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Effect of Preparratory Set in Choice
Reaction Time

g e - 7% %

Ken YAMAZAKI, Yasushi MORI

Abstract
In this paper we investigated the effect of preparatory set in multiple (three directions) choice
reaction time. Subjects made verbal report (speculation) that was concerned with the direction just
before the presentation of signal.
We recorded EMG (electromyogram) and five factors of reaction time as follows (see figure 1).

a) Premotor time : from presentation of signal to onset of EMG.

b) Motor time : from onset of EMG to release hand.

¢) Reaction time : sum of premotor time and moter time.

d) Movement time . from release of hand to touch target.

e) Total reaction time ; sum of reaction time and movement time.

We got the following results. These were results of a comparison of changes which were concerned
with speculation in multiple choice reaction time.

(1) In multiple choice reaction time to make a speculation of direction shortened premotor time and
movement time if a speculation was same as presentation.

(2] On the other hand if a speculation missed it was necessary to reset the preparatory set so
premotor time and movement time were delayed.

(3) The condition of simple reaction time and choice reaction time at hit of speculation looked same.
We got some interesting findings. In the latter condition premotor time was delayed and movement
time was shortened. We thought these were results of distance to target and mass to be moved.

Event-related brain potentials(ERPs) are concerned with changes in the central nervous system.
To get further findings of preparatory set in choice reaction time we must record and investigate ERPs
in the future.

WOEATRSEO FREFOM2 L BERPEYSLTW5
LantEZ LS,
FLT, EBRWIz N s0EEA BT 52012
7o B b o MR TRE 2 4B LI R 13, BT GEMANRE LR shL s T
(reaction time) (Z w7, L&A LI, Wwad, LT, 2habs0mRALHED 2N VI
Cureton (= k-~ THERI N 4B RIGEMTH L, RFFDNL I 2L —i 3 » EETOLH RGO
il

E L & (=

LA L, RIGHsMI- 884 5 2 5 K14, Andreassi
(1986) Moo 4+ A L 5 (2, ) 8aE B < ) S iR
(ISI), ikF A (CNV % @-blocking ) #H),

1989, 6.29 =¥

F—2 k& R L TIT¢ 2 £ B ATRIC
AL TRCLNDEEL LIS,

WL, FefTHFFE (1983a, 1983b, 1984) 121919 = &5
W, EIRESCEB RO Pl A ST A Z L
LaEE AL, WEROMESE -SRI, 45



44 Hries KpFOE b R

Weor 74— Fs3y 7 (knowlege of result) ofs%
X2, FRIGEER POl 29—V F b 3 2 B 2 —
FaHAL THRat&mM2TER,

AP TIE,  BOGRS ] & B (R o fli & LU
Tk G128 (fig)' L, - EalidEmic oy
b/ [T#l (speculation) dfgrhspibit] v
HHOP THENZR—VBRENL T2 — 3 >
ARGEL, ZHLHRIEIEMIZ S 2 AR Bt L
£ E£FTHLOTHE,

X R 5 &

PiBEEL, BELCRT2H LT2HTERAS
EThL, EBEEORY A fig2l2 77,

T4 AT A DRIBOIET, BIfER T 1 o F R
IZHE 9 L 2D RE T B BRSO R gz —
+n a1 2—2 (NEC PC-6601) ¢ beep & »
time M# & Bl TEIEL 22, 272, &8FMHL D4
ET 7 THENZGH L, H#oRing s EMG
DR £ T FEH{EREN) & L T1/60sec.od HAL T3
L 7z EREICE B oG &R & figdlzmt,

LR,

1) HHREERH (RSofRice L THEREC G

¥— 4 HBET) /300
2} WELRICEIEREE] (f2, B, BB HMO S

PRI L TR S5 — 2 ML, 4T 5

[8) 7 FLLE % — 2 4§4) / 5:30[A]

3 EIRBLIDEE R (3 B 7 > & A SR

oA L TS T4 KIS — 24, FHlIziTh

Hi3ls B1y

Zees) /5000]
4) Tl 2RI G EERER (R R fF T o
BRI OEFmA OETHET A, HIGIE T
L HmTEd RS HEI25 5 ) /500
A4 RETHY), BEEN (IS (3 E R IGETED 5
THH#5.2%ec.Th b,

