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Abstract

This paper aims to introduce a simulation modeling in the context of a simplified capital budgeting
problem. It walks the reader from creating and running a simulation in a spreadsheet environment to
interpreting simulation results to gain insight and understanding about the problem. The uncertainty
lies primarily in the level of sales in the first year of the project and in the growth rate of sales
thereafter, manufacturing cost as a percentage of sales, and the salvage value of fixed assets. The
simulation is carried out within a spreadsheet environment using @Risk.
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1 Introduction

This teaching note aims to introduce risk modeling in
corporate finance by showing, in the context of a
simplified capital budgeting case, how to create and
run a simulation in a spreadsheet environment, and
how to interpret simulation results to gain insight and
understanding about the problem. Instead of having
to reinvent simulation in an Excel environment, we
employ spreadsheet-based simulation software. This
way, students can focus on structuring problems that
make managerial sense and on interpreting results for
the purpose of supporting and improving the quality
of executive decisions.

This note provides step-by-step instruction for
simulating the net present value and the internal rate
of return of a five-year project. The step-by-step and
teach by example approach is adopted from Winston,
Albright, and Broadie (2001). The uncertainty lies
primarily in the level of sales in the first year of the
project and in the growth rate of sales thereafter,
manufacturing cost as a percentage of sales, and the
salvage value of fixed assets. The simulation is
carried out within a spreadsheet environment using
@Risk. In the example, initial sales level follows a
triangular distribution; the annual sales growth rates
are independent and identically distributed with a
normal distribution; manufacturing costs as a
percentage of sales are independent and identically
distributed with a triangular distribution; finally, the
salvage value of plant, property and equipment is
uniformly distributed. The problem is similar to a
standard capital budgeting problem like one would
find in an intermediate finance text like Benninga
(2006) or Titman and Martin’s (2011) valuation text.
See Clemens and Reilly (2001) for general guidelines

”

and case examples on how to structure hard decision
problems. The specific distributional assumptions are
given in the next Section. It is followed by a detailing
of the steps for converting an excel model into a
simulation model. The note concludes with a
discussion of the simulation outputs.

2 A capital budgeting simulation exercise
2.1 The Milk 4 All Ice Cream Project

The Milk 4 All Company is considering branching
into the ice-cream business. It will need a machine
costing $1,000,000. The machine will be depreciated
over ten years to zero salvage value. However, the
ice-cream project is expected to last for only five
years. The sale price of the machine at the end of five
years will be uniformly distributed with a minimum
value of $300,000 and a maximum value of
$500,000.

Sales in year 1 follow the triangular distribution
with a minimum value of $2,000,000, a most likely
value of $3,000,000 and a maximum value of
$7,000,000. Thereafter, sales are forecasted to grow
exponentially at a rate that is normally distributed
with a mean 5 percent and a standard deviation of 2
percent a year.

In each year, manufacturing costs as a
percentage of sales have a triangular distribution with
a minimum value of 75 percent, a maximum value of
95 percent, and a most likely value of 85 percent.
Fixed cash cost (rent) is expected to be $100,000 in
the first year. Thereafter the fixed cash cost is
expected to grow at the expected inflation rate at 4
percent a year.
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The project will require an initial investment of
$100,000 in net working capital. From year 1
onwards, the project requires net working capital
level to equal to 10 percent of next year's projected
sales.

Profits are subject to a 30 percent tax rate. The
Milk 4 All Company is profitable enough so that any
losses at the project level translate to a tax deduction
at the corporate level. In other words, negative tax at
the project level is a realistic scenario. The cost of
capital is 14 percent. The risk free rate is equal to 6%.

