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Thesis Abstract

This thesis consists of three chapters that analyze thealigtthe role of income in-
equality in consumer markets. Each chapter introducesilaliibnal considerations
into an economic model where previously inequality did rlay@ major role.

Chapter one uses a consumer search model to show under withtiaes the distri-
bution of income within a community is related to the type o that exist within
that community, impacting the level of prices. We show théime and money costs of
search are high enough, only the middle class have incewtsearch and therefore are
the most aggressive shoppers. Using a supply side modeligue ¢hat firms located
in more informed communities are more likely to enter theketas large low-priced
retailers. Connecting these two results, the model shodsrumhat conditions the size
of the middle class can have a negative relationship witteted of prices.

Chapter two demonstrates how firm pricing strategy and aetemnts of household lo-
cation can interact to determine city structure. In thig,d@bnsumers and firms live on
a continuous line interval. The model consists of two typefrms; many high-cost
perfectly competitive firms located in the Central Businegsrict, and one large low-
cost "Superstore”, choosing its price strategically. Weaashow the shopping habits of
the consumer population, as determined by the relative mfithe Superstore and the
Corner Stores, can contribute to the various income setioegautcomes described in
previous literature. In addition we consider the impactibf population structure on
the pricing decision of a monopolist facing a competitivade.

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

The impact of income distribution on market outcomes has lzefocus of economic
research since the middle of the 20th century. Alonso (1864¥iders the role of in-
come distribution in outcomes in the real estate market. ngdés study spurred an
array of theoretical and empirical papers that look to drplae various agglomeration
outcomes we observe in cities around the world. Similarya iseminal paper on the
economics of information, Stigler (1961), proposes thaiscmners can have access to
different levels of information, leading to price disp@rsi This observation by Stigler
inspired a whole field of literature focused on understagdie role of information in
economics, and how uninformed consumers might strugglengoete in product mar-
kets. This thesis builds on this important tradition by cectmg decision making by a
consumer population heterogenous in income with the glyaiefirms facing a diverse
customer base. In addition, this thesis goes beyond prewiark by more directly
considering the impact of changes in the aggregate incosteldition on outcomes in
retail, real estate and financial services markets.

Each chapter connects different strands of economics whiesidering the role of
income distribution in consumer markets. The first chaptargs together consumer
search models inspired by Stigler (1961) with work on timecation first developed in
Becker (1965). The second chapter combines existing warkgional economics with

the industrial organization literature. And the third cteapntroduces both positive and

viii



normative considerations in income distributions into adeldor financial services.

In the first chapter, we develop a model for a retail good whésrimation is costly
and consumers are heterogenous in income. Using someestyd&sumptions about
market structure, the model demonstrates two relatedtseséirst, that when there
exists time and money costs of search, the middle classeredbt aggressive shoppers.
And second, that search intensity in a particular market¢rd@hes the type of firms
that choose to compete in that market. By connecting theserd¢aults, this model
shows that a higher proportion of middle-income househlelads to more competitive
firms operating in the market, leading to lower prices. Iis getup, the distribution of
income can have a direct impact on the level of prices. Fiaark& Gould (2001) have
shown empirically that there exists a significant negatalatronship between the size
of the middle class and consumer prices. But their findingaatexplain why such a
relationship exists. This model looks to better understiedmechanisms that might
lead to the middle class driving down prices. There is no ensgs in the economic
literature on whether or not the poor pay higher prices. Thapter 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 vievhe issue from a spa-
tial perspective, rather than due to information asymrestr his chapter considers how
the pricing decision of firms interact with household looatand shopping decisions,
to determine city structure. The analysis adds to the tileezon regional economics by
considering shopping as a factor in a household’s choicedaztion. How individuals
choose where to live is a complicated question - driven byraetaof factors, some
of which are rational and economic, while others are morsqrel. The rational set

of incentives might include availability of quality eduiat, access to job centers or to



local amenities, as well as availability of public servieasl the neighborhood crime
rate. Some of these factors can be interpreted as consegpuehsegregation, like the
crime rate at a city center. While others can been used t@aexpegregation. This

chapter contributes to the above discussion on the detenmsmf city structure in two

ways. First the model looks to endogenize a cause of housébadtion that goes be-
yond commuting costs by including access to affordable gimgpin the consumers’

decision process. And second, by allowing the large distcstame to behave strategi-
cally, the analysis takes into account the firm’s side of ttublem. This more general
framework helps better identify the cause and effect of situcture in relation to in-

come. The results of the model show that a fully integratégwith the existence of

a large discount store leads to the lowest costs of livingfioconsumers. The chapter
also demonstrates that higher income consumers are bbteetcatake advantage of
the lower price offered by the discount store. The entry ofsgealint store in a city

with spatial constraints leaves high-income consumeaively better off compared to
low-income households.

The third chapter introduces an income distribution into@del for financial ser-
vices. To our knowledge this is the first instance of an ecaoomodel of retail banking
services that takes into account the income distributiothefconsumer population.
Recent studies in the U.S. and U.K. have found that accessitesiream banking ser-
vices, such as deposit accounts, is limited for a signifipamtion of the population.
As these types of services play a greater role in the paaticip of consumers in the
overall economy, itis becoming increasingly costly forsadouseholds that are left out
of the financial services sector. Using an income distrdsutvithin a model for bank-

ing services helps focus specifically on what type of conssrage excluded from this



market. The model in this chapter looks to identify how mageam banks charge for
deposit accounts and the customers they target. The clapbdiooks at what happens
to the consumers that are left out of the mainstream banldotps and the costs they
face when they are forced to turn to Alternative Financiavi®es. The results of the
model show that exclusion from mainstream banking decseagé the rate of return
that banks earn on deposits. This would suggest that erduscreases during times
of recession. This model does not consider specifically wihges the rate of return
available to banks. The recent financial crisis has cleama@hstrated that high rates
of return can be due to banks taking on a greater risk profdposing customer de-
posits to greater financial risk. This chapter demonstitatgst is important to consider
both access as well as safeguarding deposits, in choosiigitahe returns available

to banks.
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CHAPTER 1

THE EFFECT OF INCOME INEQUALITY ON PRICE
DISPERSION

Abstract

This chapter uses a consumer model with search to show urttkgr c@nditions the
distribution of income within a community is related to thypeés of firms that exist
within that community, impacting the level of prices. Usiagconsumer model, we
show that if time and money costs of search are high enoudi,tbe middle class
have the right cost and benefit balance and therefore, aradbeaggressive shoppers.
Using a supply side model, we argue that firms located in mdoered communities
are more likely to enter the market as large low-priced letsi By connecting these
two results, the model shows under what conditions the dizeeomiddle class can
have a negative relationship with the level of prices in alocarket.

1.1 Introduction

Equal opportunity is one of the foundations of democratmneenies. All individuals,
no matter their race, gender, or economic background, aaattebe afforded the same
opportunity to succeed. In general this promise is thoughit the context of access to
education and the labor market. Also important is accessnisumer markets. In this
chapter we construct a theoretical model that describedavinincome families might
have a hard time competing in consumer markets. Given oeassumptions about

market structure, we are able to demonstrate two importahtannected results. First



we show that when there exists a time and money cost of segrti the lowest price,
the middle class have the optimum balance of cost and beffisfanch, and therefore
search the most intensely. Second, we connect consumehsetansity in a particular
market with the types of firms that choose to compete in thaketa By connecting
these two results, we show that a higher proportion of mitltteme households leads
to more competitive firms operating in that market, leadm¢ptver prices. The main
implication of our results is that separate is not necelysagual, income segregation
can result in less competition in the segregated marketiigdo higher prices for low-
income families.

Whether or not the poor face higher prices in consumer maha been the subject
of extensive debate. There have been various studies dakletels and in many
countries with inconsistent results. These studies sotgghbnnect level of income
with prices paid for consumer products such as food, tramaen, housing and big
ticket items. Though there are certain instances where dke supports the idea of
the poor paying more, there are also examples of marketsewthere is no evidence
of price dispersion due to income. An empirical paper by kehand Gould (2001)
offers an alternative explanation for the instances whagkdr prices are observed for
the poor. Using a search cost function U-shaped in inconey, dihgue that the middle
class search the most intensely for the lowest price, anefthre their presence in a
given market leads to lower prices.

In this paper we construct a theoretical framework to expthe relationship be-
tween the size of the middle class and market prices. Firstamsider some of the
relevant research that has gone into studying the idea @idbepaying more. Next we

begin constructing our model by setting up the consumedblpm within a model that



incorporates time usage and search behavior. Consumezsheoption to pay a time
and monetary cost to obtain the lowest price, or randomlpsba@ store in the market.
By comparing the utility of consumption obtained from séwmg versus not searching
across consumers with varying levels of income, we look terdeine whether or not
the middle class have the highest incentive to search.

Then we consider the idea of price dispersion from the pditii@view of the firm.
There have been a number of theoretical papers that try faiexpe presence of price
dispersion in consumer products. We use a version of a moidghally developed by
Salop and Stiglitz (1977), where price dispersion is a tegwarying levels of informed
consumers in a market. We show that when the proportion aitidormed consumer
population increases, smaller, higher priced firms entemtlarket, leading to higher
average price.

Finally, we combine these two results to show that as thedfizke middle class
in a market increases, the portion of the perfectly inforrnedsumers increases, and
therefore prices decrease. Our results match previousfjadn theoretical and empir-
ical search models where even small amounts of search cstead to an outcome
where no consumers search and all firms charge the maximwe (see for example
Diamond (1971) and Baye et al. (2006)). We extend this reswghow that as search
costs become small enough relative to the extent of prigeedsson only a portion of
consumers search, and this portion consists of the midd#scMWe show that as long
as search costs exist the very rich and very poor never sdhsriefore they depend on
the middle class to keep markets competitive.

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

search, as well as market structure, that lead to the redefisribed above. Future



research would need to consider characteristics of speadi&ets and households to
determine if the assumptions we have made are consistdnewmipirical data. If it can
be shown that the poor do not search as intensely as the nalddkebecause of time and
cost constraints, then policy should be directed at altengahese costs and allowing
more information to flow to the lower income households. Oa dkher hand, if the
problem is shown to be behavioral, that the poor choose nsé&nch for the lowest
price because of a lack of motivation or desire, then thelprmolbecomes much more
complicated, and would require a deeper understandingwfthe poor interact in the
economy.

Now we will motivate the assumptions of our theoretical mdaediscussing the

relevant literature.

1.2 Empirical Background

When the clamor that "The Poor Pay More", Caplovitz (1963)s\iirst heard in the
U.S. in the midst of the racial riots in the 1960s it was gréets one of paranoia. As
economists began to study the issue it became clear thatwzer more to the assertion
than first expected. What also became clear was that thigignegas a complicated
one and would not be answered easily. In this section we gupsearch focused on
determining if the poor do in fact pay more. As we would expéwot issue is one of
both supply and demand. The makeup of a consumer populatirihe amount of
information available to consumers determines the chamatts of consumer demand.
What types of firms enter a market and the cost structure setfiems determine the
price strategy of firms in a given market. These two forceskimgytogether can help

explain the disparity in prices that triggered the origimatoar. What started as a racial



and sociological discussion has evolved into a more aralydind economic question.

There are several quantifiable parameters that are ggnéistlissed when trying to
determine why the poor face higher prices. First, thereassbue of the lack of avail-
ability of large discount stores in predominantly poor igigrhoods, or what is called
the "store effect”, Kunreuther (1973). It is proposed thatgs at smaller groceries are
higher than large supermarkets and discount stores. Taegar kstores are said to have
lower per unit fixed costs and have higher purchasing powetaltheir ability to buy in
bulk. Fixed costs are said to be even higher for stores in pdzan neighborhoods due
to higher crime rates, which tend to push up insurance andterance costs. Next, it
is proposed that goods sold in larger packages have lowampecosts than the same
goods in smaller sized packages, or what is called the "$iget& Smaller groceries,
due to lack of shelf space, do not provide larger sized pakagdding to the higher
per unit costs of shopping at these stores relative to sugr&ets. A sub theory of the
size effect is that lower income families have limited lidjity and limited storage space,
especially freezer and refrigerator space, not allowiegtho purchase bulk items [See
Attanasio and Frayne (2006), and Rao (2000)]. Finally, argued that low-income
families find it too expensive to search for and access thedowriced firms, Clifton
(2004). In general, low-income families are less likely tanca car or have access to the
internet, forcing them to rely on public transportation &rfprm comparative shopping,
which can be prohibitively time consuming and expensive.

The book by Caplovitz (1963) was one of the first attemptsrinig income level
to prices in a specific retail market. He found that the poad pagnificantly more for
major durables such as televisions and washing machinashleaaverage consumer.

In 1971, a study into food prices in New York City found no tala between food



prices and neighborhood income level, Alcaly and Klevoft&71). In 1974 an exten-
sive study of consumer markets in the U.K. concluded thaeimegal the poor seemed
to face higher prices, and by all accounts never faced loweepthan other income
classes, Piachaud (1974). Alcaly and Klevorick and Piaglzlmit that their findings
have weaknesses, mainly due to lack of detailed data. Faielynt seems the informa-
tion available for analysis has improved since Piachaudlected his study. Through
the advent of scanner data, computerized operations andittaion of government
sponsored surveys, researchers have access to betteicahabpls. Nonetheless, the
lack of consensus on the issue remains.

In 1991, New York’s Consumer Affairs Department investeghgirocery store price-
fixing in several neighborhoods. Their survey of sixty ssaad 140 interviews through-
out New York found that the poor paid more for groceries iramrareas while receiving
lower quality service, Freedman (1991). Further regiotadiss in Pittsburgh, Austin,
and Minneapolis found that there was significant evidenaettie poor paid higher re-
tail food prices than the average consumer [See Dalton &G03), Clifton (2004), and
Chung and Myers (1999)]. Similarly a 2007 survey of the Udéurid that, in general,
low-income families faced higher prices in financial seegicutilities, telecommunica-
tions and durable goods purchases, Kober and Sterlitz j20DTese tests arrived at
their conclusions from different perspectives. Somelattad the discrepancy in prices
to the lack of supermarkets in poor neighborhoods, or thee stiect. While others
cited inability to buy in bulk due to either limited budgetslack of choice. Another
group found that poor households paid more because of hadfseiute prices in stores
located in low-income areas.

On the other hand, a 1991 study of ten regions using data ore8@Psupermarkets



found no statistically significant evidence that consumelsw-income neighborhoods
paid higher food prices than consumers in high-income aMasDonald and Nelson
(1991). In 2000, a study using unpublished CPI data on ppa@sby consumers across
the United States found no evidence of higher prices facetddpgoor, and in fact found
that in some cases the poor faced prices ugtd@ver than the average, Hayes (2000).

There are also contradictory findings in developing ecoesmA study of two rural
towns in India found the poor paid significantly higher psder food products, due
mainly to lack of storage space and access to credit, Ra®@)28G&imilar study of 122
medium sized towns in Colombia found that prices decreastdowlk purchases, lead-
ing to lower income families paying higher prices due to latkapital, Attanasio and
Frayne (2006). Both of these studies found some level ofngppmongst poor families
through communal purchases, though limited to very spemiitsumer goods. A study
of 256 households in rural Rwanda, using detailed consumgkata collected over the
course of 2 years in the early 1980s, found a significant negeglationship between
the standard of living of a household and the price indexddyethe household, Muller
(2002). In contrast, a study of consumer prices in Brazihfblittle evidence of a rela-
tionship between income and prices faced. In fact the stadgd some evidence of a
positive relationship between household income and fomeégrMusgrove and Galindo
(1988).

There have also been studies performed to determine if itesthat the poor do
not have access to discount firms. An extensive study intshigping habits of con-
sumers in the U.K. found that an increasing number of lartpglees are moving from
town centers to out-of-town locations, Piachaud and WelB9§L Through a survey

of consumer shopping habits, the study finds that low-inctamealies with limited mo-



bility are left with no choice other than to shop at high-pddocal stores. In another
study, the concept of "Food Deserts" in the UK, or lack of asde cheap and healthy
food for low-income families, has been shown to be an ineéngds common issue in
cities across the country, Wrigley (2002). In the U.S., agske in the late 1990s found
that the number of supermarkets has dropped 9 #m 1966 to 1993, mainly due
to a major consolidation in the industryThe study found that supermarkets and food
retailers are not as prevalent in low-income neighborhdde-income areas in nine-
teen U.S. cities had 3@ fewer stores per capita compared to higher income areas. A
regional study of Allegheny County, which contains the oityittsburgh, found similar
results, Dalton et al. (2003). The study found that largeesmarkets were on average
a lot more accessible in middle to high-income suburbansanéshe region. A Min-
neapolis study found that there was a significant positilaicaship between income
level and the number of supermarkets in a neighborhood, €and Myers (1999). The
city of New York conducted a city wide study into the locatiohsupermarkets. The
study found that there was a significant shortage of supé&etsam the City. Lack of
access to cheap and healthy food was found to be especitkyistlow-income and
minority neighborhoods, Gonzalez (2008).

If we accept that supermarkets are less likely to be locatgmbor areas, then it is
important to determine if it is possible for poor familiesdommute to other neigh-
borhoods to do their shopping. There are two conflictingdiecaffecting low-income
families’ ability to shop around and look beyond their ownghmdorhood stores. On

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

1Economic Research Service, U.S. Department of Agriculture

2Definition of what is considered a low-income neighborhoadas by research, but in general de-
pends on data taken from the U.S. Census, and ranges fri%n®80% of a neighborhood’s population
falling below the U.S. poverty line.



economic for them to comparison shop than wealthier conssim&t the same time,
the poor on average tend to rely more heavily on public trartgapon, making it a lot
harder for them to commute to the areas where lower priceltreixjst. Studies into
the commuting habits of low-income families have found timaist do not have direct
access to their own cars, but are able to compensate thrdteghagive methods of
transportation, Dalton et al. (2003). A similar study in insTexas, found that poor
consumers are not necessarily confined to shopping witlgim thwn neighborhoods,
and through the use of alternative methods of transportatie able to gain access to
discount stores and supermarkets, Clifton (2004). Butdabgess comes with a signif-
icant cost in time and money spent on transportation, wisgiot always economical.
As a result, consumers rely heavily on local stores for thleapping needs.

Frankel and Gould (2001) attempt to overcome these confijdindings by ap-
proaching the question from a new perspective. Using dataven 180 U.S. cities,
they attempt to link the income distribution of a city withta# prices within that city.
Assuming that search costs are U-shaped in income, thdtesjah have a high cost
of time and the poor do not have the means, they argue thatrésemqce of middle
class consumers in a market leads to lower prices. Theymrmhst basket of consumer
goods in determining prices, including food, transpootatinealthcare and other day-
to-day products. After controlling for exogenous variabdeich as crime rate and real
estate prices, they find a significant relationship betweenstze of the middle class
and consumer prices. The study finds that with a transitiob%ffrom the middle-
income group to the low-income group in the population, gsincreased by about
0.7%, this effect increased to 1% when estimating using Instrumental Variables. The

impact on prices was found to be slightly less, but still vé@gnificant, with transitions



to the upper income groups. Either way these results woygldest that changes in the
middle-income group have a significant impact on retailgsic

These finding have been supported by more recent empirisaéreh. Blisard and
Stewart (2008) use household expenditure data to measweays more for food.
They find support for Frankel and Gould’s findings that as kebo&ds move from mid-
dle class into poor, prices rise. Myers (2011) find similautes using retail gasoline
prices from three U.S. cities.

Since Frankel and Gould’s 2001 paper there have been résieaused on the re-
lationship between income distribution and propensityearsh. In an empirical paper
considering the relationship between immigrant commesiéind prices, Lach (2007)
argues that low income consumers have lower time costsftiiereearch more aggres-
sively. Similarly, Fishman and Simhon (2005) demonstratt tower income groups
have more utility to gain from lower prices and are more kil search. The latter
paper considers the market for a particular good where coesionly buy one unit
of the good and the utility function includes a continuousant of a numeraire good.
The former considers data for an immigrant community indbkthat initially had a
higher rate of unemployment than the rest of the populatma, therefore had more
free time to conduct search. Both of these papers demoasiitatnative specifications
and assumptions that impact the relationship between ia@rd propensity to search.

Unfortunately, although there has been a significant ammiumbrk done on compe-
tition and consumer search, there has not been much worktdopantify the time and
monetary costs of search for consumers. Hong and Shum (28@6)ate a distribution
of search costs for a population using only data on pricestlsspn for a particular good.

This takes us in a positive direction in understanding seaosts, but it does not say
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anything specific about the value of the time and monetarisaisearch and how they
vary with income. Finally, in a survey of the literature omeamer search and pricing,
Ratchford (2009) concludes by admitting that not enougkaeh has been done on
measuring search costs.

In our model below we look to provide a theoretical framewfwkthe results in
Frankel and Gould (2001) and leave it to future work to deteenif our assumptions
on the nature of search costs are representative of thegiateonship between income
and the costs of search for consumers. Though Frankel anldl Glearly demonstrate
that there is a negative relationship between the size ahilddle class and consumer
prices, their results do not tell us much about why this retesthip exists. The purpose
of our paper is to construct a theoretical model that wilph@hderstand why the poor
cannot drive down prices without the help of the middle class

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

spective of the consumer.

1.3 Demand Side

In this section we look to analyze how consumers decide venethnot to search for
the lowest price. Taking the behavior of firms as given, westmict the consumer’s
problem using a model of time allocation, first formalized3ary Becker's "A Theory
of The Allocation of Time" (1965). Becker argues that conswnspend their time
either working or consuming; therefore there is a tradesetiveen choosing to work
and dedicating your time to any other activity. This seemstnal vehicle for our
analysis, as consumers must decide if it is worth their timedarch for the lowest

price. In our model we assume a binary search rule, eitheswoars search or they
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do not. Clearly the real world is not so simple, most conssrperform some level of
search when shopping for a good. We can interpret the bindeyused in our model
in the same way as if we had used a search continuum with alguels of search. If
our analysis shows that only the middle class have the ineetat search, then we can
say they search the most intensely. Then by making a linkdmtvgearch intensity in
a market and lower prices we can argue that the presence dfexittome consumers
in a market leads to firms charging a lower price, the res@dfgwed in Frankel and
Gould’s analysis.

In this section, using some intuitive assumptions on théscarsd benefit of search

we determine cutoff levels of income where search occuis tug following results:

(1) If price dispersion exists and is significant, and the cbsearch is not too high,

consumers falling in a middle range of income will searchtif@rlowest price.

(2) Given any positive level of fixed cost associated witlraleathe very poor never

have an incentive to search for the lowest price.

We consider a consumer model where the number of firms andiswers are as-
sumed to be significantly large. Taking firm pricing behawdsrgiven, consumers de-
termine whether to search for the lowest priced firm or to canmlg choose a firm.
Consumers make the decision to search period by period; wetdmnsider a multiple

period benefit to search in our model.

The Model

There are two types dirms, large low-priced superstoreg-fypes) and small high-

priced storesk-types). A proportion of firmsg3 € [0, 1], choose to bé&-types and
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charge the low pricep, = pmin, While (1 — 3) choose to bé-types and charge a
high pricep, = r, wherer is the consumers’eservation price above which they
do not purchase the good. We can think of the reservatioe psaetermined by their
outside option, an option for the consumer away from the commarket. This could
be thought of as eating at home versus going out for dinnewigg vegetables in a
garden versus purchasing from a grocery, or choosing to radtler than buying a car.
If a consumer encounters a firm that is charging a price aldweie teservation price
they leave the market and consume their outside option.igredttion consumers take
the makeup of firms in the economy, as given and treat it as fixed. We will discuss
the problem of the firms, and ho@ is determined, in more depth in our discussion of
the supply side below.

All firms are assumed to be equally accessible by all conssirttezrefore the aver-

age price across all firms in the market is gives:by

D= PBpe+ (1 —PB)pn (1.1)

Consumershave varying levels of income, and face the choice of eithechmsing
the good from a randomly chosen firm, or searching for the $d\weaced seller. There
are two types of cost associated with searching. The firgnisrzetary cost that involves
the cost of gathering information remotely or actually tg] each store to compare
prices. We can think of this component as associated witltadseof a computer and
a web connection in order to search the internet for pricepanisons, the cost of a

magazine subscription such as "Consumer Reports” in thedd:8Vhich" in the U.K.,

3We do not consider frictions related to spatial access mithbdel. 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 goungvisit different stores.
There is also a variable component such as the cost of gasmlpublic transportation.
We will treat all of these costs as fixed and refer to them.as

The second type of cost is the opportunity cost of searchifigre we use a con-
cept first formalized in Becker (1965). The idea is that tineetispent searching by a
consumer takes away from time available for working or comsg other goods. We
refer to this time cost as. As in the Becker model, the opportunity cost of the time
spent searching is the foregone wage that the consumer lsawddearned workingy.
Therefore, the time cost of searching for the lowest prigaads The existence of a wage
dependent time cost of search in effect creates a contindw®anch costs across our
consumer population as determined by the wage distribufitiis is a different setup
from previous work on price dispersion where search costs te be purely monetary
and consumers fall into a discrete number of search cosisleVée will introduce an
income distribution below so that we can more fully expldris tadditional dimension
of our model.

