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ABSTRACT 
 
In this paper, we investigate the relation between business profit and the 
demand price-elasticity of consumers. Business profit increases with a decrease 
in customer price-sensitivity only when the relation between a firm’s net 
operating margin (after fixed-costs) and its price-cost margin (before fixed-
costs) exceeds unity. We find this result empirically for firms in five industries 
that we investigate. However, we also find that advertising increases rather 
than decreases customer price-sensitivity. Nonetheless, businesses advertise 
because the positive profit impact of higher resulting unit sales offsets the 
negative profit impact of greater customer price-sensitivity to increase profit on 
net. We conclude that the increase in customer price-sensitivity from 
advertising is not purposeful and that businesses cannot manipulate consumer 
tastes for higher profit. 
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INTRODUCTION 
 
Price-elasticity of demand is one of the most important 
and enduring measures in the study of economics and 
business. It is a principal determinant of product pricing 
for profit-maximizing businesses. Profit is important to 
business and price is important to customers. While the 
prevailing view in Lerner (1934) is that a demand 
function is an immutable relation (at least in the short-
term), he recognizes the possibility that businesses might 
use marketing methods to influence consumer tastes. 

“Another complication arises in the growingly 
important case where it is found to be profitable to 
extend…the amount sold, not by reducing price but by 
expenditure on advertising, salesmanship, gifts, coupons 
and beautiful wrappings–all of which can be subsumed 
under the heading of ‘marketing costs.’…In such cases, 
what becomes of the elasticity of demand? The effects of 
different kinds of advertising constitute quite a separate 
problem…whether they have important influences 
on…tastes for good or bad.”  

In current managerial thought, the development of 

Lerner’s (1934) views on marketing is that businesses 
support premium product pricing with expenditures that 
decrease customer price-sensitivity (price-sensitivity is 
the absolute value of demand price-elasticity). Ailawadi et 
al. (2003) and Zaichkowsky et al. (2010) argue that 
premium product pricing is a principal determinant of 
business brand-equity. In addition, price-sensitivity is one 
of the features of “buyer power” in the forces that Porter 
(2008) uses to analyze the competitive 
advantage/disadvantage of businesses that result in 
particular industry structures. The interpretation of price-
sensitivity as a feature of buyer power illustrates the 
generally accepted managerial imperative to moderate 
this customer characteristic. The quotes below from 
Krishnamurthi and Raj (1991), Muncy (1996), and 
Moisescu and Allen (2010) embody and illustrate this 
managerial perspective:  
 
“Conventional wisdom suggests that customers who are 
loyal to a brand will be insensitive to the brand’s price.”
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“Very often, the primary goal of a marketing program is to 
create a customer base that is cognitively brand loyal and 
insensitive to price…” 
 
“Traditionally, among the advantages of a high degree of 
brand loyalty, the branding literature includes the ability 
to apply premium pricing policies….” 
 
The presumption that businesses profit from moderating 
customer price-sensitivity originates with Lerner’s (1934) 
result that a profit-maximizing business sets product-
price so that its price-cost margin equals the inverse of 
customer price-sensitivity (the price-cost margin is the 
difference between unit product-price and unit marginal 
cost divided by unit product-price). If a business can 
moderate price-sensitivity, it can increase product-price 
with impunity. However, shaping customer tastes for a 
price-cost margin increase with a product-price increase 
is not equivalent to maximizing profit. We show that 
moderating the price-sensitivity of customers can 
decrease business profit even before marketing expenses. 
Thus, whether businesses have a profit motive to 
moderate or enhance customer price-sensitivity is an 
empirical issue that we investigate in this paper.  

There are two views on the impact of advertising (as a 
specific form of marketing) on customer price-sensitivity 
(Mitra and Lynch, 1995). In the “market power” 
hypothesis, advertising decreases customer price-
sensitivity to increase business profit. On the other hand, 
in Nelson’s (1974) “advertising as information” 
hypothesis, advertising increases customer price-
sensitivity by providing customers with additional 
product information.  

Businesses also use of marketing methods to increase 
unit sales for greater profit without altering customer 
price-sensitivity. Dorfman and Steiner (1954) argue that 
optimal advertising equals the ratio of demand elasticities 
with respect to advertising and price. Stigler (1961) and 
Milgrom and Roberts (1986) argue that businesses use 
advertising to convey product quality. Sutton (1998) 
argues that businesses maintain high sales with 
advertising expenditures as an entry barrier to impede 
competitors.  

We show that profit increases as businesses moderate 
the price-sensitivity of customers only when the relation 
between their net operating margin and their price-cost 
margin exceeds unity (net operating margin is operating 
profit divided by dollar sales, which is after fixed-costs, 
whereas, the price-cost margin is before fixed-costs). We 
find this result empirically for firms in five industries that 
we investigate. However, we also find that businesses are 
unable to change consumer tastes for this outcome. 
Advertising increases the price-sensitivity of customers 
and, thus, holding unit sales constant, advertising 
decreases business profit. Nonetheless, businesses  

 
 
 
advertise because the positive profit impact of advertising 
on unit sales offsets the negative profit impact of 
advertising on customer price-sensitivity to increase 
profit on net. We conclude that the increase in customer 
price-sensitivity from advertising is not purposeful and 
that businesses cannot manipulate consumer tastes for 
higher profit.  

Consumer choice demand theory, the prevailing 
methodology for estimating customer price-sensitivity, 
analyses the impact of product price changes on consumer 
expenditures or volume purchases (Chiang, 1991; Zheng 
et al., 2010). The complementary opposite of consumer-
choice demand theory is profit-maximizing production 
decisions by businesses. The relation between profit and 
revenue from this decision reveals features of the demand 
function that businesses face in this optimization. With a 
time-series representation of this relation and data 
reported by corporations, we estimate both customer 
price-sensitivity and price-cost margins for businesses.  

