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Spotfire Communicates Portfolio Analysis of

Investment Opportunities on

Efficient Frontiers of Many Measures
Dr. Stephen M. Rasey, CFO, WiserWays, LLC
Spotfire San Francisco Users Meeting, October 15, 2003
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Portfolio Analysis

A search for Efficient candidate Portfolios from a collection of potential
Investment Opportunities.

: RIGS
Acceptable Candidate CAPEX

Portfolios must satisfy PERFORMANCE
Business Needs:

Minimum DECIDE !
Acceptable ACT!
Prospect Database Results
+ v :
&> A Few Good

Make Portfolios  Apply Constraints Portfolios
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Investment Opportunities

* Projects where you have an opportunity to invest
capital with estimated, but uncertain, profitable
returns in the future.

« Example here: Exploration Projects

Develop Produce Tax

The Prize!
NPV >0
Cash Flow >0

estimated but Uncertain Success Earnings >0
\ Fail

Expl Wells

Write Off G&G & DH

Write Off G&G
Invest? NPV = 0
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Use the Access Database to prepare Queries for Spotfire

x|
You can do the job many ways...

Do it better with P I =N
-0/

: VS WiserWays Efficient Frontier Prospect Database
ISer Y % Sample Database, Ficticious Prospects - 2003.01.30
Stand Alone DB: D:'Data\Spotfire Developer'030220 Conference'Q)DEcon'WWEffFront.mdh

Efﬁ C i e nt A - Home Switchhoard
Excel + : ; F1D2 - Project Data to Spothire  [All]

B1A2 - Portfolio D ata to Spotfire  [All]

.. Starting

Designer:

Stephen M. Rasey, P
WiseriWays, LLC
{(f13) 8704706

raseysmigwisenvays. b4 1.41 | M1A1 - Copy Queries to Backend D atabase

E xit | Exit - Close Access

SOMEFRIGHTS RESERLIED TI, A

ight {c) 2003 WiserWays, LLC. Some Rights Reserved @&Saie. |c
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F1D2 — Choose Canned Queries to send to Spotfire

;Iglill
Send Prospect Data to Spotfire (F1D2) =

Choose the
Project Queries Available Query
5101 Project Scalers and Flows in columns, Year Row S1DlgnuScalersandFlows_S1B3_S1C2
S1B3 Project Scalers only S1B3qxtScalers
F1Al Project Rows(lineltem, Year) FlalgryLineltemFlows Choose a
F1B2 Project Rows(lineltem), Cols(Year) FiB2gnuCasel ineyYear ;
F1CZ Project Rows{Year), Colzilineltem-Organizedy  F1C2gnuFlCllinesInColumnorder Spotflre

Template that is

Spotfire Templates Available COmpatible with

5101 Spotfire Scalers and Flows spothS1D1ScalersandFlows.sfs _ the query
Connachion and Guery Stang sant fo Spatfia.
Select £ tem HIDZ, F.ftemDescrption, £.RemTID3 From Launch the
SISt Prafact ST fammiaias ax © WRERE fem Iine = 5707
--=5end to Spul:firej< Query

B Create New ..
Spotfire Wind Use an existing

instance of
Spotfire or
create a new one

OILIO)
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A Prospect Inventory —

The most important collection of assets of an
Exploration Company
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The High ENV (Expected Net
Present Value) Projects are, not
surprisingly, at high Probabilities of
Success.

Note that the color scale is not
particularly useful because most of
the ENV’s are very low.

Size is by Exploration Capex.

Calar by ENY
<4 057587, 924 3493,

TS

Size by EnpCap
054625, B06.221..
s nmEH

The labels show 1IDFroject

= )
cCommons
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ROR vs NPV color:Env Size:Prob

View Project Metrics in the inventory
18] b to check for Quality of the input data.

0.7 Portfolio Analysis is particularly
sensitive to optimistic estimates.

We highlight here 10 project with the
highest Expected NPV

Calor by ENY
-4 98787, 924 3493,

N

Size by ProbGec
0.05044 ... 049635,
SRR X T |

0 500 1000 1500 2000 2500 3000
S MEY
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If Success Cash Flow After Tax by year

A Line Chart is a much better way to

4700 |
show theFlow data.
<1001
2001
23001
21004
1400 4
200+
1007 )
500 1 =
= All columis use individual
== zeales.
-12004 Er CashFlow
Markers are connected by
-1300 4 IDProject. and arderad by “ear.
2005 2010 2015 2020
ear
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Portfolio Analysis

A search for Efficient candidate Portfolios from a collection of potential
Investment Opportunities.

: RIGS
Acceptable Candidate CAPEX

Portfolios must satisfy PERFORMANCE
Business Needs:

Minimum DECIDE !
Acceptable ACT!
Prospect Database Results
+ v :
&> A Few Good

Make Portfolios  Apply Constraints Portfolios
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Building a Candidate Portfolio
Prob Prob 100% MMBOE 100% NPV
ProjectID Acquire Success |JP10L P50 PO9OH |P10L P50 P90H |Faill
359 1 0.102 97 145 218 107 156  228] -17
360 1 0.449 97 117 1401 198 230 268] -13
361 1 0.083 291 437 655] 398 543 762] -10
362 1 0.457 107 128 154 42 63 89 -45
364 1 0.475 75 90 108 70 85 103] -48
365 1 0.220 237 308 401 261 332  424) -67
366 1 0.056 335 586 1026 160 411 851 -9
368 1 0.125 249 374 561] 644 829 1105 -21
369 1 0.209 205 266 346 187 249 329 -36
370 1 0.327 244 293 351] 383 444 518 -94
371 1 0.126 76 114 171 110 148 205 -4
373 1 0.200 227 295 383] 59 725 892 -21
L
O
=
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Confidence of At Least X Reserves Sl

0
100% Prob 100% MMBOE 100% NPV 0

ProjectID Success |P10L P50 POOH |P10L P50 P90H |Fail a—p—)
373 0.102 97 145 218] 107 156  228]) -17 0

80%

A 1 well Portfolio
60% -

NiserWays Confidence Curve —

Calculator a tool that will quickly compute] | o
the inverse cumulative probability curve o
(a “Confidence Curve”)

40% A

Confidence of > X Reserves

20% -

0% -
OT 200 400 600 800 1000 1200 1400 —o0
RiSked MMBOE Reserves 0

M e an —@— Expected
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Confidence of At Least X Reserves i

Prob 100% MMBOE 100% NPV

ProjectID Success |P10L P50 P90OH |P10L P50 P90OH |Fall ——)
373 0.102 97 145 218 107 156 228 -17 0
371 0.449 97 117 140 198 230 268] -13
370 0.083 291 437 655 398 543 762 -10

100% ﬁ{ ® — 0

80%

A 3 well Portfolio 0
60% 0

Note big high —+o0
40% side at low oo
probability —_—

20%

Confidence of > X Reserves

AlATAIAAIA'AIA'ATAIAIATAIAAIAIAIA

0 T 200 400 600 800 1000 1200 1400 —0
RiSked MMBOE Reserves 0

M e an —@— Expected
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——2373

Confidence of At Least X Reserves il

s

Lo0% . il

0 Prob 100% MMBOE 100% NPV ™
ProjectiID Success |P10L P50 POOH |JP10L P50 P90OH |Fall a—pu)
373 0.102 97 145 218 107 156 228 -17 0
371 0.449 97 117 140 198 230 268] -13 8
7)) 80% l 370 0.083 291 437 655 398 543 762] -10 0
g 369 0.457 107 128 154 42 63 89] -45 8
o 368 0.475 75 90 108 70 85 103] -48 —_
8 366 0.220 237 308 401 261 332 424 -67 0
b} 365 0.056] 335 586 1026] 160 411 851 -9 —
x 60% 364 0.125 249 374 561 644 829 1105 -21 0
> 0 —%—0
. —¥—0
A An 8 well Portfolio, —e—0
"lc—) . —+—0
© but notice: we also have -

