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Abstract

We model a situation where two sellers trade vertically and horizontally differentiated

goods on a platform for which they are charged a commission fee. Sellers’ costs are

asymmetric due to differences in the fees charged by the platform and in their costs

of production. Consumers purchase either a base good, or a bundle comprising of the

base good and an add-on, from one of the sellers on the platform. Consumers differ

in their brand preferences, valuations of quality and in their levels of sophistication.

More specifically, we assume that there is a fraction of consumers who are naive, and

do not observe or consider add-on prices - possibly because they do not foresee their

demand for an add-on - until after they have committed to buying the base good from

a seller. We examine how the interplay of these forces shapes consumer behaviour,

sellers’ pricing strategies and cost pass-through, and platform fees and revenues.
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1 Introduction

This paper is motivated by the observation that firms often shroud the prices of their add-

ons - e.g. additional cover in insurance, printer toner cartridges, hotel mini bars, etc. -

from their consumers till the last stages of a transaction. To the extent that this precludes a

comparison of the aggregate price of a good (inclusive of the add-on) across sellers, it may be

to the detriment of consumers. Indeed, a market study by the Financial Conduct Authority

(FCA) on general insurance add-ons in the UK concluded that the “... practice of revealing

add-on prices only at the point of sale of the primary product is a very powerful barrier to

consumers looking for alternatives...”. 1 Similarly, a market investigation into private motor

insurance by the Competition and Markets Authority (CMA) in the UK found that con-

sumers were “... less likely to compare the price of add-ons from different providers once they

had selected add-ons from their preferred provider of the basic [insurance] policy which [...]

could lead to consumers paying higher prices for add-ons”.2 The Federal Trade Commission

(FTC) too found in a study on auto sales and financing that “[f]or most consumers [...]

add-ons did not come up until the financing process, if at all [...]. The limited amount of

time and circumstances under which [they] had to consider add-on purchases, especially for

consumers who were focused on buying a car and had not previously thought about buying

add-ons, may have contributed to the lack of understanding and consumer confusion ... ”.3

Alternatively, consumers may be unable to foresee their demand for add-ons, until after

they have committed to purchasing the base good from a seller. This, again, results in pur-

chasing decisions that are entirely based on prices of the base good alone, as the CMA found

in its market investigation into retail banking in the UK: “... some overdraft customers may

believe they do not need to shop around because they believe that they use their overdraft much

less than they actually do or not at all. They may therefore not even think about searching

for a product offering better overdraft charges and terms”. 4

Such consumer näıveté (in addition to differences in valuations of quality and brand

preferences) takes on added relevance when sellers trade their goods on a platform and are

1Provisional Findings, General insurance add-ons market study, FCA, 2016, page 25.
2Final Report, Private Motor Insurance Market Investigation, CMA, 2014, para 7.45.
3Buckle Up: Navigating Auto Sales and Financing, Staff Report of the Bureau of Consumer Protection,

FTC, 2020, page 9.
4Final Report, Retail Banking Market Investigation, CMA, 2016, para 6.66.
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charged a commission fee that raises their costs. When there exist cost asymmetries between

sellers - due to differences in the fees charged and/ or in marginal costs of production - and

they pass on any increases in costs to their customers, it has a bearing on consumer choice,

add-on pricing and cost pass-through, and platform fees and revenues.

More specifically, this paper examines the following research questions. First, how do

sellers trading goods on a platform pass on the costs associated with commission fees to

consumers, i.e. how do fees influence the price structure - the relative prices of base goods

and add-ons - and the level of prices. How does the degree and nature of pass-through differ

when sellers’ marginal costs of production increase as opposed to an increase in their fees?

Second, when a fraction of consumers are naive and are either uninformed about add-on

prices or are unable to foresee their demand for the add-on at the outset, how does this

influence cost pass-through? A related question is how does the näıveté of such consumers

affect their welfare. Further, how does the fraction of consumers who only buy the base

good affect pass-through? Third, how do cost asymmetries between sellers influence sellers’

pricing strategies. Finally, how does the interplay of these forces affect the commission fees

charged by the platform and its fees revenues? Are platforms benefitted by the presence of

naive consumers who are captive at the point of sale and can be sold expensive add-ons? Or

are their revenues increasing in the fraction of sophisticated, well informed consumers who

drive down prices, thereby leading to greater buyer traffic on platforms? How do platforms

determine the commission fees charged from sellers when some sellers enjoy cost efficiencies?

Can fees potentially reverse the efficiencies enjoyed by a low-cost seller?

In our model, two sellers located at the ends of a Hotelling line sell vertically differen-

tiated goods, namely a base good and a bundle of higher quality, comprising of the base

good with an additional add-on. The sellers list their goods on a platform such as a price

comparison web site which charges them a flat commission fee each time a sale is made via

the platform. Fees are typically determined by the platform and are not ex ante identical

across sellers. Further, marginal costs of production are identical for the two goods but vary

across the sellers; we assume, without loss of generality, that seller 1’s costs are higher.

Consumers, distributed uniformly along the Hotelling line, differ from one another in

three dimensions. First, consumers are differentiated by an idiosyncratic taste parameter

that captures how well the sellers’ goods match their preferences. Second, they differ in
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their level of sophistication. We assume that naive consumers are, for the reasons mentioned

above, entirely guided by the prices of base goods when choosing the seller to buy from,

while sophisticated consumers take into account the total cost of the good (inclusive of the

add-on) when choosing a seller. Finally, consumers differ in their marginal utility of income.

As in Ellison (2005), consumers with lower marginal utilities of income have relatively higher

incremental valuations of quality (are “high type”) and are less sensitive to price differences

across the sellers than consumers with a high marginal utility of income (are “low type”). We

assume that of the high type consumers, a fraction are sophisticated while the rest are naive.

The timing of the game is as follows. First, the platform decides the commission fees to

be paid by sellers. We capture the typically long-term and sticky nature of contracts between

sellers and a platform and the continual entry of new sellers on the platform by modeling

one of the sellers as an incumbent whose fees is determined by the platform at an earlier

date. We assume, without loss of generality, that the high-cost seller is the incumbent and

normalise its fees to one. Thus, the platform only determines the fees, c∗

2, to be paid by the

efficient seller in the first stage. We assume that fees are common knowledge. Then, sellers

simultaneously choose the prices of their base good and bundle. Finally, consumers decide

whether to purchase the base good only or the bundle and the seller to buy from.

As expected, at the equilibrium, sellers charge a higher price for the bundle than for the

base good alone and consumers self-select, with low type consumers buying only the base

good and the high type consumers buying the add-on too. But, perhaps, the more interest-

ing findings of the paper are to do with the impact of consumer näıveté, brand preferences

and differences in valuations of quality, together with cost asymmetries between sellers, on

sellers’ pricing strategies and platform fees and revenues.

Lower costs allow the efficient seller to set a relatively low price for its base good, but in-

terestingly, its add-on is more expensive than that sold by the high-cost seller. This is because

a high priced add-on allows it to extract the relatively higher surplus of the naive consumers.

Low headline prices lure these consumers (in addition to consumers with a low valuation of

quality), who are then locked-in and sold expensive add-ons at the point of sale. In contrast,

the high-cost seller passes on its higher costs through the price of its base good. As marginal

costs of production are identical for the two goods, profit margins are higher on sales of the

bundle. Consequently, the high-cost seller keeps its add-on prices low - in an attempt to keep
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the total price of its bundle competitive - so as to protect the more profitable sales of the

bundle. Nevertheless, its bundle too is more expensive than the one sold by the efficient seller.

