RiskAMP Reference Manual

RiskAMP Version 3
Structured Data, LLC

RiskAMP is a trademark of Strucuted Data, LLC. Excel® is a registered trademark of Microsoft Corporation. Other
trademarks are held by their respective owners. For more information, visit our website at http://www.riskamp.com.

RiskAMP Reference Manual



Contents

RETCICNCE ClL....oueiiiiiiieiee e e e et e et e e e et e e e ettt e e e e e etraeeeeeareeeeeentaeeeeennes 4
SIMUIALION FUNCHIONS. ...uvviiiiiiiieieieeee et e e e e e e e e e et eeeeeessesrasbaeseeeeeeeesssrseaees 5
AALVETA@E. .. vteeiiie ettt ettt ettt e et e et e ettt e ettt e e a bt e e e et e e e at e e e ntee e ht e e e at e e e baeeenbb e e e bt e e eabteeenbeeeenbeeenaree s 6
(@70} 5 (1 ;15 (o) o FOR PSRN 7
COVATIANCE. .....cuvveeeeeeiteee e eette e e eetee e e e ettt eeeeeaeeeeeetaeeeeesaseaeeeeeaasaeeeeaaeeeeeenssseeeentseseeeesaeeeeenssreeeeensreeas 8
B3N 7z | OSSO 9
IUIEOSIS . ..ttt e et e ettt e e e et e e e e e et e e e e eeaaaeeeeeareeeeeeaaeeeeeentseeeeanassseeeeareeeeennes 10
LY F: 341 1101 4 DO OO 11
IMLEAIAN. ...ttt e e e e e e e e e et e e e e et e e e e e ata e e e eeareeeeeeaaeeeeeataaeeeeaaeeeeentreeeaanes 12
LY B3 583001010 4 DO OO 13
IMLOE. ... e e e e e e e e e et e e e et e e e e e e e e ee—at e e e e—taeeeet—aaeeeaaaeeeeanaraaeean 14
| oIS 115 | (OO 15
SKEWIIESS.......vvveeeeeiteee e eete e eee e e eete e e e et e e e e et e e e eetaeeeeeeaaeeeeeeaseeeeeetseeeeenssseeeeensseseeeesseeeeennnreeeas 16
StANAArd DEVIALION. ......uvviiiiiiiiiiiicieiieeeee et e e e e e e e et e e e e e e s sessaabareeeeeeeeseenaerareeess 17
TTTHALS ettt e et e e e e e e ettt e e ee—ateeeee——aeeeaaareeeeatraaeeeaaraeeeaann 18
AV 21 11 LSRR 19
VATTAIICE. ... eetteee ettt eeee e e e et e e e et e e e e et e e e eeeaaeeeeeeaaseeeeeaaaeeeeeeaasaeeeetsseeeeetseeeeennsseeeeennres 20
Sorted SIMUIAION INAEX......uuviiiiiiiiiiiiieiiiee et e e e s e e e e e e e e s eesaareees 21
ContiNUOUS DIStIIDULIONS. .......veiiiiiiiiee ettt et eee e e eeete e e eetae e e e eeaeeeeeeeareeeeeeaseeeeeenseeeeeearreeeens 22
N (013 1o T J S PR 23
BOLA ettt e et et et e e ———aaa e e e e e e ntarraaaaaeeeaanaae 24
CAUCHY / LLOTENEZ ...ttt ettt e ettt e et e e et eesateeessaaeessseeessseeesseeessseeessaesnsseesnsseenns 25
CRISSQUATE ...t ettt et e st e et e e sabe e s bt e sabeeaseesaseenseessbeenseesnseenseeenseennes 26
COSIMIE evvvvveeieee e e eeette ettt e e e e ettt et e e e e e e et eeeeesessesasbaaaeeeeeesssaasaatasseessessesanssasaeesseeesssnsstaneeaseessannnns 27
DIOUDIE LLOZ .ttt ettt ettt ettt e et et e et e et et e e bt e enbe e teeenteeaeeenseennes 28
EILANG ..ot e et e ettt e et ae e e taee e naaeetaeeeraeeeraeeeraeennsaeens 29
EXPONCNTIAL.....oeiiiiiiieiii ettt et et e et e e bt e e bt e s sbesbeesteeenbeensaesnbeenaaeens 30
)5 (30 0 LAY 1 11 T O U 31
F RALIO ...t e e e e e e e e e et e e et e e e e eaa e e e e eabeeeeeetraeeeenaareeeaan 32
GAIMIMA......oooiiiii 33
Laplace (Double EXPONential).........c.ccccueeriiiriiiiiiiiiieiieeie ettt ettt st eeees 34
| 0oV 11 110101 (oSSR 35
| o4 ] (USRS PRRTP 36
0o 0103 4 0 = | SRS US 37
NOIMAL (GAUSSIAN)....eeuviieiiiiieeiieeeiee et et eeete e e streeeetaeeestaeeeetaeeesseeesseessseessseeesssseesssesesssesensseeanns 38
o3 21 00 ) LT 39
PaTCLO.....c et e et e e e e e e e e et —aaeeeeeenntrrraaaans 40
Pearson's Type 5 (Inverted GamIma)..........cocueeeeiieeiiieeiieeeeeeesieeeeireeseeesaeeesaeeesaeeessaeeesaeeenenes 41
PEATSON'S TYPE Ottt ettt ettt e et e st e e st e e s bt e e sabeeesabeeenabeeenbeesnnnes 42
POWT ... 43
RAYICIGN. ..ottt ettt ettt e st e e bt e e b e ebeeenbeebeeenbeenneas 44
N 016 1<) 4L USRS 45

