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Coordinating on Reducing Advertising: Carbonated Soft DrinksIndustry and
Combating Obesity

Abstract: With the rise in obesity levels across the natpmilicy makers and public
interest groups are taking more interest in adsiediof unhealthful foods. The Better
Business Bureau has formed the Children’s FoodBaweérage Advertising Initiative
(CFBALI), which has recruited carbonated soft di@$D) manufactures to voluntarily
restrict their advertising directed at childrersléisan 12 years of age. This research
explores the effects of the CFBAI on firm level adising to children and adults using
nonlinear time series processes. Estimated AR@Egsses are significant in all models
and capture varying pulse-advertising strategiealbyajor firms. We find that the
market leader does in fact reduce its advertisangoth adults and children and the
second largest firm reduces advertising to adAlisertising for the non-participating
firm, however, increased for adults following thenb The results emphasize the potential
benefits and difficulty of coordinating cooperativehavior in this type of industry. It
appears that policy strategies of this nature neagnbre effective if directed at industries

as a whole and not at individual firms.
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Introduction

There are a multitude of factors that contributéhwhigh levels of obesity in the US and
abroad. As such, researchers, policy makers ankcpoterest groups have been
attempting to find ways to target those factorsohlgontribute to overconsumption and
or sedentary lifestyles, which translates into dipes

Over the last few years, advertising for unhealtfdods has been identified as a
potential contributor to obesity. Advertising dited at children has received especially
harsh criticism as it generates a high level ofieyconcerning the well being of young
people. Consequently, several industry-lead invigst have focused on ways to reduce or
restrict levels of advertising directed at childrprimarily through self-regulation. One
example is the National Advertising Review CourscChildren’s Advertising Review
Unit (CARU) which develope&elf-Regulatory Guidelines for Children’s Adveriggi
and provides monitoring and scrutiny of advertisiingcted at children. More recently,
the Better Business Bureau has formed the Childreéabd and Beverage Advertising
Initiative (CFBAI), which has recruited firms to hamtarily restrict their advertising to
children less than 12 years of age.

As many firms have voluntarily enrolled in init\as such as the CFBAI, a
natural question is what effect has this had ona&dvertising levels. For one, even
though advertising targeted to children may beiatst, children still watch television
with their parents and older siblings. Even if femestrict their advertising targeted at
children, they may still increase their advertisiaggeted at adults, which could spillover
to children as well. As a result, a reduction inextising directed at children may have

no effect or even a positive effect on childrerdsexrtising exposure.



Alternatively, it is suggested that oligopoly fisrtend to over-advertise as a result
of market competition and the need to product dkfiiate (Waldman and Jensen, 2007).
The result of excessive advertising can be lowefigsr While firms could increase their
profits by reducing advertising levels, in a conijpet market there is no incentive for a
firm to move first; this result is demonstratechistatic game as a stag-hunt outcome. In
this instance an outside mechanism could help coatelreduced advertising levels by
all participating firms. As such, following the CABwe might expect a decline in
advertising to all age groups.

We estimate a time-series model of advertising byomcarbonated soft drink
(CSD) firms in the US to determine if the restoction advertising directed at children
had a statistical impact on their exposure to telem advertising. Corresponding to the
CFBAl initiative, we disaggregate advertising it groups: advertising to ages under
12 and ages 12 and older. Rather than focus omdikpees, we measure advertising
exposure using gross ratings points (GRPs). Intiat¢iwe model firm competition using
a series of nonlinear time series models, whiahwathe data to determine competitive
interaction.

To account for the commonly found heteroscedagtinierror terms of
advertising data, a novel estimation approach igleyed. We hypothesize that the main
determinant of heteroscedasticity in televisionaatsing models should be attributed to
the pulse advertising strategy that firms typicaiijize. This advertising strategy is a
form of volatility clustering, which ARCH structutesrror terms are used to explicitly

model (Engle, 1982; Franses and van Dijk, 2000)er&fore, we estimate a set of ARCH



class models and account for possible competititeractions among firms using lagged
values of GRPs.

As expected, the ARCH processes are significapp@ting the nonlinear model
that allows for the variance grouping of pulse atiseg. The difference between the
estimated ARCH coefficients of the three firms segjg that while general advertising
strategies are similar, specific applications \aesoss firm.

The market share leaders, Coca-Cola and Pepshiettie most significant
results. The advertising restriction results ireardase in both children and adult GRPs
purchased by Coke and a decrease in adult GRPsgsat by Pepsi Therefore, it
appears that the planned advertising restrictidpeuecoordinate decreased advertising
by participating CSD firms. The effect that thdwntary advertising ban had on GRPs
appears to be much larger than first anticipatdd decreased exposure of unhealthful
foods to both children and adults. Following théuwmtary ban on advertising, GRPs for
adults increased for the non-participating firm, Peppet. As the leading CSD firms
decreased advertising, Dr. Pepper increased thisG

The outcome of the presented model demonstratasettak for empirical analysis
of non-market policy interventions and highlights potential benefits and difficulty of
coordinating cooperative behavior in this typerafustry. Indeed, policy strategy of this
type may be more effective if it gains industry-evigcceptance.

M otivation

! The effect on children’s GRPs was negative butsigtificant.

% The effect on children’s GRPs was positive buigniicant.



