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Abstract
Perceived similarity is influenced by both taxonorand thematic relations. Assessing taxonomiciogiat
requires comparing individual features of objeckereas assessing thematic relations requires axglor
how objects functionally interact. These procesggsear to relate to different thinking styles: edost
thinking and a global focus may be required to esgpfunctional interactions whereas attention taidland
a local focus may be required to compare spef@étures. In four experiments we explored this ioga
assessing whether a preference for taxonomic amdtie relations could be created by inducing alloca
global perceptual processing style. Experimentsgdriied processing style via a perceptual taskused a
choice task to examine preference for taxonomics(x@thematic) relations. Experiment 4 induced
processing style and examined the effect on siityileatings for pairs of taxonomic and thematicalyated

items. In all cases processing style influencediepeace for taxonomic/thematic relations.

Keywords: Categorization; similarity; thematic relations; pessing style; consumer behaviour.
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Modulation of taxonomic (ver susthematic) similarity judgments and product choices by
inducing local and global processing.
When determining similarity between concepts, pesiresearch has highlighted a distinction between
taxonomic similarity and thematic similarity. Qftsimilarity is described as the degree to whict tinngs
share or differ on a set of features (e.g., Gen&nglarkman, 1997; Tversky, 1977). For example g edod
cat both have tails and fur and they both are walonded and bear live offspring but differ in otlaspects
such as their ability to climb and number of teefiese taxonomic features tell us that both capldeed
into the “mammal” category but that cats and dagshat the same type of mammal. Taxonomic relation
therefore serve to group and differentiate objacthe world (Markman & Wisniewski, 1997).

Although important, taxonomic relations do not det@e similarity entirely; thematic relations also
have a large influence on similarity. Items arated thematically if they functionally interacttime same
scenario (Estes, Golonka, & Jones, 2011), thattisey perform complementary roles in a given &iton.
For example, a helmet has a number of functionswben used in combination with a motorbike a h¢lme
protects the head in an accident and keeps theshaekled from wind and rain. Both of these are
important, but only in the context of riding a matycle at speed. Thematic relations are theredborit
complementary rather than similarity between fesgumhematically related items can be similar imseof
features, but tend not to be because for two cdadeperform different and complementary rolesyth
ordinarily must have different features. Nevertiss| thematic relations do influence perceptions of
similarity (Estes, 2003; Golonka & Estes, 2009; @ioms & Estes, 2008). For example, Wisniewski and
Bassok (1999) asked participants to rate how sim#@s of objects were. The pairs were taxonoltyica
related (e.g., ship & canoe) and/or thematicallsgtesl (e.g., ship & sailor). Similarity ratings reehighest
for object pairs that were both taxonomically alneinbatically similar (e.g., ship & tugboat) compated
object pairs that were only taxonomically or theioadly related, indicating that the thematic redas
contributed to overall similarity judgments. Ba#xonomic relations and thematic relations theeefor
contribute to assessments of similarity.

Critically, thematic and taxonomic relations haveque and contrasting characteristics (Estes gt al.

2011). Thematic relations are external in thay thecur between multiple objects, concepts, peaple,
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events. They are also characterized by functionegration, whereby the things must perform
complementary roles in that relation. In contréstpnomic relations are characterized by intetyati that
they are based on the features of the objects #ieass Due to the different processes involved,
neuropsychological evidence indicates that taxon@nd thematic relations are processed in anatdignica
distinct cortical networks. For example, the tefhporo-parietal cortex is more strongly activaledng
thematic processing than during taxonomic procgs@alénine et al., 2009). Furthermore, localized
damage to the left anterior temporal lobe is asdediwith taxonomic impairment, whereas damaghdo t
left temporo-parietal cortex is associated witmtagc impairment (Mirman & Graziano, 2012a; Schwart
et al., 2011). Taxonomic and thematic processisg @licit distinct patterns of neural oscillativiaguire,
Brier, & Ferree, 2010). Overall then, it appedrat there is considerable research indicatingtthaking
about taxonomic and thematic relations relies diemdint processes that are neurologically dist{eee
Estes et al., 2011 for a recent review).

Interestingly, it appears that individuals havaastfor taxonomic or thematic relations, and that t
bias is stable across tasks. In a screening taskn@r and Brem (1999) presented a set of triadéioh
there is a base item (e.g., dog) and participdmiese whether a taxonomically related item (eay), @r a
thematically related item (e.g., bone) is most EmiAlthough the majority of participants showeal n
preference, 48% consistently chose taxonomicalited items whereas 11% consistently chose
thematically related times. Similarly, across éhexperiments Simmons and Estes (2008) found densis
preferences for taxonomic or thematic relationghkir experiments, participants completed triagks$an
which typically around a third consistently cholserhatic options whereas a third consistently chose
taxonomic options. This choice consistency was detnated across triad tasks asking people to chibese
most “similar” item, most “different” item and thiem most “like” the base item. Similar consistengs
observed when participants made similarity ratingisveen pairs of concepts.