However, there are marked deviations from these pricing strategies when the fraction

of low type consumers in the population is low enough, or when there are very few sophis-

ticated or naive consumers in the population. Specifically, when there are no sophisticated

consumers in the population, so that all consumers are either naive or are of low type, the

relative prices of base goods become pivotal to purchase decisions. Consequently, competi-

tive pressure ensures that base good prices converge. The high-cost seller is now unwilling

to charge a high price of its base good and, instead, offers a more expensive add-on to re-

cover its higher costs. Conversely, when there are no naive consumers, sellers have a lower

incentive to set high prices for their add-ons (to extract the surplus of such consumers), and

add-on prices converge. Lastly, when there are no low type consumers, the efficient seller

offers a more expensive base good but lowers the price of its add-on. All consumers buy the

bundle now and these price adjustments allow the efficient seller to charge a higher price for

its bundle while maintaining the competitiveness of its price.

That the efficient seller’s headlines prices are, in general, cheaper but its add-on more

expensive, results, not surprisingly, in a mass of naive consumers who make suboptimal de-

cisions; they purchase the bundle from the efficient seller and are ex post worse off than if

they had purchased from the high-cost seller. We find that an increase in the commission

fee, c∗

2, reduces the mass of such consumers by bringing about a realignment in the add-on

prices of the sellers. Following an increase in the fee, the efficient seller raises the price of its

base good partially to recover its higher costs (due to the increase), but reduces the price of

its add-on to ensure that the price of its bundle remains competitive. In response, the prices

of goods sold by the high-cost seller increase as well, but to a smaller extent. For similar

reasons, an increase in the marginal cost of the sellers, that affects them both uniformly,

is also passed on only through the price of the base good; however, in this case, the cost

pass-through is complete.

The next set of findings examines how the extent of the cost pass-through (of higher

fees) varies with changes in price sensitivities, the extent of consumer näıveté and differences

in consumer valuations of quality. When the proportion of low type consumers in the popu-

lation is very high, most consumers in the population are very price sensitive and purchase
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the base good only. Hence, the efficient seller is unable to pass on the increase in costs arising

from an increase in fees through the price of the base good. As cost pass-through via the base

good is low, the downward pressure on add-on prices (to keep bundle prices competitive) is

also low. Consequently, add-on prices, too, decrease to a lesser extent. Similar results are

obtained when the fraction of sophisticated consumers in the population, β, is high.

In the limiting case, i.e. when β is close to zero, the prices of the sellers’ base goods

are equal, as discussed above, and any increase in fees results in an equal increase in these

prices. In the absence of the relatively more price sensitive and sophisticated consumers,

add-on prices have little bearing on the purchasing behaviour of consumers; the low type

consumers buy only the base good while the naive consumers do not consider these prices at

the outset and are captive at the point of sale. Thus, the efficient seller passes on the increase

in costs (arising from an increase in fees) by selling more expensive add-ons than before.

Conversely, when β is close to one, there are no naive consumers and sellers lose the

incentive to set high prices for their add-ons. The efficient seller passes on an increase in its

costs by charging a higher price for its base good. Add-on prices are left unchanged to keep

the total price of its bundle competitive.

The last set of findings examines platform fees and revenues. We find that the platform

charges a higher fee from the efficient seller but this higher rate does not reverse the latter’

cost advantage. This is because when c∗

2 > 1, a further increase in fees, at the equilibrium,

results in a loss in net fee revenue - due to shifts in demand in favour of the high-cost seller

following changes in relative prices as discussed above - that is exactly offset by the gain in

revenue due to the higher fee, per se. Simply put, the higher fee allows the platform to gain

greater fee revenues by leveraging the higher demand that the efficient seller faces due to its

cost efficiencies.

Further, we find, perhaps counterintuitively, that platform revenues are increasing in the

price sensitivity of naive consumers. When consumers are more price sensitive, lower prices

charged by the efficient seller, at equilibrium, result in a greater demand for its goods. This,

in turn, results in an increase in the platform’s fees revenues as it charges a higher fee from

the efficient seller. However, heightened price sensitivity also results in a lower fee (which,

in turn, influences prices and demand), but we find that the former effect dominates so that

revenues increase.
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Also, one may expect that as low type consumers buy only the low priced base good, an

increase in the proportion of such consumers in the population would depress the platform’s

revenues. We find that the converse holds true and that revenues increase. This is because

while c∗

2 decreases with an increase in the proportion of such consumers - leading to a drop

in the platform’s revenues - there is also a shift in demand in favour of the efficient seller.

The latter occurs due to a change in relative prices following an increase in the proportion

of low type consumers - base good prices fall for both sellers, with a greater drop observed

in the prices of goods sold by the efficient seller (due to its lower costs). As c∗

2 > 1, this shift

in demand results in an increase in platform fees revenues. We find that the latter effect

dominates.

Again, contrary to the expectation that an increase in the fraction of sophisticated con-

sumers in the population would depress platform revenues - owing to their greater price

sensitivity and sophistication - revenues increase. An increase in the presence of such con-

sumers in the population results in a site-wide drop in prices (including that of the add-on),

with a disproportionately greater drop in prices of goods sold by the efficient seller. This

shifts demand in favour of the efficient seller and as it is charged a higher fee, platform

revenues increase. We find that the fee itself, decreases too, but the former effect dominates

leading to an increase in revenues.

Finally, revenues are found to be increasing in the cost advantage of the efficient seller.

An increase in the latter results in lower costs leading to a drop in prices charged by the

efficient seller. In response, the high-cost seller lowers its prices too, though to a lesser ex-

tent, leading to a shift in demand in favour of the efficient seller. As the fees charged from

the latter are higher, platform revenues increase. Further, c∗

2 itself rises with increases in the

cost advantage, so that revenues increase.

Related Literature: This paper is at the interface of three streams of literature. The

first examines add-on pricing strategies of firms; more specifically, the factors influencing

a firm’s decision to bundle add-ons, their pricing and the impact on profits. While early

studies (Gabaix and Laibson (2006), Lal and Matutes (1994), Verboven (1999)) argued that

any profits earned on add-ons would be competed away in the form of lower prices of the

base good, Ellison (2005) was the first to show that add-ons can actually raise profits by

creating an adverse selection problem that makes price-cutting unappealing. Other studies
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focus on factors that impinge on a firm’s decision of whether to bundle add-ons, and their

pricing. For instance, Geng et al. (2018) explores how a firm’s add-on strategy is influenced

by an online platform’s distribution contract choice. Similarly, Choudhary and Zhang (2016)

analyses the impact of competition on firms’ decisions of whether to bundle add-ons or offer

them à la carte, when firms have asymmetric qualities. Borenstein et al. (2000) looks at

whether competition in the durable-equipment market necessarily suppresses the exercise of

market power in the aftermarket.

The second stream of literature studies how consumer näıveté affects market outcomes.

Shapiro (1995) identifies the presence of myopic/ poorly informed consumers as one of the

causes of market failure in aftermarkets. Verboven (1999) studies firms’ add-on pricing

strategies in an environment with vertical and horizontal differentiation, where there is a

group of myopic consumers in the market. Gabaix and Laibson (2006) examines firms’

decisions of whether to advertise or shroud their add-on prices when some consumers are

boundedly rational or myopic and derives conditions under which competitive price cutting

and educational advertising does not occur in equilibrium.

Armstrong (2015) discusses when the presence of savvy consumers results in search ex-

ternalities that improve the deals available to all consumers, and when non-savvy consumers

give rise to ripoff externalities and fund generous deals for all consumers. Shulman and

Geng (2013, 2016) examine the implications for consumer welfare and profits when firms are

horizontally and vertically differentiated and there is a segment of naive consumers who are

unaware of add-on fees at the outset.

