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DPL&DPPL

DPL(Difference in Proportions of Labels)
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LA N—ST > REIST(N— > B,
KL: Kullback-Leibler. JS: Jensen-Shannon \-
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FT(Counterfactual Fliptest)
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E=A > JDFERICETIZVESEE  for SageMaker Model Monitor
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Al. T> Rkr> b J0O4

SageMaker Python SDK%&{#>fz1— R

from sagemaker i import image_uris from sagemaker.model_monitor import DataCaptureConfig
from sagemaker.model import Model
# 1. TORRA> O T4 DZ=ERHRT D

image_uri = image_uris.retrieve('xgboost’, region, '1.5-1") data_capture_config = DataCaptureConfig(
enable_capture=True,

model = Model( sampling_percentage=100,
role=role, destination_s3_uri='s3://{/\% v +£&}/{s\X}/datacapture’,
name=model_name, )
Image_uri=image_uri,
model_data='s3://{/\T v h%&}/{/X}/model.tar.gz/, #2. T>RRA> b=EERMRT S
sagemaker_session=sagemaker_session, model.deploy(

) initial_instance_count=1,

instance_type='ml.m5.large’,
endpoint_name='sample_endpoint’,

_ )
)

IO I— REHTHRELIZWAIFCESEZCSEZE0)N:
https://agithub.com/aws-samples/aws-ml-jp/tree/main/sagemaker/sagemaker-model-
monitor/black-belt-part3

aws
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A2, R—X 51 > DIER

SageMaker Python SDK%&{#>fz1— R

# 1. @tJ)7EMonitory S XA Z0— K935
from sagemaker.model_monitor import ModelBiasMonitor

# 2. Monitor S X% A > AF > X9 D

model_bias_monitor = ModelBiasMonitor(
role=role,
sagemaker_session=sagemaker_session,
max_runtime_in_seconds=1800,

)

# 3. RN—RASA>2FT—FZEEC. R—ASA>%1EIT D

model_bias_monitor.suggest_baseline(
model_config=model_config,
data_config=model_bias_data_config,
bias_config=model_bias_config,
model_predicted_label_config=model_predicted_label_config,

)

TERICDWVWTIIRR—T28,

*  model_config

* model_bias_data_config

*  model_bias_config

*  model_predicted_label config
adws

analysis.json:

BEA NI DORXDOEHER
(

"version": "1.0",
"post_training_bias_metrics": {
"label": "PTOTVAL_Over50000",

"facets": {
"A SEX": [
{
"value_or_threshold": "1",
"metrics": [
{
"name": "AD",

"description": "Accuracy Difference (AD)",

"value": 0.058465846584658476
b
{

TOMEIEA MU DT XDIE
1l
W
"value_or_threshold": "2",
"metrics": [
_EEERRDAZT
111
b
"label_value_or_threshold": "1"
1
"pre_training_bias_metrics": {
post_training_bias_metrics & [BIERDAZT
}

}

Q > © 2023, Amazon Web Services, Inc. or its affiliates.
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A2, R—X 51 > DIER

SageMaker Python SDK%&{#>fz1— R

model_config = ModelConfig(
model_name='sample_model’,
instance_count=1,
instance_type='ml.m5.large’,
content_type="text/csv',
accept_type="text/csv',

)

model_bias_data_config = DataConfig(
s3_data_input_path='s3://{/\%7 v k&Y {/I\RY{Z 71L&},
s3_output_path='s3://{/\4r v F&}/{/ R},
label=label_header, #A—45y N EHA
headers=all_headers, A=y FEREZEOLEHLD) X K
dataset_type="text/csv',

)

model_bias_config = BiasConfig(
label_values_or_threshold=[1],
facet_name='A_SEX,
group_name='A_HGA',

#1EBM., 203x%H
# BB KE
)

model_predicted_label_config = ModelPredictedLabelConfig(
probability_threshold=0.7,

)

aws
~—

EFILEEIY BRA > bDIEER
ABNT =45 LEIFEDER

JNA T AX BT X DHITRIEHR
B IIFERDIUNTS

ModelConfig
DataConfig
BiasConfig

ModelPredictedLabelConfig

A —Tw NEEDpositivelMEZIEE
22T IRRHEZ(VJRANIT
U2 DU L)

label values_or_ threshold
facet_name

facet_nameTIETE UIEFHH=EDIED
A TI\APAA NI DX Z5TE I BB

facet_values_or_threshold . 4ee (Noned & F& &t U Cat

group_name CDDLECDDPLTERT 57 L—T4
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ModelConfigdDsxEEDEFE =

post-trainingD A kU O X0 (IFIEBIT T DSHAPEZETE T E S (LRI DINENHD D,

ZTOERIFICTY RR1 > bZEBFATDE. STEROT —YE5Fv T Frv UET, )
(SHAPIE([ZR T =1 =)L 3 T DEITEHEHER I DITHI FRA > hMBEFIALRVWKD(CTDIRENDD

x9)