Perform a simulation in answering the following
questions. Apply the following simulation settings:
1,000 iterations, Latin Hypercube, Expected Value,
Collect all, and 54321 as the fixed seed number. You
are to turn in:

a) A hard copy summarizing your final answers
and recommendations.

b) A hard copy supporting evidence (Excel
spreadsheets, Quick Report and Detailed Statistics
Report)

¢) An electronic copy (CD or floppy) of the
spreadsheet work

2.2 Questions

a) Assume that sales in year 1 follow the triangular
distribution with a minimum value of $2,000,000, a
most likely value of $3,000,000 and a maximum
value of $7,000,000. Calculate the probability that
year 1 sales will be greater than $5,000,000 and the
probability that year 1 sales will be between
$2,500,000 and $5,000,000.

b) Given that manufacturing costs as a
percentage of sales have a triangular distribution with
a minimum value of 75 percent, a maximum value of
95 percent, and a most likely value of 85 percent,
calculate the probability that manufacturing cost as a
percentage of sales is greater than 80% and the
probability that manufacturing cost as a percentage of
sales is less than 80%.

c) Calculate the average NPV of the project

over the 1000 iterations. Construct the 95%
confidence interval for the NPV.
+1.96*c /N

npv

Hint: Use #fev

where N=number of iterations in the simulation.

d) Calculate the probability that the NPV is
negative and the probability that NPV is greater than
$1,500,000.

e) Use the tornado diagram to rank the uncertain
variables in terms of their influence on the NPV.

f) What are your recommendations about the
project? Explain.

3 Converting an excel model into a
simulation model

3.1 Getting Started

”

First Excel needs to be opened. If @Risk is installed
properly, Excel will open with @Risk toolbars
appended to the regular Excel toolbars. In this case,
you can ignore the rest of the paragraph. If you did
not see the @Risk toolbars appended to the regular
Excel toolbars, you need to check if @Risk is
installed properly. To do this, click on Tools > Add-
Ins from the menu bar. Look for Risk in the dialog
box. If you see it, put a check mark in the small box
to the left of Risk, then click OK to save and exit. At
this point, Excel should load @Risk, and you should
see the @Risk toolbars. If Risk is not listed as an
available add-in, you will need to look for the
underlying files. Click on Browser and tell Excel
where you installed it. If you are not sure where the
file is located, from the Windows toolbar, select Start
> Find > Files or Folders. Search for “Risk.xla” and
use that location for the browser dialog box in the
Excel add-in dialog box. If you cannot find Risk.xla,
then @Risk was not installed properly. Before calling
for help, make sure that you ran the executable file.

Next, open the file “Risk Modeling in Corporate
Finance.xls.” The excel model, with the excel
formulas linking the various components of free cash
flows to the project NPV and IRR, is given in the
Appendix.,Before using @Risk, you should work
through the model. How do you calculate Free Cash
Flows? How do you calculate the present value of
cash flows and the NPV? The spreadsheet allows you
to enter the distribution of sales over the life of the
project.

3.2 Input Cells

Before beginning the simulation, you need to know
about two kinds of cells that @Risk uses. Input cells
are random variables. In this model, the level of sales
in the first year of the project and in the growth rate
of sales thereafter, manufacturing cost as a
percentage of sales, and the salvage value of fixed
assets are random variables. Input cells themselves
use placeholders that are numeric values, as opposed
to formulas, and @Risk replaces these placeholders
as it draws new values from a distribution.

a. Year 1 Sales. Right-click on C7. Select
@Risk > Model > Define Distributions. Click the
Dist button and select Triang. Set the minimum value
to 2000000, most likely value to 3000000 and the
maximum value to 7,000,000. If the shift window has
a non-zero entry, change it to zero. Then click apply.
See Screen 1.

b. Sales Growth Rates. Right-click on D3.
Select @Risk > Model > Define Distributions. Set
the mean value to 0.05 and the standard deviation to
0.02. If the shift window has a non-zero entry,
change it to zero. Then click apply. See Screen 2.
Copy the formula in D3 to E3:J3.
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Screen 1. Define Input: Sales in Year 1

