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I ntroduction

Obesity among all walks of life is one of the mosgent and widely emphasized
nutrition-related health problems in America todagcording to the publication, “A
Handbook on Obesity in America”, by the Endocrimeigty and the Hormone
Foundation (2005), 127 million adults in the U.& averweight (BM} 25-29.9), 60
million are obese (BMI 30-39.9) and 9 million ardremely obese (BMI 40 or greater
than 40). Nayga (2008) reported that recent obesigs for men and women in the
United States are 36.5% and 41.8% respectively.

The overweight/obesity problem is not only an issité adults but also with
children and adolescents. The Centers for Diseas¢r@ and Prevention (2007) of U.S.
Department of Health and Human Services, repoatisftom 1980 through 2004 the
prevalence of the overweight issue is increasingraychildren and adolescents in
America. The percentage of children aged 2-5 yelassified as overweight increased
from 5% to 13.9% from 1980 to 2004, and the pewrgabf children aged 6-11 years
classified as overweight rose from 6.5% to 18.8%e percentage of adolescents (12-19
years) classified as overweight also increased &8&&to 17.4% for adolescents over this
time period.

In addition to environmental and genetic factang, $election of food and
beverages is a contributing factor to the conditbobesity. With the publication of the
2000 and 2005 USDA Dietary Guidelines for Americahs role of beverages in the
American diet increased in attention. There isrg wade variation in beverages in terms

of their energy (caloric) content and nutrient casipon, ranging from zero-calorie

1 BMI is the Body Mass Index. It is calculated amtio between a person’s height (in meters) andei
(in kilograms). The exact formula is as follows, BMeight(kilograms)/height (meters squared) or
BMI=weight(pounds)/height(inches squared)*703



bottled water to low-calorie diet soft drinks tcakéy-caloric coffee drinks. Therefore,
excessive consumption of beverages is not nechsaayood dietary choice due to extra
calories they can contribute toward the daily receanded calorie requirement designed
through a food guide pyramid published by USDA (F0grlories per day is a healthy
daily requirement). Therefore, the beverage chtiaeindividuals make have a
potentially important influence on the quality betdiet, and more importantly on the
risk of being obese and overweight.

The 2000 Dietary Guidelines gave prominence taakeof soft drinks and other
sweetened beverages on the U.S. obesity probleen20®5 Guidelines reiterated the
need to limit calories from soft drinks. It emplzesi even more strongly than previously
the need to increase consumption of non-fat arldyoifat milk in lieu of carbonated soft
drinks (Dietary Guidelines for Americans, 2005).

Consumption of nonalcoholic beverages (NAB) alsotibutes various kinds of
nutrients to the diet. Milk is a major source olicaam and vitamin D. According to the
U.S. Department of Health and Human Services (2@20¢ium and vitamin D are two
nutrients that are of public concern. In an analg$iUSDA food consumption survey
data, Yen and Lin (2002) found that, for each lesureduction in milk consumption by
a child, calcium intake was reduced by 34 milligsaduices are prepared from either
fruits or vegetables and are good sources of vitdniAlso, there are calcium-fortified
fruit juices available today, such as orange juiieamin C and calcium are two of the
healthy nutrients that come from consumption of NARffeine is another ingredient

found in most carbonated soft drinks, coffee, aad According to the American

22000 kilocalories per day is a daily recommendadrée intake for a healthy adult. This intake nvayy
depending on the calorie requirements individualksdndue to special conditions they may have. For
example, pregnant and lactating mothers requireta®@00-2500 kilocalories per day.



Beverage Association (2007), beverage manufacthiears responded positively to the
changing needs and interests of consumers by untheg many low-calorie, zero-calorie,
calcium-fortified, and decaffeinated beverage céeic

Many U.S government programs targeting nutritie@rdancement of households,
such as the Food Stamp Program, National SchoatiLBrnogram, School Breakfast
Program, and Special Supplemental Food Program/tamen, Infants and Children
(WIC), are in need of more current information pering to NAB consumption.
Profiling of households is important to identifyrdegraphic populations potentially at
risk in the consumption of NAB. For example, theG\drogram provides vitamin C and
calcium rich beverages such as fruit/vegetableepiand milk to its recipients. Eligibility
for such programs are evaluated through a multinidactors including a poverty
threshold (calculated taking into account annuebime of the household and household
size). Government programs center attention on 1A@3%% or 185% of the poverty
threshold.
Objectives

After the publication of aforementioned Dietaryi@lines, when consumers
presumably are well-informed about the nutritiocahtribution of beverages to their
diet, their consumption patterns of NAB ought tamte. That is to say, one question of
interest is whether or not the 2000 and 2005 USD&tddy Guidelines for Americans
have been effective in making changes in the intdlaalories, calcium, caffeine and
vitamin C derived from NAB.

In this light, specific objectives of this studyea(l) to determine the factors

affecting calcium, caffeine, vitamin C and calorieke from the consumption of



nonalcoholic beverages at-home for the period 1B881gh 2003; and (2) to ascertain
the impact of the 2000 USDA Dietary GuidelinesAonericans in the intake of calcium,
caffeine, vitamin C and calories from nonalcohbléwverages consumed at-home from
1998 through 2003.
Organization

This paper is organized as follows. We initiallgaiss the daily nutritional needs
of an individual, and we review past studies dom@watritional contributions of
nonalcoholic beverages to the U.S. diet. Subsebyyeve present the methodology used
to address the aforementioned objectives. We pecaidescription of the econometric
analysis, and we give a detailed description oftidta used in the study. Further, we
provide the empirical results of the estimated ecogiric models, followed by relevant
policy implications. Finally, we make concludingmarks and provide some limitations
on the basis of our work.
Dietary Role of Nonalcoholic Beverages

Daily intake of calories, calcium and vitamin C caary with gender, age and
nutritional need of an individual. For example,iae to 3 year olds may require up to
1400 kilocalories per day regardless of their genéle active male who is in the age
category of 31-50 may require up to 3000 kilocasmper day. On average, calorie
requirements are relatively lower for active fensalean active males by about 500
kilocalories per day. However, pregnant and lactathothers need extra calories to
sustain their special status (Center for NutrifRmiicy Promotion, 2005). However, on
the average, a normal healthy adult who does nat hapecial body condition requires

about 2000 kilocalories per day.



Daily calcium requirement grows with the age. Oarage a healthy adult needs
about 1000mg (one gram) of calcium per day (U.Sddenent of Health and Human
Services, (2004). Vitamin C also is a vital nuttirat is necessary in the daily diet. On
average, an adult should get about 155mg of vitabnper day to maintain a healthy
body (Center for Nutrition Policy Promotion, 2005).

Unlike calcium and vitamin C, caffeine is an ingesd that should be consumed
in moderation. According to the Surgeon Generatesgive consumption of caffeine
may interfere with calcium absorption (U.S. Depamitnof Health and Human Services,
2004). Excess amounts of caffeine also may hawatedus effects on pregnancies,
leading to miscarriages and impairment in the dgwalent of the nervous system.

We now turn attention to past studies done on gwmritons of nonalcoholic
beverages to the U.S diet and related governmdiaty@xtions. Harnack et al., (1999)
studied nutritional consequences of soft drink comstion among U.S. children and
adolescents. This study was limited to U.S. childaged 2 to 18 years during calendar
years 1994 and 1995. The source of data for tla/sis was the USDA Continuing
Surveys of Food Intakes by Individuals (CSFII). @al intake was found to be
positively related to soft drink consumption, whihlk and fruit juice consumption was
negatively associated with soft drink consumption.