Surprisingly this individual preference does ngbegr to be due to the demand characteristics of
making explicit judgements. Mirman and Grazianol@) got participants to complete a looking task in
which eye movements were recorded before a trigld ta the looking task, participants were showur fo

images, two of which were either related taxonoityaa thematically, and two of which were unrelhte
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the other pictures. After the pictures had beesgmrted for a 1300ms a word was played through spgak
and participants either clicked on the correspopgicture (active condition) or did nothing (passiv
condition). Analysis showed that, after word ortketpicture corresponding to the word was looked at
most, but also that the related picture was loaktadore than the unrelated pictures. The extewhioh
taxonomically related pictures captured attentelative to the thematically related pictures wdsudated
as an implicit measure of taxonomic preferences Was shown to significantly predict the degrewlich
participants made taxonomic choices in the subsedtiad task.

Taken together, these studies suggest that thenwalyich people think about the relations between
concepts may be relatively fixed. The question teask in the present study is whether preferémce
taxonomic/thematic relations may be malleable ahdther it can be altered by a seemingly unrelatskl t
Surprisingly, little work has examined the antecgg®f thematic and taxonomic judgements despée th
different processes they appear to entail. Assgdbematic relations requires integration, that is
examining how things can relate and interact watbheother. This seemingly requires a degree ofadist
thinking, as the interactions will typically not based upon perceptual similarity (e.g. featurBlsys it is
about considering an object as a whole in termtsgfotential uses and functions and considering these
relate to other objects. This type of abstract®aligned with what is often called global procegge.g.,
Burgoon, Henderson & Markman, 2013, Dijkstra efall2, Huntsinger, Clore & Bar_Anan, 2012). In
contrast, assessing taxonomic similarity requioesi$ing on the specific feature attributes of aisjend
comparing these. This means breaking down itenostimgir constituent parts in order to compare them.
This style of information processing is more coteie., less abstract) in nature as it relienugmecific
detail of numerous features. The focus on parterdhan the whole means that this type of prongssi
often referred to as local processing (e.g., Bungétenderson & Markman, 2013, Dijkstra et al, 2012
Huntsinger, Clore & Bar_Anan, 2012). It seems ttiet thinking thematically or taxonomically migheil
be aligned with a global and local processing stgtpectively. Processing conceptual informatiariglly
or locally has also been linked to processing #regptual world in a global (e.g.. attention towWiele
display) or local (e.g., attention to parts of theplay) manner (Derryberry & Tucker, 1994; Forser

Dannenberg, 2010). A wealth of research has thexrédoked at manipulating attentional focus in oitde
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investigate its effect on social or cognitive judgmts (for a review see Burgoon, Henderson & Markma
2013). This raises the possibility that inducinig@al or global perceptual focus could influenceference
for taxonomic or thematic relations. This papengaio examine whether this is the case.

Further support for the notion that global and Igracessing may influence the extent of taxonomic
and thematic thinking comes from the relationstepween a difference and similarity focus. Determgni
similarity involves assessing both commonalitied differences between concepts (Tversky, 1977) and
these appear to be differentially weighted whenkimg about thematic and taxonomic relations.
Taxonomic thinking involves comparison of featundsereas thematic thinking requires integrating gem
concepts. Gentner and Gunn (2001) induced taxanonthematic thinking by asking participants to
compare (taxonomic thinking involves comparisoffieatures) or integrate (thematic thinking requires
integrating concepts) a pair of concepts and tistmlifferences between the concepts. More diffegsn
were listed if the concepts had previously beenpamed, suggesting an association between thinking
taxonomically and detecting differences. In caostirthematic processing appears to involve a gréateas
on commonalities than on differences. Golonkalasigs (2009) asked participants to rate either how
different or how similar concepts were. Similajilggments were influenced much more by thematic
relations than were difference judgments, indigathmat thematic processing was associated with
identifying commonalities (which have a greatetuafce on similarity judgments) rather than differes.
Conceptually, thematically related items tend féediin their features (as a functional interactaiten
requires different features) and can only be unidedsby focusing on commonalities, with only a $ing
commonality required to make items thematicallyigimIn contrast, taxonomic processing involves
assessing both the commonalities and the diffeeebeveen items and weighing these up in order to
deduce similarity. Therefore taxonomic processsngore reliant on processing differences than #igm
processing. Importantly, thinking about simila#ior differences has been used as another way of
manipulating abstract or concrete thinking alongsidiucing a global or local processing (Fujita &derts,
2010; Mullen, Pizzuto, & Foels, 2002; for a revisge Burgoon, Henderson & Markman, 2618)e
therefore also examine whether inducing a locadbgldocus leads to a difference in focus on sirtiks or

differences, although this was not the centralaedequestion.
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In four experiments we examine whether manipudgtierceptual processing style influences the
degree of taxonomic thinking. We induced eithevcal attentional focus (focusing on small detarlparts
of objects) or a global attentional focus (attegdim the “whole” rather than individual parts). &uc
perceptual processing is linked with conceptuatessing and has previously been used widely tacedu
more abstract (global) or more concrete (locabkimg (Burgoon, Henderson & Markman, 2013, Dijkstr
et al, 2012, McCrea, Wieber & Myers, 2012). We presdl that local and global processing would thanef
induce taxonomic and thematic thinking, respecyivél set of experiments tested this general hyggith
by examining whether processing style influencedilarity judgments. In Experiment 1 participanteres
given a change blindness task in which they sedrfivea change between two successive images @& wer
asked to produce a caption describing what wasggainin the picture or were given no task (control
condition). The change blindness task was intenol@duce local processing by making participants
systematically focus on small parts of the pictuhereas the caption task was intended to produdsb|
processing by making participants focus on theemmage. Participants’ preference for taxonomic
relations was then measured using a choice taskiich they chose which two items were most similar.
Participants were also asked to report differemcescommonalities between other pairs of concepts i
order to examine the relation between global/lpcatessing and a similarity/difference focus atsaic
focus might support thematic/taxonomic thinkingpEsment 2 examined whether inducing a difference
focus would still influence preference for taxonomelations in a choice task even when the taskdid
explicitly ask about similarity relations. Experinte8 examined whether preference for taxonomidiceia
could still be influenced by using a different tagknduce local processing. Experiment 4 usedtlainv
subject design to establish whether similarity grgnts could be influenced within the same experiate