FR Define Distribution for C7 =8|

Rigk Triang[2000000, 2000000, 70000001

JJAEM@ Triang(2000000, 2000000, =Ftisk'l.'rrrii::gc;20000[

Function | =Fisk Triang[20000
7000000} Minimum | 2000000
Source  |Functioh - } Masimurm | 7000000
IMean 4000000
Diist... Triang - Mode 3000000
P Median | 3837722
min 2000000 B & Std.Diew_| 1080123
= ariange | 1IEEEEEEETELZ
mlikely [3000000 [ & pr—pere
g Kurtosis | 2.4000
ma[70D0D0 5 g Lene e
i inil LeftP__|5.00%
tr. miir -Infinity El e ErT
b max | +Hnfinity % Fight P | 35005
Diff. 3| 3-5000E.08
shift o & Diti. p_| annn:

“Values in Milions

(OB oo EEEED

2.500 5.000

El Mew Fit... Apply Cancel

Screen 2. Define Input: Sales Growth Rates

ER Define Distribution for D3 Li_E-JI

BizkMNormal[0.05, 0.02

JJHEMH MNaormal(0.05, 0.02) =Hiskmg::::[0.05.l

Function

Iinimurm_| -Infinity

Source  |Function - Py —"
Iean 0.050000

Diist... - Mode | 0.050000
Median | 0050000

m 0.05 E Sid. Dew_|0.020000

' Warisnee | 0.00040000

o 0.0z & Skewness | 01.0000

Kurtogis | 3.0000

et |00
Left P 5003

Right ¥ 0029

Right P | 35.00%

Diff. % 0.0653

Diff. P 90,00

tnomin |Arfirite &
tr. max |+ nfinity @
st |0 &

0,017 0.0828

@ e Fit... Apply Cancel

c. Manufacturing Cost as a % of Sales. d. Salvage Value of Fixed Assets. Right-click
Right-click on C4. Select @Risk > Model > Define  on J42. Select @Risk > Model > Define Distributions.
Distributions. Click the Dist button and select Triang.  Click the Dist button and select Uniform. Set the
Set the minimum value to 0.75, most likely value to  minimum value to 300000 and the maximum value to
0.80 and the maximum value to 0.95. If the shift 500000. If the shift window has a non-zero entry,
window has a non-zero entry, change it to zero. Then  change it to zero. Then click apply. See screen 4.
click apply. See Screen 3. Copy the formula in C4 to
D4:)4.
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Screen 3. Define Input: Manufacturing Cost as a % of Sales

7K Define Distribution for C4 ()
Riizk Triatg[0.75, 0.8, 0.95
ALT . Triang
J‘ J% U ] E Triang(0.75, 0.8, 0.95) Function_| = Risk Triang(0.75, 0
. 105 F Ly Lyj Minimum | 0.75000
Source  |Function - o Magimum | 0.95000
| Mean |0.83333
Dist.. | |Triang ~|| Made | 080000
7 Median | 0.827532
min 0.75 Std. Dew | 0.042432
% ] Variance | 0.001E0GE
m. lkely |08 % B Skewness | 04224
Kurtosis | 2.4000
it ELIRASE S Rttt
fnax 095 gl Left 1 07Tz
g i = LetP | 5.00%
rfitit
tmn ' = = Right 5| 0.3113
o max |+ rifirity EI N Fiight P | 95,00
Diff. 01389
shift 0 Bl o Diff.F__| o000
= 8 8 & 8 | [~
(=] (=] (=] (=] -—
(O o0+ BEESNCD
0.7724 09113
@ Mew Fit... Apply Cancel
T T T

Screen 4. Define Input: Salvage Value of Fixed Assets

L | " L) L E " I3 " g L "
T Define Distribution for J42 H&J
Bigk U niforr[ 300000, 500000
ALT| ) Uniform
JJHEM@ Uniform (300000, 500000) Function_| =FiskUniform{3000
: Minimum_| 200000
Source | Funchion - Wlasiram | 500000
Mean 400000
Dist... |_| mifarm Mode Tif&
— = (f Median | 400000
o
min 300000 Bl = Sid. Dew_| 57735
> Variance | 333223333609
mae  [500000 [ Shewness | 0.0000
. . m Kurtosis 18000
tr. miry Infiity El s T A
i Left P 50052
tr. max  |+Hnfinity % e 0000
shift 0 % Fight P | 95.00%
CiifF. 1.8000E+05
Dk P |a0oms
Walues in Thousands
o I = o= [
210.0 480.0
@ Mew Fit... Apply | Cancel |

