
Lect 21 : Machine Learning
→

statistical

• mathematical model

• training it on input data_

• use it to make predictions
-



classifier
⇐

input → classification
-

document
classification
→ category

email → span or
not

news

article
→ category

recon /gout/sports



Supervised → hare

with correct outputsE.÷:÷÷÷
Cnsupevised-s@on.t)

I



Naive Boyes text categorization
Bfg

Bayes.ru/e-:
→

number between
0 and I

P( A) pe€y of A
T

event : e.
g. Endy cookie

no candy cookieedy bite

no cordy bite



P = 1-3--0.333. . -

P(A) probability that A

happens

P(B) A) probability that B happens
-

assuming thatconditional

p-roba-b.tk A hoppus



P(no candy bite / cm-fcoo-k.ie) = §
P( no candy bite / conÑ_€⇐kie) = I



Bayes'r : flip a conditional

probability
avoid

P( B) A) = P(A / B) P (B)
F)

P(candycookie / Yong b.a) =
P(^%¥> / %okie)P(c%¥
.jp#cadb-e)



P ( candycookie / Yong b.a) =
P(^%¥> / ¥0k:e) P(c%¥

.)
-3 -3 p(ybi-)

= *É÷÷⇐i-⇒@
÷ ✗I + ÷ ✗ I = ÷

=
9-

II. = ÷ =/3⇒EÉ



bitter = test

candy b. lez negative test

no candy bite
= positive test

Cordy cookie = not infected

no Cordy = infected
cookie



plnotinfectedlposit.ir/-est)--fp(
positive test/ not infected)xP(n¥fede§
p¥tie⇒
p(positive test / not infected) → false

positive
p(not infected) → community rate

transmitsin

p( positive test) → positive test
rate



actual =3 xfmiddle.to#f tested
PCR test notinfeted
false positive 27

rate 0.6%
✗ (-4-6,5005)

= 0.0060%2%00582

=23?⃝
positive test 2.62% positive

rate



Naive Boyes Text Classification
-

P(span /

ewm.ir#-)~~Plwo-dsY-;yg-.PGpm)PGFpan1eIn-s-)
~~P↳*¥!¥gt



Pcspan ) =
_trada#
#span emails

= base

rate #es

naive n

p(words / span)→n IT P(w¥ / spam)Wiwa --
-

bag ofwn words I

= Ñ
count of w ;
in span

i. =\
Ittf

words in

spam



Plspart words )
Wi . - - - Wn

=

# span emails
- ✗ # court of w ,

# emails i= ' t.fi?ps+P-I-words in


