IM2 T2 ' bT2+iBp2 ?BbiQ " B[m2 bm™~ H6A 2tTHB
T0T " iQB 2 " mM imiQ'B H 6A DmBHH:
H BMJBHH2- GKv *? Tmi- KdHB2 *Q /B2"

hQ +Bi2 i?Bb p2 ' bBQM,

H BMJBHH2- aKv *? Tmi- KGHB2 *Q /B2 X IM2 T2 ' bT2+iBp2 ?BbiQ B
TGT " iQB 2 " mM imiQ'B H 6A DmBHH2i kykyX (_ TTQ i /2 "2+22 +22
/2 GVQMFfIMBpP2 bBid *H m/2"2"M / GVQM RfIMBp2 ' bBid GmKB 2 GVQM
? H@yjjsk9eN

> G A/, 2 H@yjj8k9eN
2iiTh,ff? HX “+?Bp2b@Qmp2 i2bX7 f?2 H@yjj8k
am#KBii2/ QM kj a2T kykR

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X


https://hal.archives-ouvertes.fr/hal-03352469
https://hal.archives-ouvertes.fr

P "#3$% " % &

' ( ) kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkkhkkkkkkkkkkkkkkk
+ & , & *khkkkkkkkkkkhkkhkhkhkhkkhkkhkhkhkhhkhhkhkhhhhkhhhhhhkhhhhhhhhhhhhhhhhhhhhhkhhkiikxd
- . i & ***********************************************************************’c**********
& , O , i ****************************************I*********i

, i O & 2 3***************************************************T*********:

4 n 4 w1 & ************************************************JT*********7

4 4 0 & . ********************************5‘66*********
+ 7 8 & . &

$ , . ************************************************************************78:6*********i

$ ***************************************************************ST*********‘

+ $ 9 *****************************************************************************"5.***********

+ , & ($ ) *kkkkk nnnnnnnnnnng;}c**********

****************************************************************Stk*********
5 O 4 & &9 kkkkkkkkkkkkkkkhkkkkhkhkkkhkhkkkkhkhkkkhkhkhkkhkhkkkkhkhkkkkhkhkkkkkkhkkhkkhkhkkhkkkkk
0 4 & kkkkkkkkkkkkkkkkkkkhkkkkhkkkkkhkkkhkhkkkkkhkkkkhkhkkkkkkhkkkkkkkhkkkhkkhkhkkkhkhkkks

= 0 & &9 B R o R R R R o R R R R R R R R R S R R R R R R R R R R R

© © O ©
© B B B

/ O % & &9 *****************************************f***********
& **********************************************************************)ﬁ**********’
& & **************************************************************************8(**********
+ ***************************************************************************I***********
4 2 , ************************************'k***************************?c***********

& ***********************'k***********************************:k**********i

> ’) ***************************************************************************************;k***********

@ A B 2 i *****************************************************************************9%**********#

+ $ 9 > | - 1 R R R R R R R R R R R R R R R R T R R T R T R R R R T

B R R R R R R R R R R R R R R R R R R R R R R R R R R R L R T R R T R

C$ 9 & & kkkkkkkkkkkkhhkkhhkkhhhhhhhkhhhhhhhhhhhhrhhhrhhhrhhhrhhhrrhhrrhhrrhhrrhhhrhhhrdehhrhhhrhiik
+ $ R R e T R T R R R R R R R R T T T S R R L D R T

+ D + *kkkkkkkkkkkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhhhikdhirrrhrhi

R R R R R R R R R R R R R T




, & &

3 E & @ F2 i H*******i#fk

R R o R R R s R o R R R R R o R R R R R R R R T R R R R R R R R R R R R R R L L R

+ & 7 : 4 8
& & & & &
& & & &
& , 5%
+, & & & &
7 , 8 7 8 & ,
& & " " " ,
& &7 , . & 8*
+ & , &
% 2G &
" & 51 .. & & &
H5I1*
% & & 9 0
5 ! 1'% $% %




2&

Analytics

End User
Explanation

\

Visual

\.
\

| Machine |
\ Learning Interactive
\ \ ML
N N
\ N
\\
.