According to Gortmaker et al. (1993), adolesceut ywung adulthood
obesity/overweight problems not only contributedhéalth-related risks but also these
problems have a deleterious effect on self-esteehoa educational attainment. They
also found that adolescents were more likely tacsaare soft drinks than preschool- and

school-aged children. White children consumed nsofedrinks than black children, and



boys consumed more soft drinks than girls. It vem®mmended that “dietetic
professionals should inquire about soft drinks comgtion when counseling children and
ask parents to limit the amount of soft drinks Ilgiaunto the home.

Gartner and Greer (2003) centered attention ondisene in milk consumption in
America and the associated vitamin D deficiency mgnchildren. French et al. (2003)
investigated the trends between 1977/78 and 1994/t prevalence, amounts and
sources of soft drink consumption among U.S. childand adolescents (6 to 17 years of
age) using data from three national surveys. Thawpd that the prevalence of the soft
drink consumption increased by 48% over this tirmeqal. Mean intake of soft drinks
more than doubled from 5 fl 0z to 12 fl oz per dayrther, French et al, (2003) found
that larger proportions of soft drinks were consdraehome compared to vending
machines, restaurants and school cafeteria.

Ahuja and Perloff (2001) examined the caffeinekataf U.S. children 9 years
and under using data from USDA Continuing Surveffadd Intake by Individuals
(CSFII) for the period 1994-96 and 1998. Accordioghem, most widely consumed
caffeine rich foods were coffee, tea, carbonatéddsmks and chocolate. It was found
that more children actually obtained caffeine froomsuming chocolate than from
consuming carbonated soft drinks; 44% of childrenstimed chocolate in comparison to
20% who drank carbonated beverages containingicaffEurthermore, it was found that
white children consumed more caffeine than thekothaldren.

Chanmugam et al. (2003) studied fat and energypiies) intake by U.S.
households during the period 1989-1991 and 1994 18thg CSFIl data. They found

that one of most important changes was the dreghwle milk consumption and an



increase in the consumption of reduced-fat milk eaxdbonated soft drinks. Furthermore,
they found that the higher caloric intake was duexcessive consumption of carbonated
soft drinks. This research reinforced the findin§a similar study by Guthrie and

Morton (2000). The latter was done to identify famirces of added sweeteners in the
U.S. diet. Guthrie and Morton (2000) used 1994-1G%6%-1l data in their investigation.
They found that during the period 1994-1996 Amerscaged 2 years and older obtained
16% of their total caloric intake from consumptmiradded sweeteners. One third of this
intake came from consumption of regular soft driftksthermore, Guthrie and Morton
(2000) found that the percent contribution to adsledeteners intake from the
consumption of soft drinks increased throughoutctin&lhood and adolescence and
peaked during the ages from 18 to 34 years for b@th and women. The intake
subsequently decreased steadily for older adults.

Capps et al. (2005) was the most comprehensivg simgke investigating the
nutritional contribution of nonalcoholic beverageshe U.S. diet. The focus of their
research was the nutrient availability from nonblwac beverages purchased for at-home
consumption. Previous studies used data from tHdI@&using on food and beverage
intake based on individual recall over the two rarsecutive days (within a 3-week
period). Capps et al. (2005) used a scanner datatbedemographics, namely the 1999
ACNielsen Homescan Panel. The focus was on housg@uothases over an entire year
recorded by at-home scanning technology provideA®Mielsen. The Homescan Panel
offered a potentially richer and more recent dagaldar their study than the CSFII.
According their findings, daily calorie intake dexd from nonalcoholic beverages was

mainly determined by employment status and educ#tel attained by the household



head as well as race, region and presence of ehil&vailable calcium and vitamin C
intake derived from nonalcoholic beverages was tdaepoverty households compared
to non-poverty households. Caffeine availabilityiged from nonalcoholic beverages
was lower for blacks, Asians and other races coetptr whites. Using the daily values
of the Nutrition Facts portion of the food labelaaseference, this study found that for
calendar year 1999, nonalcoholic beverages purdiasat-home consumption provided
10% of daily value for calories, 20% of the daiblwe for calcium, and 70% of daily
value for vitamin C, on per-person basis.

The aforementioned research by Capps et al., (204¥s) scanner data with
demographics attached for calendar year 1999 émhhis study, we use similar scanner
data but for six calendar years: 1998, 1999, 2000}, 2002 and 2003. With these data,
we are able to consider patterns in nutrient intik@ved from nonalcoholic beverage
consumption over several years. In addition warageposition to talk about the
effectiveness of USDA dietary guidelirfem beverage consumption set forth in year
2000.

M ethodology

Econometric models are developed and estimated ggneralized least squares
to capture the factors affecting the intakes oficah, caffeine, vitamin C and calories
through the consumption of NAB. Demographics, thegpof NAB and poverty status of
the household are hypothesized to affect the inthleach nutritional category. For each
household, the price of nonalcoholic beveragealsutated as a weighted average price

derived as the ratio between sum of annual expamrditand sum of annual quantities of

3 USDA published dietary guidelines for Americanshaspecial emphasis on the consumption of
carbonated soft drinks in year 2000. In year 2@0& dietary guidelines placed more emphasis on milk
consumption.



all nonalcoholic beverages. The demographics cersitinclude age of household head,
employment status of household head, educatiousstditthe household head, region,
race, Hispanic origin, age and presence of childyender of the household head(s) and
poverty status of household. As well, we genenadécator variables corresponding to
year to test for changes in intakes associated et nutritional category between
calendar years 1998, 1999 and 2000 (the referezmoed) and calendar years 2001,
2002, and 2003.

Poverty status is captured an indicator variabtéapeng to 185% of the poverty
threshold. Such a poverty measure is calculatatidynited States Department of
Health and Human Services, taking into account butbme and household size.

Data Description

The source of the data for this analysis is th&NA&Gen Homescan panel data for
calendar years 1998 through 2003. These datalker feom a sample of households that
are demographically balanced within 53 marketse&iand rural markets) and four
Census regions in the United States. About 85%0uséholds represented city markets
and about 15% of households were from rural marké&#gor city markets were Chicago,
Los Angeles, New York, San Francisco, Atlanta, &felphia, Baltimore, Washington
DC and San Antonio.

Each household was provided with a scanner maahiwéich they could scan
and record all items purchased in different rdtatle locations throughout a given time
period. Panelists recorded the expenditure andtiyan all items purchased in that
household followed by input of demographic informatabout the household.

Demographic information included household size iacdme, age of the household



head, age and presence of children, employmenisstéthe household, race, region, and
ethnicity (Hispanic origin).

ACNielsen Homescan data include purchases obabumer items bought by a
household during a specified period of time. Howefa our analysis, we used
nationally representative purchase data only fodfand beverage items. As exhibited in
Table 1, we provide the total number of househaldslable for each calendar year from
1998 through 2003. For our analysis, we used halgddéével purchase data for each
month within a year. In Table 1, we provide thatoiumber of households in each year
that made purchases for all twelve months. Finé&lythis study, we had to drop some
households from each year due to the inabilityalowdate a weighted average price of
nonalcoholic beverages. In Table 1, we subsequentyide the number of households
used in this study as well as thee percentage uddiwlds omitted due to missing price
information.

