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Abstract. This study challenges the conventional approach to intertemporal decision making, namely
the notion of the singular time line along which one models value discounting. The study examines
the assumption about the mind’s ability to generate a few mental representations of time flow and so
the thesis about complex nature of time dimension. It presents two experiments on the impact of the
relative amount of monetary saving proposition on the manifestation of the temporal framing effect.
The aim was to examine the impact of different types of time representation on the attractiveness of
monetary saving proposition and so to specify the properties of the different cognitive representations
of time flow. The between-subjects design was applied in both studies. The decision making tasks
were randomply assigned in each experimental condition for assessing the impact of temporal frames
and time distances on decision-making. The first experiment examines the attractiveness of monetary
saving formulated in a situational vs. a propositional time flow in both, past and future time mode.
The results describe the discrepancies in manifestation of the framing effect similar to the classical
“Jacket and Calculator” problem but depending on the applied representation of time flow and within
the past and future time mode. The second experiment examines both of those representations of time
flow only in the future time mode, but with longer time distances. Whereas the propositional time
flow causes a strong loss of proposition acceptance, the attractiveness of the monetary saving in the
situational time flow slowly discounts. The discrepancy between the properties of the situational and
the propositional time flow determines the differences in decision outcomes and in manifestation of
the temporal framing effect. The higher the relative saving in the past time mode, the stronger the
time framing effect. The opposite was found for the future time mode. Here, an increasing relative
saving results in a decreasing effect of temporal framing. In general, the results confirm an essential
discrepancy between two mental representations of time flow, thus they support the thesis about the
complex nature of time dimension.
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Anotanis. Le mocmipKeHH CTaBUTh ITiJ] CYMHIB TPAJUI[iHHUN IMiAXi[ A0 MO/eTIOBaHHS TIPUHHSTTS
iHTepTeMIIOpa/IbHUX PillleHb, a CaMe TPOTIOHYEThCS BifIiTH Bifl CMHTYJISIPHOI YacoBOi JIiHil, B3ZOBXK SKOi
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3a3BUYall MO/JIeMIOETHCST AUCKOHTYBaHHSI LIIHHOCTI. Y [OC/AI)KEeHHI pO3I/SIAA€TbCS TPUIYILEHHS IIpo
3[,aTHICTb PO3yMy reHepyBaTH Ki/libKa MeHTa/JbHUX perpe3eHTallill I/IMHYy 4acy, a OT)Ke, Te3a PO CKIaJHY
TIPUPO/ly YacOBOTO BUMIpY [0cCBigy ocobu. IlpeacraBneHO [gBa eKCMepUMEHTH ILOJ0 BIUIMBY BiJHOCHOI
BeJIMYMHHM TPOILOBOTO 3aolajiKeHHs1 Ha MaHidecrarito edekty dacoBoro ¢perimiHry. B HUX BUBUa€ThHCS
BIUIMB Pi3HUX THWITIB KOTHITUBHOI perpe3eHTalfil yacy Ha MpuUBab/MBICTb MPOMO3MIii 1[0/I0 TPOIIOBOTO
3ao1a/iykeHHsA. TakKuM UMHOM CIeliU(iKyoTbCs BAACTUBOCTI Pi3HUX KOTHITHBHUX peripe3eHTalliii uacy. B
000X [OC/i/KeHHSIX SIK OCHOBHMH OyJ/I0 3aCTOCOBAaHO METOJ/ MDKIPYIIOBOTO TIODiBHSIHHS. 3aB/laHHS AJIs
BUTNPOOYBAHUX CTOCYBAJUCh TIPUMHATTA PpillleHHA W Oy/IM BWIAJKOBUM UYHWHOM DO3MOJiNeHI MiX
eKCIlepUMeHTa/lbHUMH YMOBaMH Ta BUNpPOOyBaHMMU. BOHM CIIpSMOBYBalvcCh Ha OL|iHIOBaHHS BIUIMBY
pernpe3eHTallii ITVIMHYy 4Yacy Ta BIUIMBY 4YacoBOI Bi[jCTaHi Ha MPUUHATTA pillleHHs L[0/0 TPOLIOBOTO
3a01ia/pKeHHs. Tlepiivii eKCriepuMeHT PO3KpUBA€E MPUBAOJMBICTL MPOMO3UIfil TPOIIOBOTO 3a0Ia/IKEHHS],
chopMynboBaHOI B CUTYyalliiHOMy Ta MpOMNO3ULiHHOMY IIMHI yacy B [JBOX MoJycaX - B MUHYJIOMY Ta
MalOyTHROMY uaci. Pe3ynbTaTi omucyroTh po30iKHOCTI y mposiBi dpeliMiHr-eeKkTy, 1o/[i0HOT0 40 KIaCHUHOI
3agaul «IlifpKak Ta KaabKy/IsaTop», aje 3a/Ie)KHO Bifl 3aCTOCOBAHOI peripe3eHTallil IVIMHY 4acy Ta B 03HAUEHUX
Mozycax uacy. [Ipyruii eKcriepuMeHT JOCTipKye oOWIBi pempe3seHTalii IUIMHY dYacy J/uWiie B MOZYCi
MalOyTHBOTO, aje 3 JOBLIMMM 4YacOBUMHU BificTaHsmu. Togi sIK IporosuiiiiiHa perpeseHLiis IUVIMHY uacy
CTIPUYMHSIE CWIBHY BTpATy MpPUBaOIMBOCTI TMPOMO3MLii, MPUBabIMBICTb T'POIIOBOTO 3a0Ia/PKEHHS TPU
CUTYaLiiiHil perpe3eHTaLlii TUVIMHY Yacy 3MeHIIY€EThCSs iCTOTHO TOBi/IbHIIIIEe. PO301KHICTh MiXK BTaCTUBOCTSIMHU
CUTYyaL[ilfHOI Ta IpOIo3uLiiiHOI perpe3eHTallili yacy JeTepMiHy€e BiIMiHHOCTiI B MIPUMHATUX pillleHHSX Ta Y
0Cco0/IMBOCTAX  MaHidecTalii uvacoBoro (Qpeiminr-epekty. UuM BUIle BiJHOCHE  3aO0Ia/PKEHHS
3aTpOTNOHOBaHe B MUHYJIOMY Yaci, THM CH/IBbHILIHI eeKT uacoBoro ¢peiminry. [TpotuneskHe 0y/io BUSIB/IEHO
A7 MaOyTHBOTO uacy. TyT 3pOCTaHHsI BiZJHOCHOTO 3aOIa/pKeHHs IPU3BOJUTH [0 3MeHIIeHHs e(eKTy
yacoBoro (peimMinry. 3arasiom, pe3y/bTaTy MiATBEPIKYIOTb CYTTEBY PO30KHICTL MK JBOMA KOTHiTUBHUMH
perpe3eHTaLlisIMU TJIMHY Yacy Ta IiATPUMYIOTh Te3y PO CKJIaJHY MPUPOY YaCOBOTO BUMIpY AOCBiZy ocobu.

