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Feedback (1/3)

= Loss function
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Feedback (2/3) ’

= MSE(Mean Squared Error)
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Feedback (3/3) 5

= RMSE(Root Mean Squared Error)
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Multiple Linear Regression

= What is Multiple Linear Regression?
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Vectorization (1/2)

= What is Vector?
- oF 7FX| EFRIC| O] 7He| ’lAF HH0f N&ot ti S
= What is Vectorization?
- HEo| 4= CIEAQ (X5t ’AE7e| gits s=dot= 7[s
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Vectorization (2/2)

= Code of Vectorization?

- HE 2} GlO| Aot 8%, ZE AT 25 H2EH
- Fore= &8%t 82, H"E19P O] A Ltot= A HEF SEX[2F 5] Hlg&X
- Numpy dot& AFE Al n0| 2 5 E¥ 28X

- OiF2 GOl AojM n2|Ee Aue o A

Parameters and features
b is a number

.
w = [W1 W) W3]

[ |

w o= np.arrayi[1.0, 2.5, -3.3])
¥ = np.array([10, 20, 300)

# HE S SO HsaiE FF
f=wl0] = x[0] +w[1] + =[1] + w[Z] = x[Z] + b

& for 25 AESLE HMTEE FF

f=10

for j in range(0, 3):
f=1+uwlj]+ =[]

f=1f+h

# dotESE MBS FMarE Z2F
f=np.dotiw, x) +b
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Gradient descent for MLR (1/5)

= Normal equation
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= Gradient descent

- | HO| tS X[}
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Gradient descent for MLR (2/5) N

= Feature Scaling (1/3)

- AAOHYEO| O M2 =20z Y 240 ==ok7| R8s TN 4o

=1 - L
H9IS EHHE A
= 7| 2AHLEN 271X Ol /S
— Min-Max Normalization

— Z-score Normalization
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Gradient descent for MLR (3/5)

= Feature Scaling (2/3)

- Min-Max Normalization
= RZjo| HRE HR|o| XL E LIm
- XA FH0| ZHERSED A AHO| HHFE
- CHE Ol & X0 HE 3AA EE

—

X1 = size (0-2000 feet"2)
X, = number of bedrooms (1-5)

Q=0

1

X, = size (feet”2) / 2000
X, =number of bedrooms

1
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Gradient descent for MLR (4/5)

= Feature Scaling (3/3)

- Z-score Normalization
Ol =5 AALE St= A

Feature Scaling : :
maximum value

ui: FA x; o {59 H
maximum value : F* x; o Hojgk v Ak - AL

_ s1ze—1000
T1 = 3000

__ #bedrooms—2
I9 = 5

—05<2,<05,-05<2<0.5
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Gradient descent for MLR (5/5) N

= Polynomial regression
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Classification

= What is Classification?
- Ao X[ =ah50f CHEAMQ Y & SfLt
- O HO|EHE Selia €2 FH) W= 2t
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Logistic Regression (1/5)

= What is Logistic Regression?
- 00|L} 1Q1 O k= 7HK[&= &
- SEHFQ SEH,O] M 2HAY

& Y023
M2

=
&, 7R3t 2o of

= 022 LtEIL= Sch
- 2X|AE g EE A[QRO|E T
- 050 y=0& =

A 220 y=1Y 50| 12 Tl 1

1 1
ho(x) = g(87x) = 9(2) = = = 67x)

P(y=0lx;0)+ P(y=1Ix6)=1
P(y=0l|x;0)=1- P (y=1|x;6)
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Logistic Regression (2/5)

= What is Decision Boundary?

L y=0°| YA y=19| FAS LirE B

= h(x) =05 2 &Y
- S+ O|O|E{ Ao &0 OfL|2} 7Hd m2to|E o &M
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ho(x) = g(0pxo + 61x1 + 0,%;) = g(07x) = g(2)

-

zZ = BTx = eoxo + 91x1 + 92X2
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Logistic Regression (3/5)

= Cost function from Logistic Regression (1/2)
- EX[AE 2| HEEF= dd2|H HEFFUHM R E

1
E(he(x(l)) y('-))

BIH
M rIr

J(6) =

...
I
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J8) =— ) Cost(hp(x®),y®)

m .
i=1

Cost(hg(x®),y®) = % (h(x®) - y(i))z

- €02|F0] 2A dlolE y & 7T =t O Ao Ciol = =<
25 X|=oHoF & H|E

X ho(x) OI=

ot

IDEALAB [\CN\V]z8

17




Logistic Regression (4/5)

= Cost function for Logistic Regression (2/2)

- EX|AEl 3|29l HE2etx EX

« y=1% Of h(x)=1, y=0¥ I h(x)=0
O

2t y=02 [ h(x)=12 OIZsIH H| &2 Rt

—log(hg(x)) ify=1

Cost(hg(x),y) = { —log(1 —hg(x)) ify=0

)

18

lify=0

0 h9 (x) SI%‘G cr;\t And

IDEALAB [\CN\J]zeswma




Logistic Regression (5/5) 19

= Gradient descent for Logistic Regression

- BAISHEBO| HESH =Eol=X| &=ots EH2 dg=(7et 5¢€

. ZX|AE B0IAE TK o] Wt 4D CHECHH DN AHAY

Gradient descent implementation

6 = 6 - aaigi](e) (FAYUOIE j=0,1,..,n)

m
d 1 . . ;
—J(@)= = @) — y®) x®
5@ = 2, (he(x) =) 5

5‘

1

] e ; ho(x(i)) —_ y(l)) xj(i)
i=1
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Regularization (1/5)
= The problem of overfitting
- Underfit(afa~ Mgl : et=7t b H0|E Ao Hetstx] 2 A
- Balanced : &==7| O|O|E{Of| & = A

. Overfit(ICH X2} : GlO|E{0] R3] Hatet 274 M

v A v v
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Regularization (2/5)

= What is Regularization?
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(b) with regularization

(a) without regularization
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Regularization (3/5)
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= Cost function with Regularization
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Regularization (4/5)
= Regularized Linear Regression
- HH3tE U™ 2| HE 6,1t 6,6,0;, .6, B 22| 2 0|29l H| &+ 0|2
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Regularization (5/5)

= Regularized Logistic Regression
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