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A Methods

A.1 Selection of Items and Their Prices

After completing the WTP reporting part, 60 out of the 120 products were selected for each
subject, by the computer, for presentation to the subject during the purchasing blocks. More
speci�cally, the computer ranked products in descending order of the subject’s WTPs, except
for the products with WTP of $50 (to avoid the ceiling e�ect), and then paired up each two
adjacent products (e.g., {1st, 2nd}, {3rd, 4th}, {5th, 6th}, ...). Among these pairs, the 30 pairs with
the highest WTP were selected. One product of each adjacent pair was randomly chosen and
assigned to the hypothetical trials, and the other product from each pair was assigned to the real
trials. This procedure ensured that the distributions of WTPs in both of hypothetical and real
blocks were matched (Fig. S2).

Each of the 60 selected products selected in the aforementioned way was presented to the
subject three times during the hypothetical and real blocks, with a di�erent o�er price each time.
The o�er prices for each product were determined as follows: (i) Let Pi be the o�er price for
product i ,WTPi be the WTP for product i , and d be a discounting factor; (ii) Sample d from the
set {0.6 + α , 0.9 + α , 1.2 + α } without replacement for every repeat of product i , where α is a
random variable from a uniform distribution over the range [−0.05, 0.05] (i.e., α is to add jitter);
and (iii) Determine the o�er price by Pi = WTPi × d . This procedure ensured that there was
a balanced distribution of three di�erent price levels (low, middle, and high) so as to increase
statistical power and facilitate detection of a treatment e�ect, if any, on the purchase behavior.
The jitter helps to prevent subjects from noticing any type of pricing rule.

A.2 Gaze Data Acquisition and Processing

Gaze data were collected from subjects using the head-mounted EyeLink 2 system (SR Research,
Mississauga, Canada) at 250Hz. Binocular gaze data from both eyes were gathered whenever
available (most cases), but when there was a calibration problem with one eye, monocular gaze
data were collected from the well calibrated eye. When binocular gaze data were collected, we
used the average gaze position between the two eyes for gaze analysis. The system was cali-
brated at the beginning of each block. Drift correction was performed before each trial to ensure
that accuracy of the calibration parameters is maintained. Gaze data acquisition was controlled
by MATLAB (MathWorks, Natick, MA), using the Psychophysics and Eyelink Toolbox exten-
sions (Brainard, 1997; Cornelissen et al., 2002; Kleiner et al., 2007; Pelli, 1997).
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Defined ROI

Figure S1: Construction of ROI for products.

Prior to analysis, blinks and saccades were removed using a velocity threshold of 8 pixels/4
ms. That is, any rapid gaze movement whose velocity is greater than 200 pixels/100 ms was
considered as blinks or saccades and discarded. It is known that little or no visual processing can
be achieved during saccades (Fuchs, 1971).

Any problem related to the calibration was noticed and addressed during the �rst trial (which
was immediately after the calibration procedure). Further, subjects would often ask a question
during the �rst trial. This a�ected overall trial durations and the integrity of �xations in the �rst
trial. Hence, for eye tracking data analysis, the �rst trial of each eyetracking part was discarded
unless noted otherwise. Gaze data for four trials from three participants were not recorded prop-
erly. However, decisions in those trials were recorded.

Regions of interests (ROIs) for the product were de�ned individually within the boundary of
each image padded with a 25-pixel-wide band around the edge (Fig. S1). The padding was added
to accommodate noise of the eyetracker and viewing of the product through peripheral vision.
ROIs for the price were de�ned as a rectangular block containing the displayed price. The rest
of the area was considered as blank. We de�ned a �xation as the event when the gaze enters,
stays in, and leaves an ROI; in this de�nition, any continuous eye movement within a given ROI
is considered as one �xation. Hence, a �xation time was de�ned as the time elapsed from the
moment when the gaze entered the ROI to the moment when it left the ROI, and a cumulative
�xation time was de�ned as the sum of �xation times within a trial.

A.3 Subject Exclusion Criterion

During the pre-mousetracking part, the initial location of the anchor on the WTP scale (Fig. 1A)
was randomized for each trial and recorded. These data were used as a check for subjects’ en-
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gagement in the task and possible anchoring e�ects. Correlations between participants’ WTP
responses and anchor positions were calculated for each subject. For two subjects in Experi-
ment M, the reported WTPs were highly correlated with the anchor positions (p < 0.0001) and
the number of trials in which |anchor −WTP| ≤ 5 was outside two standard deviations of the
group average (i.e., greater than 47 trials). Hence, these two subjects were excluded from the
analysis.

A.4 Order of the Purchase Blocks

We intentionally did not counter-balance the order of the hypothetical and real conditions, fol-
lowing the considerations described in Kang et al. (2011) and Kang and Camerer (2013). There
might be an ordering e�ect in which thinking about real choices �rst would spill over to a�ect
hypothetical choices. On the other hand, the spill-over e�ect is expected to be minimal, if any, in
the hypothetical-then-real order since in the real condition participants have a strong incentive
to change or adjust any behavior carried over from previous hypothetical block. In addition, pre-
vious studies that used a within-subject design found no evidence for ordering (Cummings et al.,
1995; Johannesson et al., 1998). Notice also that hypothetical decision followed by real decision
is a natural order for forecasting purposes since, in most applications, hypothetical decision data
are gathered in advance of real decisions.
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B Additional Results

B.1 Monotonicity of Preferences

In each condition, participants faced the same item three times with three di�erent prices, low,
medium, and high. If a participant has a monotonic preference and she chooses to purchase an
item at price P , she should also purchase at any lower prices P ′ < P . We count the number
of monotonicity violations at item level for each subject in each condition. In Experiment M,
average number of monotonicity violations is 0.857 in the Hypothetical condition and 0.357 in
the Real condition. In Experiment E, those numbers are 1.471 and 0.294.

