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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

© 2004, Stephen M. Rasey, WiserWays, LLC SOME RIGHTS RESERLED
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Decisions in the Portfolio Management Process
Available Prospects

« What Projects should
we consider for
Investment?

- A Prospect Inventory

* Which Projects have
data good enough to
trust building
Portfolios?

- Data Quality Control

Slide:3 Spotfire Energy Forum, Feb. 10, 2004

FerebAbdboesct
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WiserWays BlitzPort™ Process for Portfolio Analysis

What Strategies create Portfolios that deliver the best results measured by
— Short Term Requirements — Long Term Goals — High Confidence Results

Prospect Inventory

RIGS
Database
CAPEX A list of
PERFORMANCE Projects
funded in the
Minimum good
Acceptable Portfolos.
Results
DECIDE !
ACT !
. 1
Strategies T
_ A Few Good
Make Thousands of Portfolios Apply Constraints Portfolios

Per HOUR!
© 2004, Stephen M. Rasey, WiserWays, LLC
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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 > X Reserves

Slide:6

100%

80%

60% -

40%

20%

0%

q

Confidence of At Least X Reserves

Prob 100% MMBOE 100% NPV

ProjectID Success |P10L P50 POOH [JP10L P50 P90H |JFall

373 0.102 97 145 218 107 156 228] -17

A 1 well Portfolio

NiserWays Confidence Curve

Calculator atool that will quickly compute
the inverse cumulative probability curve
(a “Confidence Curve”)

200 400 600 800 1000 1200 1400 —o

Risked MMBOE Reserves
Mean

) © 2004, Stephen M. Rasey, WiserWays, LLC
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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 —_—

Confidence of > X Reserves

20%

AVA

0% AlAIAIAATATAIAAA'ATAIAAAA

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

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

369

a6

—+— 365

100% ' 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
‘-5 . ——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 el funding levels °
‘ " —+—0
8 20% AN —
\ —0
0
—#—0
Row,y 0
ik >, ® AAVA\AT =0
O% S 66'—55&55, ::?YA;ALA\'-‘.‘_“A __f__g
—+—0
0 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 _/

Slide:9 Spotfire Energy Forum, Feb. 10, 2004

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.

© 2004, Stephen M. Rasey, WiserWays, LLC
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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 I 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 (Reserves, NPV, Prod.)
0
0 50 10— 200 20
CBOE.DSRisk

RISK
Lower is better

o IOICIO)

<
<
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Definitions
DS BOE
« Efficient Portfolio: 2000
A portfolio that
. 17504
provides the
greatest expected 0 patter
return for a given _ s
level of risk. 5
_ __ = 1000-
e Which is Lowest o --r
] ) i 750-
Risk for a given O
expected return. 500,
250- |
|
0,
| 0 50 100 150 200 250
(Source: http://www.investorwords.com) CBOE . D S R ISk

© 2004, Stephen M. Rasey, WiserWays, LLC
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http://www.investorwords.com/cgi-bin/getword.cgi?1840
http://www.investorwords.com/cgi-bin/getword.cgi?1840
http://www.investorwords.com/cgi-bin/getword.cgi?1840
http://www.investorwords.com/cgi-bin/getword.cgi?4244
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Definitions
DS BOE
 Efficient Frontier: 2000,
The line on a risk-
reward graph 1750
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
(Source: http://www.investorwords.com) o | | | | | |
0 50 100 150 200 250
C.BOE.DSRisk

. ) © 2004, Stephen M. Rasey, WiserWays, LLC
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Confidence of At Least X Reserves

100% EE

80% l

60% -

40% ~

20% -

0%

400

Risked
Mean

Spotfire Energy Forum, Feb. 10, 2004

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 |Fail
97 145 218 107 156 228) -17
97 117 140 198 230 268] -13
2901 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

© 2004, Stephen M. Rasey, WiserWays, LLC
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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 i

— . \
— \
@)

m | call this // \\

é 250 | cumulative ~
- Portfolio Build a
< 200 | Portfolio Trace.
=

o ' Each point is a
g 100 | Portfolio at
& increasing Capex

0 \ \ \ \ \
0 20 40 60 80 100 120

Downside Risk

. ) © 2004, Stephen M. Rasey, WiserWays, LLC
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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 |Fail
97 145 218 107 156 228) -17
97 117 140 198 230 268] -13
2901 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% ~

20%

0%

T4OO

Risked
Mean

Spotfire Energy Forum, Feb. 10, 2004

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

interests.

