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Appendices

A Proxy Test of Black-box Model Explanations

There are several black-box model explanations to consider for the task. While testing all of them on real
users can be an interesting research on its own, as we are more broadly interested in what distinct types of
information could be helpful, we decide to select one representative method in the literature. As there is no
absolute answer to which method is superior, we conduct a simple proxy test of what method can be a better
choice for the task.

We consider the following feature attribution methods: Integrated Gradients (Sundararajan et al., 2017),
Input x Gradients (Shrikumar et al., 2016), and SHAP (Lundberg & Lee, 2017). In Figure 10, we plot the
mean EM distance (averaged across 50 different random attributions, normalized to be between 0 and 1)
between the distribution of attribution scores for the input tokens in our ground-truth articles. The higher the
value (darker the color), the more distinct the distribution of the attribution scores computed by respective
methods. Notice that SHAP shows the most distinct distribution from random attributions compared to
other methods, indicating it may be a better choice that carry more information about the important tokens.
We have also qualitatively verified that the highlights from other two methods were not as meaningful as
SHAP on the articles.

Note also that SHAP is a promising candidate to apply to the task due to its popularity and its common
presence in more sophisticated domains like biology, physics, chemistry, and finance (Jesus et al., 2021;
Novakovsky et al., 2022; Yang et al., 2022; Zablocki et al., 2022; Pucci et al., 2022).
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Figure 10: Proxy quality test for the black-box model explanations using average EM distances between
the distributions of attribution scores of input tokens. The higher the values (the darker the color), the
more different the distribution of the attribution scores. SHAP shows the most distinct distribution from the
random attributions (bottom row).
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B Method Examples

We show below some example highlights presented to the users using different methods.

Figure 11: Example highlights for SHAP.
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Figure 12: Example highlights for BERTSum.
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Figure 13: Example highlights for Co-occurrence method.
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Figure 14: Example highlights for Semantic method.
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C User Study Details

C.1 Pilots and Sample Size

Prior to conducting the actual user study, we ran pilot studies on a smaller number of participants. Using
the data points collected from these studies, we conducted a Monte Carlo simulation-based power analysis to
determine the effective sample size. We determined to recruit 55 participants per condition (so total of 275 =
55 × 5 conditions) for a statistical power over 0.8 with the effect size (Cohen’s d) of 0.5 (orange line with
circle markers in Figure 15). This effect size corresponds to 0.1 difference in the mean accuracy between the
control and the treatment.
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Figure 15: Power analysis for the effective sample size. We collect 55 samples per group (vertical dotted line)
for a statistical power over 0.8 for the effect size (Cohen’s d) of 0.5 (orange line with circle markers).

C.2 Demographic Background

In Figure 16, we provide demographic background of the participants (age, ethnicity, student status,
employment status) recruited for the study. 275 participants were recruited from a balanced pool of adult males
and females located in the U.S. with minimum approval ratings of 90% using Prolific (www.prolific.co).

C.3 Tutorial

We provide the participants with a set of instructions laying out what the highlights indicate and how one
might use them for the task. The instruction is followed by two sample questions on which the participants
could take unlimited time to get an understanding of what the questions look like. For the sample questions,
the participants were provided the correct answers and the justification behind them as feedback.

C.4 Payments

Base payment per participants was $3.15, determined based on the minimum hourly payment set by the
platform and the median completion time of all participants, resulting in an average reward of $12.07 per hour.
To encourage quicker and more accurate responses, we designed bonus payments so that each participant
could earn additional $ (base payment for the question × multiplier) for each correctly answered questions,
where the multiplier is determined by the response time on the question (Table 1). One could ideally earn up
to ×1.5 the base payment by answering all questions correctly, all within 30 seconds. All payments (base and
bonus) were processed after the data collection was complete, accounting for invalid responses.
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61 - 70
5.4%
51 - 60
16.3%

41 - 50
14.5%

less than 21
4.2%

21 - 30
28.3%

31 - 40
31.3%

Age

Mixed
6.0%
Black
10.1%
Asian
6.0%
Other
1.5%

White
76.5%

Ethnicity

No
81.3%

Yes
18.7%

Student Status

Part-Time
19.8%

Other
12.6%

Due to start
1.8%
Not in paid 
15.6%

Full-Time
35.3%

Unemployed 
15.0%

Employment Status

Figure 16: Demographic background of the participants (age, ethnicity, student status, and employment
status).

Response Time (seconds) < 30 < 60 < 90 < 120 > 120
Multiplier x0.5 x0.4 x0.3 x0.2 x0.0

Table 1: Reward multiplier based on response time for correct answers. Incorrect answers have the multiplier
of zero.
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