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Direct (i.e. one-sided) network e¤ects

Individual user utility from joining a platform or network when N
other users join:

U (θ,P, n) = U0 + u (n)� P � θ

U0: standalone utility

θ : parameter (e.g. users�personal cost of joining the platform)
uniformly distributed on [0, 1]

P : price charged by the platform
u (n) increasing in n; u (0) = 0; u0 (n) � 0 (value of additional user
decreases as size of network increases)

How many users join the platform at price P?

n = U0 + u (n)� P
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Direct (i.e. one-sided) network e¤ects

Suppose U0 > P:
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One equilibrium with n > 0 (stable)
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2 equilibria with n > 0: low n ("unstable") and high n ("stable")
BUT... n = 0 is also an equilibrium!! And it is stable.
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Indirect (i.e. two-sided) network e¤ects

Platform or network has two groups of customers, 1 and 2:

U1 = U01 + u1 (n2)� P1 � θ1

U2 = U02 + u2 (n1)� P2 � θ2

U01,U02: standalone utilities

θ1, θ2 : parameters (e.g. users�personal cost of joining the platform)
uniformly distributed on [0, 1]

P1,P2 : prices charged by the platform
u1 (n2) and u2 (n1) increasing and concave

How many users join the platform on each side at prices (P1,P2)?

n1 = U01 + u1 (n2)� P1
n2 = U02 + u2 (n1)� P2
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Indirect (i.e. two-sided) network e¤ects

Suppose U01 > P1 and U02 > P2:
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Two equilibria with n1 > 0 and n2 > 0 : one with "high" demands
and stable; one with "low" demands and unstable

BUT ... n1 = 0 and n2 = 0 is also a stable equilibrium!!
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Indirect (i.e. two-sided) network e¤ects

It can be worse/uglier:

Multiple stable equilibria: how does one choose?

Assume platform(s) can coordinate the two sides on its(their) most
preferred equilibria
Assume away such pathological functional forms (e.g. assume u1 (n2)
and u2 (n1) are concave)
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Network e¤ects (direct or indirect) create the possibility of multiple
(stable) equilibrium market con�gurations

What determines which equilibrium market con�guration prevails?

User expectations
Path-dependence (�rst-mover advantage)
Platforms might use other coordination instruments (e.g. game
consoles sometimes supply their own games or restrict entry of
third-party game developers even though they would be willing to pay)

Consequence: prevailing equilibrium not necessarily economically
"e¢ cient" (i.e. the best network does not necessarily win)
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User expectations - two-sided network e¤ects

Monopoly two-sided platform, N1 identical users on side 1 and N2
identical users on side 2. Utilities when (n1, n2) users join:

U1 = U01 + α1n2 � P1 with α1 > 0

U2 = U02 + α2n1 � P2 with α2 > 0

On each side, either no user joins or all users join: n1 2 f0,N1g;
n2 2 f0,N2g
Two polar types of user expectations:

Favorable expectations: users coordinate on equilibrium with maximal
adoption on both sides
Unfavorable expectations: users coordinate on equilibrium with
minimal adoption on both sides
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Favorable user expectations

Platform facing favorable expectations:

P1 ' U01 + α1N2
P2 ' U02 + α2N1

attracts all users on both sides and yields pro�ts:

ΠF = N1U01 +N2U02 +N1N2 (α1 + α2)
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Unfavorable user expectations

Platform facing unfavorable expectations: P1 > U01 and P2 > U02
results in 0 adoption on both sides! (draw 2x2 diagram)

One possibility: P1 = U01 and P2 = U02, yielding pro�ts
N1U01 +N2U02. Can the platform do better?

Yes! Two options ("divide-and-conquer"):

1 P1 = U01 and P2 = U02 + α2N1 yielding

ΠUF = N1U01 +N2U02 +N1N2α2

2 P2 = U02 and P1 = U01 + α1N2 yielding

ΠUF = N1U01 +N2U02 +N1N2α1

Option 1 (low price on side 1) preferred if and only if α2 > α1

Interpretation? Applications?

A. Hagiu (HBS) ECON6002 HKU May 26th 2009 12 / 15



Unfavorable user expectations

Platform facing unfavorable expectations: P1 > U01 and P2 > U02
results in 0 adoption on both sides! (draw 2x2 diagram)

One possibility: P1 = U01 and P2 = U02, yielding pro�ts
N1U01 +N2U02. Can the platform do better?

Yes! Two options ("divide-and-conquer"):

1 P1 = U01 and P2 = U02 + α2N1 yielding

ΠUF = N1U01 +N2U02 +N1N2α2

2 P2 = U02 and P1 = U01 + α1N2 yielding

ΠUF = N1U01 +N2U02 +N1N2α1

Option 1 (low price on side 1) preferred if and only if α2 > α1

Interpretation? Applications?

