STAT 1450 – THE PRACTICE OF STATISTICS

COURSE REVIEW ANSWER KEY


1.   
Suppose a researcher wants to conduct a study to discover the study practices of CSCC students. To do this, the researcher randomly samples 100 students.
a) All students
b) 100 students surveyed

c) A statistic.  It was computed from data that came from a sample.

d) nominal

e) False.  The data from part (c) is qualitative data.

f) Answers may vary.  Examples of correct answers are given below:
i. Rank the class for which you study most on the following scale:  1(hardest)    2    3(easiest)

ii. What is your favorite time of day to study (give hour of day, e.g. 3 pm)

iii. How many classes are you taking this quarter?
g) Answers given below are examples of correct answers.  
i. Simple Random Sample:  List all students in the population and number each record.  Use a random number generator to generate random record numbers to compose the sample.

ii. Systematic:  List all students in the population and number each record.  Use a random number generator to generate a random record number.  Starting with that record, select every 50th record until you have selected 100 students.

iii. Stratified:  Separate the population by gender.  Randomly select 50 males and 50 females.

iv. Cluster:  Randomly select 4 classes and use all the students in each of the selected classes to form your sample.

v. Convenience: Hang out at the food court and survey students who enter the food court until you have surveyed 100 students.
h) A right skewed distribution would indicate that the majority of students spent little time studying and a few students would spend a large amount of time studying.  With busy work schedules and family responsibilities for many students, this would not be unusual.

i) Answers given are examples of correct answers:
i. Locations where students study:  pareto or pie chart since this is qualitative data
ii. Hours spent studying in a day:  histogram, frequency polygon, ogive, dotplot, stemplot, or boxplot since the data is quantitative data.
iii. Course that takes the most study time:  pareto or pie chart since this is qualitative data
iv. Number of credit hours taken this quarter:  histogram, frequency polygon, ogive, dotplot, stemplot, or boxplot since the data is quantitative data.
 2.  
Identify each of the following examples in the following ways: 
	Examples
	Qualitative or Quantitative?
	Discrete, 
Continuous, or NA?
	Level of  Measurement?

	OSU’s ranking among college
basketball teams for the past 2 decades
	Qualitative
	NA
	Ordinal

	Telephone number
	Qualitative
	NA
	Nominal

	Temperature of a firing oven for pottery
	Quantitative
	Continuous
	Interval

	Heights of Women at CSCC
	Quantitative
	Continuous
	Ratio

	Number of TV’s in each home
	Quantitative
	Discrete
	Ratio


3.  
K, L, J, G, H, E, D, B, A, C, F, I
4.  
A travel agency randomly selected one day out of the past year to compare the prices of two airlines, Delta and US Air.  The table below gives the prices of a plane ticket from Columbus to ten selected cities for Delta and US Air.  The ten sample observations for Delta and US Air are shown below:

a) mean = 187.90, median = 172.50, standard deviation = 75.841, and five-number summary: min = 90, Q1 = 150, med = 172.50, Q3 = 220, max = 359.
b) mean = 176.40, median = 162.50, standard deviation = 64.227, and five-number summary: min = 80, Q1 = 130, med = 162.50, Q3 = 230, max = 289.

c) Skewed, right-skewed.  The mean (187.90) is more than the median (172.50) indicating a right-skewed distribution. 
d) Standard deviation for Delta ticket prices is 75.841, it is the average distance from the mean of 187.90, 
             CV = 
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= 40.362% The std. dev. of Delta ticket prices is 40.362% of the mean ticket price.
e) US Air has more consistent prices.  It has a lower standard deviation and a lower CV = 
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f) CW=
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	Classes
	Frequency

	90-179
	6

	180-269
	3

	270-359
	1
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[image: image5.emf]
Delta has one outlier of $359.  U.S. Air is expected to give the least expensive ticket prices of the two airlines since both the mean and the median for U.S. Air are less than the mean and median for Delta.

g) Key: 1|10= 110
                              90  |0|  80
95, 75, 70, 50, 50, 20  |1|  10, 30, 60, 60, 65, 95
                                     50, 20  |2|  30, 45, 89
                                           59  |3|
h) Percentile of $220= 
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5.  
The food stand at CSCC’s Columbus Campus sells gyros. The table below shows the number of gyros sold per day. A random sample of days that the stand was open gave the following information. 

a) mean = 136.08, and standard deviation = 12.363, n = 150 for this data, modal class is 146-154
b) The gyro data from the food stand could also be displayed as a frequency histogram or as a relative frequency histogram because the data is quantitative.
c) True or False – if the statement is false, correct it to make it a true statement.


