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The changing food-at-home
budget: 1980 and 1992 compared

Consumers appear to have made changes
to their diet between 1980 and 1992;

many have replaced red meat with poultry
and have reduced their consumption of eggs

the 1970s, it was granola and jogging. In thgounds), combined with a 15-percent decrease in

1980s, it was oat bran and aerobics. Eveppnsumption of animal fats (12.3 to 10.4 pounds
decade appears to have had its own prescriptiper capita).
for good health, and the 1990s are no exception. But there is a limitation to the data: because
The news continually reports findings from medithe figures cited rely on estimates of food disap-
cal studies that link foods with health conditiongpearance, they may not accurately reflect changes
either good or bad. For instance, studies haire actual food intake. For example, the report
linked the consumption of cruciferous vegetablesverstates turkey consumption, because an in-
to a reduced risk of certain types of cancer, polgreasing amount of the supply of turkey is used
unsaturated fats to lower levels of total blood chder pet foods. Similarly, consumption of fats and
lesterol, and monounsaturated fats to lower “badils may not be accurately measured, because the
cholesterol and maintenance levels of “goodigures include waste grease from restaurants.
cholesterol. Americans are advised to lowerAfter use in deep frying, waste grease is utilized
their consumption of red meats and to increase animal and pet foods, as well as in industrial
the amount of fiber and complex carbohydratesperations, and is also sold for export, amount-
they consume by eating more breads, rice, pasiag to about 9 percent of the 1992 disappearance
and fresh fruits and vegetables. of fats and oils. Furthermore, it is not clear from

But are consumers following this advice? Evithe figures how Americans are consuming these
dence from the U.S. Department of Agriculturéoods. The increase in fresh vegetable consump-
suggests that some changes in dietary pattetiss may be in part due to the proliferation of
have occurred recenthyfor instance, per capitasalad bars in grocery stores and of fast-food and
consumption of red meat fell 10 percent betweasther restaurantsAnd changes in fat consump-
1980 and 1992, while per capita consumption ¢ifon may also be due to changes at fast-food es-
poultry rose 48 percent over the same petiodablishments, and to the use of salad oils at salad
Per capita consumption also increased for fish (b&rs®
percent), flour and cereal products (29 percent), Although any improvement in diet is good, it
dairy products (4 percert)fresh fruits (14 per- is more important to look at patterns in food eaten
cent), and fresh vegetables (18 perceitie 15- at home, for several reasons. First, most families
percentincrease in per capita consumption of faaat more meals at home (where the family has
and oils from 1980 (57.2 pounds) to 1992 (65.@ore control over the ingredients used) than away
pounds) was due to a 23-percent increase in cdrem home!® Furthermore, the figures cited

I n the 1960s, it was wheat germ and yoga. Bumption of vegetable fats (44.8 pounds to 55.2
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above do not make clear who is purchasing the foods: aieg over time. This article likely represents the first time that
changes observed in the population in general or only in ceresults from theoHks have been linked to another nationwide
tain segments of the population? As the report says, “Daturvey (the Consumer Expenditure Survey) to investigate
from the periodiaircs [Nationwide Food Consumption Sur- changing food expenditure patterns.
vey] and Consumer Expenditures [sic] Survey conducted by
the Bureau of Labor Statistics are more useful for measuringhe qatq
the effect of socioeconomic and demographic characteristics
on food consumption behavioft"Because thercsis con- Consumer Expenditure Survey datal he Diary component
ducted only about once every 10 years (most recently, iof the Consumer Expenditure Survey is composed of reports
1987-88), data from the continuing Consumer ExpenditurEom more than 5,000 consumer uHfitannually. Participat-
Surveys are an attractive alternative. ing families receive a diary for two consecutive 1-week peri-
Many authors have modeled demand for major food groupsds in which they record expenditures for many different
as it relates to consumer characteristicSome have looked items. Purchases of food for home consumption are docu-
at demand for selected food items, such as dairy prottuctsmented in great detail. In 1980, 10,433 diaries were available
Others have examined income or other elasticities for spéar study; in 1992, 11,713 diaries were. Each observation rep-
cific food items!® One article attempts, at least in part, toresents one family’s response for 1 week. Dividing the num-
compare the consumption of fruits and vegetables with levelser of observations by 2 yields an approximate count of
of intake suggested by various sources from the U.S. Depatrtrique familieg® All observations are treated independently.
ment of Agriculture to see how far away consumers of differThe results are weighted to represent the total population of
ent demographic backgrounds are from consuming the reabout 85 million families (including single persons) in 1980
ommended intak®. But a search of the literature revealed noand 100 million families in 1992. Unless otherwise specified,
publications that address two critical issues, which are exartihe sample described includes all families participating in the
ined in this article: How have nationwide consumption pat1980 and 1992 surveys.
terns changed, if at all, over time? and How aware are con-
sumers of nutritional issues, and, to the extent of theiReport on attitudes toward nutrition Between April 1989
awareness, do consumption patterns appear to be consistend May 1992, the Department of Agriculture conducted the
with consumers’ knowledge of nutrition? pHks for the first time. This survey was “designed so that indi-
The discussion that follows examines data from the Diaryiduals’ attitudes and knowledge about healthy eating...could
portion of the 1980 and 1992 Consumer Expenditure Survey® linked with their food choices and nutrient intalés$fie
and newly published results from the Diet and Health Knowlsurvey interviews main meal planners or preparers in U.S.
edge Surveyofks), a national survey of nutritional attitudes households, who are asked specific questions designed to find
conducted by the U.S. Department of Agriculture’s Agricul-out their knowledge and attitudes about dietary isSuEsr
tural Research Service. First, using the Consumer Expendixample, respondents are asked, “In your opinion, should your
ture data, shares of total food spending for several demdiet be lower or higher in saturated fat or is it just about right
graphic groups are analyzed for differences over time. Anompared with what is most healthfu®The data are bro-
index is described that accounts for the influence of pricken out by several demographic groupings, including age, in-
changes on shares and that estimates the change in quantitieme, race, and gender.
of specific foods consumed relative to all food consumed. One important fact about thvexs is that it is the first sur-
Second, logistic regressions are performed to see if the probey designed to link dietary attitudes and food consumption
ability of purchasing certain types of food has changed foon a nationwide basis. Because it is a recent source of data, it
different groups. The demographic characteristics examingd not yet possible to see whether knowledge about nutrition
include the age of the reference perSofamily income has changed over any length of time on a national Hasis.
level® race, and the marital status of the reference persoHowever, combined with results from the Consumer Expend-
Third, regressions using the Heckman two-stage proceduiteire Survey, theHxks data may be used both to confirm that
are performed to estimate income elasticities of selected fodamilies in the later period are at least aware of what they
groups for different demographic groups. At the same timeshould be eating and to investigate whether expenditure pat-
results from th@Hks are also cited to ascertain the level ofterns are moving in that direction.
nutritional awareness attained by different demographic
groups. These data help explain changing patterns. For &pqres analysis
ample, if older consumers were found to be the group most
concerned about saturated-fat and cholesterol intake, it wouldl this section, five major food groups are considered: cereal
not be surprising to see their expenditures for eggs decreasid bakery products; meat, poultry, fish, and eggs; dairy prod-
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m Changes in food purchases, all consumer units, 1980 and 1992 ascertain whether food-purchasing
habits have changed. One method is
Percent to examine how the total food budget
ltem 1980 1992 change in ce, ohare is allocated. Although a Students
1980-92 test on the shar&smight seem appro-
priate at first, such a test does not con-
Consumer units (thousands) 85,188 100,082 cluswely indicate whether food pur-
Income before taxes! ........... $17,985 $33,407 chases are Changing_ For examp|e' if
Average number of persons 2.7 25 .
Age of reference person ............ 461 474 the price of butter doubles, and, as a
Number in consumer unit: result, the average family purchases
Persons under agel8 ................. 8 7 L
Eamners ... 14 14 half the quantity it usually purchases,
then the share of the food budget spent
Average weekly expenditures for: ;
Food athome .........c.ccceoeenienenne $33.22 $49.99 on butter does not Chang_e’ assuming

Cereal and bakery products...... 4.27 7.90 that there are no changes in other food

Meat, poultry, B g
fish, and €ggs ......covevreerrennc 11.43 13.22 pr!ces or quantities pur.Chased' So

Dairy products ....... 4.47 5.80 price changes must be incorporated

Fruits and vegetables . 492 8.24 ; B ;

Other food at home .................. 8.11 14.84 Into th? analy_S|s. In order to do this, a

share index is proposed to measure
Share of food at home (percent): relative changes in the amount of food
Food athome .........cccceeeniinnenne 100.0 100.0 54.8 L.

Cereal and bakery products ..... 12.9 2158 80.6 1.05 purchased. This index compares
Cereal and cereal products ... 4.2 25.4 82.1 1.09 shares over time after they are adjusted
Bakery products .................... 8.7 104 79.5 1.03 using the Consumer Price Index

Meat, poultry, fish, and eggs .... 34.4 226.4 42.3 .83 (CPI),26 which measures price changes
Beef 132 81 34.5 1t in detail for many goods and services
Pork 7.3 %6.0 56.0 82 . _ yga ,
Other meats . 4.6 3.6 413 86 including food at home. Therefore,
Poultry 4.5 4.7 40.2 1.15 : s H
Fish and seafood” 28 29 734 9 price changes for sp.ecmc food items
Eggs 1.9 211 222 73 can be compared with the change in

. overall food-at-home prices. (See

Dairy products ..........cccceeeeeneenne 135 211.6 41.4 .94
Fresh milk and cream ............ 7.1 251 36.4 .82 chart 1.) If the share of total food ex-
Other dairy products ........... 6.4 6.5 483 1.06 penditures for a particular food item

Fruits and vegetables.............. 148 165 89.3 91 in 1992 is different from the share
Fresh fruits ...... 4.3 ’4.9 ur2 81 found in 1980, and if the difference
Fresh vegetables . 4.2 24.9 99.9 .90 .
Processed fruits ... 35 23,9 67.7 1.03 cannot be accounted for by price
Processed vegetables ...... 28 2.9 550 1.03 changes alone, then, at least relative to

Other food at home ...... 24.4 209.7 43.9 131 total fp_od purchased, the amount of the
Sugara(;]d ?)thersweets. 3.6 239 47.1 1.14 spec|f|c food item purchased must
Fats and oils ............... 2.9 2.8 45.4 1.03 .

Miscellaneous foods ... 8.8 214.8 67.6 155 have Changed Oyer time. )
Nonalcoholic beverages ........ 9.2 28.2 251 1.10 The computation of the share index
. _ is straightforward. Table 1 shows that
Complete income reporters only. | fish d d
2 Change in share is statistically significant at the 95-percent confidence level. meat, pou try, ISh, and €ggs accounte

for 34.4 percent of total expenditures
on food at home in 1980. The figure
ucts; fruits and vegetables; and other food at home. Subcatnepped to 26.4 percent in 1992. During that time, the price of
ponents of each major food group are shown in tablesnieat, poultry, fish, and eggs rose 42.3 percent, compared with
through 5. A detailed breakdown of the subcomponents a@p4.8 percent for all food at home. This means that meat, poul-
pears in the appendix. try, fish, and eggs cost 1.423 times more in 1992 than they did
in 1980, while all food at home cost 1.548 times more in 1992
The share index The Diary survey results do not includethan in 1980. If the quantities purchased of meat, poultry, fish,
information on quantities of food purchased—only the levend eggs and of total food at home remained constant, then
of expenditure for each item is available. Because it is rnibie share in 1992 should have been about 92 percent of the
possible to directly compare quantities purchased over tihi880 level (1.423/1.548 = 0.919). That is, if the quantities
using these results, alternative methods must be utilizedrémained unchanged, meat, poultry, fish, and eggs should have
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accounted for about 31.6 percent of the food budget in 19%&tes false interpretations that might arise from looking at
Because they accounted only for 26.4 percent, however, ttteanges in the share of total food alone, even if the changes
quantities purchased of meat, poultry, fish, and eggs declinae statistically significant. For example, the shares the aver-
relative to total food consumption. In fact, the share (26.4 perge family devoted to fresh fruits and fresh vegetables each
cent) was only about 83 percent of its expected value in 199@se almost 1 percent from 1980 to 1992, but relative to all
hence, the share index is shown as 26.4/31.6, or 0.83.  food purchased, the quantities actually declined substan-
The share index is easy to interpret. If it is greater thaially—210 percent for fresh vegetables and 19 percent for fresh
unity, the quantity purchased of the specific item has risdnits. (These and other annual changes in the share index are
relative to the total quantity of food purchased. If the shashown in chart 2.)
index is less than unity, the quantity purchased of the specificFor ease of analysis, terms relating to food purchases and
item has fallen relative to the total quantity of food purchasefod consumption are used interchangeably to denote relative
Subtracting 1 from the level of the index also shows by whahanges, as described by the share index. Changes of 5 per-
percent the specific quantity has changed relative to that of@dint or more, as indicated by the share index, are considered
food. Thus, as shown in table 1, the food group consistingafialytically significant.
meat, poultry, fish, and eggs accounted for about 17 percent
less of total food in 1992 than it did in 1980. Cereal and bakverview. Tables 1 through 5 show that, for most demo-
ery products, with a share index of 1.05, increased 5 percgraphic groups, the share indexes for cereal and bakery prod-
relative to total food quantities purchased over the same pets and for other food at home indicate an increase in relative
riod. It is worth emphasizing that the index does not measyrerchases of these products between 1980 and 1992, while
absolute changes in quantities. For example, if the averdgeall other food items (meat, poultry, fish, and eggs; dairy
family purchased twice as much meat, poultry, fish, and eggsoducts; and fruits and vegetables), the indexes indicate a
in 1992 than in 1980, but 3 times as much of all other food®lative drop in purchases. In most cases, the index for cereal
the index is less than unity. Still, the measure is important @amd cereal products is larger than the index for bakery prod-
that it shows how the family purchased certain items relativets; similarly, the index for other food at home appears to
to all food. And because it controls for price changes, it elimilerive its large magnitude from strong increases in purchases

(e, .s M Changes in cpifood price indexes, 1980-92
Index Index
(1980 = 100) (1980 = 100)

