adws
E ME8 VA & 2E sliA 7hsEd AWS

AWS TN X[F

Copyright © 2024 Amazon Web Services, Inc. and/or its affiliates. All rights reserved.



AWS THA x|E E M8t 7H & Y e 7tsd AWS

AWS TR KIE: B MBS 7| Bta 2 a4 7Hs A AWS

Copyright © 2024 Amazon Web Services, Inc. and/or its affiliates. All rights reserved.

Amazon@| & |XF2I2 Amazon 2| MIE == MH[ALE &7, Amazon EZHE O|O|X[E

i* C Heae
Ho{EEZ|HLE DA ESE L2Z = U= HA2ZE A & gl&LICH. AmazonO| &~/ 3HK| &f
27/E2E ¥ 1 M F 2tAo|7ALE #r&A0] UL =2 2|2t 2F7A[Gl0] sllE AR AL
Rp&FRILICE,

Rl
rr
>
3
Q
N
(@]
>




AWS THA x|E E M8t 7H & Y e 7tsd AWS

Table of Contents

L RO 1

= T L 1 R 1

TH R ettt ettt ettt e et e et e et e ete et e ateeteareeareeneas 2

L N = TP 5

L B L= TR 6

Eg| I8 REO AR, EB| SHAPE ABSHAIAIR. e, 6

AMEL 0|2 7tset REe B2, ME 7|27(|et HEHAE MEFAAIL. 6

CHE 2E ZAR0IE Kernel SHAPE AP SEAI AR e 6

i RS e N = ST 7

= B R s OO 8

AV S B A B e e 10

R 11
715 EREE Adste @ol= o] 7HXK|7F UK 07| M= dESHK| f&LICH AZ EIX| &

O B A T 1 PR 11

TARE BEEHO| QFFAR BROIQILITIE? oottt e 11

D A e et e e et e e e e 12

T = TSRS 14

B 0 B e e ettt e e e e e e e e e e e e e e 15

B e e eeeeeeeeeetaeeeeeaeeeeetaeeeeetaeeeesetateeeetaseeeetaaeetttteteteteerrteteratarerraareaees 15

A et eeaeeeaeeeeaeeeaeeeaaeeraeeeaaeeeaaeeeeneeeaneeeetaeeeaaeeerera e eranns 16

= 18

K e e ee et eeeeeteeeeetaeeeeeeaeeeeeteeeeetaeeeeeaeeeeeaeeretreera e eerans 20

3 N 23

o e e eeeaeeeaeeeaeeeaeeeaeeeaaeeeaaeeraeeeaaeeeeeeraaeera e e eranns 27

e e e e ee e e et eeeaeeeaeeeaeeeaaeeeaaeeteneeeeneeetateeanaeeeaaeeraaeeraaeerteeraeeraaars 29

R 30

N 31

et e e e eeeaeeeaeeeaaeeeaaeeeaaeeeeaeeeaaeeeaaeeeaateeaneteeateeaeeeaeeeaeerateraearaeeranaeeans 33

L oottt et eeeeaeeeeaeeeaaeeeeaeeeeaeeeaeeaaeeeteeesaeeeanteeaaeeeaaeeeaeeraneeraeerreeranaeraaeraanns 35

1 36

0 TR 40

P e et e eeaeeeaaeeeeaeeeeteeeeaeeeaeeetaeeeaeeeaeertaeeraeeraaeranaaes 42

Qi e eee et eeeeaaeeeeetaeeeeeaeeeeetaeeeeetaeeeeeateeretaeeeteaneeereaaeerraarerres 45

N 45




AWS THA x|E E M8t 7H & Y e 7tsd AWS




714 ot& 2 siiM THsd AwWS

£ M8t

B x4
[== N |

AWS Tt

& 24 sl 7tsE AWS

F

7|A &

|.

E S
o -

Adewale Akinfaderin, Matthew Chasse, Michele Donini 2! Benjamin Fenker, Amazon Web

Services(AWS)

M olz)

|
—

(

2]
=

2022'4 2

oju

F

ol

==
110

i
oF

4
[

o
K

0
wjr

il
il
0l0

ko
)

70
ulr

o
HH

, 2ol of

4xtol 7

717t g&uch 22 7N

)

A8

Ok
?_

o
X0
HO
0
Jjo

Kl

=M<

|
=

Ch=

5

S
[l

50| TA| Z=740] ook

MO
=o

o] SAlof

=3t 7t8

LICh. zt

F

e iy =y
S H

=R~

=1
=

N

x{0|
= -

I.

