Distribution of Returns
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1.0 Introduction - Distributions



In this guide we are going to use excel to examine past distributions of asset returns. Past price behaviour may not
be a perfect guide to the future; however it is our only guide. Therefore it is by definition, useful to understand how
price movements and returns have behaved in the past. With a sufficiently large dataset, it is probable that over a
long period of time the asset behaves similarly to the way it did historically.

As traders/investors, this basic analysis can tell us whether the odds of exposing ourselves to an asset over a given
time period provides us with a suitable risk-reward profile for us to make money. Furthermore, calculating a
distribution of returns also allows us to investigate other important parameters such as expected return.
Understanding price movements can give an insight into volatility of an asset which can contribute towards setting
stop losses, targets and other risk management techniques. In short, the analysis can help us understand the
probabilities of making money in an asset over a period of time, while displaying data that can be intuitively applied

to establish effective risk management.

NB: In this guide we do not attempt to provide you with a rigorous lesson in theoretical statistics. For the purposes of
trading and investing it is important to understand the basics of distributions, how they apply to publicly traded assets
and how they can be used to approximate expected returns over given time periods. Most trading educators and brokers
either do not know these techniques or choose not to advise them for risk of it conflicting with their own interest. If you
would like to read further into the statistical side of distributions and how to calculate them, there are countless
websites that can help you achieve this. You can also take advanced statistics classes in your local area to become a real

expert!

2.0 The Normal Distribution Example

Normal or “Gaussian” Distributions are most commonly found in nature and human behaviour. To give some
practical examples, a Normal Distribution can explain the probability of being a certain height or 1Q level. It is a bell
shaped curve, symmetrical around the mean (arithmetic average) of the sample being analysed. Larger datasets will
result in more accurate probability distributions and so in cases where a normal distribution applies, more data will
show empirical analysis tending towards normality.

The Normal Distribution is the most commonly used probability distribution within the investment industry, largely
because of the simplicity in its calculation. However, traders/investors should be aware that often it is not a perfect
representation of asset returns — this will be tested and discussed further in the analysis later in the tutorial.

2.1 Human Height
As mentioned, human height is a classic example of a naturally normally distributed data. Remember, the larger the

sample size, the higher the tendency towards normality. This distribution was generated from a sample of 500

people.
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Figure 1 - Height Distribution Histogram

The mean of the data set used was measured as 180cm, with a standard deviation of 10cm. A standardised normal
distribution can be plotted over the top of this histogram to assess its “goodness of fit.”
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Figure 2 - Normal Distribution fitted over Empirical Height Distribution Histogram

We can see that a normal distribution fits the data fairly well, and therefore it can be argued that this type of
distribution is a good predictor of height variation within the general population (not just the sample used). Note
that the x-axis in the second graph has been “standardised” and displayed in terms of standard deviations. “0”
standard deviations from the mean represents the mean height value itself, in this case 180cm, whereas plus and
minus 1 standard deviation represent the mean plus (or minus) 10cm which is equal to 1 standard deviation.

In a perfect normal distribution, standard deviations from the mean account for the following frequency of
occurences:

Standard deviations from the mean

Percentage of occurrences in data set

1 68.2%
2 95.4%
3 99.8%

E.g. 95.4% of values within a normally distributed data set are predicted to lie between +2 and -2 standard
deviations from the mean. In the height example mentioned above, this would predict that 95.4% of the data
3



will lie between 160cm-200cm. So, by definition, 4.6% (100-95.4) of people are either smaller than 160cm or
taller than 200cm. That equates to about 1 in 20 people having heights greater than 2 standard deviations
away from the mean.

2.2 Normal Distribution Conclusion
It turns out that there are a lot of examples of data which can be assumed as normally distributed, with human
height being one of the most obvious. As previously mentioned, asset returns are often estimated using the normal
distribution, however due to the financial implications of these estimates it is important to draw your own
conclusions from empirical data — which is why the rest of this tutorial is devoted to teaching how to plot and
analyse your own empirical dataset of an asset.

3.0 Do It Yourself (DIY) Asset Analysis

After introducing probability distributions through the normally distributed human height example, a step-by-step
method of how to conduct your own analysis on asset returns using empirical data will be explained. You will need
internet access to obtain the data and Microsoft Excel to conduct the analysis.

In this example we are going to look at some simple analysis of day trading the S&P500 index. It is commonly
thought that around 95% of “day traders” (those that trade intra-day or over one day horizons) lose money. If this is
the case, it is worthwhile looking at the actual numbers to find out why this is happening.

In this example, step-by-step instructions will be given on how to analyse the daily returns of the S&P500.

3.1 Finding the Data

There are many sources of asset data on the internet. Yahoo Finance is highly recommended and will be used in the
following example. It has comprehensive historical data and is simple to use.

a) Go to http://finance.yahoo.com/
b) Enter “S&P 500” into the “Get Quote” box, and click on the appropriate drop-down item.
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c) Once you have selected the S&P500, you will be presented with the “Summary Page.”
a. Now click on “Historical Prices” from the menu on the left-hand side.
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d) The “Historical Prices” page lets us view historical data for the S&P 500 (or a given asset), with adjustable
time periods and price intervals available.
a. In this example we will use daily data from 3/1/1962 to 9/11/2012. Adjust the parameters as
appropriate and click “Get Prices”. Scroll down to the bottom of the webpage and click
“Download to Spreadsheet”.
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28 Aug 2012 1.410.44 1.413.63 1.405.59 1.409.30 | 2.629.090,000 1.409.30
27 Aug 2012 141113 141617 1,409.11 141044 | 2,472.500,000 1.410.44
24 Aug 2012 1.401.99 1.413.46 1,398.04 1.411.13 | 2.598,790,000 1.411.13
23 Aug 2012 141349 141349 1,400.50 1,402.08 | 3,008.240.000 1.402.08
22 Aug 2012 1.413.09 1.416.12 1.406.78 1.413.49 | 3.062,690,000 1.413.49
21 Aug 2012 141813 1,426.68 1.410.86 141317 | 3,282.950.000 141317
20 Aug 2012 1.417.85 1.418.13 141212 1,418.13 | 2.766,320,000 1.418.13
17 Aug 2012 141584 1.418.71 1,414 67 141816 | 2,922.990.000 1.418.16
16 Aug 2012 1,406.57 1.417.44 1,404.15 141561 | 3,114.100,000 1.415.81
15 Aug 2012 1.403.89 1.407.73 1.401.83 1.405.53 | 2.655.750,000 1.405.53
14 Aug 2012 1,404.36 1,410.03 1,400.60 1,403.93 | 2,930.900,000 1.403.93
13 Aug 2012 1.405.87 1.405.87 1.397.32 1.404.11 | 2.499.990,000 1.404.11
10 Aug 2012 1,402.58 1,405.98 1,395.62 140587 | 2,767.980,000 1.405.87
9 Aug 2012 1.402.26 1.405.95 1,398.80 1.402.80 | 3.119.610,000 1.402.80
8 Aug 2012 1,401.23 1,404.14 1,396.13 1,402.22 | 3,221.790,000 1.402.22
7 Aug 2012 1,394 46 1.407.14 1,394 46 1.401.35 | 3.682.490,000 1.401.35
* Close price adjusted for dividends and splits.
First | Previous | Mext | Last
Currency in USD.

*Clicking “open spreadsheet”, will open the data in Excel straight away. You then need to save the excel sheet to a
folder on your hard drive to permanently store it. Alternatively you can save the file straight to a location on your
hard drive, and navigate to the file yourself and open it. Be sure to save the file after any work or edits carried out.



3.2 Analysing the Data in Excel

A few Excel notes before we start:

e Columns are listed as A...Z etc running across the top of the spreadsheet.

e Rows are numbered down the left-hand side.

e A ‘cell’ is coded by the column-row reference grid — E.g. Cell P9 — as selected below.

o [fdata presents itself as “####”, do not worry, this just means the data text or number has too
many characters to fit in the cell/column. Adjust the column width where this problem occurs.
This can happen quite often in the “Date” column when importing from Yahoo Finance — adjust
by clicking and dragging the intersection of column A and B to the right.

e Tozoom in and out of the spreadsheet, hold control and use the mouse wheel, or equivalent.
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08/11/2012 1394.53 1401.23 1377.51 1377.51 3.78E+09 1377.51
07/11/2012 1428.27 1428.27 1388.14 1394.53 4.36E+09 1394.53
06/11/2012 1417.26 1433.38 1417.26 1428,39 3.31E+09 1428.39
05/11/2012 1414.02 1419.5 1408.13 1417.26 2.92E+09 1417.26
02/11/2012 1427.59 1434.27 1412.91 1414.2 3.73e+09 1414.2
8 | 01/11/2012 1412.2  1428.35 1412.2  1427.59 3.93E+09 1427.59
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10 |26/10/2012 1412.97 1417.09 1403.28 1411.94 3.28E+09 1411.94
11 25/10/2012 1409.74 1421.12 1405.14 141297 3.51E+09 1412,97
12 | 24/10/2012 1413.2  1420.04 1407.1  1408.75 3.39e+09 1408.75
13 23/10/2012 143374 1433.74 1407.56 1413.11 3.59+09 1413.11
14 |22/10/2012 1433.21 143546 1422.06 1433.81 3.22E+09 1433.81
15 19/10/2012 1457.34 1457.34 1429.85 1433.19 3.88E+09 1433.19
16 |18/10/2012 1460.94 1464.02 1452.63 1457.34 3.88E+09 1457.34
17 17/10/2012  1454.22 1462.2  1453.35 1460.91 3.66E+09 1460.91
18 |16/10/2012 1440.31 145551 1440.31 1454.92 3.57E+09 1454.92
19 15/10/2012 142875 144131 1427.24 1440.13 3.48E+09 1440.13
20 |12/10/2012 1432.84 1438.43 142553 1428.59 3.13E+09 1428.59
21 11/10/2012  1432.82 1443.5 1432.82 1432.84 3.67e+09 1432.84
22 |10/10/2012 1441.48 1442.52 1430.64 1432.56 3.23E+09 1432.56
23 09/10/2012 1455.9 1455.5 144118 1441.48 3.22e+09 1441.43
24 08/10/2012 1460.93 1460.93 1453.1 1455.88 2.33E+09 1455.88
25  05/10/2012 1461.4 1470.96 1456.89 1460.93 3.17e+09 1460.93
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3.2.1 [Initial Set-up

After opening up the spreadsheet you should be faced with seven columns of Date, Open, High, Low, Close,
Volume and Adjusted Close. The number of rows will depend on the time period and data frequency as
chosen earlier. In this example there are 12,804 rows.

With the data downloaded, saved, and open in Excel, we can now start setting up the data ready to
analyse - Take the following steps to set up your data:

(i) Heading the Returns Column
Select cell H1 and type “Returns” to create a heading for the column.
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(i)

Daily Returns Formula
We are now going to calculate the daily returns. This will show us the percentage return if
we bought on the open and sold on the close each day over the whole period of our dataset.

Mathematically the formula for returns over a single period can be presented like this:

CPy — OPy
Ry) = ———
OPy
Where: Rn = Return in period N
CPy = Closing Price of period N
OPy = Opening Price of period N

To apply this formula in column H, we are going to enter it into cell H2 and copy it down the
whole column to apply it to every row in our dataset.

Entering the Returns Formula
In cell H2, type =(E2-B2)/B2 and press Enter

This follows the formula outlined previously. E2 is our Closing Price for that day, B2 is our
Opening Price. Make sure the brackets are included to avoid any mistakes. While entering
the formula into cell H2, you may also manually click the cells E2 and B2 instead of typing
the references in, however you must make sure the equation’s form remains unchanged.
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The cell H2 now shows the return for buying at the Open and selling the Close on the
9/11/2012. When a cell is highlighted, the formula entered to calculate it appears in in the
formula bar as shown above.

You may note that we used the Close Price and not the Adjusted Close Price. The Adjusted
Close Price may be used instead (it accounts for dividends and stock splits) depending on
your preference.

Copying Down the Formula
There are two methods to do this:
e EITHER
o Highlight the cell H2
o Click and drag the small black dot on the bottom right-hand corner of the cell
all the way down the spreadsheet to 3/1/1962.

G H |
Adj Close Returns
1379.85 0.00167 <
1377.51 Click and drag to
1394.53 the bottom of the
spreadsheet

e OR
o Navigate to the bottom of the spreadsheet using the scrollbar
o Select cell H12804 (the row with our earliest date, the last row in our
spreadsheet)
o Press CTRL+SHIFT+UP - this will select all the cells H2 to H12804.
o Press CTRL+D - copies down the formula in the top cell selected.

For very large sets of data like this one, the second method is much faster although may lead
to more mistakes if you are not confident using excel.

REMEMBER: It makes sense to check the formula has copied down correctly by highlighting
a cell in the column and checking the formula bar.



= - - = - g G e ing al ForﬂoﬁoManagement—REtu

Home Insert Page Layout Formulas Data Review View Add-Ins

3 ‘*’ cut Calibri ~11 - A AT = Wrap Text General
- H53 Copy ~

Pﬁjte - Format Painter B 7 U - S - A~ 5] Merge & Center ~ | EEE - o

Clipboard = Font = Alignment = Mum
HE - £~ | =(e=-B8)/BE
A =] c D E F bS] 1 1
1 Date Open High Loww Close Volume AdjClose Returns
2 |09/11/2012 1377.55 1291.39 1373.03 1379.85 3.65E+09 1379.85 0.00167
3 |os8/11/2012 1394.53 1401.23 1377.51 1377.51 3.7BE+09 1377.51 -0.0122
4 |07/11/2012 142827 1428.27 1388.14 1394.53 4.36E+09 1394.53 -0.02362
5 |06/11/2012 1417.26 1433.38 1417.26 1428.39 3.Z1E+09 1428.29 0.007853
6 |05/11/2012 141402 1419.9 1408.12 1417.26 2.92E+09 1417.26 0.002291
7 |02/11/2012 1427.59 1434.27 1412.91 1414.2 3.7IE+09 1414.2 -0.00938
El 01/11/2012 1412.2 1428.35 1412.2 1427.59 3.93E+09 1427.59' 0.0IOSBS_I

9 | 31/10/2012 1410.99 1418.76 1405.95 1412.16 3.58E+09 1412.16 0.000829

10 | 26/10/2012 1412.97 1417.09 1403.28 1411.94 3.2BE+09 1411.94 -0.00073
11 | 25/10/2012 1409.74 1421.12 1405.14 1412.97 3.51E+09 1412.97 0.002291
12 | 24/10/2012 1413.2 1420.04 1407.1 1403.75 3.39E+03 1408.75 -0.00315
13 | 23/10/2012 1433.74 1433.74 1407.56 1413.11 3.59E+09 1413.11 -0.01439
14 | 22/10/2012 1433.21 1435.46 1422.06 1433.81 3.22E+09 1433.81 0.0004159
15 | 19/10/2012 1457.34 1457.34 1429.85 1433.19 3.88E+09 1433.19 -0.01657
16 | 18/10/2012 1450.94 1454.02 1452.63 1457.24 3.BBE+09 1457.24 -0.00246
17 | 17/10/2012 1454.22 1462.2 1453.35 1460.91 3.66E+03 1460.91 0.0046
18 | 16/10/2012 1440.31 1455.51 1440.31 1454.92 3.57E+09 1454.92 0.010144
19 | 15/10/2012 1428.75 1441.31 1427.24 1440.13 3.A8E+09 1440.13 0.007965
20 | 12/10/2012 1432.84 1438.43 1425.53 1428.59 3.13E+09 1428.59 -0.00297
21 | 11/10/2012 1432.82 1443.9 1432.82 1422.84 32.67E+09 14322.84 1.4E-05
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24 | 08/10/2012 1460.93 1460.93 1453.1 1455.88 2.33E+09 1455.88 -0.00346
25 | 05/10/2012 1461.4 1470.96 1456.89 1450.93 3.17E+09 1450.93 -0.00032
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3.2.2 Returns Analysis

With the daily returns in place, we are now going to examine the distribution of these returns. We want
to find out how many days the S&P 500 moves up or down 1%, 2%, or any other percentage. To do this
we first need to determine between which percentage values we want to analyse. In this example we
will analyse from -2% in 0.5% increments to +2%.

(i) Setting up Intervals
o Select cell J1, and title it “Intervals”.
o Incell J2, enter -0.02 (equivalent to -2%)
o Incell J3, enter -0.015
o Click and drag to highlight cells J2 AND J3, copy down the formula using the click and
drag method mentioned earlier, stopping at cell J10.