SHAPEZE1E 9 B35S ModelConfigT ModelConfigC
endpoint_name model_name
iS32 ZIEaXE ZIaxE
T ?&Eﬁig_ > %
(3( I\U /JZDT%%
T—YEHATS) Lt huozstERT -5 — %
T+2
SEIDOY > TILI— RTIEIR-R S0 2ERICH®RTY  (Clarify)> v R—
:FV TFrand RARA > MEERT D L 2DRERITHENEESNET. TS R+ > ~
aws . gb\ﬂ j((; © 2023 b Servi its affiliates. 25
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A3. EZAUITDRATZI—) 8502/(54—5CDNTIdPart1 B
SageMaker Python SDK%&{#>fz1— R

\

# Monitor-f > X5 > AT U, model_bias_monitor.create_monitoring_schedule(
# EZAHUTORTZ 1)L =2EKT D nalysis_config=model_bias_analysis_config,
model_bias_analysis_config = None output_s3_uri=s3_report_path,
if not model_bias_monitor.latest_baselining_job: endpoint_input=Endpointinput(
model_bias_analysis_config = BiasAnalysisConfig( endpoint_name=endpoint_name,
model_bias_config, destination="/opt/ml/processing/input/endpoint",
headers=all_headers, start_time_offset="-PT1H",
label=label_header, end_time_offset="-PTOH",
) probability_threshold_attribute=0.7,
),
ground_truth_input=ground_truth_upload_path,
schedule_cron_expression=schedule_expression,
enable_cloudwatch_metrics=True,
)

aws
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HHhE=NdT71)LE*

suggest_baselineZ=EfT L= & FIZERSND T 7 1 ILE

analysis_config.json NR—RX T A AERIFDFRTE
analysis.json BIEA NI DRDR—RS5M Y

report.html
report.ipynb HEPR—RSA EELLR—F
report.pdf

AT V21— IVETSINEESITERESNES T 714 ILE

analysis.json FHEA NI DT RDE

BELEEE(LEWMEZEADEL
ZRAMLI-FDOHEHREND)

constraint_violations.json

report.html

WS L=T—2 (I HRELA MY
DREELLR—F

report.ipynb
report.pdf
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report.pdfd4l

Analysis Report

Global dataset report

We report the following SageMaker analysis.

Pre-training Bias Metrics

We computed the bias metrics for the label PTOTVAL_Over50000 using label value(s)/threshold 1|
facets.

« A_SEX
The groups are represented in the dataset with the following proportions.

A_SEX

The labels and predictions of the group have the following proportions.

=3 False Negatives BN True Negatives
3 True Positives B False Positives

Value(s)/Threshold: 2

CDDL Conditional Demographic Disparity in Labels (CDDL) 0.301305
Class Imbalance (Cl) -0.01

Difference in Positive Proportions in Labels (DPL) 0.236884
Jensen-Shannon Divergence (J5) 0.031556

Kullback-Liebler Divergence (KL) 0.135691

Kolmogorov-Smimov Distance (KS) 0.236884

L-p Norm (LP) 0.335004

Total Variation Distance (TVD) 0.236884
Value(s)/Threshold: 1

R (CYHIREBEFNTLET

28



B2. EZ—AY > TEROD
SEDT R T — S TREI LA EANREZORN  SREEOHICHS I BIELEDER

HRIC K> CTAIREERRE
12D COVRWVWNIEEIRHERT
T).e:: the baseline constraint requirement = IEI (3: >( I\ |J gz & th FT%,{%

Accuracy Difference (AD) bias drift check Metric value 0.14198388441233678 doesn't a_—D\ —
meet the baseline constraint requirement j o
0.058465846584658476

Difference in Acceptance Rates (DAR) bias drift check Metric value 0.34444444444444444 doesn't
meet the baseline constraint requirement
-0.14151747655583968

Generalized Entropy (GE) bias drift check Metric value 0.15287716890500924 doesn't
meet the baseline constraint requirement
0.14096874313377708

Metric Constraint Violation details

Class Imbalance (Cl) bias drift check Metric value -0.016666666666666666 doesn't
meet the baseline constraint requirement 0.01

