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A Study of the Age-Related Decrement in the Magnitude
of the Miiller-Lyer Illusion, part I

——On the Effect of the Simulated Visual Receptor Aging
by the Decrease of the Brightness Contrast—

Keiji HAMAGUCHI
(Laboratory of Psychology, Faculty of Humanilties)

Abstract: In the first experiment, the susceptibility to the distortion in the Miiller-Lyer illusion
was measured separately in the obliques-in figure and the obliques-out one at the childhood age levels
(from five years until six years) and adolescent age levels (from eighteen years until twenty two
years). The results indicated that the PSEs of the obliques-in figure decreased as the age increases,
but such a trend was not found on the obliques-out figure. In the second experiment (some gray

- stimulus figures on the white ground and the black one), the visual receptor aging was simulated
by the decrease of the brightness contrast. Contrary to the Pollack’s hypothesis, the PSEs of the
Miiller-Lyer illusion figures did not decline when the contrast decreased.
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Fig. 1. Displacement of the stimulus (cm) (experiment I)
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PSEs(cm) of the ML illusion figure (experiment I)

child group

|

adult group

'S, 60° | s | s00° S 60° | 1800 | a00°
S 8.25 9.88 11.75 Sn 8.75 10. 50 12.00
S, 7.50 | 9.25 11.25 Szs 950 9.63 12.00
Ss 8.13 9. 38 11.38 Sas 9.63 10.63 11. 63
S 7.88 | - 9.63 11.88' S 9.75 10. 88 12.75
Ss 9.38 9.75 12.23 Sas 10. 00 10. 50 11.38
Se 7.50 9.53 | 11.88 S 9.13 9.75 | 11.50
Sq .75 8.75 12.13 S22 9.38 10. 75 11.38
Ss 7.63 8.75 | 1113 Sis 9.13 9.63 | 11.50
) 9. 00 11.25 12.88 Sz 8. 50 9.63 10. 75
S10 8. 75 9. 75 1200 | "~ Sso 9.00 | 10.00 11.63
Sn 8.75 9.50 11.63
St 9.00 8. 88 12.25
Sis 8.75 9.75 12.38
Su 8.50 10.13 11.38 .
Sis 8. 38 9.00 | 11.63
S 8.13 10.13 10.75
S 8.13 9.63 11. 63
Sis 8. 38 9.75 11.38
M| g3 9.60 | 11.75 M 9.28 | 10.19 | 1165
Table 2. Analysis of variance (experiment I) A
" Source SS df MS F
A(figures) 13084.57 | 2—-1=1 13084. 57 1028. 41%*
B(groups) 226.80 | 2—1=1 226. 80 5. 40*
C(subjects) 1091.20 | (18— +(0—1)=26 41.97 3.29%*
AXB 356.63 | 1x1=1 356. 63 28. 03**
Error 330.80 | 26x 1 =26 2172
Total 15090.00 | (18+10)x 2—1 =55

