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PART I.  MULTIPLE CHOICES (29 questions, 2.5 points each, 72.5 points) 
Standard Normal Distribution Table is on the last page. 
請於答案卷註明題號、依序作答 

1. Each month the U.S. government reports the median price of new homes sold in the United States.  Which 
of the following is an advantage of using the median instead of the mean in this situation? 

a. the median uses every data value. 
b. the median is not sensitive to extreme values. 
c. the median is more widely accepted and used by statisticians than either the mean or the 

mode. 
d. the median has desirable mathematical properties that neither the mean nor the mode have. 

   e.  it is easy to compute the median. 
 
2. Consider a sample with a mean of 20 and a standard deviation of 2.  Which of the following shows the 

proportion of the data within the range from 14 to 26 is best 
a. at most 75% 
b. at most 60% 
c. at least 75% 
d. at least 89% 

 e. exactly 89% 
 
3. Consider a set of numbers having a bell-shaped distribution with a mean of 30 and a standard deviation 

of 2.  The proportion of the data within the range from 26 to 34 is  
a. approximately 68% 
b. at least 68% 
c. approximately 95% 
d. at least 95% 

 e. approximately 100% 
 
4.   For a sample of size n > 1, the standard deviation of the sample mean, xσ  

a. is always greater than the standard deviation of the population. 
b. is always less than the standard deviation of the population. 
c. is equal to the standard deviation of the population. 
d. could be greater than, less than, or equal to the standard deviation of the population  
e. does not depend on the standard deviation of the population. 

 
5.    Is there a strong relationship between a chief executive officer’s annual compensation and her or his 

organization’s recent profitability?  To explore this relationship, we compute the correlation 
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coefficient between the CEO’s 1997 salary (in $1,000) and the change in company’s net income from 
1996 to 1997 (in %).  The correlation coefficients are given as follows: 

    
  1997 Salary 1996 Net Income 
 1997 Salary 1  
 1996 Net Income 0.1667 1 
 

Then, it is very likely that 
a. there is a strong positive relationship between a CEO’s 1997 salary and his or her company’s 

1996 net income. 
b. there is no strong relationship of any kind between a CEO’s 1997 salary and the company’s 

1996 net income. 
c. there is a weak linear relationship between a CEO’s 1997 salary and the company’s 1996 net 

income. 
d. a CEO’s 1997 salary is independent of his or her company’s 1996 net income. 
e. none of the above 

 
6.  Let X be the duration of a typical tele-marketing call, which is normally distributed with μ = 10 seconds 

and σ = 4 seconds.  For a random sample of n = 25 calls we have: 
a. E( x ) = 10 seconds and xσ = 0.8 seconds 
b. E( x ) = 0.045 seconds and xσ = 16 seconds 
c. E( x ) = 10 seconds and xσ = 0.64 seconds 
d. E( x ) = 250 seconds and xσ = 40 seconds 
e. E( x ) = 10 seconds and xσ = 4 seconds 

 
7.  In a particular large city, 30% of the households have installed electronic security systems. If 20 

households are chosen at random, the number of households which have installed electronic security 
systems follows  
a. a normal distribution 
b. a binomial distribution 
c. a Poisson distribution 
d. an exponential distribution 
e. a chi-square distribution 

 
8. Statement A:  "Mutually exclusive events are always independent." 

Statement B:  "An event and its complement are mutually exclusive and collectively exhaustive." 
Statement C:  "X and Y are independent if and only if P(X|Y) = P(Y|X)." 
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Which of the above statement(s) is(are) correct? 
a.  only A 
b.  only B 
c.  A and B 
d.  B and C 
e.  none of the above 
 

9.    A manager of a used car lot took inventory of 200 automobiles in his lot and constructed the following 
table based on the ages of cars and their makes: 

 
    Age (in years) 
    0~2 3~5 6~10 Over 10

Total 

Foreign 40 35 20 5 100 
Make 

Domestic 35 45 15 5 100 
 

If a car is randomly selected from the lot, what is the probability that it was either a foreign car or less 
than three years old? 
a.  0.675 
b.  0.875 
c.  0.500 
d.  0.17 
e.  none of the above 