600

800

MMBOE Reserves

Some Rights Reserved (Creative Commons At, NC, SA)

1000

1200
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Confidence of At Least X Reserves

100% K

80% -

60% -

40% ~

20% -

0%

Spotfire Energy Forum, Feb. 10, 2004

359
364
371
360
361
365
368
373

Prob

ProjectlID Success

0.200
0.125
0.449
0.126
0.327
0.056
0.475
0.102

600

MMBOE Reserves

——359

—— 364

— —371

360

—¥— 361

—@— 365

—+— 368

100% MMBOE 100% NPV —
P10L P50 PO9OH |P10L P50 P90OH |Falil )
227 295 383 596 725 892] -21 0
249 374 561 644 829 11051 -21 8
97 117 140 198 230 268] -13 0
76 114 171 110 148 205 -4 8
244 293 351 383 444 518] -94 —0
335 586 1026 160 411 851 -9 0
75 90 108 70 85 103] -48 —
97 145 218 107 156 228] -17 0
We calculate a set of e
. 0
Confidence curves for a new —+o
portfolio in under 10 seconds! ==
This allows us to build ——
. ——0
THOUSANDS of candidate =0
portfolios cheaply =
s
—8—0
0
A'u' ALA: A:M. AaaTa Ay e =
L S Y NP ——0
800 1000 1200 1400 Eg
+8
0

—@— Expected

© 2004, Stephen M. Rasey, WiserWays, LLC
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WiserWays BlitzPort™ 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
— “Rank and Cut” driven by customizable strategies and goals.

e Each trace calculates has up to 150 Portfolio points.

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

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

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

. ) © 2004, Stephen M. Rasey, WiserWays, LLC
Slide:17 Spotfire Energy Forum, Feb. 10, 2004 Some Rights Reserved (Creative Commons At, NC, SA)
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WiserWays MultiField Confidence Curve Calculator
Superior to Monte Carlo Simulation

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

Repeatable. No random numbers used.

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

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.

© 2004, Stephen M. Rasey, WiserWays, LLC
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Confidence Curves in Excel and Spotfire

Spotfire Profile Chart

Excel (rotated)
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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
Ry 2750
2000 o
‘ll‘
R 2500 7
0.‘
1750- > 2250
[
2000
1500
1750
- 1250 1500
Il
O
= 1250
L 1000
D 1000
0 /
2 750 750
500
500
250
250-
P T T e e PRSP
OO ) Do OO P D0 WD =t = 0703 0] — — O
LA I N T I N N N G e T D N T N |
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C.BOE.DSRisk
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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 =———

0.1

ROCE-Z00Bw

0.05

Better —>

0 500 1000 1500 2000 2500
C.NPV.Mean

© 2004, Stephen M. Rasey, WiserWays, LLC
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Are there any Companies using this Portfolio System?

Sil 2D 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 we generated over 1,500,000 portfolios.

© 2004, Stephen M. Rasey, WiserWays, LLC

Some Rights Reserved (Creative Commons At, NC, SA) @ ©
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based upon Reserves, Finding Cost,
Development Capex and Production.
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Out of Millions of Portfolios in the database,

Find 2000-60000 Portfolios to analyze
101 x

File  Edit Miew Insert Format Records  Tools  Window  Help Twpe a queskion for help [= 2 & »

| o -[@]z u 2-|a- L] -|o-.imE ?
M- g8y iR - @/ 2ill% b BB B e | ),

Create Sets of Portfolios (T2A1) —

2
=]
-

Limits in Portfolio Retrievals T3Ad: Active Study Edit - Goto T251
:z::ﬂ' Tiru';r Send Portfolios
Min Max Count selected T3E:5ave Ackive A15ets to Spotfire
Expl Capex 500 200
MMEDE 2,406 TeH7Frmickivetwtsserid
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IDTrace Use "wis
Count Portfolios MPY, MMBOE, GazR, OiProd, GazProd
Active Traces: 20911 22050 1141 p[ W 075.0.0250.0
IDSet | 4450 | 4700 Cave ool M 105 05.0.0,0
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S EE T Countis. e MracaSeg! A5 AMmPorts SR (T24cfe Wiy MNER 20 RO gnuSetiere OO T24ctive M. Wis = RRadgnusetlase, lts)
PR T (T2 chivaSaks A5 4 MER JORY Flrace A5 F oA 05af = Fi0Sal) MER o0V Firacasag 45 5 O FI0Trace = 5 0 fvaca)
MR N FoonfCurie A5 C O SR rarebeg = O receSeq! O A anusefDese 0Sef = 4. 25ef WAHERE [ T2d cive s, uraris=rasapsm !
AD (TR chva W A ckival=Trua)! A0 (8. weari=rasamm” A0 O Maarura = MBOE D 5. cumcapey »=500 400 £ cumcapay =800 AnD
FORSaF =400 2000 £ I2%ed =475

1| | E

Farm Yiew

4

R
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@® spotfire

T2S1: 1. Select a Named Set of Portfolios to send to Spotfire

Microsoft Access - [T251frmPortfolioToSpotfire : Form]

File Edit Miew Insert Format  RBecords  Tools  Window  Help

,;g

S il

Tahama - &

- Ha Sy

Type a question Far help

2-|A-[L-[[]]=-.
5 @ e @ -

=101 %]
- -8 X

>

-

Send Portfolio Data to Spotfire

Project Queries Available

(T251)

