
 

Intuition on Seats

Start from a simple linear regression which has 1

predictor

T
i E Pote I Te ax ay p

m
in

X 7 unit

model I Got Bik

agone

we expect1 model predicts

sloped AK ay B

I DX i For numeric Vat 1 unit

For categorical bar with K levels

1 can represent 1 2 3 in K
u u

any gap between two neighbors

distance between neighbors may Vary
I different representation of 1 AK

need different B's to estimate ay resultedfrom
different I in ax



method 1 I 2 3 4 c K baseline change
W u w

method 2 I 3 4 n k baseline fix i
level 1

1 Ax ay i Poo level 1

Bo Bin level 2
levee s

Bo t Butt level K

baseline increment

Interpret 131,1 s pl Ky As increment i

slope i ax ay
compare to level 1 baseline level 2 has by Bin

model I pot Bhi eretz BizIllevel3 it BhlaIclevelk
model assumption we expect model predicts

I

averageIf i 0h

slope i ax ay B
m

compared to level 1 level Z will have Oy p

For model with 1 predictor categorical

potEi Illevel2 t 131.21 level3 t t RiskyI4evelk

level
JIU

It Icol4 in I k

I 0
O l O o

K O O O b



I
Already multivariate linear regression

Special case
one observation can only have 1 level



SLR

Y x

Tf j
A

linear trend
X

b
Q loment regression
Assumption y p pix t E

model firing yn pit pix
interprention of pi pi
prediction i yn pix

extrapolation

evaluation R
RMSE

Inference

f f
t III true

Po 0 Us Go to

method

simulation
CI i bootstrap
HT i permutation

math E
d N lo 03

CI EI T xseLp degreeof freedom

HT i t.scep pvae Pr4tls E
Interpretation



Predictive Interval

Diagnosis
condition 4 residual plot

Influentialpts i
leverage
standardized residuals

Cook's Distance

MLR

EDA ggpair

Model assumption y GotEDC 11323Gt t P2pTE
Model fitting i f LI pix t n tppXp

Interpretation i Hold constant on average

prediction expert ax ay
I fc

Type of predictors i

mean center

categorical i dummy variable

Interaction i AB

Transformation i logL X x



Model comparison
ANOVA

Adj R2
AIC

BIC

Feature engineering

split data

recipe

workflow

fit model

prediction

ev

conditions residual plot
1

multi collinentity



Simple Linear Regression

Y n k EDA
Y Model Assumption i Y GotBix E

Fit ynepi i.LIc
x

tidyf i point se T stat p Val

meaningful pi x o I
f n ax of piCenter x 131

A we expect 1 predict
interpret

on average

1 unit

prediction y a pit pix
xx extrapolation

evaluation R f

RUSE I
Inference I ft IIIIIT

I
Tneepreeee.CI 95

model predict expect

on average

de f E I

CI for B
CI for IT individual

average
prediction interval CI y

mean



q
simulation Bootstrap sample w replacement

math I
11k

17171717171717
I l l l l l l

r r r
43.4 Isi'spics

like
In

Quantile 0,025 0,975 IT
4

math y pot pix 1 E
E NCO05

I x seeps
A
tdf
dfe n p i n 2

A
predictor

HT
Hoi 31 0 Vsi H e El Fo

F
Assume Ho is true

check obs is reasonable

Math t stat step ten2

pval Mfg tn z
t seat

p val smallPriti t
reject Ho



simulation permutation sample w o replacehen

II
11h

111717171717
I l l l l l

I l l l l l
cpno.pt 45 is

Etta
calculate P UN

residualphotDiagnosis fined conceit

gcheck conditions ynormality histconstant var
influential points
outlier standardize res s 3

high leverage

Cook dist i 05 d

MLR

EDA ggpair L j
size
Color

Ii iii it



p I
Iholdotherconstani

Interpretation 4 onavg we expect 7 unit Oy p
hotidother constant

HK i numeric var ox OY i 131
AX 1 unit increase

DX categorical rat K level
I 2 3 4 a K

w
Oy 13 p p p
ay I 2 3 4 K fix reference level 1

K levels Pai piz Pi Kl
K 1 dummy ILD Iis ILK

1 O O O
z r o o

i

K O o I

Y pot 1313C t

x is k level cute

y Eo 1 Bin Ilk 2 t Bye It Cik

3 increment Dc ay i compare to level 1

f Po we expectthe y of ohs w level2 will increase

g
by pit on aug hold them
constant

to 1 i Obs with level
baseline



Interpretation e 1 numeric us categorical

2 interaction

Wo the sameslopeEDA diff intercept

w w o

Y Got PPC Paka t 1333412 Y pot 32 2 take
AX i numeric Xc categorical yhtercept

Y pot 32 2 t it 33 2 1 I

w
cheer slope

13 Pi

it13
baseline t chchement f

Oy AP thepotential hflue

v of
n n

psi IDC Ap Bsi compare to level 1 we expect Ohs we
expect level 2 on outcome increase by E3on avg
holdotherconst on aug hold other constant

mean center AK ay
log SC tax

log transformation y P T GlogX log Dane bySc1kgCXt oak
y p t pity l IX Get pilgxt Riley4Idk Y

increase by 1
y phey



y 13 RileyX t E linear regression

Yes
Linearity wine P

Type of predictions

Anova Hoi pi Py o
Model comparison pval small rejectH

7 Adj R i F

l HIC BIC to

Feature engineer i extract feature from predict

represent predictor

spend data split te
prediction

a If
create recipe recipe

recipe
su

I.smJ
recipe model f workflow

i b fit model
I

prediction i

Test

CV

these

7



i

n
i'In

i Ft

omfg

cu t tfifisailpiest

Inference I CI

THT Ho 131 0 holdotherconseant

Diagnosis
if.Conditions

i 4 residual plot SLR

multicollinearity holyidentifiable

Se l j f
I

inference inprecise
cutout

i
VIII to



Select one to remove
if

model comparetsion


