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Optimal Seasonal Allocation of Generic Dairy
Advertising Expenditures

Todd M. Schmit and Harry M. Kaiser

Anrmpl scasonal advertising ¢xpenditnre allocations were sstimated for the national generic
advertiging programs for fluid milk and cheese with the use of price and advertising
elasticities of demand that varied over tiree. Significant varatfon in optimal allocations
existed both across products and over time, emphasizing the importance of obtaining
accurate sedsonal forecasts that incorporate changes in market conditions to plan future
spending allocations. In the absence of such information, allocating annual budgets equally
across quarters still produced positive producer welfare gams on averape relative to
historical spending that were not statistically different from those replized under the optimal

spending strategy,

Key Wards: dairy, generic advertising, optimal seasonal allocation

JEL Classifications: Q11, 13, Q18

.8, dairy producers” and fluid milk proces-
sors’ check-off assessments are used te sup-
port generic adveriising, promotion, and
product research agimed at ineressing the
demand fer dairy products, Although generic
advertizing has historically received the largest
share of check-off budgets, escalating mmedia
advertising costs have prompted some shifts
away from generic advertising to other de-
mand-enhancing efforts, partienlarly for the
farmer-funded programs. The optimal use of
given advertising budgets can be explared
from several dimensions f(e.g., media elloca-
tiom, target markets, product-type advertising,
or temporal allocation). Our focus i3 on the
Iatter of these dimenszions. As advertising
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budgets become tighter, the issne of the
appropriate use of given media budget dollars
throughout the wvear becotnes more aecute,
Mere importantly, improving the temporal
allocation of advertising budgets over time on
the basis of market signals can improve
preducers’ returns from their advertising in-
vestnent,

The purpose of this article is to estimate
optimal seasopal generic advertising expendi-
ture shares for the natienal flvid milk and
cheese advertising programs. Although opti-
mal temporal stratogies have heen estimated
for fhuid milk programs in New York markets
{(e.g., Kinnucan and Forker; Liu and Forker:
Vande Kamp and Kaiser 20007, they have not
been applied te the national level nor evalu-
ated for manufacmred dairy prodocts, Al-
though farmer check-off dellars fund both
floid milk and cheese advertising programs,
the programs have historically been developed
individually by separate marketing agencies.
Determining whether optirnal seasonal adver-
tising spending shares differ between fluid
milk and cheese programs is important to
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understand, perticularly given more recent
advertising efforts that focus on joint produet
promnotion {e.g., the 3-A-Day program adver-
tizes jointly for fluid milk, cheese, and yopurt
products), Furthermore, comparing the his-
torical versua optimal allocations frem a pro-
ducer welfare perspective hiphlights the po-
tential gains to producers in terms of improv-
ing returns from advertising investments.

We proceed now with a brief discussion of
relevant literatute evaluating optimal tempaoral
adwvertising epending, This is followed by the
model application and empirieal approach to
deriving the optimal scazonal spending shares.
Finally, we cloze with some implications of the
requlis and sugpestions for future research,

Barkgronnd

Dorfman and Stetner evaluated the issue of
optimal advertising and concluded that profits
from advertiging are inversely sclated to the
price sengitivity of demand, Nerlove and
Arrow developed 2 dynamic counterpart to
the Dorfman and Steiner model, whereby
optimal advertising levels are determined on
the basis of maximizing the present value of
net indugtry revennes by appropriate price and
advertising policies over ume. They concluded
that firms should leeep a constant advertising-
to-zales Tatio on the basis of elasticitics of
demand with vespect to price and advertising
{Nerlove and Arrow). Although they set the
stage for much of the optimal temporal
advertighng work in generic advertising, hoth
models assume that firms can control both
price and output, which iz not the case with
promoetion of agricultural commaodities,
Determining optimal temporal advertising
strategies in generic dairy promotion has
received more tecent attention. Kinnucan
and Forker allowed for seasenal variation in
the response te generic advertising by in-
corporating monthly dummy vanables inter-
acted with an advertising expenditure variable
In 8 demand mods] for the New York City
market, They found significant varation in
the advertising elasticities that followed
a smooth seasomal pattern and largely mim-
icked seazonal sales patterns (i.e., peaking in
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the spring and reaching a low during the
summer months}. Simulation results conclud-
ed that producer returns from advertising
wonld be maximized when expenditures fol-
lowed a regular seasonal pattern.

Liu and Forker used a deterministic opti-
mal control framework o identify optimal
advertising expenditure patterns for the New
York Btate fluid milk promotion program.
The control variables were monthly advertis-
ing expenditures to maximize the discounted
revenue streem from milk sales net of the costs
of ndvertising. Estimation results from econg-
metric models of fluid milk sales and farm
supply were used as inputs into the objective
function. Similar to Kinnucan and Forker,
monthly slope dummy variables were included
in preliminary econometric specifications to
determine whether seasonal variation existed
in the advertising coefficients, but most were
insignificant and subsequently exeluded (Lin
and Forker). Optimal monthly spending levels
that varied throughent the scason stll re-
sulted, however, because of the interactionm
and variation of seasenal price, demand, and
supply-side effects. Their results, like Kinnun-
can and FTorker’s, indicate advertising more
during the winter and less during the late
spring and early surnmer.

