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Abstract: The paper presents a finding of new kind of the temporal framing effect, which is
applied to a monetary saving proposition. Based on our previous assumption about the multiple
cognitive representations of time flow (Polunin, 2009, 2011, 2013), two temporal processes
were assumed - situational and propositional time flow. Each of these temporal processes has
specific features, and differently impacts the evaluation of money proposed for saving. In two
experiments subjects made decisions on a monetary saving proposition. Despite the equal dis-
tance to the beginning of the saving possibility and the equality of the saving amounts a temporal
framing effect arises. The subjects made significantly different decisions depending on whether a
situational or a propositional time flow was activated. The first one induces a slow decline of
positive responses to a saving proposition while the second one leads to a strong loss of attrac-
tiveness of a saving proposition.
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Introduction

Over the last few decades the studies of
“framing effects” in the area of human deci-
sion-making have expanded and include
such domains as cognition, psycholinguis-
tics, perception, social psychology, health
psychology, clinical psychology, and busi-
ness (overviews by Levine, Schneider, &
Gaeth, 1998; Kühberger, 1998). The studies

on temporal framing effect within the
intertemporal decision-making are also
presented by a number of publications
(Chandran & Menon, 2004; Loewenstein,
1988; Loewenstein & Elster, 1992; Mazur,
1987; Prelec & Loewenstein, 1997). There-
fore, it is difficult to find an experimental set
which results in a new kind of non-described
framing effect. But looking at the conven-
tional approach to studies on intertemporal
decision-making one can notice that time flow
is represented as a singular, homogeneous
process correlated with a growing waiting
interval, and such process is equal for all
objects and situations (Frederick et al., 2002;
Loewenstein & Elster, 1992; Loewenstein &
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Prelec 1992). This approach dates back to
the very early publication by Samuelson
(1937), who proposed the discounting util-
ity model (DU model). The DU model gener-
alizes an  intertemporal choice  and specifies
a subject’s intertemporal preferences over
consumption profiles. Its central idea  is  that
all of the disparate motives underlying
intertemporal choice can be condensed  into
a single  parameter – the  discount  rate. In
later modifications of the DU model, one can
find the discussions on the parameters of
equation, describing value discounting, e.g.,
whether it is truly hyperbolic. Not only in
the DU-model but also in the general scien-
tific paradigm and in different fields of eco-
nomics, time is considered as an abstract
category with time line representing a singu-
lar temporal process. On the other hand,
when it concerns human made intertemporal
decisions the peculiarities of time process-
ing by the human mind must be taken into
account for a more realistic modelling. The
well-known discrepancy between subjective
interval production and interval reproduc-
tion, shown by Fraisse (1985) and modelled
by Block and Zakay (1996), points to the
possible anisotropy of a subjective time line.
One also has to consider the possible inter-
ferences between the processing of tempo-
ral and non-temporal information in working
memory, which can be a factor in intertem-
poral decision-making. Moreover, psycho-
logical studies on time processing show the
divergence between the flow of abstract
physical  time  and  subjective  human  time
experience (Fraisse, 1985; Block & Zakay,
1997; Thomas & Weaver, 1975; Wearden,
2002).

Construal Level Theory (CLT; Liberman &
Trope, 1998; Trope & Liberman, 2000) sug-
gests that people have very distinct psycho-

logical associations with temporal distances.
In other words, alternatives are evaluated dif-
ferently at different points in time. The pecu-
liarities of the human time processing let us
assume that our mind has the capability of
developing more than one cognitive repre-
sentation for a temporal process running at
one and the same time distance. Block (1978,
1990) proposed a contextual-change hypoth-
esis and developed a model for time process-
ing, which is based upon the context gen-
eration. Later, Block and Zakay (1997) pro-
vided an attention-based model for time pro-
cessing, where timing is modelled for the
duration of a certain event and not for a con-
text as whole. Our studies (Polunin, 2009,
2011a, 2011b, 2013) show that the temporal
dimension of decision-making is a complex
one and includes a multitude of temporal pro-
cesses. Each of them has its own cognitive
representation, which reflects a specific de-
velopment of an object over time and a cor-
responding change of the object’s value. If
we assume that the human mind is able to
develop more than one cognitive represen-
tation for time flow at one and the same time
interval, it is also necessary to assume that
one and the same proposition can be differ-
ently evaluated over one and the same time-
distance and even from one and the same
reference point, e.g., from the present time
moment. Thus, we can expect that applying
different representations of time flow to the
same monetary saving proposition will re-
sult in different cognitive representations of
such a proposition. Consequently, the dis-
crepancy in the proposition evaluation
should lead to different decision outcomes.
It means that a subject should value differ-
ently one unit of money (e.g., 1EUR) over
one and the same time-distance, depending
on the activated temporal process.
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Based on our study on a temporal framing
of electoral decision-making (Polunin, 2010),
we distinguish cognitive representations for
propositional and situational future. The
propositional future means a time perspec-
tive when time flow is considered only for an
object (a proposition). Under situational fu-
ture we understand a general future, a cogni-
tive representation of a situation as a whole
at any moment in future time mode. Math-
ematically, there is no difference between
these two kinds of futures, as long as the time
distance from the reference moment to the
future moment is the same. But based on the
wording of the task it should be possible to
activate separately the propositional and situ-
ational future. Thus, the hypothesis is that
the situational and propositional future are
represented by two different temporal pro-
cesses, and based on their discrepancy, the
temporal framing effect is to be expected when
the same amount of money is proposed to be
saved at the same physical time distance.

