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Data Preparation

d Feature Space: Choosing Informative Features

0

* Features of class A

+ Features of class B
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Decision Function
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b. Well-represented feature space



Some Examples

d Feature Space: Choosing Informative Features

S wlivbe;l

AZ8 SGOT (AST) AZ1 HDL
AZ9 SGPT (ALT) AZ2 LDL
AZ10 APO A AZ3 Chol
AZ11 APOB AZ4 TG
AZ12 HbA1C AZS5 hs-CRP
AZ]12a FBS AZ6 IL1
AZ7 IL6
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Some Examples

d Feature Space: Choosing Informative Features
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Some Examples

d Feature Space: Choosing Informative Features
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Features with low variance: These features

often carry little information and may even introduce
noise into the model's predictions.
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Some Examples

d Feature Space: Choosing Informative Features
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Data Preparation

d Feature Space: Curse of Dimensionality
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Data Preparation

d Feature Space: Curse of Dimensionality
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Data Preparation

d Feature Space: Curse of Dimensionality
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Data Preparation

d Feature Space: Curse of Dimensionality
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Data Preparation

d Feature Space: Considering all important features

as possible
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Data Preparation

d Feature Space: Highly correlated features provide

redundant information
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Data Preparation
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High Generalization Ability

dImportant Point:

high accuracy on training data does not guarantee effectiveness in the real world

Degree 15
MSE = 1.82e+08(+/- 5.47e+08)

— Model

Degree 4
MSE = 4.32e-02(+/- 7.08e-02)

— Model

Degree 1
MSE = 4.08e-01(+/- 4.25e-01)

— Model
— True function — True function

e®g Samples

— True function

e®g Samples e®e Samples




High Generalization Ability

dImportant Point:

high accuracy on training data does not guarantee effectiveness in the real world

A Error with Test Sample
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Impor
dSHAP

ance of Features

alysis

sex
_FFQ99a_mon
Total_Opium
HL2a

DM4

POI7
Depression
SX4.Sex.rezayat
FHH_Total
MB5

E26w

E26n
AR1.fasli

MB1

MB34_Total

Bl Class 1
EEm Class 0

0.00

0.05

0.10 0.15 0.20 0.25
mean(|SHAP value|) (average impact on model output magnitude)

0.30

0.35



Importance of Features
ASHAP Analysis

sex waleidla o8 wesman e Te Jalicme o als duledt
_FFQ99a_mon ' . [ o e .u{- o 1 ||
Total Opium .-‘ - e ve ¢ e s
HL2a of o0y 'o“ tfe ¢ @ (] « s [
DM4 . O I 1 LS T |
POI7 ' I ) } T '
Depression " " “ .o . . . Highg
©
SX4.Sex.rezayat . v e -Ol* L L ] ] g
FHH_Total ' -q{ '. 5 ' Low E
MB5 ' ofe .
E26w I
E26n I
AR1.fasli l
MB1 l
MB34 Total I
-0.3 0.2 ~0.1 0.0 0.1 0.2 0.3 0.4 0.5

SHAP value (impact on model output)



sex <= 1.5
gini = 0.499
samples = 332
value = [172, 160]

N

Total_Opium <= 547.5
gini = 0.437
samples = 180
value = [122, 58]

HL2a <= 30.0
gini = 0.415

gini = 0.32

_FFQ99a_mon <= 0.5

gini = 0.441
samples = 152
value =[50, 102]

N

Depression <= 6.5
gini = 0.494

DM4 <= 41.5
gini = 0.325

samples = 170
value = [120, 50]

samples = 10
value = [2, 8]

7N

gini = 0.32

DM4 <= 56.5

samples = 110
value = [88, 22]

[\

POI7 <= 3.5

gini = 0.498

samples = 60
value = [32, 28]

samples = 54
value = [30, 24]

gini = 0.18
samples = 10
value = [1, 9]

SX4.Sex.rezayat <= 1.5
gini = 0.449
samples = 44
value = [29, 15]

samples = 98
value = [20, 78]

/

gini = 0.486
samples = 12
value = [7, 5]

gini = 0.257
samples = 86
value = [13, 73]

gini = 0.128
samples = 58
value = [54, 4]

gini = 0.453
samples = 52
value = [34, 18]