3.3 Output Cells

Output Cells are the forecasts of the model, or the
things we are interested in understanding. @Risk runs
a simulation by repeatedly selecting random variables
for each of the input cells and recalculating the
spreadsheet for each draw of the random variables.
@Risk then stores the values of the output cells so
that it can report the distribution. To define the net

VIRTUS

present value of future cash flows as an output cell,
click on B29. On the Excel menu bar, select @Risk >
Model > Add Output. You will be prompted to
provide a name for the output cell. Then click OK to
save and exit. To define the IRR as an output cell,
click on B30. On the Excel menu bar, select @Risk >
Model > Add Output. You will be prompted to
provide a name for the output cell. Then click OK to
save and exit.
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4 Interpreting simulation results

This model is already set up to run, but you need to
tell @Risk how many trials (sets of random variables)
it will draw. To do this, from the Excel menu bar
select @Risk > Simulation > Settings and enter 1,000
or some other number as the “# lterations.” See
Screen 5. Click the Iterations tab if you do not see

these selections. Then click on the Sampling Tab and
check True EV in the Standard Recalc Menu. Next,
check Fixed in the Random Generator Seed Menu and
enter a seed number, say, 54321. Click OK to save
and exit.

Screen 5. Simulation Settings

Simulation Settings x| A Simulation Settings

Itefaliansl Smping] Macree] Iv'lonibul

# lterations 1000 - # Simulations |'I
General
W Update Display

[T Pause On Emor In Outputs
[~ Use Multiple CPUs
[T Minimize @AISK and Excel when Simulation Starks

[~ Save az Default

You are now ready to run the simulation. Click
on @Risk > Simulation > Start. You will probably
see a number of @Risk-Results windows open up and
they will be continually updated until you get to the
number of trials you specified. If the results windows
do not appear, open them from the @Risk > Results >
Show Results Window. If @Risk is running then the
@Risk Results window will be updated at the

Iterations Sa'nphgl Mecuosl Monito«l

Sampling Type Standard Recalc

& Latin Hypercube " Expected Value

= " Monte Catlo
Monte Cairlo ¢ ety

Random Generator Seed Collect Distrbution S amples

" Choose Randoemly @ Al

@ Fued [56321 O Inputs Marked With Collect
Multiple Sedations Use

I Different Seed Values € None

frequency specified in the Monitor tab of the
Simulation Settings dialog box. When the simulation
is done, you will see a table like Screen 6. The @Risk
Results Window provides access to Output and Input
Statistics, Histograms, Tornado Charts, as well as the
Input and Output data points generated by the
simulation.

