Answers to Review Questions 

Chapter 1
1. Science is a systematic and controlled way of gathering information about the world. Methods are integral to science because scientific results are only trustworthy when the procedures used to reach them are considered correct by others in the scientific community.
2. A population is the universe of people, places, or objects that a researcher wishes to study. Populations are usually too large to be studied directly.
3. Samples are subsets of populations. Researchers draw samples because populations are too large to be studied directly. Samples are smaller and therefore more feasible to work with.
4. Replication is important in science because the emphasis on methods means that one person’s findings should be able to be replicated by another person using similar methods. It is also important to examine findings using different methods to see if the results remain stable.
5. Hypothesis testing is used to test individual components of theories as a means of determining the validity of those theories. Samples are used to make inferences about populations. Evaluation research assesses the effectiveness of a program or intervention. People, places, or objects are measured before and after an intervention, or a control group is used for comparison to the treatment group. Exploratory research delves into new areas of study about which little is known. Hypotheses are generally not possible, as researchers usually do not have theory or prior evidence to guide them. Descriptive research analyzes a sample and provides basic information about those people, places, events, or objects. No inferences are made to the population.
6. Any three theories and hypotheses derived therefrom; the correctness of students’ responses is up to the instructor’s judgment.
7. Any three programs or policies; the correctness of students’ responses is up to the instructor’s judgment.
8. Exploratory research would be used, because the researcher is studying a topic or phenomenon about which very little is known.
9. This would be descriptive research, because that type of research focuses solely upon a sample rather than using a sample to draw conclusions about a population.
10. GIGO stands for garbage in, garbage out. In the context of statistics, GIGO means that the results of a statistical analysis are only as accurate and trustworthy as the data and the methods used to collect the data. Statistics cannot fix data gathered using incorrect methods, and incorrect statistics can ruin high-quality data. If the data or the statistics are bad, the results will be wrong.



Chapter 2
1.
a. education
1b. crime
1c. people

2.
a. arrest
2b. recidivism
2c. people


3.
a. poverty
3b. violent crime
3c. neighborhoods

4.
a. prison architectural design 
4b. inmate-on-inmate assaults 
4c. prisons

5.
a. money spent on education, health, and welfare 
5b. violent crime 
5c. countries

6.
a. job satisfaction
6b. career duration
6c. people (or officers)

7.
aa. police department location
7b. entry-level pay
7c. police departments

8.
a. urbanization
8b. social cohesion
8c. cities and towns (or jurisdictions)

9. The researcher has failed to consider additional variables. A statistical relationship between ice cream and crime is not proof that one causes the other;: one or more variables have been erroneously omitted from the analysis. In the present case, the missing variable is probably ambient temperature— both ice cream sales and crime might both be higher in warmer months.

10. No. Statistical relationships present at aggregate or group levels do not mean that the relationship holds true for every person, object, or place within those groups. Parental incarceration is a risk factor for crime, but it does not mean that all children who had a parent in prison will grow up to commit crime.

11.
a. nominal
11b. interval (age is generally not considered to be ratio because everything that exists has some amount of age, so there is no true zero point)
11c. nominal
11d. ratio
11e. ratio
11f. ordinal
11g. nominal

12.
a. ordinal
12b. ratio
12c. ordinal
12d. nominal
12e. nominal
12f. nominal
12g. interval (not ratio because they were all sentenced to prison, so there is no true zero point)


13.
a(i). ratio The first would produce a ratio variable, the second would create an ordinal variable, and the third would make a nominal variable.	Comment by Author: I don't see i, ii, iii in the chapter text for this question (Chapter 2, question 13). Please check the question and make any changes that are necessary to both question and answer.	Comment by Jacinta Gau: It was a list, but you’re right that it doesn’t match and could be confusing. I wrote it out instead.
13a(ii). ordinal
13a(iii). nominal
13b. The phrasing that yields a ratio-level variable is best. Researchers who collect data should always use the highest level of measurement possible. Continuous variables can be made into categorical ones later on, but categorical data can never be made continuous.

14. Answers will vary, but should be similar to the following:
1. How many times have you been arrested? Please write in: ___
2. How many times have you been arrested? Please circle one: Never 1 – 2 times  3 – 4 times 5+ times
3. Have you ever been arrested? Please circle one: Yes  No


15.
a. nominal
b. ratio

16.
a. ordinal
16b. nominal

17.
a. victim advocacy (presence or absence of witness office)
17b. nominal
17c. sentencing (months of incarceration imposed)
17d. ratio (the sample includes all offender in each court, not just those sentenced to prison, so there is a zero point)
17e. courts

18.
a. suspects’ perceptions of treatment (fair or unfair)
18b. nominal 
18c. recidivism (number of new police contacts)
18d. ratio 
18e. people


19.
a. homicide rate (homicides per population)
19b. ratio
19c. handgun ownership (own or not)
19d. nominal
19e. cities for homicide rates and people for gun ownership

20.
a. suspect race/ethnicity 
20b. nominal 
20c. Taser use (used or not)
20d. nominal
20e. people


Chapter 3
1.
a. 
	Charge
	f
	cf
	p
	cp
	pct
	cpct

	Violent Offense
	13,938
	13,938
	.25
	.25
	24.93
	24.93

	 Property Offense
	16,241
	30,179
	.29
	.54
	29.05
	53.98

	Drug Offense
	18,220
	48,399
	.33
	.87
	32.59
	86.57

	Public-Order Offense
	7,504
	55,903
	.13
	1.00
	13.42
	99.99

	
	N = 55,903
	
	1.00
	
	99.99
	



1b. Since this variable is nominal, a pie chart or a bar graph would be appropriate. The pie chart requires percentages be used, whereas the bar graph can be percentages or frequencies. (Frequencies shown here.)

1c.




2.
a. 
	Offense
	f
	cf
	p
	cp
	pct
	cpct

	Burglary
	1,191
	1,191
	.37
	.37
	36.80
	36.80

	Larceny/Theft
	901
	2,092
	.28
	.65
	27.84
	64.64

	Motor Vehicle Theft
	329
	2,421
	.10
	.75
	10.17
	74.81

	Forgery 
	194
	2,615
	.06
	.81
	6.00
	80.81

	Fraud
	256
	2,871
	.08
	.89
	7.91
	88.72

	Other Property Offense
	365
	3,236
	.11
	1.00
	11.28
	100.00

	
	N = 3,236
	
	1.00
	
	100.00
	



2b. Pie chart (percentages) or bar graph (percentages or frequencies; percentages shown here).
2c. 



3.
a. The data are ratio, so a histogram is the correct chart type.
















3b. The range is 53 − 0 = 53. With 10 intervals, the width of each would be = 5.30. Rounding to the nearest whole number, the width is 5.00.

	Stated Class Limits
	f

	0 – 4 
	19

	5 – 9
	12

	10 – 14 
	8

	15 – 19 
	5

	20 – 24
	3

	25 – 29
	0

	30 – 34
	0

	35 – 39 
	1

	40 – 44
	1

	45 – 49
	0

	50 – 54 
	1

	
	N = 50



3c. Grouped data are technically ordinal, but the underlying scale is continuous and so a histogram is correct.

4.
a. The data are continuous, so histogram.
















4b. The range is 59 − 16 = 43. With six intervals, ≈ 7. 

	Stated Class Limits
	f

	16 – 22 
	42

	23 – 29
	32

	30 – 36 
	12

	37 – 43 
	11

	44 – 50
	17

	51 – 57
	6

	58 – 64
	2

	
	N = 122




4c. A histogram is appropriate for grouped data.














5. The line chart displays an upward trend, meaning that support has been increasing over time.




6. The line chart displays an upward trend, meaning that the number of wiretap authorizations issued annually has increased over time.






7.
a.
	City
	Rate per 1,000

	Birmingham, AL
	15.18

	Portland, ME
	2.62

	San Francisco, CA
	7.04

	Tampa, FL
	6.16

	Ann Arbor, MI
	1.97

	Washington, D.C.
	11.78



7b. The variable city is nominal and rates cannot be used for pie charts, so a bar graph is correct.



8.
a. 
	City
	Rate per 1,000

	Phoenix, AZ
	40.91

	Hartford, CT
	42.48

	Bellingham, WA
	48.09

	Cleveland, OH
	61.73

	Pinehurst, NC
	8.00

	East St. Louis, IL
	67.57



8b. The variable city is nominal and rates cannot be used for pie charts, so a bar graph is correct.







[image: ]9. 
















10. SPSS output will show that 43.3% (n = 215) do not use foot patrol, and 56.7% (n = 282) do.

11. [No answer; SPSS exercise]
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13. The variable is nominal, so a pie chart (percentages) or bar chart (percentages or frequencies) can be used.
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14. 	











Chapter 4
Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer.

1.
a. ratio
1b. mode, median, mean

2.
a. ordinal
2b. mode and median

3.
a. nominal
3b. mode

4. Extreme values are those that are noticeably greater or less than the other values in the datasetdata set. Extreme values do not affect the median because the median is a positional measure. They do affect the mean because it is an arithmetic measure. Extremely high values increase the mean, while extremely low values reduce it.

5. The mean is the midpoint of the magnitudes because it is the value that perfectly balances the deviation scores. Deviation scores are produced by subtracting the mean from each raw score; deviation scores measure the distance between raw scores and the mean. They always sum to zero.

6. a

7. c

8. b

9. a

10. c

11.
a. nominal; mode
11b. mode = acquaintance

12.
a.
 1) rank order: 16.4, 24.5, 25.2, 34.2, 46.9
2)  MP = (5 + 1)/2= 3
3) md = 25.2
12b. mean = (34.2 + 25.2 + 24.2 + 46.9 + 16.4)/5 = 147.2/5 = 29.44

13.
a.
 1) rank order: 170, 176, 211, 219, 220, 258, 317, 345
2) MP = (8 + 1)/2 = 4.5
3) md = (219 + 220)/2 = 439/2 = 219.5
13b. mean = (317 + 170 + 211 + 258 + 219 + 345 + 176 + 220)/8 = 1916/8 = 239.5

14.
a. mode = 0
14b. mean = ((0 · 1167) + (1 · 62) + (2 · 8) + (3 · 3) + (4 · 3) + (9 · 2) + (12 · 1) + (14 · 1) + (15 · 1) + (23 · 1) + (24 · 1) + (32 · 1) + (59 · 1))/1253
 = 0+ + 62+ + 16+ + 9+ + 12+ + 18+ + 12+ + 14+ + 15+ + 23+ + 24+ + 32+ + 37+ + 59 = 333/1253 = .27
14c. The mean (.21) is greater than the median (.00), so this distribution is positively skewed.

