Supervised ML (training)
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Sentiment analysis

Positive: 1
.'u."x.l.. | dl | ~I|1| y LICLadllac | : —a = [\\. |_

Negative: O

Logistic regression
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Sentiment analysis

Train . .
X 'R Classify
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Vocabulary

| am happy because | am learning NLP

Tweets:

[tweet 1, tweet 2, ..., tweet m] .
| hated the movie

I, am, happy, because, learning, NLP, .. hated, the, movie |
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Feature extraction

| am happy because | am learning NLP

I, am, happy, because, learning, NLP, .. hated, the, movie]
I l l I T
[1, 1, 1, 1, 1, 1, .. 0, 0, 0]

A lot of zeros! That's a sparse representation.
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Problems with sparse representations

| am happy because | am learning NLP
T | > All zeros!

.-I P P r =
11,1,1,1.1,1,...0.....0,0,0

1 V
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Problems with sparse representations

l All zeros!
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Problems with sparse representations

l All zeros!

1. Large training time

[90991:192?"' Jeﬂ} l
n= V| -

@) deeplearning.ai

2. Large prediction time



Positive and negative counts

Corpus

| am happy because | am learning NLP
| am happy

| am sad, | am not learning NLP

| am sad
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Positive and negative counts

Corpus Vocabulary
. |
| am happy because | am learning NLP m
| am happy happy
| am sad, | am not learning NLP becagse
learning
| am sad NLP
sad
not
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Positive and negative counts

Positive tweets Negative tweets
| am happy because | am learning NLP | am sad, | am not learning NLP
| am happy | am sad
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Positive and negative counts

Vocabulary
Positive tweets |

am happy because | am learning NLP am

happy
because

| am happy

learning
NLP
sad
not
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Positive and negative counts

Vocabulary PosFreq (1)
Positive tweets | 3

| am happy because | am learning NLP am

o), happy
because

| am har

learning
NLP
sad
not

O O Pk = 2 R W
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Positive and negative counts

Vocabulary NegFreq (0)
| 3 Negative tweets

am | am sad, | am not learning NLP

happy
because

| am sad

learning
NLP
sad
not

@) deeplearning.ai
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Word frequency in classes

Vocabulary PosFreq (1) NegFreg(O)

| 3 3

am 3 3
happy 2 0
because 1 0
learning 1 1
NLP 1 1
sad 0 1
not 0 1
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Word frequency in classes

Vocabulary PosFreqg (1) NegFreq(O)

| 3 3

i 3 . : dictionary mapping from

happy ! 0 (word, class) to frequency

because 1 0
learning 1 1
NLP 1 1
sad 0 1
not 0 1
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Word frequency in classes

Vocabulary PosFreq(1) NegFreq(O)

| 3 3

2l 3 % : dictionary mapping from

happy ! 0 (word, class) to frequency

because 1 0
learning 1 1
NLP 1 il
sad 0 2
not 0 1
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Feature extraction

- dictionary mapping from (word, class) to frequency
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Feature extraction

- dictionary mapping from (word, class) to frequency

Features of
tweet m
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Feature extraction

- dictionary mapping from (word, class) to frequency

Xom =1, |

|

Features of
tweet m

Bias
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Feature extraction

- dictionary mapping from (word, class) to frequency

X = [; Z!/"‘?'{"qﬁ(w: 1)3 ]

R

Features of B Sum Pos.
tweet m =

L ror =ialail=]=
cequencies
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Feature extraction

- dictionary mapping from (word, class) to frequency

Xm =1, Z!/'-f'{-ﬁqs(w, 1), ZE_/}*{-:qs(wj 0)]

R |

Features of Sum Pos. Sum Neg.

tweet m Blas Frequencies Frequencies
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Feature extraction

| am sad, | am not learning NLP
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Feature extraction

Vocabulary PosFreqg (1) | am sad, | am not learning NLP
|
am

happy
because

learning
NLP
sad
not

O O, P P~ N W W
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Feature extraction

Vocabulary PosFreqg (1) | am sad, | am not learning NLP

| 3

am 3

Xm § an qs(w, 1), i
W

learning 1
NLP 1

sad 0

not 0
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Feature extraction

Vocabulary PosFreqg (1) | am sad, | am not learning NLP
| 3

am 3 .