session.

Experiment 1
In Experiment 1 participants’ attentional focus we#ser primed or not and then participants

completed a triad choice task to measure preferemd¢axonomic (versus thematic) relations. Aftes t
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choice task participants listed differences or kinties between pairs of objects in order to erplMhether

priming also influenced a focus on differences sinailarities.

Method

Participants The control, global processing and local proogsgroups comprised 97, 47 and 47
participants. Participants were from a UniversityMilan, Italy. All participants (here and in selggient
experiments) were studying marketing in Englishe&pegg classes. Nevertheless all materials were
presented in both English and Italian.

Materials Design and Procedur&he experiment (and Experiments 2 and 3) too&epla a lecture
theatre at the start of a class, thus all groupe wedifferent classes. All participants in eacoup
completed the task at the same time. The differéocus was induced by a PowerPoint presentatiowrsh
on a large screen at the front of the lecture theafhe presentation showed participants a sefieght
change blindness trials. On each trial, two pesuiphotos) were presented alternately with aml@zeing
grey display for 30 seconds. The pictures weratidal except for a small detail. Pictures wereetakom
a Change Blindness program created by the Cogrittvence department at Indiana University which is
freely available to download and use at

http://cognitrn.psych.indiana.edu/CogsciSoftware@ieBlindness/#example®articipants searched for

this changing detail and wrote this down within 8@ window the stimulus was shown for. Two practic
trials preceded eight experimental trials. Inghabal processing group, the same eight pictures we
displayed (the versions with a single item missirgge not included) and participants were askedrite\a
caption describing each picture. Each caption bdzktwritten down in the 30s window the stimuli erer
presented for. The control group did not receiwe @ocessing style inducement.

All participants subsequently completed a chois& ta which they were given a base word (e.qg.,
dog) and then two responses, one of which was tarnarally related to the base word (e.g., cat),dther
thematically related to the base word (e.g., boNghe triads were used (see Table 1) sampled fnoon
research (Simmons & Estes, 2008). These stimuke wesviously designed such that the taxonomic and

thematic alternatives were matched for word fregyestrength of association with the base conceqt,



Local/Global Processing and Similarity
frequency of co-occurrence with the base conceptc@npleting the triad task, participants continoatb
a questionnaire that asked them to list eitheedbfices (N=47, 24 from the local processing grawp23
from the global processing group) or similaritietviieen items (N=47, 23 from the local processimmygr
and 24 from the global processing group). Instangiwere given on the questionnaire. Participaetew
given one minute for each pair to list differena@ssimilarities (commonalities) between four paifs
items. The pairs of items were chosen to range frem similar to very dissimilar: hamburger andhsus

watch and jewels, credit card and wallet, ipod ot

Results and Discussion
Choice task The percentage of taxonomic responses in Expetsril is shown in Figure 1. A one

way between subjects ANOVA with condition (glodakal, control) as a factor yielded a significafieet

10

of condition,F(2, 188) = 4.31, MSE = .0§,= .01573= .04. Paired comparisons (Fisher’'s LSD) showed

that there were significantly more taxonomic chsigethe local condition than the global condit{pn

.024), and significantly more taxonomic choiaes$he local condition than the control conditign (

.005). There was no difference between the obatrd global conditiong(= .84). Inducing a local
focus therefore made participants more likely toage taxonomically related items in the triad task
(relative to thematic relations). In other worghglucing a more concrete style of thinking in whicbal
details are important appeared to support taxonpnaicessing which involves comparing the featufes o
objects. Interestingly however, inducing globalus had no effect on taxonomic thinking. Beforawdng
further conclusions about why this might be theeaags important to establish whether this finduwgs due

to any particular specifics of the task, eitherc¢heice task or the task used to induce a gloluallfmcus.

Comparison task:-The mean number of items listed for the diffeeetask and commonality task for

the local processing and global processing condtaf Experiment 1 is shown in Table 2. Overalreno
differences were generated than similarities. @frast is whether the local processing inducenezhtd a
greater number of differences being reported aretlaced number of similarities. This trend was apipia
and a between subjects ANOVA on the mean numbkermk listed with condition (local processing or

global processing) and task (difference or sintyaiask) as factors yielded a significant main effigf task,
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F(1, 90) = 13.40MSE= 8.43,p < .001n5= .13, and a significant interaction between prsitegstyle and
task,F(1, 90) = 4.12MSE= 8.42,p = .045,n2= .04. Post hoc tests (Fisher's L5ndicated that the
number of items listed differed between the diffemeand similarity listing tasks for the local peesing
group only p <.001). All other comparisons were non-significaltp > .13). Thus it seems that there is
some evidence for a link between processing stylieaafocus on differences or similarifieBlowever, this
was only clear when local processing was inducéiciwled to a greater focus on differences than
similarities. As indicated above, there is evidetiad taxonomic thinking is related to a focus dfedences
(Gentner and Gunn, 2001) and so such a differesmesfcould have supported the increased taxonomic
thinking observed in the local condition.