Note: By selecting two cells and copying down, Excel uses the difference in value between the two

cells as the incremental change for copying down.
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P B I U~ - A~ Merge & Center - | B8 - o4 4 | %8 .00 Conditional Format  Cell Ins
=4 - - @ @ ° on =0 Formatting = as Table = Styles = -
Clipboard 1 Font ) Alignment B Number ) Styles
Al - £ | Date P

A B C D E F G H 1
1 [Date 10pen High Low Close Volume AdjClose Returns

2 |09/11f2012 1377.55 1391.39 1373.03 1379.85 3.65E+09 1379.85 0.00167
3 |08/11/2012 1394.53 1401.23 1377.51 1377.51 3.78E+09 137751 -0.0122
4 |07/11/2012 1428.27 1428.27 1388.14 1394.53 4.36E+09 1394.53 -0.02362
5 06/11/2012 1417.26 1433.38 1417.26 1428.39 3.31E+09 1428.39 0.007853
6 |05/11/2012 1414.02 14199 1408.13 1417.26 2.92E+09 1417.26 0.002291
7 |02/11/2012 1427.59 1434.27 1412.91 1414.2 3.73E+09 1414.2 -0.00938
8 |01/11/2012 1412.2  1428.35 1412.2 1427.59 3.93E+09 1427.59 0.010893
9 31/10/2012 1410.99 1418.76 1405.95 141216 3.58E+09 1412.16 0.000829
10 | 26/10/2012 1412.97 1417.09 1403.28 1411.94 3.28E+09 1411.94 -0.00073
11 | 25/10/2012 1409.74 1421.12 1405.14 1412.97 3.51E+409 1412.97 0.002291
12 | 24/10/2012 1413.2  1420.04 1407.1 1408.75 3.396+09 1408.75 -0.00315
13 | 23/10/2012 1433.74 1433.74 1407.56 1413.11 3.59E+09 1413.11 -0.01439
14 | 22/10/2012 1433.21 1435456 1422.06 1433.81 3.22E+09 1433.81 0.000419
15 | 19/10/2012 1457.34 1457.34  1429.85 1433.19 3.88E+09 1433.19 -0.01657
16  18/10/2012 1460.94 1464.02 1452.63 1457.34 3.88E+09 1457.34 -0.00246
17 | 17/10/2012 1454.22 1462.2 1453.35 1460.91 3.66E+09 1460.91 0.0046
18 | 16/10/2012 1440.31 1455.51 1440.31 145492 3.57E+09 1454.92 0.010144

Intervals
-0.02
-0.015
-0.01
-0.005
o
0.005
0.01
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(ii) Frequency Table

We can use these intervals to make a frequency table. This will allow us to see how many of our
observations (daily returns) will have values in between our intervals and beyond. From there we can
create a histogram to display our results graphically.

For this next section we are going to use an add-in called Analysis Toolpak, making our analysis much
easier. In some versions of excel this is not included automatically. To load the Analysis Toolpak take the
following steps:

For Excel 2003

1. On the Tools menu, click Add-Ins.
In the Add-Ins available box, select the check box next to Analysis Toolpak, and then click OK.
Tip If Analysis Toolpak is not listed, click Browse to locate it.

3. If you see a message that tells you the Analysis Toolpak is not currently installed on your
computer, click Yes to install it.

4, Click Tools on the menu bar. When you load the Analysis Toolpak, the Data Analysis
command is added to the Tools menu.

For Excel 2007, (2010)

Click (File)>Options, and then click the Add-Ins category.
Near the bottom of the Excel Options dialog box, make sure that Excel Add-ins is selected in
the Manage box, and then click Go.

3. In the Add-Ins dialog box, select the check box for Analysis ToolPak and then click OK.

4, If Excel displays a message that states it can't run this add-in and prompts you to install it,
click Yes to install the add-in.

This example will be carried out in Excel 2010. In Excel 2010, Data Analysis is located in the Data ribbon.
In Excel 2003, Data Analysis is located under Tools on the menu bar.

Back to the frequency table...

e locate Data Analysis and click on it to get to the Data Analysis menu.

d Portfolio Management - Returns Distribution - Microsoft Excel

15 of Trad
|as Data Reyew View Add-Ins Autodesk Vault Acrobat Team

u

o (s3] Connections 4 ﬁ ]F K E == * T SIE @rE ’_j = _i”jDﬂtEAﬂEhﬁ'iii
— i E: + =] mE dE EHE
2 2 AN : == B =0 ny E? = = S .z 3
efresh ﬁl Sort Filter Y Textto Remove Data Consolidate  What-If Group Ungroup Subtotal B
Allr = & Advanced | Columns Duplicates Validation = Analysis * hd -

Connections Sort & Filter Data Tools Cutline ‘ Analysis

‘ Data Analysis Tools
E F G H | il K L M N (o] P Tools for financial and scientific data
Close Volume AdjClose Returns Intervals el
1379.85 3.65e+09 1379.85 0.00167 -0.02 @ FUNCRES
1377.51 3.78E+09 1377.51 -0.0122 -0.015 Press F1 for add-in help.
1394.53 4.36E+09 1354.53 -0.02362 -0.01

e Select Histogram from the list and press OK
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WOUIOT “UUL
0.0122 -0.015
o
L0230 Data Analysis m
1007 -
Analysis Tools
002 :
F-Test Two-Sample for Variances -
Fourier Analisis
101 -
Mowing Average |
Random Mumber Generation
Rank and Percentile £
- Regression 1
00224| |Sampling |4
t-Test: Paired Two Sample for Means
-003; t-Test: Two-Sample Assuming Equal Variances e

e Select the Input Range for the returns we want to analyse. Highlight cell H2, press
CTRL+SHIFT+DOWN to select all the data in that column.
e Using the same method for the Bin Range, select our intervals by highlighting cell J2,
and press CTRL+SHIFT+DOWN to highlight all the data in that column.
e Finally, select Output Range in the Output options. Be careful here as Excel likes to
return you to the Input Range box once you have clicked this. MAKE SURE you DO
NOT change the input range, and put the cursor in the Output Range box before
selecting cell L2. Press OK.
H 1 i) .4 L %] ('} (@]
Returns Intervals
0.00167 -0.02 | H
00122 -0.015
-0.02362 -0.01
0007853 -0.005
0.002291 (e}
-0.00938 0005
0.010898 .01
0000229 0.015
-0.00073 .02
0-002281 et B S|
_D.00315 i
- Input
0?(;3;:i: Input Range: SHEZ:SHS 128049
-0.01657 Bin Range: S1E2:8I1510
-0.003a8 || ome
0.0046 n
0.0100144a Output optons
0.007965 @) Output Range: sL52 5
-0.00297 ) New Worksheet Ply:
1.40E-05 ) Mew Workbook
-0.00619 [] Pareto (sorted histogram)
-0.0099 ] Cumulative Percentage
-0.00346 [] Chart Output
-0.00032
0.007112 “
0003416
olio nagement - urns ik cros o
o Add-Ins Autodesk Wault Acrobat Team
Wrap Text General - i_é‘l ﬁ _l;g‘ E- E" I[
Aerge & Center — % - Oy - =8 %8 I:'2Zc'c:'rr'1|_lclai'1::;icnl..lr'lgziIv E'I::;;rglaetv Stgleelé . Insvert Delvete Fg
() MNumber () Styles Cells
H 1 J K L % N o
Returns Intervals
000167 -0.02 Bin Freguency
-0.0122 -0.015 -0.02 285
-0.02362 -0.01 -0.015 345
0.007253 -0.005 -0.01 T2z
o.002291 [} 0,005 1581
-0.00938 0.005 o 3163
0.010898 o.01 0,005 3473
0.000s29 0.015 0.01 1823
-0.00073 0.02 0.015 Te3
0.002291 0.02 341
000315 More 307
001439
O.000419
-0.01657
-0.00246

12



Your frequency table should look like the one above. From this we can plot a histogram to display
this information graphically.

AN IMPORTANT NOTE: The frequency information displayed shows the number of days the S&P500
realises returns between its corresponding bin value and the next lesser bin value. For example, Cell
M3 tells you how many days the S&P 500 has been down by -2% or more (285). Cell M3 tells you
how many days the S&P 500 has been down between -2% and -1.5% (345).

) Frequency Histogram
Creating a histogram using the data is very easily. Simply take the following steps:

e Highlight the bins and histogram data, that is, cells L3 to M12.

'ortfolio nagement - urns ot i
W Add-Ins Autodesk Wault Acrobat Team
Nrap Text General - ij % —I;%] E_ g‘ =] ; ':
derge & Center ~ | EE - a5 o ] IEoor:1‘jE||1‘::||:i‘Jnr|galv asFt_:li_;rglaetv Stfleell N Insvert DerEte Forvrnat =
- MNMumber - Styles Cells
H 1 J K L M N (=] P
Returns Intervals
0.00167 -0.02 Bin Frequency
-0.0122 -0.015 -0.02 285

-0.02362 -0.01 -0.015 345

0.0073853 -0.005 -0.01 T22

0.002291 o -0.005 1581

-0.00938 0.005 o 3163

0.010398 0.01 0.005 3473

0000329 0.015 0.01 1823

-0.00073 0.02 0.015 763

0.002291 0.02 341

-0.00315 More 307

-0.01439

0000419

o With that range of cells highlighted, go to Insert on the menu bar.
e Select Column in the ribbon.
e From the drop-down list of graph types, select the first of the 2-D options as highlighted below.

Home Insert Page Layout Formulas Data Review View Add-Ins Autodesk Vault Acrobat Team

FEEHEDPD L e = 5 @

PivotTable Table Picture Clip Shapes SmartArt Screenshot | |Column| Line Fie Bar Area Scatter Other Line Column Win/Loss Slicer Hyperlink
- Art - - - - - - - -

Charts ~
Tables Ilustrations 2-D Column El Sparklines Filter Links
13 - £ | -0.02 I 1l 1
A B c D E |L_ﬂﬂ1 |\_B_H ||_H_ﬁ J K L M N
1 Date Open High Low Close n Intervals

3-D Colum ——
g o -0.02 Bin Frequency

| 2 |09/11/2012 1377.55 1391.39 1373.03 1379.85 - -

3 |08/11/2012 1394.53 140123 1377.51 1377.51 m Eﬂ E@ W -0.015 -0.02 285
| 4 |07/11/2012 1428.27 1428.27 1388.14 133453 | | | | -0.01 -0.015 345
| 5 |06/11/2012 1417.26 1433.38 1417.26 1428.39 | Cylinder -0.005 -0.01 722
| 6 |05/11/2012  1414.02 1419.9 1408.13 1417.26 ] ] ] 'l 0 -0.005 1581
| 7 |02/11/2012 1427.59 1434.27 141291 14142 |J‘=ﬂﬂi IJ-EB' J_lla | ﬁidi 0.005 0 3163
| 8 |01/11/2012 14122 1428.35 14122 1427.59 | —— 0.01 0.005 3473
| 9 |31/10/2012 1410.99 1418.76 140595 1412.16| o€ B B B 0.015 0.01 1823
| 10|26/10/2012 1412.97 1417.09 1403.28 141194 J f L \ M i Jﬂ( ){l 0.02 0.015 763
| 11|35/10/2012 1409.74 142112 140514 141297 |jﬂ\_‘,@ | Al |80 | 0.02 341
|12|24/10/2012 14132 142004 14071 140875 More 307
13 23/10/2012 1433.74 1433.74 1407.56 1413.11 N . . .

14 |22/10/2012 1433.21 1435.46 1422.06 1433.81 m Jﬁ}} 155 2*_,*

15 19/10/2012 1457.34 1457.34 1429.85 1433.19 | |2 Ay [ || |

16  18/10/2012 1460.94 1464.02 1452.63 1457.34 db AN crart Types..,
17 | 17/10/2012 1454.22 1462.2 1453.35 1460.91 S.00E¥UY IHOULSL VLU
18 16/10/2012 1440.31 1455.51 1440.31 1454.92 3.57E+09  1454.92 0.010144
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Home Insert Page Layout Formulas Data Review View Add-Ins Autodesk Vault Acrobat Team Design | Layout Format

i, = E =
w3 el = E R 1

Chart Type Template Row/Column Data

Type Data Chart Layouts Chart Styles
Chart 2 - k|
A B C D E F G H 1 J K L M N o

1 Date Qpen High Low Close Volume Adj Close Returns Intervals
2 09/11/2012 1377.55 1391.39 1373.03 1379.85 3.65E+09 1379.85 0.00167 -0.02 Bin Frequency
3 | 08/11/2012 1394.53 1401.23 137751 1377.51 3.78E+09 137751 -0.0122 -0.015 -0.02 285
4 07/11/2012 1428.27 1428.27 1338.14 1394.53 4.36E+09 1394.53 -0.02362 -0.01 -0.015 345
5 06/11/2012 1417.26 1433.38 1417.26 1423.39 3.31E+09 1428.39 0.007853 -0.005 -0.01 722
6 |05/11/2012 1414.02 1419.9 1408.13 1417.26 2.92e+09 1417.26 0.002291 o -0.005 1581
7 02/11/2012 1427.59 143427 141291 1414.2 3.73E+09 1414.2 -0.00938 0.005 o 3163
8 01/11/2012 1412.2  1428.35 1412.2  1427.59 3.93e+09 1427.59 0.010898 0.01 0.005 3473
9 |31/10/2012 141099 141876 140595 1412.16 3.58E+09 1412.16 0.000829 0.015 0.01] 1823
10 26/10/2012 1412.97 1417.09 1403.28 1411.94 3.23E+09 1411.94 -0.00073 0.02 0.015 763
11 25/10/2012 1409.74 1421.12 140514 1412.97 3.51E+09 1412.97 0.002291 0.02 341
12 24/10/2012 1413.2  1420.04 1407.1 1408.75 3.39e+#09 1408.75 -0.00315 More 307
13 23/10/2012 1433.74 1433.74 1407.56 1413.11 3.59E+(Y 4000 B
14 22/10/2012 1433.21 143546 1422.06 1433.81 3.22E+0

15 19/10/2012 1457.34 1457.34  1429.85 1433.19 3.88E+(¢ 3500

16 18/10/2012 1460.94 1464.02 1452.63 1457.34 3.38E+( 2000
17 17/10/2012 1454.22 1462.2 1453.35 1460.91 3.66E+(!
18 16/10/2012 1440.31 145551 1440.31 1454.92 3.57E+(% 2500
19 15/10/2012 1428.75 1441.31 1427.24 1440.13 3.48E+(/

20 12/10/2012 1432.84 1438.43 1425.53 1428.59 3.13E+( M Seriesl

21 11/10/2012 1432.82 1443.9 1432.82 1432.84 3.67e+ 1500
22 10/10/2012 1441.48 1442.52 1430.64 1432.56 3.23E+( 1000
23 09/10/2012 1455.9 1455.9 144118 1441483 3.22eH(

24 08/10/2012 1460.93 1460.93 14531 1455.88 2.33E+(¢ 500 7

25 05/10/2012 14614 1470.96 1456.89 1460.93 3.17E+(
26/ 04/10/2012 145108 146314 145108 14614 3.62E+C 0.02-0015-0.01 0005 0 0005 0.01 0.01S D02 More
27/03/10/2012 1446.05 14543 1441.99 1450.99 3.53EH0% R 4
28 02/10/2012  1444.99 145152 1439.01 144575 3.326409 1445.75 0.000526

o

)

(iv) Editing the Histogram

Note earlier how we discussed the ranges that these frequencies fall into. In this section, we are
going to tidy up the graph and display the ranges so our graphical representation is more
accurate.

