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Abstract

Priorresearch has shown that language struétggeecificallythe form of vertdensen that
languagé canpredictsavings behavis among speakers of differdahguagesgonsistent
with some forms of th&/horfian hypothesithat language shapes though test the role of
language in financial decisiemaking, we investigate the effect of manipulating verb tense
(within a single &nguaggon intertemporal traebffs. We find that erb tensean
significantly shift choices between optiondiie totensebased inferences about timing.
However the spontaneous use of verb tense when making choices onbtuis the
complete absence of other timing cues and is pitedwhenevenambiguousor nort
diagnostic time cueare present, even if prompted timing inferences peWistestbetween
multiple competing accounfer how verb tense impacts timing inknces but not choices,
and findevidence for a cubasedaccount, in whichthe presence of other cues blstie use

of verb tense in making intertempogcisions.
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Sicre the 19th century, philosophers, linguist
has a causal i mpact -komo wrh owearhsi.o n Pcefr htdpip&htahdde a,e
hypot hesi s, &asrlodamguagdddgmad edriecrdre,als tf fiemfelncersce n t
this view, the structure of a given | anguage ca
some cognitions to be more accesakielrlse mnamud dgtalt e rl an
ways that are sehpinrti aaldl VAginodal alkl9é® &(w

Il n this paper, we investigate the potenti al
deci-makinndWe us eaenotad VYvedsleld c ®gediwhHetrlence,sviitmm &ert

singdreguagéeuence i ntleettveanpresreamicdhdiread eegr opti ons.

Research in linguistics, economics and plsychol o
trademsdensi tive to |inguistic cues in how those
research in each of these three areas has provi
influence of | anguage on choice.

Il n Itiingaritsi oaulpar, di fferences in the way | anc

been posited to affect hownheme aupliagt Bihak i 4 Btoadu latg
SapNhror f hypot hpeesoipsl heebaxgehrersb & thiyrt ctetde bl ang u@a@@i t ,h e
192Wh,or f; 1R&&&r EoNsiL992nt Bwirtohd(RtOhpakeyg v e d wt hat di f
spatial metaphor €£hi o(evseerxapnrdeasEdigrog sthibmepeaiagpd e 6 s
per famrcmpgiaml cognition tasks. However, l i ngui st s
determondeichplhanguage (Berlin & KapundsEGdisean&nyh
has cadpdetdi alhfemediapdeosinit on7) Chen 200

Il n psychol ogy, research on priming has sugge
peopl eds icnhcoliucdeisn g i r{Shevorykie, et@lg 2029, Sheffare@tialc, 208€cRung

& Madden, 2018orareview . at Tls ai ds,e arrecche nhtasr edemonstrated t he



the pervasiveness of priming wer e spoceinaalt uprrei, mignug
f i n dasdigcassed in Bower, 2012; Pashler & Wagenmakers, @@¥2rio, 2014; den, 2014;
Vadillo et al., 201% .
Il n economics, explaining | evels and variatio
wi t hadietciommani ¢ pri nci-9ptlaersdihmg prezziVea mMaonigbls@at d
200Slut taelr, )e2OFloBrp Ised,@ai ngs rates vVarwawsewBBLI countrr
expl aihrmevd nlgy suf fici @otr vi §s BdRB&&S ntio esawd . 2013)
A recent influenti al papéei ffENemc2&pdmivmda p am

di f f erseawiedgasnmladso c u meand rerde ln®tl iadnalnship between t

future tense in theshunggageratesd(asdwemihs ealeot
behaviors), both akromgsi sbiuatgiegspsandi mamomga co
research argues that at | east s omeRoobfe rttthern s\ e a

Chen ).20Ili tfhaecrt s eg@gaxtudh tturaeet may even iimnfneugegnce |

geographical origins influencing clatt wral emnom@ins
Thus, across disciplines, how lingtiiscues might or might not shape intertemporal preferences

is an important and unresolved questiammd research on these questions is limited by the faatribed

language comparisons involve multiple confountisthis paper, we investigate how véina in the

verb tense used in describing choice options, within a single language (Englishy, taffeztioices that

people make. Our goal is to test whether such an eff@ctliably occur, and if so, to identify under

what conditions verb tense waduhnd would not affect intertemporal preferences. Our results suggest

that while verb tense can imgiachoices, it does so via an inferential (rather than priming) mechanism.

