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Show your work – all questions are one point unless otherwise noted

The
International Olympic Committee states that the female participation in the last Summer Olympic Games was 42%. Broadcasting and clothing companies want to change their advertising and marketing strategies if the female participation increases at the next games. An independent sports expert arranged for a random sample of athletes in pre-Olympic trials. The sports expert reported that 202 of 454 athletes in the random sample were women. Is this strong evidence that the participation rate may increase?

1.Assuming that the conditions are met, what’s the null hypothesis in words?
A. Female participation to the next Olympic Games will increase
B. Female participation to the next Olympic Games will decrease
C.Female participation to the next Olympic Games will be the same as before
D. Female participation to the next Olympic Games will be different from zero


2.What’s the alternative hypothesis in words?
A. Female participation to the next Olympic Games will increase
B. Female participation to the next Olympic Games will decrease
C.Female participation to the next Olympic Games will be the same as before
D. Female participation to the next Olympic Games will be different from zero


3.What are the null and the alternative hypothesis in mathematical terms?
A. H0 : p ≠ 0.42  H A : p > 0.42
B. H0 : p > 0.42  H A : p < 0.42
C. H0 : p = 0.42  H A : p ≠ 0.42
D. H0 : p = 0.42  H A : p > 0.42

4.Which kind of test do I need to carry out?
A. a one sample t-test
B. a two samples t-test
C. a two proportions z-test
D. a one proportion z-test

5.What’s the value of z?
A. 1.53 B. 1.09 C. 0.58 D. 0.445

6.Is the test going to be one-tailed upper tail, one-tailed lower tail or two-tailed?
A. one-tailed upper tail
B. one-tailed lower tail
C. two-tailed
D.impossible to determine

7.What’s the p-value in mathematical terms? (X stays for the value of z found in question #5)
A. P-value P(z X)
B. P-value P(z <X)
C. P-value P(z ≠X)
D. P-value P(-X<z<X)

8.What’s the value of the p-value?
A. 0.138 B. 0.043 C. 0.978 D.0.002

9.What are my conclusions?
A. There is enough evidence to suggest that the proportion of female athletes will decrease.
B. There is not enough evidence to suggest that the proportion of female athletes will stay the same.
C. There is not enough evidence to suggest that the proportion of female athletes will increase.
D. There is enough evidence to suggest that the proportion of female athletes will increase.

10.What would be an example of Type I error in this case?
A. Saying the proportion will stay the same.
B. Saying the proportion will decrease.
C. Saying the proportion will increase.
D. Saying the proportion will be indeterminate.

1. Test an appropriate hypothesis and state your conclusion. Hypotheses: H0 : p = 0.42 . The female participation rate in the Olympics is 42%.  H A : p > 0.42 . The female participation rate in the Olympics is greater than 42%.  Model: Okay to use the Normal model because the sample is random, these 454 athletes are less than 10% of all athletes at exhibitions, and np  (454)(0.42)  190.68  10 and nq  (454)(0.58)  263.32  10 . Use a N(0.42, 0.023) model, do a 1-proportion z-test.  Mechanics: n  454, x  202, pˆ  202  0.445 454  z 0.4450.42 1.09 0.42.58  454 P  P(pˆ  0.445)  P(z 1.09)  0.138  Conclusion: With a P-value (0.138) so large, I fail to reject the null hypothesis that the proportion of female athletes is 0.42. There is not enough evidence to suggest that the proportion of female athletes will increase. 
2. Was your test one-tail upper tail, lower tail, or two-tail? Explain why you choose that kind of test in this situation.  One-tail, upper test. The companies will change strategies only if there is strong evidence of an increase in female participation rate from current rate of 42%. 
3. Explain what your P-value means in this context. If the proportion of female athletes has not increased, we could expect to find at least 202 females out of 454  pre-Olympic athletes about 13.8% of the time. 




