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Thesis Abstract

This thesis consists of three chapters that analyze theoretically the role of income in-
equality in consumer markets. Each chapter introduces distributional considerations
into an economic model where previously inequality did not play a major role.

Chapter one uses a consumer search model to show under what conditions the distri-
bution of income within a community is related to the type of firms that exist within
that community, impacting the level of prices. We show that if time and money costs of
search are high enough, only the middle class have incentiveto search and therefore are
the most aggressive shoppers. Using a supply side model, we argue that firms located
in more informed communities are more likely to enter the market as large low-priced
retailers. Connecting these two results, the model shows under what conditions the size
of the middle class can have a negative relationship with thelevel of prices.

Chapter two demonstrates how firm pricing strategy and determinants of household lo-
cation can interact to determine city structure. In this city, consumers and firms live on
a continuous line interval. The model consists of two types of firms; many high-cost
perfectly competitive firms located in the Central BusinessDistrict, and one large low-
cost "Superstore", choosing its price strategically. We show how the shopping habits of
the consumer population, as determined by the relative price of the Superstore and the
Corner Stores, can contribute to the various income segregation outcomes described in
previous literature. In addition we consider the impact of city population structure on
the pricing decision of a monopolist facing a competitive fringe.

Chapter three uses a simple model of banking services to consider how deposit-taking
banks price for their services and choose the type of depositcustomers that they target.
This chapter goes beyond previous theoretical work on consumer banking, identifying
the role of household income in the access to deposit services. We show that a higher
rate of return on investments available to banks lowers financial exclusion, increasing
the profitability of low-income consumers for deposit-taking institutions. This suggests
that the possibility of financial exclusion increases in periods of recession. The chapter
demonstrates how an increase in income dispersion can lead to a greater proportion of
consumers excluded from mainstream banking.
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PREFACE

The impact of income distribution on market outcomes has been a focus of economic

research since the middle of the 20th century. Alonso (1964)considers the role of in-

come distribution in outcomes in the real estate market. Alonso’s study spurred an

array of theoretical and empirical papers that look to explain the various agglomeration

outcomes we observe in cities around the world. Similarly, in a seminal paper on the

economics of information, Stigler (1961), proposes that consumers can have access to

different levels of information, leading to price dispersion. This observation by Stigler

inspired a whole field of literature focused on understanding the role of information in

economics, and how uninformed consumers might struggle to compete in product mar-

kets. This thesis builds on this important tradition by connecting decision making by a

consumer population heterogenous in income with the strategy of firms facing a diverse

customer base. In addition, this thesis goes beyond previous work by more directly

considering the impact of changes in the aggregate income distribution on outcomes in

retail, real estate and financial services markets.

Each chapter connects different strands of economics when considering the role of

income distribution in consumer markets. The first chapter brings together consumer

search models inspired by Stigler (1961) with work on time allocation first developed in

Becker (1965). The second chapter combines existing work inregional economics with

the industrial organization literature. And the third chapter introduces both positive and
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normative considerations in income distributions into a model for financial services.

In the first chapter, we develop a model for a retail good when information is costly

and consumers are heterogenous in income. Using some stylized assumptions about

market structure, the model demonstrates two related results. First, that when there

exists time and money costs of search, the middle class are the most aggressive shoppers.

And second, that search intensity in a particular market determines the type of firms

that choose to compete in that market. By connecting these two results, this model

shows that a higher proportion of middle-income householdsleads to more competitive

firms operating in the market, leading to lower prices. In this setup, the distribution of

income can have a direct impact on the level of prices. Frankel and Gould (2001) have

shown empirically that there exists a significant negative relationship between the size

of the middle class and consumer prices. But their findings donot explain why such a

relationship exists. This model looks to better understandthe mechanisms that might

lead to the middle class driving down prices. There is no consensus in the economic

literature on whether or not the poor pay higher prices. Thischapter demonstrate why it

might just be the case that the middle class pay less.

Chapter two builds on the results in the first chapter by viewing the issue from a spa-

tial perspective, rather than due to information asymmetries. This chapter considers how

the pricing decision of firms interact with household location and shopping decisions,

to determine city structure. The analysis adds to the literature on regional economics by

considering shopping as a factor in a household’s choice of location. How individuals

choose where to live is a complicated question - driven by a variety of factors, some

of which are rational and economic, while others are more personal. The rational set

of incentives might include availability of quality education, access to job centers or to
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local amenities, as well as availability of public servicesand the neighborhood crime

rate. Some of these factors can be interpreted as consequences of segregation, like the

crime rate at a city center. While others can been used to explain segregation. This

chapter contributes to the above discussion on the determinants of city structure in two

ways. First the model looks to endogenize a cause of household location that goes be-

yond commuting costs by including access to affordable shopping in the consumers’

decision process. And second, by allowing the large discount store to behave strategi-

cally, the analysis takes into account the firm’s side of the problem. This more general

framework helps better identify the cause and effect of citystructure in relation to in-

come. The results of the model show that a fully integrated city with the existence of

a large discount store leads to the lowest costs of living forall consumers. The chapter

also demonstrates that higher income consumers are better able to take advantage of

the lower price offered by the discount store. The entry of a discount store in a city

with spatial constraints leaves high-income consumers relatively better off compared to

low-income households.

The third chapter introduces an income distribution into a model for financial ser-

vices. To our knowledge this is the first instance of an economic model of retail banking

services that takes into account the income distribution ofthe consumer population.

Recent studies in the U.S. and U.K. have found that access to mainstream banking ser-

vices, such as deposit accounts, is limited for a significantportion of the population.

As these types of services play a greater role in the participation of consumers in the

overall economy, it is becoming increasingly costly for those households that are left out

of the financial services sector. Using an income distribution within a model for bank-

ing services helps focus specifically on what type of consumers are excluded from this
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market. The model in this chapter looks to identify how mainstream banks charge for

deposit accounts and the customers they target. The chapteralso looks at what happens

to the consumers that are left out of the mainstream banking sector, and the costs they

face when they are forced to turn to Alternative Financial Services. The results of the

model show that exclusion from mainstream banking decreases with the rate of return

that banks earn on deposits. This would suggest that exclusion increases during times

of recession. This model does not consider specifically whatdrives the rate of return

available to banks. The recent financial crisis has clearly demonstrated that high rates

of return can be due to banks taking on a greater risk profile, exposing customer de-

posits to greater financial risk. This chapter demonstratesthat it is important to consider

both access as well as safeguarding deposits, in choosing tolimit the returns available

to banks.
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CHAPTER 1

THE EFFECT OF I NCOME I NEQUALITY ON PRICE

DISPERSION

Abstract

This chapter uses a consumer model with search to show under what conditions the
distribution of income within a community is related to the types of firms that exist
within that community, impacting the level of prices. Usinga consumer model, we
show that if time and money costs of search are high enough, only the middle class
have the right cost and benefit balance and therefore, are themost aggressive shoppers.
Using a supply side model, we argue that firms located in more informed communities
are more likely to enter the market as large low-priced retailers. By connecting these
two results, the model shows under what conditions the size of the middle class can
have a negative relationship with the level of prices in a local market.

1.1 Introduction

Equal opportunity is one of the foundations of democratic economies. All individuals,

no matter their race, gender, or economic background, are meant to be afforded the same

opportunity to succeed. In general this promise is thought of in the context of access to

education and the labor market. Also important is access to consumer markets. In this

chapter we construct a theoretical model that describes whylow-income families might

have a hard time competing in consumer markets. Given certain assumptions about

market structure, we are able to demonstrate two important and connected results. First
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we show that when there exists a time and money cost of searching for the lowest price,

the middle class have the optimum balance of cost and benefit of search, and therefore

search the most intensely. Second, we connect consumer search intensity in a particular

market with the types of firms that choose to compete in that market. By connecting

these two results, we show that a higher proportion of middle-income households leads

to more competitive firms operating in that market, leading to lower prices. The main

implication of our results is that separate is not necessarily equal, income segregation

can result in less competition in the segregated market, leading to higher prices for low-

income families.

Whether or not the poor face higher prices in consumer markets has been the subject

of extensive debate. There have been various studies done atall levels and in many

countries with inconsistent results. These studies soughtto connect level of income

with prices paid for consumer products such as food, transportation, housing and big

ticket items. Though there are certain instances where the data supports the idea of

the poor paying more, there are also examples of markets where there is no evidence

of price dispersion due to income. An empirical paper by Frankel and Gould (2001)

offers an alternative explanation for the instances where higher prices are observed for

the poor. Using a search cost function U-shaped in income, they argue that the middle

class search the most intensely for the lowest price, and therefore their presence in a

given market leads to lower prices.

In this paper we construct a theoretical framework to explain the relationship be-

tween the size of the middle class and market prices. First weconsider some of the

relevant research that has gone into studying the idea of thepoor paying more. Next we

begin constructing our model by setting up the consumer’s problem within a model that
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incorporates time usage and search behavior. Consumers have the option to pay a time

and monetary cost to obtain the lowest price, or randomly choose a store in the market.

By comparing the utility of consumption obtained from searching versus not searching

across consumers with varying levels of income, we look to determine whether or not

the middle class have the highest incentive to search.

Then we consider the idea of price dispersion from the point of the view of the firm.

There have been a number of theoretical papers that try to explain the presence of price

dispersion in consumer products. We use a version of a model originally developed by

Salop and Stiglitz (1977), where price dispersion is a result of varying levels of informed

consumers in a market. We show that when the proportion of theuninformed consumer

population increases, smaller, higher priced firms enter the market, leading to higher

average price.

Finally, we combine these two results to show that as the sizeof the middle class

in a market increases, the portion of the perfectly informedconsumers increases, and

therefore prices decrease. Our results match previous findings in theoretical and empir-

ical search models where even small amounts of search costs can lead to an outcome

where no consumers search and all firms charge the maximum price (see for example

Diamond (1971) and Baye et al. (2006)). We extend this resultto show that as search

costs become small enough relative to the extent of price dispersion only a portion of

consumers search, and this portion consists of the middle class. We show that as long

as search costs exist the very rich and very poor never search, therefore they depend on

the middle class to keep markets competitive.

In our model there are some key assumptions about the time andmoney cost of

search, as well as market structure, that lead to the resultsdescribed above. Future
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research would need to consider characteristics of specificmarkets and households to

determine if the assumptions we have made are consistent with empirical data. If it can

be shown that the poor do not search as intensely as the middleclass because of time and

cost constraints, then policy should be directed at alleviating these costs and allowing

more information to flow to the lower income households. On the other hand, if the

problem is shown to be behavioral, that the poor choose not tosearch for the lowest

price because of a lack of motivation or desire, then the problem becomes much more

complicated, and would require a deeper understanding of how the poor interact in the

economy.

Now we will motivate the assumptions of our theoretical model by discussing the

relevant literature.

1.2 Empirical Background

When the clamor that "The Poor Pay More", Caplovitz (1963), was first heard in the

U.S. in the midst of the racial riots in the 1960s it was greeted as one of paranoia. As

economists began to study the issue it became clear that there was more to the assertion

than first expected. What also became clear was that this question was a complicated

one and would not be answered easily. In this section we survey research focused on

determining if the poor do in fact pay more. As we would expect, the issue is one of

both supply and demand. The makeup of a consumer population and the amount of

information available to consumers determines the characteristics of consumer demand.

What types of firms enter a market and the cost structure of these firms determine the

price strategy of firms in a given market. These two forces working together can help

explain the disparity in prices that triggered the originaluproar. What started as a racial
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and sociological discussion has evolved into a more analytical and economic question.

There are several quantifiable parameters that are generally discussed when trying to

determine why the poor face higher prices. First, there is the issue of the lack of avail-

ability of large discount stores in predominantly poor neighborhoods, or what is called

the "store effect", Kunreuther (1973). It is proposed that prices at smaller groceries are

higher than large supermarkets and discount stores. These larger stores are said to have

lower per unit fixed costs and have higher purchasing power due to their ability to buy in

bulk. Fixed costs are said to be even higher for stores in poorurban neighborhoods due

to higher crime rates, which tend to push up insurance and maintenance costs. Next, it

is proposed that goods sold in larger packages have lower perunit costs than the same

goods in smaller sized packages, or what is called the "size effect". Smaller groceries,

due to lack of shelf space, do not provide larger sized packages, adding to the higher

per unit costs of shopping at these stores relative to supermarkets. A sub theory of the

size effect is that lower income families have limited liquidity and limited storage space,

especially freezer and refrigerator space, not allowing them to purchase bulk items [See

Attanasio and Frayne (2006), and Rao (2000)]. Finally, it isargued that low-income

families find it too expensive to search for and access the lowest priced firms, Clifton

(2004). In general, low-income families are less likely to own a car or have access to the

internet, forcing them to rely on public transportation to perform comparative shopping,

which can be prohibitively time consuming and expensive.

The book by Caplovitz (1963) was one of the first attempts at linking income level

to prices in a specific retail market. He found that the poor paid significantly more for

major durables such as televisions and washing machines than the average consumer.

In 1971, a study into food prices in New York City found no relation between food
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prices and neighborhood income level, Alcaly and Klevorick(1971). In 1974 an exten-

sive study of consumer markets in the U.K. concluded that in general the poor seemed

to face higher prices, and by all accounts never faced lower prices than other income

classes, Piachaud (1974). Alcaly and Klevorick and Piachaud admit that their findings

have weaknesses, mainly due to lack of detailed data. Fortunately it seems the informa-

tion available for analysis has improved since Piachaud conducted his study. Through

the advent of scanner data, computerized operations and theinitiation of government

sponsored surveys, researchers have access to better analytical tools. Nonetheless, the

lack of consensus on the issue remains.

In 1991, New York’s Consumer Affairs Department investigated grocery store price-

fixing in several neighborhoods. Their survey of sixty stores and 140 interviews through-

out New York found that the poor paid more for groceries in urban areas while receiving

lower quality service, Freedman (1991). Further regional studies in Pittsburgh, Austin,

and Minneapolis found that there was significant evidence that the poor paid higher re-

tail food prices than the average consumer [See Dalton et al.(2003), Clifton (2004), and

Chung and Myers (1999)]. Similarly a 2007 survey of the U.K. found that, in general,

low-income families faced higher prices in financial services, utilities, telecommunica-

tions and durable goods purchases, Kober and Sterlitz (2007). These tests arrived at

their conclusions from different perspectives. Some attributed the discrepancy in prices

to the lack of supermarkets in poor neighborhoods, or the store effect. While others

cited inability to buy in bulk due to either limited budgets or lack of choice. Another

group found that poor households paid more because of higherabsolute prices in stores

located in low-income areas.

On the other hand, a 1991 study of ten regions using data on 322retail supermarkets
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found no statistically significant evidence that consumersin low-income neighborhoods

paid higher food prices than consumers in high-income areas, MacDonald and Nelson

(1991). In 2000, a study using unpublished CPI data on pricespaid by consumers across

the United States found no evidence of higher prices faced bythe poor, and in fact found

that in some cases the poor faced prices up to 6% lower than the average, Hayes (2000).

There are also contradictory findings in developing economies. A study of two rural

towns in India found the poor paid significantly higher prices for food products, due

mainly to lack of storage space and access to credit, Rao (2000). A similar study of 122

medium sized towns in Colombia found that prices decreased with bulk purchases, lead-

ing to lower income families paying higher prices due to lackof capital, Attanasio and

Frayne (2006). Both of these studies found some level of coping amongst poor families

through communal purchases, though limited to very specificconsumer goods. A study

of 256 households in rural Rwanda, using detailed consumption data collected over the

course of 2 years in the early 1980s, found a significant negative relationship between

the standard of living of a household and the price index faced by the household, Muller

(2002). In contrast, a study of consumer prices in Brazil found little evidence of a rela-

tionship between income and prices faced. In fact the study found some evidence of a

positive relationship between household income and food prices, Musgrove and Galindo

(1988).

There have also been studies performed to determine if it is true that the poor do

not have access to discount firms. An extensive study into theshopping habits of con-

sumers in the U.K. found that an increasing number of large retailers are moving from

town centers to out-of-town locations, Piachaud and Webb (1996). Through a survey

of consumer shopping habits, the study finds that low-incomefamilies with limited mo-
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bility are left with no choice other than to shop at high-priced local stores. In another

study, the concept of "Food Deserts" in the UK, or lack of access to cheap and healthy

food for low-income families, has been shown to be an increasingly common issue in

cities across the country, Wrigley (2002). In the U.S., research in the late 1990s found

that the number of supermarkets has dropped by 22% from 1966 to 1993, mainly due

to a major consolidation in the industry1. The study found that supermarkets and food

retailers are not as prevalent in low-income neighborhoods2, low-income areas in nine-

teen U.S. cities had 30% fewer stores per capita compared to higher income areas. A

regional study of Allegheny County, which contains the cityof Pittsburgh, found similar

results, Dalton et al. (2003). The study found that large supermarkets were on average

a lot more accessible in middle to high-income suburban areas of the region. A Min-

neapolis study found that there was a significant positive relationship between income

level and the number of supermarkets in a neighborhood, Chung and Myers (1999). The

city of New York conducted a city wide study into the locationof supermarkets. The

study found that there was a significant shortage of supermarkets in the City. Lack of

access to cheap and healthy food was found to be especially stark in low-income and

minority neighborhoods, Gonzalez (2008).

If we accept that supermarkets are less likely to be located in poor areas, then it is

important to determine if it is possible for poor families tocommute to other neigh-

borhoods to do their shopping. There are two conflicting factors affecting low-income

families’ ability to shop around and look beyond their own neighborhood stores. On

the one hand, the poor are said to have a lower cost of time, which means it is more

1Economic Research Service, U.S. Department of Agriculture.
2Definition of what is considered a low-income neighborhood varies by research, but in general de-

pends on data taken from the U.S. Census, and ranges from 20% to 30% of a neighborhood’s population
falling below the U.S. poverty line.
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economic for them to comparison shop than wealthier consumers. At the same time,

the poor on average tend to rely more heavily on public transportation, making it a lot

harder for them to commute to the areas where lower prices might exist. Studies into

the commuting habits of low-income families have found thatmost do not have direct

access to their own cars, but are able to compensate through alternative methods of

transportation, Dalton et al. (2003). A similar study in Austin, Texas, found that poor

consumers are not necessarily confined to shopping within their own neighborhoods,

and through the use of alternative methods of transportation are able to gain access to

discount stores and supermarkets, Clifton (2004). But thisaccess comes with a signif-

icant cost in time and money spent on transportation, which is not always economical.

As a result, consumers rely heavily on local stores for theirshopping needs.

Frankel and Gould (2001) attempt to overcome these conflicting findings by ap-

proaching the question from a new perspective. Using data onover 180 U.S. cities,

they attempt to link the income distribution of a city with retail prices within that city.

Assuming that search costs are U-shaped in income, that is, the rich have a high cost

of time and the poor do not have the means, they argue that the presence of middle

class consumers in a market leads to lower prices. They construct a basket of consumer

goods in determining prices, including food, transportation, healthcare and other day-

to-day products. After controlling for exogenous variables such as crime rate and real

estate prices, they find a significant relationship between the size of the middle class

and consumer prices. The study finds that with a transition of1% from the middle-

income group to the low-income group in the population, prices increased by about

0.7%, this effect increased to 1.1% when estimating using Instrumental Variables. The

impact on prices was found to be slightly less, but still verysignificant, with transitions
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to the upper income groups. Either way these results would suggest that changes in the

middle-income group have a significant impact on retail prices.

These finding have been supported by more recent empirical research. Blisard and

Stewart (2008) use household expenditure data to measure who pays more for food.

They find support for Frankel and Gould’s findings that as households move from mid-

dle class into poor, prices rise. Myers (2011) find similar results using retail gasoline

prices from three U.S. cities.

Since Frankel and Gould’s 2001 paper there have been research focused on the re-

lationship between income distribution and propensity to search. In an empirical paper

considering the relationship between immigrant communities and prices, Lach (2007)

argues that low income consumers have lower time costs therefore search more aggres-

sively. Similarly, Fishman and Simhon (2005) demonstrate that lower income groups

have more utility to gain from lower prices and are more likely to search. The latter

paper considers the market for a particular good where consumers only buy one unit

of the good and the utility function includes a continuous amount of a numeraire good.

The former considers data for an immigrant community in Israel that initially had a

higher rate of unemployment than the rest of the population,and therefore had more

free time to conduct search. Both of these papers demonstrate alternative specifications

and assumptions that impact the relationship between income and propensity to search.

Unfortunately, although there has been a significant amountof work done on compe-

tition and consumer search, there has not been much work doneto quantify the time and

monetary costs of search for consumers. Hong and Shum (2006)estimate a distribution

of search costs for a population using only data on price dispersion for a particular good.

This takes us in a positive direction in understanding search costs, but it does not say
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anything specific about the value of the time and monetary costs of search and how they

vary with income. Finally, in a survey of the literature on consumer search and pricing,

Ratchford (2009) concludes by admitting that not enough research has been done on

measuring search costs.

In our model below we look to provide a theoretical frameworkfor the results in

Frankel and Gould (2001) and leave it to future work to determine if our assumptions

on the nature of search costs are representative of the true relationship between income

and the costs of search for consumers. Though Frankel and Gould clearly demonstrate

that there is a negative relationship between the size of themiddle class and consumer

prices, their results do not tell us much about why this relationship exists. The purpose

of our paper is to construct a theoretical model that will help understand why the poor

cannot drive down prices without the help of the middle class.

We begin constructing our model by looking at the choice of search from the per-

spective of the consumer.

1.3 Demand Side

In this section we look to analyze how consumers decide whether or not to search for

the lowest price. Taking the behavior of firms as given, we construct the consumer’s

problem using a model of time allocation, first formalized inGary Becker’s "A Theory

of The Allocation of Time" (1965). Becker argues that consumers spend their time

either working or consuming; therefore there is a trade-offbetween choosing to work

and dedicating your time to any other activity. This seems a natural vehicle for our

analysis, as consumers must decide if it is worth their time to search for the lowest

price. In our model we assume a binary search rule, either consumers search or they
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do not. Clearly the real world is not so simple, most consumers perform some level of

search when shopping for a good. We can interpret the binary rule used in our model

in the same way as if we had used a search continuum with varying levels of search. If

our analysis shows that only the middle class have the incentive to search, then we can

say they search the most intensely. Then by making a link between search intensity in

a market and lower prices we can argue that the presence of middle-income consumers

in a market leads to firms charging a lower price, the results captured in Frankel and

Gould’s analysis.

In this section, using some intuitive assumptions on the costs and benefit of search

we determine cutoff levels of income where search occurs with the following results:

(1) If price dispersion exists and is significant, and the cost of search is not too high,

consumers falling in a middle range of income will search forthe lowest price.

(2) Given any positive level of fixed cost associated with search, the very poor never

have an incentive to search for the lowest price.

We consider a consumer model where the number of firms and consumers are as-

sumed to be significantly large. Taking firm pricing behavioras given, consumers de-

termine whether to search for the lowest priced firm or to randomly choose a firm.

Consumers make the decision to search period by period; we donot consider a multiple

period benefit to search in our model.

The Model

There are two types offirms, large low-priced superstores (ℓ-types) and small high-

priced stores (h-types). A proportion of firms,β ∈ [0, 1], choose to beℓ-types and
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charge the low price,pℓ = pmin, while (1 − β) choose to beh-types and charge a

high priceph = r, wherer is the consumers’reservation price above which they

do not purchase the good. We can think of the reservation price as determined by their

outside option, an option for the consumer away from the common market. This could

be thought of as eating at home versus going out for dinner, growing vegetables in a

garden versus purchasing from a grocery, or choosing to walkrather than buying a car.

If a consumer encounters a firm that is charging a price above their reservation price

they leave the market and consume their outside option. In this section consumers take

the makeup of firms in the economy,β, as given and treat it as fixed. We will discuss

the problem of the firms, and howβ is determined, in more depth in our discussion of

the supply side below.

All firms are assumed to be equally accessible by all consumers, therefore the aver-

age price across all firms in the market is given by3:

p̄ = βpℓ + (1− β)ph (1.1)

Consumershave varying levels of income, and face the choice of either purchasing

the good from a randomly chosen firm, or searching for the lowest priced seller. There

are two types of cost associated with searching. The first is amonetary cost that involves

the cost of gathering information remotely or actually visiting each store to compare

prices. We can think of this component as associated with thecost of a computer and

a web connection in order to search the internet for price comparisons, the cost of a

magazine subscription such as "Consumer Reports" in the U.S. or "Which" in the U.K.,

3We do not consider frictions related to spatial access in this model. We consider spatial access in a
market for a retail good in Chapter Two of this thesis
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or the cost of a car or other mode of transportation for going out to visit different stores.

There is also a variable component such as the cost of gasoline or public transportation.

We will treat all of these costs as fixed and refer to them asc.

The second type of cost is the opportunity cost of searching.Here we use a con-

cept first formalized in Becker (1965). The idea is that the time spent searching by a

consumer takes away from time available for working or consuming other goods. We

refer to this time cost ass. As in the Becker model, the opportunity cost of the time

spent searching is the foregone wage that the consumer couldhave earned working,w.

Therefore, the time cost of searching for the lowest price issw. The existence of a wage

dependent time cost of search in effect creates a continuum of search costs across our

consumer population as determined by the wage distribution. This is a different setup

from previous work on price dispersion where search costs tend to be purely monetary

and consumers fall into a discrete number of search cost levels. We will introduce an

income distribution below so that we can more fully explore this additional dimension

of our model.

Consumers will weigh the benefits and costs of search and willeither search for the

lowest priced firm or randomly choose a firm and purchase from that firm as long as

price is below their reservation price.

Assumptions

In our model we make some simplifying assumptions that seem intuitive and help us

focus on answering the question of how income affects searchbehavior.

(i) Consumers are risk neutral. This lets us focus on the tradeoff between the cost

and benefit of search. Any degree of risk aversion would increase the incentive to
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search.

(ii) The monetary and time costs of search,c ands, are binary. Either a consumer

searches and pays the minimum price,pℓ, or they do not search and randomly

choose a firm. This is the "clearinghouse" approach used in Salop and Stiglitz

(1977), Varian (1980) and Carlin (2009).

(iii) c ands are independent of income. We make this assumption to simplify our anal-

ysis, but in fact there is some evidence to suggest that the poor might face higher

prices for transportation or big ticket items [See Clifton (2004) and Caplovitz

(1963)]. This would suggest that the cost of search decreases with income, which

would give the poor even greater disincentive to search. Fornow we will assume

constant costs.

(iv) c ands are independent of the number of low and high-priced firms in the market.

