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THE RESPONSE OF MILK SALES TO GENERIC ADVERTISING AND
PRODUCER RETURNS IN THE ROCHESTER, NEW YORK MARKET

By
Staniey R. Thompson

I. INTRODUCTION

For the period January 1975 to December 1978 generic fluid milk
media advertising expenditures have avefaged about 13.3¢ per capita
per year in thé Rochester, New York market.l/ This expenditure figure
can be compared to the average annual January 1975 to Jung 1977
expenditure levels of 9.1¢, 3.4¢, and 3.9¢ in the New York City,
Albany, and Syracuse markets, respectively. The per capita advertising
investment in the Rochester market is significantly_greater than the
New York City expenditure and substantially greater than the
investment levels in either Albany.and Syracuse.

In September 1978 an analysis was conducted of the economic
effectiveness of fluid milk advertising in the New York City, Albany,
and Syrabuse mafkets.g/ The results of the analysis indicated that
the effect of advertising was to increase the Class I sales such that
the farm value of the sales iﬁcrease due to advertising exceeded the

cost of the media expenditures in each of the three markets. To

enable this assessment an economic relationship of the response of milk

1/ps defined in this study, the Rochester market includes the
following counties:  Livingston, Monroe, Ontario, and Wayne.

g-/_Thompsoi'l, Stanley R., "An Analysis of the Effectiveness of .
Generic Fluid Milk Advertising Investment in New York State," Agri-
cultural Economics Research Report, A.E. Res. 78-17, Department of

Agricultural Economics, Cornell University, Ithaca, New York, September
1978, 27 p.
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sales to advertising expenditures was estimated for each market. These
estimated re]ationships provided the basis for the analysis of the
producer returns to advertising. The purpose of this report is to
conduct an investigation into the economic effectiveness of fluid
milk advertising in the Rochester, New York market. To facilitate
market comparison the research methodology employed in the previous

"three-market" study will be employed here.

II. ESTIMATED SALES RESPONSE MODEL

Methodology:

Data were obtained on fluid milk sales and retail prices, personal
income, population, competitive beverage prices, generic milk advertis-
ing expenditures, and other data affecting the demand for Class I
fluid milk, These dafa were available for the Rochester, New York
market which is defined for the burposes of this study to include the
Fo110wing counties: Livingston, Monroe, Ontario, and Wayne. Monthly
observatioﬁs were available from January 1975 td December 1973. This -
time serijes included 48 months of the most recently available data.

The monthly variation in actual fluid milk sales and generic advertis-
ing expenditures in the Rochester market is shown in Figure 1. The
annual total media expenditure was: $]32,107 in 1975; $118,159 1in
19763 $110,934 in 1977; and $134,810 in 1978. The range in monthly
expenditures was from a low of zero (occurring in five of the total
48-month analysis period) to a high of $22,983 in October 1978. The
approximate per capita expenditures were: 14.1¢ in 1575; 12.6¢ in

19765 11.9¢ in 1977; and 14.5¢ in 1978.
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The fluid Class I sales data are presented in Appendix Table 1.
The sales data include regular whole milk, low-fat milk, and milk
drinks. They were collected by the New York State Department of
Agriculture and Markets--Division of Dairy Industry Services. The
'monthly.sales data were pIacedlon a daily basis and adjusted for the
calendar composition of the month. The estimated average daily ad-
justed sales was: 10.73 oz. in 1975;.10.51 oz. in 1976; 10.36 oz. in
1977; and 10.42 oz. in 1978.

The:generic fluid milk advertising data were actual (not budgeted)
monthly expenditures. The monthly expenditure figures were placed
on a per capita basis according to the population in the Rochester
ADI (area of dominant influence) counties: Livingston, Monroe, Ontario,
and Wayne. It shouid be noted that these are the identical counties
that constitute the sales area. The expendituré data were deflated
by an index of spot television advertising cost (see Appendix Table 1
for index definition and source). ’

Fluid milk price data were also obtained from the New York State
Department of Agriculture and Markets--Division of Dairy Industry
Services. The retail price of milk in one-half paper gallon con-
tainers was used and they were deflated by the Consumer Price Index
(U.S. average for all items). |

“Competitive beverage price data were not available for the
Rocheéter market. However, the retail price of cola drinks was
' avai]éb]e for the neighboring Buffé]o, New York market, and hence,
was used as a proxy for the cost of cola in the Rochester market.