Consumers will weigh the benefits and costs of search anceithiér search for the
lowest priced firm or randomly choose a firm and purchase fitwah firm as long as

price is below their reservation price.

Assumptions

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

focus on answering the question of how income affects sdshhvior.

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

and benefit of search. Any degree of risk aversion would as®edhe incentive to
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search.

(i) The monetary and time costs of searehand s, are binary. Either a consumer

(iii)

(iv)

v)

(vi)

searches and pays the minimum pripe, or they do not search and randomly
choose a firm. This is the "clearinghouse" approach usedlopSad Stiglitz

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

c ands are independent ofincome. We make this assumption to dyquir anal-

ysis, but in fact there is some evidence to suggest that therpimht face higher
prices for transportation or big ticket items [See Cliftd@0Q4) and Caplovitz
(1963)]. This would suggest that the cost of search decseaile income, which
would give the poor even greater disincentive to searchnbarwe will assume

constant costs.

c ands are independent of the number of low and high-priced firmbémbarket.
We can argue that these costs should go down as the numbev-pfied firms
increase or decrease, since in the first case there are mtremfso it is more
likely a consumer will find one, while in the second case threyrmaore unique so

more easily identifiable.

Reservation pricer, is independent of income. In reality a consumer’s outside
option should vary with income. But the sign of variationmlaguous, since the
rich could have more outside options, while the poor needtmdre with less.

For the case of simplicity we will assumeto be constant.

Uninformed consumers do not have any information ogsj but their beliefs
about the distribution and level of prices must be correatquilibrium. This

means that consumers will optimally choose whether or neetrch taking the
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types of firms in equilibrium as given (in effect a simultanedNash equilib-
rium). This has become a standard assumption in consunrehseadels, and is
a departure from Salop and Stiglitz (1977). In their modeltassume that unin-
formed consumers know the distribution of prices and take agcount possible
firm deviations in their search strategy. The main diffeeebetween our assump-
tions about information and theirs is that in our model uminfed consumers are

not able to observe when firms deviate from any proposedibguih strategy.

The Consumer’s Problem

In this section we present the consumer side of our model aivé $or the optimal
choice of search depending on income. We solve for the coassirexpected con-

sumption with search and without search and compare thyatdhieved in each case.

Without search: If consumers do not search they will randomly choose a stode a
purchase the good at that store as long as the price is bedinwvébservation price With
probability 3 they will enter a low-priced store chargipg, and probabilityl — 3 they
will choose a high-type charging,. We do not have any dynamics in the consumer’s

problem so once they have entered the store they do not leavweyaanother store (then

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

SHere we are making an assumption about the shopping behavimrinformed consumers by as-
suming that they randomly choose a store rather than sonee sttlategy, such as simply going to stores
frequented by middle income consumers. In essence we areagsthat consumers do not observe
each others’ shopping decisions, or alternatively, coressrdo not know who is informed and who is
uninformed. This assumption might be more appropriate é@dg that can be bought online or big ticket
items where consumers do not make frequent purchases.|$bipassible that this type of uncertainty
exists in markets where firms use intermittent sales to céenfsee 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 gones’s problem without

search can be written as the following probabilistic mazimtion problem:

max E[u(x)]

st. px=Lw for i€ {¢,h} where Plp) =03,Plpn]=1—-7
tr =1—L (1.2)

u(x) is a strictly monotonic well behaved utility function, deykent only on the
consumption of one good, this assures us that both our budget constraints are lgindin
These assumptions on consumer preferences limit the cansuproblem 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 constraxtept that consumers
do not know prices and will face a low price with probabil@y We do not include
any non-wage income, since we are only interested in howgdsaim wage affects
consumer choice. The second line in (1.2) is the time constir@m Becker's model.
Consumers have unit of time to allocate across working and all other acigt ¢
is the amount of time needed to consume the good, Iangl the amount of time a
consumer spends working, earning wageThe parametet takes the place of leisure
in our model of time allocatidh Different types of goods might have different levels
of ¢, impacting the amount of time allocated to search, we wik taore about the

impact oft on search belo Note the inherent tradeoff between the different actiti

5Note that there is no pure leisure in this model. Consuméisespend their time working, searching
or consuming.

"Note that the number of firms in the market can have an impath@time of consumptiort, since
if there are more firms in a market consumers will have to trawhorter distance to do their shopping,
in effect spending less time consuming. But we believe thiset a second order effect in our results and
choose to treat as fixed for the purpose of our analysis.
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in our time constraint. A consumer earning a wagenust choose between spending
their time working, L, searchings, or consumingt¢x. Since the two constraints are
binding, consumers indirectly chooge by choosing their level of consumptian, and
by choosing whether or not to search.

We combine the two constraints and solve directly for theceigd value ofc pur-

chased by uninformed consumers:

Eleo] = wu(w) = B[, 2] + (1 —8) [52] where 8,t € (0,1)

(1.3)

Next we will determine how introducing search will affecetbonsumer’s problem.

With search:
max u(x)
xT
s.t. pex = Lw — c
tr =1—L —s
Where p, is the minimum price across all firmsg, is the fixed monetary cost of

search, and is the amount of time required to search for the lowest pritle. solve

directly for the level ofx purchased by informed consumers:

wr(w) = £50e where s € (0,1)

The restriction on the value of the time cost of seakclassures us that consumers

have enough time in a period to both search and consume, aritle §me left over to

18



work®. We need to look at some comparative statics in order tométerat what levels
of wage it is profitable for consumers to search. First we iclamdevels ofx for wages

close to zero and approaching infinity:

—C

zy(0) =0 > xr(0) = — (1.4)
Pe
] ) 1—s
lim zy(w) = n > lim z;(w) = " (1.5)

From inequality (1.4) we can see that for any positive fixest ad searche > 0,
low-income consumers witty close to zero would not choose to sedrd@learly if w
is low enough a consumer would not have much money left tohase the good after
payingc to obtain the minimum price, therefore they would rathed@nly choose a
store. Similarly, from (1.5), we have that for any positiirae cost of searchs > 0,
high-income consumers would not search for the lowest pRoe high levels ofw the
money cost of the good becomes irrelevant while time becanoesasingly valuable,
so the consumer would not sacrifice any of their valuable seerching for a lower
price. In fact, as wage approaches infinity the money costeofjbod no longer matters,
leaving consumers indifferent between the high and lowefftic

What is left to show is that there is a middle interval of in@owhere it is optimal

8]t is easy to show that the condition eris sufficient to assure that+ tz < 1 for all consumers.

9Since a negative level of consumption is not very realistie,can see the strict inequality in (1.4)
as holding in the limit. That is, taking wage very close to@eronsumers who search would stop
searching once their income runs out, leaving them nothingonsume, and consumers that do not
search consume a small but positive expected quantity afdbd. Alternatively we can see the negative
level of consumption from search as the theoretical optioaftonsumer with no income that they would
never choose to take.

ONote that since in our model consumption requires time, ffigome consumers would never pur-
chase more of the good than possible under the time constidierefore, the ceiling for consumption
of the goodxz when wage goes to infinity is given bliywhere 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 andrskderivatives of our

individual demand functions with respect to income:

- Bpe (1—B)pn ' (1—8)pe+ct
Ty = (Pe+tw)? + (pr+tw)2 >0 Ty = (pettw)2 >0 (1.6)
Y= —2tBpe 4 =20 —B)pn 7 _ =2tpe(1—s)+ct]

U= Gertw® T (onrtwys < 0 T = —(prtwy . <0 1.7)

The first derivatives in equations (1.6) are positive, tfeeeeboth our bundles are
increasing functions of income. The second derivatived iri)(are negative, therefore
they are both concave in income, and siaces in the denominator of both functions in
(1.7), the concavity of the two functions decreases withapproaching zero concavity
from below.

As we showed in inequalities (1.4) and (1.5) above the amoiuatconsumed from
not searchingey (w), is higher for wages close to zero and wages approachingtynfin
For search to be optimal for at least some consumers, theseaxigt a middle range of

income,w € [wy, ws], Wherex(w) > zy(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 incommeseXo calculate

the values otw; andw,, we solve for the roots of the following equation:

zu(w) —zr(w) =0 = Bl l+(1-p) | ] -0

pettw pPrttw pet+tw

N stw? + [spp + ct — (1 — B)(Pn — pe)lw + cpn 0
(Pe + tw) (pr + tw)

The denominator of the above fraction is always positiverdgfore we only need to

consider the conditions under which the numerator takeativegvalues. Define:

f(w) = stw® + [spr, — (1 — B)(Pr — Pe) + ctlw + cpp (1.8)

Lemmal.l: The necessary and sufficient condition for there to existtallairange
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of income,[w1, w2], such that consumers within that range of income benefit from
search, i.e. zy(w) — zy(w) < 0 V w € [wy,ws], is that the roots of the

quadratic functionf (w) are positive and real.

f(w)

CDh

AN B

wn Wz

Figure 1.2:xy(w) — xr(w)

Proof: Given thatf”(w) = 2st and2st > 0, f(w) is a strictly convex function
of w. We also have thgft(w) crosses the vertical axis if{0) = cp, > 0, and that the
limit of the function agw increases is positive, or more specificall}},i_}nolo f(w) — oo.
Therefore, if the roots of (w) are positive and real, then the functigifw) crosses
the x-axis at two pointsuw,, w2], to the right of the y-axis. Clearly(w) would be
negative for all values ofv between those two points, therefore we have dhdtv) >
zy(w) V w € [wy,w;].

The roots for the quadratic equatigifw) are given by:

(1—0B) (prn—pe) —sPn—ct + \/[8Pr —(1—PB) (pn—pe) +ct]2 —4sctpy, (1.9)

w = 2st 25t

We need the solutions to the above equation to begositive real roots. A nec-
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essary, but not sufficient, condition for both roots to beifpasis that the first term in
equation (1.9) be positive. This gives us our first condifmrthe existence of a middle
range of income where searching is optimal:

= (1-7) (u) > s (1 n C—t) (1.10)

Ph SPh

This condition says that in order for there to exist a rangeoolsumers that choose
to search the gains from searching must be greater than skeafcsearch. The left side
of (1.10) is the expected gains from searth,— 3) is the proportion of high-priced
firms and[%} is the relative price difference between the two types ofdiriivhile
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:

[spr — (1 — B)(pr — pe) + ct]? — 4sctpy, > 0

= (1—6)[%}>s+%+2 sct

Pn

Where the last step comes from the fact that the conditian {fb 10) holds, there-
fore the argument inside the bracket on the left is negafitas gives us the second
condition for existence. Rearranging the above inequalgyhave our necessary and

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

= Search Condition: (1 — 3) <M) > s (1 -+ C—t>2 (1.11)

Phn SPh
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It is straightforward to show that if the requirement in efipra (1.11) holds, then
(2.20) will hold as well. To check the dimensionality of owndition we note thas and
t are pure numbers and so are the ratio of pricesatadp;,. Therefore, our condition
is valid and represents a relationship between values efpumbers.

Since we have that the roots are real, then we knowithaandw, exist. To show
that they are both positive it is sufficient to show that theken root is positive, which
we can see is true from our demand curve in figure 1.1. Thexgefpven our linear
demand function, our requirement for positive roots asmgbseour "Search Condition™
is the only condition necessary and sufficient for a middigesof incomgw, , wo] to

exist where consumers search.

From the right hand side of the inequality we can see $hiaas to be quite small
for the Search Condition to hold. This result is in line wittisting literature on price
dispersion and search costs. Diamond (1971) shows that@sosearch costs exist, no
matter how small, consumers will not be informed and firmg g¥ibrge the monopoly
price. Baye et al. (2006) show that Diamond’s results seehold for a wide range of
theoretical and empirical approaches, and that price diggecontinues to exist in both
online and offline markets. Our result above differs frons firievious work in the sense
that even if the Search Condition holds, as long as seardh aws positive, it will only
hold for a middle income portion of the consumer populatidherefore, low-income
consumers (as well as wealthy consumer) will always havelyoan the middle class
in the market to keep prices competitive.

The extent of time costs;, is a key feature of our model. The more readily con-
sumers can access pricing information, the lower the tingeired to search for the

lowest price. Improvements in information technology hgeee a long way towards
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reducing the time cost of information for those consumett wccess to the newest
technology. Our model would suggest that as the speed aflseareases it becomes
more likely that consumers are informed about retail pgciklere we have assumed
thats is constant across the consumer population. This is vegjylikot to be the case.
Poorer households are less likely to have access to the sameology and resources
as higher income households, making it more difficult fonttte search for prices. We
will come back to this point below.

The left-hand side of of inequality (1.11) is decreasingwtiite proportion of firms
charging the low price@d. This means that the incentive for middle-income consumers
to search is decreasing with the proportion of low-priceoh$ir As the proportion of
low-priced firms increases, the probability that an uninfed consumer happens upon
a low-priced firm increases, therefore the benefit of payivegdost of search in order
to find the lowest price decreases. Similarly the probatihat there exists a middle-
income group that searches is decreasing with the monetatyo€ search relative to
the monopoly pricebih, which follows from the same intuition as above.

Interestingly as the time spent on consumptiQnincreases, it becomes less likely
that the Search Condition will hold. We can interpret thi$vo ways. Since we have
definedt as our measure of time spent on leisure in our model, theremsentuitive
that as the time desired or required for leisure activitregaases, it becomes more
costly for consumers to dedicate their free time for seagfor the lowest price. This
in effect creates an inherent tradeoff between income and $ipent on any other ac-
tivity except consumption and labor. In additignencapsulates the time spent by the
consumer taking part in activities other than working oreeiag. It is understandable

that as these constraints on the consumer or househol@&sroreases they will be less
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likely to spend time searching.

Finally, we have that the incentive for middle-income cansus to search is in-
creasing with the discount offered by the low-priced firr(rf%*fb_h—”‘v’). As the percentage
price difference increases the monetary benefit to seaorhases, giving more incen-
tive for consumers to spend money and time to find the lowase prThis is also a
result that we can directly observe in the real world: it iscinmore likely that con-
sumers will take the time to shop around in a market wheresldigcount superstores
exist rather than a market with firms having similar econ@wiescale. This result has
strong implications for households isolated in mainly pc@mmunities. As we argued
in the literature discussion above, one is much less likelfintd large discount stores
in low-income communities, making it more expensive for $eholds located in these
communities to access these low-priced stores.

These are all important considerations for the possibdlitpolicy intervention. If
we can show through more direct empirical analysis that ttenpmenon described in
our model does exist, then directed policy can target thexagit parameters above, in-
creasing the incentive for the consumer population to $efardhe lowest price. As we
will show below and as has been argued by Salop and Stigh{zA}l. a higher propor-
tion of consumers that search will lead to a more competitiaeket environment.

Now we would like to consider the overall demand in our marteto so we need

to formally introduce an income distribution to our model.

Income Distribution

There aren consumers in our market. We consider valuesXoftotal demand across

the consumer population) as determined by the distribugfoimcome in the market,
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continuing to take the firm side of the market as given. We ibéyi introducing a
particular income distribution to our model, which will pels in determining aggregate
demand as a function of the types of firms in the marifet,

In our analysis we consider the distribution of income in anowinity that lives
within a larger economy. The larger economy is made up of nmemyhborhoods with
varying number of middle-income individuals. We are ingteel in understanding how
prices in a community vary as the size of the middle classan ¢bmmunity changes.
We will work with a Uniform Income distributionz(w), defined over a range of in-
comela, b], where the probability of a consumer earning wagec [a, b] is given
by g(w) = bfla. Though the Uniform Distribution is not necessarily an aate rep-
resentation of reality, it is mathematically more easy talaath, and will allow us to
more directly focus on the question at hand.

A possible extension of our results below would be to conside impact on our
analysis of introducing unbounded distribution functiavith varying density across
the income range (e.g. Normal or Pareto). We believe thaetldternative distribu-
tions would not change our results below, but could poténtald greater depth to the
analysis. Using an unbounded distribution would not imgasct results directly, but
would add justification for our assumption (vii) below (oreevmake it unnecessary in
the case of distributions that are unbounded at both tal&)wing for variation in the
density function across the range of income would allow untoe carefully consider
the impact of the shape of the distribution on prices, ratth@n being limited to using a
mean preserving spread to represent inequality. Thougltkvealedge the limitations

imposed by using the Uniform, we find it more simple to workhyiand we feel that

our results below could be generalized to other types ofildigton functions, including

27



the Normal and Pareto.

We will focus our analysis in this section on mean presereimgnges in the distri-
bution of income centered around the mean of the overall@ogrndemonstrated by
w in Figure 3.3 above), which is exogenously given. For thepse of our theoretical
model we are interested in focusing on the effect of changeisd size of the middle
class on search. We do not lose any generality by centerindistiibution about the
mean and varying the variance of the distribution to sigalfgnges in the concentration
of the middle class.

We add the following assumption regarding our Income [bstion:

(vii) If there exists a range of income over which it is optirf@ consumers to
search, that range will be contained within the overall meadange for the community,
[w1, ws] C [a,b]. In other words, the range of income in any given community wi

never get too concentrated about the mean.

g(w)

b —a’

o
|-
Qe

a ad w b’ b w

Figure 1.3: Uniform Distribution of Income
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We lose very little in our analysis by using the "containnieagsumption above.
Our main question is whether or not increasing the size ofiuglle class will lead to
lower prices. The income distribution we use is just a vehicl 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 @ancs Condition
in (1.11) is satisfied with respect to our parameters thereldvexist a middle range
of income[w-, w2| Where only consumers that fall within that range would cleckos
search. Now, using our income distributiGi{w) along with our Search Condition and
our values ofw; andw-, we will look to calculate aggregate demand from informed an
uninformed consumers as a function of our parameters anartipertion of low-priced
firms, 3. We begin by calculating the total demand in a given marketesrmined by
the income distribution in that market.

As we can see in Figure 1.4 below where we have drawn consuemeartt as a
function of incomé!, demand in a particular market is bounded by the range ofieco
in that market,[a, b]. In addition, given our strictly monotonic utility functio the
market demand curve is determined by the higher of the tweadencurves calculated

under search and no search.

INote that in this case demand is upward sloping since higiovenie leads to greater demand.
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Figure 1.4: Market Demand Curve

Using our uniform distribution of income, we can calculaterket demand by mul-
tiplying the total number of consumers per level of wagg,, by the integral under the

curve. Total demand from consumers who search would be diyen

w2 w—sw—_c
X = ﬂ( _ dw) (1.12)
b—a w1 De + tw

Total demand from uninformed consumers is the sum of the taegrals of demand
below and above our middle range of income. Rewriting equdtL.3) above we derive

total demand from uninformed consumers:

Xu = BXuye + 1—-P)Xun (1.13)
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w1 w b w
Where:  Xy; = 37 (/ — dw + / _ dw)
’ " \Ja pititw we Pi + tw

The second line in equation (1.13) is aggregate uninformeedashd if all unin-
formed consumers happened to walk into a tyde@m. For a given distribution of
firm types in the market, aggregate demand from uninformedwmers is given by the
first line of equation (1.13).

Before moving on to the supply side of our model we considempttoperties of the
aggregate demand functions above. We would like to deterimv the magnitude and
composition of demand changes as we vary the proportionepliced firms,3. First
we consider changes in demand from informed consumers @ggyect to the proportion

of low-priced firms. Taking the derivative of equation (1).18ing Leibniz’s Rule we

have:
dXy _ Oows (wz — Swgy — c) ow, (wl — sw; — c) < 0
d3 ~  9p Pe + twy og Pe + twy

We can show tha% <0 andaa—“é1 > 0, therefore we have that the above deriva-
tive is negativé”. Demand from informed consumers is a decreasing functicheof
proportion of low-priced firms. This is as we would expect: igher proportion of
low-priced firms means that it is more likely that an uninfeanconsumer searching
at random would happen across a low-priced firm, loweringhtbeefit of being an
informed consumer.

Using the same results as well as t&g,, > Xy, by construction, we can also

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

dXuy, dXyn d Xy dX
- > — >0 == — >0 and — > 0 (1.14)
dg dg dg dg

Both demand from uninformed consumers and total demandenessing functions
of 3. The first condition is the reverse of the result from the desntor informed
consumers above, as the number of low-priced firms increhgeisicentive to search
decreases, so there is more uninformed demand. Total dememsdses with3, as
more consumers do not pay the cost of search but still sholpealotv-priced firms
(since it is more likely they will randomly come across onegyt have more money
to spend on buying the good, leading to overall demand isarga This result has
interesting welfare implications. Imperfect price infation costs consumers in terms
of overall consumption, a portion of consumer income mustfent in gathering price
information>,

Next we look at the market from the perspective of firms. Weé fmodetermine how
the presence of consumers who search and do not searcts ¢ffed¢ypes of firms that

enter a market.

1.4 Supply Side

In this section we consider how varying degrees of searclobgumers can cause price
dispersion in a market for a single good. Here we modify aiwarsf a model of price
dispersion first developed by Salop and Stiglitz (1977). \&eegalize away from most

theoretical work on price dispersion by allowing consuntettsuy a continuous amount

138y consumption we mean consumption of this particular godtie cost of search, at least the
monetary cost, does go toward another form of consumptican§portation or information goods).
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of the goodx € R,.

Firms

Our market consists ab firms that have identical production technology. There are
different possible approaches to the cost structure of fifPnevious work on firm out-
put and prices in a model with uninformed consumers have uaedus types of cost
structures. Salop and Stiglitz (1977) and Braverman (1880 U-shaped average cost
curve, Varian (1980) uses a strictly declining average coste, and several papers use
constant marginal costs (See for example Carlin (2009)).oAthese are justifiable
approaches to the structure of firms in the market that we Heseribed. Since we
are interested in the choice of capacity as well as price, seeauU-shaped average
cost curve characterized by a common fixed cost and incigaaimable costs. This is
analogous to a model of firms with soft capacity constraiotsjecreasing returns to
scale, allowing us to consider how firms choose their sizd {jaeffect price) given the
proportion of informed consumers that exist within that kedr

Firms can choose over a continuum of prices between the omersureservation
price r, and the minimum point on the average cost cupygs. No firm would ever
choose to price belowi,, since it would be earning negative profits, and no consumer
would ever buy the good above the priceGiven their choice of price, firms fall into
two categories. If a firm is charging the lowest price in thekag then it is considered a
Superstorel-type firm, characterized by high outpgt, and low pricep,. These types
of firms target both informed and uninformed consumers imtlagket. Otherwise the
firm is considered a Corner stote;type firm, with low outputgy,, and high pricep,.

These types of firms only target uninformed consumers. QGuessiare not able to
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recognize aré-type or ah-type unless they are informed. This basically means that
there is some level of uncertainty about what firm offers thveelst price. We can think

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

all goods, and that a consumer would be able to pay a lowee foica small set of
goods at a Corner stofe Firms compete based on price for demand from informed and
uninformed consumers.

Given this setup and our assumption that all firms are eqaaltessible by all con-
sumers, the firms charging the lowest price will share betvieem the demand from
informed consumersX;. While both types of firms will share demand from unin-
formed consumers. The demand for each type of firm is given by:

X X X

q = n—z + WTU:% an = WTU"nh (1.15)

Where Xy; is as we defined in the previous sectiot, is the number of firms
categorized as high-priced ang}, is the number of firms categorized as low-priced.
Firms must belong to only one of the two categoriespse n;, + ng. In this setup the
proportion of low-priced firmg3 from the previous section is given bg: = #

Each firm maximizes the following profit function taking theasch decision of

consumers and the pricing decision of other firms as given:

max  m(pilp—i) = Pigi(pilp—i) — vlai(pilp-i)] — F (1.16)

4varian (1980) uses a model of sales to demonstrate that i§ fintermittently switch from high to
low price, consumers would have incentive to search ane plispersion would exist. This comes from
the observation that large discount stores do not always tf€ lowest price and that for a consumers to
be fully informed they would have to compare prices betwémt and smaller retailers at the time of
purchase.
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v(q) is variable cost and is increasing with quantity demand€dq) > O0).
q:(p;|p—;) is the demand faced by firm charging pricep; and taking the price of
all other firms as given. We assume that there are fixed cbstsut no other barriers
to entry, therefore both types of firms earn zero profits inlégium. The average cost
function is equal to the total cost function divided by quignt

v(q;)

F
— -

i q;

AC(q;) =

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

drawn in figure 1.5 below.

Figure 1.5: Average Cost Curve

From our zero profit condition we have that enough of bothgygfdirms must enter
to get both firms onto the average cost curve. Our assumptiprofit maximization

and the zero profit condition means that in equilibrium thended curve faced by each
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type of firm lies below the average cost curve at each poirgrdtian that firm’s choice
of equilibrium price.

Using a similar setup, Salop and Stiglitz (1977) show thae#rch costs are high
enough no consumers search and there exists a single ptiddegm (SPE) with all
firms charging the reservation price. This is analogous toSmarch Condition from
above not holding due to high search costs. They also shawtien search costs are
low enough there exists a single price equilibrium with athi charging the minimum
price; we will consider this possibility in our discussioh equilibrium below. For
intermediate values of search costs there exists a two pgadibrium (TPE) where
some firms charge the minimum price and some charge a higieerlpss than or equal
to the reservation price.