K1rouoBi c/10Ba: uac, peripe3eHrallisi uaCy, NpUHUHATTS pillleHHs], YaCOBUM ()peMiHT, TPOLLIOBe
3a011{a/)KeHHs

INTRODUCTION

Human existence extends across such domains as space and time. Different aspects of being in
time are extensively modeled in various sciences, including economics, psychology, biology,
sociology and physics. Time provides a dimension along which events, processes, and
transformations of different objects can be described. In psychology and behavioral economics,
considerable attention is devoted to modeling of intertemporal judgment and decision-making
processes. These processes are of not only theoretical importance but also of great practical relevance,
for instance for modeling of goods exchange and investments.

Intertemporal judgment and decision making require the ability to broaden one’s time horizon
and move beyond the present moment. Conventionally, this is achieved through reliance on the notion
of a timeline. At the same time, intertemporal economic behavior exhibits various deviations and
inconsistencies. Such variations are often described as anomalies in decision making. In contrast to
the mainstream approach we proposed the psychological concept of multiple cognitive
representations of time flow (Polunin, 2015, 2021, 2025). We assume that the human mind is capable
of producing multiple mental representations of the flow of time and that, depending on contextual
conditions, individuals apply different representations in intertemporal decision making. As result
many anomalies in intertemporal decision making may arise because individuals evaluate delays
differently depending on how time is cognitively represented, rather than because they possess
unstable or inconsistent discount functions.

For manipulation of decision making one effectively applies task framing which consists in
variation of verbal task formulation but without changing the essence of the task. In 1981, Tversky
and Kahneman suggested that alternative wordings of the same decision problem could have different
effects on individuals’ preferences (framing effect). One example of such a framing effect was
illustrated by their Jacket and Calculator problem and later complemented by a number of other
framing effects (e.g., Kiihbinger, 1998; Levin et al., 1998).
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For the purpose of this study, we will focus on the Jacket and Calculator problem (Tversky &
Kahneman, 1981) which demonstrates the existence of topical mental accounting. The topicality of
the accounting is essential in our case, because we investigate how a representation of a certain object
(an amount of money) varies over time. Further, the extent of such a framing effect depends on the
level of relative saving (Moon et al., 1999). The decision outcomes in the Jacket and Calculator
problem point to a high preference of a relative high saving proposition. Despite the equality of the
absolute level of saving proposition, the low level relative savings are less preferred. Discrepancies in
preferences between high and low relative savings not only define the size of the framing effect, but
also have practical implications for modelling consumer behaviour (e.g., Darke et al., 1995; Heath et
al., 1995; Svenson, 2008). In this study, this will be used as a measure specifying the differences
between certain representations of time flow — the situational and the propositional time flow
(Polunin, 2015).

Literature Review

As it was already stated the most of the recent but also earlier fundamental studies in the field
of intertemporal decision making are base upon the notion of singular time line. Dai et al. (2025)
analyse five competing discounting models applied to intertemporal decision-making. All of these
five models are based on the notion of singular time line. Similarly, Sun, C., & Potters, J. (2022)
examining the effect of magnitude in intertemporal allocation tasks evidently apply the notion of
singular linear time flow. In the study by Kulati, Myck & Pasini (2023) the singular time line was
taken as foundation for the study on heterogeneity in time preferences among older adults.

So, in general the decision-making problem is usually formulated in a time dimension, so that
the time-markers point to certain temporal conditions of the problem. Loewenstein (1988) described
three types of the temporal framing effect that are based on the different manipulations with temporal
description of a proposition. This list of temporal framing effects does however not include a novel
temporal framing effect, which is based on the discrepancy of the situational and propositional time
flows (Polunin, 2015). In this temporal framing effect, a subject makes different decisions on
mathematically equal saving propositions that are given at the exact same time point as well as on
the exact same time distance, and the propositions are processed in the same time order. By means of
this temporal framing effect we could show that the human mind develops more than one cognitive
representation of time flow at the same time interval, namely the situational and the propositional
time flow. Thus, one and the same proposition, given in the situational vs. the propositional time
flow, is evaluated differently over the same time distance, even if the evaluation is made from the
same reference point, e.g., the present time moment.

The propositional time flow refers to a case where the time flow is considered for an object only
(a proposition). In the propositional time flow the task is formulated in such a way that only the object
changes its position in the time dimension. On the other hand, the situational time flow describes the
general replacement of a situation as a whole in the time dimension. Mathematically, there is no
difference between these two kinds of time flows as long as the time distance between the two
moments is the same. Naturally, the direction of transition in the time dimension must also be kept the
same. However, due to the special task wording, these two representations of time flow may be
activated separately, resulting in different attractiveness of the exact same proposition, e.g. the
proposition to save money. In the current study we vary the relative amount of a monetary saving
proposition to examine the situational and propositional time flows in terms of their impact on the
proposition acceptance.

One may formulate the Jacket and Calculator problem (Tversky & Kahneman, 1981) for a sell-
out which has begun in the past, is beginning now, or will begin in the future (Polunin, 2009, 2011).
Usually, this problem is formulated in the propositional time flow. It can however also be formulated
in the situational time flow. This may cause the corresponding variations in the mental accounting
and may further lead to the specific manifestation of the framing effect. The topical mental account
under the past time mode must be defined mainly by an aging process of a possible monetary saving.
A future monetary saving opportunity announced at the present time moment is mostly under the
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impact of simple waiting as a temporal process'. Therefore, a substantial difference in the influence
of time mode (past vs. future) is to expect, which was already suggested by prior research (e.g.,
Polunin, 2009; Weber et al. 2007), however, restricted to the propositional time flow only. The
question is whether the aging and waiting as temporal processes have the same impact on the
proposition value, which is given in the situational vs. the propositional time flow. In other words, do
the situational and propositional time flows show the same impact on the proposition acceptance
when it is given in the past and future time mode? Since the framing effect in the Jacket and
Calculator problem is sensitive to the relative amount of monetary saving, the second question is
whether the situational and propositional time flows show a different sensitivity to the level of relative
monetary saving. The general hypothesis can be formulated as follows: the temporal distortions of a
proposition translate into distortions of a decision outcome. Moreover, the cognitive representations
of situational and propositional time flows may differently contribute to the temporal distortions of
proposition, despite the equality of its other parameters.

Before describing the single assumptions, one must stress that conventionally, processes are
modelled in the singular propositional time flow. In general, analytical world modelling, does not
incorporate more than one time flow with different features (e.g., the physical description of an object
over time). Therefore, it is not unchallenging to make assumptions embedded into the situational time
flow. Studies on intertemporal decision-making (e.g., Frederick et al., 2002; Loewenstein & Elster,
1992) describe how the proposition attractiveness changes over time when it is processed within the
propositional time flow. However, the variation of proposition attractiveness has not been studied
within the situational time flow. Thus, the current study may be considered exploratory up to a certain
point. The high relative saving may be the highly attractive option in both the situational and the
propositional time flow. Based on the essence of the situational and propositional time flow
representations (Polunin, 2015) we can assume that the higher the relative saving, the lower the
discrepancy between the situational and propositional time flows should be. Consequently, the
temporal framing effect for a high relative saving should be weaker than that for a low one. For a very
high level of a relative saving, the effect may even disappear. In sum, we expect that a high relative
level of monetary saving will weaken the difference between the situational and propositional time
flow, leading to the corresponding weakening of the temporal framing effect.

