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Analysis Approach

We fit ordinary least square linear regression models with robust standard errors in R
(Version 4.3.0; (7)) using the HC3 method in the sandwich package (Version 3.0.2; (2, 3)) and
contrasts using emmeans (Version 1.8.2; (4)). For one-sample sign tests, we used the DescTools
package (Version 0.99.49; (5)) and report dominance statistics using the rcompanion package
(Version 2.4.30; (6)). For mediation analyses, we used the bda package (Version 15.2.5; (7)) and
the mediation package (Version 4.5.0; (8)). For equivalence testing, we used the TOSTER
package (Version 0.7.1; (9, 10)).



Overview of Tested Mechanisms

Table S1. Overview of tested mechanisms.

Potential mechanism

(ruled in/out) Exp Result(s)
Exp 4, S8: Quantification fixation was attenuated
when numbers presented were harder to compare
(i.e., more disfluent).
. Exp 5: Individuals with lower subjective numeracy
gﬁﬁg?ﬁ; on fluency gbz’ ggia were not as susceptible to quantification fixation.
Exp S9a, S9b: Quantification fixation was partially
mediated by three-item fluency measure (measuring
comfort, confidence, and ease with using numeric vs.
non-numeric information).
Numeric information is
encoded and remembered
better than non-numeric 3 Quantified attributes were recalled with marginally
information more accuracy than non-quantified attributes.
(marginally/weakly ruled
in)
Exp 1b: Quantification fixation persisted when non-
numeric information was familiar (i.e., Grade: A) and
had a known mapping to numeric information (i.e.
Ambiguity aversion 1b. le. 2 93-97%).
(ruled out) T
Exp 1c, 2: Even when quantitative and qualitative
attributes were transparently linked, eliminating
ambiguity, quantification fixation persisted.
?;ﬁzzr:tfggzlde 2 gt 31b Attributes were perceived as equally important
tallodl i) whether or not they were quantified.
Exp 1c, 2: Quantification fixation persisted when
Numbers provide npmeric and qualitative attributes were transparently
increased perceived 1b. le. 2 linked such t.hat. number§ and non-numbers conveyed
precision of information S 4’ ’ equally precise information.

(ruled out)

Exp 1b, S4: Quantification fixation persisted when
the numeric dimension was made less precise by



Non-numeric information
leads to inaccurate
perceptions of trade-off
magnitude

(ruled out)

Numeric information is
more familiar than non-
numeric information
(ruled out)

Differences in perceived
range of potential values
for numeric and non-
numeric attributes
(ruled out)

la, 1c, 2,

S1, S2,
S5b, S6

la, 1b,
S1,S2

la, 1b,
lc, 3b,
S1, S2,
S5b

presenting ranges of numeric values instead of point
estimates.

Exp 1a, S1, S2: Quantification fixation persisted
when ratio properties of the choice were held
constant whether attributes were quantified or not,
which should lead to equally accurate perceptions of
trade-off magnitudes across conditions.

Exp 1c: Quantification fixation persisted when
numeric values were transparently mapped to verbal
descriptions.

Exp 2: Quantification fixation persisted when verbal
estimates (e.g., “Almost certain”) were transparently
mapped to corresponding numeric estimates (e.g.,
95%).

Exp S5b: Quantification fixation persisted when we
facilitated the transparent mapping of bar graphs to
numbers by highlighting that attribute scores could
range from 0-100 and including tick marks every 10
units on the bar graph.

Exp S6: Most participants (77.6%) accurately
perceived that the magnitude of attribute differences
was identical for the numeric and non-numeric
dimensions.

Exp 1b: Quantification fixation persisted even
whether information was provided via familiar letter
grades or numeric ranges that typically correspond to
those same letter grades.

Exp 1a, S1, S2: Quantification fixation persisted
when commonly-used icons were used (e.g., star
ratings, cash icons).

Exp 1a, 3b, S1, S2, S5b: Quantification fixation
persisted when participants received identical
information about the range of possible attribute
values across conditions.

Exp 1b: Quantification fixation persisted when using
familiar attributes whose potential ranges are known:



Quantification fixation is a
result of inattentive
participants

(ruled out)

3a, 3b, 5,
S2, S5b,
S7

academic grades, presented as either letters or
numbers.

Exp 1lc: Quantification fixation persisted when the
full range of numeric and qualitative attributes were
transparently linked.

Exp 3a: Quantification fixation persisted in an
incentive-compatible study where participants earned
a bonus based on their decision.

Exp 3b: Quantification fixation persisted in an in-
person experiment where participants made
incentive-compatible decisions.

Exp 5: Quantification fixation persists in an
incentive-compatible study with a nationally
representative sample.

Exp S2: Recall accuracy was high and statistically
indistinguishable for both quantified (93.3%) and
non-quantified attributes (91.7%).

Exp S5b: Quantification fixation persisted when we
instituted a 10 second delay during scenario
evaluation to encourage attentiveness.

Exp S7: Quantification fixation persisted in a field
experiment with U.S. adults on social media.



