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When some customers are more profitable to serve than others, one might expect
sdlers to compete more vigoroudy for the more profitable customers. Oneway sdlers might
do thisisto sell goods that are purchased primarily by the mogt profitable cusomersusing a
lower mark-up than on other goods. This dlows the firms to give discounts to more profitable
customers without offering them to less profitable customers.

This paper presentsamodd in which competing multi- product firms facing cusomers
that purchase different quantities of goods, set pricesin thismanner. Thismodd suggestsa
theory of multi-product pricing in which the markup on any particular product isinversely
related to the average profitability of the customer that purchases the good.

Oneinteresting implication of this paper is that loss leader pricing might be viewed asa
way for firmsto compete more vigoroudy for more profitable customers. Such an explanation
offers another characteristic of products that should be used asloss leaders. Thisexplanation
provides potentialy testable implications about the types of goods that can (or ought to) be used
as loss leaders and can explain why grocery stores sdll turkeys as loss leaders at Thank sgiving
and lower the price of eggs at Eagter, but not flowers on Mother's Day, or candy on Vdentines

Day.

| thank Dave Reiffen for firgt introducing me to this topic as well as discussions about
possible explanations. | dso thank Cindy Alexander, Kyle Bagwell, Robert Frank, Robert
Gibbons, Joe Harrington, Robert Mason and Michael Waldman for helpful comments. The
views expressed in this paper do not necessarily reflect the views of the Commission



1. Introduction

Anyone who has purchased aturkey at Thanksgiving probably has noticed that at the
time of year when demand is the greatest, the prices of turkeys are at their lowest. Discussiorns
with anumber of economists over the years about why thisis true have primarily yielded the
explanation that grocery store must be pricing the turkey as a"loss leader.”

"Loss leader pricing isthe practice of setting prices on sdlected products at low levels
that generates less than the usud profit margins... For retailers the objective is to increase store
traffic so they can sall other products at traditiona profit margins... Products that are used as
loss leaders are usualy well known brands and frequently purchased.” Thus the traditional loss
leader story suggest that customer choose the store at which they shop based on the price of
one good, and then purchase that good aong with others, (on which store owners earn their
profit).

This paper offers asomewnhat different explanation for loss leader pricing. Rather than
being priced to attract al shoppers, loss leaders can (or should) be used as away of competing
for higher profit customers (that shop a a particular store)® by offering them discounts that are
not available to less profitable customers. Thus, loss leader pricing can be away of price
discriminating among groups of customers in a competitive setting. This explanation, while
not inconsstent with the traditiona explanations, impliesthat it is neither necessary nor sufficient
for a product to be sold under awell known brand, nor purchased by many customers (as
suggested above). Rather a product could be priced as aloss leader if, in amarket in which
some customers purchase bundles of products that are more profitable than bundles purchased
by others, the product is purchased primarily by customers that purchase more profitable
bundles® The reason isthat, for more profitable customers, sdlers have an incentive to
compete more vigoroudy to keep them from purchasing another seller. | will provide conditions
under which loss leader pricing is an equilibrium way to offer such a discount in competition.

Applying the explanation to turkey pricing, | will suggest that turkeys are effective loss
leaders, not only because dmost every customer purchases aturkey at Thanksgiving, but
because the customers that do purchase turkeys, on average purchase more units of other

1See Busch and Houston (1985) pg. 498

2 |t isnot the absolute quantity of purchase that createsthe incentive for a discount, but rather the relative
difference across customers at astore. Thus, both grocery stores and convenience stores can offer
quantity discounts even though the absolute quantity of low volume users at grocery storesislikely to
exceed the quantity of high volume purchasers at convenience stores.



goods than do customers shopping at the same time that do not buy turkeys, and are thus more
profitable. This explanation differsin avery important and potentialy testable way from the
traditional loss leader story. The logic of the traditiond loss leader story suggests that (if turkeys
are used asloss leaders at Thanksgiving then) we should expect to see candy or flowersto be
priced as loss leaders before Vaenting's Day or Mother's Day. However, we typically do not
see such discounts. My explanation is consistent with this observation because while a
purchaser of aturkey just before Thanksgiving is very likdly to purchase more items than the
average grocery shopper, a purchaser of candy before Vaenting's Day is not.* Therefore, one
should expect to see stores offering a discount in the form of discounted turkey prices at
Thanksgiving, but no discount in the form of discounted candy prices around Vaentines Day.

