EXAMPLE: INTERACTION EFFECT

Jl Example: Interaction between temp and sexsomwill affest marginal ieffest of temp

Main Eect Main & Interaction Efecs Wa‘ghls

o (Intercept) 34539
. ‘ot L casn seasonSPRING  1317.0
H é = vorren seasonSUMMER  4894.1
25 . seasonFALL -114.2
H - s temp 1605
: hum 376

T e e ! windspeed 619

Rrrperatica b C days_since_2011 4.9

seasonSPRING:temp -50.7

seasonSUMMER:temp -222.0

seasonFALL:temp 272
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EXAMPLE: INTERACTION EFFECT

Jl Example: Interaction between temp and sexsomwill affest marginal ieffest of temp

Main Eftect Main & interaction Effect Waeights
o (Intercept) 3453.9
] 1. Seasen seasonSPRING 1317.0
g é w::: seasonSUMMER 4894.1
25 o seasonFALL -114.2
gg s o temp 160.5
: hum 376
T TR windspeed 619

Rmpmareh G days_since_2011 49

seasonSPRING:temp -50.7

seasonSUMMER:temp 2220

seasonFALL:temp 272

Jl Interpretation: If temp increases by 1 °C. bike rentals
ll o increase by 160.5in WINTH R (reference)

Iterpretable Machine Leaming ~ 2/5



EXAMPLE: INTERACTION EFFECT

Jl Example: Interaction between temp and sexsomwill affest marginal ieffest of temp

Main Eftect Main & interaction Effect Waeights

e (Inercepl)  3453.9
Y L taawn seasonSPRING  1317.0
g é B seasonSUMMER 4894.1
25 o seasonFALL -114.2
gg s o temp 160.5

: hum 376

T TR windspeed 619
b e days_since_2011 49

seasonSPRING:temp -50.7
seasonSUMMER:temp 2220
seasonFALL:temp 272

Jl Interpretation: If temp increases by 1 °C. bike rentals
ll o increase by 160.5in WINTH R (reference)
B o increase by 109.8 (= 160.5 - 50.7) in SPRING
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EXAMPLE: INTERACTION EFFECT

Jl Example: Interaction between temp and sexsomwill affest marginal ieffest of temp

Main Eftect Main & interaction Effect Waeights

e (Inercepl)  3453.9
Y L taawn seasonSPRING  1317.0
g é B seasonSUMMER 4894.1
25 o seasonFALL -114.2
gg s AL temp 160.5
: hum 376
T TR windspeed 619

b e days_since_2011 49

seasonSPRING:temp -50.7

seasonSUMMER:temp 2220

seasonFALL:temp 272

Jl Interpretation: If temp increases by 1 °C. bike rentals
ll o increase by 160.5in WINTH R (reference)

B o increase by 109.8 (= 160.5 - 50.7) in SPRING

Bl o decreaseby -61.5 (= 160.5- 222) in SUMALLR

Iterpretable Machine Leaming ~ 2/5



EXAMPLE: INTERACTION EFFECT

Jl Example: Interaction between temp and sexsomwill affest marginal ieffest of temp

Main Efect Main & Interaction Efect Waeights

o ) (Imercepl)y 34539
Y . 2| Sesn seasonSPRING  1317.0
- o seasonSUMMER  4894.1
x5 o seasonFALL  -114.2
H - a temp 1605
: hum 376
windspeed 619

days_since_2011 4.9

seasonSPRING:temp -50.7

seasonSUMMER:temp 2220
seasonFALL:temp 27.2

Jl Interpretation: If temp increases by 1 °C. bike rentals
ll o increase by 160.5in WINTH R (reference)

B o increase by 109.8 (= 160.5 - 50.7) in SPRING

Bl o decreaseby -61.5 (= 160.5- 222) in SUMALLR

Bl o increase by 187.7 (= 160.5 + 27.2) in FALL

Iterpretable Machine Leaming - 2/5



EXAMPLE: QUADRATIC EFFECT

Jl Example: Adding quadratic effect for temp

Main Efact Weights

o (Intercept) 30941
-3 seasonSPRING 6192
33 seasonSUMMER 28456
ﬁg x seasonFALL 123.1
2, 3 hum 364
:E = windspeed 657

. days_since_2011 47
’unplr-lun;m‘c ' ’ mz mgi

Interpretation: Not linear anymore!

] ¢ temp depends on two weights:
2802 - Xemp — 56 - Xgmp

Iterpretable Machine Leaming - 3/5



EXAMPLE: QUADRATIC EFFECT

Jl Example: Adding quadratic effect for temp (left) and interaction with sessoon(right))

Man Effoct Man & imeracion Efeas Weights

o e (Intercept) 3802.1
g*,: N . — seasonSPRING -1345.1
3 g — seasonSUMMER -6006.3
Eg . - PANG seasonFALL -681.4
»E,‘j o A hum -38.9
=5 T windspeed  -64.1
days_since 2011 4.8

10 10

o 10 4 x o 10 4 0
Tanpardunein ‘C Tanpardurein ‘C

Interpretation: Not linear anymore!

] ¢ temp depends on multiple weights due to seasom
~+ WINTHER: 39 % Xeenp + 860 Xamp
~s SPRINGE (3914407 1) xXegmo+H (8.6 1877} o2
~ SUMMER: : )
(BERLEN 1) - Xpemp +) (8B T 1) - Xarmp
~+ FALL: (39.1+217.4) - Xtemp + (8.6 11.3) - Xgp
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REGULARIZATION VIA LASSO

@ LASSO adds an L;-norm penalization term
(All8]11) to least squares optimization problem

~+ Shrinks some feature weights to zero

=2

(feature selection) o2 *
~+ Sparser models (fewer features):
more interpretable X
@ Penalization parameter A must be chosen " Olasso
(eg..byCV) o, -
"""’"( 1Sy x0 oy +A||0||1)
N =1
‘Leas‘ square:-g\mme for LMI . [ [ J.' le 1
PR 5 ‘1111 i
I

Iterpretable Machine Leaming ~ 4 /5




REGULARIZATION VIA LASSO

Example (interpretation of weights analogous to LM):
i ° LASSO with main effects and interaction temp with semsom
M o )\ ischosen ~- 6 selected features (# 0)

Jl o LASSO shrinks weights of single categories
separately (due to dummy encoding)

Waigh
~+ No feature selection of whole categorical (Inercepl) 3?35";
features (only w.r.t. category levels) seasonSPRING 767.4
I ~ Solution: group LASSO CREIIEIINIETTD seasonSUMMER 0.0
seasonFALL 0.0
temp 116.7
3+ hum 289
windspeed 505
24 days_since_2011 4.8
> seasonSPRING temp 0.0
seasonSUMMER:temp 0.0
Ly seasonFALL:temp 30.2
= 04

Iterpretable Machine Leaming ~ 5756



