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ABSTRACT
Government agencies including border control have an interest to
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detect if someone provides false information about their
nationality. While response time tasks have been proposed to be
able to detect someone’s true nationality, there is the risk that
they will often err, particularly in the face of information
contamination (i.e. someone having thorough knowledge of the
country). We screened 2,200 participants to create three groups:
Dutch participants (n=118), and British participants with (n=99)
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and without knowledge of the Netherlands (n=118). They were
tested with either the autobiographical Implicit Association Test
(@alAT) or the Inducer-Concealed Information Test (I-CIT). While
both tests could discriminate Dutch participants from British
participants without knowledge of the Netherlands (AUC, ¢ =.65;
AUC,a7=.88), only the alAT could also discriminate Dutch
participants from British participants with knowledge (AUC.
ar=.52; AUC,a7=.86). Therefore, the alAT, but not the I-CIT,
could be a helpful tool to detect false nationality claims, even
when information contamination is suspected.

Introduction
Lying about nationality

The Covid-19 pandemic forced the world to drastic measures. In Europe, the pandemic
challenges the core principles of the European Union: solidarity, policy coordination,
and especially the free movement across national borders (Biancotti et al., 2020). Being
able to travel between countries and continents both due to available means of transpor-
tation and international policy agreements is one major achievement of modern human
society. However, the motivation to travel is not always due to innocent or voluntary
nature. For example, human trafficking, international terrorism, and structural criminality
are some of the negative concomitants of globalization. According to the report of the
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United Nations, the number of international migrants worldwide reached nearly 272
million in 2019, of which about 24 million are considered refugees and asylum seekers
(United Nations, 2019). Between 2010 and 2017, the number of refugees and asylum
seekers increased by about 13 million (World Bank, 2019). The process for asylum is
clearly regulated in the law. In the case of Switzerland, the Asylum Act states the possibi-
lities to get asylum. Furthermore, in most cases the application for asylum must be sub-
mitted directly at the border. Usually, according to the Swiss State Secretary of Migration
an interrogation is conducted about the travel itinerary, family background, and other
aspects. However, the time for the final decision can take years (Roos et al., 2018; Swiss
State Secretary of Migration, 2020). To this end, the person seeking asylum has most
likely endured an exhausting, maybe even dangerous journey, and is often not allowed
to take a job. If the application for asylum is rejected, the person may need to go back
to the home country independent of the time spent abroad (Federal Act on Foreign
Nationals and Integration, 2005). Consequently, whether due to criminal intention or
despair, one might be motivated to provide false information about the own nationality
and other autobiographical aspects (e.g. travel itinerary, already applied asylums, family
background) to increase the chance of getting the application for asylum approved. In
other words, people might lie about their true nationality to be permitted to stay in
the country or to be allowed to take a job. Let us take a look at the following example:
Due to the humanitarian catastrophe in Eritrea (European Asylum Support Office,
2019), asylum applications were very likely to be approved (European Asylum Support
Office, 2015). This was not the case for the neighboring country Ethiopia. However, Ethio-
pia is also facing political instability (e.g. Pilling & Schipani, 2020). Therefore, for someone
with Ethiopian origin suffering from hunger and having lost hope of a better future, it
could be attractive to seek asylum by falsely claiming to be from Eritrea. As the person
might be able to tell a lot about Eritrea — perhaps because of thorough research, family
history, or because of having lived in Eritrea - it could be feasible to pretend to have
an Eritrean origin and hide their true nationality. On the other hand, a person from
Eritrea might mistakenly be accused to be from Ethiopia and rejected for asylum. So,
the question is: is it possible to detect the true nationalities?

Detecting lies about nationality

In general, it is a well-replicated fact that humans are not very good at detecting whether
someone is telling the truth or not (on average 54% accuracy; e.g. Bond & DePaulo, 2006,
2008; Hartwig & Bond, 2011). Specific techniques, as for example those arising from the
cognitive approach of lie detection (e.g. imposing cognitive load, encouraging to say
more, or asking unanticipated questions; see Vrij, 2015 for a review) can be used in
order to amplify verbal and nonverbal differences between liars and truth tellers. In a
meta-analysis, Vrij and colleagues assessed the effectiveness of this approach to be
around 71% correct classification (Vrij et al., 2017). While that seems to be an improve-
ment compared to the 54% base rate, the authors’ analysis has been criticized by
Levine et al. (2017) stating that the true detection rate of the cognitive load approach
is much lower, and the benefit was overestimated. Moreover, the most recent meta-analy-
sis points out that the benefit of the cognitive approach is reduced remarkably when con-
sidering publication bias (Mac Giolla & Luke, 2020).
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Apart from novel interviewing techniques, researchers also worked on technology-
assisted ways to detect deception. A well-investigated test is the reaction time (RT)-
based Concealed Information Test (CIT) originally named as Guilty Knowledge Test
(Lykken, 1959; Seymour et al., 2000; for a review see Verschuere & De Houwer, 2011).
After Kleinberg and Verschuere (2015) showed the RT-CIT can be run reliably and validly
via the internet, this test has also gained attention by practitioners. The test allows to ident-
ify concealed knowledge, i.e. it can detect if somebody has specific knowledge about a
topic of interest (e.g. a country, crime, name, etc.). In the RT-CIT, a series of stimuli is pre-
sented on the computer screen. There are three types of stimuli: the item of interest (so-
called probes), irrelevant items that have no specific relevance to the participants nor are
connected to the case, and targets. Targets are used to make sure that participants are
paying attention and processing the stimuli. For the Eritrea-Ethiopia asylum case, an RT-
CIT could be operationalized in the following way: the probes could be names of towns,
locations, mountains, or products of Ethiopia that are mainly known by indigenous
people and rather not known by non-indigenous. Target items could be names of towns,
locations, mountains, or products of Eritrea. Irrelevants could be names of rather
unknown towns, locations, mountains, etc. of other eastern African countries. The question
used in the RT-CIT would then be ‘Is this connected to your home country?’. Participants
would then be instructed to respond with ‘Yes’ to the targets (names of towns, locations,
mountains, or products of Eritrea) and with ‘No’ to all other items. People with an Ethiopian
origin recognize the probes and therefore show longer RTs for the probes than for the irre-
levant due to response conflict (Seymour & Schumacher, 2009; Verschuere & De Houwer,
2011). Thus, recognition is inferred based on systematically longer RTs to Ethiopian items
(i.e. the probes) as compared to the irrelevant stimuli (i.e. towns in other African countries).

