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Abstract

Humans are well-known for being adept at using intuition and expertise in many situations. However, human
experts are still susceptible to errors in judgment or execution, and failure to recognize the limits of knowledge.

This would happen especially in semi-structured situations, in multi-disciplinary settings, under time or other
stress, under uncertainty, or when knowledge is outdated. Human errors are caused by cognitive biases,
attentional slips/memory lapses, cultural motivations, and missing knowledge. The purpose of this research is to
study errors of human experts committed in judgment and the general idea of critiquing systems as
corresponding plan. Compared to expert systems, critiquing systems are narrowly focused programs useful in
limited situations for collaborating with and supporting experts in their task activities. It supports an expert by
detecting the human's errors by deploying various strategies that stimulate humans to improve their
performance. A variety of types of critiquing systems has spread through numerous application areas.
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(before, <ol %#), EF(during), F= AF(after,
WA 2o o] Fo|R| o] FAjolt). AME BH
(criticism  after the task)& AREAFe] deiE =3
ol B F Utk FHol ot AL a3 nietz)
& AL ofrh dukstd AREAR= & éxé% 3ha
L i = B B~ < I S B o1 = B o -
o] HHo] widEE A7 B4 @k ARA H]-%l'
(criticism before the task)o]l AREXI7} o|2]& WHah=
Ae WAl 7P vpEASEARE AR AREAfol]
A FAE AAEoF sh=A] DA77 R 7] wlil
A %7‘33. o7t dEH. A7 =T MM criticism during
the task)& AREAP7E ofd dle}E Wl JY=AE uf

o 7 UL, AR HFAE =dEp] Ao &
“l% A ¢ vk 2y FAZ AT

o

Fl

MBOE QI3 AR WA AR DS R
1 AGEN ABA WHA He A9 42
F ik

ZZ A X(process) @ HIHO] AZFZFH(incremental) A



20 BRHYS BE AT A5 G AT MBA2AY Hgde] BE AT g5 0.7 A
Ag wif opiw YRHolaich) e Aotk HE FARES B sxd Asee 29 3
SH WEe BAVL BAtE w00 AEHE ), ol o) ARA dzsks BAln Az
Aol dH vlge T A o= ¥ &3 YA Aol AHgR AAAFH QoD 4AA By 2
o2 HEHT o] W g UPH A, B, AF 0 U8 wAOT m@Asde dee Aoz
M) 24k AR B YuHez HEYLE o AREE masks Waol ohld Agast Bed U
Hele], ALgAte) QR S ol Aupt AF AW sk AxFelslel] AeFolat S5 HBAL)

L] EAlo)7)E ok

EE(mode)= HITY HEo]l TEH(active) B2 o]
v 75 (passive) HF2joluke] Fajo|t}. /\F%Zh: o)

7h AlZbe]l FReAY wkEAl Hasctn AJztd mvt
FEHOE Hlﬂ*l*ﬁ“ﬂl QJX@E}. 53] ARAE 9
U A2rlaA] QR ol 7l W n)Re
7o) Zg givkd 017401 7V o) Aol ont, whek
AREZEZE HEZEPE o B v E %’46}2 oheret
& Y Al TEAU v
gt "k 193 d8 =9 1A ,%7)
EXZAMNE AT WE EME

WA AYe

A
e

2

kA

opa] "gojnr] Az}
FAEAFE dF ¥ O h3e
A4 (knowledge) 2 A @3]

e %lg(deep) A A oluke] EA o]

Ek—(shallow) 2|2 e]
th HEA| "L F
5 HFA "L
AREAPY AR ek & ANA w27 &)
At AR 38 R Z‘iiﬂx—‘]?l a¥E o
ekx) £ wr) Q) oy AL H]_Tz}/\]}\a]g,] T
AR} Z2 o] 12 Eﬂ;}
ata AREAE 9 o8 E
o] FFukE]ofof Hljjr’\]*“‘—i 0}04%
£ o3zt AAse 58S XA = Q)

o8] E(algorithm)-2 oJw ®]wh o] FHMo]
ko] AR, HAe] oW o] fZ B3I =R wt
2t FelaE(heuristic), 13 ¥4 (simple equation),
87 Zd(formal model-based) HZWH4lo] &
3 FE2"s HEAI7IA Rl B
Felad FI g w2, #Ho)
Aog zefjd Zlojztd Ity F
T AP A o] Bo] H|FA| 2
o vpeptol gk aglam whel HWAo]
te} winjoA AMZITHE AT FF
7¢ H|BA| 25l 9] dae|Fol A gx]ojo} Fhr)
olxeo 2 Qe H|o] Ainterface) = ¢17H} ARE
iy ‘_: 7—]0; O]'O]]H U]—z:;_]__ 1;}%_ =i
2aEc] duEtEE H)HA AREA7L o]

_aﬂu-ﬂa
olq_

s

oxl _IlN
Eq»
Hm

fr

>

=]
A

Al

2
ol
X

o:
il
ofN

2 o

lo
>

[ R=N
AT

SRR

o

N

=il
=

.

