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Harvesting and Tacit Collusion in the Breakfast Cereal Industry:
A Case Study of Nabisco Shredded Wheat and Post Grape Nuts

Ronald W. Correrill, Andrew W. Franklin, and Lawrence E. Haller*
I. Introduction

Shredded wheat was invented in the late 19" century and has been marketed under the
Nabisco brand name since 1925. In 1985 the R.J. Reynolds Tobacco Company acquired the
Nabisco Company and in 1988 the RJIR Nabisco Company underwent a leveraged buyout (LBO)
led by Kolberg, Kravis, and Roberts that recapitalized the firm at a record $25 billion (Food
Institute Report 1988, p. 2). The firm has continued to struggle under its LBO debt in a fashion
that suggests the $25 billion price paid was too high.

In September 1992, RIR Nabisco attempted to sell its ready-to-eat (RTE) breakfast cereal
unit to General Mills for $450 million; however, the deal fell through because of active antitrust
investigation. Two weeks later Nabisco and Philip Morris/Kraft General Foods (Post Cereals)
announced a preliminary agreement whereby Philip Morris would acquire the Nabisco breakfast
cereal franchise for the same price, $450 million. That deal was consummated in January 1993;
however, it was immediately challenged by the state of New York on antitrust grounds. This
paper is based to a large extent upon the public record of that ongoing antitrust case and
detailed supermarket scanner data on the ready-to-eat cereal industry that the University of
Connecticut Food Marketing Policy Center has purchased from Information Resources, Inc.

* Authors are Director and Research Assistants respectively of the Food Marketing Policy Center, Department
of Agricultural and Resource Economics, University of Connecticut, Storrs, CT.

The senior author is currently expert economist for the State of New York in its challenge of the acquisition
of the Nabisco ready-to-eat breakfast cereal business in the U.S. and Canada by Philip Morris (Kraft-General Foods
subsidiary). This paper was circulated to attorneys representing the State of New York and attorneys from Arnold
and Porter, counsel for the defendants. Their review does not constitute endorsement, verification or responsibility
for any of the opinions stated herein. The opinions expressed in this paper are the authors’ and are based solely
on the facts and publications cited herein, This research was supporied by Special Research Grant No. 91-34178-
6330, Cooperative State Research Service, USDA.



Economists have documented that highly leveraged firms, such as RJR Nabisco, tend to
behave differently than less leveraged competitors because of a need for cash to pay down LBO
debt (Chevalier 1993, Cotterill 1993b). Highly leveraged firms have even more incentive than
other firms to exercise market power to increase short term business profitability. Once this
"harvest" is over they often sell the remahﬁﬁg assets in a strategic fashion to generate additional
cash. KKR’s management and attempted sale of Nabisco Shredded Wheat are an excellent
example of this strategy. Post management, in a letter to the Philip Morris Board of Directors
requesting ai)proval for the Nabisco écquisition, recognize this and state:

“Since KKR purchased RJR Nabisco in 1988, the franchise appears to have been managed for
short term profit.” (Cotterill 1993a, Para 30).

In this paper we identify the primary components of Nabisco’s "harvest and sell” strategy.
We examine market share, retail price, merchandising, advertising and profit data.! Our main
thesis and conclusion after analyzing available data is that a significant component of the Nabisco
strategy was tacit coordination with Post Grape Nuts to elevate profits and lessen market share
losses. In other words, Post and Nabisco tacitly coordinated their cereal price and
merchandising actions in a fashion that allowed Post as well as Nabisco to significantly increase
profits. Consequently, consumers paid more for these breakfast cereals than they would have
paid in a2 more competitive market. As Levy and Reitzes (1993) have stressed, such

coordination need not be explicit collusion or price fixing. Tacit collusion based upon close

' Over time we have purchased annual "Supermarket Review" reports from the Information
Resources, Inc. (I.R.1.) company to conduct research on food marketing issues. This [.R.1. Infoscan data
base covers 74 product categories for 1988-1992 and reports information at the brand level on a quarterly
basis for individual urban areas (e.g., San Francisco) and the pation. The data base covers most major
branded and private label manufactured food products sold through supermarkets, and thus includes cold
breakfast cereals. Quarterly brand level advertising data are from Leading National Advertisers, Inc.
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tracking of each brand’s marketing strategies and each firm’s individual interest in maximizing
profits is sufficient basis for the observed anticompetitive conduct.

The reader should not infer the existence of any unlawful conduct from this paper’s
description of tacit coordination (also referred to as tacit collusion) by companies in the ready-
to-eat cereal industry. Tacit collusion or coordination, by itseif, has not been found to violate
the antitrust laws (Scherer and Ross 1990, p. 346-47). However, as stated in the prior
paragraph, tacit collusion or coordination can have the effect of raising prices to non-competitive
levels to the detriment of consumers, and thus has been criticized by economists (Scherer and
Ross 1990, p. 347). Such tacit collusion or coordination may .also be a relevant factor to
consider in evaluating an acquisition under the antitrust laws (U.S. Dept. Justice, Horizontal
Merger Guidelines, 1992, S 2.1). This paper does not address the legality, under the antitrust
laws, of Kraft’s acquisition of the Nabisco RTE cereal business, which is currently being
challenged in federal court by the State of New York.

The following section explains the harvest strategy and compares it to the traditional limit
price strategy. The third section develops the economic concept of tacit collusion in a
differentiated product industry and identifies conduct patterns that would be observed if such
noncompetitive conduc_t is in place. The fourth, fifth, sixth, and seventh sections present
evidence for our hypotheses. The final section contains conclusions. Appendix tables and
references are attached to provide further basis for the presentation and analysis in the text.
II. To Harvest or Not to Harvest

The technical economic name for the harvest strategy is dynamic limit pricing (Scherer and

Ross 1990, p. 357-361). Prior to an LBO a firm may have been exercising market power by



following a traditional limit price strategy. Under that strategy price is above average cost but
not so high as to attract significant entry or expansion by other firms, thereby insuring a stable
market share and stream of excess profits over time (traditional limit pricing example in Figure
1). An LBO significantly increases the firm’s discount rate. Cash is needed now to avoid
bankruptcy or lesser but binding short term financial constraints. In an LBO situation a dollar
earned from operations today is much more valuable than a dollar from operations in the distant
future. Thus, the leveraged buyout event in many instances forces a firm that is exercising some
market power under the traditional limit pricing strategy to shift to a dynamic limit pricing
strategy to monetize all of its market power in the short run. It raises price and cuts marketing
outlays beyond levels required to maintain its market share and manages its share decline in a
fashion that maximizes short run profits. This short run profit maximization (dynamic limit
pricing.or harvest) strategy is also illustrated in Figure 1. When executives are seeking to
maximize the net present value of the firm and they face a very high discount rate, the harvest
strategy dominates the traditional limit pricing strategy. As we will show and Philip
Morris/Kraft General Foods management suggests (quote on page 2) Nabisco clearly did switch
to a harvest strategy for its RTE cereal business in late 1989.
III. On Collusion in Differentiated Product Industries

To facilitate our analysis it will be useful to explain how economists analyze tacit collusion
or coordination in differentiated product industries. Generally economists regard product
heterogeneity as a barrier to collusion (U.S. Dept. Justice, Horizontal Merger Guidelines, 1992,
Sec. 2.11). One must, however, not confuse product heterogeneity with product differentiation.

