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Does providing a subtle reasoning hint remedy the 
conjunction fallacy? 

 

Dimitris Stergiadis 
 
 

Humans are in general poor at making judgments that adhere to the logical principles of probability 
theory. One demonstration of this is termed the “conjunction fallacy”: judging a conjunction (A&B) 
as being more probable than its constituent (A). Systematic commitment of the conjunction fallacy 
has been shown in numerous studies on probability judgments. Different actions to remedy the 
fallacy have been suggested. According to the nested-sets hypothesis, when the nested-set structure 
of a problem becomes clear (i.e. the relation between categories and subcategories), then the 
conjunction fallacy is remedied. However, previous demonstrations of this remediation have 
provided very explicit task-related information and it can be questioned whether it is trivial that such 
information leads to more correct judgments. The primary aim of this study was to test the nested-
sets hypothesis in two different formats of a probability judgment task, by more subtly hinting about 
the nested-set structure. Twenty-nine participants were randomly divided into two groups, one 
Probability condition and one Informed probability condition, where participants in the latter 
condition were provided with the hint. The second aim was to investigate whether the Informed 
probability condition was performed more slowly, potentially due to the time-cost of more elaborated 
judgments. The results show that a subtle hint about the nested-set structure was able to remedy the 
conjunction fallacy in a forced-choice probability judgment task but not statistically reliably in a 
probability estimation task. No response-time differences were observed between the conditions. 
The results support the nested-sets hypothesis and imply that even a subtle reasoning hint clarifying 
the relation between categories and subcategories might remedy one of the most robust probability 
judgment fallacies.   
 
 
Människor är i allmänhet dåliga på att göra bedömningar som följer principer för sannolikhetsteori. 
En indikation på det är ”konjunktionsfelet”: att bedöma en konjunktion (A&B) som mer sannolik än 
sin konstituent (A). Konjunktionsfelet har påvisats i flera studier på sannolikhetsbedömningar. Olika 
sätt att avhjälpa felet har föreslagits. Enligt nested-set hypotesen föreslås att när nested-set 
strukturen av ett problem blir tydlig (dvs. relationen mellan kategorier och subkategorier), minskas 
benägenheten att begå konjunktionsfelet. Däremot har tidigare demonstrationer av den här 
minskningen angett väldigt explicit uppgifts-relaterad information och det kan ifrågasättas om det 
är trivialt att sådan information leder till mer korrekta bedömningar. Studiens primära syfte var att 
testa nested-set hypotesen i två olika sannolikhetsbedömningsformat, genom att subtilt antyda om 
nested-set strukturen. Tjugonio deltagare delades slumpmässigt in i två grupper, en 
Sannolikhetsbetingelse och en Informerad sannolikhetsbetingelse, där den senare betingelsen fick den 
extra informationen. Det andra syftet var att undersöka om Informerad sannolikhetsbetingelsen 
skulle utföras långsammare, potentiellt på grund av tids-kostnaden av mer elaborerade 
bedömningar. Resultatet visar att en subtil antydan om nested-set strukturen minskade 
konjunktionsfelet i en fler-vals uppgift på sannolikhetsbedömningar men inte statistiskt pålitligt i en 
sannolikhetsestimeringsuppgift. Inga responstidsskillnader hittades mellan betingelserna. Resultat 
stödjer nested-set hypotesen och antyder att även en subtil antydan som klargör relationen mellan 
kategorier och underkategorier kan åtgärda ett av de mest robusta tankefel som observerats vid 
sannolikhetsbedömningar.     
 
 

Human’s seemingly poor abilities to reason in probabilistic terms in experimental 
contexts have raised concerns about reasoning in a rational manner also in practical 
real-world situations (Hertwig & Gigerenzer, 1999). One explanation of why 
probability judgments are so poor is that people tend to use heuristics when faced
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 with complex decisions, or as Tversky and Kahneman (1974) frame it: “people rely 
on a limited number of heuristic principles which reduce the complex tasks of assessing 
probabilities and predicting values to simpler judgmental operations” (p. 1124). 
Heuristics are defined as “methods for arriving at satisfactory solutions with modest 
amounts of computation” by Simon (1990, p. 11).  
 