We are going to focus attention of the sub-
ject once at the time of a distance from the
gain and the other time at the moment of gain.
This should lead to activation of cognitive
representations correspondingly for propo-
sitional vs. situational time flow. If we suc-
ceed in providing conditions when two dif-
ferent cognitive representations of time flow
are employed at the same time distance, we
may expect manifestation of temporal fram-
ing. More specifically, while objectively the
waiting for monetary saving refers to the
same time period, the use of temporal refer-
ence frames, such as situational or proposi-
tional time flow, is likely to trigger cognitive
representations of time flow that result in a
temporal framing effect.

When different decisions are made on
mathematically equal propositions, one can

argue that two different cognitive represen-
tations of them are available. Such discrep-
ancy in decision outcomes is known as the
framing effect. The overviews on different
kinds of framing effects by Levine, Schneider
and Gaeth (1998), and Kühberger (1998) de-
scribe a list of conditions when a framing
effect arises. Levine, Schneider and Gaeth
(1998) describe a taxonomy composed of
three different types of framing manipula-
tions: risky choice framing, attribute fram-
ing, and goal framing. The standard risky
choice framing effect was introduced by
Tversky and Kahneman (1981) and it illus-
trates how the different descriptions of propo-
sition riskiness affect a decision outcome.
Attribute framing shows how an evaluation
of an object or event characteristics serves
as the focus of framing manipulation and fi-
nally impacts on the decision outcome. In a
goal framing, the goal of an action or behav-
ior is framed in different ways influencing
the decision made.

There are also decisions made when the
time-parameter is manipulated, and the tem-
poral framing effect arises. In some cases, it
is manifested due to the difference in process-
ing of the time distance between two propo-
sitions or in the order of propositions pro-
cessing (Loewenstein, 1988), or because of
different time horizons applied in tasks word-
ing (Chandran & Menon, 2004). The list of the
above mentioned framing effects does not
include the kind of temporal framing, when a
subject makes different decisions on math-
ematically equal saving propositions or an-
other kind of gain, which is proposed at the
same time-moment, at the same time-distance
from the present time moment, and proposi-
tions are processed in the same order, namely
from the present to the future. These condi-
tions can be demonstrated by Figure 1.
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The category of temporal framing is already
in use. Loewenstein (1988) in his article
“Frames of mind in intertemporal choice”
demonstrates the applicability of the ref-
erence point concept (Markowitz, 1952;
Bell, 1982) to intertemporal choice, and
compares it to the Prospect Theory pro-
posed  by Kahneman and Tversky’s (1979).
Loewenstein (1988) describes three ways to
elicit an individuals’ relative preferences for
immediate versus delayed consumption: neu-
tral, delay, speed-up. One way is to, ask a
subject to specify the most s/he would pay
to obtain an object immediately (the immedi-
ate price) and then ask how much s/he would
pay to get the object following a time delay
(the delayed price). Secondly, one can ask
how much the subject would pay to obtain
the object immediately, instruct him/her to
imagine that s/he has made the purchase,
and then ask for the smallest amount s/he
would accept in order to delay consuming.
In the third way, the speed-up situation, an
individual anticipates future possession and

contemplates speeding it up, for example, by
paying more money for the item. One in-
structs a subject to imagine that s/he has
paid certain amount for future consumption,
and then ask for the most s/he would be will-
ing to pay to speed up consumption so as to
eliminate the delay. In all of these three cases
it is about a comparison between the imme-
diate consumption price and the delayed
consumption price. We are going to demon-
strate a framing effect, when the difference
in decision outcomes arises from two saving
propositions which are processed in the same
order, are equal in amount, equally delayed
and belonging to the same time moment in
the future.

