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I.

Introduction

The job of a proverbial central banker is supposed to be straightforward: she has one tool (the nominal interest rate) and she must hit
one target (2 percent inflation per year). But, of course, it is not so
simple in real life. Economies are relentlessly battered by shocks and,
thus, a central banker should be constantly tracking ever-changing
conditions. Yet, even when central banks are on guard 24/7, they
may contemplate more basic questions: What price index should
they target and how should they measure their preferred price index?
These could appear to be classic academic questions with little bearing for day-to-day policymaking but, in fact, these questions have
significant implications in the current economic environment.
Indeed, the Fed and other central banks in developed countries
consistently undershot their inflation targets in recent years thus raising concerns about central banks’ ability to deliver on their promises.
Furthermore, the record low levels of unemployment and the glaring
lack of inflation in the United States appear to undermine the Phillips
curve, a central tenet of how monetary policy influences macroeconomic outcomes.
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One explanation of these puzzles is that inflation is mismeasured
because of changes in the retail sector. Specifically, this theory posits
that by offering lower prices, Amazon.com and other e-commerce
outlets in the last 10 years or so have exercised a strong downward
pressure on prices similar to what was experienced in the 1980s and
1990s with the rising dominance of Walmart and other discount retail chains (Chart 1). Because these changes in the market structure
are transitory (i.e., at some point the market share of Amazon.com
and similar stores will stabilize), the “underlying” inflation may be
higher. In other words, if one removes this one-time “Amazon” effect,
some notion of “true” inflation is potentially higher than the current
inflation rate and so central banks should not be concerned about
the low inflation of recent years. Opponents of this theory, however,
may appeal to the findings of the Boskin Commission (see Boskin
et al. 1998 for a summary): a rapid expansion of discount stores like
Walmart was not properly accounted for in the CPI (due to outlet
substitution bias) and, as a result, the CPI overstated inflation by 0.1
percentage point per year. If so, the true inflation now is lower than
the CPI inflation suggests.
Although what is the net effect of e-commerce on aggregate inflation remains to be established, we can still learn a great deal from the
evolution of pricing behavior of stores facing the likes of Amazon.
com to prepare central banks for the maybe not-so-distant future
where e-commerce is the key force in retail. Alberto Cavallo’s paper is
an important step in this direction.
I draw two main conclusions from his analysis. First, consistent with
earlier studies, he finds that Amazon’s prices are a lot more flexible
than prices of conventional, brick-and-mortar stores. More importantly, he documents that this forces Walmart (and presumably other
traditional retailers) to adjust prices more often for products that are
also offered on Amazon.com. As result, via strategic complementarity,
Amazon.com can have more influence on how prices are set than is
suggested by Amazon.com’s market share. This means that consumer
prices may be more sensitive to cost shocks than thought before. Second, while traditional retailers have some scope for variation of prices
across geographical locations (i.e., a bottle of Pepsi may cost more in
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New York than in Detroit), online stores effectively offer the same
price across locations thus pushing uniform pricing to the extreme.
This is an excellent paper. Alberto is careful to not venture into
speculations about what these facts mean for monetary policy. But
my role as a discussant is more permissive and so I will make several
claims about why central bankers should care about this paper.
II.