Vande Kamp and Kaiser (2000) developed
A dynamic optimization medel to determine
optimsl temporal advertising strategies given
the assumption that consumers’ response to
advertising is asymmetric (i.e, changes in
dermand {rom increases in advertising dJiffer
from decrenses in advertising), The model was
applied to the New York City fluid milk
market. The asymmetrdc nature of demand
responst to generic advertising resmited in an
optimal pulsing advertising strategy, in which
periods of heavy advertising were followed by
little ot no advertising. The result was driven by
the assumed asymmetric consumer respanse, As
all other exopenous demand shifters outside of
generic advertising were assumed constant,

Kinnucan and Myrland derived static de-
cisfon rules to detertmine optimal seasonal
alloeatjons of fixed generic advertising budgets
when substitution effects are important and
prices are determined eompetitively, In contrast
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to optimal conirol models, the static frame-
work permits a wider array of economic forces
1o be accounted for than is often feasible with
dynamic models (Kinnuean and Myrland),
Optimal allscation decisions are determined
by the derived rule with the use of seasonal
price elasticities of supply and demand, adver-
tising elasticities, and market revenue shares.
Schmit and Kaiser (2004) developed na-
tional demand models for fluid milk and
cheese that produced demand elasticities that
varied over time. In eontrast to Kinnuean and
Forker, who estimated seasonal chanpes in
advertising Tesponse in a dummy variable
framework, Schmit and Kaiser (2004) empit-
ically estimated the effect of chanpges in genenic
advertising Tesponse over time becamze of
changes in specific economic, demopraphic,
and eongumer food spending charaeteristics.
The use of elasticity estimates from Schmit
and Kaiser (2004) based on current market
characteristios should provide more nseful
implications toward future marketing strate-
gies a3 the influence of changing market
factors om the effectiveness of peneric adver-
tising will directly affect the optimal seasonal
spending strategies. Similar to Lin and Foeker,
we evaluate the relative contributions of
changes {n seasonal prices {or revenues) and
changes in advertising effectiveness to the
determination of optimal advertising spending
patierns, However, the variation in advertising
effectiveness 18 determined a5 a function of
specific underlving economic forces such as
price, imeome, population demopraphic, and
consumer food spending changes, rather than
more general seasonal dummy varialle effects.

Moieling Optimal Seasonal Alloeations

The Kinmcan apd Myrland (E-M) seasonal
allocation rile originates from the traditional
equimarginal rule that producer profits are
maxitnized when the last dellar spent on
advertising In each season {5) provides exacily
the same increment to total revente, Assum-
ing that there exist four identifiable seasons (5
=1, ...., 4 combined with the constraint
that total seasonal advertising spending (2.
cannet sxceed the annual advertizing budgst
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{4), Kinnucan and Mytland derive the ex-
pression for optimal seasemal advertising
shares (%) as

ESIZT
(1) % = _d_"ul-_,

o s

T

where K, = a. /4, r, = p,q,/z,j_,p,g, is the sth
season’s revenue share defined over producer
price (7;) and market gquantity sold (g,), and
Epp e = (Bndda)adn) is the redueced-form
price elasticity with respect to geperic adver-
tising in the sth season,

The result is intuitively appealing in that it
clearly distingnishes the two key components
driving aflocation decisions: season-specific
revenue shares and the ability of generic
advertising to influence price. Revenue shares
are easy enclugh to compute; howewver, the
reduced-fortn price elasticities necd to be
derived from an economic struetural model.
As shown in Kinnuean and Myrland, and
assmming cross-price elasticities of demand are
zero {Le., no substitution effects), the reduced-
forma price elasticity can be derived as

(2] Eprar = af{e: + 7,),

where ty, £;, and 0, are the sth season’s generic
advertising, supply, and demand (absolute
value) elasticities, respectively. As a reduced-
form elasticity, K, .. represents the net effect
of an increase in generic advertising on price
after taking supply response inte aeccount
(Kinnucan and Myrland).

