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SEASONALITY IN LONG-RUN ADVERTISING ELASTICITIES FOR
FLUID MILK: AN APPLICATION OF SMOOTHNESS PRIORS

by

Henry W, Kinnucan#*

Ignoring seasonality, a type of specification error, may result in
biased estimates of parameters. To avoid this problem, one of three

approaches is generally taken: (1) deseasonalize the data, (2) introduce

an additional variable, such as weather, to explicitly account for the

seasonal variation, or (3) use dummy variables to capture the effects of
seasonality,

The first approach, using seasonally adjusted data, is undesirable
for a number of reasons., First, it implicitly assumes that seasonality
is separable, Gersovitz and MacKinnon (1978) argue that economic theory
provides no support for this assumption., Second, using seasonally adjusted
data imposes a certain pattern of variation on the regression parameters
which may be inappropriate (Ladd, 1964). Finally, if seasonality in the
dependent variable is to be explained, then seasonally unadjusted data
should be used (Thomas and Wallace, 1971),

The second approach, accounting for seasonality by including an
additional variablé, can be difficult to implement due to data availability,
collinearity problems with included variables, and specification problems.
In addition, it is doubtful that this approach offers any improvement
over the dummy variable approach (see Gersovitz and MacKinnon, p. 270).

The third approach, using a variable which assumes the value of

one in the jth season and zero otherwise, has the advantage of simplicity

* Research Associate, Department of Agricultural Ecomomics, Cornell University



and flexibility in its implementation. Further, if all parameters are
allowed to vary seasonally, then the estimated relation can approximate
the true functional form in which seasconality is inseparable (Gersovitz
and MacKinnon, p. 265), Finally, seasonal effects can be directly
estimated, Multicollinearity, however, is a potentisl disadvantage;

OLS estimates can be very imprecise when both intercept and slope co=
efficients are allowed to vary simultaneously. One way to overcome

this problem is to impose some additional restrictions on the model. One
such restriction is to require the regression coefficients pertaining

to adjacent seascns not to differ greatly. Gersovitz and MacKinnon
applied this "smooth seasonality" restriction to estimating the demand
for soft drinks and found that it compared well to the explicit use of
weather variables. In addition, tﬁeir sampling experiments indicate that
the smoothness seasonszlity restriction can result in considerable gains
in efficiency over OLS while yielding seasonal coefficient estimates
which vary in a simple regular fashion.

The purpose of this paper is to explore further the performance of
the Smoothness estimator. The procedure ig applied to estimating the
monthly variation in the long-run milk sales response to generic adver-
tising expendi;ures in the New York City market. The first section
reviews the smoothness methodology. Empirical results are then presented,

and these results are evaluated and discussed.

The Smoothness Methodology

Suppose, for simplicity, that the model to be estimated is
A : 2
e = jil Bj Djt th +e, e, ™ (0, 0 ) (1)



where Yt and Xt are scaler time series at time t, and Djt =1

if t is in the jth season and Djt = { otherwige. The smoothness

restriction is imposed formally on (1) by the expression
0, ¢ ) @
= MY
Bj Uj Uj (0, ¢t

where A 1is the difference operator and d is the degree of smoothness,
Thus, for example, first-degree smoothness implies that second differ-

ences in the Bj are small, 1.e.

AZ
By

1

(B = Byy) = (Byy = By ) = 8 (3
is small for all seasons.
Estimating (1) subject to (2) is a Bayesian procedure that was
first proposed by Shiller (1973) to mitigate the effects of multicollinearity
in the estimation of distributed lags. Gersovitz and MacKinnon modified
the Shiller methodology to make it applicable to seasonality estimation.
In particular, the periodicity of the seasons implies that the first
coefficient is linked to the last, as well as the second? e.g., 1f A =4

( for quarterly data) and d =1 then

( 83 = 32 ) - ( 82 - Bl ) = ul
(B, =By = CBy=8,) = u,
( Bl - BA ) - ( 84 - B

or in matrix notation

R, B (5)

il
=



where

-2 1 0 1| . (6)

The seasonal linkage of the coefficients results in linear dependence

in the R.d matrix (the first A - 1 rows sum to minus the A row). For example,

in {6}, the first three rows sum to minus the fourth row. This makes

the (Shiller) assumption that u comes from a spherical normal distribution
2

with covariance matrix ¢ I inadmissable, but this problem is circumvented

by replacing the k = o/t parameter in the smoothness estimator

és = @Bt @Y (1.
where | A DX DX ... DX
KR
L 1 (8)
f\’ p=
and Y = ¥
0 (9)
with k' = (( A~ 1),(-:0li k . _ (10)

The Smoothness estimator (7) can be computed using an OLS regression
package by adding A zeroes to the Y vector and A rows of Rl’ multiplied by

k', to the X matrix. The value of k' determines the weight that the dummy

observations carry in estimating the parameters. If k =0, the Smoothness
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estimates reduce to OLS estimates. The OLS estimates are modified to a
greater extent by the smoothness restriction as k' increases in magnitude.