0f - . .
2 40% 2 each portfolio leading to this e
()] “¥X: . . ()
° f&‘ one — 8 portfolios at different —eo
c o< Ik funding levels °
‘ . —
S 20% AN .
\ —0
0
—8—0
Row,y 0
o ‘ =)
0% L VS Vo nnnnnnnnnnny - 655“----"-'{'A"!ALA"-M~MA __:tg
——0
0 200 T 400 600 800 1000 1200 1400 | —o
—0
Risked MMBOE Reserves .
0
M e an —@— Expected
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Candidate
Portfolio \

Prosp 1
Prosp 2
Prosp 5

Prosp 7
Prosp 8
Prosp 11
Prosp 13
Prosp BB

Prosp 21
Prosp 25 _/
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Portfolio Risk and Reward

P99
P90

P50

P10

PO1

Spnt-i‘ire

“Downside

A

“Confidence

Curve”

Cumulative
Probability
Curve

Mean
Media
“REWARD”

RISK”

How much
you miss the
Reward &
Probability
you miss it.

© 2003, Stephen M. Rasey, WiserWays, LLC
Some Rights Reserved
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We Plot the Portfolio Higher is better

as ONE POINT A
(Risk, Reward) <
Lu1750
| o
P99 <+1— “Downside 1300
RISK”
P90 “Confidence |
Curve” e | How much 1250
. l you miss the %
Cumula_tl_ve | Reward & 2 > .
Probability Probability T 100
P50 Curve I you miss it. L]
@]
o 7
@]
Mean
Media
13 w)
P10 REWARD I
PO1 \‘ 20
A
Performance Measure (Recursos, VPN, Prod.)
0
0 50 10— 200 20
CBOE.DSRisk RISK

<
<

Lower is better
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Confidence of At Least X Reserves

100%

80% l

60% -

40% A

20% -

0%

Spotfire San Francisco Users Meeting, Oct. 15, 2003

400

Risked
Mean

373
371
370
369
368
366
365
364

Prob

ProjectlID Success

0.102
0.449
0.083
0.457
0.475
0.220
0.056
0.125

100% MMBOE 100% NPV
P10L P50 PO90H [P10L P50 P90H |Falil
97 145 218 107 156 228) -17
97 117 140 198 230 268] -13
291 437 655 398 543 762 -10
107 128 154 42 63 89] -45
75 90 108 70 85 103] -48
237 308 401 261 332 424 -67
335 586 1026 160 411 851 -9
249 374 561 644 829 1105 -21

A common measure of Portfolio Risk is to

600

800

MMBOE Reserves

1000

A'Aw

1200

© 2003, Stephen M. Rasey, WiserWays, LLC
Some Rights Reserved
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Risk Reward Plot for an 8 well Portfolio Trace
400 (111, 352)
Each stacked curve has its own (X,Y) \,
350 i int. \
m | call this
é 250 + cumulqtlve | ~
- Portfolio Build a
B 200 | Portfolio Trace.
< 150
o Each pointis a /
g 100 | Portfolio at
& increasing Capex
50 +
0 I I I I I
0 20 40 60 80 100 120
Downside Risk
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Confidence of At Least X Reserves

100%

80% l

60%

373
371
370
369
368
366
365
364

Prob

ProjectID Success

0.102
0.449
0.083
0.457
0.475
0.220
0.056
0.125

100% MMBOE 100% NPV
P10L P50 PO90H [P10L P50 P90H |Falil
97 145 218 107 156 228) -17
97 117 140 198 230 268] -13
291 437 655 398 543 762 -10
107 128 154 42 63 89] -45
75 90 108 70 85 103] -48
237 308 401 261 332 424 -67
335 586 1026 160 411 851 -9
249 374 561 644 829 1105 -21

40% A

20%

0%

Spotfire San Francisco Users Meeting, Oct. 15, 2003

T4OO

Risked
Mean

To do Portfolio Analysis, we
must change which projects
are funded and their working

interests.

600

800

MMBOE Reserves

1000

1200

© 2003, Stephen M. Rasey, WiserWays, LLC
Some Rights Reserved
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Confidence of At Least X Reserves

100% &

80% -

60% -

40% A

20% -

0%

359
364
371
360
361
365
368
373

Spotfire San Francisco Users Meeting, Oct. 15, 2003

Prob

ProjectlID Success

0.200
0.125
0.449
0.126
0.327
0.056
0.475
0.102

600
MMBOE Reserves

We can calculate Confidenct¢

100% MMBOE 100% NPV
P10L P50 PO90OH [P10L P50 P90OH |Fail
227 295 383 596 725 892 -21
249 374 561 644 829 1105 -21
97 117 140 198 230 268| -13
76 114 171 110 148 205 -4
244 293 351 383 444 518] -94
335 586 1026 160 411 851 -9
75 90 108 70 85 103] -48
97 145 218 107 156 228| -17

curves for a new portfolio in

under 2 seconds!

This allows us to build
THOUSANDS of candidate

“ Av

I‘LA

7 PP ay

“! A\

800

AM“NMM

1000

i portfolios cheaply

AlA
v I PRI -AiA‘A"|A‘A

v~

1200

© 2003, Stephen M. Rasey, WiserWays, LLC
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WiserWays MultiField Confidence Curve Calculator

The largest version can handle
— a 5000 Project inventory,
— Up to 150 funded at any one portfolio
— Up to 3 discrete working interest per project

— Customized weighted project selection based upon good
heuristics.

e Each trace calculates has up to 150 Portfolio points.

e Each Portfolio point has FIVE confidence curves at
Isotiles (every 5%) for MMBOE and NPV written to the
database.

* Process time: 10 seconds per trace including writing to
the Database. -- 15 Portfolios per second. (.chz pentium v)

 Confidence Curves calculated directly without simulation
« Avallable for sale from WiserWays.

Slide:20 © 2003, Stephen M. Rasey, WiserWays, LLC
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WiserWays MultiField Confidence Curve Calculator
Superior to Monte Carlo Simulation

o Calculation speed is 20 seconds. Monte Carlo
simulation could take 200 to 2000 seconds.

 Repeatable. No random numbers used.

e QOutput of Monte Carlo simulation always have a
statistical uncertainty in the result.
MultiField has no such error.

e MultiField automatically writes results to a database.
Most Monte Carlo applications us manual processes to
write to separate spreadsheets.

 Input Distributions are not limited to Log-Normal
assumptions.

Slide:21 © 2003, Stephen M. Rasey, WiserWays, LLC SOME FIH1S RESERLED
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Definitions
DS BOE
 Efficient Portfolio: 2000
A portfolio that
. 1750+
provides the
greatest expected 0 Batter
return for a given _ s
level of risk. o
_ __ = 1000-
e Which is Lowest 5 --1r
] ) o 750-
Risk for a given O
expected return. 500,
250- |
|
0,
0 50 100 150 200 250
C.BOE.DSRisk
Slide:22 © 2003, Stephen M. Rasey, WiserWays, LLC
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Slide:23

Efficient Frontier:
The line on a risk-
reward graph
comprised of all
efficient portfolios.