As Kinnucan and Myrland state, the
simplification of ignoring product snbstitution
implies that the advertising price effect fs
unambipuously positive, which could over-
state producer welfars gams from advertising.
The existence of clear (or at least strong)
substitutes to fluid milk and cheese at the
aggregate market level has shown mixed
results in the literature. For example, although
Capps and Schmitz showed that nonalcoholis
beverages were a significant substtute for
fluid milk in the Texas market, Vande Kamp
and Kaizer (1999) estimated that this sub-
stitute relatiomship was not statistically signif-
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icant in the New York City market. More
common in the Werature has been ta inelude
no subatitule prodoct variables separately, but
rather to deflate the fluid milk price by
a nonaleoholic beverage price index {e.g.,
Bligard et. al; Chung and Kajzer: Kaiser;
Schmit and Kaiser 2004), & noted restriction
on the more general model. A reasonable
substitute for cheese is not partienlarly
straightforward. Some empirical support ex-
ists lor including 2 consumer prise index for
meats {e.g., Blisard et, al; Sun, Rlizsard, and
Blaylock), but, again, more comimon has been
to uge sech an index ms a cheese price deflator
{Kaiser; Schmit and Kaiser 2004), Futther-
more, the empirical evidence cited ahowve
indicates relatively inelastic substitute relation-
ships, and, as such, we assume the no-
substitute resttiction iz sufficient to provide
a teasonable approgimation to the optimal
allocation resulis. Substituting Bquation {(2)
into Eguation (1) yields the final omimal
seasonal allocation rule;

reeflE + 1)

(3 w=— -
?. etk (B0 + T}

The time-varying parameter model esti-
mated in Schmit and Kaiser (2004) is useful to
the study of optimal temporal allocation
dedisions because the estimated generic adver-
tising and price elasticitics vary over time,
Altheeph it i= certainly troe that alternative
demand models, functional {orms, or hoth are
available that preduce fime-varying elastici-
ties, the ohiective of the paper hera is to extend
the usefulness of thesse more recent market
characteristic-induced time-varying elasticities
to stratepde considerations for marketing dairy
products to consmmers.

From Schmit and Kaiser (20043, the fluid
milk demand model was specified as

(4) InRFD, =Py + BT INRFP, + BT InING,
+ BT o T, + B n AGES,
-+ BYBST, + BT OTRI, + Y OTRZ,
+ BF @TR3, + By In BMGW,
+ 7 In GMGH, + &7
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and

W = exp(87 + 8] RFP, + EPING,
+ 85 AGES, 4 8] BLACK) 4+ 17,

wlhere the tm superscript vefers to fluid milk
demand parameters; RFE is per capita retail
fhuid milk detnand; RFP is the consmmer retail
price index (CPL) for fresh milk and cream
deflated by the CPIL for nonalechalic bev-
crages; FNC is per capite disposable personal
mcome dellated by the CPI for ail items; T is
a time trend; 4GES is the percentape of the
1I.S. popuiation under & vears of age; 58T is
an intereept dummy variable for availability of
bovine somatotropin (b3T} (1994—current
equals 1, 0 otherwise), QTRI, OTR2, and
LTR3 are quarierly seasonal dummy vari-
ables; BMGH and GMGW are the national
branded and generic fluid milk advertising
expenditure stocks, respectively, as defined in
the Appendix; and BZ.4CKis the pereentage of
the population identified as African American.

Similarly, Schmit and Kaiser (2004) specify
the retril cheese demand model as

(5} ImRCD: = BL+B] In ROP 4 B3 In INC,
+ P In FAFH, + [1n OTHER,
+ BrOTRY + P OTR2, + B QT RS,
+ By In BCGW, -+ In GCGW, + &

and

+ BACE2044, 4 B:OTHER) + 7,

where the ¢ superseript refers to cheese
demand parameters, RCD i3 per capita retail
cheese demand, RCP is the CPI for cheese
deflated by the CPI for meats, OTHER is the
proportion of the population identified as
Asfan or Hizpanic (specifically, non-White
and non-African American), FA4FH is the real
per capita expenditure on food eaten away
frem home, and BCGW and &CGW are the
branded and generic cheese advertising expen-
diture stocks {see Appendix for definition),
respectively. The estimated demand model
coefficients from Schmit and Kaiser (2004}
are included in Appendix Table Al



Sehmit and Kaizar: Alpeoting Dafry Advertiving Expenditures

The " and W§ eguatians defline the
variation in generic advertising response for
fluid milk and cheese, respectively, a8 a fune-
tion of economic, demographic, and food
spending variables. As market characteristics
change, it is reasonable to assume that the
overall effecttveness of the advertising pro-
gram could change a3 well (Sclunit and Kaiser
20083, Given the double-logarithrnic funetion-
al form of the demand equations and the
congtruction of the advertising stocks as
weighted moving averages of past expendi-
tures in which the lag weights sum Lo unity, o
and y¢ can be interpreted directly as the
regpective long-run generic advertising expen-
diture elaaticities.

It should be nated that the soodwill
advertising elasticitiea are based on the histonc
lag structures and represent the effect of total
advertising demand at each point in time.
However, thizs also imphics that the pattern of
the disiributed lag struciure does not differ by
season when cxpenditures are reaflocated
within a year. In other words, applying the
estmated long-run advertising elasticities to
the K-M allocation rule assumes that the
distributed lag nature of generic advertising is
fixed and doge net shange with reallosation of
expenditures. Although it is reasonable to

hypothesize thal the nature of the lag distr-
" bution will change with reallocation of ex-
penditnres, we leave this avenue te Ffoture
rescarch. Hump-sheped distributed lag rela-
tionships are estimated in the Schmit and
K muser models, which is consistent with earlier
research oo these products (Chung and
Kaiser; Kaiser).