Class Imbalance (Cl) bias drift check Metric value 0.016666666666666666 doesn't

[EERT—SDIHINHER SN T
WBEEZZXSNBHIM TFTOE
ZEEUCUEVMEZRDEL D,

Specificity Difference (SD) bias drift check Metric value -0.07317073170731703 doesn't
meet the baseline constraint requirement
-0.040891871622791065

Treatment Equality (TE) bias drift check Metric value -5.25 doesn't meet the baseline |:| 7 \*ﬁ%” 73
constraint requirement -3.5359477124183014

Accuracy Difference (AD) bias drift check Metric value -0.14198388441233678 doesn't
meet the baseline constraint requirement
-0.058465846584658476

Difference in Acceptance Rates (DAR) bias drift check Metric value -0.34444444444444444 doesn't
meet the baseline constraint requirement
0.14151747655583968

Disparate (Adverse) Impact (DI) bias drift check Metric value 1.1487758945386064 doesn't
meet the baseline constraint requirement
0.24149806284976325

Generalized Entropy (GE) bias drift check Metric value 0.15287716890500924 doesn't
meet the baseline constraint requirement
0.14096874313377708

Specificity Difference (SD) bias drift check Metric value 0.07317073170731703 doesn't
meet the baseline constraint requirement
0.040891871622791065

UEWMEZ +D725 —5 TR
SN TLRLWDSTERRIICLE
\MEZREZ D,

“ﬂéﬁﬁ@/ 1 7 R RA U Tzh
SEFETERL, [EFET—4
DT HDRELZ U THKD,

aws : N— ple)
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Treatment Equality (TE) bias drift check Metric value 5.25 doesn't meet the baseline
constraint requirement 3.5359477124183014




B3. CloudWatch® 77> — ~

I\ 7 ADZA%ZViolation&E U THREB L7 O3 > (CDIRAITS

Amazon
SNS
R | - BUEABAL, LIR— OO
C)'fllid,)"’gt;\h C'gjgvf"fh > (OF > & & EBRTT O 3 RIRE T
E=AHUS ) Q ATEPAEIR °
55— —) > (Q . EventBridge
2= 0ol - . - SARILDEEN(CESNDRS. BE
e - > QP-------- > R (S U TH (CB 3B b U

H—F B LB

2122 aws/sagemaker/Endpoints/
bias-metrics

BiasStage (pre-training or post-training),
Endpoint,

Facet,
FacetValue,
Label,
LabelValue

I\ 77 ZIEHE:
bias_metric_1E15%(P10&R)

aws

Q > © 2023, Amazon Web Services, Inc. or its affiliates. 30



Feature Attribution® '
A KNJDIRXEERRE

aws
~—



Feature AttributionZ&sfR L CLVRLWE - - -
O/RY bDHNME<21006. ORY MEEICEEEDREE

TEZ T MBS FHENDT LIS TERERIZVNDS, EFLEEDS _I_
1\

FOVAURTIRN?

ORY hDINT A =X XD TCHICSEEEFEEN SRR ? K
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BHRHHEDE
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BOEMAEDFIE: 12.0
36 COEmEDEHE: 7.5
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BHE B EF L ICRENRAEEND. TBED | 2BED | 3EBED
TNENDADEMEZ E DI 3h HoE | EE /| aEE
A->B->C 9 15 12
_ A->C->B 9 9 18
0 0 1 B->A->C 6 18 12
0] 1 0] B->C->A 6 6 24
0 1 1 C->A->B 3 15 18
1 0] 0 » C->B->A 3 9 24
1 0 1
1 1 0
1 1 1

ADSHAEDFIE: 16.5
Shapley{&




(2 0—/VL)SHAP{E(SHapley Additive exPlanation)

= SEDTE
ShapleyfE | ) | NUYED/(F—>ZHFEL T, BMEDOFEHEZRDD

!

SHAP(E | < IRENREFTELEE CEIE DEAFHEZ Kb D X

>Amazon SageMakerTl(dKernel SHAPE WS A CSHAPIEZETE UE T
##HE: SHAPIB(X T e Zim/lc I E— DR CH D Z ENHIBN TWVE I (SHAPBLAMEI TR ZEimic LR A).

| Local R ANx(THT BENEE, 0/1EHx ERH DURR THIRT 3.
accuracy fG) =g(G') = o+ Z Pix; O, ZZTDEMEEERX D,
i=1

2 | Missingness xl=0=¢;=0 0/1ZEN 0 THNISEE EOE T B,
{%'Si';);fi(\ﬁli(zg)ﬁ—_g&c' \ 12z =09 Do IDDEFILA. BHEBD. BEBOEENS1C Uk &=

