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Abstract

Optimistic estimates about the personal future constitute one of the best-described and most-debated decision biases
related to emotion. Nevertheless, it has been difficult to isolate manipulations that reduce optimistic estimates. Eliciting
estimates in a foreign language is a promising candidate manipulation because foreign language use alters decision biases
in scenarios with emotional components. Consequently, we tested whether foreign language use reduces optimistic
estimates. In a laboratory experiment, participants (n=45) estimated their probability of experiencing life events either in
their native language or a foreign language, in which they were highly proficient. We found no differences in these estimates
or in the updating of these estimates after receiving feedback about the population baseline probability. Importantly,
three online experiments with large sample sizes (ns=706, 530, and 473) showed that using a foreign language with low
proficiency reduced comparative optimism. Participants in the online experiments had diverse proficiency levels and
were matched on a variety of control metrics. Fine-grained analyses indicated that low proficiency weakens the coupling
between probability estimates and rated arousal. Overall, our findings suggest that an important decision bias can be
reduced when using a foreign language with low proficiency.
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Ideally, human decisions should comply with rational and
normative standards. Nevertheless, countless studies have
indicated that humans consistently make decisions that
violate normative standards (Kahneman, 2003). Prominent
examples are apparent optimism and framing effects:
Humans often hold (normatively unwarranted) optimistic
expectations about their future (Sharot, 2011; Sharot &
Garrett, 2016; Shepperd, Klein, Waters, & Weinstein,
2013) and succumb to the (normatively irrelevant) framing
of choice situations (Kiihberger, 1998; Tversky &
Kahneman, 1981).

Mounting evidence suggests that framing effects are
reduced in foreign language contexts, such as when
participants read framing scenarios in a foreign language
(Costa, Foucart, Arnon, et al., 2014; Keysar, Hayakawa, &
An, 2012; Winskel, Ratitamkul, Brambley, Nagarachinda,
& Tiencharoen, 2016) or when they unexpectedly switch
between foreign and native languages (Oganian, Korn, &
Heekeren, 2016). Furthermore, foreign language use alters
gambling behaviour (Costa, Foucart, Arnon, Aparici, &
Apesteguia, 2014; Gao, Zika, Rogers, & Thierry, 2015;
Keysar et al., 2012), influences morality judgements

(Corey et al., 2017; Costa, Foucart, Hayakawa, et al., 2014;
Geipel, Hadjichristidis, & Surian, 2015a, 2015b, 2016),
and reduces a well-described automatic self-bias (Ivaz,
Costa, & Duiiabeitia, 2015).

These foreign language influences have been discussed
with respect to prominent dual-process accounts of deci-
sion making (Kahneman, 2003), which distinguish emo-
tional and cognitive factors (Hayakawa, Costa, Foucart, &
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Keysar, 2016; Pavlenko, 2012). Foreign language use is
thought to induce emotional distance and thereby alter the
evaluation of affective information (Caldwell-Harris,
2014, 2015), although not all studies find straightforward
support for this notion (Conrad, Recio, & Jacobs, 2011;
Ponari et al., 2015). Differences in emotional processing
seem more pronounced when the foreign language has
been learned in a classroom setting rather than via immer-
sion (Caldwell-Harris, 2015).

Motivated by these findings, we assessed here whether
foreign language use reduces optimistic estimates about
the personal future. Optimism is often regarded as one of
the most important decision-making biases with a clear-
cut emotional component (Sharot & Garrett, 2016;
Shepperd et al., 2013; Taylor & Brown, 1988; Taylor,
Collins, & Skokan, 1989). Research on optimism is often
conducted from a clinical perspective because a lack of
optimism, or even extreme pessimism, characterises
depressive disorders (Disner, Beevers, Haigh, & Beck,
2011; Roiser, Elliott, & Sahakian, 2012).

All of the methods used to assess optimism rely—more
or less explicitly—on the assumption that optimism only
arises for events that bear an emotional connotation, such
that decision makers overestimate the occurrence of posi-
tive events and underestimate the occurrence of negative
events (Lefebvre, Lebreton, Meyniel, Bourgeois-Gironde,
& Palminteri, 2016; Puri & Robinson, 2007; Scheier,
Carver, & Bridges, 1994; Sharot & Garrett, 2016; Shepperd
et al., 2013; Weinstein, 1980). Consequently, we assessed
here whether participants differentially estimated their
probabilities of experiencing affective life events (such as
getting cancer or dying before reaching the age of 60) when
using their native versus a foreign tongue. For Experiment
1, which was conducted in the laboratory, we adapted an
updating task that has received considerable attention in the
last years (Korn, Sharot, Walter, Heekeren, & Dolan, 2014;
Sharot & Garrett, 2016; Sharot, Korn, & Dolan, 2011). In
this task, participants first estimate their personal probabili-
ties of experiencing negative events and then receive feed-
back about the baseline probabilities of these events in the
population. This feedback can be desirable (negative event
less probable in the population than estimated for the self)
or undesirable (negative event more probable in the popula-
tion than estimated for the self). On the basis of such feed-
back, participants can update their estimates about their
personal future, and the degree of updating is measured by
asking participants to re-estimate their personal probabili-
ties a second time. Thus, we employ this task primarily to
assess personal estimates per se and additionally to probe
updating of these estimates. Compared with healthy con-
trols, estimates are more pessimistic in patients suffering
from depression (Korn et al., 2014) or borderline personal-
ity disorder (Korn, La Rosee, Heekeren, & Roepke, 2016).
Regarding updating, it has been shown that healthy partici-
pants take desirable information about their personal future

more into account than undesirable information
(Kuzmanovic, Jefferson, & Vogeley, 2015; Ma et al., 2016;
Sharot & Garrett, 2016; Sharot, Guitart-Masip, Korn,
Chowdhury, & Dolan, 2012; Sharot et al., 2011), and this
asymmetry is absent in depressive patients (Garrett et al.,
2014; Korn et al., 2014) but not in borderline personality
disorder patients (Korn et al., 2016).