1\ L, ZHE {_Jn'."-('?ﬂ__ l) > i1y,
-~

learning 1
NLP 1
sad 0
not 0
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Feature extraction

Vocabulary PosFreg (1) | am sad, | am not learning NLP
|
am

o fo

\ |, ZFLH fj.%('?ﬂ._ l) >_: 1.

F !

O

learning
NLP
sad
not
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Feature extraction

Vocabulary NegFreq (0) | am sad, | am not learning NLP

| 3

am 3

- X t} 1 w. 1), Z.f'rf qs(w, 0)]
W w

learning 1
NLP e

sad 2

not 1
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Feature extraction

Vocabulary NegFreq (0) | am sad, | am not learning NLP

| 3

am 3
§ \ |, > . L, 1], Zf.f'f r;.w(w, U)]
W w
learning 1 I

NLP 1
sad 2 11
not 1
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Feature extraction

| am sadq, | am not learning NLP

Xm = [1, Z,/’rr--rgﬁ(w, 1), Zj'r'rq.w(*u}, 0)]
”

w
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Feature extraction

| am sadq, | am not learning NLP

Xm = [1, Z,/’rr--rgﬁ(w, 1), Zj'r'rq.w(*u}, 0)]
w l w
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Preprocessing: stop words and punctuation

@YMourri and @AndrewYNg are
tuning a GREAT Al model at

https://deeplearning.ai!!!
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Preprocessing: stop words and punctuation

@YMourri and @AndrewYNg are Stop words Punctuation
tuning a GREAT Al model at a_ﬂd
https://deeplearning.ai!!! 15

are

at

has

for

d
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Preprocessing: stop words and punctuation

@YMourri ard @AndrewYNg are Stop words
tuning.a2 GREAT Al model a& E_Ld
https://deeplearning.ai!!! IS
arc
at
has
for

d
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Preprocessing: stop words and punctuation

Stop words
and
IS
are
@YMourri @AndrewYNg tuning al
GREAT Al model has
https://deeplearning.ai!!! for

d
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Preprocessing: stop words and punctuation

Punctuation

@YMourri @AndrewYNg tuning
GREAT Al model
https://deeplearning.ai!!!
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Preprocessing: stop words and punctuation

Punctuation

@YMourri @AndrewYNg tuning
GREAT Al model
https://deeplearning.aill-
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Preprocessing: stop words and punctuation

Punctuation

@Y Mourri @AndrewYNg tuning i
GREAT Al model
https://deeplearning.ai
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Preprocessing: Handles and URLSs

@YMourri @AndrewYNg tuning GREAT Al model
https://deeplearning.ai
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Preprocessing: Handles and URLSs

—@Pp Ao @Amaawdda tuning GREAT Al model
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Preprocessing: Handles and URLSs

—@P Ao @Amaawda tuning GREAT Al model

tuning GREAT Al model
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Preprocessing: Stemming and lowercasing

tuning GREAT Al model
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Preprocessing: Stemming and lowercasing

tunh:rg GREAT Al model

tun
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Preprocessing: Stemming and lowercasing

tunh:rg GREAT Al model

tune
tun <tum~.:i

tuning
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Preprocessing: Stemming and lowercasing

tunh:rg GREAT Al model

GREAT

Great

tune
great
tun <tur‘lezi

tuning
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Preprocessing: Stemming and lowercasing

tunh:rg GREAT Al model

tune
tun <tur‘|e:1

tuning

@) deeplearning.ai

GREAT
Great

great

— great




Preprocessing: Stemming and lowercasing

Preprocessed tweet:
[tun, great, ai, model]
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General overview

| am Happy Because i am learning NLP @deeplearning

lhappy, learn, nlp]
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General overview

| am Happy Because i am learning NLP @deeplearning

[happy, learn, nip]

|

1,4, 2]

© deeplearning.ai



General overview

Bias «—H, 4, 2]
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General overview

