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A.  ( 5 2 10 ) 

(  ) 1. When the level of confidence and sample proportion  p  remain the same, a confidence 
interval for a population proportion p based on a sample of n = 100 will be wider than a 
confidence interval for p based on a sample of n = 400. 

  
(  ) 2. A process that is in statistical control necessarily implies that the process is capable of 

meeting the customer requirements. 

(  ) 3. If there is a strong correlation between the independent and dependent variable when using 
simple regression analysis, then a conclusion can be made that an increase in the value of the 
independent variable causes an increase in the value of the dependent variable. 

(  ) 4. A goal of an Internet company is to ensure no more than five monthly line failures on any 
100 miles of line. The company currently experiences an average of two monthly line failure 
per 50 miles of line. If x denotes the number of monthly failures per 100 miles of line and 
has a Possion distribution, then the probability that the company will meet its goal on a 
particular 100 miles of line is more than 0.75.  

(  ) 5. A random sample of 100 European professional online game players has an average age of 
27 years and the sample standard deviation is 4 years. The p- value used to test whether or 
not that average age of European online game players is more than 26 years is 0.062.  

     
B.  ( 90 ) 
    
1. Suppose there has been conducting a survey of 1000 investors on two utility bonds (bond X and 

bond Y). Below given the collected data for the utility bonds where the random variable x 
represents the percentage return for bond X and the random variable y represents the percentage 
return for bond Y. For example, there are 25 investors who buy both bond X with return of 5 
percent and bond Y with return of 7 percent.   

     
 7 8 9 
5 25 15 10 
6 50 30 20 
7 125 75 50 
8 150 90 60 
9 100 60 40 
10 50 30 20 

(a) Calculate x, x, y, y. (8 %)  

x
y



(b) What is the expected value of a portfolio in which 50 percent of the money is used to buy bond 
X and 50 percent of the money is used to buy bond Y   (4 %) How does the portfolio s risk 
comparing to the risk associated with only buying bond X  (2 %) Only buying bond Y  (2 %) 

(c) What is the conditional expected value of E(x/y=8)  (8 %)  
(d) Are x and y independent random variables  Explain. (4 %)   

2. A department store will place a sale item in a special display for a one-day sale. Previous 
experience suggests that 20 percent of all customers who pass such a special display will 
purchase the item. If 2000 customers will pass the display on the day of sale, and if 
one-item-per-customer limit is placed on the sale item, how many units of the sale item should 
the store stock in order to have at most 1.25 percent chance of running short of the item on the 
day of sale  Assume customers make the independent purchase decision. (6%) 

3. A hypothesis test result indicated that the null hypothesis Ho: 5.65 is not rejected at a 
significance level of 0.05. Assume the population is normally distributed and the standard 
deviation for the population is known to be 0.54. If the sample size is 36 and the actual mean is 
5.84, what is the probability of type II error  (5%) 

4. Suppose there has been a study for 4 tiers Information Technology Industrial Distribution (ITID) 
that tracked compensation of industrial distribution professionals. The 240 respondents in the 2004 
annual salary survey showed that 25% of the respondents work for companies with sales over 
NTD 400 million, with the typical ITID professionals working for a NTD120 million firm. Those 
who work for small to mid-sized companies (between NTD 60 million and NTD 120 million) 
reported higher earnings than those in larger firms. The lowest paid employees work for firms with 
sales of less than NTD 14 million. Report also indicated that the typical outside salesperson made 
NTD 1,500,000 in the year of 2000, and the typical inside salesperson earned just NTD 1200,000. 
Also suppose that a local chapter of ITID professionals in the Kaohsiung area conducted a survey 
of its membership to study the relationship, if any, between the years of experience and salary for 
individuals employed in outside and inside sales positions. On the survey, respondents were asked 
to specify one of three levels of years of experience: low (1~10 years), medium (11~20 years), and 
high (21 or more years). The collected averaged annual salary for ITID professionals survey (unit: 
100 thousand) is listed below.  