Information contamination: a challenge to detect lying about nationality

Research shows that the RT-CIT constitutes a reliable and valid method of detecting con-
cealed recognition and the potential applications are manifold. The meta-analysis of 114
studies on 3307 participants by Suchotzki et al. (2017) showed a large effect (d = 1.049;
95% C1 [0.930; 1.169]). One major concern, the RT-CITs vulnerability to faking, was recently
addressed by Suchotzki et al. (2021). In a series of studies, they showed that faking was
ineffective when participants only had a short response window. However, another
major restriction is that the RT-CIT and the physiological CIT are not immune against infor-
mation contamination, meaning that validity is threatened if the critical information
(probe) could also be recognized by innocent examinees (Lukdcs & Ansorge, 2019; see
Bradley et al,, 2011 for a review). For example, a person from Eritrea seeking asylum
could know a lot about Ethiopia, e.g. because he/she has worked or lived in the
country, has heard news about Ethiopia in the press, or just because of personal interest.
In this case, the person would show longer RTs to the probe although not being Ethiopian.

Depending on the context, this so-called information contamination could happen quite
often. Consequently, lack of immunity of the CIT against information contamination is one
of the most often mentioned concerns of practitioners (see Podlesny, 2003; and interviews
conducted by the authors with Swiss law enforcement offices of different branches). Theor-
etically, there are at least two ways to tackle this challenge. In the context of a crime, infor-
mation contamination could be mitigated by a very concise information management by
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the investigative authority. However, for cases such as the mentioned asylum example, this
possibility seems less feasible as due to globalization, digitalization, and social media infor-
mation are distributed worldwide. For example, a person stating to be from a specific
country has many possibilities to gain as much knowledge as possible about this
country. He or she could learn online about the politics, could walk on the streets in the
capital city with Google maps, and could follow people on social media twittering about
daily events. Keeping information within a restricted group of people poses an increasing
challenge in the globally networked world. Therefore, the second possibility to reduce the
negative effect of information contamination could be achieved by further developing the
RT-CIT method to increase the method’s robustness against information contamination.

Possible solutions to information contamination

In this regard, Lukacs and Ansorge (2019) recently proposed an adjusted RT-CIT. The I-CIT
utilizes a shared feature (e.g. home-relatedness) between the so-called inducer items and
the probes to induce response conflict. To illustrate the principle, we come back to our
Eritrea-Ethiopia asylum example. In the I-CIT the participant is asked to categorize home-
referring inducers (e.g. 'HOME', ‘NATIVE'), foreign-referring inducers (e.g. ‘FOREIGN’,
‘OTHERS’), and various names of Ethiopian mountains, products, and towns. The name of
the Ethiopian items and the foreign-referring inducers share the same response key. This
is expected to lead to response conflict in residents of Ethiopia. For them, Ethiopian
items refer to home, but they must press the response key associated with foreign. No
response conflict is expected in residents of Eritrea, even if they know the Ethiopian moun-
tains, towns, and products, because they are still foreign. Using autobiographical infor-
mation, Lukacs and Ansorge (2019) showed that a ‘guilty’ group that has been instructed
to hide their identity showed the expected I-CIT-effect. Moreover, an ‘informed innocent’
group (i.e. non-deceptive participants who possess the critical information) did not show
the I-CIT-effect, suggesting the I-CIT is immune to information contamination.

The I-CIT bares some similarity to the autobiographical Implicit Association Test (alAT;
Sartori et al.,, 2008), an established test for assessing autobiographical memory. With the
alAT it is possible to evaluate which of the two autobiographical events is true (for a
review see Agosta & Sartori, 2013). True events are identified by shorter RTs when sharing
the same response key as the ‘true’ category compared to when the event shares the
response key with the ‘false’ category. Verschuere and Kleinberg (2017) showed that the
alAT can also be used successfully in web-experiments for assessing autobiographical
memory. While the alAT has applied potential, it must be taken into account that a meta-
analysis found it had lower average effect size compared to the CIT (Suchotzki et al.,
2017). One explanation could lie in an important design difference: The RT-CIT varies trials
with and without response conflict on a trial by trial basis, whereas the alAT varies them
by blocks. Participants may therefore more easily control their RTs in the alAT compared
to the CIT.