200 200
I — Food at home

190 - Cereal and bakery products 190
I - - - Meat, poultry, fish, and eggs

180 4 Dairy products 180
r =¥— Fruits and vegetables

170 <~ Other food 170

160 160

150 150

140 140

130 130

120 120

110 S 110

100 100

1980 1982 1984 1986 1988 1990 1992
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I«[JJWMll Food purchases, by age of reference person, 1980 and 1992
Under 35 years 35 to 64 years 65 and older Share index
e 1980 1092 1980 1992 1980 1992 | Under3s | 351064 | 65and
years years older
Consumer units (thousands) 29,092 28,716 39,568 49,713 16,528 21,654
Income before taxes! ............... .| $16,975 $28,500 $22,450 $42,807 $9,108 $19,624
Average number of persons 25 25 25 2.9 17 17
Age of reference person ................ 26.8 27.6 46.5 47.2 73.0 74.1
Number in consumer unit:
Persons under age 18 ................. .9 9 1.0 9 1 1
Earners .......cocccviiiiiiiiieeieee 1.4 1.4 1.7 1.7 5 5
Average weekly expenditures for:
Food athome .........cccoeveeiiennnnne $27.91 $41.70 $39.86 $58.30 $26.65 $41.92
Cereal and bakery products...... 3.51 6.54 5.19 9.16 3.40 6.81
Meat, poultry,
fish, and €ggs ......ccccceveereenen. 9.47 10.68 13.88 15.99 9.03 11.14
Dairy products ......... 3.91 4.90 5.34 6.78 3.38 4.75
Fruits and vegetables ... 3.85 6.36 5.85 9.43 4.60 8.00
Other food at home ...... 7.17 13.22 9.60 17.35 6.23 11.23
Share of food at home (percent):
Food athome .........ccccovveeiicnnnnne 100.0 100.0 100.0 100.0 100.0 100.0
Cereal and bakery products ...... 12.6 215.7 13.0 215.7 12.8 216.2 1.07 1.04 1.08
Cereal and cereal products...... 4.4 25.9 41 5.3 4.1 25.2 1.14 1.10 1.08
Bakery products.............ccceueee 8.2 29.8 8.9 210.4 8.7 2111 1.03 1.01 1.10
Meat, poultry, fish, and eggs ..... 33.9 225.6 34.8 226.7 33.9 226.6 .82 .83 .85
Beef .o 13.9 8.2 13.2 28.2 12.2 275 .68 72 71
Pork ............ 6.9 5.6 7.6 26.0 7.2 6.5 81 78 90
Other meats 4.4 3.4 4.8 3.7 4.2 35 .85 .84 91
Poultry ............ . 4.4 4.7 4.4 4.7 5.0 4.7 1.18 1.18 1.04
Fish and seafood 24 2.6 3.0 31 31 3.0 .97 .92 .86
EQOS .o 1.8 21.0 1.9 21.0 21 1.2 .70 .67 72
Dairy products .........ccceeeeeveennns 14.0 211.7 134 211.6 12.7 211.3 91 .95 .97
Fresh milk and cream 7.4 5.5 7.1 5.0 6.5 5.3 .84 .80 .93
Other dairy products. .............. 6.6 6.3 6.3 6.7 6.2 6.1 1.00 111 1.03
Fruits and vegetables ................ 13.8 15.3 147 216.2 17.3 219.1 91 .90 .90
Fresh fruits ............. 3.5 4.2 4.4 4.8 55 6.0 .86 .78 .78
Fresh vegetables 3.9 4.7 43 24.8 4.8 5.4 .93 .86 .87
Processed fruits. ........ 35 3.6 3.2 3.7 4.3 4.7 .95 1.07 1.01
Processed vegetables ............ 2.9 2.8 2.7 2.9 2.7 2.9 .96 1.07 1.07
Other food athome ................... 25.7 231.7 241 229.8 234 226.8 1.33 1.33 1.23
Sugar and other sweets 35 3.7 3.6 23.9 3.6 24.2 111 1.14 1.23
Fats and 0ils .................. . 2.8 2.4 29 2.8 3.2 3.2 91 1.03 1.06
Miscellaneous foods ..... 10.5 216.9 8.4 214.8 7.0 212.0 1.49 1.63 1.58
Nonalcoholic beverages 8.8 8.7 9.3 28.3 9.6 7.3 1.22 1.10 .94
* Complete income reporters only.
2 Change in share is statistically significant at the 95-percent confidence level.

of miscellaneous foods, probably because miscellaneoasmd 1992, a reduction that is consistent with results from the
foods include frozen meals, which proliferated in the 1980Department of Agriculture stating that “U.S. per capita egg
More varieties became available during that period, includconsumption has declined steadily since the end of World War
ing meals that were marketed as being gourmet-style foods bbifrom an all-time recorded high of 403 eggs in 19450 (a

low in calories. Also, an increase in ownership of microwavereliminary estimate of) 234 eggs in 199ZSee chart 2.)
oveng’ and an increase in dual-income famifésnaking Although the majority of these changes are in more health-
leisure time more valuable and prepared foods more affordul directions, consumption patterns in two food groups—fish
able?® coincided during the period, rendering frozen meals and seafood, and fruits and vegetables—declined unexpect-
timesaving, convenient, and, therefore, attractive option foedly for most demographic groups. The percentage of all fami-
many families. Finally, the share of the food budget allocatelies reporting expenditures on fish and seafood was fairly
for eggs was cut by about half for most groups between 19&@Bable around a mean of 28 percent from 1980 through 1990.
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However, the percentage fell from 28.2 percent in 1990 tmg processed fruits and vegetables) indicates a decrease in
24.9 percent in 1992. The drop may have been due to an jpurchases for all demographic characteristics examined, al-
crease in prices over this period: fish and seafood prices ros®ugh the percentage of all families reporting such expendi-
3.4 percent, compared with a price hike of 2.7 percent fdures increased slightly from 1980 (75 percent) to 1992 (78
beef and decreases of 1.5 percent for pork and 0.8 percent farcent). The share index for fresh fruits and vegetables was
poultry. To the extent that poultry and fish are substittités, found to decline in every case examined, although the increase
makes sense that families would purchase less fish and s@athe percentage of all families reporting expenditures on
food and more poultry, given an increase in fish prices andfeuits and vegetables was about 7 percent for fresh fruits and
decrease in poultry prices. Evidence from other surveys al$mesh vegetables alike. However, the share indexes agree with
shows declining purchases of fish and seafood from 199fata from thevrcs, which show a decrease in average annual
through 1992. For example, the Bureau of Economic Analyhousehold food use, measured in pounds per 21-meal equiva-
sis Personal Consumption Expenditure Survey, which meakent person. Specifically, consumption of fresh fruits de-
ures expenditures of individuals and nonprofit institutionsgreased from about 150 pounds in 1977-78 to about 147
theSupermarket Busineasinual survey of food manufactur- pounds in 1987-88. Consumption of fresh vegetables (includ-
ers, packers, wholesalers, and retailers; an@tbgressive ing potatoes, for consistency with the Consumer Expenditure
Grocer study of stores with annual food sales of at least $3urvey) fell from about 214 pounds to 185 pounds over the
million each show decreasing real weekly expenditures ogame period
fish and seafood from 1990 to 1992 (9.8 percent, 8.3 percent, But how can the percentage of families reporting increase,
and 15.2 percent, respectively)Data from the Department yet the amounts consumed decrease? To explain this phenom-
of Agriculture show that fish and seafood consumption waenon, families can be categorized imew purchasers and
12.4 pounds per capita in 1980, peaked in 1987 at 16.1 pounmntinuingpurchasers. New purchasers are those who were
per capita, and dropped to 14.7 pounds in 1992. not likely to purchase fresh fruits and vegetables in 1980, but
Data on fruits and vegetables are more intriguing. The shaveho were more likely to purchase them in 1992. Continuing
index for total expenditures on fruits and vegetables (includpurchasers are those who were likely to purchase fresh fruits

(e e’ Consumer expenditure share indexes, 1980-92

Share index Share index
(1980 =1) (1980 = 1)
15 15

r — Cereal and bakery products
14 Meat, poultry, and fish 14
r - - - Eggs
1.3 - 4~ Dairy products o o 1.3
L —¥— Fruits and vegetables <
o
12 L Other food at home o <& 12
i o o
11 - o ¢ . . 11
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A
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and vegetables regardless of the year. Two factors are utence from the Consumer Expenditure Survey data shows that
doubtedly at work. First, new purchasers are induced to puthis is indeed what happened. The real (that is, inflation-ad-
chase, perhaps because of a greater awareness of the relatjiosted) mean weekly expenditure for fresh fruits in 1980 was
ship of the consumption of fresh fruits and vegetables t§1.70, compared with $1.33 in 1992. Only bananas showed
health. Second, by contrast, continuing purchasers, perhags increase in real mean expenditures, from $0.26 to $0.36.
reacting to the fact that prices of fruits and vegetables haviénis is not so surprising, because the price increase for ba-
increased faster than prices of any other foods (see chart aignas (53 percent) was by far the smallest of all fresh fruits.
cut back on purchases of fruits and vegetables. Now, if th®ranges had the largest increase, 143 percent.) Fresh veg-
new purchasers are a small fraction of all purchasers, thetables showed a similar decline in real mean weekly expend-
their average purchase must be large to counteract even a sritatles, from $1.78 in 1980 to $1.54 in 1992. Although ex-
decrease in average purchases by continuing purchaserspenditures for potatoes decreased only $0.01 (2.9 percent),
else average purchases will decline for the population. Evexpenditures for lettuce decreased $0.06 (23.1 percent), to-

I[c[JCMl Food purchases and family income, 1980 and 1992
Low income Middle income High income Share index
Item ’ i
Low Middle High
1980 1992 1980 1992 1980 1992 income income income
Consumer units (thousands) ....... 22,642 26,148 22,894 26,184 21,731 26,209
Income before taxes? ........... $5,270 $9,232 $15,597 $26,143 $33,749 $64,784
Average number of persons . 2.0 1.9 2.8 25 34 31
Age of reference person .............. 50.7 515 41.8 45.8 42.6 44.4
Number in consumer unit:
Persons under age 18 ............... 5 5 9 7 11 9
Earners ... a7 7 1.4 1.4 2.0 2.0
Average weekly expenditures for:
Food at home $23.42 $35.61 $34.78 $49.29 $47.19 $67.38
Cereal and bakery products ... 3.17 5.55 451 7.72 5.92 10.85
Meat, poultry, fish, and eggs ... 7.55 9.93 12.02 12.92 16.73 16.78
Dairy products ..........c.ccceveunne. 3.19 4.22 4.63 5.86 6.36 7.63
Fruits and vegetables ... 3.66 6.10 4.93 7.88 6.69 11.12
Other food at home ................ 5.85 9.81 8.70 14.90 47.19 67.38
Share of food at home (percent):
Food athome ........ccccccceviennene 100.0 100.0 100.0 100.0 100.0 100.0
Cereal and bakery products .... 135 215.6 13.0 215.7 125 216.1 .99 1.04 1.10
Cereal and cereal products ... 49 5.6 45 25.5 37 5.3 .97 1.04 1.22
Bakery products.............c.c.... 8.6 29.9 8.5 210.2 8.8 210.8 .99 1.04 1.06
Meat, poultry,
fish, and eggs ......ccccevvevnenne 32.2 227.9 34.6 226.2 355 224.9 .94 .82 .76
Beef ............ 10.1 28.2 13.8 28.3 14.9 27.6 .93 .69 .59
Pork ............ 7.4 7.0 7.2 6.1 75 5.1 .94 .84 .67
Other meats 4.5 23.5 4.6 23.8 4.4 3.4 .85 .90 .85
Poultry ............ 53 51 4.4 4.4 4.0 4.6 1.06 1.10 1.27
Fish and seafood 2.6 2.6 2.8 24 3.0 3.3 .89 a7 .98
EQOS .o 2.3 21.3 1.9 211 1.7 29 72 .73 .67
Dairy products ............cccceenee 13.6 211.9 13.3 11.9 135 211.3 .96 .98 .92
Fresh milk and cream 7.7 5.8 7.3 5.5 6.7 24.6 .86 .86 .78
Other dairy products ............. 5.9 6.1 6.0 6.4 6.8 6.7 1.08 111 1.03
Fruits and vegetables............... 15.6 17.1 14.2 16.0 14.2 216.5 .90 .92 .95
Fresh fruits .......ccoeevviiienne 4.6 4.9 3.9 24.8 4.2 25.0 .76 .88 .85
Fresh vegetables 4.4 4.9 43 4.6 3.9 5.0 .86 .83 .99
Processed fruits ......... 3.7 4.1 3.2 23.8 35 3.8 1.02 1.10 1.00
Processed vegetables .......... 3.0 3.2 2.8 2.8 2.6 2.7 1.07 1.00 1.04
Other food at home ................. 25.0 27.5 25.0 230.2 24.3 231.2 1.18 1.30 1.38
Sugar and other sweets 3.8 3.9 3.6 3.9 3.6 24.2 1.08 114 1.23
Fats and oils ................. 33 2.8 3.0 3.0 2.7 2.6 .90 1.06 1.03
Miscellaneous foods ..... 8.2 212.7 8.9 214.9 9.2 216.0 1.43 1.55 161
Nonalcoholic beverages 9.6 28.1 9.5 8.5 8.9 8.3 1.04 111 1.15
1 Complete income reporters only.
2 Change in share is statistically significant at the 95-percent confidence level.
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matoes $0.05 (18.5 percent), and other fresh vegetables $0liyithe middle- (0.82) and low-income groups (0.94). The in-
(15.1 percent). When real mean weekly expenditures are diexes for beef and pork indicate a substantial drop in con-
vided by the percentage of consumer units reporting expendiumption for the high- and middle-income groups and a much
tures, to find the average real expenditure for those who actlesser decline for the low-income group. Similarly, poultry
ally purchased fresh fruits or vegetables, the results are eveonsumption rises for each group, but the most for the high
more convincing. Average weekly expenditures for familiegroup. The fish and seafood index indicates the smallest drop
that reported purchases of fresh fruit declined from $3.35 ifor the high-income group (2 percent), but the largest for the
1980 to $2.29 in 1992, while expenditures for fresh vegetablesiddle-income group (23 percent). And while egg purchases
decreased from $3.28 to $2.52. Even bananas showed a sndaitreased more than one-fourth for the low- and middle-
decrease in weekly expenditure ($0.03) when values for thoggcome groups, they decreased by one-third for the high-
reporting expenditures are compared. The fact that the pencome group. The index for fresh milk and cream shows
centage of families reporting increased, while average expethe largest decrease in consumption for the high-income
ditures for fruits and vegetables decreased, underscores theup, while the index for other dairy products shows that
importance of using both a share index and logistic regregurchases increaséhstfor the high-income group. The in-
sion to get a fuller picture of how purchases are changing. dex for fresh fruits indicates decreased consumption for all
groups, with the highest income group showing the smallest
Age. Age is expected to have a strong relationship to foodecline; by contrast, the index for fresh vegetables decreased
expenditures, although which group is expected to eat moreore than one-eighth for the low- and middle-income
foods that are currently described as healthful is not cleargroups, but showed virtually no change for the high-income
priori. Older persons have different health concerns thagroup.
younger persons and so may be more inclined to eat carefully. These findings are generally consistent with attitudes re-
But older persons also may find that lifelong eating habits aneealed by therks. For example, middle-income families (de-
difficult to change. Surprisingly, when the share indexes arined in that survey as having income 1.31 to 3.50 times the
examined by age, few differences in the direction of changeoverty line) and high-income families (those with incomes
are found. (See table 2.) In almost every case, if the indayeater than 3.5 times the poverty line) are the least likely to
indicates a change in one direction for one age group, it indihink that they have sufficient fiber in their diets: only 34 per-
cates a change in the same direction for all three groups. Fagnt of meal planners in low-income families thought that their
example, purchases of beef, pork, fish, and eggs declined faiets lacked fiber, compared with more than 40 percent of
all age groups, while purchases of poultry increased. One notiddle- and high-income families’ meal plann&r&urther-
table exception is the share index for fats and oils, which indmore, the higher the family’s income, the more likely the meal
cates a 9-percent decrease in relative consumption for theeparer was to have heard of health problems related to lack
youngest group and an increase of 6 percent for the oldest fiber: less than 40 percent of low-income families’ meal
group. This difference is particularly interesting when it ispreparers had heard of such problems, compared with 52 per-
compared with analogous results from th&s: only 40.6 cent of middle-income and 61 percent of high-income fami-
percent of meal planners older than 60 years thought that théas' meal planner®. As these results show, low-income fami-
diet should be lower in fat, compared with 60.3 percent dfes cut back more on fresh fruits and vegetables than do the
those under 39 yeafs. other groups and fail to increase their expenditures on cereal
and bakery products, unlike the other groups.
Income. Level of income also is related to food expendi- The findings regarding meat expenditures are less easily
tures®* Families with lower incomes have less flexibility thanreconciled with nutritional awareness. For example, when the
higher income families to adjust their food expenditure patmeal planner is asked, “Should your diet be lower or higher in
terns should prices of foods change. In addition, referendat or is it just about right compared to what is most health-
persons of families with lower incomes have lower averagtul,”“° high- (56 percent) and middle-income (57 percent)
levels of education, so they may not be as informed abouteal planners are more likely than low-income families (47
health issue¥. percent) to think that their diet should be lower in fat; but
In almost every case, the share indexes for the highest iwhen the meal planner is asked specifically about saturated
come group indicate a change in a more healthful directiorfat,*! less than half (42 percent to 46 percent) think that their
(See table 3.) For example, the largest increase in purchashsts should include less, regardless of income. On the other
of cereals and cereal products (22 percent) was associateahd, there appears to be a positive relationship between level
with this group. Although each group showed a decrease of income and knowledge of links between saturated fats and
its share index for meat, poultry, fish, and eggs, the share ihealth problem$? about half of the low-income group is
dex was smallest for the high-income group (0.76), followedware of these links, compared with less than two-thirds of
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Table 4. Food purchases by single persons, 1980 and 1992
Single persons, 1980 Single persons, 1992 Share index
Item
Men Women t-statistic Men Women t-statistic Men Women
Consumer units (thousands) ........ 9,289 13,556 11,799 17,089
Income before taxes! .............. . $11,932 $7,462 $21,290 $16,318
Average number of persons ......... 1.0 1.0 1.0 1.0
Age of reference person ............... 41.3 53.2 42.9 55.6
Number in consumer unit:
Persons under age 18 ............... .0 .0 .0 .0
Earners ..o, .8 5 .8 5
Average weekly expenditures for:
Food athome .........ccccoveininnnnnne $12.55 $13.90 $22.75 $24.93
Cereal and bakery products ... 1.57 1.72 3.47 3.97
Meat, poultry,
fish, and €ggs .......ccccceevvinenns 3.75 4.24 5.88 5.87
Dairy products ....... 1.63 1.86 2.81 2.93
Fruits and vegetables . 2.13 271 3.89 4.88
Other food at home ................ 3.47 3.36 6.70 7.28
Share of food at home (percent):
Food athome .........c.ccoceviiiine 100.0 100.0 100.0 100.0
Cereal and bakery products ... 12.5 12.4 -.09 15.3 15.9 43 1.05 1.10
Cereal and cereal products .. 35 3.7 .35 4.9 49 .03 1.19 1.13
Bakery products ................... 10.7 8.6 -1.71 104 11.0 .52 .84 1.10
Meat, poultry,
fish, and €ggs ........ccceeviinnne 29.9 30.5 .18 25.8 235 -.95 .94 .84
Beef.......... 10.2 9.6 -.35 8.1 6.4 -1.81 91 77
Pork.......... 6.5 5.8 —.43 5.0 5.6 .78 .76 .96
Other meats . 3.3 4.2 151 3.7 31 -1.22 1.23 .81
Poultry ............. . 4.1 5.8 2.08 5.0 4.6 -.52 1.35 .88
Fish and seafood . . 3.6 3.2 -.47 3.0 2.6 -.83 74 .73
EQOS .o 2.1 2.0 -.20 11 1.4 1.31 .66 .89
Dairy products ..........cccceeenenne. 13.0 134 .30 12.4 11.8 —.46 1.04 .96
Fresh milk and cream . 6.9 5.9 -1.30 5.9 4.7 -1.47 .97 .90
Other dairy products ........... 6.1 275 2.01 6.5 7.0 .73 1.11 .97
Fruits and vegetables ............. 17.0 195 .98 17.1 19.6 1.40 .82 .82
Fresh fruits.............. . 41 26.5 3.57 51 6.1 1.50 .89 .67
Fresh vegetables ... 6.0 5.6 -.18 4.7 5.7 1.64 .61 .79
Processed fruits ......... . 4.2 45 .39 4.4 4.6 .23 97 .94
Processed vegetables ........ 2.7 2.9 .54 2.9 3.2 .65 1.07 1.10
Other food at home ................ 27.6 24.2 -1.31 29.5 29.2 -.10 1.15 1.30
Sugar and other sweets ...... 3.9 3.7 -24 3.2 4.1 1.88 .86 117
Fatsand oils......... ......... . 2.0 3.1 2.68 2.4 2.9 1.33 1.28 1.00
Miscellaneous foods. 9.3 7.8 -1.33 14.6 14.2 -.29 1.45 1.68
Nonalcoholic beverages...... 12.4 29.5 —2.08 9.3 8.1 -1.23 .93 1.06
1 Complete income reporters only.
2 Difference in shares by gender is statistically significant at the 95-percent confidence level.

