Stat 1350 – Elementary Statistics

Jigsaw Review for Final Exam






Chapters 14-15 and 17-23







Group 1 – Regression - Chapters 14-15:
1.  A researcher wishes to determine if a person’s age is related to the number of hours he or she exercises per week. The data for the sample are shown below:

	Age 
	20
	26
	29
	33
	36
	44
	44
	51
	53

	Hours 
	11
	6
	8
	5
	6
	3
	1
	2
	1


A. The explanatory variable is __________________________________________________ and the response 

variable is _____________________________________________________________________________ .   

B.  Plot the age against the hours of exercise below.  Be sure to label the axes with appropriate variable names.
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C.  Describe the form, the direction and the strength of the relationship between age and amount of exercise.  Based on your scatterplot, is the correlation between age and amount of exercise close to 1, positive but not close to 1, close to 0, negative but not close to −1, or close to −1? Explain your answer.
D. Calculate the correlation, r = ___________________________.  What is the percentage of variation in the amount of exercise that can be explained by the amount of exercise relationship to a person’s age?  Show all work.

E. Find the equation for the least-squares regression line for the predicting the amount of exercies and write it below.  Draw the regression line on your scatterplot in part B.

1) Explain carefully what the slope tells us about the amount of exercise as it relates to age.
2)  Use the regression equation to predict that amount of exercise for a person who is 40 years old.  Is this an accurate prediction?  Why or why not?

3) Use the regression equation to predict the amount of exercise for a person who is 84 years old.  Is this an accurate prediction?  Why or why not?

F. Since there is a fairly strong correlation we can conclude that increased age causes a person to exercise less.  
TRUE


FALSE

Group 2 – Probability – Chapters 17-20
1.  A bag contains 10 poker chips of which four are blue, four are red, and two are white.  We reach into the bag and pull out 3 chips at random and find that they are all red.  We do not put these chips back into the bag.  
(a) What is the probability that the next chip I select is white?
(b) What is the probability that the next chip I select is blue?
(c) Which color is least likely to be selected for the fourth chip?  Explain.
2.  Thirty-six percent of all U. S. households have a pet dog.  Thirty-four percent of all U. S. households have a pet cat.  Two percent of all U. S. households have a horse and interestingly, eighty percent of households with a horse, also own a dog.  (Of course, households with a horse and a dog would also be part of the 36% with a dog.)  A U. S. household is chosen at random.

(a)  What is the probability it has a dog?

(b) What is the probability it has a dog or a cat?

(c) What is the probability it has a horse?

(d) What is the probability it has a dog and a horse?

3.   It costs $1 to play the duck game at the Violet Festival.  There are 15 ducks and 5 of them are marked as ‘prize’ ducks (if a prize duck is selected, the player gets a prize that is worth $0.50).  Find the expected value if the amount won/lost each time the game is played.  Is this a profitable game for the festival?  Explain.

Group 3 – Confidence Intervals – Chapter 21
1. A large university records the number of credit hours taken during the semester by its students.  At that university students taking 13 credit hours or more are considered full time, but there are some part time students that may be taking as few as 1 credit hour per semester.  Students are not allowed to take more than 20 credit hours, but most students take at least 14 hours.  For the most recent semester the university produced the following summary for the number of credit hours.

	Mean
	Median
	Minimum
	Maximum
	First Quartile
	Third Quartile
	Standard Deviation

	15.5
	16
	1
	20
	14
	17
	2.1


(a)  We are going to randomly select 90 students from this university.  What is the probability that the average number of credit hours taken by these students would be over 15 hours?  Show all your calculations.
(b) Would this data be considered to be skewed left, skewed right, or symmetric?  Explain how you know.  Does this make your answer to part (a) valid?  Explain why or why not.

(c) Find the 80% confidence interval estimate for the mean number of credit hours taken by students at this University.  Interpret the interval estimate in the context of this problem.

2.  A bookstore has a website for which ninety percent (90%) of their book sales are to out-of-state customers and not subject to the collection of sales tax.  The sample proportion,
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, of all sales to out-of-state customers from samples of size 100 will vary in repeated sampling.  The sampling distribution for 
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 is approximately normal with a mean of 0.9 and a standard deviation of 0.3.  Find the probabilities given in parts (a) through (c).  Sketch the density curve and shade the area that represents the probability.  Show all calculations for the probability. 

(a)  What is the probability that at least 0.93 of the sample is out-of-state customers?


(b)  What is the probability that at most 0.81 of the sample is out-of-state customers?


(c)  What is the probability that between 0.84 and 0.96 of the sample is out-of-state customers?

(d)  In a sample of 50 on-line sales, 23 sales were for multiple books.  Calculate the 90% confidence interval estimate for the percentage of on-line sales that include multiple books.  Show all work.
(e)  Write a sentence interpreting this confidence interval estimation in the context of this problem.