We can argue that these costs should go down as the number of low-priced firms

increase or decrease, since in the first case there are more ofthem so it is more

likely a consumer will find one, while in the second case they are more unique so

more easily identifiable.

(v) Reservation price,r, is independent of income. In reality a consumer’s outside

option should vary with income. But the sign of variation is ambiguous, since the

rich could have more outside options, while the poor need to do more with less.

For the case of simplicity we will assumer to be constant.

(vi) Uninformed consumers do not have any information on prices, but their beliefs

about the distribution and level of prices must be correct inequilibrium. This

means that consumers will optimally choose whether or not tosearch taking the
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types of firms in equilibrium as given (in effect a simultaneous Nash equilib-

rium). This has become a standard assumption in consumer search models, and is

a departure from Salop and Stiglitz (1977). In their model they assume that unin-

formed consumers know the distribution of prices and take into account possible

firm deviations in their search strategy. The main difference between our assump-

tions about information and theirs is that in our model uninformed consumers are

not able to observe when firms deviate from any proposed equilibrium strategy4.

The Consumer’s Problem

In this section we present the consumer side of our model and solve for the optimal

choice of search depending on income. We solve for the consumer’s expected con-

sumption with search and without search and compare the utility achieved in each case.

Without search: If consumers do not search they will randomly choose a store and

purchase the good at that store as long as the price is below their reservation price5. With

probabilityβ they will enter a low-priced store chargingpℓ, and probability1−β they

will choose a high-type chargingph. We do not have any dynamics in the consumer’s

problem so once they have entered the store they do not leave and try another store (then

4We are not straying too far from S&S in our assumption here. Uninformed consumers knowing
the distribution of prices in equilibrium is a strong assumption. Without some knowledge about prices,
whether in equilibrium or outside of it, making the choice between searching or not searching would
require a sequential search model. For a treatment of how consumers gather information when starting
out at a point of zero information on prices see Rob (1985) or Rauh (1997).

5Here we are making an assumption about the shopping behaviorof uninformed consumers by as-
suming that they randomly choose a store rather than some other strategy, such as simply going to stores
frequented by middle income consumers. In essence we are assuming that consumers do not observe
each others’ shopping decisions, or alternatively, consumers do not know who is informed and who is
uninformed. This assumption might be more appropriate for goods that can be bought online or big ticket
items where consumers do not make frequent purchases. It is also possible that this type of uncertainty
exists in markets where firms use intermittent sales to compete (see Varian (1980)). We will discuss this
more in our discussion of firms’ strategy below.
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they would in effect be searching). Given this setup the consumer’s problem without

search can be written as the following probabilistic maximization problem:

max
x

E[u(x)]

s.t. pix = Lw for i ∈ {ℓ, h} where P [pℓ] = β, P [ph] = 1− β

(1.2)
tx = 1− L

u(x) is a strictly monotonic well behaved utility function, dependent only on the

consumption of one good,x, this assures us that both our budget constraints are binding.

These assumptions on consumer preferences limit the consumer’s problem to that of

maximizingx, we will adopt this approach for the rest of this section.

The first constraint in (1.2) is the usual budget constraint except that consumers

do not know prices and will face a low price with probabilityβ. We do not include

any non-wage income, since we are only interested in how changes in wage affects

consumer choice. The second line in (1.2) is the time constraint from Becker’s model.

Consumers have1 unit of time to allocate across working and all other activities. t

is the amount of time needed to consume the good, andL is the amount of time a

consumer spends working, earning wagew. The parametert takes the place of leisure

in our model of time allocation6. Different types of goods might have different levels

of t, impacting the amount of time allocated to search, we will talk more about the

impact oft on search below7. Note the inherent tradeoff between the different activities

6Note that there is no pure leisure in this model. Consumers either spend their time working, searching
or consuming.

7Note that the number of firms in the market can have an impact onthe time of consumption,t, since
if there are more firms in a market consumers will have to travel a shorter distance to do their shopping,
in effect spending less time consuming. But we believe this to be a second order effect in our results and
choose to treatt as fixed for the purpose of our analysis.
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in our time constraint. A consumer earning a wagew must choose between spending

their time working,L, searching,s, or consuming,tx. Since the two constraints are

binding, consumers indirectly chooseL, by choosing their level of consumption,x, and

by choosing whether or not to search.

We combine the two constraints and solve directly for the expected value ofx pur-

chased by uninformed consumers:

E[xU] = xU(w) = β
[

w

pℓ+tw

]

+ (1− β)
[

w

ph+tw

]

where β, t ∈ (0, 1)

(1.3)

Next we will determine how introducing search will affect the consumer’s problem.

With search:

max
x

u(x)

s.t. pℓx = Lw − c

tx = 1− L− s

Wherepℓ is the minimum price across all firms,c is the fixed monetary cost of

search, ands is the amount of time required to search for the lowest price.We solve

directly for the level ofx purchased by informed consumers:

xI(w) = w−sw−c

pℓ+tw
where s ∈ (0, 1)

The restriction on the value of the time cost of search,s, assures us that consumers

have enough time in a period to both search and consume, with some time left over to

18



work8. We need to look at some comparative statics in order to determine at what levels

of wage it is profitable for consumers to search. First we consider levels ofx for wages

close to zero and approaching infinity:

xU(0) = 0 > xI(0) =
−c

pℓ

(1.4)

lim
w→∞

xU(w) =
1

t
> lim

w→∞

xI(w) =
1− s

t
(1.5)

From inequality (1.4) we can see that for any positive fixed cost of search,c > 0,

low-income consumers withw close to zero would not choose to search9. Clearly if w

is low enough a consumer would not have much money left to purchase the good after

payingc to obtain the minimum price, therefore they would rather randomly choose a

store. Similarly, from (1.5), we have that for any positive time cost of search,s > 0,

high-income consumers would not search for the lowest price. For high levels ofw the

money cost of the good becomes irrelevant while time becomesincreasingly valuable,

so the consumer would not sacrifice any of their valuable timesearching for a lower

price. In fact, as wage approaches infinity the money cost of the good no longer matters,

leaving consumers indifferent between the high and low price10.

What is left to show is that there is a middle interval of income where it is optimal

8It is easy to show that the condition ons is sufficient to assure thats + tx < 1 for all consumers.
9Since a negative level of consumption is not very realistic,we can see the strict inequality in (1.4)

as holding in the limit. That is, taking wage very close to zero, consumers who search would stop
searching once their income runs out, leaving them nothing to consume, and consumers that do not
search consume a small but positive expected quantity of thegood. Alternatively we can see the negative
level of consumption from search as the theoretical option for a consumer with no income that they would
never choose to take.

10Note that since in our model consumption requires time, high-income consumers would never pur-
chase more of the good than possible under the time constraint. Therefore, the ceiling for consumption
of the goodx when wage goes to infinity is given by1

t
where the amount of time spent working goes to

zero as wage rises.
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for consumers to search. We begin by looking at the first and second derivatives of our

individual demand functions with respect to income:

x
′

U
= βpℓ

(pℓ+tw)2
+ (1−β)ph

(ph+tw)2
> 0 x

′

I
= (1−s)pℓ+ct

(pℓ+tw)2
> 0 (1.6)

x
′′

U
= −2tβpℓ

(pℓ+tw)3
+ −2t(1−β)ph

(ph+tw)3
< 0 x

′′

I
= −2t[pℓ(1−s)+ct]

(pℓ+tw)3
< 0 (1.7)

The first derivatives in equations (1.6) are positive, therefore both our bundles are

increasing functions of income. The second derivatives in (1.7) are negative, therefore

they are both concave in income, and sincew is in the denominator of both functions in

(1.7), the concavity of the two functions decreases withw, approaching zero concavity

from below.

As we showed in inequalities (1.4) and (1.5) above the amountof x consumed from

not searchingxU(w), is higher for wages close to zero and wages approaching infinity.

For search to be optimal for at least some consumers, there must exist a middle range of

income,w ∈ [w1, w2], wherexI(w) > xU(w).
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Figure 1.1: Demand as a Function of Income

We need to show under what conditions such a range of income exists. To calculate

the values ofw1 andw2, we solve for the roots of the following equation:

xU(w)− xI(w) = 0 ⇒ β
[

w

pℓ+tw

]

+ (1− β)
[

w

ph+tw

]

− w−sw−c

pℓ+tw
= 0

⇒
stw2 + [sph + ct− (1− β)(ph− pℓ)]w + cph

(pℓ + tw)(ph + tw)
= 0

The denominator of the above fraction is always positive, therefore we only need to

consider the conditions under which the numerator takes negative values. Define:

f(w) = stw2 + [sph− (1− β)(ph− pℓ) + ct]w + cph (1.8)

Lemma 1.1: The necessary and sufficient condition for there to exist a middle range
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of income,[w1, w2], such that consumers within that range of income benefit from

search, i.e. xU(w) − xI(w) < 0 ∀ w ∈ [w1, w2], is that the roots of the

quadratic functionf(w) are positive and real.

w

f(w)

cph

w1 w2

Figure 1.2:xU(w)− xI(w)

Proof: Given thatf ′′(w) = 2st and2st > 0, f(w) is a strictly convex function

of w. We also have thatf(w) crosses the vertical axis atf(0) = cph > 0, and that the

limit of the function asw increases is positive, or more specifically:lim
w→∞

f(w)→∞.

Therefore, if the roots off(w) are positive and real, then the functionf(w) crosses

the x-axis at two points,[w1, w2], to the right of the y-axis. Clearlyf(w) would be

negative for all values ofw between those two points, therefore we have thatxI(w) >

xU(w) ∀ w ∈ [w1, w2].

The roots for the quadratic equationf(w) are given by:

w = (1−β)(ph−pℓ)−sph−ct

2st
±

√
[sph−(1−β)(ph−pℓ)+ct]2−4sctph

2st
(1.9)

We need the solutions to the above equation to be twopositive real roots. A nec-
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essary, but not sufficient, condition for both roots to be positive is that the first term in

equation (1.9) be positive. This gives us our first conditionfor the existence of a middle

range of income where searching is optimal:

⇒ (1− β)
(

ph−pℓ

ph

)

> s
(

1 + ct

sph

)

(1.10)

This condition says that in order for there to exist a range ofconsumers that choose

to search the gains from searching must be greater than the costs of search. The left side

of (1.10) is the expected gains from search,(1 − β) is the proportion of high-priced

firms and
[

ph−pℓ

ph

]

is the relative price difference between the two types of firms. While

the right side is the costs of searching.

For the roots off(w) to be real we would require that the term underneath the

square root in equation (1.9) be positive:

[sph− (1− β)(ph− pℓ) + ct]2 − 4sctph > 0

⇒ (1− β)
[

ph−pℓ

ph

]

> s + ct

ph
+ 2

√

sct

ph

Where the last step comes from the fact that the condition from (1.10) holds, there-

fore the argument inside the bracket on the left is negative.This gives us the second

condition for existence. Rearranging the above inequalitywe have our necessary and

sufficient condition for the existence of a middle income of consumers that search.

⇒ Search Condition: (1− β)
(

ph−pℓ

ph

)

> s
(

1 +
√

ct

sph

)2

(1.11)
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It is straightforward to show that if the requirement in equation (1.11) holds, then

(1.10) will hold as well. To check the dimensionality of our condition we note thats and

t are pure numbers and so are the ratio of prices andc to ph. Therefore, our condition

is valid and represents a relationship between values of pure numbers.

Since we have that the roots are real, then we know thatw1 andw2 exist. To show

that they are both positive it is sufficient to show that the smaller root is positive, which

we can see is true from our demand curve in figure 1.1. Therefore, given our linear

demand function, our requirement for positive roots as given by our "Search Condition"

is the only condition necessary and sufficient for a middle range of income[w1, w2] to

exist where consumers search.

From the right hand side of the inequality we can see thats has to be quite small

for the Search Condition to hold. This result is in line with existing literature on price

dispersion and search costs. Diamond (1971) shows that as long as search costs exist, no

matter how small, consumers will not be informed and firms will charge the monopoly

price. Baye et al. (2006) show that Diamond’s results seem tohold for a wide range of

theoretical and empirical approaches, and that price dispersion continues to exist in both

online and offline markets. Our result above differs from this previous work in the sense

that even if the Search Condition holds, as long as search costs are positive, it will only

hold for a middle income portion of the consumer population.Therefore, low-income

consumers (as well as wealthy consumer) will always have to rely on the middle class

in the market to keep prices competitive.

The extent of time costs,s, is a key feature of our model. The more readily con-

sumers can access pricing information, the lower the time required to search for the

lowest price. Improvements in information technology havegone a long way towards
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reducing the time cost of information for those consumers with access to the newest

technology. Our model would suggest that as the speed of search increases it becomes

more likely that consumers are informed about retail pricing. Here we have assumed

thats is constant across the consumer population. This is very likely not to be the case.

Poorer households are less likely to have access to the same technology and resources

as higher income households, making it more difficult for them to search for prices. We

will come back to this point below.

The left-hand side of of inequality (1.11) is decreasing with the proportion of firms

charging the low price,β. This means that the incentive for middle-income consumers

to search is decreasing with the proportion of low-priced firms. As the proportion of

low-priced firms increases, the probability that an uninformed consumer happens upon

a low-priced firm increases, therefore the benefit of paying the cost of search in order

to find the lowest price decreases. Similarly the probability that there exists a middle-

income group that searches is decreasing with the monetary cost of search relative to

the monopoly price,c
ph

, which follows from the same intuition as above.

Interestingly as the time spent on consumption,t, increases, it becomes less likely

that the Search Condition will hold. We can interpret this intwo ways. Since we have

definedt as our measure of time spent on leisure in our model, then it seems intuitive

that as the time desired or required for leisure activities increases, it becomes more

costly for consumers to dedicate their free time for searching for the lowest price. This

in effect creates an inherent tradeoff between income and time spent on any other ac-

tivity except consumption and labor. In addition,t encapsulates the time spent by the

consumer taking part in activities other than working or searching. It is understandable

that as these constraints on the consumer or household’s time increases they will be less
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likely to spend time searching.

Finally, we have that the incentive for middle-income consumers to search is in-

creasing with the discount offered by the low-priced firms,(ph−pℓ

ph
). As the percentage

price difference increases the monetary benefit to search increases, giving more incen-

tive for consumers to spend money and time to find the lowest price. This is also a

result that we can directly observe in the real world: it is much more likely that con-

sumers will take the time to shop around in a market where large discount superstores

exist rather than a market with firms having similar economies of scale. This result has

strong implications for households isolated in mainly poorcommunities. As we argued

in the literature discussion above, one is much less likely to find large discount stores

in low-income communities, making it more expensive for households located in these

communities to access these low-priced stores.

These are all important considerations for the possibilityof policy intervention. If

we can show through more direct empirical analysis that the phenomenon described in

our model does exist, then directed policy can target the relevant parameters above, in-

creasing the incentive for the consumer population to search for the lowest price. As we

will show below and as has been argued by Salop and Stiglitz (1977), a higher propor-

tion of consumers that search will lead to a more competitivemarket environment.

Now we would like to consider the overall demand in our market, to do so we need

to formally introduce an income distribution to our model.

Income Distribution

There arem consumers in our market. We consider values ofX (total demand across

the consumer population) as determined by the distributionof income in the market,
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continuing to take the firm side of the market as given. We begin by introducing a

particular income distribution to our model, which will help us in determining aggregate

demand as a function of the types of firms in the market,β.

In our analysis we consider the distribution of income in a community that lives

within a larger economy. The larger economy is made up of manyneighborhoods with

varying number of middle-income individuals. We are interested in understanding how

prices in a community vary as the size of the middle class in that community changes.

We will work with a Uniform Income distribution,G(w), defined over a range of in-

come[a, b], where the probability of a consumer earning wagew ∈ [a, b] is given

by g(w) = 1
b−a

. Though the Uniform Distribution is not necessarily an accurate rep-

resentation of reality, it is mathematically more easy to deal with, and will allow us to

more directly focus on the question at hand.

A possible extension of our results below would be to consider the impact on our

analysis of introducing unbounded distribution functionswith varying density across

the income range (e.g. Normal or Pareto). We believe that these alternative distribu-

tions would not change our results below, but could potentially add greater depth to the

analysis. Using an unbounded distribution would not impactour results directly, but

would add justification for our assumption (vii) below (or even make it unnecessary in

the case of distributions that are unbounded at both tails).Allowing for variation in the

density function across the range of income would allow us tomore carefully consider

the impact of the shape of the distribution on prices, ratherthan being limited to using a

mean preserving spread to represent inequality. Though we acknowledge the limitations

imposed by using the Uniform, we find it more simple to work with, and we feel that

our results below could be generalized to other types of distribution functions, including
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the Normal and Pareto.

We will focus our analysis in this section on mean preservingchanges in the distri-

bution of income centered around the mean of the overall economy (demonstrated by

w̄ in Figure 3.3 above), which is exogenously given. For the purpose of our theoretical

model we are interested in focusing on the effect of changes in the size of the middle

class on search. We do not lose any generality by centering our distribution about the

mean and varying the variance of the distribution to signifychanges in the concentration

of the middle class.

We add the following assumption regarding our Income Distribution:

(vii) If there exists a range of income over which it is optimal for consumers to

search, that range will be contained within the overall income range for the community,

[w1, w2] ⊂ [a, b]. In other words, the range of income in any given community will

never get too concentrated about the mean.

a ba′ b′

1
b−a

w̄

1
b′

−a′

w

g(w)

Figure 1.3: Uniform Distribution of Income
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We lose very little in our analysis by using the "containment" assumption above.

Our main question is whether or not increasing the size of themiddle class will lead to

lower prices. The income distribution we use is just a vehicle for representing changes

in the size of the middle class in our model.

Aggregate Demand

In our model of Demand above we determined that as long as our Search Condition

in (1.11) is satisfied with respect to our parameters there would exist a middle range

of income[w1, w2] where only consumers that fall within that range would choose to

search. Now, using our income distributionG(w) along with our Search Condition and

our values ofw1 andw2, we will look to calculate aggregate demand from informed and

uninformed consumers as a function of our parameters and theproportion of low-priced

firms,β. We begin by calculating the total demand in a given market asdetermined by

the income distribution in that market.

As we can see in Figure 1.4 below where we have drawn consumer demand as a

function of income11, demand in a particular market is bounded by the range of income

in that market,[a, b]. In addition, given our strictly monotonic utility function, the

market demand curve is determined by the higher of the two demand curves calculated

under search and no search.
11Note that in this case demand is upward sloping since higher income leads to greater demand.

29



xU

xI

w1 w2a b w

x

Figure 1.4: Market Demand Curve

Using our uniform distribution of income, we can calculate market demand by mul-

tiplying the total number of consumers per level of wage,m

b−a
, by the integral under the

curve. Total demand from consumers who search would be givenby:

XI = m

b−a

(
∫ w2

w1

w − sw − c

pℓ + tw
dw

)

(1.12)

Total demand from uninformed consumers is the sum of the two integrals of demand

below and above our middle range of income. Rewriting equation (1.3) above we derive

total demand from uninformed consumers:

XU = βXU,ℓ + (1− β)XU,h (1.13)
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Where: XU,i = m

b−a

(
∫ w1

a

w

pi + tw
dw +

∫ b

w2

w

pi + tw
dw

)

The second line in equation (1.13) is aggregate uninformed demand if all unin-

formed consumers happened to walk into a typei firm. For a given distribution of

firm types in the market, aggregate demand from uninformed consumers is given by the

first line of equation (1.13).

Before moving on to the supply side of our model we consider the properties of the

aggregate demand functions above. We would like to determine how the magnitude and

composition of demand changes as we vary the proportion of low-priced firms,β. First

we consider changes in demand from informed consumers with respect to the proportion

of low-priced firms. Taking the derivative of equation (1.12) using Leibniz’s Rule we

have:

dXI

dβ
=

∂w2

∂β

(

w2 − sw2 − c

pℓ + tw2

)

− ∂w1

∂β

(

w1 − sw1 − c

pℓ + tw1

)

< 0

We can show that∂w2

∂β
< 0 and ∂w1

∂β
> 0, therefore we have that the above deriva-

tive is negative12. Demand from informed consumers is a decreasing function ofthe

proportion of low-priced firms. This is as we would expect: a higher proportion of

low-priced firms means that it is more likely that an uninformed consumer searching

at random would happen across a low-priced firm, lowering thebenefit of being an

informed consumer.

Using the same results as well as thatXU,ℓ > XU,h by construction, we can also

12See Appendix for proof.
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show that the following results hold12:

dXU,ℓ

dβ
>

dXU,h

dβ
> 0 ⇒

dXU

dβ
> 0 and

dX

dβ
> 0 (1.14)

Both demand from uninformed consumers and total demand are increasing functions

of β. The first condition is the reverse of the result from the demand for informed

consumers above, as the number of low-priced firms increasesthe incentive to search

decreases, so there is more uninformed demand. Total demandincreases withβ, as

more consumers do not pay the cost of search but still shop at the low-priced firms

(since it is more likely they will randomly come across one) they have more money

to spend on buying the good, leading to overall demand increasing. This result has

interesting welfare implications. Imperfect price information costs consumers in terms

of overall consumption, a portion of consumer income must bespent in gathering price

information13.

Next we look at the market from the perspective of firms. We look to determine how

the presence of consumers who search and do not search effects the types of firms that

enter a market.

1.4 Supply Side

In this section we consider how varying degrees of search by consumers can cause price

dispersion in a market for a single good. Here we modify a version of a model of price

dispersion first developed by Salop and Stiglitz (1977). We generalize away from most

theoretical work on price dispersion by allowing consumersto buy a continuous amount

13By consumption we mean consumption of this particular good.The cost of search, at least the
monetary cost, does go toward another form of consumption (Transportation or information goods).
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of the good,x ∈ R+.

Firms

Our market consists ofn firms that have identical production technology. There are

different possible approaches to the cost structure of firms. Previous work on firm out-

put and prices in a model with uninformed consumers have usedvarious types of cost

structures. Salop and Stiglitz (1977) and Braverman (1980)use a U-shaped average cost

curve, Varian (1980) uses a strictly declining average costcurve, and several papers use

constant marginal costs (See for example Carlin (2009)). All of these are justifiable

approaches to the structure of firms in the market that we havedescribed. Since we

are interested in the choice of capacity as well as price, we use a U-shaped average

cost curve characterized by a common fixed cost and increasing variable costs. This is

analogous to a model of firms with soft capacity constraints,or decreasing returns to

scale, allowing us to consider how firms choose their size (and in effect price) given the

proportion of informed consumers that exist within that market.

Firms can choose over a continuum of prices between the consumers’ reservation

pricer, and the minimum point on the average cost curve,pmin. No firm would ever

choose to price belowpmin, since it would be earning negative profits, and no consumer

would ever buy the good above the pricer. Given their choice of price, firms fall into

two categories. If a firm is charging the lowest price in the market, then it is considered a

Superstore,ℓ-type firm, characterized by high output,qℓ and low price,pℓ. These types

of firms target both informed and uninformed consumers in themarket. Otherwise the

firm is considered a Corner store,h-type firm, with low output,qh, and high priceph.

These types of firms only target uninformed consumers. Consumers are not able to
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recognize anℓ-type or ah-type unless they are informed. This basically means that

there is some level of uncertainty about what firm offers the lowest price. We can think

of this as the case where a Superstore might not always chargethe lowest price for

all goods, and that a consumer would be able to pay a lower price for a small set of

goods at a Corner store14. Firms compete based on price for demand from informed and

uninformed consumers.

Given this setup and our assumption that all firms are equallyaccessible by all con-

sumers, the firms charging the lowest price will share between them the demand from

informed consumers,XI. While both types of firms will share demand from unin-

formed consumers. The demand for each type of firm is given by:

qℓ =
XI

nℓ

+
XU,ℓ

nℓ + nh

qh =
XU,h

nℓ + nh

(1.15)

WhereXU,i is as we defined in the previous section,nh is the number of firms

categorized as high-priced andnℓ is the number of firms categorized as low-priced.

Firms must belong to only one of the two categories, son = nh +nℓ. In this setup the

proportion of low-priced firmsβ from the previous section is given by:β = nℓ

nh+nℓ
.

Each firm maximizes the following profit function taking the search decision of

consumers and the pricing decision of other firms as given:

max
pi

π(pi|p−i) = piqi(pi|p−i)− v[qi(pi|p−i)]− F (1.16)

14Varian (1980) uses a model of sales to demonstrate that if firms intermittently switch from high to
low price, consumers would have incentive to search and price dispersion would exist. This comes from
the observation that large discount stores do not always offer the lowest price and that for a consumers to
be fully informed they would have to compare prices between them and smaller retailers at the time of
purchase.
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v(q) is variable cost and is increasing with quantity demanded (v′(q) > 0).

qi(pi|p−i) is the demand faced by firmi charging pricepi and taking the price of

all other firms as given. We assume that there are fixed costs,F , but no other barriers

to entry, therefore both types of firms earn zero profits in equilibrium. The average cost

function is equal to the total cost function divided by quantity:

AC(qi) =
v(qi)

qi

+
F

qi

Fixed costs plus increasing variable costs lead to a U-shaped average cost curve as

drawn in figure 1.5 below.

AC

q

$

pℓ

ph

qℓqh

Figure 1.5: Average Cost Curve

From our zero profit condition we have that enough of both types of firms must enter

to get both firms onto the average cost curve. Our assumption of profit maximization

and the zero profit condition means that in equilibrium the demand curve faced by each
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type of firm lies below the average cost curve at each point other than that firm’s choice

of equilibrium price.

Using a similar setup, Salop and Stiglitz (1977) show that ifsearch costs are high

enough no consumers search and there exists a single price equilibrium (SPE) with all

firms charging the reservation price. This is analogous to our Search Condition from

above not holding due to high search costs. They also show that when search costs are

low enough there exists a single price equilibrium with all firms charging the minimum

price; we will consider this possibility in our discussion of equilibrium below. For

intermediate values of search costs there exists a two priceequilibrium (TPE) where

some firms charge the minimum price and some charge a higher price less than or equal

to the reservation price.

We differ from Salop and Stiglitz (1977) and other previous work on price disper-

sion in that we have consumers buying a continuous amount of the good and having a

continuum of search costs. We also differ in our assumption that uninformed consumers

do not know the distribution of prices. Salop and Stiglitz (1977) make the assumption

that uninformed consumers know the distribution of prices in order not to stray too far

from the standard competitive model, as well as to avoid the Diamond paradox, the

outcome where no consumers search and all firms charge the highest price even when

search costs are arbitrarily small, Diamond (1971).