15.
a. mean = ((0 · 7)+ + (1 · 7)+ + (2 · 4)+ + (3 · 7)+ + (4 · 4)+ + (5 · 1)+ + (6 · 1)+ + (8 · 3)+ + (9 · 2)+ + (10 · 2)+ + (11 · 1)+ + (12 · 3)+ + (13 · 1)+ + (14 · 1)+ + (19 · 1)+ + (20 · 1)+ + (23 · 1)+ + (27 · 1)+ + (29 · 1)+ + (30 · 1))/50 = (0+ + 7+ + 8+ + 21+ + 16+ + 5+ + 6+ + 24+ + 18+ + 20+ + 11+ + 36+ + 13+ + 14+ + 19+ + 20+ + 23+ + 27+ + 29+ + 30)/50 = 347/50 = 6.94
15b. The mean (6.94) is greater than the median (3.50), so this distribution is positively skewed.

16.
a. md = 17
16b. mean = (3+ + 35+ + 17+ + 0+ + 72)/5 = 127/5 = 25.40
16c. Newcastle = 3 – 25.40 = -22.40; Jackson = 35 – 25.40 = 9.60; Laramie = 17 – 25.40 = -8.40; Afton = 0 – 25.40 = -25.40; Green River = 72 – 25.40 = 46.60; sum = 0

17.
a. md = 15
17b. mean = (13+ + 9+ + 32+ + 23+ + 17+ + 15+ + 8)/7 = 117/7 = 16.71
17c. Alaska = 13 – 16.71 = -3.71; Arkansas = 9 – 16.71 = -7.71; Connecticut = 32 – 16.71 = 15.29; Kansas = 23 – 16.71= 6.29; Montana = 17 – 16.71= .29; South Dakota = 15 – 16.71= -1.71; Vermont = 8 – 16.71= -8.71; sum = .03

18. mode = 53; median = 43; mean = 44

19. smallest mode = 5; median = 5.60; mean = 6.21

20. smallest mode = 0; median = 10.34; mean = 11.13

Chapter 5

Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer. For numbers close to zero, decimals are extended to the first non-zero number.

1. Measures of central tendency offer information about the middle of the distribution (that is,(i.e., where scores tend to cluster), but they do not provide a picture of the amount of variability present in the data. Measures of dispersion show whether the data cluster around the mean, or whether they are very spread out.

2. c

3. two-thirds

4. b

5. VR = 1 – (969/1821) = 1 – .53 = .47

6. VR = 1 – (1358/1821) = 1 – .75 = .25

7. VR = 1 – (3131/4364) = 1 – .72 = .18

8.
a. R = 11.60 – 8.20 = 3.00
8b. mean = (8.20+ + 9.90+ + 10.20+ + 11.60)/4 = 39.90/4 = 9.98
8c. variance = 5.85/(4- – 1) = 1.95
8d. sd =  = 1.40

9.
a. R = 139 – 3 = 136
9b. mean = (12+ + 9+ + 47+ + 11+ + 139+ + 3)/6 = 221/6 = 36.83
9c. variance = 13744.84/(6- – 1) = 2748.97
9d. sd =  = 52.43

10.
a. R = 108 – 3 = 105
10b. mean = (11+ + 3+ + 14+ + 17+ + 42+ + 9+ + 108+ + 49)/8 = 253/8 = 31.63
10c. variance = 8523.90/(8- – 1) = 1217.70
10d. sd =  = 34.90

11.
a. R = 15.80 – 10.00 = 5.80
11b. mean = (12.60+ + 16.60+ + 10.00+ + 12.20+ + 15.80+ + 13.20+ + 10.40+ + 10.20+ + 11.80)/9 = 112.80/9 = 12.53
11c. variance = 44.72/ (9- – 1) = 5.59
11d. sd =  = 2.36

12.
a. 6.00 + 1.50 = 7.50 and 6.00 – 1.50 = 4.50
12b. 14.70 + 3.40 = 18.10 and 14.70 – 3.40 = 11.30
12c. 109.32 + 14.98 = 124.30 and 109.32 – 14.98 = 94.34

13.
a. 63.10 + 18.97 = 82.07 and 63.10 – 18.97 = 44.13
13b. 1.75 + .35 = 2.10 and 1.75 – .35 = 1.40
13c. 450.62 + 36.48 = 487.10 and 450.62 – 36.48 = 414.14

14. The calculation of the variance requires that the deviation scores be squared, and doing so also squares the units in which the variable is measured (e.g., crimes, years). This poses conceptual problems in the interpretation of the variance. Taking the square root of the variance solves this problem and produces the standard deviation.

15. The standard deviation is the mean of the deviation scores. It represents the mean distance between the mean and the individual raw scores.

16. range = 63.17; variance = 228.12; standard deviation = 15.10

17. range = 42; variance = 67.15; standard deviation = 8.19

18. range = 904; variance = 1375.12; standard deviation = 37.08

19. range = 64585; variance = 12294723.87; standard deviation = 3506.38

Chapter 6
Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer. For numbers close to zero, decimals are extended to the first non-zero number. Areas are reported using all four decimal places.

1.
a. N = 8
1b. r = 2
1c. 28

2.
a. N = 9
2b. r = 3
2c. 84

3.
a. N = 7 
3b. r = 3
3c. 35

4.
a. N = 6
4b. r = 5
4c. 6

5.
a. N = 8
5b. r = 4
5c. 70

6.
a. binomial
6b. standard normal
6c. binomial

7.
a. standard normal
7b. standard normal
7c. binomial

8.
a. With p = .56, q = .44, and N = 5: p(0) = .02; p(1) = .11; p(2) = .28; p(3) = .34; p(4) = .22; p(5) = .06
8b. r = 3, or 3 of the 5 assaults cleared by arrest
8c. r = 0, or none the 5 assaults cleared by arrest
8d. pp(2) + pp(1) +pp(0) = .28 + .11 + .02 = .41
8e. pp(3) + pp(4) + pp(5) = .34 + .22 + .06 = .62

9.
a. With pp = .62, q = .38, and NN = 6: pp(0) = .003; pp(1) = .04; pp(2) = .11; pp(3) = .24; pp(4) = .32; pp(5) = .21; pp(6) = .06
9b. r = 4, or 4 of the 6 charges would be for assault
9c. r = 0, or none of the 6 charges would be for assault
9d. pp(2) + pp(1) + pp(0) = .11 + .04 + .003 = .15
9e. pp(5) + pp(6) = .21 + .06 = .27

10.
a. With pp = .49, q  q = .51, and NN = 6: pp(0) = .02; pp(1) = .09; pp(2) = .25; pp(3) = .31; pp(4) = .23; pp(5) = .09; pp(6) = .01
10b. r r = 3, or 3 of the 6 crimes being racially motivated
10c. r r = 6, or all 6 of the crimes being racially motivated
10d. pp(2) + pp(1) + pp(0) = .25 + .09 + .02 = .36
10e. pp(3) + pp(4) + pp(5) + pp(6) = .31 + .23 + .09 + .01 = .64

11.
a. With pp = .61, q  q = .39, and NN = 5: pp(0) = .01; pp(1) = .06; pp(2) = .22; pp(3) = .35; pp(4) = .27; pp(5) = .08
11b. r r = 3, or 3 of the 5 murders committed with firearms
11c. r r = 0, or none of the 5 murders committed with firearms
11d. pp(1) + pp(0) = .06 + .01 = .07
11e. pp(4) + pp(5) = .27 + .08 = .35

12.
a. z2.46 = (2.46 – 1.99)/.84 = .47/.84 = .56
12b. area between the mean and z = .56 is .2123
12bc. area in the tail beyond the mean and z = .56 is .50 – .2123 = .2877

13.
a. zz4.28 = (4.28 – 1.99)/.84 = 2.29/.84 = 2.73
13b. area between the mean and zz = 2.73 is .4968
13cb. area in the tail beyond the mean and zz = 2.73 is .50 – .4968 = .0032

14.
a. zz1.51= (1.51 – 1.99)/.84 = -.48/.84 = -.57
14b. area between the mean and zz = -.57 is .2157
14bc. area in the tail beyond the mean and zz = -.57 is .50 – .2157 = .2843

15.
a. zz1.29= (1.29 – 1.99)/.84 = -.70/.84 = -.83
15b. area between the mean and zz = -.83 is .2967
15cb. area in the tail beyond the mean and zz = -.83 is .50 – .2967 = .2033

16. .50 – .15 = .35. The closest area on the table is .3508, which corresponds to a zz score of 1.04. This is the upper tail, so zz = 1.04.

17. .50 – .03 = .47. The closest area on the table is .4699, which corresponds to a zz score of 1.88. This is the upper tail, so zz = 1.88.

18. .50 – .02 = .48. The closest area on the table is .4798, which corresponds to a zz score of 2.05. This is the lower tail, so zz = -2.05.

19. .50 – .10 = .40. The closest area on the table is .3997, which corresponds to a zz score of 1.28. This is the lower tail, so zz = -1.28.

20. .50 – .015 = .485. This area appears on the zz table, and corresponds to a zz score of 2.17. This is the lower tail, so zz = -2.17.



Chapter 7
1. a

2. a

3. b

4. sample

5. sampling

6. population

7. b

8. a

9. zz

10. t

11. a

12. d

13. c

14. d

15. b

Chapter 8

Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer. Calculation steps are identical to those in the text. For numbers close to zero, decimals are extended to the first non-zero number. 

1. At least 100

2. 99 

3. The zz distribution

4. The t  t distribution

5. The zz distribution (or standard normal curve) is fixed; it cannot change shape to accommodate small samples. Small samples violate the assumption that the scores are perfectly normally distributed, so zz cannot be used in these instances.

6. In order tTo gain greater confidence in the accuracy of the estimate, the interval must be widened to include more possible values of the population mean or proportion. In order tTo gain a more precise estimate, confidence must be sacrificed because the likelihood of the interval not containing the true population value increases as the interval narrows.

