CHAPTER 11 FORM A

Name Course Number: Section Number:

Directions: Answer the questions and solve the problems in the spaces provided, or attach paper.
Circle the correct choice for each response set. Where allowed, use computer assistance.

Provide an appropriate response.

1) Describe the test of homogeneity. What characteristic distinguishes a test of
homogeneity from a test of independence?

2) Discuss three characteristics of a Chi-Square distribution.

Perform the indicated goodness-of-fit test.

3) A company manager wishes to test a union leader's claim that absences occur on the
different week days with the same frequencies. Test this claim at the 0.05 level of
significance if the following sample data have been compiled.

Day |Mon Tue Wed Thur Fri
Absences| 37 15 12 23 43

4) Using the data below and a 0.05 significance level, test the claim that the responses occur
with percentages of 15%, 20%, 25%, 25%, and 15% respectively.

Response| A B C D E
Frequency | 12 15 16 18 19
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CHAPTER 11 FORM A

According to Benford's Law, a variety of different data sets include numbers with leading (first) digits
that follow the distribution shown in the table below. Test for goodness-of-fit with Benford's Law.

Leading Digit 1 2 3 4 5 6 7 8 9
Benford's law: | 30.1% | 17.6% | 12.5% | 9.7% | 7.9% | 6.7% | 5.8% | 5.1% | 4.6%
distribution of
leading digits

5) When working for the Brooklyn District Attorney, investigator Robert Burton analyzed
the leading digits of the amounts from 784 checks issued by seven suspect companies.
The frequencies were found to be 0, 9, 0, 70, 485, 189, 8, 23, and 0, and those digits
correspond to the leading digits of 1, 2, 3, 4, 5, 6, 7, 8, and 9, respectively. If the observed
frequencies are substantially different from the frequencies expected with Benford's
Law, the check amounts appear to result from fraud. Use a 0.05 significance level to test
for goodness-of-fit with Benford's Law. Does it appear that the checks are the result of
fraud?

Use a x2 test to test the claim that in the given contingency table, the row variable and the column
variable are independent.

6) Tests for adverse reactions to a new drug yielded the results given in the table. At the
0.05 significance level, test the claim that the treatment (drug or placebo) is independent
of the reaction (whether or not headaches were experienced).

| Drug Placebo
Headaches| 11 7
No headaches| 73 91
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7) Use the sample data below to test whether car color affects the likelihood of being in an
accident. Use a significance level of 0.01.
| Red Blue White
Car has been in
accident 28 33 36
Car has not been
in accident| 23 22 30

Solve the problem.

8) A researcher wishes to test the effectiveness of a flu vaccination. 150 people are
vaccinated, 180 people are vaccinated with a placebo, and 100 people are not vaccinated.
The number in each group who later caught the flu was recorded. The results are shown

below.
| Vaccinated Placebo Control
Caught the flu 8 19 21
Did not catch the flu 142 161 79

Use a 0.05 significance level to test the claim that the proportion of people catching the
flu is the same in all three groups.

Provide an appropriate response.

9) The table below summarizes results from an experiment in which subjects were
classified as diabetic or nondiabetic and then given a treatment. After the treatment, they
were again classified as diabetic or nondiabetic. Which combinations of before
treatment/after treatment categories will yield discordant pairs?

Before Treatment
Diabetic Nondiabetic

Diabetic 9 6

After Treatment
Nondiabetic 22 12

A) Only diabetic/nondiabetic
B) nondiabetic/nondiabetic and diabetic/diabetic
C) diabetic/nondiabetic and nondiabetic/diabetic

D) Only nondiabetic/nondiabetic
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10) The table below summarizes results from an experiment in which subjects were
classified as asthmatic or nonasthmatic and then given a treatment. After the treatment,
they were again classified as asthmatic or nonasthmatic. How many subjects were
included in the experiment?

Before Treatment
Asthmatic Nonasthmatic

Asthmatic 9 2
After Treatment
Nonasthmatic 15 6
A)15 B) 8 C) 32 D) 24

11) The table below summarizes results from an experiment in which subjects were
classified as asthmatic or nonasthmatic and then given a treatment. After the treatment,
they were again classified as asthmatic or nonasthmatic. How many subjects changed
their asthmatic/nonasthmatic status after the experiment?

Before Treatment
Asthmatic Nonasthmatic

Asthmatic 9 2
After Treatment
Nonasthmatic 15 6
A) 32 B) 15 Q) 16 D) 17

Find the test statistic x2 by McNemar's test.
12) categorical data: a =72, b = 68, c =110, d = 50
A) 9.444 B) 10.388 C) 3.615 D) 7.934
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Testname: CHAPTER 11 FORM A

1) The test of homogeneity tests the claim that different populations have the same proportions of
some characteristics. In the test of homogeneity, there are predetermined totals for either the
rows or columns of the contingency table. In the test of independence, there is one big sample
drawn so that the row and column totals are determined randomly. In the test of homogeneity,
predetermined sample sizes are used for each population.

2) The chi-square distribution is not symmetric. The values of a chi-square distribution can be 0
or positive, but they cannot be negative. The chi-square distribution is different for each
number of degrees of freedom.

3) Hp: The proportions of absences are all the same.

H1: The proportions of absences are not all the same.

Test statistic: x2 = 28.308. Critical value: x2 = 9.488. Reject the null hypothesis. There is
sufficient evidence to warrant rejection of the claim that absences occur on the different week
days with the same frequency.

4) Ho: The responses occur according to the stated percentages.

H1: The responses do not occur according to the stated percentages.

Test statistic: x2 = 5.146. Critical value: x2 = 9.488. Fail to reject the null hypothesis. There is not
sufficient evidence to warrant rejection of the claim that the responses occur according to the
stated percentages.

5) Hp: Leading digits are from a population with a distribution that conforms to Benford's Law.

H1: Leading digits are not from a population distributed in accordance with Benford's Law.

Test statistic x2 = 3763.6406 (by TI-84+, using high precision & verified by STATDISK). Critical
value: x2 = 15.507. P-value < 0.005 (by Table A-4); P-value = 0.0000 (by STATDISK). There is
sufficient evidence to warrant rejection of the claim that the leading digits are from a
population with a distribution that conforms to Benford's Law. It does appear that the checks
are the result of fraud.

6) Hp: Treatment and reaction are independent.

H1: Treatment and reaction are dependent.

Test statistic: x2 = 1.798. Critical value: x2 = 3.841.
Fail to reject the null hypothesis. There is not sufficient evidence to warrant rejection of the
claim that treatment and reaction are independent.

7) Ho: Car color and being in an accident are independent.

H1: Car color and being in an accident are dependent.

Test statistic: x2 = 0.4287. Critical value: x2 = 9.210.
Fail to reject the null hypothesis. There is not sufficient evidence to warrant rejection of the
claim that car color and being in an accident are independent.

8) Hp: The proportion of people catching the flu is the same in all three groups.

H1: The proportions are different.

Test statistic: x2 = 14.966. Critical value: x2 = 5.991.
Reject the null hypothesis. There is sufficient evidence to warrant rejection of the claim that the
proportion of people catching the flu is the same in all three groups.
9) C
10) C
11) D
12) A

5
Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 99
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


