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5 & ARVIDHIE & RIIAF 2 — 2B LORH

Random Series Perception and the Detection of Parametric Change

N po N R A
Paul Kobayashi

Four experiments were conducted to investigate the human perception of random series
and the detection of parameter changes in them. Stimuli exposed for subjects were several
kinds of trains in which an “event” appeared repeatedly. Their inter-occurence interval or
the magnitude of the event was generated {rom the exponential random process. In experi-
ment I & III, stimulus series contained one parameter change, and human detection of its

change was studied. In experiment II & IV, these series were treated as “patterns” and
the mechanism of their discriminations were studied,

In first two experiments with visual stimuli, we found:
1. Subjects perceived various “subjective” patterns or rules in the series, although they

were generated randomly,

2. Therefore, when the series contained a parameter change, subjects perceived different
patterns or rules, and according to this mechanism they ditected the change in the

series.

However experiment III, in which all series had different patterns (therefore the total
series had no typical local characteristics), showed similar results as given in standard

experiments of discrimination thresholds.

Experiment IV in which auditory time series were used confirmed the results in experi-

ment 1 & II.
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RN COBLERIBT2FH IR 8205
BHRTREHERM, £ LTI s 2" Hig
SEELISVEW S EHRTHAMAB 2B LE 5
THLERD “SU4L" BEMNTHD, “PRHEHN
RTE8TH>FRI #EX, FORIHEHNZS v &4

ICEBESTA LRI E (EIR L, Fhis a3 mINoR:

FExR3,

B E OERI - REBRILZSOCTRERMEE 7
N

1) CRRIIROELOBIL" 2175 Mg, AN
W RBOATBBITIKE LV 2 Bbh 3,

2) BEAZTRIEERTHhE, BEELEcong
DR - REROG 2 M R % 208
By, ThEMET2HELmToen
X3,

3) BTHEMC LIS U351 LT HEE BFT
YA, BERNHEMNCENESCEMon
RIEBRTHZ EHUNED,

D3 HEDEHA D, HERI s X OEEBRIV Ci g >
HuadzZ T3,

P OB BEELLIRE LTEEHER—EDNRE «
THEETIRINEEL D, OCLOORFNLINDFZEET
BREND, - TREAEMOMMI S 11230Th 2,
ZORMNO—FEERTH 1 S 1 2o/ HEH T &

1 — i-r
22 [ i
S
J@—7)
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K20 575250 KA« cEET 2 hg
2, BESTCRS 5 v F B NEhiz s
E, WM AWLS 75 A8Mest 5., (McGill
1963) .,

RSO EWHRIET S, HERIOFHEILUTO
#HY,
HAE L I HRFNOBE LFEUSED 55D 1 S 1 #H20
RT3 ARSI MRER ! CRERZ D,
9,

i<k, k+5<7)

T
ISI;=
(k<j<k+5)

1 fli—2) =% e

T EW)=cThY, Ak |t—1| OEBETH B,
COMEBRIZ LY, PRERIIE—E ORER TN E
I MIEHTAIX LB EL Lzl B,
PIBRFIDMER & F2112 7R T

3 k k45 30 31

J -
N =T A

AL —
K2l BB CHG S hie PIBERTI DA K

F #: =100, 140, 180, 220, 260 (msec.) O 5 FKff
BRI, HERCOWTLIOEWHOAREI LA WHIZE
b€ b0 —RIT OBRECRTRT 5, BEE
ZORINEAIAUNLBI DD o ted & 5 bk KibT 5,
R BREREEAGD, BBRERSH, DLV
BEE 1D 100 RAIDORE % 5 KfEDT Tz
DUTHEIT 3. (57T 2KHz #7% (20 msec.) ©
b2, BBFRE - PRFRIER - BRI TRCELERF
FHRBTIT 5. WERIIOE(BS S BRT 5 B
CEHEL, [—DPMRIZEEFS> 2L Ly, F
BIAE BRI 2, 251k 3R5) DS & BT 2k« +10
msec. (2 E D L IFEHAMEION B,

HBREIVER FIOBMBDPOBHOAE SR
FTHEEE LT, EFoom M BMoBEikEmtRss
(SSD) ¥&aZ LizT5, SSDICHL “BibsE
TEL72" L\ 3 RUSORBEKR P (+) % FRRESRE -
27wy PLADDORMATTRT, 24 P(+)=.75¢&
BSSDDliRED rizkFARFMBELERL, &
2 S A BB 2 K230 R T, :

KRR, “/85 2 — 2 OB BT 2\ 55
BRTWERL LR L THD. Lal, MTO2ATEE
AEPLEnTe,
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msec.
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100 140 180 220 260 msec,

B 23 FIBRFIO « DT X 5 FRIMED L

1

2)

» TSR TS LTRRL TV B,

FRIINTELHRS BIG s KEEFERICRGE
HizBEEh TV %, 2oz &zt v, ok
Hethe 3l @ Lozt & O IEA B
I278%, ¥, BERAZEOAHVEBREIILS,