Changing the X-Axis

We are going to display the ranges in terms of percentages rather than decimal values. We
will also enter ranges under which the corresponding data falls in the histogram. We will do this
by creating another column solely for the purpose of displaying our X-Axis correctly. Remember
that a Bin value of 0.02 represents a range of up to 2%, from the Bin value listed before (or from
negative infinity if there is no previous intervals/bin values).

o Select Cells N2 to N12 and right click and go to ‘Format cells’

A B C D E F G H 1 1 K L M o P Q R

|1 Date Open High Low Close Volume AdjClose Returns Intervals
|2 |09/11/2012 1377.55 139133 1373.03 1379.85 3.65E+09 1379.85 0.00167 -0.02 8in Frequency
|3 08/11/2012 139453 140123 137751 1377.51 3.78E+09 1377.51 -0.0122 -0.015 -0.02 285
|4 |07/11/2012 142827 142827 138214 1394.53 4.36E+09 1394.53 -0.02362 -0.01 -0.015 345
|5 06/11/2012 1417.26 1433.38 1417.26 1428.39 3.31E+09 1428.39 0.007853 -0.005 -0.01 722] Glbn <11 - A & B s 5
|6 |05/11/2012 1414.02  1419.3 140813 1417.26 2.92E+09 1417.26 0.002291 0 -0.005 1581} A o
|7 02/11/2012 1427.53 1434.27 141251 14142 3.73E+09 14142 -0.00938 0.005 0 3163 BLES A E-RABYS
8 01/11/2012 1412.2 142835 1412.2 1427.59 3.93E+09 1427.59 0.010898 0.01 0.005 3473 I
|9 |31/10/2012 161059 141876 140595 1412.16 3.58E+09 141216 0.000829 0.015 0.01 1823 # cut
110 26/10/2012 1412.97 1417.03 1403.28 141194 3.28E+09 141154 -0.00073 0.02 0.015 763 B3 Cory
|11 |25/10/2012  1409.78 142112 1405.14 1412.97 351409 1412.97 0.002291 0.02 341 B Paste Options:
|12|24/10/2012  1413.2 1420.04 1407.1 1408.75 3.39E+09 1408.75 -0.00315 More 307] 4
13 23/10/2012 1433.74 1433.74 1407.56 1413.11 3.59E+09 1413.11 -0.01439 Paste Spedisl...
14 22/10/2012 1433.21 1435.46 1422.06 1433.81 3.22E+09 1433.81 0.000419 000 -
15 19/10/2012 1457.34 1457.34 1429.85 1433.19 3.88E+09 1433.19 -0.01657 .
16 18/10/2012 1460.94 1464.02 1452.63 1457.34 3.88E+09 1457.34 -0.00246 3500 Delete..
17|17/10/2012 145422 14622 1453.35 1460.91 3.66E+09 1460.91  0.0046 o Clear Contents
18 16/10/2012 144031 145551 1440.31 1454.92 3.57E+09 1454.92 0.010144 Filter »
19 15/10/2012 1428.75 144131 1427.24 1440.13 3.48E+09 1440.13 0.007965 2500 sort »
20 12/10/2012 1432.84 1438.43 142553 1428.59 3.13E+09 1428.59 -0.00297
2000 @ Insert Comment
21 11/10/2012 1432.82  1443.9 1432.82 1432.84 3.67E+09 1432.84 1.40E-05 -
22|10/10/2012 144148 144252 1430.64 1432.56 3.23E+09 143256 -0.00619 1500 | (& Format Cels...
23 09/10/2012  1455.9  1455.9 144118 144148 3.22E+09 144148 -0.0099 1000 | Pick From Drop-down List...
24 08/10/2012 1460.93 1460.93  1453.1 1455.88 2.33E+09 1455.88 -0.00346 Define Name.
25 05/10/2012 14614 1470.96 1456.89 1460.93 3.17E+09 1460.93 -0.00032 500 - @, Hyperijnk..

e Select Category as ‘Text’ and press OK.
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Home Insert Page Layout Formulas Data Review View Add-Ins (=]
== & cu Calibri 1 ov AT A s% B S Wrap Text General - ﬂ ﬁ;ﬂ' ’;% E- §< LE—_\ T Autosum ¥ ﬁ Eﬁ
“— B3 copy ~ = - & Fin~ H -
e B 4 8 Mo scora| 8- % 1 3| Suston Jjom 8 | v oo v | 5, 2 M
Clipboard &) Font &) Alignment 5 Number 5 Styles Cells Editing
N2 - £
A B c D E F G H 1 J L M N o P a R s
1 Date Open High Low Close Volume AdjClose Returns Intervals
| 2 |09/11/2012 1377.55 1391.39 1373.03 1379.85 3.656+09 1379.85 0.00167 -0.02 Bin Frequency
3 |08/11/2012 1394.53 140123 137751 1377.51 3.78EH09 137751 -0.0122 -0.015 -0.02 285
IU?,’II{'ZUIZ 1428.27 142827 1388.14 1394.53 4.36E+09 1394.53 -0.02362 -0.01 -0.015 345
5 06/11/2012 1417.26 1433.38 1417.26 1428.39 3.31E+09 1428.39 0.007853 -0.005 Format Cells ‘ |2 ]
TUS,’II/ZUIZ 1414.02 1419.9 1408.13 1417.26 2.92E+09 1417.26 0.002291 0
Ioz,fu,’zmz 1427.59 1434.27 141291  1414.2 3.73E+09  1414.2 -0.00938 0.005 Number | Aignment | Font | Border | Rl [ Pratection
| 8 01/11/2012 14122 1428.35 1412.2 1427.59 3.936+09 1427.59 0.010898 0.01 Category:
| 9 31/10/2012 1410.95 1418.76 140555 141216 3.58E+09 1412.16 0.000829 0.015 General .| sample
|10 26/10/2012  1412.97 1417.09 140328 141194 3.286+409 1411.94 -0.00073 0.02 E::‘:':’q
| 11/ 25/10/2012 1409.74 142112 140514 141297 3.51E+09 1412.57 0.002251 Accounting Text format cells are treated as text even when  number is in the cell
|12|24/10/2012  1413.2 1420.04 14071 1408.75 3.39E+09 1408.75 -0.00315 e The cellis displayed exactly as entered.
13 23/10/2012 1433.74 1433.74 1407.56 1413.11 3.59E+09 1413.11 -0.01439 Percentage
14 22/10/2012 1433.21 143546 1422.06 1433.81 3.22E+09 1433.81 0.000419 2000 Crocnen.
15 19/10/2012 1457.34 1457.34 1429.85 1433.19 3.88E+09 1433.19 -0.01657 Tﬂ‘t
16 18/10/2012 1460.34 1464.02 1452.63 1457.34 3.88E+09 1457.34 -0.00246 3500 Spedal
17 | 17/10/2012  1454.22 1462.2 145335 146091 3.66E+09 1460.91 0.0046 3000
18 16/10/2012 1440.31 1455.51 1440.31 1454.92 3.57E+09 1454.92 0.010144
19 15/10/2012 1428.75 1441.31 1427.24 1440.13 3.48E+09 1440.13 0.007965 2500
20 12/10/2012 1432.84 1438.43 142553 142859 3.13E+09 1428.59 -0.00297 2000 )
21 11/10/2012 1432.82 14439 1432.82 1432.84 3.67E+09 1432.84 L4OE-05
22 10/10/2012 144148 1442.52 1430.64 143256 3.23E+09 143256 -0.00619 1500
23 09/10/2012 14559 14559 144118 144148 3.22E+09 144148 -0.0099 1000
24 08/10/2012 1460.93 1460.93  1453.1 1455.88 2.33E+09 1455.88 -0.00346
25 05/10/2012 14614 1470.96 1456.89 1460.93 3.17E+09 1460.93 -0.00032 500 —44||
4"« v | Tnstitute of Trading and Portfo S~ T T T T - - |
Ready | 1

This allows us to enter numbers into these cells in a Text format for labelling purposes,

without getting any errors.

o Select Cell N2 and enter “Range”

o Select Cell N3 and enter “Less than -2%”
e Select Cell N4 and enter “-2% to-1.5%"
e Select Cell N5 and enter “-1.5% to -1%”
e Select Cell N6 and enter “-1% to -0.5%”
e Select Cell N7 and enter “-0.5% to 0%”

e Select Cell N8 and enter “0% to 0.5%"”

e Select Cell N9 and enter “0.5% to 1%”

e Select Cell N10 and enter “1% to 1.5%”
e Select Cell N11 and enter “1.5% to 2%”
o Select Cell N12 and enter “Greater than 2%”

rading and Portfolio Management - Returns Distribution - Microsoft Excel prov—— |

Home | Insert  Pagelayout  Formulas  Data  Review  View  Adddns
& cut calibri 11 v AN AT B S wrap Text General - }H ﬁ | T ;fi T =4
Paﬂ oL I u-| s & A % EEm - . <o .00 Cundlina\ Format. —E’ﬂ Em Delete F::E‘t oy
- < Fommat Painter = = = erge i Center ~ | B~ % | % % Formatting - s Table - Styles = - -
Clipboard u Font F] Alignment u Humber u Styles Cells
N13 -0 5|
A B £ D E F G H 1 J L M o P q
1 |Date Open High Low Close Volume AdjClose Returns Intervals
2 | 09/11/2012 1377.55 1391.39 1373.03 1379.85 3.65E+09 1379.85 0.00167 -0.02 Bin Frequency Range
3 |08/11/2012 139453 1401.23 137751 1377.51 3.78E409 1377.51 -0.0122 -0.015 -0.02 285 Less than -2%
4 1 07/11/2012 142827 1428.27 1388.14 1394.53 4.36E+09 1394.53 -0.02362 -0.01 -0.015 345 -2% to-1.5%
5 |06/11/2012 1417.26 1433.38 1417.26 142839 3.31E+09 1428.39 0.007853 -0.005 -0.01 722 -1.5% to-1%
6 |05/11/2012 1414.02 1415.9 1408.13 1417.26 2.92E+09 1417.26 0.002291 0 -0.005 1581 -1% to -0.5%
7 |02/11/2012 1427.59 1434.27 141291 1414.2 3736409 14142 -0.00938 0.005 0 3163 -0.5% to 0%
8 | 01/11/2012 1412.2  1428.35 1412.2  1427.59 3.93E+09 1427.59 0.010833 0.01 0.005 3473 0% to 0.5%
9 31/10/2012 1410.99 1418.76 1405.95 1412.16 3.58E+09 141216 0.000829 0.015 0.01 1823 0.5% to 1%
10| 26/10/2012 1412.97 1417.09 1403.28 1411.94 3.28E+09 141154 -0.00073 0.02 0.015 763 1% to 1.5%
11|25/10/2012 1409.74 1421.12 1405.14 1412.97 3.51E+09 1412.97 0.002291 0.02 341 1.5% to 2%
12 | 24/10/2012 1413.2  1420.04 1407.1 1408.75 3.39E+09 1408.75 -0.00315 More 307 Greater than 2%
El 23/10/2012 1433.74 1433.74 1407.56 1413.11 3.59E+09 1413.11 -0.01439 :
14 |22/10/2012 1433.21 143546 1422.06 1433.81 3.22E+09 1433.81 0.00041% 2000
15 |19/10/2012 1457.34 1457.34 1429.85 1433.19 3.88E+09 1433.19 -0.01657
16 |18/10/2012 1460.94 1464.02 1452.63 1457.34 3.88E+09 1457.34 -0.00246 3500
17 |17/10/2012 145422 1462.2 1453.35 1460.91 3.66E+09 1460.91 0.0046 2000
18 16/10/2012 1440.31 1455.51 1440.31 1454.92 3.57E+09 1454.92 0.010144
19 |15/10/2012 1428.75 1441.31 1427.24 1440.13 3.48E+09 1440.13 0.007965 2500
20 12/10/2012 1432.84 143843 1425.53 1428.59 3.13E+09 1428.59 -0.00297 2000
21 11/10/2012 1432.82 14439 1432.82 1432.84 3.67E+09 1432.84 1.40E-05 M Series1
22 10/10/2012 144148 1442.52 1430.64 1432.56 3.23E+09 1432.56 -0.00619 1500 -
23 | 09/10/2012 1455.9 1455.9 144118 144143 3.22E409 144148 -0.0099 1000 |
24 08/10/2012 1460.93 1460.93  1453.1 1455.88 2.33E+09 1455.83 -0.00346
25 0S/10/2012  1ARLA 14N AR 1ASAR9 146093 3 176:09 146093 .0 000D =00
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Now we are going to input these values as the X-Axis in our graph.

e Right-click anywhere on the chart

Home | Insert  Pagelayout  Formulas  Data  Review  View  Addns Design  layout  Format
& cut B S Wrap Text
B3 Copy -
# Format Painter Ed e
Clipboard £} Font [ Alignment Number
Chart4 v £|
A B © ] E F G H 1 1 K L M N o Paste Options: s T
Date Open  High  Llow Close  Volume AdjClose Returns Intervals. =
09/11/2012 1377.55 139139 137303 137985 3.65E+09 1379.85 0.00167 -0.02
08/11/2012 138453 140123 137751 137751 378E+09 137751 -0.0122 -0.015
07/11/2012 142827 142837 138814 139453 4.36E+03 139453 -0.02362 -0.01
06/11/2012 1417.26 143338 1417.26 142839 331E+09 142839 0.007853 -0.005 722|-1.5% to -1%
05/11/2012 141402 14199 140813 141726 292F+09 1417.25 0.002291 0 1581|-1% t0 -0.5%
02/11/2012 1427.59 143437 141281 14142 373E+09 14142 -0.00938 0005 0 3163|-0.5% to 0%
01/11/2012 14122 142835 14122 142758 393E+03 1427.59 0.010898 001 0005 3473|0% to 0.5%
31/10/2012 141099 141876 140595 141216 358E:09 141216 0.000829 0015 001 1823/0.5% to 1%
26/10/2012 141257 1417.09 140328 141194 328E+09 141194 -0.00073 002 0015 763|1% to 15%
25/10/2012 140874 142112 140514 141287 351E+09 141287 0.002281 0.02 341|1.5% t0 2%
24/10/2012 14132 142004 14071 140875 3.39E+03 140875 -0.00315 ore 307)Greater than 2%
23/10/2012 143374 143374 140756 141311 350E+09 141311 -0.01439
22/10/2012 1433.21 143546 142206 143351 3.22E+09 143381 0.000419
15 18/10/2012 145734 145734 142985 143319 3.8BE<09 143319 -0.01657 3500
18/10/2012 1450.84 146402 145263 145734 38BE-03 1457.34 -0.00246 3000
17/10/2012 145422 14622 145335 146091 366E:09 146091  D.0046 2s00 B Format Chart Area...
18 16/10/2012 144031 145551 144031 145452 357E+09 145492 0010144
15/10/2012 142875 144131 142724 144013 348E09 144013 0.007965 2000
13/10/2012 143284 143843 142553 142853 313E-03 142859 -0.00297 1500
11/10/2012 143282 14239 143287 143284 367E:09 143284 140E-D5 200 | =A-HL-Z-7
10/10/2012 144148 144252 143064 143256 3.23E+09 143256 -0.00619
09/10/2012 14559 14559 144118 144148 3.22E+09 144148 -0.0089 500 1
08/10/2012 145093 1460.83 14531 145588 233E+03 145588 -0.00346 o
25 05/10/2012 14614 147095 145689 145093 3.17Es09 1460.93 -0.00032 &
04/10/2012 145108 146314 145108 14614 3.62E+09 14614 0.007112 R
03/10/2012 144605 14543 144189 145089 353E+03 1450.99 0.003416 — —— [ _|
28 02/10/2012 144489 145152 143901 144575 3.32Es09 144575 0.000526
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e left-click on ‘Select Data’.

| o
File Home | Insert  Pagelayout  Formulas  Data  Review  View  Adddns | Design  layout  Format

S et 3

A= = E AutoS -
o oAt B | SiwepTet o o~ e sl
53 Copy - - - @] Fin
Paste ) - : Conditional Format Insert Delete Format
¥ Format Painter LR - & A _ F\-Jlmaltuu as Table 2 Clear
Clipboard 5 Font Alignment HNumber Styles Cells Editi
2 - £
A B C D E F G H 1 ] K L M N o P a R S T u
Date Open  High Low Close  Volume AdjClose Returns Intervals
09/11/2012 137755 139139 137303 137985 3.65E:09 137985 O0.00167 002
08/11/2012 139453 140123 137751 137751 378E-08 137751 -0.0122 0,015

07/11/2012 1428.27 1428.27 1388.14 139453 4.36E+09 139453 -D.02362
06/11/2012 1417.26 1433.38 1417.26 1428.39 3.31F+09 1428.39 0.007853
05/11/2012 141402  1419.9 140813 1417.26 2.92E+09 1417.26 0.002291
02/11/2012 142759 143427 141291 14142 373E+09 14142 -0.00938
01/11/2012 12122 142835 14122 1427.59 393E+09 1427.59 0.010898
31/10/2012 141099 141876 140595 141216 3.58E+09 1412.16 0.000829 — —

26/10/2012 141297 1417.09 1403.28 141194 3.28BE+09 141194 -0.00073 I}’ \1

25/10/2012 1409.74 142112 140514 141297 3.51E+09 141297 0.002291

-
Select Data Source

Chart gata range:

24/10/2012 14132 142004 1407.1 1408.75 3.39E+09 140875 -D.00315 Iesead Fatnesi{Senes) Bl (G =gy leous ot

23/10/2012 143376 133874 140756 141311 SS0E09 141311 D030 [ [ “2add “ o Edit “ X Remove ] | 5/ it

22/10/2012 143321 1435.46 142206 143381 3.226+09 143381 0.000419 e 02

19/10/2012 1457.32 1457.34 142085 1433.10 3.8BEs09 143319 -0.01657 2500

18/10/2012 146094 146402 145263 1457.32 3.8BE+09 1457.32 -0.00296 2000 0015

17/10/2012 145422 14622 145335 1450.91 S.66E+09 145091  0.0036 2 .01

16/10/2012 144031 145551 144031 145492 357609 145492 0010144 -0.005

15/10/2012 142875 144131 1427.24 1420.13 3.4BEs09 1420.13 0.007965 2000 5 i
12/10/2012 143284 143843 142553 142859 3.13E409 142859 -0.00297 1500

11/10/2012 143282 14439 143282 143284 3.67E+09 143284 140E-05 1000] | [ Hidden and Empty cells

10/10/2012 144148 144252 1430.64 143256 3.23E+09 143256 -0.00619

BRRERREBEEESEGLRGEREE®®N o n o

09/10/2012 14559 14559 144118 144148 322E+09 144148 -0.0099 500 e L
08/10/2012 146083 1460.93 1453.1 145588 2.33E+09 145588 -0.00346 o

05/10/2012 14614 147096 1456.89 146093 3.17E+09 146093 -0.00032 .“"u “.:) p’\ “Q‘J & 6:7 & 0&
04/10/2012 145108 146314 145108 14614 3.626:09 14614 0.007112 et e et v

o Left-click on ‘Edit’ under the Horizontal Axis Labels column
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TTOTE =T
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p.O23562
DoO7853
poz291
pOOoSSE
p10898
o008 29
pOOOTS
Do2291
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o
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o001
0.015
o.n2

na
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285
345
T22
1581
3163
3473
1823
T63

r

Range
Less than -2%
-2%% to -1.5%
-1.5% to -1%&
-1% to -0.5%
-0.5% to 0%
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Greater than 226

[ =

=soo

sSooo

2500

2000

1500

100

— -0.02, -0.015,...

