Information-Theoretic Foundations of Corporate Governance
Incentives are the essence of economics.


Edward P. Lazear (1987)

(“Incentive Contracts,” in: J. Eatwell, M. Milgate and P. Newman, eds., The New Palgrave: A Dictionary of Economics, Vol. 2, pp. 744-748, London: Macmillan Press

Incomplete Contracts and Opportunistic Behavior
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Division of labor brings about gains from specialization, but, at the same time, necessitates exchange (trade)
Economic agents trade (goods and services) among each other

Direct exchange of goods and services (barter)

Indirect exchange via money.

Trading happens only when both parties expect to gain

Each party associates a specific value with the good in question

The potential buyer has a maximum willingness to pay (WTP)

The potential seller has a certain reservation price, which is the price below which she is not willing to sell.

The values that agents associate with specific goods are either common values or private values
The common value of a good is essentially its resale value

Commonly traded goods trade at the common value (resale value)

A gold bar trades at the common value.

The private value is idiosyncratic to the potential buyer

Collector’s items generate private values

The common value of a rare gold coin is its gold content only, whereas the private value that collectors associate with this coin may be much higher.

Whether it is common or private value, buyers and sellers value the good in question based on their information sets at the time being
There might be asymmetric information, i.e., the two parties might not command the same information set because one party has private information
For instance, there might be firm insiders (e.g., management) who … 

… sell stocks before the bad news about the company’s future cash flows become public knowledge
… purchase stocks before the good news hit the market.

Note that not all insiders in the economic sense qualify as insiders in the legal sense.

Parties that deal in the stock market with insiders (possibly unsuspectingly) lose (on average, i.e., in expected value terms)

When an insider, who possesses a superior information set, wants to trade, why does she want to trade?

When potential trading partners suspect that there are insiders in the market, they hesitate to purchase stock (problem of non-participation)

If there is no insider in the market, the market value of a stock equals its intrinsic value (which is the NPV of the company’s future cash flows)

If there is an insider in the market, the non‑insider shareholder is at risk of overpaying, i.e., paying more than the intrinsic value

If an investor overpays, she is not fully compensated for her risk‑taking

Anticipating insider‑trading, the non‑insider responds with non‑participation, which is an ex‑ante inefficiency
Non‑participation depresses the stock price of the firm, which increases the firm’s cost of equity capital, causing underinvestment.

In a seminal paper, Stewart Myers and Nicholas Majluf (1984, “Corporate Financing and Investment Decisions when Firms Have Information that Investors Do not Have,” Journal of Financial Economics 13, 187-221) analyze the asymmetric information problem of seasoned equity offerings
In some countries, such as the United States, preemptive rights issues (Bezugsrechtsemissionen) are rare

When there are no rights being issued, the buyers of the new securities are not identical with the current shareholders

The current shareholders have an incentive to issue new shares when they think that the firm’s shares are overvalued, i.e., the market price of the shares exceeds their intrinsic value
The potential buyers of the new shares know of this incentive and, thus, are willing to buy the new shares only at a discount to the current market value
The discount is a risk premium (the difference between expected intrinsic value and WTP), which contributes to the firm’s cost of equity capital and, thus, leads to underinvestment.

Because seasoned offerings more are likely to occur at times when the firm’s shares are overvalued (as opposed to being undervalued), the stock market, typically, responds negatively to announcements of seasoned offerings.

Generally, asymmetric information leads to inefficient market outcomes (market failures) in …

… markets without time dimension

Spot markets

The good in question is exchanged immediately and there are no further obligations on either side.

… markets with time dimensions

Long-term relations, governed by contracts

The obligations of at least one party cover a time period (the future).

Problems of asymmetric information in the spot market

The lemon problem by George Akerlof (1970)

Assume that you are planning on purchasing a (used) car from owner in the spot market
There are no warranties or any other future obligations by any of the two parties.

