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ABSTRACT

When making decisions, people can either rely on a gut feeling or engage in
reasoned analysis to make a choice. Past research has made competing claims on whether
relying on gut feelings or reasoned analysis leads to better decisions. However, these
competing claims may be due to the types of decisions being made. Relying on gut
feelings has been demonstrated to be superior in judgments about attitudes and leads to
greater post-decision satisfaction. However, prior research demonstrating the benefits of
gut feelings has used subjective and mostly unverifiable criteria for which to judge the
quality of a decision. On the other hand, reasoned analysis has largely been found to be
beneficial in other tasks that have an objective, verifiable outcome or criterion for which
to judge the quality of a decision. Here, we explore a potential exception to this, sports
forecasting. Prior research has demonstrated that relying on gut feelings leads people to
make more accurate forecasts about the outcome of sporting events. The first aim of the
current research was to replicate this result. However, across the 5 experiments reported
here, we see no evidence that relying on a gut feeling increases the accuracy of sports
forecasts. The second aim of the current work was to extend prior research to examine
how confidently people hold sports forecasts made based on gut feelings and reasoned
analysis. We further extend prior work by examining how individual differences affect
and interact with the experimental manipulation of how people make decisions. In these
additional lines of inquiry, we first saw no evidence supporting the hypothesis that
relying on gut feelings increases peoples’ confidence in their choices. Second, we
observed that individual differences did not predict the accuracy of peoples’ forecasts or
how confident they were about their forecasts. We conclude that relying on a gut feeling
or reasoned analysis is unlikely to affect sports forecasting. Therefore, sports forecasts
may be a boundary condition for which gut feelings and reasoned analysis arrive at the
same decision and the benefits of relying on gut feelings may be restricted to subjective
judgments and individual post-decision evaluations.
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CHAPTER ONE

Introduction and General Information

Everyday life demands that people are able to make decisions effectively and
efficiently. At times, a decision can potentially have life-altering consequences (e.g.,
whether to attend college) while other decisions are more mundane (e.g., what to have for
dinner). However, regardless of the type of decision being made, people want to get them
right and considerable literature has been devoted to helping people make better
decisions. Many people’s intuition, for which there is some empirical support, is that the
more they reason analytically about a decision the more likely they are to make the
correct or at least the best available choice. In line with this idea, people often engage in
drawn out analyses of their decisions, and reasoning has been championed as an effective
decision making process (Janis & Mann, 1977). However, engaging in reasoned analysis
requires cognitive resources, time, and effort that is not always available when a decision
is required (Kahneman & Frederick, 2002). Fortunately, reasoning is not the only way
someone can make a decision.

According to dual-process theories of cognition, there are two distinct processes
by which a decision can be made. The first, reasoned analysis, is the more cognitively
demanding of the two. It represents a controlled and deliberate process through which
information is carefully weighed until a decision can be made. In contrast, intuition
represents a more automatic, quick, and less demanding process (Kahneman & Frederick,
2002). Intuitive processing involves relying upon a first instinct or gut feeling about

which option to choose. These gut feelings can be described as an experience of knowing



something without knowing how it is that you came to know it (Epstein, 2010). Because
of life’s constant demands, and the limited resources (e.g., attention and time) available
to process information, people rely on their gut feeling for most of daily life’s decisions
(Kahneman, 2011). However, whether relying on a gut feeling or reasoned analysis leads
to better decision outcomes is under considerable debate.
Gut Feelings and Reasoned Analysis

There is mixed evidence on whether reasoned analysis or relying on a gut feeling
leads people to make better decisions (McMackin & Slovic, 2000). In many cases,
someone’s gut feeling and reasoned analysis may lead them to the same judgment. For
example, most people wouldn’t put their hand on a hot stove regardless of whether they
are relying on a gut feeling or reasoned analysis. However, of interest are when these two
modes of thought lead to different outcomes. Take, for example, one of the questions on
the Cognitive Reflection Test (CRT) developed by Frederick (2005).

“A bat and a ball cost $1.10. The bat costs $1.00 more than the ball. How much

does the ball cost?”
In response to this question, many people have a gut feeling that the ball must cost $0.10.
However, this question was designed such that the gut feeling response leads people
astray and only through reasoned analysis will most people arrive at the correct answer.
After reasoning about the question more carefully, it becomes clear that the ball, in fact,
would cost only $0.05 ($1.10 = X + ($1.00 + X)). The CRT is illustrative as a case where

people’s gut feeling and reasoned analysis lead them to different answers and here



reasoned analysis leads people to the correct response while their gut feeling often leads
them astray.

The CRT is not the only case in which reasoning leads people to make better
decisions. MacGregor et al. (1988) asked participants to estimate different unknown
quantities, for example, the amount of mail handled by the U.S. Postal Service.
Participants who were first asked to list all the factors they thought were relevant to their
decision were more accurate in their estimations than those given no instructions on how
to make their judgments. Using a similar paradigm, McMackin and Slovic (2000) later
replicated this finding. In their study, those asked to think analytically and write in
reasons for their estimates (e.g., the area of the U.S.) before making them, were again
more accurate than those given no instructions about how to derive their estimates. As
illustrated above, engaging in reasoned analysis leads to more accurate estimates about
unfamiliar quantities. However, reasoned analysis does not always improve decision
making.

While reasoned analysis increases the accuracy of estimates, in other types of
decisions, reasoned analysis seems to impair decision making. For example, Wilson et al.
(1993) asked some participants to think about and record the reasons why they liked and
disliked different posters. At the end of the study, they allowed their participants to take
one of the posters home with them. Those people who first wrote down the reasons why
they liked and disliked each poster were more likely to choose the lower quality poster
(as rated in a pretesting session) and were less satisfied weeks later in their choice than

participants in a control condition. This decrease in satisfaction occurred in both self-



report measures of how much they liked their poster and behavioral measures (e.g., if
they hung the poster in their dorm room). Dijksterhuis & van Olden (2006), using a
similar research paradigm, asked some participants to engage in reasoned analysis and
had others complete a distractor task before making their choice. They further
demonstrated that reasoned analysis reduces post-decision satisfaction. One explanation
for why participants asked to think about reasons why they liked and disliked each poster
were later less satisfied with their choice is that reasoning about attitudes has been shown
to temporarily change them (Wilson et al., 1989). When asked to reason about why
someone feels positively or negatively toward a stimulus people frequently change their
attitudes to be in line with the reasons that they report (Wilson & Hodges, 1992). This is
supported by evidence that reasoned analysis about one’s preferences leads to lower
levels of preference-behavior consistency (Levine et al., 1996; Nordgren & Dijksterhuis,
2009). Therefore, an alternative explanation for the results of Wilson et al. (1993) and
Dijksterhuis & van Olden (2006) exists.

While post-decision satisfaction provides indirect evidence that reasoning can
impair decision making, it is unclear whether their choice represents an objectively worse
decision. It is possible that when asked how satisfied they were with their choice,
participants were relying on their gut feeling about how much they liked or disliked their
choice (e.g., the poster they chose) and that these studies more simply indicate that
reasoning and gut feelings lead to different attitudes about an object. As discussed, this
assumption is supported by reasoning-based attitude change (Wilson et al., 1989). For

example, in Wilson’s (1993) study, participants who were asked to engage in reasoned



analysis about which poster to choose were more likely to choose a humorous as opposed
to an artistic poster while those in the control condition liked the artistic poster more.
While pretests indicated that, on average, people tended to like the artistic poster more, it
is possible that those in the pretesting sessions were relying on a gut feeling to make their
ratings. In such a case, this concordance would reflect a difference between attitudes
arrived at through reasoned analysis and gut feelings. It is therefore hard to assess the
objective quality of their decision (i.e., whether or not they made the correct choice).
There is some evidence that reasoning about a choice can reduce the quality of the
decision beyond someone’s post-decision feelings about their choice (see Plessner &
Czenna, 2011 for a review). For example, Wilson and Schooler (1991) had participants
taste test a series of 6 jams. Participants who were asked to reason about the quality of
each jam were less likely to rate them in line with expert taste testers’ opinions than those
in a control group. In a similar study, Wilson and Schooler (1991) asked student-
participants to select courses to enroll in for the following semester. Again, they observed
that those asked to think about reasons why they should take one course over others were
less likely to choose those that were rated highly by other participants in a control
condition. Likewise, these participants were also less likely to enroll in courses that were
generally well-reviewed. These studies support the assertion that reasoning impairs
decision making in affective judgments and provide a more objective criterion for which
to compare decisions. However, the criterion by which these decisions are compared is
others’ judgments. Therefore, the alternative explanation still exists that judgments made

based on reasoned analysis are different than those that are made based on a gut feeling



and not objectively of lower quality. These studies help us understand how decision
modes (i.e., reasoned analysis or gut feelings; Schunk & Betsch, 2006) change our
attitudes and provide support that reasoning changes our decision making process, and
the outcome. However, without an objective and verifiable decision criterion for which to
compare a choice against (i.e., one that is based on an observable outcome not contingent
on self-report), whether reasoned analysis leads to suboptimal decisions is unclear.

How the quality of a decision is evaluated is a perennial problem in judgment and
decision making research. The literature reviewed thus far demonstrating that relying on
a gut feeling leads to better decisions has used post-decision satisfaction and others’
evaluations as measures of decision quality. However, as noted previously, it is unclear
whether these studies are assessing the quality of a decision. A few studies have
attempted to address this limitation. For example, in a series of studies, Dijksterhuis
(2004) was able to assess the quality of decisions by presenting participants with complex
decision problems. In one such study, Dijksterhuis showed participants a series of
apartments that varied on a range of positive (e.g., the apartment is fairly large) and
negative attributes (e.g., the apartment has an unfriendly landlord). Important for the
present research, participants were randomly assigned to either think carefully for 3
minutes or complete a 3-minute n-back task in which participants are shown a series of
digits and asked to recall the digit n places back. The n-back task recruits processes
involved in working memory (Jonidas et al., 1997) reducing the ability of participants to
use reasoned analysis to evaluate the apartment during the task. After thinking carefully

for 3 minutes or completing the 3-minute n-back task, participants judged each apartment



from extremely negative to extremely positive. Participants asked to think carefully rated
the best and worst apartments as more similar than those prevented from using reasoned
analysis before making their judgments. In a subsequent study Dijksterhuis (2004) found
that those asked to think carefully were also less likely to choose the apartment with the
highest number of positive attributes.

In a similar study, Mikels et al. (2011) asked participants to choose between 4
different cars. Participants were shown positive and negative characteristics about each
car. One car was described with mostly (75%) positive attributes, one was given mostly
negative attributes (75%) and the remaining 2 were given an equal number of positive
and negative attributes. Before making a selection, Mikels and colleagues asked some
participants to focus on their emotional reactions to the cars while the other half were told
to focus on the details of the information provided about them. When each car was given
only 4 attributes, participants asked to focus on their emotions and those asked to focus
on the details were equally as likely to pick the car with the most positive attributes.
However, when each car was given 12 attributes in the same proportions as before,
participants asked to focus on their emotions more often picked the car with the most
positive attributes compared to those asked to focus on the details (Mikels et al., 2011).
Across the two studies, it appears that even against a verifiable criterion gut feelings
improved the quality of decision making at least when presented with a decision that
includes numerous pieces of information. However, while the paradigm utilized in
Dijksterhuis (2004) and Mikels et al. (2011) approach an objective criterion, what

represents a positive attribute (e.g., the apartment is located in the center of a city) is still



dependent on an individual’s preferences for a particular characteristic, and its relative
importance to them. Despite this, the literature reviewed thus far supports the hypothesis
that relying on gut feelings improves (and reasoned analysis impairs) decision making at
least in some cases.

The effect of gut feelings on decision making likely depends on the type of
decision being made. As discussed previously, complex decisions, those in which the
options vary on many dimensions, may be one domain where gut feelings improve
decision making (Mikels, et al., 2011). Beyond the complexity of the decision, it may
also depend on whether someone has an affective reaction about the options in a decision.
As noted earlier, McMackin and Slovic (2000) asked some participants to estimate
different unknown quantities and sizes. In this case, reasoned analysis outperformed gut
feelings. In another task, McMackin and Slovic (2000) asked participants to make
affectively charged decisions. In this task they had participants evaluate the quality of
different advertisements. Specifically, they asked participants to rate how much other
people liked 12 print advertisements. They again told half of the participants to think
about and provide reasons for their response before deciding. As with the previous study,
the remaining participants were not told how to make their decisions. Unlike their
previous experiment, participants asked to think about and provide reasons were less
accurate at estimating others’ ratings of the advertisements. Here reasoned analysis seems
to impair the estimation of how others feel about the same advertisements. Reasoned

analysis, according to McMackin and Slovic (2000), impairs decision making in



affectively charged decisions (e.g., rating the quality of advertisements) and improves
decision making in objective tasks (e.g., estimates of quantities).

Despite the limited scope of research discussed thus far, it is likely that at least in
some cases relying on gut feelings improves (or reasoned analysis hinders) the decision
making process. What is less clear is why this might be the case. While the mechanisms
by which this might occur are largely beyond the purview of the present research, we will
review some of them briefly here. Reasoned analysis may impair decision making based
on the information that is available during the decision making process. As discussed
earlier, reasoning temporarily changes people’s attitudes in line with the reasons that are
accessible during the decision making process (Wilson et al., 1989; Wilson, 1993; Wilson
et al. 1995; Wilson & LaFleur, 1995). What information is available and easier to access
may bias the decision making process toward the reasons that someone is able to come up
with at the time (Nisbett & Wilson, 1977). Beyond what information is available, the
limited capacity of working memory may further limit what reasons can be deliberated
upon during the decision making process (Dijksterhuis & Nordgren, 2006). Further, the
task of writing down reasons may lead people to rely on reasons that are easier to
verbalize. In support of this claim, the task of verbalizing reasons for a judgment has
been shown to impair decision making (Schooler & Engstler-Schooler, 1990). Reasoned
analysis may also impair decision making due to the improper weighting of information.
For example, Levine and colleagues (1996) observed that reasoning increases the
variability and inconsistency of reasoners’ weighting schemes when making attitude

judgments. Finally, reasoned analysis may impair decision making by disrupting an



otherwise adequate decision making process (Halberstadt & Hooton, 2008). Further,
Gigerenzer et al. (1999) argue that most judgments can be made relying on simple
heuristic cues (e.g., recognition, fluency; for a review see Gigerenzer & Gaissmaier,
2011). Reasoning about a decision then impairs this already sufficient decision making
process which has been described as being based on a gut feeling or affective reaction
(Halbserstadt & Hooton, 2008). While there are many proposed mechanisms through
which reasoned analysis impairs decision making (for a review see Halberstadt &
Wilson, 2008) reasoned analysis, at least when making complex decisions in which
people are likely to have affective reactions, impairs the quality of decisions.

While there are numerous mechanisms for why decision making may be hindered
by reasoned analysis, all of the evidence reviewed thus far that supports the hypothesis
that relying on gut feelings improves decision making has used semi-subjective or
unverifiable decisions (decision satisfaction, comparison with others’ attitude judgments).
The first study to demonstrate the benefits of relying on gut feelings in an objective and
verifiable decision making paradigm, was conducted by Halberstadt and Levine (1999).

In their study, they asked participants to make forecasts about who would win
Sweet 16 basketball games. Sports forecasts is one domain in which gut feelings would
be expected to improve decision making. Specifically, people are likely to have affective
reactions to which team they think will win a game and there are numerous factors that
influence the outcome of a game (e.g., injuries, home-court advantage, and coaching).
However, unlike the other types of decisions reviewed thus far, it also provides an

objective and verifiable criterion (who won the game and by how many points they won)
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for which to compare judgments against. In their study, Halberstadt and Levine (1999)
randomly assigned half of their participants to read instructions that told them to go with
their gut instinct and to try not to think too much about why a particular team would win
each game. The remaining participants engaged in reasoned analysis before making their
decision. Specifically, they were asked to think about and provide three reasons why they
thought a game would turn out a particular way before making their forecasts.
Halberstadt and Levine (1999) observed that participants asked to go with their gut
feeling were more accurate at forecasting the outcome of the game than those asked to
think about and provide reasons before making their forecasts. To our knowledge, this is
the first study to demonstrate that reasoned analysis impairs decision making in a task
with an objective and verifiable criterion for which to compare participants’ decisions.
However, one potential problem with their experiment is the use of a sample size that is
fairly small (N = 108) compared to current standards. While Halberstadt and Levine
(1999) offer the first test of the benefits of relying on gut feelings in objectively verifiable
decision making, their sample size raises concerns about the replicability of their results.
There is some evidence that Halberstadt and Levine’s (1999) results do replicate.
Plessner et al. (2006) as described briefly in Plessner and Czenna (2007)?, followed a
similar experimental design as Halberstadt and Levine. They asked people to forecast the
outcome of FIFA soccer games. Like Halberstadt and Levine, they asked half of their
participants to rely on a gut feeling when making their forecasts while the remaining

participants were asked to use reasoned analysis to make their forecasts. In one study

L In addition to discussing the studies in broad detail in Plessner and Czenna (2007) Plessner and colleagues
provided PowerPoint slides from a conference presentation discussing their results.
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with a similar sample size (N = 104), participants asked to rely on their gut feelings made
more accurate forecasts than those asked to reason about their forecasts (H. Plessner,
personal communication, April, 14, 2022).

In a follow up study, the benefit of relying on gut feelings only occurred for those
with a high degree of soccer expertise as measured by a soccer-expertise test (N = 80).
However, evidence for the effects of reasoned analysis were limited to a fairly narrow set
of conditions. In one study, these results were qualified by their involvement with higher
level interactions involving the time until the game and whether additional information
about the teams was provided to participants. They conclude that relying on gut feelings
improves the accuracy of sports predictions, however, only for experts and under certain
conditions. Specifically, this effect was only observed when the game was to be played
the following week (as opposed to a month later) and there is explicit information
available about the game being played (H. Plessner, personal communication, April, 14,
2022). While these results seem to support Halberstadt and Levine (1999) they have not
been published in a peer-reviewed journal. Therefore, the first aim of the current work is
to provide replication studies in which we ask participants to make forecasts about the
outcome of National Football League (NFL) games. Given previous results, we will
recruit participants that are likely to have a high degree of expertise and ask them to make
forecasts about games that will be played within the next few days. According to Plessner
et al., 2006 this is the most likely scenario in which relying on gut feelings increases

sports forecast accu racy.
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Individual Differences in Reliance on Gut Feelings and Reasoned Analysis

While the research discussed thus far has attempted to manipulate how people
make decisions (e.g., asking them to rely on a gut feeling or think about and provide
reasons), people differ on the degree to which they prefer to rely on the decision modes
(gut feeling, reasoned analysis). Several studies have found that people have stable
individual differences in the degree to which they tend to rely on their gut feeling and
reasoned analysis when making decisions (Epstein et al., 1996; Sadler-Smith, 2004;
Betsch, 2004; Betsch & Iannello, 2010). Therefore, it is possible that people’s
preferences for how they make a decision may affect the quality of decision making
outside of the experimental manipulation of decision mode.

There are several individual differences measures that have been designed to
measure people’s reliance on the two decision modes. These measures were developed
from separate but related theoretical perspectives. Therefore, they use slightly different
terms for their underlying constructs. However, they can be understood as measuring
related concepts (i.e., the tendency to rely on reasoned analysis vs. gut feelings).

Epstein et al. (1996) introduced the Rational and Experiential Self Inventory
(REI; Appendix A) from Cognitive Experiential Self Theory (CEST; Epstein, 1990).
CEST posits that there are two information processing systems (rational, experiential).
The rational system is rooted in conscious deliberate thought (i.e., reasoned analysis)
while the experiential system uses holistic, preconscious, and affect based processing
(i.e., gut feelings). Importantly, CEST contends that these processing systems are

independent. In line with this assumption the REI has two subscales for which to measure
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people’s tendency to rely on reasoned analysis (REI-R; e.g., “I have a logical mind”,
“Using logic usually works well for me in figuring out problems in my life”) and gut
feelings (REI-E; e.g., “I believe in trusting my hunches”, “I tend to use my heart as a
guide for my actions).

