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ABSTRACT

User system trust is critical to the uptake of recommendations, and
several factors of trust have been identified and compared. In this
paper we present a cross-cultural, crowdsourced study examining
user perceptions of nine factors of trust and link the observed
differences to trust development processes and cultural dimensions.
While some factors consistently instil trust, others are preferred
only in certain countries. Our findings and the discovered links are
important for design of trusted recommender systems.
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1 INTRODUCTION

The success of practical recommender systems largely depends
on the uptake of their recommendations. A multitude of factors,
associated with the system performance, accuracy, and clarity alike,
can potentially affect this uptake. Although some have been studied
in depth, factors related to user-system trust have received far less
attention [1, 26]. We argue that the degree of trust a user puts in
the recommender plays an important role in the decision making
processes related to following the system’s recommendations [11].

Many factors and constructs of trust are not specific to rec-
ommenders and can be traced to earlier works on user-system
trust. Specifically, trust perceptions can be decomposed into the
dispositional (cultural and demographic), situational (context- and
task-related), and learned (experiential and interaction) factors [9].
Prior work on user trust in recommenders [23, 25] outlines three
dimensions of recommendations that affect trust: presentation —
how the recommendation list is presented to users; explanation
— what text accompanies the recommended items; and priority -
what properties of the recommended items are deemed important
by the system. Nine distinct, although partially interconnected, fac-
tors of trust instantiating these dimensions were synthesised and
experimentally compared in [2].
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In this work, we set out to investigate the links between the
users’ cultural group and their preferences towards various con-
structs of trust. To this end, we conduct a crowdsourced experiment
across four different countries, involving in the study more than
460 subjects from France, Japan, Russia, and USA. Measuring six
constructs of trust, we analyse the preferences of the subjects for
nine interface factors spanning the above three dimensions. While
some dominant factors are found to consistently instil user trust
across the countries, other factors are preferred and trusted only in
certain countries. We attribute the observed preferences to Hofst-
ede’s cultural dimensions [10] and overarching trust development
processes [7]. Note that our work is independent of the recommen-
dation task and the deployed algorithm, focussing primarily on the
recommendation interfaces and human-recommender trust.

Hence, our contributions are two-fold. First, we identify the
features of recommendation interfaces that are trusted by users
in various countries. Second, we uncover differences across the
countries and link them to established cultural dimensions. Our
findings are important for practical recommenders, allowing to
strengthen user trust and increase the uptake of recommendations.

2 RELATED WORK

The research in human-machine trust has produced various defi-
nitions of trust, with one of the most accepted being “the attitude
that an agent will help achieve a goal in a situation characterised
by uncertainty and vulnerability” [16]. This definition encapsulates
the primary sources of variance (user and system) and identifies
uncertainty and vulnerability as the pre-conditions of trust.

Three layers of variability in human-machine trust were identi-
fied: dispositional, situational, and learned [9]. The first reflects the
user’s tendency to trust machines due to demographic and personal
factors. The second refers to system- and task-specific factors, e.g.,
the complexity of machine, user’s workload, and perceived risks.
Finally, the learned trust encapsulates experiential aspects directly
related to the system itself. Both [16] and [9] claimed that the for-
mer two are likely to be overcome by the latter when the machine
exhibits a steady behaviour.

The success of a recommender system largely depends on the
uptake of the recommendations, highlighting the importance of
trust in recommender systems [18]. Several trust factors were tax-
onomised and compared in [2]. The factors considered were the
presentation of recommendations, i.e., information that accompanies
the items [20, 21, 24], explanations, aiming to persuade users follow
the recommendations [6, 8, 23], and prioritisation of the recommen-
dations, i.e., items included in the recommendation list [14, 19]. It
was found that quality-based prioritisation of the recommendations
and their grouping by a domain feature were trusted most by the
users. However, trust perceptions varied across user personalities,
which resonates with the individual differences discussed in [9, 16].
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In this work, we turn to another factor of the dispositional layer,
cultural differences. To this end, we conduct the study reported in
[2] in four different countries. To the best of our knowledge, not
much research looked at cross-cultural differences in recommender
systems. Namely, only differences in the evaluation of recommenda-
tion interfaces [3], preferences for certain items [22], and attitudes
towards mobile recommenders [4] have been studied.

