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PART I—SOLUTIONS

CHAPTER 5: PROBABILITY, PROBABILITY DISTRIBUTIONS, AND AN INTRODUCTION TO HYPOTHESIS TESTING

1. You as a researcher are interested in studying domestic violence. To examine the problem, you select 40 domestic violence cases from Prince George’s county and see whether there is a difference between who handles the case and whether an arrest is made. You collect the following data. 

	
	Arrest
	

	
	No
	Yes
	Total

	Sheriff
	1
	5
	6

	Police department
	22
	10
	32

	State police
	1
	1
	2

	Total
	24
	16
	40


a. What is the independent and dependent variable? At what level of measurement are these variables measured?

IV: Department that handles the cases - nominal

   DV: Whether or not there is an arrest - nominal

b. What is the probability that an arrest occurs in a domestic violence incident?

P (Arrest) = 16/40 = .40

c. What is the probability that the Sheriff’s Office responded?

P(Sheriff) = 6/40 = .15

d. What is the probability that either the State Police (SP) responded OR an arrest was made?


These are not mutually exclusive events. So, 

P(SP or Arrest) = P (SP) + P(A) - P(SP and A)

2/40 + 16/40 - 1/40 =

.05 + .40 - .025 = .425 

e. What is the probability that the Police Department responded AND no arrest was made?


Are they independent events?

P(P) = P(P|No Arrest)


(32/40 = .80) ≠  (22/24 = .92); so they are not independent events
P (Police and No ARREST) = P(P) * P(No ARREST|P) =

22/40 = .55 OR

32/40 * 22/32 =

.80 * .6875 = .55

f. What is the probability that no arrest was made?

P(No ARREST) = (24/40 = . 60) or 1-P(Arrest) = 1 - .40 = .60

g. What is the probability that no arrest was made conditional on the Sheriff’s Office responded?

1/6 = .17 
h. From your calculations, do you think these are statistically independent events?

Test for independence: Does P (ARREST | Sheriff) = P(ARREST)

And since P (ARREST | Sheriff) = .164 and P(ARREST) = .60 then based on these figures, these are NOT statistically independent events.


