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Abstract

People consider choices that involve risk on a daily basis. In principle, willingness to take risks should be independent of
the language used while considering the available options. However, research has shown that using a foreign language
can increase willingness to take risks, presumably because a foreign language is less emotional. Here, we investigate
the robustness of this effect of language on risk by varying participant language background and methodological design
features. In addition, we investigate whether using a foreign language increases risk-seeking behaviour in general, or
whether it promotes a more strategic approach to risk. Four experiments reveal mixed results regarding the effect that
using a foreign language has on risk-taking. Experiment | clearly shows that using a foreign language increases strategic
risk-taking compared with using a native tongue. In contrast, Experiments 2 and 3 find no effect of the native-ness of
language on risk-taking. Experiment 4 supports the idea that using a foreign language promotes risk-taking in general
compared with using a native language. We discuss these mixed results in the context of previous findings and suggest
potential directions for future research to clarify the effect of language on risk-taking.

Keywords
Bilingualism; decision making; emotion; foreign language; risk; loss aversion

Received: 17 March 2017; revised: 20 September 2017; accepted: || October 2017

Introduction

Many daily activities involve some degree of risk, from
driving to work to investing in the stock market.
However, despite extensive experience with risk, we do
not seem to manage it optimally, even in our domain of
expertise (e.g., Haigh & List, 2005). Sometimes we play
it too safe and miss out on a good opportunity (e.g.,
Rabin & Thaler, 2001; Shiv, Lowenstein, Bechara,
Damasio, & Damasio, 2005). Other times we take risks
when we should have walked away. This is especially
the case when walking away entails accepting a loss—
we hate the idea of a sure loss and often risk losing even
more in an attempt to avoid it (Kahneman & Tversky,
1979). Such emotional reactions may be in conflict with
our more reflective cost—benefit calculations (Kahneman,
2003). Here, we explore a factor that may affect how we
make risky choices—the use of a foreign language.
Although a native language triggers emotional reactions
that can lead to suboptimal decisions, using a more emo-
tionally distant foreign tongue could lead to more strate-
gic risk-taking.

Using a foreign language is less emotional than using a
native tongue (e.g., Pavlenko, 2005). For instance, people
are less physiologically aroused when listening to taboo
words and reprimands in a foreign language (Harris,
Aycicegi, & Gleason, 2003). This reduction in emotional-
ity could be the reason for a surprising increase in willing-
ness to take risks. Keysar, Hayakawa and An (2012) found
that those using a foreign language were more likely to
accept advantageous bets than those using a native tongue.
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Figure |. Process paths resulting in either indiscriminant or strategic risk-taking when using a foreign language.

Participants made 15 decisions in either their native tongue
(English) or their foreign language (Spanish). Each deci-
sion was the same: receive US$1 or gamble for a 50/50
chance to get nothing or US$2.50. Given the higher
expected value of the gamble (US$1.25) compared with
the sure gain (US$1.00), these were beneficial bets.
Although people using their native tongue took advantage
of this opportunity only 54% of the time, those using a
foreign language accepted the bets 71% of the time. Keysar
and colleagues found a similar effect with native Korean
speakers using English as a foreign language when they
made hypothetical choices that involved risk. Using the
Holt-Laury test (Holt & Laury, 2002), Costa, Foucart,
Arnon, Aparici, and Apesteguia (2014) also found that
people using a foreign language were less risk averse than
those using their native tongue. These studies show that
people are more likely to take risks when they use a for-
eign language than when using a native tongue. However,
the risky decisions in these studies had higher expected
values than the safe alternatives, making it unclear whether
foreign language users were taking strategic risks or
whether they were just taking more risks in general.

One could imagine two different accounts for the exist-
ing findings that people take more risks in a foreign lan-
guage. The first is the Indiscriminant Risk-Taking account.
This account predicts that people using a foreign language
would take more risks in general, regardless of whether
those risks are beneficial or not. Such an effect could arise
from a number of processes such as an increase in impul-
sivity or a decrease in risk perception. A foreign language
could increase impulsivity because it provides psychologi-
cal distance and perhaps dulls the force of inhibitions that
might typically make us risk averse. This could lead to
more risk-taking regardless of the potential cost or benefit.
Alternatively, people could be more willing to take risks in
a foreign language because they perceive the risk as lower.
Hadjichristidis, Geipel and Savadori (2015) found that
describing potential hazards such as “biotechnology” led
to greater perceptions of benefits and lower perceptions of
risk in a foreign language relative to the native language.

Yet, a third possibility is that the increase in cognitive load
when using a foreign language could disrupt people’s abil-
ity to make reasoned choices, leading to risk-taking that is
not sensitive to expected value. Indeed, research has shown
that greater cognitive ability is associated with higher sen-
sitivity to expected value (e.g., Benjamin & Shapiro,
2005). As such, to the extent that using a foreign language
reduces cognitive ability, we may expect less discriminat-
ing risk-taking behaviour relative to a native tongue. An
increase in impulsivity, a decrease in risk perception, or a
decrease in cognitive ability could predict that people
using a foreign language would take more risks regardless
of whether it was beneficial to do so or not.

The second possibility is what we term the Strategic
Risk-Taking account. The emotional distance afforded by
the foreign language may allow people to exercise more
deliberative risk-taking. In the domain of losses, people
using a foreign language may be less affected by the fear
of sure losses that sometimes encourages people to take
risks that are not beneficial. In the domain of gains, people
using a foreign language may be less afraid of the possibil-
ity of losing a sure gain that sometimes prevents people
from taking beneficial risks. This account would predict
that people using a foreign language would take more risks
when they are beneficial, but will take fewer risks when
they are less beneficial than the safe alternative. We ran a
series of four experiments to evaluate these two accounts
of how using a foreign language could affect risk-taking.
Figure 1 depicts the processes that could result in these
patterns of risk-taking.