We differ from Salop and Stiglitz (1977) and other previousrkvon price disper-
sion in that we have consumers buying a continuous amouiecf®od and having a
continuum of search costs. We also differ in our assumphiathuninformed consumers
do not know the distribution of prices. Salop and Stiglit9{T) make the assumption
that uninformed consumers know the distribution of priceernder not to stray too far
from the standard competitive model, as well as to avoid tlemond paradox, the
outcome where no consumers search and all firms charge thestigrice even when
search costs are arbitrarily small, Diamond (1971).

As we will show below, our model still allows for a Diamond ktyputcome where if
search costs exist, no matter how small, there exists atit@guin where no consumers
search and all firms charge the high price. We will also arpaedven when there are
search costs, there exists an alternative outcome wherdiarpof consumers search

and some firms charge the low price. This is an alternativdibum to the Diamond
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no-search outcome, similar to the two price equilibriumgrsied in Salop and Stiglitz
(1977). Other papers have dealt with the possibility of mgwaway from the Diamond
outcome, see for example Bagwell and Ramey (1992) and Rli@d&%). We will focus

the main part of our analysis on the possibility of the tw@@outcome, and how price

dispersion in such an outcome depends on the make up of tiserm@n population.

1.5 Equilibrium Analysis

As afinal step in our theoretical model, we consider possqlelibria where firms and

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

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

when there exists an "interior" equilibrium value for ounsamer and firm populations
that determines search intensity and firm type, given ourahparameters and income
distribution. Also, if this "interior" equilibrium does ésts, we would like to determine

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

changes ib — a). In this final step we are able to answer the question injtiet out

by this chapter, "How do changes in income distributionaft®nsumer prices?"
An equilibrium in our model is characterized by the follogin
1. Firms maximize profits, taking the prices of other firms aadsumer search as given.
2. Firms earn zero profits.
3. Consumers search optimally, taking the pricing decisidirms as given.
4. All consumer demand is met, there is no excess demand ilibeigun.

The main question we are concerned with is: if there are twusfirtharging different

prices, in what proportion will these firms enter the mar&at] how will that proportion
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depend on the makeup of the consumer population? We can $labwthere exists an
equilibrium such that if a firm enters as a corner store it Wqulce atp;, = », while a

Superstore would choogg = pninl°. From now on we will limit our analysis to firms
charging these two prices. The intuition for this result esrfrom the price elasticity of
consumer demand. Informed consumers have perfectly e@estnand with respect to
a price increase from the minimum price, therefore low-gutiirms would not deviate
from the minimum point on the average cost curve. Uninforecmtsumer have inelastic
demand by construction, therefore firms targeting thesestyyp consumers would be
best off charging the maximum price as determined by thewroess’ outside option;.

From our Search Condition above it is clear that the extethedifferential between
the price of the two types of firms is a key factor in whether ot the middle class
search. We will consider what drives the differential bedwéhe high and low price,

below.
We now look for possible equilibria in our model.

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

low price,3 = 1.

Proof: This is just the standard perfectly competitive outcomdnpirfect informa-

tion.

Proposition 1.2: For any positive cost of searcle, > 0 and/ors > 0, there
exists an equilibrium outcome where all firms charge the lngbe, 3 = 0, and no

consumers search (this is the outcome described in the DidrRaradox).

Proof: If all firms charge the same high price the Search Conditi@semt hold and

15See Appendix for a more formal justification fpy, = r andp, = pmin as an equilibrium price
outcome.
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consumers do not have incentive to search. If consumerstdeaoch then they will not
be able to observe price deviations, therefore a deviatingviould not induce search.
Given the inelastic demand from uninformed consumers, mo ffias an incentive to

choose a price below the reservation ptce

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

exist an equilibrium where all firms charge the low prige= 1.

Proof: We can see the proof for this result from inspection of our&e&ondition
in equation (1.11) above. For any positive valuedar ¢, and a non-infinite high price,
Pn, 8s3 — 1 our Search Condition does not hold and therefore no consusearch.
Since demand from uninformed consumers is inelastic, ietla@e no consumers that
search and all firms are charging the low price and earning Eeafits, then one firm

can deviate to the high price and earn positive profits.

Now we consider the conditions for an equilibrium with arermbediate proportion
of the two types of firms. From our zero profit condition we hévat the quantity for
each firm is fixed by the firms’ choice of pricasyi, andr, and the shape of the average
cost curve. UsingA (q) to represent the downward sloping portion of the average cos

curve, this condition implies:

pon = Al) = “2 + 2 r= A(gy) = %24 £

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

16This results from our assumption that uninformed consumensot know the distribution of prices
except in equilibrium, and therefore do not observe desietiaway from equilibrium. Salop and Stiglitz
(1977) assume that uninformed consumers know the disiitbof prices, therefore they are able to rule
out the Diamond Paradox.
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of gy andgqy, can satisfy the zero profit condition (intersect the twogsion the average

cost curves). From now on we refer to these fixed quantitiég asdgy, .

DPe = Pmin

Xy -~ Xu,e

X
n* +n_ZI

n*

Q
)
k- ———
&~

Figure 1.6: Two Price Equilibrium

Rearranging the formulas for the fixed quantities for eage tgf firm from (1.15)

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

X Xi(n n X
Y’h ng + np = i Z—_i_ h)+ _U’Z
dn Neqge qe

The levels ofn; (which in turn determine: and3) are determined by how many
firms must be in the market at a given time for the two types aidito be producing
at their respective zero profit quantities. From Proposiida3 we know that the first
equation must always be satisfied, while the second equiatilois as long as there are
some consumers that seardti; > 0. Using these two equations we can solve for the

number of low and high-priced firms in a two-priced equililm:
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* Xu,n * Xu,n [ @Xu,n—9dn(Xu,e+X1)
n, =Xy | =——-—— n, = — — —= 1.18
£ I (‘MXU,h_QhXU,l) h dn < @ Xu,n—dhXu,e ( )

From examination of the two equations above we can see ttggraand from in-
formed consumersX;, decreasesy; approaches zero ant; approacheé?T”‘. Com-
bining the two equations we derive an expression for thegntagn of low-priced firms

in the market.

. A XI<¢) (1.19)

ng+nj @ Xu,n—dnXu,e

We can show that the denominator is positive as lonXas> 0 (this is demon-
strated in figure 1.6 aboV¥)

Let us consider the equation 8 in (1.19). The left and right side of the equation
are both functions o8. For an equilibrium to exist we must have that there exists at
least one fixed point such th#(3*) = 3*, where f(3) is the function on the right

hand side of equation (1.19).
f(ﬁ) = X1 (q_zXU,hq—hq_hXU,z>

Proposition 1.4:  If the Search Condition holds for some valugdbf (0, 1) then
there exists a unique equilibriurw?, w3, 8*, n*) such that* firms enter the market,
B* of firms choose to bé-types and price at the low pricgmin, 1 — B* of firms

choose to bé&-types and price at the reservation prieg,and consumers earning wage

7See Appendix for proof.
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w € [w],w;] search for the lowest pricgThis result is demonstrated in figure 1.7

below.]

Proof: First we consider the extreme points of the functigig3). From our Search
Condition we have that g8 approached the condition does not hold and; = 0,
which in turn meansf(8) = 0. In addition, as long as the Search Condition holds
for some intermediate value @ we have that a8 approaches zer$(3) approaches

some positive constank, > 08,

B—1 = f(B)=0 and B8—0 = f(B)—k>0 (1.20)

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

. . . . e dX
sumers is a decreasing function of the proportion of |OV(Z¢dIfII’mS,d—ﬁI < 0. We also

dXy, dXuyn
dg * dp

Using these results it is straightforward to show tfigB) is monotonically decreasing

show that uninformed demand is an increasing functiofi,ahat is > 0.

over@ € (0,1)%.
Therefore, by Brouwer’s Fixed Point Theorem, we must havieadt one point
where f(3) crosses thd5° line, that is3 8* s.t. f(8*) = B*. From monotonicity of

the functionf (3), that3* is unique.

18Note that wherm3 = 0 we must have thak'; = 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 Conddids tor some inter-
mediate value of, there exists an equilibrium where some consumers seadchoeme
firms charge the low price.

Before we go on, it is interesting to note that the resultiqgikbrium value of3*
depends both directly and indirectly on our Search Comdlittodepends indirectly on
the condition in that we need the condition to hold in ordealtow for the intermediate
equilibrium we have described above. The direct effect malestrated by the point on
the graph in 1.7 wherg (3) hits the x-axis. This point is determined by the value of
B3 where the Search Condition does not hold. A decrease intseasts,c and/ors,
would cause this point to move out further on the x-axis, ilegtb a higher equilibrium
proportion of low-priced firms. This is an intuitive resudts search costs go to zero,
the intermediate outcome moves closer to the competititeoone. Although as long
as search costs are positive the alternative equilibriuth @i = 0 continues to be a
possibility.

Now we consider how this interior equilibrium changes witlacges in our income
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distribution.

Variations Around Equilibrium

In this section we look to determine how our equilibrium podpon of low-priced firms,
B*, changes as we vary the range of our income distribufior; a). Due to our use of

a uniform distribution of income, an increase in the rangeobme is equivalent to a
reduction in the size of the middle of the distribution. Froar "containment" assump-
tion in the section on income distribution, and examinatbaur Search Condition, we
have that the numerator of the equation f@3) 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 doésntdl andX; = 0, does
not depend on the range of income. What we need to determimsvishe denominator
in (1.19) changes as our distribution of income becomes sead out. In our setup
such a change is equivalent to a reduction in the size of thdlmrange of income. The

denominator in the equation f@* is:

w1 b w1 b

~ w w —~ w w

7 (/ ot AW +/ — dw) — an (/ ot tw AW +/ v d'w)
a w2 a w2

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

preserving spread is demonstrated in figure 1.8 below, wisesemean incom®.

2%/ a uniform distributions = 212,
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g(w)

Figure 1.8: Mean Preserving Spread

Comparing the value of the denominator when the range ofiietzlition is(b—a)
with its value when the range increaseqtot o — (a — o)], we can show that the
denominator increases under the more spread out distiBtti Therefore, we have
that f (3) is a decreasing function of the spread of our distributiotheninterior of the

graphin 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 incre#$@9, pivots down
anchored at the point on the x-axis where the Search Condgibinding, leading to
a lower equilibrium point3**. Therefore, a decrease in the size of the middle income
group, represented by an increase in the variance in ourliedds to a lower number
of firms choosing to bé-types. This means th#t* decreases, which by examination
of (1.1) leads to higher average prices in the market.

We have finally demonstrated that under certain market tondiwe can have a
negative relationship between the size of the middle class market and consumer
prices in that market. Now we would like to explore more irptlitiethe conditions on
our parameter values and market structure that allows tes@menon to exist, and
to discuss what types of markets would be more likely thamrstho allow for these

conditions to hold.
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Determinants Of Equilibrium

There are two main conditions on the model's parameter gaha determine the in-
termediate equilibrium we have described. They are botresgmted in our Search
Condition in (1.11) and the functiofi(3) in (1.19). The first condition is that the costs
of search,s ande, are not too high relative to consumer income. The secondi€on
tion is that the difference between the two types of firmstasented by the difference
betweenpni, andr, is significant enough to justify consumer search and tbesehe
existence of arf-type firm in the market. In this final section we consider tlgmi-
icance of these conditions, and suggest possible consuar&eta and types of cities,

where these conditions are more likely to hold.

Search costs:This first condition is very intuitive, and seemingly the mosevant to
policy initiatives. Clearly there are costs associatethwéarching for the lowest priced
firm. For a household to feel that searching is optimal, thesgtrbelieve that they can
afford the time and money required. This is characterizethbyleft-hand side of the
relation in our Search Condition. Lower search costs in oade@hwould loosen the
condition for search in (1.11). This would lead to a rightdvahift of the f (3) curve
in figure 1.7 above, increasing the proportion of low-pridechs in the market. This
result demonstrates how if we are able to lower the costsastbewe can increase the
number of consumers that search, getting closer to thegtigrisompetitive outcome.
Policy directed at lowering fixed costs through increaswajlability of computers and
journals, or lowering the time cost by making prices moregparent, would increase
the incentive for all households to search. As we arguedglowering search costs
will bring the interior equilibrium above closer to the coetipive 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 easiesrisumers to locate the
lowest priced firms in many markets, cutting down on the tirost of search. Various
search engines such as "MySimon", "Google", "Kayak", arstif@nce" provide highly
efficient venues for consumers to compare prices in a widgimgrarray of products,

from electronics to car insurance. But these mediums arerif@gt in two main aspects:

(i) Not all consumers have internet access readily availa®®% of the U.S. popu-
lation do not have access to the internet, Nielsen (2008¢eés is more varied
in Europe, with those lacking internet acess ranging betvw&te3F% in most
western European countries. These percentages are sagtlifibigher for low-

income households.

(i) Not all consumer markets provide transparent pricimgtloe internet. The tech-
nologies for comparative shopping are still limited, witlosh households doing

a majority of their shopping offline.

Lack of internet access for low-income families means thatugh the time cost of
search is decreasing, the fixed cost of search still remairssae for many households.
Policy directed at increasing internet penetration in lo@eme consumers could be one

way of bringing down these fixed costs.

Cities: The types of cities that would support the conditions we haesented above
are those with significant structural frictions that make glathering and dissemination

of information difficult. Such frictions include:

(i) High levels of income segregation across neighborhoods

(i) Lack of readily available and affordable modes of tamgation combined with a

dispersed population.
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(i) Lack of community involvement and leadership.

(iv) Ineffective news media that do not reach the majorityhef population.

These factors would require greater and more costly efforhfthe consumer to
gather information on pricing on the firms available withe tity. This would translate
to higher values fos, ¢ and possiblyt in our model, making it more likely that low-
income families would not be able to afford to search for tvedst price. The presence
of these frictions is equivalent to a leftward shift fi{3) in 1.7 above. Such a market
environment would lead to a higher portion of high-pricethBrin the economy.

An interesting consequence of the first item in the list aftfans above is the very
famous concept of "Separate But Not Equal”. In our exampigght be the case that
segregation of low-income families from the rest of the aitight lead to higher prices
in the poorer neighborhoods, making their separation floarést of the city, in effect,
unequal. We consider these types of spatial access frictiioiChapter Two of this

thesis.

Difference Betweenpni, and r»: The second main factor in our derived equilibrium
is the difference between the two types of firms in the mar&etiepresented by the
price advantage of the low-priced firm. This structure repngés a world where certain
firms compete through high volume and small margértypes, and others through low
volume but higher marging-types. h-type firms choose to forgo selling to informed
consumers so that they can sell at a higher price to uninfdicoasumers. Ark-type
firm is better positioned to compete in an industry with serafixed costs of entry,
which results in a smaller difference between the consiwgmeservation price relative

to the minimum point on the average cost curve.
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We can see the effect of this decreasing in "differentidtiorthe left hand side of
equation (1.11). Apnmin approaches the incentive to search decreases, reducing the
demand from informed consumers and in turn redugig Therefore, we have that
industries with higher fixed costs are more likely to supploettype of equilibrium we

have described above.

Product Markets: Product markets that are examples of industries that fietblearac-
terisations include: Food Markets (Supermarkets versusegies}?, Household Goods
(home product megastores versus local hardware storea)thidare (large hospitals
versus local health centers), and Consumer Finance (lairggggbanks versus small
financial outlets).

All of the examples involve a high-fixed cost firm, such as aesoparket, that re-
quires high volume of consumers to make up for their initiakeistment. If there exists
a structural environment within a specific city where constsrare not perfectly in-
formed about firm pricing, a firm can invest a small amount cédixosts, for example
a grocery, and look to attract a small volume of the uninfaroensumers who will
pay the higher price. These two tiers of firm types would nosirsainable in product

markets with very little fixed costs, such as law firms and tirethe services industry.

1.6 Conclusion

In our theoretical model above we have demonstrated thahgaivmonetary and time
cost of search, the middle class have the greatest inceiatisearch, therefore their

presence in a market leads to greater competition amongdinchiwer prices. Frankel

22In the case of food markets one can argue that consumers ageawnare of prices charged by
different firms, since they tend to food shop more frequerdlgtive to markets with one-off purchases.
This might mitigate the impact of intermittent sales ddsediin Varian (1980).
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and Gould (2001) have shown empirically that there existgyaifgcant relationship
between the size of the middle class and consumer pricethdiufindings do not tell us
why such a relationship exists. Is it true that the middlsslsearch the most intensely?
And if so, what prevents the lower income class from seag;henen though savings
on price are a larger portion of their income relative to leigincome consumers?

Through a closer analysis of specific cities and neighbathathere these condi-
tions are found to exist, we can attempt to see if the assomgptf our model hold. Do
the poor face prohibitively high costs when shopping forltveest priced firm? Is it a
matter of search costs, or the costs of mobility that pres/ewt-income families from
having access to the lowest price? By better understandetink between the size of
the middle class and consumer prices we can more effectiliedgt policy initiatives
that will help the poor compete in consumer markets.

Whether or not income equality is ideal for a given sociefgrisssue up for debate.
But equal opportunity is inherent in the market ideas of Beeieties. Equal opportu-
nity for low-income families to rise up out of poverty is asgortant a concept as that of
equal opportunity based on race and gender. If we find thateh&ictions make it dif-
ficult for low-income families to search for the lowest pritieen isolating low-income
families in predominantly low-income neighborhoods caadi¢éo them facing higher
average prices. Higher prices would mean that money eagnaddw-income family is
worth less than that earned by the rest of society, makinglitmd out of poverty much
steeper at the low-end of the income scale. This phenomdrfonnd to exist, would
be in line with an old concept usually associated with rdeat tseparate is inherently

not equal”.
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1.A  Mathematical Appendix

Ow:
Proof That 8; <0

Differentiating the equation fow, (the higher value fotv in equation (1.9)) we have:

dwz _ —(Prh—py) [spr+ct—(1—PB) (Prn—pe)](Pr—Pe)
o8 2st 2sty/[spn-+ct—(1—B) (pn—pe)]> —4sctpy,
— —(n—p) _ _ [(A—=PB)(Pr—Pr) —3pn—ct](Pr—Pr) < 0
2st 2st\/[sph +ct—(1—P) (pn —pr)]2—4sctpy,

In the second line we have negated the term in brackets inuheerator of the
second term, which was negative from the Search Conditiddirigp Therefore, we
have shown that the derivative of the upper range of incoraegbarchesw-, with

respect to the proportion of low-priced firmsis negative.

Ow
Proof That aﬁl >0

Differentiating the equation faw, (the lower value forw in equation (1.9)) we want to

show that:
Qwi _ —(Ph—pe) _ [spr+ct—(1—PB) (Pn—Pe)] (Pr—DPe) > 0
o8 2st 2st\/[sph +ct—(1—P) (pn—pr)]2 —4sctpy,

— —(prn—pe) [(1—B) (Pr—pP¢) —sPn —ct](Pn —Pe) > 0
2st 2st\/[sph+ct—(1—,8)(ph —pye)]2—4sctpy,

In the second line we have negated the term in brackets inuheerator of the
second term, which was negative from the Search Conditiddirigp Multiplying both

sides by the denominator of the second term and dividingititrawith (ps, — pe) we
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have:

—V/[spn + ct — (1 — B)(pn — pe)|2 — 4sctpr, + [(1—B)(Prn—pc)—spr—ct] > 0

= [(1=8)(ph—pe)—spr—ct]®* > [spr+ct—(1—PB)(prn—pe)]*—4sctpy

= 0 > —4sctpy

Therefore, we have shown that the derivative of the lowegeasf income that searches,

w1, With respect to the proportion of low-priced firndsis positive.

dXy,; dXy.e dXy.n dXy dX
Proof That 5 >0 B > ag and 5 as >0

Differentiating demand from uninformed consumers froni8) we have:

dXU,i — m 8’11)1 w1 _ 8’11)2 w2 > 0
d3 = b—a | 88 \ pittw: 9B \ pit+tw2

Owsz
56 < 0. Therefore,

demand from uninformed consumers is increasing with thaitma of low-priced firms.

Where we know that the inequality is true sin%% > 0 and

It is clear from the above inequality that:

dXy.e
dag

dXu.n since w; wj for

> ag pe+tws Ph+twn JE€ {1’ 2}

We have that demand from uninformed consumers shoppingealotrpriced store
is increasing faster than demand from uninformed consustepping at high-priced
stores.

To see how uninformed demand as a whole changes with respgatve differentiate
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Xy to get:

% _XUz—XUh-FdXUZﬂ-FdXUh(l—ﬁ) > 0

Which we know is positive sinc&X e > Xy,p.
Finally in order to see how total demand changes with resjpe8t we differentiate

X = X7+ Xy toget:

X = Xup— Xop+ 58+ 5520 —-B) + 2L > 0

The last three terms on the left of the inequality cancel odesatw, andw, we have:

et = 8 (arvier) + 0= 8) (%) for g2}

As we argued aboveXy, > Xy, by construction, so we have that total demand is

increasing with the proportion of low-priced firms.

Proof that p;, = r and p, = pmin represent an equilibrium

In considering the choice of price by firms we consider the aleinfor the two types

of firms and the profit function in (1.16). From examinationgofantities for the two
types of firms,g, andgqy, we can see that as long as the Search Condition is satisfied,
consumer demand is not continuous at the point where prigal€the minimum price
available in the markep,. If a firm raises its price above the minimum price they would
lose their share of demand from informed consumers. Befereamsider the implica-

tion of this discontinuity, we consider the decision of firthat only target uninformed
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consumers. Taking the derivative of the profit function abaith respect to price we

have:
871'1'
— 9aq; v 8q;
_qi+3.pi_a.3.
8171 Pi q; Op;

When a firm only targets uninformed consumers, that is whewy thharge a price,

pi, above the minimum price, their demand from a consumer eguniis given by:

w ox w
rT=—— where — =-
p; + tw op; (pi + tw)?

Therefore, the price elasticity of demand for a consumeriegrv and shopping at
store charging;, is less than one.
p D

= 7 <1 V w € [a,b], pE (pe,7]
T P; + tw

) ox
op;

This gives us the following result regarding the pricin@gstgy of a firm that targets

uninformed consumers.

Lemma 1.A.1: If a firm does not target informed consumers, then it will cjeaa

price equal to the consumers’ reservation pripg, = r.

Proof: Let us assume the above statement to be true. Then the derighthe
profit function with respect to price from above is positieg iny value ofp below
the reservation price. Setting the above differential tgi@ater than zero and dividing

through by quantity we have:
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9q;

14 9%p _ 106vda _ 1— |e|] + L8~ o

op; q; q; 9q; 9p; q; 9q;

> 0 Vp<r

Wheree is the price elasticity of demand. For the above relationgdrbe a suffi-
cient but not necessary condition would be for the pricetieiaas of demand for a firm
not charging the minimum price to be less than or equal toyuGitven that uninformed
consumers do not know the distribution of prices, a changedmprice of a high-priced
firm does not impact consumer search decision, so a firm dddes®wany customers
by raising its price. From our examination of consumer desnae have shown that
the demand for each individual uninformed consumer is stedor any price below
the reservation price, therefore a high-priced firm facetastic demand up until the
consumers’ reservation price. Using these two results we Haat if a firm chooses
to price above the minimum available price, it would raiseptice to the consumers’

reservation price.

Ph=TF—-——-—--—

dh

Figure 1.10: One Price Equilibrium
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Lemma 1l.A.2: Inatwo-priced outcome where both types of firms are locatetthe
average cost curve, the low-priced firms chargpmg—= pmi, represents an equilibrium

pricing strategy.

Proof: As we argued above we must have tpat = ». Now let us consider an
equilibrium such thatr > p, = pmin. For this to be an equilibrium it must be that
there is some positive level of demand from informed conssmé; > 0. From our
zero profit condition we have that both firms have to be on tivengiard sloping part
of their average cost curve, with the low-types at the mimmpoint of the AC curve.

Let us consider a low-priced firm deviating to a price sligtdbovep, = pmin-
Since we have that uninformed consumers can not observddtiation, this change
in price would not induce any additional search from conssmeén addition, since
informed consumers know all prices in the market perfetitlgy have perfectly elastic
demand. Therefore, the deviating firm would lose all of itoimed consumers and
only face demand from uninformed consumers randomly cingoshere to shop. As
we argued above, uninformed demand for each firm is below @ eukve at all points
except where = r. Therefore, the deviating firm would earn negative profits.

Alternatively a deviating firm could choose to raise its priop = ». Again,
this does not induce any additional search by consumerse Siigh-priced firms were
operating on the AC curve, an additional high priced firm wiagHift the demand curve
further to the left, earning all high priced firms negativeffis, including the deviating

firm.

Therefore,pr, = r andp, = pmin represent an equilibrium pricing strategy in a

two-priced outcome.
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Proof That @, Xy, — gnXu,e Is Positive

When X; > 0 we have that the following relations must hold for any valfied and

Xu,e

_ ) Xu.e X1 _ 5

o n qe

Therefore we must have that the following hold:

dn (XW> < qnqe = (XU’h)‘fe = @nXue < @Xupn

n* n*
Which proves our relation.

Proof That f(8) Is a Decreasing Function of 8

Differentiating f(3) from equation (1.19) we want to show that the following isaeg

tive:
_dX;
arB) "ap
dg @ Xu,n—adnXu,e

qn X1 {q_z (88_’1.2;1:1:[],h (wl)_%ing,h (’wz)) —dh (%wu,z(wl)—aa—tgwme (’wz))} 0
<

(@ Xu,n—dnXu,e)?

