Effects of Visualization Techniques on Understanding Inconsistencies
in Automated Decision-Making!
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Abstract

The automation obusiness process and deci-
sionrmaking has received mpr interest from
practice and aademia.As automation allowsus to
execute moreprocesses (casesjponitoring automat-
ed decisionmakingis currently evoling into a big
data analytics problerfor companiesThus not amly
monitoring insightsthemselvesbut alsoan effective
useof suchinsights becomeimportant In this con-
text, thespeed and laility to interpre datais closdy
related tothe visualizationof metrics anddata While
various approaches foguantitative insights orau-
tomated decisioimaking have been proposedhere
is currentlyno evidenceas tohowthe speific visual-
ization of suchmetrics helg compares to create
more value from their data In this report,we there-
fore present the results of an empiricekperiment
analyzing thecognitiveeffects of differentisuaiza-
tion techniges for quantitative ingjhts on
understandingnconsistenciet automated decision
makingdata

1. Introduction
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2. Background and Related Work
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Figure 1. Exemplary business process and
business rules
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VU™ ()* Revisiting the business rules from Figure 1
and a case input of 10.000€, this would mean that rule 3
would have a C#value of 2, as the conclusion of rule 3
conflicts the two other rules. Respectively, rules 1 and 2
would each have a C#value of 1, as they both individually
contradict rule 3.
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Figure 2. Integrated visualization
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Figure 3. Ranking-based visualization
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3. Research Aim
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Figure 4. Experiment design
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4.2. Experiment Structure & Instrumentation
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Figure 5. Exemplary task structure
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Table 1. Test of Hypothesis 1
(understanding efficiency)

Run 1 Run 2
n$&-B HQntegrat- J! HQU | JIQU
edU QankedU
?1 Jal Jal Jal Jal
T#H) ! Va>Ka J>Wha | JV>W[ JK>W,
/B! > H H3>'[! >aZ | HZ>Je
0.048 W>VW

E!QBH#,%0)!
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XA LH) 7T )1 ) MET%' H+2' @$&-E1)@! #!
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&-$! 25E&+21S&SH-) 1 JI +2'1;,.'$) 1 O#F *1)&+!
* @), 1#)+15+1+2'| @S&F! +2'1 $#)="14 :#% 8#9
+,8)IO#* %+ Y 0bIBIR) HEH@ >
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Conclusion 1:!S&$!+2'1C'#*-$"; | #+HHASH)=,)@
TH:1 4 %49, 8H+ &)1 &.1 ) 18)* *+) 15 C'4$] MIEH$9
+HH%UWSH*&L #+'] O,+2! #T7'++3! -);'$*+#);,)@!
. 1)15I1&CES' 1+&H))+ @$H+:14, *-#%,8p+, &
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#,%-$1+2-*121i1ad) &$L&CE#S, ) @P#+,&)\;-$tt+,8)
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Table 2. Test of Hypothesis 2a
(objective mental effort)

Run 1 Run 2
n$&-B HQU JIQU HQU JiQu
?! JH JH JH JH
T#) | VW>IK | JJ>'Z2 | H[>K! | H[>_1
/B! Hz>J) | JV> V| HK>1J| JZ>[!
E!Q#,%)! 0.004 W>a
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XH'E 1451 ) MET%IN1+2'1 @$&-E!-*) @' # $#)="]
QA O1241#1%, @)., 1#)+9651%& 0" PH#+ &) 1:$#9
+,8)1,)IC&;'%! HD2, 12! E#GHY6%65! *- EEGBER+2'*
HISESICE; %I IN+2;,. 'S LI O# @Y+, @),.,9
1#)+15'+1+25' QP+ &) -$#+,8)! O#*1+ %IBIBRO"
HASH@').&$I+2 1 @$&-El-* ) @HISH)="184'4,'O>
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Conclusion 2:!S&$!+2'1C'#*-$';!; #+H# SH=,) @D
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ME7%W*2&O*1+2'1$*-%+*1& 1+21E'$1" 4" 1 C")+#%)!
LE&SHHMERA,; ! TSI+2IEHS+, 1 EAH*>
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Table 3. Perception of mental effort

Group 1 Group 2 Total
0#)=,)@*I'#*,'$! Ha! HH JKIQKJINU
Lo 5 [ HaQupu
K]-#%d K al [lQHU

!
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¥+ 1+ 24+ DISH=, ) @ TH;14, % #%6, B18) O#*'#+9
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E&,)+>1b, 114'$ 1 . 1+2' | E#S+ 1, EH)+1¥06' 1+ H2
)FH@SHH 4,5 HY% S+ BDH H*SI +2'1 )+ @$HH;
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C)+#961. 834 every! E#$+,1,EH#)+ E$&4,:;1 2,41 &$! 2'$!
H)*O'$I 7T#%,1&)! both! C&;'%*11 O' $#)! +2'1 R, %1&P&,)!
* @) BH)F+HHHLESI+2'."$)1H )L +21E'$1,4%]
C' )+H#90R$+.8F7&+R) *-H#%, 81+, &)*>
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Table 4. Test of Hypothesis 2b
(perceived mental effort)
N | Coded mean SD P (1-tailed)

o#)=)a@ | a! HIJ! W

(+@$#H; a'! W ! W I 0.039
!

I
TINR'IR, %1&P &), @) 1+ K L &SL'EY) )+ *HCE%H
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Conclusion 3:!S&S$!+2'' C'#*-$"; | #+#H $H=,) @D
TH V4, %-#%, 8#+,&8.1 ) 1&8)* *+")15! C'+$,1*! ¥ #+*&9
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6. Discussion
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Figure 6. Distribution of time and fixation du-
ration (units in seconds)
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Ranking-Based Visualization
Integrated Visualization

e |
Figure 7. Heatmaps of gaze distribution for
different visualization techniques
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7. Conclusion
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