Section 10.7

If we invest in a combination of assets that are risk-free or risk-bearing, the expected return is simply the weighted average of the two returns:


ERC = P*ERR + (1-P)*ERF
Where:

ERC = Expected Return of Combined investment

ERR = Expected Return of Risky investment

P = Percent of money invested in risky investment

ERF = Expected Return of risk-Free investment

(1-P) = Percent of money invested in risk-free investment

Since the risk-free investment has no variability to it, we can calculate the Standard Deviation of this combined portfolio as:

SDC = P*SDR
Where:

SDC = Standard Deviation of Combined Portfolio

P = Percent of money invested in risky investment

SDR = Standard Deviation of Risky investment

Note: Since there is no co-variation between risk-free and a risk-bearing investments, the Expected Return/Risk relation is a straight line (unlike the relation between 2 risk-bearing assets where the relation has curvature due to co-variation).  If you have no idea what I’m talking about, I’m referring to the curved return horizon we spoke of in class (remember the example with the four countries you could invest in?)

Like we did with the investment in two risky assets in class, if you assume that you can short the risky investment or borrow at the risk-free rate, then you can expand the line between the two investments to create a continuum.

To show this graphically, remember this from class?:


With the combination of risk-free and risk-bearing, you get:




Hopefully that is useful to those of you who were in the last class…

In case things aren’t confusing enough, in theory, the way investors operate is as follows.  They determine the risk-return graph that incorporates all risk bearing assets.  Now for the slightly confusing part.  Imagine the first graph that incorporates risky assets.  The investor has a range of points that they could pick on this frontier.  Furthermore, you can add a single point that represents the risk-free investment.  The range of options available to the customer lies along any line that passes through the risk-bearing investment possibility frontier and the risk free rate.  As you imagine all the lines that could be drawn, they ultimately should chose a set of investments that is along the line tangential to the risk-bearing possibility frontier.  If you understood that, you are far smarter than I, and I am unfit to carry your finance book.  If you didn’t, please think about the following depiction.





Having looked at the labor of my love (aka the kick-ass graph above), the idea is that an investor will pick a portfolio along that line.  The closer the point is to the risk-free investment, the more the investor has invested in the risk-free investment.  So, let’s say you pick the point half-way between the risk-free rate and the point of tangency.  Then, you have invested half of your money in the risk-free investment, and half in a risk-bearing portfolio comprised of a mix of the numerous risk-bearing assets that comprise the point on the risk-bearing possibility frontier that is tangential to the line.

Section 10.8

If all investors had the same predictions of the risk/return of various risk-bearing assets, then they would all face the same line along which they invest, and would therefore chose some combination of the risk-free investment and that portfolio that represents the point of tangency.  What is this portfolio?  Typically, we default to the S&P 500, but it could be many various indexes.

Ok, so not all investors invest in the same things.  That brings us to the concept of Beta.  If I invest in a security that typically moves twice as much as the market portfolio mentioned above (ie. If the S&P goes up 1%, one would expect my investment to go up 2%) then the Beta of that security is said to be 2.  Granted, no stock does this exactly, but think back to D&D, and what we are essentially saying if you ran the following regression:

Return of Market = Beta*Return on a particular security

Then Beta would be 2.  In other words, based on regression analysis of past performance, the stock moves twice as much as the market does.

Less intuitively (ie skip unless you are REALLY getting into this), think of Beta as:

Beta = [Cov (Ri,RM)]/[Var(RM)]

Where:

Cov (Ri,RM) = the covariance between the individual investment and the portfolio

Var(RM) = the variance of the market

Section 10.9

Since we know that people need to be compensated for taking risk, it makes sense that:

The return on an investment in the market portfolio should equal the risk free rate, plus a “risk premium”.  Looking at data from 1926-1997, some finance people found that the risk-free return averaged 3.8% and the market portfolio return averaged 13%.  Based on this, we can see that historically the risk premium has been about 9.2% (13% - 3.8%).  Since there is no way to “know” the what the risk premium is, this historical average is seen as a good estimate.

Now, if we wish to apply this to an individual thought, please think through the following.

If we know the risk-free rate and the market rate of return, we can create that line of tangency from above.  Suppose that a security was only half as risky as the market portfolio (ie a Beta of 0.5).  Then, it would be reasonable to expect that it’s return would be half way between the risk-free investment and the market rate of return?  Why?  Well, suppose it were lower, then why would you ever buy that stock instead of putting half of your money in the risk-free investment and the other half in the market portfolio?  If you were to do the later, you would have the same amount of risk, but a better return. Therefore, we estimate the expected rate of return of an individual security to be equal to:

Expected Return = Risk Free rate + Beta * Risk Premium

So for a stock with a Beta of 0.5, we get

Expected Return = 3.8% + 0.5 * 9.2% = 8.4%

Finally, this logic can be applied to a portfolio that you invest in.  In other words, if it’s Beta is 0.5, its expected return should also be 8.4%

By the way, what we just covered is called the Capital Asset Pricing Model (CAPM).

This is the line along which you should invest
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