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Introduction 

The goal of accurately modeling the implications of an upstream horizontal merger along the 

vertical supply-channel is a lofty one indeed.  The process involves numerous assumptions 

about the interaction of market players, any of which, if wrong, could grossly misrepresent 

the realities of an actual merger.  Consider the following example list of questions, upon 

which numerous model assumptions are based: (1) How should retail demand be modeled?  

(2) Do retailers set uniform prices or engage in price discrimination? (3) How should the 

supply-channel be modeled, i.e. Channel Coordination (CC) vs. Manufacturer Stackelberg2 

(MS) vs. Retailer Stackelberg (RS)? and (4) Over what variables do the channel players 

compete, i.e. prices (Bertrand) vs. quantities (Cournot) 3? 

Since the starting point of all merger simulations is the researchers choice of a 

demand model, it is no surprise that the vast majority of pertinent literature has focused on 

the implications regarding this choice (see e.g. Werden and Froeb, 1994; Crooke et al., 1999; 

Saha and Simon, 2000; Nevo, 2000a; Hosken et al., 2002; Capps, Church, and Love, 2003; 

Pinkse and Slade 2004).  Question (2) above has begun to receive some attention in a piece 

by Pofahl, Capps, and Love (2006), where the relative ease of integrating non-uniform retail 

pricing behavior into a merger simulation model is demonstrated.  O’Brien and Shaffer 

(forthcoming) and Milliou and Petrakis (2005) address (4) by questioning all together the use 

of constructs such as Bertrand or Cournot competition to accurately represent the 

                                                 
2  Manufactuer Stackelberg (MS) is defined as in Choi (1991).  In this scenario manufacturers lead the 
strategic interaction by setting wholesale prices.  The retailers then follow by setting retail prices.   

3 Due to the nature of differentiated product categories, the assumption of Bertrand competition (or 
competition over prices) is standard in merger simulation literature. 
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interactions of manufacturers and retailers.  Instead they appeal to the use of contract theory 

to explore alternative forms of interaction between the channel players.   

Somewhat of a surprise is the lack of attention regarding question (3).  It’s not that 

the issue has been completely overlooked.  Leaving the standard assumption of Bertrand 

competition in tact, it has been acknowledged that the way in which this competition plays 

out within the supply-channel could have major implications for merger simulation results 

(Hosken et al., 2002; Froeb, Hosken, and Pappalardo, 2004; Villas-Boas, 2004).  For 

example, the standard assumption in virtually all papers involving merger simulation is that 

manufacturers sell their differentiated products directly to final consumers.  In some product 

categories this assumption may not be problematic.  However, a large subset of merger 

simulation research involves products that are first sold to a channel intermediary, such as a 

supermarket, before being sold to final consumers.  For example, merger simulations have 

been conducted in product categories such as beer (Hausman, Leonard, and Zona, 1994), 

bread (Saha and Simon, 2000), ready-to-eat cereal (Nevo, 2000a), spaghetti sauce (Capps, 

Church, and Love, 2003), and carbonated soft drinks (Dube, 2005).  Despite the possibility 

that retailers and manufacturers do not behave as a vertically integrated structure, these 

studies, nevertheless, assume that the channel is, in fact, coordinated.             

It is well recognized that leaving the relative simplicity of coordinated channels could 

not only be more consistent with reality, but also have significant impacts on results.  

However, this issue is yet to be addressed in published literature.  The objective of this paper 

is to investigate the effects of an alternative assumption about channel interactions on the 

simulation of post-merger price changes.  It will be assumed the vertical strategic interaction 

(VSI) is characterized by a two-stage game in which manufacturers play the role of first-
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movers in setting wholesale prices, and retailers act as followers in setting retail prices (i.e. 

Manufacturer-Stackelberg).   

It should be noted that the goal of this research changed somewhat as it progressed.  

The initial idea was to present a simple comparison of post-merger price changes from a 

model that assumed channel coordination with one that assumed a vertical structure 

characterized by Manufacturer-Stackelberg game-play.  However, as the research progressed 

it became apparent that making the transition from a model of channel coordination to one 

involving a two-stage game was not an easy one.  Given that the first set of results from the 

Manufacturer-Stackelberg model were unrealistically high, it became important to investigate 

the individual components of the model to determine what elements had the most influence 

on results.  Much of this investigation centers on the estimation of retail pass-through rates 

(i.e. the change in retail price or product i with respect to a change in the wholesale price of 

product j).  As it turns out, the need to understand how various demand specification 

assumptions effect merger simulations, while clearly important in the literature thus far, is 

intensified by the complexity of a two-stage channel game.   

The motivation and justification for this research stems from the institutional reality 

of the package foods industry.  In an industry characterized by competing manufacturers 

selling to downstream retailers, it would come as no surprise to find out that interactions 

between these players are not coordinated, i.e. that perhaps one end of the channel (or one 

player in one end) had the ability to act as a leader in setting prices, while all others were 

forced to follow.  There is much evidence in the marketing literature that this possibility is 

quite real.  For example, evidence of Manufacturer-Stackelberg pricing has been found in 

several supermarket categories, such as, yogurt and peanut butter (Sudhir, 2001), ketchup 
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(Besanko, Dube, and Gupta, 2003; and Villas-Boas and Zhao, 2005), pasta (Cotterill and 

Putsis, 2001), and instant coffee (Cotterill and Putsis, 2001). 