The current owner’s information about the car is superior to your (the buyer’s) information set

The current owner knows about “hard use,” but you don’t

The current owner knows about defects, which you might not be able to detect even in a test drive.

Imagine that such a spot market is a big parking lot (for instance at VW headquarters in Wolfsburg), where hundreds of one‑year old VW Golf models are offered each Saturday

Assume that you are able to discern the average quality of the offered 
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 cars, but not the idiosyncratic quality of any of them

For you, the potential buyer, the car purchase is a lottery with known expected outcome (the average quality)

Assume that you are risk-neutral (i.e., you care about the expected value only, not the risk), how much are you (the potential buyer) willing to pay for a car?

Imagine you purchased all the 
[image: image2.wmf]n

 cars, you would end up with the average car quality, which is the expected value of the lottery

Consequently, you are willing to pay 
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 times the price for the car of average quality.

Because you randomly draw one car (any car is as good as any other, given your information set), you are willing to pay no more than the price for the average quality.

As you (and everyone else in the market for a used car) announce your WTP, all potential sellers that offer cars of qualities higher than average leave the market

This leaving the market results in adverse selection (of sellers), as the average quality of the offered cars declines.

With the below-average quality segment left, a new, lower average quality is established, and a new, lower WTP is announced

This again leads to the departure of the sellers who offer cars better than the new, lower average quality—and so on.

Adverse selection leads to non-participation (ex-ante inefficiency)

Markets may not exist or, if they do exist, only the lowest quality is traded

Examples are non-standardized food products sold in supermarkets

For instance, potential buyers cannot assess the quality of wine or honey without further information.

Example: Adverse selection in the lending market

Let us assume that there are two types of potential borrowers, types A and B
Neither borrower is able to provide collateral

Each type is equally common

The bank cannot distinguish between the types.

Each potential borrower has an investment project which generates an expected return of 10 percent
A’s project:
Requires an initial investment of $1 and pays off $1.1 for certain

B’s project:
Requires an initial investment of $1 and pays off either $0.8 or $1.4 with equal probabilities.

Let us assume that the bank refinances itself at a (competitive) rate of 1 percent
For the bank, lending is a lottery

The bank will break even if it lends at a rate of 8 percent
On 75 percent of its loans, the bank will collect $1.08 (all loans to type A and 50 percent of the loans to type B)

On 25 percent of its loans, the bank will collect $0.8 (the bad outcome with type B).

Assume that the central bank tightens monetary policy by raising the bank’s cost of refinancing to 4 percent
Given the distribution of borrower types A and B, the bank now breaks even at 12 percent, if both types borrow

Yet, at 12 percent, only type B will borrow—the quality of the loan applicants deteriorates
At 12 percent, the bank will not break even: 
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The bank will have to charge 28 percent to break even—the type B borrower is willing to borrow at this rate.

In summary, raising refinancing costs of the banking system leads to adverse selection of potential borrowers: The projects of A and B have the same expected value, but B’s project is riskier

Related to adverse selection is the credit rationing model by Joseph E. Stiglitz and Andrew Weiss, 1981

If a bank has only one dollar to lend, it will prefer lending to type A at 4 percent (and break even) to lending to type B at 28 percent (and break even)

Both projects have the same expected value, but B’s project is riskier

If the bank is risk‑averse, it will prefer lending to type A
In spite of (in fact, because of!) B’s higher willingness to pay, the bank denies him credit (credit rationing).

The higher is the rate offered by the bank, the more risk the firm will assume
Debt financing bank loans) participates in the lower tail of the project payoffs only, but not in the upper tail

In the good outcome, the bank receives principal and interest, but does not otherwise participate in the success of the project

In the bad outcome, the investor walks away with limited liability and leaves the assets to the bank.

If the bank has no control over the choice of the projects, it might not be able to break even, no matter how much it charges on the loans

The higher the lending rate, the riskier the gamble the investors will engage in.