We make two contributions to the literature on the 
economics of business. First, we propose a new 
methodology for estimating demand-elasticity. Because 
our data is from corporate financial reports, which 
minimizes the burden of collection, our methodology is 
broadly applicable over firms in the economy and, thus, it 
will be valuable for future researchers in their varied 
applications. Second, we illustrate our estimation with 
advertising as an application. This analysis is impossible 
to undertake with existing methodologies for which the 
burden of data collection is prohibitive. 

In the following section, we derive the relation between 
operating profit and revenues from business profit-
maximization and discuss estimation issues for customer 
price-sensitivity and price-cost margins. Next, we show 
that businesses can decrease their profit upon moderating 
customer price-sensitivity. Then, we investigate the 
relation between the price-sensitivity of consumers and 
business profit for firms in five industries. Last, we 
summarize and conclude.  
 
 
OPERATING PROFIT AND SALES 
 

Profit maximization 
 
Consider a business for which operating profit is: 
 

( )p c Q K      (1)       (1) 

 
Where, p is unit product-price, c is unit cost, K is fixed-
cost/period, Q is product quantity (volume) sold to 
customers per period. A constant, c, for unit production 
cost presumes that total variable-cost, C(Q), is linearly 
proportional to quantity, Q. For estimation purposes later, 
because dollar-sales rarely approach zero, this 
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assumption is equivalent to locally constant returns to 
scale.  

Price elasticity summarizes the features of the demand-
function in a scale-independent measure, which is a 

constant, 1/  , in: 

 

p a Q                      (2)        (2) 

 
The parameter a>0, measures the impact of factors, other 
than price, p, on volume sales, Q. Product-price that 
maximizes profit and establishes volume sales, Q, 
requires: 
 

(1 ) 0p c       (3) 

 
which rearranges as:  
 

( )p c

p



    (4) 

 
The term on the left of Equation (4) is the “price-cost” 
margin (or, alternatively, “contribution” margin per dollar 
sales) that Lerner (1934) proposes as a measure of 
business market power. Equations (3) and (4) require 

1   or, equivalently, that demand is elastic (1 1  ). 

Later, we report evidence that this condition is satisfied 
for firms in the five industries that we study.  
Substitute Equation (4) into Equation (1) to write the 
profit function as: 
 

EBITDA SALES K        (5) 

 
We anticipate estimation below by describing operating 
profit on the left of Equation (5) with the corporate 
reporting measure EBITDA, which is revenues less 
expenses other than interest, tax, depreciation and 
amortization. Operating profit (EBITDA) divided by SALES 
is the net operating margin (or, the EBITDA margin). 
Because the price-cost margin, μ, is before fixed-costs, K, 
whereas, the net operating margin is after fixed-costs, the 
price-cost margin exceeds the net operating margin. 
 
 
Estimating the Price-Cost Margin 
 
We transform Equation (5) into a regression equation by 
making a number of adjustments. First, rather than for a 
particular product, we use Equation (5) to relate EBITDA 
and SALES over all of the products of a business. Second, 
while “fixed” costs do not vary with a firm’s SALES, this 
definition does not mean that fixed-costs are constant. 
Adding an error term to Equation (5) permits fixed-cost 
variation for reasons other than SALES changes. Last,  

 
 
 
while EBITDA and SALES grow implicitly in our time-
series adaptation of Equation (5) in Equation (6) below, 
we explicitly recognize growth in fixed-costs. Represent 

these costs at period “t” with , where “g” is per-
period growth. With these adjustments: 
 

 

 
 

Because , we estimate g, K, and 
μ in Equation (6) with the linear regression of EBITDA on 

SALES, t, and . The coefficient on SALES estimates the 
price-cost margin, μ. 
 
 

DISCUSSION 
 
We estimate Equation (6) because it is the empirical 
equivalent of optimal operating profit in Equation (5). We 
investigate no other specification because it would have 
no similar theoretic underpinning. The time index and its 
square prevents a missing variable bias. Because we 
impose no restrictions, estimates of g and K are over-
identified. However, these parameters are not our primary 
interest and, thus, we do not generally discuss or even 
report them.  
 
 
Estimating Customer Price-Sensitivity 
 
Because a profit-maximizing pricing decision determines 
the relation between EBITDA and SALES in Equation (5), 
we can add an error term either to Equation (5) to 
estimate the price-cost margin in Equation (6) or, 
alternatively, we can add an error term to the inverse 
relation between SALES and EBITDA to estimate consumer 
price-sensitivity, 1/μ. Rearrange Equation (6): 
 

1
( )

gt

t t t

e K
SALES EBITDA


   

 
 (7) 

 

Because /    , the error term in equation (7) 

satisfies OLS conditions if the error term   in equation 
(6) satisfies OLS conditions.  

A simultaneity bias can arise in an econometric model if 
two variables are co-determined: that is, each affects the 
other and in addition they have distinct random 
determinants (Kennedy, 2008). In our case, there is 
EBITDA randomness that is distinct from SALES. For 
example, the fixed operating costs of a business can 
unexpectedly vary. However, there is no randomness in 
SALES that does not impact EBITDA since all SALES 
increment EBITDA as described by Equation (5). Thus,

*gte K

            
            (6) gt

t t tEBITDA SALES e K     

2 21 / 2gte g t g t    

2t
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because the variates in Equations (6) and (7) match those 
for optimal operating profit in Equation (5), there is no 
measurement error that might bias the estimation of the 
price-cost margin or price-sensitivity. 

