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Abstract

Ranking lists serve as a tool for consumers to rapidly identify the relative qual-
ity of brands or products. Grounded in spatial metaphor theory, this study
examines the polarizing effect of different ranking list presentation formats (ver-
tical versus horizontal) on consumer evaluations of list items and the underlying
mechanism. Through five experiments, we find that consumers exhibit greater
evaluation polarization for items in vertical ranking lists compared to horizontal
ranking lists, and we verify the mediating role of perceived differences among
items in this relationship; that is, the evaluation polarization effect of vertical
ranking lists is driven by individuals’ higher perceived differences among rank-
ing list items. Furthermore, the evaluation polarization effect across different
list items only emerges when attribute evaluability is low; conversely, when the
attribute evaluability of ranking list items is high, this evaluation polarization
effect disappears.

Full Text

The Polarization Effect of Ranking List Presentation For-
mats on Item Evaluation

DUAN Shen, MENG Lu
(School of Business, Renmin University of China, Beijing 100872, China)

Abstract: Ranking lists serve as a communication tool to help consumers
quickly identify the advantages and disadvantages of brands or products. Draw-
ing on spatial metaphor theory, this research investigates how different presen-
tation formats (vertical vs. horizontal) of ranking lists influence the polarization
of consumer evaluations and the underlying mechanism. Through five experi-
ments, we find that consumers exhibit greater evaluation polarization for items
in vertical ranking lists compared to horizontal ranking lists. We further demon-
strate that perceived item differences mediate this relationship—the polarization
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effect in vertical ranking lists is driven by consumers’ heightened perception of
differences among ranked items. Moreover, this polarization effect emerges only
when attribute evaluability is low; conversely, when attribute evaluability is
high, the evaluation polarization effect disappears.

Keywords: ranking list, evaluation polarization effect, perceived item differ-
ences, attribute evaluability, spatial metaphor
Classification Code: B849: F713.55

Third-party entities such as U.S. News & World Report and Bon Appetit typi-
cally employ vertical ranking lists, as these rankings encompass multiple target
items across broad categories (e.g., @S World University Rankings, Fortune 500)
rather than limiting themselves to a few brands or single-product sorting. To ac-
commodate mobile screen constraints and online browsing habits (Ryan, 2018),
these ranking lists are presented vertically. However, for product merchants,
presenting category rankings does not require including all items in that cat-
egory, and product or brand rankings more commonly adopt TOP10 formats,
such as JD.com’ s gaming phone rankings or phone performance leaderboards,
which are typically displayed horizontally to consumers. This indicates that for
ranking lists with a moderate number of items, both merchants and third-party
organizations can switch between vertical and horizontal presentation formats.
Nevertheless, how consumers evaluate items in these two different presentation
formats and the underlying mechanisms remain unknown. Addressing this gap,
the present research examines the theoretical and practical significance of how
different ranking list presentation formats (vertical vs. horizontal) influence con-
sumer evaluation differences.

1.1 Ranking Effects

Consumers process information from ranking lists displayed in different for-
mats differently. Isaac and Schindler (2014) demonstrated that consumers show
greater preference for improvements that cross integer boundaries (e.g., moving
from 11 to 10) compared to equivalent improvements within the same tier (e.g.,
from 12 to 11 or 10 to 9), a phenomenon termed the “top-ten effect.” Leclerc
et al. (2005) found that when making product decisions, consumers rely primar-
ily on favorable numerical rankings within a specific list without considering
the overall standing of the ranking list itself. Sevilla et al. (2018) examined
differences between merchants using numerical rankings (e.g., “top 10” out of
50 products) versus percentage rankings (e.g., “top 20%” out of 50 products),
finding that consumers respond more positively to numerical rankings when the
list contains fewer items (<100). In summary, previous research on rankings
has focused on how differences in numerical presentation formats influence con-
sumer evaluations, with limited investigation into ranking lists containing the
same number of items but displayed in different formats.

chinarxiv.org/items/chinaxiv-202108.00102 Machine Translation


https://chinarxiv.org/items/chinaxiv-202108.00102

ChinaRxiv [$X]

1.2 Number Spatial Position Effect

Previous research on how individuals cognitively process numerical information
in different spatial positions has primarily focused on the relationship between
spatial position and numerical magnitude estimation. For instance, individu-
als perceive numbers on the right as larger and numbers on the left as smaller
(Dehaene et al., 1999), because people subconsciously process numbers using a
mental number line (Dehaene et al., 2003), counting in ascending order from left
to right, which influences numerical estimation (Cai et al., 2012). Additionally,
numbers in vertical positions also affect magnitude perception. Hartmann et
al. (2014) investigated top-down spatial-numerical associations, demonstrating
that top positions are associated with larger numbers while bottom positions
are associated with smaller numbers (Hartmann et al., 2014). Unlike previous
studies that focused solely on the link between spatial position and numeri-
cal magnitude estimation, the present research aims to explore how different
positions (horizontal vs. vertical) in ranking list contexts influence numerical
processing mechanisms and how numerical and spatial position elements jointly
affect consumer evaluation processes.