Supplemental Experiments

Table S2. Overview of supplemental experiments.

hoi .
Exp N Choice Tradeoff What does this study demonstrate?
context
31 1k Ho‘gel Price vs. ratings Quantification ﬁxatlo.n‘persmts in-
choice separate (rather than joint) evaluation
Replication of Experiment 1a.
9 1k Hotgl Bitos v Gy Addltlonglly, recall of quantified values
choice was marginally more accurate than
non-quantified attribute.
Property Annual tax vs. Quantlﬁcatlon fixation persistsina -
S3a 1k . ) . different consumer choice context with
choice distance to city center .
icons
: tification fixati ists i
Restaurant ~ Cost of main course Quan tication fixation persists in a
S3b 1k . . different consumer choice context with
choice vS. commute time .
icons
Quantification fixation can’t be
explained by numbers providing a
Restaurant  Cost of main course  signal of importance. Cost is perceived
S3c 500 . . ; . .
choice vs. commute time as the more important dimension
whether it is presented as a number or a
shaded icon.
2 f mai : : : .
(Cost @iy Quantification fixation persists when
Restaurant  course vs. commute .. ..
S4 1.6k . . . numeric information is presented as a
choice time) x 2 (Point
. range.
estimate vs. range)
Car condition C .
) Replication in a consumer context with
S5a 1k Car choice  assessment vs. Safety
bar graphs
assessment
Replication in a policy context with bar
graphs that include tick marks to
Public Benefit to the facilitate the transparent mapping of
works . bar graph values to numeric scores.
S5b 1k . Community vs. > . .
project . Additionally, we instituted a 10 second
. Efficiency . . .
choice delay during scenario evaluation to
encourage participants to carefully
evaluate options.
Most participant tel i
2 (Connectedness vs. ost participants accurately perceive
Conference o the magnitude of numeric and graphical
. Sustainability) x 2 . .
S6 1.6k location tradeoffs as equivalent. Drawing
) (Control vs. s .
choice . attention to the magnitude of these
Difference)

trade-offs did not moderate



S7

S8

S9a

S9b

236

2k

1k

Charity
donation
choice

Public
works
project
choice

Conference
location
choice

Employee
promotion
choice

Accountability and
Finance vs. Culture
and Community

2 (Benefit to the
Community vs.
Efficiency) x 2
(Fluent vs. Disfluent)

Connectedness vs.
Sustainability

Potential vs.
Commitment

quantification fixation. Evidence
against alternate mechanism: inaccurate
perception of magnitude of attribute
differences when attributes are
represented by numbers vs. bar graphs.

Replication in a field experiment

Replication of moderation by the
comparison fluency of quantified
information with different tradeoff
values

Quantification fixation is partially
mediated by a three-item fluency
measure (measuring comfort,
confidence, and ease with using
numeric vs. non-numeric information)

Replication of partial mediation with
the three-item fluency measure
(comfort, confidence, and ease) in a
new context with verbal estimates
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Experiment S1: Does quantification fixation occur in separate evaluation?
In Experiment S1, we sought to investigate whether quantification fixation occurs when
options are separately evaluated instead of jointly evaluated.

Method

Participants. We recruited 1,000 participants on Prolific and paid them $0.32 to complete
a 2-minute survey (573 women, 409 men, 17 non-binary, 1 another gender; Mae.=38.84 years,
SD=12.98; 632 self-identified as mono-racial white). This experiment was pre-registered on
AsPredicted.org: https://aspredicted.org/YTS J37.

Procedure. We used the same hotel choice scenario described in Experiment 1a:
participants faced a trade-off between price and rating of hotels. In contrast to Experiment 1a,
participants were presented with a single hotel option and asked whether they would be willing
to book the hotel.

Participants were randomly assigned to one of four conditions in a 2 (price quantified vs.
rating quantified) x 2 (higher rated more expensive hotel vs. lower rated less expensive hotel)
design, where the higher rated hotel was named “Hotel Luxe” and the lower rated hotel was
named “Hotel Milton” (price quantified-higher rated hotel: n=249, price quantified-lower rated
hotel: n=251, rating quantified-higher rated hotel: n=250, rating quantified-lower rated hotel:
n=250). In the price quantified conditions, participants evaluated a hotel whose price was
presented as a number ($100 for Hotel Milton; $400 for Hotel Luxe) and rating was presented
pictorially with icons (3-star icon for Hotel Milton; 5-star icon for Hotel Luxe). In the rating
quantified conditions, participants evaluated a hotel whose rating was presented as a number (3.0
for Hotel Milton; 5.0 for Hotel Luxe) and price was presented pictorially with icons (1-cash icon
for Hotel Milton; 4-cash icon for Hotel Luxe). Participants in the higher rated more expensive
hotel condition evaluated Hotel Luxe whereas participants in the lower rated less expensive hotel
condition evaluated Hotel Milton. Finally, all participants answered follow-up questions about
the experimental stimuli and their demographics.

Results and Discussion

Following our pre-registered analysis plan, we ran an OLS regression with robust
standard errors to predict whether participants chose to book the hotel. Our primary predictors
were an indicator for assignment to the rating quantified conditions, an indicator for assignment
to the higher rated more expensive hotel conditions, and the interaction between these two
indicators. Supporting our pre-registered hypothesis, we found a significant interaction between
assignment to the rating quantified conditions and assignment to the higher rated more
expensive hotel conditions, (b_RatingQuantified-x-HigherRatedMoreExpensiveHotel=0.281,
SE=0.062, 95% CI [0.160, 0.401], #(996)=4.56, p<0.001), such that participants were more likely
to book Hotel Luxe when rating was numeric (72.4%) than when price was numeric (40.2%), but
there was no difference in likelihood of booking Hotel Milton based on which dimension was
quantified (45.4% when price was quantified vs. 49.6% when rating was quantified).