3 EXPERIMENTAL METHODOLOGY

We present the factors of trust and dimensions in the context of
movie recommendations and outline the design of the user study.

3.1 Dimensions and Factors

Various considerations related to the recommendation lists and their
presentation may influence user trust in a recommender. We group
them into three dimensions, each including three instantiations
referred to as factors.

The presentation dimension (see Figure 1) considers three ways to
present the recommendations. These are: item grouping according
to a certain domain feature (here, by the genre of the recommended
movies), use of a humanoid agent to present the recommendations
(an image of a person and first-person text), and numeric score com-
municating the quality of the items (star-rating of the movies). The
explanation dimension (Figure 2) refers to the text that accompa-
nies the recommendations. The variations of this dimension include
persuasive explanations highlighting the advantages of the items
(awards or box office figures), personalised explanations listing the
reasons for recommendations (list of similar movies liked by the
user), and factual explanation (score and number of votes on IMDD).
Lastly, the priority dimension (Figure 3) deals with the properties of
the recommendation list that the system deems important. These
are quality (top-scoring IMDb movies), diversity (movies covering
many genres), and familiarity (recent movies).

3.2 Study Design and Participants

We conducted a crowdsourced user study comparing these dimen-
sions and factors. The study was divided into two stages. First, the
subjects’ demographic data was collected and they selected movies
they had already watched and liked, to be used for personalised
explanations. Second, the subjects were shown nine pages with
three lists of movies generated by recommenders denoted A, B, and
C. Each page covered a single dimension with its three factors em-
bodied by the recommenders. Sample pages for the three dimension
(and three factors each) are shown in Figures 1-3.

The subjects went through nine pages, i.e., three iterations for
each dimension. To counter-balance potential order effects, the
order of the dimensions and factors on each page was randomised,
implementing the factorial design [5]. On each page, the subjects
were asked to select to indicate their preferred list - A, B, or C
- with respect to each of the six constructs of trust: competence
(“recommender most knowledgeable about movies”), benevolence
(“recommender best reflecting my interests”), integrity (“recom-
mender providing most unbiased suggestions”), transparency (“I
understand the best the reasons for the recommendations”), in-
tention to re-use (“for selecting my next movie to watch, I would
use”), and overall trust (“out of these, the most trustworthy recom-
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Titanic (1997)

Comedy

Shrek (2001)

A B c
Avatar (2008) I { Avatar (2008) I { Avatar (2008)
Highest grossing movie s Because you liked The e Average Number
of all times with more Prestige (2006) rating of votes
than $2.7 Billion world 79 870K

wide gross
©One Flew Over the

Cuckoo's Nest (1975) FFE  One Flew Over the
Because you liked s Cuckoo's Nest (1975)
Goodfellas (1990) Average  Number
rating of votes
87 665K

One Flew Over the

g
g S
s Cuckoo's Nest (1975)
Starring Jack
Nicholson - the most .
nominated male actor Seven Samurai (1954)
in the Academy's Because you liked How
to Traln Your Dragon ﬁ Seven Samurai (1954)

history
() Average Number

Seven Samurai (1954) rating of votes
8.7 225K

Most acclaimed non- The L?rd of the

English movie filmed in Rino=helRsturpiol

1954 with a 100% feliinoliencs) §1 The Lord of the Rings: T

rating on Rotten Because you liked The Return of the King (2003

Tomatoes (Mo [0 (225) Average  Number

Fig. 2: Explanation: persuasive (A), personalised (B), IMDb (C).