Every year favorite songs compete to be on a Top 200 list based upon sales and rankings by the experts in the music industry. These songs have many characteristics, such as song length and beats per minute, which vary from category to category in the music industry. A disc jockey wondered if the number of beats per minute in the Top 200 songs are higher that the beats per minute of the songs classified as dance music. A random sample of songs from each group was selected and the beats per minute are listed in the chart at the right. Does these samples indicate that the number of beats per minute in the Top 200 songs are higher that those of the songs classified as dance music? (12 questions)Beats per Minute
Dance Songs
Top 200 Songs
121
119
122
120
122
121
121
118
117
122
121
121
120
119
122
123
120
119
121
118
121
118
119
120
118
120
120
124
120
123
119

117
118






Let: mean of dance song = 1  and mean of Top 200 songs = 2, and assume the conditions are all met.

11.What are my null and alternative hypotheses?
A. H0 :2 1 0 HA :2 1 0
B. H0 :2 1 0 HA :2 1 0
C. H0 :2 1 0 HA :2 1 0
D. H0 :2 1 0 HA :2 1 0


12.Which kind of test will answer the question?
A. a two samples t-test
B. a one sample t-test
C. a one proportion z-test
D.a two proportions z-test

These are the summary statistics for the two tests:
n1   18
n2  15
y1  119.7
y2  120.6
s1  1.74	
s2  1.72
df = 30

13.What’s the observed difference? (use y2 – y1)
A. 0.023 B. 0.9 C. 0.18 D. 0.09

14.What’s the standard error of the sampling distribution of the differences between the means?
A. 0.236 B. 0.468 C. 0.375 D. 0.605

15.What’s the value of t? (use y2 – y1)
A. 3.374 B. 0.247 C. 0.05 D. 1.449











16. From a computer I obtain the degrees of freedom for the value of t for this study: 30
What’s the meaning of the p-value?
A. The probability that a value as extreme or more extreme than the t value I found belongs to a Student’s t model distribution with 30 degrees of freedom.
B. The probability that a value as extreme or more extreme than the t value I found does not belong to a Student’s t model distribution with 30 degrees of freedom.
C. The probability that a value as extreme or less extreme than the t value I found belongs to a Student’s t model distribution with 30 degrees of freedom.
D. The probability that a value as extreme or less extreme than the t value I found does not belong to a Student’s t model distribution with 30 degrees of freedom.

17.How do I express the p-value in mathematical terms?
A. P  P(t  1.449)
B. P  P(t  1.449)
C. P  P(t  1.449)
D. P  P(t  1.449)

18.From the t-table, what’s the approximate value of the p-value?
A. P> 0.10
B. 0.05 <P< 0.10
C. P<0.05
D. 0.01<P<0.05

19.What are my conclusions?
A. Dance music’s beats per minute are significantly lower
B. Dance music’s beats per minute are significantly higher
C. There is little evidence of a difference in rates
D. There is a strong evidence of a difference in rates


20.I want to create a 90% confidence interval. What’s the critical value t* from the t-table?
A. 1.96 B. 2 C. 1.697 D. 1.310

21.What’s the interval?
A. (-0.13, 1.93) 
B. (-0.43, 1.56)
C. (0.53, 2.94)
D. (2.13, 3.93)



· Because the conditions are satisfied, it is appropriate to model the sampling distribution of the difference in the means with a Student’s t-model. We will perform a two-
sample t-test.
10




10

n1   18
n2  15

y1  119.7
y2  120.6

s1  1.74
s2  1.72s2
1
s2
2

n1      n2
1.742    1.722

18	15
0.3654




SE( y

2  y1) 

			 0.605 The



observed difference isSE	y    SE	y
2
	
2
1
	
2


y2  y1 = 120.6 – 119.7 = 0.9

[image: ] y2  y1  0	0.9  0
t 	 	 		 1.449
SE( y2  y1)	0.605
The sampling distribution model has 30.05 degrees of freedom.
P  P(t  1.449)  0.079

Since the P-value of 0.079 is fairly high, we reject the null hypothesis. There is little evidence of a difference between the mean beats per minute of dance songs and the mean beats per minute of Top 200 songs.