FHH_Total <= 0.5
gini = 0.404
samples = 32
value = [23, 9]

/\

gini = 0.498
samples = 15
value = [7, 8]

gini = 0.436
samples = 28
value = [9, 19]

gini = 0.111
samples = 17
value = [16, 1]

MB5 <= 25.0
gini = 0.48
samples = 20
value = [8, 12]

/\

gini = 0.473
samples = 13
value = [8, 5]

gini = 0.219
samples = 24
value = [21, 3]

gini = 0.0
samples = 7
value = [0, 7]










ttest

p_value

DM4

Problem engagement
iitive re-interpretation and growth
Anxiety
Depression

E26w

E26n

MB1

MB5

MB34_Total
SES221

LS21ha

AR1.faslii
LS29.Sleep.Quality
Total_Opium
Spl8a

HL2a

HD2a

HH2a

FHL_Total
FHD_Total
FHH_Total
FHS_Total
FHM_Total
_FFQ99a_mon
_FFQ100_mon
@_FFQ103

@ FFQ104
@_FFQ105

BMI

-1.327923
-1.097542
-1.880270

3.455493

2.135237
-4.201707
-5.297011
-2.023201

0.709169
-4.802218
-0.904293
-1.684921

2.957579
-0.633098
-4.091137
-4.127003
-0.870769
-1.712770

0.156492
-0.001056

0.536827

0.668681

0.898206
-2.998210
-2.023890
-1.704206
-2.089698
-2.119288
-1.464332

1.173332

1.849371e-01
2.730439e-01
6.077483e-02
6.061906e-04
3.332944e-02
3.248494e-05
1.918409e-07
4.369613e-02
4.786196e-01
2.198318e-06
3.663675e-01
9.275917e-02
3.278753e-03
5.270202e-01
5.162854e-05
4.447430e-05
3.843864e-01
8.750539e-02
8.757217e-01
9.991579e-01
5.916764e-01
5.040729e-01
3.695988e-01
2.879817e-03
4.362480e-02
8.909479e-02
3.725624e-02
3.466229e-02
1.438640e-01
2.413388e-01



ttest p_value

DM4 -3.624673 0.000422
MB5 4.317094 0.000032
_FFQ99a_mon 3.177573 0.001878



sex <= 1.5
gini = 0.5
samples = 332
value = [171, 161]

SN

HL2a <= 30.0
gini = 0.442
samples = 182
value = [122, 60]

/N

Total_Opium <= 547.5

gini = 0.344
samples = 118
value = [92, 26]

MB1 <= 17.5

gini = 0.498

samples = 64
value = [30, 34]

A

_FFQ99%a_mon <= 0.5
gini = 0.44
samples = 150
value = [49, 101]

SESl.income <= 2.5
gini = 0.477
samples = 51

value = [31, 20]

gini = 0.298
samples = 99
value = [18, 81]

O <=0 gini = 0.42 gini = 0.496 gini = 0.165 gini = 0.0
sa?'n IeTs - 108 samples = 10 samples = 53 samples = 11 samples = 10
valuepz [8_9 19] value = [3, 7] value = [29, 24] value =[1, 10] value = [10, 0]

E26w <= 18.25
gini = 0.5
samples = 41
value = [21, 20]

[\

gini = 0.101
samples = 56
value = [53, 3]

gini = 0.426
samples = 52
value = [36, 16]

[\

gini = 0.453
samples = 26
value =[9, 17]

gini = 0.32
samples = 15
value = [12, 3]




Importance of Features
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Importance of Features
ASHAP Analysis

3 Classes

sex

DM4

_FFQ99a_mon

Spl2a

MB34_Total

HL2a

Depression

@_FFQ103

AR1.fasli

@ FFQ105

‘oblem engagement

retation and growth

Anxiety

E26w

E26n

mmm Class 2
mmm Class 0
Hm Class 1

0.00 0.05 0.10 0.15 0.20 0.25 0.30

mean(|SHAP value|) (average impact on model output magnitude)

0.35

0.40



JClass O

sex
_FFQ99a_mon
DM4

Spl2a

HL2a

MB34 Total
Depression
@_FFQ103
AR1.fasli
@_FFQ105

lem engagement
ation and growth
Anxiety

E26w

E26n

o8 o Bon p‘u‘-‘oﬂ b]*qwuo“ﬂ . . n‘"p u’“w*.nho e "o

f ' ol.... f....l. .