A similar measure, developed by Scott and Bruce (1995), was developed from a
behavioral perspective that people have a tendency to rely on one decision mode as
opposed to another when processing information and making decisions. Importantly, this
perspective views decision modes as non-independent. Scott and Bruce propose that
people have a learned tendency (habit) to use one decision mode or another when faced
with a decision. Therefore, they argue against a trait-based perspective and focus on how
people have typically made decisions in their past to predict how they will do so in future
decision making. This is reflected in the items in their General Decision-Making Style
Inventory (GDMS; Scott & Bruce, 1995; Appendix B). The GDMS contains 4 subscales,
however of interest here, are the rational (GDMS-R; e.g., “I make decisions in a logical
and systematic way”, “My decision making requires careful thought) and intuitive
(GDMS-I; e.g., “When making a decision, I rely upon my instincts”, “When I make a
decision, I trust my inner feelings and reactions”) subscales. The GDMS seeks to
understand how people have made decisions in the past to predict how they will do so in
the future. In line with this assumption, experimental evidence suggests that the decision
mode people have utilized in the past is able to predict which they will choose for a

future decision (Scott & Bruce, 1996).
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The final measure of someone’s tendency to rely on reasoned analysis and gut
feelings we consider here is the Preference for Intuition and Deliberation scale
constructed by Betsch (PID; 2004; Appendix C) which was developed specifically to
assess people's independent preferences for the two decision modes. As with the previous
scales the PID is separated into two subscales. The first, the PID-D measures people’s
tendency to rely on reasoned analysis (termed deliberation in Betsch, 2004) and includes
items such as “before making decisions I first think them through” and “when I have a
problem, I first analyze the facts and details before I decide”. The second, the PID-I
measures peoples’ tendency to rely on gut feelings (what Betsch called intuition) and
includes items such as “I listen carefully to my deepest feelings” and “my feelings play
an important role in my decisions”. Importantly, the PID is highly correlated with how
people report they would approach a decision in hypothetical decision making scenarios
(Betsch, 2004).

As the three measures of individual differences measure slightly distinct aspects,
it is possible that peoples’ responses may vary across them. In line with this assumptions,
prior research has shown that the three subscales measuring peoples’ tendency to rely on
gut feelings are highly correlated (all rs > .79, ps < .05; Cook & Gonzales, 2016).
However, responses to the three subscales measuring peoples’ tendency to rely on
reasoned analysis show a weaker correlation and vary across comparisons. For example,
Cook and Gonzales (2016) observed that the REI-R and GDMS-R are moderately
correlated (r = .40), the REI-R and PID-D show a strong correlation (r = .67) and the

GDMS-R and PID-D show a moderate correlation (r = .48, all ps <.05). Prior research
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utilizing the three scales has also found that the PID subscales are slightly negatively
correlated (r = -.20, p < .05; Betsch, 2004), the REI subscales (r = -.02, p >.05; Pacini &
Epstein, 1999) are not significantly correlated, and the relationship between GDMS
subscales range from slightly negative (r = -.25, p < .05) to a non-significant relationship
(r =-.08, p > .05) depending on the sample (Scott & Bruce, 1995). Given the differences
observed between the three measures we included all three in the present work.

Individual differences in the degree to which people tend to rely on the two
decision modes have been shown to correlate with both how people make decisions and
the quality of their decisions. For example, people who tend to rely on gut feelings are
faster at making a decision (Schunk & Betsch, 2006) and rely more on implicit
knowledge (Richetin et al., 2007). This supports the assumption that relying on gut
feelings and reasoned analysis are separate processes.

Based on the evidence reviewed previously regarding manipulated decision mode
and decision quality, we would also expect individual differences to affect the quality of
decisions. Some support for this hypothesis comes from experiments utilizing ratio-bias
tasks. The ratio-bias task was developed so that engaging in reasoned analysis and gut
feelings lead to different outcomes. Specifically, reasoned analysis leads people to the
correct answer and gut feelings leads them astray. In the ratio-bias task participants are
given two trays of marbles. Each tray contains several red and white marbles. The trays
vary on the total number of marbles and the proportion of red and white marbles they
contain. The participant’s task is to pick the tray that offers them the best chance of

randomly drawing a red (winning) as opposed to white (losing) marble. On some trials,
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one tray contains, 10 winning red marbles and 90 white marbles (10% chance of drawing
a red marble). The other tray contains 1 winning red marble and 9 white marbles (11%
chance of drawing a red marble).

On these trials the normatively rational choice is to pick the second tray. It offers
a higher objective probability of winning (11%). However, Denes-Raj & Epstein (1994)
observed that 61% of people pick the first tray which offers a lower objective probability
of winning (10%) at least once. However, as noted previously the task is set up such that
many peoples’ gut feeling is to choose the first tray. Despite tray two offering a lower
objective probability of winning, it offers more chances to win (i.e., it has more red
marbles). The number of potential winners offered by tray two is intuitively appealing.
This effect has been repeatedly demonstrated across variations of the ratio-bias task (e.g.,
Kirkpatrick & Epstein, 1992; Denes-Raj & Epstein, 1994; Walco & Risen, 2017).
Importantly for the present work is that people who tend to rely on their gut feelings more
are more likely to make this error (Pacini & Epstein, 1999; Gartner et al., 2022).

However, people who tend to rely on their gut feelings more do not always make
lower quality decisions compared to those who tend to rely on reasoned analysis. In one
study assessing the tactical decisions of handball players, Raab and Laborder (2011)
found that not only did people who tend to rely on gut feelings make faster decisions,
they also made tactically better decisions. Therefore, we see a similar pattern of results as
those discussed previously in experiments that manipulated participants’ decision modes.

For affect based, complex decisions (e.g., handball plays) people who tend to rely on
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their gut feelings do better while in more simple probability tasks relying on gut feelings
hinders performance.

Someone’s tendency to rely on gut feelings, as noted above, is related to decision
making performance. Therefore, it is likely that someone’s tendency to rely on reasoned
analysis is also related to decision quality. In line with this prediction, people who have a
tendency to rely on reasoned analysis perform better on adult decision-making
competence tasks (de Bruin et al., 2007). Likewise, they are more accurate at assessing
the probability of different poker hands in a simulated poker task and are less susceptible
to anchoring bias (Welsh et al., 2014). Combined these studies indicate that both the
tendency to rely on gut feelings and the tendency to rely on reasoned analysis affect the
quality of decisions.

In Halberstadt and Levine’s (1999) study it is likely that (a) people had
preexisting individual differences for the degree to which they tend to rely on a gut
feeling and reasoned analysis when making decisions and (b) that these tendencies are
likely to have affected the accuracy of their participants’ sports forecasts. Following the
logic laid out thus far we would expect people who tend to rely on their gut feelings to be
more accurate when making their forecasts than those who tend to rely on reasoned
analysis. Therefore, the second aim of the current work is to extend Halberstadt and
Levine’s (1999) research to examine the effect of individual tendences toward relying on

gut feelings and reasoned analysis on the accuracy of sports forecasts.
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Decisional Fit

Beyond a main effect of an individual’s tendency to rely on the two decision
modes, it is possible in Halberstadt and Levine (1999) that their participants’ tendencies
toward the decision modes may have interacted with how they were told to make their
forecasts about the outcome of Sweet 16 basketball games. While there has been little
research to support this hypothesis in the judgment and decision making literature, the
claim that individual characteristics interact with the environment is well supported (see
Caplan, 1987 for a review). One related test of this hypothesis in decision making, was
conducted by Higgins (2000; 2005). Higgins proposed that people judge their decisions
to be better when they experience regulatory fit, when the means by which they pursue a
goal matches their values and beliefs. Further, experimental evidence suggests that
people assign higher values to chosen products when they experience regulatory fit
(Higgins et al., 2003).

In terms of people’s tendencies to rely on gut feelings and reasoned analysis when
making a decision, Betsch and Kunz (2008) introduced decisional fit, the fit between the
decision making mode someone tends to rely on (gut feeling, reasoned analysis) and their
applied mode (the decision mode they use for a given decision). People who typically
rely on reasoned analysis experience decisional fit when they use their reasoning to make
a decision. By contrast, people who typically rely on their gut feelings experience
decisional fit then they rely on a gut feeling to make a decision. That is, people
experience decisional fit when the decision mode they tend to use and the one they apply

to a given situation match.
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In their study, Betsch and Kunz (2008) measured participants’ tendencies to rely
on the two decision modes using the PID before randomly assigning them to rely on a
decision mode. Specifically, participants in the reasoned analysis condition were first
asked to list the pros and cons of 2 coffee pots. In the non-reasoned analysis condition
participants were told to make their choice spontaneously (akin to deciding based on a
gut feeling). Participants who experienced decisional fit when making their choice
attached a greater monetary value to the coffee pot. The authors interpret these results as
indicating that decisional fit enhances the perceived value of the product. In subsequent
studies reported in Betsch and Kunz (2008), decisional fit increases positive attitudes
about objects, increases the perceived utility of a product, as well as reduces post-
decision regret. Across their studies, decisional fit improved the subjective quality of a
decision. While these studies implicate decisional fit as a factor influencing subjective
measures of how people feel about products and their decisions, it is not clear whether
these results translate to more objective measures of decision quality.

Using the ratio-bias task described earlier, Gartner et al. (2022) attempted to
address this question. In their study, they found that asking people to make their decision
based on feelings led them to make more normatively irrational choices (choosing the
tray with a lower probability of winning). Similarly, someone’s tendency to rely on gut
feelings led people to make the normatively irrational choice more often. However, the
authors reported no effect of decisional fit on participants’ choices.

Therefore, it is possible that decisional fit may only affect people’s subjective

feelings about decisions and not affect the accuracy or quality of decisions when
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compared to an objective, verifiable criterion. While the ratio-bias task is one domain
where decisional fit should be examined further, it differs from Halberstadt and Levine’s
(1999) study in a few important ways. First, the probabilities offered by the two trays are
known whereas in the case of sports forecasting the probability of a team winning is
unknown. Second, sports forecasting involves a much more complex decision than that
involved in the ratio bias task. There are innumerable factors that influence the outcome
of a basketball game while there is only one (the number of marbles of each color) that
influences the outcome in the ratio-bias task. As discussed previously, one proposed
mechanism for why reasoned analysis impairs decision making is that reasoning is biased
by the factors brought into the decision making process. Therefore, if all the factors are
known (e.g., the ratio of marbles) reasoning and gut feelings may perform equally.
Therefore, a stronger test of the hypothesis that decisional fit improves decision making
should be conducted in a paradigm like that of Halberstadt and Levine (1999) which is
undertaken here.
Decision Confidence

The research reviewed thus far has demonstrated that whether relying on reasoned
analysis or relying on gut feelings leads to better decision making is moderated by the
type of task. While the quality of decision making in previous work had been assessed in
a myriad of ways (e.g., decision satisfaction and regret, accuracy, and normatively
rational vs irrational choices), how these decision modes affect other aspects of decision

making has been relatively excluded from analysis. Despite this, there is reason to believe

21



that people who make decisions based on a gut feeling or their intuition will be more
confident in their decision than those who engage in reasoned analysis.

As discussed earlier, intuitive judgments, those made based on a gut feeling, come
to mind more easily. They arise from an effortless, fast, and automatic process
(Kahneman & Frederick, 2002). Therefore, it is likely that responses made quickly are
more likely to reflect an intuitive, as opposed to an analytic, processing mode. Prior
research has demonstrated that the speed and ease (fluency) at which an answer is
recalled is related to how confidently people hold their answer (Ackerman & Zalmanov,
2012). More specifically, prior research which has examined response latency and
confidence has observed that people tend to be more confident in decisions made quickly
(Kelley & Lindsay, 1993). Further, reaction times are positively related to how
cognitively demanding people feel a decision is to make (Robinson et al., 1997).
Unsurprisingly, the more demanding a decision feels the less confident people feel about
their decision (Zakay & Tsal, 1993; Zakay et al., 1990; Zakay, 1985). Since reasoned
analysis is more cognitively demanding (Kahneman & Frederick, 2002) it follows that
relying on a gut feeling would lead people to be more confident in their decisions. This
effect could have real world implications. In a study that assessed participants’ recall of a
mock crime, Robinson et al. (1997) observed that people were more confident in their
recollection about the crime later if they perceived their answers to be based on
automatic, as opposed to effortful, processing. Similarly, the longer participants took to
answer the questions the less confident they were in their answers. Overall, people tend to

hold their intuitive judgments with confidence (Bastick, 1982; Simmons & Nelson,
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2006). Therefore, it is likely that people who rely on a gut feeling will be more confident

in their decisions than those who rely on reasoned analysis.
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CHAPTER TWO
Study 1A

Whether someone should rely on a gut feeling or engage in reasoned analysis
when making a decision likely depends on the task at hand. Prior research demonstrating
that going with a gut feeling improves decision making (e.g., Wilson & Schooler, 1991;
Wilson et al., 1993, McMackin & Slovic, 2000) has mostly utilized semi-subjective or
unverifiable criteria for which to compare a decision against. In these studies, as
McMackin and Slovic argue, it is likely that people have an affective reaction about the
alternatives from which to choose. In contrast, the benefits of reasoned analysis have
been demonstrated in more objective decision making domains (e.g., Frederick, 2005;
MacGregor, 1988; McMackin & Slovic, 2000). However, it is possible that people do not
have strong affective reactions in these cases. Therefore, part of the reasons for this
disagreement may be due to the type of decision being made. As mentioned previously,
sports forecasting represents a domain of decision making in which people are likely to
have an affective reaction and provides an objective criterion for which to compare their
decision against. Therefore, in the present work we utilized a similar paradigm to
Halberstadt and Levine (1999), and had participants make forecasts about upcoming
sporting events.

Halberstadt and Levine (1999) randomly assigned participants to either rely on
their gut feeling or think analytically about, and provide 3 reasons why, they thought one
team, or another would win sweet-16 basketball games. They assessed participants’
forecast accuracy in three ways. First, whether they correctly picked who would win the

game. Second, the participants’ forecasts about the margin of victory (how much they
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would win by). Halberstadt and Levine (1999) included a third measure of the quality of
participants’ forecasts in order to speak to prior research (e.g., Wilson and Schooler,
1991) which assessed the quality of decision based on concordance with experts’
judgments. They assessed how close participants’ forecasts about a team’s margin of
victory were to Las Vegas bookmaker’s expectations.

In betting terms, bookmakers’ expectations are called the line scores or betting
line. Prior to the start of a game, bookmakers release who they expect will win the game
and the number of points the team is expected to win by. For instance, if bookmakers
think that Team A will beat Team B by 5 points. Team A is the favorite by 5 points and
Team B is the underdog and expected to lose by 5 points. Therefore, a gambler who
places a bet on Team A to win will only receive a payout if Team A exceeds
expectations, winning the game by more than 5 points. In contrast, a gambler who places
a bet on Team B will receive a payout if Team B exceeds expectations either by winning
the game outright or losing by less than 5 points. Given their goal (reducing the amount
of money paid out to gamblers) and experience, bookmakers’ expectations represent the
best predictions about who will win a game.

Halberstadt and Levine (1999) observed that participants who used reasoned
analysis to make their forecasts were less likely to pick the winning team to win. They
were also less accurate at forecasting the number of points a team would win by and were
less likely to make forecasts in line with experts’ expectations. Combined, their results

demonstrate that reasoned analysis impairs forecast accuracy.
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Hypotheses
In the current study, we followed Halberstadt and Levine’s (1999) procedures as
closely as possible with the exception that we had participants make forecasts about
National Football League (NFL) football games. We asked half of our participants to go
with their gut feelings and the remaining participants to think about and provide 3 reasons
why one team or the other would win (reasoned analysis). Based on the results of
Halberstadt and Levine (1999) we made the following predictions.

1. Participants asked to make their forecasts based on a gut feeling will, on average,
be more accurate at forecasting who will win the game than those asked to think
about and provide 3 reasons for their forecast.

2. Participants asked to make their forecasts based on a gut feeling will, on average,
be more accurate at forecasting the number of points by which a team will win
(margin of victory) than those asked to think about and provide 3 reasons for their
forecast.

3. Participants asked to make their forecasts based on a gut feeling will, on average,
make forecasts closer to experts’ expectations than those asked to think about and
provide 3 reasons for their forecast.

As discussed earlier, prior research has found stable individual differences in peoples’
tendency to rely on the two decision modes (Epstein, 1999) and that these individual
differences predict decision quality (e.g., Raab & Laborder, 2011; Bruin et al., 2007).
Beyond a main effect of an individual’s tendency to use a decision mode, Betsch &

Kuntz, (2008) demonstrated that individual tendencies interacted with their applied
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decision mode. Therefore, we also seek to extend previous research by assessing the
effect of individual differences on participants’ forecast accuracy.

4. We predicted that participants who have a higher tendency for relying on gut
feelings would be more accurate at forecasting the outcome of NFL games.

5. We predicted that participants who experience decisional fit when making their
forecasts will, on average, make more accurate forecasts.

The current work also extends previous work on the benefit of going with your gut to
examine its effect on confidence. Prior work has demonstrated that gut feelings come to
mind more quickly and easily than responses formed from reasoned analysis (Kahneman
& Frederick, 2002) and fluency is positively associated with confidence (Ackerman &
Zalmanov, 2012). This led us to predict that:

6. participants asked to go with their gut feeling will, on average, be more confident
about their forecasts than those asked first to think about and provide reasons for
their forecasts.

As with accuracy, we predict a main effect of individual differences and an interaction
with their applied decision mode for confidence. Therefore, we made the remaining two
hypotheses.

7. Participants who tend to rely on their gut feelings when making decisions will be
more confident about their forecasts than those who prefer to rely on reasoned
analysis.

8. Participants who experience decisional fit when making their forecasts will, on

average, be more confident about their forecasts.
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Method

Study 1A was conducted during the first round of the 2021-22 NFL playoffs
termed the wild card series. The NFL wild card series consists of six games between
teams that did well enough to earn a shot at the playoffs but were not the number one
team in their respective leagues (see Appendix D for a list of games played in the 2021-
22 NFL wild card series). Three of these games are played between teams in the
American Football Conference (AFC) and the remaining three between teams in the
National Football Conference (NFC). For each conference’s wild card games, the 2nd,
3rd, and 4th ranked teams play the 7th, 6th, and 5th respectively with the higher seeded
team playing at their home stadium. The researchers chose the wild card games because
they provided a good balance between the number of forecasts each participant was asked
to make (6), and concerns about participant fatigue.

Initial pilot studies not reported here using undergraduate students who
participated for course credit did not achieve our intended sample size. Therefore, in the
current studies, the researchers recruited participants from the social media platform
Reddit. Reddit is a discussion board-based media site that allows users, called Redditors,
to organize around topics of interest. Reddit is divided into subreddits based on these
topics. Of interest for the current research are those that focus on NFL football teams
(e.g., r/buffalobills, r/GreenBayPackers), the NFL, and football more generally (e.g.,
r/nfl, r/football). Each subreddit has a team of moderators who oversee the discussions
for that subreddit. Therefore, prior to posting a brief description of the research and a link

to the study, we obtained permission from moderators for each of the subreddits. Some
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moderators requested that we post the study advertisement in a specific thread, a
subdivision of the subreddit that organizes discussions for the subreddit. These include
threads for a particular day or game among others. Therefore, the location of the posts
varied between subreddits. However, across subreddits, fans read similar study
advertisements. For example, Reddit users who were fans of the Buffalo Bills read:
“How well can Buffalo Bills fans predict this weekend’s winners?
(with chance to win a $25 Amazon gift card)
My students and I are studying how well different teams’ fans can pick the
winners of the upcoming wild card games. If you have 8-10 minutes to give it a
try, please go to http://tiny.utk.edu/picks.
Volunteers will be entered into a drawing to win one of four $25 Amazon gift
cards. We’ll also post the results of the study online so you’ll be able to see how
well you did and how well your teams’ fans did compared with other fans. (We
conducted similar studies last week and are still sorting through the results. You
can take part even if you took part last week.)
(Please note that this sub's moderators gave us the OK to make this post.)”
The researchers changed the name of the team’s fans to match the organization of the
subreddit (e.g., football fans, Chiefs fans). All study materials were delivered to
participants through a single link and delivered online via Qualtrics.
Participants
Interested Reddit users, (N = 457) self-selected to take part in the study, affirmed

they were over the age of 18, and provided informed consent before beginning the study.
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We excluded a total of 28% of participants who failed to meet our inclusion criteria.
Specifically, we excluded participants who did not answer two trivia questions about the
NFL correctly (11.6%). We also removed participants who took longer than 90 seconds
to answer the trivia questions (0.6%). We removed participants if they reported taking a
previous version of the study (13.8%), failed to make any forecasts (15.7%), or indicated
that they consulted outside sources when making their forecasts (7.0%). Therefore,
participants (N = 329) who made at least one forecast and met our inclusion criteria were
included in the analyses. Our final sample had more participants in the gut feeling
condition (n = 182) than in the reasoned analysis condition (n = 147). This will be
addressed further in the results sections.