A B c
‘ = 12 Angry Men (1957) ﬂﬁ Black Cat, White Cat 12 Years a Slave
#&  Crime, Drama /3 (=) 208)
IMDB Rating: 8.9 Comedy, Crime, Biography, Drama,
Romance History
IMDB Rating: 8.1 IMDB Rating: 8.1
Forrest Gump (1994)
%" Drama, Romance — o — o
IMDB Rating: 8.8 n the Name of the uardians of the
Father (1993) Galaxy (2014)

Biography, Drama, Action, Adventure, Sci-
Pulp Fiction (1994) History Fi
Crime, Drama IMDB Rating: 8.1 IMDB Rating: 8.1

IMDB Rating: 8.9

I,F Kill Bill: Vol. 1 (2003) n Harry Potter and the
4

Schindler's List (1993) S8 Action Deathly Hallows
9 £
Biography, Drama, IMDB Rating: 8.1 (@om)
History Adventure, Drama,

IMDB Rating: 8.9 Fantas,
¢ B cespiavoiiques R

Fig. 3: Priority: quality (A), diversity (B), familiarity (C).

mender”). The constructs were phrased in a simple language shown
in brackets, inspired by the operationalisation of [1].

We instructed the subjects to select their preferred list relying
solely on the presentation of the recommendations and disregard
the content of the lists, which may naturally contain more or less
liked movies. Also, some of the factors listed in Section 3.1 may be
dependent, e.g., high-scoring movies may cover multiple genres,
boosting quality and diversity. As the lists were pre-compiled, we



controlled for this. For example, movies listed in list A in Figure 3
have a higher IMDD rating than movies in lists B and C, while the
number of genres and the year of release are comparable.

The study was conducted using the CrowdFlower platform. Crowd-
sourcing increases the risk of collecting spurious data; hence, strict
quality assurance policies were implemented [17]. Specifically, re-
sponses were rejected on the basis of short completion times (under
5 minutes, half of those in [2]), repeating answers (AA.. or ABAB..),
and inconsistent answers (AA.. and then BB.. for the same question).

We conducted the study in four countries, each with the content
translated and fully adapted: France (FR, 112 subjects), Japan (JP,
110), Russia (RU, 123), and USA (US, 117). The reported sample
sizes represent the data retained after the quality assurance. For the
recruitment, we used the location and language of the subjects as
inclusion criteria and a coarse-grain proxies of cultural homegene-
ity. Although some of these countries are multi-cultural on their
own, we consider the subjects from each country as the relevant
cultural group. Across the countries, we observed a comparable
distribution of subjects in terms of gender, age, and IT literacy.

4 RESULTS

We present the results and analyse the differences observed across
the countries. The results are summarised in Table 1. Note that we
aggregate the results using the “majority voting” of every subject.
As mentioned, every dimension was iterated thrice, which is treated
as three votes. In the analysis, we consider only the users who
preferred one of the factors twice or more. Users, who preferred
every factor exactly once, are discarded. For example, out of the 112
subjects in the FR group, 60 subjects preferred twice or more the
genre grouping, 5 subjects — human presentation, and 37 subjects -
star presentation. Hence, we are left with 102 subjects.

4.1 Preference towards Constructs of Trust

Presentation. The presentation factors are dominated by the genre
grouping presentation. In the FR, RU, and US groups, genre group-
ing achieves the majority of votes for all the constructs. In the JP
group, it achieves the majority for five constructs, being inferior
only to the star presentation for transparency. Hence, the grouping
of movies according to their genres is clearly seen by the subjects
as the most trusted presentation of recommendations.
Explanation. On the contrary, few trust votes converge for the
explanation dimension. The results agree across the four groups
only for the competence construct, where persuasive explanations
are preferred. For integrity, two factors dominate: IMDb-based
explanations are preferred by the FR, RU, and US subjects, while
persuasive explanations are preferred by the JP subjects. Likewise,
the JP and RU subjects prefer overall persuasive explanations, while
the FR and US subjects prefer IMDb-based explanations. For the
remaining constructs of benevolence, transparency, and intention
to re-use, no clear trends are observed, with each of the three
explanations being preferred in at least one group. In summary,
the type of explanation used by a recommender depends on the
target construct and on the target population. For example, we
posit that persuasive explanations sustain competence, personalised
explanations are linked to benevolence and transparency, while
IMDb-based explanations promote integrity. Independently of this,