In three online experiments (Experiments 2a, 2b, and
2¢), we used a classic and well-replicated way of assess-
ing optimism that relies on asking participants to esti-
mate the probability of positive and/or negative life
events happening to them and/or to an average person,
who is similar to them (Shepperd et al., 2013). This is
commonly referred to as the indirect method to assess
comparative optimism at the group level, in the sense that
participants do not directly rate how much more or less
likely they are to experience an event in comparison with
a relevant average person but instead participants give
two separate ratings, one for themselves and one for an
average person. For positive events, optimism is indi-
cated by higher probability estimates for the self versus
the other person. For negative events, the opposite is the
case, which implies that optimism is indicated by a direc-
tional interaction for a larger difference between positive
versus negative events for self- versus other-estimates.
We expected that this interaction term, and specifically
the self-estimates, would be reduced in a foreign lan-
guage. Overall, this method has the great advantage that
it allows easy and swift assessments with a few items,
which makes the method ideal for online experiments
and for using life events that can be understood by par-
ticipants with low foreign language proficiency. We took
advantage of online experiments to collect larger samples
in Experiments 2a, 2b, and 2¢, which allowed us to assess
whether putative foreign language effects on optimism
would be leveraged by foreign language proficiency.
Online experiments have become a well-validated and
well-received method of data collection that is integral to
many branches of psychological research (Behrend,
Sharek, Meade, & Wicebe, 2011; Chandler & Shapiro,
2016; Gosling & Mason, 2015; Rand, 2012; Stewart,
Chandler, & Paolacci, 2017). We have taken care to fol-
low the state-of-the-art in terms of quality standards.

Some studies have reported altered arousal ratings (or
psychophysiological measurements) as indices of emo-
tionality due to foreign language use (Pavlenko, 2012), but
few studies have related emotion ratings to foreign lan-
guage effects (Geipel et al., 2015a, 2015b, 2016;
Hadjichristidis, Geipel, & Savadori, 2015). Here, we
explored how arousal ratings relate to foreign language
effects on optimism. Because language switching can
affect cognitive control levels and thus influence decision
biases (Oganian et al., 2016), no language switches
occurred in the present experiments. Participants received
the test material in either their native language German or
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in a foreign language (English or French). We made sure
that participants were immersed in the respective language
during the entire task.

Experiment |: personal estimates and
updating in the laboratory

Method

Participants. We recruited a total of 51 participants at Freie
Universitdt Berlin, of which we included 45 for analyses
(see below for exclusion criteria and Table 1 for demo-
graphics of the final sample). Participants gave informed
consent and were paid. The study was approved by the
Ethics Committee of the Charité—Universitdtsmedizin
Berlin. Participants performed the updating task in either
their native language German (original n=24) or the for-
eign language English (original n=27) after an unrelated
decision-making task that was conducted in the same lan-
guage and is reported elsewhere (see pilot data in Korn,
Heekeren, Oganian, 2018). Assignment of participants to
the two groups was randomly determined by the time par-
ticipants responded to our recruitment. After exclusion,
the two groups were matched in age but differed in gender
composition (Table 1). For completeness, we therefore
performed and report additional analyses including the
factor gender. To preview, gender had no significant
influence.

To exclude switching effects, participants in the
English group were informed beforehand that the experi-
ment would take place in English only (under the supervi-
sion of a bilingual experimenter who addressed the
participants exclusively in English). Participants com-
pleted a questionnaire on their language abilities, which
included self-ratings of their English proficiency in read-
ing, listening, writing, and speaking on a Likert-type scale
from 1 (single words) to 7 (native level). To further assess
proficiency, participants performed the Lexical Test for
Advanced Learners of English (LexTALE, www.lextale.
com; Lemhofer & Broersma, 2012). As expected, mean
self-rated proficiency correlated with the English
LexTALE scores in the English group, Pearson’s r=0.459,
p=.028. In addition, participants completed a question-
naire assessing trait optimism (Life Orientation Test—
Revised [LOT-R]; Scheier et al., 1994). The LOT-R
includes items such as “Overall, I expect more good
things to happen to me than bad” or “In uncertain times, |
usually expect the best.”

Updating task. In each trial of the first block of the task,
participants were presented with negative events (e.g.,
cancer) for 2 s and were asked to estimate their probability
of experiencing these within their lifetime (maximum of
6s for response; see Supplementary Table 1 for the 70
events used here). After each personal estimate and a short
fixation period (1s), participants were presented with the

baseline probability of the given event in the population
(2s). Anew trial with a new event started after a short fixa-
tion (1s). In the second block, participants re-estimated
their personal probabilities, which allowed us to assess the
updating of their estimates (timings as in the first block,
except that no baseline probabilities were shown). To con-
trol for potential memory effects, after the second block,
participants were asked to recall the baseline probabilities
presented in the first block. In addition, participants rated
all presented life events on seven subjective scales includ-
ing arousal (see Table 1). The task was presented using the
MATLAB (MathWorks, Natick, MA, USA) toolbox
Cogent (http://www.vislab.ucl.ac.uk/cogent.php) on a
standard PC.

We excluded events that the respective participants in
the English group did not understand. To assess under-
standing, participants were presented with two lists at the
end of the experiment: The first list comprised all life
events in the English language version, and participants
were asked to circle all words that they did not understand
at all. On the second list, they saw all English items along
with their German translation and were asked to circle
events that they misunderstood. For this reason, slightly
fewer items were included in the analyses of the English
versus the German group (60.0 vs 64.1 items, see Table 1;
in both groups, trials were excluded if participants did not
answer in time or if participants’ estimates were exactly
the same as the population baseline, because in these cases
feedback cannot be classified as desirable or undesirable;
see next section).

Analyses. The analysis procedures followed previous
reports (Korn et al., 2014; Sharot et al., 2011). For the
main analyses, we compared mean overall first estimates
between the two groups using a two-sample ¢ test. The
additional analyses regarding the updating of participants’
estimates are somewhat more elaborate: Specifically, we
separated events for which participants received desirable
and undesirable information. Desirable information
implies that participants’ initial estimate in the first block
was higher (i.e., more pessimistic) than the baseline prob-
ability, whereas undesirable information implies that the
initial estimate was lower (i.e., more optimistic) than the
baseline probability. To assess how much participants
changed their estimates in response to the received infor-
mation, we calculated the difference between first and sec-
ond estimates. To normalise these changes with respect to
the initial differences between participants’ estimates and
baseline probabilities, we calculated an update score by
dividing the mean differences between first and second
estimates by the mean differences between first estimates
and baseline probabilities

mean ( first-second estimate )

Update score= - - —
mean (ﬁrst estimate—baseline probab1l1ty)
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Table I. Optimistic belief updating in the laboratory Experiment I:

Characteristics of participants and task variables.