Bias «——H, 4, 2]

|

SUM POSITIVE Treguencies
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General overview

4 4 > Sum negative
J frequencies

SUM POSItIVE Treguencies
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General overview

| am Happy Because i am
learning NLP
@deeplearning

| am sad not learning NLP

| am sad :(
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General overview

| am Happy Because i am
learning NLP
@deeplearning

Lhappy, learn, nip|
|sad, not, learn, nlp

| am sad not learning NLP — .
[sad |

| am sad :(
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General overview

| am Happy Because i am
learning NLP

_ | L happy, learn, nip] [[1, 40, 20].
@deeplearning _ ey
|sad, not, learn, nlp [1, 20, 50],
| am sad not learning NLP — . |
_ n [ E 2E1]

| am sad :(

®©) deeplearning.ai



General overview

[[1, 40, 20],

XjEZ) Xég) 11, 20, :'.:}I;'Z:_'_\

1 L 2K
g o e

Lox" X"
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General Implementation

freqs = build freqs(tweets,labels) #Build frequencies dictionary
X = np.zeros({(m,3)) #Initialize matrix X

for i in range(m): #For every tweet

p_tweet = process_tweet(tweets[i]) #Process tuweet

X[i,:] = extract_features(p_tweet,freqs) #Extract Features

@) deeplearning.ai



Overview of logistic regression

Y

N
e e i P e o
|"-|:|| l | '| '."J

l

Cost
Features — F — Qutput =———  output ¥
X Y L;Eel o
Labels ‘

Y
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Overview of logistic regression

F
Sigmoid
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Overview of logistic regression

- 1
h(:f:[?'), 0) = __
1 + e~ 07a
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Overview of logistic regression
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Overview of logistic regression
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Overview of logistic regression
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Overview of logistic regression

@YMourri and

@AndrewYNg are tuning a
GREAT Al model
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Overview of logistic regression

@YMourri and

@AndrewYNg are tuning a
GREAT Al model
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Overview of logistic regression

@YMourri and

@AndrewYNg are tuning a
GREAT Al model

|tun, al, great, mode
1
\Y = | 3476
245
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Overview of logistic regression

@YMourri and

@AndrewYNg are tuning a
GREAT Al model

tun, ai, great, mode
[ 1 ~ 0.00003 |
2\ = [3476| 6= | 0.00150
| 245 | | —0.00120 |
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Overview of logistic regression

@YMourri and 09- P
@AndrewYNg are tuning a
GREAT Al model o
] '?-I:‘:nﬂ 0.6
[tun, ai, great, model _:*H e
1] C0.00003 ]
£ = |3476| 6= | 0.00150 | °*
| 240 —0.00120]
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Overview of logistic regression

|
@YMourri and 03- : 4.92
@AndrewYNg are tuning a : 0T > g
GREAT Al model |
] TEI?I.:.ET' |
|tun, ai, great, model] = s |||
it:.i-
[ 1 C0.00003 ]
#\) = [3476] = | 0.00150 [ "
| 245 | —0.00120f |
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Training LR

»-";” 1 «?\ LOOO
0.0004 + “~
.-"'F'_ =1 _---\""-\-\.\_\_\.
B0
0.0002 - / \
I.'f H"-. 600
1
— ' | 17
0,0000 - - v
O | ; o)
\ / O ]
~0.0002 1
2010 4
~0.0004 +, ’
. 04
"‘\\R- - - - /‘2 0 200 00 600 BOO 1000
=0.0004 —=0.0002 0. 0000 0. 002 0,000 .
0, Iteration
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Training LR

.f’;f 1 NS LOOO -
0.0004 + g
i et
B0 -
0.0002
{/ H'%, 600 -
1
-
S |
0,0000 - - v
O | J o)
\ | O “o
~0.0002 - ' ®
. 200 4
I @
—0.0004 + ’
LY
1 D =
"‘\\M- - - - .4{' 0 200 a0 600 B0OO 1000
=0.0004 —=0.0002 0. 0000 0. 002 0,000 .
0, Iteration
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Training LR
Initialize
H parameters
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Training LR

lf'. Inttialize
parameters
hr — h(X H} Classify/predict
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Training LR

