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The Multiple Index Approach for the Evaluation of
Tourism and Recreation Related Pictograms'
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ABSTRACT

It is imperative that pictograms as pictorial information be empirically tested in order to es-
tablish whether the users do indeed associate the appropriate referent in an actual usage
situation. The experiment employing the Multiple Index Approach was conducted in a class
room with 64 subjects to evaluate tourism and recreation related pictograms. Performance da-
ta(hit rate, false alarm and missing value) of 25 pictograms were collected and the average hit
rate as a prime index of pictogram associativeness was 65.82%. The matrix analysis showed 14
pictograms were high in subjective certainty and subjective suitability. The other 11, which
were low in both criteria may require prior learning or improvement of the pictogram designs
to represent their meanings more distinctively.

KEY WORDS : PICTORIAL INFORMATION, ASSOCIATIVENESS, REFERENT, SUBJECTIVE
CERTAINTY, SUBJECTIVE SUITABILITY, MATRIX
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DFHFH, 7)o U FY o 71 B4
AFE 7371 A N AE SR &1 92 A
oF FF AR} ] Bl = thekst Aojot B5hA Wi A& 7t
TG 9] 719 HEo] AATFAYEE 44
713 e} ek Aol gt Aol & w7 & 71d SRS
o] ZAxlgo] A3z A2 ol E HELZ Q) 2
A He ERda A ot EE A A A
= A" AFA 9 orta g EAE A EFe] Ao
29102 &4 ) oju] eefjolct. 1980 vhd ki Al
& g Ao a4 F AA] A AlA T-FY YA
2FFTY ool gt =29 v o] TF FA
A} 20 o] &of glo] TFAY kA Hedd
S B 5= 9 A HOR olajrtstn 255k
TEIWER) Aol gt Ba S 37| A Fch

RN, FEET U Au A HAE FTHEE
AZFH 22 Aol QA E o] 83t R TPt
WEA L B A o] AR S 2 Yot Ay
T EAFESAT ARAG A Y 4F & At
3 YT Y 59 AW T Y AAFSY 5 BF
542 FEjRto Al s g ol TeleA e St
B o) gt o]F & T A 7= Bl oz F
83} 7)1 58 433tk (Sharpe and Gensler, 1978). E3)
HEPEZA Y A M AA T3 2HEA(H
E I W:pictogram)+= o], 3}, 27 A, 18, 9
59 Rpoloff BAIglo] FAH o2 T8H £ 0= EA
o2 A B 7oA AH AT TFA HHE
Al S8 8tA AAR 3L UTh(3]3F, 2002). YEIH
23 5 ARt Ay Hrd 5 2L 7
TAN, =2, A2, A7 L2T HAE ST 22 #37
o] &AM Tk AHj A, A F-Y, IFFSA 5o BFE
AZ|of gro] AMR-EH L glo, B A&, 7lo| =&, T
E3, JE Y YAl E 5 F8 WU A E ofH o =
AREE| 1L Qi wheba] TgA o] A B F Y
A EEHL e DEIHYLS 245 TP E oA
of ZFEHEF8 84RA I o] o $- Fa3ctn
SHATH A 15, 2002).

SElvtebol A& 20040 A3 Aol T A
300719 HEIYE S7tRECR (Y 2A F
ZH2 UHE olE YEIY L A, Tahyia B
Z+E XA QY A 7420970, AD -, v T E F9] 59
QHAREA7FIIAR o5 HEIHS AR} AP
9L F3718 5ol Y RH o2 Hgopsict HED