Ll (German) FL (English) Effects comparing  p values Gender effects (p
LI and FL groups comparing LI values for interaction
and FL groups effects of gender with
LI and FL groups)
Characteristics
N (final sample) 22 23 — — —
Percentage female 0.81 0.47 x2(1)=5.67 p=.018 —
Age (years) 24.7 (5.0) 24.1 (3.5) t(43)=0.47 p>.6 —
LOT-R 16.1 (5.2) 16.3 (3.8) t(43)=-0.16 p>.8 —
LexTALE — 69.4 (10.4) — — —
Mean self-rated proficiency — 5.0 (0.8) — — —
in English
Task variables
n trials included overall 64.1 (6.3) 60.0 (6.6) t(43)=2.36 p=.023 p>.9
I'st estimates (in percentage 36.6 (5.4) 35.5 (6.7) t(43)=0.60 p>.5 p>.2
rated probability)
Update—Desirable 0.56 (0.22) 0.50 (0.27) t(43)=0.84 p>.4 p>.6
Update—Undesirable 0.45 (0.25) 0.37 (0.24) t(43)=1.00 p>.3 p>.4
Memory error 12.8 (3.7) 13.9 (4.0 t(43)=-0.92 p>.3 p>.4
Arousal rating? 3.5(0.8) 3.5(0.8) t(43)=0.32 p>.7 p>.1
Negativity rating? 4.1 (0.8) 4.2 (0.8) t(43)=-0.26 p>.7 p>.6
Experience rating® 1.4 (0.4) 1.6 (0.4) t(43)=-1.21 p>.2 p>.05
Familiarity rating? 3.1(0.7) 3.2(0.7) t(43)=-0.18 p>.8 p>.9
Vividness rating® 3.3(0.6) 3.0 (0.6) t(43)=1.52 p>.1 p>.1
Controllability rating® 2.8 (0.7) 2.7 (0.6) t(43)=0.32 p>.7 p>.06

LI: native language; FL: foreign language English; LOTR: Life Orientation Test—Revised; LexTALE: Lexical Test for Advanced Learners of English; SDs:

standard deviations.

Data are given as means (SDs). “Memory error” refers to the absolute difference between the presented baseline probability and the number of par-
ticipants recalled. The mean probability of the life events occurring was 29.5% (17.0). The group difference in the proportion of female participants
had no effect on our results (see also “Results” section of Experiment 1). Significant tests are marked in bold.

2From | =not at all to 6 =very much.
bFrom | =never happened to 6 =happened very often.

This update score should lie in the range of 0 (no update)
to 1 (maximum update), otherwise it can be assumed that
participants did not understand or follow the task because
they either updated in the opposite direction than the infor-
mation indicated (i.e., update score below 0) or “overshot”
the information provided (i.e., update score above 1). We set
two criteria for excluding participants: First, participants
had to have understood at least 10 events per condition and
35 events overall. Second, update scores for both conditions
had to lie between 0 and 1. Four participants in the English
and two in the German group did not meet these criteria.

Results

Participants’ probability estimates of experiencing nega-
tive events did not differ between the two language groups,
p>.5. As gender composition differed between groups,
y¥(1)=5.67, p=.018, we tested for effects of gender.
Gender had no influence on probability estimates, ps>.2.
Our results replicated the typically observed pattern of
updating but did not show an effect of language.
Specifically, in a 2 (desirable vs undesirable informa-
tion) X2 (native vs foreign language) mixed analysis of

variance (ANOVA) on update scores, the main effect of
information was significant, F(1, 43)=5.53, p=.023,
nf) =.11, indicating higher updating for desirable versus
undesirable information (Table 1). The main effect of lan-
guage and the interaction effect of information and lan-
guage did not reach significance, both ps>.2. Adding
gender as a factor in the ANOVA did not alter the results:
The main effect of desirable versus undesirable informa-
tion remained significant, F(1, 41)=5.87, p=.020,
ni =.13, but all other effects did not reach significance
(all ps>.1).

In addition, none of the other measures differed signifi-
cantly between the two language groups. This included
memory scores, seven subjective event ratings, and trait
optimism scores. Again, gender had no effect (see Table 1
for statistics).

Discussion

In sum, Experiment 1 revealed no effect of foreign lan-
guage use on participants’ estimates of experiencing a
range of negative life events in the personal future. In addi-
tion, foreign language use did not alter updating of
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participants’ estimates. What could be potential reasons
for this lack of evidence (apart from a true lack of effect)?
First, participants had a quite high proficiency (HP) in
their foreign language English, which is typical for the
population of German university students (see Table 1).
Second, the employed sample size was based on previous
studies using the updating task. Most previous studies on
foreign language effects tested larger samples (but often
using fewer items). Third, gender composition differed
between the two groups and although we found no differ-
ences of gender on any measure, such differences might
have limited the power to detect influences of foreign lan-
guage use. To address these concerns, we conducted three
online experiments with larger numbers of participants
and more diverse proficiency levels.

Experiment 2a: comparative
optimism online (within-participants
design)

Method: Experiment 2a

Participants. Participants were recruited via the panel of a
German online survey system (https://www.soscisurvey.
de), which we had used previously (Korn, Ries, Schalk,
Oganian, & Saalbach, 2017; Oganian et al., 2016). Partici-
pants in this panel participate out of interest and are not
paid. Three panel administrators reviewed the question-
naire in detail regarding comprehensibility and feasibility
and also gave suggestions for improving the questionnaire
with respect to data interpretability and statistical analyses.
Participants were recruited via email by the panel adminis-
trators, ensuring that panel members are not solicited too
often. Studies using this panel are limited to a duration of
15 to 20min (which is one reason why we refrained from
running the setup of Experiment 1 using this panel).

For a summary of participants’ characteristics, see
Supplementary Table 2. We have previously reported data
from the same sample on a different task, namely, framing
scenarios (Oganian et al., 2016). Exclusion followed the
same and additional criteria as in our previous report: (a)
German only mother tongue, (b) current residence in a
German-speaking country, (c) birth in a German-speaking
country, (d) age between 18 and 60. In addition, partici-
pants were excluded if (e) their self-rated language profi-
ciency in any of the two possible foreign languages did not
exceed (basic knowledge, see next paragraph), (f) com-
ments at the end of questionnaire indicated knowledge of
the research questions, and (g) more than five items were
missing for any of the two types of probability estimates
(see next section). Due to these strict criteria, out of the
initial 927 participants who completed the questionnaire,
706 were included in the current analyses.

To recruit a large pool of participants with a large varia-
bility in foreign language proficiency, the foreign language

condition was administered in either English or French (as
these are the most often learned languages in school in
German-speaking countries). In the beginning of the ques-
tionnaire, participants were asked whether they had ever
learnt English and/or French and consequently estimated
their proficiency in reading, listening, writing, and speaking
on Likert-type scales from 1 (single words) to 7 (native
level). If their mean self-rated proficiency was above 2
(basic knowledge), they were randomly assigned to the
respective foreign language version or to the German ver-
sion (i.e., participants whose mean proficiency in both
English and French did not exceed 2 were not allowed to
continue with the questionnaire or were excluded from all
analyses; Supplementary Table 2). Thus, participants’ profi-
ciency in the foreign language tested ranged from above 2 to
7. Average foreign language proficiency (across English
and/or French) did not differ between participants in the for-
eign and native language conditions, ps<.9.