The choice of k, which depends on¢ and g, is discussed in the next section.

ITI1. Empirical Results

An economic model designed to provide dairy farmers with an estimate
of their return on investment in generic advertisiﬁg indicated that
estimated returns are highest, ceteris paribus, when-the price differential
between Class I and Class IT milk is the greatest‘(Thompson, Eiler, Forker
1976), This suggests that the advertising should;be concentrated in the

months containing the largest price differential (usually January through

June). However, the in the context of the TEF model, a necessary condition

for this conclusion to be valid is that the (long-run) milk sales response

to advertising remain the same throughout the yeai‘. To gain some insights
into the seasonal behavior of this response, the smoothness methodology

is applied to the milk sales response function used in Thompson (1978).
This function, modified to permit seasonal variation in the long-run adver-

tising elasticityl/, is written as

12
In = p) ., D + 8 :
9. a1 ¢3 1t 1n It—l + 4§ 1n Pct—li+ Y 1n PMt—l +
4 12 :
X T B,, D i1n A +u , (11)
i=0 j=l lj j 3 -1 t~i t :

where g is per capita fluid milk sales, Dj are monthly dummy variables, I is

i/The "long-run" advertising elasticity is the sum of the initial plus carry-
over effects of the advertising expenditure. The idea underlying (11) is
that the initial and secondary effects of an advertising expenditure made
in, say, January will differ from the corresponding effects of an expendi-
ture made on, say, June, i.e,, the month of the expenditure determines the
structure of the initial and lagged response. -
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real per capita personal income, PC is the real price of cola, PM is

the real price of milk, and A is the real per caplta expenditure on generic
milk advertisingg/. The appropriate length for the distributed lag
relationship between milk sales and advertising expenditures was set at
four months based on previous analysis (Thompson 1978, Kinnucan 1981),

Monthly data covering 1975:1 to 1978:6 for New York City market are
used. To accomodate the double~log specification, an arbitrarily small
value of ,0001 was used for months with zero advertising expenditures.

Due to the four-period lag, the effective data period is May 1975 through
June 1978, for a total of 38 obsarvations.

The model as specified in (11) cannot be estimated with the data set
described above due to insufficient degrees of freedom. This equation
allows all components of the long=-run advertising elasticity to vary
simultaneously with the seasons and thus consumes 60 degrees of freedom
which, by itself, exceeds the 38 cobservations available. To overcome this

problem, a more restricted form of (l1) was estimated, namely

12
= +
in q, = El ¢j Dj,t + 8 in It—l + § 1n PCt“l + v In PMt—l + BO in At
12
A + in A +
Bl In At—l + 52 In Ath + jil E3,j Dj,t—B ln =3 BA nA._,
u't (12)

g/A more precise description of the data used, along with sources, is
provided in the footnotes of the appendix table containing the data.
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Equation (12) allows only the effect of the third lagged month
to vary monthly; the effect of the other components of the long-run
advertising elasticity are assumed to be constant throughout the vear,
The third lagped month was selected to represent the seasonal change
in the long~run elasticity for the following reasons: t-tests based
on OLS estimates indicate that the coefficients of A  and A, are
not statistically different from zero at the usual levels of statistical

significance, and the coefficient of A accounts for the largest part

t-3
of the total sales response to advertising (37 percent) and is statisti-
cally significant at the .0l level, The data permits seven degrees

of freedom for the estimation of (12).

OLS estimates of the long-run advertising elasticity based on (12)
are presented in the last column of table 1. These estimates are quite
erratic, A lock at the simple correlation coefficients between intercept
and slope dummies revealed numerous correlations:in excess of ,95, To
reduce this scurce of collinearity {(12) was re-estimated (without the
smoothness restriction) first omitting intercept.dummies and then using
quarterly intercept dummieséj, The estimated loﬁg—run advertising elas-
ticity based on the no-intercept dummy model is quite constant throughout
the year, becoming slightly more elastic in the spring months (see column

one of table 1), However, an F-test comparing this model to the quarterly-

intercept dummy model rejected the former at the .05 significance level

(F = 4,323 compared to T 05 3, 15) = 3.,29).

