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author

¢ adiagram for analyzing

Decision decisions «nder risk, 1.e.,
Trees when the probability distns
of the possible "states of nature”
are known

® appropriate for a seguence
of decisions, each of which
could lead to one of several
uncertain outcomes
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EXAMPLES

PROTRAC, Inc.

I
I'=| AIRLINE TICKET PURCHASE
=

OILCO

I INCORPORATING NEW INFORMATION

PROTRAC, Inc., must decide on
EXAMPLE one of three marketing & prod n
strategies for a new line of home & garden tractors:

A agressive
B: basic
C: cautious

The condition of the market {(as vet unknown) is
categorized as "Strong” or "Weak "', and determines
the pavoff:

&
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The condition of the market {as vet unknown) is
categorized as "Strong” or "Weak ", and determines
the pavoff:

State of "Nature”
S: strong | W: weak

Decision 0.45 0.55 Probability
A 30 -8
B 20 7

5

Represent the decision process as a tree’,
with a SQUARE representing a decision,
and a CIRCLE representing a random outcome:
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Plz1=045

"Folding Back" “Folding Back" at a

Terminal Branches random node requires
of the Tree computation of the

expected payoff

S0

is
s 1€ P1ACE s /@9.1
5 with

Expected Pavoff
3000.45M(-8)(0.55)=0.10
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Reduced &~ Eanecied
Decision 9.10 Faleal?
Tree A

1 B @ 12.85
C

"Folding Back" at a

decision node requires
selection of branch with

the maximum {(expected)
payoff (or minimum expected
cost)

10.50

We now select the decision which leads to
a greater (expected) @ 910

pavolf: Rty
"ﬁ‘ Lapected
- R Pl i
C
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REdl_JC_Ed When we "fold back”
Decision the tree at a decision
Tree node, the value of the

node 1s the value of
1| 12.85 the optimal decision

L

P Iyl 0y,
Exnocied

Faleali

Ka

Erica is going to flyv to London on August o and
return home on August 20, 1L 1s now July 1.

On July 1, she may buy a one-way ticket (for $350)
or a round-trip ticket (for $660),

She may alsowait until August 1 to buy a ticket,

On August 1, a one-way ticket will cost $370
and a round-trip ticket will cost $730

&
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It is possible (with probability 0.30) that between
July 1 and August 1, her sister (who works for the
airline) will be able to obtain a /7ee one-way ticket

for Erica,

trip ticket on July 1

If Erica has bought a round

and her sister has obtained a free ticket, she may

return “half” of her round-trip ticket to the airline.

In this case, her total cost will be $330 plus a $50

penalty.
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First, she must decide
wait until =7 whether to
puaust e buy a ticket now (July 1),
or
& walt until August |

Erica's
Decision
Tree a0

I she decides to the ticket
on July 1, then she must

it Uil .
hugust 1 next decide whether to

buy a one—way ticket or
a round-trip ticket

Mo Buy one-way ——
% ticket

Buy round-trip
“ticket

T

Erica's
Decision
Tree

Page 8
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If she buys a one—way ticket, then
her cost depends upon whether her
wait until =¥ sister obtains for her a free ticket:

dugust 1
cost oF fhe
qet free_ 5 CWNIE — T
, Hicket 3I0% $350 ferdea
Buy _u:u nE = 'wal ____:_::::_:_." no free
ticket ticket o $72
i Y y round-trip (_?/ T
“ticket At S
Erica's
Decision
Tree
wait until ="
August 1
qet free_
Buy ticket 30% $350
Mo Buy one-way no free
e - 1T

70% 720 Fw0

Buy round-trip + jﬁ{?ﬂgﬁﬁfg‘lJ.-'
ticke! et free P i
. | ) bicket SSBD
Erica's T ~__/
Decision no fres
ticket
Tree 70% ™ $660
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get Tree $370 ¥ s warts wrti!
ticket- Z0% .
feFTRG Wihelaer
no free Sfe qels ree fickel,
wait until ticket oo Lhere sre 2 possibiiiies
dugqust 1 IR $730
get free
o licket 30% $350
Hond Eugl_ur:ce%wau .._.:.:=:=.=.-.... no free
1CEE .
tioket =g £720
Buy round-trip
Tticket
qet free
ica ticket $380
Erica's B
Decision no free
twket\\_
Tree 70% $660
(0.7I730) ,
qet free - e
+(0.3)(370) Z%H Hoket—3pm — $370 Folding Dack
noge F5
. no free
wait until™ ticket
August 1 ~I0%  ga3p
qet free
. ticket 0% $350
o Eun,jt_nr::e%wau no free
1CEE .
ticket o e $720
Buy round-trip
Tticket
et free
ica’ —ticket $380
Erica's B
Decision no free
ticket
Tree 70% 4660
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Folding Sack”
foge

get free
s622  ‘tcket-3o® 3370

A no free

wait until ticket

August 1 ~70% 730
get free
Bu o ticket 30% $350
Mo Buy one-way no free
ticket T
tioket =g £720
Buuj:_uid;trip (576 e L07)(660)
1CKE
> " ot free +(0.3)330]
- ticket $380
Erica's . 30%
Decision no free
twket\\_
Tree 0% $660

getf free
4622 tioket-30m 3370

Folding Sack”
noge * 3

no free
wait until ticket 0% (03 350)+(0.71(720)
August 1 = $?3ll/d
6090 qet free
uy $ o Hicket 30% $350
Horw E”%_DFLE%WU —bno free
icke :
ticket o e $720
Buy round-trip
Tticket $576
. et free
: ' —ticket $380
Erica's [ 50%
Decision no fres
ticket
Tree 70% ™ $660




