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1.0 OBJECTIVES
At the end of this topic, you should be able to
1. Define information economics.
2. Explain the characteristics of information.
3. Discuss the concept of scarcity of information.
4. Evaluate the basic models of information economics.
5. Explain key terms used in information signaling -market for lemons, job market signaling, screening in insurance.
6. Examine the principal agent models.
7. Differentiate between moral hazard and adverse selection.
2.0 INTRODUCTION
Definition 
What is information Economics?
Information   economics or   the economics   of   information is   a branch of microeconomic theory that studies how information affects an economy and   economic   decisions.  
 Information   has   special characteristics.   It   is   easy   to   create   but   hard   to   trust.   It   is   easy   to spread but hard to control. It influences many decisions.  Information is a valuable asset to those who possess it. 
In a world where everybody knew everything, the economics of information would have no place. Information would not be scarce, so economics would have nothing to say   about   it.   The economic   aspect of   information   pertains   to   its scarcity and the value that scarce information may have. We illustrate this first with the example of an individual decision maker who must choose an action in the face of uncertainty. In the language of game theory this is the situation of an individual playing against Nature.  The value of information can be determined in such a game.
You   are   the   marketing   manager   of   Standard   Breakfast Corporation.   A   new   product   has   been   developed   and   you   must decide whether or not to introduce it. If the new product is a success, you gain €8m.   If it is a failure, you lose -€2m. You estimate that the new product will be a success is 0.3 or 30% that it will be a failure 0.7or 70%. What do you decide? Figure 1 summarizes the situation where the manager makes the decision under uncertainty: whether to introduce a new product. Figure 1: Decision Making Under Uncertainty
	States of nature
	
	Success
	Failure

	Acts
	Introduce
	8(€m)
	-2(€M)

	
	Do not introduce
	0
	0

	Probabilities of states
	
	0.3
	0.7



If you are risk-neutral, you should simply calculate the expected value of introducing the new product:  [0.3 * 8 + 0.7 * (-2)] = €1m.   The expected   outcome   is   positive, so   you   should   introduce   the   new product.
The Value of Complete Information 
 Now, suppose that you could do test marketing.  Suppose, first, that test   marketing   gives   you complete   information.  By   complete information we mean information that removes all uncertainty. So, by test marketing first, you will know for sure whether the new product will be a success. How   valuable   is   complete   information   in   this   case?   There   is a probability of 0.3 that test marketing will tell you the new product will be   a   success   (Figure 1).   As   you   now   know   for   sure   that   it   will   be successful, you introduce   the new product.   Without test   marketing, you also introduce the new product. So, there is a probability of 0.3that test marketing will not alter your decision. There is a probability of 0.7 that test marketing will show the product to be a failure. You then decide not to introduce the new product, in which case you save€2m. So, by test marketing you have a 0.7 probability of saving €2m.The value of the information from test marketing is:  
[0.3 * 0 + 0.7 * 2] = €1.4m. 
If testing the market costs you less than €1.4m, it is rational to test the market
Sample Question:  
As we enter 2024 there is a 50% chance that the economy will return to positive economic growth.   This also implies that there is a 50%chance   that   the   economy   will   remain   in   negative   economic   growth (recession).  Delboy Computers can produce a Standard Specification PC or a High-Powered specification PC.  In a recession year Delboy Computers  make €1m from Standard PC’s  sales  and €400,000  from sales of High Powered PC’s. In a year with positive economic growth Delboy Computers make €1.2m from Standard PC sales and €2m from sales of High-Powered PC’s. 
 (i) If you were asked to advise Delboy Computers to produce one range of PC only, in the face of uncertainty about the economic outlook,  would   you   advise   them   to   produce   a   Standard Specification PC or a High Powered specification PC? 


 (ii) Calculate the value of complete information about the economy.
	
	Positive growth
	Negative growth
	Probability
	Expected Value

	Std PC
	€ 1m
	€1.2 m
	0.5
	€2.2*0.5=€1.1

	High powered PC
	€ 0.4 m
	€2.0 m
	0.5
	€2.4*0.5=€1.2



Solution
(i) I would advise Delboy Computers to produce High Powered PC’s as Highest expected value €1.2m is greater for High Powered PC’s. 
(ii) If you had complete information you would produce Standard specification PC’s in a recession year and make €1m in sales and   produce High   Powered   PC’s   in   a   year   with positive economic   growth and   make   €2m   in   sales.     Your   average outcome, given there a   50% chance of   each =   [€1m +   €2m] =€3m * 0.5 = €1.5m.  
So the value of complete information is €1.5m minus your expected value of €1.2m = €300,000.