éjThe "quarters" cover December - February, March - May, and June ~ August

with the September - November period as the base, This classification
mere nearly represents actual seasonal changes in milk consumption than
do calendar quarters.,



Table 1. SEASONAL LONG-RUN GENERIC ADVERTISING ELASTICITIES FOR FLUID

a/

MILX~, New York City Market, May 1975 to June 1978 Data

OLS estimates obtained when the model contains:

No Intevcept Quarterly Intercept Monthly Intercept
Month Dummias Dummies Dummies
Jan, . 0329 0478 .0626
Feb, .0362 .0552 . 0946
Mar. 0436 .0184 =,0279
Apr, 0462 0259 0386
May 0492 0221 ~.0427
June - 0340 0380 0346
July .0327 .0382 1243
Aug. . 0324 0373 .0206
Sept, L0277 1084 .0873
Oct., 0286 «1233 0234
Nov, 0290 1217 <1404
Dec, ,0282 0430 0357

a/
to vary monthly.

~'Based on letting the carryover effects from the At—3 expenditure
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The seasonal variation in the long-run advertising elasticities based

on the'quarterlynintercept dummy model is more regular than those from
the monthly intercept dummy model (column two of table 1). These
estimates suggest that the long-run milk sales response to advertising
peaks in the September - November period and troughs in the March - May
period. An F-test comparing the quarterly and monthly dummy intercept
models indicates that the latter does not represent a significant im-
provement over the former (F = 1,671 compared to F.OS (7, 8) = 3,50),
Therefore, subsequent analysis is based upon specifying intercept changes
to occur quarterly rather than monthly.

As discussed above, more precise estimates of seasonality parameters
can be obtained by imposing a smooﬁhness restriction on the model, To
investigate the extent to which this restriction has the potential for
improving upon the OLS, estimates of the longﬂrun‘advertising response (12)
(using quarterly intercept dummies) was re-estimated using the smoo thness
methodology. An assumption of first=degree smoothness (d = 1) was im—
posed&/. A procedure, employed by Gersovitz and MacKinnon, was used to
estimate the k parameter, First, the standard error of the OLS regression
for (12) was used as an estimate of 6., To estimaﬁe 7 1t was assumed that
the B3j coefficients had a mean equal to the mean.of the OLS coefficients

~

and followed a square waveg which varied from +100 percent to —100 percent

‘£/While other degrees of smoothness are potentially relevant, Shiller
(p» 779) states that d = 1 will probably do for most applications.

-ilThe square wave assumption requires the coefficients to lie on a square
wave with given amplitude, so that they are equal to their largest value
for half the vear and their smallest for the other half., Gersovitz and
MacKinnon obtained better results with this assumption than the triangular
wave assumption, which assumes seasonal coefficients follow a triangular
pattern with the true amplitude, rising linearly for half the vear, and
falling linearly for the other half. The square wave assumption results
on a smaller k-value than the triangular wave assumption; hence, is less
restrictive.
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of that mean. ¢ was then computed from the formula

2= By RR By/12

- 12 n
where 83 is the vector containing 2 I BBjIIZ = ,(03783 as the first
i=1l
six elements and zeroes as the remaining six elements, This resulted in

L3 A A

a value for k = ofg = 1.19949.

To determine the sensitivity of the estimates to the magnitude of k
and, by implication, the square wave assumption upon which ﬂ is based,
additional estimates based on % ﬁ and 2 Q are generated. To account for
the linear dependence in the Ry matyrix, E is multiplied by (11/12)% = .9574,
according toe (10), tc obtain £° = 1,.14839 for the actual weighting of the
dummy observations in the augmented data matrix ﬁu

OLS and Smoothness estimates for the B 33 parameters, along with the
corresponding standard errors, are presented in tsble 2. According to the
OLS estimates, advertising placed in October has the largest third round
effect (with an impact elasticity of .086) while advertising placed in
March has the smallest third round effect (with an impact elasticity of -,019).
This means that a ten percent increase in October advertising will increase
January milk sales by .86 percent, whereas the same increase in March would
roduce June sales by .19 percent, ceteris paribus.