When we aggregate responses across items at each price level, we observe monotonically
decreasing purchase rates as in Fig. S3.

B.2 Estimating the Size of Hypothetical Bias

Following Kang et al. (2011), we de�ne the adjusted consumer surplus from item i by CSθi =

θ ×WTPi − Pi , where θ is a discount factor. We then estimate θ for each condition as fol-
lows: (i) Let Pr[x] denote a probability of Yes decision at x ; (ii) Estimate logistic regression
Pr[CSθ ] = 1/(1 + exp(−(α + β · CSθ ))); (iii) Find θ at which Pr[0] = 0.5. Median θHyp (0.98
in Experiment M; 0.98 in Experiment E) is not signi�cantly di�erent from one (signed-rank tests,
p’s > 0.05), median θReal (0.61 in Experiment M; 0.51 in Experiment E) is signi�cantly less than
one (signed-rank tests, p’s < 0.001), and median di�erence between θHyp and θReal (0.36 in Exper-
iment M; 0.49 in Experiment E) is signi�cantly larger than zero (signed-rank tests, p’s < 0.001) in
both experiments. Consistent with the previous �nding (Kang et al., 2011), the observed pattern
suggests that subjects behaved as if they used their (hypothetically) stated WTPs in the hypothet-
ical condition, but that the values subjects placed on the objects were about 35% to 50% lower in
the real condition. It is not surprising that θHyp is close to one, since subjects stated “hypothetical”
willingness-to-pays during the �rst part of the experiment.

B.3 Gaze Distribution Map

We constructed spatial gaze distribution maps for each condition and further for each decision,
using iMap (Caldara and Miellet, 2011; Chauvin et al., 2005), that re�ect the frequency of the gaze
at any coordinate on the screen. Gaze distribution maps allow for statistical testing of di�erences
between conditions in viewing any part of the stimuli. They are free of subjectivity— and potential
error— in de�ning regions of interest (ROIs) a priori, and allow di�erences on a �ne spatial scale.
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For the construction of group heat maps, we took two subsets of the screen pixel space: one
area of 370 × 370 (width by height) in size that includes the product image and the other of
370 × 150 in size that includes the price. We then placed the product image area above the price
area to reconcile the counter-balanced display with the product-top/price-bottom display; this
resulted in the 370 × 520 pixel space for gaze distribution. For each subject, a gaze distribution
map was computed by summing the duration of gaze at each pixel within a trial and averaging
it across all relevant trials, and then smoothing it with a 2D Gaussian kernel (σ = 10 pixels).
The smoothed individual maps were then averaged across subjects for each condition. We also
performed statistical comparisons of gaze distributions between the hypothetical and real con-
ditions (and further for Yes and No decisions), applying a procedure adapted from Caldara and
Miellet (2011). Speci�cally, we took the di�erence of individual heat maps between conditions of
interest, averaged across subjects, and then converted all pixel values intoZ -scores relative to the
mean and standard deviation of the group di�erence heat map. Signi�cance was established with
the statistical threshold provided by a two-tailed Pixel test (|Z | > 4.3125 for p < 0.05; Chauvin
et al., 2005), which corrects for multiple comparisons in the heat map pixel space.

Fig. S8 shows the gaze distribution maps (panel A), along with a map measuring gaze di�er-
ences across condition (panel B) and decision (panel and B). Panel B shows that subjects �xated
more frequently on the price as well as the image in the real condition than in the hypothetical
condition before making a Yes decision, while that pattern was reversed before making a No de-
cision. Similarly, Panel B shows that subjects �xated longer on both product and price when they
made Yes decisions than No decisions. In the hypothetical condition, however, Yes-dominant ar-
eas (red) and No-dominant areas (blue) were both present. We obtain qualitatively similar results
in the comparison between hypothetical and surprise real conditions (Fig. S9).

B.4 Classi�cation Analysis

We used the following procedure. Prior to classi�cation analysis, viewing times, including latency
and other viewing time, were standardized within subject, across di�erent purchase conditions.
For each condition, any subjects who made fewer than �ve Yes or No decisions were excluded
from this classi�cation analysis, because classi�cation requires enough observations in both re-
sponse categories. In Experiment M, this criterion left a total of 23 subjects for each of the real
and surprise real conditions, and 28 for the hypothetical condition. In Experiment E, no subjects
were excluded for hypothetical classi�cation, one subject was excluded from real classi�cation,
and three subjects were excluded from surprise real classi�cation.