As we will show below, our model still allows for a Diamond style outcome where if

search costs exist, no matter how small, there exists an equilibrium where no consumers

search and all firms charge the high price. We will also argue that even when there are

search costs, there exists an alternative outcome where a portion of consumers search

and some firms charge the low price. This is an alternative equilibrium to the Diamond
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no-search outcome, similar to the two price equilibrium suggested in Salop and Stiglitz

(1977). Other papers have dealt with the possibility of moving away from the Diamond

outcome, see for example Bagwell and Ramey (1992) and Rhodes(2011). We will focus

the main part of our analysis on the possibility of the two-price outcome, and how price

dispersion in such an outcome depends on the make up of the consumer population.

1.5 Equilibrium Analysis

As a final step in our theoretical model, we consider possibleequilibria where firms and

consumers act simultaneously (we are looking at Nash equilibria with respect to firm and

consumer decisions). We would like to combine our results above to determine if and

when there exists an "interior" equilibrium value for our consumer and firm populations

that determines search intensity and firm type, given our model parameters and income

distribution. Also, if this "interior" equilibrium does exists, we would like to determine

how it changes with variations of inequality in our income distribution, as given by

changes in(b− a). In this final step we are able to answer the question initially set out

by this chapter, "How do changes in income distribution affect consumer prices?"

An equilibrium in our model is characterized by the following:

1. Firms maximize profits, taking the prices of other firms andconsumer search as given.

2. Firms earn zero profits.

3. Consumers search optimally, taking the pricing decisionof firms as given.

4. All consumer demand is met, there is no excess demand in equilibrium.

The main question we are concerned with is: if there are two firms charging different

prices, in what proportion will these firms enter the market,and how will that proportion
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depend on the makeup of the consumer population? We can show that there exists an

equilibrium such that if a firm enters as a corner store it would price atph = r, while a

Superstore would choosepℓ = pmin
15. From now on we will limit our analysis to firms

charging these two prices. The intuition for this result comes from the price elasticity of

consumer demand. Informed consumers have perfectly elastic demand with respect to

a price increase from the minimum price, therefore low-priced firms would not deviate

from the minimum point on the average cost curve. Uninformedconsumer have inelastic

demand by construction, therefore firms targeting these types of consumers would be

best off charging the maximum price as determined by the consumers’ outside option,r.

From our Search Condition above it is clear that the extent ofthe differential between

the price of the two types of firms is a key factor in whether or not the middle class

search. We will consider what drives the differential between the high and low price,

below.

We now look for possible equilibria in our model.

Proposition 1.1: If search costs are zero,c = 0 ands = 0, all firms charge the

low price,β = 1.

Proof: This is just the standard perfectly competitive outcome with perfect informa-

tion.

Proposition 1.2: For any positive cost of search,c > 0 and/or s > 0, there

exists an equilibrium outcome where all firms charge the highprice, β = 0, and no

consumers search (this is the outcome described in the Diamond Paradox).

Proof: If all firms charge the same high price the Search Condition does not hold and

15See Appendix for a more formal justification forph = r andpℓ = pmin as an equilibrium price
outcome.
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consumers do not have incentive to search. If consumers do not search then they will not

be able to observe price deviations, therefore a deviating firm would not induce search.

Given the inelastic demand from uninformed consumers, no firm has an incentive to

choose a price below the reservation price16.

Proposition 1.3: For any positive cost of search,c > 0 or s > 0 there does not

exist an equilibrium where all firms charge the low price,β = 1.

Proof: We can see the proof for this result from inspection of our Search Condition

in equation (1.11) above. For any positive value fors or c, and a non-infinite high price,

ph, asβ → 1 our Search Condition does not hold and therefore no consumers search.

Since demand from uninformed consumers is inelastic, if there are no consumers that

search and all firms are charging the low price and earning zero profits, then one firm

can deviate to the high price and earn positive profits.

Now we consider the conditions for an equilibrium with an intermediate proportion

of the two types of firms. From our zero profit condition we havethat the quantity for

each firm is fixed by the firms’ choice of prices,pmin andr, and the shape of the average

cost curve. UsingA(q) to represent the downward sloping portion of the average cost

curve, this condition implies:

pmin = A(qℓ) = v(qℓ)

qℓ
+ F

qℓ
r = A(qh) = v(qh)

qh
+ F

qh

As we can see in the figure 1.6, for a given technology of production, only one value

16This results from our assumption that uninformed consumersdo not know the distribution of prices
except in equilibrium, and therefore do not observe deviations away from equilibrium. Salop and Stiglitz
(1977) assume that uninformed consumers know the distribution of prices, therefore they are able to rule
out the Diamond Paradox.
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of q̄ℓ andq̄h can satisfy the zero profit condition (intersect the two prices on the average

cost curves). From now on we refer to these fixed quantities asq̄ℓ andq̄h .

AC

XU

n∗

XU,ℓ

n∗
+ XI

n∗

ℓ

q

$

c s

ph = r

q̄h

pℓ = pmin

q̄ℓ

Figure 1.6: Two Price Equilibrium

Rearranging the formulas for the fixed quantities for each type of firm from (1.15)

we have two equations that solve for the number of low and high-priced firms:

nℓ + nh =
XU,h

q̄h

nℓ + nh =
XI(nℓ + nh)

nℓq̄ℓ

+
XU,ℓ

q̄ℓ

(1.17)

The levels ofni (which in turn determinen andβ) are determined by how many

firms must be in the market at a given time for the two types of firms to be producing

at their respective zero profit quantities. From Proposition 1.3 we know that the first

equation must always be satisfied, while the second equationholds as long as there are

some consumers that search,XI > 0. Using these two equations we can solve for the

number of low and high-priced firms in a two-priced equilibrium:
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n∗

ℓ
= XI

(

XU,h

q̄ℓXU,h−q̄hXU,ℓ

)

n∗

h
=

XU,h

q̄h

(

q̄ℓXU,h−q̄h(XU,ℓ+XI )

q̄ℓXU,h−q̄hXU,ℓ

)

(1.18)

From examination of the two equations above we can see that asdemand from in-

formed consumers,XI, decreases,n∗

ℓ
approaches zero andn∗

h
approachesXU,h

q̄h
. Com-

bining the two equations we derive an expression for the proportion of low-priced firms

in the market.

β∗ =
n∗

ℓ

n∗

ℓ +n∗

h

= XI

(

q̄h

q̄ℓXU,h−q̄hXU,ℓ

)

(1.19)

We can show that the denominator is positive as long asXI > 0 (this is demon-

strated in figure 1.6 above)17.

Let us consider the equation forβ∗ in (1.19). The left and right side of the equation

are both functions ofβ. For an equilibrium to exist we must have that there exists at

least one fixed point such thatf(β∗) = β∗, wheref(β) is the function on the right

hand side of equation (1.19).

f(β) = XI

(

q̄h

q̄ℓXU,h−q̄hXU,ℓ

)

Proposition 1.4: If the Search Condition holds for some value ofβ ∈ (0, 1) then

there exists a unique equilibrium,(w∗

1, w∗

2, β∗, n∗) such thatn∗ firms enter the market,

β∗ of firms choose to beℓ-types and price at the low price,pmin, 1 − β∗ of firms

choose to beh-types and price at the reservation price,r, and consumers earning wage

17See Appendix for proof.
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w ∈ [w∗

1, w∗

2] search for the lowest price.[This result is demonstrated in figure 1.7

below.]

Proof: First we consider the extreme points of the function,f(β). From our Search

Condition we have that asβ approaches1 the condition does not hold andXI = 0,

which in turn meansf(β) = 0. In addition, as long as the Search Condition holds

for some intermediate value ofβ, we have that asβ approaches zerof(β) approaches

some positive constant,k > 018.

β → 1 ⇒ f(β) = 0 and β → 0 ⇒ f(β)→ k > 0 (1.20)

In our analysis of demand in section 3 we show that demand frominformed con-

sumers is a decreasing function of the proportion of low-priced firms,dXI

dβ
< 0. We also

show that uninformed demand is an increasing function ofβ, that isdXU,ℓ

dβ
,

dXU,h

dβ
> 0.

Using these results it is straightforward to show thatf(β) is monotonically decreasing

overβ ∈ (0, 1)19.

Therefore, by Brouwer’s Fixed Point Theorem, we must have atleast one point

wheref(β) crosses the45◦ line, that is∃ β∗ s.t.f(β∗) = β∗. From monotonicity of

the functionf(β), thatβ∗ is unique.

18Note that whenβ = 0 we must have thatXI = 0 since no consumer will pay the cost of search if
there are no low-priced firms to search for.

19See the Appendix for proof.
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Figure 1.7: Equilibrium

We have now established that as long as the Search Condition holds for some inter-

mediate value ofβ, there exists an equilibrium where some consumers search and some

firms charge the low price.

Before we go on, it is interesting to note that the resulting equilibrium value ofβ∗

depends both directly and indirectly on our Search Condition. It depends indirectly on

the condition in that we need the condition to hold in order toallow for the intermediate

equilibrium we have described above. The direct effect is demonstrated by the point on

the graph in 1.7 wheref(β) hits the x-axis. This point is determined by the value of

β where the Search Condition does not hold. A decrease in search costs,c and/ors,

would cause this point to move out further on the x-axis, leading to a higher equilibrium

proportion of low-priced firms. This is an intuitive result,as search costs go to zero,

the intermediate outcome moves closer to the competitive outcome. Although as long

as search costs are positive the alternative equilibrium with β = 0 continues to be a

possibility.

Now we consider how this interior equilibrium changes with changes in our income

43



distribution.

Variations Around Equilibrium

In this section we look to determine how our equilibrium proportion of low-priced firms,

β∗, changes as we vary the range of our income distribution,(b−a). Due to our use of

a uniform distribution of income, an increase in the range ofincome is equivalent to a

reduction in the size of the middle of the distribution. Fromour "containment" assump-

tion in the section on income distribution, and examinationof our Search Condition, we

have that the numerator of the equation forf(β) in (1.19) is not dependent on the range

of income,(b − a). Using the same argument we also have that the point where the

function hits the x-axis, where the Search Condition does not hold andXI = 0, does

not depend on the range of income. What we need to determine ishow the denominator

in (1.19) changes as our distribution of income becomes morespread out. In our setup

such a change is equivalent to a reduction in the size of the middle range of income. The

denominator in the equation forβ∗ is:

q̄ℓ

(
∫ w1

a

w

ph+tw
dw +

∫ b

w2

w

ph+tw
dw

)

− q̄h

(
∫ w1

a

w

pℓ+tw
dw +

∫ b

w2

w

pℓ+tw
dw

)

We will focus on the impact of a mean preserving spread in the distribution. A mean

preserving spread is demonstrated in figure 1.8 below, wherew̄ is mean income20.

20In a uniform distributionw̄ = a+b
2

.
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Figure 1.8: Mean Preserving Spread

Comparing the value of the denominator when the range of the distribution is(b−a)

with its value when the range increases to[b + σ − (a − σ)], we can show that the

denominator increases under the more spread out distribution21. Therefore, we have

thatf(β) is a decreasing function of the spread of our distribution onthe interior of the

graph in 1.7.

21See Appendix for proof.
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Figure 1.9: Effect of Decrease in Middle Class

As we can see in figure 1.9, when the range of income increases,f(β) pivots down

anchored at the point on the x-axis where the Search Condition is binding, leading to

a lower equilibrium point,β∗∗. Therefore, a decrease in the size of the middle income

group, represented by an increase in the variance in our model, leads to a lower number

of firms choosing to beℓ-types. This means thatβ∗ decreases, which by examination

of (1.1) leads to higher average prices in the market.

We have finally demonstrated that under certain market conditions we can have a

negative relationship between the size of the middle class in a market and consumer

prices in that market. Now we would like to explore more in-depth the conditions on

our parameter values and market structure that allows this phenomenon to exist, and

to discuss what types of markets would be more likely than others to allow for these

conditions to hold.
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Determinants Of Equilibrium

There are two main conditions on the model’s parameter values that determine the in-

termediate equilibrium we have described. They are both represented in our Search

Condition in (1.11) and the functionf(β) in (1.19). The first condition is that the costs

of search,s andc, are not too high relative to consumer income. The second condi-

tion is that the difference between the two types of firms, represented by the difference

betweenpmin andr, is significant enough to justify consumer search and therefore the

existence of anℓ-type firm in the market. In this final section we consider the signif-

icance of these conditions, and suggest possible consumer markets and types of cities,

where these conditions are more likely to hold.

Search costs:This first condition is very intuitive, and seemingly the most relevant to

policy initiatives. Clearly there are costs associated with searching for the lowest priced

firm. For a household to feel that searching is optimal, they must believe that they can

afford the time and money required. This is characterized bythe left-hand side of the

relation in our Search Condition. Lower search costs in our model would loosen the

condition for search in (1.11). This would lead to a rightward shift of thef(β) curve

in figure 1.7 above, increasing the proportion of low-pricedfirms in the market. This

result demonstrates how if we are able to lower the costs of search, we can increase the

number of consumers that search, getting closer to the perfectly competitive outcome.

Policy directed at lowering fixed costs through increasing availability of computers and

journals, or lowering the time cost by making prices more transparent, would increase

the incentive for all households to search. As we argued above, lowering search costs

will bring the interior equilibrium above closer to the competitive outcome, reducing

the loss to consumers of resources spent on searching.
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Over the last several years, the internet has made it easier for consumers to locate the

lowest priced firms in many markets, cutting down on the time cost of search. Various

search engines such as "MySimon", "Google", "Kayak", and "esurance" provide highly

efficient venues for consumers to compare prices in a wide ranging array of products,

from electronics to car insurance. But these mediums are imperfect in two main aspects:

(i) Not all consumers have internet access readily available. 26% of the U.S. popu-

lation do not have access to the internet, Nielsen (2008). Access is more varied

in Europe, with those lacking internet acess ranging between 20-30% in most

western European countries. These percentages are significantly higher for low-

income households.

(ii) Not all consumer markets provide transparent pricing on the internet. The tech-

nologies for comparative shopping are still limited, with most households doing

a majority of their shopping offline.

Lack of internet access for low-income families means that though the time cost of

search is decreasing, the fixed cost of search still remains an issue for many households.

Policy directed at increasing internet penetration in low-income consumers could be one

way of bringing down these fixed costs.

Cities: The types of cities that would support the conditions we havepresented above

are those with significant structural frictions that make the gathering and dissemination

of information difficult. Such frictions include:

(i) High levels of income segregation across neighborhoods.

(ii) Lack of readily available and affordable modes of transportation combined with a

dispersed population.
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(iii) Lack of community involvement and leadership.

(iv) Ineffective news media that do not reach the majority ofthe population.

These factors would require greater and more costly effort from the consumer to

gather information on pricing on the firms available within the city. This would translate

to higher values fors, c and possiblyt in our model, making it more likely that low-

income families would not be able to afford to search for the lowest price. The presence

of these frictions is equivalent to a leftward shift inf(β) in 1.7 above. Such a market

environment would lead to a higher portion of high-priced firms in the economy.

An interesting consequence of the first item in the list of frictions above is the very

famous concept of "Separate But Not Equal". In our example itmight be the case that

segregation of low-income families from the rest of the citymight lead to higher prices

in the poorer neighborhoods, making their separation from the rest of the city, in effect,

unequal. We consider these types of spatial access frictions in Chapter Two of this

thesis.

Difference Betweenpmin and r: The second main factor in our derived equilibrium

is the difference between the two types of firms in the market,as represented by the

price advantage of the low-priced firm. This structure represents a world where certain

firms compete through high volume and small margins,ℓ-types, and others through low

volume but higher margins,h-types.h-type firms choose to forgo selling to informed

consumers so that they can sell at a higher price to uninformed consumers. Anh-type

firm is better positioned to compete in an industry with smaller fixed costs of entry,

which results in a smaller difference between the consumer’s reservation price relative

to the minimum point on the average cost curve.
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We can see the effect of this decreasing in "differentiation" in the left hand side of

equation (1.11). Aspmin approachesr the incentive to search decreases, reducing the

demand from informed consumers and in turn reducingβ∗. Therefore, we have that

industries with higher fixed costs are more likely to supportthe type of equilibrium we

have described above.

Product Markets: Product markets that are examples of industries that fit these charac-

terisations include: Food Markets (Supermarkets versus groceries)22, Household Goods

(home product megastores versus local hardware stores), Healthcare (large hospitals

versus local health centers), and Consumer Finance (large private banks versus small

financial outlets).

All of the examples involve a high-fixed cost firm, such as a supermarket, that re-

quires high volume of consumers to make up for their initial investment. If there exists

a structural environment within a specific city where consumers are not perfectly in-

formed about firm pricing, a firm can invest a small amount of fixed costs, for example

a grocery, and look to attract a small volume of the uninformed consumers who will

pay the higher price. These two tiers of firm types would not besustainable in product

markets with very little fixed costs, such as law firms and others in the services industry.

1.6 Conclusion

In our theoretical model above we have demonstrated that given a monetary and time

cost of search, the middle class have the greatest incentiveto search, therefore their

presence in a market leads to greater competition among firmsand lower prices. Frankel

22In the case of food markets one can argue that consumers are more aware of prices charged by
different firms, since they tend to food shop more frequentlyrelative to markets with one-off purchases.
This might mitigate the impact of intermittent sales described in Varian (1980).
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and Gould (2001) have shown empirically that there exists a significant relationship

between the size of the middle class and consumer prices, buttheir findings do not tell us

why such a relationship exists. Is it true that the middle class search the most intensely?

And if so, what prevents the lower income class from searching, even though savings

on price are a larger portion of their income relative to higher income consumers?

Through a closer analysis of specific cities and neighborhoods where these condi-

tions are found to exist, we can attempt to see if the assumptions of our model hold. Do

the poor face prohibitively high costs when shopping for thelowest priced firm? Is it a

matter of search costs, or the costs of mobility that prevents low-income families from

having access to the lowest price? By better understanding the link between the size of

the middle class and consumer prices we can more effectivelydirect policy initiatives

that will help the poor compete in consumer markets.

Whether or not income equality is ideal for a given society isan issue up for debate.

But equal opportunity is inherent in the market ideas of freesocieties. Equal opportu-

nity for low-income families to rise up out of poverty is as important a concept as that of

equal opportunity based on race and gender. If we find that market frictions make it dif-

ficult for low-income families to search for the lowest price, then isolating low-income

families in predominantly low-income neighborhoods can lead to them facing higher

average prices. Higher prices would mean that money earned by a low-income family is

worth less than that earned by the rest of society, making theclimb out of poverty much

steeper at the low-end of the income scale. This phenomenon,if found to exist, would

be in line with an old concept usually associated with race, that "separate is inherently

not equal".
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1.A Mathematical Appendix

Proof That ∂w2

∂β
< 0

Differentiating the equation forw2 (the higher value forw in equation (1.9)) we have:

∂w2

∂β
= −(ph−pℓ)

2st
+ [sph+ct−(1−β)(ph−pℓ)](ph−pℓ)

2st
√

[sph+ct−(1−β)(ph−pℓ)]2−4sctph

= −(ph−pℓ)

2st
− [(1−β)(ph−pℓ)−sph−ct](ph−pℓ)

2st
√

[sph+ct−(1−β)(ph−pℓ)]2−4sctph

< 0

In the second line we have negated the term in brackets in the numerator of the

second term, which was negative from the Search Condition holding. Therefore, we

have shown that the derivative of the upper range of income that searches,w2, with

respect to the proportion of low-priced firmsβ is negative.

Proof That ∂w1

∂β
> 0

Differentiating the equation forw1 (the lower value forw in equation (1.9)) we want to

show that:

∂w1

∂β
= −(ph−pℓ)

2st
− [sph+ct−(1−β)(ph−pℓ)](ph−pℓ)

2st
√

[sph+ct−(1−β)(ph−pℓ)]2−4sctph

> 0

= −(ph−pℓ)

2st
+ [(1−β)(ph−pℓ)−sph−ct](ph−pℓ)

2st
√

[sph+ct−(1−β)(ph−pℓ)]2−4sctph

> 0

In the second line we have negated the term in brackets in the numerator of the

second term, which was negative from the Search Condition holding. Multiplying both

sides by the denominator of the second term and dividing through with(ph − pℓ) we
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have:

−
√

[sph + ct− (1− β)(ph− pℓ)]2 − 4sctph + [(1−β)(ph−pℓ)−sph−ct] > 0

⇒ [(1−β)(ph−pℓ)−sph−ct]2 > [sph+ct−(1−β)(ph−pℓ)]
2−4sctph

⇒ 0 > −4sctph

Therefore, we have shown that the derivative of the lower range of income that searches,

w1, with respect to the proportion of low-priced firmsβ is positive.

Proof That dXU,i

dβ
> 0, dXU,ℓ

dβ
>

dXU,h

dβ
, and dXU

dβ
, dX

dβ
> 0

Differentiating demand from uninformed consumers from (1.13) we have:

dXU,i

dβ
= m

b−a

[

∂w1

∂β

(

w1

pi+tw1

)

− ∂w2

∂β

(

w2

pi+tw2

)]

> 0

Where we know that the inequality is true since∂w1

∂β
> 0 and ∂w2

∂β
< 0. Therefore,

demand from uninformed consumers is increasing with the fraction of low-priced firms.

It is clear from the above inequality that:

dXU,ℓ

dβ
>

dXU,h

dβ
since wj

pℓ+tw1
>

wj

ph+tw1
for j ∈ {1, 2}

We have that demand from uninformed consumers shopping at the low-priced store

is increasing faster than demand from uninformed consumersshopping at high-priced

stores.

To see how uninformed demand as a whole changes with respect to β we differentiate
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XU to get:

dXU

dβ
= XU,ℓ −XU,h +

dXU,ℓ

dβ
β +

dXU,h

dβ
(1− β) > 0

Which we know is positive sinceXU,ℓ > XU,h.

Finally in order to see how total demand changes with respectto β, we differentiate

X = XI + XU to get:

dX

dβ
= XU,ℓ −XU,h +

dXU,ℓ

dβ
β +

dXU,h

dβ
(1− β) + dXI

dβ
> 0

The last three terms on the left of the inequality cancel out since atw1 andw2 we have:

wj−swj −c

pℓ+twj
= β

(

wj

pℓ+twj

)

+ (1− β)
(

wj

ph+twj

)

for j ∈ {1, 2}

As we argued above,XU,ℓ > XU,h by construction, so we have that total demand is

increasing with the proportion of low-priced firms.

Proof that ph = r and pℓ = pmin represent an equilibrium

In considering the choice of price by firms we consider the demand for the two types

of firms and the profit function in (1.16). From examination ofquantities for the two

types of firms,qℓ andqh, we can see that as long as the Search Condition is satisfied,

consumer demand is not continuous at the point where price equals the minimum price

available in the market,pℓ. If a firm raises its price above the minimum price they would

lose their share of demand from informed consumers. Before we consider the implica-

tion of this discontinuity, we consider the decision of firmsthat only target uninformed
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consumers. Taking the derivative of the profit function above with respect to price we

have:

∂πi

∂pi

= qi + ∂qi

∂pi
pi − ∂v

∂qi

∂qi

∂pi

When a firm only targets uninformed consumers, that is when they charge a price,

pi, above the minimum price, their demand from a consumer earningw is given by:

x =
w

pi + tw
where

∂x

∂pi

= −
w

(pi + tw)2

Therefore, the price elasticity of demand for a consumer earningw and shopping at

store chargingpi, is less than one.

∣

∣

∣

∣

∂x

∂pi

∣

∣

∣

∣

p

x
=

pi

pi + tw
< 1 ∀ w ∈ [a, b], p ∈ (pℓ, r]

This gives us the following result regarding the pricing strategy of a firm that targets

uninformed consumers.

Lemma 1.A.1: If a firm does not target informed consumers, then it will charge a

price equal to the consumers’ reservation price,ph = r.

Proof: Let us assume the above statement to be true. Then the derivative of the

profit function with respect to price from above is positive for any value ofp below

the reservation price. Setting the above differential to begreater than zero and dividing

through by quantity we have:
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1 + ∂qi

∂pi

pi

qi
− 1

qi

∂v

∂qi

∂qi

∂pi
= 1− |ǫ|+ 1

qi

∂v

∂qi

∣

∣

∣

∂qi

∂pi

∣

∣

∣
> 0 ∀ pi ≤ r

Whereǫ is the price elasticity of demand. For the above relation to be true a suffi-

cient but not necessary condition would be for the price elasticity of demand for a firm

not charging the minimum price to be less than or equal to unity. Given that uninformed

consumers do not know the distribution of prices, a change inthe price of a high-priced

firm does not impact consumer search decision, so a firm does not lose any customers

by raising its price. From our examination of consumer demand we have shown that

the demand for each individual uninformed consumer is inelastic for any price below

the reservation price, therefore a high-priced firm faces inelastic demand up until the

consumers’ reservation price. Using these two results we have that if a firm chooses

to price above the minimum available price, it would raise its price to the consumers’

reservation price.

AC

XU

n∗

q

$

ph = r

qh

Figure 1.10: One Price Equilibrium
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Lemma 1.A.2: In a two-priced outcome where both types of firms are located on the

average cost curve, the low-priced firms chargingpℓ = pmin represents an equilibrium

pricing strategy.

Proof: As we argued above we must have thatph = r. Now let us consider an

equilibrium such thatr > pℓ = pmin. For this to be an equilibrium it must be that

there is some positive level of demand from informed consumers,XI > 0. From our

zero profit condition we have that both firms have to be on the downward sloping part

of their average cost curve, with the low-types at the minimum point of the AC curve.

Let us consider a low-priced firm deviating to a price slightly abovepℓ = pmin.

Since we have that uninformed consumers can not observe thisdeviation, this change

in price would not induce any additional search from consumers. In addition, since

informed consumers know all prices in the market perfectly,they have perfectly elastic

demand. Therefore, the deviating firm would lose all of its informed consumers and

only face demand from uninformed consumers randomly choosing where to shop. As

we argued above, uninformed demand for each firm is below the AC curve at all points

except wherep = r. Therefore, the deviating firm would earn negative profits.

Alternatively a deviating firm could choose to raise its price to p = r. Again,

this does not induce any additional search by consumers. Since high-priced firms were

operating on the AC curve, an additional high priced firm would shift the demand curve

further to the left, earning all high priced firms negative profits, including the deviating

firm.