The current study

The goal of this study was to examine the impact of information contamination on the I-
CIT and the alAT. To our knowledge, this is the first study that investigates information
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contamination on the alAT. This was done with an online experiment using a scenario of
identifying the true nationality. For the study, Dutch and British participants were
recruited. Within the British participants, there were two groups: The information-con-
tamination group consisted of British people which all had good knowledge about
factual details of the Netherlands. The other group consisted of British people without
any specific knowledge about the Netherlands. Therefore, these three groups resulted:
Dutch group, UK naive group, and UK contamination group. Our main predictions were
that the I-CIT and the alAT show above chance classification performance both when dis-
criminating the Dutch from the UK naive as well as when discriminating the Dutch from
the UK contamination group. We further test the hypotheses that the predictors of the I-
CIT (dCIT) and the alAT (D;) are larger in the UK contamination group than in the UK naive
group which would be a sign against immunity to information contamination. Finally, we
investigated if there is a difference in the Dutch/UK classification performance between
the I-CIT and the alAT.

Method

The experiment was approved by the ethical committee of the Faculty Social and Behav-
ioral Sciences of the University of Amsterdam (approval number: 2020-CP-2352). Data,
code, and preregistration are publicly available on https://osf.io/8wyf6/.

Deviations from preregistration

After data collection, but before testing the hypotheses, we realized that one of our exclu-
sion criteria (the recognition test) was not well designed and would have led to the
unnecessary exclusion of the majority of our sample (64-76%, for the alAT and I-CIT
respectively). Stage 1 (screening) served to assess eligibility for our study, and those
who met inclusion criteria were invited for stage 2 (the RT-tasks). At the end of stage 2,
we had a brief recognition test that we planned to use as a double check of group assign-
ment. In this test, participants were presented with 3 Dutch (probe) items amongst 12
(irrelevant) foils and participants should mark the Dutch items. However, we did not
set a limit to the number of items they could select nor have any penalty for wrong
responses. Participants selected on average 4.7 items, hence most made at least one
‘error’. Sticking to the preregistered exclusion criterion would entail excluding most par-
ticipants based on a dubious test. We therefore dropped this measure as ground for exclu-
sion. We do report the results of the planned, but underpowered, analyses and show our
main findings hold.

Procedure
Stage 1 — screening. Dutch and British participants that were between 18 and 50 years
old were eligible to participate in the screening. This took participants about three
minutes to complete, and participants were compensated with 0.35 GBP (~ 0.50 USD).
Participants were recruited over the online platform Prolific.

Participants provided informed consent. Participants were asked to indicate the
country that they would call their ‘home’ and their ‘native’ country, to estimate the
amount of time they spent in the Netherlands in their entire life and to rate their
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knowledge about the Netherlands on a 7-point Likert scale (1 = very poor, 7 = very good).
Then, participants were presented with ten single-choice knowledge questions about the
Netherlands in which participants needed to indicate which of the five options (e.g.
Zeldonk, Ipelo, Utrecht, Winddicht, Omert) is connected to the Netherlands. For the com-
plete list of items, see https://osf.io/8wyf6/. To discourage participants to look up the
answers, we did not use incentives for correct answers and each question needed to
be answered within 10 s. After every question, participants were asked to indicate their
confidence that the answer is correct on a 7-point Likert scale (1 = not confident at all; |
guessed, 4 =relatively confident, 7 = extremely confident).

Because we were interested in the knowledge of participants, we required a question
to be answered correctly and with a confidence of 5 or higher to be scored as ‘known’.
Based on the answers and confidence ratings, we looked for the three questions that
divide the screened participants most evenly into the following three groups while includ-
ing as many of the screened participants as possible. Group 1 (Dutch): Participants who
indicated the Netherlands as their home and native country, and who knew the
answers to those questions about the Netherlands whose items will be used in the I-
CIT. Group 2 (UK contamination): Participants who indicated the United Kingdoms as
their home and native country, and who that also knew the answers to those questions
about the Netherlands. Group 3 (UK naive): Participants who indicated the United King-
doms as their home and native country, and who answered the questions about The
Netherlands incorrectly or with a confidence of 1 (i.e. guessing).

Stage 2 - RT-task. In a second stage, one to three days after the screening, participants
were invited to the RT-task. The possibility to participate in the second stage ended eight
days after the invitation. Participants again provided informed consent.

Participants were asked to imagine a scenario in which they need to use an online
service that is not available for Dutch citizens. During the registration for this service,
they indicated to be from the United Kingdoms. Participants were told that the service
provider is required to use precautions against people providing wrong nationality infor-
mation and that the following task is used to verify if they truly are from the United King-
doms. Participants should try to convince this automated test to be from the United
Kingdoms. This was the truth for the UK naive and UK contamination group, and a lie
for the Dutch group. Then, the task specific instructions followed, which differed depend-
ing on the assignment to either the I-CIT or the alAT task. Task assignment was done
based on the participant number which was randomly assigned by Inquisit (version
6.2.1; Inquisit, 2020) - the software used for the RT-tasks.

Inducer-Concealed Information Test. The |-CIT was mimicked after Lukacs and Ansorge
(2019). Participants were asked to answer the question ‘Is this connected to my home?’.
They were presented with the three YES-inducer items (‘Home’, ‘Native’, ‘Local’) and six
NO-inducer items (e.g. ‘Foreign’, ‘Abroad’, ‘Others’). Participants were told that, to be con-
vincing, they need to press YES (‘A’-key) only when one of the YES-inducer items
appeared. In all other cases they need to press NO (‘L’-key). Figure 1 shows an exemplary
segment of the I-CIT. The complete list of items used in the I-CIT is displayed in Table 1.’
They were also instructed to respond as fast and accurately as possible. Feedback was
given throughout the task by a TOO SLOW’ appearing on top of the stimulus after
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YES-inducer

irrelevant

NO-inducer

probe Block 1

probe Block 2
NO-inducer
YES-inducer
m irrelevant

Figure 1. Exemplary segments of the I-CIT.

time

Table 1. Items used in the I-CIT.