At a basic level, the purpose of advertising isiocourage consumers to purchase new
products (increase demand), continue to buy cepraducts (prevent a reduction in
demand), and make their willingness to pay forgreluct higher (rotate demand).
Effective advertising then may lead to consumptbproducts that may not have
otherwise been consumed (Dixit and Norman 1978y Gauses some concern if the
products have low nutritional value. This concerespecially poignant if the advertising
is directed at children, as children are generalbye susceptible to the effects of
advertising (Friestad and Wright, 2005; Oates, Btaand Gunter, 2003). Additionally,
research has identified, to some extent, a relstipnbetween advertising and obesity,
leading some to worry that advertising contributethe growing obesity epidemic. For
example, Chou, Rashad and Grossman (2008) findiiygorelationship between
children viewing TV ads for fast food restauramtsesity and the probability of being
overweight. Andreyeva, Kelly and Harris (2011) filiht fast food advertising is
associated with significantly higher weight outcenfi@r overweight and obese children
as welf.

Advertising is clearly an important consideratfonfirms as well. While
advertising may increase demand, it is not witlomst. For one, there is the financial

burden of advertising. Since the economic impaetdviertising is often difficult to

3 Alternatively, Holt et al. (2007) find that chilelm were not exposed to more food
advertisements in 2004 than in 1977 and they fméwidence that children are seeing
more advertising for low nutrition foods over treree time period. Zywicki, Holt and
Ohlhausen (2004) further emphasize that food meudkéd children has not grown

during the same time that obesity has increased.



evaluate, firms are pressed to justify their adserg budget, especially in times of fiscal
scarcity. Beyond that, some advertising can alsdribnte to a negative public image, as
is the case with advertising directed at childteadvertising is costly and at the same
time draws negative public attention, firms maybking to reduce their level of
advertising to reduce costs and improve their gublage. However, firms may face a
competitive environment where their decision toeatise is affected by other firms’
behavior. More specifically, the benefit of reding advertising may be conditional on
cooperative behavior of all firms.

We discuss a simple two player Stag-Hunt game a&xample (Figure 1). Each

firm faces the discrete choice to advertise higtoar The payoff for each firmy', is
conditional on their own advertising choice andrtkempetitors advertising choice.
Since advertising is costly to the firm (due taafiicial costs and social perception) we
assume that the high level advertising payoffss han the low level advertising payoff.
This is the excessive advertising argument whigyssts that firms invest in too much
advertising due to competition and that if theyusetl their advertising, their costs would
decline (without hurting their revenues) and tipeofits would go up. If advertising to
children is receiving negative public attentiorerttadvertising would in fact be
excessive if the marginal costs of public attenbatweigh the marginal benefits from
increased demand.

Noting firm 1’'s choice with the first subscript afidn 2’s with the second

subscriptthe payoffs for firm 1 and firm2 are ordered &s:> i, >y, > i, and

T > T, 2 1, > 1T, respectively. In a Stag-Hunt, as opposed to a feis® Dilemma,

there are two pure Nash equilibria, one where ptaiers choose to defect (advertise



high) and one where both choose to cooperate (&skéow). In our simple example, the
decision to cooperate (advertise low, advertise lowvides a larger overall profit for
both players. However, if both firms are alreadyhatrisk dominant payoff (advertise
high, advertise high), they will continue to adisthigh and receive lower profits.
Clearly this creates a coordination problem betwkerfirms. If they can simultaneously
agree to advertise low, both firms could receighbr profits.

The introduction of the CFBAI could coordinate adiging reductions by
participating firms. Essentially, the CFBAI prov&lthe opportunity for any one firm to
signal their desire for coordination without ingog any actual losses. That is, any firm
can signal their intention to reduce their advergsy joining the CFBAL. If no other
firms in the industry were to mimic this behavitbre initial firm could potentially excuse
itself from participating in the CFBAI.

While it is possible that oligopolists in a marketuld be willing to reduce
advertising levels given some coordination, theeeadher potential outcomes as well.
Advertising to adults reaches a broader audienckeakion makers. The introduction of
the CFBAI could direct firm advertising expenditsifeom lower-return advertising
(targeted at children) to higher return advertiqitaggeted at adults). As such, the
implementation of the CFBAI may result in a redagtin advertising to children and an
increase in advertising to adults. Finally, itngortant to note that even if advertising

directed at children is restricted, children’s esyp@ to advertising may not change (or it



may increase) because children still view aduleatilsing which does not necessarily
exclude childref

Data

The CSD market in the United States can be chaiaeteas an oligopoly dominated by
three major firms, Coca-Cola Company, PepsiCo httlar. Pepper-Snapple Group Inc.
The industry relies largely on advertising with thajority of advertising expenditures
going to television advertising and the majorityteevision advertising allocated to the
major brand products for each company: the majoifitgoca-Cola advertising
expenditures are for Coca-Cola, PepsiCo Inc acdextPepsi and Dr. Pepper-Snapple
Group Inc. advertises Dr. Pepper. Not only do tlagomCSD brands receive the largest
share of advertising expenditures, they are alserdded the most frequently. Some
seasonal or promotional CSDs are advertised forghesperiod of time, whereas the
major brands benefit from advertising pulsing tgats in which repetitive pulses of
advertising occur with a certain frequency througthbe year. Rather than using data
disaggregated by brand, the time series usedsmélsearch provide weekly measures of
national advertising GRPs Imarentcompany for five different age groups from January
2006 to December 2008 (152 week§RPs are a measure of the number of people who

see an advertisement multiplied by the frequenayiths viewed.

* Advertising to children is generally defined by ttomposition of the audience viewing
the advertisement. For example, if 50 percent efaihdience for a commercial is adults,
then the advertisement is considered adult aduggtlsy many company standards.

® National advertising includes network, cable aynidécated advertising.