There are two other papers, Simester (1996) and Nagle and Novak (1988) that
suggest a price discrimination explanation for loss leeder pricing. Each of these papers looks a
competition between two sellers in a market with three types of customers, those that are loya
to (will dways buy from) the first seller regardless of the price he charges, those that are loyd to
(will dways buy from) the second sdller regardiess of the price he charges, and those that will
price shop and purchase from the store whose prices offer them the higher customer surplus.
They then hypothesize that there are some products that are purchased more often by price
shoppers than by loya customers. In such a caseit can be shown that these products will be
priced asloss leaders.

As| explain in the next section, this explandtion is fundamentally different from the
explanation proposed in this paper. For now | smply note that for these explanations to explain
why turkeys are priced asloss leaders at Thanksgiving, but candy is not priced as aloss leader
before Vdentines Day, one must believe that the customers that buy turkeys a Thanksgiving are
primarily customers that choose to shop a the store offering the most surplus, while those that
buy candy before Vdentine s are primarily customers that are loyd to a particular store.

| present severd modelsthat look at the pricing of a"target” good (the turkey in our
opening example) when the demand of other goods (caled side goods) changes. | do thisfor
three reasons. Firgt, it helps explain the use of "seasond” |oss leaders such asturkeys at

31 the margin on each product is roughly the same, more profitable customers will be large volume customers.
* Hosken and Reiffen (2002) report that eggstypically have alower price at Easter than at other times. This

is consistent with the hypothesis that the average person purchasing large number of eggs at Easter islikely
coloring them for their children, and would likely be buying groceriesfor afamily andis therefore alarger

than average customer. Chevalier et al (2003) find empirical evidence that lower prices during peak demand
period is consistent with loss |eader pricing.



Thanksgiving. Second, it isthe prediction that loss leeder pricing will be used when the demand
for other goodsis high and that it won't when such demand is low that distinguishes this theory
from the other theoriesin the literature. That is, my theory predicts that when overal demand
for other goods increases for agroup of customers, the price of goods bought primarily by these
cusomerswill fal. None of the other theories make this prediction. Finaly, and most
importantly it highlights the more generd principle that goplies to the more traditiond or
everyday loss leaders such as digpers and milk, which isthat some goods are priced as loss
leaders (i.e. close to or even below cost) on aregular basis because customers that purchase
them regularly are more profitable than the average customer.

Therefore this theory is not just atheory of loss leader pricing during holidays, rether it is
agenera addition to the theory of pricing based on a correlaion between the tota profitability of
the bundle of goods purchased by consumers and the propensty of them to purchase a particular
good. | usethe "holiday setting” as an explanatory device because the change in price of the
"holiday good" resulting from a change in the volume of demand highlights the theory, and
provides a potential test.

This paper offers another contribution. Recently there has interest in explanations for
why sdller would grant customers quantity discounts® This paper offers one Smple explanation.
When the digtribution of taste across smdl volume purchaser is the same as the ditribution of
taste across large volume users, each firm's demand from large volume users is more adtic, with
respect to quantity? than the demand from small volume customers. This resultsin lower per unit
pricesfor larger volume customers.

2. Literature Review

2.1. LossLeaders

There is agrowing literature sudying the phenomena of loss leader pricing. Hessand
Gerstner (1987) argue that when customers purchase impul se goods (good purchased by a
customer that does not compare the price a other stores), a store may price a shopping good
(agood for which a shopper compares price) below margina cost in order to attract customers
who then purchase impulse goods.

