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What is @RISK?

» @RISK is a modeling tool that allows you to incorporate
(and quantify) uncertainty in your decision making

= Similar software is Crystal Ball
* Implements Monte Carlo simulation via an Excel Add-in

= Leverages power of Excel to facilitate model
construction, analysis and presentation of results

Why use @RISK ?

= Statistical and uncertainty models can range from very
simple to very complex

= Models can quickly become too complex for manual
calculations

= Best explained with an illustration




Rolling the Dice— A smple @RI SK model

= Two six-sided dice, numbering 1 to 6

= Questions .
o o o L
= What are the possible combinations of ,‘: .
numbers that can occur on any roll? Van

= What is the frequency of occurrence of
each number?

= Both questions can be answered with
simple manual calculations —don’t need
@RISK for this

Outcomes of rolling two dice

= Range of values is 2 through 12

= Histogram of results
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Let’s I ncrease the Complexity Nos.

Six dice, each with numbers 1 through 6
Questions are the same - o

= What are the possible combinations of
numbers that can occur on any roll?

= What is the frequency of occurrence of D
each number? Yy o
= No longer a simple, manual calculation / °. -
= We’ll show how these models are set up in
@RISK later s,
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Outcomes of ralling six dice

= Range of values is 6 through 36

= Histogram of results
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Extend Model Complexity

= Models are often very complex

= Can involve many variables, not all of which are
independent and/or linear in their behavior

= Examples
= Estimating fluids in place (gas PVT v Pres)
= Decline curve analysis (decline curve parameters)

= Reservoir modeling (porosity, permeability, thickness
variations, vertical vs horizontal, lateral lengths, etc)

= Economic analysis (costs, prices, drilling schedules,
expectations for success, dry holes, etc)

Getting Back to Why Use @RISK ?

= When you want to take a probabilistic approach rather
than a deterministic (or limited scenario) approach

= When you want to understand how uncertainty in your
inputs affects the outcome of your analysis

= When you want to make decisions in the context of a
range of possible outcomes (is this better?)

= @RISK facilitates our ability to do all these things




Overview of Basic Featuresin @RI SK

= Primary functions (what you’ll do most often)

= |nputs — getting data in using mathematical representations of
distribution functions

= Qutputs — capturing, accessing, reviewing and graphing results

= Settings — setting up the model iterations, sampling scheme,
etc.

= Secondary capabilities
= Calibrating (fitting) data to distribution functions
= Correlation
= Sensitivity analysis (tornado charts)

= |ntegration with Excel — powerful

= Excel will be the most commonly used, day-to-day tool in your
career

= @RISK extends that into the probabilistic analysis/statistics
realm

@RI SK User Interface

E1 Microsoft Excel - Book2
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@RI SK Input Functions

= Primary mechanism for data input is a collection of
@RISK distribution functions

= Can be entered directly or use context menus to access
them

= Can be used in a cell by themselves, or combined into
any Excel cell formula

Accessing @RI SK Distribution Functions

= Right-click a cell gets you @RISK menu
|3 Microsoft Excel - Book2
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Accessing @RI SK Distribution Functions

= @RISK Normal Distribution function

User Inputs:

Palette ,
Mean* ——
Std Dev* _—7
Boundaries——
Shift

=RiiskM ormal[0. 0000, 1.0000)
i & Hormal 4
2] 751 3 Mormalc0.0000, 1.0000) Funstion | -FkHomal3.000
Do Minimum | -Infinity
Source | Function 'I Wlasimam | nfinicy
Ly IMean__| 0.0000
Dist. Normal vI Mode | 0.0000
L Median | 0.0000
0.0000 & Std Dew_| 10000
“ o= Wariange | 10000
@ 1.0000 & Shewness| 0.0000
- = Kurtosiz_| 30000
tr.min | Anfiniy el i R
tr. max | +Infinity & ::hnpx ‘5;05/
i
shift 0 Fiight P_| 35.003
oo Dit® | 3.2887
DifP sz
om
@ TN -0
-1.645 1.695
E) HewFit Apply Cancel

