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Disclaimer

This presentation by VSO Petroleum Consultants (“VSO”) is intended for informational purposes only. The information contained
herein is not, and under no circumstances is to be construed as, a prospectus, and advertisement, a public offering, or as an offer or
recommendation to buy or sell the assets described herein. VSO provides the information and data contained herein on an “as is”
basis, without representations or warranties of any kind whatsoever, expressed or implied. The information in this report may be
incomplete and may not contain all material information relating to the subject matter of the report. Estimates herein were not
prepared in accordance with SEC or SPE-PRMS guidelines.

This report and any associated emails or documentation have been prepared for and provided solely to our Client, who assumes all risk
and liability with regard to any use or application of the data included herein. The information provided herein is not intended to be
used as the primary basis for investment decisions and nothing contained herein is, or is intended to be, predictive of future results.
Nothing in this report is, or should be construed to be, designed to meet the particular investment needs of any investor.

There are significant uncertainties in estimating reserves, production rates, revenues, and the timing and amount of future costs. Oil
and gas reserves estimates must be recognized as a subjective process that cannot be measured in an exact way and estimates of
others may differ materially from those of VSO. Production data subsequent to the date of these estimates may warrant revisions of
such estimates. Accordingly, reserves estimates are often different from the quantities of oil and gas that are ultimately recovered

All proprietary analysis provided by VSO in this report are derived from VSO’s analytic expertise, market knowledge, and the use of
data it collects. This report reflects the results of our analysis as of the date of this report. The results of our analysis are subject to
change at any time as new or additional data and information is received and analyzed. Any opinions, forecasts or estimates in this
report may present a possible outcome on the basis of assumptions set out herein and represent only one possible outcome. These
opinions, forecasts and/or estimates are subject to risks, uncertainties and assumptions and there can be no assurance that future
results or events will be consistent with any such opinions, forecasts or estimates.

In no event shall VSO or its officers, directors, affiliates, shareholders or employees be liable for any damages including any special
incidental or consequential damages that are directly or indirectly related to this report, including, without limitation, lost revenue or
anticipated profits or lost business, and in no event shall the total liability of VSO for any and all losses and causes of action (whether in
contract or in tort, including negligence or otherwise) arising from this report exceed in the aggregate the billing rate paid to VSO by
our Client.
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Imagine, It Was January 2006...

REPSOL
YPF

-

Disclosure of reserves revisions RERIOE '@-

= * Reserves revisions
l ®* Proved reserves at end-2005 expected to be revised downward
= by 1,254 Mboe, representing 25% of end-2004 proved reserves

Mboe Argentina Bolivia RoW Total
December 31, 2004 () 2,364 1,309 1,253 4,926 (a)
Expected Revisions (509) (659) (86) (1.254) 1)

1.Image: https://commons.wikimedia.org/wiki/File:Sede_central_de_Repsol_YPF_%28Madrid%29_064ge
2.Modified from Repsol YPF. 2006. &
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Why Do We Miss Reserves Estimates?

Poor Estimating Misguided
Practices Incentives

Lack of Human Bias/
Professionalism Overconfidence

Modified from McLane, M.A. 2001. A\
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My Own Worst Enemy — Human Psyche in Reserves

Overconfidence is an Issue in Reserves Estimation

. Quiz Time!
Bias Exists and Is Hard to Conquer
Proving Bias with Public Reserves Disclosures

Proposed Solutions to Improve on Bias
How Did We Do on the Quiz?
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Quiz Time:

Test Your Ability
to Handle
Uncertainty

Page 6
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PECD

Scan the QR Code.

Provide your answers
to the 10-question
quiz.

Results will be
summarized at the end
of the presentation.
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My Own Worst Enemy — Human Psyche in Reserves

Overconfidence is an Issue in Reserves Estimation
Quiz Time!

. Bias Exists and Is Hard to Conquer

Proving Bias with Public Reserves Disclosures
Proposed Solutions to Improve on Bias
How Did We Do on the Quiz?
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Capen, Rose,
and the E&P
Risk Kings of
the 1970’s

2. Modified from Capen. E. C. 1976.
Page 8

1. Image: https://explorer.aapg.org/story/articleid/50083/a-player-in-the-emergence-of-e-p-risk-analygis
A
PECD

The Difficulty of Assessing Uncertainty
(SPE-5579-PA)

 Technical people have little grasp of uncertainty.
L Universal tendency to understate it

 Leads to overestimation of the precision of their
knowledge.

gSvso



1. In what year
was St.
Augustine
established as a
European
settlement?

6. What is the
span length of
the Golden Gate
Bridge in feet?

Modified from Capen. E. C. 1976.
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Capen’s Famous 10 Questions...