In addition to exploring these two potential accounts
which may speak to the underlying mechanisms, a major
goal of this investigation is to test the robustness of the
effect across different populations and experimental
designs. In particular, we considered the potentially mod-
erating roles of participant language background, such as
foreign language proficiency, age of acquisition (AOA),
and immersion, as well as methodological features, such as
minimum payment and ease of expected value calculation.
Given that relatively little research has been conducted on
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Table I. Exclusions.

Foreign at home Non-native Foreign dominant Missing demographic Technical issues Comprehension Other

Experiment | 14 0 18
Experiment2 31 0 6
Experiment3 4 5 0
Experiment4 0 0 23

4

0
0
0

2 3 0
0 3 13
0 I5 0
0 2 0

Number of participants excluded from Experiments | to 4. Participants were excluded if they reported speaking the target foreign language at home,
that the target native language was not their native language, that the target foreign language was dominant to the target native language, if they were
missing critical demographic information, experienced technical issues, or failed the comprehension check. For Experiment 2, participants were ad-

ditionally excluded if they attended an English language elementary school. This exclusion criterion differed from the other three experiments as Ex-
periment 2 was conducted in Hong Kong where it is common for individuals to attend elementary school in the target foreign language (i.e., English).

Table 2. Demographic summary.

Age Age of acquisition Native proficiency Foreign proficiency
Experiment | 37 18 6.8 4.7
Experiment 2 32 9 6.3 37
Experiment 3 20 12 7.0 4.8
Experiment 4 30 15 6.8 5.1

Demographic information including average age at the time of the experiment, age of foreign language acquisition, and proficiency scores for the na-
tive and foreign languages averaged across reading, listening, writing, and speaking on a scale from | to 7 (7 =fully proficient).

this phenomenon, it is critical to gain a more comprehen-
sive picture of the effect’s landscape so as to better under-
stand the boundary conditions and potential impact.

General methods

Exclusions. Following the same exclusion criteria used in
Keysar et al. (2012), participants were excluded if they
reported that (a) the target native language was not their
dominant language, (b) the target foreign language was
their dominant language, or (c) they grew up speaking the
foreign language at home. Participants were additionally
excluded if they failed to answer critical demographic
questions, experienced technical issues, or failed the com-
prehension checks that were administered at the end of the
experiment. Specific exclusions for each study can be
found in Table 1.

Demographics. At the end of the experiments, participants
were asked to provide demographic information including
current age, age of foreign language acquisition, and self-
rated proficiency for reading, writing, speaking, and listen-
ing comprehension in both the native and foreign
languages. Proficiency scales ranged from 1 to 7 with 7
indicating full proficiency. The four subscales were aver-
aged to create a general index of proficiency in each lan-
guage. A summary of demographic information for each
experiment can be found in Table 2.

Procedures. In all experiments, participants were randomly
assigned to complete the entire study, including all interac-
tions with the bilingual experimenters as well as

all materials, in either the native or foreign language. All
non-English materials used in the experiments were trans-
lated and back translated to ensure comparability (Brislin,
1970). In Experiments 1 to 3, participants made a series of
gambling decisions while seated across from the experi-
menter. A screen was placed between the experimenter and
the participant to minimise experimenter influence. Exper-
iment 4 involved a single decision and no screen was uti-
lised. In all four studies, the experimenter used E-Prime
2.0 to keep track of the participants’ decisions.

Experiment |: Good versus bad bets
in the domain of losses

In Experiment 1, we evaluated the question of whether
people are generally more risk-seeking or more strategic
when using a foreign language by presenting people with
both good and bad bets. If the use of a foreign language
simply increases risk-taking due to increased impulsivity
or decreased perception of risks, then participants using a
foreign language should take more risks than those using a
native language, regardless of whether it is wise to do so.
In contrast, if foreign language use promotes a more stra-
tegic approach to risk, then those using a foreign language
should take more bets that are beneficial and fewer bets
that are not beneficial.

Method

Participants. Our analysis included 239 native Polish
speakers who spoke English as a foreign language. They
resided either in the United States (N=142) or in Poland
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(N=97). Participants were randomly assigned to do the
task in the native language Polish (N=117) or the foreign
language English (N=122). Participants were also ran-
domly assigned to either the “Good Gamble” or “Bad
Gamble” condition. This resulted in participants being
assigned to one of four conditions: “Good Polish” (N=57),
“Bad Polish” (N=60), “Good English” (N=60), or “Bad
English” (N=62).

Procedure. We converted an experimental paradigm origi-
nally used in the domain of gains to the domain of losses
(Keysar et al., 2012; Shiv et al., 2005). Participants in the
United States were endowed with US$30 in small bills and
coins, and participants in Poland were endowed with the
equivalent amount in Polish Zloty (90 z1). They were
informed that they would be playing 20 rounds of a game
with this money, and that they would keep any money that
was earned or left at the end of the game. For each round,
they made a choice between paying US$1 (3 zt) and mov-
ing on to the next bet or flipping a coin for a 50/50 chance
to either lose nothing or lose more than US$1. For each of
the 20 identical bets, those in the “Good Gamble” condi-
tions would lose US$1.50 (4.50 zt) if they lost the coin
toss, making the expected value of the gambling option
—US$0.75, which was better than paying US$1. Hence,
these were beneficial bets. Those assigned to the “Bad
Gamble” conditions stood to lose US$2.50 (7.50 zt) if they
lost the coin toss. The expected value of this gambling
option was —US$1.25, which was worse than paying
USS$1. Hence, it was beneficial to avoid these bets.