As a weak cue that competes with other caesntacticstructure such as veténse will affect choices

primarily when no other cues of timing are present, and therefore wélllmaited impact in realistic

situations.



Across 9 studie}744participants, and14 uniquechoicequestionswe find that presens.
future verdgeows.diwse | ( gged.0,) ipredicts choice of an
situationwhere no othertiming information is presented. In the presence of either objective timing
information orevenambiguousand norinformativetiming cues, the impact of verb tense on choises
eliminated consistent with auebased inferencmechanismbData,analysiscode, andtudymaterials

are publicly availablat https:/osf.io/dmybj/

Theoretical Developmentand Proposed Framework

Li ngWieg teircwisRebkat i vi ty

Does the | anguage wWenusdé atneaptrhoicneks?s i Tnhfiosr npaot s
as thwheé&mapi hypgatnge(sSsdpligar®; Whordan 966 )t hought of
possi.@ihlei tsit e ® ntghhey s hems i ¢f s u gdgestse rédnh toveasthht d, annegusa e
that thoughts that are pogsoiniktlee miarh hemwde alka nygEur ag e
on t he otomsdrt shreemldad d Wenrslhad npiumfygleds o gwhat a per so
| i k eslpyo nttoap e o cosri yree ieTmkherdi an, 2008; Chandler, 19

Carroll & Casagramdmi(rl <58 )h bcalsakirnsdjodpfr@apt r
hypos Mkey docunheinitderde nt hsapte acki ng only Navaj o wer €
morqal il ykhath delein s peakiTnhge yo nal ryth ulsadg | tichsalt s | s hgnot stwi €|
det er nhienciddumsveaj 0 has verb conjugat ivwmigElng daoelsdepe
not Ho wehveeirtadys o document ed e vti dgemicteh darsicsomgu at eah
(speaki Mgpviegto and Engl i s h)l adeadvaenl oEpnegd ifsohr.ns preeacka g

Linguists have | argely rejeéMhed ft he pdd theersmisn
clear é&Evikhempde., some researchers have suggested

|l anguages to Englishand Wheroér wagsnalvewbykl|l byeBa


https://osf.io/dmybj/

(Garnham & Qatkhhidsben 1®@®i4n te8tdr oyppo tHheasti st hf ai | s t o
reverse causality, where thought or culkture can
Roberts, 1956) .

More recent research has instead focused on
howlcors are named provides an illustrative exan
Il nitial evi-damg efaffeeroedm ccersosisn col or naming and coc
| anguage influences col oegberegc 0&g nRah eornt sa,n dl 96 ;c ek
1954), 1l ending s tWwhparft htyo ott hhee swesa k H®aneivréhra,t s ubs
there were semantic universals in color naming
driven lpr ibnyari ndi vi dual di fferences in visual p h
al ., 1991). On t hpeapoetrhse ro nh acnod ,o rs urbesceogguneintti on pr c
Weak Hypepbakess of a | anguagerwzahi bewegroaped

together than those with more col or cdtfegadr iads |,

1999) .
Li ngui sctosn tditaovuee n vtehset ipgoastsei bi | ity that thought
pershawia shifts in attention (see Levinson & Gui

det &Rel sajJi onships bet weeon | bdd ibgpea eagnedo amaal s ot haof uf gehctt e ¢
confiekat i s, | anguage may, atfhfoewdghtt hmaiyg halesbau t a fcfoe
Chandl gbasttBP4 it shoul dt lbe -BWeoaiefd hyhpaat hreessiesa rhcah:
focused on the effect of dmd grueacgoeg ngittriuonma mir @ go o o
recogniteymgtipatl e has been done to test whether
ma k iBnyg .tc oans tt,hiis paper, we focus on whether (and

affects peoplebs decisions in intertemporal cho



| nt errtad mpCéhwd cEadr si ghted Behavior

A |l arge research | iterature has stsumhilddri mtnd
| at arger option), to understand the desehaausoh r a
est abtthasthepdeopl e ar eamob e axnpladiirend hHyhamorcmat i ve
that peopleds intertemporal preferences are sen
Loewenstein, & O6Donoghue, 20m2 adred aUrlmidn gskew i & w

| nt erdapermgpfoar ences have | ong been viewed as ol
and i ndecti derrvtn sng( 1930; Samueldiom, 1Qd3Er;7 ;n cthaarsr o&l
Par kerBer2noh0e2i;m a n/d nRodtnrgiecla |2 OWbo r kt @i a 4 ed ¢ d wmed m te anc
di scopme dimaitdse mta n ¢ i a IChabrie &t al 2008 IHasrisof, Lau, and Williams 2002;
Johnson, Atlas and Payne 2011; Meier and Sprenge)201@®nd f ar si ghtseede heal t h
U minsky & Zauber man a2 Q he ufgdassanitiGhapssiettaM2008;

Chapman et al 2001.

