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What do we do?



What makes a platform ‘multisided’?

= A multisided platform is commonly defined as:

o "A business that operates a physical or virtual
place (a platform) to help two or more different
groups find each other and 1nteract. The Evans, D. & R. Schmalensee
different groups are called “sides” of the NG, ARG S S N

Economics of Multisided
platform.” Platforms, at p. 210

o = Excludes platforms, like social networks, that manage direct network
effects within a single group ('side’) of users

= \We take a broader view.

o Social networks with (heterogeneous) users are to be considered
multisided platforms under some conditions:

= Price discrimination among different types of users by a ‘'one-sided’ platform
becomes the pricing problem of a multisided platform




Two-sided platforms - relationships

Rochet and Tirole (2006, p. 646). “Conceptually, the theory of
two-sided markets is related to the theories of network
externalities and of (market or regulated) multi-
product pricing. From the former (...) 1t borrows the
notion that there are noninternalized externalities
among end-users. From the latter, 1t borrows the focus
on price structure and the 1dea that price structures
are less 1likely to be distorted by market power than

price levels. The multi-product pricing 1literature,
however, does not allow for externalities 1in the
consumption of different products (...) The starting

point for the theory of two-sided markets, by contrast, Rochet, J-C.. & J.

Tirole (2006), Rand
Journal of Economics,

impact of his use of the platform on other end-users.” at p. 646

1s that an end-user does not 1nternalize the welfare



Non-isotropic network effects and price discrimination

“‘one feature of modern networks that has not received

considerable attention is that network effects are often not

isotropic: members may join for different reasons and value

both the service and the participation of others in very

different ways. In conjunction with that, and partly because

of that, most suppliers of network goods practice some form Jullien, B. (2001),

of price-discrimination ..” unpublished, at p. 1

Jullien (2011) considers a Stackelberg model in which a network good is sold to
different groups of users. “.. there is only one side with standard
network effects but the platform can price discriminate

between several groups of users. This shows that it is not

] ] ] ] Jullien, B. (2011),
crucial to have effectively several sides to generate multi- American Economic
sided market effects. The ability to price discriminate along __Jouma

] ] Microeconomics, at p.
with the presence of network effects suffices.” 203



A quick guide to some relevant theories

Pricing of network goods
« Katz and Shapiro (1985)
e Farrell and Saloner (1985)

Pricing of multisided platforms
 Rochet and Tirole (2003)

* Armstrong (2006)

Pricing in social networks
* Fainmesser and Galeotti (2016)

« Candogan et al. (2012)
* Bloch and Querou (2013)

Price discrimination (menu pricing) and network effects
* Pirated goods. Takeyama (1994)
o  Freemium model Csorba (2008)



Bridging several strands of literature

= Conceptual link between literatures on ...

1. Pricing of network 2. Multisided 3. Networks as
goods platforms graphs
4. Price

discrimination

BE

In general: A question of information

This paper: How to move and instruments
from 1 to 27

In some environments: Only a
question of instruments




Main insight: Information and instruments

PRICING INSTRUMENTS
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Comments

= Social networks as multisided platforms
o Cross-subsidization of lower types sometimes optimal

= Versioning with network effects
Provide conditions such that

o incentive compatibility constraints in optimal menu non-binding

= due to two-dimensional heterogeneity of consumer types and discrete set of qualities (does not
rely on network effects)

o analysis formally equivalent to group pricing problem with network effects

= In standard menu-pricing problems (without network effects), prices for consumers of different
types are interdependent because of binding IC constraint

= In our setting they are interdependent due to network effects.

= More generally, both IC constraints and network effects determine profit-maximizing price
structure
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= Monopoly platform 0o b
o Offers interaction possibilities to a set of users. ﬂ

o 15t stage. Observes part of a user's type and
= Sets an access price conditional on this information (Group pricing)
= Or, offers a menu of contracts that contain price-quality pairs (Versioning)

= Users

o 2" stage. Observe all prices and simultaneously take their participation decision

o User of type (i, x) chooses to participate if Assumptions
* i € {4, B} of equal

rl + ﬂln pl > x >12€

Stand-alone benefit : , * x uniformly
Outside option APl
* In the paper: either
Strength of the networ Price a user pays conditional on its realization i

. heterogeneous r; or
benefit Network size when accep’Flng the plgtform service (or a heterogeneous B;
particular version thereof)