2. We wish to create an interval that is likely to contain the true difference between the mean beats per minute of dance songs and the mean beats per minute of Top 200 songs.

Under these conditions, the sampling model of the difference in the sample means can be modeled by a Student’s t-model with about 30 degrees of freedom (from calculator).
We will use a two-sample t-interval.
The 90% confidence interval is: (–0.15, 1.91).
We are 90% confident that Top 200 songs average between 0.15 fewer beats per minute and 1.91 more beats per minute than dance songs.




[image: ]

Is there evidence of an association between GPA and ACT score? Test an appropriate hypothesis and state your conclusion in the proper context. 


22.Assuming that the conditions are all met, what’s the null hypothesis?
A. There is some association between GPA and ACT scores
B. There is a negative association between GPA and ACT scores
C. There is a positive association between GPA and ACT scores
D. There is no association between GPA and ACT scores

23.What’s the alternative hypothesis?
A. There is some association between GPA and ACT scores
B. There is a negative association between GPA and ACT scores
C. There is a positive association between GPA and ACT scores
D. There is no association between GPA and ACT scores

24.What’s the regression equation?
A. GPA = -0.427 + 7.397(ACT score)
B. ACT score = -0.427 + 7.397(GPA)
C. ACT score = + 7.397 -0.427 (GPA)
D. GPA = + 7.397 -0.427 (ACT score)

25.What’s the correlation coefficient?
A. 0.884 B. 0.756 C. 0.235 D. 0.967

26.What’s the p-value corresponding to the null hypothesis?
A. 0.9014 B. 0.05 C. > 0.0004 D. < 0.0001

27.What are the conclusions?
A. There is strong evidence of an association between GPA and ACT scores
B. There is no evidence of an association between GPA and ACT score.
C. There is weak evidence of an association between GPA and ACT score.
D. There is absolute evidence of an association between GPA and ACT score.


28.How many degrees of freedom do I have?
A. 13 B. 15 C. 2 D. 17

29.What’s a 95% confidence interval for the slope? (hint: first you need to get the critical value t* from the t-table, and the standard error from the regression output )
A. (6.05, 10.34)
B. (3.67, 6.54)
C. (2.48, 7.43)
D. (5.05, 9.74)

30.What’s the meaning of the confidence interval?
A. We are 95% confident that the ACT score decreases an average of between 5.05 and 9.74
points for every additional GPA point.
B. We are 95% confident that the ACT score increases an average of between 5.05 and 9.74
points for every additional GPA point.

C. We are 95% confident that the GPA score increases an average of between 5.05 and 9.74
points for every additional ACT point.
D. We are 90% confident that the ACT score decreases an average of between 5.05 and 9.74
points for every additional GPA point.




Statistics Quiz B – Chapter 25 – Key
1. We have GPA and ACT scores from a sample of students. We want to know if there is an association between GPA and ACT scores.
H0:There is no association between GPA and ACT score. b1 = 0 HA :There is an association between GPA and ACT score. b1 1 0
* Straight enough condition: There is no obvious bend in the original scatterplot of the data or in the plot of the residuals against the predicted values.
* Independence: These data were not collected over time and there is no pattern in the residuals plot.
* Does the plot thicken?: Neither the original scatterplot nor the residual plot shows any changes in the spread about the line.
* Nearly Normal condition: A histogram of the residuals is roughly unimodal and symmetric. Under these conditions the regression model is appropriate. We will use the linear regression
t-test. Regression equation: ACT score = -0.427 + 7.397(GPA)
The R2 for the regression is 78.1%. GPA seems to account for about 78% of the ACT score variation in the students. The regression equation indicates that each additional point of GPA corresponds to an increase in the student’s ACT score by 7.40 points, on average.
The P-value < 0.0001 is very small, so we reject the null hypothesis. There is strong evidence of an association between GPA and ACT score.
2. Degreesoffreedom=15–2=13 95% confidence interval for b is: b ±t* ́SE(b ) = 7.397± 2.16 1.087 or (5.05, 9.74)

1 1 13 1 We are 95% confident that the ACT score increases an average of between 5.05 and 9.74
points for every additional GPA point.