The own-price clasticities of demand for
fluid milk and cheese are also needed for
application to the K-M allocation rale. These
can be derived from Equations (4) and (5) and
computed asz

D0 RFDY _ o o

_— = & ' TG, RE
(68) S mrm, = F1 +8MW In GMGW. REP,
and

Gln RED, o ees -
(6b) m—ﬁ.-l‘ﬁﬂlr In GCOGH, - ROF,.
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Allpeation Rale Inputs

The estimated demand model parameters and
input data in Schrnit and Fatser (2004) weere uzed
to compute the quarterly own-prics (Equations
[6a] and [6b]) and generic advertising (Fand 1)
glasticities of demand from 1597 through 2001
for fluid milk and cheege, respostively. Average
guarterly price elasticities of demand for Muid
milk and cheese over this time peried were
—0.05F and —0.303, respectively {Table 1)
Although the estimated fluid miik price
elagticities are arguably low, it iz the relative
nature of these elasticities across quarters that
drive the optimal allocation results, No clear
seasonal pattern in MToid milk price clasticities
appears to exist, with estimates generally stable
across quarters over the last 2 years {Figure 1).
With the exception of 1998, cheese priee
clasticities were higher in the second half of
the year relative io the first half (Fipare 13,

Compnted goarterly generic advertising
elasticities from 1997 through 2001 are illus-
trated in Figure 2, To the extent that the
income, food spending, and population de-
mographic variables trended thraughout each
mndividual year, a seazenal trend in elasticities
resulted, However, seasonnal chanpges in retadl
prices also contributed to the seasonal (within-
year) variation in these clasticities, Changes
over time {across years) were largely duoe to
changes in the nonprice facters that 1ended to
trend menotonically throughout the 1997—
2001 sample period (Schmit and Kaiser 2004).

Geperic advertising elasticities were rela-
tively similar in magnitude over this time, with
average quarterly estimates of 0.029 and 0.030
for fluid milk and cheese, respectively {Ta-
ble 1} Although the absclute levels of change
ate not large, clear seazonal patterns appear to
exist for cheese where advertising elasticities
were constsiently higher in the first two
quariers of the year relative to the last two
quarters (Figure 2). Fluid milk generic adver-
tising elasticitics were relatively even across
guariers, particularly in the last 2 vears. The
moderate reductions over the 5-year period
were largely the result of declines in the
proportion of young children in the popula-
tion {Schmit and Kaiser 2004).
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Toble 1. Average Quarterly Input Varables, Elasticities, and Computed Parameters, 13972001
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¥ For proper compansea, cheese disappearance represents the equivalcnt amount of fuid product in iz produciien,

© Revenue shares ace eoinputed with the product prices and dsappearances above.
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Figure 1. Own-Price Elasticities of Demand
(Absolute Yalie)

From Equation (2), reduced-form price
elasticities with respect to generic advertising
were compuied (Fipure 3). Scasonal supply
elastivities were not available, 50 a constant
lomg-run supply elasticity (£} estimate of 0.313
was used (Schmit and Kaiser 2002), Reduced-
form price elasticities for cheese demonstrated
a clear seasonal patiern, with higher averapge
clasticities in the first half of the year
(Table 1). A consistent seasonal pattern for
fiuid milk was not apparent for fluid milk but,
oD average, was largest m the first quarter of
the year,

The final input into the optimal allocation
rule centers on the seasonal revenue shares for
each product. Generally, prices received by
dairy producers are based oo the distribution of
product to alternative uses, Fluid milk proces-
0TS pay & higher price for farm milk designated
for fluid purposes, whereas chesse processars

14050
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Figore 2. Long-Run Generic Advertising
Elasticities of Demand
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Figire 3. Reduced-Form Price Elasticities
with Respect to Generic Advertising

pay a lower price for farm milk designated for
manufactured purposes. Farmers reccive
a “blend” price depending on the relatve
utilization of the farm mitk supply. For our
application, we use the TTSDA reporied na-
tiomal average “class”™ pricea for these desip-
nated uses (.o, the Claze T price for flud milk
and the Class TII price for cheese). Seasonal
farm-level revenue shares for fluid millk and
cheese were computed with these quarterly
prces and specific fluid milk and cheese
product disappearance quantity estimates.

On average, changes in seasonal prices
mimicked product disappearance, resulling in
higher revenue shares in the firal and fourth
guariers for fluid milk and (hird and fourth
quarters for cheese (Tahle 1), Seasonal vania-
tion for cach of the 5 years {1997-2001) were
genctally similar to the S5-vear averages;
however, more recent changes are noiable
for fluid milk in 2000 and 2001, for which
revenue shares increased throughout the vear,
dominated by higher [uid milk processor
prices in the final two quarters of the year

{Fipnre 4).
Allocation Bule Resnlts

For ecach year, 19972001, the K-M alloca-
tien Tule of Equation {1} was applied, taldng
annuoal expendilure budpets as mven and ns-
ing the time-specific revenue shares and re-
duced-form clasticities o comprte the opti-
mal seasonal allocation of advertising funds

193
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Figore 4. Quarterly Farm-Level Revenune

Shares

(Table 2).' The results identify the optimal
allocation of advertising funds for that vear,
given the seasomal elasticities and revenue
shares that existed at the time.?