Compet. Benev. Integr. Transp. Re-use Overall
FR subjects (N=112)
Genre 60 57 51 55 51 51
Human 5 1 7 10 5 3
Star 37 49 43 39 49 49
Persuasive 88 32 32 34 34 34
Personalised 4 27 11 28 23 13
IMDb 15 48 63 41 49 55
Quality 54 55 53 52 52 51
Diversity 13 10 12 7 9 11
Familiarity 18 23 24 23 20 16
JP subjects (N=110)
Genre 48 55 54 39 54 53
Human 29 10 12 18 9 11
Star 27 33 38 47 44 49
Persuasive 84 33 43 28 49 61
Personalised 11 59 16 57 32 19
IMDb 14 11 44 15 24 24
Quality 54 46 41 49 50 49
Diversity 16 11 19 9 18 18
Familiarity 19 30 25 24 24 24
RU subjects (N=123)
Genre 80 67 55 62 64 65
Human 5 11 6 11 7 6
Star 31 33 54 43 47 49
Persuasive 77 50 52 52 53 54
Personalised 14 31 14 28 24 13
IMDb 31 37 56 36 43 51
Quality 72 72 73 73 71 70
Diversity 9 8 9 8 9 9
Familiarity 27 22 25 23 28 29
US subjects (N=117)
Genre 57 60 58 54 62 55
Human 17 16 15 16 12 13
Star 30 28 31 38 34 37
Persuasive 59 40 36 34 35 37
Personalised 16 38 21 35 35 29
IMDb 27 24 53 31 30 38
Quality 55 42 49 51 38 42
Diversity 13 11 14 18 15 17
Familiarity 25 30 27 21 37 24

Table 1: User preferences for trust constructs (dominant in bold).

persuasive explanations are trusted by the JP and RU subjects, while
IMDB-based explanations are preferred by the FR subjects.

Priority. In the priority dimension, like in the presentation dimen-
sion, we observe a steady dominance of one factor — quality-based
prioritisation of the recommendation lists is preferred over the di-
versity and familiarity prioritisations. This result is observed across
the four groups and with respect to all the six constructs of trust.
This indicates that the IMDD scores are perceived by the users to
be the most trusted criterion for recommending movies.



4.2 Differences across Countries

We tested whether the subjects’ preference within the three dimen-
sions differed across the four countries. The differences were tested
for significance using a series of chi-square tests. Where significant
differences were found, specific deviations were tested by interpret-
ing the standardised residuals. Given the exploratory nature of our
analysis, only significant effects with p < 0.01 are reported.

Presentation. Although the genre grouping presentation is gener-
ally the most preferred, there are significant differences in the least
preferred human presentation factor across the countries. The dif-
ferences are observed for the competence (y2(6) = 37.7, p < 0.001)
and integrity (y2(6) = 19.6, p = 0.003) constructs. Specifically, JP
subjects are more likely (p < 0.001) and RU subjects are less likely
(p = 0.009) to prefer the human presentation for competence. FR
subjects are less likely to prefer the human presentation method
for integrity (p = 0.005).

Explanation. There are also significant differences in the pre-
ferred explanations. These refer to the competence (y?(6) = 22.3,
p = 0.001), intention to re-use (x¥2(6) = 19.3, p = 0.004), integrity
(x2(6) = 45.9, p < 0.001), transparency (y%(6) = 35.1, p < 0.001),
and overall trust (y(6) = 33.5, p < 0.001) constructs. Here, the dif-
ferences refer to IMDb-based and personalised explanations. Specif-
ically, JP subjects are more likely to prefer personalised explana-
tions for the integrity (p < 0.001) and transparency (p < 0.001)
constructs, but less likely to prefer IMDb-based explanations for
integrity (p < 0.001), transparency (p = 0.008), and overall trust
(p = 0.008). FR subjects are more likely to prefer IMDb-based expla-
nations for integrity (p < 0.001), while US subjects are more likely
to prefer personalised explanations for overall trust (p = 0.010).

Priority. In the priority dimension, significant differences are
observed across the countries only for intention to re-use (y2(6) =
16.9, p = 0.010). Subjects in the four countries prefer quality prioriti-
sation, but US subjects are relatively more likely to prefer familiarity
prioritisation, although not at the p < 0.01 level (p = 0.040).

