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

Trained model

Compute feature Prediction
importance Iris—-setosa: 0.00
Iris-versicolor: 0.04
Iris-virginica: 0.%¢6
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
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Global or

LOCAL

Timel/cost to
train model

Feasible Mot feasible

Cross- M?;gglate ________
validation attributions

SHAP

Amazon SageMaker
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Model type

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
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BRRITHNERERFI AT MEBRME L EET Shapley IE#ER (SHAP) [8] IR D HE [11]. BT EH
AT ZTETEMERRBENES,

X TFHERRE | FERKE SHAP

EETHROERBFILT , IXERATFIRE, BHITESMSMN Shapley B , X2ATHRERE
HhRE@ENHERE. (20 7], KIEAFZEhttps:/github.com/slundberg/E. )

NTHENEMAHMORE | FEARIBENES

AP BERET MU EGLNMEPRFTERNERL L ESBIERIBEZ L, UHEBEE
BREMELMEELRS (HlmEMENGLT ) WAEAR,. (SR [3,11], EIIRATF htips:/
captum.aile ) EFREAMERBAT , EFENERFERIXLSZE ; EXEBERT , B EA
Kernel SHAP ( E T~ —Z2 141 ) o HMBE AR , AJLALER B Kernel SHAP B3 E & iR i it & R
SHEAR, FANIBERRN —MIRRERSHABRNREES, fln, NEEGEENESR
FIEGETEEANSHNERSG , IRGTPRENEEXFUETEESAXER —BHNEME. —MHFRIX
MNABHAREEASNERARIFEIMEE -, XR2EGHMN XRAI ARG EPMEAFR
W—%2 5], EXNSD , SEARCSEHGNRESEREGNRIBENRMEE—E , U=4%
E-HMAR,

NFrrEEAMER |, iBE#EH Kernel SHAP

BT LAE A Kernel SHAP T EEMERNBEER , EERiTEXE Shapley BRELUE , mMEMD
RETELRNESR (M [8]) - Kernel SHAP &M iTE R RMEE B INHRELELE K, XFE
AR EREIEREE, TESMHNREMRIELISE. Amazon SageMaker Al Clarify 1244t 7 3f
EMMERSBNERELSZE , ATERMMEHFPITE Kernal SHAP B, ( BTl , BSHRFEH
SageMaker Al Clarify SEI GitHub & ER AN FHEM O ERME, )

NTE—ER | SREEMHERMST M UETHERNER Ml e EFRRHEFAARL
B, RO, WTEMER  RBBEHBERTEREEITA, ( SHAP MRS #E L EEIRE HRBURE
Vi, )

SHAP ME TR BMENT EZHEH R, SHAP EXRARMABERBIASHN NN FEESRSH, FES
fEzBFEREE , WEITHSEEEMER , UXHAFRRENARTREIRSE. ETRIBENTTE
AREENER  RNABGENEFFENEERER , FEAXERENEQRERHR, E/ Wit
BREUUESASNERABERIAENKEOMERE  FARXERETEREEMR , BIEEEMHLK
BRE,
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https://en.wikipedia.org/wiki/Shapley_value
https://github.com/slundberg/shap
https://captum.ai/
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
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Feature 2 +0.02
Feature 3 —0.02
Feature 1

Feature 4

Feature O

—-0.015 —0.010 —0.005 0.000 0.005 0.010 0.015 0.020
SHAP value

HFXARBIE ﬁl%h%ﬁﬁkﬁﬁﬂh;ﬁlomn% RN ED AN S M EER S
WEER— MR, B TR MESRER TR , AESRHERTURN. AT RASRE
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Legend: @ Negative (] Neutral l Positive

True Label Predicted Label Attribution Label Attribution Score Word Importance

29 29 (1.00) 29 4.39 [CLS] where is normandy located ? [SEP] the norman ##s were the people who in the 10th and 11th centuries gave their name to normandy , a region in france . [SEP]
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Legend: B Negative [ Neutral B Positive