Bagwell and Ramey (1994) provide a coordination explanation for loss leader pricing.

® Seefor example Snyder 1996, Chae and Heidhues (1999) and Chipty and Snyder (1999).
® The elatici ty with respect to customersisidentical in this model



They conjecture that some stores can exploit economies of scae in retaling better than other
gores. Then, if such a store obtains many customers, it can offer lower prices because it
redlizes economies of scale. For thisto hgppen, customers must know which store can teke
advantage of the economies of scale (thus the need to coordinate). Loss leader pricing (or loss
leader pricing dong with dissipative advertisng) can credibly signd which store hasthe
economies of scae and act as a coordination device.

La and Matutes (1991) present amode in which two stores choose how many
products to sell, which products to advertise (if any) and what prices to set for each good.
Customers can choose the number of stores at which to shop and which good(s) to purchase at
each store and can only know the price of aniitem if it is advertised. They show that there exists
an equilibrium in which each store chooses to advertise only one good, which is sold below cost
(the loss leader) and that customers make their "shopping decisions' based on this information
and rationaly formed expectations regarding the unadvertised price(s). In their equilibrium
customers purchase the loss leader at a price below cogt, but al other goods at a price equd to
their reservation value.

Smester considers amarket in which there are two sdllers. Each seller has a et of
customersthat isloya to him. Loyd customers are those that dways buy from the same sdller
regardless of the price, athough the quantity they purchase varies inversdy with price. Thereis
aso agroup of customers called price shoppers that will purchase from which ever sdler's
prices offer the customer the greater surplus. In this market setting Smester showsthat in
genera goods that are priced as loss leaders are those that are purchased primarily by price
shoppers and those for whom demand is most dadtic.

Nagle and Novak (1988) dso hypothesize the existence of price shoppers over whom
stores compete as well as a set of "convenience shoppers' associated with each store.  They
argue that there are certain demographic characteristics such as the number of childrenina
family, income, number of adults that work, etc., that will make a shopper more likely to be
either a price shopper or a convenience shopper. Using grocery store data they then provide
empirica evidence suggesting that items most often purchased by customers with demographic
characterigtics that make them more likely to be price shoppers have lower mark ups than items
that are not.

Perhaps a useful way to digtinguish the modd in this paper from those in Simester
(1996) and Nagle and Novak (1988) isthat in their works, some customers are more



responsive to a price decrease (in terms of switching sdllers) than other customers. That is, a
one dollar price reduction offered to price shoppers generates more additiona customersthan a
one dollar price reduction offered to loya customers (which generates no extra cusomers). In
our mode aone dallar price reduction offered to low volume customers will cause just as many
low volume customers to switch sdllers as will a one dollar price reduction offered to high
volume cusomers. The difference isthat high volume cusomers (dl dse equd) are potentidly
more profitable to a sdller than alow volume customer o sdllers are willing to offer them deeper
discounts to stedl them from the competing sdller.”

There are two other works related to loss leader pricing. Denekere, Marvel, and Peck
(1993) show that a manufacturer might not want its good to be priced as aloss leader because
in amarket with uncertain demand, dl retallers might not choose to stock the good. There
andysis however does not explain why aretailer would chooseto sell aparticular good asa
loss leader.? Walters and McKenzie (1988) empirically study the effects of 1oss leader
marketing on firm profit. They show that firms make the same profit when they use loss leeder
pricing as when they don't and that the use of aloss leader does not sgnificantly increase the
amount of customer traffic.  Aswe will discuss later, our theory is consistent with both of these

findings.

"Aswewill see competition will dissipate all of the additional potential profits.
8 In their model the retailer only sells onetype of good. Thus, the model cannot capture the decision
regarding which good to sell asaloss|eader.



