LEMBOREBEROEBICOT

B

LDHRREPEMICH ST E DS EETOLERIE
i, R0 HEEDIRBLHEBICERERE LT >2b 5,
Lo L, ROICHATEREL “BlE” psiitibhd—F,
O “RE” BRICIAXRFHEORVEHRE O
W, E0SOBBEROLHICEDNE, LEFEOL S
WbhWwd “v7 ey 412" DEERICBOT, 2h
BPUEZNZELE LN, L LENS, 72&2
HHEMOoNTHEBICEE L TThN, LREMEORIICE
TIALR-T, »5BEMELCERKETH-TABC
LHEERTREVWERDNE,

A3, LHYEAERR ( psychophysical
scaling) OFEBUCE W 2 0F A E ORI 2 BlS0
DA RET2b0TH 3, £9, BEOLHEYE
HIRBEHE R EE O A R~ %, — U FRIBIE O R
KDV Ti#wT 5, HLEOMHED, £74 5 8ICkS
LU BEEOERNBERL BB AN, 2hsNER
DETERE ST oD T EARRNL, WKIT, LERIEDS
PHMARIE E ZRTBEMICE D o0 b N TR
BWOEbONSBEA2AZ, LHLLEHS, LERAED
NI, PEOIEDOZNE ZPPRLAHMICH D T
EEBL, BRIC, CHPMIRERELRL, £+ 28
IR ST, EMLEAGEI SBHINBETHE S 26
DHEERET 2,

L OEYEMRERRE
RRXICBOTEEONRE T 2 0BG B R B
il UToL5uboicBEEN S, T3, MlEox
REBLEUE, HEBEOHBRICL -TOEAEBC XN
LRIBOBE DO FEIHIRTH O, B3 “B2 X7
“BORKEZ? “(mitans) X" L1726 0DTH
Y0 INCOBUEBEEHEE T L LL>, B
AR, MIET 2RO E S —KRTHICE(L K& 3
&, RRICIH U T—RIEMICENT Z “BWM” AIRTH

* KBXICEY BHMEHER, AHBERERHHER L
4 —DFACOM230 — 751 & » 72

172

LLEZBTENTEL, BB—Dfilld Sid, th—FKik
EV ST RIEEOM, BRERE S RAOBREL AR H A
UﬁéoLmLUﬁ%,Cﬂ%umﬁmﬁgK@%ﬁﬁ
ERMTEIENTEXE, LBHERIEZIOND, TR
R TN HEKES, RN, STRBR%IC L - TRIgE
ERDZHE—DRBOAIC L > TIE—EWICES 515007
LS 2, Ll Til, YZORMLIADRER
AREEBR D EHIT 2 LIk, RgOBFHBICL 5T
THICHIET 2 LA URE®E) —BHICRESH
LERMETCERLHLBHAEZ 2,

COREDTT, NEBKEIZ, 28T s ic
XN LRERE (ODREM) f()ANMB ST 2T &
TE25L570, REOMAEEIMTICERIN:, L
BED 1 RITHERAE DB ETH B, I3 1K
TOLHY M REBRE T EHBTE LS, HBIC
(3 HERHI I HIE ATRE S B R L T B0 5
ENERBEOSOL[E—ML, M, FEHMEE L
TOREARESHE X NEL LTI, £REMEIN I
DL IEISEROMENLE NS E T AICRT B, HicH
BETS 5 2 D0k AA BR S 2 BM O SRET &
NIF &, TOLS A LEYPEYEE (psycho-
physical function) & 9,

$1 82 S§3 S6

AN

) fls2) flss) flse) f(ss) f(se)
K1 #EREs SOERE f osGEE

REMBK (scaling) i3, 2ok S gk sH>L 3,
EVOBHERTXFHOMEL (scale) fFHiICH1: 5,
=77, BEL VS HER, HERMICIIREBRORIC,
FEOHMRICZDOMELEAHTT, 2OHROLZLORE
HOBERET L L, L5245, (BEDCKEON
EER, REPEIORUUYMENREOEIELBEE
LTH0, 1QOMITEIR, EELANI: MHEREDELE
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OEHENREBROERICONT

ARHEE LTWV3,) L LUENS, DHEFREICED
T RET 3, REBROZHETEDTESI LBE
WEDTH D, KBLTES DI, ZOEKRTORMED
5O REBROTITH bo

2. ERWIEHREMK(CHIT DERECMER

INEFTCRBERINFAIN TV 2 REMBROFER
BHTERTH L, [EHEMIC, TS ERES S MR
N (B, 1969), € ¢ Th T huchtn, £
NENOBRE L BERICHOOTEN S,