Means of overcoming asymmetric information and the lemon problem that originates from it

Sampling and test drives

Food sampling is low cost and representative

Test drives of consumer durables (long-lived consumer products such as cars or computers) do not necessarily convey a representative picture of the product’s quality.

Money-back guarantees and warrantees

These insurance mechanisms cut off the lower tail of the product’s quality distribution

Insurance invites moral hazard, which might be insignificant because filing claims entails transaction costs on the side of the consumer

The term moral hazard is synonymous to the term opportunistic behavior
Originally, the term moral hazard was confined to the insurance industry; it referred to the tendency of people with insurance to reduce the care they take to avoid or reduce insured losses.

Screening and self-selection

A screen is a device that induces the types of agents to self-select
The “waiting game”
A courted woman who seeks a life-long commitment lets her suitor wait

The type who is up for a short-lived romance will give up, whereas the type who looks for a life-long commitment will wait.

Performance pay

A performance-sensitive compensation package will attract the most productive and motivated workers.
Back‑loaded compensation structure

An employer that prefers stable employment relations (loyalty and low turnover) offers a back‑end loaded compensation structure

Long‑term employment allows employers to reap the benefits of employee training

Turnover may have negative team externalities.

Model

For simplicity, assume that there is no uncertainty about the future

Think of a multitude of private‑sector firms, all of which offer you the same NPV (net present value) of a work life’s income stream

These private‑sector firms offer to compensate you according to the dollar value of your marginal productivity at all times.

There is one other employer–call it “government”–that offers to compensate you back‑end loaded with a below‑productivity salary in your junior years, followed by an above‑productivity salary when you are senior

The government sets the NPV of the work life’s income stream to a level only marginally above the NPV of the private‑sector firms’ offers

Everyone who does not intend to switch jobs will sign with the government, while everyone who intends to switch jobs will sign with the private sector, which means that the types (the loyal type and the “non‑committal” type) self‑select.

Note that also private‑sector firms use back‑end loaded compensation structures as a loyalty screen and retention device.

Signaling

Principle: Reveal your type by sending out a signal that identifies the type, i.e., a signal that the other type does not (cannot) send out

Example: Labor market, similar to the market of pre-owned cars

There are two types of workers: the productive (smart) type and the unproductive (dumb) type

The fraction of the productive type in the workforce equals 
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The employers cannot distinguish between the types

For the employers, hiring is a lottery

With probability 
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, an employer will draw a productive worker and, with probability 
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, it will draw an unproductive worker.

Thus, the maximum wage the (risk‑neutral) employer is willing to pay equals the expected dollar value of the marginal productivity of the worker drawn from the pool of applicants:
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where 
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 is the dollar value of the marginal productivity of the worker of type 
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The wage offer is below the dollar value of the productive worker’s marginal productivity

See Akerlof’s lemon problem (problem of adverse selection)

The productive type has an incentive to reveal her type by sending out an identifying signal.

There are two types of signaling equilibria
Separating equilibrium

There is a one-to-one relation between signal and type, i.e., everyone who is productive sends out the signal and everyone who sends out the signal is productive

Pooling equilibrium

The unproductive type is able to imitate the productive type by sending out the same signal; consequently, the signal does not identify the type.

Formal model

Let us make the (rather cynical) assumption that the years of education, 
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, do not affect the worker’s productivity

Let 
[image: image13.wmf]c

e

i

×

 be the cost of education of type 
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 and type 1 being the unproductive type

Thus we assume that the dumb (hence unproductive) type faces higher costs of keeping up in school and taking in education than does the smart (hence productive) type.

Separating equilibrium

The employer infers a worker’s productivity from her years of education:
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(wage = dollar value of marginal productivity)

This concept works if (and only if) the following holds:

Type 1 has no incentive to imitate type 2:
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type 1 signals true type
type 1 imitates type 2

Type 2 has no incentive to imitate type 1:
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type 2 signals true type
type 2 imitates type 1
A cynical view on MBA programs of top U.S. schools is that they help students send out signals, but do not add to the students’ productivity

Note that, while signaling helps overcome the asymmetric information problem, signaling comes at a cost

Separating signaling equilibriums are second‑best (first‑best are situations in which there is no asymmetric information).

