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Abstract

Higher income households likely spend less per person on whole and canned
milk than do iower income households, but more on most other dairy products,
according to this technical analysis of the effect of household socioeconomic
features on dairy purchases. For example, a 10-percent increase in income
generates a 1.3-percent decline in fresh whole milk expenditures, but a
3.5-percent increase in spending for cream. U.5. region, urbanization, season, and
race, age composition, and food stamp status of households also affect spend-
ing for the 20 dairy products analyzed. Using the Tobit analytical method, the
authors based the study on USDA’s 1977-78 Nationwide Food Consumption
Survey.
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Summary

Household spending for whole and canned milk deciines as income ciimbs. But,
at-home expenditures per person for most other dairy products climb with added
income,

The impact of income and other household characteristics on per person dairy
expenditures is measured in this technical analysis of data from the U.S. Depart-
ment of Agriculture’s Nationwide Food Consumption Survey. The authors used
Tobit statistical analysis to generate information on (1} changes in number of
users of the product and (2} changes in expenditures by those already using the
product. Results can be used 1o estimate effects of changing pepulation charac-
teristics on consumer dairy purchases, particuiarly important {o governrment
policymakers, processors, marketers, and farmers in planning production and
malketing programs.

Specific findings of the simuiation analysis are:

Income—A 10-percent increase in household income generates a 3.5-percent
increase in per person spending for cream and more than 2-percent in-
creases for cottage cheese, sour cream, dips, and butter. But, the same in-
come increase resulls in a drop of over 1 percent in fresh whole milk and
canned milk purchases.

Region—Per person expenditures for dairy products are highest in the North-
east and lowest in the South. Northeasterners spend more for cheese and
butter, but less or margarine, than do residents of other U.S. regions,

Urbanization—Dairy expenditures by suburban residents more closely resem-
ble those of central city residents than expenditures by residents of non.
metropoiitan areas.

Race—Black and other nonwhite racial groups spend almost 25 percent fess
on dairy items than do whites.

Season—Dairy expenditures are higher in summer, fall, and winter than in
spring. That frozen dessert spending is lowest in the fall and winter is no
surprise.

Age—Households with children under 2 years spend more per person on
dairy products than do similar households without young children. Elderty
perscen househoids have higher per person expenditures for processed milk,
cream, and margarine. The types of dairy products purchased depend impor-
tantly on the age composition of the househotld.

Food stamp status—Households receiving food stamps spend more per per-
$on on dairy products—but usually on less expensive items—than do similar
households not receiving food stamps.




Effects of Household Socioeconomic
Features on Dairy Purchases

James R. Blaylock
David M. Smaliwood

‘Introduction

This report measures effects of socioeconomic charac-
teristics and changing income on the retail demand for
dairy products by households. The socioeconomic fea-
tures of households investigated in this study were
region of residence, urbanization, race, season, age
composition, and food stamp participation. Results can
be used to estimate changes in consumer demand due
to changing demographic and economic characteristics,
as well as to identify segments of the population for
which expenditures for dairy products are high or low
relative to the nationat average.

Dairy product groups found in this study to be most
responsive to an increase in income were low fat milk,
cream, cheese, cottage cheese, sour cream and gips,
and butter, Statistically significant negative income
responses were found for whole milk and canned milk.
Many of the household socioeconamic characteristics
analyzed had important effects on household
expenditures for both aggregated and disaggregated
datry expenditures. For example, substantial regional,
racial, and seasonal variation in per person
expenditures were found. Ages of household members
also have a major influence on the types and amounts
of dairy products purchased by the household.

This report, analyzing expenditures for dairy products
purchased for consumption in the home, is based cn
statistical analyses of household expenditure data
reported in the U.S. Department of Agriculture’s 1977-78
Nationwide Food Consumption Survey (NFCS). That
survey is the latest source of data of this type. A
statistical method known as the Tobit procedure is
used. This procedure allows one to decompose an aver-
age household's demand response resulting from
changes In income and other demand determinants into

component parts that provide additional useful infarma-

tion: (1) changes in the number of actual users of the
product in the total population, and (2) changes in ex-
penditures by those already using the product. This

decomposition of average household demand responses
is important for developing a marketing strategy and
analyzing the potential for market growth.

Theoretical Considerations

There are at least two aspects ot household suiveys of
food consumption andior expenditures deserving
special consideration. First, one must distinguish
whether the surveys measure use, intake, or expenditure.
Household food consumption surveys generally measure
the amounts, kinds, values, and sources of focd used
at home. Food items, whether purchased during the
survey week or used from home inventories and without
regard to their source {that is purchased, home grown,
or cther source) are included in the survey. Expenditure
surveys, however, measure product purchases during
the survey period and are not necessarily identical with
product use because of changing food inventories and
the use of nonpurchased food.

Surveys of household fcod use and/or expenditures are
typically designed to obtain measures of at-home food
use or expenditure for many detailed items. Thus, to
limit respondent burden, the survey designer usually
limits the time pericd for which the information is
solicited to a 1- or 2-week period, Since the surveyed
period is short, it is commen for a given househald not
to report use or purchase of many detailed items.
Whether the household ever uses the {tem(s) in ques-
tion is usually unknown since entry or exit from prod-
uct markets cannot be distinguished from frequency of
product use. This siudy assumed that a household's
use and frequency of use is related to household
income and selected household characteristics.

Classicial demand theory does not explicity account tor
the entry and exit of consumers from given product
markets {or the frequency in which a commaodity is
used) because the preference field is assumed to be
limited to the strictly positive orthant of the commodity
space. Hence, the quantity demanded of all goods




which enter the utility function is restricted to be
strictly positive. However, Samuelson (5}, among others,
has indicated that entry-exit behavior can be recognized
via so-cailed “corner solutions™ in the utility maximiza-
tion process {italicized numbers in parentheses identify
items in References section). Many atternative scenarios
can be developed which would lead to zero expendi-
tures on a product {that is, a "‘corner solution™), How-
ever, the central point is that for many of these
situations, changes in income or relative prices, for
exampie, can cause expenditures to change from a
corner sotution to some positive level.

Changes in income or other variables cause changes in
the number of consuming units as well as changes in
the expenditures of those already consuming the item.
The entry and exit of consumers from the market for
particular goods in response to demand factors and,
likewise, the frequency of product use, may be just as
important, if not more so, than the changes in the aver-
age expenditure level by participants already in the
market. Impertance of the frequency of use component
of demand responses increases as the item in question
bhecomes mofe narrowly defined. This is because the
proportion of consumers purchasing a mere narrowly
defined item is lower and, consequently, the potentiai
for growth is greater. Aiso, ciosely related substitute
products become more numerous as product categories
are narrowed which increases the likelihood of product
switching.

