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DISCUSSION GROUP ANSWERS

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

1. Describe in your own words the difference between a frequency distribution and a probability distribution.
A frequency distribution consists of actual, observed data observations from one sample, while a probability distribution is a theoretical distribution of values one would expect to obtain given an infinite number of samples. 
2. You construct a binomial distribution showing the chances of success and failure for 10 tosses of a fair coin.

a. Use the formula for the binomial distribution to complete the binomial probability distribution for these 10 trials below:
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0 heads = .001 
1 heads = .010 
2 heads =  
3 heads = .117 
4 heads = .205 
5 heads =  
6 heads = .205 
7 heads = .117 
8 heads =  
9 heads =  
10 heads =

Answer:  
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= .044
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= .246
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= .044
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= .010
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Consider the following alternative hypotheses: 
Alternative 1: H0: The coin is fair. 
                       H1: The coin is biased. 

Alternative 2: H0: The coin is fair. 
                       H2: The coin is biased in favor of heads. 

b. Would a directional (one-tailed) or nondirectional (two-tailed) hypothesis test be more appropriate for a researcher who chose alternative 1 (H1)? Explain.
A two-tailed test would be necessary because we do not know if the coin is biased toward heads or tails. 
3. A gang of five child thieves draws straws each time before they go shoplifting. Whoever draws the short straw is the one who does the stealing. By tradition, Anton, the leader, always draws first. In the four occasions that the gang has performed this ritual, Anton has drawn the short straw three times. Should he accuse his fellow gang members of rigging the draw (Hint:  You need to go through the five steps of hypothesis testing and identify the different elements of the binomial probability distribution): 

        a. If he is willing to take a 5% risk of falsely accusing his friends? 
                     

	Short Straw

Draws (r)
	N choose R

n!/(r!(n-r)!)
	pr
	qn-r
	Probability
	Cum. Prob. 

	0
	1
	1
	.409
	.410
	.410

	1
	4
	.2
	.512
	.410
	.819

	2
	6
	.04
	.64
	.154
	.973

	3
	4
	.008
	.800
	.026
	.998

	4
	1
	.001
	1
	.002
	1.0


Step 1: The probability of drawing the short straw randomly = 1 / 5 = .2   
H0 = p = .2 
            H1 = p > .2 

Step 2: Binomial distribution (since Anton draws first, he either gets the short straw or doesn’t so there are two possible outcomes) 

Step 3: alpha = .05, this is a directional or one-tailed test 
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Step 4: Anton has picked the straw three times. The probability associated with three successes is  






= .026  

The probability associated with three or more successes is P(3) + P(4) = .026 + .002 = .028

Step 5: p = .028 < .05, so we reject the null hypothesis and Anton can say that at an alpha of .05, the probability of him picking the straw is significantly greater than .2. It would appear that his friends have been “rigging the draw.” 
 

        b. If he is willing to take only a 1% risk of falsely accusing his friends? 
                    Again, we would do a hypothesis test but our alpha would become .01. 

Step 1: H0 = p = .2 (which is the probability of each person choosing the straw) 
            H1 = p > .2 

Step 2: Binomial distribution (see above) 

Step 3: alpha = .01, one-tailed directional test 

Step 4: P(3 or 4) = .026 + .002= .028
Step 5:  p = .028 > .01, so we fail to reject the null hypothesis and Anton can not say that at an alpha of .01, the probability of him picking the straw is statistically greater than .2.  
4. You have a normally distributed sample of 50 offenders who have an average of six prior arrests with a standard deviation of 2.5. Convert the following raw numbers of arrests into their corresponding z scores. 

        a. 10 
                    (10 - 6) / 2.5 = 1.6 

        b. 6 
                    (6 - 6) / 2.5 = 0 

        c. 2 
                    (2 - 6) / 2.5 = -1.6
d. Using the same distribution, decide whether an individual with one prior arrest has an unusually low number of prior arrests. Unusually low would involve having numbers of prior arrests which fall in the bottom 5% of the distribution. 

z score =  (1 - 6) / 2.5 = -2.0, looking at the z table we see that our “critical region” would start at -1.645 and therefore one prior arrest would fall in the lower 5%. 
5. Your job as the assistant to the police chief in D.C. requires that you advise the police chief on departmental policy. The Washington Post recently published an article (11/15/98) claiming that the D.C. police department has a higher rate of fatal shootings per 1,000 officers than other departments. In doing your reading, you find that the distribution of shootings per 1,000 police officers in cities of this size is normally distributed with a mean of 1.6 and a standard deviation of .20. 
    

a. What is the z score for a police department with 1.9 deaths per 1,000 officers?

  
            
[image: image1.png]



    

b. What is the probability that a department would have a fatal shooting rate per 1,000  


officers of 1.5 or less? 


        







Find z score: [image: image2.png]





Find z score of .5 in table: .1915


Add .5 (for the other side of the curve) = .6915; subtract from 1 = 1 - .6915 = .3085 
c. Suppose that D.C. had a rate of 2.3 shootings per 1,000 police officers last year, and the chief asks you if you think that D.C. has an unusually high fatal shooting rate.  What do you tell him? Explain. 

        

[image: image3.png]



You would tell him that 2.3 shootings is rare because it is 3.5 SD away from the mean. There is less than a .01 probability of this occurring.

 d. Suppose the chief decides he needs to lower the fatal shooting rate, and he sets as a goal for the first year being in the 75th percentile, meaning that at least 25% of all other cities have to have a higher fatal shooting rate than D.C.  What is the cutoff value?  (Hint:  Solve the z equation for x)

Find the z score equal to 25% under the standard normal curve = (.2486 in the z table)



Z score should equal .67; solve for x: (x = (.67*.2) + 1.6)



[image: image4.png]




 OPTIONAL: Extra Practice 

6. As a judge, you are responsible for determining sentences that will both punish and rehabilitate offenders. You believe that education is an important component of rehabilitation.  For the offenders appearing in your court, the highest grade of school completed is normally distributed with a mean of 9.5 and a standard deviation of 2.1. Using this information, answer the following questions (where relevant, you may want to draw a picture). 

        a. What is the z score for a sixth-grade education? 
              
                                z = (6 - 9.5) / 2.1 = -1.667 
        b. What is the z score for a high school graduate (completing 12 grades)? 
z = (12 - 9.5) / 2.1 = 1.190 

        c. What proportion of offenders completed more than 12 grades? 
z = 1.190, therefore a proportion of .117 offenders completed more than 12 grades (.500 - .383 = .117) 
        d. What proportion of offenders completed less than nine grades? 
z = (9 - 9.5) / 2.1 = -.238, therefore, a proportion of .405 offenders completed less than nine grades 
(.500 - .095 = .405) 

        e. You decide to require an education program as part of probation for the bottom 25% of offenders. What grade is the cutoff point for this group? 

                            z = -.68 
                                -.68 = (x - 9.5) / 2.1 
                                -1.428 = x - 9 
                                8.072 = x 

                                The cutoff for the education program is the eighth grade. 
� EMBED Equation.3  ���





� EMBED Equation.3  ���
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