Peoplebs intertemporal preferences depend sp
perceive the futuretedTlhe hmes tor @il dda Insycnodubngt ui imeg , h yt
tendency for people to be more patient when cho
choosing between ahti mampetpweisemptti d Astnlsd i e 1975
Jang and Ur Br h e kaytw@ednpOt)i.nlgi gho ckixgppdaaumt r ates and
di scoladeimmogh st rated that i ntert enspubrjaec tpirveef etrienmec
percepdaulmer rhan ,ett haeli.r, da2d0dadd)sen(Bsaetitfelf s & OUalmpd ns ky
the salience of future opportuhnhdryefcmorsd, (iRretadrt e
preferences could be thiel deggeé shhalt zngsasa€ehect

asylective ti meomdrrdedputtieon)o tphretf er ences.



Linguistic cues and time perception.

Prior research has suggested that differences across languages can impact how people think
about time. For example, time is often expressed in vettiear m 9 w( iHid o win Mandarn and
someresearchers havbkereforeargued thaMandarin speakers also think of time more vertically than
English speakers do (Miles et al., 2011; Boroditsky et al., 2011; Borod26k$3).Differences in
spatial representatioof timeby languagénas dso beenshownin comparisons betwedtebrew and
English (Fuhrman & Boroditsky, 201,nd between English and Greek/Spanishd€zado et al.,
1994)Thi s idea, while intuibhowegmredaskwpmepmgmiusitreg c
empirical demonstrations (Boroditsky 2001) have
2006; Chen 2007) .

In this paper, we focus on how temporalmgearesyntacticallymarked by verb form§.e.,
future time reference)ncer t ai n | anguages, consideredsndgif uture
conveyedoy how verls are expressde.g, Finnish and Estoniaahl, 2000) However, most
languagesave future markers on the verb that distinguish present and firorexanple, in English
amodal(g. , Awill o) can be placed befor(Rwialh)od heo v
denote a future actofgoingge. Al wi | 1 ¢ o mbo(WekiekyE76raldnguages with
future markers, the presenceatfsence of such verb modifiers may convey timing information.

The relationship between language and farsightedness.

Chen (2013) proposes thatthe esence of |fantgumdggaet ess b @s nr at e s
speakers of thatd aasmghagenabotomabtchbossndami es. S
exi sbentet ure ttoe meved ringr k amguage results in | owe
Sspeabkecdaiwhsee futumenrdestiemen dxgom amwgupgeésénre t el
mar kermCo n wesritsnegg ysame verb for both the present a

psychol ogi cal di stance between whhestuwd ttioiamexsha dla



mor e f ar s i ¢Hisfinglidgs shewhtlaaly on@werage, speakers of futureless languages save
more, retire with more wealth, smoke less, pracsiafer sex, and are healthier.

Therelationshipbetween language and farsightedrstdsholds when accounting for the fact
that languges are not independent of each other (i.e., share cultural nbuttle effect sizeloes
diminish (Roberts, Wintet & Chen 2015)I n a shimpi segaakEgs tso(dfifathruared es s
Rus gifaut ured), those r ansduormd ey aisns i Egsnteadn itaon cwenrpe e
supportiwvweiehtfedt poéi ci es thaRetbnsé& avisdgoteid
causal ef f exrténdirgthesk ndirgsrfmsjoeated in countries witfutureless languges
had higher precautionary cash holdings (Chen, et al.)2atd firms usindessfutured writing in their
annual reports generated abaxesragegoositive returns (Karapandza 2011).