Medical researchers enlisted 90 subjects for an experiment comparing treatments for eczema. The subjects were randomly divided into three groups and given creams to use on the area affected for a period of three months. Unknown to them, one group received a placebo cream, the second group a cream containing the “natural” remedy coconut oil, and the third group a cream containing hydrocortisone. After six months, physicians (who did not know which treatment each person had received) evaluated the subjects to see if their eczema had returned.
Is the rate of recurrence the same for all the groups?
The following table shows the results of the study:
	
	
	TREATMENT
	
	

	DIAGNOSIS
	Placebo
	Coconut oil
	Hydrocortisone
	Total

	Eczema returned
	24
	22
	14
	60

	No sign of eczema
	6
	8
	16
	30

	Total 
	30
	30
	30
	90



31.What’s the null hypothesis?
A. The rate of recurrence is smaller for one of the three treatments
B. The rate of recurrence is greater for one of the three treatments
C. The rate of recurrence is the same for all three treatments
D. The rate of recurrence differs for some treatments


32.What’s the alternative hypothesis?
A. The rate of recurrence is smaller for one of the three treatments
B. The rate of recurrence is greater for one of the three treatments
C. The rate of recurrence is the same for all three treatments
D. The rate of recurrence differs for some treatments

33.Which kind of test do you need to perform?
A. a chi-square goodness-of-fit test
B. a chi-square test of independence
C. a chi-square test of homogeneity
D. impossible to determine at this stage


34.What’s the value of the chi-square statistics? (hint; you need to find the expected values first)
A. 3.2 B. 1.8 C. 8.4 D. 9.5

35.What’s the mathematical expression of the p-value? (X is the value of chi-square we found in the previous question)
A. P-value = P(chi-square<X)
B. P-value = P(chi-square=X)
C. P-value = P(chi-square>X)
D. P-value = P(chi-square≠X)

36. How many degrees of freedom do we have?
A. 3 B. 6 C. 2 D. 5

37.What’s the approximate value of the p-value from the chi-square table?
A. 0.05 < P < 0.10
B. 0.025 < P < 0.05
C. 0.005 < P < 0.01
D. 0.01 < P < 0.025

38.What are your conclusions?
A. There is strong evidence that the tested treatments are all equally effective in preventing the recurrence of eczema.
B. There is strong evidence that the tested treatments are not all equally effective in preventing the recurrence of eczema.
C. There is weak evidence that the tested treatments are all equally effective in preventing the recurrence of eczema.
D. There is absolute evidence that the tested treatments are not all equally effective in preventing the recurrence of eczema.	

1. 
2. 
3. 
4. Medical researchers enlisted 90 subjects for an experiment comparing treatments for depression. The subjects were randomly divided into three groups and given pills to take for a period of three months. Unknown to them, one group received a placebo, the second group
Treatment
Diagnosis
Placebo
StJ W
Posrex
Depression returned
24
22
14
No sign of depression
6
8
16


the “natural” remedy St. John’s wort, and the third group the prescription drug Posrex. After six months, psychologists and physicians (who did not know which treatment each person had received) evaluated the subjects to see if their depression had returned.

Hypotheses.

H0 : The rate of recurrence is the same for all three treatments. HA : The rate of recurrence differs for some treatments.