The data also captures the introduction of thedtéil’'s Food and Beverage
Advertising Initiative (CFBAI). The two largest CSidms (Coca-Cola and Pepsi)
voluntarily joined the CFBAI; however, the termstbéir participation vary. For
example, Coca-Cola was one of four companies tqbtetely stop advertising directed
to children where child directed advertising isidefl as having 50 percent of more of
the audience profile being children undef.18 fact, Coca-cola claims that it has never
advertised to children based on these standardsJ@ea-Cola’s CFBAI pledge,
http://www.bbb.org/us/children-advertising-initiat/ Coca-Cola/). Alternatively, Pepsi
agreed to restrict their under 12 advertising todpcts that meet their SmartSpot
nutrition guidelines, where regular CSDs do not intleese guidelines
(http://www.pepsico.com/Download/PepsiCo_Pledgeg.eépsi committed to
implement their restrictions by January 1, 2008 this in 2005, Pepsi voluntarily
restricted advertising their flagship cola (Pepsi¢hildren under 12 (Ward and Grant,
2005). These standards do not mean that childreer see advertising for CSDs from
Pepsi or Coca-Cola, only that those companies titanget audiences comprised of
children (Coca-Cola) or advertise unhealthful piduo children (Pepsi). Clearly there
is room for questioning the effectiveness of th@amdards. At the same time, January 1,
2008 provides an opportunity to examine if Pepgilemented any significant changes to
their advertising to both children and adult adeerg. Further, Pepsi’'s implementation
date may have allowed Coca-Cola and Dr. Peppemuoltaineously reduce their

advertising. That is, if Coca-Cola and Dr. Pepperenaware that Pepsi intended to

® Coca-cola has since amended this pledge to badieree profile of children under 12

greater than 35 percent. However, our data setatsfthe 50 percent level.
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reduce their advertising, they may have done theesdo date, Dr. Pepper-Snapple
Group Inc. has not joined the CFBAI.

To match our data to the advertising restrictiordglines we aggregate our five
age groups into two groups: children (under 12)t@edager/adults (12 and older). It is
important to note that the GRPs used in this dabaidentify if a child or adult saw an
advertisement or a certain product, but it doedisiinguish the type of advertisement
that was seen. Advertising directed at children alag generate GRPs for adults who
are also watching the advertisement. Likewise, dbieg directed at adults may also
generate GRPs for children who view the advertisgme

In Figures 2-4 we plot the aggregate advertisind®&Rr all regular CSDs
owned by Coca-Cola, Dr. Pepper and Pepsi respgctiv@ken down by children and
teenager/adults. As shown, the GRPs for childred te follow the GRPs for adults,
with the level of advertising for adults almost smtently higher than that for children.
Adult advertising is generally during prime-timevadising spots and thus is more
expensive. The summer time advertising tends tmdae active and there are also two
peaks for Coca-Cola, which appear to corresponided®Vinter Olympics (February
2006) and Summer Olympics (August 2008), which G@0oka sponsors. The advertising
frequency for Dr. Pepper appears to increase eaah in 2006, Dr. Pepper’s advertising
pulsing starts in April. In 2007, their advertisipglsing starts in January. Finally in
2008, we notice that advertising starts in Janaad/lasts until August and appears to
have greater frequency i.e., more peaks.

In Table 1 we show average weekly real advertisxygenditures for all three

firms for regular and diet soft drinks by year. €dpends the most each year, followed
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by Pepsi and Dr. Pepper. Dr. Pepper puts a muehegremphasis on regular soft drinks
whereas Pepsi spends relatively more on diet sofksl It appears that all three firms
reduced their expenditures from 2006, suggestisigwa down in advertising which may
be related to a decline in consumption or a slowrdm the economy. After the end of
2007 expenditures for regular CSDs recovered fdeGmd Pepsi, but at a modest rate.
This could be due to a continual downward trentheneconomy and is not necessarily
associated with the CFBAI. Dr. Pepper, on the otfaerd, exhibits a much greater
increase in expenditures for regular soft drink008. It is not clear based on this
preliminary analysis if this is related to the CABBut it does appear that the change in
Dr. Pepper’s expenditures were greater than thddaaing firms.

The standard deviation of expenditures providesr@sting information as well.
For all three companies, the standard deviatieexpenditures declines from 2006 to
2007. In 2008, the deviation increases greatl\Cioke and Pepsi but remains low for Dr.
Pepper. This shows that Coke and Pepsi advertimnogmes much more sporadic,
whereas Dr. Pepper’s advertising is more consistena prelude to our empirical model,
this also suggests that our estimation approachldla@count for erratic variation.

Unfortunately, the expenditure data is not disaggted by age group. However,
we can compare the data on children and adult GRP&ach of the firms. In Table 2 we
report the sum of GRPs for children and adultsdgryFor both Pepsi and Coke, we
notice a consistent pattern of declining GRPs gae for both age groups. Again, this is
likely due to the declining economy. For Dr. Peppewever, the sum of GRPs increases

from 2007 to 2008 for both children and adults.isTrhay not be directly attributable to
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the CFBAI as other factors may also have an effrdtjt does show that the behavior of
Dr. Pepper varies compared to Coke and Pepsi.

Exploratory Regression Analysis

While CSD advertising behavior is clearly a timeies® question, we initially examine
the advertising data to determine if the implemeotedate of the CFBAI had an effect
on firm GRPs. We combine each of the firm’s 152 kgeaf advertising data into a panel

and estimate the following model:

(1) GRR= yit'zit +(0, Oly + B, [CFBAI)(1+ Coke+ Pepsj+a; +&, .

GRPis for firmi at timet for groupg (children, adult). The vectarcontains firm sales
and advertising price€ly is a dummy variable to indicate when the Olymaias being
held andCFBAIis a dummy variable to indicate the implementatbthe CFBAI. Since
we want to compare the effect between the threesfiwve also include two dummy
variables to identify different effects f@okeandPepsi We include firm fixed

effectsg, , and cluster the errors by firm.