Problems of asymmetric information in long-term relations (contracts)

Problem of opportunistic behavior (moral hazard)

Here, the problem of asymmetric information does not relate to the commodity itself, but to the future behavior of at least one party

Assume that you purchase a pre-owned car from a dealer (which is common practice in the United States)

The car dealer offers a warranty (e.g., “one year or 12,000 miles, whichever comes first”) to alleviate the lemon problem

The warranty insures the buyer against the bad-quality outcomes (cuts off the low end of the quality distribution).

The warranty contract is incomplete, which gives both sides the opportunity to behave opportunistically:
The dealer …

… might be intentionally slow in fixing the car in the event of a warranty‑covered breakdown

… might treat you in an unfriendly manner when you take in your car to claim warranty services.

The new owner (you) …

… might put the car to hard use, knowing that damages will be covered by the warranty

… might take in the car for check-ups under the pretext of malfunctioning parts, just to get them replaced by new ones before the warranty runs out.

What is a complete contract?

A complete contract is state-contingent, i.e., for any possible state of nature, 
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, the contract specifies the obligations of the contracting parties, with 
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 being the domain of possible states of nature

For instance, a life insurance contract might specify payment in the event of death (with the exception of a suicide during the first twelve months after inception of the contract).

Reasons why contracts are incomplete

There are costs of contracting (transaction costs)

Defining possible states of nature and specifying the parties’ obligations these states entail, is costly.

The number of states of nature might be infinite

Complete contracts are infeasible

For instance, an employment contract is necessarily incomplete because of the infinite number of states of nature that may occur in an employment relation.

There is bounded rationality (( irrationality)

The power of the human brain is limited

There are limits to human foresight
For instance, many of the companies that bought advertising time on U.S. network TV for the 1980 Moscow Olympic Games did not consider the possibility that the U.S. team would boycott the games—this boycott rendered the purchased air‑time next to worthless.

The human language is of limited precision

Legal terms are fuzzy

For instance, the “commercial practicability” doctrine in U.S. commercial law means that a firm has to live up to its contractual obligations only if is “reasonably possible.”
A breach of contract might be not observable
Problem of hidden actions (actions that go undetected)
For instance, in some jobs, it is difficult to assess how hard an employee works.

A breach of contract may be observable, but not verifiable
It might be impossible to prove a breach of contract in the courts

In some instances, the legal costs of delivering proof exceed the potential benefits of winning the case.

A breach of contract may be observable and verifiable, but not enforceable
Even in the event that a breach of contract is verifiable in the courts, the contract might not be enforceable

For instance, the equity holders of a firm can walk away with limited liability, thus voiding the liability claims
When, in the 1970s in the United States, asbestos victims began filing claims in the courts for compensatory and punitive damages, many U.S. asbestos manufacturers and distributors (successfully) evaded litigation by filing petitions for bankruptcy.

The trouble with incomplete contracts is the hold-up problem, which arises from opportunistic behavior (moral hazard)

Example: Choice of location of coal‑fired power plants

Imagine an island that is shaped like a triangle, (
The island’s population lives in a big city in the north

The city‑owned utility contemplates building a coal‑fired power plant

In each of the two bottom corners of the triangle there is a coal mine, owned and operated by two competing companies: “Southwestern” and “Southeastern”.

Assume that the costs of transporting coal and electrical power are equal, and that they are decreasing in the covered distance

Then, in terms of transportation costs, the (mutually exclusive) cost‑minimizing locations for the power plant would be …

… next to one of the two coal mines

… next to the city.