False
The modal class is 45 because it is the class with the largest frequency. 


False
The number of gyros sold is a continuous variable.


False
The highest level of measurement that we can use for the number of gyros sold is interval.

6.  
For insurance purposes A researcher was interested in public employees’ health. The researcher took a sample of the weights of public employees from two cities: Cleveland and Columbus. 

a) Using Chebyshev’s Theorem k=2,  175 + 2(10) ( (155, 195)
b) 
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  At least 89% of the employees weigh between 145 and 205.

c) 
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  At 0.75(300) = 225.  At least 225 employees.
7.   The geographic location for a fast-food restaurant chain with 908 outlets in the United States is given below.
a) P(MW) = 155/908 = 0.171

b) P(not SW) = 1 – (116/908) = 0.872
c) P(over 100,000) = 380/908 = 0.419

d) P(NE or 25,000 to 100,000 people) = 
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e) P(W and less than 25,000 people) = 10/908 = 0.011

f) P(over 100,000 people given W) = 71/100 = 0.710

g) P(SE given less than 25,000 people) =  46/183 = 0.251

h) 
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 = 0.338

k) 1 – 0.338 = 0.662

8.  
True or False – if the statement is false, correct it to make it a true statement.

a) FALSE:  The law of large numbers states that in the long run, as the sample size or number of trials 
decreases, the relative frequency of outcomes gets closer to the theoretical probability of the outcome.

b) TRUE:  You draw two cards from a standard deck of 52 cards and do not replace the first one before drawing the second. The outcomes for the two cards are not independent.


c) FALSE:  The event, A = at least one tail in three tosses of a fair coin is the complement of the event B = three tails in three tosses of a fair coin.

9.  
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10. 
How many home runs are hit by a Major League baseball team during a game?  The table below gives the probability distribution.  The random variable x represents the number of home runs hit (per team) during a Major League baseball game.
a) Discrete random variable, since x, the number of home runs, is counted.
b) 1 – (0.23+0.38+0.13+0.03+0.01) = 0.22 since ΣP(x) = 1.
c) 1 – 0.23 = 0.77  OR  0.38+0.22+0.13+0.03+0.01= 0.77
d) E(X) = µ = 1.38.  A Major League baseball team is expected to hit on average 1.38 home runs during a game.
e) σ = 1.121
11. 
Thirty-eight percent (38%) of registered U.S. adult voters will typically vote in federal mid-term (non-presidential) elections (Source: Federal Election Commission).  You randomly select 10 registered U.S. adult voters and ask each if they voted in the most recent mid-term elections.  
a) binompdf(10, 0.38, 4) = 0.249 
b) 1 – binomcdf(10, 0.38, 4) = 0.318
c) binomcdf(10, 0.38, 3) = 0.434
d) µ = np = 10(0.38) = 3.8
e) 
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12. The Columbus Dispatch reported that the Mall at Tuttle Crossing has an incident of shoplifting (that is caught by security) on the average of once every three hours.  The Mall at Tuttle Crossing is open from 10:00 A.M. to 9:00 P.M. daily (11 hours).
a) µ = 11/3 = 3.667 per day
b) 
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c) poissonpdf(µ, 0) = 0.026
d) 1 – poissoncdf(µ, 5) = 0.165
13.
A bus arrives at a bus stop every 10 minutes and the waiting time until the next bus arrives is uniformly distributed between 0 and 10 minutes.
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a) Use the uniform density function to find probability that a passenger will wait less than 6 minutes for a bus
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Area = length x width = (6)(0.10) = 0.60 = Probability that a passenger will have to wait less than 6 minutes
14.  Compare z-scores:  Math z-score = 
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 = –1.  Her performance was the same on both quizzes

15.  The weights of full-grown Old English Sheepdogs are normally distributed with a mean of 72 pounds and a standard deviation of 4.5 pounds.  
a) normalcdf(85, E99, 72, 4.5) = 0.002
b) This would be considered.  85 has a z-score 
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 outside of 2 standard deviations from the mean and the probability of exceeding 85 lbs. is 0.2% (very small).
c) invNorm(0.90, 72, 4.5) = 77.767 lbs.
16.  A sampling distribution is the distribution of a sample statistic from samples of size n.  The Central Limit Theorem informs us about the shape, mean (center), and standard deviation (spread) of a sampling distribution.
17. 
Suppose heights of two-year-olds are normally distributed with a mean of 30 inches and a standard deviation of 3.5 inches. 
a) P(x<28) = normalcdf(–E99, 28, 30, 3.5) = 0.284

b) Central Limit Theorem indicates that the shape of the distribution is approximately normal with a mean of 
[image: image21.wmf]30