This is the
Frontier for all
portfolios
regardless of
Capex Level.

Spotfire San Francisco Users Meeting, Oct. 15, 2003

Spntfire

Definitions
DS BOE

2000+

1750

1500

Reward

1250

1000

. BEOE. Mean

750+

500

250

0 50 100 150 200 250
C.BOE.DSRIisk

© 2003, Stephen M. Rasey, WiserWays, LLC
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Definitions
DS BOE
 Efficient Frontier: 2000,
The line on a risk-
reward graph 1750 3
comprised of all =
efficient portfolios. = 1500
o
This is the Frontier for - 12580
all portfolios with o
Capex limited to = 100
under 500 MMUSD. 2
03 750
So the Frontier is 500
dependent on Budget
and Goals 250
0l
0 50 100 150 200 250
C.BOE.DSRisk
Slide:24 © 2003, Stephen M. Rasey, WiserWays, LLC
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Confidence Curves in Excel and Spotfire

Spotfire Profile Chart

Excel (rotated)

MMBOE Conf
300 MMUSD
200 MMUSD

Portfolios at
400 MMUSD

FL1230873
rS02°3087
L3083
5133097
233097
r523°3097
H1E33087
rSE0°3087
2130873
rSF13087
1533087
r550°3087
1323087
r590°3087
M£23087
r5£7°3087
r132°3087
r522°30497
fiE33097
r563°3097
6330487

4500
4000+
3500+
3000
2500
2000
1500

SanIasay JOGINN
100% 00s¢ 000¢€ 005¢ 000¢ 00ST

R T
..........

la)
i)
4%
7

1000
500-

%0

- %02

%0v

%09

- %08

> | sanlasay X <}o aduapluod

K %007

SOAJ9SaY X 1SeaT 1V JO 82UapIju0)

—_—

IV

IO

SOMIE RIGHTS RESERLIED]
@cr&atim s
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M_y MMBOE Risk Reward Trace 1007

Each Portfolio Point on the Risk Reward Plot
Maps to a Confidence curve

BOE DSRisk MMBOE Conf
‘0‘ 27504
2000 “‘
““ 2500 7
<&
L4
1750+ - 2250
L
2000
1500
1750
- 1250 1500
g
L]
= 1250
LL 1000
D 1000
(W /
o 750 750
500
500
250 -
250+
i E= =Rz = =R e = = s =R e =
O O O 00 00 [ [ 0 0 Ly U = = 0 0] ] o— — OO O
(T T T e A O
Lo L L b b b b e b i b b b b b b b b i b
0 e e e O e e O e e e e e O e e O e e e e e O
o o [
w w w w w T T O T T O O
0 50 100 150 200
C.BOE.DSRIisk
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The Risk of a Portfolio = Steepness of the Confidence Curve

BOE DSRisk MMBOE Conf
2000 2750 7
2500 . .
1750 High Risk = Steeper
2250
1500 All these portfolios
deliver the same Mean
1250+
5 ' (Expected Value) Result
=
LIJ 1000 \LZME.MJ‘]«W"HT\\:-.E\\-
o
o
(] 750 .
Low R|§k = Flatter
50
500
250 250
0, AT EBELEEEEEEEHE8E0588
N I SRR EEEEEEEEEER
CBOEDSRiSk T T T T T T o T o I
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The Mean value is often more important than Downside Risk

BOE DSRisk MMBOE Conf
Portfolios with 190 to 200 0
2000 Much Higher Reward for
1007 only a little higher risk.
1750 00 Higher Reward at all levels
of Confidence.
1500+
- 1250
m
I
=
LLi 1000
O
(W]
i 750 .
500
250
’ AT RN SERRRE AN EEEE
C.BOE.DSRisk GUUUUUU U0 U0 U000 000 OO
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NPV Risk Reward, Trace 602, with Details of Project WI

Pd |[ErHE|(S e ||t EE |B2n8 ||g:=||0En|

2Lzl | il
Bl | ™ C.BOE.IDCorfCurve -
Tl e 47329 &§1721
o E I Kl
L I E00
’ IDSet
— v 11
|| _I 00
C.IDTraceSeq
| 23665 40861
400 [ [4]
]
d CIDTrace
- 602
' L=
J 15eq
200 1 5]
« [ /I
9 100 CumCapex
= 085359667, 1641.411457...
(] / [4]
| 0 /
- T T T T : C.BOE . Mean
B 500 1000 1300 2000 2300 | 208723497 .. ¥488.514038...
-| [3] CHPv.Mean = ||| 3] 7 4]
: 7
eilicin C.B0E DFfisk
EI:S 0.75 0.40..: 0.33..: 0.33..:
0.5 0.73 0.40... 033, 033
0s 0.73 0.40... 033, 033
0.3 0.73 0.40... 033, 033
0.5 0.40... 0.73 0.40... 033, 033
0s 0n4a... 0.73 0.40... 033, 033 -
| 3
1BE5Z462769) [r |45 out of 17197 records visible (0,26 %), 45 marked |® Spotrive
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Trace 602
Shown

Spotfire’s
Details on
Demand
shows you
the
working
interest of
each
project (a
column) in
a portfolio
(row)
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cCommons



. Spnt-i‘ire
WiseWags

You can use any measure of risk

80% Confidence NPV vs Mean NPV.
- 1200+

4(7; Higher levels of 80% Confidence

®© NPV are better than low levels.

@ 1000+

Eus) .

© Higher Mean NPV are better than

D oo 6};;0 Lower Means.

— — /@
= = Q ’7/‘/<\ The Efficient Frontier is where you
O > g00- o ﬂ 0 trade one measure for another.
E al m L /7[}'@
= Z e
(3 8 400

c

Q

O

[Sm—

g 2007 . Color by C.HPV.C20

U u . 44 23331, 2738705,

\O 0 ize =

S Better —> e

w 1 1 1 1 1 1 - " . . ..

1] a00 1000 1500 2000 2a00

MNP Mean
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Efficient Frontiers can also
compare trade-offs between conflicting goals

ROCE vs NPV - C.NPV.Mean vs. ROCE-2006w

Here we compare
Return on Capital
Employed in 2006 vs
Portfolio NPV (in
2003)

The selected points
(red-blue) are
constrained by
CumCapex between
450 and 515 $MM

0.2

0.15

Better =————

ROCE-Z00Bw

0.05

Better —>

0 500 1000 1500 2000 2500
C.NPV.Mean

Slide:31 © 2003, Stephen M. Rasey, WiserWays, LLC
Spotfire San Francisco Users Meeting, Oct. 15, 2003 Some Rights Reserved




: Spntfire
WiseWags

Are there any Companies using this Portfolio System?

Sil =D PEMEX

EXPLORACION Y PRODUCCION

At the April 2002 AAPG Convention, Pemex presented their processes
for Risk Analysis and outlines of their Prospect Inventory. They
reported they had over 1000 prospects.

Brett Edwards of Custer Resources saw a version of this Portfolio
Analysis presentation from the May 2003 London Spotfire User’s
Conference. We made a proposal to Pemex Exploration Executive
Management on July 20. We got an immediate go-ahead.

