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Abstract
This report examines the responsiveness of fluid milk sdes to milk advertisng in the New Y ork
City, Albany, Syracuse, Rochester, and Buffalo markets. FHuid milk demand equations for New
York City, Albany, Syracuse, Rochester, and Buffdo were estimated with monthly data from
1986-2000, which included generic milk advertisng expenditures Generic milk advertisng had a
positiveimpact on milk sdesin dl markets, and was Satigticaly sgnificant in three out of the five
markets. The modd was then smulated to determine the impact of the New Y ork state portion
of advertisng expenditures on producer milk prices and returns. A benefit-cost ratio was dso
computed for each market, and the weighted average for New York state was equa to 2.12
indicating that every dollar invested into New Y ork state generic milk advertisng returned $2.12

back in extra Class | revenue to farmers.



Impact of Generic Milk Advertising on New York State Markets, 1986-2000

Harry M. Kaiser and Chanjin Chung*

Under the Dairy and Tobacco Adjustment Act of 1983, farmers are assessed 15 cents per
hundredweight (cwt) on al milk sold in the contiguous United States. In 2001, New Y ork dairy farmers
contributed approximately $17.6 million to federdly-authorized dairy promotion and advertisng funds.
These contributions are adlocated not only to the national program,* but aso to the regiona, sate, and
locd programs operating in markets where milk is ultimately sold. The federa legidation specifies that
a least 5 cents of the 15 cent per cwt checkoff must be dlocated to the nationd program, and alows
for credits of up to 10 cents per cwt for contributions to authorized regiond, state, or local promotion
programs. In 2001, of the $17.6 million paid by New Y ork dairy farmers, gpproximately $11.7 million
was dlocated to regiond, state, and locd programs operating in the markets where New York milk is
sold.

The largest regiond program operating in New York date is the American Dairy Association
and Dairy Council (ADADC). Other programs receiving financid support from New York dairy
farmers include Milk for Hedlth on the Niagara Frontier, which is located in the Buffalo area, and the

Rochester Hedth Foundation. In addition, to the extent that New York sate milk flows to New

* The authors are professor and research associate, respectively, in the Department of Agricultural, Resource, and
Managerial Economics at Cornell University. Funding for this project came from the New Y ork State Dairy Promotion
Order. The authors thank members of the New York Dairy Promotion Advisory Board for useful suggestions on
earlier versions of thisreport.

! Operated by Dairy Management, Incorporated (DMI).



England, the New England Dairy Promotion Board receives New Y ork dairy farmers financid support.
Finaly, some New York state milk flows west into Ohio, where ADADC Mideast receives financid
support from New Y ork state dairy promotion funds.

These advertisng and promotion organizations are engaged in a wide range of promotiond
activities including nutrition education, various point-of-sde merchandisng activities and media
advertiang. The present sudy focuses soldy on the media advertising activities in five New York
markets-New York City, Albany, Syracuse, Rochester, and Buffdo. The mgority of dairy checkoff
fundsin New York dtate are invested in media advertisng. Under contract with the New York Milk
Promotion Advisory Board (NYMPAB), ADADC implements the advertising programs in the New
York City, Albany, and Syracuse markets. Through a contractud reationship with the Rochester
Hedth Foundation, ADADC places advertisng in the Rochester market aswell. Milk for Hedlth on the
Niagara Frontier operates an independent advertisng program in the Buffao market.

This economic report provides an updated analyss on the responsiveness of fluid milk sales to
milk advertisng in the New York City, Albany, Syracuse, Rochester, and Buffdo markets. A previous
study by Corndl economists was conducted in 1999 (Kaiser and Chung). Given the length of time that
has passed since this was lagt sudied, it is important to reexamine the relative responsveness and rates
of return associaed with advertising among these markets.  The following sections describe the
conceptud fluid milk demand mode used to evduate advertisng in the markets being andyzed,
document the data collected for this andyds, discuss some specific issues related to model estimation,
and report and interpret the econometric results. Findly, the econometric results are used to Smulate the
impacts of the New Y ork state advertisng program on the farm milk price and producer rates of returns

for these five markets.