Overwhelmingly our sample identified as men (95.7%). The remaining
participants identified as women (3.9%) or non-binary (0.3%). Our sample predominantly
identified as solely White or European American (72.9%) followed by Asian or Asian
American (10.6%), Hispanic or Latinx (6.1%), and Black or African American (1.2%).
The remaining participants identified with either multiple ethnic identities or other
(9.1%). Further, participants were 18 to 69 years of age (M = 29.4, SD = 8.5). As noted
in the study advertisement, participants who completed the study were entered into a
drawing for a chance to receive 1 of 4 $25 Amazon gift cards.

Materials and Procedure

Interested Reddit users affirmed that they were over the age of 18 before

providing informed consent and beginning the study. To encourage participants not to

seek outside information to make their forecasts, we told them that the accuracy of their
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forecasts would not affect their probability of receiving a gift card. Participants answered
two trivia questions about the NFL: “Who was named the NFL’s most valuable player in
2019?” (correct answer: Lamar Jackson, incorrect answers: Adrian Peterson, Barry
Sanders, LaDainian Tomlinson) and “What position does the Rams’ Cooper Kupp play?
(correct answer: wide receiver, incorrect answers: quarterback, running back, linebacker).
Participants completed a demographics questionnaire in which they reported whether
they had taken part in a previous version of the study, how much time they spent
following NFL football in the past three months, and how closely they follow NFL
football. Participants indicated their favorite team before reporting their gender and
ethnic identity. Pilot studies indicated that participants in the reasoned analysis condition
took longer to complete the study than participants in the gut feeling condition. As a
result, there was evidence of differential attrition between the two conditions.
Specifically, participants asked to think about and provide reasons for their forecasts
were less likely to make forecasts about all the games we asked them to. In an attempt to
reduce differential attrition, before we randomly assigned participants to either rely on
their gut feeling or reasoned analysis when making their first forecast participants read:
“Please note that you might be asked to answer several questions by typing a
couple short sentences into text boxes when you’re making each of your picks.
This might take some time and some people don't like typing out answers on their

phones.
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If you do continue past this point, please make every effort to finish the entire
survey. It can be difficult to interpret people’s results when they quit halfway
through.”

Similar to the manipulation used by Halberstadt and Levine (1990), participants asked to

rely on their gut feeling read the following prompt before making their forecasts:
“We're interested in how well NFL football fans can predict who will win the
upcoming wild card games. We're especially interested in the benefit of intuition
in these sorts of judgments. Therefore, we would not like you to think about and
analyze your reasons for your predictions. Instead, we'd like you to go with your
intuition or “gut feeling”. Try to avoid any drawn-out analysis of your decisions,
and make your predictions based on your first instinct.”

Alternatively, participants in the reasoned analysis condition read:
“We're interested in how well NFL football fans can predict who will win the
upcoming wild card games. We're especially interested in the benefit of reasoning
processes in these sorts of predictions. Therefore, in order to prepare yourself for
your predictions, we would like you to think about and analyze the reasons why
you think one or the other team will win. We'll also ask you to type in the reasons
you came up with. Ideally, we'd like you to come up with 3 reasons for each of
your predictions.”

Forecasts
For each wild card game, participants read the teams that would be playing each

other, and which team was playing at home with the home team always listed first. The
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instructions varied between conditions. For example, when making their prediction about
the game between the Bengals and the Raiders participants in the gut feelings condition
read:

“The Bengals will be hosting the Raiders.

Based on your gut feeling, how do you feel the game will turn out?

(Please do not consult the internet or other resources when making your

prediction.)”
At the bottom of the screen, they made their forecast by selecting the team they thought
would win the game with the home team always listed first, and the number of points
they thought they would win by on a slider scale from 0 to 50 points.

Before making their forecasts, participants in the reasoned analysis condition
read:

“The Bengals will be hosting the Raiders.

At the bottom of this page, we'd like you to predict how you think the game will

turn out. In the space below, please provide your reasons why you think that one

team will win over the other.

(Please do your best to provide 3 reasons, but please don't consult the internet or

other resources when coming up with your reasons or making your prediction.)”
Below the instructions participants entered their reasons why they thought the game
would turn out one way or another into a textbox before making their forecast at the
bottom of the page using the same questions as participants in the gut feeling condition.

We further recorded how long participants took to make a forecast for each game. The
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order of the forecasts was fully randomized using the Qualtrics randomizer function for
each participant.
Confidence Ratings

After making all 6 of their forecasts participants in both conditions rated how
confident they were in each of their forecasts. Specifically, we reminded them who would
be playing in each game and the team they forecasted would win. For example,
participants in the gut feeling condition read, “You predicted that the Bengals will beat
the Raiders. How likely do you feel it is that the Bengals will win?” Note that participants
in the reasoned analysis condition saw the same prompt with the exception that we asked
them “How likely do you think it is that the Bengals will win?” Participants responded by
moving a slider scale from 50 (it was a complete guess) to 100 (I am completely
confident).
Individual Differences

To test our hypotheses regarding individual differences and decisional fit, we
measured participants’ tendency to rely on the two decision making modes (gut feelings,
reasoned analysis). Participants completed the three decision-making questionnaires
discussed previously. Participants completed, in order, the Preference for Intuition and
Deliberation Scale (PID; Appendix C; Betsch, 2004), the Rational Experiential Self
Inventory — 40 item (REI-40; Pacini & Epstein, 1999), and the General Decision-Making
Style (GDMS; Appendix B) rational and intuitive subscales (Scott & Bruce, 1995). The
PID includes two subscales. The preference for intuition (PID-1) and preference for

deliberation (PID-D) subscales. The REI-40 includes multiple subscales. However, of
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interest for the current study are the rational and experiential subscales, the REI-R and
REI-E respectively. Similarly, the GDMS (Appendix B) contains subscales for rational
(GDMS-R) and intuitive decision making (GDMS-I). Participants completed the full PID
and REI-40, and only the GDMS-I and GDMS-R subscales.
Additional Measures

At the end of the study, we asked participants how well they know NFL football,
if they consulted the internet or an NFL playoff bracket, or if they received help when
making their forecasts. As a manipulation check, we asked participants in both conditions
“When making your predictions, how much did you rely upon your intuition or ‘gut
feelings’?”” and “When making your predictions, how carefully did you think about
reasons why one or the other of the two teams would do better?”” on scales from 0 (not at
all) to 4 (extremely). Finally, participants reported how difficult they found the task
before receiving a debriefing and their unique completion code to look up their results
after the study concluded. Participants interested in entering the Amazon gift card
drawing or who wished to receive an email when the results were tabulated were sent to a
separate survey to enter their contact information.

Results

Manipulation Checks

We first assessed the efficacy of our manipulation. We ran independent samples t-
tests to assess whether our manipulation affected participants’ reliance on their gut
feeling and reasoned analysis when making their forecasts. As expected, participants

asked to go with their gut feeling reported relying on their gut feelings more (M = 2.42,
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SD = 1.05) than those asked to provide three reasons (M = 2.06, SD = .96), t(226) = 2.63,
p =.0091, d = 0.35. On the other hand, participants asked to provide reasons (M = 2.82,
SD = .86) did not think more carefully about the reasons why one team would win than
participants asked to go with their gut (M = 2.64, SD = .94), t(226) =-1.45,p=.15,d = -
0.19. Combined, our manipulation had only a small effect on how participants made their
forecasts.

However, it is worth noting that this manipulation check may not be an accurate
reflection of how participants made their forecasts in the current study. It is possible that
responses to these questions overestimate the amount that participants used the two
decisions modes. For one, participants may have been responding in line with how we
asked them to make their forecasts and not how they made their forecasts (i.e., demand
characteristics). It is also possible that participants were unaware of how they made their
forecasts or did not draw the same distinctions between the two decision modes that we
did. In such a case their responses to our manipulation check questions may under or
overrepresent the degree to which they made their forecasts in line with how we asked
them to.

Differential Attrition

In previous pilot studies not reported here, we had observed that participants
asked to think about and provide reasons for their forecasts were less likely to make all
the forecasts we asked them to. Before testing our hypotheses, we assessed whether there
was differential attrition in the current study. We ran a t-test comparing the number of

forecasts participants in the two conditions made with people who met the inclusion
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criteria noted above with the exception that we included participants who failed to make
any forecasts. Participants (n = 360) were assigned approximately equally to think about
and provide reasons for their forecasts (n = 176) and to go with their gut feeling (n =
184). Of those asked to provide reasons, 16.5% failed to make any forecasts compared to
only 1% of participants who were asked to go with their gut feeling. Further, fewer
participants asked to provide reasons for their forecasts made all 6 forecasts (72%)
compared to those asked to go with their gut feeling (97%). Overall, participants asked to
think about and provide 3 reasons before making a forecast (M = 4.57, SD = 2.42) made
less forecasts than those asked to rely on their gut feeling (M = 5.86, SD = .82), t(358) =
6.84, p <.0001, d = 0.72. Therefore, we observed evidence of differential attrition in the
current study.

Given that participants asked to think about and provide reasons for their forecasts
made fewer forecasts than those asked to go with their gut feeling, it increases the
likelihood that there were systematic differences between the two groups. The task of
thinking about and writing in reasons for why one team would win over another is more
difficult than the task of forecasting the outcome of the games based on a gut feeling and
took longer. The differential attrition we observed may have introduced a confounding
variable. Specifically, it is possible that participants in the two conditions varied in
fanship (how big of a fan someone is). Participants who were asked to think about and
provide reasons for their forecasts and provided forecasts for all 6 games may be bigger
fans of NFL football than participants in the gut feelings condition who made all 6

forecasts. Fanship is likely to be positively correlated with how accurate someone is at
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forecasting the outcome of NFL games. We address this concern in exploratory analyses
reported later. However, it is also possible that there are other systematic differences
between the two groups that we are unable to address with the data we collected.
Therefore, the results reported here should be taken in context of the differential attrition
we observed.

Forecast Accuracy

Prior to running the analyses, we computed participants’ average accuracy scores
for each of the three accuracy measures utilized in Halberstadt and Levine (1999). The
average number of correct picks was assessed by taking the number of forecasts for
which the participant forecasted the correct team would win divided by the number of
forecasts they made. For example, a participant who correctly forecasted the winning
team for 2 of their 6 forecasts received a score of 0.33. In order to provide a more direct
replication of Halberstadt and Levine, we first ran t-tests comparing participants in the
two groups to test our hypothesis regarding main effects of experimental condition on the
3 measures of accuracy. See Appendix D for a summary of participants’ responses across
games.

To test Hypothesis 1, that participants in the gut feeling condition were more
likely to pick the winning team, we ran a t-test comparing participants in the reasoned
analysis and gut feeling conditions on the average number of correct forecasts. Contrary
to our prediction, participants asked to go with their gut feeling (M = .75, SD = .16) did
not pick the correct team more often than those asked to rely on their reasons (M = .74,

SD =.19), t(327) = -0.54, p = .59.
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We then assessed the effect of experimental condition on participants’ accuracy
about the margin of victory for each game. We calculated an average misprediction score
for each participant as done in Halberstadt and Levine (1999). If a participant picked the
winning team, we took the difference between the margin of victory they forecasted and
the number of points the team won by. For example, during the NFL wild card series, the
Bengals beat the Raiders by 7 points. If a participant forecasted the Bengals would beat
the Raiders by 10 points, the forecast was given a misprediction score of 3 (10 — 7 = 3).
Likewise, if a participant picked the losing team to win, we summed their margin of
victory forecast with the real margin of victory. For example, if a participant forecasted
that the Raiders would win by 10 their forecast has a misprediction score of 17 (10 + 7 =
17). As with the number of correct picks we then averaged their misprediction score by
summing their scores for each forecast divided by the number of forecasts they made. We
conducted a t-test to test Hypothesis 2, that participants asked to go with their gut feeling
would be more accurate at forecasting the number of points a team would win by.
Contrary to our prediction, participants asked to go with their gut feeling (M = 12.57, SD
= 2.98) were not more accurate than those asked to rely on their reasons (M = 13.01, SD
= 4.29), 1(327) = 1.09 p = .28. Together, we observed that participants asked to go with
their gut feeling were not more accurate in their forecasts than those asked to think about
and provide reasons why one team would win over the other.

We then turned to the number of points participants’ forecasts deviated from
experts’ expectations. To test Hypothesis 3, that participants in the gut feeling condition

were more likely to forecast a team’s margin of victory in line with experts’ expectations,
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we calculated the average number of points their forecasts deviated from experts’
expectations. Difference scores were calculated in the same way as participants’
misprediction scores with the exception that we used the line score as the comparison
instead of the outcome of the game. Contrary to our prediction, participants asked to rely
on their gut feeling (M = 5.77, SD = 3.69) did not make forecasts closer to experts’
expectations as compared to those asked to think about and provide reasons for their
forecasts (M = 6.21, SD = 3.88), t(327) = 1.03, p = .30.

Combined, our analyses failed to support our hypotheses, and the results observed
in Halberstadt and Levine (1999), that making forecasts based on gut feelings makes
people more accurate at picking who would win and the number of points they would win
by. We further did not see any difference in how closely participants’ forecasts were to
experts’ expectations. These findings cast doubt on the conclusion by Halberstadt and
Levine (1999) that participants who go with their gut are more accurate at forecasting the
outcome of sporting events than those asked to think about and provide reasons for their
forecasts.

Individual Differences

We predicted in Hypothesis 4 that participants who tend to rely on their gut
feelings would be more accurate, and in Hypothesis 5 that those who experience
decisional fit would be more accurate than those who did not have decisional fit when
making their forecasts. We measured participants’ tendency to rely on their gut feelings

and reasoned analysis with three individual difference measures (PID, REI, and GDMS).
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To account for missing responses on the individual difference measures we calculated
participants’ average score for each of the 6 individual difference subscales.

We first assessed whether the relationship between the individual difference
measures’ subscales was consistent with prior research. In line with Cook and Gonzales
(2016) we observed that the correlations between the three subscales used to measure
participants’ tendencies for making decisions based on gut feelings were highly
correlated, but those assessing preferences for reasoned analysis were only moderately
correlated (Table 2.1). We further examined the relationship between peoples’ tendency
to rely on gut feelings and reasoned analysis within scales. We observed the expected
negative relationship between subscales in the RElI and GDMS (Table 2.1; Pacini &
Epstein, 1999; Scott & Bruce, 1995). In contrast, however, we observed a non-significant
relationship between subscales for the PID (Table 2.1). Together, the results supported
our assumption that there are slight differences between the three scales used to measure
individual differences in reliance on gut feelings and reasoned analysis.

Based on this evidence, we assessed our hypotheses regarding individual differences
separately for the 6 subscales measuring people’s preferred decision making mode and
participants’ three accuracy scores. We submitted the data to cross-classified mixed
models in R (R Core Team, 2021) including participants tendency to rely on a decision

mode, condition, and the condition by tendency interaction as fixed effects and game and
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Table 2.1 Study 1A Correlations Between Individual Difference Measures

Reliance on gut feelings Reliance on reasoned analysis
PID REI GDMS PID REI GDMS
Reliance on gut feelings

PID 67** B61** .02

REI 2% -.16*
GDMS -.22%*

Reliance on reasoned analysis

PID 34** A43**

REI AT**
GDMS

Note: Reported correlations are bivariate correlations between individual

difference measure subscales.

*p < .05, **p < .01, ***p < 001, ****p < .0001
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participant number as random intercepts?. Condition was contrast coded (gut feelings (-1)
vs. reasoned analysis (1)) and participants’ scores on the individual difference measures
were mean centered prior to model fitting. If participant’s tendency to rely on the two
decision modes moderates the relationship between experimental condition and accuracy,
their individual difference subscale score by condition interaction term would
significantly predict accuracy.

We first examined whether participants’ tendency to rely on reasoned analysis, as
measured by the REI, affected their accuracy. There was a main effect of how much
someone tends to rely on reasoned analysis on both participants misprediction scores, b =
-1.01, se = 0.35, t(231) = -2.87, p = .0045 and the number of points their forecasts
deviated from the experts, b = -1.46, se = 0.44, t(231) = -3.29 p = .0012. Reasoners were
more accurate at forecasting the number of points a team would win by and made
forecasts closer to experts’ expectations (Table 2.2). However, these significant effects
were not replicated in the remaining analyses in the current study (Table 2.2) and were
inconsistent in subsequent studies reported later.

Scores on the REI-R moderated the relationship between experimental condition
and participants’ misprediction scores. In line with our prediction, participants who
preferred to use reasoned analysis made more accurate forecasts when they were asked to

first think about and provide 3 reasons before making their forecast t(231) = -2.02, p =

2 We initially included a random slope for the condition by preference interaction across the games
participants made forecasts about, however, we experienced singularity issues. Therefore, we simplified the
models and only included trial and participant number as random intercepts for the models including the
PID-1 and REI-R. Models with the PID-R, REI-E, and GDMS also did not have the random intercept for
participant number as the models had singularity issues. Degrees of freedom for all mixed models reported
are estimated using the Satterthwaite approach (Satterthwaite, 1946).
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Table 2.2 Study 1A Individual Differences and Forecast Accuracy

Correct Pick Misprediction Score Deviation from Experts
Predictor b se z b se t b se t
PID-I
(Intercept) 147 052 2.82** 1262 3.36 3.76** 5.87 0.28 20.92***
Condition -0.08 0.07 -1.15 0.24 0.18 1.39 031 0.22 1.38
Intuition -0.13 012 -1.09 0.14 0.32 0.45 0.10 041 0.25
Intuition*Condition 0.09 0.12 0.80 -0.03 0.32 -0.08 -0.63 041 -1.56
PID-D
(Intercept) 147 052 2.82** 1262 3.36 3.76** 5.89 0.28 20.98***
Condition -0.07 0.07 -111 0.24 0.18 1.37 032 0.22 144
Reasoning -0.02 012 -0.14 0.06 0.32 0.84 -0.55 0.40 -1.37
Reasoning*Condition -0.01 0.12 -0.07 -0.20 032 -0.64 -0.51 0.40 -1.26
REI-E
(Intercept) 150 0.52 2.90** 1265 3.30 3.84** 585 0.32 18.24***
Condition -0.08 0.07 -1.17 0.29 0.20 1.46 042 0.25 1.66
Intuition -0.19 014 -143 0.06 0.37 0.17 0.45 0.47 0.95
Intuition*Condition -0.06 0.14 -0.46 0.06 0.37 0.16 -0.34 047 -0.73
REI-R
(Intercept) 149 052 2.87** 1271 331 3.85** 5,88 0.31 18.96***
Condition -0.10 0.07 -1.45 0.36 0.19 0.06 053 024 2.20%
Reasoning 0.15 0.13 1.15 -1.01 035 -2.87** -1.46 044  -3.29*%*
Reasoning*Condition 0.12 0.13 091 -0.71 035 -2.02* -041 0.44 0.36
GDMS-I
(Intercept) 147 052 2.81** 1271 332 3.83* 578 0.34 16.95***
Condition -0.08 0.07 0.29 0.24 0.20 1.20 0.43 0.26 1.65
Intuition -0.07 010 048 0.24 0.27 0.89 0.63 0.35 1.81
Intuition*Condition -0.02 010 084 0.28 0.27 0.94 -0.10 0.35 -0.29
GDMS-R
(Intercept) 148 053 2.81** 1275 332 3.84* 579 034 16.88***
Condition -0.09 0.07 -1.27 0.29 0.20 1.40 0.47 0.26 1.79
Reasoning 021 0.12 1.85 -0.52 0.32 -1.63 -0.53 041 -1.27
Reasoning*Condition -0.01 0.12 -0.04 -049 032 -151 -0.15 041 -.036

Note: The results are from separate cross-classified mixed models assessing the
effect of individual differences on the three dependent measures.