ltem

category Items
Location City Club
Probe Schiphol Utrecht Ajax
Irrelevant Zaventem, Kortrijk, Ondermeer, Winddicht, Omert, Ipelo, Cres, Teucer, Eetion,
Oostende Zeldonk Priam

YES-Inducer Home, Native, Local
NO-Inducer Foreign, Abroad, Others, Theirs, Another, Alien

800 ms until a response was given or the response deadline of 1500 ms was reached, and
by a ‘'WRONG’ message appearing below the stimulus for 400 ms in case of an error. Par-
ticipants completed a practice block with 24 trials in which each item was presented once
in random order. If participants had less than 50% correct for any item type, the practice
block was repeated (up to two times). The main task contained three blocks, one for each
information (Location, City, Club) with a short, self-paced break between blocks. Each
block started with 8 burn-trials that were excluded from the analysis to get participants
accustomed to the task again after the break. Then followed the 135 test trials that
were divided into three sub-blocks of 45 trials (5 YES-inducer, 10 NO-inducer, 6 probes,
24 irrelevants). Item order within a sub-block was randomized.? Every inducer was pre-
sented 5 times, and every irrelevant or probe item 18 times per block. This results in a
total of 405 test trials (54 probe, 216 irrelevant, 45 YES-inducer, 90 NO-inducer).

Autobiographical Implicit Association Test. The scenario in the alAT condition was the
same. Participants were asked to use the ‘A" and ‘L’-keys to categorize statements into
response categories shown on the top left and top right of the screen. Statements that
were presented in green (logical statements) needed to be categorized into TRUE or
FALSE; statement presented in white (autobiographical statements) into ‘l am from the
Netherlands’ and ‘I am from the United Kingdoms’ (see Table 2 for the complete list of
statements).> Participants were instructed to answer as fast and accurately as possible.
Feedback was given throughout the task by a ‘WRONG’ message appearing below the
statement until the correct response was given (following the D; scoring scheme of
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Table 2. Statements used in the alAT.
Category Statements

Logical True | am in front of a screen
| am participating in a study
| am reading words
| am classifying sentences
| am using a keyboard

False | am climbing a mountain

| am in the sea
| am looking at birds
| am watching a movie
| am using a pan

Autobiographical The Netherlands The Netherlands is my home country
| am native to the Netherlands
My nationality is Dutch
| own a Dutch Passport
| come from the Netherlands

United Kingdoms The United Kingdom is my home country

| am native to the United Kingdom
My nationality is British
| own a British Passport
| come from the United Kingdom

Greenwald et al., 2003). The alAT is divided into seven blocks with brief instructions at the
beginning of each block. The logical discrimination block (block 1, 20 trials) consisted of
logical statements only. The initial autobiographical discrimination block (block 2, 20
trials) consisted of autobiographical statements only. In the initial double categorization
practice block (block 3, 20 trials), and in the initial double categorization block (block 4, 60
trials) participants alternately saw logical and autobiographical statements and needed to
classify them both according to their respective, color coded, categories. The reversed
autobiographical discrimination block (block 5, 20 trials) consisted of autobiographical
statements only, but with reversed category-key bindings compared to block 2. Finally,
the reversed double categorization practice block (block 6, 20 trials) and the reversed
double categorization block (block 7, 60 trials) combined the category-key bindings
from block 1 and block 5. The category-key bindings of block 2 were assigned based
on the subject number which was randomly generated by Inquisit. Data from blocks 3,
4, 6, and 7 are used in the analysis (see D; measure in Greenwald et al., 2003).

Post-test recognition test. After the RT-task, participants were asked to select the items
from the list of all probes and irrelevants for which they are ‘fairly certain to very certain’
that they are connected to the Netherlands.* Finally, participants were thanked,
debriefed, and given the code to be entered on Prolific.

Participants

After screening the preregistered maximum of 2200 participants (300 Dutch, 1900 British),
we had 209 participants in the Dutch group, 155 in the UK contamination group, and 260
in the UK naive group, for a total of 624 participants eligible for the RT task. Of those, 355
(57%) completed the second stage. Twenty participants (6%) were excluded from the
analysis. One participant revoked the consent, 19 participants (8 Dutch, 2 contamination,
9 naive) did not reach the pre-registered minimal requirement of at least 40% correct on
each item type in the I-CIT.”> No participant needed to be excluded in the alAT condition.
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Table 3. Demographic information.

Dutch Contamination Naive Collapsed
I-CIT n 45 44 64 153
Sex 33% female 20% female 81% female 49% female
Age 26.8 (7.4) 345 (7.7) 27.7 (8.4) 29.4 (8.5)
alAT n 73 55 54 182
Sex 34% female 36% female 70% female 46% female
Age 259 (7.2) 34.2 (8.0) 28.1 (7.5) 29.1 (8.3)
Collapsed n 118 99 118 335
Sex 34% female 29% female 76% female 47% female
Age 26.3 (7.3) 343 (7.8) 27.9 (8.0) 29.2 (8.4)

Note: Standard deviations are reported in the parentheses.

The final sample consisted of n = 335 participants (54% of the invited participants). It took
participants about 10 min to complete the RT-task which was reimbursed with 1.10 GBP
(~ 1.50 USD). Demographic information per condition is shown in Table 3.

Results

Following the preregistration, we excluded incorrectly answered trials and trials with
latencies smaller than 200 ms or larger than 1499 ms from the analysis in the I-CIT. A
total of 3480 trials (5.6%; 2695 inducer trials, 785 non-inducer trials) were excluded. In
the alAT, we only excluded trials with latencies larger than 10,000 ms as preregistered
and suggested by Greenwald et al. (2003). A total of 6 trials (0.02%) were excluded.

