
Notes for Final 
 

• Final will have about 63 multiple choice questions of this type. 
 

• An answer sheet will be provided. No scantron is required. 
 

• The final is comprehensive over the entire course.  
 

• You are allowed 4 pages of handwritten notes on the final.  
These notes will be collected and not returned. 
 

• Bring your Z, t, Chi-square and F Tables. 
 
 
FINAL EXAM TOPICS 

• Descriptive Statistics and Experimental Design 
(25%) 

o Frequency Distributions 
o Mean Median Mode 
o Range Variance Standard Deviation 
o Percentile Rankings 
o Quartiles, Interquartile range 
o Empirical Rule 
o Skewness 
o Effect of Outliers 
o Observational Study 
o Experiment 
o Blinding 
o Sampling and Bias 

• Probability and Random Variables (20%) 
o Rules of Probability 

 Compliments 
 Unions and Intersections 
 Contingency Tables 
 Conditional Probability 
 Independence 

o Random Variables 
 Discrete vs. Continuous 
 Binomial Distribution 
 Normal Distribution 

 

• Inference (55%) 
o Sampling 

 Central Limit Theorem for X  
 Population vs. Sample 

o Confidence Interval 
 for population mean 
 for population proportion 
 Margin of Error 

o Hypothesis Testing 
 Null and Alternative Hypotheses 
 Type I and Type II error 
 Significance Level 
 Degrees of Freedom 
 p-value 
 Critical Value 
 Power, beta, effect size 
 Decisions, Conclusiononclusions 

o Modeling 
 Selection of correct model 
 One and Two Population tests 
 Chi-square goodness of fit test 
 Ch-square test of independence 
 ANOVA  
 Tukey Test 
 Regression and Correlation 

 
 

 
 
 
 
 
 
 
 
Answers to practice questions 
 

1 C 6 D 11 C 16 C 21 C 26 D 31 D 36    A 41 A 
2 B 7 B 12 B 17 D 22 B 27 A 32 B 37    B 42 A 
3 A 8 D 13 D 18 C 23 C 28 A 33 A 38    C 43 D 
4 A 9 A 14 A 19 B 24 C 29 C 34 B 39    C 44 B 
5 B 10 B 15 B 20 A 25 D 30 D 35 C 40    C 45 C 

 



Practice Questions 
 

1. A distribution has a a mean of 1 and a standard deviation of 2. A simple random sample of 200 is to be measured, and 
the sample mean X  is to be computed. We know the random variable X  has approximately a normal distribution 
because of what?  

 
 A. the shape of the population 
 B. the law of large numbers 
 C. the central limit theorem  
 D. the long term trend of sampling  
 

2. In a test of hypotheses, we fail to reject the null hypothesis at level α if  
 

A. α is very small  
B. the p-value is larger than α 
C. the p-value is smaller than α 
D. The critical value is less than α 

 
 
The distribution of heights for 5th graders is shown. 

 
Interval 

 
Midpoint 

 
Frequency 

Cumulative 
Frequency 

Relative 
Frequency 

     
48-51 19 5 5 . 
52-55 22 (**) 35 . 
56-(*) 25 48 83 . 
60-63 28 12 95 (***) 
64-67 31 5 100 . 

 
3. The right-hand endpoint of the middle Interval, marked (*) in the table, is: 

 
A.  59 
B.  59.5 
C.  60 
D.  60.5 

 
 

4. The frequency for the interval 52-55, marked (**) in the table, is: 
 

A.  30 
B.  35 
C.  65 
D.  Can’t determine, need to know the total 

 
 

5. The relative frequency of the interval 60-63, marked (***) in the table, is: 
 

A.  .05 
B.  .12 
C.  .95 
D.  cannot be determined 

 
 



 
6. If your height in a group of students falls at the 45th percentile, then: 

 
A.  45 students are shorter than you 
B.  45 students are taller than you 
C.  45% of the students are taller than you 
D.  45% of the students are shorter than you 

 
20% of cell phones made by a company are defective. 
 

