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Resit Exam Business Research Methods pre-MSc 

February, 3, 2010, 14:00 – 17.00h 
 

 

Name: 
 
 
Student number: 
 

This is version 1 
 

Please, fill in this version number on your answer form. 
 

 
Please read this first: 
 
 This exam contains 13 pages. Please check this. 
 The exam consists of 20 multiple choice questions and two open questions. 
 Every multiple choice question has 4 answer alternatives. One of these four is the best 

alternative, and that is the one you should indicate on the answer form (the red form on your 
table). Please, follow the instructions on the form on how to use it. Also fill in on the answer 
form: the version number of the exam you make, your student number, name, address, the 

name of the course (BRM), and the date. Do not forget to give your student number both in 
digits and stripes. 

 The answers to the open questions can be written in the boxes below each question on the 
exam itself. 

 Please write down your name and student number on both the exam (first page + pages with 
open questions) and the red answer form. 

 Please show your student card upon request. 
 If you have finished the exam, please hand in the exam itself and the red form! 
 

Grade (with reservation): 






 

10

OQMCQ10
. 

 
OQ is the number of points you score on the open questions (max. 45), and MCQ is the number 
of points you score on the multiple choice questions. 
 

15

5answers correct of number
45MCQ


    

 

Good luck! 
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Multiple Choice Questions (max 45 points) 
 

1) A sample of size 40 is taken from an infinite population whose mean and standard 
deviation are 68 and 12, respectively. The probability that the sample mean is larger 
than 70 equals: 
 

 A. P(Z > 70). 
 B. P(Z > 2). 
 C. P(Z > 0.17). 
 D. P(Z > 1.05). 
   

 
2) In a perfectly symmetric bell shaped "normal" distribution: 

 
 A. The mean equals the median. 
 B. The median equals the mode. 
 C. The mean equals the mode. 
 D. All of these choices are true. 
   

 
3) The collection of all possible events is called: 

 
 A. An outcome. 
 B. A sample space. 
 C. An event. 
 D. None of these choices. 
   

 
4) The sample size needed to estimate a population mean to within 50 units was found 

to be 97. If the population standard deviation was 250, then the confidence level used 
was: 
 

 A.  99%. 
 B. 95%. 
 C.  90%. 
 D. None of these choices. 
   

 
5) If we want to compute the probability of a Type II error, which of the following 

statements is false? 
 

 A. We need to know the significance level α. 
 B. We need to know the sample size n. 
 C. We need to know the alternative value of the population mean μ. 
 D. All of these choices are true. 
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6) If event A and event B cannot occur at the same time, then A and B are said to be: 

 
 A. Mutually exclusive. 
 B. Independent. 
 C. Collectively exhaustive. 
 D. None of these choices. 
   

 
7) Given that the sum of squares for error is 60 and the sum of squares for regression is 

140, then the coefficient of determination is: 
 

 A. 0.429. 
 B. 0.300. 
 C. 0.700. 
 D. None of these choices. 
   

 
8) Usin Using a confidence interval when conducting a two-tail test for μ, we do not reject H0 if 

the hypothesized value for μ: 
 

 A. Is to the left of the lower confidence limit (LCL). 
 B. Is to the right of the upper confidence limit (UCL). 
 C. Falls between the LCL and UCL. 
 D. Falls in the rejection region. 
   

 
9) A chi-squared goodness-of-fit test is always conducted as a(n): 

 
 A. Lower-tail test. 
 B. Upper-tail test. 
 C. Two-tail test. 
 D. All of these choices are true. 
 
 

 

10) To test the validity of a multiple regression model, we test the null hypothesis that the 
regression coefficients are all zero by applying the: 
 

 A. t-test. 
 B. z-test. 
 C. F-test. 
 D. None of these choices. 
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11) A Type II error is committed if we make: 
 

 A. A correct decision when the null hypothesis is false. 
 B. A correct decision when the null hypothesis is true. 
 C. An incorrect decision when the null hypothesis is false. 
 D. An incorrect decision when the null hypothesis is true. 
   