T115 Portfolo: Weights, 5 ConfCurves, 4 Profiles

Ta2Ca testing: Weights, 5 Conf Curves, Projects Fundec T2CognuvwtsConfProj

Spotfire Templates Available

T2legnuConfCurver lows
T2C5 Portfolio: 5 Conf Curves, Projects Funded (140 m T2C5gnucolsConfCurveProj

T2Ca 030929 Case
T2C6 030929 Case
T2l 030929 Case

spothT2C6 5f5
spothT2C5 sfs
spothT215,5fs

" - I # of Portfolios:

Portfolio Sek Mame to Fun:

-
~|

|§ Create Mew

Portfolio Set Description |PortSetMam|NumPorts  [NumatSave | Description

1201a 11700 11700 amemao
1203a 2406 2406
testl 13780

Connectivn and Guery String Fest2 2273

Test29a 3940

Test29b 26849

testd 42651

Capex 500 to 800, IDSets 4480-4700, about 10

Farm YWiew
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T2S1 — Step2: Choose Canned Queries to send to Spotfire

=
File Edit Wjew Insert Format Records  Tools  Window  Help . X
Tahoma -l - B I U S| A - ﬁv,.:.,v »
M- HGSRY| 4B # =R Choose the
. - r
Send Portfolio Data to Spotfire (T2S1) Query

Project Queries Available | |

T1J6 Fortfolo; VWeights, 5 ConfiCurves, 4 Profiles T2JagnuConfCuryer|ows

T2C5 Portfolio: 5 Conf Curves, Projects Funded (140 rr T2C5gnuColsConfCurvePro] ChOOS.e a
T2C6 testing: Weights, S Conf Curves, Projects Fundec T2C6gnuiwtsConfPraj Spotf”‘e
Template that is

compatible with

_ - _ the query
T1]E| 030929 case sthHTlJEusfs
Porkfolio Set Mame to Run: 2033 # of Portfolios: 2406 [# (Create New
Portfolio Set Description SIFEATTE e T Lau nCh the
Capex 500 ko 300, IDSeks 4450- III about 10 seconds > Send to Spotfire Q
” uery
Connection and Juery St f fo Spoffie:
Sefect I Fam TGS, S rinfan, S Fam DT Sam 814 2qrBPortfoln S Tampiafes as & WISERE Fem T2 = Tr 6 il USG an eX|St| ng
instance of
Spotfire or
Choose the Set create a new one
of Portfolios to

© 2004, Stephen M. Rasey, WiserWays, LLC
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_ _ _ £i
iser/Vays _ Case Study: Select 2003 Exploration Portfolios ©Spotfire

based upon Reserves, Finding Cost,
Development Capex and Production.

B o B2 BT N L= ey Roce van I 5 Go- Prod 2007 v RN | Qe D SR
[ N1 | =500 Total Expl Findin.. 29 -
NS o = =| pel D> = LL M- 0.E77.. Z1161...

= =| 2280 = 1o =] o
= 17501 Q = = o S| ool & 1 [<]
& S =| 2000l A ] 074N & 0 S —
v | 1500 5 &7 = & - Evpl Finding Cast 2
> LL = S B % , 0.5 8 2| "ME = 0.335.. 1.0580..
= 125010 =l 1500 @ = sl O 5| Lld ' ] T
1000 o 55 12504 2 556 04 o o % Contour Prod 100b £
.5 » l~
£ 10004-2> = 300D [ I~ Mo
7504 2 750 D_ 0.3 hd - ¥ ves
5004 Pz oz 200 Binned CumCapex 427
500 : M - i Al
2501 250 0.1+ L 100 ~ 20il Prod ¢ 0.858896672725.,
! Capex $MM o Capex $MM o NPV. Mean € 93.33897003173..
° i P e e [ Y Bt ik o MMBO 2007 ¢ 1999656982421
e =] === =E=E=R== = = = = = - '
| sg2s2sss252 || SSEEEEFE | =S E S 3000151834765,
= SEERS552 (g = = g 0 20 40 60 80 100120 " 399,9645080566..
¥l [4] CumCapex = || <[] [4] CumCapex ~ &[] [] C.NPY.Mean = * | Sl OPHeE IO R ¢ 4999534704589,
— = % B00.002441 4052..
indi - =
B il (ol i ol —Ioix JRESTER | | sty
hd 250&3.5[‘1 Flow AT MM | || = s B yr = n = 799.95917F24E60..
] 30801 S gl 1{o el 21 Q " §99,9333994375..
2500 = ouw = O | 1000285991210,
Sk = 1 =0 =| 18] 20 _ =
2| 09D m = c /|
5
2000{ |27 o =~ v | el 3B IDSet
o L Y EC Y | B 556
= = = 856 = c = 11
1500 oD 1,441 Wz
- IDTrace
1000 o 1.2 551 1005
— ' ; 1 [« =]
y 1 7
=
§ ".:.g" § § § § ‘:'.:.3" ,‘:'f ,‘% § 04 . 0.2+ Gasz Prod 2007 vz Lig Prod 2
e O s Y e I e [ s QO s [ s s Y s s | .
S s Confidence 0.4 Capex $MM Color by C.MPY.CI0
e e PRSP RIRR S Dev Cost $/BOE e = 148 4765625 878751159,
EEEEEEEEEE o8008 800000 e aE 5 12 a4 1% SSEEESESEE
=== = A A s i i
| EEEEEEEETEE || St | —
| ndndndndndadndndn o |- B I e e e The labels show IDTrace
& [l [4] 10 ~ I & [¥] [4] 12 = & Devel Cost per EOE ~ @ »l | 4] CumCapex vI
RO... Cu.. | H. o, . ia... 4| | 'I
_I Column | Walue |
S AT 11
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IserlV/Vays _ _ : :
—> Qrientation: What are the Plots in the Display?
MMBOE and NPV vs Cumulative Capex