The Mode

In each market, per capita fluid milk saes are assumed to be affected not only by generic advertisng
expenditures, but aso by the retail price of milk, prices of subdtitutes for milk, consumer income,
consumer hedth concerns about dietary fat, and competing advertising expenditures for milk subgtitutes.

In addition, the demand equation for each market incorporates a set of variables to account for
seasondity in fluid milk consumption, and a set of yearly indicator variables to account for differencesin

sdes between years. The genera form for the demand equation for each market can be expressed as:

Quantity = f(milk price, subdtitute price, income, dietary fat concerns, competing beverage
advertiang expenditures, generic milk advertiang expenditures, seasondity,
yearly indicators).

Regardless of the functionad form chosen for estimation, economic theory provides a badis for
expectations as to the Signs of the price and income variables. With fluid milk quantity as the dependent
vaiable, the estimated coefficient for fluid milk price should have a negetive Sgn. In other words, the
expected consumer response to an increase in the price of milk is lower consumption. When the price
of a subdtitute for milk rises, making milk a rdatively better buy, the effect should be to increase milk
consumption. Thus, the estimated coefficient for any subgtitute price is expected to be postive. The
estimated coefficient for income is expected to have a postive Sgn. When income rises, consumers can
be expected to purchase more milk, as well as more of most goods.

One can dso make reasonable hypotheses on the expected signs for the consumer fat concerns,
competing advertisng, and milk advertisng variables. Since some fluid milk products have a reatively

high fa content (eg., whole milk), consumer concerns about dietary fat should depress milk



consumption. Accordingly, the estimated coefficient on the consumer fat concerns varigble should have
a negdive 9gn. Advertisng of milk substitutes should adso decrease milk consumption. Therefore,
there should be an inverse rdationship between competing advertiang expenditures and milk
consumption. If milk advertisng is effective, an increase in milk advertisng should be associated with
greater milk consumption; thus estimated generic milk advertisng coefficients should have pogtive sgns

when this advertisng is working as intended.

Data
For each of the five markets being andyzed, the rdlevant market area is assumed to be the dominant
market area (DMA) for the televison sations broadcasting from the mgor city in the market. In each
market, this definition leads to a multi-county designation. Of the five markets included in this study, the
New York City market is the only one in which a sgnificant portion of the DMA lies outsde the
boundaries of New York state. The New York City DMA includes roughly the northern half of New
Jersey--a multi-county area that coincides with the New Jersey portion of the New Y ork-New Jersey
Federd Milk Marketing Order (Order #2). In the past, we have obtained fluid milk saes data for the
New Jersey portion of the New York City DMA from the New Jersey Department of Agriculture, and
more recently from the Market Administrator’s Office for Order #2. Unfortunately, data are no longer
available from either of these sources. Therefore, in the present analyss of the New York City DMA,
only the New York State portion is consdered, and it is assumed that per capita milk saes in northern
New Jersey are the same as per capita sdes in New York City. All data used in the modd were
collected on a monthly basis over the period 1986-2000.

Fluid milk sdes for each of the five markets are estimates based on data collected by the



Divison of Dary Industry Services and Producer Security (DIS), New York State Department of
Agriculture and Markets. Each year, in May and October, every plant and milk deder with route sales
in New York state must file a report showing the amounts of milk sold in each county in which they do
business. In addition, dl plants from which processed fluid milk is ddlivered to New York state dedlers,
or sold on routes in New York gtate, must file monthly plant reports. Based on these reports, it is
possible to trace al milk sold into any designated market area back to the plants in which it was
processed. Based on the May report, and the monthly plant reports for May, plant-specific alocation
factors can be developed and gpplied to the monthly plant reports to estimate monthly in-market sdes
for January through June. Likewise, the October report provides the basis for estimating monthly in-
market sdes for July through December.

Fuid milk prices for each market comes from the DIS publication titled Survey of Retail Milk
Prices for Selected Markets in NYS. This report contains retail prices for each type of milk (whole,
2%, 1%, and skim) in various container sizes for severa citiesin New York. The price series used in
thisandyss are for whole milk in haf-gdlon containers

The Consumer Price Index (CPI) for nonadcoholic beverages in the Northeast is used as a
proxy for the subgtitute price in each equaion. This series is avalable in the CPI Detail Report
published by the Federa Bureau of Labor Statistics. This same report is dso the source for the CPI for
dl items which is used as a deflator for income.