An abundance of studies exist in the marketing literature in which modeling of the 

strategic interactions between upstream manufacturers and downstream retailers are a key 

component.  However, most of these studies are attempting to infer what type of market 

behavior is consistent with the observable data they possess.  For example, Kadiyali, 

Chintagunta, and Vilcassim (2000) use an assumed demand model along with parameterized 

supply-side equations which are then estimated simultaneously to obtain optimal pricing 

rules and to infer which, if any, market players possess pricing power.  Cotterill and Putsis 

(2001) conduct a similar study but use what could be regarded as a “menu” approach to 

determining which assumptions regarding demand form, supply structure, and pricing rules 

best fit the data.  More explicitly, given three demand specification alternatives, two forms of 

vertical interaction (Manufacturer Stackelberg and Vertical Nash4), and two types of retail 

markup behavior (proportional markups or nonproportional markups), Cotterill and Putsis 

(2001) analyze all combinations of these components and determine which formulation best 

fits the data.  In 2001, Sudhir “ups the ante” by adding inference of interactions between 

manufacturers to the mix.  Analyzing the yogurt and peanut butter categories, he 

simultaneously determines that the best fitting model for these categories is characterized by 

1) category profit maximizing pricing by retailers (as opposed to brand profit maximizing 

pricing), 2) Manufacturer Stackelberg game-play between manufacturers and retailer, and 3) 

tacitly collusive pricing interactions between the upstream manufacturers.  Finally, Villas-

                                                 
4 As opposed to the MS model where manufacturers are leaders in setting prices and retailers are followers, 
the VN model assumes that neither end of the supply channel has the ability to be a price leader.  Thus, 
manufacturers and retailers make their pricing decisions simultaneously.   
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Boas and Zhao (2005) conduct a study that is almost identical to Sudhir’s, but apply their 

model to the Ketchup market of Midland, Texas.   

The common theme in the papers above is the inference of competitive or anti-

competitive behavior along the vertical channel.  While the goal of this paper is not to 

identify the channel structure, the “channel-identification” literature is important to this 

study in that it provides an excellent outline of how to model various channel structures, an 

obviously important component of this paper. 

A vein of literature more closely related to the objectives of this paper includes those 

that assume a channel structure and then use this assumption to address “other” issues.  For 

example, Besanko, Gupta, and Jain (1998) assume Vertical Nash interactions between 

manufacturers and retailers and use the corresponding price response functions to account 

for price endogeneity in their demand estimation.  In other words, their paper is not 

concerned with the identification of channel structure: it is concerned with measuring the 

demand estimation bias that can occur when price endogeneity is not accounted for.  

Similarly, Besanko, Dube, and Gupta (2003) use the Manufacturer Stackelberg construct to 

explore various opportunities for price discriminating behavior among channel players.  

Again, while the selection of a vertical game in these papers was not ad hoc (they used 

intuition to guide their choice), the focus of these papers was not to infer the true nature of 

the supply channel.  

In similar fashion, the goal of this paper is not to identify the nature of interactions 

between manufacturers and a retailer, but to simply explore how two assumptions regarding 

this interaction (channel coordination vs. Manufacturer Stackelberg) can affect the 

impending results.  The remainder of the paper will proceed as follows.  The modeling 
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details are outlined first, followed by a discussion of data and results, and overall 

conclusions. 

The Model 

Demand 

As is typical in any merger simulation study, the first modeling consideration regards the 

specification of a demand system.  For this paper, the Linear Approximate Almost Ideal 

Demand System (LA/AIDS) will be used.  The use of this model is well established in the 

merger simulation literature (Hausman, Leonard, and Zona, 1994; Werden, 1997; Capps, 

Church, and Love, 2003).  As is well known, the LA/AIDS share equation for the thi of N 

brands is given by 

(1)  ∑
=

∗++=
N

j
ijijii PXpw

1

),/ln()ln( βγα  

where Xqpw iii /)(= is the expenditure share of the thi  brand, with ip , the price of brand i, 

iq ,the sales quantity of brand i, X is total category expenditure, and ∗P  is Stone’s price 

index, where ln( ) ln( )i ii
P w p∗ =∑ .  The theoretical restrictions of adding-up, homogeneity, 

and symmetry are imposed, where 
1 1 1

1,  0,  and 0
N N N

i i iji i i
βα γ

= = =
= = =∑ ∑ ∑  imposes 

adding up, 
1

0
N

ijj
γ

=
=∑  imposes homogeneity, and ij jiγ γ=  imposes symmetry.  Following 

Green and Alston (1990) we use the following formula for estimating uncompensated own- 

and cross-price elasticities: 
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−
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where ijδ is the Kronecker delta equal to 1 when ji = and 0 otherwise.   
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Supply 

Channel Coordination.  As stated in the introduction, merger simulations will be first 

conducted using the conventional assumption of channel coordination.  The model is 

constructed as if manufacturers are selling their products directly to consumers.  We begin 

by first recovering marginal costs.  Let M be the number of competing manufacturers, each 

producing a unique set MKKK ,...,, 21  of brands.  The profit function for the mth firm is:        

(3)  ∑
∈

−=Π
mKk

kkk
m Pqcp )()( ,                                                                     

where kc  is the marginal cost of producing manufacturer m’s kth brand.  Given our 

assumption that competition is over prices, we obtain the following first order conditions 

which have been rearranged into elasticity form: 

(4)  m
Kl

llk
l

ll
kkk

k

kk
k

k

m

Kkw
p

cp
w

p

cp
w

p
m

∈∀=






 −
+







 −
+=

∂
Π∂

∑
∈

         0εε              

Using estimated demand elasticities, mean prices and expenditure shares, we can then solve 

the first-order-conditions for the unknown marginal costs. 