 
12) Which of the following is not a characteristic of a binomial experiment? 

 
 A. There is a sequence of identical trials. 
 B. Each trial results in two or more outcomes. 
 C. The trials are independent of each other. 
 D. The probability of success p is the same from one trial to another. 
   

 

13) The standard error of the mean: 
 

 A. Is never larger than the standard deviation of the population. 
 B. Decreases as the sample size increases. 
 C. Measures the variability of the mean from sample to sample. 
 D. All of these choices are true. 
  

 
14) 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. 
   

 
15) If a hypothesis is rejected at the 0.025 level of significance, it: 

 
 A. Must be rejected at any level. 
 B. Must be rejected at the 0.01 level. 
 C. Must not be rejected at the 0.01 level. 
 D. May or may not be rejected at the 0.01 level. 
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16) The p-value of a test is the: 
 

 A. Smallest α at which the null hypothesis can be rejected. 
 B. Largest α at which the null hypothesis can be rejected. 
 C. Smallest α at which the null hypothesis cannot be rejected. 
 D. Largest α at which the null hypothesis cannot be rejected. 
   

 
17) The F-distribution is the sampling distribution of the ratio of: 

 
 A. Two normal population variances. 
 B. Two normal population means. 
 C. Two sample variances. 
 D. None of these choices. 
  

 
18) If A and B are independent events with P(A) = 0.20 and P(B) = 0.60, then P(A|B) is: 

 
 A. 0.20. 
 B. 0.60. 
 C. 0.40. 
 D. 0.80. 
   

 
19) A large chi-squared test statistic in a test of a contingency table means you conclude: 

 
 A. The two nominal variables are equal 
 B. The two nominal variables are dependent. 
 C. The two nominal variables have the same proportions listed in H0. 
 D. None of these choices. 
  . 

 
20) When the data are interval, how does the Wilcoxon signed rank sum test compare to 

the sign test? 
 

 A. Wilcoxon uses the information in the data more effectively. 
 B. Wilcoxon uses the information in the data less effectively. 
 C. Cannot compare the two tests without knowing the sample size. 
 D. None of these choices. 

  
 



 6 

Question 1: Evaluating A New Driving Theory Course (max 20 points) 
 
A driving instructor is offering a driving theory course, in which a mock exam is the 
students’ final preparation for the real exam. The scores on this exam (in the years 
2006-2009) are normally distributed with a mean of 78. The instructor now uses a new 
teaching method, which has been offered to 22 randomly selected students. At January 
7, 2010, this group of students took the (unchanged) mock exam. The average score of 
this group on the mock exam is 82 and the standard deviation of their scores is 7. The 
driving instructor wants to investigate whether the new teaching method leads to higher 
scores on the exam. 
 
Please answer the following questions regarding this example. Use a significance level 
of 5%, unless stated otherwise. If applicable, please motivate your answer and/or show 
the calculations. 
 
a) (4 points) Please specify the correct null and alternative hypotheses. Make sure 

that you define any symbols you are using? 
 

   exam mock style'-old' the on score mean the  0   

  method.new  the offered been have  whostudents of scores the of mean population the  

 
(2 points) 
 

  : 00  H (or, alternatively,   0  : 00  H ). 

  : 01  H (or, alternatively,   0  : 00  H ). 

(2 points) 
------------------------------------------- 
 
Alternative answer:  
 

  method.new  the offered been have  whostudents of scores the of mean population the    

(2 points) 
 

 78 :H0  (or, alternatively,   0 78 :H0  ). 

 78 :H1  (or, alternatively,   0 78 :H0  ). 

(2 points) 
 

 

b) (4 points) Calculate the appropriate test statistic for this sample. 
 

One Sample T Test 
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68.2
227

78-82
 0 




ns

x
t


, which is Student t distributed with 211 nv  degrees of 

freedom 
 
(4 points for the correct answer (minus 1 if there is an error in the calculations))  
 
 
 
 
 
 
 

 

 

 

c) (4 points) Specify the rejection region, based on your hypotheses under a). 