By October 8, the we had generated over 1,500,000 portfolios on over
20,000 traces.
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iserVVays

WiserWays Example data in common types of displays
Stable layouts are essential for quick understanding

/ﬁ
Portfolios
S 5 o
AT <soow [FITEXED BEE o= BE =t ETE |
2000 = . = L <
= o Capex = = = O 9 ¢ 0.3538965727256..
= | @ = > il [ D
= | 1750 o oa] Doer
o3 v =| 2o000{ &3 = N =
v | 1500 = o & - = 11
2 i
= W = |8 1o | 2 3
al - Te— - -
12504 O 15004-@ 1 % 400 o 4 IDTrace
& ") : 551 1005
100040 = L 18 [ [«
> 300D
= 1000 Reia | =
750 E (al - IDTraceSeq
> 200 23665 43226
500 [»] [«
5004 ¥ 100 =
250 -NPV v “Oil Prod 15=a e
0= ean J
o 0 ! . o MMBO 2007 || > [«]
= , , S R 0 S00 1000 1500 200 e e L
= 0 50 100 150 200 25 » 4] _C.NPY.b @li CurnCapex
- SumOFFrod iR -2007Fw -
&lﬂ [«] C.BOE.DSRisk & 4] C.HPY.DSRizk I 0.85383... s00
3 A
5 MMBOE C S [=FS | 1 \P¥ Con JRT=TEST] -urul: 1ol x| I%Em IRT=TI] Iy | | -1
] 3000 hd E
- c =] = Cash Flow AT L || SBOEMean
000 | @ 3000 = — SMM C | 2.0872.. 1988.51...
) M umu (] [<]
2500{-63 1000
25001+ = - 0 C.BOE.DSRisk
L 000 @3 2.0219... 265.065...
20004—+1) () 1000 [»1 [«]
1500 () 15004 = -2000 = C.EDE.CS3
y L 0.6709... T42.642. .
% 1000 E ey - [ [4]
10004 -4000 )
500 Z 8 C.BOE.C95 =
500+ T L £ £ £ £ £ £
T EEEEEZS Soisssssssa ||| DS NRY
T EEEEEE LT CTESSRSRSS CoeEgEgEEge [l
2 olor (=]
EEEEL R DEEEEERG EEEEEEEEE ) e
{ ey s s s e e e Y e s s s e } [ Ty S By S Ny N N ) oOoooo oo ooo C
| =2E2E=22===2=2=== : - eeeszzee et ||| I
N [ S S R ) = 4 i il (o it (o (o (e e i | _
?|L| «] 12 ~ 3 |« BVI | IET| 1U'| Size by CumCapex
CFAT... MIAT ...




NPV vs Capex -

MY Mean

Spnt“i‘-ire

1800
1600
1400
1200+
1000
800
600+
400+
200
0

1004
200+
3004
400+
500+
E00-
FO00H

CumCapex

ISer ays_,
Project Census:
. . y .
An Excel tool using VBA and Spotfire’s API to list the
Projects funded in each portfolio
Expl. Capex whefe Opportunity was funded
By Portfolio frace By Portfolio Trace

Capex: 492 485 Capex: 492 485
Order Desc C.NPV.Mean 157 1487 der Desc C.NPV.Mean 1575 1487

Oport Opprt

Clave Oportunidad  |Countl 614 671 Clgve Oportunidad  |Count 614 671

578 |Proj 578 2 5 16 380 |Proj 380 1 262

359 |Proj 359 2 41 28 392 | Proj 392 1 296

541 |Proj541 2 45 48 582 Proj582 1 319

561 |Proj 561 2 65 41 518 Proj518 1 330

440 |Proj 440 2 111 158 512 | Proj512 1 370

498 |Proj498 2 174 103 404 | Proj 404 1 385

382 |Proj 382 2 229 171 508 Proj 508 1 406

590 Proj 590 2 212 209 523 Proj523 1 416

556 |Proj 556 2 287 251 374 |Proj 374 1 432

422 Proj422 2 298 254 480 Proj480 1 438

479 |Proj 479 2 387 319 464 Proj 464 1 445

520 Proj 520 2 407 338 550 |Proj 550 1 455

530 |Proj530 2 479 430 567 Proj567 1 462

557 Proj 557 1 54 391 Proj391 1 465

563 |Proj 563 1 97 528 Proj528 1 485

371 Proj371 1 114 598 Proj 598 1 485

609 Proj609 1 124 360 Proj 360 1 488

446 Proj 446 1 220 455 | Proj 455 1 492

546 | Proj 546 1 245 0

—
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: Spntfire
M—* Use a Binned measure to create
Contour Plots: Gas Prod 2007 vs Oil Prod 2007

PO e De 0 . 651-031014a-5e as Prod 200 q Prod 200 — =] =]

File Edit View Visualization Tools Window Help _|E|£|

|

(— |

|

B R & me(w ||k EE B R2ms | [e= B

= | ' ==l
% Contour Prod 1006 2 -
I-:l/:- [ Ma
% GO0 ,|7 e
é Iﬁir‘:r‘ned CurnCapes ,_//_//?\
2 & A
IS 085889667 27 256,
1 =00 { 99.993970031 738..
hd { 199.96569824218..
v " 300.01313347656..
\)o \C) " 3999645080566
4004 @ B { 499.96347045898..
> " B00.002441 40525,
" 599.99993896484
 ¥99.96917724609..
_— " 899.9933984375 -
i |  1000.2659912109..
L D.SESBEIEE?Z?ZEEJ
IDSet
=it \)O M 11
) ¥ 12
% o IDTrace
\ %o 551 1005
1004 oS o OO o [ KT
PO OO OO $‘\I\‘\I\ IDTraceSeq ;I
. by % o Cape)( \n Legen d =] =]
) (@] o Gas Prod 2007 vs Lig Proc.=~
0- > )
- T T T . . . . Caolor by CumCape:
=] o 20 40 &0 &0 100 120 0.958296E67... 1641.4119
I | (4] SumDfFradOiR-2007w = |
MME... MPY ... " Heat ... MPY . CRAT.. | MIAT.. CapE... . ROC.. ROC... Cumu... || EEEE |— | | 5 |—|
[ Click on a record or
(41, 5560985218813 ; 5.91435751457559) [ |59 out of 19562 records visible (0,45 %), 0 marked |@ spotrive
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iserVVays _  Case Study: Select 2003 Exploration Portfolios
based upon Reserves, Finding Cost,
Development Capex and Production.

RO...

Spntfire
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] FAE R GG e e e ||~ TP ETE PR T P AT TR
& [¥] ] 10 ~ || 2 [=] 4] 12 ~ &‘ Dievel Cost per BOE + @' [ T4] CumCapes - |

Contour Prod 1000
- v Ma
v ve=

N

Binned CumCapex 427
Al
= 0858896672725,
™ 99998970031 72..
™ 1999656922421 .
i 300.0181824765..
™ 399.964502056E. .
™ 4999634704589,
i+ 5000024414062,
™ £99.9999339648..
i 799.96917F72460..
i~ 899.9833924375

= 1000.265991210.. /

IDSet
¥ 11
W12

IDTrace
551 1005

[ [« ~|
Legend ==l

Gas Prod 2007 ws Lig Prod 2

Color by C_HPY.C3S0
148 4766625 878.751154..

The labelz show IDTrace

ol | | rl

_I Column | Walue
(3 T 11
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—> Orientation: What are the Plots in the Display?
MMBOE and NPV vs Cumulative Capex

[«] = ceoen] [ E

20004

1750

15004

1250

1000

7E0

500

260

= ¥ vs Capex - C

Y axis: Mean Portfolio Risked
Net Present Value (MM 2004)

Spnt-i‘ire

T =

Total Expl Findin... & =
O.EFY.. 211E1..