We performed a linear discriminant analysis (LDA) for each subject with viewing times, la-
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tency, and price as independent variables (i.e., features) to predict purchase decisions (Yes = 1,
No = 0). The detailed classi�cation procedure was as follows. First, for each subject, we divided
90 observations into a training sample to estimate a classi�cation model, and a hold-out sample
to evaluate predictions based on the estimated model. Speci�cally, exactly two observations, one
Yes decision and one No decision, were randomly selected out of 90 observations and set aside.
By construction, one could classify 50% of the decisions correctly by chance. This 50% prediction
level serves as the baseline success rate against which our classi�cation results are compared.
A classi�cation model was then estimated based on the rest of the 88 samples, and used to pre-
dict binary choices associated with the hold-out samples. This procedure was repeated 10,000
times per subject. We called a correct prediction a “success”. For classi�cation of decisions in
real (hypothetical) trials, viewing times and latency collected from real (hypothetical) trials were
used. However, for classi�cation of decisions in surprise real trials (i.e., real, binding purchase
decisions), viewing times and latency from matching hypothetical trials were used.

In this analysis, we apply the same model (“price only” or “price and viewing times”) to all
subjects’ data to measure prediction success rates. To examine individual heterogeneity, we also
perform a kind of feature selection. Since we have small number of predictors, we can exhaus-
tively examine all possible combinations of predictors and compare the performance of linear
classi�ers in terms of their resulting success rates. For each subject, we select a subset of viewing
times that achieves the highest success rate when added to price information. We call this set of
viewing times the best subset. Figs. S12 and S13 show empirical cumulative distribution functions
(CDFs) for prediction success rates in each condition, using (i) price only, (ii) price and all viewing
times, and (iii) price and (individual-speci�c) best subset of viewing times. The �gure revealed
that for many subjects, including some subset of viewing time information actually works better
than including all of them.
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C Supplementary Figures
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Figure S2: Distribution of WTP and CS (=WTP−price) in the hypothetical and real conditions. (Top) Dis-
tribution of WTP (left: Experiment M; right: Experiment E). Bin size = 5, bin center = [2.5, 7.5, . . . , 47.5].
(Bottom) Distribution of CS (left: Experiment M; right: Experiment E). Bin size = 4, bin center =
[−10,−6, . . . , 22]. First trial of each condition in Experiment E is included.
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Figure S3: Average purchase rate by condition and price level in Experiment M (left) and Experiment E
(right). All comparisons of means between hypothetical and real conditions are signi�cant at p < 0.0001,
two-sided t-test. First trial of each condition in Experiment E is included.
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Figure S4: Average RT by Condition and Decision in Experiment M (left) and Experiment E (right). Error
bars indicate standard errors. ∗∗ : p < 0.001, ∗ : p < 0.01, two-sided t-test.
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Figure S5: The average number of clicks/�xations on the occluded areas by condition and decision. Clicks
on the image and on the price in Experiment M (top panels) and Fixations on the image and the price
in Experiment E (bottom panels). Error bars indicate standard errors. ∗∗∗ : p < 0.005, ∗∗ : p < 0.01,
∗ : p < 0.05, two-sided t-test.
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Figure S6: Pre-choice latency by condition and decision in Experiment M. For “Hyp-sorted” bars, average
latencies in hypothetical condition sorted by decisions in matching surprise real trials are plotted. Two
additional subjects are dropped, since they did not make any Yes decisions in surprise real trials. Asterisks
indicate statistical signi�cance: ∗∗ : p < 0.001, ∗ : p < 0.01, two-sided t-test.
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Figure S7: Average viewing time and latency/other (sec) in hypothetical trials, sorted by decision in the
matching surprise real trials. Image and price viewing times in Experiment M (top) and in Experiment M
(bottom). Error bars indicate standard errors. ∗∗∗ : p < 0.001, ∗∗ : p < 0.005, ∗ : p < 0.05, two-sided t-test.
Comparison between hypothetical Yes and No is not signi�cant.
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Figure S8: Gaze distribution maps by condition and decision from Experiment E. (A) Average gaze preva-
lence. (B) Statistical signi�cance of the di�erence between real and hypothetical conditions. Red indicates
gaze bias toward real choice (i.e., longer viewing time in the real than the hypothetical condition) and blue
indicates gaze bias toward hypothetical choice. (C) Statistical signi�cance of the di�erence between Yes
and No decisions within each condition. In Panels B and C product images are shown in the background
for illustration. Red indicates gaze bias toward Yes and blue indicates bias toward No. The threshold for
two-tailed Pixel test p < 0.05 is |Z | > 4.3125, corrected for multiple comparisons.
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Figure S9: Gaze distribution maps by condition and decision from Experiment E. (A) Average gaze preva-
lence. (B) Statistical signi�cance of the di�erence between surprise real and hypothetical conditions. Red
indicates gaze bias toward surprise real choice and blue indicates gaze bias toward hypothetical choice.
(C) Statistical signi�cance of the di�erence between Yes and No decisions within each condition. In Panels
B and C, product images are shown in the background for illustration. Red indicates gaze bias toward
Yes and blue indicates bias toward No. The threshold for two-tailed Pixel test p < 0.05 is |Z | > 4.3125,
corrected for multiple comparisons.
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Figure S10: Gaze distribution maps by condition and decision from Experiment E. (A) Average gaze preva-
lence. (B) Statistical signi�cance of the di�erence between real and surprise real conditions. Red indicates
gaze bias toward real choice and blue indicates gaze bias toward surprise real choice. (C) Statistical signif-
icance of the di�erence between Yes and No decisions within each condition. In Panels B and C, product
images are shown in the background for illustration. Red indicates gaze bias toward Yes and blue indicates
bias toward No. The threshold for two-tailed Pixel test p < 0.05 is |Z | > 4.3125, corrected for multiple
comparisons.
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Figure S11: Individual heterogeneity in improvement of prediction success rates in Experiment M (left
panels) and Experiment E (right panels). Each panel compares prediction success rates using price only
(x-axis) and using both price and viewing times (y-axis). Each dot represents one subject. Top panel:
prediction of hypothetical choices; Middle panel: prediction of real choices; Bottom panel: prediction of
surprise real choices (with viewing times recorded during matching hypothetical trials).
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(c) Surprise real choice
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Figure S12: Empirical CDFs for prediction success rates using price only, price and all viewing times,
and price and the best subset of viewing times (individual-speci�c). Data: Experiment M. P-values from
pairwise Kolmogorov-Smirnov tests are presented in Table S5.
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(c) Surprise real choice
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Figure S13: Empirical CDFs for prediction success rates using price only, price and all viewing times,
and price and the best subset of viewing times (individual-speci�c). Data: Experiment E. P-values from
pairwise Kolmogorov-Smirnov tests are presented in Table S6.
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D Supplementary Tables