In each round, participants were asked whether they
would like to pay or gamble. If they decided to pay, they
gave the experimenter US$1 and moved on to the next
round. Ifthey decided to gamble, they called either “heads”
or “tails” and flipped a digital coin using a phone app. If
they won the bet they moved on to the next round without
paying anything. If they lost the bet, they paid either
US$1.50 or US$2.50 depending on whether they were in
the good or bad gamble group, respectively.

Results

Language. Figure 2 shows the average percentage of bets
taken. The results support the hypothesis that using a for-
eign language leads to strategic risk-taking. In their
native tongue, participants took most of the bets regard-
less of whether they were beneficial (90%) or not (88%).
In contrast, they were more discriminating in a foreign
language, taking more beneficial (91%) than non-benefi-
cial bets (76%). To assess the effect of language and bet
condition on risk-taking, we performed a generalised lin-
ear mixed-effects analysis. The response variable was
whether each of the 20 bets was taken or not. Language
(native or foreign) and Bet Condition (good or bad) were
entered as fixed effects, and Participant and Bet (1-20)

Percentage of Bets Accepted

90
80
70
60
50

Polish (native) English (native)
B Good DBad

Figure 2. Average percentage of Good and Bad gambles
accepted in the Native and Foreign language conditions in
Experiment |.

were entered as random effects with random intercepts
and slopes without random correlations. There was a
marginally significant main effect of language such that
those using the foreign language took fewer bets overall
than those using the native tongue (Ms==84% and 89%,
respectively; »2(1, N=239)=3.03, p=.08; B=-0.53,
standard error [SE]=0.31). There was also a significant
main effect of condition such that overall, participants
took a higher proportion of bets that were beneficial than
those that were not (¥*(1, N=239)=12.5, p<.001;
B=0.91, SE=0.31). Most importantly, there was a mar-
ginally significant Language x Bet Condition interaction
such that those using the foreign language took 15 per-
centage points more Good bets than Bad ones, whereas
only a 2 percentage points difference between conditions
was observed when using the native language (%*(1,
N=239)=3.6, p=.057; p=1.17, SE=0.62).

These results suggest that using a foreign language
increases sensitivity to expected value relative to using a
native tongue, thereby promoting more strategic consider-
ations of risk.

Experiment 2: Bad bets in the domain
of losses

The Indiscriminant Risk-Taking account predicts that
using a foreign language would lead to a general increase
in risk-taking. The results of Experiment 1 are inconsist-
ent with this prediction. Instead, using a foreign tongue
actually decreased risk-taking for non-beneficial gambles,
but not for beneficial ones, as the Strategic Risk-Taking
account would predict. Previous research has demon-
strated that using a foreign tongue increases risk-taking
for beneficial bets in the domain of gains (Costa et al.,
2014; Keysar et al., 2012), and as such, the novel finding
here is that using a foreign language decreases risk-taking
for non-beneficial bets in the domain of losses. Experiment
2 was conducted to test the robustness of this effect using
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a different language population of native Cantonese
Chinese speakers in Hong Kong using English as a for-
eign language. In addition to serving as a replication, this
experiment was conducted to ensure that prior effects
were not specific to Polish as the native language and
English as the foreign.

Method

Participants. Our analysis included 155 Cantonese-English
bilinguals residing in Hong Kong. Participants were ran-
domly assigned to complete the experiment in either their
native language, Cantonese Chinese (N=73), or their for-
eign language, English (N=82).

Procedure. Participants were given 230 Hong Kong Dol-
lars (about US$30) in small bills to gamble for 20 rounds.
The gambling outcomes were analogous to those in the
“Bad Gamble” condition in Experiment 1, as the bets
presented were lower in expected value than the sure
loss option. Each round, participants could choose to pay
or gamble. If they chose to pay, they paid 8 Hong Kong
Dollars (about US$1). If they chose to gamble, they
called either “odd number” or “even number” and rolled
a fair die using a phone app. If they won the bet, they
moved on to the next round without paying anything. If
they lost the bet, they paid 20 Hong Kong Dollars (about
US$2.6). Participants were told that the money left at the
end of the gambling game would be theirs to keep. Par-
ticipants were also guaranteed a minimum payment of
50 Hong Kong Dollars (US$6.5) regardless of the results
of the gambling game.

To ensure that participants understood the instructions,
the participants answered comprehension questions about
the rules before the game started. The experimenter cor-
rected the participants if they made mistakes in those ques-
tions. Most participants were also presented with a tree
diagram of the game outcomes in the assigned language,
which served as a visual aid when the experimenter
explained the rules. The diagram was added from the 67th
subject on to make sure participants understood the
instructions.

Results

Language. Participants in the Cantonese Chinese (native)
condition took 74% of the bets and participants in the
English (foreign) condition took 78% of the bets. To
assess the effect of language (native vs foreign), we per-
formed a generalised linear mixed-effects analysis. The
response variable was whether each of the 20 bets was
taken or not. Language was entered as a fixed effect with
random intercepts for Subject and Bet. No significant
effect of language was found (¥2(1, N=155)=0.927,
p=.33; p=0.40, SE=0.41). There was a significant effect

of Bet such that individuals took fewer bets towards the
end of the sequence relative to the beginning (y%(1,
N=155)=39.808, p<.001; p=-0.12, SE=0.01); how-
ever, this did not interact with Language (y3(1,
N=155)=0.390, p=.532; $=0.01, SE=0.02).