A. Hagiu (HBS) ECON6002 HKU May 26th 2009 12 / 15



Unfavorable user expectations

Platform facing unfavorable expectations: P1 > U01 and P2 > U02
results in 0 adoption on both sides! (draw 2x2 diagram)

One possibility: P1 = U01 and P2 = U02, yielding pro�ts
N1U01 +N2U02. Can the platform do better?

Yes! Two options ("divide-and-conquer"):

1 P1 = U01 and P2 = U02 + α2N1 yielding

ΠUF = N1U01 +N2U02 +N1N2α2

2 P2 = U02 and P1 = U01 + α1N2 yielding

ΠUF = N1U01 +N2U02 +N1N2α1

Option 1 (low price on side 1) preferred if and only if α2 > α1

Interpretation? Applications?

A. Hagiu (HBS) ECON6002 HKU May 26th 2009 12 / 15



Unfavorable user expectations

Platform facing unfavorable expectations: P1 > U01 and P2 > U02
results in 0 adoption on both sides! (draw 2x2 diagram)

One possibility: P1 = U01 and P2 = U02, yielding pro�ts
N1U01 +N2U02. Can the platform do better?

Yes! Two options ("divide-and-conquer"):
1 P1 = U01 and P2 = U02 + α2N1 yielding

ΠUF = N1U01 +N2U02 +N1N2α2

2 P2 = U02 and P1 = U01 + α1N2 yielding

ΠUF = N1U01 +N2U02 +N1N2α1

Option 1 (low price on side 1) preferred if and only if α2 > α1

Interpretation? Applications?

A. Hagiu (HBS) ECON6002 HKU May 26th 2009 12 / 15



Unfavorable user expectations

Platform facing unfavorable expectations: P1 > U01 and P2 > U02
results in 0 adoption on both sides! (draw 2x2 diagram)

One possibility: P1 = U01 and P2 = U02, yielding pro�ts
N1U01 +N2U02. Can the platform do better?

Yes! Two options ("divide-and-conquer"):
1 P1 = U01 and P2 = U02 + α2N1 yielding

ΠUF = N1U01 +N2U02 +N1N2α2

2 P2 = U02 and P1 = U01 + α1N2 yielding

ΠUF = N1U01 +N2U02 +N1N2α1

Option 1 (low price on side 1) preferred if and only if α2 > α1

Interpretation? Applications?

A. Hagiu (HBS) ECON6002 HKU May 26th 2009 12 / 15



Unfavorable user expectations

Platform facing unfavorable expectations: P1 > U01 and P2 > U02
results in 0 adoption on both sides! (draw 2x2 diagram)

One possibility: P1 = U01 and P2 = U02, yielding pro�ts
N1U01 +N2U02. Can the platform do better?

Yes! Two options ("divide-and-conquer"):
1 P1 = U01 and P2 = U02 + α2N1 yielding

ΠUF = N1U01 +N2U02 +N1N2α2

2 P2 = U02 and P1 = U01 + α1N2 yielding

ΠUF = N1U01 +N2U02 +N1N2α1

Option 1 (low price on side 1) preferred if and only if α2 > α1

Interpretation? Applications?

A. Hagiu (HBS) ECON6002 HKU May 26th 2009 12 / 15



Unfavorable user expectations

Platform facing unfavorable expectations: P1 > U01 and P2 > U02
results in 0 adoption on both sides! (draw 2x2 diagram)

One possibility: P1 = U01 and P2 = U02, yielding pro�ts
N1U01 +N2U02. Can the platform do better?
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2 P2 = U02 and P1 = U01 + α1N2 yielding

ΠUF = N1U01 +N2U02 +N1N2α1

Option 1 (low price on side 1) preferred if and only if α2 > α1

Interpretation? Applications?

A. Hagiu (HBS) ECON6002 HKU May 26th 2009 12 / 15



User expectations - one-sided network e¤ects

One-sided platform, N + 1 identical users. Utility when n other users
join:

U = U0 + αn� P with α > 0

Favorable expectations: P = U0 + αN attracts all users and obtains
ΠF = (N + 1)U0 + αN (N + 1)

Unfavorable expectations:

If cannot price discriminate, then only choice is P = U0 which attracts
all users and yields ΠUF = (N + 1) u0
Can do better with price discrimination! O¤er P1 = U0 to n1 users and
P2 = U0 + αn1 to n2 = N + 1� n1 users:

ΠUF = n1U0 + n2 (U0 + αn1) = (N + 1)U0 + n1 (N + 1� n1) α

maximized for n1 = N+1
2 , yielding

ΠUF = (N + 1)U0 + α
(N+1)2

4 > (N + 1)U0
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User expectations - one-sided network e¤ects

One-sided platform, N + 1 identical users. Utility when n other users
join:

U = U0 + αn� P with α > 0

Unfavorable expectations and suppose can o¤er di¤erent prices to all
users:

P1 = U0
P2 = U0 + α...
Pj = U0 + (j � 1) α

Yields: Π = (N + 1)U0 +
N (N+1)

2 α (better than with just two prices)
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Thank you for your attention.
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