F g8 BARS] YA 5 L 6=

A E£3}7](International  Organization  for
Standardization: ISO)°]} 23} ZA| FEZFLHISO/DIS) L
2 e Elo] QAH o2 AHR-E 1L Q) E3) A D EA)
O ¢ AA Ea, MY, oA, = ok gAY, &
g, vl 2FA Y 59 #PE FEAHE gEIHo| A
EE4o R ANHE]o] IPE= IAH YA 1Y
A= B2 A AACNA 29 x| o}t A 47X
7t BEHoEN 2B FUEL Ko ohAsta Hest
U, FEEs e g s US AR /g9

et Bty A RO A A 7 5S st g
EIHY A AT gt A1 FARES} Y-S
Adt 7| 22 A 9 B AL EBIATLE A Ll = A Ao
2 253 Aot 53] Fuol A 20049 FAHE HE
IHEL A= wAFo] A Folx UTIAA Y}
719 A = BRARRI 7ol 7128 B2 Be] E80
2 A% FEAY A o| §REof A u|aietit 4
ol glof EH-S op7| 8k itk et B A E 7| #
A 9EIWF WFA Y Eol FHY HEIHPS
oz o] g o H =& ZH 3t YEIHO] X
124 7)) A @7HsA 7 1A o] ot bl e
2302 3}

ol E 12 (Pictograms)of] &t
O|2x™ &

1. ZET20o| J{

AR S P E A (sign) = Q&9 RAER
A} 15523 Charles Estienne7} ZHA A E¢h)AE &
T o ofo] -5 0|83t 2|2l A Yrjet A, PEE
E718 A H2 9 PYEAZ B3 gIc o) FohiE
Ae4tgdArgige) olgat e g, Ax 5ol wadyl o &
o Alg-0] F7Vst T T4 F Al THA L BE B
2] E31 1834 Gr2] WA et A 2 E7ER] &3
=& 712k o) YA o] Fzo|tt 12} AA A o]
T 28 Azl gt 2 9] AR 7} o] & 7h43)
HAL W FIF A B 2 B2 Y, o
A 5o A Hof e = Shij EX| 7} A
2.517] AZSHTHWTO, 2001).

FE ARlGsign o2 FEEIL e SHWEAE
signal, symbol, graphical symbol, figure, icon 2] ©+o]
;= 2851 Q) o™ pictogram &2 ideogram © 2 tj}
A7 = gt EOHS EAE giAshs 18 7|8
B A ‘picto’ = ‘1H’ -, ‘gram’ ‘W X 2 Mg’ 9] 9Ju]
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£ et o(Pierce, 1996), A dof| olsf B S % 7]
= &FolLt Au|A T2 A Fof dfs)) EAFAl 19
©2 A E AL DITHWTO, 2001). Paivio(1969))
olatE HH & 54 ARt W o A143] A EHEE
Aets]e A H o) A2 o) uhet AlzH AA]ojLt qlo] 4
FY R geled 1Yo BHEEANSY REES
A7k Ato] o) S2+A 9 ¢lR| 9} 7] & o)}
A 3|5 1(Standing, 1973), W Azl = & g3 22
(Ramakrishnan et al., 1999) & TFE0] X WE T/ o]
SA2 T 2713 BAAE gloj= 2P EA7}
AN EH= AFE oY 7)5- Bofl thsf 51 whE A 3sh
A A& 7H551Al ¥t} whakA] shga) o] &, 7]
9] A} Aol ulg)] go|3ta QA9 L FE FolE
THDam, 1984). =3+ EALE 912 Bal= AL o] 3] 7}
FolFln 2 IR H 0 2 FL7Hs3H 53] Azt o)A
U3 AA NG & AEE of -85 H(Horton, 1994).

Boker(1996)= A A7+ A3t E3| HED
o] 5-g-Aoll & oh23 72 AY7IAE AAlgt
et A, BAECH A ZHA Q) S ol A Bt o] 4]
31 Q12| 7} ol 3t EA, W§ ol A EXE o} o]u)}
Ujg-o] chesieh AR, 22 F7ko BdE 4 = HE
o] <k YA, Wk 37H 5498 vehdE o) A7bA o]
o} oA, EAtoll vl 3l 2o M5 Hwrt o At
A A A, ERpof| 8 sk At ngo] E Eu dF
A, 2.52] 7hsAdo] EolEnt A, EA 2 ofof Loff
whx) oro} 2 o) 31 B9 off TA| §lo) o] 3 Hr}. 18
U I E A= Ao vl ™oAY A RE
Adsts bl SHAI7E 3 Bxlofl vl el 2483t 34
o] 7HsAlo] ot o] 2 af Yol = &E AX|7F E A
39| Qo= R dsirte A M-S Ao} g &
ARl Y82 @e JEIHL AP ghso] B st
$E g L&E £ e HEIY o=
Aol A& 4 Utk & A YK CCITT).