RiskAMP Reference Manual 2



TIIANZUIAT. ...ttt ettt st b et b et e e st nb e et esbeeae e 46

L8553 5 203 & o VOO 47
WERIDULL. ... ettt e et e e e et e e e eetar e e e eeetaeeeeeeaaeeeeeeatreeeeeanreeeens 48
DiISCIEtE DIISTIIDULIONS. .. uvvviviiiiiei ittt et e e e e eeee e e e e e e e eesabtreeeeeeeeseassssaerreseessesasssseanreeseessnnnnes 49
BIMOULILL ..ot e et e e e e e et e e e et e e e e eeaae e e e eear e e e e etreeeeeennees 50
231 116) 1 V- E OO 51
GOIMCIIIC ..o eeveeee e ettt e eeete e e eete e e ettt e e e eetaeeeeeetaeeeeeeaaaeeeeeeaaeeeeeeataeeeeeeaseseeeeasseeeeenseeesenssreeeeannees 52
L5 %815 0 10157 1 5 (USSR 53
Negative BINOMIAL.......cccuiiiiiiiiieiieee ettt sttt et st e sateeabe e eaeenneas 54
PASCAL.....coiiieeeee e e e e e e e e e e e e e et e e e e e e e earranaaaas 55
POISSOM. ... e e e e e et e e e e e e et e e e e e——aeeee——eeeeataaeeeearraeeeennes 56

RiskAMP Reference Manual 3



Reference Cell

In order to most effectively utilize the calculation and modeling abilities of Excel, the Risk AMP add-in
stores all simulation results within the spreadsheet, so that subsequent functions can analyze the
simulation results and generate a statistical analysis.

For each iteration of a probability simulation, the entire spreadsheet is recalculated. In a typical
simulation, this can happen hundreds or thousands of times. For the subsequent analysis, we need to
reach back over each iteration and find values from the calculated spreadsheet.

It's not practical to store the contents of every cell in the spreadsheet for each iteration. This would use
up a lot of memory and add to the processing time. Therefore, the Risk AMP add-in uses a concept of
Reference Cells. Basically, the idea is that a simulation function — one of the Risk AMP statistical
analysis functions — must refer to a cell in the spreadsheet before the data from that cell is stored.

For each reference cell — each cell that is referred to by a simulation function — the probability
simulation engine stores the value of that cell at each iteration of a simulation. That means that every
value of that cell can later be retrieved, and the cell can be used as the basis for later analysis.

One of the most useful features of the reference cell concept is that once the cell data is stored, it can be
used for any simulation analysis function — even functions that were not originally intended to be used.
This allows users of the add-in to explore data and statistics after the simulation has completed,
changing parameters and reviewing the model, withing re-running the simulation. Of course the
simulation can be re-run at any time, to generate new data or to modify the simulation model.