Hydroelectric turbines are heterogeneous products because each is designed with a set of
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complex technical specifications that must possess specific values for a particular site. Costing
such a complex and unique product is very difficult. Consequently, it is very difficult to tacitly
coordinate pricing of such "malleable” products, and any exercise of market power usually
requires explicit collusion, e.g., the electrical equipment conspiracy case (U.S. vs. General
Electric Co. et al.; Scherer and Ross 1990, p. 243, 258-259).

A differentiated product differs from a heterogeneous product because it is not malleable.
It is a well defined, stable set of product attributes that are promoted to consumers under a brand
name. Nabisco Shredded Wheat, for example, has very little in commoﬁ with a hydroelectric
turbine. This point is not trivial—Professor Daniel Rubinfeld, expert economist for Philip

Morris/Kraft General Foods, cites Scherer and Ross as evidence that collusion is unlikely in the
RTE cereal industry. He states:

Economists’ studies of industrial organization tell us that collusive behavior is most likely to
oceur in concentrated industries with homogeneous products.”

» See, for example, F.M. Scherer, Industrial Market Structure and Economic Performance,
Second Edition, 1990, pp. 200-205. Scherer notes that "The type of heterogeneity most likely
to disrupt pricing discipline appears to be multi-dimensionality of a product’s technical
features.” (p. 203) {Rubinfeld 1993, p. 13}

Yet even if one recognizes that product differentiation avoids the "malleable product" problem
associated with heterogeneous goods, in an industry such as RTE cereal there are several dozen
branded products as well as private label products. If all such products compete with each
other, as Professor Rubinfeld predictably opines,” then the sheer size of the coordination

problem would seem insurmountable.

2 When pricing, Post focuses on particular brands that are in each individual product’s
"competitive set.” This set generally includes products that are in different marketing
segments. -Moreover, products in one competitive set compete for sales with products
in other competitive sets (Rubinfeld 1994, p. 3).
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There are two general responses to this assertion. First, if the industry is highly
concentrated, then the relatively few large sellers have portfolios of brands and, to a large
extent, internalize the interbrand coordination problem. Concerning intercompany coordination,
facilitating devices such as leader-follower routines in key competitive dimensions can support
substantial coordination. (We will have more to say on this below.)

Second, this assertion depends critically upon the nature of product differentiation. If
Chamberlinian or symmetric differentiation exists then all brands compete with all other brands.
The increase in demand for a product due to a reduction in price or shifts in other strategic
variables comes from all other brands in the market in proportion to their market shares. For
example, if Brand X with a 10 percent market share lowers price, and Brand Y accounts for one
half of the remaining 90 percent of the market then one half of Brand X’s increased demand
comes from Brand Y. Hotelling or spatial product differentiation, on the other hand, is clearly
more plausible for the RTE cereal industry. In the Hotelling model, each brand can be
visualized as being located at a point in a multidimensional product space, and as competing only
with its close neighbors (substitutes) because they have similar attributes.

Readilj obsewabfe industry marketing conduct—segmentation and targeting of strategic
moves (pricing, advertising, couponing) to the moves of well identified "nearby" products—
supports the Hotelling spatial model, not the Chamberlinian symmetric model. Levy and Reitzes
(1993) demonstrate that spatial differentiation, unlike product heterogeneity, facilitates tacit

collusion because it is easier to identify and discipline cheaters. Marketers of each brand clearly



know who their nearby (major) competitors are and can more easily track strategic moves.>

Those that argue that collusion is unlikely offer yet another argument. Even if one
recognizes that Hotelling product differentiation exists, competition can take many forms and
so there may be several dimensions that one must tacitly coordinate in order to exercise market
power. There are two parts to this argument. Although there are only a few close competitors,
the problem of coordination across many dimensions of competition may be too complex.
Second, high prices may reflect tacit collusion on price, but competition may "bust out” in other
dimensions. Professor Rubinfeld, writing on behalf of Philip Morris/Kraft General Foods,
states:

Based on my study of the RTE cereal market, it is clear that this is not a market in which
collusion would be likely to be successful. In addition to price, colluding firms would have
to agree on: (a) product improvements, (b) product introductions, (¢) trade allowances, (d)
advertising, and (e) couponing. In light of the many dimensions of competition in the RTE
cereal market, any cartel would be ineffective if it merely controlled published wholesale
prices. In fact, any coordinated effort to elevate wholesale prices would be likely to stimulate
competition on all other dimensions: differences in product attributes, product improvement,
product introduction, trade allowances, advertising and couponing. (Rubinfeld 1993, p. 13).

We label Professor Rubinfeld’s second contention the "pervasive competition" doctrine.
Even if businessmen do collude in one or more dimensions they do so only to compete more
effectively in yet another dimension.

We will place in a footnote our analysis of whether tacit collusion on price and possibly

3 This tracking capability has significantly increased during the past ten years. New computerized
business communications (the food industry’s standardized Uniform Communication System), electronic
checkout scanner data services and many other third party market monitoring services enable marketing
managers to track competitor as well as their own strategic moves on a weekly and in some cases almost
daily basis (Cotterill 1985, 1988). These advances, in the main, have produced a vastly more efficient
food marketing system. Their advent, however, makes it even more important to maintain a competitive
market structure with incentives to compete.



other major variables that harms consumers is mitigated by "competition" in other dimensions.*
Here we choose to focus upon the fact that if such pervasive competition does exist then one
would not see an increase in profits when tacit coordination on price becomes effective. The
case at hand is two "spatially close” brands of RTE cereal: Post Grape Nuts and Nabisco
Shredded Wheat. |
IV. Market Share Analysis

In this section we analyze the impact of Nabisco’s harvest strategy on market shares. The
profitability of a harvest stratégy depends critically upon a brand’s elasticity of demand. When
the brand’s price is elevated, if demand is not sufficiently inelastic, the loss in market share
(sales) will result in lower total profits and defeat the harvest strategy.

As the prior section explained a brand can have a low price elasticity in a spatially
differentiated market. Brand marketers actually seek to establish and enhance a brand’s unique
position and market segmentation because they insulate their product from price competition.

Tacit collusion is a second major contributor to brand price inelasticity. If a close

*  This reasoning implies that consumers are indifferent or prefer the latter of the following two
alternatives: an opportunity to purchase $2.50/1b breakfast cereal with minimal marketing and promotion
and the opportunity to purchase the same cereal at a collusive price of $5.00/Ib but with a reduced price
offer for Nintendo on the back panel, frequent T.V. advertisements targeted at one’s children, and cents
off coupons available from time to time to soften the price shock. Writing about the airlines industry
prior to deregulation, which was a price cartel that competed in nonprice dimensions such as the quality
of meals and service, Scherer and Ross state: "One of the surest ways to call forth the wrong amount of
variety is to set, either through governmental regulation or a rigid cartel mechanism, a uniformly high
monoepoly price and then let individual producers compete for business on non-price bases.” (Scherer and
Ross 1990, p. 601).

