substituted into the equations. Subtracting the hypothetical 
equation from the original equation identifies the impact on 
participation of the specific variable change:

(1) (Yq - Yh) - (a + BX0) - (a + BXh) where,

Y = actual participation
Y° = hypothetical participation

a + BX = equation with original variable 
a + BX^ - equation with hypothetical variable.

Because most of the variables in the original and the hypothetical 
equation are the same, the majority of terms cancel out in the 
subtraction process. The simulations are calculated using the mean 
value of the variables. The equations and actual calculations follow, 
the numbers represent the hypothesized change in 1981 daily 
participation on average for a county.

(1) Prop in Enrollments
(coefficient number eligible, 1981)(poverty rate, 1981)[(enrollments, 
1981 - enrollments, 1979)].

Free Participation Equation

(.814)(.2068)[(35,212 - 37,716)] - -422.

Reduced Participation Equation

(.212)(.1505)[(35,212 - 37,716)] = -80.

Paid Participation Equation

(.253)(.643)[(35,212 - 37,716)] = -407.

(2) Legislated Changes in Income Criteria (OBRA).

(coefficient number eligible, 1981)(enrollments, 1981)[(poverty rate 
1981 - poverty rate, 1979)],

Free Participation Equation

(.814)(35,212)[(.2068 - .1871)] = 565.



80

Reduced Participation Equating 

(.212)(35,212)[(.1505 - .1923)] - -312. 

Paid Participation Equation 

(.253)(35,212)[(.643 - .621)] = 196.

(3) Decline in Economic Condi Hnna

1(QR1eff/?«rt numb?r e U g *ble- 1981) (enrollments, 1981) [ (poverty rate
w/ 81 economic conditions - poverty rate, 1981 w/'79 economic ’ 

conditions)] + (coefficient income per capita 1981  ̂r Mm-nm 1981 - income per capita 197cm 4. > « ? .  ’ 1981> i (income per capita,iqoiw, ® P capita, 1979)] + (coefficient unemployment rate 
1981)[(unemployment rate, 1981 - unemployment rate, 1979)].

Ptce Participation Equation

(.814)(35,212)[(.2068 
- 6.96)] = 376. .199)] + (-.857)[(6174 - 6202)] + (128.42)[(7.96

Reduced-Participation Egn^rior,

(.212)(35,212)[(.1505 
- 6.96)] - 59. .1465)]  + ( - . 2 9 8 ) [ ( 6 1 7 4  - 6202)]  + ( 2 0 , 8 9 ) [ ( 7 . 9 6

Paid Participation E q u a t i o n

(.253)(35,212)[(.643 
6.96)] - -469. •654)] + (-2.22)[(6174 - 6202)] + <-442)[<7.96 -

(4) Increase in Paid P n > P

(coefficient paid price, 1981)[(paid price, 1981 - paid price, 1979)] 
(-5266)[(.535 - .449)] - -453.
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Approximation of the Total Differential

By approximating the total differential of the equations, 
differences in participation between 1979 and 1981 are attributed to 
their two sources within the estimation technique: differences rn _
coefficients (behavioral) and differences in variable levels (economic, 
demographic, program)* The expression derived in Chapter Six to 
approximate the total differential is illustrated below.

(1) Y81.Y79=(a81-a79) + (X81+x79)(c81-c79)
2

Appendix XI

(c81+c79)(x81-x79).

The first two terms on the right-hand-side of the equation represent 
behavioral effects and the final term represents variable level effects.

All of the variables are evaluated at their mean. Variable 
levels do not change for the variables, percent urban, percent female 
householder, percent black, and percent college; 1980 data is used in 
both years. As a result, x8i - x/y = 0, and the terms drop out of the 
differential. The actual calculations for each of the lunch categories 
follow; the final figures represent differences in daily participation 
between 1979 and 1981 on average in a county.
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Free Participation Equation 

Y81 - Y79 [Actual]
4282 - 4571 -

Variable Level Differences. 

(c81+c79)(x81-x79)

Number eligible = (.916)(5806 - 5491) - 
Income per capita - (-.999)(6174 - 6202) = 
Unemployment rate - (89)(7.96 - 6.96) =

Subtotal

Behavioral Differences [Coefficients]:

(a8  ̂ - a79) [Intercepts]

-344 - 4949 =

(X81+x79)(c81-c79)
2

Number eligible = (5649)(.814 - 1.018) - 
Income per capita - (6188)(-.857 - (-1.142)) = 
Percent urban = (45)(-10 - (-3.08)) = 
Unemployment rate = (7.46)(128.42 - 49.57) = 
Percent female household = (.119)(29,344 - 1654) 
Percent black = (.027)(33,081 - 29,518) - 
Percent college - (14.63)(15.49 - (-6.17)) -

Subtotal

-289

289
28
89

406

-5293

-1152
1764
-311
588

3295
96

317

-696

Total -290
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Reduced Participation Equation 

Y81 - Y79 [Actual]

882 - 1120 =
Variable Level Differences: 

(c81+c79)(x81-x79)

Number eligible = (.194)(4230 - 5771) = 
Income per capita = (-.418)(6174 - 6202) = 
Unemployment rate = (-2.2)(7.96 - 6.96) =

Subtotal

Behavioral Differences [Coefficients]: 

(a8-®- - a79) [Intercepts]

1211 - 3189 -

(x81+x79)(c81-c79)

Number eligible = ( 5 0 0 0 ) ( .2 1 2  - .177) = 
Income per capita = ( 6 1 8 8 ) ( - .2 9 8  - ( - . 5 3 8 ) )  ; 
Percent urban = ( 4 5 ) ( 3 . 3 7  - 10.25)  = 
Unemployment rate = ( 7 .4 6 ) (2 0 .8 9  - ( -2 5 . 2 1 ) )  
Percent female hsehold = ( . 1 1 9 ) (2 3 5 0  - 1043) 
Percent black = ( . 0 2 7 ) (4 8 1 1  - 9022) = 
Percent college = ( 1 4 . 6 3 )(-7.71 - ( -2 7 . 9 3 ) )

Subtotal

-238

-299
12
-2

-289

-1978

175
1485
-310
344
156
-114
296

54

Total -235
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Paid Participation Equate on 

Y81 - Y79 [Actual]

7585 - 9912 =

Variable Level Differences: 

(c81+c79)(x81-x79)

Number eligible = (.282)(25,175 - 26,454) - 
Income per capita « (-2.65)(6174 - 6202) = 
Unemployment rate = (-558)(7.96 - 6.96) = 
Deflated paid price = (-6654)(.535 - .449) =

Subtotal

Behavioral Differences [Coefficients]: 

(a - a7 ) [Intercepts]

25,794 - 26,904 =

(x81+x79)(c81-c79)

Number eligible = (25,815)(.253 - .310) =
Income per capita = (6188)(-2.22 - (-3.07)) = 
Percent urban = (45)(70.82 - 56.03) = 
Unemployment rate - (7.46)(-442 - (-673)) = 
Percent female household «(.119)(-58,390 - 6809)= 
Percent black = (.027)(28,007 - 35,534) »
Percent college = (14.63)(-104.71 - (-150.46)) - 
Deflated paid price - (.492)(-5266 - (-8042)) =

-Subtotal

-2327

-361
74

-558
-572

-1417

-1110

-1471
5260

666
1723
-7759
-203
669

1366

-859

-2276Total
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