 
10. Let x  be the mean of a sample of size 10 randomly chosen from a population which follows a 

uniform distribution. The sampling distribution of x  is 
 a.  a binomial distribution. 
 b.     a normal distribution. 
 c.     a t distribution. 
 d.     a uniform distribution. 
 e.  none of the above 
 
11.  The t-distribution with n – 1 degrees of freedom has: 

a. no variation unless n is less than 30. 
b. a smaller variance than the standard normal distribution if n is greater than 30. 
c. the same variance as the standard normal distribution if n is less than 30. 
d. always a larger variance than the standard normal distribution. 
e. none of the above 



東吳大學九十八學年度碩士班研究生招生考試試題 
第 4 頁，共 12 頁 

系 

級 
企業管理學系碩士班 B、D組 

考試 

時間 
 120 分鐘 

科 

目 
統計學 

本科 

總分 
 100 分 

12.  Which of the following statements is not true about point estimation? 
a. The sample mean is an unbiased estimator of the population mean. 
b. The sample proportion is an unbiased point estimator of the population proportion. 
c. An unbiased estimator has no sampling error. 
d. A consistent point estimator tends to become closer to the population parameter as the sample 

size increases. 
e. A point estimator gives no information about how close it is to the unknown population 

parameter.  
13. Which of the following statements is not true about confidence intervals? 

a. The larger the sample size, the narrower the confidence interval. 
b. The smaller the confidence level, the narrower the confidence interval.  
c. The smaller the population variance, the wider the confidence interval. 
d. For the same population parameter, a confidence interval based on a t-statistic is always wider 

than the corresponding interval based on z-statistic. 
14.  Which of the following statements is not true about hypothesis testing? 

a. A statistical hypothesis is a claim or conjecture about unknown population parameters. 
b. A null hypothesis is an assertion we hold true until we have sufficient statistical evidence to 

conclude otherwise.  
c. There are two hypotheses: null and alternative hypotheses. 
d. A large p-value indicates strong evidence against the null hypothesis.  

 
15. Which of the following statements is not true about the errors in hypothesis testing? 

a. A type I error occurs if we reject the null hypothesis when it is true. 
b. A type II error occurs if we do not reject the null hypothesis when it is false. 
c. For a given sample size, the larger the probability of committing a type I error, the larger the 

probability of committing a type II error. 
d. We cannot decrease both the probability of committing a type I error and the probability of 

committing a type II error without changing the sample size. 
 
16. We wish to test if there is evidence to support that a new fertilizer increases the yield compared to an 

old fertilizer. Let pnew and pold denote the yields of the new and the old fertilizers, respectively. The 
appropriate null and alternative hypotheses are 
a. H0: pnew ≤ pold  Ha: pnew > pold 
b. H0: pnew ≥ pold  Ha: pnew < pold 
c. H0: pnew = pold  Ha: pnew ≠ pold  
d. H0: pnew = pold  Ha: pnew > pold  
e. H0: pnew > pold  Ha: pnew ≤ pold 
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17. In testing H0: μ = 10 against Ha: μ ≠ 10, the standardized test statistic z has an observed value of z = 
1.0.  The p-value of the test is approximately 
a. 0.05 
b. 0.16 
c. 0.32 
d. 0.025 
e. 0.10 

18.  Given n = 100 and 2σ = 4, with a 95% confidence level, the margin of sampling error of using x  to 

estimate μ is 
a. 0.0392 
b. 0.392 
c. 0.784 
d. 7.84 
e. none of the above 

 
19.  We like to estimate a company’s market share such that the sample estimate is required to be within 

± 4% from the true unknown market share, with 95% confidence level.  Then, a conservative 
sample size required for the estimation is about 
a. 601 
b. 701 
c. 423 
d. 849 
e. 1001 

 
20.  We want to estimate the unknown mean of a population using a sample mean. Assume that the 

population standard deviation is known and the current sample size is 100.  To reduce the current 
margin of sampling error to half with the same confidence level, we need to take a sample of size: 
a. 50 
b. 100 
c. 150 
d. 200 
e. 400 
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The following problem statement is for questions 21-23. 
 
The marketing manager of a large manufacturer of household batteries wants to decide which of two equally 
priced brands to market. To do this, she takes a random sample of 100 batteries of each brand. The lifetimes, 
measured in hours, of batteries are recorded. The data set is partially given below, along with their summary 
statistics. 
    