[+ [=]

[~ FOCEZ0Tw [2]

[«] * CNPvMe

X axis: Exploration Drill Capex

E=pl Finding Caost iz
0.3358.. 1.0580..

i3 [«]

(cumulative) ($MM)

i

Contour Prod 1000
r v Ma
v ve=

Color by 90% Confidence NPV
(Low Red, High Green)

2004
4004

Lo Y e R e B e Y e

0004
2004
4004
16004

=
=
=]

Al CumCapex ™ I

Y axis: Mean Portfolio Reserves
Discovered (MMBOE)

X axis: Exploration Drill Capex

(cumulative) ($MM)

Color by 90% Confidence
MMBOE
(Low Red, High Blue)

Having “Binned” the —
CumcCapex, we show here

Binned CumCapex 427
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only Portfolos between 600
and 700 MM Drill Capex.

IDSet
¥ 11
W12

We show “deselected”
portfolios in a pale green

IDTrace
551 1005

2] [« =

(e =l

MHFY ws Capex - CumCapes «
C.MNFY Mean

Color by C.MPY.C90
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Spntfire

—” Qrientation: What are the Plots in the Display?

ROCE-2007 vs NPV: 2007 Gas Production vs Oil Production

Y axis: Return on Capital
Employed in 2007

X axis: Mean Portfolio Risked Net

Present Value ($MM 2004) <

Color by 90% Confidence NPV

(Low Red, High Green)

IG rocevs JRT=1E 1 co Prod 2007 v ARIT=TEY
= =
=| o8 =
% (il =
[ ] 0.7 o
= L
E;E 0.5 = 5004
e fo)
> [}
={ o5 g| 400
o
0.4 ~
= 300
0.3 hd
0.z 200
0.1+ 100
4
! ! ! ! 0
= = = Ci =
= = = = T T
- L2 oo 0 20 40 ecoff=0 100120
& [v] [4] C.MPYMean « & 4] SumDProdOfF-2007w

Y axis: Mean Gas Production in
2007 (BCFlyr)

X axis: Mean Liquid Production
in 2007 (MMBOl/yr)

Color by 90% Confidence NPV
(Low Red, High Green)
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iserVVays _ . : :
= Orientation: What are the Plots in the Display?

Spntfire

Finding Cost vs Capex; Finding Cost vs Development Cost

MI _ s =
Y axis: Total Finding Cost per || [zalEeFidn. 2
2 The Y-axis of BOE of Reserves. ($/BOE) ||2— =
= these two plots are the same. |E_“3°3'£'i‘d'?_%§§§___ &
= : . . ] ]

The left one shows a potential X axis: Exploration Drill Capex N
trade off between Exploration (cumulative) SMM) | & . _
. . . Binned CurmCape: &7
Finding cost per BOE and the Color by 90% Confidence NPV || ca
Development Cost per BOE (Low Red, High Green) || ¢ e
= > s
2T ) ) ™ 499 9634704589
5~ aee ST BT ‘ e
. . . o = = 7999691 772460,
Y axis: Total Flndlng Cost per ¢ L_Li L—?i 2 ¢ 899.9833984375..
i i V N = 1000265991210,
BOE of Reserves. ($/BOE) . =z z| 19 T
’3 '3 1.5 856 IDSIIEZt 11
. . w2
X axis: Mean Risked 1.4 ——
Development Cost per BOE of 12] o —
Reserves ($/BOE) 1 &7 s
inding Cost ws Dewvelopmen
. 0.8 cost
Color by 90% Confidence NPV ; Color by C.NFY.C30
. . : : ! i T j === =E=] -148. 4765625 878.7511549..
(Low Red, High Green) .|} °° % * %48 RSEREBRFE
B &lpilql Devel Cost per EOE vI@I»—|| CumCapex vI The labels show IDTrace
| | rl
e e '
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—” Qrientation: What are the Plots in the Display?

Cash Flow by Year; NPV Confidence

A Cash Flow Profile Plot:

Y axis: Cash Flow After Tax ($MM)
X axis: Year

Color by NPV mean
(Low: Cyan, High: Blue)

Note: in a Profile Plot, one
Portfolio shows up as a LINE.

The NPV Confidence Curve
Y axis: Risked NPV ($MM 2004)

X axis: The Confidence level that
we will exceed the Y value.
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Step 1: Display all the available Portfolios. (Ctrl-R)
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iserVVays

Step 3: If we require portfolios with a
99% Confidence of >0 NPV, are there good portfolios?
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Step 3: If we require portfolios with a
99% Confidence of >0 NPV, are there good portfolios? YES.
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Step 4: Require that 99% Confidence of NPV >0
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Step 5: Top quartile performance means
Exploration Finding Cost must be <=1.25
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Step 6: Place Limits on

Total Capex (including Development).

Spntfire

We look at some new plots (overlaid =
on the other profile plots)
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Step 6: Place Limits on

Total Capex (including Development).

Spntfire
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Step 6: Place Limits on

Total Capex (including Development).

Spntfire
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Step 6: Place Limits on

Total Capex (including Development).
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Step 6: Place Limits on

Total Capex (including Development).

@Spotfire
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iserV/Vays o
= Step 6: Place Limits on
F.E | iMBOE vs g =] 3 9 =] E3W [} Prod 0il Pra ST=1 || Query Dev N
o000 = = o0 SumOfCFAT R-2004 =
- 1 2 1 871,97 033134
= 1750 = 175 2] L
(==} =
& i SurmDOFCEAT R-2005
| TR0 o - 1507 20566, 4.66691...
= 12504 hd 125 [+ [+]
SumOFCEAT R-2005w
o0t é 1ot AEF7.S.. E5.4205.
750 75 [2] I
| | SumOFCFAT R-2007
=00 = o S00.234..
250 25 | C 4
o K 0 o SumOFCEAT R-2008w
o LA A s s = 415374 213235
| “HEBEEENE I TRESEEEESE L] Kl
Zin [ cuncape || 21 ETfY SR |(C) Gos Production Bk per 10 ; |[ SumDicFATR 2005
6 crar oy JRT=0 T[S comuiative cazn rion) DRT=y] o L 0o K1
=1 500
= S SumDFCFATR-201 Dy J
20004 #1004 1.87116.. 268512
2000 B0 [ [«]
1500 1000+
10004 500+ SumnOfCFATR 2011w
S0 4004 |1_|:|2314_._ 217914,
ol — IO [«]
s004 200 SurmDFCEAT R-201 2
063779, 1809.81 .
10004 1004 v [l
15004 o =]
2000+ — ——— e N
EENEEEEEEEEE ZNE E E E EE = = = = = = = = = = C ;
SEEES DD S = = S S0 9O 9 = = = = = = = = = = urnulative Cash Flow After T ax
SESSSSSEER S S ES S 23 G-I - I
e e e e i i o= o o 9 9 - o ) i o ) i o ) i o Colaor by C.HPY. Mean
T T OB B E B OB B B B ||rvsessssz. 2aeazsmn
; £ & L L oL o= &£ £ &£ @&
Now zoom into some of the plots to 2 2 2 =2 2 7 =2 =2 2 3
. . . T I o I I o I P & & P All columnz use the zame scale.
see the portfolios in greater detail. 20 o
Also, lets establish minimums on 2007 e - |
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: Spntfire
M—* Step 7: Zoomed In.
Choose Best 2007 Production requirements