To classify participants in the I-CIT condition, we used the normalized within partici-
Mgr(probe) — Mgr(irrelevant)
SDgr(irrelevant)
Verschuere, 2015). Dutch participants are expected to show a positive dCIT score indicat-
ing recognition of the probes and a link between the probe and the participants’ home,
according to Lukacs and Ansorge (2019). Naive participants are expected to show a dCIT
score around zero indicating that the probe could not be distinguished from irrelevant
items. If the I-CIT indeed is immune to information contamination (Lukacs & Ansorge,
2019), then we expect dCIT scores of the contamination group to be around zero
(because the probe is not linked to the participants’ home); if not, we expect positive

dCIT scores (due to probe recognition).
Individual classification in the alAT was done using the D;-measure proposed by
Greenwald et al. (2003). D; is an equal weight average between Dpcrice anNd Drest.
DPracrice + DTest

(D = f)' Dprgctice aNd Dreg; are the differences in mean RT between the con-

gruent versions (the labels ‘TRUE’ and ‘l am from the United Kingdoms' share the response
key) and incongruent versions (the labels ‘TRUE’ and ‘l am from the Netherlands’ share the
response key) of the respective block divided by their pooled standard deviation (e.g.
Mgr(congruent testblock) — Mgr(incongruent testblock)

pant probe-irrelevant difference dCIT = (Kleinberg &

. with

DTest =
SDPooled

(ncongruent — 1)=var(R Tcongruent) + (nincongruent — 1)xvar(R Tincongruent)
SDPooIed =

). D; values

Ncongruent + Nincongruent — 2

greater than zero result from slower responding in congruent blocks than in the
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Table 4. Mean reaction times.

I-CIT alAT
Probe- True/ 'l am from the UK' False/ ‘I am from the UK’
Irrelevant and False/ ‘l am from and True/ 'l am from the Block
Group Probe Irrelevant  Difference the Netherlands’ Netherlands’ Difference
Dutch 442 (50) 438 (50) 4.2 (15.8) 1026 (183) 962 (216) 64 (166)
UK contamination 426 (45) 423 (43) 3.2(11.9) 823 (159) 983 (224) —159 (185)
UK naive 406 (46) 409 (45) —-3.4(11.7) 887 (213) 1087 (213) —199 (211)

Note: RTs are reported in ms, standard deviations are reported in parentheses.

incongruent blocks (i.e. a response conflict in the congruent block). Therefore, positive D,
values are expected for Dutch participants. Negative D; values on the other hand indicate
British nationality.

While we rely, per our preregistration, solely on the dCIT and D; scores for hypothesis
testing, we report RTs for both tasks in Table 4 to provide a comprehensive picture of how
participants of the three conditions responded in the two tasks. Inspection of Table 4
shows larger probe-irrelevant differences for knowledgeable participants (Dutch, UK con-
tamination) than for naive participants in the I-CIT. Table 4 further shows that the Dutch
group had longer RTs for the TRUE/ ‘Il am from the United Kingdoms’ block than for the
TRUE/ ‘I am from the Netherlands’ block. Both UK groups showed the reversed pattern.

To help assess the evidential value of the seemingly small between group differences
in the I-CIT, we conducted a Bayesian analysis of variance with a Cauchy prior (scale =.5)
of group (Dutch, UK contamination, UK naive) on the probe-irrelevant difference. This
analysis was not preregistered and is not used for hypothesis testing. The data were 7
times more likely under the hypothesis that there is an effect of group on the probe-irre-
levant difference than under the null-hypothesis without a group effect (BF,q=7.0). We
also conducted post-hoc group comparisons using a two-sided Bayesian t-test with a
Cauchy prior (scale =.707). The uncorrected Bayes factors indicating how many times
more likely the data is under the hypothesis that there is a difference between the
respective groups relative to the null-hypothesis were: BFpyich/naiveo = 7-2, BFputch/
Contamination,0 = -23, and BFyaive/contaminationo = 7.3. The same Bayesian analysis for the
alAT showed the data was 4*10'" times more likely under the hypothesis that there is
an effect of group relative to the null-hypothesis (BF;o = 4.0¥10""). The results of the indi-
vidual post-hoc comparisons show that the data were more likely under the alternative
hypothesis (i.e. that there is a between group difference) relative to the null-hypothesis
for Dutch vs. UK naive and Dutch vs UK contamination comparison but not for the UK
naive vs UK contamination comparison (BFpytch/Naive,0 = 3.9%10% BFbutch/contamination,0 =
1.4%1 08; BFNaive/Contamination,0 = -33)-

Preregistered analyses

Without information contamination (i.e. discrimination between Dutch and UK naive par-
ticipants), the classification performance of the I-CIT was slightly above chance with an
area under the receiver operator characteristics curve (AUC) of .65 (95% Cl: [.55, .76]). In
other words, the I-CIT can distinguish between Dutch and naive British participants
above chance, but only slightly. The critical classification in a scenario with information
contamination, however, is between the Dutch and the UK contamination group. The I-
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CIT could not distinguish between the two groups (AUC =.52; 95% ClI: [.40, .64]) which is
not significantly different from chance level performance.

Using D; for the same classifications in the alAT conditions showed above chance per-
formance, not only for the Dutch versus UK naive classification (AUC =.88; 95% Cl: [.82,
.94]), but also for the critical Dutch versus UK contamination classification (AUC = .86;
95% Cl: [.80, .93]). These results show that not only can the alAT also successfully dis-
tinguish between Dutch and knowledgeable British participants, it can do so with a per-
formance comparable to the Dutch-naive classification.