Many of the simulation analysis and statistics functions in the Risk AMP add-in use the concept of
Reference Cells. During a probability simulation, the entire spreadsheet is recalculated. Any cells
containing random variables (using the Risk AMP random functions or built-in Excel random functions)
will be populated with new values.

In addition, the reference cell can be any cell in a spreadsheet — not just one of the Risk AMP random
distribution functions. That means that any value, or function result, can form the basis of a probability
simulation. You are not limited to the random functions the add-in provides.

RiskAMP Reference Manual 4



Simulation Functions

Simulation functions are used to analyze the results of a probability simulation, after the simulation has
run. In general, simulation functions take one or more Reference Cells as parameters (in addition to
any additional parameters); see the section on Reference Cells for more information on the concept.

Simulation functions can return both statistical values (i.e. analyses of the complete simulation) and
discrete results (i.e. results from a particular iteration of the simulation).

SimulationAverage
SimulationCorrelation
SimulationCovariance
SimulationInterval
SimulationKurtosis
SimulationMax
SimulationMean
SimulationMedian
SimulationMin
SimulationMode
SimulationPercentile
SimulationSkewness
SimulationStandardDeviation
SimulationTrials
SimulationValue
SimulationVariance

SortedSimulationIndex
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Average
Spreadsheet Function: SimulationAverage
This function is also available as SimulationMean

Parameters: ref : the reference cell
Example: = SIMULATIONAVERAGE( Al)

The SimulationAverage function returns the mean, or average value, of the reference cell over all
iterations of the simulation.
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Correlation
Spreadsheet Function: SimulationCorrelation
Parameters: ref 1 : the first reference cell

ref 2 : the second reference cell

Example: = SIMULATIONCORRELATION( A1, A2)

The SimulationCorrelation function returns the observed correlation between any two spreadsheet cells
over all iterations of the most recently run simulation.
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Covariance
Spreadsheet Function: SimulationCovariance
Parameters: ref 1 : the first reference cell

ref 2 : the second reference cell

Example: = SIMULATIONCOVARIANCE( Al, A2)

The SimulationCovariance function returns the observed covariance between any two spreadsheet cells
over all iterations of the most recently run simulation.
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Interval
Spreadsheet Function: SimulationInterval
Parameters: ref : the reference cell
min : the minimum value of the interval (optional)

max : the maximum value of the interval (optional)

Example: = SIMULATIONINTERVAL( A1,,1)

The SimulationInterval function returns the probability (expressed as a percent) that over all iterations
of the simulation, the observed value of the reference cell falls between the given minimum and
maximum values.

If the minimum value is omitted, the function will return the probability that the value lies below the
given maximum; similarly, if the maximum value is omitted, the function will return the probability
that the value lies above the given minimum.

This function is used to determine the probability, after running a simulation, that a particular value
will be reached or achieved. For example, in a project planning model, the function can be used to
determine the likelihood — using a probability simulation — that the project will be completed on
schedule, or within certain tolerances (one month, two months, etc).
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Kurtosis

Spreadsheet Function: SimulationKurtosis
Parameters: ref : the reference cell
Example: = SIMULATIONINTERVAL( A1)

The SimulationKurtosis function returns the kurtosis of the reference cell, over all iterations of the most
recently run simulation. Kurtosis is the degree of peakedness of a distribution, relative to a normal
distribution. Perfectly normally-distributed data will have kurtosis of 3.
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Maximum

Spreadsheet Function: SimulationMax
Parameters: ref : the reference cell
Example: = SIMULATIONMAX( Al)

The SimulationMax function returns the maximum observed value of the reference cell, over all
iterations of the most recently run simulation.

RiskAMP Reference Manual
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Median

Spreadsheet Function: SimulationMedian
Parameters: ref : the reference cell
Example: = SIMULATIONMEDIAN( A1)

The SimulationMedian function returns the median value of the reference cell, over all iterations of the
most recently run simulation.
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Minimum

Spreadsheet Function: SimulationMin
Parameters: ref : the reference cell
Example: = SIMULATIONMIN( A1)

The SimulationMax function returns the minimum observed value of the reference cell, over all
iterations of the most recently run simulation.
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Mode

Spreadsheet Function: SimulationMode
Parameters: ref : the reference cell
Example: = SIMULATIONMODE( A1)

The SimulationMedian function returns the mode (most commonly observed value) of the reference
cell, over all iterations of the most recently run simulation. This function does not return a true mode,
but a synthetic mode derived by placing results into "buckets" (much like creating a histogram).