Participants’ level of education was assessed on a
Likert-type scale according to the education system in
German-speaking countries from 1 (dropped out of school)
to 8 (university degree). Proficiency in the tested language
did not significantly correlate with level of education or
age, both ps>.2. Proficiency differed slightly but signifi-
cantly between the two genders, #701)=2.42, p=.016
(female: M=5.0, standard deviation [SD]=1.8; male:
M=5.3, SD=1.8; three persons did not indicate their gen-
der). We therefore explicitly tested for effects of gender. To
preview our results, we did not find any significant influ-
ence of gender.

Comparative optimism task: within-participants design. Par-
ticipants estimated the probability of five positive and
five negative life events by typing the percentage into an
empty box (for stimuli, see Supplementary Table 3).
They estimated the probability for themselves and for an
average, other person on different screens. The exact
wording presented to participants for the other person
was: “An average other person participating in this study
(same gender and age as you).” The order of the self/
other conditions and the order of the items on the screen
were randomised. Participants then rated the life events
with respect to arousal (from 1=not arousing at all to
6=very arousing) and valence (from 1=very negative to
6=very positive). Participants had the option to indicate
that they do not know the word (thus as in Experiment 1,
we relied on participants to indicate whether they under-
stood the words).

Analysis. We analysed participants’ probability estimates
and their arousal and valence ratings using linear mixed
effects models (LMEs) as implemented in the R package
Ime4 (Baayen, Davidson, & Bates, 2008; http://cran.r-
project.org/web/packages/lme4/index.html). We used
LMEs because they allow including random effects for
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Figure |. lllustration of reduced comparative optimism for low foreign language proficiency. In three online experiments
(Experiments 2a, 2b, and 2c), comparative optimism was lower in the low-proficiency (LP) group than in the high proficiency

group (HP) and in the native language group (L1). This was indicated by the significant interaction of proficiency with the optimism
term (self-positive—self-negative) — (other-positive—other-negative). The bar graphs illustrate two patterns: First, self-estimates for
positive events were generally higher than self-estimates for negative events. In contrast, other-estimates were relatively similar for
positive and negative events. Second, LP, in particular, changed self-ratings. Error bars depict standard errors of the mean (based on
participant-wise mean differences between probability estimates for positive vs negative events).

both participants and items. In line with widely accepted
recommendations (Barr, 2013), we included random
slopes for the highest order interaction term of within-
unit factors. We tested for effects of foreign language
proficiency by including a continuous variable that con-
sisted of the mean self-rated proficiency of the language
in which participants completed the questionnaire (with
mother tongue coded as 7). The LME for the probability
ratings is given by the following formula according to the
conventions of Ime4 in R: ratings=self-otherx
positive—negative x proficiency + (1 + self—other x posi-
tive—negative | participant) + (1 + self—other + profi-
ciency|item). In addition, proficiency was coded as a
categorical variable with three levels to allow compari-
son with our previous report (Oganian et al., 2016): L1
(native language), HP (mean proficiency of 5 and higher),
and low proficiency (LP; mean proficiency below 5; see
Supplementary Table 4). To facilitate comparison of our
results with the existing literature on comparative opti-
mism (Shepperd et al., 2013), we conducted a mixed
ANOVA on the means of participants’ probability esti-
mates per condition: 2 (self-other) x2 (positive—nega-
tive) x 3 (proficiency groups: L1-HP-LP). In contrast to
the corresponding LME, this ANOVA neglects within-
participants variance and the random effect of items.

We analysed the relationship between probability esti-
mates and arousal ratings (as well as valence ratings). To
test this relationship, we calculated straightforwardly
interpretable correlations across all items for each partici-
pant (i.e., these analyses assess the relationship between
arousal ratings and probability estimates at the level of
each individual participant and do therefore not directly
correspond to a mediation analysis across participants). To
compare the strengths of these correlations across partici-
pants, participant-wise Pearson’s r values were trans-
formed to Fisher’s z values to obtain normally distributed

values (which was confirmed by visual inspection of the
resulting distribution).

Results: Experiment 2a

Proficiency and probability estimates. Comparative optimism
is operationalised as an interaction in how participants
estimate the probability of experiencing positive and nega-
tive events (factor: positive—negative) for themselves ver-
sus an average person (factor: self-other). Comparative
optimism implies that participants estimate their personal
probability for positive events higher than for negative
events—but show a reduced or absent difference between
positive versus negative events in probability estimates for
the average person. Consequently, we performed a linear
mixed effects analysis, in which comparative optimism is
characterised by positive values for the interaction term
(self-positive—self-negative) — (other-positive—other-nega-
tive). Proficiency was coded as a continuous variable. This
linear mixed effects analysis revealed a significant triple
interaction of self versus other estimates X positive versus
negative events X proficiency, p<107, indicating reduced
comparative optimism at lower proficiency levels (see
Tables 2 and 3). The conceptually same triple interaction
emerged when treating proficiency as a categorical varia-
ble, p<1073 (Table 2 and Supplementary Table 4), and
when conducting a mixed ANOVA, F(2, 703)=10.02,
p<107, nﬁ =.028. Figure 1 provides a graphical illustra-
tion of these effects. The intra-individual SDs across all
probability estimates per participant did not significantly
correlate with the proficiency of the used language, p>.3,
which makes it unlikely that participants used the scale in
starkly different ways.

As proficiency differed between the two genders,
t(701)=2.42, p=.016, we ran an additional linear mixed
effects analysis, which included the factor gender.
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Table 3. Experiment 2: Comparative optimism online—Linear mixed effects models on ratings of event probability (with
proficiency as a continuous variable).

Effect 2a (self-other 2b (self-other 2c (self-other
condition within condition between condition within
participants)? participants)? participants)?

Estimates t-values Estimates t-values Estimates t-values

Intercept 35.9 5.45 53.0 8.82 47.0 6.63

Self-other -0.8 -0.43 -4.4 -0.85 -0.7 -0.21

Positive—negative -34 -0.36 -49 -0.59 22 0.22

Proficiency -0.6 -1.27 -1.1 -1.43 -0.1 -0.14

Self-other x positive—negative -0.9 -0.33 -2.0 0.31 -1.4 -0.29

Self-other x proficiency 0.7 2.35 1.0 1.25 0.5 1.32

Positive—negative X proficiency 2.2 3.53 2.7 2.67 1.2 1.32

Self-other X positive—negative X proficiency -1.6 -4.04 -2.5 -2.41 -2.0 =3.17

Significant t-values are marked in bold. See Supplementary Table 4 for conceptually analogous analyses with proficiency as a categorical variable,
which also indicated a reduction of comparative optimism with lower proficiency.

2In all three experiments, the triple interaction self-other X positive—negative X proficiency level was significant, indicating that the magnitude of com-
parative optimism (self-other X positive—negative) was reduced with lower proficiency.

Gender had no significant influence and the triple inter-
action of self versus other estimates X positive versus
negative events X proficiency remained significant
(Supplementary Table 5).

