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Price Dispersion and Bargain Hunting in the Macroeconomy

Greg Kaplan

In macroeconomic models, prod-
uct markets are typically very simple.
Consumers are treated as price-takers
while firms trade against fixed demand
curves. There is little that either house-
holds or firms can do to affect the terms
of trade that they face in product markets.

But in reality there are many actions
that buyers can take to influence the prices
they pay. For example, in the retail mar-
ket, houscholds can pay more attention
to price comparisons, travel to different
stores, visit stores more frequently, switch
brands, buy in bulk, or use coupons. In
the wholesale market, firms can devote
more resources to negotiating purchasing
contracts or to exploring alternative sup-
pliers. I refer to these actions collectively
as bargain hunting. Similarly, sellers can
take actions to alter the effective elasticity
of demand that they face— for example,
by expanding their presence in product
markets through advertising, introducing
new products, entering new geographic or
demographic markets, or investing in long-
term customer acquisition.

My research, carried out with a num-
ber of collaborators, has explored the
implications of exerting effort in product
markets for the behavior of the macroecon-
omy, both empirically and theoretically.

Different People, Different Prices

Bargain hunting presupposes that it
is actually possible for a buyer to purchase
the same product at more than one price.
And if bargain hunting is indeed going on,
then we should expect to see buyers dif-
fer in the prices they ultimately pay, in a
way that is correlated with the effort they
exert. A good area to start investigating
bargain hunting is among final consumers
in retail markets, because of the availability
of detailed data on retail prices and house-
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hold shopping behavior. Guido Menzio
and I built on a long literature document-
ing price dispersion among identical goods
by conducting a comprehensive investiga-

in prices actually takes place within stores.
About half is due to a transaction compo-
nent that captures both temporal variation
in the price of a good at a given store due
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tion into the nature of price dispersion in
the retail sector, with a view to relating this
dispersion to bargain hunting.!
Consistent with previous studies,
we confirmed that price distributions for
identical goods (as defined by their bar
codes) in a given geographic market and
time period, are highly dispersed; on aver-
age the standard deviation of log prices is
around 20 percent. However, perhaps sur-
prisingly, only a small fraction of this dis-
persion arises because some stores are more
expensive than other stores. We can infer
this because our scanner data allows us to
observe the same store selling lots of differ-
ent goods, the same good sold at lots of dif-
ferent stores, and the same good being sold
at the same store in many different trans-
actions. Most of the observed dispersion

to temporary sales and other price changes
and the fact that not all customers pay
the same price for the same good on the
same day because, for example, some use
coupons or loyalty cards. The other half is
due to persistent differences in the prices
charged for a given product across stores
that are equally expensive on average.

We refer to this latter component
as relative price dispersion; in a follow-up
paper with Nicholas Trachter and Leena
Rudanko, we confirmed its existence using
a much larger scanner dataset and more
systematic methods.> We borrowed our
empirical approach from labor economics,
decomposing price distributions into com-
ponents with different dynamic properties.
This allowed us to measure how much of
within-store price dispersion is due to tem-




poral variation, like sales, and how much is
due to persistent price differences. An impor-
tant feature of relative price dispersion is that
it implies asymmetries in the average price
of different goods at different retailers: one
seller may price high in one good and low in
another, while another seller sets a low price
for the former good and a high price for the
latter good, even though on average the two
sellers charge the same price for the bundle.

Price dispersion arising from either tem-
poral variation or persistent price differences
is amenable to bargain hunting. For example,
temporary sales present the opportunity to
time purchases in order to take advantage of
lower prices; while relative price dispersion
presents the opportunity to split shopping
across multiple stores in order to buy each
product where it is cheapest. Both types of
bargain hunting require effort on the part of
houscholds, the extent of which differs across
houscholds and responds to idiosyncratic
and aggregate shocks.

But households don’t subsist on a single
good — rather they consume large bundles of
goods. Does all this heterogeneity in prices
wash out at the level of the household bun-
dle? Or is there dispersion also in houschold-
level price indexes, i.e. in the price of bun-
dles? Following the approach of Mark Aguiar
and Erik Hurst, who investigated differences
in prices paid between working-age house-

holds and retirees,> we also examined price
index distributions, and performed a similar
decomposition into store components, store-
good components, and transaction compo-
nents. We found that there is about half as
much dispersion in household price indexes
as there is in prices — a standard deviation of
logs of around 10 percent. Less than half of
this dispersion arises because different house-
holds concentrate their shopping at differ-
ent sets of stores. Rather, price index disper-
sion arises predominantly because different
households exhibit a variety of shopping pat-
terns at the same set of stores— shopping
more or less frequently, visiting more or fewer
stores on a given shopping trip, timing pur-
chases more or less effectively, using or not
using coupons.