The specification of features of situational and propositional time flow in regard to the level of
relative saving can be made by examining the manifestation of the classical framing effect
demonstrated by Tversky and Kahneman (1981). Given in the propositional time flow, the classical
framing effect remains in the future time mode (Polunin, 2009). This is also what we expect in the
current study. For the situational time flow however, this expectation is rather doubtful. From an
earlier study we know that the acceptance of a proposition with a low relative saving remains the
same, or even slightly increases in the situational future. How a subject reacts to the proposition with
the high relative saving is challenging to predict, but it might remain high. However, when the
preference for a high relative saving in the situational future declines, then one should expect a
corresponding decrease of the classical framing effect.

According to the earlier study (Polunin, 2009) one may expect the effect of the past openness for
the propositional time flow. The past openness as a special kind of time flow representation describes
a higher preference for the monetary saving proposition that has began in the past compared to that
for the same proposition beginning at the same distance in the future. Despite the lower probability
to appreciate the past proposition, the subjects prefers it over the future one. Usually this effect can
be found for a low relative saving, but not for a high relative saving. If and how this effect is
manifested in the situational timeflow is not yet known. A certain conceptual similarity between the
situational time flow and the present time mode suggests that the past openness can also be expected
for the the situational time flow.

! We have shown that in the future time mode, other temporal processes are possible as well, for instance ageing. Here,
however, only the simple waiting or the zero probability barrier (Polunin, 2011) will be studied.
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For a specification of the discrepancy between the situational and the propositional time flow
representations, the time distance also has to be taken into account. Because of the high discounting
in the propositional time flow and the low discounting in the situational time flow (Polunin, 2015), the
growing time distance may contribute to the more pronounced manifestation of all effects that are
based on these two kinds of time representation. To examine the hypotheses, we conducted two
experiments. Their goal is to investigate whether the situational and the propositional time flow show
the same features when one varies (a) the amount of relative saving, (b) the time mode and (c) the time
distance.

EXPERIMENT 1

Methods and materials
Design

The experiment was carried out at the National Technical University of Kyiv, Ukraine. The
level of monthly student’s income at this university is quite homogeneous in comparison with other
universities in Kyiv, which may be important for the experiment outcome. Subjects were randomly
assigned to each version of the task. Besides their task decisions, people were asked to indicate their
age and sex. The experimental task was adapted from the “Jacket and Calculator” problem described
by Tversky and Kahneman (1981). Instead of a jacket and a calculator, a microphone and a headphone
were chosen, since it is likely that both would be available at the same store. The amount of money
to be saved was 35 UAH and it was applied to all experimental conditions. At the time of data
collection the exchange rate was about 1 USD=8.06-8.16 UAH and 1 EUR=10.28-10.45 UAH. Thus,
35 UAH were equal to ca. 4.3 USD or 3.37 EUR. In one wording, the monetary saving was 33.3% of
the initial headphone price, in the other case it was 5.26%. In total, there were ten versions of the
same basic scenario incorporated in the research design: time mode (past vs. now vs. future), two
temporal distances (0 days, which means “now” vs.5 days), two versions of time flow (situational vs.
propositional), and two versions of task wording (high vs. low relative savings). The experimental
conditions are shown in Table 1. A between-subjects design was applied, which is the traditional
approach for studying framing effects (Kiihbinger, 1998; Levin et al.,, 1998; Tversky & Kahneman,
1981).

Table 1. The experimental conditions of the first experiment.

Relative Now Future Past
price
reduction
Propositional ~ Situational Propositional  Situational
future future past past
33.3% 105-35=70  105-35=70 105-35=70 105-35=70 105-35=70
UAH UAH UAH UAH UAH
5.26% 665-35=630 665-35=630 665-35=630  665-35=630  665-35=630
UAH UAH UAH UAH UAH

Source:developed by the author

Materials



Written versions of the task were prepared in Ukrainian. A similar wording was used in each
case except for the time flow representation variable and the relative amount of monetary saving. For
the propositional time flow the tasks were formulated similarly to the tasks used in our early study
(Polunin, 2009). For the situational time flow in the future time mode the tasks were given as
illustrated below. For the past time mode the task wording was similar and only the time mode was
changed.

Future time mode.
Imagine the following situation and decide how you will act.

Please, imagine that in 5 days you will go to the electronics supermarket to purchase a
headphone for 105 UAH and a microphone for 665 UAH.

A shop assistant informs you that the headphone you wish to buy is on sale at the other
branch of the store, a 20-minutes drive away, for 70 UAH.
Would you make the trip to the other store? (tick one box)

YESO NOO

Participants

For this experiment, 690 students (69 for each experimental condition; 78% male, 22%
female; age 17-22; average age 18.9 years) were recruited. Participation was voluntary and unpaid.
The number per session ranged from 16 to 30 subjects. Each participant was randomly assigned to
one of the experimental conditions.

Results

In all problem wordings the subjects were given the possibility to save the same absolute
amount of money, while the relative amount of saving, time mode, and time flow representation were
varied. This leads to a variation of the proposition acceptance. The decision outcomes for each single
experimental condition are displayed in the Table 2. In the present time mode, a classical framing
effect similar to the one reported by Tversky and Kahneman (1981) for the Jacket and calculator
problem was found (A=24.7%, x2=8.44, df=1, p=.004). In the other experimental conditions however,
its manifestation was essentially modulated by the impact of time mode, and by the cognitive
representation of time flow.

Within the propositional time flow in the past time mode, an elimination of the classical
framing effect was found (A=5.8%, x2=0.46, df=1, p=.49), in line with results from previous studies
(Polunin, 2009, 2013). This elimination is due to the strong aging of a proposition with high relative
saving and the slow aging of a proposition with low relative saving. Consequently, because of the
discrepancy in the aging rate, both propositions become equally accepted at a certain distance in the
past time mode. For the propositional time flow in the future time mode, despite the general decline
of proposition attractiveness, there was a remaining framing effect (A=21.8%, x2=6.61, df=1, p=.01)
which is again in line with previous findings (Polunin, 2009, 2013). The latter finding points to an
essential discrepancy in time flow representation for the past and future time mode. In the past time
mode, an aging of proposition was dominant, while in the future time mode the impact of simple
waiting is decisive. So, both, aging and simple waiting, lead to decline of proposition attractiveness,
but they essentially differ how this decline is manifested.

