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Lecture 6: Online markets



Happened previously: Trade-offs in market design

N E[revenue]

1 0

2 33

3 50

4 60

5 67

left: Competition between the sellers lowers prices.

mid: Competition between the buyers leads to better deals for the sellers.

right: Hassle cost: e.g. trade-off between auctions and posting prices.

Figure on the right: Einav et al. 2018.
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Outline

• Frictions between buyers and sellers

• Use of data

• Wider economic effects
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Reminder: Reducing frictions in trade

Figure: WikiCommons.
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Online marketplace: Conflicting incentives?

Low cost for buyers:

• Transparent and low prices attract buyers.

• To serve buyers, marketplaces want to limit search frictions

and induce competition.

High prices for sellers:

• Sellers are attracted by higher prices.

• Those with cost advantage win if prices are low.

• Others may want to differentiate or make it harder for

consumers to understand their pricing (price obfuscation).
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Online marketplaces: Competition and selection

• Marketplaces will be competing with each other.

- Direct price (transaction costs) competition would eat all the

margins.

- Would seem to make sense to compete in other dimensions.

• Both buyers and sellers will select to the marketplace that fits

their preferences best.

• Enough to recognize the issues for now: We’ll return to these

questions later in the course.
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Online marketplace: Effect of market design on search

Online search design affects consumer search and seller incentives

at the same time. The search can be used to:

1. Predict consumers’ demand, and to guide them toward their
most desired product:

- Can be in response to a user query and/or data.

- Or through advertising or product recommendations.

- Or based on the private interests of the marketplace.

2. Help consumers to find a retailer who offers an attractive price
for the product:

- This increases the effective price elasticity faced by sellers, and

increases competition.
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Webpage is the new layout of a store

Figure. Reminder: Huge amount of A/B testing behind this screen.

Figure: Microsoft.
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Do these things matter?

At least three channels seem evident:

• The amount of competition among the sellers is determined

on the basis of how many items the user can see. This will

affect which choices the customer can make.

• The order of the items / sellers will affect who gets most

sales. May be based on other criteria than price, gives control

to the marketplace (→ moral hazard problem).

• The available customer choices will start to affect the pricing

(and other) decisions by the sellers.

Some examples below.
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Online marketplace: Effect of market design on search

Different online marketplaces take very different approaches:

• How many items and from how many sellers the user can see.

• The order of the items / sellers.

• Present different sequences of choices:

- Choose exact product first, the present price alternatives.

- Present alternative products and prices directly.
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Example: Search in Amazon.com (U.S.)

Figure: Amazon.
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Example: Search in eBay (U.S.)

Figure: eBay. 12



Experiment with eBay market design

Figure. Impact of the design change to choices people see (left) and

number of clicks they need to make (right).

Source: Dinerstein et al. 2018.
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Experiment with eBay market design

• In May 2011, eBay introduced a new search result page:

- Prominent “Buy Box” that displayed the lowest posted price

among the sellers classified as “top rated” by eBay.

- As a result customers could both see more choices and resort

to the default choice with fewer clicks.

- This reduced prices of trades, both because customers could

more easily choose the lower price and because the prices

offered by the sellers were lower.

• Apparently also quantities sold were slightly reduced. In any

case, eBay reverted back to a search that was close to their

original search page in 2012.

Source: Dinerstein et al. 2018.
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More formally: basic consumer search theory

• Consider a stylized search model, where the utility of buying a

product with price p and characteristics x is given by

u(p, x , γ) = γx − p,

where γ describes the consumer preferences over the

characteristics.

• Consumers search through alternatives, but this has a cost s.

• Consumers with s = 0 buy the product with highest utility

and consumers with γ = 0 buy the cheapest product.

• If the consumers are assumed to have some prior

understanding on the distribution of the potential values, then

the optimal search rules can be written out and solved.

Source: Weitzman, (1979).
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Illustration: Search options

Example of options to buy a CD (this is from 2007. . . ).

Figure. Estimated distribution of preferences γ and implied costs s.

Largest mass at s = 0 and γ = 0.2: consumers care about non-price

characteristics.

Jolivet and Turon (2019). 16



In-class exercise: Search costs

Go to Amazon.com. Find the cheapest price for the product with

following specifications:

– A sleeve for a laptop.

– Needs to be a good fit for a 2021 MacBook Pro 14”.

– Sustainable.

– Ships to Finland.

Use the chat in Presemo presemo.aalto.fi/digimar to report your

price and the link.
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Use of data

• Online transactions create data for the companies.

• We’ll explore the evidence on some of the (known) ways by
which the companies can use these data to advance their
business:

- Dynamic pricing.

- Product steering.

- Price discrimination.
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Law of one price

• One of the fundamentals in economic theory is the the law of

one price:

The price of an identical good traded should be the same

across all buyers and sellers.

• If this is not true, then some assumptions on perfect
competition are not met, for example:

- Information is not perfect.

- Transaction costs (e.g. fixed fees, taxes) distort the outcomes.

• If a good were sold at different prices in different places, a

trader could maker arbitrage profits until prices are even.

19



Example: Dynamic pricing

Figure. Example of Amazon matching the lowest seller.

Source: Chen et al. 2016.

20



Example: Dynamic pricing

Figure. Example of Amazon keeping a premium over other sellers.

Source: Chen et al. 2016.
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Algorithmic collusion?

