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Abstract

Prior studies provide mixed results pertaining to the effectiveness of temporal reframing of prices. This study examines the conditions in which
such temporal reframing to a shorter period of time is more or less beneficial than aggregate prices. Investigations of the role of four moderating
variables—price endings, price level, time periods, and calculation affinity—show that reframed prices are more beneficial than aggregate prices
for high-priced products, especially in combination with even price endings, an aggregate price that normally refers to a comparatively short time
period, or customers with poor calculation affinity. Aggregate prices offer more benefits than reframed prices for low-priced products, odd price
endings, aggregate prices that refer to longer periods, and customers with excellent calculation affinities.
© 2011 Published by Elsevier Inc on behalf of New York University.
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Consumers prefer products with attractive prices (e.g.,
Dodds, Monroe, and Grewal 1991; Janiszewski and Lichtenstein
1999; Lichtenstein, Bloch, and Black 1988). Therefore, mar-
keters use different methods to present price information in such
a manner that consumers perceive a better deal. One common
technique is the temporal reframing of prices, in which the mar-
keter describes the price according to a short period, such as car
insurance for “less than $1 a day,” though the charges involve
a longer period, such as $360 per year. Although the price is
reframed, the customer still pays the price associated with the
normal contract period.

Gourville (1998) and Hardesty, Bearden, and Carlson (2007)
refer to this technique as “pennies-a-day,” but because this term
only covers daily prices, whereas reframed prices can include
any shortened time period, we adopt the broader term, “tempo-
rally reframed price.” In contrast, the “aggregate price” is the
normal price paid over the contract period; for most offerings,
the consumption process persists for longer periods, defined by
the total prices (e.g., car insurance for one year). Health clubs
accordingly advertise “memberships for only $10 a week” but
demand customers pay the monthly total.
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In several analyses of temporally reframed prices, Gourville
(1998, 1999, 2003) finds mainly positive effects, but Bambauer-
Sachse and Mangold (2009) indicate negative effects on product
evaluations. Furthermore, the concepts of descriptive vari-
ance (Tversky, Sattath, and Slovic 1988) and prospect theory
(Kahneman and Tversky 1979) both imply the likelihood of no
(or even a negative) effect for reframed versus aggregate prices.
We examine the boundary conditions that might moderate the
role of temporally reframed prices to resolve these conflicts. To
include various types of moderator variables, we examine those
within the control of the marketer (price ending and price level),
industry-specific topics (normal reference period), and individ-
ual difference notions (calculation affinity). In turn, our results
provide insights regarding the conditions in which retailers can
use temporal reframing of prices to their benefit, as well as those
in which it is disadvantageous.

Background and framework

We detail four prior studies that examine the effects of
temporal price reframing (Table 1) and suggest it may be an
effective pricing tactic that influences consumer’s evaluations
and purchase intentions. In the first study, Gourville (1998)
demonstrated that temporally reframed amounts of charitable
donations influence the likelihood of donation. A temporal
reframing was more effective than an aggregate price level of
$350; however, for very large amounts (over $1400), aggregate
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Table 1
Prior research findings.

Study Study description Relevant findings

Gourville (1998) Examined the effects of temporally reframed amounts
of money (need to donate daily or yearly) on people’s
likelihood of donating

For a price level of $350 (aggregate price), the
likelihood of donation is higher for reframed prices

For higher price levels ($1400, $2500, aggregate price),
the likelihood of donation is higher for aggregate prices
The likelihood of donation cannot be directly compared
with a purchase decision

Gourville (1999) Examined the effects of temporally reframed versus
aggregate prices for continuously versus immediately
consumed products on perceived product value

For products that are consumed on an ongoing basis
(price level: $300, $350), perceived value is higher in
the reframed condition if there is no explicit comparison
to a daily expenditure

Gourville (2003) Examined the effects of the dollar magnitude of a
transaction (comparatively low versus high dollar
amounts) and level of temporal aggregation (daily
versus monthly versus fully integrated) on price
attractiveness

For a price level of $300 (aggregate price), the highest
preference results for the presentation of a price that is
reframed to a day

Bambauer-Sachse and Mangold (2009) Examined the effects of temporally reframed prices on
product evaluation on the basis of a research model
adapted from studies on price partitioning effects

Temporal reframing of prices has positive effects
through higher price attractiveness but negative effects
through higher complexity of the price structure and a
stronger feeling of being manipulated by the marketer
The overall effect of price presentation on product
evaluation was negative, because the negative effects
appear stronger than the positive effect

framing was more effective. Gourville (1998) next examined the
effects of temporal reframing for continuously versus imme-
diately consumed products, with and without explicit frames.
The temporal frame emerged as more effective for continuously
consumed products without an explicit frame. Furthermore,
Gourville (2003) demonstrated that this frame is particularly
effective for shorter periods. However, Bambauer-Sachse and
Mangold (2009) offered only mixed effects with regard to tem-
poral reframing.

Research on the phenomenon of temporal discounting (e.g.,
Green, Myerson, and McFadden 1997; Myerson and Green
1995; Raineri and Rachlin 1993) and temporal construal theory
(Trope and Liberman 2003) might provide a theoretical basis
for explaining the mixed effects found in the preceding stud-
ies. Research into temporal discounting suggests that rewards
in more distant periods tend to be associated with lower bene-
fits than do rewards in less distant periods. Thus, people place
more value on a near-future reward than a distant-future reward
(even if the distant-future reward is larger). In addition, tempo-
ral construal theory suggests that distant-future events are less
concrete than those associated with near-future events (Trope
and Liberman 2003). When considering the cost aspect of tem-
porally reframed prices, consumers similarly might ignore some
price components that refer to more distant periods, such that
greater temporal distance produced by the temporal reframing
of prices could lead simultaneously to both discounted benefits
and underestimated costs. Consequently, the total effect of tem-
poral reframing remains unclear if no additional conditions are
included.