 Lifetime (hours) 
 

Battery 
Brand One Brand Two 

 1 99.11 110.65 
 2 99.45 92.24 
 3 98.39 96.63 
 4 97.07 99.45 
 5 99.97 102.55 
 … … … 
 … … … 
 100 98.78 96.70 
 Mean 100.20 99.46 
 St. Dev. 2.82 6.31 
    
 
21. Before testing for the difference between the mean lifetimes of the two brands, she would like to 

know whether the underlying population variances are equal. We can conclude with α = 5% that 
(Note that F.975, 99, 99 = 0.673 and F.025, 99, 99 = 1.486.) 
a. there is a significant difference between the two population variances, since the test statistic 

2.82/6.31 is less than 0.673.  
b. there is no significant difference between the two population variances, since test statistic 

2.82/6.31 is less than 1.486. 
c. there is a significant difference between the two population variances, since the test statistic 

(2.82/6.31)2 is less than 0.673. 
d. there is no significant difference between the two population variances, since the test statistic 

(2.82/6.31)2 is less than 1.486. 
e. none of the above 
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The following problem statement is for questions 22 and 23. 
 
Assume there is a significant difference between the two population variances. The EXCEL and MINITAB 
outputs of the t-test for the difference between the two population means, assuming unequal population 
variances, are given below:    
 
EXCEL output 
 

t-Test: Two-Sample Assuming Unequal Variances 

   

  Brand One Brand Two

Mean 100.20 99.46

Variance 7.96 39.86

Observations 100 100

Hypothesized Mean Difference 0  

df 137  

t Stat 1.068  

P(T<=t) one-tail 0.144  

t Critical one-tail 1.656  

P(T<=t) two-tail 0.288  

t Critical two-tail 1.977   

 
 
MINITAB output 
 

Two-Tailed T-Test and CI: (Assume Unequal Variance) 
 
Two-sample T for Brand One vs Brand Two 

 

            N      Mean     StDev   SE Mean 

Brand On  100    100.20      2.82      0.28 

Brand Tw  100     99.46      6.31      0.63 

 

Difference = mu Brand One - mu Brand Two 

Estimate for difference:  0.738 

95% CI for difference: (-0.629, 2.106) 

T-Test of difference = 0 (vs not =): T-Value = 1.07  P-Value = 0.288  DF = 137 
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One-Tailed T-Test and CI: (Assume Unequal Variance) 
 
Two-sample T for Brand One vs Brand Two 

 

            N      Mean     StDev   SE Mean 

Brand On  100    100.20      2.82      0.28 

Brand Tw  100     99.46      6.31      0.63 

 

Difference = mu Brand One - mu Brand Two 

Estimate for difference:  0.738 

95% lower bound for difference: -0.407 

T-Test of difference = 0 (vs >): T-Value = 1.07  P-Value = 0.144  DF = 137 

 

22. In testing 210 : μμ =H  against 21: μμ ≠aH  with α = 5%, we can conclude that 

a. there is no significant difference between the two population means, since p-value = 0.144 > 
0.05. 

b. there is no significant difference between the two population means, since p-value = 0.288 > 
0.05. 

c. there is a significant difference between the two population means, since p-value = 0.144 > 
0.05. 

d. there is a significant difference between the two population means, since p-value = 0.288 > 
0.05. 

e. there is not enough information for testing the equality of the means. 
 

23. In testing 210 : μμ ≤H  against 21: μμ >aH  with α  = 5%, we  

a. do not reject 0H , since the p-value = 0.144 > 0.05/2. 
b. reject 0H , since the p-value = 0.288 > 0.05/2. 
c. do not reject 0H , since the p-value = 0.144 > 0.05. 
d. reject 0H , since 21 xx −  =  0.738 < 1.656. 
e. do not reject 0H , since 21 xx −  =  0.738 < 1.656. 
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24.  Let ei denote the residual for the ith observation.  According to the least squares criterion, the best 
estimated regression line (or prediction equation) is the one that 

a.  minimizes the value of ∑
=

n

i
ie

1

2 . 

b.     minimizes the value of ∑
=

n

i
ie

1
. 

c.     minimizes SSR. 
d.   minimizes SST. 
e. minimizes the correlation coefficient. 

