
Latency, stochastic dominance, 
and laterality effects 1, 2, 3 

Definitions of transitivity of choice are provided for laten
cy of choice, and it is shown that in both preferential and 
judgmental choice behavior this definition accurately reflects 
probabi lis tic transitivity of choice. It is shown, moreover, 
that both temporal and probabilistic transitivity are subject 
to laterality effects as predicted by Coombs' unfo lding 
theory. 

This report deals with transitivity of choice in both 
preferential and judgmental choice behavior. It also 
examines the effects of laterality (see Coombs, 1958, 
1964 for complete discussion of laterality) on strong 
stochastic transitivity. Finally, conditions oftransitivity 
are defined on latency of choice and the effects of 
laterality on this condition of transitivity are also 
investigated. 

Prior to indicating the constraints imposed on choice 
behavior by the various degrees of transitivity we first 
define: 
(1) Stochastic Dominance: Si(SD)Sj',Pr[Si,>Sjl>Pr[Sj,>Si1 
(where Si,>Sj denotes that stimUlus Si IS ordered above stim
ulus Sj)' Si IS called stochastically dominant ISD), and Sj is 
called stochastically non-dominant. Whenever, Pr[Si,>Sjl" 
Pr[Sj,>Si1 then Si and Sj are called stochastically equivalent 
(SE). 

The various conditions of transitivity can now be stated 
as follows: 
(2) Strong-Stochastic Transitivity (SST) Given SilSmSj and 
SjISD)Sk then P r[Si,>Sk l>max.!P r[ Si,>Sj 1, P r[ Sj,>Sk 11: 
(3) Moderate-Stochastic Transitivity (MST) Given Si(SD)Sj 
and S/SD)Sk then Pr[Si,>Sk1>min.IPr[Si,>Sjl.Pr[Sj,>Sk11. 
(4) IVeak-Stochastic Transitivity (WST) Given Si(SD)Sj and 
Sj(SD)Sk then Si(SD)Sk' 

Corresponding to (2) and (3), respectively, transitivity 
conditions on latency of choice can be defined as follows: 
(5) Strong-Temporal Transitivity (STT) Given Si(SD) and 
Sj(SD)Sk then I(Si,>Sk)<min.II(Si,>Sj);l(Sj,>Sk)l (where 
IrSi,>Sk) denotes the mean I atency of the set of choices 
when Si is ordered above Sj)' 

(6) M oderate-T em~oral Tr~nsitivi~y (MTT)_ Given Si(SD)Sj 
and Sj(SD)Sk then L(Si,>SkL<max.IL(Si,>Sj),L(Sj,>Sk)1 

The following possible relationships will be inves-
tigated in this paper: 

(R1): SST < -> STT 
(R2): MST < -> MTT 
A preliminary analysiS of data obtained from an 

experiment conducted by the author suggested that the 
above relationships held strongly and that SST and STT 
were subject to laterality effects as predicted. In this 
experiment the stimuli were two outcome gambles (for 
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a description of this experiment see Petrusic, 1966), 
and the Ss were required to indicate their preferences 
and to judge which gamble was riskier in each pair by 
the method of paired comparisons. It turned out that 
each S's preference ordering would be generated by 
folding his risk scale and, thus, it was possible to 
determine the effects of laterality on SST and STT. 
Since these results are based on only two Ss, and since 
the determination of laterality depending on a S folding 
his own risk scale at the preferred amount of perceived 
risk, the results may have been somewhat tenuous. Thus, 
a second set of data, taken from Greenberg (1961) was 
utilized for testing (Rl) and (R2) and for determining 
whether SST and STT are subject to laterality effects. 
These data were selected because a clearly defined 
J-scale existed from which preference orderings could 
be generated. Consequently, the effects of laterality 
could be established with greater confidence than in the 
author's experiment. 
Method 

This experiment is described in its entirety in 
Greenberg (1961). Four male undergraduate students 
at the University of Michigan served as Ss in this 
experiment. 

Six shades of gray were used as stimuli and were 
constructed from neutral density filters. Stimuli were 
presented in pairs under the following four sets of 
instructions. 

Bl. "Choose that patch which appears to be the 
darker of the two"; 

A2. " ... choose that patCh which you prefer as the 
better representative of a good medium gray"; 

A3. " ... choose that patCh which you prefer as the 
better representative of a good light gray"; 

A4. " ... choose that patCh which you prefer as the 
better representative of a good dark gray." 

Stimulus pairs were projected on a screen and Ss 
made their choices by pressing one of two keys. The 
S's response and its latency were automatically re
corded on an IBM card. 