While successful Dutch versus UK contamination classification is crucial for applied pur-
poses, this is not sufficient to show that a test protocol is immune to information contami-
nation. If a test protocol is truly immune to information contamination, then the index used
to classify a person should not be influenced by information contamination. A Bayesian
one-sided independent samples t-tests with Cauchy priors (scale =.707) showed that the
data are 17.8 times more likely under the hypothesis that the dCIT score for the contami-
nation group is larger than that of the naive group, compared to the null (or immunity)
hypothesis that they do not differ. Thus, the I-CIT is clearly not immune to information con-
tamination (see Figure 2). A Bayesian one-sided independent samples t-tests with Cauchy
priors (scale =.707) showed that the data are 3.45 times more likely under the null (or
immunity) hypothesis that the D; scores of the alAT do not differ between the contami-
nation group and the naive group, compared to the null hypothesis that the scores of
the contamination group would be larger than those of the naive group. Thus, there
was some evidence that the alAT is immune to information contamination (see Figure 3).

Finally, we directly compared the classification performance of the I-CIT and the alAT in
the task that resembles the problem practitioners face the most (i.e. to identify the Dutch
participants among all three groups). We calculated DeLongs’ test for differences in ROC
curves. The classification performances differed significantly, D(226.6) =4.65, p <.001,
with the alAT showing more accurate classification (AUC =.87; 95% Cl: [.82, .92]) than
the I-CIT (AUC =.60; 95% Cl: [.50, .70]).

Inducer-CIT
0.15 -
0.10

0.05 -

dCIT

0.00

-0.05 4

-0.10 -

[ T 1
Dutch UK contamination UK naive
Group

Figure 2. Mean I-CIT scores (dCIT). Note: The 95% credible interval indicates the range in which the
true parameter falls with a probability of 95%.
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Figure 3. Mean alAT scores (D,). Note: The 95% credible interval indicates the range in which the true
parameter falls with a probability of 95%.

Exploratory analyses

To make sure that our deviation from the preregistration did not drastically change the
results and conclusions, we also tested the main hypotheses on the reduced data set
(i.e. after exclusions based on the post-test recognition; leaving n =103 divided into n,.
citdutch = 10, Nicitcontamination = 6; Ni-citnaive = 21, NaiaTdutch = 20, NalaTcontamination = 23, and
NaiaTnaive = 23). The only result that qualitatively changed was that the I-CITs performance
of discriminating Dutch and naive UK participants was not above chance in the reduced
data set (AUC =.58; 95% Cl: [.33, .82]). Note that this result was based on only 31 partici-
pants (10 Dutch, 21 naive UK). The alAT showed high classification performance also in the
reduced data set (AUC=.87; 95% Cl: [.77, .98]). Regarding the Dutch versus UK contami-
nation classification, the I-CIT did not perform above chance (AUC =.53; 95% Cl: [.21, .85])
but the alAT did (AUC =.82; 95% Cl: [.70, .95]), confirming the results of the main analysis.

Discussion
Key aims and findings

Computerized paradigms such as the RT-CIT have been shown to be able to detect that
someone provides false information about their nationality. However, assessing recog-
nition of details related to nationality, there is a risk the test will err for truth tellers
who are knowledgeable about the tested nationality. The present study addressed this
information contamination scenario, which is problematic for the traditional RT-CIT
(Lukdcs & Ansorge, 2019). However, two other RT-based paradigms might not be
affected by information contamination: the novel I-CIT (Lukidcs & Ansorge, 2019) and
the alAT (Sartori et al, 2008). We tested Dutch participants, and British participants
with and without knowledge about the Netherlands. We were primarily interested to
see how well the two tests would perform in the most challenging situation: to discrimi-
nate Dutch participants from British participants with knowledge about the Netherlands
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(i.e. contamination group). Our results showed that the alAT was able to discriminate
between the Dutch and the contamination group, but the I-CIT was not.

The I-CIT is vulnerable to information contamination

Contrary to the results of Lukacs and Ansorge (2019), we found a larger I-CIT-effect for the
UK contamination group than for the UK naive group, suggesting the I-CIT is vulnerable to
contamination. In their original study introducing the I-CIT, Lukacs and Ansorge (2019)
used autobiographical information (country of origin, date of birth, and favorite animal)
and familiarity-related inducers (e.g. ‘Familiar’, ‘Recognized’, ‘Mine’, ‘Unfamiliar’,
‘Unknown’, ‘Foreign’ etc.). The inducers indicating familiarity required a YES response,
all other stimuli including the probes a NO response. For guilty participants, they
argued that because familiar inducers and the probes share the self-relatedness
feature, but require a different response, there is a response conflict. This leads to
longer response times for probes as compared to the irrelevant items (which are not
self-related, hence no conflict). And indeed, they found the guilty group, but not the con-
taminated innocent group, to show an I-CIT effect. In contrast, we found I-CIT effects (of
similar magnitude) both in the Dutch and the UK contamination group which is a strong
indication that home-relatedness did not cause the effect. We see at least two possible
reasons for this discrepancy: our implementation to test for home-relatedness was subop-
timal or home-relatedness is not a suitable feature for the I-CIT. First, we tested for the
nationality whereas Lukdcs and Ansorge (2019) tested for the identity of participants.
As a result, we used home-relatedness as the conflict inducing feature and adapted the
inducer items accordingly (incorporating the feedback from the original paper’s first
author). It could be, however, that the probes (Schiphol, Ajax, and Utrecht) were not
strongly connected to ‘home’ for all participants. For instance, for someone typically
relying on the local airport instead of Schiphol. If this is true for a substantial part of
Dutch participants, this could explain why did not find larger I-CIT effects for the Dutch
than the UK contamination group. Second, home-relatedness might simply not be a suit-
able feature to induce response conflict in the I-CIT. Due to the lack of research on the I-
CIT, we can only speculate about what properties a feature needs to reliably lead to an I-
CIT effect (e.g. high saliency).