RiskAMP Reference Manual
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Percentile
Spreadsheet Function: SimulationPercentile
Parameters: ref : the reference cell

percentile : the percentile value to retrieve

Example: = SIMULATIONPERCENTILE( Al, 0.10)

The SimulationPercentile function returns the expected value of the reference cell corresponding to the
given percentile over all iterations of the simulation. A percentile value of 50% will return the mean
value of the reference cell; 0% will return the minimum value of the reference cell; and 100% will
return the maximum value of the reference cell.

This is one of the most useful functions in analyzing simulation data, but its use can be confusing at
first. An understanding of how this function works can be helpful in utilizing it in spreadsheet models.

In order to determine the value at a given probability, the function first sorts all observed values of the
reference cell over all iterations of the simulation in ascending order (low to high). It then returns the
value corresponding to the percentile — e.g., in a simulation of 100 iterations, the 90" percentile
corresponds to the 90"™-highest value. Because the values have been sorted, we can say that in this
simulation, 90% of the observed values fall at or below the returned value (and correspondingly, 10%
of all values are at or higher than the returned value).

Normally-distributed values returned from a The same values sorted in ascending order, with the 90"
random function percentile value marked

In this manner the function can be used to describe confidence levels. In an investment return scenario,
for example, the 10™ percentile can be used to determine the minimum expected return, in all but the
worst 10% of cases. This corresponds to a one-way confidence level' of 90%; that is, we are 90%
confident that in a simulation, we will see a return equal to or better than the given value.

1 Two-way confidence levels are also commonly used to analyze data. A two-way confidence level is derived by taking
the values at the center, rather than one side of the data. For example, a two-way confidence level of 90% is determined
by finding the values at the 5™ percentile and the 95" percentile. We know that 90% of the values lie between these two
points; therefore, the 5™ and 95™ percentiles represent the low and high values of a 90% two-way confidence interval.
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Skewness

Spreadsheet Function: SimulationSkewness
Parameters: ref : the reference cell
Example: = SIMULATIONSKEWNESS( A1)

The SimulationSkewness function returns the skewness of the reference cell over all iterations of the
most recently run simulation. Skewness refers to the degree of asymmetry of a distribution. The
normal distribution should be symmetric about the mean, with a skewness value of 0.
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Standard Deviation

Spreadsheet Function: SimulationStandardDeviation
Parameters: ref : the reference cell
Example: = SIMULATIONSTANDARDDEVIATION( A1)

The SimulationStandardDeviation function returns the standard deviation of the reference cell over all
iterations of the most recently run simulation.
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Trials

Spreadsheet Function: SimulationTrials
Parameters:
Example: = SIMULATIONTRIALS()

The SimulationTrials function returns the number of trials, or iterations, used in the most recently run
simulation. This function can be used as the base for custom analysis of data or reporting; it is often
used as the divisor in some analytic method.

RiskAMP Reference Manual 18



Value
Spreadsheet Function: SimulationValue
Parameters: ref : the reference cell

index : the iteration number to retreive

Example: = SIMULATIONVALUE( AL, 1)

The SimulationValue function returns the observed value of a particular cell at a given iteration (the
index) of the most recent simulation. For any cell in a spreadsheet, the value at each iteration can be
retrieved using this method.
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Variance

Spreadsheet Function: SimulationVariance
Parameters: ref : the reference cell
Example: = SIMULATIONVARIANCE( A1)

The SimulationVariance function returns the variance of the reference cell over all iterations of the
most recently run simulation.
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Sorted Simulation Index
Spreadsheet Function: SortedSimulationIndex
Parameters: ref : the reference cell

value : the target value to retrieve

Example: = SORTEDSIMULATIONINDEX( A1, 100)

This function is unique in that it returns an iteration index, rather than an observed or derived value.
The output of the function, an index, is intended for passing to the SimulationValue function (which
returns the value of a reference cell at a particular iteration of the simulation). This function can be
used to determine the value of an input cell at iterations of the simulation in which some other output
cell reached a particular value.
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Continuous Distributions

Generally speaking, continuous distributions return the probability that an event will occur or not
occur, based on input parameters particular to the distribution. The basic forms of most distributions
return probability values between 0 and 1, although many of the functions contained in the add-in
include parameters that affect the scale and offset of the returned values.

