Km;. president of King Electronics, Inc., has two design
for her new line of high-resolution cathode-ray tubes
CAD workstations. The life cycle sales forecast for
units.
' A has a .90 probability of yielding 59 good
10 probability of yielding 64 good CRTs
: t $1,000,000.
.80 probability of yielding 64 good
ability of yielding 59 good units per
50,000.
will cost $75. Each good CRT
ire destroyed and have no salvage
al costs in this problem.

CEMV = $425,000
3 (9)
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SOLUTION
We draw the decision tree to reflect the two decision
probabilities associated with each decision. We then

the payoff associated with each branch. The result
shown in Figure 5.14.

For design A:
EMV(design A) = (.9)($350,000) + (.1)($1,100,000)
= $425,000
For design B:
EMV(design B) = (.8)($750,000) + (.2)($0)
= $600,000

The highest payoff is design option B, at $600,000.

Sales 59,000 at $150 $8,850,000
Mfg. cost 100,000 at $75 | -7,500,000
Yield 59 Design cost -1,000,000
$350,000
Sales 64,000 at $150 $9,600,000
Yield 64 Mfg. cost 100,000 at $75 | -7,500,000
Design cost —1,000,000
$1,100,000
Sales 64,000 at $150 $9,600,000
Mfg. cost 100,000 at $75 ] —7,500,000
Design cost -1,350,000
$750,000
Sales 59,000 at $150 $8,850,000
Mfg. cost 100,000 at $75 | 7,500,000
Design cost :1_3_59£°%

M

s and the *
determine :
Ing tree is :




| Example 3

O T B T T

£ wnud

! Figure 5.13
Decision Tree for Development
of a New Product
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DECISION TREE APPLIED TO PRODUCT DESIGN

Silicon, Inc., a semiconductor manufacturer, is investigating the possibility of producing and marketing

a microprocessor. Undertaking this project will require either purchasing a sophisticated CAD system or
hiring and training several additional engineers. The market for the product could be either favorable or
unfavorable. Silicon, Inc., of course, has the option of not developing the new product at all.

With favorable acceptance by the market, sales would be 25,000 processors selling for $100 each. With
unfavorable acceptance, sales would be only 8,000 processors selling for $100 each. The cost of CAD
equipment is $500,000, but that of hiring and training three new engineers is only $375,000. However,
manufacturing costs should drop from $50 each when manufacturing without CAD to $40 each when
manufacturing with CAD.

The probability of favorable acceptance of the new microprocessor is .40; the probability of unfa-
vorable acceptance is .60.

APPROACH P Use of a decision tree seems appropriate as Silicon, Inc., has the basic ingredients: a
choice of decisions, probabilities, and payoffs.

SOLUTION B In Figure 5.13 we draw a decision tree with a branch for each of the three decisions, as-
sign the respective probabilities and payoff for each branch, and then compute the respective EMVs. The
expected monetary values (EMVs) have been circled at each step of the decision tree. For the top branch:
EMYV (Purchase CAD system) = (.4)($1,000,000) + (.6)(-=$20,000)
= $388,000
This figure represents the results that will occur if Silicon, Inc., purchases CAD.
The expected value of hiring and training engineers is the second series of branches:
EMYV (Hire/train engineers) = (.4)($875,000) + (.6)($25,000)
= $365,000

[ $2.500,000 Revenue

(.4) -1,000,000 Mfg. cost ($40 X 25,000)
HIQhS&’OS‘ — 500,000 CAD cost

| $1,000,000 Net

TR R
'_ 1 .“di)

Revenue

Mfg. cost ($40 X 8,000
CAD cost :

Net loss
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f The EMV of doing nothing is $0.
Because the top branch has the highest expected monetary value (an EMYV of $388,000 vs. $365,000 i
vs. $0), it represents the best decision. Management should purchase the CAD system.
. . e ‘?
INSIGHT B Use of the decision tree provides both objectivity and structure to our analysis of the Sili-

!
!
b )

con, Inc., decision.
LEARNING EXERCISE P If Silicon, Inc., thinks the probabilities of high sales and low sales may be g

. equal, at .5 each, what is the best decision? [Answer: Purchase CAD remains the best decision, but with !
, an EMV of $490,000.] ﬁ
' RELATED PROBLEMS P 5.10, 5.11, 5.12, 513, 5,14, 5555605 L& fi
E

ACTIVE MODEL 5.1 This example is further illustrated in Active Model 5.1 at www.pearsonhighered.com/heizer.
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