2.2. Quantity Discounts

Recent work explaining why large buyers can command lower pricesfal into three man
categories. First work by Snyder (1996, 1998) suggests that when sdllerstacitly collude, itis
more difficult to prevent afirm from shading price with respect to alarge customer than with
respect to asmal customer. Thus colluding firms would set lower pricesto large customersto
reduce the incentive any one firm would have to lower price to alarge firm. My reults differ
from those of Snyder in that thereis no colluson between competing firms. Rather al prices are
Nash equilibrium prices of a one shot game.

Second work by Horn and Wolinsky (1988) Stole and Zwiebd (1996) Chipty and
Snyder (1999) and Chae and Heidhues (1999a, 1999b) look at bargaining between a
monopolist and different size sdlers. In these modds joint surplus between buyers and the seller
isincreasing but grictly concave in tota output. Each buyer views himsdlf as the margind buyer
and so0 bargains over the margina surplus given that dl other buyers have completed their
bargains. Itisassumed that the sdl and buyer split the (perceived) surplus, (alathe Nash
bargaining solution). The surplus retained by the seller is Interpreted as a payment from the
buyer to the sdler. Because the surplus function is concave, the average surplus per unit of
output is smdler for large buyers than for smdl buyers. Thuswhen the surplusis plit, the sdller
receives alower surplus per unit than he receives from small buyers. Thislower surplusis
interpreted as a quantity discount.

My results differ from these resultsin that because dl cusomersindagtically demand a
fixed number of units, and margina cost is congtant, the joint surplus between afirm and
customersislinear. In addition these results rely in the assumption that buyer and sdller divide
evenly the surplus from atransaction. In my work the divison of surplus is determined
endogenoudy.

A third explanation DeGraba (2003) is that sallers who are risk averse and cannot view
each customer’s vauation for agood but can observe the number of units they demand find
larger cusomersriskier than smdler customers. To mitigate some of the risk associated with
larger customers, sdllers offer them lower prices. In the paper that follows | rely neither on risk

averse slers nor incomplete informetion.

3. TheBasic Model
| now present amode of competition between two competing multiproduct firms and



compute equilibrium prices for their products. | will compare prices of productsin a“normd”
period to thosein atest period. | will define loss leader pricing as a price reduction on agiven
good during the test period®, and look for characteristic of goods that will be priced in this
manner.

Consider two firmsindexed by i T {0, 1} located a opposite ends of a Hotelling line of
length 1. Customers are located uniformly aong the line and have linear travel cost normaized
to 1 per unit traveled. Customers demand two goods, a “target” good (denoted t) and aside
good, (denoted s). These goods are produced at zero marginal cost by the two firms.

On a"normd week" each customer demands one unit of the target good and s, units of
the sdegood. On atest or "holiday week" each customer purchases one unit of t and s, units
of s. Assume s, > s, to capture the notion that customers purchase more in preparation for the
"holiday" than they do during a normal week.

Given this structure | congtruct the following game. Frmsinitidly set the prices of the
two goods, Py and Py smultaneoudy. Customers observe Py and P and purchase from the
firm at which the total cost of purchasing, Py + s,Py islower, wherew T {n, h}. Thefirms
payoffs are their profits.

In proposition 1 | compare the equilibrium prices charged by each firm during a norma
week to the prices charged on a holiday.

Proposition 1. Frms charge alower per unit price during a holiday week than during a norma
week.

Proof: Let z* bethe location of the customer purchasng s, unitsof s (and 1 unit of t) whois
indifferent between purchasing from firm O and firm 1. z* satifies

Po+SWPo+7Z=1-7 + Py +S,Pq. (1)

Thusfirm i's objective function is

1 = (Py + SuPs)(L + (P + SuPsi - Py - S,Ps))/2 2

® More generally, one could calculate the Lerner indices for all equilibrium prices and interpret the products
with the lowest index astheloss leader. Thiswould allow for product with small but positive margins to be
considered loss leaders.



where -i indicatesfirm i's competitor. Thefirst order conditions indicate that

Py +s,Ps = 1. (3)

Snces, > s, firmscharge alower per unit price during holidays weeks than during norma
weeks. QED.