Decision Analysis 2 8/26/97 Page 12

Folding Sack”
e

get free
4622 tiocket-30m 3370

no free
wait until ticket
fugust 1 ~ 0% § 730

G090 get free
$ ticket 30% $350

i free

ticket ;
tioket =g £720
(_j Buy round-trip
ket £576
o e . Qet free
{Choose the fower- icket —— $380
st Fiternginee ) -, 30%
no free
ticket
70% ™ 4660
tgf:kzﬁiﬁ $370 i -L’f'r“'?d?ff}’?g Sack”
ta22 =
..-“?.5?'.5?’.-';’.' .-"r
. no free
wait until™ T ticket
$576  August 1 ~I0% 730
6090 qet free
§ . Ticket 30% $350
Buy one-way : no free
ticket ;
ticket o e £720
- . Buy round-trip
fUR005e 5he fower— ricket $576
7 F 47 get free
cost @iternalive) B ioker— §380
. 30%
no free
ticket

70% 4660
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The optimal strategy is not to wait until August [,

but to buy a round-trip ticket now.
Then, if she gets the free ticket,

she should cancel half of the round-trip ticket
which she purchased.

m Expected Value of Perfect Information

EVWOIl =Expected Value Without Information
= $576 (cost)

Hhat 1s FVVEP/= Fxpected Value With
Pertect information”
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Free = $370
Suppose that we add a | @fﬁf&t
random-type node at Freebie-= 4730 Free o $350
which Erica will - Buy 1-way o~ Ticket

R, r'lll:l_ .
Fregbie-= $£720

Free
E:: Ticke t_=:r$3=3lil

A Nl:l ]
Fr‘eehleg.h%m

learn whether Wil get
she will get '
the free ticket.
At the end of
each branch
from this node,
we have same nodes L

Free = $370
Ticket

Mo
Freebie=- 4730

Free 3350
1 1CkEt

Buy 1-way _
et Hq .
Fregbie-= £720
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as before, but with different O free = §360
probabilities. O Freebiea gosn
Fre:;__saﬁﬁ?ﬂ
Folding back he | (Q:T_‘,ﬁk“
Freebie-= $730
nodes ather than $339 $350 Free _— 3350

fode (7 is
LIRS LIS

Free $£370
N_n free $730 ka_&ﬁ
ticket Fr‘EEhiee.x 730
10% 100%

Buy $ﬁﬁﬂ Buy 1-way _.E:: Ticket

—Ticket 100%

Nlj_ 1 UUE
Fregbie-= $720

$660 Free = 4350
i 1 1CKET
Mo 100%

Dy
= Freghiews $720

Free
i‘-SE 1cket_?ru$u3%|j

el Mo
Freel:ulea.%m

$720 free 3350

Freel:uleﬂ.h3;56,:I
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$370 Free = %EEEI

: Ticket10
FafTG BFCK Mo,
J U#-j Fregbie-=- 730 ;
SAE T : Free Z50
|k Buy 1-way 3320 Ticket TO0%

= ol F HQD .
FEED] B
................ Buy RT £720

" Free _
350(0.3) $°67 TP TooE
Fr‘eehiea%m
+
bbOlo.7) $730 free %370
= o6/

Ticket

t_j_gl%qé:ﬁﬁnwmt %ﬁghieeﬁ T730
This is EVWP/ o 1y 3720 7 8550
5 M5 Buy ‘ﬁﬁﬂ Buy 1-way . Ticket
g 7

= axpecied vaiie | Ny 1008

B RT  Fregbiew §720
WS DT esE I arinalion. $660 Free — 380

g~ Mo 100%
Freel:uln33..$55,:,

EVPI = EVWPI - EVWOI

(-$567) - (-$576)
$9

If Erica had foreknowledge whether she

would receive the free Lickel, her expected
cost would be reduced by $9.

Ka
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# Oilco must decide whether to drill for ol in
the South China Sea.

# Cost of drilling is $100,000.

® |f 0il is found, its value is estimated at $600,000.

# Current estimate of Ploill is 45%.

® Before drilling, the company can hire a geologist
for $10,000,

® There i1s 0% probability he will issue a favorable
report, in which case Ploillis 80%

® |f unfavorahble, Ploillis 10%.

Mo Hire
geologist

gedlogist

—IDK:*\&
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Mo Hire
geologist

genlogist
-10K%

Oilco should hire the geologist;
if his report is favorable, they should drill,
but if not favorable, they should not drill.

Whal 1s the expectled valve of
e sampie informaliion, f.e., the report
af the geologist?
eperfect informalion?
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EYVSI = EVWSI - EVWOL = $20,000

EviwSl = 190 K3
EviwOl = 170 K3

EVPI = EVWPI - EVWOl = $35,000

EywPl = 500(0.45) = 225K$
EvWOl = 170K S

Ka
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