Assume that the city builds the power plant near the Southwestern coal mine (“mine‑mouth plant”)

Before building the power plant, the city will seek a long-term contract with Southwestern that specifies the price and other supply conditions of coal for the life of the power plant

If this contract is complete (the price and the conditions are observable, verifiable, and enforceable) and, hence, the city is insulated from opportunistic behavior on the part of Southwestern

If the contract is incomplete, the city can be held up
If the quality of the coal is insufficiently specified in the contract, Southwestern might deliver coal of poor quality

Southwestern might take resort to the “commercial practicability” doctrine under the pretext of “unforeseen circumstances”
Southwestern reneges with the intention of renegotiating the contract.

Opportunistic behavior on the part of Southwestern might get the city to a point where (1) the utility is indifferent between purchasing coal from Southwestern and purchasing coal from Southeastern (while the going concern value is still non‑negative) or (2) the going concern value of operating the power plant drops to zero.

Southwestern is able to expropriate the city of its quasi-rents from the relation-specific investment
Relation-specific investment: The city built the coal‑fired power plant near the Southwestern mine, instead of putting it up near the city (which would have been a relation-specific investment with respect to the coal industry, but not with respect to Southwestern)

The asset built by the city is to a large part specific to the relation with Southwestern

The degree of specificity of the asset may be gauged by the fraction of value the asset loses when employed outside the relation it was originally built for.  For instance, if the city switched to Southeastern, the NPV of the city’s power plant project would drop.

Quasi-rents: Returns in excess of the minimum needed to keep a resource in its current use

The quasi-rent of the city in its relation with Southwestern is the minimum of the following two values:

The going concern value of the plant

The difference between the going concern values when purchasing coal from Southwestern and purchasing coal from Southeastern.

The expropriation of the quasi-rents of one party by the other party is called a hold-up situation
The expropriation of quasi-rents itself has no efficiency consequence (as it is pure redistribution)

When potentially contracting parties anticipate hold-up situations, they under‑invest, which is an ex‑ante inefficiency (problem of imperfect commitment).

There is empirical evidence that coal mines supplying mine-mouth plants are frequently owned by the utility they serve.  In all other cases these relations are governed by long‑term contracts, which are typically quite complex; for instance, there are escalator clauses that regulate price adjustments.

Vertical integration is a remedy to the incomplete-contract problem (and the hold-up problem that emanates from it), in particular when assets are co-specialized
Assets are co-specialized if they are most productive when employed together, but are of lesser value when employed in isolation
To prevent hold-up situations, co-specialized assets (e.g., a coal mine and a mine-mouth power plant) should be owned by the same investor.

Opportunistic behavior in joint ventures

Numerical example: “Grabbing”
There are two firms, A and B, which contemplate starting a joint venture

Each firm has to make a $2 investment; the assets are co‑specialized and completely worthless outside this venture

The gross return on this venture is $8: $4 for each party; the project has positive NPV: 
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Either firm has the opportunity to grab the $8 return after it materializes; the cost of grabbing is $3

The payoff matrix for the two parties looks as follows:

	
	
	Firm A
	

	
	
	Grab
	Don’t Grab

	Firm B
	Grab
	-1, -1
	-2, 3

	
	Don’t Grab
	3, -2
	2, 2


The game is similar to the Prisoner’s Dilemma game, except that in the Prisoner’s Dilemma case, the parties must play

If neither firm grabs or if both firms grab, the parties split the payoff, as agreed
A’s decision-making problem (which is symmetrical to B’s problem)

If A assumes that B will grab, it is advantageous for A to grab (A’s payoff when grabbing is 
[image: image23.wmf]$4

$3

$2

$

1

-

-

=

-

, which is superior to A’s payoff when not grabbing, which is 
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If A assumes that B will not grab, it is again advantageous for A to grab (A’s payoff when grabbing is 
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, which is greater than A’s payoff when not grabbing, which equals 
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In conclusion, both sides will grab, no matter what they think that the other party will do.  Consequently, each party knows that it will make a $1 loss on the project, which means that the project will not get off the ground (ex‑ante inefficiency).