1.3 Polarization Effect

Attitude polarization refers to the phenomenon where prior attitudes become
more extreme after exposure to attitude-consistent information (Abelson, 1995).
Most research based on attitude polarization theory has investigated the causes
of evaluation polarization. Previous studies have attributed consumer evalua-
tion polarization primarily to emotional and cognitive factors. From an emo-
tional perspective, individuals’ arousal emotions affect evaluation polarization.
For example, Zhu et al. (2015) demonstrated that scarcity-induced arousal leads
to more polarized product evaluations and influences consumers’ subsequent di-
versification choices. From a cognitive perspective, research has focused on how
attention drives evaluation polarization. Rodas and Roedder (2019) showed
that concentrated attention makes thoughts about a product repeatedly acces-
sible, thereby making evaluations of liked products more positive. In summary,
the psychological drivers of evaluation polarization have been examined from
both cognitive and emotional perspectives. The present research primarily fo-
cuses on how spatial contextual cues in ranking list presentation formats drive
consumers’ polarized evaluations of list items.

1.4 The Influence of Ranking List Presentation Formats on Item Eval-
uation Polarization

Spatial metaphors encompass two dimensions: static spatial position metaphors
and dynamic spatial distance metaphors (Liu & Zhang, 2019). Based on static
spatial position metaphors, we argue that vertical ranking lists increase per-
ceived differences among items compared to horizontal ranking lists for two
reasons. First, in metaphorical judgment research, verticality is associated with
dominance. Most studies indicate that dominance is linked to higher positions in
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vertical space, while submissiveness is linked to lower positions (Lakoff & John-
son, 1999; Schwartz, 1981). This dominance association enables individuals to
connect abstract concepts with vertical experiences. For example, verticality
helps individuals construct abstract concepts such as “promotion” and “demo-
tion,” as reflected in metaphors like “good is up” and “bad is down” (e.g., Bergen
et al., 2007; Casasanto, 2009; Meier et al., 2007; Wu et al., 2006). Second, re-
garding static spatial positions, the hierarchy of spatial height in visual fields
is: vertical dimension “up (high)” > horizontal dimension “left and right” >
vertical dimension “down (low).” According to spatial position metaphors of rel-
ative height, evaluations of items in vertical “up (high)” positions are superior
to those in horizontal “left” positions, while evaluations of items in horizontal
“right” positions are superior to those in vertical “down (low)” positions. Thus,
from the perspective of static spatial metaphors, perceived differences among
items in vertical ranking lists are greater than those in horizontal ranking lists.

From the perspective of dynamic spatial distance metaphors, we also argue
that vertical ranking lists increase perceived differences among items compared
to horizontal ranking lists. First, Williams (1966) demonstrated that people
process horizontally arranged numerical information faster than vertical numer-
ical information because the muscles controlling horizontal eye movement are
stronger than those controlling vertical movement (Cogan, 1949), making hori-
zontal information processing easier and more fluent (Deng et al., 2016). This
processing ease and fluency result in shorter processing times for the same num-
ber of items. According to the mapping relationship between spatial distance
and time length (Landau et al., 2010), shorter processing times for horizon-
tally displayed items lead to shorter perceived spatial distances between items.
Second, according to the elongation hypothesis (Holmberg, 1975), individuals
assign greater perceptual salience to vertical dimensions, thus weighting vertical
dimensional information more heavily in decision-making and perceiving vertical
length as longer than horizontal length (Brosvic & Cohen, 1988). This leads in-
dividuals to perceive greater spatial distances between vertically arranged num-
bers than horizontally arranged numbers. Based on Chae et al. (2013), merely
altering the spatial proximity between product images in advertisements influ-
ences judgments of product similarity because spatial proximity is associated
with causality (Faro, 2010). This resembles the processing mechanism in cat-
egorization, where individuals place similar category items in adjacent spaces,
meaning spatial proximity leads to similarity inferences (Bargh et al., 2010).
Therefore, when individuals perceive larger spatial distances between items in
vertical lists, they infer lower similarity between the ranked items, resulting in
greater perceived differences between the two items.

