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Sﬁotfire Enables Portfolio Analysis of
Investment Opportunities on

Efficient Frontiers of Many Measures

Dr. Stephen M. Rasey, Director, WiserWays LLC
for Spotfire Energy Users Meeting, Feb. 20, 2003, The Woodlands, TX.
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Definitions

 Portfolio

— A collection of investments all owned by the same individual
or organization.

« Efficient Portfolio

— A portfolio that provides the greatest expected return for a given
level of risk, or equivalently, the lowest risk for a given expected
return. also called optimal portfolio.

o Efficient Frontier

— The line on a risk-reward graph comprised of all efficient
portfolios.

— (Source: http://www.investorwords.com)
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Portfolio Analysis

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

— Acceptable Candidate Portfolios must satisfy
Investors Requirements:

« Operational — Physically doable

(rig avail, lead time, partners, Working Interest availability)
 Political — (BU Capex avail, Maximum $ exposure)
« Resource — Budget, People

* Performance — Resources found, Production & Earnings
Goals, Minimum acceptable results.
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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

Develo Produce Tax .
P 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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Key Parameters of Exploration Investments

* Cost of Entry
* Probability of Entry

« Cost of G&G (Geological and Geophysical) +
Overhead

« Cost of Exploratory Wells

* Probability of Success

* Recoverable Resource Size

« Cost and Timing of Development and Production
* Prices

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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inventory of Investment Opportunities

A way to build an

1] | E T Fl G| H] 1 [ 4] 'L MmN ol pr | a |l s 5[ 1 0o v [ w /| ® [v[zlaal A |.-5.D|.-5.ET
1 DEconfodellic.sls L
2 CazeDlata &0 Fun and | . u Erob Suss = 1580
3 Load DizcFate 123 - 156.97
4 10 Case |CaseM ProbOcour FricelnflFac  1.0% [T4 Sochilow —= Eamings Dl | Min
5 all_ Do A00 1nn| "Fuee 1 D026 WPIFa 104 o Mas
: DM 1058 oo rﬂ*ﬁ* Frob Sucs = 0.260
T Iterm Walue |min | max
g ProbGeo 026 D05 [ TazRate 352 100 9—1—1\\!
3 CapPRiskBOE 197 0.3 3 EnpCa 7349 FoyaltyFate 0.2 . \%ﬂ_& |
10 DevelCapPBOE 354 3.5 [ DevelCapTot  BELE O e L e —
11 DevelLife 2.58 2 L DewvelCapPy'r 2137 MPY| &Y 2000 E 2005 2010 2015 2020 2025
12 | OpCostFizp¥r 7.74 1 10 OCFROR 16 100
13 OpCostpBEL 676 3 ri OCFRORRisE 02 \ } —d
14 OpCostpMCF 029 0.2 1 EMNY 123 -200
15 DeclRate 0274 15  #0% RsroMhboeDclStark) 1029 Fwl 1116 U
1€ srvdilMMboEst 154 10 1000 InitRateMMBED 278 F=mreQiltMbosct 1525 -0
17 |RsrvGasBofEst 1“4 10 G000 InitRiateBCF | 2522 FisrvGasBofAct| 1385 W n u
1% | ProdStarntFrac 085 0.2 04 FsruMMboeEst 1560 RsreMibiboe ot 1548
14
20 Databasze Import Areasi
21 Lineltern 2003 2004 2005 2008 2007 2008 2009 01 21 2022 Mumeric
22 ExpGGCost  39.95 il T Item alue
23 ExpOHCo=t 20000 1385 000 000 000 FrobGeo 0.26
24 DevCapex 000 2137 2137 12408 000 000 000 00 oo 0.0 ExplCapPRiskBO 187
25 FrodStart 000 000 000 000 1.00 1.00 1.00 1.0 1 i} 1.00 DewelCapFBEOE 354
26 ProdCaont 1 1 1 1 1 1 1 Loadmg WPrkbOOk to Database... 1] 1] DevelCapFPBoss 256
27 | Prod0ilMMBO 00 00 00 00 2FE ZFEE 265 14 Please Wait. g 04
28 ProdGasBCF ooo o000 000 oo &R 2B2 0 244 17 05 004 Dewellife 258
29 FPriceil 20000 2060 2122 21856 2251 2319 2388 248 05 3607 OpCostFisp''r 7.4
30 PriceGas 278 283 252 300 210 318 328 33 B3 482 OpCostpBBEL E.TE
3 Fewil 1} 1} 1} 1} EZ5 Edd E42 448 I ““‘*“l 1} 1} OpCostphCF 0.29
32 FReuwlGas 1} 1} 1} 1} g g g 1} 1} Dzl ate 0.2y
33 FiewhetRioy 0 0 0 0 B0 B2 B 3% | P ey 0 0 RsrOilMbboEst 15365
34 Wl 1.00 1.04 108 112 117 122 127 13 03 2.1 RzrvGasBoiEst 13.96
35 OpCosthar 1] 1] 1] o220 g 2 v . 1] 1] FrodStartFrac 025
36 OpCostFited 0 g g ] ] ] 10 1 P40 Write FlDWS 0 0 EtplCap 74.4
37 OpCost 1} g g El 2249 2349 240 18 1} 1} DewelCapTot [t ]
38 Fewlpr 1} -8 -8 -4 277 283 2749 20 1} 1} DewelCapF'r 2137 -
M 4 » w[% VersionMotes £ Constants % CaseData i Sheet? £ Shee LlJ_‘
Draw= [:  AutoShapes= ™. "w [ (0 4[ k] (<} 2003 - Wiserays iser '5'5"-‘3 = hih - -
Feady o