middle-income families and slightly more than three-fourthshe one hand, and white and other races, on the other), these
of high-income families. When the meal planner is askedroups can be compared easily within a year, as well as across
about the link between fat (without specifying whether it isyears. It is assumed that each group faces the same prices
saturated) and health probleffighe numbers increase for within the same year; thereford;®st is useful in comparing
each group, but the relationship is still apparent: now, 2 out dfie groups within a year. For comparison within a group across
3 low-income families say that they have heard of a link, comyears, the share index is useful.
pared with 7 out of 10 middle-income families and 8 out of 10
high-income families. 1. Gender In the Consumer Expenditure Survey, it is not
clear that the reference person is making the decisions about
Gender and race Because gender and race characteristicgrocery purchases for the family, or even if the reference per-
can be broken into two groups (male and female; blacks, @on exerts a great deal of influence in those decisions. Fur-
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thermore, changes in family composition over time may inwWomen (51 percent) are also much more likely to believe that
fluence purchasing decisions. By contrast, because a singleir diets are too high in sugar and sweets than are men (38
person is the sole decisionmaker for his or her “family,’percentf® This difference is especially noteworthy, consid-
differences in purchases by gender are likely the result efring that the share index for women rose 17 points from 1980
differences in taste or other influences that vary by gendeat the same time the index for men fell 14 points. Men and
However, regression analysis is still necessary to achieve ti@men are probably closest in attitudes on fiber, with nearly
greatest degree of certainty that gender influences food cof@ percent of each group believing that their diets should be
sumption, because incomes and other demographics may difgher in fiber and about 54 percent to 55 percent believing
fer for single men and women. that their fiber intake is “about right®”
Table 4 shows differences in expenditure shares for single
males compared with single females. Tstatistics indicate 2. Race Although only single individuals are examined by
that there were few statistically significant differences in exgender of the reference person, families can be examined by
penditure shares by gender in 1980 and none in 1992. Yeace of the reference person. Table 5 shows that, except for
whent-statistics are compared across time (not shown in theeef and other meats, shares spent for meat, poultry, fish, and
table), single women are seen to have had significant changeggs differ significantly by race, regardless of the year (1980
in their share of expenditures for cereal and bakery produats 1992) the survey was conducted. Blacks spent larger shares
(the share increased), meat, poultry, fish, and eggs (d#an whites and others on pork, poultry, fish and seafood, and
creased), and other food at home (increased), while singéggs in either year. However, both groups consumed less of
men have no significant changes in share over time for angost meat products in 1992 than in 1980, with two excep-
major food category. This “paradox” can be resolved by cortions: whites and others increased their consumption of poul-
sidering the variances in expenditures for single men ardy, and blacks increased their consumption of fish and sea-
women. If single women have a lower variance in expendifood. Changes in the consumption of other foods are not
tures than single men do, then smaller changes in shares oekyarly related to race. The indexes indicate that whatever
time for women will be statistically significant, while those changes there were were in the same direction and similar in
for men will not. And in comparisons by gender over the sammagnitude for most items, even at the subcomponent level.
period, the larger variance in shares for men means that theThe fact that black families spend larger shares than white
difference in shares by gender must also be large to be statisd other families for meat products is interesting when taken
tically significant. These facts suggest that in both 1980 anid conjunction with therks resultst” Meal preparers in black
1992, the average single person, regardless of gender, fémilies are more likely than meal preparers in white families
lowed certain dietary habits, but that single men were mor® respond that their saturated fat intake should be lower (48
likely than single women to deviate from those habits. percent, compared with 43 percent), and the same holds true
Nevertheless, there are some interesting differences far cholesterol intake (48 percent, compared with 40 percent).
share indexes when single men and women are comparddhis may indicate that at least the meal preparers are aware of
Both sexes exhibit a decrease in purchases of meat, poulttlye problem, even if habits are hard to break.
fish, and eggs, but the share index for women (0.84) is 10
points lower than for men (0.94). This difference is due "I.ogistic regression results
part to the fact that women cut back on all meat purchases,
while men increased their consumption of poultry and otheEven when accompanied by the share index, share analysis
meats. The index for fruits and vegetables is the same for batlees not give a complete picture of changes in food consump-
sexes (0.82), but men cut back less on fresh fruits and mdien patterns. Changes in one segment of a group can affect
on fresh vegetables, while women did just the opposite. Simihe average share, even though not all members of that group
larly, women increased their purchases of sugar and sweetse changing their patterns. For example, suppose thatin 1980,
while leaving their consumption of fats and oils unchangedamilies whose reference person is under age 35 ate mostly
whereas men decreased their purchases of sugar and sweetsit and a few vegetables at every meal, while single persons
and increased their consumption of fats and oils. under age 35 ate only meat and no vegetables. Suppose fur-
The pHks does not break out data by family size, but itther that in 1992, families under age 35 ate less meat and
does have data comparing the knowledge and attitudes of matere vegetables, while singles under age 35 continued to eat
and female meal planners. Some differences in these tvamly meat. Then, in the absence of price changes, the share
groups’ perceptions of diet are worth noting. for consumers under age 35 should rise for vegetables and
The percentage of women (55 percent) who believe thdall for meat. Yet in this example, only families, and not single
their diets should be lower in fat is slightly larger than thepersons, reap the benefits of the inclusion of more vegetables
percentage of men (51 percent) who believe simifdrly. in their dietLogistic regressioporlogit,*® is used to estimate
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the probability that a particular family will purchase a certairvegetables every week, and in 1992, it purchased a large
type of food, given the family’s characteristics. If such aramount of vegetables every week, the probability of purchas-
analysis were performed on a group of data described in tleg vegetables does not change, even though the quantity pur-
current example, the results would likely predict a highechased does. Still, logit analysis offers some insight into food-
probability of purchasing vegetables for families whose refpurchasing patterns. The way the data are collected, an in-
erence person is under age 35 and no change in probabiliyease in the probability of purchasing suggests that more
for single persons. Whether the predicted probability of famifamilies are reporting purchases of the food and is thus a good
lies purchasing vegetables woalctuallyincrease is an open indicator of whether consumption is increasing due to an in-
question. The reason is that it does not matter how muchcaease in the number of families that purchase the food, rather
family purchases: all positive expenditures on vegetables atigan an increase in the number of purchases by families that
recorded as a “yes,” the family purchased vegetables, on th&eady consume the food regularly.

survey. So if, in 1980, the family purchased a small amount of Because the logit procedure is a form of regression analy-

XM Food purchases and race of reference person, 1980 and 1992
Race of reference person, 1980 Race of reference person, 1992 Share index
Item : ) .
White and Black t-statistic White and Black t-statistic White and Black
other other other
Consumer units (thousands) ........ 76,163 9,026 88,754 11,328
Income before taxes! .............. . $18,601 $12,860 $34,486 $24,612
Average number of persons ......... 2.6 2.9 25 2.7
Age of reference person ............... 46.3 44.4 47.6 45.6
Number in consumer unit:
Persons under age 18 ............... 7 11 7 9
Earners ......ccocovceeiniicceiieeee 1.4 1.3 1.4 1.3
Average weekly expenditures for:
Food athome .........cccccovevvnenne. $33.81 $28.17 $22.75 $24.93
Cereal and bakery products .. 4.35 3.57 8.09 6.45
Meat, poultry, fish, and eggs .. 11.41 11.58 13.10 14.14
Dairy products ..........cccceeeen. 4.65 2.94 6.07 3.69
Fruits and vegetables . 5.03 4.07 8.39 7.05
Other food at home ............... 8.36 6.01 15.37 10.66
Share of food at home (percent):
Food athome .........ccccooviinnnnnne 100.0 100.0 100.0 100.0
Cereal and bakery products ... 12.9 12.7 .15 15.9 15.4 .56 1.06 1.04
Cereal and cereal products . 4.1 4.9 -1.29 5.4 6.1 -1.81 1.12 1.06
Bakery products ................. 8.8 7.8 1.25 10.5 29.2 1.99 1.03 1.02
Meat, poultry, fish, and eggs ... 33.7 241.1 -2.20 25.7 233.7 -5.26 .83 .89
Beef ..o 135 111 1.74 8.0 8.9 -1.49 .68 .92
Pork 7.0 210.9 -3.38 57 28.6 —4.59 .81 .78
Other meats . 4.6 5.0 —-.65 35 4.1 -.75 .83 .90
Poultry ............ . 4.2 7.8 —4.41 4.6 26.1 -3.49 1.21 .86
Fish and seafood " 2.8 23.8 -2.07 2.8 24.6 -3.70 .89 1.08
EQYS .o, 1.8 22.6 —2.98 1.0 21.3 —-3.08 .70 .63
Dairy products ..........cccceeueene 13.8 210.4 2.59 11.9 28.8 5.84 .94 .93
Fresh milk and cream 7.2 6.0 1.36 5.3 23.9 4.09 .84 74
Other dairy products 6.5 24.4 3.74 6.6 24.9 4.90 1.06 1.16
Fruits and vegetables ............. 14.9 14.4 .28 16.4 16.8 -39 .90 .95
Fresh fruits.............. . 4.4 3.8 1.17 4.9 4.9 -.07 .79 .92
Fresh vegetables . 43 4.2 .07 4.9 4.6 1.01 .88 .85
Processed fruits ......... . 35 3.7 -.47 3.8 4.0 —-.45 1.00 1.00
Processed vegetables ........ 2.8 2.8 .03 2.8 3.3 -1.44 1.00 1.18
Other food at home ................ 24.7 21.3 1.63 30.1 225.4 3.35 1.31 1.28
Sugar and other sweets ...... 35 3.7 —.26 4.0 3.5 1.95 1.20 1.00
Fats and oils .............. . 2.9 2.8 .35 2.8 2.8 -.01 1.03 1.06
Miscellaneous foods .. . 8.9 26.9 2.27 15.1 211.7 4.02 157 1.57
Nonalcoholic beverages...... 9.3 8.0 1.50 8.3 7.5 151 1.10 1.16
1 Complete income reporters only.
2 Difference in shares by race is statistically significant at the 95-percent confidence level.
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sis, several demographic characteristics can, in effect, be hefd1980 was 93.0 percent.) In 1992, the control group’s prob-
constant, and predictions can be made for specific familieability was down slightly (94.5 percent), but the probability
For example, the probability that a family in the middle-in-of the family whose reference person was under 35 making
come group whose reference person is 35 to 64 years old asuth purchases was virtually unchanged (92.7 percent). Pre-
black purchases fruits and vegetables can be predicted. Téenting the results in this manner facilitates comparisons
characteristics that might be examined in assessing this prazross time and demographic groups.

