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An overview of the interpretability of machine learning
CHENG Guojian, LIU Lianhong
(School of Postgraduate, Xi‘an Shiyou University, Xi‘an 710065, China)

[ Abstract] The growing popularity of machine learning systems and their applications are accelerating the shift to algorithmic smart
societies, meaning that algorithm—based decisions can have a significant social impact. New regulations and highly regulated areas
have mandated the auditing and verifiability of decisions, increasing the need for systematic capabilities to question, understand, and
interpret the results of machine learning. For machine learning systems, interpretability is essential. The purpose of this paper is to
review the status quo of interpretability research, to understand the development of interpretability and the motivation and challenges
it faces, including interpretability and its requirements and high-risk decision—making. Then, it introduces the existing methods of
interpretability evaluation, including the evaluation indicators and models of interpretability and the importance of interpretability in

machine learning, and finally obtains the development trend and prospect of interpretability.

[ Key words] artificial intelligence; machine learning; interpretability ; transparency

0 3

H 20 22 70 FAC LIk, X BE R G0 R —
HAFEREZF RN LT, BARMNERRGEM K,
BB R TEZ R MM FEE] 2000 4522 )5 1Y #E
HRGE AR AR R T LR 2 2 By ] fif R
PERIBIFFE 1 A 5 | 2 08 100 E AL, Bk i 22 1) O T i
BT FHBLAR: > S EE T 6 7 FOAR A A A5 T A
BT AR R BE R i . ML (L) &
GEAEVF 2GR IS T HE B A R, 1 FH Bk R A
ZFIANE B AE (IR B2 2] ) TR B X LR R G
(0% LD AT AT AR

N T RE AT A R 1 A2 31 A 6 1, 2016
AE B RHEBOR A F A A 1Y 6 E N TR RE 14
HOBH AR N TEBEM AR, XRiREGR
N, N TR RE R G0 B PRS2 32 W 0 ik iy vl D)3
Fif (), X FE LR TE 2 A 8 N TR e R AT e i
WERYLRARRL . 78 2017 4, 22 BRI & A SL L

il

RZE 23 (USACM) KA 1 —An Fd i W B 75 B R
[T, B R A LB I, DLIA B ] fi BB B Y
2018 4Ffar == Al H 5 MR, L T Al AFR A
TRE, Bk T3 BE W v I 5 rT fR B O
F4E7 A BB ZE RS EAM T — M X THITENA
TR RE AR KN T3 BE 1Y R 4 25 b, B AN 15 B
(B UG ) AT i g DR 21 SR N T3 6 1 R A
PEREXUG P!, 2019 4F 4 A BRI ZE RSN TR fig
RPN LA (Al HLEG) ZA T “E1 (5 A T
BRE TR SO N TR e RGP )
TRRRE I Z — 33 B A N AT G AR AL AL G4
gk z—0 IR — A RGE SN W E Y, 2
IMRERS R M AT 4B 2 USRI s 17, M4
SRS B R SRR T R AT i BN T BE A
AT ) B
1 ZhAlFadk kg
1.1 TFIfERH

AR BB W DI RG2S, Miller 45 T — > i

EEEN: REL(1964-) B, 11 2%, EEHTO7 0 R ML BEUUINEE X8 (1995-) , 2, B ERT A, BRI .

RS,
Y B4 2020-01-06

of RSB Kb ) @ AR S S A



55

PR, 5. MLaves ] B n] i RertLrid 7

R R 4R — > RS B — > R E 1Y)
JEIH AR BT g R, R — A N BB R S
F14) 4 LRI ) S - 2 AR BB A SR O 4 A5 A 1Y)
AR SRS . AHELZ R 8 — MBI PR 3R 1L
5 AR DR B2 Sk AT R4 52 IR 4
S — AL LG EE AT B R
1.2 AEEERHEX

W — APl s 27 S BEALR I R85 47, JF H B
A AHEZ I BIERE, AR AR A B R R I 15
W e A A0 3 E 7 Doshi - Velez Fl Kim
I, FUR S — 0 B AR o, AN 03 20K B | 20 R
ZHCE T FUT 55 A e B AR (AR 02T
AR ML 7GR B A R RE 7, 70 L 28 B AR Y
IO FH R R RO R AN T RO
Doshi—Velez Fll Kim 1A 47 W Ff15 O I AN 77 S R
PRI (1) TR 5 Wi BB PR 45 R TE A i
SEOVHEF R (2) b pyis iz e 2
A R Z PSR, 7] DASE 2T RS TE
HIE TR AR AR 1 R G, A7 R GE T R SE
G AP IR A S E R E L 2 R e
R REBNRC S LS RO L T — B
I 1] 1 2R 0, A B g B 1Y O3 45 R ROBL AL 4 R
GilM A
1.3 BXERE

