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. 1. XAl 7l
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. 1. XAl 7l
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Van Lent, M., Fisher, W., & Mancuso, M. (2004, July). An explainable artificial intelligence system for small-unit tactical behavior.
In Proceedings of the national conference on artificial intelligence (pp. 900-907). Menlo Park, CA; Cambridge, MA; London;

AAAI Press; MIT Press; 1999.
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Shortliffe, E. H., & Buchanan, B. G. (1975). A model of inexact reasoning in medicine. Mathematical biosciences, 23(3-4), 351-379.
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v A0l 22 2 (White box), 8 =0| &2 2 (Black box)

My Lo . ® Neural Networks 233 =5 (White box)
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Morocho-Cayamcela, M. E., Lee, H., & Lim, W. (2019). Machine learning for 5G/B5G mobile and
wireless communications: Potential, limitations, and future directions. IEEE Access, 7, 137184-137206.
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. 1. XAl 7l

% CHEXEQ XAl HHE

* LIME : Local Interpretable Model-agnostic Explanations

« SHAP : Shapley Additive exPlanations

2 .
An Overview of

Introduction to XAl(eXplainable Al) Model-
Interpretation Methods

OMGA Open Seminar
20210008

s
Introduction to XAl(eXplainable Al) An Overview of Model-Agnostic Interpret:
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http://dmqa.korea.ac.kr/activity/seminar
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. 2. SHAP(Shapley Additive exPlanations)

% SHAP(Shapley Additive exPlanations)
« Shapley Valued} I|X(Feature)?t S EHZ 7|22 KQtE HRHE

(A unified approach to interpreting model predictions, 2017)
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https://youtu.be/f2XgxOny3NA

I sHAP
A Unified Approach to Interpreting Model 4 Shapley additive explanation (SHAP) - Example
Predictions
_[xng e[ eas [am]| . s 37
Case @ X X X 28 oL ASsEZER
Cse®| O X X ﬁ A=A 71
Case 3 X O X g 1 X1, X2, X3
Scott M. Lundberg Su-In Lee Cse®| X X o % |eo=1f JURCES 3 IR
Paul G. Allen School of Computer Science Paul G. Allen School of Computer Science Cn®l 0O o A 2 _|e®=37 "“mga)’éﬁ"
University of Washington Department of Genome Sciences Casa @ 2 X L = ek
Seattle, WA 98105 University of Washington =2 et -t 2 e — :
slundi@cs.washington. edn Seattle, WA 98105 - 7tEA: 3

suinlee@cs.washington.edu

[24 0 412{d] Shapley Value (Explainable Al)
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Understanding why a model makes a certain prediction can be as crucial as the e BYEI2Y/ UBTsFRATA]
prediction’s accuracy in many applications. However, the highest accuracy for large

Lundberg, S. M., & Lee, S. . (2017). A unified approach to interpreting model predictions. Advances in neural information processing systems, 30.
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. 2. SHAP(Shapley Additive exPlanations)

% Shapley Value
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. 2. SHAP(Shapley Additive exPlanations)

< SHAP &8 O|H| https://github.com/slundberg/shap

. BAE Ze 717 §o|g

« S HOIH == : 50670 (21370 = FF Q0 vt 171 FE 7h4)

CRIM 2ZN INDUS CHAS NOX RM AGE DIS RAD TAX PTRATIO B LSTAT
[01] CRIM LtXAlftown) 8 19/ HE=
0 000632 180 231 00 0538 6575 652 40900 10 2960 153 30690 498
[02] ZN 25000 BRI EES =0tets MR =0 HE
1 002731 00 7.07 0.0 0469 6421 789 49671 2.0 2420 17.8 396.90 9.14 [03] INDUS H4O§AMSIZ| 0| QSN 9/ EX|9 HE
2 002729 00 7.07 00 0469 7185 611 49671 20 2420 178 39283 403 [04] CHAS TL20 O ODIE=22 ZAY HxE Z22= 1 OLUZ 0
[05] NOX 10ppm & == Lamms
3 003237 00 218 00 0458 6998 458 60622 30 2220 187 39463 294 - 2o immo Z e
4 006905 00 218 00 0458 7147 542 60622 30 2220 187 39690 533 107] AGE 19402 O|H 0| H=E L2 Z0 HE
108] DIS 5742 Ewaammxlﬂ rSEREPES
5 002985 00 218 00 0458 6430 587 60822 30 2220 187 39412 521
109] RAD QNS CETIE S B A
6 008829 125 787 00 0524 6012 666 55805 50 3110 152 30560 1243 0] TAX 10,000 23 = TALY S
7 014455 125 787 00 0524 6172 961 59505 50 3110 1652 39690 1915 [11] PTRATIO AR Alitown) S S8/ BIE
[12] B 1000(Bk-0.62)72, 37| M Bk RpR|A|E Z0I1S| HES T3
8 021124 125 787 00 0524 5631 1000 60821 50 3110 152 38663 2993 13 LsTAT Sxsiol me =l H S
9 017004 125  7.87 00 0524 6004 859 65921 50 3110 152 38671 1710 [14] MEDV 20l 250 FHFTEZVIY (29 $1.000)

