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Definition: Market power is the ability of a firm to increase its output prices above the 
competitive level, and/or to reduce its input prices below the competitive level.

• Monopoly
- Single seller of a product

• Oligopoly
- Small number of sellers of a product

• Monopsony
- Single buyer of a product

• Oligopsony
- Small number of buyers of a product

FIRMS USUALLY HAVE MARKET POWER

Sellers’ Market

Buyers’ Market
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ANALYSIS OF MARKET POWER
Initial Focus on Single Firm

• Consider first the case where one single firm has market power, in a monopoly 
or a monopsony. Other market participants’ actions are aggregated to a market 
demand (for monopoly) or a market supply (for monopsony). 

When more than one firm holds market power, it is necessary to model 
the interactions between those firms explicitly. For this, one needs the 
tools of Game Theory

• Since actions of all non-market-power-holding entities (the ‘other’ side of the 
market) are aggregated into a demand curve (or a supply curve), this is often 
referred to as partial equilibrium analysis. (1)

(1) In general equilibrium analysis, the optimizing behavior of all market participants is explicitly taken into account, and the consumers may
own the firms (as is the case in a “private ownership economy”).
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STUDENT PROJECT (2013): LAITERIE BOURQUIN (in Renens)
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Source: Belesiotis, A., Limniati, Y., Simon, A. (2013) “Product Analysis, Pricing and Inventory
Control Applied to Laiterie Bourquin,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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STUDENT PROJECT (Cont’d): PRODUCT-PORTFOLIO ANALYSIS

Source: Belesiotis, A., Limniati, Y., Simon, A. (2013) “Product Analysis, Pricing and Inventory
Control Applied to Laiterie Bourquin,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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• The quantity of a product a firm can sell at price p, i.e., its 
demand D(p), is a decreasing function. 

• Its inverse demand p(q), i.e., the price at which the firm can 
sell a quantity q of a product, is also a decreasing function.

DEMAND

Quantity

Price

q

p
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OPTIMAL CHOICE OF MONOPOLY OUTPUT

Assume that a monopolist produces a quantity q of a single output and that the market
price at that output is given by the downward-sloping inverse market demand p(q). The
monopolist’s cost function C(q) is increasing and convex. 

Monopolist’s profit:

Revenue Cost

First-order necessary optimality condition:

Hence,

In other words, the market price in a monopoly exceeds marginal cost!



- 9 -MGT-528-Autumn-2022-TAW

OPTIMAL MONOPOLY OUTPUT (Cont’d)

q

p

q*

p(q*)

( )MR q

( )p q

( )MC q

Competitive
Output

Monopoly
Output
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( ) ( )
( )
p dD pp

D p dp

MONOPOLY PRICING
Inverse Elasticity Rule

Consider the monopolist’s choice of a profit-maximizing price p, given its (downward-
sloping) demand function D(p). 

The (own-price) demand elasticity is

Maximizing the monopolist’s profit

yields the first-order necessary optimality condition

 ( ) ( ) ( ( ))p pD p C D p

( ) ( ( )) ( )( ) dD p dC D p dD pD p p
dp dq dp

or
'( ) ( ( ))1 ( ( )) ( )
( )

D p p MC D pp MC D p p
D p p

Hence, we obtain the “inverse elasticity rule” for monopoly pricing:

( ( )) 11
( )

p MC D p
p p

Relative Markup Inverse Demand Elasticity
(Lerner Index)
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STUDENT PROJECT (Cont’d): OPTIMAL PRICING

Source: Belesiotis, A., Limniati, Y., Simon, A. (2013) “Product Analysis, Pricing and Inventory
Control Applied to Laiterie Bourquin,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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STUDENT PROJECT (2015): SELECTA (on the EPFL Campus)

Source: Donzé, C., Pichler, N., Previdoli, B. (2015) “SELECTA on the EPFL Campus,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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STUDENT PROJECT (Cont’d): MONOPOLY PRICING

Source: Donzé, C., Pichler, N., Previdoli, B. (2015) “SELECTA on the EPFL Campus,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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SUPPLY-CHAIN COORDINATION

Definition: A supply chain is coordinated if the actions taken in the different stages 
maximize the sum of its payoffs as if all actions were controlled by a single 
payoff-maximizing agent.