* P<0.05, ** P<0.01)
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Fig. 2. PSEs of the ML illusion figure at each group (experiment I)
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(¢=2.87df=9 P<0.02). A%, 180°MLEEBRIISEREELLVRTTHSE. RABTIE RN
HEREAE RO, GRBICE, WEOBERNEEL &> KD UVESeBREEANL.
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Fig. 3. The stimulus figure (cm) (experiment II A, IIB)
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Fig. 3. The stimulus figure (cm) (expe;iment IIA, 1IB)
Values N2.5 NS§.5 N8.5
Degrees
; 60° [120° | 180° | 240° |300° | 60° |120° | 180° |240° |300° | 60° |120° | 180° | 240° | 300°
8
Si | 100001024 10.55 11. 83 12.55| 9.84] 9.85 10.61) 1154/ 12. 15| 9.86| 10.34] 11.19] 11. 8] 12. 09
Sz | 10.01|10.39] 10. 88 12. 28] 12.60] 9.93| 10. 06| 10. 49] 12. 05| 12. 50| 10. 10| 9. 74 10. 61| 12. 06/ 12. 88
Ss 8.450 8.59| 9.54{10.44) 11.33 8.78) 8.84| 9.90{10.05/11.39| 8.46] 9.25| 9.63 10.33{ 1L. 01
S4 9.85 9.48|10.34| 1166/ 11.06| 8.6310.06 10. 14 11. 33 11.35| 8.79] 9.74! 10.59] 11. 33! 11. 25
Ss | 10.45| 9.88]10.01] 11. 41| 11.23 10.37 9.75]10.0010.93 11.09] 9.50] 10. 15| 10. 29| 11. 00! 11. 53
Ss 8.69 8.81) 9.33]10.40 10.39 8.48 9.14) 9.35 9.94 10.45| 871} 9.19] 9.36|10.55] 1056
St 110.1410.45 10. 72f 11.58) 11.58] 10. 56{ 10. 65 10. 14] 11. 05 11.48] 10. 31| 9.98| 10. 48| 1125 11. 86
Ss 9.20] 9.60] 9.75(10.95/12. 14| 9.66/ 9.80] 10.3511.05 11.93| 9.36| 9.36] 10.28! 11. 46 12.13
So | 1131 11.55/ 11.33 11. 64| 12.84 11. 28! 10. 81} 10.81] 11. 96| 12. 61| 10.79] 11. 46 10. 65| 11. 58] 12. 68
Swo | 10.30] 10. 54| 10. 38| 12. 14) 1165 10.39] 10. 76| 10. 51| 1. 56| 11.83] 10. 68{ 10. 31{ 10. 75| 11. 41{ 11. 48
M 9.84) 9.95 10.28[11.43[11.74 9.79| 9.97 10.23] 11.15| 1. 68| 9.62] 9.95 10538]11.23’11.75
12.0,
g
W 11.0.
w
Q
10.0
JT\

60°
L d

120°
>

180°

YRS
i == <

Fig. 4. PSEs of the ML illusion at each value (experiment ITA)
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Table 4. Analysis of variance (experiment II A)

Source SS df MS F
© A(values) 1825.10 | 3-1=2 . 912.55 | ~ 1.74 NS

B(degrees) | 879216.20 | S—1=4¢ 219804. 05 72.28 **
C(subjects) | 510942.20 | 10—1=9 56771. 36 79. 42 **
AXB 563290 | 2% 4=8 704.11 0.99 NS
AXC 9415.00 | 2% 9=18 523. 06 0.73 NS
BxC 109471.40 | 4% 9=36 3040.87 | - 425 **
AXBXC 51466.30 | 2x4x9=T2 714.81

Total 1567969.10 | 3% 5 x10— 1 =149

(** P<0.0D

Pollack® 43 BHc AEROML 8RB W TEBERERVB LTS, €T, Hi#hizH
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E B IIB

G R (BRAE) 104 (B ERIA 01 4FAU S, K R2EEEUSE)
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g - Fhe WMOBEEN N=1.5TH5MEILTER I A LEAULTHS. 75 B EE R ER
12040 5554 T, | K353 TH 7.

Table § DM EBAE. % Fig. 5 IKRLA. & HIcHEMT LT Table 6 &% 7.

Table 5. PSEs (cm) of the ML illusion figure (experiment IIB)