To measure the cost of advertising we considereerakdifferent approaches.
Our data provides advertising expenditures per ideenent allowing us to calculate the
price paid for GRPs. This price time series isllike be endogenous, however. As an
alternative we use the Bureau of Labor Statisticel&cer Price Index (PPP) for
television broadcasting. While this is not a petrfeeasure of the cost for advertising
GRPs, it represents the costs of television brad@nd is likely correlated with the
prices that would be charged for advertising bgvision companies to raise revenues.

The sales data are taken from 16 major metropalégions in the US and is an

13



approximate measure of national weekly sales bly 8an. Since sales is likely to be
endogenous, we use sales lagged by 1 period.

We report the estimates for equation (1) in Tabl€H& estimates for children
GRPs (column 1) show that the Olympics has a sggmt impact on CSD firms with
Coke increasing their advertising GRPs to childaed Dr. Pepper and Pepsi decreasing
their advertising GRPs to children. The lag of sdld.sale$ has a significant positive
effect on children GRPs as well. The sign on pr{pg#v) is negative as expected, but
insignificant. The parameters of interest are tR8&l dummy variables. Based on our
model estimates, the implementation of the CFBAtI& a decrease in both Coke and
Pepsi’s advertising GRPs for children. This is sunprising for Pepsi, as they pledged to
reduce advertising to children by their implemeptatiate. The fact that Coke also
appears to follow suit suggests that their maydmeescoordination effect. Alternatively,
Dr. Pepper GRPs to children significantly increai@ldwing the implementation of the
CFBAL.

The estimates for adult GRPs (column 2) show simdaults as the model for
children. Most interesting is the significant chang adult GRPs for all three firms.
Again, Pepsi and Coke reduce their advertisingltdta while Dr. Pepper increases their
advertising to adults. This result is interestiogsidering that the CFBAI pertains to
advertising to children, not adults.

The results provide preliminary evidence that tiB&I may have had an effect
on firm advertising behavior. At the same time, kboer, there are clearly time series
dynamics not being considered in this estimatiohil®dynamic panel series estimation

is possible, the majority of statistical tests r@hypanels where botkhandT are large
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(Cameron and Trivedi 2005). Since d&ur 3, we will rely on time-series methods using
separate equations for each firm (described iméx section).

Theoretical M odel

The most common approach to examining firm behasitw specify a profit maximizing
model and estimate various forms of interfirm cotitfme. When firm pricing behavior

is of concern, this is the ideal approach. Givenwhst number of firm products and our
interest in advertising behavior, we find it paremous to focus on just firm advertising.
To estimate the effect of the implementation of @Al on firm’'s weekly GRPs, we
employ duality results of the cost minimization lpieom to specify advertising GRPs as a
factor of production, thereby separating adverjsnom the firm pricing decision and
consumer demand. In this approach, we assumeitfeatedt factors are used for
production and advertising of the firm’s produdiowing for separability of the cost
function as®(W, P;Q) = ¢, (W; Q) + ¢, (P; Q) whereW is a vector of prices for
production inputsP is a vector of prices for advertising medgis the desired level of

output, ¢, (W; Q)is the production cost function ang| (P;Q)is the advertising cost

function. Implicitly then, this framework separatag a firms cost of advertising
required to achieve some desired level of outpthaut having to explicitly model
demand. As suggested by Seldon et al. (2000),lwwedtical justification for separating
production and advertising is that advertising baraltered after production has
occurred.

Focusing on the advertising cost function, the mimation problem is:

ming, = AP suctthat Q = r(A), whereA is a vector of advertising units afidA) is a
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function that translates the number of advertisings into the desired output. Solving
the minimization problem produces a vector of atisiig equations,
@ A=APQ).

Corresponding to our data set, the advertisingsuijtare the number of GRPs
selected by a firm. Specifying GRPs as a factgrotiuction may not be intuitive, since
firms purchase advertising blocks from networkswideer, the decision of how much to
spend for a block of advertising is a function oivhnmany GRPs will be acquired in a
block of advertising. Given that advertising is ghased via competitive advertising
markets, firms understand the number of GRPs @rabe acquired for a given price. For
example, if a firm has a limited budget, they caguare low-cost GRPs, which typically
consist of an advertising block aired during nomagrtime viewing.

Several other papers have used a cost-minimizappnoach to examine
advertising behavior of firms. Seldon et al. (2080¢cifies a translog cost function and
solve for the factors of production to examine bedustry advertising shares. Silk et al.
(2002) also specify a translog model to examinbtalgfferent forms of national media
advertising in the US. Fare et al. (2004) and Vayda and Tremblay (2006) study the
beer industry and use a cost minimization appré@@valuate the efficiency of firm
advertising decisions. Finally, lwasaki and Trem{l2009) examine how advertising
regulations impact efficiency in the cigarette istity.

It is common, as in the literature cited aboveegbmate the factors of production
given by equation 2 by specifying a functional fo®pecifically, the cost function,

q)A(P;Q), is specified using a flexible functional form buas the translog and the factors

of production are recovered using Shephard’s lenfdding such structure ensures
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consistency with economic theory, however it atepases restrictions on the model. As
noted by Manera (2006, p 128) regarding such motEe variables of an economic
system are interrelated in a complex way, wherestationarities, dynamics and specific
events play a crucial role.” Further, the data gatien process may not be known to the
econometrician and will contain both determinisiicl stochastic components. As
opposed to enforcing structure on the cost minitidagproblem a few authors specify
linear models, and instead focus on the dynamicgases affecting the error term.
Manera (2006), for example, employs a vector aagpassive model (VAR) with
deterministic components. Hyde and Gloy (2007) as®a VAR model to examine
competitive advertising between branded and gemee@t. Steenkamp et al. (2005)
specify a VAR model to simultaneously examine atisig, pricing and market shares.