REBROEZ F& LT EMIOI, BRIITE
BHLHBELTE L EEETH A, Ch3HBREIC,
FEMAIRABBEORTHREEE, ChiEZzDTEFRE
BEANEFIEVIEDTH B, TOLHILERBRIEPD
Fiek-Th, —IBEELLFERESBONEEDES
hzicoh (Stevens, 1957), ZHUTERBROLHF DS <
OAFTHRNLNBLSICIE~F, L LIEhs, HiE
Hmic LT, BRoZel EEk) Lo, RO
FMUEDEIEEIC SN L E LD 5.

BHERRIC X 2 REEEICE T 2 #58E ORIBREICI
S IC, 2O0BREBBKAIENS, T8HE, HEIC
w9 2 FEMMREOFR OB (LITH 1 BR LD
ROFBHWHRICHT 2HEOE D JToORME (LITE
2B ITSL) ThHb, REMBKOAROHNIE, 2O
wmIBEEMASONT () 21832EThHE, L LA
DI EEETCHEEARE DR, BB r =g ()}
THY, r22DFFIRNEMHEARBLIBLDITE, g
BIEZEK, R340 EL TREKTHINEN S
Ve CHEMROERMNNEE ST nEEsin
ThHHH, — BT, g FE0EOHRBEKE IET
XRICTELL (W2),

HEEERD, #7T) —FEHE v =F 2 — FiE
FHIHREINDE 2O0 7 5 RCHICH T H T ENTE
2, h7 ) —EEETIE, WEMHRTIR RSN S A
A, WRHDBOBBEEROCTHET 5, v 7 =F a—
FHEE R, —E O BRI O BB IO 2 RAIR
BORESBELSHORT, #RECHEIEL2H0OTH
%

BERSEOVMIICE LT, ABAEGNEgELTTCE
TIEHT L ERBTERBOEEZ SNICOEIMRTHS
%, Fechner i3, ABIMFINTELHHOBNDER,
ind SRREBRE OHALE B X, TEDH, Bl s T X
T2 ind% AsETEEE,  fls+As)—f(s) sk
L oF—FMENRB LT f() ZRDL, EVHIEZH
THr, TOREERI, AMOEIEZEOEOERED
BPEICE XA NHS, BREREAIELEISET L

IBRTFBOFELEZ L Do

Fechner RB@OL S, As % s DEBELTHS
H L7 Weber B¥ (Weber OHE:RNZ, £11h5 1 REE¥
THoEVIBREBEEICHIC L) OFBEBEDILT
FAERERDI, LrL, AsZ0b0RBT L RERN
WCEST A TIdE. £ TH® Fullerton—Cattell
OFER, “% L VHETED SN ERI, LEEMIC
2% L2 12, Fechner ORBO—#ILTH S, HE
i ol (Thurstone, 192743, GERIIC) < DR
b &I —RBOMBELETH 5.

R et A HbENE, K2 O 2 BREFICHM T 58
BARITARAESRETEELATHAZ ETAT SN
%o ind iICKHET B EERBOED s DRI JCHIDOT
—FTH B ENIRES Fullerton—Cattell OFEE%,
REINCKRIET 2 T BRRBERE LD LTH S, T2,
ind 3 ENICHYUT 2 AROHMOZENE, T80
LEECT ERSOEFHEOEBCE TS T EICH
T 288 b H 5 (Stevens, 1961),

impression number ‘
s formation /(s assignment gifs))

K2 COHmEREBRICET 52 DORME

B E MRS 2 X DI - 1-id,
2ODHHEILLBERB—H LSO TH S, BHIERE
TIRE L ORBEHEGARICE T, CHHYMPERE LT

f(Gs) = ks (>0, n>03E80 (1)

EOD NFEHEBE S, My, MEETR,

f(s) =alogs+b (a>0,b3EH (2)

SV WHEEMEON B,

A, [Al—DOFREC B 2 BERAER, WIE HEICK
SETM—THIZETHL, LbhrrbHoTTOLINER
—HAEET AL, LCHYBENNEEDOZYHICHER
BB hE 5, COMBIRERBXTRTAL
g GELKRNLE, 194BB) il (LB
WEA X OBMNEEACEE E-THEHRT L2
DR N EIE 12 DTH B,