More recently, an emerging stream of literature focuses on agency pricing and examines

how involvement of trading platforms and the nature of the contract between them and firms

influences pricing strategies. Hao and Fan (2014) studies pricing of e-books and e-readers

and social welfare under wholesale and agency pricing models. Ronayne (2020) examines

whether consumers, including those who do not use price comparison websites, are better

off with the presence of such sites in the market place. Wang and Wright (2020) argues that

despite the possibility of showrooming, insistence on price parity clauses such as MFNs often

harm consumers. Other work in this area includes Tian et al. (2017) that examines prof-

itability under wholesale pricing vs. agency pricing. Similarly, Hao et al. (2016) examines

advertising revenue-sharing contracts under agency pricing for app sales.
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This paper adds to the literature by examining how näıveté, brand preferences and

differing price sensitivities of consumers, together with cost asymmetries between sellers,

influence consumer buying behaviour, pricing strategies and cost pass-through by sellers and

platform revenues. More specifically, it explores the level and the structure of prices - i.e.

the relative prices of base goods and add-ons - and the extent of cost pass-through, when

sellers are charged a commission fee for trading their goods on a platform which, in turn, is

shaped by the interplay of these factors.

The rest of the paper is structured as follows. The next section lays out the model while

Section 3 describes the key findings of the paper. Section 4 concludes the paper. Proofs are

collected in an Appendix.

2 Model

There are two sellers in the market, indexed by i ∈ {1, 2} and located at the two ends of

a Hotelling line, that sell two vertically differentiated goods. These include a base good of

low quality and a bundle of higher quality, comprising of the base good with an additional

add-on, with prices piL and piH respectively. Marginal costs of production are constant and

identical for the low and high quality goods, but vary across the sellers. We assume, without

loss of generality, that seller 1’s marginal cost is k while seller 2’s cost is k − x, where x > 0.

Sellers list their goods on a platform such as a price comparison web site, which charges a

flat commission fee each time a sale is made via the platform. We assume that fees are deter-

mined by the platform and are not ex ante identical across sellers. As new sellers continually

enter the market and negotiate with platforms to appear in their listings, and contracts be-

tween platforms and sellers are typically long term and sticky in nature, we model a situation

whereby there is an incumbent seller with an existing contract. Without loss of generality,

we normalise the commission fees paid by this seller to one, i.e. c1 = 1, while the fees paid

by a new seller, c2, is determined by the platform so as to maximise its payoff.

There is a measure one of consumers, distributed along the Hotelling line, who differ

from one another in three dimensions. First, consumers are differentiated by an idiosyn-

cratic taste parameter θ ∼ U [0, 1] that characterises how well the sellers’ goods match their

preferences. Second, consumers differ in their level of sophistication. More specifically, some
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consumers are naive and either cannot observe or do not consider sellers’ add on prices -

possibly because they do not foresee their demand for the add-on - until after they have

committed to purchasing the base good from a seller. Therefore, such consumers only con-

sider the price of the base good when choosing which seller to buy from. However, they are

locked-in and buy high-priced add-ons at the point of sale. In contrast, sophisticated con-

sumers consider the aggregate price of a good, i.e. inclusive of the add-on, when choosing a

seller. Finally, consumers differ in their marginal utility of income, α. Thus, for a proportion

γ of consumers, α = αl. Of the remaining 1 − γ consumers, for a proportion β of consumers,

α = αs, while for the remaining (1 − γ)(1 − β) consumers, α = αn, where 0 < αn < αs < αl.

As in Ellison (2005), consumers with lower marginal utilities of income, i.e. α = αs, αn, have

a relatively higher incremental valuation of quality (are “high type”) and are less sensitive to

price differences across the sellers than consumers with α = αl (are “low type”). We assume

that consumers with α = αs are sophisticated, while those with α = αn are naive. Indeed,

the CMA found that “... customers [who] use an unarranged overdraft facility are generally

less likely to switch than [those using] an arranged overdraft facility”.5,6

The utility of a consumer of type (θ, α) from consumption of the high quality bundle is

u − θ − αp1H when he buys from the high-cost seller and u − (1 − θ) − αp2H if he buys from

the efficient seller. His utility, u−y −θ −αp1L, y > 0, is lower, if he buys the base good from

the high-cost seller and u − y − (1 − θ) − αp2L if he buys it from the efficient seller. Each

consumer buys at most one unit of the good and derives zero utility if he does not make a

purchase. We assume that u is large enough so that the market is covered.

The timing of the game is as follows. First, the platform decides the commission fees,

c∗

2, to be paid by the efficient seller (with c∗

1 normalised to one); fees are common knowledge.

Second, sellers simultaneously choose the prices of their goods, piL and piH , i ∈ {1, 2}. Fi-

nally, consumers decide whether to purchase the base good only or the high quality bundle

and the seller to buy from. Note that the add-on cannot be bought in isolation.

5Final Report, Retail Banking Market Investigation, CMA, UK, 2016, para 6.46.
6Overdraft facilities refer to the ability to borrow money from a bank on a short-term flexible basis,

whether arranged in advance with the bank or unarranged.
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3 Equilibrium

As “high type” consumers (with α = αs, αn) have a higher valuation of quality, they are

more likely to buy add-ons while “low type” consumers (with α = αl) buy the base good

only. For such purchasing behavior to hold, the following individual rationality and incentive

compatibility constraints must be satisfied.

i. For low type consumers who buy the base good from, say, the high-cost seller:

u − y − θ − αlp1L ≥ 0

u − y − θ − αlp1L ≥ u − θ − αlp1H

u − y − θ − αlp1L ≥ u − (1 − θ) − αlp2H

u − y − θ − αlp1L ≥ u − y − (1 − θ) − αlp2L

ii. For high type sophisticated consumers who buy the bundle from, say, the high-cost seller:

u − θ − αsp1H ≥ 0

u − θ − αsp1H ≥ u − y − θ − αsp1L

u − θ − αsp1H ≥ u − y − (1 − θ) − αsp2L

u − θ − αsp1H ≥ u − (1 − θ) − αsp2H

iii. For high type naive consumers who choose a seller based on a comparison of base good

prices but eventually buy the bundle from, say, the high-cost seller:

u − θ − αnp1H ≥ 0

u − θ − αnp1H ≥ u − y − θ − αnp1L

u − y − θ − αnp1L ≥ u − y − (1 − θ) − αnp2L

Similar constraints apply for consumers who purchase from the other seller.

We first consider the demand from low type consumers. Such consumers are indifferent
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between the two sellers if

u − y − θ − αlp1L = u − y − (1 − θ) − αlp2L

The high-cost seller draws consumers with

θ ≤ θl =
1

2
+

αl(p2L − p1L)

2

while the remaining consumers buy from the other seller. The high-cost seller’s profit from

such consumers is then given by

γ

(

1

2
+

αl(p2L − p1L)

2

)

(p1L − 1 − k) (1)

Next, we consider the demand from sophisticated consumers who purchase the add-on

as well and take its price into consideration at the time of making their purchase decision.

Specifically, they compare the total price of the good across sellers when deciding who to

purchase from. Such consumers are indifferent between the two sellers if

u − θ − αsp1H = u − (1 − θ) − αsp2H

They buy from the high-cost seller if

θ ≤ θs =
1

2
+

αs(p2H − p1H)

2

while the remaining consumers buy from the other seller. Then, the high-cost seller’s profit

from such consumers is given by

(1 − γ)β

(

1

2
+

αs(p2H − p1H)

2

)

(p1H − 1 − k) (2)

Finally, we consider the demand from naive consumers. They are indifferent between

the two sellers if

u − y − θ − αnp1L = u − y − (1 − θ) − αnp2L
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and buy from the high-cost seller if

θ ≤ θn =
1

2
+

αn(p2L − p1L)

2

However, since they eventually buy the add-on too, the high-cost seller’s profit from such

consumers is

(1 − γ)(1 − β)

(

1

2
+

αn(p2L − p1L)

2

)

(p1H − 1 − k) (3)

Note that naive consumers, owing to their näıveté or lack of information, may not, ex

post, always make rational choices. In particular, as their choice of seller is entirely guided

by a comparison of the prices of base goods but they purchase the add-on too at the point

of sale, it may be that some consumers would be better off purchasing the bundle from the

other seller.