The potential benefit of a data driven time-seapproach such as a VAR model
is that instead of enforcing restrictions on thedelpthe researcher lets the data describe
the interactions. Advertising strategies of firmms eomplex and the interactions of firm
competition are dynamic and complex as well. Masearchers choose to provide
structure and assume some type of formal compefitar example, Cournot or Bertrand
behavior) or some dynamic equilibrium process sagcMarkov-Perfect Equilibrium.
While such approaches are clearly important, itlmanifficult to account for structural
change in the market since the behavior of the dasimey played is likely to change as
well (Perloff, Karp and Golan 2007).

A VAR model of advertising factors can be specife

(@) BLA=alx +¢,

17



where over some time tremndz, is a vector of deterministic components (consterrht

time trend, structural breaks, seasonal variale), 8(L) is a p" order matrix

polynomial in the lag operatdy, and &,is a vector of i.i.d. normally distributed error
terms. The vecto® contains elements representing advertising GRPallfirms in the

industry.

While the lagged time series model (equation vedl for dynamic interaction
among firms, it neglects to account for commonlgdipulse advertising strategies
undertaken by firms. Statistically speaking, pw@dgertising can be viewed as a form of
volatility clustering, where periods of high volusef advertising, and GRPs, appear as
regions of increased volatility in a time seried ane typically followed with low periods
of advertising, represented as regions of low Vdlat These regions are easily
identified in a plot of Coca-Cola GRPs (Figure)r example, in 2008 there are four
periods where GRPs peak, with the largest peakronguAugust 1st.

To account for pulse advertising in GRP’s we speeguation (3) as a system of
independent time series equations with autoregressinditional hetersokedastic
(ARCH) error terms as well as a set of exogenougbkes. ARCH time series models
were originally developed to account for variankesiering in financial time series

(Engle, 1982). For each of thérms, the error terng, ,, is assumed to be conditionally
heteroskedastic and is modeled using an ARCH nufdwiderp such

thatg;, = VVi,t\/F,t andh =« +An’_,, wherew  is i.i.d. with zero mean and unit
variance,q and/ are parameters to be estimated, and the sgrieis conditionally

homoskedastic. The use of ARCH class models oveR ¢lass models will allow for a
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more efficient specification of the nonlinear dynamrocess involved in CSD
advertising. The interaction between firms is dipst as independent lagged variables
in each CSD firm’s equation of GRPs.

Empirical approach

We specify equation (3) to estimate advertising &RIP children under 12 and teens and
adults for each of the three CSD firms’ non-diejonarands resulting in six reduced

form equations:
(4) A% = Zai?mzi,m,t +Z At zzdlgj AL +eii#].
m k il

For thei = 3 firms, the advertising equations aredar children or adult advertising

GRPs ovet =152 weeksz

. e CONtainsm exogenous time varying variables specific to
each firm, including an intercept, a dummy variaboleapture the effects of the winter
and summer Olympics, the national producer pridexrfor television advertising, and
an estimate of total sales for the respective G8bsfover 16 major markets in the US. It
also includes the variable of interest, a dummyadde identifying the implementation of

the CFBAI. Theqa'’s are parameters to be estimated correspondiagdb of the
exogenous variables. TfEs are parameters to be estimated correspondiog/tefirm
lagged advertising and tidés are parameters to be estimated corresponding to
competitorj lagged advertising. Each equation kasR lags,| lagged competitor GRPs,
andp ARCH lags. The optimal number of AR lagandl, and ARCH lag®p, are
selected based on overall model fit, consistenoysacfirm equations, t-statistics, Log
Likelihood estimates, and the Akaike Informationt&ron (Tsay, 2002).

| dentification

19



The choice to restrict advertising by firms is clg@ndogenous to their advertising
behavior. Estimating the effect of the CFBAI basadhe date that firms chose to join
the initiative would create bias, as it would beretated with unobserved variables
captured by the error term. However, we estimatesffect of the CFBAI based on the
actualimplementation date of the advertising restrictahich is not necessarily chosen
by the firms. Further, the implementation data waneine in this analysis is relevant for
Pepsi, not the other firms. An important questizentis whether or not unobserved
factors that affect Pepsi's weekly advertising diecis are correlated with the
implementation of the CFBAI. If advertising is pteed far enough in advance, there
could be unobservables which affect the streandeéiising we observe in our data that
also have an effect on the chosen implementatitanfdathe advertising restriction. As
such, the dummy variable for the CFBAI would berelated with the error term for the
Pepsi model. Given the dynamic nature of advegidnowever, it would seem unlikely
that any decision to restrict future advertisingaobe highly correlated with factors that
affect the choice of advertising GRPs in the futi@ one, changing market conditions
affect advertising costs and therefore advertisimgices. While Pepsi might anticipate
changes in market competition and adjust their dbueg accordingly, there are
numerous exogenous factors, such as the recendbmeourisis, that they could not
account for. They could plan for future prices laibse expectations of competitive
behavior, but the changing economy would ensurtaliigy of prices and therefore
varying advertising expenditures. For example gt@nomic crisis in the US has lead to
a reduction in advertising by many large advergjgirms, creating a greater supply of

available television advertising time. Finally, olgas in consumer behavior would likely
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have an affect on advertising decisions as welloBesity concerns have spread there has
been a growing trend away from carbonated sofkdrid/e assume that the
implementation of the CFBAI initiative is exogendoghe stream of Pepsi advertising
GRPs we observe in our data.