1 [ ]

Cancel

Notice how the Bins values are highlighted as the current horizontal-axis labels. We are now
going to change these labels to the ones we created in column N.

o Select Cells N3 to N12 and press OK.
r— = , ,
Chart, Tools, Institute of Trading and Portfoli
iewwr Add-Ins Design Layout Format
-
==, _ Senera - o
=¢ Wrap Text Seneral ':Tl'; _'ﬁ,
= | 4 Merge & Center Gy %o » S Con al  Format
j = . '; - Formatting as Table
nment Mumber Styles
1 4 K L ra ) o F o
Intervals
-0.02 Bin Frequency Range
y—anee |
-0.015 -0.02 ZBS:LESS thart -2%
-0.01 -0.015 345 :—2‘36 o —1.5%
~0.005 -0.01 F223-1.5% to -12s
o -0.005 1581 }-1% to -0.5%
0.005 o 3163'-0.5% to Obe
)
0.01 0.005 3473 0% to ﬂ.S?.é
0.015 0.01 1823 :G.E% o l%
0.02 0.015 75351% o 1.5%
0.02 341:1.596 o 2$
More 307 vGreater than 2%
2000
zs00 Axis Labels - (LB i S|
3000
o Axis label range:
- B ="Insttute of Trading and Portfo'l S = Less than -2%., ...
1500 [ oK ] [ cancal |
e Press OK again to get out of the Select Data menu.

Next we are going to clean up the graph a bit more and label the Horizontal and Vertical

Axes.
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Left-click on ‘Series 1’ in the graph and delete it by pressing delete on the keyboard.
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Less  -2% to- -1.5%to -1% to- 0.5%to O%to O05%to 1%to 1.5% to Grester
than- 1.5% -1% Q.55 0% 0.5% 1% 1.5% 2%  than 2%
2%

e Next, left-click on the graph to select it and go to Layout = Axis Titles = Primary
Horizontal Axis Title =2 Title Below Axis

brmulas Review Add-Ins Layout
] (By] (o] (] (] (] (] () | [ (2] (0] ] 3
Cha egend Data Data Axes Gridlines Plot Chart Chart 3D Trendline Lines WUp/Down  Error 2
Title ~2 Labels = Table ~ ~2 ~2 Area~ Wall Floor = Rotation ~J Bars Bars =
None Analysis | Prof
__,— l Do not display an Axis Title
F_ [ 6 [ ® [ T 7 Title Below Axis o P [ a [ R
4.2 3.73E+09 14142 -0.00938 = Display Title below Horizontal Axis and
.58 3.93E+08 1427.59 0.010898 resize chart
116 3.58E+09 1412.16 0.000829 More Primary Horizontal Axis Title Options...
194 35.2BE+09 1411594 -0.00073 QLD U015 763 THR to 15%
97 351E+09 141297 0.002291 0.02 341 15% to 2%
75 339E+09 140875 -0.00315 More 307 Greater than 2%
111 3.58E+0% 1413.11 -0.0143%
|81 3.22E+09 1433.81 0.000419
119 3.BBE+09 1433.19 -0.01657 4000
.34 3.BBE+09% 1457.34 -0.00246
191 3.66E+09 146091 0.0046 3500
152 3.5T7E+0% 145452 0.010144 —
13 348E+09 144013 0.007965
159 3.13E+09 1428.59 -0.00297 2500
.84 3.67E+00 1432.84 1.40E-05
56 3.23E+09 1432.56 -D.00619 2000
48 3.22E+09 144148 -0.0099 | 1500 4
BB 2.33E+09 1455.88 -0.00346
93 3.17E+09 1450.93 -0.00032 1000 7
1.4 3.62E+09 14614 0007112 soo
99 353E+09 145099 0.003416
|75 3.32E+09 144575 0.000526 0 -
49 3.51E+09 144449 0.002491 Less -2% to- -1.5%to -1% to- 0.5%to O%to O5% to 1%¥to 1.5% to Greater
67 3.51E00 144067 -0.00446 thza;;- 1.5% -1% 0.5 0% 0.5% 1% 1.5% 2%  than 2%
115 3.15E+0% 144715 0.009621 -
132 3.57E+09 1433.32 -0.00574
S0 2 7AF.ND 144150 .nnanca

This inserts an editable Text Box below the horizontal axis as a label.
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o Select the label, called “Axis Label”, delete its content and rename it ‘Daily Return
Range’.

3500

3000

2500

2000

1500

1000

u -
Less -2% to- -1.5%to -1% to- 0.5%to O0%to O0.5% toc 1%to 1.5% to Greater
than-  1.5% -1% 0.5% (1] 0.5% 1% 1.5% 2%  than 2%

2%
Daily Return Range

e Now follow the same process as the last two bullet points but this time select the
“Vertical Axis Title” and “Rotated Title” options.

mulas Data Review View Add-Ins Layout . ormat

il 8]l GE e ) L ] ] | e

Cha Axis legend Data Data Axes Gridlines Plot Chart Chart 3D Trendline Lines Up/Down  Error

Title "y |Titles = - Labels ~ Table ~ Area~ Wall Floor = Rotation Bars Bars =
rimary Horizantal Axis Title » | AXES Background Analysis Properties
¢®] Primary Vertical Axis Title Mone
3 = = J Do not display an Axis Title 5 ¢ | a | = S
3.73E+09 1414.2 -0.00938 —

Rotated Title e
3.93E+09  1427.59  0.010858 » | Display Rotated Axis Title and resize >
3.58E+09 1412.16 0.000829 chart

3.28E+09 141194 -0.00073 \_—I =
[[LETS

3.51E+09 141297 0.002291 Display Axis Title with vertical text and

3.39e+09 1408.75 -0.00315 resize chart n 2%
3.59E+09 1413.11 -0.01439 . Horizontal Title
3.22E+09 1433.81 0.000419 Irﬂ_rh Display Axis Title horizontally and resize
) ’ ) == chart
3.8BE+09 1433.19 -0.01657 a0d
3.BEE+D9 1457.34 -0.00246 More Primary Vertical Axis Title Options...
3.66E+09 146091  0.0046 3500
3.57E+09 1454.92 0.010144 2000
3.4BE+09 1440.13 0.007965
2500

3.13E+09 142359 -0.00297
3.67E+09 1432.84 1.40E-05 2000
3.23E+09 143256 -0.00619
3.22E+09 144148 -0.009%
2.33E+09 1455.88 -0.00346
3.17E+0% 1450.83 -0.00032 500
3.62E+09 14g1.4 0.007112

o 4
35354019 1450 99| 0003416 Less 2% to- -1.5%to -1%to- O.5%to 0%to O.5%to 1%to 1.5%to Greater
3.32E+08 144575 0.000526 than-  1.5%  -13% 0.5% 0% 0.5% 1% 1.5% 2%  than 2%
3.51E+09 144449 0.002491 2%

3.51E+09 1440.67 -0.00446 Daily Return Range

3.15E+09 1447.15 0.009621
3.57E+09 143332 -0.00574
3.74E+09 144159 -0.01054

DR bW o EwEo B wRmeE, BB ER UV ED DN

e Rename the rotated title ‘Occurences’
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™
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B30 4

4]
Less -2% to--1.5%to-1% to--0.5%to 0% to 0.5% to 1%to 1.5% to Greater
than- 1.5% -1% 0.5% 0% 0.5% 1% 1.5% 2%  than 2%
2%
Daily Return Range
s ]

(v) Data Analysis

Now that we have our probability distributions displayed both graphically and in tabular format, we can
start drawing some statistical conclusions from the data. The first thing to note is the shape of our
histogram. It looks fairly similar to the normal distribution discussed earlier, with one key difference —
the tails of the distribution (the extremities in price movements) have many more occurrences than a
normal distribution would have. Traders call these ‘fat tails’. It is important to be aware of how likely
these volatile daily movements occur.

We are going to start with some summary statistics on our data. Excel makes these easily obtainable.
The data analysis tool will be used again but this time to obtain descriptive statistics - simply follow these
steps:

e Navigate to Data 2 Data Analysis as before. This time select Descriptive statistics

and press OK.
H0.015 -0.02 285 Less than -2%
-0.01 -0.015 345 -2% to -1.5%
+0.005 '
o |Datmnalysis o L2 [
0.005 Analysis Tools -
ool Anova: Single Factor m
0.015 Anova: Two-Factor With Replication =
0.02 Anova: Two-Factor Without Replication ‘__
Correlation =
Covariance
Descriptive Statistics
Exponential Smoathing
F-Test Two-Sample for Variances
ho Fourier Analysis
Histogram i
]] —
L

o Select the returns column (highlight H2, press CTRL+SHIFT+DOWN), select T2 for the
output range and check the summary statistics box. Now press OK.
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H ] 1 K L M N 0 P Q R s T
lose Returmns Intervals,
9.85 | 0.00167 -0.02 Bin Frequenc Range b ::
7.51 | -0.0122 -0.015 -0.02 285 less than -2%

4.53 | -0.02362 -0.01 -0.015 345 -2% to-1.5%
g.3% |0.007853 0 -0.01 722 -15% to -1%
7.26 10002291 Descrip\t\\N@jcs o
14.2 |-0.00938
7.50 |0.010828 Input
2.16 |0.000829 Input Range:
- _ C |
1.94 |-0.00073 Grouped By: @ Columns
2.97 |0.002291 -
8.75 |-0.00315 T
311 | 001239 [7] Labels in first row
3.81 |0.000419 — 4 ) 2
3.19 | -0.01657 4 O_““’“t options
7.34 | -0.00246 od)| '@ QutputRange:
0.91 [ 0.0046 () New Worksheet Ply:
2d -
4.92 |0.010144 ©) New Workbook
0.13 |0.007965 g 29 2
8.58 |-0.00297 2 ummary statistics
gl —1
2 84 | 1.40E-05 3 [”] Confidence Level for Mean: 95 Yo
256 | -0.00612 3 14 [ Kth Largest: 1
148 | -D.0099
[l . 1
588 |-0.00326 14 [7] kth Smallest:
0.93 |-0.00032 g
614 [0.007112 e e e e e e e e —
0.99 |0.003416 \ i e s - " e — p
P
L M N 0 P Q R 3 T u
Bin Freguenc Range AdJUSt the COIumn Columni
-0.02 285 Less than -2% Wldth by cIicking and
-0.015 345 -2% to -1.5% Mean 0.000291
-0.01 722 -1.5% t0 -1% dragging here Standard Error 8.85E-05
-0.005 1581 -1% to -0.5% Median 0.00039
0 3163 -0.5% to 0% Mode 0
0.005 3473 0% to 0.5% Standard Deviation  0.010015
0.01 1823 0.5% to 1% Sample Variance 0.0001
0.015 763 1% to 1.5% Kurtasis 2168661
0.02 341 1.5% to 2% Skewness -0.72814
Mare 307 Greater than 2% Range 0.312559
Minimum -0.20467
Maximum 0.10789
Sum 3.725376
Count 12803

e Adjust the column width of T so you can see all the statistics in full

Let’s talk through some of the key statistics shown here.

Mean — This is the average daily return from the sample we have analysed. It is also known as
the Expected Return as it is the amount we expect to make if we buy on the open and sell on the
close on any given day. The value is 0.03%.
Median — This is the middle number in our sample. As this is positive, we can intuitively see that
there are more days of positive returns than negative. Furthermore, as it is greater than the
mean, it is also implied that negative returns must be of higher magnitude than positive ones.
Standard Deviation — If we assume that our distribution is normal we can say that 68.2% of data
lies within one standard deviation either side of the mean, 95.4% lies within two and 99.8%
within three, as discussed at the beginning of this tutorial.
Kurtosis — Don’t worry too much about this one. Just know that if this value is positive using
Excel’s method of calculation, then the distribution has ‘fat tails’ and is not strictly normally
distributed.
Skewness —Skew is another sign of a non-normal distribution. Negative skew means that
negative values are more extreme than positive ones.
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= Range — This tells you the difference between the highest positive and lowest negative return in
the data set. The value of 0.312 (31.2% ) in this sample comes from a lowest negative of about -
20% (yes, in one day) and highest positive of roughly 10%. This is confirmed by looking at the
Maximum and Minimum values. Beware of those extremes.

=  Sum - The sum of all the returns we have calculated. Ignore it. Our method of calculation does
NOT give return you would expect over the entire period if you invested from 1962 to 2012.

=  Count — The total number of trading days analysed.