Similar differences have been documented for intertemporal ch@easanspeaking
(futureless language) children in a bilingual city were more likely to delay gratifidgateom
intertemporal choice experiment than Italgpeaking (futured language) children (Sutter et al. 2015).
However, another papeppdoiutna rhalsa tftRangrgdhstip , a nvd t Sip
(futured) more phaniéah mahana@Gfget@krealssa®d; Thoma
Mor e ¢ o mp r, kalk et al $2D18)adplicated the relationship betwleturelesdanguage and
greatepatiencddl. on an i ndex comprised of timeadi®s®unt.ii
courstrie

Tk i nter pgrhet ateil art i ®fn s@h @on dpzaGInk)eeéedwbgel v de
howememparti oghlaavse selllj ¢ ® t he i nference that | ang
thinking,easlpewt atl il me evth einn i ted renosp yafS atph eh g.og .h,es i s
Pul | upM2@ull2l 8¢ h MZ@L | | oc h )ZTChleds;e abhle,c t20®EBs oar @ hle

| osgandi ng debaWhaosh yopvoetrhnetshiesn 8apl r as summari zed



evidence regaranweg yt haembwegauko ufsoremw i ¢ ehoa&efor 2008
1983Lbang & RobertsQak@bbpl., GapArham &

Mor e drvaebrb, €20 ktehat Whor fi an was koivmpl BEdadreadmit hs
categorization of | anguage. For -pexathpunme, | &mglag
(promowmsnialtyegai red asnceegeas si m nKaemit)maa n&d skaal sshoi m
strong itmetfuerreencebl aggtagy tense markers on vert
as i n QhenMowOUSr, themagtoedt eecaruidzedtEinagrl s shhi, b iftosr
i nstancesdrockg ipinewspaper heafdlt mrees )t igmes i wegfa érheen cse
tenve depict both) future and present

If, on the other handhe proposedelationship betweelanguage and farsighted behaviors is
robust ad generalizable, why might it occur? Differences in both language and farsightedness between
speakers of different languages could be caused by correspondirggdodgng differences in cultural
norms(Wang & al. 2016), which in turn couldarise fromgeographical differences (Galor et al. 2016)

Focusing on pureliinguistic influencs, we caralsothink of farsightedness g®tentiallyshaped by
long-term immersion in a language with a structure that presibtinking of the future as a

continuation ofbr distinct from the presef¢.g., the associations formed between language structure

and timing estimate€assanto 2008) In both the cultural hypothesis and the immersion hypothesis,

we would expect langage to predidadifferences irfarsightednesacross people, but we would expect a
givenper sonds farsightedness twariatoeinlangquagase®or and we
exposureespecially within a given languagde,shift intertemporal prefereas.

Alternatively, we can think of langua@e influencing intertemporal preferenciectly in the
moment, during stimulus processing aubsequendeliberation, in one of two ways. The first
possibility is that linguistic elements activate specific associations, which impact intertemporal

prefeences via semantic primirfjeely 1991) For example, seeing a future outcome described using a



verb tens associated with the preseotld activate more nederm associations than would seeing a
future-only verb tense. The second possibility is fietiple engage in inferential reasoning, treating
linguistic elements as cues to meanihgparticular people might infer a longer delay from the
objectivelyequivalentiming information when expressed in a futamrdy verb tense.

Priming farsightedmss.

According to theries ofspreading activatiorthinking abouta concepactivatesa node that
represets it, and temporariljncreases activation other nodes representing similar concepts
(Anderson & Pirolli1984) This process accounts for the pbenenon of primingin which presening
the primefacilitates responses to a subsequent, related it arget(McKoon & Ratcliff 1992).

A metaanalysis concludes thtte literature provides evidence that some kindwriofing (of
affect, mortality, tming, future thinking or construatanreduce discounting oneoff choices (Rung
& Madden, 2018)In patticular, some recent work proposes thaecificallysemantic priming can
impacttime discounting(Shevorykin, et al. 2019; Sheffer et 2016) although other research has not
found effects on time discounting from textual primes (Israel et al. 2BMbtover therehave been
many failures to replicate priming effects in genéaal discussed in Bower 2012; Pashler &
Wagenmakerg012 Cesario2014;Molden2014; Vadillo et al. 2016 Therefore, despite the evidence
suggestinghat priming may impacttime discounting it is not currently understood how robust or
generalizable such findings are.

Conversational Implicatureand Inference

Pragmatis, asubfield of linguistics, offers a different perspective twow languagecanaffect
cognitions h the momentBeyond thditeral meaning of aemantic expressipp e opl eb6s under ¢
involves conversationamplicatures suggestivenferences about theeaningof the expressionn the
context in which the information is encountered, by makingrapions about the information

provider 6s 1976, ¢lorl984; hesins¢rZB00). ¢ e



In typical theories ofmplicature the information recipierassumes that the information provider
intends tadbetruthful, succinct but completeonsistent withthe generalprinciple of least effort (Zipf
1949) Speakers economize their message by matkiagg commurgationas brief as possible, aag
relevant as pasble. Listenersknowing thisrely onall cues inthe informationgiven in order to
interpretthe messag@Grice 1975 Sperber & Wilson, 20020ne such cue, fanferring timing, can be
the verb tenselo the degree that people infer timing from veshse, the linguistic structure of how
timing is expressed may affdotertemporachoices.