In summary, based on both spatial position and spatial distance metaphors, we
infer that individuals perceive greater differences among items in vertical rank-
ing lists than in horizontal ranking lists, and these differences lead to greater
evaluation differences when evaluating corresponding items. We term this the
“evaluation polarization effect.” Accordingly, we propose the following hypothe-
ses:
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H1: Compared to horizontally displayed ranking lists, consumers exhibit greater
evaluation polarization for items in vertical ranking lists.

H2: Perceived item differences mediate the relationship between ranking list
presentation format and evaluation polarization.

1.5 The Moderating Role of Attribute Evaluability

Evaluability refers to the ease and confidence with which individuals can make
subjective judgments about the superiority or inferiority of an objective attribute
(Hsee, 1996; Hsee & Zhang, 2010). General evaluability theory proposes three
important influencing factors from a reference system perspective: (1) nature,
which is intrinsic reference information reflecting long-evolved human reference
systems; (2) knowledge, which is learned reference information based on whether
individuals have accumulated value distributions of target attributes as reference
information; and (3) mode, which is immediate reference information depend-
ing on whether other options serve as references. Previous research indicates
that if any one factor has high evaluability, the overall target has high evalua-
bility (Lu & Hsee, 2018). Attribute evaluability produces ranking effects (Hsee,
1998) because evaluable attributes provide reference rules for ranking. When
consumers filter choice sets, they typically sort by product attributes (e.g., com-
prehensive score, product performance, sales volume). When ranking lists do
not provide specific attribute scores for ranked products, consumers only know
the priority order and cannot accurately estimate the actual value gaps between
products, which increases the difficulty of judging specific differences between
items and leads to evaluation bias. Conversely, when attribute evaluability is
high, individuals can accurately calculate the actual gaps between each rank, ef-
fectively eliminating polarization effects caused by evaluation bias. Accordingly,
we propose:

H3: Attribute evaluability moderates the mediating effect of ranking list pre-
sentation format on evaluation polarization. The evaluation polarization effect
emerges only when the evaluability of attributes displayed in the ranking list
is low; when attribute evaluability is high, the evaluation polarization effect
disappears.

Based on hypotheses H1-H3, we constructed the hypothesized model shown in
Figure 1 [Figure 1: see original paper|. To test these three hypotheses, we con-
ducted five experiments, including two online experiments and three laboratory
experiments. The specific experimental logic and details are presented in Table
1.

Experiment la

Purpose. Experiment la aimed to preliminarily examine how presentation
format (horizontal vs. vertical) of positive ranking lists influences evaluation
differences among ranked items.
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Method. Experiment la employed an online questionnaire administered
through the Credamo platform, recruiting 200 participants. The experiment
used a mixed design of 2 (ranking list presentation format: horizontal vs. ver-
tical, between-subjects) x 2 (item rank: 1st vs. 10th, repeated measures).
Participants were randomly assigned to either the horizontal or vertical ranking
list group. They were informed that ZOL.com, as a professional third-party
ranking institution, had released the top 10 mobile phones by UI performance
for the first half of 2019 (horizontal vs. vertical, see Appendix A). After viewing
the ranking list for 30 seconds , participants answered questions. First, they
estimated the comprehensive evaluation scores (0-100) for the 1st and 10th
ranked phones. Second, they reported their familiarity with these brands
(Zhu, 2019). Finally, they completed demographic questions and received
compensation.

Participants. The experiment recruited 200 participants, including 115 males
(57.50%) and 85 females (42.50%), with a mean age of 28.45 years (SD = 7.92).
Using G*Power 3.1 for one-way ANOVA (Faul et al., 2009), with two groups,
df = 1, effect size (f) = 0.4, and significance level = 0.05, the power exceeded
0.99, surpassing the baseline of 0.80, indicating adequate statistical power.

Results. A repeated-measures ANCOVA with ranking list presentation format
as the between-subjects factor, item rank as the within-subjects factor, and
brand familiarity and device type as covariates revealed significant main effects
of presentation format (F(1, 194) = 6.88, p = 0.021, 2 = 0.08) and item rank
(F(1,194) = 20.04, p < 0.001, 2 =0.10), and a significant interaction effect (F(1,
194) = 9.94, p < 0.001, 2 = 0.06). To further verify the effect of presentation
format on evaluation differences, we conducted two analyses. First, we calcu-
lated the difference between estimated scores for the 1st and 10th ranks and
compared these differences across formats. The evaluation difference for verti-
cal lists (M__ {vertical}-difference = 47.41, SD = 15.66) was significantly greater
than for horizontal lists (M__{horizontal}-difference = 24.04, SD = 14.02; F(1,
194) = 18.77, p < 0.001, 2 = 0.04), as shown in Figure 2 [Figure 2: see original
paper].