3. What is the 4. How faris it

5. What was the

2. How many A
. air distance from Los .
motor vehicles census estimate
X from San Angeles to New
were registered . . of U.S.
. . .. Francisco to Orleans via L
in California in . Sy population in
Hong Kong in major highways 5
A 19007
in miles?
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9. How many
earth years

10.The English

7. What is the

area of Canada 8. How long is does it take the “ epic pO’('E m
. . the Amazon Beowulf” was
in square miles? L planet Pluto to .
River in miles? composed in
revolve around
what year?

the sun?



All SPE Section Demonstrated Dramatic Overconfidence

Requested Confidence . Response Expected #of Actual Avg #of Implied Confidence Implied Probabilistic
SPE-AIME Section .
Interval Count Misses Interval Range

98% Hobbs Petroleum . | 37% | P31to P69
(P1to P99) Oklahoma City i 30% | P35 to P65
Los Angeles Basin 1 40% | P30to P70
San Francisco 1 36% | P32to P68
Oxnard 1 26% | P37to P63
Long Beach 1 40% | P30to P70
90% New York 1 35% | P33to P67
(P5 to P95) Bridgeport ,Charleston 1 24% P38 to P62
Anchorage 1 35% | P33to P67
Bartlesville 1 37% | P32to P69
Lafayette 1 35% | P33to P67
Shreveport 1 32% | P34 to P66
20% Vernal 2 28% | P36 to P64
Denver 2 35% | P32to P68
(P10 to P90)

Cody 2 27% | P37 to P63
Columbus 5 30% | P35 to P65
50% Lansing 5 32% | P34 to P66
(P25 to P75) Chicago 5 35% | P33to P67
Tulsa 5 32% | P34 to P66
30% Los Angeles Basin 7 30% | P35 to P65
Long Beach 7 26% | P37to P63

(P35 to P65) :
Bridgeport ,Charleston 7 | . 22% P39to P61
AllC.l's Grand Total 33 P34 to P66

Modified from Capen. E. C. 1976.
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Contextualizing Capen in PRMS Reserves

PRODUCTION

— -
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3 § g CONTINGENT RESOURCES E Reserves Categories Probability
Elo| & 1C zc 30 'E 1P - Low Estimate
= = @
< c1 : c2 : : Proved
= 5 : : - : = ( ) 90%
a Q i i o
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o] 7} 5
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o UNRECOVERABLE 8
o £ (Proved+ .
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= -

o) 7] (Proved+

O £ 10%

%‘ Probable+ ?

3 UNRECOVERABLE Possible)

Range of Uncertainty Not to scale
PRMS 2018: 2.2.1.2 When the range of uncertainty is represented by a probability distribution:
- There should be at least a 90% probability (P90) that the quantities will equal or exceed the low estimate. *
- There should be at least a 50% probability (P50) that the quantities will equal or exceed the best estimate. e
- There should be at least a 10% probability (P10) that the quantities will equal or exceed the high estimate. e
- o @

Confidence

Interval

80%
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Modified from SPE PRMS 2018.
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We Can’t Handle the Concept of Confidence Intervals

30%

50%

80%

90%

Requested Confidence Interval

98%

Requested Pés P35
C.I. C.l.
P75 P66 P34 P25
P90 P10
pos ps
P99 p1
100 90 80 70 60 50 40 30 20 10 0

Probability Range

Capen’s Hypothesis: Estimators will miss an average 68

percent of the questions, no matter what probability
ranges they are asked for (33% Cl).

Modified from Capen. E. C. 1976.
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My Own Worst Enemy — Human Psyche in Reserves

Overconfidence is an Issue in Reserves Estimation
Quiz Time!
Bias Exists and Is Hard to Conquer

. Proving Bias with Public Reserves Disclosures

Proposed Solutions to Improve on Bias
How Did We Do on the Quiz?
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Lee, McVay, &
Gomez: Reserves
Uncertainty in
the 215t Century

Page 14

Modified from Gomez Et. Al., 2020

Technical Revisions Reveal Overconfidence in
US and Canadian Reserves (SPE-201116-PA)

O Filers overestimated proved (1P) reserves.
= USfilers: 51 % positive TRs instead of 90%
= Canadian filers: 72% positive TRs instead of 90%

