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注意：a.本試題共三大題，共 100分。 

b.作答時不必抄題。 

c.答案必須依題號順序(填充題依空格編號)標示清楚寫在答案卷上，寫在

試題卷上不予計分。 

d.可使用非程式型之計算器。 

e.填充題和計算題全部使用小數，計算題過程需明列，只寫答案不予計分。 

f.所需值表列於試題後。考完請將答案卷及試題一併繳回。 

 

一、單選題 20% 

1. A graphical presentation of the relationship between two variables is 
a. an ogive   b. a histogram c. either an ogive or a histogram, depending on the 
type of data  d. a scatter diagram 

2. Temperature is an example of a variable that uses 
 a.  the ratio scale  b. the interval scale c.  the ordinal scale  d. either 
the ratio or the ordinal scale 

3.The median of a sample will always equal the 
a. mode b. mean c. 50th percentile d. all of the above are correct 

4. Bayes’ theorem is used to compute 
a. the prior probabilities b. the union of events c. intersection of events  d. 
the posterior probabilities 

5. When sampling without replacement, the probability of obtaining a certain sample 
is best given by a 
a. hypergeometric distribution  b. binomial distribution c. Poisson 
distribution   d. normal distribution 

6. Which of the following is not a characteristic of the normal probability 
distribution? 



試題   共 5 頁，第 2 頁 
 

 

a. The mean, median, and the mode are equal   b. The mean of the distribution can 
be negative, zero, or positive c. The distribution is symmetrical   d. The 
standard deviation must be 1 

7. As the sample size increases, the 
a. standard deviation of the population decreases b. population mean increases  
c. standard error of the mean decreases d. standard error of the mean increases 

8. A property of a point estimator that occurs whenever larger sample sizes tend to 
provide point estimates closer to the population parameter is known as 
a. efficiency   b. unbiased sampling  c. consistency d. relative estimation 

9. A sample of 92 observations is taken from an infinite population.  The sampling 
distribution of x  is approximately  
a. normal because x  is always approximately normally distributed b. normal 
because the sample size is small in comparison to the population size  c. normal 
because of the central limit theorem  d. None of these alternatives is correct. 

10. Whenever the population standard deviation is unknown and the population has a 
normal or near-normal distribution, which distribution is used in developing an 
interval estimation? 

a. standard distribution b. z distribution  c. beta distribution d. t distribution 
 

二、填充題 45% 

1. You are given the following information on Events A, B, C, and D. 
 P(A) = 0.4   P(B) = 0.2   P(C) = 0.1     P(A  D) = 0.6   P(A  D) = 0.03   
P(AB) = 0.3   P(A  C) = 0.04  

a.  P(D) =    (1)     .   b. P(A  B) =    (2)     .  

c.  P(AC) =   (3)     .   d. the complement of C=    (4)    .  

e. Are A and C mutually exclusive or/and independent?     (5)    . 
2. Forty percent of all registered voters in a national election are female.  A random 

sample of 5 voters is selected. 
a. The probability that the sample contains 2 female voters is     (6)   . 
b. The probability that there are no females in the sample is    (7)   . 

3. The random variable x is the number of occurrences of an event over an interval of 
10 minutes.  It can be assumed that the probability of an occurrence is the same in 
any two time periods of an equal length.  It is known that the mean number of 
occurrences in ten minutes is 6. 

a. What does the probability distribution of the random variable x satisfies?   (8)   . 
b. What is the probability that there are 8 occurrences in 10 minutes?    (9)   . 
c. What is the probability that there are less than 2 occurrences in 5 minutes?  (10)  . 
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4. The miles-per-gallon obtained by the 1995 model Z cars is normally distributed 
with a mean of 22 miles-per-gallon and a standard deviation of 5 miles-per-gallon. 
a. What is the probability that a car will get 13.35 to 35.1 miles-per-gallon?   (11)  . 
b. What is the probability that a car will get more than 29.6 miles-per-gallon?   (12)  . 
c. What is the probability that a car will get exactly 22 miles-per-gallon?    (13)   . 

5. Given below are five observations collected in a regression study on two variables 
x (independent variable) and y (dependent variable). 

 x y 
 10 7 
 20 5 
 30 4 
 40 2 
 50 1 

a. Develop the least squares estimated regression equation.   (14)   . 
b. Compute the coefficient of determination.   (15)   . 

 
三、計算題 35% 

1. (10%) A sample of 150 individuals (males and females) was surveyed, and the 
individuals were asked to indicate their yearly incomes.  The results of the survey 
are shown below. 

 Income Category Male Female 
$20,000 up to $40,000 10 30 
$40,000 up to $60,000 35 15 
$60,000 up to $80,000 15 45 

Test at α = 0.05 to determine if the yearly income is independent of the gender. 
 

2. (10%) The management of Recover Fast Hospital (RFH) claims that the average 
length of stay in their hospital after a major surgery is less than the average length of 
stay at General Hospital (GH).  The following data has been accumulated to test 
their claim. Assume the two populations are normally distributed and have equal 
variances. Test to see if the average length of stay in RFH is significantly less than 
the average length of stay in GH.   Let α = 0.05. 

 
 RFH GH 
 Sample size 16 26 
 Mean (in days) 4 5 
 Std. Deviation 0.5 0.75 
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3. (15%) The marketing department of a company has designed three different boxes 
for its product.  It wants to determine which box will produce the largest amount 
of sales.  Each box will be test marketed in five different stores for a period of a 
month.  Below you are given the information on sales. 

 Store 1 Store 2 Store 3 Store 4 Store 5 
 Box 1 210 230 190 180 190 
 Box 2 195 170 200 190 193 
 Box 3 295 275 290 275 265 
 a. Construct an ANOVA table. 
 b. State the null and alternative hypotheses. What conclusion do you draw? 
 
 
Note: 8415.305.0,1

2 =χ , 9915.505.0,2
2 =χ , 8147.705.0,3

2 =χ , 4877.905.0,4
2 =χ  

3177.505.0,8,1 =F , 9054.405.0,8,2 =F , 2660.405.0,8,3 =F , 7938.305.0,8,4 =F  
7531.150.0,51 =t , 1807.105.0,52 =t , 8396.105.0,40 =t ,  1314.2025.0,15 =t  
0595.2025.0,25 =t  0211.2025.0,40 =t  
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