Decision Tree Analysis

Problems:

1. A canteen concessionaire has to decide whether to prepare a bid or not for the canteen concession of PCU.  The cost of preparing the bid is P200. If the bid is submitted it has a 60-40 chance that the concession will be awarded to her.  If she gets the contract she may earn a monthly income of P52,000 if it succeeds, (that is, if the students patronize the canteen) or incurs a monthly loss of P13,000 if it fails.  The concessionaire estimated the probability of success to be 75%.  Should she prepare the bid or not?

Solution: The immediate problem is whether to prepare the bid or not.
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Let us start with square A (decision point).  The canteen concessionaire has to decide whether to prepare the bid or not.  If she decides to prepare, the concession may be awarded to her.
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From node B which is a chance event (since it is beyond her control) the possible outcomes are: if the concession is awarded, it may succeed or fail, if it is not awarded it is the end of it.
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Node C is a chance event again (circle), since the concessionaire has no control over the possible outcomes – success or failure.


At  this point the monetary values and probabilities can now be added.
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For the success branch: P52,000 – P200 = P51,800


For the failure branch: -P13,000 – P200 = -P13,200


Then solve for the EV of nodes C and B using the backward pass technique.

Node  C: EV = 0.75 (51,800) + 0.25 (-13,200) = P35,550

Node  B: EV = 0.60 (35,550) + 0.40 (-200) = P21,250


The final alternatives are: to prepare the bid with an income of P21,250 and not to prepare with no income (0) at all.

Decision: The canteen concessionaire should prepare the bid.

2. An Investor who would like to invest in the Philippines has to decide whether to build a large plant or a small plant which is expected to have a market life of 10 years to manufacture their own products.  The cost of building the large plant and putting it into operation is P280M. while that of the small plant is P140M.  The investor estimates that the distribution of sales over the 10-year period as follows:

High demand



Probability  = 0.49

Moderate demand


Probability = 0.31

Low demand



Probability  = 0.20

The Investor made surveys and investigations and come up with the following:

A large plant with high demand would yield an annual profit of P100M while that moderate demand would yield P60M.  A large plant with low demand would lose P20M annually due to production inefficiencies.

A small plant with high demand would yield only P25M annual profits due to lost sales because of insufficient supply, while that with moderate demand would yield an annual profit of P45M because the lost sales would be somewhat lower.  A small plant with low demand would yield P55M annually since the plant size matched the market size.


Armed with these information, should the investor build a large plant or a small plant if he is to base his decision on expected profit?
Solution:  The immediate problem is whether to build a large plant or small plant.
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The starting point is square A (decision point A).  The investor has to decide whether to build a large plant or a small plant.
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At this point, add the monetary and probability values and compute for the expected values or profit (EV) of the event nodes.


All financial data are in millions of pesos (M).
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The final alternatives are: P1,400M for the large plant and P1,260M for the small plant.

Decision:  The investor should build the large plant since the profit is greater.

3. Assume that Jose is approached by Pedro, who makes the following proposition.  A fair coin will be tossed.  If the coin lands heads, Jose will collect P100.  If the coin lands tails, Jose will lose P6.  This simple decision situation is diagrammed in Figure 9.1.

Solution:













Fig. 9.1

4. The owner of the company has to decide whether to prepare a bid or not.  It costs P3000 to prepare the bid.  If the bid is submitted, the probability that the contract will be awarded is 60%.  If the company is awarded the contract, it may earn an income of P50,000 if it succeeds, or pay a fine of P10,000 if it fails.  The probability of success is estimated to be 70%.  Should the owner prepare a bid.?

Solution:  The immediate problem is whether to prepare a bid or not.
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The starting point (A) is a square.  The owner has to choose between preparing a bid or not.   If he decides to prepare, the contract may be awarded or not.
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Position B is circle since the outcomes are beyond his control.  

If the contract is not awarded, it is the end.  But if it is awarded, the company may succeed or fail.
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Position C is a circle since the owner cannot choose between success and failure.  These outcomes are beyond his control.


Then monetary value will be indicated as follows:
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At the end of the success branch, P50,000 is the return, but since there is a cost of P3,000 for bid preparation, P3,000 should be subtracted.


Since a fine of P10,000 is imposed in case of failure, and there is also a cost of P3,000 for bid preparation, -10000-3000 are indicated at the end of the failure branch.  The sign –3000 should also be indicated at the end of the failure branch and the lower branch of position B, because even if the contract is not awarded, there is a cost of P3,000 for bid preparation.


We now compute the E.V. backward starting from position C.


E.V. = .7(47,000) + .3 (-13,000)

                    = 32,900 – 3,900


        = P29,000


Position B


E.V.  = .6(29,000)  +  .4 (-3000)


         = 17,400  - 1200


         = P16,200


The whole situation now with numerical values are shown below.
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The final alternatives for the owner are P16,200 and 0.

Decision: The manager should therefore decide to prepare the bid.

5. Suppose a rancher must decide whether to take his cattle to market in the morning or afternoon.  The profit he will make per head of cattle will depend on whether the demand is high or low at the particular time he goes to market.  The profit per head in pesos and the corresponding probabilities is displayed in pay-off matrix.

Profit/head

Demand high

P
Demand
Low

Go to market morning
      100

.5
   40

.5


        Afternoon
      160

.3
   -20

.7

Solution: Now we make a decision tree for this situation
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E.V. = .3(160) + .7 (-20)


        = 34


E./V. = .5(100) + .5 (40)


          = 70

Decision: The rancher must go to market in the morning.
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Moderate demand  (0.31)  (280)  (10)   =   868 M
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Low demand  (0.20)  (280)   (10)   = -560 M
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High demand  (0.20)  (280)   (10)  = P686 M





Moderate demand  (0.49)  (140)  (10) =   434 M
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Low demand  (0.20)   (140)   (10)       =   280 M





High demand   (0.49)  (280)  (10)    =  P1,372 M





Total EV   = P1,680 M      - Plant cost =     280  M                   net EV  =  P1,400 M





Total EV   = P1,400 M      - Plant cost =     140  M                   net EV  =  P1,260 M
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