Then, from equations (1), (2) and (3), the high-cost seller’s maximisation problem is

max
p1L,p1H

π1 = γ

(

1

2
+

αl(p2L − p1L)

2

)

(p1L − 1 − k) +

(1 − γ)β

(

1

2
+

αs(p2H − p1H)

2

)

(p1H − 1 − k) +

(1 − γ)(1 − β)

(

1

2
+

αn(p2L − p1L)

2

)

(p1H − 1 − k) (4)

Similarly, the low-cost seller’s maximisation problem is

max
p2L,p2H

π2 = γ

(

1

2
−

αl(p2L − p1L)

2

)

(p2L − c2 − k + x) +

(1 − γ)β

(

1

2
−

αs(p2H − p1H)

2

)

(p2H − c2 − k + x) +

(1 − γ)(1 − β)

(

1

2
−

αn(p2L − p1L)

2

)

(p2H − c2 − k + x) (5)

Suppose the prices that maximise sellers’ profits are p∗

1L(c2), p∗

2L(c2), p∗

1H(c2) and p∗

2H(c2).

Then, the platform’s payoff, comprising of the revenues from the commission fee it charges
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the sellers, is given by

πP = γ

(

1

2
+

αl(p
∗

2L − p∗

1L)

2

)

+ (1 − γ)β

(

1

2
+

αs(p
∗

2H − p∗

1H)

2

)

+

(1 − γ)(1 − β)

(

1

2
+

αn(p∗

2L − p∗

1L)

2

)

+ c2γ

(

1

2
−

αl(p
∗

2L − p∗

1L)

2

)

+

c2(1 − γ)β

(

1

2
−

αs(p
∗

2H − p∗

1H)

2

)

+ c2(1 − γ)(1 − β)

(

1

2
−

αn(p∗

2L − p∗

1L)

2

)

(6)

and the platform maximises its payoff with respect to the commission fees, c2.

We find that, as expected, sellers charge a higher price for the bundle than for the base

good, at the equilibrium, and consumers self-select, with low type consumers buying only the

base good and the high type consumers buying the add-on too. Lower total costs, despite

higher fees, allow the efficient seller to keep its prices low - its base good and bundle prices

are cheaper but its add-on is more expensive. Due to its low headline and bundle prices it

draws a greater share of the low type and sophisticated consumers. In addition, a greater

number of naive consumers - who are entirely guided by relative prices of base goods in their

choice of seller - also opt to purchase from the efficient seller. Once locked-in, they are sold

expensive add-ons that allow the efficient seller to extract their relatively higher surplus. In

contrast, the high-cost seller passes on its higher costs through the price of its base good.

Sales of the bundle are more profitable - as the marginal costs of producing the base good or

the bundle are identical - and the high-cost seller keeps its add-on prices low in an attempt

to keep the total price of its bundle competitive. Nevertheless, its bundle is more expensive

than the one sold by the efficient seller.

Consequently, there is a mass of naive consumers (bounded above by 1
2
), who ex post,

make a sub-optimal decision in purchasing the bundle from the efficient seller; more specif-

ically, their payoff would have been higher had they purchased, instead, from the high-cost

seller.

Interestingly, this mass of naive consumers is decreasing in commission fees, c∗

2. This is

because an increase in the latter lowers the price of the efficient seller’s add-on and raises

the price of the add-on sold by the high-cost seller, in addition to raising the prices of both

base goods. This realignment in prices occurs for the following reason. An increase in fees,

c∗

2, raises the efficient seller’s costs, that it attempts to recover by passing on to consumers.

13



Since, sales of the bundle are more profitable owing to their greater margins, the seller passes

on an increase in costs primarily through the price of its base good. At the same time, it

reduces the price of its add-on, so that the total price of its bundle remains competitive. In

response, and given that all consumers are served, the high-cost seller raises its prices too,

though to a smaller extent.

We also find that base good prices are decreasing in the fraction of low type consumers,

with a greater drop observed in the price charged by the efficient seller, due to its lower

costs. There is no change in the prices of add-ons. Similarly, an increase in the mass of

sophisticated consumers exerts a downward pressure on all prices due to their greater price

sensitivity and consideration of the total price of the bundle in all purchasing decisions.

The following proposition summarises these findings.

Theorem 1 (Equilibrium). Suppose two sellers list their vertically and horizontally differ-

entiated products on a platform for which they pay the latter a commission fee. Then, for

αs, αl high enough, there exists an equilibrium such that for y ∈ [
¯
y, ȳ] and u ≥

¯
u, where

¯
y, ȳ,

¯
u > 0, at the equilibrium,

i. Low type consumers with a high marginal utility of income, αl, buy only the base good

while the high type consumers with lower marginal utilities of income, αs or αn, purchase

the add-on too.

ii. There is a mass of naive consumers, decreasing in the commission fees charged from the

efficient seller, who buy the high quality bundle from the efficient seller but who would

have been better off buying from the high-cost seller instead.

iii. When αn is low enough, prices of base goods sold by both sellers are decreasing in γ,

with a greater drop observed in the price of the good sold by the efficient seller. There

is no change in the prices of add-ons.

iv. When αn is low enough, prices of base goods are decreasing in β, with a greater drop ob-

served in the price of good sold by the efficient seller. Prices of add-ons decrease as well.

The next proposition describes the sellers’ pricing strategies.

Theorem 2 (Pricing Strategies). When αl, αs are high enough,
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i. The high-cost seller offers a more expensive base good than the efficient seller; however,

the reverse holds when the proportion of low type consumers, γ, is low enough. Prices

of base goods are equal across sellers when there are very few sophisticated consumers

in the population.

ii. The high-cost seller offers a cheaper add-on than the efficient seller; however, the reverse

holds when the proportion of low type consumers, γ, is low enough, or when there are

very few sophisticated consumers in the population. Prices of add-ons are equal across

sellers when there are very few naive consumers.

As discussed above, the efficient seller’s base good and bundle are cheaper but its add-on

is more expensive. When β is close to zero, consumers are either naive or have a very low

valuation of quality. For such consumers, it is only the relative prices of base goods that

matter, as their purchase decisions, including the choice of seller, are entirely based on a

comparison of these prices alone. Consequently, competitive pressure between sellers en-

sures that prices of their base goods are equal so that, at the equilibrium, exactly half of the

mass of consumers purchases from either seller. As the high-cost seller is now unwilling to set

too high a price for its base good, it offers a more expensive add-on, reflecting its higher cost.

On the other hand, when β is close to one and there are no naive consumers, sellers

have a lower incentive to set a high price for their add-ons. This is because there are no

captive consumers who can be sold expensive add-ons; rather, all consumers are relatively

more price sensitive and factor in the full cost of the products they intend to buy, at the

outset. Then, prices of add-ons sold by the two sellers are equal and the price of the base

good sold by the high-cost seller is higher, as before, owing to its higher costs.

Finally, when γ is close to zero, all consumers purchase the high quality bundle. The

efficient seller’s base good is now more expensive and its add-on cheaper. This is because the

efficient seller now has a lower incentive to set low base good prices; there are no low type

consumers who buy the base good only, and the naive consumers - though influenced by a

comparison of base good prices - are relatively price insensitive. Instead, it reduces the price

of its add-on; this rearrangement in prices allows it to charge a higher price for its bundle,

but at the same time, maintain the competitiveness of its price, i.e. p∗

1H > p∗

2H .