Table S1: Summary statistics.

Experiment M Experiment E

Average Hyp S-Real Hyp S-Real

Purchase percentage (%) M***, E*** 55.99 27.14 55.88 18.69
Response time (sec) M***, E*** 4.01 3.09 2.30 1.74
Cumulative image viewing time (sec) E*** 0.95 0.87 1.32 0.99
Cumulative price viewing time (sec) M***, E*** 0.70 0.51 0.49 0.40
# of image clicks/�xations E*** 1.27 1.23 2.44 2.12
# of price clicks/�xations E** 1.21 1.12 1.54 1.31
Image viewing time per click/�xation (sec) M**, E*** 0.72 0.60 0.53 0.43
Price viewing time per click/�xation (sec) M***, E** 0.60 0.45 0.32 0.29

Notes: Asterisks indicate statistical signi�cance between hypothetical and real condition. ∗∗∗ : p < 0.01, ∗∗ : p <
0.05, ∗ : p < 0.10, for Experiment M and E. In Experiment E, average for purchase percentage is calculated including
�rst trial of each condition.
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Table S2: The percentage of decision switches from hypothetical to surprise real decisions.

Experiment M Surprise Real

Yes No Total

Hyp Yes 24.9 31.1 56.0
No 2.3 41.7 44.0

Total 27.2 72.8 100.0

Experiment E Surprise Real

Yes No Total

Hyp Yes 17.1 38.8 55.9
No 1.6 42.5 44.1

Total 18.7 81.3 100.0

Notes: The total number of observations: 2,520 (Experiment M); 1,530 (Experiment E). Numbers appear in the right
panel are slightly di�erent from those in Tables 1 and S1 since in this table �rst trial in each condition and four trials
in which eyetracking data were not recorded (but choices were recorded) are included.
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Table S3: Summary statistics in the hypothetical condition in Experiment M and Experiment E. First trials
are excluded from data in Experiment E. “Stick” indicates hypothetical Yes trial for which participants
stick to Yes decision in later surprise real block, while “switch” indicates hypothetical Yes trials for which
they later change their mind to no in the surprise real block. Two participants who never “switched” are
excluded in Experiment M.

Experiment M Experiment E

Average Stick Switch Stick Switch

WTP ($) M** 24.55 22.64 26.73 27.96
Price ($) M**, E*** 17.00 19.10 18.53 23.66
Response time (sec) M*** 3.65 4.51 2.27 2.44
Cumulative image viewing time (sec) M*** 0.87 1.03 1.35 1.39
Cumulative price viewing time (sec) M***, E* 0.63 0.77 0.47 0.51
Latency/other (sec) M*** 0.62 0.86 0.18 0.20
Standardized response time M***, E** -0.06 0.21 0.00 0.18
Standardized image viewing time M** -0.10 0.00 -0.00 0.13
Standardized price viewing time M***, E*** 0.03 0.30 0.04 0.21
Standardized latency/other M*** -0.02 0.32 0.05 0.18

Number of observations 627 676 253 580

Notes: In the bottom four rows, RT and viewing times are standardized within subject across conditions. Asterisks
indicate statistical signi�cance between hypothetical and real condition. ∗∗∗ : p < 0.01, ∗∗ : p < 0.05, ∗ : p < 0.10,
for Experiment M and E.
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Table S4: Marginal e�ects from random-e�ects logistic regression of purchase decision (Yes = 1, No = 0).

