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9. Asymmetric Information

"The universe is asymmetric and I am persuaded that life, as it is known to us, is a direct result of the asymmetry
of the universe or of its indirect consequences. The universe is asymmetric." – Louis Pasteur

1. Some Words on Value

Let us once again turn to our supply and demand framework. One of the more important underlying assumptions
of the model is that the price set by a market, absent an externality, is equal to the Private Value of the good.
In other words, the signal that is sent to the market of the goods inherent market value will be the price where
quantity supply equals quantity demand. See below:
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Now, it is important to remember that this price is set in a market where we also assume Perfect Information.
This means that neither the buyer or seller buys or sells the good under any lack of information related to any
part of the good’s value. In this sense there is no ignorance about the product whatsoever on either side of the
transaction. In this way, the market clears at an efficient price and quantity.

But, what happens when someone on either side of the transaction knows more than the other? What if we
have an Information Asymmetry? An information asymmetry arises from a lack of perfect information. This
means that one side of the transaction may make an inefficient decision. Consider loaning your car to a friend,
who scrapes your bumper accidentally backing out of his driveway. You lent him your automobile under the
pretense that it be returned in the same fashion it was lent. Next time you may not be willing to lend him the
car, as you are uncertain if he will take care of it. Now, your decision involves Risk. If you lend the car out, there
is some Probability it is returned safe and sound and some probability it is returned banged up. Since you are
unable to see into the future, the choice to lend the car now involves risk.

This is important for two reasons: 1) ending your car to your friend in the future may be just fine, but you’re far
less likely to lend now. 2) risk may reduce utility.

2. Expected Value

Would you believe that one of the most famous papers in economic history, the substance of which earned its
author a Nobel Prize in Economics, was about the used car market? George Akerlof wrote a paper called
"the Lemons Problem", which discussed the problem of information asymmetries in economic markets. In our
example above with the bad driving friend, the decision to not lend your car presents little cost to you (unless
your friend grows bitter). In economic markets, the decisions can be much more difficult and potentially costly.
Akerlof set up the following thought experiment.
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Assume that used cars come in two types: 1) Lemons or 2) Peaches.
Lemons have low true value = Vl = $500.
Peaches have high true value = Vp = $1, 000.
–
The probability of a lemon = pl =

1

4
or 25%.

The probability of a peach therefore = 1− pl =
3

4
or 75%.

–
Further assume that the sellers of used cars know the car’s true value. Buyers of used cars however only know
that types exist, but do not known which specific cars are lemons or peaches. For simplicity, let’s assume that
values and probabilities are known.

If you’re a buyer of a car, you are worried that you may buy a lemon, since you cannot tell which cars are which.
This makes the purchase of a used car risky. So, you attempt to account for this risk in some way. Typically,
buyers will try to offer a price between some hypothetical high value and low value. Buyers do this because they’re
factoring in the chances the car is a lemon. Economists call this the Expected Value of a good. The expected
value of a good is the perceived value after factoring in both the value of the good as well as the potential for the
good to be of low value. Let’s use this equation:

EV = plVl + (1− pl)Vp

EV =
1

4
(500) +

3

4
(1, 000) = $875

Let’s assume that buyers use the above calculated EV to bargain for a car. That is, they will offer a seller $875
for a used car. You can think of it this way. A peach is worth $1,000, and a lemon $500. Offering $875 implies a
willingness to potentially lose $375 (875-500) to gain $125 (1000 - 875). Of course, this willingness assumes the
above probabilities are true, in which case you’re three times more likely to buy a peach than a lemon.

But here’s the problem (and what won Akerlof that Nobel), sellers of used cars know true values. If a seller of a
lemon is offered $875, they will of course take the offer. But, if the seller of a peach is offered $875, they are not
likely to accept. The reason is fairly obvious. Why would a seller of a car worth $1,000 voluntarily give $125 to
a buyer? For now, let’s put aside the reality that sometimes sellers are altruistic and will part with cars for less
than they’re value.

If buyers offer sellers $875 then we can expect that very few peaches will be sold at that price. This implies that
the actual market for used cars at a willingness to accept of $875 has different lemon and peach probabilities.
Specifically, this would mean that lemons are more frequent and peaches less. Regardless, the EV of cars will
now fall below $875 until there are only lemons on the market, at which case the EV is below $500. With an EV
below $500, the market, as Akerlof described, would unravel.

