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Chapter 8. Decision Analysis
Use this information to answer the following questions.
ABC Inc. must make a decision on its current capacity for next year. Estimated profits (in $000s) based on next year's demand are shown in the table below.
Next Year's Demand
Alternative 		Low			High
Expand	            $100		           $200
Subcontract                  $50	                       $120
Do Nothing   		 $40	    		$50
1) Refer to the information above.
a. Which alternative should be chosen based on the maximax criterion? 			$200
b. Which alternative should be chosen based on the maximin criterion? 			$100
c. Which alternative should be chosen based on the Lapalce criterion?		 	$170
d. Which alternative should be chosen based on criterion of realism with alpha = 0.7 	$150
e. hich alternative should be chosen based on the minimax regret criterion?	 		$50

	ABC Inc.

	Answer # 1
	
	
	
	
	
	 

	PAYOFFS
	Outcomes
	Maximax
	Maximin

	Alternatives
	Low Demand
	High Demand
	Maximum
	Choice
	Minimum
	Choice

	Expand
	$100
	$200
	$200
	Best
	$100
	Best

	Subcontract
	$50
	$120
	$120
	 
	$50
	 

	Do Nothing
	$40
	$50
	$50
	 
	$40
	 

	 
	
	
	
	
	
	 

	PAYOFFS
	Outcomes
	Hurwicz
	Equally likely

	Alternatives
	Low Demand
	High Demand
	Realism payoff 
	Choice
	Average payoff
	Choice

	Expand
	$100
	$200
	$170
	Best
	$150
	Best

	Subcontract
	$50
	$120
	$99
	 
	$85
	 

	Do Nothing
	$40
	$50
	$47
	 
	$45
	 

	 
	
	
	 =
	0.7
	
	 

	 
	
	
	
	
	
	 

	REGRET
	Outcomes
	Minimax
	
	 

	Alternatives
	Low Demand
	High Demand
	Max regret
	Choice
	
	 

	Expand
	$100
	$200
	$200
	 
	
	 

	Subcontract
	$50
	$120
	$120
	 
	
	 

	Do Nothing
	$40
	$50
	$50
	Best
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2) Refer to the information above. Assume that ABC Inc. has hired a marketing research firm that provided additional information regarding next year's demand. Suppose that the probabilities of low and high demand are assessed as follows: P(Low) = 0.4 and P(High) = 0.6.
a. Which alternative should be chosen using the expected monetary value (EMV) criterion? $160
b. What is the expected value under certainty? 						$160
c. What is the expected value under perfect information (EVPI)?				$0
	ABC Inc.

	Answer # 2
	
	
	
	 

	PAYOFFS
	Outcomes
	Maximax

	Alternatives
	Low Demand
	High Demand
	EMV
	Choice

	Expand
	$100
	$200
	$160
	Best

	Subcontract
	$50
	$120
	$92
	 

	Do Nothing
	$40
	$50
	$46
	 

	Probability
	0.4
	0.6
	 
	 

	 
	
	
	
	 

	Best Outcome
	$100
	$200
	
	 

	 
	
	
	
	 

	Expected Value with perfect Information       
	EVwPI =160

	Best expected Monetary Value                   
	
	EMV = $160

	Expected Value of perfect Information
	EVPI =   $0
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3) Refer to the information above. Assume that ABC Inc. has hired a marketing research firm that provided additional information regarding next year's demand. Suppose that the probabilities of low and high demand are assessed as follows: P(Low) = 0.4 and P(High) = 0.6.
a. Develop a decision tree for this problem.
b. Analyze the decision tree and determine which alternative should be chosen. 160
c. Using the expected opportunity loss (EOL) criterion, which alternative should be chosen? $0

d. [image: ]

	ABC Inc.

	Answer # 3c
	
	
	
	 

	PAYOFFS
	Outcome
	
	 

	Alternatives
	Low Demand
	High Demand
	
	 

	Expand
	$100
	$200
	
	 

	Subcontract
	$50
	$120
	
	 

	Do Nothing
	$40
	$50
	
	 

	Probability
	0.4
	0.6
	
	 

	Regret 
	Outcome
	
	
	 

	Alternatives
	Low Demand         High Demand
	     Minimize EOL

	Expand
	$0
	$0
	EMV
	Choice

	Subcontract
	$50
	$80
	$0
	Best

	Do Nothing
	$60
	$150
	$68
	 

	Probability
	0.4
	0.6
	$114
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Chapter 9. Queuing Models
1) A local bank has a single drive-in teller window. Customers arrive at the drive-in window following a Poisson distribution at an average rate of 20 per hour. Assume that service is provided at the drive-in window at a rate of 30 customers per hour and that service time follows an exponential distribution. Moreover, assume that the population size is infinite and the queue length is unrestricted. To determine the efficiency of operations, the bank wishes to examine several queue operating characteristics.
1. What is the utilization rate of this service system? 66.67
a. What is the average number of customers in line? 1.333
1. What is the average time that each customer spends in the queue? 4
1. What is the average time that each customer spends in the system? 6
1. What is probability that the drive-in window will be idle? 33.33
	Chapter 9
	 
	 
	 
	 
	 
	 

	Queuing Model
	M/M/s (Exponential Service Times)
	
	 
	 

	Input Data
	
	
	Operating Characteristics
	
	 
	Answers

	Arrival rate (l)
	20
	
	Average server utilization (r)
	0.6667
	66.67%
	(a)

	Service rate (m)
	30
	
	Average number of customers in the queue (Lq)
	1.3333
	1.3333
	(b)

	Number of servers (s)
	1
	
	Average number of customers in the system (L)
	2.0000
	 
	 

	 
	
	
	Average waiting time in the queue (Wq)
	0.0667
	4
	( c)

	 
	
	
	Average time in the system (W)
	0.1000
	6
	(d)

	 
	
	
	Probability (% of time) system is empty (P0)
	0.3333
	33.33%
	( e)

	 
	
	
	
	
	 
	 

	 
	
	
	
	
	 
	 

	 
	
	
	Answer: a. 67% ; b. 1.33;  c. 4 minutes;  d. 6 minutes; e. 33.33%
	 
	 

	Probabilities
	
	
	
	
	
	 

	Number of Units
	Probability
	Cumulative Probability
	
	
	
	 

	0
	0.3333
	0.3333
	
	
	
	 

	1
	0.2222
	0.5556
	
	
	
	 

	2
	0.1481
	0.7037
	
	
	
	 

	3
	0.0988
	0.8025
	
	
	
	 

	4
	0.0658
	0.8683
	
	
	
	 

	5
	0.0439
	0.9122
	
	
	
	 

	6
	0.0293
	0.9415
	
	
	
	 

	7
	0.0195
	0.9610
	
	
	
	 

	8
	0.0130
	0.9740
	
	
	
	 

	9
	0.0087
	0.9827
	
	
	
	 

	10
	0.0058
	0.9884
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