7. If you sample 20 cell phones, determine the expected number of defective cell phones. 
 

 A. 2 
 B. 4 
 C. 10 
 D. 16 
 

8. If you sample 3 cell phones, determine the probability of at least one defect. 
 

 A. .128 
 B. .200 
 C. .384 
 D. .488 
 

9. A researcher asked random samples of 50 kindergarten teachers and 50 twelfth grade teachers how much of their own 
money they spent on school supplies in the previous school year. The researcher wanted to see if teachers at one grade 
level spent more than teachers at the other grade level. In this study, a teacher’s grade level (kindergarten or 12th grade) 
is an example of: 
 

 A. an explanatory variable 
 B. a confounding  variable 
 C. a response variable 
 D. a dependent variable 
 
 

10. If the null and alternative hypotheses are H0: μ ≥ 50 and Ha: μ < 50, the appropriate test is: 
 

A.  two-tailed test 
B.  left-tailed test 
C.  right-tailed test 
D.  none of the above 

 
11. If we are testing for the difference between the means of two independent samples, with sample standard deviations of 

s1 = 13 and s2 = 20 and sample sizes n1 = 10 and n2 =5, the number of degrees of freedom for a pooled variance two-
sample t-test is equal to: 

 
A.  4 
B.  9 
C.  13 
D.  14 

 
12. Four models have correlation coefficients as shown below:: 

                    Model A: r  = +0.39              Model B: r = –0.45          Model C: r= +0.18          Model D: r = 0.0 
              Which Model has the strongest correlation? 
 

A   Model A 
B   Model B 
C.  Model C 
D.  Model D 

 



 
200 actuaries were classified by region and job type 

 East Central West Total 
Insurance  50 40 10 100 
Consulting 30 5 30 65 
Other 20 5 10 35 
Total 100 50 50 200 

 
13. What is the probability that a randomly selected actuary is from the east 

 
 A. 10%  
 B. 25% 
 C. 30% 
 D. None of the Above 
 

14. Given that an actuary is from the Central Region, what is the probability that the actuary works in insurance? 
 
 A. 40/50 
 B. 40/100 
 C. 40/200 
 D. None of the Above 
 

15. In doing a Chi-Square test for independence, what is the Expected Value For Insurance actuaries in the West 
 
 A. 10 
 B. 25 
 C. 50 
 D. Need more information 
 

16. What does the ANOVA F in simple linear regression test? 
 
 A. The strength of a correlation between X and Y  
  B. Do X and Y have the same variance? 

 C. The significance of a correlation between X and Y 
 D. none of the above 

 
 

17. If the correlation coefficient for X and Y is –0.60, then 
 

A. An increase in X would be associated with a decrease in Y 
B. X and Y are negatively correlated 
C. The least-square line XbbY 10 += would have a negative slope 
D. All of the above  

 
 



 
Complete the following ANOVA table for a one factor Analysis of Variance Model with a total sample size of 35 
 

ANOVA table     
Source SS  df  MS F

Between _____ ____  ______ _____
Within  _300  _30  ______  
Total 700       

 
18. The Null hypothesis that corresponds to this test is 

 
 A. Ho: μi=μj for all possible pairs of means 
 B. Ho: μ1=μ2=μ3=μ4 
 C. Ho: μ1=μ2=μ3=μ4=μ5 
 D. None of the Above 
 

19. What is the Mean Squared Between? 
 
 A. 400 
 B. 100 
 C. 10 
 D. None of the Above 
 

20. If the critical value for your test was F=10.50, the correct decision would be 
 
 A. Fail to Reject Ho 
 B. Reject Ho 
 C. Cannot determine without knowing the p-value. 
 D. Cannot determine without knowing the sample means. 
 
 
 

21. A data set has a median=70, 1st quartile =20 and 3rd quartile =80. What is the interquartile range? 
 

 A. 10 
 B. 50 
 C. 60 
 D. 80 
 
A chi-square goodness of fit test was being used to test the following hypothesis: 
Ho: p1= p2= p3= p4 
Ha: at least one pi is different. 
The Observed Values are    Group 1 = 300    Group 2 = 300  Group 3 = 200    Group 4 = 200   
 

22. Determine the Expected Value for Group 2. 
 

 A. 200 
 B. 250 
 C. 300 
 D. 350 
 

 
23. A researcher wants to test the Null Hypothesis Ho: σ=4. The test statistic will follow which of the following probability 

distributions? 
 

 A. Z  
 B. t 
 C. χ2 
 D. F 
 
 
 



Waiting time for a text message follows Exponential Distribution mean equal 10 minutes  
 
24. What is the median waiting time in minutes (rounded to one decimal) 

 
 A. 14.4 
 B. 10.6 
 C. 6.9 
 D. 5.0 
 

25. The shape of this distribution is 
 
 A. skewed negative 
 B. symmetric 
 C. bimodal 
 D. skewed positive 
 

 
26. The probability of missing your bus is 10%. The probability of forgetting your umbrella is 20%. Assuming these are 

independent events, what is the probability of missing your bus and forgetting your umbrella? 
A.  30% 
B.  20% 
C.  10% 
D.  2% 

27. 49 observations are taken from a normally distributed population in order to find a confidence interval for the population 
mean.  The sample mean is 30 and the sample standard deviation is 7. The 95% confidence interval is approximately: 

A.  28 to 32 
B.  29 to 31 
C.  23 to 37 
D.  16 to 44 

28.   A researcher wants to test the claim that the mean score for the treatment group (population 1) is less than the mean score 
for subjects in the control program (population 2). What is the correct alternative hypothesis? 

