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DISCUSSION GROUP ANSWERS

CHAPTER 3: MEASURES OF CENTRAL TENDENCY

1. You are researching whether years of law enforcement experience impacts the number of arrests that a police officer makes in a given year. You take a random sample of 20 police officers from Baltimore, and collect the following data, which show the number of arrests the 20 officers executed last year in Baltimore: 

0  0  1  1  2  3  3  3  5  5  7  9  9  10  10  15  17  19  19  25 

a. What is the independent variable? The dependent variable? At what level is each variable measured?
Independent variable (IV): Years of experience (ratio)


Dependent variable (DV): Number of arrests (ratio)

b. What is the sample? Unit of observation? Population?

Sample:  Twenty police officers from Baltimore


Unit of Observation:  One police officer from Baltimore


Population:  All police officers from Baltimore

c. Compute the modal number of arrests. Is this a unimodal or bimodal distribution?

The mode is the most frequently occurring value = 3 arrests. 

This is a unimodal distribution because there is only one mode.
d. Compute the median number of arrests. 

(N + 1) / 2 = median position = 21 / 2 = 10.5
Median is in 10.5th position between 5 and 7

Median = (5 + 7) / 2 = 6 arrests

e. Compute the mean number of arrests. 

Mean = Σxi / N = 163 / 20 = 8.15 arrests
f. Given your answers to D and E, what can you say about the distribution of the number 
    of arrests? 

Distribution is positively skewed because the mean is greater than the median.

2. You are researching whether educational level affects the quality of interactions that police officers have with civilians. You take a sample of 50 police officers from large urban police departments in Maryland. The table below provides information on your sample of 50 officers and the number of civilian complaints filed against those officers over the past 10 years. Use this ungrouped frequency distribution to answer the questions below.  

	# of Complaints
	f
	%
	cf
	Cum %

	0
	19
	38%
	19
	38%

	1
	7
	14%
	26
	52%

	2
	8
	16%
	34
	68%

	3
	6
	12%
	40
	80%

	5
	4
	8%
	44
	88%

	6
	2
	4%
	46
	92%

	7
	2
	4%
	48
	96%

	9
	1
	2%
	49
	98%

	13
	1
	2%
	50
	100%


a. What is the independent variable? The dependent variable? At what level is each variable measured?


IV: Educational level  (depends—could be ordinal or ratio)

DV: Number of complaints (ratio)
b. What is your sample?  Unit of observation?  Population?


Sample: Fifty police officers from urban police departments in MD

Unit of Observation: One police officer from an urban police department in MD


Population:  All police officers from urban police departments in MD

c. Complete the table with percentage, cumulative frequency, and cumulative percentage.  


See table.
d. How many officers had more than 4 complaints filed against them? 

 
Ten officers had more than 4 complaints filed against them.
e. Calculate the mode, median, and mean. Which is the most appropriate measure of central tendency in this case? Why? 

Modal category = greatest frequency = 0 complaints
Median position = (N + 1) / 2 = 25.5th position; therefore median = 1 complaint
Mean = Σxi / N = 109 / 50 = 2.18 complaints
The mean is arguably the best measure of central tendency because it uses all of the data and in this case there don’t appear to be any extreme outliers.
f. What percentage of officers have fewer complaints than the mode? 

0% of officers had fewer complaints than the mode. The mode is the smallest value for these data.
g. What percentage of officers have fewer complaints than the median # of complaints? 

38% of officers have fewer complaints than the median number of complaints.
h. What percentage of officers have fewer complaints than the mean # of complaints?

68% of officers have fewer complaints than the mean number of complaints.
3. You suspect that the number of days spent in rehabilitative treatment programs is lower, on average, for maximum security inmates than for minimum security inmates. The data below show the average number of days inmates are in treatment for 35 correctional institutions with different levels of security.  

	Security Level
	f
	# of days
	f*(# of days)

	Minimum
	20
	95
	1900

	Medium
	8
	40
	320

	Maximum
	5
	30
	150

	Super Maximum
	2
	14
	28

	Total
	35
	179
	2398


a. What is the independent variable? The dependent variable? At what level is each variable measured?

1) IV:  Security level (ordinal)

2) DV:  Days in treatment (ratio)
b. Calculate the unweighted mean number of days of treatment.

1) 179 / 4 = 44.75 [where 4 is the number of categories]
c. Calculate the weighted mean number of days of treatment.

1) 2398 / 35 = 68.51

d. Explain why these two estimates differ from one another.  

1) The weighted mean is greater than the unweighted mean because the results from the minimum security prison are given more emphasis in the weighted analysis.

4. As part of her undergraduate thesis on discrimination in the criminal justice system, a student randomly selected 10 criminal justice students and asked them to say whether they strongly agreed, agreed, were uncertain, disagreed, or strongly disagreed with the following statement: “The criminal justice system treats all defendants equally.” Their responses were as follows:
strongly agree, strongly agree, strongly disagree, strongly disagree, 
uncertain, disagree, disagree, agree, strongly disagree, uncertain

a. Categorize these data and calculate an appropriate measure of central tendency.
1) The modal category is strongly disagree.

	b. Agreement
	c. f

	d. Strongly Agree
	e. 2

	f. Agree
	g. 1

	h. Uncertain
	i. 2

	j. Disagree
	k. 2

	l. Strongly Disagree
	m. 3


       b. Explain why this measure of central tendency is best for these data.
1) The only measure of central tendency that is appropriate is the mode because these are purely ordinal-level data.