Unless R2 is unity, the estimator of the customer price-

sensitivity, 1/  , in Equation (7) is not the inverse of the 

estimator of the price-cost margin, μ, in Equation (6). This 
disparity between theory and estimation means that while 
Equation (4) requires the price-cost margin be less than 

unity, 1  , the estimate customer price-sensitivity, 
^

1/  , 

need not exceed unity.  
We represent product demand in Equation (2) with 

constant price-sensitivity. Becker (1996) argues that 
consumer tastes are largely unchangeable because they 
are determined from past experiences and social 
conventions that have long histories. If the composition of 
customers for a business does not change over time, then 
their price-sensitivity is indeed constant.  

Entire businesses as the unit of observation for our 
empirical analysis (that is, primarily, EBITDA and SALES) 
has advantages and disadvantages over the “case-study” 
approach that investigates specific products at specific 
retail locations. Without extensive and costly replication, 
it is difficult to tell whether case-study results generalize 
or not. Kaul and Wittink (1995) attempt to summarize, 
from a number of case-studies, conflicting evidence on 
whether advertising increases or decreases customer 
price-sensitivity. The case-study approach does permit a 
detailed investigation of the multi-dimensional aspects of 
consumer purchase-decisions beyond price (like, for 
example, what, when, where, and how). On the other hand, 
the new empirical industrial organization presumes that 
industries have important idiosyncrasies that impede 
cross-industry generalizations. Our analysis encourages 
generalization because the data that we use for testing is 
from regular corporate financial reporting, which 
moderates the burden of data collection. In order not to 
unduly generalize, we restrict ourselves to “within 
industry” studies of firms in five industries that 
prominently advertise their products/services.  

Generalizing demand analysis from the case-study 
approach to a more aggregate analysis to distill universal 
principles from idiosyncratic observation requires 
merging price and consumer expenditure data from 
different sources, which greatly increases the likelihood of 
measurement error and econometric bias. A review of 
Taylor and Houthakker (2010) reveals that more of their 
price-sensitivity estimates are less than rather than 
greater than unity. On the other hand, our estimates 
generally exceed unity, which is consistent with the 
hypothesis that businesses maximize profit. The 
“matching principle” in generally accepted accounting 
practice matches expenses incurred by businesses to earn 
revenue even if there is a timing difference between them.  

 
 
 
Thus, EBITDA from corporate financial reports in Equation 
(5), prepared with the business judgment of accounting 
professionals, is indispensable for unbiased estimation of 
the price-cost margin and consumer price-sensitivity. 
While an econometrician might estimate trends, 
seasonality, and lead/lag relations between price, volume, 
and cost data for the same purpose, his/her ability to 
better match revenues with expenses is unlikely and any 
mis-matching biases the estimation.  

Using for guidance a particular demand function (like, 
Equation 2), standard application of consumer choice 
demand theory estimates customer price-sensitivity from 
the impact of product-price changes on consumer 

expenditures or sales volume (that is, p Q  or Q). In this 

estimation, one must be especially careful to include all 
factors “a” that influence product demand other than price 
in multiple regression analysis. Otherwise, missing factors 
bias the price-sensitivity estimation (Huang et al., 2008). 
On the other hand, in our analysis, the parameter “a” from 
Equation (2) does not appear directly in Equation (5). 
Business profit maximization imbeds these factors in 
SALES. The regression of EBITDA on SALES estimates 
price-cost margin,  , and the regression of SALES on 

EBITDA estimates customer price-sensitivity, 1/  . 

Temporal variation in the “a” factors leads to SALES 
variation but this variation does not change the slope 
coefficient in the relation between EBITDA and SALES (or 
vice versa). Thus, we neither identify nor hold the “a” 
factors constant without risk of an omitted-variable 
estimation-bias.   

Presuming a shape for the marginal cost curve, Hyde 
and Perloff (1998) and Genesove and Mullin (1998) 
estimate price-cost margins from observing the impact of 
a shift in a demand function on equilibrium price and 
quantity. Hall (1988) estimates industry price-cost 
margins by studying changes in the value of industry 
output and cyclical variation in labour costs as a proxy for 
total industry marginal cost. The new empirical industrial 
organization (Appelbaum, 1982; Breshnahan, 1989; Wills 
and Mueller, 2001) relates product-price with proxies for 
market power (like, advertising) and an estimated version 
of a particular functional form for marginal cost that uses 
proxies for production inputs (e.g., labor, materials, 
invested-capital, and technological change). The relation 
between product-price and estimated marginal cost 
estimates the price-cost margin. On the other hand, we 
estimate price-cost margins from an empirical version of 
the relation between operating profit and dollar sales in 
Equation (5) without identifying product-price or 
marginal cost separately. Thus, we circumvent data 
collection obstacles for product price and both data 
collection and estimation obstacles for marginal cost, 
which facilitates our tests of hypotheses on the relation 
between consumer price-sensitivity and business-
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profitability.  

Research, like, Chappell et al. (1993), that uses specific 
business expenses relative to sales to measure price-cost 
margins mis-measures this variate by omitting some 
expenses that should be included as marginal and 
including other expenses for which a portion is fixed. In 
our case, the left of Equation (6) subtracts expenses 
matched with sales in the calculation of EBITDA that 
estimation naturally decomposes into fixed versus 
variable on the right. Total reported expenses less 
estimated fixed expenses estimates total variable 
expenses. A common decomposition of expenses for 
business reporting is cost of goods sold plus selling and 
administrative expenses. “Cost of goods sold” arise from 
product sales that decrease inventory plus some allocated 
overhead production costs. Since these allocated costs 
need not to be related to sales, costs-of-goods-sold need 
not equal marginal cost. Selling and administrative 
expenses include, for example, advertising, sales-salaries, 
and commissions that generally increase sales and, thus, 
are not fixed.  
 