-0.4

0.2 0.0
SHAP value (impact on model output)

0.2

High

Feature value

Low



dClass 1

DM4 oo o|-a”.|ﬂa+- ul-lu oe | " tem d v @
sex o oo g -«-’M.m . I« Qoo
Spl2a ) -. o ) . .
HL2a : " o e '
MB34 Total ’ . II o ’
@_FFQ103 ) ﬂ‘.. 0
MB1 High
POI7
LS21ha Low
SES221
MB5
@ _FFQ104
AR1.fasli
E26w
Depression
0.2 ~0.1 0.0 0.1 0.2 0.3 0.4 0.5

SHAP value (impact on model output)

Feature value



JClass 2

sex

DM4
_FFQ99a_mon
Depression
MB34_Total
MB5

AR1.fasli

POI7

LS21ha
SES221

E26n

MB1
SX4.Sex.rezayat
E26w

Anxiety

-0.6

of e .|.l.|.|...| feomrn o o feoae o}
[ . oo & o ' 10 Ggeepee " u.'
O T R ECE
[ o 90 o
o @
~0.4 ~0.2 0.0 0.2 0.4

SHAP value (impact on model output)

High

,_
o
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Feature value



value = [164, 34, 134]

sex <= 1.5
gini = 0.583
samples = 332

N

DM4 <= 55.5
gini = 0.503
samples = 183
value = [119, 17, 47]

Spl2a<=1.5

gini = 0.341

samples = 78
value = [61, 17, 0]

gini = 0.495
samples = 105
value = [58, 0, 47]

DM4 <= 45.5
gini = 0.555
samples = 149

value = [45, 17, 87]

N

MB34 _Total <= 148.5
gini = 0.545
samples = 31

value =[12, 17, 2]

_FFQ99%a_mon <= 0.5
gini = 0.403
samples = 118
value = [33, 0, 85]

gini = 0.0
samples =5
value = [0, 5, 0]

HL2a <= 30.0

gini = 0.275

samples = 73
value = [61, 12, 0]

/\

gini = 0.32
samples = 10
value = [8, 2, 0]

gini = 0.444
samples = 21
value = [4, 15, 2]

RN

Depression <= 6.5
gini = 0.49
samples = 42
value = [24, 0, 18]

_FFQ99a_mon <= 10.0

gini = 0.209
samples = 76
value =[9, 0, 67]

ANRA

gini = 0.111
samples = 51
value = [48, 3, 0]

@_FFQ103 <=3.5
gini = 0.483
samples = 22

value = [13, 9, 0]

/)

gini =
samples =
value = [0, 0, 6]

gini = 0.444
samples = 36
value = [24, 0, 12]

gini = 0.0
samples = 49
value = [0, 0, 49]

gini = 0.444
samples = 27
value = [9, 0, 18]

gini = 0.18
samples = 10
value =[9, 1, 0]

gini = 0.444
samples = 12
value = [4, 8, 0]




Features’ Average Comparison

Women Men
Feature Name "oy g [ CAD 1 CAD 0 | CAD 1
(GO) (20) {(153) {(19)
DM4 41.5 49 89
Problem
engagement

Positive re=
interpretation

and gsrowth

Anxiety

Depression

E26w

E26n

MEI1

MBS

MEB34 Total

AR1.fash




Splla -
Total Opimm 219
Spl8a 5.5
HL2a 12.6
HD2a 7
HH2a 12
FHL Total 0.67
FHD Total 0.42
FHH Total 0.85
FHS Total 0.17
FHM Total 0.43

_FFQ99a_mon 6.17

_FFQ100_mon 1.28

@_FFQ102 1.9
@ _FFQ103 4.67
w_FFQ104 2.87
@_FEFQ105 5.45
SESl.income 3.73

BMI 25.88
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