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Abstract 
Neoclassical economics is shown to yield predictions consistent with empirical industrial organi-
zation models regarding market middlemen behavior. Diminishing marginal returns to use of va-
riable factor inputs produces three important predictions: a) the price spread between the output 
price and raw material price is positively correlated with output price, b) the raw material quan-
tity is positively correlated with the price spread, and c) the price spread is positively correlated 
with other variable factor prices. An application to US farm-to-retail price spread time series data 
shows the consistency of the predictions. 
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1. Introduction 
Diminishing marginal returns is a cornerstone of neoclassical economics and defines the relevant region for 
production for a competitive firm. The purpose of this article is to show that it is relevant to even market mid-
dlemen, a group of traders/merchants who are often alleged to operate in imperfectly competitive markets. Exis-
tence of a market middlemen, like any firm, exists to overcome transaction costs. Spulber [1] and Rust [2] show 
that an efficient market outcome can exist with heterogeneous consumers, producers, and market middlemen 
with transaction and search costs. These results, while useful in establishing the important finding that market 
middlemen can be efficient, fall short of providing a theory and models that can produce testable implications 
with market-level data. This article shows that even the more basic assumptions of price taking behavior and a 
production function exhibiting diminishing marginal returns produces predictions that are general and easily im-
plemented empirically. 

The empirical literature on the determimants of price spreads of market middlemen is generally based on ad 
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hoc specifications of markup behavior or from reduced form models derived from structural models of supply 
and demand [3]. The most structural specification available, called the relative price spread model [4], specifies 
the price spread relative to output price as a function of the raw material quantity procured and the price of mar-
keting input prices relative to output price. This article attempts to fill this void by developing a simple model 
that yields testable predictions that can be confronted with real world data. 

2. Neoclassical Theory of Market Middlemen 
As observed by Spulber [5], in reality most middlemen transform products they procure to add value as manu-
facturers do. Thus, it seems reasonable to approach the problem from a neoclassical approach where the firm 
possesses a production function used to procure a product from sellers that is combined with other inputs to 
produce a product that is sold to buyers. Linear homogeneity of the long-run production function is a reasonable 
assumption in light of the replication argument [6]. Assume a price taking firm combines two inputs, labor ( )l  
and raw material ( )m  to produce a single output ( )y  In addition to these inputs there are fixed inputs ( )k  
an important subcategory being entrepreneurial capacity [6] which cannot be used anywhere outside the industry 
in question. This means that the production function of the firm, even in the long run exhibits decreasing returns 
to scale. Given the long-run assumption of constant returns to scale, we can express the production function as 
follows: 

( ), , 1, ,l ky f l m k mf
m m

 = =  
 

                               (1) 

With k  fixed, assume the firm is a price taker in both output and factor markets. Assume also that the firm 
takes m  as fixed in determining its profit-maximizing input levels1. The first-order conditions for profit max-
imization conditional on l  are: 

( ), , 0lpf l m k w− =                                        (2) 

where w  is the wage rate. Solving for the optimal l  and substituting back into the profit equation produces 
the conditional profit function,  

( ), , , max  1, ,l
l kp w m k p mf wl
m m

π   = −    
                       (3) 

Application of Roy’s identity to this profit function with respect to output price and raw material quantity 
yields the conditional output supply and inverse raw material demand functions: 

( ), , ,y p w m k
p
π∂

=
∂

                                   (4a) 

( ), , ,r p w m k
m
π∂

=
∂

                                   (4b) 

where r  is the raw material price. We know from continuous differentiability of the profit function that  
2

2 0y
pp

π∂ ∂
= >
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2 0r
mr

π∂ ∂
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π π∂ ∂ ∂ ∂

= = =
∂ ∂ ∂ ∂ ∂ ∂

 

Proposition 1. 

y y
m m
∂

<
∂

 

 

 

1This should not be taken to imply that profit is not maximized with respect to .m  Indeed, the level of m  considered could be its optimal 

value. The reason for optimizing profit conditional on m  is for analytical purposes to derive an explicit relationship between y
m
∂
∂

 and 

m
y

 when all the other variable factors are optimized. 
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Proof. The conditional output supply function can be written as , , ky mg p w
m

 =  
 

 Differentiating with re-

spect to m  gives 2

y y g km
km m m
m

∂ ∂ − = +  ∂    ∂  
 

 which leads to y y
m m
∂

<
∂

                               □ 

Proposition 2. 