*p < .05, **p < .01, ***p < 001, ****p < .0001
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However, this finding was not supported by subsequent analyses examining moderation
by participants’ tendency to rely on reasoned analysis as measured by the PID, t(275) = -
0.64, p = .53, b =-0.20, se = .32, and the GDMS t(216) = -1.51, p = .13, b = -0.49, se =
.32. Nor did subsequent studies provide further support that participants reliance on gut
feelings moderated the relationship between experimental condition and accuracy.
Likewise, participant’s tendency to rely on gut feelings when making decisions did not
moderate the relationship between experimental condition and misprediction scores (REI
b =.061, se = .37, t(227) = .16, p = .87, PID b = -0.03, se = .32, t(275) = -0.08, p = .93,
GDMS b = 0.26, se = .27, t(216) = 0.95, p = .35 (Table 2.2)
Forecast Confidence

Despite observing no differences in terms of accuracy, it is possible that our
manipulation may still have affected participants’ confidence in their forecasts.
Regardless of accuracy, people are still likely to feel more confident about their forecasts
which are based on a gut feeling. Therefore, we turned to test hypothesis 6 which stated
that participants in the gut feeling condition would feel more confident about their
forecasts than participants in the reasoned analysis condition.

We first removed participants who failed to make at least one confidence
judgment (1.8%). As with our analyses regarding forecast accuracy, we first calculated
participants’ average confidence ratings for the games they made forecasts about.’

Contrary to our prediction participants asked to make their forecasts based on their gut

3 There was a data collection error for the first 6% of participants for the game between the Chiefs and
Steelers. For these participants, they saw the team they forecasted would lose the game and were asked how
confident they were that the team would win the game. Therefore, we removed these confidence judgments
before analyzing participants’ average confidence.
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feeling condition were not more confident about their forecasts (M = 73.76, SD = 7.95)
than those asked to think about and provide 3 reasons for their forecasts (M = 74.11, SD
=9.97), 1(302) = -0.34, p = .73.

We then assessed whether individual differences (Hypothesis 7) and decisional fit
affected participants’ confidence in their forecasts (Hypothesis 8). We submitted the data
to cross-classified mixed models including condition, preference, and the condition by
preference interaction as fixed effects and participant and game as random effects* (Table
2.3). We ran separate models for each of the 6 individual difference measure subscales.
Participants’ who had a higher tendency to rely on gut feelings on the REI-E were more
confident in their forecasts b = 2.03, se = 0.97, t1(225.42) = 2.10, p = .0367. However,
reliance on gut feelings on the PID and GDMS did not provide further support for this
result. We next looked for an interaction between individual differences and experimental
condition. A significant interaction term between preferences for relying on a gut feeling
and reasoned analysis by condition would indicate that decisional fit affected participants
confidence in their forecasts. However, contrary to our prediction, none of the interaction
terms were significant predictors of confidence across the 3 individual difference
measures (Table 2.3). Therefore, we did not see evidence that decisional fit improved

participants’ confidence in their forecasts.

4 We initially included a random slope for the condition by preference interaction for the games participants
made forecasts about. However, as with our models assessing the accuracy of participants’ forecasts, we
experienced singularity issues. Therefore, we simplified the models and included only participant and game
as random intercepts.
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Table 2.3 Study 1A Individual Differences and Forecast Confidence

Forecast Confidence

Predictor b se t
PID-I
(Intercept) 74.43 4.18 17.82%**
Condition 0.66 0.48 1.37
Intuition 1.12 0.87 1.28
Intuition*Condition 1.22 0.87 1.40
PID-D
(Intercept) 74.44 4.18 17.81***
Condition 0.65 0.48 1.34
Reasoning 0.37 0.87 0.43
Reasoning*Condition -1.01 0.87 -1.16
REI-E
(Intercept) 74.12 4.09 18.12%**
Condition 0.76 0.52 1.48
Intuition 2.02 0.97 2.10%
Intuition*Condition 1.01 0.97 1.04
REI-R
(Intercept) 74.25 4.09 18.16***
Condition 0.82 0.51 1.59
Reasoning 1.49 0.94 1.59
Reasoning*Condition -0.14 0.94 -0.15
GDMS-I
(Intercept) 74.06 4.05 18.30%***
Condition 0.87 0.54 1.63
Intuition 0.19 0.72 0.26
Intuition*Condition 0.47 0.72 0.65
GDMS-R
(Intercept) 74.07 4.05 18.31***
Condition 0.77 0.53 1.44
Reasoning 151 0.85 1.78
Reasoning*Condition -0.17 0.85 -0.20

Note: The results are from separate cross-classified mixed models for each individual

difference subscale.

*p < .05, **p < .01, ***p < 001, ****p < .0001
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Exploratory Analyses

Our analyses failed to replicate the results of Halberstadt and Levine (1999).
Participants in our study who were asked to go with their gut feeling were not more
accurate at forecasting the outcome of NFL games. To further explore our participant’s
forecasts, we ran the analyses concerning the main effect of experimental condition on
participants’ accuracy and confidence with all participants (N = 385) who made at least
one forecast.

Participants in the gut feeling condition did not select the winning team (M = .75,
SD =.16) more often than participants in the reasoned analysis condition (M = .74, SD =
.19), 1(383) = 0.50, p = .62. They were also not more accurate (M = 13.09, SD = 4.05) at
forecasting the margin of victory than those in reasoned analysis condition (M = 13.46,
SD = 5.35), t(383) = -0.76, p = .45. Participants in the gut feelings condition were also
not more likely to make forecasts in line with the expert’s predictions (M = 6.70, SD =
5.67) compared to participants in the reasoned analysis condition (M = 7.00, SD = 5.64),
t(383) = -0.50, p = .62. These results further support our conclusion that going with your
gut does not improve forecast accuracy. We next re-examined participants’ confidence in
their forecasts (Hypothesis 7). Participants in the gut feelings condition were not more
confident (M = 73.54, SD = 8.10) in their forecasts t(354) = -0.86, p = .39 than those in
the reasoned analysis condition (M = 74.34, SD = 9.53).

As noted, we again we saw no evidence supporting the conclusion that our
manipulation influenced the accuracy of participants’ forecasts or their confidence in

their forecasts. However, the results reported thus far may have been affected by the
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differential attrition we observed. Participants who were asked to think about and provide
3 reasons why they thought one team would win over the other before making their
forecasts were less likely to make all 6 forecasts than those asked to rely on their gut
feeling about who would win. It is possible that participants who made all 6 forecasts in
the reasoned analysis condition were bigger fans than those who made all 6 forecasts in
the gut feelings condition.

To address this concern, we compared participants who were asked to think about
and provide 3 reasons with those asked to go with their gut on their reported knowledge
of the NFL, the time they spend following the NFL, and how closely they follow the
NFL. We first looked at everyone who met our inclusion criteria. If differential attrition
created unequal groups, we would expect that participants in the reasoned analysis
condition would give higher ratings on all 3 measures of how much they follow the NFL
than those in the gut feeling condition. Among the participants who provided at least one
forecast, those in the reasoned analysis condition did not report spending more time
following the NFL, following it more closely, or that they knew more about the NFL (all
ts < .43, all ps > .50).

Given that participants in the reasoned analysis condition were not bigger fans
than those in the gut feelings condition this reduces the likelihood that differential
attrition created systematic differences between the two groups. Just as fanship may have
weakened the relationship between experimental condition and accuracy, other variables
that we did not measure may have affected our results. For instance, participants’

motivation to complete the study might have differed between the two conditions.
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Participants in the reasoned analysis condition who made all 6 forecasts may have been
more motivated to complete the study than those in the gut feelings condition who made
all 6 forecasts.

To further explore the data, we ran correlation analyses to determine if any of
other measured variables influenced forecast accuracy and confidence. We first assessed
whether participants knowledge about the NFL and how closely they follow the NFL was
related to their forecast accuracy and confidence (Table 2.4). We ran the analyses on only
those participants who met our inclusion criteria. We included participants’ self-reported
knowledge of the NFL, how closely they follow the NFL, and how much time they spend
watching the NFL. Our primary outcome variables of interest were participants’ average
misprediction score, their average deviation from experts’ predictions and their average
confidence in their forecasts.

Somewhat surprisingly participant’s reported knowledge of the NFL was only
related to participant’s confidence and not their misprediction score and how much their
forecasts deviated from expert’s expectations (Table 2.4). How closely participants
follow the NFL and the amount of time they spend following the NFL showed only small
correlations with accuracy and confidence (Table 2.4). Finally, we assessed whether the
order in which participants made their forecasts and how long they spent making their
forecasts affected their accuracy and confidence.

The order in which participants made their forecasts was negatively related to
their confidence, r(1777) = -0.05, p = .03. However, forecast order was unrelated to

participants misprediction score, r(1882) = 0.01, p = .64, or how much their forecasts
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Table 2.4 Study 1A Correlations Between Measures of Fanship and Dependent Measures

Variable M D NFL Follow NFL F,(\)IIIIZ(I)_W Misprediction Def\::)ar';:on
Knowledge (Time) (Closeness) Score Experts

NFL

Knowledge 1.64 110

Fo_llow NFL 485 098 Dk

(Time)

Follow NFL 302 081 51%* 5%

(Closeness)

Misprediction * -

Score 12.77 3.62 .05 13 A1

Deviation 597 3.8 09 13* 09 S1x

from Experts

Confidence 73.91 8.83 A7 .16** 12* .02 -.07

Note: Reported relationships are bivariate correlations.

*p < .05, **p < .01, ***p < 001, ****p < .0001
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deviated from expert’s expectations, r(1882) =0, p = .93. To test the relationship
between forecast order and accuracy and confidence we computed the average amount of
time each participant took to make their forecasts looked at correlations separately for
participants asked to rely on their gut feelings and reasoned analysis. How long it took
participants in the gut feelings condition and reasoned analysis condition to make their
forecasts was unrelated to their accuracy and confidence (Table 2.5).
Discussion

The results of Study 1A failed to support our hypotheses and replicate the results
of Halberstadt and Levine (1999). In the current study, asking people to go with their gut
feelings did not improve forecast accuracy in terms of the teams they picked or their
forecast about the team’s margin of victory. Similarly, we did not see evidence that
participants in the gut feelings condition were more likely to make forecasts closer to
those made by expert sports forecasters. In terms of individual difference and accuracy,
participants who had a higher tendency for engaging in reasoned analysis as measured by
the REI (REI-R) were more accurate in terms of the margin of victory but not who they
thought would win. Scores on the REI-R also moderated the relationship between
manipulated forecast mode and accuracy. However, given that the relationship was not
observed for participants reliance on reasoned analysis as measured by the PID and
GDMS we are hesitant to interpret this finding as supporting out hypotheses. In terms of
participant’s confidence, there was no effect of our manipulation, individual preferences
nor an interaction between the two.

While these results cast doubt on our predictions, these results should be taken in
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Table 2.5 Study 1A Correlations Between Forecast Time and Dependent Measures

Forecast Time

Variable Gut Feelings Reasoned Analysis
Misprediction Score A1 -.01
Deviation from 04 15
Experts

Confidence .05 .01

Note: The correlations reported in Table 2.5 are the bivariate correlations. None of the

relationships were significant at the .05 level.
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light of the differential attrition observed between people asked to think about and
provide reasons before making their forecasts and those asked to rely on a gut feeling.
Participants asked to provide reasons for their forecasts were less likely to make all 6
forecasts. While we did not see evidence that this created unequal groups in terms of how
big of fans participants were, it is possible that other differences exist between the two
groups. This differential attrition also affects the individual difference measures which
were included at the end of the study. Participants in the reasoned analysis condition who
withdrew before the end of the study did not complete the individual difference measures.
As an exemplar, 185 people in the gut feeling condition completed all measures of the
PID while only 146 in the reasoned analysis condition did so. Therefore, despite these
null findings, it is still possible that relying on gut feelings improves forecast accuracy. In
subsequent studies we attempt to address this limitation by manipulating how participants

make their forecasts as a within-subjects variable (Studies 1B and 2B).
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CHAPTER THREE
Study 1B

In Study 1A we did not replicate the results obtained by Halberstadt and Levine
(1999). However, in Study 1A many of the participants failed to make all 6 forecasts
about the wild card games. Specifically, people in the reasoned analysis condition were
less likely to make all 6 forecasts than those in the gut feelings condition. To reduce
differential attrition and increase power, in Study 1B we manipulated participants
forecast mode (gut feeling, reasoned analysis) as a within-subjects variable. In the current
study, participants made forecasts about the same 6 games in the 2022 NFL wild card
series as in Study 1A. All hypotheses were the same as in Study 1A.

Method
Participants

Participants, (N = 476) self-selected to take part in a study posted on the same
football related subreddits in Study 1A. Participants who completed the study were
entered into a drawing for a chance to receive 1 of 4 $25 Amazon gift cards. As in Study
1A. we excluded participants who failed to meet our inclusion criteria (27.3%). We
excluded participants who did not answer the two trivia question about the NFL correctly
(10.1%) or took longer than 90 seconds to answer them (3.6%). We removed participants
who reported taking a previous version of the study (3.4%), failed to make any forecasts
(15.7%), or indicated that they consulted outside sources when making their forecasts
(4.6%). Therefore, 346 participants who made at least one forecast and met our inclusion
criteria were included in the analyses. Overwhelmingly, our sample identified as men

(94.5%). The remaining participants identified as women (4.6%), or non-binary or other
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(< 1%). Our sample predominantly identified as solely White or European American
(77.2%) followed by Asian or Asian American (10.4%), Hispanic or Latinx (4.6%),
Black or African American (1.5%), and Native American (< 1%). The remaining
participants identified with either multiple ethnic identities or other (7.2%). Further,
participants were 19 to 80 years of age (M = 28.3, SD = 7.6).
Materials and Procedures

In Study 1B, participants made forecasts about the same 6-game NFL wild card
series as in Study 1A. The materials and procedures for Study 1B are the same as Study
1A with a few important exceptions. Study 1B has a mixed design with condition (gut
feeling, reasoned analysis) as a within-subjects variable. Participants completed the same
trivia and demographics questions as in Study 1A. Further, participants read the same
warning to make every effort to complete the study if they continued to the forecast
portion of the study. However, unlike Study 1A, we randomly assigned participants to
make 3 of the 6 forecasts by relying on their gut feeling and the remaining forecasts after
thinking about and providing 3 reasons why they thought one team would win over the
other. Prior to starting their forecasts, participants read,

“We're interested in how well NFL football fans can predict who will win the

upcoming wild card games. In making your predictions, we'd like you to use

different strategies for some games than others.

Intuition-based predictions

For three of your predictions, we'll ask you to "go with your gut™ and choose the

team that you feel will win. Rather than coming up with reasons for your
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predictions, we just want you to go with your first instinct.

Reasoning-based predictions

For the other three predictions, we'll ask you to think about and analyze the

reasons why you think one or the other of the teams will win. We'd also like you

to type in the reasons you came up with. Ideally, we'd like you to come up with at

least 3 reasons for each of your predictions.”
Participants completed the 6 forecasts in random order before reporting their level of
confidence about each of their forecasts in the same manner as Study 1A. At the end of
the study, we altered the manipulation check questions slightly from Study 1A. In the
current study, we asked participants “When we asked you to rely on your intuition, how
much did you rely upon your intuition or ‘gut feelings’” and “When we asked you to rely
on reasoning, how carefully did you think about reasons why one or the other of the two
teams would do better?” Participants responded to both questions using a scale from 0
(not at all) to 4 (extremely). Since we did not ask participants to report the degree to
which they used both decision modes in each condition we cannot compare their
responses across conditions as we did in Study 1A. All other methods and procedures
were the same as Study 1A.

Results

Manipulation Checks

To check whether participants followed the instructions we gave them on how to
make their forecasts, we first assessed their responses to the two manipulation check

questions. Participants on average reported that they followed instructions. That is,
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participants reported on average relying on their gut feeling to make forecasts in which
they were asked to do so (M = 2.59, SD = 0.95) above the midpoint of the scale, t(473) =
13.48, p <.0001. Similarly, participants reported carefully thinking about their reasons
why they thought one team would win over the other when asked to do so at (M = 2.91,
SD = 0.79) above the midpoint of the scale t(467) = 24.98, p <.0001. Therefore,
participants at least reported following our instructions about how to make their forecasts.
Differential Attrition

In Study 1A we observed that participants asked to think about and provide
reasons before making their forecasts were less likely to make forecasts about all 6
games. Therefore, before assessing how accurate participants were at making their
forecasts, we first looked at the number of forecasts participants made while relying on
their gut feeling and engaging in reasoned analysis. Some participants (10%) failed to
make at least one forecast in both conditions. The remaining participants made slightly
more forecasts relying on their gut feelings (M = 2.92, SD = 0.37) than relying on
reasoned analysis (M = 2.87, SD = 0.46), t(314) = 3.02, p =.0027,d = 0.17 (Table 3.1).
Therefore, manipulating how participants made their forecasts as a within-subjects
variable did not completely eliminate differential attrition. However, it substantially
reduced the amount of differential attrition observed compared to Study 1A.
Forecast Accuracy

Overall, participants picked the winning team approximately the same as in Study
1A (M =.79, SD = .41). See Appendix D for a summary of participants responses across

games. As with Study 1A we computed their average accuracy scores for the number of
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Table 3.1 Study 1B Number of Forecasts by Condition

Number of Forecasts

Trial Condition 1 2 3
Gut Feeling 3% 2% 95%
Reasoned Analysis 5% 3% 92%

Note: The frequencies reported here represent the percent of total forecast for each

condition.
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times they correctly picked the winner, their misprediction score, and the number of
points their forecasts deviated from experts’ expectations. Contrary to our prediction,
participants did not pick the winning team more often when relying on their gut feeling
(M =.77, SD = .25), than when asked to provide reasons for their forecasts (M = .76, SD
=.25), t(314) = 0.15, p = .88. Similarly, participants were not more accurate at
forecasting the margin of victory when asked to go with their gut (M = 12.03, SD = 5.29)
than when asked to provide reasons (M = 12.26, SD = 5.28), 1(314) = -0.48, p = .64.We
then compared participant’s forecasts with expert’s predictions. Contrary to our
prediction, participants did not make forecasts about the margin of victory closer to
experts’ predictions when asked to go with their gut (M = 5.65, SD = 3.30) than when
asked to provide reasons (M = 5.83, SD = 3.86), t(314) =-0.82, p = .41. While our data
failed to support our hypotheses based on Halberstadt and Levine’s (1999) results, they
are in line with Study 1A where we observed no effect of our manipulation on the
accuracy of participant’s forecasts.
Individual Differences

To determine whether individual difference and decisional fit affected
participant’s accuracy about the outcome of the NFL wild card games, we submitted the
data to cross-classified mixed models. As with Study 1A we ran separate models for each
of the 3 individual difference measure’s subscales (Table 3.2). This resulted in a total of 6
analyses for each of the three measures of accuracy. We included condition, participants

reliance on gut feelings and reasoned analysis, and the condition by reliance interaction
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Table 3.2 Study 1B Individual Differences and Forecast Accuracy

Correct Pick

Misprediction Score

Deviation from Experts

Predictor b se z b se t b se t
PID-I1
(Intercept) 134 037 3.64*** 12.16 3.23 3.76* 579 040 14.63***
Condition -0.03 0.06 -0.52 020 016 1.22 0.07 0.11 0.68
Intuition 0.17 0.11 1.52 -0.11 0.30 -0.38 0.46 0.33 1.41
Intuition*Condition -0.11 011  -0.99 038 030 1.27 -0.15 0.20 -0.74
PID-D
(Intercept) 133 037 3.65*** 12.16 3.23 3.76* 579 040 14.66***
Condition -0.03 0.06 -0.48 020 .16 1.22 0.07 0.11 0.68
Reasoning 0.01 0.12 0.09 -0.15 0.31 -0.49 -0.52 034 -1.53
Reasoning*Condition  0.07  0.12 0.59 -0.31 0.31 -1.00 -0.36 0.21 -1.72
REI-E
(Intercept) 133 037 3.63*** 12.18 3.25 3.75* 565 041 13.82***
Condition -0.02 0.07 -031 0.17 0.18 0.95 -0.01 0.12 -0.07
Intuition 0.15 0.12 1.20 -0.14 032 -0.44 -0.39 0.32 -1.21
Intuition*Condition -0.07 0.12 -0.60 0.04 033 0.12 -0.02 0.22 -0.08
REI-R
(Intercept) 134 037 3.63*** 12.14 322 3.77* 570 041 14.01***
Condition -0.02 0.06 -0.24 0.13 017 0.73 0.00 0.12 -0.02
Reasoning -0.03 0.12 -0.26 0.13 033 0.39 -0.63 0.34 -1.86
Reasoning*Condition  0.05 0.12 0.44 -0.04 0.33 -0.10 -0.12 0.22 -0.53
GDMS-I
(Intercept) 132 036 3.64*** 12.16 3.24 3.75*% 566 0.43 13.31***
Condition -0.01 0.07 -0.14 0.18 0.18 1.00 -0.03 0.12 -0.28
Intuition 0.07 0.09 0.76 -0.09 025 -0.34 -0.02 0.25 -0.09
Intuition*Condition 0.05 0.09 0.48 -0.31 0.25 -1.23 -0.27 0.17 -1.56
GDMS-R
(Intercept) 132 036 3.64*** 12.16 3.24 3.76% 566 0.43 13.31***
Condition -0.01 0.07 -0.16 0.18 0.18 0.32 -0.03 0.12 -0.28
Reasoning -0.08 0.10 -0.78 023 0.27 0.38 -0.08 0.26 -0.30
Reasoning*Condition 0.00 0.10  -0.02 -0.06 0.27 0.83 0.01 0.18 0.03

Note: We conducted separate cross-classified mixed models for each of the individual

difference subscales. *p < .05, **p <.01, ***p <.001, ****p <.0001
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as fixed effects and participant and game as random effects® (Table 3.2). Across the 6
subscales assessing participants’ tendency to rely on gut feelings and reasoned analysis
we observed no effect of individual differences on the accuracy of their forecasts (Table
3.2).