Therefore,ph = r andpℓ = pmin represent an equilibrium pricing strategy in a

two-priced outcome.
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Proof That q̄ℓXU,h − q̄hXU,ℓ Is Positive

WhenXI > 0 we have that the following relations must hold for any value of n∗ and

n∗

ℓ
:

q̄h =
XU,h

n∗
<

XU,ℓ

n∗
<

XU,ℓ

n∗
+ XI

n∗

ℓ

= q̄ℓ

Therefore we must have that the following hold:

q̄h

(

XU,ℓ

n∗

)

< q̄hq̄ℓ =
(

XU,h

n∗

)

q̄ℓ ⇒ q̄hXU,ℓ < q̄ℓXU,h

Which proves our relation.

Proof That f(β) Is a Decreasing Function of β

Differentiatingf(β) from equation (1.19) we want to show that the following is nega-

tive:

df(β)

dβ
=

q̄h
dXI

dβ

q̄ℓXU,h−q̄hXU,ℓ

−
q̄hXI

»

q̄ℓ

„

∂w1

∂β
xU,h(w1)−

∂w2

∂β
xU,h(w2)

«

−q̄h

„

∂w1

∂β
xU,ℓ(w1)−

∂w2

∂β
xU,ℓ(w2)

«–

(q̄ℓXU,h−q̄hXU,ℓ)2
< 0

WherexU,i(w1) is demand from a consumer earningw1 and shopping at firmi,

andxU,i(w2) is demand from a consumer earningw2 and shopping at firmi. We know

from our discussions above that the denominators in both terms are positive and that the

numerator in the first term is negative. All that is left to show is that the argument inside

the brackets in the numerator of the second term is positive.Rearranging the argument
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inside the brackets we need that:

∂w1

∂β
[q̄ℓxU,h(w1)− q̄hxU,ℓ(w1)]− ∂w2

∂β
[q̄ℓxU,h(w2)− q̄hxU,ℓ(w2)] > 0

We know that the terms inside the brackets are positive from our inelastic demand.

Coupled with our results above that have shown∂w1

∂β
> 0 and ∂w2

∂β
< 0, we have that

the above inequality is true.

Therefore,f(β) is decreasing monotonically withβ.

Proof That q̄ℓXU,h − q̄hXU,ℓ Is Increasing with (b− a)

In showing this result we consider a change in the denominator defined above, which

we call D, with a mean preserving spread of the range of income. Such a change is

given by:

∆D = q̄ℓXU,h(a−σ, b+σ)−q̄hXU,ℓ(a−σ, b+σ)−[q̄ℓXU,h(a, b)−q̄hXU,ℓ(a, b)]

Rearranging the above equation and simplifying, we need thefollowing to hold:

q̄ℓ

(
∫ a

a−σ

w

ph+tw
dw +

∫ b+σ

b

w

ph+tw
dw

)

− q̄h

(
∫ a

a−σ

w

pℓ+tw
dw +

∫ b+σ

b

w

pℓ+tw
dw

)

> 0

Which we have shown to be true in our proof thatq̄hXU,ℓ < q̄ℓXU,h, above. Therefore,

the denominator off(β) is increasing with a mean preserving spread of(b− a).
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CHAPTER 2

COMMUTING AND SHOPPING : DETERMINANTS OF

CITY I NCOME STRUCTURE

Abstract

This chapter demonstrates how firm pricing strategy and determinants of household
location can interact to determine city structure. In this city, consumers and firms live
on a continuous line interval. The model consists of two types of firms; many high-cost
perfectly competitive "Corner Stores" located in the Central Business District, and one
large low-cost "Superstore", choosing its price strategically. The chapter shows how
the shopping habits of the consumer population, as determined by the relative price of
the Superstore and the Corner Stores, can contribute to the various income segregation
outcomes described in previous literature. In addition we consider the impact of city
population structure on the pricing decision of a monopolist facing a competitive fringe.

2.1 Introduction

The purpose of this paper is to consider how the pricing decision of large retailers and

Supermarkets (we group both together and refer to them as Superstores) interact with

household location and shopping decisions as well as city structure. We look to build

on the existing regional economics literature by extendingthe factors that impact the

location choice of consumers to include their access to affordable shopping. Previous

literature has focused on commuting costs and desire for space, access to neighborhood

specific amenities, including high quality education, and the desire to locate close to job
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centers (see for example Guerrieri et al. (2010), Wasmer andZenou (2002)). Though

we acknowledge that all of these are very likely important factors in the decision of

households on where to live, we argue that access to shoppingis also an important factor,

and we look to quantify the impact of shopping behavior on location while taking the

impact of the above determinants as given. We go beyond previous spatial economics

literature by endogenizing firms’ role in the agglomerationforces within the city by

considering the pricing strategy of firms when facing different city structures and a

heterogeneous consumer population. Our recognition of theinterdependence of firm

strategy and consumer behavior in a spatial setting looks toconnect the existing work

in regional economics with the industrial organization literature.

One of the first attempts at understanding the economics of city structure is in the

work of the pioneers of the mono-centric city model, Alonso (1964), Mills (1967) and

Muth (1969), (collectively referred to as AMM). They argue that the two forces that

determine the choice of location within a city are commutingcosts,t, and demand for

space,q. The ratio of these two factors,t

q
, is said to be what determines city structure.

The argument is that higher income households have a higher opportunity cost of time,

and in order to cut down on commuting costs would prefer to live closer to the Central

Business District (CBD), where presumably most economic and social activities are

centered. At the same time higher income families are more likely to have a greater

demand for space, drawing them out to the more spacious communities in the suburbs.

These two opposing forces can result in different city structures depending on the extent

of income inequality within the city, as well as the magnitude of demand for space across

households with different levels of income. The authors also argue that the structure of

the city would depend on the transportation infrastructureof the city, which can impact
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commuting costs and the availability of affordable space inthe city center.

Though a very simple and intuitive model, the AMM explanation of city structure

is not supported by the empirical data available. Wheaton (1977) tests the assumptions

of the AMM model using U.S. household data and finds that the cost of transportation

relative to demand for land does not vary across income, which would suggest that

the AMM theory does not explain the various structures of income segregation that we

observe. Wheaton’s finding is corroborated by a more recent study, which finds that the

elasticity of demand for land area is very low relative to theelasticity of demand for

travel cost per mile, Glaeser et al. (2000), making it difficult for the AMM model to

explain why in cities like Los Angeles and Detroit high-income families would choose

to locate outside of the city center.

Brueckner et al. (1999) offer an alternative explanation using a model that links the

location of different income groups to the spatial pattern of various types of amenities

within a city. Using the assumption that the marginal valuation of amenities rises sig-

nificantly with income, the authors argue that in cities likeParis where the amenities are

concentrated in the city center, the rich tend to locate themselves closer to the central

business district. While in cities like Detroit, where amenities are more spread out, the

center of the city is mainly comprised of low-income families that cannot afford the

commuting costs of living in the suburbs. In addition the paper looks to endogenize the

amenities available within a city by including the neighborhood income, as well as a

parameter for exogenous amenities, in the consumers’ utility function. The argument is

that certain types of amenities are directly related to the income of the population that

live within that neighborhood, therefore wealthy consumers prefer to live in neighbor-

hoods with high average income.
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Guerrieri et al. (2010) expand on this argument through a model of "neighborhood

effects". Using a continuous time model with no transportation costs they demonstrate

under what conditions a segregated outcome can come about with high-income con-

sumers located in the city center and poorer households in the periphery. Using the

same argument as Brueckner et al. (1999) that all householdsprefer to live in richer

neighborhoods, they show that poor neighborhoods located closer to the border of the

high-income neighborhoods are more likely to experience price inflation during peri-

ods of economic boom. The price inflation in their model is partly driven by a process

of gentrification, when higher income households expand into the low-income neigh-

borhoods located at the border of the wealthy neighborhood in order to increase their

housing consumption. Using data on intra-city housing prices in the U.S., the writers

show that their results hold even after controlling for transportation costs and distance

to natural amenities, factors independent of their "neighborhood effects".

This chapter adds to the above discussion by considering shopping as a factor in

a household’s choice of location. We approach this problem very much aware that

the choice of where to live is a personal one, and is driven by avariety of factors,

some of which are rational and economic, while others are more behavioral and based

on personal experience. Even within the rational set of incentives there are a wide

variety of important factors that can impact where familieschoose to live. Families with

young children will very likely base their decision of location partly on availability of

quality education, as is shown by Selod and Zenou (2003), andis one of the underlying

concepts of the endogenous amenities of Brueckner et al. (1999). While young urban

professionals will more likely be concerned with locating close to job centers, as is

argued by Wasmer and Zenou (2002). Most households also consider access to local
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amenities, public services and the crime rate when choosingtheir neighborhoods. Some

of these factors can be interpreted as consequences of city structure, like the crime rate

at a city center, while others have been addressed in previous papers, such as Brueckner

et al. (1999) use of amenities to explain segregation. The purpose of our paper is to

isolate the impact of access to affordable shopping by taking these other variables as

given. Clearly any real world consideration of our results would need to consider them

within the context of all these other factors.

We look to contribute to the above discussion on the determinants of city structure

in two ways. First we look to endogenize a cause of household location that goes be-

yond commuting costs by including access to affordable shopping in the consumer’s

decision process. Second we allow the Superstore to behave strategically, therefore we

take into account the firm’s side of the problem in our analysis. We attempt to address

income segregation and city structure in a semi-general equilibrium framework1. In

solving the consumer’s problem, we look to determine to whatextent shopping behav-

ior drives household choice of location. We believe that since families tend to spend

a significant portion of their income on household consumption, access to affordable

shopping can be an important determinant of where families choose to live. We build

our agglomeration model with the simplifying assumption that there are only two op-

posing factors that determine household choice of location, and in effect the rental rate

across city neighborhoods. First is the desire to locate close to work, which in our model

is the center of the city, or the Central Business District (CBD), in order to cut down

on the cost of commuting. Second is the desire to live close toaffordable shopping,

1Using the term "general equilibrium" is not fully accurate since we do not consider the labor market
in our model, we take the hiring activities of firms as given. We are considering equilibria involving the
other three aspects of the market, consumers, producers andthe rental market within the city (we are
taking agricultural rent at the end of the city as fixed).
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where households will spend most of their earned income. We offer the consumer the

option between convenient, but relatively expensive, shopping available at the Central

Business District, and more affordable shopping in the outskirts of the city that would

require additional money to be spent commuting in order to access. Households will

simultaneously choose where to live and where to shop, and ultimately the tradeoff

between the availability of affordable shopping with the convenience of access to the

Central Business District will determine the possible equilibrium outcomes within our

model.

We begin building our theoretical model with a base case thatinvolves a homoge-

nous consumer population living on a line interval. The Central Business District and

the convenience stores (Corner Stores) are located at one end of the line, and afford-

able shopping (Superstore), is located at the other end. After we consider a base case

with homogeneous consumers, we introduce a heterogeneous consumer population to

the model and consider how are results differ. Within this framework we derive the

conditions under which cities become segregated or fully integrated. We consider the

impact these different outcomes have on the Superstore’s pricing strategy and profits, as

well as considering the impact on the welfare of the consumerpopulation.

2.2 The Base Case With Homogenous Consumers

The main purpose of our theoretical model is to consider the connection between the

location choice of households and the pricing decision of firms within a simple city

framework. In each iteration of our model below we will solvefor where households

choose to live and shop, taking prices in the city as given. Then we consider how the

decisions made by households impacts the demand faced by firms and ultimately their
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choice of price. For the base case of our City Model we consider a city containing

a homogenous consumer population earning wagew. At first the only option for the

consumer is to perform their shopping after work at the Corner Stores located in the

Central Business District (CBD). We will then introduce a Superstore into the model.

The timing of the model is as follows:

1. Corner Stores choose whether or not to enter the CBD and then choose their price.

2. The Superstore decides whether or not to enter, chooses its location and its price.

3. Consumers make their location and shopping decisions.

In regards to the timing above, one can argue that on a short term basis firms have

more flexibility in choosing their price than consumers do inchoosing their location,

therefore we should have the Superstore choosing its price after consumers choose their

location. We justify our timing above in two ways. First, we believe it is possible that

in the long run consumers choose their location partially based on the prices offered by

stores in various locations, therefore consumers would be reacting to the Superstore’s

choice of price. Second, although it might be seen as less realistic from a timing per-

spective, the Superstore choosing its price before the consumers choose location is more

intuitive from a strategic perspective. It is more likely that the Superstore is aware of the

impact of its price on consumers’ choice of location rather than the reverse. In fact, as

we will show in our analysis below, consumer welfare is monotonically decreasing with

Superstore price, therefore if consumers moved first they would simply choose a city

structure that would force the Superstore to charge the lowest price. We don’t believe

that this is a very realistic strategic setup and therefore choose our timing as above.
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Throughout this paper we assume that zoning laws limit firms to the Farmland and

CBD and that rents go to landlords, who are absentee.

The City

The spatial representation of our city is given by a straightline interval starting from the

Central Business District (CBD) and going outwards2. The CBD is where all consumers

work and where our Corner Stores are located. The other end ofthe city is Farmland,

and represents the furthest out any consumer will choose to live. The city is closed such

that the population size and composition are exogenously determined. We normalize

the geographical and population size of the city to1, therefore we will not include

population density (population density being the ratio of population size to geographical

space) in this model3. We usez ∈ [0, 1] to represent the location of any given consumer

or firm. The CBD will be used as the starting point of the line,z = 0, and the Farmland

will be the outer point of the city,z = 1.

FarmlandzCBD
(z = 0) (z = 1)

Figure 2.1: The City

The retail rental price at any given point in the city is determined competitively4. We

2Our choice of city shape is similar to Brueckner et al. (1999)and makes it easier to include rental
lines in the model. For a treatment of spacial competition ina circular city or a bi-directional line please
see Salop (1979).

3Population density within this framework does not impact the decision of firms and consumers.
4Note that this only refers to the rental price for housing, wewill discuss commercial rental lines

below.
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will normalize the rental line by taking the rental rate at the Farmland as exogenously

determined by the external land market,r(1) = a, and allowing the rest of the market

to clear.

There are two types of transportation cost in our model, the money cost of com-

muting,t and shopping,g. These are both per-unit costs that need to be multiplied by

distance from destination to determine the full cost to the consumer.

For the sake of focusing our question and keeping our analysis simple, we make the

following assumptions about our model City:

(i) The distribution of the population across the city is uniform. In other words we

assume that there are no high density points in the city.

(ii) Stores have to pay rent based on their location, but do not take up any actual space,

therefore a consumer can live where a firm is located.

(iii) The money cost of commuting to work is higher than the the money cost of trav-

eling to the store,t > g. This is an intuitive assumption as consumers commute

to work daily, while shopping might happen on a weekly basis.

(iv) Zoning laws restrict the size of stores at the CBD to1 unit of the good. There are

no size constraints for stores located at the Farmland.

(v) There are no outside options in our model. Consumers mustchoose a place to live

and a firm to shop at given what is available to them from our setup of the model.

(vi) Firms compete on price.

Based on the timing of our model and the assumptions above, anequilibrium in our

model is characterized by the following:
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1. No firm has an incentive to change their choice of entry, location or price, taking

the strategy of other firms as given.

2. No consumer has an incentive to change their shopping and location choices,

taking the decision of other consumers and the strategy of all firms as given.

As we stated above, we begin with a city where only Corner Stores exist, with a

homogeneous consumer population, all earning wagew. All consumers work at the

CBD and will have to commute from their homes to work, requiring them to pay a

monetary cost of commuting equal totz. Consumers shop after work at the Corner

Stores located near the office, so do not have to pay any extra commuting costs related

to shopping.

Consumers’ Problem

Consumers spend all of their net earnings on one good,x, providing them with utility

measured byu(x), which we assume to be strictly increasing. They choose where to

live based on the rental cost of the location and the costs of commuting to work and

shopping. Therefore, the maximization problem for a representative consumer living at

pointz and shopping at the Corner Stores located at the CBD is given by:

max
x

u(x)

s.t. pcx = w − tz − r(z) (2.1)

Equation (2.1) is the usual budget constraint, we do not include any non-wage in-

come, since we are only interested in how changes in wage affects consumer choice.
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Here pc is the price charged by the Corner Stores andr(z) is the rent paid by the

consumer located atz and shopping at the CBD.

Constraint (2.1) is binding by the monotonicity of our utility function. Given that we

are only concerned with the consumption of one good and sincethere is no uncertainty

in our model, we can solve directly for the consumers’ optimal choice ofx. This is anal-

ogous to using a linear utility function, which, without loss of generality, is what we will

work with for the rest of this paper. Therefore, the indirectutility for our representative

consumer is given by:

vc =
w − tz − r(z)

pc

Consumers choosez to maximizevc. Therefore, given our homogenous consumer

population,r(z) must be such that the utility level for consumers is constantacross the

city line. We can rearrange the equation above to solve for the rental rate at any pointz

on the city line interval while treatingvc as fixed with respect toz.

r(z) = w − tz − pcvc (2.2)

We can think of this equation as the "rental indifference line". Since the utility

of all consumers is independent of location in equilibrium,we can fix the utility for

consumers living in our model city by the utility level of theconsumer living at the

Farmland,z = 1, paying a fixed rent ofr(1) = a:

vc(z = 1) = vc =
w − t− a

pc

(2.3)
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Combining equations (2.2) and (2.3) we can rewrite the rental formula along our

city line:

r(z) = t(1− z) + a (2.4)

The rental cost in our city is a decreasing function ofz, as consumers move out

towards the Farmland they are able to save money on rent equivalent to the extra com-

muting costs they must pay to get to work.

Corner Stores

All Corner Stores are located in the CBD and behave competitively without any fixed

costs or other barriers to entry. As we stated above, we assume zoning restrictions in

the center of the city limit store size to one unit of the good,x = 1. Given this market

structure, the higher the demand for the Corner Stores the higher the number of stores

that will be able to operate at the CBD. Throughout this paperwe will assume that

the commercial rental market is independent of the housing rental market, therefore the

cost structure of the firms in our city is independent of the consumers’ rental lines. The

Corner Stores face a constant marginal cost,c̄, and compete on price, therefore their

price is equal to their constant marginal cost,pc = c̄.

We can plug this price into the indirect utility from equation (2.3) to determine the

resulting utility level in our base case model with the Corner Stores as the only option

for our consumer population:

vc =
w − t− a

c̄
(2.5)
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Superstore

Now we will introduce the Superstore into our city model. Similarly to the Corner

Stores, the Superstore faces a constant marginal cost,ĉ. The Superstore can choose to

enter at the CBD without any fixed costs, but then its marginalcost will be equivalent

to that of the Corner Stores (and it will be limited to unit capacity by zoning laws).

Alternatively the Superstore can pay a positive fixed costk and locate in the Farmland.

If the Superstore locates in the Farmland it is able to take advantage of its more remote

location and larger size to bring down marginal costs, therefore in the Farmland̂c < c̄.

As we stated in our assumptions above, we do not assume any size restriction in the

Farmland, therefore the Superstore is free to choose its capacity.

Proposition 2.1: If a Superstore chooses to enter the market, only one will enter,

and that store will choose to locate out in the Farmland.

Proof: This is a direct result of our assumption on zoning restrictions as well as the

cost structure described above. If the Superstore chose to locate at the CBD its marginal

cost would be equivalent to that of the Corner Stores (in addition to not having fixed

costs), therefore it would price at marginal cost and earn zero profits. Given the lower

marginal costs associated with locating in the Farmland, ifthe Superstore locates at

z = 1 it will be able to undercut the Corner Store price and attractpositive demand. As

long as fixed costs are small enough this would lead to positive profits5. Therefore, we

have that if the Superstore chooses to enter it would locate out in the Farmland6.

5In the analysis that follows, and our discussion of Superstore profits, we will inherently assume that
if the Superstore attracts positive demand, the profits calculated will be enough to cover the Superstore’s
fixed costs.

6The strict assumptions we make on the laws of the city lead to the specific structure we have de-
scribed here. Although there are clearly examples of large discount stores located in the center of cities,
Superstores are much more likely to locate in the outer suburbs. Our specific model structure allows us
to focus our question on the relative abundance of differentstores at either ends of the city.
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As for the number of Superstores, any level of fixed costs for entering as a Super-

store, combined with our zoning restrictions, assures us that only one Superstore will

ever enter in the Farmland. Otherwise we would have a duopolyunder Bertrand com-

petition, resulting in negative profits.

Therefore, the Superstore enters as a monopolist facing a competitive fringe (the

Corner Stores), and chooses its price strategically.

If the consumer living at pointz chooses to shop at the Superstore their maximiza-

tion problem becomes:

max
x

u(x)

s.t. psx = w − tz − g(1− z)− rs(z)

Whereps is the price charged by the Superstore andg(1 − z) is the commuting

cost of living at pointz and shopping at the Superstore. The resulting utility levelis:

vs =
w − tz − g(1− z)− rs(z)

ps

Using the same argument as above we must have that the utilityfor consumers shop-

ping at the Superstore is independent of location. Solving for rs(z) in the equation

above we can determine the rental line faced by consumers that shop at the Superstore:

rs(z) = w − tz − g(1− z)− psvs (2.6)

Now let us consider the consumer living atz = 1. Whether they shop at the Corner
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Stores or the Superstore depends on the relative price of thetwo. But for the Superstore

to exist in our city it must at least attract the consumer living in the Farmland, otherwise

it will have zero sales and, due to its fixed costs of entry, would not choose to enter the

market. The utility of the consumer living in the outer part of the city is given by:

vs(z = 1) = vs = v =
w − t− a

ps

(2.7)

As before, equilibrium requires that the utility level is constant across our city in

equilibrium, independent of where consumers shop, so we have that the utility for all

consumers must be equal to that of the consumer atz = 1 as given by equation (2.7)

above.

Combining equations (2.6) and (2.7) we can solve for the rental line for consumers

in our city that shop at the Superstore:

rs(z) = (t− g)(1− z) + a (2.8)

The rental line for consumers shopping at the CBD is still thesame as the general

form we described in equation (2.2) above. Plugging in for utility from equation (2.7)

we can solve for the rental line faced by consumers shopping at the Corner Stores in

terms of the price charged by the Superstore:

rc(z) = w − c̄

ps
(w − t− a)− tz (2.9)

If the Superstore enters the market there are two possible structural outcomes.

1. The Superstore captures the entire market, this would mean that all consumers
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shop at the Farmland and the rental line for the entire city would be given by

equations (2.8) above. In our analysis below we will consider under what condi-

tion on our parameters such a scenario would be an equilibrium in our model.

2. The Superstore will price in such a way as to capture a portion of the city’s popu-

lation as determined by a point in the city such that above that point all consumers

shop at the Farmland. This scenario is depicted in figure 2.2 below.

Though we have not yet solved for the Superstore’s price, we can clearly see that the

slope for this rental line relative toz is equal to−t, which allows us to draw the graph

for the new rental lines across our city after having introduced the Superstore.

FarmlandCBD

}

a

r(z)

z

rc(z): slope =−t

rs(z): slope =−t + g

z∗

Figure 2.2: Rental Lines

Depending on the Superstore’s choice of price, there is a point along the city line

interval such that the consumers living to the right of that point will choose to shop at

the Superstore. That point in the line, which we will callz∗, is determined by the value
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of z such that the two rental lines as given by equation (2.2) and (2.6) are equal, as

shown in Figure 2.2 above. Setting the two equations equal toeach other and solving

for z we have:

1− z∗ =
1

λ

(

c̄

ps

− 1

)

s.t. z∗ ≥ 0 (2.10)

Whereλ = g

w−t−a
is a transportation parameter that measures shopping cost as a

percentage of the disposable income of the representative consumer living atz = 1.

We define disposable income as earned wages net of the cost of commuting to work

and rent. We can see from figure 2.2 and equation (2.10) that the demand faced by the

Superstore is determined by the pointz∗. As the Superstore increases its price,ps, the

point at which consumers switch from shopping at the Corner Stores to the Superstore

increases, decreasing the number of consumers that pay the additional cost to shop at

the Farmland.

Since we have assumed the Superstore has a cost advantage over the Corner Stores,

ĉ < c̄, if the Superstore enters the market it will always choose a price lower than̄c

and capture a positive fraction of the market, that is1 − z∗ > 0. If 1 − z∗ = 1 the

Superstore would capture the entire market and would not have any incentive to lower

its price, giving us the following lower bound for the Superstore’s choice of price:

ps =
c̄

1 + λ
(2.11)

The Superstore can drive out the Corner Stores from the city by providing a sig-

nificant price discount relative to the transportation costneeded to commute out to the

Farmland, represented here byλ. Interestingly, in low-income communities shopping
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and commuting costs represent a higher percentage of disposable income, highλ. A

higher lambda would impose a tighter constraint on the Superstore’s price in inequality

(2.11) above, making it more difficult for the Superstore to drive out the Corner Stores7.

Though not obvious, this result is somewhat intuitive. Low-income consumers find it

relatively more costly to travel to the store with the lower price, forcing those that live

too far away from the Farmland to shop at the more expensive, but more convenient Cor-

ner Stores. The role of income in the condition in equation (2.11) raises the question of

what happens in communities where there are both rich and poor households. We will

consider that question in detail in the next section when we introduce heterogeneous

consumers into our model.

For now we turn to the choice ofps by the Superstore in our current framework.

Superstore’s Problem:Plugging in our values forv andz∗ into the Superstore’s profit

function we have the Superstore’s optimization problem in terms of its choice of price

and our model parameters:

max
ps

πs = (1− z∗)v[ps− ĉ]− k = g

λ2

(

c̄

ps
− 1

) (

1− ĉ

ps

)

− k (2.12)

s.t. ps ≥ c̄

1+λ

Before we go on to explicitly solve for the Superstore’s price we can use our con-

dition from equation (2.11) along with the objective function above to portray the re-

lationship between the Superstore’s choice of price and itsprofits. In the figure below,

and in our analysis that follows, we takek → 0 trivially, since any positive level of

7This observation is related to the results we present in the first chapter of this thesis, where now we
are able to put the problem in a spatial setting and speak of the transportation costs of consumers rather
than the costs of obtaining information.
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fixed costs would deter an additional Superstore entering the market.

0

πs

ps
ĉ c̄c̄

1+λ
p∗

s

Figure 2.3: Superstore’s Profit

The profit curve in figure 2.3 is drawn assuming an interior solution, the optimal

price p∗

s
is above the cutoff point identified in equation (2.11). If wehad drawn the

figure so that the cutoff point was abovep∗

s
then we would have had a corner solution:

the Superstore would have chosenps = c̄

1+λ
and captured the entire market.