2. WEIHO| 0|8

HEIYS ALE P 2 T4, BEH &
+ 5o ML Bopo A 2 o] &Ho| ko 79
T 3 32 SolM e AAAES At o=
Abgol 3 ik HEI o] 7pR WA dERh
2 UmoR AEAte] e m2 o B o= Qi
Fru A olEE = As Y BAE HEo] o83t
7} A2t} 19200 off o} v -3 A) v E-& TN Ab
STk 7219489 AP Yo HEIHAES A&
A2 AFS AT d22 1964 =R EH IS A

B NastHA 7] ARGt 24 =0 e
Hol] S &EHEA o7 AR 1970 Eof FAE
23} 7)H1S0)7 b 2 JYel 2 HEIHS 54
gt 2t ol 0|7t A F7HA] 5770 HE o] A
HZo07 AUEQch o] 2oT IEC(Commission
Electrotechnique  Internationale), CCITT(Comité
Consultatif International de Télégraphique et Télé
phonique) 5¢] EZ8}7] Fol A5 £ BE 1A 4}
42 AAse vt HEIRE S Ao s Q1A
sty et Ag FARELE AL B e 459 4
Yr g n g8 IYL Frtolu] At ¢4 42
o & ¢ Yok eve R E HA o2 A
o S-S A3l FIUU L FHRA Y FAEE
Ate] gefjot Bop @2 FA RS HH-S Al AR
T3 &5 7ekekar gl

TRk oA shiEA o tiet 2 E3HE 9
3f| opx|of-ef B oF x| & Z A H A (APEC) 2} A A B3
7}5-(World Tourism Organization)7} 3] =50l A A}
|E Sl JEIH gt 2AE AASH
APECE 199749 TP TH 2 H(APEC-Tourism
Working Group)ofj 4| 8| ¢=15 2] IHgAIA, AlH| A, 1
FHol| et TF G A FUs A Y S ¢l g
EY HA3-E ALY T, WTOO A= 1997-19984
T AT 5olA Lo A E T Qe WFEHA
AbQl | Aol gt RAME HAISHE T UEY S
2002 9= 35 thu|3ted 3 EXFA Y 2 Y 8t
off 125702 BARE /fdetg oy, o] F 1047] 5
o] YEFUEEFAJIS)LE AU FolA
= 1980 o 258 FE3tof WAL 712017 A& s}
o A T BB 747)71 Al A = gl o, TA
A A A BRELS 2712 RESS ol ojrh(FI g,
2002). S-Eubetoll A= 1986 oFA|t Al 7 1988
A& &9 o3 o b |77 ARSE QL 1994
o &= S B F T Aol A WaF ) ® 2] o) A eHE 4
Hote A HEIEE A 18Uy AR HE
I8 Aol 24 A 24220020 Y AEHE U E
o 220019 374 A8 =3 H A7HRE7]E Yo
oA, 5o 2 FFM A RA(YETH) O B3 =
7t EE 02 287 FES AT 0% 2004 W7
200708 7F2 A2 £ 300707 £281E e o]
= F39 314780] o] AJAM F AR @& 1
ojt}.
¥y
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Aol it A4 2Ed YEIYLS g5 E A
E(GHS, 1998) 24 JE7F EE AR S-S e A
ol ottt 3 w2 A o]alj 4= Qlojof 3ttt g
EOHE HE S A oj 3 o[} B35 xlo]of A

£ ZAEE A28, A s el Aol
= AT A2 JAAE 53 olsi7} 7Hsshe, At
oz Hgd 5 Y=g L= ojok grk. WTOS9}
APECO] HF E 2 of 3t 3} 1o & ALS|H 2JAbA
o TUH BT O R gk WH Foh 2L A A3}
of WA A, AAH AE 1Y o 9k
WTO(2001)7F A gt AL M= HEIHS 23, &
FEAe wEE A% adoz JHAA
(visibility), WF+Ad(performance), UZHA(coherence)
o Al 7}21E A AL QlTh(F 13, 2002).

