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Features
, Perceptron
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- Classification (linear, binary )
- feature extraction

-ML basics + Perceptron

classification point I [for
us
: strings

f- (E) c- Rn
f : future
extractor

label y c- [
-1
, +13

Classifier maps I
→

y



Linear classifier : represented by a
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sentimentltnalysi.SI
= the movie was great !

① Feature extraction

I ⇒ f-(E) ER
"

string
Dexs

② Learning algorithm so

Training set { (flee:') , ycil }Dit
⇒ I learned weight

Today : cover # 1 Vector

see Perceptron for #2



feat.ve#traction-x--
the movie was great

what do we want ? - reflect world
order

- word frequency
✓
-

parts of speech
- word meaning /proximity ✗ ✗

- negation (not good) ✗

Bag - of - words fertilization
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weight vector : TER
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the a movie great
^

w-Tf(E) = Whet Winnie + Wras +

wgreat"

weighted voting
"

awesome and great hare independent
weights

Preprocessing ① Vocab selection :

vector space is a fixed
set of words

replace unseen words w/ UNK
have a weight for UNK



- split
" " )

That movie . . - really, it wasn't great?
www.wwwdw

was not &

gra
punc +3 +7

D= [ great - - . great
! 18,000

split pure +3
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J= [ great - n
!

.
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Typical tokenizatim optional
- break out PU " ' ' d) wasn't
- break out contractim
② Remove Stopwordsi ( the

,
of
,
be
,
etc.)

③ Lowercasing / stemming
/ arrived
⇒ arrive



Is lowercasing always good
? No !

- text messages
- capture nannies

=
Revisit "not awesome

"

not awesome
movie was

yC. - - -- - -

-

-

bigram bag of words

sentence ⇒ adjacent pairs

vocab is now huge Gold raab
')

we can mix Unigrams
+ big rains in

our feature space
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eLeamir
Optimize parameters I 1- fit some

training data (labeled)
we want wi to make good predictions
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if we use it as
our weights,

how badly do we mess up ?
"



strchasticcradientdescentfortinrangefgepoc.GS)
for i in range ( o , D)
w_ ←J - ✗ Z-w-loc.sc/Tci1,ycifw)

step size

=L

Subtracting gradient of the loss ⇒

finding a ñ with lower loss

loss (e) =w
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→ ← gradient
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gradient=
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→



¥-5T THE ) yci)
Perception ( instance of -5GB)

Initialize w_=J

for t in range to , epochs )
for i 1h

range (o, D)
( shuffle

EA

each epoch)

Ypred ← {
I ñTf(✗ciy > o

- l else

+ ✗FCI '"/ if y
'¥+1i. E.÷:÷i¥:*
.

Let ✗=L for now



before

Tf(Ici
')

after

( + f-G- city'_f(Ici
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tflxci ') + f-(Ili ))Tf(×-CiY
-

Ilf#"HP > 0

Our update role is sparse

/V1 voaab = 10K words

f(I
'") has 4 words

we only update
4 weights
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start with

2=1

then reduce

✗=¥
c- epoch