Screen 6. @Risk Results Window

Summary Statistics
Name | Cell I Minimum I Mean I Masimum I xl l pl | %2 l p2 l %241 I p2-pl | Emors
Output1 |Net Present Value / Year 0 B29 -1055076 269173 2734310 -7048334 5% 1525138 |95% 2230032 %0% O
Output2 |IRR / Year 0 B30 1.907264E-0 0.1381853 0.3028288 5.758087E-0 5% 02329748 95% 01753333 3%0% O
Input1 |Sales Growth / Year 2 D3  -1.764365E-( 4.939743E-0 01199617 0.0170647 5% 8.279535E-0 95%  6573065E-09%0% O
Input2 |Sales Growth 7 Year 3 E3 -2.454936E-(4.998727E-0 0.1131015 1.697191E-0 5% 8.287495€-0 95%  B.590305E-08%0% 0
Input3 | Sales Growth 7 Year 4 F3 0020482 5.000076E-0 0.1257676 1.706661E-0 5% 8.288176E-0 95%  6581514E-0%0% O
Input4 |Sales Growth 7 Year § G3  -1.336822E-05.000124E-0 0.1180376  1.703496E-0 5% 827357560 95% 00656408 3S0% O
Input5 | Sales Growth / Year & H3 -3664659E-( 4.997976E-0 0.1181735 1.699444E-0 5% 8.282107€-0 95%  6.582663E-0380% 0
Input 6 | Sales Growth / Year 7 13 -1.942081E-(5.001611E-0 01320211 1.697198E-0 5% 8.289567E-0 95%  B.59236SE-080% O
Input 7| Sales Growth / Year 8 J3  -1.246155E-(5.000402E-0 01175897  1.691996E-0 5% 8.278433E-0 95%  6.586437E-080% 0
Input8 |Manufactwing costas Z of sa  C4  0.7519594 08333321 0945752 07722492 5% 09110701 95% 01388208 S80% O
Input3 |Manufactuing costas % of sa D4 |0.7525191 0.8333325 09454128 07722508 5% 09111553 95% 01383045 S80% O
Input 10 |Manufactwing costas Z of sa E4 07518986 08333336 0945536 0.7722748 5% 09110742 S85% 01387984 380% O
Input 11 |Manufactwing costas Z of sa  F4  0.7521763 0.8333305 09457134 07721398 5% 09109251 95% 01387853 380% O
Input 12_|Manufactwring cost as % of sa G4 0752526 08333374 09485773 0.7722884 5% 09110186 95% 01387302 380% O
Input 13 |Manufacturing costas %2 of sa  H4  0.7521462 08333282 0.9466287 0.7723316 5% 09103505 S85% 01386589 S80% O
Input 14_|Manufacturing costas % of sa 14 07521056 08333347 09484144 07722234 5% 0911203 95% 013897%6 S80% O
Input 15 |Manufacturing cost as %Z of sa  J4 07520271 0.8333318 09457543 0.7723224 5% 09108925 95% 01385701 S80% O

At the @Risk Results Window, click on Insert > Detailed Statistics. You will see

”
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Screen 7. Detailed Statistics

Met Present Value /VeallRF /e 0

Sales Growth / Yea 2

Sales Growth £ Yea 3 |Sales Growth 7 'Year 4

Output Output RiskMomalf0.05, 0.02) | RekMomall0.05, 0.02) | RiskNomal(0.05, 0.02)
B29 B30 D3 E3 F3

1055076 1.907 264E-02 -1.7E4365E-02 -2 AS4336E 02 -0.020482
7330 03028203 01199617 0113105 01257676
ENT73 01331853 4.993743E02 4.998727E 02 S.000076E 02
7074898 5500 738E-02 2 002853E 02 0.02007 26 2.004565E 02
5.005418E+11 3026912603 4.M0E21E-04 4.005043E 04 4.0 8282E 04
0507263 02757924 73299268 4 . 243292E 02 5.802519€03
2576362 2347613 302124 3017386 3074309

o 1] 1] 0 0

3327093 01452986 497N ED2 4.925256E 02 441521 3802
-TO4593.4 5. 758087E 02 007 7047 1.E9MSIE 02 1. 706651 E 02
5952143 BE2EI6E02 2434220E 02 2.4 29306 02 243367 2E 02
ATIZEAE 7.823808E02 2926357E02 2.918336E 02 2926722802
-390463.3 B.622012E02 3.311505E 02 3.313845E 02 3.309309E 02
-ANR43R A q WH?F-P? 3 RARRSERF N2 A R4ARII TR -0 3 RARASSF M2

In this table, the mean of output cell B29 is uPV
= $269,173. This provides an estimate of the project
NPV. The standard deviation of output cell B29 is
onpy = $707,489. This provides an estimate of the
standard deviation of the project NPV. Given pnpy
and onpy, the 95% confidence interval for the present
value is unpy - 1.96*onpy/ VN, where N equals the

number of iterations in the simulation. The mean of
output cell B30 is wrg = 0.1381. This provides an
estimate of the average project IRR.

Suppose you want to determine the probability
that the NPV will be less than $1,000 or be greater
than $2,000. To answer this question, right-click the
B42-Net Present Value/Year output item on the left
panel of the @Risk Results Window.