The proposition below explores how the degree of pass-through - whether of increases
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in fees or marginal costs of production - depends on factors such as the price sensitivity of

naive consumers, extent of näıveté among consumers and their valuations of quality.

Theorem 3 (Cost pass though). When αs, αl are high enough,

a. Increases in commission fees, c∗

2, result in

i. an increase in prices of base goods and the add-on sold by the high-cost seller and a

decrease in the price of the add-on sold by the efficient seller. Cost pass-through is

incomplete, i.e. the entire increase in fees is not passed on to consumers.

ii. a smaller increase in the price of the base good and a smaller decrease in the price

of the add-on sold by the efficient seller with increases in the mass of sophisticated

consumers or low type consumers.

iii. an increase in the price of the base good and the add-on of the efficient seller when

there are no sophisticated consumers, i.e. β = 0.

iv. an increase in the price of the base good sold by the efficient seller, with no changes

in the price of its add-on, when there are no naive consumers, i.e. β = 1.

b. Increases in marginal costs of production, k, that uniformly affect the sellers, are com-

pletely passed on by sellers in the form of higher prices of base goods.

That an increase in commission fees charged from the efficient seller leads to a rise in base

good prices and the price of the add-on sold by the high-cost seller but a drop in add-on prices

of the efficient seller has been discussed above. We also find that while the pass-through of

higher fees is incomplete, increases in marginal costs, k, that uniformly affect both sellers are

entirely passed on to consumers, through higher prices of the base good, i.e. δpiL

δk
= 1, i ∈ 1, 2.

Next, when γ is high, so that there are more low type consumers who buy only the base

good, the efficient seller is unable to pass on an increase in fees through a higher price of its

base good. As cost pass-through via the base good is low, the downward pressure on add-on

prices (to keep bundle prices competitive) is also low. Consequently, add-on prices, decrease

to a lesser extent. Similar results are obtained when β, the fraction of the price sensitive

sophisticated consumers in the population, is high.
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Recall from Theorem 2 that when β is close to zero so that all high type consumers are

naive, competitive pressure between sellers ensures that the prices of their base goods are

equal and any increases in the fees charged from the efficient seller result in an equal in-

crease in these prices. In the absence of the relatively more price sensitive and sophisticated

consumers, add-on prices have little bearing on the purchasing behaviour of consumers; the

low type consumers buy only the base good while the naive consumers do not consider these

prices at the outset and are captive at the point of sale. Thus, the efficient seller passes on

the increase in its costs (arising from the higher fee) by selling more expensive add-ons too,

than before.

Conversely, when β is close to one and there are no naive consumers, sellers have a lower

incentive to set high prices for their add-ons. The efficient seller passes on an increase in its

costs by charging a higher price for its base good. Add-on prices are left unchanged by both

sellers to keep the total price of the bundle competitive.

The final proposition of the paper examines how the interplay of cost asymmetries and

differences in valuations of quality and the level of sophistication influences platform fees and

revenues. First, we find that the platform charges a higher commission fee from the efficient

seller. This is because when c∗

2 > 1, a further increase in fees, at the equilibrium, results in

a loss in net fee revenue (due to a shift in demand across sellers following changes in relative

prices, as discussed above) that is exactly matched by the gain in revenue due to the higher

fee/ rate, per se. Nevertheless, we find that this does not reverse the cost advantage of the

efficient seller, i.e. 1 + x − c∗

2 > 0.

Next, as αn increases, platform revenues increase. This is because an increase in the

price sensitivity of naive consumers has two effects. First, as prices of the goods sold by the

efficient seller are lower at equilibrium, an increase in αn implies a greater shift in demand (of

the naive consumers) from the high-cost seller to the efficient seller. These shifts in demand

across sellers result, in turn, in an increase in fees revenues for the platform as it charges a

higher fee from the efficient seller. Second, an increase in price sensitivity also results in a

drop in fee revenues due to a decline in the fee, c∗

2, charged from the efficient seller, per se,

as discussed below. Incidentally, this decrease in fees, in turn, also changes relative prices in

favor of the efficient seller, leading to an increase in the demand faced by it, and reinforces

the first effect. We find that, at the equilibrium, the first effect outweighs the second effect,
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resulting in an increase in total revenues of the platform.

That an increase in αn results in a lower fee charged from the efficient seller may be

explained as follows. Recall that at the equilibrium, c∗

2 is so chosen that:

δπP

δc2

=
δD1

δc2

+ c∗

2

δD2

δc2

+ D2 = 0

where D1, D2 are the demands faced by high-cost and efficient seller respectively. Since the

market is covered, δD1

δc∗

2

= − δD2

δc∗

2

, so that,

δπP

δc2

= (c∗

2 − 1)
δD2

δc2

+ D2 = 0 (7)

As discussed earlier, an increase in the fees/ rate, per se, raises the revenues received from

the efficient seller (second term in the expression above). But, in addition, it also leads to

a shift in demand away from the efficient seller, i.e. δD2

δc2

< 0, because a higher fee adds

to its total costs of production and is passed on to consumers in the form of higher prices.

The high-cost seller effects an increase in his prices too, in response, but to a lesser extent.

This shift in demand, in turn, causes a drop in the net fees revenues obtained from the two

sellers as c∗

2 > 1 (first term in (7)). A high αn reinforces both these effects; demand faced

by the efficient seller, whose products are cheaper, is higher when naive consumers are more

price sensitive (second term in (7)). But, with a high αn, demand faced by the efficient

(high-cost) seller also decreases (increases) to a greater extent with increases in fees - partly

due to the heightened price sensitivity of naive consumers - resulting in a greater drop in

revenues from fees (first term in (7)). We find that the latter effect dominates, leading to a

lower commission fee than when αn is low.

Platform revenues are also increasing in the proportion of sophisticated consumers in

the population, β. As discussed earlier, an increase in the number of such consumers exerts

a downward pressure on the price of add-ons and base goods, with a greater drop in the price

of goods sold by the efficient seller. Consequently, relative prices change in favour of the effi-

cient seller, resulting in a shift of demand to the latter and an increase in the net fees revenues

received from the two sellers (as c∗

2 > 1). However, c∗

2 itself is decreasing in β resulting in a

drop in revenues. We find that the first effect dominates leading to an increase in revenues.

The fees, c∗

2, itself is decreasing in β as an increase in the fraction of sophisticated con-
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sumers in the population leads to a greater drop in prices of the efficient seller and increases

the demand faced by it (second term in (7)). However, it also results in a greater shift in

demand away from the efficient seller - as there are more sophisticated consumers now who

make this switch - when increases in fees make its bundle relatively more expensive than

before (first term in (7)). We find that the latter effect dominates so that fees decrease.

Similarly, we find that fees are decreasing in γ. As the fraction of low type consumers in

the population increases, base good prices fall, with a greater drop observed in the case of the

efficient seller. This leads to an increase in demand faced by the efficient seller (second term

in (7)). However, with increase in fees, demand also shifts away from the efficient seller due

to an increase in the prices of its goods, due to cost pass-through. When γ is high, this shift

in demand occurs to a greater extent as there are more low type consumers (first term in (7))

who make this shift. We find that the second effect dominates so that fees are decreasing in

γ. This, drop in fees, per se, has the effect of reducing the platform’s revenues. However, an

increase in γ also leads to an increase in revenues - by bringing about a greater drop in the

price of the base good sold by the efficient seller, it shifts demand in favor of the efficient

seller. As the fees charged from the latter is higher, this leads to an increase in revenues. We

find that, at the equilibrium, the latter effect dominates, so that revenues are increasing in γ.