© 2003 Dr. Stephen M. Rasey,
WiserWays LLC

Feb. 20, 2003

Spotfire Regional Energy Users Meeting,




M @® spotfire

Types of Projects in this example
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Types of Projects in this example
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""" Project Tables .

: | - :
° IDLineltem °
: s 2/_ Lineltem :
as _i/_ Linelternab A
— :
IDSet °
DateTimeloadStart °, ProbOccur .
DateTimeLoadEnd : - .
Desarintion Prod O!I 2005 :
filename: Prod Oil 2006 PrQbGeO
Plepath Cash Flow 2006 . ENV
. LashFIsw 2006 . NPV
L] L -MMBOE
(Tall and Skinny) [ orecesea || 4 %0000 DevCost
EasLre
- Mean Per BOE
DTrae L i _1; DSRisk,
IDSet _\n_., IDTraceSeq 99
IDTrace 95
I5eq (=ln]
IDProjeck Z85
W1 a0
CumiCapex 75
70
A5
a0
55
50
45 —
40
Z35
30
25 j
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Use the Access Database to prepare Querys for Spotfire

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

Do it better with =Y =N
=Y

S WiserWays Efficient Frontier Prospect Database

Sample Database, Ficticious Prospects - 2003.01.30
Stand Alone DB: D:'Data\Spotfire Developer'030220 Conference'Q)DEcon'WWEffFront.mdh

E fﬁ ci Ent — A - Home Switchhoard

F1D2 - Project Data to Spotfire  [All]

B1A2 - Portfolio Data to Spotfire  [All]

.... starting

Designer:

Stephen M. Rasey, P
WiseriWays, LLC
{(713) 8704706

raseysmigwiserways. M1A1 | M1A1 - Copy Queries to Backend Databaze

Copyriaht (c .
] E xit | Exit - Close Access

SOMEFRIGHTS RESERLUED TI,_ Ao o

ight {c) 2003 WiserWays, LLC. Some Rights Reserved @ @&Raie . |c Lz
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F1D2 — Choose Canned Queries to send to Spotfire
RE=TE]

Send Prospect Data to Spotfire (F1D2) Choose the
Project Queries Available Query
5101 Project Scalers and Flows in columns, Year Row S1D1gnuScalersandFlows_S1B3_S1C2
S1B3 Project Scalers only S1B3qxtScalers
F1a1 Project REows(lineltem, Year) FlalgryLineltemFlows Ch
F1BZ Project Rows(lineltem), Cols(Year) F1BZgnuCaselineyear oos_e a
F1Z2 Project Rows(vear), Cols(lLineltem-Organized)  F1C2gnuFlCilinesinColimnCrder SpOth re
Template that is
Spotfire Templates Available i Compatible with
‘5101 Spotfire Scalers and Flows spothS1D1ScalersandFlows,sfs _ the query
Connechion and Quary Shing Fant fo Spothie.
Sefect £.ltem HEZ, F.ltemDescriplion, F.ffem N7 Fom Launch the
SISt Praiact ST Tammiaias ax S WIRERE fem IiRe = 5707
--= Send to 5pul:ﬁrej< Query
FE  Create New - L.
Spotfire Wind Use an existing
instance of
Spotfire or
create a new one
© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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Typical VBA to send a
Query to Spotfire to read data and apply a template.