Income data were obtained from the New York State Department of

Commerce. Actual total personal income was used. The income data
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were placed on & per capita basis and deflated by the Consumer Price

Index.

The above data were used to estimate the following Class I sales

response function:

(1) 1In q =

~0.8692 +0.0082 DJAN -0.0363 DFEB ~0.0102 DMAR

{0.61) (2.28) (0.70)

-0.0323 DAPR -0.0700 DMAY -0.09952 DJUN -0.1675 DJLY
(2.78) (3.34) (9.79) (15.46) -

-0.1316 DAUG -0.0167 DSEP +0.0042 DOCT -0.0097 DNOV
(11.98) (1.62) (0.37) (0.98)

+0.3427 1n INC -0.3607 1n PRC +0,2000 in SFTDK
(1.98) (2.47) (3/)

+0.0007 Tn Ay +0.0003 Tn A,_; +0.0016 1n A, _,
(0.28) (0.10) (0.67)

+0.0036 Tn A, , +0.0047 1n A, , +0.0040 1n A, _
0.71) 3 .99y A (47 BS

=0 At—i = 0.0149; R 0.970; DW 2.00.

(1.75)

The above equation is a finite distributed lag model of Tag length

5. Estimation was achieved by imposing the restriction that the lagged

parameters must follow a third degree polynomial relationship over the

finite 5 period length. The po1yhomia1 lag structure is defined in

terms of a Lagrangian interpolation poTynomia1.§/ Various lag lengths

were fitted at alternative degree polynomials. In this process a 5 period-

third degree polynomial (constrained to end at t-6 = 0) was selected as

"best." The estimation of these lagged parameters for the advertising

§-/Equa’cicn 1 was estimated conditional on a cross-elasticity of

soft drinks at 0.20.
high degree of intercorrelation between the soft drink and income variables.

This procedure was necessitated because of a very

ﬂ{A1m0n, S., "Distributed Lag Between Capital Appropriation'and
Expenditure,” Econometrica., 33(1965):178-196.
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variable enables an assessment qf both the direct and carry-over effects
of advertising on sales. | |

A double-log specification was selected to enable the estimation
of a response function that would exhibit diminishing return to advertfs-
ing. In addition, the se]ectiqn was based on the superior statistical
relationships generated by the double-log model over the non-log
specification. Heﬁce, based on the empirical examination of the
economic relationship observed during,the'48-month period in the
Rochester market, the double-log specification seemed to best approxi-
- mate the true functional form of the sales response function.§/ The
coefficients for price, income, and advertising can be directly
interpreted as elasticities. |

The use of the double-log specification, however, can pose a
problem when some of the values of the regressors are zero. This
probiem was encountered with the advertising expenditure variable where
Zero expeﬁditureg,occurred in five out of 48 observations; This
"problem" was found to have a minor impact on the estimates and in
this case was not deemed serious enough to warrant the selection of an
alternative functional form.

Estimated Ceefficients:

The estimated parameters of the Class I demand relation are
presented in Equation 1, together with their corresponding t-ratios.
The estimated coefficients of the 11, zero-one dummy variabies

assess the seasonal variation in milk sales relative to December, the

E/Although not estimated in this paper, a Box-Cox transformation
procedure may have sprovided a closer approximation to the true functional
form, see Box, G.E.P., and D.R. Cox (1964), "An Analysis of Trans-
formations," J. Roy. Stat. Soc., B26, 211-243.
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base month. Interpretation of the price coefficient indicates that
a 10 percent increase in retail price of milk will decrease per
capita milk sales by 3.6 percent. The price elasticity of demand of
-.36 is reasonab]e'and similar to those reported in other studies.

The income elﬁsticity of demand is estimated at 0.34. This
impliés that a 10 percent inéreasé in real personal income cah be
expected to result in a corresponding fluid miTk sales increase of
3.4 percent. Also, a_lO percent increase in the priﬁe of a 72 ounce
carton of cola drinks can yield an expected increase in per capita
fluid milk sales of 2.0 percent. These elasticity estimates are all
reaéonab?e and consistent with those obtained in other studies. Also,
the t-ratios on all of these variables indicate that a high degree of
confidence can be ascribed to the parameter estimates.