The HP group included a higher percentage of partici-
pants tested in English versus French (i.e., 0.76 of partici-
pants tested in English, Supplementary Table 2), while the
LP group was relatively more balanced (i.e., 0.35 of par-
ticipants tested in English). We therefore ran an additional
linear mixed effects analysis that only compared the L1
and LP groups but not the HP group. The triple interaction
of self versus other estimates x positive versus negative
events X proficiency held, p<.0005. In contrast, this triple
interaction was not significant when only comparing the
L1 and HP groups, p>.5.

In addition, we tested the influences both of proficiency
(as continuous covariate) and of the three used languages
within the same mixed ANOVA on mean probability esti-
mates per condition (i.e., this ANOVA included data from
all participants). The triple interaction including profi-
ciency was significant, F(1, 702)=8.96, p=.003, =.13,
but the triple interaction with the factor language was not
significant, p>.8. Thus, foreign language proficiency
influenced comparative optimism, and it is unlikely that
this depended on specific effects of English or French as
foreign languages.

Proficiency and arousal ratings. Motivated by the research of
foreign language effects on emotional processing (Cald-
well-Harris, 2014, 2015; Pavlenko, 2012), we specifically
assessed the effects of proficiency on arousal ratings.
Indeed, lower proficiency was associated with lower
arousal ratings (significant main effect of proficiency; see
Table 4 for full regression model). For completeness, we
also explored the effects of proficiency on valence ratings

and found that lower proficiency was associated with
smaller difference in valence ratings between positive and
negative events (interaction of positive vs negative
events X proficiency, see Table 4). Similarly as for the
probability estimates, the intra-individual SDs across
arousal or valence ratings per participant did not signifi-
cantly correlate with the proficiency of the used language,
both ps>.2. These results suggest an influence of language
proficiency on emotionality ratings.

Relationship between probability estimates and arousal rat-
ings. Based on the previous findings, we asked the follow-
up question: Are the observed foreign language effects on
comparative optimism related to the reduced emotional
arousal elicited by the stimuli? To test this, we correlated
each participant’s probability estimates with their arousal
ratings across the 10 items separately for self/other esti-
mates. (For this analysis, arousal ratings for negative items
were scored negatively such that more extreme arousal rat-
ings for negative events would relate to lower probability
estimates.) Across all participants, the relationship between
estimates and ratings was stronger for self- than for other-
estimates—mean arousal ratings for self r=.24, ¢ test
against zero: ¢(667)=14.60, p<107°, Cohen’s d,=0.57;
mean arousal ratings for other »=.03, ¢ test against zero:
1(669)=1.78, p=.076; one-sample ¢ test comparing these
correlations for self and other across participants:
t(656)=13.56, p<107?, d,=0.53 (Table 5). (A similar pat-
tern emerged in exploratory analyses for valence ratings:
self r=.39, other r=.20, see Table 5.) Thus, arousal ratings
were associated with self-estimates, such that higher
arousal related to more extreme probability estimates for
self-estimates but not for other-estimates.

Language proficiency correlated with the strength of
the relationship between self-estimates and arousal ratings
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Table 4. Experiment 2: Comparative optimism online—Linear mixed effects models on arousal and valence ratings.

Rating type Effect 2a (self-other condition  2b (self-other 2c (self-other condition
within participants)? condition between within participants)?
participants)®
Beta-estimates t-values Beta-estimates t-values Beta-estimates t-values
Arousal ratings  Intercept 48.6 9.38 424 6.80 47.2 7.48
Positive—negative -1.7 -0.24 5.4 0.63 48 0.55
Proficiency 1.2 2.58 2.1 3.11 2.1 3.75
Positive—negative X proficiency  —0.5 -092 =22 -2.44 -2.9 -4.33
Valence ratings  Intercept 25.6 5.70 283 5.11 27.7 5.49
Positive—negative 42.3 6.52 385 475 39.9 5.36
Proficiency -0.4 -1.53 =11 -2.78 -0.8 -2.28
Positive—negative X proficiency 1.7 3.64 3.0 4.54 2.1 3.54

All models are given by the following formula according to the conventions of R: ratings = positive—negative x proficiency + (| + positive—negative | par-
ticipant) + (I | item). Proficiency was inserted as a continuous variable. Significant t-values are marked in bold.

2In line with our hypothesis based on previous demonstrations of reduced arousal in foreign language settings, the main effects of proficiency were
significant for arousal ratings in both experiments. In Experiments 2a and 2c, all participants rated both arousal and valence. ®In Experiment 2b,
participants gave either arousal or valence ratings (independent of the assignment to the self- or other-condition).

Table 5. Experiment 2: Comparative optimism online—Relation between probability estimates, emotionality ratings, and language
proficiency.

Rating  Effect  2a (self—other condition within 2b (self-other condition between 2c (self-other condition within
type participants)? participants)® participants)?

Participant- Correlation of Participant- Correlation of Participant- Correlation of

wise Pearson’s participant-wise  wise Pearson’s participant-wise wise Pearson’s  participant-wise

r between r and language r between r and language r between r and language

estimates and  proficiency estimates and  proficiency estimates and  proficiency

ratings® ratings® ratings®

r p r p r p

Arousal  Self 24 .12 <.005 .27 .22 <.05 .20 .02 >5
ratings  Other .03 -.03 >4 .00 .01 >.8 -.03 -.14 <.01
Valence Self .39 .00 >.8 40 .14 > 37 .04 >4
ratings  Other .20 -.16 <.001 .25 -.0l >8 .14 =13 <.01

Bold font indicates tests that survived Bonferroni correction for two tests. Similar results were observed when using Spearman’s p instead of Pear-
son’s r: In Experiments 2a and 2b, participant-wise p values for self-estimates and arousal ratings correlated with proficiency; Experiment 2a, p=.12,
p<.0l; Experiment 2b, p=.25, p <.005. In Experiment 2c, this relationship did not reach significance, p>.7.

2n Experiments 2a and 2c, all participants made estimates for self and other and rated both arousal and valence. In Experiment 2b, participants
either made estimates for self or other and gave either arousal or valence ratings (independent of the assignment to the self- or other-condition).
cParticipant-wise r values were transformed to Fisher’s z values before averaging and back-transformed for the mean values provided.

such that participants with higher proficiency had a tighter
relationship between rated arousal and estimated probabil-
ity for self, »=.12, p<.005 (Bonferroni correction for two
tests; one for self and one for other). This effect indicates
that using a low-proficient foreign language entails a
looser coupling between estimating the probability of
experiencing events and the arousal elicited by contem-
plating these events.

In summary, this high-powered online experiment with
a within-participants design showed that using a foreign
language with LP reduces comparative optimism. Further
analyses suggested that LP weakens the relationship
between self-estimates and arousal.