If participant’s tendency to rely on gut feelings and reasoned analysis moderated
the relationship between experimental condition and accuracy, interaction term for
subscale by condition would have significantly predict accuracy. However, none of the
interaction terms or lower order effects significantly predicted participant’s accuracy.
Therefore, we do not see evidence that decisional fit affected participant’s accuracy about
who would win each game, the number of point they would win by, or how close their
forecasts were to experts’ expectations about the outcome of the game (Table 3.2).
Forecast Confidence

We then turned to whether participants were more confident in their forecasts
when they relied on their gut feelings as opposed to first when they were asked to engage
in reasoned analysis when making their forecasts. Contrary to our predication,
participants were not more confident about forecasts in which they were asked to go with
their gut (M = 74.68, SD = 9.54), t(287) = -1.38, p = .17 than when asked to provide

reasons (M = 75.68, SD = 9.45).

5> We initially included a random slope for the condition by preference interaction for the games
participant’s made forecasts about, however, we experienced singularity issues. Similarly, we experienced
singularity issues including participant as a random intercept. The random intercept for participant
accounted for no variance and was subsequently removed from the models assessing whether a participant
picked the correct team and misprediction scores. Therefore, we simplified the models and only included
trial as a random intercept for the models assessing whether a participant correctly picked which team
would win and misprediction scores. However, we included both a random intercept for game and
participant when assessing deviation from experts’ expectations.
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To determine whether participant’s tendency to rely on gut feelings and reasoned
analysis affected their confidence in their forecasts we ran cross-classified mixed
models®. In line with our prediction, reliance on intuition was a significant predictor of
confidence for all three individual difference measures (Table 3.3). Participants who
preferred relying on gut feelings more were more confident in their predictions. This is
somewhat surprising given the null results in Study 1A. However, this effect was also not
replicated in subsequent within-subjects studies (Study 2B and 3). In terms of decisional
fit, only the interaction term for reliance on intuition as measured by the GDMS by
experimental condition was significant t(224.31) = 2.21, p = .03, b = 1.04, se = 0.47. This
effect was not replicated in the other 2 individual difference measures (Table 3.3).
Therefore, we did not take this as support for our hypothesis that decisional fit would
affect participant’s confidence.

Discussion

Manipulating forecast strategy as a within-subjects variable produced similar null
results as those in Study 1A in terms of accuracy. Specifically, participants were not more
accurate in forecasting who would win or the margin of victory when relying on their gut
feeling compared to when they were asked to think about and provide 3 reasons for their
forecasts. Similarly, when asked to go with their gut feeling, participants did not make
forecasts closer to experts’ expectations. Therefore, the results did not replicate the

results of Halberstadt and Levine (1999). One benefit of manipulating how participants

5 We experienced singularity issues attempting to include a random slope for the interaction term for
condition by preferences. The models for PID and GDMS included only a random slope for condition by
trial and condition by participant. We experience convergence issues assessing the same model for the REI.
Therefore, we reduced the model to only include a random slope for experimental condition by participant.
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Table 3.3 Study 1B Individual Differences and Forecast Confidence

Forecast Confidence

Predictor b se t
PID-I
(Intercept) 75.35 3.62 20.80***
Condition 0.43 0.48 0.88
Intuition 3.67 0.76 4.85***
Intuition*Condition 0.31 0.54 0.57
PID-D
(Intercept) 75.35 3.62 20.80***
Condition 0.43 0.47 0.91
Reasoning -0.33 0.82 -0.40
Reasoning*Condition 0.45 0.56 0.80
REI-E
(Intercept) 75.07 0.44 168.92***
Condition 0.71 0.40 1.78
Intuition 2.76 0.82 3.35%**
Intuition*Condition 0.63 0.74 0.852
REI-R
(Intercept) 75.19 0.45 165.72***
Condition 0.66 0.40 1.67
Reasoning -0.51 0.85 -0.60
Reasoning*Condition -0.20 0.74 -0.27
GDMS-I
(Intercept) 74.94 3.58 20.95%**
Condition 0.37 0.55 0.66
Intuition 2.97 0.62 4.80***
Intuition*Condition 1.04 0.47 2.21*
GDMS-R
(Intercept) 74.94 3.58 20.95%**
Condition 0.37 0.54 0.68
Reasoning 0.21 0.68 0.31
Reasoning*Condition 0.06 0.50 0.13

Note: The results are from separate cross-classified mixed models assessing the effect of

individual differences on confidence.

*p < .05, **p < .01, ***p < 001, ****p < .0001
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made their forecasts as a within-subjects variable is that we increased the power of our
study. Given the large number of participants (N = 315), if going with a gut feeling
increased the accuracy of sports forecasts, we should have observed it in the current
study.

However, manipulating how participants made their forecasts in a within-subjects
design has several drawbacks. First, it increases the likelihood that participants guessed
the true purpose of the experiment and makes the results reported here more susceptible
to demand characteristics. Second, it is possible that participants found it difficult to
switch between relying on a gut feeling and reasoned analysis when making their
forecasts. Specifically, it is possible that after making a forecast for which they were
asked to think about and provide reasons, they may have had difficulty relying solely on a
gut feeling on subsequent forecasts. However, given that we observed similar null results
in Study 1A it seems more likely that engaging in reasoned analysis does not impair
forecast accuracy and nor does relying on gut feelings improve forecast accuracy. We
include a further discussion of this in the general discussion for Study 1.

As with accuracy, we observed no effect of our manipulation on confidence.
However, as predicted, we did observe that participants’ tendency to rely on their gut
feelings was positively related to their confidence. It is unclear why we only observed
this effect in Study 1B. Given that we do not replicate this study in future within-subjects
studies we are hesitant to interpret this as supporting our hypothesis.

Despite the positive effect of preferences for gut feelings, we did not see the

anticipated effect of decisional fit on confidence. This is not particularly surprising given
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that we saw no main effect of our experimental manipulation on confidence. In order for
an interaction to occur there would have to have been a crossing interaction between
experimental condition and reliance on gut feelings and reasoned analysis. Therefore, in
context of the null effect of our experimental manipulation this is less surprising.

In sum, in Study 1B we observed that preferences for relying on gut feelings
increases forecast confidence. However, the results did not replicate prior research which
has demonstrated that relying on gut feelings improves forecast accuracy. Likewise,
individual preferences for relying on gut feelings and reasoned analysis did not moderate
the relationship between how we asked participants to make their forecasts and their
accuracy or confidence.

Limitations

While the findings reported here cast doubt on the claim that going with your gut
improves (and reasoning impairs) forecast accuracy, this claim should be considered in
light of a few limitations. While participants in Study 1A asked to go with rely on a gut
feeling about who would win reported relying on their gut feeling more than participants
in the reasoned analysis condition, the effect was small to moderate. Similarly, in terms
of how much participants relied on reasons, in Study 1A participants in the reasoned
analysis condition reported relying on their reasons more than those in the gut feeling
condition. However, this did not reach significance. In Study 1B we observed that
participants reported at least following instructions somewhat, but we would have
expected greater reliance on gut feelings and reasoning given our instructions. One

interpretation of this is that participants were unaware of how to respond to our
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manipulation check questions. This could be because they do not make the same
differentiation between gut feelings and reasoning that researchers do. For example,
when we asked participants if they relied on their gut the intended alternative (reasoning)
may not have come to mind. It is also possible that how they made their forecasts is
inaccessible to them. As Halberstadt and Levine (1999) did not ask their participants
about the decision mode that they employed when making their forecasts it is impossible
to compare across studies. Therefore, while this should be considered when interpreting
the results reported here are more likely to generalize given the much larger sample size.
In sum, manipulating decision mode did not affect the accuracy of forecasts about
football games. This calls into question prior work showing the benefits of relying on a
gut feeling when forecasting the outcome of Sweet 16 games. Likewise, we did not see
evidence that people who tend to rely on gut feelings more were more accurate at making
forecasts. We saw similar null results in terms of confidence with the exception that
individual differences predicted participants’ confidence in Study 1B. However, as this
was not supported in subsequent studies, we are hesitant to interpret this as supporting the
conclusion that people who tend to rely on their gut feelings are more confident in sports

forecasts.
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CHAPTER FOUR

STUDY 2A

In Study 1, we found no evidence to support the results of Halberstadt and Levine
(1999), Similarly, our results did not support our additional hypotheses regarding
individual differences. In Study 1, we had participants make forecasts about the team
they thought would win and their margin of victory. In Study 2 (and Study 3) we gave
participants experts’ expectations and asked them to make a forecast about which team
would exceed experts’ expectations and the number of points they would exceed
expectations by. Study 2 also took place in the context of the 2022 wild card games.

As with Study 1, we predicted that participants asked to rely on their gut feeling
would be more accurate at forecasting which team would exceed experts’ expectations
and the number of points they would exceed them by (Hypothesis 1 & 2). However, we
simplified our predictions about the effect of individual differences and decisional fit. As
the misprediction score considers both the team a participant picks and the number of
points they expect them to exceed expectations by, we only assessed individual
differences and decisional fit on participant’s accuracy about the amount a team would
exceed expectations by (misprediction score). Therefore, we predicted that participants
who tend to rely on gut feelings would be more accurate, and that this effect would be
greater for those participants who tend to rely on gut feelings and were asked to do so
(Hypothesis 3 & 4).

Since we gave participants experts’ expectations, we could not assess their

accuracy in terms of how much their forecasts deviated from experts’ expectations.
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However, people often substitute a more complex question (e.g., which team will exceed
experts’ expectations) with a simpler question (e.g., who will win the game?). This type
of substitution is often reflected in people’s gut feeling response (Kahneman & Frederick,
2002). Since the favorite team is the one that is expected to win the game, we would
expect people relying on their gut feeling to pick the favorite team to exceed expectations
more often than those asked to think about and provide reasons for their forecasts. In this
case engaging in reasoned analysis should allow people to overcome this initial gut
feeling and answer the more complex question they are asked (i.e., which team will
exceed experts’ expectations?)

In a related series of studies Simons and Nelson (2006) asked participants to
forecast the outcome of NFL football games and found that people were more likely to
pick experts’ favorite team to exceed expectations compared to the underdog. Therefore,
we predicted that participants asked to rely on their gut feeling would be more likely to
pick the favorite team to exceed expectations (Hypothesis 5). We further predicted that
people who prefer to rely on their gut feelings would pick the favorite to exceed experts’
expectations more often and this would be greater for those who tend to rely on their gut
feelings and were asked to do so when making their forecasts (Hypothesis 6 & 7). Our
hypotheses regarding participants’ confidence remain the same as in Study 1.

Method
Participants
Participants were Reddit users (N = 441) who affirmed they were over the age of

18, had not taken part in a previous study, and provided informed consent. Participants
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were recruited on the same Subreddits as Study 1, saw the same study advertisement, and
participated for an opportunity to win 1 of 4 $25 Amazon gift cards. We removed
participants who failed to make any forecasts (22%). We further removed those who did
not meet the same inclusion criteria (7%) as in Study 1. We excluded participants who
did not correctly answer our two trivia questions (1.4%) and participants who did not
answer the questions in under 90 seconds (< 1%). We further excluded people who
received outside help (5.3%) when making their predictions. We included the remaining
participants (N = 335) of which a greater number (n = 208) were asked to rely on their
gut feelings than were asked to think about and provide 3 reasons for their forecasts (n =
153). Our sample predominantly identified as men (95.5%) followed by women (3.6%),
non-binary (< 1%) and those who did not provide a response (< 1%). Participants were
19 to 56 years old (M = 29.49, SD = 6.89). Participants also predominantly identified as
White or European American (77.3%) followed by Asian or Asian American (8.4%)
Hispanic or Latinx (4.5%), Black or African American (1.2%), Native American (< 1%),
the remaining participants identified with a non-listed identity or multiple ethnic
identities (6%).
Measures and Procedures

The general procedure of study 2A was the same as that in Study 1A with the
exception that participants made forecasts about which team would exceed bookmakers’
expectations. After being randomly assigned to either make their forecasts based on a gut
feeling or think about and provide 3 reasons for their forecasts, participants read a

description of how we wanted them to make their forecasts. The instructions for both

70



conditions were the same in Study 1A with the exception that we told them they would
make predictions about which team would exceed bookmakers’ expectations and that this
would be described in more detail on the next page. To familiarize participants with
bookmakers’ expectations, they read a brief description before making their forecasts:
“In the week leading up to each game, bookmakers in Las Vegas determine which
team is the favorite and which is the underdog.
Bookmakers also set something known as "the spread”--the number of points that
the favorite is expected to beat the underdog by.
In the Rose Bowl, for instance, Ohio State was favored to beat Utah by 4 points.
As it turns out, Ohio State won by a score of 48-45. They won, but only by 3
points. That is:
Ohio State won the game but fell short of bookmakers' expectations by 1
point, and
Utah lost the game but exceeded bookmakers' expectations by 1 point.
For each NFL wild card game, we’re going to tell you:
which team is expected to win, and the number of points that the favorite is
expected to win by (that is, ‘the spread’).”
Participants then went through an example in which they were asked to pick which team
exceeded bookmakers’ expectations in a college football bowl game. Participants read:
“In the Texas Bowl, Kansas State was favored by 10 points against LSU.
As it turns out, Kansas State won by a score of 42-20. That is, Kansas State won by

22 points.”
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There were 4 choices below the example, “Kansas State exceeded expectations by 12
points”, “Kansas State exceeded expectations by 3 points”, LSU exceeding expectations
by 3 points”, and LSU exceeded expectations by 12 points™. Participants who got the
question correct (Kansas State exceeded expectations by 12 points) were told that they
were correct and asked how well they understood what in meant for the favored team to
exceed expectations and the underdog to exceed expectations. Participants who got the
question incorrect were given the correct answer and a brief explanation of how to
calculate it before indicating how well they understood.
Forecasts
Participants made forecasts about the 6 NFL wild card games as in Study 1. On a
given trial, participants were reminded how we would like them to make their forecasts.
Participants in the gut feeling condition read:
“As we mentioned earlier, we're interested in the benefits of intuition (‘gut
feelings’) in these sorts of judgments. Try to avoid any drawn-out analysis of your
decisions, and make your predictions based on your first instinct.”
Participants in the reasoned analysis condition read,
“We're especially interested in the benefits of reasoning in these sorts of
predictions. Therefore, in order to prepare yourself for your predictions, we would
like you to think about, analyze, and type out the reasons for those predictions.”
For each forecast, we provided participants with the teams that would be playing, the
team bookmakers expected to win, and the number of points they were expected to win

by. Participants also read how each team could exceed bookmakers’ expectations. For
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example, when making forecasts about the game between the Buccaneers and Raiders
they read,

“The Buccaneers are favored to beat the Raiders by 9 points.

Buccaneers

In order to exceed expectations, the Buccaneers need to win by more than 9

points.

Raiders

The Raiders can exceed expectations either by

e losing by fewer than 9 points, or

e winning the game outright.”
To make their forecasts, participants selected the team they thought would exceed
expectations with the favored team always listed first followed by a slider scale.
Participants in the reasoned analysis condition were first asked to think about and provide
3 reasons why they thought one team would exceed expectations before making their
forecast.

For 3 of the games in the wild card series bookmakers’ expectations were set at a
whole point value (e.g., the Buccaneers and Raiders game above). In such cases we asked
participants to imagine the favorite would not win by the number of points bookmakers
expected (e.g., 9 points in the example above). Participants made their forecasts on a
slider scale from 1 to 30 points. Bookmakers’ expectations for the remaining 3 games

ended in half-point increments (e.g., 3.5) a score that is impossible to achieve. For these
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games participants made their point forecasts on a slider scale from 0.5 to 30.5. The
remaining methods and procedures were the same as Study 1A.
Results

Manipulation checks

To test whether our manipulation affected the degree to which people relied on
their gut feeling or reasoned analysis we compared participant’s responses to the 2
manipulation check questions. As expected, participants in the gut feelings condition
reported relying on their gut feelings (M = 2.63, SD = .94) when making their forecasts
more than participants in the reasoned analysis condition (M = 2.26, SD = .91), t(236) =
3.04, p =.0027, d = 0.39. Likewise, participants in the reasoned analysis condition
reported relying more on their reasons (M = 2.83, SD = .78) than those in the gut feeling
condition (M = 2.32, SD = .98), t(236) = -4.31, p <.0001, d = 0.57. Combined these
analyses indicate that participants reported at least somewhat following our instructions
about how we wanted them to make their forecasts.
Differential Attrition

In study 1A, which had a between-subjects design, we observed that participants
in the reasoned analysis condition made fewer forecasts than those asked to rely on their
gut feeling. Therefore, we assessed whether there was evidence of differential attrition in
the current study. Overall participants asked to think about and provide 3 reasons for their
forecasts (M =5.18, SD = 1.73) made fewer forecasts than those asked to rely on a gut
feeling (M =5.75, SD = 0.95), t(333) = 3.85, p =.0001. Fewer participants asked to think

about and provide 3 reasons for their forecasts made all 6 forecasts (79%) as compared to
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those asked to rely on a gut feeling (92%). Therefore, the results reported here should be
taken in context of the differential attrition we observed. However, we did not see a
difference between groups in terms of how big of fans participants were in Study 1 which
is one potential confounding variable that might have been introduced by attrition.
Forecast Accuracy

As in Study 1, we first computed average accuracy scores before running the
analyses. In order to assess the accuracy of participant’s forecasts about who would
exceed expectations, we took the average number of games in which they correctly
forecasted the team that would exceed expectations. Likewise, we averaged participants
misprediction scores about the number of points they forecasted a team would exceed
expectations by. See Appendix E for a summary of participants’ responses across games.
Contrary to your prediction, participants asked to rely on a gut feeling (M = .52, SD =
.21) did not select the correct team to exceed expectations more frequently, t(333) = 0.10,
p = .9187. than those asked to think about and provide 3 reasons for their forecasts (M =
.51, SD = .25). Participants in the gut feeling condition (M = 12.15, SD = 2.63) were also
not more accurate than those in the reasoned analysis condition (M = 12.40, SD =3.59),
in forecasting the number of points a team would exceed expectation by, t(333) = 0.72, p
= 47.

We next assessed whether participants who prefer to rely on gut feelings were
more accurate in terms of their misprediction scores. We ran separate cross-classified
mixed models for the 6 subscales including experimental condition, subscale, and the

condition by subscale interaction as fixed effects and trial and participant ID as random
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intercepts’. We initially included random slopes for participant ID and game, but the
models had singularity issues. Therefore, we included game and participant ID as only
random intercepts. The analyses reported in Table 4.1 indicated that none of the
individual differences measures significantly predicted participants accuracy. Similarly,
we did not see evidence that individual differences moderated the relationship between
experimental condition and accuracy. Therefore, we failed to find evidence in support of
our hypothesis that participants who had tend to rely on gut feelings would be more
accurate in their forecasts and that this would be greater for people who made their
forecasts based on a gut feeling.
Forecasts about the Favorite

We then tested whether participants in the gut feeling condition were more likely
to pick the favorite team to exceed expectations. However, contrary to our prediction,
participants in the gut feeling condition (M = .52, SD = .20) were not more likely to pick
the favored team to exceed expectations as compared to those in the reasoned analysis
condition (M = .50, SD = .24), t(333) = .80, p = .42. We then ran models to assess
whether individual differences and decisional fit predicted which team (favorite,
underdog) participants picked would exceed expectations (Table 4.1). For each subscale,
we included experimental condition, preference, and the condition by preference
interaction with only game as a random intercept. We tried to include random slopes for
participant ID and game but experienced singularity issues. Likewise, there were

singularity issues for models in which we include Participant ID as a random intercept.