2215 21(2001)2} Pierce(1996,2001)= o E 13 o]
A, A, FA Y A 7HA DE] o ofF) AEtE o
of gt FAst it T ol Qi A 7t Uty
oA &4 ol g = U= AAH FHE A=A S
o] star, &AL om| A7t Wk Qul g A E A
2ol tAl A S Zet ®x)ote] YA E
A|&to] 9]9] o zdo] Fofigo] glo] ARIAEE A3
obhg ojnlgtc. hA|ute 2 | Aole 2 M ¢iof
off #Alglol FAH 22 AME = Q= ol =7t Fot
of §-& ofn|gitt.

A FEE3}7) 77} ISO/TCL45/SCLE FAT T3
QP EA) 9] A2k g 9)3t R Hof A= o]
ZhzAb o 2 AR Onjof 747} 2 Bt
Aol & & Fg3tat stk A E = ANproduction
test), A &9 2 AHappropriateness test), o] 32} A
912 AHcomprehension/recognition test), £3= RA}
(matching test), 7}H54d 2 AKlegibility test) 8 LA E =
H77H & 2717k Aol B3t Aol AT B
&3 o)u| A & ek o) FAEE E 7HE o 53
Uz e} ol sl = Hrte] -9 e 7| o] o] 66%

Table 1. The seven MIA indices

Z A gEIdo] o] §EHE M= 1 FHE7s
ol EAEE WESt Ut

ISO 918671 A o &J3t 7tz AL W el YE 1
it o|3|A Bk AHcomprehensibility judgement
test)} 0] &) ;= A comprehensive test)ol} A3t 2 ¢l
T9 AF002) A= 2004 Fuiof N SHE HE
I FAY 238 7He A4S gAY 44 75
2 6] gtk n] 59 Y E g e R HE I} 8o
£ AAEFL SR A g HEaHO] A 2JulA,
AT, A9 9 Al 7}A] Sl f8f) Al 8] Ak
o|FE A ¥ FARF=E WEEZ 2AST &4
st o R HE T HEAYE Bdslt

EA7Fobd At B G o} 88 wf o] AHH-& 2o
AL S5 I &3 AI7HY, T7HA Aok uhe
‘deoll X EALaHE WA A of vjs)) B E AP o) wh=
3 agAol2h= ol Qlck(Bruyas er al., 1992). whekd g
EIHY F842 1 HEIH0| AR R o] &HE A
ol thgt o]- g2} ofsf| Y of wtet A4 ofof 3},
YE I I ATHE £317] Yol A Al
A HEIH0] g 9= gL o] 8217t H &3] o] 3
5131 Ye7HAS ) HEIHE B 31 88 o] )5t
=0 gutetE o) Ajto] Ael=rH& x)] F 7k &3
ol Ao} &7 o] B 2 slcf(Ramakrishnan ef af, 1999). &
R eI 3 Faa el £84L o577
HallM e HEIH ou)et Lo]o] Aol glofof
&1, 7t 9 E I3 o B G Rl g-of = g 7 #o]ojof 3}
], o] 827} 2HA1 9] kol gk ] AL HA 4
Qlofok 8}a1, o]-§-2p7h B B 7Y 9] Au]Aof ukEgof
eh(Boker,1996). whehA 7 H-E 1 E 193} 8o
oFe] ekt AA 9 @ 7 o] F =, AFAle] wto] ot &
Aol ZAsjof 3t 7Ha A Al HITH AA o] &
o dojub= Ao A9l zatet & 4= Qlet.