Screen 8. @Risk Results Window

Then, choose Histogram>Area Graph. You will see screen 9.
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PVEELAMASE WMEOEBR ik A E
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B23: Nel Present Vabue / Year il Histogram |
830 IAR / Yea 0 Cumulative T [ | 0 [ v 2 [ e ]| en [ |oe

= Inputs & Ove Active Gr Aa Fitted Distributin T30 T334 5% 1525133 95 Zzaodaz Aok D
03-Sales Giowh /'Yew2 - 1 . %9 302BP6E GTSBOBEASY  QZR9T4E 95%  QA7SIHM A% 0
€3 Saes Growth /e 3 W Tomado Graph D3 |17BAMSEL4309M43E0 01199617 Q70647 5%  B2P9SIE095%  BSTISSE090% 0
F3 SahesGrowth/Vemd g : 3 245439BE{4S907VE0Q11TI0NS 1ESMSIEDSY  A2EMSSED ST  GSUMSEOWE 0
G Sales Giowth /Vear 5 F3 | 002M82 SODDOTEEN 01257676 1TOSGEIEQS%  BZBNTEE0 SR GEGISEDN0R 0
H3 Sales Giowth /Year 6 &5 Filter.. 53 1IESELSO00124E-0 01180376 1 7OMEDSE  B27ISEE095%  O0ESEd0R 90% O
13-SaesGrowth /Yo7 g o H3 | 3BGESSE-(4SOTITEEN 0 1NHI735 16SMMEDSE  AZROTED 5%  GSEZESNEON0X 0
A3 Sales Growth / Vear & ar 13 1MANELSOMENED 0120211 167MIMED S AIEOSETEO ISR GRUMNEOAE 0
Ch- Marndactuing cort % of =2 Quick Report. U3 A2G1SESO0MIZED 01175897 169IGSGED5E  BABNEDFE  SMNEQAE 0
Dd-Marnfactung cost 83 %l by 6,00 Graph - Cell B29 [Tab1] | C4 07519534 OO3021 045752 OJ722492 5% 091071 (95% 01MEA9 WX 0
E&: Manutachuing cod as % of———morr—wrarracomyowrar o D4 07525191 0833335 0SN1ZE 077208 5% 09111563 95%  QIMOMS 0% O
Fo-Mendschuingeont 85 Kol | [ wpuem |Marndachiingcostas %ofsa E4 07518586 043306 Q45536 07722748 5% 09110742 (85%  QI3e7ssd a0z 0
Gd-Marwfachuing cost ae X of | “oun |Marstachuig costas S ofza F4 Q7521769 0833336 OMSMIM 0772136 5% 09103251 5% 01M7ESE a0x 0
Hi-Marafsctuing cott 3 %ol | Wrourn |Marndacluing costas Kofsa G4 0752526 O8T374 QS465779 D7722894 5% Q910186 5% QAW a0% 0
14-Marufschuing cost 83 5 of ¢ | Mrount |Marufachuing cost as Gaf sa H4 07521462 0SI3I282 O4B6287 0772016 5% 09109905 95% 0138650 0% 0
J-Manulachung costas B of | i |Mardachuing cost s %ofza 14 07521056 0833347 0840044 0772224 5% 091203 95%  DAMOTE 80% 0
CF-Sees/Vewl | MopuP |Marnfactuing costas Zofsa J4 07520271 Q33718 OSS7543 07720224 5% 09108325 95%  0IBSI01 90% 0
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Screen 9. Histogram of Project NPV

Output Graph - Cell B29:2 =N |Ec
Distribution ] Tomadol Range Summar_l,l] Stats ] Data] Sens.] Scen. ]
. . . Mame Met Present -
Distribution for Net Present Value / Year 0/B29 Cell ]
g = Mlinimum | -1055076
Mean 2E9172
" Pasimum | 2734310
P} SidDev | 7074898
- Warlanoe | 5.005413E+11
‘w Skewnesz | 0507263
g Eurtosiz 257E362
o Mode S332709.3
=
Left % 0
Left P 4132900 wm
0 075 3 Fight 1500000
I Fight P 94 0950
Walues in Millions it o000
Diiff. P 52 TR0
Bl 04007 A "

Now go to the right panel and set “Left X” to 0,
and “Right X to 1500000. You will notice that “Left
P” becomes 41.33%. This corresponds to the
probability that X (here, the NPV) is negative. “Right
P” becomes 94.09%. This corresponds to the
probability that X is less than 1500000. This means
that the probability that X is greater than $1,500,000
i55.91% =100% - 94.01%.