In Fig. 1, we provide a basic model, adapted from Bambauer-
Sachse and Mangold (2009), that integrates the role of various
moderator variables and thus offers a potential means to under-

stand the conditions in which a temporal reframing of prices is
more or less beneficial than aggregate prices. We further note
that prior research already has confirmed the mediating roles of
perceived price attractiveness and a consumer’s feeling that he or
she has been misled by the price presentation (Bambauer-Sachse
and Mangold 2009).

Specifically, the effect of the price presentation on product
evaluations and purchase intentions depends on price attractive-
ness (e.g., Dodds, Monroe, and Grewal 1991; Grewal, Monroe,
and Krishnan 1998). Research shows that objective price pre-
sentation influences price perceptions, which affect perceived
product quality, value, and willingness to buy. If temporally
reframed prices have a positive effect on perceived price attrac-
tiveness, they should indirectly influence product evaluations
and purchase intentions. Because consumers often use simplify-
ing heuristics, such as anchoring and adjustment or comparison
standards, they do not process price information completely;
therefore, they may estimate the price on the basis of the
reframed price and predict a lower total price (Bambauer-Sachse
and Mangold 2009).

In contrast, if consumers expend the cognitive energy to
speculate about the marketer’s motives for using a temporally
reframed price, they may being to suspect an attempt at manip-
ulation by the marketer (Hamilton and Koukova 2008). This
concept therefore captures both complexity and a feeling of
being misled (e.g., Bambauer-Sachse and Mangold 2009). The
feeling of being misled likely has negative effects on product
evaluations and purchase intentions. According to equity theory
(Adams 1965; Martins and Monroe 1994), the greater complex-
ity of the temporally reframed price structure likely implies that
more cognitive input is required, relative to the output gained
from the product. Thus, more complex price structures may
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Fig. 1. Guiding framework.

cause consumers to suspect they are being manipulated, prompt-
ing comparatively negative product evaluations. Furthermore,
according to temporal construal theory (Trope and Liberman
2000, 2003), greater temporal distance from a future event
implies less concrete perceptions of price components and thus
a stronger feeling of being misled.

Moderating role of price endings: Study 1

Several studies highlight the role of price endings in the con-
text of consumers’ price perceptions, price processing, attitudes,
and purchase intentions (Estelami 1999; Gedenk and Sattler
1999; Schindler 2006; Stiving and Winer 1997). Consumers do
not process all the numerical information contained in a price
but instead process the information digit by digit; thus Western
consumers begin with the numerals on the left and frequently
ignore right-hand digits (Stiving and Winer 1997). In turn, prices
that end in even numbers (e.g., 00) result in more accurate price
perceptions than odd price endings (e.g., 99) (Estelami 1999).

With regard to reframed prices, even prices continue to be
processed more easily, so they should foster positive effects of
reframed prices, through the influence of greater price attrac-
tiveness. That is, we predict that even, reframed prices lead to
positive product evaluations and heightened purchase intentions.
Because odd price endings instead require more arithmetic oper-
ations, they are more difficult to evaluate (Estelami 1999). In
addition, odd price endings signal price discounts (Gedenk and
Sattler 1999) and have been directly associated with low prices
(Schindler 2006) or inferior quality (Stiving and Winer 1997).
Thus, odd price endings should foster negative effects of tem-
porally reframed prices, because of the comparatively stronger
feeling of being misled that they induce. We predict then that
reframed, odd prices lead to negative product evaluations and
lowered purchase intentions. Accordingly, we hypothesize:

H1a. For even price endings, product evaluations are more
positive and purchase intentions are higher in the reframed price
condition than in the aggregate price condition.

H1b. For odd price endings, product evaluations are more pos-
itive and purchase intentions are higher in the aggregate price
condition than in the reframed price condition.

Design

In a study conducted in Germany, four hundred respondents
participated in this 2 × 2 between-subject experiment, in which
we manipulated the price ending as odd or even and the price
as temporally reframed or aggregate (see Table 2). The prices
refer to a month (common reference period in marketing prac-
tice), reframed to feature either a week or a day.2 For example,
membership in a health club might be D 60 or D 59.99 in the
aggregate price condition. In line with Gourville’s (1999) find-
ings, we consider only products consumed on an ongoing basis,
which are more appropriate for temporally reframed prices than
are products consumed immediately.

After reviewing an advertisement displaying the product and
its price, respondents indicated their product evaluations, pur-
chase intentions, perceptions of price attractiveness, and feelings
of being misled. Finally, they provided their age and gender;
we used the demographic data to ensure the respondents were
comparable across experimental groups.

Measures

To measure the four constructs, we used multiple items
adopted from prior research (Bambauer-Sachse and Gierl
2008; Bambauer-Sachse and Mangold 2009; Dodds, Monroe,
and Grewal 1991; Gierl and Bambauer-Sachse 2007; Grewal,
Monroe, and Krishnan 1998); we list these items and their
scale reliabilities in Table 3. For perceptions of price attrac-
tiveness (α = .88), we used three items. To measure the feeling
of being misled (α = .90), we employed a five-item scale. A three
item scale was used to measure product evaluation (α = .84)
and a three item scale was used to measure purchase inten-
tion (α = .90). Respondents used seven-point scales to assess
the model constructs. The factor loadings (λ-coefficients) were
high, which indicates that the chosen items are appropriate for
measuring the four constructs (Bagozzi, Yi, and Phillips 1991).