One example of a heuristic is the representativeness heuristic (Tversky & Kahneman, 
1972), according to which the subjective probability of an event is determined by a) 
the degree to which it is similar in essential characteristics to its parent population, 
and b) the degree to which it reflects the salient features of the process by which it 
is generated. Judging a person to be a feminist because that person is concerned with 
discrimination and social issues would be evidence of the representativeness 
heuristic. Another example is the heuristic of availability, according to which a 
person tends to evaluate the frequency of classes or the probability of events by the 
availability of the relevant instances this person has in mind (Tversky & Kahneman, 
1973). One would overestimate for example the amount of people eating yoghurt if 
most of the people that person knew were eating yoghurt.  
 

Heuristics can often be of service but there are cases in which they can lead to logical 
errors of thought (Tversky & Kahneman, 1974). The representativeness along with 
the availability heuristic seem to be responsible for a phenomenon named the 
conjunction fallacy (Tversky & Kahneman, 1983). The conjunction fallacy refers to 
the violation of the conjunction rule when directly comparing A to A&B (Tversky & 
Kahneman, 1983). A large number of studies have demonstrated this fallacy (see e.g. 
Dulany & Hilton, 1991; Fiedler, 1988; Hertwig & Gigerenzer, 1999; Nilsson, Winman, 
Juslin & Hansson 2009; Sloman, Over, Slovak & Stibel, 2003; Tentori, Bonini & 
Osherson, 2004; Tversky & Kahneman, 1983). One of the most famous examples is 
from Tversky and Kahneman’s well-cited article (1983) and begins with this 
description: 
 

“Linda is 31 years old, single, outspoken and very bright. She majored in philosophy.  
As a student, she was deeply concerned with the issue of discrimination and social 
justice, and also participated in antinuclear demonstrations. 
 
 
Which of the following is more probable: 
 
1. Linda is a bank teller (A) 

2. Linda is a bank teller and is active in the feminist movement (A & B)“ (Tversky & 
Kahneman, 1983, p. 297) 
 
The probability of a conjunction P(A&B), cannot possibly be greater than the 
probabilities of either of its constituents, P(A) and P(B), because the extension of the 
conjunction is contained in the extension of its constituents (Tversky & Kahneman, 
1983). However, Tversky and Kahneman found that the majority of their 
participants (85%) in the study committed the conjunction fallacy when judging 
that it was more probable that Linda is a bank teller and is active in the feminist 
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movement than that Linda is a bank teller. The authors view was that people invalidly 
judged the probability of Linda being a bank teller and a feminist due to the 
representativeness heuristic (Tversky & Kahneman, 1983). 
 

Kahneman and Frederick (2002) suggest that the key mechanism behind the 
conjunction fallacy is attribute substitution. This process has been suggested to be 
the root of the representativeness and availability heuristics (Kahneman & 
Frederick, 2002). An attribute substitution arises when someone is asked to answer 
a difficult question but instead answers an easier one without being aware that a 
substitution has occurred (Kahneman & Frederick, 2002). Thus, according to 
attribute substitution, when committing the conjunction fallacy, probability 
judgments are being substituted for similarity judgments, an attribute that is easier 
to estimate than probability (Kahneman & Frederick, 2002). As for the Linda 
example, this explanation implies that participants commit the conjunction fallacy 
because they judge Linda to be more similar to “a bank teller and is active in the 
feminist movement” than to “a bank teller”. 
 