 
CUSTOMER PRICE-SENSITIVITY AND BUSINESS 
PROFIT 
 
Profit-maximizing businesses set product-price so that 
their price-cost margins equal the inverse of customer 
price-sensitivity. These same businesses can use 
marketing methods to try to influence consumer tastes. A 
reduction in customer price-sensitivity increases the 
profit-maximizing product-price and the price-cost 
margin (ignoring the cost of the marketing activity). 
However, in this study, we show that a decrease in 
customer price-sensitivity does not necessarily increase 
dollar-sales or dollar-profit (even before marketing costs). 
Later, in testing, we present evidence that businesses 
within the five industries that we investigate have an 
incentive to moderate the price-sensitivity of their 
customers for greater profit. While this result holds 
empirically across firms in these industries, it is not 
necessarily true for all businesses. Results in the current 
section indicate that businesses can decrease profit upon 
moderating customer price-sensitivity even before the 
cost of the marketing effort.  
 
 
Comparative example 
 

To illustrate why a decrease in customer price-sensitivity 
can increase or decrease dollar-sales, Figure 1 presents a 
pair of examples. In Figure 1(a), the firm sells a high 
demand product (a=3.0 in equation 2), whereas, in Figure 
1(b), the firm sells a low demand product (a=1.0). “High” 
and “low” are relative to marginal unit cost, which is the 
same for firms in these two panels, c=1.0, which we use to 

 
 
 
calculate the profit maximizing product-price. The 
generalization of Figures 2 and 3, is that a firm with a>c 
has a “high” product demand and a firm with a<c has a 
“low” product demand (both relative to marginal unit 
cost). Each panel plots two versions of the demand 
function in equation (2): μ=0.4 and μ=0.6. A decrease in 
customer price sensitivity from 1/0.4 to 1/0.6 rotates the 
demand curve clockwise. There are other ways to rotate a 
demand curve (Tremblay et al., 2013; Zheng et al., 2010; 
Johnson and Myatt, 2006), but we are interested in a 
rotation that arises as a firm with market power 
moderates customer price-sensitivity, 1/μ. 

In Figure 1(a), when μ=0.4, the profit-maximizing 
product-price is p=1.666 and the quantity that customers 
purchase at this price is Q=4.35. Point “A” depicts this 
profit-maximizing price/quantity pair, which has dollar-
sales p*Q=7.245. If a business with market-power 
decreases customer price-sensitivity from 1/0.4 to 1/0.6, 
then the demand-curve rotates clockwise. At the new 
profit-maximizing price-cost margin of 0.6, the new 
product-price is p=2.5 and the quantity that customers 
purchase is Q=1.355. Point “B” depicts this profit-
maximizing price/quantity pair, which has dollar-sales 
p*Q=3.39. The increase in product-price from 1.666 to 2.5 
has two impacts on quantity. First, there is a fall in Q along 
the demand-curve μ=0.4. Then, the rotation of the 
demand-curve downward from μ=0.4 to μ=0.6 
accentuates the fall in quantity to arrive at Q=1.355 at 
point B. The downward rotation of the demand curve 
accentuates the fall in quantity with the result that 
quantity is more price-elastic than the original demand 
curve, μ=0.4. Dollar-sales fall from p*Q=7.245 to p*Q=3.39.  

Figure 1(b) also plots two versions of the demand-curve 
in Equation (2): when μ=0.4 and μ=0.6. The difference 
between Figure 1(b) and 1(a) is that the business in 
Figure 1(b) sells a low demand product (a=1.0 in Equation 
2). Because unit marginal cost is the same, Lerner’s 
relation in Equation (4) tells that the two firms in Figure 
1(a) and 1(b) have the same product-price when price-

sensitivity is initially 1/ 1/ 0.4  and then again when 

price-sensitivity is 1/ 1/ 0.6  . Because the firm in 

Figure 1(b) sells a low demand product, the quantity it 
sells is relatively low compared to the firm in Figure 1(a) 
(other things equal). These features of the product market 
in Figure 1(b) mean that it is on the section of the demand 
curve that rotates outward when the demand curve 
rotates clockwise. When μ=0.4, the profit-maximizing 
product-price is p=1.666 and the quantity that customers 
purchase at this price is Q=0.279. Point “A” depicts this 
profit-maximizing price/quantity pair, which has dollar-
sales p*Q=0.46. If a business with market-power 
moderates the price-sensitivity of customers from 1/0.4 
to 1/0.6, then the demand-curve rotates clockwise. At the 
new profit-maximizing price-cost margin of 0.6, the new 
product-price is p=2.5 and the quantity that customers 
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Figure 1. Demand curves for a high demand (Figure 1(a), a=3.0) and a low demand 
product (Figure 1(b), a=1.0)  Each figure plots the demand-curve in equation (2) for 
two different customer price-sensitivities (1/μ). 
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Figure 2. Net Operating Margin, Dollar Sales and Dollar Profit Versus 
the Price-Cost Margin. Parameter values are a=3.0, c=1, K=0.1. Demand 
is high in Figure 2 (a=1.0) compared to Figure 3 (a=3.0). 