Second, to identify the source of this evaluation difference, we compared scores
for the 1st and 10th ranks separately across formats. When estimating scores
for the 1lst-ranked phone, participants gave significantly higher ratings to the
vertical list (M_ {vertical}-1st = 94.42, SD = 13.22) than to the horizontal list
(M__{horizontal}-1st = 80.73, SD = 10.93; F(1, 194) = 9.17, p = 0.009, 2 =
0.04) (see Figure 3 [Figure 3: see original paper]a). Conversely, when estimating
scores for the 10th-ranked phone, participants gave significantly lower ratings to
the vertical list (M__{vertical}-10th = 47.01, SD = 9.03) than to the horizontal
list (M_ {horizontal}-10th = 56.69, SD = 12.12; F(1, 194) = 13.07, p < 0.001,
2 = 0.08), as shown in Figure 3b. Thus, the evaluation polarization effect is
jointly driven by differences in both the top and bottom ranked items. Notably,
the contribution of the 10th-ranked item to this effect was more significant than
that of the lst-ranked item, likely due to a ceiling effect for top-ranked items in
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positive ranking lists. These results provide preliminary evidence for H1 in the
context of positive ranking lists.

Experiment 1b

Purpose. Experiment 1b aimed to preliminarily examine how presentation
format (horizontal vs. vertical) of negative ranking lists influences evaluation
differences among ranked items. To eliminate stimulus interference, we used
the same stimuli as Experiment la but with different descriptions. Addition-
ally, because Experiment la used an online questionnaire where participants
responded on either mobile phones or PCs, and although we controlled for stim-
ulus aspect ratios and clarity and included device type as a covariate, screen
size differences between mobile and PC could not be fundamentally eliminated.
Therefore, in Experiment 1b, we included device type (PC vs. mobile) as a
between-subjects factor.

Method. Experiment 1b employed an online questionnaire administered
through a marketing research platform, recruiting 360 participants. The exper-
iment used a mixed design of 2 (presentation format: horizontal vs. vertical,
between-subjects) x 2 (device type: PC vs. mobile, between-subjects) x 2 (item
rank: 10th from bottom vs. 1st from bottom, repeated measures). Regarding
device type manipulation, upon entering the questionnaire, participants saw a
prompt: “This questionnaire can only be completed on a PC (or mobile device).
Responses from incorrect devices will be considered invalid. Device type will be
verified after completion, and invalid responses will not receive compensation.”
The presentation format manipulation was identical to Experiment la, except
participants were told that ZOL.com, as a professional third-party ranking
institution, had released the bottom 10 phones by UI performance for the first
half of 2019 to help consumers avoid poor-performing phones. The vertical
group saw the list from top to bottom as 10th-from-bottom to bottom-ranked
brands, while the horizontal group saw it from left to right. After viewing the
list for 30 seconds, participants first confirmed their device type, then estimated
comprehensive scores (0-100) for the 10th-from-bottom and bottom-ranked
brands, reported brand familiarity (Zhu, 2019), completed demographics, and
received compensation.

Participants. After screening for device consistency between assigned con-
dition and actual device used!, we obtained 332 valid responses (149 males,
44.88%; 183 females, 55.12%; mean age = 25.37 years, SD = 6.11). G*Power
3.1 analysis indicated adequate statistical power.

Results. A repeated-measures ANCOVA with presentation format and device
type as between-subjects factors, item rank as within-subjects factor, and brand
familiarity as covariate revealed significant main effects of presentation format
(F(1, 323) = 47.05, p < 0.001, 2 = 0.08) and item rank (F(1, 323) = 26.98, p <
0.001, 2 = 0.06), but no significant main effect of device type (F(1, 323) = 2.05,
p = 0.171). The interaction between presentation format and item rank was
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significant (F(1, 323) = 13.28, p < 0.001, 2 = 0.04), while other interactions
were non-significant (format x device: F(1, 323) = 3.19, p = 0.124; rank x
device: F(1, 323) = 1.88, p = 0.205; three-way interaction: F(1, 323) = 2.995,
p = 0.149). These results indicate that evaluations were not affected by PC or
mobile device type.