In our figure above, the optimal price for the Superstore isp∗

s, which maximizes

the Superstore’s profit function in equation (2.12). Maximizing the objective function

with respect tops we solve for the interior solution to the Superstore’s problem. As we

might expect the Superstore’s choice of price is a function of the marginal costs of the

two types of firms:

p∗

s
= c̄

(

2ĉ

c̄ + ĉ

)

(2.13)

78



Since we have assumed that the marginal cost of the Superstore, ĉ, is lower than

that of the Corner Stores, the term in the parenthesis is a positive fraction less than

one. Therefore, we have thatps < pc = c̄, as we expected. Interestingly, in this

case of our model, consumer income,w, and the transportation costs in the city,t and

g have a multiplicative effect on the Superstore’s profits, and do not impact its choice

of price. When we introduce consumers heterogeneous in income in the next section

transportation costs as well as income impact the Superstore’s choice of price as well as

its profits.

Plugging in the above price into our equation forz∗ above we can solve for the

portion of the consumers that choose to shop at the Superstore:

1− z∗ =























1
λ

(

c̄−ĉ

2ĉ

)

c̄

ĉ
< 1 + 2λ

1 Otherwise

(2.14)

Which is always positive, therefore the Superstore will enter the market and attract a

proportion of the consumer population. As we argued above, whether or not it captures

the entire market depends on our parameters. The condition for the existence of Corner

Stores isc̄

ĉ
< 1+2λ. In order for a Corner Store to be able to survive in a market when

a Superstore chooses to enter the difference between the costs of the two types of firms

must be low relative to the extra commuting cost required to shop at the Superstore. This

is in line with what we would expect in practice. In cities with large discount stores and

low transportation costs it would be less likely that we would find a Corner Store. While

in cities with more significant transportation costs and fewer large retailers, it is more

likely that we would find small convenient Corner Stores.
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Substituting in the resulting market price from equation (2.6) above into the Super-

store’s objective function in equation (2.12) we calculatethe resulting level of profits

for our Monopoly:

πS =
g(c̄− ĉ)2

4c̄ĉλ2

The profit of the Superstore is positive, and an increasing function of the marginal

cost of the Corner Stores,∂πs

∂c̄
> 0 (and decreasing with the marginal cost of the Super-

store). As we would expect, profits for the Superstore decrease when the transportation

costs in the city increase (∂πs

∂t
< 0, ∂πs

∂g
< 0). An interesting point here, usually

transportation costs would impact a business’ profits directly through increasing their

variable costs of bringing supplies to the stores. Here we have demonstrated that stores

can also lose out from high transportation costs due to a decrease in demand, due to a

decrease in purchasing power for the consumer. Big discountstores, or Superstores, can

mitigate the effect of high transportation costs on their market share through helping

reduce those costs for their customers. One example is when companies such as Tesco,

Ikea and Walmart provide free buses that take customers fromcity centers out to their

more remote store locations.

We determine the impact of the Superstore on the welfare of the consumers by com-

paring the indirect utility of the consumer population fromequation (2.5) with the indi-

rect utility after we introduce the Superstore in equation (2.7). Since we have shown that

the price of the Superstore will be lower than that of the Corner Stores in equilibrium,

we can clearly see that the indirect utility of consumers increases when the Superstore

enters the market. Plugging in our calculatedp∗

s
into equation (2.7) we solve for the

consumers’ utility after the Superstore enters the market:
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v =
(c̄ + ĉ)(w − t− a)

2c̄ĉ
=

g(c̄ + ĉ)

2c̄ĉλ
(2.15)

Subtracting the utility to consumers before and after introducing the Superstore we

can quantify the change in consumer welfare due to the Superstore:

∆v =
g(c̄− ĉ)

2c̄ĉλ
(2.16)

The positive impact of the Superstore on the consumers is an increasing function

of the cost differential between the two types of firms and thepurchasing power of the

consumers themselves.

This positive change in consumer welfare brought about by the entry of the Super-

store is in line with the empirical findings of Hausman and Leibtag (2007). In their pa-

per they demonstrate that consumers benefit significantly from the entry of Superstores

(or what they refer to as Supercenters) into a market. Thoughthey do not consider a

geographical model, they do argue that restrictive zoning laws that do not allow Su-

perstores to enter certain markets can end up hurting consumers, an argument that our

results above support.

Finally we consider the impact of the entry of the Superstoreon the rental market.

We found that the rental rate along the city line interval without the Superstore is given

by equation (2.4). When we introduced the Superstore the rental line for consumers

shopping at the Superstore is given by equation (2.8), whichis clearly less than or equal

to the old rental line for all values ofz. We can determine the new rental line for

consumers shopping at the Corner Stores by plugging inps from equation (2.6) and
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vc = v from equation (2.7) into our general rental line for shopping at the corner store

in equation (2.2).

rc(z) = w − g

λ

(

c̄+ĉ

2ĉ

)

− tz (2.17)

Which we can show to be below our old rental line for all valuesof z. In figure 2.4

below the grey area represents the loss to the absentee landlords due to the Superstore’s

entry into the city.

FarmlandCBD

}

a

r(z)

z
z∗

r(z)

rc(z)

rs(z)

Figure 2.4: Superstore’s Impact On Rental Lines

Introducing the Superstore into our simple model drives down rental costs all across

our city except for at the Farmland, where the rental cost is determined by the world

market. This is a very subtle but important result. Firstly,as we would expect, introduc-

ing the Superstore results in a relative increase in the rentat locations located closer to

the Farmland, since the rent in the rest of the city has decreased while it has stayed the

same atz = 1. This decrease in rent is weakly increasing as we move away from the
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Farmland. Secondly, it is clear from above that the landlords are the only ones who lose

out from the entry of the Superstore into the city. The only exception is the landlord

who rents out to the Superstore, they continue to earnr(z = 1) = a. This final result

is necessary for the structure we just described to be an equilibrium, if the owner of

z = 1 would have lost out by the Superstore’s entry then she would probably not have

rented out to the Superstore to begin with.

As we have shown, the entry of the Superstore benefits the consumers in the form

of higher utility, leaves Corner Stores indifferent earning zero profits, and leads to the

Superstore earning positive profits. The only "losers" in our simple scenario are the

landlords who are now earning lower rents on their property.

Now we will continue our analysis by introducing a heterogeneous consumer popu-

lation to our model.

2.3 Consumer Demand With Households Heterogeneous In Income

In this section we extend our base case analysis by introducing two exogenously deter-

mined levels of income for our consumer population. We continue to normalize our city

size and population to1, but now our city will be made up of high-income consumers

(typeh) and low-income consumers (typeℓ). A proportion,α, of the consumer popu-

lation are typeh consumers and earn high wages,wh, and(1−α) are typeℓ and earn

low wages,wℓ. We takeα as given.

All consumers work at the CBD and have to commute from their homes to work,

requiring them to pay a money cost of commuting equal totz. As before, we first

consider the case where only Corner Stores exist in our city,then we introduce the

Superstore and allow consumers the option of shopping afterwork at the grocery stores
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located near the office, or paying the additional transportation cost,g(1 − z), and

shopping at the Superstore.

As we discussed above, the timing of our model is in the form ofa Stackelberg

leadership model, where the Superstore sets its price and consumers choose housing

and shopping location in response. Therefore we must first determine how consumers

would respond to different price outcomes before considering the Superstore’s choice

of price in the next section. In our analysis below we use the following definition:

Definition 2.1: An integrated portion of the city is a segment of the city linesuch that

both types of consumers would choose to live in that section of the city at the prevailing

level of rent and retail prices.

Consumers’ Problem:When consumers only have the option of shopping at the Corner

Stores, the city rental lines will be similar to our base caseabove:

ri(z) = wi − tz − c̄vi,c for i = h, ℓ (2.18)

As in our base case the utility for consumers within the same income class must be

constant with respect to location,∂vi

∂z
= 0, therefore the slope of the rental lines with

respect toz is equal to−t and does not depend on income. This results in rental lines

for the two types of consumers that are parallel, with their relative position determined

by the difference in their wages and their consumption of thegoodx (in effect the level

of their rental line at the CBD given by:ri(0) = wi − c̄vi,c). Based on this structure

the only possible equilibrium outcome where both consumerslive within the city is

where the rental lines for the two types of consumers overlap, a fully integrated city

with high and low-income consumers living side by side (otherwise, if the rental line
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for one type of consumer is above the other, that consumer type would have incentive

to lower their rental bid, consuming more of the goodx, increasing their indirect utility

without giving up their choice of location).

If a typei consumer lives at the outer limit of the city,z = 1, then the indirect utility

for all typei consumers will be equal to that representative consumer. Inan integrated

city structure both types of consumers are indifferent between living at the Farmland or

anywhere else in the city, therefore we can represent the indirect utility of the two types

of consumers similar to our base case.

vi =
wi − t− a

c̄
=

g

c̄λi

for i = h, ℓ (2.19)

λi is a parameter representing transportation costs, as we defined above, but now varies

with income8.

Plugging equation (2.19) into our general rental line in equation (2.18) above, we

can solve for the rental line in the city for the two types of consumers.

r(z) = t(1− z) + a (2.20)

Notice that this rental line is independent of income and is identical to the rental line

in our base case model before we introduced a Superstore.

Before we move on it is important to note that this equilibrium structure does not

mean we are suggesting that without a Superstore a city will be fully integrated, in our

simple model we are ignoring some other important factors that contribute to segre-

gation that has been noted by previous papers, Brueckner et al. (1999) and the AMM

models among others. What we are looking to identify in this analysis is the kind of

8Recall thatλi = g

wi−t−a
, thereforeλh < λℓ by construction. This means thatvh > vℓ.
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agglomeration pressures that introducing a Superstore into a city can create. What we

see at first is that without a cheaper outside option shoppingseems to have a neutral

effect on household choice of location. Given how we have constructed our model this

is as we would expect. Without a Superstore households shop after work at the CBD,

so shopping has the same impact as commuting, so in effect no additional impact. Now

we go on to consider what happens when we introduce a Superstore into our city with

heterogeneous consumers.

Superstore: As before consumers can choose to shop after work at the Corner Stores

located at the CBD, or pay the additional transportation costs and shop at the Superstore

located atz = 1. The rental line for a typei consumer located atz and shopping at the

Superstore would be given by:

ri,s(z) = wi − tz − g(1− z)− psvi,s for i = h, ℓ (2.21)

As with the rental line for shopping at the Corner Stores the gradient of the rental

lines with respect toz for the two types of consumers are identical and equal to−t+g.

As before the utility for typei consumers from shopping at the Superstore with

shopping at the Corner Stores must be equal,vi,c = vi,s = vi. Setting the rent lines

for shopping at the Corner Stores equal to that of shopping atthe Superstore we can

solve for the point in equilibrium where consumer of typei switches from shopping at

the CBD to shopping at the Superstore9:

z∗

i
= 1− (c̄− ps)vi

g
for i = h, ℓ s.t. z∗

i
≥ 0 (2.22)

9Note that this is only true in equilibrium, where no consumers have incentive to change their location
and shopping decisions.
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From equation (2.22) we can clearly see that sincevh is larger thanvℓ by construc-

tion, we must have that the switching point for the typeh consumers falls below that of

the typeℓ consumers. That is,z∗

h < z∗

ℓ .

Based on our results above we can set a restriction on the equilibrium structure of

our city model with heterogeneous consumers after the entryof a Superstore.

Proposition 2.2: Given the order of switching for the two types of consumers wemust

have that in equilibriumrℓ,j(0) ≥ rh,j(0) andrh,j(1) ≥ rℓ,j(1) for j ∈ {c, s}.

In other words, high-income households will always weakly prefer to live atz = 1,

while low-income households will always weakly prefer to live atz = 0.

Proof: Let us assume the opposite is true, that there exists an equilibrium such that

the rich outbid the poor near the CBD,rh,j(0) > rℓ,j(0) for all j ∈ {c, s}, only the

rich would live in the city center. But given the fact that therich switch to shopping at

the Superstore earlier than the poor (z∗

h
< z∗

ℓ
) and that both types of consumers have

the same slopes for their rental lines, that would mean the rental line for the rich would

be higher than that of the poor across the entire city line, the poor would be homeless.

But this would not be an equilibrium. First of all, the rich have no incentive to strictly

outbid the poor across the entire city line since we have not included housing size in

the consumers’ utility function10. Secondly, by assumption (v), the poor would have

incentive to bid up their rental lines until they are able to live somewhere within the

city. Given the order of switching for the two types of consumers, as the poor raise their

offer the rental line for the poor living near the CBD would overlap with that of the

rich at least as quickly as that of the poor and rich living outin the Farmland, giving us

10this is a simplifying assumption we make in our model in orderto focus on shopping behavior, other
papers dealing with city structure have considered the impact of space preference on structural outcome,
see AMM models.
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rh,j(0) = rℓ,j(0), violating our assumption above.

In the same way, if we assume that the poor outbid the rich at the Farmland then

their rental line would be above the rich across the entire city, giving the rich incentive

to raise their rental lines untilrh,j(1) = rℓ,j(1).

One of the consequences of this result is that the utility of the typeh consumers does

not depend on the rental lines across the city. This is due to the equilibrium condition

that the utility of each type must be constant with respect totheir location and shopping

choice. The utility of all typeh consumers will be equal to the utility of the typeh

consumer living at the pointz = 1, where rent is constant, regardless of the resulting

city structure. We will come back to this point in the discussion of the equilibrium level

of consumer utility.

The above argument means that our model does not allow for thestructural out-

come where high-income consumers live in the city center andlow-income families are

segregated out in the periphery of the city. This is an unrealistic limitation within our

model. That type of structure is commonly observed in the real world, especially in

major European cities, Brueckner et al. (1999). One way to allow for such a structure

would be to add a time component to transportation costs, making it more costly for

high-income families to live away from their job location atthe CBD11. If time costs

were high enough we could show that their exists a segregatedoutcome with typeh

consumers living near the CBD.

Alternatively we could add to our model a second good that does not have any

11This would only be true if the time cost of commuting to work was greater than the time cost of
shopping.
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spatial considerations12. The result in Proposition 2.2 is due to higher income consumers

switching to shopping at the Superstore at an earlier point on the city line-interval than

the low-income consumers. Wealthy consumers buy more of thegood, and therefore in

utility terms attribute greater value to the lower price offered by the Supestore. If there

existed a non-geographical good that represented a greatersource of utility for higher

income consumers relative to the poor, then it would be possible that the poor would

value the lower price of the Superstore more than the rich, and therefore would be able

to outbid the rich in the outer part of the city (in such a scenario their switching point

would be before that of the rich)13. We will leave the formal analysis of these extensions

for future work.

Given Proposition 2.2 we must have that in equilibrium the utility for all type h

consumers is equal to that of the high-income consumer living atz = 1 and shopping

at the Superstore:

vh = vh,s(z = 1) =
g

psλh

(2.23)

Therefore, the rental line for the higher income consumers shopping at the Corner

Stores and the Superstore are respectively given by:

rh,c = wh− gc̄

psλh
− tz rh,s = (t− g)(1− z) + a (2.24)

From the second equation in (2.24) we have that the rental line for the rich shopping

at the Superstore does not depend on the price of the Superstore. That is because we have

12We can think of these as goods that could be ordered online or over the phone and will be delivered
directly to the home. Alternatively we could think of these as goods that are available all along the city
line.

13Brueckner et al. (1999) use historical amenities, such as the Seine and the Louvre in Paris, to draw
the rich to the city center.
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fixed the rent atz = 1 to a. Changes in the Superstore’s price impacts the high-income

consumers through their rental line from shopping at the CBD. As the Superstore’s

price, ps, increases the rent the rich are willing to pay to live at the center increases,

leading to fewer high-income consumers that choose to shop out in the Farmland.

The level of utility and rental lines of the low-income consumers are less straight-

forward, they depend on the structure of the city, which in turn depends on the choice

of price by the Superstore.

Different Cases of Consumer Demand

As we have shown above, the location at which consumeri switches from shopping at

the Corner Stores to shopping at the Superstore is determined by z∗

i
. We can see from

equation (2.22) that as the Superstore increases its price,ps, z∗

i
increases, consumeri

has to be located further away from the city center in order for them to prefer to shop

at the Superstore. We will demonstrate below that changes inz∗

i
for the two types

of consumers, as well as our the proportion of type-h consumersα, results in a non-

continuously differentiable demand curve with two kinks.

(1) D(1)
s

= (1− z∗

h
)vh ⇐⇒ ps ∈

[

c̄

1+αλh
, c̄
)

(2) D(2)
s

= αvh ⇐⇒ ps ∈
[

c̄

1+αλℓ
, c̄

1+αλh

]

(3) D(3)
s

= [αvh + (1− α− z∗

ℓ
)vℓ] ⇐⇒ ps ∈

(

ĉ, c̄

1+αλℓ

)
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c̄

c̄

1+αλh

c̄

1+αλℓ

ĉ

0

D(1)
s

D(2)
s

D(3)
s

ps

D

Figure 2.5: Demand Lines

In the above setup we have implicitly assumed thatĉ is low enough relative tōc to

allow for the 2nd and 3rd cases of demand. In our analysis of demand below we will

more formally define our assumption on the difference between the marginal cost of the

two types of firms.

The demand line associated withD(2)
s is straight and drawn more steeply than the

other two lines since in that price band demand is only increasing intensively as price

decreases (no additional consumers are shopping at the Superstore, only the existing

customers are buying more of the good), while in the other price ranges demand is

increasing both intensively and extensively (the slopes ofthe lines are becoming less

negative). In fact, we can show that the price elasticity of demand alongD(2)
s

is equal

to−1, therefore because we assume constant marginal costs, along that section of the
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demand line the Superstore would increase its price until itreaches the kinked intersec-

tion betweenD(1)
s andD(2)

s .

Since our demand line is non-continuously differentiable we will consider each of

these demand lines separately. In each case of demand we willsolve for the level of

utility, which represents level of demand from each type of consumer, and rental bid

lines in the city taking the price of the Superstore as given.

Case 1: D(1)
s

(c̄ > ps ≥ c̄

1+αλh
)

In the first section of our demand line, the Superstore’s price is high enough to push the

switching points of the two types of consumers to a point thatis further out in the city

than the proportion of low-income consumers,1−α. This means that the rental lines for

the two types of consumers shopping at the CBD are overlapping, the city is integrated

close to the CBD, while only high-income consumers live out in the Farmland.

}

a

FarmlandCBD

rℓ,c = rh,c

rh,s

r(z)

z
(1− α) z∗

ℓ
z∗

h

Figure 2.6: City Integrated Near the CBD (D(1)
s

)
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The utility for the low-income consumers is determined by the point in the city

where the rental line of the poor shopping at the CBD crosses that of the rich shopping

at the Farmland, at pointz∗

h in figure 2.6 above. Setting the two rental lines equal to

each other we find the level of utility and the rental line for low-income consumers in

terms of the Superstore’s price:

v
(1)
ℓ =

g

psλh

− wh− wℓ

c̄
= vh−

wh− wℓ

c̄
(2.25)

r
(1)
ℓ,c = wh− gc̄

psλh
− tz = rh,c (2.26)

The utility of the poor is equal to the utility of the rich lessthe difference in the

purchasing power of the two types of consumers. Interestingly, although low-income

households do not shop at the Farmland, their utility is a decreasing function of the

Superstore’s price. In this configuration the rental lines of the poor and rich shopping at

the Corner Stores are overlapping and must increase together asps increases, leading to

a decrease in welfare for both types of consumers.

Case 2: D(2)
s

( c̄

1+αλh
≥ ps ≥ c̄

1+αλℓ
)

On the second section of the demand line the two income classes in our city are

completely segregated, with the rich living out in the Farmland and shopping at the

Superstore and the poor living in the city center and shopping at the CBD. At the segre-

gation point in our city, given by1 − α, the rental line for the low-income households

shopping at the CBD equals that of the high-income households shopping at the Super-

store.
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}

a

FarmlandCBD

rℓ,c

rh,s

r(z)

z
z∗

h
z∗

ℓ(1− α)

Figure 2.7: Segregated City Structure (D(2)
s )

Evaluating the formula forrh,s in equation (2.24) atz = 1 − α and setting it

equal to the equation forrℓ,c in (2.26) evaluated at the same point we can solve for the

equilibrium level of utility for low-income households:

v
∗(2)
ℓ =

αg

c̄
+

g

c̄λℓ

(2.27)

We can now use our result above to get the rental line for low-income households in

terms of our parameters:

r
∗(2)
ℓ,c = t(1− z) + a− αg (2.28)

From equations (2.23) and (2.27) we have that the utility of the high-income con-

sumers depends only on transportation costs and the price ofthe Superstore, while the

utility of the low-income households depends on the proportion of high-income house-
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holds in the city,α, as well as transportation costs. In this case the utility ofthe poor

only depends on the Superstore’s price indirectly.ps does not appear in equation (2.27)

explicitly, but the Superstore’s price does determine whether or not our city would be

in this case of demand. The welfare of the poor increases withthe percentage of the

wealthy in the city because higher proportion of high-income consumers lowers the rent

at the city center where the low-income households live, we can see this effect in the

rental line for the low-income households in equation (2.26) above. This effect is lim-

ited in the sense that asα gets large enough it is less likely that pricing at this demand

interval is optimal for the Superstore, we will get to this point below.

Case 3: D(3)
s

: c̄

1+αλℓ
≥ ps ≥ ĉ

In the final section of the demand line, the Superstore charges a low enough price

that will push the switching points of the two types of consumers to a point that is closer

to the city center than the segregation point,1− α. This means that the rental lines of

the rich and poor shopping at the Superstore are overlapping, the city is integrated out

near the Farmland, while only low-income households live near the city center.
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}

a

FarmlandCBD

rℓ,c

rh,s = rℓ,s

r(z)

z
z∗

h (1− α)z∗

ℓ

Figure 2.8: City Integrated Near the Farmland (D(3)
s )

The Superstore captures all of the high-income consumers aswell as a portion of

the poor. Depending on the value of our parameters, there is also a scenario where

the Superstore would choose to price low enough to capture the entire city population

and push the Corner Stores out of the city. Under this scenario the city would be fully

integrated with both consumer types shopping at the Superstore. We will consider under

what condition such an outcome might occur below.

Similarly to equation (2.7) from our base case, since we havethat the city is in-

tegrated out near the Farmland the utility for both types of consumers is given by the

utility of the consumer living atz = 1 and shopping at the Superstore:

vi = vi,s(z = 1) =
g

psλi

(2.29)

While the two rental lines for low-income households are given by:
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r
(3)
ℓ,c = wℓ − gc̄

psλℓ
− tz r

(3)
ℓ,s = (t− g)(1− z) + a = rh,s (2.30)

The rental line for the two types of consumers shopping at theSuperstore are over-

lapping, therefore they are identical.

Finally, although technically the Superstore might choosea price as low as its own

marginal cost,̂c, and still earn non-negative profits, we would like to consider the price

at which the Superstore would capture the entire market and push out the Corner stores

out of our city. Under this scenario, the rental lines for thetwo types of consumers

shopping at the Superstore would be overlapping over the entire city line. We can solve

for this lower bound on the Superstore’s price by setting theswitching point for the

lower income consumer,z∗

ℓ , to zero. Solving forps we get the following additional

lower bound for the Superstore’s price.

ps =
c̄

1 + λℓ

(2.31)

Clearly this price could end up below the marginal cost of theSuperstore,̂c, but to

allow for the possibility of a fully integrated city we will assume that̂c < c̄

1+λℓ
.

2.4 Superstore’s Problem With Households Heterogeneous InIn-

come

Now that we have determined how the consumer population would choose their housing

and shopping locations given the Superstore’s price, we will look at how the Superstore
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will choose a price knowing the reaction of the consumer market. We will first set up the

general form of the Superstore’s problem, then we will solvefor the optimal price within

each case of demand as defined above. Finally we will identifyunder what conditions,

if any, on our model parameters the proposed structures above constitute an equilibrium,

and the resulting levels of utilities, rent and profit in eachpossible structure.

The Superstore’s Problem:The general form of the Superstore’s problem is given by:

max
ps

[θh(ps)vh + θℓ(ps)vℓ] [ps − ĉ]

s.t. θh(ps) ≤ α and θℓ(ps) ∈ [0, 1− α]

θi(ps) is the proportion of typei consumers that shop at the Superstore. We intro-

duce this notation rather than usingz∗

i
since we would like to limit these proportions

to correspond with the proportion of each type of consumer. We cannot do that using

z∗

i
since the latter can take any value between0 and1. The above set up is in effect a

maximization problem with three inequality constraints (we know thatθh is positive by

Proposition 2.2 and the fact that it would always be optimal for the Superstore to charge

a price below the Corner Stores and attract a positive numberof consumers).

Whether or not the constraints in the maximization problem above are binding de-

pends on which one of our cases of consumer demand the Superstore is facing. We will

consider the Superstore’s problem under each case of demandseparately.

The Superstore’s profit in demand caseD(1)
s :
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π(1)
s

=
g

λ2
h

(

c̄

ps

− 1

)(

1− ĉ

ps

)

(2.32)

s.t. ps ≥ c̄

1+αλh

Maximizing with respect tops we can solve for the Superstore’s choice of price and

resulting level of profit in our first case of demand:

p∗(1)
s

=
2c̄ĉ

c̄ + ĉ
π∗(1)

s
=

g(c̄− ĉ)2

4c̄ĉλ2
h

(2.33)

A similar result to what we calculated for the Superstore in our Base Case. This

similarity is not surprising since, as in the Base Case, the Superstore is targeting a

portion of one type of consumer.