Val“ﬂ N2.5 N5. S N8.5

Degrees|
S 60° |120° | 180° | 240° | 300° | 60° |120° |180° {240° 300° | 60° {120° |180° |240° |300°
§

o

Sy 8.91] 8.81/ 8.9810.9111.96| 9.68 8.89| 9.43|10.90}12.43 9.48 8.86| 9.69| 10. 68| 12.85
S: 9.45| 9.91]10.63| 11.16{12. 73] 9.40| 9.90| 10-35{ 11. 26/ 12.33| 9.81| 9.75 9.70 11‘.66 12.23
Ss 8.511 9.63 9.48/10.79)11.73| 9.06| 9.86] 9.36| 11.31}12.30] 9.34{ 8.78] 9.3110.51|10.99
Sa 11..09 11.01)11.18 1‘2.19 11.59] 10.93] 10. 89| 11. 98| 11.90| 11. 96| 10. 40| 11.10| 11. 15 12. 21| 11.73
Ss 9.83]10.05 9.91|10.30 11.31) 9.5l 9.30 9:49 10. 41| 11.55) 10.19] 9.51| 9.88] 10.66] 11.38
Se 9.33 9.96/ 9.71)12.16/12.78 9.60]10.34] 9.79| 11.94] 12.95} 9.54]10.69| 10.20] 11.91} 13.05
Sr 9.53] 10. 08! 10. 40| 10. 39| 10. 56/ 10.31| 9.81]10.54] 10.55] 10.39( 10. 11| 9. 78] 10.29| 10. 49} 10. 95
Ss 9.58! 10. 33/ 10. 13| 11. 48| 11.75| 9.58] 9.76] 9.95[11.41)12.24} 9.26; 9.70| 10.08| 11.09) 12.14

9

9

9

=4

Se 18l 9.51] 9.2310.74] 11.74] 8.73] 8.95| 8.89)10.86!11.94) 9.06, 8.93 9.75 10.46]12.39
S1o .99 10. 10} 10. 15| 10. 85| 10. 75| 9.96] 9. 64| 10.40] 11.53{ 10.70| 9.64] 9.49) 10.80} 11.00} 10. 86

54 9.94] 9.9811.10] 11.69] 9.68 9.7310.09 1.2 11.89 9. 6g) 9. 66] 10.08] 11.07) 11.86
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Fig. 5. PSEs of the ML illusion figure at each value (experiment I B)

Table 6. Analysis of variance (experiment IIB)

Source SS daf 7 MS F
A (Values) 1729.50 | 3-1=2 ] 36as 0.29 NS
B(degrees) | 1078572.20 | 5—1=14 269643. 05 36. 85 **
C(subjects) | 260074.60 | 10—1=9 28897. 18 35.13 **
AXB 8560. 40 1x4=8 - 107005 1.30 NS
AXC 22448.90 2%x9=18 1247. 16 1.52 NS
BXxC 263388.10 | 4 x 9=36 7316. 34 8.89 **
AXBXxC 59226.50 2X4x9=T2 . 822.59 |

Total 1693000. 20 3% 5x10—1 =149 ’ ' ]
¢+ P<0.0D

BARUMICHERE B ONL (F=36.85 df=4/36 P<0.01) #5, B B4R & 8/ x BIEF O
REMEARERTUHD »7: (F=0.29 df=2/18 NS, F=1.30 df=8/72 NS). ChoDEEN
R 6&, EBRILA LRBIC, SUEMLEE S MEML R IC S BB L OB Icpk > ML &2
BRORDHE SN, Pollack BAEXHT 5 HBHBONLD 7-C &1C1 5.

5 =

ML EROEMERMOFRERRDO T —v v 2Kk 5 Pollack HERIFT~, BENLE
BOIETREROZ -V v %2y L av— b LcEBRET 74, Ebert %10 Ebert? mftR &
—HELED o7 UL, Ebert S0 & RIEE RIS M A1 5B LI D& i Pollack B34 X5
THERREBTVUED LD THED S, AEER HA-B OBREAEM /- BN E OFIBELR
BEICB T Pollack FHEXRET SRRIBONLD 722 &1F, &3N3 Ebert H10,100 21
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FIBRRGHORRE K LALE VI 30 LA,