Finally, revenues are increasing in the efficient seller’s cost advantage, x. As x increases,

its total costs, and hence, prices fall. The high-cost seller lowers its prices too, in response,

though to a lesser extent. Following this change in relative prices, demand shifts in favour of

the efficient seller, and consequently, net fees revenues increase. But, c∗

2 itself is increasing in

x as well, so that total revenues increase. Fees are increasing in x because neither the extent

of the cost advantage, x, nor, in fact, the marginal cost of production, k, has any impact

on the degree of pass-through (first term in (7)). Rather, it is only the demand faced by

sellers that is affected - an increase in the cost advantage leads to a further drop in prices of

the efficient seller due to which it draws a greater number of consumers than before (second

term in (7)). Hence, from (7), a higher x is associated with a higher fee.

The following proposition summarises these findings.

Theorem 4 (Platform Revenues and Fees). When αl, αs are high enough,

i. The platform charges a higher commission fee from the efficient seller; however, this
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does not reverse the cost advantage of the efficient seller, i.e. 1 + x − c∗

2 > 0.

ii. The platform’s fee revenues are increasing in the proportion of sophisticated consumers

in the population (when αn is low enough as well), the proportion of low type consumers

(when αn is low enough as well), the marginal utility of income of the naive consumers

and the extent of the cost advantage of the efficient seller.

iii. The commission fees charged from the efficient seller is increasing in the extent of the

cost advantage of the efficient seller and decreasing in the proportion of sophisticated

consumers in the population (when αn is low enough as well), the proportion of low type

consumers (when αn is low enough as well) and the marginal utility of income of the

naive consumers.

4 Conclusion

There is a vast literature that focuses on add-on pricing strategies of firms, involving the

factors that influence firms’ decisions of whether to bundle add-ons, their pricing and profits.

Other streams of literature examine the impact of consumer näıveté on market outcomes,

and agency pricing, i.e. how the involvement of trading platforms and the nature of contracts

between platforms and firms influence pricing strategies. What has received less attention

is how consumer choice, add on pricing - and the related issue of cost pass-through - and

platform fees and revenues are influenced by consumer näıveté, differences in valuation of

quality and cost asymmetry between firms when sellers are charged a fee for trading their

goods on a platform. This paper attempts to fill this gap in the literature.

We find that there exists an equilibrium where consumers with a high marginal utility of

income buy the base good while consumers with relatively lower marginal utilities of income

buy the high quality bundle. Lower costs permit the efficient seller to charge low headline

prices and high add-on prices. This allows them to lure the price insensitive, naive consumers

who are then locked-in and sold expensive add-ons at the point of sale. Not surprisingly, this

results in a mass of consumers who are ex post worse off buying the bundle from the efficient

seller; they would have been better off purchasing from the high-cost seller instead. However,

we find that there are marked deviations from this pricing strategy when the fraction of low
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type consumers in the population is low, or when there are very few sophisticated, or naive

consumers in the population. This paper also examines how the degree of cost pass-through

- of increases in marginal costs of production and commission fees - depends on the interplay

of these factors.

Finally, we examine platform fees and revenues; we find that the platform charges a

higher fee from the efficient seller. Further, its revenues are increasing in the fraction of

sophisticated and low type consumers in the population, the price sensitivity of the naive

consumers and the extent of the cost advantage of the efficient seller. The fees charged from

the efficient seller, however, is increasing in the extent of the cost advantage of the efficient

seller only but decreasing in the other parameters.
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6 Appendix

Proof of Theorem 1

The sellers’ profits are

π1 = γ

(

1

2
+

αl(p2L − p1L)

2

)

(p1L −1−k) + (1−γ)β

(

1

2
+

αs(p2H − p1H)

2

)

(p1H −1−k) +

(1 − γ)(1 − β)

(

1

2
+

αn(p2L − p1L)

2

)

(p1H − 1 − k) (8)

and

π2 = γ

(

1

2
−

αl(p2L − p1L)

2

)

(p2L−c2−k+x) + (1−γ)β

(

1

2
−

αs(p2H − p1H)

2

)

(p2H−c2−k+x)

+ (1 − γ)(1 − β)

(

1

2
−

αn(p2L − p1L)

2

)

(p2H − c2 − k + x) (9)

Differentiating (8) and (9) with respect to p1L, p1H and p2L, p2H respectively, and solving for

the optimal prices yields

p∗

1L =
2(1 − β)3(1 − γ)2α3

n − β(1 − β)2γ(1 − γ)α2
nαs(2 + (1 + 2k − x + c2)αl)

βγαsαl(9βγαsαl − 2(1 − β)2(1 − γ)α2
n)

+

3β2γ2αlα
2
s(3 + (2 + 3k − x + c2)αl) + β(1 − β)γ(1 − γ)αlαnαs(−9 + β(1 + x − c2)αs)

βγαsαl(9βγαsαl − 2(1 − β)2(1 − γ)α2
n)

(10)

p∗

2L = p∗

1L −
β(1 + x − c2)(3γαl + 2(1 − β)(1 − γ)αn)αs

9βγαlαs − 2(1 − β)2(1 − γ)α2
n

(11)

Similarly,

p∗

1H =
−βγ(1 − β)(1 + x − c2)αnαlαs − 2(1 − β)2(1 − γ)α2

n(1 + (1 + k)βαs)

βαs(9βγαsαl − 2(1 − β)2(1 − γ)α2
n)

+

3βγαlαs(3 + βαs(2 + 3k − x + c2))

βαs(9βγαsαl − 2(1 − β)2(1 − γ)α2
n)

(12)

p∗

2H = p∗

1H −
(1 + x − c2)(−2(1 − β)2(1 − γ)α2

n + γαl(−2(1 − β)αn + 3βαs)

9βγαsαl − 2(1 − β)2(1 − γ)α2
n

(13)
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Substituting the above in the platform’s payoff:

πP = γ

(

1

2
+

αl(p
∗

2L − p∗

1L)

2

)

+ (1 − γ)β

(

1

2
+

αs(p
∗

2H − p∗

1H)

2

)

+

(1 − γ)(1 − β)

(

1

2
+

αn(p∗

2L − p∗

1L)

2

)

+ c2γ

(

1

2
−

αl(p
∗

2L − p∗

1L)

2

)

+

c2(1 − γ)β

(

1

2
−

αs(p
∗

2H − p∗

1H)

2

)

+ c2(1 − γ)(1 − β)

(

1

2
−

αn(p∗

2L − p∗

1L)

2

)

(14)

and maximising with respect to c2 yields

c∗

2 = −
2(1 − β)2(1 − γ)α2

n − 3(2 + x)(1 − β)(1 − γ)βγαlαsαn

6βγαlαs(γαl + (1 − γ)((1 − β)αn + βαs))
+

3βγαlαs(3 + (2 + x)γαl + (2 + x)β(1 − γ)αs)

6βγαlαs(γαl + (1 − γ)((1 − β)αn + βαs))
(15)

Further, substituting for c∗

2 in equations (10), (11), (12) and (13) and differentiating

with respect to β, we get:

δp∗

2L

δβ
= 2

δp∗

1L

δβ
=

−(1 − γ)αs

(γαl + β(1 − γ)αs)2
< 0

δp∗

2H

δβ
= −

γ2α2
l + 2β(1 − γ)γαlαs + β2(2 − 3γ + γ2)α2

s

β2αs(γαl + β(1 − γ)αs)2
< 0

δp∗

1H

δβ
=

−2γ2α2
l − 4β(1 − γ)γαlαs + β2(−3 + 5γ − 2γ2)α2

s

2β2αs(γαl + β(1 − γ)αs)2
< 0

δ(p∗

1H − p∗

1L)

δβ
=

δ(p∗

2H − p∗

2L)

δβ
=

−1

β2αs

< 0

when αn is close to zero. Thus, the prices of the goods sold by the efficient seller drop

by a larger magnitude with increases in the proportion of sophisticated consumers in the

population. Similarly,

δp∗

2L

δγ
= 2

δp∗

1L

δγ
=

−(αl − βαs)

2(γαl + β(1 − γ)αs)2
< 0

when αn is close to zero, with no change in the price of the add-ons. Note that the assump-

tion of αn close to zero is primarily made for tractability of the analysis. Naive consumers,

in general, are relatively price insensitive with more inelastic demands. Though their choice

of a seller is based on a comparison of base good prices, the price differential, as such, plays
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a limited role due to their low sensitivity to prices. On the other hand, it has a significant

effect on the behaviour of sophisticated consumers or those with very low valuations of qual-

ity who are relatively more price sensitive. The assumption of a low αn implies that roughly

half the mass of naive consumers visits either store where they are eventually persuaded to

purchase add-ons too.