& #

B WE o0 & 15y (R @ fEREM) 0 PMT, @h{Ee
] 0 MT, BOSEER] : RT, $Ehref]  mvT, s
fessfl © TRT) (22w Tid, EM4F o8B s R s
FAEH O FElE D oA FIERE 21T 22,

MR 00 B R ) S ple oy o il & i %
4D ENEC figd~TICm L 12, &ML, Ehs,
1) HEERLIG R,  2) B ROGE VERE,  3) SRR G
EhiFRER, 4) Tllongrh L 2B BOGRM T A

Ffhd) T A EBE O OTEHS (verbal report)
DEIPEEIL, £ F1128.6%, 28.6%, 34.7%., 40.8%
Tholz, 12, HHBEDFENOHB GO
B4 tab.l~12(2T L #2.

fFRFC EDRERIBLTTH- 1.

1) Ll R e ff

AT fERERT (PMT) » @hfessf] (MT) Tz —6
e E Ao, i fEREE (PMT) X RGeS
(RT) Tl2—# % Bk = EniEls, MT » RT ©
e HICIEDMHEM TS L L7,

2) HEb R B R )

PMT : MT Frr RT (22w T2, (HFEHEOES

PMT

MT | mvT

RT @ RAERER |

i TRT : RIGTH{ERER

T onset of EMG

1‘ end of first task

PMT (premotor time) & AIBHYEDFRI
MT ( motor time ) : HhFEREM

mv T (movement time) :

BERER

Fig.l KGR & ROSEERM O # 1] 7o « —=



SR G R 1 35 0 2 SR o 45

PHARL f1 72, BEEEM (mvT) (3, 2@ITi2to
W o EHBIEA L 0T, 1#TiE PMT &
DA ¢ 1T RT 2o Aol (5 %K
) pF sz, £, GRIGREMRS OFEEED
EOMETIE, E~ORIBAGRIE (1 %K) L7z,

3) SRR R )

R L ERI mvT (3ol a L nEELH
Bz LN, FofMTL KicEfERE (TRT)
oA EE MR LN, 2RO
FOGE M T B EHE S e T2, MT TlidE~D
EisaaE ¢, Zduzstl PMT, TRT T3 8HEE S E
Mg s i, mvT & SPBREIC L D BIED /¥
F— EABAREFRLT > T,

RIsiEIz 515 [BIR] BFoffsis, PMT,
RT, TRToOwFhomaic LBEA SR T
A%, MT BormvT TizfsEomiz s b i s -
2%

4) T2 & @3RI ]

FRlh s T, 1#H %2 PMT & MT,
MT » RT Tz A ELMEMEEL AT, Sl
PMT & RT, PMT & TRT, mvT & TRT & Ti2
SEICHBEAHEMIBB AN, TN E
TFilorbiL (R &) o 3 Hnpo Tl
PMT * RT, mvT * Ty a@Er-znic L
MT TiENEmMA LD - Iz,

% e

fEsR, EIRBUGR SRR R G B (R Ol 2
ICBWTIFR 2T 2 23, HIEWNEXEHRES
BEFEea L TBEEATWE, LrL, BHED
AR—VBHCABENEESEF L F 20, T
BEZOEMEL I BRI FETIDEBRETH
b

Meinel (1960)%'(3, EEHE BN AL 77— 7 Dls
agfmE > LT [SEEhAEH & ERNEREM: | & fEis L
Twvid, %7z, Whiting (1978)'Viz, ZHMEZE
EEICE TS LENTEH] OMBEE L TESL
Z, EEREITE FHicHT 2 IHEFofmIz £ S
B o ZEfbicRIt 2 MA Tw 5,

g3 e = o [HBATFH] & 720 [aheht
#1] & v 72 B 48 % anticipation-accuracy loopiz
L aEEoREE L TE L L, BIGH M pri-
mary-setting » re-setting ik 57> FDET
MHEY T A Lo L RE R ML CE L (figl).