Scherer (1979) and Schmalensee (1978) illustrate this point for the RTE cereal industry. The
Federal Horizontal Merger Guidelines also reject the pervasive competition argument stating:

Terms of coordination need not perfectly achieve the monopoly outcome in order to be

harmful to consumers. Instead, the terms of coordination may be imperfect and incomplete—

inasmuch as they omit some market participants, omit some dimensions of competition, omit

some customers, yield elevated prices short of monopoly levels, or lapse into episodic price

wars—and still result in significant competitive harm. (U.S. Dept. of Justice 1992, Sec. 2.11).
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substitute brand follows a harvester’s price elevation, then consumers no longer have the
opportunity to switch to that lower priced substitute brand. Thus, when tacit collusion between
close substitutes is effective we would expect less loss of market share due to a harvest
strategy.’

We will begin our analysis by examining annual market share trends over the 1988-1992
period at the company level.® Table 1 reports the volume market shares for the six major RTE
cereal manufacturers for 1988-1992. Quarterly market shares are reported in Appendix Table
Al.” Nabisco started the five year period with a 5.42 percent share of market. By 1992 that
market share had declined to 2.94 percent. During the five year period the industry was

buffeted by several marketing events including the rise of private label, and the oat bran craze

*  Following Baker and Breshnahan (1985) one can rigorously state the determinants of a brand’s
price elasticity as follows:

N

M= My Y Wl ot Ty T M T EZ M€y
Where: n, = brand 1’s price elasticity; n,, = the brand’s nonfollowship elasticity, i.e., the "change”
in its output when it changes price and no one follows. #,, is brand 1’s cross price elasticity of demand
with respect to price i, i.e., the "change" in its output when price i changes; and ¢, is the change in price
i when price 1 changes. These cross price and price respnse elasticities are summed over the other
brands and since under tacit collusion (price followship) this sum is positive, it reduces brand 1’s price
elasticity. All "changes" mentioned above are actually percent changes. If the number of close substitute
‘products is small and these products are insulated from other products then effective & is small, and the
effective cross price elasticities n,, are larger, and the effective price followship elasticities, ¢,,, are
larger. These shifts all tend to reduce the brand’s price elasticity of demand.

6 In the next two sections we will analyze pricing issues and explain how observed pricing and
brand level market share conduct patterns for Nabisco Shredded Wheat and Post Grape Nuts are
consistent with a profitable tacitly collusive harvest strategy.

7 All market shares in this paper are for the national ready to eat (RTE) cereal category which is
all cold cereal except wheat germ. Appendix Table A1l reports annual and quarterly RTE cereal national
consumption as a percent of cold cereal national consumption. In all cases it is above 99.6 percent.
Thus, the deletion of wheat germ produces a more fungible product market but does not significantly alter
the market shares.



that peaked in 1989 and benefitted General Mills with its line of Cheerios products. As this

paper documents, the persistence of the Nabisco decline, however, was primarily self inflicted.

Table 1 Ready-to-Eat Cereal Volume Share for 6 Major Manufacturers, 1988-1992

1988 1989 1990 1991 1592
Kellogg 40.965 39.670 37.351 37.393 37.029
General Mills 21.306 23.685 24.462 25.114 25.576
Post 11.883 10.560 11.188 11.420 11.792
Quaker Oats 8.528 8.068 7.547 7.188 7.133
Ralston Purina 5.462 5.946 6.002 4.938 4.629
Nabisco 5.423 4.702 4.362 3.208 2.941
Private Label 3.670 4.494 6.106 7.747 7.990

Source: I.R.I. Infoscan Data Base. University of Connecticut, Food Marketing Policy Center.

The Nabisco shredded wheat business can be divided into Nabisco Big Biscuit Shredded
Wheat, Nabisco Spoon Size Shredded Wheat, and Nabisco Shredded Wheat and Bran.? The
brand market shares reported in Appendix Tables A5 and A6 document changes in the ranks
and market shares of these brands. Nabisco Spoon Size Shredded Wheat was the 15% largest
brand with a 1.61 percent share of market (SOM) in 1988. By 1992 it had dropped to 22™ with
1.11 percent SOM. Big Biscuit ranked 28" with 0.97 percent SOM in 1988 but dropped to 36"
with 0.71 percent SOM in 1992. Shredded Wheat and Bran ranked 39® in 1988 with 0.79
percent SOM and dropped to 61% with 0.42 percent SOM in 1992.

Although the Shredded Wheat line lost significant market position and share, Appendix

Table A8 indicates that the company’s top three brands continue to be sold throughout the U.S.

®  For a short period Nabisco apparently produced a "Shredded Wheat and Oat Bran" product,
however its sales were limited and negligible.
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Other smaller Nabisco brands were more aggressively harvested during the 1990-1992 period.
Nabisco Fruit Wheats, for example, was introduced by Nabisco in 1987. Initially it was quite
successful, ranking 33" with 0.900 percent SOM in 1988. By 1992 its share had declined to less
than 0.125 percent and it dropped out of the top 100 brands. Nabisco Frosted Wheat Squares
was introduced as a new product in 1988 and ranked 61* with 0.475 SOM but dropped to 77
with 0.260 SOM in 1992. Two other RTE cereal brands, Nabisco 100 percent Bran and
Nabisco Team Flakes, also lost market share during the 1988-1992 period. Nabisco Teddy
Graham Breakfast Bears, introduced as a kid cereal, was initially successful but was discontinued
as part of Nabisco’s harvest strategy (See Appendix Tables A8 and A10).

Appendix Table A8 documents that losses in market share for Fruit Wheats and Team
Flakes correspond with major reductions in their distribution, i.e., many retailers stopped
carrying these products. For example, stores accounting for 95.7 percent of all commodity
volume (supermarket products) sold to consumers carried Fruit Wheats in early 1988, but that
distribution measure dropped to 38.8 percent by the end of 1992.

V. Retail Price Analysis

As a starting point for our retail price analysis let us examine the trend over time for RTE
cereal prices and the food at home component of the Consumer Price Index. Figure 2 reports
these price trends for the period 1983-1992.° The food at home component of the Consumer

Price Index increased 38 percent over that 10 year period. RTE cereals increased 75 percent

% Retail RTE cereal prices cover the retailers markup, as well as the RTE cereal manufacturers
price to the retailer. Since retail markups tend to be stable and uniform for brands in a category such
as RTE cereals, the observed trends in retail RTE cereal prices are overwhelmingly due to changes in
cereal manufacturer price and trade promotion strategy. Tables in Appendix A contain the data for all
charts presented in this section.
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during the same period. Herein lies the most fundamental reason for the recent consumer outcry
over RTE cereal prices."