The derivation of the frequency of use component {en-
try and exit} of market demand wili be developed along
the lines of Haidacher (2). The jth individual's expendi-
ture function for a given good, assuming constant
prices, can be written as:

tg = § {5, mp (1

where te is expenditure, S represents a set of sociceco-
romic characteristics, and m denotes ingome. Total ex-
penditures in a market consisting of N consumers are:

2]

TE = Mite, = F(S,, ..

i=1

"SNx my, ---:mN} (2)
and the aggregate income elasticity is:
N
ETE = E (te!l’TE}ei (3)
=1
where

Btei mj R . . . P
3_“‘1 . —t—e—i— is the jth individual's income elas-

ticity for a particular good.

el:

Given the relationship in (2}, assume there exists a
minimum level of income m™™ > 0 such that for

m < m™" there are r consumers for which te, > 0 and
N — r for which e, = 0; and consequently, that

2

ar
= f(m} and ?ﬁ"l_ > O, {4}

Define P = 1IN as the proportion of purghasing con-
sumers and

]

A= (1) 2 te, (5)
=1

as the average expenditures of the r purchasing con-
sumers. Therefore, TE = APN and eguation (3} can be
rewritten as:

o _dAPN) m A m L P m
TE = T am APN " 3m "A " 3am " P
= E, + E,. (6)

En Is termed the frequency of use or entry-exit elastici-
ty and E, the average purchase eiasticity. E,, captures
the effect on the aggregate income elasticity of those
consumers who enter {or exit) the market or use a prod-
uct more (or less) frequently in the sense that their pur
chases vary from zero o some positive quantity for a
given increase (decrease) in income, On the other hand,
E, captures the effect of the income response of those
consumers who adjust their purchases to income
changes by & movement along their respective demand
curves, Alternatively, E, can be viewed as the ag-
gregate income elasticity, Ere, “adjusted" for the effect
of changes in the number of consumers using the
good.

Measurement Procedures

This section briefly describes the procedures used to
measure both the aggregate income elasticity and its
two compenernit elasticities. A single cross-sectionat
survey typically contains a large number of households
in the sample which reported not using a given product
during the survey period. f one analyzes the behavior
of cnly those households purchasing a product, and the
use or nonuse of the product is determined by the
same sel of factors that determine the ievel of use,
then traditional regression methods result in biased
parameter estimates, and perhaps more importantly,
valuable information may be ignored. A useful
statistical technique proposed for analyzing the
frequency of use decision simultanecusly with the level
of purchases is the Tobit procedure (7, 3).

The model underlying the Tobit method may be mathe-
matically expressed as:

it X,B + 6 > 0
it X8 + e =0 7

Vi = X8 +
0
where t = 1,2,...,T, T is the number observations, v, is

expenditure on a given item, X represents a vector of
independent variables, 8 is a vector of unknown goeffi-
cients, and ¢ is an independently distributed error term



assumed to be normal with mean zero and constant
variance ¢. Thus, the model assumes that expenditure
is related to an underlying stochastic index, XB + &,
which is composed of observable household demand
tactors and a random component composed of un-
observed factors which vary from household to house-
hold. Furthermore, when the index is positive, it is
equat to observed expenditure; when H is nonpositive, it
is riot directly observable but expenditure is observed
and egual to zero.

The expected value of y, in the model is equal to:
Efyy) = XBFz) + of(z), (8)

where 2, = %flo, f(z,) is the unit normal density, and
F(z)) is the cumulative normal distribution function. The
expected vatue of y for observations above the limit
{that is, positive expenditures), y*, is Xg plus the ex-
pected value of the truncated normal error term (e):

Ey*) = Elyly » 0}
Elyle > — X8) @
X8 + of{2)iF{z).

The reiationship between the expected value of y over
all observations, Efy), the axpected value conditional
upon being above the limit, E{y*), and the probability of
being above the limit, F(2), is:

E(y} = Fiz) E(y*)- (10)

The effect of a change in the ith independent variable
on the expected value of y can be expressed as:

AE(YMaX, = F(ZMIE(y )Xy + Ely *)(aF{z)/aX;)- (1)

Thus, the total change in y can be disaggregated into
two parts: (1) the change in y of those above the timit,
weighted by the probabitity of being above the limit and
{2) the change in the probability of being above the
limit, weighted by the expected value of y if above the
limit.

Given estimates of 8 and ¢, each of the terms in equa-
tion (11) can be evatuated at some value of the X's,
usually at the means. The value of E{y*) can be caicu-
lated from equation (9), and recal! that (z) and F{z) are
the standard norma! density and probability functions,
respectively. The two partiai derivatives in equation {11}
can be calculated as:

aF@Ia%; = HHaXBIaX) e (12
and, from equation (9),

FEY"IBX, = aXBIBX, + (ofFZNafiz) X,

— (of () FizP)aF (2)/8% (13)
axgiax[l — zHIFE) ~ f2HF@?],

using aF()foz = f{z) and af(2)/dz = —zi(z) for a unit
normal density.

The totat effect aE(y)/aX, can be shown 10 equal
F(2)aXBiaX, by substituting equations {(12) and (13) into
equation (11). Also, by dividing both sides of equation
{13) by F(2)0Xa/aX;, you can show that the fraction of
the total effect 3E{y)/aX; due to ihe eifect above the
limit, aE(y")/3X,, is:

1 -~ zf{z)F(z) - HzAF(z)P) (14)

A graphical analysis as presented in figure 1 may help
ciarify the situation. Assume that expenditures are

a function of income only. For example, with many
dalry items, there will be a concentration of zero pur-
chases at low-income levels. At some tevel of income,
expenditure on a particular item becomes feasibie. In
figure 1, for example, at incomes greater than A, house-
holds woutd report positive purchases and at incomes
less than A, zero purchases.

At incomes below A, there would be a series of obser-
vations for which expenditures are zero. If all house-
holds were identical, except for income levei, the Engel
curve would be a broken line like OAB in figure 1. But if
the critical income level OA were not the same for all
households, the average Enge! curve for groups of
households would be similar to the curve CD. There-
fore, the demand curve to be estimated in this situation
is similar to the curve CD, rather than the traditionally
estimated line AB.

Average expenditures for the total population are a
combination of both average household expenditures of
those households purchasing and participation rates.

Figure 1.
Engle curves

Househaold Expenditures

A
Household Income




Therefore, elasticities derived from cross-sectional data
comprised of both purchasing and nonpurchasing
households are a combination of the two responses to
income: (1) the response of expenditures by househalds
actually using the good and (2) the response due to
changes in the frequency of use stated in terms of the
proportion of households using the product.

Use of the Tobit method allows one to derive the prob-
ability that a household will purchase some particular
dairy product and the expected amount of expenditures.
The Tobit method also allows use of information sup-
plied by nonconsuming househoids as well as those
consuming.

Data

The 1877-78 NFCS is the most recent of six national
househeld food consumption surveys conducted by the
USDA. The others were conducted in 1935-36, 1942,
1948, 1955, and 1965-66. The survey sample is represen-
tative of households in the 48 conterminous States and
contains information on household sociceconomic
characteristics and the types and amounts of foods
used. The survey has two parts: (1) a 1-week recalt of
the kinds, quantities, values, and sources of food used
from home supplies, and (2} an individual intake record
for each household member listing the kinds and quan-
tities of food consumed, both at home and away from
home.) The household portion of the survey pravides
the basis for the analysis presented here. Thus, the
quantities and values reported relate to foods used
from home supplies during a 7-day period,

The cross-sectional data for the survey were collected
over a 1-year period beginning in spring (April 1977) and
ending the following winter (March 1978). Thus, four
guarters of data are available for analysis from the
1977-78 NFCS.2 The large sample size and great
diversity of household characteristics contained in this
survey permit measurement of the relationship between
these characteristics and at-home dairy expenditures,

'Home supplies include food and beverages used at home
during the 7 days before the date of the survey interview,
whether bought or received without direct expenditure.
Included were food and beverages {1) eaten at home,

{2} carried from home in packaged meals, {3} thrown away, and
(4) fed to pets. Excluded from food at home were (1) commer-
cial pet foad and househald food fed to animals raised for
coemmercial purposes, {2) food that was given away for use
outside the home, and (3) food consumed at restaurants, fast-
food outlets, roadside stands, and meals at friends’ or rela-
tives' homes. Dairy items purchased at restavrants and other
places, and brought home for consumption are included In the
anaiysis. However, dairy products purchased as ingredients in
other foods such as cheese in a pizza are classified as mix
tures in the survey data and are excluded from this analysis.