We found that participants were significantly more likely to book the hotel they were
presented with in the rating quantified conditions (61.0%) than in the price quantified conditions
(42.8%), b_RatingQuantified=0.182, SE=0.031, 95% CI [0.122, 0.242], 1(996)=5.92, p<0.001.
We also found a main effect of assignment to the higher rated more expensive hotel conditions
on participants’ likelihood of booking the presented hotel such that participants were overall
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more likely to book Hotel Luxe (b_HigherRatedMoreExpensiveHotel=0.088, SE=0.031, 95% CI
[0.027, 0.148], #(996)=2.85, p=0.004).

As a robustness check, we ran a logistic regression to predict whether the participants
chose to book the hotel with an indicator for assignment to the price quantified conditions, an
indicator for assignment to the higher rated more expensive hotel conditions, and the interaction
between these two indicators and found similar results, OR_RatingQuantified-x-
HigherRatedMoreExpensiveHotel=1.20, SE=0.262, 95% CI [0.683, 1.712], z(1996)=4.56,
p<0.001. This experiment provides initial evidence that quantification fixation can occur in a
separate evaluation scenario.

Table S3. Experiment S1 regression resullts.

Estimate p
. : . 0.042
Rating quantified condition (0.045) 0.350
Higher rated more expensive -0.053 0.236
hotel condition (0.044) '
Rating quantified*Higher rated =~ 0.281*** <0.001
more expensive hotel (0.062) '
0.454 %%
Intercept (0.032) <0.001
Observations 1000
Adjusted R? 0.058

Note: This table reports the results of an ordinary least squares
(OLS) regression to predict whether the participants chose to
book the hotel. The primary predictors in this regression were
indicators for assignment to the rating quantified condition,
higher rated more expensive hotel condition, and the interaction
between the two. Standard errors reported in parentheses are
estimated robustly using HC3. *p<0.05 **p<0.01 ***p<0.001.
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Experiment S2: Are numbers recalled with higher frequency compared to
qualitative information?

In Experiment S2, we sought to replicate the quantification fixation effect we found in
Experiment 1a and to additionally investigate whether recall of numeric information was better,
worse, or similar to recall of non-numeric information. In all of our experiments, participants had
access to the attribute values of the presented options at the time of choice. However, it is
possible that numbers are encoded better and thus remembered better, and that this could be a
driver of quantification fixation.

Method

Participants. We recruited 1,000 participants on Prolific and paid them $0.60 to complete
a 3-minute survey (491 women, 498 men, 11 non-binary; Mag.=39.20 years, SD=12.57; 678 self-
identified as mono-racial white). This experiment was pre-registered on AsPredicted.org:
https://aspredicted.org/Z4L ZFK.

Procedure. We used the same hotel choice scenario described in Experiment 1a:
participants faced a trade-off between price and rating of hotels. In contrast to Experiment 1a,
participants were asked to report via multiple choice the price and rating of each hotel that they
evaluated after making their decision.

Participants were randomly assigned to one of two conditions: rating quantified (n=496)
and price quantified (n=504). In both conditions, participants evaluated the same two hotels and
chose one to book. One hotel had a higher rating and higher price (i.e., “Hotel Luxe”) and the
other had a lower rating and lower price (i.e., “Hotel Milton”).

After making their decision, participants reported the price of each hotel they evaluated
and the rating of each hotel they evaluated. They were provided with multiple choice options that
corresponded to the full range of the attributes in the specific formats that they saw. Specifically,
participants in the rating quantified condition chose from a multiple-choice list of possible
numeric values for the rating of each hotel (i.e., 1.0, 2.0, etc.) and from a multiple-choice list of
possible shaded cash icon bars for the cost of each hotel (i.e., pictures of 1-cash bar, 2-cash bar,
etc.). Meanwhile, participants in the price quantified condition chose from a multiple-choice list
of possible numeric values for the price of each hotel (i.e., $100, $200, etc.) and from a multiple-
choice list of possible filled-in star ratings for each hotel (i.e., pictures of 1-star, 2-star, etc.).
Finally, all participants answered follow-up questions about the experimental stimuli and their
demographics.

Results and Discussion

Following our pre-registered analysis plan, we ran a two-sample two-tailed proportions
test comparing how many participants chose the higher rated but more expensive hotel across
conditions. Replicating our results from Experiment 1a, participants were significantly more
likely to choose “Hotel Luxe”, the hotel with the higher rating and higher price, in the ratings
quantified condition (55.2%) than the price quantified condition (35.5%), x*(1)=38.46, p<0.001,
95% CI[0.135, 0.260], effect size #/=0.399. As a robustness check, we ran an OLS regression
with robust standard errors to predict whether the higher rated but more expensive hotel was
selected as a function of assignment to the rating quantified condition and found similar results,
b_RatingQuantified=0.197, SE=0.031, 95% CI [0.137, 0.258], #(998)=6.38, p<0.001.