 A. Ha: μ1−μ2<0 
 B. Ha: μ1−μ2=0 
 C. Ha: μ1−μ2>0 
 D. Ha: μ1−μ2≠0 
29.  70% of Americans are overweight. If 2 Americans are randomly selected, determine the probability of exactly 1 being 

overweight. 
 

 A. .70 
 B. .49 
 C. .42 
 D. .21 

30. In planning experiments and surveys, the sample mean is often viewed as a good estimate of the population mean μ 
because: 
A.  for large samples, the distribution of the sample mean is approximately normal 
B.  the variability of the sample mean can be decreased by increasing the sample size 
C.  the sample mean is an unbiased estimate of μ 
D.  all of the above 

31. The expression n - 1 associated with a standard deviation is also known as: 
A.  a biased estimate 
B.  a sum of squares 
C.  the range 
D.  degrees of freedom 

32. The probability of a Type II error for a test is: 
 
A. The chance that we fail to reject HO when HO is true. 
B. The chance that we fail to reject HO when HA is true. 
C. The chance that we reject HO when HO is true. 
D. The chance that we reject HO when HA is true. 

 



 
One hundred observations are taken from a normally distributed population in order to find a confidence interval for the 
population mean.  The sample mean is 6.1 and the sample standard deviation is 1.00. 

33. In this situation, the 95% confidence interval for the mean extends from: 

            A.  5.9 to 6.3 
            B.  6.1 to 6.3 
            C.  5.8 to 6.4 
            D.  4.2 to 10.2 
 

34. In this situation, a 95% confidence interval is: 
A.  narrower than a 90% confidence interval 
B.  wider than a 90% confidence interval 
C.  wider than a 99% confidence interval 
D.  more than one of the above 

 
35. In this situation, the null hypothesis that the population mean is 4.3 is tested against the alternative that it is not equal to 

4.3.  The null hypothesis is: 
A.  not rejected at the 5% level 
B.  not rejected at the 1% level 
C.  rejected at the 5% level 
D.  more than one of the above 

 
A particular population of college men have weights distributed with population mean = 80kg and  
population standard deviation = 8kg. 

36. If it can be assumed that the population is normal, then the probability that one man sampled from this population has a 
weight between 72kg and 88kg is approximately: 
A.    .68 
B. .34 
C. .50 
D. .17 

 
37. If a man is randomly selected from this group, the probability his weight exceeds 80 kg is 

A      .05 
B      .50 
C      .95 
D      need more information 

 
38. If it CANNOT be assumed that the population is normal then the probability that the average weight of 64 men sampled 

from this population lies between 79 and 81kg is approximately: 
A.   .997 
B.   .95 
C    .68 
D    cannot be determined 

 
39. The upper .05 critical value of the standard normal distribution used in a two-tailed test is what?  

 A. 1.282  
 B. 1.645  

C. 1.960  
D. 2.000 
 

40. The power of a test is 
 
A.   The probability of making Type I error 
B.   The probability of making Type II error 
C.   The probability of rejecting a false null hypothesis. 
D.   The probability of failing to reject a true null hypothesis 

 



 
A manager is concerned that overtime (measured in hours) is contributing to more sickness (measured in sick days) among the 
employees. Data records for 10 employees were sampled with the following results: 

 
41. What is the least-square equation? 

 
 A. 5369.0621.ˆ += XY  

 B. XY 5369.0621.ˆ +=  
 C. Cannot be determined from the sample data  
 
42. What is a possible alternative hypotheses for the ANOVA table shown above? 

 
 A. Overtime and sick days are correlated. 
 B. All populations have the same mean. 
 C. The slope of the regression line is zero. 
 D. None of the above 
 

43. What does 5.3632 in the ANOVA table represent? 
 

 A. The mean square error of the model 
 B. The sum of the squared residual errors divided by n-2 
 C. The variance of residual errors 
 D. All of the above. 
 

44. What interval has a 95% probability of containing the actual sick days for an employee who works 100 hours? 
 

 A. (4.7 to 8.8)     sick days 
 B. (1.0 to 12.5)   sick days 
 C. (15.6 to 47.6) sick days 
 D. (14.7 to 48.4) sick days 
 

45. In conducting a hypothesis test with 01.=α , what conclusion(s) can we draw? 
 

 A. It is highly unlikely that overtime and sick days are related. 
 B. There is a negative correlation between sick days and overtime. 
 C. The slope of the regression line is not equal to zero. 
 D. All of the above. 
 
 
 

 
  


