Optimal variety and pricing of a trade platform
Simon Anderson*
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• E-commerce has become the most prominent channel of trade

in the world:
• B2C e-commerce turnover was 446 billion euros in EU (2015),

with an annual growth rate of 15%.
• B2C e-commerce accounted for 1.2% of GDP in the US (2015)

and is predicted to increase by up to 45 percent in 2016.
• Trade platforms, like eBay, Amazon, Alibaba, are prominent

players of e-commerce.
• Common features of trade platforms’ pricing: Sellers pay

lump-sum (listing) fees and transaction fees, but buyers do
not pay fees.
• Consumers have to incur a search cost to evaluate products’

characteristics and their match value to each product.
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Research questions

1. Do platforms distort prices and variety offered to buyers?
2. If so, which direction would the distortion go?
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• One platform facilitates trade between buyers and sellers.
• It charges a unit fee w and a fixed fee φ to sellers, no fees to

buyers.
• Symmetric differentiated single-product sellers incur marginal

cost c and fixed cost K .
• Buyers (of mass 1) pay intrinsic (search) cost, τ , to enter the
•
•
•
•

platform.
τ is distributed with a continuous and log-concave pdf f (τ )
over [0, τ̄ ]. F (τ ) refers to the cdf.
When there are n symmetric variants at price p, per consumer
demand for a product is D(n, p).
V (n, p) is the indirect utility of choosing the most preferred
product from n products priced at p.
Assumption: V (n, p) is increasing and concave in variety n,
and decreasing in price p (holds for common demands).
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Timing

1. The platform sets fees (w , φ) to sellers.
2. Sellers observe the platform’s fees and decide whether to list
their product on the platform. Buyers observe the platform’s
fees and decide whether to enter the platform.
3. Sellers set their prices. Buyers observe prices and their
intrinsic match value to each product, and then decide which
product to buy (if any).
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• Let τ̃ denote the marginal buyer who is indifferent between

entering the platform or not. All buyers with types τ ≤ τ̃
enter the platform and so buyer participation demand is F (τ̃ ).
• Given the number of sellers n and buyers F (τ̃ ) on the
platform, symmetric sellers set the same price in equilibrium:
p ∗ (n, w ). Let π ∗ (n, w ) denote per-seller per-buyer profit at
the equilibrium prices.
• Zero profit condition determines the number of sellers on the
platform:
π ∗ (n, w )F (τ̃ ) = φ + K .
(1)
• The marginal consumer type τ̃ is equal to the expected

indirect utility from participating to the platform:
τ̃ = V (ne , p ∗ (ne , w )).

(2)

Subgame Eqb
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• Consider a multiproduct monopolist selling symmetrically
differentiated n products to a mass of consumers, which
observe p and n before visiting the store, but observe their
match values to the products only after paying cost τ .
Assuming each product costs K , the monopolist’s problem is
max[n(p−c)D(n, p)F (τ̃ )−nK ]
n,p

subject to

τ̃ = V (p, n).

• Proposition 1: Suppose π ∗ (n, w )F (V (n, p ∗ (n, w ))) is a

real-valued continuous and invertible function of n to R + (at
a given w ∈ R).The platform implements the multiproduct
monopolist’s variety and price.
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• Capturing sellers’ surplus via a fixed fee enables the platform

to internalize the entire profits from trade.
• Consumers do not observe the number of products and their

prices before entering the platform, but they could infer them
perfectly from observing the platform’s seller fees: (w , φ).
• Each pair of (w , φ) corresponds to a unique price and a

unique variety if the per-seller profit is continuous and
invertible in variety.
• Implication: The platform coordinates sellers’ pricing

(eliminate competition) by using its fees to sellers.
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profit and the net consumer surplus:
Z
W (p, n) = n(p − c)D(p, n)F (τ̃ ) − nK + τ̃ F (τ̃ ) −

τ̃

τ f (τ )dτ.
0

• τ̃ = V (n, p) is a continuous and decreasing function of p, so

invertible.
• We can replace p = V −1 (n, τ̃ ) and rewrite the total welfare as

Z
W (τ̃ , n) = Π(τ̃ , n) + τ̃ F (τ̃ ) −

τ̃

τ f (τ )dτ.
0

• The first-best variety and marginal type are the solution to

∂W
∂n
∂W
∂ τ̃

=
=

∂Π
= 0,
∂n
∂Π
+ F (τ̃ ) = 0.
∂ τ̃
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The multiproduct monopolist provides too little variety
• Proposition 2: If a social planner can control variety (n), but

cannot control the price set by the multiproduct monopolist,
the planner wants to offer more variety than the monopolist.
• Sketch of proof: The equilibrium variety is less than the

socially optimal variety at the consumer participation set by
the monopolist:
dW
|τ̃ ∗
dn

∂Π
∂W d τ̃ ∗
|τ̃ ∗ +
|τ̃ ∗
∂n
∂ τ̃ dn
d τ̃ ∗
= F (τ̃ ∗ )
>0
dn
=
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• Consumer type  = (1 , ..n ) gets utility µi − pi from choosing

product i where µ measures differentiation between products.
• Let tastes  iid with cdf G () and H() be the cdf of max{i }:

H() = Pr (i ≤  for all i) = G n ().
• A consumer buys a product if and only if µ max{i } − p ≥ v0 ,

where v0 is the outside option utility.
• So the indirect utility from going to the store is

Z



V (p, n) =
ˆ=

p+v0
µ

(µ − p)h()d + v0 H(ˆ
)