To examine differences in rates of recall for quantified and non-quantified attributes, as
pre-registered, we ran an OLS regression with participant-clustered robust standard errors (to
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account for the fact that participants made four judgments) to predict whether participants
accurately recalled an attribute’s value. The primary predictor was an indicator for whether the
attribute was quantified or not. We controlled for the attribute (with indicators for Hotel Milton-
Price, Hotel Milton-Rating, Hotel Luxe-Price; Hotel Luxe-Rating was the omitted baseline). We
found that participants were marginally more likely to accurately recall an attribute value when it
was quantified (93.3%) as compared to when it was not (91.7%), b_Quantified=0.016,
SE=0.009, 95% CI [-0.0003, 0.032], t(996)=1.78, p=0.075 (see Table S3 for further details). This
provides some initial evidence that numbers are remembered better than filled-icon bars. This
may suggest that numbers are encoded more effectively than non-numbers, which could partially
account for quantification fixation.

In an exploratory analysis we examined whether recall differences across quantified vs.
non-quantified information mediate quantification fixation. We created a difference score to
capture the difference in recall rates for hotel ratings vs. hotel prices. However, we found that
this difference in recall did not predict the likelihood of selecting the higher rated more
expensive hotel, b_recallDiff=0.005, SE=0.059, 95% CI [-0.104, 0.114], t(998)=0.087, p=0.931.
This could be because 81.5% of our sample recalled quantified and non-quantified attribute
values at identical rates, so there wasn’t enough variance to examine whether this difference
might mediate quantification fixation.

Table S4. Experiment S2 regression resullts.

Estimate p
) ) 0.016
Quantified Attribute (0.009) 0.075
. ) 0.034%**
Hotel Milton-Price (0.009) <0.001
. . 0.002
Hotel Milton-Rating (0.008) 0.809
) -0.028*
Hotel Luxe-Price (0.013) 0.025
0.915%**
Intercept (0.009) <0.001
Observations 1000
Adjusted R? 0.007

Note: This table reports the results of an ordinary
least squares (OLS) regression to predict accurate
recall of an attribute. The primary predictor in this
regression was an indicator for whether the attribute
was quantified or not. We controlled for the
attribute (with indicators for Hotel Milton-Price,
Hotel Milton-Rating, and Hotel Luxe-Price; Hotel
Luxe-Rating was the omitted baseline). Standard
errors reported in parentheses are participant-
clustered. *p<0.05 **p<0.01 ***p<0.001.
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Experiment S3a: Does quantification fixation persist in a different consumer

context when icons represent qualitative information?

In Experiment 3a, we presented online participants with a hypothetical choice between
two houses for sale that required them to make a trade-off between property taxes and the
distance they would have to travel to reach their city’s center. Across participants, we
randomized whether the houses’ taxes or distance to the city center were described numerically
(vs. pictorially), emulating the type of information real estate shoppers might encounter on a
website like Redfin or Zillow. We predicted that participant choices would shift in favor of the
property that dominated on whichever dimension was presented numerically.

Method

Participants. We recruited 1,000 participants on Prolific and paid them $0.32 to complete
a 2-minute survey (493 women, 489 men, 17 non-binary, 1 another gender; Mag.=37.10 years,
SD=13.60; 723 self-identified as mono-racial white). This experiment was pre-registered on
AsPredicted.org: https://aspredicted.org/SS6_ HHR.

Procedure. We asked each participant to imagine that they were interested in buying a
home. After browsing listings, they came across two houses they were excited about. They were
told that the houses were similarly priced and in similar neighborhoods. Unfortunately, both
houses were hosting open houses at the same time, so they would only have time to see one.
Participants were randomly assigned to one of two conditions: the tax quantified condition
(n=500) or commute quantified condition (n=500). In both conditions, participants evaluated the
same two houses and chose which one they would prefer to visit. One house was subject to
higher property taxes but was closer to their city’s center and the other was subject to lower
property taxes but was further from their city’s center.

Although houses were identical across experimental conditions (as verified by pre-
testing)!, we varied which dimension—tax versus distance—was described numerically and
which was described pictorially. In the tax quantified condition, the property tax for each house
was presented as a number ($1,500 for Property A; $3,000 for Property B) while the distance
from the house to the city center was presented pictorially with icons (4-footprint icon for
Property A; 2-footprint icon for Property B). In the commute quantified condition, the distance
from each house to the city center was presented as a number (30 minutes for Property A; 10
minutes for Property B) while the property tax was presented pictorially with icons (2-cash icon
for Property A; 4-cash icon for Property B). Finally, all participants answered follow-up
questions about the experimental stimuli and their demographics.

Results and Discussion

Following our pre-registered analysis plan, we ran a two-sample two-tailed proportions
test comparing how many participants chose the lower tax but longer commute house across
conditions. Consistent with our hypothesis, participants were significantly more likely to choose

! Specifically, in a calibration pilot, participants saw the same scenario and stimuli described above but instead of
choosing a house, they reported the distance (in minutes) to the city center that they associated with different
footprint icons as well as the annual property tax (in dollars) that they associated with different cash icons. We then
selected footprint icons to display in Experiment S3a whose median perceived values matched the quantified
commute times in our stimuli (10 minutes and 30 minutes to the city center, respectively). Similarly, we selected
cash icons to display in Experiment S3a whose median perceived values matched the quantified property taxes in
our stimuli ($1,500 annually and $3,000 annually, respectively).


https://aspredicted.org/SS6_HHR
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the lower tax but longer commute house in the tax quantified condition (83.4%) than in the
commute quantified condition (68.0%), x*(1)=31.4, p<0.001, 95% CI [-0.208, -0.100], effect size
h=0.363. As a robustness check, we ran an OLS regression with robust standard errors to predict
whether the lower tax but longer commute house was selected as a function of assignment to the
tax quantified condition and found similar results, b TaxQuantified=0.154, SE=0.027, 95% CI
[0.102, 0.206], #(998)=5.76, p<0.001. These results provide more evidence of quantification
fixation in a new consumer context.
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Experiment S3b: Does quantification fixation persist in a third consumer

context when icons represent qualitative information?