To simulate the price effects of a merger between manufacturers m and n let 

mnnm KKK =∪ .  The profit equation for the merged entity is 

(5)  ∑
∈
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and the corresponding first order conditions are: 
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Assuming that marginal costs, elasticities, and expenditure shares remain fixed at their pre-

merger levels, the post-merger first-order-conditions are numerically solved for post-merger 

prices.  Using the pre- and post-merger prices, percentage changes can easily be calculated. 

 

Two-Stage game.  Modeling a two-stage game between manufacturers and a single retailer 

requires that both upstream and downstream profit maximizing behavior must be explicitly 

considered.  Since the assumption in this paper is that manufacturers behave as price leaders 

in their interactions with the retailer, the structure of the model must be such that wholesale 

price decisions are made with a complete understanding of how the retailer will respond to 

those decisions.  This requirement is constructed via backward induction, which is outlined 

as follows: 

(i) We first establish the retailer’s objective function along with her profit 

maximization first-order-conditions.   

(ii) In order for the manufacturers to understand how the retailer will respond 

to changes in wholesale prices, the retailer’s first-order-conditions are 

differentiated with respect to wholesale prices. 

(iii) The equations formed by step (ii) are solved for retail pass-through rates. 

(iv) Next, we set up the manufacturer’s profit function, which is maximized 

with respect to wholesale prices. 

(v) Retail-pass-through rates from (iii) are substituted into the manufacturers’ 

first-order-conditions to solve for equilibrium wholesale prices. 

(vi) Finally, the equilibrium wholesale prices are substituted into the retailer’s 

first-order conditions which are then solved for equilibrium retail prices. 



 9 

To get a better idea of the steps above, consider the retailer’s profit function: 

(7)  ∑
=

−=Π
N

i
iii

R Mswp
1

)( ,                                                                          

where, ip and iw are respectively, retail and wholesale prices for the ith good, is  is the 

market share of the ith good (and is a function of all retail prices) and M is the total size of 

the market.  Optimization with respect to all N retail prices yields the following first-order-

conditions: 
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To determine how the retailer will respond to changes in wholesale prices, we differentiate 

the N first-order-conditions with respect to all wholesale prices.  As outlined above, this new 

system of equations can then be solved for the retail pass-through-rates.  Prior to working 

through the math of this procedure, it may initially seem overwhelming to perform such a 

task.  For example, if N=10, that means we have 10 retail first-order-conditions.  

Differentiating each of these with respect to the 10 wholesale prices results in 100 new 

equations, which are supposed to then be solved for retail-pass-through rates!  However, as 

will be shown, the math “works out” to be much simpler that this.  Letting 
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are the retail pass-through rates.   
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Although (4.3) produces a system of NN × equations in NN ×  unknowns (assuming 

everything in (4.3) is known except for the pass-through-rates), for each group of N pass-

through-rates: 

11
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only N of the NN ×  equations are needed to solve for the N unknowns.  In matrix 

notation, for each j we can write (4.3) as: 
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where G is a NN ×  matrix with ijth element 
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Inverting equation (4.4) we get 
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 While the derivation of retail pass-through-rates in (12) is consistent with the 

structure of the model, it should be noted that there are alternative methods for obtaining 

these important measures.  Besanko, Dube, and Gupta (2005) suggest a reduced form 

approach to calculating retail pass-through-rates.  However, their procedure is much 
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different from the one above in that they are actually econometrically estimating them as 

opposed to structurally deriving them.  They propose the use of linear, log-linear, and 

polynomial price equations that are then estimated with OLS to obtain pass-through-rates.  

The equations are expressed as follows:   

(13)  ii
ij

jkjiki

K

k
kkiik HOLIDAYwwSTOREp ∈+++++= ∑∑

≠=
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1
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3

11

)(            

where, retail and wholesale prices are defined as above, STORE is a zero-one intercept 

shifter that accounts for any retail pricing variation across stores, HOLIDAY is a zero-one 

indicator that accounts for potential shifts in demand due to holidays such as New Years 

Eve, President’s Day, Easter, Memorial Day, 4th of July, Labor Day, Halloween, 

Thanksgiving, and Christmas.  For (13) and (14), the pass-through-rates are simply estimated 

values of the si 'β  and sj 'β .  For (15) cross-pass-through rates are the sj 'β , but own-

pass-through-rates are obtained with the following: 

(16)  2
321 32 iiiiiii wwPTR βββ ++=  

Now that we have solved for all retail-pass-through rates, we can establish how 

manufacturers use this information to establish profit maximizing wholesale prices.  

For each of manufacturer, we have the following profit function 

(17)  ∑
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where ,, kk sw  and M are as defined above, and kc  is the manufacturing marginal cost of 

product k.  The first-order-conditions are 

(18)  0)( =
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Notice that in setting each wholesale price, the manufacturer takes into account, via the retail 

pass-through-rates, the changes in all retail prices due to a change in the wholesale price.  

Given average wholesale prices, shares, share derivatives, and pass-through-rates, we can 

solve equation (18) for marginal costs.    

 To simulate a merger, we simply combine the maximization calculus of the merging 

manufacturers.  The retailer’s first-order-conditions remain the same, as do the pass-

through-rates.  The only thing that changes is the profit function and maximization 

conditions for the merging entity.  Given pre-merger marginal costs, shares, share 

derivatives, and pass-through-rates, the post-merger version of (18) would then be solved for 

equilibrium wholesale prices.  These post-merger wholesale prices are then fed into retail 

first-order-conditions that are then solved for post-merger retail prices. 