Gl [T [=1ES Il 5] NPV vs Capex (=1 = 1l
20002 | W= E Y axis: Mean Portfolio Risked
| . — El o] B , 2 Net Present Value ($MM 2004)
& IR o s -} Xaxis: Exploration Drill Capex

too0 &2 55 1250] E g5 L — (cumulative) ($MM)

e - = Color by 90% Confidence NPV

250, 250, \ (Low Red, High Green)

o Catex $SMM o CA ex $.M.M N

n TREBFEREE |5 Bk
| | 4l CumCapex vI | | 4] CumMNapex -~

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
only Portfolos between 600
and 700 MM Drill Capex.

We show “deselected”
portfolios in a pale green

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

[+ [=]

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

i3 [«]

Contour Prod 1000
;r v Ma
v ve=

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

N = 1000.265991210.. /

DS et
I+ 11
i
IDTrace
551 1005
[»] [«] =]

[Lege -l xi

MHFY ws Capex - CumCapes «
C.MNFY Mean

Color by C.MPY.C90
-148.47E5625 878.7511549..

The labels show IDTrace

ol | | v

Slide:28

Spotfire Energy Forum, Feb. 10, 2004

© 2004, Stephen M. Rasey, WiserWays, LLC

=
=
Some Rights Reserved (Creative Commons At, NC, SA) @ @



iser/Vays Spntfire

—> Orientation: What are the Plots in the Display?
ROCE-2007 vs NPV: 2007 Gas Production vs Oil Production

Y axis: Return on Capital =2l °°1 8 5 w003 T S FT
. =1 TS % m
Employed in 2007 gl e & 5 Ewpl Finding Cost 22
. . ] v | o6 ld)J Bl 50015 - 0.338.. 1.0580...
X axis: Mean Portfolio Risked Net = os| O 5| .l0 | SRR [x1 [l
] ontour Pro (i
Present Value ($MM 2004) T s Tl =N

03 hd o .- ¥ ves
oz 200 Binned CumCapex 427

R Al
0) i 0.1+ 100 . 0 " D.B58896E72725.
Color by 90% Confidence NPV : fl Prod || £ oossmseerzres.
(Low Red, High Green) - = ot s ey | Y
= = ) = -~ 0 20 40 60§20 100720 : .
@[ [4] C.MPV.idean ~ ] 14| SumDfrodOfR-2007w ~ ; fggfgggigﬁggggf

=== ' E00 0024414062
= 5999933339645
= F99 9691 FF2460..
= 399 95339234375

Y axis: Mean Gas Production in | ¢ 1000285931210, /

2007 (BCFlyr) Doe

W 11

X axis: Mean Liquid Production _~ 12
in 2007 (MMBO/yr) i —
I

Color by 90% Confidence NPV Gias Prod 2007 ws Liq Prad 2
(Low Red, High Green) |5 aeeen srbsiiss.

The labelz show IDTrace

ol | i &l

=
=
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—” Qrientation: What are the Plots in the Display?
Finding Cost vs Capex; Finding Cost vs Development Cost

MI . s Py [[{qucrs pevices ugevET
Y axis: Total Finding Cost per || [zalEefdn. g
= The Y-axis of BOE of Reserves. ($/BOE) ||2— =
= these two plots are the same. |E_“3°3'£'i‘d'?_%§§§___ &
= . . . > ]
The left one shows a potential X axis: Exploration Drill Capex | 4&
trade off between Exploration (cumulative) (SMM) | 7. _
5 . | Binned CurmCape: &7
Finding cost per BOE and the Color by 90% Confidence NPV || ca
Development Cost per BOE (Low Red, High Green) || &
- i 300.0181824765..
;lr :’: 399.96450205EE. .
- " e — I i 499 9634704589,
5 oo cont DRI 5 i R ‘ s
. - . E=! = (7] i 799.96917F72460..
Y axis: Total Flnd|ng Cost per ¢ L_Li L—?i 2 8 ] v :’:899.98339843?5_
I i N 1000, 2659931 210..
BOE of Reserves. ($/BOE) = 2| 1223 L
i ] S ?9 IDSet
=] =] E 856 |f1‘|
X axis: Mean Risked 1.af 1
Development Cost per BOE of 124 o —
Reserves ($/BOE) 1 &7 =
inding Cozst ws Developmen
J 5 0.8 C MM cost
Color by 90% Confidence NPV  ; Dev Cost $/BOE Apex|® Color by C.NFY. 9D
(LOW Red ng h Green) ; 3_'5 3_I8 ;1 4_'2 4_'4 4_'5 =] % §' % .:;8:: §' % §' % -148. 4765625 878.7511549..
, L N .
= &lpilql Devel Cost per EOE vI@I»—|| CumCapex vI The labels show IDTrace
| | rl