Experiment S3b was a replication of Experiments 1a and S3a in a different consumer
choice context. Participants made a hypothetical choice between two restaurants that required
them to make a tradeoff between the average cost of a main course and commute time. Across
participants, we randomized whether the cost or commute was described numerically (vs.
pictorially), emulating the type of information consumers might encounter on a website like
Yelp.

Method

Participants. We recruited 1,000 participants on Prolific and paid them $0.30 to complete
a short 2-minute survey (486 women, 496 men, 16 non-binary, 2 another gender; Mag=35.44
years, SD=12.69; 744 self-identified as mono-racial white). This experiment was pre-registered
on AsPredicted.org: https://aspredicted.org/87L_VSS.

Procedure. We asked participants to imagine that they were making reservations at a
restaurant where they would eat with a friend that night. We told participants they had narrowed
their options down to two, and they now had to make a final decision. Participants were
randomly assigned to one of two conditions: the cost quantified condition (n=500) or the
commute quantified condition (n=500). In both conditions, participants evaluated the same two
restaurants and chose one. One restaurant was more expensive and closer to their location and
another that was cheaper and further away.

Although restaurants were identical across experimental conditions (as verified by pre-
testing)?, we varied which dimension — cost or commute time -- was described numerically and
which was described pictorially. In the cost quantified condition, the average price of a main
course was presented as a number ($35 for Restaurant A; $15 for Restaurant B) while the
commute time was presented pictorially with icons (2-footprint icon for Restaurant A; 4-
footprint icon for Restaurant B). In the commute quantified condition, the commute time was
presented as a number (15 minutes for Restaurant A; 30 minutes for Restaurant B) while the
average price of a main course was presented pictorially with icons (4-cash icon for Restaurant
A; 2-cash icon for Restaurant B). Finally, all participants answered follow-up questions about the
experimental stimuli and their demographics.

Results and Discussion

Following our pre-registered analysis plan, we ran a two-sample two-tailed proportions
test comparing how many participants chose the cheaper but further restaurant across conditions.
Consistent with quantification fixation, participants were significantly more likely to choose the
cheaper but further restaurant in the cost quantified condition (85.4%) than the commute
quantified condition (59.4%), x*(1)=83.28, p<0.001, 95% CI [-0.315, -0.205], effect size
h=0.598. As a robustness check, we ran an OLS regression with robust standard errors to predict

2 Specifically, in a calibration pilot, participants saw the same scenario and stimuli described above but instead of
choosing a restaurant, they reported the distance (in minutes) to the restaurant that they associated with different
footprint icons as well as the average price of the main course (in dollars) that they associated with different cash
icons. We then selected footprint icons to display in Experiment S3b whose median perceived values matched the
quantified commute times in our stimuli (10 minutes and 30 minutes to the restaurant, respectively). Similarly, we
selected cash icons to display in Experiment S3b whose median perceived values matched the average price of the
main course in our stimuli ($15 and $35, respectively).



whether the cheaper but further restaurant was selected as a function of assignment to the cost
quantified condition and found similar results, b CostQuantified=-0.260, SE=0.027, 95% CI
[0.207, 0.313], #998)=9.59, p<0.001. These results provide further evidence of quantification
fixation.
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Experiment S3c: Is quantification fixation explained by quantification as a

signal of importance?

In Experiment S3c, we tested whether quantification fixation occurs because numbers
provide a signal of importance. If numbers provide a signal of importance, this might suggest
that the numeric dimension should objectively be weighed more heavily in a decision compared
to a non-numeric dimension.

Method

Participants. We recruited 500 participants from Prolific and paid them $0.32 to
complete a short 2-minute survey (240 women, 252 men, 7 non-binary, 1 another gender;
M2ee=36.22 years, SD=11.98; 381 self-identified as mono-racial white). This experiment was
pre-registered on AsPredicted.org: https://aspredicted.org/3RD _HW6.

Procedure. Similar to Experiment S3b, we asked participants to imagine that they were
making reservations at a restaurant where they would eat with a friend that night. We told
participants they would see options that look like an example restaurant option we presented.
Participants were randomly assigned to one of two conditions: the cost quantified condition
(n=250) or the commute quantified condition (n=250). In the cost quantified condition, they were
told that distance would be provided graphically by shading in the icons and cost would be
provided in dollars. We presented them with an example restaurant option where cost was shown
as “$XX” and distance was provided as an icon bar with none of the footprint icons shaded in. In
the commute quantified condition, they were told that distance would be provided in minutes and
cost would be provided graphically by shading in the icons. We presented them with an example
restaurant option where distance was shown as “XX minutes” and cost was provided as an icon
bar with none of the cash icons shaded in. Participants chose between cost or distance as
mattering more. Finally, all participants answered questions about their demographics.