3.0 THE BASIC MODELS OF INFORMATION ECONOMICS
The basic models:
1. Hidden actions/moral hazard: one player takes an action that is not perfectly observed. The basic principal-agent problem with hidden actions: The player, whose actions are perfectly observed, called the principal, chooses a contract. Then the player, whose action is not perfectly observed, called the agent, chooses whether to accept the contract, and then chooses an action. The action generates an observable signal on which payoffs depend.
2. Hidden information/adverse selection: one player has private information about his per-sonal characteristics (preferences, productivity). In the basic case, this information is obtained before play begins.
(a) Signaling: the informed player moves first.
i. One uninformed player: basic signaling games `a la Cho and Kreps (1987).
ii. Competing uninformed players: Spence (1973) job market signaling.
(b) Screening: the uninformed player moves first.
i. One uninformed player: the basic principal-agent problem with hidden information/monopolistic screening. The player without private information, the principal, chooses a menu of contracts. Then the privately informed player, the agent, decides which contract to accept.
ii. Competing uninformed players: Akerlof (1970) market for lemons, Roth-schild and Stiglitz (1976) market for insurance
3. Mechanism design. A group of privately informed agents plays a game designed either by an uninformed party (e.g., the seller of a good) or by the agents themselves.
In the former case, the mechanism can be viewed as a principal’s solution to a multiagent screening problem. In the latter, the mechanism can be viewed as a solution to a collective choice problem faced by the agents.
One can also organize information economics according to the tools used to analyze them, and by their historical development:
The earliest models are those with competing uninformed players (Akerlof, Spence, Rothschild-Stiglitz). The competition can be represented using a partial equilibrium framework, as they were originally: price-taking behavior by the uninformed players leads to a “zero profit” condition, which must be satisfied simultaneously with optimization by each type of informed agent. These models are easily recast in game-theoretic terms, which have the advantage of specifying what happens out of equilibrium.
Signaling models are most naturally presented in a game-theoretic framework. The basic principal-agent problems use only rudimentary game theory; the analyses amount to solving constrained optimization problems. 