FolH
= -

off CHE

=

1 Hfe
o

F

ol 7tolz= Z|H|

EY AE At

i o] 7lo|=0iM =

tAHl dBst7| 213

Zs

FLCE.

s
oS H

I X=2E A

F

__A_u
[N

20| &

LH

1[N

o
K
0]
=T

K0
il

=
0
Iz

- -

(0]
=
mr

LICF.
Lich 2

11} zZre Ao kel 2

o
=
Mz
=

§

(=)
=8 M

ol
_~

=

ol

=l
=

F

frn iy =
oS H

A

U+

12 DE IRt AFS AL 2

|

==
1o

ol

Tod
t

i
o
LH

ml
i

e
ITe)

0

Mo

o

<1

&LCt.

—<

<+
Toll

ol
<dr

]
1o
<

F

ol
kil

wjr

R7h 2>

F

=)
=1}

E =

dEL|CH.

01z

o=

RIX{ X4
=T

&0| 47}x| ol g9t

Ol

X0
o+
oI

H
Hr



714 ot& 2 siiM THsd AwWS

£ M8t

B x4
[== N |

AWS Tt

X458}
-

o
Jlo

<

=-_
1le)

gi&LCt of 7to]

LICt. O]

oi

Sk
o

Ly

to{ o|Zio] 2 & E240f O|Xl= 2

o

£ A8

A4

S Hee 6o AX7H JIeEz Tt

T

A
o

oju

olm
r
Kl
o
El
o

00

o

£

£ O}0|Z|

12104 A

CHS

U+

i

N
il
U
=K

O|2l& HX|L|7te| 2 &0
[412| oFO| 2|4 HIO[E] A




AWS T R AEE

Features
petal length =6
> petal width =1.8
sepal length=7.2
sepal width = 3.2

Trained model
Compute feature Prediction
importance Iris—-setosa: 0.
Iris-versicolor: 0.
Iris—-virginica: i
petal_width +0.36
petal_length +0.36
sepal_length +0.07
sepal_width —0.02
0.0 0.1 0.2 0.3 0.4

SHAP value




AWS THA x|E

Ed&2 Hr= ™7l EE
DE £330 H8EE LIEtUE
Astod DR E3 7f S A ESIE

d £=oi 0lxl= S o &7
ME 37 22 Aol 37|
d&d2 g Alret EE el =
M EZ A B2 ™
&LCh.

>
L
d
-
r
mO

ofr

02 Ay

[e]l]
-

o

B Mo
Am
m 0
o
H IL

I

1

-
o

mn
o

-4

o

[k
A

[
Pl sl
roh -

N
AL

o M

g Mr
_-|0

1 0
PN

ok

>
>




AWS %] x|

2 AR

DE M 7hsdol CHet 47 E0k7F S0{Lt UM
Ct o] Mol M B2 AlZh Lol 3%

_._ol-|_||:_|. A|7|-o| °.|E
&L|Ct =
Chg Aol M of2{et Y

QI ZntE o|Zold 750l 7HE =2 =[N HFE

3t
M0l #so] 718
£

Oledet 2ol 2 AL E O

oll

__

gll__l
=S
mo I
o L

He CHE Y & At8stod REE M3 dES &
et S E A7) e AWS BHE AHE 0| 2 9FE|o] /& LICH

Timel/cost to
train model

Feasible Mot feasible

Aggregate
local
attributions

Cross-
validation

SHAP

Amazon SageMaker
Clarify

LOCAL

................................. > Modeltype

Differentiable model
(neural network)

Single tree/

linear model Ensemble of trees Other

Integrated
gradients
Ref. 2,8

Model
parameters

Tree SHAP
Ref 59

Captum

Amazon SageMaker
Clarify




AWS THA x|E E M8t 7H & Y e 7tsd AWS

St Dol 24 s{Ad=of CiEt 7t B o] AL &= W2 Shapley Additive Explanations(SHAP)
=]

=
8] = ME 7I27| [11]0] 2 LICH ZF LHolls 22 Bt nREF CHefet HE 0| U&LICH

2l 7|8t 2o AR, 8 T2 a2UE Sl ZF S0l Cidt Shapley 2t 2 W21 &=t H| A &
olom, Ea| YA = HMI WARILICH ([7] 2 X, T8 https:/
github.com/slundberg/shapOllA & Q1&g 4= Ql&LICH)

AT OIE JHsE RYol He, HE J|87|9 HHHAR AFBHAA
2.