' Emphasis |

/ \

Questlon
Answering
\ Dialogs

Human |
Computer |
Interaction /

Figure 2: XAl Emphasis

"& & J G
Learn a model to Explain decisions, Use the explanation
perform the task actions to the user to perform a task
Two trut:k’.a.nl'fmm
Data / IBaxding act ik d
- ¥ . Explainable | Explanation
Analytlcs Model Interface

Classification
Learning Task

Multimedia Data

E

Classifies items of
interest in large data set

Explains why/why not
for recommended items

Analyst decides which
iterns to report, pursue

Learning Task

Autonomy

Reinforcement

ArduPilot & SITL Simulation

Explainakle | Explanation

Auions

¥

Maodel

Interface

i

Epdaralion

Learns decision paolicies
for simulated missions

Explains behavior in an
after-action review

Operator decides which

future tasks to delegate

Figure 3: XAl Challenge Problem Areas

An analyst is looking
for itemns of interest in
massive multimedia
data sets

An operator is
directing autonomous
systems to accomplish
a series of missions




&

&

&9

%

& &9 7

%

& &

n

%

HTI'

=<

/



&
& &
& %-I'C
&
& &
&
&
. &
&
?
&
&
& &
& -
L2 &
&9 & & &
9
& , &
&
&
/
, "2
9 &
&
&
*

1012

%

H/T

* %

22&

H=y +




0&
. . &
$ ., &
% ," 5<6l1*#
: & &
*EF " "
&
*+ , 2
*4. .
, &
& &
& , " &
& "& & &
& ,
*F & &
& ,
&
*kk + &
& 9
& &
&
2 "&
@) *% &
1 &
" &
& &

&




+ & & &. 9 & &
& 9 *+ “#R-*%
" & & & , & & 7
& & & *
@ ! & 9 9" & &
& & & *
+ , " & ? 9
& 9 &
&& &*Cc" /0 $ [/ *'""0$%$ /- /I 0
'3 - 0 o, 0 '
? "o 9 *
& & 9 9" , 9 "8
& & * + &.
9 & & & *+ &
. &
( ) & ( &) &* +
& & " & 7 8
& *
% & &. & & & &
«C ) *
' « ) & &
25 . & & @) 2S &
*
' "0 : &0 &9
"O & &9 & O "
& * 0, &0 T, T
& &9 " &
& *
& & & " & O $
; & & &0 *! " & ,
& & *- ,
&9 0] , &0
O & *
F 2& *% &
4% & . $ H1l
T@ & & & $ , &, A" ** g A
& & A A" L . &

$ .
& & T(*56)* . & & U

H:l




5* , & L &

C B & * ,
& & & 9, & &
“#R - 3 %0 , : &
7 8 & P , & &
& . ! !
*
* (> /) >
&9 & 7
9 * & " & &9
& & * o+ & & & &
& % , & & "
$ *
=* ( H;) +O
& . & &0
9 *+ O -#R-" G R"
R-" %-l4F@" -V**@ &
&0 . & , &
* - + . - 4
- $ - # - -
54 % ,
7 8 ( & & & )+ O
, *
I* H<I" H5 RS O & U &
$ 2 . & O
T T &
T ™ %0 T T . O
B A , & & & T T
&0 & o *' " b<"
& W $ & & & & &
& " "
*
G & , &
, 9 & B & : *F
& : 7 4 , 4
& # #2U. *
! HS5I O & O !
& & *

! 18 % %9

*6 -




1! - - 1 '
$ - - 7 - .-
' I ' $ -1
0" -1 oL
- * * ' | -
- * - v
O' / * - $ *
$
0 / '
0. * | /' L. -
' $ /" * 6 $% * 6-
+ 0
& & 2SS 0O. $ &. ' H5 I %
7 & 8" $ 9 " &
& 2S & &
. X
& 2S O "
& *
! H5=I
0, &0 : &0 & (
"0 &0 9" & )
+ $ &U ® 0
"0 & T T
"0 & . & ? 0. & 2
3
"0 22& Y & & & .. ( )*
- "0 22& . &. " 0.
&. &0 9
+0 & & &
&0 * 4+ & &
& & G ( &
)*
+ A5 ", & Z*
G ll - l- " +$
6 <-/) <- ='/ *'"'$ [(>?@A(>BC: $=D % /
ECC>