Data and Results 

 The empirical exercise in this paper uses aggregate store-level data from the 

Dominick’s Finer Foods database at the University of Chicago.  The data consists of weekly 

sales, prices, discounts, and profit margins at the UPC-level for the 52-week period of 1992.  

The product category selected for this study is refrigerated juices.  This category is 

comprised of 228 unique UPC codes.  However, after some aggregation, 7 orange juice 
                                                 
5 With a little bit of algebra this expression could be converted to elasticity form.  However, since 
derivatives of the share equations must be calculated in order to generate retail pass-through-rates, it makes 
more sense to leave them in this form. 
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products were selected that account for approximately 65% of the total category.  The seven 

products were obtained by combining UPCs of the same brand and package size whenever 

the correlation between their prices exceeded 0.8.  While this is not the most rigorous 

technique for making aggregation decisions, it is nevertheless a common and accepted 

strategy in the marketing literature (see e.g. Nair, Dube, and Chintagunta, 2005).  To obtain 

wholesale prices, weekly profit margin data was used as in the previous sections.  Summary 

statistics for the 7 orange juice products are in table 1 below. 

TABLE 1 Summary Statistics for the Refrigerated Orange Juice Category 

Retail Wholesale Quantity
Product Price/ounce Price/ounce (ounces) Share*
Dominick's 64oz .026 .017 1759483.17 17.35%
Trop. PP 64oz .044 .030 1245164.679 22.18%
Trop. SB 64oz .033 .023 1197198.491 16.21%
Trop. PP 96oz .047 .034 606296.1509 14.00%
Minutemaid 64oz .032 .024 1674488.755 19.71%
Minutemaid 96oz .038 .028 240237.283 4.54%
Florida Natural 64oz .044 .028 321531.1698 6.02%
Note: shares are with respect to the seven products listed.

Averages

 

 

 Given 52 weeks of price and quantity data, 6 orange juice share equations were 

estimated using the SUR procedure in TSP 4.5.  The “Florida Natural” share equation was 

dropped from the system to avoid data singularity.  However, the theoretical restrictions of 

adding up, symmetry, and homogeneity were imposed, and the parameters for the dropped 

share equation were recovered via these restrictions.  To account for serial correlation, the 

LA/AIDS equations were constructed using the Cochrane-Orcutt transformation (see 

Greene, 2003).  In addition, quarterly dummy variables were included to account for 

seasonal changes in orange juice purchases.  Estimation results can be found in table 2.  
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As expected, all of the own-price coefficients are negative and statistically significant.  

The vast majority of cross-price coefficients are positive and significant, indicative of strong 

substitution in the category.  Only two of the cross-price coefficients are negative, but they 

are not statistically different from zero at the 5 or 10 percent significance level.  It appears 

that we could have gotten away with a more broadly defined indicator of seasonality, as the 

majority of quarterly dummy coefficients are statistically insignificant.  In terms of fit, all of 

the equations fit the data relatively well.  The Cochran-Orcutt procedure does a good job of 

correcting for autocorrelation in all equations except the last one (Minutemaid 96 oz.).   

To get a better feel for the price responsiveness of demand in this category, 

uncompensated retail price elasticities were estimated.  Also, since a two-stage game will be 

used to conduct merger simulations, wholesale price elasticities were calculated as well.  The 

wholesale price elasticities were generated from a function of retail price elasticities and pass-

through rates, which is expressed as follows: 

(19)  ∑
≠
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where ijε are the retail price elasticities, 
j

i
ij w

p

∂
∂

=µ  are the retail pass-through-rates, and w 

and p are wholesale and retail prices, respectively.  Table 3 contains the retail- and wholesale-

elasticity estimates.  For comparative purposes, a matrix of elasticities for the same products, 

but from a different demand specification are included as well.  These alternative elasticities 

were estimated by Nair, Dube, and Chintagunta (2005) using the Multiple-Discreteness 

Demand Model.  Note that only the structurally derived pass-through-rates were used in the 

calculation of wholesale price elasticities.  Although the reduced form pass-through-rates 

provide a useful comparison, it would not make sense to interact them with structurally 
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derived retail demand elasticities.  Instead of reporting the retail-pass-through rates, we 

report the pass-through elasticities.  These are more easily comparable and are interpreted as 

the percentage change in retail price with respect to a percent change in wholesale price.  

The pass-through elasticities can be seen in table 4.   

 

TABLE 2 LA/AIDS Parameter Estimates and Fit Statistics for Refrigerated Orange          Juice 