2| Column | Walue |
T ey P
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—> Orientation: 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.

Spntfire

[[ouery Deviees R ET

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

[+ [=]

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

i3 [«]

Contour Prod 100b 427

v Ma
I

Binned CumCapex .4_49\
LY |

¢~ 0858896672725
¢~ 99.99297003173.
£~ 199 9656952421
£~ 3000131834765
= 399 96450230565,
= 499 9634704589
' E00 0024414062

5] CFAT By Year P of =lol x| =101.x| . ¢ 599.9999389648..
= . Cash Klow ATSVM ) ([F < The NPV Confidence Curve s
1 s e ¢ 5999833984375,
2000+ = Y axlIs. RlSked NPV ($MM 2004) ¢~ 1000.265991210..
15004 200 & " D.B58896E672725..
10007 2000 = Wﬁ.ﬁ—/
500 a . . o 11
o - X axis: The Confidence level that s
5004~ i IDTrace
Py — we will exceed the Y value. IpT e
1500 s < ] [« ~|
T
0 . - CFAT By rear Profile
Confidence Color is constant pale blue. Cotor by NP Mo
BHREEEE58858 Deselected portfolios are NOT LTEERSERE. ZHU5D0RN
) il ) ol e o e
E A ) o) () () (i i i) G o E SRR P YR YR YA YR NSRS Y] ShOWn All columns uze the same zc:
[ [«] 10 ~ || &[] [«] 12 ~
“Rs . |[=d=g | I ol
P e K7™ ' =
] ] © 2004, Stephen M. Rasey, WiserWays, LLC
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Step 1: Display all the available Portfolios.

@Spotfire

(Ctrl-R)

T p— . Bl Y rocevs e 151 1o | [ =
2000 5 = = = TN 551 1005 =]
= = = = o 1 [] [«

o 17504 = r =i S| 00l 8 - A

L [ Si ; :

=] = 4= 'I% ] N - IDTraceSeq J
N 15004 5 T = o @} 236ES 43226

| — » 2| "o o] [4]

id 1250 B3 = £ B L
g 4DD—m ISeq
1000- e 1 50
> ®
— L3 4
750 = O = s
CumCapex
500 200 0.858.. 1641.4..
250 [ [«
g - 100 Prod |
iC.BOE . Mean
0+ Capex $MM N BO 2007 ||20e7.. 13885..
T EEEEEE S =& = = = = 0 [fTitle:  =.BOE.Mean
-— | ST Eomo ST D 5 = = Z ﬁ i |Tvpe:  Decimal
=] =] = = ¥ 0 20 40 60 80 100120 . Eits G
& [H e I | [4] CumCapex = & 2] [4] C.NPv.Mean > | @ SumDProdDilR-2007w ~ || =057 Zes06.
G crav oy ve RIETER] G v coni RT=E & rivan cos _|_|_| o] || El
=] -] : — ) C.BOE.C39
ss0tdash Flow A LkealVi 2000 = E n L. = 0670, 74264
El lo LI = 2
20004 > = O w =~ = [ [«
1500 23001165 = I =
= 1.8 = 0O . Z| 1.8 C.BOE.CA5
1000 — > N c-o = . 2354 10660
500 a — 15l H —J 1E] [] [
. pd kd o - =1 .
g 15004 = 1 C.BOE.C30
4 1.4 L 1.4 oL
-500- S 3 E.709.. 1257.4..
10004 1000+ - (] []
1.2 1.2
45004 — =]
500
0 . =
§ § § § § § UD% ZEZ 0 Expl Finding Cost (T otal] =
Sooooooo oo 1 i = i
S Confidence = i 0 Sl BN
EEEECEEEED e e ost $/BOE 148.4765625_875.7511
Lo L L L L L L L L L L G I e [ e o e e e ) T T T T T T T T T T T T T T
S5b55558888 TEiEEiciigid 35 38 4 42 44 48 SFEEEEEEERIN
| E E E E E E E E E E T S I IS EEE=E _ — T T T
=] T e R R R TR P TR PR PRI R AR Size by C.EOE.CE0
2 [v] [4] 10~ I ] (4] 12 ~ & Devel Cost per BOE ~ @ ] [4] CumCapex vI 13.4158891... 1505.4752
—_— | - m - - -
< | >I_I