In this view, whether people make an inference is based on whether the needed information is
available without the inference (i.e., literally stated), and whekigerdceivebelieves the persdmas
andintends to convey the informatigfor mare discussion, see Horn & Ward 2004; Grundy 20E8)
example, referring to the timing of two options using the same word might signal that the speaker does
not know or doesot intend to convey which occurs first. Conversely, using two different wordsefo
timing of two options may signal that the speaker is conveying a difference in timing, prompting the
recipient to engage in additional inference about which occursviist that is not already clear.

Rescorla and Wagner (197Building on prior vork in animal behavior{amin 1969) showed
that when a stimulus is known to be a predictor of the outcome, people persecand additional,
stimulus to have a minimal oegligible effectand do not use it to predictitcoms. In particular,

Dickinson et al. (1984) showed that, in humans, the effect of a stimulus on perceived outcome will be
blocked (or attenuated) when it is presented along with another stimulusghdmapreviously

identified asa predictor of the outcomel' herefore, when competing cues are present, which cues
people rely on can determine the meaning they extract from the information given, and thereby what
decision they makeThus,contrary to tle basicimplicature accountuebased inference suggestsitt
people look for the most relevant cue(s) in a given information as opposed to using all the information

based on the assumption titdias been expresséat a purpose.



The singldanguage aproach to testing linguistic effects on intertemporal piesfiees.

I n this paper-cowktekesti whetthlea cvMdrild fteereqne ess «
wording of choice opti on s )nthe mdment, euringetinusnt er t e mp o
processing and deliberation, via either semantic pgroinpragmatic inferendgither implicature or
cuebased) Thi s hypothesisyi agtesdablgemged ©1risng fafgiec iaé ht
flexithialki ver b t enndseentclayn nbaen iipnudeaptee d Mitem rao myge ¥ i
the distinction reliiesd a nf ubtyu rCehde nl a(n2g0ula3dg)e, akEnndg liit
(i .e., separate tensesfotrmse mdadh beiBI0eS 6tdh ifso ra st
i's prescr(i.msiuvgegleys tterdu eby t e xd weoroyks aggreabBmnfalrt brbu | e s )
| anguage i s mu cdhudmorree &WJ eerxtitsdo | otann nhbuel triepfl d€ a pdde g e p
2009) .

Il n parn irccoelr ara,t iional English, eeceavilbg aorhwue

mul tiple ways:

1. You get $5 in a week.

2 . You are getting $5 in a week.

3. You would get $5 in a week.

4 . You will get $5 in a week.

5. are Yggesthgn tao we ek .

Thseeent ences haveitthhensgmdi méanenge is-that (
tense grammati cal form, (3) uses a neutral form

use a form reservedefor discussing the fu
OQur empirical appraecachfwimani peltad i ngstvetribet e
preferences by pr elsaenngtuiangge tchheo i scaanee pBknieol 1 ssihno dE ¢

as alddheeadvant ageef foefcith gosft s hgct baees wint hiinft eear tsei mp



|l angeagses, bpposed to using two | anguages in a bi
potential confounds, particuldrf yledreghdeaed¢g €@men c ul

Winters, & Roberts 2015) .

Overview ohypothesg, explanatory accountand studies

Throughout the studies, we will tedsttweertwo competing hypotheséghe priming hypothesis
andthe versions of the pragmatiderencehypothesislif verb tense acts as a primactivaing concepts
related to the associated timing of evetiien wewould expect an option with the present tense to be
most attractive, followed by the neutral tense and then the future tense (holding constant other potential
attibutes, such as amount and aljee delay) regardless of what other timing information is available
Thus,according to the priming hypothesige would expectthe future amount expressedire present
tenseg.g, in sentences (1) and (2) to be chos®re tharthe objectively equialent offer expressed in
the neutral tensg@), followed bythe future tense@l) and (5).