 
 

Figure 3. Net Operating Margin, Dollar-Sales, Dollar-Profit Versus 
the Price-Cost Margin. Parameter values are a=1.0, c=1, K=0.1. 
Demand is low in Figure 3 (a=1.0) compared to Figure 2 (a=3.0). 
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purchase at this price is Q=0.217. Point “B” depicts this 
profit-maximizing price/quantity pair, which has dollar-
sales p*Q=0.54. Notice that even though both demand 
curves are price-elastic, an increase in product-price 
increases dollar-sales. The increase in product-price from 
1.666 to 2.5 has two impacts on quantity. First, there is a 
fall in Q along the demand-curve μ=0.4. Then, the rotation 
of the demand-curve outward moderates the fall in 
quantity to arrive at Q=0.217 at point B. The impact of the 
price change on quantity is less elastic than the original 
demand-curve, μ=0.4. Moderating the price-sensitivity of 
customers between the two profit-maximizing 
price/quantity pairs is great enough that the price-change 
effectively has an inelastic impact on quantity, which leads 
to an increase in dollar-sales from 0.46 to 0.54.  
 
 
Comparative Example Continued 
 
In this study, we extend the example of Figure 1 in Figures 
2 and 3 to illustrate that a decrease in customer price-
sensitivity can either increase or decrease dollar-profit.  

In Figure 2, the firm sells a high demand product 
(a=3.0). In Figure 3, the firm sells a low demand product 
(a=1.0). Margin cost for both firms (Figures 2 and 3) is 
c=1. Fixed-costs for both firms is K=0.1. Panels B and C in 
each figure depict dollar-sales and dollar-profit from a 
profit-maximizing quantity decision across otherwise 
similar businesses as μ increases from zero to unity. In 
Figure 2, lower customer price-sensitivity (higher μ) 
decreases both dollar-sales and dollar-profit. 

In Figure 3, lower price-sensitivity (higher μ) increases 
both dollar-sales and dollar-profit. As μ increases, profit-
maximizing businesses have higher product-prices and 
higher price-cost margins. However, in Figure 2, higher 
price-cost margins decrease both dollar-sales and dollar-
profits. In this case, there is no incentive for a profit-
maximizing business to expend resources on marketing to 
decrease consumer price-sensitivity. Such expenditures 
are not only costly, but they also decrease dollar-profit. 

 
 
Net Operating Margin and the Price-Cost Margin 
 
How do we know whether firms in our economy are like 
Figure 2 or Figure 3? In Figure 2, a decrease in customer 
price-sensitivity decreases both dollar-sales and dollar-
profit. In Figure 3, a decrease in customer price-sensitivity 
increases both dollar-sales and dollar-profit. Only in the 
second case does a profit-maximizing business have an 
incentive to use the methods of marketing to influence 
customer tastes and reduce price-sensitivity of demand. In 
the next sub-section, in an intra-industry investigation, we 
present evidence that businesses are like those in Figure 3 
rather than Figure 2. Our conclusion is that businesses  

 
 
 
have a profit incentive to decrease the price-sensitivity of 
their customers. 

In Lerner’s (1934) relation (Equation 4), businesses 
make product pricing decisions so that price-cost margins 
equal the inverse of customer price-sensitivity. In 
addition, firms with market power have some discretion 
over customer price-sensitivity through marketing 
initiatives that alter customer tastes, which 
diagrammatically is equivalent to a firm altering its 
position along the horizontal axis of either Figure 2 or 3. 
Of course, frictions and marketing costs prevent firms 
from choosing a location on this axis with impunity. More 
likely, firms consider incremental and local changes that 
recognize the cost of the effort. Because firm-size prevents 
direct comparability across businesses, in our upcoming 
empirical analysis, we do not use dollar-sales and dollar-
profit directly from the relations in Figures 2 and 3. 

For the purpose of this comparability, divide Equation 
(5) by dollar-sales to write the net operating margin of a 
business as: 
 
 

EBITDA K
NOM

SALES SALES
      (8) 

 
 
This equation illustrates that the slope coefficient in the 
relation between NOM and the price-cost margin µ is 
unity, other than the impact of price through the price-
cost margin on dollar-sales in the last term on the right of 
equation (8). A decrease in a firm’s customer price-
sensitivity increases the price-cost margin µ through 
Lerner’s relation in Equation (4), which increases 
product-price. If dollar-sales decrease with price, then the 
last term in Equation (8) becomes more negative and the 
relation between the NOM and the price-cost margin 
induced by a change in price-sensitivity is less than unity. 
The example of Figure 2 confirms that when dollar-sales 
decrease with µ (Panel B), the relation between changes in 
NOM and changes in µ is less than unity (Panel A). On the 
other hand, in Figure 3, because dollar-sales increase with 
µ (Panel B), the relation between changes in NOM and 
changes in µ is greater than unity (Panel A). Thus, our test 
of the hypothesis that businesses have a profit incentive to 
moderate the price-sensitivity of their customers for a 
higher price-cost margin is that the relation between NOM 
and price-cost margins is greater than unity. 
 
 
ADVERTISING AND BUSINESS PROFIT 
 
In this study, we report results within industries on the 
profit motive for businesses to moderate the price-
sensitivity of customers and on the impact of advertising 
on this sensitivity.  
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Table 1. Summary statistics for firms in five industries. 
 

 

Industry 

 

SIC Code 

 

Firms 

Max # 
Years 

 

Start 

 

End 

Average 
Sales, 

Millions 

Advertising 
Intensity 

Median Net 
Operating 

Margin 

Average 
Estimated Price-

Cost Margin 

Average 
Estimated Price 

Sensitivity 

Communication 4800 54 37 Dec-1964 Mar-2011 6,255.2 0.032 0.247 0.250 2.027 

Manufacturing 2000-3999 840 45 June-1950 May-2011 2,154.7 0.058 0.107 0.187 2.594 

Retail 5200-5999 276 42 Sept-1964 Apr-2011 2,856.6 0.039 0.078 0.103 3.729 

Services 7000-8999 201 46 Dec-1960 May-2011 1,215.7 0.050 0.136 0.216 1.884 

Wholesale 5000-5199 40 40 Dec-1971 Feb-2011 423.2 0.026 0.040 0.119 5.542 
 

Notes: “Median net operating margin” is the median net operating margin over the time series for each firm and then the median of the  median over all firms in the industry. Advertising 
intensity (advertising divided by sales) is the time series average for each business, which we then average over businesses in the industry. The minimum number of yearly observations for 
each firm is fifteen.  