Results and Discussion

Following our pre-registered analysis plan, we ran a two-sample two-tailed proportions
test comparing how many participants chose cost as mattering more across conditions.
Consistent with our hypothesis, participants were similarly likely to choose cost in the cos?
quantified (72.4%) and commute quantified (76.4%) conditions, y*(1)=0.851, p=0.356, 95% CI
[-0.040, 0.120], effect size #=0.092. As a robustness check, we ran an OLS regression with
robust standard errors to predict whether cost was selected as a function of assignment to the cos¢
quantified condition and found similar results, b CostQuantified=-0.040, SE=0.039, 95% CI [-
0.117, 0.037], #(499)=-1.02, p=0.307. An equivalence test using the two one-sided t-test (TOST)
method shows that the outcomes of these two conditions are equivalent at 90% confidence, using
a tolerance margin of +0.105. This supplemental experiment suggests it is unlikely that
quantification fixation is driven by shifts in attributes’ perceived importance when they are
quantified, as we detect no such shift.
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Experiment S4: Does quantification fixation persist when numeric

information is presented as a range rather than a point estimate?

Across all of our experiments, one possibility is that participants faced with a trade-off
between a quantitative and qualitative attribute might believe the numeric information provided
is more precise than information presented verbally or pictorially. They may expect that words
and icons represent a range of values while numbers represent a specific, known value
(neglecting to appreciate that numeric values like the price of a typical meal at a restaurant are
also inexact). If such a misperception exists, it may drive quantification fixation. To explore this
possibility, we ran an experiment where we varied whether we presented participants with a
range of values (i.c., $25-$45) or a single point estimate (i.e., $35) to describe one dimension of
a trade-off. We hypothesized that if perceptions of imprecision were driving our effects,
quantification fixation would be attenuated when participants were presented with a range of
values for the numeric attribute (instead of a single point estimate).

Method

Participants. We recruited 1,600 participants on Prolific and paid them $0.32 to complete
a 2-minute survey (774 women, 795 men, 29 non-binary, 2 another gender; Mag.=38.77 years,
SD=13.37; 1182 self-identified as mono-racial white). This experiment was pre-registered on
AsPredicted.org: https://aspredicted.org/N99 V1Q.

Procedure. We presented participants with the same restaurant choice scenario as
described in Experiment S3b (where participants faced trade-offs between two restaurants’ cost
vs. commute time, and the information presented describing the restaurants was numerical for
one dimension and graphical for the other).

Although the two restaurants were the same across experimental conditions thanks to pre-
testing (see Experiment S3b for details), as usual we varied which dimension was described
numerically and which was described verbally across conditions. We also introduced a new
manipulation to our two-condition experimental design: when describing cost or commute time
numerically, we randomized whether we presented a point estimate ($15 or $35 for cost; 10 or
30 minutes for commute time) or a range ($10-$20 or $25-$45 for cost; 10-15 or 25-40 minutes
for commute time). This resulted in a 2 (cost quantified vs. commute quantified) x 2 (point vs.
range) design (cost quantified-point: n=4006, cost quantified-range: n=399, commute quantified-
point: n1=398, commute quantified-range: n1=397). Finally, all participants answered questions
about the experimental stimuli and their demographics.

Results and Discussion

Following our pre-registered analysis plan, we ran an OLS regression with robust
standard errors to predict whether participants chose the cheaper but further restaurant. Our
primary predictors were an indicator for assignment to the cost quantified conditions, an
indicator for assignment to the range conditions, and the interaction between these two
indicators.

We found that participants were significantly more likely to choose the cheaper but
further restaurant in the cost quantified conditions (75.9%) than in the commute quantified
conditions (55.5%), b_CostQuantified=0.204, SE=0.023, 95% CI [0.159, 0.250], #(1596)=8.80,
p<0.001. Further, we found a significant main effect of assignment to the range conditions on
participants’ likelihood of choosing the cheaper but further restaurant (b_Range=-0.070,
SE=0.023, 95% CI [-0.116, -0.025], #(1596)=-3.03, p=0.003). Contrary to our pre-registered
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hypothesis, we did not find a significant interaction between assignment to the cost quantified
conditions and assignment to the range conditions, (b_CostQuantified-x-Range=0.003,
SE=0.046, 95% CI [-0.088, 0.094], #(1596)=0.060, p=0.952). Thus, even when the quantitative
dimension was made less precise by presenting ranges of numeric values instead of point
estimates, quantification fixation persisted.

We confirmed that our results are robust to re-running our model as a logistic regression
to predict whether the interaction between the indicator for assignment to the cost quantified
condition and the indicator for assignment to the range condition predicted whether the cheaper
but further restaurant was selected and found similar results, OR _CostQuantified-x-Range=-
0.088, SE=0.219, 95% CI [-0.518, 0.342], z(1596)=-0.40, p=0.690.
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Experiment S5a: Does quantification fixation persist when bar graphs

represent qualitative information in a consumer context?

Experiment S5a examined whether quantification fixation persists in a consumer choice
context when choice attributes are arbitrary scores (i.e., a car’s safety assessment score) instead
of information whose units have meaning (i.e., a car’s cost in dollars).

Method

Participants. We recruited 1,000 participants on Prolific and paid them $0.30 to complete
a short survey (487 women, 499 men, 10 non-binary, 4 another gender; Mag.=37.07 years,
SD=13.36; 714 self-identified as mono-racial white). This experiment was pre-registered on
AsPredicted.org: https://aspredicted.org/WLB_CHN.