4.1 Tornado Chart

The tornado chart shows the ranking of different input
variables in terms of their influence on an output
variable. For example, right click B29 — Net Present
Value output item on the left panel of the @Risk
Results Window. Then click on Tornado Chart. See

Screen 10. In the example, sales in year 1 have
considerably more bearing on the distribution of the
NPV any other uncertain variable. This suggests that,
more than anything else, project success hinges on
initial sales. In terms of influence on the NPV, initial
sales is followed by manufacturing cost as a
percentage of sales, sales growth rates, and finally by
the salvage value of fixed assets. Also, consistent with
the time value of money, manufacturing cost as a
percentage of sales in earlier years has more influence
on the distribution of NPV than manufacturing cost as
a percentage of sales in later years. The same thing is
true with the influence on the NPV of sales growth
rate in earlier years compared with later years.

Screen 10. Tornado Chart: Project NPV

ER] @RISK - Results

T e

File Edit View Insert Simulation Results Graph Window Help

|l

J4- b anufacturing cost as % of

Diztribution
C7-Sales A vear 1

Tormado ] R ange Surnmany ]

=t P D Histogram 4

B30- IRR / Year 0 Cumulative wpum | mesn | mtssimom | a | = ] w2

= Inputs 76 | 269173 2734310 704893.4 5% 1525139
D3- Sales Growth /¥ esar 2 B4E-D 01381859 | 0.3028288 | 5 758087E-0 5% 0.2329748
E3- Sales Growth # vear 3 ¥ ESE-C4.999743E-0/ 01199617 001706547 5% 5.279535E-0 1
F3- Sales Growth / ear 4 hOGE-C 4.998727E-0 01131015 | 1.697191E-0 5% B.287495E-0
G3- Sales Growth /¥ esr 5 z hEZ | 5.000076E-0 01257676 | 1.70BGE1E-0 5% 5.288176E-0 !
H3- Sales Growth /¥ ear 6 HE Filter... 22E-[ 5.000124E-0 01180376 | 1. 709496E-0 5% B.273575E-0 !
13- 5 sles Grawth « Yast 7 o Fit SOE-[ 4.997970E-0 01151735 | 1.699444E-0 5% 8.282107E-0/¢
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Simulation results may be reported directly in
Excel using @Risk > Results > Report Setting, at
which point you should see Screen 11. Choose the
options you want for the report and click on the
Generate Reports Now button. @Risk will generate

an Excel report that you can print out. You can save
the results using @Risk > File > Save from the menu
bar. The next time you open the Excel file, you will
have the option to reload the saved simulation results.

Screen 11. Report Settings

E: @RISK Reports

E=cel Reports

.

Cluick Summarny

Simulation Summary
Output Data
Input Data

Sensitivities

111 1Al

Scenarios

Ak the End of Each @RISE Simulation
[w Show Interactive ERISK Hesults wWindows

[ Generate Excel Reports S elected Eelow

<]

<

Cluick Output Report

D etailed Statiztics
Sumnmary Graphs
Output Graphs
lhput Graphs

111 1Al

Tormado Graphs

[ Template Shest |

Flace E=cel Heports in
7 Mew wiarkboolk:
f& itchive Workbooki

[ Sawe az Default

5 Concluding remarks

Traditionally, risk is recognized by performing
sensitivity analysis, that is, by examining the impact
on performance variables like NPV or IRR of
deviations in the values of uncertain variables like
sales, sales level, sales growth rates, or unit variable
cost. Simulation modeling allows a more focused
analysis by incorporating explicit distributions
restricting the frequency and magnitude of these
deviations. It is also more general in that it allows the
evaluation of simultaneous changes in uncertain
variables on the distribution of the performance
variables. More useful simulation analysis also is
made possible by the availability of spreadsheet-
based simulation software which allows the analyst to
employ distributions which better reflect the