The continuous distribution functions contained in the add-in follow. See the description of the
distribution for more information on the add-in functions.

ArcSineValue
BetaValue
CauchyValue
ChiSquareValue
CosineValue
DoubleLogValue
ErlangValue
Exponential Value
FRatioValue
GammaValue
LaplaceValue
LogarithmicValue

LogisticValue
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LognormalValue
NormalValue
ParabolicValue
ParetoValue
Pearson5Value
Pearson6Value
PowerValue
RayleighValue
StudentTValue
TriangularValue
UniformValue
WeibullValue
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Arcsine
Spreadsheet Function: ArcsineValue
Parameters: xmin : minimum value of the returned random variable

xmax : maximum value of the returned random variable

Example: = ARCSINEVALUE(O, 1)
. ;7 0<x<l
Density: F(x)={ m/x(1=x)
0 otherwise
0 x<0
2 .-

Distribution:  F(x)= — sin "(Wx) 0<x<l

1 x>1
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Beta
Spreadsheet Function: BetaValue
Parameters: v : first shape parameter v > 0

w : second shape parameter w > 0

Example: =BETAVALUE(1,5)
v—1 w—1
x(1=x)
) - 0<x<l
Density: f(x)= B(v,w) .
0 otherwise

1
where B(v, w)is the beta function B (v, w)Ef N (1=1)"""dt
0

B.(v,w)/B(v,w) 0<x<l

Distribution:  F(x)=
4 (x) 0 otherwise

X

where B_(v, w)is the incomplete beta function B (v, w )Ef N (1=1)"""dr
0
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Cauchy / Lorentz

Spreadsheet Function: CauchyValue

Parameters:

Example:

Density:

Distribution:

a : location parameter

b : scale parameter

— CAUCHYVALUE(0, 1)

2 _l
X—a
—0<x <00

RiskAMP Reference Manual
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Chi-Square

Spreadsheet Function: ChiSquareValue

Parameters:

Example:

Density:

Distribution:

v : degrees of freedom v > 1

= CHISQUAREVALUE( 1)

x(v/Z)—l —x/2

fx)= 2’1 (v/2)
0 otherwise

if x>0

where I'(z) is the gamma function T’ (z)= | £~ 'e™"dt

© 33

1 0 (v2)=1 =112 .
Flx)=———|1t e""dt ifx>0
(x) 2V/2F(v/2)}[

0 otherwise
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Cosine
Spreadsheet Function:

Parameters:

Example:

Density: f(x)=

Distribution: ~ F (x)=

CosineValue
xmin : minimum value of the returned random variable

xmax : maximum value of the returned random variable

= COSINEVALUE( 0, 1)

1 xX—a
—-Cos Xin SXSX

2 b b max
0 otherwise
0 X< xmin
. [ x—a
—| 1+sin 5 )l X,y SXSX,
1 x > xmax

RiskAMP Reference Manual
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Double Log

Spreadsheet Function:

DoubleLogValue

Parameters: xmin : minimum value of the returned random variable
xmax : maximum value of the returned random variable
Example: = DOUBLELOGVALUE(O0, 1)
1 |x—a
. ——1 LX<
Density: f(x)= 2b n( b ) Lomin SE= X max
0 otherwise

Distribution: F(x)=

RiskAMP Reference Manual
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Erlang
Spreadsheet Function: ErlangValue
Parameters: b : scale parameter b > 0

c : shape parameter c, a positive integer

Example: = ERLANGVALUE(1,2)
1 —x/b
, (x/b)" e 4
Density: f(x)= b(e—1)!
0 otherwise