. 'Get a Spotfire application

. Set appSF = wwSpotfireDSAny()

. appSF.Visible = True

. sglQname = IbxQueries.Column(2)

. strSFTempl = IbxSpotfire.Column(2)

. ‘Spotfire OpenODBC Works, but you must use a backend .mdb containing tables and queries.

. strProv = "Provider=Microsoft.Jet. OLEDB.4.0;"

. mdbpath = gstrDBNameBack

. mdbpath = strPathTemplate & "\" & mdbpath 'Differes between Access 97 and 2002.
. mdbpath = "Data Source=" & mdbpath & ";"

. strConn1 = strProv & mdbpath

. sql1 = "Select * from " & sglQname
. strStep = "Close ActiveVisualization"
. appSF.ActiveVisualization.Close False 'close without saving

. strStep = "Spotfire OpenODBC"
. appSF.OpenODBC strConn1, 0, sql1

. strStep = "Apply Template: " & strSFTempl
appSF.ActiveVisualization.ApplySettings strPathTemplate & "\" & strSFTempl

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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View the Project Metrics and Flows.

 S1D1 Query: Project Scalers with Flow Data oriented
with Line Items in Columns, Years in rows.

Project Metrics (NPV, ENV, Reserves

Flow Line Item: Prod, Capex, CF, NIAT:

Repeated

v

Year

Flow Data CrossTab:
By Type and Year

Project Metrics (NPV, ENV, Reserves

Flow Line Item: Prod, Capex, CF, NIAT:

Projects

Repeated

Year

Flow Data CrossTab:
By Type and Year

400 Projects = 8000 records, ~ 50 columns.

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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ENV vs MMBOE. Color NPV, Size ProbGeo
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Color by S1B3gutScalers NP
421528, 2360697

- S

Size by Rsrv b Mbosdet
11.8703... 149569,
- snmEH

DewvelCapFBEOE

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
WiserWays LLC Feb. 20, 2003

Spntﬁre



W—-r ©Spntf|re

ENV vs DevCapex/BOE vs MMBOE Produced Full Life -

Color by DCFROR
-0.20000... 0.5568030...

.
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ROR vs NPV color:Env Size:Prob
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Color by ENY
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Remove all Projects with ENV < -5 from the database

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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Spntfire

MMBOE vs ENV. Color NPV, Size ProbGeo

Select the Projects with ENV > 400.
See what other attributes the have in
other views.

Color by ENY
498757, 92453493,

- S

Size by FrobGea
005044, 049635

Spotfire Regional Energy Users Meeting,
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Op Cost / BOE vs Dev Cost / BOE
?-
E.5
E_
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Size by RsrvbdMboedet
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vs DevCapex/BOE vs MMBOE Produced Full Life -
RsrvMMboeAct vs. ENV vs. DevelCapPBOE
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Color by DCFROR
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.
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Devel Capex Bar Chart - Year
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14 2016 2012 2020 2022

This chart would be more meaningful
if | plotted RISKED Development
Cost.

Summing by selected projects gives
a real-time Portfolio Sum

This is a Summation Bar chart using
Year as the X dimension as a
variable and the Devel Capex Metric
(in a column) for the sum.

The height of a bar reprezents
the sum of 'DevCapey'

Spotfire Regional Energy Users Meeting,
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Gas vs Oill

We have a big mix of Oil and Gas
projects.

S000 4

000~

2000+

2000+

10004
Color by ProbGeo
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NPV vs MMBOE
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Prod Oil vs Year
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This is a Scatter Plot using lines to
connect Portfolios ordered by year.

It is tough to make out the selected
projects with all the lines, but the
lines are necessary.

Markers are connectad by
IDCase, and ordered by Year.

Spotfire Regional Energy Users Meeting,
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If Success Cash Flow After Tax by year
. A Line Chart is a much better way to
show theFlow data.
41010+
24000
2800 4
21004
1401
200 4
100 .-
=
5001 ==
:- Al columis use individual
= scales.
-12004 CashFlow
rark dhb
-1300 | IDProject, and arderad by Yaar
EIII:IIS EIIII1III EIIII15 EIII:‘EIII
Year
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MMBOE vs ProbGeo
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The High ENV 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.

Colar by ENY
-4 95757, 924 5493,

- S

Size by ExpLCap
054625, S06.221...
s nmEE

The labels show IDFroject
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ROCE by Year

If Success Return On Capital

Employed.
See how they trend up toward the
end of the project life?

n
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Capital employed
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It's because the Capital Employed is
dropping fast..