Initially, household purchases of NAB were assiteitbfor each calendar year
and converted into annual intakes of calories,igaicvitamin C and caffeine. From this
information, daily per person intakes of these tiotral elements subsequently were
calculated by dividing by 365 and dividing thisukdgurther by household size. Nutrient
information pertaining to calories, calcium, vitan@, and caffeine was not directly
included in Nielsen data. This information was aied from USDA (see Appendix D of
Pittman (2004) for nutrient conversions for nonalaiac beverages). Units of
measurement for calories are expressed in kiloesl@er person per day, while calcium,

vitamin C and caffeine are expressed in milligrgrasperson per day.
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Data Analysis

According to Table 2, on average for the six-yeaiqu (1998 through 2003), at-
home consumption of nonalcoholic beverages accdan20 kilocalories, 189
milligrams of calcium, 52 milligrams of vitamin @@ 83 milligrams of caffeine per head
per day. To give above descriptive statistics npamspective, when the daily
recommended values for each nutrition categorgpmeerned, through consumption of
nonalcoholic beverages at-home, one derives 116€alofies, 19% of calcium, 34% of
vitamin C and 41% of caffeine.

As shown in Figure 1, there is a decreasing trartle caloric intake derived
from the consumption of nonalcoholic beverages twvemperiod of 1998 through 2003.
We observe a drastic drop in the caloric intakerafear 2001. Intake of calcium derived
from the consumption of nonalcoholic beveragestersame period is shown in figure
2. Just as in the case of caloric intake, thegedsnsiderable difference in calcium intake
after year 2001.

Vitamin C intake derived from the consumption ohalroholic beverages
increased up to 2000, falling thereafter. Thisdremshown in Figure 3. We observe a
considerable drop of vitamin C intake after yead20According to Figure 4, we see an
increasing trend in the intake of caffeine up t06@0and a downward turn from 2000 to
2001 and from 2001 to 2002. From 2002 to 2003, k&e=ove an uptick in vitamin C
intake from the consumption of NAB. As in the ca$ealories, calcium and vitamin C
intake, we observe a notable difference in caff@iteke after year 2001.

The preceding behavior in the intake of those anta and calories is in

accordance with the dietary guidelines set fortiheyUnited States Department of
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Agriculture (USDA) in year 2000.USDA emphasizedtitigt down on caloric and
caffeine intake from food and beverages. One of thajor objectives was to help
consumers choose beverages and foods sensiblyderate sugar intake.

Figure 5 shows the consumption of selected nonal@mheverages in gallons on
a per person per year basis for at-home markebeidSA for the period 1998 through
2003. Regular soft drinks (carbonated non-diet doftks) and fruit drinks are two major
contributors of added sugars and hence extra ealtwithe diet derived from beverages.
According to Figure 5, per capita consumption giutar soft drinks and fruit drinks is
about 11 gallons and 2.9 gallons in 2001 respdgtideopping to about 9.4 gallons and
2.7 gallons in 2003. This drop in the consumptibregular soft drinks and fruit drinks
by the US consumer reflects in part the drop ininteke of calories derived from
nonalcoholic beverages from 2001 through 2003fithe period immediately following
the implementation of the dietary guidelines for é&mans by the USDA.

Major contributors for caffeine intake derived framnsumption of nonalcoholic
beverages are regular soft drinks, coffee anddsahown in Figure 5, per capita
consumption of regular soft drinks, tea and coftsspectively show a decreasing trend
after year 2001. Consumption of tea dropped froout#d.3 gallons in year 2001 to
about 3.6 gallons in 2003. Coffee consumption w12 gallons in 2001 and it
deceased to about 9 gallons in 2003. These deogeisnds in consumption of regular
soft drinks, tea and coffee by the US consumer aesd-in-hand with the declining
trends in the intake of caffeine derived from tb@sumption of nonalcoholic beverages

for the same time period.
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Even though USDA dietary guidelines advocate iregdaconsumption of
calcium and vitamin C, interestingly enough we fthdt the intake of calcium and
vitamin C derived from consumption of nonalcohdi&verages are decreasing over the
time from 1998 through 2003. Milk (high fat and Iéa¢) and calcium fortified fruit
juices are the major contributors for calcium irtaerived from beverages. As exhibited
in Figure 5, we find that per capita whole milk samption in at-home markets was a
little above 7 gallons per year in 1998, droppo@bout 5.5 gallons in 2003. Figure 5
further shows that per capita at-home consumptidovefat milk was about 5.7 gallons
per year in 1998, dropping to about 3.6 gallongaar 2003. Overall, there is a drop in
the total milk consumption, hence a drop in calciatake derived from milk. The
decreasing trend in per capita consumption of fuiges in at-home markets during the
same time period also may be contribute to themeah intake of calcium derived from
beverages.

The drop in the intake of vitamin C derived froomsamption of nonalcoholic
beverages in at-home markets can be directly atgtbto the decreasing trend in the
consumption of fruit juices and isotonics. Per tafiuit juice consumption was about
5.8 gallons per year in 1998 in at-home marketsljiag to about 4.6 gallons in 2003.
Per capita consumption of isotonics also showsceedsing trend during the time period
concerned. Decreasing intake of calcium and vitathderived from nonalcoholic
beverages consumed in at-home markets can belgiatitibuted to dwindling trends in
milk, fruit juice, and isotonics consumption.

To add more perspective to above trends in diftengres of beverages consumed

at-home, we can state that, caloric and caffeitekenderived from consumption of
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nonalcoholic beverages were decreasing as a cozrseg)of decreasing consumption of
soft drinks, fruit drinks, tea and coffee in at-r@markets, fulfilling one of the objectives
set forth by the USDA in year 2000 in formulatimg tDietary Guidelines for Americans.
Furthermore, USDA year 2000 dietary guidelines ptathe consumption of water and
advise the U.S. consumers to substitute away spatyffrom beverages with added
sugars like soft drinks. The trend in per capittlbd water consumption in the at-home
markets as shown in Figure 5 serves as a testifrtortiae behavioral change on the part
of consumers in drinking increasing amounts of watdieu of soft drinks.In 1998, per
capita bottled water consumption was 3 gallonsypar in at-home markets, increasing
to more than 5 gallons per year in 2003.
Demographic Analysis

Caloric, calcium, vitamin C and caffeine intakeided from nonalcoholic
beverage consumption varies by different demogragimaracteristics. We support this
contention in this section.
Age of household head

Figure 6 shows the six-year average per capitaicatalcium, vitamin C and
caffeine intake per day by age category of houskehead derived through consumption
of nonalcoholic beverages. The noteworthy resutas the caloric intake is high for
those households where the household head is thwlage of 25 compared to all other
age categories. It is also very clear that therdlie household head, the more the intake
of caffeine, vitamin C and calcium derived throwgimsumption of nonalcoholic
beverages. For example, on average, per capiteiofecaffeine derived from

consumption of nonalcoholic beverages is about ¢ ear day for household heads
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under age 25 years and it is as high as 105 mdayefor household heads over 64 years
of age.
Employment status of household

As shown in Figure 7, households where the houddinedd is not employed for
full pay, average per capita intakes of calorie$feine, calcium and vitamin C derived
from consumption of nonalcoholic beverages is mgtomparison to those households
where the household head is employed for pay (egae time of full time). These data,
however, are associated with household at-homeuoapison of nonalcoholic beverages.
Therefore, this result is not too surprising beeaus suspect that households with
employed household heads eat more away-from-hoamehtbuseholds where the
household head is not employed for full pay.
Education status of household

According to Figure 8, per capita caloric, calciand caffeine intake derived
from nonalcoholic beverages consumed at-home Ieehifpr those household heads with
at most a high school education. The more edud¢hgebousehold head, the more the
average intake of vitamin C derived from consumpdbnonalcoholic beverages at-
home. Quite surprisingly, intake of calcium fromveeages is lower for household heads
with higher levels of education.
Region