ability are family income, composition, and size; participa- The specification of the logit equation is

tion in the food stamp program; whether the family lives in an
urban area; the month in which the family participated in the
survey (because some food items, such as fresh fruits, maywbere
available only seasonally or, like poultry, may be purchased Y equals 1 if a purchase occurs and 0 otherwise;

more frequently at holiday time regardless of other character- a, b, andb are parameter estimates;

istics); and the age, race, and education of the reference perD g, is a dJummy variable, coded 1 for 1992 data and 0
son. The number of adults and children (that is, persons less for 1980 data; and

than 18 years old) are included separately as continuous vari-X is theith characteristic for each family (for

ables, while all other variables are binary. A variable for the example, age, income level, and so forth).

square of the number of children is also included to account .
for potential nonlinear relationships between the number dfSing the results of equation (1), tables 6 through 8 show the

children and the probability of purchasing a particular food?arious probabilities that the control family made a purchase
For example, if milk is deemed a good food for children, puPf a certain I§|nd in 1980 and 1992. These probabilities are
not so important for adults, then a family consisting of a hust@lculated with the formula
band and wife with one child is expected to have a much P = 1/{1 +exp[-1& +aD g, + SbX
higher probability of purchasing dairy products than a family + S[b D, XDI} (2)
of only a husband and wife. But a husband and wife with tw¥/N€re - _ .
children is not expected to have a substantially higher prob- P i the probability of the family’s purchasing a
ability of purchasing milk than a family with one child. given food; and _ .
By using these characteristics, a “standard” or “control” all other symbols are as in equation (1).

family can be described, ggainst which other families can ,bﬁqus, from table 6, the probability that a single man who oth-
compared. For example, if the effect of age on the prOb""b'“té(rwise fits into the control group purchased cereal and bakery

of purchasing is the characteristic to be isolated, one can Co'&'oducts in 1980 is calculated by adding the value of the in-
pare the control family with another family with identical char—tercept (2.5555), the parameter estimate for single men

acterist_igs except for age. In this way, the impact of age —1.3905), and the parameter estimate for the number of adults
probability can be more carefully measured. For these puj-

h | is defined famil n the family (0.1628); summing these factors (which yields
poses, the control group is defined as a family 1.3278); multiplying by negative 1 and exponentiating (that

is, taking exp[-1.3278]); adding 1 to the result (yielding

Y= a + a2D1992 + Sbixi + S(blegmxu)’ 1)

® consisting of a husband, wife, and one child; 1.2651); and taking the reciprocal of this value. After all these
¢ in the middle-income group; operationsP is estimated to be 0.7905, or about 79 percent.
® living in an urban area; If the family consists of a husband and wife only, then the
® not participating in the food stamp program; parameter estimate for married couples (-0.2679) is added
® participating in the Diary survey in the spring (April, May, instead of the value for single males, and the parameter esti-
or June); and mate for the number of adults is doubled, because there are
* whose reference person is 35 to 64 years old, not blaciyo adults present. Similarly, the addition of a cfiichanges
and never attended college. the equation, through the change in both the number of chil-

dren and the square of the number of children, and the family

The predicted probability for each characteristic is showtype variable must change accordingly; that is, if the family is
for 1980 and 1992 in tables 6 through 8. For example, tableid the control group, no family type parameter estimate is
shows that the probability that a family in the control groupadded; however, if the family consists of a single parent with
purchased cereal and bakery products in 1980 was 95.8 pehildren, the parameter estimate for single parents must be
cent. A family whose reference person was under 35, but wascluded, and the number of adults must be adjusted accord-
otherwise identical to the control family, was 2.8 percent lesimgly. In each case, the results presented in tables 6 through 8
likely to purchase cereal and bakery products that year. (Thate calculated with the composition of the family taken into
is, the probability of that family’s purchasing those products&ccount.
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Table 6. Probabilities of purchasing cereal and bakery products; beef, pork, and other meats; and poultry, all consumer
units, 1980 and 1992
Cereal and bakery products Beef, pork, and other meats Poultry
Predicted Predi Predicted
. Parameter = Parameter redicted Parameter ©
Characteristic estimate probability estimate probability estimate probability
(percent) (percent) (percent)
1980 1992 1980 1992 1980 1992 1980 1992 1980 1992 1980 1992
Control group .....c..ceeveeeennee. 3.1358 | —0.2949 95.8 94.5 2.0803 |-0.3940 88.9 84.4 |-0.1277 | —0.1660 46.8 42.7
Intercept® .......ccooviviiiiiiiienns 52.5555| -.5869 95.9 945 |°1.4871 |°-.8120 89.0 845 |°-.4477 | -.2877 47.1 43.0
Age (35to 64):
under 35 .....oooiiiiiiiee 5-.5463| °.2525 93.0 92.7 5-5176 5.1694 82.7 79.2 5-.3302 51916 38.7 39.4
65 and older 5.3762| -.0603 97.1 95.9 52578 | —.1550 91.2 85.7 51924 | -.1582 51.6 435
Income (middle tercile):
Lowest tercile ...........cee..e. 5-.2675| -.0369 94.6 92.7 5-.2730 52109 85.9 83.5 —.0901 .1706 44.6 44.7
Highest tercile .... . | 5-.2426| .2076 94.8 94.3 .0598 | —-.0887 89.5 84.0 —-.0631 .1464 45.2 44.8
Incomplete reporter .......... 5-.4870| °.4236 93.4 94.1 5-.3645 52788 84.8 83.2 .0027 51883 46.9 47.4
Family composition
(husband and wife
with children):2
Singleman .......cccceveeens 5-1.3905| °5.6076 79.0 81.7 5-.9977 58323 67.1 70.0 5-.6555 .0483 27.0 23.6
Single woman .................. 1446 | .0938 81.3 85.0 .0546 | °-.3041 68.3 64.6 1811 | -.1004 30.7 25.1
Husband and wife only —.2679 .0871 93.2 91.8 —.2090 2322 84.8 79.8 —-.1152 .0278 41.5 38.0
Single parent 5-.4383 .2058 92.7 90.9 5-.3476 .1052 81.9 75.1 -.1725 .0561 39.9 36.0
Other family 5-.4942| -.0825 93.3 90.6 |°-.3335 .1535 85.2 81.9 .0057 | -.1751 47.0 38.6
Family size
(two adults, one child):
Number of adults® ............ 1628 | .1478 96.4 95.9 5.2221 1171 90.9 88.3 5.1096 .0567 495 46.8
Number of children® ......... 52807 | -.0138 96.6 95.5 5.1875 51930 89.6 87.3 51194 | -.0081 48.4 45.3
Square of number
of children —-.0260| .0102 .. |°-.0385 | -.0092 —-.0186 .0164
Race (white and other):
Black .......ccooeeiieiiieiiiene —.1586 .1382 95.2 94.4 .0323 .0572 89.2 85.5 5.6868 | °-.2538 63.6 53.5
Education (no college):
Some college —-.0700| -.1941 95.5 92.9 5-2097 | -.1445 86.7 79.1 5-.1390 .0238 43.4 39.9
College graduate —-.0241| -.1378 95.7 93.6 -.1382 |°-.3193 87.5 77.4 .0353 | —.0890 47.7 41.4
Degree of urbanization:
RuUral .....ccoooeeiienieiccs .2018 .0488 96.6 95.7 —.0686 .0316 88.2 83.9 -.0877 | -.0697 44.6 38.9
Food stamp program:
Participates .............cocu..e. 2271 | —-.3786 96.7 93.6 .0071 .0068 89.0 84.6 .0699 | -.0272 48.6 43.8
Month surveyed:
January, February,
orMarch .....cccceeviiinne .0523| -.0068 96.0 94.7 |5-.1660 1728 87.2 84.5 —-.0667 .1590 45.2 45.0
July, August, or
September 1572 | -.1503 96.4 94.5 .0081 .0217 89.0 84.8 —.0306 .1750 46.1 46.3
October, November,
or December ................. -.1070 1321 95.4 94.6 5-.1877 .0886 86.9 83.0 —.0952 .1530 44.5 44.1
*Predicted probability is calculated for an increase of 0.01 in the intercept. 4 Predicted probability is calculated for a husband and wife with two children,
2 Predicted probability is calculated with family size taken into account. For bﬁ'tlz of er‘om ?fre uncri]er 18 years} Or:d' Becguse;hﬁ_;gcreasr]e in the m;]mber of
example, a single-person consumer unit consists of one adult and no children. children also affects the square of the number of children, the entire change is
A single-parent consumer unit consists of one adult and one child. included in the value listed for the number of children.
3 Predicted probability is calculated for a husband and wife with two chil- 5 Parameter estimate is statistically significant at the 95-percent confidence
dren, one of whom is at least 18 years old. level.

Calculating results for 1992 is slightly more complicatedperson and 1 if the consumer unit consists of a single person,
The parameter estimates for that year actually represent tisdncluded in each model. A separate dummy variable, coded
differencebetween the expected estimates for 1980 and 1990.if the consumer unit consists of more than one person or
Therefore, parameter estimates for 1992 must be addeddcsingle man and 1 if the consumer unit consists of a single
their 1980 counterparts before a probability for 1992 familiesvoman, is also included in each model. Under this specifica-
can be calculated. Further, calculations for single women réon, the parameter estimate for the first dummy variable rep-
quire an additional step, regardless of the year. A dummy variesents the estimated value for single men in 1980. The pa-
able, coded 0 if the consumer unit consists of more than omameter estimate for single women represents the difference
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between the expected estimates for single men and singkeneral results. For some food groups, such as cereals and
women in 1980. Therefore, if single women in 1980 are corbakery products, the predicted probabilities of purchasing
sidered, the parameter estimates for single men in 1980em change little over time. For others, such as eggs, the
(-=1.3905) and single women in 1980 (0.1446) must be addetiange is dramatic. But the common result seems to be that if
before calculating the probability of purchasing any food itemone demographic group experiences a change in a certain di-
If single women in 1992 are considered, the parameter estiection, most other groups do also, at least where parameter
mates for single men in 1980 and 1992 must be added to testimates are statistically significant.
parameter estimates for single women in 1980 and 1992 be-
fore calculating a probability. The control group Before examining changes by specific

The five major food groups examined in the previous sesegments of the population, changes in the control group's
tion are too restrictive for the present purpose in some cas@sobability of purchasing any item are described, to give a
For example, the category of meat, poultry, fish, and eggs cosense of how probabilities are changing for the “average” or
tains a mix of items that nutritionists would not consider to bétypical” family.
equal in health benefit. Poultry and many varieties of fish and The control group exhibits statistically significant de-
seafood are lower in fat than comparable servings of beef oreases in the probability of purchasing items from four food
pork. Eggs are high in saturated fat and cholesterol and ageoups: beef, pork, and other meats (5 percent); fish and sea-
consumed in different ways than other meat products. Thdgod (6 percent); eggs (14 percent); and dairy products (4
may be eaten for their own sake (for example, hard boiled @ercent). Changes in probability are not found to be statisti-
scrambled), as a major, visible ingredient in other foods (fazally significant for any other food groups.
instance, a spinach soufflé or quiche), or as a not-so-visible The foregoing groups contain foods that are high in satu-
ingredient in yet other foods (say, cakes or egg noodles). dated fat (dairy products), cholesterol (seafddd)r both
kept at the aggregate level, substitutions within the meat, poykggs; and beef, pork, and other meats).oHre shows that
try, fish, and eggs group would be missed. So if families werg4 percent of all main meal planners believe that their diets
eating less red meat and more poultry, it would appear thahould be lower in fat, and this may be one reason for the
the probability of purchasing meat, poultry, fish, and eggs hadecreased probabilities of purchasing the aforementioned
not changed much, even though the probability of purchasirfgods. When asked about saturated fat specifically, only 44
red meat had declined and the probability of purchasing poupercent of respondents to the survey think that their diet should
try had increased. For these reasons, the major food groups lower in this food component, compared with 48 percent
analyzed are cereal and bakery products; beef, pork, and othéro think that it is about right. Similarly, when asked about
meats; poultry; fish and seafood; eggs; dairy products; fruitsholesterol, only 41 percent think that their diet should have
and vegetables; fats and oils; and other foods (defined as otthess of it, compared with 53 percent who think that it is about
food at home minus fats and oils). right.st

Before logits are run, families that do not report purchases
of groceries (about 11 percent) are omitted from the samplége. For families whose reference person is under age 35,
This is done to avoid bias: if no one in the family buys grocemany statistically significant changes occurred from 1980
ies in the first place, then the probability that the family buyso 1992. Beef, pork, and other meats (4 percent), fish and
any specific food item is zero. Also omitted are families foiseafood (5 percent), and dairy products (3 percent) all exhib-
whom no Diary placement date could be found (less thani®d moderate decreases in the said family’s probability of
percent of the total sample). Placement dates are used to gerchasing therf’. The family’s probability of purchasing
termine the season in which the expenditures are made. poultry rose slightly (1 percent). These findings are consist-

Logistic regressions are not weighted to reflect the poplent with results of thexks which indicate that, of all meal
lation. Preliminary experiments show that weighting does nqireparers, those under age 39 are most likely to believe that
radically alter the probabilities derived from the parametetheir diet should be lower in fat (60 percent) and, specifically,
estimates, although it does substantially reduce the standaaturated fat (52 percent). The Department of Agriculture’s
errors associated with the estimates. All but two parameté¢ables show a decreasing relationship between age and per-
estimates are statistically significant at the 99-percent confeent of meal planners who believe that their diets should be
dence level when the weighted regression results are analyzigver in fats® For example, only 41 percent of those 60 years
Therefore, to err on the side of caution in finding statisticallyand older believed that their diet should be lower in total fat,
significant results, the regressions are not weighted. Tableadd just 34 percent believed that it should be lower in satu-
shows the characteristics of the average family included irated fat.
the sample for each year. The statistics in the table are One possible explanation for this trend is that, as consum-
unweighted. ers get older, they become more concerned about fat intake
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and so lower their consumption accordingly; thus, fewer oldéng fat (especially saturated fat) and cholesterol intaBat
consumers think that their diet should be lower in fats. Thlss explanation is not consistent with the logit result that fami-
finding is consistent withHks results which show an increasdies 65 and older were more likely to purchase beef, pork, and
ing relationship between the age of the meal planner and ditieer meats; poultry; eggs; dairy products; and fats and oils
percentage of the group that places a high importance on Ilthen were younger families in both years. However, the esti-