As can be seen, monthly differences in the parameter estimates are more
gradual for the Smoothness estimates. Even a mild imposition of the smoothness
restriction results in a considerable reduction in the magnitude of the

September - November third month lag response {the % k' estimates in table 2}.
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Table 2, SEASON IMPACT GENERIC ADVERTISING ELASTICITIES FOR FLUID
MILKZ , New York City Market, May 1975 to June 1978 Data

Month in The Measured Impact on Sales Three Months Later:
Which the
Expenditure OLS . Smogthness Ystimates -~
Occured Estimates (s k") (k' = 1.14839) (2k')
Jan, .01013 00234 .00878 .00617
(.00688) {.00516) {.00829) (.00756)
Feb. ,01753 00661 01301 00871
(.00950) {.00872) (.01130) (.00982)
Mar, -,01927 -,01272 -,00179 .00382
(.01275) (.01528) (,01285) (.01055)
Apr. ~.01176 -,00665 .00258 00679
(.01092) (.01337) {.01170) {,01016)
May -,(1559 -, 00977 00228 00715
(.01336) (.01L607) (.01387) (.01159)
June ,00028 .00106 00410 .00595
(.02044) (.02224) (.01708) (.01299)
July .00048 .00100 .00325 .00485
(.01932) (.02144) (.01681) (.01301)
Aug, -.00039 .00085 .00322 00452
{.01819) (.019920) (.0153D) (.01163)
Sept. 07067% .02343 .00963 0447
(.02875) {.02304) (.01531) (.01087)
Oct. .08560% 02924 .01189 00494
(.03481) (.02801) (.01847) (.01234)
Nov, L08400% .03000 01175 00507
(.03450) (.02711) {.01732) (.01121)
Dec, .00532 .00147 00479 .00298
{.00652) ( .00735) (.00796) (.00727)
Rgsb/ 01027 01499 .Q1555 01704
i = = 4,934 7.867 9.977
v mmmema 5343 .608 779

*#gtatistically significant at p £ .05.

E'-/Based on letting carryover effects from the A

=3 expenditure to vary monthly.

E-/Compl.lged using the cz values ,001908, ,000447, and .000119 for k = %k, k,
and 2k, respectively,
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For all estimators, the December - August gales response Lo advertising
lagged three periods is not statistically different from zerc at even the
10% ievel, While the Smoothness estimates did result in efficiency gains
(smaller standard errors) im most of the months, the concomitant decrease
in the magnitude of the corresponding coefficients resulted in a reduction
in statistical significance in most cases when compared to the OLS estimates.

The appropriateness of the smoothness regstriction can be tested in
geveral ways. One is to see whether our prior ideas embodied in the restric-—
tion are contradicted by the sample. To determine this, a test statistic
derived by Theil (1971, pp. 350-51) can be used. Under the null hypothesis
that sample and prior information are not in conflict with each other, the
test statistic is distributed as chi-squared distribution with 11 degrees
of freedom. The value of the Xz test statistic for the alternative Smooth-
pness estimates is presented in the second to last row ef table 2. The
data fails to reject the null hypothesis for all k-values at the 10%Z level
(%}, (11) = 17.272).

Another evaluation of the smoothness restriction is to see if swooth-
ness estimates are Mean Square Error (MSE) superior to OLS estimatesgj.
A test-statistic, developed by Fomby (1979) in a different context, can be
used for this purpose. Under the null hypothesis that the MSE of the
gmoothness estimates is less than the OLS estimates, this v—gtatistic has a
gon-central F-distribution. The values of this statistic for the Smooth-
ness estimates are presented in the bottom row of table 2. Comparing these

/

values with the corresponding critical F% 25 (11,13 = 1&6091 indicates

6/

< Mean square ervor refers to variance plug bias squared.

z!A table of critical values for the non-central F-distribution is provided
in Wallace and Toro-Vizcarrondo (1969).
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that the null hypothesis of MSE superiority of the Smoothness estimates
cannot be rejected even at the .25 level., This result, combined with that
of the previous test, suggests that the Smoothness estimates do offer an
acceptable alternative to the OLS estimates, particularly when the smoothness
restriction is weakly imposed.

The long-run elasticities corresponding to the A impact elasticities

t-3
are presented in table 3 for the OLS and Smoothness estimates. The smooth-
ness restriction lowers the peak and raises the rough of the estimated sea~

sonal response when compared to the unrestricted (OLS) estimates.