Following the same analytical approach as Experiment la, we first compared
evaluation differences across formats. The difference between 10th-from-
bottom and bottom-ranked items was significantly greater for vertical
lists (M_ {vertical}-difference = 21.19, SD = 5.92) than horizontal lists
(M__{horizontal }-difference = 4.56, SD = 4.11; F(1, 323) = 68.29, p < 0.001, 2
= 0.10), as shown in Figure 4 [Figure 4: see original paper].

Second, we compared scores separately. For the 10th-from-bottom rank, ver-
tical list ratings (M_ {vertical}-10th = 32.17, SD = 9.88) were significantly
higher than horizontal list ratings (M__{horizontal}-10th = 21.08, SD = 8.04;
F(1, 323) = 11.37, p = 0.011, 2 = 0.06) (see Figure 5 [Figure 5: see orig-
inal paper]a). Conversely, for the bottom-ranked item, vertical list ratings
(M_ {vertical}-bottom = 10.98, SD = 7.66) were marginally lower than hor-
izontal list ratings (M__{horizontal}-bottom = 16.52, SD = 8.54; F(1, 323)
= 7.03, p = 0.082, 2 = 0.02), as shown in Figure 5b. Thus, the evaluation
difference is jointly driven by both the 10th-from-bottom and bottom-ranked
items, with the 10th-from-bottom item contributing more significantly. The
marginal difference for the bottom-ranked item likely reflects a floor effect in
negative ranking lists. These results replicate Experiment la, showing that
vertical presentation produces greater evaluation polarization between the 10th-
from-bottom and bottom-ranked items, providing preliminary evidence for H1
in negative ranking list contexts.

Experiment 2

Purpose. Experiment 2 used a laboratory experiment with a gift product
ranking scenario to expand external validity while controlling item values. To
examine evaluation difference trends across lists with varying numbers of items,
participants evaluated all items in the ranking list. We used ranking lists con-
taining 10 items.

Method. Two hundred forty participants were recruited for a 2 (gift ranking
presentation: horizontal vs. vertical, between-subjects) x 10 (target gift rank:
1-10, repeated measures) mixed design. Participants were told there were only
10 gifts of equal value, ranked by market research from most popular (1) to least
popular (10). They were randomly assigned to vertical or horizontal ranking list
groups. The questionnaire had two parts: (1) dependent variable measurement
—participants estimated scores (1-100) for each gift in strict rank order to avoid
order effects; (2) demographics and suspicion check, followed by compensation.

Participants. After excluding participants who guessed the purpose, 228 valid
responses remained (horizontal: n = 109; vertical: n = 119; 92 males, 40.35%;
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136 females, 59.65%; mean age = 22.18 years, SD = 3.07). G*Power 3.1 indi-
cated adequate statistical power.

Results. Analysis proceeded in three steps:

Step 1: Mixed Linear Model. We constructed a mixed linear model with
presentation format as between-subjects factor, the 10 gifts as continuous within-
subjects factor, and their interaction predicting evaluation trends. The model
included random intercepts and slopes for the number of gifts to account for re-
peated measures. Results showed evaluation scores decreased as rank increased
(F(1, 226) = 105.27, p < 0.001). The main effect of presentation format was
non-significant (F(1, 226) = 2.57, p = 0.147), but the format x rank interac-
tion was significant (F(1, 226) = 7.92, p = 0.014, 2 = 0.08). Further analysis
revealed that in horizontal lists, evaluation scores declined more slowly (8 =
—2.44) than in vertical lists (8 = —3.89; t(227) = 4.98, p = 0.028). Thus, as
the number of evaluated items increased, the difference between top and bot-
tom item evaluations was significantly greater in vertical than horizontal lists,
suggesting the polarization effect strengthens with more items.

Step 2: Repeated Measures ANOVA. Given that marketers commonly use
5- or 10-item rankings, we focused on these list lengths. Key findings were:

First, we examined evaluation differences at specific ranks (1, 5, and 10)
across formats. Vertical list participants rated the 1st item (M_ {vertical}-1st
= 93.05, SD = 4.29) significantly higher than horizontal list participants
(M__{horizontal}-1st = 86.90, SD = 5.69; F(1, 323) = 18.03, p = 0.021, ? =
0.07). Conversely, vertical list participants rated the 10th item (M_ {vertical}-
10th = 11.39, SD = 6.31) significantly lower than horizontal list participants
(M__{horizontal}-10th = 22.44, SD = 5.99; F(1, 323) = 38.92, p < 0.001, 2
= 0.10). No difference emerged for the 5th item (M_ {vertical}-5th = 56.69,
SD = 11.10 vs. M__{horizontal}-5th = 55.73, SD = 12.92; F(1, 323) = 0.87,
p = 0.891). This validates the static spatial position metaphor mechanism:
the middle item (rank 5) occupies equivalent horizontal visual positions across
formats, yielding no evaluation difference, while vertical top positions are
evaluated more favorably and vertical bottom positions more negatively than
their horizontal counterparts.