As exhibited in Figure 9, households located inihéwest) and South have
higher average per capita intake of calories atwwa derived from consumption of
nonalcoholic beverages at-home in comparison t&#st and to the West). Average

caffeine intake derived from consumption of nonhtda beverages is highest in the
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East followed by the Midwest. Average intake ofiin C resulting from consumption
on nonalcoholic beverages is higher for those hualds located in the East and the
South in comparison to those located in the Wedtiathe Midwest.
Race

As shown in Figure 10, those households classégednhite, black and other have
higher caloric intake derived from consumption ohalcoholic beverages on average
than those classified as Oriental. White househudd® the highest intake of caffeine
and calcium derived from consumption of nonalcahbkverages at-home. Orientals
ingest a very low amount of caffeine taken fromdyages. Blacks have the lowest intake
of calcium from beverages. This lower intake otazah may be due to their inherent
intolerance for milk products. However, blacks h#we highest average intake of
vitamin C derived from nonalcoholic beverages imparison to whites, Orientals and
other races.
Hispanic origin

On average, as exhibited in Figure 11, per capily thtake of calories, caffeine,
calcium and vitamin C derived from consumption ohalcoholic beverages are lower
for Hispanics than that for non-Hispanics
Age and presence of children in the household

According to Figure 12, households with 13 to 1&ryelds have a higher per
capita intake of calories, caffeine and vitamineZived from consumption of
nonalcoholic beverages in comparison to househwitischildren who are less than 13

years. Per capita calcium intake derived from comsion of nonalcoholic beverages is
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higher for those households with pre-adolescendi@n. The highest average intake of
calcium derived from beverages is among houselvaltischildren under age 6.
Gender of household head

As exhibited in Figure 13, households headed bysahly have higher average
per capita intake of calories, caffeine, calciurd gitamin C derived from consumption
of nonalcoholic beverages at-home compared to thogseholds headed by females
only head as well as those households headedthyrmdes and females
Poverty status of household

Figure 14 shows that households which are beloviL &880 poverty threshold
have intake slightly more caloric intake from beagas than those households that are
above this threshold. Furthermore, per capita @eecnatake of caffeine, calcium and
vitamin C respectively derived from consumptiomohalcoholic beverages is slightly
lower for poverty households compared to that af-poverty households.
Econometric Analysis

In this section, we discuss the factors affectmgdaloric and nutrient intakes of
calcium, vitamin C, and caffeine derived from tlomsumption of NAB. We accomplish
this task through the estimation of econometric eidEach nutrition category (caffeine,
calcium and vitamin C) and caloric intake is regesson the weighted average price of
nonalcoholic beverages and the aforementioned dexpbig factors for the period from
1998 through 2003. The sample size for this anaigs#1,071 households.

The econometric model for each nutrient and fooreas is given as follows:

17



Q =B +LBR+LR*+BA +BA +LA +BA +BA +BA +

BE; +BoE, +B,ED +B,ED; +5ED, +

BaRi +BsRs +BisRs +BRA +5:RA +BRA + 1)
BooHi + BouAG +B,AG +BrAG + B, AG +BsAG +B,AG +55,,AC, +B,M,; +B,F
BsPQ) + 3,001+ 5,002+ 5,003+

wherei=1,...... Tthe total number of observations (households) enatalysis;

Q. corresponds to the amount of caloric intake (kiloges per person per day) and

nutrient intake (caffeine, calcium and vitamin Gniiligrams per person per day)
derived from the consumption of nonalcoholic begegs The right-hand side variables
pertain to the weighted price of nonalcoholic begesaand to the various demographic
factors discussed previously.

We considered different functional forms such aedr, linear-log, quadratic, log-
log and log-linear. We found that the quadraticctional form outperformed other
functional forms based on the Box-Cox transfornmatisethod. Also given the data
structure associated with this analysis, we use géped least squares in lieu of ordinary
least squares to circumvent potential autocoraiadind heteroscedasticity issues.

The level of significance chosen for this analysi8.05.

It is noteworthy to address the marginal impactrafepon the level of caloric or

nutrient intake given the fact that a quadraticctional form is used for the econometric

models. Let the intake of calories, calcium, caiéeand vitamin C be denoted®@y The

guantity of nonalcoholic beverages associated vatth ef the respective intakes is

represented b, .- Puas IS the weighted average price of nonalcoholic beyes. Then

it follows that
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aQi = aQ| * aQNAB
al:)NAB a(?NAB al:)NAB

(2)
In words, the change of intake of calories and otlugrients with respect to a

change of price of nonalcoholic beveragesézgf—) can be decomposed into the

NAB

product of change of intake of calories and othgrients due to a change in the quantity

consumed of nonalcoholic beverages g%Q'—) as well as the change in the quantity
NAB

consumed of nonalcoholic beverages due to a chargée of the corresponding

. 0 I .
nonalcoholic beverage category (hgf“ﬂ). Considering all nonalcoholic beverages as a

NAB

single good, from the law of demand we know 34%*& must have a negative sign (the
NAB

own-price effect). As the quantity of nonalcoholizemges consumed changes, caloric

and nutrient (calcium, caffeine and vitamin C) k&s may either increase, decrease, or

remain the same. That is, the sign—g& depends on the composition of the

NAB

. . 0Q. . . .
nonalcoholic beverages consumed. Therefore, trmeosfl%l:i is indeterminate.
NAB

We now provide a discussion of each of the econaoetsults for calories,
calcium, caffeine, and vitamin C derived from NABnghasis is placed on the factors
affecting the intakes as well as differences iakes between the years 1998, 1999, and
2000 (the reference period) and the years 20012,20@ 2003. Consequently, we are in
position to determine whether or not the implemeoadf the Dietary Guidelines in

2000 was effective in bringing about desired chamgesaloric and nutrient intakes.
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Factors affecting caloric intake: 1998 through 2003

In Table 3, we present the econometric results@wmag caloric intake over the
period 1998 to 2003. Price, employment and edoicatatus of the household, region,
race, age and presence of children, gender ofdahsdmnold food manager, and poverty
status are significant factors determining thekiataf calories from consumption of
nonalcoholic beverages.

Owing to the quadratic functional form, the margietiéct of price on caloric
intake is a function of price, namely 64.94283-0D316*price. Given that the average
price paid for nonalcoholic beverages during theoplen question is $2.38 per gallon,
this marginal impact is positive. Also from thisuksthe price of nonalcoholic
beverages associated with the maximum intake ofieales $3.67 per gallon, all other
factors invariant.

Households where household head is employed full-tinpart-time have
significantly lower caloric intake in comparisonttmse households where the household
head is not employed for full pay. In particuldnistintake is lower by 27 and 13
kilocalories per person per day for full-time aradtgtime employed households
respectively.

The more educated the household head, the loweatbec intake by consuming
nonalcoholic beverages. This intake is 27 kiloaaktower for those households that
have some post-college education compared to timmsseholds with less than a high
school education. As well, caloric intake is lowerdiput 18 kilocalories for those
households have some college education compatédte households with less than a

high school education.
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Households located in the Midwest consume aboutld@aories per person per
day more calories than those located in the Eastieder, households located in the
West consume about 23 kilocalories per person @gtess than those households
located in the East.

Black households and households from other radegaaes consume 11 and 15
kilocalories per person per day respectively mbamtthose households classified as
white. Oriental households consume about 40 kilotzdqyer person per day less than
those households classified as white.