L Canadian filers underestimated proved-plus-probable (2P)
reserves slightly (54% positive TR, instead of 50%).

e 0 0 0% 0 0 0
e 00 OO0 OO O 00
e 00000900 OOGOGTPS o
* 2 0000000000 OGPSES P
c* 2000000000000 0 0 ¢
PECD c2 0000000000000 00 -
. o0 0o00000b0btobooe e ¢



Idealized Reserves Scenario — Technical Revisions (TRs)

Actual (mmbbl) 1P (mmbbl) 2P (mmbbl) 3P (mmbbl)
Yearly
Prod Cum Prod Reserves TRs Reserves EUR TRs Reserves EUR TRs Reserves
0 - - 100.0 20.0 - 20.0 100.0 - 100.0 180.0 - 180.0
1 18.0 18.0 82.0 34.0 14.0 16.0 102.0 20 84.0 160.0 [ _-208 142.0
2 15.5 33.5 66.5 50.0 16.0 16.5 9.0 [Bo 65.5 1450 [-15 1115
3 13.3 46.8 53.2 70.0 20.0 23.2 103.0 40 56.2 131.0 5 84.2
4 11.4 58.2 41.8 82.0 12.0 23.8 9.0 [ Mo 40.8 119.0 60.8
5 9.8 68.0 32.0 769 [¥ -5.1 8.9 103.9 49 35.9 113.9 5[ 45.9
6 8.5 76.5 235 88.9 12.0 12.4 101.9 [Zo 25.4 120.9 7.0 | 44.4
7 7.3 83.8 16.2 94.0 5.1 10.2 105.0 31 21.2 114.0 -6.9 30.2
8 6.3 90.1 9.9 98.0 4.0 7.9 104.0 fo 13.9 109.0 -5[0 18.9
9 5.4 95.5 4.5 100.0 2.0 4.5 105.0 1{0 9.5 106.0 -3.00 10.5
10 4.5 100.0 0.0 100.0 0.0 0.0 100.0 [ #o0 0.0 100.0 -6[0 0.0
# of Positive TR's>>> 9 5 1
# of Negative TR's>>> 1 5 9
200 30 %‘ 120
s - —= x| 2
2 20 ° 2P S 100
= 160 3P ® =
5 Actual EUR = ° o 1P £
T 1401 — — = Actual production 8 10+ ® ® — 807
= ® any
any 5 ® [ ] ° =)
o = o0 W 60+
£ E . o ®* * ¢ E
@ o 10+ ® S 404
2 o © 8 ) = = = Production (million bbl)
E 204 ® S 201 s Proved reserves
DQ_ E 1P EUR
_30 T T T T D— 0 T T T
0 2 4 6 8 10 4 6 8 10
10 Time (years) Time (years)

Time (years)

Modified from Gomez Et. Al., 2020
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100

80 1

Percentage Correct (%)

20

Measuring Reserves Reliability — Calibration Plots
Confidence Bias

= Pegrfect calibration
== (Overconfidence

== |Jnderconfidence

60 -

40 1

20 40 60 80
Probability Assigned (%)

Confidence Bias (CB) =1—m

m = slope
* equation only for overconfidence

Modified from Gomez Et. Al., 2020
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100

- Pearfect calibration
== Overconfidence
== |Underconfidence

L

0

a

Reserves
CB =1 (Complete Overconfidence)
CB = 0 (Neutral, Perfect Calibration)
CB = -1 (Complete Underconfidence)
PECD
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Measuring Reserves Reliability — Calibration Plots
Directional Bias

100 All with CB = 0.5
CB=1-m=05 R .
80+ DB = —1
2 Complete
g A pessimism
E:’-’-
E 60 - U _ ﬁ
8 o°”
@
g 404 DB =0
S A MNeutral
O o°
L 20-
01 : . . . DB = —1
0 20 40 60 80 100 Complete
Probability Assigned (%) optimism
. . . 2a
Directional Bias (DB) =1 — 7
—-m

m = slope

a = intercept

Modified from Gomez Et. Al., 2020
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Technical Revisions Calibration
.{Canadian Reserves ﬁ?