Second, we compared top-bottom evaluation differences across formats. The
difference between 1st and 10th items was significantly greater in vertical
lists (M_ {vertical}-top-bottom = 81.67, SD = 15.62) than horizontal lists
(M_ {horizontal }-top-bottom = 64.46, SD = 13.75; F(1, 323) = 52.49, p < 0.001,
2 = 0.14), supporting the dynamic spatial distance metaphor mechanism.

Third, we examined how list length affects evaluation differences. For 5-
item lists, the top-bottom difference was marginally greater in vertical lists
(M_ {vertical}-5item = 36.37, SD = 6.04) than horizontal lists (M__{horizontal}-
Sitem = 31.17, SD = 5.88; F(1, 323) = 3.89, p = 0.055, ? = 0.04). For 10-item
lists, this difference became more pronounced (vertical: M = 81.67, SD = 15.62;
horizontal: M = 64.46, SD = 13.75; F(1, 323) = 52.49, p < 0.001, 2 = 0.14).
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However, with very short lists (2 items: F(1, 323) = 1.07, p = 0.694; 3 items:
F(1, 323) = 1.83, p = 0.311), the polarization effect disappeared.

Step 3: Mediation Analysis. We tested whether mean differences between
adjacent items mediated the effect of presentation format on cumulative top-
bottom evaluation differences. Using Hayes’ (2013) bootstrap method with
Process Model 4 (10,000 samples), we found significant mediation (LLCI =
0.063, ULCI = 0.189, excluding 0) with an indirect effect of 0.121, providing
preliminary evidence for the mediating role of perceived item differences.

Discussion. Experiment 2 replicated the main effect across ranking list formats
(full-item, positive, and negative rankings) and demonstrated that polarization
strengthens with more items. The mediation analysis provided preliminary evi-
dence for perceived item differences, though this cannot serve as primary theo-
retical evidence because perceived differences differ from evaluation differences
and cannot exclude alternative explanations. Therefore, Experiment 3 further
investigated the underlying mechanism.

Experiment 3

Purpose. Experiment 3 tested the mediating role of perceived item differences
using a common school ranking scenario with 10 items.

Method. Two hundred participants were recruited in a university business
school laboratory for a 2 (presentation format: vertical vs. horizontal) x 2 (item
rank: 1 vs. 10, repeated measures) mixed design. Participants were randomly as-
signed to vertical or horizontal groups. The scenario described an international
exchange program partnership with 10 business schools ranked by Bloomberg
Businessweek (see Appendix B). The questionnaire included: (1) evaluation
polarization measured through comprehensive score estimation (0-100 for 1st
and 10th schools) and attitude preference (exchange willingness on a 7-point
scale)?; (2) perceived item differences measured with two items adapted from
Bao et al. (2011) ( “The comprehensive strength gap between business schools
is large,” “Significant differences exist between business schools,” r = 0.74, p <
0.001); (3) alternative explanations of emotion and arousal, measured because
Crawford et al. (2006) linked verticality with affect (e.g., “high spirits,” “feeling
down” ). Emotion was measured with three items (1 = very negative to 7 =
very positive; 1 = very unhappy to 7 = very happy; 1 = very calm to 7 = very
anxious; Cronbach’ s @ = 0.84) (Ding & Zhong, 2020). Arousal was measured
with three items ( “felt energetic,” “felt excited,” “felt sleepy [reverse-coded]”
; Cronbach’ s o = 0.78) (Koo & Lee, 2011); (4) demographics and suspicion
check.

Participants. One hundred eighty-seven valid participants remained (86 males,
45.99%; 101 females, 54.01%; mean age = 23.17 years, SD = 4.06). G*Power
3.1 indicated adequate statistical power.

Results. Perceived item differences. Participants in vertical lists perceived
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significantly greater differences among business schools (M_ {vertical} = 5.04,
SD = 1.27) than those in horizontal lists (M__{horizontal} = 4.16, SD = 1.51;
F(1, 185) = 17.54, p < 0.001, 2 = 0.08).