Ebert 2 (3, &5 UHBIRBREMIEL 15 S PENKOBENLL LB T LIHLT,
ENRBREVREEMTHNCR B LI EN S EHBLTVA. LvL, Pollack #s ML gt
ROFHEMER OB LT3 0, FIBERRERISS, 0,189, 0.589, 1.5BY0& #icsT
T#Y, Ebert F19st Pollack HANTRT AHREELD - 721 . SBEET, Pollack®IML §48
DEMEBRERNH LTV R, flucd, 1 5BL EORBHERGR TML 8 OERED S Bl
LTOBHREE 55 CLRERLALINTHE. CDLIiC0.5SBEHDHTHES KO
PICESMLEBROBELERVHELAE LTS Pollack HAFELAERVINNTEAS. B
BOL—v vy 2BHENKOBAICED &2 2 L— LT Pollack 34 —iRH9Ic KT 5 2 0ic
i, FIBEREMOREIC 2D L TMLEENRLT 5 &5 —R U ARESB AL TN
5.

X, Pollack. 23 #:32 Ebert %1910 Ebert™ |3, SAM2°LINLE VS IEBIC/NS ML &
BHEANTVS. COBEIT, FIBIRREME 0.5 BIKEELALFRUERT, SANKELE
3 LRBEHNERICE D, NEOBHEMORBMTETS L5105 &S BESKIM ML
BRI ERRTRAVERNBAT S EEZBIT 255 L0, L LEBERIZ, 8R1M6°
DEARBRITHRVESINTHS D, BBEOKESOBRIIL D, BT 20RLOBATE &,
Lk, Piaget®, Ahluwalia® $@EHHEEOMLERNTERETNLZRVELTVS. £05,
Pollack 2% —fM9ICKET B o0icid, BAOK/NCOID LY, HENH OB ICHEOMLEE
ROEBLTE3LO—HKUAKREBEILENDHB.

AEE I A T, HBROBVFIBGRERERM, hEMAs S8/ (12.7°) OMLEEREHL
TEBRETT » 724 Pollack WAFRTARKEMNEONLM 7. X, E& B Tix, Pollack®*
8 PEREMEROHE UARBR TRV BHICEROMLEERE VS RETRBOERET - 72
B%, Pollack REFETAIRRNEBONLEL 7. COIINERELDMMT 3 &, Pollack Zx
—RMICERT 3 I B HsE 0N LS.

EOWRIRROT -V v/ Ey Lab—bF5IKid, BESKR—EICLT, 7108 —0RHE
KO LD, BEICERLANBRLSAOHEE 28 ¢, NulHEE CIToRRIcENT
BICHEZLET.) OAEZFEBREREITNETHEEEFRLTE. HRERAICLLSEL ML
HREEPEE IS TEREALEETHEHL I LS, HENERIGROIBALELTHD, 775K
ANTBRERO T - v i K DBBICEET 3 X0RMBLOL, HRIVKEMOEFENEDT S
I Tha. B, HRICHNTRAREEICEET 20 EMCBLT 5 ERELAE
&, MBEROL~NLT, $HRE (ROMHEEEGW)/#OBEER) LA (0.5/0.58) OBENHIESTE
SROFEREVEILTHE20 514D, YREBAOCHEREHEE LY. LrL, BHESRIT, $HR
(f—8) EERA (0.5f—0.5g=0.5(~g)) LH~N5ZERARHEDESNCHZ. MOBEE—
Fic LTROBE A2/ ¢ THEMEERD S thd, BROCHELLRS S ¢, BROT —
CYIEY LAV T HLEIES. COKIICLTAER A - 1B, L0 Ebert 10:D,
Ebert™ (3 Pollack HEME TN ERUADTH A, FBom< BRICHBHERLE VS oy
U%ﬂ#%%éhfmmmcémma.iozypmmkﬁmm%a,ggm,74wg_%m;
DPEREE—EDEEIC LT, BEEOHEE(LEIRTRERO T -V vt i L— b LtE
BORRER ->TITH>HENHAD.
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