The sample was chosen using a multistage, stratified prob-
ability sampling procedure, Sampling weights are used in the
tabular analysis to improve the representation of the sample
{Appendix). For 2 more complete description of the 1977-78
NFCS sample, see Rizek (4).

Information on household characteristics and food use
was obtained in the survey through personal interviews
with the household member most responsible for food
purchases and preparation. The households were con-
tacted at least 1 week prior to the interview and asked
to keep unstructured notes on food use and expendi-
tures to assist them during the interview. In addition,
trained interviewers used a detailed foad item list to
assist the respondents in recalling information on the
kinds, quantities, vaiues, and sources of food used
from home supplies during the 7 days immediately
preceding the interview. Foods were measured in the
form in which they entered the household. Households
reporting the use of nonpurchased dairy foods such as
those produced at home or received through donations,
programs for the elderly, gifts or pay were excluded
from this analysis. Demand responses for these house-
holds are likely to be different from those participating
only in the retail market. Foods consumed away from
home such as at restaurants, schools, and cafeterias
were also excluded.

In the 1977-78 NFCS, dalry consumption is measured
both in terms of quantity (physical weight) and money
value {expenditure). The expenditure on a good is equal
to the price-weighted sum of the quantities used (value}
and hence, if prices are relatively constant across
households, then expenditures may be interpreted as a
value-weighted gquantity index. The expenditure
measure is more relevant than product weight as a
measure of consumer satisfaction or well-being in the
sense that the prices consumers are willing to pay
reflect the unit value of the goods. For example, with
the expenditure measure of consumption, one wou'd
assume that a consumer who purchases a gallon of
milk for $1 and a galion of ice cream for §2 would ob-
tain twice the satisfaction from the gallon of ice cream
compared to the gallon of milk.® Throughout this study,
we use the term expenditure to mean the money vaive
of purchased dairy producis used during the survey
period,

The large number of detailed dairy and dairy-related
ftems recorded in the survey necessitates grouping the
items into a manageable number of categories for anal-
ysis. The individual items were grouped into 20 cate-
gories according to similarity of use or product charac-
teristic. Presented in table 1 are the 20 product groups
and the items making up each. There are two broad
groups: (1) dairy and related products and {2) dairy prod-
ucts. The only difference between the categories is that
the fermer includes cream substitutes and margarine
white the latter excludes these items.

Mean after-tax household income and housshold size
by various socioeconomic characteristics are presented

3another reason for concentrating on expenditures is the
difficulty in aggregating the numercus dairy products into a
manageable number of groups when the items are measyred
in physical units.



in table 2. A great diversity in after-tax income and
household size are found across the selected s0Cioeco-
nomic characieristics. This analysis of the 1877-78
NFCS data reveals that hcuseholds in the West are
smaliler anu have higher incomes than do their counter-
parts in other regions. Southern households have the
lowest incomes while North Central househoids are the
largest in terms of size. White households have con-
siderably larger incomes than nonwhites and also have
fewer household members. The mean after-tax income
for the poorest 20 percent of the survey households
was $3,385 in contrast to $23,168 for the richest 20 per-
cent. However, the income disparily is narrowed if one
adjusts for household size because lower income
households tend to have fewer thousehold members.

suburban households have larger incomes than do
either central ¢city or nonmetropolitan residents; but,
the suburbanites aiso have the largest household size.

Table 3 contains the proportion of sample households
purchasing dairy products during the survey week, For
example, over 98 percent of the surveyad households
used daify and related products during their survey
week.

Appendix iables 1-7 contain average per capita at-home
dairy expenditures tabuiated by six sociogconomic
characteristics. These tables are for descriptive pur-
poses only as they do not isolate the effect of a single
sociceconemic characteristic on dairy expenditures.
That is, other socioeconomic factors are not heid con-
stant in these tables, For example, household size, in-
come, and other factors are not necessa iy constant in
the tabulation by racial group.

The dependent variables used in the Tobit modets are
weekly per person expenditures on the particular prod-
uct group under consideration, The indepandent

Table 1.—Product groups and their composition

T T T Group composition

Product group

Dairy and related products Includes alt dairy-baged ifems, cream substitutes, and margaring

Dairy products All dairy-based items excluding cream substitutes and margaring

Fresh mitk
whole milk
Cther milk

Processed milk

Canned milk

Dry milk

Cream

Cream substitutes

Frozen desserts

Cheese
Natural American and cheddar
Processed

Other cheese

Cottage cheese
Sour cream and dips
Tabie fats

Butter

Margarine

includes whole and other milk
Cow's, filled, and chocolate milk
Butter, skim, lowfat, and 2% fat milk
Canned and dry milk

Evaporated, condensed, soy milk, infant formuiz, canned diet beverages, chocolate
milk drink, and canned miikshakes

Nontat, whole, butter, and soy dry milks, eggnog heads, protein-casein powder, dry
infant formula, cocoa with nonfat dry milk, tiger milk, ang dry diet beverages

Light, heavy, half and half, and eggnog

Fluid, whipped, powdered, and frozen cream substitutes

loe cream, ice milk, sherbet, and misceltaneous desserts with milk or yogurt
All types

Natural American and cheddar types exciuding processex!

Processed American and cheddar cheese and cheese spreads

inctudes dry, imitation, swiss, cream cheese, and other cheese not of the natural
American or cheddar types

includes cottage cheese and yogurt

Sour cream, sour cream substitutes, and all dairy-based dips
includes all types of butter and margarine

All types including sweet, whipped, honey, and danish

Inciudes stick, sweet, soft-tub, imitation, reduced fat, whipped, liquid, flavored
spreads, and half-butter and haif-margarine




variables included are dummy variables for regicn and
urbanization of household location, du mmy variables
for race of household head, log income, dummy
variables for the season in which the household was
surveyed, inverse of household size, number of gusst
meals (per household member) served, proportion of
household members of ages 0-2, 3-12, 13-19, 20.39, 65
and gver, and a dummy variable representing whether
or not the househoeid participates in the focd stamp
program, Detailed definitions of these variables are pro-
vided in table 4.

Empirical Results

Estimated parameters for the 20 dairy expenditure
Tobit equations are presented in appendix table 8.
Also included are several summary statistics usefu! for
general information and modei evaluation. The esti-
mated equations generally provided a reasonably good
fit to the data with most of the individual coefficients
being statistically significant,

Table 2—Mean after-tax income and household size by
various categories

Category

Income after taxes fOUSe€hoIld size

{members)
Dollars Number
Survey average 11,478 2.85
Region:
Northeast 12,091 2.89
North Centrai 12,045 3.04
South 9,924 282
West 12,240 2.84
Race:
White 12,135 2.88
Black 7.557 3.0
Nonwhite—nonhiack 9,587 377
income quintiie:
| — lowest 3,385 2.01
1 7,020 268
iH 10,468 313
v 14,567 3.4
V — highest 23,168 .54
Household size {members):
1 6,355 1.00
2 11,2580 2.00
3 12,573 3.00
4 14,231 4,00
5 14,791 5.00
8 or maore 14,664 5.78
Urbanization:
Central city 10,127 2.75
Suburban 13,398 312
Nonmetropolitan 10,676 297

Source: Based on data from the 1877-78 NFCS.

influence of Incoms on Dairy Expenditures

Dairy product groups found to be most responsive to
income changes were other miik, cream, other cheese,
cottage cheese, sour cream ard dips, and butter

(table 5). A 10-percent increase in income was found to
increase expenditures by more than 2 percent in each
of these cases. But, a 10-percent increase in income
was associated with declines in whole milk expendi-
tures of about 1.3 percent and canned milk expendi-
tures of about 1.2 percent, Of particuiar interest was
the estimated negative effect of income on whole fresh
milk and the positive effect an other fresh milk. This
result may indicate that higher income households are
more health conscious and, hence, substitute lower
butter fat milk for whole mili.