 
 
 
Data 
 
We include a firm in our sample if it exists in the 
COMPUSTAT fundamental annual file with at least 
15 years of EBITDA and SALES data and at least 
four years of non-zero annual advertising expense 
between 1950 and 2011. EBITDA is after 
advertising expense. The number of observations 
with zero advertising expenses is 131 out of 30,410 
observations over all firms, all years, and all 
industries of our sample. The COMPUSTAT 
fundamental annual file includes non-surviving 
companies. Because the primary marginal cost for 
a bank is a borrowing interest-rate and because 
this is not a typical marginal operating production 
cost for an industrial or commercial business, we 
exclude banks and other financial businesses from 
our analysis. In addition, because we investigate 
both the business profit motive to influence 
customer tastes and their ability to influence these 
tastes, we restrict our analysis to industries that 
make significant advertising expenditures. We 
investigate only industries that have at least 40 
firms that satisfy the previous requirements. With 

these requirements, our testing focuses on five 
industries: Communications, Manufacturing, Retail, 
Service, and Wholesale (SIC codes, 4800, 2000-
3999, 5200-5999, 7000-9000, 5000-5199, 
respectively).  

Table 1 reports summary measures for firms in 
these five industries. We estimate price-cost 
margins for individual businesses with Equation 
(6) and then average over firms in the industry. We 
estimate customer price-sensitivity with Equation 
(7) and then average over firms in the industry. We 
report the median net operating margin (rather 
than the mean) across firms in an industry because 
occasionally a firm has an exceptionally negative 
EBITDA with modest SALES, which results in 
extreme values for net operating margin. “Median 
Net Operating margin” is the median net operating 
margin over the time series for an individual firm 
and then the median of this median over firms in 
the industry.  

Communications firms have the highest average 
estimated price-cost margin (25%) and retail firms 
have the lowest (10.3%). Wholesale businesses 
have the highest average estimated customer 

price-sensitivity (5.524) and service firms have the 
lowest (1.884). Average estimated customer price-
sensitivity is greater than unity for all five 
industries. Average estimated industry price-cost 
margins exceed industry net operating margins as 
we would expect because price-cost margins are 
before fixed costs whereas net operating margins 
are after fixed-costs. The least difference between 
average estimated price-cost margins and median 
net operating margin is for the communications 
and retail industries. Manufacturing, service and 
wholesale have greater differences. We interpret 
these observations to mean that fixed-costs are 
least prominent in the first two industries and 
more prominent in the latter three. Advertising 
intensity (advertising/sales) is greatest for the 
manufacturing and service industries (5.77% and 
5.04%) and least for wholesale (2.64%).  
 
 
Testing the Relation between the Net Operating 
Margin and the Price-Cost Margin 
 
Our test of the hypothesis that businesses have a
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Table 2. Cross-sectional regression of price-cost margin on net operating margin for firms in five industries. 
 

 
Industry 

 

0
 

 
t-stat 

 

1
 

t-stat 
(

0 1H :  1 
) 

 
2R  

Communication 0.051 1.044 0.836 -0.57 0.147 

Manufacturing 0.179† 12.56 0.077† -7.6 0.003 

Retail 0.051† 3.11 0.643‡ -1.77 0.084 

Services 0.207† 3.15 0.096* -2.07 0.125 

Wholesale 0.146* 2.22 -0.608 -1.32 0.013 

 
Notes: This table reports the cross-sectional regression of time-series estimated price-cost margins for individual companies versus the 
time series median net operating margin over firms in five industries. We use the median net operating margin because it is subject to 
extreme values. The stars †, *, ‡ indicate statistical significance at 1%, 5%, and 10%.   

 
 
 
 

profit motive to reduce the price-sensitivity of customers 
for higher price-cost margins is that the relation between 
the NOM and the price-cost margin of businesses is 
greater than unity (Figure 3, Panel A).  

Of course, for empirical testing, we cannot calculate the 
price-cost margin because businesses do not report unit 
marginal costs. So, rather than the price-cost margin, we 
use estimated price-cost margin. Estimated price-cost 
margin presents a problem. If we regress NOM on 
estimated price-cost margin, then the slope coefficient has 
a measurement-error bias (Levi, 1973). Instead, we 
regress estimated price-cost margin on NOM. The residual 
in this regression captures estimation errors for the price-
cost margin without biasing the slope coefficient estimate. 
If the relation between dollar-sales and dollar-profit and 
the price-cost margin is positive in Panels B and C of 
Figure 3, then the inverse relation between the price-cost 
margin and the NOM in Panel A of Figure 3 has a slope 
coefficient less than unity.  

Table 2 reports the results of regressing the price-cost 
margin estimate for firm i = 1,2,…,N on the time series 
median NOM for firm i,: 
 

0 1
ˆ ii iNOM          1,2,..,i N                         (9) 

 

where ˆ
i  is the estimate of the price-cost margin for firm 

i (from Equation 6 over the time series for firm i),  

iNOM  is the time series median net operating margin 
for firm i  over the same time-period, and N is the number 
of firms in the industry.  