More Flexible Prices

New Keynesian economics has long recognized the tremendous
heterogeneity in price rigidities across sectors and its implications
(Haltiwanger and Waldman 1991, Carvalho 2004, Nakamura and
Steinsson 2008). A basic conclusion from this line of work is that
central banks should try to target a price index that overweighs sticky
prices for two reasons. First, sticky prices incorporate more information about future inflation. Intuitively, “flexible” prices may move
rapidly in response to transitory shocks but firms which change their
prices less frequently have to be more forward looking in their pricing decisions because they are stuck with chosen prices for a while.
At the same time, central banks may have lags in observing price
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data and monetary policy itself influences the economy only with a
lag. Thus, by responding to higher-frequency price changes, a central
bank can destabilize rather than stabilize the economy. In contrast,
because sticky prices react to more persistent shocks, they provide an
operational target (Eusepi et al. 2011). Second, cross-sectional price
dispersion, which is the main cost of business cycles in the New
Keynesian models, is largely driven by sticky prices (Aoki 2001). As
a result, the central bank can improve welfare by stabilizing inflation of sticky prices, which, via strategic complementarity, can also
stabilize inflation of flexible prices. Consistent with these insights,
central banks often target “core” inflation that excludes commodity
(food, energy) prices, which are highly volatile. Relatedly, Eusepi et
al. (2011) propose a price index that explicitly weighs sectors by their
price stickiness and there are similar alternatives (e.g., the Federal
Reserve Bank of Atlanta published Sticky-Price CPI developed by
Bryan and Meyer 2010).
What if e-commerce makes consumer prices as flexible
as commodity prices?
One can entertain several implications. First, central banks may have
to recalibrate their targeted measures of inflation. If pass-through for
online prices is as high as it is for food and energy prices, one could
imagine that, in the limit, the core inflation measure would become
CPI All Items Less Food, Energy and Amazon. Relatedly, one may expect that central banks in large, developed countries will have a weaker grip on inflation, especially in the short run, since price dynamics
will increasingly be driven by short-run forces outside their control.
As a result, central banks in these countries may encounter similar
challenges as those faced by central banks in small open economies
face (Fraga et al. 2003) and may have more difficulty in establishing or
maintaining their credibility.
Second, central banks are constrained in their ability to combat
recessions in the current ultra-low interest rate environment. This
constraint can be exacerbated by increasingly flexible prices. For
example, De Long and Summers (1986) and, more recently, Eggertson and Krugman (2012) argue that price flexibility may be
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destabilizing. Intuitively, sticky prices can help avoid deflationary
spirals: a negative shock pushes prices down but, because prices are
not flexible, deflationary pressure is attenuated. Thus, increasingly
flexible prices will require countercyclical policy to be more aggressive
precisely at a time when central banks have only limited ammunition.
Third, modern New Keynesian models imply that the main cost
of inflation is the cross- sectional dispersion of prices. For positive
steady state inflation, this dispersion is increasing in price stickiness.
Furthermore, the weight on inflation volatility in the second-order
approximation of consumer utility is increasing in price stickiness.
Therefore, if e-commerce makes prices more flexible, policymakers
should care less about inflation and, instead, put a higher weight on
the volatility of output.
Finally, the standard New Keynesian model emphasizes pricing frictions as a key mechanism of how changes in nominal interest rates affect the economy. Obviously, there are other channels for how central
banks can influence the economy but a move to a flexible-price world
would mean that central banks need to rethink their analytical frameworks and change operations.
III.

Uniform Pricing

Central bankers are mandated to manage macroeconomic outcomes
but, inevitably, regional variation in economic performance enters policy discussions implicitly or explicitly (Coibion and Goldstein 2012,
Beraja et al. 2017, Cœuré 2017). Regional variation in prices provides
one mechanism to smooth out (at least partially) regional shocks
without much input from aggregate policies. Indeed, retailers and
manufacturers can vary their profit margins in response to changes in
local economic conditions. Consistent with this insight, Beraja et al.
(2016) document robust evidence that states with higher unemployment have lower inflation. Uniform pricing, however, limits the scope
of this adjustment mechanism: If Detroit is hit hard by a recession relative to other parts of the United States, Amazon.com is unlikely to give
a special discount to consumers in Detroit. In theory, other margins
of adjustment (wages, migration, etc.) can compensate for uniform
pricing. In practice, these margins likely have little power as painfully
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illustrated by the experience of the eurozone during the 2008 global
financial crisis. Even for countries like the United States, these margins may be less active than before. For example, Molloy et al. (2011)
and others document that internal migration in the United States fell
considerably since the 1980s. Grigsby et al. (2018) report considerable wage rigidities (especially downward, a tangible constraint during downturns). In such an economy, recessions may be prolonged and
costly because it takes more time for resources to reallocate.
One potential solution is for monetary policy to be more countercyclical, but this may be difficult given the likely future constraints
from the zero bound. An alternative solution is for monetary policy
makers to adopt tools that can be more targeted to specific regions,
industries, or populations. To this end, Coibion et al. (2018) propose
management of expectations as an alternative to conventional policies relying on changes in nominal interest rates. Intuitively, similar to
advertising campaigns, communication policies can be tailored to a
specific industry/region/population so that the perceived real interest
rate moves at a subnational level, a task that is hard to achieve with
nominal interest rates alone.
IV.