Table 7. Probabilities of purchasing fish and seafood; eggs; and dairy products, all consumer units, 1980 and 1992
Fish and seafood Eggs Dairy products
Predicted Predi Predicted
. Parameter = Parameter redicted Parameter e
Characteristic estimate probability estimate probability estimate probability
(percent) (percent) (percent)
1980 1992 1980 1992 1980 1992 1980 1992 1980 1992 1980 1992
Control group ........ccceveeveeene —-0.5714 | -0.2795 36.1 29.9 4102 |-0.5722 60.1 46.0 3.1674 | -0.6809 96.0 92.3
Intercept® .......ccoovviiiiiiiinns 5-.8459 | 5-.4739 36.3 30.1 .0904 |°-.9378 60.4 46.2 | °2.6929 | >-1.0167 | 96.0 92.4
Age (35 to 64):
under 35 .....ocoeiieiiiieen, 5-.2079 .0237 31.4 26.2 5-.3154 .1282 52.4 41.4 5-5215 5.3387 93.4 90.9
65 and older .................... 52040 | -.1020 40.9 321 52277 | —-.0944 65.4 49.3 5.3175 .0286 97.0 94.4
Income (middle tercile)
Lowest tercile .... 5-.1444 .1643 32.8 30.3 —.0482 .0102 59.0 45.0 5-.2691 .0126 94.8 90.3
Highest tercile ... .0763 | —-.0131 37.9 31.3 .0359 | -.0622 61.0 453 1795 -.1209 96.6 92.7
Incomplete reporter ......... —-.0709 .1407 345 31.4 | 5-1587 | ®°.2635 56.3 48.6 | °-.2399 5.2737 94.9 92.6
Family composition
(husband and wife
with children):2
Single man 5-5233 .0701 22.2 17.0 5-.7515 .2944 35.5 25.4 [5-1.3349 57175 80.8 78.6
Single woman .................. .0113 .0892 224 18.4 —-.0518 1732 34.3 27.8 5.1994 —-.0021 83.7 81.7
Husband and wife only .... | —.1500 .1180 31.7 27.2 —-.1094 .0951 52.6 39.9 —.2760 .2800 | 92.9 89.7
Single parent .........cccc... —-.1369 | -.1187 30.5 21.6 5-.2837 .2531 51.6 39.7 —.3580 4545 93.9 91.2
Other family ........ccccoeeens 5-.1652 | -.0152 324 26.3 —.0753 | —.0649 58.3 425 | °-.3944 .0569 94.1 89.6
Family size
(two adults, one child):
Number of adults® ............ 5.1130 .0715 38.7 33.9 .0621 | °.1645 61.6 51.6 .0805 .1601 96.3 93.9
Number of children* .0534 .0479 37.0 32.0 5.2263 .0335 63.3 50.4 5.3777 —-.0120 96.6 93.9
Square of number
of children ..................... —-.0049 .0035 .. | 5-.0307 .0031 . | °-.0642 .0276
Race (white and other):
Black .......cccoviiiiiieiiieen, 52511 | —-.0254 42.1 34.9 —.0032 .0821 60.0 47.9 5-.6210 —.0551 92.7 85.9
Education (no college):
Some college ... .0487 | -.0307 37.2 30.3 —-.0302 | -.0869 59.4 43.1 —.0644 —.1446 95.7 90.7
College graduate .. 5.2059 .0518 41.0 35.6 .0732 |5-.3388 61.9 395 .0360 —.1591 96.1 91.4
Degree of urbanization:
Rural......ccooevviiiiiin, 5-.3414 1737 28.6 265 | °-.2426 1732 54.2 44.2 -.0211 .1447 95.9 93.2
Food stamp program:
Participates ............c.cc.o... 1222 | -.1586 39.0 29.2 5.1889 .0712 64.5 52.5 1602 | 5-.4159 96.5 90.3
Month surveyed:
January, February,
or March ... 51879 | -.0827 40.5 322 .0838 | -.0213 62.1 475 -.0881 .2138 95.6 93.2
July, August,
or September ................. —.0061 .0033 36.0 29.9 .0512 .0199 61.3 47.7 .0052 1469 96.0 93.3
October, November,
or December.................. 5-.1325 .1047 33.1 29.3 .0836 .0505 62.1 49.3 -.1157 .0646 95.5 91.9
Predicted probability is calculated for an increase of 0.01 in the intercept. 4 Predicted probability is calculated for a husband and wife with two children,
2 Predicted probability is calculated with family size taken into account. For both of whom are under 18 years old. Because the increase in the number of
ap Y } mily L children also affects the square of the number of children, the entire change is
example, a single-person consumer unit consists of one adult and no children. included in the value listed for the number of children
A single-parent consumer unit consists of one adult and one child. ’
3 Predicted probability is calculated for a husband and wife with two children, 5 Parameter estimate is statistically significant at the 95-percent confidence
one of whom is at least 18 years old. level.
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mated probabilities of purchasing these foods for familiesdhase cereal and bakery products than were control group
the 65-and-older age category at least were lower in 1992 tfemilies, at least in 1980. They were also less likely to pur-
they were in 1986 chase fish and seafood (by 3 percent), dairy products (1 per-
Eggs are particularly interesting to study. Older familiesent), fruits and vegetables (2 percent), fats and oils (8 per-
showed a large decrease (16 percent) in the probability of prent), and other foods (1 percent) than the control group was
chasing eggs, while younger families exhibited a smaller, but1980. However, only for beef, pork, and other meats was
still notable, decrease (11 percent) over the 2 survey ye#usir probability statistically significantly lower than the con-
However, older families were more likely to purchase egy®l group’s in both 1980 (3 percent) and 1992 (1 percent).
regardless of the year (65 percent in 1980 and 49 percerittiepHks results show a smaller spread across income groups
1992) than either the control group (60 percent and #6concerns about fat and cholesterol intake than they do for
percent) or younger families (52 percent and 41 percent). Tage group$’ so it is not surprising that there is very little dif-
difference may reflect the difficulty of breaking lifelong habference in probabilities of purchasing among income groups.
its. Overwhelming majorities of main meal planners are aw&amilarly, the spread across income groups in the percentage
of the relationships between fat and cholesterol intakes arfagach group that thinks its fiber intake is about right (2 per-
health problem& For example, regardless of age, more thaent) is much less than that for age groups (24 peréent).
three-fourths of respondents had heard that fat intake is
related to health problems. More than 6 out of 10 had he&dnder. For the most part, probabilities of purchasing food
that saturated fat intake, in particular, is related to health pralo- not differ significantly by gender. Further, single women
lems. Similarly, 7 out of 8 of those under 60 (and nearly ée not have many coefficients that are statistically significant.
many at least age 60) responded that they were aware &i fact, the only statistically significant difference they exhibit
relationship between health problems and cholesterol. Wherfor purchasing beef, pork, and other meats. Single men
asked specifically which health problem they had heard abshbwed a statistically significant increase in the probability of
being related to fat or cholesterol intakes, once again, lapechasing these foods, from 67 percent in 1980 to 70 percent
majorities mentioned heart disease. But the older family meim-1992. By contrast, single women exhibited a decrease from
bers grew up when eggs were considered a quintessential @&percent to 65 percent. Single women were more likely to
of any healthful breakfast, while the younger family membepsirchase fats and oils in 1980 than single men were (the pre-
grew up hearing about the relationship of cholesterol to hedidted probabilities were 36 percent and 29 percent, respec-
disease. So, if the younger families are raising their childrévely), and neither group showed a statistically significant de-
to be concerned about egg consumption, the relationshipcafase from these percentages in 1992.0Fke shows that
egg consumption to age will probably continue; that is, alomen are slightly more concerned about fat intake than are
families will decrease consumption, but older families withen*For example, 55 percent of female meal preparers be-
continue to purchase eggs more frequently than younger faligive that their diet should be lower in total fat, compared with
lies, with the gap between older and younger families contirb2 percent of male meal preparers. Similarly, 42 percent of
ing to shrink. (The difference in the probability of purchasinigmale preparers believe that their intake of cholesterol should
eggs between older and younger families was 13 percenbénreduced, compared with 39 percent of male preparers.
1980, but only 8 percent in 1992.) Slightly more than half of each group think that their intake is
One bright spot for older consumers is that they haveahout right, but still, a larger percentage of female preparers
higher probability of purchasing fruits and vegetables th#i3 percent) than male preparers (51 percent) agrees with that
younger consumers have. In 1980, the predicted probabiktatement.
of older consumers purchasing food from this group (94 per-Other differences within and across time are worth noting.
cent) was 4 percentage points higher than that of the conkot example, single women had a higher probability of pur-
group and 11 percentage points higher than that of the undbasing dairy products in 1980, although both single women
35 group. There is no indication that the predicted probab#dird single men had lower probabilities in 1992. (Only the
ties changed from 1980 to 1992 for any age group. men’s decline, however, was statistically significantly.) Far
more women (41 percent) than men (25 percent) believe that
Income Relations are less strong by income group than their diets need more calcidthand this belief may be a fac-
age group. Middle- and high-income families appear to hata in explaining the difference.
similar probabilities. For no food group is the high-income Also, single men appear to have a substantially lower prob-
parameter estimate statistically significant, regardless of yeaility of purchasing fruits and vegetables than single women
But for some food items, low-income families had signiflhave, regardless of the year. (The parameter estimates for
cantly different probabilities from other income groups. Lowsingle men and women were statistically significant in 1980,
income families were slightly less likely (by 1 percent) to pubut not in 1992. This finding indicates that single men and
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Table 8. Probabilities of purchasing fruits and vegetables; fats and oils; and other foods, all consumer units, 1980 and 1992
Fruits and vegetables Fats and oils Other foods
Predicted Predi Predicted
Parameter = Parameter redicted Parameter =
Characteristic estimate probability estimate probability estimate probability
(percent) (percent) (percent)
1980 1992 1980 1992 1980 1992 1980 1992 1980 1992 1980 1992
Control group .........eeeveeeennee. 2.1767 0.0546 89.8 90.3 0.2866 |—-0.0652 57.1 55.5 2.5529 | 0.4246 92.8 95.2
Intercept® ......ooovveeiriiieee 51.4008 .1546 89.9 90.4 —.2612 .1620 57.4 55.8 51.7735 .3610 92.8 95.2
Age (35to 64):
under 35 .....oocoiiiiiieeee 5-.5749 1145 83.2 85.5 5-.3041 | -.0947 49.6 45.6 5-.1627 1397 91.6 95.0
65 and older 5.5780 1751 94.0 95.2 52651 | —.1133 63.5 59.2 -.1022 .2504 92.1 95.8
Income (middle tercile):
Lowest tercile .... .0413 87.4 88.4 5-.2019 .1087 52.1 53.2 —.0340 | 5-.2761 92.5 93.5
Highest tercile ... . . 1232 90.9 92.3 .0144 | -.0075 57.5 55.7 1174 | -.1838 93.5 94.8
Incomplete reporter .......... 5-.2616 .1655 87.2 89.4 5-.2136 .1559 51.8 54.1 5-5344 .0974 88.3 92.7
Family composition
(husband and wife
with children):2
Singleman ........cccceveeenn 5-.7800 .0827 71.6 75.1 5-.8205 .0995 29.3 32.2 5-.7289 .1805 79.0 86.0
Single woman ... 5.5454 .0349 81.3 84.3 5.3145 | -.0782 36.2 375 .1090 1779 80.8 89.1
Husband and wife only ..... .0223 | -.0233 88.4 88.5 —.1349 5.2906 50.2 55.1 5-.3119 .2528 88.3 92.6
Single parent .. | =0221 | -.1153 86.4 86.4 5-.3719 .0480 42.9 45.6 -.3273 1244 87.5 92.7
Other family ..........ccccoeee. -.1069 | -.0920 88.8 88.4 | °-.2279 .0715 51.5 51.6 | 5-5403 | °.4517 88.2 94.7
Family size
(two adults, one child):
Number of adults® . .| %3027 | -.0580 92.3 92.2 52019 | 5-.1280 62.0 57.3 52812 | -.0529 94.4 96.1
Number of children* .......... 5.1906 .0081 90.9 91.6 5.1566 .0403 60.0 58.6 5.2465 .1998 93.8 96.2
Square of number
of children ...........ccceeees —-.0201 .0079 -.0126 | -.0115 —.0295 | -.0304
Race (white and other):
Black .......cceveiiiiiiiiiiiens 5-.1822 .1956 88.0 90.4 5-.2168 .1464 51.7 53.8 5-.4001 | -.0614 89.6 92.5
Education (no college):
Some college .0933 | 5-.2226 90.6 89.1 .0093 | °-.2030 57.3 50.7 1561 | -.1286 93.8 95.3
College graduate .. 53670 | —.1054 92.7 92.4 .0271 | 5-.1678 57.8 52.0 .1000 .0247 93.4 95.7
Degree of urbanization:
Rural ......cccooeviiiiiiiiiees 5-.2467 5.2872 87.3 90.7 51941 | -.0620 61.8 58.7 —.0436 53348 92.5 96.3
Food stamp program:
Participates ...........c.cooee 5-.2500 .0129 87.3 88.0 —-.1209 .0281 54.1 53.2 -.0722 | -.0040 92.3 94.8
Month surveyed:
January, February,
or March ........ccccoeeevnnnnne —.0445 | -.0015 89.4 89.9 52225 |5-.2519 62.5 54.8 1290 | -.1662 93.6 95.0
July, August,
or September ..........c...... .1069 | —.0444 90.8 90.8 51400 | -.0899 60.5 56.7 51906 | °-.3147 94.0 94.5
October, November,
or December ..........cc..... —.0803 | —-.0775 89.1 88.8 .0382 .0322 58.0 57.2 1640 | —.2192 93.8 94.9
*Predicted probability is calculated for an increase of 0.01 in the intercept. ¢ Predicted probability is calculated for a husband and wife with two chil-
2 Predicted probability is calculated with family size taken into account. For sren,fbor:hldof wholm ar?f ur;d«;r]ls years oltf:l.tEecausg theflncl:_?dase |nﬂt1he ”“t!“'
example, a single-person consumer unit consists of one adult and no children. ﬁr or chiic relnaalzq at:c S | e ?qtuzrf Oth e nurg erfo hqldl ren, the entire
A single-parent consumer unit consists of one adult and one child. change Is included in the value fisted for the number ot children.
3 Predicted probability is calculated for a hushand and wife with two children, 5 Parameter estimate is statistically significant at the 95-percent confidence
one of whom is at least 18 years old. level.