Now, for low type consumers to purchase the base good from, say, the high-cost seller,

the following individual rationality and incentive compatibility constraints must hold:

u − y − θ − αlp
∗

1L ≥ 0

u − y − θ − αlp
∗

1L ≥ u − θ − αlp
∗

1H

u − y − θ − αlp
∗

1L ≥ u − (1 − θ) − αlp
∗

2H

Note that these constraints are satisfied as long as they hold for the consumer, with θ = θl,

who is indifferent between purchasing from either of the two sellers. Then, substituting for

the optimal prices and θl in the constraints above, we get

2(u − y) − 1 ≥ αl(p
∗

2L + p∗

1L) (16)

y ≤ αl(p
∗

1H − p∗

1L) = ȳ (17)

It can be shown that the corresponding constraints for all consumers who buy from the

efficient seller are identical to the above and do not place additional restrictions. Similarly,

the constraints for the sophisticated consumers are

u − θ − αsp
∗

1H ≥ 0

u − θ − αsp
∗

1H ≥ u − y − θ − αsp
∗

1L

u − θ − αsp
∗

1H ≥ u − y − (1 − θ) − αsp
∗

2L

which reduce to

2u − 1 ≥ αs(p
∗

1H + p∗

2H) (18)

y ≥ αs(p
∗

2H − p∗

2L) =
¯
y (19)
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upon substitution of the optimal prices and θs. As before, the corresponding constraints for

consumers who buy from the efficient seller do not place additional restrictions. Finally, the

relevant constraints for the naive consumers are

u − θ − αnp∗

1H ≥ 0

u − (1 − θ) − αnp∗

2H ≥ 0

u − θ − αnp∗

1H ≥ u − y − θ − αnp∗

1L ≥ u − y − (1 − θ) − αnp∗

2L

Upon substitution of the optimal prices and θn in the constraints above, the first two indi-

vidual rationality constraints reduce to

2u − 1 ≥ αn(2p∗

2H − p∗

2L + p∗

1L) (20)

The left hand side of the last constraint is an incentive compatibility constraints that needs

to hold in order for naive consumers to buy add-ons from the high-cost seller at the point of

sale. However, it does not place any additional parametric bounds, as it is satisfied as long as

the corresponding constraints for the sophisticated consumers hold. This is because both set

of consumers purchase the high quality product and the naive consumers are relatively price

insensitive in comparison to the sophisticated consumers. Other constraints for consumers

buying from the other seller place no additional restrictions.

Then, from equations (16), (17), (18), (19) and (20), y ∈ [
¯
y, ȳ], while

u ≥ max

(

1

2
+

αl(p
∗

2L + p∗

1L) + 2y

2
,
1

2
+

αs(p
∗

2H + p∗

1H)

2
,
1

2
+

αn(2p∗

2H − p∗

2L + p∗

1L)

2

)

= ū

(21)

Finally, note that decisions made by naive consumers regarding which seller to purchase

the high quality bundle from are not necessarily optimal; specifically, there is a mass of

consumers who purchase the add-on from the efficient seller but would have been better off

buying it from the high-cost seller instead. To see this, note that these consumers choose

the efficient seller when

u − y − (1 − θ) − αnp∗

2L ≥ u − y − θ − αnp∗

1L (22)
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or, θ ≥
¯
θ =

1

2
+

αn(p∗

2L − p∗

1L)

2

However, as these consumers buy the add-on too, this decision is optimal ex post only when

u − (1 − θ) − αnp∗

2H ≥ u − θ − αnp∗

1H (23)

or, θ ≥ θ̄ =
1

2
+

αn(p∗

2H − p∗

1H)

2

As the efficient seller sells a more expensive add-on,
¯
θ < θ̄, so that there is a mass of naive

consumers, (1 − γ)(1 − β)(θ̄ −
¯
θ) who buy the bundle from the efficient seller but would

have been better off buying from the other seller. Note that the mass of such consumers is

decreasing in c2, as

(1 − γ)(1 − β)(θ̄ −
¯
θ) = (1 − γ)(1 − β)αn(p∗

2H − p∗

2L − (p∗

1H − p∗

1L)

and the price of the add-on sold by the high-cost (efficient) seller is increasing (decreasing)

in c2:

δ(p∗

2H − p∗

2L)

δc2

=
−(1 − β)αn(γαl + (1 − γ)((1 − β)αn + βαs))

9βγαsαl − 2(1 − β)2(1 − γ)α2
n

< 0 = −
δ(p∗

1H − p∗

1L)

δc2

as long as αl, αs are high enough. �

Proof of Theorem 2

As we find in Theorem 4, 1 + x − c2 > 0. Then, it is evident from equations (11) and (13)

that p∗

1L > p∗

2L, p∗

1H > p∗

2H , while

p∗

1H − p∗

1L − (p∗

2H − p∗

2L) =
−2(1 − β)(1 + x − c2)αn(γαl + (1 − γ)((1 − β)αn + βαs))

9βγαsαl − 2(1 − β)2(1 − γ)α2
n

< 0

as long as αs, αl are high enough, i.e. though the base good sold by the efficient seller is

cheaper, it offers a more expensive add-on than the high-cost seller.

However, limβ→0 p∗

1L − p∗

2L = 0, while limγ→0 p∗

1L − p∗

2L = −βαs(1+x−c2)
αn(1−β)

< 0. Similarly,

limβ→0 p∗

1H − p∗

1L − (p∗

2H − p∗

2L) = (1+x−c2)(γαl+(1−γ)αn)
(1−γ)αn

> 0, limγ→0 p∗

1H − p∗

1L − (p∗

2H − p∗

2L) =

(1+x−c2)((βαs+(1−β)αn)
(1−β)αn

> 0 and limβ→1 p∗

1H − p∗

1L − (p∗

2H − p∗

2L) = 0.