_ —x/bz -X:/b =0
=0

O otherwise

Distribution: ~ F (x)=

RiskAMP Reference Manual
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Exponential
Spreadsheet Function: Exponential Value
Parameters: a : location parameter a, any real number

b : scale parameter b > 0

Example: = EXPONENTIALVALUE(O0, 1)
l —(x—a)lb >
Density: f(x)= ¢ r=a
0 otherwise

x=a

Distribution:  F (x)= l—eO herwi
otherwise

RiskAMP Reference Manual

30



Extreme Value
Spreadsheet Function: ExtremeValue
Parameters: a : location parameter a, any real number

b : scale parameter b > 0
Example: = EXTREMEVALUE(O, 1)

1 X—a X—a
Density: f(x)=ge( )”’exp[—e( )”’] —n<)x <o

x—a)/h]

Distribution: F(x)=1—exp[—e( —00 <X <00

RiskAMP Reference Manual
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F Ratio

Spreadsheet Function:

FRatioValue

Parameters: v : shape parameter 1 (degrees of freedom), a positive integer
w : shape parameter 2 (degrees of freedom), a positive integer
Example: =FRATIOVALUE(4,4)
| r[(V+W)/2] (V/W)V/ZX(V—Z)/Z 50
Density: S(xX)={ TO/2)T(w/2) (14 xviw)"H)?
0 otherwise
where I'(z) is the gamma function I’ (Z)Ef e dt
0

Distribution: No closed form, in general.
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Gamma
Spreadsheet Function: GammaValue
Parameters: a : location parameter

b : scale parameter b > 0

c: shape parameter ¢ > 0

Example: ~ GAMMAVALUE( 0, 1,2)
: ! b (x—a) e x>a
Density: f(x)={ T(e)
0 otherwise

where I'(z) is the gamma function T’ (Z)Ef e dt
0

If nis an integer, I'(n)=(n—1)!

Distribution: No closed form, in general. However, if ¢ is a positive integer, then

c—1 k
o —x-ap 1 [x—a
Flx)= 1—e J;k!( 5 ) x>a

0 otherwise

RiskAMP Reference Manual
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Laplace (Double Exponential)

Spreadsheet Function:

LaplaceValue

Parameters: a : location parameter a, any real number

b : scale parameter b > 0
Example: =LAPLACEVALUE(O, 1)
Density: f(x)=ﬁexp(—|(x;a)|) —0 <X <00

L x-aro x<a
Distribution:  F(x)=

1— l —(x—a)lb >
5e x=a

RiskAMP Reference Manual
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Logarithmic
Spreadsheet Fun

Parameters:

Example:

Distribution:

ction: LogarithmicValue
xmin : minimum value of the returned random variable

xmax : maximum value of the returned random variable

= LOGARITHMICVALUE( 0, 1)

max

—%ln<x;a) X, SXSX

0 otherwise

RiskAMP Reference Manual
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Logistic

Spreadsheet Function: LogisticValue

Parameters:

Example:

Density:

Distribution:

a : location parameter a, any real number

b : scale parameter b > 0

= LOGISTICVALUE( 0, 1)

1 e
f(x)=— > —o<x<o
b [1+e(x—a)/b
1
F(x)= o P <x<o

RiskAMP Reference Manual

36



Lognormal

Spreadsheet Function: LognormalValue
Parameters: mu (p) : mean of the distribution (scale parameter)
sigma (o) : standard deviation ¢ > 0 (shape parameter)
a : location parameter a, any real number
Example: =LOGNORMALVALUE(O0,1,0)
1 o —[ln(x—a)—uz] ea
Density: f)={ V2mo(x—a) p =
0 otherwise

Distribution:  F(x)=

RiskAMP Reference Manual
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Normal (Gaussian)
Spreadsheet Function:

Parameters:

Example:

NormalValue
mu (p) : mean of the distribution (scale parameter)

sigma (o) : standard deviation ¢ > 0 (shape parameter)

= NORMALVALUE(0, 1)

. 1 —(x—u)?
Density: f(x)=maexp[ ()2602”) ]
x—
Distribution: F(x)=% 1+erf(\/§—g)]

RiskAMP Reference Manual
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Parabolic
Spreadsheet Function: ParabolicValue
Parameters: xmin : minimum value of the returned random variable

xmax : maximum value of the returned random variable

Example: =PARABOLICVALUE(O, 1)
Density: f(x)=i [ 2 X, Sx<Xx
4b b min max
2
Distribution:  F (x)=1at2b=x)x=a®b)