=
|—,||<I

1
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@Spntfire

[ — . BLL YT roce va MES|E e N
2000 S m = = = TN 551 1005 =]
= © = = s o815 = O O ] [«
L 1750 @ = = S ool ©
= &+ ] 2 & /M
== 2 = ] 071N = (V] IDTrace5Seq J
() () = izl
1500- = = L o ) 23EES 43225
L Ly . ) | 0515 2| "o [ [«
id 1280{ O =1 ek =] = o
ns-O = all
m > E| 400 ISeq
1000 = 04 ad g % 1 &0
| > = 30049 [ L]
a0 E % 031 = CumCape:
5004 02 200 0.858.. 1641.4...
[] [4]
250 0.1 1004
C.BOE. Mean
o] Capex $MM 11 Qapex $.M.M 04 MMBO 2007 | [Boo_] 1s88s5..
=23 EEE “88 £8%8 = g Bl i > .
= ] i L] i L e = E 0 20 40 60 20 100120 :
C.BOE.DSRisk
2 [¥] [4] CumCapex ~ | [4] CumCapex ~ @I ] C.MPY. bean ~ | @ SumOProdOilR-2007w ~ 2021 ZER.0E.
5 crat oy ve BT=TET] & v conta METEYG Fana e T ol ]
=] : ; — T C.EQE.C33
= £l L2 E .l O DE70.. 74264
> = 1S w 5 0w I ]
[N [NE)
¥ Z| 18/ =0 E| 152 8 LY C.BOE.C35
> N cao = == 3.354.. 10B6.0...
a8 — 16lT & = 1812 i I [«]
= Ed [= =1 =
i 1al C.BOE.C30
Lt ' E.709.. 1257.4..
1.2 1.2 2 -
| i " . N
§ ZEZ : Expl Finding Cost (T otal] =
S 288 Confidence LHey 0.81 Capex $MM| | || colar by c.HFv.ca0
= g RN Dev Cost $/BOE 143 4765625 B878.7511
e g oooooooouunhg S BN =g P ’ﬁ
=== EAEfAfAafinbonn =5 =SES=
= S55555555%5 AiTEtEtatatEtats fatatatatl Py T Size by C.EOE.CE0
. [T 0o dnodn oo oo L. -
2T mig = e &17 Devel Cost per BOE ~ &‘ 1 T4] CumCapes > || || 12419891 15054782
— | - [ | - - -
4 bl—l

Slide:33

Spotfire Energy Forum, Feb. 10, 2004

© 2004, Stephen M. Rasey, WiserWays, LLC
Some Rights Reserved (Creative Commons At, NC, SA)

I:II'I1EFIEH15FE5EFLIEI:I . @ @



iserV/Vays

Step 3: If we require portfolios with a
99% Confidence of >0 NPV, are there good portfolios?

Spntfire

P..

RO...

o [ et EYE roce v =TES] 6 casera = L=l
2000 S m = = = 551 1005 =]
I = = ™~ = LL |
= = S = o = O | [4]
L 1750{- QO E 5 2| s00;
= 7y L o e m
=] 2 E 2 N a IDTraceSeq J
(]
. 1500 i " % = L < 500-8 |2LISEEE 43226 -
= 12504 O = O = 8 o IS
m > E| 400 ISeq
1000 = o Y @ 1 50
— » A
50 S D>. = O = s
Z CumCapex
500 200 0.858.. 1641.4.
[+ [«]
501 100
C.BOE.Mean
| Capex $MM Capex $MM
g M p o SRR - 1 o MMBO 2007 || 500 1sses..
. SEEEEEEEE REEHEEEE 5 2 8 B Bl e
=] Sjesge =S = ¥ =5 4 20 40 60 80 100120 _
C.BOE.DSRisk
2 [¥] [4] CumCapes v| [4] CumCapex ~ @I ] [4] CMPYMean ~ | @ SurmDProd0ilR-2007w ~ 2021 ZER.0E.
G crav oy ve TR © v confdence CuVERRPI=TES] 5 rindims e TS [ Kl
T~ =] g — : B C.EOE.C93
segtgash Flow A ksMM S = 7 = ¥ 0.670.. 742.64..
i o i =8 (@]
2000 = e = O ] [«]
1500 B i O w o
1 = =0 Z| 152 C.EOE.C35
1000 > ~ cao = = 2354 10660
500 all — T B —J 1g] 'g [ [+]
o =Z hd c kd ]
iT IR C.BEOE.C30
-500 1.4 E.709.. 1257.4..
10004 13 [»] [4]
1500 ' e hd
o o3 e o e e c.g = MHFY Confidence Curves
%%%%%%%E%% COﬂfIdence 0.8+ &l cal th -
OO OC O O OF O OF o o I rrili rrlT T | D C t $/BOE COlLiminE: LEse 2 Zame EC
o = = A A = AT =X T A T O 00 - G0 L = ]
EEEE5E555855 OO08588380 55 e S & i a4 e = o
=== = i e Al =N
E E E E E E E E E E EFE IR =R —
- A ) o) () () (i i i) G o A R TR R PR TR TR TR R
| [ 4] 10 = I [4] 12 = "& Devel Cost per BOE - @ »l - [4] CumCapex = I

ol | i 8l

Click _nrna record or
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Step 3: If we require portfolios with a
99% Confidence of >0 NPV, are there good portfolios? YES.