�
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Proof of Theorem 3

From equations (10), (11), (12) and (13), we see that when αs, αl are high enough, prices of

the base goods are increasing in fees, with the price charged by the efficient seller naturally

increasing by a greater extent:

δp∗

2L

δc2

=
−(1 − β)2(1 − γ)α2

n + 6βγαsαl + β(1 − β)(1 − γ)αnαs

9βγαsαl − 2(1 − β)2(1 − γ)α2
n

> 0

δp∗

1L

δc2

=
−(1 − β)2(1 − γ)α2

n + 3βγαsαl − β(1 − β)(1 − γ)αnαs

9βγαsαl − 2(1 − β)2(1 − γ)α2
n

> 0

Interestingly, the price of the add-on sold by the efficient seller decreases while that sold by

the high-cost seller increases (by an equal amount) with increases in fees:

δ(p∗

2H − p∗

2L)

δc2

=
−(1 − β)αn(γαl + (1 − γ)((1 − β)αn + βαs))

9βγαsαl − 2(1 − β)2(1 − γ)α2
n

< 0 = −
δ(p∗

1H − p∗

1L)

δc2

Thus, the efficient seller passes on the higher costs resulting from higher fees through the

base good; it lowers the price of its add-on in an attempt to keep the price of its bundle

competitive; nevertheless, the price of the high quality bundle increases:

δp∗

2H

δc2

=
−2(1 − β)2(1 − γ)α2

n + γαl(6βαs − (1 − β)αn)

9βγαsαl − 2(1 − β)2(1 − γ)α2
n

> 0

as long as αl, αs are high enough. Note that the extent of pass-through is incomplete:

δp∗

2L

δc2

− 1 =
(1 − β)2(1 − γ)α2

n − 3βγαsαl + (1 − β)(1 − γ)βαnαs

9βγαlαs − 2(1 − β)2(1 − γ)α2
n

< 0

when αs, αl is high enough, i.e. the seller does not pass on the entire increase in its fees.

In contrast, any increases in the marginal cost of production are completely passed on to

consumers through the base good alone, i.e.
δp∗

2L

δk
= 1,

δp∗

1L

δk
= 1, with no pass-through via

the add-on.

We now look at how the degree of cost pass-through depends on γ.

δ2p∗

2L

δc2δγ
=

−3(1 − β)βαsαnαs((1 − β)αn + 3βαs)

(9βγαlαs − 2(1 − β)2(1 − γ)α2
n)2

< 0

δ2p∗

2H

δc2δγ
=

2(1 − β)2αlα
2
n((1 − β)αn + 3βαs)

(9βγαlαs − 2(1 − β)2(1 − γ)α2
n)2

> 0
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Similarly, we consider how the pass-through of higher commission fees depends on the frac-

tion of sophisticated consumers, β:

δ2p∗

2L

δc2δβ
=

(1 − γ)αsαn(−2(1 − β)2(1 − γ)α2
n − 3γαl((1 − β2)αn + 3β2αs))

(9βγαlαs − 2(1 − β)2(1 − γ)α2
n)2

< 0

δ2p∗

2H

δc2δβ
=

γαlαs(2(1 − β)2(1 − γ)α2
n + 9γαlαs + 6(1 − β2)(1 − γ)αnαs)

(9βγαlαs − 2(1 − β)2(1 − γ)α2
n)2

> 0

Thus, the increase in the price of the base good sold by the efficient seller owing to increases

in commission fees is lower when there is a greater mass of sophisticated consumers or low

type consumers. At the same time, the decrease in the price of the add-on with increases in

commission fees is also lower.

In the limiting case, when there are no naive consumers in the population, i.e. β = 1,

the price of the base good sold by the efficient seller increases:

δp∗

2H

δc2

=
2

3

There is no change in the price of its add-on.

Conversely, when β = 0, i.e. all consumers with a high valuation of quality are naive,

δp∗

2L

δc2

=
1

2

The price of its add-on increases too:

δ(p∗

2H − p∗

2L)

δc2

=
γαl + (1 − γ)αn

2(1 − γ)αn

> 0

�

Proof of Theorem 4

The platform charges a higher commission fee from the efficient seller:

c∗

2 − 1 =
−2(1 − β)2(1 − γ)α2

n + 3xβγ(1 − β)(1 − γ)αnαsαl

6βγαlαs(γαl + (1 − γ)((1 − β)αn + βαs)

+
3βγαlαs(3 + xγαl + xβ(1 − γ)αs)

6βγαlαs(γαl + (1 − γ)((1 − β)αn + βαs)
> 0
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but, despite a higher fee, the total cost differential:

1 + x − c∗

2 =
2(1 − β)2(1 − γ)α2

n + 3xβγ(1 − β)(1 − γ)αnαsαl

6βγαlαs(γαl + (1 − γ)((1 − β)αn + βαs)

−
3βγαlαs(3 − xγαl − xβ(1 − γ)αs)

6βγαlαs(γαl + (1 − γ)((1 − β)αn + βαs)
> 0

remains in favour of the more efficient firm as long as αs, αl are high enough.

Next, consider the impact of an increase in the number of sophisticated consumers in

the population, β, on the platform’s revenues. When αn is close to zero and αs, αl are high

enough,

δπP

δβ
=

(1 − γ)αs(−9 + x2γ2α2
l + 2x2βγ(1 − γ)αlαs + x2β2(1 − γ)2α2

s)

24(γαl + β(1 − γ)αs)2
> 0 (24)

while commission fees are decreasing in β:

δc∗

2

δβ
=

−3(1 − γ)αs

2(γαl + β(1 − γ)αs)2
< 0 (25)

Similarly, an increase in γ leads to a drop in fees:

δc∗

2

δγ
=

−3(αl − βαs)

2(γαl + β(1 − γ)αs)2
< 0 (26)

and an increase in revenues:

δπP

δγ
=

(αl − βαs)(−9 + x2γ2α2
l + 2x2βγ(1 − γ)αlαs + x2β2(1 − γ)2α2

s)

24(γαl + β(1 − γ)αs)2
> 0 (27)

Increases in the cost advantage, x, have a positive impact on platform’s revenues and fees

when αs, αl are high enough:

δπP

δx
=

−2(1 − β)2(1 − γ)α2
n + 3xβγ(1 − β)(1 − γ)αnαsαl

4(9βγαlαs − 2(1 − γ)(1 − β)2α2
n)

+
3βαsαlγ(3 + xγαl + xβ(1 − γ)αs)

4(9βγαlαs − 2(1 − γ)(1 − β)2α2
n)

> 0

δc∗

2

δx
=

1

2
> 0

Finally, consider the impact of an increase in the price sensitivity of naive consumers, αn,

31



on the platform’s revenues and commission fees:

δπP

δαn

= t1.[t2 + t3 + t4]

where

t1 =
(1 − β)(1 − γ)(2(1 − β)(1 − γ)αn((1 − β)αn + 2βαs) + γαl(4(1 − β)αn + 9βαs))

6βγαlαs(−4(1 − β)2(1 − γ)α2
n + 18βγαlαs)2(γαl + (1 − γ)((1 − β)αn + βαs))2

> 0

t2 =
−4(1 − β)4(1 − γ)2α4

n + 18x2(1 − β)β2(1 − γ)γ2α2
l αnα2

s(γαl + β(1 − γ)αs)

6βγαlαs(−4(1 − β)2(1 − γ)α2
n + 18βγαlαs)2(γαl + (1 − γ)((1 − β)αn + βαs))2

> 0

t3 =
9(1 − β)2β(1 − γ)γαlαsα

2
n(4 + x2β(1 − γ)γαlαs)

6βγαlαs(−4(1 − β)2(1 − γ)α2
n + 18βγαlαs)2(γαl + (1 − γ)((1 − β)αn + βαs))2

> 0

t4 =
9β2γ2α2

l α2
s(−9 + x2γ2α2

l + 2x2β(1 − γ)γαlαs + x2β2(1 − γ)2α2
s)

6βγαlαs(−4(1 − β)2(1 − γ)α2
n + 18βγαlαs)2(γαl + (1 − γ)((1 − β)αn + βαs))2

> 0

when αs, αl are high enough. Similarly,

δc2

δαn

=
(1 − β)(1 − γ)[−γαl(4(1 − β)αn + 9βαs) − 2(1 − β)(1 − γ)αn((1 − β)αn + 2βαs)]

6βγαlαs(γαl + (1 − γ)((1 − β)αn + βαs))2
< 0

Thus, the platform’s revenues are increasing and the fees charged are decreasing in the price

sensitivity of the naive consumers.

�

32


	Introduction
	Model
	Equilibrium
	Conclusion
	References
	Appendix