" The model assessing participants preferences for the REI-E had singularity issues. Including participant
ID as a random intercept accounted for little variance (se < .0001). We therefore removed the random
intercept for participant ID.
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Table 4.1 Study 2A Individual Differences and Forecasts

Misprediction Score Favorite Picks
Predictor b se t b se z
PID-I
(Intercept) 12.46 3.27 3.81* 0.05 0.07 0.74
Condition 0.00 0.14 0.01 0.00 0.05 0.02
Intuition 0.24 0.24 0.98 -0.06 0.09 -0.67
Intuition*Condition 0.01 0.24 0.03 -0.09 0.09 -1.03
PID-D
(Intercept) 12.47 3.27 3.82* 0.07 0.07 1.00
Condition 0.00 0.14 -0.03 0.01 0.05 0.29
Reasoning 0.04 0.25 0.18 0.10 0.09 1.11
Reasoning*Condition 0.06 0.25 0.28 0.18 0.09 1.90
REI-E
(Intercept) 12.34 331 3.73* 0.05 0.08 0.57
Condition 0.06 0.14 0.42 0.03 0.05 0.48
Intuition -0.11 0.26 -0.42 -0.06 0.10 -0.59
Intuition*Condition 0.01 0.26 0.02 -0.02 0.10 -0.18
REI-R
(Intercept) 12.35 331 3.73* 0.05 0.08 0.63
Condition 0.03 0.14 0.22 0.03 0.05 0.58
Reasoning 0.05 0.27 0.19 0.01 0.10 0.13
Reasoning*Condition -0.04 0.27 -0.15 0.13 0.10 1.28
GDMS-I
(Intercept) 12.35 3.30 3.74* 0.05 0.08 0.55
Condition 0.06 0.14 0.45 0.03 0.05 0.51
Intuition 0.05 0.22 0.21 0.03 0.08 0.36
Intuition* Condition 0.14 0.22 0.66 -0.09 0.08 -1.14
GDMS-R
(Intercept) 12.36 3.30 3.74* 0.06 0.08 0.69
Condition 0.05 0.14 0.37 0.04 0.05 0.79
Reasoning -0.13 0.21 -0.59 0.15 0.08 1.78
Reasoning* Condition 0.16 0.21 0.76 0.08 0.08 0.95

Note: The results are from separate cross-classified mixed models assessing the effect of
individual differences on accuracy and the number of forecasts in which a participant
picked the favorite team.

*p < .05, **p < .01, ***p < .001, ****p < 0001
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Participants who had a higher preference for relying on gut feelings were not more likely
to pick the favorite (Table 4.1). Individual differences similarly did not moderate the
relationship between experimental condition and which team participants picked would
exceed experts’ expectations (Table 4.1). Therefore, the results do not support our 3
hypotheses regarding decision mode and which team participants would forecast would
exceed experts’ expectations.

Forecast Confidence

To examine participant’s confidence in their forecasts about which team would
exceed experts’ expectations we first assessed whether participants asked to rely on their
gut feeling were more confident about their forecast. However, contrary to our prediction,
participants in the gut feeling condition (M = 73.12, SD = 8.95) were not more confident
about who they forecasted would exceed experts’ expectations, t(289) = .42, p = .68, than
those in the reasoned analysis condition (M = 72.68, SD = 8.57). We then assessed
whether individual differences predicted participant’s confidence or moderated the
relationship between the experimental manipulation and their confidence.

As in the earlier analyses assessing individual differences and decisional fit, we
ran separate models for each of the 6 subscales (Table 4.2). In the model we included
experimental condition, participant’s preference, and the condition by preference
interaction as fixed effects and participant ID and game as random intercepts.® As
predicted participants who had a higher tendency to rely on gut feelings on the PID (PID-

I) were more confident in their forecasts, t(276.03) = 2.39, p =.0098, b = 2.39, se = .92.

8 We initially included random slopes for participant ID and game, but the models experienced singularity
issues. Therefore, we simplified the models to include participant ID and game as random intercepts.
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Table 4.2 Study 2A Individual Differences and Forecast Confidence

Forecast Confidence

Predictor b se t
PID-I
(Intercept) 72.80 1.17 62.02***
Condition -0.26 0.52 -0.50
Intuition 2.39 0.92 2.60**
Intuition*Condition -3.89 0.92 -4.23%**
PID-D
(Intercept) 72.86 1.19 61.47***
Condition -0.45 0.54 -0.83
Reasoning -1.53 0.98 -1.55
Reasoning*Condition -0.64 0.98 -0.65
REI-E
(Intercept) 72.69 1.20 60.41%**
Condition -0.08 0.53 -0.15
Intuition 137 1.01 1.36
Intuition*Condition -1.46 1.01 -1.45
REI-R
(Intercept) 72.77 1.21 60.29***
Condition -0.16 0.54 -0.29
Reasoning -0.49 1.03 -0.47
Reasoning*Condition 0.41 1.03 0.40
GDMS-I
(Intercept) 72.95 1.22 59.74%**
Condition -0.07 0.53 -0.13
Intuition 1.59 0.81 1.96.
Intuition*Condition -0.69 0.81 -0.85
GDMS-R
(Intercept) 73.03 1.23 59.57***
Condition -0.05 0.54 -0.09
Reasoning 0.32 0.82 0.39
Reasoning* Condition 0.67 0.82 0.82

Note: The results are from separate cross-classified mixed models assessing the effect of

individual differences on confidence.

*p < .05, **p < .01, ***p < 001, ****p < .0001
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However, this was not replicated in the other two measures assessing participants’
tendency to rely on gut feelings (Table 4.2). Therefore, we are hesitant to take this as
evidence supporting our hypothesis that people who prefer to rely on their gut feelings
are more confident in their forecasts.

Similarly, as measured by the PID-I participant’s preference for relying on gut
feelings moderated the relationship between experimental condition and confidence
(Table 4.2). We observed a significant interaction between scores on the PID-1 and
experimental condition, t(276.03) = -4.23, p <.0001, b = -3.89, se = 0.92. Participants
who preferred to rely on their gut feelings were more accurate if they were asked to do so
when making their forecasts as opposed to those who preferred to rely on gut feelings and
were asked to think about and provide 3 reasons for their forecasts. Despite this
significant result, the remaining analyses regarding decisional were not significant (Table
4.2).

Discussion

In Study 2A, we asked participants to make forecasts about who they thought
would exceed experts’ expectations in upcoming NFL football games. As in Study 1 we
did not find evidence supporting our hypothesis that participants who made their
forecasts based on a gut feeling would be more accurate. This further casts doubt on the
results of Halberstadt and Levine (1999) who had previously demonstrated this effect
although in a new sports forecasting paradigm. Participants asked to go with their gut
feeling were not more accurate nor did they demonstrate previously observed biases (i.e.,

picking the winner more often). They were not more likely to pick the favorite to exceed
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expectations as in previous research (Simmons & Nelson, 2006). Similarly, despite some
significant results in terms of individual differences they were not consistent across
individual difference measures and therefore we are hesitant to draw any conclusion from
them.

The current study, while well powered should be considered in light of the
differential attrition we observed. Participants asked to think about and provide 3 reasons
dropped out of the study more frequently and were less likely to make all 6 forecasts than
those asked to rely on their gut feelings. Therefore, it is possible that there were
systematic differences between the two groups created by people in the reasoning

condition withdrawing from the study.
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CHAPTER FIVE
STUDY 2B

In study 2A, we again so no evidence supporting our hypotheses that going with a
gut feeling improves the accuracy of forecasts about which team will exceed
expectations, or the number of points the team will exceed expectations by. We saw
similar results in terms of confidence. People who relied on their gut feeling and those
who provided reasons for their forecasts were equally as confident about their forecasts.
However, we observed that participants in the reasoned analysis condition were less
likely to make all 6 forecasts. To address the concerns raised by differential attrition in
Study 2B we manipulated whether people relied on a gut feeling or thought about and
provided reasons as a within-subjects variable. We made the same predictions as in Study
2A. Study 2B took place during the same 2022 NFL wild card series. All predictions
remained the same from Study 2A.

Method
Participants

Participants were recruited using the same Reddit posts as in the previous studies.
Participants were Reddit users (N = 328) who affirmed they were over the age of 18 and
provided informed consent. We excluded participants (27%) who did not meet the same
inclusion criteria as in the previous studies. We removed participants who had taken part
in a previous version of the study (1%). We removed participants who did not answer the
two trivia questions correctly (3%) or did not answer them within 90 seconds (2%).
Further, we exclude participants who reported receiving help from outside resources

(4%). Finally, we removed participants who failed to make any forecasts (26%) All
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remaining participants (n = 240) made at least one forecast and were included in the
analyses. Participants predominantly identified as men (97.5%) with the remaining
participants (2.5%) identifying as women. Participants also predominantly identified as
White or European American (74.6%) followed by Hispanic or Latinx (7.9%), Asian or
Asian American (7.1%), Black or African American (2.5%), Native American (< 1%),
the remaining participants identified with a non-listed identity or multiple ethnic
identities (10%). Participants were 19 to 65 years old (M = 29.12, SD = 7.20).
Participants completed the study for a chance to win 1 of 4 $25 Amazon gift cards.
Measures and Procedures

As in Study 2A, participants made forecasts about which team would exceed
experts’ expectations in the 6 NFL wild card games. However, in Study 2B we
manipulated whether people were asked to go with their gut feeling or reasons as a
within-subjects variable. We randomly selected 3 games for which we asked them to go
with their gut feeling when making their forecasts. For the remaining 3 we asked them to
think about and provide 3 reasons why they thought one team would exceed experts’
expectations when making their forecasts. We further randomized the order in which
participants made their forecasts. All other methods and procedures were the same as
Study 2A.

Results

Manipulation checks

We first assessed whether participants made their forecasts in line with how we

asked them to. After completing their forecasts, participants reported relying on their gut
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feeling slightly less than we expected. Participants reported on average relying on their
gut on average just above “slightly” (M = 2.21, SD = .86) for forecasts which they were
asked to go with their gut. For forecasts in which they were asked to think about their
reasons they also reported “slightly” (M = 2.74, SD = .92) relying on their reasons.
Differential Attrition

To assess for differential attrition, we first excluded participants (14%) who did
make at least one forecast in both conditions. We then looked at the number of forecasts
participants made relying on their gut feeling and those they made using reasoned
analysis. Participants made approximately the same number of forecasts for which they
relied on their gut feelings (M = 2.9, SD = 0.38) and those for which we thought about
and provided reasons (M = 2.86, SD = 0.49). Therefore, we concluded that we did have
differential attrition in the current study.
Accuracy of forecasts

As in the prior studies we first computed participants’ average accuracy scores for
both the number of correct picks and their misprediction score. We then assessed whether
participants asked to rely on their gut feeling were more accurate at forecasting which
team would exceed experts’ expectations. Contrary to our prediction, participants were
not more accurate when relying on a gut feeling (M = .54, SD = .28) compared to when
they were asked to think about and provide reasons for their forecasts (M = .56, SD =
.32), t(206) = 0.54, p = .59. Similarly, participants’ forecasts in the gut feeling condition
(M =10.32, SD = 3.73) were not more accurate about the number of points a team would

exceed expectations by compared to those for which they were asked to think about and
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provide 3 reason for (M = 10.83, SD = 4.35), t(206) =-1.11, p = .27. Together we
observed that participants were not more accurate in their forecasts when they relied on a
gut feeling than when they engaged in reasoned analysis. See Appendix E for a summary
of participants’ responses across games.

We next assessed whether participants who prefer to rely on gut feelings were
more accurate in terms of their misprediction scores. We ran separate cross-classified
mixed models for the 6 subscales including experimental condition, subscale, and the
condition by subscale interaction as fixed effects and trial and participant ID as random
intercepts. We initially included random slopes for participant ID and game, but the
models had singularity issues. Therefore, we included game and participant ID as only
random intercepts. The analyses reported in Table 5.1 indicated that none of the
individual differences measures significantly predicted participants accuracy. However,
there was a significant interaction between preferences for reasoned analysis as measured
by the PID-D and experimental condition Table 5.1. Participants who had a higher
preference for reasoned analysis were more accurate when they were asked to think about
and provide 3 reasons for their forecasts compare to when they were asked to rely on a
gut feeling t(180) = 2.18, p = .03, b = 0.98, se = 0.45. However, this was not supported by
the analyses for the other subscales measuring participants preferences for reasoned
analysis Table 5.1.

Forecasts about the Favorite
We then tested whether participants in the gut feeling condition were more likely

to pick the favorite team to exceed expectations. Contrary to our prediction, participants
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Table 5.1 Study 2B Individual Differences and Forecasts

Misprediction Score Favorite Picks
Predictor b se t b se z
PID-I1
(Intercept) 8.48 2.60 3.26* -0.02 0.21 0.91
Condition 0.20 0.23 0.88 0.00 0.11 0.98
Intuition 0.04 0.42 0.10 0.11 0.18 0.53
Intuition*Condition -0.59 0.39 -1.52 0.35 0.18 0.05
PID-D
(Intercept) 8.44 2.61 3.23* -0.01 0.20 0.96
Condition 0.20 0.23 0.89 0.00 0.11 0.99
Reasoning 0.00 0.49 0.01 0.10 0.21 0.63
Reasoning*Condition 0.98 0.45 2.18* -0.29 0.21 0.16
REI-E
(Intercept) 8.58 2.62 3.28* 0.02 0.18 0.91
Condition 0.27 0.24 1.12 -0.01 0.11 0.91
Intuition -0.44 0.44 -1.01 0.30 0.18 0.11
Intuition* Condition -0.17 0.40 -0.43 0.06 0.19 0.74
REI-R
(Intercept) 8.58 2.62 3.27* 0.01 0.18 0.96
Condition 0.27 0.24 1.14 -0.01 0.11 0.92
Reasoning 0.32 0.51 0.64 -0.21 0.21 0.32
Reasoning*Condition 0.42 0.46 0.90 0.13 0.21 0.55
GDMS-I
(Intercept) 8.62 2.64 3.26* 0.01 0.18 0.97
Condition 0.35 0.24 1.45 -0.01 0.11 0.90
Intuition 0.06 0.36 0.16 0.25 0.15 0.11
Intuition*Condition -0.33 0.33 -0.99 0.20 0.15 0.20
GDMS-R
(Intercept) 8.56 2.64 3.24* 0.02 0.16 0.89
Condition 0.34 0.24 1.45 -0.01 0.11 0.90
Reasoning -0.23 0.47 -0.49 0.17 0.20 0.40
Reasoning*Condition 0.81 0.43 1.89 -0.22 0.20 0.27

Note: The analyses reported here were separate cross-classified mixed models.
*p <.05, **p <.01, ***p <.001, ****p <.0001
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were not more likely to pick the favorite team to exceed expectations when relying on
their gut (M = .53, SD = .29), t(206) = -0.16 p = .88, than when thinking about reasons
(M = .54, SD = .31). We then ran cross-classified mixed models to assess whether
individual differences and decisional fit predicted which team (favorite, underdog)
participants picked would exceed expectations (Table 5.1). For each subscale, we
included experimental condition, preference, and the condition by preference interaction
with only game as a random intercept. We tried to include random slopes for participant
ID and condition but experienced singularity issues. Likewise, there were singularity
issues for models in which we include Participant ID as a random intercept. The random
intercept for Participant ID accounted for very little variance and was subsequently
dropped from the models. Participants who had a higher preference for relying on gut
feelings were not more likely to pick the favorite for any of the individual difference
measures (Table 5.1). Likewise, we so no effect of decisional fit on the likelihood
participants would pick the favorite to exceed expectations (Table 5.1).
Forecast Confidence

Participants made their confidence judgments after completing all 6 forecasts.
Therefore, some participants (4%) did not make confidence judgments for forecasts made
using both decision modes. Before running a t-test to compare participants confidence we
removed these participants. Contrary to our prediction, participants were not more
confident about forecasts made using their gut feeling (M = 73.70, SD = 9.85) than those

made in the reasoned analysis condition (M = 74.98, SD = 10.14), t(188) = -1.58, p = .12.
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We next turned to the individual difference measures. We ran the same models as
discussed above with participant’s confidence as the outcome measure. Participants who
prefer to rely on their gut feelings were not more confident in their forecasts (Table 5.2).
Similarly, we did not see evidence of an interaction between preferences and
experimental condition (Table 5.2). Therefore, in the current study we individual
differences nor decisional fit affected participant’s confidence in their forecasts. Note that
while condition was a significant predictor of confidence when controlling for individual
differences on the PID, it was not significant in the t-tests reported earlier nor replicated
in models assessing the other individual difference measures.

Discussion

In study 2A we observed differential attrition. People asked to rely on their gut
feeling were more likely to make all 6 forecasts about the 2022 NFL wild card series than
those asked think about and provide 3 reasons for their forecasts. Based on this concern,
in Study 2B we manipulated how people made their forecasts as a within-subjects
variable. In the current study we saw that participants were approximately equally as
likely to make forecasts in both conditions. However, despite effectively eliminating
differential attrition we, as in the previous studies, so no evidence for our hypothesis that
relying on gut feelings improves forecast accuracy. Similarly, we did not see evidence
that relying on gut feelings increased the confidence participants had in their forecasts.
Likewise, individual differences and decisional fit did not reliably affect participants’
accuracy or confidence.

Asking people to rely on their gut feeling when making forecasts about which team will
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Table 5.2 Study 2B Individual Differences and Forecast Confidence

Forecast Confidence

Predictor b se t
PID-I
(Intercept) 73.60 1.90 38.74%**
Condition 1.44 0.63 2.29*
Preference for Intuition 0.53 1.28 0.42
Preference for Intuition by Condition 1.06 1.06 0.99
PID-D
(Intercept) 73.59 1.88 39.20***
Condition 1.44 0.63 2.28*
Preference for Reasoning 0.00 1.50 0.00
Preference for Reasoning by Condition 0.47 1.25 0.38
REI-E
(Intercept) 73.75 2.17 33.99%**
Condition 1.06 0.64 1.66
Preference for Intuition 1.02 1.29 0.79
Preference for Intuition by Condition -0.05 1.08 -0.05
REI-R
(Intercept) 73.82 2.10 35.15%**
Condition 1.06 0.63 1.67
Preference for Reasoning 0.53 1.53 0.35
Preference for Reasoning by Condition 0.28 1.25 0.22
GDMS-I
(Intercept) 73.79 2.26 32.65%**
Condition 1.09 0.65 1.67
Preference for Intuition 0.57 1.07 0.54
Preference for Intuition by Condition 0.37 0.90 0.41
GDMS-R
(Intercept) 73.78 2.24 33.01***
Condition 1.09 0.65 1.67
Preference for Reasoning 0.97 1.40 0.70
Preference for Reasoning by Condition 0.05 1.18 0.05

Note: The analyses reported here are from separate cross-classified mixed models.
*p <.05, **p <.01, ***p <.001, ****p <.0001
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exceed experts’ expectations did not increase the accuracy of their forecasts. Study 2
provided a conceptual replication of Halberstadt and Levine (1999). However, unlike the
previous authors, we observed no effect of relying on gut feelings. As noted in the
introduction to Study 2A we had anticipated that asking participants to make forecasts
about which team would exceed experts’ expectations was a task in which people were
likely to have affective reactions. It is similar to how Halberstadt and Levine (1999)
asked their participants to make their forecasts, but it more closely mimics sports betting
in which bets are placed on who will exceed expectations. However, we observed similar
null results as in Study 1. Beyond not replicating the results of Halberstadt and Levine,
(1999) we also saw no evidence supporting the findings by Simons and Nelson (2006)
which had previously demonstrated that people more often pick the favorite to exceed
expectations. We expected that participants relying on gut feelings would be more likely
to substitute the question we had asked them (“which team will exceed experts’
expectations?”’) with the simpler question, “which team will win the game?” However,
both groups of participants picked the favorite team equally and picked the favorite and
underdog in approximately equal proportion. Participants in Study 2 were also not more
confident in their forecast when they made them based on their gut feeling. Likewise,
across study 2, we did not support our additional hypothesis regarding individual
differences and decisional fit.