* - Most distribution functions are defined simply with a mean and a standard

deviation

@RI SK Distribution Functions Palette

Distribution Palette - Primary Curve
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@RI SK Distribution Function in a Cell

B Microsoft Excel - Book2
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Clicking Apply embeds the
distribution function in a cell

@RI SK Output Functions

= @RISK output function ‘captures’ any information in
your spreadsheet model resulting from calculations in
@RISK

= Use ‘=Riskoutput()+formula’ syntax

= Can be a single cell reference or a formula that
combines @RISK distribution values with other items in
the spreadsheet




Example @RI SK Model Showing Formulas

£1 Microsoft Excel - Book2

& Fle Edit Wew Insert Format Tools Data  Window MCRS  Petroltl @RISK  He

n Norma|&|og jjﬁﬂqlég‘f?;.‘bl taEER- Fef]9--18
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D13 - %
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Net H | =RiskNormal(5, 3, Risklame(k2))
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Example @RI SK Model Showing Values

[ Microsoft Excel - Book2

E] Fle Edt View Insert Format Tools Data  Window MCRS  Petroll  @RISK  He
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= Normal & log sdlalanva Z 2
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10



Running an @RISK Model

= What you need to know ahead of time
= How many simulations?
= How many iterations?
= What type of sampling?
= Running any macros with the model?

= Access settings via the main menu or the toolbar

@RISK Modé Settings

@J File Edit Wew Insert Format Tools Data  Window MCRS  PetroUtil @]

NEHRISISQAIVE » EER-JD

Toolbar
‘Simulation
Settings’
button

| d & 5 ] [IE] Reply with Change: B Review. .
Courier Hew -0 - B U + o 3%
00 @‘L:@L/@’Lﬁ QFE «B @Inse
D13 - & )
I | B Simulation Settings D | E | F
1]
2 |Net 5.00
T Ferm 2.5
| 4|
| 5 |xu 1z.5
6
| 7 |
| & |
ER
|10
|11 |
|1z |
E —
[1a]
15
|16 |
|17 ]
18]
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@RISK Modéd Settings Dialog — Iterations Tab

Simulation Settings

Iterationsl Samplingl Macrnsl Mnnitorl

# Iterations

General

[~ Update D

- # Simulationz |1

X

[ Pause On Ermrar In Outputs
[ Usze Multipls CPUs

[~ Minimize @RISK and Excel when Simulation Starts

[2) [ Save a5 Default

Ok, I Cancel

@RISK Modd Settings Dialog — Sampling Tab

Very important
consideration for
multiple
simulations

\"I_

Simulation Settings

g| Macros I tonitar I

Iterations
—Sampling Tppe

' | atin Hypercube

" Monte Carlo

— Standard Recalc
' Expected Walue
" Monte Carlo
 TueEY

— Flandom Generator Seed
' Choose Flandomly

™ Fixed |1

tultiple Simulations Lze
Different Seed Values

— Collect Digtribution Samples ——

Al
™ Inputs Marked With Collect
" Mone

@ [ Save as Default

ak Cahicel
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@RISK Modd Settings Dialog—Macros Tab

Simulation Settings x|

Monitorl

Iterationsl Sampling

— Run An Excel Macio
M acro Mame

™ Before Each Simulation |

" Before Each Iterations's Recals I

™ After Each teration's Recalc I
[ After Each Simulation |

[2) [ Save as Default Ok Cancel

@RISK Modd Settings Dialog —Monitor Tab

Simulation Settings x|

Iteratinnsl Samplingl Macroz

@RI5K Results Window

|Ipdate Every  [100 | lterations

[~ Update Real Time

[~ Monitor Convergence

[2) [~ Save as Default Ok Cancel
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@RISK Model Run Simulation

B Microsoft Excel - Bookz
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@RISK Model Running
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Multiple Simulations —what’s meant here’?