2 A pretest demonstrated no significant differences between week and day
lengths.
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Table 2
Experimental design, test products, and prices.

Study 1: price ending

Price presentation Even ending Odd ending

Aggregate price per month Health club (D 60) Health club (D 59.99)
Price reframed to a week/day Health club (D 15/D 2) Health club (D 14.99/D 1.99)

Notes: Controlled variables: price level (moderate), normal period of time, calculation affinity (counterbalanced low/high calculation affinity).

Study 2: price level

Price presentation Low price level High price level

Aggregate price per month Internet flat rate (D 24) Car leasing (D 240)
Price reframed to a week/day Internet flat rate (D 6/D 0.80) Car leasing (D 60/D 8)

Notes: Controlled variables: normal period of time, calculation affinity (counterbalanced low/high calculation affinity), price ending (even).

Study 3: normal period of time

Price presentation Short normal period (month) Long normal period (year)

Aggregate price per month Health club (D 60) Car insurance (D 720)
Price reframed to a week/day Health club (D 15/D 2) Car insurance (D 15/D 2)

Notes: Controlled variables: price level (moderate), calculation affinity (counterbalanced low/high calculation affinity), price ending (even).

Study 4: calculation affinity

Price presentation Low calculation affinity High calculation affinity

Aggregate price per month Health club (D 60) Health club (D 60)
Price reframed to a week/day Health club (D 15/D 2) Health club (D 15/D 2)

Notes: Controlled variables: price level (moderate), normal period of time per product, price ending (even).

Table 3
Measures and reliability.

Construct Item Alpha

Study 1 Study 2 Study 3 Study 4

Perceived price attractiveness In general, this product is well-priced
This price is attractive
Compared with similar products’ prices, this price is
a good deal

.88 .86 .85 .86

Feeling of being misled The presentation of the price is unclear
I cannot understand this price at a glance
The price information is quite complex
My friends would judge this price as an unfair price
This supplier has the intention of misleading
customers

.90 .90 .88 .91

Product evaluation This offer appeals to me
This offer is convincing
This offer is worth the money

.84 .77 .85 .86

Purchase intention I can imagine buying this product
I will recommend this product to my friends
If I needed a product in this category, I would buy
this one

.90 .86 .92 .91

Notes: Seven-point scales.

Results

We used a 2 × 2 ANOVA to test H1a and H1b and thereby
determine if for odd (even) prices, product evaluations and pur-
chase intentions are higher in the aggregate (reframed) price
condition. The interaction of temporal framing and price ending

was significant for all four variables (see Table 4). At the even
prices, reframed prices led to higher price attractiveness (even
prices: Mreframed = 4.77 versus Maggregate = 2.88, t(198) = 9.95,
p < .001), whereas odd prices prompted higher price attractive-
ness for aggregate prices (odd prices: Maggregate = 4.12 versus
Mreframed = 3.74, t(198) = 1.95, p < .10). To explain this find-
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ing, we note that the even price endings are easier to process
(Estelami 1999), whereas odd endings appear to ruin any posi-
tive effect of reframed prices on price attractiveness. In addition,
we find that a feeling of being misled increases for reframed
compared with aggregate prices; it grows even stronger when
the prices feature odd endings (Modd = 4.96 versus Meven = 4.68,
t = 1.94, p < .10).

The pattern of effects is the same for product evalua-
tions and purchase intentions. In the odd price condition,
evaluations and intentions are both higher in the aggre-
gate price condition than the reframed condition (odd prices:
product evaluation Maggregate = 4.75 versus Mreframed = 2.54,
t(198) = 23.38, p < .001; purchase intention Maggregate = 4.54
versus Mreframed = 2.51, t(198) = 12.09, p < .001). That is, the
negative effects of reframed prices cancel out their positive
effects. However, for even prices, evaluations and inten-
tions increase in the reframed price condition (even prices:
product evaluation Maggregate = 2.91 versus Mreframed = 4.94,
t(198) = 18.26, p < .001; purchase intention Maggregate = 2.73
versus Mreframed = 4.54, t(198) = 12.09, p < .001), such that the
positive effects of temporal reframing outweigh its negative
effects. Our findings thus support H1a and H1b.

Discussion

The effectiveness of temporally reframed prices, compared
with aggregate prices, clearly is contingent on the moderator
price ending. Thus, at moderate price levels, temporal refram-
ing is effective for even prices, but aggregate prices are more
appropriate for odd prices. We next consider another potential
moderator: price level.

Moderating effect of price level: Study 2

Previous research has shown that price level has an impor-
tant influence on consumer evaluations and purchase intentions
(Chen, Monroe, and Lou 1998; Lindsey-Mullikin and Grewal
2006). Specifically, higher price levels lead to increasing price
dispersion (Lindsey-Mullikin and Grewal 2006), and consumers
engage in less prepurchase searching for higher priced items,
because they underestimate the extent of their market price
variation (Grewal and Marmorstein 1994). It thus appears that
consumers have less price knowledge about higher priced than
lower priced products, which makes it likely that they will be
influenced positively by a reframed price in this context.