Coefficients on log income were statistically significant
at the 10-percent probability level for ali but four prod-
uct groups: fresh milk, processed mitk, dry miik, and
margarine. The latter four groups, however, were found

Table 3—Proportion of sample housshoids purchasing dairy
products in 4 given week

Percentage of sample

Item purchasing item
Percent

Dairy and related products! 98.4
Dairy products? 98.0
Fresh milk 93.0
Whole 69.6
Ciher 36.1
Pracessed milk 273
Canned 14.9
Dry 15.2
Cream 10.8
Cream substitutes 10.8
Frozen desserts 49.0
Cheese 77.0
Natural American and cheddar 34.5
Processed 43.4
Other 285
Cotlage cheese 332
Sour eream and dips 1.1
Table fat 91,9
Butter 26.6
Margarine 78.7

*Margarine and cream substitutes are Included in the dairy
and related products cateyory.
ZExcludes margarine and cream substitutes.

Source: Based on data from the 1977-78 NFCS,



to have measured income responses which are small
relative to those dairy product groups with statistically
significant responses. For 14 product groups, the
respense to income was found to be positive and
significant.

Total expenditure response to income changes was
divided into househoid response due to frequency of
use and response due te changing expenditure levels
by those househoids already in the market. Frequency

of use andfor entry or exit from the market accounted
for over 50 percent of the total response for 15 out of
the 20 product groups.

The frequency of use {entry or exit) phenomena
accounted for over 80 percent of the total expenditure
response for canned mitk, dry miik, cream, cream sub-
stitutes, and sour cream and dips. This indicates that
for many dairy items, marketing sirategies should be
geared towards housenclds not purchasing (or purchas-

Tahie 4—Dafinitions of independent varlables

Variable

Definition

Region:

Northeast
North Central
South

Wesi

Urbanization:
Central city

Suburban
Nonmetropolitan

Race:
White

Black
Nonwhite-nonblack
Log income
Season:
Spring
Summer
Fall
Winter
Household size

Guest meals

Omitted base region
Equals 1 if household resides in North Central region, zero otherwise
Equals 1 if household resides in Southern region, zerc otherwise

Equals 1 If household resides in Western region, zero otherwise

Omitted base group
Equals 1 if househeld rasices in suburban location, zero ctherwise

Equals 1 if househotd resides in nonmetropolitan location, zero otherwise

Omitted base group

Eguals 1 if household head is black, zero otherwise

Eguals 1 if household head is nonwhite-nonblack, zero otherwise

Log of weekly per person after-tax household income including bonus value of food stamp
transfers

Omitted base season

Equa! 1 if household was surveyed in the summer quarter, zero otherwise

Equals 1 if household was surveyed in the fall quarter, zero otherwisg

Equals 1 if household was surveyed in the winter quarter, zero otherwise

inverse of household size.

Number of per person guest meals served by a household during the survey week.

Household age composition:
Percentage age 0-2 years

Percentage age 3-12 years

Perceniage age 13-19 years
Perceniage age 20-:;9 years
Percentage age 40-64 years Cmitted base group.

Percentage age 65 and over

Food stamp program
participation

Proportion of household size composed of members 0-2 years old.
Proportion of household size composed of members 3-12 years oid.
Proportion of household size composed of members 1319 years old.

Proportion of heusehold size composed of members 20-39 years old.

Proporticn of household size composed of members 65 years of alder.

Equals 1 if household participates in the food stamp program, zero atherwise.




ing infrequently) a particular item rather than house-
holds regularly purchasing the item. Conversely, fre-
quency of use {entry or exit} accounted for anly 20
percant of total response for total dairy products and
the dairy and related products group.

The simulated expenditures displayed in table 6 were
derived from the individual Tobit equations by holding
all factors constant at their sample means and varying
income. Except for those product groups which have a
nega‘ive expenditure elasticity (that is, fresh milk,
whole milk, processed milk, canned milk, and mar-
garine), expenditures increase monotonically as income
increases. For exampfie, fresh whole milk expenditures
decline about 20 percent when a househeld's income
increases from $2,000 Rer person to $10,000 per person.
Expenditures on sour *.sam and dips increase abouyt
105 percent between the $2,000 and $10,000 levals.
Recall that these respense values include an expendi-

ture leve! response and an entry-exit response. Results
for other products are interpreted in an analogous
manner,

Influence of Househoid Characteristics
on Dairy Expenditures

Factors other than income which are hypothesized to
effect a particular househoid's dairy expenditures in-
¢lude region and urban location of household resi-
dence, race, season, household age composition, and
whether or not the household participates in the food
stamp program. The influence of these factors, except
the age composition of the household, were evaluated
using dummy variabies for selected categories of sach
factor (see table 2), For example, households were
grouped inte four categories according to the region of
household residence: Northeast, North Central, South,
and West. The influence of household age composition

Table 5—Dairy expenditure response to a 10-pergent increase in income’

Expenditure response

Total
response

FParcentage of
response due
to market entry

Market Expenditure
entry level
response response

Dairy and related products?
Dairy products? g7
Fresh miik -.09
Whola —1.34"
Other 2.64*
Processed milk -.16
Canned —1.18~
Dry .75
Cream 3.50"
Cream substitutes 1.89*
Frozen desserts 1.68*
Cheese 1.71*
Natural American and cheddar 1.05*
Processed 1.26*
Other 4,25
Cottage cheese 2.40"
Sour cream and dips 4.51*
Table fat 444

Butter 2.41*
Margarine -.22

Percent
19
57 21
-.08 34
83
.79 70
-.04 78
-.21 82
.14 81
B0 83
32 83
58 65
84 .87 49
5 30 71
72 54 68
3.23 76
1.75 .65 73
3.87 54 a3
a7 .27 38

1.83 .58 76
-.10 -.12 48

Note: “denctes significant at the 0.70 leve!. Statistical tests of significance are not performed for the individual components of

Income response.

'Factors other than income are held constant at thair sample means.

2Includes margarine and cream substitutes,

“Excludes margarine and cream substitutes,




was evaluated by including the proportion of a house-
hold's size in each of five age groups. The estimated
effect of each factor is discussed below.

Region: Expenditures on dairy items generally exhibit
substantial regional variation, The Northeast region is
the base group in table 7 with dairy expenditures for
the other regions given as a percentage change from
this base. Per person expenditures on all dairy prod-
ucts combined are highest in the Noriheast and lowest
in the South. This expenditure pattern is also true for
cheese, but does not hoid for all categories. For exam-
ple, other fresh milk expenditures are higher in the
North Central, Scuth, and West than in the Northeast.
Matural American and cheddar cheese expenditures are
higher in regions other than the Northeast but north-
essterners appear to spend more for processed and
other cheeses, Northeastern residents also spend more
for butter and less on margarine than do residents of
other regions. There appears to be slightly more
homogeneity with respect t0 dairy expenditures in the
North Gentral, South, and West regions than across ihe

entire country. Some of the apparent differences in
regionat expenditure patterns may be caused by rela-
tive price differences or historic dairy product stan-
dards. For exampla, during the survey period, cottage
cheese was priced higber in the South reiative to the
prices in the other regions. This may partially account
for the iower expenditures on cottage cheese by south-
erners compared to the other regions.