Another important consideration lies with the gah&orfman-Steiner result,
which implies that firms select prices and advergsimultaneously. In our modeling
approach we treat the desired output (Q) as chasénhen select the appropriate
advertising level to achieve that output. If prieesye simultaneously chosen with
advertising, then prices would be endogenous tadvertising equations. We would
then have to account for this in our estimatioreréhare two reasons why simultaneity of
prices and advertising is not a concern in our @ggn. First, we use national level
advertising data, whereas prices that directlycafiernand (i.e. output) are set by
retailers at the store level. From the firm’s pexdjve, advertising and retail prices are
not simultaneously chosen. Second, even if the fiassome expectations of retail price
mark-ups and coordinates advertising and pricirgysttns, this would occur at a
regional level since prices vary by location. Astsuve would expect regional spot
market advertising to be correlated with regiomsit prices. In fact, the greatest
variation in city-level advertising is explained syot market advertisifigAs our
analysis relies on national level advertising, weuane that pricing is not endogenous to
our estimation.

Empirical Findings

" There is also variation in advertising due to eavertising and syndication

advertising, but far less than spot market advegis
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We present the results of six time series equatibaBles 4-6). As expected, the ARCH
processes are significant in all models suppottieghypothesis that the use of pulse-
advertising strategies has a significant effecowerall model fit. The AR lags are
significant for Coke, Pepsi, and Dr. Pepper at vayylegrees suggesting that the time
series approach is effective at capturing the dyoaavertising behavior of the firms.
Further, we find that the appropriate AR lag stuoetbased on various fit criteria is to
include four period lags in each equation. In addito model fit criteria the time series
parameters are specified the same for all equat@r=nsistency and to allow for
comparison of potentially different advertisingaségies. Indeed, the estimated ARCH
coefficients and autoregressive lags are diffebetiveen CSD firms and between age
groups, suggesting that general advertising stiege@gry across manufactures. While
the time series lags are not individually interpbd¢ due to their interaction with each
other and the ARCH parameters, it appears thantgjerity of all non-redundant
dynamic processes are confined to a single mop#risds.

The equations for the market share leaders, Cota{Table 4) and Pepsi (Table
6), exhibit the most statistically significant résuThe advertising restriction parameter
identifies a significant decrease in Coke GRP$fih children and adults and Pepsi
GRPs for adulfs The fact that Pepsi’s children GRPs do not hasigrificant change is
not terribly surprising since they had already wduily restricted advertising their
flagship soda in 2005. However, as previously dised, it is interesting to find that

Coca-Cola’s advertising to children significantlyanged. As suggested earlier, this

® The CFBAI had a negative effect on Pepsi's GRPstiddren, but this value was not

significant at the 10 percent level.
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outcome may have been motivated by a coordinated & move to higher profit
equilibrium. That is, if Coca-Cola suspected thep$ would reduce their advertising,
they may have decided to do the same.

The fact that advertising to adults also decreasgties that participating firms
did not attempt to increase their advertising tolsdo compensate for reduced
advertising to children. Just because firms doageertise directly to children does not
guarantee that children will not be exposed to adeg. Firms could increase their
advertising directed at adults with the anticipatibat children would also see the
advertising. Rather, their overall advertising Ieveppeared to have decreased.

It is important to note that participating firmsutd haveonly reduced their
advertising targeted to children and the impacadults was a consequence of reduced
spillover from children’s advertising. That is, $esdvertising directed at children meant
less advertising for adults as well. While this htigave some impact on the results, the
magnitude of the effects suggests that this doeexmain the entire effect. Many adults
do not have children; as such the reduction irdeail’s advertising would have a
minimal impact on adults GRPs.

The voluntary ban on advertising appears to hadeahaopposite effect on the
non-participating firm. Dr. Pepper’s adult GRPsH{EsS) increased after the onset of the
CFBAI ban and the sign on the children’s GRPs wasstiye, although not significant.
As the leading CSD firms decreased advertisingP@pper increased their GRPs.
Whether this decision was solely in reaction tolibbavior of the other firms is
indiscernible. It could be that Dr. Pepper antitapiethe advertising reductions and then

chose to increase their advertising levels to gitamgain market share. At the same

23



time, however, if the two largest CSDs reducedrthdvertising expenditures the price of
advertising would decrease and the availabilitgabfertising would increase, reducing

the cost of advertising to others in the markee ®ptimal advertising decision as
implied by Equation (2) suggests advertising by ®apper would increas@ﬁ)ép <0.

Whatever the exact motivation for the advertisimgréase by Dr. Pepper, the results
emphasize the potential difficulty of coordinaticmpperative behavior in this type of
industry. Firms in such oligopolistic industrieg drighly competitive and product
differentiation is key to maintaining profits. Asah, advertising plays an important role
in creating brand value.

The Olympics dummy variable is significant and rniagafor Pepsi and positive
for Coca-Cola, the official sponsor of the Olympithis captures the ramp up of
advertising by Coke and the reaction by Pepsi, iwlido reduce their advertising. This
highlights interesting behavior by Pepsi; instefdttempting to combat Coke’s
advertising campaign they instead reduce their mdipgres. Television advertising
prices (PPITV) are significant for Pepsi with a atge signed coefficient whereas they
are not significantly different from zero for Co€ala or Dr. Pepper. This could suggest
that the marginal cost of advertising does notcfeoca-Cola or Dr. Pepper as much as
Pepsi. It may also be that PPI for TV broadcastiogs not sufficiently capture the price
of advertising for these firms. Individual saleslaompetitor GRP’s are significant at
various levels for the different CSD firms.

Implications of Results
Due to a coordinated initiative by the Better Besis Bureau, the two leading CSD firms

agreed to reduce advertising directed at childredeuthe age of 12. While it is easy to

24



observe that advertising targeted at children thg at a certain date, the actual impact
on advertising effectiveness as measured by GRBsataclear and various possibilities
existed as to the actual outcome. Ex ante, awetase or decrease in GRPs for both the
younger and older age groups could be expecteatidition to restricting advertising to
children, firms could choose to reduce, increas@antain advertising to adults, which
would have varying effects on the amount of adsergy children see.