However, psychologists and cognitive scientists have suggested other 
interpretations of why this fallacy occurs, which fall into the two broad categories X, 
and Y. Starting with X, a number of articles focus on mechanisms for decision 
making. Gigerenzer & Hoffrage (1995) question if the mind is predisposed against 
computation of probability judgments whereas Costello (2009) argues that the 
fallacy can be explained by the equation of standard probability theory for 
conjunction, assuming that there is random variation in the probabilities for the 
constituents used in the equation. In category Y, Hertwig, Björn, and Krauss (2008) 
argue that the word “and” found in the meaning of the Linda problem represents the 
logical operator ^. They asked participants in several of their studies how they 
inferred the conjunction by trying various methods of probing their understanding 
of and-conjunctions. They found evidence that people who did not comply with the 
conjunction rule inferred meanings of “and” that differ from the logical operator ^, 
arguing thus whether the implications of the inference violation of the and-
conjunctions should be seen as manifestations of fallacious reasoning or as 
pragmatic and semantic inferences (Hertwig, Björn & Krauss, 2008). A fair amount 
of research have been focusing on the linguistic ambiguity of the problem. The way 
the problem is framed sometimes makes the alternative A (Linda is a bank teller) to 
be understood as A^¬B (Linda is a bank teller and not active in the feminist 
movement). Tentori, Bonini, and Osherson (2004) found evidence that it is unlikely 
that the conjunction fallacy results from interpreting (A) as (A^¬B) due to the fact 
that (A^¬B) existed as an additional choice in their experiments, along with 
alternatives (A) and (A^B). The conjunction (A^B) was chosen more often than the 
(A) and (A^¬B) combined in both of their experiments (Tentori, Bonini & Osherson, 
2004). Results from those studies show that it is unlikely that the fallacy occurs from 
interpreting (A) as (A^¬B) (Tentori, Bonini & Osherson, 2004). The fallacy could 
neither be explained by the use of the word “probable” according to findings from 
the second experiment of the same study, due to the fact that they avoided that kind 
of terminology (Tentori, Bonini & Osherson, 2004).
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Can the conjunction fallacy be remedied? Many authors have showed that the fallacy 
can be reduced by removing the term “probability” from the classical Linda-problem 
and instead using the term “frequency”, which seems less ambiguous (Fiedler, 1988; 
Hertwig & Gigerenzer, 1999; Tversky & Kahneman, 1983). According to Sloman and 
colleagues (2003), Tversky and Kahneman interpreted this result as that by 
presenting the options as concrete classes makes the inclusion relations between 
those classes more transparent to the participants. Sloman and colleagues (2003) 
termed this the nested-sets hypothesis and gave it four basic claims. Firstly, when 
people read frequency descriptions they represent instances of categories and not 
properties. Secondly, those instance representations have the ability to reveal the 
set-structure of a problem. The third claim points out that the nested-sets relation 
can become cognitively transparent when it comes to problem solving if the set 
structure is revealed. Lastly after making nested sets transparent, it is easy using 
them in making arithmetic operations and not just for frequency problems.  
 
Sloman and colleagues (2003) indeed showed in an experiment that it is not the 
frequency frames alone that improve performance over probability frames, but for 
the frequency frame to work, the nested-sets structure of the problem has to be 
exposed, so that the set structure can become transparent. The transparent set 
structure though, can only be of use if the critical relations are simple enough, so 
that they can be extracted and used (Sloman et al., 2003). A study by Girotto and 
Gonzalez (2001) showed that when information that individuals were shown 
prompted a representation of which (A&B) and (¬A&B) could be extracted, they 
were able to infer correct frequency formats or chance predictions for events A and 
¬A. The result was similar for both probability and frequency formats and could not 
be replicated when representations were not clear enough to be extracted and used 
(Girotto & Gonzalez, 2001). 
 

Recently, Karlsson, Andersson, Israelsson, Stillesjö, Eriksson, and Juslin (2015) 
further demonstrated that hinting about the nested-sets structure remedied the 
conjunction fallacy to a large extent across several repeated judgments of Linda-like 
problems. The hint was shown to one group in the beginning of the experiment, to 
which the relationship between categories and subcategories associated to the 
Linda-problem was explained (see Appendix A). About 70% of the judgments did 
not commit the conjunction fallacy in that condition. However, the hint was very 
explicit, almost giving the participants direct instructions on how to solve the task. 
 

