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Abstract

The purpose of this paper is to establish o fromework for understonding
navigation behaviour in a shopping mall in terms of shopper
choracteristics ond configurational foctor (visibility). Navigation of
customers within o shopping moll has been identified in retail
monogement literature os o significont factor for achieving economic
sustenonce relying on the concept of urbon spatial structure ond
explained through bid-rent cnolysis. Noavigotionol behaviour, like
other spatiol behaviours, con be considered as o function of personal
ond environmentol foctors. Studies in the field of architecture identify
the impoct of higher visibility in generoting higher accessibility for o
porticulor space in o built environment. Visibility, therefore, has been
selected os the environmentol foctor responsible for navigation in
shopping malls olong with signoge os o significont navigationol or
marketing tool. Shopper charocteristics hove been studied in lieu of
personal factors and consist of achievement orientotion ond shopping
octivities. Responses on those constructs are token through astructured
questionnoire employing mall intercept method of surveying. The
influence of shopper charocteristics on navigotionaol preferences hove
been tested for respondents bosed on their pre ond post signoge
predilection.

Keywords: Achievement orientotion, Navigation, Signage, Shopping
Moall, Shopping hobitat, Visibility

Introduction

Novigation or woay finding within o built environment hos been
ottracting reseorch attention for severol decades. Lynch (1960), for
exomple, suggested that the legibility of an environment influences
woy-finding. Environmentol informotion con be broken down into
spatial ond grophic expression needed to solve navigational problems
(Passini, etal., 1998).

The relationship between the environment (both, noturel and mon-
made) ond behaviour hos been recognized for along time in the field of
architecture ond urbon design. In order to emphasize the significance,
psychologist Kurt Lewin (1951) argued thot, behaviours (B) ore not
only a function of personal foctors (P) but also of the environment (E)
where it tokes place. Lewin (1951) expressed the relotionship in o
functional form as: B=f (P, E). Woy-finding ond navigation behaviours
con be influenced by foctors from both the environment ond humon
individual differences (e.g. Montello, 2007, O’ Neil, 1991; Peponis et
al., 1990).
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Noavigation is significont for different categories of building,
but in cose of shopping malls it is the determining foctor for
achieving economic sustenonce. The identification of on
‘ultimate tenont mix” had always been the objective of retail
monogement reseorchers. The configurotionol theories on
shopping malls (e.g. Vondell ond Lone, 1989; Brown, 1999,
Carter & Vondell, 2005) were evolved from ond relied on the
theories of urbon spatiol structure for describing the
relationship between customer movement ond profitobility
of a tenont store. Understanding novigotion pottern in o
shopping mall, therefore, is of strotegic importonce.

Researches in the field of architecture suggest visibility os o
significont foctor behind navigational preferences. But
knowledge of configuration con explain only o portion of
navigationol behaviour without knowledge of personal
factors. Studies of shopper charocteristics ore confined to
the morketing ond retail enquiries ond their findings ore
torgeted ot retail professionals. Studies on configuration on
the other hond ore limited to architecturol reseorches. It is
therefore on interesting areo of study to exploin novigational
behaviour in o shopping moall with respect to shopper
characteristics ond configurational foctors.

Background of The Research and Review of Literature

As it is olready mentioned that, behaviour is o function of
environmentol ond individual differences, the
environmentol ond personal foactors responsible for
novigation in o shopping mall have been discussed
separately for o proper understonding of the research
variobles.

Environmental Factors
Relationship between navigation and visibility

A rich body of literoture from orchitecture indicate o
significont role of visual fields in experiencing built
structures ond shoping potterns of use (e.g. Benedikt, 1979;
Fronkl, 1973; Gibson, 1979). Fronkl (1973) mentioned that
our visual perception of omy built structure offect our
cognitive interoactions with that environment ond not only
the aesthetic appreciotion of orchitecture, os the common
wisdom suggests. Different literature odvocote different
kinds of behaviour influenced by visibility in o built
environment: visibility of disploys in museums to offect
visitor’s movement (e.g. Peponis et ol., 2004; Psarra, 2009;
Stavrouloki & Peponis, 2003; Tzortzi, 2004); influence of
visibility on movement between workstations ond on
interoctions between employees (e.g. Hilier & Penn, 1991;
Moarkhede & Koch, 2007; Peponis et al., 2007) influence of
visibility in way finding behaviour (e.g. Churchill et al.,
2008; Lom et el., 2003; Omer & Goldblott, 2007). Botty, et
ol. (1998), Turner ond Penn (1999), Turner, et al. (2001) ond
Desyllos ond Duxbury (2001) studied movement ond
suggested thot, o space with higher visibility enjoys more
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accessibility. Ordway et ol. (1988) found that, poorly visible
strips in o shopping mall have higher vaconcy level, while
Simons (1992) found that oaccessibility ond visibility
accounted for about 5% of the first yeor’s sales. Visibility
has been identified as the environmental foctor responsible
for navigationol preference in this research.