Wherexy ;(w,) is demand from a consumer earning and shopping at firna,
andxy,;(w-) is demand from a consumer earniteg and shopping at firni. \We know
from our discussions above that the denominators in bothstare positive and that the
numerator in the first term is negative. All that is left to shie that the argument inside

the brackets in the numerator of the second term is posi®earranging the argument
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inside the brackets we need that:

88—%1 [@exvn(wi) — grrue(w:)] — %—122 [dexun(ws) — qrzue(wz)] > 0

We know that the terms inside the brackets are positive framrelastic demand.
Coupled with our results above that have shd?gg% >0 and"aa—%2 < 0, we have that
the above inequality is true.

Therefore,f (3) is decreasing monotonically witB.

Proof That @, Xu,n — gnXu,e IS Increasing with (b — a)

In showing this result we consider a change in the denomirtfned above, which
we call D, with a mean preserving spread of the range of income. Suttalge is

given by:

AD = @ Xyn(a—o,b+0)—gnXye(a—o,b+0)—[q:Xun(a,b)—dnXue(a,b)]

Rearranging the above equation and simplifying, we neetbllwving to hold:

a b+o
— w w
qe </a_a i GW +/b Prttw dw)
a b+o
~ 4n (/ Pt tw dw—l—/
a—o b

Which we have shown to be true in our proof thaiX v, < e Xu,n, above. Therefore,

Pettw dw) > 0

the denominator of (3) is increasing with a mean preserving spreadtof- a).
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CHAPTER 2

COMMUTING AND SHOPPING: DETERMINANTS OF
CITY INCOME STRUCTURE

Abstract

This chapter demonstrates how firm pricing strategy andrehétents of household
location can interact to determine city structure. In thig, consumers and firms live
on a continuous line interval. The model consists of two $ypiefirms; many high-cost
perfectly competitive "Corner Stores" located in the CalnBusiness District, and one
large low-cost "Superstore"”, choosing its price strattic The chapter shows how
the shopping habits of the consumer population, as detedrby the relative price of
the Superstore and the Corner Stores, can contribute tati@ig income segregation
outcomes described in previous literature. In addition wesaer the impact of city
population structure on the pricing decision of a monopddising a competitive fringe.

2.1 Introduction

The purpose of this paper is to consider how the pricing dmtisf large retailers and
Supermarkets (we group both together and refer to them asr&opes) interact with
household location and shopping decisions as well as citgtsire. We look to build
on the existing regional economics literature by extendihgfactors that impact the
location choice of consumers to include their access taddtie shopping. Previous
literature has focused on commuting costs and desire faespacess to neighborhood

specific amenities, including high quality education, dmeldesire to locate close to job
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centers (see for example Guerrieri et al. (2010), WasmeiZamdu (2002)). Though
we acknowledge that all of these are very likely importatdes in the decision of
households on where to live, we argue that access to shogatep an important factor,
and we look to quantify the impact of shopping behavior oratmmn while taking the

impact of the above determinants as given. We go beyondqirs\apatial economics
literature by endogenizing firms’ role in the agglomeratforces within the city by

considering the pricing strategy of firms when facing ddéfar city structures and a
heterogeneous consumer population. Our recognition ointieedependence of firm
strategy and consumer behavior in a spatial setting looksnaect the existing work
in regional economics with the industrial organizatioed#ture.

One of the first attempts at understanding the economicgy&tiucture is in the
work of the pioneers of the mono-centric city model, Alon$6g4), Mills (1967) and
Muth (1969), (collectively referred to as AMM). They arguet the two forces that
determine the choice of location within a city are commutingts,t, and demand for
spaceg. The ratio of these two factor%,, is said to be what determines city structure.
The argument is that higher income households have a higipartunity cost of time,
and in order to cut down on commuting costs would prefer te éloser to the Central
Business District (CBD), where presumably most economit social activities are
centered. At the same time higher income families are mégdylito have a greater
demand for space, drawing them out to the more spacious coitigsin the suburbs.
These two opposing forces can result in different city sties depending on the extent
of income inequality within the city, as well as the magnéwd demand for space across
households with different levels of income. The authore algue that the structure of

the city would depend on the transportation infrastructire city, which can impact
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commuting costs and the availability of affordable spaddécity center.

Though a very simple and intuitive model, the AMM explanataf city structure
is not supported by the empirical data available. Wheat®ii {Ltests the assumptions
of the AMM model using U.S. household data and finds that tls abtransportation
relative to demand for land does not vary across income, whiould suggest that
the AMM theory does not explain the various structures obime segregation that we
observe. Wheaton’s finding is corroborated by a more re¢adyswhich finds that the
elasticity of demand for land area is very low relative to étasticity of demand for
travel cost per mile, Glaeser et al. (2000), making it difidar the AMM model to
explain why in cities like Los Angeles and Detroit high-imee families would choose
to locate outside of the city center.

Brueckner et al. (1999) offer an alternative explanatiangia model that links the
location of different income groups to the spatial pattermarious types of amenities
within a city. Using the assumption that the marginal vabrabf amenities rises sig-
nificantly with income, the authors argue that in cities lHais where the amenities are
concentrated in the city center, the rich tend to locate #ewes closer to the central
business district. While in cities like Detroit, where anties are more spread out, the
center of the city is mainly comprised of low-income fanslihat cannot afford the
commuting costs of living in the suburbs. In addition thegrdpoks to endogenize the
amenities available within a city by including the neightmod income, as well as a
parameter for exogenous amenities, in the consumerdinftiinction. The argument is
that certain types of amenities are directly related to tlveme of the population that
live within that neighborhood, therefore wealthy consusiaefer to live in neighbor-

hoods with high average income.
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Guerrieri et al. (2010) expand on this argument through aehofd'neighborhood
effects”. Using a continuous time model with no transpa@tatosts they demonstrate
under what conditions a segregated outcome can come abttuhigh-income con-
sumers located in the city center and poorer householdseipdhiphery. Using the
same argument as Brueckner et al. (1999) that all housepodder to live in richer
neighborhoods, they show that poor neighborhoods locdtesecto the border of the
high-income neighborhoods are more likely to experieneeegnflation during peri-
ods of economic boom. The price inflation in their model iglgairiven by a process
of gentrification, when higher income households expanal tin¢ low-income neigh-
borhoods located at the border of the wealthy neighborhoaatder to increase their
housing consumption. Using data on intra-city housinggwim the U.S., the writers
show that their results hold even after controlling for sjportation costs and distance
to natural amenities, factors independent of their "nesghbod effects".

This chapter adds to the above discussion by consideringpsigp as a factor in
a household’s choice of location. We approach this probleny vnuch aware that
the choice of where to live is a personal one, and is driven bargety of factors,
some of which are rational and economic, while others aresrbehavioral and based
on personal experience. Even within the rational set ofritices there are a wide
variety of important factors that can impact where famitiesose to live. Families with
young children will very likely base their decision of locat partly on availability of
quality education, as is shown by Selod and Zenou (2003)isamge of the underlying
concepts of the endogenous amenities of Brueckner et &9§1%hile young urban
professionals will more likely be concerned with locatirigse to job centers, as is

argued by Wasmer and Zenou (2002). Most households alsadeorascess to local
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amenities, public services and the crime rate when choakseigneighborhoods. Some
of these factors can be interpreted as consequences ofrcityuse, like the crime rate
at a city center, while others have been addressed in prepiapers, such as Brueckner
et al. (1999) use of amenities to explain segregation. Thipgse of our paper is to
isolate the impact of access to affordable shopping by tpkiese other variables as
given. Clearly any real world consideration of our resultand need to consider them
within the context of all these other factors.

We look to contribute to the above discussion on the deteant#of city structure
in two ways. First we look to endogenize a cause of houseloaiation that goes be-
yond commuting costs by including access to affordable gimgpin the consumer’s
decision process. Second we allow the Superstore to betrategscally, therefore we
take into account the firm’s side of the problem in our analy$Ve attempt to address
income segregation and city structure in a semi-generadlilegqum framework. In
solving the consumer’s problem, we look to determine to vexéént shopping behav-
ior drives household choice of location. We believe thatsifamilies tend to spend
a significant portion of their income on household consuamtaccess to affordable
shopping can be an important determinant of where famile®se to live. We build
our agglomeration model with the simplifying assumptioattthere are only two op-
posing factors that determine household choice of locatiad in effect the rental rate
across city neighborhoods. First is the desire to locatsedio work, which in our model
is the center of the city, or the Central Business Distrid[J, in order to cut down

on the cost of commuting. Second is the desire to live closaftordable shopping,

1Using the term "general equilibrium" is not fully accuraiece we do not consider the labor market
in our model, we take the hiring activities of firms as givere ®e considering equilibria involving the
other three aspects of the market, consumers, producerthanmdntal 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. Wée the consumer the
option between convenient, but relatively expensive, phrgpavailable at the Central
Business District, and more affordable shopping in thelodssof the city that would
require additional money to be spent commuting in order tess. Households will
simultaneously choose where to live and where to shop, aimaiely the tradeoff
between the availability of affordable shopping with thenoenience of access to the
Central Business District will determine the possible gguum outcomes within our
model.

We begin building our theoretical model with a base caseitivalves a homoge-
nous consumer population living on a line interval. The €adrBusiness District and
the convenience stores (Corner Stores) are located at @hefehe line, and afford-
able shopping (Superstore), is located at the other ender Afé consider a base case
with homogeneous consumers, we introduce a heterogeneasaroer population to
the model and consider how are results differ. Within th&rfework we derive the
conditions under which cities become segregated or fullygrated. We consider the
impact these different outcomes have on the Superstoilielagstrategy and profits, as

well as considering the impact on the welfare of the consyopulation.

2.2 The Base Case With Homogenous Consumers

The main purpose of our theoretical model is to consider tmnection between the
location choice of households and the pricing decision ofidiwithin a simple city

framework. In each iteration of our model below we will sofee where households
choose to live and shop, taking prices in the city as giverenlilwe consider how the

decisions made by households impacts the demand faced kyy/dimchultimately their
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choice of price. For the base case of our City Model we comsadeity containing

a homogenous consumer population earning wageAt first the only option for the
consumer is to perform their shopping after work at the CoBteres located in the
Central Business District (CBD). We will then introduce gp8tstore into the model.

The timing of the model is as follows:

1. Corner Stores choose whether or not to enter the CBD andttiaose their price.
2. The Superstore decides whether or not to enter, chosdesdtion and its price.

3. Consumers make their location and shopping decisions.

In regards to the timing above, one can argue that on a shartiasis firms have
more flexibility in choosing their price than consumers dalosing their location,
therefore we should have the Superstore choosing its pitexecmnsumers choose their
location. We justify our timing above in two ways. First, welieve it is possible that
in the long run consumers choose their location partialgedeon the prices offered by
stores in various locations, therefore consumers wouldeheting to the Superstore’s
choice of price. Second, although it might be seen as ledistredrom a timing per-
spective, the Superstore choosing its price before theutoes choose location is more
intuitive from a strategic perspective. It is more likelyatithe Superstore is aware of the
impact of its price on consumers’ choice of location ratlemtthe reverse. In fact, as
we will show in our analysis below, consumer welfare is monatally decreasing with
Superstore price, therefore if consumers moved first theyldveimply choose a city
structure that would force the Superstore to charge thedbprice. We don’t believe

that this is a very realistic strategic setup and therefomose our timing as above.
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Throughout this paper we assume that zoning laws limit fimhé Farmland and

CBD and that rents go to landlords, who are absentee.

The City

The spatial representation of our city is given by a straligletinterval starting from the
Central Business District (CBD) and going outw&tdBhe CBD is where all consumers
work and where our Corner Stores are located. The other etitedafity is Farmland,
and represents the furthest out any consumer will choo$estolhe city is closed such
that the population size and composition are exogenousbrméed. We normalize
the geographical and population size of the cityltotherefore we will not include
population density (population density being the ratiom@bplation size to geographical
space) in this mod&l 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= 0, and the Farmland

will be the outer point of the cityy = 1.

CBD z Farmland
(z=0) (z=1)

Figure 2.1: The City

The retail rental price at any given point in the city is detared competitivel§. We

20ur choice of city shape is similar to Brueckner et al. (1989 makes it easier to include rental
lines in the model. For a treatment of spacial competitioa @ircular city or a bi-directional line please
see Salop (1979).

3Population density within this framework does not impaetdecision of firms and consumers.

“Note that this only refers to the rental price for housing, wik discuss commercial rental lines
below.

67



will normalize the rental line by taking the rental rate a flarmland as exogenously
determined by the external land markefl) = a, and allowing the rest of the market

to clear.
There are two types of transportation cost in our model, tlh@ey cost of com-
muting,t and shoppingg. These are both per-unit costs that need to be multiplied by

distance from destination to determine the full cost to threstimer.
For the sake of focusing our question and keeping our arsadysiple, we make the
following assumptions about our model City:

(i) The distribution of the population across the city isfonin. In other words we

assume that there are no high density points in the city.

(i) Stores have to pay rent based on their location, but déake up any actual space,

therefore a consumer can live where a firm is located.

(iif) The money cost of commuting to work is higher than the thoney cost of trav-
eling to the storet > 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 CBIO tanit of the good. There are

no size constraints for stores located at the Farmland.

(v) There are no outside options in our model. Consumers amagise a place to live

and a firm to shop at given what is available to them from ourset the model.
(vi) Firms compete on price.

Based on the timing of our model and the assumptions aboveguaifibrium in our

model is characterized by the following:
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1. No firm has an incentive to change their choice of entnatiot or price, taking

the strategy of other firms as given.

2. No consumer has an incentive to change their shopping @sadion choices,

taking the decision of other consumers and the strategy tfrak as given.

As we stated above, we begin with a city where only CornereSteuxist, with a
homogeneous consumer population, all earning wageAll consumers work at the
CBD and will have to commute from their homes to work, reqgrthem to pay a
monetary cost of commuting equal ta. Consumers shop after work at the Corner
Stores located near the office, so do not have to pay any extnanciting costs related

to shopping.

Consumers’ Problem

Consumers spend all of their net earnings on one gopgroviding them with utility

measured by (x), which we assume to be strictly increasing. They choose evteer
live based on the rental cost of the location and the cost®mintuting to work and
shopping. Therefore, the maximization problem for a regméstive consumer living at

point z and shopping at the Corner Stores located at the CBD is giyen b

max u(x)

sid.  pexr=w—tz —r(z) (2.1)

Equation (2.1) is the usual budget constraint, we do notugelany non-wage in-

come, since we are only interested in how changes in wagetaff@ensumer choice.
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Here p. is the price charged by the Corner Stores aiid) is the rent paid by the
consumer located atand shopping at the CBD.

Constraint (2.1) is binding by the monotonicity of our utilfunction. Given that we
are only concerned with the consumption of one good and s$ieze is no uncertainty
in our model, we can solve directly for the consumers’ optichaice ofx. This is anal-
ogous to using a linear utility function, which, without osf generality, is what we will
work with for the rest of this paper. Therefore, the indiretility for our representative

consumer is given by:

w—tz —r(z)

Dc

Ve =

Consumers chooseto maximizev.. Therefore, given our homogenous consumer
populationy(z) must be such that the utility level for consumers is constarass the
city line. We can rearrange the equation above to solve ®rdhtal rate at any point

on the city line interval while treating, as fixed with respect te.

r(z) =w —tz — p.v. (2.2)

We can think of this equation as the "rental indifference'lin Since the utility
of all consumers is independent of location in equilibriveg can fix the utility for
consumers living in our model city by the utility level of tlensumer living at the
Farmlandz = 1, paying a fixed rent of (1) = a:

w—1t—a

Ve(z=1)=v,= ——— (2.3)
Dc
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Combining equations (2.2) and (2.3) we can rewrite the tdatenula along our

city line:

r(z)=t(1l—2)+a (2.4)

The rental cost in our city is a decreasing functionzofas consumers move out
towards the Farmland they are able to save money on rentagoivo the extra com-

muting costs they must pay to get to work.

Corner Stores

All Corner Stores are located in the CBD and behave competitiwithout any fixed
costs or other barriers to entry. As we stated above, we asgoming restrictions in
the center of the city limit store size to one unit of the gaeds= 1. Given this market
structure, the higher the demand for the Corner Stores titeehithe number of stores
that will be able to operate at the CBD. Throughout this paperwill assume that
the commercial rental market is independent of the housntat market, therefore the
cost structure of the firms in our city is independent of thestonmers’ rental lines. The
Corner Stores face a constant marginal ceésand compete on price, therefore their
price is equal to their constant marginal cgst,= €.

We can plug this price into the indirect utility from equati(?.3) to determine the
resulting utility level in our base case model with the Cor8tores as the only option
for our consumer population:

w—1t—a

Vo= — = (2.5)

c
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Superstore

Now we will introduce the Superstore into our city model. Barty to the Corner
Stores, the Superstore faces a constant marginal@o$te Superstore can choose to
enter at the CBD without any fixed costs, but then its margioat will be equivalent
to that of the Corner Stores (and it will be limited to unit aajly by zoning laws).
Alternatively the Superstore can pay a positive fixed éoahd locate in the Farmland.
If the Superstore locates in the Farmland it is able to takemighge of its more remote
location and larger size to bring down marginal costs, fleeean the Farmlanéd < c.

As we stated in our assumptions above, we do not assume anyesiziction in the

Farmland, therefore the Superstore is free to choose iscasp

Proposition 2.1: If a Superstore chooses to enter the market, only one widrent

and that store will choose to locate out in the Farmland.

Proof: This is a direct result of our assumption on zoning restiias well as the
cost structure described above. If the Superstore chosedtel at the CBD its marginal
cost would be equivalent to that of the Corner Stores (intamdio not having fixed
costs), therefore it would price at marginal cost and eara peofits. Given the lower
marginal costs associated with locating in the Farmlandhef Superstore locates at
z = 1itwill be able to undercut the Corner Store price and attpasitive demand. As
long as fixed costs are small enough this would lead to peguiefitS. Therefore, we

have that if the Superstore chooses to enter it would loastédhe Farmlan®l

5In the analysis that follows, and our discussion of Supeegboofits, we will inherently assume that
if the Superstore attracts positive demand, the profitsutatied will be enough to cover the Superstore’s
fixed costs.

5The strict assumptions we make on the laws of the city leati@cspecific structure we have de-
scribed here. Although there are clearly examples of laigodnt stores located in the center of cities,
Superstores are much more likely to locate in the outer fishuDur specific model structure allows us
to focus our question on the relative abundance of diffestares at either ends of the city.
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As for the number of Superstores, any level of fixed costs bereng as a Super-
store, combined with our zoning restrictions, assures asdhly one Superstore will
ever enter in the Farmland. Otherwise we would have a duapudyer Bertrand com-

petition, resulting in negative profits.

Therefore, the Superstore enters as a monopolist facingnpetitive fringe (the
Corner Stores), and chooses its price strategically.
If the consumer living at point chooses to shop at the Superstore their maximiza-

tion problem becomes:

max u(x)

sit. psx=w—tz—g(1l—2)—rys(2)

Wherep; is the price charged by the Superstore gitd — =) is the commuting

cost of living at pointz and shopping at the Superstore. The resulting utility lesel

w—tz—g(l—2z)—rs2)
pS

Vs =

Using the same argument as above we must have that the farldgnsumers shop-
ping at the Superstore is independent of location. Solvarg-f(z) in the equation

above we can determine the rental line faced by consumershbp at the Superstore:

rs(z) =w—tz — g(1 — 2) — psvs (2.6)

Now let us consider the consumer livingzat= 1. Whether they shop at the Corner
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Stores or the Superstore depends on the relative price oitheBut for the Superstore

to exist in our city it must at least attract the consumeniipin the Farmland, otherwise

it will have zero sales and, due to its fixed costs of entry, ldowt choose to enter the

market. The utility of the consumer living in the outer pafrtlee city is given by:
w—1t—a

vs(z=1)=vs=v=—— (2.7)
Ds

As before, equilibrium requires that the utility level isnstant across our city in
equilibrium, independent of where consumers shop, so we tiat the utility for all
consumers must be equal to that of the consumerat 1 as given by equation (2.7)
above.

Combining equations (2.6) and (2.7) we can solve for theatdime for consumers

in our city that shop at the Superstore:

rs(z) =(t—9)(1—2)+a (2.8)

The rental line for consumers shopping at the CBD is stilldhme as the general
form we described in equation (2.2) above. Plugging in fdityfrom equation (2.7)
we can solve for the rental line faced by consumers shoppitigeaCorner Stores in

terms of the price charged by the Superstore:
re(z) = w — p—i(w —t—a)—tz (2.9)

If the Superstore enters the market there are two possibiletstal outcomes.

1. The Superstore captures the entire market, this woulchrtesd all consumers
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shop at the Farmland and the rental line for the entire cityldidbe given by
equations (2.8) above. In our analysis below we will consideler what condi-

tion on our parameters such a scenario would be an equitidrwur model.

2. The Superstore will price in such a way as to capture agrodi the city’s popu-
lation as determined by a point in the city such that aboviegbiat all consumers

shop at the Farmland. This scenario is depicted in figure @b

Though we have not yet solved for the Superstore’s price amectearly see that the
slope for this rental line relative te is equal to—t, which allows us to draw the graph

for the new rental lines across our city after having intrcetlithe Superstore.

r(2)

re(z): slope =—t
_______ rs(z): slope=—t + g

|

I ~

| ~

|

I al
|

] 1

CBD Farmland =2

Figure 2.2: Rental Lines

Depending on the Superstore’s choice of price, there is @t pdong the city line
interval such that the consumers living to the right of thaihpwill choose to shop at

the Superstore. That point in the line, which we will catl is determined by the value
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of z such that the two rental lines as given by equation (2.2) &) @re equal, as
shown in Figure 2.2 above. Setting the two equations equaath other and solving

for z we have:

1 /¢
1—2"=— (— — 1) st. z>0 (2.10)
A \Ps
WhereA = —Z— is a transportation parameter that measures shoppingest a
w—t—a

percentage of the disposable income of the representainvgumer living atz = 1.
We define disposable income as earned wages net of the cosinofiuting to work
and rent. We can see from figure 2.2 and equation (2.10) teat¢mand faced by the
Superstore is determined by the paotrit As the Superstore increases its pripg, the
point at which consumers switch from shopping at the CornereS to the Superstore
increases, decreasing the number of consumers that pagditeonal cost to shop at
the Farmland.

Since we have assumed the Superstore has a cost advantagfged@erner Stores,
¢ < ¢, if the Superstore enters the market it will always choosei@power thanc
and capture a positive fraction of the market, that is z* > 0. If 1 — z* = 1 the
Superstore would capture the entire market and would nat hay incentive to lower

its price, giving us the following lower bound for the Sugers’s choice of price:

ps = (2.11)

The Superstore can drive out the Corner Stores from the gitgroviding a sig-
nificant price discount relative to the transportation ¢uestded to commute out to the

Farmland, represented here Ay Interestingly, in low-income communities shopping
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and commuting costs represent a higher percentage of disigomcome, high\. A
higher lambda would impose a tighter constraint on the Supe’s price in inequality
(2.11) above, making it more difficult for the Superstoreivelout the Corner Storés
Though not obvious, this result is somewhat intuitive. Limweme consumers find it
relatively more costly to travel to the store with the loweicp, forcing those that live
too far away from the Farmland to shop at the more expensinenbre convenient Cor-
ner Stores. The role of income in the condition in equatiohiPraises the question of
what happens in communities where there are both rich andhmagseholds. We will
consider that question in detail in the next section whenntduce heterogeneous
consumers into our model.

For now we turn to the choice g@f, by the Superstore in our current framework.

Superstore’s Problem: Plugging in our values fov andz* into the Superstore’s profit
function we have the Superstore’s optimization problenem of its choice of price

and our model parameters:

max 7ws=(1—2z")v[ps—¢ —k = i(f—l) <1—p—i)—k (2.12)

Ps

st. p, > H(i)\

Before we go on to explicitly solve for the Superstore’s pnge can use our con-
dition from equation (2.11) along with the objective fulmctiabove to portray the re-
lationship between the Superstore’s choice of price angrdsts. In the figure below,

and in our analysis that follows, we take — O trivially, since any positive level of

"This observation is related to the results we present in teedhapter of this thesis, where now we
are able to put the problem in a spatial setting and speakedfémsportation costs of consumers rather
than the costs of obtaining information.
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fixed costs would deter an additional Superstore enteriagrarket.

|
|
|
|
|
|
|
|
|
|
|
c
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0 P Ps

Figure 2.3: Superstore’s Profit

The profit curve in figure 2.3 is drawn assuming an interiousoh, the optimal
price p? is above the cutoff point identified in equation (2.11). If Wwad drawn the

figure so that the cutoff point was abopg then we would have had a corner solution:

the Superstore would have chogen= 1f>\ and captured the entire market.