4p°
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Pareto
Spreadsheet Function:

Parameters:

Example:

Density: f(x)=[ x

Distribution:  F (x)=[ I=x

RiskAMP Reference Manual
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c : shape parameter ¢ > 0

= PARETOVALUE( 1)

et x=>1
0 otherwise

0 otherwise

- x=>1 ]
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Pearson's Type 5 (Inverted Gamma)
Spreadsheet Function: Pearson5Value
Parameters: b : scale parameter b > 0

c : shape parameter ¢ > 0
Example: = PEARSONSVALUE(1,2)
x—(c+l) —blx

Density: f(x)=) bpT(c)
0 otherwise

if x>0

where I'(z)is the gamma function I'(z)= | £~ 'e™"dt

© 3

I'(c,blx)
Distribution: ~ F (x)= ['(c)
0 otherwise

if x>0

where I'(a, z)is the incomplete gamma function I (a, z)Ef e dt

RiskAMP Reference Manual
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Pearson's Type 6

Spreadsheet Function: Pearson6Value

Parameters:

Example:

Density:

Distribution:

b : scale parameter b > 0
v : shape parameter v > 0

w : second shape parameter w > 0

=PEARSON6VALUE( 1, 2,4)

v—1
(x/) — ifx>0
S(x)=1 bB(v, w)[1+(x/b)]
0 otherwise

1

where B(v, w)is the beta function B (v, W)Ef 7 (1=e)" "t
0

X
F
F(x)= B( x+b
0 otherwise
where F, (x)is the distribution function of a B(v, w)random variable

) if x>0
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Power

Spreadsheet Function: PowerValue

Parameters: ¢ : shape parameter ¢ > 0
Example: =POWERVALUE( 1)
Density: f(x)=ex™" 0<x<l1

Distribution:  F(x)=x" 0<x<I
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Rayleigh

Spreadsheet Function:

Parameters:

Example:

RayleighValue
a : location parameter a, any real number

b : scale parameter b > 0

= RAYLEIGHVALUE(O, 1)

0 otherwise
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Student's t
Spreadsheet Function: StudentTValue

Parameters:

Example:

Density:

Distribution:

v : degrees of freedom v, a positive integer

= STUDENTTVALUE( 1)

5 \—(v+1)/2
f(x)_lﬂi[(v—kl)/Z] (1+x—) —00 <X <00

Vrvr(vi2) v

where T'(z)is the gamma function T'(z)= | £~ 'e™"dt

© 3

No closed form, in general.
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Triangular

Spreadsheet Function: TriangularValue

Parameters: xmin : minimum value of the returned random variable
mode : most likely value of the returned random variable

xmax : maximum value of the returned random variable

Example: = TRIANGULARVALUE(O0, 1,2)
X—X .
2 = Xpin SX SC
. xmax_xmin c_xmin
Density: f(x)=
X ‘xmax -X
CSX X,
'xmax _xmin xmax_ c
(x — Xmin )2
X . SXSC
: : : (xmax_xmin)(c_xmin) "
Distribution:  F(x)= 5
1- (¥ = X) c<Xx<X,,
('xmax - xmin) ( xmax_ C)
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Uniform
Spreadsheet Function: UniformValue
Parameters: xmin : minimum value of the returned random variable

xmax : maximum value of the returned random variable

Example: = UNIFORMVALUE(O0, 1)
S S
Density: fx)=0 x,.—x,. i e
0 otherwise
0 xX<Xx min
X=X,
Distribution: F (-x ) = — xmin <x< xmax
xmax - xmin
1 X e <X
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Weibull
Spreadsheet Function: WeibullValue

Parameters: a : location parameter a, any real number
b : scale parameter b > 0

c : shape parameter ¢ > 0

Example: = WEIBULLVALUE(O0, 1,2)
¢ |[x—a Cex [x—a ‘ >a
Density: f(x)={ x=a\ b p b
0 otherwise

- _[x—a ‘ -
Distribution:  F(x)={ | ~XP b rod

0 otherwise
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Discrete Distributions

Discrete distributions return some discrete value — true or false, 0 or 1, or some other specific values —
based on given probabilities and other inputs to the function.

The discrete distribution functions contained in the add-in follow. Refer to the description of each
distribution for more information on the add-in function and the returned value.

