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Abstract 

Recent theories of dual processing propose the existence of 
multiple Type 1 processes which cue responses during 
reasoning. If these responses do not point towards the same 
answer then that conflict may be detected. If the conflict is 
detected, Type 2 processing is initiated to resolve it. This study 
is concerned with the timeline and relative strength of different 
Type 1 processes in a modified base rate task. The task can cue 
congruent (stereotype and probability point towards the same 
answer) or incongruent responses. We varied the SOA 
(stimulus onset asynchrony) time between the stereotype 
inducing and base rate information. The study was a 2 
(congruence) × 3 (SOA: 200, 800, 1400ms) experimental 
design. The analysis of the total data set showed a significant 
congruence effect regardless of SOA for both response times 
and confidence. Additionally, an analysis of stereotypical and 
base rate responses was conducted for each level of SOA. 
Results showed a marginal response type by SOA interaction 
effect. Response times decreased for the base rate and increased 
for stereotypical responses as SOA increased. The same effect 
was not found for confidence ratings. The results imply 
responses cued by the stereotype information decreased in 
strength as SOA increased. This effect may lead to a conclusion 
that Type 1 process strength decays over time. 
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Introduction 

Recent models of thinking and reasoning within the broad 

dual-process approach have proposed the existence of 

multiple Type 1 processes (DeNeys, 2014; Pennycook, 

Fugelsang, & Koehler, 2015). These models suggest that 

typical reasoning tasks cue multiple responses which are 

based on the rapid processing. Some of these processes may 

rely on cognitive heuristics, while others may be based on 

processing which leads to responses traditionally attributed 

to analytical thinking. When these multiple Type 1 processes 

provide incongruent responses a conflict may be detected. 

Type 2 processing is then activated in order to resolve the 

induced conflict. The relative differences in strength of the 

initial Type 1 processes is a key assumption, necessary in 

order to explain why normatively incorrect responses are still 

chosen in a large percentage of situations even if the conflict 

is detected. 

Bago and DeNeys (2017) have expanded the idea of 

differential strength to include a function of strength. They 

hypothesise Type 1 processes (and their outputs) do not have 

a stable strength and thus a stable impact on the final 

reasoning decision. Instead, they propose that strength as a 

function of time has an inverted U shape, with a rise to peak 

strength and then a decay. A hypothetical situation is shown 

in Figure 1. In this hypothesised situation, two Type 1 

processes cue initial responses (I1, I2). Suppose that I1 

corresponds to a cognitive bias, it is initiated a fraction earlier 

than I2 which is based on, for example, probabilistic 

reasoning. If the final response is given at the T1 point in time, 

then the first initial response should be dominant, however, if 

the response is made at T2 the opposite should be true. This, 

of course, is a hypothesised situation. In reality, it is not clear 

whether strength functions would have this shape, and how 

the functions would differ between different Type 1 

processes.  

 

Figure 1: Hypothesised strength of responses (I1, I2) based 

on initial Type 1 processing over time (Bago & DeNeys, 

2017) 

Typical reasoning tasks are of particular use when it comes 

to inducing conflict and cueing different types of responses. 

The base rate neglect task has been used in psychological 

research for over four decades and has evolved several times 

during that period (Kahneman & Tversky, 1973; DeNeys & 

Glumicic, 2008; Dujmović & Valerjev, 2018). A streamlined 

version of the task presents the participant with a rather 

simple problem as in the example below. 

Person A is physically strong. 

Person A is chosen at random from 

a group of 997 teachers and 3 

professional boxers. 

Is Person A more likely to be a 

teacher or a boxer? 
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Most participants respond by answering that it is more 

likely for person A to be a boxer. This answer is incongruent 

with the base rate information for this group which heavily 

favours the alternative response. Research on this task has 

shown participants are sensitive to conflict even when 

choosing the stereotypical response (Dujmović & Valerjev, 

2018). This task may also be appropriate to test the 

hypothesised peak and decay of strength proposed by Bago 

and DeNeys (2017). By utilising stimulus onset asynchrony 

(SOA) between the stereotype inducing and base rate 

information there may be a way of manipulating the relative 

strength of the two processes (responses) at the time the 

participants make their final decisions. By extending the time 

between the presentation of stereotype inducing and base rate 

information we expected to increase the relative strength of 

the base rate information (the participants would make their 

decision at a time similar to T2 in Figure 1). 

