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DISCUSSION GROUP ANSWERS

CHAPTER 4: MEASURES OF DISPERSION

1. You wonder whether participation in Little League-type sports activities helps to prevent or delay entry into crime. You have a sample of 600 Baltimore youths with data on their sports participation (yes/no) and the number of crimes they committed between the ages of 12 and 18. You divide the sample into the following five categories: those who never offend, those who offend only before age 15, those who offend from age 15 on, those who consistently offend, and those who drop out of the sample during the 6-year observation period.
a. What is the independent variable? The dependent variable? How is each variable measured?  
1) Independent variable (IV):  Participation in sports (nominal)

2) Dependent variable (DV):  Onset/persistence of offending (nominal)
b. What is the sample? The unit of observation? A reasonable population?

1) Sample:  600 Baltimore youths
2) Unit of Observation:  600 Baltimore youths
3) Pop:  All Baltimore youths

c. What is the mode?  
1) Non-offenders are the modal category.
d. Calculate the proportion of cases in the mode.  
1) 350 / 600 = .58
e. Calculate the variation ratio.
1) Variation Ratio = [image: image1.png]30 _1_os8=042
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f. What does this variation ration tell you about the dispersion in these data?
1) A variation ratio of .42 means that slightly more than half the observations are in the modal category, or alternatively, slightly less than half the observations are not in the modal category. This indicates that the data are moderately dispersed.
2. You are studying whether sentence length for weapons offenses, measured in months, is affected by the classification of the firearm used in the offense (categorized as handgun, rifle, shotgun, assault weapon, or Class III firearm). For a sample of 12 offenders convicted of weapons offenses in Washington, D.C., the length of prison terms in months were as follows: 6 6 2 12 36 48 60 24 24 20 18 15
a. What is the independent variable? The dependent variable? How is each variable measured?  
1) IV:  Firearm classification (nominal)

2) DV:  Sentence length (ratio)

b. What is the sample? The unit of observation? A reasonable population?

1) Sample:  12 offenders convicted of a weapons offense in D.C.
2) Unit of Observation:  One offender convicted of a weapons offense in D.C.
3) Population:  All offenders convicted of a weapons offense in D.C.
c. Calculate the range for these data.

1) Range = Highest value – Lowest value:  60 – 2 = 58
d. Calculate the interquartile range (IQR) for these data.  

1) Rank order data.  

2) Median position = (12 + 1) / 2 = 6.5.  Truncated median (TMP) = 6   
3) Quartile position (QP) = (6 + 1) / 2 = 3.5    
4) Q1 = (6 + 12) / 2 = 9    Q3 = (24 + 36) / 2 = 30     




5) IQR = Q3 – Q1 = 30–9 = 21
e. Which is a better measure of dispersion and why?
The IQR is a better measure of dispersion for these data because it is less affected by the outlier sentences
3. You are studying the impact of the number of prior arrests on sentence length, in months, for a sample of 94 criminal defendants from the Prince George’s County District Court. The following frequency distribution represents the number of prior arrests for your sample of 94 defendants.    

a. What is the independent variable? The dependent variable? How is each variable measured?  
1) IV:  Number of prior arrests (ratio)

2) DV:  Length of sentence (ratio)

b. What is the sample? The unit of observation? A reasonable population?

1) Sample:  94 criminal defendants from the PG County District Ct

2) Unit of Observation:  1 criminal defendant from the PG county District Ct

3) Population:  All criminal defendants from the PG county District Ct

c. See table.
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	0
	20
	20
	21.3
	21.3
	0
	-5.72
	32.72
	654.40

	1
	16
	36
	17.0
	38.3
	16
	-4.72
	22.28
	356.48

	2
	8
	44
	8.5
	46.8
	16
	-3.72
	13.84
	110.72

	4
	10
	54
	10.6
	57.4
	40
	-1.72
	2.96
	29.60

	5
	9
	63
	9.6
	67.0
	45
	-0.72
	0.52
	4.68

	6
	5
	68
	5.3
	72.3
	30
	0.28
	0.08
	0.40

	10
	7
	75
	7.4
	79.7
	70
	4.28
	18.32
	128.24

	11
	6
	81
	6.4
	86.1
	66
	5.28
	27.88
	167.28

	15
	5
	86
	5.3
	91.4
	75
	9.28
	86.12
	430.60

	20
	4
	90
	4.3
	95.7
	80
	14.28
	203.92
	815.68

	25
	4
	94
	4.3
	100
	100
	19.28
	371.72
	1486.88

	Total
	94
	 
	100
	 
	538
	 
	 
	4184.96


d. Calculate the mean, median, and mode. Which measure of central tendency is most appropriate for this data (explain why)?

1) Mean = 538 / 94 = 5.72 arrests 

2) Median position = [image: image5.bmp] = [image: image6.png]Shill g
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3) Cumulative frequency 54 includes the median, so median = 4 arrests

4) Mode = 0 arrests (value with the highest frequency)
5) Mean or median are appropriate here as they both fairly represent the typical case.  The mode is clearly inappropriate because it vastly underestimates the typical case.  
6) Calculate the standard deviation and variance. Interpret the standard deviation. 
7) Variance = 
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8) Standard Deviation = s =
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9) The typical observations fall within 6.71 arrests of the mean.
e. The IQR:  
1) Use the cumulative percentage:  Q1 = 1.  Q3 = 10.

2) IQR = [image: image9.png]O -0 =10~
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