It iz eclear from Table 2 that seasonal
allocation decisions vary considerably by year.
For example, optimal first-quarier allocations
for thyid milk vaned from approximately 235
in 2001 to nearly 35% in 1999 Similarly,
aptimal fourth-quarter allocations for cheese
varied rom approximately 2156 in 1999 to
over 316k in 1998 Looldng acrass all quarters,
optimal allocation patterns for fluld milk
advertising were U-shaped from 1997 through
1999, reflecting higher allocations 10 the first

'Standard errors of the seasonal share cstimates
wete eompuited within the PROC MODEL procedure
in SAE (version 0.1 with the ESTIMATE statement
The approximate standard errors are derived from the
estimated demand model parameter variance-covari-
ance mattix from Schrmt snd Kaiser (2004) with
a procedure analogous 1o the delta method §Gresne,
p. ZTEL

*An noted by & roviewer, the estimated elzsticities
used to calculpie the optimel sepsonal sheres arc
condifioned on the actnal advertising allostion in the
sample. That 1x, 1f the actual edvertisng allocations
were different, the estimated elasticities would differ as
well and implies 8 citoular issue in detarsuning the
optimal allecation of funds, An alternative formunla-
tion would be {o use efaslicity estimates that wonld
have prevailed in the absence of any advertising, but
identifying Ihose & prigef iz beyond the seope of ths
paper and unettaineble from the demand modelz wred
here. We assume that the approach urilized hars

presents a close approximation to such an alternative
formulation.
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Table 2. Optimal Seasomnal Generic Advertising Expenditure Shares by Year®

Fluid Milk Cheese
Year Cronrter Artual Optimal % Differspnes Aptoal Optimal % Diffetence
1907 1 273 A2al {058 6.6 2 28R {.054) il
2 256 2252 {08y ~1.6 st 223 100G —13i6
3 232 205 (040 118 190 225 (.035) 1B.4
4 240 252 (014 3.0 e A6d {026) =30
1593 | 253 241 (01T —4.7 250 J235 (A028) —6.0
2 241 224 (016} =70 00 213 0010 —20.8
3 23] 234 (007 1.3 A2 240 { 028) 18R
4 2768 A0 (03 2.0 AT 12 (039} 11.8
190G 1 aRT 344 (060 2.5 Aol JQBE 07D 152
2 260 Jd94 (0325 —254 247 235 011 -4
k| 240 200 [037) ~16.7 195 285 (04E) 3z0
4 213 el ERIT I 201 307 208 (029 —32.2
2000 1 217 242 LHa) 11.5 273 267§ 061) —2.2
2 287 4R .00 —13.5 227 lligdn by 14.5
3 276 253 (008 —8.3 242 252 (039 4.1
) Ak 257 (.006) 17.2 ] A2l {038 —-143
2001 1 06 233 {.008) —23.8 230 234 (1045) —6.4
2 AR5 242 (00T =1R.1 233 263 (019 150
3 147 266 (002} gn.o 2 265 (.0d2) an
4 232 2R 00N 2R A3 234 (15 —15.0

* Srandatd errors in patsttheses; all shace estitiles staustically sinifiesnt gt the p = 0 sgmificates leve] o ke

and fourth quarter. however, in 2000 and
2001, the allocation patterns tended 1o in-
creased throughout the year because of the
seasanal flatiening of the reduced-form price
elasticities in 2000 and 2001 and revenue
shares thai increazed throughout both years.
Even larger differences across vears were
apparent in the optimal allocalion patietns
for cheese advertising Specifically, seasonal
allocationg were U-shaped in the first 2 years,
mixed m 1999, declimeg throughont the year
in 2000, and hump-shaped in 2001,

Althgugh the optimel spending patterns
across products were celatively similac in (997
and 1998, the subsaquent years show optimal
spending patierns that were distinetly different
from one another. This is rellective of the
differences in seasonal consumption patterna
for the two products, as well as the differences
in the reasonal price-enhancing effeets of the
individua) advertising programs. In addition,
with no consistent seaszonal spending pattern
in actual advertizing expenditures, the relative
seagonal adjustments across years varied
considerably for both products {Table 2}

As expected, the optimal quarterly alloca-
tiom estimates cach year were all statistically
different from zero {Table 2). However, a more
appropriate criterion i8 to test whether the
estimated scasonal spending shares are jointly
statistically different from one anether, 7f not,
and given the difficulty in accurately fore-
casting future input values, is an adveriising
expenditure allocation of 25% per quarter
a good rule of thumb? YWald test statistics were
computed on the pull hypothesis that the
optimal semsonal expenditure shares were
jointly egual (e, Ay ®; = &3 = &3 = K,
CGiven that the sum of the zeasonal shares in
any year must sum to 1.0, we specifically test
for each product whether ¥y = xg = w3 = .23
{Table 3), The test results show that for each
product, in all but 1 year, the estimated
optimal advertising spending shares ars not
statistically equal. lending support to optimal
allocation resuls”