Evaluation polarization. For exchange willingness, vertical list participants
showed greater willingness for the 1st-ranked school (M_ {vertical}-1st = 5.67,
SD = 1.13) than horizontal list participants (M_ {horizontal}-1st = 4.81, SD
= 1.32; F(1, 185) = 7.95, p = 0.013, ? = 0.04), and lower willingness for the
10th-ranked school (M_ {vertical}-10th = 3.42, SD = 1.75 vs. M_ {horizontal}-
10th = 4.30, SD = 1.19; F(1, 185) = 11.258, p < 0.001, 2 = 0.10). Similar
patterns emerged for comprehensive scores (vertical 1st: M = 94.77, SD =
10.21 vs. horizontal 1st: M = 86.55, SD = 9.16, F(1, 185) = 8.36, p = 0.008, 2
= 0.06; vertical 10th: M = 56.98, SD = 18.04 vs. horizontal 10th: M = 71.22,
SD = 14.77, F(1, 185) = 16.59, p < 0.001, 2 = 0.08), replicating H1.

Mediation analysis. Using Hayes’ (2013) Process Model 4 with 5,000 boot-
strap samples, perceived item differences significantly mediated the effect of
presentation format on both exchange willingness difference (b = 0.202, SE =
0.082, 95% CI = [0.067, 0.305], excluding 0) and comprehensive score difference
(b = 0.173, SE = 0.064, 95% CI = [0.030, 0.348], excluding 0), supporting H2
(see Figures 6 [Figure 6: see original paper] and 7 [Figure 7: see original paper]).

Alternative explanations. ANOVAs revealed no significant differences in
emotion (F(1, 185) = 1.09, p = 0.342) or arousal (F(1, 185) = 1.84, p = 0.204)
across formats. Although perceived differences correlated with emotion (r =
0.32, p < 0.001) and arousal (r = 0.49, p < 0.001), neither emotion (indirect
effect = 0.041, SE = 0.028, 95% CI = [—0.077, 0.121]) nor arousal (indirect effect
= 0.059, SE = 0.092, 95% CI = [—0.137, 0.098]) mediated the effect. Controlling
for these variables, the main effect remained significant (F(3, 183) = 7.98, p =
0.015) and perceived differences still mediated the effect (exchange willingness:
indirect effect = 0.182, SE = 0.104, 95% CI = [0.087, 0.285]; comprehensive
score: indirect effect = 0.145, SE = 0.072, 95% CI = [0.040, 0.194)), effectively
ruling out these alternatives.

Discussion. Experiment 3 replicated the main effect and directly measured
perceived item differences as the mediator. However, boundary conditions re-
mained unclear, prompting Experiment 4.

Experiment 4

Purpose. Experiment 4 examined the boundary condition of attribute evalua-
bility. Since evaluation polarization stems from cognitive bias induced by spatial
position cues, providing reference information to increase attribute evaluability
should eliminate this bias. We used sales volume—a stable, objective attribute
—to manipulate evaluability.

Method. Three hundred participants were recruited for a 2 (presentation for-
mat: vertical vs. horizontal, between-subjects) x 2 (attribute evaluability: high
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vs. low, between-subjects) x 2 (item rank: 1 vs. 10, repeated measures) mixed
design. Participants were randomly assigned to four groups. The low evaluabil-
ity condition used the same stimuli as Experiment la, informing participants the
list was sorted by monthly sales volume without providing specific sales figures.
The high evaluability condition added specific monthly sales numbers (e.g., 387
units for 1st rank, 304 for 2nd). After viewing stimuli, participants completed:
(1) an evaluability manipulation check ( “Evaluating the ranking information
is not difficult,” “I can quickly evaluate the information,” “Evaluating requires
little effort” ; Cronbach’ s o« = 0.88) (Sun, 2011); (2) brand attitude ratings
(7-point scale) for 1st and 10th items; (3) perceived sales differences among the
10 brands; (4) demographics.

Participants. After excluding 21 participants who failed attention checks or
had duplicate IP addresses, 279 valid participants remained (129 males, 46.24%;
150 females, 53.76%; mean age = 22.08 years, SD = 4.21). G*Power 3.1 indi-
cated adequate statistical power.

Results. Manipulation check. Attribute evaluability was significantly higher
when specific scores were provided (M_ {high} = 5.18, SD = 1.44) than when
not provided (M_ {low} = 3.04, SD = 2.02; F(1, 277) = 94.02, p < 0.001, ? =
0.10), confirming successful manipulation.