These price series, however, may overstate the rise of cereal prices relative to the food-at-
home CPI for shoppers that use manufacturers’ coupons. Neither series incorporates price
reductions due to redeemed manufacturer coupons. Coupon usage and values are higher for
RTE cereal than for other food products (Food Institute 1993, p. 308; Food Institute 1994, p.
309). However, adjusting for manufacturer’s coupons would lower the RTE price index more
than the food-at-home CPI, only if the value of manufacturer coupon related price reductions
for RTE cereal increased more rapidly than similar price reductions for foods in the CPI food
at home price series.!! Regardless, price trends reported in Figure 2 hold for consumers that
do not use manufacturer’s coupons and, in fact, 65 percent of RTE cereal volume in 1992 was
purchased without a manufacturer coupon (Food Institute 1994, p. 309).

Figure 3 displays the price index trend for the total U.S. over the 1988-1992 period for

10 Since August 1993 articles on high cereal prices have appeared in several newspapers, including
the New York Times, Detroit Free Press, Miami Herald, Cleveland Plain Dealer, St. Louis Post Dispatch,
and the Salt Lake Tribune. Television news coverage includes Cable Network News and CNBC News.
A packet of the press clippings is available from the Food Marketing Policy Center. At one point the
Public Relations Office for Kellogg’s was preparing a report for the Kellogg’s Board of Directors on the
adverse publicity. They called us and asked for our source of information on RTE cereal prices. They
were somewhat surprised to find out that the source for the pre 1988 cereal prices in Figure 2 was a
Kellogg Company chart submitted to antitrust authorities and subsequently made public by the New York
Attorney General when he announced his challenge of the merger. (See also footnote 12, p. 21)

" Another technical point is that these two price series do not treat retailer coupons in exactly the
same fashion. The Consumer Price Index subtracts price mark downs that are actually on the box but
subtracts retailer’s coupons only if they are actually attached to the product (Bureau of Labor Statistics
1988, p. 172). The RTE Cereal Price Index, at least since 1988, is adjusted for all in-store promotions
and redeemed coupons that are distributed locally by the retailer (retail coupons). Thus, it includes price
mark downs that are not marked on the box and redeemed retailer coupons that are not attached to the
box. We emphasize, all reported RTE cerea! prices in this paper are net of local merchandising (trade
promotions that often mark down prices and/or offer retailer coupons). Thus, they are, if anything, lower
than retail shelf prices.

12
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all branded RTE cereals, private label RTE cereals, and the food at home CPI. When prices
are indexed with first quarter 1988 equal to 100, trend lines illustrate percent changes in prices
over time. Note that private label RTE cereal product prices tended to increase in a fashion very
similar to the food at home CPI during this period. In contrast, the prices of branded RTE
cereals tended to increase at a significantly higher rate.

Figure 4 compares the price index for all Nabisco brands to all RTE cereal. One can see
that Nabisco brand prices tended to increase in a nearly identical fashion to all RTE cereal until
the first quarter of 1990 which registers a significantly higher price increase and initiates a
gradual acceleration in Nabisco prices relative to all RTE cereal.

This chart suggests that the Nabisco harvest strategy started in late 1989. In fact annual
data obtained from Nabisco and presented as Figure 19 in this paper conclusively confirm that
1990 was the first full harvest year. Over the 1988 to 1992 period, RTE cereals increased in
price approximately 30 percent while the Nabisco cereal prices increased approximately 50
percent. These price increases are in the first instance generated by announced list price
increases, but they also are net of the actual trade promotion (merchandising) of the RTE cereal
industry. Thus, actual merchandising including retailer coupons and price specials such as "buy
one get one free" offers do not offset list price increases for Nabisco or all RTE cereals.

Figure 5 produces the actual price trends for the three Nabisco Shredded Wheat brands;
Post Grape Nuts, a major competitor of Nabisco Shredded Wheat; Kellogg’s Corn Flakes, the
largest market share brand of RTE cereal; and an average price for all private label RTE cereal
products. In Figure 5 one can clearly see that private label cereals tend to have the lowest price

per pound and that Kellogg’s Corn Flakes, a brand that private label cereals have attacked, tends

13
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to have a price per pound that is very similar. In other words Kellogg’s Corn Flakes competes
on price with private label cereals.”” During the 1992 period Kellogg’s Corn Flakes were
actually priced lower than private label cereal. To the best of our knowledge Kellogg’s and
other RTE cereal companies never lowered list prices during the 1988-1992 period. Therefore,
these price trends suggest that during the 1992 calendar year, Kellogg’s lowered corn flake
prices through trade deals and in-store promotions to compete directly on price with private label
cereals. In fact, our analysis of merchandising in the next section confirms this.

Note that Grape Nuts has a higher price per pound than Corn Flakes or private label cereal
and the Nabisco Shredded Wheat brands have even higher prices per pound than Grape Nuts.
This is direct evidence that RTE cereal is a highly differentiated industry. If these cereals were
a homogenous commodity, they would have the same price. Note that prices for both Grape
Nuts and Shredded Wheat tend to rise relative to private label and corn flakes throughout the
period. This suggests that they were not directly affected by pricing actions of private label
cereals and at least to a certain extent by pricing actions of major cereal brands such as
Kellogg’s Corn Flakes. Shredded Wheat and Grape Nuts are in a segment of the market, the
simple health and nutrition segment, which is to a large extent insulated from pricing actions in
other parts of the RTE cereal market. Finally, note that Spoon Size price "drops down" but then
increases at a nearly identical rate with Big biscuit and Post Grape Nuts (parallel slopes) during
the first seven quarters of the harvest period (Quarter 4, 1989 to Quarter 3, 1991).

Merchandising patterns do not explain this discrete shift. Possibly a temporary change in some

12 The data for Kelloggs and Post Raisin Bran in Table A3 and Appendix B, Figure B1 tell a similar
competitive story. Private label cereals target leading brands including Corn Flakes, Raisin Bran, Rice
Krispies, Cheerios, Fruit Loops and Captain Crunch. The IRI Infoscan data base does not provide
information on individual private label products.
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other feature of the product such as box size explains this discrete shift in an otherwise
consistently rising price line. We will return to this feature when discussing Figure 7.

Figure 6 indexes prices of selected brands with first quarter 1988 price having a value of
100. This procedure highlights the relative price changes among brands. One would expect that
relative as well as absolute price differen?:es among brands say something about economic
relationship for two reasons. First, proportional price increases allow us to compare price
changes in diverse products, for example when we examined the relationship of RTE cereal
prices to the CPI we looked at percent i.e. proportional increases. Second, the RTE cereal
industry announced price increases are always in percent terms. Any followship patterns that
exist may be clearer when relative prices are charted.