 
The following problem statement is for questions 25-29 
For the following 20 countries, average life expectancy and the number of people per physician are as 
follows:  
 

 

Country 

Average 

Life expectancy 

Number of people 

per physician 

1 73 500 

2 71 400 

3 73 500 

4 71 400 

5 73 600 

6 72 500 

7 47 3600 

8 58 2300 

9 73 300 

10 76 800 

11 75 600 

12 41 11300 

13 71 600 

14 57 2000 

15 75 500 

16 61 7200 

17 57 1600 

18 73 700 

19 63 900 

20 70 700 



東吳大學九十八學年度碩士班研究生招生考試試題 
第 10 頁，共 12 頁 

系 

級 
企業管理學系碩士班 B、D組 

考試 

時間 
 120 分鐘 

科 

目 
統計學 

本科 

總分 
 100 分 

These data were used to obtain the following Excel printout.  Note that in the printout, Physician represents 
the independent variable, the number of people per physician, and Life represents the dependent variable, the 
average life expectancy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
25.   The sample correlation of Life and Physician is 
 a. positive 
 b. negative 
 c. zero 
 d. not significantly different from 0 
 e. larger than 1.0 
 
26. The proportion of variance in life expectancy explained by the number of people per physician is 
 a. .7868 
 b. 1.625 
 c. 1.84E-10 
 d. .6191 
 e. 99.99% 
 

 

Regression Statistics      

Multiple R 0.786827      

R Square ☺☺☺☺☺      

Adjusted R Square 0.597936      

Standard Error 6.298997      

Observations 20      

       

ANOVA       

  df SS MS F Significance F  

Regression 1 1160.807 1160.807 29.25617 3.9E-05  

Residual 18 714.1925 39.67736    

Total 19 1875        

       

  Coefficients Standard Error t Stat P-value Lower 95% Upper 95% 

Intercept 71.60245 1.695219 42.23789 1.84E-19 68.04092 75.16397 

Physician -0.00283 0.000524 ☺☺☺☺☺ 3.9 E-05 -0.0039357 -0.001733 
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27.   The missing t-statistic in the last row of the printout (associated with Physician) is 

 a. 42.24 
 b. 5.41 
 c. 29.26 
 d. -5.41 
 e. 1875 
 
28. Test H0: β1 = 0.    
 a. Reject Ha at α = 1%. 
 b. Reject Ha at α = 99%. 
 c. Fail to reject H0 at α = 5%. 
 d. Fail to reject H0 at α = 1%. 
 e. Reject H0 at α = 1%. 
 
29. Consider Country #16 (Life = 61, Physician = 7,200).  The predicted value and residual are 
 a. predicted value = 51.23,  residual = 9.77. 
 b. predicted value = 51.23,  residual = -9.77. 
 c. predicted value = 193.66, residual = 9.77. 
 d. predicted value = 40.33, residual = -9.77. 
 e. predicted value = -51.23, residual = -9.77. 
 
PART II.  WORK PROBLEMS  (27.5 points) 
 
 30.  A large manufacturing firm believes that its market share is at least 45%.  From time to time, a 
statistical hypothesis test is carried out to check whether the assertion is true.  The test consists of gathering 
a random sample of 500 products sold nationally and finding what percentage of the sample constitutes 
brands made by the firm.  A recent sample showed that 210 out of 500 products are the brand manufactured 
by the firm.  The company wants to detect any decrease in the market share at the α = 0.01 level of 
significance. Let p denote the market share of the firm. 
 

a.  Using p set up the null and alternative hypotheses. (6 points) 
b.  Find the test statistic. (5.5 points) 
c. Find the critical value(s) in the decision rule and make the statistical conclusion. (6 points) 
d.  What is the probability of being able to statistically detect a true decrease in the market share 

of 5%? That is, find the power of test when p = .40. (10 points) 
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 Standard Normal Distribution Table  

z 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359

0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141

0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517

0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879

0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224

0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389

1 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830

1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177

1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545

1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633

1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706

1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767

2 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916

2.4 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964

2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974

2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981

2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986

3 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990

     
       

       

       

       

       

       

       

       

       

      

Entries in the table give the area 

under the curve between the 

mean and z standard deviations 

above the mean. For example, for 

z=1.25, the area under the curve 

between the mean and z is 0.3944  
 