2005 2010
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Scatter — ROCE vs. CapitalEmployed

Cross plot ROCE vs Capital
Employed.

L

0

_

o
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CapitalEmplayved
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Building a Candidate Portfolio
Prob Prob 100% MMBOE 100% NPV

ProjectID Acquire Success |[P10L P50 PO90OH |P10L P50 P90OH [Fail
359 1 0.102 97 145 218 107 156 228 -17
360 1 0.449 97 117 140 198 230 268] -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 4241 -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] 596 725 892 -21

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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Confidence of At Least X Reserves il

)
100% Prob 100% MMBOE 100% NPV 0

ProjectlD Success |P10L P50 P90H |P10L P50 P90H |Fail e=pmm
373 0.102 97 145 218 107 156  228] -17 0

0
0

o 0
80% 0
0

0

0

A 1 well Portfolio -

60% - 0

This is a tool that will quickly e
40% | compute the inverse cumulative o
probability curve =0
(a “Confidence Curve”) Bl
of 1 or more wells of a portfolio. 0

Confidence of > X Reserves

20% -

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

M ea n —@— Expected

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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Confidence of At Least X Reserves Sl

Prob 100% MMBOE 100% NPV 0

ProjectlD Success |[P10L P50 P9OH [P10L P50 P90H |Fail =g
373 0.102 97 145 218] 107 156  228] -17 0
371 0.449 97 117 140 198 230 268] -13

0
0

o 0
80% 0
0

0

0

100% ﬁ(—‘

A 2 well Portfolio 0

60% - 0

40% - ——0

Confidence of > X Reserves
=

20%

0%

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

M e a n —@— Expected
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Confidence of At Least X Reserves

80%

60% -

40% -

20% -

Risked
Mean

© 2003 Dr. Stephen M. Rasey,

WiserWays LLC

Prob
ProjectID Success |P10L

100% MMBOE

P50 P90H |P10L P50

100% NPV
P90H

Fail

373 0.102 97
371 0.449 97
370 0.083 291

145 218
117 140
437 655

107 156
198 230
398 543

A 3 well Portfolj

Note big high
side at low
probability

400

600
MMBOE Reserves

800 1000 1200

Spotfire Regional Energy Users Meeting,
Feb. 20, 2003
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Confidence of At Least X Reserves A

1009 4
00% Prob 100% MMBOE 1700% NPV 5

ProjectID Success |P10L P50 PO9OH |JP10L P50 P90H |Fail —pm)
373 0.102 97 145 218] 107 156  228] -17 8
371 0.449 97 117 1401 198 230 268] -13 0

80% 370 0.083 291 437 655] 398 543 762 -10 0

369 0.457 107 128 154 42 63 89| -45 8

0
0

A 4 well Portfolio 0

60%

40% -

20%

Confidence of > X Reserves

0% AVAAAAAAAATATATAAAIA GEEEEE o—0

0 TZOO 400 600 800 1000 1200 1400 —0
Risked MMBOE Reserves 0

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

o

—@— 366

0, —+— 365

100% * Prob 100% MMBOE 100% NPV —364
\lAl ProjectID Success |P10L P50 P90H |JP10L P50 P90H [Fail =)
v “ 373 0.102 97 145 218 107 156 228 -17 0
K 371 0.449 97 117 140 198 230 268 -13 8
(7)) 80% j & 370 0.083 291 437 655 398 543 762 -10 0
o 0 § 369 0.457 107 128 154 42 63 89| -45 0
E A 368 0.475 75 90 108 70 85 103] -48 __8
@ S 366 0220 237 308 401| 261 332 424 -67 0
Q \\ & 365 0.056 335 586 1026 160 411 851 -9 ___0
(14 60% 364 0.125 249 374 561 644 829 1105] -21 8
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Risk Reward Plot for a Portfolo Trace

Reward (Mean)
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a0 | | call this cumulative Portfolio Build a
Portfolio Trace.
160 | Each point is a Portfolio Trace Sequence
< 140 | Each Trace Sequence has a Confidence Curve
"~ on each Measure (MMBOE, NPV) studied.
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WiserWays MultiField Confidence Curve Calculator

The version used here can handle
— a 200 Project inventory,
— Up to 50 funded at any one portfolio
— Up to 3 discrete working interest per project
— Customized weighted project selection based upon good
heuristics.
« Each trace calculates has up to 50 Portfolio points.

« Each Portfolio point has two confidence curves at isotiles
(every 5%) for MMBOE and NPV written to the
database.

* Process time: 4 seconds per trace including writing to
the Database. -- 10 Portfolios per second.