Experiences 
sales position low medium high 

outside 12 17 20 
 9 20 19 
 11 10 21 
 18 9 25 
 14 15 20 

inside 8 10 17 
 9 14 19 
 11 12 14 
 10 11 16 
 9 10 18 



(a) What is the 95% confidence interval estimate of the mean annual salary for all salespersons, 
regardless of years of experience and type of position  (5%) 

(b) What is the 95% confidence interval estimate of the mean annual salary for inside salespersons, 
regardless of years of experience  Compare the obtained result with the value reported by ID. 
(5%) 

(c) Ignoring the years of experience, what is the 95% confidence interval estimate of the mean 
difference between the mean annual salary for outside salespersons and the mean annual salary 
for inside salespersons  Explain your conclusion. (8%) 

(d) At the 0.05 level of significance, test for any significant differences due to position, level of 
experience, and their interaction. (15%)        

5. An web marketing agent of online health advise service has claimed that the time between two 
arrivals of online service query is no more than six minutes. An investigator has collected 31 
observations for the web agent during the time period of 9:00 to 12:00, as shown in the table 
below.  

Observation Time of arrival of service query (hour: minute) 
1 09:01 
2 09:09 
3 09:14 
4 09:23 
5 09:28 
6 09:43 
7 09:59 
8 10:03 
9 10:10 
10 10:15 
11 10:28 
12 10:32 
13 10:39 
14 10:48 
15 10:53 
16 11:00 
17 11:06 
18 11:13 
19 11:17 
20 11:28 
21 11:31 
22 11:39 
23 11:48 
24 11:58 
25 12:08 
26 12:14 
27 12:27 



28 12:28 
29 12:36 
30 12:44 
31 12:48 

Suppose the time, x, between two arrivals of online service query in this case is exponentially 
distributed.  

(a) Formulate the exponential probability curve of x. (6%) 
(b) Find the probability that the length of randomly selected service query will be between one and 

two minutes. (6%) 
(c) Should the investigator believe the agent s claim  Explain. (6%) 











1. (1.1) Please expound the spectrum of how information technology promotes the various degrees 
of structural organizational change  (10%)

(1.2) According to this organizational change, please describe an IT evolution from MIS EC
EB. (10%)

2. Please draw a conceptual model to explain the information architecture and information 
technology infrastructure; in this model, you have to integrate the various computer 
technologies and business system applications (include SCM, ERP, KM, CRM) to meet the 
information needs of each level of the organization and the needs of each functional area of the 
organization. (15%)

3. Please list at least five kinds of information system development methods; you have to describe 
what they are and discuss their advantages and disadvantages, respectively. (15%) 

4. Explain the following terminology in detail: (25%, @ 5) 
(4.1) Green Supply Chain:
(4.2) Enterprise Information Portal:
(4.3) Long Tail Theory:
(4.4) What is CMMI 
(4.5) What is Web 2.0  

5. The following is a summary of a research article, please read the paragraphs and answer the 
designate questions. 
Electronic marketplaces (EMPs) are widely assumed to increase price transparency and hence lower 

product prices. Results of empirical studies have been mixed, with several studies showing that product 

prices have not decreased and others showing that prices have increased in some cases. One 

explanation is that sellers prefer not to join EMPs with high price transparency, leading highly price 

transparent EMPs to fail. Therefore, in order to be successful, EMPs might be expected to avoid high 

price transparency. But that strategy creates a catch-22 for EMPs on the buy side: Why would buyers 

want to join EMPs in the absence of price transparency and the benefit of lower prices  Researchers 

argue that successful EMPs must provide compensatory benefits for sellers in the case of high price 

transparency and for buyers in the case of low price transparency. To understand how EMPs could 



succeed, regardless of price transparency, a recent study by Soh et al. (2006) examined the relationships 

among EMP strategy, price transparency, and performance by analyzing all 19 EMPs that compete by 

selling a broad range of standard electronics components. Their findings showed that all EMPs pursuing a 

low cost strategy had high price transparency and performed poorly. All EMPs that performed well 

pursued strategies of differentiation, but, interestingly, not all successful EMPs avoided price 

transparency: Some EMPs succeeded despite enabling high price transparency.  

5.1. Please translate the abstract into Chinese. (10%) 

5.2. When a brick-and-mortar buyer side business try to join EMPs, please describe what the 
possible organizational structural designs are and how them work to transform it into a 
click-and-mortar company. Please discuss as detail as possible. (15%) 



1. An amicable pair consists of two integers m, n for which the sum of proper divisors (the divisors 
excluding the number itself) of one number equals the other. For example, the pair 220 and 284. 
The proper divisors of 220 are 1, 2, 4, 5, 10, 11, 20, 22, 44, 55, and 110, and they sum up to 284; 
the proper divisors of 284 are 1, 2, 4, 71, and 142, and they sum up to 220. Using C Language to 
design following programs:  

