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Figure 1 Schematic diagram of the present proce-
dure.
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Figure 2 Interresponse distance (IRD) as a func-
tion of the CD requirement for changed
alternative. Open symbols indicate the

data from unchanged alternatives, and

filled symbols indicate those from changed

alternatives.
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Figure 3 Relative frequency of responding on the
unchanged alternative as a function of rela-
tive interresponse distance (IRD) for that
alternative.
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Figure 4 Reinforcement ratio as a function of the
CD requirement for changed alternative.
Open symbols indicate the data from un-
changed alternatives, and filled symbols
indicate those from changed alternatives.
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unchanged alternative as a function of rela-
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IRD 3 fH B % E Ml O 3 I B B i 2 ) 2 7R L
7z (Figure2), L7cd-> T, H—A 7 Y 2 — NI X 50t
g% (B, 2007 ; /NEA, 2009) REITLAT Y 2 — L& H
WSS CEE, 2009) L [FIER, MILEEHAR T Y 2 — v
ZHOWIEARPRICBWTY, CDATYa—NicBWw»
TR RIS LTz 2 E 2R Liz, T78b b, CD A
TV 2=V, AT > MTENZ BT % EEEERIC %
HI2:00FHmEE LTENTH S Z EDFHRSN
720
AWFFRRERICE D &, SHRITE) & BEEEREME & O
WX IREAR DY B 2 DY DT D W T T 21T 5 72 (Figure
3o Z DFER, WIHERA S 1T 2 [E7 = O & 13 FLE (&
WEER LI, L7edi-> T, ABIFEIZB W TIE, 3R
1THE) & BEHER T & O NI IR e ]HEBIfR IR & vz
Inotz, 1212L, BiRT 2 X512, KWFFRMERIE, IE
At LB TE) & O NS RER 5 BIfR M L & & 2R



24 PIEARFLEYEER 20155 335

BE2H0DEFVZ R0,

AIHFRIIHEERD CD A7 ¥ 2 — W2 B W TEBIERIT
EHEHALZ, 20w, 1Htdiz b ORITHB G
MTRLZUREELFEZ NS, 22T, 15Ekdi:
D OFRITREEILE L EE L, MM TR % ik
L 7z (Figure 4), % OFER, HEEREE HWIZE, 7
1EFITE < R A %2R LI, 2 OEANE, LH OFE
I & D bR & 72 2 IRD O #IFH S S /41 T H 7
270 ThdEeHEZONE, A5 TIE, CD AT
Va—VIZBU SEMREME LR CMHEO LH 238 E
L7ze 2D, CD1IecmiIZBWTIE 1em AL 2cem
UTFDIRD 2@ b &2, CD10cm 28 W TiE
10cm BAE 20 cm AR @ IRD 2558 bR £ %, T7%
bbb, KR THE LI CD A7 ¥ 2 —)ViZ, B E
ENFE L 2 21F L, s bitg & 7 2 IRD O®EPHDA <
%5 EVI) R R Tz, Licdd-> T, JEEERGE
S s bR ORINE, AFH & ORI KIS L
IRERTHBEEZ L,

AWFERE R 5, LR & KIGEEL & Oz BEmE
BRI & L7z (Figure 5) o & OEAIE, XfIbi:
HI| % #2018 L 72 Herrnstein (1961) 21 U 3 2% < D
HIRITEINIGE (B 213, Brownstein & Pliskoff, 1968 ; Herrn-
stein, 1961 ; Herrnstein & Loveland, 1975) D#55E & —34
b, INODOWFERICBWTIX, VI A7 Y 2 — )V (Herrn-
stein, 1961), VR R % ¥ 2 —)l' (Herrnstein & Loveland,
1975), 5V VT A7 ¥ 2 —)b (Brownstein & Plis-
koff, 1968) 7% EZIKIZ o7z 2L A 7 Y 2 — VW
SNTWV» 5, ABIFERHRIE, BEA 7Y 2 — v OHIH
ZRE UCHEEE & WO e R BB E LI ATk
WThH, AEER & D BUE D S H—RNCEIRITE 2 55
W& 2AEEME %2R LTz,

ZD—/T, HEEEHIET 27200 FHE L LT,
CORT Y a—Na2WRT 2HEEND D I LHRE
SNz, AR THERELCD A7 Y 2 —viX, IRD
D HZE ST, BRI L THRFENEELE b5
L7ze 2D728, 2N b OFEFATENCKT L TREEE M
U722 e LT, BHEERIC &AL D 2 DHMEAEL T
WICHIREEYFE 2 S b, Tbb, HHEEERIC &R
178 & ORNSHIREARMA R S v 5 7o D%, sRIE3R
DREPUTENC RAF T RIRD, FEHERTCOSZEIRATENIC K
IETRIR LD LA <, BEEERTTORIR & Bk
LictEzoh%, Lo T, SHOMRICBENT
1%, PEHERREEOINCE D & 3 bE %2 —E OfEIC
FIHITE 2 X5 T & 2FT 208D 5,

51 A X @k

Baum, W. M. (1974).
from the matching low : Bias and undermatching.

On two types of deviation

Journal of the Experimental Analysis of Behavior,
22, 231-242.

Baum, W. M. (1979).
and overmatching in studies of choice. Journal
of the Experimental Analysis of Behavior, 32,
269-281.