A LPERIIELS VELEDRZ &I LY, 5
*— 2 DELRIZF L TH D05y DR
2ZBOPWERII 2 — DO BBE I N X &5 =
ENABR Lo lce ZOKR, D ESDELODe
s UEBOWMBEICEE Licy, whid “EiEqe”
Eh B ERHDORTFERD = LIS,

COX5eRRBEERET R, BRE22 - 2z

Rbohd &5, SENLAIR - #IRBEOELY
TFe 2%V, U AREBHORM L SHEL, £
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K e L TR o step function (LD L
B CEHEERT, /257 4 — 4 BB HIEERES
g, ToBLo s BN BN ANERIC T
hEAZERERIBICHIMBBLEATHD, ZHiZ
/L, HxOFRF I BELOMEAMEL 72 2Bk
T, SUFARERNAT 2 — 2Lt HE LB D KRE
X e ORI h - T, v anEHIAMIICE -
TRAGRE /2 v LTHRESh, TOEL - B
DRFIOE(EHIT 2 LELFH VTR T2 L
bhd,

i ﬁ Ivz),s)

2T, HHHEE LTOS v £ oty VHEOMIC
ABRINZEMCOVCTEOMMEE R 72 3B IL & ARk
iz, BRIE LTOS v &£a8%2 VHEOMERLRDZ
Lzt %,

B oE FH: LUTOFHETHLR IR V&
I7EER LR e T2,
1) 7HADIESE (800Hz FiFE) 215 v & AlaksiH] 4 B3

THERETDHORVEODORRIET D,

2) BEH 4B £ (sec) BT S HREHNTH Y,

__1_ _(L—’OS
T =25¢

3) 1):2) 12k o TUERE R B RANOA A S 4RO
1 T A 5 sec+500 msec DFiFHO b O & BINT

B,
ChIZEVEBLhAITHEO R 2 v 2 R2AZRT.
FH: LR 1THEHONH A F vEMTLTELR B
TOEARICONT, K257 TGRS C 5 B i ik
HRERT 5, BBRETLLEOOH 2 & v B

PATTERN 1

CAHERRL,

AN

#, ZRODOMCER LSRRG LT Y0 (<K
FUptomigh ) b V7 FEHIZRERLD)” ETOBE
f DO LS8R, bt 5, 0L o0fEN0RR
—Eisk 18T L, Bisfg s v ofse (136)
X BRIE(2), FEIUA—D 2 o OBEELANORE
WIMTFEUTI TR0y 2,T5D, Tuy INTORH

STIMULUS
NO FATTERN

—_—
1 SEC.
X 24 SERIVCHG-2ME- 2 v
BEBERRET T, BIFFOMNMERLHS MR
‘—G)T_iva-()

PATTERN 2

start signal

t
SIARTi__«whﬁznose

RESPONSE

] 25 SEER4 OIFRIEEE WEBEL Ax— 1 Bx i T
1 BHE PR A (L3KHz g 0.5 ) »UR&h, 5%
E3DODORIA P24 R (1) RE-aTRYBHE &

feoDAE URHEELTERIRS,
LRE vEHTz R LY,

SRRBERE S X
LT R T T2,
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MOBREIS V4L Thd, BRELLH, DY

D2nnwLd4 7oy s ORIERINET 2, MERIIOH
K- EHE - BN, RIEOE - Bl SRS CHLE®
FHHEB L 27 5 TT 5.

HRHIVER BB S b ik & g
L, #EREHIC Metric MDS C/LE L CI7RDRIRR
FlofmEE RO, FRIEBIOThIZ~NL IR
MT, BREABELRET I LR TELl o, &2
ZEBEBRETHT A HMOGEERT,

ZOZEDFERDOVEDE LT, BRI HEENH L
LA eRBEPBIS, FEFCI D2 viXER Y
FAEZ LOERESAE Y, the L T—ET S#iFIc 2
TERLSE, MPMCERROATORBIRE LaviTh
RIS O THEEAREIC 75 > 72, D% VERAL LTO
HELBRTIERAEY L - 2 VAR SR
2 <, FIIEMEHCRR L7zZ &2 & VIR ET
RS BREAE OB - 02 VO ET WA I
gy 520 EEbhD,

¥ » Y IC
5 U FAKBRINCEIT BT 4 — 2 E{LOBE &

U3 v ares oROBINCNTS 4 >0EBICE T
UTFDZ EH@h -1z,

Bl bd, 15 4 — 2 OE(CMEEA LRI VE
WHIBE T, S FARINCHEShD 2 v - R
PEDOEDT L DL LTRSS 2 — 2 EDIBHERD,
Fiz, FUFARRINCHREESh D08 - HAMERS
BTHaMN, AHIZTRG &R L CEAIHIE
#iT-TWwdEEbh 3,

