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Poker

There is an old saying among poker players:

If you’ve been in the game half an hour and
you haven’t figured out who the patsy is, you're
the patsy.

This is the main lesson of

financial market efficiency

(except that in financial markets, you can’t afford to
wait half an hour)



What is market efficiency?

Market efficiency is about how financial market
prices react to new information,

Including cases where some people are better-
iInformed than others (“private information,”
*asymmetric information,”)

as well as cases where everybody has the
same information (“public info,” “symmetric
Info”).

Market efficiency is also about the possibility (or
rather, the impossibility) of arbitrage opportunities
or profitable tradsing opportunities.

Importance for corporate finance.



Why does information move asset prices?

Here are some examples of how information can

affect financial market prices:

1) Newspaper articles on Bank of England MPC
—> interest rates

—> bond prices

2) Rumours of a takeover bid
—> share prices of target company

3) Concerns about economic prospects for a sector
—> share prices in that sector

(e.g. internet stocks, regulated utilities, etc.)

4) Earnings announcement
—> shares of the company

5) Political events in Russia or Balkans

- Euro/US $ exchange rate



Key idea (1):

asset prices move in response to news

Some examples of how news affects prices:

(a) good news, all of a sudden:

price

“time



(b) bad news, anticipated

(c) generally, news arrives all the time,

some of it good, some of it bad,

sometimes anticipated, sometimes not:

Note: if you didn’t know the information and just looked at the graph, you
might think that prices just moved about in a random way. This idea of
“randomness” can cause confusion. We will return to it later.



Key idea (2):
Some patterns of price movement are unlikely:

Would you expect to see this?

Or this?

(fluctuation around a trend)

both of these are examples of mean reversion.



Arbitrage opportunities

Patterns such as mean reversion would give rise
to extremely profitable trading opportunities, such
as:

Buy low, Sell high
Profitable trading opportunities are called
“arbitrage ” opportunities

In the extreme case there are pure arbitrages (no
risk whatsoever).

Normally, all trading opportunities of this kind
Involve at least some risk, but “arbitrage ” is also
used to describe any kind of trading where:

the expected profits are very large compared
to the risk

the risks would average out to zero over a
large number of such trades
(“diversification ”).

Since transaction costs are low in financial
makets, and since there are large numbers of
traders constantly on the lookout for arbitrage
opportunities, we would expect not to find any (at
least, hardly ever).



Absence of arbitrage and martingales

The lack of arbitrage opportunities =
E(future price) = today’s price

(+ maybe a suitable risk premium)

(for the time being, we will ignore risk premia)

A martingale Is a price path with

E(pt+1) = Pt

The bottom line is that risk-adjusted prices should
follow a martingale.
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Random Walk

We have concluded that (risk adjusted) prices
should follow a martingale:

E(pt+1) = P

This is often called a “random walk.” | used the
word martingale because:

(less important reason) strictly speaking, a
random walk is something slightly different.

(important reason) “random walk” is a
misleading term because it conveys the
Impression that prices move for no good
reason, because of random factors.

In a rational world (whether or not we live in one)
asset prices should move in response to
information.

If you don’t know the information, then the price
path would look random. The “random walk” or
“martingale” hypothesies are theories about what
kind of (apparently random) patterns we would
expect to see.

They are not statements that prices really do move
for arbitrary, random reasons.

11



Confusion about “random walks”

Here are some examples of how easy it is to be
confused:

Brealey and Myers, p354: “price changes are
random.”

Paul Samuelson, “Proof that properly

discounted present values of assets vibrate
sic.) randomly,” title of article

Paul Cootner (editor), “The random character
of stock market prices,” title of book published
by MIT press in 1964.

The correct interpretation is that, unless you
have private information that the rest of the market
does not have,

you cannot predict price changes in advance

by using information such as past prices, etc. A
time-series of prices should look like:

“a ‘wandering one,” almost as if once a week the
Demon of Chance drew a random number ... and
added it to the current price to determine the next
week’s price.”

(Maurice Kendall, on discovering this in the data)
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Three kinds of market efficiency

1) weak-form efficiency:

you cannot make excessive trading profits by
looking at past patterns in security prices

2) semi-strong-form efficiency

you cannot make excessive trading profits by
looking at public information

also...