Data Mining PR,
o.;‘. Quallity Analytics &'a


https://github.com/slundberg/shap

. 2. SHAP(Shapley Additive exPlanations)

< SHAP &8 O|H| https://github.com/slundberg/shap
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. 2. SHAP(Shapley Additive exPlanations)

M=

.0

% &1 (Model Feature Importance TH7)

. 29 YBE(RHHQ YBT)E DGHK| %S (ex

[ Model Feature Importance ]

LSTAT
RM
NOX
DIS
PTRATIO
TAX
CRIM
INDUS
RAD
AGE

B
CHAS
N

=]

HA

T gt sket ol

=

3.87

0.0 01 0.2 03 04 05 00
Xgboost Feature Importance

Data Mining -
o.:.. Quallity Analytics \'a

10

15 20 75 Y 35 20
mean(|SHAP value|)

Rank

O o N oo Ul b~ w N

—_
o

11

13

Model
LSTAT
RM
NOX
DIS
PTRATIO
TAX
CRIM
INDUS
RAD
AGE
B
CHAS
ZN

SHAP
LSTAT
RM
DIS
AGE
CRIM
NOX
PTRATIO
TAX
B
INDUS
RAD
ZN
CHAS




[of]
c

Mini

Data

obh Quallity An

alytics



jol

~
Klo

= 2B (x, A ARN7F EXYSHH,

]

O
L

o

ol

%0
750

jod
|

- .

~

2=

HZ2

jo0

100

=90 OX??

S8 OX

o

Week point

cX

x7

N

X3

x4

: 140~1457 (X|==, =, A|
1~ 74 (E}O|0] H& X&)

S A

SN
—~~
__
™~
Ayl
oo
-l
= olo
N~ »
wv
+oo
K O
SN—r N—r
== ==
~N ~N
o0 —

AL
Ao
H OI:I;‘A
I_I-OI_ T

v
v

Force

Force

W
U
=

O

c
<
=
©

3
g

Data Mining

L



X X3} / Try Error

3! | H U\
_._._D _.NAL / g / .
_ RO ., )
o b / ’ \ ’ /
IrL x ¥ N gl BIE . -
of X n @ NIiFRIEN
Il g oK
—_ 0 r . ‘ .
._O._ m “_L .m/ K M el \ -
A =2 < ML
._Al_ .A_._._ ) g § 8 8 g ms g ¢ w.
A_l An_l_ M & & 2 g & g g & g
5l ol
B0 OoF
W o
T 7
oF <k
mu 360
d4
N RN
o -
o0 = T
< = AANNEERRED
ofo <=
Kl KO K HHHHT
T,
T < 2
1E AT WI_-_-_ I o =164 Ed E3i B B &m £ 151
< i BT
o . B0
= KXy,
3 el s :
K O“_ = o
e =
Bl m W = E e
o0 T T o R0 R
oy -y o K = g% " :
© ok o K " ‘ : g
o_=_ — S o} od ‘ A
2l K @ g of .
< <M 0 X0 KF y:ﬁ x>
I Hio 5 3 8
W i ° . M m~ ° ¥ coM,
. K ‘ ‘ £
o2 Wm,
* = ©
25

&



% SHAP M8 HE HdA U HA

| z = | I
IYIIY')I IYIAIRRpl(‘Ql TEIE_
[x1[x2|.. [x14]RRe]|cs ey
ey |
xo1 [ = A A O] A = ==
xo> I @39— E-I%:'ET xl |E-|7:” I:él-%t EE
—p ;1 [ —_—
\ e vo1 [N v
¥ | xos [N
Toz [ —>
| @ 0:" ; E Eél AOH g Dmea (\SHAP aluel |H vera ge?mp ct o r:mmad I o tp t magn lH:“) E """ E """ :
¢ 0 el = 2 = s
To1 ] h. __________
xX28 ' -
. %01 - *. T R SO S
""" w x03 ﬂh
.' x31 ‘4 H
,,,,, » ©
""" x30 + & xXI= M (@)
L, "c" @., i EFM o X| K3} b ® T dA et
7777 "‘:& %’\ e @ SHAP H A x05 e == U = =
777777 -«;{\‘4;;;{ O =4 -
H‘\‘ . y —400 -300 -200 -100 o 100 200 300 Lo

