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Lls]J[H Decision Tree

Question 2:

A heavy duty tilting machine is to be installed in Bhadra Coal Mines. Manager (Projects) of that
mines is evaluating a land for its installation. He is considering two alternatives:

i. To conduct a soil test costing Rs.25,000 to find the nature of underlying soil and decide to install
or not.

ii. To start installation on without any soil test.

The effect of installation can lead to three types of possible performances of the machine, during its
operation

i. Good performance i.e., no breakdown or failure
ii. Moderate Performance i.e. frequent minor breakdowns but no major break downs, and
iii. Bad performance i.e., frequent major breakdowns.

If the machine is installed without conducting any soil test the probabilities of the performance of
the machine is expected to be as follows:

Performance Probability
Good 0.2
Moderate 0.3
Bad 0.5

If the manager conducts a soil test, the underlying soil in this case may be one of the following
types: (i) Filled soil (ii) Soft soil (iii) Rock soil. Rock soil is best for installation of heavy machineries.

The probabilities to find different types of soil are:

Type of Soil Probability
Filled Soil 0.3
Soft Soil 0.4
Rock Soil 0.3

Probability of performance of the machine if insta

lled in these soils are:

Type of Soil Good Moderate Bad
Filled Soil 0.05 0.15 0.80
Soft Soil 0.30 0.40 0.30
Rock Soil 0.60 0.30 0.10

The present value of incomes associated with the performance of the machine are as follows:

Good Rs.2,00,000
Moderate Rs.80,000
Bad —Rs.50,000
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A positive NPV Training Center

You are required to
a. Draw the Decision Tree Diagram.
b. Find out the alternative which the manager (projects) should select.

c. Find out the mean and standard deviation of NPV for this alternative.

Solution In Reference Book

ANSWER:
a.
Present value of
Income (Rs.)
2,00,000
D,
80,000
-50,000
P=0.05
/\/W 2,00,000
Install P=0.15 80,000
D21 G, ’
Field Soil [ D: -50.000
P=03 0 ’
Do not Install 0
D22
D, Conduct a soil test P=0.30
B = Good 2,00,000
47-500 2 325‘000 g
Install P 0.40 80.000
D31 C.- Moderate ’
C..
D, -
P=04 : 4 P_BD'ng -50,000
- a
Soft Soil 77'000
Do not Install 0
D32
P=0.60
ﬁ 2,00,000
Install P=0.30 80,000
P=03 C. C., '
Rock Soil D41 Moderate
D ".
‘ PBDJ D -50,000
1,39,000 &
Do not Install 0

D42

b. Expected PV at Cy, C3, C4 and Cs are
EPV (C1) = 39,000 EPV (C3) =-18,000
EPV (C4) = 77,000 EPV (Cs) = 1,39,000
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Decision Point Alternative Expected PV ESRERIECEN DEDe o
Alternative
D; D3, — 18,000
Dy 0 0
D; Ds, 77,000 77,000
D3, 0
D, Dy 139,000 139,000
Das 0

On the basis of the above information, the alternative selected at the decision points D,, D3 and
D4 are D,,, D3; and Dg4; respectively. The expected PV, assigned to D,, D3, D4 are Rs.0, Rs.77,000
and Rs.1,39,000 respectively.

Now, expected PV at C; is 77,000 x 0.4 + 1,39,000 x 0.3 = Rs.72,500

Now lets see the expected PVs of different alternatives of decision point D;.

Alternatives Expected NPV (Rs.)
D11 39,000
D1, (72,500 — 25,000) = Rs.47,500

So, the best alternative for the company is D1, which says the company should go for a soil test
before installing the machine.

c. Path, Probabilities and PV

Probability NPV
Path P) (N)
Dy, —Cy —Dn 0.30 - 25,000
Dy, — Cyy — D3, — Cy 0.12 1,75,000
Dy —Cp— D31 —Cs2 0.16 55,000
Dhiar—an — Tsg—g 0.12 — 75,000
D, — Cy3— D4 - Cs 0.18 1,75,000
Dpe— s ~Blar—Cisz 0.09 55,000
Dipg—Cyx ~ Dlg—Clsy 0.03 — 75,000
NPV = XINP, = Rs47,500
o (NPV) = {E(NPV- NPV )'P;}'?

= [(-25-475P %03+ (175 -47.5F x 0.12 + (55 - 47.5F x 0.16 + (-75 - 475 x 0.12 + (175 -
4757 x 0.18 + (55 — 47.5)" x 0.09 + (=75 — 47.5)" x 0.03]"* x 10°

= (8718.75)"* x 1000

= Rs.93374.25.

_ Sanjay Saraf Educational Institute Pvt. Ltd.



SOLUTION IN CLASS



SSEI
Text Box
SOLUTION IN CLASS


Ldh 4 A o
@)
o

m“,s:l -
‘\\.;5-@' a3 Aenpate Aclution = —

.‘\\G \?.?))){ G o (o1~ 1 151« [« R

AR qooo
> i @ M 03  Rgoooo. a
00 :

> B B 05 -soooq .u¥ G 005 15000
2 Y fﬁeoo ég\ﬂ o5 55000

D. & Dy Zeos B o080 -15000

x
=.3£WC@\\\F el Don't Irstald -25000
> %, : 500 G 03 15000
! e}
ga x - gooo Cy M o4 55000
? >r:\ D3 g0 B 03 =1S400

,_}:y soft| o4
= 41500 Don't Instald -25000
> . 000 -G 06 iS00
D o uof2 Col Ll il 55000
9 \ 4, =5
> = D G B o -15000
DY
| Don't Trstald -25000

<A+ ¢, EMV = 200000 X 0:2 + 80000 X 03 + 0:S X (-sD000)

- 39000

« A+ C3 EMVU - 115000 X 0-05 4+ SSDOO X 0:lY + 0-B0 X (- 7§DO0)

e
?' : - -43000
.

=~ . A+t D2, EMV - Haw (-43000,-2§D0O0) - -250D00

j . At Cu, EMV = 115000 X 03 4 55000 x 04 + 0-3x (-15D0OQ)

’ = 92000

_‘;’;/'_,B_t Da, EMVU = Maw (52000, -25p00) = 52000
2 . pt (s, EHMV = 175000 x 06 + 55000 Xa:3 + 01 X (~=15000)

AR Gl TR e

22 - At Dy, EMV :z Max (114000, = 25000) = L1400Q

» f+ D, , Maw (39000, 471500) . EMV - L1500






