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D1TH- 37 52 3

Reverend Thomas Bayes
R 1702-1761

__Plyl=)P(x)
Y P(ylz)P(x)

reX

P(x|y)

Bayes set out his theory of probabilitv in Essay towards solving a problem in the doctrine of
chances published in the Philosophical Transactions of the Roval Society of London in 1764.
The paper was sent to the Roval Society by Richard Price, a friend of Bayes', who wrote:-

I now send you an essay which I have found among the papers of our deceased friend Mr Bayes,
and which, in my opinion, has great merit... In an introduction which he has writ to this Essay,
he savs, that his design at first in thinking on the subject of it was, to find out a method by which
we might judge concerning the probability that an event has to happen, in given circumstances,
upon supposition that we know nothing concerning it but that, under the same circumstances,

it has happened a certain number of times, and failed a certain other number of times.
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BT m/ME R R ) DU iR 3R

o, 1f P(o,|x)>P(w,|Xx)
@,, otherwise

assign x € {

(a)m It p(x|w)P(@,) > p(X|w,)P(w,)

assign X €+ _
w,, otherwise

- I.I: I(X): p(X|a)1) > P(a)z)
assign X €< p(X|w,) P(w)
‘w,, otherwise

: @ , If h(x)=-In p(X|a)1)+In p(Xla)z) > In P(Cf)z)
assign X €« P(a)l)

w,, otherwise
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p(X =10 | a)l)P(a)l)

P =10) =
(@ [x=10) p(x=10) P(@, | X =10) = 0.952:
_ P(x=10]@,)P () = P(o, | x=10) < P(w, | x =10);
p(x=10]|@)P(@)+ p(x=10| w,)P(w,) = x=10€c w, A ik £
_ 0.05x1/3 0,048
0.05x1/3+0.50x2/3
L (x=10)= P=10]@) 0.05
+ p(x=10|@,) 0.50
o e P(w,) 2/3
R RE 6, = 2Z = =2
HII 0, =5 2= T

l,(x=10)<48, ;

x=10c o, , B,
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P(error) =

.R P(w, | X) p(x)dx +IR P(a, | X) p(x)dx
| P(x|@,)P(@,)dx+ | P(x|a;)P(e;)dx

= P(o,)[. P(x| @,)dx+P(@,)[ P(x|@;)dx

P(x|wi)P(w1)

P(wz)Pz(e)
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(1)assign xew.,, If P(w |X)= max P(w; | X);
j=1oc

@assign xe @, if p(x|@)P(@) = max p(x|@)P(w,)

P(error)=1—P(correct) =1— ZC:JR P(X| @;)P(w;)dXx
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T m /DS B DL Hr iR 5%
O KX R@ix- E[ﬂ»(ai,w,-)]=Zﬂ(ai,w,-)P(w,- X);

O HABE R :  R@) =ER(@(X) 0] = [R(a(x) [X) p(x)dx

FRM]:  Decide a,, if R(a, %)= min R(a, %)
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22T /N AU ) DT B R 3R
O 5] A

e TN a,: deciding w;

R(a,|x)=4,,P(o, |X)+ A,P(®, |X);

o K A=A 0), i,j=1 2.

Decide wy, it (A —A41)P(@y [X) > (A, —A,)P(ay [X)
w,, otherwise :

P(X|w,) (1y—4,;) P(a) .

e, if P&l®) | (A —4,) P(@)
Decide
@,, otherwise
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o Bl PIZRAiRA] R & 1R 2R o MR R o,

P(w,)=0.9,
P(w,) =0.1;

1) e
R] T 4 A x 3R T 43252

A e/ RS R 5

0.9x0.2
0.9x0.2+0.1x0.4

0.4x0.1
0.2x0.9+0.4x0.1

P(a)l |X) — =0.818,

P(w, |X) = =0.182;

R, | X) = ZZ:XHP(@J. |X) = 1,P(w, |X) =1.092,

2
R(e, |X) = Z/lsz(a)j |X) = 4,,P(w, | X) =0.818;

=1

R, |X) > R(e, |X), .. Decide a,, Xew,
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0, | — J .. P(xjw1)P(w1)

P(wz)Pz(e)

L

R(a;|x) =) A(a;, @)P(o;]|x)
j=1
= > P(o;[x)=1-P(o|x)
j=1, j#i

min R(¢, | X) < max P(a. | X)

0, = P(w,) ! P(w,)

0. — P(@,)(Ai; — 45,)

’ P(®,)(1, — 443)
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PR IR

Assigned
wi: target is not present w1 wa
wo: target is present - wy | correct rejection false alarm
wo mis-detection | correct detection

Type — | Error (False positive):  P,(e) = _"R p(X | @, )dXx,

Type — Il Error (False negative): P,(e) = jR p(X | w,)dx

Correct
Rejection Hit Probability
RS False Alarm
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