*Tests were computed with the TEST staltment in
the PROC MODEL procedure in SAS version 9.1,
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Table 3. Teat Statistics that Optimal Seasanal
Generic Advertising Expenditure Shares are
Jointly Equal by Year®

Fluid Milk Cheese
Wald Wald
Year Statistic  p-Value  Statistic  p-Value
I997  B75.38 =001 106,54 =001
1598 20,86 =.001 117.94 = 0]
1595 127.34 =001 G2T.32 =01
2000 272 A37 IT.55 M1
2001 16.27 02 1.00 391

" The nul] hypothesis that optma)l shaces nre egonl .6,k =
Ky = K3 = %) i5 specificaliy toated as K, = g = Ky — 28
mven that the sum of the individual sheres must eguel 1, and
15 Hatribated 2031,

Given the multiplicative relationship be-
tween revenue sheres and reduced-form price
elasticitics in the epumal allocation rule,
a closer mspection of the percentage chanpes
in these factors can shed light on the doswing
farces of the within-year and across-vear
variation In the aliocation vesults. Table 4
displays computed average cocfficients of
varintion (¥Ws) in revenue shares and re-
duced-form price elasticities for fluid milk and
chease. The within-year {ar across-season) CVs
represent the average variation (relative 1o the
mean) in seasonal revenue shares and redoeed-
[orm price clasticities within ezch year, whersas
the acrogs-year CVs represent the averape
variation in the semson-specific revenue shares
and reduced-form clasticilies actoss years.

From the computed CVs, chanpes in the
advertising expenditure allocations by season
{within-year} were relatively more affected by
chanpes in reverme shares than changss in
reduced-form price elasticities e, the within-
year (Vs for revenue shares were larper than the
CVz for the redueed-form poce elasticities for
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both products). This is lkely because of the
sirong eand consistent seasonal natnre of eop-
sumnption for these products. In contrast,
changss m expenditure allocations across years
were more affected by the varlation in the
reduced-form price elastcities over time. Al-
though changes in prices play a role in both
revenue shares and reduced-form elasticities, the
reduced-form  elagticities are alse affected by
changes in consumer incorne levels, food spend-
ing behavior, and market demographic changes.

It is intuitively appealing that the witlun-
year results are comsistent with previous re-
search (ie., lughlighting the important re-
lationship between seasonal spending alloca-
tiong and seasomal industry revenues). How-
ever, variation in the across-vear results
highlights the importance of considering
changing market conditions over time when
determining specific annual allocations. That
is, although considenng seasonal revenue
ghares is important in determining seasonal
allocations, if changing market income, food
spending, and demographic conditions are net
factored in, annual allocation decisions could
be far from opimal.

Although the results for some vears are
consistent with previous results, the annual
reaults here highlight the existence of sub-
stantial variability around those estimates op
the bass of changes in market conditions, The
implication of changing optimal seasonal
patterns gver time is that the historie seasonal
patterns might not be particularly veefol in ex
aute decision making and emphasizes the
imporiance of obiaining accurate seasonal
forecasts to plan future spending allocations.
We explore this in more detail next, when
computing the producer welfare cffects from
the proposed reallocations,

Tahle 4. Average Coefficients of Variation (CV) in Revenue Shares and Reduced-Form Price
Elasticities, Acrozs and Within Years, 19972001

Across Yoars Within Ycars
Revenns Reduced-Form Price Foesenue Beduced-Formn Prics
Praduet Shara Elastcity Share Elasticity
Fluid Wik 6.03 11.11 2.52 531
Checse 058 12,86 1334 10,34
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Table 5. Total Producer Surplus Changes for Actual-to-Optimal and Actuzl-to-Equal Spending

Adjustments by Year®

Fluid Milk Cheese
Year Chprtimal Equa] Diifferance Onptitmal Equal Difference
1997 ariely =237 (7 514 (6T 3.9 {24 39205y 003 LN
1998 207 (63)  —2.76 (.49) 483 (57 9.50 (30 194 (41Y 565 (45)
1999 3507 (.30 1,57 (74 3351 ¢3B) 3530 (14) 2042 (15 13.88 (.20}
2000 10.24 (.07 G.05 07} 020 § 500 3.38 {.10) 179 (.34 1.59 { 543
2001 82,10 (100 69,26 (10 1254 {117 6.52 {.25) 308 13 3.43 {37
Averape 26,45 (.14) 1519 £.12) 1126 (3T 11.75 (.15} 6.83 (19 A.52 {26}
Propartion of Average Annval Advertising Investment”
J6 .09 7 iy .13 .05

* Millinte of dollaes (defleted 2001 doflarg), p-valu2s in parentheses,
b Average wnnual ndvertising investment: $152.86 fluid milk, $53.50 cheese.

