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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
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train model

Feasible Mot feasible

Cross- M?;gglate ________
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Model type

Differentiable model
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Single tree/

linear model Ensemble of trees Other

Integrated
gradients
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Model
parameters

Tree SHAP
Ref 59
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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, )
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SHAP ME TR BMENT EZHEH R, SHAP EXRARMABERBIASHN NN FEESRSH, FES
fEzBFEREE , WEITHSEEEMER , UXHAFRRENARTREIRSE. ETRIBENTTE
AREENER  RNABGENEFFENEERER , FEAXERENEQRERHR, E/ Wit
BREUUESASNERABERIAENKEOMERE  FARXERETEREEMR , BIEEEMHLK
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https://en.wikipedia.org/wiki/Shapley_value
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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
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SHAP value
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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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Mean absolute SHAP value
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NFEENERBE  BiTAE6IH SHAP BTN ERERP AL , ITRMR (XN TFXRES
BHREENBIEFE[4]) . XB , BALAEER petal_width BHXN S Iris-versicolor W
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Iris-versicolor

High

petal width $Eoeed @ o oo o
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petal_length + 48w . o S
)
sepal_length . L %
)
[

sepal_width cedbel
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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A F7E SageMaker Al Jupyter SE6I E# 1T | EAIXL Python @M G ERRERZEB 7. W
BIBEAM R SageMaker Al FEEE R | Al Clar SageMaker ify 2t T EENS: , BTFEETASH L
Bz) Kernel SHAP | HIEEEFF £ A R HELEBH Jupyter SEHIHHRITE, BXEZEE , HSH
Al PO EZEZEMHELTAMEMEIRS. SageMaker

ARRMITE AWS 10


https://docs.aws.amazon.com/sagemaker/latest/dg/clarify-feature-attribute-baselines-reports.html
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External software packages

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

* Captum : https://captum.ai/

Additional reading

« Amazon SageMaker Al #B5#E L fY o] i# FE 1 ( SageMaker Al 321 )
« 5 SageMaker Al & &7 FE (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

AWS FSEHES 2R S E AR AT AR AR AWS

AWS Fe g SRR

T2 AWS SUEESRHENEE, FRNEXPNERARNE, ®BEERAR , BEARERRE
Y fR M I i Bk

7R

FRARFIBI TN 7 RENTBER, XLEFREE Gartner T 2011 £WEMN 5 R AEH |

BIEUATHE :

- BEN/ENEN - RO FNASREDGERRESHEE, HENAY BYE , LEBRNAERHBXR
HEN, XBESRIBERERENBIEE. 76 FENAKH Oracle HEFEITBIHE
Amazon Aurora PostgreSQL KIS

- YA - FNABRFERE =Y  HHIT—ERENRIL , RARIEE. =6 EHREN
7K Oracle BIEFEEIBEEA T Oracle ML Tk REIEEE RS (Amazon RDS) AWS Cloud,

- EXMWX - BRIEMTR  BERMNESITFAIHM SaaS B, 7"l . FENBFEFXRER
(CRM) R4:1x % % Salesforce.com,

- FEN (( EETR ) - SNARFIBI=D , EERHTENEXETRARI6E. =6 : &
R EC2 24l L3 &M A tth Oracle ¥iEEE B E Oracle AWS Cloud,

- EFEMN (ELUHSEERAERETE )  FEMBREIBI =Y , TEMEHELH, EENHRE
FSENMEHRE, BALNRSENEBFEEETBEE —FENERS. =6 : HMicrosoft
Hyper-VRI AR FiE#% E AWS,

- RE (B ) - FRAEFREEFRIES, HP Aol EEHTEAEMNNARER , #8
BHEEFIERRRLE , UREFERENEZNARRF , BB eilEE®L LHER,

- FA - FRSBBRRMERFABEENRAER.

A

ABAC

BESRETEMENH RS,
HRIRSS

SNIEERS.

\

i




AWS FSEHES 2R S E AR AT AR AR AWS

ACID

SRETH, B RBEM. WAM.
FF-EHEH

—MBREEIBLE , EXNGEF , REEENBERBEERFRS (BIEARNCMEH TEH
RNEHRE) , I BEFESEIBHALERBEZNAERFNES . IMAESNME, T
RER  MAFE-AMEE, SEI-HIHIBHEL , CERE , BEREESH T,

FF-WAHER
—ﬁi&ﬁﬁﬁ@)‘i}f EXMAEF , REEENMBERBEERERS  BERBEES T B HK
EEERT RBEELEXRBEENARFNES. BMBEEEEIBHETEZIEMES
?Rn@?&

— SQL EH , EN—ATHTREHTEZANENREE, REEHE THZIESUMFMAX,
Al

W

> AT EEE
AlOps

SR AT EERE,
ER1L

KAMBRBBEEPMAGCENTRE, ERLAUBBRIPNMIABRL. ERBLBERBERAN DAL
o

A&
—MATHRREHANFABENERBRAR , MEXRKEES , KBERSRESER., THHF
MERFTRBN

Ri T2 PRl

—ReFE  ATERAZYHENNARR , UBPRFREZZIEZHHNES,
MRAEFAS
BRALAEANSMINARFNFAGENES , SENENEF ZNARFHRAREL S50

H, IEERERTRESRXUNTMEENRE , BB TRAIFTERTER., RACMEILWEA
BFABEELER.



https://docs.aws.amazon.com/prescriptive-guidance/latest/application-portfolio-assessment-guide/introduction.html
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TEHMNZFEBN TERTERARRITEE S ARMEXRBINATIGE , flmE>, #REZEMIR5
B, BXESZER , FSAMTLEATER?

AT E B2 1E (AlOps)

FANBEIRRBREZE NI, BLPEEEHMARNTRUARESRSRENTRE. EXx0AE
AlOps AWS T XRBEHEANELER , BFSREREERIERE.

SERH N
—MIMEEE , EA-NEH , —AMAATNE , —MRARTRE, STNLELS
TRATRE , BN AN R Z SRR,

FFM. —Biit, WA, HAMK (ACD)

=3
S
AV}

—HHRMFREY , BMEELIER, BREEREERBENERT , b RIEREFENSERREN
BRAETT M,

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

R EEIR

FREBHREREANVLE  WANRFKARENERR. SUCHHREMNBSIERE S 2 E iy
B, SMELETE RS SN BEREITERL, mEBIHRBL.

ATHX

R —NRENE AWS XiF |, AR EMTAXEHENEE , HEE— XS e A XE4H
RAAS, (REEIR B9 M 4%

AWS =X FHHESE (AWS CAF)

ZERIEESHHMREREK AWS |, THBAAHESREARNITY , ARDIEBI =K.
AWS CAFRESDAANNERTE , HFAMA : LF, AR, BE. ¥4, T2WEE, LF.
ARTAEAEMNETUSRENRE ; ¥4, ReNZE/EMNETRARKENRE. Hlm, A
RAEHNHNRATANRR (HR) ., AREREREMAREENFNBZERE. NXNMNBERE ,
AWS CAF N AR KR, BINABRETES , UEBHALNWRIRACMTESE. BRXESE
B , 2 H AWS CAF M5 AWS CAF HEH,



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
https://aws.amazon.com/cloud-adoption-framework/
https://d1.awsstatic.com/whitepapers/aws_cloud_adoption_framework.pdf
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