This result establishes the idea that when demand per customer increases, competing
firms have an incentive to lower their per unit pricesin an effort to prevent cusomers a the
margin from purchasing from their competitors. To understand this note that for any given level
of customer demand, the profit maximizing price is set such that amargind decrease in the
prices of asdler's goods results in an increase in profits from sales to additiona customers that
just offsats the decrease in profit due to the reduction in the price/cost margin. When demand
per customer increases, the margina customer becomes more profitable (aslong as he buys
units whaose price is greeter than margina cost) but the cost of the price decrease (the lower
price/cost margins) needed to attract him does not change. Thus, after demand per customer
increases, firmswould grictly prefer to lower their per unit prices, which effectively amounts to
avolume discount. ™

An dternative explanation for amonopolist's use of volume discountsis to discriminate
among different customers who have differing vauation for the margind unit. We usethe
Hotdling modd to rule out this explanation snce al customers demand dl unitsindadtically.
Thus, the use of volume discountsin thismodd is driven entirely by the fact that as customers
demand increases they become more profitable a the margin so sellers have a greeter incentive
to lower price.

In proposition 1 the additiond price competition caused by higher per customer demand
dissipates the entire potentia profit from the increase in demand. Thus, customers have the
same total payment during norma weeks and holiday weeks, even though they purchase more
during the holiday week. The equality of payments across weeks is an artifact of the
assumptions that i) quantity is demanded indagticaly and ii) the increase in demand per
customer occurs uniformly aong the line.

10 Lal and Matutes 1991 make asimilar observation.



The effect of i) can be seen in amode in which the quantity demanded is drictly
decreasing in price. Inthiscaseit can be shown that a cusomer'stotal payment in a holiday
week is greater than his payment in norma weeks. | chose the Hotelling framework
specificdly to avoid this effect. The modd highlights the fact that an increase in demand per
customer resultsin lower prices precisely because firms compete more vigoroudy over the
margind customer, and is independent of the fact that customers buy more at alower price.

To understand the effects of ii) note that if demand per customer increased only for
those customers near the "ends’ of the Hotdling line, then equilibrium prices would be higher,
and a customer's total payment in a holiday week would be grester than his payment in a
norma week. Smilarly, if demand per customer increased only for customersin the "middle"
of the line then equilibrium prices would be lower, and the total payment in a holiday week
would be less than the payment in normal weeks.

Thisreault is particularly noteworthy since in many modeds an increase in demand will
caue anincreasein price. This differenceis due to the fact that in most modes (where
equilibrium price is grester than margina cost) an incresse in demand causes the demand curve
to be more indadtic leading to an incresse in price™ In this model an increase in per customer
demand causes each firm's demand curve with respect to each item's price to be more elagtic
(for reasons discussed above) leading to lower equilibrium per unit prices.*?

While these results indicate that overdl prices will fal when per customer demand
increases, the previous mode with only one type of customer, does not indicate which prices
will fdl. In the next section | introduce more than one type of customer and show that the
digtribution of customer types will uniquely determine which prices decrease as aresult of a per

customer increase in demand.

4. Multiple Customer Types

In the previous section | showed that an increase in demand per customer will leed to
discounted prices. | now show why at Thanksgiving stores would offer this discount by
reducing the price of turkeys as opposed to lowering the price of al goods. Essentidly | will

1 1n models where P = MC (i.e. perfect competition) theincreasein priceis not driven by changesin
demand elasticity but because the market equilibrium simply move up the supply curve.

12 \When a customer buys good A and B in the same shopping trip, an increase in the per customer quantity
demanded of good A, makes the demand for B faced by each firm effectively more price elastic because
lowering the price of B now generates more revenue from the sale of A.