Similarities and differences were also coded asgeither taxonomic or thematic (see Table 2). As
thematic relations typically are based on a singliation, the vast majority of items listed conaatn
taxonomic relations. The same ANOVA as performedhenoverall number of items listed was performed
separately for taxonomic items listed and themtgios listed. For taxonomic items listed the ANOVA
yielded a main effect of the task, with particigaptoviding more differenceB(1, 90) = 20.67MSE=
8.41,p < .001,n3=.19. The interaction between listing task anctpssing style was also marginally
significant,F(1, 90) = 3.92MSE= 8.41,p = .051,n5=.04. Post hoc tests (Fisher’'s LSD) indicated tha
number of items listed differed between the diffeeand commonality listing tasks for the localgassing
group only p <.001). All other comparisons were non-significtaltp > .15). The ANOVA on thematic
items listed yielded a main effect of the ratingktanly, with participants finding it easier to duxe a
thematic commonality than a thematic differerfe@,, 90) = 9.12MSE=.72,p = .002,n3= .09.

Breaking the items listed down into taxonomic amehtatic categories shows a clear difference
between the number of items of each type listedvéder, due to the small number of thematic items
reported the analysis of whether this differs pmrdition is of limited use. As outlined in the inttuction,
thematic similarity appears to be due to a singlest relation. Given its contribution to similgriGentner
& Gunn, 2001) clearly a single thematic relationyrhave much greater influence over similarity tkfze

more numerous taxonomic relations. Moreover, thgoirtance of the thematic relation listed will ifsel
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differ, potentially between conditions. Thus iplausible that manipulating processing style wifluence
the relative importance allocated to thematic axdhomic relations as well as the number of itasted.
As the effect of the processing style manipulabartaxonomic/thematic thinking was the primary
aim of the paper, Experiments 2-4 concentratedhisnainalysis and examined the extent to which tleete

observed in Experiment 1 was due to the task used.

Experiment 2

To establish the generality of the findings in BExipent 1, Experiment 2 used a similar method to
induce processing style but differed in the typelafice task. In the choice task in Experimerteldtimuli
were concepts and participants chose which itemmas similar to the base item. Although usefuls it
perhaps rare that such similarity choices are mati®een the pairings used in Experiment 1 (e.@osimg
whether a bone or cat is more similar to a dogjpdiment 2 therefore used a more real world varsio
the triad task in which participants were toldrteagine “You have just bought product X (e.g., a,TV)
would you now prefer to buy product Y (e.g., astgr or product Z (e.g., a sofa)?” As in Experiment
there was always one taxonomically related itemaralthematically related item. However, now ad th
items referred to products and the choice madeowa®f product purchase, not similarity. We
hypothesised that similarity would underlie choi¢eg., Markman & Loewenstein, 2010) such that mgki
two items seem more similar will increase the cleahat they are chosen together. This is basedeon t
notion that purchasing is more likely to be struetband partially dependent on the relations betveiags
rather than being unstructured (buying items thatuarelated). We therefore expected that incrgabia
similarity between products would make them morneeating. Of course, it is possible that similaggn be
disadvantageous if the products perform competiesr and this would reverse the effect of procegsi
style observed in Experiment 1. However, stimulievehosen such that they would not compete with eac
other and so we did not expect such a reversal.

In order that the task resembled a real life sibumathe items selected needed to be products that
people might feasibly buy together. This meant texoically related pairs and thematically relatesipa

were made up of items that are used/consumedimikissetting. Inevitably, a common usage situatio
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creates the possibility of envisaging some forrfuattional interaction between the items, thaais,
thematic relation. Thus, it is possible that pgraats would see some kind of thematic relatiorther
taxonomically related items. Overall however, td@weonomic items were characterised by high taxaaom
similarity (a lot of similar features) and low thatit similarity whereas the thematic items were

characterised by high thematic similarity and laxdnomic similarity.

Method

Participants The control, global processing group and thallpcocessing group comprised 37, 32,
and 30 participants respectively, from a Universitjzugano, Switzerland.

Materials and ProcedureThe procedure was the same as that in Experiinertept that in the
triad task participants were told to imagine tietyt had just bought the base word, and were askethw

alternative they would now prefer to buy. Twelvads were used (see Table 3).