Signage and visual cues

In store signage hos been identified os on importont foctor in
retail studies (Bitner, 1992) ond results in impulse buying
ond increosed average spending (Mc Kinnon, et al., 1981).
Signoge ond visual cues have impact on indoor navigation
(Holscher, et al., 2006; O’Neil, 1991; Possini, 1984; Titus
ond Everett, 1995). Sorensen, 2009 found that the
navigation ond decision moking are influenced by signoges
ond o shopper on on averoge spends 80 % of the time in
navigation ond 20% of the time in purchose.

Personal Factors: Shopper Characteristics
Achievement shopping orientation

Retail literatures have focused on consumer perception ond
motivations rother thon objective reolity to describe
shopping behaviour. Shopping Orientations (motives) vory
from consumer to consumer (e.g. Luomala, 2003) ond they
represent “enduring chorocteristics of individuals”
(Westbrook & Black, 1985: p. 87). Dawson et al. (1990)
showed that shopping orientation ploy a significont role in
store choice ond preference of individuals. it indicates how
on individual reocts to on environmentol stimulus (Biittner et
al., 2014). The different gools for shopping con be norrowed
down to shopping orientotions: tosk or ochievement
orientation ond experientiol (Bobin et al., 1994; Biittner et
ol., 2014; Koltcheva & Weitz, 2006). Under ochievement
orientotion, consumers see shopping as on enjoyoble tosk.
Achievement orientation con be considered os o significont
construct in determining oftitude towords visibility in
navigationol preference (e.g. Patel & Sharma, 2009).

Shopping Activities

Bloch et al. (1994) identified six distinct potterns of moll
hobitot to signify spoces where shoppers visit ond hong
oround for various hedonic ond utilitorion motives.
Satisfoction of o shopper need not necessorily derive from
mere ocquisition of products. The physical space of
shopping, thus ploy o significont role in overall shopping
experience of the shoppers. Shopping ochievements ond
activities, or habitats are related constructs. The shopping
octivities ore monifestotions of shopping volues. The
activities os identified by Bloch et ol. (1994) are os follows:

*  Mall enthusiosts (high level of purchose, enjoyment of
moll aesthetics)

*  Escope (relief from boredom and routine life)
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* Exploration (desire for variety of novelty ond
enjoyment of exploring new products)

*  Flow (losing track of time)

*  Knowledge or Epistemic (obtaining information about
new stores ond new products)

* Social offiliotion (enjoyment of communicoting ond
socializing with others)

These two variables describe individual shopper
charocteristic.

Methodology

The novigation behaviour within a.shopping moll is difficult
to measure in real situotions os most of the movement
decisions are guided by prior experiences. So, for ony
investigation on navigation in o shopping mall, it is o
chollenge to segregote the movement decisions influenced
by spatial foctors ond by prior experiences. An indirect
methodology hos to be adopted for meosuring navigationol
preferences. Authors like Fronz & Weiner (2008); Weiner et
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ol., (2007) as well os Dalton (2003) have shown thot
obstracted computer generated stimuli, opproximating reol
spaces, con be used, instead, os viable tools for capturing
behoviourol tendencies in built environments.

A survey wos conducted to measure noavigotionol
preferences using representotive computer generoted
pictures (as shown in Figure 1) of junctions in shopping
malls with two directional choices. Among the two pictures
shown to the respondents, the picture in the left shows o
foreground with ablonk wall ot one end. Visibility to the left
beyond this wall is more thon the visibility to the right,
where cnother wall ot right ongle to the first norrows the gop
ond blocks vision. The second one, ot the right, is some os the
first situation except a logo of ‘McDonalds’ ploced to the
right side of the blonk woll. It was explained in the first case
that there are no perceivoble brond differences among shops
on both directions. In the second case the purpose of putting
the logo is to show o novigational cue to the respondents.
The responses were recorded for every individual
porticipont.

Figure 1 : Scenes of the computer generated shopping mall junctions shown to the
respondents for recording navigational preferences

Aport from recording directional preference, a structured
questionnoire wos odministered to the respondents for
recording their shopper charocteristics os identified earlier
(achievement shopping ond shopping hobitat) olong with
their demogrophic profile. At the beginning of the survey, a
short description wos provided to ensure the clority of the
content when onswering the questions. As English is most
commonly spoken ond written longuoge in urbon India (e.g.
Kothori, 2006; Rod, 2012) the survey instrument waos written
and the interviews were conducted in English.