Simulation Settings il
Iterahonsl Samplmgl Macrosl Mnnltorl
# lterations LI # Simulations 'I
atito
100
500
—General 1000

5000
[ Update [ 0000
[ Pause On Ermor In Outputs

™ Us= Muliple CPUs
[ Minimize @RISK and Excel when Simulation Starts

@ [ Save as Default ok I Cancel

Multiple Simulations - Explained

= A single @RISK simulation might involve many iterations
(hundreds or thousands), with each iteration sampling
from input distribution functions

= Sometimes, you might want to vary some part of your
model with multiple, discrete values and associate that
with a full set of Monte Carlo iterations
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Multiple Simulations - Examples

= You have set up a Monte Carlo economics model, and
you want to run a Monte Carlo simulation for each of 5
different gas prices —that is 5 simulations

* You have set up a horizontal well model, and you want to
explore the performance of 3 separate lateral lengths
using Monte Carlo simulation —that is 3 simulations

Multiple Simulations and the Fixed Seed

i
[terations i 1] Macmsl Monitnll
— Sampling Type————— 1~ Standard Recalc
% Latin Hypercube % Expected Value
-  Monte Carlo
Maonte Carlo  True BY
— Random Generator Seed — Collect Distribution 5 amples ——
%" Choose Randomly & Al
i |1
» " Inputs Marked ‘with Collect

® M ultiple Simulations Use
Different Seed Values

= None

[2) [ Save as Default Ok Cancel
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Multiple Simulations—Why a Fixed seed?

= |f you are running multiple simulations, you might
consider a fixed seed

= With a fixed seed for all simulations, the same sampling
sequence is used for all simulations

= This keeps the values of sampled parameters the same

across multiple simulations, ensuring consistency when
running multiple simulations and comparing results

Getting Resultsfrom an @RISK M odel

= Once all simulations and iterations are complete, you can

= Check the descriptive statistics related to both your
inputs and outputs

= Show the results graphically
= ‘Speak’ probabilistically

17



Getting Resultsfrom an @RISK M odel

= Accessing the results window

osoft Excel - Book2

B Fle Edit Vew Insert Format Tools Data  Window MRS Petrolil

@RI | Hep

NEHRS SR IVE $§ aBBR- F2% Elle 4 mn%--@!
2t tea o @ < | (3 By 03 | Yo Reply wih changes. . Endpewq | 0 '"FEaemEE2 A
—_— = = Simulation
Courier New -0 -|B Z U =8 w5 =
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PEMEBEAE AL LS EE S
7 Gptions

D13 - f
n | B | - | D | E | advanced Analvses b 7 ‘ T ‘ ) ‘ X
N Help 3
LNEE 5.00
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=
iKH 1z2.5
| 6|
17
8
9
10
11
1z
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14
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16
=18l =l
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Ouipune [ [ cn [ momnan [ o [ [ 0 [ R
. BEFH YR R e I L S
i "“‘:}'" H gt Mt 02 SZ06 SOO0RS  IREMEI  GARIIGENSY  9MM WX 9@9N Wx 0
2 P i [Fem b1 BTSPENE0ZeESSS  AT0M6T  (&41s 6% B9SNAY % GS0nm W 0
T Variabl¢ Location Min, Values at
List of Name Mean, P(X)
Outputs Max
and
Inputs in
your
model

Tah 1 f Tl f Tibd T T S Tk S TR S T
Peady

[Vl [Tl [ 1000000 10000 | Runke | 0R0003 [Secire | 0003 4
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@RI SK Results Window

[Clpke Edt Yew It Semistion Besuks {rach Wedow bk

292 AMA SF aDNOEED

=10l =]
=la|x]
L A g

Outputs ™ [ e [ memnan [ oo | a [ e | w [ e ]| wa | o] e
= 'wi""‘ Ul ] 8L AhuaLny N2FESE AN ERAEONY LEEE I onaR 9w 0
F)I MetH wput) [MezH 02 62200 L 5% 29347 X AT e o
B3 Pen bosd |Pem [EMCREL =D % s 6T EWNAD ey s Wm0

Non-physical input and outcome

Anything wrong here?