=

=

m

m

x

 and a standard deviation 
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c) normalcdf(–E99, 28, 30, 
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) = 1.508E-4 = 0.0001508.  The answer for part c) is smaller than part a) because the standard deviation for the sampling distribution is smaller, which means the area to the left of 
[image: image25.wmf]x
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18.  Discuss how each of the following will affect the width of a confidence interval for estimating a population mean       
a) A larger standard deviation will give a wider confidence interval estimate (increase the margin of error).
b) An increase in sample size used to find 
[image: image26.wmf]x

will give a narrower confidence interval estimate (decrease the margin of error).
c) A larger sample mean will give a confidence interval estimate of the same width centered around a larger number.
d) A higher confidence level will give a wider confidence interval estimate (increase the margin of error).
19. 
Discuss how each of the following will affect the width of a confidence interval for estimating a population proportion
a) A larger 
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will give a confidence interval estimate of the same width centered around a larger number.

b) An increase in sample size used to find 
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will decrease the width of the confidence interval estimate (decrease the margin of error).
c) A higher confidence level will increase the width of the confidence interval estimate (increase the margin of error).
20.  The wider the confidence interval estimate, the larger the margin of error.  The margin of error is half the width of a confidence interval.
21.  A random sample of 50 CSCC students has a mean GPA of 2.55.  It is known that the population standard deviation for the GPA of all CSCC students is 1.1.  Use this information to complete the following:

a) Population mean
b) Point estimate is 
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= 2.55.
c) ZInterval: (2.245, 2.855).  We are 95% confident that this interval, (2.245, 2.855), contains the population mean GPA for all CSCC students.
d) E = 
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= 116.208.  Need a sample of 117 CSCC students.

22.  A randomly selected sample of 70 casino patrons has an average loss of $300 with a sample standard deviation of $100.  Use this information to complete the following:

a) Population mean
b) Point estimate is 
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= 300.
c) TInterval: (280.07, 319.93).  We are 90% confident that this interval, (280.07, 319.93), contains the population mean loss for all casino patrons.
d) E = 
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23. 
A local newspaper polled 100 randomly selected registered voters about how they will vote on an upcoming school levy. 41 of those polled said they would vote for the levy.  Use this information to complete the following:

a) Population proportion
b) Point estimate is 
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c) 1-PropZinterval: (0.314, 0.506).  We are 95% confident that this interval (0.314, 0.506), contains the population proportion of all voters who will vote for the school levy.

d) E = 
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= 1032.537. Need a sample of 1033 registered voters.
f) 
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  Need a sample of 1068 registered voters.

24. 
The math faculty at CSCC is interested in determining the percentage of students that would be interested in a new online math course.  How many students should be randomly selected and surveyed to form a 93% confidence interval estimate with an error of at most 5%. 


[image: image41.wmf]2

/

a

z

 = invNorm(0.035) = 1.812 ( 
[image: image42.wmf].

334

.

328

05

.

0

812

.

1

)

50

)(.

50

.

0

(

2

=

÷

ø

ö

ç

è

æ

=

n

 Need a sample of 329 CSCC students.
25. 
Traditional Method:  When the test statistic (z or t) falls in the tail of the rejection region bordered by the critical values.
P-Value Method:   When the p-value is less than or equal to the level of significance α.
26. 
All other conditions being equal, does a larger sample size. 

a) Increase

b) Increase (With large enough sample sizes, even small deviations from the mean become significant).
27.
All other conditions being equal, does a larger standard deviation

a) Decrease  

b) Decrease (Large standard deviations necessitate larger deviations from the mean to become significant).
28.
Decreases (Smaller significance levels necessitate larger deviations from the mean to become significant).
29. 
A random sample of 10 young adult men (20-30 years old) was sampled.  Each person was asked how many minutes of sports they watched on television daily.  The responses are listed below.  Test the claim that the mean amount of sports watched on television by all young adult men is different from 50 minutes.  Use a 5% significance level. 
a) Hypotheses:  
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b) T-Distribution with 9 d.f.  Critical values are CV = ± 2.262 (Two-tailed test).
c) T-Test:  Test Statistic:  t = 2.135 and P-Value:  p = .062
d) Decision:  Since the test statistic (t = 2.135) does not fall in the tail of the rejection region bordered by ±2.262, fail to reject the null hypothesis.  The P-value p = 0.062 is greater than the level of significance α=.05, thus fail to reject the null hypothesis
e) Conclusion:  There is not enough evidence from the sample data to support the claim that the mean amount of sports watched on television by all young adult men is significantly different from 50 minutes.