During the period from first quarter 1988 through the first quarter of 1990 there is some
visual evidence of limited price interaction among the three cereal brands charted in Figure 6:
Big Biscuit Shredded Wheat, Post Grape Nuts, and Kellogg’s Corn Flakes. There appears to
be a fourth quarter phenomenon. For example, in the fourth quarter of 1988 Nabisco Big
Biscuit Shredded Wheat’s price actually declines and Kellogg’s Corn Flake’s price also increases
at a slower rate during that quarter. But Grape Nuts registers no change in its rate of increase
in price. In the fourth quarter of 1989 Kellogg’s Corn Flakes significantly drops in price from
its previous quarter and Grape Nuts prices behave in a very similar fashion. In this quarter, the
Nabisco Big Biscuit price index continues to steadily increase however, Spoon Size drops (See
Figure 7). Price drops below trend in some fourth quarter periods may occur for cereal brands
that have excess year end inventory. Perhaps these pricing actions spill over into the market

causing others to lower prices, or perhaps they are contemporaneous but independent events.
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A different story, however, appears when one examines the Post Grape Nuts, Nabisco Big
Biscuit, and Kellogg’s Corn Flakes price index trends after fourth quarter 1989. Kellogg’s Corn
Flakes clearly compete on price with private label cereal, however Grape Nuts and Nabisco Big
Biscuit do not after fourth quarter 1989. Grape Nuts pricing tends to follow Nabisco Big Biscuit
pricing up in a dramatic fashion and thereafter tends to follow variations in Big Biscuit prices.
Prices for these two brands do seem to behave in a parallel fashion consistent with tacit
collusion.

Figure 7 displays price indices for Spoon Size Shredded Wheat, Shredded Wheat and Bran
and Post Grape Nuts. Nabisco Shredded Wheat and Bran price increases are almost identical
to Post Grape Nuts increases throughout the period. The big drop in Spoon Size prices in
quarter 4, 1989 constitutes an abandonment of accelerating prices and firmly synchronizes price
increases with Post Grape Nuts until a major harvest break out for this brand occurs in the third
quarter of 1991. Referring back to Figure 5 one can see that the actual price after this increase
is roughly equal to the level of the other two Nabisco brands.

In summary, the prices of individual shredded wheat brands do fluctuate relative to Post
Grape Nuts, but a general pattern of followship does seem to exist in the harvest pericd between
Grape Nuts and one or more Shredded Wheat brands at any given time. Nabisco seems to have
synchronized Big Biscuit Shredded Wheat and Bran prices with Grape Nuts throughout the
harvest period. Spoon Size prices are synchronized with Grape Nuts during the early harvest
period. There is no observable systematic coordination between these brands and Kellogg’s
Corn Flakes or private label.

Followship pricing of the sort demonstrated between the Shredded Wheat brands and Post

16



Grape Nuts is ordinary in the RTE cereal industry. In a letter to the Federal Trade Commission
dated November 30, 1992, Ms. Donna Patterson, retained legal counsel for Kraft General Foods
(Post Cereals), describes the general Post pricing strategy as follows:

..Post’s pricing strategy is to maintain prlcc parity with comparable Kelloggs products.”
(Patterson 1993, Exhibit A).

For Grape Nuts the comparable product with which Post seeks to maintain price parity is
Nabisco Shredded Wheat, which apparently is a closer substitute than any Kellogg’s product in
this highly differentiated industry.

Under followship pricing, if other forms of competition in the aggregate also produce
followship conduct then one would see relatively constant market shares. Consumers have less
desire to switch among brands, even if they are close substitutes, if the aggregate terms of trade
for such brands move in tandem. Market shares for Big Biscuit, Spoon Size Shredded Wheat
and Bran, and Grape Nuts are graphed in Figure 8 and reported in Appendix Table A10. Note
that in the 1990-1992 period when Post and Nabisco price are synchronized, the market shares
for both Nabisco and Post remain essentially constant.'*> Unless there was a sustained increase
in advertising or manufacturer coupon activity throughout the harvest period that offset the
observed price increases, these brands seem to have very inelastic curves. In other words the
observed price increases result in very little loss of market share. Finally, we would expect to
find that these brands have high profits when prices are high unless marketing or production
expenses offset the price increases (i.e., there was no harvest). In section VII we in fact report

high profits.

13 The dip and subsequent recovery in Grape Nut’s share during late 1988 and 1989 is probably due
to the oat bran craze. The fad abruptly ended in January 1990 with the discrediting of prior reports that
oat bran reduces cholesterol.

17
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VI. Trade Promotion Strategies

The Information Resources, Inc. Infoscan Supermarket Review data base also provides
information on the extent of trade promotions at the brand level. We already have established
that the net-of-merchandising prices for Post Grape Nuts and Nabisco Shredded Wheat shift
dramatically relative to the RTE cereal industry after 1989. An important question is did the
merchandising conduct of the mamufacturers for these brands change after 1989 when the
observed net price conduct changed? Did some form of coordination of merchandising conduct
as well as followship list pricing practices contribute to the observed price patterns?

The summary measure of promotion activity is the percent of volume sold with any
merchandising. The three components to merchandising are percent sold on aisle end display,
percent sold with an A/B feature ad in the local newspaper, and the average percentage price
reduction." Figure 9 displays the percent sold with any merchandising for the Nabisco Big
Biscuit and Nabisco Spoon Size brands over the twenty quarters ranging from first quarter 1988
through fourth quarter 1992." Vertical lines have been drawn at fourth quarter 1989 and first
quarter 1992 to divide the period into three segments. As will become apparent when we
investigate merchandising performance for several brands, different patterns of merchandising
conduct seem to exist m these different periods. For example, for Nabisco Big Biscuit and

Spoon Size Shredded Wheat in the first segment, ranging from the first quarter 1988 through

4 Type A ads are those which feature a picture of a product prominently and often feature a store
coupon. A type B ad is a smaller, less prominent ad which still features an illustration of the product.
Average percentage price reduction measures the average reduction in price as a percentage of everyday
shelf price among all stores with a price reduction.

'3 Shredded Wheat and Bran merchandising is essentially the same as Spoon Size and eliminated
here to keep the figures readable. See Appendix B Figure B-2 for a plot of Spoon Size and Shredded
Wheat and Bran merchandising.
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fourth quarter 1989, there does not appear to be any pattern in merchandising strategies.
However, during the second period a distinct pattern of switching in the level of merchandising
exists between the two Nabisco brands. When merchandising tends to be high on Big Biscuit,
merchandising tends to be low on Spoon Size and vice versa. In the third segment, calendar
year 1992, the merchandising programs of these two brands seem to be harmonized.

Figure 10 is a similar chart; however, it compares Nabisco Big Biscuit with the Post Grape
Nuts brand. Again, in the first period of the chart there does not seem to be any discernible
relationship between merchandising strategies. In the second period ranging from fourth quarter
1989 through first quarter 1992 however, a distinct pattern does emerge. Post Grape Nuts
merchandising tends to fluctuate in a pattern very similar to Nabisco Big Biscuit and tends to
dominate Big Biscuit throughout the period. This suggests that as these two brands elevated
their prices in tandem relative to Kellogg’s Com Flakes, private label prices, and all RTE cereal
prices, promotions were also synchronized.