Can even a more subtle hint remedy the conjunction fallacy? The goal of this study 
was to test the nested-set hypothesis by exposing participants to a more subtle hint 
about the nested relation of set-structures. It is hypothesized that mentioning the 
relation between a category and its subcategories, should be enough to induce 
participants’ normative intuitions and make them reason extensionally without 
succumbing to heuristics of intuitive reasoning (see Appendix B for the hint). 
 

Another hypothesis is to investigate whether there are differences in response times 
between individuals that will get the subtle hint (informed probability condition) and 
those that will not (probability condition). A difference between the conditions could 
imply that participants are using different processes while making judgments 
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(Kahneman & Frederick, 2002). If a person indeed needs extensional reasoning to 
answer in compliance with probability rules (Tversky & Kahneman, 1983) means 
that the informed probability condition, if behaving more correctly, would have 
longer response times than the probability condition which supposedly uses 
rapidautomatic and effortless responses (Kahneman & Frederick, 2002) assumed to 
be part of an intuitive system. 
 

Method 
 

Participants 

Twenty-nine students from the University of Umeå participated in the study. Sixteen 
female participants (MAGE = 23.63) and 13 male participants (MAGE = 23.62) were 
split into two groups of 15 participants in the probability condition and 14 
participants in the informed probability condition in a between subjects design. The 
study utilized a convenience sample from the University campus. According to the 
Helsinki declaration, all participants signed an informed consent prior to the 
participation and received 150 Swedish kronor for participation. 
 

Material 
Participants completed two versions of a probability judgment task.  
 
Forced choice probability judgments. Thirty problems similar to the Linda problem 
of Tversky and Kahneman (1983) were used for this study. Problem formulations 
were taken from Karlsson and colleagues (2015). The description of the problems 
had the same structure as the Linda problem, describing name, age, study major and 
either hobby or interest. In contrast to the Linda problem, four alternatives were 
presented instead of two with the two additions serving as distractions. One with an 
unlikely constituent (A), one extremely unlikely constituent (D), one conjunction 
with two unlikely constituents (A & C) and one conjunction with one unlikely and 
one likely constituent (A & B). An example from the descriptions with the possible 
alternatives: 
 

Fadime, 26, has studied Computer Science and likes Japanese series. 
 

Is it more probable that the person being described is a: 
 

1. Bartender and interested in computer games (A&B) 

2. Diplomat (D) 

3. Bartender (A) 

4. Bartender and pipe smoker (A&C) 
 

The correct answer would be bartender (A) whereas a choice of the alternative 
bartender and interested in computer games (A&B) would be evidence of the 
conjunction fallacy. Along with the judgment problems there were also 30 
orthography tasks. In these tasks participants had to identify a grammatical error in 
one of four alternatives shown. This was used as a control task in an fMRI study 
(Andersson, Stillesjö, Eriksson, Juslin, Nyberg, & Karlsson, 2015) but was not 
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analyzed in this study. The tasks were presented in a random order for each 
participant.  
 
Numerical probability estimates. Participants made probability estimates (in %) for 
each of the alternatives on each of the 30 person descriptions in an electronic 
questionnaire. Participants were explicitly told that the four estimated probabilities 
per person description not needed to sum up to 100%.  
 
Response times. A standard PC was used for the forced choice probability judgment 
task. Respondents answered by pressing a number (1-4) corresponding to their 
choice on a standard keyboard. For each task, firstly the description of the problem 
was presented, followed by the line “Is it more probable that the person being 
described is a:”. Then the four alternatives were presented. The response times were 
measured at the presentation of the alternatives.  There was a fixing point in the 
middle of the screen between the presentations of the tasks. Participants were told 
that this existed for technical reasons. 
 