It would be useful to know the probability of different ranges of returns occurring given the historic data.
Next we will use the numbers in our frequency table to create some easily understandable probability
values for us to interpret. For each of the number of occurrences that falls in a given range, we are going
to divide it by the total number of trading days so we can see the percentage of trading days that returns
fall within the range specified.

e Select Cell O3 and type the following equation: “=M3/U16” ... Before you press enter
press F4 on your keyboard and it should make the formula look like this
“=M3/SUS16”. If it does not, type this formula in manually or try again. Now press

Enter.
Institute of Trading and Portfolio Management - Returns Distribution - Microsoft Excel non-commercial use
Data Review View Add-Ins
Arrange
All
how Zoom Wirndow
M N o P Q R 5 T u
Frequency Range Columni
.02 2B5lless than -2% =M3/5US16 1

p15 345 -2% to -1.5% Mean 0.000291
.01 722 -1.5% 1o -1% Standard Error B.B5E-05
05 1581 -1% to -0.5% Median 0.00039
o 3163 -0.5% to 0% Mode o
P05 3473 0% to 0.5% Standard Deviation 0.010015
.01 1823 0.5% to 1% Sample Variance 0.0001
p15 763 1% to 1.5% Kurtosis 21 68661
.02 341 1.5% to 2% Skewness -0.72814
307 Greater than 2% Range 0.312559
Minimum -0.20467
Maximum 010789
Sum 3.725376
- Count "”_ _:LZ_BQEE

Adding dollar signs around U16 within the equation adds a ‘lock’ to that cell (U16). So when we want to
copy the formula down, U16 is continuously referenced as the denominator in the equation. Simply,
when we copy down the formula it will use the frequency on each row divided by the total number of
trading days (count).

e Next, highlight cells 03 to 012 and press CTRL+D to copy the formula down and
apply to each of the cells selected.
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3163 -0.5% to 0% 0.24705147| Mode 1]
3473 0% to 0.5% 027126455 Standard Deviation 0.010015
1823 0.5% to 1% 0.14238R5| Sample Variance 0.0001
763 1% to 1.5% 0.05959541 Kurtosis 21.68661
341 1.5% to 2% 0.02663438 Skewness -0.72814
307 Greater than 2% | 0.02397875| Range 0.312559
Minimum -0.20467
Maximum 0.10789
Sum 3.725376
Count 12803

4-_.

e Keep these cells highlighted and right-click on the highlighted area. Go to format

cells.
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Data Rewiew Wiew Add-Ins
= e B3 split side by Side —
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+--{200] — - : Hide ronous scrolling
Headings Foom 100% Foom to Mew  Mrrange Freeze - o San
Selection | Window  All  Panes - [ Unhide t Window Fosition | wworks
I Zoam
L5 ] (=] P (o] R s T o
Frequency Range Colurmnd
2B5 Less than -2%% 0.022260:31 |
345 -2% to -1.5% 0.02694681 | Mean 0000291
722 -1.5% to -1% 0.05639303 Standard Error B.B5E-05
1581 -1% to -0.5% 0.127 . . Median 0.00039
i - - - - .
3163 -0.5% to 0% 0.24] CAlibT 11 AT a7 Yo » B8 | moae o
3473 0% to 0.5% - =58 %8 y Standard Deviation 0010015
1823 0.5% to 1% Sample Variance 0.0001
763 1% to 1.5% Kurtosis 21 68661
341 1.5% to 2% Skewness -0.72814
207 Greater than 2% | 0.02] 5= Copy Range 0.312559
@ Paste Options: Minimum -0.20467
j Maximum 0.10789
Sum 3.725376
Paste Special... Count 12803
Insert...
Delete...
Clear Contents
Filter »
Sort »
= Insert Comment
= Format Cells... e
Pick From Drop-down List...
fo - -1% to- -0.5% to 0% to 0.5% & Define Mame
0.556 o 0.55& 1% =
Daily Return Range @, Hyperlink...
[«

e (lick on ‘Percentage’ as the cell format and press OK.
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Frequency Range Columnl

285 Less than -2% 0.02226041
345 -2% to -1.5% 0.02694681 Mean 0.000291
~ = Standacd Error S B.B5E-05
Format Cells E M 0.0003%
! o
Mumber | Alignment I Font I Border I Fill I Protection 1010015
| 0.0001
Category: 11 68661
General - Sample 072814
Number 2.23% i
currency ! 1313559
Accounting Decimal places: |2 = -0.20467
_Ifia‘f 0.10789
ime -
——
Ererr— 725376
Fraction 12803
Sdentific
Text 1
Special L
Custom |

Percentage formats multiply the cell value by 100 and displays the result with a percent symbal.

to - -136 |
ol |
[ o« ) [ comeel | I
| Average: 0.1  Count: 1f
ETECTTOTT T VYT TOOwy——FIT T arTes == TYOTESpPaTe VY TTTOOuTS
Zoom ‘Window
il M o P Q R 5 T u v W
Frequency Range Columnl
285 Less than -2% 2.23%
345 -2% to-1.5% 2.69% IMean 0.000291
722 -1.5% to -1% 5.64% Standard Error 8.85E-05
1581 -1% to -0.5% 12.35% MMedian 0.00039
3163 -0.5% to 0% 24.71% Mode [}
3473 0% to 0.5% 27.13% Standard Deviation  0.010015
1823 0.5% to 1% 14.24% Sample Variance 0.0001
763 1% to 1.5% 5.96% Kurtosis 21 68661
341 1.5% to 2% 2.66% Skewness -0.72814
307 Greater than 2% 2.40% Range 0.312559
Minimum -0.20467
Maximum 0.1078%
Sum 3.725376
Count 12803

We now have a column of percentages showing the percentage of our past returns that fall within these
ranges. Therefore we can argue that these percentages represent our percentage probability of each of
these returns happening in the future, if we believe that historical returns provide a good prediction.

e Select Cell 02 and type ‘Probability’ to head the column. Press Enter.
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[ =) = | 1 split A Wiewr Side by Side =)
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Headings Zoom 100% Zoomto Mew  Arrange Freeze R - o L o Sawvdg

Selection Window All Panes = = rle Sl BllasoLs Worksp

ow Zoom
] [ [ o ] P Q R s T u
Frequency Range IProbabiIiE-l Columnl
02 2B5 Less than -2% 2.253%

p1s 345 -2% to -1.5% 2.69% Mean 0.000291
01 722 -1.5% to -1% 5.64% Standard Error B8 B5E-05
oS 1581 -1%% to -0.5% 12.35% Median 0.00039
o 3163 -0.5% to 0% 24 71% Mode o
P05 3473 0% to 0.5% 27.13% Standard Deviation 0.010015
01 1823 0.5% to 1% 14 24% Sample Variance 00001
pl15. 763 1% to 1.5% 5.96% Kurtosis 21.68661
02 341 1.5% to 2% 2 66% Skewness -0.72814
307 Greater than 2% 2.40% Range 0.312559
Minimum -0.20467

Let’s now take this a step further by adding a column for cumulative percentages, so we can start deducing
more probabilities. At this stage it is worth noting that any returns with a value exactly equal to one of the
intervals, for example -1.5, is counted as a daily return within the LOWER range. So, a return of -1.5% is
counted in the range of “-2% to -1.5%", NOT “-1.5% to 1%”. The same is true for -2%. An exact return of -2%
is counted in the range of “Less than -2%” NOT in “-2% to -1.5%". This applies to the whole frequency
distribution. Using this principle, let’s continue:

e In Cell P2, type ‘Cumulative Percentage’ to head the column.
e Adjust the column width to fit all the characters into the cell.
e In Cell P3, type “=03” and press Enter.

Here it gets a little trickier. In order to calculate cumulative percentages we are going to reference all the
percentages we have calculated so far (by using the previous P cell) and adding the new percentage
probability for the new range. All will become clear when we go through it. At this stage you should be here:

N 0 [ P [ a R 5 T u v
Range Probability Cumulative Percentage Columnl
Less than -2% 2.23% 2.23%
-2% to -1.5% 2.69%/] | Mean 0.000291
-1.5% 10 -1% 5.64% Standard Error B.B5E-05
-1% to -0.5% 12.35% Median 0.00059
-0.5% to 0% 24.71% Mode ]
0% to 0.5% 27.13% Standard Deviation 0.010015
0.5% to 1% 14 24% Sample Variance 0.0001
1% to 1.5% 5.86% Kurtosis 21.68661
1.5% to 2% 2.66% Skewness -0.72814
Greater than 2% 2.40% Range 0.312559
Minimum -0.20467
Maximum 0.10789
Sum 3.725376
I Count 128035

e |n Cell P4, type “=P3+04”. Press Enter.
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N 0 | P | a R 5 T u
Range Probability Cumulative Percentage Columnl
lessthan-2% _ 223% 2.23%]
-2% to -1.5% 5._,_,_,_.@;.[’29;5;'=P3"D‘ql | Mean 0.000291
-1.5% to -1% 5.64% Standard Error 8.B5E-05
-1% to -0.5% 12.35% Median 0.00039
-0.5% to 0% 24.71% Mode 0
0% to 0.5% 27.13% Standard Deviation 0.010015
0.5% to 1% 14.24% Sample Variance 0.0001
1% to 1.5% 5.96% Kurtosis 21.68661
1.5% to 2% 2.66% Skewness -0.72814
Greater than 2% 2.40% Range 0.312559
Minimum -0.20467
Maximum 0.10789
Sum 3.725376
. Count 12803

0 P [ a R 5 T U v
Cumulative Percentage Columni

2.23%

4.92% Mean 0.000291

| Standard Error B.BSE-05

Median 0.00039

Mode 0

Standard Deviation 0.010015

Sample Variance 10,0001

Kurtosis 21 68661

Skewness -0.72814

Range 0.312558

Minimum -0.20467

Maximum 0.10789

Sum 3.725376

Count 12803

Now you can see what is happening when we calculate the cumulative percentage. Each of column P’s cells
equal the sum of all column O’s cells up to the same row number.

o Select Cells P4 to P12 and copy down. CTRL+D. Do not include cell P3!!! (it’s
formula is a different construction to the one we want to apply to the following

rows)
M N o P a R 3 T u v
Frequency Range Probability Cumulative Percentage Columnl

285 Less than -2% 2.23% 2.23%
345 -2% to -1.5% 2.69% 492% Mean 0.000291
722 -15% to-1% 5.64% 10.56% Standard Error 8.85E-05
1581 -1% to -0.5% 12.35% 2291% Median 0.00039
3163 -0.5% to 0% 24.71% 47 61% Mode 0
3473 0% to 0.5% 27.13% T4.74% Standard Deviation 0.010015
1823 0.5% to 1% 14.24% BB 98% Sample Variance 0.0001
763 1% to 1.5% 5.96% 04 94% Kurtosis 21.68661
341 15% to 2% 2.66% 97.60% Skewness -0.72814
307 Greater than 2% 2.40% mn.m%_ Range 0.312559
Minimum -0.20467
Maximum 0.10789
Sum 3.725376
Count 12803

— N

As you can see this is another useful way to convey percentages. From this we can start concluding things
like:
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- 94.94% of the time, daily returns yield less than or equal to 1.5%.
- 11.02%, that is 100%-88.98%, of the time daily returns are in excess of 1%.

Perhaps the MOST useful is the conclusion that:

- 47.61% of the time, the S&P 500 has yielded negative or 0% daily returns. Meaning...
- 52.39% of the time, the S&P 500 has had positive daily returns.

Let’s remember here, that despite the stats saying the majority of the time the S&P 500 yields positive
returns, there are three reasons why you should not conclude (at least straight away) that this is a good
investment:

Historical returns don’t necessarily predict future returns.
It is possible to have a long string of losing days that are likely to make an investor blow up.

3. REMEMBER THE DESCRIPTIVE STATISTICS! Negative skew and ‘fat tails” mean negative returns hit harder
and are more regular in occurrence than is predicted by normal distribution. In short, these are the sort
of returns that make the average retail trader blow up.

Let’s rearrange the spreadsheet to make it a little more presentable and easier to continue working with.

e (Click and drag the graph over to the right-hand side past the descriptive
statistics into column V or W.
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13 Minimum -0.20457 50 |
14 Maximum 0.10789 0
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Next, let’s make the useful calculations we have done so far stand out a bit more in the spreadsheet.

e Select L2 to P12 and outline all the cells in the range with a border by going

to Home 2Borders 2All Borders. See the navigation below.

27



——
nstitute of Trading and Portfolic Management - Returns Distrm

Insert Page Layout Formulas Data Review View
.
il Cut e — ) B =
j & Calibri 11 - AT == % B S Wrap Text General - *ﬁ‘ % h Ifll
“— Eacopy~ == 3
Faste . I u- [@ Sy A~ = | i= = Merge & Center = | B - 8, o | %0 .00 | Conditional Format  Cell Insd
-  Format Painter - @ @ ° o e Formatting = as Table = Styles ~ -
Clipboard = Borders gnment ) Number ) Styles
12 - Bottom Border
K [ L M Top Border Q B T U v w X
1 Left Border
2 Bin Frequency Range Right Border ge Coiumnl 4000
3 -0.02 285 Less thar 13%
Mo Border 3500
4 -0.015 345 -2% to-1 = 2% Mean 0.000291
5 -0.01 722 -1.5% t@orders >ﬁ Standard Error B.B5E-05 3000
] -0.005 1581 -1% to-0.] Outside Borders 3% Median 0.00039 \ 2000
7 (1] 3163 -0.5% to 0 Thick Box Bord 31% Maode 0 g
8 0.005 3473 0% to 0.59 Zhick box Border Fas Standard Deviation = 0.010015 8 2000
I =)
9 0.01 1823 0.5% to 15 Bottom Double Border #8% Sample Variance 0.0001 S
< y 1500
10 0.015 763 1% to 15% Thick Bottom Border 3% Kurtosis 21 68661
11 0.02 341 15%to 23 0% Skewness -0.72814 1000
12 [more 307 Greatertl Top and Bottom Border bz | Range 0.312559
13 Top and Thick Bottom Border Minimum -0.20467 500
14 Top and Double Bottom Border Maximum 0.10783 0 —-—
15 Sum 5.725376
Less than
16 Draw Borders Count 12803 2%
17 Iﬁ Draw Border
18 #g  Draw Border Grid
B (2 Erase Border
20 .|
21 s Lline Color 3
22 Line Style 3
23
More Borders..
o H m
25
26

Home Insert Page Layout Formulas Data Review View Add-Ins
# cut Calibri TR W = %] - SiwmapTed General iﬁ‘ ﬂ l;% E- E‘ = Autosum - W Eﬁ
“— Bacopy - = - [&] Fin - il
P fromatpanner| B 7 W[ E S A Energescomer - - % Fomatiing - 2t e« sopes=| ot P G cleare finers St
Clipboard 5 Font 5 Alignment 5 Number Styles Cells Editing
116 - £
H 1 J K L M N o P a T u v w X Y z AA
1 Returns Intervals
2 | 000167 -002 Bin [Frequency [Range Probability [Cumulative Percentage Column1 4000
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3500
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7 | 000938 0005 [ 5183| 0.5% 1o 0% 2271% 7.61% Mode o g
8 0010838 001 0.005 3473[0% 10 0.5% 2713 74.74% Standard Deviation  0.010015 £ 20
9 | 0.000829 0.015 0.01 1823|0.5% to 1% 14.24% 8B.98% Sample Variance 0.0001 S
10 | -0.00073 0.02 00]5‘ 763|1% to 1.5% 5.96% 94.94% Kurtosis 21.68661 1500 7
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14 0.000419 Maximum 0.10789 o
15 -0.01857 Sum 3.725376 Lessthsn- -2%to- -15%to- -1%to-
El -0.00246 I .I Count 12803 2% 15% 1% 0.5%
17| 00046
18 0.010144
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22 | -0.00619
23 -0.0099
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25| -0.00032
26 | 0.007112
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In order to establish some more detailed information on our data we are going to use the Filter toggle in
Excel which will allow us to calculate statistics on certain filtered data from our sample. Sounds a little

complicated, but stick with it and we will have some useful numbers to look at.

To add a filter to our data we need click on ‘Returns’ cell H1 and apply the filter.

Select cell H1

pressing CTRL+SHIFT+L.
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m Portfolio Management - Returns Distribution - Hrcrosoft Excel non-commerd_

pt Formulas Review View d-Ins
By @ & connections 4l Cle E‘E @ EI'?- @‘,}) :»lﬂr ¢|£ Lg #3 show
I] | et . . Zv |z|a o} i’y 3 L L = =Z Hide Dd
ng Refresh I . il Sort Filter - ) Text to Renjove _Dat_a Consolidate What_-lf Group Ungroup Subtotal ]
Hions All~ =2 Edit Links A&7 Advanced | Columns Duplicates Validation ~ Analysis ~ < <
Connections 50 ilter Data Tools Qutline
| Returns
E F G H 1 J K L M N 0 P a
Close |« |Volum = | Adj Clg ~ JReturr] '. Intervals
B 1370.85 3.65E+09 1379.85 0.00167 -0.02 Bin Frequency [Range Probability |Cumulative Percentage
i 137751 3.78E+09 137751 -D.0122 -0.015 -0.02 285|Less than -2% 2.23% 2.23%
@ 139453 436E+09 139453 -0.02362 -0.01 0.015 345(-2% to -1.5% 2.69% 4.82%
6 1428.39 3.31E+09 1428.39 0.007853 -0.005 -0.01 722|-15% to -1% 5.648% 10.56%
B 1417.26 2.92E+09 1417.26 0.002291 0 -0.005 1581|-1% to -0.5% 12.35% 22.91%
n 14142 3.73E+09 14142 -0.00938 0.005 1] 3163|-0.5% to 0% 2471% 47 61%
@ 142759 393E+09 1427.59 0.010898 0.01 0.005 3473|0% to 0.5% 27.13% T474%
5 141216 3.58E+09 1412.16 0.000829 0.015 0.01 1823(0.5% to 1% 14.24% 88.98%
B 141154 328BE+08 141154 -0.00073 0.02 0.015 763|1% to 1.5% 5.96% 54.94%
@ 141297 3.51E+09 141297 0.002291 0.02 341|15% to 2% 2.66% 97.60%
i 140875 3.39E+09 140875 -0.00315 More 307|Greater than 2% 2.40% 100.00%
6 141311 3.59E+09 1413.11 -0.0143%
6 1433.81 3.22E+09 1433.81 0.000419
5 1433.19 3.88E+09 1433.19 -0.01657
B 1457.34 3.8BE+D9 1457.34 -0.00246

Once you have activated the filter, a small arrow representing a drop-down menu will appear in the top cell

of each of your data columns A to H. See the next picture for what this should look like.

