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Introduction

The purpose of this paper is to give a short introduction on how to use Palisade Corporations @Risk with
Invest for Excel. The simulation example explained here is very basic and does not utilize all of the many
possibilities of @Risk. The method should however apply to most of the simulations of @Risk.

Step 1: Build a model

Here is an example of a simple investment calculation:

INVESTMENTS (-} / REALIZATIONS (+)

5] 1000 Eur BRER 172005 12/2005 12/2006 122007 1212008 122009 Residual
fonths per interval Depr -% 12 12 12 12 12 (1252003)

1 15,00% -100 000 25 000
[ | Deprecistion (straight line) -15 000 -15 000 -15 000 -15 000 -15 000

Book value 100 000 &5 000 70000 55 000 40000 25000 i
Book valus 100 000 &5 000 70000 55 000 40000 25000 i

=1 I K
PROFIT CALCULATION - _ _

1000 Eur [ 1/2005 12/2005 12/2006 1212007 1212008 1220098  Residual
Moriths: per interval 12 12 12 12 12[  (126009)
(=) sales |+ = 40000 40800 41 E16 42 448 43 287 1]
+ | Sales units 1 000 1 000 1000 1 000 1 000

* Income per unit 40,00 40,80 41 B2 42 45 43,30
Income 40 000 40 300 H 616 42 448 43 297 ]
Wariable costs -2 000 2030 -2 060 -2 09 2123 ]
E] Fawy materials and consumakles -2 000 -2 030 -2 060 -2 091 -2 123 a
+ | Sales units 1 000 1 000 1 000 1 000 1 000
* Cost of sales per unit -2,00 -203 -2 06 -209 -212

Gross margin 38 000 38 770 39 556 40 367 M 175 o
Fixed costs -10 000 10100 -10 201 -10 303 -10 406 ]
[=]Fixed costs -10 000 10100 -10 201 -10 303 -10 406
EBITDA; Operating income before depreciation 28 000 28 670 29 355 30054 30 769 0
Deprecistion ] 15 000 -15 000 -15 000 -15 000 -15 000 ]
EBIT; Operating income 0 13 000 13 670 14355 15 054 15 769 0
Income tax ] 3380 3554 3732 3914 -4100 ]
Het income for the period ] 9620 10 116 10 622 11140 11 669 ]
Het Present Yalue {(HPV) 15611
Step 2: Identify uncertain variables
In the example we assume that the investment payment is fixed, so the uncertain variables are:

- Sales units

- Income per unit

- Cost of sales per unit

- Fixed costs
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Step 3: Prepare distributions for uncertain variables

Before preparing distributions for @Risk simulation, it may be wise to store the file with a new name, so
that the original model stays intact. Open @Risk if it is not open at this stage.

Prepare distributions for uncertain variables by activating each cell and pressing the @Risk “Define dis-
tributions...” button or select “Model — Define distribution...” from the @Risk menu:

Ed Invest for Excel - Invlile@RiskModel? xls 10| x|
J File Edit %ew Insert Format Tools Data window Inwvest @RISE Help -|5’|5||

2P0 HLnE A@ A FEE
[ ﬁ'nIDEFineDistributliDns|E‘$|K"Jvt“xv LD S %l|a® }:JQ?

. > L
Arial -~ O - feferl W & - i - - J

Vlu .

J
|
| H255 | =|1n§u — |

EIE I E -

PROFIT CALCULATION

1000 Eur

Morths per interval

E] Sales I + ;I
+

Sales units

I
I
I

)

1:2005 122005

x

Income per unit

Income

Wariahle costs

= | Raw matetialz and consumables

+ Sales units
*

Cost of sales per unit
Gross margin

Fixed costs

= |Fixed costs

COaTnA . M [0 e S

nnrne i % Calculations Result @Risk | 4 |
Ready | | [ |

As an example we define sales units for period 12/2005 to be normal distributed with a mean of 1000 a
standard deviation of 100:

¥ pefine Distribution for H265 x|

|=Hiskl‘-l ormal[1000; 100]

Mormal |
ﬁ@ﬂﬂ@lﬂ Mormal(1000; 100} Funation =_F:_i§|5r-11;:_:-.j§[_1@qu_;_
Source IFunu:tiu:un "’I Y
Diist... ”Nu:urmal "I I

yd Mlimimum | -Infinity
| Plagimunm | +Infinity
| Plean (100000
[ode 000,00

e Median | 1000,00
= L
u [1000 & S s Std_Dew_| 100,00
= ‘“Wariance [ 10000,00
I-I Dl:‘ % Lty Skewnes:s | 0,0000
i) o I
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The distribution shows as a RiskNormal function in the cell formula and the cell value changes on each
calculation of the model:

Ed Invest for Excel - Invfile@RiskModel2.xls =10 x|
J File Edit Wiew Insert Format Tools Data Window Inwvest @RISK Help _|5’|£||

220 HLEEAE(A|EFE
NeEagRY RS v-o- (@ = a2l |d 2|a2
arial s HB oz ou|= =oAL A

H255 'I =| =RiskMarmal{1000;

J
J
J

IIIIIIJ_

—||

EIE I E -

PROFT CALCULATION
1000 Eur

12005 12,2005
Manths per interval

EJ Sales I + ﬂ 35629 39

+ Sales units 966 i

* Income per unit 40,00 4
Income 38 629 -
|4 [« [» [[% Basic values ' Calculations 4 Resul £ @Risk |4
Ready || | I | [T 2

Prepare distributions for each uncertain cell in the same manner. @Risk functions can also be added/

edited directly in the cell formula. Refer to (@Risk documentation for possibilities in defining distribu-
tions. Note that distributions should be defined to input values in unlocked cells.

Step 4: Define output elements

Next output variables should be defined. In this example we use only NPV as output variable. Since the
NPV formula on the Result sheet of the investment calculation is locked, we insert a new worksheet
(called “@Risk’) and create a reference to the NPV cell on the Result sheet:

Ed Invest for Excel - Invfile@RiskModel2.xls - | |:||£|
J File Edit View Insert Format Tools Data Window Inwvest @RISK Help _|51|5||
| R HLEE AR A|EF
IDEEHSERY LBRS | (o-o- @62 @0 2|02
| il -0 -|B 7 U|SE=E=8B|F|EE5-dA AT
SUM > v =[]
A | B | € | Db | E | F | G | H
1
g NP I= .I
4
]
Iﬂi | b | W% Basic Yalues / Calculations / Result 3 @Risk an: | 4|
Enter | | I I |
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EA Invest for Excel - Invlile@RiskModelZ xls O] x|
J@ File Edit “iew Insert Format Tools Data window Invest @RISK Help -|ﬁ’|£||
m o0 BHL =
IDed2|ERY | iR | o-a- @ &20% @0 7 a2
| aria -0 -|BrU|lE=E=E|F %|EE-dA A
SLIM | =| X o =| =ResulthPv
To the comparison table: E] E] E] E] E] E] T
5 PROFITABILITY ANALYSIS
Investment ohject
o :
— Fequired rate of return 9,00 %
[ Calculation term a0 wears —
— Calculation paint 172005 {Inthe heg
i
p— Fresentvalue of business cash flows MHotes
? + PV of operative cash flow 1337749
_ + Py ofresidual value 16 248
Fresentwalue of business cash flows 150028
Investment proposal Hominal By
- Proposed investments in assets -100 000 -100 000
+ Investment subventions I} I}
Investment proposal =100 000 =100 000
- Presentwalue of reinvestments {maintenance etc)
Het Present Value (NPY)
Lo MPY a5 a manthly annuity
|4 [4[» [m[% Basic values § Calculations % Result / @Risk ¢/ Analy | « |

Paint || |

button

Ed Invest For Excel - Invfile@RiskModel2 xls -0l x|
J Fil= Edit s Insert Format Tools Data Window Inwest @RISK Help _|5||5||
R W
(D2 H 2| & ladowpu| BB <0 | @ = A& *‘l Aima @ 2|2
| rial v1nv|ﬂfg|§§§|§
2 | =| =ResultNPy
A | e | c | Do | E |

1

; MNP I 91612 F"_I

4

5
4|4 [p [ Basic values / Calculations # Result s @Risk / analy | 4|

Ready || |
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Ed Invest For Excel - Invfile@RiskModel2.xls

_ (ol
J File Edit Wiew Insert Format Tools Data Window Invest @RISK Help _|5’|5||
HEXTTE L IEEINEGE
DHagRY|(sBRS v-o- @z 48 5U|sD 7
[ ari -0 - | B oz v ERE =ps
j =| =ResylthlPy  Enter a name For this output:
A|E:|c|[|mpu|

1

2 MPy  [780228] I Dot Show this Dislag Again 0K Cancel |

3

4

5
I | 4w W[ Basic values / Calculations  Result % @Risk ; anaky | 4]

Enter | | |

A RiskOuput() function is added to the cell:

Ed Invest for Excel - Invfile@RiskModel2. xls

_{ol x|
J File Edit “jew Insert Format Tools Data window Inwvest @RISE Help _|5||5||
R HLEE AR A FEF
DzELeRY | sBRS | v-a- @z & 45H|BSD 7 a2
J.ﬁ.rial v1uv|BIg|§§§|§% i=

2 | =| =RiskOutput() + ResultNPy

A | B | € [ 0 | E | F |

1
2 MNP I 23291 E_l
3
4
5
4|4 [p [ Basic values / Calculations # Result s @Risk / analy | 4|
Ready || | I
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Step 5: Define simulation settings and run simulation

In this example we run the simulation 500 iterations to get an adequate distribution of NPVs for assessing

the risk involved. This is defined in the Simulation Settings window that can be opened by pressing the
@Risk “Simulation Settings” button:

Ed Invest for Excel - Inviile@RiskModel2. xls

=10l x|

ak Tools Data Window Inwvest @RISK Help _|5’|£||
AlFEE
JDﬁ'H|§|ﬁW|% ESimuIatiDn-Séttingsiﬁ' %E P %l §l|ﬂ-ﬂ@ ?Jﬁ:!l?

|E File Edit Wiew Insert Fx

D2 BLsEAE

Set number of iterations and any other settings:

Simulation Settings x|

Iterati-:unSl Samplingl Mau:r-:usl Mu:unitu:url

f# lterations | - # Simulations |'|

auta
100

eneral 1000

S000
[~ Update D 10000

[ Pause On Emar In Outputs

Start the simulation by pressing the “Start Simulation” button:

Ed Invest for Excel - Invfile@RiskModel2. xls

-0l x|
=151

J File Edit “iew Insert Format Tools Data wWindow Inwvest @RISE Help
R BLEE AE A FFE
DE2Ea|8RY | % BB wsmwn &= A 25 BHE 2

Jﬁ >
A progress bar will show how the simulation proceeds:
# Sims: 1
# lters: Lo
Sim #: 1
Iter #: 450
91% B
Cancel |

Note that the simulation can take several minutes.
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Step 6: Interpret the result of the simulation

An @Risk simulation holds a lot of useful information about the risk involved in the model. Here is the
histogram and key factors page of this simulation:

-loix|
J_| File Edit Miew Insert Simulation Resulks Graph ‘Window Help ‘
|22 A a2 |IEEEEE | Hecoan - il de da| - 400 8%
© | A M output Graph - Cell C2 =10l x|
El Inputs Digtributior | annadol Range Summar_l,ll Statz | Datal Sens.l Scen, I
- Calculations!H2E5- C0005( Mame NP -
- Caloulations! [ 265- CA00050 Distribution for NPW/IC2 Cell r
- Caleulationsl) 265- 300050 3 Minimum  |-1862714
- Calculations! K.265- CO000SC Ilean 13018,16
- Calculations! L2B5- C30005C w0 T ) Marimum [ 185454
- Calzulations! H266- CI0005( {' BT Std Dlew 5133655
- Calculations! | 266- C900050; 2 51 Variance | 2635442E.09
- Caleulationsl) 266- 300050 E ol P Skewnesz  |[-00714123
- Calculations! 26E- CI0005L | uation Purposes Kumosiz | 2253942
- Calculations! L266- C30005C 730 Mode 34146,26
- Calculations!H282- C20605( = 27 Left # -T4E04 51
- Calculations! | 282- C206050 14 Left P 55
- Caleulationsl) 282- C206050 Right A3E09,53 e
- Calculations!k.282- C20605( -2b0 o180 00 500 O el il RightP | 95
- Caloulations!L282- C20605C Values in Thousands Diiff. % 1682144
- CaleulaionsH295- L2173/ | (] M ||[mie oo
N EalculatinnsllEElF- C21 ?‘3;‘ = 74,6045 93,5094 5th Perc.  |-T4604.51 -
Tab1§ Tabz / Tabz  Tab4 / Tab5 / Tabe # Tab7 / Tabs /
Feady | Gim#t | 1of1 | ltett | E00oFS00 | Funtime | O0:0203 |Secdter | 246 4

We can see that the mean NPV is 13018, the minimum NPV —166271, the maximum NPV 185454 and
the standard deviation is 51336. All in all, the project seems quite risky. By changing the left X parameter
(x1) to zero, we can see that there is a 37,7 % chance that the NPV will be negative:

Mame

‘warksheet

Cell [ean

[laximum

21

pl

Output1 | NP

(@R izk,

C2 13MB1E 185454

0

37.70948%

The simulation provides a lot more information about the risk involved in the model. Please refer to the
@Risk documentation about the possibilities.
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