30. 
Women athletes at the University of Colorado, Boulder, have a long-term graduation rate of 67%.  Over the past several years, a random sample of 38 women athletes at the school showed that 21 eventually graduated.  Test the claim that the population proportion of women athletes who graduate from the University of Colorado, Boulder, is now less than 67%?   Use a 1% significance level.  .  

a) Hypotheses:  
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b) Z-Distribution. Critical value is CV = –2.326 (Left-tailed test).

c) 1-PropZTest:  Test Statistic:  z = –1.539 and P-Value:  p = .062
d) Decision:  Since the test statistic (z = –1.539) does not fall in the tail of the rejection region bordered by –2.326, fail to reject the null hypothesis.  The P-value p = 0.062 is greater than the level of significance α=.01, thus fail to reject the null hypothesis.
e) Conclusion:  There is not enough evidence from the sample data to support the claim that the proportion of all women athletes who graduate from the University of Colorado, Boulder, is significantly less than 67%.

31. 
Suppose that in the absence of special preparation SAT mathematics scores vary normally with a mean of 475 and a population standard deviation of 100.  One hundred students go through a rigorous training program designed to raise their SAT mathematics scores by improving their mathematics skills.  The students’ average score after the training program is 510.9.  Test the claim that the training program improves students’ average SAT mathematics scores.  Test at the 5% level of significance.
a) Hypotheses:  
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b) Z-Distribution. Critical value is CV = 1.645 (Right-tailed test).
c) Z-Test:  Test Statistic:  z = 3.590 and P-Value:  p = 1.654x10-4 =0.0001654
d) Decision:  Since the test statistic (z = 3.590) is greater than the critical value (2.326), reject the null hypothesis.  The P-value p =0.0001654 is less than the level of significance α=.05, thus reject the null hypothesis.
e) Conclusion:  There is enough evidence from the sample data to support the claim the training program significantly improves average SAT mathematics scores. 
f) Type I error for this test:  Conclude that the training program improves SAT mathematics scores when it actually does not.
g) Type II error for this test:  Conclude that the training program does not improve SAT mathematics scores when it actually does.
32.  Are women still paid less than men for comparable work?  A study was carried out in which salary data was collected from a random sample of men and a random sample of women who worked as purchasing managers at a large manufacturing plant.  The annual salary data appear in the table below.  Test the claim that the mean annual salary for male purchasing managers is more than the mean annual salary for female purchasing manager.  Use an             
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 = 0.01 level of significance.  .  
a) Hypotheses:  
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b) T-Distribution with 9 d.f.  Critical value is CV = 2.821 (Right-tailed test).

c) 2-SampTTest:  Test Statistic:  t = 3.110 and P-Value:  p = .004
d) Decision:  Since the test statistic (t = 3.110) falls outside the critical value (2.821), reject the null hypothesis.      The P-value p = 0.004 is less than the level of significance α=.01, thus reject the null hypothesis.

e) Conclusion:  There is enough evidence from the sample data to support the claim that the mean annual salary for male purchasing managers is significantly more than the mean annual salary for female purchasing managers.
f) 2-SampTInt:  98% CI is (1.639, 18.361).  We are 98% confident that this interval (1.639, 18.361) contains the mean difference (in $1000) in annual salary between male purchasing managers and female purchasing managers.  This interval does not contain 0, so also supports the conclusion that male purchasing managers make significantly more than female purchasing managers.
33.  Ultrasound is often used in the treatment of soft tissue injuries.  In an experiment to investigate the effect of an ultrasound and stretch therapy on knee extensions, range of motion was measured both before and after treatment for a random sample of physical therapy patients.  The data appear in the table below.  Test the claim that the ultrasound and stretch therapy treatment improved patient’s range of motion.  Use an 
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 = 0.05 level of significance.   
a) Hypotheses:  
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b) T-Distribution with 6 d.f.  Critical value is CV = –1.943 (Left-tailed test).

