
9.07 
Introduction to Statistical Methods 
Homework 8 

Name: __________________________________ 

1. Recall the Jurassic Park problem on your first homework assignment.  Author Michael 
Crichton had given the following histogram of the number of dinosaurs of each size: 

Image removed due to copyright considerations. Please see histogram charting the height distribution of procompsognathids in: 
Crichton, Michael. Jurassic Park. New York, NY: Ballantine Books, 1993. 

We complained that there were two things wrong with this histogram.  One is that there 
seem to be, e.g. 0.7 dinosaurs that have a height of 27cm!  There shouldn’t be any 
fractional counts in a histogram.  Second of all, we complained that this histogram is too 
good to be true – it’s unlikely with only about 67 dinosaurs that we would get a 
histogram that looked so much like a normal distribution. 

Now that we’re talking about χ2 tests, we have a tool for actually testing whether this 
histogram is “too good to be true.”   

My reading of the data on this histogram is that we have the following count-height pairs: 

Height 
(cm) 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 

# 
dinosaurs 0 1 1 2 4 6 9 10 10 9 6 4 3 1 1 0 

Find the parameters of the best fit normal distribution: 

(a) What is the mean height of these dinosaurs? 



9.07 
Introduction to Statistical Methods 
Homework 8 

Name: __________________________________ 

(b) What is the standard deviation of the heights? (Use 1/(n-1). 

Next, we’ll use these parameters to generate expected frequencies for each of the bins.  
Let the first bin include heights < 26.5 cm, the second bin include heights ≥ 26.5 cm and 
< 27.5 cm, and so on, with the last bin including heights ≥ 40.5 cm. 

(c) Find the z-score for each bin boundary (26.5 cm, 27.5 cm, etc.) 

(d) For each z-score, find the corresponding area in the z-table.  I recommend using a 
web tool like http://davidmlane.com/hyperstat/z_table.html to get reasonable precision, or 
the matlab command normcdf(z), which gives you the area under the z-distribution from 
–infinity to z. 

(e) For each bin, find the % of the distribution that we expect to land in that bin. 

(f) For each bin, find the expected frequency for that bin, given the number of dinosaurs 
in the sample. 

http://davidmlane.com/hyperstat/z_table.html
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(g) Show the table of observed and expected frequencies, like the one in the examples in 
class. Compute χ2. 

(h) Compare χ2 with the critical value corresponding to 1% of the area under the lower 
tail. How many degrees of freedom are there?  Is this data “too good to be true”? 

(i) Do any of the requirements for the χ2 test make you concerned about the validity of 
the test you’ve just run? 
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2. A student creates a program to generate uniformly distributed random digits  
0, 1, 2, 3, …, 9. This program generates 250 digits, and we observe the following 
frequencies: 

Digit 0 1 2 3 4 5 6 7 8 9 
Observed 
frequency 17 31 29 18 14 20 35 30 20 36 

(a) What are the expected frequencies, for a uniform distribution? 

(b) Does the observed distribution differ significantly from the expected distribution? 

3. In Mendel’s experiments with peas, he observed 315 round & yellow, 108 round & 
green, 101 wrinkled & yellow, and 32 wrinkled & green.  According to his theory, these 
4 numbers should be in the proportion 9:3:3:1.  Is there any evidence to doubt his theory 
at the 0.05 level of significance?  (Check both whether the data seem to fit the theory, and 
also whether they seem to be too good to be true.) 



9.07 
Introduction to Statistical Methods 
Homework 8 

Name: __________________________________ 

4. An urn contains a large number of marbles of 4 colors: red, orange, yellow, and green.  
A sample of 12 marbles drawn at random from the urn yields 4 red, 5 orange, 2 yellow, 
and 1 green marble.  Test the hypothesis that the urn contains equal numbers of the 4 
colors of marbles, at the 0.05 level of significance. 

5. In the table below are indicated the number of students passed and failed by 3 
instructors, each teaching Calculus I.  The math department would like the grading by the 
three instructors to be consistent, so that students with teacher A are not getting a very 
different distribution of grades than students with teacher B or C. 

Are the fraction of students passed and failed by the three instructors equal – i.e. is the 
grading independent of instructor?  Use a two-way χ2 test to answer this question, at the 
0.05 level of significance. 

Instructor A Instructor B Instructor C 
Passed 52 48 56 
Failed 5 13 8 
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6. Do review exercise #3, p. 543. 

7. In the general population, the distribution of political party affiliation is 30% 
Republican, 55% Democrat, and 15% other.  Is this distribution also found among the 
elderly?  We sample 100 senior citizens, and find 18 Republicans, 64 Democrats, and 18 
other. (a) What are H0 and Ha? At the α=0.05 level, what do you conclude about the 
party affiliation in the population of senior citizens? 
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8. The following data reflect the frequency with which people voted in the last election, 
and whether or not they are satisfied with the officials elected:

 Satisfied Not satisfied 
Voted 48 35 
Didn’t vote 33 52 

You want to test if there is a difference between those who voted and those who did not.  
(a) What are the null and alternative hypotheses?  (b) With α=0.05, what do you conclude 
about the relationship between the two variables (voting record and satisfaction)? 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