True Predicted Attribution Attribution Word Importance
Label Label Label Score P

[CLS] where is normandy located ? [SEP] the norman ##s were the people who in the 10th and 11th centuries gave their name to normandy , a
29 29 (1.00) 29 4.7

region in france . [SEP]
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NWESEENB-—EZEERZEAMER. EXERT , BUNEENMNEER L LIIEE M part-of-
speechiE &  REHEMGITHERENDEERS part-of-speechE EHRZWEEM XK, RERINTE
WXFFEENBEBRBENEZNEES L , B UERA TEIFAMITH —NETAIE 1T M &R0 3
B,

ERUERME

TSR NTRAEHRERN A HREHRT TR TRHEEENRET ROV AIE, EEHERMIIFEN
i, B—RRAMFRAZBERITRRRIE, B2 , KXRIEMEFEAESNMAEERNERRR
FERTERARTMAAT, Bt , BERTEEENHMSEZTATRERE, RININBELRFEL
RHWEBWR , LS L0 PHENTERENRBBEAR D H, RINEEW , ER RN SRS
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Mean absolute SHAP value

sepal_length

sepal_width

petal_length

petal_width

?
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2 &

NFEENERBE  BiTAE6IH SHAP BTN ERERP AL , ITRMR (XN TFXRES
BHREENBIEFE[4]) . XB , BALAEER petal_width BHXN S Iris-versicolor W
HEEEmeEX , MREM petal_width BANENFTN~EAAE W, YT E— EESEGHE
ERIEFERCNSTERARER |, #BXEIUERZNEBHEARNRITE,
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Iris-versicolor

High
petal width $oned = o °e o
Qv
=
petal length + 8 . o o
[0
sepal_length N =
Qv
(NS
sepal width "-lf-"
T T T T T Low
-0.2 -0.1 0.0 0.1 0.2 0.3

SHAP value (impact on model output)
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BB LAEF Amazon SageMaker Al EEH Jupyter 3541 , BAf& B Conda 1 pip B R % Python &
R, BXAT SHAP # Python BMETFROBENFENEER , BZRAREBD. N FRNMIEM
4018 SageMaker Al Jupyter 324l , 3R BiX L Python @MW A ETRER R, MRBEESER
SageMaker Al EXEHER | SageMaker Al Clarify 12t 1E % X6 L/Z3h Kernel SHAP REEFF & A
RYEXH Jupyter SEHIELL 2 B EI S ITENEER £, BXEZER |, i5Z 5 SageMaker Al X4
FHABRBITEEEEL M BBEMIRE.
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https://docs.aws.amazon.com/sagemaker/latest/dg/clarify-feature-attribute-baselines-reports.html
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AREBHNAREGITRIEEMN RS EIRSG. ETROBENT ETRELUSER  RHYARBEBE
MEPREFENEERER. ERAUUSEFINT XNERBERRE —ERNMHEEKT | FEXLERE
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External software packages

* SHAP : https://github.com/slundberg/shap

* Captum : https://captum.ai/

Additional reading

» Amazon SageMaker Al Clarify Model Explainability ( SageMaker Al 3X#4 )
+ Amazon SageMaker Al Clarify &% ( GitHub )

* Molnar, Christoph. Interpretable machine learning. A Guide for Making Black Box Models
Explainable, 2,019



https://github.com/slundberg/shap
https://captum.ai/
https://docs.aws.amazon.com/sagemaker/latest/dg/clarify-model-explainability.html
https://github.com/aws/amazon-sagemaker-clarify
https://christophm.github.io/interpretable-ml-book/
https://christophm.github.io/interpretable-ml-book/
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https://docs.aws.amazon.com/prescriptive-guidance/latest/ml-model-interpretability/ml-model-interpretability.rss
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FRARFEIBIZTM 7 ELTIBERE, XLEREKL Gartner T 2011 £HERN 5 R HEAL |
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« Refactor/re-architect — Zo A A=FREDEERIZESHBEMN, HEMNTT BYE , M\NMBINARE
FHIEREEY, XEESRIBERERSNBIERE, =6 . NENAM Oracle BIEETEE
I 5i# Aurora PostgreSQL-Compatible ko

