NN

- Neural Network
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Outline

* Linear Regression
* Logistic/Softmax Regression
* (Feed Forward) NN
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Linear Regression

j=b, +bx

= ()’3 _j’a)
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/fJi fﬁﬁﬁ El/(] Virtual Tour
Y A « Branded Virtual Tour
T—ﬁiﬁ/bl )I:% e Virtual Tour (External Link)
Parking Information

Garage (Minimum): 2

$5,498,000 7 5 4,865 sq. Ft.
Price Beds Baths $1130 /Sq. Ft.

Redfin Estimate: $5,390.037 On Redfin: 15 days ¢ Parking Description: Attached Garage, On Street
« Garage Spaces: 2

Garage (Maximum): 2

N Interior Features
flith

%ﬁ%'ﬁl\*% Bedroom Information

e # of Bedrooms (Minimum): 7

a HAfRAAdArAaAarmce INMAaviennimmys 7

Multi-Unit Information
o # of Stories: 2

School Information

Elementary School: El Carmelo El
Elementary School District: Palo
Middle School: Jane Lathrop Stan
High School: Palo Alto High

High School District: Palo Alto Un

Kitchen Description: Countertop
Dishwasher, Garbage Disposal, Hi
Island with Sink, Microwave, Over
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Output layer

Input layer
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4 Cell body
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Schwann cell

Myelin sheath
Nucleus
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MCEREHIEEE FE (SGD)
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Linear Regression
B fdt—NEIERE

RE: y=(w,x)+b
Rk FHIRE con=(v-»)
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SCORES SOFTMAX PROBABILITIES
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0. Nucleoplasm

1. Nuclear membrane
2. Nucleoli

3. Nucleoli fibrillar
4. Nuclear speckles
5. Nuclear bodies

6. Endoplasmic reticu
7. Golgi apparatus

8. Peroxisomes

9. Endosomes

10. Lysosomes

11. Intermediate fila
12. Actin filaments
13. Focal adhesion si
14. Microtubules

15. Microtubule ends
1A Cvtnlinatic hrida

https://www.kaggle.com/c/human-protein-atlas-image-classification
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https://www.kaggle.com/c/malware-classification
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comment_text

Explanation\nWhy the edits made under my

usern...

D'aww! He matches this background colour I'm

S...
Hey man, I'm really not trying to edit war. It...

"\nMore\nl can't make any real suggestions on

You, sir, are my hero. Any chance you

remember...

https://www.kaggle.com/c/jigsaw-toxic-com

B HTE

toxic severe_toxic  obst

0 0 0
0 0
0 0 0
0 0
0 0 0

ment-classification-challenge
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softmax RRIZN

X1

e e

JC .'JC’ n Xi
ey e Z =1 €7 i=1e‘,

softmax([xy, Xy, ..., xn]T) =

— R exp zﬂ%jc--OEl’J{E
— BRUASFILAR G E=0 %0

#: [1, -1, 2] i) softmax A [0.26, 0.04, 0.7]
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o Xy TGRS (One-hot encoding)

ifi=y

1
— T .. —
Y= [V Y2 Yl Vi {0 thermise

o FAIIEE softmax LEREER
MeaiRsk: y = [0, 0, 1]

softmax 45 5 ok
[0.3, O, 0.7] 0.18

[0.17,0.17, 0.66] 0.173
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A3 5 softmax(a])3
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Feed Forward) NN
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Cutput layer

Input layer
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EAfaIET =

® Eﬁ)\ : X E Rl’l Output layer
- Paggm: R ER

° E,ﬁ‘u,ll:j : W2 € Rm, b2 = R Hidden layer
h = G(WIX + bl)
0= Wgh + bz Input layer
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EAfaIET =

N AN /s B AR
P BRI 2

h = O'(WIX + bl)

L kol

Input layer
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EAfaIET =

It A FRA TR B AR L ouputiever
T R A 7
Hidden layer
h — WIX + bl
0= Wgh + b2 Input layer

hence o = w, W x + b’

KN E R ..
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SE (sigmoid) BERES
BEENBEIE (0, 1)

sigmoid(x) =

1+ exp(—:

sigmoid(x)
©c o o o =~
N NN (o)) o0 o
1 1 1 1
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-8 -6 -4 =2 0 2 4 6 8
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tanh(x)

1.0 A
0.5 1
0.0 -
—0.5 1

_1'0 -

1-— eXp(—Zx)
1+ eXp(—Zx)

tanh(x) =

’
N

Y (tanh) goEgs
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2%t (RelU) {ZIERRZL

RelLU: Z&4H(Z1EETT

ReLU(x) = max(x, 0)

relu(x)
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Hidden layer

h, = 6(W,;x + b))

Hidden layer

5(Wh, + bs)

h3:

0

Hidden layer
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