In our figure above, the optimal price for the SuperstorpZiswhich maximizes
the Superstore’s profit function in equation (2.12). Maximg the objective function
with respect tg, we solve for the interior solution to the Superstore’s peotl As we
might expect the Superstore’s choice of price is a functioih® marginal costs of the

two types of firms:

] _( 2
= C
Ps +

o

) (2.13)

ol
o
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Since we have assumed that the marginal cost of the Superétas lower than
that of the Corner Stores, the term in the parenthesis is diyeofaction less than
one. Therefore, we have that < p. = ¢, as we expected. Interestingly, in this
case of our model, consumer income, and the transportation costs in the citynd
g have a multiplicative effect on the Superstore’s profits] da not impact its choice
of price. When we introduce consumers heterogeneous immadn the next section
transportation costs as well as income impact the Supeistroice of price as well as
its profits.

Plugging in the above price into our equation fgr above we can solve for the

portion of the consumers that choose to shop at the Superstor

<142
1— 2" = (2.14)

>
—~
%) ?'
o &
SN—"
(e 1¢e]]

[y

Otherwise

Which is always positive, therefore the Superstore wileettte market and attract a
proportion of the consumer population. As we argued abowetker or not it captures
the entire market depends on our parameters. The conditidhd existence of Corner
Stores i§; < 1+4+2\. Inorder for a Corner Store to be able to survive in a marketrwh
a Superstore chooses to enter the difference between ttseofdke two types of firms
must be low relative to the extra commuting cost requiredhtgpsat the Superstore. This
is in line with what we would expect in practice. In cities wiarge discount stores and
low transportation costs it would be less likely that we vebfihd a Corner Store. While
in cities with more significant transportation costs anddelarge retailers, it is more

likely that we would find small convenient Corner Stores.
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Substituting in the resulting market price from equatiob}2bove into the Super-
store’s objective function in equation (2.12) we calculdte resulting level of profits

for our Monopoly:

_g(e—¢p

Ts =
4CEN2

The profit of the Superstore is positive, and an increasingtfan of the marginal
cost of the Corner Store%%s > 0 (and decreasing with the marginal cost of the Super-
store). As we would expect, profits for the Superstore deergdnen the transportation

87"3 . . .
5g < 0). An interesting point here, usually

costs in the city increaséf’gf < 0,
transportation costs would impact a business’ profits tirebhrough increasing their
variable costs of bringing supplies to the stores. Here we damonstrated that stores
can also lose out from high transportation costs due to adserin demand, due to a
decrease in purchasing power for the consumer. Big dis&targs, or Superstores, can
mitigate the effect of high transportation costs on theirkaashare through helping
reduce those costs for their customers. One example is wdrapanies such as Tesco,
Ikea and Walmart provide free buses that take customers digncenters out to their
more remote store locations.

We determine the impact of the Superstore on the welfaresoédinsumers by com-
paring the indirect utility of the consumer population freguation (2.5) with the indi-
rect utility after we introduce the Superstore in equat@i@). Since we have shown that
the price of the Superstore will be lower than that of the @oi®Btores in equilibrium,
we can clearly see that the indirect utility of consumerseases when the Superstore
enters the market. Plugging in our calculaggdinto equation (2.7) we solve for the

consumers’ utility after the Superstore enters the market:
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v — (c+e)(w—t—a) g(c+é)
o 266 2EeA

(2.15)

Subtracting the utility to consumers before and after ohiimng the Superstore we

can quantify the change in consumer welfare due to the Sigpers

_g(e—¢)

Av = — (2.16)
2CCA

The positive impact of the Superstore on the consumers is@edsing function
of the cost differential between the two types of firms andghechasing power of the
consumers themselves.

This positive change in consumer welfare brought about byetitry of the Super-
store is in line with the empirical findings of Hausman andotag (2007). In their pa-
per they demonstrate that consumers benefit significamtiy the entry of Superstores
(or what they refer to as Supercenters) into a market. Tholugy do not consider a
geographical model, they do argue that restrictive zonawgslthat do not allow Su-
perstores to enter certain markets can end up hurting carsyien argument that our
results above support.

Finally we consider the impact of the entry of the Superstoréhe rental market.
We found that the rental rate along the city line intervahwiit the Superstore is given
by equation (2.4). When we introduced the Superstore th&lréne for consumers
shopping at the Superstore is given by equation (2.8), wikiclearly less than or equal
to the old rental line for all values of. We can determine the new rental line for

consumers shopping at the Corner Stores by pluggings ifrom equation (2.6) and
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v, = v from equation (2.7) into our general rental line for shopyat the corner store

in equation (2.2).

re(z) =w—% (Ejéé) —tz (2.17)

Which we can show to be below our old rental line for all valoés. In figure 2.4
below the grey area represents the loss to the absenteerdsdue to the Superstore’s

entry into the city.

CBD Farmland =

Figure 2.4: Superstore’s Impact On Rental Lines

Introducing the Superstore into our simple model drivesmoental costs all across
our city except for at the Farmland, where the rental cosetemhined by the world
market. This is a very subtle but important result. Firstywe would expect, introduc-
ing the Superstore results in a relative increase in theateiocations located closer to
the Farmland, since the rent in the rest of the city has deetewhile it has stayed the

same akz = 1. This decrease in rent is weakly increasing as we move away fihne
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Farmland. Secondly, it is clear from above that the landi@m the only ones who lose
out from the entry of the Superstore into the city. The onlgeption is the landlord
who rents out to the Superstore, they continue to eden= 1) = a. This final result
is necessary for the structure we just described to be atitegumn, if the owner of
z = 1 would have lost out by the Superstore’s entry then she wowdbdgbly not have
rented out to the Superstore to begin with.

As we have shown, the entry of the Superstore benefits thaiowars in the form
of higher utility, leaves Corner Stores indifferent eaghizero profits, and leads to the
Superstore earning positive profits. The only "losers" in gimple scenario are the
landlords who are now earning lower rents on their property.

Now we will continue our analysis by introducing a heterogus consumer popu-

lation to our model.

2.3 Consumer Demand With Households Heterogeneous In Incaenm

In this section we extend our base case analysis by introguaio exogenously deter-
mined levels of income for our consumer population. We card@ito normalize our city
size and population t@, but now our city will be made up of high-income consumers
(type k) and low-income consumers (tygg A proportion,«, of the consumer popu-
lation are typeh consumers and earn high wages,, and(1 — «) are typef and earn
low wagesw,. We takea as given.

All consumers work at the CBD and have to commute from themé® to work,
requiring them to pay a money cost of commuting equat4o As before, we first
consider the case where only Corner Stores exist in our ttign we introduce the

Superstore and allow consumers the option of shopping\atigk at the grocery stores

83



located near the office, or paying the additional transpioriacost,g(1 — =), and
shopping at the Superstore.

As we discussed above, the timing of our model is in the forna &tackelberg
leadership model, where the Superstore sets its price amlipers choose housing
and shopping location in response. Therefore we must fitstiéne how consumers
would respond to different price outcomes before consigdetine Superstore’s choice

of price in the next section. In our analysis below we use tfiewing definition:

Definition 2.1:  Anintegrated portion of the city is a segment of the city neh that
both types of consumers would choose to live in that secfitreaity 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 calseve:
ri(z) = w; — tz — v for i = h, ¥t (2.18)

As in our base case the utility for consumers within the sameme class must be
constant with respect to Iocatio% = 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 thelmtive position determined
by the difference in their wages and their consumption ofjihedx (in effect the level
of their rental line at the CBD given by;(0) = w; — ¢v; ). Based on this structure
the only possible equilibrium outcome where both consunieeswithin the city is
where the rental lines for the two types of consumers ovedajplly integrated city

with high and low-income consumers living side by side (othse, if the rental line
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for one type of consumer is above the other, that consumerviyquld have incentive
to lower their rental bid, consuming more of the gaadncreasing their indirect utility
without giving up their choice of location).

If atypez consumer lives at the outer limit of the city,= 1, then the indirect utility
for all type< consumers will be equal to that representative consumem integrated
city structure both types of consumers are indifferent leetwiving at the Farmland or
anywhere else in the city, therefore we can represent theectditility of the two types
of consumers similar to our base case.

w; —t—a g

v; = = for : = h, ¢ (2.19)

c CA;

; is a parameter representing transportation costs, as wedetbove, but now varies
with incomé.
Plugging equation (2.19) into our general rental line inaopn (2.18) above, we

can solve for the rental line in the city for the two types ofisomers.

r(z)=t(l1—2)+a (2.20)

Notice that this rental line is independent of income andéstical 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 equilibristructure does not
mean we are suggesting that without a Superstore a city @iluldy integrated, in our
simple model we are ignoring some other important factoas tontribute to segre-
gation that has been noted by previous papers, Bruecknér(@989) and the AMM

models among others. What we are looking to identify in timalgsis is the kind of

8Recall that\; = 2 therefore\,, < A¢ by construction. This means that > v,.

w;—t—a’
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agglomeration pressures that introducing a Superstaoeaigity can create. What we
see at first is that without a cheaper outside option shoppéegns to have a neutral
effect on household choice of location. Given how we havestonted our model this
is as we would expect. Without a Superstore households dtepweork at the CBD,
so shopping has the same impact as commuting, so in effectditboaal impact. Now
we go on to consider what happens when we introduce a Supeisto our city with

heterogeneous consumers.

Superstore: As before consumers can choose to shop after work at the C8tares
located at the CBD, or pay the additional transportatiotscasd shop at the Superstore
located atz = 1. The rental line for a typé consumer located atand shopping at the

Superstore would be given by:
Tis(2) = w; —tz —g(l — 2) —psvss  for i =h,t (2.21)

As with the rental line for shopping at the Corner Stores traglignt of the rental
lines with respect ta for the two types of consumers are identical and equaltg- g.

As before the utility for type: consumers from shopping at the Superstore with
shopping at the Corner Stores must be equal, = v; s = v;. Setting the rent lines
for shopping at the Corner Stores equal to that of shoppinbgeaSuperstore we can
solve for the point in equilibrium where consumer of tyipgwitches from shopping at

the CBD to shopping at the Superstbre

- (E - ps)vi
g

®Note that this is only true in equilibrium, where no consusigave incentive to change their location
and shopping decisions.

*
zi_l

for i = hyt  sit. 25 >0 (2.22)
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From equation (2.22) we can clearly see that singés larger tharw, by construc-
tion, we must have that the switching point for the typeonsumers falls below that of
the typef consumers. That iy < z;.

Based on our results above we can set a restriction on thébegumn structure of

our city model with heterogeneous consumers after the ehtySuperstore.

Proposition 2.2:  Given the order of switching for the two types of consumemnwst
have that in equilibriumr, ;(0) > r4;(0) andry ;(1) > r;(1) for j € {c,s}.
In other words, high-income households will always weakéfgr to live atz = 1,

while low-income households will always weakly preferve atz = 0.

Proof: Let us assume the opposite is true, that there exists arnt&guih such that
the rich outbid the poor near the CBB, ;(0) > 7,;(0) forall j € {c, s}, only the
rich would live in the city center. But given the fact that tieh switch to shopping at
the Superstore earlier than the pog}, (< z;) and that both types of consumers have
the same slopes for their rental lines, that would mean thiaréne for the rich would
be higher than that of the poor across the entire city line pior would be homeless.
But this would not be an equilibrium. First of all, the richveano incentive to strictly
outbid the poor across the entire city line since we have mdtded housing size in
the consumers’ utility functiof®. Secondly, by assumption (v), the poor would have
incentive to bid up their rental lines until they are able it@ Isomewhere within the
city. Given the order of switching for the two types of con®rg) as the poor raise their
offer the rental line for the poor living near the CBD wouldeohap with that of the

rich at least as quickly as that of the poor and rich livingiouthe Farmland, giving us

0this is a simplifying assumption we make in our model in ofdeiocus on shopping behavior, other
papers dealing with city structure have considered the @ingiaspace preference on structural outcome,
see AMM models.
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rh,;(0) = 7¢,;(0), violating our assumption above.
In the same way, if we assume that the poor outbid the richeaFdrmland then
their rental line would be above the rich across the entixg giving the rich incentive

to raise their rental lines until,, ;(1) = r,,;(1).

One of the consequences of this result is that the utilithetypeh consumers does
not depend on the rental lines across the city. This is dukaeguilibrium condition
that the utility of each type must be constant with respethéd location and shopping
choice. The utility of all typeh consumers will be equal to the utility of the tyhe
consumer living at the point = 1, where rent is constant, regardless of the resulting
city structure. We will come back to this point in the disdosf the equilibrium level
of consumer utility.

The above argument means that our model does not allow fostthetural out-
come where high-income consumers live in the city cented@andncome families are
segregated out in the periphery of the city. This is an urstalimitation within our
model. That type of structure is commonly observed in thé weald, especially in
major European cities, Brueckner et al. (1999). One wayltwdior such a structure
would be to add a time component to transportation costsjmgakmore costly for
high-income families to live away from their job locationtae CBD'. If time costs
were high enough we could show that their exists a segregatdme with typeh
consumers living near the CBD.

Alternatively we could add to our model a second good thatsdu# have any

This would only be true if the time cost of commuting to worksagreater than the time cost of
shopping.
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spatial consideratioh$ The resultin Proposition 2.2 is due to higher income coressm
switching to shopping at the Superstore at an earlier pairthe city line-interval than
the low-income consumers. Wealthy consumers buy more ajdbd, and therefore in
utility terms attribute greater value to the lower pricecoffd by the Supestore. If there
existed a non-geographical good that represented a gseatese of utility for higher
income consumers relative to the poor, then it would be pésshat the poor would
value the lower price of the Superstore more than the ricth tla@refore would be able
to outbid the rich in the outer part of the city (in such a scentheir switching point
would be before that of the rick) We will leave the formal analysis of these extensions
for future work.

Given Proposition 2.2 we must have that in equilibrium thiétytfor all type h
consumers is equal to that of the high-income consumergigir = 1 and shopping

at the Superstore:

g

(2.23)
psAh

vp = Vps(z=1) =

Therefore, the rental line for the higher income consumlieopging at the Corner

Stores and the Superstore are respectively given by:

The = Wp — 25 — tz rhs=(t—9)(1—2)+a (2.24)

’ PsAn

From the second equation in (2.24) we have that the rent&afdinthe rich shopping

at the Superstore does not depend on the price of the Supger§tat is because we have

12\We can think of these as goods that could be ordered onlineasrtbe phone and will be delivered
directly to the home. Alternatively we could think of thesegoods that are available all along the city
line.

13Brueckner et al. (1999) use historical amenities, such @Stine and the Louvre in Paris, to draw
the rich to the city center.
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fixed the rent at = 1 to a. Changes in the Superstore’s price impacts the high-income
consumers through their rental line from shopping at the CBB the Superstore’s
price, p,, increases the rent the rich are willing to pay to live at thater increases,
leading to fewer high-income consumers that choose to shbjmthe Farmland.

The level of utility and rental lines of the low-income consers are less straight-
forward, they depend on the structure of the city, which imtdepends on the choice

of price by the Superstore.

Different Cases of Consumer Demand

As we have shown above, the location at which consunsgritches from shopping at
the Corner Stores to shopping at the Superstore is detedrbine’. We can see from
equation (2.22) that as the Superstore increases its price; increases, consumer
has to be located further away from the city center in ordetifem to prefer to shop
at the Superstore. We will demonstrate below that changes ifor the two types
of consumers, as well as our the proportion of typeensumersx, results in a non-

continuously differentiable demand curve with two kinks.

(1) DO = (1 — z})op = Ps € |i555)
(2) Dgz) = awy <~ Ps € [T(_;}\la ﬁ]
3) DO = [avy + (1 — o — 25)v)] < ps € (& 155 )
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Figure 2.5: Demand Lines

In the above setup we have implicitly assumed thet low enough relative t@ to
allow for the 2nd and 3rd cases of demand. In our analysis wiatkel below we will
more formally define our assumption on the difference betvtlkee marginal cost of the
two types of firms.

The demand line associated wilA(?) is straight and drawn more steeply than the
other two lines since in that price band demand is only irgingpintensively as price
decreases (no additional consumers are shopping at thesBupe only the existing
customers are buying more of the good), while in the otherepranges demand is
increasing both intensively and extensively (the slopetheflines are becoming less
negative). In fact, we can show that the price elasticityerhdnd alongD(? is equal

to —1, therefore because we assume constant marginal costg, taktrsection of the
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demand line the Superstore would increase its price umgkbithes the kinked intersec-
tion betweenD(") and D(?.

Since our demand line is non-continuously differentiabéewill consider each of
these demand lines separately. In each case of demand wsoW#d for the level of
utility, which represents level of demand from each type afisumer, and rental bid

lines in the city taking the price of the Superstore as given.

. 1 = c
Case 1: Dg) (C > ps > m)

In the first section of our demand line, the Superstore’ssgadiigh enough to push the
switching points of the two types of consumers to a point thédirther out in the city
than the proportion of low-income consumekrs; «. This means that the rental lines for
the two types of consumers shopping at the CBD are overlgpthie city is integrated

close to the CBD, while only high-income consumers live outhie Farmland.

r(2)

(1-a) 2y, Z

CBD Farmland =

Figure 2.6: City Integrated Near the CBI{V)
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The utility for the low-income consumers is determined bg ffoint in the city
where the rental line of the poor shopping at the CBD crodsasof the rich shopping
at the Farmland, at poind;; in figure 2.6 above. Setting the two rental lines equal to
each other we find the level of utility and the rental line fowtincome consumers in

terms of the Superstore’s price:

wp — W wp — W
oW=9 T T (2.25)
DsAn (& C
G I YU 2.26
Le — TR T p Z = The (2.26)

The utility of the poor is equal to the utility of the rich letse difference in the
purchasing power of the two types of consumers. Interestiagthough low-income
households do not shop at the Farmland, their utility is aeBstng function of the
Superstore’s price. In this configuration the rental liniethe poor and rich shopping at
the Corner Stores are overlapping and must increase tagethgincreases, leading to

a decrease in welfare for both types of consumers.

Case2: D® (1+i>\h > pg > T‘fw)

On the second section of the demand line the two income &asseur city are
completely segregated, with the rich living out in the Fama and shopping at the
Superstore and the poor living in the city center and shapairthe CBD. At the segre-
gation point in our city, given by — «, the rental line for the low-income households
shopping at the CBD equals that of the high-income housslsidpping at the Super-

store.
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7(2)

Th,s

1
h ( ) € Farmland =

CBD

Figure 2.7: Segregated City Structui@®)

Evaluating the formula for;, s in equation (2.24) at = 1 — o and setting it
equal to the equation for, . in (2.26) evaluated at the same point we can solve for the

equilibrium level of utility for low-income households:
v P = = 4 2.27)

We can now use our result above to get the rental line for loveine households in

terms of our parameters:
re ) =t(1-2)+a—ag (2.28)

From equations (2.23) and (2.27) we have that the utilityhefhigh-income con-
sumers depends only on transportation costs and the prite &uperstore, while the

utility of the low-income households depends on the propomf high-income house-
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holds in the city,«, as well as transportation costs. In this case the utilitthefpoor
only depends on the Superstore’s price indiregilydoes not appear in equation (2.27)
explicitly, but the Superstore’s price does determine Wwaebr not our city would be
in this case of demand. The welfare of the poor increases tvilpercentage of the
wealthy in the city because higher proportion of high-ineaxsonsumers lowers the rent
at the city center where the low-income households live, are see this effect in the
rental line for the low-income households in equation (R&&ove. This effect is lim-
ited in the sense that as gets large enough it is less likely that pricing at this dedhan

interval is optimal for the Superstore, we will get to thisrgdoelow.

Case3: D® : E_ >p,>¢

In the final section of the demand line, the Superstore ckaagew enough price
that will push the switching points of the two types of congusto a point that is closer
to the city center than the segregation point- «. This means that the rental lines of
the rich and poor shopping at the Superstore are overlapghiagity is integrated out

near the Farmland, while only low-income households livartiee city center.
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CBD

Farmland =

Figure 2.8: City Integrated Near the Farmlada )

The Superstore captures all of the high-income consumengehss a portion of
the poor. Depending on the value of our parameters, therlsdasaascenario where
the Superstore would choose to price low enough to captererkire city population
and push the Corner Stores out of the city. Under this soemiaei city would be fully
integrated with both consumer types shopping at the SugerstVe will consider under
what condition such an outcome might occur below.

Similarly to equation (2.7) from our base case, since we haaethe city is in-
tegrated out near the Farmland the utility for both typesarfstimers is given by the

utility of the consumer living at = 1 and shopping at the Superstore:

g

0 = Wil ) DsAi

(2.29)

While the two rental lines for low-income households aresgiby:
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ré?c) = wp — pfie —tz réi,) =(t—9g)(1—2)+a=rps (2.30)

The rental line for the two types of consumers shopping aStngerstore are over-
lapping, therefore they are identical.

Finally, although technically the Superstore might choaggice as low as its own
marginal cost¢, and still earn non-negative profits, we would like to coesitthe price
at which the Superstore would capture the entire market asll put the Corner stores
out of our city. Under this scenario, the rental lines for the types of consumers
shopping at the Superstore would be overlapping over theearity line. We can solve
for this lower bound on the Superstore’s price by settingsWwéching point for the
lower income consumes;, to zero. Solving forp, we get the following additional

lower bound for the Superstore’s price.

C

1+ X

ps = (2.31)

Clearly this price could end up below the marginal cost ofSkhperstore¢, but to

allow for the possibility of a fully integrated city we willssume thaé < 1f)\e.

2.4 Superstore’s Problem With Households Heterogeneous Iim-

come

Now that we have determined how the consumer populationdvchdose their housing

and shopping locations given the Superstore’s price, Wwdaak at how the Superstore
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will choose a price knowing the reaction of the consumer eta/e will first set up the
general form of the Superstore’s problem, then we will sédwehe optimal price within

each case of demand as defined above. Finally we will ideatifler what conditions,
if any, on our model parameters the proposed structuresatmmstitute an equilibrium,

and the resulting levels of utilities, rent and profit in epdssible structure.

The Superstore’s Problem:The general form of the Superstore’s problem is given by:

max [0 (ps)vh + 0(ps)vel [ps — €]
s.it. Op(ps) < a and 6Oy(ps) € [0,1 — ]

0;(ps) is the proportion of typeé consumers that shop at the Superstore. We intro-
duce this notation rather than using since we would like to limit these proportions
to correspond with the proportion of each type of consumeg. cdhnot do that using
z? since the latter can take any value betw@eand1. The above set up is in effect a
maximization problem with three inequality constraint®(now tha®,, is positive by
Proposition 2.2 and the fact that it would always be optiroattie Superstore to charge
a price below the Corner Stores and attract a positive nugfliEnsumers).

Whether or not the constraints in the maximization problémve are binding de-
pends on which one of our cases of consumer demand the Sangasstacing. We will

consider the Superstore’s problem under each case of desepadately.

The Superstore’s profit in demand cd9é":
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0= 2 (i _ 1) (1 _ i) (2.32)
’\h Ds Ps

Maximizing with respect tg, we can solve for the Superstore’s choice of price and

resulting level of profit in our first case of demand:

— A

w1y _ 2¢é ) _ g(ec —é)?

2.33
c+é 4CEN? (2.33)

p

A similar result to what we calculated for the Superstore un Base Case. This
similarity is not surprising since, as in the Base Case, tinge&tore is targeting a
portion of one type of consumer.

Now that we have the Superstore’s choice of price, we cartisutiest into the levels
of utility for the two types of consumers in equations (2.28Y (2.25) to determine the

consumers’ utility in terms of our parameters.

'v,t(l) = g;%t‘? 'vz(l) = 'v,t(l) — w (2.34)
We can do the same for our rental lines. We have already shoatrtite rental line
for high-income consumers shopping at the Superstore duekepend on price, and is
equal to the rental line from equation (2.24) above. The bimiging rental line for the
poor is from shopping at the CBD, and as we have previouslywshoverlaps that of

the rich.
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r =r = wy, — LD _ ¢, .
e = Tre) Ao —t (2.35)

The Superstore’s profit in demand cd9€”:

This is the fully segregated outcome in our model, where thar five in the city
center and the rich live out near the Farmland. In this pathefdemand graph all
high-income consumers and none of the low-income consushers at the Superstore,
therefore the Superstore’s profit function is given by:

ag(ps — ¢)

@ = ST T (2.36)
® Ahps

s.t. < > ps > r‘;&%

From figure 2.7 above, and examination of the profit functioeguation (2.36),
we can see that the demand faced by the Superstore is notdigpeanz; as long
asz; > (1 — «), this means that any decrease in price by the Superstorendbes
lead to new customers, only existing customers purchasioig rof the good. Since
the Superstore faces constant marginal cost and demand &astic as long ap, <
ﬁ, the Superstore would push its price up to the upper bountetonstraint
above, decreasing costs without any loss to revenue. Tdrereh this case of demand

we would have a corner solution with price given by:

«(2) _ ¢ 2.37
D T on (2.37)
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The price of the Superstore is an increasing functiowgfand does not depend on
wyg. As the income of the wealthier consumers increases, tloe pfithe good at the
Farmland approaches the price of the Corner Stores as)iogilypt We can also see
thatp, is a decreasing function @f, that is as the proportion of high-income families
increases, it will be optimal for the Superstore to lowerptie in order to prevent
some wealthy consumers from switching to shopping at the€@dstores. In the same
way we can see that as the proportion of wealthy consumersakes, the price of the
Superstore approaches that of the Corner Stores, reqtighgr prices from a smaller
population of wealthy consumers being pushed further anay the CBD.