 

 
Using a significance level of 5%, the rejection region for the one-sided test is: 
 

  1.721. Hence, .  21,05.0, tttt v  

 
Given earlier mistake under a). 
 
Using a significance level of 5%, the rejection region for the two-sided test is: 
 

  2.080.| Hence, .  21,025.0,2/ | tttt v  

 
 
(4 points for the correct answer (minus 1 if there is an error in the calculations))  
 
 

 

 

d) (4 points) Can we conclude that the new test leads to better results? 
 

 
The (calculated) test statistic falls in the rejection region. Hence, given 05.0 , we do 

have enough evidence to reject the null hypothesis. This implies that the mean score on 
the new exam is significantly higher than that of the old exam. Conclusion: the new 
teaching method improves the students’ performance.   
 
 
( 4 points) 
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e) (4 points) Would you conclude the same if you use  01.0 . 
 

 

Using a significance level of 1%, the rejection region for the one-sided test is: 
 

  2.518. e,Henc  . 21,01.0,  tttt v  

 
The (calculated) test statistic still falls in the rejection region. Hence, given 01.0 , we 

would also conclude that the new teaching method improves the student’s performance. 
 
(4 points for the correct answer (minus 1 if there is an error in the calculations))   
 
 
Given earlier mistake under a). 
 
Using a significance level of 1%, the rejection region for the two-sided test is: 
 

  2.831.|| e,Henc  . 21,005.0,2/  tttt v  

 
The (calculated) test statistic does not fall in the rejection region anymore. Hence, given 

01.0 , we would conclude that the results of the two teaching methods do not differ. 
 

(4 points for the correct answer (minus 1 if there is an error in the calculations))   
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Question  2: Secretary Productiveness (max 25 points)  
 
Natalie Porter is vice president of an international insurance company, which employs 
860 secretaries world wide. Natalie wants to investigate whether she can improve the 
productiveness of the company’s secretaries. She recently read an article about a new, 
ergonomically designed, keyboard. The authors of this article claim that the new 
keyboard can dramatically increase secretary productiveness. If this claim is correct, 
Natalie wants to replace all the old keyboards at the company by new ones. 
 
To investigate the claim, Natalie asked 12 secretaries to participate in an experiment. 
During the experiment, the secretaries first use the old keyboards to type a particular 
text. For each secretary, the number of correctly typed words per minute is registrated. 
Subsequently, the old keyboards are replaced by new ones (which they have already 
used for 4 weeks) and again the number of correctly typed words are measured for each 
of the twelve secretaries. The results of this experiment are presented below (Table 1). 
 
 
Tabel 1 Productivity using different keyboards 

Secretary Number of 
words/minute 
old keyboard 

Number of 
words/minute 
new keyboard 

1 41.5 43.6 
2 65.3 69.9 
3 38.4 39.8 
4 71.8 73.4 
5 44.9 50.2 
6 47.4 53.9 
7 41.6 40.3 
8 53.2 58.0 
9 60.7 66.9 

10 61.0 66.5 
11 36.1 27.4 
12 34.4 33.7 

 

T Test for Related Samples 

 

Paired Samples Statistics

49.6917 12 12.43393 3.58937

51.9667 12 15.22500 4.39508

prod._old_keyboard

prod._new_key board

Pair

1

Mean N Std. Dev iation

Std. Error

Mean
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Paired Samples Correlations

12 .971 .000
prod._old_keyboard &

prod._new_key board

Pair

1

N Correlation Sig.

 
 

Paired Samples Test

-2.27500 4.34765 1.25506 -5.03736 .48736 -1.813 11 .097
prod._old_keyboard -

prod._new_key board

Pair

1

Mean Std.  Dev iation

Std.  Error

Mean Lower Upper

95% Conf idence

Interv al of  the

Dif f erence

Paired Dif f erences

t df Sig. (2-tailed)

 
 

T Test for Independent Samples 

Group Statistics

12 49.6917 12.43393 3.58937

12 51.9667 15.22500 4.39508

keyboard

old

new

productiv ity

N Mean Std. Dev iation

Std. Error

Mean

 
 

Independent Samples Test

.687 .416 -.401 22 .692 -2.27500 5.67453 -14.04325 9.49325

-.401 21.156 .693 -2.27500 5.67453 -14.07055 9.52055

Equal v ariances

assumed

Equal v ariances

not assumed

productiv ity

F Sig.