Now this is an extreme case. But even in moderation, information asymmetries cause markets to behave inef-
ficiently. Prior to products like Carfax Reports, Certified Pre-Owned Vehicles, and the Internet, the used car
market was indeed very inefficient. With some folks being hoodwinked by a dishonest seller, and others simply
over-paying for a clunker.

3. Risk Causes DisUtility

The other big issue with the risk associated with information asymmetries is that it weighs on human decisions
making. It causes us stress and even heartache. Think about putting a big bet on a sporting event, your heart
rate will literally rise. Some people like this of course, but for most folks this causes some amount of discomfort.
Consider the following bet your friend Dr. Steven Brule offers.

– Steven owes you $10, but offers the following bet:

1) He can just give you the $10.
or
2) He’ll flip a coin. If it lands on heads he’ll pay you $15. If it lands on tails he keeps the $10.

Let’s compute the EV of the second part of that bet, as we know the true value of the first ($10).

EV = pheadsVheads + (1− pheads)Vtails
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EV =
1

2
(15) +

1

2
(−10) = $2.5

Most folks would see that EV and compare it to the value of the first offer, and just take the $10. Most folks
would describe this as Rational. But economists define rationality as being a function of utility. And it is true
that some folks enjoy taking on risk. Anyone who would take the above bet would be described as Risk-Loving.
Risk-loving folks actually derive utility from the risk itself, and are willing to face poor EV calculations because
of it. Gambling Addiction would be a very extreme form of risk-loving.

Now, lets suppose that Steven offers an alteration of the second part of the bet:
–
2) He’ll flip a coin. If it lands on heads he’ll pay you $30. If it lands on tails he keeps the $10.
–
Now, the EV looks like:

EV ==
1

2
(30) +

1

2
(−10) = $10

So, the EV of the bet is the same as the true value. If someone were willing to take this bet, but not willing to
take the one above, we would describe them as Risk-Neutral. Risk imposes no utility or dis-utility. Risk-neutral
folks only care about EV. In this particular example, they would be indifferent between the bet and just taking
the sure money.

Having not accepted either bet so far, Steven alters the bet further:
–
2) He’ll flip a coin. If it lands on heads he’ll pay you $40. If it lands on tails he keeps the $10.
–
Now, the EV looks like:

EV ==
1

2
(40) +

1

2
(−10) = $15

Now the EV is above the value of the sure bet. If someone were unwilling to accept either the first or second
versions of this bet, but were willing to accept this alteration then we would describe them as Risk-Averse.
Rise-averse (most folks) experience disutility when experiencing risk, and require a Risk-Premium to accept such
risk. In this example, that premium expressed by the EV being $5 more than the sure bet.

As we’ll see, risk-premiums show up all over our economic system.

4. Two Types of Information Asymmetries

As you’ve probably put together buy now, information asymmetries show up in all sorts of markets. Need a loan?
Well, you’re going to pay interest to the bank to account for the risk you won’t pay the loan back. Thinking about
taking that great job offer? What if you hate it, what salary would you accept given whatever your perception
of the likelihood you’ll hate the job will be? What would be your "bad job premium"?

There are two specific forms of asymmetry: 1) Adverse Selection and 2) Moral Hazard.

Adverse selection is a risk that occurs prior to a transaction, so we call it Ex Ante Risk. Adverse selection arises
when those least advantageous to contract with are those most willing to contract with you. Health insurance
is a great example of adverse selection, as those most in need (pre-existing conditions) are those buyers profit-
maximizing insurance companies would least like to sell policies to. This causes there to be an inefficient number
of insurance policies offered to sick folks in private insurance markets, as the ex ante risk causes the transaction
of a private policy to be prevented unless the buyer can afford a very expensive policy. Adverse selection may
show up in our car market as described above. Those sellers most willing to part with their car may be those
most likely to have lemons, as those with peaches might be willing to wait to get a high offer.

Moral hazard is a risk that occurs after a transaction has occurred, so we call it Ex Post Risk. Moral hazard
arises when behavior is altered after a transaction to the detriment of one side of the transaction. Take credit
cards for example. Let’s go back to our health insurance example. Suppose that there is a possibility that without
health insurance folks would tend to take fewer risks (sports, sky-diving, benders), but with health insurance they
may be compelled to take more risk. Especially nefarious CEOs have been known to go on giant spending sprees
after their company receives a fresh round of investment, most likely because they are not spending their own
money!
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