
© Hun Myoung Park (6/15/2020)                                                                          Final Exam: 1 
 

http://www.sonsoo.org 

INTERNATIONAL UNIVERSITY OF JAPAN 
Public Management and Policy Analysis Program 

Graduate School of International Relations 
 

ADC5008 (2 Credits) 
Introduction to Policy Modeling  
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Final Exam (100 points) 
 
Instruction: This take-home and open-book/textbook exam accounts for 50 percent of the 
final grade. Download the template file and then write down your answers there. Try to write 
your own sentences as opposed to those copied from textbooks or papers. Be concise and hit 
the highlight. Submit your answer to kucc625@iuj.ac.jp by 17:00 on Saturday, June 13.  
 
Caution: (1) You may NOT communicate (including written, verbal, gestural, and other 
forms of communication) with anyone else other than the instructor about this exam. (2) DO 
NOT ASK your classmates to show their work. DO NOT SHOW your work to other 
classmates. (3) When coping or paraphrasing some parts of a book, paper, report, or Internet 
resources, you MUST cite the source or give credit to authors in order to avoid plagiarism. 
In-text citation is sufficient if sources are listed in the syllabus; otherwise, you must provide 
the sources in the reference section. The failure to comply with these rules will be considered 
academic dishonesty and misconduct. I trust each of you implicitly, but you should be aware 
of IUJ’s policy on plagiarism and cheating. The penalties include sanctions from immediate F 
in this course and up to expulsion from the university.  
 
 
Question 1. (40 points) Consider a product mix LP problem whose Answer Report and 
Sensitivity Report are presented below. The unit of four decision variables is EA (each). The 
coefficients in the objective function are measured in $1K=$1,000; you must be careful when 
reading shadow prices and calculating (net) benefits. Consider cash flow only (not asset) and 
assume no depreciation for resources and no transaction cost of adding/selling resources. 
 
The unit costs (prices) are $500, $10,000, $20,000, and $10,000, respectively, when 
increasing or decreasing one unit of resources in constraints 1-4. For example, one unit of 
resource 1 sells at $500 in the market; you need to pay $500 when adding one unit of the 
resource in constraint 1. Your client wants to invest (add more resources) up to $60,000 or 
sell some resources available to adjust RHS of four constraints within allowable ranges; you 
need to consider four options. Due to the government regulation, R should not be below 140 
(EA) in any circumstance.  
 
For each option, you must report (1) whether the client needs to increase (decrease) the 
resource and how much, (2) cost (amount of money you have to pay to acquire additional 
resource) or gain (amount of money the client will receive from selling the resource), (3) the 
benefit (increase or decrease in the value of objective function), (4) net benefit (net change in 
cash flow) of each option clearly. For instance, if the client sells some resources, you need to 
consider money saving and change in the value of objective function.  
     
As a policy analyst, you are asked to explore these four options and then recommend only 
one that can maximize client’s net benefit. Explain why you recommend the option.   
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Target Cell (Max)     

 Cell Name 
Original 
Value Final Value   

 $H$13 >= 0 48450   

       

Adjustable Cells     

 Cell Name 
Original 
Value Final Value   

 $C$13 M 0 25   

 $D$13 B 0 425   

 $E$13 R 0 150   

 $F$13 D 0 0   

       

Constraints     

 Cell Name Cell Value Formula Status Slack 

 $G$8 Constraints LHS 5000 $G$8<=$I$8 Binding 0 

 $G$9 LHS 1775 $G$9<=$I$9 
Not 
Binding 25 

 $G$10 LHS 600 $G$10<=$I$10 Binding 0 

 $G$11 LHS 150 $G$11>=$I$11 Binding 0 
 

       

    Final Reduced Objective Allowable Allowable 

Cell Name Value Cost Coefficient Increase Decrease 

$C$13 M 25 0 90 15 6 

$D$13 B 425 0 84 6 12 

$E$13 R 150 0 70 17 1E+30 

$F$13 D 0 -45 60 45 1E+30 

       

    Final Shadow Constraint Allowable Allowable 

Cell Name Value Price R.H. Side Increase Decrease 

$G$8 
Constraints 
LHS 5000 3 5000 850 50 

$G$9 LHS 1775 0 1800 1E+30 25 

$G$10 LHS 600 60 600 3.571428571 85 

$G$11 LHS 150 -17 150 50 150 

 
 
Question 2. (60 points) A policy analyst reported the following performance indicators and 
you are expected to determine the optimal level of service provision. This queueing system 
assume M/*/*/FCFS/∞/∞.  
 

3.1 (30 points) Look at 11.9 (pp. 473-476). Calculate the expected service cost (SC) and 
expected waiting cost (WC). Service cost is $20 per server (agent including a service 
machine) and opportunity cost (waiting cost) is $10 per person (client). Then calculate 
the expected total cost (TC=SC+WC). The unit of time is day. Determine the optimal 
queueing model for this service and explain why.  

3.2 (30 points) Consider the utilization factor and waiting time (W and Wq) ONLY. 
Which queueing model do you think is best in a general government agencies and 
departments? Tell me why (your reasoning). You don’t need to calculate any numbers 
but just compare or evaluate performance indicators. The “σ=.2” in M/G/1 indicates a 
low variance of service times. Insight 2 says, “Decreasing the variability of service 



© Hun Myoung Park (6/15/2020)                                                                          Final Exam: 3 
 

http://www.sonsoo.org 

times (without any change in the mean improves the performance of a single-server 
queueing system substantially” (p. 470). M/D/1, unlike other models, uses a vending 
machine (not human being) as a server. What implications regarding human and 
machine servers did you get from your conclusion? 

 
 M/M/1 M/G/1, σ=.2 M/D/1 M/M/2 M/M/3 

r .8333 .8333 .8333 .4167 .2778 
L 5 3.3967 2.9167 1.0084 .8555 
Lq 4.1667 2.5633 2.0833 .1751 .0222 
W 2.5 1.6983 1.4583 .5042 .4278 
Wq 2.0833 1.2817 1.0417 .0875 .0111 

 
 
End of the final exam.  
 
Short answer key. 

 
 
But the option 4 has to consider two components: the benefit by reducing the RHS from 150 
to 140 (you may not decrease more than 10 units due to government regulation) and gain by 
selling the 10 resources reduced. The first component is 170K = -17K X (-10) and the second 
component is 100K = 10K X 10. The net benefit is 270K = 170K + 100K. 
 
Q2.1  
 
You just need to calculate TC = SC + WC = 20 X (number of server) + 10 X (L) and then 
compare a queueing model that has the lowest total social cost.  
 
 M/M/1 M/G/1 M/D/1 M/M/2 M/M/3 

r 0.8333 0.8333 0.8333 0.4167 0.2778 
L 5 3.3967 2.9167 1.0084 0.8555 



© Hun Myoung Park (6/15/2020)                                                                          Final Exam: 4 
 

http://www.sonsoo.org 

Lq 4.1667 2.5633 2.0833 0.1751 0.0222 
W 2.5 1.6983 1.4583 0.5042 0.4278 
Wq 2.0833 1.2817 1.0417 0.0875 0.0111 

SC 20 = 20 X 1 20 = 20 X 1 20 = 20 X 1 40 = 20 X 2 60 = 20 X 3 

WC 50 = 10 X 5 34 = 10 X 3.4 29 = 10 X 2.9 10 = 10 X 1.0 8.6 = 10 X .86 

TC 70 = 20 + 50 54 = 20 + 34 49 = 20 + 29 50 = 40 + 10 69 = 60 + 8.6 

 

 