Levene's Test f or

Equality  of  Variances

t df Sig. (2-tailed)

Mean

Dif f erence

Std.  Error

Dif f erence Lower Upper

95% Conf idence

Interv al of  the

Dif f erence

t-test  for Equality  of  Means

 
 
Wilcoxon Rank Sum Test 

Ranks

12 11.92 143.00

12 13.08 157.00

24

keyboard

old

new

Total

productiv ity

N Mean Rank Sum of Ranks
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Test Statisticsb

65.000

143.000

-.404

.686

.713
a

Mann-Whitney  U

Wilcoxon W

Z

Asy mp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed

Sig.)]

productiv ity

Not corrected for t ies.a. 

Grouping Variable: keyboardb. 

 
 

The data from Table 1 has been imported in SPSS. Because Natalie was not sure about 
which test to use, she performed several tests, of which the ouput is shown in the tables 
above. 
 
a. (4 points) Which test is statistically correct to find out whether the productivity of 

the new keyboards is higher than that of the old ones, hereby assuming that the 
productivity measures are normally distributed? 

 

 
T Test for Related Samples, because productivity (correct words per minute) is 
measured at an interval scale and we ask the same respondents to use both the ‘old’ 
and the ‘new’ keyboard. Hence, we can rule out the variation in typing productivity 
between secretaries by using a test for matched pairs. We further assume that the 
productivity scores are normally distributed, although we have a small sample.     

 
(4 points) 
 
 
 
 
 

 
b. (4 points) State the appropriate null and alternative hypothesis. 

 

 keyboard. new'' the and old'' the

betweenty productivi in sdifference of population the of mean the  D
 

 
(2 points) 
 

  :0 0DH   

  :1 0DH   

(2 points) 
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Use the correct SPSS-output for answering the next question. Assume α = 0.05. 
 
c. (4 points) Will the null hypothesis be rejected? Motivate your answer. 
 

 
Using the SPSS table of the T Test for Related Samples, we find that the test statistics 
equals -1.813. The corresponding p-value is 0.0485 (0.097/2) for a one-tailed test, and 
0.0485 < α (= 0.05), which means that we do have enough evidence to conclude that the 
new keyboards perform better than the old ones.   
 
(4 points) 
 
 
 
 
 

 

d. (4 points) How large would be the probability that Natalie wrongly decided to buy 
new keyboards? Assume that she only considers the outcome of the test in 
deciding whether to purchase new keyboards. 

 

 
This is a Type I error and the associated probability equals α=0.05. 
 
 
 
 
( 4 points) 
 
 
 

 

e. (4 points) How do you explain the difference in results between the T Test for 
Independent Samples and the T Test for Related Samples? 

 

 
If we use the T Test for Independent Samples, we find a test statistic of -0.401 (equal 
variances assumed). The associated p-value is 0.346 (0.692/2). Hence, in this case we 
do not reject the null hypotheses and we would conclude that the new keyboards are not 
significantly better than the old ones (in terms of productivity). The difference in 
outcomes between the two tests is caused by reducing the variation in productivity 
through calculating the differences in productivity scores for each secretary separately. If 
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we use these differences, we rule out some variation between secretaries, which might 
be the result of unequal (individual) typing abilities, age differences, etc. 
 
(4 points) 

 

 

f. (5 points) If we look at the histogram of the differences (see the figure above), do 
you then still believe that you have chosen the right test under a). Which test would 
have been a better choice (if there is any)? Please explain. 

 
Note that this is not necessarily a test for which the output has been provided!  

 

 
The histogram shows that the differences are very nonnormal, which means that we 
cannot use a T Test for Related Samples. Instead, we should use a nonparametric 
technique – the Wilcoxon Signed Rank Sum Test for matched pairs. 
 
(5 points) 
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