£ AL A] 0]-8-3F MIA(Multiple Index Approach)
+ Technical Committee Human Factors of the ETSI

Criteria

Content

the hit rate
the false alarm rate
missing values

subjective certainty pictogram

subjective suitability
pictogram preference
pictogram set preference

the score of correct associations between referent and pictogram

the score of wrong associations between referent and pictogram

the instances a respondent did not answer

how certain the respondents feel in their association between referent and

subjective impression as to how well a pictogram represents its referent
an indicator for which pictogram is preferred on aesthetic grounds
an indicator for which pictogram set is preferred in total on aesthetic grounds
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(European Telecommunications Standards Institute)]
AALE HEIY 7o E O SAH &
&3 7hs el ¢S T 71E Bhh e EA
= Bgsted QUG Ry At g Eohe AXaR
Ao Aol Bt 24& Fe Aot MIAY)
P =AY HEIY RFE AL 09 Fg
He $ole £AH g ST AT 2N HA o
8 Bl A e o) 018248 Q1A A VB Y EIHY
AYeR Qg B 2 5ol Fe g TR, AA
Arglol A g7 ol 7FA] 7 2(hit, miss, false
alarm, correct rejection)E 25 238 4= Q= A3 0]

St E3 149 g0l A4 F HETAES B &
02 HoFo2A ANEA U2 ASERE 27
shol 7be) ey & 37 )3 9l Table 1 MIA
o4 ol $5E 7714 BN ES AN gtk

oy
WTO%} APECQ] 341293 argohll 7 4

S AR, TEAW, 24, S EF 2L B2 L
ot A AW, EA, 3, A-EA, 5

Vlew Pomt

Immxgratlon

s | (Western) Restaurant| - Perfy

@rj

Figure 1. Korean Standards Pictograms
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T A

PG T 22 Aol AE At Al da e EAT
T R oA RdAY W FIESA =
T FeEAT BEE Fl ] oo] o) g £ AT
o7 gz o JAsLT QItHAPEC, 1999). ¥ ¢
A =WTO2 APECO| 7431 2] 571A] #getii &
A YF F oA A S/ BATE A4 iR E
ZAIHAC 2 31k 20043 27 AIYEH HEIHS
3E3h 230071 ] AL AHY Hofolj A B 2 4= 9]
=KSA0901, KSA0901-1, KSA0901-2, KSAG901-39]
oSt BT F AAREALE A H YA LA,
AGA, 2, vl 2FA Y Y AHER 5& F4He
EZER YRR AGH I, FEs BH g
EIH 2508 4 AU L2 ARstdct A3
& 332 Figure 13} Zch

HEago] Ad 2HF Axe] J =9} shyoff ot
NYEZE LA 8] Y3l 7124 HE W f3)
& FEo] gl AL B S 64E S B
Z+z} 32794 23] o) 4# 2005 59 8YU-5¥€ 9
b kol Aloll A A2 A XIS 2570 A
Eadd) g Solvk EE oz 1EH
SRl Al vl 5g & HFH g B o
Qg HEIW 250 AR E AP R A A5k
St HEZ slo B 2579] goi(F 257 HED
|E)7} &3 02 AL Qi) 324k F ol 9]
H 3 I EA = A AR E st A
A7) EARFEE =Hogler Yty o g FFehf 1
HEAF o3 = = AL L THEA 9 F4
Zoj(A)2te] A E A=L/1000.2 43t Qict. o]
) As 3 TR EX] o] F 4 Zoj(emyo] L L
2 AT 71 o] Bl 3ty - BRI A
(ecmyolth(Fh=r4t 2 A0901-4). 71 dAla} FARSE
A ntE7) Y7t £70] IIME 71322
2 3te] HE 1% 3 WO A 7] 20emx20cmE A&}
sl '

SHASANAE St HEIY o 524, FHA #dt
of gt ARZ 23t §of 8t 7iF F 289 F0i%
AZHE3E 7Hegt 3 A gatA AEA S AAIE §olef
FFots WEIRS FAT o] 8=, +3E
AL g o] H4-2 MIA S 93t H7MA o] A o] AH),
Y& o] i3t ANHY ol =& 72t A h(hit rate),
2 T(false alarms), F--5-H(missing value) .2 123}

T ]

1 ok 1l o
ik

£ 2 F
looﬂ.