Model. These are counts of categorical data. Subjects were randomly assigned to treatments. But now we run into an issue we need to resolve: expected counts.
· Add row and column totals to the table, and challenge students to tell how many subjects they’d expect to have returned to depression for each treatment (if the treatments are equally effective). They should see that those 60 subjects
Treatment

Diagnosis
Placebo
StJ W
Posrex
Total
Depression returned
24
(20)
22
(20)
14
(20)
60
No sign of depression
6
(10)
8
(10)
16
(10)
30
Total
30
30
30
90


would be expected to divide 20-20-20 under the null hypothesis. We can look at this three ways. Since 30/90 = 1/3 of all subjects got the placebo, 1/3 of the 60 with recurrent depression should have been in the placebo group. Or, since 60/90 = 2/3 of the subjects suffered returning depression, we’d expect that to be true of 2/3 of the 30 who got the placebo. Or, there’s always the mindless explanation: row total column total/grand total = (60 30)/90 = 20.
· Display all the expected counts in the table (or make a separate table) to confirm that

none is less than 5. It’s okay to proceed with a

 2  test of homogeneity.

Mechanics. We now face another issue: degrees of freedom.
· Note that if you start with these row and column totals, you could freely assign a count to only two cells in any row. The remaining cell count in that row is now fixed (to make the row total come out right), as are the cell counts in the next row (to make


all the column totals work). Draw a 3 5 grid on the board and make up some row and column totals. Then ask students how many degrees of freedom there are. They should see that you can freely play with all but one row and all but one column.
That’s (3 – 1)(5 – 1) = 8 df.

Here we have (2 – 1)(3 – 1) = 2 degrees of freedom. Write out the calculation of

 2 .

24  202    22  202    14  202    6 102    8 102    16 102
 2 					
20	20	20	10	10	10
 0.8  0.2 1.8 1.6  0.4  3.6 **  8.4
P-value = P(  2 > 8.4) = 0.015
2

Conclusion. We’ll state a general conclusion and then note that one cell** contributed greatly to the high  2 value. Looking back at that cell in the table reveals more individuals there than we expected. Here goes:
Because P < 0.05, we reject the null hypothesis. There is strong evidence that the tested treatments are not all equally effective in preventing the recurrence of depression. It appears that people who take the prescription drug Posrex are more likely to remain free of the disease than those who took a placebo or the natural remedy St. John’s wort.





To discourage cheating, a professor makes three different versions of an exam. For the 105 students in her class, she makes 35 copies of each version. The 105 exams are randomly scrambled, and one copy is given to each student.  After the exam, the professor is concerned that one version might have been easier than the others.  She uses a one-way ANOVA to test whether the average score was different for the three versions. The ANOVA table and a boxplot of the results are below. Let μ1, μ2, μ3 be the mean scores of all the possible students on tests 1,2,3.
 
	Source
	df
	Sums of Squares
	Mean Square
	F-ratio
	[image: ]P-value

	Version
	2
	771.943
	385.971
	4.4317
	0.0143

	Error
	102
	8883.49
	87.093
	
	

	Total
	104
	9655.43
	
	
	







39.What hypotheses are tested by this ANOVA?
A. H0: μ1 < μ2 < μ3 HA: at least one version has a different mean score than the others
B. H0: μ1 = μ2 = μ3 HA: all three versions have a distinct mean score 
C. H0: μ1 < μ2 < μ3 HA: all three versions have a distinct mean score
D. H0: μ1 = μ2 = μ3 HA: at least one version has a different mean score than the others


40. How was the F-ratio found?
A. MST / 87.093
B. MSE/ 87.093
C. MSE/MST
D. 87.093/MSE

41. What are the conclusions?
A. At least one version of the exam has a different mean score than the others
B. I fail to reject the null hypothesis
C. The p-value is higher than the typical significance level of 5%
D. The three versions have all distinct mean scores







42.The mean square error MSE:
A.is always a good estimate of σ2
B.is a good estimate of σ2 only if the samples have the same mean
C.is a good estimate of σ2 only if the samples have different means
D.is never a good estimate 

43.In ANOVA, an interaction between two factors means  that…
A.both factors are related to the response variable.
B.the variances of the two factors are unequal.
C.the effect of one factor depends on the level of the other factor.
D.None of the above are correct.

44.If I increase the sample size used in my study:
A.The standard deviation will decrease
B.the sample statistics will get closer to the population parameter
C.the probability of Type I and Type II error will decrease
D.all of the above
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