Urbanization: There is little variation in aggregate ex-
penditures for dairy products by urbanization (table 8).
However, there is substantial variation for individual
product groups. The consumption patterns for suburban
residents are generally more closely related to thuse of
central city residents than to those of nonmetropolitan
residenis. The only statistically significant differences
in daity item expenditures vetween central city and
suburban residents were for other milk, cream sub-
stitutes, frozen desserts, and natural American and
cheddar cheeses. Nonmetropolitan residents, however,
have simulated expenditures which are statistically dif-
ferent from central city residents in 12 of the 20 dairy

Table t-—Simulated weekly per person dalry expendltures at dliferent per capita income levels’

Income level
. $2.000 Percentage change from base

Item {base) $4,000 26,000 $8,000 $10,000
Doliars - Peroent ——-—---—mmmm—m s

Dairy and related products? 2.112 5.2 8.3 10.5 12,2
Dairy products® 1.852 5.6 8.9 1.2 13.0
Fresh milk 251 -.B -~1.0 -1.3 -1.5
Whole .684 -8.7 - 138 —-17.0 -19.6
Other 230 206 339 439 52.1
Processed milk 137 -1.1 —-1.7 =21 -2.5
Canned 065 -7.8 -121 —15.1 -17.3
Dry 061 5.3 8.6 10.9 12.7
Cream 023 27.9 47.1 62.1 74,5
Cream substitutes 015 14.1 23.2 29.9 35,3
Frozen desserts 205 2.6 20.4 26.1 an7g
Cheese A57 128 20.8 26.6 3.2
Natural American and cheddar 166 7.6 12.2 15.8 18.3
Processed 158 9.3 14.9 19.1 22.4
Other 089 35.4 60.2 796 95.9
Cottage cheese 181 18.4 30.3 39.2 46.5
Sour cream and dips 016 377 64.7 86.4 104.8
Table fat 233 3.1 5.0 6.3 7.3
Butter 062 18.5 30.5 305 46.8
Margaring _ 154 -15 —2.4 -30 -35

iFactors other than income are held constant at their sample means.

Includes margarine ana cream substitutes.
3Eycludes margarine and cream substitutes,




categories. Particularly iarge differences were found for
canned milk, other cheeses, sour ¢cream and dips, and
butter.

Race: Both the black and nenwhite-nonbiack racial
groups have lower simulated weekly per person expen.
ditures than do whites for virtuaity ail dairy items where
a statistically significant difference was found {table 9.
For exampie, blacks spend almost 25 percent less per
persen than do whites for total dairy products, 25 por.
cent less for cheese, and 20 percent less for marga iny,
However, blacks spend approximately 86 percent more
for canned miik. These findings are consistent with
those reported by Thraen, Hammond, and Buxton {6}.

Season: Weekly per perscn dairy expenditures vary sig-
nificantly by season {table 10). Expenditures are higher
In the summer, fall, and winter than in the spring for
total dairy expenditures as well as for many of the
dairy product groups. For exampie, processed miik ex-
penditures are highest in the fall and winter. This may

be due to holiday food preparation and baking. Per per-
son frozen dessert expenditures are lowest in the fall
and winter seasons.

Age Composition: Households with chiidren age 2 and
under tend to spend more Per person on total dairy
products than do similar households without young
children {table 11). This is caused aimost exclusively by
higher expenditures for fresh and processed miik
{which includes infant formufa). However, households
with infants spend considerably less per person for
frozen desserts, cheese, and table fats. Households
with teenagers also spend more per person on total
dairy products than do similar households without
teens. This househoid type spends considerably more
for fresh mitk, frozen desserts, processed cheese, and
S0Ur cream and dips. Households composed of elderiy
persons spend considerably more per person on other
milk, processed milk, cream, and margarine than do
similar househoid without eldarly members, The elderly,
however, appear to spend less on cheese, especiaily

Table 7—Simulated weekly per person dairy expenditures by region’

Region

Mortheast
{pase)

Percentage change from base

North
Centrai South

Dollars

Dairy and related products? 2412
Dairy products® : 2.263
Fresh milk 966
Whole .783
Other 164
Pracessed rnilk 123
Canned 032

Dry .074
Cream 032
Cream substitules 018
Frozen desserts 260
Cheese 581
Natural American and cheddar 132
Processed .198
Cther 247
Cottage cheese 180
Sour cream and dips 25
Table fat 278

Butter 144
Margarine 134

~ Percent -

— 140
—15.4°
B
-6.3"
401"
16.9*
121.57
~33.4°
—48.8°
- 24.4°
~16.4*
—24.3*
24.4*
-10.7*
—73.0°
- 525"
- 43.8*
—~22.7*

—-£8.8*
16.5"

Note: *denotes significant difference at the 0.10 Jevel.

'Factors other than region are held constant at their sample means.

ZInciudes margarine and cream substitutes.
SExcludes margarine and cream substitutes,




processed. These resuits confirm that considerabte dif- Food Stamp Participation: Households receiving food

ferences exist in expenditure on dairy products among stamps spend more per person on total dairy producis

households composed of different age groups. These than do simitar households not receiving food stamps.

results are usefui for not only marketing analysis but Resuits cited in table 12 imply that househoids receiving

also for examining changes in expenditures due to the food stamps generally use less expensive types of

changing age distributicn of the population. dairy products than do their nenfood stamp counter-
parts.

Table 8—Simulatad weekly per person dalry sxpenditures by urbanization’

Urbanization
Central city Percentage change from base
{base} Suburban Nonmetropoiitan

Doilars Percent

Dairy and retated products? 2211
Dairy products® 2.058
Frash milk 932
Whole 833
Other 246
Processed milk 132
Canned 058

Dry 061
Cream .026
Cream substitutes 015
Frozen desseris 215
Cheese 526
MNaturat American and cheddar 168
Processed 74
Other 148
Cottage cheese 154
Sour cream and dips 023
Table fat 241

Butter .08z
Margaring 146

Note: *denotes significant difference at the 0.10 tevel.

1Eactors olher than urbanization are held constant at their samipie means.
2jncludes margarine and cream substitutes.
3Excludes margatine and cream substitutes.




Table 9—Simulated weekly per person dairy ex

ltem

Bairy and related products?
Dairy producis?
Fresh milk
Whole
Other
Processed milk
Canned
Dry
Cream
Cream substitutes
Frozen desserts
Cheese
Natural American and cheddar
Processed
Gtiher
Cottage cheese
Sour cream and dips
Table fat

Butter
Margarine

Dollars
2.275
2110

975
532
300
136
058
071
03G
018
233
528
.181
173
144
70
025
243

071
.156

Note: “denotes significant difference at the 010 level.

'Factors other than race are held constant at t
Anciudes margarine and cream substitutes,
3Excludes margarine and cream substitutes,

12

heir sampie means.

~24.8°
-28.7°
—12.4°
- 485"
8.4

86.5"
- 56.0°
-35.4-
~64.3"
-12.7"
—250°
-11.2°
-27.3"
-63.0
-67.8
-78.8"
—-11.5"

12.1
—20.2°

penditures by race!

Race

-6.8°
—5.4°
391"
-79.7"
~39.1
3.7
~720"
- 57.9°
~57.9*
—~223°
-390
—20.5°
-6.6
—20.8°
—~20.1"
- 455"
-11.1°

—16.3
—10.2"




Table 10—Simulated weekly per person dairy expenditures by season’

Season

Percentage change from base

Spring
{base} Winier

Dollars —--= Percent

Dairy and refated products? 2100 . 73"
Dairy products® 1.956
Fresh milk 893
Whote 577
Other 275
Processed mitk 128
Canned 056
Dry .05%
Cream 028
Cream substitutes 018
Frozen desserts 243
Cheese 482
Natural American and cheddar 169
Processed 153
Other 130
Cottage cheese .159
Sour cream and dips 020
Table fat 212

Butter 066
Margarine 135

Note: "denotes significant difference at the 0.10 levei.

iFactors other than season aie held constant at their sample means.
%ncludes margarine and cream substitutes.
Seycludes margarine and cream substitutes.