@I H L7 nstitute of Trading and Portfolio Mar
Home Insert Page Layout Formulas Data Review Wiew Add-Ins
: ? : LI =y thy By :__{ |§| Connections Al | T Clea
@ =i =i A Propertie LA G Reapy
From From From From Other Existing Refresh il sort Filter .‘("
Access Web Text Sources ~ Connections All = =2 Edit Links # Advar
Get External Data Connections Sort & Filter
H1 - fr| Returns
A B C D E F G H— 1 1
1 [Date * |Open |+ |High |~ | Low * |Close | * |Volum = | Adj Clc = |Ret rv> Intervals
2 0971172012 137755 1391.39 1373.03 1379.B5 3.65E+09 137985 0.00167 -0.02
3 08/11/2012 1389453 140123 137751 137751 3. 7BE+09 137751 -0.0122 -0.015
4 07112012 142827 142827 138814 138453 4 36E+09 138453 -0.02362 -0.01

Clicking on one of these arrows will open a drop-down menu that will allow us to filter the data in that
column.

Before we continue in this section, we are going to edit our spreadsheet further by adding some blanks rows
above our data. The reason for this is so that when we conduct filter-analysis (which collapses rows
temporarily) there will be a section of the spreadsheet that is unaffected.

e Right-click on the row1 box and choose add row.

e Repeat this twice so there are three additional rows at the top of the

spreadsheet.
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LONNECTTIONS

3OTT & FITET

L Calibri - 11
B I =
P [ F G H I J
I 1 " cut - “ligh |~ |Low = Close = Volum « |AdjClc ~ Returr = Intervals
2 % H 1391.39 1373.03 1379.85 3.65E+09 1379.85 0.00167 -0.02
353 Copy 1401.23 137751 1377.51 3.78E+0% 137751 -0.0122 -0.015
4 [, Paste Options: 1428.27 1388.14 139453 4.36E+09 1394.53  -0.02362 -0.01
5 E] 1433.38 1417.26 1428.39 3.31E+09 1428.39  0.007853 -0.005
£ 14199 140813 1417.26 292F+09 141726 0.002291 0
7 Paste Spedial.., 1434327 141291 14142 3.73E+09 14142  -0.00938 0.005
! 142835  1412.2 1427.5% 3.93E+09 1427.59 0.010838 0.01
Insert —
g 141876 140595 141216 3.58E+09 141216 0.000829 0.015
1 Delete 1417.08 1403.28 141194 3.28E+09 141194 -D.00073 0.02
1] Clear Contents 1421.12 1405.14 141257 3.51E+09 1412.97 0.002291
1 142004  1407.1 140875 3.39E+09 140875  -0.00315
2 & Eormat Cels. 143374 140756 141311 3.59E+09 141311 -0.01439
1 Row Height... 143546 142206 143381 35.22E+08 1433.81 0.000419
1! Hide 1457.34 142985 1433.19 3.88E+09 1433.19  -0.01657
1 Unhide 146402 145263 1457.34 3.8BE+09 1457.34 -0.00246
1 e e 14622 1453.35 146091 3.66E+09 145091  0.0046
14 - e |
A B C D E F G H 1 ] K L [ N
1
2
3
IIDatE * |0Open |* |High | v |low |~ Close |« |Volum = AdjCl¢~r REturrYI .Ilntervals
5 08/11/2012 137755 1391.38 1373.03 1379.85 3.65E+09 1379.85 0.00167 -0.02 Bin Frequency |Range
& |08/11/2012 138453 1401.23 137751 137751 3.7BE+09 137751 -0.0122 -0.015 -0.02 285|Less thar
7 |07/11/2012 142827 142827 138814 138453 436E+09 139453 -0.02362 -0.01 -0.015 345]-2% to -1.
& 06/11/2012 1417.26 1433.38 141726 1428.39 3.31E+09 1428.39 0.007853 -0.005 -0.01 722|-1.5% to -
9 |05/11/2012 141402 14199 1408.13 1417.26 292E+09 1417.26 0.002291 [1] -0.005 1581|-1% to -0.
10 |02/11/2012 142759 143427 141291 14142 3.73E+09 14142 -D.00938 0.005 0 3163|-0.5% to O
11 |01/11/2012 14123 142835 14122 142759 393E+09 142759 0.010898 0.01 0.005 3473|0% to 0.5
12 |31/10/2012 141089 141876 140555 141216 3.58E+08 141216 0.00082% 0.015 0.01 1823|0.5% to 1
13 26/10/2012 141257 1417.09 1403.28 141154 32BE+09 141194 -D.00073 0.02 0.015 763|1% to 1.5
14 1 25/10/2012 140874 142112 140514 141257 351E+09 1412.97 0.002291 0.02 34111.5% to 2
15 | 24/10/2012 14132 142004 1407.1 1408.75 3.39E+09 1408.75 -0.00315 More 307|Greater t
16 |23/10/2012 143374 143374 140756 141311 3.59E+09 1413.11 -0.01439
17 |22/10/2012 143321 143546 142206 143381 3.22E+09 143381 0.00041%
18 | 19/10/2012 145734 145734 142585 143319 3.88E+09% 143319 -0.01657
19 | 18/10/2012 146094 145402 145263 1457.34 3.BEE+09 1457.34 -0.00246
20 | 17/10/2012 145422 1462.2 145335 146091 3.66E=09 1460.91 0.0046
21 |16/10/2012 144031 1455.51 144031 145492 3.57E+09 145492 0.010144
22 |15/10/2012 142875 144131 1427.24 144013 348E+09 1440.13 0.007965
23 |12/10/2012 143284 143843 142553 142859 3.13E+09 142859 -0.00297

We are going to construct a cell which displays the average of all the data in the returns column, filtered or
unfiltered. This will allow flexibility in changing the sample of returns we are looking at and instantaneously
give us an average value of those returns.

o Select cell K2 and type “Average Return”. Adjust the column width to fit in all
the characters as in previous steps.
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G H I J K L i M 0
| |

Average Return

adj Clg = | Returr = Intervals

137985 0.00167 -0.02 Bin Frequency |Range Probability|
137751 -0.0122 -0.015 -0.02 285 |Less than -2% 2.23%
138453 -0.02362 -0.01 -0.015 345|-2% to -1.5% 2.69%
1428.39| 0.007853 -0.005 -0.01 722|-1.5% to -1% 5.64%
1417.26 0.002291 0 -0.005 1581(-1% to -0.5% 12.35%

14142 -0.00938 0.005 0 3163 |-0.5% to 0% 24.71%
142759 0.010898 0.01 0.005 3473 |0% to 0.5% 27.13%
141216 0.000829 0.015 0.01 1823|0.5% to 1% 14.24%
141184 -0.00073 0.02 0.015 763|1% to 1.5% 5.96%
141297 0.002291 0.02 341|1.5% to 2% 2 66%
1408.75| -0.00315 Maore 307 | Greater than 2% 2.40%

1413.11 -0.0143%
1433.81 0.00041%

e Select cell L2 and type “=SUBTOTAL(”

K L M N [§) P
Average Return Imm
SUBTOTAL (function_nwm, refl, )J
3] -

Bin Fr &3] 2 - COUNT b Probability |Cumulative Perce
-0.02| |33 - COUNTA 2.23%
-0.015] | £ 4 -max E 169%
-0.01] | &3 5-mMIN 5.64%
-0.005| | [l - PRODUCT 12.35%

0| |[37-STDEV.S o= 2471% 2

0.005| |[dg-STDEV.P 27.13% ]
0.01) |[Edg-50m 14.24%
0.015| |10 - VAR.S 5.56%
0.02] |[E311-vaRP 2.66%

More £-3 101 - AVERAGE ~ ~ [ie 2.40% 1

e Double-click “1 — Average” from the drop-down menu that appears.
Alternatively type “1”.

Average Return I=5UETDTAL[1

| SUBTOTAL(function_num, refl, ...) |

o“” n

e Next, add a comma to the equation. Type “,”.

e Select cells H5 to the last returns cell in our filtered Returns column. Again,
use CTRL+SHIFT+DOWN. This will shift your view to the bottom of the
spreadsheet. Navigate back up to the top using the scrollbar on the right-
hand side.
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o7
H ] K L M N 0
Average Return I=SUETGTAL[1,H5:H1230?|
[ SUBTOTAL(function_num, ref1, [ref2], ... |

* |Returr = Intervals

85] 0.00167] -0.02 Bin Frequency |Range Probability |d
F.51¢ -0.01224 -0.015 -0.02 285 |Less than -2% 2.23%
1554 -0.02362/ -0.01 -0.015 345|-2% to -1.5% 2.69%
39! 0.0078554 -0.005 -0.01 722|-1.5% to -1% 5.64%
.26} 0.002291} 0 -0.005 1581(-1% to -0.5% 12.35%
42} -0.00938! 0.005 0 3163|-0.5% to 0% 24.71%
F.59) 0.010898! 0.01 0.005 3473|0% t0 0.5% 27.13%
_.JEE D.DDDEZBE 0.015 0.01 1823|0.5% to 1% 14.24%
844 -D.DDD?S: 0.02 0.015 763 |1% to 1.5% 5.956%
2971 0.002281¢ 0.02 341|1.5% to 2% 2.66%
.?5: -0.00315¢ Mare 307|Greater than 2% 2.40%
117 -0.01439

81! 0.000419

19} -0.01657}
F.3a} -0.00246)

n1l  nonact

e (lose the bracket to finish the equation and press Enter.

Average Return | =SUBTOTAL[1,H5:H] 2E-DT]|

G H | 1] K | L M N

Average Return 00002591
|

| Adj Clg = | Returr| = Intervals

% 1379.B5 0.00167 -0.02 Bin Frequency |Range Prof

9 1377.51 -0.0122 -0.015 -0.02 2B5[Less than -2%

G 1394 53 -0.02362 -0.01 -0.015 345(-2% to -1 5%

G 142239 0.007853 -0.005 -0.01 722(-1.5% to -1%

S 141726 0.002291 ) -0.005 1581(-1% to -0.5%

=] 14142 -0.00938 0.005 0 3163 [-0.5% to 0%

S 142759 0.010898 0.01 0.005 3473 (0% to 0.5%

9 141216 0.000829 0.015 0.01 1B8253(0.5% to 1%

S 141194 -0.00073 0.02 0.015 763 (1% to 1.5%

9 141297 0002291 0.02 341(1.5% to 2%

3 140875 -0.00315 More 307 | Greater than 2%

S 141311 -0.01439

% 143381 0.000419

9 1433.19 -0.01657

S 1457.34 -0.00246

9 146091 00046

This gives an average return of 0.0291% using the current unfiltered data. This is the same value as
calculated by the descriptive statistics for the overall mean. We can now filter the data so that the value in
cell L2 changes depending on the data that is filtered out.

The first average return we will calculate is the average positive return. We need to filter our all returns that
are negative or equal to 0% so that only positive returns are listed in the column. To do this:

e (Click the filter arrow of the returns column and navigate to ‘Number
Filters’ =2 ‘Greater Than’ in the menu. Click the ‘Greater Than’ option to set
up the filter.
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(= s |
C D E F G H [ J K L M
Averafe Return 0.000291
-
Eh EI Low . Close . Vol m Adj . Retu‘ ) Intervals
391.39| 4| Sort Smallest to Largest -0.02 Bin Frequency
401.23 il Sort Largest to Smallest -0.015 -0.02
42827 -0.01 -0.015 345
43338 Sart by Color " -0.005 -0.01 722
14199 ter ) . 0 -0.005 1581
434.27 ) N 0.005 0 3163
428.35 = 001 0.005 3473
418.76 Number Filters D » Equals... 0.01 1823
417.09 |Search P| Does Mot Equal... 0.015 763
421.12 0.02 341
420.04 (Select Al - Greater Than... More 307
433,74 -0.204665261 A *m—;rea RS O Equal To...
435 a5 -0.087231048
- Less Than...
457,34 Dy .
46402 . Less Than Or Equal To...
-0.081475563 S
1462.2 -0.07941968 EET
455.51 -0.068655812 Top 10...
Aatas ~0.068014057 Above Average
438.43 -0,067611562 il = d
14439 A nmcconanae Below Average
4432 52 /Iy Mot all items showing Costom Eilt
1455.9 [ ] [ ] ustom FHter...
250.03 oK Cancel
470.96
142830 0.007853 -0.005 [ 5.64%| 10.56%|
| | 1
L - - B
- : =
Custom AutoFilter e - B

Show rows where:
Returns

L

L

L

1 |is greater than Izl “ |z|
1. =

L

4 [=] | =]
L

L

L

L

1

[l Use?to represent any single character

Use * to represent any series of characters
i

i [ OK. ][ Cancel ]

l‘m

1437 B4 1 ANF-05

To filter out all non-positive returns, we need to set the filter to only keep values that are greater than 0.

e Enter “0” into the top right-hand box, opposite ‘is greater than’. Press OK.

142832 0.007853 -0.005 [ -o001] 722]-1.5% to -1%
P e

Custom AutoFilter - ! l

5.64%] 10.56%]
| 1

-y ER==)

-

Show rows where:
Returns

1:

1

1

14 |is greater than m| OD |Z|
1 =

1
1
1
1
1
1

i
Use ? to represent any single character
Use * to represent any series of characters
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Average Beturn 0006759

Retu@ Intervals

0.00167 -0.02 Bin Frequency |Range Probabil
0007853 -0.005 -0.01 722]|-1.5% to -1% 5.4
0.002291 1] -0.005 1581|-1% to -0.5% 12.3
0010898 0.01 (0.005 3473|0% to 0.5% 271
0000829 0.015 .01 1823|0.5% to 1% 14 2
0002291 0.02 34111.5% to 2% 2.4
00004119

0.0046
0.010144
0007965
1.40E-05
0007112
0.003416
0000526

O W3 ANY

Note that the entire returns column has changed to positive values. Excel has filtered out the rows with
negative or 0% daily returns and has applied it to the whole spreadsheet, this is why other data appears lost
(temporarily) such as the frequency distribution. Do not worry, the filter can be undone and reapplied at any
time. Also note that the drop-down menu symbol has changed to include a small filter symbol to show that
the filter is currently active.

" K3 - S
A B C D E F G H | J
[ —
| 2} Averag
H|
4 | Date * |0Open | |High |~ |lLow |~ |Close |~ |Volum « | AdjClg * | Returr-T Intervals
5| 09/11/2012 137755 139139 1373.03 1379.85 3.65E+09 137985 O0.00167 -0.02
g | 06/11/2012 1417.26 1453.38 141726 142839 3.51E+09 142B.39 0.007853 -0.0:05
g | 05/11/2012 141402 14199 140813 141726 292Es09 1417.26 0.002291 1]
11} 01/11/2012 14122 142835 14122 142759 393E+09 142759 0.0108298 0.01
12{ 31/10/2012 141099 141876 140595 141216 3.58E+00 141216 0.000829 0.015
14 25/10/2012 140974 142112 140514 141297 351E+00 141297 0.002291
19 22/10/2012 143321 143546 142206 143381 3.22E+00 143381 0.000419

You can see that the reference grid in excel has now changed temporarily while the filter is applied, as there
are missing rows as shown in the picture above.

We can see that the ‘Average Return’ value has changed and now represents the average positive return for
the data.

Average Return 0. 006759

1

As this cell value changes depending on our variable, it is worth recording this number in a separate fixed

cell.

e Select cell M1 and type “Av. Pos”
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e Select cell L2 and press CTRL+C to copy the cell.
e Right-click on cell N1 and click on Paste Value in the “Paste Options” section.

¥ I o T — T I o0 =0 F F—
Ay Pos i
Average Return | 0.006759
Bin Frequency |[Range o e entage
-0.01 722]-1.5% ty EGE {K}/ &3 | 10.56%
-0.005 1581)-1% to - Paste Special... | » 2291%
0.005 3473|0% to O T4.74%
0.01 1823|0.5% to Insert Paste Row BE.98%
002 341|1.5% to Delete Row 87.60%
Clear Cantents
Filter 3
Sart 3

Insert Comment

i L

Format Cells...
Pick From Drop-down List...
Define Mame..,

?é) Hyperlink...

With the average positive return now calculated, we can change the filter to consider only the negative
returns and thus find the average negative return.

e Change the filter from ‘Greater Than’ to ‘Less Than’.