+#

& $ &

8 &

* 4+




H5/1

55 =<



& 1
+#

/H

J*

/

(@c/

&
8 5 *
&
& ,
&
*
&
&
& ,
H

K/ EC(?/ (?K?6(BCL

11 (

\**

1 , 5



&' >
(
&% 9
& &
# &
# &
(
# & ..
&
&
&
9
#
F &
&
7

;G 2/ -1 M [/

<P)9 /" - *

*1/8

&

/| ECCE

' <Q /(KOC

/

*

I (KB?

b==<



%

& 5/
& , H51I
) $ * H5:|
& .
, . *+ G 9 &
& % & $ 9 & 7 8H5: I
$ 7 8 & & &
& $ , * O &
& *F &
&. & &
J & , *
& & & & & $
" & & & 0
5% 4 0+ 7
" " & " & [ "HI
& $ & $9 . 8H54 |, & &
& ? & .J ,
* 4 28 . 07+ "
& & 8 HI* %
( )& & & &
*
=* 0 &
& " 9 &7 8 &
*
I* 2 0 2 & 2G
&* % , &
*+ *
6* + 0 & &
" & "& "&
& & H 5l
1* % &.. 0 &
&.. & &..
* 7 8
&.. * HI"H=I

5/ =<




4 4 0 &.
0 & G &
& 9 O " n n &" P* F
n & *
$ & & & $ & &
& $ & &
&9 & &9 & N
*
+ 7 8 &
& $ ,
mn & ,
4 " & &. &
$ ) 0 & 9,
’ " , ( n )n
& (& & & " " , "N
( &. &. " , & " , & .
" /\)* 9 , n & n
mn & N * %
& &
& & ’ & 9 * 4
& & , & |
; $ & & * 4
& " , * 1
n &
G * % & & n
& 9 0 & Z &
& , & & 9 *
+
-1 0 & & & N
& & & , "Nk
-V & / ( ( SL#
% & &9 - & & &
- ( ( 0 , && &




-/0./ 1# + G & &.. $
& & & 7 8 &9 &
*
- 0+ & & & & &
* J" & &
, & , & & & &*
2.2 ( o , & &
? , & & .
[ * 4 L& & &
& & &,, *+& 9& &
( & * 4+ &

+ $ 7 & 8

& *$ ) & " 9

5n & , $ *
9 & " & & - (&-&
;)" G *

4 " 9 " & &

& " ] L] $ &

, & & 4, 2& %

>l *
5 D #- ) O -- 6 6 6
*$ ,'6(CBC??
5 & >, &- 4L 0 0 AAA* L & A& 5, 2& 22$%

51 =<



+ & & & & .
9 & * - , & & &
, . & & *@
) & $9 & , & &
& * + $
& &
+ & . $ $
& . & G " & ? G
& & " - @ . "
" &L * & 5<<6 $ &
& $9 H/I* & &
& $9 $ & &
*0n & , & &.
$9 & " & G
*+ $9 "9
$9 9 $9 & & & & *1$ & &
& &, & G & & &
@ " * o+ & &
& & & :
& & " *+ $9
9 "
5 8 6(@KB 2R0&=SECS8 ! -




(# & ) & &
( & 1$ ) * -
2G & , ' o &
, . *& <* O 9
& & & "
& & & & "
H 61&9 5<;6*
& " & & ,
—_— & -
& &9 & ,
a
9 & & & $9 "
& & $ , & &
" *
& & , "
" & &
&9 & , *
+, & ($ )
& , & &.. & $9 "
* - 5% & &
&
& * 0% FA 5<;
& & & & & &
& & * 9 &
& & . (% 4%
) & (b A& 4, ) * 0p &
# & , G &
& , & & *
+ &
& & & & *4 " ,
& N& & *
% . " ,
& 3% &
& & & P
) + & & 9 &
& & A" & $ -
& & , & =
+ & & &
& & e )
b= ' $