Share Equations 

Parameter Estimate t-statisticP-value Parameter Estimate t-statistic P-value
G11 -.499 -9.061 [.000] G44 -.139 -4.477 [.000]
G12 .111 2.911 [.004] G45 .006 .257 [.797]
G13 .157 3.290 [.001] G46 .042 3.322 [.001]
G14 -.016 -.999 [.318] A4 1.762 9.882 [.000]
G15 .240 5.043 [.000] B4 -.102 -8.763 [.000]
G16 -.005 -.990 [.322] D14 -.016 -1.418 [.156]
A1 -.336 -.544 [.587] D24 -.022 -1.967 [.049]
B1 .023 .571 [.568] D34 -.012 -1.070 [.285]
D11 .060 1.515 [.130] G55 -.839 -10.356 [.000]
D21 .016 .415 [.678] G56 .010 1.122 [.262]
D31 -.027 -.694 [.488] A5 -1.156 -1.776 [.076]
RHO .053 .860 [.390] B5 .083 1.988 [.047]
G22 -.567 -10.954 [.000] D15 .031 .751 [.452]
G23 .132 2.875 [.004] D25 .001 .027 [.979]
G24 .042 2.583 [.010] D35 .011 .259 [.796]
G25 .183 3.796 [.000] G66 -.063 -2.491 [.013]
G26 .001 .278 [.781] A6 .509 9.765 [.000]
A2 .827 1.540 [.123] B6 -.030 -8.736 [.000]
B2 -.030 -.880 [.379] D16 .000 .146 [.884]
D12 -.008 -.230 [.818] D26 -.009 -2.749 [.006]
D22 .051 1.461 [.144] D36 -.008 -2.531 [.011]
D32 .016 .451 [.652]
G33 -.729 -9.095 [.000] Adjusted Durbin
G34 .021 .931 [.352] Equation R-Squared Watson
G35 .316 5.039 [.000] Dominick's 64 oz. .642 1.891
G36 .009 1.093 [.274] Tropicana PP 64 oz. .729 2.018
A3 -1.081 -1.684 [.092] Tropicana SB 64 oz. .655 2.068
B3 .080 1.937 [.053] Tropicana PP 96 oz. .694 2.217
D13 -.075 -1.866 [.062] Minutemaid 64 oz. .704 2.171
D23 -.077 -1.920 [.055] .767 1.395
D33 .033 .811 [.418]
Note: G's are price coefficients; A's are intercepts; B's are expenditure coefficients
         D's are seasonality coefficients; and RHO is the AR(1) correlation coefficient

Minutemaid 96 oz.
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TABLE 3 Uncompensated Retail Demand Elasticity Estimates and Computed Wholesale 

Demand Elasticities for Refrigerated Orange Juice 

of w.r.t. Estimate p-value WDE** of w.r.t. Estimate p-value Estimate WDE**
DOM64 -3.901 [.000] -2.747 * -2.059 DOM64 1.145 [.000] .361 * -.289
TRPrm64 .614 [.008] .002 1.158 TRPrm64 .837 [.001] .006 .987
TRSB64 .887 [.002] .034 .213 TRSB64 1.536 [.000] .054 .427
TRPrm96 -.111 [.250] .064 * .130 TRPrm96 -.030 [.795] .131 * .098
MM64 1.358 [.000] .348 * .796 MM64 -5.340 [.000] -2.627 * -1.745
MM96 -.037 [.263] .015 -.066 MM96 .031 [.496] .006 -.050
FLR64 .060 [.679] .001 .096 FLR64 .399 [.022] .001 .225
DOM64 .526 [.002] .003 -.151 DOM64 -.004 [.974] .009 -.266
TRPrm64 -3.527 [.000] -2.750 * -.964 TRPrm64 .177 [.119] .012 .266
TRSB64 .616 [.004] .034 .125 TRSB64 .314 [.099] .007 -.055
TRPrm96 .209 [.006] .040 * .124 TRPrm96 1.024 [.000] .006 .499
MM64 .854 [.000] .009 .329 MM64 .348 [.067] .003 .059
MM96 .013 [.601] .035 * -.024 MM96 -2.362 [.000] -3.063 * -.904
FLR64 .446 [.000] .008 .172 FLR64 .159 [.308] .005 .020
DOM64 .886 [.002] .070 -.461 DOM64 .265 [.522] .001 -.241
TRPrm64 .703 [.015] .036 1.024 TRPrm64 1.702 [.000] .002 .825
TRSB64 -5.575 [.000] -3.140 * -2.063 TRSB64 1.612 [.004] .001 .429
TRPrm96 .058 [.676] .119 * .113 TRPrm96 .795 [.012] .001 .343
MM64 1.855 [.000] .101 * .852 MM64 1.466 [.009] .000 .517
MM96 .036 [.509] .021 -.057 MM96 .108 [.358] .003 * -.022
FLR64 .546 [.009] .005 .289 FLR64 -6.556 [.000] -3.192 * -2.221
DOM64 .011 [.918] .078 * -.190 Notes: NDC = Nair, Dube, and Chintagunta
TRPrm64 .462 [.000] .027 * .345 * = statistically significant at the 10% level
TRSB64 .265 [.098] .078 * -.040 WDE = Wholesale Demand Elasticity
TRPrm96 -1.893 [.000] -3.036 * -.637 w.r.t.= with respect to
MM64 .184 [.234] .145 * .042 DOM64 = Dominick's 64 oz.
MM96 .335 [.000] .011 * .084 TRPrm64 = Tropicana Premium 64 oz.
FLR64 .362 [.008] .002 .126 TRPSB64 = Tropicana Seasons Best 64 oz.

TRPrm96 = Tropicana Premium 96 oz.
MM64 = Minute Maid 64 oz.
MM96 = Minute Maid 96 oz.
FLR64 = Florida Natural 64 oz.

FLR64

DOM64

TRPrm64

TRSB64

MM64

MM96

TRPrm96

Estimate

 

 

All seven products are highly elastic and the substitution patterns are strong.  In terms of the 

strongest competitor, cross-price elasticities with respect to MM64 price are the largest on 

average.  There are no negative cross-price elasticities that are statistically different from zero 

at the 5, 10, or 20 percent level of significance, indicating that demand complements are 

virtually nonexistent in this product category.  As expected, the own-wholesale-price 

elasticities are negative, but smaller in absolute value than their retail level counterparts.  
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Overall, it appears that the wholesale price elasticities are simply scaled down versions of the 

retail price elasticities.   