The are numerous reasons why a decentralized(1) supply chain may not be 
coordinated, such as

1. conflicting objectives of the agents operating the different stages
2. suboptimal response to demand uncertainty (e.g., bullwhip effect)
3. information asymmetries
4. lack in trust or ability to engage in binding contracts(2)

5. incomplete contracts (e.g., holdup problem)

(1) In a decentralized supply chain, the different stages are controlled by different agents.
(2) Contractability = Observability + Verifiability
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BULLWHIP EFFECT

The “bullwhip effect” is often given 
as explanation for

• Excessive inventory & 
manufacturing

• Inefficient capacity utilization
• Boom and bust cycles in 

manufacturing
• Added transportation cost
• Poor product availability (long 

lead times and stockouts)
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UPSTREAM INCREASE IN ORDER VARIABILITY
Bullwhip Effect

Source: Lee, H.L., Padmanabhan, V., Whang, S. (1997) “The Bullwhip Effect in Supply Chains,” Sloan Management Review, Vol. 38, No. 3, pp. 93—102.

Supplier Manufacturer Wholesaler (Distributor) Retailer Consumer
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UPSTREAM INCREASE IN ORDER VARIABILITY
Bullwhip Effect

Source: Lee, H.L., Padmanabhan, V., Whang, S. (1997) “The Bullwhip Effect in Supply Chains,” Sloan Management Review, Vol. 38, No. 3, pp. 93—102.

Supplier Manufacturer Wholesaler (Distributor) Retailer Consumer

Retailer’s Orders to WholesalerConsumer Sales

Manufacturer’s Orders to SupplierWholesaler’s Orders to Manufacturer
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SIGNIFICANT AMPLIFICATION
Bullwhip Effect

Source: Lee, H.L., Padmanabhan, V., Whang, S. (1997) “The Bullwhip Effect in Supply Chains,” Sloan Management Review, Vol. 38, No. 3, pp. 93—102.

Supplier Manufacturer Wholesaler (Distributor) Retailer Consumer
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SEASONAL VARIATIONS CAN CAUSE LARGE SHIPMENT SWINGS
Bullwhip Effect

Source: Lee, H.L., Padmanabhan, V., Whang, S. (1997) “The Bullwhip Effect in Supply Chains,” Sloan Management Review, Vol. 38, No. 3, pp. 93—102.

Supplier Manufacturer Wholesaler (Distributor) Retailer Consumer

(Product example: soup)
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SUPPLY-CHAIN COORDINATION INITIATIVES
Counteracting the Bullwhip Effect

Source: Lee, H.L., Padmanabhan, V., Whang, S. (1997) “The Bullwhip Effect in Supply Chains,” Sloan Management Review, Vol. 38, No. 3, pp. 93—102.
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CAUSES FOR & EFFECTS OF LACK IN COORDINATION

1. Conflicting objectives 
• Double marginalization
• Suboptimal capacity investments

2. Suboptimal response to risk (bullwhip effect)
• Excess capacity  (= overinvestment)
• Occurrence of excess inventory & stockout situations
• Replenishment-lead-time variability
• Variability in transportation cost
• Variability of product availability
• Strain in supply-chain relationships
• Rationing games (when product is in short supply)
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CAUSES FOR & EFFECTS OF LACK IN COORDINATION (Cont’d)

3. Information asymmetries
• Information distortion (e.g., retailer may exaggerate demand to encourage 

manufacturer to build higher capacity)
• Adverse selection
• Bounded rationality

4. Lack in trust or contracting ability
• Moral hazard
• Incentive misalignment
• Difficult enforcement regime relational contracts (= repeated game)

5. Incomplete contracts
• Relationship-specific investments
• SPOR: Shirking/Poaching/Opportunistic Renegotiation
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THE BEER GAME: STERMAN (1989)
“Misperceptions of Feedback in a Dynamic Decision Making Experiment”

Classic experiment, which has become a key reference for the behavioral 
(and sometimes also normative) regularity of the “bullwhip effect”

The bullwhip effect is often cited when discussing the lack of coordination in a 
supply chain.