3. HiE

WHHEFICEOT, BEBIZZERBEOL D ICHE
PN THD, LoLishs, HEOREED LEEICE
ZEHET B, TNOHIBHEBICXEILTE < LHHs
Hb, TS DOMDOPPLEEEERICHOOTIRKRETHE
NAHD, TTTIROEET, BOHRBRHER & I
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R

BISORRE LTHEETZ0ICH L, BIZERBIHRIC

BETA2EETH2, L HEicEENHLD,

WMHT, BFEL, BRBAYE ST 2 0IRHEES
FEOFYORKFEHRTEH -7, AEOMBEICE b2 E
o OREA BT 2102, ZOREBNCH-TH T &S
HHTH 5,

T, THOLHIC2H>OHRAIHT AL, AEEIZ
HBROHROMROS 2BHICET I BOES 4 Dk
BHOI Y, HRHKE ZOEBFXALTEXDITZ T
ERLIEVD) DS, MOEAX~OER f2EH BT
EWIRET 5. XITBEEH (OBNES) THEEE
Zold, fBBAHEE L, XA@EE LTE ZEE,
THEDLE X=f(A) THb, [ BREKEICERTZ
DIEIMEL (scale) THY, A0 EHalc4
% fla) #REM (scale value) &3,

ZZTH L, f e~ —ditE 52 5 g,
BE—&MICBIK L -Thobahk T Ll 3, £
DEGITD, EFEER, RUOMERE S NEEE, #H
CHikEEE W D SFEOEMNEE L T 0, Bits 2 MR
EOTRITO, b LENER f 2B UTHEME ——ic
G5 ETHE, B ARG ERERCEES LD
TEITI B, ThICK - THRERMELEHENICEE T
5T EISHBRICIIY , RERMIER OB BRAE BT
BRI LCENTEELHCNZ, THOD, —Eil
WCEZDFEMTH 2 HHDs (T OMEAE W T) RERIY
WMRDEFNENLEZDITH S, BICHES AEEICT 3
tedicid,
ICHERINZLEMNH B,

REPHEHIDL D UYMBNIEEMIGT BT &3,
BEECHAPDZ EEEZ SNTWBLBIC, FEREOL
AL EDNWDTEHREINDI TS0, L Lrshs
o, BERHEMIGIHIBIREHELTAL T &,
LEEICE ~TEBECABKENTH A,

4 MBROMEORE

AEDEHIC, BEIPEIOL S IHYHEOHITICH
LT, AFEEEHAL D LB, BEEPEX
ORE MEL) BEICHEILTH, BridwdRicE
NEPTTHBLERE ~TEEIC(HABEOHPET)
WEAITIEHCENTEEEEZTD, £ TR,
AWBELLTENSOMELAE S E DTS B FHMIT
fITH A D

F oy o (1979) 3, WEATHEIE RS - TS
TR S OB A Y Cadditivity) TH B &4
B Ve MAEDEN2OHBEX, 20080 v+ H
L EELSDET]I DOBICOBHIAKLETEE, F0O%

RDKBE W —OMEE O L b, FRERI

&

DEIBED2 DORDEIONMTHEEEZ SN,

COLEIFILOSHEHIMEHRE LD, 05T
Hb, THITHLT, P+ H4ED “5F X" 12, 2o
DEECGDRIENSE VST, $EDHDOY + H4 E=D
“OFX” ORUCIEZ OB TRV, F o v ~MITHEZ T,
LD “3FX” OLSUBIUEARETIZL, Zo,
InEEMEE RISE ATV S B — R 253, £+ v ~uf
BoWTEL26DTHBCEABDTED Bz IR
BEOXSITMEN TR TRIE AL BRI 505 2),
VHRBOREHBROBELA2ICEHTHATE 2,158,
A S SBAESE (extensive) &, b7 BA R
©, (intensive) B& i H &

MEREATIRE U TR E A h £ & 2 @124 5R% 5,
FIE LTEIAL VDT B, BOMMEABREEB ST X
IETBEDTHEMG, BIKMSHOBWTHIICEE
ENBEARICT 203 ODI0, BIEEEE L
TETAVAEZRNE, TAUAICIIHERE LTOBK
BE, THDLLEREMNE D L 0IERNLEHES T L
1B THHE, MK e 2—KFOINT, K b A MH D
MiZERE/E &, 220EDELLBLDE D, F
7R 2O0OMEOEBIXRELLD, LS EETE
5LLEBTEZ, bbAAI0EF TR, BicHhkoE
LEMFSFEZE LMTEIL, L LEISIEY
ZHDEVIFHRIC K - THICKICHED T E DT X 3,
LZTRIRD 2 DWEATH 2 (Krantz et al, 1971),