B C D E F G H 1 J K L

Average Return 0.006759

Ll
n |« High |~ |Low * |Close |~ | Wolum « | AdjClg = Ret Intervals

F7.55 139139|4] sort Smallest to Largest -0.02 Bin
A7.26 1433.38 il Sort Largest to Smallest -0.005 -0.01
n4.02 14159 1] -0.005
1428.35 sart by Colar " 0.01 0.005
1418.76 W Clear Filter From "Returns” 0.015 0.01
1421.12 0.02
1435.46
14522/ ¥ | Mumber Filters 3 Equals...
1455.51 Search 0 Does Mot Equal...
1441.31
14439 -] (Select All » || ¥ | Greater Than...
1463.14 ""gg'ég;igﬁ; [l Greater Than Or Equal Ta...
11:?453 -[]-0.084899964 < Less Than... >
1457 14 --[1-0.082715552 Less Than Or Egual Ta...
1450.2 10,08 1475563 Between
: --[]-0.07941968 =
1465.15 -[[]-0.068656812 Top 10...
147451 -[]-0.068014087 R
1463.76 -[]-0.067611569 i Above Average
1439.15 ettt Below Average
1437.76 &Not all items showing

Custom Filter...

1437.92
1432.12 BE

e Set the ‘Less Than’ filter to 0 and press OK.
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[ 122755 0.010898 001 [ 0005] 73[0% to 0.5% [ 37195 TETER]
1 | | a- | | | 1 -
14 Custom AutoFilter l P i
1 Show rows where:
2 Returns
1 is less than @ |Z|
- @ and ©or
3 Use ? to represent any single character
1 Use * to represent any series of characters
1 ok | [ canel |
1
145555001631
G H | ] K L
Average Return -0.00693
Adj Cld * | Returr-F Intervals
137751 -0.0122 -0.015 -0.02
139453 -0.02362 -0.01 -0.015
14142 -0.00538 0.005 ]
141184 -0.00073 0.02 0.015
1408.75| -0.00315 Maore

1413.11 -0.0143%

All the values in the returns column have changed to negatives. The variable average return cell (L2) now
gives us the average negative return for the S&P 500 in our historical dataset. This value should be recorded
in the same way as the average positive return.

e Select cell M2 and type “Av. Neg”. Press Enter.
o Select cell L2 and press CTRL+C to copy the cell.
e Paste the cell as a value, as shown previously, into cell N2.

H ] K L M N o P
Av. Pos 0.00675916
Average Return -0.00693 Av. Neg -0.00692779
Returr-T Intervals
-0.0122 -0.015 -0.02 285|Less than -2% 2.23% 2.23%
-0.02362 -0.01 -0.015 345]-2% to -1.5% 2.69% 4.92%
-0.00938 0.005 0 3163|-0.5% to 0% 24.71% 47.61%
-0.00073 0.02 0.015 763]|1% to 1.5% 5.96% 04.94%
-0.00315 Mare 307|Greater than 2% 2.40% 100.00%
-0.01439
-0.01657
-0.00246

We now have the average Up/Down returns for our historical S&P 500 dataset. The approach used here
allows you to conduct your own analysis using average returns for any configurable filter to the dataset. To
get the spreadsheet back to normal, with no rows collapsed, change the filter by doing the following:

e Select the returns filter and check the box called select all. Press OK.
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™ | Lowe ~ | Close | = |Volum ™ | Adj Clg ™ FteturrEI
'3/ %] sort Smallest to Largest
'; il. Sort Largest to Smallest
o Sort by Color -
3 " Clear Filter From "Returns”
ra
v
2| ¥ Mumber Eilters -
‘i Search =
= (select All) -
L= -0, 204669261 (m
s -0.0372310493
3 -0.03493993964
-0.082715552
& -0.021475563
1 -0.07941958
[2 -0.068656812
Ll -0.0568014007
= -0.0675611562 AN
i Sl = e e o
k3 Mot all items showing
.
[ R ] [ Cancel ]
Bl
1 ———— ———— —— i ———————
= 1397 01 1300 A8 P SIF-=V0 1300 AR -0 (M5
——
~ | Adj Clg ~ |Returr * Intervals
09 1379.85 0.00167 -0.02 Bin ireﬁncv Range Probability |Cumulative Percemiage Columnl 4000 —
19 137751 -0.0122 -0.015 ~0.02] 285|Less than -2% 2.23% 223 3500 L
09 139453 -0.02362 -0.01 -0.015 345|-2% 10 -1.5% 2.65% 452% Wean 0.000291
09 1428.39 (0.007853 -0.005 -0.01 722|-1.5% to-1% 5.64% 10.56% Standard Error B.85E-05 3000 +
09 1417.26 0.002291 0 -0.005 1581)-1% to -0.5% 12.35% 2251% Wedian 0.00033
03 14142 -0.00838 0.005 0 3163|-0.5% t0 0% 24.T1% 4761% Mode 0 § 0T
09 142759 0.010898 0.01 0.005 3473)|0% to 0.5% 27.13% T474% Standard Deviation  0.010015 E 2000 -
09 141216 0.00082% 0.015 0.01 1823|0.5% to 1% 14.24% 88.98% Sample Variance 0.0001 g
09 141194 -0.00073 0.02 0.015 763|1% to 1.5% 5.96% 94.54% Kurtosis 2168661 1300 T
09 141257 0.002291 0.02 341)15% t0 2% 2.66% 97.60% Skewness -0.72814 1000 L
09 140875 -0.00315 Mare 307|Greater than 2% 240% 0% Range 0.312559
09 141311 -0.01439 Minimum -0.20467 500 1
19 1433131 000041 Maximum 010789

The rows should now be fully expanded and back to normal — shown by a full frequency table.

Before we continue, we are going to add some cells that tell us how many positive, negative and flat trading
days there are in our dataset. To do that, we need to add a count cell that will sum the number of days in the
returns column as it is filtered.

We start by adding more space on the spreadsheet.

e Add another three rows to the top of the spreadsheet as before. Right-click
on row 1 and click insert. Repeat three times.
[ A B C D E F | 6 | H [ 1 [ 71 ] K [t [ wm ] N 0 P [ a T
1 [
2
3
4 Av. Pos 0.00675916
5 Average Return 0.000291 Av. Neg -0.00692779
6
7 Date + |Open v High |~ |Low |¥ Close|~|Volum | AdjCld v Returr~ Intervals
8 |09/11/2012 137755 139139 1373.03 1379.85 365E+09 1379.85 0.00167 -0.02 Bin Frequency [Range Probability |Cumulative Percentage
9 |08/11/2012 1394.53 140123 1377.51 137751 3.7BE+09 137751 -0.0122 -0.015 -0.02 285|Less than -2% 2.23% 2.23%
10 07/11/2012 142837 141837 138814 130453 436E-08 130453 -0.02362 001 -0.015 345-2% 10 -15% 2.69% 4.92%
11 06/11/2012 141726 143338 141726 141839 3.31E-09 142839 (.007853 -0.005 001 722]-1.5% 1o -1% 5.64% 10.56%
12 05/11/2012 1414.02 14199 140813 1417.26 292E+09 1417.26 0.002291 0 -0.005 1581(-1% to -0.5% 12.35% 22.91%
13 02/11/2012 142759 143427 141291 14142 3.73E+09 14142 -0.00938 0.005 0 3163(-0.5% to 0% 2471% 47.61%
14 |01/11/2012 14122 143835 14122 1477.50 393E-08 1477.59 0.010898 .01 0.005 3473[0% to 0.5% 27.13% 74.74%
15 31/10/2012 141099 141876 140595 141216 3.58E-09 141216 (0.000829 0.015 .01 1823(0.5% to 1% 14.24% 88.98%
16 | 26/10/2012 141297 141709 140328 141194 3.28E+09 141194 -0.00073 0.02 0.015 76313 10 1.5% 5.96% 94.94%
17 | 25/10/2012 140974 142112 1405.14 141297 351E+09 141297 0.002291 0.02 341)1.5% to 2% 2.66% 97.60%
18 | 24/10/2012 14132 142004 1407.1 1408.75 3.39E+09 1408.75 -0.00315 More 307|Greater than 2% 2.40% 100.00%
19 23/10/2012 143374 143374 140756 141311 3.50E-08 141311 -0.01439

In order to count the number of occurrences within different standard deviations from the mean we must
first set up another variable cell that will count the number of values in the returns column when different
filters are applied. The method will be very similar to last time:

Select cell T5 and type “Count”. Press Enter.
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Select cell U5 and type “=SUBTOTAL(“

&) T u v W

3] 1 - AVERAGE -
3] 3 - COUNTA

Mean 0.00029057 [£-2] 4 - MAX =

Standard Error B.B5066E-{ [£-2] 5 - MIN

Median 0.00039021 £ 5 - PRODUCT

Made 3] 7 - STDEV.5 B

Standard Deviation 0.0100141 [£3] 5 - STDEV.P

3ample Variance 0.00010029 [£3]9 - 5UM

Double-click “2 — Count” and the type “,”.

Count

| =SUBTOTAL(2,

[ SUBTOTAL (function_num, refl, [ref2], ..) |

Select all the values in the returns column by highlighting cell H8 and

pressing CTRL+SHIFT+DOWN.

Scroll back up to the top of the spreadsheet with the scrollbar on the right-
hand side. Now finish the equation with a closed bracket and press Enter.

Count =5l ETEITJEL(E,HE:HIEEI 0
Count I IZEDE!
Columni
Mean 0.000290977
Standard Error B B5D66E-05
Median 0.000390206
Mode 1]
Standard Deviation 0.01001455
Sample Variance 0000100291
Kurtosis 21 6B6E0B5S
Skewness -0.728136609
Range 0.312559286
Minimum -0.204669261
Maximum 0.107890025
Sum 3.725376495
Count 12803

this number to the preliminary descriptive statistics.

The count shows there are 12,803 trading days in the whole dataset which can be confirmed by comparing

We will now enter count data for positive, negative and flat trading days next to our average returns data.

e Incell O3 type “Frequency”. Press Enter.

e Filter the returns column to show positive data (greater than 0) and copy
the count value from cell U5 and paste it as a value into O4.
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e Similarly, follow on from this by filtering the returns column to show
negative returns data only (Less than 0) and copy the count value from
cell U5 and paste it into cell O5 as a value.

J K L M M 8] P
Frequency
Av. Pos 0.00675916 6707
Average Return -0.00693 Av. Neg -0.00692779) EDDEI
2 (Chrl) ~
Intervals

-0.015 -0.02 285[Less than -2% 2.23% 2.23%
-0.01 -0.015 345(-2% to -1.5% 2.69% 4.92%
0.005 0 3163|-0.5% to 0% 24.71% 47 .61%
0.02 0.015 763[1% to 1.5% 5.96% 84 84%
Maore 307|Greater than 2% 2.40% 100.00%

We need to account for trading days that yielded 0 returns so that we can account for the whole dataset.

e Incell N6 type “0”. Press Enter.
e Next, filter the returns column again. This time create a filter that is
‘equal to’ 0. Copy the count number in cell U5 and paste it as a value into

cell O6.
K L M N 0 p Q R 5 T U v
Frequency
Av. Pos 0.00675916 6707
Average Return 0 Av. Neg -0.00692779 6006 Count 90

0| 90

L]

[ (Crl)

Now we know the number of positive, negative and flat trading days within the period we are analysing. Be
sure to clear the returns filter before continuing.

e Click on the returns filter and select “Clear Filter From Returns”.

7 |Wolum ~ | Adj Cld * | Returr~T Intervals

‘El Sort Smallest to Largest

%l. Sort Largest to Smallest
Sort by Caolor >

< & Clear Filter From "Returns®

Mumber Filters »
Search D2

v (select All o

-[]-0,204689261 |
-[]-0.087231048 B
-[]-0.084899964

-[]-0.082715552

-[]-0.081475563

-[]-0.07941968

-[]-0.068656812

-[]-0.068014097

-[]-0.067611569

[ ISR

/1Mot all items showing

ook |
39

Cancel




In order to understand these count values more easily, we will display them in percentage terms of the total
trading day count in our entire dataset.

e Incell P3 type “Frequency%”. Press Enter.

e Incell P4 type “04/U2”. Before pressing enter, press F4 on your keyboard
while the cursor is next to U2 within the equation you have just written.
This should add dollar signs around U2 which will fix this cell reference
when we copy this formula down or across. Press Enter.

N o | P | a i

Frequency Freguency®

0.00675916] 6707) =04/5U522 |
-0.00692779 6006
0 90

e Select cells P4 to P6 and press CTRL+D to copy the formula down.

M N o | P | a

Frequency Freguency®a

Av. Pos 0.00675916 6707 0.523861595
Av. Neg -0.00692779 6006
0 90

M N 0 P | a

Frequency Freguency®

Av. Pos 0.00675916 6707 0.523861595
Av. Neg -0.00692779 BO0G 0.469108803
0 o 0.007029602

e With cells P4 to P6 still selected, right-click within the selection and click
on “Format Cells” and change the ‘Category’ (cell format) to
“Percentage”. Press OK

00T

Frequency Frequency® 00 -0
Av. Pos 0.00675916 6707 0.5238615951
Average Return 0.000291 Av. Neg -0.00692779 6006 04691 33 Cut Count
1] 90| 100070 23 Copy
- — - [ Paste Options:
Bin Frequency |Range Probability [Cumulative Percer . Columnl
-0.02 285|Less than -2% 2.25% j
-0.015 345|-2% to -1.5% 2.6%% Paste Special.. Mean
-0.01 722[-1.5% 10 -1% 5.64% 1 standard Error
-0.005 1581|-1% to -0.5% 12.35% 4 Insert... Median
0 3163|-0.5% 10 0% 24.71% 4 Delete... Mode
0.005 3473[0% to 0.5% 27.153% 1 standard Deviation
Clear Contents R
0.01 1823|0.5% to 1% 14.24% K zample Variance
0.015 763|1% to 1.5% 5.96% d Filtar » Kurtosis
0.02 341]1.5% to 2% 2.66% g sort » Skewness
More 307 | Greater than 2% 2.40% 10 = Range
d Insert Comment Minimum
& Format Cells... Maximum
sUm
Pick From Drop-down List... Fount
Define Name...
@ Hyperlink...
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Format Cells ‘ @I&J
Number | Alignment I Font | Border | Fil I Protection
Category:
General N Sample
Mumber 52.39%
Currency
Accounting . . -
Date Dedmal places: |2 =
l|Percentage )

Tacto [
Scientific '
Text I
Spedial
Custom 4

Percentage formats multiply the cell value by 100 and displays the result with a percent symbaol.
(¢ oK ) Cancel

K L M M o] B a
Frequency Freguency®

Av. Pos 0.00675916 6707| 52.39%

Average Return  0.000291 Av. Neg -0.00692779 6006| 46.91%
0 30| 0.70%1

Bin Frequency |Range Probability |Cumulative Percentage

-0.02 285|Less than -2% 2.23% 2.23%

-0.015 345]-2% to -1.5% 2.69% 4.92%

-0.01 722|-1.5% to -1% 5.64% 10.56%

-0.005 1581]-1% to -0.5% 12.35% 22.91%

0 3163|-0.5% to 0% 24.71% 47.61%

0.005 3473|0% to 0.5% 27.13% 74.74%

0.01 1823]0.5% to 1% 14.24% B8.98%

0.015 763|1% to 1.5% 5.96% 04.94%

0.02 341|1.5% to 2% 2.66% 97.60%

IMore 307|Greater than 2% 2.40% 100.00%

Finally, we find the average daily positive return (out of all trading days in the dataset) should we only go
long the S&P500 on positive days, and not participate on other trading days. This reflects the average
positive return weighted by the frequency of positive trading days. We conduct the same method for the
average daily negative returns weighted by the frequency of negative trading days.

o Incell Q3 type “Av Return”. Press Enter.

e Incell Q4 type “N4*P4”. Press Enter.

e Incell Q5 type “N5*P5”. Press Enter.

o Select cells Q4 and Q5 and format them to display their values as
percentages.

K L M M (8 P Q R 3

Frequency Frequency® Av Return
Av. Pos 0.00675916 6707 52.39% 0.35%
Average Return 0.000291 Av. Neg -0.00692779 600G 46.91% -0.32%
1] 90 0.70%
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The final data analysis this tutorial will show is a standard deviation occurrences table. This will compare the
actual occurrences within 1,2 and 3 standard deviations from the mean against the number of occurrences
predicted by a normal distribution of the same data.