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
WiserWays LLC Feb. 20, 2003
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filename

FilePath

userid
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Data Base Schema (Projects)

IDCase
IDProject
Case
CaseMun

2//—]])l.i'llall:ﬂlm

Lineltem
LineItemAah

ProbiOccur
Yalue

Trace ID
TraceSeq ID
Cumul Capex

to this point

ProjectID last
added
at WI.

(it can
CumiCapex 75
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IDTrace5eq
Measure

Mean
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IDiTrace . DSR.isk.
DSt ey IDTrace5edq Z99
IDTrace 95
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IDPraject 255
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At each TraceSeq
for each Measure
record the
Downside Risk
Mean
and 21 Isotiles of the
confidence curve
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View the Portfolio Confidence Curves and Project Funding.

« T1D5 Query: Confidence Curves (MMBOE, NPV) and Funding
level Each Project (WKk.Int.) by Trace Sequence Number

200 Projects in columns

TraceSeq, CumulCapex,
Conf Cn\.rves (MMOBE, NPV)

WKk Int of each project in each
TraceSeq (Portfolio Point)

Trace

TraceSeq, CumulCapex,
Conf Curves (MMOBE, NPV)

Wk Int of each project in each
TraceSeq (Portfolio Point)

Set

Trace

1 to 4 Sets, 100-400 Traces per Set, 20-50 Portfolio per
Trace. 2000-80000 records, 256 columns. (Max)

16000 records in about 20 seconds (PIV 2.4 GH) Access 2002

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,

WiserWays LLC
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MMBOE & NPV vs Cum Capex Trace 602
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12510 4
10100
Fal
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500 4
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. N P P2 2
2501
Markers are connected by
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1] 200 400 E00 200 1000 1200 1400 100
CumCapex
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CBOE.DSRizk

MMBOE Risk Reward (Scatter Plot) Trace 602

Pale blue grey points are “Shown
deselected” points of all portfolios in
2304 all traces run.
Showing only the portfolios along
200 Trace 602.
The red Portfolio points are those
50 where Project 422 were funded at
33% working interest.
These portfolios are not particularly
1004 close to the Efficient Frontier.
Colar by 422
W 0.333333343267441
w05
50
11
X = [Empty]
: Markers are connectad by
" C.1DTrace, and ardered by
0 C.IDTrace>eq.

0 250 SO0 750 1000 1250 1500 1750 2000
C.BOE . Mean
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NPV Risk Reward (Scatter Plot), Trace 602

Same type of Risk / Reward plot, but
this is for the NPV metric.

Also showing just the portfolios along
Trace number 602 against a
background of all portfolio points
(Shown deselected).

Colar by 422

[ 0.333335345267441
w05

11

[= [Empty]

Markers are connectad by
C.1DTrace, and ardered by
C.IDTrace>eq.

Spotfire Regional Energy Users Meeting,

Feb. 20, 2003



@® spotfire

iserVVays _
NPV Prob by Cumul Capex Trace 602
— This is a Line Chart, X-Axis as
) 1., Cumulative Capex.
C10 = “P10High
2500 4 Here we display Each confidence
Level as more and more project are
funded.
2000
This Metric is Portfolio NPV
---fl. 113 7
1500 / C50 ="P50
T
——_
All columizs uze the same scale. — C.MPY.C30
1000
—#— C_NF.CO9 &— C.HPY.C20
] —gp— C_NP%.CO0 —gp— L NP.C10
=001 ; Ca0 ="P90Low” —#— CNPV.CO5 e NP Mzan
3 d —i— C.NPY.C30 tlarkers are connected by
d C.1DTrace. and ordered by
‘ —&— C.NPV.CTO CumCapes.
- i ’ ; —&— C NPV .CED
O C.HPW.C50
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CumCapex
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MMBOE Prob by Cumul Capex
2500 This is a Line Chart, X-Axis as
Cumulative Capex.
3000 . .
: Here we display Each
: confidence Level as more and
23001 ! more project are funded.
2000 This Metric is Portfolio MMBOE
A
13004 : Al columis use the same seale. — C.BOE.C40
-""-J: i B0 E Mean —ix— C.BOE.C30
e d & C.BOE.CA9 &— C.BOE.C20
1000 1 —— ;
/'- &— C.BEOE.CO5 —f— C_BEOE.CI0
5 ; . —if— C.BOE.CO0 o C.BOE.COS
SO0 - r":# —i— C.BOE.CB0 o C.BOE.COH
A —&— C.EOE.CTO Markers are connected by
4, ‘ i C BOE.CED Eern'g:;:;:and ordered by
. ! —fp— C_BOE.C50

0 200 400 £00 800 1000 1200 1400 1800
1
CurmCapex

Pick a funding level, see the range of results
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NPV Confidence Curves
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ISeq (sequence number within a Trace)
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NPV Risk Reward, Trace 602, with Details of Project WI
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MMBOE Confidence (Profile Chart) Trace 602
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NPV Confidence (Profile Chart) Trace 602
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Some of the Portfolios in Trace 616
are close to the efficient frontier
These points are selected.

