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« HA2'J(ML)OJZ FARUTL?

« X|= k& (Supervised Learning)
* 3| (Regression)
« 22 (Classification)

« H|X|= && (Unsupervised Learning)
* Linear Regression & A AurtH

* Hypothesis
* Cost Function



* Hypothesis

H(z)=Wx+1b

* Cost Function

Cost(W,b) =

2.

(H(z) —yV)?

* Linear Regression2| 5 H &= H|Z0[ £|22I

Minimize Cost(W,b)

W.b
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» Multivariable Linear Regression
* Hypothesis
* Cost Function

* Biking Sharing Demand &&



Multivariable Linear Regression

37tX| Ha(feature)

X1 (quiz 1) X2 (quiz 2) x3 (midterm 1) y (final)
73 80 75 152
93 88 93 185
89 91 90 180
96 98 100 196
73 66 70 142




Hypothesis

H(z) =Wz +b

\

H(wl,:Bz,a?g) — W1 —|"lU2£I72 —|"-'.U32173 + b



Cost Function

Cost(W,b) = Z (H(z)) — y@)?2

\

Cost(wi, ws,w3,b) = B(H(zy, 2y, 23)) —y7)?



Example

X1 (quiz 1) X2 (quiz 2) x3 (midterm 1) y (final)
73 80 75 152
93 88 93 185
89 91 90 180
96 98 100 196
73 66 70 142

Hy(zy,x9,23) = 0.Tx; + 0.222 + 1.123

Cost(0.7, 0.2, 1.1, 0)

= (152 — 149.6)* + (185 — 185)* + (180

= 7.14

179.5)% + (196

196.8)% + (142

141.3)?



Example

X1 (quiz 1) X2 (quiz 2) x3 (midterm 1) y (final)
73 80 75 152
93 88 93 185
89 91 90 180
96 98 100 196
73 66 70 142

H-[ (.“131 , .’I.'Q._,Ig) = D?I"j N DZTQ + ]_.l:l';‘g

« w1, w2, w32 Z feature 0| y0il O|X[= F2&F| HEE. (Weight)
« Ex) Midterm M =2 H4-E U2 AIHE2 Finaldle =2 M2 B2

[



Orange && 1 - A|8™4 0=

* week3_train.xlsx

x1 (quiz 1) X2 (quiz 2) x3 (midterm 1) y (final)
73 80 75 152
93 88 93 185
89 91 90 180
96 98 100 196
73 66 70 142

* week3_test.xlsx

x1 (quiz 1) x2 (quiz 2) x3 (midterm 1) y (final)
100 100 100
50 50 50
69 96 77
0 0 0
25 50 50
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Orange &&

N E=EE

N

Score_Test

Linear Regression

Score_Train

Data Table

Data Table
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Orange 2& 1 — Al

S 05

Show variable labels (if present)
[] Yisualize continuous values
Colar by instance classes

selection
Select full rows

Festore Qriginal Qrder

[ Beport
Send Automatically
h i - -

i w - B
[T Data Table ] e
Info
4 instances {no missing values) name coef
| feature {no missing values) 1 intercept 44021095
Mo target variable, )
1 meta attribute (no missing values) 2 % (quizl) 07354753
] 3 Hz (quiz 2) 04083791
Yariables 4 ¥z (midterm 1) 0.7545877
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Orange & 1 - A8 0=

< Predictions

T

Info

Data: Hinstances,
Predictors: 1
Task: Regression

| Restore Original Order |

Data Wiew
Show full data set

Clutput

L Original data
i [7] Predictions
! [7] Probailities

[l [ Bepaort

L9 5 I S R L R

Linear Regression
200246
102.324
156.598
4.402
82437

y (final) X1 (quiz 1)
100.000

S0 00

69 000
0.000
25000

Hz (QuUIZ 2)
100.000
50.000
96.000
0.000
50.000

®s (midterm 1)
100 O
S0.000
F7.000
0.000
20.000

o

13



Orange && 1 — Bike Sharing Demand

Bike Sharing Demand

* daftetime - hourly date + timestamp
* season -1 =spring, 2 = summer, 3 = fall, 4 = winter
* holiday - whether the day is considered a holiday
s workingday - whether the day is neither a weekend nor holiday
» weather -
1: Clear, Few clouds, Partly cloudy, Partly cloudy
2 Mist + Cloudy, Mist + Broken clouds, Mist + Few clouds, Mist
3. Light Snow, Light Rain + Thunderstorm + Scattered clouds, Light Rain + Scattered clouds
4- Heavy Rain + Ice Pallets + Thunderstorm + Mist, Snow + Fog
* temp - temperature in Celsius
» atemp - "feels like" temperature in Celsius
s humidity - relative humidity
* windspeed - wind speed
* count-number of total rentals
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Orange && 1 — Bike Sharing Demand

Oag,
[w)
=8
o
(93]
%]
3
g=3
@
=2

N

Score_Train

eyed

Data Table

Predictions

Data Table (2)
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Orange && 1 — Bike Sharing Demand

—
& Predictions

«"

F

Dl;fz: 3066 instances, Linear Regressicn count 583501 holiday workingday weather temp atemp é
Predictars: 1 1 338.366 2.000 0 1 1.000 24,600 30.305 26,
Ushs Hegression 2 216.632 4,000 0 0 2.000 13.940 15.150 49,
| Restore Orlginal Order | |, 357.216 4.000 0 0 1.000 26.240 31.060 a1,
Data View 4 112.350 2.000 ] 1 3.000 20.500 24,240 ag.
Show full data set 5 381.126 3.000 ] 1 2.000 34.440 37.120 36,
& 268.105 2.000 0 0 1.000 30.340 34.000 58,
Output 7 150.760 3.000 0 1 1.000 26.240 28.790 ag,
Original data 8 131.041 2.000 0 1 2.000 21.320 25.000 a3,
[V] Predictions 9 123126 4000 0 1 1.000 9.020 10,605 4.
[/] Prababilities 10 157.500 4000 0 0 1.000 13.940 17425 &6,
1 156.382 4000 0 1 3.000 22140 25.760 94,
12 156.007 4000 0 0 1.000 9.020 13.635 55.
13 80329 4000 0 1 1.000 13.940 18.180 a7.
14 155.144 2.000 0 1 2.000 22140 25760 77.
15 195.911 2.000 0 1 1.000 25420 30.305 B9,
16 77.027 1.000 1 0 1.000 10.660 12.120 &0,
17 192.284 4.000 0 0 1.000 10.660 11.365 48,
18 376.760 3.000 0 0 1.000 34.440 37.120 36.
19 130.281 3.000 0 1 3.000 22.960 26.515 94,
20 198.182 2.000 0 1 2.000 26.240 30.305 73,
21 238.149 4.000 ] 0 2.000 14.760 16.665 46,
22 88278 2.000 ] 1 1.000 22140 25.760 04,
23 99 546 1.000 0 1 1.000 8.200 9.090 51,

Beport

Y
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S N NETSYEE

http://hunkim.github.io/ml/

H(zx) =Wz +b
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http://hunkim.github.io/ml/