This experiment thus found no evidence that using a
foreign language leads to more or less risk-taking. It did
not replicate the results of Experiment 1’s bad bet condi-
tion, and it is inconsistent with either the Indiscriminant
Risk-Taking or Strategic Risk-Taking account.

Experiment 3: Good versus bad bets
in the domain of gains versus losses

In contrast to Experiment 1 in which we found that using
a foreign language decreases risk-taking for non-benefi-
cial bets, Experiment 2 revealed no effect of language.
Given the mixed results of these two experiments, we
conducted Experiment 3 with three goals in mind: (a) to
gather additional data to shed light on how using a foreign
language affects non-beneficial bets in the domain of
losses, (b) to test the effect with English as the native lan-
guage, and (c) to more fully investigate the effect of using
a foreign language in the domains of both gains and losses
for gambles that were either beneficial or not. To do so,
we adopted the same basic repeated-gambling paradigm
from Experiments 1 and 2, but this time with a fully
within-subject design in which all participants saw both
good and bad bets in the domains of both gains and losses.
Language remained a between-subject variable. If a for-
eign language leads to a general increase in risk-taking
behaviour, we would expect those using a foreign lan-
guage to accept more bets than those using their native
tongue. This increase might be especially pronounced in
the domain of gains in which people using their native
language tend to be more risk averse (Kahneman &
Tversky, 1979). On the contrary, if using a foreign lan-
guage leads to a strategic approach to risk, we would
expect different patterns of results depending on whether
the bets are beneficial or not. More specifically, we would
expect that in the domain of gains, in which people tend to
be risk averse, those using a foreign language should
accept more Good bets, but not more Bad bets. In the
domain of losses, in which people tend to be risk seeking,
we would expect those using a foreign language to accept
fewer Bad bets, but not fewer Good ones.

Method

Participants. Data from 97 native English speakers who
spoke Spanish as a foreign language were included in the
analysis. All participants were residing in Chicago, IL, at
the time of the experiment. Participants were randomly
assigned to either the native English condition (N=50) or
the foreign Spanish condition (N=47).
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Procedure. The participant was endowed with US$45 in
small bills and coins. Participants were informed that they
could keep any money left at the end of the game. Partici-
pants completed four blocks, each with 15 gambles. Two
blocks were in the loss domain and mirrored those used in
Experiment 1. In these blocks, participants could either
pay US$1.00 or else gamble by flipping a coin. If they won
the coin toss, they would not lose any money, but if they
lost the toss, they would lose some amount of money
depending on the condition. In the Loss-Good condition,
losing the coin flip resulted in a loss of US$1.50, which
gave the gamble an expected value of —US$0.75. This
gamble then has a higher expected value than paying
US$1.00. In the Loss-Bad condition, losing the coin flip
resulted in a loss of US$2.50, giving the gamble an
expected value of —US$1.25. This has a lower expected
value than paying US$1.00.

The other two blocks were in the gain domain.
Participants needed to decide whether to keep US$1.00 or
else gamble by flipping a coin. If they lost, they lost the
dollar. If they won they either got US$1.50 (Bad) or
US$2.50 (Good). Here again, one of the conditions
involved a gamble that was more beneficial than taking
the safe option, whereas the other did not. In this way, we
had four conditions for each participant—two for which
gambling was beneficial and two for which it was not, as
well as two in the domain of gains and two in the domain
of losses. The four blocks were presented in a fixed order:
Loss-Bad, Loss-Good, Gain-Bad, and Gain-Good. Note
that unlike in previous experiments, bet type was varied
within-subject rather than between-subject. As such, the
fixed order was established so that the first block would
serve as an uncontaminated, direct replication of the Loss-
Bad conditions from Experiments 1 and 2 while still
allowing us to observe whether any language effects
would emerge when expected value and domain were var-
ied within subject.

Before beginning the task, participants read written
instructions describing the game without specific infor-
mation regarding the pay offs. Once the instructions were
understood, the experimenter showed participants a card
that had the specific parameters of the block written on it
(see Figure 3 for example). The 15 rounds for that block
then commenced. After 15 rounds, the experimenter
showed the card for the next block and continued. Upon
completion of the gambling task, the participant was
asked to confirm how much money was remaining and
told that they would be paid that amount at the end of the
experiment.

Results

Language. Figure 4 shows the average percentage of bets
taken. To assess the effect of language (native vs foreign),
valence (good vs bad), and domain (gain vs

Gamble or Pay?

GAMBLE: Either lose $2.50 or lose nothing.
OR

PAY: Pay $1

Figure 3. Example of card shown to participant that outlined
the outcomes of one of the betting blocks, in this case, Loss-
Bad in Experiment 3.

