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Chapter 05.06 
Extrapolation is a Bad Idea 
 
 
 
 
 
After reading this chapter, you should be able to: 
 

1. understand why using extrapolation can be a bad idea. 
 
Example 
(Due to certain reasons, this student wishes to remain anonymous.) 
This takes place in Summer Session B – July 2001 
 
Student: “Hey, Dr. Kaw!  Look at this cool new cell phone I just got!” 
Kaw: “That’s nice.  It better not ring in my class or it’s mine.” 
Student: “What would you think about getting stock in this company?” 
Kaw: “What company is that?” 
Student: “WorldCom!  They’re the world’s leading global data and internet company.” 
Kaw: “So?” 
Student: “They’ve just closed the deal today to merge with Intermedia Communications, 
based right here in Tampa!” 
Kaw: “Yeah, and …?” 
Student: “The stock’s booming!  It’s at $14.11 per share and promised to go only one way—
up!  We’ll be millionaires if we invest now!” 
Kaw: “You might not want to assume their stock will keep rising … besides, I’m skeptical of 
their success.  I don’t want you putting yourself in financial ‘jeopardy!’ over some silly 
extrapolation.  Take a look at these NASDAQ composite numbers (Table 1)” 
Student: “That’s only up to two years ago …”  
Kaw: “That’s right.  Looking at this data, don’t you think you should’ve invested back 
then?” 
Student: “Well, didn’t the composite drop after that?” 
Kaw: “Right again, but look what you would’ve hoped for if you had depended on that trend 
continuing (Figure 1).” 
Student: “So you’re saying that …?” 
Kaw: “You should seldom depend on extrapolation as a source of approximation!  Just take 
a look at how wrong you would have been (Table 2).” 
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 Table 1. End of year NASDAQ composite data 

End of year1 NASDAQ
1 751.96 
2 1052.13 
3 1291.03 
4 1570.35 
5 2192.69 
6 4069.31 
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Figure 1  Data from 1994 to 1999 extrapolated to yield results for 2000 and 2001 using 
polynomial extrapolation. 

 
 
 
 
 

                                                 
 
 
 
 
 
1 Range of years actually between 1994 (Year 1) and 1999 (Year 9). Numbers start from 1 to 
avoid round-off errors and near singularity in matrix calculations. 
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Table 2 Absolute relative true error of polynomial interpolation. 

End of Year Actual 
Fifth order  
polynomial interpolation

Absolute relative  
true error 

2000 2471 9128 269.47 % 
2001 1950 20720 962.36 % 

 
Student: “Now wait a sec!  I wouldn’t have been quite that wrong.  What if I had used cubic 
splines instead of a fifth order interpolant?” 
Kaw: “Let’s find out.” 
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Figure 2  Data from 1994 to 1999 extrapolated to yield results for 2000 and 2001 using cubic 
spline interpolation. 
 
Table 3  Absolute relative true error of cubic spline interpolation 

End of Year Actual
Cubic spline  
interpolation 

Absolute relative  
true error 

2000 2471 5945.9 140.63 % 
2001 1950 5947.4 204.99 % 

 
Student: “There you go.  That didn’t take so long (Figure 2 and Table 3).” 
Kaw: “Well, let’s think about what this data means.  If you had gone ahead and invested, 
thinking your projected yield would follow the spline, you would have only been 205%  
(Table 3) wrong, as opposed to being 962% (Table 2) wrong by following the polynomial.  
That’s not so bad, is it?” 
Student: “Okay, you’ve got a point.  Maybe I’ll hold off on being an investor and just use 
the cell phone.” 
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Kaw: “You’ve got a point, too—you’re brighter than you look … that is if you turn off the 
phone before coming to class.” 
 
* * * * * 
 
<One year later … July 2002> 
Student: “Hey, Dr. Kaw!  Whatcha got for me today?” 
Kaw: “The Computational Methods students just took their interpolation test today, so here 
you go.  <hands stack of tests to student> Time to grade them!” 
Student: <Grunt!> “That’s a lot of paper!  Boy, interpolation … learned that a while ago.” 
Kaw: “You haven’t forgotten my lesson to you about not extrapolating, have you?” 
Student: “Of course not!  Haven’t you seen the news?  WorldCom just closed down 93% 
from 83¢ on June 25 to 6¢ per share!  They’ve had to recalculate their earnings, so your 
skepticism really must’ve spread.  Did you have an “in” on what was going on?” 
Kaw: “Oh, of course not.  I’m just an ignorant numerical methods professor.” 
 

INTERPOLATION  
Topic Extrapolation is a bad idea 
Summary Textbook notes on errors that can occur when extrapolating data 
Major All majors of engineering 
Authors Autar Kaw 
Last Revised December 23, 2009 
Web Site http://numericalmethods.eng.usf.edu 

 
 


	Chapter 05.06
	Extrapolation is a Bad Idea


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents best suited for Lulu's printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (None)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