- BT E BNARFRIBI=ES , HHT-EBRENMRL , URATRIEE. =6 fFK
#s Oracle HIEET B E AWS Cloud¥ # Amazon Relational Database Service ( Amazon
RDS ) for Oracle,

- EXNAX  RRIEMTR  BERMNESGITFAIHM SaaS B, Rl HENEFAXREE
(CRM) R4:1x % % Salesforce.com,

- EFRE (EETE) SRNABRFRIBI = , TEHRTEMAEXRETRASINEE, =6 : A
#h Oracle #IEE T 2] AWS Cloud® EC2 3£l L # Oracle.

- EFHE (BN ERSAEETE )  FEMREIBISY , TEUWEFESF, EENA
BEFEIMEXMERE. BERFSENEBFEETBIR—FENTRSH. =6 : HMicrosoft
Hyper-VRI AR F 1B E AWS,

- RE (EV ) - FUNAEFREBERIES, HF AR RRTERTEAREMNNARRF , #8
BHRENTHEHERIINGE , UREHFERENEZENAERF , ARNEBENRAEIL EHNER,

- FH FRAERBRRARFTEFTENNAERF.

A
A2A () Agent-to-Agent

—HXFESZEREIRSEBN AR ICEMEATRES L
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MERFTRBN

BRI 72 Fr 422

—MREFE , AT EAERENNRAER , UBPRFPREXZIEZRHENES.
RRRFAE
BRALEANSIMARFNEFAGENES  SENENEP ZNARFHRARE LS50

H, XEEERFRESAUNDMIENXE , BBTRIFERTIS. IUCLAMRIL R
BFABEELER.

ATEEE (Al)

TEMNZFIEBN TERITERARRITEE S ARKMEXRBINATIGE , M=, #REZEMIR5
B, BXESER , FSAMTLEATER?

ATERIZEE (AlOps )

ERANBRFEIBRRBRZZFRZR, BOEEFHMANTRURRESRSRENTRE, BXN[E
AWS EBRMEHER AlOps WEZER , BZHIZE ERIER,

SR
—MMEEE , EA-NES , —MAERTNE , —MEATRE. ETURTLN
TRT®RE , EXAAN G LEEERS,

FFfE, —HiE, BEME. BAM (ACD)

=3
S
\Y;

—HJHRMFREY , MEELIER, BREEREERBENERT , b RIEREFENSERREN
BRAETT M,

ETEMMNIARXREZES ( ABAC)
REAFEMY (W], TELAEHNHAKRER ) CIRBAHRNRNEME. BEXEZELE , B5H
AWS Identity and Access Management (I AM) X & AWSHE) AB AC,

R B4R KR

FHEEIEBRFERANVLE , HANRRATRENEER. E7LUFEEEMASUR IR RIR S 62 2 i
B, SMELETE R SN BEREITERL, mEBIHRBL,



https://docs.aws.amazon.com/prescriptive-guidance/latest/application-portfolio-assessment-guide/introduction.html
https://aws.amazon.com/what-is/artificial-intelligence/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-operations-integration/aiops.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/introduction_attribute-based-access-control.html
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FH— M RENE AWS X |, FREMATAXSBENZE |, FaRE— X e Eidn AXEEA
B, RIEER B P 4B,

AWS =R FIHEL (AWS CAF)

ZERIEESHHARESR AWS | IHPEHLAFESREERNITR , LA EBE =K,
AWS CAFRHES D AARNMNERGE , HANAE  bF, AR, BRE, ¥4, R2MNEE, LF,
ARNBEAEMNETUSHRENRE ; T8, ZT2VNEEAENETRAKENRE. S, A
AAERHNHNEREARANAR (HR) ., ARAKRBRENMAREENNSEXE, NEXIMFEXRE
AWS CAF AARKE. BIMABRHETES  UBBALNADIRACMTFEEZ. BXESZE
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