Percentage of Bets Accepted
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® English (native) [0 Spanish (foreign)

Figure 4. The average percentage of bets accepted out of |5
for each of the four bet conditions in Experiment 3.

loss) on risk-taking, we performed a generalised linear
mixed-effects analysis. The response variable was whether
each of the 60 bets was taken or not. Language was entered
as a fixed effect, and Participant, Bet (1-15), Valence, and
Domain were entered as random effects with random inter-
cepts and slopes without random correlations. There was
no main effect of Language, suggesting that using a for-
eign language did not lead to a general increase or decrease
of risk-taking (y*(1, N=97)=0.117, p=.733; B=-0.09,
SE=0.28). There was a significant main effect of Valence
such that people were more likely to accept Good bets than
Bad bets (¥*(1, N=97)=60.85, p<.001; p=1.97,
SE=0.22), but this did not interact with Language (y*(1,
N=97)=0.4006, p=.524; =-0.21, SE=0.43). In addition,
consistent with prospect theory, people were significantly
more likely to accept bets in the domain of losses than in
the domain of gains (¥*(1, N=97)=17.666, p<.001;
B=-0.97, SE=0.22), but this did not interact with Lan-
guage (x>(1, N=97)=0.577, p=.448; p=—-0.33, SE=0.43).
We find no evidence that people are more or less sensitive
to valence depending on domain (Valence x Domain inter-
action; ¥2(1, N=97)=1.779, p=.182; =0.22, SE=0.16),
nor was there a Language X Valence x Domain interaction
(x¥(1, N=97)=0.240, p=.624; B=-0.16, SE=0.31). Con-
trary to past results in previous literature as well as
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Experiment 1, we find no evidence that using a foreign
language leads to more or less risk-taking.

Experiment 4: A bad bet in the
domain of losses

Experiments 1 to 3 have yielded a mixed set of results
regarding the effect of using a foreign language on risk-
taking behaviour. One possibility is that the effect of lan-
guage is not robust enough to persist across multiple
decisions. In all previous experiments, participants were
asked to make the same basic choice many times, ranging
from 20 to 60 times. Given that the actual amount of lan-
guage used during the task is minimal, it may be that the
effects of using a foreign language are more easily eroded
in such language-poor repeated-gambling situations (e.g.,
Winskel, Ratitamkul, Brambley, Nagarachinda, &
Tiencharoen, 2016). To test this hypothesis, we ran another
study with a group of native Polish speakers who spoke
English as a foreign language and asked them to make one
gambling decision. This gamble was in the domain of
losses and had a lower expected value relative to the safe
alternative.

Method

Participants. Our analysis included 197 native Polish
speakers who spoke English as a foreign language. They
resided either in the United States (N=54) or in Poland
(N=143). Participants were randomly assigned to do the
task in the native language Polish (N=102) or the foreign
language English (N=95).

Procedure. The main task of this experiment was a single
choice whether to gamble or not. To make the decision
consequential, we wanted to make sure that participants
treated the money as their own. Before the gamble, partici-
pants earned the money by performing an unrelated task in
which they answered 15 trivia questions. They were
informed that their payment would be contingent on the
number of correct solutions, but in reality everyone
received the same amount of US$40 or 160 zi. Before
completing the trivia task, participants were informed that
they may not be able to keep all of the money that they
earned. After earning the money, participants had a choice
between paying the experimenter US$30 (120 zt), leaving
them with US$10 (40 zt) for sure, or taking a gamble for a
1/6 chance to win an additional US$10 (40 zt) or else lose
everything. If participants decided to gamble, they were
asked to choose a number from 1 to 6 and then rolled a six-
sided die. If the number they guessed came up, they would
gain the extra US$10 (40 zt), but otherwise they would
lose everything. Given that the expected value of gambling
(US$8.33) was less than that of paying the money (US$10),
it would be beneficial to avoid taking this risk.

Results

Language. The results are consistent with the Indiscrimi-
nant Risk-Taking account. A simple chi-square test
revealed that those using the foreign language were mar-
ginally more likely to accept the non-beneficial gamble
with 69.6% of those in the foreign language condition
accepting the gamble as compared with 62.8% in the
native language (y3(1, N=197)=3.28, p=.070, ¢=.129).
These data suggest that using a foreign language may
increase risk-taking in general. In other words, the data
from Experiment 4 support the Indiscriminant Risk-Taking
account, instead of the Strategic Risk-Taking account, as
suggested by Experiment 1.

Participant language background as a potential
moderator

We explored whether features of the participants’ language
background moderated the effect of language on risk in all
four experiments. There were three factors we focused on:
foreign language proficiency, AOA of the second lan-
guage, and immersion.

Within experiments

Proficiency. As can be seen in Table 3, we observed no
significant main effects of proficiency and no significant
interaction between proficiency and language on risk-
taking within any of the four experiments. In Experiments
1 and 3, we also observed no significant interaction of
proficiency, language, and expected value on risk-taking
(recall that expected value was not a factor in Experiments
2 and 4). It should be noted, however, that we purposefully
recruited participants with an intermediate level of profi-
ciency and as such, the present results do not reflect the
full spectrum of potential foreign language competence.

AOA. We observed no significant main effects of AOA
and no significant interactions between AOA and language
on risk-taking in Experiments 1, 3, and 4, as can be seen in
Table 4. In Experiment 2, the main effect of AOA was mar-
ginally significant (=0.07, SE=0.04, p=.097). Interac-
tions of AOA, language, and expected value on risk-taking
were also non-significant in Experiments 1 and 3. Note
that participants with intermediate-level proficiency had
been specifically recruited for the study, so our samples
mainly consisted of late learners of their second language.

Location. In Experiments 1 and 4, experiments were
conducted in both Poland, a native language context, and
the United States, a foreign language context. The level of
foreign language immersion is higher in the United States
than in Poland, because Polish-English bilinguals are sur-
rounded daily by English-speaking people and English
media. In Experiment 1, study location had no significant
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Table 3. Effects of proficiency.