The natural next question is which
houscholds pay lower prices and which bar-
gain hunting activities enable them to do so.
We confirmed Aguiar and Hurst’s finding
that older houscholds pay lower prices than
younger houscholds. We also found that
households with more employed members
pay significantly higher prices than house-
holds with fewer employed members, even
conditional on age. Both age and employ-
ment can be interpreted as proxies for the
shadow value of time, so these findings are
consistent with a setting in which bargain
hunting is a time-consuming activity. Indeed,

Prices Paid Differ by Age

0
-0.5
-1.0
il
2.0
2.5
3.0
A5
-4.0
-4.5

E510
<25 25-29 30-34 35-39

Difference in price index by age group, relative to under 25-year-olds (%)

Age of household head
Source: G. Kaplan and G. Menzio, NBER Working Paper No. 19877

40-44 45-49 50-54 55+

Figure 2

Greg Kaplan is professor
of economics at the University
of Chicago. His research spans
macroeconomics, labor econom-
ics and applied microeconom-
ics, with a focus on the distribu-
tional consequences of economic
policies and economic forces. He
has published extensively on the
topics of inequality, risk sharing,
unemployment, houschold for-
mation, migration, fiscal policy,
and monetary policy.

Kaplan previously was a pro-
fessor and assistant professor in
the Department of Economics
at Princeton University, assis-
tant professor in the Department
of Economics at the University
of Pennsylvania, and an econo-
mist in the Research Department
of the Federal Reserve Bank of
Minneapolis. He has held visit-
ing positions at the University
of New South Wales and the
Reserve Bank of Australia. He
is an editor at the Review of
Economic Dynamics, a research
associate in the NBER’
Economic Fluctuations and
Growth Program, and a research
fellow at the Institute for Fiscal
Studies.

Kaplan received a Ph.D.
from New York University in
2009, an M.Sc. from the London
School of Economics in 2002,
and a B.Com. with honors from
Macquarie University in 2000.

INBER Reporter o No. 2, June 2017 17


http://www.nber.org/people/Greg_Kaplan

regressing household price indexes on the
frequency of shopping trips, the number
of stores visited, and intensity of coupon
usage reveals that all three are strongly asso-
ciated with paying lower prices. Visiting
more stores has a particularly strong effect
on houschold price indexes.

The Inflation Rate?

Macroeconomists care about infla-
tion, so Sam Schulhofer-Wohl and I won-
dered whether the vast heterogeneity
in price levels translates into heteroge-
neity in inflation and, if so, whether
household inflation is linked to bargain
hunting.4 This is potentially important
for monetary policy because it means
that measured inflation may, in part, be
determined by changes in the aggregate
amount of bargain hunting.

It turns out that this is the case.
Using household-level scanner data, we
measured differences across households
in their realized inflation rates. We found
that although the distribution of real-
ized inflation rates is centered around
the aggregate inflation rate, there is tre-
mendous inflation heterogeneity across
houscholds. The inter-quartile range of
inflation rates in a typical year is around
7 percentage points. This implies huge
differences across households in real-
ized inflation —an order of magnitude
larger than the time-series variation in
the Consumer Price Index. Most of this
variation is not attributable to differences
across houscholds in the particular prod-
ucts that they purchase; rather it is attrib-
utable to differences across households in
the prices they pay for identical goods.
In other words, inflation heterogeneity
is a consequence of the price index het-
erogeneity described above. Moreover,
inflation heterogeneity seems also to be
related to bargain hunting: we found an
increase in the number of shopping trips
to be associated with a decrease in infla-
tion, and vice versa.

We then explored the time-series
properties of houschold-level inflation
rates to ascertain whether time-variation
in realized inflation rates for a given
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household causes inflation heterogene-
ity to wash out at longer horizons. This
would be the case if, for example, house-
hold inflation rates were strongly nega-
tively correlated over time. We find that
inflation rates are only mildly negatively
correlated, with an auto-correlation of
-0.1 to -0.2, implying that price levels
are persistent but not permanent, with a
serial correlation of about 0.7 to 0.8.

To put the extent of this inflation
heterogeneity and persistence in perspec-
tive, it is useful to ask how much of the
overall inflation volatility experienced by
a typical household is due to fluctua-
tions in the aggregate inflation rate, as
opposed to fluctuations in the deviation
of its realized idiosyncratic inflation from
aggregate inflation. Our findings suggest
that over the last decade, fluctuations
in the aggregate inflation rate contrib-
ute almost nothing to the fluctuations in
inflation that households actually experi-
ence. In the recent environment of rela-
tive aggregate price stability, our findings
suggest that bargain hunting, in addition
to monetary policy, matters for the prices

that individual households pay.