Furthermore, because the purchase of lower priced products
tends to be associated with lesser benefits than the purchase of
higher priced products (especially for those consumed on an
ongoing basis), it may be instructive to address the interaction
effect of the price frame and price level from a cost–benefit
perspective. Costs correspond to the price to be paid, whereas
benefits refer to the experience of consuming the purchased
product. The temporal reframing of prices should produce dif-
ferent perceptions of both costs and benefits than would the
aggregate price, because temporal reframing produces temporal
distance by splitting up the price into several components that
refer to more or less distant periods.
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With regard to the cost, reframing a price (instead of indi-
cating the aggregate price) might suggest lower costs, because
some price components refer to more distant periods. However,
reframing a low price should lead to a less significant per-
ceived cost reduction effect than does reframing a high price.
With regard to the benefits, research on temporal discounting
(e.g., Green, Myerson, and McFadden 1997; Myerson and Green
1995; Raineri and Rachlin 1993) implies that temporal distance
produces greater discounting for small rewards than for large
rewards, because larger rewards are associated with a longer con-
sumption experience. Consequently, the benefits associated with
the purchase of low-priced products should be discounted more
significantly than the rewards associated with high-priced prod-
ucts. Bringing the cost and the benefit arguments together creates
the conclusion that in the case of low-priced products, bene-
fits are extremely discounted and thus underestimated, whereas
costs are only weakly reduced, which produces negative con-
sumer reactions. However, if the products indicate higher prices,
benefits get weakly discounted, and costs are considerably dis-
counted, which produces positive consumer reactions. Thus,

H2a. In the case of higher priced products, product evalua-
tions are more positive and purchase intentions are higher in the
reframed price condition than in the aggregate price condition.

H2b. In the case of lower priced products, product evalua-
tions are more positive and purchase intentions are higher in the
aggregate price condition than in the reframed price condition.

Design

Three hundred sixty respondents participated in a 2 × 2
between-subject experiment. We manipulated the price levels
as low or high, and the framing was either temporal or aggre-
gate (see Table 2). The low price condition involved an Internet
flat rate offer; the high price offer instead was a car lease. These
products should be familiar to the respondents and often feature
temporally reframed and aggregate prices in reality. The proce-
dures and measures were the same as those in Study 1, and we
confirm the reliability of the measures in Table 3.

Results

To test H2a and H2b, regarding whether for low- (high-)
priced products, product evaluations and purchase intentions
are higher in the aggregate (reframed) price condition, we
used a 2 × 2 analysis of variance (ANOVA) with both medi-
ators and two dependent variables. We provide the means
and F-values of these interactions in Table 4, which shows
that both temporal framing and time period are significant for
all four variables. With a low price level, aggregate prices
lead to higher price attractiveness (low price: Maggregate = 4.62
versus Mreframed = 4.16, t(178) = 2.37, p < .05), but high price
levels make reframed prices seem more attractive (high price:
Mreframed = 5.01 versus Maggregate = 3.38, t(178) = 9.72, p < .001).
In addition, the feeling of being misled is greater in response to
reframed than aggregate prices, and this difference is stronger
for lower prices. That is, for reframed prices, the feeling of being

misled is stronger when the prices are low (Mlow = 5.00 versus
Mhigh = 4.77, t(178) = 1.30, p < .10).

The interaction results for product evaluation and purchase
intentions follow the same pattern. In the low price condition,
product evaluations and purchase intentions are higher in the
aggregate price condition than the reframed condition (low price:
product evaluation Maggregate = 4.67 versus Mreframed = 2.87,
t(178) = 18.03, p < .001; purchase intention Maggregate = 4.63
versus Mreframed = 2.62, t(178) = 13.07, p < .001). That is, at low
prices, the negative effects of reframed prices cancel out the
positive effects. However, if prices are high, product evalua-
tions become more positive, and purchase intentions increase
in the reframed price condition compared with the aggregate
condition (high price: product evaluation Mreframed = 4.79 versus
Maggregate = 2.94, t(178) = 17.13, p < .001; purchase intention
Mreframed = 4.199847 versus Maggregate = 2.79, t(178) = 11.94,
p < .001). Thus, with high prices, the positive effects of tem-
poral reframing outweigh the negative effects. We therefore find
support for H2a and H2b.

Discussion

The results of the first study provide support for our interac-
tion predictions. Our operationalization of the two price levels
includes high prices that are slightly lower than the lowest price
used by Gourville (1998, 1999), so our results demonstrate that
for very low prices, an aggregate presentation prompts more
favorable product evaluations and higher purchase intentions.
However, the results reverse for higher prices. We next con-
sider the normal aggregate price period as another potential
moderator.

Moderating role of time period: Study 3

The conventional period of time associated with an aggregate
price varies by product categories; it also should have a moderat-
ing effect in our study context. Prior studies have demonstrated
the considerable influence of timeframes. For example, time
affects consumers’ attitudes and behavior (Abendroth and Diehl
2006; Bergadaà 1990; Inman and McAlister 1994; Jacoby,
Szybillo, and Berning 1976; Krishna and Zhang 1999; Okada
and Hoch 2004; Srivastava and Oza 2006). For temporally
reframed prices, time should be an important factor because
a temporal reframing of a comparatively long aggregate price
period might appear more extreme and thus have different effects
than temporal reframing associated with a comparatively short
normal aggregate price period. These factors accordingly should
induce different levels of complexity, such that the complexity
of the price information increases when the temporal reframing
refers to a longer period of time and requires greater evaluation
effort (Estelami 1999, 2003).