Color by 15eq
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Size by CumCapex
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DS NPV Trace 616
Also pretty close to the NPV efficient
700 Frontier
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Profile Chart Trace 616
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Profile Chart Trace 616

And the selected points seen in their

confidence curves of NPV.
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Heat Map Trace 616

The Heat map shows which projects

are funded at each portolio.

projects funded at
the selected portfolios

Increasing Capex

A 4

\; The
o

{15t Project Funded

3rdl

L 4th
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Order by C.IDTraceSeq

Projects -

Spotfire Regional Energy Users Meeting,
Feb. 20, 2003
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T—WD; NPV - Color by WI of 1 Project - C.NPV.Mean vs.
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Scatter Plot Trace 616
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MMBOE Prob by Cumul Capex Trace 616

1300 &l columnz use the same scale. £— C.BOE.C40
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NPV Prob by Cumul Capex Trace 616
3000+
23010
2000
1500
1000 - g ; Al columiz use the zame scale. &— C.NPW.C30
r_f' F - —#— C.NPY.Cag —@— C.NPY.C20
) d —ip— C.NP%.C30 —i— C.NPY.C10
S0 .r/ —a&— C.NPY.CO5 lffe WY P2z
—— —&— C.NP.CE0 Markers are connectad by
] C.1DTrace. and ordered by
f._l'_ —&— C.NPY.CT0 CumCapes.
04— R —&— C.NPY.CE0
& C.NPY.C50
—ir— C.NPY.C40

0 200 400 B00 800 1000 1200 1400 1600
CumCapex

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
WiserWays LLC Feb. 20, 2003



MNP Mean

iserv Vays

-
>

Some individual Portfolio Build Traces
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Highlighted points are approx 500

$500 MM Capex

Colar by 152g
1 a0

Size by C.WPY.CE0

£0.206... 1213.84..
s nmEE

Markers are connected by
C.DTrace, and ardered by
IDTraceaqg.
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Highlighed 500 MM Capex.
Some Portolio build traces (615-623)
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200

150-

100-

S0 Color by 15eq
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-
Size by CumCapex

04 0855389, 164141,
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Some Portolio build traces
- (615-623)
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3500 Highlighed 500 MM Capex.
Some Portolio build traces
30001 (615-623)

Al columiz use the same scale.

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
WiserWays LLC Feb. 20, 2003



serWay s | Spntflre

Profile Chart

Highlighed 500 MM Capex.
Some Portolio build traces
(615-623)
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Al columiz use the same scale.
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MNP Mean

NPV vs Capex

This may be a dumb looking chart, but it
2500 comes in very handy. It is the only thing
to tell you the Capex range selected when
you output to PowerPoint.

20007 Note to Spotfire Developers: You should

offer the option to output the SQL to
PowerPoint as you do with a web page.
1500 - It is far easier to delete a PPT object than
to add notes later.

BTW: Kudos for the PowerPoint

1000+ writer!!!!
Colar by 152g
7 1 a0
I

Size by C.NPY.CAD
£0.206... 1213.84..
s nmEE

Markers are connected by
C.DTrace, and ardered by

IDTraceaqg.
0 200 400 BOO 200 1000 1200 1400 1E00
CumCapex
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VBA to Sumarize Marked
Records of a Heat Map.