A. Design a function Proper_Divisors input a positive integer argument and return the all 
proper divisors. (8 %)

B. Using the result of A, finds out all amicable pair between 1 to N. (5%)
C. Analyze the complexity of your algorithm. (7%)

2. The College of Management of NUK using network address range is 140.127.220.0/24. If your 
desktop is assigned a fix IP address as 140.127.220.138, and this network range Default 
Gateway IP address is 140.127.220.254. The DNS(Domain Name Server) of NUK is 
140.127.198.1, please answer the following questions:  

A. Please explain the functions of DNS, Default Gateway and Subnet Mask, respectively.
(4%)

B. Please describe what will happen in detail, when you configure your desktop network 
with the wrong Subnet Mask as 255.255.0.0 (4%)

C. Please describe what will happen in detail, when you configure your desktop network 
with the wrong Default Gateway as 140.127.220.255 (4%)

D. Please describe what will happen in detail, when you configure your desktop network 
with the wrong DNS as 140.127.220.138 (4%)

( *Note: in the questions B,C, D, please answer these questions independently.) 

3. The Cookie and Session are two kinds of techniques mostly implement in web programming. 
Please explain and compare these two with each other. (8%)

4. Please explain following terminologies in Operation System:  
A. Internal Fragmentation, External Fragmentation (4%)
B. Deadlock (3%)
C. Multi-threading (3%)
D. Clustered system (3%)

5. Please description of the following computer virus or network attack: 
A. SQL Injection (3%)



B. SYN Flood (3%)
C. Worm (3%)
D. Polymorphic Virus (3%)
E. What would you do, if you find your web server is attacked by DoS(Denial of Service) 

with the technique of Fake IP to disguise the source IP address of attacker. (5%)
F. What would you do, if the computer center informed you of your server were infected 

by Internet worm. (4%)

6. Please explain the following questions: 
A. Why database need normalization  (4%)
B. Give an example that satisfies the second normal form but not third normal form.(4%)
C. What is BCNF(Boyce-codd normal form) (3%)

7. In the following network topology, there are two computer classrooms A and B, the uplink 
connected to the computer center and connecting to the internet. The three network devices are 
Ethernet Layer 2 Switch (They are all setup as full duplex transmission for each port), Please 
answer the following questions:  

A. What is CSMA/CD  (4%)
B. If there are too many people using classroom A simultaneously, we try to add a 

network line to joint the two classrooms (see dotted line in the figure), to balance the 
performance of these two computer classrooms, what will happen  Please use the 
principle of CSMA/CD to answer the question. (7%)



1. Recursion vs. Iteration. 
(a) (5%) Recursion has a number of disadvantages, as contrasted with iteration. Give at least 

two of these.
(b) (5%) Under what circumstances is it very easy to convert recursive code to iterative 

form 
(c) (5%) Briefly explain how the conversion in the previous part could be done.

2.
(a) (5%) What is a binary search tree and has it any advantage over a linked list for storing data 

records with a key and data fields  
(b) (5%) Draw the binary tree which results from inserting the keys 12, 17, 20, 13, 14, 10, 11, 8 

into an initially empty tree.
3.  (15%) For each of the data structures in the table below, what is the asymptotic worst-case 

running time for each operation listed, where  x  is the item of interest  Assume there are n
elements, and use  O  notation. 

Operation 
Unsorted 
array 

Sorted array 
Unsorted 
doubly-linked 
list 

Sorted 
doubly-linked 
list 

Find(x)     

Maximum 
element 

    

Second-smallest 
element 

    

4.
(a) (10%) Explain the terms 

i) priority queue 
ii) complete binary tree 
iii) heap 
iv) heap condition 

(b) (10%) Draw the following heap array as a two-dimensional binary tree data structure: 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14k 

a[k]  X T O G S M N A E R A I   



5. (10 %) Assume the following structure for a node in a binary tree: 
st ruc t  TreeNode {  

i nt  val ue;  
Tr eeNode * l ef t _chi l d;  
Tr eeNode * r i ght _c hi l d;  

} ;
Write a function to determine whether a given binary tree is a full binary tree. Recall that our 
definition of a full binary tree as a binary tree with each internal node having exactly two 
children. 

6. (15%) Write down in C++ or pseudocode the standard insert/delete operations of a Circular Queue 
that uses an array based implementation.

7. (15%) Convert the following Infix expression to Postfix form using a stack: 
(x + y * z) / (p * q  ̂t ) 

 Write down the output and the content of the stack in each step.