Producer Welfare Tmpncts

To determine the potential economic gains
from optimizing the allocation of advertising
expenditures, changes in producer surplus
wote calenfated for each quarter and summed
each yepr.” Thesse welfare gains can be
considered an upper bound estimate because
they reflect the gaing in praducer surplus that
would have been achieved if agemts had had
perfoct foresight in predicting the scasonal
revente shares and redvced-form elasticities
for the coming year and allocating expendi-
tures accordingly. Given the ability to accu-
rately forecast input statistice might be diffi-
cult, an alternative strategy of allocating
expenditures equally aeross the four quarters
of the year was also evaluated.

The 1otal ennual paing in producer surplus
for each strategy are shown in Table 5. As
expected, years with actual spending alloca-
tions more disparate from the estimated
optimal allocations resulted in higher anoual
weifare pains. Producer welfare gaing from
reallocating {luid milk advertising spending
ranged from $2.07 million to $82.10 million
per vear, but only the two more recenl years

"Following Kinnuean and MMyrland, guarterly
producer surplus changes (APS,) were compuied with
the formula: AFS, = pafi, a¥1 + 0568400
where a% is the relative change in adwertising
expenditures neaded (o egual the optinmal allocation,
This saleulation inberently essumes paralle] demand
ahifts and a limear supply curve in the relevapl regon.

were statisteafly different from zero. On
average, producer welfare gains were
32645 million and were marginally signifi-
cant. Reallocating cheese adverusing expendi-
tures to the optimal shares resualted in
eastimated producer welfare gains from
$3.33 million to $35.30 million with a smmilar
number of statistically significant outcomes,
Omn average, welfare gaing from the optimal
reallocations of cheese advertising spending
were $11.75 million per vear. again with
marginal zignificance.

As expected, the actuval-to-caual scenario
resulted in lower welfare gaina sach year
{Table 3. Although 2 years of reallocating
fluid milk spending under this seenatio re-
sultad n medest reductions m producer
welfare, on averape, the argument that pro-
ducers wonld gain from this strategy was weak
fi.e.. p-values on the cstimated welfate gains
were .12 and .19 Tor {luid milk and cheese,
respectively). Interestingly, in omly 1 year
(20031}, and for oniy fluid milk, were the
differances in welfare gaing beotween the
optimal and equel spending steatcgies at least
weakly statistically different from each oiher.
This conld be reasonable becanse the averape
optimal allocations for fuyd milk (.27-23-23-
27y and cheese ( 26-.24- 25-25) were not oo
distant frotn an equal guarterfy spending
gtraiegy.

Although the potential gaing under either
strategy are small relative to annua) industry
revennes {i.c., argund 1% for fluid milk and
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(1.5% for cheese), they are more substantial
relative to the annual advertising investments,
Average armual gaing in producer wellare
from reallocating existing annuzal budpeis to
optimal{equal) quarterly allocations are ap-
proximately LG9 and 22(13)% of the
annual sdvertising investments for fluid milk
and cheese, respectively (Table 5). To put
these numbets in perspective, simuiation
remults published in the 2002 USDA Report
ta Conpress estimated an annual benefitcost
ratio of the farmer-funded programe at 6,26:1
for the period of 1999-2001 {ie., a $420 mil-
liom change in producer surplua divided by
g $67 million change in generie advertising for
fluid milk and cheese, USDA 2003, Taking
the more conservative equal quarterly spend-
ing strategy, the additional average producer
surplus gained from reallocating existing
expenditures from 1999 through 2001 would
amount to 3270 million from f{luid milk and
$8.7 million for cheese, Adding these to the
wamoerator of the benefit-cost ratio calculation
would mmply an meorcase in the benelit-cost
tatio to 6.80, or an increaze of about 9%,

Conelastons

Annual seasonal advertising expenditure allo-
cattets were estimated for the national generic
advertising programs for fluid milk and
cheese. The empineal resulis revealed several
key implications. First, although the within-
year variation in expendifures was more the
result of seasonal variation in industry reve-
nuss and 15 consistent with pror cmpirical
rezearch, significant changes in the optimal
geasonal allocations across years exists. The
across-ycar variation was, in conirast, more
the result of chanpges in the redueced-form prics
elasticities with respect to generic advertising
ag & result of changes in other market factors,
including nzing consumer incomes and food
spending awey from horne, and changes in age
and racefethnic demopraphic patterns. The
implication of changing optimal seascnal
patierns over time is that the historie seasonal
patterns might not be particularly veeful in ex
arte decigion making and emphasizes the
immportance of obtaining accurate seasonal
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forecasts that incorpotate changes in these
other market condittons to plan fuiure spend-
g allocations,