Fixed-costs, K, are unobservable, and thus, do not 
appear directly in Equation (9), but they are embedded as 
a component of the independent variable, net operating 
margin. The determinants of the price-cost margin and 
fixed-costs are very distinct. Lerner’s (1934) relation in 
Equation (4) tells us that consumer tastes leading to the 
demand function determine the price-cost margin. On the 
other hand, product manufacturing and production 

processes determine fixed-costs. Thus, a primary source 
of the residual in Equation (9) is variation in unobservable 
fixed-costs variation across firms in the industry.  

While Equation (9) is a simple regression, we need no 
additional explanatory variables because we leave out no 
aspect of corporate market-power. The price-cost margin 
on the right of Equation (8), which Lerner (1934) 
proposes as a measure of business market-power, 
subsumes these corporate and product-market 
characteristics. Our objective is not to identify the source 
of this market-power, but, rather, with a benchmarking of 
the slope coefficient in Equation (9) against unity, to 
determine whether businesses have a profit motive to 
exercise this market-power to modify the price-sensitivity 
of customers.  

For each of the five industries, the estimate of 1  is less 

than unity (unexpectedly negative in the case of the 
wholesale industry) and statistically less than unity (at the 
10% level or less) for the manufacturing, retail, and 
service industries. In this case, the relation between 
dollar-sales (Panel B of Figure 3) and dollar-profit (Panel 
C of Figure 3) and the price-cost margin, µ, is positive. This 
evidence is consistent with the hypothesis that businesses 
have a profit incentive to moderate the price-sensitivity of 
their customers with marketing methods for higher 
product-prices and higher price-cost margins. The 
evidence is strongest for the manufacturing, retail, and 
service industries. 
 
 
Advertising and Customer Price-Sensitivity 
 
Our evidence in this study is that businesses have a profit 
motive to moderate the price-sensitivity of their 
customers. We empirically investigate whether businesses 
can use advertising, as a particular type of marketing, to 
influence customer tastes to do this. 

In Table 3, for each firm in an industry, we estimate the 
parameters of the below regression and then average
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Table 3. Advertising and price-cost margin estimates 
 

Industry Constant t-stat Sales t-stat Advertising 

Dummy 

(High=1, 

Low=0)*Sales 

t-stat Year t t-stat 2t
 t-stat Adj.  

2R  

Communication -196.09 -1.21 0.267† 6.85 -0.011 -1.27 0.79 0.05 -0.46 -0.30 0.834 

Manufacturing -9.45 -0.86 0.210† 31.45 -0.018† -5.15 -1.88 -1.11 -0.21* -2.46 0.729 

Retail -5.09 -0.61 0.117† 15.64 -0.008† -4.19 -0.83 -0.46 -0.4 -0.33 0.755 

Services 12.79 0.81 0.246† 14.93 -0.023† -3.57 -8.78 -1.08 0.11 0.42 0.723 

Wholesale -1.42 -0.72 0.123† 5.20 -0.011 -1.40 0.01 0.02 -0.04 -1.40 0.632 

 
Notes: This table reports the cross-sectional average for firms in an industry of coefficient estimates in the time-series regression of 
EBITDA on SALES, SALES times a dummy variable for high advertising expense for a year, a yearly time index, and the time index squared. 
The coefficient on SALES estimates the price-cost margin and the coefficient on the dummy variable times SALES estimates the increment 
(decrement) to the price-cost margin for a high sales year. The stars †, *, ‡ indicate statistical significance at 1%, 5%, and 10%.

 
 
 
 

Table 4. Advertising and customer price-sensitivity estimates 
 

Industry Constant t-stat EBITDA t-stat 

(𝐻0: 1) 

Advertising 
Dummy (High=1, 
Low=0)*EBITDA 

t-stat t t-
stat 

2t  t-
stat 

Adj. 
2R  

Communication 1,721.4‡ 1.71 1.71* 2.53 0.325* 2.49 21.5 0.49 4.9 1.09 0.93 

Manufacturing 208.6† 3.97 1.90† 11.29 0.808† 10.7 60.9† 4.94 0.6‡ 1.78 0.88 

Retail 263.2† 3.93 2.39† 4.88 1.51† 10.1 52.1† 2.91 1.78 1.50 0.92 

Services 137.2 1.61 1.74‡ 1.78 0.38‡ 1.68 34.6‡ 1.69 0.49 0.72 0.85 

Wholesale 119.8* 2.08 5.12* 2.49 0.94 1.24 4.5 0.56 0.28 0.99 0.81 

 
Notes: This table reports the cross-sectional average for firms in an industry of coefficient estimates in the time-series regression of SALES on 
EBITDA, EBITDA times a dummy variable for high advertising expense for a year, a yearly time index, and the time index squared. The 
coefficient on EBITDA estimates customer price-sensitivity and the coefficient on the dummy variable times EBITDA estimates the increment 
(decrement) to customer price-sensitivity margin for a high sales year.  †, *, ‡ indicate statistical significance at 1%, 5%, and 10%.   

 
 

coefficients estimates over firms in the industry:  
 

 *t t t tEBITDA SALES D SALES      

 
2 2( * )* ( * / 2)* tK g K t g K t         (10) 

 

where the “dummy” variable tD  has value one if 

advertising is above trend in the time series regression of 
advertising on the time index and zero otherwise. The 
parameter μ estimates the price-cost margin for firms 
when advertising is below trend and the parameter   

estimates the differential impact of advertising on the 
price-cost margin when advertising is above trend. 
Equation (6) illustrates that the only explanatory 
variables required for EBITDA are SALES, the time index, t, 
and t2. The purpose of Equation (10) is to determine 
whether this relation is differential as businesses apply 
advertising. Recall that EBITDA on the left of Equation 
(10) is after advertising and, thus,   is positive only if 

businesses can offset higher marginal costs of product-
selling with proportionally higher prices.  