= -
R TRy 1ol |[FEEE I
= 551 1005 =
20004 % 5 = I~ = T {
= Q = = 0.8 o = O o 848848 |LI lll
L 17501 = S| oo © C
g@_ 2 % b 0.7 8 'I% ] N IDTraceSeq J
= 15004 = = o @} 236ES 43226
[3 [ Ll =
| L — » | 06 3) 2| "o & o] [4]
= = L & bt L
=l 200 = = o5l O 5l LK :
om x E| 400 ISeq
o
1000+ = 0 ad N % 1 50
750 =] O = s
: 0.3
E CumCapex
500 0.2 200 i 0.858.. 1641.4..
o1 (] []
250 0.1
Capex $|V||\/| Capex SMM 1007 s -"ﬁ Prod C.BEOE.Mean
0 p iy 0 MIVIBO 2007 1| 200 1988.5...
T T T T T T T T T L T T T T T T T T T T T T T 04
. “ggg82288¢8 |L EEEEEEEE 88 E 8 EL | > .
=] Sicipsgo = = = 2 =5 W 0 20 40 60 80 100120 CEOE DSRick
e I | [«] CumCapex = ||| &7[2] [4] CumCapex = @I_I [4] C.NPv.Mean > | @ SumDProdDilR-2007w ~ || =051 Zes0g
5 CraT by 3 _ 101 x| ST T=TEA] 5 rndma e BT il 1ol || 2 Kl
= ash Flow ARSVMM ] = 7| = + i C.EDE.C39
- a000] = = . 0 E .| © 0670, 74264 .
= =] ‘18 =| ‘0 o KT
2500 &5 o O o 5
Z| 18l o (@) Z| 1.8 C.BOE.CA5
s000] = I8 £ N = 2.354.. 1066.0..
% = 1S B = 2 ] [«]
= c = =
1500 1 aliT 14l W C.EDE.CI0
4 -4 E.709.. 1257.4..
1000 [ [4]
1.2 1.2
500
T T T T T T T T T 1_ 1_
§ § § § § § a‘:g-: c.g = 4 - MHFY Confidence Curves
§ § § § § § § § § § Confldence 0.8 0.8 All columnz uze the zame =c:
T EEEEEEE T e e e T Dev Cost $/BOE
(e el el vl BOOELE8a00nS !
o o o o o o o 2E 28 4 42 44 45 ==
=R === =R === =] P i i i e e e i =
_ EEEEEEEEEE || EEE======x===
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—> Step 7: Zoomed In.
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choose the best half in terms of near
term production: 2007 Oil and Gas
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Now choose the best half for
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NPV vs Capex.
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—> Step 7: Zoomed In.
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NPV vs Capex.
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= Step 8: Zoomed
e . Z00mea In.
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Step 9: Zoomed In.
Choose Best half of Reserves vs Capex

Spntﬁre

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
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Step 10: Zoomed in.

Spntﬁre

Choose Best half of ROCE vs NPV

Slide:52
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Step 11: Zoomed in.
Choose the Best Portfolios at different capex levels
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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 THUDDEI A 300 24T 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
421 [Vouna 2 570 | Gwynn 1 635
! . . 0
We will zoom into this part of the table 0

Slide:54

to describe it in detall.
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What the Project Census Drill down tells us....