10



argue that on a given holiday week customers that buy a turkey will purchase more side goods
than those that do not buy aturkey. Thus, by offering a discount on turkeys, sdlers can give
discounts to those who buy large quantities while charging smal buyers higher prices.

| expand the model in the previous section asfollows. There are two types of
customers T and S. Type S customers demand ss unitsof s on both norma weeks and holiday
weeks and never buy t. They are digtributed uniformly aong the line and have mass mg, during
anormal week and mg, during aholiday week. Type T customers dways buy one unit of t, Sr,
unitsof s during anorma week and sy, units during a holiday week. Type T'sare uniformly
digtributed dong the line and have mass my, during anorma week and myy, during a holiday
week. Assume Sr, = Ss-1 50 that during anormal week type T's and Ss purchase the same
number of units. Let ¢; be the margina cost of producing the target good and ¢ be the margina
cost of producing the side good.

Proposition 2. If si, = ssthen sdlers offer avolume discount by lowering the price of t.
Further P*, isadecreasing function of sr/Ss and is independent of the mass of type Ss and type

Ts.

Proof:
The objective function of firm i is

Oi = (P - & + Srw(Psi - €))(L/2)(L1 + Pi + SruPsi - Pri = SraPs)Mru +

(SPs - C)(V2)(1 + sPsi - ssPs)Mgy. 4
Thefirg order conditions are
MO0/ TPy ={(1 + Pui + StuPsi - Pii - StwPs) - (Psi - G+ Sru(Psi - C5))} My =0 (5.8
M0:/MPs = {(L + Pei + StwPsi - Pii - SruPs)Stw~ (Pii - G+ Srw(Psi - Cs))Srw} M
+{(1+sPsi - sPs)Ss- (SPs - €St Msw = 0, (5.b)
which reduce to
P*i - ¢ + sru(P*s - C) =1 (6.8)

11



Pra- ) =1 (6

Since sy = Ss- 1, the price/cogt margin during anorma week is 1/ss. During aholiday
week (6.b) impliesthe price cost margin on sisdill 1/ss. sm = Ssin (6.8 impliesP*y; - ¢; =0,
yielding the result that the discount is granted solely by reducing the price of t. The fact that P*; -
Cqi iIsdecreadng in srh/ss obtainsimmediately from subdtituting

(P*s - ¢y = Ussinto (6.8). Thelack of dependence of P*; on my,, and mg, isimmediate from
(6.9). QED.

To understand why the discount is given solely by discounting t, Smply note that (as
proposition 1 suggests) sellers wish to give discounts relative to the norma week’ s prices only
to high volume customers (type T's during a holiday week). Since dl high volume customers

purchase t, the discount can be given to them without being given to the low volume customers.

The fact that P*y; isdecreasing in sri/ss Smply reflects the fact that the greater the
number of unitsof sdemanded by atype T customer (at amark up of 1/ss) the more profitable
heis at the margin. Thus competition causes sellersto offer a degper discount in order to
prevent him from switching sdlers.

The mass of customers purchasing, my, has no affect on the price of the loss leader (or
even if the good should be used as aloss leader) in part because in thismodd an increase in the
number of customers uniformly across the line has no effect on the dadticity of demand. Thisis
because such an increase in the number of customers increases that quantity sold by the same
proportion that it decreases the dope of the demand curve facing the sdller.

The lack of dependence of P*; on my and msis aso due to the fact that all high
volume customers and none of the low volume customers purchase the target good.

Note that in this case the monopoligt's profit during the holiday week is the same as during the
normal week, asfound in Wdters and McKenzie (1988). Thisis because the competition for
the higher volume customers in the form of the loss leader price discount completely disspates
the potentia additiona profits from the higher per customer demand. Of course, in thismodd
the traffic cannot increase since the number of customersisfixed. However, the fact that in such
amodd loss leader pricing is used in equilibrium does highlight the fact thet |oss leader pricing
can be used by each firm to stedl customers from competitors, rather than generate new

12



customers in the market.
| now congder pricing when some high volume and some low volume customers

purchase the target good. As before the total number of those purchasing the good has no
effect on the price, however the proportion of high volume to low volume customers will have
an effect on P*y.

| expand the modd of this section in the following manner. Assume that during a holiday
week there are two types of type T customers, high volume customers and low volume
customers. High volume customers purchase sry, units of the sde good during a holiday week
and low volume customers purchase sri, Where S > S High and low types have mass my,
and my, respectively and each are digtributed uniformly aong theline.