Figure 11 reports similar information for Nabisco Spoon Size Shredded Wheat and Post
Grape Nuts. Since Spoon Size tended to be contracyclical to the Big Biscuit promotions during
the fourth quarter 1989 to the first quarter 1992 period, it also is contracyclical to Grape Nuts
promotions in this period. Perhaps Post Grape Nuts directly targeted the Big Biscuit brand with
its merchandising or perhaps Nabisco intentionally staggered its promotions and used Big Biscuit
as a copy-cat brand. For whatever reason, the presence of highly related merchandising patterns
during this period among the three brands is distinctly different from the more chaotic and
unrelated merchandising patterns of the preceding 1988 - 1989 period. The presence of these

distinct patterns in pricing and merchandising after 1989 do suggest that tacit coordination
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significantly increased between Post Grape Nuts and Nabisco Shredded Wheat.

The percent volume sold with merchandising did not decrease after 1989. However, given
the fact that Grape Nuts and Nabisco Shredded Wheat brand prices increased in tandem and
relative to the rest of the RTE cereal industry, if competition with other brands was effective
one would expect if anything to see an increase in merchandising to reduce share losses. The
observed merchandising patterns between the Grape Nuts and Shredded Wheat brands seems to
have effectively limited market share losses to others and reduced rivalry among their own
brands to increase their net of trade promotion prices. As we will see in the next section, their
profits also are at very high levels during this period.

ILet us now continue the analysis of merchandising to see if other leading brands
participated in the observed pattern of merchandising coordination. Figure 12 includes General
Mills Total on the chart with Nabisco Big Biscuit and Post Grape Nuts.'® Although the chart
is a little messy and hard to read, General Mills Total does not follow the synchronized pattern
of Big Biscuit and Grape Nuts during the fourth quarter 1989 to first quarter 1992 period. Also,
there appears to be no discernible pattern between General Mills Total and the other brands at
other times during that 1988-1992 period. General Mills Total seems, if aﬁything, to offer
merchandising levels similar to Post Grape Nuts and somewhat higher level merchandising
activity than the Nabisco Big Biscuit franchise.

Figure 13 adds Kellogg’s Corn Flakes merchandising performance to the Big Biscuit and

Post Grape Nuts chart. Perhaps the main conclusion that comes from this chart is that a higher

16 The price and price index for Total is reported in Appendix Table A3, however we do not chart
it. Total is part of the simple health nutrition segment and its net of merchandising prices do increase
in a fashion similar to Grape Nuts and Shredded Wheat.
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proportion of Kellogg’s Corn Flakes was sold with merchandising throughout the period. Also,
in the first segment, the period up to fourth quarter 1989 there clearly is no discernible pattern
between the merchandising performances of these three brands. During the second period,
fourth quarter 1989 through first quarter 1992, Corn Flakes seem to somewhat follow the
merchandising synchronization of the other two brands; however, synchronization is not nearly
as close as it is between the other two brands. In the third segment of the period, calendar year
1992, Kellogg’s Corn Flakes merchandising behavior explodes and most probably is the major
reason why realized retail price dropped below privafe labei prices during much of 1992 (See
Figure 6).

Figure 14 reports percent sold with any merchandising for Nabisco Spoon Size, Post Grape
Nuts, and Kellogg’s Corn Flakes. This chart is produced for comparison purposes to Figure 13
{Nabisco Big Biscuit). Again, the percent of Kellogg’s Corn Flakes sold with merchandising
is significantly higher than the percent of Grape Nuts or Nabisco Spoon Size sold with
merchandising. Also, there appears to be no discernible pattern between Kellogg’s Corn Flakes
and the merchandising practices of the other two brands during any segment of this five year
period.!

Information Resources, Inc. Infoscan Supermarket Review data also provides information
on the quarterly average percent price reduction that was offered for particular brands during
the 1988 to 1992 period. Figure 15 reports the average percent price reduction for the Nabisco

Big Biscuit and the Post Grape Nuts brands. The price reductions of these two brands seem to

17 We produced charts for the subcomponents of the merchandising category, the percent of volume
sold on display, and the percent of volume sold with feature ads. They tell a similar story but are not
included to save paper. The data are included in Appendix Table A4.
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follow each other in a general fashion until the end of 1991. During 1992, price reductions for
Post Grape Nuts accelerated to all time high levels whereas price reductions for the Nabisco Big
Biscuit were cut back to the 9-12 percent range. In our opinion since Nabisco probably had
made a clear cut decision to sell the harvested franchise in the very near future, they dropped
all pretenses of marketing for the long term, and reduced general merchandising activity (Figure
9) as well as percent price reductions during 1992.

Figure 16 reports average percent price reductions for Nabisco Spoon Size and Post Grape
Nuts. The pattern of price reductions is quite similar to that reported for Big Biscuit and Grape
Nuts.

Figure 17 reports average percent price reduction not only for Nabisco Big Biscuit and Post
Grape Nuts but also General Mills Total. The general trend for percent price reductions of
General Mills Total tends to follow that of Nabisco Big Biscuit and Post Grape Nuts throughout
the period up to the end of 1991 and thereafter tends to go with Post Grape Nuts towards higher
percent price reductions. Again, this documents that as they approached sale of the franchise
Nabisco did not offer anywhere near the level of price reduction that other brands offered in
1992, Similaf results hofd for Nabisco Spoon Size and General Mills Total (Table A4).

Figure 18 introduces Kellogg’s Corn Flakes to the chart of average percent price reductions
for Big Biscuit and Post Grape Nuts. Kellogg’s Corn Flakes percent price reductions differ, at
times very dramatically, from either the Nabisco Big Biscuit or the Post Grape Nuts price
reductions. This seems to suggest, as have the other data, that Kellogg’s Corn Flakes pricing
and merchandising strategy is oriented towards competition with brands other than Post Grape

Nuts or Nabisco Big Biscuit.
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VII. Profitability of Nabisco RTE cereals and Post Grape Nuts

We expect that, absent substantial increases in production and marketing costs, other than
already accounted for trade promotion costs, the profitability of Nabisco Shredded Wheat and
Post Grape Nuts increased dramatically during 1990, 1991, and 1992. In other words, pervasive
competition does not consume all of the firm’s gross margin, and net profits are high. The
private label price series is a very good proxy for underlying materials, manufacturing, and
&istribution costs, since private label products are not marketed; i.c., they are sold with little
advertising, and no manufacturer coupons (Connor and Peterson, 1992). Figure 5 documented
that the increase in Grape Nuts and Shredded Wheat prices is not explained by increases in
underlying industry cost conditions (private label prices). Appendix Table A9 reports advertising
expenditures and advertising sales ratios for Grape Nuts and Nabisco Shredded Wheat by quarter
for 1988-1991. When examining Post advertising on its Grape Nuts line and Nabisco advertising
on its Shredded Wheat line it is clear that increased advertising did not contribute to higher
prices and possibly lower short run profits, because advertising did not increase. During 1988
and 1989 Grape Nuts advertising averaged 20.42 percent of sales and it declined to 18.03
percent of sales in 1990-1991. Advertising costs per dollar sales thus decreased by 2.39 cents.
As part of its harvest strategy Nabisco slashed advertising, reducing it from 14.12 percent of
sales in 1988-1989 to 5.53 percent of sales in 1990-1991. Its advertising cost per dollar sales
decreased 8.59 cents. Although we do not have public information on the profitability of
the Post Grape Nuts line over time, its profit sales ratio for 1990 was 33 percent of sales
(Cotterill 1993a, para 40). On average even after including the negative impact on profit

of all price reductions due to trade promotions, redeemed manufacturers coupons, and all
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other marketing expenses, 33 cents of every dollar paid to Post for Grape Nuts cereal was
business unit profit. Business unit profits include most but possibly not all corporate overhead
charges. These figures may be overstated a few cents on the dollar, but the basic message
would remain after such adjustments. Profits are extremely high.