VIRTUS

Graph Format
f+ betafile
" Mative Excel

Generate Reports Mo |

o |

Cancel |

dynamics of an uncertain variable, instead of force-
fitting more familiar distributions to avoid the
analytical complexity of more realistic distributions.
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APPENDIX
Milk4All Project
Year0 Year1 Year 2 Year 3 Year4 Year 5 Year 6 Year7 Year 8

Sales Growth 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Manufacturing cost as % of sales 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
|Rent Increase 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
[sales 4000000 =C7*EXP(D3) =D7*EXP(E3) =E7*EXP(F3) =F7*EXP(G3) =G7*EXP(H3) =H7*EXP(I3) =I7*EXP(J3)
Manufacturing Costs [z0.8*c7 [=0.8*D7 [=0.8*E7 [=0.8*F7 [=0.8*G7 =0.8*H7 [=0.8417 [=0.8%17
Rent 100000 =C10*(1+C5) =D10*(1+D5) =E10*(1+E5) =F10*(1+F5) =G10*(1+G5) =H10*(1+H5) =110*(1+15)
Total Operating Expenses =C9+C10 =D9+D10 =E9+E10 =F9+F10 =G9+G10 =H9+H10 =19+110 =J9+J10
EBITDA =C7-C11 =D7-D11 =E7-E11 =F7-F11 =G7-G11 =H7-H11 =17-111 =J7-J11
Depreciation =C38 =D38 =E38 =F38 =G38 =H38 =138 =J38
EBIT =C13-C15 =D13-D15 =E13-E15 =F13-F15 =G13-G15 =H13-H15 =113-115 =J13-J15
Tax Rate 0.35 =C17 =D17 =E17 =F17 =G17 =H17 =117

Tax =C16*C17 =D16*D17 =E16*E17 =F16*F17 =G16*G17 =H16*¥H17 =116*117 =J16*J17
Net Operating Profit After Taxes =C16-C18 =D16-D18 =E16-E18 =F16-F18 =G16-G18 =H16-H18 =116-118 =J16-J18
Depreciation =C15 =D15 =E15 =F15 =G15 =H15 =115 =J15
Invest. in Net Working Capital =B34 =C34 =D34 =E34 =F34 =G34 =H34 =134 =J34
Investment In Plant and Equipment =B37 =-]46
Free Cash Flow =B19+B21-B22-B23 =C19+C21-C22-C23 =D19+D21-D22-D23 =E19+E21-E22-E23 =F19+F21-F22-F23 =G19+G21-G22-G23 =H19+H21-H22-H23 =119+|21-122-123 =J19+J21-322-J23
Cumulative FCF =B25 =B26+C25 =C26+D25 =D26+E25 =E26+F25 =F26+G25 =G26+H25 =H26+125 =126+)25
Cost of Capital 0.12

Net Present Value =NPV(B28,C25:)25)+B25

IRR =IRR(B25:J25)

Projected NWC Level 400000 =0.1*D7 =0.1*E7 =0.1*F7 =0.1*G7 =0.1*H7 =0.1%17 =0.1%J7 =0.1*K7
Investmentin NWC =B33 =C33-B33 =D33-C33 =E33-D33 =F33-E33 =G33-F33 =H33-G33 =133-H33 =J33-133
Plant & Equipment 2500000 =B37 =C37 =D37 =E37 =F37 =G37 =H37 =137
Depreciation =C37/10 =D37/10 =E37/10 =F37/10 =G37/10 =H37/10 =I37/10 =J37/10
Accumulated Depreciation =B39+C38 =C39+D38 =D39+E38 =E39+F38 =F39+G38 =G39+H38 =H39+138 =139+J38
Ending Book Value of PPE =C37-C39 =D37-D39 =E37-E39 =F37-F39 =G37-G39 =H37-H39 =137-139 =J37-139
Salvage Value of Plant & Equipment 400000
Ending Book Value =J40
Capital Gains =42-143
Capital Gains Tax (40%) =0.4*J44
Net Proceeeds from Sale of PPE =J43-)45
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