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I. Multiple Choices (60%,each counts 3%) 
1. From a group of six people, two individuals are to be selected at random.  How many possible 

selections are there? 
(A) 12                                                      (B) 36 
(C) 15                                                      (D) 8 
 

2. Which of the following statements is(are) always true? 
(A) -1≦P(Ei)≦1                                       (B) P(A)=1 - P(Ac) 

(C) P(A) + P(B)=1                                     (D) ΣPi>1 
 

3. On a December day, the probability of snow is .30. The probability of a "cold" day is .50. The 
probability of snow and "cold" weather is .15.  Are snow and "cold" weather independent events? 
(A) only if given that it snowed                     (B) no 
(C) yes                                                     (D) only when they are also mutually exclusive 

 
4. The life expectancy of a particular brand of tire is normally distributed with a mean of 40,000 and a 

standard deviation of 5,000 miles. What is the probability that a randomly selected tire will have a life 
of at least 30,000 miles? 
(A) 0.4772                                                (B) 0.9772 
(C) 0.0228                                                (D) 0.5000 

 
5. If X and Y are any random variables with E(X) = 5, E(Y) = 6, E(XY) = 21, V(X) = 9 and V(Y) = 10, 

then the relationship between X and Y is a: 
(A) strong positive relationship                     (B) strong negative relationship 
(C) weak positive relationship                      (D) weak negative relationship 
 

6. The exponential density function f(x): 
(A) is bell-shaped.                                      (B) is symmetrical. 
(C) approaches infinity as x approaches zero.  (D) approaches zero as x approaches infinity. 

 
7. The number of parameters for an F distribution is: 

(A) 1                                                        (B) 2 
(C) 0                                                        (D) None of these choices. 

 
8. A posterior probability value is a prior probability value that has been: 

(A) modified on the basis of new information. (B) multiplied by a conditional probability value. 
(C) divided by a conditional probability value. (D) added to a conditional probability value. 
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9. Suppose X = the number of cars owned by a family in the U.S. The probability distribution of X is 

shown in the table below. 
X 0 1 2 3 

Probability 0.56 0.23 0.12 0.09 
What is the chance that a family owns more than one car? 
(A) 0.23                                                     (B) 0.21 
(C) 0.44                                                    (D) None of these choices. 

 
10. Suppose you choose two families at random. What is the chance that they each own one car? (That 

means family A owns a car and family B owns a car.) 
(A) 0.23                                                    (B) 0.23 + 0.23 = 0.46 
(C) 0.23 + 0.23-(0.23)*(0.23) =0.4071            (D) (0.23)*(0.23) = 0.0529 
 

11. The hypothesis of most interest to the researcher is: 
(A) both hypotheses are of equal interest.        (B) the null hypothesis. 
(C) the alternative hypothesis.                       (D) neither hypothesis is of interest. 
 

12. In testing the hypothesis H0: μ = 100 vs. H1: μ > 100, the p-value is found to be 0.074, and the sample 
mean is 105. Which of the following statements is true? 
(A) The probability of observing a sample mean at least as large as 105 from a population whose mean 

is 100 is 0.074. 
(B) The probability of observing a sample mean smaller than 105 from a population whose mean is 

100 is 0.074. 
(C) The probability that the population mean is larger than 100 is 0.074. 
(D) None of these choices. 
 

13. Statistical methods that require, among other assumptions, that the populations be normally 
distributed are known as: 
(A) distribution-free techniques.                   (B) nonparametric techniques. 
(C) parametric techniques.                           (D) both (A) and (B) are correct. 

 
14. In constructing a confidence interval estimate for the difference between two population proportions, 

we: 
(A) pool the population proportions when the populations are normally distributed. 
(B) pool the population proportions when the population means are equal. 
(C) pool the population proportions when they are equal. 
(D) never pool the population proportions. 
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15. Which of the following is not a required condition for one-way ANOVA? 

(A) The sample sizes must be equal. 
(B) The populations must all be normally distributed. 
(C) The population variances must be equal. 
(D) The samples for each treatment must be selected randomly and independently. 
 