Procedure. We asked participants to imagine they were interested in buying a pre-owned
car. They were told that they were excited about two similarly priced SUVs that had undergone
extensive evaluations to assess their condition and safety. Specifically, each car was put through
a Car Condition Assessment and a Safety Assessment. The Car Condition Assessment score was
based on the age of the car, the existing mileage of the car, and the general state of the car (e.g.,
signs of wear on body/interior, amount of tread remaining on tires). The Safety Assessment score
was based on the car’s performance in various crash test scenarios, quality of tire pressure
monitoring systems, and quality of driver assistance technologies (e.g., backup camera, lane
departure warning system).

Participants were randomly assigned to one of two conditions: the condition quantified
condition (n=500) or the safety quantified condition (n=500). In both conditions, participants
evaluated the same two cars and chose one. One car had a higher Condition Assessment and a
lower Safety Assessment and the other had a lower Condition Assessment and higher Safety
Assessment.

Although cars were identical across experimental conditions, we varied which dimension
— Condition Assessment or Safety Assessment — was described numerically and which was
described pictorially. In the condition quantified condition, the Condition Assessment for each
car was presented as a number (91/100 for Car A; 74/100 for Car B) while the Safety
Assessment was depicted as a green filled bar graph. In the safety quantified condition, the
Safety Assessment for each car was presented as a number (74/100 for Car A; 91/100 for Car B)
while the Condition Assessment was depicted as a green filled bar graph. Finally, all participants
answered follow-up questions about the experimental stimuli and their demographics.

Results and Discussion

Following our pre-registered analysis plan, we ran a two-sample two-tailed proportions
test comparing how many participants chose the better condition but worse safety car in both
conditions. Consistent with quantification fixation, participants were significantly more likely to
choose the better condition but worse safety car in the condition quantified condition (62.8%)
than the safety quantified condition (23.6%), y*(1)=154.97, p<0.001, 95% CI [0.334, 0.450],
effect size h=0.815. As a robustness check, we ran an OLS regression with robust standard errors
to predict whether the better condition but worse safety car was selected as a function of
assignment to the condition quantified condition and found similar results,
b_ConditionQuantified=0.392, SE=0.029, 95% CI [0.335, 0.449], #(998)=13.60, p<0.001.
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Experiment S5b: Does quantification fixation persist with more granular bar

graphs and an enforced delay to encourage longer evaluation?
In Experiment S5b, we sought to further test the generalizability of quantification fixation
when bar graphs represent qualitative information.

Method

Participants. We recruited 1,000 participants on Amazon Mechanical Turk and paid them
$0.32 to complete a 2-minute survey (524 women, 465 men, 9 non-binary, 1 another gender, 1
prefer not to say; Mag=44.58 years, SD=13.20; 743 self-identified as mono-racial white). This
experiment was pre-registered on AsPredicted.org: https://aspredicted.org/T66 YDK.

Procedure. We used the same public works project choice scenario described in
Experiments 4 and S8 in which participants faced a trade-off between the potential benefit vs.
efficiency of two public works project proposals. In contrast to Experiment 4, we (1) explicitly
described the possible range (i.e., 0-100) of scores for each assessment, (2) created new bar
graphs that included tick marks at every ten units to allow for more transparent mapping of bar
graph values to numeric values (see Table S55 for details), and (3) instituted a delay such that
participants were required to evaluate the scenario for at least 10 seconds before they could
advance and decide between project proposals.

Participants were randomly assigned to one of two conditions: the benefit quantified
condition (n=500) or the efficiency quantified condition (n=500). In both conditions, participants
evaluated the same two project proposals, and they voted for one. One proposal had a higher
benefit to community assessment score and a lower efficiency assessment score and the other
had a lower benefit to community assessment score and a higher efficiency assessment score.
Although project proposals were identical across experimental conditions, we varied which
dimension—benefit to the community versus efficiency—was described numerically and which
was described graphically. In the benefit quantified condition, the benefit to the community
assessment for each proposal was presented as a number (90/100 for Project A; 75/100 for
Project B: 75/100) while the efficiency assessment was depicted as a filled bar graph. In the
efficiency quantified condition, the efficiency assessment for each proposal was presented as a
number (75/100 for Project A; 90/100 for Project B) while the benefit to the community
assessment was depicted as a filled bar graph. Finally, all participants answered follow-up
questions about the experimental stimuli and their demographics.

Results and Discussion

Following our pre-registered analysis plan, we ran a two-sample two-tailed proportions
test comparing how many participants chose the higher benefit but less efficient project proposal
across conditions. Again, we found evidence of quantification fixation: participants were
significantly more likely to choose the project proposal with the higher Benefit to the
Community Assessment score but lower Efficiency Assessment score in the benefit quantified
condition (85.6%) than the efficiency quantified condition (58.0%), x*(1)=92.70, p<0.001, 95%
CI[0.221, 0.331], effect size #/=0.632. As a robustness check, we ran an OLS regression with
robust standard errors to predict whether the higher benefit but less efficient project proposal was
selected as a function of assignment to the benefit quantified condition and found similar results,
b_BenefitQuantified=0.276, SE=0.027, 95% CI [0.223, 0.329], #(998)=10.17, p<0.001.


https://aspredicted.org/HJM_D6X
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Experiment S6: Is quantification fixation explained by inaccurate perceptions
of the magnitude of attribute differences for quantitative and qualitative

attributes?