Results and Discussion

The percentage of taxonomic responses are shotigume 1. A one way ANOVA on the
proportion of taxonomic responses with conditioontcol, local, global) as the independent variaidééded
a significant effect of conditioR(2, 96) = 4.74, MSE = .05 = .011,n2=.09. Paired comparisons (Fisher’s
LSD) showed that there were significantly more teomic choices in the local condition than the globa
condition p = .006), and significantly more taxonomic choiaeshe control condition than the global
condition p = .014). There was no difference between the obatrd local conditiong)(= .64). The
findings therefore replicate that of Experimenhlarms of the difference in taxonomic choices leeinv
global and local conditions. However, in Experimérhe effect appeared to be driven by the local
condition as this differed from the control conalitiwhereas the global condition did not. In Expetn2,
the reverse was the case, with the effect beingedriby the global condition and no difference betmvthe
local and control conditions. It is not clear whystis the case, and we return to this issue imibaission

of Experiment 3.
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Experiment 3
Experiments 1 and 2 both used the same methodne processing style. Experiment 3 therefore
examined whether the same findings would be reelicasing a different task to prime processingestyl
Participants were shown black and white pictureseather wrote a caption describing the picturelggl

processing group) or completed a visual searchwéslin the image for a small target (local procegs

group).

Method

Participants The control, local and global groups compriséfl, B1 and 39 participants from a
University in Milan, Italy.

Materials and Procedurelhe experiment was the same as in Experimentéptxor the processing
style inducement task. Local processing was indbgeshowing participants a series of ten blackwhie
line drawings for 15s each and asking participémtearch the picture for a small black and whitieecand
indicate where it was on an answer sheet contathgictures but not the cubes (see Figure 2% 3éarch
task required participants to attend in detaihi® dbjects in each picture and thus induced locaigssing.
As in Experiments 1 and 2, to induce global procgsparticipants were shown the same pictures areé w
asked to write a caption explaining what was gaingn the picture. Control participants simply queted
the triad task without being shown the pictured.pakticipants subsequently completed the triamlazh

task described in Experiment 1.

Resultsand Discussion

The percentage of taxonomic responses are shofvigume 1. A one way ANOVA on the
proportion of taxonomic responses with conditioonfcol, local, global) as the between subjectsalde
yielded a significant effect of conditidf(2, 236) = 6.80, MSE = .0p,= .001,73=.055. Paired
comparisons (Fisher’'s LSD) showed that there wigafecantly more taxonomic choices in the local

condition than the global conditiop<.018), and significantly more taxonomic choiceshia control
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condition than the global conditiop<.001). There was no difference between the cbatrd local
conditions p=.68).

Experiment 3 again shows evidence that processyhg&n influence the propensity to make a
taxonomic choice on the triad task, suggestingttiageneral findings of Experiment 1 and 2 were no
dependent on the particular method used to indraeepsing style. Interestingly however, as in Expent
2 the effect appeared to be driven by global prsiogsdecreasing the number of taxonomic choices Th
contrasts with Experiment 1 in which local procegsappeared to be increasing the number of taxanomi
choices. It is unclear why these differences affdbe difference in findings between Experimerdrid 2
were due to the type of triad task used, then oightnexpect that using the same triad task as Exget 1
in Experiment 3 would yield the same effects. Mas not the case, although the different findimgs i
Experiment 1 and 3 might have been due to theuss#l to induce processing. One potential issul in a
these experiments is that the manipulations weiderbatween subjects, in a classroom setting. Itis
plausible that this led to differences in the eiffemess of the processing inducement between grdigp
address this issue, in Experiment 4 processing stgk induced within subjects. In addition, paptcits
made similarity ratings between pairs of itemseathan complete a triad task. Experiment 4 theeefo
enabled a more controlled assessment of the efiépi®cessing style, as well as examined whether
processing style influences the sensitivity towaifterent taxonomic/thematic judgements and notogym
the preference to make a choice based on thesg ¢ypelation as measured by the triad task.

There are several other issues with Experimentshb{3vere addressed in Experiment 4. The first
was the style of inducement. In Experiments 1-3glbbal processing inducement required creating a
caption. There is a possibility that this was dasiegnething in addition to inducing global proceggie.g.,
priming creativity). Another possibility is thatdHocal processing inducement also had unintenfiecte.

In Experiments 1 and 2, the change blindness tsiskdapeople to search for differences between image
In Experiment 3 a visual search task was usedsaarth requires an active process of comparing a
representation of the target with objects in trepldiy (e.g., Guest & Lamberts, 2011). As therenig one
target in the image, the majority of the imageeatsffrom the target representation. Thus in Expamisn1-3

it is unclear whether local processing was indumedhether the inducement simply created a focus on
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differences. As indicated in the introduction, aus on differences might support taxonomic thinkifigus
there was the possibility that the effects obsewerk not caused by a global/local processing styehat
end, in Experiment 4 we used the well-establishaddd task (Navon, 1977) to induce a global andlloca

processing style.

Experiment 4
Method
Participants Participants were 58 students from a Univelsitfottingham, UK and gained course
credit from completing the study.

Materials and Stimuli.Processing style was induced via a Navon task (Nal®77) in which a
large letter is briefly presented that is comprieédmaller letters. In this case the large ovdedier shape
could be an H or an S which was built up of smallsror Ss. In the global condition participants tad
respond whether the global shape was an H or 8iek gs possible by pressing those keys on thedaagb
and in the local condition participants respondé¢a( S) as to the shape of the smaller letters ngakp the
overall shape. Following Navon (1977) we used coegt trials, where the smaller letters were theesam
the larger letter (e.g., a large H made up of sn&lk), conflict trials, where the larger lettersvaade up of
smaller letters from the opposite response (engH enade up of Ss) and neutral trials in whichezitime
larger letter was made up of smaller rectanglesb@lcondition) or the smaller letters were rectesdlocal
condition).