TABLE 4 Pass-Through Elasticities Derived From the LA/AIDS Based Structural Model as 

Well as From Reduced Form Equations 

Elasticity Elasticity
of w.r.t. LA/AIDS Linear LinLog Poly of w.r.t. LA/AIDS Linear LinLog Poly

DOM64 .91 2.16 1.97 2.26 DOM64 -.10 -.30 -.24 -.32
TRPrm64 1.40 .28 .20 .25 TRPrm64 -.17 .05 .05 -.02
TRSB64 .87 2.32 2.05 2.29 TRSB64 -.12 .29 .22 .26
TRPrm96 1.28 1.15 .84 1.17 TRPrm96 -.16 -.42 -.52 -.39
MM64 .88 -.31 -.37 -.25 MM64 .24 .71 .79 .79
MM96 .75 1.41 1.07 1.61 MM96 -.09 1.83 1.71 1.84
FLR64 1.24 -.35 -.20 -.40 FLR64 -.15 -.15 -.16 -.17
DOM64 -.21 .50 .40 .51 DOM64 .02 -.02 -.02 .00
TRPrm64 -.11 1.06 1.04 1.12 TRPrm64 .04 -.02 -.02 -.04
TRSB64 -.31 .70 .55 .76 TRSB64 .02 .03 .03 .04
TRPrm96 -.43 -.03 -.03 -.04 TRPrm96 .06 .11 .11 .08
MM64 -.31 .14 .16 .15 MM64 .02 .03 .03 .05
MM96 -.25 3.80 4.05 3.92 MM96 .41 .33 .33 .25
FLR64 -.42 -.26 -.26 -.28 FLR64 .04 -.02 -.02 -.03
DOM64 .05 -.44 -.37 -.16 DOM64 -.02 -.27 -.25 -.32
TRPrm64 .15 -.17 -.13 -.10 TRPrm64 -.05 -.16 -.10 -.20
TRSB64 .44 .17 .20 3.50 TRSB64 -.04 .89 .97 .93
TRPrm96 .15 .00 -.02 -.08 TRPrm96 -.03 .21 .13 .19
MM64 .09 -.19 -.21 -.31 MM64 -.04 -.40 -.46 -.45
MM96 .09 -2.65 -2.76 -2.93 MM96 -.02 2.07 2.31 2.19
FLR64 .15 .02 .02 .09 FLR64 .30 .35 .44 .23
DOM64 -.02 .03 .02 .03
TRPrm64 -.06 .02 .02 .01 Note: seet table 27 for definitions of
TRSB64 -.04 -.51 -.53 -.50 product abbreviations.
TRPrm96 .29 .99 1.00 1.00
MM64 -.04 .15 .15 .16
MM96 -.07 .31 .27 .37
FLR64 -.06 -.23 -.21 -.24

TRPrm96

MM64

MM96

Reduced Form

DOM64

TRPrm64

Pass-Through-Elasticities
Reduced Form

FLR64TRSB64

Pass-Through-Elasticities

 

 

There are only a few exceptions in which the pattern of substitution at the wholesale level 

changes from what it was at the retail level.  It should be noted that in computing the 

wholesale price elasticites, retail price elasticities were only included in the formula if they 

were statistically different from zero.  So, for example, the fact that the elasticity of DOM64 

with respect to TRPrem64 switches from negative to positive in going from the retail level to 
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the wholesale level, could be due to the exclusion of the negative and insignificant retail 

elasticity from the wholesale elasticity formula.   

Four hypothetical mergers were simulated for the refrigerated orange juice category: 

1) Tropicana/MinuteMaid, 2) Tropicana/Florida Natural, 3) MinuteMaid/Florida Natural, 

and 4) Dominick’s/Florida Natural.  After simulating the four mergers under the assumption 

of channel coordination, we then simulate the same mergers, but under the new assumption 

of Manufacturer Stackelberg game-play.  As described above, this assumption implies a two-

stage game in which the manufacturer moves first in setting wholesale prices, followed by 

the retailer who sets retail prices. 

One question came up quite quickly before beginning the activity as described above.  

Which VSI assumption do we use to calculate premerger marginal costs?  Or do we compute 

different marginal costs for each assumption?  It was decided that one set of marginal costs 

should be used.  That way, any differences in simulation results between the models could 

not be attributed to differences in marginal costs.  However, out of curiosity, marginal costs 

were recovered using both assumptions and two sets of merger simulations were conducted, 

one for each set of marginal costs.  Figure 1 summarizes the comparisons of interest. 
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FIGURE 1                                                                                                                          ASSUMPTIONS 

REGARDING VSI FOR COMPUTING MARGINAL COSTS AND FOR SIMULATION OF MERGERS 

Channel Manufacturer-
Coordination Stackelberg

NOTE: CC = Channel Coordination
MS = Manufacturer Stackelberg

Comparison: CC/CC with CC/MS; MS/CC with MS/MS

Merger Simulations Conducted Via

CC/CC CC/MS

MS/CC MS/MS
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In theory, the marginal costs obtained from the channel coordination game are 

composed of two parts; the marginal cost of manufacturing, and the marginal cost of 

retailing.  Given observable retail and wholesale prices and an estimated demand system, by 

re-expressing equation (8) as 
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it is possible to recover the marginal cost of retailing r, for each product.  Then, using 

derived pass-through-rates, mean prices, and share derivatives, we can obtain the marginal 

costs of manufacturing from equation (18).  Marginal costs were obtained using both VSI 

assumptions.  As expected, the marginal costs obtained from the channel coordination game 

are larger than the manufacturer marginal costs obtained in the stage-game setup.  However, 
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contrary to the simple theory presented above, the summation of manufacturer and retailer 

marginal costs do not equal the channel coordination counterpart.  The marginal costs of 

retailing are all negative and large.  Negative values are not a huge concern.  In truth, the 

value r, does not merely represent the marginal cost of retailing; it represents the value of 

gross retailing costs, net any manufacturer side-payments such as promotional dollars, 

slotting allowances, or pay-to-stay fees (Chintagunta, 2002).  However, the magnitude of 

these negative values seems highly unlikely.  For this reason, we do not use the marginal 

costs of retailing in any of the merger simulations.  We simply use the marginal costs 

obtained from the channel coordination game, as well as a set of “modified” (to be described 

below) manufacturing marginal costs obtained from the two-stage game.  The original and 

modified marginal cost estimates obtained from each assumption regarding vertical 

interactions are located in table 5. 