Such complexity induced by the temporal reframing of a
comparatively long aggregate price period is in line with pre-
vious findings in the field of temporal discounting (e.g., Green,
Myerson, and McFadden 1997; Myerson and Green 1995;
Raineri and Rachlin 1993). Longer periods produce a stronger
reward discounting than do shorter periods. Drawing on the
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argument presented in the context of the price level study, that
temporal reframing (instead of the aggregate price) produces
temporal distance, it appears that in the case of a long aggre-
gate price period, the benefits associated with a purchase are
significantly more discounted than they would be for a shorter
price period. With regard to the cost aspect, for a long aggre-
gate price period, the perceived cost reduction seemingly could
produce a considerable cost reduction. However, prospect theory
(Kahneman and Tversky 1979) predicts that a large series of sin-
gle losses is evaluated more negatively than one total loss equal
to the sum of the single losses. Because temporal reframing that
refers to a comparatively long period requires the division of the
price into many single prices, this long series of single losses
likely provokes very negative evaluations. The longer period
also may induce a stronger feeling of being misled. Therefore,
this study predicts a negative overall effect on product evalua-
tions and purchase intentions when reframed prices refer to a
comparatively long normal price period.

For a short aggregate price period though, the temporal
reframing of a moderate price produces a moderate perceived
cost reduction and only weak benefit discounting, because if the
normal price period is comparatively short, reframing requires
the consideration of a cognitively manageable, shorter series of
reframed prices—which implies lesser associated complexity.
The temporal reframing of prices that refer to a shorter nor-
mal price period therefore should foster positive effects through
higher price attractiveness.

H3a. If a price normally refers to a short period of time, product
evaluations are more positive and purchase intentions are higher
in the reframed than in the aggregate price condition.

H3b. If a price normally refers to a longer period of time,
product evaluations are more positive and purchase intentions
are higher in the aggregate than in the reframed price condition.

Design

For this 2 × 2 between-subject experiment with 420 respon-
dents, we manipulated the time period as short versus long and
the framing as temporally reframed versus aggregate. For the
short time period, we used a moderately priced product with
monthly prices (health club membership); for the long time
period, we included a product for which prices generally are
indicated on a yearly basis (car insurance). Similar to previous
studies, two levels of framing (reframed versus aggregate) were
also manipulated. The procedures and measures were the same
as those in Study 1, and we confirm the reliability of the measures
in Table 3.

Results

The interaction of temporal framing and time period was
significant for all four variables (see Table 4). With regard to
perceived price attractiveness, long periods and aggregate prices
increase attractiveness (long period: Maggregate = 3.80 versus
Mreframed = 3.49, t(208) = 1.77, p < .10), whereas short periods
and reframed prices generate higher price attractiveness (short

period: Mreframed = 5.01 versus Maggregate = 3.27, t(208) = 10.07,
p < .001). Reframed prices over a longer time period appear to
invoke suspicion or an intent to mislead, so they are less attrac-
tive. The results for the feeling of being misled variable support
this claim: the feeling is stronger for the longer time period than
for the shorter time period for reframed prices (Mlonger = 4.47
versus Mshorter = 4.24, t(208) = 1.52, p < .10).

We again find a matching pattern for product evaluations
and purchase intentions. For a comparatively short period,
product evaluations are more positive and purchase inten-
tions are higher in the reframed price condition (short period:
product evaluation Mreframed = 5.02 versus Maggregate = 3.01,
t(208) = 18.64, p < .001; purchase intention Mreframed = 4.69
versus Maggregate = 2.69, t(208) = 13.51, p < .001) but for a
longer period, these measures improve in the aggregate price
condition (long period: product evaluation Maggregate = 4.68
versus Mreframed = 2.23, t(208) = 23.53, p < .001; purchase inten-
tion Maggregate = 4.44 versus Mreframed = 2.11, t(208) = 16.89,
p < .001). Thus, we find support for H3a and H3b.

Discussion

The results of our third study provide further evidence of
moderation of the effectiveness of temporally reframed com-
pared with aggregate prices. Shorter periods support the use
of temporal reframing; longer periods require aggregate prices.
But the potential moderators of the effectiveness of temporally
reframed compared with aggregate prices also might include
factors specific to each consumer; therefore, we consider the
role of the calculation affinity.

Moderating role of consumers’ calculation affinity: Study 4

Consumers may be more or less motivated to engage in effort-
ful processing of price information, which affects their purchase
intentions (Burman and Biswas 2007; Kim and Kramer 2006). It
is necessary to perform a calculation to determine the aggregate
price when faced with a temporally reframed price, and con-
sumers’ calculation affinity represents a specific type of their
motivation to engage in effortful processing of price information.
Therefore, we derive predictions about the moderating effects
of calculation affinity from research into the effects of need for
cognition, which has been applied previously in pricing research
(Burman and Biswas 2007; Kim and Kramer 2006). Calcula-
tion affinity is a form of need for cognition. That is, low need
for cognition consumers rely on peripheral cues (Haugtvedt,
Petty, and Cacioppo 1992) and are susceptible to the presence of
promotion signals (Inman, McAlister, and Hoyer 1990). Accord-
ingly, consumers with a low calculation affinity might not be
motivated to calculate the aggregate price when faced with a
temporally reframed price but rather should be susceptible to
the signal offered by this price presentation—namely, that the
temporally reframed price is comparatively less expensive. We
predict that reframed prices prompt a positive overall perception
among consumers with low calculation affinity.

In contrast, consumers with high need for cognition (e.g., high
calculation affinity) react to promotion signals only if they are
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Table 5
Path coefficients for the basic model and tests for mediation.

