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6 1 A d l ith di t t6.1. A model with discrete types

G b fi U ( )Gross benefit: Ui(q)
Net benefit: Ui(q) - P(q)
Firm’s profit contribution

C iConstraints
Participation constraint 
Compatibility constraint
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6 1 A d l ith di t t6.1. A model with discrete types

Ch t i ti f ti l t iffCharacterization of an optimal tariff
1. If  Pi ; qi ≥ 0 , type i is an active customer. Then:

2 If type i’s net benefit is positive participation2. If type i s net benefit is positive, participation 
constraint is not binding. Then:

Assumption: an active customer type i only binding incentive-Assumption: an active customer type i only binding incentive
compatibility constraint is the one for type   j=i -1
OR:  λij is positive only for j=i -1
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6 1 A d l ith di t t6.1. A model with discrete types

D fDef. 

Then:Then:

O h fOther form:

pi = vi(qi) is optimal marginal price
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6 1 A d l ith di t t6.1. A model with discrete types

Extension to a continuum of types
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6 1 A d l ith di t t6.1. A model with discrete types
M i l t 0Marginal cost : c  = 0

Hazard rate: is increasingHazard rate: is increasing

is decreasing in t but increasing in q.
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6 2 M d l ith di i l t6.2. Model with one-dimensional types

N b fiNet benefit:
Ui(q) - P(q)
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6 2 M d l ith di i l t6.2. Model with one-dimensional types

C i h d d fil f l iConnection to the demand-profile formulation

Customer’s rank:  r = F(t)
Refer to section 4 Condition for profit-maximizingRefer to section 4. Condition for profit maximizing

E i l di i i dEquivalent condition is expressed:
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6 3 T t t iff6.3. Two-part tariffs

U if i fi d fUniform price + fixed fee
Def. t* is lowest type of customer among subscriber. 
(market penetration)
Profit contribution

Customer’s surplusCustomer s surplus

In type t*, CS = 0 then:
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6 3 T t t iff6.3. Two-part tariffs

P fi i i i lProfit maximizing monopoly
Condition for optimal choice of price

Where

Ordinary uniform pricing
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6 3 T t t iff6.3. Two-part tariffs

R l d lRegulated monopoly
Objective fun = 

Condition for optimal choice of price

Ordinary uniform pricing
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6 3 T t t iff6.3. Two-part tariffs

E 6 1Exp. 6-1
Demand fun. D(p,r) = r.[A-p]/B. then
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6 3 T t t iff6.3. Two-part tariffs

Th i li di iThe optimality condition as an average
The optimality condition for the marginal price

The optimality condition for the marginal types
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6 4 M lti t t iff6.4. Multipart tariffs

E i l h f i l iffEquivalent to the menu of optional two-part tariffs
n-1 two-part tariffs, in order Pi < Pi+1 and pi > pi+1

( 0 d i f )(P0 = 0 and p0 = inf. )

Aggregates:
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6 4 M lti t t iff6.4. Multipart tariffs

C di i h i i diff b h iff i i 1Condition that type ti is indifferent between the tariff i or i+1, 
is CSi(ti) = CSi(ti+1) . Then 
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6 4 M lti t t iff6.4. Multipart tariffs

R i i Obj i fRamsey pricing: Objective fun.

Condition for the optimal marginal price pi

Condition for the optimal boundary type tCondition for the optimal boundary type ti
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6 4 M lti t t iff6.4. Multipart tariffs

E 6 2Exp.6-2
D(p,t) = t[1-p], type uniformly distributed

1 0 Thα= 1;  c  = 0. Then

Boundary condition: tn = 1; p0 = 1. ThenBoundary condition: tn  1; p0  1. Then
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6 4 M lti t t iff6.4. Multipart tariffs

A d d fil f l iA demand-profile formulation
Consumer’s surplus is in section 5. Producer’s surplus:

Condition for the optimal marginal price pi

Condition for the optimal boundary type ti
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6 5 N li t iff (t)6.5. Nonlinear tariff  p(t)

P d ’ lProducer’s surplus

p(t) is the limit of the price pip( ) p pi

ti is the limit of market segment boundary ti.

Customer’s surplus
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6 5 N li t iff (t)6.5. Nonlinear tariff  p(t)

R i i blRamsey pricing problem:
Objective fun. 

Euler necessary condition for the optimal p(t)
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6 6 S l6.6. Some example
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