Jh U Tk S Tl STt S TS S ThE S TR S T
Pesdy

Sl | 1ol | he® | 10000010000 | Rurtime | OROCO0D | SecAte | 0003

@RI SK Results— Graphical Options

= Various options available for any input parameter or

output variable
= Histogram
= CDFs
= For outputs
= Tornado plots
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@RI SK Results— Accessing Results Graphically

¥ BRISK - Results - [Sunamary Statistics]

[Tl g yow inset Smuistion Beasts Groch Window Heb
PR B ALARF WTOMERD Y YN L

. ASMET 12T WSR2
o B2 £220706 5000053 16&M06D

B3 RVSTSUVE 0 2 AYEE 47 DAOT

Graph results button

@RI SK Results— Graph Selections

ISK - Results - [Summary Statistics]

le Edt Wiew Insert Simulation Results Graph Window Help

IR R M=

EEE

‘ Hiskogram

., Descending Cumulative - Line
M Ascending Cumulative - Solid
L Descending Cumulative - Solid

‘ Tornado Graph

k] A

E“ [.Impms ll | Minimum | Mean | Marimum |

I o arescrach R ESERE
B2 NetH [ b Fitted Ditribution 2 6223705 5000053 | 16.67663 6.
: B3- p:”" | Ine " Bscending Cumulative - Line 3 6157926E-0 2433868 4704067 0.

B Summary Graph
% Overlay on Ackive Graph

Only available
for outputs
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@RI SK Results—Histogram

= in -
IFBAALUE ATOORD - -ALL A0 8
. T =] ]

- -
A AP AT Y

o bt |Vt e |G e

Su| S SNFHADEDG T T I MO DL S e o | 8 e | et | ment g [ e T s e

Tabs let you save different presentations of
information

@RI SK Results— CDF

i

B W ATT¥ A1 XTTF )
[

Ty o [
S| L A AEOGT VY WS DL || vt i | )0 e ] st | Au—n

A ANAD a0

{ Information about ranges here ‘
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@RI SK Results— Stats and Data

i

P9 AD A MNP ckik AR &
" 1
T Descriptive statistics from input
sampling or output results are
here
You can also access the actual
values sampled from inputs or
the output values here
- X —‘_ 5 -
u;:;f:{l{i’l{ﬂ:/ T | Va1 el | S TS | e | W e | 0
Eum| 4‘::” EEEET ] \-;-- £ f.'.-u b a5 ] | Ajmsmn P L RN TP T

@RI SK Results— Stats and Data Closeup

= O] I
| |
—| STATS — DATA
Stats Datal Sensl Scen I
Hame MetH | Stats Datal Sens.| Scen |
Cal -
Winimum [ -6.223708 O
Wean 5000059
Masimum_| 16.67563 = ryver
StdDev_ |2.399945
ariance | 8.939665 2 233671
Skewness |8.122778E-04 3 260324
Kurtosis 2995319 4 BF7020
Mode 5037617 5 5.02756
Left % 6AZEIREN2 5 075959
LetP 5% 7 e
Fight®  |39034474 = e
RightP__ [o82:
L. ¥ 57021 3 347701
Difk. P £l 10 B.32403
Sth Perc. | 6:426316E-02 1l G444
95th Perc. | 3.334474 2 46526
#Emors o 12 3.26973
Filter Pin e T 13aT
Filter Mag = a3
#Fitered |0
16 0.75995
17 749261
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Let’sReview @RISK Basic Features

= Model inputs via distribution functions

= Used alone or combined in formulas with other
information or inputs

= ‘RISKOUTPUT’ function used to capture desired results

= Results viewed in @RISK results window — actual values
or graphical presentation

@RISK More Advanced Features

= Calibration of functions to data (Pro version or higher)
= Correlation of inputs
= Sensitivity analysis (tornado charts)
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@RI SK Calibration to Data

= Automatic curve fitting of distribution functions to actual
data

*= Then, access to curve fits during model construction

= Converts a discrete data set (with possibly a limited
number of points) into a continuous distribution of values

@RI SK Calibration to Data - Example

= Dataset has 25 data points
= Highlight data
= Use context menus to select “Fit Distributions to Data...”