16. In regression analysis, the residuals represent the: 
(A) difference between the actual x values and their predicted values. 
(B) difference between the actual y values and their predicted values. 
(C) square root of the slope of the regression line. 
(D) change in y per unit change in x. 
 

17. The coefficient of correlation is used to determine: 
(A) the predicted value of y for a given value of x. 
(B) the least squares estimates of the regression parameters. 
(C) the strength and direction of the linear relationship between x and y. 
(D) all of these choices. 
 

18. Suppose the value of your chi-squared test statistic in a goodness-of-fit test is equal to 0. What do you 
conclude? 
(A) Reject H0. Conclude that at least one proportion is not equal to its specified value. 
(B) Fail to reject H0. Not enough evidence to say the proportions are different from what is listed in H0. 
(C) Not enough information; need the degrees of freedom for the test. 
(D) None of these choices. 
 

19. Which of the following statements regarding multicollinearity is not true? 
(A) It exists in virtually all multiple regression models. 
(B) It is also called collinearity and intercorrelation. 
(C) It is a condition that exists when the independent variables are highly correlated with the 

dependent variable. 
(D) All of these choices are true. 
 

20. The power of a test is measured by its capability of: 
(A) rejecting a null hypothesis that is false. 
(B) not rejecting a null hypothesis that is false. 
(C) rejecting a null hypothesis that is true. 
(D) not rejecting a null hypothesis that is true. 
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II.Short Answers (40%) `
1. In recent years the irradiation of food to reduce bacteria and preserve the food longer has become more 

common. A company that performs this service has developed four different methods of irradiating 
food. To determine which is best, it conducts an experiment where different foods are irradiated and the 
bacteria count is measured. As part of the experiment the following foods are irradiated: meat, poultry, 
veal, tuna, and yogurt. The results are shown below.(10%) 

 
                Bacteria Count   

Food Method 1 Method 2 Method 3 Method 4 

Meat    47    53    36    68 

Poultry    53    61    48    75 

Veal    68    85    55    45 

Tuna    25    24    20    27 

Yogurt    44    48    38    46 
 

(1) Set up the ANOVA Table. Use α = 0.01 to determine the critical values. 
(2) Can the company infer at the 1% significance level that differences in the bacteria count exist 

among the four irradiation methods? 
 

2. A statistics professor investigated some of the factors that affect an individual student's final grade in 
her course. She proposed the multiple regression model , where y is the 
final grade (out of 100 points), x1 is the number of lectures skipped, x2 is the number of late 
assignments, and x3 is the midterm exam score (out of 100). The professor recorded the data for 50 
randomly selected students. The computer output is shown below.(10%) 

Regress Analysis Result 
Predictor Coef StDev     T 
Constant 41.60 17.80 2.337 

x1 3.18 1.66 1.916 
x2 1.17 1.13 1.035 
x3 0.63 0.13 4.846 

R2 = 30.0%  
  

ANOVA Table 
Source of Variation df  SS MS F 
Regression 3 3716 1238.667 6.558 
Error 46 8688 188.870  
Total 49 12404  
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 `
(1)Does this data provide enough evidence to conclude at the 5% significance level that the model is 

useful in predicting the final grade? 
(2)Does this data provide enough evidence at the 5% significance level to conclude that the final grade 

and the number of late assignments are negatively linearly related? 
(3)Interpret the coefficient b3. 
(4)What is the coefficient of determination? What does this statistic tell you? 

 
3. A temporary worker productivity is normally distributed. One worker produces an average of 84 units 

per day with a standard deviation of 24. Another worker produces at an average rate of 74 per day with 
a standard deviation of 25.(10%) 
(1) What is the probability that in any single day worker 1 will outproduce worker 2? 
(2) What is the probability that during one week (5 working days), worker 1 will outproduce worker 2 

on average? 
 

4. A DVD rental store wants to know what proportion of its customers are under age 21. A simple random 
sample of 500 customers was taken, and 375 of them were under age 21. Presume that the true 
population proportion of customers under age 21 is 0.68. (10%) 
(1) Find the mean and standard deviation of .  
(2) What is the probability that the sample proportion is within 0.03 of the true proportion of customers 

who are under age 21? 
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