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7.13: Exercises

What is Risk? What two factors are important in determining the degree of risk?

Answer

In Finance terms, risk refers to the possibility of earning less than expected on a particular investment over a given time
period. For instance, if I make an investment an anticipate earning a 5% rate of return over the next year, I am exposed to
risk if there is any chance that I earn less than that 5%. The two factors that determine the degree of risk are (A) the extent
to which I can earn less than expected and (B) the likelihood that I will earn less than expected. For instance, if my
expected return is 5% and the worst possible outcome is that I earn 4%, there is not a lot of risk involved. On the other
hand, if there is a chance that I will lose 60%, my risk is much higher. Also, if I will make 5% 99.5% of the time and lose
50% only 0.5% of the time, my risk is also not very great because the chance of a bad outcome is very small. A high risk
investment means that there is both a significant chance of earning less than expected and the amount less that I can earn is
relatively large.

“As long as we can’t lose any money, we have a risk-free investment.” Discuss this comment.

Answer

This is a false comment. You can avoid losing money and still earn less than expected. Very small rates of return over long
periods of time are still “bad” outcomes and the chance of that happening means you are exposed to risk even if you can’t
lose money.

Both investing and gambling can be defined as “undertaking risk in order to earn a profit.” Explain how these two activities are
different and why society generally takes a more favorable view of investing compared to gambling.

Answer

While both activities use risk in an attempt to earn a profit, there are several important differences. First, the risk-return
profile is different. Most forms of gambling have a negative expected return (the “house edge”). Even games where you
might argue that some people have a positive expected return (sports betting, poker, etc.), the average individual will lose
money due to the fixed cost of paying the gambling institution offering the wager. On the other hand, investing typically
offers a positive rate of return. While stocks and bonds have both had periods of negative returns, the long-run rate of return
on both is significantly positive.

Another difference is that investing provides capital to a variety of businesses. Without stock and bond markets, there
would be far fewer jobs and product innovation as the stock and bond markets provide the capital for businesses to operate.
Gambling on the other hand tends to transfer wealth instead of create it.

Note that the above discussion does not imply that gambling is wrong and investing is right. Instead, the point is to
illustrate that the combination of positive expected returns to investors and providing capital to businesses makes investing
a net positive to society while gambling tends to transfer wealth from gamblers to gambling institutions and is thus neutral
in creating wealth.

Explain the concept of correlation? If two securities have a high positive correlation what does that mean? Give an example of
two securities that might be highly correlated. If two securities have a low positive correlation what does that mean? Give an
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example of two securities that might have a low positive correlation. If two securities are negatively correlated what does that
mean? Give an example of two securities that might be negatively correlated?

Answer

Correlation measures the extent to which two variables (returns) move together. If two securities have a high positive
correlation (say somewhere between 0.5 and 0.99) that means that they have a strong tendency to move in the same
direction. When one security increases in value, it is likely that the other will as well. When one decreases in value, it is
likely that the other will as well. However, since the correlation is less than 1.0, the will not ALWAYS move in the same
direction. Two securities with high positive correlations could be any two securities in the same industry. Industry pressures
will lead the securities to move in a similar direction most of the time. However, firm specific factors will keep the
correlation less than 1.0.

If two securities have a low positive correlation (0.01 to 0.49) that means that they have a weak tendency to move in the
same direction. While they move in the same direction (up or down) more frequently than not, it is not uncommon for one
to be up while the other is down. Two securities with low positive correlations could be any two companies without a
specific connection (for instance, Amazon and Exxon). Both will be exposed to the same general economic factors (leading
to a positive correlation), but the different industry and firm specific issues will keep the correlations low. In general, most
stocks should have low positive correlations.

If two securities have a negative correlation, that means that they tend to move in opposite directions (the closer to -1.0, the
stronger the inverse relationship). Due to general economic factors, few stocks will have negative correlations (at least as
an expectation). One possible example might be oil producers and trucking firms. Since an increase in oil prices will
improve the value of assets and profits for the oil firms and lower profits for trucking firms, we might see negative
correlations. However, the ability of trucking firms to pass along higher prices and periods with low oil price volatility will
mean that even here we may not see that significant of an inverse relationship.

What is diversifiable risk? What is market or non-diversifiable risk? Give an example of each.

Answer

Diversifiable (Firm Specific) risk is risk that can be virtually eliminated by holding a large portfolio of securities from a
variety of industries. An example of a diversifiable risk would be the success or failure of a new product introduction by a
firm. For instance, if Ford’s new auto line is poorly received and results in a bad year or two for the automaker, this will not
impact the other stocks in my portfolio. Thus, as long as I own several other stocks in a variety of industries, my overall
portfolio will not be hurt much by Ford’s problems.

Non-Diversifiable (Market or General Economic) risk is risk that can NOT be eliminated by holding a large portfolio of
securities from a variety of industries. An example of a non-diversifiable risk would be a sudden surge in inflation. This
would result in most stocks declining and I couldn’t eliminate this risk regardless of how many stocks were in my portfolio.

The diagram below indicates how we can diversify away most of our firm specific risk in a large portfolio (25-50+ stocks),
but market risk remains.
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Standard deviation measures what kind of risk? When is this important? When is it not important?

Answer

Standard Deviation measures total risk. Total risk is both firm specific and market risk combined. Standard deviation is
important when I am considering putting all of my money into a single security or a non-diversified portfolio. The reason
total risk needs to be considered in these situations is that we have not diversified away our firm-specific risk so that it is
still relevant. On the other hand, if we are adding a security to a well- diversified portfolio, the standard deviation of that
stock is not important. Because we own a well-diversified portfolio, the firm specific risk of the stock will be unimportant
and we only need to focus on the market risk.