» @RISK automatically fits as many distributions as
possible to the data and ranks them according to
goodness of fit
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@RISK Calibration to Data — Getting Started

NBEHRO R 7H ALEDRA-F o D--§
dEndS@n % 3 W g E 2
 —— W - B JUEEWME S W R R
VO BALSE AN A LS FE o] Qs
A2 - & 6.599E0167608963
L [ c o E | r ©
1 |Dbaca
B —
o [ S ETT—
(4] 4 o i O |
Highlighted B iJ o
dataset [
IEN
1] o
10 B
(11| g Dlate....
1 10 Clear Coptents
s 12 3 troert Comment
af a0
15 ’: Format Cells....
16 | g Pk, Frioen Decpeclose L.
17 ] 8 geels.
18 lﬂ_
[19] sg = e
20 13 i o
L]
4.
7.
10
T
)

5] e ERt Yew st Fomst Took Deta Wedee MRS Petrolll QRIE  Hm——

Distribution
fitting function

@RI SK Calibration to Data — Input Dialog

@RISK - Fit Excel Data x|
Fit Tab Name Fit2 'l

Excel Data Range [R5k, xls]S heat2 $4$2: 34526 J
— Type Of Data Damain

& Sampled Values & Cortinuous

" Dersity Curve "~ Discrete [Integial Domain)

" Cumulative Curve

— Filtering Dptions
% No Filtering
£~ Filter Data Dutside Range: Xmin I ta Hman
(" Filter Data that Falls |1— Standard Deviations Beyond the Mean

[~ Automatically Fiefit when Input Data Changes

@ ()8 I Cancel
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@RI SK Calibration to Data — Fit Results

: [Ch*‘““*j_sq e 551

13.26

LCNNcC e e

=]
_Filed Dititasicrss ) Comparison | Difierenze | PP| 00 Stats | 6o |
Nl auss Bt [ inout -
' gibull Mormal(9.3851, 2.3576) Fungtion = FiiskMormal( 33 htA
Logistic - TF5T0TTO062] NS,
LocLogistic r‘F‘ = 2357645015421 I8,
Exbalue LlefliE
BetaGeneral Le.ﬁtp
Triang 0+ Riight
Expon Fiight P
Unifarm Diff. %
Pareta . . Ditt. P
| Graphical fit e
rap I | WMaimum___| -Infinity 5T
. Mean 93851 93881
p rese at| O n Wode 23351 9.3722 [est]
nd HMedian 3851 25004
St Deuiation | 23576 23578
Variance 55535 53362
Skewness | 00000 02076
12 Kurlosis a0 zood |
. Fit Stats
—t—t—t—+—+—+—+—+—
+ & & L & & & r & & =

@RI SK Calibration to Data — Using Fits

Al N e peet Py e Qs fede B30 beedl ga o
JdWd 3 A Fo aaliBa- gL ar-i

@ s =T | axs
— < e B U EEEE S % WA RE L

PPEALEE AM A 2L T FFE o G gum
3 - 3

O T

IrmCaus(I0,554, 5341 520)
Shif=-21.168

) . ) Mewrt, | FaDewsis | UniekFr

Clicking Apply embeds your fitted distribution
curve into the Excel worksheet
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@RI SK Correlation Capability

= By default, the underlying assumption in @RISK is that
INPUT parameters are sampled as completely
independent events

= Each input is sampled independently of every other input

= However, there are times when input parameters are in
fact correlated, and this needs to be taken into account in
the model

@RI SK Correlation Capability - Example

= 100 samples of core permeability and porosity measurements —

correlation is clear
100

o Measured
—Expon. (Measur ed)
o
E 10/
>
5
[
g
g Y
Perm = 0.8324e'% 42
R = 0.5829
0.1 - T T
0.00 0.05 0.10 0.15 0. 20

Porosity, fraction
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Model data using @RI SK without correlation

= Fit porosity and perm data using @RISK, and then run a model
th)p no correlation between inputs

® Measured

o @I SK (uncorrel at ed)
—Expon. (Measur ed)