SHAP value (impact on model output)

Regression Model

. .
' ®FQ HBE4 3 HE U BE 45 OF o ol

Data Mining PR,
o.:.o Quallity Analytics \'a




[l 3 sHaPe olg3t HIE 47 N8

% EFO|Of M| HE At

- OIOIH : EtO]O AHO|E (EfOIO] H& K== ME =&, Al =4, Al 2ok gH|, 5T, 25/TS)

%
0
T

= BOlY g K=, Mz =23, Al™ =8, 5674

I

e
0lo
e
>

. A H|(Rolling Resistance), 1= 2! (Cornering Stiffness), 22 /%X1-S (Force Transmissibility) Al&l 21}

« OOl %= :Z 18,5367}

g = £ 3d 8 (Y9 BH)
EfO|O| &t K== X01, ..., X32
2EH ME =4 MOT, ..., M20
EfO[O ALY Al =74 T1, ., T4
HrSH AL Al Zaf CS, RRc, FT
oh® gi?mwx:ﬁyncs ool




% EFO[O] A & Atz
« CH2 EFO|O] : 165/70R14

=H ‘45 : Cornering Stiffness 900 0|4}, RRc = 10 O|3}, Force Transmissibility = 85

« SHAP &AM A}

> [I——— s e
— . T [ 82 4T Hy ]
Z;—
o LT MO1, X01, X03, X06, X22, X14
— A N
— o R [ 238 &0 IHE 85 Het]
et o |7 I ST MO1 | X01 [X03 |X06 |X22 |X14
B A B (1) [(1) [(1) [(1) [(1) (1)
' : | | Gl vyt
- T m P ——— RRe | + |t |t |t ]t |4
: I m. - '?“m L. !-.“l. I "l:-."'iig.-:. FT l T T T T l

Data Mining PR,
o.;‘. Quallity Analytics &'a




< E}0|0] 24| HE Al

B

K

ol
R
oy
3l

M

Jlo
X0
==
ojr

10
0f0
Kr
ofn
il

-t

70

101
K
¥4
o
NI

ol

<
Eall

0o
Ml

KF

o0
Kir

100

Kir

0 &
1S | =
1 | <
o | 0
o
O
e |5 | R
X |o |
0 |8
v o |1
O |2 |n
o | o
> | O
1o |JJo
X0 (%O
o R
mHr | <M
4
n | o
v1A23
(¥
LN | o
.v/_A22
o0
N~
S | |
o |
X4%
Mm | | o
m76
- [m [
O (o |
¥ |n |
- | Y |
o | °C |-
S |0 |2
NS | NS
N |
K | zu

W
U
=

O

c
<
=
©

3
g

Data Mining

obh



- EXE

5o
Il

% XAl 7|2

XAl

ALEO] Oloig &~ RUe =& 2(0])

=
Zy 2748

g0

% SHAP

Al Lt

i

Shapley ValueE &30 2 O[AH2Q| 7|0l

Model Feature Importance 2t SHAP 48 S5 ==Fl Feature Importance2| AtO|&H &F

SHAP 244 Of| K|

% SHAP= 8¢t HE A M At 274

Data Mining
Quallity Analytics

obh



o~
ol

Mo

;=

[1] CHA . (2020). XAl B & 7ts3t Q13X s, @l

OH

X|s& ol FotCt, 97| =2,

[2] Van Lent, M., Fisher, W., & Mancuso, M. (2004, July). An explainable artificial intelligence system for small-unit tactical behavior.
In Proceedings of the national conference on artificial intelligence (pp. 900-907). Menlo Park, CA; Cambridge, MA; London; AAAI
Press; MIT Press; 1999.

[3] Shortliffe, E. H., & Buchanan, B. G. (1975). A model of inexact reasoning in medicine. Mathematical biosciences, 23(3-4),
351-379.

[4] Morocho-Cayamcela, M. E., Lee, H., & Lim, W. (2019). Machine learning for 5G/B5G mobile and wireless communications:
Potential, limitations, and future directions. IEEE Access, 7, 137184-137206.

[5] Ribeiro, M. T., Singh, S., & Guestrin, C. (2016, August). " Why should i trust you?" Explaining the predictions of any classifier.
In Proceedings of the 22nd ACM SIGKDD international conference on knowledge discovery and data mining (pp. 1135-1144).

[6] Lundberg, S. M., & Lee, S. I. (2017). A unified approach to interpreting model predictions. Advances in neural information
processing systems, 30.

[7] https://github.com/slundberg/shap

Data Mining PR,
o.}. Quallity Analytics \'a


https://github.com/slundberg/shap

EOD

Data Mining H
o‘.‘. Quallity Analytics J Ca



