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FTS Real Time System 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, and using the FTS 30 Stock Case.

Definitions

Let E(r;) denote the expected return from stock i. This is measured annually, so E(r;)=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.

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.
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Operationally, this means that we calculate the return on each stock and the portfolio 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 ri; be the realized return on stock i between time t-1 and t, calculated as

y
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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.
portfolio and compare it to the individual stocks, as we will do below.

Project

1. Tostart, buy two stocks. Buy 1 share of each stock. Choose the first stock to have a high

We can also calculate the realized return of the

volatility and expected return, choose the second to have low volatility and expected return.

You can see the volatilities and expected returns in the Index Model (CAPM) analytics:

Edit ~| US Dollar - Stocks: Index Model (CAPM) - Parameters
Copy Selection Value Beta |Exp Retum Volatility Shampe Treynor | Jensen | M2
Copy All %9.255.20| 0.9620 0.0804 0.2747 0.1552| 0.0443| 0.0000
Eind 1.4889 0.1038 0.4248 0.1553| 0.0443| 0.0000
14889 0.1038 0.4248 0.1553| 0.0443| 0.00D0
1.0183 0.0829 0.2512 0.1545| 0.0443| 0.00D0
Benchmari 1.0000 0.0:821 0.2853 0.1553| 0.0443| 0.0000
OSILION (Faw, 1.0197 0.0:830 0.2301 0.0000
Name Benchmark Value Beta |Risk Free Rate |Equity Premium Retum | Volatility |fVeight | Raw
AMERICAN EXPRESS S&P 500 INDEX | 8.360.00( 2.1700 0.0378 0.0443 0.1340| 0.3350| p.0842
ATAT S&P 500 INDEX 0.00| D.6600 0.0378 0.0443 0.0671| 0.1431|§0.00D0
BANK OF AMERICA S&P 500 INDEX | 2,700.00| 2.4500 0.0378 0.0443 0.1464| 04113 |p.0272
BOEING S&P 500 INDEX 0.00( 1.3100 0.0378 0.0443 0.0959| 0.3032| 0.00D0
CATERPILLAR S&P 500 INDEX | 7,008.00( 1.8200 0.0378 0.0443 0.1185| 0.2507| .07D6
CHEVRON S&P 500 INDEX | 15,600.00| 0.6500 0.0378 0.0443 0.0684| 0.1850) |p.1572
CISCO SYSTEMS S&P 500 INDEX 0.00| 1.2400 0.0378 0.0443 0.0928 0.4414) j0.0000
COCALCOLA S&P 500 INDEX 0.00| 0.6200 0.0378 0.0443 0.0653| 0.1383 |p.0000
E.| DU PONT DE NEMOURS S&P 500 INDEX 0.00| 1.4500 0.0378 0.0443 0.1038| 0.2501| 0.0000
EXXONMOBIL S&P 500 INDEX | 6,132.00| 0.4000 0.0378 0.0443 0.0556| 0.2017| |p.0618
GENERAL ELECTRIC CO S&P 500 INDEX | 3,078.50(1.7100 0.0378 0.0443 0.1136| 0.2531|p.0310
HEI‘.".I'I_IE'I_I'—F‘;'-‘«.CK-'-‘\HD oo S&P 500 INDEX 0.00| 1.0000 0.0378 0.0443 0.0821 0.4043 §0.0000

We have circled the expected return and volatility estimates as well as the Edit menu item of the

analytics display. You can see that Coca Cola has an estimated expected return of 6.53% and

volatility of 13.88% while American Express has a higher expected return and volatility. The

steps below are shown for these stocks, you should do the analysis for the stocks you have

selected.

2. Atthe 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 is done by selecting “Export to Excel” from the Edit menu of the analytics
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display, as shown above. You can also copy and paste the information from the same edit
menu.
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3. After a few days (at least 5), calculate the realized average return and the volatility of each stock
and your portfolio, as follows. The example below uses Coca Cola and American Express.
e First, download your from the Reports menu at the top:

. FT5 Real Time Trader: Client. Version 4.0.0.4
-

e

Tutors  Help

Get Trading History and Reports

Z£| UserTip  Options  Quotes  Limit and Stop Orders  Parametery
k4~ @) Server Time: 9/3/2010 8:58:11 AM ﬂ

Get Performance Report

Yiew Trade Confirmations

o Generate the report “End of Day Market Values” and copy the selected information as
shown and paste it into Excel:

£\ User Tip  Edit Options  Refresh History

Select Report | End of Day Markst Values || Generate Report |
| Export Table to Bxcel |
Last retrieved at: 9/6/2010 7:39:50 AM
Date Value Retum Benchmark Ié:ﬁmark Alpha
8/21/2010 1000000 1071.69
8/22/2010 1,000,004.00 [N RN 0.00000 0.00000
TP DIREEINY 0.00000 | 1.067.36 -0.00404 0.00404
a/24/2010 1,000,012.00 [T IREEE -0.01451 0.01452
TPDIREIEANY 0.00000 | 1.055.33 0.00329 -0.00329
8/26/2010 93970530 [JENENEY 1.047.22 -0.00768 0.00737
P DRIV 0.00110 | 106459 0.01659 -0.01549
8/28/2010 1,000.810.00 [N RETTES 0.00000 0.00000
8/28/2010 1,000.213.00 [ RS 0.00000 0.00000
VPRV 000097 | 1892 0.01472 0.01375
83172010 99978330 [N EETEES 0.00039 -0.00045
9/1/2010  1,002,195.00 [JENIRY 1,080.29 0.02950 -0.02709
T VIRT R 0.00010 | 1.090.10 0.00908 -0.00918
a/3/2010  1,003,632.00 [N IRELTE 0.01322 -0.01169 |
97472010 1,003,636.00 [N IRELS 0.00000 0.00000
9/5/2010 | 1,003,639.00 [N IERRIYEY 0.00000 0.00000
Bl —
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4. Download historical stock prices for AXP and KO. The easiest way to do this is through Yahoo

Finance:
e Go to finance.yahoo.com
e Enter the ticker, say AXP and press Enter:

YAHOO!, FINANCE

INVESTING
axp Get Quotes
I AXP American Express Company
I AXPW. OB Axion Power International Inc.

e Click Historical Prices and set the date range. Make sure “Daily” is checked.

s SCONTale | P
Summary

Order Book

American Express Company Common (AXP)

Historical Prices

Interactive

54.25 :1.4s (2.80%) 4:00PM EDT | After Hours: 54.25 0.0(

Baszic Chart

Basic Tech. Analysis

Historical Prices

NEWS & INFO

Headlines Set Date Range
Financial Blogs @
Company Events Start Date: | Apr |E| 1 2010 Eg. Jan 1, 2010 T =213

Mes=sage Boards End Date: Mar IE‘ 13 2011
Market Pulse

) Dividends «

COMPANY ‘ Get Prices .
Profile

o I one Bfaticticrs

e Click “Get Prices”

e Inthe window that comes up, scroll down to where it says “Download to Spreadsheet:”
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Dec 9, 2010 4579 4590
Dec 8, 2010

Dec 7, 2010 : 45.64

™ Download to Spreadsheet

Currency in USD.

e This will download the historical prices for AXP into a spreadsheet. Now, you can copy and
paste the data into the Excel spreadsheet with the daily market values.
5. Inyour Excel spreadsheet, line up the dates, and arrange the data as follows:
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i (o) Bookl - Microsoft Excel M o o (o ol e
! :—j}) Home | Insert | Page Layout | Farmulas | Data | Review |‘u"iew | Developer | @ - @ x
FEEY LR |

15 - S ¥
A B C D E F G K
1 Date Value AXP KO
2 | 8f21/2010 1000000 a40.76 55.3
3 | 8/22/2010 1,000,004.00 40.76 55.3 I'l
4 |8/23/2010 1,000,008.00 40.2 55.6
8/24/2010 1,000,012.00 39.57 25.66 |
6 |8/25/2010 1,000,017.00 39.8  55.39 '
7 8f26/2010 999,705.30 39.73 25.16
8 |8/27/2010 1,000,806.00 4091  56.16
9 | 8/28/2010 1,000,810.00 40.91 26.16 A
10 | 8/29/2010 1,000,812.00 4091  56.16 1
11 |8/30/2010 999,839.20 39.89 55.55
12 8/31/2010 999,783.30 39.87 55.8B25
13| 9/1/2010 1,002,195.00 41.07 2731
14| 9/2/2010 1,002,097.00  40.88  57.38
15| 9/3/2010 1,003,633.00 41.8 a7.56
16| 9/4/2010 1,003,636.00 41.8  57.56
9/5/2010 1,003,639.00 41.8 a7.56
M 4 » ¥ | Sheetl ~ Sheet2 - Sheet3 ~#J
Ready | [ | =

6. Now, we have to calculate returns. The return on a stock is calculated as:

Pt —Pit1

Iy =
Pii1

where P;; is the price of stock i on date t.

The return on your portfolio is calculated similarly:

Where V, is the value of your portfolio on date t.
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In Excel, the stock returns are calculated as follows. For e.g. AXP, the return on 8/22/1010 is
(40.76-40.76)/40.76 which is zero. This presents an interesting practical issue. 8/21/2010 was a
Saturday, and 8/22/2010 was a Sunday, and so there was no change in the last traded price of
AXP over those two days. So the return over these two days was zero. Some people prefer to
ignore weekends because of this, because it artificially creates days of zero returns. You can see
constant prices for three days on 8/27-8/29 and 9/3-9/5.

By replacing the stock price with your portfolio value, you can similarly calculate the portfolio

return.