The income measure used in this study is from the New York State Department of Labor's
Employment Review. For each of the five markets being studied, this periodicd contains timey
reports of average weekly earnings of production workers in the manufacturing sector. Although a

measure of per cagpitaincome would be preferable, reporting lags of severd years on this data preclude



itsuse here. Liu and Forker dso used this variable as a proxy for consumer income.

The fat concern variable was included because consumer concerns about dietary fat were
expected to be an important factor negatively associated with milk consumption. This variable was
congtructed by Ward based on a quarterly survey of 14,000 consumers nationwide conducted by the
National Panel Diary (NPD) Group, which is a company that collects survey information on consumer
behavior and attitudes. Since the survey was random, the 14,000 consumers in one quarter were not
necessarily the same as the 14,000 consumers in the next quarter. Because this was a nationa survey, it
was assumed that consumers in the New York state markets had identical behavior and attributes as
consumers in the rest of the United States.  Consumers were asked whether they completely agree,
agree modtly, agree somewhat, neither agree nor disagree, disagree somewhat, disagree mostly, or
completely disagree with the statement ... “a person should be cautious about the fat in one sdiet.” The
fat concern variable was constructed based on the percentage of consumers expressng concern
regarding this statement. To convert this variable from a quarterly to monthly bads, alinear interpolation
procedure was used.

Nomind advertisng expenditures for competing beverages were collected on a quarterly basis
from Leading National Advertisers. The products included coffee and tea, bottled water, fruit and
vegetable juices, carbonated beverages, and other nonadcoholic, non-dairy beverages. The sum of dl
competing product advertising is used to represent competitors to milk advertisng. To adjust for
inflation and seasond change in media costs, these expenditures were deflated by the Media Cost
Index. The resulting advertisng expenditures, which are on a nationd basis, were then prorated on a
population basis to obtain an estimate of the portion of the nationd advertisng effort affecting each of

the New York state markets. Findly, linear interpolation was used to trandate this series from a



quarterly to amonthly basis.

Monthly nomina advertisng expenditures on radio and televison in New York City, Albany,
Syracuse, and Rochester markets come from areport titled “ Committed Recaps’ which was previoudy
provided by D’Arcy, Madus Benton and Bowles the advertisng agency handling the fluid milk
account. With the recent agency switch on the fluid milk account, these data are now provided by the
Leo Burnett agency. Nomind radio and televison expenditures in the Buffado market are provided by
DIS from audits of Milk for Health on the Niagara Frontier. For dl five markets, adjustments are made
to advertiang expenditures to transform them into a measure of advertisng effort. These adjustments
account for not only year-to-year inflation in media codts, but so quarter-to-quarter variationsin media
cogts within any year. Monthly nationd fluid milk advertisng expenditures are supplied by Dairy
Management, Inc.; these expenditures are deflated and prorated on a population bass to obtain an
esimate of the portion of the nationd fluid milk advertisng effort affecting each of the markets under

study here.

Edimation
A double-log equation of the form is specified for each market:

@ INSALES= ap+a;In(PRICE/SUB) +a , INnEARNINGS + a 3 InFAT

m n p
+ S bi INnBEVAD.; + Sw; INnMILKAD; + S dx SEASON
i=0 j=0 k=1
q
+ S g YEARDUM;,.
r=1

In this equation, SALES is per capita fluid milk sdes, PRICE is the retail fluid milk price, SUB is the



nonalcoholic beverage price index, EARNINGS is average weekly earnings deflated by the CPI for dl
items, FAT is the consumer fat concern index, BEVAD is a vector of deflated advertisng expenditures
for competing milk products in the current and previous months, MILKAD is a vector of deflated
generic milk advertisng expenditures in the current and previous months, SEASON is a vector of
seasondlity variables represented by the k-th wave of the sine and cosine functions, and YEARDUM is
a vector of intercept dummy variables for various years in the sample.  Because there is a high
correlation between the retall fluid milk price and the nonacoholic beverage price index, incluson of
these two variables separately in the modd causes multicollinearity problems. To ded with this
problem, aratio of the retail milk price to the nona coholic beverage price index isused. Monthly data
from 1986 through 2000 are used to estimate the coefficients in equation (1).