Now that we have the Superstore’s choice of price, we can substitute it into the levels

of utility for the two types of consumers in equations (2.23)and (2.25) to determine the

consumers’ utility in terms of our parameters.

v
∗(1)
h =

g(c̄ + ĉ)

2c̄ĉλh

v
∗(1)
ℓ = v

∗(1)
h − wh− wℓ

c̄
(2.34)

We can do the same for our rental lines. We have already shown that the rental line

for high-income consumers shopping at the Superstore does not depend on price, and is

equal to the rental line from equation (2.24) above. The onlybinding rental line for the

poor is from shopping at the CBD, and as we have previously shown, overlaps that of

the rich.
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r
∗(1)
h,c = r

∗(1)
ℓ,c = wh− g(c̄+ĉ)

2ĉλh
− tz (2.35)

The Superstore’s profit in demand caseD(2)
s

:

This is the fully segregated outcome in our model, where the poor live in the city

center and the rich live out near the Farmland. In this part ofthe demand graph all

high-income consumers and none of the low-income consumersshop at the Superstore,

therefore the Superstore’s profit function is given by:

π(2)
s

=
αg(ps− ĉ)

λhps

(2.36)

s.t. c̄

1+αλh
≥ ps ≥ c̄

1+αλℓ

From figure 2.7 above, and examination of the profit function in equation (2.36),

we can see that the demand faced by the Superstore is not dependent onz∗

i
as long

asz∗

h
≥ (1 − α), this means that any decrease in price by the Superstore doesnot

lead to new customers, only existing customers purchasing more of the good. Since

the Superstore faces constant marginal cost and demand is unit elastic as long asps <

c̄

1+αλh
, the Superstore would push its price up to the upper bound of the constraint

above, decreasing costs without any loss to revenue. Therefore, in this case of demand

we would have a corner solution with price given by:

p∗(2)
s

=
c̄

1 + αλh

(2.37)
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The price of the Superstore is an increasing function ofwh and does not depend on

wℓ. As the income of the wealthier consumers increases, the price of the good at the

Farmland approaches the price of the Corner Stores asymptotically. We can also see

thatps is a decreasing function ofα, that is as the proportion of high-income families

increases, it will be optimal for the Superstore to lower itsprice in order to prevent

some wealthy consumers from switching to shopping at the Corner Stores. In the same

way we can see that as the proportion of wealthy consumers decreases, the price of the

Superstore approaches that of the Corner Stores, requiringhigher prices from a smaller

population of wealthy consumers being pushed further away from the CBD.

Substituting the price above into equation (2.23) and (2.36) we derive the utility for

high-income consumers and profit of the Superstore in terms of our parameters:

v
∗(2)
h =

αg

c̄
+

g

c̄λh

π∗(2)
s

=
αg[c̄− ĉ(1 + αλh)]

c̄λh

(2.38)

Since the utility of the poor as well as the effective rental line across the city are

independent of the price of the Superstore, they are as we calculated in (2.27) and (2.28)

above. We can see in this scenario of demand the utility of therich and poor are almost

exactly the same, except that the rich benefit from transportation costs being a lower

percentage of their disposable income,λh < λℓ. It seems that the segregation of the

poor into the city center does not cost the poor in terms of their level of indirect utility.

That is, despite paying higher rents in the city center and being forced to shop at the

more expensive Corner Stores, in our model the rental and goods markets adjust in a

way to compensate the poor for their worse-off position. In real world situations there

might be structural frictions that exist that would preventsuch a compensation. One

example would be if the poor had to pay higher commuting costsrelative to wealthier
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households, allowing the Superstore or landlords to be lessconcerned with the impact

of their choice of price on the less mobile poor population, LeRoy and Sonstelie (1983).

Comparing the equations above with our derived indirect utility without the Super-

store in equation (2.19) we can see that under this demand scenario the utility for both

types of consumers have increased by a factor ofαg

c̄
due to the entrance of the Super-

store. Clearly the positive impact of the entry of the Superstore increases as the cost

of commuting to the store and the proportion of wealthy in thepopulation increase.

Therefore, from the consumers’ perspective some level of transportation costs serves as

a benefit by driving down rental costs.

Before we go on, it is important to note that the corner solution at the kink between

D(2)
s

andD(3)
s

would never be an optimal outcome for the Superstore. As we argued

above, once the Superstore reaches a price where all of the rich and none of the poor

shop out in the Farmland, the elasticity of demand becomes−1 and the Superstore

would choose to continue increasing its price until demand reaches the intersection of

D(1)
s

andD(2)
s

.

The Superstore’s profit in demand caseD(3)
s

:

π(3)
s

= g
[

α( 1
λh
− 1

λℓ
) + 1

λ2
ℓ

( c̄

ps
− 1)

]

[1− ĉ

ps
]

s.t. c̄

1+αλℓ
> ps ≥ c̄

1+λℓ

We have a strict inequality on the upper constraint from our argument above ruling

out the kink betweenD(2)
s

andD(3)
s

. It is possible that the Superstore will drive down

its price low enough to capture the entire market. This wouldbe a corner outcome such
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that the switching point of the low-income consumer will be pushed all the way back to

the center of the city, we will consider this corner out come below. Now we look for an

interior solution in our third case of demand.

Maximizing with respect tops, we get the following for the Superstore’s choice of

price:

p∗(3)
s

=
2c̄

c̄+ĉ

ĉ
− αλℓ

(

λℓ−λh

λh

) (2.39)

Resulting in consumer utility and Superstore profit of:

v
∗(3)
i =

g

2c̄λi

[

c̄ + ĉ

ĉ
− αλℓ

(

λℓ − λh

λh

)]

for i = h, ℓ (2.40)

π∗(3)
s =

gĉ

4c̄λ2
ℓ

[

c̄− ĉ

ĉ
+ αλℓ

(

λℓ − λh

λh

)]2

(2.41)

The welfare of the two types of consumers is increasing with the cost advantage

of the Superstore, which is not surprising since in this segment of demand they are

both shopping at the Superstore. Interestingly the welfareof both types of consumers

decreases as the difference in income between the two increases. This is because the

Superstore’s price increases with the differential in income.

The rental line for the poor and the rich shopping at the Superstore is again not

impacted by the Superstore’s price and is given by the secondequation from (2.24)

above. We can derive the rental line of the poor shopping at the CBD buy plugging in

our resulting price into the rental line from equation (2.30).
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In the case of a corner outcome the Superstore drives down itsprice to the point

where all consumers in the city shop at the Farmland, in otherwords the Superstore

would price such thatz∗

ℓ = 0:

p∗(4)
s

=
c̄

1 + λℓ

(2.42)

At this price the city would be fully integrated, the rental lines for the two types of

consumers would be overlapping and cover the entire city line, with all consumers shop-

ping at the Superstore. This scenario would result in consumer utility and Superstore

profit equal to:

v
∗(4)
i =

g(1 + λℓ)

c̄λi

π∗(4)
s

=
g[c̄− ĉ(1 + λℓ)]

c̄

(

αλℓ + (1− α)λh

λℓλh

)

(2.43)

The city rental line would be determined by that of the poor and rich shopping at the

Superstore and given by second equation in (2.24) above.

We will consider the implications for consumer utility for each of the outcomes

described above.

2.5 Analysis of Equilibria

Now that we have fully described the choice of price by the Superstore under each

demand scenario as well as the various city structures that result, we will consider under

what conditions these different structural and price outcomes represent an equilibrium.

By equilibrium we mean a case where the Superstore is maximizing profits under such a

city structure, and where consumers have no incentive to move or change their shopping
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options. We begin by considering the constraints that we defined in the three cases of

the Superstore’s problem above. Comparing our derived price for the Superstore in each

of the cases with the respective constraints, we obtain the following range of values for

our parameters. The ranges on our parameters below signify the conditions for profit

maximization for each structural outcome:

(i) c̄−ĉ

ĉ
< 2αλh ⇒ Integrated

Center

(ii) 2αλh ≤ c̄−ĉ

ĉ
≤ αλℓ(1 + λℓ

λh
) ⇒ Segregated

(iii) αλℓ(1+ λℓ

λh
) < c̄−ĉ

ĉ
< 2λℓ +αλℓ(

λℓ−λh

λh
) ⇒ Integrated

Periphery

(iv) 2λℓ + αλℓ(
λℓ−λh

λh
) ≤ c̄−ĉ

ĉ
⇒ Fully

Integrated

The above constraints follow the path we would expect. When income inequality in

the city, measured in our model byα and(λℓ−λh), is high relative to the Superstore’s

cost advantage over the Corner stores,c̄−ĉ

ĉ
, then the Superstore would be expected to

charge a higher price and only target a portion of the wealthyconsumers, as in our

demand structureD(1)
s . This leads to an equilibrium structure where only the rich live

out in the Farmland, the area near the CBD is integrated, and only a portion of the

high-income consumers shop at the Superstore.

As the cost advantage of the Superstore increases relative to the inequality within

the city, we move through the different cases of city structure that we have described

above. We can use the ranges of outcome on our parameters to draw figures depicting

the ranges in which the four cases of demand obtain. The diagram below compares the
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cost advantage of the Superstore over the Corner stores,c̄−ĉ

ĉ
, relative to the proportion

of high-income consumers in our city,α.

Integrated
Center Segregated

Integrated
Periphery

Fully
Integrated

2λℓ

2λh

c̄−ĉ

ĉ

α

0

α = 1

Figure 2.9: Regions of Equilibria:α

We can see that for low levels ofα and a high cost advantage for the Superstore

it becomes more likely that our city is fully integrated. In this structure both types of

consumers are shopping at the Superstore and are indifferent as to where they live. This

outcome is associated with the lowest price charged by the Superstore, and the lowest

rental prices across the city. For middle-values of income inequality and Superstore cost

advantage it becomes more likely that our city is either fully segregated, or integrated

out near the Farmlands with only the poor living near the citycenter.

Similarly, for small income differentials (represented bya smaller difference be-

tweenλh andλℓ) and high cost advantage for the Superstore, the fully integrated out-

come is more likely, while a middle range of the two factors leads to our segregated
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outcome. Interestingly, for low values of the Superstore’scost advantage, holdingα

constant, income differential does not impact the equilibrium outcome. Even for very

small differences in income, the demand structureD(1)
s would be an equilibrium. We

can interpret this result as a capacity requirement on stores in order for shopping op-

tions to impact consumer location decisions. For consumersto take the location of the

Superstore into consideration when deciding where to live,there must be a significant

difference between the price (and capacity) of the Superstore relative to the corner stores

that are more readily available.

Equilibrium Utility

To see the impact of the Superstore on consumer welfare we look at the utility of each

type of consumer in the different city structures. The following are the resulting utility

levels from the various equilibrium outcomes described above. The first case is when

we have heterogenous consumers without the Superstore. Thenext four outcomes are

the various city structures that are possible when the Superstore enters the market.

Fully Integrated Without Superstore

vi =
g

c̄λi

for i = h, ℓ

Integrated Center

v
(1)
h =

g

psλh

v
(1)
ℓ = v

(1)
h − wh− wℓ

c̄

Segregated
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v
(2)
h =

g

psλh

v
(2)
ℓ =

g(1 + αλℓ)

c̄λℓ

Integrated Periphery

v
(3)
h =

g

psλh

v
(3)
ℓ =

g

psλℓ

Fully Integrated With Superstore

v
∗(4)
i =

g(1 + λℓ)

c̄λi

for i = h, ℓ

The utility of typeh consumers is always determined by the high-income consumer

living at z = 1 and shopping at the Superstore. Therefore, the utility of the typeh

consumers is rising at an increasing rate as the Superstore lowers its price, irrespective

of city structure or changes in the rental lines. The utilityof the low-income consumers

only increases in the semi-integrated outcomes, staying constant when the city is segre-

gated. Figure 2.10 portrays how consumer utility changes asthe Superstore’s marginal

cost,ĉ, changes relative to the Corner Stores’,c̄ (keepingα andλi constant), moving

the city across the various income structures.
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c̄

Integrated
Center

Segregated

Integrated
Periphery

vhvℓ

0

ĉ

v

Figure 2.10: Equilibrium Utility

Interestingly, the utility of the typeℓ consumers increases at the same pace as the

high types up until the price of the Superstore reaches the constraint for the segregated

outcome. Although in the first case of demand low-income consumers do not shop at

the Superstore, they benefit from the low price offered by theSuperstore as if they were

typeh consumers. This is because high-income consumers live across the entire city.

Therefore, the rent-savings in the city center must match the cost savings of shopping

at the Superstore in order to keep the high-income consumerslocated at the city center

indifferent to those living out near the Farmland.

In the segregated outcome the utility of the low-income consumers is fixed by the

segregation point in the city. Their rent is not changing andthey are continuing to pay

the same price at the CBD. This is when the utility of the high-income consumers begins
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to increase relative to theℓ types. In this segregated outcomeh type consumers benefit

from low rents and low prices in the outer part of the city. Since there are noh types

living in the city center, the rent for low-income consumersdoes not change, leaving

them relatively worse off. This is the period in the figure above where the utility of the

two types of consumers diverges at the fastest pace.

Finally, when the city is integrated out in the periphery, the low-income consumers

begin to benefit directly from the low price offered by the Superstore. Now the util-

ity of both types of consumers is determined by the representative consumer living at

z = 1 and shopping at the Superstore. Yet, the utilities of the twotypes of consumers

continue to diverge. In this city structure rents are no longer changing across the city,

only changes in Superstore’s price affects consumer welfare. The greater buying power

of high-income consumers allows them to benefit more from thedecrease in the Super-

store’s price, their utility increases at a faster pace relative to that of the low-income

consumers.

As we can see in the figure above, both consumers are better offfrom the entrance

of the Superstore into the market. In addition, the welfare of both types of consumers

is increasing monotonically with decreases in the price of the Superstore. These are not

very controversial or surprising results. In most cases, consumer theory predicts that the

entry of lower priced firms does not hurt, and in general benefits, consumers.

The interesting result in our equilibrium analysis above isthat in certain forms of

city income structure, the two types of consumers do not benefit equally from the Super-

store’s discount. When low-income consumers are segregated away from the Superstore

they do not benefit from the low prices offered. This effect ismitigated by what we can

call "Neighborhood Effects". When the city center is integrated, the rental lines across
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the city are interconnected, allowing low-income consumers to benefit from the Super-

store’s price through lower rent costs.

2.6 Conclusion

In this paper we have analyzed various income structures in cities and how they are

related to firm pricing strategy. In our base case model with ahomogeneous consumer

population we showed that the Superstore’s entry into the city leads to lower rental

prices, allowing consumers to spend a higher portion of their income on consumption

of our representative good,x. We also argued that without any income disparity, all

consumers benefit equally from the entry of the Superstore into the market.

Then we introduced heterogeneous consumers into our model,with consumers earn-

ing two different exogenously determined levels of income.We showed that as the dif-

ference between the income of the rich and poor increases it becomes more likely that

our city is segregated by income, with the rich consumers living in the outer part of the

city. We also showed the conditions under which we would havemore hybrid structural

outcomes. More specifically, we showed that as the cost advantage of the Superstore

increases relative to the Corner Stores, the city becomes more integrated, moving the

resulting equilibrium towards the fully integrated outcome with all consumers shopping

at the large discount store. At the same time we demonstratedthat the two types of

consumers do not benefit equally from the entry of the Superstore, especially when the

city is completely segregated.

The determinants of city structure that we consider are similar to those considered

in previous literature in that they are associated with the amenities available in a city.

We go beyond previous literature on regional economics by focusing on the interplay
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of the rental market with firms’ strategy, thereby looking toconnect the existing work

in regional economics with the industrial organization literature. We also introduce

distributional considerations into the city model, demonstrating how the makeup of the

consumer population can impact firm strategy and city structure. Of course households

take into account many different factors when choosing where to live, and most of these

issues have been dealt with in previous work. The purpose of our paper is to attempt to

investigate the impact of firm pricing on household choice oflocation, taking the other

factors analyzed in previous work as given.

The results we have presented above are an example of how spatial frictions can lead

to divergence of welfare between consumers of different income levels. These results

are similar to the information frictions that we discussed in the first chapter of this thesis.

Whether lower income consumers are at a disadvantage because they do not have good

information or physical access, the implications are similar. The existence of spatial and

information frictions can lead to market outcomes that putslower income households at

an inherent disadvantage.

One natural question to ask, given our results, is what are the policy implications

of such spatial frictions. Clearly the transportation costs present in our model are key

factors in the outcomes we have described. But lowering transportation costs across the

city line would not necessarily help remove these frictions. Our results depend mainly

onλ, transportation costs relative to consumers’ disposable income. Lowering the cost

of transportation would not lower the relativeλ between the two types of consumers

considered. An alternative would be to tax the high-income consumers, and/or the Su-

perstore, and use the tax proceeds to subsidize the transportation costs of the lower

income group. But these taxes might have a distortionary impact on Superstore pricing
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as well as our rental market. We hope to more carefully consider this question in a future

paper.

Finally, one shortcoming of our model is that it does not explain a segregated city

outcome with rich consumers living in the city center, a commonly observed city struc-

ture, especially in major European cities, Brueckner et al.(1999). One way to address

this issue would be to include time costs of transportation into our model. The mone-

tary costs of the time spent traveling from home to work is theloss of wages. Therefore,

introducing time costs would increase the incentive for wealthier consumers to locate

closer to their jobs in the city center (this is assuming thatthe time cost of commuting to

work is greater than that of shopping at the Superstore, a reasonable assumption since

most people commute to work everyday while they go shopping only one or two times

a week). Adding time costs allows for a much wider set of structural outcomes in our

city and would be a very interesting extension of our analysis.
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CHAPTER 3

ACCESS TO BANKING AND I NCOME I NEQUALITY

Abstract

This chapter uses a simple model of banking services to consider how deposit-taking
banks price for their services and choose the type of depositcustomers that they target.
This chapter goes beyond previous theoretical work on consumer banking, identifying
the role of household income in the access to deposit services. We show that a higher
rate of return on investments available to banks lowers financial exclusion, increasing
the profitability of low-income consumers for deposit-taking institutions. This suggests
that the possibility of financial exclusion increases in periods of recession. The model
demonstrates how an increase in income dispersion can lead to a greater proportion of
consumers excluded from mainstream banking.

3.1 Introduction

The importance of access to banking services for participation in the mainstream econ-

omy has made it increasingly costly for those households that are left out of the financial

services sector. Over the last several decades financial services have become more so-

phisticated and prevalent in developed economies. Households rely on bank accounts

to conduct basic financial transactions, build precautionary savings, and as a means for

access to affordable credit. Most workers in advanced economies are no longer paid in

cash, and require a way to cash checks or set up direct deposits in order "access" their

wages. Households without a bank account not only end up paying more for basic fi-
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nancial services, but they may also be more vulnerable to loss or theft of their cash and

asset holdings and often have difficulty building credit histories and achieving financial

security.

The purpose of this paper is two fold. First, we go beyond previous theoretical

work on consumer banking by considering a model of bank deposit services with a

consumer population heterogeneous in income. This will allow us to focus specifically

on what type of consumers are excluded from banking services. We look to identify how

mainstream banks charge for deposit accounts and the customers they target. Second,

we look at what happens to the consumers that are left out of the mainstream banking

sector, and the costs they face when they are forced to turn toAlternative Financial

Services. Finally we consider the role of AFS in the financialservices market as well

as what happens when we allow banks to participate in the AFS market. We show that

the welfare impact of financial exclusion depends significantly on the extent to which

consumers can participate in the economy without requiringthe services of financial

institutions.

A recent study in the U.S. by the Federal Deposit Insurance Corporation (FDIC)

found that access to mainstream banking services such as deposit accounts, debit cards

and checking services is lacking for a significant portion ofthe population, FDIC (2009).

The 2009 survey found that over one quarter of households across the United States are

either unbanked (7.7%, do not have a checking account) or underbanked (17.9%, have

a checking account, but use Alternative Financial Serviceslike check cashing services).

Financial exclusion is also a problem in the United Kingdom where5% of the pop-

ulation do not have access to a transaction account, FIT (2009)1 , and an additional

1This is excluding households that did not respond. Including those who did not state the account
status would raise this number to 7%.
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20% are considered underbanked, Kempson and Whyley (1998)2. Lack of access was

especially stark amongst low-income households, where in the U.S.20% were cate-

gorised as unbanked (37% of low-income households did not have a current account in

the UK, Devlin (2005)), with even higher levels of exclusionamongst minority groups

(54% of black households and 43.3% of Hispanic households are either unbanked or

underbanked in the U.S.). It is interesting to note the similarities between the exclusion

numbers in the U.S. and UK. Studies into access to financial services in poorer countries

have found financial exclusion to be much more widespread (See Beck et al. (2007) and

Beck et al. (2008)).

Part of the reason for the prevalence of unbanked householdsis thought to be a

lack of information on the services available to these households, a problem that banks

attempt to alleviate though providing educational material and conducting community

outreach. But it is acknowledged by the banks themselves that the lack of access is

partially driven by the fact that very low-income households are not profitable customers

for the banks. The latter is the main focus of our paper. We useour model of banking

services to more formally consider the profitability of low-income customers of banks,

hoping to better understand the economic causes of financialexclusion.

We begin by more formally describing what banking services entail.

Banking Services

Most mainstream bank accounts provide a variety of servicesfor depositors. The most

obvious benefit is the convenience of transaction services featured in the Baumol-Tobin
2This statistic might have decreased since the study by Kempson and Whyley (1998) and FSA (2000).

The Financial Inclusion Taskforce (FIT) has observed a steady decline in the percentage of households
without access to any transactional accounts, we would expect this decline to be reflected in the percentage
of households considered on the margin of financial exclusion.
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bank deposit model. Transaction services include internet/telephone banking, ATM ac-

cess, direct debit and check cashing, automated payments and online and in person debit

card transactions. Deposit accounts also provide securityfor account holders by provid-

ing theft and fraud protection. In addition, customers withdeposit accounts are usually

given preferential access to credit through overdraft services, credit cards and personal

loans. Though we can take these perks for granted, they all play a significant role in

our participation in the economy. Without a debit/credit account it is very difficult to

participate in the e-retail market, cash checks, access cash locally or internationally, as

well as rent accommodation or open mobile phone and utility accounts.

Banks charge for these services directly through fees and indirectly through fore-

gone returns. Direct fees can be either in the form of periodic fees associated with

holding a deposit account, or through charging fees for various bank services, like over-

draft charges. Indirect fees are considered to be the difference between the consumer’s

so called outside option, the risk-free rate of return, and the interest paid on deposit ac-

counts. These indirect fees make up a significant portion of revenues for deposit-taking

institutions, and are a prominent aspect of the Baumol-Tobin model of transactions.

From an accounting perspective, indirect fees are very difficult to measure, making it

more difficult to quantify the contribution of the financial sector to GDP (See System of

National Accounts 1993, 2008).

The direct fees tend to be a greater expense for low-income/low-balance account

holders. Overdraft fees and fees associated with bounced checks only impact customers

who have a low account balance and face the risk of triggeringthese charges. This seems

to be less of an issue in the U.K., where most banks offer some basic banking services

that have minimal to no fees. In the U.S. however, most commercial banks require a
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minimum balance and/or minimum periodic deposits in order for consumers to avoid

fee payments, clearly a more difficult hurdle for low-incomehouseholds. In addition,

most banks have a tiered fee system where the higher the balance on customers accounts,

the lower the fees. These penalties are cited as one reason why some households choose

not to open up a bank account with a mainstream bank, resorting instead to Alternative

Financial Services, FDIC (2009). High fees can also be seen as a way for banks to avoid

less profitable customers. In times of financial distress, when bank profits and returns

fall, banks tend to raise direct fees to replace lower revenues from indirect fees (see

Dash (2011) and Son and Tighe (2011)).

In the global recession spurred by the financial crisis of 2007 banks were faced

with declining returns on customer deposits as well as greater financial scrutiny and

regulation on their investment portfolio. The CEO of Bank ofAmerica was quoted as

saying that with the onset of the recession and greater regulation "We have 42 million

retail customers, many of those don’t contribute or overcome their cost-to-serve.”, Son

and Tighe (2011). The company responded to this decrease in profitability by raising

fees for services and looking to target more profitable customers by providing lower

prices for higher balances and more frequent deposits. Bankof America was not alone

in looking to raise fees in response to a less profitable banking environment. This was

a general trend in the U.S. retail banking sector (see Son andTighe (2011) and Dash

(2011)). As we will demonstrate in our theoretical model below, higher direct fees are

in effect a regressive pricing mechanism and are usually a higher financial burden to

low-income households. Therefore it is likely that in periods of recession low-income

consumers are less likely to participate in mainstream banking.

Consumers that do not have a bank account turn to AlternativeFinancial Services
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for their banking needs. These include check cashing services, pre-paid direct debit

cards, pawn brokerage, money orders and transfers as well asmany forms of short term

credit provisions. These services do not require a formal account but usually charge high

fees. For example a recent product geared towards consumerswithout bank accounts are

pre-paid debit cards, which allow consumers to put cash on debit cards not associated

with a bank account. These types of cards have various forms of charges, including

an application charge, transaction charges, an ATM withdrawal charge, a contribution

charge as well as monthly fees. Considering the typically low balance on these cards

for most consumers, these charges can add up to a high percentage of the volume of

transactions for these customers, as well as a larger share of their disposable income.

In addition to being an issue of economic opportunity, financial exclusion is also a

public policy concern. For example, social security, unemployment benefits and other

benefits payments made by government institutions usually come in the form of checks.

To the extent that those receiving these benefits have to pay high fees to cash them at

AFS providers this is a transfer of public assets to these financial institutions. The U.K.

government has taken steps to mitigate this effect by allowing for check cashing services

through the country’s postal service, FIT (2009). But thesesolutions are by no means

universally available and do not address the transaction service needs of consumers.

The convenience of mainstream banks, the apparent need for abank account for eco-

nomic inclusion as well as the high fees associated with Alternative Financial Services

are at odds with the widespread use of these services as well as the significant growth in

the industry over the last decade. AFS providers have been growing steadily across the

U.S. and are growing at a fast pace in Europe. Pre-paid debit cards are available on both

sides of the atlantic and are provided by mainstream institutions such as Walmart in the
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U.S. and Virgin in the U.K. In the U.S. $218 billion was loadedonto prepaid debit cards

in 2007, representing a 100% increase in volume over four years, FDIC (2009).

We would like to better understand: why it is that these Alternative Financial Service

providers exist and are becoming more prevalent; why consumers that have access to

mainstream banks still choose to use these seemingly expensive services; and whether

or not the prices charged for these services are determined by a well-functioning market

or are a sign of the existence of market frictions.

In the following section we develop a theoretical model of the market for banking

services. We look to use our model to better understand the importance of financial

services for consumers and how banks choose the type of deposit customers that they

target. In addition we consider the usage and pricing for Alternative Financial Services

(AFS) by households left out of the mainstream banking sector and how this increases

the prices they pay for financial transactions.

3.2 The Model

There has been extensive work done on modeling the business of commercial banks.