1r p rm
p r pm
∂

<
∂

 

Proof. r y y
p m m
∂ ∂

= <
∂ ∂

 from Proposition 1. Therefore, 1r p rm
p r py
∂

<
∂

                                □ 

Theorem 1. 
Let the price spread between the raw material and final product be defined as ( ), , ,s s p m w k p rα= = − ,  

where α  is a fixed transformation coefficient converting the raw material to retail product. Then 0s
p
∂

>
∂

, 

0s
m
∂

>
∂

, and 0s
w
∂

>
∂

 

Proof. i) Differentiate ( ), , ,s p m w k  with respect to p  to obtain:  

0

1 1 1 1oms r r p r r p r
p p p r p y p r p

α α∂ ∂ ∂ ∂
= − = − = − >

∂ ∂ ∂ ∂
 because 

0

1om r p r
y p r p

∂
<

∂
 from Proposition 2. 

ii) Differentiate the price spread function with respect to m  to obtain: 0s r
m m

α∂ ∂
= − >

∂ ∂
 because 0r

m
∂

<
∂

 

iii) Differentiate the price spread function with respect to w  to obtain: 0s r
m w

α∂ ∂
= − >

∂ ∂
 in two-input case 

the comparative static results show that sign of r
w
∂
∂

 is equal to sign of mlf  which must be positive in the  

two-input case. However, with more than two inputs the sign will be indeterminate.                      □ 
In summary, neoclassical economics yields definite predictions about the behavior of the price spread in re-

sponse to changes in output price and quantity of the raw material input. The relationship between the price 
spread and output price is a relationship that theory predicts will hold because of diminishing marginal product 
of the raw material input (Proposition 1). The importance of this is that neoclassical price theory can, in fact, 
account for markup pricing even in the absence of market power Figure 1 shows how important this relationship 
is for an important commodity, U.S. beef farm-to-retail price spread in relationship to retail beef price. 
 

 
Figure 1. Relationship between beef price spread and retail beef price 
(cents/lb.), 1970-2012.                                          
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3. Empirical Application 
The price spread equation can be quantified with time series and/or cross-section data in the aggregate or at the 
individual firm level. To illustrate the importance and predictability of the results established in Theorem 1, I es-
timate the relationship between the farm-to-retail price spread for beef as a function of the retail price, an index 
of food marketing input prices, and the quantity of cattle slaughtered. This price spread is an excellent example 
of middlemen behavior that involves the whole gamut of processing, marketing, and distributing of a product. 
Annual data from 1970-2010 are used. Because of unit roots in all the series, I first deflated all the data by the 
overall Consumer Price Index (CPI) and also included trend ( )t  and trend squared ( )2t  variables in the mod-
el. First-differences in the explanatory variables (other than the trend variables) were also included to obtain su-
per-consistent results [7]. These results are as follows (* significant at 10%; ** significant at 5%; *** significant at 
1%): 

2

ˆ 73.389 0.326 0.266 0.0021 0.9007

0.0025 0.040 0.455 0.0015

s p w m t
t p w m

∗∗∗ ∗∗∗ ∗∗∗ ∗= − + + + +

+ − ∆ − ∆ + ∆
 

240,    0.86,    1.59n R DW= = =  

The results are entirely consistent with Theorem 1. The price spread is significantly positively related to retail 
price and quantity of the raw material processed and marketed. Although the wage rate is not significant it is 
positive as expected. As indicated previously, the first difference variables are included to correct the standard 
errors for effects of unit roots. They also correct for endogeneity [8]. 

4. Conclusions 
I have shown how neoclassical economics can account for some important features of market middlemen beha-
vior often assumed to result because of market power. Competitive theory with profit maximizing behavior is 
shown to yield three important predictions: a) a positive relationship between the price spread and output price, 
b) a positive relationship between the price spread and wage rate, and c) a positive relationship between the 
price spread and raw material quantity processed and marketed. The theory is applied to US beef price spread 
data and is shown to be completely consistent with the data. 

The key to understanding why the model predicts the positive relationship between the price spread and out-
put price is diminishing marginal product of the raw material. The law of diminishing marginal returns implies 
that when output price rises, the firm is induced to increase output because the raw material price, while rising, 
will rise less proportionally than output price. This is what can lead to a positive relationship between the price 
spread and output price as Theorem 1 shows. This provides an alternative explanation to market power being the 
cause of a positive relationship. The importance of this result is that such behavior, consistent with perfect com-
petition, means market middlemen can indeed add value to the product and increase wealth. 

While the analysis here focuses on short-run adjustment, there are reasons to believe it would hold in the long 
run as well. When there are inframarginal firms, adjustment by these firms would still occur in this same fashion 
in the long run with entrepreneurial capacity the limiting factor of each firm. The total adjustment would consist 
of those inframarginal firms and the marginal firms in the industry [9]. 

Finally, this is obvious only part of the theory of behavior of market middlemen. Transaction costs are a rea-
son these firms exist to begin with and search costs are clearly important as the literature has underscored. There 
are also product design and quality issues that are important as well, such as found in [10]. At the very least, we 
can say that neoclassical economics has something important to say about Market Middlemen behavior and 
should not be ignored in development of a viable theory. 
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