. Dim appSF As Spotfire.Application

. Dim shmH1 As Spotfire.HeatMap

. Dim svisCur As Spotfire.Visualization
. Dim hmc As HeatMapColumn

. Dim srec As Spotfire.Record

Spntfire

For Each srec In svisCur.MarkedRecords
If srec.Marked = True Then
i=0
For Each hmc In shmH1.Columns
i=i+1
value = srec.Field(hmc.Column)
If IsNull(value) Then
Else
sum(i, 1) = sum(i, 1) + value
sum(i, 2) = sum(i, 2) + 1

End If

Next
. Sub S00_main() End It
. S10_Get AppSF Next
. Dim sum(1 To 1000, 3) As Single 'index2: 1: o _

running sum, 2: count, 3: average Fori=1To .nHMcoIs

. Dim nHMcols As Integer If sum(i, 2) > 0 Then ,
. Dim value As Variant sum(i, 3) = sum(i, 1) / sum(i, 2)
. Dim i As Integer Else
. sum(i, 3) =0
. Set svisCur = appSF.ActiveVisualization EndIf ,
. Set shmH1 = svisCur.Views("HMProj") With ActlveV\(orkbook.AEtlveSheet
. nHMcols = shmH1.Columns.count 'Cellss\fgéd’r ‘II'\’)'e\E:aolgdes_CBIumns(
* shmH1.Columns(i).Column).Name
* .Cells(5 + i, 2).value = sum(i, 1)

.Cells(5 + i, 3) = sum(i, 2)

.Cells(5 + i, 4) = sum(i, 3)

End With
Next
End Sub

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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Average

The Projects, and how many times selected in the marked
portfolios and at what average working interest.

The Process:
11 s o B B4t 1. Use the T1D5 template to pick a
few portfolio points of interest.

564
' - = m 2. Open HeatMapReader.xls.
N m =
252 3. Run the VBA macro (from the
' previous slide).
0.6 a7 ."-1-53
..332 .4?;34.5'33 4. _Copy the output cells and paste
.:'224 into a NEW INSTANCE of
4 mm 399. ‘a 600 Spotire.
' 1 |
55? 513
"eg
. E Calar by Count
0.2
Size by Count
] 3
o - EH
The labels show Froject|D
401) 450 500 5500 il
FrojectlD
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)
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-

DS NPV - Color by WI of 1 Project (386)

200 Here we see the portfolios
5 highlighted by funding levels
- L of Project 386.
- This project is in both
efficient and very
a0 —— inefficient portfolios.
200 R In the inefficient portfolio,
- there are OTHER projects
200 making it inefficient.
Color by 356
100 i 0.133333340257209
[ 0. 2000000029502352
[10.400000005960464
™ . . . . . . ™ [Empty]
] anon 1000 1500 2000 2a00
_.MNFY Mean
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Spﬂ fire
DS NPV - Color by WI of 1 Project (386)

Here we see the portfolios
highlighted by funding levels
of Project 386.

Highlight the good and bad.
Create a new column on
Marked Records
“386Difference”

Select only
386Difference = yes
View the Heat mabp.

Color by 356

[ 0.133333340257209
[ 0. 2000000029502352
[710.4000000059604 54
[= [Empty]
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Candidates for Poor performing Projects

l More Look for differences in
3 T 3 the project selections.
i T i
I i I _
: T The longer the stripe, the
: HH : earlier the project is
= = = = picked in the Portfolio
i Hun i Trace
i BiRiaanann
i il i Inefficient Points
i T i
| il |
i 1] i
" Efficient Points without 386
= = caught up in the selection
i i
0 i
i i Efficient Points
| |
[ et NN N T e I T I T ol ol T el W T - I Order by 356 Difference
533%333EFFFFFFFEEESTEEEEEEEES%%%E%%%%E;;:;EEE%%@
386
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View the Portfolio Confidence Curves and Portfolio
Flow Data (Production, Devel Capex, CFAT, NIAT,
CapEmpl) on a Risked Basis

T1F6 Query: Confidence Curves (MMBOE, NPV) and Portfolio
Flow data (Years 2003 through 2012)

Lineltem and Year

TraceSeq, CumulCapex, DevCap03,DevCap04,
Conf Curves (MMOBE, NPV) | ...DevCap12,ProdQil03.... All on one line

TraceSeq, CumulCapex, DevCap03,DevCap04,
Conf Curves (MMOBE, NPV) |...DevCap12,ProdQil03.... All on one line

Trace

Set

1 ic; 4 Sets, 100-400 Traces per Set, 20-50 Portfolio per Trace.
2000-80000 records, 175 columns.

16000 records in about 2:00 minutes (PIV 2.4 GH) Access 2002

Trace

The trick is that at each TraceSeq, you must sum the Risked Flows from all

funded Projects (times their Working interests) at each Portfolio Point
(TraceSeq record)

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
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Cash Flow After Tax Line Chart (T1F0)

We highlight all portfolios that
exceed a mean expected $1.4 Billion
negative cash flow in any year.