Moreover, participants answered questions about how they reasoned when 
choosing an alternative and if they had previous knowledge about a) Daniel 
Kahneman, b) the conjunction fallacy or c) the Linda problem. 
 

Procedure 

Participants were first welcomed and seated. They got introductory information 
about the experiment and were then given written instructions on the experiment 
depending on the condition they were in. The probability condition got a copy with 
an example of the tasks they were going to face in the test. The informed probability 
group participants was shown a text giving clues about the nested set structure of 
the problems (see Appendix B). Participants in both conditions were told to read the 
instructions carefully, and after they had done so, they were asked if they would be 
able to explain the information they got for a naive listener without looking at the 
text. If the answer was “no”, they were asked to read it again. Afterwards they read 
and signed a consent stating that their participation was voluntary and that they 
could interrupt at any time during the experiment without further explanation. At 
this stage the informed probability condition was also given a copy with an example 
of the tasks that would be in the test. After they had signed the consent, participants 
executed a trial of the test with two examples in order to get introduced to it. Next, 
they started the test. When they were done, they were asked to fill in an interactive 
PDF questionnaire. The questionnaire included the thirty estimation tasks and 
asked for a percentage evaluation for each of the alternatives of every person 
description. Lastly, participants were thanked for their participation and given 150 
Swedish kronor compensation for their participation.   

Results 
 

Eleven participants (six in the probability condition and five in the informed 
probability condition) stated that they had previous knowledge about the Linda 
problem and/or the conjunction fallacy and therefore these participants could not 
be included in the data analyses. The results will be presented in three sections: 1), 
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the forced choice probability judgments, 2) the numerical probability estimates, and 
3) the response times.  
 

Forced-choice probability judgments 

A paired samples t-test on the forced choices revealed that participants in the 
probability condition chose the conjunction (A&B) significantly more often than 
they chose the constituent (A): MA = 3.78, SDA = 9.15 vs. MA&B = 24.33, SDA&B = 8.95; 
t(8) = -3.42, p=.009. On the other hand, a paired samples t-test on the same choices 
of the informed probability condition demonstrated that the constituent (A) was 
chosen significantly more often than the conjunction (A&B): MA = 24.22, SDA = 9.6 vs. 
MA&B = 4.33, SDA&B = 9.77; t(8) = 3.11, p = .015. The results suggest that participants 
in the informed probability condition were able to resist committing the conjunction 
fallacy while the participants in the probability condition were not (see Figure 1), 
thus giving support to the hypothesis that even a subtle hint about the nested-set 
structure was enough to alleviate the conjunction fallacy. 
 

 
 

Figure 1. Mean number of choices of the constituent (A) in blue and the conjunction 
(A&B) in red separately for each condition in the forced choice task. Distribution of 
responses is shown by the vertical lines with a confidence interval of 95%. 
 

Numerical probability estimates 

Figure 2 reveals that the results from the estimation task were similar to the results 
from the forced choice task. A paired samples t-test on the numerical estimates task 
revealed that the probability condition estimated the conjunction (A&B) to be more 
probable than the constituent (A): MA = 6, SDA = 11.1 vs. MA&B = 22.67, SDA&B = 12.45, 
but this difference was not significant: t(8) = -2.14, p = .065. On the other hand, a 
paired samples t-test on the informed probability condition demonstrated that they 
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estimated the constituent (A) to be more probable than the conjunction (A&B): MA 

= 19.22, SDA = 12.63 vs. MA&B = 6.45, SDA&B = 11.46; but this difference was also not 
significant: t(8) = 1.71, p = .12 
 

 
 

Figure 2. Mean probability estimates for constituent (A) in blue and conjunction 
(A&B) in red for each condition separately in the numerical probability estimates 
task. Distribution of responses is shown by the vertical lines with a confidence 
interval of 95%. 
 