Table 3. SEASONAL LONG—RUNE/ GENERIC ADVERTISING ELASTICITTIES FOR
FLUID MILK, New York City Market, May 1975 to June 1978 Data

Smoothness FEstimates

~ ~ el

Month 0LS Estimates Lk k=1.14839 2k
Jan, 04781 .03838 04044 .03832
Feb. .05521 04265 04467 . 04086
Mar, .01841 .02332 .02987 .03597
Apr, .02592 .02939 .03423 .03894
May . 02209 .02627 .03394 .03930
June .03796 .03710 .03576 .03810
July .03816 .03704 .03491 .03700
Aug, .03729 .03689 ,03488 .03667
Sept. .10835 .05947 .04129 .03662
Oct., .12328 06528 © 04355 .03709
Nov. 12168 . 06604 . .04341 .03722
Dec, . 04300 .03761 . 03645 .03513

a2/ Based upon letting the carryover effects from the At~ expenditure

to vary monthly. 3
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The estimated elasticities are quite semsitive to the magnitude of
the k parameter: increasing it by a factor of two results in 2 nearly
constant estimated seasonal response while halving it accentuates the peak
response which occurs in the months of September, October and November. For
these data, them, the underlying assumption upon which the k parameter is
computed is quite important, The oversmoothing which occurs when k = 2%
suggests that Zﬂ may serve as an.upper bound for k. HNeither the MSE test
nor the Xz test was capable of discriminating between the ﬁ' and %ﬂ' esti-

mates, More powerful tests need to be developed if objective selection

of the appropriate k-value Smoothness estimates is to be achieved.

Conclusions and Implications

The evidence presented im this paper shows a distinct monthly variation
in the long-run milk sales response to generic advertising expenditures in
the New York City market. Data limitations prevented analyses of the
seasonal variation in all the components of the long~run response so that
only that component accounting for the largest share of the total fesponse
was examined. This shortcoming can be overcome as additional data becomes
available. In addition, the potential problem of twelfth-order serial
correlation in the residuals was ignored. A more refined analysis would
include consideration of this problem as well.

The Smoothness estimates of the seasonality in the long-run advertising
elasticities can be considered mean square error superior to OLS estimates.
As illustrated in figure 1, the Smoothness estimates bagsed on the weakly
imposed square wave assumption track the OLS estimates, but with reduced

amplitude,
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FIGURE 1. SEASONAL LONG-RUN GENERIC ADVERTISING ELASTICITIES
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Unfortunately, existing. statistical tests ave not powerful enough to
discriminate between Smoothness estimates for small deviations im the k-
parameter. Where Smoothness estimates are high}y gensitive to small changes
in this parameter, as is the case for the‘data used in this study, tbe

lack of an objective means of selecting the "hagt" estimates is a serious
probilem. Thus, while the Smoothness methodology offers a highly flexible
alternative to OLS for estimating seasonal variation in regression para-
meters, more precise guidelines for selecting the appropriate k-value need
to be estabiished.

Smoothness vig-a—vis OLS estimates of the seasonally varying advertising
parameters have important implications for optimal advertising policy. For
example, the optimal level of generic milk advertising in the New York City
Market for the pericd July 1977 -~ June 1978 is $2,038,689 (in 1971 dollars)
when the OLS estimates are used (table 4)§js This figure would be reduced
by at least 18 percent (to $1,676,339) if the Smoothness estimates presaented
in table 3 are used, PFurther, while the OLS estimates result in a seasonal
allocation of 45 percent of the advertising budget for the months of Septem-
ber, October, and November, the corresponding allocaticn based on the
Smoothness estimates would be no more than 36 percent for these months.
Thus, in the absence of objective selection criterea, widely differing pol-

iey recommendations cam emerge from the same data and model .

nghe optimum advertising expenditure is defined as that expenditure which'
maximizes producer surplus less cost of advertising and was computed on the
basis of a model developed by Thompson et al. (1976) where alternative uses
of the advertising budget are assumed to earn at least a 20 percent mar—
ginal rate of return.
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Table 4. OPTIMAL SEASONAL ALLOCATION OF THE GENERIC MILK ADVERTISING BUDGET
BASED ON ALTERNATIVE ESTIMATES OF THE MONTHLY LONG-RUN ADVERTISING
ELASTICITIES, New York City Market, July 1977-June 1978.