The validity of the I-CIT

The I-CIT did not differentiate between the Dutch and UK contaminated group, but we did
find a small I-CIT effect in both groups. If the response conflict was not induced by home-
relatedness, what mechanism might explain this small I-CIT effect? We see at least two
possibilities. First, our choice of irrelevant items could be argued to have caused an I-
ClT-effect. We used fictional and lesser-known names as irrelevant items. This led to a
feature (word familiarity) shared between the probes and the inducers. While this
feature is not only shared with the YES-but also with the NO-inducers (since these are
also words), some degree of response conflict or at least response uncertainty could
have influenced the Dutch and the UK contamination group. Second, the probes were
recognized as task relevant by the Dutch and the UK contamination group. This made
the probes stand out among a majority of irrelevant items which could lead to an
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orienting response (Lykken, 1974; Sokolov, 1963) disrupting the decision-making and
increasing the RTs (Verschuere et al., 2004; for a review see Verschuere & Ben-Shakhar,
2011). The slowing due to the orienting response is relatively small but comparable to
the RT differences reported in our study. The two explanations are not mutually exclusive.
But in either case response conflict due to home-relatedness cannot explain the observed
I-CIT effects.

Verschuere and De Houwer (2011) argued that stimulus-response incompatibility and
the resulting response conflict is crucial to find robust probe-irrelevant differences. In the
classic RT-CIT, target items are used to manipulate the stimulus-response compatibility of
probes depending on the participant’s knowledge. Naive participants can perform the
task solely by judging the familiarity of items since only the targets are familiar to
them. For knowledgeable participants, probes are also familiar, but they are instructed
to press the key related to unfamiliarity leading to stimulus-response incompatibility.
Suchotzki et al. (2018) showed that increased target familiarity and more targets lead
to larger probe-irrelevant differences. They argued that participants relied more on fam-
iliarity to do the RT-CIT. Matsuda et al. (2009) omitted target items entirely and did not
find a probe-irrelevant differences in RTs (while differences in the event related potentials
persisted). That is not to say that the familiarity of targets is the only way to induce
response conflict. Lukdcs and Ansorge (2019) argued that other features (e.g. self-related-
ness) also lead to response conflict if the feature is shared by the YES-inducers and the
probe. However, of the three YES-inducers that they used only ‘MINE" was self-referring
- ‘FAMILIAR" and ‘RECOGNIZED’ both referred to familiarity. It is therefore unclear why
these should not have induced response conflict in the contamination group as well.
This, in addition to our findings, warrants caution and further investigation about the
assumptions and boundary conditions of the I-CIT before applied use should be
considered.

The alAT as a tool to detect false nationality claims

The alAT accurately discriminated between Dutch and British participants and did not
show reduced classification performance for British participants with knowledge about
the Netherlands. This is plausible because the alAT is not based on the recognition of
information but on the associations between the response labels (Sartori et al., 2008).
In blocks in which the autobiographic label ‘I am from the Netherlands’ is paired with
the logical label ‘True’, response times for participants for which the statement ‘I am
from the Netherlands’ is true (the labels are associated; i.e. Dutch participants) will
respond faster than in blocks in which ‘I am from the Netherlands’ is paired with
‘False’. Those associations are independent of the participant’s knowledge. Our results
are in line with previous alAT studies without a contamination group (for reviews see
Agosta & Sartori, 2013; Suchotzki et al., 2017) and show that the alAT can be a valid
tool to assess someone’s nationality even if that person has knowledge about the
country of his fake nationality.

The good classification accuracy of the alAT, even in the face of information contami-
nation, does not imply the alAT is flawless. If participants are instructed on how to fake the
alAT, e.g. by slowing down responses in one block, they are able to do so (Agosta, Ghir-
ardi, et al., 2011; Hu et al., 2012; Suchotzki et al., 2017; Verschuere et al., 2009). Although
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faking could not be prevented so far, Agosta, Ghirardi, et al. (2011) developed algorithms
to detect faking. However, it seems likely that this algorithm could be tricked if the par-
ticipants get instructed to also slow their responses in the single categorization blocks
(blocks 1, 2, and 4). Another limitation of the alAT regards the labels and statements
that can be used. Agosta, Mega, et al. (2011) showed that negative statements (e.g. ‘I
do not own a Dutch passport’), counter-affirmative statements (e.g. ‘l own a passport
from another country than the Netherlands’), and negative labels (e.g. ‘I am not from
the Netherlands’) reduced the alATs classification performance. Therefore, the alAT
needs to contrast two specific autobiographical facts. In a forensic setting, this could
be the crime and the alibi. In the context of nationalities, the examiner needs to have a
strong suspicion about the true country of origin for the alAT to perform optimally.
Lastly, even though information contamination does not seem to be a problem for the
alAT, association contamination might be. In three mock crime studies, Dhammapeera
et al. (2020) showed that the alAT could accurately distinguish between guilty participants
that executed a mock crime and innocent participants that fulfilled a control task.
However, the classification performance of the alAT was reduced when participants ima-
gined the contrasting statement as their alibi A similar problem could arise in the nation-
ality confirmation setting if a British citizen was born and raised in the Netherlands, and
views the Netherlands as her/his home. Formally, this person is British but emotionally
she/he is Dutch. Research on how to overcome this challenge might be valuable for prac-
tical applications. Any imperfect classification system in the context of deception detec-
tion raises ethical issues about when it should be applied and how the results should be
incorporated in the decision-making process. It could be tempting to strongly rely on such
tests, since they do not pose any risk to the examinee, they are easily applicable, and they
give the examiner an objective result. However, after carefully validating the test outside
of the laboratory, we urge practitioners to use the information provided by tests like these
as an addition to other sources of information and not as a replacement.

