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1. INTRODUCTION -
The problem of behavioral correlates of the contingent negative variation (cwv) is

still unresolved (for reviews, see Tecce, 19723 Hillyard, 1973; NZ#t#nen, 1973). In ear-

-

ly research, CNV was generally regarded as a correlate of expeFtancy, Therefore the name

" "Expectancy Wave" was used to denote the subjective probability of the immediate delivery
\

of the imperative stimulus (52). Later CNV has been suggested Es being related to many

other psychological mechanisms,
Despite the early interest in the relationship between CNV| and expectancy little
specific research attention has been directed at the possible Eelationship between expec-—
tancy and CNV. Moreover, much of this resezrch has provided only mixed results. Many in-
vestigators (Walter et al, 196L; Hillyard and Galambos, 196T; Karrer et al, 1973; Jér-
vilehto and MZntysalo, 1973) have used reaction-time (RT) settings, in which S2 prcbabi-
lity was varied. In such paradigums the effects of expectancy agd. motor preparation (for
separation of these concepts, see NZZtdnen, 1971) are confounéed because both increase
as S2 probability increases (Sanders, 1966; N&#tZnen, 1972). These studies have general-
ly found largest CNV amplitudes at submaximal S2 probabilities varying somevhere between
0.50 and 0.90, In the present study it 1s attempted to separate these two effects by
varying the S2 probability under two experimental conditions: 1) in a signal-detection
task in which no motor respomnse was required; 2) in a physicalfy identical RT-task in

which the subject had to react to S2 as fast as possiBle.

. METHODS
The EEG of 6 experienced subjects was monopolarly recorded from frontal (Fz), vertex

(Cz), parietal (Pz) and occipitel (0z) positions. A weak visual warning signal (S1) was
followed by an auditory S2 (1000 Hz, 50 msec) with en interval of one sec., The intertrial
interval was randomly varied betweén 8 and 11 sec. S2 was enbedded into noise (1000 Hz,
30 dB) so that it wac detectable in 80-90 percent of the trials. S2 was presented at 'a
within-block probadbility of .16, .30, .50, .70, .90 znd 1.C, and the subject was told

this prcbability before each block. Under the signal-detcction condition, the subject




-2 -

hed to press the "Yes" - or "No" - button to S2 after a delay of 1-2 sec to indicate
whether S2 was present or not. After each block he was told his percentage of missed
signals., Unaer the RT-condition, he was instructed to press the response button as fast
as possible to S2., After each block he was told his median RT,
EEG and EOG signals were averaged and for each derivation tﬁo CNV measures were taken:
|

the mean amplitude of early CNV (within the period &f 500-666 msec after S1) and late CNV

(834-1000 msec after S1) referred to the baseline (the mean amplitude within the period

of 333-0 msec before S1).

RESULTS
An analysis of variance of the CNV deta demonstrated that S2 probability had a signifi-

cant effect on the late vertex CNV amplitude under the RT-condition (p<0.01), but not on
the other CNV measures under either condition, Late CNV amplitude had an inverted U-curve
relationship with S2 probebility (Fig. 1). As shown in Fig. 1 both early and late CNVs at
Cz were larger under the RT-condition than under the signél-delection condition (early:

p<.01 ; late: p<.02). RTs became faster, when S2 probability increased (p<0.01).

DISCUSSION .
ks to the RT-conditicn, the vertex data (late CNV) corroborate the idea that highest

. The corresponding frontal

CNV emplitudes are associated with high uncertainty conditions

data appear consistenﬁl As to the detection task, the picture remains unclear, perhaps, be-

cause generally low amplitudes were recorded. Hence, it is not| possible to see what kind of

relationship would prevail between S2 probebility and CNV withput the possibly contaminat-
ing effect of the motor response. On the other hand, it appearg that the motor response in

: = : : : o . . b
this kind of experimental 51tuat10njjs1mportant:u1order1x>secuLe areasonable size of CNVg )

New experimental paradigms without motor response should be developed to attempt

to settle the question regarding the relationship between S2 probability and CNV.
Serious problems, however, might emerge in the interpreting even such good data.

For example, of highest CNV amplitudes which still are observed as associated with

high degrees of uncertainty, we might be tempted to regard CNW as a correlate of

uncertainty. Such a result, however, might simply reflect a hﬂgher degree of interest

\
or motivation of subjects under conditions involving high uncértainty as compared to

those involving less uncertainty.
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Fig. 1. Early and late CNV at frontal (¥Fz) and vertex (Cz) derivations as a
function of 52 probability under the signal-detection (solid line) and RT-

condition (dotted line),

FOOTNOTE

(x)-However, it appears to be a serious error of interpretation to ascribe the large
amplitude difference between the tasks to the mere activation of the pertinent
motor systems in the RT-task. This difference might also reflect a higher degree

of interest or motivation of the subjects in the latter kind of task.
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