Participants were also asked to rate the similéetyveen items listed in Table 1 on scale from 1
(not at all similar) to 7 (very similar). Similayitating was used in order to gain a better undedihg of
the effect of processing style on the sensitivatyaxonomic/thematic relations rather than thegyezice to
base choices on these different relations as meadyrthe triad task. There were two lists of stimsed
in two rating tasks, one presented after each peiog style inducement (see Table 1). Within eask t
participants were asked to rate the similarity lBetwthe base item and the taxonomic item and the
similarity of the base item to the thematic itenue®tions were presented in a random order.

The Experiment was coded in Inquisit 4 (millisecaodn) and hosted on the web with Inquisit Web.
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Design and ProcedureParticipants completed both the global and Itest and completed a rating
task after each processing style task. The ordehioh the global/local tasks and the rating task®pleted
was counterbalanced yielding four potential ord&$R1-L-R2, G-R2-L-R1, L-R1-G-R2, L-R2-G-R1,
where G and L refer to the global and local condsgiand R1 and R2 the rating task 1 or 2).
Counterbalancing group was automatically allocattmvever, due to the online nature of the studyethe
were many instances of participants following thére link to the study but failing to start or cplete it.

As such, the numbers for the counterbalancing gravgre 9, 17, 13, 19 (relative to the groups listed
above). Due to the unequal spread of participasrtssa counterbalancing group, this was includeal as
factor in the analysis.

On a given session the experiment proceeded asviallParticipants first completed a Navon task in
which they were told to focus and respond relatovetne global shape (global task) or the local skdjocal
task). On a given trial a beep (50ms) followed loeatral fixation cross (500ms) signalled the stéa
trial. A stimulus then appeared in one of the fQuadrants of the display. In the global task tirawgus
was presented for 380ms and in the local task 6P testing indicated longer stimulus exposwes
required in the local task) after which a black ardte checkerboard type mask was presented at the
stimulus location which stayed onscreen until resgo The inter trial interval was 400ms. Partictpan
completed an 8 trial practice task followed by 24l$ of each sub-condition (congruent, confli@utral),
randomly intermixed.

Participants then completed one of the rating taskgch comprised 14 questions, half with
thematically linked items and half with taxonomlgdinked items. They then completed the other

processing task followed by the final rating task.

Results and Discussion

To check the efficacy of the processing style mpalaition mean RTs from the Navon task were
examined. First, data were trimmed by removindgdiiiawhich RTs were slower than 1000ms, leading to
removal of 5.2% of trials. Mean RTs for the diffiersub-conditions are shown in Table 4. As is evide

RTs were generally longer for the local task armleased for conflict trials relative to consisterals, with
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this being more evident in the local processing.tAs3 (conflict, consistent, neutral) x 2 (globkical)
within subjects ANOVA therefore yielded a signifitanteractionF(2, 114) = 19.14, MSE = 835.7p,
<.001,mp= .26 as well as significant main effects of t&¢k, 57) = 208.99, MSE = 8339.386,
<.0013=.79, and sub-conditioff(2, 114) = 42.53, MSE = 838.4@ < .001,n3= .43. Planned post-hoc
comparisons (Fisher’'s LSD) between the conflict emlsistent sub-conditions revealed that conftiats
were significantly slower in the Local tagk< .001) and the Global tasg € .005). Importantly, the
direction of the main effects and interactionsasgistent with that found by Navon (1977). Thusilstmot
important in terms of the major research questioe Navon task data do indicate that participants
completing the task online were behaving like tgparticipants on this task.

Mean similarity ratings are shown for the ratingk in Table 5. As can be seen, similarity ratifogs
taxonomically related items appeared to be gresdten participants had been induced with local sicg
compared to when induced with global processintf) thie reverse true for thematically related iteAs.
2x2x4 repeated measures ANOVA with processing ggitebal, local), relation (taxonomic, thematican
counterbalancing condition (four orders) was penied on the mean similarity ratings (note that weetr
not counterbalancing was included in the analyas o effect on whether the effects reported were
significant). This yielded a significant main effed relationF(1, 54) = 4.52, MSE = 1.3,
=.038,n%= .08, with similarity ratings typically higher féaxonomically related items, and a significant
interaction between processing style and relafi¢h, 54) = 9.18, MSE = .3% = .004,73= .15. Post-hoc
comparisons (Fisher LSD) revealed that for taxomaieims, similarity ratings were greater when
processing style was local as oppose to glgbal.001) and that when processing style was loaal)aity
ratings were significantly higher for the taxonoriteams than the thematic itens=< .002). No other
comparisons were significant (alb> .48).

The results of Experiment 4 replicate the genfamding of an effect of processing style on
preference toward taxonomic/thematic relationhentriad choice task. Importantly they extend thyis
showing that processing style influences the seitgito these different similarity relations. Spiezally, In
Experiment 4 this effect was driven by the localgassing increasing sensitivity to taxonomic reladi

replicating the general finding in Experiment 1 plontantly, this effect was shown in a within sulgec
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design, ruling out the effects of any between attlyjdferences and using a manipulation that spediy

manipulated global and local processing stylewe#-established way.

