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Key components of the model

Retirement Savings Model

» Allows using a dynamic
construction of the time
series model given current
and retirement ages

» Enables multiple scenarios
to be analyzed by:
A Investment posith
A 3 retirement ages s
A Withdrawal ration |




Key Components of the model

Living Expenses Growth Parameters

Living Exp. Distribution Graph

Investments Living Exp. Distribution G r1ph NOHTH'

. 16.78
401 (k) IIF'.A | Other Savings |

Distribution
Type I Mormal - I

Distribution Parameters

Correlation Matrix
404 (k) IRA 0. Savings

» Uncertain variables:
A Inflation
A Performance of assets
A Correlated time series needed






Oll Field Development

Oil companies need to assess new fields or
prospects where very little hard data exists.

Based on seismic data, analysts can estimate the
probability distribution of the reserve size. With
little actual data available, your discovery team
wants to quantify and optimize the Net Present
Value (NPV) of this asset. In the process, you will
optimize the number of wells to drill, the size of the
processing faclility, and the plateau rate of the field.



Oll Field Development

You can simplify this analysis by representing the production profile &
three phases:

(1) Build upg The period when you drill wells to gain enough
production to fill the facilities.

(2) Plateau After reaching the desired production rate (plateau), the
period when you continue production at that rate as long as the
reservoir pressure Is constant and until you produce a certain fractior
of the reserves. In the early stages of development, you can only
estimate this fraction, and production above a certain rate influences
plateau duration.

(3) Decline The period when production rates, P, decline by the same
proportion in each time step, leading to an exponential function: P(t) -
P(0) exp{c*t), where t Is the time since the plateau phase began and
IS some constant.



Oll Field Development

With only estimates for the total Stock Tank Oil Initially In
Place (STOIIP = reserve size) and percent recovery amount:
the objective is to select a production rate, a facility size, anc
well numbers to maximize some financial measure. In this
example, the measure used IS the P10 of the NPV distributio
In other words, the oll company wants to optimize an NPV
value which they are 90% confident of achieving or exceedin

As described, the problem is neither trivial nor overly :
O2YLX SE® ! KAIK LI I GSI dz NI
does increase costs with extra wells and larger facilities.
However, facility costs per unit decrease with a larger
throughput, so choosing the largest allowed rate and selectir
a facility and number of wells to match might be appropriate.



0il Field Development - Model Parameters

— Model Parameters

— Production

# Years I 20

— Input Distributions

STOIP (Reserve size)  — pigtribution Parameters

Recovery Distribution Type | Pert

Well rate

S —— Min I 1050 mmbbls
Discount factor

Well cost

M. L. I 1500 mmbbls
Max I 1950 mmbbls

Other Inputs | Facilities Costs |
Time to plateau 2.00 Years
Wells to dril 2.00 (decision variable)
Minimurn rate 2.00 mbd
Facility size Iw (mbd; decision variable)}
0il margin 2.00 %/bbl
Plateau ends at IW % of reserves
Plateau rate is IT % of reserves annually

STOIIP (Reserve size)
1.220 1.780

__5 0% 0% _5 0%

N =

Minimum 1050, 0000
Maximum 1950, 0000
Mazn 1500, D000
Std Dev 170, 0840

e
e

Values in Thousands

— Abbreviations Used

Qil Production Profile

mmbbls: million barrels

mbd: thousand barrels per day | Budduz Platesu | Decline
Phase Phaze FPhase

o -
g time

§/bbl: dollars per barrel G roth Mature Decline

Years e fears

gmm: million dallars

Finish |




Key components

» Dynamic forecasting period

» Variables:

STOIIP (Reserve size) Reserves . I:lr-.-1.a:-:
latean
Recovery Max plateau rate :
. Buildup Flateau
Time to plateau Plateau rate Fh

Well rate Build up production
Wells to drill

Minimum rate

. - . tme

Plateau production Sram Mature  Decline

ears ears

Plateau ends at
Decline factor
Production life

Discount factor
Well cost
Facility size

Oil margin
Plateau ends at
Plateau rate is



Change Model Parameters |

Back to model

Run a simulation

0.010 -
0.009 -
0.008 -
0.007 1
0.006 -
0.005 1
0.004 -
0.003 1
0.002 1
0.001 1

0.000

-200

-150
-100
-50

NPV
47.8
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100
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RISK DEVELOPER KIT (RDK)

The @RI | el oper 0:¢
Pal i sac
programmin
to build Mon
using Windows & =T programming
language Visual
Basic, 0 '




Other DKs?

risk analysis programming toolkit

fit probability distribution functions to
data in programs written in C, Visual

Basic, or other programming languages

P rrreadl  optimization programming toolkit

L e o mo e Ev o | -glgontons g e 1

optimization engine with the power of
@RI SKos Monte Carl o =
unprecedented problem-solving ability
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