Baumol (1952) and Tobin (1956) use an inventory style model to explain the economics

of bank deposits, and the tradeoff consumers face when deciding how much cash to hold

relative to keeping their money in less liquid assets. Otherpapers consider a bank’s role

as intermediary between lenders and borrowers, helping perform the role of choosing

and monitoring the right investments for the funds providedby depositors (see Stiglitz

and Weiss (1981), Diamond (1984), Holmstrom and Tirole (1997) and Shleifer and

Vishny (2010)). Though all of these papers make important contributions towards un-

derstanding outcomes in the financial sector none of them have explicitly considered the
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role of income distribution in financial markets. The purpose of our paper is to begin

thinking about how the distribution of income of consumers can impact bank decisions,

focusing specifically on income distribution and the supplyof deposits in the banking

sector. By introducing consumers heterogeneous in income we are able to focus on

the causes and extent of financial exclusion in bank deposit services. We consider how

banks price for deposit services and how they determine the type of consumers that they

accept deposits from. We abstract away from the monitoring problem, taking the re-

turn banks earn on deposits as given, and focus on the cost benefit tradeoff of the banks

and deposit customers. The general framework of our model and our method of telling

the story of the bank deposit market follows that of Shaked and Sutton (1982), who

consider entry and the choice of quality in a monopolistically competitive market, and

Atkinson (1995), who considers the exclusion of consumers from the market of a pro-

ductive good. We have adjusted their assumptions about consumer preferences and firm

strategy to reflect more closely the market for financial services. We begin with a simple

model of consumers, Alternative Financial Service providers (AFS), and a mainstream

bank.

Consumers

There is a unit mass of consumers that only differ in their income,w. Income is dis-

tributed according to a cumulative distribution functionG(w). The density,g(w), is

zero for values ofw below the minimum wage,a and above the maximum wage,a+h,

whereh can take any positive value,h > 0. Consumers can choose to either keep their

earnings at a mainstream bank providing all the deposit services described above, or to

turn to an AFS that offers a minimum set of services (such as check cashing or pre-paid
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debit cards). More formally, banks provide consumers with full access to their earnings

as well as an additional benefit ofθw, whereθ > 0, to a customer earningw. Banks

charge a fee,fB, for these deposit services. AFS only provide consumers with access

to their earnings (this is analogous toθA = 0) and charge feefA.

We are inherently assuming that banks charge an indirect feeby not providing a

deposit interest rate to customers, but we are not includingthese type of fees in the

consumers’ problem. This is based on the observation that most consumers that use

AFS providers do not have access to a risk free rate,rf > 0, as an outside option.

In addition, most banks offer a zero interest rate on checking accounts. Therefore we

believe that these fees are not a real consideration when choosing between an AFS and

a transaction account with a bank.

In this section, the model assumes that consumers do not havefull access to their

cash without going through a financial service provider. Otherwise AFS customers

would choose to keep their incomew and not pay a fee. This is based on the observation

that in the modern economy most workers are paid through checks or direct deposits.

In addition, many consumer transactions, from online purchases to sending money to

family members, usually require bank/AFS services. There is a role for cash payments

within a developed economy, but we assume this to be sufficiently small so that even the

poorest consumer would always prefer to pay the fee rather than solely rely on cash3.

a− fA ≥ λa (3.1)

Whereλ is the proportion of cash transactions in the economy. The above inequality

requires thatλ < 1. The condition above depends on the fee charged by AFS. We will

3Recall thata is the lowest level of income in our model
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consider the choice offA in our discussion below4.

The consumer’s binary choice is between:

uB = (1 + θ)w − fB s.t. θ > 0 and uA = w − fA (3.2)

We can compare the two utility functions above to determine the income level,w∗,

such that consumers earning an income beloww∗ choose to use an AFS over a main-

stream bank.

w∗ =
fB − fA

θ
(3.3)

Consumers earning beloww∗ are considered excluded from mainstream banking

services. We are particularly interested in looking at how the proportion of consumers

that are excluded,G(w∗), is determined within our model, as well as the costs to con-

sumers that are excluded from mainstream banking.

uB

uA

w∗ a + ha

uB

uA

w∗ a + ha

uB

uA

w∗a + ha

Figure 3.1: Cases of Financial Exclusion

4Note thatλ is inherently included in our analysis of the consumers’ problem. The bank and AFS
provide access to the non-cash portion of consumer income,(1 − λ)w. As we will show below, this
means thatλ, at least in our model, does not impact the level of financial exclusion. But as we would
expect,λ does have an impact on overall consumer welfare. We will comeback to the significance ofλ
to our results in the extension of our model below.
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Figure 3.1 demonstrates the three possible cases for the market for banking ser-

vices. The figure on the left represents the case when no consumer is excluded from

mainstream banking. In this case the cutoff wage for bank customers,w∗, falls bel-

low the poorest consumer earninga. The figure in the middle represents an interior

solution where a portion of consumers are excluded. In the third figure the mainstream

bank would not enter the market, leaving all consumers to resort to using AFS for their

transaction needs.

In the next section we will consider the bank side of the modelto determine the

conditions that would lead to each of the cases demonstratedabove.

Banks

We use a basic deposit model where mainstream banks face fixedcosts,k, such that

only one bank enters, therefore we have a monopoly. Previousliterature on the banking

sector have used various levels of competition ranging frommonopoly (see the Monti-

Klein model described in Freixas and Rochet (2008)) to perfect competition. For the

purpose of this paper we don’t lose much generality by considering the strategy of a

monopolist bank serving a consumer population with variousforms of outside options.

In fact the setup of our model is not too far away from the duopoly setup considered in

Gabszewicz and Thisse (1979) and the monopolistically competitive model of Shaked

and Sutton (1982)5.

The bank takes in deposits and uses those deposits to invest in projects earning an

assumed rate of return,r. The bank faces a fixed cost per deposit account associated

5We acknowledge that endogenous choice of entry and its consequences on the results that follow is
an interesting extension to our model, but our initial findings suggest that entry of additional qualities of
banking services do not significantly impact our results. Wewill leave a more detailed consideration of
the impact of entry for future work.
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with the administration and servicing of these account,cB. Substituting forfB from

equation (3.3), the profit function for the bank is:

πB = rDB − (cB − θw∗− fA)NB − k (3.4)

where DB =

∫ a+h

w∗

wg(w)dw and NB = 1−G(w∗)

DB is the total amount of deposits taken in by the bank andNB is the number of

bank accounts. For the sake of simplicity we are assuming that the bank can earn inter-

est,r, instantaneously on the amount deposited by consumers. A more realistic setup

would have consumers drawing down on their deposits continuously over the period,

with the bank earning interest on an average deposit balanceof 1
2
DB. This adjustment

would only add a1
2

in front of the interest component of the bank’s marginal profit

function in (3.5) below, but would not substantively changeour analysis6. A potential

extension of our model would be to consider the impact on the bank (as well as con-

sumers) if consumers drew down a fixed amount of their deposits each period. In such a

setup some low-income consumers would hit the "zero-bound"on their deposits, while

higher income consumers would always be left with some positive balance in their ac-

counts. This would make low-income consumers even less profitable for banks, and

might lead them to charge penalty fees for consumers that reach the "zero-bound" (we

observe these as overdraft fees in practice). In our analysis we bundle these potential

fees in the general fee charged by the bank and leave this extension for future work.

In the integrals above,w∗ is the level of income where consumers are indifferent

between using the bank and an AFS provider, as defined in (3.3). In the general equi-

6In effectr would becomer
2

throughout the rest of our analysis.
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librium models of bank deposits, such as Basu and Wang (2007), the rate of return

available to banks,r, is determined by a corporate market. For our purposes we take

that return as given.

We assume no fixed costs in the Alternative Financial Services sector, therefore we

treat AFS as a competitive fringe. Studies into the profitability of AFS providers have

found that their high fees tend to be offset with high marginal costs. Both studies found

that relatively low fixed costs of entry lead to high level of competition in the AFS

industry (see Flannery and Samolyk (2005) and Skiba and Tobacman (2007)).

The bank takes the AFS fee,fA, as given and equal to the constant marginal cost of

providing AFS services,cA
7. The bank chooses its customers by choosingfB, which

in effect determines the cutoff level of income for bank customers,w∗. Differentiating

(3.4) with respect tow∗ we have:

1

g(w∗)

[

∂πB

∂w∗

]

= −rw∗− (θw∗ + cA) + θ
[

1−G(w∗)

g(w∗)

]

+ cB (3.5)

The first and second terms on the right hand side are the loss ininterest revenue and

fees from the marginal consumer atw∗. The third term is the gain from higher fees

charged to all remaining bank customers. The final term is thecost savings from not

providing services to the marginal consumer. We can see fromthe cost and benefit terms

that the interest available on the volume of deposits,r, makes it more costly for banks to

raise their cutoff level of income. Therefore higher returns on bank assets makes it less

7Note that if we had assumed no fixed costs in mainstream banking services, in other words a compet-
itive banking market,fB would be less thancB in order to satisfy the zero profit condition. In addition to
fees, banks earn revenues by investing consumer deposits. Therefore the zero profit condition for banks
is a bit more complicated and is not unique since it depends onthe number of banks that choose to enter
the market. If banks only played the role of financial warehouses then the investment return portion of
the profit function would disappear and we would be in a more typical Shaked and Sutton setting.

126



likely that low-income consumers will be priced out of the mainstream banking market.

Alternatively, the level of the bank’s technology, or marginal cost of deposit services,

cB, increases the cost associated with low-income depositorsand makes exclusion more

likely.

From the equation above and the assumption that the density of our income distri-

bution is zero belowa, marginal profit is positive for any income belowa. Therefore

we have that the bank will not charge a fee below the point where the consumer earning

the lowest wage will choose to use banking services8. Using equation (3.3) this gives us

a lower bound for the fee charged by the bank:

fB ≥ θa + cA (3.6)

Lowering the fee below this level will not add any new consumers and will cost the

monopolist revenues from existing customers. Raising feesabove this level would only

be profitable if the right side of equation (3.5) is positive for the lowest income level,a.

In addition, whether or not a bank prices itself out of the market depends on the value

of (3.5) atw∗ = a + h. If the left hand partial derivative of the profit function is

negative at that income level then the bank would have incentive to lower its price to at

least attract the wealthiest consumer in the market. Evaluating the differential at these

two points gives us conditions on our model parameters that would allow for a bank to

operate in that market but only target a portion of the consumer population:

(r + θ)a− θ

g(a)
< cB − cA < (r + θ)(a + h) (3.7)

8In fact this is also true for cases whereg(a) = 0, that is when the probability of earning the
subsistence level of income is zero then marginal profit is positive at that income level. This result is
significant for our condition for an interior solution below.
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The right hand side condition assures that it is worth it for abank earningr and

providing quality of serviceθ to enter a market where the wealthiest consumers earn

a + h. The left hand side condition is when such a bank would not cater to the poorest

consumers in the market, in other words it is the requirementfor financial exclusion.

Checking dimensions, all of the terms in the conditions above are in terms of income,

we have monetary conditions as we would expect9.

Interestingly, the condition for exclusion on the left handside is a weaker condition

on the level ofa than the requirement for profitability of the poorest consumer, (r +

θ)a + cA > cB
10. Therefore, it is not necessarily the profitability of the poorest

consumer that might cause them to be left out of the mainstream banking sector, but

rather the ability of the bank to price discriminate across consumers11.

In practice it is very common for banks to price discriminateacross consumers of

different income levels. But the type of price discrimination we observe does not match

the progressive form that the above results would predict. Price discrimination usually

comes in two forms. The first form of price discrimination is through indirect fees,

the theoretical foregone interest consumers could earn if they invested their funds in

a risk free asset rather than depositing them in a bank. Bankstend to offer greater

returns on savings accounts with higher average balances. Assuming that all consumers

have the option to invest their funds in risk free assets, this is inherently a regressive

cost to consumers. The extent to which poorer consumers do not have access to risk

free returns mitigates this effect. It is possible that thisform of price discrimination

9 1
g(a)

is a monetary number.
10This condition says that the poorest consumer is profitable if the bank sets fees such thatw∗ = a,

that is such that the poorest consumer’s participation constraint is binding.
11If the bank could price discriminate then it would set fees such that the participation constraint for

all consumers are binding and no one is excluded.
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is directly related to the availability of a risk free rate ofreturn to the consumer as an

outside option. One can argue that higher income consumers tend to have access to

higher rates of returns on their investments, requiring thebank to offer them a higher

return on their savings in order to attract their business. The second form of price

discrimination, which is much more common in mainstream banking in the U.S., is in

the direct fees charged by banks. These fees tend to be waivedfor high-volume deposit

accounts and tend to target lower volume accounts12, making them a regressive price

discrimination. In both of these cases price discrimination would exacerbate financial

exclusion. We do not allow for price discrimination in our banking model.

The rate of return available to the bank,r, is an important factor in the inequality

in (3.7). A higherr makes deposit resources more profitable for the bank, and less

likely that poor consumers will be excluded. To the extent that exclusion from the

financial sector negatively impacts low-income households, a higher return available

for banks could be seen as a positive social outcome. This result is a bit misleading

since in our model we do not consider what drivesr. Higher returns for banks can

be due to greater risk and uncertainty in the bank’s investment portfolio, which can be

a negative for the overall consumer population. This is a tradeoff that became more

clear in the 2008 financial crisis and has spurred a debate about the role of banks as

deposit-taking institutions. It is not clear to what extentbanks should focus purely

on safeguarding consumer deposits versus on their rate of return on investments. As

the above inequality makes clear, there is a tradeoff for banks between making deposit

services cheaper for their customers by offsetting high fees with high returns, and the

extent that banks expose customer assets to financial risk. This result would be an

12In the sense that they tend to charge higher fees for accountsthat have lower average balances and
where customers do not regularly deposit funds into the account.
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argument against the notion of limiting a bank to only serving as a money warehouse. If

banks were not allowed to earn a return on customer deposits they would either respond

by lowering the quality of deposit services,θ, or more likely by raising fees, and in

effect increasing financial exclusion.

Another possible interpretation ofr in the condition for exclusion above is in the

context of economic recession. Zero or negative economic growth tend to coincide with

periods of low returns on investments for financial institutions. To the extent that a low

rate of return on the volume of deposits forces banks to increase their direct fees on

deposit customers, as demonstrated in our results above, wecan argue that financial

exclusion is likely to increase in periods of slow to negative economic growth13.

From the two conditions above we can see that as long as there is enough income in

a community the bank will choose to enter the market. In addition, if there is significant

difference between the technology of the two types of financial service providers, that

is if cB − cA is sufficiently large, relative to the income of the poorest consumer,

then the left hand condition in (3.7) holds and we have an interior solution where the

bank targets a portion of the consumer population. These preliminary results seem

to match what we would expect. Banks that are targeting higher income consumers

are more likely to provide better services in exchange for higher absolute fees, while

financial companies targeting poorer neighborhoods are more likely to provide very

basic services and charge lower fees. In the rest of this section we consider the pricing

decision of a monopolist bank when facing a distribution of consumers that would result

in a portion of the population being unbanked. We will also compare the fees paid by the

13In this instance, when considering the impact of a recessionon exclusion we are ignoring any impact
on the distribution of income. Clearly a recession might have redistributive effect or lead to a decrease in
the standard of living, but here we are focusing only on the relation between periods of slow economic
growth and the rate of return available to banks. We will consider the distributive impact on exclusion
below.
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"banked" and "unbanked" within this framework in order to determine if the unbanked

end up paying a higher percentage of their transaction volume as financial fees.

The Distribution of Income

In the context of our banking modela andh are a measure of standard of living and are

defined relative to the technology of the financial service providers,cA andcB. On its

own h is not a sufficient summary statistic in our setting and only vaguely represents

changes in dispersion. The impact ofh on the dispersion of income will depend on

the functional form of the distribution functionG(w) as well as the minimum level

of incomea. We will consider the impact of changes in these relative parameters, as

well as changes in the income distribution of the overall population, when we introduce

specific distribution functions below. Throughout our analysis, we are interested in how

the relationship between the distributive and standard of living parameters from the con-

sumer side and the technology parameters from the banking side interact to determine

exclusion, as well as consumer welfare, within our model.

From (3.5) we have that ifg(a) = 0 then ∂πB

∂w∗
= θ > 0 at a. Therefore, when

the density ata is small enough our condition holds and a portion of the population will

be excluded from banking services. If the overall standard of living, a, is sufficiently

high, then the left hand side of the above inequality does nothold and everyone in the

distribution uses mainstream banking. The right hand condition does not hold when

the income of the richest consumer in the market is low relative to the difference in

technology of the two types of firms. If this condition does not hold then the bank

would not target any consumers and the entire population would have to resort to a

lower θ (which in this case means an AFS, so they would be considered "unbanked").
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This is not such an unrealistic possibility. There are neighborhoods in very poor urban

and rural areas where branches of mainstream banks do not exist. These neighborhoods,

depending on their income level, might be serviced by local banks that provide some

level of deposit services, or they might rely fully on AFS providers.

All that is left to check is whether or not the second order condition for a maximum is

satisfied. Similarly to Atkinson (1995), the second order condition for a local maximum

is satisfied when the following condition holds:

(1−G)g′

g2 + r

θ
+ 2 ≥ 0 (3.8)

A non-decreasing hazard rate (g
(1−G)

) is sufficient but not necessary to assure that

the condition in (3.8) holds14. We can show that the second order condition for a local

maximum is satisfied for the specific income distributions considered below15. The

global condition on the second derivative that will assure us a unique solution requires

that:

g(w∗) (r + 2θ) ≥ g′(w∗) [cB − cA− (r + θ)w∗] (3.9)

We can show that the condition for a global maximum in (3.9) holds for the two

income distributions we consider below, therefore in both of these cases our solution for

the profit maximising level ofw∗ is unique15.

If the conditions for an interior solution are satisfied thenthere is a profit maximizing

level ofw∗ such that:
14sincer

θ
+ 2 > 1.

15See Appendix.
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r + θ = θ[1−G(w∗)]

w∗g(w∗)
+ cB −cA

w∗
(3.10)

Whether or not the cutoff wage for financial exclusion is decreasing with the rate

of return available to the bank,r, depends on how the cumulative distribution function

changes withw∗. If the first term on the right hand side of (3.10) is non-increasing

with w∗, then we must have that an increase in the rate of return available to the bank

leads to lower cutoff level of income. Our assumption of a non-decreasing hazard rate

is again sufficient but not necessary for this condition to hold. As we argued above,

this condition holds for the specific income distributions that we consider below. We

also have that the cutoff level of exclusion,w∗, is increasing with the difference in

technology between mainstream banks and Alternative Financial Service providers.

From equation (3.10) we can see that the proportion of consumers that get priced

out of mainstream banking services,G(w∗), depends on the distribution of income in

a given market. We can illustrate possible outcomes by considering specific income

distributions. For example, suppose that consumers are distributed uniformly froma to

a + h, which gives us a density functiong(w) = 1/h. Under this distribution the

marginal profit of the mainstream bank is given by:

h

[

∂πB

∂w∗

]

= −rw∗− (θw∗ + cA) + θ(a + h− w∗) + cB

Comparing the loss from raising the cutoff level of income (the first two terms)

and the benefits (the last two terms) determines the choice ofw∗ for the bank facing a

uniform distribution of depositors. This is illustrated inthe figure below:
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Costs of Raisingw∗

Benefits
(r + θ)a + cA

θh + cB

(r + θ)(a + h) + cA

cB

w∗a (a + h)
w

t

Figure 3.2: Costs and Benefits of Deposits

Evaluating the differential above atw∗ = a and(a + h) we can derive the condi-

tions for exclusion with a uniform distribution of income:

(r + θ)a− θh < cB − cA < (r + θ)(a + h) (3.11)

As before the right condition is for a bank to enter this market, and the left is the con-

dition for exclusion. The likelihood of a mainstream bank entering a market and there

being consumers that are excluded increases with the difference between the richest and

poorest consumers,h. We can see that from the left side of the inequality above, which

is decreasing withh, and the right side, which is increasing withh. As we argued

above, an increase inr reduces the possibility of exclusion and gives a bank greater

incentive to enter a market.

The effect ofθ, the quality of banking, on the possibility of exclusion is alittle less

clear. If the difference between the wealthiest and poorestconsumers,h, is greater than
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the standard of living for the poorest consumer,a, then an increase inθ increases the

possibility of exclusion. This result suggests that in populations with a high level of

income dispersion and a low standard of living for the poor, an increase in the quality

of banking would lead to greater exclusion.

Thenw∗ and the level of exclusion,G(w∗), under a uniform distribution is:

w∗

U
= θ(a+h)+cB −cA

r+2θ
⇒ G(w∗

U
) = 1

r+2θ

[

θ + cB −cA

h
− a

(

r+θ

h

)]

(3.12)

The level of financial exclusion is decreasing with the lowest income in the market,

a. As we discussed above,h on its own is not a sufficient summary statistic. Increasing

h increases the difference in income between the poorest and wealthiest consumers, but

it would also lead to a higher average income when using a uniform distribution. To

avoid this ambiguity in distributive effects we consider the impact of greater income

dispersion by considering a mean preserving spread in the uniform distribution. A si-

multaneous and equal fall and rise ina anda + h respectively16.

A mean preserving spread of the distribution is demonstrated in figure 3.3 below,

wherew̄ is mean income17.
16Note that since we are loweringa by ǫ, in order to increasea + h by ǫ we must increaseh by 2ǫ.
17In a uniform distributionw̄ = a+(a+h)

2
.
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a− ǫ (a + h) + ǫa (a + h)w̄
w

g(w)

Figure 3.3: Uniform Distribution of Income

We can compare the proportion of consumers excluded from themainstream fi-

nancial sector by comparing the cumulative distribution function,G(w), evaluated at

the initial w∗ with the extent of exclusion when our distribution is more spread out.

SinceG(w) represents the proportion of consumers that fall below a particular level

of income, an increase inG(w∗) corresponds to a higher proportion of consumers ex-

cluded. The neww∗∗ and proportion of exclusion,G(w∗∗), after a mean preserving

spread becomes:

w∗∗

U = θ(a+h)+ǫ+cB −cA

r+2θ
⇒ G(w∗∗

U ) = 1
r+2θ

[

θ + cB −cA

h+2ǫ
− (a− ǫ)

(

r+θ

h+2ǫ

)]

(3.13)

Comparing (3.12) with (3.13) we find that increasing the spread of our distribution

leads to a greater proportion of consumer excluded if the following condition holds:

rw̄ + θw̄ + cA > cB (3.14)
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The left-hand side of the above inequality is the revenue to the bank from the average

consumer ifw∗ = w̄. This condition says that if the average person in the economy

would be profitable for the bank then an increase in inequality would lead to greater

exclusion. Based on the exclusion data discussed above, we would expect that the above

condition tends to hold for the general population in the U.S. and U.K.18. The above

condition might not hold in poorer regions within those countries where the average

level of income is very low. In such areas an increase in inequality could lead to lower

exclusion, but mainly in the upper tail of the income distribution.

Comparing the condition on exclusion from (3.7) with our condition for increasing

exclusion in (3.14), it is clear that both conditions can hold for a range of values of

cB − cA. As long asa is low enough relative to the cost differential between the bank

and the AFS, exclusion can exist, and increase when income becomes more spread out.

Alternatively we could consider our results under a Pareto distribution, where in-

come is greater than or equal to our lower bounda (this is equivalent toh =∞). The

cumulative distribution and density function are given by:

G(w) = 1−
(

a

w

)α
g(w) = α

a

(

a

w

)α+1
s.t. α > 1

Under this distributiong(a) = α

a
, whereα is a shape parameter of the distribution.

Therefore condition (3.7) becomes19:

(r + θ)a− θa

α
< cB − cA (3.15)

18This is based on the observation that total exclusion from transaction accounts for the entire U.K. and
U.S. population tends to be below 10% and concentrated mainly in the poorer segment of the population,
FDIC (2009) and Devlin (2005).

19In this case we do not have an upper condition since our incomedistribution does not have a finite
upper limit.
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As α decreases income becomes less concentrated in the lower part of the distri-

bution, and it becomes more likely that consumers will be excluded from mainstream

financial services. Alternatively, as the standard of living for the lowest income house-

holds,a, increases, the condition for exclusion is less likely to hold.

w∗

P and the level of exclusion,G(w∗

P), under a Pareto distribution are given by:

w∗

P
= cB −cA

r+θ

„

1−
1
α

« ⇒ G(w∗

P
) = 1−

(

a

»

r+θ

„

1−
1
α

«–

cB −cA

)α

(3.16)

Where again we have that the percentage of the population excluded,G(w∗

P
), is

decreasing with the rate of return,r, and the income of the poorest consumer (our

standard of living parameter),a. We also have that both the cutoff level of exclusion

and the proportion of those excluded are decreasing withα. The significance ofα

as a measure of inequality is not clear. Pareto himself referred toα as a measure of

inequality. But if we measure inequality using the Gini coefficient, an increase inα

leads to a decrease in inequality, Chipman (1974)20. An increase inα represents an

increase in the density at the lower tail of the distribution, but it also represents a fall in

the mean income21. In order to interpret the impact of changes in the Pareto distribution

on exclusion in our model we need to consider both the standard of living parametera

and the shape of the curve,α.

In the case of the U.S.,α has decreased over the last 30 years, leading to an increase

in overall mean income. But as Atkinson et al. (2011) argue, this rise in mean real

income has been driven mainly by an increase in the right tailof the income distribution,

while the standard of living of the lowest income househods,a, has remained mostly

20Under a Pareto distribution the Gini coefficient is given by:G = 1
2α−1

.
21Mean income under a Pareto distribution is equal to:a

(

α
α−1

)

.
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unchanged22. This would suggest the opposite of how Pareto interpretsα, meaning

that a lowerα can be associated with greater inequality (In fact, Atkinson et al. (2011)

demonstrate that when using top-income data to measure inequality, the inverse ofα

is a measure of inequality). On the other hand, their study ofreal income in the U.K.

found that althoughα has been decreasing, the standard of living for the lowest-income

households,a, has increased23.

Based on these results our model would predict that in the U.S. exclusion from

mainstream banking must have increased over the last 30 years. From (3.16) we can

see that, holding everything else constant, decreasingα without an increase ina would

lead to greater exclusion. In the case of the U.K. the prediction of the model would be

ambiguous. As we argued above, a decrease inα would lead to greater exclusion, while

an increase ina would cause exclusion to decrease. Interestingly, the U.K.seems to

have experienced a decrease in financial exclusion over the last decade. According to

the Financial Inclusion Taskforce the proportion of the unbanked in the U.K. decreased

steadily from 2000 to 2008, FIT (2009). This trend might suggest that in the U.K. the

impact of a rise ina has outweighed a fall inα24.

Before we go on we would like to briefly discuss how our resultsabove would

change under a unimodal distribution of income, which mightbe a more realistic repre-

sentation of the types of income distributions we observe inpractice. Examples of uni-

modal distributions with positive support include the Gamma distribution, Log-Normal

22Atkinson et al. (2011) show that although over the previous 30 years real income had grown at an
average annual rate of1.2%, the majority of that growth had been due to the growth in income of the top
1% of the population.

23Their study found this to be true for most English speaking countries, as well as to a smaller extent
some Nordic countries.