While the results of Study 2 cast further doubt that relying on gut feelings
improves the accuracy of sports forecasts and how confident people are in their forecasts,

there is one important limitation to note. Participants in both Studies 1 and 2, on average,
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only reported somewhat following our instructions about how we wanted them to make
their forecasts (Table 5.3). Therefore, it is possible that participants were not relying on a
gut feeling when making forecasts in which we asked them to. In the reasoned analysis
condition, asking participants to write in 3 reasons for their forecasts likely engaged them
in reasoned analysis. However, it is also possible that they made a pick before reasoning
about which team would win. In such a case participants may have engaged in post-
choice rationalization of their pick based on a gut feeling, and recorded reasons that were
in line with the forecasts that already had in mind. With this limitation in mind, it is still
possible that relying on gut feelings does affect sports forecasts, we just did not

manipulate decision mode. We attempt to address this concern in Study 3.
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Table 5.3 Effect of Experimental Manipulation on Reported Reliance on Decision Mode

Reliance on Gut feeling

Reliance on Reasons

Condition Gut Feeling Reasons Gut Feeling Reasons

Study 1A M = 2.42 (1.05) M = 2.06 (0.96) M = 2.64 (0.94) M = 2.82 (0.86)
Study 1B M = 2.59 (0.95) M =2.91(0.79)
Study 2A M = 2.63 (0.94) M =2.32 (0.98) M =2.26 (0.91) M =2.83(0.78)
Study 2B M = 2.21 (0.86) M =2.74 (0.92)

Note: Participants reported the degree to which they relied on their gut feelings

and reasoned analysis on scale of O(not at all) to 4(extremely). Table 5.3 reports the

means and standard deviations in parentheses for participants in each study separated by

the condition they were assigned to.
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CHAPTER SIX
STUDY 3

In Studies 1A through 2B we observed no effect of our experimental manipulation
on the accuracy of (or confidence in) forecasts about the outcome of NFL football games.
However, as noted in Table 5.3 we observed a modest effect of our manipulation on our
whether participants reported relying on their gut feeling or reasons. While Halberstadt
and Levine (1999) did not ask participants to report the degree to which participants
relied on their gut feeling and reasons when making their forecasts it is possible that they
were better able to manipulate how participants made their forecasts and therefore
observed an effect of manipulated decision mode on accuracy. Halberstadt and Levine
(1999) had their participants come for an in-person laboratory study in which they made
their forecasts while we asked people to complete a survey online. Asking people to
make their forecasts in-person may increase their adherence to the instructions about how
to make their forecasts. We were unable to conduct Study 3 in person, and therefore we
used the same Subreddits as in Study 1 and 2. However, we tried to strengthen our
manipulation to encourage participants to make their forecasts based on either a gut
feeling or reasoned analysis. Along with telling participants an abridged version of the
instructions used in studies 2A and 2B, we had participants in the gut feeling condition
make their forecasts under high time pressure and those asked to first think about the
reasons why they thought one team would win over the other under low time pressure.
Study 3 took place during the 4 game 2022 NFL Divisional Playoffs (Appendix F).

Predictions for Study 3 were the same as in Study 2.
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Method
Participants
Interested redditors read a similar advertisement as earlier studies on the same
NFL subreddits. Participants (N = 862) self-selected to take part in the study for a chance
to receive 1 of 4 $25 Amazon gift cards. Participants were approximately equally
assigned to the gut feeling condition (n = 420) and reasoned analysis condition (n = 442).

We excluded participants who did not meet the same exclusion criteria used in the
previous studies (23%). We removed participants who had taken part in a previous study
(5%). We excluded those that did not answer the two trivia questions correctly (4%) and
those that failed to answer the questions in under 90 seconds (< 1%). Further participants
who received help from outside sources were excluded from the analyses (6%).
Participants who failed to make at least one forecast were also removed (11%). The
remaining participants (N = 656) were split between the high time pressure condition (n =
327) and low time pressure condition (n =329).

Participants were of a similar demographic makeup as the other Reddit based
samples in our previous experiments. Participants overwhelming identified as men
(93.3%) with the remaining participants identifying as woman (5%), non-binary or other
(2%). The majority of participants also identified as White or European American (76%),
followed by other or multiple ethnic groups (9%), Hispanic or Latinx (7%), Asian or
Asian American (6%), Black or African American (1%) and Native American (< 1%).
Participants included in the analyses were equally assigned to the high time pressure and

low time pressure conditions. Participants were 19 to 77 years old (M = 29.9, SD = 8.23).
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Survey
The general survey design was the same as study 2A with a few important
exceptions. As in Study 2A participants first completed the two trivia questions,
demographics questionnaire and were told to make every effort to complete the study if
they continued. Participants were then randomly assigned to one of two conditions.
Participants were either asked to make their forecasts based on a gut a feeling and under
high time pressure, or they were asked to think about reasons why they thought one team
or another would exceed experts’ expectations under low time pressure. Both sets of
participants made forecasts about which teams would exceed expectations in the 2022
NFL Divisional Playoff series. Participants in the high time pressure condition were
required to make their forecasts in under 10 seconds and asked to rely on their gut
feeling. Therefore, before making their forecasts, they read:
“We're interested in how well NFL football fans can predict which team will
exceed bookmakers' expectations in the upcoming divisional playoff games.
(We'll talk more about bookmakers' expectations on the next page.) We'd like you
to go with your intuition or “gut feeling” when making your predictions. In other
words, we would like you to make your predictions based on your first instinct.
To help you go with your gut, you will only have 10 seconds to make each
prediction.”
Participants in the low time pressure condition were required to wait 15 seconds after

reading about a given matchup. Participants in the low time pressure condition were told:
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“We're interested in how well NFL football fans can predict which team will

exceed bookmakers' expectations in the upcoming divisional playoff games.

(We'll talk more about bookmakers' expectations on the next page.) We'd like you

to think about and analyze the reasons why you think one team will win over the

other. Therefore, we will ask you to think about each game for at least 15 seconds
before entering your prediction.”
As in Study 2, on the following page, participants read a description of experts’
expectations and were asked a trivia question about which of two teams in a previous
game exceeded expectations to help them get familiar with experts’ expectations.

Before each forecast, participants were reminded to either rely on their “gut
feeling” (high time pressure condition) or to think carefully about why one team or the
other would exceed expectations (low time pressure condition). In the high time pressure
condition participants saw a countdown timer at the top left of the screen that indicated
how much time they had left to make their forecast. Below the timer they read
information about the game they would be making a forecast about. For example, when
making a forecast about the game between the Tennessee Titans and Cincinnati Bengals
participants read that the “Titans are favored to beat the Bengals by 3.5 points.” Below
they were asked to pick which team they felt would exceed expectations with the favored
team listed first, and the number of points they felt they would exceed expectations by on
a slider scale from 0.5 to 30.5 points. Because experts’ expectations for all 4 games in the
divisional playoffs ended in a half point (e.g., 3.5 points in the game above), participants

made all 4 forecasts on the same scale. If a participant did not make a forecast within 10
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seconds, the survey automatically advanced. Participants who missed a forecast were
reminded that they needed to make their forecasts within 10 seconds and asked if they
would like to make a forecast for the previous game. If they opted to return to the
previous forecast, they were not under time constraints to make their forecast. Therefore,
we removed forecasts about games in which the participant failed to make the forecast in
time before running the analyses.

Participants in the low time pressure condition made forecasts in a similar way,
however they saw a timer counting down from 15 seconds. Below the timer was the same
information about the teams that would be playing and a reminder that “for at least the
next 15 seconds, please think carefully about which team will exceed expectations.” After
the timer expired, Qualtrics displayed the two questions with which participants could
make their forecasts.

To reduce the number of missing forecasts due to user error in the high time
pressure condition, participants completed one practice trial in which they made a
forecast about two teams who were not playing in the divisional playoffs. To keep the
survey consistent across conditions, participants in both conditions completed a practice
trial that matched how they would make their forecasts. For each forecast a participant
made, they reported how confident they were that their chosen team would exceed
expectations on a scale from 1 (I am not at all confident) to 7 (I am extremely confident.
Participants then either completed the REI or PID before answering the same post-

experiment questions from the previous studies.
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Results

Differential Attrition

Based on the results of the previous 4 experiments in which we manipulated
decision mode as a between-subjects variable, we examined whether there was
differential attrition between the 2 conditions. The low time pressure condition took
longer to complete than the high time pressure condition. However, in the high time
pressure condition we removed forecasts in which participants did not make their
forecast within the 10 second time limit. Therefore, of the forecasts included in the
analyses, participants in the low time pressure condition were more likely to have made
all 4 forecasts (95%) compared to those in the high time pressure condition (80%).
However, of participants in the high time pressure condition who did not make all 4
forecasts in time, the majority made 3 forecasts (79%). Therefore, it is possible that the
forecasts that were included from participants in the high time pressure condition
represent only those that they had a strong gut feeling about. However, since this is in
line with the experimental manipulation, we think it is unlikely that this introduces a
confound. While we included fewer forecasts made in the high time pressure condition,
there were an equal number of participants in each condition. Therefore, at the participant
level we did not see evidence of differential attrition.
Manipulation checks

The primary aim of study 3 was to strengthen the effect of our manipulation.
Therefore, we first assessed whether having participants make forecasts under high and

low time pressure increased their reliance on the decision mode we asked them to use.
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Participants in the high time pressure condition (M = 2.41, SD = 0.98) reported relying
on their gut feelings more than participants in the low time pressure condition (M = 2.13,
SD =.94), 1(602) = 3.61, p =.0003, d = .29. Likewise, participants in the high time
pressure condition (M = 2.52, SD = .97) reported relying on their reasons less, t(600) = -
5.10, p <.0001, d = -.42 than the those in the low time pressure condition (M = 2.89, SD
= .82). Therefore, participants at least reported somewhat following our instructions
making their forecasts based on either their gut feeling or reasoned analysis.

Forecast Accuracy

We first looked at how accurate participants were at forecasting which team
would exceed expectations. Contrary to our expectation, participants in the high time
pressure condition (M = .48, SD = .24) did not pick the correct team to exceed
expectations more often than those in the low time pressure condition (M = .50, SD =
.26), t(654) = -.08, p = .40. Likewise, participants in the high time pressure condition (M
= 7.51, SD = 2.56) were not more accurate at forecasting the number of points a team
would exceed expectations by than those in the low time pressure condition (M = 7.52,
SD = 2.76), t(654) =-0.01, p = .99. See Appendix F for a summary of participants’
responses across games.

We then assessed whether individual differences and decisional fit affected
participants accuracy (Table 6.1). We ran cross-classified mixed models for each of the 4
subscales measuring participants preferences for relying on gut feelings and reasoned
analysis. We included preference, experimental condition, and the preference by

condition interaction as fixed effects and a random intercept for the game participants
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Table 6.1 Study 3 Individual Differences and Decisional Fit

Misprediction Score Favorite Picks Forecast Confidence
Predictor b se t b se z b se t
PID-I
(Intercept) 746 094 7.91%* -0.30 0.19 -1.63 444 012 37.55%**
Condition 020 024 082 0.00 0.09 0.05 011 0.08 1.40
Intuition 025 0.32 0.79 0.18 0.13 1.44 015 0.10 1.46
Intuition*Condition ~ 0.04 045 0.08 -0.07 0.8 -0.42 009 015 0.58
PID-D
(Intercept) 748 094 7.92%* -0.30 0.19 -1.61 445 0.12 37.58%**
Condition 017 024 073 0.00 0.09 -0.03 0.10 0.08 1.28
Reasoning 090 032 2.82** -0.02 0.3 -0.14 015 010 145
Reasoning*Condition 0,70 0.46 -1.52 019 0.8 1.07 005 015 032
REI-E
(Intercept) 766 099 7.70%* -030 0.19 -1.61 459 012 39.01***
Condition -0.17 048 -0.35 -0.14 0.9 -0.74 -0.36 0.15 -2.34*
Intuition -0.41 057 -0.72 -0.37 023 -1.61 024 018 1.35
Intuition*Condition 123 0.83 1.47 0.16 0.34 0.48 011 027 042
REI-R
(Intercept) 7.68 096 8.04%* -0.31 0.18 -1.72 455 0.2 37.91%**
Condition -0.18 047 -0.37 -0.11 0.9 -0.58 -0.32 016 -2.02*
Reasoning 053 0.62 0.86 027 0.25 1.12 003 020 0.14
Reasoning*Condition 059 1.11 -0.53 -0.23 044 -0.51 -0.17 0.37 -0.46

Note: The results reported here are from separate cross-classified mixed models.
*p <.05, **p <.01, ***p <.001, ****p <.0001
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made forecasts about. Contrary to our prediction preference for relying in reason
measured with the PID-D significantly predicted accuracy, t(1877.01) = 2.84, p = .0048,
b =0.90, se = 0.32, with higher preference related to greater accuracy. However, this was
not replicated with scores on the REI-R. None of the interaction terms between condition
and preferences were significant indicating that decisional fit did not increase accuracy
(Table 6.1).
Forecasts about the Favorite

Contrary to our expectation participants in the high time pressure condition (M =
43, SD = .25) were not more likely to select the favorite to exceed expectations than
those in the low time pressure condition (M = .42, SD = .24), t(654) = 0.54, p = .59.
Likewise, individual differences nor decision fit significantly predicted whether someone
picked the favorite to win the games (Table 6.1).
Confidence

Contrary to our expectation participants in the high time pressure condition were
not more confident in their forecasts (M = 4.49, SD = 0.92) than those in the low time
pressure condition (M = 4.47, SD = 0.89), t(646) = 0.24, p = .81. Similarly individual
differences nor decision fit significantly predicted whether someone participants’
confidence in their forecasts. (Table 6.1).

Discussion

In study 3, we attempted to bolster our manipulation to encourage participants to

rely on their gut feelings and reasoned analysis. However, participants’ responses to our

manipulation check questions calls into question whether adding time pressure affected
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which decision mode they used when making their forecasts. More specifically, we
required that participants asked to rely on their gut feeling make their forecasts within 10-
seconds of reading the two teams that would be playing. Gut feelings come to mind
quickly and allow people to make responses faster than engaging in reasoned analysis
(Kahneman & Frederick, 2002). Therefore, we reasoned that time pressure would
increase reliance on gut feelings because participants would not have time to engage in
reasoned analysis. Prior research has linked latency speed to intuitive processing (Evans
& Curtis-Holmes, 2005). Evans and Curtis-Holmes (2005) demonstrated that responses
made in under 10 seconds reflect heuristic, gut feeling answers when solving syllogisms.
In the low time pressure condition, we told participants to first think about reasons why
one team or another would exceed experts’ expectations for 15 seconds. We chose 15-
seconds to encourage reasoned analysis without implementing a delay that might frustrate
participants. As mentioned, we expected this to increase the amount that participants
reported relying on their assigned decision mode. However, we saw similar results on our
manipulation check questions as in other studies. One explanation for this, expressed
previously, is that the manipulation checks were poorly calibrated. It is possible that
participants were either unable to report how they made their forecasts (based on gut
feelings or reasoned analysis) or that the choices (e.g., | relied on my gut feelings an
extreme amount) discouraged participants from selecting them. However, despite these
limitations we replicated the results of our previous 4 experiments which together provide

evidence contradicting Halberstadt and Levine’s (1999) findings.
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In terms of individual differences, we again found that preferences for relying on
gut feelings and reasoned analysis did not predict the accuracy of participants’ forecasts.
Likewise, individual differences did not predict how confident people were about their
forecasts. While these results are surprising given previous research, they support and

replicate the results reported here in earlier experiments.
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CHAPTER SEVEN
GENERAL DISCUSSION

The series of studies we reported here were in service of two aims. First, we
sought to replicate previous research which demonstrated the benefits of relying on gut
feelings when making forecasts about sporting events. Second, we attempted to extend
previous work to examine individual differences and forecast confidence. However,
across 5 studies, we were unable to replicate the results of Halberstadt and Levine (1999)
using a robust online, Reddit sample. Asking people to rely on their gut feeling or
reasoned analysis when making forecasts about NFL games did not affect the accuracy of
their forecasts. Our results provide little evidence that decision mode affects the accuracy
of sports forecasts or how confident people are about their forecasts. As discussed
previously, sports forecasting represents a special case of decision making in which there
is an objective and verifiable criterion for which to compare forecasts (i.e., the outcome
of the game). The results reported here indicate that these types of forecasts may be
beyond the types of decisions in which gut feelings improve accuracy.

Decision Mode and Forecast Accuracy

Our results regarding the effect of manipulated decision mode and individual
differences on accuracy are surprising considering previous work. However, there are
several possible reasons for why our results did not replicate those of Halberstadt and
Levine (1999). We will first review some of the limitations of the current work which
may explain the difference between our results and those of Halberstadt and Levine. We

will next discuss the strengths of the current work and why the current studies represent a

104



more robust test of the hypothesis that relying on gut feelings improves the accuracy of
forecasts about sporting events.
Population and Sample

It is first important to note that the samples in the present work were not
representative. In all 5 studies our participants predominately identified as white and as
men. Therefore, the conclusions drawn from this research may not generalize to other
identities. Women and men differ in which decision mode they tend to use. Women tend
to rely more on gut feelings when making decisions. For example, women tend to report
being more experiential than men on the REI (Epstein, 2003; Sladek et al., 2010).
Likewise, women tend to have a higher faith in their intuition than men (Epstein et al.,
1996; Aarnio & Lindeman, 2005; Ward & King, 2020). Men also tend to have a higher
tendency to use reasoned analysis than women (Sladek et al., 2010). Based on this it is
possible that our sample of mostly men had lower trust in their intuition and found it
difficult to rely on their gut feelings when making their forecasts. This may have (a) led
to lower overall accuracy in the gut feelings condition or (b) led participants in the gut
feelings condition to rely more on reasoned analysis. Both of these could, in part, explain
our null results.

However, it is unlikely that this explains why our results differed from
Halberstadt and Levine (1999). They do not report the demographics of their participants,
so we are unable to compare the representativeness of our samples with theirs (e.g., the
gender makeup of the two samples). However, it is likely that their sample also

predominantly identified as white and as men. Therefore, future research should attempt
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to collect a more diverse and representative sample to further examine how decision
mode affects the accuracy of sports forecasts.

There are some reasons to believe that our sample did differ from Halberstadt and
Levine (1999). Our participants completed the study online as opposed to in-person as
done in Halberstadt and Levine’s study. Participants recruited online have been found to
give similar results as those recruited for in-person studies (Birnbaum, 2004). Likewise,
recruiting participants from social media is becoming more common (Amaya et al., 2021)
including from Reddit. However, it is possible that our participants differed from those in
Halberstadt and Levine’s study. In terms of demographics, our sample had a more diverse
range of ages and consisted of an overall older group of participants. Previous research
has shown that age and reliance on intuition are negatively correlated (Sladek et al.,
2010). This provides further evidence that our participants may have had a more difficult
time relying on their gut feelings when asked to make their forecasts based on gut feeling
than those in previous research.

Manipulation of Decision Mode

We may not have manipulated decision mode as effectively as Halberstadt and
Levine (1999) despite using a similar instructions manipulation. Our participants may
have paid less attention to our instructions or did not follow them as rigorously. As noted,
participants completed our study online. This may have reduced how likely they were to
follow our instructions. While it is unknown how many participants asked to provide 3
reasons in Halberstadt and Levine (1999) did so before making their forecasts, we

observed that many of our participants did not. Therefore, it seems plausible that our
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participants did not follow our instructions closely, which may have reduced the
effectiveness of our manipulation. Likewise, some participants made negative comments
about the number of questions on the individual difference measures which reduces the
likelihood that they completed them accurately or may have completed them using a
response set (e.g., acquiescence).

There are additional reasons to suspect that we did not manipulate decision mode.
In the current studies, we offered a small potential incentive for completing the current
studies (chance at winning a $25 gift card). Therefore, this increases the likelihood that
participants paid less attention to our instruction or were less motivated to follow them. It
is also logical that this would be higher for our participants who were asked to think
about and provide reasons for their forecasts. Coming up with reasons for each forecast is
a more time consuming and difficult process than making forecasts based on gut feelings.
This may have led to some of the differential attrition we observed. It is also possible
participants in both conditions may not have followed our instructions on how to make
their forecasts, in part, due to the low incentive for completing the study.

Another reason we may not have manipulated decision mode effectively is that
we told participants that we would post their results anonymously online after the end of
the study. We did this to increase recruitment and to encourage participants to make all
the forecasts we asked them to. However, this may have encouraged participants not to
follow our instructions. Participants may have used an alternative decision mode in order
to beat other fans’ forecasts. They may have used a decision mode that they thought

would allow them to make the most accurate forecasts or consulted outside resources
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when making their forecasts. We removed participants who told us that they had
consulted outside resources when making their forecasts which reduced the possibility
that this affected our results. However, some participants may not have responded
honestly when we asked them whether they had consulted outside resources. Likewise,
participants who withdrew from the study early did not answer this question.