General Discussion
Taxonomic and thematic relations activate distawstical regions (e.g., Schwartz et al., 2011) exelt
distinct behavioral effects (Estes et al., 201A3sessing taxonomic relations requires examinaifdhe
ways in which features of two objects differ oe aimilar. Assessing thematic relations requiregssing
how objects could functionally interact with eachay. Thus taxonomic and thematic processing appea
distinguishable in terms of the degree of abs{thetmatic) versus concrete (taxonomic) thinkingurezg
and relatedly in the focus on whole objects and¢tetion between them (a global focus) or thegpart
features of objects (a local focus) (Burgoon, Hesaole & Markman, 2013). In four experiments we
therefore examined whether inducing a local/glgvatessing style would result in taxonomic/themati
thinking. Local processing was induced via a cledoiqndness task (Experiments 1 and 2), a viswaltche
task (Experiment 3) or a Navon task (Experiment:A@bal processing was induced by participantsticrga
a caption for a picture (Experiments 1-3) or a Natask (Experiment 4).

Experiment 1 measured preference for taxonomiciétie relations using a triad task whereby
participants reported which of two items (a thewsdly or a taxonomically related item) was moreiam
to a base item. Inducing processing style infludribés preference, with more taxonomic options ehos
when participants were induced with local procegsitxperiment 1 also examined whether global/local
processing influenced a difference/similarity focdsdifference/similarity focus is related to
concrete/abstract thinking respectively (Burgooan#erson & Markman, 2013) and also appears to
underlie taxonomic/thematic thinking (Gentner & @uB001; Golonka & Estes, 2009). Inducing
local/global processing did influence the numbeditierences/similarities listed between items alith
this appeared to be due to local processing incrgdise number of differences listed relative toifarities.
Thus there is some evidence that inducing procgssife influences a focus on differences or siritiés",

and this may support (or be supported by) a changeeference for taxonomic/thematic relations.
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Experiment 2 used the same method to induce pringestyle but used a different form of the triad
task. Participants were told to imagine that thag just bought a particular product, and then these
asked which of two other products (a thematicathg taxonomically related product) they would preée
buy. Participants induced with local processingsehmore taxonomically related products than those
induced with global processing. Experiment 3 stobthat the effect was not dependent on the metked u
to manipulate processing style, as the same gee#eal was used when a visual search ask wastased
induce local processing.

Experiment 4 addressed a number of limitationS>gferiments 1-3, namely that the way in which
processing style was manipulated could have hagr efffiects besides that of attentional focus aatlith
Experiments 1-3 it was unclear whether local obglgrocessing was driving the effect of processiyte,
potentially due to the between subjects procedseel UExperiment 4 therefore used a well-established
method of inducing local/global attention, the Natask (Navon, 1977), and manipulated processiig st
within subjects. Again, processing style was shtovinfluence sensitivity toward taxonomic/thematic
relations, and this effect appeared to be drivelobal processing increasing sensitivity towardtaxmic
relations.

Overall, Experiments 1-4, show consistent eviddacan effect of processing style on preference
for and sensitivity to taxonomic/thematic relatiohat is not clear is whether this is due to local
processing increasing preference for taxonomiciogia (Experiments 1 and 4) or global processing
increasing preference for thematic relations (Expents 2 and 3). Theoretically, local processingudth
increase sensitivity toward taxonomic relationg asquires more concrete thinking and a comparefon
features of objects. In contrast, this is not nexlfor thematic processing, which requires mdrgtract
consideration of potential ways in which two obgecould functionally interact. As this requiregeation
to the whole object as well as more abstract thigkihis may be primed by a global focus. Clearly
Experiments 1-4 show that both local and globatessing can play a role in terms of influencing
preference for taxonomic/thematic relations, altffowe did not show evidence for both having effects
within a single experiment. Throughout these expernits there were numerous differences in termiseof t

task used to induce processing style and the tsestt i0 measure sensitivity toward taxonomic/themati
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relations. It is probable that these differencémgside other factors might influence when glatrdbcal
processing has a greater effect on the sensitmityard taxonomic relations, and this remains amagédor
future research to explore.

The present research makes several contributioimsafly these results show a link between
global/local processing and thematic/taxonomickimg. In previous studies preference for
taxonomic/thematic relations has been shown tddi#esacross tasks (Mirman & Graziano, 2012b;
Simmons & Estes, 2008). For example, Simmons atels§2008) showed that some participants (normally
around two thirds) showed a consistent prefereoceither taxonomic or thematic relations. Thesdifigs
suggest that the way in which people think aboetrélations between concepts may be relativelydfixia
contrast, the present study shows that inducinggasing style can influence preference for
taxonomic/thematic relations. Thus it appears @#tough people may have a bias toward preferring
thematic or taxonomic relations, this preferencmadleable. An interesting question is the extenwhich
these preferences are malleable, and whetheritfessddepending on the initial strength of biaw#&nd
taxonomic/thematic processing.