4.0 SIGNALLING AND SCREENING WITH COMPETING UNINFORMED PLAYERS
4.1 The Market for Lemons (Akerlof (1970))
The lemons problem refers to the issues that arise regarding the value of an investment or product due to the asymmetric information available to the buyer and seller.
The lemons problem theory was put forward by George A. Akerlof, an economist, who presented his ideas in a research paper titled, "The Market for "Lemons": Quality Uncertainty and the Market Mechanism."
The use of "lemon" refers to a slang term for a vehicle that has many problems and defects that negatively impact its utility.
The lemon theory posits that in the used car market, the seller has more information regarding the true value of the vehicle than the buyer. This results in the buyer not wanting to pay more than the average price of the car, even if it is of premium quality. This benefits the seller if the car is a lemon but is a disadvantage if the car is of good quality.
The existence of asymmetrical information is not only apparent in the used car market, but many markets, such as consumer and business products, and investing.
Understanding the Lemons Problem
In his paper, Akerlof examined the used car market and illustrated how the asymmetry of information between the seller and buyer could cause the market to collapse, getting rid of any opportunity for profitable exchange and leaving behind only "lemons," or poor products with low durability that the buyer purchased without sufficient information.
The problem of asymmetrical information arises because buyers and sellers don't have equal amounts of information required to make an informed decision regarding a transaction. The seller or holder of a product or service usually knows its true value or at least knows whether it is above or below average in quality. Potential buyers, however, typically do not have this knowledge, since they are not privy to all the information that the seller has.
Akerlof's original example of the purchase of a used car noted that the potential buyer of a used car cannot easily ascertain the true value of the vehicle. Therefore, they may be willing to pay no more than an average price, which they perceive as somewhere between a bargain price and a premium price.
Adopting such a stance may at first appear to offer the buyer some degree of financial protection from the risk of buying a lemon. Akerlof pointed out, however, that this stance actually favors the seller, since receiving an average price for a lemon would still be more than the seller could get if the buyer had the knowledge that the car was a lemon.
Ironically, the lemons problem creates a disadvantage for the seller of a premium vehicle, since the potential buyer's asymmetric information—and the resulting fear of getting stuck with a lemon—means that they are not willing to offer a premium price for a vehicle of superior value.
Case -example
To understand Akerlof’s insight, suppose that the quality of used cars lies on a 0 to 1 scale and that the population of used cars is uniformly distributed on the interval from 0 to 1. In addition, let that quality represent the value a seller places on the car, and suppose buyers put a value that is 50% higher than the seller. Finally, the seller knows the actual quality, while the buyer does not.
Can a buyer and seller trade in such a situation? First, note that trade is a good thing because the buyer values the car more than the seller. That is, both the buyer and seller know that they should trade. But can they agree on a price? Consider a price p. At this price, any seller who values the car less than p will be willing to trade. But because of our uniform distribution assumption, this means the distribution of qualities of cars offered for trade at price p will be uniform on the interval 0 to p. Consequently, the average quality of these cars will be ½ p, and the buyer values these cars 50% more, which yields ¾ p. Thus, the buyer is not willing to pay the price p for the average car offered at price p.
The effect of the informed seller and uninformed buyer produces a “lemons” problem. At any given price, all the lemons and only a few of the good cars are offered, and the buyer—not knowing the quality of the car—isn’t willing to pay as much as the actual value of a high-value car offered for sale. This causes the market to collapse; and only the worthless cars trade at a price around zero. Economists call this situation, where some parties have information that others do not, an informational asymmetry.
Solutions to the Lemons Problem
The lemons problem exists in the marketplace for both consumer and business products, and also in the arena of investing, related to the disparity in the perceived value of investments between buyers and sellers. The lemons problem is also prevalent in the financial sector, including insurance and credit markets. For example, in the realm of corporate finance, a lender has asymmetrical and less-than-ideal information regarding the actual creditworthiness of a borrower.
Akerlof proposed strong warranties as one means of overcoming the lemons problem, as they can protect a buyer from any negative consequences of buying a lemon. Another solution, one which Akerlof did not know about when he wrote the paper in 1970, is the explosion of readily available, widespread information that has been disseminated through the Internet and has also helped to reduce the problem.
For example, information services such as Carfax and Angie's List help buyers feel more confident in making a purchase, and they also benefit sellers because they enable them to command premium prices for genuinely premium products.
What Is the Lemons Principle?
The basic tenet of the lemons principle is that low-value cars force high-value cars out of the market because of the asymmetrical information available to the buyer and seller of a used car. This is primarily due to the fact that a seller does not know what the true value of a used car is and, therefore, is not willing to pay a premium on the chance that the car might be a lemon. Premium-car sellers are not willing to sell below the premium price so this results in only lemons being sold.
4.2 Job-market signaling (Spence 1973)
Signaling started with the idea of asymmetric information (a deviation from perfect information), which relates to the fact that, in some economic transactions, inequalities exist in the normal market for the exchange of goods and services. In his seminal 1973 article, Michael Spence proposed that two parties could get around the problem of asymmetric information by having one party send a signal that would reveal some piece of relevant information to the other party. That party would then interpret the signal and adjust their purchasing behaviour accordingly—usually by offering a higher price than if they had not received the signal. There are, of course, many problems that these parties would immediately run into.
Effort: How much time, energy, or money should the sender (agent) spend on sending the signal?
Reliability: How can the receiver (the principal, who is usually the buyer in the transaction) trust the signal to be an honest declaration of information?
Stability: Assuming there is a signalling equilibrium under which the sender signals honestly and the receiver trusts that information, under what circumstances will that equilibrium break down?
In the job market, potential employees seek to sell their services to employers for some wage, or price. Generally, employers are willing to pay higher wages to employ better workers. While the individual may know their own level of ability, the hiring firm is not (usually) able to observe such an intangible trait—thus there is an asymmetry of information between the two parties. Education credentials can be used as a signal to the firm, indicating a certain level of ability that the individual may possess; thereby narrowing the informational gap. This is beneficial to both parties as long as the signal indicates a desirable attribute—a signal such as a criminal record may not be so desirable. Furthermore, signaling can sometimes be detrimental in the educational scenario, when heuristics of education get overvalued such as an academic degree, that is, despite having equivalent amounts of instruction, parties that own a degree get better outcomes—the sheepskin effect.