2
i

=

|m @

S ot o op mx L of [T
2

of ZAsgch A, FBA A4 (subjective
certainty) & v} SeHAstTholA) v S S TTHE &
@A s HEZ, 2B A%H(ubjective
suitability) & o492 ol 4 mh & A siehe St
A 54 A= 42 23Tk AR, 294 FU4T
o AT 2HARE B2 2 929 AA)
E3ole] BAS EASHYTE DL E AT 7]
e B2otd YEIYL 2o snE UE
2 9= 320 e Aln)H BEol o MBS
2AsE BEe HEGR Aolstelth $UA 5
FULHANE A% 6007 SR EL 2 A9
1 SPSS/PC+ EA L2 T0] £40] o] S-8|{r.

Zo Y
2 2ARES Y A4S B A 40.0%, <o
A 60% 2 o3y FEB|Eo| A o2 A Vb
O} o whE Aol HFE AN 2T} FAH R
oA Aol gle A o= Yehdth B3 HETH 9
A @AY SRl o WYl 7HedE BAgst
7| A AR E, LHE, F-SHEC Ao HFS 4
AN AH= AR {5 gof 2 AF oA &
ol gAY A= Qe A= BeE

1. HEJ™M| MutH olsi= Fot

YeIge] duty ol T8 Friete FHRL
R golol 3t B e T Tke) Abaof thgt Yuiel
o QAAHEZ o] zbzbe] HE TP thet HtE, 2
98, £ eHER Y 0| Z A 2T AL A
g ojchBoker 1996). A gE0] EUT L= 2 gtET
BEHEo| Y Ao| vt AR YEIWO R By
gk B4 A3 A2 0] B e TS 65.82%, &
95 29.00%, B2HE 5.2%=2 ZAHA 2571 HE
Ao Muba o]a42-2 ISO 7|29l o[58 66%5 T}
= @7 Uebgtth(Table 2). ZAMHAF HE B S Q) Q)
A4 20f o] A % 98.3% 5 E] 26.7%7}%] Z 319} 2|5}
ZFEA7F A3, A 25 43 HEIHET X5
89| &po| = Abste] AR A-LA] ofd 7H5A e &
AHE HESLT Qlek

o=} 7HE £L FEL AW O T 983%2] F
TES 7| 23T A FAH95.0%), BH93.3%), AU
F(86.7%), AL X|(85.5%)2] 2. & ol =7} &2
Aoz Vet Ag e B YEIW9 o3 et
Atz o2 LA yot o)of v SHAYL 66.7%2



MIAE o] 85 ¥ - FoEd dEI4 9 XAy P97t 325
Table 2. Pictogram performance
Pictogram Types  Pictogram Associativeness Percent Ranks of the hit - Ranks of the false Ran!(s of the
rate alarm missing value
The hit rate 86.7
Snacks The false alarm rate 133 4 19 18
Missing values 0.0
The hit rate 61.7
Money exchange The false alarm rate 28.3 16 12 4
Missing values 10
The hit rate 283
Convenience store The false alarm rate 66.7 24 1 9
Missing values 5.0
The hit rate 45.0
Lost and found The false alarm rate 50.0 22 4 9
Missing values 5.0
The hit rate 50.0
Vending machine The false alarm rate 50.0 18 4 18
Missing values 0.0
The hit rate 48.3
N(I,:;SIT::;/ The .falée alarm rate 51.7 20 3 18
Missing values 0.0
The hit rate 26.7
Tourist information The false alarm rate 65.0 25 2 6
Missing values 8.3
The hit rate 66.7
Oriental restaurant The false alarm rate 25.0 14 15 6
Missing values 8.3
The hit rate 51.7 .
Customs The false alarm rate 45.0 17 7 11
Missing values 33
The hit rate 68.3
Historic site The false alarm rate 31.7 12 9 18
Missing values 0.0
The hit rate 63.3
Tickets The false alarm rate 333 15 8 11
Missing values 33
The hit rate 75.0
Casino The false alarm rate 25.0 10 15 18
Missing values 0.0
The hit rate 40.0
Information The false alarm rate 46.7 23 6 3
Missing values 13.3
The hit rate 45.0
Travel agency The false alarm rate 26.7 21 13 1
Missing values 283
The hit rate 7.7
Baggage locker The false alarm rate 26.7 11 13 13
Missing values 1.7
The hit rate 85.5
View point The false alarm rate 133 5 19 13
Missing values 1.7
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Table 2. Continued