Experiment M Experiment E

(1) (2) (3) (4) (5) (6)

Price −0.011 *** −0.011 *** −0.010 *** −0.010 ***
(0.002) (0.002) (0.002) (0.002)

Image viewing −0.007 −0.008 −0.007 −0.017 −0.014 −0.014

(0.017) (0.016) (0.016) (0.015) (0.014) (0.013)
Price viewing 0.001 0.006 0.007 0.001 0.001 0.000

(0.010) (0.008) (0.008) (0.017) (0.017) (0.018)
Latency/other −0.011 0.005

(0.009) (0.011)
Trial −0.001 ** −0.001 ** −0.001 ** −0.001 * −0.001 * −0.001 *

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Real −0.355 *** −0.236 *** −0.243 *** −0.460 *** −0.442 *** −0.442 ***

(0.047) (0.068) (0.068) (0.045) (0.070) (0.071)
Real × Price −0.006 * −0.006 * −0.000 −0.000

(0.003) (0.003) (0.002) (0.002)
Real × Image viewing 0.050 ** 0.050 ** 0.048 ** 0.090 *** 0.073 *** 0.074 ***

(0.018) (0.018) (0.018) (0.022) (0.018) (0.018)
Real × Price viewing 0.055 ** 0.057 *** 0.055 *** 0.042 0.047 * 0.049 *

(0.017) (0.016) (0.016) (0.025) (0.023) (0.024)
Real × Latency/other 0.021 * −0.011

(0.010) (0.022)
Real × Trial 0.001 * 0.001 * 0.001 * 0.002 ** 0.002 * 0.002 *

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

# Observations 5,040 5,040 5,040 3,023 3,023 3,023

Notes: ∗∗∗ : p < 0.001, ∗∗ : p < 0.01, ∗ : p < 0.05. Viewing times (image, price, latency/other) are standardized
within subject, across conditions. Standard errors clustered at subject level are reported in parentheses.
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Table S5: P-values from pairwise Kolmogorov-Smirnov tests for Fig. S12.

P vs. P+V P vs. Best P+V vs. Best

Hypothetical 1.0000 0.4903 0.4903
Real 0.0428 0.0064 0.8420
Surprise real 0.5930 0.0958 0.5930
Switch 0.8420 0.0958 0.0958

Notes. P: Price only; P+V: Price and viewing times; Best: Price and the best subset of viewing times.

Table S6: P-values from pairwise Kolmogorov-Smirnov tests for Fig. S13.

P vs. P+V P vs. Best P+V vs. Best

Hypothetical 1.0000 0.6725 0.3874
Real 0.0657 0.0004 0.0657
Surprise real 0.8622 0.5407 0.5407
Switch 0.5407 0.2672 0.1106

Notes. P: Price only; P+V: Price and viewing times; Best: Price and the best subset of viewing times.

21



E Consumer Products Used in the Experiments

0 50 100 150

Item

0

10

20

30

40

50

W
T

P

Figure S14: Summary statistics of reported WTP. The solid line indicates the median. The band indicates
the interquartile range.
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F Review of Procedural Approaches in Forecasting

Many studies have explored di�erent experimental or statistical procedures that might reduce the
bias. Statistical procedures (“calibration”) search for a predictable measurable relations between
the hypothetical and real choices, then test how well that relation can be used to forecast actual
choices from hypothetical ones within-sample, or in a new case (Blackburn et al., 1994; Fox et al.,
1998; Kurz, 1974; List and Shogren, 1998, 2002; Shogren, 1993). For example, in our study we
observe that about 55% of subjects choose to purchase consumer goods hypothetically, but only
23% do when choices are real. So one could take a hypothetical purchase rate in a new sample,
and multiply it by 0.23/0.55 = 0.40, to crudely estimate a real purchase rate.

Calibration methods like these have been extended to account for socio-demographic vari-
ables in hypothetical bias. They are useful for many purposes. However, calibration has not been
well-tuned to adjust for likely vagaries of speci�c goods and choice contexts, as �agged by List
and Shogren (1998, 2002).

A more ambitious procedure is to search for a way of asking hypothetical questions that gives
answers which are closer to real-choice answers. Champ et al. (1997) ask respondents how “cer-
tain” they are (on a 10-point scale) about whether they would actually donate the stated amount to
a project if asked to do so. Cummings and Taylor (1999) use the “cheap talk” protocol: the design
includes an explicit discussion of the hypothetical bias problem (what it is and why it might occur)
at the beginning of the experiment. 1 Following �ndings in social psychology, Jacquemet et al.
(2013) use a “solemn oath”, asking participants to swear on their honor to give honest answers, as
a truth-telling commitment device. Finally, the “dissonance-minimizing format” of Blamey et al.
(1999) and Loomis et al. (1999) includes additional response categories that permit respondents
to express support for a project or policy without having to commit dollars. 2

Several meta-analyses have been conducted to evaluate e�ects of diverse experimental meth-
ods on hypothetical bias to �nd variables that account for the variation in bias across goods and
contexts (Carson et al., 1996; List and Gallet, 2001; Little and Berrens, 2004; Murphy et al., 2005).
Hypothetical bias is in�uenced by the distinction between willingness-to-pay or willingness-to-
accept, public goods and private goods, and elicitation methods.

All calibration methods also rely on extrapolating from a past hypothetical-actual relation to
the future. An example of where this can back�re is politics. Historically, polls asking people
whom they intend to vote for overestimated the actual vote for black candidates on election

1Blumenschein et al. (2008) argue that the “cheap talk” protocol is not as e�ective as the “certainty” protocol.
2Other procedures, such as asking respondents to consider budget constraints and budgetary substitutes, are

shown to be ine�ective (Loomis et al., 1994; Neill, 1995).

32



day (Keeter and Samaranayake, 2007). However, this so-called “Bradley e�ect” (also known as
“Wilder e�ect”) has gradually eroded over time (Hopkins, 2009).