Tabie 11—Simulated weekly per person dairy expenditures by age group?

Age (years)
Percentage change from base

40-64

(base) 312 13-19

Doliars Percent
Dairy and related products? 2.194 2 171
Dairy products? 2.006 \ 20.6*
Fresh milk .B80 46.5°
Whole 588 456"
Cther 271 104
Processed milk .13z 115
Canned 064 —-6.3
Dry 061 35.4
Cream .032 —-22.2
Cream substitutes 021 —-25.7
Frozen desserts 232 23.1"
Cheese 484 11.2
Natura! American and cheddar 179 19.7
Processed 161 23.5*
Other 110 301
Cottage cheese .183 -19.7
Sour cream and dips .018 . 80.4*
Table fat .268 -21.3"

Butter 078 -182
Margarine A75 -19.0"

Note: “denotes significant difference at the 0.10 level.

'Factors other than age camposition are heid constant at their sample means,
dncludes margarine and cream substitutes,
®Excludes margarine and cream substitutes.




Table 12—Simulated weekly per person dairy expenditures by food stamp status*

Food stamp Food stamp
nonrecipient recipient
{Base) (Percentage change from base]

Dollars Percent
Dairy and related preducts? 2196 12.9*
Dairy products? 2,036 13.0*
Fresh miik 935 208"
Whole 822 25.3*
Other 273 -35
Processed milk 135 81
Canned 060 2.8
Dry 063 7.7
Cream 028 -12.9

Cream substitutes 017 -30.4"°

Frozen gesserts 229 —~ 2.7

Cheese 507 10.2*

Natural American and cheddar A77 -3

Processed 166 17.5%
Other 132 — 242"

Cottage cheese 154 —-16.6"
Sour cream and dips 022 —24.3
Table fat 239 4.6

Butter 073 —220°
Margarine A5 13.2"

Note: *denctes signiticant difference at the 0.10 level.

1Factors other than food stamp status are held constant at their sample means.
ncludes margarine and cream substitutes.
3 xcludes margarine and cream substitutes.
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Appendix tabie 4 —Weekly per parson dairy expenditures by income quintile

Income quintiles Not
T 1l classified

Dolfars

Dairy and related products’ . 2.03
Dairy products? . 1.88
Fresh milk 91 . . .90
Whole .83 . X .64
Gther milk .28 . . .26
Processed milk .M . . .13
Canned 06 . . 07

Dry 05 . K .05
Cream .02 K . .02
Cream substitutes .02 K . .02
Frozen desserts 21 . . .20
Cheese .45 . . .42
Natural American and cheddar 15 . . .15
Processed .18 . . .15
Other A4 . . 12
Cottage cheese A3 . . A2
Sour cream and dips .02 . . .02
Tabte fat .21 . . .20

Butter .07 . . 07
Margarine A3 . . 13

*Includes eream substitutes and margarine.

?Excludes cream substitutes and margarine.

Source: Based on data from 1977-78 NFGS.




Appendix table 2—Weekly per person dairy sxpenditures by househeld slze

Household slze

6
3 or more

Doliars

Dairy and related products’ : 224 2.1

Dairy products? 93 205 1.96
Fresh mitk 81 . B2 91
Whole .63 . Gd 52
Other milk .28 h .28 .28
Processed mitk .11 . 0 A2
Canned 0B L 04 a7

Dry 05 . .08 08
Cream 02 L 04 02
Cream substitutes .0z . 02 01

Frozen desserts .21 . 23 21

Cheese 45 . 54 A7
Natural American and cheddar s . A8 18
Processed A8 . .16 A7
QOther 14 . A8 .14

Cottage cheese 13 . 20 .12

Sour cream and dips 02 . 03 a3

Table fat 21 . .26 22

Buiter 07 . A0 08
Margarine 13 . 17 .14

iincludes cream substitutes and margarine.
2Excludes cream substitutes and margarine.

Source: Based on data from 1977-78 NFCS.




Appendix tablg 3—Weekly per person dalry expenditures by season

All

Season

Spring

Summer

Dairy and related products?

Dairy products?

Fresh miik
Whoie
Other

Processed milk
Canned
Dry
Creamn
Cream substitutes
Frozen desserts
Cheese
Natura! American and cheddar
Processed
Other
Cottage cheese
Sour cream and dips
Table fat

Butter
Margarine

Doltars
212
197

a1
.63
.28
M
.06
04
.02
01
.25
44
.16
.15
13
14
02
.21

07
.14

lIncludes cream substltutes and margarine,
2Exciudes cream substitutes and margine.

Source: Base on data from the 1977.78 NFCS.




Appendix table 4--Weskly per person dalry expenditures by reglon

Region
All MNortheast North Central

Doflars

Dairy and related products’ . 2.06

Dairy products? 1.80

Fresh milk . . Al
Whole R . 49
Other . . A2

Processed milk . . 0g
Canned . . .04
Dry . . 05

Cream L . .03

Cream substitutes . . 02

Frozen desserts . . 21

Cheese . . 43
Natural American and cheddar . . A5
Processed . . 16
Other . . 3

Cottage cheese . . 4
Sour cream and dips R J 02
Table fat . . .22

Butter . . .07
Margarine . . 15

fIncludes cream substitutes and margarine.
2Eycludes cream substitutes and margine.

Source: Base on data from the 1977-78 NFCS.




Appendix tabla 5—Weekly par person dairy expenditures by urbanization

Urbanization

Central

Noncentral

Itermn Afl city city NonSMSA
Doflars

Dairy and related products’ 2.08 203 2.18 2.02
Dairy products? 1.93 1.8 203 1.86
Fresh milk 81 .86 .92 84
Whole .63 B4 60 68
Other .28 .22 .32 .28
Processed miik .1 10 S0 .12
Canned .08 {6 .05 .07
Dry 05 05 05 05
Cream .02 02 .03 .02
Cream substilutes 02 01 .02 .02
Frozen desserts 21 .19 23 .21
Cheese .45 A7 .49 .38
Naturat American and cheddar 15 .15 .15 JB
Processed 18 16 16 15
Other .14 15 37 08
Cottage cheese .13 .14 18 A1
Sour cream and dips 02 .02 03 02
Tabie fat .21 21 22 .20
Butter 07 .08 09 05
Margarine 13 2 .13 15

Includes cream substitutes and margarine.
Zexcludes cream substitutes and margine.

Source: Base on data from the 1977-78 NFCS.
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Appendix table 6—-Weokly par person dairy expenditures by race

Race

All White

Doffars

Dairy and related products’

Dairy products?
Fresh milk
Whole
Other

Processed milk
Canned
Dry

Cream

Cream substitutes

Frozen desserts

Cheese
Natural American and cheddar
Processed
Gther

Cottage cheese
Sour cream and dips
Tabte fat

Buiter
Margarine

Yincludes cream substitutes and margarine.
2Exciudes cream substitutes and margine.

Source: Base on data from the 1977-78 NFCS.