On the other handyhenobjectivetiming information is available, there is no uncertainty to
resolveand no need to draw inferendesm cues such as verb tend®y contrastaccording to the
inferencehypotheses n t he absence of any timing informat.
examples above), people woulgean extractable cusuch asrerb tensgto infer timing If uncertain
timing information is provided (e.g., Asoono in
to verb tense will depend dmow the cues are processed

From a conversationahplicatureperspectivéGrice 1975, receivers of a mesga will assume
that everyavailablecuehas been communicatéal areason | f t he sender uses t|
timing rather than an objective timeline, the receiver wasklmehat the sender could not did not
wantto provide specific timingHowever, the receivevould also assume that the tense used reflected a

deliberate attempt toonvey information. Thus, from the conversational implicature perspective, people



would spontaneously use verb tense when makingebdo the degree that they gave differencein
tenseto convey differences in timingghen prompted to make an inference.

However,otherlinguists have suggested thaeopleinsteadengagein@ psy ch ol i ngui st
guessing gameo ( Go oausahafew2dd (but mosnfoanative) pogsiblie augs
from the information provided to infer meaning beyond what is literally stated, when deemed necessary.
This accounts consistent with theation of competition among cué&amin 1969 Rescorla and
Wagnerl972 Dickinson et al1984), such thanot all cues that anerovidedwill be spontaneously
incorporatednto decisionmaking.From this perspectivevenwhenpeople infer timing from a cue
such asrerb tense when promptéal do s¢ other more relevargeeming cues may blodke use of verb
tense when making choices

Across nine studies, we test the effect of v
inferences absesuffati mangn@SH aelhiod(&ttusdines ntlert2ampo
5ph vnagr ytihe specificity of information aboat tim
rel esveaenntiunegs ar e present i n tbheapedeB8senbedcopterh
timing i efg@gNFoatwiolnl ( geest 2%l1,0 02)b,, Satnudd i3 present ed
(AYou will get $10-5bnpéedaynse)d, ambd gibbwdi gaald it
(AYouewi BLOQw®moalol), we find that whemb ottdees to ml)

(di agnosarceo mpteaehhsdngtu p p ccrueia svgedrt shieoinn fodr e rheee hypot

Study 1a: Direct I nferences, absent timing info

In the fwe stthisstt edgences people draw dmymtivriribg
i nformation, when ipdremmphbfeytibnegr | pepplkéi saeathe pr
a sooner time Ttadnar etstsarfyutcomaittemane for theé infe

i suaesqueeds tpr@amad .inc



Met hod

Partici paanfttse r( N&x2cdl 8ucsriwintsed from Amawem eMecha
shobnidefscri pwwoo preeogpdieche ngamemameyntdescri bed usi
tenses. The pardwhaicpampted htelyen hromd it & eveomd de yo es 0 0
For example, they were askeidBdWhg ethad ddhGuaewi t hi n
$2006Across 10 such scenariospawh oagWuseddobing Vv A&
of the present tense (figetodo and fAgest @gednd nf@iog , g
get o), and a nealt.or aOun edhespre {dievotul damgiedabé e was t |
descripearoh usrhbhgtasséhwa®eachoe®e ntohuet chcamnaee €(i oocem pba
for eawhi crenBe®ul d fbd hexpee omtaessd no effect of verhb

Throudghaeutpatp e rc,o néstigesset séb ft or wtkdiMessh b f Lewresde f f er e n-
bet weheeo o pt iioonfsi,| labenhdée rthr itaelnss e was t IBée nca&me iinn t b
study, the only thing t hvett bdisfef, e rt ende rbee twee een noop tf

Using this design, we coanopptrieodniscta sc hao ifcuensc thiec
t eetet her peoplpet iivnefleyr etahrel iperre stce’knnse as occurrin
tense. The two versions of present tenseutfigaét o
tense (Awould getodo) which i s ofr etstce i fputi wred yt eemas ¢
Ais goinihetempetrdral t e ptodpadveda rmpdbansa ginshaode ab u ga