Additional Forces

E-commerce not only changes how firms set prices but also how
consumers do their shopping. With some oversimplification, a typical shopping trip for a consumer making purchases in a conventional
store can be split in two stages. First, the consumer chooses a store that
ex ante offers the best prices for a bundle of goods that the consumer
desires. Second, after coming to the chosen store, the consumer adjusts
his basket in response to observed prices. Given that consumers buy
many things conditional on coming to a store, retailers can use cross
subsidies to maximize total profit. A classic strategy for stores in this
context is to lure consumers by offering them discounts on some goods
and potentially charging high prices on other goods that are bundled
with the discounted items.
Internet shopping has a different structure. First, consumers decide what they want to purchase. Second, they search the internet
for the best deal. As a result, the ability of stores to bundle goods
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is more limited. Furthermore, because the search for the best deal
online is particularly easy, the elasticity of demand with respect to
price becomes high. Indeed, even going from the lowest price to the
second lowest price in online markets is associated with a large decline
in quantities.1 As a result, a large market share in e-commerce does
not necessarily translate into high markups because consumers are
not terribly attached to an online retailer. Consistent with this prediction, profit margins of Walmart (more than 20 percent) are much
higher than profit margins of Amazon.com (less than 4 percent).
These patterns have several implications for central banks. First,
small markups limit the ability of retailers to absorb cost shocks and
so the pass-through for online retailers should be higher. Second, because the Phillips curve in estimated DSGE models is quite flat, most
of the variation in inflation is attributed to “markup” shocks. While
these shocks should not be interpreted literally as variation in market power, these models may face greater skepticism because large
variation in “markups” would be inconsistent with very low levels of
price markups in the data (that is, there is little space for variation in
markups for online retailers like Amazon.com). Third, greater elasticity of demand typical for online retailers entails greater strategic
complementarity which in turn means a flatter Phillips curve.
There are other potential changes in shopping behavior that may
be relevant for central banks. For example, the advent of big-box/
warehouse stores has led to less frequent shopping trips and more
prevalent purchases of goods in bulk (Coibion et al. 2017). As a result, spending inequality measured on short histories of purchases
(e.g., the Diary Survey in the U.S. Consumer Expenditure Survey)
has been drifting up since the 1980s. Online shopping can reverse
this trend as consumers do not have to buy goods in bulk to get disco
unted prices. Because the distributional consequences of monetary
policy have become more important both in a positive (Coibion et
al. 2017, Auclert 2017) and normative (Yellen 2014, Mersch 2014)
sense, policy discussions should be cognizant of this potential change
in the direction of the trend.
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Finally, the emerging prevalence of e-commerce offering low prices
can create new opportunities for consumers to switch their shopping
outlets over the business cycle. For example, Coibion et al. (2015),
Nevo and Wong (2015) and others document that households actively
exploit price differentials across stores and “trade down” in recessions
(e.g., switch from “Safeway” to “Walmart”). One may predict that
this switching will be amplified in the future because switching to
an online store is particularly easy. As a result, aggregate “true” inflation may be more cyclically sensitive than suggested by headline CPI
inflation. Furthermore, such store switching reduces the weight on
inflation volatility in micro-founded New Keynesian models because
store switching reduces the cost of price dispersion.
V.

Limits of E-Commerce

Although internet offers seemingly unbounded opportunities for
retailers and the stock market believes that the future of retail belongs
to the likes of Amazon.com, I have several reasons to believe that
Amazon.com (and more generally e-commerce) will not take over the
world and prices of consumer goods will not be as flexible as commodity prices. First, Cavallo documents that Amazon.com changes
the pricing behavior of Walmart. But strategic complementarity is
a two-way street: Walmart can slow down Amazon’s price changes.
Indeed, the conventional New Keynesian wisdom is saying that, in
presence of strategic complementarity, flexible-price firms should
mimic the behavior of sticky-price firms. Thus, although it is most
remarkable that Amazon.com can reverse the flow of causality, one
may expect that as long as brick-and-mortar stores remain a fact of
our shopping lives, online stores should not deviate too much from
conventional retailers characterized by sticky prices. Relatedly, stores
selling goods offline and online have similar prices offline and online
(Cavallo 2017). Hence, as Amazon.com and others move to conventional retail, they may be forced to set their prices in a way that is
closer to how prices are set by traditional retailers.
Second, a great appeal of online retail is dynamic pricing, that is,
the ability of firms to set prices every instant depending on demand
and supply conditions. Indeed, online retailers are uniquely positioned to collect vast amounts of data about consumers and to
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employ algorithmic pricing at very high frequencies (they do not
face physical costs of nominal price adjustment, “menu” costs). A few
industries (e.g., airlines and hotels) embraced this opportunity but
many industries did not follow the suit. For example, Amazon.com
continues to have rather sticky prices of books and other printed media (Boivin et al. 2012) despite having an overwhelming dominance
in the market. Furthermore, although online prices change more frequently than prices in conventional stores, early evidence (Gorodnichenko et al. 2018) suggests that online prices are as unresponsive
to monetary policy shocks and macroeconomic news shocks as offline
prices. In fact, it is rather puzzling why we do not see more dynamic
pricing. Perhaps, prices remain sticky because of psychological costs
of alienating consumers by breaking implicit price contracts (Blinder
1994, Rotemberg 2011) even if they can change every second.
Third, the logic of internet markets characterized by easy search
and absence of classical “menu” costs suggests that we should observe
little (if any) price dispersion for a precisely defined good. Indeed, if
there is a market where the law of one price must hold, e-commerce is
that market. Yet, many studies (e.g., Ellison and Ellison 2009, Gorodnichenko et al. 2014) document that cross-sectional price dispersion
for online markets is large and is comparable to that for offline markets. For example, on Aug. 11, 2018, Google Shopping showed that
prices (including shipping and taxes) for Samsung Galaxy S9 (64
GB, Midnight Black, Unlocked) varied from $603 to $878 across
sellers with reviews (the price at Amazon.com was $680), see Table 1.
More generally, by many metrics online markets are as imperfect as
offline markets. What determines these surprising patterns is an area
of active research.
Fourth, there are exogenous and endogenous barriers for Amazon.
com and other online retailers to overtake some markets. For example,
many services cannot be delivered over the internet (health care, education, housing, etc.) but they account for roughly a half of consumer
spending. Perhaps, some day Amazon.com will find a way to make a
flu shot or a haircut with a drone but for now prices in the service sector will likely remain as rigid as they have been in the past. There are
also signs that firms attempt to protect themselves from e-commerce
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Table 1
Prices for a Specific Product on Google Shopping
Samsung Galaxy S9 - 64 GB – Midnight Black – Unlocked
$634 online ***** 2,907 product reviews
Sellers