() az=b —/—> w(a)=w®)
(i) wla°b) = wla)+wh)

LZTa,bid, MKka,b 0DEX FEHTHIOD X
NTHRD), wla), wbd) IPEIICERBEINLEZO
“REM” b 50T, a>=b i3, addb L& 100,
TUEDLDLETAVAOYR a 2R THEH, F17-
B20HHCELA2BRTIEDET B, A==>Bit, “A
KWHRBTHE”, 2587, 1 acbid2 >0k a,b
Dkt (concatenation) 11, 7056, a,b 2&b
O DOEIEZRTODET 2, 2, =, + 3HEEOD
REMUEURTHO NG, WE (D smEoXRT
HHECLEEFEHIITHERLTHAS,

FEOMEROEL a Bl w@) THSDOI LB 1
i, BBUFBETHE Z L o b sBOMES b1
RFNERL S0, TATADBBTFICEDTDT AL
BEFECOBHRICEOTIE, WE REER) 3R
BETHb, (1), (i) ZHETILON wikET ST

*  RERE, FIZEEEOLIC, 2O0A4EBOHOK
THONBHAEMNE .
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OEZEEREBROBERICOOT

s TEBIDIC, Z Lo DERT NEEZHRILAED
FICER(LT BT EMTE L, TNOERZ & o DK
GC‘(}&?E?%C&iﬁ‘%%ﬁﬁfﬂiéﬁﬁént&%, E 3 re &S
Pt ROER S FACHIE ST SN b T LTS, T
ST HEREBRBFOHRTH 4o

z ¢ Tit, Krantz, et al. (1971) 1 & 2 #A 4k &RYE D
F- o DAHA D OB TN TERNE, T DR
DRI F Y v BIC A RT A2 DTH S, (H
K.O1978ICIE & b HSERLSH B TT,

ARL aZb FHhid, bZa 5o A L

b —HDERIT 5o

CoEE, ZEHEKENTHELEFEING, aZ b, »
SbZaDEExa~b EMLTEWTTE, T a, b
OB EEBREIND, a~a THHT LEEBID
AN SLEZ D, aZb Th-Ta~b THROEZa>
b Eml, <3 Z OHT, TNBLUBBHICHNS,

N2 a=b, pObzc oldazc

chiz, Z BB THECE, THHLEIT(AHD
HENE UKW EETFRL TS,

PLE 2 DOAHEMED L& & Z d5EF (weak
order) EEEEFNZHS, CoE & (i) ZMETHLIIC
WAERETBCEHSTEXACERBEBMCHASHTSHA
35, THhbb, BEETACATIEALE L TEZXDHA
W RBCEMTEZDS, ZOIRICELTIEREDD
WMTTOFIELNDITH B, 7075 L w ORI
mEHm e bE () ZWETETHAH, HIAE,
a>b~c>d oL %E, w@)=3, wb)=wl)=2,
wd)=1&3232¢Le6TEx3L, wla@ = 100, wk)=
wie)=1, wld)=0001 T Ll o ANHEH1E 20T,
BIEIL T D KHEIC LdE L L, Stevens (1951) D E 5
IEFERE (ordinal scale ) 12, ZDLHLHDTH 5B,
SO KEDE O REICEET 2T EFERIEITHDNT
DABAEBINT 3 HENH 5,

NI azb o, accZboc

A4 ax=b 155, ccazceb

TAVADHADMIZRECLEIDSDEMZ TS, T
ATVADEL FRERBED SIS, & 0& EEEDIHF
Borsio,

NS (geb)ec~ae(beoc)

HERE cBEANTH S, TOBKIRDHTHRNS
FTHEHNTHAD,

N6 acb>a

i, TRTOMBEOEIVETHAILLEEEST
b,

PIEDAEIR, w OFEDIHICFAIRICRERN TS 7
Z POSHEEIL S DTH B 55, KD 2 DONEIT wDETE

DIzHICIE ST L LETIL, GO O0PIl
b DTH 5,

NET a>b 0old,
"I 5,

ad b BODEDINE S, BOHOYRICHERE LT
ZHEL50FME DTS FREICEL) Bk c
DPEHET B,

NES (TFxAT2ONH) a>b DEE nb>a
WAL RE n BIFEHT b, 1oL, nak
Bla=a, na= n—-Daca &EHRMTERX
N30 TH 5,

