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o PR : EYEZX (regression equation)
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o SUHAB ORI X 5504
- —O O - BEF (simple regression)
- HE DL - BB (multiple regression)

—ig DElJRDOHE
o SREAZEH: x1,.. ., xp (p RIL)
- BRZEH : y (1 Xon)
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- 1 XBEED L4 - AR (linear regression)
- DA IERIZIET (nonlinear regression)
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y=Bo+pix1+ -+ Bpxp
- Bo.B1- - By : EIRREL (regression coefficients)
- Bo : EHUAE /Y H (constant term / intersection)

o BRI HT (linear regression analysis)
- RHOMYFREE T — 5 0 6 RET 200171k
- RE S N YR RE DR 22 1 & 2 W

EFEOEEETIL
o [l o AN
- T BB T v S AL EB A
— HHADZ D ERLT 5 2 L BIIFETE L

s WEHRETN: T—FDIXSDE2RTH ¢ ZiBM

Yi=Bo+Bixii+--+Bpxip+te (i=1,..., n)
- €. .., €, : BZ=1E / H]RELIE (error / disturbance term)
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o BREFAHM (residual sum of squares)
S(B) = ei(B)’

i=1

o RIN"FHEFEE (least squares estimator)
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%(ﬂ) = —2;()%' - kZ_;),kaik)xij =0

7272l xio=1(G=1,...,n)

IEFAER

ERAER
« IFRAER (normal equation)
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e XTX : Gram {75! (Gram matrix)
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- ERAEAORIIR/DN _FHERTH 5 720D DHEEM
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R: BEETILOHTE
o B stats: :1m() 12 X B HEE

Im(formula, data, subset, weights, na.action,

method = "qr", model = TRUE, x = FALSE, y = FALSE, qr = TRUE,
singular.ok = TRUE, contrasts = NULL, offset, ...)

#' formula: HINEES ~ SHERSY ERD 286401F + THERS)

#' data: HIEH, S G T - 7L —4

#' subset: HEICH VBT —% 7L —LDWnEAZIEE dEEL B FNIZ4LT)



#' na.action: REDPW 2 IEE WEEMEIZ option("na.action”) TRIE S L7 JUHH)
#' model,z,y,qr: IXMEIC model. frame,model.matriz, HINZEL, QR 73 f% & T D45 E

Bl : RILK—74 > DOfE &K
o Milfi 7 — % wine.csv DEFIHT

bw_data <- read_csv(file="data/wine.csv") # 7 — % DA IAH
bw_fit <- lm(formula = LPRICE2 ~ . - VINT, # VINT #[i< 4T
data = bw_data)

bu_fit # HEERIROMHEIIR

Call:
Im(formula = LPRICE2 ~ . - VINT, data = bw_data)

Coefficients:
(Intercept) WRAIN DEGREES HRAIN
-12.145334 0.001167 0.616392 -0.003861
TIME_SV
0.023847

R [

o 7—%% v I Advertising.csv IZJATEE (TV, radio, newspapers) & 72 EDBRZFHARLbDTH 3.
Zo7T=%%y bZHWTUTONEAZ T L% S,

formula = sales ~ TV
formula = sales ~ radio
formula = sales ~ TV + radio

— URL : https://www.statlearning.com/s/Advertising.csv
- T—F BT 2 E#E S (https: //www.statlearning.com & D)

Datasets in this presentation are taken from “An Introduction to Statistical Learning, with
applications in R” (Springer, 2013) with permission from the authors: G. James, D. Witten, T.
Hastie and R. Tibshirani.

R [

o« 7—4%% v I tokyo_weather.csv IF5GT & D B L 72 K O RMET — & Z [mlfa i I BEBE L 7:
bDTH%. ZOT—Fty bDHb, O HDRET =% #HWT, DITOMIFERZHEE L& S\,

formula = temp ~ solar + press

- 2% : https://www.data.jma.go.jp/gmd/risk/obsdl/index.php
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https://www.statlearning.com
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BITDETORE < BRWEHE
o AZEDY | Rit)E . SEHBME (multicollinearity)
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o HTIFHE / FHIE (fitted values / predicted values)

F=XB=PoXgom+ - +BpXag

Figure 1: n =3, p + 1 =2 DEE DR/ IFIEIC X HEE
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R : #HEHEDL S DBHROEF
o B 1m(O) DI IEL EENEEN S
#' imDHEN%EIBET D base B DA DB

base: : summary (1m D /7) # HEERREDOE LD
stats: :coef (1m D7) # HEE S N nies
stats::fitted(lm D7) # & TIZOfE
stats::resid(Am D) # B

stats: :model.frame(lm DHSI) # model ITHBELEHDOHE (7—F 7L —24)
stats: :model.matrix(1m D) # 79 A 115l

R : broom Xy 7 —Y
» B34 base: : summary () O tidyverse i
o BH% stats::1m() DFEH % tibble B TE R

#' HEERERD tivble B TOFRR

broom: : tidy (1m D)) # HEERSRD F LD, coef (summary (im DHT])) & kR
broom: :glance (lm DHF))  # FHAMifEEE GRGlE) D F & . WERES® Flia & 238
broom: :augment (Im D) # AT —F DF L. HTIIOM - Frile L

R:fTolENIZ NI
s T—8 7V —LUNDOEE LT — Y G
— X7 L (vector) : 1 RITDHECH
— 4751 (matrix) : 2 RITOF L 7 — & D RS
o METHIIHRIICEHTE %

as.vector(T—% 7L — A [Fl4]) # base::as.vector()
as_vector(7—% 7 L — A [F4]) # purrr::as_vector()
as.matrix(F—4% 7L —A) # base::as.matriz()

#' T8 7L — LTI 2543 RTEL T -/ TR TERS v

R: fTH&ERT NILDETE
« fTHIA,BDIE ABE LR v b a,b DN a - b

A %% B # ATHIDKE SFTHEYTH 2 0B DH 5
a % b # N7 FVERAURIS THL20ENRDH 5

o IES1T51 A DHifTHI] A
solve(A) # iz b\ < O %IZH 2

« XY BXUOXTX DR
crossprod(X, Y) # cross product DI
#' X: ATH0 (F73X7 Fv)

#' v: AT (F7ER7 bv)
crossprod(X) # [HU bDz#F 254613518 1 D TRW
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Sy (HINZE) = S (J%22) + S, (HTZDAH)
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RERY (R (E)

o SRERE (R-squared)

né\2

R2: 1_ i=1 i_
Yim (i = 9)?

« BHEFREEEHRERE (adjusted R-squared)

1 n 22

n—p—1 Zic1 &

1 —_
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sales ~ TV
sales ~ radio
sales ~ TV + radio

R?=1-

- Wi 9 Ho&ET—%

temp ~ solar
temp ~ solar + press
temp ~ solar + press + cloud
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