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With sales and profits de-
pendent upon the pric-
es retailers set for their 
products, a too generous 

discount or a too lengthy sales promo-
tion can destroy a business. As a result, 
retailers are constantly searching for bet-
ter pricing strategies. 

A report in the Journal of Marketing 
Research by Dipak Jain (Dean, Kellogg 
School of Management) and Romana 
Khan (a graduate of the Kellogg School, 
who currently serves as Assistant Pro-
fessor of Marketing at the McCombs 
School of Business, University of Tex-
as) methodically describes how varying 
prices can improve profitability by tak-
ing advantage of differences in demand 
for different package sizes from one store 
to another. 

“We thought, ‘How can price be used 

to segment different customers so that 
they’ll see value they like and be will-
ing to pay the price?’” said Jain, who also 
serves as Professor of Marketing and the 
Sandy and Morton Goldman Profes-
sor of Entrepreneurial Studies. “So we 
looked at optimal schemes and combina-
tions.” 

A seller who charges different prices for 
the same good is said to engage in price 
discrimination. Price discrimination fo-
cuses not on differences based on race, 
gender, or religion, but on differences in 
customers’ preferences for products or 
services. Sellers attempt to increase prof-
its by matching prices of products to cus-
tomers’ willingness to pay. 

In a nondiscriminating market—one 
with just one price for a product—some 
customers would be willing to pay even 
more, and others would buy the product 
only if it were a bit cheaper. 

In both cases, money that could be 
spent by customers is not spent. By rec-
ognizing different 
demands and sensi-
tivities among con-
sumers and adjusting 
prices accordingly, 
price discrimination 
segments the mar-
ket, providing more 
attractive options to 
more customers and 
making them more 
likely to buy. 

In the 1920s and 
1930s, English econo-
mist Arthur Pigou outlined three degrees 
of price discrimination. In the purest 
type, first-degree discrimination, the 
price varies with every sale as the vendor 
tries to squeeze as much as possible from 
each customer. This occurs when buyers 
and sellers haggle over the prices of man-

goes and rugs in a bustling outdoor mar-
ket. While common in some cultures, 
first-degree discrimination is relatively 
rare in advanced economies because the 
seller must work relentlessly with every 
customer to reap the maximum each is 
willing to pay. Khan and Jain focused on 
the patterns and impact of second- and 
third-degree price discrimination, which 
are far more common in most econo-
mies. 

In second-degree discrimination, the 
price of a good depends on its quan-
tity. The restaurateur loading her truck 
with 30-gallon jugs of mayonnaise can 
pay a fraction per ounce compared to 
the bachelor buying a few ounces for yet 
another solitary dinner of tuna salad. 
While some of this difference in retail 
price is dictated by the wholesale cost 
retailers pay for volume products, dis-
crimination is an explicit strategy to alter 
retail price beyond what is needed sim-
ply to recoup differences in wholesale 
cost. This nonlinear pricing strategy, the 
“bulk discount” in which twice as much 

stuff does not cost twice as much money, 
segments the market by allowing more 
customers to find appealing size-price 
combinations. 

“The real application of this is Wal-
Mart,” said Jain. “Why have they been 

Researchers at Northwestern Univer-
sity’s Kellogg School of Management 
have created mathematical models 
to study how different types of price 
discrimination (particularly those 
involving product size and store loca-
tion) influence sales. This informa-
tion can, in turn, be used to maxi-
mize profitability. The research was 
conducted by Dipak Jain and Roma-
na J. Khan. The writer is Dr. Brad 
Wible, a Science and Technology 
Policy Fellow in Washington, D.C., 
sponsored by the American Associa-
tion for the Advancement of Science. 
This article has been reprinted with 
permission from Kellogg Insight © 
Kellogg School of Management,  
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Discriminating Prices for the 
Discriminating Consumer

In second-degree discrimination, the 
price of a good depends on its quantity. 
The restaurateur loading her truck with 
30-gallon jugs of mayonnaise can pay 
a fraction per ounce compared to the 
bachelor buying a few ounces for yet 
another solitary dinner of tuna salad. 
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so successful? They offer quantity-based 
segmentation, not quality segmenta-
tion. They offer brand-name value, but 
you have to buy a larger size than you 
would buy at a supermarket.” 

Third-degree price discrimination, or 
micromarketing, exploits differences in 
demand from one community to the 
next by varying prices from store to 
store. Anyone who has saved a few cents 
by buying toothpaste and batteries at the 
K-Mart across town rather than the K-
Mart down the block has experienced 
the third degree of price discrimination. 

“With store-based pricing, there’s a sense 
of arbitrage. You cannot prevent that,” 
said Jain, acknowledging the inherent 
imbalance between markets that is ex-
ploited in third-degree discrimination. 
“[Text]books, for example, may cost less 
in India than they do in the U.S. be-
cause Indians aren’t willing to pay $100 
for a [text]book.” 

While second- and third-degree price 
discrimination have been recognized and 
practiced for decades, there is sparse em-
pirical evidence of their relative impact 
on demand and profit. Khan and Jain 
created mathematical models to study 
how several factors, including product 
size and store location, influenced sales. 
They then were able to predict how sec-
ond- and third-degree price discrimina-
tion, separately and together, could im-
pact profits. 

Khan and Jain scoured 12 month’s 
worth of data from Dominick’s Finer 
Foods, a popular Chicago-area gro-
cery chain. They focused on each store’s 
weekly sales, prices, and profits for four 
brands of nonprescription painkillers: 
Tylenol (acetaminophen), Advil (ibu-
profen), Bayer (aspirin), and Dominick’s 
house brand. The market for over-the-
counter painkillers holds great prom-
ise for retail grocers, with annual sales 
growing to almost $3 billion in 2004 as 
more drugs are granted nonprescription 
status. 