The coefficients on dl advertisng varigbles are estimated with a second order polynomia
digtributed lag function with endpoint restrictions imposed. This gpproach is used to estimate the effect
on current month sales of not only current month advertisng, but dso advertisng in past months. This
assumes that the impact of advertisng is digtributed over time rather than being limited to only the month
that the advertiang is aired, which is a common assumption (Liu and Forker, Kaiser and Reberte). The
length of the lag for each market is determined by selecting the lag length resulting in the best Satidticd fit
for themoded. Consequently, the models for al markets are the same with the possible exception of the
number of lagged advertising variables.

One advantage of the double-log form is that it provides coefficient estimates that are direct
edimates of dadticities. An esimated dadticity is a measure of the percentage change in the dependent
vaiadle, sdes in this case, resulting from a one percent change in an independent varigble. In the

equation specified above, a; is the own price dadticity (the eadticity of milk sdes with respect to the
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milk price), a, is the income dadticity (the eagticity of milk sdes with respect to income), a; is the
consumer fat concerns dadticity (the dadticity of milk sales with respect to consumer fat concerns), and
bi andw; are the competing and own advertising eagticities (the eadticity of milk sales with respect to
competing beverage and milk advertiang expenditures in the current and previous months).

In July and August of 1994, expenditures for nationd fluid milk advertisng were zero. Since the
logarithm of zero is undefined, a nomind expenditure of $1 is specified for each of these two months so

that the double-log modd can be estimated.

Econometric Results

The dadticity estimates of important economic variables are reported in Table 1, while Table 2 presents
the entire econometric estimates for the five markets, which were estimated using ordinary least squares.
The estimated coefficients on the traditiona economic varigbles (e.g., price and income) were either not
ggnificantly different from zero, or reaively smdl in magnitude. For example, the retail price dadticity
was only datigticaly sgnificant in New York City (-0.2284), i.e., a one percent increase in price would
have resulted in an average decrease in per capitasdes of 0.2284 percent in New York City. The
relatively smdl magnitude or lack of datidticaly sgnificant dadticities was condstent with virtudly every
previous study of New York state markets (see, for example, Kinnucan; Kinnucan and Forker; Kaiser
and Reberte). The income variable was daidticdly sgnificant in New York City and Rochester. In
these markets, a one percent increase in income had a positive impact of increasing per capitamilk sales
by 0.4262 percent (New York City) and 0.4186 percent (Rochester). The negligible impact of price
and income on per capita fluid milk sales was not surprising considering that milk is generdly viewed as

agaple good, i.e., changesin price or income have little impact on milk saes.
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Consumer concerns over dietary fat was not datisticaly sgnificant from zero in any market.
Therefore, it no longer gppears that milk consumption is sgnificantly affected by consumer concerns
about dietary fat. Competing beverage advertiang was only datigticdly sgnificant in the Albany and
New York City markets. In these markets, a one percent increase in competing beverage advertising
had the impact of reducing per capita milk sales by 0.3993 percent (Albany) and 0.0697 percent (New
York City).

Generic milk advertiang had a postive impact on milk sdesin dl markets, and was datidicaly
ggnificant in three out of the five markets. New York City had the highest average long-run generic
milk advertising dadticity of 0.0412, i.e., a one percent increase in generic milk advertisng expenditure
resulted in an average increase in per capita milk sales of 0.0412 percent.? Buffao was dose behind

with an average long-run advertisng eagticity of 0.0326.

Impacts of New Y ork State Advertising on Farm Prices and Profits

The estimated modd was used to smulate the impact of New York state generic milk advertisng on
producer returns. The modd was smulated under two advertising scenarios over the 1987-2000
period: (1) with combined nationd and New York state milk advertisng expenditures equa to
historic monthly levels, and (2) with national milk advertising expenditures equd to historic levels, but no
New York state advertisng. Thisimplicitly assumes that dollars spent on the New Y ork program have
the same impact as dollars spent on the national program. A comparison of the results of the two

scenarios provides a measure of the state program’s impact on New York markets. The bottom-line

2 The estimated advertising elasticity for Buffalo may be biased upward for two reasons. First, there are some milk
sales in this market from Canadians living over the border which are attributed to the Buffalo population. Second,
there is some milk advertising from Ontario in thismarket which is not included in the demand equation.
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measure that New York dairy farmers are interested in is whether the benefits of state-level advertising
are greater than the cogts in each of the five markets.