Further search for ideal procedures to pose hypothetical questions that yield responses that
predict real answers is surely worthwhile. However, there is no current consensus on a single
method that works e�ectively across choice contexts. We therefore turn to measuring more vari-
ables.
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G Instructions

G.1 Experiment M: Mousetracking

Part 1

Thank you for participating in this study of consumer preferences for various products. Please
follow these instructions carefully and do not hesitate to ask the experimenter if you have a
question. This task will take up to 15 minutes and you will be paid $15 for completion of this
task, including a $5 show-up fee. Upon completion of this task, we may invite you to participate
in another experiment.

This experiment consists of 120 trials, during which time we will show you 120 images of
di�erence consumer products. In each trial, one product is shown and you will be asked to state
the maximum amount of money that you would be willing to pay to buy this one item; this amount
is referred to as your willingness-to-pay. Please determine this amount under the restriction that,
whatever you buy, IT MUST BE FOR YOURSELF (i.e., it cannot be purchased as a gift for someone
else or for resale).

Note that there will be no actual purchase involved. Whatever amount you state, it is not
binding; that is, you will not actually have to buy any of the items shown to you.

Although this is a purely hypothetical task, please keep in mind the following points when
reporting your maximum willingness to pay.

• You should rate the value of each item independently from the others, assuming during
each trial that the product shown is the only purchase you would make.

• The products should be evaluated from your perspective, not that of someone else. In other
words, your willingness-to-pay should re�ect how much you would like to keep an item
for yourself, not for your friends or family, etc.

• Your current ownership of a particular item might a�ect your willingness to pay for the
item–this is perfectly appropriate. For example, if you already own item A, your willingness
to pay for item A might be high or low depending on whether you want a second one for
yourself or not.
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In each trial you will be allowed to enter an amount between $0 and $50 using a sliding scale.
You can change the dollar amount by pressing the UP, DOWN, LEFT and RIGHT arrows keys on
the keyboard. The e�ect of each key upon the willingness-to-pay value is described below:

RIGHT +$1
LEFT −$1
UP +$5
DOWN −$5

Amounts are entered by pressing the SPACE BAR. Other keys will not work. If you have any
questions, please ask the experimenter.
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Part 2

You are invited to take part in an experiment on decision making. This experiment consists of
three di�erent parts and will generally take up to 45 minutes. We will describe the details of each
part of the experiment as it comes up. Upon �nishing the entire experiment, you will be paid $50,
including the $15 that you have earned from the previous task.

In the �rst part, we will show you di�erent consumer products, one at a time, each with its
own sale price. Your task is to make a hypothetical purchase decision. Assume that you are being
o�ered the chance to buy the product (only one unit) from us at the end of the experiment with
the $50 given to you, and that if you bought the product, you had to keep it only for yourself
(i.e., you cannot give or sell it to someone else). This is a hypothetical exercise as in the previous
task–you are not actually being o�ered the chance to buy anything. However, please take every
decision seriously–when evaluating products for this hypothetical purchase, please assume that
the product is only for yourself and treat every decision as if it were the only one. This last point
is important–even though you are going to be presented many di�erent products and making a
decision for each, please make each decision as if that product was the only one you were thinking
about buying at this time.

How the product image and the o�er price are displayed At the beginning of each trial,
you will see two gray boxes (Figure 1). A product image and the o�ered price are hidden behind
the gray boxes. Click the bigger gray box with the left mouse-button and hold to see the product
image (Figure 2 on the next page). If you release the button or the cursor leaves the boxed area,
the image will disappear. Click the smaller gray box with the left mouse-button and hold to see
the o�ered price (Figure 3 on the next page). There is no time limit on this task. You can take as
much time as you wish to click and make a decision.
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Figure 1

Figure 2

$35.79

Figure 3
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Once you decide whether to buy or not, your decision can be entered by pressing one of the
two keys on the keyboard as described below:

No Yes
z c

You might �nd it easy to respond if you place your left ring �nger on the ‘z’ key and your
left index �nger on the ‘c’ key. The key press will terminate the trial and a �xation cross at the
center of the screen will appear brie�y before a new trial begins. If you are left-handed and use
your left-hand to hold a mouse, please let the experimenter know.

There will be 90 trials in this part and the same product might appear more than once with a
di�erent price each time.

All decisions are hypothetical and will not be implemented. However, please take each deci-
sion seriously.

In order to familiarize you with the software used in this task, we will present you with 5
practice trials.
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Part 3

In this part, we will show you di�erent consumer products one at a time with a di�erent o�er
price. The procedure of this part is almost the same as in the previous decision making part.
However, the most signi�cant di�erence is that in this part we ask you to make a real purchase
decision. It is real in the sense that any decision made in this part can count as real at the end of
the experiment and you may actually be purchasing the product–more on this follows herein.

During the next 90 trials in this part, you will see various consumer products, which are
di�erent from those presented in the earlier hypothetical purchase decision making part of the
experiment. In each trial, you are o�ered the chance to buy a product (only one unit) from us
at the end of this experiment at the price listed below the product image. So in each trial, your
task is to decide whether or not you want to buy the product from us at the stated price. At the
end of the entire experiment, exactly one of the 90 trials will be chosen at random, and whatever
decision you made in the chosen trial (to buy or not at the o�ered price) will be carried out for

real by us at the end of this experiment!
When you make an actual purchase decision, note the following points:

• Since only one decision will count, you do not have to spread out your funds among the
di�erent purchase decisions. Therefore, you should treat each choice as if it is the only one
that you are making. Indeed, only one trial will be chosen at the end of the experiment to
be carried out for real.