Appendix tabig T—Weaskly per capita food expenditures and the percentage spent on at-home food purchases

Food expenditures

Demographic group Percentage
At home Away at home

--~~Dollars Percent

Al 19.25 14,24 J 74.0

Season:
Spring 19.45 14,10 725
Sumrner 18.21 14.17 738
Fall 18.93 14.03 741
Winter 19.41 14.85 755

Income quintile:
{

15.86 13.70 85.8
H 17.17 13.82 79.3
th 18.31 13.68 747
v 19.55 14.20 72.6
Vv 23.34 15.58 66.8

Urbanization:
Central city 20.47 15.19 74.4
Suburban 20.32 14,58 718
NonSMSA 16.90 12.96 78.7

Region:
Northeast 21.69 16.17 73.5
North Centraf 18.25 13.65 748
South 17.34 13,10 75.5
West 20,22 14,39 712

Hace:
White 18.78 14,39 72.8
Black 16.45 13.37 81.3
Nonwhite-nonblack 16,98 13.80 81.3

Household size:
27.4¢ 18,32 66.8
23.18 16.64 71.8
20,06 14.85 74.0
17.94 13.41% 74.7
16.84 12.71 75,4
14.55 11.68 80.2

Source: Based on data from the 1977-78 NFCS.




Appendix table 8—Dalry model: Parameter sstimates and surmary statistics?

Dairy and
Independent variables related Dalry Fresh milk whole milk Other milk
preducts

Constant 1.2426%*~ 1.1021%** 0.7510"** 0.9602*** —1.3709***
(.1304) {1281} (.0BO4) (.1008) (.1303)

North Gentral — 2814*** - 31244 -~ 0641 . .4442¢ " 5083
{,0397) {0391} (.0244) (.0309) (.0393)

South —.3546*** - .3702*" L0063 - 0G48*" 2270° 7"
{(.0377) (0371} (.0232) (.0288) {.0390}

West 1130 -.1218*** — 0469" —.3826""" 55687
{.0427) (0420} (.0263) (.0333) {.0423)

Suburban 0483 0469 0104 - 0268 4205
{.0354) (.0347) (.0218) (0274) {.0349)

Nonmetropolitan —.0523 -.0730"" 0347 .0145 0765 "
{-0363) (.0257) {.0224) (.0281) {.0361)

Black - 6076°"" — 5721 ~.3401%** —.1215%** — 4606 **
(.0466) (.0458) (.0288) {0353} {.0509)

Nonwhite-nonblacic ~.1620** - .1434* 0077 34047 — .9986° "
{.0807) (0792) (.0495) (.0605) {.1098)

Log Income 1675*** A678*+* - 0101 — 1270*** 1950***
{.0249) (.0245) (.0153) (0193} (0247)

Summer guarter 15097 =" 4020+ .0555** 0671°* 0023
{0397) {0380) (.0245) {,0308) (.0388)

Falt quarter AT 13854 0846**" 42214+ - 0227
{0383) (.0376) {.0236) (.0297) {.0376)

Winter quarter 4464 Jg2137 094" 12487 —.0080
{.0388) (0381} {.0239) {0301} {.0380)

Family size {inverse} A754% % ABBITT .0Bg4** 1340 — 4543
{.0686) (.0674) {.0424) {.0533} {.0688)

Guest meals 27437 2503+ 0745 " 0495+ " 0715+
{0130) (0127 (0079) {0098} {0119)

Parcentage age 0-2 3461 403" 35387 .0509 2806
{.1581) {.1654) {.0970) {.1223) {.1558)

Percentage age 3-12 —.1354 -.grr2 20897"" 1982 -.1737*
{.0934) {.0918) {.0574) {0719} {.0928)

Percentage age 13-19 .3888**" 43234 45547 3814 0739
{.0877) (-0960) {.0601) {0750} {.0962)

Percentage age 20-38 - 06N 0091 — 0388 —.0462 ~ 0412
{.0473) (.0465) (.0292) {.03689) (0467)

Perceittage age 65 and over 0022 — 0385 .0032 —.0487 3010
{.0499) {.0450) {.0308) {.0389) {.0492)

Food stamp program participation 2958* " 2788~ 2188+ 2242 —.0261
{.0579) (.0569) {.0356) {.0427) {.0635)

Summary statistics:

Mean square arror .2629
Probabliity of purchase at means 3436
Observed nonlimit values (proportion) 3609
Income elasticity (total) 2640

See footnotes at end of table. Continued—
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Appendix table 8—Dairy modal; Parameter estimates and summary statistics—Continued?

Independent variablas

Frozen
desserts

Cheese

Matural
American and

cheddar cheese

Processed
cheese

Other
cheese

Constant

North Centrai

South

West

Suburban

Nonmetropolitan

Black

Nonwhite-nonbiack

Log income

Summer quarter

Fall quarter

Winter quarter

Family size (inverse)

Guest meals

Percentage age 0-2

Percentage age 3.12

Parcentage age 13-19

Percentage age 20-29

Percentage age 65 and over

Food stamp program participation

—0.2227%*"
(.0683)

—.06147*+
(.0205)

- .087D*“~
{-0198)

- 0827
(.0222)

L0547
{.0185)

0246
(.0197)

- 0837
(.0249)

— 1167+
{.0438)

0803"**
(.0131)

0454~
{.0204)

- .0578"*~
{.0199)

—.0905~~~
{.0203)

~ 2479~
(.0368)

068F>*
(.0065)

—.2019**
{.0834)

0761
{.0485)

A035+~
{.0508)

~.10071""*
(.0253)

0870~
(.0263)

-.0132
(.0311)

—0.1149
{-0698)

~.1195%
{.0210)

—.1978%*
{0200}

—.0118
(.0226)

.0253
(.0188)

—.0934* "
{0195}

—.19354¢>
(.0254)

—.0665
(.G429)

A217= "
(0134

-D360~
(.0212)

0587+ *~
{.0204)

0567+
(.0207)

0181
(0370)

0897
{.0068)

— 2206***
(0838)

- 0808
{.0498)

0762
(.0522)

G219
{.0252}

—.1026%*~
(0271

0707
(:0314)

—0.6680***
{.0889)

104
(.0275)

10424 ¢
{.0262)

3506+~
(.0286)

0426+
{.02:.0}

0480~
(.0248)

—-.0589"
(.0325)

~.1120%*
{.0566)

0527+**
(0170)

0154
{0271}

0408
(.0260)

0410
{.0264)

—.1205""
(.0475)

0520+~
(.0083)

—.1077
{1074}

~.1003
(.0635)

0931
(.0656)

0311
(0322}

—.0398
{-0346)

- 0014
{0412)

~0.2589* "
(.0618)

—.0374%
(0181)

—.0459**~
{.0173)

-.1635**
{.0202)

- .0052
(.0164)

-.0508°"*
{.0171)

—.1195"**
(0223)

—.0268
{.0376)

0497*++
(0118}

-031e*
{:0186)

0348°
{0180)

06954 ¢+
(0181)

- 0872+"*
{.0330)

0416*=
{0058}

0606
(0724)

A067**
(.0432)

0846*
{.0458)

.0305
(.0221)

~.1138%**
(0243

0648+
(.0272)

—1.0225% "
(1135)

—.3428"""
(0317

— .6804* "
{.0328)

- .2416°**
(.0334)

0271
(.0292)

— 2254+
{.0320)

— 47235
{.0501)

~.1206"
(.0685)

.2188**~
{.0219)

- .0260
(.0342)

0261
{0327)

—.0066
{.0333)

~.3152% -~
{0607}

.0Bg5**+
(.0100)

- .2824"-
(1387

—.0130
(.0803)

L1348
{.0845)

2647
{.0397)

0128
(.0454)

—.1393%+
{.0595)

Summary statistics:
Mean square error

Probability of purchase at means
Observed nonlimit values {rroportion)
Income elasticity (totad)

Saee footnotes at end of table,

3147
7098
7701
A772

1383
2400
2848
4252

Continuad —




Appendix table 8-—Deiry modal: Parameter estimates and summary statistics—Continuad!