The earlier described quite minor phenomenon of past openness also appears in the results.
Past openness was shown by comparing the “yes” responses to the wording with a 5.26% reduction
under the past (44.9%), present (42%), and future (33.3%) time conditions. Due to the past openness,
the amount of “yes” responses under the past time condition was higher than that under the future time
condition, however not significantly (A=11.6%, x2=1.9, df=1, p=.16). Despite the past openness
appearing in the results, the effect is small. The past openness for the propositions was found only
with the low relative saving, because of their slow aging. Hence, as suggested earlier (Polunin, 2009),
two temporal processes predefine the topical account in the past time mode: an aging of the saving
proposition and a past openness. They differ in the sense that an aging of a sale proposition shows in
declining proposition-attractiveness with a growing time distance. Past openness, on the other hand,
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describes a mental extension of an event, such as the beginning of a sell-out up to the present time
moment, and so it keeps its actuality for decision-making in the present.

---------------- Table 2 approximately here -----------------

Table 2. The percentage of positive responses on the saving proposition in each experimental
condition. The classical framing effect is given as the difference between the ‘yes’ responses for the
33.3% and 5.26% saving propositions (bottom row). The temporal framing effect is given as the
difference of the ‘yes’ responses between the situational and propositional task wordings, see two
columns: A(Sit.Future-Prop.Future) and A(Sit.Past-Prop.Past).

Relative Future Past
Ez(iiclfction Now Proposit. | Situat. | A(Sit.Future- | Proposit. | Situat. A(Sit.Past-
Future Future Prop.Future) Past Past Prop.Past)
5 days 5 days 5 days 5 days
33.3% 66.7% 55.1% 56.5% A=1.4% 50.7% 69.6% A=18.9%
x*=0.03 X*=5.1
df=1 df=1
p=.86 p=.024
5.26% 42% 33.3% 56.5% A=23.2% 44.9% 49.3% A=4.4%
X=7.5 x=0.26
df=1 df=1
p=.006 p=.6
Differenc | A=24.7% | A=21.8% A=0% - A=5.8% A=20.3% -
eol'yes’ | ogas |y=661  y=0 =046  ¥=5.9
532363’/?’ | df=1 df=1 df=1 df=1 df=1
p=.004 p=.01 p=1 p=.49 p=.015

Source:developed by the author

For the situational time flow the findings were rather different (Table 2). In the past time mode
the classical framing effect known from the Jacket and Calculator problem (Tversky, Kahneman
1981) was not eliminated, but remained (A=20.3%, x2=5.9, df=1, p=.015). The percentage of positive
responses even rose slightly compared to the present time mode. Hence, for the situational time flow,
there is no indicator to argue for an essential aging process as a cause for declining proposition
attractiveness. On the contrary, in the future time mode the classical framing effect did not remain,
but disappeared (A=0%, x2=0). These discrepancies in manifestation of the classical framing effect
point to an essential difference between the propositional and the situational time flow in past and
future time mode. The findings further suggest an essential difference between features of past and
future at the level of cognitive representation.



The earlier described temporal framing effect (Polunin, 2015) was reproduced as well. In the
future time mode the effect was significant for the low level relative saving (A=23.2%, x2=7.5, df=1,
p=.006), but not for the high level relative saving (A=1.4%, x2=0.03, df=1, p=.86). Thus, the
propositions made in the future time mode point to a decline of the temporal framing effect up to its
total disappearance, which is accompanied by the raise of the relative amount of monetary saving. In
the past time mode the picture was exactly the opposite. The temporal framing effect reached
significance for the high level relative saving (A=18.9%, x2=5.1, df=1, p=.024), but not for the low
level relative saving (A=4.4%, x2=0.26, df=1, p=.6). Initially, it was assumed, that the temporal
framing effect for a high relative saving should be weaker than that for a low one. The results show
that this assumption is true only for the future time mode. Thus, the dependence of the temporal
framing effect from the relative monetary saving seems to be modulated by the time mode.

The findings suggest that the classical framing effect described by Tversky and Kahneman
(1981) and the temporal framing effect appear independently. These two kinds of framing are based
on different assumptions; the first one on the topical accounting of proposition and its sensitivity to
the relative level of saving, and the second one on the difference between the representations of the
situational time flow and the propositional time flow.

The other phenomenon, past openness, defined as a preference for the past proposition over the
equally distant and equally large but future proposition (Polunin, 2009), also manifested quite
differently in the situational compared to the propositional time flow. Here, the absence of past
openness for the situational time flow is assumed. The results do not indicate any sign of past
openness for the low relative saving proposition given in the situational time flow, on the contrary, a
rather opposite picture regarding the past openness emerges (A=-7.2%, x2<1). There seems to be a
tendency of past openness manifestation for the high relative saving (A=13.1%, x2=2.5, df=1, p=.11),
however, at the current stage, a strong appearance of the past openness along the situational time flow
is missing.

Comparing the impact of the two representations of time flow on a proposition attractiveness
indicates that a propositional time flow may cause a stronger loss of attractiveness of a saving
proposition than a situational time flow does. For the latter, the impact of relative saving is the
opposite in the past and in the future time mode.

EXPERIMENT 2

Since the value showed quite strong discounting in the propositional time flow, but a small
decline in the situational time flow, one could assume that this discrepancy may be better manifested
at longer time distances. In studies from both 1987 and 1992, Freyd demonstrated that each stimuli
has its own temporal dimension. Thus, in the second experiment we applied a long time distance for
one commodity (headphone) in the problem wording. The problem wording with only one commodity
is intended to control whether the second commodity impacts the variation in time of the goal
commodity.

Design

The data were collected at the National Technical University of Kyiv. All participants were
presented with the same problem situation in which they can save money purchasing a headphone.
The absolute amount of monetary saving was always constant (40 UAH). At the time of the data
collection, the exchange rate was: 1EUR=18.10UAH (sell), 1EUR=19.20UAH (buy);
1USD=13.40UAH (sell), 1USD=13.50UAH (buy). The relative amount of saving was once set to
33.3%, and the other time to 5.5%. The temporal distance between the present time moment and the
saving possibility had two stages: 6 and 12 days. In total there were ten versions of the same basic
scenario with the following variables: time mode (now vs. future), time stages (0 days vs. 6 days vs. 12
days), and two levels of the relative saving (high (33.3%) vs. low (5.5%)). All variables were applied
once in the propositional, and the other time in the situational time flow (table 3).



Table 3. The design of the second experiment.

Relative Now, Future Future
monetar
. y 0 days 6 days distance 12 days distance
saving distance
Situational Propositional ~ Situational Propositional

High saving, 120-40=80 120-40=80 120-40=80 120-40=80 120-40=80
33% UAH UAH UAH UAH UAH

Low saving, 720-40=680 720-40=680 720-40=680 720-40=680 720-40=680
5.5% UAH UAH UAH UAH UAH

Source:developed by the author

Materials

The tasks were simplified and only one commodity was used in the problem wording. The
wording of the task was similar to a previous study (Polunin, 2015). Below are the examples of the
problem wording given in the situational and propositional time flows in future time mode.