In Experiment S6, we tested whether quantification fixation arises due to inaccurate
perceptions of the magnitude of attribute differences when dimensions are represented pictorially
versus numerically. Two numeric estimates are easily compared: we can easily subtract one from
another to calculate the difference. In contrast, two estimates represented pictorially might not
lend themselves as easily to precise calculations of differences. As a result, people could
systematically underestimate the magnitude of attribute differences presented pictorially relative
to those presented numerically, and this distortion might lead them to overweight the quantitative
information. To test this hypothesis, we prompted some participants to estimate the relative size
of attribute differences represented with numbers vs. continuous visualizations (i.e., bar graphs)
prior to choice to understand whether decision-makers are similarly accurate in their perceptions
of magnitude difference between two numeric values and two bar graphs that represented
identical values, and whether this attenuated quantification fixation.

Method

Participants. We recruited 1,600 participants on Prolific and paid them $0.40 to complete
a short survey (769 women, 784 men, 42 non-binary, 4 another gender, 1 prefer not to say;
Mee=35.58 years, SD=13.38; 1050 self-identified as mono-racial white). This experiment was
pre-registered on AsPredicted.org: https://aspredicted.org/3K6 G45.

Procedure. We presented participants with the same conference location choice scenario
as described in Experiments 1c and S9a (where participants faced tradeoffs between two
conference locations’ connectedness score vs. sustainability score, and the information presented
describing the conference locations was numerical for one dimension and graphical for the
other). We introduced an additional manipulation to our two-condition design, resulting in a 2
(connectedness quantified vs. sustainability quantified) x 2 (control vs. difference) experimental
design (connectedness quantified-control: n=396, connectedness quantified-difference: =393,
sustainability quantified-control: n=404, sustainability quantified-difference: n=407).

Participants assigned to the difference conditions were prompted to compare the
magnitude of the tradeoff between the two numeric values vs. the two bar graphs before reading
the conference location choice scenario and making a choice. Specifically, they were asked to
report whether they thought the difference between the numbers was 1) equal to, 2) greater than,
or 3) less than the difference between the bar graphs. The ground-truth was that the difference
between the numbers and bar graphs was equal. Participants assigned to the control condition
simply made their choice with no additional prompting beforehand. Participants then answered
follow-up questions about experiment stimuli.

Next, we measured participants' perceptions of the fluency of the information they’d
reviewed about each potential conference location’s sustainability and connectedness. To assess
this, we asked participants to respond to a 4-item scale about their comfort, confidence, ease, and
precision in using the information presented to make their decision. Participants responded to the
perceived fluency scale twice: once to rate the information they had reviewed about each
location’s connectedness score (Cronbach’s 0=0.90), and once to rate the information they had
reviewed about each location’s sustainability score (Cronbach’s a=0.90). In both cases, scale
items were averaged to create composites. Finally, all participants answered questions about their
demographics.
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Results and Discussion

Following our pre-registered analysis plan, we ran an OLS regression with robust
standard errors to predict whether participants chose the higher connectedness but lower
sustainability conference location. Our primary predictors were an indicator for assignment to
the connectedness quantified conditions, an indicator for assignment to the difference conditions,
and the interaction between these two indicators.

Consistent with our hypothesis, participants were significantly more likely to choose the
conference location with the higher connectedness score but lower sustainability score in the
connectedness quantified condition (80.0%) than in the sustainability quantified condition
(51.2%), b_ConnectednessQuantified=0.288, SE=0.023, 95% CI [0.244, 0.332], #(1596)=12.71,
p<0.0013. Further, we found no main effect of assignment to the difference conditions on
participants’ likelihood of choosing the conference location with the higher connectedness score
but lower sustainability score, b _Difference=-0.014, SE=0.023, 95% CI [-0.059, 0.030],
#(1596)=-0.625, p=0.532), and no significant interaction between assignment to one of the
connectedness quantified conditions and assignment to one of the difference conditions
(b_ConnectednessQuantified-x-Difference=-0.036, SE=0.045, 95% CI [-0.125, 0.053], #(1596)=-
0.785, p=0.433).

Participants assigned to the difference conditions overwhelmingly indicated that the
tradeoff magnitudes were equivalent across the two attributes: 77.6% of participants perceived
the difference between numbers and bar graphs as equal. Meanwhile, 15.6% of participants
perceived the difference between the numbers as greater than the difference between the bar
graphs and 6.8% of participants perceived the difference between the numbers as less than the
difference between the bar graphs. Therefore, the majority of participants accurately perceived
identical tradeoff differences between the numbers and bar graphs.

Taken together, we show that quantification fixation cannot be explained by people
systematically misperceiving the size of the tradeoff difference when dimensions are represented
graphically vs. numerically: most participants accurately perceived the magnitude of numeric
and graphical tradeoffs as equivalent. Furthermore, even after drawing participant attention to
tradeoff differences for both the quantitative and qualitative attribute, highlighting their
equivalency, quantification fixation endures.

In order to explore condition-based differences in the perceived fluency of the
connectedness and sustainability information provided, we ran two OLS regressions with robust
standard errors to predict (1) the perceived fluency of information about connectedness and (2)
the perceived fluency of information about sustainability. In both regressions, our primary
predictor was an indicator for assignment to the connectedness quantified condition.

We found that participants perceived the connectedness score to be significantly more
fluent in the connectedness quantified condition (M=5.33, SD=1.31) than in the sustainability
quantified condition (M=4.09, SD=1.35), b_ConnectednessQuantified=1.237, SE=0.067, 95% CI
[1.106, 1.367], #(1598)=18.56, p<0.001. They also perceived the sustainability score 