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Forecasting using Excel

Saturday, December 05, 2015 6:38 PM

Intro to Forecasting

Forecasting can be defined as, "is about predicting the future as accurately as possible, given all of the information
available, including historical data and knowledge of any future events that might impact the forecast" source. It should
be clear from the definition that forecasting can involve an almost limitless set of skills: for example, a bookie is
forecasting when he decides to bet against a team based on based on a hunch he has about a key player's injury.
Organizations often forecast based on expert consensus, but statistical techniques can improve accuracy. Excel's data
analysis toolpak provides two forecasting techniques - moving averages and simple exponential smoothing. We'll take a
look at how these work using some oil price data.

Graphic Oil Price data

Let's look at crude oil price data available from Quandl, showing the daily price of crude oil since 2003. Highlight the
columns, select the "Insert" tab on the ribbon, and create a line graph:

Home Insert Page Layout Formulas Data Review View Developer Add-Ins

o— T ] ™y [ = . = =t

FE EHE P2 o il Syl Q o2 Q@ A E
PivotTable Table Picture Clip Shapes SmartArt Screenshot | Column| Line Pie Ear Area  Scatter Other Line Column n/Loss Slice Hyperlink Text  Heac

~ Art ~ = ~ = ~ ~ ~ *  Charts~ Box & Fou
Tables Illustrations 2-D Line £l Sparklines Filter Links
| Al - f | Date p
A | B C D E F |/\‘“’|\ |\/\/ |\/\/ | J K L M N

1 |Date * Value - -

2 |2015-02-19 56.29 g
72015—02—18 56.83 E Display trend over time [dates,
T 2015-02-17 56.69 years) or ordered categories,
5 |12015-02-16 56.43 3-D Li| Useful when there are many data

6 |2015-02-13 55 97 points and the order is important.
7 12015-02-12 52.86 ?L'f“"
8 |2015-02-11 52.21 i

9 |2015-02-10 53.14]
10 |2015-02-09 53568 il 2nchart Types..
11 |2015-02-06 53.36|
12 |12015-02-05 50.81
13 12015-02-04 52.22|
14 12015-02-03 51.77|
15 |2015-02-02 4319
16 12015-01-30 4483

Graph of daily oil prices:

OPEC Crude Qil Price
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Moving Average

Forecasting with a moving average means we predict that what is coming next will be the average of the past several
measurements.

To create moving average forecasts, first sort the data from oldest to newest, so that the data starts in 2003 and moves
to the present as we move down the spreadsheet:

A B e
1 |Date Value -

4] sort ommﬁ: Mewest
il Sort Mewest to Oldest

Sort by Color

Date Filters

Search (All) J
select the data tab on the ribbon, then select data analysis. This will bring up a list of analysis tools. Select Moving
Average.
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Moving Average ? 8
Input
= QK
Input Range: $B52:5853131 o< |
Cancel
[ Labels in First Row
Hell
—_ :
Output oplions
Qutput Range: $C$3:5063132
New Worksheet Ply:
MNew Workbook
[ chart Qutput [ standard Errors

Choosing an interval of three means that we predict the oil price for the next day will be the average of the three
previous days. The output range is shifted down by one row because we want to use the rows one, two and three to
predict the value for row 4. We get the following output:

C5 - Jf | =AVERAGE(B2:B4}

A B C D E

Date -1 Value |~
2003-01-02 30.05
2003-01-03 3083 ENA
2003-01-06 30,71 #NA
2003-01-07 29727 3053
2003-01-08 28867 3042
2003-01-09 29 5172976333
2003-01-10 29.82" 2936333
2003-01-13 29.52" 29.39667
2003-01-14 30.217 29.71667
2003-01-15 30667 2995

12 2003-01-16 30.8?2 30.23
Cell C5, for example, predicts the price of oil on January 7th 2003 will be $30.53, the average of the prices on the 2nd,
3rd, and 6th.

Evaluating Forecast Accuracy with Mean Average Percent Error (MAPE)

The next question is obvious - how good is this forecast? Forecasting errors are often measured using MAPE - mean
absolute percentage error. To calculate the MAPE, first calculate the absolute percentage error for each row. Use the
formulas shown below, dragging down column D:

SUM - K v fx| =abs(C5-B5)/B5

A B C D E

Date -1|Value |~

2003-01-02 30.05

2003-01-03 3083 #NA

4 20030106 30.71 WA

5 120030107, 29737 3053 =abs(C5-55)B4|

6 2003-01-08 2886 3042

[ B —

Some of our p_r_edictions are v;ery acc_lirate, but there are some that are off by more than 18 percent! | found
a mean absolute percentage error of 1.64%, though yours will be different since the OPE(Q data is updated daily.
A B c | D |

|
o Swen = o e ha

[FVRN N ey

1 |Date ~1|Value |~ |Moving Average Interval =3 Absolute Percent Error
2 2003-01-02 30.05