women had different probabilities of purchasing fruits amdficant, regardless of gender.) In 1980, the probability of
vegetables in 1980, but that single men cannot be said witrsangle men purchasing fruits and vegetables was 72 percent,
acceptable degree of statistical confidence to have had a ciimpared with 81 percent for single women. In 1992, the fig-
ferent probability of purchasing the same than single womeres were 74 percent and 85 percent, respectively. So, although
had in 1992. Further, the change over time in the probability1992, single men appear to have purchased fruits and veg-
of singles purchasing fruits and vegetables is statistically sejables more frequently than they did in 1980, they still ap-
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pear not to have caught up to the frequency with which sing¥éh one child. With families, there are more members to be
women purchased items from this food group in 1980. Evsatisfied, and the more members present, the more likely is the
so0, about 54 percent of male meal preparers and 55 perceprolbability of purchasing different items, for two reasons: first,
female meal preparers believe that they are getting adeqdateailies may consume certain foods more quickly than singles
fiber. About the same amount of men (38 percent) and wonuk) so that they need to replace these foods more frequently;
(39 percent) believe that they should consume more®ibeand second, more family members means more tastes for the
By contrast, women are more likely to believe that they ashopper to satisfy.
consuming adequate amounts of vitamin C (62 percent) tharBut how much does the addition of a child to a family
men are (57 percent). However, about one-third of each grailgange the probabilities, compared with an adult? For some
believe that their diet should be higher in vitamin C. (Approxgoods, the answer is “not much.” For example, the probability
mately 9 percent of men either did not know whether their dadt purchasing cereal and bakery products was about 93 per-
was adequate in vitamin C, did not answer the question,cent for the single-parent family in 1980, compared with 96
thought that their intake of vitamin C should be lower, conpercent for the control group. Adding one child to a control
pared with 4 percent of women.) group family raises the probability to 97 percent. But if an
adult instead of a child is added to the control group family,
Race There do not appear to be any changes across timthiere is no statistically significant difference produced by the
the probability of purchasing food that can be linked to racddition. Further, there is no evidence to support a change in
Only poultry has a statistically significant coefficient for racéhese patterns for 1992.
in 1992. Therefore, except for poultry, black families’ prob- For other expenditures, the differences are more noticeable.
abilities of purchasing food in 1992 were not statistically di-or instance, married couples with no children show a smaller
tinguishable from those of white and other families in that yedecrease (4 percent) than the control group does in the prob-
However, black families were more likely to purchase fish amdbility of purchasing fish and seafood, while other families
seafood, and less likely to purchase dairy products, fruits afabw a decrease similar to that of the control group. Single
vegetables, fats and oils, and other foods, than the conpatents show a larger decline (9 percent). Married couples with
group was, at least in 1980. no children and single parents have a smaller probability of
Although this relationship leads to no discernible pattepurchasing fish and seafood than the control group has in both
by race, there are clear differences in nutritional attitudes 1§80 and 1992. For other families, the probability is about the
race. For example, about 8 percent more black meal prepasarse as that of the control group in 1980, but is smaller than
believe that their diet should be lower in fat and cholestetbk probability of the control group in 1992.
than do white meal preparéisAlso, more black meal
preparers (44 percent) than white meal preparers (39 perc@it)er characteristics Most of the other characteristics
believe that their diet should be higher in fiber. Howeveagsted (degree of urbanization, participation in the food stamp
blacks are less likely to be aware of the relationship betwg@ngram, and month surveyed) show few statistically signifi-
health problems and certain foods. For example, 68 percentafit parameter estimates and no real discernible patterns.
black meal preparers associated fat intake with health prélowever, one characteristic warrants a brief mention: educa-
lems, compared with 80 percent of white meal preparers; diwh. It seems reasonable to assume that, the more educated a
54 percent of black meal preparers hamed heart disease gseason is, the more exposure the person has had to issues in-
illness related to fat intake, compared with 67 percent of whitelving health and nutrition. Therefore, one could expect to
meal preparer®. Similarly, 6 out of 8 black meal preparerobserve some differences in expenditure patterns for persons
had heard of links between cholesterol and health problemith different levels of education. Indeed, some such differ-
compared with 7 out of 8 white meal prepafér€learly, the ences are observed in the logit results. For example, the prob-
link between knowledge of nutrition and expenditures by raability of purchasing beef, pork, and other meats decreases
warrants further investigation. substantially—about 10 percentage points—for college gradu-
ates from 1980 to 1992.Families whose reference person is
Family size and composition Although thepHks does not a college graduate also show declines in the probability of pur-
provide information on the size of the meal preparer’s famithasing eggs and fats and oils. Once againpike results
or the meal preparer’s marital status, it is nonetheless intershbw that meal preparers with at least some college are more
ing to examine expenditures for families of differing size arikely to believe that their diets should be lower in total fat
composition. (including saturated fat) than meal preparers with less educa-
Single persons have smaller probabilities of purchasitign believe’® Those with at least some college are also much
specific goods than the control group has. This is to be exere aware of relationships between the intake of certain nu-
pected, because the control group consists of married couplients and health problerfisFor example, 86 percent of those
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with some college are aware of links between total fat intafge s

Characteristics of families included in logistic

and health problems, compared with 73 percent of those whose regressions
last grade attended was any of grades 9 through 12 and|67  yqyigple 1980 1992
percent of those whose last grade attended was grade 8-er
lower. Similarly, more than 9 out of 10 meal preparers wit Number
SamPle ..o 9,055 10,186

some college were aware of the relationship between choles-
terol intake and health problems, compared with 8 out of 10 AQUIS - L9 19

) ) ] ersons less than age 18 ..... .8 .8
whose highest grade attended was high school and 7 out of 10

. Percent
whose highest grade attended was grade 8 or lower. A
ge:
under35 ..o 33.6 28.0
65 and older ..........ccceevueennen. 19.3 20.7

Income elasticities

Income group:

R : e s Lowincome ..........ccoceovvuennnne 27.6 23.9
On_e important economic measure is income elasticity. In this ighincome " 572 %0.4
article, income elasticity is used to show by what percent ex- Incomplete reporters ............ 18.1 19.9

penditures for a selected food group are expected to incregaSgae of family:

; _ ; TR ; i Single man ..... . 9.9 10.0
given a 1-percent increase in income. An increase in inco Single woman

elasticity over time indicates that it takes less of an increaselin Husband and wife only ....... 217 219

; B : : B Single parent........c..ccceveenee. 5.0 6.1
income to mduce a purchase of a particular item thqn it did Other family ... 128 163
before. Also important, but not estimated here, are price ela S ce:
ticities, which show the effect of a 1-percent increase in price Black ...........cccooooeeveecccrre. 11.7 9.7
on expenditures for a commodity. In addition, price elastici-education:
ties show whether goods are complements of, or substitutes Some college ...................... 21.2 23.3

. . College graduate................... 18.6 254
for, each other. (For example, if expenditures for coffee de- o

. . He ree of urbanization:

crease when tea prices fall, the goods are substitutes.) TN€ruyral ..o 125 106
reason price elasticities are not estimated in what follqws i80d stamp program:
that the Consumer Expenditure Survey lacks data on ffices. Participant ... 74 75

orMarch .....cccoeveniiiiienens 21.3 24.6

H A or September ..........c.ccc..... 23.0 21.3
sults. However, before regressions can be performed, seve ralomber’ Novermber

factors must be taken into account. O DECEMDET .....o.vvvveeren 34.3 32.1
First, if prices for selected food items change at a differenkeporting purchases of:
rate than incomes, changes in income elasticities will not be Cereal and bakery

. i . R Products .......ccoveeeiieniennen. 88.1 89.2
accurately measured. For instance, if prices rise faster than seef, pork,
incomes, it may appear that a given expenditure has increaedpiﬂfl’tr‘)’,‘ﬁf_r_Tfﬁff_::_-:::_"-"_‘_-_-_-_-_' a2 9
for the same level of income, yet the family may actually be Fishand seafood ................ 31.2 285
consuming less of the product. For this reason, both expendi- Egﬁ? o e o2
tures and incomes are adjusted for inflation before one per- Fruits and vegetable 83.9 86.8
forms a regression. To achieve these adjustments, each indi-Fsandois ... P o9

vidual expenditure is divided by the level of tive for that
item in the appropriate year, with the resulting “real” expendi-
tures aggregated to the food group level. Thus, 1980 expenfieme families would choose not to purchase some kinds of
tures for apples are divided by 0.921 before being addedftmds, even if they were available for very low prices or even
(real) expenditures for other fruits and vegetables. (The apthey were given away free of charge. Unfortunately, there is
pendix to this article has a complete listing of individual foodso way to identify whether families are true nonconsumers of
and the deflators for each year.) Income is divided by#he a certain food or whether they just did not happen to purchase
for all goods and services. By regressing real expendituresthie food during the survey’s 2-week reference period for some
real income (with base year 1982-84), a “real” Engel curveagher reason. If conventional ordinary least squares regres-
estimated. The estimated relationship between income asidns are run only on families with positive expenditures, bi-
expenditures is then used to calculate income elasticities. ases will result, because some “would-be” purchasers are
Second, a method of regression must be selected. Althoughown out with the “never” purchasers. Several methods are
all families buy food at home of some type at some time awailable to adjust for this problem. The method used in this
another, not all families buy each kind of food all the timearticle is the Heckman two-stage proced@na this method,
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a probit regression is run to estimate the probability thatveould be duplicativé? Also, only the most important sec-
family would purchase the food in question. Results of thisnd-stage results (that is, those dealing with the expenditure-
regression are manipulated to create a variable, called theimeome relationship) are shown in table™.0.
verse of Mill's ratio. The second stage is an ordinary least
squares regression of expenditures for those who made a pilre models. The probit model is identical to the logit model
chase on selected variables, including the inverse of Milldescribed earlier; the same dependent and independent vari-
ratio. One major advantage of the Heckman procedure owales are used in all cases. The second-stage model differs
its competitors (such as Tobit models) is that the variables camly slightly. First, instead of utilizing a dichotomous depend-
differ from the first to the second stage, making the Heckmamt variable, the second stage uses a continuous dependent
procedure much more flexible. Because the second stageasiable (that is, the actual level of expenditures for the food
performed using ordinary least squares, the coefficients agpup under study). Second, instead of using binary variables
directly interpretable; no adjustment is necessary before ue-represent income classes, a continuous income variable is
ing them in further analysis, as would be necessary with Tolgimployed (after being transformed as described above). With
models™ this variable, one can still estimate income elasticities for each
Third, once a model is selected, it is important to makecome group (low, middle, or high) by evaluating each elas-
sure that relevant coefficients are unbiased and efficient. Bieity using the mean income for each group. Additionally, the
cause income data are often found to be nonnormally distriiecond stage includes several interaction terms used to evalu-
uted, some correction for heteroskedasticity is in order. Aete whether income elasticities are different both across de-
cordingly, the income data in the second stage are subjectedgraphic groups and across time. The interactions are lim-
to a Box-Cox transformatiof,the standard formula for which ited to the most basic demographic differences, including age,

is gender (single male and single female), and race.
X()=(X"=1)1, Estimating income elasticity. The definition of income elas-
where ticity is the ratio of the percent change in quantity purchased
Xis the variable to be transformed (income before taxesto the percent change in income. (In this article, “real” ex-
this case) and penditure is used as a proxy for quantity purchased, as de-
| is a parameter obtained through estimation. scribed earlier.) Although income elasticities can be positive

or negative, in general, they are positive; therefore, goods with

However, as Box and Cox point out, the variable need only pesitive elasticities are often called “normal” goods. (Those
raised to the power ofif it is to be used in a regressiGnFor ~ with negative elasticities are often called “inferior” goods.)
convenience in interpreting results, this simplification is used@he larger the absolute value of the elasticity, the more re-
In these models, the value lof estimated by using a maxi- sponsive the good or service is to a change in income.
mum-likelihood technique described by Scott and Réjie, The formula for income elasticity is
found to be one-fourth. Therefore, in the second stage, in-
stead of regressing expenditures directly on income, expendi-h =Y/l x /Y,
tures are regressed on the fourth root of income. where

Eourth, not aI.I families prO\{lde information on €Ven ON€ gy s the rate of change of the expenditure with respect
major source of income. For this reason, the sample is limited = ;5 income:
tp complete income reporters F’ef"”s estimated and before | is the level of income at which elasticity is evaluated; and
first- or secopd-stage regressions are run. Because the focug is the level of the real expenditure at which elasticity is
of the analysis set forth in this article is contingent upon hav-  ,, o1,ated.
ing appropriate income values, omitting the incomplete re-

porters from the regression is presumably the best solution togo.5use a Box-Cox transformation is used on income be-

the problem. This omission eliminates the excess variatigfa the regression is carried out, the valu@g/{l is found
that would result from their inclusion; the only other squtior&S follows?® '

would be to greatly complicate the regression equation by y — 4 blo2s
adding appropriate main effects and interaction terms to con-
trol for this variation. Y/l = 0.2bl-0,
Finally, results from the probit stage are not shown. In gen-
eral, logit and probit regressions yield similar results. Becau3&e elasticity then becomes
the same variables are used in the probit stage and in the logit
regressions already described, providing both sets of estimated = 0.25bl>?1/Y.
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Simplifying yields tistically significant according to af-test, the difference in
h = (0.BbI°®)/Y, elasticities is considered to be statistically significant.)

Results. Table 10 shows the income elasticities derived frorbeneral observations. As expected, the individual food cat-
the second stage of the regression, plus other information. Tégories are income inelastic in each year; that is, a 1-percent
first two columns present real weekly expenditures in 198@crease in income yields an increase of less than 1 percentin
and 1992 for purchasers of the food item in each demograpkicpenditures for each individual food category. Even so, the
group. The next two columns show the percentage of eaftdod categories can be placed into three distinct groups: those
demographic group reporting an expenditure for the food itefar which elasticities increase over time for most groups (ce-
in question. For example, of the 2,655 consumer units in theal and bakery products, fish and seafood, and other food at
under-35 age group in 1980 who reported purchasing foodradme); those for which elasticities were positive in 1980 for
home, 2,214, or about 83 percent, included cereal and bakergst groups and do not change over time (beef, pork, and
products in their grocery baskets. The third set of colummsher meats; dairy products; and fruits and vegetables); and
shows real annual income (that is, income before taxes, those for which elasticities were statistically indistinguishable
vided by the Consumer Price Index for all goods and servicdsdm zero, regardless of the year (poultry, eggs, and fats and
in 1980 and 1992, by demographic group. The next set oils). Expenditures in the last group are called “perfectly in-
columns shows the estimated income parameters for eahstic,” indicating that quantities purchased do not change
group in each year. (For convenience, all interaction termsdth income. Expenditures in the other groups are called “ne-
have been added as appropriate before inserting them into ¢kssities,” because their elasticities are greater than zero, but
tables; see the section titled “Logistic regression resultdgss than unity. Those with elasticities less than zero are called
above, for more details.) “inferior,” because a negative elasticity means that expendi-
The income elasticities shown in the table require a bit moteresdecreases income increases. Although some predicted
explanation. According to the formula derived earlier, incomelasticities fit this category, they are not statistically distin-
elasticity is dependent on both the level of income and tlgaiishable from zero, as noted above. No “luxury” foods (those
level of expenditure in each year. If these have changed feith elasticities greater than unity) are found. In only one case
some reason, how can one be certain that differences in @ba decrease in elasticity found to be statistically significant:
served elasticities are due to changes in tastes or other facfons and vegetables purchased by families whose reference
influencing expenditures, and not just differences in incomeg®rson is older than 65. Even here, though, the change is just
To correct for this problem as much as possible, real expendarely significant at the 90-percent confidence level.
tures and real incomes are averaged for each group acros¥hose expenditures with increasing elasticities are espe-
time before using them in the income elasticity equations. bially interesting. The increasing elasticity indicates that the
that way, differences in elasticity are due solely to differencé&ngel curve has become steeper over time, which, in turn,
in the income parameter estimates. indicates that it took a smaller increase in income to induce a
As with the logit models, many parameters are based parchase of the good in 1992 than it did in 1980, at least for
interactions across characteristics as well as time and mustle demographic group under study. The best example of this
added appropriately before calculating elasticities. The pphenomenon is other food at home, which shows an increase
rameter estimates are accompanied by footnotes designaiimglasticity for almost every demographic group. As men-
their statistical significance. Parameter estimates are condlitned earlier, this is not surprising, due to the ever-changing
ered to be statistically significant on the basis of standardture of society. The category contains a substantial amount
t-test results. To say that an estimate is statistically signifif “convenience” foods, such as frozen foods and prepack-
cant means that it is significantly different from zero beforaged meals. Again, the rise of two-earner families, the prolif-
addition”” eration of a variety of frozen meals since 1980, and increased
Elasticities calculated from these parameter estimates angnership of microwave ovens undoubtedly contribute to the
analyzed for statistical significance in a different way. Thiancreased elasticity of frozen meals.
first part of the elasticity equati@fiy/1l) is calculated by add-
ing parameters appropriately, regardless of their statistical siyge For most food expenditures, elasticity varies little with
nificance. Elasticities in 1980 are considered to be statistige. For example, for cereal and bakery products, estimated
cally significantly different from zero if the sum of the 198Celasticities range only from 0.10 (for those under 35) to 0.14
parameter estimates does not differ significantly from zer@or those 65 and older) in 1980. In 1992, only the middle
according to afr-test. Elasticities in 1992 are analyzed to segroup (aged 35 to 64) shows a statistically significant increase
whether they are statistically significantly different from then elasticity, although the range of predicted elasticities is
1980 elasticities, rather than from zero. (That is, if the differ0.18 to 0.19.
ence between the estimated effects for 1980 and 1992 is staBut some differences are worth noting. A substantial gap
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i[RI Income elasticity estimates and related information, Heckman second-stage results, complete reporters only,