Response times 

A repeated measurements ANOVA was used to analyze differences in response 
times. Participants’ response times were first averaged over their 15 first trials 
(early response times) and then over their 15 last trials (late response times). 
Thereafter the ANOVA was defined with condition (probability vs. informed 
probability) as between-subjects factor and time (early vs late) as within-subjects 
factor. There was a significant main effect of time found (F(1, 16) = 5.57, MSE = 1155, 

p = .031, 2

p = .258) (see Figure 3). The responses were faster for both conditions 

during the second half of the test compared to the first. However, there was no main 

effect of condition (F(1, 16) = .670, MSE = 1388, p = .425, 2

p = .040) nor was there a 

significant interaction between condition and time (F(1, 16) = .341, MSE = 3690, p = 

.567, 2

p = .021).  
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Figure 3. Average response times for the first and last 15 trials for the probability 
and informed probability conditions. 
 

Discussion 
 

In this thesis, I was able to demonstrate that a subtle hint about the nested-set 
relation of categories was enough to remedy the conjunction fallacy. Participants in 
the informed probability condition chose the constituent (A) significantly more often 
than the conjunction (A&B), while the case was vice versa in the probability 
condition. Moreover, individuals that were exposed to the subtle hint also made 
numerical estimates of the probabilities more in line with probability laws than 
those who were not exposed to it, albeit these differences did not reach conventional 
levels of statistical significance, perhaps due to the limited sample size.  
 
The results are in accordance with previous studies hinting about the nested-sets 
structure (see e.g. Girotto & Gonzalez, 2001; Karlsson et al., 2015; Sloman et al., 
2003; Yamagishi, 2003). Potentially, the hint made the nested-set relation 
transparent to the participants so they were able to use this knowledge in their 
probability judgments. This gives strong support to at least the last two claims in 
Sloman and colleagues (2003) nested-set hypothesis. The results indirectly support 
the claim that it is not frequency formats per se that benefit statistically correct 
reasoning (Gigerenzer & Hoffrage, 1995), but the transparency between the relation 
of categories and subcategories that these representations offer.  
 
However, no significant differences between the conditions were found with regard 
to the response times. This is in contrast to what was assumed and questions the 
idea that a fast and intuitive system is used by individuals committing the 
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conjunction fallacy and a slow and extensional reasoning system is used by those 
that do not commit the fallacy (Evans & Stanovich, 2013; Kahneman & Frederick, 
2002). Even though it cannot be ruled out that a study with larger sample sizes 
would have demonstrated significant effects, it should be noted that the trend in the 
data in Figure 3 is rather in the opposite direction as would have been suggested by 
Kahneman and Frederick (2002), that is, the informed probability condition 
responds numerically faster than the probability condition. Interestingly though, 
both conditions responded faster during the second half of the experiment, 
suggesting that if the informed probability condition was using extensional 
reasoning in the beginning of the task, that process might have become more 
intuitive over the course of time. However, as there was a similar decline for the 
probability condition, the response time differences could rather be attributed to 
training effects (see Karlsson et al., 2015, for similar results). 
 

An additional important finding of this study is that the conjunction fallacy remains 
stable throughout the course of 30 similar tasks and is not only occurring in one-off 
examples as have been used frequently in the previous literature (Andersson et al., 
2015; Karlsson et al., 2015). This suggests that the conjunction fallacy is a very 
robust phenomenon. 
 

Why is it that the majority of the participants do not comply with the laws of 
probability in these problem formulations? Does this imply that human abilities to 
reason rationally are only evident in certain contexts or after being helped (for 
example by a subtle reasoning hint)? Juslin, Nilsson and Winman (2009) point out 
that probability theory may be the logical choice for decision makers, but as humans 
often have to make decisions based on small samples it is not certain that probability 
laws imply better decisions based on these small samples in real-life situations.  
 
