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Introduction

» “fitting a straight line” PN e 4 :

Tk o
WMy

« a statistical analysis method to determine the quantitative relationships
between two or more variables through regression analysis in
mathematical statistics. "
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Univariate linear regression (Simple LLR)

Observed Value
of Y for X,

Predicted Value
of Y for X,

Intercept = b =<




loss function (Mean Squared Error (MSE)
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(1—0.2)% (1.5 — 0.3)2

2

— 0.4)2,(2.5 — 0.5)2)
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base slop
0 0.2
X y y_es |square error
1 1 0.2 0.64
1.5 1.5 0.3 1.44
2 2 0.4 2.56
2.5 2.5 0.5 4
mean square error 108

Simple Linear Regression




squared-error loss function
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(1= 0.4)2, (1.5 — 0.6)2

base slop
0 0.4
X y y_es |square error||square error
1 1 0.4 0.36 0.64
1.5 1.5 0.6 0.81 1.44
2 2 0.8 1.44 2.56
2.5 2.5 1 2.25 4
mean square error 061 108
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loss function
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1 O {(1-0.8)%, (15 — 1.2)>

44, (2-16)% (25 - 2)%
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base slop
0 0.8
X Yy y_es square error || square error || square error
1 1 0.8 0.04 0.36 0.64
1.5 1.5 1.2 0.09 0.81 1.44
2 2 1.6 0.16 1.44 2.56
2.5 2.5 2 0.25 2.25 4
mean square error 0.07 0.61 1.08
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loss function
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base slop
0 1
X V' y_es square error ||square error ([ square error || square error
1 1 1 0 0.04 0.36 0.64
1.5 1.5 1.5 0 0.09 0.81 1.44
2 2 2 0 0.16 1.44 2.56
2.5 2.5 2.5 0 0.25 2.25 4
mean square error O 0.07 0.61 1.08
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squared-error loss function
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(1= 1.2)2 (1.5 — 1.8)?
44 ,(2-24)%,(25 - 3)%
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base slop
0 1.2
X V' y_es square error || square error|(square error ||square error || square error
1 1 1.2 0.04 0 0.04 0.36 0.64
1.5 1.5 1.8 0.09 0 0.09 0.81 1.44
2 2 2.4 0.16 0 0.16 1.44 2.56
2.5 2.5 3 0.25 0 0.25 2.25 4
mean square error 0.07 0 0.07 | 0.61 | 1.08
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loss function
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Presentation title

base slop
0 1.4
X Yy y_es square error || square error||square error (|square error||square error (| square error
1 1 1.4 0.16 0.04 0 0.04 0.36 0.64
1.5 1.5 2.1 0.36 0.09 0 0.09 0.81 1.44
2 2 2.8 0.64 0.16 0 0.16 1.44 2.56
2.5 2.5 3.5 1 0.25 0 0.25 2.25 4

mean square error 0.27 | 0.07 0 0.07 | 0.61 | 1.08
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loss function

Presentation title

(1= 1.6)2 (1.5 — 2.4)?

2 %4 i, (2-32)% 25~ 4%

base slop
0 1.6
X V' y_es square error ||square error ([ square error || square error|fsquare error ||square error | square error
1 1 1.6 0.36 0.16 0.04 0 0.04 0.36 0.64
1.5 1.5 2.4 0.81 0.36 0.09 0 0.09 0.81 1.44
2 2 3.2 1.44 0.64 0.16 0 0.16 1.44 2.56
2.5 2.5 4 2.25 1 0.25 0 0.25 2.25 4
mean square error 0.61 | 0.27 || 0.07 0 0.07 | 0.61 | 1.08
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loss function
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Cost function

base slop
0 1.6
X y y_es |square error ||square error || square error || square error || square error || square error || square error
1 1 1.6 0.36 0.16 0.04 0 0.04 0.36 0.64
1.5 1.5 2.4 0.81 0.36 0.09 0 0.09 0.81 1.44
2 2 3.2 1.44 0.64 0.16 0 0.16 1.44 2.56
2.5 2.5 4 2.25 1 0.25 0 0.25 2.25 4
mensareeror | 0,61 | 0.27 [ 0.07 | 0 | 0.07 | 0.61 | 1.08
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base slop

1.6

1. Keep changing w,b to reduce J(w, b) T N B
2. Untl we settle at or near a mmmum T T
mean square error 0.61
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2. Unul we settle at or near a mmmimum
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J(w)
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Keep changing w,b to reduce J(w, b)

2.5

base slop
0 1.6
X y y_es |square error
1 1 1.6 0.36
1.5 1.5 2.4 0.81
2 2 3.2 1.44
2.5 2.5 4 2.25
mean square error 06 1




1.

2. Unul we settle at or near a mmmimum
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J(w)
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1.5

Keep changing w,b to reduce J(w, b)

2.5

base slop
0 1.6
X y y_es |square error
1 1 1.6 0.36
1.5 1.5 2.4 0.81
2 2 3.2 1.44
2.5 2.5 4 2.25
mean square error 06 1
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1.8
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0.8
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Keep changing w,b to reduce J(w, b)
2. Untl we settle at or near a minimum
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2.5
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base slop
1.6
X y y_es |square error
1 1 1.6 0.36
1.5 1.5 2.4 0.81
2 2 3.2 1.44
2.5 2.5 4 2.25
mean square error 0.6 1
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Keep changing w,b to reduce J(w, b)
Untl we settle at or near a mmimmum

2.5

base slop
0 1.6
X y y_es |square error
1 1 1.6 0.36
1.5 1.5 2.4 0.81
2 2 3.2 1.44
2.5 2.5 4 2.25
mean square error 0.6 1
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Gradient Descent

2 jw,b) = Z((wx Fby— 50y

——xz[z 1<<wx<l>+b> §0)) x x®]

-~ x Z(y —9©) x x®
=1
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Gradient Descent

b—b—a—](wb)

0 0
55/ W, b) =

Z((wx +b) y@)Z

= gox2lzn 1<<v&x<l> +b) — 9OY)]
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Batch gradient decent

* Batch gradient uses all training set data in learning phase.

Presentation title

23



Knime
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