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INCORPORATING NEW INFORMATION

The condition of the market (as yet unknown) is
categorized as "Strong” or "Weak", and determines
the payoff:

State of "Nature”
S: strong | W: weak

Decision 0.45 0.55 Probability
A 30 -8
B 20 7
C 5 15

P{W}=0.55
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# 3 diagram for analyzing
decisions wrder risk, ie.,
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

Decision
Trees

PROTRAC, Inc., must decide on

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 yet unknown) is
categorized as "Strong” or "Weak", and determines
the payoff:

<)
Represent the decision process as a "tree”,

with a SQUARE representing a decision,
and a CIRCLE representing a random outcome:
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"Folding Back" “Folding Back" at a
Terminal Branches random node requires
of the Tree computation of the
expected payoff
P{E}1=045 30

is
s e Placed 9.1

g With 5
Expected Payoff

30(0.45H+(-8)(0.55)=9.10

P{W}=0.55
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Reduced o~ Eipected We now select the decision which leads to
Decision (2) 9.10  Payorr a greater (expected) (5 g 19
Tree i

“Folding Back" at a
decision node requires
selection of branch with
the maximum (expected)
payoff (or minimum expected

cost)
Reduced When we "fold back”
Decision

the tree at a decision

Tree node, the value of the
node is the value of

|I| 12.8’5& the optimal decision

HMaximim
Expected
Palort

Ka

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.

If Erica has bought a round-trip ticket on July 1
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.

First, she must decide
whether to
& buy a ticket now (July 1),

wait until ™7
August 1

or
Now ® wait until August 1

Erica's
Decision
Tree )

payoff: HMaximem
é Fyxpected
"B Pavor?
C

@ 10.50

Erica is going to fly to London on August 5 and
return home on August 20. It is now July 1.

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

&

Erica wishes to minimize the

expected cost of obtaining round-

trip transportation to London & i

return.
Solution
If she decides to the ticket
- on July 1, then she must
wait until

August 1 next decide whether to
buy a one-way ticket or
a round-trip ticket

How Buy one-way ——
ticket

Buy round-trip
Tticket

Erica's
Decision

Tree
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wait until ™7
August 1

Erica's
Decision
Tree

August 1

Buy
Now

Erica's
Decision
Tree

$622
5

wait until
August 1

Erica's
Decision

Tree

$622
5

wait until
August 1

Buy
Now

$576
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If she buys a one-way ticket, then
her cost depends upon whether her
sister obtains for her a free ticket:

cost of the
get free 5 QTS WF
ticket 30% $350 Frckat :

no free
ticket 70%

SE50 + JF0

Buy round-trip
“ticket

get free

ticket~ So@ — $370 I she warts wnlil

lesnning whelher
She gels tree fickel,
there are 2 possibilities

get free
ticket 30% $350

Buy one-way no free
ticket i
ticket =g $720
Buy round-trip
“ticket
get free

ticket—— $380
30%

no free
ticket

70% 4660

get free % y e
ticket~30%  $370 Falaing ack
node #<
no free
ticket 20% $730
$350
Buy one-way
ticket i
ticket oo $720
B”“If.”'l‘(d;'”" $576 (0.7)(660)
icke
i +0.3)(380)
ticket—— $380
30%
no free
ticket
70% 660
get free % y g
ticket~30%  $370 /‘17/0’/’/75&5.,?(./(
node Fx

no free

Buy round-trip

“ticket $576
- tf
(Choose the lower- ’ B ket — $380
cost giternative) . 30
no free
ticket

70% 4660

wait until ™7
August 1

Erica's
Decision
Tree

(0.7)(730)
A

+(0.3)(370) &gy

wait until
August 1

Buy
Now

Erica's
Decision
Tree

$622

5

wait until
August 1

Erica's
Decision
Tree

$622
wait until
$576 August 1
J Buy

Now

{Choose the /aw *—
cost glternative)
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get free
ticket 30% $350
Buy one-way no free
ticket : J—
ticket =0 $720 £TT