Alternatively, it might be the case that we have resorted to a kind of representative 

thinking throughout our evolution because it gave us faster answers when they were 

needed, or as Cosmides and Tooby (1994) frame it “Our intuitions were designed to 

generate adaptive behavior in Pleistocene hunter-gatherers, not useful theories for 

physicists and cognitive scientists.“(p. 66). In case one saw a scorpion, for example, it 

wouldn’t be rational to analyze what the probabilities were that a scorpion happens 

to be there. Rather, one would quickly infer a judgment that a scorpion is there and 

take the actions required to distance oneself from it, thus adapting to the situation.  

 
There are many situations today, though, which require that one does take 
probability laws into consideration. For example, deciding on the possibility that a 
patient has a particular disease or the success rate of a specific treatment. For that 
reason it is important to investigate how it can be facilitated that a person's 
normative intuition awakens. The current study suggests that introducing a subtle 
hint about the nested-set relations might be one way to go. 
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Appendix A (translated to English) 

 

Background  
Imagine buying a bag of wine gums with almost exclusively black candies – improbable, 

but not impossible. When picking a candy at random it is probable that you will get a black 

candy. However, if someone would ask you whether it would be more probable to pick a 

black candy or a candy, the correct alternative would be candy. That alternative contains all 

subcategories – red candy, green candy, yellow candy and so on – but also black candy, 

which was the other alternative. As black candy is a subcategory to candy, it can never be 

more probable to randomly pick a black candy than to pick a candy.  

 

Humans seldom seem to follow this line of reasoning when making decisions. The 

following example has been used by researchers to illustrate this:  

 

“Linda is 31 years old, single, outspoken, and very bright. She majored in philosophy. As a 

student, she was deeply concerned with issues of discrimination and social justice and also 

participated in antinuclear demonstrations.”  

 

Which is more probable:  

1. Linda is a bank teller  

2. Linda is a bank teller and is active in the feminist movement.  

 

In a majority of cases, humans judge it as more probable that Linda is a bank teller and 

active in the feminist movement, which is impossible. All bank tellers who are active in the 

feminist movement are also bank tellers. The opposite is however not true. There are bank 

tellers who are not active in the feminist movement. Linda could, despite the description, be 

one of them.  

 

Based on the description, it seems improbable that Linda is a bank teller – similar to the 

unlikely case of buying a bag of wine gums with almost exclusively black candies. 

Nevertheless, it is even more improbable that Linda is a bank teller and active in the 

feminist movement – in the same way that it is more improbable to pick a black candy rather 

than a candy from the bag.  

 

It is always more probable that you will pick a candy from the bag of wine gums, than the 

subcategory black candy. In the same way, it is always more probable that Linda is a bank 

teller than the subcategory bank teller and active in the feminist movement.  

 

In some, but not all of the tasks in this study you will be able to utilize the 
information above. 
 
 

 
 

 

 
 



 

 

Appendix B (translated to English) 
 

How do we make decisions? 
 

 

 

Background 

 

 

Imagine buying a bag of wine gums with almost exclusively black candies 

– improbable, but not impossible. When picking a candy at random it is 

probable that you will get a black candy.  

 

However, if someone would ask you whether it would me more probable to 

pick a black candy or a candy, the correct alternative would be candy. That 

alternative contains all subcategories – red candy, green candy, yellow 

candy and so on – but also black candy, which was the other alternative. As 

black candy is a subcategory to candy, it can never be more probable to 

randomly pick a black candy than to pick a candy.  

 

For the same reason it is always more probable that a person is tall than it 

is tall and thin: to say that a person is tall includes all subcategories -tall 

and thin, tall and fat, tall and normal weighted etc.  

 

For the same reason it is as well always more probable that a person is 

blond than that it is blond with blue eyes: to say that a person is blond 

includes all subcategories – blond with blue eyes, blond with brown eyes, 

blond with green eyes.  

 

In some, but not all of the tasks in this study, you will be able to 

utilize the information above. 
 

 