Cinl SE BIEEJE roce vy =T & co- prod 2007 ve GRESETE | ey B0 ol
1300 = > - DEF7E... 1,25 o
N I [T
= 128504 =| 18001 S| 0.4 = [ <
ad = = S gond Expl Finding C
;| = 1700 s . #pl Finding Cost &
o 12001 Pl S| 0.5 B = 03389, 1.05805...
» m = > | = | so0d = » 4
I 11504 e | 1600 i . %9 - \ 21 KT
1700 15004 ' = I I:Dnltiu;\l Frod 1006 2
o w [a]
10507 By 14007 0259 = 200 ¥ “res
= 1000 1300 0.24 hd Binn;d CumCapex I
a504 | = 200 i
=00 e ¢ 0.858096E727256.
= an0- =l o004 ol ¢~ 99999970031 738,
¢ 199.96563824218. .
250 0.1
| £~ 300.0181884 7656,
T == === = ETEEEEES = = 2 2 2 = ¢~ 399 95450805664
FEEBEBI SR b et s ) g L) e = 5 F oo 0@ = -
= s e 499.95347045298
&) 3 1] CurmnCapex = | | k] | CumCapex = || &7 3| 4] | CMNPY = BO0.002441 40625
- ¢~ £99.99993896484.
B CFAT By ¥ ;lglﬂ] . . =T = ¢~ 799.9691 7724609,
S Sl o < ¢~ 8999933984375 -
Sy = = ¢~ 1000 2653912104,
S - .- E B ¢~ 0.858096E7 27256, .
- 75 & 5 IDSet
5004 11
[ 3 [ 3
2504 1500 ! " 12
& T = DT
race
-2804 1000 [&LL]
5004 1 =
7504 ol
4000 500 0.9 ree— =
§ § § § § § UD% § é § 0+ l Gas Prod 2007 = Lig Prod 200
SESSSEEggg 0.7 Color by C.MPY.C90
148 4766625 878751159,
H T : T T T T " ===
Of the Portfolios that are left Ave 39 4 4142434445 SEEBEER
. - - The labels show IDTrace
choose the best half in terms of near 7 e 157 veveicost persoe = & R[S CumCapen =
term production: 2007 Oil and Gas o o

]
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Step 7: Zoomed In.
Choose Best 2007 Production requirements

Now choose the best half for S BB TET Devel Cost por 60 ~ & ST TSI CumCapex ~
NPV vs Capex.

N - BLEEYT roce.s T 6 G- Prod z007 e UREIETE | e =12
T = O.EF7E... 1.25 -
o = = [ |
= 1250 = UEth S| o4 =] -
= =1 17004 s e i E#pl Finding Cost b
i 1200 o S| 035 B = 0.3389... 1.05805...
—
| * S 21 1e00] » B| 5004 [] [«
I 0.3 5
My _
11004 =00 E| 400] CDnItEuLJF'md 1006 2
o w [u]
10501 - . .-  ves
- :I T -
1000 1300 0.24 T Binned CumCapes I
50 1200 - S 2l 2l
, e " 0.8585966727256. .
= a00- =l 41004 1004 99998970031 735
" 199.96569824216. .
850- 0.7+
e, R _ B N . | ¢ 300.0151 8847656, .
S EsEsE:S SY¥ER EEER = £ § £ 2 ¢~ 399.96450805664. .
= s e 49996347 045895 ..
&) 3 1] CumCapex = || &7 SIE] CumCapex = || &7 3| 4 CMPv £~ BO0.002441 40525 .
' £99.99993696464. .
: — o o=
i CFAT By JRT=TE] (S v Cont g [T S m =10 el =loix e
S 2| 1.4 2| 1.4 ¢ §99.9533964375 - .
= = ¢ 1000, 265391 2109...
[=9 [=9
— = 1.3 = 13 " 0.8585966727256. .
~| zoo0- = =
= = i IDSet
— a —
e » 1.2 r | 13 I 11
1 12
1.1
IDTrace
10004 14 [&LL]
=l
500 0.9 e — hd
iy =
ol ea e ] e el e e S B 0 l Gas Prod 2007 = Lig Prod 200
SEEEEEE=s=Es5
SRYGgggggd 0.7 Calar by C.MPY.CS0
1458 47E5EZS S7E. 751159,
Select These (Ct”_M) 39 4 41424344 45 SRR
=t =t L L O O -
The labelz showe IDTrace

4| i =l

r

-

1
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= Step 8: Zoomed In
L n
| = .
0 < (e =IO o BERG e I |
1300 = = = v (4] =
5]
= =| 1200 =1 - = [ T4
= 12501 = = S| coo
= = 1700 s e i Expl Finding Cost &
o 12004 i S| o35 B 0.3389.. 1.05805...
| > el 2 21 1e00] » S| 500 . [] [«
11004 15004 0.3 Y Dﬁﬁ D§ 4004 - f Contour Prod 100k I
o J- ﬁ- W™ Mo
10504 ~| 1400 0,254 > = SR
- i = 390 -
1000 1300 0.2 = - 5 Binned CumCapex &
Sl 1200 = 200 & Al
el " 0.85889667 27256, .
= 900 N o ¢ 99998970031 738,
'
a0 ] 01 199, 9556982421 8...
. L, e _ B N . | o £ 300.01818847656...
SR EEZEES 2z EZEER 2 8 2 2 £ ¢ 399 95450805664, .
- - - - = 0 20 40 60 80 10012 £ 499 96347045898,
&) k] 1] CumCapex = | | r] 4 CumCapex = || &7 3 4] | C.MPY.Mean = @ SumdPrad0ilR -2007w £ BO0.0024471 40625 .
~ £99,99993896484.
_I_I_I ] =10l | lm =10l =10l x £ 7999591 7724609
Sl = | 1.4 2| 1.4 8999833984375 -
= i £ 1000,2659912109...
=l 2000] E 1.3 i% 1.3  0.85889667 27256, .
= s & F = - IDSet
L | 14 " o " R L 11
15004 'I-.rf = | - 12
1.1 = 1.1 -
: »~ - ﬂ = IDTrace
1000 n ~ . N ? = [ALL]
= 555 5 - =
500 0.9 = 0.9 = e —
ol ea e ] e el e e S B 0+ Lich l E=pl Finding Cost [Total]
o o o o O O O — — T
e O s Y e I e [ s QO s [ s s Y s s |
L ot o ) o) el Eo e o 0.7 0.7 Color by C.MPY.CI0
143 47E5625 S75.751158
Now choose the best half for 39 4 47142434445 SEEEERBR

NPV vs Capex.

