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Problem
There is a rumor that your house
has termites and you hate termites

Getting rid of them would cost

100

But There is also an agent r
who knows whether you have

termites or not They send you
a letter in the mail if 31 ONLY if

you have termites and will not

pay the blackmail
or

you do not have termites and

will pay the blackmail f 10

hence the XOR What do you do



PART A
Assume

probability of having termites is

10 and your policy is that

you flip a fair coin so a

50 50 chance on whether
you pay

y
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I
affects
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affects
whether or whether you
not you

receive relieve a

a letter letter
for exampleJ L

L no term 31 no
pay no letter

neef ÉEr
to
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to pay
blackmail

v B u

pay
blackmail affectedbymypolicy 31receive a letter

u
de

payoff whether you havetermites I blackmail



Probability tables
Yes termites No termites

0.1 0.9

Pay Do not pay
0.5 0.5

T Y Receive letter Do not receive letter

Yes Pay 0 1

I
xor s Yes

PHY O

No pay 0

No pay 0 I

L Y Pay blackmail Do not pay blackmail
Yes Pay I 0

NO
yes pay 0 1

No pay 0 1

No party 0 I



B y 110 100 10 0

Yes Pay I O O O

yes Edy O 1 O O

No pay 0 0 1 0

No pay O O O 1

PART B
Now we want to calculate

E Ply pay and E Ply don't pay

expected payoffs given that youpay
or don't pay note youdon't know ifyou've received a letter

By previous class work we know

E Ply Erp Pr ply
Tightedaverage of

so this is sum over payoffs
P E 0 10 100 1107



we know

Pr ply Eg Pr til b ply

I Pretty Pr lit y Pr b tilly Prep bit by

Ig Putt Pretty Preble g Pr plt b
I

can look these up in our table

We have 8 possible combinations of

t l b because they're binary
If you do it all out you will

see the only non zero terms in

the sum conditioning on y pay are

t
yes I no b no

payoff 100 prob O I

t no l yes b yes
payoff 10 prob 0.9

so E Ply pay Pulply
0.1 1007 0.96 10

19



Now for E ply don't
pay

we
have different values of Eib Bl
which produce non zero probability
those are

Eyes l yes b no

prob oil payoff
100

t no D no D no

prob o 9
payoff O

so E ply don't pay EpPulply
0.9 07 0.16 100
10

CONCLUSION

E ply don't pay E Ply pay

PART C

Now We condition also on the
fact that you relieved a letter



so we want to find
it E ply pay l yes

ii E ply don't pay f yes

like earlier we use

ply don't pay b yes g pReply l
but this time
Pr ply l Eb Pr Elly Pr blt l g Prep til b y

Pithy Bby
Pu

look up in our

probability tables

we don't know this one

Baye's Rule

Pultil g Pr felt g Pultly
Pr Ily

Pr Celt y Pr t

Prelly



Okay now let's look at which is

ply pay l yes What do

we think this should be from
our understanding of the

problem
10 because if we relieve

a letter B pay then we

must have paid the blackmail
must not have termites

following this logic we can do out
the math and see that
t no b b yes is the only
combination that gives you a

non Zero term
Pr ft ly I cry Bayes
Pr b lay l
Pr p t b 10

E pll yes y pay l 10 10