• If in the selected trial you chose to purchase the item, the cost will be deducted from your
$50 earnings; you get the item and the remaining cash. If in the selected trial you did not
choose to purchase the item, you keep your $50 in earnings in cash and do not receive any
product.

• If you buy an item from us, we will ship it to you and pay the shipping costs.

We would like to stress that honesty is the best policy here. Any of the 90 trials has an equal
chance of being chosen, whether or not you expressed an interest in purchasing the itemÃČÂŚthat
is, your decision about purchasing DOES NOT a�ect the chance of a particular trial being cho-
sen. For example, if you were to decline purchasing every item presented to you, except for the
one item you really want, you do not increase your chances of getting that item–you have only
increased the chance that you will not get any item and you may miss out on other deals you
would have liked. In each trial, you should make a purchase decision, independent of anything
you have seen in any other trial.
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Another important note is that any item you buy here must be for personal use. You should
not buy the product in order to resell it or to give it to someone else–only consider whether or not
you want to purchase the item for your own personal use. Your participation in this experiment
is covered by the Caltech Honor Code, including your agreement to follow these instructions
honestly and in particular, to evaluate items only for your personal use. Thinking about the value
of the product in terms of its resale or gift value impairs our ability to understand the scienti�c
basis of personal valuation.

As before, at the beginning of each trial you will see two gray boxes, behind which a product
image and the o�ered price are hidden. Click the gray boxes with the left mouse-button to see
the product image and the o�er price. There is no time limit on this task. You can take as much
time as you wish to click and make a decision.

Once you decide whether to buy or not, your decision can be entered by pressing one of the
two keys on the keyboard as described below:

No Yes
z c

Again, keep in mind that you are asked to make real purchase decisions in this part. One of
the decisions you make will be actually implemented.

If you have any questions or if anything is unclear, please read the instructions again or ask
the experimenter.
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Part 4

This is the last part of the experiment and consists of 90 trials. In this part, we will ask you again
to make real purchase decisions on the same items you have already seen in the previous hypo-
thetical purchase decision making part of the experiment. This task is identical to the previous
purchase decision making tasks.

Note that at the end of the experiment, exactly one of the 180 real trials (90 from the real
purchase decision making part that you have just �nished and 90 from this part) will be randomly
selected and the decision you made in the chosen trial will be implemented for real (i.e., based on
your choice in the selected trial, you might buy that item at the suggested price).

As before, at the beginning of each trial you will see two gray boxes, behind which a product
image and the o�ered price are hidden. Click the gray boxes with the left mouse-button to see
the product image and the o�er price. There is no time limit on this task. You can take as much
time as you wish to click and make a decision.

Once you decide whether to buy or not, your decision can be entered by pressing one of the
two keys on the keyboard as described below:

No Yes
z c

Keep in mind that you are asked to make real purchase decisions in this part. One of the
decisions you make or have already made will be actually implemented.
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G.2 Experiment E: Eyetracking

Part 1

Thank you for participating in this study of consumer preferences for various products. Please
follow these instructions carefully and do not hesitate to ask the experimenter if you have a
question. This task will take up to 15 minutes and you will be paid $15 for completion of this
task, including a $5 show-up fee. Upon completion of this task, we may invite you to participate
in another experiment.

This experiment consists of 120 trials, during which time we will show you 120 images of
di�erence consumer products. In each trial, one product is shown and you will be asked to state
the maximum amount of money that you would be willing to pay to buy this one item; this amount
is referred to as your willingness-to-pay. Please determine this amount under the restriction that,
whatever you buy, IT MUST BE FOR YOURSELF (i.e., it cannot be purchased as a gift for someone
else or for resale).

Note that there will be no actual purchase involved. Whatever amount you state, it is not
binding; that is, you will not actually have to buy any of the items shown to you.

Although this is a purely hypothetical task, please keep in mind the following points when
reporting your maximum willingness to pay.

• You should rate the value of each item independently from the others, assuming during
each trial that the product shown is the only purchase you would make.

• The products should be evaluated from your perspective, not that of someone else. In other
words, your willingness-to-pay should re�ect how much you would like to keep an item
for yourself, not for your friends or family, etc.

• Your current ownership of a particular item might a�ect your willingness to pay for the
item–this is perfectly appropriate. For example, if you already own item A, your willingness
to pay for item A might be high or low depending on whether you want a second one for
yourself or not.
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In each trial you will be allowed to enter an amount between $0 and $50 using a sliding scale.
You can change the dollar amount by pressing the UP, DOWN, LEFT and RIGHT arrows keys on
the keyboard. The e�ect of each key upon the willingness-to-pay value is described below:

RIGHT +$1
LEFT −$1
UP +$5
DOWN −$5

Amounts are entered by pressing the SPACE BAR. Other keys will not work. If you have any
questions, please ask the experimenter.
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Part 2

You are invited to take part in an experiment on decision making. This experiment consists of
three di�erent parts and will generally take up to 45 minutes. We will describe the details of each
part of the experiment as it comes up. Upon �nishing the entire experiment, you will be paid $50,
including the $15 that you have earned from the previous task.