Path Study 1 Study 2 Study 3 Study 4

Price presentation → perceived price attractiveness β = .25
(2.61***)

β = .22
(2.27**)

β = .25
(2.48***)

β = .13
(1.31*)

Price presentation → feeling of being misled β = .68
(11.86***)

β = .64
(11.42***)

β = .59
(9.74***)

β = .70
(13.06***)

Perceived price attractiveness → product evaluation β = .47
(5.27***)

β = .34
(3.87***)

β = .55
(6.84***)

β = .54
(7.29***)

Feeling of being misled → product evaluation β = −.41
(−3.31***)

β = −.54
(−5.02***)

β = −.32
(−3.17***)

β = −.30
(−2.37***)

Product evaluation → purchase intention β = .85
(21.97***)

β = .77
(14.55***)

β = .86
(19.85***)

β = .83
(19.41***)

Price presentation → perceived price attractiveness → product evaluation z = 2.36** z = 1.95* z = 2.33** z = 1.17
Price presentation → feeling of being misled → product evaluation z = 3.22*** z = 4.67*** z = 3.01*** z = 2.31**

* p < .10.
** p < .05.

*** p < .01.

accompanied by substantive price reductions (Inman, McAlister,
and Hoyer 1990). Because temporal reframing does not mean an
actual price reduction, consumers with high calculation affinity,
who calculate the aggregate price for the normal period of time,
likely suspect manipulation by the marketer, develop compara-
tively strong feelings of being misled, and experience a negative
overall effect of temporal reframing. We thus predict:

H4a. If consumers have low calculation affinity, their product
evaluations are more positive and purchase intentions are higher
in the reframed than in the aggregate price condition.

H4b. If consumers have high calculation affinity, their product
evaluations are more positive and purchase intentions are higher
in the aggregate than in the reframed price condition.

Design

For the 272 participants, we measured calculation affinity
with two items (e.g., “Mental arithmetic does not pose a prob-
lem for me”) that proved highly correlated (r = .56). Therefore,
we summed the two items and assigned participants to low or
high calculation affinity groups. As in our previous studies, we
manipulated the two levels of framing (reframed versus aggre-
gate) and used the same procedures and measures. As we show
in Table 3, the measures were reliable.

Results

The interaction of temporal framing and calculation affin-
ity was significant for all four variables (see Table 4). In the
case of a high calculation affinity, aggregate prices led to higher
price attractiveness (high calculation affinity: Maggregate = 4.24
versus Mreframed = 3.38, t(134) = 3.84, p < .001), but with low
calculation affinity, reframed prices generated higher price
attractiveness (low calculation affinity: Mreframed = 4.91 versus
Maggregate = 3.33, t(134) = 7.30, p < .001). It appears that con-
sumers with high calculation affinity calculate the aggregate
price using the reframed price and do not evaluate reframed

prices as more attractive. In addition, they feel more misled when
they confront reframed rather than aggregate prices.

The results also support our hypothesis that customers with
less calculation affinity provide more positive product evalua-
tions and higher purchase intentions in the reframed price condi-
tion (low calculation affinity: product evaluation Mreframed = 5.22
versus Maggregate = 3.42, t(134) = 14.33, p < .001; purchase inten-
tion Mreframed = 4.76 versus Maggregate = 3.35, t(134) = 7.39,
p < .001). If consumers have a higher calculation affinity
though, their product evaluations and purchase intentions are
higher in the aggregate price condition (high calculation affin-
ity: product evaluation Maggregate = 4.95 versus Mreframed = 2.50,
t(134) = 19.90, p < .001; purchase intention Maggregate = 4.70
versus Mreframed = 2.44, t(134) = 12.07, p < .001), in support of
H4a and H4b.

Finally, we wanted to test the structures assumed by our basic
model (Fig. 1) and therefore estimated partial least squares (PLS)
path coefficients and performed Sobel tests for mediation (Baron
and Kenny 1986) with the data from each study (see Table 5). The
path coefficients show that nearly all model structures are sig-
nificant, and the Sobel z-values indicate that in almost all cases,
perceived price attractiveness and the feeling of being misled
significantly mediate the relation between price presentation and
product evaluation.

Discussion and conclusions

Our article summarizes the results of four studies conducted
to test the effects of possible moderator variables. The results
of these four studies support the basic framework presented in
Fig. 1. More specifically, the effectiveness of temporal refram-
ing on evaluations and intentions are mediated by both perceived
price attractiveness and consumer’s feeling that he or she has
been misled by the price presentation. The four studies provide
insights into the moderating roles of four potential modera-
tors.



Author's personal copy

164 S. Bambauer-Sachse, D. Grewal / Journal of Retailing 87 (2, 2011) 156–165

Specifically, with Study 1, we confirm that for even price
endings, reframed prices are more advantageous, whereas for
odd price endings, aggregate prices are better. Again, in the case
of odd price endings, reframing leads to comparatively low price
attractiveness and a very strong feeling of being misled.

In a similar test in Study 2, we show that, at low price lev-
els, aggregate prices are more beneficial, whereas for high price
levels, reframed prices are more beneficial in terms of product
evaluations and purchase intentions. When consumers confront
low, reframed prices, they consider them less attractive while
also suspecting attempts to mislead by the marketer.

With Study 3, we consider whether the span of time associ-
ated with the product category (e.g., year-long car lease versus
month-long club membership) affects the use of reframed prices.
When the conventional period is shorter, reframed prices are
more beneficial, whereas if it is longer, aggregate prices are
better. The explanation of this result relies on similar reason-
ing: If a price normally refers to a comparatively long period
of time, reframing leads to lower price attractiveness and strong
suspicions of being misled.

Finally, with Study 4 we show that people with low calcula-
tion affinity are more susceptible to reframed prices, whereas
those with high calculation affinity prefer aggregate prices.
Again, for those with high calculation affinity, reframing leads
to comparatively low price attractiveness and a slightly stronger
feeling of being misled.

