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Chapter 1:  Introduction to Data 
Section 1.2:  Classifying and Storing Data 
1.1 There are nine variables:  “Male”, “Age”, “Eye Color”, “Shoe Size”, “Height, Weight”, “Number of 

Siblings”, “College Units This Term”, and “Handedness”. 

1.2 There are eleven observations. 

1.3 a. Handedness is categorical. 

 b. Age is numerical. 

1.4 a. Shoe size is numerical. 
 b. Eye color is categorical. 

1.5 Answers will vary but could include such things as number of friends on Facebook or foot length.  Don’t 
copy these answers. 

1.6 Answers will vary but could include such things as class standing (“Freshman”, “Sophomore”, “Junior”, 
or “Senior”) or favorite color.  Don’t copy these answers. 

1.7 The label would be “Brown Eyes” and there would be eight 1’s and three 0’s. 

1.8 There would be nine 1’s and two 0’s. 

1.9 Male is categorical with two categories. The 1’s represent males, and the 0’s represent females. If you 
added the numbers, you would get the number of males, so it makes sense here. 

1.10 

Units Full 

16.0 1 
13.0 1 
5.0 0 

15.0 1 
19.5 1 
11.5 0 
9.5 0 
8.0 0 

13.5 1 
12.0 1 
14.0 1 

1.11 a. The data is stacked. 

 b. 1 means male and 0 means female. 
 c. 

Female Male 

9.5 9.4 
9.5 9.5 
9.9 9.5 

 9.7 
 

 

 

1.12 a. The data is unstacked. 

 b. Labels for columns will vary. 

Age 5 p.m. 

31 1 
34 1 
46 1 
47 1 
50 1 
24 0 
18 0 
21 0 
20 0 
20 0 
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1.13 a. Stacked and coded 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The second column could be labeled “Salty” 

with the 1’s being 0’s and the 0’s being 1’s. 

b. Unstacked 
 

 

 

 

 

 

 

 

1.14 a. Stacked and coded 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The second column could labeled “Female” 

with the 1’s being 0’s and the 0’s being 1’s. 

b. Unstacked 
 

 

 

 

 

 

 

Section 1.3:  Organizing Categorical Data 
1.15 a. 

 Men Women Total 

Yes, Older S 12 55 12 55 67   
No, Older S 11 39 50 
Total 23 55 39 94   117 

 b. 12 / 23 52.2%  
 c. 11/ 23 47.8%  
 d. 55 / 94 58.5%  

 e. 67 /117 57.3%  
 f. 55 / 67 82.1%  

 g.  0.585 600 351

1.16 a. 
 Men Women Total 

Work 15 65 15 65 80   
Not Work 23 28 51 
Total 38 65 28 93   131 

 b. 15 / 38 39.5%  
 c. 23/ 38 60.5%  
 d. 65 / 93 69.9%  
 e. 80 /131 61.1%  

 f. 65 /80 81.25%  

 g. 15 /80 18.75%  

 h.  65 / 93 800 0.698925 800 559    

Calories Sweet 

90 1 
310 1 
500 1 
500 1 
600 1 
90 1 

150 0 
600 0 
500 0 
550 0 

Sweet Salty 

90 150 
310 600 
500 500 
500 550 
600  

90  

Cost Male 

10 1 
15 1 
15 1 
25 1 
12 1 

8 0 
30 0 
15 0 
15 0 

Male Female 

10 8 

15 30 

15 15 

25 15 

12  
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1.17 a. 15 / 38,  or 39.5%, of the class were male. 

 b.  0.641 234 149.99,  or about 150, men in the class 

 c. 0.40 20

20

0.40
50 people in the class

x

x







 

1.18 a.  0.35 346 121  male nurses 

 b. 66 /178 37.1%  female engineers 
 c. 0.65 169

169

0.65
260 lawyers

x

x







 

1.19 The frequency of women is 7, the proportion is 7 /11,  and the percentage is 63.6%.  

1.20 The frequency of righties is 9, the proportion is 9 /11,  and the percentage is 81.8%.  

1.21 The answers follow the steps given in the Guided Exercises. 

 a. and b. 

 Men Women Total 

Right 4 5 9 
Left 0 2 2 
Total 4 7 11 

 c. 5 / 7 71.4%  
 d. 5 / 9 55.6%  

 e. 9 /11 81.8%  

 f.  0.714 70 50

1.22 a. and b. 