The aim of this study was to manipulate the relative 

strength of cues for different responses in a base rate neglect 

task by introducing SOA between the stereotype inducing 

and base rate information and determine the impact of this 

manipulation on reasoning and metacognitive judgments of 

confidence. 

Method 

A total of 62 undergraduate psychology students participated 

in the study. The experiment was a 2 (congruence) × 3 (SOA) 

repeated measures design. Base rates and stereotypes could 

be congruent or incongruent and the time difference between 

the presentation of stereotype inducing information and base 

rate information had three possible values (200, 800, 1400 

ms). The single trial procedure can be seen in Figure 2. 

 

 

Figure 2: Single-trial procedure for the experiment 

The experiment was designed and conducted using the E-

Prime software package. There were 48 trials in total, eight 

per experimental condition. Since half of the trials were 

congruent and half were incongruent it was counter-balanced 

so that congruent trials for half of the participants appeared 

as incongruent for the other half. 

Results 

Total date-set analysis 

Outlier responses which had response times outside the +/-3 

standard deviation range were removed from the total data-

set before the analysis. These extreme responses made up 

2.02% of the total number of responses. 

The final results were formed by calculating mean response 

times and confidence ratings as well as the percentage of 

responses which were congruent with the base rate 

probability for each participant.  

Three 2×3 repeated measures ANOVAs were conducted in 

order to determine the impact of SOA between the stereotype 

inducing and base rate information on reasoning performance 

and metacognitive judgments. For all three variables, only the 

main effect of congruence proved to be statistically 

significant. Participants chose the base rate response more 

often in the congruent compared to incongruent conditions 

(F(1,61) = 78.73, p < .01, ηp
2 = .56). Responses were faster 

in the congruent compared to incongruent trials (F(1,61) = 

54.99, p < .01, ηp
2 = .47). Finally, participants were 

significantly more confident in the congruent trials (F(1,61) 

= 64.99, p < .01, ηp
2 = .52). 

Stereotype vs Base rate responses 

A further analysis was conducted to determine whether the 

SOA had an impact on differences between stereotype and 

base rate responses in incongruent trials. Analyses of 

variance were conducted for response times and confidence 

judgments. A marginal response type by SOA interaction 

effect was found for response times (F(1,52) = 3.10, p = .053, 

ηp
2 = .11). This interaction is shown in Figure 3. Participants 

became slower when responding according to stereotype 

inducing information for longer SOA times while they 

became faster when responding according to the base rate 

information. The same interaction effect was not found for 

confidence judgments. 

 

Figure 3: Response times for incongruent trials as a function 

of response type and SOA 
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Discussion 

The goal of this study was to determine the impact of SOA 

between stereotype inducing and base rate information on 

reasoning and metacognition in a base rate neglect task. The 

analysis of the total data set showed SOA had no influence 

on response times, confidence judgments or the number of 

base rate responses. This indicates that SOA does not induce 

decay of stereotype inducing information in working memory 

(the number of base rate responses does not increase with 

SOA). This is an important result in light of the main analysis 

of incongruent trials only. This analysis was conducted in 

order to compare stereotype and base rate responses when 

conflict is present. A marginal interaction effect showed base 

rate responses were slowest for the shortest, and fastest for 

the longest SOA. The stereotype responses showed the 

opposite pattern. It seems the strength of stereotype inducing 

information decayed over time, and that this decay is not 

easily attributed to decay in working memory. 

This result and interpretation have to be considered with 

extreme caution. There is a question of how the variability in 

reading time of the stereotype inducing information impacts 

reasoning performance. Furthermore, the effect seems to be 

quite subtle, impacting only response times and shown only 

as a marginally significant interaction. Replication of the 

result with tighter experimental control is necessary. 

Additionally, the opposite pattern of cueing would also be 

interesting. Showing base rate information and then 

introducing SOA before showing stereotype inducing 

information to produce the same effect for base rate responses 

would provide corroborating evidence for the hypothesised 

strength functions. 
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