——Expon. (@ SK (uncorrel ated))

md

Permeabi lity,

0.1 T T T
0. 00 0. 05 0.10 0.15 0. 20

Porosity, fraction

Model data using @RI SK with correlation

= Ngw add a correlation between perm and porosity

® Measured
o @I SK (correl ated)
Expon. (Measured)
——Expon. (@RI SK (correl ated)) .
°
B 104
>
=
©
£
& 1
0.1 T T T
0. 00 0. 05 0. 10 0.15 0. 20

POTOSI LY, fractton
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Using the @RISK Correlation Function

= Found in the @RISK model window

bie A Wiew INSSt SMUIENon Model GRSph Window  Help

Define Carrelation WIS

Show | Inputs hd

[0 B =il alxeE|=a0EFaBEE|

i M

Mame

[ took | [ worksheet | cel

Met H
Permeability

o

B2
B3
B1
B2

RiskMormnal(8, 2, RiskMame[42])
RiskLognom(2.5. 2.5, RiskMamel43)]
RiskMormal[0. 100022, 0.029718, RiskNamelA1), |
RiskLoanormn{2.9176, 23129, RiskShiff0. 7701, 1

Lo Pempar [2x2)

This button brings up
the correlation window

Shows parameters
with correlations

Using the @RISK Correlation Function

= Correlation dialog box

Name [PemPar
Description |
“whorkbook ARk xls i
-
PemPar(2e2) | o Sheetaa2 _|
Sheet3IB1
o 1.000 0.745
Sheat3IE2
e 0.7 1.000
Correlation factor
=
LI _'|_1I
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@RISK Sensitivity Analysis— Tornado Charts

= Evaluates the relative impact of any input parameter on
any output variable

= Automatically generated with each Monte Carlo
simulation

= Helpful to understand which input parameters most
greatly affect outputs and how the affect outputs
(directionally)

@RI SK Sensitivity Analysis— Example

= Make a probabilistic gas in place estimate and
understand the relative impact of each input

Most
Parameter Min Likely Max
Gravity (air=1) 0.63 0.65 0.66
Depth, ft 2,500 3,000 3,500
Thickness, ft 5 10 20
Porosity, % 10 15 17
Sw, % 20 25 30

Assumptions:
1) Pore pressure gradient= 0.433 psi/ft

2) Temperature gradient= 1.0 deg F per 100 ft of depth + 75 deg
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@RI SK Sensitivity Analysis— OGIP CDF

= Avg OGIP=
3.29 Bscf/sec
SRRE R iohi - aeeane oo * 90% of values

e e o fall between

2 B = 1.8 and 5.1
: Bscf/sec

@RI SK Sensitivity Analysis— OGIP Tornado

B
PP AD L NF aTOOET O] W

L O e Yoo |t S —

_
E

T TaTeT= T+ 1= Bl

P A TV AT TV A W ATV
- [T
=

Sva| GO | HEHdEBOY IR D8y TR | L e | |t -
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Model Construction —Tips& Tricks

= Model construction can be very flexible

= Because of integration with Excel, there is almost no limit
to what you can do

= This is also a reason to be cautious!

Model Construction —Tips& Tricks

= Test, test and test your inputs
= ook for and eliminate physically unrealistic values
= Compare your inputs to available or analogous data as a
check
= Check for correlations

= Cross-plot inputs against inputs looking for possible
correlations between input parameters that need to be
included in the model
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Model Construction —Tips& Tricks

= Use the simplest, most common distribution function(s)
possible for your model’s inputs

= Triangular
= Normal
* Log normal

= |f you have fitted distribution functions, always check the
fitted results against your raw data — particularly, beware
of fitted results in the area outside the range of your input
data

Model Construction —Tips& Tricks

= During model development and testing, limit the iterations
to a few (107?) to speed up your testing phase

*= Do you need to reproduce results in the future?
= Why is this important?
= How? use a fixed seed for consistent testing and
results
= Not always necessary
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Model Construction —Discrete Events