Study Proficiency

Proficiency x Language

Proficiency x Language * Expected Value

e pvalue B SE X2 pvalue f SE x2 pvalue B SE
| 0.01 (N=239) .939 -0.01 0.12 1.93 (N=239) .165 034 025 1.09(N=239) .297 -0.51 049
2 1.04 (N=155) .308 -0.18 0.17 038 (N=155) .54 -0.22 034 nl/a
3 0.04 (N=97) .851 0.03 0.16 0.65(N=97) 421 -0.26 031 1.08 (N=97) 298 0.51 048
4 1.93 (N=197) .l164 022 0.16 0.01 (N=197) 919 —-0.03 033 nla
SE: standard error.
Results of assessing the effects of proficiency, language, and expected value on risk-taking.
Table 4. Effects of age of acquisition (AOA).
Study AOA AOA x Language AOA x Language * Expected Value

12 pvalue B SE 12 pvalue B SE x2 p value SE
| 0.24 (N=239) .624 -0.08 0.02 248(N=239) .108 0.69 1.22 0.09 (N=239) .756 0.02 0.07
2 2.76 (N=155) .097 0.07 0.04 1.32(N=155) .252 0.1 0.09 n/a
3 1.08 (N=97) .298 004 0.04 3.16(N=97) .75 0.15 0.08 0.02(N=97) 0.883 —-0.08 0.05
4 .19 (N=196) .275 0.0l 0.01 0.27(N=196) .60l -0.0l 0.03 n/a

SE: standard error.

Results of assessing the effects of age of acquisition (AOA), language, and expected value on risk-taking.

Table 5. Effects of location.

Study Location Location x Language Location x Language x Expected Value
%2 pvalue P SE %2 p value f SE 12 pvalue B SE

| 1.19 (N=239) 276 -033 03 3.88(N=239) .089 1.03 0.61 001 (N=239) J9l6 0.13 1.22

2 n/a n/a n/a

3 n/a n/a n/a

4 456 (N=197) .032 -0.79 038 042 (N=197) .516 051 078 nla

SE: standard error.

Results of assessing the effects of location, language, and expected value on risk-taking.

main effect on risk-taking, as can be seen in Table 5. There
was a marginal Location x Language interaction such that
the overall increase in risk-taking when using a native
language was marginally greater in the United States
(native—foreign=1.44 bets) than in Poland (0.06 bets; (1,
N=239)=3.88, p=.089; B=1.03, SE=0.61). However,
the interaction of location, language, and expected value
was non-significant, suggesting that this increase in native
language risk-taking in the United States did not differ
between good and bad bets. In Experiment 4, we observed
a significant effect of location on risk-taking (B=-0.79,
SE=0.381, p=.032), such that participants residing in
Poland at the time of the experiment gambled less than
those residing in the United States. The interaction of loca-
tion and language was non-significant, meaning that loca-
tion did not moderate the effect of language on risk-taking.

Across experiments. Although neither proficiency nor AOA
were significantly predictive of risk-taking within

experiments, we explored whether these factors may shed
some light on differences found across experiments. To
reduce variability introduced by methodological differ-
ences between studies, we limited our analysis only to
blocks and experiments involving bad gambles in the
domain of losses. As such, we excluded the good gamble
condition from Experiment 1 as well as the good gamble
and gain conditions from Experiment 3. For the remaining
blocks and experiments, we calculated Z-scores of gam-
bling behaviour within each experiment to standardise the
measures across studies.

Effects of language on risk. We first explored whether
the effect of language on risk-taking varied across
experiments by running a univariate analysis of variance
(ANOVA) with the standardised risk score as the depend-
ent variable and language and experiment as fixed factors.
There were no main effects of language (F(1, 563)=.02,
p=.884) or experiment (F(3, 563)=.002, p>.9), but there
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was a significant Language x Experiment interaction (3,
563)=3.17, p=.024). This reflects the finding that foreign
language users in Experiment 1 accepted fewer of these
bad bets relative to native language users, whereas the
pattern was directionally reversed in the remaining three
studies, with marginal significance in the case of Experi-
ment 4.

Proficiency. We first compared overall levels of profi-
ciency across experiments and found that they significantly
differed from each other (F(3, 556)=71.11, p<.001). As
can be seen in Table 2, the native Polish participants in
Experiments 1 and 4 were the most proficient, followed
by the native English speakers in Experiment 3. The native
Cantonese speakers from Experiment 2 were the least pro-
ficient in the foreign language. Controlling for experiment,
we find that foreign language proficiency marginally mod-
erates the effect of language on risk-taking (B=-0.12,
SE=0.07, p=.084). The conditional effect of language on
risk-taking was marginal for participants with proficiency
scores 1 standard deviation below the mean, with native
speakers taking fewer risks than foreign speakers (3=0.21,
SE=0.12, p=.088). Conditional effects were not signifi-
cant for those at or above the mean (p>.45). This pro-
vides marginal support for the Indiscriminant Risk-Taking
account when participants are relatively less proficient in
the foreign language.

AOA. AOA significantly differed across experiments
(F(3,547)=25.61, p<.001). As can be seen in Table 2, the
native Polish participants in Experiment 1 began acquir-
ing the foreign language latest (M =18 years old), whereas
the native Cantonese speakers in Experiment 2 acquired it
the earliest (M=9years old). It is of note that this pattern
directly mirrors that of proficiency, such that the partici-
pants with the highest level of proficiency were the latest
to acquire the language. However, there was no signifi-
cant correlation between proficiency and AOA (r=.026,
p=.542). Controlling for experiment, we find no evidence
that AOA moderates the effect of language on risk-taking
(B=-0.02, SE=0.01, p=.126).