(3)
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• Intuition:
• The monopolist can capture fully the indirect utility from trade

via S and so does not want to distort trade.
• However, it cannot capture the entire ex-ante consumer

surplus (due to downward sloping demand), and so distorts
consumer participation downwards.
• Due to the distortion on the consumer side, too few sellers
enter the platform.
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• Suppose now that the monopolist can choose only products’

prices (p) and variety (n).
• Proposition 4: The monopolist induces too little trade at a

given number of participants (p ∗ > c) and also distorts the
consumer participation, τ̃ , downwards.
• Intuition: The monopolist increases p above c to capture

ex-post surplus from consumers, which is inefficient and also
worse for the monopolist than capturing rent from consumers
via a subscription fee (S).
• Corollary 1: If the trade platform cannot charge a subscription

fee to consumers (due to transaction costs), it distorts both
ex-post trade (p ∗ > c) and ex-ante participation of consumers.
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• Suppose now the monopolist can commit only to the number

of variants ex-ante, but cannot commit to prices.
• Lemma: Offering more variety increases consumers’ expected
e

ex-post prices, dp
dn > 0, since more variety implies better
matches to tastes, and so the monopolist could capture more
surplus via higher prices (better segmentation).
• Hence, by offering fewer variants the monopolist could

communicate (credibly) lower ex-post prices.
• Proposition 5: The monopolist offers fewer variants and lower

prices than the case where both variety and prices observed
ex-ante.
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• Proposition 6: Compared to the second-best optimal variety,

the monopolist offers too few variants if the indirect utility,
V (n, p e (n)), is increasing in n. Otherwise, it offers too many
variants.
• Corollary 2: In Vickrey-Salop model with linear/convex/power

transportation costs t(x), the indirect utility from variety is
decreasing and so the monopolist offers too many variants.
• Intuition: With localized competition, the price effect

dominates the direct variety effect.
• Corollary 3: In multinominal logit model, the indirect utility is

increasing in variety, and so the monopolist offers too few
variants.
• Intuition: With global competition between products, the

direct variety effect dominates the price effect.
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No ex-ante commitment to variety or price

• Proposition 7: If the indirect utility increases in variety

(multinominal logit), the monopolist offers more variants in
the partial commitment case than no commitment case.
Otherwise, it offers fewer variants in the partial commitment
case (Vickrey-Salop model).
• Proposition 8: If ∂np V < 0, the monopolist sets a higher n

and τ̃ in the full commitment case than no commitment case.
Both the monopolist and consumers are better-off with full
commitment. [Spence (1976)]
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• The equilibrium subscription fee has a monopoly markup due
to ex-ante downward sloping demand,
• But the monopolist reduces its markup by the value a
consumer generates to the trade platform (per-consumer profit
from trade).
• This is to communicate consumers that there will be many
consumers and products on the platform.
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positive subscription fees to consumers.
• Puzzling fact: Consumers do not pay a subscription fee in

practice.
• Our explanation: This might be due to full hold-up

(consumers do not see prices or variety before visiting the
platform) (S < 0).
• Competition between platforms might eliminate the monopoly

markup and so make below cost subscription fee more likely:
S = −π.
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the marginal seller surplus.
• Then the platform distorts n further down than the case of
homogenous sellers.
• Per-transaction vs ad-valorem fees to sellers
• In the benchmark, all results apply for an ad-valorem fee and a
fixed fee to sellers.
• If sellers were heterogenous in quality, the platform might
prefer an ad-valorem fee to capture more rent from high
quality sellers.
• This would distort allocations further by increasing the margins
of high quality sellers (since they pay more fees over
transactions).
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• Key findings: The platform behaves like a multi-product

monopolist when it can use non-linear seller fees
• It under-provides variety
• when the platform can commit to variety and prices (e.g., by
making seller fees observable).
• when the platform can only commit to variety, but not to
prices, and the indirect utility increases in variety
(multinominal logit).
• when the platform cannot commit to variety or prices.
• It over-provides variety when the platform can only commit to

variety, but not to prices, and the indirect utility decreases in
variety (Vickrey-Salop).

22 / 22

Equilibrium
• Lemma 1: If F (τ ) is weakly concave and π ∗ (n, w ) is

decreasing and 1/π ∗ (n, w ) is convex in n, then there exists
maximum three equilibria to the sellers’ and buyers’
participation decisions at given (w , φ).

Back

1/4

Equilibrium
• Lemma 1: If F (τ ) is weakly concave and π ∗ (n, w ) is

decreasing and 1/π ∗ (n, w ) is convex in n, then there exists
maximum three equilibria to the sellers’ and buyers’
participation decisions at given (w , φ).

•
Figure: Subgame equilibrium number of sellers and buyers
Back

1/4

The effect of platform’s pricing on equilibrium allocations

Figure: Effect of increasing w on equilibrium.
• Sellers’ prices increase and margins decrease (in case of

imperfect passthrough). The zero profit curve shifts left.

2/4

The effect of platform’s pricing on equilibrium allocations

Figure: Effect of increasing w on equilibrium.
• Sellers’ prices increase and margins decrease (in case of

imperfect passthrough). The zero profit curve shifts left.
• Higher prices lead to lower utility from participating

(consumer indifference curve shifts down).
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The effect of platform’s pricing on equilibrium allocations

Figure: Effect of increasing φ on equilibrium

• Fewer sellers enter (zero-profit curve shifts left).
• The new equilibrium will be E30 . Back
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consumer benefit from having n symmetric variants.
Assume B (n) is increasing and concave, and F (·) is a cdf of
uniform distribution over [0, 1].
Example: Vickrey-Salop model
t
t
t
B(n) = R − ,
p ∗ (n, w ) = c + w + ,
π ∗ (n) = 2 .
4n
n
n
The marginal buyer,
5t
τ̃ = E [R −
− c − w ],
4n
is an increasing and concave function of variety n.
The sellers’ zero-profit condition,
(φ + K )n2
,
t
gives an increasing and convex function of n.
τ̃ =
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