The benefits of fluid milk advertisng are the additional Class | revenues created by increasing
fluid milk sales ance milk going into fluid use receives a premium (Class | differentid) compared to milk
going into manufactured dairy products. Accordingly, the benefits in each market due to state milk
advertisng are equd to:

BENEFIT = DF * DSALES* POP,
where BENEFIT isthe monetary vaue of benefits in the market due to state-level advertisng, DSALES
isthe change in per capita sdesin the market due to ate-level milk advertisng, and POP is the market
population. The benefits associated with New York sate generic milk advertisng were computed
monthly from 1987 to 2000 by smulating the above two scenarios and taking the difference in per
capita saes to obtain DSALES. To account for inflation, the Class | differentid in each market was
deflated by the CPI (in 2000 dollars). The cost in each market due to state milk advertisng is the
advertisng cost. Aswas the case before, to account for inflation, advertisng cost (COST) was deflated
by the Media Cost Index (in 2000 dollars). A benefit-cogt ratio for sate-level advertisng in each
market can then be calculated as:

BCR = BENEFIT/COST.

Table 3 displays the estimated average BCRs to New Y ork date generic milk advertisng
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from 1987 to 2000 for the five markets and a weighted average for dl five markets. It is clear from
these findings that state spending on generic milk advertising over the period 1987-2000 has been
profiteble for dairy farmers. The weighted average BCR for the five markets was 2.12, i.e, an
additiona dollar spent on state generic milk advertising resulted in an average increase of $2.12 in Class
| revenue. This figure is lower than our previous study usng Smilar data over the period 1986-97,
which estimated an average BCR for New Y ork sate of 2.82. This may be due to inflation eroding the
red dollars being spent on fluid milk advertisng in the Sate.

In terms of individud New York state markets, New York City continues to have the highest
BCR, which is followed by Buffdo. All markets, except Syracuse, have benefit-cost ratios above one
indicating that the New York gate contribution to the overdl advertiang program had benefits that
exceeded costs, on average, over this period of time. The Syracuse market BCR has consstently gone
down over time, which may be due to advertisng wear-out in that market. Syracuse has had the highest
per capita advertisng of the five markets for a long time, and it may be time to consider reducing

gpending in this market and redllocate to another.

Conclusion
The purpose of this study was to examine the responsiveness of fluid milk sdesto milk advertising in the
New York City, Albany, Syracuse, Rochester, and Buffdo markets. Fluid milk demand equations for
New York City, Albany, Syracuse, Rochester, and Buffdo were estimated with monthly data from
1986-2000. The demand equations included the following explanatory varidbles retall milk price,
nona coholic beverage price index, per capita weekly earnings in the manufacturing sector, consumer fat

concerns index, competing beverage advertiang expenditures, generic milk advertisng expenditures,
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seasondity variables, and annud indicator variables.

The reaults indicated that generic milk advertising was positive and datigticaly sgnificant a the
10 percent sgnificance levd in dl but one market. The highest advertisng dadticity was in the New
York City market, followed by Buffalo. The modd was smulated to determine the impact of the New
York state portion of advertisng expenditures on producer milk returns. Benefit-cost ratios were dso
estimated for each of the five markets. The weighted average BCR for the five markets was 2.12. In
terms of individud New Y ork state markets, New Y ork City had the highest BCR, which was followed
by Buffdo. All of the markets, except for Syracuse, had BCRs at or above 1.00, indicating that New
York sate's contribution to the overdl advertisng program had benefits that exceeded codts, on

average, over this period of time.



Table1l. Sdected dadticities, evauated at sample means, for the five New Y ork markets.