Prior research has shown that taxonomic processidghematic processing differ in the extent to
which they rely on information about differencesl@ommonalities (Gentner & Gunn, 2001; Golonka &
Estes, 2009; Wisniewski & Bassok, 1999). It is jjussthat a focus on differences and commonaliney
support taxonomic and thematic thinking, howeveddte the above studies have only shown that
processing mode (taxonomic or thematic) affectémtas on differences or commonalities. Here we show
some limited evidence that global and local praogssan also influence a focus on differences and
commonalities, whereby inducing local processirgeased the number of differences listed relative t
commonalities. As the same experiment also showezffact of local processing on preference for
taxonomic items, this provides further supporttfar notion that a difference focus is related ¥mtemic
thinking. By showing that taxonomic and thematiogassing relate to different processes, thesetsabuis
provide new and important support for dual procassels of similarity and categorization (Estes,200

Estes et al., 2011; Wisniewski & Bassok, 1999).
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In addition to advancing theoretical understandthgse findings also have applied implications. In
Experiment 2, the method used to assess the dgtaititich choices were based on taxonomic/thematic
relations was a triad task in which participantagmed they had just bought a particular produdtvaere
asked which of two other products (a thematicathg taxonomically related product) they would preée
buy. Not only did inducing processing style infige the extent to which participants preferred
taxonomic/thematic similarity relations, but alsmsumers’ product choices. This highlights the
importance of considering different types of pradetations in consumer behaviour. For example,
traditional models of product choice assume thaistit of products considered in a decision arestiuithin
the same taxonomic product category (Ratneshwahrfann, & Shocker, 1996). However, it has become
increasingly clear that consumers often form carsition sets that consist of items from different
taxonomic categories, for example when they hasgeaific goal (Ratneshwar et al., 1996). In teains
thematic relations, research has shown that consuane sensitive to thematic relations betweenuymisd
even when these relations are not made explicitliee Malaviya, & McGill, 2001) and that such thetic
product relations need to be positioned differefrthyn taxonomic product relations (Noseworthy, Binl&
Islam, 2010). Recently, Estes, Gibbert, Guest,Madursky (2012) have also shown that thematidiozla
between a core product of a brand and a proposeu lmxtension have a positive impact on brand sidan
evaluation. The current research adds to thiastref research by demonstrating how taxonomic/ttiema

choices can be facilitated.
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Footnotes

INote that it has previously been suggested thatcing global or local processing increases the
amount of commonalities or differences reportedmt@mparing items, but this paper has since been
retracted.

2Fisher’'s LSD corrections are appropriate when torgflewer post-hoc comparisons are made and
will not lead to an increase in the probabilityaoType 1 error (see Howell, 2016 p424-428).. Wioem f
comparisons are made, the chance of a Type liao@ases to .1. As such, when reporting Fishesb L
when there were four potential comparisons we ctetethep values by multiplying by them by two. This

correction maintains the chance of a Type 1 efrdd®
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Tables

Table 1. Stimuli used Experiments 1, 3 (triad tasks) argsidhilarity rating). The symbols * and * denote

the items used in the two rating tasks in Experirden

Thematic item

Experiment Base item Taxonomic item
Lamp* Flashlight Desk
Sapphire” Emerald Ring
Tent? Hut Camp
Experiments Ship? Yacht Sailor
1,2and 4 Dog” Cat Bone
Bee” Butterfly Honey
Squirrel® Rat Nut
Net? Rope Fish
Fur* Hair Coat
Needle* Pin Thimble
Additional Movie* Documentary Producer
Experiment Cake* Cookie Birthday
4 stimuli River* Lake Boat
Jacket Tie

Shirt*
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Table 2. Mean number (and standard deviations) of diffeesramd commonalities listed in Experiment 1

Differences Commonalities
Local Processing (Overall) 10.58 (4.18) 7.17 (8.75)
Global Processing (Overall) 9.43 (2.90) 8.46 (2.13)
Local Processing (Taxonomic)  10.21 (4.13) 6.30 (1.42)
Global Processing (Taxonomic)  8.87 (3.00) 7.33 (2.27)
Local Processing (Thematic) .38 (.77) .87 (.92)

Global Processing (Thematic) 57 (.79) 1.13 (.90)
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Table 3. Stimuli used in the triad task in Experiment 2.

Base item Taxonomic item Thematic item
TV Stereo Sofa
Computer Printer Desk
Coffee Juice Newspaper
Running Shoes Shorts Ipod
Pot Pan Eggs
Shelves Cupboard Screwdriver
Shampoo Conditioner Towel
Flowers Plant Vase
Rain Coat Sweater Umbrella
Wine Beer Chocolate
Pen Pencil Notebook
Cake Cookies Candles
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Table4. Mean RTs (and standard deviations) for the Naask in Experiment 4.

Consistent Conflict Neutral

Local Processing  570.89 (80.59) 626.99 (94.66)  613.20 (80.44)

Global Processing  456.60 (101.58)  469.27 (103.68)  460.60 (100.06)

30
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Table 5. Mean similarity ratings (and standard deviatidstaxonomically and thematically related items

in Experiment 4.

Taxonomically Thematically
related items related items
Local Processing 4.60 (1.10) 4.06 (1.41)

Global Processing 4.26 (1.07) 4.14 (1.48)
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Figure Captions
Figure 1.Mean percentage of taxonomic choices made in kxpets 1-3. Error bars indicate standard

errors.

Figure 2. Stimuli used to induce processing style in Expent 3. Note that the arrow in panel C is to aid

the reader and was not shown to participants.
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Figure 2.