 Modification of the marginal costs came about as a result of the initial merger 

simulations.  As will be seen, the results under channel coordination are fine, but those 

obtained with the two-stage game are not.  In trying to discover what the problem could be, 

it was realized that this type of game does not “work well” when demand is inelastic at the 

manufacturing level.  Experimenting with wholesale own-price elasticities I was able to get 

“better” results using manually inflated values.  Setting wholesale own-price elasticities at 

70% and 80% of retail elasticity values, half of the stage-game simulations  
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TABLE 5 Average Prices, Marginal Cost Estimates, and Modified Marginal Costs 

Average Average
Retail Wholesale CC

Product Price Price MC MCM MCR CCMC2 MSMC2 MSMC3
DOM64 0.026 0.017 0.019 0.009 -0.561 0.019 0.011 0.011
TRPrm64 0.044 0.030 0.030 -0.032 -0.546 0.030 0.014 0.016
TRSB64 0.033 0.023 0.026 0.005 -0.527 0.026 0.015 0.016
TRPrm96 0.047 0.034 0.054 -0.041 -0.504 0.051 0.017 0.020
MM64 0.032 0.024 0.026 0.010 -0.542 0.026 0.017 0.018
MM96 0.038 0.028 0.022 0.006 -0.372 0.022 0.015 0.016
FLR64 0.043 0.028 0.037 0.016 -0.509 0.037 0.022 0.023
Note:  All values are per ounce. See table 27 for product name abbreviations
CC = channel coordination
MS = manufacturer-stackelberg
MC = marginal cost (obtained via channel coordination game)
MCM = maginal cost of manufacturering (obtained via MS game)
MCR = marginal cost of retailing (obtained via MS game)
CCMC2 = marginal cost obtained via CC, but with modified elasticity of TRPrm96 (-3)
MSMC2 = marginal cost obtained via MS, but with modified wholesale elasticities (70%

   of retail own-price elasticities)
MSMC3 = marginal cost obtained via MS, but with modified wholesale elasticities (80%

   of retail own-price elasticities)

MS Modified Marginal Costs

 

were able to converge.  However, a 20% or 30% reduction in the own-price elasticity of 

TRPrm96 was not enough to avoid “blown up” results.  For this reason, I reset the retail 

own-price elasticity for this product to –3 (up from –1.89).  To be consistent, I then re-

estimated marginal costs using the various modifications described prior to conducting the 

simulations.   

Merger simulation results can be found in tables 6 and 7.  The left-hand side of table 

6 contains simulation results obtained starting with the original channel coordination 

marginal costs.  The right-hand side again uses channel coordination marginal costs but ones 

that have been modified by adjusting elasticity values.  Both sides of table 7 use modified 

marginal costs corresponding to columns “MSMC2” and “MSMC3” in table 5.  These were 

calculated using the stage-game setup but with wholesale price 
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TABLE 6 Simulated Post-Merger Price Changes Using Marginal Costs Obtained Via Channel 

Coordination 

Game I Game I
Merger Retail Wholesale Retail Retail Wholesale Retail
Tropicana/Minutemaid

DOM64 - - - .00%
TRPrm64 24.52% 21.16% 77.11% 77.11%
TRSB64 33.12% 29.65% -10.59% -10.59%
TRPrm96 60.52% 14.90% 80.60% 80.60%
MM64 37.23% 34.05% 19.83% 19.83%
MM96 130.94% 52.53% 12.56% 12.56%
FLR64 - - - .00%

Tropicana/Florida Natural
DOM64 - - - .00%
TRPrm64 12.69% 10.29% 10.30% 10.30%
TRSB64 9.31% 7.81% -17.06% -17.06%
TRPrm96 27.82% 8.57% 47.33% 47.33%
MM64 - - - .00%
MM96 - - - .00%
FLR64 45.65% 35.15% 26.02% 26.02%

Minutemaid/Florida Natural
DOM64 - - HUGE(-) - -
TRPrm64 - - 49.79% - -
TRSB64 - - 8056.63% - - Did
TRPrm96 - - -2.52% - - Not
MM64 2.87% 14.19% 28.08% 2.87% 1.31% Converge
MM96 .00% 209.94% HUGE(-) .00% 17.65%
FLR64 5.17% 83.21% HUGE(-) 5.17% 7.24%

Dominick's/Florida Natural
DOM64 .00% -2.78% HUGE(-) .00% -.81% -.81%
TRPrm64 - - 65.13% - - .00%
TRSB64 - - 8056.63% - - .00%
TRPrm96 - - -2.52% - - .00%
MM64 - - 25.38% - - .00%
MM96 - - HUGE(-) - - .00%
FLR64 .00% 18.89% HUGE(-) .00% 4.32% 4.32%

* Game I = Channel Coordination; Game II = Manufacturer Stackelberg
** See table 5 for abbreviation definitions
See table 3 for definitions of product name abbreviations