 Men Women Total 

Brown 3 5 8 
Blue 1 1 2 
Hazel 0 1 1 
Total 4 7 11 

 c. 5 / 7 71.4%  
 d. 5 /8 62.5%  

 e. 8 /11 72.7%  

 f.  0.714 60 42.84  or about 43 

1.23 0.202 88,547,000

88,547,000

0.202
438,351,485 (final value could be rounded differently)

x

x

x







 

1.24 0.055 12,608,000

12,608,000

0.055
229,236,364 (final value could be rounded differently)

x

x

x






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1.25 The answers follow the steps given in the Guided Exercises. 
 1–3: 

State AIDS/HIV 
Rank 
Cases Population 

Population
(thousands) AIDS/HIV per 1000 

Rank 
Rate 

New York 192,753  1  19,421,005  19,421  
192,753

9.92
19,421

  2  

California 160,293  2  37,341,989  37,342  
160,293

4.29
37,342

  5  

Florida 117,612  3  18,900,773  18,901 
117,612

6.22
18,901

  3  

Texas 77,070  4  25,258,418  25,258  
77,070

3.05
25,258

  6  

New Jersey 54,557  5  8,807,501  8,808  
54,557

6.19
8808

  4  

District of 
Columbia 

9257  6  601,723  602  
9257

15.38
602

  1  

 4: No, the ranks are not the same. The District of Columbia had the highest rate and had the lowest 
number of cases. (Also, the rate for Florida puts its rank above California, and the rate for New Jersey 
puts it above Texas in ranking.) 

 5: The District of Columbia is the place (among these six regions) where you would be most likely to meet 
a person diagnosed with AIDS/HIV, and Texas is the place (among these six regions) where you 
would be least likely to do so. 

1.26 a. 

State Population 
Area 

(square miles)
Population 

Density Rank 

Pennsylvania 12,448,279 44,817 
12,448,279

277.76
44,817

  3  

Illinois 12,901,563 55,584 
12,901,563

232.11
55,584

  5  

Florida 18,328,340 53,927 
18,328,340

339.87
53,927

  2  

New York 19,490,297 47,214 
19,490,297

412.81
47,214

  1  

Texas 24,326,974 261,797 
24,326,974

92.92
261,797

  6  

California 36,756,666 155,959 
36,756,666

235.68
155,959

  4  

 b. Texas has the lowest population density. 
 c. New York has the highest population density. 
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1.27  
Year Percentage 

1990 
112.6

58.7%
191.8



1997 
116.8

56.4%
207.2



2000 
120.2

56.2%
213.8



2007 
129.9

55.1%
235.8



 The percentage of married people is decreasing over time (at least with these dates). 

1.28  

Year Percentage 

2006 
2426

56.9%
4266

  

2007 
2424

56.2%
4316

  

2008 
2473

58.2%
4248

  

2009 
2437

59.0%
4131

  

2010 
2452

61.2%
4007

  

 The rate of death as a percentage of the rate of birth tends to go up over this time period  This is primarily 
due to the birth rate decreasing. 

1.29 We don’t know the percentage of female students in the two classes. The larger number of women at 8 
a.m. may just result from a larger number of students at 8 a.m., which may be because the class can 
accommodate more students because perhaps it is in a large lecture hall. 

1.30 We don’t know the rate of fatalities—that is, the number of fatalities per pedestrian. There may be fewer 
pedestrians in Hillsborough County, and that may be the source of the difference. 

Section 1.4:  Collecting Data to Understand Causality 
1.31 Observational study 

1.32 Observational study 

1.33 Controlled experiment 

1.34 Controlled experiment 

1.35 Controlled experiment 

1.36 Observational study 

1.37 Observational study 

1.38 Controlled experiment 

1.39 This was an observational study, and from it you cannot conclude that the tutoring raises the grades. 
Possible confounders (answers may vary): 1. It may be the more highly motivated who attend the tutoring, 
and this motivation is what causes the grades to go up. 2. It could be that those with more time attend the 
tutoring, and it is the increased time studying that causes the grades to go up. 

1.40 a. If the doctor decides on the treatment, you could have bias. 
 b. To remove this bias, randomly assign the patients to the different treatments. 
 c. If the doctor knows which treatment a patient had, that might influence his opinion about the 

effectiveness of the treatment. 
 d. To remove that bias, make the experiment double-blind. The talk-therapy only patients should get a 

placebo, and no one should know whether they have a placebo or antidepressant. 

1.41 a. It was a controlled experiment, as you can tell by the random assignment. This tells us that the 
researchers determined who received which treatment. 

 b. We can conclude that the early surgery caused the better outcomes, because it was a randomized 
controlled experiment. 



6 Essential Statistics, 2nd edition 

Copyright © 2017 Pearson Education, Inc. 

1.42 This is an observational study, because researchers did not determine who received PCV7 and who did 
not. You cannot conclude causation from an observational study. We must assume that it is possible that 
there were confounding variables (such as other advances in medicine) that had a good effect on the rate 
of pneumonia. 

1.43 Answers will vary. However, they should all mention randomly dividing the 100 people into two groups 
and giving one group the copper bracelets. The other group could be given (as a placebo) bracelets that 
look like copper but are made of some other material. Then the pain levels after treatment could be 
compared. 

1.44 a. Heavier people might be more likely to choose to eat meat. Also, people who are not prepared to 
change their diet very much (such as by excluding meat) might also not change other variables that 
affect weight, such as how much exercise they get. 

 b. It would be better to randomly assign some of the subjects to eat meat and some of the subjects to 
consume a vegetarian diet. 