TR, OOIEOMATEH, ENEAREEET S
CERE-T, EAREHRLIOGE(T L LENT
FHCEAETHRTELDTH %0

TGO EHKIL LTI, HEBNLEKTO
¥ 75 (Stevens MK EATHERED) EXOME
DSETREIC TS B, FEEEHIICIE, WO DOEEICHEIATREN
MPEA BT, B4 (&) B ur s, SRBO
RS, u, 2u, 3u, L s TEL (AR ~T
WKL -TZHUIHRET H %) ThonEXIF, (1) K
PE-T, wlu) #EBAE LT wu) = 2wlu), wBu)
= 3wlu), - 185 (CUEm NERK /), EEOY
Kail>T,az—-Du, honuza bbb LH18
n A RBEE, (0L 1 n IAHBIKL-THTHF
T %) a DHLIOREMw@ 3, W-Dwlu)=
wa) = nwlw) OFMICH, ¢bb, n-1=
w@)/wu)sn THb, TDOXHHM2O2DEOHAEXK
WA ED “UETE” EHTEDOEKRTH S (BN,
1978)s ¥5EA L Ao, BIAL u & 75 B N /N
CFRNIT X0, BFEMNICE, ma ~nu E18AK 570 m,
n BEBENIE, we)/ww) BHEBRE n/m & LTK
Ho, HiIcZDL 57 m,n BERBEEO (wla)/w
(w) BATHETID) ExiCd, BRBFRCEI-TZ D
HRIFEHOBHTTRICEE AT LITE S,

LT ATEME EAC——ICRHBT 20, wle)
z2060T <, Hw@)/ww) TH 3, wla)Z Db,
B OE D HICE > TR -1 flixk s b, 12720, wi,
wd ABAIOES w Eolicd, w=awle>0) O
BENHBETTH B, (ke THOLOHLTH, RV I, H
THOOLTHEZDHDIIRA L) T0hs, Stevens
(1951) OHERE (ratio scale) DEKTH %,
W=aqw OO ERI, BE LTOWHEEELAZSHDT
1273 <, FALH (admissible transformation) & IF
s,
FRHOFHEEXICBNT Z E o ADONIE B IEII
b, TLEIZOMETTLIEOMECOHFANLL -1

aZboc L18BH XD cHHF
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R

CERHEETHZ (2L 6 HOESK),

D1 ~81, HEZERTHBDTYOFIOT EE0D
DEHICRZ 2, L LIS, T oaRRERH R
BT 5 MIEAZET2) HETHsc LidmBLTHL
VEDH B, (KB, BOEIBHELINBOTATAT
i3, #O0OAMIBIKT L E,,)

T—ATE, OHERBRATROHRTH O, KEk
FIHRICE O TERICRBIRT LBV S b EEd 5 44
BEH DB, BORIOFRICE LWTAVARNEC &
BAABETHD, WOTHENRLA BL5 0BG E
FICRHFELIS, $70 = OHES EERICIT i 75 1Y
BMTh5,

L LIRS, ThodNBO GERBIT) BRI,
BHllzshascsB3 03T, BMROSBIC THINT
NBTEY, MHEOWESEGHEHT IR bDE A
BNBE—DODRMEN T B EIZEEILTHLLEED
N5, T1ubHL, RATZEILZHEDICC DL S 1EHE
TRARIEIT LIS, S S35 & O 1HIC & &7,
B0 OBKAERAET S (calibrate) TEBTEXEINS
TH 5,

5. WLEVEBENREBRORE/NSS A L
PRLEORED S, OHEOMEC QAL TH5LE,
DERICEF » Y NvoERTOMENAE LS LE S5 &
FIBEAERYSINT EICKA <o —BINIKE ~ T,
LERNCE, AR LD SREE GRE) O nE0E
BUTH L, TOBKRTORMNEIL, REEE%TT 2
NEEIL LICHIET 2 RATHLEE-TLODOTRE
VhrEEDbNZ,