Chandran and Menon (2004) also write
about temporal framing. They have used the
“every day” and “every year” frames and
shown that every day framing makes risks
appear more proximal and concrete than ev-
ery year framing. In their opinion two differ-
ent temporal frames – every day and every
year – should objectively refer to same time

 

NOW Future in X days 

p = 1.0 probability to save 
money and time distance 
is the same for both 
propositions 

Figure 1 Schematic description of saving proposition in future time mode. Once saving
is formulated as a future situation and the other time – as propositional future saving. The
“Now” is the reference time moment when a saving proposition is made to a subject. The
interval between “now” and “future in X days” is the waiting time for the realization of both
saving propositions. The p is a probability to save money in X days on sale, which equals
to 1 for both task formulations.
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period (i.e., the present). Without discuss-
ing here the psychological borders of sub-
jective present time, it is worth underlining
that “a day” and “a year” are far away, they
are not equal time intervals and not the same
time markers. Moreover, Chandran and
Menon (2004) refer more to different time
horizons than time distances. This is why
the temporal framing by Chandran and
Menon (2004) differs fundamentally from the
one studied here, when the equality of both,
time distance and saving amount, are pre-
served.

According to the discounting utility
model (Samuelson, 1937), no framing effect
should be expected as long as in both task
formulations the saving amount, the time
moment when the proposition is made, and
the time distance to the realization of mon-
etary saving (win) are the same. Thus, the
assumed kind of temporal framing effect
could represent a new anomaly of the DU-
model, among others described earlier
(Frederick et al., 2002; Loewenstein, 1988;
Loewenstein & Prelec, 1992; Read et al.,
2005).

EXPERIMENT 1

Method

The experimental task involved a prob-
lem situation in which a student was going
to buy a computer. The proposed monetary
saving was 99 UAH2. In one wording of
the problem, the whole situation was
moved to 4 days in the future. In the other

wording of the problem, only the beginning
of the saving opportunity was 4 days in
the future, while the situation itself was
occurring in the present time mode. Thus,
the independent variable has two grades:
situational vs. propositional future mon-
etary saving. The absolute (99 UAH), and
relative (3.1%) saving, and the initial price
of the computer (3199 UAH) were the same
in both wordings. Two groups of subjects
made decisions on whether they accept the
saving proposition. Each group got only
one wording of the decision problem. The
between subjects experimental design was
utilized, which is usual for such studies
(Tversky & Kahneman, 1981; Kühberger,
1998; Levin et al., 1998).

Materials

Written versions of the problem were pre-
pared in Ukrainian. A similar wording was
used in each case and just the time marks
were set once on a situation as whole and
the other time on the saving proposition. In
both task wordings the time distance was
underlined to make it more explicit. The par-
ticipants were asked to mark their decision
by marking the corresponding box.

Task for activation of situational time flow

Imagine the following situation and decide
how you will act.

Please imagine that in 4 days you will go
to the electronics store to purchase a note-
book computer for 3199 UAH. When you
pick out a notebook computer and you go to
the cashier, a shop assistant informs you that
the notebook you wish to buy is on sale for
3100 UAH at the other branch of the store,
located 20 minutes drive away.

2 UAH or Ukrainian hryvna, 99 UAH equals ap-
proximately 12.2 USD or 9.56 EUR. At the time
of data collection the exchange rate was: 1USD
= 8.06-8.14 UAH and 1EUR = 10.28-10.41 UAH.
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Would you make the trip to the other
store? (check one box)

YES � NO �

Task for activation of propositional time
flow

Imagine the following situation and decide
how you will act.

Please imagine that you go to an electron-
ics store and are about to purchase a note-
book computer for 3199 UAH. When you
pick out a notebook computer and you go to
the cashier, a shop assistant informs you that
the notebook you wish to buy will be on sale
for 3100 UAH in 4 days at the other branch
of the store, located 20 minutes drive away.

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

YES � NO �

Subjects

162 students (81 subjects for each experi-
mental condition) between the ages of 18 and
22 (mean age 19.9 years; 65% males and 35%
females) participated in the experiment. The
participation was voluntary and unpaid. The
number per session ranged from 12 to 28
subjects. Each participant was randomly as-
signed to one of two experimental condi-
tions.

Results

According to the mathematical descrip-
tion of the decision problem, each subject
got the possibility to save the same amount
of money (99 UAH) on the same day in the
future (in 4 days). Only the wordings of the

saving propositions were different. The
standard discounting formulation implies
that such delayed consumption must have
equal values. But the number of positive
responses (57%) given to the saving propo-
sition within the situational future is sig-
nificantly higher than that for an equal mon-
etary saving but given within the proposi-
tional future (39%), Pearson χ2 = 4.8 df = 1,
p = 0.028. Thus, we can argue that at the
level of cognitive representation, two es-
sentially different temporal processes were
activated: one for a situational future and
the other for a propositional future. These
temporal processes show different features
at the same time distance and in relation to
the same object (amount of money), there-
fore one must conclude that these temporal
processes are different. Their discrepancy
leads to different decision outcomes regard-
ing the same monetary saving, and this is
manifested as the temporal framing effect
(Figure 2).