Vaidble Albany Buffdo NYC Rochester Syracuse
Price -0.035 -0.000 -0.228* 0.113 0.033
Income 0.249 0.038 0.426* 0.419* 0.003
Fat concerns -0.105 0.092 0.151 0.048 0.047
Competing advertising -0.399* 0.048 -0.070* 0.174 0.059
Milk advertisng 0.005 0.033* 0.041* 0.003 0.010*

* Satidicaly sgnificant from zero at the 10 percent levd.
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Table 2. Estimation results for the per capitamilk sdles model for each market. *

Vaidble Albany Buffdo NYC Rochester  Syracuse
Congant 4.8869 2.3331 1.0882 1.9321 2.7661
(3.97) (5.30) (2.24) (2.02) (6.33)

Milk Price / Nondcoholic 319 00003  -02284 01128  0.0328

Beverage Price Index (-.43) (-0.00)  (-243)  (1.30) (0.58)
Average weekly earnings 02490 00378 04262 04186  0.0031
(1.25) 033) (293 (242 (0.03)
Consumer fat concern 01046 00917 01509 00475  0.0466
(-L01) (093  (L41)  (0.35) (051)
Generic milk advertising, t 00001 00047 00012 00001  0.0004
(0.36) (195 (293 (017 2.13)
Generic milk advertising, t-1 00003 00074 00022 00002  0.0008
(0.36) (195 (293 (017 (2.13)
Generic milk advertising, t-2 0.0004 00084 00030 00002  0.0010
(0.36) (195 (293 (017 2.13)
Generic milk advertising, t-3 0.0005  0.0074 05036 00003  0.0012
(0.36) wes) (@9 017 2.13)
Generic milk advertising, t-4 00005 00047 00041 00003  0.0013
(0.36) (195 (293 (017 2.13)
Generic milk advertising, t-5 0.0005 00043 00003  0.0013
(0.36) 293 (017 (2.13)
Generic milk advertising, t-6 0.0006 00044 00003  0.0012
(0.36) 293 (017 2.13)
Generic milk advertising, t-7 0.0005 00043 00003  0.0010
(0.36) 29  (017) (2.13)
Generic milk advertising, t-8 0.0005 00041 00003  0.0008
(0.36) 29  (017) (2.13)
Generic milk advertising, t-9 0.0005 00036 00003  0.0004
(0.36) 29  (017) (2.13)

Generic milk advertising, t-10 0.0004 0.0030 0.0002




(0.36)

(2.93)

(0.17)

17
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Vaidble Albany Buffdo NYC Rochester  Syracuse
Generic milk advertising, t-11 0.0003 00022  0.0002
(0.36) (2.93) (0.17)
Generic milk advertisng, t-12 0.0001 0.0012 0.0001
(0.36) (2.93) (0.17)
M of lagged generic milk 00051 00326 00412 00030  0.009
advertising coefficient (0.36) (1.95) (2.93) (0.17) 2.13)
Competing advertising, t 00114 00069  -00020 00050  0.0027
(-1.94) (116) (322  (L41) (1.06)
Competing advertising, t-1 00211 00111  -00037 00092  0.0048
(-1.94) (116) (322  (L41) (1.06)
Competing advertising, t-2 00290 00124  -00051 00126  0.0064
(-1.94) (116)  (322)  (L41) (1.06)
Competing advertising, t-3 00351 00111  -00061 00153  0.0075
(-1.94) (116) (322  (L41) (1.06)
Competing advertising, t-4 .0.0395 00069 -00069 00172  0.0080
(-1.94) (116)  (322)  (141) (1.06)
Competing advertising, t-5 -0.0421 00074 00184  0.0080
(-1.94) (-322)  (L41) (1.06)
Competing advertising, t-6 -0.0430 00075 00188  0.0075
(-1.94) (3220  (L41) (1.06)
Competing advertising, t-7 -0.0421 00074 00184  0.0064
(-1.94) (-3.22) (1.41) (1.06)
Competing advertising, t-8 -0.0395 00060 00172  0.0048
(-1.94) (-322) (141 (1.06)
Competing advertising, t-9 -0.0351 00061 00153  0.0027
(-1.94) (-3.22) (1.41) (1.06)
Competing advertising, t-10 -0.0290 -0.0051 0.0126
(-1.94) (-3.22) (1.41)
Competing advertising, 11 -0.0211 -0.0037  0.0126
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(-1.94) (322  (L41)
Vaidble Albany Buffdo NYC Rochester  Syracuse
Competing advertising, 12 -1.0114 00020  0.0092
(-1.94) (-322) (1.42)
as‘dJV";ﬂ SF’r:g gﬁ?ﬂ COMPEing 3993 00484  -0.0697 01742  0.0586
194  (116) (322 (141 (1.06)
Cosl 00489 00461 00229 00357 00418
(4.94) 477 (415 (457 (8.96)
Cos2 00019  -0.0096 -00012 -0.0186  -0.0140