Limitations

This study is not without its limitations. We see at least three limitations worth discussing.
First, we chose a quasi-experimental design to increase the ecologic validity by using pre-
existing knowledge about the Netherlands. In terms of internal validity, however, this is
inferior compared to a truly experimental design and introduces the possibility of
between group differences (e.g. gender, age, level of education, motivation) that could
impact the response times other than the nationality and knowledge. For instance,
gender happened to covary with group. But an exploratory analysis showed there was
no impact on the |-CIT-effect, see supplementary materials (https://osf.io/8wyf6/).
Second, the applied goal of this study also called for a scenario in which such a test
might be applied, such as nationality confirmation. While we did our best to optimize
both tests for this scenario, it might not be ideal for the I-CIT. Strictly speaking, we did
not test nationality directly, but we tested the home-relatedness of the probes. It
seems reasonable to assume that the probes are not home related for the two British
groups, but it is less clear for the Dutch group. For instance, not all participants may
strongly relate the specific probes used (Schiphol, Ajax, and Utrecht) to their home. If
and by how much this diminished the I|-CIT-effect for the Dutch group cannot be
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estimated in this study. However, the comparison between the UK naive and the UK con-
tamination group is not affected by this. A second point connected to the items used in
the I-CIT also needs to be addressed. Unexpectedly, we found a slightly negative I-CIT
effect for naive participants, which means that naive participants responded quicker to
the probes than to the irrelevant items. A core assumption of the CIT is that probes
and irrelevant items should be indistinguishable by naive participants and lead to
similar RTs. We can only assume that this is due to item properties. However, such item
effects reduce the dCIT scores for all groups, hence cannot explain that the contaminated
groups showed an |-CIT effect.

Third, it is yet to be investigated to what extent our results generalize to other situ-
ations. Again, we started out with a problem practitioners face and applied both test
to the best or our ability and in consultation of the tests’ inventors. For the alAT, this
meant using unambiguous, simple labels and sentences that needed to be classified.
One could argue that we did not use the same information in both tests (e.g. to use ‘Schi-
phol’in both tests, we could have used sentences like ‘Schiphol is in my home country’) to
make the alAT and the I-CIT more comparable in this regard. However, this would be an
unnecessarily indirect way of assessing the citizenship with the alAT and could lead to
worse performance. If our results still hold in other scenarios (e.g. a mock crime with
‘wallet’ as a probe for the I-CIT and the corresponding sentence ‘I stole the wallet’ for
the alAT) remains to be investigated. It could also be that the home-relatedness feature
is not strong enough to induce response conflict (and therefore not suitable to assess
the nationality) but the I-CIT would show better performance with identity information
(as used by Lukacs & Ansorge, 2019) or specific crime knowledge.

Avenues for future research

In future research, it would be valuable to compare the accuracy of RT-based tests to pro-
cedures that are currently applied to determine nationality. Lacking hard facts (e.g. a pass-
port, that may have been lost or thrown away) assessing nationality can be a difficult task.
Surveying Dutch Immigration Service officers, van Veldhuizen et al. (2017) found that it is
common to probe asylum seekers on their knowledge (e.g. home country, the flight route
to Europe, etc.). The answers on such questions are then assessed on indicators like con-
sistency and plausibility (Maegherman et al., 2018). But these indicators are poorly
specified, and their validity is faint at best (DePaulo et al., 2003). Therefore, it seems valu-
able to establish the validity of current procedures in a controlled setting where one has
ground truth (e.g. a passport), and to compare it with the RT-based tests.

Conclusion

Recognition-based paradigms such as the RT-CIT are error-prone when truth tellers know
the to-be tested information. The present study suggests the I-CIT, a variant of the RT-CIT,
is no exception. At the same time, our results show that the alAT was not affected by
knowledge about the falsely claimed nationality. Therefore, the alAT could be a valuable
instrument to identify people claiming to have a false nationality — a problem that boarder
control and immigration agencies face daily.
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Notes

1.

Due to changes in the scenario, we could not use the same inducer items as Lukécs and
Ansorge (2019). However, we contacted the developer of the I-CIT, Gaspar Lukacs, to
discuss our adjustment before data collection. He agreed that the inducers should be
adjusted to the scenario and suggested a minor change to one of the inducer items which
we incorporated.

Note that this is more random than in the original study by Lukdcs and Ansorge (2019) in
which an inducer was never followed by another inducer.

. We consulted the developer of the alAT, Giuseppe Sartori, about the labels and items (logical

and autobiographical) and adapted two logical items according to his suggestions.

On average, participants selected 4.7 items even though only 3 items were connected to the
Netherlands. While this is a sign that we chose realistic items, it also indicates that participants
applied a low threshold of certainty to select an item. However, the post-test recognition test
can only serve its purpose as a knowledge check when a high certainty threshold is applied.
Therefore, we did not use data of the post-test recognition test.

. While this seems like a low benchmark, there is a strong response tendency towards the 'no’

button in the I-CIT because participants need to press ‘yes’ only for home-referring inducers
which make up only 11% of test trials.
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