Brownstein, A. J. & Pliskoff, S. S. (1968).
effects of relative reinforcement rate and change-

Matching, undermatching,

Some

over delay in response-independent concurrent
schedules of reinforcement. Journal of the
Experimental Analysis of Behavior, 11, 633-688.
Catania, A. C. (1963).
A baseline for the study of reinforcement magni-

Concurrent performances :

tude. Journal of the Experimental Analysis of
Behavior, 6, 299-300.

P —FH-/NREE—ER - AR /NER B (2009).
7 vy anN MZB T 2 BEITE OS5 —2 TeiEREA
7Y a =)V W REO BRI, GLE 2RI, KFHE
RIT, BLUOHESIRITGOSHT [ A RT >+ BfI— K
JERITCRE RG] OMGEE—. BHERFRFBE A
ek, 27, 81-97.

FEF—FE - IR AN R —ER - NERF & (2007).
7 v asN M2 BT B EIATHE) O S — R 2 i
BT HHALA YT Y 2 — L OME—. R
HIEAESR, 25, 19-32.

Chung, S. H. (1965).
ment in a concurrent situation. Jowurnal of the
Experimental Analysis of Behavior, 8, 439-444.

Chung, S. H. & Herrnstein, R. J. (1967). Choice
and delay of reinforcement. Journal of the
Experimental Analysis of Behavior, 10, 67-74.

(1961).

strength of responses as a function of frequency of

Effects of delayed reinforce-

Herrnstein, R. J. Relative and absolute

reinforcement. Journal of the Experimental
Analysis of Behavior, 4, 267-272.
Herrnstein, R. J. & Loveland, D. H. (1975). Max-

ing and matching on concurrent ratio schedules.
Journal of the Experimental Analysis of Behavior,
24, 107-116.

FRIAS—  (1997). FEHATHI O EFRRIE G & IR
HEw. fTE O TEREZE, 11, 109-129.



W8 D Ty anh (Columba livia) 23\ % FEREZGIFIZR L 3 258 LA 7 ¥ 2 — )V OFRITH) 25

Kamil, A. C. & Sargent, T. D. (1981). Foraging

Behavior : Ecological, Ethological, and Psychologi-

cal Approaches. New York : Garland STPM
Press.

/N B - B —RE - AR NERF B (2009).
Tr¥anN B g BETEOST—EREA 7

Va—NVERWIERIGOMEIRITCIZL S [4FXF >

b BN — R RITTRE RG] OMGE— B LI
AR, 27, 1-13.
HEAR  (2009). BRAEEEOERZ LMD

WT—HRGHICB T 2BEEHR» A RT VMO
FHEEHAVEREY S av—yaryET— PHEK
FRFBEASFWIERMESR, 27, 99-112.

HEAKC - /ANER B (2008). BT 2EEBICB Y
325y ant (Coluumba livia) DOIFEATHE) & IR
T E B o 3 F AT RE . B o0 B AR ISR, 58,
123-132.

HEFARD - BEEZRE - NFE AR - SFE—RE - NER

% (2010). PIC ~A 2> % Fwi-{TaEh e
B AL IEE OBSE. BHE LSRR, 29, 43-49.

Lea, S. E. G.  (1979).

schedules in the pigeon : Optimal and non-optimal

Foraging and reinforcement

aspects of choice. Awnimal Behaviour, 27,
875-886.
Logue, A. W. (2002). The living legacy of the

Harvard Pigeon Lab : Quantitative analysis in the
wild world. Journal of the Experimental Analy-
sis of Behavior, T7, 357-366.

Mazur, J. E. (1998). Learning and behavior. 4%
ed. Upper Sddle River, NJ : Prentice-Hall.

(B W7 - W L&z - )lEM= GO (1999). X
AV —DFE LATE i)

Odum, A. L. (2011). Delay discounting : I'm a Xk,
you're a k. Journal of the Experimental Analysis
of Behavior, 96, 427-439.

Stephens, D. W. & Krebs, J. R. (1986).
Theory. Princeton, NJ : Princeton University

Foraging

Press.

miEAEE (1997). FEFUTHOWTRICE T 2 KD
JEBE R B YERTSEIC U T ITEI O HTAERTSE,
11, 9-28.

WHZEA « FEEIEA  (1997). FREITE O EERE &~
S aV—yay LMY B O ITEIST

W5, 11, 71-87.

Pigeon’s choice behavior between the reinforcement schedules
controlling the distance of responses

MASANORI KONO (DEPARTMENT OF PSYCHOLOGY, SCHOOL OF HUMANITIES, MEISEI UNIVERSITY)
MEISEI UNIVERSITY ANNUAL REPORT ON PSYCHOLOGICAL RESEARCH, 2015, 33, 19—25

The present study investigated the relationship between pigeons’ choice behavior and distance dimension
of operant behavior from a standpoint of the matching low. Inter-response distance (IRD), a measure of
distance of response, was defined as the straight-line distance between locations of two consecutive
responses. The present experiment arranged constant distance (CD) schedules in the terminal links of
concurrent-chain schedule, in order to control the distance of key-pecking. In the CD schedule, if the IRD
for two responses was greater than the CD requirement, reinforcement was followed by the second response.
The results showed that there was no clear matching relationship between relative frequency of response in
the initial link and relative IRD in the terminal link. However, this seemed to reflect the fact that both the
IRD and reinforcement rate in the terminal link were systematically changed as a function of the require-
ment of the CD schedule. Thus, further study is necessary to modify the CD schedule, such that it is able
to keep the reinforcement ratio constant regardless of increasing of CD requirement.

Key Words : choice, constant distance schedule, matching low, pigeon