The manifestation of the temporal fram-
ing effect seems to be sensitive to the gen-
der of subject. A  separate  analysis  for
the  male  subjects  shows  a significant
framing  effect (Pearson χ2 = 5.46, p = 0.019),
whereas for  the female subjects it is
Pearson χ2 < 1. Thus, the framing effect we
found is based mostly on results of the male
subjects. This finding can be explained by
the type of commodity used in the task for-
mulation. Possibly, a computer is a kind of
a men-wishful-commodity. Thus, in the sec-
ond experiment the role of the subject’s
gender in the manifestation of the temporal
framing effect will be studied further. For
this goal a commodity with more or less
equal gender attractiveness will be used in
the next experimental task, e.g., a pair of
shoes.
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EXPERIMENT 2

In order to replicate the found temporal
framing effect a repeated study was carried
out. Instead of a computer, a pair of shoes
was proposed as the commodity to buy, in
order to examine the possible gender effect,
which seemed to have modulated the mani-
festation of the temporal framing effect in
the first experiment. In this study we are go-
ing to examine a number of hypotheses. The
first one is similar to the hypothesis from the
first study: the situational and propositional
futures are cognitively represented by two
different temporal processes. Their discrep-
ancy leads to different evaluations of one
and the same monetary saving proposition,
and correspondingly to different decisions

that appear as the temporal framing effect
(hypothesis 1). Additionally, we assume that
these two temporal processes cause differ-
ent loss of proposition attractiveness, in
comparison to the present time condition,
when a subject does not have to wait for
saving money. Formally, hypothesis 1 can
be given as inequality of the percentage of
positive responses in each experimental con-
dition:

YES(now) > YES(situational future in X
days) > YES(propositional future in X days).

The second hypothesis considers the role
of time distance: if the cognitive representa-
tions of the situational and propositional
future are independent and differ in their fea-
tures, they must result in different patterns of
proposition attractiveness, and the growing
time distance must make this discrepancy more

Positive responses to proposition

Time mode

Situational FuturePropositional Future

%
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Figure 2 The temporal framing effect. Two equal monetary saving propositions lead to
the significantly different percentage of positive answers (39% and 57% of “yes”) depend-
ing on whether the time mark is set on a proposition or on a situation (Pearson χ2 = 4.8,
df = 1, p = 0.028).
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pronounced. Thus, for the longer time dis-
tance a stronger temporal framing effect is to
be expected (hypothesis 2). For examining this
divergence between the situational and propo-
sitional time flows, two time distances will be
introduced, 4 days and 7 days in the future.

The third hypothesis aims to examine the
difference between the situational and propo-
sitional time flow through their combined
impact on the saving proposition. Hypoth-
esis 3: If the situational and propositional
time flows have different cognitive represen-
tations, their combined application to the
same object (saving proposition) over the
same time distance should lead to different
decision outcomes. Each of them will have
different partial contribution to the loss of
attractiveness of monetary saving proposi-
tion. In order to examine this assumption,
two experimental conditions will be intro-
duced with an equal number of days when
the propositional and situational time flow
are activated. The 7 days-time-distance be-
tween the present time moment and the be-
ginning of the sale is divided into 5+2 days.
Under one condition, it is the sum of 5 days
of the situational future and 2 days of the
propositional future. Under the other condi-
tion, it is the sum of 5 days of propositional
future and 2 days of situational future. Ac-
cording to the features of subjective situ-
ational and propositional time flow the fol-
lowing result is to be expected:

YES(2 days sit. + 5 days propos.) < YES(5
days sit. + 2 day propos.).

Moreover, Read (2001) has shown the
subadditive effect in discounting over a de-
lay, which means that the discounting is
greater when the delay is divided into sub-
intervals. Based on the subadditive effect,
let us make an assumption opposite to hy-
pothesis 1, that the situational and proposi-

tional time flow have the same cognitive rep-
resentation and are to be described by the
same features. Thus, according to the
subadditive effect (Read, 2001), we should
expect the following inequalities for the per-
centage of positive responses: YES(7 days
sit.) > YES(2 days sit. + 5 days propos.),
YES(7 days sit.) > YES(5 days sit. + 2 days
propos.), and also YES(7 days propos.) >
YES(5 days sit. + 2 days propos.), and YES(7
days propos.) > YES(2 days sit. + 5 days
propos.). But according to our assumption,
the situational discounting is less than the
propositional one. Thus, because of inequal-
ity of situational and propositional time flows
we indeed should expect: YES(7 days sit.) >
YES(2 days sit. + 5 days propos.), YES(7 days
sit.) > YES(5 days sit. + 2 day propos.). But
for the propositional time flow the expecta-
tion is the opposite one, the subadditive ef-
fect must be broken:  YES(7 days propos.) <
YES(5 days sit. + 2 days propos.), and YES(7
days propos.) < YES(2 days Sit. + 5 days
propos.).

Method

Written versions of the problem were pre-
pared in Ukrainian. A similar wording was
used as in the first experiment and just the
commodity and the time marks differ. The
following parameters of the saving proposi-
tion were used in the experiment: initial price
of a pair of shoes was set at 560 UAH, the
absolute saving equals to 40 UAH (relative
saving equals to 7.14%), so the saving can
be described by equation 560-40 = 520 UAH3.