1.0 1.0
0.9 (2) 0.9 —e— Estimates
() Eg% ® —— Perfect calibration
5 08 £ 081 =
0 (3) D .
E 0.7 % > 0.74
o
Q 06- (2) Q 061 0.54
= 0.54 3 =
;_8 0.5 - (3) § 0.5
S . B 0.4
- 0.4 g
2 034 £ 03
g -
° 3
09_ 0.2 L 024
0.1 0.1
0 1 1 1 1 1 I f f 1 0 T f f T ; T

0 01 02 03 04 05 06 07 08 09 1.0

0 01 02 03 04 05 06 07 08 09 10 . .
Probability Assigned

Probability Assigned

U  Canadian Annual Information Forum (CAIF) Disclosures Used for Revision Calibrations
= 1P and 2P reserves reported by public companies in Canada.
=  Used Technical Revisions (“TR’s”) reported in Canada.
U Summary of Canadian Estimators:
= 75% positive TR’s for 1P (instead of 90%)
= 54% positive TR’s for 2P (instead of 50%)
= 37% Clinstead of 80% (in line with Capen universal 33% ClI hypothesis).
=  (CB0.56 (Moderate Overconfidence)
= DB -0.14 (Slight Pessimism)

Modified from Gomez Et. Al., 2020
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Technical Revisions Calibration
&) American Reserves &3

1.0 1.0
= Estimate 1
g 0.9 3] 0.9 e uUS
o W | | = Estimate 2
@ 084 5 08 —— Estimate 3
> 0.7 - @ 5 _| | — Perfect calibration
e © 3 °
2 o061 e (4) © 06
= 0.51 = Estimate 1. CB =1, DB =-0.02
g 0.5 - <> L 05—
(9) o _ 028
a . “— 13 DB
S 0.4+ 4 S 0.4 5. c8=0""
pus L ] ( ] 5 Esf\mate i
o 0.3 £ 0.3 A
= L E) 2 5
g_ 0.2 & 02 ,L.o?’ﬁgl
@ 0.1 ® (2 0.1 %i@@a
0 I | | | I I I I I 0 | | I |
0 01 02 03 04 05 06 07 08 09 10 0 0.2 0.4 0.6 0.8

Probability Assigned Estimate

Probability Assigned

a SEC Disclosures Used for Revision Calibrations
= Only 1P required in USA instead of 2P in Canada.

= Instead of TR’s reported in Canada, identifying performance-related revisions is more
difficult in the US.

= Used Revisions Other Than Price (“ROTP”). Calculated by subtracting price-related revisions
from “revisions of previous estimates”.

U  Summary of Canadian Estimators:
=  51% positive TR’s for 1P (instead of 90%)
= No 2P/3P report, so Gomez estimated 3 scenarios for US reporters:
o Est1: Max CB (extreme overconfidence with negligible optimism) (0% Cl vs 80%)
o Est2: Max DB (Moderate overconfidence and maximum optimism) (46% Cl vs 80%)
o Est3: Middle Est. (21% Cl vs 80%)
Modified from Gomez Et. Al., 2020
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My Own Worst Enemy — Human Psyche in Reserves

Overconfidence is an Issue in Reserves Estimation
Quiz Time!

Bias Exists and Is Hard to Conquer

Proving Bias with Public Reserves Disclosures

. Proposed Solutions to Improve on Bias
How Did We Do on the Quiz?
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Proposed Methods to
Overcome Human Bias

0% | feaseses pes | I

C.l.

©

2

i)

£

S 50% r75; <+ NG —— -

5

‘E 80% P90| < I — I — I > P10

S

S ano | | | | | |

2 90% | P95 <= : — I — : — P5

2

S

§98% P99 <= : — [ — : —> P1
100 90 80 70 60 50 40 30 20 10 0

Probability Range

Capen’s Hypothesis: Estimators will miss an average
68 percent of the que'stions no matter what
probability ranges they are asked for (33% cl).

* o © ® P 9P 9P 9P 9O 9O 9 O @ o

Voried fom Canen. €. 1676, * o 00 000000 OO OO

o
]
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Proposed Methods to Overcome Human Bias
The Value of Feedback: Capen Monthly Uncertainty Quiz

J We need feedback to overcome our biases.
O Feedback Improves Reserves Estimation

= New Orleans SPE

= Stanford Research Institute (SRI)

= [Some] Meteorologists Are Least Bias

J Capen’s Proposed Monthly Training Program
= Make prediction about the future.
= Assign probabilities to your predictions.

= Religiously check your results.

Modified from Capen. E. C. 1976. A e =
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Proposed Methods to Overcome Human Bias
The Value of Feedback: Tracking Confidence/Directional Bias Over Time

1.0

0.8 +

0.6

0.4

0.2 4

0

CB and DB

—0.2

0.4 -

—0.6 -a- CB
== B

—0.8 4

-1.0 T T T T | T T T T T T
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year
2a

Confidenc Bias (CB) =1—-m Directional Bias (DB) = 1 — —

Modified from Gomez Et. Al., 2020 A
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My Own Worst Enemy — Human Psyche in Reserves

Overconfidence is an Issue in Reserves Estimation
Quiz Time!