These collected results offer detailed pricing guidelines for
retailers that sell products consumed over time (e.g., insurance,
car rentals, telecommunication services, Netflix). In their mar-
keting communications, these retailers should cite aggregate
prices for low-priced products but temporally reframed ones for
high-priced products. However, these temporal reframes should
only include products with even price endings and those that
relate to a comparatively short period of time. Retailers should
turn to aggregate prices if they need to use an odd price ending or
if prices in this product category usually refer to a comparatively
long period of time.

Another key consideration that may be somewhat more diffi-
cult for retailers to obtain is the calculation affinity of their target
group. However, they might gather such information through
personal sales. A customer seeking car insurance or a health club
membership, for example, often has a conversation with a sales-
person, and during these interactions, the salesperson should test
the customer’s calculation affinity and then communicate price
information accordingly. For example, the salesperson might
mention another reframed price and notice the customer’s reac-
tion; if he or she immediately tries to calculate the aggregate
price, the retailer is dealing with a high calculation affinity con-
sumer, so the salesperson should talk about the aggregate price
of the focal product.

Our starting point for these studies is our observation that the
temporal reframing of prices seemingly is becoming more and
more popular. The widespread use of a certain pricing tactic in
marketing practice usually implies its advantages outweigh its
disadvantages. Yet previous research has clearly demonstrated
that any pricing tactics that aim to make prices seem lower than
they are also can have negative effects that cancel out their pos-

itive effects. Therefore, we needed to identify the conditions
in which temporal reframing of prices is more or less benefi-
cial, which offers the possibility of improving pricing strategies
through more precise planning. We thus derived relevant mod-
erator variables from existing pricing research and integrated
them into a model of the effects of temporal reframing and price
partitioning.

We consider each moderator separately; further research
should analyze their effects simultaneously and consider their
potential second-order interaction effects. It also would be
interesting to investigate whether brand image influences the
effectiveness of temporal reframing. For example, consumers
might be less skeptical of temporally reframed prices if the com-
pany using them has a very good reputation. We also wonder
whether different effects of temporal reframing might exist if
the prices refer to emotional versus rational products. Another
interesting approach would assess the effects of time pressure on
evaluations of temporally reframed prices. Moreover, it might
be interesting to examine the effects of combinations of dif-
ferent pricing tactics, such temporally reframed and partitioned
prices, together. Finally, it might be interesting to transfer the
price presentation technique of temporal reframing to a busi-
ness to business context and to analyze its effects for very low,
moderate, and very high price levels.

Acknowledgement

The authors appreciate the helpful comments of Anne L.
Roggeveen.

References

Abendroth, Lisa J. and Kristin Diehl (2006), “Now or Never: Effects of Lim-
ited Purchase Opportunities on Patterns of Regret over Time,” Journal of
Consumer Research, 33 (3), 342–51.

Adams, John S. (1965), “Inequity in Social Exchange,” In Advances in Exper-
imental Social Psychology, Vol. 2, Berkowitz Leonard ed. New York:
Academic Press, 267–99.

Bagozzi, Richard P., Youjae Yi and Lynn W. Phillips (1991), “Assessing
Construct Validity in Organizational Research,” Administrative Science
Quarterly, 36 (3), 421–58.

Bambauer-Sachse, Silke and Heribert Gierl (2008), Should Marketers Use Price
Partitioning or Total Prices? In Advances in Consumer Research, Vol. 35, Lee
Angela Y. and Soman Dilip eds. Ann Arbor, MI: Association for Consumer
Research, 262–8.

Bambauer-Sachse, Silke and Sabrina Mangold (2009), “Are Temporally
Reframed Prices Really Advantageous? A More Detailed Look at the Pro-
cesses Triggered by Temporally Reframed Prices,” Journal of Retailing and
Consumer Services, 16 (6), 451–7.

Baron, Reuben M. and David A. Kenny (1986), “The Moderator–Mediator Vari-
able Distinction in Social Psychological Research: Conceptual, Strategic,
and Statistical Considerations,” Journal of Personality and Social Psychol-
ogy, 51, 1173–82.

Bergadaà, Michelle M. (1990), “The Role of Time in the Action of the Con-
sumer,” Journal of Consumer Research, 17 (3), 289–302.

Burman, Bidisha and Abhijit Biswas (2007), “Partitioned Pricing: Can
we Always Divide and Prosper?,” Journal of Retailing, 83 (4),
423–36.

Chen, Shih-Fen S., Kent B. Monroe and Yung-Chien Lou (1998), “The Effects
of Framing Price Promotion Messages on Consumers’ Perceptions and Pur-
chase Intentions,” Journal of Retailing, 74 (3), 353–72.



Author's personal copy

S. Bambauer-Sachse, D. Grewal / Journal of Retailing 87 (2, 2011) 156–165 165

Dodds, William B., Kent B. Monroe and Dhruv Grewal (1991), “Effects of Price,
Brand, and Store Information on Buyers’ Product Evaluations,” Journal of
Marketing Research, 28 (3), 307–19.

Estelami, Hooman (1999), “Presentation and Media Effects in Service
Price Advertising,” Journal of Professional Services Marketing, 18 (2),
81–103.

(2003), “The Effect of Price Presentation Tactics on Con-
sumer Evaluation Effort of Multi-Dimensional Prices,” Journal of Marketing
Theory & Practice, 11 (2), 1–15.

Gedenk, Karen and Henrik Sattler (1999), “The Impact of Price Thresholds on
Profit Contribution – Should Retailers Set 9-Ending Prices?,” Journal of
Retailing, 75 (1), 33–57.

Gierl, Heribert and Silke Bambauer-Sachse (2007), “Effects of Price Partitioning
on Product Evaluation,” Marketing – Journal of Research and Management,
3 (2), 61–74.