Ingredients

i




Heterogenous stand-alone benefits

= Utilities Assumptions
ug =ra+B(na+ng)—pa, .« TA > TB,
ugp =rg+ B (na+np)—ps, PP IE
* In the paper:
allow for an
= Numbers of users b numbgr of
o Uniform distribution of outside option (on a sufficiently large interval) user types

o Increase of net utility of Aug = 1 — Increase in number of users of mass 1
o = Numbers of users implicitly given by

ra+8 (na+ng)—pa=nasandrg+pB(na+ng)—p =npg

o Solving:
% na (pa, p) = (1-28)(ra _1]9;4)2; B(rp —pB),
| np (pa,pB) = (1= 5)(rp —pp) + 5(ra—pa)

\ 1— 28 ‘




Benchmark. Uniform pricing

= Platform’s problem: choose p to maximize

TA—I—TB—Qp
1—23

II=plna(p,p)+ne{Pp)=p
= Profit-maximizing price and participation levels

p* = (ra+rp)/4,

(3—48)ra—(1—-48)rp

(3-48)rp — (1 - 48)rs
1(1 - 25) |

TN

ny = and np =

I = (TA 4 TB)2 / (8 (1 . 25)) Assumed to be

positive; i.e. 14
not too large




s e s
Group pricing

= Platform’s problem: choose (p,4, pg) to maximize

Il = pana + ppnp
= Profit-maximizing prices and participation levels

1 — 1 —

(1—-8)(r3+7r%) +26rars
4(1—2p) ’

= Comparison with uniform pricing

I =

r4a>rp=py>p->ppand n'y >nhy >np >ng.

n+np=n%+n%s=0a+re)/(2(1-208)).




Versioning

= Platform doesn’t observe characteristic i
o Offers premium and basic version

o Users’ valuations
Group A Group B

Premium r+ A T

Basic r r

= [f group A (B) users choose the premium (basic) version, then

ug =ra+ B(na+np)—pa,
Exact same utilities as for group
up =B+ B(na +np) — B, pricing but with a different
interpretation

withry =r+A>rp=rand § <1/2.

1




Versioning (2)

= Equivalence with group pricing?
o Suppose same prices as under group pricing:
ph =ra/2=(r+A)/2and py =rp/2 =1/2.
o Valid under versioning if incentive compatibility constraints are met
= Group A users prefer premium over basic version if
r+A+pmy+ng) s +A)=2r+pmy+ng)—re(r+A) =
= OK - Incentive constraint of group A users is not binding.
= Proposition: When consumers of a network good benefit from stand-alone utilities of
different versions of a network good to a varying degree, a monopolist can profitably
Introduce two versions of the same network good inducing consumer self-selection.
The profit-maximizing strategy coincides with the strategy chosen by a two-sided
platform which identifies the two groups of consumers and provides the respective
stand-alone utilities to the two distinguishable groups.

1




Freemium

FREE + PREMIUM =

: FREEMIUM
= Special case: r =0
o Group B users obtain the good for free.
ny = 2(1—25)A and np = 2(1—25)A.

= Loss leader

o Even if group B does not generate any direct revenue, it does so indirectly by raising,
through its participation, the network benefits and, thereby, the willingness to pay of group
A users.

= [ntuition

o Suppose only groupA-ny=A+pnyg—pg e ng=0A—py)/(1—-)

o Platform maximizes nyp, — Py, fig
1 — 5 A2 . 1 AZ _ /82
1—20) 4(1 - p) 4(1-28)(1-p)

H*_,ﬁ’AﬁA:Zl( A2>O,
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IMPLICATIONS




Extension to non-monetary payments

= Social network’s portfolio of privacy choices /
data sharing agreements

o Social network can provide menu of different user
benefits tied to privacy policies

o Lesson: Public intervention with respect to one option
affects overall menu (not necessarily through incentive
constraints but possibly only due to network effects)




Regulatory implications

= Platform may lack consumer data

o Downward distortion of user experience (damaged good
strategy)

o Negative effect on gross benefit even for those with the
premium version (because of network effect)
= Non-discrimination conditions
o Negative effects not only by removing some users from
participation
o But also by harming other users (because of network effects)
= Reasoning different if private benefit from data >
social benefit




Managerial implications

= New light on freemium strategy for social networks
o Special case of menu pricing with flavor of two-sided pricing

= Alternative strategy to scale a platform business

o Grow from selling a network good to selling as a multisided platform
= Not by adding sides, but by splitting one group in several sub-groups
= Examples: Special treatment of influential users or users who derive high value

= Uncover the ‘multisidedness’ in a platform
o Importance to analyze social network & service offering

o Knowing exact network structure is not necessary if:

= Users know their expected role in the network

~ For instance, whether they expect to engage with a small
or a large fraction of actual users

= Users care about the overall network size

[




If you are interested in the economics of platforms ...
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