24Note that these results might also be due to a variety of otherfactors, such as changes in the rate
of return available to banks,r, as well as efforts by the U.K. government to increase accessto banking.
In addition, we currently do not have historical data on exclusion in the U.S., and the FIT study only
provides data on exclusion in the U.K. for the last ten years.
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distribution or more simply the Triangular distribution. As long as these distributions

satisfy our non-decreasing hazard rate assumption (and ourcondition for a global maxi-

mum in equation (3.9)) then our general results in (3.7) and (3.10) would still hold, there

would be a unique profit maximizing value ofw∗25. Where our analysis above might

change with a unimodal distribution would be when we consider the impact of a mean

preserving spread of the distribution. Let us take the symmetric Triangular distribution

as an example26.

A mean preserving spread under a Uniform distribution unambiguously leads to a

fall in the density at the initial choice ofw∗. As we have shown in our analysis above,

whether or not such a spread leads to greater exclusion depends on what happens to

the inverse of the cumulative distribution at the initialw∗, that is what happens to1 −

G(w∗). We argued that if the condition in (3.14) is satisfied then the mean preserving

spread would lead to greater exclusion. The main differencebetween the impact of a

mean preserving spread under a symmetric Triangular distribution, as opposed to the

Uniform distribution, is that under the former there is ambiguity as to what happens to

the density at the initial cutoff level of income,g(w∗). Depending on the initial cutoff

level of income, a mean preserving spread of the Triangular distribution could lead to the

density either increasing or decreasing. The ambiguity regarding the impact of such a

spread on1−G(w∗) would be similar to the ambiguity under the Uniform distribution.

Therefore the impact of a mean preserving spread under a Triangular distribution would

depend on the initial level ofw∗, which would determine which one of these effects

would dominate.
25Note that under most unimodal distributions the probability of the lowest level of income,g(a), is

either zero or approaching zero, so the left-hand conditionin (3.7) would always be satisfied and some
consumers would be excluded.

26We assume that the condition for a global maximum is satisfiedin our analysis that follows.
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This is more easily demonstrated by looking at equation (3.10). As we can see

from the first term on the right hand side of the equation, a decrease in the density,

g(w∗), combined with an increase in1 − G(w∗), would requirew∗ to increase in

order to maintain the equality (this is what happens under a mean preserving spread of

the Uniform distribution when the condition in (3.14) is satisfied). Under a mean pre-

serving spread of a Triangular distribution there is greater ambiguity regarding changes

in g(w∗) and1−G(w∗). Whether or not under such a distribution a mean preserving

spread leads to greater exclusion depends on which of these effects dominates.

Financial Cost of Exclusion

Finally we would like to consider the costs of financial exclusion. Before we go into

our analysis, there are two clarifications as to the purpose of this section. Firstly, in our

model consumers choose their method of banking optimally. So from a utility perspec-

tive it is clear that excluded consumers would not prefer to use a mainstream bank. This

result is driven partially from the fact that other than imposing a monopolist bank, we

did not allow for any frictions. Our results would differ if something other than a bank’s

choice of fees led to the exclusion of the lower income class from banking services.

These frictions can include information asymmetries, uncertain income flows coupled

with risk aversion, or lack of spatial access, among others.Considering the welfare

implications of these types of frictions is beyond the scopeof our theoretical model.

Alternatively, we can look at how the cost of transaction services as a percentage of

income compares between the banked and unbanked, giving us asense of the costs of

being excluded from mainstream banking. This is the approach we will take here.

The second point of clarification is related to this approach. The direct fees charged
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by most deposit-taking institutions tend to be fixed fees, soby definition are regressive.

That means that irrespective of the type of financial serviceprovider households use

(bank or AFS), low-income consumers pay a higher percentageof their transaction bal-

ances as fees than high-income consumers. We will discuss this issue in more depth

below. In this section we look at the relative costs of the twotypes of service providers

in order to determine the factors that can help mitigate or accentuate the costs of being

unbanked.

Let us consider our results when using the Pareto distribution. We have from equa-

tions (3.3) and (3.16) that the fee charged by the bank is given by:

fB = θw∗ + cA ⇒ fP,B =
cB+cA

„

r

θ
−

1
α

«

1+
r

θ
−

1
α

When using a Pareto distribution, consumers with income greater thanw∗ payfP,B

for banking services, while consumer with income less thanw∗ paycA. In determining

the relative costs to the two types of consumers (banked versus unbanked) we consider

the outcome for a consumerδ below the cutoff level of income,w∗ − δ, relative to a

consumer delta above,w∗ + δ. We would like to determine under what condition the

unbanked pay a higher percentage of their income for financial services, cA

w∗
−δ

>
fP,B

w∗+δ
.

Comparing these two ratios we have the following condition:

δ
[

r + θ(α−1)

α

] [

(

r

θ
+ α−1

α

)

+ cB −cA

cA

]

> (cB −cA)2

cA
(3.17)

If the condition in (3.17) holds, then the unbanked pay a higher percentage of their

income for transaction services. It is clear that for incomevalues in the neighborhood of

w∗ (δ → 0) this condition does not hold. This is because the fee charged by the bank
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is greater than the fee charged by AFS by construction. The bank provides a higher

quality service than AFS and therefore can charge a higher price. Alternatively, for a

high enough difference in income (higherδ) the condition above holds. This is in line

with what we would expect. As we have stated above, the fixed costs of of banking is

inherently regressive, and therefore it is not surprising that lower income consumers pay

a higher percentage of their income for these fees.

More interestingly, a higher rate of return available to thebank,r, would make it

more likely that those who are left out of the banking sector are worse off. Coupled with

the result from above, where an increase inr makes exclusion less likely, this suggests

that although the probability of being excluded goes down with the rate of return earned

by the bank, the cost of being excluded increases. On the other hand, from the equations

in (3.16) and the condition in (3.17), we have that both the probability of exclusion as

well as the cost of being excluded are decreasing with Pareto’s coefficient,α27.

One factor that we have not considered so far is the low level of cash transactions

in the modern economy. It is important to determine whether unbanked consumers pay

higher fees because of being excluded from mainstream banking, or because they do

not have a good outside option. There is evidence to suggest that the lack of an outside

option is a major factor in the high cost of banking services to low-income households.

Research into the fees charged by major banks has found that bank consumers with

low deposit balances pay comparable fees to those charged byAFS, CRL (2011). In

addition, there are many cases where mainstream banks either directly or indirectly

participate in the AFS market, Epstein and Grow (2007).

In the next section we consider what happens to our results when we allow the bank

to participate in the AFS market, as well as how our results depend on the consumers’

27Note that the condition in (3.17) does not depend on the standard of living parameter,a.
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outside option,λ.

3.3 Alternative Financial Services

In the previous section we presented a very specific model of competition, a monopo-

list facing a competitive fringe. Now we consider some variations in the structure of

our model to get a better sense of the policy implications of our results. We begin by

allowing the bank to participate in the AFS market.

Bank as AFS Provider

Up to now we have assumed that the bank can only provide mainstream banking services

and is not able to participate in the AFS market. But this doesnot have to be the case.

Financial services involve some basic operations universal to banks and AFS. In most

cases banks provide the same types of financial services to their deposit clients as AFS

provide to their customers. It seems reasonable to expect that if banks face competition

from AFS providers, they would consider the option of entering that market. In fact

this observation seems to be true in practice. Mainstream banks have been shown to

participate in the AFS market both directly, by providing AFS type services to clients

with and without deposit accounts, and indirectly, by funding or owning AFS providers,

Epstein and Grow (2007). We extend our model above to allow the bank to enter the

AFS market. We maintain our assumption of a monopolist bank facing a competitive

fringe.

The bank’s role in the AFS market will depend on the marginal cost faced by the

bank for transaction services,cT . If cT ≥ cA then the bank would not be able to

compete in the AFS market and therefore would not enter. A lower marginal cost of
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providing transaction services for a mainstream bank seemsa reasonable assumption,

therefore we consider the alternative case, and for simplicity choosecT = 028. Sim-

ilarly to our model above we assume that the fixed cost of entering the AFS market is

zero, but this is not essential to our results. Since we have that the bank’s marginal cost

of transaction is lower than that of the AFS providers, the bank will choose a price,fT ,

less thancA and drive the rest of the AFS providers out of the market. We consider the

choice of fees, and in turnw∗ by the bank in this setting. The bank’s profit function

when providing both deposit and transaction services is given by:

π′

B
= rDB − (cB − fB)NB + fTTB − k (3.18)

where DB =

∫ a+h

w∗

wg(w)dw and NB = 1−G(w∗) and TB = G(w∗)

We now have thatw∗ = fB −fT

θ
. DB andNB are as we defined them previously,

andTB are the banks transaction customers. These customer do not have deposit ac-

counts, so their funds are not available to the bank to investin the first termDB. From

w∗ we have that the bank is competing with itself between deposit and transaction ser-

vices. Changes infT impactw∗ in an equal but opposite direction with changes infB.

This property allows us to make the following proposition regarding the choice of fees

by the bank.

Proposition 3.1: If the bank chooses to enter the AFS market, it will fixfT equal

28The actual value of the marginal cost of transactions for thebank is not as important as the assumption
that the bank has a cost advantage to provide AFS services over AFS providers. In fact the value ofcT

does not impact the choice offB , and ultimately the level ofw∗, as we will show below. Where actual
value ofcT is relevant is in the profitability for the bank of entering the AFS market. Given the studies
that argue that banks find this sector profitable, we are comfortable making this assumption.
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to cA (or more precisely a very small amount belowcA) and choosefB as determined

by the value ofw∗ that maximizes the profit function in(3.18). In other words, we only

need to consider the bank’s choice of the "excess price" for deposit accounts relative to

a fixed level of transaction fees.

Proof: It is clear that the bank must choose a fee for transaction services less than

cA, otherwise it would not be able to attract any AFS customers.In addition, given

our assumption on the outside option for consumers from section 2 (where we have

substituted in forfA):

a− cA ≥ λa

The bank has a captive AFS market for all choices offT ≤ cA. Finally, given

that the absolute value of the changes inw∗ are equal for changes infT andfB, it is

optimal for the bank to raisefT to be the highest possible value (just belowcA), and

then choose the value ofw∗ (by choosingfB) that maximizes (3.18). Any lower value

of fT would lead to lower profits from fees for the bank, without increasing profits from

deposit holdings.

Substituting in forfT = cA in (3.18) and solving for the value ofw∗ that maximizes

the monopolist’s profits under a uniform income distribution, we have:

w
′
∗

U
= θ(a+h)+cB

r+2θ

Comparing this choice ofw∗ with the cutoff level of income when the bank did not

participate in the AFS market, from equation (3.12), it is straightforward to show that
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the cutoff level of income has increased:

∆w∗

U
= cA

r+2θ

If the bank chooses to enter the AFS market, the cost to the bank of losing non-

banked customers decreases, leading it to price a higher proportion of consumers out of

mainstream banking. From the difference inw∗ above we can see that this impact is de-

creasing with the rate of return available to the bank, whichis the cost of losing deposit

customers, but increasing with the relative cost advantageof the bank in providing AFS

services,|cA|.

What remains to be checked is whether or not the bank would choose to enter the

AFS market to begin with. By our inherent assumption of profitmaximization, the

bank would only choose to provide AFS sevices if the resulting level of profits,π′

B is

greater than the level of profits in our original modelπB. Under a uniform distribution

of income the difference in the two profit levels is given by:

(π′

B
−πB)h = −(r+2θ)

(

w
′
∗2

U

2
− w∗2

U

2

)

+∆w∗

U
[cB + θ(a + h)]+cA(w∗

U
−a)

(3.19)

Which leads to the following condition for entry of the bank into the AFS market:

(r + θ)a− θh < cB − cA

2

This is a weaker condition on the standard of living,a, than our condition for finan-

cial exclusion in (3.11) above. If a bank does not find low-income consumers profitable
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in its higher quality deposit-taking business, it would rather enter the AFS market and

serve those excluded customers as a provider of lower quality transaction services. And

as we have shown above, when a bank chooses to enter the AFS market, the cutoff level

of income for customers choosing to open a deposit account increases.

From a policy perspective this would suggest that allowing banks to enter the AFS

market might lead to greater exclusion from mainstream banking. Large financial in-

stitutions have a cost advantage over small pawnbroker typeAFS. At least in the case

of our model, a bank with such a cost advantage is able to profitfrom non-banked cus-

tomers. This might lead the bank to increase its fees for deposit services, increasing

the proportion of the unbanked without reducing the fees fortransaction services. The

policy response to this result is not very clear. Regulatingbanks to keep them out of

transaction services might not be feasible. An alternativeto increased regulation would

be to focus on the outside options available to consumers of financial services.

Now we consider the role of consumers’ outside option in our results.

Role of Outside Option

In the introduction to our original model we presented the concept "proportion of cash

transactions in the economy",λ. This parameter represents to what extent consumers

can rely solely on cash without ever having to resort to a bankor AFS. From the per-

spective of access to income, this would be the proportion ofpeople (including public

and private employees) who are paid their wages and other form of earning in cash,

rather than through check or direct deposit. While from a perspective of using their

earnings,λ represents the extent to which consumers can purchase goodsand services

in cash, rather than through online and in store debit/credit services.
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Here we look to identify the role of this outside option in theresults we have pre-

sented above. To this pointλ has only played an indirect role in our results because we

have assumed that the poorest consumer would always choose to use AFS rather than

rely on cash alone,λa < a − cA. Now we relax this assumption by considering the

choice ofw∗ by the bank if the AFS market did not exist, and so the consumers’ only

outside option is to rely on the existence of a cash economy. This extension will allow

us to consider both the impact of a less cash dependent economy and the existence of an

AFS market in our model. Usingu0 to represent the utility of a consumer that does not

use financial services we can now represent the consumer’s binary choice as between:

uB = (1 + θ)w − fB and u0 = λw (3.20)

As before we compare the two utility functions above to determine the level of

income,w∗, below which consumers depends solely on a cash economy.

w∗

0 = fB

1+θ−λ
(3.21)

Therefore consumers earning beloww∗

0 are excluded from mainstream banking ser-

vices. Using a uniform distribution of income, we substitute the above cutoff into the

bank’s profit function from (3.4) and maximize with respect to w∗

0. Solving for the

bank’s choice for the cutoff level of income when AFS are not an option for consumers

we have:

w∗

0 = (1−λ+θ)(a+h)+cB

r+2(1−λ+θ)
fU,B = (1−λ+θ)(a+h)+cB

r

1−λ+θ
+2

(3.22)
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As we would expectfB is a decreasing function ofλ, as consumers’ outside option

improves, the bank is forced to lower fees to keep its customers. Differentiatingw∗

0

with respect toλ we have that if the following condition holds the level of exclusion is

decreasing with the proportion of cash transactions,λ.

cB < r

2
(a + h)

If the level of income in a market is high enough relative to the technology of the

bank, then as consumers’ outside option increases the bank would choose to lower fees

aggressively, resulting in less exclusion. The intuition behind this result is based on the

rate of return available to the bank on customer deposits. Aswe have noted above, the

bank earns revenues from charging customers direct fees andby earning a return on

customer deposits. Asλ increases the bank must lower its fees, resulting in lower direct

revenues from customer accounts. If the level of income in a population is high enough,

the lower direct fees puts greater emphasis on the return on deposits as a factor in bank

profits. Therefore as long as the condition above is satisfied, when the percentage of the

cash economy increases the bank would be willing to sacrificethe less profitable fees to

attract more deposit customers.

The implication of this result is that an increase in consumers’ outside option might

not reduce financial exclusion if the bank is faced with a low-income consumer popu-

lation. In such a case as the fees the bank charges decrease, the bank would not find

returns on deposits high enough relative to the cost of administering accounts, therefore

the bank would shrink its target market.

In order to see the impact of AFS on exclusion we can comparew∗

0 with the cutoff

level of income from our initial model. We can see by examination that (3.22) is greater
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than thew∗

U we calculated in our initial model, equation (3.12), regardless of the value

of λ. This would suggest that despite their high fees, AFS do in some way improve the

outcome for the consumer population by improving their outside option. The presence

of AFS in the market forces the bank to lower its fees, lowering the costs of banking as

well as financial exclusion.

Although it seems thatλ does not impact the level of exclusion, it does have very

important welfare implications. We can see by looking at theutility level of the two

types of consumers in (3.20) the welfare of consumers left out of the financial services

sector depends onλ. If we have a100% cash economy the only difference between the

banked and unbanked is the quality of service provided by thebanking institution,θ.

This is a very important point. As we discussed above, the cost to consumers of

being left out of the mainstream banking sector involves both a lack of access to the

non-cash portion of the economy, as well as the inability to benefit from the security

and convenience provided by deposit-taking institutions.Although both factors are very

important issues facing households, they are very different from an overall welfare per-

spective. Security and convenience of consumer assets are similar to having a good

security system or generous insurance on your home, they canbe seen as goods bought

in the market at a price. But access to your earnings should beconsidered more as a

right. To the extent that some consumers are priced out of full access to their earnings is

a much more fundamental problem. A problem that should interest public economists

as well as policy makers, since it can impact redistributionmeasures that are rarely paid

out in cash.
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A Captive Audience

As a final extension, we consider the possibility of there existing a captive audience

for AFS providers. By captive audience we mean the possibility that a portion of the

consumer population does not have the bank as an option (or does not know the bank

is an option). These could be illegal immigrants, financially uneducated consumers, or

those who live in neighborhoods without banks, so are spatially constrained.

The impact of such a group within our model depends significantly on our choice

of income distribution, as well as who the captive audience are, with respect to their

level of income. To illustrate our point, consider a uniformdistribution of income with

density functiong(w) = 1/h. If we assume that the captive audience is spread evenly

across the income distribution, this is equivalent to a decrease in our density function,

g(w) = 1/h−ǫ. As we have shown in our analysis above, in a uniform distribution,h

does not impact the choice ofw∗ by the bank, and therefore does not impact exclusion.

Although a reduction in density would not impact the income level of inclusion, it would

increase the percentage of consumers that resort to AFS providers.

Alternatively, if we assume that the captive audience is concentrated at the bottom

of the income distribution, this is equivalent to cutting off a rectangle on the left hand

side of the uniform cumulative distribution. In this case the captive audience would only

impact our results if it extended beyond the bank’s choice ofw∗, meaning that the bank

is not able to access as many customers as it would like. This seems to be a reasonable

possibility in practice. According to the 2009 FDIC report on financial exclusion, some

mainstream banks actively seek out unbanked consumers through community programs

designed to improve understanding of the availability and benefits of deposit accounts.

This would suggest that a portion of the exclusion data that we site in our introduction
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to this paper might be attributed to the lack of good information or understanding, rather

than the kind of cost benefit analysis we have described in ourmodel.

3.4 Conclusion

In this paper we have looked to more formally analyze the causes of exclusion from

mainstream banking. We have used a stylized model of bankingservices to demonstrate

how under certain circumstances it might be optimal for the bank to exclude the lower

income portion of the population. In this setup, the existence of AFS in the market

provides consumers with a better outside option relative torelying solely on cash for

their day to day existence. In that sense the AFS market playsa positive role in our

model, and forces the monopolist bank to price more competitively.

This result depends to some extent on our assumption of perfect competition in

the AFS market, as well as our inherent assumption of perfectinformation and access

for all consumers. Uninformed or segregated consumers may not have access to the

mainstream banking sector, even if they would prefer to havea bank account rather than

rely on AFS. To the extent that these frictions exist, consumers might be susceptible

to predatory pricing. Skiba and Tobacman (2007) and others have shown that AFS

is not a highly profitable business, therefore marginal costpricing might not be very

farfetched. On the other hand, the volume of transactions inthe AFS market is growing

very quickly, an indication that there are positive profits in this sector. More work needs

to be done to understand the role of AFS and the consequences for consumers that are

forced to rely on AFS for their financial needs.

We have also shown that the rate of return available to the bank, r, can play a positive

role in reducing exclusion from mainstream banking. This result suggests that allowing
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banks to invest customer deposits has a positive impact on the consumer population

by reducing the direct fees they have to pay for banking services. To the extent that

consumers do not have access to a risk free rate of return for their assets, these direct

fees make up a big chunk of the costs of banking. By allowing the bank to reduce direct

fees, a higher rate of return on deposits reduces exclusion from banking services, as well

as increasing consumer surplus. But the positive impact ofr depends on what drives

the increase in returns for the bank. If an increase inr is associated with economic

growth and better investment opportunities, then it can be seen as a win win outcome for

consumers and the overall economy. On the other hand, if increases inr are driven by

higher risk in the bank’s investment portfolio, the positive impact on consumers can be

short lived; a phenomenon that we observed directly in the 2008 financial crisis. Future

work on this topic should consider the tradeoff a bank faces when it choosesr, and how

its choice of risk in its investment portfolio depends on theconsumer population and the

economic environment.

We believe that our results in this paper are a good demonstration of how introduc-

ing a heterogeneous consumer population adds greater depthto economic analysis. As

far as we know, models of banking services have mainly ignored the role of income

distribution in considering the strategic decisions of financial institutions. As we have

shown above, how income is distributed can significantly impact firm strategy. In addi-

tion, changes in the income distribution can have importantimplications for outcomes

for individual consumers. As we show in this paper, under certain circumstances, an

increase in the dispersion of income can lead to the bank charging higher fees, and ex-

cluding a greater portion of consumers. Over the last several decades we have observed

a trend towards greater income dispersion, our results would suggest a greater need for
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understanding the impact of this phenomenon on the workingsof the modern economy,

and the financial sector.

3.A Mathematical Appendix

Proof for local maximum

In case of a uniform distribution we have thatg(w) = 1/h and1−G(w) = a+h−w

h
.

Therefore we have that:

g

1−G
= 1

a+h−w

Which is clearly an increasing function ofw. Therefore we have a non-decreasing

hazard rate, and the condition for a local maximum is satisfied.

In the case of a Pareto distribution we do not have a non-decreasing hazard rate. We

need to show that the following condition for a local maximumholds:

(1−G)g′

g2 + r

θ
+ 2 ≥ 0

Using the Pareto distribution we can show that:

(1−G)g′

g2 = −α+1
α

> −2

Where the relation at the end comes from the condition thatα > 1. Therefore our

condition for a local maximum holds for any non-negative values ofr andθ.
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Proof for global maximum

The condition for a global maximum holds trivially for a Uniform distribution since the

density function is constant with respect tow, that isg′(w) = 0.

To see that the local maximum under a Pareto distribution is also a global maximum we

consider the derivative of our profit function.

∂πB

∂w∗
= −[αr + (α− 1)θ]

(

a

w∗

)α
+ α

a
(cB − cA)

(

a

w∗

)α+1

We have already shown that the above function reaches a localpeak atw∗ = w∗

P

(wherew∗

P
is defined as in equation (3.16)). It is also straightforwardto show that this

function is positive for all values ofw∗ below w∗

P
and negative for all values ofw∗

abovew∗

P
. Therefore the profit function is single peaked and we must have thatw∗

P
is

the unique value ofw∗ that maximizes the bank’s profit function.
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CONCLUDING REMARKS AND DIRECTION FOR

FUTURE RESEARCH

Over the last several decades it has become increasingly clear that the distributions

of income in most developed economies are becoming more and more unequal. The

cause of this trend is not clear, although there is reasons tobelieve that the reasons are

both policy related as well as due to structural changes in anincreasing global economy.

Whatever the causes of greater inequality, it is important for us to better understand how

greater income inequality impacts the way markets operate.As the chapters above have

demonstrated, it is possible that increasing inequality concentrates access to information

and economic power in the hands of the few. This might make it more difficult for lower

income households to participate in retail, real estate andfinancial markets on an equal

footing with the rest of the consumer population.

The political battles that we observe taking place across the globe make it clear that

there is no consensus within and between countries on an ideal level of inequality. But

what most people who believe in market economies cannot deny, is that markets must

allow equal access to all individuals regardless of their race, ethnicity, sex or economic

background. The results of this thesis are not surprising inthe sense that the story

that the poor have a hard time competing in the economy has been told before. The

purpose of this thesis is to put this story into a more rational and quantifiable framework.
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These chapters look to identify specific economic issues andpolicy variables that are

the reasons why low income consumers struggle to compete. Wefirmly believe that by

removing these barriers to competition faced by a segment ofthe population, market

economies can become more efficient and achieve greater overall prosperity.

The chapters in this thesis have pointed towards some specific policy steps that can

be taken to alleviate the market frictions described. But the stylized nature of our mod-

els leave room for a significant amount of future work. Our hopes for future research

involve two approaches. One approach is the extensions of some of the models above

in order to better understand the mechanisms that drive the results we present. For ex-

ample, in the second chapter we assumed only a monetary cost of transportation. As the

results in our first chapter show, a time cost of access can have a significant impact on

the decision of consumers. In future work we hope to introduce a time cost to commut-

ing, either directly into the consumers utility function, or in the same style as our model

in chapter one, as part of the household’s time constraint. This type of extension will

allow for a more rich set of city structural outcomes, helping us better understand the

causes and costs of segregation.

In the third chapter the return on investments available to the bank is exogenously

determined. As the model demonstrates, this rate of return is a key factor in the existence

of financial exclusion. An obvious extension of this chapterwould be to endogenizer

by modeling the asset side of a bank’s business. Better understanding the motivation for

banks to increase or decrease their risk profile in relation to the rate of return available

on assets, will help us understand what drives a bank’s return on investments. Such an

approach would make it easier to identify whether the cause of an increase inr is a

better economic environment, or greater exposure to risk. By making this distinction,
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our approach to regulation of banks can become more nuanced,and in a sense we will

be able to avoid throwing the baby out with the bathwater.

The second approach for future research would be an empirical study of the results

and assumptions that we have discussed throughout this thesis. For example, in the

first chapter the Search Condition was a significant precondition on whether or not our

results are valid. In addition, we made some strong assumptions on the distribution

of consumer income and the process of consumer search. Future work could focus on

determining the types of markets where the search conditionabove holds. It would

be interesting to build and update the work in Frankel and Gould (2001) in order to

determine how their results would differ if the factors presented in this chapter were

taken into account.

Finally, a recent study on financial exclusion in the U.S. by the federal deposit in-

surance corporation, FDIC (2009), provides a very rich set of data on households that

are excluded from mainstream banking and resort to Alternative Financial Services. It

might be possible to use this dataset in order to test the results presented in chapter

three. Households might revert to Alternative Financial Services for rational or irra-

tional reasons, the reasons could be spatial or a lack of information. All of these are

factors that have strong implication for our results, as well as for any potential policy

related approach.
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