Age and presence of children also is a significaatdr in determining the caloric
intake derived from nonalcoholic beverages. Morecgzally, caloric intake is lower for
those households with children compared to thoseautlchildren.

Households headed by a male only consume 79 kiloealper person per day
more than those households headed by both a madla male. The caloric intake of
poverty households is higher by six kilocalories person per day than that of non-
poverty households.

We find that, per capita caloric intake per dayie from consumption of
nonalcoholic beverages at-home is significantly loineyears 2001 through 2003
compared to that of years 1998 through 2000. Iri2068loric intake was lower by eight
kilocalories per person per day and lower by 37ddlories per person per day in years
2002 and 2003 compared to that of the referenaeher998 through 2000. This result
sheds light on the effectiveness of the USDA year ZDi@fary Guidelines designed in
part to reduce the intake of beverages to modénatentake of sugars, and hence, extra

calories.
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Factors affecting caffeine intake: 1998 through 2003

In Table 4, we present the econometric analysteefactors affecting caffeine
intake derived from consumption of nonalcoholic érages at-home from 1998 through
2003. Statistically significantly factors affectiogffeine intake are price, age,
employment and education status of the househald,egion, race, age and presence
of children, gender of the household head, and pypeéatus of the household.

The marginal effect of price on caffeine intakexpressed as -
106.7801+23.07414*price. Given that the averageegfamonalcoholic beverages over
the 1998 to 2003 period is $2.38 per gallon, thésgimal impact is negative. From this
finding, one may calculate the weighted averagespsfmonalcoholic beverages to
minimize caffeine intake. This price turns out ®$#.63 per gallon.

Older household heads have higher the per capakastof caffeine per day. The
highest caffeine intake is among the householdsevie household head is between 55
to 64 years old. Full and part-time employed hoohconsume about 3mg of caffeine
less than those households who are not employddlfgray. Higher-educated
household heads have less caffeine intake derroad ionalcoholic beverages. More
specifically, caffeine intakes of households withiege and post-college education are
lower by about 7mg compared to household heads esththan a high school education.

Caffeine intakes of households located in the Midwég South, and the West
are lower by 6, 7 and 2mg of caffeine respectivelyperson per day than those
households located in the East. Intakes of black@mental households are lower by 22

and 14mg respectively than caffeine intakes of winateseholds.
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Households with children have lower caffeine intakexsgerson per day than
those households without children. Intakes of hooklshheaded by a male only and
intakes of households headed by a female onlyigheehby 21mg and by 9mg
respectively than those households headed by bald#smand females. Caffeine intakes
of poverty households are lower by roughly 5mg mespn per day than intakes of non-
poverty households.

Per capita caffeine intake per day derived fromscomption of nonalcoholic
beverages at-home is significantly lower in yed82through 2003 compared to that of
in years 1998, 1999 and 2000. This finding is anvagh the expectations of the USDA
year 2000 Dietary Guidelines and food guide pyramtigre it is advised to curtail the
intake of caffeinated beverages and concentrate modecaffeinated diet soft drinks
(with low added sugar content) as beverages choices.

Factors affecting calcium intake: 1998 through 2003

In Table 5, we show the econometric analysis ofdbtors affecting the intake of
calcium derived from consumption of nonalcoholizdrages. Price, gender and
employment status of the household head, regiae, Hispanic origin, and age and
presence of children are significant drivers otah intake.

The marginal effect of price on calcium intake igeqp as 32.93535-
12.436176*price Given that the average price paichémalcoholic beverages is $2.38
per gallon over the period 1998 to 2003, this nralgimpact is positive. From this result,
the price of nonalcoholic beverages associated twéhmaximum intake of calcium is

$2.65 per gallon, all other factors invariant.
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Households where the household head is employetirhél-or part-time have a
lower intake of calcium from beverages comparedh¢sé of households where the
household head is not employed for full pay. Houtlhlmcated in the Midwest, the
South, and the West have higher intakes of cal&iyi®9, 12 and 6mg respectively than
households located in the East. Calcium intakddawks, Orientals, and other races are
much lower than those of whites. In particular, ietak calcium for blacks is 82mg
lower than for whites; intakes of calcium for Oridatand other races also are lower by
62 and 21mg compared to whites.

Households with Hispanic origin consume 15mg of caicless relative to
households classified as non-Hispanic. Presenckildfen in a household significantly
reduces the calcium intake from beverages. Caloniakes of households headed by a
male only are higher per person per day than thoaseholds headed by both a male and
a female.

Per capita intake in calcium is lower by 10, 33 @4chg in years 2001, 2002 and
2003 respectively in contrast to that of in yea@8,9999 and 2000. The USDA 2000
Dietary Guidelines for Americans recognize the imgace of calcium intake either from
food/beverages sources or from supplements. Howthere may be reasons for the
decline in calcium intake derived through consuomptf nonalcoholic beverages at-
home. First, there is a possibility that while cansus are trying to reduce the intake of
calories and caffeine by cutting back on the constion of nonalcoholic beverages,
intake of calcium drops as a consequence. Secondumers may be substituting away
from nonalcoholic beverages to other non-beveragees for calcium intake.

According to the USDA 2000 Dietary Guidelines, some efdther alternative calcium
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sources are yogurt, cheese, soy-based productaaded calcium, tofu made with
calcium sulfate, breakfast cereal with added calcicamned fish with soft bones such as
salmon and sardines, and dark green vegetabldar@txlturnip greens). Third, some
consumers may satisfy their daily calcium intaketigh supplements and
simultaneously move away from nonalcoholic bevesageally, our study captures only
at-home consumption of nonalcoholic beverages gmores the consumption of
nonalcoholic beverages away from home.

Factors affecting vitamin C intake: 1998 through 2003

In the Table 6, we illustrate the factors affectpey capita intake of vitamin C per
day taken in from consumption of nonalcoholic bagess at-home. Significant factors
that are affecting the intake of vitamin C are @rigender, age, employment and
education status of the household head, regiog, egye and presence of children, and
poverty status.

The marginal effect of price on vitamin C intakeyigen as 19.51129-
1.769564*price. Given that the average price paichémalcoholic beverages is $2.38
per gallon over the 1998 to 2003 period, this nraigimpact is positive, just as in the
case of calories and calcium. From this resultptiee of nonalcoholic beverages
associated with the maximum intake of vitamin C14.93 per gallon.

Intakes of vitamin C of older household heads &ybdr per person per day. The
highest vitamin C intake is among the householdis@éo are over 64 years, which is
about 8mg more compared to those who are below 25.yéall-time (part-time)
employed household heads consume 7mg (5mg) of mit@ntess in comparison to those

who are not employed for full pay.
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Intakes of vitamin C are higher for those houselnadds who are more educated.
Households where the household head has a high sshoo college and post college
education consume 3, 4, and 6mg of vitamin C maia those households where the
household head does not have a high school edacatio

The highest vitamin C intake is among householdatkd in the East. More
specifically, this intake is higher by about 14nmmpared to that of households located
in the West and about 6mg higher relative to tHosated in the Midwest and in the
South..

Intakes of vitamin C are higher for households withchildren than for
households with children. Households headed by noallgshave intakes of vitamin C
that are higher by 19mg compared to householdsdaeaygl both male and females.
Poverty households receive about 3mg of vitamie<s kompared to those who are
categorized as non-poverty.