7. df = 17, t  t = ±2.110. 
95% CICI: 6.80 ≤ μμ ≤ 19.20
There is a 95% chance that the interval 6.80 to 19.20, inclusive, contains the population mean.

8. z = 2.58. 
99% CICI: 578.72 ≤ μμ ≤ 619.28
There is a 99% chance that the interval 578.72 to 619.28, inclusive, contains the population mean.

9. zz = 1.96. 
95% CICI: 1.12 ≤ μμ ≤ 1.16
There is a 95% chance that the interval 1.11 to 1.17, inclusive, contains the population mean.

10. dfdf = 41, t  t = ±2.021. 
95% CICI: 7.26 ≤ μμ ≤ 10.74
There is a 95% chance that the interval 7.26 to 10.74, inclusive, contains the population mean.

11. zz = 2.58. 
99% CICI: 2.80 ≤ μμ ≤ 3.32
There is a 99% chance that the interval 2.80 to 3.32, inclusive, contains the population mean.

12. dfdf = 48, t  t = ±2.021. 
95% CICI: 5.30 ≤ μμ ≤ 7.16
There is a 95% chance that the interval 5.30 to 7.16, inclusive, contains the population mean.

13. dfdf = 22, t  t = ±2.819. 
99% CICI: 1.95 ≤ μμ ≤ 4.65
There is a 99% chance that the interval 1.95 to 4.65, inclusive, contains the population mean.

14. zz = 2.58. 
99% CICI: 39.08 ≤ μμ ≤ 41.46
There is a 99% chance that the interval 39.08 to 41.46, inclusive, contains the population mean.






15. zz = 1.96. 
95% CICI: .34 ≤ PP ≤ .36
There is a 95% chance that the interval .34 to .36, inclusive, contains the population mean.

16. zz = 2.58. 
99% CICI: .40 ≤ PP ≤ .50
There is a 99% chance that the interval .40 to .50, inclusive, contains the population mean.

17. zz = 1.96. 
95% CICI: .29 ≤ PP ≤ .33
There is a 95% chance that the interval .29 to .33, inclusive, contains the population mean.

18. zz = 2.58. 
99% CICI: .85 ≤ PP ≤ .91
There is a 99% chance that the interval .85 to .91, inclusive, contains the population mean.

19. zz = 1.96. 
95% CICI: .23 ≤ PP ≤ .35
There is a 95% chance that the interval .23 to .35, inclusive, contains the population mean.

20. zz = 2.58. 
99% CICI: .69 ≤ PP ≤ .79
There is a 99% chance that the interval .69 to .79, inclusive, contains the population mean.

Chapter 9

1. One possible explanation for the difference is sampling error. There might have been males with unusually long sentences, or females with atypically short sentences, and these extreme values might have pulled males’ mean upward, females’ mean downward, or both. The other possible explanation is that men truly are given longer sentences than women, on average. It could be that there is a real difference between the two population’s means.

2. The symbol is H0 and it predicts that there is no difference between populations; in other words, it predicts that the observed differences between two or more samples’ statistics areis the product of sampling error.

3. The symbol is H1 and it predicts that there is a difference between populations; in other words, it predicts that the observed differences between two or more samples’ statistics reflects a genuine difference in the population.

4. The null is the default because it is generally considered prudent to err on the side of caution. The null should be rejected only when there is good reason to believe that there truly is a relationship or an effect in the population; otherwise, a researcher risks arriving at an erroneous conclusion about one phenomenon causing another, about a treatment or intervention being effective, and so on. 

5. A Type I error is the erroneous rejection of a true null (also called false positive). This occurs when a researcher concludes that two or more variables are related when, in fact, they are not.

6. A Type II error is the erroneous retention of a false null (also called a false negative). This occurs when two or more variables are actually related, but a researcher fails to detect the relationship.

7. Reducing the likelihood of one type of error increases the probability that the other one will occur. Preventing a Type I error requires increasing the amount of evidence needed to reject the null, which raises the chances that a false null will not be rejected as it should be (Type II error). Preventing a Type II error requires a reduction in the amount of evidence needed to reject the null, thus increasing the probability that a true null will be wrongly rejected (Type I error).

8. The word “bivariate” means involving two variables. Usually, though not always, one variable (the independent variable) is hypothesized to effect the other (the dependent variable).

9. 
Step 1.: State the null (N0) and alternative (N1) hypotheses. These are the competing predictions about whether or not there is a true difference between population values.
Step 2.: Identify the distribution, and calculated the degrees of freedom. Each type of statistical test utilizes a particular sampling distribution, so the correct one (and correct table) must be identified at the outset. With the exception of the z distribution, sampling distributions are families of curves and the degrees of freedom determine the shape of the curve that will be used.
Step 3.: Identify the critical value of the test statistic, and state the decision rule. The critical value is located by using the table associated with the selected distribution. The decision rule states what the obtained value (calculated in Step 4) must be in order for the null to be rejected.
Step 4.: Calculate the obtained value of the test statistic. This is the mathematical part of the test. Sample means, proportions, standard deviations, and sizes are entered into formulas, which are then solved to produce the obtained value.
Step 5.: Make a decision about the null, and state the substantive conclusion. In this final step, the obtained value is evaluated according to the decision rule (Step 3). If the criteria are met, the null is rejected; if they are not, it is retained. The substantive conclusion is the interpretation of the statistical outcome in the context of the specific variables and samples being analyzed. 

10.
a. Sampling error. Events with high probabilities are not unusual. They are fairly likely to occur, simply by chance.
10b. Retain. 

11.
a. True effect. Events with low probabilities are atypical. They are unlikely to occur by chance alone.
11b. Reject.

12. d (continuous IV and continuous DV)

13. b (categorical IV with two classes and continuous DV)

14. a (categorical IV and categorical DV)

15. d (continuous IV and continuous DV)

16. c (categorical IV with more than two classes and continuous DV)

17. a (categorical IV and categorical DV)

18. b (categorical IV with two classes and continuous DV)

Chapter 10
Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer. For numbers close to zero, decimals are extended to the first non-zero number. Calculation steps are identical to those in the text; using alternative sequences of steps might result in answers different from those presented here. These differences might or might not alter the final decision regarding the null.

1. Yes. The IV and DV are both categorical, so chi-square can be used.

2. No. The DV is categorical, but the IV is continuous, so chi-square cannot be used.

3. No. The IV is categorical, but the DV is continuous, so chi-square cannot be used.

4. Yes. The IV and DV are both categorical, so chi-square can be used.

5.
a. The IV is gender and the DV is sentence received.
5b. Both are nominal.
5c. Two rows and three columns.

6.
a. The IV is the value of stolen goods and the DV is whether or not an arrest was made.
6b. The IV is ordinal and the DV is nominal.
6c. Three rows and two columns.

7.
a. The IV is crime type and the DV is sentence length.
7b. The IV is nominal and the DV is ordinal.
7c. Three rows and three columns.

8.
a. The IV is victim gender and the DV is whether or not the offender was convicted.
8b. Both are nominal.
8c. Two rows and two columns.

9. Step 1: H0: 2 = 0; H1: 2 > 0
Step 2: 2 distribution with dfdf = (2 – 1)(2 – 1) = 1
Step 3: 2crit = 6.635. Decision rule: If 2obt > 6.635, the null will be rejected.
Step 4: Expected frequencies are 22.33 for cell A, 27.67 for B, 44.67 for C, and 55.33 for D. 2obt = 15.61 + 12.60 + 7.80 + 6.30 + 42.31 = 42.31
Step 5: The obtained value is greater than 6.635, so the null is rejected. There is a relationship between whether or not a prison offers college courses and whether it offers vocational training. Row percentages can be used to show that 82% of prisons that offer college also offer vocational training, and 74% of those that do not offer college also do not provide vocational training. It appears that most prisons provide either both of these services or neither of them; relatively few provide only one.

10. Step 1: H0: 2 = 0; H1: 2 > 0
Step 2: 2 distribution with dfdf = (2 – 1)(2 – 1) = 1
Step 3: 2crit = 6.635. Decision rule: If 2obt > 6.635, the null will be rejected.
Step 4: Expected frequencies are 25.36 for cell A, 8.64 for B, 420.64 for C, and 143.36 for D. 2obt = .52 + 1.53 + .03 + .09 = 2.17
Step 5: The obtained value is less than 6.635, so the null is retained. There is no relationship between drug involvement and gun type in shootings. This makes sense, as row percentages show that 85% of drug-involved shootings and 74% of those not involving drugs were committed with handguns; handguns are thus the most common type irrespective of drug presence or absence.

11. Step 1: H0: 2 = 0; H1: 2 > 0
Step 2: 2 distribution with dfdf = (2 – 1)(2 – 1) = 1
Step 3: 2crit = 3.841. Decision rule: If 2obt > 3.841, the null will be rejected.
Step 4: Expected frequencies are 68.05 for cell A, 86.95 for B, 21.95 for C, and 28.05 for D. 2obt = 3.79 + 2.96 + 11.74 + 9.18 = 27.67
Step 5: The obtained value is greater than 3.841, so the null is rejected. There is a relationship between facility type and the provision of vocational training. Row percentages show that 66% of publicly operated prisons, but just 24% of privately run facilities, offer vocational training, so private prisons are significantly less likely to provide this service to inmates.

12. Step 1: H0: 2 = 0; H1: 2 > 0
Step 2: 2 distribution with dfdf = (2 – 1)(3 – 1) = 2
Step 3: 2crit = 5.991. Decision rule: If 2obt > 5.991, the null will be rejected.
Step 4: Expected frequencies are 121.86 for cell A, 172.14 for B, 511.00 for C, 147.14 for D, 207.86 for E, and 617.00 for F. 2obt = 1.21 + .004 + .33 + 1.00 + .004 + .27 = 2.82
Step 5: The obtained value is less than 5.991, so the null is retained. There is no relationship between gender and attitudes toward courts. Row percentages confirm that the percentage of respondents in each category of the DV is similar across gender: 62% of men and 65% of women feel courts are not harsh enough, 21% of both think that they are about right, and 17% and 14% say that courts are too harsh. Men and women appear to have similar opinions about courts’ severity.	Comment by Author: 17% men and 14% women?