Pictogram Types  Pictogram Associativeness  Percent Ranks of the hit  Ranks of the false WS of the
rate alarm missing value
The hit rate 80.0
ATM The false alarm rate 10.0 9 21 4
Missing values 10.0
The hit rate 93.3
Bar The false alarm rate 5.0 3 23 13
Missing values 1.7
The hit rate 81.7
Park The false alarm rate 16.7 7 18 13
Missing values L7
The hit rate 95.0
Western restaurant The false alarm rate 33 2 24 13
Missing values 1.7
The hit rate 68.3
Immigration The false alarm rate 31.7 12 9 18
Missing values 0.0
The hit rate 81.7
qud land The false alarm rate 183 8 17 18
recreation area
Missing values 0.0
The hit rate 83.3
Hotels/. The false alarm rate 10.0 6 21 8
Accomodations ..
Missing values 6.7
. The hit rate 50.0
Perfc;rer?ligrg arts The false alarm rate 30.0 18 11 2
Missing values 20.0
The hit rate 98.3
Coffee shop The false alarm rate 1.7 1 25 18
Missing values 0.0
4R Aoz e +95 7|83 fRE R Ae s FSEES A1 28.3%, 3 A7) 20.0%
Aok Ao g e Aggof A st A@Aof oF %rt.
ShTh FEHElE 5}9] B S-S BAA(26.7%), A 2 Yo BAYR

7(28.3%), YBOMA(40.0%), o AL} BAIE B A

7} 247} 45% 2 UrERE T 7] BF FARS 2(63.3%)

A

s Ll

(61.7&), ATH(51.7%), 1}54“117](50.0%), T9=%

(50.0%), &

22/ 51(48.3%) 5

& mABE Y2y
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3t et ~ 50 vl FAFTHE o] 8-8ke] SHEE
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Ax(4.24) 58 =22 Fatglol w32, 9 PAK2.58),
HOH(2.84), YW EG.06), TD=S4(3.12) Tol B
Tatol ¥ vebgt o] o= FAS RIS, A5
7], HFUAW, A, EAs 2, dEAE7, U=
K= A 37020 W A0 R AU T
A AR AuE447), AYA@34), HEHD
(4.16), HH(4.02), 7}A| =(3.97) 8} = 2 A WER XL,
A YAK(2.46), B H(2.54), TA22.57), Yutdf
(2.77), AR BA(2.88)Y &2 & WA Lkttt 7]

4, A5 wv 7], ShEd/ sk, BFAU, Al EAL
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2

3. B SMMT FBH HEtol IEYA
2y

FAEEL LHES B3 44 283 A4
23 A3 2 dik(Table 4)E ETf2 djEZY A B
28 A A3} tH(Figure 2). 237 3HA14-2T47) A%}
e A XZ, Y02 18T, BAHE BFe
2 AAslo] 4719 B (star, disability, problem,
dissonance) 2 2 FEF Gt} Stare 23 3HAIA I}
T A B HA g oo A AN} &2
Y E TS ofn|3it). Problem- ¢4 g4l d ot
BA A 25 Hdgh olstol dlFstn 2 g% gg

Table 3. Subjective Certainty and Subjective Suitability

subjective certainty

Pictogram Types

subjective suitability

MIN Max Mean  Rank MIN Max Mean Rank
2 5 4.03 8 Snacks 1 5 3.66 9
1 5 3.72 13 Money exchange 2 5 342 13
1 5 2.84 24 Convenience store 1 4 2.54 24
1 5 3.24 20 Lost and found 1 5 2.88 21
1 5 3.27 19 Vending machine 1 5 292 19
2 5 3.70 14 Museum/Gallery 1 5 3.08 15
1 5 3.30 18 Tourist information 1 5 3.00 17
2 5 4.00 10 Oriental restaurant 2 5 3.75 6
2 5 3.67 15 Customs 2 5 3.33 14
1 5 4.08 7 Historic site 2 5 3.75 6
1 5 337 16 Tickets 1 5 3.05 16
1 5 4.24 5 Casino 1 5 3.97 5
1 5 3.06 23 Information 1 5 2.77 22
1 5 2.58 25 Travel agency 1 4 246 25
1 5 3.77 12 Baggage locker 1 5 3.53 12
2 5 4.58 2 View point 2 5 434 2
1 5 336 17 ATM 1 5 3.00 17
1 -5 437 3 Bar 1 5 4.02 4
2 5 4.02 Park 1 5 3.58 10
1 5 4.37 3 Western restaurant 1 5 4.16 3
1 5 3.18 21 Immigration 1 S 2.89 20
1 5 3.98 11 Woodland recreation area 1 5 3.69 8
2 5 4.09 6. Hotels/Accomodations 1 5 3.55 11
1 5 3.12 22 Performing arts center 1 5 2.57 23
3 5 4.65 1 Coffee shop 3 5 4.47 1