Experiment 2b: comparative

optimism online (between-

participants design)

To provide sound evidence for an influence of low foreign
language proficiency on comparative optimism, we aimed

at replicating the effects of Experiment 2a in a between-
participants design.

Method: Experiment 2b

We recruited an independent sample (via the same panel and
online survey system), which performed the comparative
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optimism task after unrelated tasks (to be reported else-
where). Using the same exclusion criteria as for Experiment
2a, we retained 530 of the 616 participants who completed
the survey (see Supplementary Table 2). The procedure was
the same as in Experiment 2a with two exceptions: First and
most importantly, Experiment 2b employed a between-par-
ticipants design: Participants estimated probabilities either
forthemselves or for an average, other person. Independently,
they rated either arousal or valence. This reduced the testing
time for each participant. Second, participants estimated the
probability of the life events using a slider with the anchors
0% and 100% (the exact chosen number was indicated
numerically above the slider). Average foreign language
proficiency (across English and/or French) did not differ
between participants in the foreign and native language con-
ditions, ps<.9. Mean proficiency in the tested language did
not significantly correlate with level of education or age, nor
did it differ according to gender, all ps>.2.

Analyses were similar to Experiment 2a. The random-
effects structure of the LMEs was adapted to the between-
participants design: ratings =self-other X positive—negative x
proficiency + (1 +positive—negative | participant) + (1 +self—
other+proficiency |item).

Results: Experiment 2b

Proficiency and probability estimates. Experiment 2b repli-
cated the effects of Experiment 2a. Comparative optimism
was reduced with lower proficiency (Figure 1 and Table 2)
as indicated by a significant triple interaction, p=.017
(Table 3). The same was true when proficiency was treated
as a categorical variable, p=.048 (Table 2 and Supplemen-
tary Table 4), and a trend for the triple interaction emerged
in the less powerful mixed ANOVA, F(2, 524)=2.94,
p=.054, 07 =.011.

As in Experiment 2a, the HP group included a higher
percentage of participants tested in English versus French
(i.e., 0.84, Supplementary Table 2). In contrast, the LP
group had almost equal proportions of participants tested
in the two foreign languages (i.e., 0.49 of participants
tested in English). When comparing only the L1 and LP
groups, the triple interaction was still significant, p=.014.
But as in Experiment 2a, the triple interaction was not sig-
nificant when comparing the L1 and HP groups, p>.2.
Again, intra-individual SDs across all probability esti-
mates per participant did not significantly correlate with
the proficiency of the used language, p=.075.

Proficiency and arousal ratings. Lower proficiency was again
related to lower arousal ratings (and also to a reduced valence
difference between positive and negative events; Table 4).
For arousal ratings, intra-individual SDs per participant did
not significantly correlate with the proficiency of the used
language, p>.8. For valence ratings, the corresponding cor-
relation was significant but rather small, r=.15, p=.016.

Relationship between probability estimates and arousal rat-
ings. Asin Experiment 2a, we tested the relationship between
language proficiency, estimates of event probability, and
arousal ratings (Table 5). Again the relationship between
estimates and ratings was stronger for self- than for other-
estimates in the between-participants design—mean arousal
ratings for self »=.27, ¢ test against zero: #138)=7.99,
p<107,d,=0.67; mean arousal ratings for other »=.00, ¢ test
against zero: p>.9; two-sample ¢ test comparing these cor-
relations for self and other across participants: #265)=5.72,
p<1077, Cohen’s d,=0.70 (Table 5).

The same effect as in Experiment 2a emerged with
respect to proficiency: Across participants, the item-wise
correlations between self-estimates and arousal ratings
were reduced with lower proficiency, r=.22, p<.05
(Bonferroni correction for two tests: one for self and one
for other).

Taken together, Experiment 2b replicated the effects of
Experiment 2a in a between-participants design.

Experiment 2c: comparative
optimism online (within-participants
design)

Following the suggestions of anonymous reviewers, we
conducted an additional replication experiment to exclude
that the observed effects of low foreign language profi-
ciency on comparative optimism were driven by other
potentially relevant factors, such as individual differences
in trait optimism, socio-economic status, immigrant sta-
tus, parents’ educational level, trait and state anxiety, need
for cognition, motivation, and healthy lifestyle. The selec-
tion of these variables was to a large degree guided by
research testing for cognitive effects of bilingualism
(Anton et al., 2014; Dunabeitia et al., 2014; Gathercole
et al., 2014; Paap & Sawi, 2014; Paap, Sawi, Dalibar,
Darrow, & Johnson, 2014).

In an effort to enhance transparency and quality, we
preregistered all relevant details with the Open Science
Framework (https://0sf.i0/98j6m/) and performed an a
priori power analysis on the basis of Experiment 2a.

Method: Experiment 2c

Participants. Participants were recruited using the same
panel and online survey system as in Experiments 2a and
2b. Applying the same exclusion criteria as for Experi-
ments 2a and 2b, we retained 473 of the 545 participants
who completed the relevant sections of the survey.

Design. Experiment 2c was intended as a direct replication
of Experiment 2a with the additional assessment of a vari-
ety of control measures (see below). Therefore, Experi-
ment 2¢ followed the same within-participants design as
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Experiment 2a (with the only technical difference that esti-
mates and ratings were given on a slider as in Experiment
2b and not typed in as in Experiment 2a). Participants
completed the comparative optimism task followed by the
assessment of various metrics (see below) and unrelated
tasks (to be reported elsewhere).

As before, mean proficiency in the tested language did
not differ according to gender, ps>.3, nor did it signifi-
cantly correlate with the level of participants’ own educa-
tion, p=.08. Surprisingly, mean proficiency in the tested
language correlated significantly with age, r=-.16,
p<.001, which was not the case in the two previous online
experiments. To preview, control analyses showed that age
was unrelated to comparative optimism. Again, average
foreign language proficiency (across English and/or
French) did not differ between participants in the foreign
and native language conditions, ps<.1.

Power analysis. Sample size considerations were based on
an a priori power analysis using the software program
G*Power. Our goal was to obtain .85 power at the standard
.05 alpha error probability using a non-directional hypoth-
esis for the triple interaction in the mixed ANOVA on the
means of participants’ probability estimates per condition:
2 (self-other)x2 (positive—negative)x3 (proficiency
groups: L1-HP-LP). On the basis of the effect size observed
in Experiment 2a, we obtained a targeted sample size of at
least 432 participants.