Cream

Processed Canned Dry milk e s

mitk mitk Cream

Independent variables

Constant —{5407°"" —0.9143**" —0.9078""" —-1.0358""" —0.4675"""
{1158} (.1508} {1293} {1016} {0811}

North Central - 0802" 0397 - 1019 0544* 0240
{0358} (0501} (0381} (0280} (0173}

South 0835** 3785°"" - A770%"" —.1818°"* —.0489"""
{.0333) (.0446) {.0370) {.0296} (0174)

West 1615 " 3057 .peaz* 0386 -.0315
{0374} {.0509) {0398} {.0304} {.0196)

Suburban -.0397 - 0869 - 0085 0284 0272"
(0317} (0421} (.0350) (.02686) (.0165)

Nonmetropolitan 0872t 12550 0873 0217 0228
{.0318) {.0410) {.0356) {0276} {.0170C)

Biack 0436 313 —.3424**" -.1183* " - 1643
{0402} {0477} {0533} {.0414) {.0z74)

Nonwhite-nonblack —.2822*" 0174 -.5119*"" —.2292 """ —.13g2* "
{0778} (0236} {.0996) (0762} (0478)

Log income ~.0083 — 0563** -.0328 - 0980°** 0320
{0220} (.0285) {.0246) (0194} (0117

Summer quarter —.0452 D288 - 0g73"" —~ 0214 —.0s20""
{.0358) {.0457) {.0409) {.0303} {.0186)

Fall quarter .oggg*** .0gs2* Rery i 0458 —.0149
{.0335} (.0434} {.0376) {.0284) {.0173)

Winter quarter 069" 0080 3460 - 0055 0034
(.0340) (.0447) (.0374) (.0284) (0174)

Family size (inverse} -.3506""" —.5830" " —.2130%"" — 213" —.1615"""
{.0628} {.0B51}) {.0697) {.0525} {.0328)

Guest meals .0428*** 090+ - 0172 0465 03274+
{0109) (.0128) (0139) (.0082) (.0049)

Percentage age 0-2 14777 20276 1685 -,1279 —.0627
{.1235) {1574} {1531} (.1264) (.0777)

Percentage age 3-12 —.1958*" -.3073" —.03%1 —.0598 — 0388
(.0827) {1077} {0919} L0718} (.0435)

Percentage age 13-18 0589 -.0313 1358 - .0704 —.0510
(.0858) {1108} {.0952) .0747) {10452}

Pergentage age 20-3% —.1208""" —.26E8""" —.0081 —.1349% " —.1386"""
(.0439) (0612} {.0476) {.0368) (0235}

Percentage age 65 and over 0975 e78r " 0473 .1453°" 024"
{.0445} (.0575) {.0499) {0382 (.0218}

Food stamp program participation 0268 0452 0328 —.0385 —.059~
{.0501) {.0B08) {.0599) {.0514) (2221}

Summary statisiics:
Mean square erfor . . 0e62
Probability of purchase at means . . 0829
Observed nenlimit values {proportion} . . 1060
Income etasticity (total} K . L1881

Soe footnotes at end of table.
Continusd—




Appendix table 8— Dairy model: Parameter estimates and summary statistics —Continued!

Sour cream

: Cottage .
independent variables cheese and dips Table fat Butter Margarine
Constant -0.6083" " —{.8480* " 0.2036" ~0.344g"-* 0.1221°+
{.0846) {.0761) {.0220) {.0534) {.0186)
North Central —.0259 —.0086 - .03z " —.2193*"* 04027
{6273} {.0210 {.0070) {.0181) (.0056)
South —.3540"" —.1183"*" —.0753 " -~ 3604 02887~
{0277} {0217} {.0066) {.0181) {.0054)
West .0343 0155 —.0543""~ —.2268 " 02487 =~
{.0289) {0221} {.0075) {.0196} {.0061)
Suburban .00as5 0217 .00G8 —.0005 - 0005
{.0251) {.0192) {.0062} {.0186) {.0050)
Nonmetropolitan —.0258 ~.0Bi7 """ —.0081 —. 1182+~ 0258~
{.0264) {0217) {.0064) {.0180) {.0051)
Black —.50127"" —.2962* " —0343* =~ 0337 - 0433
{.0418} {.0392) {.0082} {.0232) {.0086)
Norwhite-nonblack -.1103" —.1242"" —.0330" - - .0507 — 024"
{.0594) (.04886) {.0143} {.0394) {.0116})
tog income 180 0845+~ Q327 0701 " —.0044
{.0181) {.0148) (.0044) {0123} {.0035)
Summer quarter 0158 0038 .0338*+~ 0100 02687
(.0282) {.0224) {.0070) {.0184) {.0057)
Fall quarter —.0507" 0G93 05117 .0415"" 03357
{.0275) {.0218) {.0087) {0186} {.0054)
Winter quarter —.0365 0188 04457 - .0332+ 0302+
{0278} {0218} {.0068) {.0189) {.0055)
Family size (inverse) -.0700 -.2311*"* —-.0137 ~. 1128~ —.0270°
{.0494) {.0415) {.012%) {.0332) {.0098)
Guest meals .027g* 05374+ 0364~ 0378+ 02177
{.0088) {.0059) {.0023) {.0057} {.0018)
Percentage age 6-2 —.6264" " —.0B04 —.1357*"" —.2147 " — 0569
{.1220} {0807} {0278} {.0775) {.0224)
Percentage age 3-12 ~. 7744 .0B99 -.1154" " —.1837"" -.0552° "
(.0678) {.0521} {.0164) {.0456) {0132}
Percentage age 13-18 —.1100 122+ —~ .(6B9" "~ —.0615 —.0432% -
{.0707) {.0539) {.0172) (04793 (.0138)
Percentage age 20-39 ~.1230** 0632+ ~ 04237 0806 ** —.0735 "
{.G337) {.0263) {.0083) {.0223) {.0068}
Percentage age 65 and over D114 — 0157 03207~ —.0074 036G° "
{.0354) {0311} (.0088} {.0247) {0071}
Food stamp program participation - .0875" —.0568 0132 ~.0704-" D257
{.0476) {.0425) {.0102) {.03086) {.0082)
Summary statistics:
Mean sguare error 1272 0081 L0465 0380 0227
Probability of purchase at means 3017 .09G7 8321 .2482 7539
Observed nonlimit values {proportion} L3332 .1109 9194 .2658 7866
Income elasticity {totaf) 2398 4513 0441 .2409 - 8219

The dependent variatles are measured in dollars per person per week of food used from hous
the independent variables are: North Central, 0.2385; South, 0.3236; West, 0.23868;

26

ehold supplies, Sampie means of
suburban, 0.3788; nonmetropoiitan, 0.3404;




black, 0.1025; other race, 0.02725; log income {after tax in dollars per week including bonus value of food stamp transfers},
4,2763; summer quarter, 0.2233; {all quarter, £.2750; winter quarter, .2588; family size {inverse), 0.4390; guest meals (per
household member}, 0.5063; percentage age &2, 0.0350; percentage age 3-12, 0.1250; percentage age 13-19, 0.1071; percentage
age 20-39, 0.2992; percentage age 65 and over, 0.1528; food stamp program participation, 0.0554. ~=*danotes significance at ie
0.01 teve!, **denotes significance at the 0.05 fevel, and "denotes significance at the 0.10 level. Numbers in parentheses are stan-

dard errors for the parameter estimates.

Source; 1977-78 NFCS.
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