IhHoZ ki, AREBRICE Y THETHI S YK,
2% VR HAED S $ 220 X 5 Al D Y
B EAHBNCEZON R e LD
BAEE RD D (FOEERBENRY » > TMizsF D
vEOME) v IfTEIC L, D EDDELT LR
T2, 2F D AMNEARTEZ 2HHFUZOWT, TOE
EORFINHBALRUWEMZTHVRY, BEHEOR
MEERLES> T2, £LTEDRUNERD DT
B8, wbhid "OLETREES” BHCR
BhTHY, FREEOHICINFELRNEEL T &M
WEEHLRRVWEASTY, Hleke t2 & LTR
LB OMEL LTH2LELbhD, 2E VA
WA NDOELEHRBT 2, L5 HELXEZ 2288,

% 2 RRNVTHLIRLLT 2 v ORfif
AR RS BB ORTEREITED B LITHERL o DT, — s ¥ TOREYIRT,
4 B OB BE O T EIOALT » el 2R O TEBREORIGE A LT L 1, 26
MNBERBZECIDDIBELTOMBEYERT A LIAMETHHL, WKL L 0T,

— DIMENSION——
1 2 3 4 5
1 —2.756 — 687 — 420 1.178 — .996
2 1.536 1.241 — .498 — 669 .162
3 1.877 .638 ~ 512 .632 772
1 1.279 —1.297 1.741 ~1.717 022
5 — a3 114 —~1.092 .190 418
v 6 — .958 1.949 2.178 884 _ .885
A 7 1.627 1.793 .205 — 658 — 726
R 8 ~1.811 ~1.068 —1.444 — .385 .247
A 9 752 1.613 —~1.236 ~ 352 —1.707
B | -138 | 959 ~2.183 1.197 1.819
E 11 1.513 —2.172 2.145 .505 —1.242
S 19 1.808 .709 —1.527 1.266 .607
13 —2.468 .944 .466 — .829 150
14 .492 ~2.863 - .31 .640 ~ 337
15 —1.892 — 455 —1.58 — 221 — 384
16 — .933 — 316 .194 —2.108 .957
17 1.455 ~1.103 — 486 452 1.144




5 v &£ ARFIOFWE L FRFIN 35 4 — 2 B{LOB 73

Y5 ARRRHT WS b ok BEMICETED Uit
Vo RINC I HEEAMIEMI S D TH DI LITHD
T, “EB 3TNy B R OO LR
RD, LEXDZLHHES,
HLZZTO4DORBI LILDOE L& LR HGEE
THHDOTRIL, D& SBREsh e T
TEOhARAEDOE F ARDOABOTINC TS FE
2HDTHHNEAHS, FPAMOERLEBD 4 -
BAELHEL, ThOAMKT 2 EHMOBELVILL
ZTAZE, FERLD I L EORT T THRBOE
RCEELRCDDTHEDH, 2ELMITEHI LN
PBELBOLIhD,

X [

Edwards, W. Phillips, L.D., 1964, Man as trans-
ducers for probabilities in Bayesian command
and control systems, In Shelly 1I, M. W,
Bryan, G.1. (Eds.), Human judgments and opti-
mality, Wiley, 360-401.

Edwards, W., 1968, Conservatism in human infor-
mation processing. [n Kleinmuntz, B. (Ed.),
Formal representation of human judgment, Wiley,
17-52.

Indow, T., 1960, Muliidimensional mapping of
Munsell colors varying in hue and chroma.
Journal of Experimental Psychology, Vol. 59,
321-329.

HEEHET, 1976, MRMBT IS 7 4~ 241D
Bt (I0). MEEmBAEIERAEERT CGRT).

Kahneman, D., Tversky, A. 1972, Subjective pro-
bability: a judgment of representativeness.
Cognilive Psychology, Vol. 3, 430-454,

Bk A v, 1973, BRNBIC KT D T A~ 2 ELD
Bl BWHESBKFLLSTRBELRT GRT).

ERAHEA A, 1974, BRARCET B 7 4 — 2 EkD
Bt [ AOHEFESWIBE RS, 202-203.

A, 1977, TR KIS 8T £ - 2 ED
Bl AL IS &AL lnl k& T4, 256-257.

SR, 1978, Ty F Atz ~ OB, AXRLE
P42 K £ CYE, 200-201.

S, 1980, TV ALtz —vORMNT, BAEL
P2 S Al K &4, 215,

McGill, W.]J., 1963, Stochastic latency mechanisms.
In Luce, R.D., Bush, R.R., Galanter, E. (Eds.),
Handbook of mathematical psychology, Wiley,
309-360.

Tversky, A., Kahneman, D., 1973, Availability: a
heuristic for judging frequency and probability.
Cognitive Psychology, Vol. 5, 207-232.

o3
COEET, WMAMTEREERFNERAES
OB L filkcbhic.

2) TOoOFEHE, XiIBBMASSEEREHREEY
S—BPrRBr s vEBRONHMBRMPIREL
(IREHEADAILFEY, FEEFES 545018) o —#
ThHbo

3) COEBICETHIEKRY AT LDER, EBO
EERFOTRTEE > CXEPLAYHRS
KEBEFROS KRB Ivlc xR
L, BloFErELET.