To analyse the number of trading days with returns within 1,2 and 3 standard deviations from the mean, a
simple table needs to be constructed that calculates the upper and lower bound of 1,2 and 3 standard
deviations from the mean. The upper bound returns of 1 standard deviation from the mean will be the mean
value plus one standard deviation. The lower bound of 1 standard deviation will be the mean value minus
one standard deviation. Continuing this, the upper bound return of 2 standard deviations from the mean
will be the mean value plus two standard deviations. You see how this is going...

e Type “Std Dev” into cell W2.

e Type “Upper” into cell W3.

e Type “Lower” into cell W4.

e Type “1”into cell X2.

e Type “2” into cell Y2.

e Type “3”into cell Z2.

e Highlight all these cell and press CTRL+B to put the text into BOLD.

Mo s | R |
=
=
=
1]
-

e Type “=U10+U14” into cell X3. Press Enter.

T U W W X Y Z AA
Std Dew 1 2 3
Upper =10=14
Lowwer
Columnd 4000
3500
Mean 000029
Standard Error B_B5E-O5 3000
Median 0. 00039
Mode 0 g 2500
NP s 7 B
Standard Deviation | 0.010015} o 2000
rrrrr 3
Sample Variance 0. 0001 2

Mean plus 1 standard deviation = upper bound of 1 standard deviation from the mean.

e Type “=U10-U14” into cell X4. Press Enter.
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T u W w X Y £

Std Dew 1 2 3
Upper 0.010306
Lower |=U 10-U 14-|

Columnl 4000
3500
Mean 000029
Standard Error 8.B5E-05 3000
Median 0.00039
Mode o g 2500
Standard Deviation Ijlﬂlﬂﬂ:lé;-’ o 3000
rrrrr 3

Sample Variance 0.0001 =] =1

Mean minus 1 standard deviation = lower bound of 1 standard deviation from the mean.

e Type “=U10+2*U14” into cell Y3. Press Enter.

T u v W X Y il
Std Dewv 1 2 3
Upper u.u1u3u5|=u 10=2*114
Lower -0.00972
Columnd 4000
3500
Mean 000029
Standard Error B.BS5E-O05 3000
Median 000039
Mode L 0 g 2500
Standard Deviation I5}_].1]11:|l|]:I_-'iE 2 2000
””” 3
Sample Variance 0.0001 2

Mean plus 2 standard deviations = upper bound of 2 standard deviations from the mean.
Carry on this method to fill out the rest of the table.

o Type “=U10-2*U14” into cell Y4. Press Enter.
o Type “=U10+3*U14” into cell Z3. Press Enter.
e Type “=U10+3*U14” into cell Z4. Press Enter.

z5 - (= I |
z T u v w x Y Z AR AB AC

1

2 Std Dev 1 2 3

3 Upper 0.010306 0.02052 0.030335

4 Lower -0.00972 -0.01974 -0.02975
EI L}

&

7

8 Columni 4000

9

10 Mean 0.000291 3500

11 Standard Error B.B5SE-05 3000

12 Median 0.00039

13 Mode 0 g 20

14 Standard Deviation 0.010015 E 2000

15 Sample Variance 0.0001 §




Now we are ready to create our standard deviations occurrences table. This will show the percentage of
trading days where the returns lie within 1,2 and 3 standard deviations from the mean and compare them to
those predicted by normal distribution.

e Type “Std Dev” into cell AB2. Press Enter.
e Type “Actual” into cell AC2. Press Enter.

o Type “Normal” into cell AD2. Press Enter.
e Type “Actual%” into cell AE2. Press Enter.
e Type “Normal%” into cell AF2. Press Enter.
e Type “1”into cell AB3. Press Enter.

o Type “2” into cell AB4. Press Enter.

e Type “3”into cell AB5. Press Enter.

W W X Y Z Al AB AC AD AE AF AG AH
Std Dew 1 2 3 S5td Dew  Actual MNormal  Actual®® Normal?:
Upper 0.0105306 002032 0030335 1
Lower -0.00972 -0.01974 -0.02975 2 |

3

The returns filter can be used again to find the number of occurrences between the upper and lower bounds
of the “standard deviation from the mean” measures. This will show the real (or actual) count. The normal
distribution percentages for 1,2 ad 3 standard deviations from the mean have been outlined earlier in this
tutorial. They can be used to find the predicted number of occurrences in the dataset that fall within 1,2 and
3 standard deviations if the distribution was normal, by multiplying their percentages by the overall count of
all the trading days in the dataset (12,803).

o Type “68.2%” into cell AF3.
o Type “95.4%” into cell AF4.
o Type “99.8%” into cell AF5.

v W X Y z Al AB AC AD AE AF AG AH
5td Dev 1 2 3 5td Dev  Actual Mormal  Actual® Normal%
Upper 0.010306 0.02032 0.030335 1 68.20%
Lower -0.00972 -0.01974 -0.02975 2 95.40%
3 99.80%

4000

3500
: o

Type “=AF3*U22” into cell AD3.
Type “=AF4*U22” into cell AD4.
Type “=AF5*U22” into cell AD5.
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The predicted occurrences (estimated by a normal distribution) are shown. Now we will calculate the actual

AB

S5td Dev  Actual

AC AD
Mormal
1 8731.6496
12214 06
3 12777.39

AE

Actual®  Mormal®:
68.20%
85 40%
99 80%

AF

AG

values and see how they compare.

Position the view of the spreadsheet so you can see both the returns column

AND the standard deviation lower and upper bounds. See below.

Select the returns filter and choose

H 1 ] K L M N 0 P Q T u
1
2 1 2
3 Frequency Frequencya Av Return Upper 0.010306 0.02032 0.030335
4 Av. Pos 0.00675916 6707 523%% 0.35% -0.00972 -001974 -0.02975
5 Average Return  0.000291 Av. Neg -0.00692779 6006 46.91% -0.32% Count 12803
6 0 50 0.70%
7f Returr ~ Intenials
0.00167 -0.02 Bin Frequency |Range Probability [Cumulative Percentage Columnl 4000
-0.0122 -0.015 -0.02] 285|Less than -2% 223% 223% 2500
-0.02362 -0.01 -0.015 345|-2% t0-15% 26%% 482% Mean 0.000290977
0.007853 -0.005 -0.01 722|-15% to -1% 5.64% 10.56% Standard Error B.B5066E-05 3000 -
12 | 0.002291 [ -0.005 1581)-1% t0 -0.5% 1235% 2291% Median 0.0003%0206
13| -0.00938 0.005 0] 3163|-0.5% to 0% 2471% 47.61% Mode 0 H 500
14| 0.010898 001 0.005 3473|0% to 0.5% 27.13% T474% Standard Deviation  0.01001455 E 2000 4
15 | 0.000829 0.015 0.01 1823|0.5% t0 1% 1424% 88.98% Sample Variance 0.000100291 g
16 | -0.00073 002 0.015 763|1% to 1.5% 5.96% 94.94% Kurtosis 21.68660855 1500
17 | 0.002291 0.02 341(15%t0 2% 2.66% 57.60% Skewness -0.728136609 1000
18 | -0.00315 More 307|Greater than 2% 240% 100.00% Range 0.312559286
19| -0.0143% Minimum -0.204665261 500 <
20 0.00041% Maximum 0.107850025 2
21 -001657 Sum 3725376495 lessthan- %o~ -LS%im- 18
22| -0.00246 Count 12803 2% 1.5% 1% o
23 0.0046
24 0010144
25 | 0.007965
26 | -0.00297
7 1A40E-05
-0.00619
X -0.0099
30 '\-0.00345
N : ‘ -

‘Number Filters’ >’Between’.

Date * | Open |+ |High |~ |Low |= |Close |~ |Volum ~ |AdjCly~ Retu@

&
=

8 | 09/11/2012
9 | 08/11/2012
10 | 07/11/2012
11 | 06/11/2012
12 | 05/11/2012
13 | 02/11/2012
14 | 01/11/2012
15 | 31/10/2012
16 | 26/10/2012
17 | 25/10/2012
18 | 24/10/2012
19 | 23/10/2012
20 | 22/10/2012
21 | 18/10/2012
22 | 18/10/2012
23 | 17/10/2012
24 | 16/10/2012
25 | 15/10/2012
26 | 12/10/2012
27 | 11/10/2012
28 | 10/10/2012
29 | 09/10/2012

30 | 08/10/2012
M4 b M

1377.55
138453
1428.27
1417.26
141402
1427.59

14122
1410.99
141297
1408.74

14132
1433.74
1433.21
1457.34
1460.94
145422
1440.31
1428.75
1432.84
1432.82
144148

14555
1460.93

1391.39
1401.23
142827
1433.38

14155
143427
142B.35

%l Sort Smallest to Largest
i,l, Sort Largest to Smallest

Sort by Color

1418 76 MNumber Filters

1417.05
1421.12
1420.04
143374
143548
1457.34
146402

1462.2
1455.51
144131
143843

14438
14432 52

14555
1460.93

Institute of Trading

Search

-] (Select All)
-[#1-0,204669261
-] -0.087231043
-] -0.084899954
[ 0,082715552
-] -0,081475583
- [¥] -0,07941968

-] -0.068656812
[ -0,068014097
-] -0.067611569

[ B

&Not all items showing

[ ok

l ’ Cancel

Intervals
-0.02
-0.015
-0.01
-0.005
0
0.005
nm
Equals...

Does Mot Equal...

Greater Than...
Greater Than Qr Equal To...
Less Than..,

Less Than Or Egual To...

Top 10...

Above Average

Eelow Average

Custom Filter..,

>

Bin
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e Manually type in the lower bound of 1 standard deviation from the mean
into the ‘Greater than or equal to’ box and the upper bound into the ‘Less
than or equal to box. Press OK. See below.

L M N o] P aQ R ] T u v W X Y z lf‘
Std Dev 1 2 3 %
Frequency Frequency® AvReturn 0.010306\ 0.02032 0.030335
Av. Pos 0.00675916 6707 52.39% 0.35% -0.00972 J-0.01974 -0.02975
0.000425 Av. Neg -0.00692779 6006 46.91% -0.32% Count 10061
[} 90 0.70%
Bin Frequency |[Range Probability |[Cumulative Percentage Columni / 3500
-0.01 722(-1.5% to -1% 5.64% 10.56% Standard Error B5066E-05 2000
-0.005 1581|-1% to -0.5% 12.35% 22.91% Median 0.000390206 1500
n
0 3163|-0.5% to 0% 24.71% 47.61% Mo [} ﬁ 2000
0.01 1823]|0.5% to 1% 14.24% BB.98% e Variance 0.000100291 g
0.015 763 1% to 1.5% 5.96% 94.94% Urtosis 21 68660855 Fl
0.0; . - - - 1000 1
Custom AutoFilter " @lﬂ
More - e 500
Show rows where: Q
Returns 1.5%to-1% -1%to-0.5% 0.5
is greater than or equal to E -0.00972 |z|
@ and O or
is less than or equal to E 0.010306
Use ? to represent any single character
Use * to represent any series of characters
L.

e View the count number (cell U5) and copy it with CTRL+C, then paste it as a
value into cell AC3 (the actual occurrences within 1 standard deviation from
the mean). Paste the value by right-clicking and choosing paste as value
under paste options. See below.

T u v w X ¥ z an 2B AC|catbn - 11 - AY a7 By o A al al =
= - » IIl 4 =0 .00
Std Dev 1 2 3 stdDev Acwal | B £ = O A -G % E

Upper 0.010306 0.02032 0.030335 1

Lower -0.00972 -0.01974 -0.02975 2
Count 3

1 8731646 68.20%

B
i<

Options:

Coamnt = f, 2 %) [=]F
Standard E B.B5066E-05 L
Ma;_ =rd Brrer 0200390008 3000 Paste Special.. | »
edian
n 2500 F
Mode 0 % 2000 Insert Paste Row [
Sample Variance 0.000100291 g 1500 Delete Row L
Kurtosis 21 68660855 g
Skewness -0.728136609 1000 Clear Contents F
Range 0312559286 500 :. Filter v or
Maximum 0.107890025 o . . . Sort v b
Count 12803 -15%to-1% -1%to-05% -05%to0%  05%tol% = 3
Daily Return Range | . [nsert Comment
% Format Cells... ==
Pick From Drop-down List...
Define Name...
& Hyperlink...

e Repeat the process above; remember to start with a view which shows the
returns column and the upper and lower bounds so that you can easily type
them in.

e When finished with this procedure, remove the filter from the returns column
by selecting the “Clear Filter From Returns” option in the Returns Filter drop-
down menu.
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Finally, to get the actual percent of occurrences that lie within these ranges we take the actual count for

each range and divide it by the total count for the whole dataset.

The simple conclusion from this table is that normal distribution predicts more occurrences than were
actually counted within 2 and 3 standard deviations. Turning that on its head; more actual occurrences are
unaccounted for by normal distribution outside 3 standard deviations. Since one standard deviation is
roughly equal to 1% in this dataset, it means that returns of more than 3% or less than -3% occur more
frequently than normal distribution predicts. This empirical analysis just backs up the basic descriptive

o Type “=AC3/U22” in AE3.
o Type “=AC4/U22” in AEA4.
o Type “=AC5/U22” in AES.

e Format cells AE3 to AE5 by clicking and dragging over them, right-click

‘Format Cells’” 2’Percentage’.
5td Dev  Actual Mormal  Actual®: MNormal:
1 10061 8731646 7BS5EB%  6B.20%
2 12208 1221406 9535%  9540%
3 12636 1277739 OBT0% 99.80%

statistics we described earlier.
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A B C D E F G H 1 K L M
2
3
4 Al
5 Average Return 0.00029 A
E poo—y
7 |Date ¥ |Open |* |High |*|Low |+ |Close |~ Volum = |AdjClc~ Retu Intervals
B |09/11/2012 137755 138138 JE,L Sort Smallest to Largest -0.02 Bin Frequency R
9 |08/11/2012 139453 1401.23 Z] Sort Largest to Smallest -0.015 -0.02 285|L.
10 | 07/11/2012 142827 142827 - -0.01 -0.015 345/
11| 06/11/2012 1417.26 1433.38 Sort by Calor g -0.005 -0.01 722]-
12 |05/11/2012 141402 1419, : ; : 0 -0.005 1581
13 | 02/11/2012 142759 1434.2;@amltermm s — 0.005 0 3163
14 |01/11/2012 14122 142835 0.01 0.005 3473 |0
15|31/10/2012 141099 141876|| v | Mumber Filters 4 0.015 0.01 18230
16 | 26/10/2012 121297 1417.09 F— ye 0.02 0.015 763]1
17 | 25/10/2012 140874 142112 0.02 3411
18 |24/10/2012 14132 142004 -] (Select All) - More 307|G
19 |23/10/2012 143374 143374 ~[1-0.204669261 L4
20 22/10/2012 143321 143546 ~[1-0.087231043
21 19/10/2012 1457.34 1457.34 g 3'322?—????2
27 | 18/10/2012 146094 146402 0 .08 47508
23 17/10/2012 145421 14622 []-0.07341958
24 | 16/10/2012 144031 145551 - []-0.068656812
25 | 15/10/2012 142875 144131 [ -0.068014097
26 12/10/2012 143284 143843 ..[]-0.067611569 i
27 |11/10/2012 143282 14439 T nmsennina
28 | 10/10/2012 144148 144252 /1Mot all items showing
29 | 09/10/2012 14559 145590
30 | 08/10/2012 145093 146093
[21los/10/2012 14514 147096
AB AC AD AE AF AG
Std Dev  Actual Mormal Actual®  Mormal3:
1 10061 B731.646 B6E2.20%
2 12208 1221406 895.40%
3 12636 12777.39 99 B0%



4.0 Summary

In this document we have discussed how to construct a distribution of returns for the S&P 500 in Excel. The
distribution allows us to interpret probabilities of a range of returns occurring. Descriptive statistics were discussed
with some key interpretations for your future analysis. Expected returns and average positive and negative returns
were calculated as well as comparisons drawn between a standard normal distribution and that of the S&P 500. Key
conclusions were drawn about playing the S&P 500 daily and risks such as extreme price movements were
highlighted. In fact, for this last point, commission was not even taken into account which makes it even more likely
that there is no money to gain by day trading in this manner. The material covered in this tutorial will allow you to
draw some key conclusions and interpret basic statistical data, while translating them into underlying probabilities of
gaining certain returns. Methods put across were intended to provide some flexibility should you want to explore
further analysis, with the data analysis and filter tools in Excel being particularly useful. It is worth experimenting
with Excel to draw more personalised conclusions about your data and this tutorial should have provided a basis for
you to accomplish that.
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