BernoulliValue
BinomialValue
GeometricValue
HypergeometricValue
NegativeBinomialValue
PascalValue

PoissonValue
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Bernoulli

A Bernoulli trial represents a single of a probabilistic event. The trial will either succeed (TRUE) or
fail (FALSE), with the probability of success given by p.

Spreadsheet Function: BernoulliValue

this function is also available as ProbabilityValue

Parameters: p : probability of returning TRUE, where 0 <p <1
Returns: TRUE or FALSE
Example: = BERNOULLIVALUE(0.5)
. l-p if 0
: k)= )
Density f (k) [ » £ }

Distribution: F(k):[ 1-p if 0<k<l ]

p if k>1
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Binomial

The binomial distribution represents the probability of £ successes in # independent Bernoulli trials,
where the probability of success in each trial is given by p.

Spreadsheet Function: BinomialValue
Parameters: p : probability of event p, where 0 <p <1
n : number of independent trials n > 0

Returns: the number of successful trials

Example: = BINOMIALVALUE( 0.25, 10)

(”)pkﬂ—p)"_k kelo,1, -, n

| 0 otherwise

Density: S k)=

k

n i1 _ n—i
Distribution:  F (k)= Z(i)p (1-p) O<k<n
1 k>n

where the binomial coefficient ( " ) =
i

i'(n—i)!
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Geometric

The geometric distribution represents the probability of obtaining k failures before obtaining a
successful result in # independent Bernoulli trial, where the probability of success in each trial is given

by p.

Spreadsheet Function: GeometricValue

Parameters: p : probability of event p, where 0 <p <1
Returns: the number of failures before a successful trial
Example: = GEOMETRICVALUE( 0.25)

f(k):{ p(1=p)  kelol,- ]

Density:
Y 0 otherwise

I—(1=p)*" k>0 ]

Distribution:  F (k) =[ 0 herwi
otherwise
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Hypergeometric

The hypergeometric distribution represents the probability of k successes in n Bernoulli trials drawn
without replacement (dependent) from a population N containing K successes.

Spreadsheet Function: HypergeometricValue
Parameters: n : number of trials
N : population size
K : successes contained in the population

Returns: the number of successes

Example: = HYPERGEOMETRICVALUE( 6, 10,4 )

Density: S (k)=

1s the binomial coefficient

1-(1-p)"" k=0
0 otherwise

Distribution:  F (k) =[
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Negative Binomial

The negative binomial distribution represents the probability of & failures before the sth successful trial
in a sequence of independent Bernoulli trials, where the probability of success in each trial is given by

p-

Spreadsheet Function: NegativeBinomialValue
Parameters: p : probability of event p, where 0 <p <1

s : number of successes s, where s > 1

Returns: the number of failures
Example: = NEGATIVEBINOMIALVALUE( 0.25,5)
(s+k=1)

VA=) (1= p) gl
Density: f (k)= k!(s_l)!p(l p) k €l0,1,-+-,n]

0 otherwise

k
Z S+l—1 k 1—p>l x>0

{ O otherwise

Distribution:  F (k)=
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Pascal

The pascal distribution represents the probability of having to perform £ trials in order to achieve s
successes in a sequence of # independent Bernoulli trials, where the probability of success in each trial
is given by p.

Spreadsheet Function: PascalValue
Parameters: p : probability of event p, where 0 <p <1

s : number of successes s, where s > 1

Returns: the number of trials
Example: = PASCALVALUE( 0.5, 3)

(k_l)' s k—s I
Density: fk)={ (k=s)!(s—1)! p'(1-p) kels,s+l,]

0 otherwise
k
(k_l)' s i—s
Distribution: ~ F (k)={ 4 (i—s)(s—1n7 (1-p) k>s
\ 0 otherwise
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Poisson

The Poisson distribution represents the probability of k events occurring where the probability of the
event occurring is small, and the rate of occurrence (1) is constant.

Spreadsheet Function: PoissonValue
Parameters: i (mu) : rate of occurrence p > 0
Returns: the number of events
Example: = POISSONVALUE(2)

uk

Laligpy’ [0.1.---]
Density: G E R k€0,

0 otherwise

k
u
Distribution:  F (k)= Zl_!
0
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