Figure: Calvano et al. 2019.
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Product steering

• Reminder: If a firm has market power, but can only set one
price:

- The price will be based on the marginal benefit to the

company (set to equal the marginal cost).

- There will be a loss in efficiency.

• Similarly: If a firm has market power, but can only set one
quality level:

- The quality will be based on the tastes of the marginal user.

- There will be a loss in efficiency.

• Product steering is one way to “discriminate” on quality.

Source: Spence, 1975.
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Product steering

Figure. Example of the use of data to steer product selection, see e.g.

the prices offered in headphones or MP3 players.

Figure: Mikians et al. 2012.
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Product steering – Amazon and moral hazard

Figure. Example of Amazon search for “lightning cable” (1/3).

Figure: Amazon. 25



Product steering – Amazon and moral hazard

Figure. Example of Amazon search for “lightning cable” (2/3).

Figure: Amazon. 26



Product steering – Amazon and moral hazard

Figure. Example of Amazon search for “lightning cable” (3/3).

Figure: Amazon. 27



Impact of competition with product steering

Figure. Consumers search for products, search is costly, intermediary can

recommend products and charge commissions, firms set prices.

Source: Teh & Wright, 2020.
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Price discrimination

• Product steering and price discrimination are ways by which

the firm tries to extract the maximum amount you are willing

to pay.

• Remember that in perfect competition all sellers would be

willing to sell at their cost (if they would try sell at a higher

price, someone else would sell at cost level).
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Price discrimination

• Despite the potential, evidence suggests that price
discrimination is not that wide-spread:

- In 2015, the U.S. Council of Economic Advisers: price

discrimination is used in a “limited and experimental fashion”.

• Arguments against price discrimination:

- Transparency of online prices.

- The fear of antagonizing customers, e.g. in 2000, Amazon was

caught selling the same DVD with different prices. This lead

to the following statement by their CEO:

“We’ve never tested and we never will test prices based on

customer demographics.”

- Other firms can learn from your profiling.
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Price discrimination: Easy to get caught

Figure. Example of price discrimination. Two identical searches with

different online fingerprint.

Figure: Hannak et al. 2014.
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Use of data in price discrimination

• The effects of data to competition can be surprising, as the
following result from duopoly competition demonstrates:

– Two firms sell a homogenous product to a group of consumers

some of which they can profile with some accuracy

– Firms can price discriminate those consumers that they can

profile and they’ll set a list price for others

– If firms are equally able to profile consumers or if only one firm

is able to profile consumers, then profiling does not allow firms

to escape from the Bertrand paradox and make positive profits.

– If both firms can profile customers and price discriminate, but

there is uncertainty (did one firm recognize the consumer or

did they both?), then the firms can earn positive profits.

• We’ll continue to discuss the role of data in connection with

privacy issues later.

Source: Belleflamme et al., 2019. 32



Amazon effects

• Online information on the bids of competitors makes it easy

to match prices.

• If and when consumers are inattentive, Amazon has the

advantage of deciding when it wants to sell the product and

at what price.

• This also works the other way around: Other companies can

start to match Amazon prices.
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Amazon effects: Price changes

Figure. Entry of Amazon to some sector seems to increase the rate of

price changes that the offline retailers make.

Source: Cavallo, (2018).
34



Amazon effects: Price discrimination

Table. Impact of Amazon to price dispersion in Walmart’s grocery

products.

Source: Cavallo, (2018).
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Implications of online markets

• Increase in competition between online and offline retailers

can lower markups, and prices.

• After the competitive channel is exhausted, more permanent

change in the wider economy may result as the pricing

patterns change both online and offline.

• May benefit the consumers as productivity gains are passed on

to prices quicker.

Source: Cavallo, (2018).
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Overall gain from online shopping to consumers

• Share of online trade in the U.S. reached 10 % of in 2017.

• Variety gain (ca. 1 % of consumption):

- Online retailers are less constrained by physical space, they can

offer a wider variety of products.

- E-commerce also enables consumers to access stores that do

not have a physical location near them.

• Convenience gain (ca. 0.4 % of consumption):

- Consumers can purchase the same product online that they

may have previously purchased at a brick-and-mortar store

without making a physical trip.

Source: Dolfen et al. 2019.

37



Learnings today

• Online markets increase efficiency and result in permanent

changes to the economy.

• Yet online marketplaces face a trade-off:

– Reduce search frictions to benefit buyers.

– Attract sellers by allowing for higher margins.

• Data collected online presents firms with new opportunities:

dynamic pricing, price discrimination, and product steering.
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Materials for this week

Reading assignment 3:

• Ad auctions. Easley, David and Jon Kleinberg (2010), Chapter 15

from “Networks, Crowds, and Markets: Reasoning about a Highly

Connected World”. Read at least Sections 15.1, 15.5, and 15.7.

• Online markets. Levin, Jonathan (2011) “The Economics of

Internet Markets”, NBER Working Papers 16852. Read Section 4

(you are not expected to memorize who wrote what, focus on the

economics and empirical evidence given).

• Macro impacts. Cavallo, Alberto (2018) “More Amazon effects:

Online competition and pricing behaviors”, NBER Working Paper

25138. Sections I Introduction and VI Conclusions enough.
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Next time

• Networks

• Network effects

• Model of fulfilled expectations
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