Example of signaling
Signaling typically occurs in an IPO (Initial Public Offering), where a company issues out shares to the public market to raise equity capital. This arises due to information asymmetry between potential investors and the company raising capital. Given firms are private before an IPO; prospective investors have limited information about the firm's true value or future prospects, which may lead to market inefficiencies and mispricing. To overcome this information asymmetry, firms may use signaling to communicate their true value to potential investors.
[bookmark: _Hlk150712992]

4.3 Screening in Insurance Markets (Rothschild and Stiglitz (1976))
Insurance market
The process of screening customers is highly applicable in the market for insurance. In general, parties providing insurance perform such activities to reveal the overall risk level of a customer, and as such, the likelihood that they will file for a claim. When in possession of this information, the insuring party can ensure a suitable form of cover (i.e. commensurate with the customer’s risk level) is provided.
In particular, Michael Rothschild and Joseph Stiglitz conducted research on the insurance market and how individuals can improve their position in the market when presented with asymmetric information. Rothschild and Stiglitz found that individuals (uninformed party) are able to initiate action by extracting information through screening in order to better position themselves in the market. Insurance companies (uninformed party) had lacked information on the risk level of consumers (informed party). Through screening, insurance companies were able to gain information on the risk level of their consumers; this had been done by offering incentives to policyholders in order to disclose such information on customers. This allowed insurance companies to create a range of risk classes in which their consumers were allocated. Moreover, this allowed insurance companies to create policy contracts for higher deductibles in exchange for lower premiums.
Screening techniques include:
1. Background check – the party providing insurance obtains information about the customer such as their criminal history, credit rating and previous employment to reveal past behaviors
2. Provision of demographic information – the party providing insurance obtains information about the customer such as their age, gender and ethnicity to reveal their type. For example, a young male has a higher risk of being in a car accident than a middle-aged woman
3. Other information gathered by insurance parties during a screening process is usually specific to the type of insurance the customer is seeking. For example, car insurance will require provision of accident history, health insurance will require provision of health condition and previous illnesses, and so on.

Incorrect Screening
One downfall of deploying screening techniques is the information gathered may be incorrect; this can therefore lead to inefficiency. For example, an unproductive employee may perform well in screening exams such as aptitude testing. However, as the employer is the uninformed party, they will not be able to notice these aspects until the individual has been employed, and therefore, the time and effort put into the employee causes inefficiency. Hence, it is important for industries to understand the biases involved when utilizing screening techniques.

Incorrect Screening in the Insurance Market
Typical screening processes in the insurance market involve looking at historic data and demographic information, however, these screening processes may lead to incorrect conclusions. For example, a young male would typically be seen as high risk however, this may not truly be reflected as they could be a safe driver. Therefore, insurance companies need to ensure that further information is gathered prior to concluding what category individuals’ suit.

5.0 PRINCIPAL-AGENT MODELS

In a principal-agent model, an uninformed party (the principal) makes a take-it-or-leave-it offer to an informed party (the agent). This setup gives the principal all of the bargaining power, but the agent’s informational advantage gives her some power as well.

What is the principal agent problem?

The principal-agent problem is a conflict in priorities between a person or group and the representative authorized to act on their behalf. An agent may act in a way that is contrary to the best interests of the principal.

The principal-agent problem is as varied as the possible roles of a principal and agent. It can occur in any situation in which the ownership of an asset, or a principal, delegates direct control over that asset to another party, or agent.
The principal-agent problem is a conflict in priorities between the owner of an asset and the person to who control of the asset has been delegated.
The problem can occur in many situations, from the relationship between a client and a lawyer to the relationship between stockholders and a CEO.
The risk that the agent will act in a way that is contrary to the principal’s best interest can be defined as agency costs.
Resolving a principal-agent problem may require changing the system of rewards in order to align priorities or improving the flow of information, or both.
What Causes the Principal-Agent Problem?
Agency Costs
Logically, the principal cannot constantly monitor the agent’s actions. The risk that the agent will avoid a responsibility, make a poor decision, or otherwise act in a way that is contrary to the principal’s best interest can be defined as agency costs. Additional agency costs can be incurred while dealing with problems that arise from an agent's actions. Agency costs are viewed as a part of transaction costs.