Substituting the price above into equation (2.23) and (An&6derive the utility for

high-income consumers and profit of the Superstore in tefroargparameters:

¢ — &1+ ax
ag . 9 7T:(2):0@[0 ¢(1 + ap)]

— A

*(2)
v =
h C E)\h

(2.38)
Since the utility of the poor as well as the effective renta¢ lacross the city are
independent of the price of the Superstore, they are as welatdd in (2.27) and (2.28)
above. We can see in this scenario of demand the utility ofitheand poor are almost
exactly the same, except that the rich benefit from tranaport costs being a lower
percentage of their disposable incomg, < A,. It seems that the segregation of the
poor into the city center does not cost the poor in terms aof teeel of indirect utility.
That is, despite paying higher rents in the city center andgoforced to shop at the
more expensive Corner Stores, in our model the rental andgyotarkets adjust in a
way to compensate the poor for their worse-off position.dal world situations there
might be structural frictions that exist that would preveaoth a compensation. One

example would be if the poor had to pay higher commuting cadidive to wealthier
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households, allowing the Superstore or landlords to bedesserned with the impact
of their choice of price on the less mobile poor populatioeRby and Sonstelie (1983).

Comparing the equations above with our derived indiredityitvithout the Super-
store in equation (2.19) we can see that under this demamnasoehe utility for both
types of consumers have increased by a factd¥otiue to the entrance of the Super-
store. Clearly the positive impact of the entry of the Sufmeesincreases as the cost
of commuting to the store and the proportion of wealthy in plopulation increase.
Therefore, from the consumers’ perspective some leveboffortation costs serves as
a benefit by driving down rental costs.

Before we go on, it is important to note that the corner sotutt the kink between
D® and D® would never be an optimal outcome for the Superstore. As gyeear
above, once the Superstore reaches a price where all ofcthemd none of the poor
shop out in the Farmland, the elasticity of demand becomgsand the Superstore
would choose to continue increasing its price until demasatines the intersection of

DM andD(®.

The Superstore’s profit in demand cd9é®):

P =gla(t -5+ HE -] -2

[« Cc
st 7o > Ps > T+

We have a strict inequality on the upper constraint from @guent above ruling
out the kink betweedD(? and D(®. It is possible that the Superstore will drive down

its price low enough to capture the entire market. This wda@l@ corner outcome such
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that the switching point of the low-income consumer will hesped all the way back to
the center of the city, we will consider this corner out coraoty. Now we look for an
interior solution in our third case of demand.

Maximizing with respect tp,, we get the following for the Superstore’s choice of

price:
2c
*(3) _

Py = — (2.39)

- ()
Resulting in consumer utility and Superstore profit of:
C+ ¢ Ae — A

wi® = 9 e C (T for i = h, ¢ (2.40)

2¢\; | ¢é An
¢ [c—¢ Ae — A 2

@ = 9C [C —C 1 ax, (u)] (2.41)

4EN2 An

The welfare of the two types of consumers is increasing withdost advantage
of the Superstore, which is not surprising since in this sagnof demand they are
both shopping at the Superstore. Interestingly the well&taoth types of consumers
decreases as the difference in income between the two seged his is because the
Superstore’s price increases with the differential in meo

The rental line for the poor and the rich shopping at the Sipez is again not
impacted by the Superstore’s price and is given by the seeguodtion from (2.24)
above. We can derive the rental line of the poor shoppingea®BD buy plugging in

our resulting price into the rental line from equation (3.30
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In the case of a corner outcome the Superstore drives dowami@s to the point
where all consumers in the city shop at the Farmland, in otfeeds the Superstore

would price such that; = 0:

c

(1) _
P, 1+,

(2.42)

At this price the city would be fully integrated, the rentialds for the two types of
consumers would be overlapping and cover the entire cigy With all consumers shop-
ping at the Superstore. This scenario would result in comsunlity and Superstore

profit equal to:

o _ 90t Ay
’ E}\i s (&

C AeAn
(2.43)

The city rental line would be determined by that of the poat ach shopping at the
Superstore and given by second equation in (2.24) above.
We will consider the implications for consumer utility foaeh of the outcomes

described above.

2.5 Analysis of Equilibria

Now that we have fully described the choice of price by thee®siore under each
demand scenario as well as the various city structuresekatty we will consider under
what conditions these different structural and price oues represent an equilibrium.
By equilibrium we mean a case where the Superstore is maxigyzofits under such a

city structure, and where consumers have no incentive teerapghange their shopping
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options. We begin by considering the constraints that wenddfin the three cases of
the Superstore’s problem above. Comparing our derivee fwicthe Superstore in each
of the cases with the respective constraints, we obtaindll@fing range of values for
our parameters. The ranges on our parameters below sidn@fgdnditions for profit

maximization for each structural outcome:

(i) L < 2aM, = Integrated
Center

(ii) 20\, < £ < a>\¢(1+i‘—i) =  Segregated
(iii) ade(1+35) < 58 < 2X+ad(A) = Integrated
Periphery

(iv) 2Ag—|—a)\g(>“’;h>‘h) < ££ = Fully
Integrated

The above constraints follow the path we would expect. Whearme inequality in
the city, measured in our model layand (A, — Ap), is high relative to the Superstore’s
cost advantage over the Corner stor‘_ézéi, then the Superstore would be expected to
charge a higher price and only target a portion of the weatthrysumers, as in our
demand structur® (). This leads to an equilibrium structure where only the righ |
out in the Farmland, the area near the CBD is integrated, ahdaportion of the
high-income consumers shop at the Superstore.

As the cost advantage of the Superstore increases relatibe inequality within
the city, we move through the different cases of city striectihat we have described
above. We can use the ranges of outcome on our parametemadigures depicting

the ranges in which the four cases of demand obtain. Theatiagelow compares the
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cost advantage of the Superstore over the Corner st%}ésrelative to the proportion

of high-income consumers in our cCity,

(8%
2\
————————————————————————————— —oa=1
Integrated
Cengt]er Segregated
Fully
Integrated Integrated
Periphery
0 25\@ c—¢

Figure 2.9: Regions of Equilibriax

We can see that for low levels @f and a high cost advantage for the Superstore
it becomes more likely that our city is fully integrated. hng structure both types of
consumers are shopping at the Superstore and are indifeesém where they live. This
outcome is associated with the lowest price charged by tiperStore, and the lowest
rental prices across the city. For middle-values of incameguality and Superstore cost
advantage it becomes more likely that our city is eitheryfskbgregated, or integrated
out near the Farmlands with only the poor living near the cégter.

Similarly, for small income differentials (represented &ymaller difference be-
tween); and,) and high cost advantage for the Superstore, the fully rated out-

come is more likely, while a middle range of the two factorade to our segregated
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outcome. Interestingly, for low values of the Superstoo®st advantage, holding
constant, income differential does not impact the equililboroutcome. Even for very
small differences in income, the demand structi¥@’) would be an equilibrium. We
can interpret this result as a capacity requirement on storerder for shopping op-
tions to impact consumer location decisions. For consumoetake the location of the
Superstore into consideration when deciding where to tivere must be a significant
difference between the price (and capacity) of the Superstdative to the corner stores

that are more readily available.

Equilibrium Utility

To see the impact of the Superstore on consumer welfare vkealotbie utility of each

type of consumer in the different city structures. The foilog are the resulting utility
levels from the various equilibrium outcomes describedvabd he first case is when
we have heterogenous consumers without the Superstorenekitdour outcomes are

the various city structures that are possible when the Stgrerenters the market.

Fully Integrated Without Superstore

for ¢ = h, /¢

<
o
I
ol
>
~

Integrated Center

whp — W
,U’(Ll) = i vél) = vgl) - #
ps>\h Cc
Segregated
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g 2) g(1+ al)
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DsAn CAy

Integrated Periphery

o® = _9 o3 — 9
h - £ -
pSAh psAE

Fully Integrated With Superstore

«(4) g1+ Xy
) = === %

i for ¢ = h,2
CA,,;

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 eftyipeh
consumers is rising at an increasing rate as the Superstwesd its price, irrespective
of city structure or changes in the rental lines. The utityhe low-income consumers
only increases in the semi-integrated outcomes, stayingtant when the city is segre-
gated. Figure 2.10 portrays how consumer utility changee@Superstore’s marginal
cost,é, changes relative to the Corner Stores(keepinga and\; constant), moving

the city across the various income structures.
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Figure 2.10: Equilibrium Utility

Interestingly, the utility of the typ€ consumers increases at the same pace as the
high types up until the price of the Superstore reaches thst@nt for the segregated
outcome. Although in the first case of demand low-income goress do not shop at
the Superstore, they benefit from the low price offered bySthperstore as if they were
type h consumers. This is because high-income consumers livestne entire city.
Therefore, the rent-savings in the city center must matetctist savings of shopping
at the Superstore in order to keep the high-income consueated at the city center
indifferent to those living out near the Farmland.

In the segregated outcome the utility of the low-income comsrs is fixed by the
segregation point in the city. Their rent is not changing #r&y are continuing to pay

the same price at the CBD. This is when the utility of the hig¢teme consumers begins
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to increase relative to thétypes. In this segregated outcoagype consumers benefit
from low rents and low prices in the outer part of the city. ceithere are n& types
living in the city center, the rent for low-income consumdoes not change, leaving
them relatively worse off. This is the period in the figure @bavhere the utility of the
two types of consumers diverges at the fastest pace.

Finally, when the city is integrated out in the peripherg tbw-income consumers
begin to benefit directly from the low price offered by the 8rghore. Now the util-
ity of both types of consumers is determined by the repraesgetconsumer living at
z = 1 and shopping at the Superstore. Yet, the utilities of thetiypes of consumers
continue to diverge. In this city structure rents are no wnghanging across the city,
only changes in Superstore’s price affects consumer veelféne greater buying power
of high-income consumers allows them to benefit more frond#wease in the Super-
store’s price, their utility increases at a faster pacetikadao that of the low-income
consumers.

As we can see in the figure above, both consumers are betteowftthe entrance
of the Superstore into the market. In addition, the welfdrbath types of consumers
is increasing monotonically with decreases in the pricdefSuperstore. These are not
very controversial or surprising results. In most casessamer theory predicts that the
entry of lower priced firms does not hurt, and in general b&)efonsumers.

The interesting result in our equilibrium analysis abovéhat in certain forms of
city income structure, the two types of consumers do notfiterggially from the Super-
store’s discount. When low-income consumers are segregatay from the Superstore
they do not benefit from the low prices offered. This effechiigated by what we can

call "Neighborhood Effects". When the city center is intggd, the rental lines across
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the city are interconnected, allowing low-income consisiterbenefit from the Super-

store’s price through lower rent costs.

2.6 Conclusion

In this paper we have analyzed various income structure#ties @and how they are
related to firm pricing strategy. In our base case model whbraogeneous consumer
population we showed that the Superstore’s entry into theleads to lower rental
prices, allowing consumers to spend a higher portion of tinebme on consumption
of our representative good;. We also argued that without any income disparity, all
consumers benefit equally from the entry of the Superstoogie market.

Then we introduced heterogeneous consumers into our meitleonsumers earn-
ing two different exogenously determined levels of incoM&. showed that as the dif-
ference between the income of the rich and poor increasesdnbes more likely that
our city is segregated by income, with the rich consumemdiin the outer part of the
city. We also showed the conditions under which we would magee hybrid structural
outcomes. More specifically, we showed that as the cost salyarof the Superstore
increases relative to the Corner Stores, the city becomes mtegrated, moving the
resulting equilibrium towards the fully integrated outo®wmith all consumers shopping
at the large discount store. At the same time we demonstthtgdhe two types of
consumers do not benefit equally from the entry of the Superséspecially when the
city is completely segregated.

The determinants of city structure that we consider arelaino those considered
in previous literature in that they are associated with tinemities available in a city.

We go beyond previous literature on regional economics bydimg on the interplay
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of the rental market with firms’ strategy, thereby lookingctimnect the existing work

in regional economics with the industrial organizatiorr#ture. We also introduce
distributional considerations into the city model, dentoatsng how the makeup of the
consumer population can impact firm strategy and city stinectOf course households
take into account many different factors when choosing welive, and most of these
issues have been dealt with in previous work. The purposembaper is to attempt to

investigate the impact of firm pricing on household choic&oétion, taking the other

factors analyzed in previous work as given.

The results we have presented above are an example of hael §petions can lead
to divergence of welfare between consumers of differendnme levels. These results
are similar to the information frictions that we discussethie first chapter of this thesis.
Whether lower income consumers are at a disadvantage leetteaysdo not have good
information or physical access, the implications are @mil he existence of spatial and
information frictions can lead to market outcomes that pager income households at
an inherent disadvantage.

One natural question to ask, given our results, is what agthicy implications
of such spatial frictions. Clearly the transportation eqatesent in our model are key
factors in the outcomes we have described. But loweringgrartation costs across the
city line would not necessarily help remove these frictio@sir results depend mainly
on A, transportation costs relative to consumers’ disposaigi@mne. Lowering the cost
of transportation would not lower the relativebetween the two types of consumers
considered. An alternative would be to tax the high-incomrsamers, and/or the Su-
perstore, and use the tax proceeds to subsidize the traasporcosts of the lower

income group. But these taxes might have a distortionanaghpn Superstore pricing
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as well as our rental market. We hope to more carefully camnsids question in a future
paper.

Finally, one shortcoming of our model is that it does not akph segregated city
outcome with rich consumers living in the city center, a camniy observed city struc-
ture, especially in major European cities, Brueckner ef1#199). One way to address
this issue would be to include time costs of transportatida our model. The mone-
tary costs of the time spent traveling from home to work idtiss of wages. Therefore,
introducing time costs would increase the incentive for lier consumers to locate
closer to their jobs in the city center (this is assuming thattime cost of commuting to
work is greater than that of shopping at the Superstore,sonadle assumption since
most people commute to work everyday while they go shoppittg ane or two times
a week). Adding time costs allows for a much wider set of $tmat outcomes in our

city and would be a very interesting extension of our analysi
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CHAPTER 3

ACCESS TOBANKING AND |INCOME INEQUALITY

Abstract

This chapter uses a simple model of banking services to denkiow deposit-taking
banks price for their services and choose the type of deposibmers that they target.
This chapter goes beyond previous theoretical work on aaestbanking, identifying
the role of household income in the access to deposit setvite show that a higher
rate of return on investments available to banks lowers Giahexclusion, increasing
the profitability of low-income consumers for deposit-takinstitutions. This suggests
that the possibility of financial exclusion increases inigas of recession. The model
demonstrates how an increase in income dispersion candeadreater proportion of
consumers excluded from mainstream banking.

3.1 Introduction

The importance of access to banking services for participat the mainstream econ-
omy has made it increasingly costly for those householdstiedeft out of the financial
services sector. Over the last several decades financiatsghave become more so-
phisticated and prevalent in developed economies. Hold®hely on bank accounts
to conduct basic financial transactions, build precautipsavings, and as a means for
access to affordable credit. Most workers in advanced eo@sare no longer paid in
cash, and require a way to cash checks or set up direct dejpositder "access" their

wages. Households without a bank account not only end umgaybre for basic fi-
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nancial services, but they may also be more vulnerable sodotheft of their cash and
asset holdings and often have difficulty building creditdiies and achieving financial
security.

The purpose of this paper is two fold. First, we go beyond iprev theoretical
work on consumer banking by considering a model of bank degesvices with a
consumer population heterogeneous in income. This wolnalls to focus specifically
on what type of consumers are excluded from banking serilesook to identify how
mainstream banks charge for deposit accounts and the ceitdhey target. Second,
we look at what happens to the consumers that are left outeafidinstream banking
sector, and the costs they face when they are forced to tuAitéonative Financial
Services. Finally we consider the role of AFS in the finans&lvices market as well
as what happens when we allow banks to participate in the A&&eh We show that
the welfare impact of financial exclusion depends signitigaon the extent to which
consumers can participate in the economy without requittregservices of financial
institutions.

A recent study in the U.S. by the Federal Deposit Insuranagpdation (FDIC)
found that access to mainstream banking services such asitlapcounts, debit cards
and checking services is lacking for a significant portiothefpopulation, FDIC (2009).
The 2009 survey found that over one quarter of householdsatihe United States are
either unbanked?.7%, do not have a checking account) or underbanik&dq%, have
a checking account, but use Alternative Financial Senlikesheck cashing services).
Financial exclusion is also a problem in the United Kingdoimeve 5% of the pop-

ulation do not have access to a transaction account, FIT9}20Gnd an additional

1This is excluding households that did not respond. Inclgdivose who did not state the account
status would raise this number to 7%.
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20% are considered underbanked, Kempson and Whyley (2998yk of access was
especially stark amongst low-income households, wherbent.S.20% were cate-
gorised as unbanke87% of low-income households did not have a current account in
the UK, Devlin (2005)), with even higher levels of exclusimongst minority groups
(54% of black households and 43.3% of Hispanic househokl®itiner unbanked or
underbanked in the U.S.). It is interesting to note the sirtties between the exclusion
numbers in the U.S. and UK. Studies into access to finananakss in poorer countries
have found financial exclusion to be much more widespreagl Bgek et al. (2007) and
Beck et al. (2008)).

Part of the reason for the prevalence of unbanked houselti®ught to be a
lack of information on the services available to these hbokks, a problem that banks
attempt to alleviate though providing educational matenal conducting community
outreach. But it is acknowledged by the banks themselvdsthiealack of access is
partially driven by the fact that very low-income housetsadde not profitable customers
for the banks. The latter is the main focus of our paper. Weousenodel of banking
services to more formally consider the profitability of lamcome customers of banks,
hoping to better understand the economic causes of finasmaalsion.

We begin by more formally describing what banking servigasié

Banking Services

Most mainstream bank accounts provide a variety of serfaredepositors. The most

obvious benefit is the convenience of transaction serveasifed in the Baumol-Tobin

2This statistic might have decreased since the study by Kemasd Whyley (1998) and FSA (2000).
The Financial Inclusion Taskforce (FIT) has observed adsteecline in the percentage of households
without access to any transactional accounts, we wouldatxipis decline to be reflected in the percentage
of households considered on the margin of financial exatusio
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bank deposit model. Transaction services include intéelephone banking, ATM ac-
cess, direct debit and check cashing, automated paymeahtsiéine and in person debit
card transactions. Deposit accounts also provide sedarigccount holders by provid-
ing theft and fraud protection. In addition, customers wi#iposit accounts are usually
given preferential access to credit through overdraftisesy credit cards and personal
loans. Though we can take these perks for granted, theyajl gkignificant role in
our participation in the economy. Without a debit/credit@mt it is very difficult to
participate in the e-retail market, cash checks, acces$sloaally or internationally, as
well as rent accommodation or open mobile phone and utititpants.

Banks charge for these services directly through fees adiceictly through fore-
gone returns. Direct fees can be either in the form of petcidees associated with
holding a deposit account, or through charging fees foouarbank services, like over-
draft charges. Indirect fees are considered to be the difter between the consumer’s
so called outside option, the risk-free rate of return, dosdimterest paid on deposit ac-
counts. These indirect fees make up a significant portioevenues for deposit-taking
institutions, and are a prominent aspect of the Baumol{Tobodel of transactions.
From an accounting perspective, indirect fees are verycdlffto measure, making it
more difficult to quantify the contribution of the financi&or to GDP (See System of
National Accounts 1993, 2008).

The direct fees tend to be a greater expense for low-incomeéibhlance account
holders. Overdraft fees and fees associated with bouneaazksionly impact customers
who have a low account balance and face the risk of triggehi@se charges. This seems
to be less of an issue in the U.K., where most banks offer sasie banking services

that have minimal to no fees. In the U.S. however, most coroialenanks require a
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minimum balance and/or minimum periodic deposits in ordercbnsumers to avoid
fee payments, clearly a more difficult hurdle for low-incohmuseholds. In addition,
most banks have atiered fee system where the higher theclkadarcustomers accounts,
the lower the fees. These penalties are cited as one reagosowte households choose
not to open up a bank account with a mainstream bank, regonstead to Alternative
Financial Services, FDIC (2009). High fees can also be seamay for banks to avoid
less profitable customers. In times of financial distresemibank profits and returns
fall, banks tend to raise direct fees to replace lower regerftom indirect fees (see
Dash (2011) and Son and Tighe (2011)).

In the global recession spurred by the financial crisis of72b@nks were faced
with declining returns on customer deposits as well as grdatancial scrutiny and
regulation on their investment portfolio. The CEO of BankAwherica was quoted as
saying that with the onset of the recession and greateraggul"We have 42 million
retail customers, many of those don’t contribute or overedineir cost-to-serve.”, Son
and Tighe (2011). The company responded to this decreas®fitepility by raising
fees for services and looking to target more profitable austs by providing lower
prices for higher balances and more frequent deposits. BhAknerica was not alone
in looking to raise fees in response to a less profitable lmgn&nvironment. This was
a general trend in the U.S. retail banking sector (see Sorlayiee (2011) and Dash
(2011)). As we will demonstrate in our theoretical modeblelhigher direct fees are
in effect a regressive pricing mechanism and are usuallyghehifinancial burden to
low-income households. Therefore it is likely that in pegaf recession low-income
consumers are less likely to participate in mainstream ibgnk

Consumers that do not have a bank account turn to Alternkiivencial Services
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for their banking needs. These include check cashing ssyvigre-paid direct debit
cards, pawn brokerage, money orders and transfers as welimgforms of short term
credit provisions. These services do not require a fornadaat but usually charge high
fees. For example a recent product geared towards consuiitieosit bank accounts are
pre-paid debit cards, which allow consumers to put cash bit dards not associated
with a bank account. These types of cards have various fofrakarges, including
an application charge, transaction charges, an ATM withdrgharge, a contribution
charge as well as monthly fees. Considering the typically b@lance on these cards
for most consumers, these charges can add up to a high pegeenit the volume of
transactions for these customers, as well as a larger shtreiodisposable income.

In addition to being an issue of economic opportunity, finanexclusion is also a
public policy concern. For example, social security, unEyment benefits and other
benefits payments made by government institutions usuaithedn the form of checks.
To the extent that those receiving these benefits have to ighyfées to cash them at
AFS providers this is a transfer of public assets to thesadiaainstitutions. The U.K.
government has taken steps to mitigate this effect by atigior check cashing services
through the country’s postal service, FIT (2009). But thesitions are by no means
universally available and do not address the transactimicgeneeds of consumers.

The convenience of mainstream banks, the apparent neetddémkaaccount for eco-
nomic inclusion as well as the high fees associated withrAdtive Financial Services
are at odds with the widespread use of these services assib# aignificant growth in
the industry over the last decade. AFS providers have beemiggy steadily across the
U.S. and are growing at a fast pace in Europe. Pre-paid dafois @re available on both

sides of the atlantic and are provided by mainstream ingtits such as Walmart in the
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U.S. and Virgin in the U.K. In the U.S. $218 billion was load®stto prepaid debit cards
in 2007, representing a 100% increase in volume over foursy&®IC (2009).

We would like to better understand: why it is that these Al&give Financial Service
providers exist and are becoming more prevalent; why coessitihat have access to
mainstream banks still choose to use these seemingly e¥pesesvices; and whether
or not the prices charged for these services are determinadvell-functioning market
or are a sign of the existence of market frictions.

In the following section we develop a theoretical model @& tharket for banking
services. We look to use our model to better understand tpertance of financial
services for consumers and how banks choose the type ofilepsomers that they
target. In addition we consider the usage and pricing foerhkitive Financial Services
(AFS) by households left out of the mainstream banking sextd how this increases

the prices they pay for financial transactions.

3.2 The Model

There has been extensive work done on modeling the busifiessronercial banks.
Baumol (1952) and Tobin (1956) use an inventory style mamlekplain the economics
of bank deposits, and the tradeoff consumers face whenidgdidw much cash to hold
relative to keeping their money in less liquid assets. Oplagrers consider a bank’s role
as intermediary between lenders and borrowers, helpirfgmperthe role of choosing
and monitoring the right investments for the funds provibdgdiepositors (see Stiglitz
and Weiss (1981), Diamond (1984), Holmstrom and Tirole {3%nd Shleifer and
Vishny (2010)). Though all of these papers make importantrdmutions towards un-

derstanding outcomes in the financial sector none of thera &gdlicitly considered the
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role of income distribution in financial markets. The pumad our paper is to begin
thinking about how the distribution of income of consumeas gnpact bank decisions,
focusing specifically on income distribution and the supgfyleposits in the banking
sector. By introducing consumers heterogeneous in incomarn& able to focus on
the causes and extent of financial exclusion in bank depesiices. We consider how
banks price for deposit services and how they determiney/fieedf consumers that they
accept deposits from. We abstract away from the monitorhogplpm, taking the re-
turn banks earn on deposits as given, and focus on the cosfittesdeoff of the banks
and deposit customers. The general framework of our moadkbanmethod of telling
the story of the bank deposit market follows that of Shaked &uatton (1982), who
consider entry and the choice of quality in a monopolislycabmpetitive market, and
Atkinson (1995), who considers the exclusion of consumens the market of a pro-
ductive good. We have adjusted their assumptions aboutiowgrspreferences and firm
strategy to reflect more closely the market for financialises: We begin with a simple
model of consumers, Alternative Financial Service prossd@FS), and a mainstream

bank.

