FTS Real Time Project: Understanding Risk and Return
Question: How are risk and return typically measured?


When you invest in stocks or bonds or other securities, you have to decide how much you want
to invest in each security. This decision requires you to estimate how well you think each
security will perform, and how risky each security is. Beyond that, if you invest in more than one
security, you may have a reduction of risk due to diversification. In this project, we explore
common measures of risk and return, applied to stocks.
o You can conduct this project with any of the equity cases. In our description, we will use
the FTS 30 Stock Case.
o If you are not familiar with the FTS Real Time Client, we suggest you work through the
“How Securities are Traded” project.

Definitions
Let E(ri) denote the expected return from stock i. This is measured annually, so E(ri)=10% means you
expect the stock to return 10% over the year. For example, suppose a stock’s current price is 50 and the
expected return is 10%. Then, we expect that in one year, the stock price will be 55. It does not have to
be 55, it could be more or less, but the expected value of prices in the future is 55.
There are many ways to estimate the expected return; stock analysts use techniques involving historical
data, fundamental analysis, and scenario analysis. Values based on the CAPM are provided by the FTS
Real Time Client, though you can override them with your own estimates using the “Parameters” menu
item.
Modern portfolio theory uses the standard deviation of returns (also called volatility) as a measure of
risk (or equivalently, the variance).
Expectations versus Realizations
Both the expected return and the volatility reflect expectations about the future. That’s natural because
when you make the decision to invest, you don’t know what will happen in the future and so the
decision must be based on estimates of what you think will happen.
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What actually happens may or may not correspond to your expectations. For example, if the stock
price is 60 at the end of the year instead of 55 as expected, you would have a realized return of 20%. Of
course, that is only one observation, and one observation cannot confirm that our expectations were
correct. To measure if our expectations were realized, we therefore calculate what happens over a
number of observations and see whether on average, we were correct.
Operationally, this means that we calculate the return on each stock over a number of periods (e.g.
daily) and then calculate the realized return, the average realized return and the volatility of the return.
Let rit be the realized return on stock i between time t-1 and t, calculated as
rit =

Pi,t − Pi,t−1
Pi,t−1

Over T periods, we calculate the average of the individual stock returns and the standard deviation of
these returns and compare them to the expectations.

Project
1. To start, buy two stocks. Invest an equal dollar amount in each. For example, if you start with
$1m, you could invest $495,000 in each stock.
 Why 495,000 and not 500,000? See below.
 You have to calculate the number of shares of each stock. This is done as follows: if P is
the price of the stock, and you want to invest $495,000, then the number of shares is
495000/P. If this is not a round number, you have to round it down or up.
 You may not be able to trade at exactly the price at which you calculated the number of
shares because stock prices can change fairly quickly. Also, you buy at the ask price,
which is typically higher than the last traded price. So we recommend investing a
slightly smaller amount, e.g. $495,000, in each stock, so you don’t run out of money.
 So if P is the stock price, the number of shares will be rounded to 495000/P.
 If the number of shares is large, you may have to trade several times; this is illustrated
below.
2. Choose the stocks to have different volatilities and expected returns. You can see the volatilities
and expected returns in the Index Model (CAPM) analytics, shown below
 We have circled the expected return and volatility estimates as well as the Edit menu
item of the analytics display. We will select 3M and AT&T as our stocks.
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3. At the time you place your trades, keep a record of the expected return and volatility of the
stocks you picked; the easiest way to do this is to export the analytics into Excel and save the
spreadsheet; this can be done by selecting “Export to Excel” from the Edit menu of the analytics
display, as shown above. You can also copy and paste the information from the same edit
menu, as we have done.
4. When we placed our trades, we received the following trade confirmations:

And your position summary shows that we have invested approximately $495,000 in each of the
stocks.
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5. After a few days (at least 5), calculate the realized average return and the volatility of each stock
and your portfolio, as follows.
 First, download your history from the Reports menu at the top:



Select the report “Daily Position Values”



Export the table to Excel:
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6. Remove weekends and holidays
 Why: because markets are closed on those days and so the value of the position will not
change, i.e. you will have a zero return on those days, which will bias your results.
 During our exercise, the US Thanksgiving holiday was on November 28, as
shown:
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7. Now, we have to calculate returns. The return on a stock is calculated as:

rit =

Pi,t − Pi,t−1
Pi,t−1

Here, Pi,t is the price of stock i on date t.
8. Calculate the returns in Excel. The first day on which we have a return is 11/14/2013, i.e. the
second day. The value of our position in 3M on that day is 501119.2, up from 496486 on
11/13/2013.
 The return is (501119.2-496486)/496486 = 0.00933
 Side note: at the time we bought 3M on 11/13/2013, the value was 494980. The value
at the end of the day was 496486, so the stock gained value within the day. The
calculations here are all based on end-of-day values.
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The formula in the spreadsheet is =(C3-C2)/C2
The formula for the first return for AT&T is =(D3-D2)/D2
The formula’s for all the returns are shown in this picture:

The calculated numbers are:
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9. Now, we calculate the average return and the volatility. The average return for MMM is the
Excel formula =AVERAGE(E3:E13) and the volatility, or standard deviation, of the return of
MMM is the Excel formula =STDEV(E3:E12).
We have also calculated the annual average return and the volatility. The annual average return
is the daily return multiplied by 250. The annual volatility is the daily volatility multiplied by the
square root of 250.
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You can see that over our small sample, the return of MMM was more volatile than the return
of AT&T and it had a higher average return. When we started, we expected the opposite.
10. Can we explain what happened?
 During this period, there was a lot of positive news and information about MMM. Here
are news headlines, taken from Yahoo Finance. This explains the strong performance of
MMM over this period.
 If you look at the news for AT&T, you will see that there was nothing similar.
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