(&




& A*+ &
, &
& , . :
&9 & &
&9 " & .
& : ;)"
& Y% $
8 G &
L] & 1
& & &
"&
H:l &
& )
* ! "&
"& & " &9
X & ? &
& . & &
KII#_ + 1
" &
& 0

B =<



5 &9
, & & 7 8
& ". & , ? & (& ) R
* " , &
& & & ". & & & 9 2
? &9 *
+ 5% 9 & & & &
( ) * 0 & ,& & & & |
& & H=F% $ &9 &
& & & | & & "
"R , & & & P
& [ * &9 , & & &
& & " J , &
& " &
& * & : &
& . , & & & "
: & & R
& & & & 3R
& & 3+, & (
)" () & & *
+ , & & & &9 & , & &
& & & &9 * H=51 &
/I$ & 9 & &.. " & *
"9 $ 5 04 & &9
% & &9 , & & &
( 7 8 7 ? 82% ! $# -
& & 7 , 8& &9 "
9 &9 & 7 8" &9 7
G *0h &9
& &9 2, ( 22& & &
& & &9 " & )*
% &9 L&
&9 (** & & G G ) &
(** & & ! ! )*@
& & & &9 & 7
& $ & &9 7 8
. 9, & & <)* + & &
& & &9 *




&' @ - ' +' - #$
% & 0 &9
& & & & &9 * - " & &
, &" 9, & & &
&9 & "
&, * " & & &9 (
& & )& & & & &9 &
& " O*¥ 7 8 &9 * 4 " & &
& N& X& "
2 & & & &
& & " & 7
F &9 "+ 14 H= | &
&9 * +14 ( M & $ 2 nit
& & &9 7 $ 8 & &9
& 7 8 zZ2 7 , 82 22&
& & & & G*+$%$ 9 2
& &9 .&9 &9 2
& Z * % 9 & G &
7 , 80 & : & &
& 2 & 3
% 9 & " &
& " H== 4 $
% 9 , & : : " 7
H=/l" | & & &
&9 Y+ &9 & ?
( & 9 )&
& . & & & & $ & ? (**
2 6 )" : &
& z & 22 &
&9 " *

3%

8*

5 =<



9 $ 04 &

@ & &9 & & & "
9 & (** * #
T #n &9 i & & )
INTERPRETABLE
TEST R, IFOutlook = Sunny) AND
INSTANGE | »| BLACKBOX | : PRE%?#GH "% | (Windy— Falss) THEN Play—Yes
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the specific rule used to classify x.
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Table 1

Goals pursued in the reviewed literature toward reaching explainability, and their main target audience.
XAI Goal Main target audience (Fig. 2) References
Trustworthiness Domain experts, users of the model affected by decisions [5,10,24,32-37]
Causality Domain experts, managers and executive board members, [35,38-43]

Transferability
Informativeness

regulatory entities/agencies
Domain experts, data scientists
All

[5,21,26,30,32,37-39,44-85]
[5,21,25,26,30,32,34,35,37,38,41,44-46,49-
59,59,60,63-66,68-79,86-154]

Confidence Domain experts, developers, managers, regulatory entitiesfagencies [5,35,45,46,48,54,61,72 88,89,96,108,117,119,155]
Fairness Users affected by model decisions, regulatory entities/agencies [5,24,35,4547,99-101,120,121,128,156-158]
Accessibility Product owners, managers, users affected by model decisions [21,26,30,32,37,50,53,55,62,67-71,74-76,
86,93,94,103,105,107,108,111-115,124,129]
Interactivity Domain experts, users affected by model decisions [37,50,59,65,67,74,86,124]
Privacy awareness  Users affected by model decisions, regulatory entities/agencies [89]
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