As discussed, it is possible that we did not manipulate the decision mode
participants used in the studies reported here. If participants did not follow our
instructions, it likely would have increased their reliance on the decision mode they tend
to use. If this was the case, and gut feelings do improve the accuracy of sports forecasts,
we would have observed significant effects of our individual difference measures on
accuracy. This assumption is supported by previous research (e.g., Raab and Laborder,
2011; Betsch & Kunz, 2008; Bastick, 1982) in which individual differences measures are
correlated with decisions. However, we did not observe a consistent relationship between
participants’ tendency to rely on each decision mode and accuracy. Therefore, despite the
likelihood that we failed to manipulate participants’ decision modes, our results still cast
doubt on previous research which has observed that decision mode affects the accuracy
of sports forecasts.

Responses to our manipulation check questions also raise the concern that we did
not manipulate how people made their forecasts. Participants in all 5 studies did report at
least somewhat following our instructions (e.g., using reasoned analysis to make their
forecasts when asked to do so). However, the effect size of the manipulation varied

across studies and was not as strong as we had expected. While it is possible that
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participants were unsure how they made their forecasts when asked later, it is also likely
that they either did not follow our instructions or were unable to conform their decision
making process to our instructions.

In studies 1 through 4, we used a similar instructions manipulation as in
Halberstadt and Levine (1999). However, participants reported only somewhat following
how we asked them to make their forecasts. Likewise, in Study 3 adding a time pressure
manipulation had little effect on how participants reported making their forecasts. It is
worth noting that Halberstadt and Levine did not ask participants how they made their
forecasts. Consequently, we are unable to compare the degree to which participants relied
on gut feelings and reasoned analysis in our study and theirs. We also failed to
appropriately assess how closely participants followed our instructions in Studies 2 and 4.
For these studies, we only asked participants how much they used the decision mode we
asked them to for a given trial and not how much they used the other. Specifically, we
asked them how much they relied on their intuition or gut feelings when making forecasts
on which we asked them to and how much they used reasoning on forecasts where we
asked them to. Therefore, we were only able to compare their responses to these
questions against the midpoint of the scale.

Differential Attrition

We observed significant differential attrition in our studies. Participants asked to
engage in reasoned analysis about each game made fewer forecasts than those asked to
rely on their gut feeling. While we did not see that participants in the two conditions

varied in fanship, there are other potential confounding variables that we cannot account
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for. For example, participants in the reasoned analysis condition who made all 6 forecasts
may have been more motivated to complete the study and took their forecasts more
seriously than those in the gut feelings condition. This may have affected our results by
increasing the accuracy of participants in the reasoned analysis condition. While we are
unable to assess this in the current research, prior research has demonstrated that
differential attrition in online studies can affect the strength and direction of results (Zhou
& Fishbach, 2016). Therefore, as mentioned previously the results should be considered
in context of the differential attrition. Future research on the effect of decision mode
should be careful to try to reduce participants withdrawal in the reasoned analysis
condition. One likely first step is to use a within-subjects design as done here which
reduced differential attrition substantially.
Individual Differences

Despite the limitations discussed, the current studies represent a more robust test
of the hypothesis that relying on gut feelings improves sports forecasts. There are two
remaining explanations for why our studies do not support the results of Halberstadt and
Levine (1999). First, it is possible that Halberstadt and Levine observed significant
results due to Type-1 error. Their small sample size, and the fact that they only conducted
one study encourages such an interpretation. The more roust samples utilized across the 5
studies in the current work further support this assertion. However, the results of Plessner
et al., 2006 as reported in Plessner and Czenna (2007), support Halberstadt and Levine’s

(1999) results. Plessner and colleagues’ results were, however, involved in higher level
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interactions including expertise, available information, and time until the game would be
played.

The second interpretation is that other changes between the two experimental
designs impacted the results. Specifically, it is possible, although unlikely, that NFL
sports forecasting is somehow different than forecasts about college basketball and FIFA
soccer. For one, there are far fewer teams in the NFL than those that play in NCAA
division I college basketball. Therefore, it is likely that all of our participants had some
familiarity with the teams that would be playing. In contrast, participants who made
forecasts about the Sweet 16 may have been largely unfamiliar with some of the teams
that would be playing. In such a case, participants asked to rely on their gut feelings
likely picked the team they were most familiar with, a stand-in for how well a team
usually plays. Relying on recognition as information can be an effective decision-making
strategy (i.e., the recognition heuristic; Goldstein & Gigerenzer, 2002; Pachur et al.,
2011). In contrast, those in the reasoned analysis condition who were asked to provide
their reasons for why a team would win may have changed their attitudes about the two
teams in line with inconsequential or irrelevant information that came to mind.

Another difference between our study and Halberstadt and Levine (1999) is that
they collected data in 1995 and 1996. It is possible that our participants had more
information about the teams that would be playing due to information being more widely
available via the internet. While this is likely, it is doubtful that this would have affected
our results. Plessner et al., 2006 as reported in Plessner and Czenna (2007) found that

people asked to rely on a gut feeling were more accurate when they had greater expertise
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and when they had more information about the teams that would be playing. Therefore, it
is unlikely that this is the reason why our results do not support those of Halberstadt and
Levine (1999).

In the current work we see little evidence that manipulating decision mode affects
the accuracy of sports forecasts. While future research should continue to examine
decision mode and sports forecasts, our results support the conclusion that sports
forecasting may fall outside of the domain of decisions that are affected by decision
mode.

As mentioned briefly above, despite the limitations regarding the efficacy of our
manipulation, measuring individual differences in reliance on decision modes provides a
strong test of the hypothesis that gut feelings improve sports forecasting accuracy.
Therefore, the conclusion that relying on gut feelings does not improve the accuracy of
sports forecasts is further supported by our results that participants’ tendency to rely on
gut feelings and reasoned analysis were unrelated to the accuracy of their forecasts.
Given that our manipulation had a modest effect on how participants reported that they
made their forecasts, we get an especially clear look at individual differences and forecast
accuracy.

An intuitive decision mode has previously been demonstrated to improve decision
making in complex environments like playing handball (Raab and Laborder, 2011).
Similarly, many studies have found a positive relationship between reliance on an
intuitive decision mode and business outcomes (e.g., Sadler-Smith, 2004). However, we

see no evidence that relying on gut feelings improves decision making in sports
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forecasting. Therefore, it is likely that decision mode does not affect the accuracy of
sports forecasts specifically. However, decision mode may still affect other decisions
including those made by athletes.

In the current studies, we also saw no evidence that decisional fit increases the
accuracy of sports forecasts. Given that we did not observe main effects of individual
differences or manipulated decision mode it is not surprising that we did not observe the
predicted interaction between decision mode and individual differences. However, this is
in contrast to previous research which has observed that decisional fit increases, for
example, the positive attributes attributed to a chosen object (Betsch & Kunz, 2008).
Likewise, Betsch and Kunz observed that decisional fit decreases post decision regret.
However, our results further support the assumption that sports forecasts are outside of
the types of decisions that decision mode influences.

Forecast Confidence

Similar to our results regarding forecast accuracy, people asked to rely on their
gut feelings were not more confident about their forecasts than those asked to think about
and provide reasons for their forecasts. We had predicted that basing forecasts on gut
feelings which come to mind more easily would increase participants’ confidence in their
forecasts based on Simons and Nelson (2006). They demonstrated that people frequently
choose intuitive as opposed to non-intuitive choices. This is ostensibly because people
hold their intuitions with high confidence. In line with this hypothesis, people also tend to
be more confident in decisions made quickly (Zakay & Tuvia, 1998; Ackerman &

Zalmanov, 2012). We did observe that preferences for relying on gut feelings in Study 1B
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was positively related to forecast confidence. However, since this was not replicated in
the remaining experiments, we are hesitant to interpret it as support for our hypothesis.
One reason we did not observe a relationship between decision mode and confidence, is
that our participants may not have had strong gut feelings about which team would win a
game. If a gut feeling did not come to mind quickly and easily then it is unlikely that
relying on a gut feeling would increase accuracy compared to using reasoned analysis.
We conclude that there is little evidence that relying on gut feelings improves peoples’
confidence in sports forecasts. This further supports our conclusion that sports forecasting
may be a type of decision that is unaffected by decision mode.
Conclusions

Previous research had suggested that sports forecasting is one area of decision
making in which relying on gut feelings would improve decision making. People are
likely to have affective reactions toward which team they think will win the game and
who will win a game is influenced by innumerable variables (i.e., a complex decision).
Given prior research that has shown that in these types of decisions, gut feelings improve
decision making (e.g., McMackin and Slovic, 2000) we had predicted that people who
rely on gut feelings would make better forecasts. Based on our results, however, it is
likely that sports forecasts are a boundary condition. Sports forecasting may fall outside
the domain for which decision mode influences the outcome of decision making.

Why sports forecasting may be unaffected by decision mode is unclear from the
present research. One potential reason is that it is difficult to forecast who will win a

game with substantial accuracy. Sports betting depends on the inability of people to
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create a reliable strategy for picking who will win a game. This is likely to be especially
difficult in playoff games as the two teams that are playing are likely to be at least
relatively evenly matched. As a reference, prediction markets, bookmakers, tipsters
(professional betting services), and statistical models all perform similarly poorly at
forecasting the outcome of sporting events (Spann & Skiera, 2009). Therefore, future
studies should examine the effects of decision mode on decision making using other
objective and verifiable domains (e.g., stock markets and political elections).

However, other decision making domains fitting these criteria are likely to be
equally difficult to forecast with any substantial degree of accuracy. Despite this, people
often make forecasts about the future, and it is important to understand the effect of
decision mode on the quality of these types of decisions. This is especially true since
many of the forecasts people routinely make have potentially life altering consequences
(e.g., who will win an election or which stock to invest in). It should also be noted that
other tasks in the judgment and decision-making literature may be similarly difficult. For
example, estimating the amount of mail handled by the U.S. Postal Service and other
unknown quantities estimated in MacGregor et al. (1988) and McMakin and Slovic
(2000). Therefore, beyond the difficulty of the task, there may be other variables that
influence when a decision mode is likely to improve decision making.

Across 5 experiments we observed that people who rely on gut feelings and
reasoned analysis are equally as accurate at forecasting the outcome of sporting events.
This includes manipulating decision mode as a within- and between-subjects variable,

using an instructions and time-pressure manipulation, and two different types of sports

115



forecasts. Likewise, we see no evidence that individual differences in reliance on gut
feelings and reasoned analysis affects the accuracy of sports forecasts. Across these
studies we also observed the effect of decision mode on how confident people are in their
forecasts. Therefore, based on the results reported here, sports forecasting is likely a type

of decision that falls outside of the influence of decision mode.
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APPENDICES

Appendix A Rational and Experiential Self Inventory (REI)

Rationality scale (REI-R)

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

| try to avoid situations that require thinking in depth about something (re-)

I'm not that good at figuring out complicated problems (ra—)

| enjoy intellectual challenges (re)

| am not very good at solving problems that require careful logical analysis (ra—)
| don't like to have to do a lot of thinking (re-)

| enjoy solving problems that require hard thinking (re)

Thinking is not my idea of an enjoyable activity (re—)

| am not a very analytical thinker (ra—)

Reasoning things out carefully is not one of my strong points (ra—)

| prefer complex problems to simple problems (re)

Thinking hard and for a long time about something gives me little satisfaction (re)
| don't reason well under pressure (ra—)

| am much better at figuring things out logically than most people (ra)

| have a logical mind (ra)

| enjoy thinking in abstract terms (re)

| have no problem thinking things through carefully (ra)

Using logic usually works well for me in figuring out problems in my life (ra)
Knowing the answer without having to understand the reasoning behind it is good

enough for me (re-)
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19.

20.

| usually have clear, explainable reasons for my decisions (ra)

Learning new ways to think would be very appealing to me (re)

Experientiality scale (REI-E)

1.

2.

10.

11.

12.

13.

14.

15.

16.

| like to rely on my intuitive impressions (ee)

| don't have a very good sense of intuition (ea—)

Using my gut feelings usually works well for me in figuring out problems in my
life (ea)

| believe in trusting my hunches (ea)

Intuition can be a very useful way to solve problems (ee)

| often go by my instincts when deciding on a course of action (ee)

I trust my initial feelings about people (ea)

When it comes to trusting people, | can usually rely on my gut feelings (ea)

If I were to rely on my gut feelings, | would often make mistakes (ea—)

| don't like situations in which | have to rely on intuition (ee-)

| think there are times when one should rely on one's intuition (ee)

| think it is foolish to make important decisions based on feelings (ee—)

| don't think it is a good idea to rely on one's intuition for important decisions (ee)
| generally don't depend on my feelings to help me make decisions (ee-)

| hardly ever go wrong when | listen to my deepest gut feelings to find an answer
(ea)

| would not want to depend on anyone who described himself or herself as

intuitive (ee-)
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17. My snap judgments are probably not as good as most people's (ea-)

18. | tend to use my heart as a guide for my actions (ee)

19. I can usually feel when a person is right or wrong, even if | can't explain how |

know (ea)

20. I suspect my hunches are inaccurate as often as they are accurate (ea—)
Note: The REI-40 was developed by Pacini and Epstein (1999). “The name of the
subscale to which each item belongs appears in parentheses, ee = Experiential
Engagement; ea = Experiential Ability; re = Rational Engagement; ra = Rational Ability.
A minus sign (—) with a scale name denotes reverse scoring” (Pacini & Epstein, 1999, p.
976). Items beginning with r are part of the rational subscale while those beginning with e
are part of the experiential subscale. Items are assessed on a scale from 1 (definitely not

true of myself) to 5 (definitely true of myself).
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Appendix B General Decision-Making Scale (GDMS)
Rational Subscale (GDMS-R)
1. 1 double-check my information sources to be sure I have the right facts before
making a decision
2. I make decisions in a logical and systematic way
3. My decision making requires careful thought
4. When making a decision. | consider various options in terms of a specific goal
5. lexplore all of my options before making a decision
Intuitive Subscale (GDMS-I)
1. When making a decision. | rely upon my instincts
2. When | make decisions. | tend to rely on my intuition
3. I generally make decisions that feel right to me
4. When I make a decision. it is more important for me to feel the decision is right
than to have a rational reason for it
5. When | make a decision. | trust my inner feelings and reactions
Note: The GDMS was developed by Scott and Bruce (1995). The original GDMS
includes additional subscales for dependent, avoidant, and spontaneous decision making
styles not included here. Items are assessed on a 5 point scale from 0 (strongly disagree)

to 5 (strongly agree).
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Appendix C Preference for Intuition and Deliberation Scale (PID)
Preference for Deliberation (PID-D)
1. Before making decisions I first think them through
2. Before making decisions I usually think about the goals | want achieve
3. | consider myself
4. | prefer making detailed plans rather than leaving things to chance
5. 1 am a perfectionist
6. |think about a decision particularly carefully if I have to justify it
7. When | have a problem I first analyze the facts and details before | decide
8. 1think before I act
9. Ithink more about my plans and goals that other people do
Preference for Intuition (PID-I)
1. | listen carefully to my deepest feelings
2. With most decisions it makes sense to complexly rely on your feelings
3. Tdon’t like situations that require me to rely on my intuition (-)
4. | prefer drawing conclusions based on my feelings, my knowledge of human
nature, and my experience of life
5. My feelings play an important role in my decisions
6. When it comes to trusting people, I can usually rely on my gut feelings
7. | prefer emotional people
8. | am a very intuitive person

9. | like emotional situations, discussions, and movies

133



Note: The PID was developed by Betsch (2004). Items marked with (-) are reverse coded.

Items are assessed on a scale from 1 (very much disagree) to 5 (very much agree).
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Appendix D Study 1 Forecasts and Game Outcome

Margin Favorite's Deviation from
Final of Experts’ over- Percent of correct experts'
score  victory  expectations  performance picks Misprediction expectations Confidence

Gut Reasoned Gut Reasoned Gut Reasoned Gut Reasoned
feeling  analysis  feeling analysis  feeling analysis  feeling  analysis

Study 1A
Bengals vs. Raiders 26-19 7 6.5 0.5 84 81 5.6 5.9 5.7 6.0 65.7 65.9
Bills vs. Patriots 47-17 20 45 155 73 64 26.0 27.3 5.8 6.9 69.2 70.5
Buccaneers vs. Eagles 31-15 16 9.0 7.0 94 95 6.2 6.0 5.2 5.5 85.5 87.4
Chiefs vs. Steelers 42-21 21 12.5 8.5 94 93 8.4 9.2 53 5.6 88.7 87.2
Cowboys vs. 49ers 17-23 -6 3.0 -3.0 35 33 10.2 11.3 6.4 7.3 68.4 70.7
Rams vs. Cardinals 34-11 23 4.0 19.0 73 75 19.2 18.4 6.0 5.9 65.8 67.7

Study 1B
Bengals vs. Raiders 26-19 7 6.5 0.5 89 90 44 4.8 45 5.0 73.5 74.9
Bills vs. Patriots 47-17 20 45 155 71 65 26.4 27.0 51 5.7 67.1 67.6
Buccaneers vs. Eagles 31-15 16 9 7.0 81 80 8.5 8.5 5.9 6.8 81.8 84.9
Chiefs vs. Steelers 42-21 21 12.5 8.5 94 91 7.9 9.4 53 5.2 90.8 86.3
Cowboys vs. 49ers 17-23 -6 3 -3.0 51 45 8.6 9.8 7.4 7.2 68.0 715
Rams vs. Cardinals 34-11 23 4 19.0 73 80 15.6 15.0 5.4 5.4 67.7 68.3
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Appendix E Study 2 Forecasts and Game Outcome

Margin Favorite's Deviation from
Final of Experts’ over- Percent of correct experts'
score  victory expectations  performance picks Misprediction expectations Confidence

Gut Reasoned Gut Reasoned Gut Reasoned Gut Reasoned
feeling  analysis  feeling  analysis  feeling analysis  feeling  analysis

Study 1A
Bengals vs. Raiders 26-19 7 6.5 0.5 54 57 4.58 4.56 4.62 4.62 70.6 69.8
Bills vs. Patriots 47-17 20 4.5 155 48 44 252 25.6 471 4.39 72.8 713
Buccaneers vs. Eagles  31-15 16 9.0 7.0 57 50 7.55 8.37 6.13 6.12 76.6 75.1
Chiefs vs. Steelers 42-21 21 125 8.5 59 57 8.35 8.94 5.72 6.72 77.3 75.9
Cowboys vs. 49ers 17-23 -6 3.0 -3.0 49 51 9.36 9.29 6.08 6.06 721 72.1
Rams vs. Cardinals 34-11 23 4.0 19.0 45 54 19.4 18.5 5.1 5.02 70.2 72

Study 1B
Bengals vs. Raiders 26-19 7 6.5 0.5 57 60 4.85 4.72 491 4.8 70.7 72.2
Bills vs. Patriots 47-17 20 4.5 155 44 40 16 16.8 5.03 4.96 69.5 72.9
Buccaneers vs. Eagles  31-15 16 9 7.0 55 55 6.94 7.14 5.47 6.04 76.6 78.3
Chiefs vs. Steelers 42-21 21 12,5 8.5 60 61 7.95 8.99 5.44 7.3 80.2 80.3
Cowboys vs. 49ers 17-23 -6 3 -3.0 55 53 8.74 9.13 6.74 6.25 74.6 73.3
Rams vs. Cardinals 34-11 23 4 19.0 59 58 18.4 18.1 5.04 5.73 70.2 72.7
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Appendix F Study 3 Forecasts and Game Outcome

Margin Favorite's
Final of Experts’ over- Percent of Deviation from
score victory  expectations  performance correct picks Misprediction experts' expectations Confidence
Gut Reasoned Gut Reasoned Gut Reasoned Gut Reasoned
feeling  analysis  feeling  analysis feeling analysis  feeling analysis
Buccaneers vs. Rams 27-30 -3 25 -55 59 61 5.62 5.54 5.14 5.49 4.36 4.33
Chiefs vs. Bills 42-36 -6 1.5 -75 31 33 8.18 8.79 5.38 6.05 4.34 4.39
Packers vs. 49ers 10-13 -3 5.5 -8.5 45 45 9.79 9.52 5.23 5.38 4,71 4.76
Titans vs. Raiders 16-19 -3 35 -6.5 56 56 6.49 6.48 5.35 5.67 4.52 441
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