Seller Ratings

Details/
Special
Offers

Base Price

Total
Price

BuyVPC.com

97% positive
(200)

$765.98
+$70.85 tax.
Free shipping

$836.83

PCNation

96% positive
(1,839)

$758.51
+$56.89 tax.
Free shipping

$815.40

CompSource

95% positive
(655)

$744.75
+$55.86 tax.
Free shipping

$800.61

Sam’s Club

94% positive
(692)

$790.90
+$79.85 tax
and
$7.60 shipping

$878.35

B&H Photo
-Video-Audio
+ Show all 2

93% positive
(188,962)

$633.50
Free shipping.
No tax

$633.50

Electronicsforce.com

93% positive
(700)

$603.19
Free shipping.
No tax

$603.19

BLINQ.com

92% positive
(4,858)

Refurbished $652.99
+$60.40 tax.
Free shipping

$713.39

NothingButSavings.com

92% positive
(390)

$725.01
+$52.56 tax.
Free shipping

$777.57

Best Buy + Show all 2

92% positive
(228)

$669.99
+$61.97 tax.
Free shipping

$731.96

Newegg.com

88% positive
(68,262)

$732.34
+$67.74 tax.
Free shipping

$800.08

Walmart + Show all 2

86% positive
(1,993)

$699.99
+$64.75 tax.
Free shipping

$764.74

Note: Information retreived from website Aug. 11, 2018.

Used
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competition. For instance, conventional retailers can have goods sold
exclusively by these retailers (e.g., Walmart and Costco use private labels Great Value and Kirkland). One may anticipate that this kind of
behavior will be increasingly widespread. Indeed, many manufactures
sell exclusively via their online and offline stores (e.g., Apple and IKEA
do not sell their products via Amazon.com or other online retailers)
which have rather rigid prices (Cavallo et al. 2014).
VI.

Concluding Remarks

Walmart reshaped the landscape of retail in the 1980s and 1990s.
Now a new revolution in retail is being led by Amazon, eBay, Overstock and other online shops. In this new world, menu costs are negligible, search for best prices is cheap and easy, and the geographical
location of consumers and stores is largely irrelevant. Undoubtedly,
these characteristics of e-commerce will make prices more flexible and
more uniform across locations, although consumer prices will not
converge in their properties to commodity prices. What does this
mean for central banks?
My tentative analysis suggests several predictions. First, monetary
policy should be more aggressive in combatting recessions. Second,
central banks should likely put a higher weight on volatility of output as more flexible prices lead to smaller distortions in the allocation
of resources. Third, holding everything else constant, inflation will
likely become more volatile and cyclically sensitive, more dominated
by transitory shocks, and potentially move difficult to control in the
short run. Fourth, central banks will possibly need to redefine their
targets and operations to respond to the evolving nature of price setting in the retail sector. Perhaps, central banks will need to develop
new tools to make their policies more targeted.
Of course, these changes will not happen overnight but central
banks will be well advised to prepare themselves early on. Indeed,
despite the growing importance of e-commerce, the properties of online prices are still relatively understudied. Somewhat surprisingly,
efforts to collect online price data are largely confined to individual
academics like Cavallo but this kind of endeavor requires considerable investment and institutional support. Since statistical agencies
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appear to show little appetite to gather price quotes and volumes of
sales for e-commerce, central banks should fill in this void. Having
such data will help us better understand the nature of online markets
and adjust policies accordingly.

Author’s Note: I thank Oli Coibion for comments on an earlier version of
this discussion.
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Endnote
1
The European Commission (2014) finds that 74 percent of all shoppers in the
European Union use internet comparison tools to compare prices and find the
cheapest price.
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