(0.50) (-214)  (-023)  (-3.13) (-3.38)

Cos3 00197 00139 20129 55062 0.0066
(6.54) (4.00) (2.45) (1.13) (1.73)
Cost 00147 00085  0.0068 0.0103
(4.87) (2.65) (1.33) 2.92)
Cos5 00121 00120 00102 0.0076
(3.92) (4.35) (1.96) 2.22)
Cos6 .0.0087  -00083 -00113 -0.0086  -0.0124
(-404)  (-446)  (-325)  (-271)  (-531)
Sn1 00199 00010 00019 00125  0.0024
(-2.32) (0.15) (0.38) (L.71) (0.35)
S 00193  -00167 -0.0200 -0.0254  -0.0322
(-519)  (-360)  (-419)  (-437)  (-7.82)
Sn3 00003 00054 00064 00155 00115
(0.11) (156) (1.35) (3.02) (3.06)
Srd 00077 00119 00171 00080  0.0076
2.78) (3.87) (3.62) (L.71) (217)
S5 00316 00205 00209 00218 00244
(11.17) (7.54) (4.42) (4.94) (7.31)
D88 .0.0066 00054  0.0238

(-0.34) (0.32) (0.99)
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D89 0.0369 0.0203 -0.0757
(1.98) (1.00) (-2.86)
Vaiddle Albany Buffdo NYC Rochester  Syracuse
D90 0.0494 0.0271  0.0482 -0.0030
(1.81) (140  (1.83) (-0.10)
Dol 0.0055 0.0240 0.0646 0.0103 0.0993
(0.19) (1.24) (2.29) (0.37) (6.32)
D92 0.0517 0.0317 0.0186
(1.85) (1.14) (0.70)
D93 0.0811 -0.0066 -0.0114 -0.0438
(2.88) (-0.23) (-0.41) (-2.93)
D94 0.0363 -0.0459  -0.0152 0.0038 -0.0552
(1.30) (-2.52) (-0.56) (0.14) (-3.63)
D95 -0.0686 -0.0245 -0.0075  0.0176 -0.0769
(-1.99) (-1.41) (-0.26) (0.58) (-4.36)
D9% -0.1722 -0.0447 -0.0035  0.0027 -0.0935
(-3.93) (-2.56) (-0.11) (0.09) (-5.65)
D97 -0.1058 -0.0063 -0.0374 -0.0826 -0.1097
(-2.10) (-0.34) (-1.32) (-2.58) (-6.14)
D98 -0.0498 -0.1465 -0.1361
(-1.00) (-4.34) (-7.11)
D99 0.0150 -0.1499 -0.1344
(0.32) (-4.37) (-6.77)
D00 -0.0002 -0.1285  -0.1676 -0.1021
(-0.01) (-2.93) (-4.82) (-4.79)
Adjusted R-Square 7843 6735 6107 8270 .8561
Durbin Watson 2.1089 2.0190 1.7816 2.0111 1.9775

! Numbers in parentheses are t-gtatistics, based on the number of observations used for equation
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estimation--an estimated t-gatistic of 1.282 or above indicates satistical sgnificance in this sudy & the
10 percent significance leve.
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Table 3. Benefit-cost ratiosto New Y ork state generic milk advertisng, evauated at sample means, for
the five New Y ork markets.

Albany Buffdo NYC Rochester  Syracuse Market average

Benefit-codt ratio 1.12 1.32 2.58 1.23 0.89 212
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