Control measures. To control for potential individual dif-
ferences that might relate to comparative optimism and
foreign language proficiency, we collected the following
measures in addition to participants’ gender, age, and edu-
cation: (a) trait optimism as assessed by the LOT-R
(Scheier et al., 1994), (b) socio-economic status as assessed
by monthly income (from 1=less than €250 to 9=more
than €5,000), (c) the educational level of the parent with
the higher educational level, (d) participants’ state and trait
anxiety as assessed by the 10-item short versions of the
State-Trait Anxiety Inventory (Laux, Glanzmann, Schaf-
fner, & Spielberger, 1981), (e) participants’ need for cogni-
tion as assessed using the four-item version (Bless, Winke,
Bohner, Fellhauer, & Schwarz, 1994), (f) participants’
motivation to fill out the questionnaire (How motivated
were you to answer the preceding questions? From 1=not
at all to S=very much), (g) their current stress level (How
often do you feel stressed? From 1=never to S=very
often), and their propensities to (h) eat healthy food (How
often do you eat healthy food? From 1=never to S=very
often) and to (i) do sports (How often do you do sports?
From 1=never to 5=very often).

As in Experiments 2a and 2b, participants were
excluded if they spoke any other mother tongue except for
German and if they were born outside a German-speaking
country. This rules out that participants themselves were

immigrants. In Experiment 2c, we additionally asked
whether any parent was born outside a German-speaking
country, which was the case for 5.9% of participants.

Results: Experiment 2c

Proficiency and probability estimates. The respective results
of the preregistered Experiment 2c replicated those of
Experiments 2a and 2b. Lower proficiency was related to
reduced comparative optimism (Table 2), as demonstrated
by significant triple interactions in LMEs treating profi-
ciency as continuous variable, p=.002 (Table 3), or as
categorical variable, p=.034 (Supplementary Table 4). In
mixed ANOVAs, the corresponding triple interactions
were significant as well—proficiency as continuous vari-
able: F(1,471)=14.19, p<.001, nﬁ =.029; proficiency as
categorical variable: F(2, 470)=4.93, p=.008, ni =.021.
The latter mixed ANOVA constitutes the primary prereg-
istered analysis procedure. All following analyses should
be regarded as supplementary with respect to the
preregistration.

As participants’ age correlated significantly with their
mean proficiency in the used language, we tested an LME
with the factor age instead of proficiency, but no signifi-
cant effects of age emerged, that is, all absolute 7-values
were below 1.2 and specifically the triple interaction of
self versus other estimatesx positive versus negative
events X age was not significant, ps>.2. In addition, we
conducted a mixed ANOVA with proficiency as categori-
cal variable to which we added age as a covariate. The
effects of age were not significant, all ps>.1, and the triple
interaction of self versus other estimates X positive versus
negative events x proficiency was significant, F(2,
469)=5.50, p=.004, m_=.023. That is, proficiency but
not age was related to comparative optimism.

Again, the HP group but not the LP group included a
higher percentage of participants tested in English ver-
sus French (i.e., HP: 0.81; LP: 0.47, Supplementary
Table 2). A significant triple interaction of self versus
other estimates x positive versus negative events x profi-
ciency emerged, when comparing only the L1 and LP
groups, p=.010, but not when comparing the L1 and HP
groups, p>.3.

In addition, a mixed ANOVA on all participants with
proficiency (as continuous covariate) and a factor coding
for the three languages revealed a significant triple interac-
tion with the covariate proficiency, F(1, 469)=5.62,
p=.018, nf) =.12, but not with the factor language, p>.8.
There was no significant correlation between the intra-
individual SDs across all probability estimates per partici-
pant and the proficiency of the used language, p>.2.

Control measures. Across participants, none of the nine
control measures listed above correlated significantly
with the independent variable, that is, mean proficiency
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in the used language, all ps>.3 (even without perform-
ing Bonferroni correction). That is, participants can be
considered as matched with regard to these nine meas-
ures. Also, mean proficiency in the used language did
not differ between participants whose parents were both
born in a German-speaking country and those partici-
pants with at least one parent born outside a German-
speaking country, p>.5.

Proficiency and arousal ratings. The results reported in Table
4 show that lower proficiency was associated with lower
arousal ratings (and also with a reduced valence difference
between positive and negative events). Intra-individual
SDs across arousal or valence ratings per participant did
not significantly correlate with the proficiency of the used
language, both ps>.1.

Relationship between probability estimates and arousal rat-
ings. The relationship between estimates and ratings was
more pronounced for self- than for other-estimates—mean
arousal ratings for self r=.20, ¢ test against zero:
#(467)=11.04, p<107°, d,=0.51; mean arousal ratings for
other r=—.03, ¢ test against zero: p=.074; one-sample ¢ test
comparing these correlations for self and other across par-
ticipants: #(466)=11.95, p<107°, d,=0.55 (Table 5). In
Experiment 2c, the item-wise correlations between self-
estimates and arousal ratings were not significantly related
to proficiency, r=.02, p>.5, which might indicate that the
sample size of Experiment 2¢ was insufficient to detect
this relationship.

Discussion: Experiments 2a, 2b, and 2c

All three online experiments indicated lower comparative
optimism for participants with lower proficiency in a for-
eign language. These online experiments allowed us to
obtain data from participants across a wide range of for-
eign language proficiencies on the employed 7-point scale
(25, 50, and 75 percentiles: Experiment 2a: 3.00, 4.00, and
5.25; Experiment 2b: 3.25, 4.50, and 5.25; Experiment 2c:
3.00, 4.00, and 5.25 for participants who performed the
task in a foreign language). This is a larger spread
than in our initial laboratory experiment (25, 50, and 75
percentiles: 4.06, 5.25, and 5.50) and might be one possi-
ble reason why we observed significant influences of for-
eign language use in the online samples but not the
laboratory sample. The notion that LP users are specifi-
cally affected by foreign language use is bolstered by our
findings that the LP but not the HP groups differed from
the L1 groups in Experiments 2a, 2b, and 2c.

Participants were randomly assigned to the native and
foreign language conditions (given that they had sufficient
proficiency in the respective foreign language). In all
experiments and especially in Experiment 2c, we tested
whether individual differences in the language used, that

is, the independent variable, were matched with respect to
a variety of control variables. This was generally the case.
The only exceptions were differences in gender in
Experiment 2a and differences in age in Experiment 2c.
Importantly, however, the fact that these differences in
gender or age were not related to comparative optimism
and the fact that each of these differences only occurred in
one of three experiments rule out that they affected our
general findings.

General discussion

The aim of the current report was to test the role of foreign
language use as a factor that alters estimates about the per-
sonal future, which often appear optimistically biased.
Three independent online experiments revealed that LP in
a foreign language reduced comparative optimism at the
group level. That is, low foreign language proficiency
reduced the commonly observed tendency to estimate
one’s personal future as brighter than that of an average
person (Shepperd et al., 2013). Our findings link this effect
of foreign language proficiency to emotional arousal:
Overall, arousal ratings correlated with estimates for the
personal future and these correlations were smaller for
lower proficiency levels in two of the three experiments.
This tentatively suggests that personal estimates are cou-
pled to the subjective emotional arousal elicited by think-
ing about possible future life events.