Agency costs may also include the expenses of setting up financial or other incentives to encourage the agent to act in a particular way. Principals are willing to bear these additional costs as long as the expected increase in the return on the investment from hiring the agent is greater than the cost of hiring the agent, including the agency costs.
Solutions to the Principal-Agent Problem
There are ways to resolve the principal-agent problem. The onus is on the principal to create incentives for the agent to act as the principal wants. Consider the first example, the relationship between shareholders and a CEO.
Contract Design
The shareholders can take action before and after hiring a manager to overcome some risks. First, they can write the manager's contract in a way that aligns the incentives of the manager with the incentives of the shareholders. The principals can require the agent to regularly report results to them. They can hire outside monitors or auditors to track information. In the worst case, they can replace the manager.

Designing a contract involves linking the interests of the principal and agent by tackling issues such as misaligned information, setting methods to monitor the agents, and incentivizing the agent to act in the best way possible for the principal.


Performance Evaluation and Compensation
Compensation is always a motivating factor and a high priority for an agent. Linking compensation to certain criteria, such as a performance evaluation, can ensure that the agent performs at a high level if their compensation depends on it. This is almost a surefire way to align the interests of both the principal and the agent.

Methods of agent compensation include stock options, deferred-compensation plans, and profit-sharing. In these methods, if the agent performs well, they will see a direct benefit; if they do not, they will be hurt financially.

At its root, it's the same principle as tipping for good service. Theoretically, tipping aligns the interests of the customer-the principal, and the agent- the waiter. Their priorities are now aligned and are focused on good service.

Examples of the Principal-Agent Problem
The principal-agent problem can crop up in many day-to-day situations beyond the financial world.

· A client who hires a lawyer may worry that the lawyer will wrack up more billable hours than are necessary.
· A homeowner may disapprove of the City Council's use of taxpayer funds.
· A home buyer may suspect that a realtor is more interested in a commission than in the buyer's concerns.
In all of these cases, the principal has little choice in the matter. An agent is necessary to get the job done.

5.1 Moral Hazard

One of the best examples of a possible moral hazard situation relates to the circumstances and actions that arose during the aftermath of the financial crisis/housing market crash of 2008. Many of the major banks were sinking like ships with holes, having lost billions in asset value, and the US Federal Government stepped in and bailed them out.

It’s generally believed that as a result of that chain of events, many banks are under the impression that if they ever fall on hard times, the government is going to be there to bail them out. This leads to a moral hazard situation because, rather than taking effective action to prevent overexposure in the future, banks are then more likely to continue making risky loans if doing so offers temporary gains that are beneficial to them.

What Is Moral Hazard?
Moral hazard can exist when a party to a contract can take risks without having to suffer consequences.
Moral hazard is common in the lending and insurance industries but also can exist in employee-employer relationships.
Leading up to the 2008 financial crisis, the willingness of some homeowners to walk away from a mortgage was a previously unforeseen moral hazard.

A moral hazard occurs when one party in a transaction has the opportunity to assume additional risks that negatively affect the other party. The decision is based not on what is considered right but on what provides the highest level of benefit, hence the reference to morality. This can apply to activities within the financial industry, such as with the contract between a borrower and a lender, in addition to the insurance industry.
when a property owner obtains insurance on a property, the contract is based on the idea that the property owner will avoid situations that may damage the property. The moral hazard exists that the property owner, because of the availability of the insurance, may be less inclined to protect the property, since the payment from an insurance company lessens the burden on the property owner in case of a disaster.

Moral hazards can exist in employer-employee relationships as well. If an employee has a company car for which they do not have to pay for repairs or maintenance, the employee might be less likely to be careful and more likely to take risks with the vehicle.