9 Inttialize
parameters
h = h{X H} Classify/predict
x !
N, P .
V==X"(h-y) Get gradient
m ' '
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Training LR

0 | Initialize
parameters
h= h{X H} Classify/predict
x !
L T _ o |
V==X"(h-y) Get gradient
m ' '
¥ }
H — [9 - {'}'v Update
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Training LR

o

h=h(X,0)

1 x
V= —XTUJ. =
m '

I=0—aV
7(6)

@) deeplearning.ai

initialize
para meters

|

Classify/predict
|

Get gradient

}

Update
¥

Get Loss



Training LR

@) deeplearning.ai

Until good
enough

initialize
para meters

|

r—> Classify/predict
|
Get gradient

}

Update
¥

Get Loss




Testing logistic regression
* X val K al 9
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Testing logistic regression

h(X /)
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Testing logistic regression

h(z'), §)

pred =h(Xyq1.60)> 0.5
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Testing logistic regression
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Testing logistic regression

[i=s
0.8
0.5 =05
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Testing logistic regression

1
]
1
]

0.3 ] 0.3 > 0.5 0
0.8 0.8 > 0.5 1
05| =05=| 05>05 [=| 1

i predm > 0.5 [predy |
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Testing logistic regression

Z (pred™ == yy,)

™
=1
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Testing logistic regression T 0 0T
1 0
| __ | 1
P Tﬂ:dm_ _}/'EH‘J |
i 1 i
0

P

predm ==Yy, |
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Testing logistic regression

3 (pred? == @)

m

=1
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Testing logistic regression

- — p— —

0 0
1 1
Yoar = | 1| pred = |0
0 0
_1_ _1_
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Testing logistic regression Nia
0 0 1
1 1 (Yyar == pred) = |0
Yoar = |1| pred = |0 1
0 0 1

_1_ _1_
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Testing logistic regression

0
1| (Yows == pred) =

U

4
accuracy = —
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Cost function for logistic regression

| T f i 1' ?
J(0) === [y logh(z',0) + (1 - y®)log(1 — h(z",6))]

=1
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Cost function for logistic regression

J(0) = b log h(z™,0) + (1 — y) log(1 — h(z',6))]
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Cost function for logistic regression

1 - i 1 1 (
J(0) ==— > [y logh(@,0)|+{1 - y@)log(1 — h(z",6))

=1
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Cost function for logistic regression

> ' logh(z",6)|+
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Cost function for logistic regression

— > W log h(z,6) 4

ym
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Cost function for logistic regression

— > W log h(z,0) 4

ym

0 any 0
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Cost function for logistic regression

) 1:1,1“) log h(z"), )

ym

0 any 0
1 099 ~0
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Cost function for logistic regression

) 1:1,:“') log h(z"), )

ym

0 any 0
1 099 ~0
1 ~0 -inf
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Cost function for logistic regression

| +|(1 — ') log(1 - h(ﬂ*-’“'}*‘g)j]

}.{[} h{me §) /

il
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Cost function for logistic regression

o) 1 |(1 — y)]og(1 — h(mﬁ'}"g)ﬁ

}.{[} h{me §) /

1 any 0
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Cost function for logistic regression

]+ kl — y(i)) log(1 — h(mﬁ'},ﬂ)h

}.{[} h{me 1) /

1 any 0
0 0.01 ~0

®©) deeplearning.ai



Cost function for logistic regression

-+ kl — y(i)) log(1 — h(mﬁ'},ﬂ)h

}.{[} h{me §) /

1 any 0
0 0.01 ~(
0 ~1 -Inf

P
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Cost function for logistic regression

[y log h(z, 6*1 +
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Cost function for logistic regression

> [y“’l log h(z'?, 6) h 1

J(6)

0.0 0.5 1.0
h{x{f]" e]
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Cost function for logistic regression

> [y log h(s (1) og(1 — h(=?, 6))

4 4
@ )
=2 =2
oL | : 0 | |
0.0 0.5 1.0 0.0 0.5 1.0
h(x", @) h(x'", 8)
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