Suppes & Zinnes (1963) {3, B0 E LT, A

B-ANEELODS, KA (fundamental) B —FEH (de-

rived) BOFDBBUTH B & LT B, HAR LT
TEMODBGL LICHIETHLSELSIEL, FUERIE
EEPSMOSHOWEABL THINE BAEET, 20
BRT, OCHYBHOREERI, AEBTRROEARE
ERDEZAATHEEEZ L5,

YIFLBICE T 2 IiEtE GEESRIE) 1IC0b - T #
EDOEBLILBDIE, 2 >OBOKME (similarity)
723 (20#0) MEE (dissimilarity) T 2, #iZ
{3, Fechner ORMHERICH T, jnd DRI OBATIC
Ebircd, 32 >ORBMOMEFICES DT
Hb, T, HEED | BTHE </ =F o — FHETHE
CENTH, EERREE RFRBME OB ERE 15 -
Tt AT —FERICE DT, BEH—ORBH
BREN, HERIEHBEELIEOD, T TOHEBRED

WNEBICIERR S 51 & > D reference point (F1%1F Hel-

&

son, 1964 DB T D adaptation level 75 &) a2l i)
%@&LT%%thé&%ié®ﬁﬁﬁﬁﬁéﬁo
P, ARNCE - THEXPHINT & 0 BN 0 K 5512 2
DIEEGTHO, hoRFELTV B, 2 TREBEIC
BT, 2ODRBICHT 2 REMOESEAIC L
5@ﬁﬁ%?55(%wm¢1m@ocwﬁ?w,23
wﬁﬁ&tKﬁ?éﬁﬁﬁ@%d@J)ﬁi&Rﬁ@%
%T@%hk&ﬁiLT,%@&%“&i@ﬁgfﬁ)
DFHET 212D ORMEERET L L S 2

XT, dit,

d(s, t)= f(s)—f(t) (3)

T%é&ﬁﬁLiﬁoBWQM,Sﬁ@Mﬁ,anuM
stLT,

d(s,u) = d(s,t)+dt, u) (4)

DEPND, LT AN, BT D SF3) "N B0
THBo COCER, T (s, u) = f(s),dt,u) = f(t)
&ﬁH@J&K%LMC&@%bméoCh@&ﬁ@ﬂ
B ADES W) FREOREAELT f(u)=0& &
TR EIE L, LT, (43, MEESBIENICS
i%ﬂt%ﬁm,~&i®RﬁwﬁET5tb@%§+
DEETHB EBbn 3,

HEMQHREE LT, BiEcALSh s N EO
DENTOMABDORICONT d 23K, ot ~T
D 3 DHRIC DT (4) OBBEAS GERIIC) BT LT 3
CEEBEHSNE, —RTRE [ OFEHELED Shd &
8%, REBOT -2 TREENHZH S, REMBOE
LHEA K O,

f(s):vz‘%;{d(s,t)“d(t,s)} (5)

TR, 0%, BIOHLCRALT, £0E —K+ 2
BEIDERANNEL O, ThiT, —REEIC BT
NRBGHDO T2 b, EFINTHB3bDTH S, BT
21T, B3 —Ro—MEEiIc B I 2B ARE (FIE,
1976) TH O, (5)F 7 — 2 D5EMEE (T ~TORBMOMA
AEDRICONT I BRDSNTB) BAOREMBD
BRIN2EBISOTH B,

—XHBRER, —RICREBROFEE L TREDT

 FHOGDHEEDTH B, COXICREOELELR

BIICTZ M TE205, LERED | D OEARTSH
5LEAL D d ERHBFHEE LTIR, 2 > OKEHR

* SJRETTE2BELTIOELERRET R, COBKRT
COMTHH>DF, BEABTRUCEHBELTOSTH
Ao !
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LEHEREEROERICO0NT

B D24 BT HE S # 5 1H w3 Scheffe O —xtHHE
O(EEE) &, Ms st X REHMSN LR,
ﬁ&n%,Eﬁﬁ%@Lfdmﬁ&Ték%%%@&%
Case V B2 DHETH S, LNTHOEES, (4)DBR
%52 FBCEL-T, £ - TIUDEDKS
BEbNEDITH B, H7 TV — FEEY, v7 =
F a2 — FREEEICIRCOF = v 7 BENIEC, BEHT
ZORBEEZRBEEAETCEIBHTHERTH %0