1.45 No. This was an observational study, because researchers could not have deliberately exposed people to 
weed killers. There was no random assignment, and no one would randomly assign a person to be exposed 
to pesticides. From an observational study, you cannot conclude causation. This is why the report was 
careful to use the phrase associated with rather than the word caused. 

1.46 a. The survival rate for TAC  473 539, or 87.8%  was higher than the survival rate for FAC 

 426 521, or 81.8% . 

 b. Controlled experiment: Yes, we can conclude cause and effect, because this was a controlled 
experiment with random assignment. The random assignment balances out other variables, so the only 
difference is the treatment, which must be causing the effect. 

1.47 Ask whether the patients were randomly assigned the full or the half dose. Without randomization there 
could be bias, and we cannot infer causation. With randomization we can infer causation. 

1.48 Ask whether there was random assignment to groups. Without random assignment there could be bias, and 
we cannot infer causation. 

1.49 This was an observational study: vitamin C and breast milk. We cannot conclude cause and effect from 
observational studies. 

1.50 This is likely to be from observational studies. It would not be ethical to assign people to overeat. We 
cannot conclude causation from observational studies because of the possibility of confounding variables. 

1.51 a. LD: 
4 2

8%
4 46 25

 


 tumors; LL: 
14 7

28%
14 36 25

 


 tumors 

 b. A controlled experiment; you can tell by the random assignment. 
 c. Yes, we can conclude cause and effect because it was a controlled experiment, and random assignment 

will balance out potential confounding variables. 

1.52 a. 
43 43

43 10 53



, or 81.1%, of the males who were assigned to Scared Straight were rearrested. 

37 37

37 18 55



, or 67.3%, of those receiving no treatment were rearrested. So the group from Scared 

Straight had a higher arrest rate. 
 b. No, Scared Straight does not cause a lower arrest rate, because the arrest rate was higher. 

Chapter Review Exercises 
1.53 a. Dating: 81/440, or 18.4% 
 b. Cohabiting: 103/429, or 24.0% 
 c. Married: 147/424, or 34.7% 
 d. No, this was an observational study. Confounding variables may vary. Perhaps married people are 

likely to be older, and older people are more likely to be obese. 

1.54 No, this was an observational study. There is no mention of random assignment. We cannot conclude 
causation from observational studies because of the possibility of confounding factors. 
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1.55 a. 
 Boy Girl Total 

Violent 10 11 21 
Nonviolent 19 4 23 
Total 29 15 44 

 b. For the boys, 10/29, or 34.5%, were on probation for violent crime. For the girls, 11/15, or 73.3%, 
were on probation for violent crime. 

 c. The girls were more likely to be on probation for violent crime. 

1.56 For those getting the antivenom, 87.5% got better. For those given the placebo, only 14.3% got better. 
 Antivenom Placebo Total 

Better 7 1 8 
Not Better 1 6 7 
Total 8 7 15 

1.57 Answers will vary. Students should not copy the words they see in these answers. Randomly divide the 
group in half, using a coin flip for each woman: Heads she gets the vitamin D, and tails she gets the 
placebo (or vice versa). Make sure that neither the women themselves nor any of the people who come in 
contact with them know whether they got the treatment or the placebo (“double-blind”). Over a given 
length of time (such as three years), note which women had broken bones and which did not. Compare the 
percentage of women with broken bones in the vitamin D group with the percentage of women with 
broken bones in the placebo group. 

1.58 Answers will vary. Students should not copy the words they see here. Randomly divide the group in half, 
using a coin flip for each person: Heads they get Coumadin, and tails they get aspirin (or vice versa). 
Make sure that neither the subjects nor any of the people who come in contact with them know which 
treatment they received (“double-blind”). Over a given length of time (such as three years), note which 
people had second strokes and which did not. Compare the percentage of people with second strokes in 
the Coumadin group with the percentage of people with second strokes in the aspirin group. There is no 
need for a placebo, because we are comparing two treatments. However, it would be acceptable to have 
three groups, one of which received a placebo. 

1.59 a. The treatment variable was Medicaid expansion or not and the response variables were the death rate 
and the rate of people who reported their health as excellent or very good. 

 b. This was observational. Researchers did not assign people either to receive or not to receive Medicaid. 
 c. No, this was an observational study. From an observational study, you cannot conclude causation. It is 

possible that other variables that differed between the states caused the change. 

1.60 a. The treatment variable is whether the person has both forms of HIV infection (HIV-1 and HIV-2) or 
only one form (HIV-1). The response variable is the time to the development of AIDS. 

 b. This was an observational study. No one would assign a person to a form of HIV. 
 c. The median time to development of AIDS was longer for those with both infections. 
 d. No, you cannot infer causation from an observational study. 

1.61 No, we cannot conclude causation. There was no control group for comparison, and the sample size was 
very small. 

1.62 No, it does not show that the exercise works. There is no control group. (Also, the sample size is very 
small.)



 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