Example: Tenure in academia

In academia (in the United States), there is “tenure” for associate and full professors

Tenure insulates professors from opportunistic behavior by their employers (the universities)
Professors are highly specialized individuals with (frequently) poor outside opportunities

Professors have built specific assets
Due to the specificity of their assets, they enjoy quasi-rents, which is the difference between the salary they receive and the salary that keeps them from resigning from their current positions (which equals the reservation wage in a potential new job)

A cut-back of the professors’ salaries to the reservation levels is of no efficiency consequences (as it is pure redistribution from the professors to the university)

Anticipation of such opportunistic behavior by the university leads to underinvestment (ex‑ante inefficiency) in the academic profession

Quasi-rents need not be inefficient: In academia they compensate for the income professors forewent during job training

In a competitive market for academic positions, there are no rents.  A rent is the amount paid in excess of what is needed to attract a resource to the use in question.  Rents always indicate inefficiency, whereas quasi‑rents can be efficient.

Remedies to the hold-up problem (no panaceas)

Enforceable long‑term contracts

Long‑term contracts protect the parties that are vulnerable to opportunistic behavior by the other parties, i.e., the parties that are liable to being expropriated of quasi‑rents from relation‑specific investment

Tenure in academia

Professors invest in relation-specific skills, i.e., in skills that are of little value outside academia.

Long-term land lease contracts in agriculture

Multi-year contracts are mandatory because the lessee adjusts its life stock (relation‑specific investment).

Allocation of residual decision rights (control rights)

One party retains a minimum set of well-defined rights and surrenders all other rights, the residual decision rights, to the other party

For instance, in employment relations, the rights of the employee are easier to specify than the rights of the employer

Imagine you had to itemize all the things a boss is allowed to do

It is easier to specify the things a boss is not allowed to do, which form the rights of the employee

The boss receives all other rights, which are the residual decision rights (control rights).

Commitment

A party credibly commits not to renege (to renegotiate the contract)

For instance, in 1066, William the Conqueror burnt his fleet, committing himself (and his men) to fight

A problem is that credible commitment mechanisms are hard to find, which means that few contracts are indeed renegotiation-free.

A way to commit credibly is to pledge …

… reputation

Reputation has first to be established before it can serve as a bond (repeated games)

The value of reputation decreases with the number of rounds that are left to play

Reputation does not work when the endgame is played, i.e., when the players are in the last round of a game.

… collateral

Some collateral is illegal

Individuals cannot borrow against their human capital, because slavery is illegal

This is why there are “student loans” in the United States, as well as in many other countries.

Wealth constraints may prevent agents from providing collateral

Such constraints pose problems of debt-financing to the entrepreneurial firm because slavery is illegal

See section “Debt Financing of the Entrepreneurial Firm”

Many countries have entrepreneurial loan programs.
Relational Contracting

Instead of specifying the parties’ obligations for all possible contingencies, the parties agree on basic principles only

Relational contracting rests on implicit contracts, which are informal agreements that are not enforceable
For instance, employees are expected to behave in a socially acceptable manner on the job.

There is mutual bonding, which makes each party vulnerable to opportunistic behavior of the other party

With both parties being sufficiently vulnerable, a Nash equilibrium prevails: Neither party has an incentive to change its behavior

A Nash equilibrium obtains, for instance, in the following two situations:

Non-cooperative behavior by either party would trigger non‑cooperative behavior by the other party, making both parties worse off

In repeated games, where opportunistic (i.e., non-cooperative) behavior leads to learning by the other party (and by other potential contracting parties), the incentive to behave opportunistically (i.e., non-cooperatively) precludes future gains from cooperation (contracting).

Employment contracts are a great deal relational, particularly in white-collar jobs

Employers and employees build reputation in the profession as trustworthy agents.
Vertical integration

Vertical integration occurs when long-term contracts do not offer sufficient protection against hold-ups, possibly because of problems in enforceability

See the above example of mine-mouth power plants

See also section “Inter-Firm Relations.”
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