3 | consistency | ERPETIff LT T DHEMEDOZALEN E AT E ETEADS N AZ V(LS
:E) L/fx (Z ) - fx (Z \ l) = fx(Z ) = fx(z \ l)fd\b(ig_/\_caj rﬁkE:BA@ﬁb\j(gb\o
ARz € 0,1 M(ICXUTh;(f',x) = ¢;(f, x) ETE D,
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Normalized Discounted Cumulative Gain(nDCG)
SHAPIEDZ{LZnNDCGR 177 CHRA(LELME: 0.9)
NDCGRIV &FS>F 2T DFHIAA N TRDIDT, O~1DEZED

A8 (O3 U C LB SR & nDCG R 177 DESZR DA
I (R — 2 S > DSHAPIE): [1, 2, 3, 4, 5]

NDCGRIOA7H' &/ MET K DiFE

NDCGR OV HHIYER < DIFE

NDCGRIOA7H1IEL DIFE

[1,2,3,4,5] 1.000000 [1,4,5, 2, 3] 0.863657 [5,4,1,3, 2] 0.737525
(2,1, 3,4,5] 0.995734 [4,3,2,5, 1] 0.862275 [5, 3,4, 2,1] 0.734990
[1,3,2,4,5] 0.993251 [1,5, 2, 3, 4] 0.859968 [5,4,2,3,1] 0.728992
[1,2,4,3,5] 0.987254 [3,2,5,4,1] 0.858587 [5,4,3,1,2] 0.726510
[2,3,1,4,5] 0.984718 [1,4,5, 3, 2] 0.856908 [5, 4,3, 2,1] 0.722243

[5, 12, 13, 15, 100] CHnNDCG A J7(J1

https://docs.aws.amazon.com/sagemaker/latest/dg/clarify-model-monitor-model-attribution-drift-violations.html

aws
~—
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E=A > JDFERICETIZVESEE  for SageMaker Model Monitor

A. E=AUJRBHIICYDZE B. EZAUJR(CPRBRE

Al. T>RR1>bOFJ0OA
5 —AF v TF v ORE

A2. R—XS5A > DVER B2. E=A U OBEBOD
F—Htw NOFETEEIK. A NUOZOEEIE, LR— DR
SHAPfE, J\-f 7RISIE, $EEDEMELER

A3. E=AUIODRTS 21—l B3. CloudWatch®7S>5— bk
S—A@E. EFTILEE. /\1 77X, EFI)ILBEEE - > —YEHFDO KNI H—
Feature Attribution®E_4S ) > J%TE

\a S), © 2023, Amazon Web Services, Inc . or its affiliates.



A2, R—X 51 > DIER

SageMaker Python SDK%&{#>fz1— R

# 1. @tJ)7EMonitory S XA Z0— K935
from sagemaker.model_monitor import ModelExplainabilityMonitor

# 2. Monitor S XzZzA1 > AP >2A169 D
model_explainability_monitor = ModelExplainabilityMonitor(
role=role,
sagemaker_session=sagemaker_session,
max_runtime_in_seconds=1800,

)

# 3. RN—RASA>2FT—FZEEC. R—ASA>%1EIT D

model_explainability_monitor.suggest_baseline(
data_config=model_explainability_data_config,
model_config=model_config,
explainability_config=shap_config,

)

TEICDWTIIRR—0E
* model_explainability data_config
* model_config
* shap_config
aws

\

analysis.json: \
Kernel SHAPZ{E > /=2 0O —/VULSHAPEE L FEER

{

"version": "1.0",
"explanations": {
"kernel_shap": {
"label0": {
"global_shap_values": { -
"A AGE": 0.0447854470228154,
"A FTLF": 0.009446401259149226,
"A HGA":0.07363732898229544,
"A_HSCOL": 0.005626855954026538,
"A_MARITL": 0.01699549594206171,

" \ 57
"A_SEX": 0.05595707596685706, — Oz'ﬂ_ﬁb nDCGA1)
"A_UNMEM": 0.006779998942751362, [ Zr &\ 9 BFERDIEAE &
"A_USLHRS": 0.08162084323449582, —