13. Step 1: H0: 2 = 0; H1H1: 2 > 0
Step 2: 2 distribution with dfdf = (2 – 1)(2 – 1) = 1
Step 3: 2crit = 3.841. Decision rule: If 2obt > 3.841, the null will be rejected.
Step 4: Expected frequencies are 30.05 for cell A, 40.95 for B, 49.95 for C, and 68.05 for D. 2obt = 2.10 + 1.54 + 1.27 + .93 = 5.84.
Step 5: The obtained value is greater than 3.841, so the null is rejected. There is a relationship between gender and support for marijuana legalization among black Americans. Looking at row percentages, 54% of men but only 36% of women believe that marijuana should be made legal. There appears to be more support for legalization by men than by women.

14. Step 1: H0: 2 = 0; H1: 2 > 0
Step 2: 2 distribution with dfdf = (2 – 1)(2 – 1) = 1
Step 3: 2crit = 6.635. Decision rule: If 2obt > 6.635, the null will be rejected.
Step 4: Expected frequencies are 211.33 for cell A, 207.67 for B, 249.67 for C, and 245.33 for D. 2obt = 2.43 + 2.47 + 2.06 + 2.09 = 9.05
Step 5: The obtained value is greater than 6.635, so the null is rejected. There is a relationship between gender and support for marijuana legalization among white Americans. Row percentages show 56% of men and 46% of women believe that marijuana should be made legal. There appears to be more support for legalization by men than by women.

15. Step 1: H0: 2 = 0; H1: 2 > 0
Step 2: 2 distribution with dfdf = (3 – 1)(3 – 1) = 4
Step 3: 2crit = 13.277. Decision rule: If 2obt > 13.277, the null will be rejected.
Step 4: Expected frequencies are 315.90 for cell A, 42.69 for B, 13.42 for C, 200.41 for D, 27.08 for E, 8.51 for F, 260.70 for G, 35.23 for H, and 11.07 for I. 2obt = .003 + .01+ .19 + .10 + .57 + .03 + .11 + .30 + .39 = 1.70
Step 5: The obtained value is less than 13.277, so the null is retained. There is no relationship between annual income and the frequency of contact with police. Row percentages show that 85% of people in the lowest- income category, 83% of those in the middle- income category, and 87% of those in the highest- income group had between zero and two recent contacts. The vast majority of people have very few annual contacts with officers, irrespective of their income.

16. Step 1: H0: 2 = 0; H1: 2 > 0
Step 2: 2 distribution with dfdf = (3 – 1)(2 – 1) = 2
Step 3: 2crit = 9.210. Decision rule: If 2obt > 9.210, the null will be rejected.
Step 4: Expected frequencies are 162.76 for cell A, 997.24 for B, 37.88 for C, 232.12 for D, 51.35 for E, and 314.65 for F. 2obt = 16.13 + 2.63 + .91 + .15 + 40.05 + 6.54 = 66.41
Step 5: The obtained value is greater than 5.991, so the null is rejected. There is a relationship between people’s driving frequency and their likelihood of experiencing a traffic stop. Row percentages show that 18% of people who drive almost every day, 12% of people who drive often, and 2% of those who rarely drive experienced traffic stops in the past year.

17.
a. The SPSS output shows 2obt = 4.314.
17b. The null is retained at an alpha of .05 because pp = .116, and .116 > .05.
17c. There is no relationship between the gender of inmates institutions are authorized to house and whether or not those institutions offer adult basic education. Asking SPSS for row percentages shows that the majority of all three kinds of institutions offer adult basic education, irrespective of the gender of the inmates the facility houses (73.7%, 84.1%, and 64.1%).
17d. The null was retained, so measures of association cannot be computed.

18.
a. The SPSS output shows 2obt = 25.759
18b. The null is rejected at an alpha of .05 because pp = .000, and .000 < .05.
18c. There is a relationship between the physical security of a facility and whether or not that facility is under court order. Asking SPSS for row percentages shows that the percentage under court order is 55.6% for super-maximum, 22.0% for maximum, 15.7% for medium, and 8.0% for minimum. The percentage under court order rises steadily as the security level increases.
18d. The null was rejected, so measures of association can be examined. Since the independent variable is ordinal and the dependent variable is dichotomous, both Cramer’s V and gamma can be used (not phi because the IV has more than two categories). The SPSS output shows that gamma = .411 with pp = .000, and Cramer’s V = .219 with pp = .000. Both are statistically significant. Gamma is substantively strong, and V is moderately robust. This suggests there is a fairly close relationship between an institution’s security level and whether or not it was under court order for conditions of confinement. 

19.
a. The SPSS output shows 2obt = 25.759
19b. The null is rejected at an alpha of .05 because pp = .003, and .003 < .05.
19c. There is a relationship between race and perceived stop legitimacy. Asking SPSS for row percentages shows that 84.4% of white drivers, 71.3% of black drivers, and 85.5% of drivers of other races thought the stop was for a legitimate reason. Black drivers appear to stand out from non-black drivers in that they are less likely to believe their stop was legitimate.
19d. The null was rejected, so measures of association can be examined. Since both variables are nominal and there is a clear independent and dependent designation, Cramer’s V and lambda are both available. The SPSS output shows that lambda = .000, meaning that the relationship between race and stop legitimacy, while statistically significant, is substantively meaningless. Cramer’s V = .107, also signaling a very weak relationship. This makes sense looking at the percentages from part “c”, above. A clear majority of all drivers believed their stop was for a legitimate reasons. Black drivers deviated somewhat, but a large majority still endorsed stop legitimacy. 

20.
a. The SPSS output shows 2obt = 15.045
20b. The null is rejected at an alpha of .05 because pp = .001, and .001 < .05.
20c. There is a relationship between driver income and perceived stop legitimacy. Row percentages show that 77.0% of those in the lowest- income category, 81.8% of those in the middle-income category, and 87.4% of those in the highest- income category believed officers had legitimate reasons for stopping them. Perceived stop legitimacy appears to rise along with income level.
20d. The null was rejected, so measures of association can be examined. Since the independent variable is ordinal and the dependent variable is dichotomous, both Cramer’s V and gamma can be used (not phi because the IV has more than two categories). The SPSS output shows that Cramer’s V = .120 and has pp = .001, and gamma = -.260 and has pp = .000. (The opposite signs are not important, since Cramer’s V cannot be negative; what matters is the absolute value of each one.) Both of these suggest a weak-to-moderate relationship between the variables. There does appear to be a trend insofar as the greater a stopped motorist’s income is, the higher the likelihood that that person will believe the stop to have been legitimate. Nonetheless, a majority of drivers of all income levels thought their stop was legitimate, so this relationship is moderate in magnitude.


Chapter 11

Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer. For numbers close to zero, decimals are extended to the first non-zero number. Calculation steps are identical to those in the text; using alternative sequences of steps might result in answers different from those presented here. These differences might or might not alter the final decision regarding the null.

1.
a. whether the defendant plead guilty or went to trial
1b. nominal
1c. sentence
1d. ratio (there is no indication that the sample was narrowed only to those who were incarcerated, so theoretically, zeroes are possible)

2.
a. pretrial release
2b. nominal
2c. proportion convicted
2d. nominal or binary (a proportion essentially turns the DV into “convicted or not convicted”)

3.
a. judge gender
3b. nominal
3c. sentence severity
3d. ratio

4.
a. suspect employment status
4b. nominal
4c. proportion arrested
4d. nominal or binary

5. a

6. b

7. a

8. b

9. t; zz

10. c

11. b

12. a

13. Step 1: H0: μμ1= μμ2; H0: μμ1≠ μμ2 (Note: nNo direction of the difference was specified, so the alternative is ≠.)
Step 2: t  t distribution with dfdf = 155 + 463 – 2 = 616
Step 3: tcrittcrit = ±1.960 (±1.980 would also be acceptable). The decision rule is: If tobt is greater than 1.960 or less than -1.960, the null will be rejected.
Step 4: 
Step 5: Since tobt is not greater than 1.960 or less than -1.960, the null is retained. There is no difference between MHOs and SHOs in the diversity of the crimes they commit. OnIn other words, there does not appear to be a relationship between offenders’ status as MHOs or SHOs and the variability in their criminal activity.

14. Step 1: H0: μμ1= μμ2; H0: μμ1 > μμ2
Step 2: t  t distribution with dfdf = 123 + 64 – 2 = 185
Step 3: tcrit = 2.326 (2.358 would also be acceptable). The decision rule is: If tobt is greater than 2.326, the null will be rejected.
Step 4: 
Step 5: Since tobt is not greater than 2.326, the null is retained. Released juveniles’ cases do not take significantly longer than those of detained juveniles to reach conclusion. In other words, there does not appear to be a relationship between pretrial detention and time-to-disposition for juveniles transferred to adult court.

15. Step 1: H0: μμ1= μμ2; H0: μμ1 < μμ2
Step 2: t  t distribution with 
Step 3: tcrit = -1.658 (-1.645 would also be acceptable). The decision rule is: If tobt is less than -1.658, the null will be rejected.
Step 4:  and tobt = -1.79
Step 5: Since tobt is less than -1.658, the null is rejected. Juveniles younger than 16 at the time of arrest received significantly shorter mean jail sentences relative to juveniles who were overolder than 16 at arrest. In other words, there appears to be a relationship between age at arrest and sentence severity for juveniles transferred to adult court.

16. Step 1: H0: μμ1= μμ2; H0: μμ1 ≠ μμ2
Step 2: t  t distribution with 
Step 3: tcrit = ±2.617 (±2.576 would also be acceptable). The decision rule is: If tobt is less than -2.617 or greater than 2.617, the null will be rejected.
Step 4: 
Step 5: Since tobt is less than -1.658, the null is rejected. Black and Hispanic juveniles’ mean sentence lengths are significantly different. In other words, there appears to be a relationship between race and sentence length for black and Hispanic juveniles.

17. Step 1: H0: μμ1= μμ2; H0: μμ1 > μμ2
Step 2: t  t distribution with dfdf = 160 + 181– 2 = 339
Step 3: tcrit = ±1.960 (±1.980 would also be acceptable). The decision rule is: If tobt is greater than 1.960 or less than -1.960, the null will be rejected.
Step 4: 
Step 5: Since tobt is greater than 1.960, the null is rejected. There is a statistically significant difference between property and drug offenders’ mean fines. In other words, there does not appear to be a relationship between crime type and fine amount.