Task for activation of the situational time flow representation.

Imagine the following situation and decide how you will act.

Please, imagine that in 6 days you will go to the electronics supermarket to purchase a

headphone for 120 UAH. When you choose a headphone and go to the checkout, a shop

assistant will inform you that the headphone you wish to buy is on sale at another branch of the

store, a 20-minutes drive away, for 80 UAH.

Would you make the trip to the other store? (tick one box)

YESO NOO

Task for activation of the propositional time flow.

Imagine the following situation and decide how you will act.

Please, imagine that you went to the shop to purchase a headphone for 120 UAH. When you
choose the headphone and goto the checkout, a shop assistant informs you, that the
headphone you wish to buy will be on sale in 6 days at another branch of the store, a 20-
minutes drives away, for 80 UAH.

Would you make the trip to the other store? (tick one box)

YESO NOO

Participants

Seven hundred and twenty students (72 for each experimental condition; 80.5% male, 19.5%
female; age 17-27; average age 19.06 years) participated in the experiment. Participation was
voluntary and unpaid. The number per session ranged from 14 to 36 subjects. Each participant was
randomly assigned to one of the experimental conditions.
Results

The percentage of positive responses to the monetary saving proposition across all
conditions is displayed in the Table 4. The framing effect similar to the one described by Tversky and
Kahneman (1981) is given in the bottom row. The temporal framing effect is given in the columns
marked with ‘A(Sit.-Propos)’. The effect of the relative saving in the present time mode was
significant, A=13.9%, x2=4.7, df=1, p=0.03. Thus, despite the change of the task wording (i.e.,
eliminating the second commodity in the problem) we got an effect similar to the classical framing
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effect described by Tversky and Kahneman (1981) when they applied the Jacket and Calculator
problem. For the propositional time flow, the classical framing effect remains in both cases of the
delated saving proposition; for the 6 days distance it equals to A=20.8% (x2=6.25, df=1, p=.012) and
for the 12 days distance it equals to A=16.7% (x2=4.01, df=1, p=.045). For the situational time flow
however, the classical framing effect was eliminated again: for the 6 days distance it was equal to
A=4.2% (x2<1) and for the 12 days distance it was equal to A=3.2% (x2<1). Hence, the second
experiment further supports the finding that the classical framing effect is eliminated for the monetary
saving proposition formulated in the future time mode of the situational time flow. One may argue
for the essential discrepancy in modulation of the classical framing effect by the kind of cognitive
representation of time flow. This stresses the inequality between the representations of the situational
and propositional time flows. Over all future time conditions the situational time flow causes smaller
losses of the proposition acceptance than it does the propositional time flow.

In the first and the second experiments the discrepancy in manifestation of the classical framing
effect in the present time mode and in the situational future should be noted. The present time mode
enables the classical framing effect, while the situational future eliminates it. This finding highlights
the difference between the present time mode and the situational future, even if the latter seems to be
similar to the former in some conceptual aspects.

Table 4. The percentage of positive responses to a monetary saving proposition. The total
number of participants was 720, with 72 subjects for each condition.

Relative Now, Future Future
saving 0 days 6 days distance 12 days distance
distance - : . :
Situat.  Propos.  A(Sit.- Situat.  Propos.  A(Sit.-

Propos.) Propos.)

High 88.9 % 80.6%  59.7% A=20.9% 77.8%  61.1% A=16.7%

a0 ¥=7.46 =4.71
df=1 df=1
p=.006 p=.03

Low 75% 76.4%  38.9% A=37.5% 74.6%  44.4% A=30.2%

saving, - -

55 x=20.7 Xx=13.53
df=1 df=1
p<.001 p<.001

Difference | A=13.9% | A=4.2% A=20.8 - A=3.2% A=16.7% -

bet %

coveel =47 =37 ° =19  y=4.01

33% and 22605

5.5% df=1 =1 X df=1  df=1

savings df=1

& p=.03 p=.54 p=.66 p=0.045
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p=.012

Source:developed by the author

Across all conditions in the future time mode, the percentage of positive responses for the
proposition made in the situational time flow was higher than that made in the propositional time
flow. In all four cases and for both levels of the relative monetary saving, a significant temporal
framing effect was found (Table 4, columns with the title ‘A(Sit.-Propos.)’). The size of the temporal
framing effect was modulated by the level of relative monetary saving. While in the first experiment
the high relative saving lead to an elimination of the temporal framing effect, here it resulted in a
smaller size of the temporal framing effect: for 6 days this was 20.9%<37.5%, and for 12 days this
was16.7%<30.2%. Thus, for the low relative savings, the temporal framing effect is bigger.
Summarizing both experiments it can be suggested that the temporal framing effect in the future time
mode is the higher, the lower is the relative monetary saving is.

The impact of the time distance can be shown through the change of proposition attractiveness
over time, compared to the present time mode. We assumed that the situational time flow should be
less sensitive to the time distance, and proposition discounting should essentially be weaker than
when the propositional time flow is activated. The results support this assumption; all propositions
given in the situational time flow showed a smaller decrease of the proposition-acceptance compared
to the initial acceptance in the present time mode. Interpreting the results it should be noted that the
range of distances might be somewhat unsuccessful in that both distances are quite long (6 and 12
days) so that the subjects practically showed the same readiness to wait for the future saving. Overall,
however, the results suggest that the situational time flow has the lower sensitivity to the growing
time distance. On the other hand, the monetary saving proposition made in the propositional time
strongly looses its attractiveness along the growing time distance (Table 4).

DISCUSSION

The results argue for a different sensitivity of the situational and propositional time flow to the
relative level of monetary saving proposition. Consequently, the manifestation of the temporal
framing effect varies. The classical framing effect, similar to the one demonstrated by Tversky and
Kahneman (1981) in the Jacket and Calculator problem, also varies depending on whether the
decision problem is given within the situational vs. the propositional time flow. Both types of framing
effect, the classical and the temporal, run quite independently of each other, because they are different
in nature — the first is based on the topical mental accounting, and the second on the discrepancy
between the situational and the propositional representation of time flow.

We can thus speak of an essential difference between the situational and propositional time
flows. The situational time flow may be thought of as a kind of quasi-present time. Such a time flow
“moves” the entire situation along the conventional time ine, but the movement takes the form of a
mental “jump”. One jumps from one situation to the next one without paying much attention to what
lies in between. This may explain the weak discounting of a proposition within the situational time
flow. A generally strong discounting, as known from the DU-model (Frederick et al., 2002), is to be
expected for the propositional time flow. Within the propositional time flow every additional time
unit contributes to loss of proposition value.

The situational and propositional time flows also show different properties in relation to the
past and future time mode. The situational past is processed almost like the present time mode, with
a very similar size of the classical framing effect. The propositional past can be described by an
essential discounting of the high relative level of saving proposition, and with the consequent
elimination of the classical framing effect. The described discrepancy in manifestation of the framing
effect is a strong argument for discrepancy between the situationa and propositional time flow in the
past time mode.