O
PR

ARl 3] F28 240|t)
123 ¥|2A 292 B8y

olA]l AAZ H|FE AREAPIA oJEA %
st A7 @it} o] Al nw Ade) x
EAZA, 23t HBA 2" ALE AlgsE ’?‘ﬂ
Ao i EA vELS
ATEY F2HHQ HAE-He YR FojFEA 9
S-48% dasith HEAzgle] H48 oM oA}
A4 WELe] 7]1¥3<] vjg deEF {38-E melsjof gt

FEAHFET] H=(Influencer strategies)S 453
Ulpositive) THEZA] AP} o1& Walr] o)A
o odEe dele MHozRE RjUuRE fEst
= oA defoltt A o) Elo|WA AMd 2 &
Z(before and during) B]Fell, REACRE %<
(active) B]ol sFec)

WAAAEIET] AZHDebiaser strategies)& Xt} 7
#aln A wgstr] 93 defoln) mARNE o
n e £ ARy HAS #ad = glew 1
Al s3% HA9g 4 ok I3z UM AR}
Hholzo) ALt AREIA, HAE 4 dE #d
o tiekE At 1EjA mARN= ARgAR) A o)n)
HAE g WSl AFsFie ould AT
$l(negative) H]&o|H, ALEALEZ slodF o8] Ao
Zdste] fASES ) ElojdUAeRE ©F
AFS(during or after)oll, REAAC B H53
H]hof| 3j33hct.

A=A FEET] A ZH(Director strategy)S % gkate}
WA o] o] APS w L w|FA 2" A7}
AqE He L MR & o) He5E A
gfoltt. JEAtet Aol wlE) o X =aF Hge 1
ol Qlo] ARSI Gl uwlel HHElrE ShEA
Exe7| % bl

NdHgor Muzo] ola)alr] ol & <a¥
oA BiEA| 2Rl AL AA HEF fPow Mwsl
Aok 723} & A £3 JEGll-structured tasks)
o] ASe AEIte] A@AY e #=329 FaAg(low
power heuristics)oll 9J&E3sHA I} Ho} 2 Fx3%
A (well-structured tasks) FGellAs Yubdg) 24

dgste

Al

T
T

2(active)

[e]
= A



et A 3t 3] A

A 10¥ A 1 3 200849 3€ 21

(general purpose) 2ot =2 479 A3 Exje)Z
Agro] FAMHATE
<O 4>9] 9% ofg AT FHMe HFA2H)
o] FAFE Fejadgolu}t A4 ) e o
FEHS vA]7] WEe] IR e wYxpE HLHo
B2 Q2% R JF J9L AR @A
HE2 dgFe H8S Q78] wlEe] A=Ak Mol

o

@&— 2
@g,@aww
ﬂ&@ o

P3.16MOd—YBIH
bl
H
b

R A

asoding [eleus)

o

Il-Structured Well-Structured

<R 4> vlglaR) ol VELe] B B

[ o rot
e
Qe
=
as)
>
[>
iy
lo
o
i
nu
Y
o
>
iih)
ol
By
rﬁ
>

e af

l 2

oju} AlEI9Fe FEALT I A= HBAx
o] obd Zoloh. vt HIBAIARE O HlEE A
EAplA & Aga] A ol2d A4F e Alx
HE A E8elof dvh 2ER HFAAFOY o]
A A8 Ao EHd] ¢ f=sHE ZE 7T

2 2B 482 S Aol

ot

A 57 Hexpert) | M HE ZH AHnovice) 7HA] A Dal=
E7A 2 "l(expert system) ¥ @] o] H|#HA] A"
ZzEARTE Aw7E 2ol HFsHA 1 7HAE
yebdch agohd, Bjga gl g8 HET}
Az"le]l a3 HiusEed 1 o)S(benefit s AT
a7y 2712

HlA| ~glo] AEZFE AYste B UL A
A& u Yehts o]59 wil(margin) F& HEVHA
2glo] HHE7HE A dste] HE7t FELRE Folg

Y we) o]Se] ol sty 2 Sulel givh wehA

flo

e Hlgolehd HBALsTo] He oSS B ¥
= o
T =]

o fleu nAAlAge] F= Aol tejA

=

e BN B B A

(1) AR7Fe WARTb] HE Age HAR 9T
gl gojiE o 2 AYS Atk aelm At o
HE ARAT AR A5 WA A5e 2
2 7 clsph usich webd ARt A4t ug
B AEd gl MAE AR B oo sarsde

_%
(3) AE} == A =
7 ol AEANEDE AMBET JS o HlFAAu
o] Z7tgoE HeHE
88 Wuth 2 0|50 A ark
AEAE AP ZRAR AFAL E BRI
298 W37 AL A5 T2 5 QU
A el Aes Ae ARAIoRA

lo
Q
ol
>

Iy oo H3 o I
2
tlo o

= gk
& Frelzgol MMl A
2 5 e 4% 981 TR} Y I
9 723} 24 9

pa| O
= L
< B2 Ty ) T72IE d9dMx 3 He

getol]l oM FH oEe FAg Aot} o] FH
dele AE7IEA Y ¢7Hhuman expert)?] ¢1X] HA,

%
As/ge, B8 B0, A4 ¥ 5o oz B
o oleid FHiolele] thgetomA HigalAslo] S5}
£ o] MBALYE FBH AL 7IMknowledge-tich)
o2 s ABAS/ AR MISHUAVES) Bolel 3 3