Each painkiller came in three package 
sizes: 25, 50, and 100 tablets. So few 

people bought the Dominick’s brand 25-
tablet package, however, that Khan and 
Jain focused on the 11 other products, 
which accounted for 62 percent of non-
prescription painkillers sold. 

The variations in package size and cor-
responding price revealed Dominick’s 
second-degree price discrimination 
strategy, with price per tablet decreas-
ing dramatically as packages got larger. 
For example, the total price of four �5-
tablet packages of Bayer was over twice 
as much as a single package of 100 tab-
lets. 

In addition to information about prod-
uct size and price, which allowed study 

of second-degree price discrimination, 
Khan and Jain also studied stores’ loca-
tions and the types of customers they 
served. Such information is key to un-
derstanding third-degree price discrimi-
nation. They analyzed features like the 
distance from each store to various com-
petitors, such as Chicago-area rival Jew-
el-Osco. 

To understand the typical clientele at 
each store, they studied features of the 
neighborhood, such as the percentage of 
people over age 60, the percentage of ra-

cial minorities, the number of people in 
an average household, and the percent-
age of homes valued at over $150,000. 

As expected, when prices increased, de-
mand generally waned. Closer analyses, 
however, revealed variations in this re-
lationship depending on store location. 
For example, increased prices reduced 
demand more in neighborhoods with 
many older people and large households 
than it did in affluent areas, where con-
sumers were more likely to buy regard-
less of price. Such findings suggest that 
third-degree price discrimination, vary-
ing prices from one neighborhood to 
another based on socioeconomic factors, 
should prove profitable. 

In general, consumers preferred smaller 
packages to larger, but again store loca-
tion influenced this preference. For ex-
ample, shoppers in neighborhoods with 
more large households had a stronger 
preference for large sizes, while con-
sumers in largely minority communities 
preferred smaller sizes, possibly reflect-
ing strained budgets. 

Such findings suggest pricing strate-
gies that consider both package size and 
store location, second- and third-degree 
discrimination, should prove successful. 

Figure 1
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Some patterns of consumer 
preference could not be traced 
back to measured factors such 
as product size and store loca-
tion, so they must have reflected 
the influence of some unknown 
features. For example, Jain spec-
ulated, “Some customers might 
not have space in their house to 
store that much, so they won’t 
buy that much.” 

Overall, though, the need for 
retailers to provide products 
that are attractive to the com-
plex tastes and motivations of 
consumers highlights yet anoth-
er reason to offer several varia-
tions of a product through price 
discrimination. As Jain said, 
“Let the customer decide what 
is best for him or her.” 

Armed with this evidence of 
relationships between product 
sizes, store locations, and con-
sumer demand, Khan and Jain 
were able to calculate the spe-
cific influences of second- and 
third-degree price discrimi-
nation on profits (see Figure 
1). They estimated that Dom-
inick’s weekly store profits 
would bottom out at $67,000, 
down from $75,000, if the 
company switched from its ex-
isting pricing strategy to one 
that ignored discrimination al-
together, keeping the price per 
pill the same across all package 
sizes and all stores. 

In contrast, combining second- and 
third-degree price discrimination 
could increase profits by roughly 35 
percent, topping off at $9�,000 per 
week. But second-degree discrimina-
tion alone could improve upon the 
nondiscriminating strategy by nearly 
30 percent, lifting profits to $86,000, 
while third-degree discrimination 

alone could raise profits by only 
around 10 percent, to $73,000. 

This work clearly shows that while a 
combination of second- and third-de-
gree discrimination is optimal, the 
benefit of offering only quantity dis-
counts is far greater than that of store-
to-store pricing alone. In addition to 
having a greater impact on profit, sec-

ond-degree discrimination is 
much easier to implement. 
Central managers can save 
time and effort by focusing on 
a single set of prices to be ap-
plied across all stores, rather 
than tweaking prices from 
one neighborhood to the next. 

“Many people will say, ‘This 
doesn’t surprise me,’” acknowl-
edged Jain. “But the real beauty 
of the paper is that it’s a meth-
odological demonstration of 
why this works and how it can 
be done. It’s no longer hearsay 
or intuition.” 

Encouraged by these findings, 
Jain described plans to expand 
upon and apply this research. 
“I’m now looking at how price 
promotions can be a way to 
prevent cannibalization,” he 
said. “Suppose you offer prod-
uct X, then launch product Y. 
If some of your customers who 
bought X switch to Y, you’ve 
cannibalized your own X.” 

“For example,” continued 
Jain, “a single company owns 
Gap, Old Navy, and Banana 
Republic. Let’s devise a price 
mechanism such that a Gap 
customer might buy from Ba-
nana Republic, but won’t go to 
Old Navy thinking he or she 
can get the premium value at 
a cheaper price. You want cus-
tomers to trade up, not down.” 

In the vibrant world of retail sales, where 
striking the right balance between such 
“traders up” and “traders down” can 
mean the difference between bonuses 
and bankruptcy, this work by Khan and 
Jain adds some much needed rigor to our 
understanding of some traditional pric-
ing practices.

“Let’s devise a price mechanism such 
that a Gap customer might buy from 
Banana Republic, but won’t go to Old 
Navy thinking he or she can get the 
premium value at a cheaper price.” 

– Dipak Jain