Bias Exists and Is Hard to Conquer

Proving Bias with Public Reserves Disclosures
Proposed Solutions to Improve on Bias

. How Did We Do on the Quiz?

o Uk W
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PECD Survey Results

1. In what year 3. What is the 4. How far is it

2. How many 5. What was the

was St. . air distance from Los .
. motor vehicles census estimate
Augustine . from San Angeles to New
> were registered . . of U.S.
established as a . . .. Francisco to Orleans via .
in California in . Sy population in
European Hong Kong in major highways 1900?

settlement? in miles?

= - ke e
a T - % -

68 percent of the questions, no matt
: probability ranges-they are-asked fo?ﬁ%(%%?

=

9. How many
earth years

10.The English

6. What is the 7. What is the

span length of area of Canada 8. How long is does it take the “ epic pO’('! m
. . the Amazon Beowulf” was
the Golden Gate in square miles? L planet Pluto to .
. . River in miles? composed in
Bridge in feet? revolve around
what year?

the sun?

Modified from Capen. E. C. 1976.
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PECD Survey Results
Comparison to Capen 1976 Study Results

Requested Response Expected # of Actual Avg# of Implied Confidence Implied Probabilistic

SPE-AIME Section

Confidence Interval Count Misses Misses Interval Range

98% Hobbs Petroleum 34 0.2 . |l 37% | P31 to P69

(P1 to P99) Oklahoma City 30% | P35 to P65

Los Angeles Basin 28 1 | P30 to P70

San Francisco 61 1 | P32 to P68

Oxnard 26 1 P37 to P63

Long Beach 28 1 | P30 to P70

90% New York 29 1 | P33 to P67

(P5 to P95) Bridgeport ,Charleston 16 1 P38 to P62

Anchorage 63 1 | P33 to P67

Bartlesville 44 1 | P32 to P69

Lafayette 79 1 | P33 to P67

Shreveport 41 1 \ P34 to P66

Vernal 13 2 P36 to P64

80% Denver 129 2 | P32 to P68

(P10 to P90) Cody 42 2 P37 to P63

Dallas PECD 2023 31 2 | P33 to P67

Columbus 27 5 P35 to P65

50% Lansing 30 5 | P34 to P66

(P25 to P75) Chicago 41 5 | P33 to P67

Tulsa 53 5 | P34 to P66

Los Angeles Basin 27 7 P35 to P65

=0% Long Beach 28 7 P37 to P63
(P35 to P65) ;

Bridgeport ,Charleston 15 7 P39 to P61

Modified from Capen. E. C. 1976.
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PECD Survey Results
Comparison to Capen 1976 Study Results

30%
50%
80% pso]

poo

Requested Confidence Interval

90% P95 |

98% P99 |

P75 P25

| P6

5

_' ' ' P35
| I I |

| P1

100 20

Modified from Capen. E. C. 1976.
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PECD Survey Results

Reserves Calibration Plots

100 Allwith CB = 0.5
1 P CB=1-m=05
td
td
.
801 DB =-1
0.9 ‘;‘5 Complete
< ~A pessimism
0.8 § 604 o 0
3 o°”
4]
07 g’ 40 DB=0
£ 0.66 £ A Neutral
2 os o o°
8 £ 20- L
g" 05
£ 0 : ; ' . DB =1
8 oa 0 20 40 60 80 100 Complete
g Probability Assigned (%) optimism
0.3
100
02 : e ----Perfect Calibration = Perfect callbration
-~ —o— PECD 2023 _eoq | 3"3“"””33”“9
X .l i = Lnderconfidence
| i -a
. ”1 | K st % 50
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 E,
Probability Assigned £ 40
g
@
o
201
PECD 2023 Canada USA Est2
Avg. Actual # of Misses 6.6 - - ) . : . ‘
. 0 20 40 60 80 100
Avg. P90 # of Misses 3.4 - - Probability Assigned (%)
Avg. P10 # of Misses 3.5 - -
Avg. Implied CI (vs 80%) 34% 37% 46%
Avg. Confidence Bias 0.62 0.56 0.43
Avg. Directional Bias -0.11 -0.14 -0.28

Modified from Gomez Et. Al., 2020
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PECD Survey Results