Intake of vitamin C is lower by 2, 8 and 9mg respety for years 2001, 2002
and 2003 compared to that of years 1998, 1999 @ad. P ossible reasons for the decline
in the intake of vitamin C may be the following. $¥jrdecreased consumption of fruit
juices and drinks (powdered soft drinks like frudea and fruit punch) occurred to reduce
the intake of added sugars, thus extra calorier&k just as in the case with calcium,
consumers may be substituting away from nonalcolh@i@rage choices. Even though
the USDA 2000 Dietary Guidelines advocate the intakatnfs juices as a means of
vitamin C intake, they also place a greater weighdwe obtaining vitamin C through
consumption of a wide variety of fresh fruits ange®bles, such as citrus fruits, kiwi

fruit, strawberries, cantaloupe, broccoli, tomataed leafy greens like spinach. Third,
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some consumers may opt for supplements ratherdéaending on nonalcoholic
beverages. Finally, again, our study revolves anbund at-home consumption, ignoring
away-from-home consumption of NAB.

Concluding Remarks

Obesity among all walks of life is one of the magfamt and widely emphasized
nutrition-related health problems in America todéith the publication of the 2000 and
2005 USDA Dietary Guidelines for Americans, the role @fdrages in the American
diet increased in attention. The 2000 Guidelinesgaeminence to the role of soft
drinks and other sweetened beverages in the U.Sitpbpglemic. The 2005 Guidelines
reiterated the need to limit calories from softés.

Our findings demonstrate the nutritional contribatof nonalcoholic beverages
consumed at-home to the U.S. diet. Beverage chmeele by households have impacts
on determining the intake of calories, calciumfeat, and vitamin C on a daily basis.

Consumption of nonalcoholic beverages adds omwarkinds of nutrients to the
diet. Vitamin C and calcium are two of healthy regdinutrients that come from
consumption of nonalcoholic beverages. Caffeirensther ingredient that is found in
some nonalcoholic beverages which is considereeé twhb-healthy in excessive
amounts. Most of all, consumption of nonalcohokvdérages adds extra sugars (calories)
to the diet. According to the American Beverage Assam (2006), beverage producing
companies have responded positively to the changiegs and interests of consumers
by introducing many low-calorie, zero-calorie, ¢ain fortified, and decaffeinated

beverage choices.
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Many government programs targeting nutritionalardement of households,
such as The Food Stamp Program, National Schooll.Bnagram, School Breakfast
Program, and Special Supplemental Food Program/tamen, Infants and Children
(WIC), are in need of most current information pering to nonalcoholic beverage
consumption. Therefore, demographic profiling ofi$eholds that consume nonalcoholic
beverages, hence nutrient intake, is importandeatify the proper target group for such
government programs.

Price, gender, employment and education statusedfidusehold head, region,
race, poverty status, age and the presence ofehildlere statistically important in the
determination of daily caloric intake from the canmgtion of nonalcoholic beverages.
Statistically significant factors in determiningetdaily calcium intake derived from
nonalcoholic beverages for the same time perioghace, employment status and gender
of the household head, region, race, Hispanic arigtar and age and presence of
children. Employment status, gender and educa¢ieal lof the household head, race, and
region, presence of children and poverty statub®household head were the key
drivers associated with daily availability of vitamC. Age, employment and education
status and gender of the head of the household hegidn, race, year, presence of
children and household poverty status were primatgrchinants of daily caffeine intake
per person.

When yearly dummies were used to ascertain thacthgf year 2000 USDA
Dietary Guidelines, we found that there were significdrops in caloric, calcium,
vitamin C and caffeine in year 2001, 2002 and 2€8®@8pared to that of 1998, 1999 and

2000, our reference years. That is to say, the 2(8IDA Dietary Guidelines have been
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successful in reducing caloric and caffeine intd&aved from nonalcoholic beverage

consumption at home. The reduction in calcium iatalay be due to the decline in milk

consumption, substituting away from nonalcoholicdrages to food products such as
cheese and yogurt, and the use of supplementsdrbpen vitamin C intake derived
from NAB consumption probably is due to the fact tH8DA Dietary Guidelines
emphasized eating fresh fruits and vegetables caadpa drinking nonalcoholic
beverages. Also consumers may obtain vitamin C Bopplements.

Study Limitations
Limitations exist to our study warranting attenti@ur study concentrates on at-

home consumption of nonalcoholic beverages. The dwway-home intake of beverages

is not accounted for in our analysis. Also our asiglgloes not capture the substitution
away from beverage choices to non-beverage choimdsas consumption of fresh fruits
and vegetables. As well, intakes from the use ohdyetupplements are not captured.

Nonetheless, this study demonstrates to some ddgredfectiveness of the USDA

intervention program, the 2000 Dietary Guidelineggeaiucing intakes of calories and

nutrients derived from the consumption of nonaldichoeverages.
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Calories derived from Non-alcoholic Beverages Consumed
At-home in the USA: 1998-2003
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Figurel: Caloriesderived from Nonalcoholic Beverages Consumed At-homein
the USA: 1998-2003

Calciumderived from Non-alcoholic Beverages Consumed
At-home in the USA: 1998-2003

Year

Figure2: Calcium derived from Nonalcoholic Beverages Consumed At-homein
the USA: 1998-2003
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Vitamin C derived from Non-alcoholic Beverages Consumed
At-homein the USA: 1998-2003

mg
& 8 8 & & &

1998

Year

Figure3: Vitamin C derived from Nonalcoholic Bever ages Consumed At-homein
the USA: 1998-2003

Caffeine derived from Non-alcoholic Beverages Consumed
At-home in the USA: 1998-2003

Year

Figure4: Caffeinederived from Nonalcoholic Beverages Consumed At-homein
the USA: 1998-2003
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Per Capita Consmption of Selected Nonalcoholic Beverages in at-Home Markets in the USA:
1998-2003
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Figure5: Per Capita Consumption of Selected Nonalcoholic Beveragesin at-
Home Marketsin the USA: 1998-2003
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Figure6:

Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day
by Age Category for all Non- alcoholic Beveragesin the USA at-Home
Markets: 1998-2003
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Figure7:

Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day
by Employment Statusfor all Non- alcoholic Beveragesin the USA at-
Home Markets: 1998-2003
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Caloric, Calcium, Vitamin C and Caffeine Intake per Person per Day by Education Status
for all Nbnalcoholic Beverages in the USA: 1998-2003
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Figure8: Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day
by Education Statusfor all Non- alcoholic Beveragesin the USA at-
Home Markets: 1998-2003
Caloric, Calcium, Vitamin C and Caffeine Intake per Person per Day by Region for all
Nonalcoholic Beverages in the USA: 1998-2003
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Figure9: Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day

by Region for all Non- alcoholic Beveragesin the USA at-Home Markets: 1998-2003

35



Caloric, Calcium, Vitamin C and Caffeine Intake per Person per Day by Race for all
Nbonalcoholic Beverages in the USA: 1998-2003

250.00

200.00 +—— 1
£ 150.00 ~ O White
] m Black
8 0 Oriental
4

100.00 +— o Giher

50.00 +—{
0.00 :
Calories (kcal) Calcium(ng) VitC (o) Caffeine (ng)
Nutrient Category

Figure 10: Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day
by Racefor all Non- alcoholic Beveragesin the USA at-Home M arkets:

1998-2003
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Caloric, Calcium, Vitamin C and Caffeine Intake per Person per
Day by Hispanic Origin for all Nonalcoholic Beverages in the
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Figure1l: Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day
by Hispanic Origin for all Non- alcoholic Beveragesin the USA at-
Home Markets: 1998-2003
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Caloric, Calcium, Vitamin C and Caffeine Intake per Person per Day by Age
and Presence of Children for all Nonalcoholic Beverages in the USA: 1998-
2003
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Figure12: Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day

by Age and Presence of Children for all Non- alcoholic Beveragesin the

USA at-Home Markets: 1998-2003

Caloric, Calcium, Vitamin C and Caffeine Intake per Person per Day by Gender of
Household Head for all Nonalcoholic Beverages in the USA: 1998-2003
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Figure13: Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day
by Gender of Household Head for all Non- alcoholic Beveragesin the
USA at-Home Markets; 1998-2003