General discussion

Four experiments present mixed results regarding the
impact of using a foreign language on risk-taking.
Experiment 1 found that in the domain of losses, people
take the same number of beneficial bets regardless of lan-
guage, but take marginally fewer non-beneficial bets in a
foreign language. This provides support for the Strategic
Risk-Taking account. Experiment 2 compared the ten-
dency to take non-beneficial risks in the domain of losses
and found no difference between native and foreign lan-
guage use. Experiment 3 compared risk-taking in both the
domain of losses and the domain of gains, for beneficial

and non-beneficial bets and found no difference between
native and foreign language users. Finally, Experiment 4
found a marginal tendency to take more risks in the
domain of losses with a foreign language compared with
a native tongue. Given that the risks were non-beneficial,
having an expected value lower than the non-risky alter-
native, these findings support the Indiscriminant Risk-
Taking account.

We explored the robustness of the effect by examining
whether the language background of the participants mod-
erates the results. We observed that AOA did not reliably
interact with the effect of language. Aggregate data from
all four experiments suggest that foreign language profi-
ciency did have a marginal moderation effect, suggesting
that at lower levels of proficiency, foreign language may
increase indiscriminant risk-taking. The Indiscriminant
Risk-Taking account suggests that foreign language may
increase risk-taking because the emotional distance con-
ferred can lower inhibitions that typically make people
risk-averse. However, given that the effect was marginal
and inconsistent across experiments, this result should be
interpreted with caution. Location appears to moderate
risk-taking as well, yielding significant main effects in
Experiment 4 and a marginally significant interaction of
location and language in Experiment 1. This suggests that
immersion in a second language context can influence
risk-taking, though more studies are needed for a more
systematic understanding of its moderating effects. Future
studies should sample from a larger range of language
backgrounds to better understand the robustness of the for-
eign language effect on risk.

We also considered whether methodological differ-
ences across experiments could account for the inconsist-
ent results. Given that the populations for Experiments 1
and 4 were very similar (native Polish speakers residing in
either the United States or Poland), the discrepant results
between those two studies are likely due to the experimen-
tal design rather than the population. The two experiments
varied in at least two respects. First, Experiment 1 involved
multiple small gambles, whereas Experiment 4 involved a
single, larger gamble. However, Experiments 2 and 3 also
involved multiple small gambles and showed no effect of
language. As such, it is unlikely that this feature alone
could account for why we see strategic risk-taking in one
case and indiscriminant risk-taking in the other.

A second difference is that the expected value calcula-
tion for Experiment 1 (50/50 chance of either losing
US$2.50 or nothing) was relatively easier than for
Experiment 4 (one in six chance of either winning an extra
US$10 or losing US$40). As such, one could argue that
using a foreign language leads to strategic risk-taking only
when it is simple enough to determine the normative
course of action. However, just as with the previous point,
Experiments 2 and 3 had a similar design as Experiment 1,
making this inference less plausible.
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As noted, Experiments 1 through 3 shared many design
features. All three experiments involved multiple small
gambling decisions and a condition that involved bad bets
in the domain of losses. Although Experiment 3 varied bet-
type within-subject rather than between-subject, the bad
bets in the domain of losses were presented first, making it
a comparable analogue to the bets in Experiments 1 and 2.
Some methodological differences did exist, however, such
as that participants in Experiment 2 were promised a mini-
mum payment, whereas those in Experiments 1 and 3 were
not. This minimum payment may have made the task feel
less risky in general, thereby eliminating a potential reduc-
tion in risk from using a foreign language because of floor
effects. This account does not, however, explain why no
language effect emerged for Experiment 3 for which no
such minimum payment was promised.

Given that the four studies varied across multiple
dimensions, it is not possible to conclusively isolate one
methodological feature that moderates the foreign lan-
guage effect on risk. In addition, the experiments also
varied on dimensions other than methods, including cul-
ture and language backgrounds. Although we cannot pin-
point a single element that can account for the discrepant
results we found across experiments, this series of studies
does give us a glimpse into potential boundary conditions
and suggests that the effect of language on risk is not
particularly robust across multiple different contexts and
populations. To allow for a broader evaluation of this
issue, we provide a more comprehensive summary of the
relevant results across papers reported in the literature as
well as in this article. In Table 6, we present effect sizes,
p values, and sample sizes for seven experiments investi-
gating the foreign language effect on risk, including those
reported in this article. As can be seen, the effect of using
a foreign language on risk appears to be highly variable.
In eight of these 12 comparisons, we observe an increase
in risk-taking, with three significant comparisons
(Experiment 4 in this article and Keysar et al., 2012;
Experiments 2 and 3). In four of the 12, we find a foreign
language decrease in risk-taking, with two comparisons
yielding significant differences (Experiment 1 in this
article and Costa et al., 2014; Experiment 3a). The results
suggest that foreign language use does not consistently
increase risk-taking, thereby casting doubt on the
Indiscriminant Risk-Taking account.