Consumers

There is a unit mass of consumers that only differ in theiobme,w. Income is dis-
tributed according to a cumulative distribution functiGi{w). The densityg(w), is
zero for values otv below the minimum wagey and above the maximum wagest+ h,
whereh can take any positive valuk, > 0. Consumers can choose to either keep their
earnings at a mainstream bank providing all the deposiics\described above, or to

turn to an AFS that offers a minimum set of services (such askchashing or pre-paid
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debit cards). More formally, banks provide consumers withdccess to their earnings
as well as an additional benefit @8tv, where@® > 0, to a customer earning. Banks
charge a feef g, for these deposit services. AFS only provide consumells agtess
to their earnings (this is analogousg = 0) and charge fe¢ 4.

We are inherently assuming that banks charge an indiredbye®ot providing a
deposit interest rate to customers, but we are not inclutliege type of fees in the
consumers’ problem. This is based on the observation that oansumers that use
AFS providers do not have access to a risk free raje> 0, as an outside option.
In addition, most banks offer a zero interest rate on checkittounts. Therefore we
believe that these fees are not a real consideration whesstigpbetween an AFS and
a transaction account with a bank.

In this section, the model assumes that consumers do notfhlheecess to their
cash without going through a financial service provider. €dthse AFS customers
would choose to keep their incoreeand not pay a fee. This is based on the observation
that in the modern economy most workers are paid throughkshecdirect deposits.
In addition, many consumer transactions, from online pasels to sending money to
family members, usually require bank/AFS services. Thererole for cash payments
within a developed economy, but we assume this to be suffigismall so that even the

poorest consumer would always prefer to pay the fee ratla@rsblely rely on cash

a— fa>Aa (3.1)

Where is the proportion of cash transactions in the economy. Theainequality

requires that < 1. The condition above depends on the fee charged by AFS. We wil

SRecall thata is the lowest level of income in our model
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consider the choice of 4 in our discussion belofy

The consumer’s binary choice is between:

up=(1+60)w—fg st 6>0 and upg =w — fa (3.2)

We can compare the two utility functions above to determirgeincome levelw*,

such that consumers earning an income belotwchoose to use an AFS over a main-
stream bank.

w* = % (3.3)

Consumers earning below* are considered excluded from mainstream banking
services. We are patrticularly interested in looking at hbevproportion of consumers

that are excludedi (w*), is determined within our model, as well as the costs to con-

sumers that are excluded from mainstream banking.

Figure 3.1: Cases of Financial Exclusion

4Note thatX is inherently included in our analysis of the consumersbpem. The bank and AFS
provide access to the non-cash portion of consumer incdine; A)w. As we will show below, this
means thaf\, at least in our model, does not impact the level of financialusion. But as we would
expect,\ does have an impact on overall consumer welfare. We will cbank to the significance of
to our results in the extension of our model below.
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Figure 3.1 demonstrates the three possible cases for theetrfar banking ser-
vices. The figure on the left represents the case when no emrss excluded from
mainstream banking. In this case the cutoff wage for bankoowsrs,w*, falls bel-
low the poorest consumer earniag The figure in the middle represents an interior
solution where a portion of consumers are excluded. In ting figure the mainstream
bank would not enter the market, leaving all consumers tortés using AFS for their
transaction needs.

In the next section we will consider the bank side of the madeletermine the

conditions that would lead to each of the cases demonstahimek.

Banks

We use a basic deposit model where mainstream banks facecibstslk, such that
only one bank enters, therefore we have a monopoly. Prelitetsture on the banking
sector have used various levels of competition ranging froomopoly (see the Monti-
Klein model described in Freixas and Rochet (2008)) to perdempetition. For the
purpose of this paper we don’t lose much generality by camsid the strategy of a
monopolist bank serving a consumer population with varfousis of outside options.
In fact the setup of our model is not too far away from the duppetup considered in
Gabszewicz and Thisse (1979) and the monopolistically etitiee model of Shaked
and Sutton (1982)

The bank takes in deposits and uses those deposits to invesijects earning an

assumed rate of returm, The bank faces a fixed cost per deposit account associated

SWe acknowledge that endogenous choice of entry and its gaesees on the results that follow is
an interesting extension to our model, but our initial firgdirsuggest that entry of additional qualities of
banking services do not significantly impact our results. Wilkleave a more detailed consideration of
the impact of entry for future work.
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with the administration and servicing of these accoupt, Substituting forfg from

equation (3.3), the profit function for the bank is:

T — ’I“DB — (CB — Qw™ — fA)NB —k (34)

a+h
where Dp = / wg(w)dw and Np=1-— G(w")

w*

Dg is the total amount of deposits taken in by the bank Ahglis the number of
bank accounts. For the sake of simplicity we are assumirtghkaank can earn inter-
est,r, instantaneously on the amount deposited by consumers. rA realistic setup
would have consumers drawing down on their deposits contisly over the period,
with the bank earning interest on an average deposit batafr%:E)B. This adjustment
would only add a% in front of the interest component of the bank’s marginalfipro
function in (3.5) below, but would not substantively chamge analysi&. A potential
extension of our model would be to consider the impact on tr&kl{as well as con-
sumers) if consumers drew down a fixed amount of their depeatth period. In such a
setup some low-income consumers would hit the "zero-boondheir deposits, while
higher income consumers would always be left with some peditalance in their ac-
counts. This would make low-income consumers even lesstatdi for banks, and
might lead them to charge penalty fees for consumers thehrde “"zero-bound" (we
observe these as overdraft fees in practice). In our arsalysibundle these potential
fees in the general fee charged by the bank and leave thisseatefor future work.

In the integrals aboveyw™* is the level of income where consumers are indifferent

between using the bank and an AFS provider, as defined in (B13he general equi-

81n effectr would becomé; throughout the rest of our analysis.
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librium models of bank deposits, such as Basu and Wang (2@6&)rate of return
available to banksr, is determined by a corporate market. For our purposes we tak
that return as given.

We assume no fixed costs in the Alternative Financial Ses\seetor, therefore we
treat AFS as a competitive fringe. Studies into the profiitgtof AFS providers have
found that their high fees tend to be offset with high marbowsts. Both studies found
that relatively low fixed costs of entry lead to high level @hepetition in the AFS
industry (see Flannery and Samolyk (2005) and Skiba andchoaa (2007)).

The bank takes the AFS feg,, as given and equal to the constant marginal cost of
providing AFS services;4’. The bank chooses its customers by choogipgwhich
in effect determines the cutoff level of income for bank oasérs,w*. Differentiating

(3.4) with respect tav* we have:

i o] = v = Gu e 4[58 v 9

The first and second terms on the right hand side are the |lastenest revenue and
fees from the marginal consumerat‘. The third term is the gain from higher fees
charged to all remaining bank customers. The final term ictst savings from not
providing services to the marginal consumer. We can seetheroost and benefit terms
that the interest available on the volume of depositspakes it more costly for banks to

raise their cutoff level of income. Therefore higher resiom bank assets makes it less

"Note that if we had assumed no fixed costs in mainstream bgskivices, in other words a compet-
itive banking marketfs would be less thang in order to satisfy the zero profit condition. In addition to
fees, banks earn revenues by investing consumer depokitsefbre the zero profit condition for banks
is a bit more complicated and is not unique since it depende®number of banks that choose to enter
the market. If banks only played the role of financial waredemithen the investment return portion of
the profit function would disappear and we would be in a mopécl Shaked and Sutton setting.
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likely that low-income consumers will be priced out of theinstream banking market.
Alternatively, the level of the bank’s technology, or maaji cost of deposit services,
cg, increases the cost associated with low-income depositmlsnakes exclusion more
likely.

From the equation above and the assumption that the derisotyr ancome distri-
bution is zero belowa, marginal profit is positive for any income belaw Therefore
we have that the bank will not charge a fee below the point e/tie® consumer earning
the lowest wage will choose to use banking sernficelsing equation (3.3) this gives us

a lower bound for the fee charged by the bank:

fB > 0a+ca (3.6)

Lowering the fee below this level will not add any new constsrand will cost the
monopolist revenues from existing customers. Raisingdébese this level would only
be profitable if the right side of equation (3.5) is positive the lowest income leved.

In addition, whether or not a bank prices itself out of the ketdepends 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 incetd lower its price to at
least attract the wealthiest consumer in the market. Etialpéhe differential at these
two points gives us conditions on our model parameters tbatdwallow for a bank to

operate in that market but only target a portion of the coresympulation:

(r+0a—-2 < cg—cy < (r+0)(a+h) (3.7)

g(a)

8In fact this is also true for cases wheg€éa) = 0, that is when the probability of earning the
subsistence level of income is zero then marginal profit stjye 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 fdraak earning- and
providing quality of serviceéd to enter a market where the wealthiest consumers earn
a + h. The left hand side condition is when such a bank would n@&rdatthe poorest
consumers in the market, in other words it is the requirenf@ntinancial exclusion.
Checking dimensions, all of the terms in the conditions &bane in terms of income,
we have monetary conditions as we would expect

Interestingly, the condition for exclusion on the left haside is a weaker condition
on the level ofa than the requirement for profitability of the poorest consur(r +
0)a + ca > cp'® Therefore, it is not necessarily the profitability of theopest
consumer that might cause them to be left out of the mainstiganking sector, but
rather the ability of the bank to price discriminate acrasssumers.

In practice it is very common for banks to price discriminateoss consumers of
different income levels. But the type of price discrimimative observe does not match
the progressive form that the above results would predigteRliscrimination usually
comes in two forms. The first form of price discrimination lsdugh indirect fees,
the theoretical foregone interest consumers could eafmeif invested their funds in
a risk free asset rather than depositing them in a bank. Bendto offer greater
returns on savings accounts with higher average balansssinding that all consumers
have the option to invest their funds in risk free assets, ihinherently a regressive
cost to consumers. The extent to which poorer consumers tbave access to risk

free returns mitigates this effect. It is possible that floisn of price discrimination

9$ is a monetary humber.
10This condition says that the poorest consumer is profitdliteeibank sets fees such that = a,
that is such that the poorest consumer’s participationtcainsis binding.
111§ the bank could price discriminate then it would set feeshsthat 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 ratereturn to the consumer as an
outside option. One can argue that higher income consurardsto have access to
higher rates of returns on their investments, requiringttduek to offer them a higher
return on their savings in order to attract their busineske $econd form of price
discrimination, which is much more common in mainstreamkbanin the U.S., is in
the direct fees charged by banks. These fees tend to be waivkigih-volume deposit
accounts and tend to target lower volume accddnteaking them a regressive price
discrimination. In both of these cases price discriminatiuld exacerbate financial
exclusion. We do not allow for price discrimination in oumiéng model.

The rate of return available to the bank,is an important factor in the inequality
in (3.7). A higherr makes deposit resources more profitable for the bank, asd les
likely that poor consumers will be excluded. To the extermit thxclusion from the
financial sector negatively impacts low-income househaddkigher return available
for banks could be seen as a positive social outcome. Thidtliesa bit misleading
since in our model we do not consider what drivesHigher returns for banks can
be due to greater risk and uncertainty in the bank’s investmpertfolio, which can be
a negative for the overall consumer population. This is detodf that became more
clear in the 2008 financial crisis and has spurred a debatet &be role of banks as
deposit-taking institutions. It is not clear to what extéainks should focus purely
on safeguarding consumer deposits versus on their ratgwhren investments. As
the above inequality makes clear, there is a tradeoff fokbhetween making deposit
services cheaper for their customers by offsetting higk fe¢h high returns, and the

extent that banks expose customer assets to financial risks ré&sult would be an

12In the sense that they tend to charge higher fees for accthatthave lower average balances and
where customers do not regularly deposit funds into thewttco
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argument against the notion of limiting a bank to only seg\as a money warehouse. If
banks were not allowed to earn a return on customer dephbsigsiould either respond
by lowering the quality of deposit service®, or more likely by raising fees, and in
effect increasing financial exclusion.

Another possible interpretation efin the condition for exclusion above is in the
context of economic recession. Zero or negative econoriwtiirtend to coincide with
periods of low returns on investments for financial insttns. To the extent that a low
rate of return on the volume of deposits forces banks to asadheir direct fees on
deposit customers, as demonstrated in our results aboveawargue that financial
exclusion is likely to increase in periods of slow to negat:zonomic growtt.

From the two conditions above we can see that as long as ther®ugh income in
a community the bank will choose to enter the market. In &mdiif there is significant
difference between the technology of the two types of firglrsgrvice providers, that
is if cg — c4 is sufficiently large, relative to the income of the pooreshsumer,
then the left hand condition in (3.7) holds and we have arrioteolution where the
bank targets a portion of the consumer population. Thes@rpnary results seem
to match what we would expect. Banks that are targeting higilemme consumers
are more likely to provide better services in exchange fghér absolute fees, while
financial companies targeting poorer neighborhoods aree riilcely to provide very
basic services and charge lower fees. In the rest of thigoseee consider the pricing
decision of a monopolist bank when facing a distributionamigsumers that would result

in a portion of the population being unbanked. We will alsmpare the fees paid by the

3In this instance, when considering the impact of a recessicexclusion we are ignoring any impact
on the distribution of income. Clearly a recession mighthadistributive effect or lead to a decrease in
the standard of living, but here we are focusing only on thatien between periods of slow economic
growth and the rate of return available to banks. We will @daisthe distributive impact on exclusion
below.
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"banked" and "unbanked" within this framework in order toedmine if the unbanked

end up paying a higher percentage of their transaction velasrfinancial fees.

The Distribution of Income

In the context of our banking modelandh are a measure of standard of living and are
defined relative to the technology of the financial serviavters,c, andcg. On its
own h is not a sufficient summary statistic in our setting and ordguely represents
changes in dispersion. The impact/fon the dispersion of income will depend on
the functional form of the distribution functio&'(w) as well as the minimum level
of incomea. We will consider the impact of changes in these relativeupeters, as
well as changes in the income distribution of the overallyation, when we introduce
specific distribution functions below. Throughout our s&, we are interested in how
the relationship between the distributive and standarwvioig parameters from the con-
sumer side and the technology parameters from the bankiegrsieract to determine

exclusion, as well as consumer welfare, within our model.

From (3.5) we have that if(a) = 0 then g’;ﬁ = 0 > 0 ata. Therefore, when
the density at: is small enough our condition holds and a portion of the paipath will
be excluded from banking services. If the overall standdid/img, a, is sufficiently
high, then the left hand side of the above inequality doeshotit and everyone in the
distribution uses mainstream banking. The right hand d¢addoes not hold when
the income of the richest consumer in the market is low nedatd the difference in
technology of the two types of firms. If this condition doed hold then the bank
would not target any consumers and the entire populatiordvioave to resort to a

lower @ (which in this case means an AFS, so they would be considergaehked").
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This is not such an unrealistic possibility. There are neaghoods in very poor urban
and rural areas where branches of mainstream banks do sotExese neighborhoods,
depending on their income level, might be serviced by loeallkds that provide some
level of deposit services, or they might rely fully on AFS yiders.

Allthat is left to check is whether or not the second orderdtbon for a maximum is
satisfied. Similarly to Atkinson (1995), the second orderdition for a local maximum

is satisfied when the following condition holds:
1-G)d T
Tg +5+22>0 (3.8)

A non-decreasing hazard ratﬁ{%)) is sufficient but not necessary to assure that
the condition in (3.8) holdé. We can show that the second order condition for a local
maximum is satisfied for the specific income distributionasidered below. The
global condition on the second derivative that will assuws@uwnique solution requires

that:

g(w*) (r+20) > g'(w*)[eg —ca— (r+ 0)w”] (3.9)

We can show that the condition for a global maximum in (3.9d&dor the two
income distributions we consider below, therefore in bdtthese cases our solution for
the profit maximising level ofv* is uniqué®.

If the conditions for an interior solution are satisfied thieere is a profit maximizing

level of w* such that:

Ysincey +2 > 1.
15See Appendix.
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r4+0= O[1—-G(w")] +4 cB=ca (3.10)

w* g(w*) w

Whether or not the cutoff wage for financial exclusion is éasing with the rate
of return available to the bank, depends on how the cumulative distribution function
changes withw™*. If the first term on the right hand side of (3.10) is non-imgiag
with w*, then we must have that an increase in the rate of returnadaito the bank
leads to lower cutoff level of income. Our assumption of a-deoreasing hazard rate
is again sufficient but not necessary for this condition tidhds we argued above,
this condition holds for the specific income distributiohattwe consider below. We
also have that the cutoff level of exclusiomw*, is increasing with the difference in
technology between mainstream banks and Alternative Eiab8ervice providers.

From equation (3.10) we can see that the proportion of comssithat get priced
out of mainstream banking servic&s(w™*), depends on the distribution of income in
a given market. We can illustrate possible outcomes by denisig specific income
distributions. For example, suppose that consumers amébdited uniformly froma to
a + h, which gives us a density functigf(w) = 1/h. Under this distribution the

marginal profit of the mainstream bank is given by:

0
h {;TB] = —rw* — (w* 4+ ca) + 0(a+ h —w*) +cp
w*

Comparing the loss from raising the cutoff level of incomiee(first two terms)
and the benefits (the last two terms) determines the choiag*dor the bank facing a

uniform distribution of depositors. This is illustratedthme figure below:
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Figure 3.2: Costs and Benefits of Deposits

Evaluating the differential above ai* = a and(a + h) we can derive the condi-

tions for exclusion with a uniform distribution of income:

(r+60)a—60h < cg—ca < (r+6)(a+h) (3.11)

As before the right condition is for a bank to enter this mgraed the left is the con-
dition for exclusion. The likelihood of a mainstream bankegimg a market and there
being consumers that are excluded increases with theeliiferbetween the richest and
poorest consumers, We can see that from the left side of the inequality abovechvh
is decreasing witth, and the right side, which is increasing with As we argued
above, an increase in reduces the possibility of exclusion and gives a bank greate
incentive to enter a market.

The effect off, the quality of banking, on the possibility of exclusion iktde less

clear. If the difference between the wealthiest and po@@stumersh, is greater than
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the standard of living for the poorest consumerthen an increase il increases the
possibility of exclusion. This result suggests that in dapans with a high level of
income dispersion and a low standard of living for the poarinerease in the quality
of banking would lead to greater exclusion.

Thenw™* and the level of exclusiorG (w™*), under a uniform distribution is:

wpy = HEEER= = G(wp) = g [0+ 5% —a ()] (312)

The level of financial exclusion is decreasing with the lowwesome in the market,
a. As we discussed abovk,on its own is not a sufficient summary statistic. Increasing
h increases the difference in income between the poorest aatfhwest consumers, but
it would also lead to a higher average income when using ammiflistribution. To
avoid this ambiguity in distributive effects we considee timpact of greater income
dispersion by considering a mean preserving spread in tiieromdistribution. A si-
multaneous and equal fall and risedranda + h respectively’.

A mean preserving spread of the distribution is demongtratdigure 3.3 below,

wherew is mean incom¥.

8Note that since we are loweringby e, in order to increase + h by e we must increasa by 2e.
In a uniform distributions = w
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g(w)

€ a 11—; (a+h) (a+h)+e

Figure 3.3: Uniform Distribution of Income

We can compare the proportion of consumers excluded fronmihi@stream fi-
nancial sector by comparing the cumulative distributionction, G(w), evaluated at
the initial w* with the extent of exclusion when our distribution is moreesu out.
SinceG(w) represents the proportion of consumers that fall below &qodar level
of income, an increase &' (w™*) corresponds to a higher proportion of consumers ex-
cluded. The neww** and proportion of exclusiorG:(w**), after a mean preserving

spread becomes:

#x __ 0(ath)tetcg—ca oy 1 CB=CA _ (q — r+6
Wy = 420 = G(wy) = 55 [9 + Gze —(a—¢) (h+2e)}

(3.13)

Comparing (3.12) with (3.13) we find that increasing the agref our distribution

leads to a greater proportion of consumer excluded if tHeviahg condition holds:
rw+0w-+cy > ¢y (3.14)
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The left-hand side of the above inequality is the revenukadtink from the average
consumer ifw* = w. This condition says that if the average person in the ecgnom
would be profitable for the bank then an increase in inequalduld lead to greater
exclusion. Based on the exclusion data discussed aboveguld expect that the above
condition tends to hold for the general population in the.lus U.K!. The above
condition might not hold in poorer regions within those ctri@s where the average
level of income is very low. In such areas an increase in iaktyucould lead to lower
exclusion, but mainly in the upper tail of the income diattibn.

Comparing the condition on exclusion from (3.7) with our dion for increasing
exclusion in (3.14), it is clear that both conditions canchfur a range of values of
cg — ca. As long asa is low enough relative to the cost differential between theko

and the AFS, exclusion can exist, and increase when incoowies more spread out.

Alternatively we could consider our results under a Paréstridution, where in-
come is greater than or equal to our lower boan(his is equivalent tdv = oo). The

cumulative distribution and density function are given by:

G(w) =1 — (2)* glw) =< (2)* st a>1

w

Under this distributioy(a) = %, wherec is a shape parameter of the distribution.

Therefore condition (3.7) becontés

(r+60)a—% < cg—ca (3.15)

8This is based on the observation that total exclusion framsaction accounts for the entire U.K. and
U.S. population tends to be below 10% and concentrated yniaitihe poorer segment of the population,
FDIC (2009) and Devlin (2005).

191n this case we do not have an upper condition since our inatistébution does not have a finite
upper limit.
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As a decreases income becomes less concentrated in the lowenf plae distri-
bution, and it becomes more likely that consumers will bdwded from mainstream
financial services. Alternatively, as the standard of biviar the lowest income house-
holds,a, increases, the condition for exclusion is less likely ttdho

w’ and the level of exclusiorG (w3 ), under a Pareto distribution are given by:

wp = ch‘) = G(wp)=1- <M> (3.16)

- 1 cg—ca
'r—{—@(l—a

Where again we have that the percentage of the populatidoded; G'(w?}), is
decreasing with the rate of return, and the income of the poorest consumer (our
standard of living parametery. We also have that both the cutoff level of exclusion
and the proportion of those excluded are decreasing withThe significance otx
as a measure of inequality is not clear. Pareto himselfnedeto o as a measure of
inequality. But if we measure inequality using the Gini dméént, an increase iax
leads to a decrease in inequality, Chipman (1&74An increase in represents an
increase in the density at the lower tail of the distributiout it also represents a fall in
the mean inconté. In order to interpret the impact of changes in the Paretiilligion
on exclusion in our model we need to consider both the stadnofdiving parameter
and the shape of the curve,

In the case of the U.Sq has decreased over the last 30 years, leading to an increase
in overall mean income. But as Atkinson et al. (2011) argbés tise in mean real
income has been driven mainly by an increase in the righdtaile income distribution,

while the standard of living of the lowest income househaeddias remained mostly

20Under a Pareto distribution the Gini coefficient is given 6= 3 1

a—1"

2IMean income under a Pareto distribution is equahn(:ﬁ) :
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unchange®?. This would suggest the opposite of how Pareto interpsetsneaning
that a lowera can be associated with greater inequality (In fact, Atkinebal. (2011)
demonstrate that when using top-income data to measureahgg the inverse otx
is a measure of inequality). On the other hand, their studyalfincome in the U.K.
found that althouglax has been decreasing, the standard of living for the lowesirme
householdsg, has increased

Based on these results our model would predict that in the &k&8usion from
mainstream banking must have increased over the last 38.yEaom (3.16) we can
see that, holding everything else constant, decreasiwithout an increase in would
lead to greater exclusion. In the case of the U.K. the predicif the model would be
ambiguous. As we argued above, a decreagewould lead to greater exclusion, while
an increase ire would cause exclusion to decrease. Interestingly, the Beéms to
have experienced a decrease in financial exclusion oveath@écade. According to
the Financial Inclusion Taskforce the proportion of theamied in the U.K. decreased
steadily from 2000 to 2008, FIT (2009). This trend might segfghat in the U.K. the
impact of a rise ira has outweighed a fall in?.

Before we go on we would like to briefly discuss how our resal®ve would
change under a unimodal distribution of income, which might more realistic repre-
sentation of the types of income distributions we obseryaattice. Examples of uni-

modal distributions with positive support include the Gaalistribution, Log-Normal

22ptkinson et al. (2011) show that although over the previobiy&ars real income had grown at an
average annual rate @#f2%, the majority of that growth had been due to the growth in mewf the top
1% of the population.

23Their study found this to be true for most English speakingntoes, as well as to a smaller extent
some Nordic countries.

24Note that these results might also be due to a variety of détwtors, such as changes in the rate
of return available to banks, as well as efforts by the U.K. government to increase adoelanking.
In addition, we currently do not have historical data on egidn 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.sAong as these distributions
satisfy our non-decreasing hazard rate assumption (ancbadition for a global maxi-
mum in equation (3.9)) then our general results in (3.7) &nt) would still hold, there
would be a unique profit maximizing value af*2°. Where our analysis above might
change with a unimodal distribution would be when we conside impact of a mean
preserving spread of the distribution. Let us take the sytrii&riangular distribution
as an exampfé.