37



Caloric, Calcium, Vitamin C and Caffeine Intake per Person per Day by Poverty Status
for all Nonalcoholic Beverages in the USA: 1998-2003
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Figure14: Per Capita Caloric, Calcium, Vitamin C and Caffeine Intake per Day
by Poverty Statusfor all Non- alcoholic Beveragesin the USA at-Home
Markets: 1998-2003
Per Capita Average Budget Shares for Non-alcoholic Beverage
Consumption in the USA At-home Markets: 1998-2003
20% —
18%
16%0 ]
¥ 14% —
‘%’ 1206
10%6 —
P& —
6%
4% ]
2% —
0% — X X
g 2 £ s s 2 § 5 & B
& 5 § ¥ § & 32 2 B
2 ﬁ § 5 5 E B
T E i B
8 B
? )
Nonalcoholic Beverage Category
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Consumption in the US at-home markets: 1998-2003
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Table 1. Number of households available and used in the study for each calendar
year: 1998 through 2003

Y ear Total number | Total number | Total number | Percentage of
of households | of households | of households households
available with 12 used in the dropped due

months nutrition study to missing

purchases price

information

1998 7624 6116 6087 0.47%
1999 7124 6397 6376 0.33%
2000 7523 6600 6555 0.68%
2001 8216 7142 7103 0.55%
2002 8685 7439 7384 0.74%
2003 8833 7642 7566 0.99%
Table2: Summary Statistics of Intake of Calories, Calcium, Caffeineand Vitamin

C per Person per Day: Derived from Consumption of Nonalcoholic
Beveragesin US At-home Markets: 1998-2003

Mean

Median

SD

Minimum
Maximum
Daily
Recommended
Per centage
Consumed at-
home

Calories Calcium Caffeine Vitamin C
(Kcal/head/day) (mg/head/day) (mg/head/day) (mg/head/day)
220.40 189.19 83.17 52.88
187.67 145.52 50.37 39.13
164.76 166.85 118.27 50.55
0.22 0.13 0.01 0.002
11297.95 6254.10 11633.19 878.03
2000 1000 200 155
11 19 41 34
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Table 3: Econometric Resultsfrom Caloric I ntake 1998-2003

Dependent Variable: CALORIES

Sample: 1 41071

Variable Coefficient Std. Error t-Statistic Prob.
C 171.6798 12.12736 14.15641 0.0000
PRICE 64.94283 3.739707 17.36576 0.0000
PRICE2 -8.850158 0.631577 -14.01280 0.0000
AGEHH2529 -5.337837 10.56349 -0.505310 0.6133
AGEHH3034 -2.042827 10.12367 -0.201787 0.8401
AGEHH3544 -5.492394 9.914460 -0.553978 0.5796
AGEHHA4554 -8.316217 9.906467 -0.839473 0.4012
AGEHH5564 -11.36994 9.969655 -1.140455 0.2541
AGEHHGT64 -16.84977 10.09611 -1.668937 0.0951
EMPHHPT -13.43815 2.451993 -5.480502 0.0000
EMPHHFT -27.52520 2.141644  -12.85237 0.0000
EDUHHHS -0.228936 4.592537 -0.049850 0.9602
EDUHHU -17.81678 4.475897 -3.980604 0.0001
EDUHHPC -27.75611 5.025927 -5.522584 0.0000
REG_CENTRAL 9.843264 2.406647 4.090033 0.0000
REG_SOUTH 2.972269 2.183434 1.361282 0.1734
REG_WEST -22.94704 2.487532 -9.224824 0.0000
RACE_BLACK 11.16282 2.587352 4.314382 0.0000
RACE_ORIENTAL -40.47082 5.795420 -6.983241 0.0000
RACE_OTHER 15.33988 4.434100 3.459526 0.0005
HISP_YES -3.335413 3.708455 -0.899408 0.3684
AGEPCLT6_ONLY -23.69002 4.289057 -5.523365 0.0000
AGEPC6_120NLY -33.78231 3.345016 -10.09930 0.0000
AGEPC13_170NLY -0.195008 3.100152 -0.062903 0.9498
AGEPCLT6_6_120NLY -45.99540 4.539501 -10.13226 0.0000
AGEPCLT6_13 170NLY -45.12102 10.07729 -4.477497 0.0000
AGEPC6_12AND13_170NLY -25.83306 3.981439 -6.488372 0.0000
AGEPCLT6_6_12AND13 17 -41.23147 8.768315 -4.702325 0.0000
MHONLY 79.45617 2.851119 27.86841 0.0000
FHONLY 6.522487 2.031161 3.211212 0.0013
POV185 6.324630 2.517911 2.511857 0.0120
D2001 -8.123482 2.239786 -3.626901 0.0003
D2002 -35.84420 2.217386 -16.16507 0.0000
D2003 -36.72877 2.208974  -16.62707 0.0000

Weighted Statistics

R-squared 0.054771 Mean dependent var 220.1355
Adjusted R-squared 0.054011 S.D. dependent var 164.9065
S.E. of regression 160.5634  Akaike info criterion 12.99608
Sum squared resid 1.06E+09 Schwarz criterion 13.00322
Log likelihood -266847.0  F-statistic 72.05676
Durbin-Watson stat 1.994115  Prob(F-statistic) 0.000000
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Table 4: Econometric Results from Caffeine | ntake 1998-2003

Dependent Variable: CAFFEINE

Sample: 1 41071

Variable Coefficient Std. Error t-Statistic Prob.
C 262.8606 6.034197 43.56182 0.0000
PRICE -106.7801 2.168870 -49.23306 0.0000
PRICE2 11.53707 0.319694 36.08784 0.0000
AGEHH2529 5.465256 4.581237 1.192965 0.2329
AGEHH3034 11.25969 4.389437 2.565179 0.0103
AGEHH3544 20.31039 4.311269 4.711001 0.0000
AGEHHA4554 22.62695 4.310889 5.248789 0.0000
AGEHH5564 24.90986 4.346897 5.730493 0.0000
AGEHHGT64 20.56925 4.412544 4.661540 0.0000
EMPHHPT -3.397131 1.165894 -2.913756 0.0036
EMPHHFT -3.118414 1.013144 -3.077958 0.0021
EDUHHHS -0.784375 2.366216 -0.331489 0.7403
EDUHHU -6.331240 2.293817 -2.760134 0.0058
EDUHHPC -7.714966 2.475355 -3.116711 0.0018
REG_CENTRAL -6.532467 1.156297 -5.649470 0.0000
REG_SOUTH -6.728186 1.021214 -6.588421 0.0000
REG_WEST -2.179317 1.099072 -1.982870 0.0474
RACE_BLACK -21.66671 1.159498 -18.68628 0.0000
RACE_ORIENTAL -13.86962 2.270278 -6.109215 0.0000
RACE_OTHER -1.140404 1.950340 -0.584721 0.5587
HISP_YES -3.097255 1.666959 -1.858027 0.0632
AGEPCLT6_ONLY -21.41220 1.874197 -11.42473 0.0000
AGEPC6_120NLY -23.82135 1.540689 -15.46149 0.0000
AGEPC13_170NLY -19.48379 1.457556 -13.36743 0.0000
AGEPCLT6_6_120NLY -30.17815 2.051912 -14.70733 0.0000
AGEPCLT6_13 170NLY -36.21430 5.080301 -7.128377 0.0000
AGEPC6_12AND13_170NLY -32.50254 1.918906 -16.93806 0.0000
AGEPCLT6_6_12AND13 17 -37.80656 4.329979 -8.731351 0.0000
MHONLY 20.63125 1.211228 17.03333 0.0000
FHONLY 9.038028 0.933472 9.682166 0.0000
POV185 -4.895213 1.261554 -3.880304 0.0001
D2001 1.844437 1.034638 1.782688 0.0746
D2002 -7.854899 1.014205 -7.744881 0.0000
D2003 -6.181949 1.007113 -6.138287 0.0000

