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LESSONS LEARNED FROM DISTRIBUTIONS AS GEOLOGICAL ANALOGS

WHICH DISTRIBUTION SHAPES ARE APPROPRIATE ?

Associates
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Geological analogs can be inappropriately
applied in exploration, often leading to a
deterioration of project value.

A natural place to start considering discovery
analogs is with distributions of EUR
(estimated ultimate recovery), and their
component parts (e.g. area, porosity and
production rate) for related trends.

Examination of such data helps avoid the bias of
selecting the wrong distribution shape in the
assessment.

The lognormal distribution often best
approximates discovery data with broad
variance distributions.

Gary P. Citron, James A. MacKay,
James Gouveia & Robert Otis

Rose & Associates, LLP
Houston, TX

Richard Nehring
NRG Associates
Colorado Springs, CO

OGross Th kl {m), n =181 I u PO.1
& Met Thickness (m), n = 181 5 w ‘ J ™ " . P 1
[ asumamy s P10
—— P50
- Siberia 1 P90
A | P99
u -
L e P Tl pog.g
0.1 1 10 100 1,000

Courtesy Marathon Oil Company and IHS

— PO.1
) | P1

i Smmas IO

/ P50
OMet to Gross, decimal, n =14
© g Net Pay, ft.,n =137 H P90
@ FPorosity, %, n =61
W Area, Ac,n=44
| P99
M EUR Reserves, MMBOE, n = 185
' — P99.9

0.1 1 10 100 1,000 10,000
Derived from Cossey & Associates Inc. Deepwater Database

Lognormal distributions tend to best approximate resource

data and their components, but the Beta distribution is a

flexible alternative for components expressed as percentages
such as % gas, net/gross, porosity or recovery efficiencies
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Let’s take a look at
the versatile Beta distribution
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BETA DISTRIBUTIONS offer considerable flexibility for
characterizing a wide range of skewed and truncated distributions
associated with components expressed as percentages.
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Background on the Beta

Built from O and B, which are related to mean M and variance V
g p(1-p)
R - ]

p = [1-][E0W . ]

M = (0.3)(P10) + (0.4)(P50) + (0.3)(P90)
v = [(0.3)(P10)? + (0.4)(P50)? + (0.3)(P90)?] - p?

Enough Math

DEVIATIONS FROM EXPECTATION

Reflects natural upper limit, as with P PO.1
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Frequent deviations from the pure
mathematical expectation of

distribution shapes can add confusion for
decision makers, but these are often

related to either growth limitations within
geologic systems or business
interventions associated with the desire
for increased profitability.
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THE FORGOTTEN END

The part of the distribution most
overlooked is the low end. However, these
low EUR data, often considered “not possible for
our company,” are a critical component of

unbiased analog assessment.
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understand it and act on it
Manageability

Part 3 of 3 WWW.roseassoc.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