18. Step 1: H0: μμ1= μμ2; H0: μμ1 ≠ μμ2
Step 2: t  t distribution with dfdf = 5 – 1 = 4
Step 3: tcrittcrit = ±2.776. The decision rule is: If tobt is greater than 2.776 or less than -2.776, the null will be rejected.
Step 4: 
Step 5: Since tobt is not greater than 2.776 or less than -2.776, the null is retained. There is no difference between black and Hispanic juveniles’ probation sentence lengths. In other words, there does not appear to be a relationship between race and sentence severity for black and Hispanic juvenile weapons offenders.

19. Step 1: H0: μμ1= μμ2; H0: μμ1 ≠ μμ2
Step 2: t  t distribution with dfdf = 5 – 1 = 4
Step 3: tcrit = ±2.776. The decision rule is: If tobt is greater than 2.776 or less than -2.776, the null will be rejected.
Step 4: 
Step 5: Since tobt is not greater than 2.776 or less than -2.776, the null is retained. There is no difference between states with high and low arrest rates in terms of officer assault. In other words, there does not appear to be a relationship between arrest rates and officer assaults.

20. Step 1: H0: μμ1= μμ2; H0: μμ1 < μμ2
Step 2: t  t distribution with dfdf = 6 – 1 = 5
Step 3: tcrit = -3.365. The decision rule is: If tobt is less than -3.365, the null will be rejected.
Step 4: 
Step 5: Since tobt is not less than -3.365, the null is retained. Male juvenile victims of drug-related gun assaults are not significantly older than female victims. In other words, there does not appear to be a relationship between gender and age among juvenile gunshot victims.

21. Step 1: H0: P1= P2; H0: P1 ≠ P2
Step 2: z distribution
Step 3: zcrit = ±1.96 (recall that .50 -– .025 = .475). The decision rule is: If zzobt is less than -1.96 or greater than 1.96, the null will be rejected.
Step 4: 
Step 5: Since zzobt is greater than 1.96, the null is rejected. There is a significant difference between juveniles represented by public attorneys and those represented by private counsel in terms of the time it takes for their cases to reach disposition. In other words, there appears to be a relationship between attorney type and time-to-disposition among juvenile drug defendants.

22. Step 1: H0: P1 = P2; H0: P1 > P2
Step 2: zz distribution
Step 3: zzcrit = 1.65 (recall that .50 - .05 = .450). The decision rule is: If zzobt is greater than 1.65, the null will be rejected.
Step 4: 
Step 5: Since zzobt is not greater than 1.65, the null is retained. There is not a significant difference between male and female gunshot victims in the proportions shot by strangers. In other words, there is no apparent relationship between gender and the likelihood of being shot by a stranger among victims.

23.
a. Equal/pooled variances. Levene’s FF = 2.810 with a p-p value of .095. Since .095 > .05, the FF statistic is not significant at alpha = .05 (that is,(i.e., the null of equal variances is retained).
23b. tobt = .977
23c. No. The p- value for tobt is .330, which well exceeds .01; therefore, the null is retained.
23d. There is no statistically significant difference between daytime and nighttime stops in terms of duration. That is, there seems to be no relationship between whether a stop takes place at day or night and the length of time the stop lasts.

 24.
a. Unequal/separate variances. Levene’s F = 34.081 with a p-p value of .000. Since .000 < .05, the F statistic is significant at alpha = .05 (that is,(i.e., the null of equal variances is rejected).
24b. tobt = 7.041
24c. Yes. The p-p value for tobt is .000, which is less than .05; therefore, the null is retained.
24d. There is a statistically significant difference between juveniles charged with violent and property crimes in the total number of charges filed. In other words, there is an apparent relationship between charge type and number of charges for juveniles facing violent and property charges.

25.
a. Unequal/separate variances. Levene’s FF = 36.062 with a p-p value of .000. Since .000 < .05, the FF statistic is significant at alpha = .05 (that is,(i.e., the null of equal variances is rejected).
25b. tobt = 8.095
25c. Yes. The p-p value for tobt is .000, which is less than .01; therefore, the null is retained.
25d. There is a statistically significant difference between prosecutors’ offices that do and do not use DNA in plea negotiations and trials in the total number of felony convictions obtained each year. In other words, there is a relationship between DNA usage and total felony convictions. (Though one would suspect, of course, that this relationship is actually spurious and is actually attributable to the fact that larger prosecutors’ offices both process more cases and are more likely to use DNA, as compared to smaller offices.)

26.
a. tobt = 1.701
26b. No. The p-p value for tobt is .094, which is greater than .05, so the null is retained.
26c. There is no significant difference between the mean duration of daytime stops and that of nighttime stops. In other words, there does not appear to be a relationship between time of day and stop duration.

Chapter 12
Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer. For numbers close to zero, decimals are extended to the first non-zero number. Calculation steps are identical to those in the text; using alternative sequences of steps might result in answers different from those presented here. These differences might or might not alter the final decision regarding the null.

1.
a. judges’ gender
1b. nominal
1c. sentence severity
1d. ratio
1e. independent-samples t  t test

2.
a. judges’ gender
2b. nominal
2c. sentences imposed
2d. nominal
2e. chi-square

3.
a. arrest
3b. nominal
3c. recidivism
3d. ratio
3e. ANOVA

4.
a. arrest
4b. nominal
4c. recidivism
4d. nominal
4e. chi-square

5.
aa. poverty
5b. ordinal
5c. crime rate
5d. ratio
5e. ANOVA

6.
a. prevalence of liquor establishments
6b. ordinal
6c. crime rate
6d. ratio
6e. ANOVA

7. Within-groups variance measures the amount of variability present among different members of the same group. This type of variance is akin to white noise; it is the random fluctuations inevitably present in any group of people, objects, or places. Between-groups variance measures the extent to which groups differ from one another. This type of variance conveys information about whether or not there are actual differences between groups.

8. The FF statistics is a ratio of between-group to- within- group variance. A large ratio suggests the presence of a genuine group effect (that is,(i.e., a significant relationship between the independent and dependent variables). The FF statistic will be large as a result. A small ratio indicates that there are no genuine group differences and that all of the variability present in the sample is solely a function of random white noise (that is,(i.e., no relationship between the IV and DV).

9. The FF statistic can never be negative because it is a measure of variance and variance cannot be negative. Mathematically, variance is a squared measure; all negative numbers are squared during the course of calculations. The final result, then, is always positive.

10. Post hoc tests are necessary when a null is rejected because the statistical significance of FF does not, by itself, offer information about the strength of the relationship or precisely which groups are different from the other ones. If there are three groups, for instance, it could be that each group is significantly different from the other two, or it could be that only one of them stands out and the other two are not different from each other. Post hoc tests give this information. Measures of association, likewise, offer information about the strength of the IV–-DV relationship. Omega squared measures the variance in the DV that can be attributed to the IV.

11. Step 1: H0: μμ1 = μμ2 = μμ3 and H0: some μμi ≠ some μμj
Step 2: FF distribution with dfdfB = 3 – 1 = 2 and dfdfW = 21 – 3 = 18
Step 3: Fcrit = 3.55 and the decision rule is: If Fobt is greater than 3.55, the null will be rejected.
Step 4: ; SSB = 7(2.86 – 4.43)2 + 7(9.71 – 4.43)2 + 7(.71 – 4.43)2 = 7(2.46) + 7(27.88) + 7(13.84) = 309.26; SSw = 1045.14 – 309.26 = 735.88; 
Step 5: Since Fobt is greater than 3.55, the null is rejected. There is a statistically significant difference in the number of wiretaps authorized per crime type. In other words, wiretaps vary significantly across crime types. Since the null was rejected, it is appropriate to examine omega squared: . This means that 21% of the variance in wiretap authorizations is attributable to crime type.

12. Step 1: H0: μμ1 = μμ2 = μμ3 = μμ4 and H0: some μμi ≠ some μμj
Step 2: FF distribution with dfdfB = 4 – 1 = 3 and dfdfW = 24 – 4 = 20
Step 3: Fcrit = 3.10 and the decision rule is: If Fobt is greater than 3.10, the null will be rejected.
Step 4: ; SSB = 6(4.67 – 6.25)2 + 6(6.17 – 6.25)2 + 6(4.83 – 6.25)2 + 6(9.33 – 6.25)2 = 6(2.50) + 6(.01) + 6(2.02) + 6(9.49) = 84.12; SSw = 202.50 – 84.12 = 118.38; 
Step 5: Since Fobt is greater than 3.10, the null is rejected. There is a statistically significant difference in correctional staffing levels across prisons of different security levels. In other words, there seems to be a relationship between security level and staffing. Since the null was rejected, it is appropriate to examine omega squared: . This means that 32% of the variance in staffing is attributable to security level.

13. Step 1: H0: μμ1 = μμ2 = μμ3 = μμ4 and H0: some μμi ≠ some μμj
Step 2: FF distribution with dfdfB = 4 – 1 = 3 and dfdfW = 23 – 4 = 19
Step 3: Fcrit = 5.01 and the decision rule is: If Fobt is greater than 5.01, the null will be rejected.
Step 4: ; SSB = 5(1.03– 2.52)2 + 6(2.52 – 2.52)2 + 5(2.85 – 2.52)2 + 7(3.35 – 2.52)2 = 5(2.22) + 6(0) + 5(.11) + 7(.69) = 16.48; SSw = 55.17 – 16.48 = 38.69; 
Step 5: Since Fobt is less than 5.01, the null is retained. There are no statistically significant differences between regions in terms of the percentage of officer assaults committed with firearms. In other words, there is no apparent relationship between region and firearm involvement in officer assaults. Since the null was retained, it is not appropriate to calculate omega squared.