Lal, Z#bREER (RT) Ruofigm

@
(display)

Fig.2 The experimental arrangement of present

study

Fig.3 Recorded EMG and event mark at choice
reaction time
from the top : EMG (M.extensor digitor-
um} /event mark of reaction movement



4 R R

teb.l1 Matrix of correlation coefficient in Simple
Reaction Time (Sub.A:N=8§5)

B3E Fl1E

teh.2 Matrix of correlation coefficient in Choice
Reaction Time (Sub.A:N =49

PMT | MT | RT | mvT | TRT PMT | MT | RT | mvT | TRT
PMT | 1.00 [-719 | .366 | .040 | .136 PMT | 1.00 | -.500 | .450 | -.188 | -.012
MT *x 1.00 | .384 | .381 | .418 MT . .00 | .548 | .128 | .34
RT *x xx 1.00 | .391 | .738 RT xx xx 1.00 | -.089 | .332
mvT | Ns xx = 1.00 | .909 mvT | NS NS NS 1.00 | .922
TRT NS xx Xt 1 1.00 | TRT NS xx xx *% 1.00

teb.3 Matrix of correlation coefficient in Choice
Reaction Time at hit of speculation (Sub.

teb.4  Matrix of correlation coefficient in Simple
Reaction Time (Sub.I3:N - 88)

A:N=14)
PMT MT RT mvT VTRT PMT MT RT mvT | TRT |
PMT 1.00 =113 854 607 .871 ! PMT 1.00 -. 215 660 =i 128 .375
MT NS 1.00 421 -. 186 . 169 MT x 1.00 . 592 -, 105 .344
RT *% NS 1.00 .452 .863 RT =* =% 1.00 -.185 .574
mvT | = ) NS NS 1.00 B17 7mvT NS NS ¥ 1.00 .698
TRT *x NS T ¥ 1.00 TRT xx ** *x *x 1.00

teh.5 Matrix of correlation coefficient in Choice
Reaction Time (Sub.B:N=49)

teb.  Matrix of correlation coefficient in Choice
Reaction Time at hit of speculation (Sub.

B:N=14)
PMT MT RT | mvT | TRT PMT MT RT mvT | TRT |
PMT 1.00 -.393 .21 110 . 347 PMT 1.00 -.310 .876 .061 . 745
MT xx 1.00 .740 | -.204 . 480 MT NS 1.00 . 187 -.084 .098
RT * *x 1.00 -.129 . 746 RT xx NS 1.00 .016 ) .820
mvT NS NS NS 1.00 . 564 mvT NS NS NS 1.00 . 588
TRT xx *x £ * 1.00 TRT *x NS *x * 1.00

teb.7 Matrix of correlation coefficient in Simple
Reaction Time (Sub.C:N =86)

teb.# Matrix of correlation coefficient in Choice
Reaction Time (Sub.C:N =48)

PMT | MT RT rnv‘ll TRT PMT | MT RT mvT | TRT
PMT 1.00 -.438 .659 -.080 271 PMT 1.00 -.606 .423 . 050 .262
MT *x 1.00 -390 . 164 . 336 MT X 1.00 . 485 =112 .IBQ
RT *% i 1.00 . 056 . 558 RT *x *x 1.00 -.071 . 449
mvT NS NS NS 1.00 .B; mvT NS Nf‘; NS 1.00 . 859
TRT K T x5 X 1.00 TRT * NS *x *x 1.00




SRR R I (5 0T A HR e o B 47

teb.d Matrix of correlation coefficient in Choice
Reaction Time at hit of speculation (Sub.

CN=17)

PMT MT RT | mvT | TRT
PMT 1.00 -. 345 . 826 .204 641
MT NS 1.00 243 .239 .283

RT *x NS 1.00 354 . 838
mv T NS NS NS 1.00 807
TRT * NS xk xx 1.00
teb.10 Matrix of correlation coefficient in Sim-

ple Reaction Time (Sub.D:N=89)

TRT

PM:I' MT RT | mvT
PMT 1.00 -. 465 .590 | -.011 346
MT € 1.00 . 440 -.043 .228
RT xx xx 1.00 | -.050 . 454
mv T NS NS NS 1.00 .801
TRT XX % X X% 1.00

teb.11 Matrix of correlation coefficient in
Choice Reaction Time (Sub.D:N=49)

PMT | MT | RT |mvT | TRT
PMT | 1.00 |-.333 | .415 | -.042 | .278
MT - 1.00 | .720 |-.208 | .262
RT O 1.00 | -.319 | .454
mvT | NS x * 1.00 | .700
TRT x x *x *X 1.00

teb.12 Matrix of correlation coefficient in
Choice Reaction Time at hit of specu-
lation (Sub.D:N=20)

PMT | MT RT | mvT | TRT

PMT | 1.00 | -.408 | .488 | .376 | .542

MT * 1.00 .618 -.220 | .l46
RT x X 1.00 <11 .608
mvT NS NS NS 1.00 . 856
TRT e NS X 23 1.00

(mvT), ROGE{ERE (TRT) ol p TR 2
nrLoThD, FiEERER (PMT) 2w s
BRAIMET2EEZ LR TWARTICoOWTIER
B ThHh12,

AWETIE, HEEFESGTAZLICEN, 2
Bz 2w TOLNFHMLT—728BL T34
DTHbB.