Did Not Converge

Did Not Converge

Using Original CC MCs** Using CCMC2 Marginal Costs**
Game II Game II
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TABLE 7 Simulated Post-Merger Price Changes Using Marginal Costs Obtained Via 

Manufacturer-Stackelberg 

Game I* Game I*
Retail Wholesale Retail Retail Wholesale Retail

Tropicana/Minutemaid
DOM64 - - -59.52% - - -59.52%
TRPrm64 21.16% 93.37% 8.50% 21.16% 40.74% -21.03%
TRSB64 29.65% -3.45% -10.71% 29.65% -4.08% -11.29%
TRPrm96 14.90% 59.69% -76.00% 14.90% 33.87% -79.88%
MM64 34.05% 20.23% -38.99% 34.05% 13.09% -42.61%
MM96 52.53% 9.47% -61.79% 52.53% 9.19% -61.89%
FLR64 - - -58.08% - - -58.08%

Tropicana/Florida Natural
DOM64 - - - -
TRPrm64 10.29% 10.97% 10.29% 6.14%
TRSB64 7.81% -9.56% Did 7.81% -8.15% Did
TRPrm96 8.57% 28.18% Not 8.57% 18.14% Not
MM64 - - Converge - - Converge
MM96 - - - -
FLR64 35.15% 26.77% 35.15% 17.74%

Minutemaid/Florida Natural
DOM64 - - - -
TRPrm64 - - - -
TRSB64 - - Did - - Did
TRPrm96 - - Not - - Not
MM64 2.87% 1.32% Converge 2.87% .94% Converge
MM96 .00% 16.81% .00% 13.24%
FLR64 5.17% 7.70% 5.17% 5.55%

Dominick's/Florida Natural
DOM64 .00% -.81% .00% -.57%
TRPrm64 - - - -
TRSB64 - - Did - - Did
TRPrm96 - - Not - - Not
MM64 - - Converge - - Converge
MM96 - - - -
FLR64 .00% 4.32% .00% 3.17%

* Game I = Channel Coordination; Game II = Manufacturer Stackelberg
** See table 5 for definitions of abbreviations
Definitions of product name abbreviations can be found in table 3

Merger

MSMC2 Marginal Costs** MSMC3 Marginal Costs**
Game II* Game II*
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elasticities scaled as 70% and 80% of their retail elasticity counterparts.   

Given the inability of the stage-game merger simulations to converge to reasonable 

magnitudes without having to manually adjust the elasticities, it does not seem wise to 

attempt a comparison of the two approaches.  It is reassuring to see that regardless of which 

set of marginal cost are used in the channel coordination game, that the results, in terms of 

identifying potentially problematic mergers (via the 5% rule) are quite robust.  As with the 

channel coordination games in previous essays, this model intuitively predicts higher price 

increases when the dominant firms in the market join forces.   

On the other hand, there seems to be no clear pattern in the few stage-game 

simulations that converged.  For example, in the Tropicana/Minute Maid merger using 

modified marginal cost estimates, table 6 displays results in which it appears that the retailer 

simply mimics the manufacturers’ post-merger price increases (reductions) by passing on 

equally sized retail price increases (reductions) to final consumers.  However, in table 7, if a 

pattern exists in the stage game, it is that retailers slash prices in response to large increases 

(on average) in price from the merging firms.  Since no weight can be placed on the 

believability of either of these results, the most that can be gleaned from this exercise is an 

awareness of what really drives the results. 

Conclusions 

Previous merger simulation research has made clear the importance of demand substitution 

parameters and their ability to drive simulation results.  That is why so much time has been 

spent exploring the variation in results due to different specifications of demand.  It appears 

that the importance of the underlying demand model is greatly increased by the structure of 

a two-stage game.  Everything that determines the simulation results depends on the 

curvature and flexibility of the demand model.  Retail demand elasticities obviously maintain 
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this dependency.  Retail pass-through-rates, by definition, depend on demand as well.  In 

fact, numerous recent studies in marketing literature have identified the relationship between 

various demand specification/VSI combinations and ranges of retail pass-through-rates (see 

Besanko, Gupta, and Jain, 1998; Tyagi, 1999; Sudhir, 2001; Shugan and Desiraju, 2001; and 

Moorthy, 2005).  Unfortunately, the LA/AIDS model is not one of the demand 

specifications that has been explored.   

For stage-game merger simulations to be feasible and useful, it appears that a handful 

of issues need to be addressed.  First, a better understanding of retail pass-through-rates and 

their dependence on demand specification needs more research.  The only demand models 

for which this has been done are the homogeneous logit and linear models.  Additionally, the 

relationship between pass-through-rates and demand is also influenced by the assumption 

regarding VSI (Besanko, Gupta, and Jain, 1998; Sudhir, 2001).  Thus, what is need, for 

example, is to have some general understanding of the range of pass-through-rates that 

could be obtained with, say, the LA/AIDS model in a Manufacturer-Stackelberg setting as 

opposed to a Vertical Nash setting.  In addition to ranges, it would be ideal to know what 

parameters or demand variables are most influential in determining values within the range.  

For example, Sudhir (2001) shows that own-pass-through rates obtained within a logit-

Manufacturer-Stackelberg setting are between 0 and 1 and are inversely proportional to own 

shares. 

In beginning this study, it was hoped that an intuitive merger simulation comparison 

would be created based on two very different assumptions regarding the interactions 

between manufacturers and a single retailer.  What culminated was a useful identification of 

future research topics that need to be addressed in order for merger simulations to move 

beyond the realm of coordinated channels. 
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