Figure 19 provides trend data for proﬁts, marketing, and volume sold, for the Nabisco
Shredded Wheat RTE cereal business. This chart shows that after the 1985 acquisition of
Nabisco by R.J. Reynolds there was a significant increase in marketing spending in the Nabisco
RTE Cereal business segment. This marketing spending includes advertising, trade (retailer
based in-store and local market promotion) spending and spending on manufacturer’s coupons.
The LBO by KKR took place in late 1988 when 1989 marketing plans probably were already
in the pipeline. The marketing spending peaked in 1988 and 1989 and thereafter was cut at the
same time as Nabisco prices were elevated. Consequently, the volume of Nabisco cereals sold
(in pounds) declined through this period. The profit contribution in millions of dollars,
however, increased to approximately $62 million with sales that we estimate were $231 million
in 1992 (Table A7), giving a 26.8 percent profit sales ratio. Moreover, Nabisco Shredded
Wheat profit sales ratio in 1990 was 29 percent of sales (Cotterill 1993a, para 40). This means
that business unit proﬁts accounted for 29 cents of every dollar that Nabisco received from
the sale of Shredded Wheat in 1990. In conclusion, the pricing and merchandising conduct
that we are able to document in this paper does seem to generate profit sales ratios for Post
Grape Nuts as well as Nabisco that are well above the RTE cereal industry average (15-17
percent of sales), and this industry generates profit rates that are well above the competitive

norm for U.S. manufacturing industries (Roulston & Company, Inc. 1989).
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VIII. Conclusions

This descriptive analysis of the market share, price, and trade promotion strategy for the
leading Nabisco Shredded Wheat brands, Post Grape Nuts, Kellogg’s Corn Flakes, and General
Mills Total suggests the following. First, cereal brands are highly differentiated. Second,
Kellogg’s Corn Flakes, the largest RTE cereal brand, a leader in the "All Family" segment, is
more directly affected by competition from private label cereal than highly differentiated brands
in the Simple Health Nutrition segment such as Nabisco Shredded Wheat and Post Grape Nuts.
Third, beginning in late 1989 or early 1990 the Nabisco Shredded Wheat marketers elevated
Nabisco prices relative to all RTE cereal and thereafter Post Grape Nuts prices seem
synchronized with one or more Shredded Wheat brands. Fourth, beginning in late 1989 or early
1990 the merchandising policies of the Nabisco Shredded Wheat and Post Grape Nuts brands
are closely synchronized when compared to the merchandising policies that existed prior to this
time for these brands and when compared to the contemporaneous policies of other leading
brands. There is little evidence that the merchandising policies for Kellogg’s Corn Flakes or
General Mills Total were synchronized with Nabisco Shredded Wheat or Grape Nuts. Fifth, the
percent volume sold with merchandising, if anything, is lower for Nabisco Shredded Wheat and
Post Grape Nuts than it is for Kellogg’s Corn Flakes or General Mills Total. Sixth, when
Nabisco Shredded Wheat and Post Grape Nuts are offered at a "special” price, the percent price
reductions fluctuate but generally are at similar levels that trend upward over the 1988 - 1991
period. These reported price reductions are much lower than those reported for the leading
cereal brand, Kelloggs Corn Flakes which was competing vigorously with private label.

Finally, during 1992 when Nabisco knew that sale of its RTE cereal operations was imminent,
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it seems to have significantly deviated from the coordinated merchandising trends and cut its
merchandising levels to secure a final yield from their harvest.

Viewed in its totality, this descriptive evidence suggests that Nabisco Shredded Wheat and
Post Grape Nuts were able to tacitly coordinate their pricing and trade promotions in the Simple
Health Nutrition segment of the RTE cereal market in a fashion that reduced direct competition
between their brands and allowed them to significantly increase their prices and profits above
industry norms during 1990, 1991, and 1992. These two brands account for approximately 40
percent of the over $300 million sales in the Simple Health Nutrition segment (Cotterill 1993a,
Para 19).

The ultimate messagé, however, is even worse news for consumers. If the merger between
the Post cereals division of Kraft/Philip Morris and the Nabisco Shredded Wheat cereal business
unit is completed, this coordinated marketing behavior between Nabisco Shredded Wheat and
Post Grape Nuts will be completely internalized and even more effectively harmonized. The
result will be the permanent disappearance of competition between two of the oldest cereal

brands in the RTE cereal industry.
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Appendix A



Table Al Volume Share for 6 Major RTE Cereal Manufacturers, 1st Quarter 1988-4th Quarter 1992

1988 1989 1990
Ql @ 03 o4 01 Q2 03 04 01 Q2 03 o4
Kellogg 4147 4138 40.85 40.12  39.93 40.43 39.49 3875 3827 37.28 36.13 37.75
General Mills 21.86 21.24 20.58 21.59  23.18 23.66 24.36 23.53  24.20 24.50 25.30 23.80
Post 11.94 11.98 12.61 10.93  11.16 10.74 10.11 10.20  10.58 11.27 11.60 11.31
Quaker Oats  8.62 839 875 8.34 861 7.88 8.13 7.62 737 7.69 7.82 7.8
Ralston Purina 4.85 5.23 536 6.46 5.14 535 5.89 7.52 621 595 542 6.46
Nabisco 513 548 535 5.74 4.94 467 451 4.68 492 448 421 3.81
Privatc Label 3.38 3.60 3.77 3.9 4.14 436 4.68 4.82 564 58 639 6.59
1991 1992
Q1L Q2 03 Q4 0l Q2 Q3 04
Kellogg 38.88 37.06 36.05 37.63  37.12 39.12 36.84 34.83
General Mills 24.12 2530 26.04 24.95  25.72 24.67 25.50 26.46
Post 11.18 11.53 11.53 11.49 11.55 11.61 12.14 11.87
Quaker Qats 7.55 7.20 7.12 6.87 723 7.08 7.01 7.22
Ralston Purina 4.68 4.70 4.92 5.47 442 425 453 535
Nabisco 336 333 320 2.92 298 299 2.79 3.0l
Private Label 727 7.91 8.11 7.68 7.93 7.68 8.13 8.23

Source: I.R.I. Infoscan Data Base. University of Connecticut, Food Marketing Policy Center.