78 BT ORI 4l R 55 DL B HoAh 32 3] ™4 W 4
s, A ML R SR AT XU, DR SR 4 ok
A | X SR N AR Y AL 2 A T R
(REEN i — L HE S T XA R R oK, ML 24
SCRF R RS SR 1 35 S0 AR IR E A ) 5,
TOIN AR Y ke = 375 B P4E F0 AT S R R AN [R] 450 2 28
BTSSR, A AT R P A R R
BRI E FEBOSTE Y fa R TR BRI, TROR
REAZA AR, BIFARERE ML A
JEAFRIRR . BB TN RME B B H 52
A A ER SR B2 BB I ARG 2 2 3 SE A6 =X
FEIR BB XT3 B 7S B S50 - EB TR0 M 1Y
JEPA IS (1) 2RI 25 G 2R 2 14 1 5000 7 B
FAEARIER R R 5 (2) BRI R T — 4
AFHRLRA) 45T Y T , o, ] - BRI 2R I, A RS
UEHT AN TE A A A ABE 1 152 22 /0 %o B 3 ) IR Dk 1
PLAE F T
2 TIREMEAAE
2.1 iEfhIERR

PEO RN AL 27 > B AT A B T R 5 A

FEPEAEARAE E AR

FE MR RBE J13R 48 : Doshi—Velez Al Kim $2H T
SRRBEAROCHY 5 R (1) VBB R B ixX 26
FEMLLAL, ANRFAE (B I 252 19 4] - 2 B 00 3] 3
FEREE G 208 B S AN ], e USR5
HIASOE R IR R, (2) MR RT AL 1IN
Pogat, %8B — R0l & 0 AT RE L —A 4
TEZ18 2 &M AT LT 5 T B 0 72 B2 1 Ak 2HAH )
B 15 2, iR MR R L I A 2
TR R R AL S DR (M) o (3) 1B
SCA U, SINFIER A AR A G, R )2 k&
PR EAb A S AT g s N Rb BRAE T, A .
— AR AT LUE SN B T AR B R
IR TTH— AT EE, IR X A4S B o B i — i
BE., (4) BT [a] il 37 M FAE B 5T 22 () ]
DI LM AR LM s ST B R, (5) B e I
TR AL 2 3R [ 5 o ] B A 8 A S P R e

JE A R REPEFR bR . AR RE AN R A A R A
f—Fh B A9 )71, Sundararajan 25 A& T —Fp
FET NI Ty, JELTR B 22 I % Tt U BT D d
BAGFAE RJR T — PR TR IR 1) e 20 0 245 fit
B FRNEEE R . Wilson 45 AFEABATT A AE
HOX R BEFR PRI T T R

— SRR N AR« e R | B ) R
0 B R I EL S I SSE H  TERA M R Y
GRS RSAARTRY . AT AR AT I, PR
T PSRRI v 8 R A R R SIS i R Y R TIE
i B IAE
2.2 FIEREHEER

AT R AT () S A AR 2 Pk [T IS | 32 4 [l )5
PSR , E AT SEEAA S, AT DL R H
A5 B R AR BTN A5 3L, T ax SE ] fif A AU Fr )
S o 2 X 4 o, EL AT W] i R o 45 0O 45 1) Ah 3L 3
FEAN P ISR ERAE | 202 I mT A e 0y, B IR 1Y
W UAE B . Zhang S5 NHEH T 56T 0] ff R 1A 1) — R
T I PSR SR R i A FEUh 8 I 245 174 T 22 A
ZITIEATAE CNN (B R 45 ) 1 )2 B RUZ
=5 S YIRS A SR 3o, R B AE 4 i 12 2 vh i 4
TETERY PR IREA , DRSRER I8 —E  RL IR
PSR A TE AL, TR B 8 i B CNN A 1
DB AR A3 SCHRPE T — b mT fige 8 110 5 R 28 0
2 i 2 th B R S DR AR — R R4
W53, WIfERE CNNs fii 5538 CNNs #H [F] 9 11l 25
B AT EATAT X G B A 5l SO A T R A T



8 o i w5 MM

510 %

B, fE R TR CNN B B —A~
X2 P A R S IR AT B — X Ay, v R
) CNN Hp i 5 2RI e 7 ] A B BRA% CNN N5
()32 5, D IR 2 o] g e H 1
2.3 HBEIHRABBRNEEN

A R S 0 JE N2 O RS R N A — b
Be, NATTASTE 20 g S A e (ER X T oAb 3
PF B VI AR BT K AR B IR R AN B A BL R
= S BRI TR A T I, AR A A5
TIEIAN GG A R 1 — A~ PR, AN b i g
BUTCIEIEA TR AR, JET ML B B He St AT
) A T S AEER R K, X B R R RELA AT o
KEE, 2016 4F 12 2418 3 ( Why Should T Trust
You?) & FIGHE T Al fi R4 2 B3 ) | Bt
MIT 7£ SIGKDD2016 A48 1 LIME ( J5 3K A fif epss
RS RR) MRS B MRS
Ay AR TN 3K R R 2 X AT ] 45 52 1 00 A AT
fAT25 32 I 432548, B #1 RE RS i 0 JL 4 B0 b 9K 3 15
&5 FE 0 —/INEB AR AIE
3 ARMBERE
31 KRE#E%

i 5 4F(2015~2019 4F) & FRTEHM (CNKI) |
[ T T R 18 SO B Bk i 2 | Geit
TRHAE A« “interpretability” FIAHIGIE SC, B TT4
Rz 1 PR,

R1 2015~2019 FHMW EXFHEEHESTHEBREN R IHESIT

Tab. 1  Statistics of the number of papers on topics including

interpretability on cnki from 2015 to 2019
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2015 0 - 0
2016 3 - 3
2017 4 1 5
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2019 13 42 55
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