The estimated. long-run advertising elasticity of demand is
derived as the sum of the direct and carry?over effects of advertising
on sales. In the Rochester market the long-run elasticity is estimated
to be 0.0149, This elasticity estimate is approximately one-half
of the estimate obtained in New York City and noticeably Targer than
those fof the Albany and Syracuse markets.gf Despite some relatively
low t-ratios associated with some of the ]agged‘adVertising parameters,
the t-ratio of the total 16ng~run effect is 1.75 which is indeed
significant at the 95 percent level when performing a one-tail

hypothesis test that the advertising effect is greater than zevo.

%/ Thompson, Stanley R., op. cit.




III. PRODUCER RETURNS

The returns to the advertising effort can be estimated by comparing
the value of the estimated increase in milk sales due to advertising to
the cost of the advertising effort. Since the data over which the sales
response functioh was estimated contain a few observations when no
édvertising was made, an "arbitrarily small" media expenditure level of
$1000 was used to replace the zero levels to enable the estimation of -
the double-log mode].Z/ Accordingly, it is reasonable to compare milk
sales at a given level of expenditure to those that could be expected if
the sﬁa]]est observed level obtained. In Figure 2 the actual per‘capita
daily milk sales in 1978 are plotted against those sales éstimated,
assuming total monthly media expenditures of $1,000. In the latter case,
all of the remaining regressors were held at fheir actual 1978 values.

For the calendar year 1978, the estimated fluid milk sales at the
average 1978 level are compared to expected sales at the smallest
cbserved Tevel (see Table 1). The values of all of the other exogenous
variables in the equation were those that actually occurred during
January-December 1978. The difference between these two levels can be
referred to as the sales gain attributable to advertising.

In the Rochester market the annual per capita sales gain-attributed
to advertising“was 125 ounces, or a 3.4 percent increase over virtually
not advertfsihg. These. figures compare to increases of 4.9, 1.3, and

1.9 pércent in New York City, Albany, and Syracuse, respectively.

Z/Tota1 monthly media expenditures of $1,000 were included where
zero expenditures were actually observed. This expenditure level was
smaller than any of the actual non-zero expenditures during the period
January 1975 to December 1978.
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Table 1. Estimated 1978 Producer Returns to Fluid Milk Advertising,
Rochester, New York*

Estimated per capita sales of fluid mi1k:gf

- with advertising at 1/78 to 12/78 level 3835 oz.
- with advertising at the smallest o 3710 oz.
observed 1978 Tevel '

Per capita sales gain attributed to | 125 oz.
advertising

Farm value of per capita sales increaseE/ ‘ - 20.8¢

Per‘capjta expenditure calendar year 1978 14.5
{undeflated)

Producer's net return per capita from 6.3¢
advertising

E/Sa1es were estimated using the actual January 1978 to December
1978: average monthly advertising expenditure, monthly milk price,
monthly soft drink price, monthly income, and the estimate sales
response coefficients as reported in the text.

P-/ﬂ\ssuming no supply response and a Class I-Class I price dif-
ferential of $2.47/cwt. (actual January-December 1978 average), each
additional ounce of fluid milk has an estimated farm value of $.00166.
Note: There are 14.88372 fluid ounces per pound of fluid milk.

*The market is defined to include the following New York State
~counties: Livingston, Monrce, Ontario, and Wayne.
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The annual per capita consumption Tevel at the average 1978 advertising
Tevel was 3835 ounces. ‘This compares to consumption levels of 3072,
3401, and 3818 ounces in New York City, Albany, and Syracuse;_respective1y.§/

Assuming that the effect of the Rochester milk advertising program

is to increase the utilizétion of total milk in the Class I market,

the farm value of the per capita sales increase can be calculated.