 When moral hazards in investing lead to financial crises, the demand for stricter government regulations often increases.
Examples of Moral Hazard
Prior to the financial crisis of 2008, when the housing bubble burst, certain actions on the part of lenders could qualify as moral hazards. For example, a mortgage broker working for an originating lender may have been encouraged through the use of incentives, such as commissions, to originate as many loans as possible regardless of the financial means of the borrower. Since the questionable loans were intended to be sold to investors—shifting the risk away from the lending institution—the mortgage broker and the originating lender experienced financial gains from the increased risk. The burden of the risk would ultimately fall on the investors.

Borrowers who began struggling to make their mortgage payments also experienced moral hazards when determining whether to attempt to meet the financial obligation or walk away from loans that were becoming more difficult to repay.

As property values decreased, borrowers were ending up deeper underwater on their loans. The homes were worth less than the amount owed on the associated mortgages. Some homeowners may have seen this as an incentive to walk away, as their financial burden would be lessened by abandoning a property.

Insurance coverage is also prone to moral hazard. For example, if someone buys the latest cell phone and takes out insurance on it, they may be less likely to be careful with it. The assumption that it will be replaced regardless of their level of care creates a moral hazard. Meanwhile, replacement costs of damaged cell phones then drive up the cost of insurance for everyone who might purchase the coverage.

How Do You Manage Moral Hazards?
There are a few ways to minimize moral hazards. The first is to encourage the risk-taking party to act more responsibly by offering them incentives. The second is to institute policies that discourage immoral behavior by making it a punishable offense. Finally, regular monitoring allows the at-risk party to remain aware of whether or not the other party is taking advantage of them.

5.2 Adverse selection

In economics, insurance, and risk management, adverse selection is a market situation where buyers and sellers have different information. The result is the unequal distribution of benefits to both parties, with the party having the key information benefiting more.

In an ideal world, buyers should pay a price which reflects their willingness to pay and the value to them of the product or service, and sellers should sell at a price which reflects the quality of their goods and services. For example, a poor quality product should be inexpensive and a high quality product should have a high price. However, when one party holds information that the other party does not have, they have the opportunity to damage the other party by maximizing self-utility, concealing relevant information, and perhaps even lying. Taking advantage of undisclosed information in an economic contract or trade of possession is known as adverse selection.

This opportunity has secondary effects: the party without the information can take steps to avoid entering into an unfair (maybe "rigged") contract, perhaps by withdrawing from the interaction, or a seller (buyer) asking a higher (lower) price, thus diminishing the volume of trade in the market. Furthermore, it can deter people from participating in the market, leading to less competition and thus higher profit margins for participants.

Example of adverse selection in the insurance industry.
Adverse selection was first described for life insurance. It creates a demand for insurance which is positively correlated with the insured's risk of loss.
For example, overall, non-smokers have a much lower risk of death than smokers of the same age and sex. If the price of insurance does not vary according to smoking status, then it will be more valuable for smokers than for non-smokers. Thus smokers will have a greater incentive to buy insurance and will purchase more insurance than non-smokers. This increases the average mortality rate of the insured pool, causing the insurer to pay more claims. The insurer relies on the premiums of the healthy non-smokers to cover the costs incurred by the smokers. As more smokers purchase insurance, costs to insure them increases.
In response, the company may increase premiums to correspond to the higher average risk. However, higher prices cause rational non-smokers to cancel their insurance as insurance becomes uneconomic for them, exacerbating the adverse selection problem. Eventually, higher prices will push out all non-smokers in search of better options, and the only people left who will be willing to purchase insurance are smokers. The same applies to health insurance.
6.0 SUMMARY 
· Information economics is also called the economics of information.
· It is a branch of microeconomics that studies how information and information systems affect an economy and economic decisions.
· One application considers information embodied in certain types of commodities that are "expensive to produce but cheap to reproduce.”
· Information as signal has been described as a kind of negative measure of uncertainty.
· It includes complete and scientific knowledge as special cases. 
· The first insights in information economics related to the economics of information goods.
· Information economics is formally related to game theory as two different types of games that may apply games with perfect information, and incomplete information.
· The starting point for economic analysis is the observation that information has economic value.
· It allows individuals to make choices that yield higher expected payoffs or expected utility than they would obtain from choices made in the absence of information. 
· Data valuation is an emerging discipline that seeks to understand and measure the economic characteristics of information and data.
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