Weighted Statistics

R-squared 0.176696 Mean dependent var 69.78638
Adjusted R-squared 0.176034  S.D. dependent var 81.07271
S.E. of regression 78.48088  Akaike info criterion 11.56441
Sum squared resid 2.53E+08 Schwarz criterion 11.57155
Log likelihood -237447.0  F-statistic 266.8869
Durbin-Watson stat 1.989475  Prob(F-statistic) 0.000000
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Table5: Econometric Resultsfrom Calcium I ntake 1998-2003

Dependent Variable: CALCIUM
Sample: 1 41071

Variable Coefficient Std. Error t-Statistic Prob.
C 177.9176 11.88357 1497174 0.0000
PRICE 32.93535 3.080492 10.69159 0.0000
PRICE2 -6.218088 0.472763 -13.15267 0.0000
AGEHH2529 -2.235441 10.52159 -0.212462 0.8317
AGEHH3034 0.734660 10.08492 0.072847 0.9419
AGEHH3544 -0.441121 9.880219 -0.044647 0.9644
AGEHHA4554 -2.919589 9.873038 -0.295713 0.7675
AGEHH5564 3.229476 9.938010 0.324962 0.7452
AGEHHGT64 16.49868 10.06651 1.638968 0.1012
EMPHHPT -21.92706 2.465976 -8.891839 0.0000
EMPHHFT -28.03351 2.152550 -13.02340 0.0000
EDUHHHS 5.576739 4.658234 1.197179 0.2312
EDUHHU -1.220993 4.537934 -0.269064 0.7879
EDUHHPC -2.748268 5.070589 -0.542002 0.5878
REG_CENTRAL 28.62467 2.422457 11.81638 0.0000
REG_SOUTH 12.33538 2.192420 5.626374 0.0000
REG_WEST 5.690264 2.482987 2.291701 0.0219
RACE_BLACK -82.05642 2.588580 -31.69939 0.0000
RACE_ORIENTAL -62.18195 5.707143 -10.89546 0.0000
RACE_OTHER -20.95750 4.421993 -4.739380 0.0000
HISP_YES -14.76653 3.707664 -3.982704 0.0001
AGEPCLT6_ONLY -3.563275 4.272236 -0.834054 0.4043
AGEPC6_120NLY -15.06553 3.349938 -4.497256 0.0000
AGEPC13_170NLY -3.260683 3.111500 -1.047946 0.2947
AGEPCLT6_6_120NLY -24.64131 4.536045 -5.432334 0.0000
AGEPCLT6_13 170NLY -30.68322 10.18313 -3.013142 0.0026
AGEPC6_12AND13_170NLY -9.291599 4.005207 -2.319880 0.0204
AGEPCLT6_6_12AND13 17 -20.10737 8.842003 -2.274074 0.0230
MHONLY 50.92474 2.833485 17.97247 0.0000
FHONLY -1.014895 2.036123 -0.498445 0.6182
POV185 -3.221909 2.545749 -1.265604 0.2057
D2001 -10.53338 2.246650 -4.688482 0.0000
D2002 -33.37135 2.221314 -15.02325 0.0000
D2003 -33.97757 2.212363 -15.35804 0.0000

Weighted Statistics

R-squared 0.070651 Mean dependent var 189.1573
Adjusted R-squared 0.069903 S.D. dependent var 166.7763
S.E. of regression 160.8762  Akaike info criterion 12.99997
Sum squared resid 1.06E+09  Schwarz criterion 13.00711
Log likelihood -266927.0  F-statistic 94.53656
Durbin-Watson stat 1.991204  Prob(F-statistic) 0.000000
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Table 6: Econometric Resultsfrom Vitamin C I ntake 1998-2003

Dependent Variable: VITC
Sample: 1 41071

Variable Coefficient Std. Error t-Statistic Prob.
C 16.78598 3.591059 4.674382 0.0000
PRICE 19.51129 1.438581 13.56287 0.0000
PRICE2 -0.884782 0.282799 -3.128665 0.0018
AGEHH2529 -2.089064 3.055648 -0.683673 0.4942
AGEHH3034 0.767602 2.927195 0.262231 0.7931
AGEHH3544 0.076920 2.863760 0.026860 0.9786
AGEHHA4554 1.661279 2.860737 0.580717 0.5614
AGEHH5564 4.631497 2.877332 1.609650 0.1075
AGEHHGT64 8.446354 2.911768 2.900765 0.0037
EMPHHPT -2.505200 0.690149 -3.629943 0.0003
EMPHHFT -7.243426 0.603577 -12.00084 0.0000
EDUHHHS 3.056549 1.264371 2.417447 0.0156
EDUHHU 4.095766 1.233523 3.320382 0.0009
EDUHHPC 5.892683 1.403209 4.199435 0.0000
REG_CENTRAL -6.857752 0.676094 -10.14320 0.0000
REG_SOUTH -6.257107 0.616615 -10.14751 0.0000
REG_WEST -13.80309 0.712647 -19.36876 0.0000
RACE_BLACK 20.23899 0.736893 27.46531 0.0000
RACE_ORIENTAL -2.966056 1.715690 -1.728784 0.0839
RACE_OTHER 7.007114 1.272382 5.507082 0.0000
HISP_YES 0.341736 1.059868 0.322433 0.7471
AGEPCLT6_ONLY -6.260194 1.241558 -5.042209 0.0000
AGEPC6_120NLY -7.768063 0.954080 -8.141938 0.0000
AGEPC13_170NLY -2.704434 0.878939 -3.076928 0.0021
AGEPCLT6_6_120NLY -8.939837 1.303912 -6.856165 0.0000
AGEPCLT6_13 170NLY -9.088623 2.812354 -3.231679 0.0012
AGEPC6_12AND13_170NLY -4.446071 1.123460 -3.957481 0.0001
AGEPCLT6_6_12AND13 17 -6.757473 2.460020 -2.746918 0.0060
MHONLY 18.65166 0.823808 22.64079 0.0000
FHONLY 1.380501 0.575420 2.399119 0.0164
POV185 -2.695495 0.697939 -3.862078 0.0001
D2001 -1.673092 0.634126 -2.638420 0.0083
D2002 -8.595919 0.629582 -13.65338 0.0000
D2003 -9.363007 0.627646 -14.91767 0.0000

Weighted Statistics

R-squared 0.094769 Mean dependent var 51.41504
Adjusted R-squared 0.094041 S.D. dependent var 47.47578
S.E. of regression 4596854  Akaike info criterion 10.49462
Sum squared resid 86715557  Schwarz criterion 10.50176
Log likelihood -215478.2  F-statistic 130.1869
Durbin-Watson stat 1.984469  Prob(F-statistic) 0.000000
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