This farm value is qufte sensitive to the magnitude of the Class I-

Class II price‘differential, where the greater the differential, the

greater the value of the increased sales. For calendar year 1978 the

Class 1-C1ass 11 price differential in the Rochester market averaged
$2.47 per hUndredweight.Q/ Employing the $2.47 per hundredweighf7&%f~

K ferential, the farm value of the sales increase due to advertising is

'20.8¢ per capita. After subtracting the actual 1978 pérlcapita expendi-

ture level of 14.8¢ per cdpita, the producer's average net return per

capita from advertising is 6.3¢.
IV. SUMMARY AND CONCLUSIONS

The purpose of this report was to investigate the economic éffective—
ness of the fluid milk advertising program in the Rochester, New York
market. In this quest, the response of fluid milk sales to generic
advertising expenditureé was estimated together with the corresponding

returns to producers in the Rochester market.

§/The figures for New York City, Albany, and Syracuse were cal-
culated for the July 1976 to June 1977 period, see Thompson, S.R., op. cit.

¥/ the Rochester Class I-Class II price differential was determined
by adding $0.46 to the average 1978 Federal Order No. 2 Class I price
(i.e., $11.54 + $0.46 = $12.00) and subtracting $0.05 from the Federal
Order No. 2 Class II price (i.e., $9.58 - $0.05 = $9.53). :
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Monthly data from January 1975 to December 1978 were used to
estimate the sales response model. A1l of the estimated parameters
had the correct expected direction of influence and were of reasonable
magnitude. The estimated effect of advertising on sales was estimated
to carry-over five months which generated a Tong-run advertfsing
elasticity estimate of 0.0149, This elasticity estimate is sqméwhat
smaller than that previously estimated for New York City and Targer
than those estimated for the Albany and Syracuse markets.

When fluid milk sales at the average 1978 adVertising level were
compared to expected sales at the smallest observed advertising expendi-
7 ture level in the 48-month period; the estimated average net producer's
return per capita from advertising was 6.3¢. This net return figure
is also somewhat smaller than that previously estimated for New York
City and larger than the net return estimates in the Albany and
Syracuse markets.

Although the findings reported in thié study are only estimates
of the tfue eéonomic relationships in the Rochester fluid milk harket,
the results support the hypdthesis that generic fluid milk advertising

in Rochester is a profitable activity.
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FOOTNOTES FOR APPENDIX TABLE 1

E/The net sales within the Rochester market {Livingston, Monroe,
Ontario, and Wayne Counties} were adjusted for the type of days in
the month, i.e., number of Sundays, Mondays, etc. The sales were also
placed on a per capita basis according to the population in the SMSA.
Source for adjusting data for calendar composition: John P. Rourke,
Adjusting In-Area Sales Data for Calendar Composition, USDA, Agr.
Mktg. Ser. Fed. MiTk Order Mktg. Stat., MOMS, No. 196, April 1976 and
FMOMS No. 210, June 1977 and subsequent issues.

E/Includes media advertising expenditures for television, radio,
- and newspaper. -Advertising expenditures were placed on a per capita
basis according to the population in the Rochester market. Source:
Margaret R. Bailey, Asst. Sec.-Treas., Rochester Cooperative Milk
Producers Bargaining Agency, Inc.

E-/Persc:ma] income within Rochester market before taxes. Personal
income was placed on a per capita basis according to the market
pepulation. Source: New York State Department of Commerce, Personal
Income, New York State By County, 1974 and 1975, July 11, 1977; and
M. Bill Granger, New York State Department of Commerce, 1978,

g-/Sourcei "Survey of Prices" (price of one-half gal. paper con-
tainers), New York State Department of Agriculture and Markets--Division
of Dairy Industry Services.

E—/Popu]ation source: U.S. Bureau of Census. The counties included
in the Rochester market include: Livingston, Monroe, Ontario, and
Wayne. '

f-/Consumenr- Price Index (CPI), U.S. average--all items. Source:
Survey of Current Business, U.S. Department of Commerce, Bureau of
Economic Analysis (various issues).

Q/Index of spot teTevision advertising cost (1967 = 100). Source:
Media Decisions.

M petail price of cola drink (throwaway, 72 oz. carton) in the
Buffalo, New York area. Source: U.S. Department of Labor, Bureau of
Labor Statistics, Estimated Retail Food Prices By City. Note: Since
this document is no longer published, monthly estimates were made
for the period July-December 1978.