Perceived item differences. Under low evaluability, vertical lists produced
significantly greater perceived differences (M_ {vertical} = 5.08, SD = 1.42)
than horizontal lists (M__{horizontal} = 4.21, SD = 1.88; F(1, 271) = 14.27, p
< 0.001, 2 = 0.08). Under high evaluability, no significant difference emerged
(F(1, 271) = 3.09, p = 0.218).

Evaluation polarization. Under low evaluability, the evaluation dif-
ference between 1st and 10th items was significantly greater for vertical
lists (M_ {vertical}-difference = 2.81, SD = 0.75) than horizontal lists
(M__{horizontal }-difference = 1.91, SD = 1.08; F(1, 271) = 44.37, p < 0.001, ?
= 0.09). Under high evaluability, this difference disappeared (F(1, 271) = 2.98,
p = 0.120) (see Figure 8 [Figure 8: see original paper]).

Moderated mediation. Using Hayes’ (2013) PROCESS Model 8 with 5,000
bootstrap samples, we found significant moderated mediation (b = 0.512, SE =
0.231, 95% CI = [0.145, 0.781], excluding 0). Specifically, under low evaluability,
perceived differences mediated the effect (b = 0.482, SE = 0.110, 95% CI =
[0.128, 0.553], excluding 0), whereas under high evaluability, this mediation was
non-significant (b = 0.030, SE = 0.084, 95% CI = [—0.098, 0.125], including 0),
supporting H3.

Discussion. Experiment 4 confirmed that evaluation polarization occurs only
under low attribute evaluability and disappears when evaluability is high.
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General Discussion

This research investigated how different presentation formats (vertical vs. hori-
zontal) of identical ranking lists influence consumer evaluations and the under-
lying mechanisms through five experiments.

Theoretical Contributions

First, this research extends the theoretical framework of ranking effects by ex-
amining how spatial position changes of ranked items influence consumer eval-
uations, expanding ranking list effects into the spatial context dimension. Pre-
vious research focused on how numerical elements (e.g., ranking improvements,
boundary effects, numerical vs. percentage formats) influence consumer deci-
sions, neglecting spatial position elements. Our study integrates spatial and
numerical elements in ranking contexts, shifting from a “number-position” asso-
ciation paradigm to a “number + position — cognition” causal paradigm. We
demonstrate that identical numbers in different spatial positions create cogni-
tive biases, extending numerical cognitive bias theory beyond different number
forms (e.g., odd/even, ending in 0 or 9, integers vs. decimals) to the same nu-
merical representation dimension.

Second, we expand the application scenarios of spatial metaphor theory. While
horizontal and vertical positioning are widely used in retail displays, few stud-
ies have applied position effects to ranking lists. Moreover, previous spatial
metaphor research typically employed only one sub-dimension—either static po-
sition metaphors (linking verticality to power and morality) or dynamic distance
metaphors (focusing on distance effects). This study systematically integrates
both dimensions (static position + dynamic distance) within a unified frame-
work to explain how ranking list spatial representation influences evaluation
polarization.

Third, we extend the psychological antecedents of evaluation polarization from
a cognitive perspective. While previous research examined polarization through
attention (cognitive) and arousal (emotional) mechanisms, we identify perceived
item differences as a novel cognitive driver. By ruling out emotional and arousal
alternatives, we demonstrate that spatial contextual cues in ranking lists drive
polarization through cognitive processes. Additionally, whereas previous polar-
ization research focused on attitude or rating changes for a single product, we
compare evaluation differences across different target products, expanding the
manifestations and applications of evaluation polarization.

Practical Implications

First, while firms may use imprecise ranking claims to obscure unfavorable posi-
tions (Sevilla & Bagchi, 2018), this may backfire (Darke & Ritchie, 2007). Our
findings suggest that horizontal presentation can mitigate negative evaluations
of low-ranked products. Second, third-party ranking institutions (non-profit,
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aiming to help consumers identify quality) can use vertical lists, while mer-
chants promoting their own products (e.g., JD.com self-operated products) may
benefit from horizontal formats. Finally, as this is a cognitive bias, consumers
and policymakers can implement interventions to reduce it, such as seeking spe-
cific score values (rank order + specific scores) to increase attribute evaluability
and eliminate bias.

Future Directions

This research has limitations. First, all experiments controlled for scrolling,
making conclusions applicable only to moderate-length lists (e.g., $ $10 items).
Future research should examine lists with more items. Second, we used static
ranking list images, whereas real browsing involves scrolling. Future studies
should investigate whether the effect holds when lists are scrollable. Third,
while we focused on spatial position cues with identical numbers, future research
could control for numerical elements to examine how marketing or social factors
influence ranking list decisions.
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