5 DISCUSSION AND CONCLUSIONS

This work compared the perceptions of nine factors of trust in
recommender systems across four countries. Some findings were
consistent across the countries, e.g., in the presentation and priori-
tisation dimensions. However, in the explanation dimension the
results varied substantially. We will discuss the observed trends
and posit potential reasons underpinning the differences.
Presentation. Subjects in all the four countries were most likely
to prefer the genre grouping presentation, for all trust factors. How-
ever, significant differences were observed in the share of users
preferring the human presentation. Specifically, very few FR and
RU subjects, and unexpectedly many JP subjects preferred this pre-
sentation for competence. Why did we find such differences for
competence? National culture may have played a role. According
to Hofstede’s cultural dimensions [10], Japan scores high on Mas-
culinity (95), while Russia (36) and France (43) score low!. People
in cultures scoring high on Masculinity are inclined to derive trust
from inferred capabilities [7], such that recommender system users
may overestimate the capability of a system represented by a hu-

!The most pronounced correlations referred to Hofstede’s dimension of Masculinity.
Due to space limitations, the discussion focuses on this dimension only.

manoid agent [13]. This may potentially make JP subjects more
likely, and RU and FR subjects less likely, to trust human presenta-
tion. We found that the cultures’ Masculinity scores were strongly
correlated with the subjects’ preference for human presentation
for the competence construct (r = 0.989, #(2) = 9.583, p = 0.011),
indicating that human presentation of recommendations seems to
be trusted most in Masculine cultures.

Explanation. Although in all the countries the subjects were likely
to prefer persuasive explanations for competence, preferences var-
ied for the other constructs. In particular, the FR subjects preferred
IMDb-based explanations for the other criteria, RU subjects mainly
preferred persuasive explanations, JP subjects preferred person-
alised explanations for integrity and transparency, while US sub-
jects were split among these options. Again, we posit that cultural
mechanisms may underpin these preferences. People in cultures
scoring high on Masculinity are inclined to derive trust based on a
calculative, self-serving process [7]. Hence, personalised explana-
tions may instil more trust in people from Masculine cultures like
Japan. Indeed, Masculinity scores of the countries strongly corre-
lated with the subjects’ preference for personalised explanations
for integrity (r = 0.969, t(2) = 5.475, p = 0.031) and transparency
(r = 0.979, t(2) = 6.824, p = 0.021), indicating that personalised
explanations appear to be trusted most in Masculine cultures. In
contrast, subjects in cultures scoring low on Masculinity are in-
clined to derive trust based on a transference process [7]. Hence,
IMDb-based explanations that present the rating and number of
votes by many others, may potentially instill trust in people from
Feminine cultures like France and Russia. We found that Masculin-
ity scores of the four countries were strongly negatively correlated
with the subjects’ preference for IMDb-based explanations for the
overall trust (r = —0.968, t(2) = —5.462, p = 0.032), indicating that
such rating-based explanations may potentially be trusted most in
Feminine cultures.

Priority. Subjects in all the four countries are by far most likely
to prefer quality prioritisation for all the trust constructs. Hence,
there are no significant differences between the countries, except
for the intention to re-use construct.

Implications for Recommenders. These findings are valuable for
designers of recommender systems and recommendation interfaces.
It is well-known that recommendations should be personalised to
their users. This work resonates with previous works that demon-
strated that the recommendation interface should also be tailored
[12, 15, 20]. We establish that such tailoring should not only be
attributed to individual and personality differences [2], but also
consider the users’ cultural characteristics. Our analysis raises the
multi-dimensional nature of trust in recommender systems, which
may be interpreted in the context of the desired effect of the rec-
ommendations. For example, a thought-through application of pre-
sentation, explanation, and priority factors may strengthen the
targeted construct of trust, e.g., factual explanations will increase
competence and personalised explanations — benevolence. We show
how to apply these factors to instil trust and highlight how trust
perceptions vary across different groups of users. It is important to
note that our work does not fully bridge the gap between individual
and cultural features, and this is yet to be addressed both in research
and in the design of practical recommender systems.
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