grammati cal pr ees cnraiypnthi@irn sfe maomdi vpeasdsp It ens e as. gr an

Re s wmintds Di scussi on

As shown iar Bi gaenee lhanddv as tsautbissttaenictfadatlty em gni f

parti ¢upgmesedlsatofoé oOcmiFog e eax,&68p0lf par € potrhpaatdt s

1in all studies, we excludddncompl et e surveys, as well as surveys with duplica



AfBob getso$200 mwoodhwao Awered to options wibtuh ot F
only 42%Jtothmugsitvbulbdt o8@ansboberenther verb tens
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Fig 1la: The average mantage of times participants choose the option expressed in each verb
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Fig 1b: The agrage percentage times participants choose an option expressed in the present
tensevs. future tensevs. neutral tense.
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Fig 2a: The percentage of times participants choospton expressed in present tense
future tense.
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Fig 2b: The average percentage of times participants choose an option expressed imspresent
future tense, overall
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In this studywe vary thetiming informationbeweensubjects presenting eitharo timing
information ambiguougiming words or objectivequantitativetiming for the intertemporal choice
options
Method
Participants (N=660) from AMT wereandomly assigned tone offour timing-information
conditiors: (1) both optionshadno timingi nf or mat i on v$. AYou wet |, @860 $3E¢E
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ambiguous timingonditions,in which (3) the soonesmallero pt i on was descri bed a
laterl ar ger option was ud@sdr i$BddYvaun Wollat egoefl) tH&i3Yso |
soonerss mal | er option was dedarigkeedopsi Omowasawdestch
poi ntoaw (QfeY $3A0Yonuo woi | | get Fefirst aonditisnpwitlendimingi nt o) .
information, had a larger sample size than the other conditiecause we planned to compare it to the
other conditions as our primary analy€ienditions 1 an@ arereplicaton tests obur prior studies,
while Conditions 3 and 4 extend ouw@stigation to ambiguous timingords

Eachparticipant made 15 intertemporal choic&sross these choices, we randomiseel verb
tense(across two preseitiense formsvto future tense forms and the neutral t¢n®et of these 15
guestions10 were test questiondifferenttense forms in both djns) and 5 were filler questions (the
sametense form in both options)Ve alsovaried (within subjectghedifference inmagnitudebetween
thesoonersmalleramounts (betweeB30 and $35andthelaterlarger amours (between $1 and $30
more than the soonesmaller) This design allows us to test whether the effect of tense on intertemporal
preferences depends thre availabléiming information oron themagnitude differencdsetween the

options.

Results and Discussion
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Fig 3a: Thditted values of percentage of times an option with present tense is chosen compared
to an option with future tense, asuaction of the difference in the amounts between the two
options when no timing information was present.

ObjectiveTiming Information

By contrast, m the objectivetiming information conditiorpresenvs. futuretensehadno
significant effect on choiceverdl inthel i near egreksiyn analysis ,with
replicating Studies 2a and 2= .0 1 8)06.3 1 P 5 .5This result was nanoderatedy the
magnitude of difference in the amounts betwtee two opthns(interactionb= .0® t (1B30) =

p2.84 F).g 3b
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Fig 3b: Thefitted values of percentage of times an option with present tense is chosen compared
to an option with future tense, as a function of the difference in the antmintsen the two options,
when objective thing information was present.
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choice(b=0 2t 1( 2) 652 7p=.206), and this was not moderated byagnitude ifiteractionb=00 1

t 1 2) &7 9p=432 Fig 3c).
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Fig 3c: Thefitted values of percentage of times an option with present tense is chosen compared to an
option with future tense, as a furastiof the difference in the amounts between the two options, when
ambi guous ti mi ngvsifn faotrenmaot)t owna s( fApsroeosned
Finally,ba s ed hh@nnear egrebsipyn anal ysis ,wdanrdictliuosn
4wher e otpotei 888 onowedanwul deabelsome pointo, the pa
si miPIr & seennste twas n otr ead o dcit goiipio fi @clela4) 61 9p=.847), howeverthe
interaction between magnitude and tense baaderlinesignificart (b=. @,0 1 ¥) 6t . ,98050), as

depicted in Fig 3d
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Fig 3d:Thefitted values of percentage of times an option with present tense is chosen compared to an
option with future tense, as a function of the difference in the amounts between theitws, ogten
ambi guous ti mi ngvs.ifiraft o rsmaneisgraseninft oo wava
Overall, pooling acrosthe conditiongno timing, objective timing, and ambiguous timing), we

find that the available informatide a moderator of sensitivity to ten3ense predicts choice when the
timing information s absent, but not when objective timing information is pregatdr@ctionb=-. Q 8
te 5 99 .59<4001). Similarly, the impact of tengeeliminatedvhen even ambiguous timing
information is presenbE-.0 8 6 6 87 .=3$8001). This suggests that iattuction ofanytiming
information to thechoice optionsittenuates the impact of tensn choicehat is observed in the absence
of timing information
Discussion
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