3 During the data collection the current exchange
rates were: 1USD = 8.14 – 8.19UAH, and 1EUR
= 10.68 – 11.05UAH. So, 40 UAH equal ap-
proximately to 4.9 USD or 3.68 EUR.
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For the condition with the composed 7
days time distance the following task formu-
lation was used:

Imagine the following situation and decide
how you will act.

Please imagine that in 5 days you will go
to the shop to purchase a pair of shoes for
560 UAH. When you pick out the shoes and
you go to the cashier, a shop assistant in-
forms you that the shoes you wish to buy
will be on sale for 520 UAH in 2 days at the
other branch of the store, located 20 minutes
drive away.

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

YES � NO �

Similarly, the task was formulated for the
condition with 2 days of situational future
and 5 days of propositional future. In all task
wordings the time distance was underlined
to make it more explicit. The design of the

experiment and the expected results are given
in Table 1.

Subjects

840 students (120 subjects for each experi-
mental condition) between the ages of 17 and
26 (mean age 18.86 years; 65% males and
35% females) participated in the experiment.
The participation was voluntary and unpaid.
The number per session ranged from 16 to
34 subjects. Each participant was randomly
assigned to one of the experimental condi-
tions.

Results

The highest number of positive responses
on the saving proposition was found for the
present time condition (66.7%), when the
subject does not have to wait at all. The situ-
ational future produces less positive re-
sponses to a saving proposition, but it re-

Table 1 The design of the second experiment and expected results. The original price for
pair of shoes was 560 UAH, absolute price reduction equals 40 UAH, the relative price
cut equals 7.14 %.

Experimental conditions with different time distances to the beginning of a sale 

Now 
4 days of 

situational 
future 

4 days of 
proposit. 

future 

7 days of 
situational 

future 

7 days of 
proposit. 

future 

5 days of 
situational 

future and 2 
days of proposit. 

future 

2 days of 
situational 

future and 5 
days of proposit. 

future 

A base-line 
readiness to 
save 40 
UAH 
 

Temporal framing effect 
similar to one from the 

first study 
(hypothesis 1) 

A stronger temporal 
framing effect is due to 

the increased time 
distance 

(hypothesis 2) 

A discrepancy in percentage of 
“yes” responses between these two 
conditions is to be expected, which 

is due to the independence of 
situational and propositional time 

flows (hypothesis 3) 
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mains more similar to the present time condi-
tion than the propositional future. In other
words, a subjective situational time flow
leads to a smaller decrease of saving propo-
sition value than the propositional one. The
relation proposed in the first hypothesis,
namely: YES(now) > YES(situational future
in X days) > YES(propositional future in X
days) was found to be correct (Table 2). The
temporal framing effect is also replicated for
both time distances, 4 and 7 days. The sec-
ond hypothesis assumed that with the grow-
ing time distance the discrepancy between
the situational and propositional time flow
will be more pronounced, which is supported
by our data. A stronger temporal framing ef-
fect is found for the longer time distance.
Moreover, for the situational and proposi-
tional time flows the decrease of “yes” re-
sponses calculated for every day of waiting
is different. At the shorter time distance of
4 days, the situational time flow causes the
loss of 4.18% per day, while for the proposi-
tional time flow it equals to 7.5% per day. For

the 7 days time distance the loss of “yes”
responses for situational time flow equals
2.3% per day, and for propositional –
10.22 % per day.

It is worth noticing that the propositional
future causes a loss of proposition attrac-
tiveness with the growing time distance,
which is in agreement with the classical DU-
model (Samuelson, 1937). On the other hand,
the situational future tends to show a kind
of different trend for the loss of proposition
attractiveness, or at least this process is to
be described by the different rate of discount-
ing. This departure of the cognitive repre-
sentation of situational time flow from the
discounting utility model should be studied
in future experiments. It appears that under
the situational time flow a waiting process is
not started as such, the subject almost
“jumps over” the interval between the
present time moment and the future day
when the sale begins. Probably the situational
future departs from the discounting model
and represents a kind of declared readiness

Table 2 The results of the second experiment; percentage of “yes” responses to a saving
proposition and size of the framing effect

 
 

Now 4 days of 
situat. 
future 

4 days of 
proposit. 

future 

7 days of 
situat. 
future 

7 days of 
proposit. 

future 

5 days of 
situat.  

future and  
2 days of 
proposit. 

future 

2 days of 
situat. 

future and 
5 days of 
proposit. 

future 
% of “yes” 66.7% 50.0% 36.7% 57.5% 25.8% 45.8% 34.2% 
Size of 
framing 
effect 

 
- Δ = 13.3% Δ = 31.7% Δ = 11.6% 

χ2, df, p - 
χ2 = 4.34, df = 1  

p = .037 
χ2 = 24.7, df = 1 

 p < .001 
χ2 = 3.4, df = 1  

p = .065 
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to save money in any future situation, when
it is not necessary to wait for the beginning
of the sale. The existing literature suggests
that hyperbolic discounting occurs prima-
rily when time is described as a delay. But
some researchers (Pender, 1996; Read &
Roelofsma, 2003, experiment 2; Read et al.,
2005, experiment 5) have shown that hyper-
bolic discounting has not been observed
when the waiting time is given in terms of
calendar dates, which, in our opinion, could
also be interpreted as a kind of situational
future.