When explaining the situational time flow as quasi-present, one has to consider the discrepancy
between the situational time flow outside the present moment of time, and the present time. They

11



differ in sensitivity to the relative level of the monetary saving proposition. The elimination of the
classical framing effect when the proposition is given in the situational future speaks for this
difference. This finding points to the noticible inhomogeneity of time dimension. The relevant
properties are summarised in the Table 5.

---------------- Table 5 approximately here -----------------

Table 5. The specification of the properties of situational and propositional time flow in regard
to the level of relative saving. Here, a classical framing effect is defined as that described by Tversky
and Kahneman (1981) using the Jacket and Calculator problem or the other but similarly formulated
problems.

Time flow Present time mode Future time mode Past time mode
Situational The baseline | The situational time flow is | The propositions with the low
condition. The zero | not very sensitive to the | and high relative savings have
distance to any pointin | level of relative saving; | almost the same
the past or in future | therefore, the classical | attractiveness in the
time mode eliminates | framing effect disappears. | situational past time mode
any other and thus the classical framing
representation of the effect remains almost as if the
time flow and makes problems are formulated in
all of the possible the present time mode.

representations of the

Propositional Both propositions with | The proposition with the high
high and low relative | relative saving ages quicker
savings show almost the | than that with the lower one,
same general trend of | so that the classical framing
declining  attractiveness. | effect  declines or s
The classical framing | eliminated altogether at a
effect remains for a certain | certain time distance in the

distance in the future. past.

time flow equal. This
can be modelled as:
(time distance) % (time
representation) = 0 X
(any time
representation)
=Present time mode.

Source:developed by the author

One may notice that the description of the present time mode by the formula: (time
distance)x (time representation) = 0 x (any time representation) = Present time mode points to the
unique property of the now moment, which unites the properties of all other possible representations
of a time flow. Thus, all possible cognitive representations of the time flow converge into the present
time mode, independently of the discrepancies in their properties. This corresponds to immediate
presence of an object or a proposition at the moment. Outside of the present time moment however,
the mind’s ability to develop several cognitive representations of a time flow results in the problem
of a subjective time-momentum modelling.

CONCLUSION.

In the recent systematic review on temporal discounting by Seaman et al. (2022) point to the
dominat use of conventional linear time for modelling discounting. Lipman & Attema (2024)
reviewed the methods for measuring discount rates and one notices the clear prevalence of the
singular time line as conventional concept in this field of studies. Sarmiento et al. (2023) review the
studies on pharmacological modulation of temporal discounting. They list the neurochemical
mechanisms of impatience and delay discounting. The mechanism and their functions are also
described relying on the singular time line. Keidel et al. (2021), Keidel et al. (2025) examine the
cognitive factors behind delay discounting relying on the singular time line. Jiang, Y., Jiang, C., et al
Hu, T., & Sun, H. (2022) examine effects of emotion on intertemporal decision-making. Their model
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also is based on the single-dimension of time flow. Huang & Xu (2024), relying on the conventional
notion of time line, in their meta-analysis disentangle the effects of temporal framing on risk
perception, attitude, behavioural intention, and behaviour. Thus, one concludes that the concept of
singular time line dominates in the main stream studies on intertemporal decision making and
judgment.

The standard models of intertemporal decision making originating with Paul Samuelson assume
that (a) time is a single linear dimension and (b) people discount future outcomes according to a stable
function. However, empirical research shows many systematic anomalies, such as: 1) magnitude
effect, 2) delay vs date framing effect, 3) preference reversals, 4) subadditive discounting, 5)
hyperbolic discounting. Researchers often treat these as different psychological phenomena. Our
findings suggest that these anomalies may appear because different tasks activate different
representations of time flow. Thus, the intertemporal discounting depends on how time flow is
mentally represented.

In this sense the existence of many cognitive representations of time flow (Polunin, 2021, 2025)
challenges the conventional singularity of time flow. One and the same physical momentum may
belong to different representations of the time flow. Moreover, one and the same time interval may
be experienced individually through one of the many representations of time flow. As previous studies
(Polunin, 2011, 2015) suggest, in some cases there may even be two representations of time flow at
play in the same time interval. This results in essentially different variations of an object (e.g., the
value of money) over time. In order to achieve predictability, e.g., in stock returns, one needs to know
how the human mind models a time flow in relation to the actual given task with its specific wording.
This then helps to model the possible under- or over-valuation of a proposition over time. The
heterogeneity of time flow representations makes this task rather complicated. For instance, an impact
of time flow on proposition along the time interval consisting of a few sequential non-overlapping
sections (marked by index j, j=1,n) with an involvement of different representations of time flow
(marked by index i, i=1,m) may be described as: A=Xdk(;)Rt(;), where d; — is the distance in the time
units of the j-th segment in which the i-th representation of time flow is in play, Rt(;) is the i-th time
representation influencing the proposition on the j-th time segment, and k(i) is a discounting
coefficient for the i-th representation of time flow. Concluding we insist on the following. While the
mainstream studies on intertemporal decision making and in behavioral economics assume: value =
reward x discount function of delay, we suggest the following function: value = reward x discount
function (specified for cognitive representation of time). And this function is to apply separately for
each cognitive representation of time flow. This stresses the notion that the cognitive representation
of time may itself be a hidden variable in intertemporal choice.

An interesting implication of proposed approach is that many famous anomalies in
intertemporal choice may not be separate phenomena at all. They might all arise from changes in how
time is mentally represented. In other words, instead of explaining each anomaly with a different
psychological mechanism, our approach suggests that a single hidden variable — representation of
time flow - may generate several well-known effects.

The empirical and theoretical arguments (Polunin, 2021) for the multiplicity of cognitive
representations of time flow can open a new dimension in the discussion of the role of time
representation in human decision-making, in human evolution, and economic behaviour. Rosati and
colleagues (2007), Beran and Evans (2006, 2007), and Beran et al. (2014) point to the waiting
behaviour of apes and discuss the origin of human patience and its relevance for the development of
economic and social relationships. Boyer (2008) raises the question of the relevance of mental time
travel for evolutionary economics. He argues that mental time travel nudges us towards more
restrained choices, which are beneficial in the long run, especially given human dependence on
cooperation and coordination. Conventionally, all these discussions are about the singular time flow
representation. The mind’s ability to develop more than one representation of time flow has not yet
been considered. The multitude of time flow representations may allow for the multiplicity of
behavioural reactions to one and the same stimuli. Such variability in reactions may be essential for
evolutionary and historical selection of the most efficient way of to model the world. For instance,
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current and the earlier results (Polunin, 2015), suggest that the situational and propositional time flow
modulate the proposition attractiveness differently over time. Consequently, their activation leads to
a different readiness to wait for one and the same proposition. The situational time flow is responsible
for a low discounting rate, whereas the propositional representation of time flow leads to a strong
discounting. So, they essentialy impact on mental proximity of an object or event which is given in
flow of individual experience. It is also necessary to address the earlier described discrepancy in time
representation from the first- and the third-person perspectives (Krishnamurthy & Kumar, 2002;
Polunin, 2013, 2014). Such a discrepancy may contribute to social interactions, e.g., modulating
disagreements about past and future propositions among a group of people.