3) strong-form efficiency

you cannot ever make excessive trading profits
even if you have private information (perhaps
because as soon as you start to trade, the market
will figure it out and the adjust instantly)

Most finance researchers do not take (3) too
seriously. We will ignore it from now on.

The empirical evidence, as well, as the theory,
very strongly supports (1) and (2).
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Are markets really efficient?

l.e. is it really true that you can’t use past prices to
predict the future?

answer.

(1) by and large, yes, prices are efficient. Many
careful studies have been carried out on
different possible inefficiencies. They virtually
all reject inefficiency.

e.g. serial correlation is very close to zero (no
mean reversion .)

(2) there are some “anomalies ” however, some
of which are controversial . Some have also
apparently disappeared.

e.g. the “small company effect.”
long-run underperformance of IPO’s

(3) there are a few anomalies that seem persistent
e.g. failure of uncovered interest parity
Although we will discuss UIP, the main message is

that markets are efficient . UIP is an interesting

exception that will teach us to look at evidence as
well as theory (story about dollar bill on ground).
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Uncovered Interest Parity

At present the (1-year) interest rate on sterling is
about 6.5%; the interest rate on Euro is about 5%

Uncovered interest parity

—> this difference equals the expected
depreciation rate of sterling

E(pt+1) = pe (1 +re)/ (1 +rg)

where p: = exchange rate at time t, and the
exchange rate is the number of € for £1.

In this example, since the exchange rate is 1.62,
the expected exchange rate next year using UIP
would be:

1.62 x (1.05/1.065) = 1.597

(this is an expected value. There is plenty of
variance around the expectation)

UIP is a basically an expectations hypothesis
(similar to expectations hypothesis of term
structure).

If it fails then it is, on average, systematically
cheaper to borrow in one currency rather than
another.
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Reference for previous example

'|T-.F' e
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Evidence on UIP

Evidence = UIP is completely wrong.

The expected exchange rate is approximately the
same as today’s exchange rate.

(the exchange rate in the future is a random
variable with mean equal to today’s rate and a
variance about that mean.)

Reference: Rogoff, “Perspectives on exchange rate volatility,” 1998.

Implications:

- it is cheaper, on average, to borrow in the
currency with the lowest interest rate.

- similarly it is better, on average, to invest in the
currency with the highest rate.

- there Is enormous exchange rate risk around
these averages > can you afford to take that risk?

- this is not a riskless arbitrage opportunity.
Covered interest parity does hold (covered interest
parity is a relationship between the exchange rate,
Interest rates, and the forward exchange rate.)
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A stronger interpretation of market efficiency:

prices “reflect information .”

So far we have said that prices must move often,
because of information arrival, and that absence of
arbitrage opportunities imply these movements
should have particular forms.

One can go further and say that prices must at all
times reflect relevant information in a rational way:

(a) weak-form efficiency means that the current
price reflects all information contained in past
prices

(b) semi-strong form efficiency means that the
price reflects all public information

- e.g. if you play roulette, your wealth will follow a
random walk (approximately)

- however, this does not mean that the roulette
wheel reflects any important economic
information.

Are financial prices efficient in this stronger
sense?

The question is not easy to answer empirically.
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Orange Juice

Are financial prices efficient in the sense of
reflecting all relevant information?

Although the question is very difficult to
Investigate conclusively, Richard Roll has carried
out an interesting study of the market for orange
juice concentrate futures. (article published in the American

Economic Review 1984).

Futures contracts in frozen concentrated orange
juice are traded by the Citrus Associates of the
New York Cotton Exchange. Data were obtained
for the sample period October 1975-December
1981, a total of 1,564 trading days.

The weather is the most obvious influence on the
orange crop and is the most frequent topic of
stories concerning oranges in the financial press,
but weather surprises explain only a small portion
of the variability in futures prices. (Other
newspaper topics are associated with even less
price variability than is weather).

Possible sources of orange juice demand and
supply movements - including substitute product
prices, general demand, export demand, and
production costs - are also investigated. Again, no
factor is found that can explain more than a small
fraction of the daily price movement.
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Summary

By and large financial markets are highly efficient,
In the sense that it is difficult to make money
trading.

Companies are used to finding positive NPV
projects in their main business activities.

They should not expect to find positive NPV
projects in the financial markets.
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