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Topics

» A framework for selecti
» Distributions and proj

» Examples



Is there a “right” distribution”?

»

»

»

Theoretically correct? E.g. Based on
behavior

it model of the input’s

Conforms with industr
Data driven? E.g. Dz
Pragmatic?

Mixtures of



Industry standards: Examples

Finance and Insurance

» Normal distribution for c
price from one period to
(for short periods; logno
longer periods) a

ition: VVolumetric

-~ pution: Core porosity
» Poisson distribur (%), % of abundant minerals,
X ——— - .
events (crashe: elements or oxides in

» |nsurance: P&
distribution fc
of events



Data-driven approaches

Fitting
» Data points are from the niform

random process (e.g.
not the level of, house

istoric or
etimes:

» Distribution is one of those
available in the fitti

‘ ,|thout replacement,

» Fitting may nc pling in order

where the datz
compound pre
those involvint
event risks



Pragmatic Approaches

Continuous

» Uniform

>

N4

Triangular

» PERT

Distributio

>

N4

Alternate
* Incl.
e je.”

>

A4



Distributions: Summary

Uses Conceptual Pragmatic Data driven

——

General Binomial, Poisson (Ris
Normal, Lognor

Any fitted
distribution

esampling

Waiting Time

Parameter
Estimation &
Statistical

Other



Lognormal distribution

» Multiplication of random processes
« Small multiplied by small i
 Large multiplied by

» Conceptual models: Log

random factors &

» Examples of applicat
« Future value of

Dositive asymmetry (skew)

of many

» LOQ(A.B.C. L

odic growth rates



Normal distribution

» Addition of random processes creates Binomial process with n=100
and p=0.1; average no. of head
* 90 ways for a tail to bec
« 10 ways for a head tc

« So around the average, t

» Examples of application
* NPV of cash flows ¢
* Goals in a soccer seaso
« Earthquakes in the Id
* RTAs In the\
+ People arri
» Electricity
* Travel time
+ Total compe
+ Total sales,
* Total amou




Poisson distribution

» Answers ‘“How many?”, rather than “yes/no
» Goals in football/soccer
*  Number of goals in a ¢

* Number of goals du
and p small =>RiskPo

« Number of goals o
and np constant; F

» Other examples

1,p)
ere n is large

vhere m is large,



Time to occurrence (constant
probability or intensity)

Discrete Time

» Questions

 Which period will fir oal (or
occur in soccer (
between goals)?

* How many coi
before getting a he

« How often " -
she is “a ponential distribution
(before los

» Simulation
MATCH funct
Geometric di



Time to occurrence — other
examples

Multiple occurrences with
constant intensity

» Negative Binomial: No. C
before s successes =
RiskNegBin(s,p)+s can be
from mathematics (stri
the definition of the ne
binomial distribution)

. RiskNegBin(l_

Intensity processes

assumed:

tion
1,8)=Exponent
S constant

oIty

Weibull(3.5, B) is

~ approximately Normal

RiskGeome o
multiple even nematics based on
process “for any

« Gamma(l



Parameter Estimation

--.-! R b=
WO

» The Beta distribution represe
binomial process given
You toss a coin 10
True probability of e
If you score 40 head

ion for probability of a

wer range

»  Similarly, the G e intensity of

a Poisson proce



Summary: Key “first line”
Distributions

Continuous

» Symmetric uncertainty

 Triangular: Pragmati
(approx.) symmetric
ranges/double bounc

« Normal: Conceptua
many random proce
Symmetrlc/double unbou

» Asymmetric uncert
 PERT: Pragm
symmetric
bounded

« LogNormal:
product of i

processes/
symmetric/

* Distributior

currence or not
ation to low

eral outcomes

Wltiple occurrences
hin RiskCompound)

Distribution fitting
sampling from data
mple or

rmulation can

' of methods
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Using RiskTheo functions

» General exploration of properties of di
» Properties of alternate pe
— Implied volatili vith percentiles

—  Effect of alte etry of
distributions

- Standard deviatic
 Implied biases of

uncertainty e.g.
Prop IC

\bove/below the modal values
R N odel calibration
» Approximatio
« Normal b
« Continuol
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V5.0 and 5.5: Some new
distributions and features

» RiskTheo statistics functions
* Cross-calibration when usi
» Distribution matchin
» RiskResample

» Allows for sampling
historic data

» RiskCompound (Risk

* Frequency-seve
multiple sources, é.g.

» RiskMakelnput

through

es of risk from

« Aggregat
expenses,
» RiskSplice

 Creates si

operating

» Johnson famil

distributions



RiskCompound

» Frequency-Severity Modelling e.g.
« Damages from accide

« Operational losses e olems, fraud,
rogue trading etc.

» General insuranc es, property,
catastrophes, eart rs’ liability
insurance etc.

« Capital requirermr ‘using value at risk methods to determine e.g.
the P99.5 '

« Credit los

» RiskCompo
distribution (€
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RiskMakelnput

» Treats argument to the function as &
sensitivity analysis, and excluc
analysis (even for that c

or the purposes of
1is from all sensitivity

» Examples of uses

« Event-Impact mc

(could also use Ris

« Aggregation o
expenses

r each event

[0 annual operating
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Selection of Distributions: Recap

»

»

»

»

»

Conceptual?

Industry standards? e.g.
Oil and Gas: Reserve
Insurance: Number of

Availability of data and its U

Re-sampling from ribution)
Use data to calibrate
Pragmatic
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Last words

»

»

»

Don’t panic!!! There is generally no abs ctdlstrlbutlon Correct

distributions exist in only idee

Be optimistic!!! As long '@RISK

model will be a large

Use a combination of
* Think abou (
* Think abc
 Check\