Buy round-trip + S50 penslil
ticket aet free torrefund
ticket— $380 «_ /
no free
tl’cgg\_ $660

oot s0%— $370 Folding Back”
node *5

no free

ticket

get free $350

ticket 30%
Buy one-way no free

ticket i
ticket =g $720

Buy round-trip
Tticket
get free
ticket—— $380
30%

.
no free

ticket

70% 4660

get free i y e fe
fioket~so%— $370 Fo /mngvﬁn,{
node #3
no free
ticket (0.3)(350)+(0.7)(720)
~70% $?3OA/1
609 get free
$ ticket 30% $350
Buy 0"92""39/4@n0 free
ticket i
ticket =0 $720
Buy round-trip
Tticket $576
get free

ticket—— $380
30%

no free
ticket
70% 660
e;actkfer.ejﬁ $370 Fol Lx’/’?g Back”
node #/7
no free
ticket

get free $350

9 ;
ticket 30%
Buy one-way no free

ticket i
ticket =g $720
Buy round-trip
Tticket $576
y w et free

ticket—— $380
. 30%
no free

ticket
70% 4660
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The optimal strategy is not to wait until August 1,

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.

&

Free_= $370
Suppose that we add a _ Ticket

No
random-type node at Freebie-s $730

Free - $350

which Erica will Buy 1 vy Tioke!
learn whether  Will get & Fretbien $720
"freebie Free _,,$380

Ticket

she will get
the free ticket.
At the end of
each branch 70%
from this node,

we have same nodes
as before, but with different
probabilities.

H—No
Freebies ¢ga0

No free free~ $370

No
Freebie-= $730

Free - $350
Ticket

oMo
Freebie=x $720

Free
T ree 7 $380

o No
Freebies gcepn

Free 370
33701'10!(5—{];68

Folding back s350 =N e s 5730
node #? . Buy 1-way 33 Tﬁ;ﬁeet)gﬁsn
Will get e e $720
350(0.3) $567 “freebie ’rﬁgiitﬁ’o*é%”
+660(0.7) Frebesgseo

Free =~ $370
=567 No free $730 &

t%g';?;'ﬁﬁowa“ Fr':gbiee $730
7‘/7 . [pr/ 1003 $720 Free = $350
5 iS5 Buu$660 Buy 1-way ) Tickef
"y '

= expecied value
WLl pertect intormaiion.

o ugbjoox
reebie.

Buy RT = $720

$660 free — 4330

w p-Ticket

£/ —MNo 1008
Freebies geen

# Oilco must decide whether to drill for oil in
the South China Sea.
# Cost of drilling is $100,000.
# | 0il is found, its value is estimated at $600,000.
# Current estimate of P{oil} is 45%.
# Before drilling, the company can hire a geologist
for $10,000.
® There is 50% probability he will issue a favorable
report, in which case P{oil}lis 80%
& |f unfavorable, P{oil}is 10%.
e
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m Expected Value of Perfect Information

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

What 7is F¥YivP/= Fxpected Valve With
Perrect Information?

Free 370
s370T1cketjl(’)%

Folding back the
nades alfer Lhan 33
noae (175 ) -
qirte trivial;

Freeblea $730
Free $350
$350 Ticket%

oo $720

Free
3 Tlcket—?’o$03§0

Freeb|e-_».$650

Free $370
No free $730 free.=

Lickek wait &h’ggbies $730
0% 100% $720 free = $350
Buy$660 Buy 1-way NG Ticket
$660  now G —MNo 1008

Freebie
Buy RT = $720
$660 Free — 4330
w p-Ticket

/Mo 1008
Freebie= gcen

EVPI EVWPI - EVWOI

= (-$567) - (-$576)
= $9
If Erica had foreknowledge whether she

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

No Hire
geologist

géblogist Favorable?
Q

—“10K$ ™~
(4]

o Dri]l

$0
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279 600K$

170
“100K$ 55% ~ $0
No Hire. o-Drill
geologist
180
Hire

logist  Favorabl
5 OKSg

o*Drill

$0

EVSI = EVWSI - EVWOI = $20,000

EVWSI = 190 K
EvwOl = 170 K$

EVPI = EVWPI - EVWOI = $55,000

EVWPI = 500(0.45) = 225K$
EvVWOl = 170K$

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

What is the expected value of
s sample information, i.e., the report
af the gealogist ?
sperrect information?