Proposition 3. The price of the loss leader is a decreasing function of the proportion of type T
customers that purchase high volume.

Proof: The objective function for firm i during the holiday week is
Pi= (Pt -+ snn(Ps - C))(U2)(1 + Pei + SunPsi - Py - SrwPs)Mmn +
(Pii - & + Srn(Psi - €9))(L/2)(1 + Pri + SmnPsi - Pri - StwPsi)Mmn +
(SPs - C)(1/2)(1 + sPsi - sPs)Mg, (7)

and arithmetic Smilar to thet of proposition 2 yieds

P*i- =1 (Snn“Mn + Sron’Mm)/Ss . 8)
(SrinMm + StanMh)

Since both the numerator and the denominator of (8) are weighted sums of my and my, P*y; is
afunction of the ratio my/my, and Since Sryn > S, it is decreasing. QED

The intuition behind this result is an extension of the intuition developed in proposition 1.
In equilibrium competition causes sellersto give discounts to large (and therefore more
profitable) buyers, but not to the samdl buyers. Thusthe greater the proportion of type T's that
are low volume customers, the more codlly it is for the sdller to offer volume discounts to the
high volume customers, thus the smdler the discount.
One might ask why astore would offer a volume discount implicitly through a reduction

13



in the price of one good rather than explicitly by announcing a discount schedule that isa
function of the quantity purchased. There are three potentia reasons. First customers that were
willing to make many smdl purchases over time and pay a high price, might find it in their
interest to consolidate purchases to take advantage of the discount, thereby reducing the store's
profits. The second isthat low volume customers could potentialy combine shopping to qudify
for the volume discount. Offering the discount on a good prevents this behavior.

Third, in amarket in which products have different margina costs and different
markups, discounts based on explicit quantity or revenue levels may be asimperfect amethod
of discrimination asloss leader pricing. Sdlerswould like to discount based on the profitability
of each customer’s purchases. 1t would be difficult to establish apricing policy thet is clear to
customersthat is based on profit margins since customers cannot observe margind cost. A plan
that gves a discount based on total vaue of the grocery bill will be an imperfect gpproximeation
of profit if some customers buy large baskets of goods with smal profit margins, while others
purchase smaller baskets of goods with higher mark-ups. Thus, it isnot clear that an expliat
quantity discount based on revenue would necessarily better target profitable customersthan a

well chosen loss leader.

5. Most frequently purchased product.

As dated earlier apopular belief isthat aloss leader should be a product that most
people purchase. | now present amodd that shows that being the most frequently purchased
product by itsdlf is not enough to cause a product to be priced as aloss leader.

Again congder two firmslocated a opposite ends of aHotelling line. Thereare 3
goods that customers can buy, T, s;, and s,. The margina costs of producing these goods are
i, Cs1 and Ce. There are three types of customers each of which is distributed uniformly aong
theline. Thefirg type buysone unit of T and one unit of s;. The second type buys one unit of
T and one unit of s,. Thethird type buys one unit of T, one unit of s; and one unit of s,.

As before firms set the prices of each good non-cooperatively.  Proposition 4 shows
that even though al customers purchase aunit of T, it isnot priced as aloss leader.