For each of the five industries, the average of   over 

firms in the industry is negative. It is also statistically 

significant at the 1% level for the manufacturing, retail, 
and services industries. This evidence indicates that 
businesses cannot generally increase their price-cost 
margins with advertising.  

In Table 4, for each firm in an industry, we estimate the 
parameters for the below regression and then average the 
coefficients estimates over firms in the industry: 
 

 (1/ ) (1/ ) *t t t tSALES EBITDA D EBITDA    

  2 2/ ( * / )* * / (2 ) * tK g K t g K t             (11) 

 
The parameter 1/μ estimates the price-sensitivity of 
customers when advertising is below trend and the 
parameter (1/ )  estimates the differential impact of 

advertising on the price-sensitivity of customers when 
advertising is above trend. For each of the five industries, 
the average of (1/ )  over firms in the industry is 

positive. It is statistically significant at the 10% level or 
better for the communications, manufacturing, retail, and 
services industries. This evidence is consistent with the 
argument that businesses cannot moderate the price-
sensitivity of their customers with advertising. Rather, 
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Table 5.  Regression of net operating margin on log (advertising). 
 

Industry Constant t-stat Log(Ad) t-stat Adj. R
2
 

Communications 0.189† 6.37 0.019* 2.51 0.08 

Manufacturing 0.072† 10.4 0.018† 8.56 0.11 

Retail 0.062† 15.0 0.007† 5.38 0.08 

Services 0.037 0.44 0.052‡ 1.82 0.02 

Wholesale 0.043† 5.97 0.007‡ 1.92 0.10 
 

Notes: This table reports the cross-sectional regression of the time series median net operating margin for a 
firm versus the log of the time series mean for advertising expense for that firm over firms in the industry. 
We use the median net operating margin because it is subject to extreme values. The stars †, *, ‡ indicate 
statistical significance at 1, 5, and 10%.   

 
 
consistent with Nelson’s (1974) “advertising as 
information” hypothesis, advertising increases the price-
sensitivity of customers.  
 
 
Why do Businesses Advertise? 
 
Our evidence above is consistent with the hypothesis that 
businesses have a profit motive to moderate the price-
sensitivity of customers, but they are unable to 
manipulate consumer tastes for this outcome: advertising 
increases rather than decreases the price-sensitivity of 
customers. The combination of these two results means 
that the impact of advertising on customer price-
sensitivity generally decreases business profit (other 
things equal). We conclude from this evidence that the 
increase in customer price-sensitivity from advertising is 
not purposeful and that businesses cannot manipulate 
consumer tastes. Why then do businesses advertise? In 
the current sub-section, we report evidence that business 
advertising offsets a negative profit impact from increased 
customer price-sensitivity with greater unit sales to 
increase profit on net.  

We investigate the net relation between business profit 
and advertising by regressing the time-series median net 
operating margin for a business on the log of the time-
series mean for advertising expense for firms in an 
industry: 
 

___

0 1 *log( )i i iNOM Ad      

 1,2,...,i N                                          (12) 

where _______

iNOM
 is the time series median net operating 

margin for firm i, ____

log( )iAD
 is the log of average 

advertising expenditures over the time series for firm i, 
and N is the number of firms in the industry. We report 
this regression for each of the five industries that we 
investigate in Table 5. The coefficient estimate 

1̂
 is 

positive and statistically significant at the 10% level or 

better for each of the five industries. We conclude from 
this evidence that advertising generally increases business 
profit. We interpret the combined evidence from Tables 4, 
5, and 6 to mean that advertising offsets a negative profit 
impact from increased customer price-sensitivity with 
greater unit sales to increase profit on net. 
 
 
SUMMARY AND CONCLUSION 
 
Our paper is related to a literature that questions whether 
business-advertising is socially excessive (Becker and 
Murphy, 1993; Just and Pope, 2012). As part of this 
debate, Shapiro (1989) argues that advertising is not 
excessive if it does not change consumer tastes. We do not 
find this result exactly. We interpret our results to mean 
that businesses have a profit motive to manipulate 
customer tastes to moderate their price-sensitivity but 
they are unable to do so. We find that advertising 
increases the price-sensitivity of customers, which 
decreases business profit (other things equal). We 
conclude from this evidence that the increase in customer 
price-sensitivity from business advertising is not 
purposeful and that businesses cannot generally 
manipulate consumer tastes. Rather, our evidence 
suggests that businesses advertise despite the fact that 
advertising increases customer price-sensitivity because it 
increases unit sales to increase business profit on net. 

A principal assumption we make for our analysis is that 
the demand functions that businesses face for their 
products/services exhibit constant price-elasticity. We 
don’t have to dogmatically accept or reject this hypothesis. 
The econometric methodology that we propose in the 
current paper to estimate price-cost margins and 
customer price-sensitive has enough structure that, with 
modest modification, we can also design tests of the 
hypothesis of constant elasticity. With constant elasticity 
the relation between business operating-profit (EBITDA) 
and dollar-sales (and vice versa) is linear and otherwise 
not. In future research, if we find consistent and 
predictable non-linearities in the relation between 
operating profit and dollar-sales, then we will be able to 
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determine the nature of the violation of the hypothesis of 
constant price-elasticity.  

Like any economic testing, we have not proven 
assertions but simply complied evidence. Our evidence is 
consistent with the hypothesis that businesses cannot 
manipulate consumer tastes for higher profit. We are 
rather inclined to accept this evidence because our results 
do not arise from an offhand search for empirical 
associations but, rather, they are grounded in theoretic 
modeling that circumscribes our analysis in a way that we 
hope prevents spurious associations.  
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