The causes of the bullwhip effect are (among others):

• Demand variability
• Lags in processing the demand signal
• Rationing game (when product is in short supply)
• Order batching
• Price fluctuations

Source: Sterman, J.D. (1989) “Modeling Managerial Behavior: 
Misperceptions of Feedback in a Dynamic Decision Making Experiment,” 
Management Science, Vol. 35, No. 3, pp. 321—339.
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GENERIC STOCK-MANAGEMENT SYSTEM
Sterman (1989)

‘System Dynamics’ Model:

Source: Sterman, J.D. (1989) “Modeling Managerial Behavior: 
Misperceptions of Feedback in a Dynamic Decision Making Experiment,” 
Management Science, Vol. 35, No. 3, pp. 321—339.
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EXAMPLES OF STOCK-MANAGEMENT SYSTEMS
Sterman (1989)

Source: Sterman, J.D. (1989) “Modeling Managerial Behavior: 
Misperceptions of Feedback in a Dynamic Decision Making Experiment,” 
Management Science, Vol. 35, No. 3, pp. 321—339.
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BEER GAME – SETUP
Sterman (1989)

• Teams of 4 players each
• Game is played over different periods (weeks): 50 (truncated)
• Inventory holding cost: $0.50/case/week
• Stockout cost: $1.00/case/week
• Objective: Minimize total cost

Source: Sterman, J.D. (1989) “Modeling Managerial Behavior: 
Misperceptions of Feedback in a Dynamic Decision Making Experiment,” 
Management Science, Vol. 35, No. 3, pp. 321—339.

- 28 -MGT-528-Autumn-2022-TAW

BEER GAME – EXPERIMENTAL RESULTS
Sterman (1989)

Source: Sterman, J.D. (1989) “Modeling Managerial Behavior: 
Misperceptions of Feedback in a Dynamic Decision Making Experiment,” 
Management Science, Vol. 35, No. 3, pp. 321—339.
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MONOPOLY PRICING RULE
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IN A SUPPLY CHAIN WE HAVE “VERTICAL RELATIONS”
Restrict Attention to 2 Stages

Retailer
(Firm 1)

Manufacturer
(Firm 2)(“upstream”)

(“downstream”)

raw materials

demand

(“inbound logistics”)

(“outbound logistics”)
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FIRMS’ SELF-INTEREST LEADS TO INEFFICIENCY
Coordination Failure

(Assume zero marginal cost for simplicity)

Firm 1’s margin

Firm 2’s margin
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COORDINATION CAN BE ACHIEVED USING REVENUE-SHARING
Cachon and Lariviere (2005)

The idea is very simple (even generally, when the firms have positive costs)

• Let be the fraction of revenues that is obtained by firm 1 (retailer). 
• The wholesale-price contract discussed earlier is the case when = 1.

Question. Show that a vertical revenue-sharing contract with , strictly between 0 
and 1, and a wholesale transfer price t = (C1 + C2) – C1 coordinates the two-stage 
supply chain, where C1 and C2 are the firms’ respective cost functions.
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STUDENT PROJECT: PANINI @ EPFL

Source: Diab, A., Honsali, I., Rodriguez, J.R. (2017) “Panini on Campus: Future Improvements in
a Competitive Environment,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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STUDENT PROJECT (Con’d): PANINI @ EPFL

Source: Diab, A., Honsali, I., Rodriguez, J.R. (2017) “Panini on Campus: Future Improvements in
a Competitive Environment,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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STUDENT PROJECT (Cont’d): PANINI @ EPFL

Source: Diab, A., Honsali, I., Rodriguez, J.R. (2017) “Panini on Campus: Future Improvements in
a Competitive Environment,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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KEY CONCEPTS TO REMEMBER

• Supply-chain coordination
• Causes for and effects of coordination failure
• Bullwhip effect
• Misperception of feedback
• Supply-chain coordination “initiatives”
• Market power
• Demand curve
• Inverse demand curve
• Price elasticity of demand
• Monopoly pricing rule
• Double marginalization
• Coordination via revenue-sharing