KiC, RE fFOBBBICOVOTRANTALIf = +8
(BREH) EVHEWETE -7 [ bBIEHRET 5o
cR )5 (3) 52 E BT, FARERICECTLE
BT EIC EICHET 5, e d DS, d = adla>0)
AHRERETIHERBETHLEA0ET, RS
i, fEaftpla>0 & gIIER) 2HFRERETS
EIpE R (interval scale) THBZ bbb, 155,
(4)12 Sincov DB AHRR LTFRINTED, TO—KME
253 TH B ( Aczél, 1966 ),

Lo AT, BEEDOHbTS=F 2 — FHEEESR,
HEEE RO TR E S ET 5, r(s, )% 2 DO
M OHICHIST 2 HIEET 5L,

r(s,t) = f(s)/f(t) {6)
LIREEND, TOE X, (3, @) EHEING
r(s,u)=r(s,t)rt,u) (7)

12, 6)ERETH B, i, (6), (T)EmLOXIEAE &
T3, (MICRET BRI EhS bbb, r O ELED
CEICE>THROENT dOEAES L NRICTE 5,
(REf# fI3IERERTE S L)

Ekman (1959) OW#EEEL, — W HEOET r %
kb2 s (HEE) THb, MiEETS B.T. L.
50 (ha, 1969) T 7(s,t) = n(s, 1)/ A=z (s, 1))
LT, TORKIE-TWE, ZOBE, l—07 %
Mo, BETO2BORENTELL LIS, £H5
RSN E T, MEEOEBETRRD oIS,
6)> f OREOWHEIC D TIF#@Fd % (Shepard,
1978)0 f'= af(@>0) DS f DHFBREMWMTH 5T & 3D
THLH, rid2ODNRDOHTSH L0 0 FEABIEL,
R REEREENS, LD DA Stevens D
EZHTHb, MBRELD b LEREDNBIELAL—
BINICEZE > TL AT KENBOEEZ oLBD6,
LLESNS, £icbETHE (177) —RE) &
DHICh E DL FHE (=7 =F 2— FRE) OofF»7<
NTHBEZECIA, LHLIENS =G >0, (T
AERET B, IO r DFREBMTHLETHLE, fid
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ON THE BASIS FOR THE PSYCHOPHYSICAL SCALING
Takashi MURAKAMI

This study is an attempt to establish a logically sound and practically useful scaling model which gives the numerical des-
criptions of unidimensional perceptual attributes, such as brightness, loudness or heaviness.

Traditonally, two major classes of procedures are distinguished in psychophysical scaling methods: direct methods such as
magnitude estimation or category ratings, and indirect methods such as Fechnerian scaling or paired comparison method
processed according to Thurstone’s law of comparative judgment. Both classes have some shortcomings respectively. Direct
methods are liable to be distorted by many bias sources inherent in the number assigning behavior of subjects. Indirect methods
presuppose the untestable assumptions to determine the scale values, such as discriminal process. We sought more valid scaling
model which is free from the defects of traditional methods.

The standpoint of this study, which is a compromise between direct and indirect methods, is that a human subject can
indicate not only which of two sensory impressons appears greater (brighter, louder or behavior), but also which of two sensory
intervals greater. More concretely, it is assumed that a subject can respond which of pairs of stimuli is more dissimilar with
respect to the attribute being scaled when a pair of pairs of stimuli (s, #) and (u, w) is presented, but is not assumed that he can
evaluate the size of dissimilarities numerically. In our framework, therefore, the most recommendable scaling method is based on
the ordering of sensory intervals.

From the theoretical viewpoint, a psychological attribute should be measured fundamentally at first. “Fundamental”
means not to involve the previous numerical representations, and a psychophysical scale as a fundamental measurement should be
established through the qualitative, not quantitative, operations. The method based on the ordering of sensation intervals fulfills
the requirement.. Practically, ordinal judgment of two intervals is relatively easy and is expected to be free from contextual
effects of judgmental bias. Moreover, it can be applied to series of stimuli spacing supraliminally and requires no untestable
assumptions.

Since orderings or intervals define a system of linear inequalities, we can easily solve the scale.values through ORDMET
(McClleland & Coombs) or linear programming algorithm. Using the linear programming, it is demonstrated that these procedures
based on merely ordinal information produce the approximate interval scales when relatively large number of stimuli are used.

This method of direct comparison of intervals have two weakness. One is that the number of trials is liable to be too large,
the other is that the judgmental error causes system of linear inequalities to be inconsistent in most empirical situations. To

settle these problems, an interactive method using the high speed computer is proposed.