Slide:57

Spotfire San Francisco Users Meeting, Oct. 15, 2003

rs rs
2 = 1| Devel Cost per EOE = (I IR CumCapex ™

Size by C.EOE.CEOD
134198591, 18054752

4] | 3

----FI
o]

© 2003, Stephen M. Rasey, WiserWays, LLC
Some Rights Reserved

I:II'I1EFIEH15FE5EFLIEI:I . @ ©



Spntfire

= Step 8: Zoomed in
L] n
Eﬂm [E] NP¥ vs Capex - € _|I:I|5| il N =1 Im ==l
13004 = > =10 - e e 1.25 =
3 |
= | =| 1s00d = 04 = |
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o 12004 208 il S| 0.5 B 0.3309.. 1.05805..
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950 12004 = 2004 59 8 & Al
015 . ¢ 08588966727 256...
= 300 N o ¢ 99,939970031 735,
_— ol ¢ 199.9656352421 8.
e e i e T — N N S o £ 300.01818847656...
S =EE2EE ZEZEZEER = §E 8 2 E ¢~ 399.96450805664. .
- - - - - 0 20 40 60 80 100712 £~ 499 96347045898,
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— - HEE! 2l 14l " 0.858896E727256...
- = = IDSet
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ST » 1.2 v | 1 I+ 11
w12
111 114 &
IDTrace
1000 1. 14 [ALL)
k 2 =
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Color by C.MPY.C30
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Select These portfolios (Ctrl-M) e e S0 SEBEEBEER
- rs
22l 4| Devel Cost per BOE = & > 4| CurmCapex ~ The labelz shaw IDTrace
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Step 9: Zoomed In.
Choose Best half of Reserves vs Capex

Spntfire

= -

@ < R L= B ET rocevs = IMDE??S A | x|
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2000+ = i ¢ 1000 2659912109,
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1500 S 5 IDSet
E — a —
| S » 1.2 r | 13 I 11
al N ] ] W 12
1280 o 114 v
IDTrace
10004 1000 N 1 (ALL)
7504 =l iy
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N T
2004 0{-# 0.8 el MIMEOE Confidence Curves
0.7+ 0.7+ All columhz uze the zame scale

Choose the best half of these (Lowest

Capex for the'same Reserves.

We are show Reserve confidence.
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Step 9: Zoomed In.
Choose Best half of Reserves vs Capex

Spntfire
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Finally of the remaining, choose the
best ROCE.
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Step 10: Zoomed in.
Choose Best half of ROCE vs NPV

Spntfire
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= Step 11: Zoomed in
| | n
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Step 12: Use the Project Census tool find which Projects
are funded in the selected portfolios.

( Expl. Capex where Opportunity was funded )
By Portfolio Trace By Portfolio Trace
Capex: 635 547 501 465 423 Capex: 635 547 501 465 423
Order Desc C.NPV.Mean 1745 1624 1610 1514 1435 Order Desc C.NPV.Mean 1745 1624 1610 1514 1435
Oport Oport
Clave Oportunidad |Countf 709 595 614 614 555 Clave Oportunidad Counll 709 595 614 614 555
578 |Jackson 4 8 5 5 5 8 518 Lajoie 1 330 330
561 Williams 4 47 65 65 65 67 517 Terry 1 355
498 |Gehrig 4 269 129 174 174 153 528 |Collins 1 395
422 Rickey 4 293 200 298 298 156 600 Brock 1 423
564 Chance 3 9 6 9 585 | Simmons 1 426
541 |Appling 3 27 45 45 74 480 Schmidt 1 438 438
440 Johnson 3 145 173 111 111 411 Cochrane 1 450
446  Yount 3 292 198 220 220 567 Boggs 1 462 462
590 Clemens 3 331 212 212 224 530 Berra 1 479
556 | Aaron 3 283 287 287 199 410 |Seaver 1 480
512 |Clemente 3 394 360 286 598 Ripken, Jr. 1 485
429 Hornsby 3 486 349 302 419 Mize 1 491
490 Palmer 3 623 454 455 Baker 1 492
436 | Marichal 2 54 77 607 'Wagner 1
557  Griffey, Jr. 2 58 98 510 Plank 1
563 Bench 2 88 97 97 602 | Faber 1
\ 546 Smith 2 215 245 245 b 448 |Ryan 1
4972 HUDDEI A 300 241 504 Stargell 1
520 Alexander 2 222 407 407 478 Eckersley 1 542
479 | Cobb 2 250 387 387 418 |Ford 1 542
582 |Robinson 2 415 319 319 507 Campanella 1
412 DiMaggio 2 388 351 499 Yastrzemski 1 568
464 Kaline 2 445 445 323 606 Gibson 1
508 Reggie 2 461 400 608 Foxx 1 596
475 Fingers 2 501 365 450 Ott 1
569 Heilmann 2 547 548 Paige 1
121 [Vanna 2 570 | Gwynn 1 635
. . . 0
We will zoom into this part of the table 0
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IserV vVays
What the Project Census Drill down tells us....
. | | NPV vs Capex -
We retrieve the Projects funded in each
Portfolio we Marked in the Spotfire
Visualization.
1800 709
1700
Expl. Capex where Opportunity was funded 614 595
By Portfolio Trace 1600- .
Capex: 635 547 501 4 3 /31-4 -
Order Desc CNPV.Mean 1745 1624 1514 14 T = "2
Oport ///Gf]'EOQ'
Clave Oportunidad  |Count 7094’ 505 T 614« 614« | 555« 555
578 Jackson 4 8 5 5 5 8 = 1400
561 Williams 4 47 65 65 65 67 :
498 Gehrig 4 269 129 174 174 153 E 1300
422 Rickey 4 293 200 298 298 156
564 Chance 3 9 6 9 _
541  Appling 3 27 45 45 74 : 1200-
440  Johnson 3 145 173 111 111 -
446 Yount 3 202 198 = 220 | 220 1100~
590 Clemens 3 331 212 212 224
556 |Aaron 3 283 287 287 199
512 Clemente 3 394 360 286 e
429 Hornsby 3 486 349 302 o e e e e
490 Palmer 3 623 454 FUEERR A
436 Marichal 2 54 77
557  Griffey, Jr. 2 58 98
563 Bench 2 88 97 97
546 Smith 2 215 | 245 | 245 CumCa peXx
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What the Project Census Drill down tells us....
Portfolios (by Trace Number and Capex)
Orderid by NPV decending left to right
Expl. Capex where Opportunity was funded
By Portfolio Trace ;
Capex: 635  547| 501 465 423 <= POrtfolio Capex
Order Desc CNPV.Mean 1745 1624, 1610 1514 1435 -
o NPV of Portfolio
Clave Oportunidad |[Counf 709 595 614 614 555 | Gm— Troce Number.
578 |Jackson 4 8 5 5 5 8
561  Williams 4 47 65 65 65 67
498 Gehrig 4 269 129 174 174 153
422 Rickey 4 293 200 298 298 156
564 |Chance 3 9 6 9 . .
541 |Appling 3 27 45 45 74 The 5 POI‘thIIO pOIntS
440  Johnson 3 145 173 111 111 '
446  Yount 3 292 198 220 220 come from 4 Portfolio
590 Clemens 3 331 212 212 224 Traces.
556 |Aaron 3 283 287 287 199
512 Clemente 3 394 360 286 )
429  Hornsby 3 486 | 349 302 Trace 614 was picked
490 Palmer 3 623 454 : .
36 harichal T T at two Portfolios with
557 Criffey, Jr. 2 | S8 % different Capex Levels.
563 Bench 2 88 97 97
546  Smith 2 215 245 245
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Projects are in Rows

The cells show the
Capex level where that
Project is funded in
that Portfolio.