Empirically, we find that GRPs were negativelyeated for both children and
adults for the two largest firms with the onsethed CFBAI. The effectiveness of this
policy creates hope for future efforts to reduameintives of unhealthy eating. Whether
television advertisements have a significant eféecthildhood obesity is of lesser
importance in this case as we see a possible Rarptoving outcome where the
participating firms reduce potentially excessiverging expenses. On the other hand, it
appears the CFBAI has had a different effect orpaditipating firms. Those not
directly involved in the agreement now appear tbéeefiting in a non-cooperative way.

There is an important tradeoff for firms to considéen deciding to regulate
their own advertising. Advertising generates lagtoodwill for a firm’s product.
Advertising goodwill, much like other forms of cégdi depreciates over time and
requires maintained investment. At the same tirokintarily reducing advertising to
children also creates goodwill with the public.rf& must consider the tradeoff of
advertising goodwill with public goodwill. That ithe benefit they get from advertising
their products versus the benefit they get froomppgierceived as being socially
responsible. To this point, it is perhaps lessssing that Pepsi would play a role in the

CFBAI as they are part of larger brand, PepsiCowigch produces a broad range of
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products, not just soft drinks. As such, they mayenmore to gain in terms of public

goodwill. While Coco-Cola is primarily a beveragampany, they are the largest

beverage firm in the world and have more at staikle thie public. Alternatively, Dr.

Pepper is the third largest carbonated soft dimk &nd may have more to gain from

increasing their advertising expenditures rathantappealing to public goodwill. It

appears that policy strategies of this nature neagnbre effective if directed at industries

as a whole and not at individual firms.

References

Andreyeva, T. I.LR. Kelly and J.L. Harris. 2011. Bspre to food advertising on
television: Associations with children’s fast foadd soft drink consumption and
obesity.Economics and Human Biologyorthcoming.

Cameron, A. Colin and Pravin K. Trivedi. 2008icroeconometrics: Methods and
Applications.New York: Cambridge University Press.

Chou, S.Y., I. Rashad and M. Grossman. 2008. eastffestaurant advertising on
television and its influence on childhood obesityurnal of Law and Economics
51: 599-618.

Dixit, A. and V. Norman. 1978. Advertising and waz.The Bell Journal of Economics
9:1-17.

Engle, R.F. 1982. Autoregressive conditional heteedasticity with estimates of the
variance of United Kingdom Inflatiofsconometriceb0: 987-1007.

Franses, Philip Hans, and Dick van Dijk. 208@n-Linear Time Series Models in

Empirical Finance Cambridge: Cambridge University Press.

26



Fare, R. S. Grosskopf, B.J. Seldon and V.J. TreynB@04. Advertising efficiency and
the choice of media mix: a case of béeternational Journal of Industrial
Organization 22: 503-522.

Friestad, M. and P. Wright. 2005. The next genematResearch for twenty-first-century
public policy on children and advertisinipurnal of Public Policy and
Marketing 24(2): 183-185.

Holt, D.J., P.M. Ippolito, D.M. Desrochers and CKelley. 2007. Children’s exposure to
TV advertising in 1977 and 2004: Information foe thbesity debate. Federal
Trade Commission, Bureau of Economics Staff Report.

Hyde, J. and B. Gloy. 2007. Dynamic strategic resps among advertisers: the case of
meat product€Economics BulletinVol. 13, No. 3 pp. 1-14.

lwasaki, N. and V.J.Tremblay. 2009. The effect @frketing regulations on efficiency:
LeChatelier versus coordination effecteurnal of Productivity AnalysisS2: 41-
54.

Manera, M. 2006. Modelling factor demands with SEM VAR: and empirical
comparisonJournal of Productivity Analysi®6: 121-146.

Oates, C., M. Blades and B. Gunter. 2003. Editokfrketing to ChildrenJournal of
Marketing Management9: 401-409.

Perloff, J.M. L.S. Karp and A. Golan. 20@&stimating Market Power and Strategies
Cambridge: Cambridge University Press.

Seldon, B.J. R.T. Jewell and D.M. O’Brien. 2000.diesusbstitution and economies of
scale in advertisindnternational Journal of Industrial Organizatiod8: 1153-

1180.

27



Silk, A.J., L.R. Klein, and E.R. Berndt. 2002. Imteedia substitutability and market
demand by national advertiseReview of Industrial Organizatio20: 323-348.

Steenkamp, J.E.M., V.R. Nijs, D.M. Hansenns and MDEkimpe. 2005. Competitive
reactions to advertising and promotion attadkarketing Science24(1): 35-54.

Tsay, Ruey S. 200Analysis of Financial Time Seriedew York: John Wiley & Sons.

Vardanyan, M. and V.J.Tremblay. 2006. The measuneéwfenarketing efficiency in the
presence of spillovers: Theory and evidemdanagerial and Decision
Economics27: 319-331.

Waldman, D.E. and E.J. Jensen. 200dustrial Organization: Theory and Practicg®
edition, Pearson Education.

Ward, A. and J. Grant. (2005, February 27). Pepsis it has curbed its adverts to

children. Financial Times. Retrieved from http:¢fm

28



Tables

Table 1. Weekly national advertising expendituggsdiet and regular CSDs by firm, and
year ($1,000's).

Regular Diet
Manufacturer Year Average St. Deviation Average St. Deviation
Coca-Cola 2006 $ 2,734% 3019 $ 1,728 % 2,378
2007 $ 1,751 $ 2,681 $ 1,137 $ 1,753
2008 $ 1,785 $ 3271 $ 1,204 $ 1,923
Dr. Pepper 2006 $ 1,190% 1,161 $ 790 $ 1,310
2007 $ 857 $ 962 $ 407 % 731
2008 $ 967 $ %69 $ 270% 722
Pepsi 2006 $ 1,272% 801 $ 1624 9% 1,618
2007 $ 864 $ 692 $ 1,280% 1,206
2008 $ 870 $ 1,127 $ 852 $ 1,005
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Table 2. Yearly national advertising GRPs for rag@SDs by firm, age group, and year.