The recent debate that study replications do not always
produce the same results as the initial studies (Open
Science Collaboration, 2015) and reviewer comments
motivated us to provide upfront replications of our results:
one replication with a modification in methodology (i.e.,
within-participants design in the original experiment vs
between-participants design in the replication) and one
preregistered replication with the assessment of additional
control metrics.

In contrast to the significant effects of foreign language
use on comparative optimism (in three online experi-
ments), we found no significant evidence for effects of for-
eign language use on self-estimates for negative events or
on updates of these self-estimates (in a laboratory experi-
ment). We hold it likely that this was—at least in part—
due to differences in foreign language proficiency. The
three online experiments suggest that the foreign language
effect is only present in LP but not in HP individuals.
Participants in the laboratory experiment had rather high
foreign language proficiency. In addition, the laboratory
task employed a different methodology: Only self-esti-
mates for experiencing negative life events were elicited,
and not self- and other-estimates for positive and negative
events as in the online experiments. Therefore, it is possi-
ble that questions about negative and/or positive events
contributed to the different results across experiments. We
deem it therefore an interesting avenue for future research
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to investigate specifically whether LP foreign language
use affects optimism differentially for positive and nega-
tive events. Furthermore, participants in the laboratory
experiment received information about the population
baseline probability of these events on a trial-by-trial basis
so that we could additionally assess how they updated their
estimates in response to this information. The amount of
overall updating did not differ between the foreign and the
native language groups, and we found stronger updating
for desirable than undesirable information in both groups.

Although a recent report has questioned whether opti-
mistic updating extends to positive events and whether it
results from neglecting the base rates of the events (Shah,
Harris, Bird, Catmur, & Hahn, 2016), others have provided
evidence that biased updating is robust and that the raised
concerns are not supported by additional data (Garrett &
Sharot, 2014, 2017; Kuzmanovic, Jefferson, & Vogeley,
2016). Also, please note that a group comparison of par-
ticipants’ first estimates is in any case unrelated to the
raised concerns, which solely targeted the analyses of the
asymmetric updating pattern. Relatedly, we encourage fur-
ther investigations of less commonly used assessment
methodologies, for example, reward learning tasks or esti-
mating life expectancy (Lefebvre et al., 2016; Puri &
Robinson, 2007; Shepperd et al., 2013).

Our current findings are in line with theories on bilin-
gualism that stress emotional processing as the mechanis-
tic link between foreign language use and its effects on
decision making and judgement (Caldwell-Harris, 2014,
2015; Pavlenko, 2012). Our observation that low foreign
language proficiency leads to diminished comparative
optimism dovetails with the emotional distance account
(Hayakawa et al., 2016; Pavlenko, 2012), an interpreta-
tion favoured in several previous reports on diverse tasks
such as risky decision making (Costa, Foucart, Arnon,
et al., 2014; Keysar et al., 2012), speeded self-evaluations
(Ivaz et al., 2015), and morality judgements (Costa,
Foucart, Hayakawa, et al., 2014; Geipel et al., 2015a,
2015b, 2016). We demonstrate an impact of low foreign
language proficiency on subjective arousal, which is in
line with the common notion of proficiency as one of the
potential candidates for conferring emotionality to a for-
eign tongue (Caldwell-Harris, 2014, 2015; Pavlenko,
2012). An upshot is that highly proficient speakers of a
foreign language might attain native-like levels of emo-
tional processing and thus show similar behaviour regard-
less of the language they are currently using (as observed
in all experiments reported here).

A rather large and diverse literature has discussed why
holding optimistic beliefs may be adaptive: Optimism may
lead to adaptive strategies such as exploring unknown
options, coping with adverse events, or engaging in pre-
cautionary behaviour (Alicke & Sedikides, 2009; Haselton
et al., 2009; Haselton & Nettle, 2006; Johnson & Fowler,
2011; Nettle & Bateson, 2012; Puri & Robinson, 2007,

Solberg Nes & Segerstrom, 2006). It is thus an interesting
avenue for future research to investigate whether foreign
language use affects such behavioural strategies.

At a superficial glance, our findings seem to diverge
from those of a recent study that assessed judgements of
risk and benefit for various hazards (e.g., food preserva-
tives, nuclear power plants, and climate change) in native
Italian speakers with English as a foreign language
(Hadjichristidis et al., 2015). In that study, judgements
were overall more positive under foreign language use
than in the native tongue. However, participants in the
study by Hadjichristidis et al. were asked to judge the
impact of hazards to the society at large—and not to esti-
mate the probability of such events occurring to them-
selves or an average person. We deem it an interesting
question for future research to directly compare the effects
of foreign language use on probability estimates as well as
risk and benefit judgements for personal and public events
within the same participants.

Although emotional distance may be the most promi-
nently debated explanation for foreign language effects
(Hayakawa et al., 2016; Pavlenko, 2012), other cognitive
influences are likely to play a role. Importantly, it seems
possible that at LP levels, the experimental materials may
not be processed to the depth that they can be at higher or
native proficiency levels. Effects of processing depth
could, for example, be tested by manipulating the allotted
time or the presentation of the experimental materials—in
conjunction to foreign language use (cf. Korn et al., 2017,
for effects related to presenting framing scenarios in hard-
to-read fonts). We have recently shown that the cognitive
costs entailed by switching between languages reduce the
framing effect for hypothetical scenarios (Oganian et al.,
2016). Notably, our previous study did not find evidence
for an influence of language proficiency on the framing
effect. It is thus possible that proficiency alters emotional
but not cognitive factors involved in foreign language
effects. Optimism about the self and framing effects can
both be regarded as decision biases with emotional compo-
nents, but otherwise they differ considerably. We hold it
likely that foreign language use affects decision biases via
different routes depending on the specific type of bias.

A simple dichotomy between emotional and cognitive
factors seems useful for summarising initial findings but
falls short of explaining subtle contextual effects. Fine-
grained delineations of foreign language effects on differ-
ent types of decision biases will hopefully contribute to
understanding why decision biases exist at all. This implies
in turn that foreign language effects offer a great tool for
dissecting the causes of decision biases—independent of
whether the biases are adaptive or not in the given situa-
tion (Hayakawa et al., 2016). Specifically, theories on opti-
mism seem to assume that the emotional processing
associated with imagining one’s personal future drives
behaviour towards adaptive strategies (Alicke & Sedikides,
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2009; Haselton et al., 2009; Haselton & Nettle, 2006; Puri
& Robinson, 2007; Solberg Nes & Segerstrom, 2006).

In conclusion, our findings establish that estimates
about the personal future become less optimistic when
made in a low-proficient foreign language. This highlights
the role of foreign language use—especially at LP—for
optimism and decision biases in general.
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