The Optimall/Monthlx Expenditure Based on:

Smoothness Estimates of B

OLS Estimates

Yr./Month of 8 L=k k = 1.14839
1977 July $ 134,390 $ 130,984 $ 124,526
Aug 131,772 130,460 124,352
Sept 288,320 187,355 139,012
Oct 323,574 208,298 150,181
Nov 309,787 203,236 144,945
Dec 148,701 132,729 129,238
1978 Jan 162,314 134,998 141,106
Feb 164,583 133,427 138,663
Mar 70,165 87,178 108,644
Apr 92,679 103,758 130,809
May 82,906 96,951 121,559
June 129,503 126,969 122,955
Annual $2,038,689 $1,676,339 $1,575,988

l!Assumes a 20 percent marginal rate of return for alternative uses of the
advertising budget., All figures are expressed in terms of 1971 dollars.
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FOOTNOTES FOR APPENDIX TABLES

éjThe net sales within the Standavd Metropolitan Statistical Area {SMSA)

were adiusted for the type of days in tae month, i.e., number of :
Sundays, Mondays, etc. The sales were also placed on a per capita
basis according to the population in the SMSBA. The SMSA for the July
1977-June 1978 data was defined to exciude Bergen County of Hew Jersey.
Source for adjusting data for calendar composition: John P. Bourke,
Adjusting In-Area Sales Data for Cazlendar Composition, USDA, Apr. Mktg.
for. Fed. Milk Order Mkig. Stat., MOMS, Ne. 196, April 1976, FMOMS

Wo. 210, Jupe 1977, and FMOS No. 233, August 1979,

E!Includes medls advertising ewpenditures for telewision, radio and news-
paper. Advertising expenditures were placed on a per capita basis
according to the populaticn in the media coverage area (MCA}. The July
1977-June 1978 data excludes expenditures for network T.V. advertiszsing.
Source: Advertising invoices of American Dailry Association and Dailry
Council of Syracuse, New York.

SjPersmnal income within SMSA before taxes. Personmal income was placed
on a per capita basis accorvding to the population of the SMBA. Source:
New York State Department of Commerce, Personal Income, New York
State By County, 1974 end 1375, July 1l, 1977, Historiecal growth
rates were used to estimate January 1976 to June 1978 data.

ﬁjPrevailing food store Metro Aresz Fluid whole wilk price in dollaxs per
half gallon. Scurce: Survey of Prices Charpged for Milk on Retadl
Routes, Food Stores and Daivy Stores 25 Upstate Markets, varicus month-
iy issues.

EISMSA counties for NYC Merro arve: Massau, New York City-—£ive boroughs,
Rockland, Suffolk, Westchester, and Bergen, New Jersey. The population
figures for July 1977=-June 1978 exclude Bergen County, New Jersey.
Monthly population estimates are a linear interpolation of annual esti-
mates, Population source: MNew York State Staristical Yearbook, var-
{ous issues, The 1977-79 amnual figures were provided by Bob Scardamal ie
of the NY¥S Dept. of Commerce, Division of Economics and Statistics.

ngedia Coverage Area (MCA) population. Estimated population viewing
television stacions of 2 given warket. BSource: Hew York State Statis-—
rical Yearbook and Federal Population Series, P-26, warious issuss.
Honlinear population estimates were made for 1976 and 1977. The July
1977 to June 1978 flgures are linear interpclatioms of annual estimates
obtained from Broadcasting Yearbook, Storer Broadcasting Co., 1978,
1979 is=ues.
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FOOTNOTES (Continued)

5/Consumer Price Index (CPI) for all items in the New York - Northeastern
New Jersey area, 1967=100. Source: NYS Bureau of Business Research,
Quarterly Summary of Business Statistics, 1975-1979 issues,

1-E-ICth‘i: of Advertising Index (composite of all time periods) where first
quarter 1971=100., This index reflects variations in the cost of prime-
time spot television. Source: United Dairy Industry Association,
correspondence, Barbara J. Deering, January 7, 1976, Estimates for
1976 and 1977 were made in consultation with persomnel from D'Aray-
MacManus & Masius, Inc., July 1977-June 1978 figures are based on
extrapolation from past trends.

= Retail price of cola drink (throwaway, 72 oz. carton) in the New York-
Northeastern New Jersey area., Source: United States Department of
Labor, Bureau of Labor Statistics, Estimated Retail Food Prices by City,
various monthly issues.