14. Step 1: H0: μμ1 = μμ2 = μμ3 and H0: some μμi ≠ some μμj
Step 2: FF distribution with dfdfB = 3 – 1 = 2 and dfdfW = 21 – 3 = 18
Step 3: Fcrit = 3.55 and the decision rule is: If Fobt is greater than 3.55, the null will be rejected.
Step 4: ; SSB = 7(8.86– 9.33)2 + 6(11.17 – 9.33)2 + 8(8.38 – 9.33)2 = 7(.22) + 6(3.39) + 8(.90) = 29.08; SSw = 4498.67– 29.08 = 4469.59; 
Step 5: Since Fobt is less than 3.55, the null is retained. There are no statistically significant differences between juveniles’ times to pretrial release as a function of the type of attorney they have. In other words, there is no apparent relationship between attorney type and the number of days a juvenile waits before being released from jail. Since the null was retained, it is not appropriate to calculate omega squared.

15. Step 1: H0: μμ1 = μμ2 = μμ3 = μμ4 and H0: some μμi ≠ some μμj
Step 2: FF distribution with dfdfB = 4 – 1 = 3 and dfdfW = 20 – 4 = 16
Step 3: Fcrit = 5.29 and the decision rule is: If Fobt is greater than 5.29, the null will be rejected.
Step 4: ; SSB = 6(11.67– 13.15)2 + 5(20.40 – 13.15)2 + 5(10.60 – 13.15)2 + 4(9.50– 13.15)2 = 6(2.19) + 5(52.56) + 5(6.50) + 4(13.32) = 361.72; SSw = 4536.55 – 361.72 = 4174.83; 
Step 5: Since Fobt is less than 5.29, the null is retained. There are no statistically significant differences between juveniles of different races in the length of probation sentences they receive. In other words, there is no apparent relationship between race and probation sentences among juvenile property offenders. Since the null was retained, it is not appropriate to calculate omega squared.

16. Step 1: H0: μμ1 = μμ2 = μμ3 and H0: some μμi ≠ some μμj
Step 2: FF distribution with dfdfB = 3 – 1 = 2 and dfdfW = 26 – 3 = 23
Step 3: Fcrit = 5.66 and the decision rule is: If Fobt is greater than 5.66, the null will be rejected.
Step 4: ; SSB = 8(3.63 – 2.50)2 + 10(2.40 – 2.50)2 + 8(1.50 – 2.50)2 = 8(1.28) + 10(.01) + 8(1.00) = 18.34; SSw = 448.50 – 18.34 = 430.16; 
Step 5: Since Fobt is less than 5.66, the null is retained. There are no statistically significant differences between facilities in the number of juveniles housed. In other words, there seems to be no association between the gender of inmates in a facility and the number of juveniles in that institution. Since the null was retained, it is not appropriate to calculate omega squared.

17. Step 1: H0: μμ1 = μμ2 = μμ3 and H0: some μμi ≠ some μμj
Step 2: FF distribution with dfdfB = 3 – 1 = 2 and dfdfW = 30 – 3 = 27
Step 3: Fcrit = 5.49 and the decision rule is: If Fobt is greater than 5.49, the null will be rejected.
Step 4: ; SSB = 9(4.51 – 2.11)2 + 10(1.13 – 2.11)2 + 11(1.03 – 2.11)2 = 9(5.76) + 10(.96) + 11(1.17) = 74.31; SSw = 230.11 – 74.31 = 155.80; 
Step 5: Since Fobt is greater than 5.49, the null is rejected. There is a statistically significant difference in prisons’ assault rates depending on facility gender. In other words, assault rates vary significantly across facilities that house males only, females only, or both. Since the null was rejected, it is appropriate to examine omega squared: . This means that 27% of the variance in assault rates is attributable to facility gender.

18. Step 1: H0: μμ1 = μμ2 = μμ3 and H0: some μμi ≠ some μμj
Step 2: FF distribution with dfdfB = 3 – 1 = 2 and dfdfW = 15 – 3 = 12
Step 3: Fcrit = 3.88 and the decision rule is: If Fobt is greater than 3.88, the null will be rejected.
Step 4: ; SSB = 6(198.50 – 144.20)2 + 5(128.40 – 144.20)2 + 4(82.50 – 144.20)2 = 6(2948.49) + 5(249.64) + 4(3806.89) = 34166.70; SSw = 453654.40 – 34166.70 = 419487.30; 
Step 5: Since Fobt is less than 3.88, the null is retained. There are no statistically significant differences between facilities under court order in terms of the maximum number of inmates they are permitted to house. In other words, there seems to be no association between the gender of inmates in a facility and the maximum number of inmates allowed. Since the null was retained, it is not appropriate to calculate omega squared.

19.
a. Fobt = 9.631
19b. Yes. The p-p value is .000, which is less than .01, so the null is rejected.
19c. Among juvenile property defendants, there are significant differences between different racial groups in the amount of time it takes to acquire pretrial release. In other words, there is a relationship between race and time-to-release.
19d. Since the null was rejected, post hoc tests can be examined. Tukey and Bonferroni post hoc tests show that there is one difference, and it lies between black and white youth. Group means reveal that black youths’ mean time-to-release is 40.36 and white youths’ is 20.80. Hispanics, with a mean of 30.30, appear to fall in the middle and are not significantly different from either of the other groups.
19e. Since the null was rejected, it is correct to calculate omega squared: . Only about 2.7% of the variance in time-to-release is attributable to race. (This means that important variables are missing! Knowing, for instance, juveniles’ offense types and prior records would likely improve our understanding of the timing of their release.)

20.
a. Fobt = 1.205
20b. No. The p-p value is .301, which is greater than .05, so the null is retained.
20c. There isare no significant differences across groups in terms of jail sentences imposed. There does not appear to be a relationship between file mechanism and jail sentence severity.
20d. Since the null was retained, post hoc tests cannot be examined.
20e. Since the null was retained, omega squared cannot be examined.

Chapter 13
Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer. For numbers close to zero, decimals are extended to the first non-zero number. Calculation steps are identical to those in the text; using alternative sequences of steps might result in answers different from those presented here. These differences might or might not alter the final decision regarding the null.

1.
a. parental incarceration
1b. nominal
1c. lifetime incarceration
1d. nominal
1e. chi-square

2.
a. coercive control/number of years incarcerated
2b. interval (since all people in the sample were imprisoned, there is no zero)
2c. recidivism
2d. ratio
2e. correlation

3.
a. participation in community meetings
3b. nominal
3c. self-protective measures
3d. nominal (taking the proportion turns self-protective measures into a binary measure)
3e. two-population z test for a difference between proportions

4.
a. socioeconomic status
4b. ratio
4c. violent crime rate
4d. ratio
4e. correlation

5. A linear relationship is one in which a single-unit increase in the independent variable is associated with a constant change in the dependent variable. In other words, the magnitude and the direction of the relationship remain constant across all levels of the independent variable. When graphed, the IV–-DV overlap appears as a straight line.

6. A nonlinear relationship occurs when a single-unit increase in the independent variable is not consistently associated with a uniform change in the dependent variable. In other words, the magnitude of the association, the direction, or both change across the different levels of the independent variable. When graphed, the IV–-DV relationship may appear U- or S-shaped.

7. The line of best fit is the line that minimizes the distance from that line to each of the raw values in the data set. That is, it is the line that produces the smallest deviation scores (or error). No other line would come closer to all of the data points in the sample.

8. a

9. c

10. b

11. Step 1: H0: ρ = 0 and H1: ρ ≠ 0
Step 2: t  t distribution with dfdf = 5 – 2 = 3
Step 3: tcrit = ±3.182 and the decision rule is: If tcrit is greater than 3.182 for less than -3.182, the null will be rejected.
Step 4: 


Step 5: Since tobt is not greater than 3.182, the null is retained. There is no correlation between prison expenditures and violent crime rates. In other words, prison expenditures do not appear to impact violent crime rates. As the null was retained, it is not appropriate to examine the sign, magnitude, or coefficient of determination.

12. Step 1: H0: ρ = 0 and H1: ρ < 0
Step 2: t  t distribution with dfdf = 9 – 2 = 7
Step 3: tcrit = -2.998 and the decision rule is: If tcrit is less than -2.998, the null will be rejected.
Step 4: 


Step 5: Since tobt is not less than -2.998, the null is retained. There is no correlation between prison the percent of property crimes cleared in one1 year and the property crime rate the following year. In other words, property crime clearance rates do not appear to affect property crime rates. As the null was retained, it is not appropriate to examine the sign, magnitude, or coefficient of determination.

13. Step 1: H0: ρ = 0 and H1: ρ > 0
Step 2: t  t distribution with dfdf = 9 – 2 = 7
Step 3: tcrit = 1.895 and the decision rule is: If tcrit is greater than 1.895, the null will be rejected.
Step 4: 


Step 5: Since tobt is greater than 1.895, the null is rejected. There is a positive correlation between crime concentration and concentration of police agencies. In other words, where there is more crime, there also appears to be more police agencies. Since the null was rejected, the sign, magnitude, and coefficient of determination can be examined. The sign is positive, meaning that a one-unit increase in the IV is associated with an increase in the DV. The magnitude is very strong, judging by the guidelines offered in the text (where values between 0 and ±.29 are weak, from about ±.30 to ± .49 are moderate, ±.50 to ±.69 are strong, and those beyond ±.70 are very strong). The coefficient of determination is .752 = .56. This means that 56% of the variance in police agencies can be attributed to crime rates.

14. Step 1: H0: ρ = 0 and H1: ρ ≠ 0
Step 2: t  t distribution with dfdf = 6 – 2 = 4
Step 3: tcrit = ±2.776 and the decision rule is: If tcrit is greater than 2.776 or less than -2.776, the null will be rejected.
Step 4: 


Step 5: Since tobt is greater than 2.776, the null is rejected. Among police agencies, there is a correlation between the minimum salary for chiefs and that for officers. In other words, where the chief’s salary is higher, officers’ salaries are higher as well. Since the null was rejected, the sign, magnitude, and coefficient of determination can be examined. The sign is positive, meaning that a one-unit increase in the IV is associated with an increase in the DV. The magnitude is very strong, judging by the guidelines offered in the text (where values between 0 and ±.29 are weak, from about ±.30 to ± .49 are moderate, ±.50 to ±.69 are strong, and those beyond ±.70 are very strong). The coefficient of determination is .822 = .67. This means that 67% of the variance in officers’ salaries is attributable to chiefs’ salary minimums (or 67% shared variance).