Second, the optimal seasonal spending
patterns differed between the fluid milk and
cheese products, particolarly in the more
recent years evaluated., This was becpuss of
differences in both seasonal revenue share and
reduced-form elasticity patterns across the two
produeta. Given that the farmer-fonded ad-
vertising efforis have meare recently moved
from individually designed adwertising pro-
grams for dairy products 1o a joint advertising
strategy, future recommendations on spending
mllocations are difficull to postulate. This
impliez a need for foture empirical work
analyzing the effectiveness of the joint adver-
tiring program and demand enhancing effects,

Finally, the estimates of historical producer
welfare gains that could have been achieved
from reallocating the annual advertising bud-
gets were approximately 165 and 225 of the
fluid milk and cheese annual advertising
inveatments, respectively, However, these asti-
mates provide an upper bound on potential
pains assuming perfect foresight of future
market condidons. The costs and reliability
of oblaining such estimates need to be
considered before adopting such a planning
nolicy, particularly given that a simple 25%
expenditure allocation each quarter results in
positive welfare gains on average that are not
statistically different {rom pgains estimated
under the perfect foresight optimal spending
sirategy.

Although the alloecation investment rule is
general enocugh ta allow for product sub-
stitution effects, the empirical application here
ipnores these and therefore likely overstates
welfare gains frorm the spending reallocations.
Future research should examine more mgor-
ously the importance of substitution effects for
thess produsts, patticularly given maore recent
industry efforts o expand fluid milk product
lines and incrsase the profile of fMuid milk
produocts in the nonaleoholic beverage catego-
ry. In addition, if changes in aptimal scasonal
spending strategies occur over time as sug-
gegted here, optimal spending should be
evaluated over a longer-tenn planning horizon
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that allews for such things as holding current-
vear budget dollars for spending in more
beneficial futare time periods.

[ Recatmed March 2003, dccepted Juhy 2008}
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APPENDIX, ADVERTISING
EXPENDITURE GOODWILL STOCKS

T allow for carryover offects of advertising, both
current advertismg and lagged advertizing are
azgamed to &ffect cureent demand. From Schmit
and Kaiser (2004), the weights on lagged advertis-
ing spending were approximatad with a quadratic
expoticntial distribuied lag strocture (EDL). Fol-
lowing Cox {p. 149). the EDL siructure for peneris
advertising can he ecxpressed as

o
(ALY GG, = 3w, 64DV,

Jmd

andd

wie = explhog + hagf + A7),

where the subseript ¢ identifies (he generie adver-
tising parameter, w;, represcnts the J, + 1 lag
weights, GADV_;is the (r — fih generic advertis-
ing expenditure. and A ¢ = 0, 1, 2) are the
cstimated peneric advertizsing EDL parametlcrs The
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Table Al. Econometric Estimates from Time-Varying Parameter Model

Yariable Parameter Fluid Milic* Chease?
Intercent fL s —2.704 {1.0500 —10.236 (1.539)
In Price PBi — 0160 (0.1900 —0.377 (0.140)
ln Frcone P e 007 (6,140 0691 (0.187)
T By —0LO78 (0.019) na
In FAFE P4 na 0654 (0247
In AGES 44 ~0.250 (3,417} na
In OTHER [ na 0.121 (0,108}
BST b =0 (M3 {0.0§3} na
QTR! E, RS ~0.008 (1.0604) — 0,082 (0.097)
QTR2 [, e —0.051 {(H.004) =0.050 (0.00%)
QFR3 PhBs —0.049 (0.003) ~0.052 (0,007}
In BAGH 5 Bk =0.004 (D.007) —0.001 (0.0I7
Intercept (U o3, 85 = 10,985 (3.504) —3.011 (10.545)
Frice (10 b7, B 0.948 (1557} 1.033 (3.166)
Ieame () A0 0022 (00143 ~0.008 (0.6 3)
FAPH (I 5 ne —(0.044 (0.043)
AGES (10 Ay 1258 {1h498) na
AGE2044 (1)) & na 0071 (0117
BLACK () 87 0,436 (0,292} na
OTHER () i na 1.562 {0,568}
Auie-Regressive, order 1 AR 0.221 {0,140 na
Brand Weight Parameter R —1.91R {0,310 = 14580 (0450
Crenerle Weight Parameter hag —5.545 (0.741) =2.059 Q.55
Adjusted B? 0435 988
Test & =0% iz 0 LR Stat, 17.61 12.62

Pr = 42 ((X4,10] (027

Soueess Schmit and Kaiser {2004),

* Standard crrare ape i1 pacenthescr, Dependent varabts is the natural logerithen of per sapita dishppeerance.

weight on the sixth lag 35 defined to be approxi-
mately zera (exp[— 300 and the current period is set
to one. Applying these assumptions to Eguation
(Al}, the Jag weights bacome

(A2} myp = exp[—3F + ra gl —671]
=1 ...,4

with & the single parameter to estimate, To force
the fag weights 1o sum o unity, the individual
weights were normalized over the sum of the
mdividual lag weights, In all cases, the weights
were ¢etimated to be essentially zero by the fourth-

quarter lag. Branded advertizing stocks were
simifarly constructed.