But does foreign language use lead to more strategic
risk-taking? We observe that foreign language use
increased the likelihood of taking good bets in five of six
comparisons. Two comparisons yielded significant results,
and they both used good bets in the domain of gains
(Keysar et al., 2012; Experiments 2 and 3). In one com-
parison, foreign language use decreased the likelihood of
taking good bets, but the results were not significant
(Experiment 3 in this article). The direction of most com-
parisons suggests a weak trend that foreign language may

p value
58
.027*

Not beneficial
=11 (N=97)
-.29 (N=300)

d (N)

p value
.008
038
.542

.75

Gains
Beneficial
d(N)

-.07 (N=97)
44 (N=146)
.55 (N=54)
.10 (N=300)

p value
017

.33
.64
.07

Not beneficial

-44 (N=121)
12 (N=155)
.08 (N=97)
31 (N=197)

d (N)

p value
.821
82

Beneficial
04 (N=117)
.03 (N=97)

Losses
d(N)

Foreign
English
English
Spanish
English
English
Spanish
English

Native
Polish
Chinese
English
Polish
Korean
English
Spanish

Effect sizes, sample sizes, and p values for seven foreign language risk studies. For Experiment 4 and Costa et al. (2014), effect sizes were based on the proportion of subjects accepting a single gamble.
In these cases, the log odds ratio was calculated and then converted to Cohen’s d. For all other experiments which involved multiple gambles, effect sizes were calculated from the mean proportion of
gambles accepted. In most cases, participants were presented with choices between either taking a gamble or not (risky option or safe option). Bets were classified as either “beneficial” or “not benefi-
a series of choices between two gambles that varied in expected value (risky option A or risky option B). We calculated the effect of language for the two consecutive pairs of bets for which the optimal

choice flipped (A dominated B for Bet 4 and B dominated A for Bet 5). Using the choice of option A as the reference point, we classified Bet 4 as a “beneficial” bet and Bet 5 as a “not beneficial” bet.

cial” depending on whether the expected value of the risky option was greater than that of the safe option. Unlike in the rest of the experiments, Costa et al.’s (2014) participants were presented with
Positive Cohen’s d scores reflect the foreign language taking more bets.

Keysar et al. (2012); Experiment 2
Keysar et al. (2012); Experiment 3
Costa et al. (2014); Experiment 3a

Table 6. Overview.

Experiment |
Experiment 2
Experiment 3
Experiment 4

Study
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increase the likelihood of taking good bets. However, most
of these comparisons were not statistically significant.

In studies that examined bad bets, we observe that for-
eign language use decreased risk-taking in three of six
comparisons. There were two comparisons that yielded
significant results, with one from the loss domain and one
from the gain domain (Experiment 1 from this article and
Costa et al., 2014; Experiment 3a, respectively). Foreign
language use made people take more bad risks in the
remaining three comparisons, with one comparison yield-
ing marginally significant differences (Experiment 4 in
this article). Overall, using foreign language does not seem
to consistently decrease the likelihood of taking bad bets.
Taken together, we do not find strong support for the
Strategic Risk-Taking account.

Conceptual issues

Overall, the effect of language on risk-taking is unclear.
We predicted that foreign language use may increase
impulsivity or lower perceptions of risk, thus encouraging
people to take more risks regardless of expected value.
However, neither of these processes which would result in
indiscriminant risk-taking was supported by the evidence.
Alternatively, we predicted that using a foreign language
may increase strategic risk-taking, because the emotional
distance conferred by a foreign language may allow people
to become more sensitive to the expected values of risky
options. However, the existing evidence did not consist-
ently support the Strategic Risk-Taking account.

Methodological issues

The inconsistent results could suggest that risk-taking is
not systematically influenced by the native-ness of a lan-
guage. However, our inconclusive results could also be
due to methodological limitations. In particular, our pre-
diction is that foreign language influences risk-taking
through emotional distance. To avoid a floor effect, the
emotionality of the bet must be sufficiently high in a native
language to allow room for emotional attenuation in a sec-
ond language. However, many participants expressed that
the experiment felt like a game, suggesting that they did
not find the gambles consequential. Why might this be?
Participants are gambling with small sums of money that
have little impact on their total wealth, and the money used
was endowed to the participants during the course of the
experiment rather than their own money prior to the study.
This suggests that participants may not have taken the
gambles very seriously. The baseline emotionality of the
bet may have been too low to demonstrate emotional atten-
uation from a foreign language.

Although gambles were presented in the assigned lan-
guage, the evaluation of gambles was not particularly lin-
guistic. In particular, a strategic evaluation of a gamble

simply involves a calculation of expected values devoid of
language. The lack of language richness in the gambling
paradigm may have reduced the strength of the language
manipulation. Compare this with Hadjichristidis et al.’s
(2015) study, which found that using a foreign language
decreased perceptions of risk and increased perceptions of
benefit in hazards such as “biotechnology”. In the absence
of numerical risk assessments, participants would rely
more on semantic associations triggered by the stimuli, a
process that is more closely linked to language than the
calculation of expected value in our studies. Indeed, such a
result would be consistent with recent findings by Winskel
et al. (2016) who discovered that people using a foreign
language demonstrated reduced framing effects for lan-
guage-rich tasks, but not for a relatively language-poor
variant.

Future directions

Future research might try to reconcile these mixed findings
of the role of language in risk-taking. To address limita-
tions of this study, researchers could make sure that par-
ticipants are emotionally invested in the risky decision,
and that the decision is sufficiently language-rich.
Furthermore, the role of language on risk-taking is likely
influenced by context, such as whether the risk is passive
or active (e.g., not wearing a seatbelt versus speed-driv-
ing), the domain of risks (e.g., financial and health), and
culture. Future studies should identify moderators that
may also help explain the inconsistency of the current
findings with previous research demonstrating that using a
foreign tongue increases risk-taking.
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