The Census is an Excel W_orkbook with VBA | NPV VS Ca pex -
subroutines that reads which records are marked in
Spotfire.
It then creates an SQL query to retrieve the funded 1800 209
projects for those portfolios, organizes and formats
the report. . 1700 595
Expl. Capex where Opportunity was funded 614
By Portfolio Trace 1600- "
Capex: 635 547 501 4 3 /H -
Order Desc C.NPV.Mean 1745 1624 1514 14 |.-|j | & &
Oport ///G)/BOQ-
Clave | Oportunidad |Count 700" | 505 T 614« 614« | 5554 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 1 300
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 U
446 Yount 3 292 198 = 220 | 220 1100-
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 o o
490 Palmer 3 623 454 E E E E E E E'_
436 |Marichal 2 54 77
557  Griffey, Jr. 2 58 98
563 Bench 2 88 97 97
546  Smith 2 215 | 245 | 245 CumCa pex
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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 -
Oport NPV of Portfolio
Clave Oportunidad  |[Counf 709 595 614 614 555 | G— Tragce 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 > 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 74 153
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
. ) © 2004, Stephen M. Rasey, WiserWays, LLC
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The Higher up in the list,
the better the project helps meat your goals....
Portfolios (by Trace Number and Capex)
rder NPV nding left to right :
Ordered by decending left to rig The Projects are
l 1 1 l l sorted first by the
Expl. Capex where Opportunity was funded Number Of Traces that
By Portfolio T .
Capex: ' 225% Fund the project.
Order Desc C.NPV.Mean 1745 1610 1514 1435
Oport _ T Next by the average
Clave Oportunidad |Count] 709 595 614 614 555
578  Jackson 4 8 5 5 5 8 Capex level that
561 Williams 4 47 65 65 65 67 :
498  Gehrig 4 269 | 129 | 174 = 174 153 funded the project.
422 Rickey 4 293 200 298 298 156 \
564 Chance 3 9 6 9 i
521 TAppiing 5 o7 45 45 -4 These 4. projects were
440  Johnson 3 145 173 111 111 funded in all four
446  Yount 3 292 198 220 220
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 These 9_ PrOJeCtS were
490 _|Palmer 3 | 623 | 454 funded in 3 of 4 traces.
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 Higher up In the list,
the better the project helps meat your goals....
Portfolios (by Trace Number and Capex)
Differelnt Capex Levels.
Expl. Capex where Opportunity was funded
By Portfolio Trace
Capex: 635 547 501 465 42
o(r)dpeorrtDesc CNPV.Mean 1745 1624 1610 1514 143 A number means
Clave Oportunidad  [Counf 709 595 614 614 555 that the P roj ect was
578 |Jackson 4 8 5 5 5 8 .
561 Williams 4 a7 65 65 65 67 funded in a Trace
498 Gehrig 4 269 129 174 174 153 .
422 Rickey 4 | 293 = 200 @ 298 | 298 @ 156 higher than the Capex
564 Chance 3 9 6 9
541 Appling 3 27 45 45 74 for that SeIeCted
440  Johnson 3 145 173 111 111 po rtfolo
446  Yount 3 292 198 220 220
590 | Clemens 3 331 212 212 224 .
556  Aaron 3 283 287 | 287 | 199 It is useful when
512 | Clemente 3 394 360 286 . .
429 Hornsby 3 486 349 302 comparing pOI’th|IOS
490 Palmer 3 623 454 ;
436 Marichal 2 54 77 of different capex
557  Griffey, Jr. 2 58 98 levels.
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.

© 2004, Stephen M. Rasey, WiserWays, LLC
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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

Prospect and Portfolio
Database

NPV vs Capex - CumCapex
1800+
1600

aWg1gutcimum/faicuwugg

1400-

= 1200

= 1000

= 800

= 600

= 400

€3 200

0

Integer/Linear CumCapex
Programing Portfolio _ _

Optimizer Once the Portfolios are stored in the
database, Spotfire can compare them all

© 2004, Stephen M. Rasey, WiserWays, LLC
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WiserWays-Spotfire Portfolio Analysis Process

 Define the population of potential Projects to fund
— ¢ Define a set of Strategies for funding candidate portfolios.

« Use an automated process to generate thousands of
candidate portfolios according to the different strategies.

 Load the candidate Portfolios into Spotfire
— ¢+ Apply/change constraints by sliding Spotfire query devices.

 Select many good portfolios that are close to the Efficient
Frontiers of many different measures.

* Find the projects most often funded in these good portfolios.
If happy with plan, Fund these projects, Execute Plan

— + (Change and Negotiate Goals.
_____ + Refine Strategies.

. ) © 2004, Stephen M. Rasey, WiserWays, LLC
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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.

ROCE-2006w

To “trade-off”
one goal with
another

Spotfire Energy Forum, Feb. 10, 2004

0.2

0.15

0.1

0.054

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

Better =——

Better =—>

0 500 1000 1500 2000 2500
C.NPV.Mean
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Goals for Improving the Portfolio Management process

« To Understand,
Predict, and
communicate the
range of possible
outcomes of any
funded Portfolio

This Portfolio has a

5% Probability for > 2000 MMBOE
65% Probability for > 1000 MMBOE
90% Probability for > 750 MMBOE

A different Portfolio has a
10% Probability for > 2000 MMBOE
45% Probability for > 1000 MMBOE
65% Probability for > 750 MMBOE

Slide:64 Spotfire Energy Forum, Feb. 10, 2004
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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

100% )

80%

60%

40% -

Confidence of > X Reserves

0 : . Hy
20% ,4:4} ,,,,,,

0% - S - eSS,
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 Energy Forum, Feb. 10, 2004
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BlitzPort and Spotfire
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e You can change your constraints in the conference room
for real-time turnaround.

 Understandable. Quick. Easy. Inexpensive.

) _ © 2004, Stephen M. Rasey, WiserWays, LLC
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Thanks to
o Spotfire

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

« Adan Oviedo Pérez, Subdirector,
Exploracion Vicepresident, Pemex

e Brett Edwards, President, Custer
Resources

. ) © 2004, Stephen M. Rasey, WiserWays, LLC
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And Thank You for your attention.

e This presentation will be available for download at
http://wiserways.com

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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