Proposition 4. Inthismarket T is the only good with a positive mark-up.
Proof: Each firm faces a profit function of :

Pi= (Pu-c+ (Psi-Ca))(U2)(1+Pri+ Pei - Py - Poy) +

14



(Pii - €+ (Psi - C2))(V2)(1 + Py + Pg. - Py - Poi) +
(Psi - &+ (Psyi - C1) + (Ps2i - C2))(1/2)(1 + Py + Psyi + Psoi - Py - Psii - P2i) . (9)

The first order conditions are
PPy =- (Pi - &+ (Ps1i - Cs1)) + (1 + Pei + Psyi - Py - Peyi) -
(Pi - &+ (Psi - Co)) + (1 + Pii + Py - Py - Pgi) -
(Pti - &+ (Psii - Ca1) + (Pei - C)) + (1 + Pei + P + Po.i - Pii - Py - Pgi) =0

IPi/Psii =- (Psi - € + (Psii - 1)) + (1 + Pei + Paai - Pyi - Peyi) -
(Pt - &+ (Psii - Ca1) + (Pai - C)) + (1 + Pei + Py + Pg.i - Pri - Py - Poi) =0

IPi/Pgi =- (Psi - ¢+ (Poi - C2)) + (1 + Pei + Pgi - Py - Pei) -
(Pii - € + (Psi - Cs1) + (Psai - C)) + (1 + Py + Payi + P2 - Py - Pegi - P2) =0

which reduce to

Pi-ci =1 (11.a)
P*ai-Cca=0 (11.b)
P*gi - Co =0. (1Lb)

QED

The easest way to understand thisresult isto recdl that in equilibrium when a customer
typeis uniformly distributed aong the line, and travel cost equals 1, each customer of that type
will pay atotal mark up above margina cost of 1 to afirm regardless of how many units that
customer type will purchases. The only way this can be satisfied for al three groupsisfor T to
be marked up 1 over margina cost and for s; and s, to be priced a margina cost.

The important point of this exampleisthat the good purchased by the most customers
(and the good that sells the mogt units) is T, and in competition it has the highest mark up of al
goods sold. Thusthis result cals into question the popular notion that agood is priced as aloss
leader if it is purchased by the most people.

6. Conclusion
It iswiddy believed that a good loss leader is a product that isawell known brand or a
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product that iswidely purchased. The argument is that lowering the price on such items will
attract customers into the store who will then purchase other items at the regular price. | have
shown that this reasoning by itsdf may not be complete. This paper presents amodel
suggesting that an important consideration for choosing a product as a"loss leader” isthat it be
purchased primarily by high profit producing customers™® To the extent that more profitable
customers purchase alarger basket of goods (in dollar terms) | argue that correlation with the
Sze of customer purchases, should be an important characterigtic that determines if agood
should be priced as aloss leader.

A more generd implication of thiswork is that the intuition developed should not be
limited to products used asloss leaders. Rather every product should be priced taking into
account not only the fact that this price affects the quantity of the product sold, but also the fact
that & the margin it will affect the make up of customers that enter the store and therefore the
quantity of other unitsthat will be purchased aswell. Thus, in generd goods that are bought
primarily by high praofit (or large volume) customers should have lower mark ups (dl dse equa)
than goods primarily bought by low profit customers. . All dse equd the larger the basket of
goods in which agood is purchased, the lower should be the mark up onit.

This paper suggest (at least) oneinteresting line of empirica research. The intuition
behind the results could be generaized to suggest that if large volume purchasers
systematicaly buy a set of goods that small volume purchasers do not, then we should expect
the markup on these items to be less than the average markup through out the store. So for
example if milk, bread and eggs, are purchased mostly by those shopping for families with
large grocery orders, and less so by single people with smdl orders, this theory predicts these
items would have smdler than average margins. Thus atestable implication of thistheory (to
digtinguish it from the notion that a product smply need be purchased by most customers or
be apopular brand) isthat on average, the baskets of goods that contain the loss leader is
larger than baskets of goods thet do not contain the loss leader.

13 Note that in the model of the previous section, since all side goods had the same price cost margin high
revenue producing customersis synonymous with high volume customers.
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