LCTRHWLWSND

"NOEMP": 0.03019643516165824,
"PENATVTY": 0.04352613065700009,
"PRCITSHP": 0.009645254409561424,
"SEOTR": 0.009379782105990307,
"WKSWORK": 0.11281256065808547

b -

"expected_value": 0.05601481348276138

}
}
}
}

Q > © 2023, Amazon Web Services, Inc. or its affiliates. 40



A2, R—X 51 > DIER

SageMaker Python SDK%&{#>fz1— R

model_explainability_data_config = DataConfig(
s3_data_input_path='s3://{/\%7 v k&Y {/I\RY{Z 71L&},
s3_output_path='s3://{/\r v k&}/{/ R},
label=label_header, # 3=y NEHA
headers=all_headers, A= FERZECEHRBD R +
dataset_type="text/csv',

)

model_config = ModelConfig(
model_name='sample_model’,
instance_count=1,
instance_type='ml.m5.large’,
content_type="text/csv',
accept_type="text/csv',

)

shap_config = SHAPConfig(
baseline=[list({&-ZzBHZ £ D F4{E})],
num_samples=100,
agg_method="mean_abs',
save_local_shap_values=True,

aws
~—

DataConfig

ModelConfig
SHAPConfig

baseline

num_samples

agg_method

save_local_shap_values

© 2023, Amazon Web Services, Inc. or its affiliates.

ANT =45 LEIFEDER
EFTILEEIY BRA > hDIEER
SHAPIEZETR 3 372 DIFHR

Kernel SHAPZZ)LJU X I\ CHETR
R=ZASA2(H>T)ILI—RTIEH
FHEEDFIIE)

Kernel SHAPZZ)LJ U X IO T
93P TILT—5#

20—/ VLSHAPIEDEEET /3%
(mean_abs,. median. mean_sq)
TruelC 9 D E&EETRIDSHAPIENMRTF
N3
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SageMaker Python SDK%&{#>fz1— R

\

# Monitor-f > X5 > (T3 U,

# EZAHAIIORTZa1—)L=ZERT D

model_config = ModelConfig(
model_name='sample_model,
instance_count=1,
instance_type="ml.m5.large’,
content_type="text/csv/,
accept_type='text/csv/,

)

headers_without_label_header = copy.deepcopy(all_headers)
headers_without_label_header.remove(label_header)
model_explainability_analysis_config = ExplainabilityAnalysisConfig(
explainability_config=shap_config,
model_config=model_config,
headers=headers_without_label_header,

)

model_explainability_monitor.create_monitoring_schedule(
analysis_config = model_explainability_analysis_config,
output_s3_uri=s3_report_path,
endpoint_input=endpoint_name,
schedule_cron_expression=schedule_expression,
enable_cloudwatch_metrics=True,

aws

N

NR—RX 51 2%z {Epk9d SModelConfig T
endpoint_nameZiEE LIS (L,
model_nameZ15%E LU /=ModelConfige A= L C.
create_monitoring_schedule™
ExplainabilityAnalysisConfig#ZF Canalysis_config
(SEULET,

© 2023, Amazon Web Services, Inc. or its affiliates. 42
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13Z 2 DOF T _EfI10BEDZEE M report.pdf CHAOENFE I H C ZTIESEIICPETE L TLVE I (Model Monitor

(CHERET (37 <. EM ETITLTWET), . ‘
NR—2SA> HBDANCK T D00—/)VULSHAPIE

WKSWORK WKSWORK
A _USLHRS A HGA

AHGA = A_USLHRS
A SEX

X A_AGE
A _AGE | s— A SEX

T

000 002 004 006 008  0.10 000 002 004 006 008 010 0.12
Global SHAP Values for "label0" Global SHAP Values for "labelO"

WKSWORK -8 s o it s WKSWORK £ + or v 450t + o]

A USLHRS e g 2 A HeA |

A HGA

A_USLHRS J5@)8FRE](ZUE)
A_HGA #E(HFTV)
T ALSEX MRI(HTIV)

' " LEA (34 . . .'
Local SHAP Values for "labell A AGE ﬂpr(g&'ﬂﬁ) Loc:; SHAP Valut:sl for "fabel0"
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I\ 7 ADZA%ZViolation&E U THREB L7 O3 > (CDIRAITS

Amazon
SNS
CloudWatch CloudWatch > @
_ . - A RUDOX 75—
g AN 2 | e Amazon
>3 g C\Q > DD EventBridge

FHIZE R

FTAATTY

ARNIUDTX

aws

aws/sagemaker/Endpoints/
explainability-metrics

Endpoint,

ExplainabilityMethod (KernelShap),
Label,

MonitoringSchedule,

ValueType

(GlobalShapValues or ExpectedValue)

BRATHE:
ExpectedValue

(F=EE) J0—) ULSHAPYE:
feature 45 H=%
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