After removing the weekends (keeping the Friday price and deleting Saturday and Sunday), we

get:

Bookl T Microsoft Excellilé

= .@..g

‘;f‘j) Home | Insert | Page Layout | Formulas | Data | Review |‘u"iew | Developer | @ - B0 X

JE] & Calibri -1 - = o, Allll gl =~ &7 -
FTaste 3 | e g THA Avl Alignment |Mumber | Styles | Cells @T éﬁ*
- & |[E-][o- A S e R 7

Clipboard ™ Font F] Editing

@B EHF9- (S s
112 v (2 fe v
A B C D E F G L

1 Date Value AXP KO

2 | 8f21/2010 1000000 40.76 55.3

3 |8/23/2010 1,000,008.00 40.2 23.6

4 | 8/24/2010 1,000,012.00 39.57 55.60

5 |8f25/2010 1,000,017.00 39.8 23.329

6 8/26/2010 999,705.30 39.73 55.16 =

7 |8/27/2010 1,000,806.00 40.91 206.16

& 8f30/2010 999,839.20 39.89 55.55

9 |8f31/2010 999,783.30 39.87 55.882>

10| 9/1/2010 1,002,1595.00 41.07 57.31

11| 9/2/2010 1,002,097.00 40,88 27.38

12 | 9/3/2010 1,003,633.00 41.8 57.50

13

14

1'5 |

4 4 » ¥ | Sheetl ~Sheet2 - Sheet3 ~#J o

Ready | 5 | Hﬁ'@' FE

z - -
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Now, calculate the returns. For AXP, the return on 8/23 is (40.2-40.76)/40.2, so the cell formula,
which we put in cell F3 is =(C3-C2)/C2. You can copy and paste this formula to cells F4 to F12
and then G3 to G12 to get all the returns for the two stocks. Copying it to cells E3 to E12 will
give you the return on your portfolio:

4 4 » M

(o) W 4w . . Bookl - Microsoft Excel _ EEI
t_“y Home | Insert Page Layout Formulas Data Review  View Developer @ - & X
LEE] & Calibri -1 - | ==|5 General - B = &7 -
oy 2 |BIH*||A‘A'||§§E|@*|$T%9|5t?| . 8- -

= 11 1 < : === T 25 ells
- P ||E oA ([EE]  |[uss @
Clipboard ™= Font [= Alignment [= Mumber [ Editing
Wl BEF9-0 (S s |
G17 - (> Je | =G14*250 ¥
A B C D E F G H L
Return of Return of Return of
Date Value AXP KO ]
1 Portfolio AXP KO
2 | Bf21/2010 1000000 a40.76 25.3
3 82372010 1,000,008.00 a40.2 55.6 0.0000080 -0.0137390 0.0054250
4 | 8f24/2010 1,000,012.00 39.57 25.66 0.0000040 -0.0156716 0.0010791
5 | 8/25/2010 1,000,017.00 39.8 55.39 0.0000050 0.0058125 -0.0048509
& B8f26/2010 999,705.30 39.73 25.16 -0.0003117 -0.0017588 -0.0041524
7 | 8/27/2010 1,000,206.00 40.91 56.16 0.0011010 0.0297005 0.0181291
8 Bf30/2010 999,839.20 39.89 55.55 -0.0009660 -0.0249328 -0.0108618 A
9 | 8/31/2010 999,783.30 39.87 55.8825 -0.0000559 -0.0005014 0.0059856
10| 9/1/2010 1,002,195.00 41.07 27.31 0.0024122 0.0300978 0.0255447
11| 9/2/2010 1,002,097.00 A0.88 57.38 -0.0000978 -0.0046262 0.0012214
9/3/2010 1,003,633.00 41.8 27.56 0.0015328 0.0225043 0.0031370
Average  0.0003632 0.0026886 0.0040657
Volatility 0.0010058 0.0192548 0.0108136
Annual  Average  0.0907906 {I.E?Zldﬁal 1.{]154192!
Volatility 0.0159032 0.3044447 0.1709779

Sheetl Sheet? .~ Sheet3 ¥

Ready | .‘5'
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We have calculated the returns as well as the average of each return and its volatility. The
average return for AXP in cell F14 is the formula =AVERAGE(F3:F12) and the volatility, or
standard deviation, of the return of AXP in Cell F15 is the formula =STDEV(F3:F12).

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.

You can see that over our small sample, the return of AXP was more volatile than the return of
KO (0.0192 compared to 0.0108) and it had a lower average return. When we started, we
expected AXP to have a higher volatility and a higher return. You can also see this by plotting
the return in Excel:

0.04

0.03

0.02

0.01 == Return of AXP

== Return of KO

-0.01

-0.02

-0.03

Over our sample, the return of AXP had bigger movements than that of KO, which is a
characteristic of higher volatility.

Finally, consider the portfolio volatility. It is much lower, 0.001. This is because we started the
exercise with S1m in case, and only bought 1 of each stock. So most of our money was in cash.
The small volatility of our portfolio is due mainly to this: the stocks are such a small part of the
portfolio that their volatility did not affect the portfolio values that much.
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