[\"]

[\-]

e

oY)
H
oxl
2
=)
i
re
o
i
r
=
olo
tlo
o
et

MaAsge Aggee 2g AT #5934 4

4 FelzElE o]&& 7]WHtheory-rich 22 8= &
S/AAR(J/DM) woke] M JdFFHE AT 7
HE(FEHE) o)8& XEd) opA Azl vjwhA)
2Bl Expert Critiquing Systerrs or Critiquing Systems)%
A7 Khumen experts)e] gt 2 R 4300 Qo] A,
()T A5 FlA Bk §-8351A4 Ses
Zzagolt}y. 58] ARBAIR sl Frke] Rey
ol A3 U3 o] FHIES 2|Ydi}
Ao A ATE wpel o] o] HjEAlAvle A
FA2RRE 2 wlojuljo] P& T dYE=
oA T &3] LAz dE] FgEo] o<
w7kA 2"l (expert system)oll tHRIAIA 1 A3}
ztolg AWE 4 Jed 9z vy 4
A foll A Y& dxpz] Hopof] 451w
2 st 2 9ol AT EEERE ¥ e Hof
o7|E F. 1F olfEE I(EIFHES e HE
HEAA L] TR0l 28] BA ¢kx, weld dat A
Hmarket) o] =7} 28] 3R] 9] mjie)r)z & Aolrk
ghA, vl AWy e 5 vwAAge =
239 Jgo] g wFo e 0}173 s A
Aol gk o] v]TA|zE] 3 AT - Aol
8 ool A= H P, g H]jr’\]*?“i
= ONOOCINUSBD, ATTENDING family(1933), Janus
family(1989), Framer(1990), KRV/AG(199%2), CLEER(19%),
VDDE(1993), TraumaTIQU1993), AIDA(19%), UIDA(19%5),
SEDAR(19%), Argo family(1996), ICADS(1997) 5] Lo
o, T 98 Bobs FAo® we Fopo 1a5o] git)
HFA| 282 HE7F Ade e AYsA 44
Zgaold SHoA 1 9eole Fadivin 0}1412
o, A% ATAE/HE7I 2=(AVES) 2ofe} itk
/AAAZR (/DM ol §3] FeaE o oEst
of ARRAL FHHS AP Bk ol ALEAE 4]
A A= dsd AR 2"l & 23y
of AF 2&HT Yk A} vE FRE P 2
ANEA 5o HFHoz 2PN digte] ICDRM
(Institute for Crisis, Disaster and Risk Management)
S 22 UIATAE B o9s] o Ay Z=2
I3 e X&£Ea )
BaoAe vjaA~de) g wole 93 w)wA
el @4 A8E At Aegske o FAEE
A70el vlFEA| "] HA HE3 o AE A8
sk dolls o nlEd Mol gt} &% Hg
2dlo] 5 E83to] AdgAE =5 ke o
" BAES A, AR 2FS e g ugAA
o] FFAA L A Ald ATE AP Fo=H

FROFE A3 B AL A Rl

e rlr _IIN
o FPE ()
:oé

2N o

0 Ho oo 2 (o &
1o
O

SN

Gl

7. % 11

a

(1] #E71ef, “Fudae} Ik, HAAT2006-2
H2(2006), 39-48

[2] o]&4, “Fddze] 2
AR, A44 11]71(2002 7, 18*26

[3] o}&3] “s1xofFe] B4 F ulgriwy) thal et
AL tiERRFEEs] FAREE=ERQ006), 181-188

[4] JJJJ—/\l “o];e @ F{human error °1m7'" \;H__tsl- 7-]0]
717", e dAtERISA], ARTE ABZE(0076), 10-16

[5] Alter, S., “Information Systems”, Addison-Wesley
Publishing Company, 1992

[6] Kahneman, D. Slovic, P, Tversky, A, “Judgment
Under Uncertainty: Heuristics and Biases”, Cambrige
University Press, 1982

[7] Robbins, JE, “Design Critiquing Systems”, University
of California, Irvine, 1998

(8] Sivenman, BG, “Gitiquing Himen Bra”, Acadbrric Bess 199

[9] Simon, HA, “A Behavioral Model of Rational Choice”,
Quarterly Journal of Econorrics, v. 68, 195, pp. 99-118

A Ap A

o) ZA9HE dEgdelA 3
7 %(Engineering  Management)
AR AS & @A) B
whal o] A3 Foln) AR

of= ¢t & 9171EE So

o.

-

T43 7= BN Ve A ARG ARE 6Us

Fo: A% QA RFT AALE $AHR APT
611 3103%