15. Step 1: H0: ρ = 0 and H1: ρ < 0
Step 2: t  t distribution with dfdf = 7 – 2 = 5
Step 3: tcrit = -3.365 and the decision rule is: If tcrit is less than -3.365, the null will be rejected.
Step 4: 


Step 5: Since tobt is not less than -3.365, the null is retained. There is no correlation between handgun and knife murder rates. In other words, murder handgun rates do not appear to affect knife murder rates. As the null was retained, it is not appropriate to examine the sign, magnitude, or coefficient of determination.

16. Step 1: H0: ρ = 0 and H1: ρ > 0
Step 2: t  t distribution with dfdf = 10 – 2 = 8
Step 3: tcrit = 1.860 and the decision rule is: If tcrit is greater than 1.860, the null will be rejected.
Step 4: 


Step 5: Since tobt is greater than 1.860, the null is rejected. There is a positive correlation between the number of charges juveniles face and the time it takes for their cases to reach adjudication. Since the null was rejected, the sign, magnitude, and coefficient of determination can be examined. The sign is positive, meaning that a one-unit increase in the IV is associated with an increase in the DV. The magnitude is strong, judging by the guidelines offered in the text (where values between 0 and ±.29 are weak, from about ±.30 to ± .49 are moderate, ±.50 to ±.69 are strong, and those beyond ±.70 are very strong). The coefficient of determination is .672 = .45. This means that 45% of the variance in months-to-adjudication is attributable to the number of charges (or 45% shared variance).

17. Step 1: H0: ρ = 0 and H1: ρ ≠ 0
Step 2: t  t distribution with dfdf = 8 – 2 = 6
Step 3: tcrit = ±2.447 and the decision rule is: If tcrit is less than -2.447 or greater than 2.447, the null will be rejected.
Step 4: 


Step 5: Since tobt is not greater than 2.447, the null is retained. There is no correlation between age and time-to-disposition among female juveniles. In other words, girls’ ages do not appear to affect the time it takes for their cases to reach adjudication. As the null was retained, it is not appropriate to examine the sign, magnitude, or coefficient of determination.

18. Step 1: H0: ρ = 0 and H1: ρ ≠ 0
Step 2: t  t distribution with dfdf = 9 – 2 = 7
Step 3: tcrit = ±3.499 and the decision rule is: If tcrit is less than -3.499 or greater than 3.499, the null will be rejected.
Step 4: 


Step 5: Since tobt is not greater than 3.499, the null is retained. There is no correlation between people’s ages and their attitudes toward sentence severity. In other words, age does not appear to affect people’s attitudes toward criminal punishment. As the null was retained, it is not appropriate to examine the sign, magnitude, or coefficient of determination.

19.
a. For age and contacts, r r = .044; for age and length, r r = -.113; for contacts and length, r r = .312.
19b. For age and contacts, the null is retained because .5556 > .05; for age and length, the null is retained because .308 > .05; for contacts and length, the null is rejected because .004 < .05.
19c. There is no correlation between age and the number of contacts male, Asian respondents had with police in the past year; there is no correlation between age and the duration of traffic stops for those who had been stopped while driving; the number of recent contacts with police is significantly correlated with the duration of traffic stops.
19d. The only test for which it is appropriate to examine sign, magnitude, and coefficient of determination is that for contacts and length. The sign is positive, meaning that a one-unit increase in one of these variables is associated with an increase in the other one. This suggests that those who experience more contacts also have longer encounters with officers. The magnitude is moderate. The coefficient of determination is .3122 = .097, meaning that only 9.7% of the variance in stop length is attributable to number of contacts (or 9.7% of these variables’ variance is shared). This suggests that although the variables are statistically related, the relationship is of very modest substantive importance.

20.
a. For number of children and age, r r = .347; for number of children and education, r r = -.353; for number of children and punishment attitudes, r r = -.054; for age and education, r r = -.078; for age and punishment attitudes, r r = -.054; for education and punishment attitudes, r r = .017. 
20b. For number of children and age, the null is rejected because .000 < .05; for number of children and education, the null is rejected because .000 < .05; for number of children and punishment attitudes, the null is retained because .106 > .05; for age and education, the null is rejected because .01 < .05; for age and punishment attitudes, the null is retained because .103 > .05; for education and punishment attitudes, the null is retained because .610 > .05. 
20c. The only tests for which it is appropriate to examine sign, magnitude, and coefficient of determination are those between children and age, children and education, and age and education. For children and age, the sign is positive, suggesting that older respondents have more children. The magnitude is moderate. The coefficient of determination is .3472 = .120, meaning that 12% of the variance in children is attributable to age (or the variables share 12% of their variance). For children and education, the sign is negative, suggesting that those who have more children have lower education. The magnitude is moderate in strength. The coefficient of determination is (-.353)2 = .125, meaning that 12.5% of the variance in education is attributable to the number of children one has (or the variables share 12.5% of their variance). For age and education, the sign is positive, suggesting that older respondents have less education. (This seems counterintuitive, but it is probably a generation effect. Older adults and seniors in the GSS sample might have come from generations where college education was not as prevalent as it is among the younger generations.) The magnitude is very weak, and the coefficient of determination is (-.078)2 = .006, meaning that only .6% of the variance in education is attributable to age. Despite statistical significance, then, these two variables are not related in a substantively meaningful sense.

Chapter 14
Note: Rounding, where applicable, is to two decimal places in each step of calculations and in the final answer. For numbers close to zero, decimals are extended to the first non-zero number. Calculation steps are identical to those in the text; using alternative sequences of steps might result in answers different from those presented here. These differences might or might not alter the final decision regarding the null. Numbers gleaned from SPSS output are presented using three decimal places. 

1. Regression’s advantage over correlation is its ability to predict values of the DV (y) using specified values of the IV (x). Because regression fits a line to the data, any value of y  y can be predicted using any value of x. Values of x  x can be plugged into the formula for the line of best fit ( = a + bx, at the bivariate level) and the equation can be solved to produce the predicted value of y  y at the given value of x. 

2. The dependent variable must be continuous and normally distributed.

3. No. The OLS model can accommodate IVs of any level of measurement.

4. Multiple regression’s advantage over bivariate regression is its ability to account for more than one IV at a time. Throughout the book, we have been reminded of the importance of not drawing causal conclusions from bivariate relationships, since it is always possible that important variables have been excluded from the analysis. Multiple regression controls for several IVs and thus helps minimize the threat that omitted variables pose a threat to the validity of the findings. Multiple regression isolates the effect of each IV so that the effect of a one-unit increase of an individual IV on the DV can be determined, while holding all other variables constant.

5.
a. 

5b. a = 3.80 – (-.05)4.80 = 3.80 – (-.24) = 4.04

5c.  = 4.04 – .05x 

5d. i. For x  x = 3,  = 4.04 – .05(3) = 3.89
ii. For x  x = 15,  = 4.04 – .05(15) = 3.26

5e. Step 1: H0: B = 0 and H1: B ≠ 0
Step 2: t  t distribution with dfdf = 5 – 2 = 3
Step 3: tcrit = ±3.182 and the decision rule is: If tobt is greater than 3.182 or less than -3.182, the null will be rejected.
Step 4: 


Step 5: Since tobt is not less than -3.182, the null is retained. There is not a statistically significant relationship between prisoners’ prior incarcerations and their in-prison behavior. That is, prior incarceration history does not appear to significantly predict in-prison behavior. 

5f. The null was not rejected, so the beta weight should not be calculated.

6.
a. 

6b. a = 7.88 – (1.63)3.54 = 2.11

6c.  = 2.11 + 1.63x

6d. i. For x  x = 5,  = 2.11 + 1.63(5) = 10.26
ii. For x  x = 10,  = 2.11 + 1.63(10) = 18.41

6e. Step 1: H0: B = 0 and H1: B ≠ 0
Step 2: t  t distribution with dfdf = 10 – 2 = 8
Step 3: tcrit = ±2.306 and the decision rule is: If tobt is greater than 2.306 or less than -2.306, the null will be rejected.
Step 4: 


Step 5: Since tobt is greater than 2.306, the null is rejected. There is a statistically significant relationship between crime concentration and police agency prevalence. That is, the amount of crime in an area appears to help predict the number of police agencies in that area. 

6f. 

7.
a. 

7b. a = 3.56 – (1.08)6.60 = -3.57

7c.  = -3.57 + .70x

7d. i. For x  x = 4,  = -3.57 + 1.08(4) = .75
ii. For x  x = 8,  = -3.57 + 1.08(8) = 5.07

7e. Step 1: H0: B = 0 and H1: B ≠ 0
Step 2: t  t distribution with dfdf = 10 – 2 = 8
Step 3: tcrit = ±2.306 and the decision rule is: If tobt is greater than 2.306 or less than -2.306, the null will be rejected.
Step 4: 


Step 5: Since tobt is greater than 2.306, the null is rejected. There is a statistically significant relationship between unemployment rates and violent crime. That is, the concentration of unemployment in a state appears to help predict that state’s violent crime rate.

7f. 


8.
a. 

8b. a = 3.86 – (-.05)45.29 = 3.80 – (-2.26) = 6.12

8c.  = 6.12 – .05x 

8d. i. For x  x = 30,  = 6.12 – .05(30) = 4.62
ii. For x  x = 50,  = 6.12 – .05(50) = 3.62

8e. Step 1: H0: B = 0 and H1: B ≠ 0
Step 2: t  t distribution with dfdf = 9 – 2 = 7
Step 3: tcrit = ±2.365 and the decision rule is: If tobt is greater than 2.365 or less than -2.365, the null will be rejected.
Step 4: 


Step 5: Since tobt is not less than -3.182, the null is retained. There is not a statistically significant relationship between the violent crime clearance rate one year and the violent crime commission rate the next year. That is, violent crime clearance rates do not seem to predict later violent crime rates.

8f. The null was not rejected, so the beta weight should not be calculated.

9.
a. 

9b. a = 4.28 – (.63)9.58 = -1.76

9c.  = -1.76 + .63x

9d. i. For x  x = 5,  = -1.76 + .63(5) = 1.39
ii. For x  x = 10,  = -1.76 + .63(10) = 4.54

9e. Step 1: H0: B = 0 and H1: B ≠ 0
Step 2: t  t distribution with dfdf = 10 – 2 = 8
Step 3: tcrit = ±2.306 and the decision rule is: If tobt is greater than 2.306 or less than -2.306, the null will be rejected.
Step 4: 


Step 5: Since tobt is greater than 2.306, the null is rejected. There is a statistically significant relationship between poverty rates and violent crime. That is, the concentration of poverty in a state appears to help predict that state’s violent crime rate.