1980 and 1992

Real weekly Percent Real annual Parameter estimate Income
expenditures’ reporting? income 1= (P2) elasticity?
Characteristic
1980 1992 1980 1992 1980 1992 1980 1992 1980 1992
Cereal and bakery products
Age of reference person:
Under 35 .. $5.81 $5.83 83.4 85.5 $21,466 $22,883 40.186 50.341 40.10 0.18
35t064.... 7.77 7.46 91.8 90.6 28,251 32,508 5.277 5.423 512 418
65 and older ... 5.02 5.67 90.3 90.0 11,583 16,167 5.284 5.369 5.14 19
Income group:
4.80 5.06 83.7 84.9 6,709 7,161 5.277 5423 5.13 4.20
6.57 5.98 90.1 89.8 18,961 18,684 5.277 5.423 5.13 4.20
8.26 8.37 91.7 91.6 41,481 47,586 5.277 5.423 512 418
3.33 3.59 73.3 77.6 13,309 17,964 .068 5.277 .05 22
3.24 3.77 78.0 82.7 8,820 12,633 .065 5.308 .05 .22
Black 5.69 5.67 87.6 87.3 15,380 19,097 .086 -.014 .04 -.01
White or other .... 6.71 6.72 88.6 89.2 23,835 27,113 5.277 5.423 513 4.20
Beef, pork, and other meats
Age of reference person:
Under 35 11.98 9.39 66.7 67.4 22,756 22,729 4.582 .087 417 .02
35t064....... 15.82 11.37 81.5 76.1 28,751 32,438 5571 .236 5.14 .06
65 and older ... 10.10 9.03 77.3 73.3 12,013 15,979 5.969 409 5.28 12
Income group:
9.27 8.86 66.4 69.1 6,884 7,294 5571 .236 514 .06
13.94 10.14 77.0 73.3 19,098 18,750 5571 .236 514 .06
16.58 11.63 83.0 75.9 41,527 47,096 5571 .236 5.15 .06
6.93 6.25 53.4 60.7 14,811 17,343 .289 481 A2 21
6.01 5.96 58.3 57.7 9,011 12,075 —-.036 205 -.02 .09
13.48 12.08 75.1 74.9 15,993 18,966 483 .200 A1 .04
White or other .... 13.54 10.16 75.5 72.8 24,740 27,182 5571 .236 5.15 .06
Poultry
Age of reference person:
Under 35 ..... 4.58 4.59 324 36.2 22,113 24,321 .103 .043 07 .03
5.22 5.57 42.4 41.6 28,622 33,127 .033 5.090 02 .06
3.76 4.54 40.5 37.7 11,424 17,620 .182 —.006 12 .00
LOW i 4.05 4.45 35.3 36.3 6,827 7,206 .033 5.090 02 .05
i 4.72 4.75 39.1 374 19,053 18,806 .033 6.090 02 .06
5.37 5.82 411 43.3 41,707 48,429 .033 £.090 02 .06
3.31 4.40 234 245 13,575 23,082 -.017 5.283 -.01 21
3.26 3.54 29.1 27.7 8,743 11,843 .012 4277 .01 21
Black 5.07 5.02 51.3 50.3 15,872 19,385 —-.148 .053 -.08 .03
White or other .... 4.68 5.11 36.3 38.1 24,844 28,795 .033 £.090 .02 .06
Fish and seafood
Age of reference person:
Under 35 .. 3.56 3.38 27.2 25.0 22,382 24,148 .065 4.238 .06 21
4.65 4.35 34.6 30.3 30,483 36,498 114 5.439 .09 433
3.56 3.67 30.9 27.2 12,851 16,932 5.474 6.394 6.36 .30
3.09 3.18 26.0 240 6,937 7,226 114 5.439 .08 432
4.12 3.40 31.1 26.7 19,554 18,793 114 5.439 .09 434
4.83 4.84 36.8 32.7 41,842 50,138 114 5.439 .09 433
3.93 3.10 20.3 18.1 15,126 21,060 .268 5.476 22 .39
2.86 2.72 21.8 19.9 8,839 12,823 —.031 ©.340 -.03 31
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IR Continued—Income elasticity estimates and related information, Heckman second-stage results, complete
reporters only, 1980 and 1992
Real weekly Percent Real annual Parameter estimate Income
expenditures’ reporting? income = (P25) elasticity?
Characteristic
1980 1992 1980 1992 1980 1992 1980 1992 1980 1992
Race of reference person:
Black..... 4.28 441 35.9 314 16,610 21,117 .041 4.336 .03 .23
White or other 4.09 3.91 30.7 27.8 26,041 30,330 114 5.439 .09 436
Eggs
Age of reference person:
Under 35 1.51 1.26 45.7 36.0 23,014 22,627 —.040 .004 -.09 .01
35t064.... 1.78 1.47 56.0 41.9 29,060 31,280 .001 .040 .00 .08
65 and older ... 1.47 141 50.3 38.6 12,474 16,816 -.014 -.013 -.03 -.02
Income group:
1.55 1.40 447 36.6 6,930 7,272 .001 .040 .00 .06
1.61 1.36 51.3 39.6 19,159 18,744 .001 .040 .00 .08
1.73 1.44 57.8 41.6 41,966 45,668 .001 .040 .00 .09
Man 1.18 1.10 32.6 23.9 14,244 17,780 —-.001 .030 .00 .07
1.14 1.46 34.3 27.2 8,986 11,855 .064 116 12 .23
Race of reference person:
Black ....ccooviereeiiiinn, 1.89 1.41 52.6 43.2 16,116 19,059 -.010 —.006 -.02 -.01
White or other ................. 1.60 1.40 51.1 39.1 25,254 26,845 .001 .040 .00 .08
Dairy products
Age of reference person:
Under 35 5.95 5.34 83.8 84.1 21,792 23,429 5.250 5.167 514 .09
35t064.... 7.35 6.57 91.5 88.1 28,587 32,820 5.264 5.166 513 .08
65 and older ... 4.65 4.71 88.6 87.2 11,674 16,109 5.255 6.149 5.15 .09
Income group:
458 4.58 81.8 81.6 6,719 7,253 5.264 5.166 513 .08
Middle 6.23 5.58 89.2 87.4 18,983 18,728 5.264 5.166 5.13 .08
High 8.10 6.97 93.8 90.3 41,562 47,794 5.264 5.166 513 .08
Single person:
3.50 3.61 71.4 74.1 13,968 18,859 .142 116 11 .09
3.27 3.43 77.1 78.8 8,963 12,963 155 150 12 A1
Black 4.54 4.25 81.0 78.9 15,677 19,085 .040 —-.052 .03 -.03
White or other . 6.60 5.99 89.2 87.6 24,074 27,379 5.264 5.166 513 .08
Fruits and vegetables
Age of reference person:
Under 35 7.11 6.28 76.7 79.9 22,076 23,653 5317 4367 515 17
35t064.... 9.17 7.89 87.8 88.6 28,885 33,052 5.379 5.353 5.15 14
65 and older ... 6.91 6.54 88.8 92.2 11,819 16,113 5.467 4219 5.19 ©.09
Income group:
6.13 5.76 78.0 82.3 6,731 7,214 5.379 5.353 5.15 14
7.89 6.56 84.4 86.2 19,036 18,761 5.379 5.353 5.15 14
9.91 8.71 89.7 91.0 41,940 47,961 5.379 5.353 515 .14
Man ..o 5.18 4.47 63.9 72.2 14,924 19,205 4301 4.288 418 17
Wwoman ........cceeeieeennnnn. 5.19 4.53 77.8 84.1 8,964 13,024 .215 6.226 A1 12
Race of reference person:
Black 7.38 6.60 80.3 85.6 15,891 19,343 5.326 .148 513 .06
White or other ................. 8.15 7.22 84.5 86.9 24,304 27,548 5.379 5.353 516 .15
Fats and oils
Age of reference person:
Under 35.... 2.38 2.53 41.5 36.7 23,310 23,842 .007 117 .01 .15
35t064 ..... 2.78 2.81 54.2 49.8 29,817 32,812 .026 5.076 .03 .09
2.14 2.40 50.3 49.0 12,218 16,266 —-.056 .058 -.07 6.07
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IcJJCRMDN  Continued—Income elasticity estimates and related information, Heckman second-stage results, complete
reporters only, 1980 and 1992
Real weekly Percent Real annual Parameter estimate Income
expenditures’ reporting? income 1= (P2) elasticity?
Characteristic
1980 1992 1980 1992 1980 1992 1980 1992 1980 1992
Income group:
LOW i 2.23 2.36 39.6 40.3 6,897 7,334 .026 5.076 .03 .08
Middle . 251 2.62 50.5 46.2 19,229 18,807 026 5.076 .03 .09
High oo 2.75 2.87 56.7 50.0 41,631 46,715 .026 5.076 .03 .10
Single person:
Man ... 1.59 1.95 27.2 27.7 13,784 19,244 .040 .067 .06 A1
Woman ... 1.74 1.89 34.7 34.3 9,001 12,310 .056 .027 .08 .04
Race of reference person:
Black ... 2.49 8.05 41.9 41.9 15,777 19,190 -.016 .048 -.01 .03
White or other ................. 2.55 2.66 49.8 46.2 21,017 27,767 .026 5.076 .03 .09
Otherfoodathome
Age of reference person:
9.86 12.00 87.4 91.4 21,140 22,881 5.456 5767 513 621
12.22 14.49 91.2 92.3 28,480 32,588 5.356 5.894 5.09 522
7.96 9.59 84.9 90.4 11,717 16,160 .280 5.772 .09 424
7.38 8.90 84.1 88.1 6,656 7,117 5.356 5.894 5.10 525
10.91 11.86 89.1 92.6 18,974 18,779 5.356 5.894 .09 5.23
13.36 16.49 92.9 93.7 41,595 47,832 5.356 5.894 5.09 5.22
Single person:
6.00 7.16 79.3 83.9 13,953 18,264 5.141 5.630 .06 6.27
5.45 7.06 81.2 87.2 8,911 12,748 5.227 5733 .09 5.30
Race of reference person:
Black ........coeiiiiiiiinne, 8.31 9.86 83.9 87.0 15,536 19,485 119 .064 .04 .02
White or other ................. 10.93 13.05 89.3 92.1 23,877 27,074 5.356 5.894 5.09 5.24
* Mean for those who reported an expenditure for the specific food item. ° Statistically significant at the 99-percent confidence level.
) o .
ex Pe(cent of consumer units in each group reporting at least one food 6 Statistically significant at the 90-percent confidence level.
penditure.
® Elasticity calculated using average of 1980 and 1992 real weekly expendi- Note: For 1980, statistically significant elasticities are different from zero;
tures and real incomes. for 1992, statistically significant elasticities are different from the corresponding
4 Statistically significant at the 95-percent confidence level. 1980 elasticities.

exists between the estimated elasticities of families youngase to 0.33. Because the older group does not change signifi-
than 65 and families 65 and older for beef, pork, and otheantly over time, one can say the middle age group “caught
meats. The 1980 elasticity for families 65 and older was 0.28p" to the older one. The elasticity of the under 35 group was
compared with 0.17 for those younger than 35 and 0.14 foot statistically significant in either year.
the 35- to 64-year-old group. Although no statistically signifi-
cant change occurred over time, the oldest group still had tlneome. There is almost no variation in the elasticity of in-
largest predicted elasticity, 0.12, compared with 0.06 for tr@ome by age group. Although the same parameter estimate is
middle group and 0.02 for the youngest group. And althouglsed to calculate elasticity regardless of income class (as de-
there was some variation in elasticities for other food at honseribed earlier), clear differences in real income and real ex-
in 1980 (0.13 for the youngest group, 0.09 for the middleenditures can be seen for several food groups. So it appears
group, and an estimate not significantly different from zerthat, because inverse income shares are used to calculate elas-
for the oldest group), by 1992 all age groups had elasticitiéisities, conventional shares of income must be similar for the
in the low 0.20 range, with figures statistically significantlyvarious income groups, a finding confirmed by table 3. Al-
different from their 1980 estimates. though some differences in shares by income in each year are
Elasticities for fish and seafood also appear to differ bybserved, they are not generally large.
age. In 1980, only those in the 65-and-older group had a sta-Even so, some trends are interesting. For example, regard-
tistically significant elasticity (0.36). In 1992, the middleless of income, families exhibited statistically significant in-
group had a statistically significant increase in elasticity, whiotreases in their purchases of cereal and bakery products, fish
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and seafood, and other food at home. Although the 1980 eldgfferent from zero for beef, pork, and other meats (1980),
ticities for other food at home were statistically significantlypoultry (1992), dairy products (1980 and 1992), fruits and
different from zero, in 1992 they more than doubled for eackegetables (1980 and 1992), and fats and oils (1992). No sta-
food group. For fish and seafood, elasticities rose from a valtistically significant elasticities were calculated for eggs.
not significantly different from zero to the low 0.30s.
HAVE CONSUMEREXPENDITURESON FOOD AT HOME changed tore-

Gender Elasticities are slightly more complicated to anaflect current nutritional attitudes? To answer that question, this
lyze by gender. Except for other food at home, no elasticigrticle has analyzed data from the Consumer Expenditure Sur-
appears to have changed over time for either single menway in three different ways. The first compares how shares of
single women. But to interpret the results this way is slightlhe food budget were allocated in 1980 and 1992 for families
misleading. Actually, in several cases (cereal and bakery pradith different demographic characteristics, including how
ucts, poultry, fish and seafood, and fruits and vegetables), fiéce changes account for the observed differences. The sec-
1992 parameter estimate was statistically significantly diffeend uses logistic regressions to see whether the frequency of
ent from zero for at least one gender, whereas the 1980 parchasing specific food items has changed over time and how
rameter estimate was not statistically significant for thahat frequency relates to demographic characteristics. The
gender. So why does it appear that there was no statisticaltyrd utilizes results from the second stage of a Heckman two-
significant change? It has to do with the question the statisstage regression analysis to estimate income elasticities for
cal tests are asked to answer. For example, table 10 shax&sous food groups. Data from the new Diet and Health
that, for both single men and women, the estimated elastickpowledge Survey are used to analyze current nutritional at-
for cereal and bakery products was 0.05 in 1980 and 0.22titudes by demographic group. These data are generally con-
1992. The 1980 parameter estimate was not statistically sgjstent with changing food expenditure patterns.
nificantly different from zero. Although the 1992 parameter On the one hand, consumers are substituting poultry for
estimatewasstatistically significantly different frormerq it meats with a higher fat content and are reducing their con-
wasnot statistically significantly different from.05 Thus, sumption of eggs. On the other hand, the consumption of fruits
there is no indicator of statistical significance associated wittind vegetables has declined, although most demographic
the 1992 elasticity. Given that many elasticities were at leagtoups are purchasing fruits and vegetables more frequently.
significantly different from zero in 1992, but were not in 1980Both the consumption of, and the frequency of purchasing,
the analysis proceeds assuming that a difference from zdish and seafood have declined for most demographic groups.
implies a change in elasticity. However, this finding is mitigated by the fact that income elas-

Single men and women had very similar elasticities for céicities for fish and seafood have increased substantially, at
real and bakery products, poulttyand other food at home least for families in the control group. Apparently, expendi-
regardless of the survey year. However, single men appeatuces on fish and seafood increased more rapidly with income
have had a higher elasticity for fruits and vegetables tham 1992 than in 1980.
single women did regardless of the year, and also for fish andAmong other interesting changes, single men consumed
seafood in 1992. Neither group had a statistically significan¢latively more poultry in 1992 than in 1980, while single
elasticity for beef, pork, and other meats; eggs; dairy prodromen consumed less; by contrast, single women were more
ucts; or fats and oils, regardless of the year. likely to purchase fruits and vegetables than single men were,

regardless of the year, although both groups purchased fruits

Race Expenditures by race are subject to the same cavead vegetables more frequently in 1992. Some generational
as those for singles: occasionally, an elasticity was statistiffferences were found. For example, families of all ages de-
cally significantly different from zero in 1992, whereas it wagsreased their egg consumption from 1980 to 1992, but fami-
not in 1980, but the difference in the estimated elasticities fties 65 and older were most likely (and families under 35 least
each year is not itself statistically significant. Even beariniikely) to purchase eggs regardless of the year. Conversely,
this in mind, however, there are only two expenditures faslder families were most likely (and younger families least
which black families showed an income elasticity that walkely) to purchase fruits and vegetables. Substantial differ-
both positive and statistically significantly different from zeroences by income group were found through an examination of
fish and seafood (0.23 in 1992) and fruits and vegetables (Ostare indexes, with the high-income group exhibiting relatively
in 1980). However, neither of these figures represents a statisere healthful changes. However, as regards the frequency of
tically significant change in elasticity over time. purchasing the various foods, gaps in probability are not gen-

Still, for white and other families, many changes are everally large across income groups. The largest was for fish and
dent. Elasticities increased for cereal and bakery products, feafood in 1980, with the high-income group about 5 percent
and seafood, and other food at home and were significanthore likely to purchase this item than the low-income group.
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Race appears to have little relationship to food consumptistable across the 2 years that the survey was taken. For the
as measured by share indexes, except for the meat group. Afgost part, income elasticities for beef, pork, and other meats;
blacks are more likely than whites and others to purchase podiiry products; and fruits and vegetables were positive in 1980.
try or fish and seafood, and less likely to purchase dairy pradewever, elasticities for poultry, eggs, and fats and oils were
ucts or fats and oils, regardless of the year. not statistically significantly different from zero in 1980.