= Examples of discrete or random events
Infrequent, but possible, dry holes

Not encountering a particular zone in a multi-zone
completion

Wellbore mechanical failures
Usually an ‘either or’ situation
Often handled with a simple ‘0 or 1’ type of model

Discrete events example

= Distribution of net pay
= 50 data points
= 12 values are zero because pay was not encountered
= Leaves 38 non-zero pay values
* You want to fit a distribution function to all this data,
including the non-zero entries
= The difficulty is the non-smooth nature of the data due to
the zero-pay values (introduces sort of a discontinuity)
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Discr ete events example — Options for Handling

= Ignore it — not likely, but we’ll show it anyway!

*= Could use @RISK built-in data filtering during the fitting
process — but that leaves out the probability of getting no

pay

= Could split into two distributions
= One to match the non-zero data

= One to represent the probability of encountering zero
pay
= Final net pay is combination of two distribution

functions

Discrete events example—lgnoreit?

30

25

N
=)

Thi ckness, ft
.
(9]

=
S)

e (bservations

—Fitted without filters

SHOULD be getting zero
pay about 25% of the

time...

A

2 5 10 15 20

Probability,

30 40 50 60 70 80 85 90

% | ess than

95

98 99
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Discrete events example — Filter it?

30 |
e (bservations
—Fitted with filters . o
25
20
@ Filter completely ignores the
@ 151 | zero values when plotted
S
=
=
10
4
/ ®
L]
5 L]
0
1 2 5 10 15 20 30 40 50 60 70 80 85 90 95 98 99
Probability, %]l ess than
Discrete events example — Split it
30
e (bservations
——Net pay w/ discrete function °
> ©
25 o
20
:
o 15 Matches net pay
S observations when it
= is non-zero
10
Captures likelihood of
encountering zero pay
5 AND...
0 |
2 5 10 15 20 30 40 50 60 70 80 85 90 95 98 99
Probabilitv, %less than
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Discrete events example — @RI SK model

= Qur original dataset had 12 out of 50 values equal to zero
= Use RiskDiscrete function to model frequency of occurrence
= =RiskDiscrete({0,1}, {12,38})
= Note that it only takes on one of two values: 0 or 1
= The 12 and 38 establish the frequency with which each value occurs,
regardless of the number of iterations run in the simulation
= For non-zero pay, use @RISK distribution fitting on non-zero data only

= Final net pay is product of discrete function and non-zero distribution
EMicrosoft Excel - AtRIsk.xls
IE_] Fle Edt ‘iew Insert Format  Tools  Data  Window MCRS  Petroltl @RISK  Help

NSHAS SR PH 4 BHR- 2% (9 -8 = -4 %W
i I i e | ] 5] Reply with Changes... End Review... = 2 o e = e
Caurier Mew S0 - B ZUISEE=EH|S % 0w % EE _'&'é'ﬂ
29 KA BE A A E L FI=EE| « & € Insert Stock Quates ) Cancel Update |3
B1zZ - I3
A B |
1 |HonZero? =RiskDiscrete({0,1}, {12,358}, Riskllame ("PayPresent™]]
LPay =RiskTriangi(3.6224, 12Z.2Z56, 33.113, RiskMName ("NonZeroPay™))
3 |Final Pay |=RiskOutput ("FinalPay")+EZ*E1
4

Examples Using @RI SK from Mian

= See Mian, pages 355-366 for details on using @RISK for
this reserves simulation example

= See Mian, Example 6-3, pages 366-369 for details on
using @RISK for NPV example

= See Mian, pages 370-373, for details on modeling
dependency in @RISK

= See Mian, pages 373-375, for information on combining
@RISK and PRECISIONTREE

37



Your assignment

Download the paper on Risk Analysis pp.14-23 under the
topic “Decision Tree vs. Monte Carlo Simulation” and
“When does correlation matter?”.

= Construct the decision tree (using PrecisionTree
program) and building simulation model (using @RISK)
as suggested in the examples.

= Select one example for your presentation either the
reserve example or the alternative mud systems.

» Find out and explain what is the different between the
two methods from your case.
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