A total of fifty replications on each stimulus pair 
was obtained under each of the four sets of instructions. 
Resillts 
Stochastic and Temporal Transitivity: (R1) and (R2) 

The data for all four Ss and all three Task A tasks 
have been combined since there were no differences 
between Ss with respect to the degrees to which :::>:::>'1' 
and STT held, and since too few triples for each 
laterality class were obtained from each S. SST was 
determined from the summary over all replications, 
and STT was determined from the mean dominant 
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latencies over all replications. 
The hypothesis of independence between conditions 

(2) and (5) is rejected (X2 = 58.35; df= 1; p < 0.001) for the 
Task A data. For 199 of the 240 triples, or in 82.9 
percent of the cases, SST and STT simultaneously 
hold or fail to hold for the Task A data. MST and MTT 
simultaneously hold in almost every case. For the Task 
B data 76 of the 80, or 95.9 percent of the triples, 
simultaneously satisfy both SST and STT. i\ll triples 
satisfy MST and MTT. 
Laterality Effects 

Table 1 presents the frequency of cases in which 
SST and STT simultaneously hold or fail to hold accord
ing to type of triple. No bilateral split triples violate 
SST and in one case of 9 STT is violated. For unilateral 
triples SST is satisfied in 57 of 62 cases and in 59 
cases STT is satisfied. Thus a total of 66 of 71 triples, 
which are bounded by a unilateral pair of stimuli, 
satisfy SST and 67 satisfy STT. However, for the triples 
where an embedded pair of stimuli is bounded by a 
bilateral pair of stimuli (bilateral adjacent triples) SST 
holds in 21 of 45 cases and STT in 16 cases. This dif
ference between type of bounding pair is statistically 
significant (X2 = 29.06; df = 1; p < 0.001) for both SST and 
STT. 

MST is of course not differentially satisfied by the 
various triples. 
Discussion 

The results strongly suggest that response latency 
is an extremely sensitive alternative response measure 
in that it reflects relatively accurately stochastic tran
sitivity of choice and the effects of laterality on SST. 
One important implication of (R1) and (R2) is that 
response latency from a single replication may possibly 

Type of 

Table 1. Effects of laterality on SST and STT. 

Summary over all replications, tasks and subjects. 

Original data taken from Greenberg, M. (1961) 

SST 

Type of Sat. Not. Sat. 
Bounding Stimulus Triple Sat. 14 2 
Pair S 

Bilateral T Not.Sat. 7 22 
Bilateral T 

Adjacent 
Total 21 24 

SST 

Sat. Not. Sat. 
Sat. 56 3 

S 
Uni lateral T Not.Sat. 1 2 

T 
Unilateral Total 57 5 

SST 

S Sat. 8 0 
Bi lateral T Not.Sat. 1 0 
Split T 

Total 9 0 
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Total 
16 

29 

45 

Total 
59 

3 

62 

8 
1 

9 

be used as a technique for asseSSing SST and MST where 
it is not possible to obtain several independent replica
tions of paired comparison choices, 

Luce's (1959) criticism that in the Coomb's (1958) 
study SST was not determined from paired-comparison 
choices but from the decomposed rankings of Ss of four 
stimuli (quads) is not applicable in this study. Never
theless strong transitivity is violated as predicted by 
unfolding theory on the basis of both inconsistency of 
choice and latency of choice. 

It should be noted that the transitivity conditions as 
defined in this paper are not independent of SD. In this 
study the latency data were primarily viewed as an 
alternative response measure, which could be utilized 
to confirm or disconfirm the results on SST and lateral
ity effects. If transitivity of latency is to be defined 
independently of SD then such definitions would take 
the following form, after first defining temporal domi
nance; 

(7) Temporal Dominance (TO) SpO)Sj"l(Sj,>Sj)<l(SFSi)' 
(B) Weak Temporal Transitivity (WTT): Given SPO)Sj' and 
S·(TO) Sk then Sj(TO)Sk' 
(~) Moderate Tem~ral Transitiv~ty (MTT)~ Given Si(TO)Sj 
and SPO)Sk then L(Si,>Sk)<max.{L(Si·>~j), L(Sj,>Sk)! 
(10) Strong Temporal Transitivity (STT): Given SPO)Sj and 
SPO)Sk then l.(Si,>Sk)<minl1.(Si,>Sj), l.(Sj,>Sk)l 

Now, one can inquire whether the following inter-
relations hold; 

(R3) WST < -> WTT 
(R4) MST < -> MTT 
(R5) SST<->STT 
Whether, these interrelations hold, however, now 

depends on whether SD <-> TD holds, for if not, the 
orderings on a triple (Si, Sj' ~) may be completely 
reversed. Moreover, the results of Petrusic (1966) 
suggest that whether these relations will hold may 
depend on the particular response set that is operating. 
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