The third hypothesis supposes that the
combination of both temporal processes (situ-
ational and propositional), within one deci-
sion problem, also allows for their distinguish-
ing. Two experimental conditions were intro-
duced when the 7 days-time-distance was
divided into 5+2 days. Under one condition
the composition of temporal processes was
as follows: 5 days of situational future and 2
days of propositional future. Under the other
condition it was: 5 days of propositional fu-
ture and 2 days of situational future. Accord-
ing to the results (Table 2), the percentage of
positive responses can be described by the
inequality: YES(2 days Sit. + 5 days Propos.)
< YES(5 days Sit. + 2 day Propos.). But the
significance of this difference seems to be
marginal, χ2 = 3.4, df = 1,  p = .065.

Read (2001) raises the question whether
time-discounting is hyperbolic or subad-
ditive. Subadditive time discounting means
that discounting over a delay is greater when
the delay is divided into subintervals (e.g.,
7 = 5+2) than when it is left undivided (e.g.,
7 days waiting straightaway). It is necessary
to point out that the subadditive effect is to
be expected when one and the same tempo-
ral process is employed at divided and non-
divided time distance. In our case, the prob-

ability to receive the proposed amount of
money is equal for all experimental condi-
tions, p = 1.0. So, the expected utility of the
money saved is a function of the value it will
have when it is received. The delay between
the moment of decision-making and the mo-
ment of receipt equals to 7 days in divided
and in undivided conditions. Considering
that the situational discounting is less than
the propositional, for a situational time flow
the percentage of “yes” responses confirms
our expectation of an effect, which is similar
to the subadditive effect: YES(7 days sit.) >
YES(2 days sit. + 5 days propos.), χ2 = 13.1,
df = 1, p < .001; YES(7 days sit.) > YES
(5 days sit. + 2 day propos.), χ2 = 3.27, df = 1,
p = .07. But for the propositional time flow
the expectation was opposite: YES(7 days
propos.) < YES(5 days sit. + 2 day propos.),
χ2 = 10.44, df = 1, p = .001; and YES(7 days
propos.) < YES(2 days sit. + 5 days propos.),
χ2 = 1.98, df = 1, p = .159. This finding is not
in line with the subadditive effect (Read,
2001), but confirms the idea about the es-
sential discrepancy between the cognitive
representations for the situational and
propositional time flows.

There is another demonstration of the dis-
crepancy of these two temporal processes.
The loss of proposition attractiveness was
calculated for each temporal process for one
day of waiting. Simplifying, we assume that
the attractiveness of a saving proposition
declines almost linearly at the interval be-
tween the present time and the moment of
the composed future in 7 days. Thus, the
system of equations describes the contribu-
tion of each of the subjective time flows to
the loss of saving proposition attractiveness.
The percentage of positive responses under
the present time condition (66.7%) is taken
as base-line.
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5S +2P = 66.7 - 45.8 = 20.9%
2S+5P = 66.7 - 34.2 = 32.5%, where S

means a loss of proposition attractiveness
by impact of situational time flow for 1 day
and P means that by propositional time flow.
The solution of these equations gives: S =
1.9%/day and P = 5.7%/day. It is obvious
that the recalculation of the decline of propo-
sition attractiveness according to each of the
hyperbolic4 or exponential discounting func-
tion (V = AekD) will result in different dis-
counting rates for situational and proposi-
tional temporal process. Considering the ar-
guments for the correctness of the first and
the second hypothesis, and the tendency to
be correct in the case of the third hypoth-
esis, we argue that the cognitive representa-
tions for the situational and propositional
time flows are different.