ME 71271 MEYe EF &Y Hdtste 2tE e S E MIELUCH HEHEAE ME V278
Z|gtez stE 2 AE A 7HE mEn 22 ME3Y dF ol 4 stiMste ol =F 0l ELCh. ((3,11]
Bz, 72 hitps://captum.ai/0ll M = IE = AU&LICH) 7I27|8 At8stX| 8t 2o M= of2det
WHE ASE = gLt 0l A2, 7H'd SHAP(CHS Ao MB)E CHA A8 E = U&LITH 7]
27|18 M8E = U= B2, ME 71271 549E Kernel SHAPL| SMECHH W2 HLHE £ JU&
LICE ME 712718 AH8E W 7HY of2dR2 ™2 aiMdE R EstT| fIe 2o 7IE™e MEiste A
UL|ct o cH, 2 & EHdolM Z =7t 02l ol0fx|7} o|O|x| & o] 7|E70[2tH, o|0[X|e| L &
Eole AtEre| Htol R ste £d0| gl + JA&LICH ol M E slidsts & 7Hx| ¥ 2 o4 7
£ S48 A8s5t1 o|& &7 F7tstE RelLICh o= olnlx|of cHEt XRAI &8 &4 B4 U [5]
oM gt M2 gajol AR LIt of FHoM= A2 &= o|0|x[2t & & x o|0|X|§ AtEstE
ME 71271 £42 & FItsto] Eot YRE S48 YYFLc

CHE 2 E A20{= Kernel SHAPE A3 AIL

71'd SHAPE At83to 2E ZEH o EF £d2 AHMtY & UX|EH o= TA| Shapley 2t 2 HlLtst
A1t H|&stH A4t HIE 0| Bfo| SLICH([8] & X). A SHAPO| 223t A&t E|[aA = 7|50]| Bof
= |

I nd rr

=5 W27 S7tLCt Ol& fsHME HHe| SAE, s d W HdnEE 2 = U AR
O| Z R &FLICt. Amazon SageMaker Clarify= B 0| QIAEIA A 74 SHAP 2t A&7 /50 A
™ e El ZHE| 0| E i ste Hals 2 MEBELICH (& E24™ SageMaker Clarify 7|52 At

=
S8t GitHub 2|ZX|E2[o| 37HdE U MF 7tsd

Y Ea| DHO| WY, Y WAoot BlL gte FA| MY s SUS MT o RIT Yol AHE
Hozt Z7bx0l BAS ¢S 4 YALICH DEITIKIZ MY 2Yo| B2, A48 S5 28 S5



https://en.wikipedia.org/wiki/Shapley_value
https://github.com/slundberg/shap
https://github.com/slundberg/shap
https://captum.ai/
https://github.com/aws/amazon-sagemaker-examples/blob/35e2faf7d1cc48ccedf0b2ede1da9987a18727a5/sagemaker_processing/fairness_and_explainability/fairness_and_explainability.ipynb
https://github.com/aws/amazon-sagemaker-examples/blob/35e2faf7d1cc48ccedf0b2ede1da9987a18727a5/sagemaker_processing/fairness_and_explainability/fairness_and_explainability.ipynb

714 ot& 2 siiM THsd AwWS

g A8

Z2™El= 710

ol

7| EH 25 Ao 2

YD 5E 7|8

Ol MSELICt. (SHAP

Ad04
=o

&t

[N

10| Q& LICH SHAPO A

27| 7|8 g 25 oY

=
9 K 7|

SHAP

A

EFO 2 7|04

od

ar
7
Wil
K

g2 7

I

A2, O|24E!

2 A
= T

t7] 042

7| 20 3iA5

o
LS

At =7t

L
__o=_

0l0
ol

i

ol

F oo 2t chSuct.

Dol el Eete = A&

oM, o=

ol
RA

A
e

=)

oA

7HA|

A

K0
T

t= %2 7Hx|

CH 2= & AtEst

olo

gLich 22 s42 €A

=70l E

ol
o

L

4

GlOIE 2] 2

)
[ITe)

M

—_—
[Ile)

r

+0.02

Feature 2

)
L

Feature 3 —0.0

Feature 1

Feature 4

Feature O

0.015

-0.005

0.020

—0.010 0.000 0.005 0.010
SHAP value

-0.015

Ol

SAE ColEo] e, E2

— 0
Mﬂmﬁ
K- Ok
HTm__:E
__0L||
or = 9
— N ©
D
= &
< oo
B
m "o
o =
H P
K0 =< o
— S 1
(@) -
S U3
oXxg
A0 =
WS o
07
V48
QEM%
0g=
4 o
o &
TS ©)
s
N WON
L)
L
N ]
7ﬂA_”=u
o %
_II—OA_A_.H_
o <5
__A_._.m___H_._
N <
o o ®
10 ofu oI
F X0 %0
oll 4r 4r
Ol of ol
31 ml &l
0 U M

t

= 7HAIE

HE =



AWS THA x|E E M8t 7H & Y e 7tsd AWS
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True Label Predicted Label Attribution Label Attribution Score Word Importance
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