Summary by Occupation

i ‘ | 1
Land : P53 . pag : 0.9
1 |
1 1 0.8
Banking/Finance/Business : P59 - P41 :
0.7
I ! -
| | o
.S 1 | | gn.s
a Q
3 ! ! & 0.5
o ! | it
o | | S
Q
I | o
| ! 0.3 = 2 —Geoscience
. | | - . .
| 0.2 -,
! L 7~ —Other
L4 - - -
100 9 8 70 60 50 40 30 20 10 O 0.1 s —Banking/Finance/Business
’
rd
td —
Probability Range 0 -~ Land
0 0.1 02 03 0.4 05 0.6 0.7 0.8 0.9 1

Probability Assigned

. Avg Avg

Occupation Responses Al\‘lllfsfezf Aviﬂh;;i:% Avi;sisplo Ang::nIplled Confidence Directional
Bias Bias
1 Geoscience 1 4.0 1.0 3.0 0.60 0.25 -0.80
2 Engineering 19 5.7 2.9 3.2 0.43 0.50 -0.15
3 Other 2 7.3 4.1 4.2 0.27 0.78 -0.08
4  |Banking/Finance/Business 8 8.2 4.3 4.3 0.18 0.83 -0.02
5 Land 2 9.5 6.3 3.7 0.05 1.00 0.26
Grand Total 32 6.6 3.5 3.5 0.34 0.63 -0.11

Modified from Capen. E. C. 1976 & Gomez Et. Al., 2020
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PECD Survey Results

Summary by Experience

&’63

P61

P39

e e o et
N N ) o

Percentage Correct
P o
=3 v

e
w

e
N

Oto4d

5to9
e
©
@

= 35+
g
f=
2
@
o

= 10to 19

20to 34

100

90 80

60 50 40

Probability Range

30

20

10

e
s

(=]

—20to 34

—35+
—5to9
—O0to4

10to 19

0.2

0.4

0.6 0.7

Probability Assigned

Modified from Capen. E. C. 1976 & Gomez Et. Al., 2020
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. Av Av
Rank Experience Responses A"? #of Avg # of P50 Avg # of P10 Avg Implied Confidgence Directi%nal
Misses Misses Misses cl : .

Bias Bias

1 20to 34 4 4.5 2.7 1.9 0.55 0.32 -0.09
2 10to 19 10 6.1 3.1 3.4 0.39 0.57 -0.09
3 35+ 6 6.9 4.4 3.4 0.31 0.72 -0.08
4 |5t09 5 7.8 2.6 5.2 0.22 0.73 -0.41
5 Oto4 7 7.3 4.3 3.6 0.27 0.73 0.07
Grand Total 32 6.6 3.5 3.5 0.34 0.62 -0.11

PECD
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Why Do We Miss Reserves Estimates?

Poor Estimating Misguided
Practices Incentives

Lack of Human Bias/
Professionalism Overconfidence

Modified from McLane, M.A. 2001. A\
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Our Petroleum

Advisory = 4
Services

. Acquisitions / Reserves Report Oil & Gas Supply
Include: Divestitures Due

Diligence

Studies

—

> o h
o \ N &
‘I \ ‘ ' Restructuring Services Expert Witness

Testimony
PETROLEUM CONSULTANTS

Reputation Attention Transparency

VSO's reputation is trusted industry-

wide by both technical and financial
professionals. Every VSO report

adheres to the highest standards of

We are very responsive to clients and All readers of our reports and materials
place a high degree of focus on each
project. We put in extra effort to be
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Proposed Methods to Overcome Human Bias

Capen Compensation Methodology

L Capen’s Hypothesis: Estimators will miss an va P1
average 68 percent of the questions, no 7
matter what probability ranges they are P
asked for (33% Cl). /* P10
O Methodology proposed by Capen to 1) Plot your best-guess\ | 2
compensate for this phenomenon: P10/P90 at P30 & P70 ,‘/ P30
= Plot your best guess P10 & P90 at the \ // P50
P30 & P70 mark, respectively on a & //
probit plot (blue circles). P ] P70
= Assumes your best guess is only a 40% ’,/
C.l. per survey results instead of an * “—— 3) Extrapolate to Bias- -4 P90
80% C.I. required for a true P10 & P90. // Compensated P10 & P90.
* Draw a straight line through you // Discomfort is a good sign.
plotted points. . P99
= Extrapolate to find the bias- 10 100 1,000 10,000

compensated P10 & P90 (red stars)

Modified from Capen. E. C. 1976.
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