In general, the study supports the psychological concept of multiple cognitive representations
of time flow we presented in the set of earlier studies (Polunin, 2009, 2011, 2015, 2025). The consept
argues that time is not a single unified cognitive construct, but it consists of separate heterogeneous
representations of time. The variability of the cognitive representation of time flow may thus be a
factor in the evolutionary and historical development of humans. This opens up new perspective for
investigating how the different representations of time flow have contributed to evolutionary
development, e.g. to the conceptualization of causality, to recognition of causality among life events,
to patience, or to the modulation of other time sensitive behaviours. If one assumes such effects, then
subsequent studies should examine, for instance, how the preferences for certain representation of
time flow are distributed in today’s human population, and whether this coincides with the variations
in economic behaviour. In that sense, new perspectives emerge for research on the relevance of
cognitive time representation for the different aspects of human behaviour, the epistemological
activity, but also for economic, legal, and managerial tasks.

ACKNOWLEDGMENT
I am grateful to Dr. Charlotte Kroll, Department of Psychiatry & Neuropsychology, Faculty
of Health, Medicine and Life Sciences, Maastricht University, the Netherlands for discussion and
for editorial improvement the article.

FUNDING
This research was supported by a grant of the National Scholarship Programme of the Slovak
Republic.

CONFLICT OF INTEREST STATEMENT
The author declares no competing interests.

REFERENCES

[1]  Beran, M.J, & Evans, T.A. (2007). Chimpanzees use self-distraction to cope with impulsivity.
Biology Letters, 3(6), 599-602. doi: 10.1098/rsbl.2007.0399.

[2]  Beran, M.J., Evans, T.A., Paglieri, F., McIntyre, J.M., Addessi, E., & Hopkins, W.D. (2014).
Chimpanzees (Pan troglodytes) can wait, when they choose to: A study with the hybrid delay
task. Animal Cognition, 17, 197-205. doi: 10.1007/s10071-013-0652-9.

[3] Boyer, P. (2008). Evolutionary economics of mental time travel? Trends in Cognitive
Sciences, 12(6), 219-224. doi: 10.1016/j.tics.2008.03.003.

[4] Chen, H., & Zhao, X. (2024). How time flies: Time perception and intertemporal choice.
Journal of Behavioural and Experimental Economics, 109, article number 102160. doi:
10.1016/j.socec.2023.102160.

[5] Dai, L., Wang, Y., Chark, R., & Liu, L. (2025). Comparing intertemporal decision-making
models: Predictions and applications in lifespan through subjective time perception. British
Journal of Psychology, 116(4): 854-876. doi: 10.1111/bjop.12796
https://pubmed.ncbi.nlm.nih.gov/40344446/

14



https://pubmed.ncbi.nlm.nih.gov/40344446/
https://doi.org/10.1016/j.socec.2023.102160
https://doi.org/10.1016/j.socec.2023.102160
https://doi.org/10.1016/j.tics.2008.03.003
https://doi.org/10.1007/s10071-013-0652-9
https://doi.org/10.1098/rsbl.2007.0399

[6]

[7]

[8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Darke, P.R., Freedman, J.L., & Chaiken, S. (1995). Percentage discounts, initial price, and
bargain hunting: A heuristic-systematic approach to price search behaviour. Journal of
Applied Psychology, 80(5), 580-586. doi: 10.1037/0021-9010.80.5.580.

Frederick, S., Loewenstein, G., & O’Donoghue, T. (2002) Time discounting and time
preference: A critical review. Journal of Economic Literature, 40(2) 351-401. doi:
10.1257/002205102320161311.

Freyd, J.J. (1987). Dynamic mental representations. Psychological Review, 94(4), 427-438.
doi: 10.1037/0033-295X.94.4.427.

Freyd, J.J. (1992) Dynamic representations guiding adaptive behaviour. In F. Macar, V.
Pouthas & J. Friedman (Eds.), Time, action and cognition (pp. 309-323), Dordrecht: Kluwer.
doi: 10.1007/978-94-017-3536-0 32.

Heath, T.B., Chatterjee, S., & France, K.R., (1995). Mental accounting and changes in price:
The frame dependence of reference dependence. Journal of Consumer Research, 22(1), 90-
97. doi: 10.1086/209437.

Huang, G., & Xu, J. (2024). Disentangling the effects of temporal framing on risk perception,
attitude, behavioural intention, and behaviour: A multilevel meta-analysis. Communication
Research, 51(1), 3-27. doi: 10.1177/00936502221102102.

Jiang, Y., Jiang, C., Hu, T., & Sun, H. (2022). Effects of emotion on intertemporal decision-
making: Explanation from the single-dimension priority model. Journal: Acta Psychologica
Sinica, Volume: 54(2): 122-140,
https://journal.psych.ac.cn/acps/EN/10.3724/SP.J.1041.2022.00122

Keidel, K., Murawski, C., & Ettinger, U. (2025). Attentional mechanisms of the date/delay
effect in intertemporal choice: An eye-tracking study. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 51(5): 737-754.
https://pubmed.ncbi.nlm.nih.gov/38900547/

Keidel, K., Rramani, Q., Weber, B., Murawski, C., & Ettinger, U. (2021). Individual
differences in intertemporal choice. Frontiers in Psychology, 12, Article: 643670,
https://pubmed.ncbi.nlm.nih.gov/33935897/

Krishnamurthy, P., & Kumar, P. (2002). Self-other discrepancies in waiting time decisions.
Organizational Behaviour and Human Decision Processes, 87(2), 207-226. doi:
10.1006/0bhd.2001.2980.

Kulati, E., Myck, M., & Pasini, G. (2023). Temporal discounting in later life. Journal of
Economic Behavior & Organization, 213: 87-101. doi: 10.1016/.jebo.2023.07.015.
https://www.sciencedirect.com/science/article/abs/pii/S0167268123002469

Kiihberger, A. (1998). The influence of framing on risky decisions: A meta-analysis.
Organizational Behaviour and Human Decision Process, 75(1), 23-55. doi:
10.1006/0bhd.1998.2781.

Levin, I.P., Schneider, S.L., & Gaeth, G.J. (1998). All frames are not created equal: A
typology and critical analysis of framing effects. Organizational Behaviour and Human
Decision Process, 76(2), 149-188. doi: 10.1006/0bhd.1998.2804.