Beta measures what kind of risk? When is this important? When is it not important?

Answer

Beta is a measure of market risk. While every firm has market risk and it can not be eliminated in a portfolio, some firms
are more sensitive to market (general economic) factors than others. Therefore, the market risk of some stocks will be
higher than the market risk of others. A portfolio of stocks with high market risk can still be diversified (so that firm
specific issues are not relevant) and yet increase at a rate faster than the market or decrease at a rate faster than the market.
When we are adding a security to a well-diversified portfolio, we no longer need to be concerned about firm-specific risk,
but only about market risk and how it will affect our portfolio’s sensitivity to general economic/market forces. When we are
considering investing all of our money into a single stock, beta is not relevant because we need to focus on the total risk
instead of just the market risk factors.

Explain why we can use either beta or standard deviation when comparing two well-diversified portfolios. Is this true for any
two portfolios?

Answer
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When we are comparing two well-diversified portfolios, either beta or standard deviation will work. That is because since
both portfolios have essentially zero firm-specific risk, the total risk of the portfolio will effectively equal the market risk of
the portfolio. Whichever portfolio has more market risk (higher beta) will also have more total risk (higher standard
deviation).

The table below illustrates when we should focus on standard deviation (σ) as a measure of risk and when we should focus
on beta (β) as a the appropriate measure of risk.

 

Evaluating the risk of a single
security in isolation or
comparing two poorly
diversified portfolios

Evaluating the risk of a
security to add to a well-
diversified portfolio

Comparing the risk level of
two well-diversified portfolios

σ X  X

β  X X

If I had a stock with a beta of 1.25 and I thought the stock market was going to climb by 10% over the next 2 months, how
much should I expect my stock to move? How about if I thought the stock market was going to drop by 5%? What would
happen under each of the previous two cases if my beta was 0.6 instead of 1.25?

Answer

The stock should increase by 12.5% ⇒ (1.25×10%). While in reality it will likely increase by either more or less than
12.5%, my best guess today would be for an increase of 12.5%. If it increased by more than 12.5%, it would be because
firm specific factors turned out positive and if it increased by less than 12.5% (or dropped), it would be because firm
specific factor turned out to be negative. The 12.5% is based on the firm’s sensitivity to market factors. If I thought the
stock market was going to decline by 5%, I would expect my stock to decrease in value by 6.25% ⇒ (1.25×-5%). For a
stock with a beta of 0.6, it should increase by 6% if the market climbs by 10% and fall by 3% if the market declines by 5%.

According to the SML, if we purchase only securities with a high beta, we should (on average) earn higher returns. True or
False? Explain your answer.

Answer

True. High beta stocks imply higher than average risk. Higher than average risk implies higher than average expected
returns. We can also see this by looking at the security market line. If we have a beta of more than one, the required return
will be greater than the expected return on the market. Note that this relationship is based on expected returns and not
actual returns. The nature of risk is that sometimes we will lose money and with high risk we may lose a lot. While our
expected returns are greater than the average return on the market, our realized returns may be higher or lower. Over long
periods of time with well diversified portfolios, we should earn higher than average returns if beta is a good measurement
of risk.

Stock A has an expected return of 10% and stock B has an expected return of 20%. This means that if we buy stock B, we will
be wealthier at the end of the year than if we bought stock A. True or False and explain.

Answer

False. Expected return does not mean realized return. While ON AVERAGE, we would make more money from stock B
over the course of the next year, we don’t get to repeat next year 10,000 times to reach our average. Instead, we only get
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one shot. Its possible that stock B will earn quite a bit less than its expected return and stock A will earn quite a bit more.

Due to a recent news announcement, the expected return on XYZ Corp. just went from 13% to 18%. Assuming that the stock
was in equilibrium prior to the announcement and the announcement did not affect the required return, explain what will
happen to XYZ’s stock price (and expected return) in the immediate future to bring the stock back into equilibrium. How long
should this process take?

Answer

In equilibrium, expected return should equal required return. If this is not true, the price will adjust until we move back into
equilibrium. In this example, the expected return moves to 18%, while the required return stays at 13%. This means
investors anticipate earning an 18% return on average while a 13% return is enough to compensate them for the risk they
are taking. Since they can earn 5% more than they need to compensate them for the risk, they will buy the stock. As a large
number of investors start buying the stock, the price will increase. Since the expected cash flows associated with the stock
are not changing, the higher price means that there will be a lower expected return (see a more detailed explanation of this
below). The price will continue to go up until the expected return falls to 13%. At that point, there is no reason for people to
keep buying the stock and pushing up the price because they are only earning the required return. At this new price, the
stock is worth buying, but at any higher price it would not be. Thus, we are back in equilibrium.

This process should happen instantaneously if markets are efficient. People will see the discrepancy between expected
return and required return and start buying immediately. With everyone wanting to buy at the same time, the price will
respond immediately.

A lot of people struggle with the idea that an increasing price leads to a lower expected return. At first glance, it seems
counter-intuitive as if we see the stock price going up we might think that it is a “good” stock and expect it to continue to
go up more in the future. However, if you think of a stock as the present value of all expected cash flows AND we increase
the price while holding cash flows constant, you can see that you are paying more for the same set of cash flows. Since you
are paying more for the same set of cash flows, you should expect to get a lower rate of return on your investment.
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