From Bargain Hunting to Price
Dispersion and Vice Versa

Understanding the macroeconomic
consequences of price index dispersion,
inflation heterogeneity, and bargain
hunting requires a theoretical framework.
Although countless theories of price dis-
persion have been proposed over the last
40 years, most of this literature pertains
to pricing of a single good rather than
bundles of goods, and so cannot speak
to price index dispersion, nor to rela-
tive price dispersion. Menzio, Rudanko,
Trachter, and I developed a theory of rel-
ative price dispersion based on heteroge-
neity in bargain hunting in the popula-
tion.> Our theory adds two ingredients
to the existing literature. First, it does not
rely on temporal variation in prices, and
hence is applicable to the persistent com-
ponents of price dispersion. Second, it
delivers the asymmetric pricing outcomes
across equally expensive stores that is the

hallmark of relative price dispersion.

Our theory extends the single-good
models of price dispersion through bar-
gain hunting developed by Gerard R.
Butters,® Kenneth Burdett and Kenneth
L. Judd,” and Menzio and Trachter.® In
our model, each houschold consumes a
bundle of two goods and a large number
of stores set prices for each good. Our
key assumption is that buyers are het-
erogeneous in the extent to which they
engage in bargain hunting, in a way that
is correlated with their valuation of the
goods. We assume that one type of house-
hold, which we call busy, has a high valu-
ation of the goods and needs to buy both
goods at the same store. The other type of
household, which we call coo/, has a lower
valuation of the goods but can purchase
each good at a different store, if it desires.
As in Butters and Burdett and Judd, we
assume that on any given day, some buy-
ers can access only a single seller, whereas
others can access multiple sellers.

The equilibrium of this model fea-
tures relative price dispersion and asym-
metric pricing strategies, which come
about as a result of price discrimination.
The difference in valuation between the
busy buyers and cool buyers gives sellers
a reason to try to price discriminate. The
difference in the ability of the busy buyers
and cool buyers to make their purchases
at different stores gives sellers a way to
price discriminate. By charging a high
price for one good and a low price for
the other, rather than the same price for
both, the seller can sell more of the lower-
priced good to cool customers without
losing any busy customers. Relative price
dispersion emerges because bargain hunt-
ing, in the sense of shopping at multi-
ple stores, is more common among the
households that value the goods less.

Bargain Hunting
Matters for Macro

By embedding a product market in
which price dispersion arises from bargain
hunting into a general equilibrium model
of the labor market, Menzio and I found
that bargain hunting can have profound




implications for aggregate employment.”
We considered a model in the spirit of
the one developed by Dale Mortensen
and Christopher Pissarides!? in which
the output of a worker-firm match must
be traded in a product market similar to
the one described above. Consistent with
the shopping patterns documented in our
empirical work, we assume that unem-
ployed workers purchase fewer goods and
engage in more intensive bargain hunting
than employed workers.

These differences in the shopping
behavior of the employed and unem-
ployed mean that when a firm hires an
additional worker, it imparts externalities
on other firms. In addition to the negative
congestion externality that is standard in
labor markets with matching frictions, in
our model there are two positive shopping
externalities. When a previously unem-
ployed worker becomes employed, this
generates a demand externality because
the worker purchases more goods from
other firms, and it also generates a mar-
ket power externality because the worker
engages in less bargain hunting. Both
shopping externalities increase the prof-
itability of other firms, to which they
respond by expanding their presence in
the product market. In the Mortensen-
Pissarides model, this is achieved by post-
ing additional vacancies, and if the shop-
ping externalities are sufficiently large
relative to the congestion externality, then
the vacancy posting decisions of different
firms become strategic complements and
multiple equilibria may arise.

We infer the size of the shopping
externalities from the aforementioned
evidence on price distributions, price
index distributions, differences in prices
paid across employment states, and dif-
ferences in time spent shopping across
employment states. We find that these dif-

ferences are indeed large enough to lead
to multiple equilibria and self-fulfilling
fluctuations in employment. Interestingly,
we find that the market power external-
ity is about twice as large as the demand
externality, but both externalities are
needed for the model to admit multiple
equilibria with parameters that are con-
sistent with the empirical evidence on
shopping behavior. This finding contrasts
sharply with existing models of spillovers
through the product market, which typi-
cally rely on demand externalities affect-
ing the quantity of goods sold by other
firms, rather than on market power exter-
nalities affecting the terms of trade faced
by other firms.

There are many fruitful directions
for future research integrating house-
hold shopping behavior into incom-
plete market heterogeneous agent mod-
els. Moreover, because bargain hunting
is likely to be important throughout the
production chain, future work will also
hopefully take more seriously the macro-
economic consequences of the marketing,
innovation, and expansion activities in
which firms routinely engage. For mon-
etary and fiscal policies, a natural frame-
work to start exploring these activities on
cither side of the product market would
be Heterogencous Agent New Keynesian
models, which marry sticky price models
with models of heterogeneous households
and incomplete markets.
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