For further clarification of the gender ef-
fect, two conditions, namely uninterrupted 4
days and 7 days future, were merged to-
gether, building two bigger samples of sub-
jects for situational and propositional future.
The results show that the temporal framing
effect is not sensitive to the gender, at least
for this type of commodity. Under the situ-
ational future time condition the male sub-

jects gave 51.4% of positive responses and
only 30.9% of positive responses under the
propositional future time condition. The fe-
male subjects gave 57% of positive re-
sponses under the situational future time
condition and only 34.1% of positive re-
sponses under the propositional future time
condition. Taken separately for each gender,
the temporal framing effect remains signifi-
cant for male and female subjects, respec-
tively χ2 = 12.1, df = 1, p < 0.001, and χ2 = 8.63,
df = 1, p = 0.003. For the composed 7 days
time distance, there was no difference for male
and female subjects either. The gender ef-
fect on the responses given within the con-
dition of situational time flow is not signifi-
cant, χ2 < 1. The same was found for the gen-
der effect for responses within the condition
of propositional time flow, χ2 < 1. Thus, we
may conclude that the second experiment
shows no differences in the gender contri-
bution to the manifestation of the temporal
framing effect. But it is not to exclude that
the role of gender depends on the gender
specific attractiveness of commodity. Con-
sidering the wide range of the different ser-
vices and commodities on the market, it
would be an asset to repeat this study with
other commodities, showing stronger gen-
der attribution like a fishing rod vs. perfume,
or going to a soccer game vs. a beauty sa-
lon.

Discussion

Depending on the task formulation, the
human mind is able to develop different tem-
poral representations of time flow. Two tem-
poral processes in the future time mode show
different features with regard to one and the
same time distance and in relation to one and
the same object (amount of money), so it

4 Frederick, Loewenstein, and O’Donoghue
(2002) list the most common hyperbolic discount
functions: (1) D(t) = l/t, where t equals the length
of delay (Ainslie, 1975); (2) D(t) = 1/(1 + kt),
where k equals the discount rate (Herrnstein,
1981; Mazur, 1987); (3) D(t) = 1/(1 + αt)γ/α, the
generalized hyperbolic discount function, with α,
γ > 0, where α determines “how much the func-
tion departs from constant discounting”, and γ is
a time preference parameter positively related
to the instantaneous discount rate (Loewenstein
& Prelec, 1992). But it makes no sense to make
recalculations using all of them to show a quite
obvious fact, that the rates of discount will be
different for situational and propositional time
flow.
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essentially involves different temporal pro-
cesses. When individuals activate the situ-
ational time flow, they are more “proximal” to
the realization of the future perspective, and
thus they agree to accept it with higher prob-
ability than when a propositional time flow
is activated. This leads to the discrepancy in
decision outcomes in mathematically equal
propositions. Thus, the distinguishing fea-
ture of these two temporal processes is their
impact on subjective value of the money pro-
posed to be saved. Of course, this represents
only a cognitive emulation of value change
over time. The growing time distance also
impacts the manifested discrepancy between
these two temporal processes, resulting in a
stronger framing effect. Possibly, there are
other features that distinguish between the
situational and propositional time flow. Thus,
future experiments should concentrate on the
specification of their properties regarding (a)
relative and absolute amount of saving, (b)
the first-person- and the third-person-per-
spective on a saving proposition, and (c) a
gender effect. Such specification should con-
tribute to further development of the idea
about multiplicity of temporal processes
(Polunin, 2011a).

The discrepancy we found between the
situational and propositional time flows in-
troduces an additional branch line in the clas-
sification of temporal processes, while the
previous classification considers only the
propositional processes (Polunin, 2011a). It
is worth noticing here that similar temporal
framing effect should be possible under other
experimental conditions. Through a combi-
nation of different time distances and a par-
allel usage of situational and propositional
time flow, one can induce temporal framing
in the past time mode or even in the present
time moment, despite the equality of abso-

lute and relative savings in both proposi-
tions. Thus, it will be possible to compare
the features of situational and propositional
time flows in different time mode and on a
wider set of intertemporal decision problems.

The above-described discrepancy in deci-
sion outcomes represents a new kind of
temporal framing, which is to be distin-
guished from the previously described one
(Loewenstein, 1988; Prelec & Loewenstein,
1997). In our experiment no shifts in time dis-
tance between the tasks, no change in the
order of time moments processing, no speed-
ing up, and no different time horizons were
used. Loewensten and Prelec (1992) in their
paper “Anomalities in intertemporal choice:
evidence and an interpretation” have listed
a number of deviations in intertemporal de-
cision outcomes, but none of them described
such a phenomenon as the temporal framing
described here. Up to a certain level, the de-
scribed difference between situational and
propositional futures is comparable to the
“date/delay effect” discussed by Read et al.
(2005). They use two ways to describe the
moments at which outcomes will occur: as a
delay from the present, or as a specific point
in time identified by a calendar date. The
“date/delay effect” also represents an anom-
aly in intertemporal choice, which means that
the discount rates that are imputed when time
is described using calendar dates (e.g., on
September 29) are essentially lower than
those revealed when future outcomes are
given in terms of the corresponding delay
(e.g., in four months). According to Read et
al. (2005), the discount less when time is de-
scribed as a calendar date than when it is
described in terms of units of delay. In our
studies the situational future also leads to
weaker decline of proposition attractiveness.
So, in some sense, the situational future
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seems to be similar to the future outcome
identified by a calendar date. But our experi-
mental design explicitly highlights the time
distance between the present and the future
time moment in both task-wordings, which
is not the case in the study by Read et al.
(2005).