In the �rst part, we will show you di�erent consumer products, one at a time, each with its
own sale price (see Figure below). Your task is to make a hypothetical purchase decision. Assume
that you are being o�ered the chance to buy the product (only one unit) from us at the end of
the experiment with the $50 given to you, and that if you bought the product, you had to keep it
only for yourself (i.e., you cannot give or sell it to someone else). This is a hypothetical exercise
as in the previous task–you are not actually being o�ered the chance to buy anything. However,
please take every decision seriously–when evaluating products for this hypothetical purchase,
please assume that the product is only for yourself and treat every decision as if it were the only
one. This last point is important–even though you are going to be presented many di�erent
products and making a decision for each, please make each decision as if that product was the
only one you were thinking about buying at this time.

$35.79

Figure 1
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Once you decide whether to buy or not, your decision can be entered by pressing one of the
two keys on the keyboard as described below:

No Yes
z c

You might �nd it easy to respond if you place your left ring �nger on the ‘z’ key and your
left index �nger on the ‘c’ key. The key press will terminate the trial and a �xation cross at the
center of the screen will appear brie�y before a new trial begins. There is no time limit on this
task. You can take as much time as you wish to make a decision.

At the beginning of each trial, you will see a blank screen with a �xation marker at the center.
Please �xate on this central marker before proceeding–this is performed so the eyetracker can
adjust to small head movements. Then press the space bar to begin the task.

There will be 90 trials in this part and the same product might appear more than once with a
di�erent price each time.

All decisions are hypothetical and will not be implemented. However, please take each deci-
sion seriously.

In order to familiarize you with the software used in this task, we will present you with 5
practice trials.
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Part 3

In this part, we will show you di�erent consumer products one at a time with a di�erent o�er
price. The procedure of this part is almost the same as in the previous decision making part.
However, the most signi�cant di�erence is that in this part we ask you to make a real purchase
decision. It is real in the sense that any decision made in this part can count as real at the end of
the experiment and you may actually be purchasing the product–more on this follows herein.

During the next 90 trials in this part, you will see various consumer products, which are
di�erent from those presented in the earlier hypothetical purchase decision making part of the
experiment. In each trial, you are o�ered the chance to buy a product (only one unit) from us
at the end of this experiment at the price listed on the screen. So in each trial, your task is to
decide whether or not you want to buy the product from us at the stated price. At the end of the
entire experiment, exactly one of the 90 trials will be chosen at random, and whatever decision
you made in the chosen trial (to buy or not at the o�ered price) will be carried out for real by us

at the end of this experiment!
When you make an actual purchase decision, note the following points:

• Since only one decision will count, you do not have to spread out your funds among the
di�erent purchase decisions. Therefore, you should treat each choice as if it is the only one
that you are making. Indeed, only one trial will be chosen at the end of the experiment to
be carried out for real.

• If in the selected trial you chose to purchase the item, the cost will be deducted from your
$50 earnings; you get the item and the remaining cash. If in the selected trial you did not
choose to purchase the item, you keep your $50 in earnings in cash and do not receive any
product.

• If you buy an item from us, we will ship it to you and pay the shipping costs.

We would like to stress that honesty is the best policy here. Any of the 90 trials has an
equal chance of being chosen, whether or not you expressed an interest in purchasing the item–
that is, your decision about purchasing DOES NOT a�ect the chance of a particular trial being
chosen. For example, if you were to decline purchasing every item presented to you, except for
the one item you really want, you do not increase your chances of getting that item–you have
only increased the chance that you will not get any item and you may miss out on other deals you
would have liked. In each trial, you should make a purchase decision, independent of anything
you have seen in any other trial.
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Another important note is that any item you buy here must be for personal use. You should
not buy the product in order to resell it or to give it to someone else–only consider whether or not
you want to purchase the item for your own personal use. Your participation in this experiment
is covered by the Caltech Honor Code, including your agreement to follow these instructions
honestly and in particular, to evaluate items only for your personal use. Thinking about the value
of the product in terms of its resale or gift value impairs our ability to understand the scienti�c
basis of personal valuation.

As before, at the beginning of each trial you will see a blank screen with a �xation circle at
the center. Please �xate on this central marker before proceeding. After �xating on the marker
for a moment, you can proceed by pressing the space bar. There is no time limit on this task. You
can take as much time as you wish to click and make a decision.

Once you decide whether to buy or not, your decision can be entered by pressing one of the
two keys on the keyboard as described below:

No Yes
z c

Again, keep in mind that you are asked to make real purchase decisions in this part. One of
the decisions you make will be actually implemented.

If you have any questions or if anything is unclear, please read the instructions again or ask
the experimenter.
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Part 4

This is the last part of the experiment and consists of 90 trials. In this part, we will ask you again
to make real purchase decisions on the same items you have already seen in the previous hypo-
thetical purchase decision making part of the experiment. This task is identical to the previous
purchase decision making tasks.

Note that at the end of the experiment, exactly one of the 180 real trials (90 from the real
purchase decision making part that you have just �nished and 90 from this part) will be randomly
selected and the decision you made in the chosen trial will be implemented for real (i.e., based on
your choice in the selected trial, you might buy that item at the suggested price).

As before, there is no time limit on this task. You can take as much time as you wish to click
and make a decision.

Once you decide whether to buy or not, your decision can be entered by pressing one of the
two keys on the keyboard as described below:

No Yes
z c

Keep in mind that you are asked to make real purchase decisions in this part. One of the
decisions you make or have already made will be actually implemented.
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