Tahle A2 Historical Trend of Ready to Eat Cereal and Food at Home CPI

1983 1984 1985 1986 1987 1988 1989 1550 1991 1992

Food-at-home CP1 99.1 102.8 1043 107.3 1119 1166 1242 1323 1358 1368
Food-at-home CPI Index (1983=100) 100.0 103.7 1052 1083 1129 117.7 1253 1335 1370 1380
Price per pound (Nielsen} 1.7 1.9 2 21 2.2 24 2.6 2.8 2.9 29
RTE Price per pound (IRI) 2.4 2.6 2.8 29 297
RTE Price Index 1000  111.8 117.6 1235 1294 1412 1529 1647 170.6 175.1

Source: New York State Dept. of Law; IRI Infoscan Data Base, University of Connecticut, Food Marketing Policy Center; 1993 Economic Report
of the President.



{sanuios)

9'06 I'PIT £FI11 €111 Pl 1°L01 $°L0T  8EOT  TS% 606 €001 L'001 001 yX9puy

SPO'T  EELE  BEE'E 6T 8ECE  LII'E  LEVE  €E0E 68T #59°7 1662 ¥6'T 126'T g
sIeaq 1sejyealg wWeyers) Appal,

€LET  SEST  TEST P IST 6'¥¥1 #gel 6SPl  TI¥l  ¥SET FSEl 98zl ¥PZI 1071 $8IT I'TIT 0TI #'S0l 90T 0101 001 xapug

P89’ 965°C  685°C 9P g £6€°E  LI'E 91¥'€  SGE'E  LI'E LT MOE  €16T TI®T 9GLL'T ST9T EI9T 89T LBVT S9E'T  THE'T avs
SB[ Wea],

9OIFT TIPL LLEL 1'8€1 1'Z¢1 6761 TIET  TOEL  E£9I1  v9Tl 10Z1 #9911 $€IT  S8IT 9Ell UL TSI 6601 €101 001 xapuy

£99°T  ¥59'T  886°'C 6ES°T  ¥SV'T  Q6VT 99T IPPT  PLET  9LE'T LSTT  6BI'T  6EI'T  8TTT SET'T  S60'T  SL6'1 1661 vO6'T 8% au$
uerg %001

91 $€91  I'6SI 0091 8¥S1 L6kl I'6F1  TLPD E€THI 86El LSET 8'SET L€l 6LZ1 LTI TEID L9901 9601 R'ZOT 001 xapu|

TIOE 95  SOb¢E Ve ILEE  9T¢ e S0TE I't SH0'E 17006 LS6'T SPRT  SBLT S9T  €9WT  SIET  66TT ¥CT  BLIT g
S1RA M NI

90pl v %A LT T'LET T'IET L8l TYL %€l 80Ul SPII L'TIT 1901 9€01 €001 6001 LS6 98 676 001 xapuj

L6S'E  PFSE ETS'E LLV'E €9€'E  9ITE  9ST'E  SYO'E  9E0'E  T96'T  608'T  S9LT €097  THST I9FT  SLvT  SPET  BIVT BTT  ESFT s
satenbg 1eaym paIsoIg

081 0051 £9%I ¥'5P1 Pyl 9'8€1 PTET POET P9TI £vEl p0z! €811 g¥IT 0811 €TIT BOII  TH01 601 §T0T 001 xapuf

£6T°C  6YTE  OLI'E 0SI'E 9S0E TO0E  B9BT  SIVT  BEL'T  TE9T 89T ¥9S'L  B8Y'T  LSS'T MEV'T  IOFT  10ET  S6TT  00TT  L91T al/$

aUT] JBAYM, POppaIlS

toPl  LLET  ® 9Ll EPel S 0Ll LOET 8l tlIel 9SSt veal T0Cl L0l EPil. ¥Ell ¥801 LLOI 9v0I 9wl v IO 001 X3pu]

TEE 6STE LETE 81°¢ LGOS PEOE  TPOE  BOI'E  EL6'T  B96T  EP8T  BSR'T  SOL'T  EROT L9S°T  GPST  9LPT  9LPT  66ET L9E'T qi/$
uwlg pue JeSyM pOpparqs

P091  SLST  SHST 1'Zs1 6°L¥I £6H1 8ZEL  €6I1 0OST SET g8l LIl #EI0 6121 SI1 9TIL €801 891 S§I101 001 Yapu[

LICE LSTE  S61'E ov1'E.  BSO'E SO0'E LPLT  YL9T  98ST  ESST  LSPT  TWWT  SPET  TST  BYE'T  6IET  6ET'T BOTT 1T 890°C aus
1e3U A\ Pappalus YA cccam.

g6rT  tebl T'ebl rAfs | 1°0%1 £'9E1 9LEl  OPEl  VIZET  6°LT] g6Z1  €IIT 9811 §9IT &TIL 8§01  0¢Ol  T901 L1017 001 ¥apu]

8ETE 8ITE  TE0'E LET'E LIOE SHE'T  PL6'T  BO6'T I98'T  €9L°T  RIL'T  1T9T  ¥9S'T  LIST GERT  S6ET 69T S6T'T  Lel'T  191°T ai/$
183G M PAPPAIYS Unostg 81 0ISIqEN

TSI 60ST  SLvl $9pl 6'1%1 £'6%1 osel 6'TEl €8T 99T ¥EZI ¥ETT E€8IT  T6ID SEIT L'TIL 8901 8901 1201 001 Xopu]

6LTE 8ETE  S91'E EPI'E OW0'E 666'T  868°T  E£SR'T  ¥SLT 9ILT 69T V9T GES'T  6GSS'T EWPT  L6ET  16TT  €6TT 161'T 91T qi/%
spuerg 09s1qeN [TV
03siqeN

T'9E1  8'EEl T'IEI 6151 £l 8°0El 6T L6TI  §9T1 9Tl OEZI  I'TTT §61T €811 VHIT TZIT €801 6'S01  §101 001 Xapu[

orI'E  €60'€  ££0°'€ 0$0'€  9L0°E ETOE 100 000°E SI6T 0887  vYB'T €787 T9LT  PEL'T BEST €65°T  E0ST  6HYT  SSET TIET aig
[ea12} ALY popuerg Y

TETT  80T1 021 radll ¥'611 8911 FOIT  GSTL ®F%I1T €€l GTIT  EI11  OIIT LLOI 8901 9601 O€01 1001 666 001 xopu]

BI8'T €BL'T  LLLT 9.1 £9L°1 ¥TL T 1LY 1LT $69'1  TLY'I £99°T  EW9'T 6E9°T 68T LLSTT  8SSTT  TZST  BLYT  pLPE OLY'I qr$
[2qeT ANeALd

06l ®0El 9°871 1'6Z1 9'8Z1 8Ll 0LIT  TLY 9T LTel 91Tl L0TL ORIT  #LID SEIT LTIT  6°£L01  L'SOT  L'TO1 0Ol Yopu[

9F0'€  986'T  9€6'C LP6'T  LE6'T LI6T  668°T S06'T PYR'T  TORT  SLL'T  9SLT  LOLT 89T 16ST  S§T vl TIPT  TTE'T  ESTT s
Sfea1a)) 4Id IV
6Oy WOE WOT 6OL 160 16D 1607 16D1 060r 060t 0607 0601 680DF 680t 680T 68301 880y 830¢