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PRACTICE NUMERICALS FOR DECISION THEORY AND DECISION TREE  

1. The pay-offs (in Rs.) of three acts A1, A2 and A3 and the possible states of nature S1, S2 and S3 

States of Nature 

are given in the adjoining table: 

Acts 
 A A1 A2 3 

S -20 1 -50 200 
    
S 200 2 -100 -50 
    
S 400 3 600 300 
The probabilities of states of nature are 0.3, 0.4 and 0.3 respectively. Determine the optimal set 
using the expectation principle. 

2. A physician purchases a particular vaccine on Monday of each week. The vaccine must be 
used within the week following, otherwise it becomes worthless. The vaccine costs Rs.2 per 
dose and the physician charges Rs. 4 per dose. In the past 50 weeks the physician has 
administered the vaccine in the following quantities: 

Dose per week:  20  25  40  60 

No. of Weeks:  5  15  25  5 

On the basis of EMV, find how many doses the physician must purchase each week to maximize 
his profits. 

3. A producer of boats has estimated the following distribution of demand for a particular kind 
of boat: 

No. demanded  0    1  2  3  4 5 6 

Probability  0.14   0.27  0.27  0.18  0.09 0.04 0.01 

Each boat costs him Rs. 70, 000 and he sells them for Rs. 10, 000 each. Any boat that is left 
unsold at the end of the season must be disposed off for Rs. 60, 000 each. How many boats 
should be in stock as to maximize his expected pay-off? 

4. A person wants to invest in one of three alternative investment plans: stocks, bonds and 
debentures. It is assumed that the person wishes to invest all of the funds in a plan. The pay-off 
matrix based on three potential economic conditions is given in the adjoining table: 

Alternative Economic conditions 
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Investment 
 High Growth (Rs.) Normal Growth (Rs.) Slow Growth (Rs.) 
Stock 10, 000 7000 3000 
Bonds 8000 6000 1000 
Debentures 6000 6000 6000 
Determine the best investment plan using each of the following crieteria: 

i. Laplace   ii. Maximin   iii. Maximax 

5. XYZ Informatics Corporation summarizes international financial information reports (on a 
weekly basis), prints sophisticated data and forecasts which are purchased weekly by mutual 
funds, banks and insurance companies. This information is very expensive and demand for the 
report is limited to a maximum of 30 units per week. The possible demands are 0, 10, 20 or 30 
reports per week. The profit for per report sold is Rs. 30 and the loss per report unsold at the 
end of the week is Rs. 20. No production of extra reports during a week is possible. Further, 
there is a penalty cost of Rs. 250 for not meeting the demand. Unsold reports cannot be carried 
over to the next week. Using the pay off table, find out the number of reports to be produced, 
if: 

i) Maximin or pessimistic strategy is adopted. 

ii. Maximax or optimistic strategy is adopted. 

6. Given is the following pay off matrix: 

States of Nature Probability Courses of Action 
  Do not Expand Expand 200 units Expand 400 units 
High Demand 0.4 2500 3500 5000 
Medium Demand 0.4 2500 3500 2500 
Low Demand 0.2 2500 1500 1000 
What should be the decision if we use i. EMV criterion   ii. Minimax criterion   iii. Maximax 
criterion    iv. Maximax regret criterion. 

7. An executive has to make a decision. He has four alternatives D1, D2, D3 & D4.  When the 
decision has been made events may lead such that any of the 4 results may occur. The results 
are R1, R2, R3 and R4. 

R

Probabilities of occurrence of these results are as follows: 

1 = 0.5;  R2 = 0.2;  R3 = 0.2 and R4

The matrix of payoff between the decision and the results is indicated in the table: 

 = 0.1 

 R R1 R2 R3 4 

D 14 1 9 10 5 
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D 11 2 10 8 7 
D 9 3 10 10 11 
D 8 4 10 11 13 
Show the decision situation in the form of a decision tree and indicate the most preferred 
decision and corresponding expected value. 

8. A finance manager is considering drilling a well. In the past, only 70% of wells drilled were 
successful at 20m depth in that area. Moreover on finding no water at 20m, some persons in 
that area drilled it further up to 25m, but only 20% stuck water at that level. The prevailing cist 
if drilling is Rs. 500 per meter. The finance manager estimated that in case he does not get 
water in his own well, he will have to pay Rs. 15, 000 to buy water from outside for the same 
period of getting water from the well. The following decisions are considered: 

i. do not drill any well 

ii. Drill up to 20m and 

iii. If no water is found at 20m, drill further up to 25m.  

Draw an appropriate decision tree and determine the finance manager’s optimal strategy. 

9. Grow fast Company is evaluating 4 alternative single-period investment opportunities whose 
returns are based on the state of the economy. The possible states of the economy and the 
associated probability distribution is as follows: 

State:   Fair   Good   Great 

Probability:  0.2   0.5   0.3 

The returns for each investment opportunity and each states of the economy are as follows: 

Alternative States of Economy 

 Fair (Rs) Good (Rs) Great (Rs) 

W 1000 3000 6000 

X 500 4500 6000 
Y 0 5000 8000 
Z -4000 6000 8500 
Using the decision tree approach, determine the expected return for each alternative. Which 
alternative investment proposal would you recommend if the EMV criterion is to be employed? 

10. A company owns a lease on a property. It may sell the lease for Rs. 12, 000 or it may drill 
the said property for oil. Various possible drilling results are as under along with the 
probabilities of happening and rupee consequences: 
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Possible Results   Probability  Rupee consequences 

Dry Well    0.10   (-) 1, 00, 000 

Gas well only    0.40             45, 000 

Oil and gas Combination  0.30             98, 000 

Oil Well    0.20         1, 99, 000 

Draw a decision tree diagram for the above problem and calculate the EMV for the act drill. 