The temporal framing effect is potentially
useful for modelling of consumer decisions
in future time mode and for an improvement
of advertising of saving propositions. The
discrepancy in processing of situational and
propositional savings points lies in the fact
that the elicited present value of an amount
of money X at the future time moment t es-
sentially differs depending on the activated
temporal process. This could be of relevance
for the promotion of future life securities and
insurances. Obviously, money is not the only
value in human life. Further developing  the
idea about the multiplicity of temporal pro-
cesses can be applied to other values in hu-
man life.

The current findings as well as the idea
about the mind’s ability to develop a multi-
tude of different cognitive representations
for time flow (Polunin, 2011a) challenge the
conventional time concept within social sci-
ences. The conventional way of thinking
about time assumes that time is a kind of
receptacle, where everything happens and
decisions are made as well. Our subjects, too,
seem to underlie this conventionality. But
this is not the only way to think about time.
Ariely and Zakay (2001) believe that “time is
a dimension in which all living organisms
adjust to their environment”, however, we
see it from a slightly different perspective.
Time is a basic category developed by the
cognitive system itself for modelling of an
environment and, thus, it serves to modu-
late behavior and accordingly improves the

adjustment to the environment. It is more
probable to survive in an environment, which
is modelled through a number of basic cat-
egories like time, space, power, value, etc.,
than in one which has no such descriptions
at all, and therefore seems absolutely alien
and unpredictable. Such descriptions of the
environment allow for at least subjectively
secure acting, as long as the subject follows
his/her own descriptions of the world. Later,
based on the gained experience, the more
successful descriptions of the environment
survive, are improved and transmitted fur-
ther. Therefore, we conceptualize time pro-
cessing as kind of cognitive controlling,
which helps to shape human behavior. That
is the virtue of the introduction of basic cat-
egories in world-description by the cogni-
tive system. When for Ariely and Zakay
(2001) “time is medium within which deci-
sions take place”, for us time is an instru-
ment constructed by the cognitive system
to help itself in making decisions. The multi-
tude of time representations provides a vari-
ability of responses to one and the same
stimuli, that is distant in time, and this helps
to avoid the blind alley in behavior. This ex-
plains why human mind can have more than
one representation of time flow for one and
the same time interval.

Some authors (Soman et al., 2005, also in
overview by Frederick et al., 2002), analyz-
ing the anomalies in intemporal decision
making, have raised the question whether
individuals are a bundle of multiple temporal
selves. Our idea about the multitude of tem-
poral processes avoids additional difficul-
ties related to the definition of self, self-iden-
tity and the consequent philosophical ques-
tions. Possibly, some of the anomalies in
intemporal decision-making are due to the
multitude of cognitive representations for
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time flow that are applied depending on the
context of the task. Why should human mind
not be able to have a few representations for
time flow, employing each of them quite in-
dependently? For space it develops two rep-
resentations – egocentric and allocentric.
Even more simple objects, like a guitar, can
have more than one actual representation,
once as a stringed instrument and once as a
percussive instrument. Thus, time can be also
represented from a variety of perspectives
(Polunin, 2011a, 2013). The experimentally
proved thesis about the multitude of cogni-
tive representations of time flow should con-
tribute to the re-conceptualization of time role
in intertemporal decision-making and in rel-
evant economic models requiring some
changes in the conventional formulas.
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KOGNITÍVNA  REPREZENTÁCIA  SITUAČNÉHO  A  PROPOZIČNÉHO
PLYNUTIA  ČASU  AKO  ZÁKLAD  ČASOVÉHO  EFEKTU  RÁMCOVANIA

V  BUDÚCOM  ČASOVOM  MÓDE

O.  P o l u n i n

Súhrn: Štúdia uvádza zistenia o novom druh časového efektu rámcovania, uplatňovanom pri
návrhoch finančnej úspory. Na základe našich predchádzajúcich zistení o viacnásobných
kognitívnych reprezentáciách plynutia času (Polunin, 2009, 2011, 2013), sme uvažovali o dvoch
časových procesoch – situačnom a propozičnom plynutí času. Každý z časových procesov má
špecifické charakteristiky a v rôznej miere vplýva na zhodnotenie navrhnutej peňažnej úspory.
O návrhu finančnej úspory sa participanti rozhodovaliv dvoch experimentoch. Napriek rovnakej
vzdialenosti od začiatku možnej úspory a rovnakej úspore peňazí vzniká časový efekt rámcovania.
Participanti sa rozhodovali signifikantne odlišne v závislosti od toho, či sa aktivovalo situačné
alebo propozičné plynutie času. Pri prvom dochádza k pomalému poklesu pozitívnych odpovedí
na návrh úspory, zatiaľ čo pri druhom návrhu úspory dochádza k výraznej strate jeho príťažlivosti.