mean in total: 3.70

mean in total: 3.37

1: Very uncertain ~ 5: Very certain

1: Very badly ~ 5: Very well
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Table 4. Subjective certainty and Subjective suitability by performance

S-C S-S

Hit rate (mean) (mean) % False alarm (mean)  (mean) %
Snacks 4.17 3.69 86.7 Snacks 3.13 3.75 13.3
Money exchange 4.14 3.68 61.7 Money exchange 2.88 3.11 28.3
Convenience store 3.12 2.88 28.3 Convenience store 2.73 2.60 66.7
Lost and found 3.48 3.00 45.0 Lost and found 3.00 2.90 50.0
Vending machine 323 2.80 50.0 Vending machine 3.30 3.13 50.0
Museum/Gallery 3.66 3.21 483 Museum/Gallery 3.74 3.06 51.7
Tourist information 3.88 3.56 26.7 Tourist information 3.21 3.00 65.0
Oriental restaurant 4.30 3.95 66.7 Oriental restaurant 3.20 3.53 25.0
Customs 3.81 3.48 51.7 Customs 3.52 3.26 45.0
Historic site 424 3.95 68.3 Historic site 3.74 3.42 31.7
Tickets 3.58 3.26 63.3 Tickets 3.00 2.80 33.3
Casino 4.56 429 75.0 Casino 3.40 3.27 25.0
Information 3.04 2.63 40.0 Information 3.07 3.00 46.7
Travel agency 2.89 2.59 45.0 Travel agency 2.06 2.69 26.7
Baggage locker 4.07 3.91 71.7 Baggage locker 3.00 2.81 26.7
View point 4.64 4.47 85.5 View point 438 413 133
AT 3.46 3.10 80.0 ATM 2.33 2.83 10.0
Bar 450 4.09 93.3 Bar 2.33 3.67 5.0
Park 4.08 3.71 81.7 Park 3.80 3.40 16.7
Western restaurant 4.46 4.19 95.0 Western restaurant 3.50 2.50 33
Immigration 3.22 295 68.3 Immigration 3.11 2.95 317
Woodland recreation area 4.10 3.78 81.7 Woodland recreation area 3.45 3.56 183
Hotels/Accomodations 4.20 3.68 833 Hotel/Accomodations 3.17 3.00 10.0
Performing arts center 3.33 2.87 50.0 Performing arts center 2.78 2.28 30.0
Coffee shop 4.68 447 98.3 Coffee shop 3 0 1.7
mean 3.87 3.53 65.82 mean 3.15 2.98 29.00
off 93t A= &] Mot HEIY HA AA 9 Aol a4 =2
85 3§ 1 Fo|ch Dissonance’s F# 84 =
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S-S (Max.)

DISABILITY

S-C(Min.)

STAR
eCoffee shop
oView point
eWestern restaurant
oBar
oCasino
eHotels/Accomodations
eHistoric site
®Snacks
ePark
eQOriental restaurant
®Woodland recreation area
®Baggage locker
2Money exchange
aTourist information

S-C(Max.)

*Travel agency
sConvenience store
eInformation
ePerforming arts center
e[mmigration

oL ost and found
eVending machine
*ATM

oTickets

oCustoms
sMuseum/Gallery

PROBLEM

DISSONANCE

S-S (Min.)
Figure 2. Matrix of Subjective Certainty and Subjective Suitability
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