Regular Yearly Change
Manufacturer Year Children Adult Children Adult
Coca-Cola 2006 3618.92 11996.73 -

2007 249536 6881.83  (1,123.565,114.90)
2008  1199.13 4042.41  (1,296.22J2,839.43)

Dr. Pepper 2006 1850.92 7128.40 --
2007 173557 7311.28 (115.35) 182.88
2008 2155.72 8612.42 420.15 1,301.14

Pepsi 2006 2593.11 9372.76 - -
2007 1683.77 6802.35 (909.35X2,570.41)
2008 1430.27 4607.49 (253.49)2,194.86)
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Table 3. Results of panel data estimation.

model
variable children adult
Olympics-Dr. Pepper -25.86 -85.7
-6.04 -20.02
Olympics-Coca-Cola 99.78 348.7
-0.126 -0.807
Olympics-Pepsi 4.057 -0.925
-0.0891 -0.569
cfbai-Dr. Pepper 11.89 42.79
-1.662 -6.263
cfbai-Coca-Cola -51.53 -161.3
-0.0984 -0.628
cfbai-Pepsi -20.75 -93.01
-0.0506 -0.323
L1.sales 20.9 84.28
-2.228 -14.23
ppitv -2.992 -0.286
-1.247 -4.197
Constant -13.99 -348.1
-102.4 -210.3
Observations 456 456

Robust standard errors below estimates
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Table 4. Results of ARCH models of children and adult aduegtier Coke.

Childrens Advertising

Adult Advertising

Variable Coefficient S.E. Variable Coefficient S.E.

L1.Pepsi adv -0.150 0.014 L1.Pepsi adv -0.008 0.010
«» L1.Dr.P adv 0.010 0.019 L1.Dr.P adv -0.038 0.007
3 olympics 84.091 7.687 olympics 305.012 10.704
% cfbai -8.518 1.795 cfbai -22.922 3.877
X L1.Coke Sales 11.226 3.060 L1.Coke Sales -25.379 6.338

ppitv 9.938 10.194 ppitv 27.726 31.943

constant -196.394 52.882 constant 452.705 112.766
g’ L1. -0.066 0.031 L1. 0.171 0.022
& L2 0.136 0.031 L2. 0.267 0.015
x L3. 0.228 0.027 L3. 0.220 0.017
< 4. 0.307 0.025 L4. 0.043 0.011
T L1. 3.774 0.566 L1. 6.231 0.656
8 constant 0.638 4.079 constant 0.073 5.973
<

n 152 n 152

Chi-squared (12) 3358.18 Chi-squared (12) 7498.19

LL -738.7238 LL -900.9744
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Table 5. Results of ARCH models of children and adult advegtigir Dr. Pepper.

Childrens Advertising

Adult Advertising

Variable Coefficient S.E. Variable Coefficient S.E.
L1.Coke adv 0.062 0.015 L1.Coke adv 0.092 0.025
o L1l.Pepsiadv 0.222 0.026 L1.Pepsi adv 0.253 0.030
3 olympics -5.009 7.618 olympics -65.872  49.070
§, cfbai 5.212 4,527 cfbai 43.497 17.769
L% L1.Dr.P. sales 9.624 5.911 L1.Dr.P. sales -32.831  30.026
ppitv 17.048 43.195 ppitv 46.784  209.566
constant -157.781 95.507 constant 557.849 478.001
o) L1. 0.282 0.051 L1. 0.124 0.043
® L2 0.609 0.042 L2. 0.686 0.034
o L3. -0.186 0.039 L3. -0.264 0.043
< 4. 0.026 0.036 L4. 0.097 0.037
T L1. 3.742 0.638 L1. 3.373 0.632
Eé constant 36.928 16.217 constant 1110.828 758.589
<
n 152 n 152
Chi-squared (12) 1099.63 Chi-squared (12) 1439.2
LL -728.0901 LL -955.7031
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Table 6. Results of ARCH models of children and adult aduegtier Pepsi.

Childrens Advertising

Adult Advertising

Variable Coefficient S.E. Variable Coefficient  S.E.
L1.Coke adv 0.038 0.044 L1.Coke adv 0.041 0.050
» L1.Dr.P.adv -0.013 0.043 L1.Dr.P. adv -0.018 0.038
3 olympics -18.513  10.656 olympics -52.017  30.882
@, cfbai -6.733 6.648 cfbai -42.288 19.971
u% L1.Pepsi Sales 19.770 11.225 L1.Pepsi Sales 70.827 36.82
ppitv -287.023 141.552 ppitv -1019.924 428.012
constant -19.124  227.903 constant -67.381 749.782
43 L1. 0.570 0.107 L1. 0.499 0.113
i,“ L2. -0.097 0.118 L2. -0.056 0.115
o L3. -0.003 0.130 L3. -0.040 0.118
< La. -0.146 0.106 L4. -0.170 0.104
T L1. 0.143 0.116 L1. 0.168 0.127
%x) constant 433.328 49.453 constant 5129.740 691.143
<
n 152 n 152
Chi-squared (12) 45.88 Chi-squared (12) 47.71
LL -686.1397 LL -876.0559
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Figure 1. Two-player Stag-Hunt advertising game.
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Figure 2. Coca-Cola GRPs for children under 12 and teenadaris.
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Figure 3. Dr. Pepper GRPs for children under 12 and teeracatg.
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Figure 4. Pepsi GRPs for children under 12 and teens and.adult
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