Some income elasticities exhibit notable changes over time.In general, the findings indicate that consumers are react-
Income elasticities for several foods—cereal and bakery pradg to the ever-changing news about relationships of food to
ucts, fish and seafood, and other food at home—have increakedlth, but that some demographic groups respond differently
for many demographic groups. This rise indicates that a 1-p#inan others. Future work analyzing trends by demographic
cent increase in income yielded a larger percent increasegirmups should provide further insight into changing food ex-
expenditures for these items in 1992 than it did in 1980. Hoygenditure patterns, especially as more data on nutritional atti-

ever, income elasticities for all other foods were generaltudes and awareness become available. |
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for Family Expenditures,1993 Proceedings of the Section on Social Staing the income class (low, high, or incomplete reporter). Therefore, the in-
tistics (Alexandria,va, American Statistical Association), pp. 741-46. verse of Mill's ratio can be treated the same way as all the other variables

74Had incomplete reporters been included in the probit sample, the d’ggluded ing; that is, the partial derivative of the inverse of Mill's ratio
rameters from the logit and probit regressions would presumably predﬁquals zero. (For more on calculating this derivative, see Atanu Saha, Oral

identical probabilities (or extremely similar ones) for each demographfe@PPs, and Patrick J. Byrne, “Calculating marginal effects in dichotomous-
group. continuous models Applied Economics Lettersol. 4, 1997, pp. 181-85.)

751t may be of interest to note that the coefficient for the inverse of Mil's " In other words, if the parameter estimate for 1980 is statistically sig-
ratio is statistically significant only three times. The first is for cereal anfificant, itis interpreted in the usual way. If the parameter estimate for 1992
bakery products in 1992; the coefficient (8.293) is significant at the 9¢3 statistically significant for a particular characteristic, then the effect of
percent confidence Ievel.’The second is for fruits and vegetables; the 148§ characteristic in 1992 is different from the effect it had in 1980, and this
coefficient (6.552) is statistically significant at the 90-percent confidencdTerence is statistically significant. As e_xplamed later in the text, the two
level, and the 1992 coefficient (=3.098) is not statistically significant, indParameters can be added, and the resulting sum can be testedftestn
cating that the 1980 estimate holds for both periods. The third time is foP€ Purpose of th&-test is to determine whether there is a statistically
dairy products. As with fruits and vegetables, only the 1980 coefficiesignificant reIatl(_)nshl_p between the _characterlstlc in question and a partlcg-
(10.292) is statistically significant, but this time at the 99-percent confl&" food expenditure in 1992. (Consider a case where a 1980 parameter is,

dence level; the 1992 coefficient (~3.858) is not statistically significant. S&: 5-0, and the 1992 counterpart is —5.0. Each value may be statistically
significant according to &test: the effect in 1980 is 5 points, whatever that

__"° The regression model presented in the equation that follows is gregians in this case, and in 1992 it is 5 points less than in 1980. Combining
simplified. Leta stand for all parameter estimates and independent vate o yields a parameter estimate of zero, suggesting that there is no statis-
ables not associated with income. Lestand for the income of the group icqly significant relationship between the characteristic and expenditures

under studyp is the parameter estimate related to income for the group, 1992. The absence of such a relationship is confirmed with-tast.)
Note that in the Heckman procedure, it is necessary to include the inverse 0%

Mill’s ratio and its cdéicient when taking the derivativi2/dl. Howeve, The change in elasticity for poultry for single men just barely fails the
recall that the first stage of the model which uses the Heckman procedtest for statistical significance at the 90-percent confidence level: the calcu-
includes no continuous income variables—only categorical variables defilatedF-test value is 2.69; the critical value is 2.71.

APPENDIX 1: Food groups and Consumer Price Index categories

The following is a detailed list of food items contained in each food Fresh milk and cream

group. Whole milk; other milk and cream.
Cereal and bakery products: Other dairy products ,
Cereal and cereal products Butter; cheese; ice cream and related products; miscellaneous

Flour; prepared flour mixes; ready-to-eat and cooked cereals; dairy products.
rice; pasta, cornmeal, and other cereal products. Fruits and vegetables:

Bakery products Fresh fruits .
White bread: bread other than white; cookies; crackers; frozen APPIes; bananas; oranges; other fresh fruits.
and refrigerated bakery products; biscuits and rolls; cakes andrpegh vegetables
cupcakes; bread and cracker products; sweet rolls, coffee cakes, Potatoes; lettuce; tomatoes: other fresh vegetables.
and doughnuts; pies, tarts, and turnovers.

Processed fruits

Meat, poultry, fish, and eggs: Frozen orange juice; other frozen fruits and juices; canned and
Beef dried fruits; fresh, canned, or bottled fruit juices.
Ground beef; chuck roast; round roast; other roast; round steak;
sirloin steak; other steak; other beef. Processed vegetables
Pork Frozen vegetables; canned beans; canned corn; other canned
Bacon; pork chops; ham, not canned; canned ham; sausage; and dried vegetables and juices.
other pork. Other food at home:
Other meats , ) Sugar and other sweets
Frankfurters; bologna, liverwurst, and salami; other lunch Candy and chewing gum; sugar; artificial sweeteners; jams, pre-
meats; lamb and organ meats; mutton, goat, and game. serves, and other sweets.
Poultry _ _ Fats and oils
Fresh whole chicken; fresh and frozen chicken parts; other poul-  margarine; other fats, oils, and salad dressing; nondairy cream
try, including whole frozen chicken. and imitation milk; peanut butter.
Fish and seafood . Miscellaneous foods
Canned fish and seafood; fresh and frozen shellfish; fresh and  Frozen meals; other frozen prepared foods; canned and pack-
frozen finfish. aged soups; potato chips and other snacks; nuts; salt, spices,
Eqas and other seasonings; olives, pickles, and relishes; sauces and
99 gravies; baking needs and miscellaneous products; salads and
Dairy products: desserts; baby food; miscellaneous prepared foods.
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Nonalcoholic beverages CPI category cpI deflator
Cola; other carbonated drinks; roasted coffee; instant and 1980 1992
freeze-dried coffee; noncarbonated fruit-flavored drinks; ]
tea; other nonalcoholic beverages. Dairy products:
Fresh whole milk................. 0.935 1.264
The following data show the levels of thrrfor detailed expend- ~ Other fresh milk and cream .923 1.278
iture items. These are used to obtain real expenditures for the in-
come elasticity estimates presented in the text. Cheese ..., .887 1.355
Ice cream and related
Products ........cceeeeeeeeennnnns .864 1.309
CPI category cpi deflator BULtEr oo .894 .924
1980 1992 Other dairy products........... .875 1.384
Cereal and bakery products: Fruits and vegetables:
APPIES 921 1.795
Flour and prepared flour Bananas 915 1399
c”;?éi? """"""""""""""""" 0.917763 1'312354 Oranges, including tangerines .726 1.762
Rice, pasta, and cornmeal... .909 1.283 S(t)rt]:trofé?h TUIES o '886120 2i02175
White bread ....................... .859 1.462 Lettuce ... 77'8 1 55'7
Other breads ............ccouee. .859 1.483 UCE oo : :
Fresh biscuits. rolls Tomatoes .......cccceeeeeveeeeeeennns .819 1.718
and muffins ' ’ 841 1.445 Other fresh vegetables ........ 778 1.616
Fresh cakes and cupcakes... .822 1.484 grt?]ze?rf'rg;:'jtu?ggéfm'tJu'Cés '7332 1'132I1
Co0oKieS ...ccoviiiieiiiieeiiieee .808 1.563 D e : :
Crackers; bread and cracker E%ggidvzggtgglegsfmns """ 8747% 11'3310%
Products .......cccoeviveeeinnnenn. .829 1.749 O TEIEEEED e . : )
Fresh sweet rolls, coffee cakes, ﬁ%g%&ﬁgnned beans excluding 825 1317
and doughnuts .................. .835 1449 T T R y y
Frozen and refrigerated bakery Other processed vegetaliles .865 1.269
products, pies, tarts, and Other food at home:
tUrMOVersS ......ccooeieeiiieeeenns .820 1.491 Sugar and artificial
) SWEELENErS .........ccuveeiniens 1.073 1.204
Meats, poultry, fish, and eggs: Candy and chewing gum .... .846 1.375
Ground beef other than Other sweef§ .................... .822 1.404
canned ..., 1.046 1.189 Margarine ..........cccccowevue.n. 928 1.320
Chuck roast ......cccoeeeeeereiene. .998 1.371 Other fatsl 0i|5, and salad
Round roast .........ccccccvveenne 1.013 1.259 AresSing «.o.oeeeeeeeeeeeeennen, 913 1.233
ROUnd Steak .....oovvvvvvieereeens .989 1.299 Nondairy substitutes and peanut
Sirloin steak..........cccceeenee. .962 1.324 BUttERY oo 804 1.375
Other beef and veal......... 932 1.461 Carbonated drinks ........... .866 1.149
Bacon .......ccceciiieiiiiiieee, .735 1.046 Roasted coffee .......oomnnnnii... 1.169 1.087
Pork chops.........ccooceeveeiis .829 1.389 Instant and freeze-dried
Han? ..o .855 1.356 COREE oo 1.065 1.146
Other pork .....cccceveveeeiiinnnn, .838 1.295 Other noncarbonated
Pork sausage...................... 822 1.236 drinks® ....ooveeeee .859 1.313
Frankfurte.rs ........................ .925 1.313 Canned and packaged soup .866 1.537
Bologna, liverwurst, Frozen prepared fodt...... .857 1.375
and salami.........ccccceveneene .905 1.353 SNACKE oo 808 1.331
Seasonings, condiments, sauces,
Other lunch meats .............. .903 1.269 and Spice$ ...........c......... 823 1.430
Lamb and organ medts.... 1.025 1.314 Seasonings' 0|ives’ pi(:|(|esl
Fresh whole chickeén........ 944 1.319 and relish ..........ccocooevue... .804 1.439
Fresh and frozen chicken Other condimenté ............ .835 1.381
parts ..o, 917 1.344 Miscellaneous prepared food,
Other pogltry ...................... .950 1.269 including baby food ......... 840 1.503
Canned fish and seafood .... .937 1.187 Other canned and packaged
Fresh and frozen fish prepared foods.................. .848 1.278
and seafodd..................... .841 1.687
EQOS .o .886 1.083 Income before taxés........ .824 1.403
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Footnotes to appendix 1

1 Used to deflate other roast; other steak; other beef. 1Used to deflate nondairy cream and imitation milk; peanut butter.

2 Used to deflate ham, not canned; canned ham. 12Used to deflate cola; other carbonated beverages.

3 Also used to deflate mutton, goat, and game. 3Used to deflate noncarbonated fruit-flavored drinks; tea; other nonal-

4 Used to deflate fresh and frozen whole chicken. coholic beverages.

s Used to deflate fresh and frozen shellfish; fresh and frozen finfish. ~ **Used to deflate frozen meals; other frozen prepared foods.

¢ Used to deflate frozen orange juice; other frozen fruits and juices. *Used to deflate potato chips and other snacks; nuts.

7 Used to deflate canned or bottled fruit juices. 16Used to deflate salt, spices, and other seasonings; sauces and gravies.
8 Used to deflate canned beans; canned corn. "Used to deflate baking needs and miscellaneous products.

9 Used to deflate other canned and dried vegetables and juices. 8Used to deflate salads and desserts.

10Used to deflate jams, preserves, and other sweets. 9Deflator iscei for all items.

APPENDIX 2: The f-test

In comparing the means of two sampletstesst is frequently used to mean expenditure for beef and the mean expenditure for total food at
see whether observed differences are statistically significant. Foome have their own associated standard errors, which most likely

large samples, the formula for the standatekt is differ for groups 1 and 2. These facts must be taken into account
before a-test can be computed.
t=(M, —M,)/SE, Fortunately, a formula is available for the comparison of shares.
(See Geoffrey Paulin, “Consumer expenditures on travel, 1980-87,”
where Monthly Labor ReviewJune 1990, p. 60.) This formula uses the

relative standard error of the mean (RSE) for each element of the
share (beef and total food), where the RSE is defined as the standard
error of the expenditure, divided by the mean expenditure. (That is,
SE_/M,, equals RSE, in whichbl indicates group 1's expenditures

. . for beef.) To calculate the pooled standard error for use in the shares
The pooled standard error is calculated by squaring the standardt%rs:t the following formula is employed:

rors of the first and second samples, adding the squares together, and
taking the square root of the summed squares. If the valuesof ~ (SE,)?= §[RSE;+ RSE- 2§ RSE]] + SJRSE.+ RSE?

greater than 1.96, the difference is said to be statistically significantzssstgzz]_

at the 95-percent confidence level.

However, the above equation is not appropriate for testing diffeHere, the subscripts 1, 2, afiddicate 1980, 1992, and total food at
ences in shares, because, as defined in the text, shares are calcutadete, respectively. To test whether the change in a group of con-
by dividing an average by an average. For example, if the averag@mers’ share of beef from 1980 to 1992 is statistically significant,
family in, say, group 1 spends $2 on beef and $50 on total food thie following formula is used:
home, its shar§ is 0.04. If the average family in group 2 spends $3 _
on beef and $25 on total food at home, its sBgiie 0.12. Both the t, =S, - Snz)/Spr'

M, is the mean of the first sample,
M, is the mean of the second sample, and
SE, is the pooled standard error of the samples.
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