Lipman, S. A., & Attema, A. E. (2024). A systematic review of unique methods for
measuring discount rates. Journal of Risk and Uncertainty, 69: 145-189. doi:
10.1007/s11166-024-09439-1 https://link.springer.com/article/10.1007/s11166-024-09439-
1?utm source=chatgpt.com

Loewenstein, G., & Elster, J. (Eds.) (1992). Choice over time. New York: Russell Sage
Foundation.

Loewenstein, G.F. (1988). Frames of mind in intertemporal choice. Management Science,
34(2), 200-214. doi: 10.1287/mnsc.34.2.200.

15


https://doi.org/10.1287/mnsc.34.2.200
https://www.russellsage.org/publications/book/choice-over-time
https://link.springer.com/article/10.1007/s11166-024-09439-1?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/s11166-024-09439-1?utm_source=chatgpt.com
https://doi.org/10.1006/obhd.1998.2804
https://doi.org/10.1006/obhd.1998.2781
https://doi.org/10.1006/obhd.1998.2781
https://www.sciencedirect.com/science/article/abs/pii/S0167268123002469
https://doi.org/10.1006/obhd.2001.2980
https://doi.org/10.1006/obhd.2001.2980
https://pubmed.ncbi.nlm.nih.gov/33935897/
https://pubmed.ncbi.nlm.nih.gov/38900547/
https://journal.psych.ac.cn/acps/EN/10.3724/SP.J.1041.2022.00122
https://doi.org/10.1177/00936502221102102
https://doi.org/10.1086/209437
https://doi.org/10.1007/978-94-017-3536-0_32?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://psycnet.apa.org/doi/10.1037/0033-295X.94.4.427
https://doi.org/10.1257/002205102320161311
https://doi.org/10.1257/002205102320161311
https://psycnet.apa.org/doi/10.1037/0021-9010.80.5.580

[22]

[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]
[35]

[36]

Moon, Ph., Keasey, K., & Duxbury, D. (1999). Mental accounting and decision making:
The relationship between relative and absolute savings. Journal of Economic Behaviour &
Organization, 38(2), 145-153. doi: 10.1016/S0167-2681(99)00003-7.

Polunin, O. (2009). Temporal dimension of the framing effect in topical mental accounting.
Studia Psychologica, 51(4), 434-355.

Polunin, O. (2011). Temporal processes in the topical mental accounting. Studia
Psychologica, 53(3): 275-292.

Polunin, O. (2013) Aging of monetary saving proposition formulated from the first- and the
third-person perspectives as factor modulating the framing effect. Studia Psychologica, 55(2):
123-138. https://doi.org/10.21909/sp.2013.02.630

Polunin, O. (2014) The first- and the third-person perspective on monetary saving proposition
made in future time mode. Studia Psychologica, 56(4):253-265.
https://doi.org/10.21909/sp.2014.04.664

Polunin, O. (2015). Cognitive representation of situational and propositional time flow as
basis for temporal framing effect in future time mode. Studia Psychologica, 57(1), 5-20.
Polunin, O. (2021) Time Flow in the Human Mind. In: A.Zhanaev, O.Tkachenko (eds.),
Searching for Identity. Personal Experiences and Methodological Reflections. Monography
LIBAL, Tom IV, Wydziat ,,Artes Liberales” Uniwersytetu Warszawskiego, Warsaw, 2021,
380p: 307-340.
https://wuw.pl/data/include/cms//Searching Zhanaev_Ayur Thachenko Olha red 2021.pdf
?v=1623509918157

Polunin, O. The modelling of explanation in the space of the multiple mental representations
of time flow. Humanities Studios: Pedagogy, Psychology, Philosophy, 2025, 13(1): 83-97.
doi: 10.31548/hspedagog/1.2025.83

Rosati, A.G., Stevens, J.R., Hare, B., & Hauser, M.D. (2007). The evolutionary origins of
human patience: Temporal preferences in chimpanzees, bonobos, and human adults. Current
Biology, 17(19), 1663-1668. doi: 10.1016/j.cub.2007.08.033.

Sarmiento, L. F., Rios-Florez, J. A., Paez-Ardila, H. A., et al. (2023). Pharmacological
modulation of temporal discounting: A systematic review. Healthcare, 11(7), Article: 1046.
doi: 10.3390/healthcare11071046. https://www.mdpi.com/2227-9032/11/7/10467?
utm_source=chatgpt.com

Seaman, K. L., Abiodun, S. J., Fenn, Z., Samanez-Larkin, G. R., & Mata, R. (2022).
Temporal discounting across adulthood: A systematic review and meta-analysis. Psychology
and Aging, 37(1): 111-124. doi: 10.1037/pag0000634.
https://pubmed.ncbi.nlm.nih.gov/35113618/

Sun, C., & Potters, J. (2022). Magnitude effect in intertemporal allocation tasks.
Experimental Economics, 25: 593—623. doi: 10.1007/s10683-021-09723-w.
https://link.springer.com/article/10.1007/s10683-021-09723-w?utm_source=chatgpt.com
Svenson, O. (2008). Decisions among time saving options: When intuition is strong and
wrong. Acta Psychologica, 127(2), 501-509. doi: 10.1016/j.actpsy.2007.09.003.

Tversky, D., & Kahnemen, A. (1981). The framing of decisions and the psychology of choice.
Science, 211(4481), 453-458. doi: 10.1126/science.7455683.

Weber, E.U., Jonson, E.J., Milch, K.F., Chang, H., Brodscholl, J.C., & Goldstein, D.G.
(2007). Asymmetric discounting in intertemporal choice: A queery-theory account.
Psychological Science, 18(6), 516-523. doi: 10.1111/j.1467-9280.2007.01932.x.

16


https://doi.org/10.1111/j.1467-9280.2007.01932.x
https://doi.org/10.1126/science.7455683
https://doi.org/10.1016/j.actpsy.2007.09.003
https://link.springer.com/article/10.1007/s10683-021-09723-w?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/35113618/
https://www.mdpi.com/2227-9032/11/7/1046?utm_source=chatgpt.com
https://www.mdpi.com/2227-9032/11/7/1046?utm_source=chatgpt.com
https://doi.org/10.1016/j.cub.2007.08.033
https://wuw.pl/data/include/cms//Searching_Zhanaev_Ayur_Thachenko_Olha_red_2021.pdf?v=1623509918157
https://wuw.pl/data/include/cms//Searching_Zhanaev_Ayur_Thachenko_Olha_red_2021.pdf?v=1623509918157
https://www.studiapsychologica.com/uploads/POLUNIN_SP_1_vol.57_2015_pp.5-20.pdf
https://www.studiapsychologica.com/uploads/POLUNIN_SP_1_vol.57_2015_pp.5-20.pdf
https://doi.org/10.21909/sp.2014.04.664
https://doi.org/10.21909/sp.2013.02.630
https://www.researchgate.net/publication/288702128_Temporal_processes_in_topical_mental_accounting
https://www.studiapsychologica.com/uploads/POLUNIN_04_vol.51_2009_pp.343-355.pdf
https://doi.org/10.1016/S0167-2681(99)00003-7