2500+
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: : f 3z z z = z 1 :z
L] ™ (4] r— oo o = — Lo |
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NIAT by Year Line Chart

The projects we selected are,
surprise, surprise, the project that
have the highest earnings in the
1500+ production years.
1000
500
|:|_
500+
&l calumnz use the same scale.

SumOfHIATR-2... Sum... Sum... Sum... Sum... Sum... Sum... Sum... Sum... Sum...
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DS BOE Risk/ Reward

230
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Those projects are highlighted in
Yellow on the Risk Reward plot.

Color by 15eq
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Size by CumCapex
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DS BOE Risk/ Reward

230

2004
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We mark the records selected.
Then turn them off.

The portfolios that remain stay within
the $1.4 Billion negative Risk Cash
Flow restriction.

Color by 15eq
1 50

Size by CumCapex
085889, 1641.41..
- snmEH

0 250 SO0 750 1000
C.BOE . Mean
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Scatter Plot Sequence Number vs Cum Capex

Let’s look at the remaining portfolios
that we fund at

About $500 Capex and

20 to 30 Projects

(because there are limits to the
number of projects we can manage
with our available staff)

0 200 400 BOO 200 1000 1200 1400 1E00
CumCapex
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DS BOE
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2004
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a0

The highlighted portfolios in the this
BOE Risk / Reward abid by the $500
Capex, 20-30 project limit.

Color by 15eq
1 50

Size by CumCapex
085889, 1641.41..
- snmEH

0 250 SO0 750 1000
C.BOE . Mean
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DS NPV Risk/Reward
The same portfolios seen in the NPV
0 Risk Reward plot
B0+
200+
00+
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2001
Color by 15eq
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MMBOE Confidence Profile Chart
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NPV Confidence Profile Chart
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NIAT by Year Line Chart

1500

1000

200

=300

Al columiz use the same scale.

SumOfHIATR-2... Sum... Sum... Sum... Sum... Sum... Sum... Sum... Sum... Sum...
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We Mark those project and only
select them.

250
We select two portfolio nearest the

: / Efficient Frontiers (yes, the yellow is

200 ) hard to see --- sorry.)

150-

100

S0 Color by 15eq
1 S0
s
Size by CumCapex

04 0.858589... 1641.41...

- snmEH

0 250 SO0 750 1000
C.BOE . Mean
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Fortunately, those project also
ey appear near the efficient frontier of
the NPV Risk Reward plot. (It
G doesn’t have to be).
500
400
300
200
Color by 15eq
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BOE Confidence Curve Profile Chart

_— Those projects have relatively good
performance at high confidence,

=000 But don’t have as great an upside as
other points.

2500
(Only the $500 MM Capex, 20-30

2000 project Portfolios are displayed in

blue. All other portfolios are
hidden.)
1500 -

1000+

2004
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NPV Confidence Curves Profile Chart
Likewise for the NPV Confidence
curves
30004
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MMBOE & NPV vs Cum Capex
22304
20001
17510+
1500 1
12304
10001 +
Fall -
300 1 Al columis use the same scale.
mlfle [ B IE Mlean
230 e NP M
Al markers are connected and
ordered by CumCapex.

0 200 400 B00 800 1000 1200 1400 1600
CumCapex

© 2003 Dr. Stephen M. Rasey, Spotfire Regional Energy Users Meeting,
WiserWays LLC Feb. 20, 2003



Spnt‘:'] re

ISer ays_;_
For the two selected portfolios.
2500 -
— Can we stand it? A management
call.
1500 -
10004 If not, we select additional portfolios
to exclude and analyze what is left.
R
|:|_
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Spotfire Sheds Light on a Complicated Problem

* Woolsey’s 1st Law

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

« Woolsey’s 2nd 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.

*R. E. D. Woolsey, Professor of OR/MS, Colorado School of Mines
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WiserWays Portfolio Calculator and Analyzer

« By making VISIBLE the
potential funding
opportunities,

DECISION MAKERS can
see available alternatives
and the degree of difference
(or equivalence) between
them.

 Understandable.
Quick. Easy.
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Thanks to

« Spotfire

— For the opportunity to speak hear and for the work we
have done together.

- Joe Taylor
— For helping me debug the Access-Spotfire interaction.

 lan Learch (Prof. U. of S. Carolina)

— Who in 1997 catalyzed my development of the
Confidence Curve Calculator.
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And Thank You for your attention.

« This presentation is available on-line at
http://wiserways.com/downloads/030220Spotfire.pdf

You can do the job many ways
Do it better with | 4/

Dr. Stephen M. Rasey
raseysm@wiserways.com
713-870-4706
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