9f. 



10.
a. 

10b. a = .56 – (.15)1.73 = .30

10c.  = .30 + .15x 

10d. i. For x  x = 3.00,  = .30 + .15(3.00) = .75
ii. For x  x = 1.75,  = .30 + .15(1.75) = .56

10e. Step 1: H0: B = 0 and H1: B ≠ 0
Step 2: t  t distribution with df = 7 – 2 = 5
Step 3: tcrit = ±2.571 and the decision rule is: If tobt is greater than 2.571 or less than -2.571, the null will be rejected.
Step 4: 


Step 5: Since tobt is not greater than 2.571, the null is retained. There is not a statistically significant relationship between the handgun murder rate and the knife murder rate. That is, handgun murder rates do not appear to predict knife murder rates.

10f. The null was not rejected, so the beta weight should not be calculated.


11.
a. FF = 19.176. The p-p value is .000. Since .000 < .05, the null is rejected. The model is statistically significant, meaning that the IV explains a statistically significant proportion of the variance in the DV. This means that it is appropriate to continue on and examine the slope coefficient. (Recall that an FF value that is not statistically significant means that you should not move on and examine the specifics of the model because the model is not useful.)

11b. R2 = .042. This means that charges explains 4.2% of the variance in probation. This is a very small amount of variance explained.

11c.  = 23.947 + 1.170x

11d. The slope coefficient’s p-p value is .000, which is less than .05, so b is statistically significant. 

11e. Since b is statistically significant, it is appropriate to examine the beta weight. Here, beta = .205.

11f. The number of charges juvenile drug defendants face is a statistically significant predictor of the length of their probation sentences; however, this relationship is weak and the number of charges is not a substantively meaningful predictor. Clearly, important variables have been omitted from the model.

12.
a. FF = 6.912. The p-p value is .000. Since .001 < .05, the null is rejected. The model is statistically significant, meaning that the IV explains a statistically significant proportion of the variance in the DV. This means that it is appropriate to continue on and examine the slope coefficient.

12b. R2 = .046. This means that the two IVs together explain 4.6% of the variance in the DV. This suggests a very weak relationship. These IVs do not do a good job explaining the variance in probation sentence lengths.

12c.  = 27.438 + 1.079xcharges – 4.322xpriors 

12d. Both slope coefficients are statistically significant. The slope for charges has a p-p value of .005, and that for priors has a value of .012. Both are less than .05. 

12e. Since the unstandardized slope coefficients are statistically significant, it is appropriate to examine the beta weights. The beta for charges is .162, and that for priors is -.145. This means that greater numbers of charges are associated with longer probation sentences. Somewhat counterintuitively, having prior arrests or convictions is actually associated with shorter sentences (hence the negative slope and beta). The data do not allow exploration of this finding, but it could be that first-time offenders were treated more harshly in order to “teach them a lesson,” or that repeat offenders were given shorter probation sentences because their sentences had additional aspects (e.g., fines). The beta for charges is stronger than that for priors, though they are both fairly similar and modest in strength. 

12f. Both charges and priors are statistically significant but weak predictors of probation sentence lengths. There are definitely variables missing from the models. For instance, the jurisdictions’ sentencing codes might vary, as might particular courts’ “going rates” for juvenile drug offenders. 

13.
a.  = 27.438 + 1.079(2.09) – 4.322(0) = 29.69

13b.  = 27.438 + 1.079(2.09) – 4.322(1) = 25.37

13c. The predicted sentence decreased by 4.322 units—exactly the slope coefficient for the priors variable! The decrease means that juveniles with prior records received probation sentences that were, on average, 4.322 months shorter compared to juveniles without records. This seems counterintuitive, but hasthere are possible explanations (such as judges treating first-time offenders more harshly in order to “teach them a lesson”) that we are not able to explore with the present data.

14.
a.  = 27.438 + 1.079(2) – 4.322(.79) = 26.18

14b.  = 27.438 + 1.079(5) – 4.322(.79) = 29.42

14c. The predicted sentence increased by 3.24 units. This means that a juvenile facing 5five charges should receive, on average, a sentence that is 3.24 months longer than a juvenile facing 2two charges.

15.
a. FF = 14.270. Since p = .001, which is less than .05, the FF statistic is significant. The IV explains a statistically significant amount of variance in the model, so it is appropriate to continue on and examine the slope coefficient.

15b. R2 = .302. This means that the IV explains 30.2% of the variance in the DV. This is a strong relationship, suggesting that unemployment is a meaningful predictor of violent crime rates.

15c.  = -.410 + .637x
15d. The p-p value for the slope coefficient is .001, which is less than .05, so b is statistically significant. 

15e. Since b is significant, it is appropriate to examine beta. Beta = .549.

15f. Unemployment rates are statistically significant and substantively meaningful predictors of violent crime. Knowing the unemployment rate in an area significantly improves the ability to predict that area’s violent crime rate.

16.
a. FF = 7.036. Since p = .001, which is less than .05, the FF statistic is significant. The IV explains a statistically significant amount of variance in the model, so it is appropriate to continue on and examine the slope coefficients.

16b. R2R2 = .405. This means that the IVs explain 40.5% of the variance in the DV. This is a strong relationship, suggesting that these three variables are very good predictors of violent crime rates.

16c.  = -1.437 + .648xunemployment – .231xsnap + .320xpoverty 

16d. The p-p value unemployment is .003, which is less than .05 and therefore statistically significant. The p-p value for snap is .078, which is greater than .05 and thus not statistically significant. The p-p value for poverty is .031, which is less than .05 and statistically significant.

16e. The slopes for unemployment and poverty are significant, so their betas can be examined. They are .559 and .453, respectively. Since the coefficient for snap was not significant, its beta weight should not be assessed. It appears that while unemployment and poverty are both strong predictors of violent crime, unemployment (beta = .559) is a bit stronger than poverty (beta = .453).

16f. Unemployment and poverty rates are statistically significant and substantively meaningful predictors of violent crime. Knowing the unemployment and poverty rates in an area significantly improves the ability to predict that area’s violent crime rate.

17.  = -1.437 + .648(10) – .231(15) + .320(16) = 6.70

18.
a.  = -1.437 + .648(4) – .231(8.25) + .320(8.94) = 2.11

18b.  = -1.437 + .648(9) – .231(8.25) + .320(8.94) = 5.35

18c. The predicted violent crime rate increased by 3.24 units. This means that states with 9% unemployment would be expected, on average, to have violent crime rates that are 3.24 points higher than those with 4% unemployment.

19.
a.  = -1.437 + .648(6.77) – .231(11) + .320(8.94) = 3.27

19b.  = -1.437 + .648(6.77) – .231(6) + .320(8.94) = 4.42

19c. The rate declined by 1.15 units. This means that states with 11% of the population receiving SNAP benefits should have violent crime rates that are, on average, 1.15 points lower than states where 6% of the population receives benefits. The negative association between SNAP benefit rates and violent crime might seem backwards, but it makes sense if SNAP is viewed as a measure of social support. Research has found that states and countries that provide greater levels of social support to disadvantaged citizens have less violent crime compared to those states or countries that do not provide as much social support.

20.
a.  = -1.437 + .648(6.77) – .231(8.25) + .320(15) = 5.84

20b.  = -1.437 + .648(6.77) – .231(8.25) + .320(20) = 7.44

20c. The rate increased by 1.60 units. This means that states with 20% unemployment have violent crime rates that are, on average, 1.60 units greater than those with 15% unemployment.
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Series 1	0 – 4	5 – 9	10 – 14	15 – 19	20 – 24	25 – 29	30 – 34	35 – 39	40 – 44	45 – 49	50 – 54	19	12	8	5	3	0	0	1	1	0	1	Arrests
Frequency
Age of Drivers From Whom Police Requested Consent for a Vehicle Search
Series 1	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	1	7	4	9	8	7	6	3	5	7	5	6	5	1	3	4	2	0	2	1	0	1	2	3	0	1	4	0	3	4	2	3	0	2	3	1	1	1	1	1	0	1	1	1	Age
Frequency
Age of Drivers From Whom Police Requested Consent for a Vehicle Search
Series 1	16-22	23-29	30-36	37-43	44-50	51-57	58-64	42	32	12	11	17	6	2	Age
Frequency
Support for Marijuana Legalization
Series 1	1990	1991	1993	1994	1996	1998	2000	2002	2004	2006	2008	2010	2012	17	19	23	24	27	29	34	36	36	37	40	48	48	Year

Percent Support


Wiretap Authorizations Issued
Series 1	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	1186	1329	1350	1190	1491	1358	1442	1710	1773	1839	2208	1891	2376	3194	2732	3395	Year

Wiretaps


Violent Crime Rates
Series 1	Birmingham, AL	Portland, ME	San Francisco, CA	Tampa, FL	Ann Arbor, MI	Washington, D.C.	15.18	2.62	7.04	6.1599999999999975	1.9700000000000011	11.78	Series 2	Birmingham, AL	Portland, ME	San Francisco, CA	Tampa, FL	Ann Arbor, MI	Washington, D.C.	Series 3	Birmingham, AL	Portland, ME	San Francisco, CA	Tampa, FL	Ann Arbor, MI	Washington, D.C.	City

Rate per 1,000


Property Crime Rates
Series 1	Phoenix, AZ	Hartford, CT	Bellingham, WA	Cleveland, OH	Pinehurst, NC	East St. Louis, IL	40.910000000000004	42.48	48.09	61.730000000000011	8	67.569999999999993	Series 2	Phoenix, AZ	Hartford, CT	Bellingham, WA	Cleveland, OH	Pinehurst, NC	East St. Louis, IL	Series 3	Phoenix, AZ	Hartford, CT	Bellingham, WA	Cleveland, OH	Pinehurst, NC	East St. Louis, IL	City

Rate per 1,000


Arrest Charge among Convicted Felons
Series 1	Violent	Property	Drug	Public order	13938	16241	18220	7504	
Frequency


Arrest Charge among Convicted Felons
Sales	
Violent	Property	Drug	Public order	24.93	29.05	32.590000000000003	13.42	
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