3 2003-01-03 30.83 #NIA

4 2003-01-06 30.M #NIA

5 |2003-01-07 29727 30.53f 0.027254374
6 |2003-01-08 28.86" 30.42 0.054054 054
7 |2003-01-09 29517 2976333333 0.008584661
8 |2003-01-10 29827 2936333333 0.015314107|
9 12003-01-13 29827 2939666667 0.014136289
10 |2003-01-14 30217 29.71666EET| 0.016330134]
11 ]2003-01-15 3066" 29.95 0.023157208

| adjusted the formula to use the average of the six prior values. The MAPE was Actually worse - 2.2% rather than 1.6%.
Next | tried just using an interval of 1 - in other words, predicting that tomorrow's price will be the same as today. The
MAPE for this was 1.1%. So, it turns out the the naive assumption that tomorrgw will be like today is actually better in
this case than a moving average:

H151 A J« | =ABS(G191-B191)/B191

A B C D F G

H

Maoving Average  Absolute Percent  Moving Average Absolute Percentage Moving Average Absolute Percent

1 Date *|Value | ™ |Interval = 3 ~* |Error Interval = 3|~ | Interval £ & Errar Interval = 6 Interval = 1 Errar Interval = 1
3124/ 2015-02-10 53147 52583333337 1.0%" 516557 2.8% 53587 0.8%
3125 2015-02-11 5221”7 53.36" 2.2%" 52487 0.5%" 53147 1.8%
3126/ 2015-02-12 52867  52.976GGEGT” 0.2%" 52 553333337 0.6%" 52217 1.2%
3127 2015-02-13 55977 52 73666667 5.8%" 52.66" 59%" 52.86" 5.6%
3128 2015-02-16 56437 53.68" 4.9%" 53.52" 52%" 55.97" 0.8%
3129 2015-02-17 56.697  55.08666667" 28%" 5403166667 4T7%" 56.43"7 0.5%
3130/ 2015-02-18 56.837  56.36333333" 0.8%" 54.55" 4.0%" 56.69" 0.2%
3131 2015-02-19 56.29" 56.66" 0.6%" 55.165" 2.0%" 56.83" 1.0%
3132 MAPE: " 1.6% r 2.3% i 1.1%
3133
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373U 2UT5-U2-T8 bb g3 bb dbiidids U.g% b4 hh 4 U Hb.bd
3131 2015-02-19 56.29" 56.65" 0.6%" 551657 2.0%" 56.83"
3132 MAPE: I 1.6% " 2.3% "
3133

From <http://data-analysis-excel.com/intro-to-forecasting/>
According to the formula of MAPE:

L AGIMULL :

’f:l?’ z |

.

=T atnnd—ttAldle " A
Thus the MAPE=(SUM(D5:D3335)/(3335-5+1))

Load the Analysis ToolPak

Important This feature isn’t available in Office on a Windows RT PC. Want to see what version of Office you're using?

The Analysis ToolPak is a Microsoft Excel add-in program that is available when you install Microsoft Office or Excel. To
use it in Excel, however, you need to load it first.

Click the File tab, and then click Options.
Click Add-Ins, and then in the Manage box, select Excel Add-ins.
Click Go.
In the Add-Ins available box, select the Analysis ToolPak check box, and then click OK.
If Analysis ToolPak is not listed in the Add-Ins available box, click Browse to locate it.
If you get prompted that the Analysis ToolPak is not currently installed on your computer, click Yes to install it.
After you load the Analysis ToolPak, the Data Analysis command is available in the Analysis group on the Data tab.
Note To include Visual Basic for Application (VBA) functions for the Analysis ToolPak, you load the Analysis ToolPak -
VBA add-in the same way that you load the Analysis ToolPak. In the Add-ins available box, select the Analysis ToolPak -

VBA check box, and then click OK.
https://support.office.com/en-us/article/Load-the-Analysis-ToolPak-305c260e-224f-4739-9777-2d86f1a5bd89

Insert a module in your workbook and paste the following code:

Code:
Function MAPE(Original As Range, Revised As Range)
Dim Divisor As Long
Dim x As Long
Dim Change As Double
Dim TotalChange As Double
Divisor = Original.Rows.Count
Change =0
TotalChange =0
For x =1 To Divisor
Change = Abs(((Revised.Cells(x, 1) / Original.Cells(x, 1)) - 1) * 100)
TotalChange = TotalChange + Change
Next x
MAPE = TotalChange / Divisor
End Function

Assuming your X data is in cells A1:A3 and your Y data is in cells B1:B3, enter the following formula in any other cell:
=MAPE(A1:A3,B1:B3)
*100 makes the result is in percentage

From <http://www.mrexcel.com/forum/excel-questions/20193-function-calculate-mape.html>

How to insert a module:
To copy that code, and add it to one of your workbooks, follow these steps:

Copy the sample code that you want to use.

Open the workbook in which you want to add the code.

Hold the Alt key, and press the F11 key, to open the Visual Basic Editor.
Choose Insert. | Module.

Where the cursor is flashing, choose Edit. | Paste.
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