Gourville, John T (1998), “Pennies-a-Day: The Effect of Temporal Reframing on
Transaction Evaluation,” Journal of Consumer Research, 24 (4), 395–408.

Gourville, John T. (1999), “The Effect of Implicit versus Explicit Comparisons
on Temporal Pricing Claims,” Marketing Letters, 10 (2), 113–24.

(2003), “The Effects of Monetary Magnitude and Level
of Aggregation on the Temporal Framing of Price,” Marketing Letters, 14
(2), 125–3.

Green, Leonard, Joel Myerson and Edward McFadden (1997), “Rate or Temporal
Discounting Decreases with Amount of Reward,” Memory & Cognition, 25
(5), 715–23.

Grewal, Dhruv and Howard Marmorstein (1994), “Market Price Variation, Per-
ceived Price Variation, and Consumers’ Price Search Decisions for Durable
Goods,” Journal of Consumer Research, 21 (3), 453–60.

Grewal, Dhruv, Kent B. Monroe and R. Krishnan (1998), “The Effects of
Price-Comparison on Buyers’ Perceptions of Acquisition Value, Transac-
tion Value, and Behavioral Intentions,” The Journal of Marketing, 62 (2),
46–59.

Hamilton, Rebecca W. and Nevena T. Koukova (2008), “Choosing Options
for Products: The Effects of Mixed Bundling on Consumers’ Inferences
and Choices,” Journal of the Academy of Marketing Science, 36 (3),
423–3.

Hardesty, David M., William O. Bearden and Jay P. Carlson (2007), “Persua-
sion Knowledge and Consumer Reactions to Pricing Tactics,” Journal of
Retailing, 82 (2), 199–210.

Haugtvedt, Curtis P., Richard E. Petty and John T. Cacioppo (1992), “Need for
Cognition and Advertising: Understanding the Role of Personality Variables
in Consumer Behavior,” Journal of Consumer Psychology, 1 (3), 239–60.

Inman, Jeffrey J. and Leigh McAlister (1994), “Do Coupon Expiration Dates
Affect Consumer Behavior?,” Journal of Marketing Research, 31 (3), 423–8.

Inman, Jeffrey J., Leigh McAlister and Wayne D. Hoyer (1990), “Promotion
Signal: Proxy for a Price Cut?,” Journal of Consumer Research, 17 (1),
74–81.

Jacoby, Jacob, George J. Szybillo and Carol Kohn Berning (1976), “Time and
Consumer Behavior: An Interdisciplinary Overview,” Journal of Consumer
Research, 2 (4), 320–39.

Janiszewski, Chris and Donald R. Lichtenstein (1999), “A Range Theory
Account of Price Perception,” Journal of Consumer Research, 25 (4),
353–68.

Kahneman, Daniel and Amos Tversky (1979), “Prospect Theory: An Analysis
of Decision Under Risk,” Econometrica, 47 (2), 263–91.

Kim, Hyeong and Thomas Kramer (2006), “The Moderating Effects of Need for
Cognition and Cognitive Effort on Responses to Multi-Dimensional Prices,”
Marketing Letters, 17 (3), 193–20.

Krishna, Aradhna and John Z. Zhang (1999), “Short- or Long-Duration
Coupons: The Effect of the Expiration Date on the Profitability of Coupon
Promotions,” Management Science, 45 (8), 1041–56.

Lichtenstein, Donald R., Peter H. Bloch and William C. Black (1988), “Corre-
lates of Price Acceptability,” Journal of Consumer Research, 15 (2), 243–52.

Lindsey-Mullikin, Joan and Dhruv Grewal (2006), “Imperfect Information: The
Persistence of Price Dispersion on the Web,” Journal of the Academy of
Marketing Science, 34 (2), 236–43.

Martins, Marielza and Kent B. Monroe (1994), “Perceived Price Fairness: A
New Look at an Old Construct,” In Advances in Consumer Research, Vol.
21, Allen Chris T. and Roedder-John Deborah eds. Provo, UT: Association
for Consumer Research, 75–8.

Myerson, Joel and Leonard Green (1995), “Discounting of Delayed Rewards:
Models of Individual Choice,” Journal of the Experimental Analysis of
Behavior, 64, 263–76.

Okada, Erica Mina and Stephen J. Hoch (2004), “Spending Time versus Spend-
ing Money,” Journal of Consumer Research, 31 (2), 313–2.

Raineri, Andres and Howard Rachlin (1993), “The Effect of Temporal Con-
straints on the Value of Money and Other Commodities,” Journal of
Behavioral Decision Making, 6, 77–94.

Schindler, Robert M. (2006), “The 99 Price Ending as a Signal of a Low-Price
Appeal,” Journal of Retailing, 82 (1), 71–7.

Srivastava, Joydeep and Shweta Oza (2006), “Effect of Response Time on Per-
ceptions of Bargaining Outcomes,” Journal of Consumer Research, 33 (2),
266–72.

Stiving, Mark and Russel S. Winer (1997), “An Empirical Analysis of Price
Endings with Scanner Data,” Journal of Consumer Research, 24 (1),
57–6.

Trope, Yaacov and Nira Liberman (2000), “Temporal Construal and Time-
Dependent Changes in Preference,” Journal of Personality and Social
Psychology, 79 (6), 876–89.

and (2003), “Temporal Con-
strual,” Psychological Review, 110 (3), 403–21.

Tversky, Amos, Shmuel Sattath and Paul Slovic (1988), “Contingent Weighting
in Judgment and Choice,” Psychological Review, 95 (3), 371–84.


