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Section1 - Linear Regression Revisited
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Linear Model
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Z= [+ Z Bij
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Bo, BiE 0o, 0;2 7| BiCt, MEwa x2 EMojatns BEC

Source: James et al. (2023), Section 3.2.
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Source: James et al. (2023), Section 3.1.
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Source: James et al. (2023), Section 3.1.
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Source: James et al. (2023), Figure 3.1.
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Source: James et al. (2023), Sections 2.2.2 and 3.1.
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Section2 -« Linear Regression Revisited

Loss and Least Squares
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Tixts =243t of| =2ke] kol

ZtxH(residual)i= ZZZH0IM 0| ZZ4S tH Zho|Ct

€ =Yi— i’i
Yi>Vi Qb 0 ES
Yi<Yi 5o T}CH o=
vi=i 0 27} ofz0] 2K

of2 HX} = miny BES =8t ) 2 A

Source: James et al. (2023), Section 3.1.1.
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Source: MIT 6.390 (2026), Regression.
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Source: James et al. (2023), Section 3.1.1.

12/45

BX3600087-140 / DS3600087-140 / AB3600087-140



O

Ktz HHM|of| M= RSSE ALttt

Xt Ml&et (residual sum of squares, RSS)2 B E TS HZsl i gt Zho|Ct
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Source: James et al. (2023), Section 3.1.1.
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E|2M=H2 RSS7} 7K A2 A& 1 ECt

DEFINITION

Z|AH|=tH (least squares)

3% A20| RSSE JHE Al BIEE A4S D2E A7 Wy
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Z|MOICHRSSE Al

Source: James et al. (2023), Section 3.1.1.
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Source: James et al. (2023), Figures 3.2a and 3.2b.
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Source: MIT 6.390 (2026), Regression.
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Loss and Least Squares
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Section 3 - Linear Regression Revisited

Estimation and Prediction

A+ B
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Source: James et al. (2023), Section 3.1.
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Source: MIT 6.390 (2026), Regression.
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Source: James et al. (2023), Section 3.2.1.
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Source: James et al. (2023), Figure 3.4.
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AYH0| SR w2t Ao o] Erafzict

AEHS Aoj| Soj7t= & Ala=2 5
TRy HHHS B X1 1 ¢t B710]| 2 M3t
HEol 01 A Bad 7|1E "Lkl ko]
A A2 (interaction)  B3X; Xo ot dEHK0| FEO|
CHE AHHa0| Zhof| w2t
EC RIS,
d= HFIHAO|IH 1, 7|1 3= BO|™ 09! dummy variableO|Ct, 8371 k7HO|™ 0/1 B2 k — 17HE £C}

Source: James et al. (2023), Sections 3.3.1 and 3.3.2.
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Estimation and Prediction
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Section 4 - Linear Regression Revisited

From Values to Probabilities
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=5 M o 22 EHF HF 1Y FE=HE
p(x) =Pr(Y=1| X=x)

Source: James et al. (2023), Section 4.3.
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Source: James et al. (2023), Figure 4.2.
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Source: MIT 6.390 (2026), Classification.
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EX|AE] 3|7 (logistic regression)= M3 H+E sigmoid &=0i| 'Z=Ct

1
p(x) = o(Bo + BTx) = 1+ exp[—(Bo + BTx))

SIGMOID =3

o(2) L P

rx
ogt
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z=fo+ 87X L,

Bp)TE B 3,8 A4 HE{0| 1, x0fl= 18 X oh=L]

i)

B=(Bi,-..,

Source: James et al. (2023), Section 4.3.1.
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SiH(odds)2 'L StE1} H|'LM stE0| Hlo|H, 21 54t (log odds)2 1 21rC}

odds = L,
I-p
p(x) T
log odds = 1 =
ogodds = log 1T = By + 87
p Sit BRI SMO BT
0.2 1/4 =K
0.5 1 0
0.8 4 L

Source: James et al. (2023), Section 4.3.1.
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CHE QEMHSE DS X711 Bt o] S H|wasitt

=l 37t LIEH = 3} g5 A3}
M =7 Ol =20] p2tE Het SES S| 43
EX[AE 27 23 50| ptE Het S p(x)0ll k2t EE

Source: James et al. (2023), Section 4.3.2.
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Source: MIT 6.390 (2026), Classification.
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From Values to Probabilities
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Section5 + Linear Regression Revisited

Why Start Linear?
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Source: MIT 6.390 (2026), Regression and Classification.
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5 Subset Selection
I
Least Squares
2
< Generalized Additive Models
°
g
3
£
Bagging, Boosting
N Support Vector Machines
31 Deep Learning
T T
Low High
Flexibility
T fAY(flexibility)2 2E SHEE Soitt 2|AHE MY 2|7= SEEIHH2 thi siMot7| +2 ol Fottt

Source: James et al. (2023), Figure 2.7.
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Source: James et al. (2023), Section 2.1.3.
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Source: James et al. (2023), Sections 3.3.2 and 3.3.3.

< 1A 41/45

BX3600087-140 / DS3600087-140 / AB3600087-140



ol

0
=l

X

Rl
20

U

a

100

ol

-

IH

St QAR Ech

ot

b

-
o
—

-

ol
Rr

4o

Jor

| 2Y MEol= UE RS M1 HAE H2E HE

Source: James et al. (2023), Section 2.2.2.
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Why Start Linear?
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71 EohE

How Do We Fit a Logistic Model?

Next Lecture: Logistic Regression

. M Faot HE0| Ko

- sigmoidE 0| 8¢t =g Het
- SE0| YAHZS M HF A
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