The Lower the number,
the stronger the
project.

iserV/vays
What the Project Census Drill down tells us....
Portfolios (by Trace Number and Capex)
Orderid by IIPV decending left to right
Expl. Capex where Oiortunitly was fu!ded
By Portfolio Trace
Capex: 635 547 501 465 423
Order Desc C.NPV.Mean 1745 1624 1610 1514 1435
Oport
Clave Oportunidad |Count] 709 595 614 614 555
578 |Jackson 4 8 5 5 5 8
561 Williams 4 47 65 65 65 67
498 Gehrig < 4 269 129 174 174 153
422 Rickey 4 293 200 298 298 156
564 |Chance 3 9 6 9
541 |Appling 3 27 45 45 74
440 Johnson 3 145 173 111 111
446  Yount 3 292 198 220 220 ¢
590 Clemens 3 331 212 212 224
556 |Aaron 3 283 287 287 199
512 Clemente 3 394 360 286
429 Hornshy 3 486 349 302
490 Palmer 3 623 454
436 Marichal 2 54 77
557  Griffey, Jr. 2 58 98
563 |Bench 2 88 97 97
546 Smith 2 215 245 245
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the better the project helps meat your goals....

The Projects are
sorted first by the

Number of Traces that
M Fund the project.
1610 1514 1435

Next by the average
Capex level that

\funded the project.
These 4 projects were
funded in all four

\ Traces.
These 9 Projects were

funded in 3 of 4 traces.

iserV/Vays
The Higher up In the list,
Portfolios (by Trace Number and Capex)
Orderid by IIPV decending left to right
Expl. Capex where Oiortunitly was fu!ded
By Portfolio Trace
Capex: 635
Order Desc C.NPV.Mean 1745
Oport 4_/
Clave Oportunidad |Count] 709 595 614 614 555
578 |Jackson 4 8 5 5 5 8
561 Williams 4 47 65 65 65 67
498 Gehrig 4 269 129 174 174 153
422 Rickey 4 293 200 298 298 156
564 |Chance 3 9 6 9
541 |Appling 3 27 45 45 74
440 Johnson 3 145 173 111 111
446 |Yount 3 292 198 220 220
590 Clemens 3 331 212 212 224
556 |Aaron 3 283 287 287 199
512 Clemente 3 394 360 286
429 | Hornsby 3 486 349 302
490 Palmer 3 623 454
436 Marichal 2 54 77
557  Griffey, Jr. 2 58 98
563 |Bench 2 88 97 97
546 Smith 2 215 245 245
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the better the project helps meat your goals....

A number means
that the project was
funded in a Trace
higher than the Capex
for that selected
portfolo

It is useful when
comparing portfolios
of different capex
levels.

iserV/vays
The Higher up In the list,
Portfolios (by Trace Number and Capex)
leferelnt Capex Levels.
Expl. Capex where Oiortunitly was fu!ded
By Portfolio Trace
Capex: 635 547 501 465 42
Order Desc C.NPV.Mean 1745 1624 1610 1514 143
Oport
Clave Oportunidad |Count] 709 595 614 614 555
578 Jackson 4 8 5 5 5 8
561 Williams 4 47 65 65 65 67
498 Gehrig 4 269 129 174 174 153
422 Rickey 4 293 200 298 298 156
564 Chance 3 9 6 9
541 |Appling 3 27 45 45 74
440 |Johnson 3 145 173 111 111
446 Yount 3 292 198 220 220
590 Clemens 3 331 212 212 224
556 |Aaron 3 283 287 287 199
512 |Clemente 3 394 360 286
429 | Hornsby 3 486 349 302
490 Palmer 3 623 454
436 |Marichal 2 54 77
557  Griffey, Jr. 2 58 98
563 Bench 2 88 97 97
546 |Smith 2 215 245 245
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Spotfire Sheds Light on a Complicated Problem

 Woolsey’s 15t Law

— “A Manager would rather live with a problem he
cannot solve than accept a solution he does not
understand.”

« Woolsey’'s 2" Law

— “A Manager does not want, and will not pay for, an
OPTIMUM solution. He wants to be better off now,
as quickly and as cheaply as possible.

*Dr. R. E. D. Woolsey, Professor of OR/MS, Colorado School of Mines

Woolsey & Swanson, Operations Research for Immediate Applications, Harper & Row, 1974.
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Spotfire Communicates Portfolio Decisions.
How and where the Portfolios are built matters not.

BlitzPort MultiField

Confidence of At Least X Reserves
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Programing Portfolio
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Prospect and Portfolio
Database

NPV vs Capex - CumCapex
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Once the Portfolios are stored in the
database, Spotfire can compare them all
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Goals for Improving the Portfolio Management process

To know
which
portfolios are
superior to
other in the
Performance
measures that
matter.

To “trade-off”
one goal with
another

0.2

0.15

ROCE-2006w

0.054
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ROCE vs NPV - C.NPV.Mean vs. ROCE-2006w
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Goals for Improving the Portfolio Management process

MMBOE Conf
e To Understand,
Predict, and
. 3000
communicate the
range of possible
outcomes of any
funded Portfolio
This Portfolio has a 1900
5% Probability for > 2000 MMBOE
65% Probability for > 1000 MMBOE 1000
90% Probability for > 750 MMBOE
A different Portfolio has a >
10% Probability for > 2000 MMBOE
45% Probability for > 1000 MMBOE B e S E—
65% Probability for > 750 MMBOE EPEBEBLEBEEBEBEERBUENEE 8BS
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How the proposed project meets these goals

 The MultiField Portfolio Confidence Curve Calculator
can quickly generate the range of results for candidate
portfolios quickly.

Confidence of At Least X Reserves

1009@EAZQQEZEEEQEEZZEthhgi}/
¥ S "‘e‘:’!’g
t LT )

80%

60%

40% A

Confidence of > X Reserves

20% -

. ’ g TORDDRNNY
0% ‘ . TR ' Eﬁ*
0 500 1000 1500 2000 2500 3000 3500 4000 45(

MMBOE Reserves
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Goals for Improving the Portfolio Management process

To Reduce the time
to assemble,
calculate and
analyze the
candidate portfolios

To increase the
number of candidate
portfolios that can be
considered within a
given amount of time,
thereby exploring
more options.

Spotfire San Francisco Users Meeting, Oct. 15, 2003
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WiserWays Portfolio Calculator and Analyzer

2 T = PRI=] 3 roce vs ¢ BT || Query Devices DNIRET]
1 1000 2858312108, =
= € 0.8568966727256.
By making VISIBLE | - =
5 = 1
L. >| 05 -7 1z
. . = [ 0.4 IDTrace
the potential fundin 3 e r
v <
p g IDTraceSeq
0.2 23665 43225
- - » Kl
opportunities ’ [——
= 1 50
] M o B I
R 0 500 1000 1500 200 o e

3000 SOl 2000

can see available . =

alternatives and the il | R | =
degree of difference —— T | ==
(or equivalence) e el
between them.

e You can change your constraints in the conference room
for real-time turnaround.

;"&D EBED;DSSSE I — O IR ] T W e et o | R 500
5 MoE e == T R IE crare T | e —_
= _1 3000- = L || c-BOE.Mean

# || 1000
[
1000

sssssssss

3000
-4000

 Understandable. Quick. Easy. Inexpensive.
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Thanks to

e Spotfire
— For the opportunity to speak here and for the work we
have done together since 2001.

e Adan Oviedo Pérez, Subdirector,
Exploracion Vicepresident, Pemex

 Brett Edwards, President, Custer Resources
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And Thank You for your attention.

 The San Francisco version of this presentation is
available on-line at

http://wiserways.com/downloads/031015Spotfire.pdf

You can do the job many ways

Do It better with

Dr. Stephen M. Rasey
WiserWays, LLC
Associate of Custer Resources
Houston, TX
http://wiserways.com

raseysm@wiserways.com
713-353-0139
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