A mean preserving spread under a Uniform distribution urigodusly leads to a
fall in the density at the initial choice ab*. As we have shown in our analysis above,
whether or not such a spread leads to greater exclusion demenwhat happens to
the inverse of the cumulative distribution at the initiet, that is what happens tb —
G(w*). We argued that if the condition in (3.14) is satisfied themrtirean preserving
spread would lead to greater exclusion. The main differdreteveen the impact of a
mean preserving spread under a symmetric Triangular loligiton, as opposed to the
Uniform distribution, is that under the former there is aguiy as to what happens to
the density at the initial cutoff level of incomg(w*). Depending on the initial cutoff
level of income, a mean preserving spread of the Trianguigénloution could lead to the
density either increasing or decreasing. The ambiguitgndigg the impact of such a
spread ol — G (w*) would be similar to the ambiguity under the Uniform disttilow.
Therefore the impact of a mean preserving spread under agdiar distribution would
depend on the initial level ofv*, which would determine which one of these effects

would dominate.

2Note that under most unimodal distributions the probabditthe lowest level of incomeg(a), is
either zero or approaching zero, so the left-hand conditid3.7) would always be satisfied and some
consumers would be excluded.

26\We assume that the condition for a global maximum is satigfiedir analysis that follows.
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This is more easily demonstrated by looking at equation0)3.JAs we can see
from the first term on the right hand side of the equation, aebse in the density,
g(w™*), combined with an increase ih — G(w™*), would requirew* to increase in
order to maintain the equality (this is what happens undeeampreserving spread of
the Uniform distribution when the condition in (3.14) isiséed). Under a mean pre-
serving spread of a Triangular distribution there is greatebiguity regarding changes
in g(w*) andl — G(w™*). Whether or not under such a distribution a mean preserving

spread leads to greater exclusion depends on which of tffesésedominates.

Financial Cost of Exclusion

Finally we would like to consider the costs of financial exttin. Before we go into
our analysis, there are two clarifications as to the purpbtesection. Firstly, in our
model consumers choose their method of banking optimadiyir@n a utility perspec-
tive it is clear that excluded consumers would not prefersamainstream bank. This
result is driven partially from the fact that other than impm a monopolist bank, we
did not allow for any frictions. Our results would differ ibething other than a bank’s
choice of fees led to the exclusion of the lower income classifbanking services.
These frictions can include information asymmetries, uwage income flows coupled
with risk aversion, or lack of spatial access, among othé&snsidering the welfare
implications of these types of frictions is beyond the scopeur theoretical model.
Alternatively, we can look at how the cost of transactiornve®s as a percentage of
income compares between the banked and unbanked, givingearssa of the costs of
being excluded from mainstream banking. This is the approacwill take here.

The second point of clarification is related to this approddte direct fees charged
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by most deposit-taking institutions tend to be fixed feedyysdefinition are regressive.
That means that irrespective of the type of financial serpic&ider households use
(bank or AFS), low-income consumers pay a higher percerdbtieir transaction bal-
ances as fees than high-income consumers. We will discisss#ue in more depth
below. In this section we look at the relative costs of the tyyges of service providers
in order to determine the factors that can help mitigate oeatuate the costs of being
unbanked.

Let us consider our results when using the Pareto distabutiVe have from equa-

tions (3.3) and (3.16) that the fee charged by the bank isidiye

1
cgtca (g—;)

B=0w"+ca = fpp= -
1—{-5—

Q =

When using a Pareto distribution, consumers with incomatgrehanw* pay fp g
for banking services, while consumer with income less témpayc4. In determining
the relative costs to the two types of consumers (bankedisensbanked) we consider
the outcome for a consumérbelow the cutoff level of incomew™ — 4, relative to a
consumer delta abovey* + 4. We would like to determine under what condition the

. P . .. c f :
unbanked pay a higher percentage of their income for finbseraices, >4~ > wffé.

Comparing these two ratios we have the following condition:

o lr+ 2ot (54 ast) fenzea] 5 lenzeal (3.17)

o ca ca

If the condition in (3.17) holds, then the unbanked pay a éigiercentage of their
income for transaction services. Itis clear that for incamlees in the neighborhood of

w* (6 — 0) this condition does not hold. This is because the fee claogehe bank
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is greater than the fee charged by AFS by construction. Thé& peovides a higher
quality service than AFS and therefore can charge a highee.pAlternatively, for a
high enough difference in income (high&rthe condition above holds. This is in line
with what we would expect. As we have stated above, the fixetsauf of banking is
inherently regressive, and therefore it is not surprisiteg lower income consumers pay
a higher percentage of their income for these fees.

More interestingly, a higher rate of return available to liamk, >, would make it
more likely that those who are left out of the banking secteneorse off. Coupled with
the result from above, where an increase imakes exclusion less likely, this suggests
that although the probability of being excluded goes dowth e rate of return earned
by the bank, the cost of being excluded increases. On the loginel, from the equations
in (3.16) and the condition in (3.17), we have that both thabpbility of exclusion as
well as the cost of being excluded are decreasing with Paretefficient,a?’.

One factor that we have not considered so far is the low lelvehsh transactions
in the modern economy. It is important to determine whetmdramked consumers pay
higher fees because of being excluded from mainstream hgn&r because they do
not have a good outside option. There is evidence to sudugastite lack of an outside
option is a major factor in the high cost of banking serviae®tv-income households.
Research into the fees charged by major banks has found @h&tdonsumers with
low deposit balances pay comparable fees to those chargédr8yCRL (2011). In
addition, there are many cases where mainstream banks ditketly or indirectly
participate in the AFS market, Epstein and Grow (2007).

In the next section we consider what happens to our resukswie allow the bank

to participate in the AFS market, as well as how our resuledd on the consumers’

2"Note that the condition in (3.17) does not depend on the ataaf living parametes.
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outside optionA.

3.3 Alternative Financial Services

In the previous section we presented a very specific modebmipetition, a monopo-
list facing a competitive fringe. Now we consider some M#ias in the structure of
our model to get a better sense of the policy implicationswfresults. 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 maamstbanking services
and is not able to participate in the AFS market. But this domshave to be the case.
Financial services involve some basic operations univéosaanks and AFS. In most
cases banks provide the same types of financial servicesitaléposit clients as AFS
provide to their customers. It seems reasonable to expaidif #hanks face competition
from AFS providers, they would consider the option of emgrihat market. In fact
this observation seems to be true in practice. Mainstreamksbhave been shown to
participate in the AFS market both directly, by providing 2\Eype services to clients
with and without deposit accounts, and indirectly, by furgdor owning AFS providers,
Epstein and Grow (2007). We extend our model above to all@bdmk to enter the
AFS market. We maintain our assumption of a monopolist backf) a competitive
fringe.

The bank’s role in the AFS market will depend on the margimeitdaced by the
bank for transaction servicesy. If ¢ > c4 then the bank would not be able to

compete in the AFS market and therefore would not enter. Aetawarginal cost of
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providing transaction services for a mainstream bank seemasonable assumption,
therefore we consider the alternative case, and for siftypbtoosec; = 028, Sim-
ilarly to our model above we assume that the fixed cost of ergfehe AFS market is
zero, but this is not essential to our results. Since we Haatethe bank’s marginal cost
of transaction is lower than that of the AFS providers, thekbaill choose a pricefr,
less thare 4 and drive the rest of the AFS providers out of the market. Wesicter the
choice of fees, and in turw™ by the bank in this setting. The bank’s profit function

when providing both deposit and transaction services isrgby:

7T,B = ’I“DB — (CB — fB)NB 4+ fTTB —k (318)
a+h
where Dp = / wg(w)dw and Np=1-G(w*) and T = G(w")

We now have thatv* = @. Dpg and Ng are as we defined them previously,
andTg are the banks transaction customers. These customer daveudeposit ac-
counts, so their funds are not available to the bank to inndasie first termDg. From
w* we have that the bank is competing with itself between dejposi transaction ser-
vices. Changes iff; impactw™ in an equal but opposite direction with changed in
This property allows us to make the following propositiogaeling the choice of fees

by the bank.

Proposition 3.1: If the bank chooses to enter the AFS market, it willfiixequal

28The actual value of the marginal cost of transactions fobtirek is not as important as the assumption
that the bank has a cost advantage to provide AFS serviceA&&providers. In fact the value efr
does not impact the choice ¢fs, and ultimately the level ofv*, as we will show below. Where actual
value ofcr is relevant is in the profitability for the bank of enteringtAFS market. Given the studies
that argue that banks find this sector profitable, we are cdaifte making this assumption.
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to c4 (or more precisely a very small amount belew) and choosefg as determined
by the value otv* that maximizes the profit function {8.18) In other words, we only
need to consider the bank’s choice of the "excess price"dppsdit accounts relative to

a fixed level of transaction fees.

Proof: It is clear that the bank must choose a fee for transactioncesr less than
ca, otherwise it would not be able to attract any AFS customémsaddition, given
our assumption on the outside option for consumers fromae (where we have

substituted in forf 4):

a—cp > Aa

The bank has a captive AFS market for all choicesfef < c4. Finally, given
that the absolute value of the changesuh are equal for changes ifir and fg, it is
optimal for the bank to raisgr to be the highest possible value (just below), and
then choose the value af* (by choosingfs) that maximizes (3.18). Any lower value
of fr would lead to lower profits from fees for the bank, withoutrgesing profits from

deposit holdings.

Substituting in forfr = ¢4 in (3.18) and solving for the value af* that maximizes

the monopolist’s profits under a uniform income distribative have:

's« __ O(at+h)+cp
Wy = ~ 7320

Comparing this choice ab* with the cutoff level of income when the bank did not

participate in the AFS market, from equation (3.12), it imgthtforward to show that
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the cutoff level of income has increased:

* __  ca
A/l'vU_'r‘ 20

If the bank chooses to enter the AFS market, the cost to thk balosing non-
banked customers decreases, leading it to price a highpogian of consumers out of
mainstream banking. From the differenceuri above we can see that this impact is de-
creasing with the rate of return available to the bank, wisdhe cost of losing deposit
customers, but increasing with the relative cost advarwéages bank in providing AFS
services|cal.

What remains to be checked is whether or not the bank wouldsghto enter the
AFS market to begin with. By our inherent assumption of proféaximization, the
bank would only choose to provide AFS sevices if the resgltavel of profits,z’; is
greater than the level of profits in our original moegt. Under a uniform distribution

of income the difference in the two profit levels is given by:

(wy—mp)h = —(r+26) (“’% — “’Tv) +Aw} [es + 0(a + h)]+ca(w),—a)

(3.19)
Which leads to the following condition for entry of the bamita the AFS market:
(r+60)a—6h<cp—%

This is a weaker condition on the standard of livingthan our condition for finan-

cial exclusionin (3.11) above. If a bank does not find lowsime consumers profitable
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in its higher quality deposit-taking business, it woulcheatenter the AFS market and
serve those excluded customers as a provider of lower gyaiaitsaction services. And
as we have shown above, when a bank chooses to enter the Ak& tiae cutoff level
of income for customers choosing to open a deposit accourgases.

From a policy perspective this would suggest that allowiagKs to enter the AFS
market might lead to greater exclusion from mainstream ingnkLarge financial in-
stitutions have a cost advantage over small pawnbrokerAyi: At least in the case
of our model, a bank with such a cost advantage is able to frofit non-banked cus-
tomers. This might lead the bank to increase its fees for slegervices, increasing
the proportion of the unbanked without reducing the feegrimisaction services. The
policy response to this result is not very clear. Regulabagks to keep them out of
transaction services might not be feasible. An alterndatvacreased regulation would
be to focus on the outside options available to consumersanfdial services.

Now we consider the role of consumers’ outside option in esults.

Role of Outside Option

In the introduction to our original model we presented thecapt "proportion of cash
transactions in the economyX, This parameter represents to what extent consumers
can rely solely on cash without ever having to resort to a lankFS. From the per-
spective of access to income, this would be the proportigeeople (including public
and private employees) who are paid their wages and other ébrearning in cash,
rather than through check or direct deposit. While from aspective of using their
earnings\ represents the extent to which consumers can purchase goddservices

in cash, rather than through online and in store debit/tsslvices.
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Here we look to identify the role of this outside option in tlesults we have pre-
sented above. To this pointhas only played an indirect role in our results because we
have assumed that the poorest consumer would always choose tAFS rather than
rely on cash alonela < 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 conssinoaty
outside option is to rely on the existence of a cash econorig @xtension will allow
us to consider both the impact of a less cash dependent egaarahthe existence of an
AFS market in our model. Using, to represent the utility of a consumer that does not

use financial services we can now represent the consumeégthoice as between:

up=(1+0)w — fp and Uy = Aw (3.20)

As before we compare the two utility functions above to datee the level of

income,w*, below which consumers depends solely on a cash economy.

wh = 18 (3.21)

Therefore consumers earning belayj are excluded from mainstream banking ser-
vices. Using a uniform distribution of income, we subsgtthe above cutoff into the
bank’s profit function from (3.4) and maximize with respeetu;. Solving for the

bank’s choice for the cutoff level of income when AFS are mobgation for consumers

we have:
« _ (1=2+6)(ath)+c _ (1=A+6)(ath)+c
wo - 7.+2(1_)\+0) = fU,B - T = (322)

1—xto T2
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As we would expecf g is a decreasing function X, as consumers’ outside option
improves, the bank is forced to lower fees to keep its custembBifferentiatingwy
with respect to\ we have that if the following condition holds the level of kision is

decreasing with the proportion of cash transactions,

cg < 5 (a+h)

If the level of income in a market is high enough relative te tachnology of the
bank, then as consumers’ outside option increases the bamlkl \whoose to lower fees
aggressively, resulting in less exclusion. The intuitiehind this result is based on the
rate of return available to the bank on customer depositsvébkave noted above, the
bank earns revenues from charging customers direct feegyedrning a return on
customer deposits. Ak increases the bank must lower its fees, resulting in loweicti
revenues from customer accounts. If the level of income iopufation is high enough,
the lower direct fees puts greater emphasis on the retureposits as a factor in bank
profits. Therefore as long as the condition above is satisftedn the percentage of the
cash economy increases the bank would be willing to sactlied¢ess profitable fees to
attract more deposit customers.

The implication of this result is that an increase in constgmautside option might
not reduce financial exclusion if the bank is faced with a loeaeme consumer popu-
lation. In such a case as the fees the bank charges decreadmrik would not find
returns on deposits high enough relative to the cost of adtening accounts, therefore
the bank would shrink its target market.

In order to see the impact of AFS on exclusion we can compgjrevith the cutoff

level of income from our initial model. We can see by examorathat (3.22) is greater

150



than thew;; we calculated in our initial model, equation (3.12), redesd of the value
of A. This would suggest that despite their high fees, AFS do imeswvay improve the
outcome for the consumer population by improving their mig®ption. The presence
of AFS in the market forces the bank to lower its fees, lowgthre costs of banking as
well as financial exclusion.

Although it seems thak does not impact the level of exclusion, it does have very
important welfare implications. We can see by looking at ukibty level of the two
types of consumers in (3.20) the welfare of consumers lé¢fobthe financial services
sector depends ok. If we have al00% cash economy the only difference between the
banked and unbanked is the quality of service provided byp#mking institutionf.

This is a very important point. As we discussed above, thé tbosonsumers of
being left out of the mainstream banking sector involveslatack of access to the
non-cash portion of the economy, as well as the inabilityeoddit from the security
and convenience provided by deposit-taking institutidithough both factors are very
important issues facing households, they are very diffdrem an overall welfare per-
spective. Security and convenience of consumer assetsmaitargo having a good
security system or generous insurance on your home, thelgecaaen as goods bought
in the market at a price. But access to your earnings shoutwbsidered more as a
right. To the extent that some consumers are priced out lkdi¢akss to their earnings is
a much more fundamental problem. A problem that should éstgoublic economists
as well as policy makers, since it can impact redistributi@asures that are rarely paid

out in cash.
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A Captive Audience

As a final extension, we consider the possibility of therestxg a captive audience
for AFS providers. By captive audience we mean the possititiat a portion of the
consumer population does not have the bank as an option ésr mat know the bank
is an option). These could be illegal immigrants, finangiatheducated consumers, or
those who live in neighborhoods without banks, so are dhatianstrained.

The impact of such a group within our model depends signifigaom our choice
of income distribution, as well as who the captive audieneg with respect to their
level of income. To illustrate our point, consider a unifodmatribution of income with
density functiorg(w) = 1/h. If we assume that the captive audience is spread evenly
across the income distribution, this is equivalent to a €& in our density function,
g(w) = 1/h—e. As we have shown in our analysis above, in a uniform distidlou -
does not impact the choice af* by the bank, and therefore does not impact exclusion.
Although a reduction in density would not impact the incoeeel of inclusion, it would
increase the percentage of consumers that resort to AF&Iprey

Alternatively, if we assume that the captive audience ieatrated at the bottom
of the income distribution, this is equivalent to cuttindg afrectangle on the left hand
side of the uniform cumulative distribution. In this case taptive audience would only
impact our results if it extended beyond the bank’s choicatfmeaning that the bank
is not able to access as many customers as it would like. €ki®is to be a reasonable
possibility in practice. According to the 2009 FDIC repontfmancial exclusion, some
mainstream banks actively seek out unbanked consumergthcommunity programs
designed to improve understanding of the availability aeddfits of deposit accounts.

This would suggest that a portion of the exclusion data theasite in our introduction
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to this paper might be attributed to the lack of good infoliorabr understanding, rather

than the kind of cost benefit analysis we have described immael.

3.4 Conclusion

In this paper we have looked to more formally analyze the eswad exclusion from
mainstream banking. We have used a stylized model of barsiingces to demonstrate
how under certain circumstances it might be optimal for thekdto exclude the lower
income portion of the population. In this setup, the exiseeof AFS in the market
provides consumers with a better outside option relativeelging solely on cash for
their day to day existence. In that sense the AFS market @gyssitive role in our
model, and forces the monopolist bank to price more conipelijt

This result depends to some extent on our assumption of gpezempetition in
the AFS market, as well as our inherent assumption of penfié@tmation and access
for all consumers. Uninformed or segregated consumers roajave access to the
mainstream banking sector, even if they would prefer to ladvank account rather than
rely on AFS. To the extent that these frictions exist, constammight be susceptible
to predatory pricing. Skiba and Tobacman (2007) and othave lshown that AFS
is not a highly profitable business, therefore marginal posing might not be very
farfetched. On the other hand, the volume of transactiotisaAFS market is growing
very quickly, an indication that there are positive profit$his sector. More work needs
to be done to understand the role of AFS and the consequenrcesrfsumers that are
forced to rely on AFS for their financial needs.

We have also shown that the rate of return available to thke,acan play a positive

role in reducing exclusion from mainstream banking. Theuhesuggests that allowing
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banks to invest customer deposits has a positive impact @mahsumer population
by reducing the direct fees they have to pay for banking sesvi To the extent that
consumers do not have access to a risk free rate of returihdardssets, these direct
fees make up a big chunk of the costs of banking. By allowiegadnk to reduce direct
fees, a higher rate of return on deposits reduces exclusionifanking services, as well
as increasing consumer surplus. But the positive impaet @épends on what drives
the increase in returns for the bank. If an increase is associated with economic
growth and better investment opportunities, then it carele@ sis a win win outcome for
consumers and the overall economy. On the other hand, gasess in- are driven by
higher risk in the bank’s investment portfolio, the postimpact on consumers can be
short lived; a phenomenon that we observed directly in tif@82idhancial crisis. Future
work on this topic should consider the tradeoff a bank fadesmit chooses, and how
its choice of risk in its investment portfolio depends on¢basumer population and the
economic environment.

We believe that our results in this paper are a good demdaiastraf how introduc-
ing a heterogeneous consumer population adds greater teptbnomic analysis. As
far as we know, models of banking services have mainly ighdine role of income
distribution in considering the strategic decisions offficial institutions. As we have
shown above, how income is distributed can significantlyaotgirm strategy. In addi-
tion, changes in the income distribution can have imporitaptications for outcomes
for individual consumers. As we show in this paper, undetaiercircumstances, an
increase in the dispersion of income can lead to the bankcitahigher fees, and ex-
cluding a greater portion of consumers. Over the last sedemdes we have observed

a trend towards greater income dispersion, our resultsdvguggest a greater need for
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understanding the impact of this phenomenon on the worlohgse modern economy,

and the financial sector.

3.A Mathematical Appendix

Proof for local maximum

In case of a uniform distribution we have thgtw) = 1/h andl — G(w) = a*’,‘l_'“’.

Therefore we have that:

1-G = a+h—w

Which is clearly an increasing function @b. Therefore we have a non-decreasing

hazard rate, and the condition for a local maximum is satisfie

In the case of a Pareto distribution we do not have a non-dsicrg hazard rate. We

need to show that the following condition for a local maximboids:
1-G)d
9729 +5+22>0

Using the Pareto distribution we can show that:

(1-&g

g? :_QTH>_2

Where the relation at the end comes from the condition éhat 1. Therefore our

condition for a local maximum holds for any non-negativeuesl ofr andé.
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Proof for global maximum
The condition for a global maximum holds trivially for a Uar distribution since the

density function is constant with respectutg that isg’(w) = 0.

To see that the local maximum under a Pareto distributiolssaglobal maximum we

consider the derivative of our profit function.

871'3
ow*

a+1

= —[ar + (a — 1)0] (%)a + % (cB — ca) (o)

We have already shown that the above function reaches apgeeél atw* = wp
(wherew?, is defined as in equation (3.16)). It is also straightforwtardhow that this
function is positive for all values ofv* below wj, and negative for all values ab*
abovewy,. Therefore the profit function is single peaked and we must tizatw?, is

the unique value ofv* 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 ttlat the distributions
of income in most developed economies are becoming more amd umequal. The
cause of this trend is not clear, although there is reasohslteve that the reasons are
both policy related as well as due to structural changes in@easing global economy.
Whatever the causes of greater inequality, it is importana$ to better understand how
greater income inequality impacts the way markets opefet¢he chapters above have
demonstrated, it is possible that increasing inequalibiceatrates access to information
and economic power in the hands of the few. This might makerendifficult for lower
income households to participate in retail, real estatefimadcial markets on an equal
footing with the rest of the consumer population.

The political battles that we observe taking place acrosgltbbe make it clear that
there is no consensus within and between countries on ahlédeaof inequality. But
what most people who believe in market economies cannot, dettyat markets must
allow equal access to all individuals regardless of thaiey&thnicity, sex or economic
background. The results of this thesis are not surprisinthénsense that the story
that the poor have a hard time competing in the economy has toésk before. The

purpose of this thesis is to put this story into a more ratiand quantifiable framework.
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These chapters look to identify specific economic issuespatidy variables that are
the reasons why low income consumers struggle to competdirmlg believe that by
removing these barriers to competition faced by a segmetiteopopulation, market
economies can become more efficient and achieve greatealiqwersperity.

The chapters in this thesis have pointed towards some sppoifty steps that can
be taken to alleviate the market frictions described. Betdtylized nature of our mod-
els leave room for a significant amount of future work. Ourd®for future research
involve two approaches. One approach is the extensionsnoé 6 the models above
in order to better understand the mechanisms that driveethdts we present. For ex-
ample, in the second chapter we assumed only a monetaryf¢cstgportation. As the
results in our first chapter show, a time cost of access cam aagnificant impact on
the decision of consumers. In future work we hope to intredutime cost to commut-
ing, either directly into the consumers utility functiom,in the same style as our model
in chapter one, as part of the household’s time constraihis fiype of extension will
allow for a more rich set of city structural outcomes, hefpus better understand the
causes and costs of segregation.

In the third chapter the return on investments availabldéohank is exogenously
determined. As the model demonstrates, this rate of resakey factor in the existence
of financial exclusion. An obvious extension of this chapteuld be to endogenize
by modeling the asset side of a bank’s business. Better sitaheling the motivation for
banks to increase or decrease their risk profile in relatiahée rate of return available
on assets, will help us understand what drives a bank’siremiinvestments. Such an
approach would make it easier to identify whether the cadissnancrease i is a

better economic environment, or greater exposure to rigkmBking this distinction,
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our approach to regulation of banks can become more nuaacddn a sense we will
be able to avoid throwing the baby out with the bathwater.

The second approach for future research would be an emstiady of the results
and assumptions that we have discussed throughout this.theésr example, in the
first chapter the Search Condition was a significant pre¢mmdon whether or not our
results are valid. In addition, we made some strong assongtn the distribution
of consumer income and the process of consumer search.e”Rmtuk could focus on
determining the types of markets where the search conditimve holds. It would
be interesting to build and update the work in Frankel and|&¢{2001) in order to
determine how their results would differ if the factors mnet®d in this chapter were
taken into account.

Finally, a recent study on financial exclusion in the U.S. iy tederal deposit in-
surance corporation, FDIC (2009), provides a very rich $elata on households that
are excluded from mainstream banking and resort to Altera&inancial Services. It
might be possible to use this dataset in order to test thdtseggresented in chapter
three. Households might revert to Alternative Financiaivi®es for rational or irra-
tional reasons, the reasons could be spatial or a lack ofnirtion. All of these are
factors that have strong implication for our results, ad aeglfor any potential policy

related approach.
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