(1) Ardhfeesf] (PMT) 0%

H DI T A LR OB T, AR ERH
EHSESHTEY, £ELTPREER TONIER
MEEZLENTWE,

AW T2, BUGHER (RT) 20 g {ERsH 4 5]
Wit L DA EERE(MT) & L CHEL Tvwa, =
Dizeh, FF4) T RGP LS, PMT & MT
Oz AOHMARLATWS, /2, Tillayh
B LG MR T I FAREFETIE WD,
FMESAKRIEARE T > T3,

Z D s ATENERERE] A b oA L 2 S
PMT & RT ti3€%&#i2wT,PMT ¢ TRT T
F1fl&REEQORECHME»{LATYS,

2L T, &3 [ER] ofthy, PMT, RT,
TRT vt homsric L BEA5 2B LT3
ZrpuEZTYPMT 3, RT X TRT @iz
KELZBELBEI TwiLnEtEI LN,

HIEH T3 Tlt, ZDESH S S EE TR
FToliMe TLoeH] t#8ELTEN, LB
(1972)"2, LIFOBEREEHEL T35,

1) #lioESs 2388+ 20 LB LM (T

2) RIgzH T A ERER (BoEIR, NEF, ihe

w¥) ARETA0ICLELEN (T,

3) AL OISR RD B DS UE L R

(T.)

FLTT (i) =T+ To+TaTdh N, T
EMERERLTEL TS,

AR MR AR D (B E (2, 30~120m/sec. T
[FIHE D W AR M D (Rl R E (212 A0 2 L s
XERTHENS, BT T, BREETHE T,
HERELBRIZ-TwdLntEbis,

(2) FEEhEFR ) 2%

fEhrs (mvT) (1, EMHCESSENEEZT
DS D I IEOEE (BE) 2 4 5 BRSO
LS Itk TRELZ LIRS TH S,

AHETIE, TNTORMEIZE W TRIGE/ERMH
(TRT) EOMICHELHB Sz, JHLch
LT, TRTicka2ZEB4+525F2615
PMT L ofElizi3 1 o Filgyses (tab3) Livkic



48

BT i AP A

$iE Fly

CPMT (43.9%) |(56.1%) 100msec.
PMT (32.4%) [MT(22.9%)|  mvT (44.7%)
PMT (xx)
PMT (39.1%) (18.3%) mvT (42.8%) MT()
V mvT (xx)
PMT (40.5%) (21.2%)| wmvT (38.3%)

Fig.4 Components of R'T at each condition (Sub.A/+)

from the top : reaction time/simple reaction time/choice reaction time

choice reaction time at hit of speculation.

PMT (63.6%)

(36. 4%)

PMT (38.1%)

(21.8%)

nvT (40.1%)

PMT (42.2%)

(21.9%)

mvT (85.9%)

PMT (41.9%)

(23.1%)

nvT (35.0%)

Fig.5 Components of RT at each condition (Sub.B/+)

100msec.

PMT (xx)
MT(—)
mvT (xx)

from the top : reaction time/simple reaction time/choice reaction time/

choice reaction time at hit of speculation.

PMT (53.1%) | MT(486.9%) 100msec.
PMT (34.2%) (20.1%) mvT (45.7%)
; PMT (%)
PMT (43.1%) (15.4%) mvT (41.5%) MT(=)
mvT (xx)
PMT (39.6%) | (19.8%) mvT (40.6%)

Fig.s Components of RT at each condition (Sub.C/+)

from the top : reaction time/simple reaction time/choice reaction time/

choice reaction time at hit of speculation.
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PMT(52.7%) | MT(47.3%) 100msec.
PMT (32.5%) [(17.7%) myT (49.8%)
PMT (xx)
PMT (34.3%) (18.6%) mvT (47.1%) MT(=)
- nvT(xx)
PMT (38.9%) (18.7%)| wmvT (42.4%)

Fig.7

Components of RT at each condition (Sub.D/+)

from the top : reaction time/simple reaction time/choice reaction time/

choice reaction time at hit of speculation.
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