c) T-Test on the differences:  Test Statistic:  t = –2.588 and P-Value:  p = .021
d) Decision:  Since the test statistic (t = –2.588) falls outside the critical value (–1.943), reject the null hypothesis.      The P-value p = 0.021 is less than the level of significance α=.05, thus reject the null hypothesis.

e) Conclusion:  There is enough evidence from the sample data to support the claim that the that the ultrasound and stretch therapy treatment significantly improved patient’s range of motion.

f) TInterval on the differences:  90% CI is (–6.003, –0.854).  We are 90% confident that this interval                          (–6.003, –0.854) contains the mean difference in pre- and post- treatment range of motion.  This interval does not contain 0, so also supports the conclusion that the ultrasound and stretch therapy treatment significantly improved patient’s range of motion.
34. Common Sense Media surveyed 1000 teens and 1000 parents of teens to learn about how teens are using social networking sites such as Facebook and MySpace.  The two samples were independently selected.  When asked if they check their online social networking sites more than 10 times a day, 220 of the teens surveyed said yes.  When parents of teens were asked if their teen checked his or her site more than 10 times a day, 40 said yes.  Test the claim that the proportion of all teens who check their social networking sites more than 10 times a day is greater than the proportion of all parents who think their teen checks a social networking sites more than 10 times a day.  Use an 
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 = 0.05 level of significance.   
a) Hypotheses:  
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b) Z-Distribution.  Critical value is CV = 1.645 (Right-tailed test).

c) 2-PropZTest:  Test Statistic:  t = 11.968 and P-Value:  p = 2.690x10-33 (≈0)
d) Decision:  Since the test statistic (t = 11.968) falls outside the critical value (1.645), reject the null hypothesis.      The P-value p = 2.690x10-33 (≈0) is less than the level of significance α=.05, thus reject the null hypothesis.

e) Conclusion:  There is enough evidence from the sample data to support the claim that the proportion of all teens who check their social networking sites more than 10 times a day is significantly greater than the proportion of all parents who think their teen checks a social networking sites more than 10 times a day.

f) 2-PropZInt:  90% CI is (0.156, 0.204).  We are 90% confident that this interval (0.156, 0.204) contains the difference in proportions between teens who check their social networking sites more than 10 times a day and parents who think their teen checks a social networking sites more than 10 times a day.  This interval does not contain zero so also supports the conclusion that the proportion of teens is significantly higher than the proportion of parents.

35.
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
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a) r = –0.925,  this means that there is a strong negative correlation between age and hours of exercise (close         to –1). 
b) Test the significance of the correlation coefficient at 0.05 level of significance.
i. H0: ρ = 0  (No significant correlation)

H1: ρ < 0  (Significant negative correlation) (Claim)
ii. Critical Value is CV = –1.895
iii. t = –6.426,
p = 1.792 x10-4 = 0.0001792 
Because the t statistic falls in the rejection area and the P-value is (much) smaller than the level of significance, reject the null and conclude that there is enough evidence from the sample data to support a significant negative correlation between the age and the hours of exercise per week. 

d) With age (x) as independent variable and hours (y) as dependent variable:

i. Y-hat = 15.021 – 0.274x 
ii. Slope = –0.274 and y-intercept = 15.021

The slope tells us there is a decrease in the number of hours of exercise for every year that a person aged.  
e) If x = 28, Y-hat = 7.349
f) r2 = 0.855, 85.5% of the variation (change) in hours exercised is explained by the age of the person.  The other 14.5% is unexplained or due to other factors.
36. An experiment was conducted in which 291 people who had lost at least 10% of their body weight in a medical wright loss program were assigned at random to one of three follow-up groups.  One group met monthly in person, one group “met” online monthly in a chat room, and one group received a monthly newsletter by mail.  After 18 months, participants in each group were classified according to whether or not they had regained more than 5 pounds.  The data are given in the table below.  Test at the 0.05 level of significance to determine if amount of weight gained back is independent of the follow-up group. 
a) Hypotheses:  
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b) 
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Test:  Test Statistic:  
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 = 13.773 and P-Value:  p = 0.001
c) Decision:  The P-value p = 0.001 is less than the level of significance α=.05, thus reject the null hypothesis.

d) Conclusion:  There is enough evidence from the sample data to reject the claim that amount of weight gained back is independent of the follow-up group (they are dependent).
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