(f)  Without calculating the 75% confidence interval estimate indicate how the margin of error for 

this interval compares to the 90% confidence interval estimate.  Explain your answer.


The margin of error for the 75% confidence interval will be larger than the margin of the 

error for the 90% confidence interval estimate.
The margin of error for the 75% confidence interval will be smaller than the margin of the 

error for the 90% confidence interval estimate.
The margin of error for the 75% confidence interval will be the same as the margin of the 
error for the 90% confidence interval estimate.

Justification:
Group 4 – Significance Testing – Chapters 22-23
1.  The State Fish and Game Division claims that 75% of the fish in Homestead Creek are rainbow trout.  However, the local fishing club caught and released 200 fish one weekend. They found that 170 were rainbow trout. Does this indicate that the percentage of rainbow trout in Homestead Creek is more than 75%?

(a)  State the null and alternative hypothesis:


(b)  If the null hypothesis is true the sample means have a normal distribution with a mean of 

_______________ and a standard deviation of _________________.  Show calculations below.

(c)  Find the standard score for the sample proportion.  Show all work.

(d)  Find the p-value.  Show all work.

(e)  State the conclusion of this significance test in the context of this problem.

2.  A new bus route has been established between downtown Denver and Englewood, a suburb of Denver.  Dan has taken the bus to work for many years.  For the old bus route, he knows from long experience that the mean waiting time between buses at his stop was ( = 18.3 minutes. However, a random sample of 30 waiting times between buses using the new route had mean 
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 = 15.1 minutes with a sample standard deviation s = 6.2 minutes.  Does this indicate that the population mean waiting time for the new route is less than what it used to be?

(a)  State the null and alternative hypothesis:


(b)  If the null hypothesis is true the sample means have a normal distribution with a mean of 

_______________ and a standard deviation of _________________.  Show calculations below.

(c)  Find the standard score for the sample mean.  Show all work.

(d)  Find the p-value.  Show all work.

(e)  State the conclusion of this significance test in the context of this problem.
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STAT 1350 Final Exam Formulas
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Confidence Interval for a Population Proportion
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Confidence Interval for a Population Mean
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TABLE B �
Percentiles of the Normal distributions �
�
�
�
Standard �
  Standard �
Standard �
�
�
score �
Percentile           score         Percentile �
score �
Percentile �
�
−3.4 �
0.03 �
−1.1 �
13.57 �
1.2 �
88.49 �
�
−3.3 �
0.05 �
−1.0 �
15.87 �
1.3 �
90.32 �
�
−3.2 �
0.07 �
−0.9 �
18.41 �
1.4 �
91.92 �
�
−3.1 �
0.10 �
−0.8 �
21.19 �
1.5 �
93.32 �
�
−3.0 �
0.13 �
−0.7 �
24.20 �
1.6 �
94.52 �
�
−2.9 �
0.19 �
−0.6 �
27.42 �
1.7 �
95.54 �
�
−2.8 �
0.26 �
−0.5 �
30.85 �
1.8 �
96.41 �
�
−2.7 �
0.35 �
−0.4 �
34.46 �
1.9 �
97.13 �
�
−2.6 �
0.47 �
−0.3 �
38.21 �
2.0 �
97.73 �
�
−2.5 �
0.62 �
−0.2 �
42.07 �
2.1 �
98.21 �
�
−2.4 �
0.82 �
−0.1 �
46.02 �
2.2 �
98.61 �
�
−2.3 �
1.07 �
0.0 �
50.00 �
2.3 �
98.93 �
�
−2.2 �
1.39 �
0.1 �
53.98 �
2.4 �
99.18 �
�
−2.1 �
1.79 �
0.2 �
57.93 �
2.5 �
99.38 �
�
−2.0 �
2.27 �
0.3 �
61.79 �
2.6 �
99.53 �
�
−1.9 �
2.87 �
0.4 �
65.54 �
2.7 �
99.65 �
�
−1.8 �
3.59 �
0.5 �
69.15 �
2.8 �
99.74 �
�
−1.7 �
4.46 �
0.6 �
72.58 �
2.9 �
99.81 �
�
−1.6 �
5.48 �
0.7 �
75.80 �
3.0 �
99.87 �
�
−1.5 �
6.68 �
0.8 �
78.81 �
3.1 �
99.90 �
�
−1.4 �
8.08 �
0.9 �
81.59 �
3.2 �
99.93 �
�
−1.3 �
9.68 �
1.0 �
84.13 �
3.3 �
99.95 �
�
−1.2 �
11.51 �
1.1 �
86.43 �
3.4 �
99.97 �
�
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