Sample

Dota were collected from 10th September, 2016 to 16th
December, 2016 using moll intercept survey technique
which involves face-to-foce interviewing (e.g Bush & Hair,
1985; Gates & Solomon, 1982). The interviews were taken
at three shopping malls in Kolkato, intercepting o somple of
possing by consumers whether they would be willing to
porticipate in a reseorch study (e.g. Rice & Homock, 2005).
The torget population consisted of active mall shoppers,
who visit ashopping mall more thon four times ayeor.

www.pbr.co.in

Survey Instrument

The survey instrument consisted of items odopted from
established scales with few exceptions to copture all the
shopper charocteristic variobles as well os demographic
informotion of the respondents. The instrument is divided
into three sections:

Section 1: this section meosures shopper charocteristic
dimensions, i.e., achievement orientotion ond shopping
hobitot

Section 2: this section measures behavioural intentions in
computer generated situations of shopping mall junctions

Section 3: this section records demogrophic information of
the respondents

A total of 119 respondents porticipated in the survey. A
seven-point Likert Type scale with onchors of “Strongly
Disogree” (1) to “Strongly Agree” (7) wos used for all items
except demographics. The constructs os adopted by Patel
ond Shormo, 2009 were used to measure ochievement
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orientotion ond the constructs os adopted by Bloch et. al.
(1994) was used to measure shopping habitot (Toble 1).

In order to determine the underlying dimensions in this
study, Principal Component Analysis (PCA) with Vorimox
rotation was performed with SPSS 20.0 for oll constructs in

the onoalysis. Item loading above 0.50 wos retoined (e.g.
George & Mallery, 2007). Reliobility of the meosurement
scales were evoluoted using Cronboch’s Alpha value. A
Cronboch’s Alpha volue of more than 0.7 is commonly
occeptable (e.g. Churchill & Brown, 2006, George, 2003).

Table 1: Description of constructs and research variables

Constructs

References

Achievement Orientation:

Potel & Sharma(2009)

“ Please indicate your opinion regarding the following statements

from strongly disagree (1) to strongly agree (7)”
1. Taways plon my shopping trips

2. Itis importont for me to accomplish what I had plonned

for a particulor shopping trip

3. T always have alist of products to buy when I go for

shopping
4. T odready know which products I wont to buy when I go
for shopping
Shopping Habitat:

Bloch et. al. (1994)

“ Pleose indicate your opinion regording the following stotements

from strongly disogree (1) to strongly ogree (7)”
Moll enthusiasts

1. I visit malls only to buy something

2. Ilove shopping

Escape
4. I visit malls to avoid boredom
5. T visit malls to escope from the routine life
Exploration

3. Ilike the ambience /aesthetics of shopping malls

6. I always look for new products lounched when visiting

omall

7. Tlook for product variety in shopping mall visits

Flow
8.  Ilike to spend time in mall when I visit one

9. Inever plon my time of stoy when visiting o mall

Epistemic

10. TIlike to obtoin informotion obout new products in a

moll
11. TIlike to see new things
Social offiliotion
12. In amall, I enjoy being with others
13. I enjoy socialization with others.

Analysis
Demographic characteristics

The demogrophic charocteristics of the somple are shown in
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the Toble 2. The somple consisted of 71.4 % of male and
28.6% of female respondents. Mojority of respondents were
between oge group of 21-38 yeors (63.8%).
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Table 2: Respondent Characteristics of the Survey

Variables Frequency Percentage
Gender Mole 85 71.4
Female 34 28.6
Age Less thon 21 Yeors 5 42
21 to 26 Years 30 25.2
27 to 32 Yeors 23 19.3
33-38 Years 23 19.3
39-44 Years 16 13.4
45-50 Yeors 14 11.8
Over 50 Years 8 6.7
Moll Visit Less thon once o month but more 53 44.5
thon 4 times o yeor
At least once o month 39 32.8
More thon once o month 27 22.7
Factor Analysis conducted. A minimum occepted value of 0.50 or KMO

The test of sample adequacy hos to be performed to check
whether the collected dota is adequote for foctor onalysis
(Anderson & Herbertson, 2003). For onalysing the
adequocy, Kaiser-Meyer-Olkin (KMO) test of sompling
odequocy ond Bortlett's test of Sphericity hos been

(Kaiser, 1974) has been considered. Bosed on the volues of
KMO, the somple odequocy is found to be oacceptoble
(KMO- 0.843 Baortlett's — 0.000 for achievement orientation
ond KMO-0.978 Bartlett's- 0.000). The foctor structure for
oll the voriobles is shown in Table 3.

Table 3: The factor structure for all the research variables

Factor Structure

Factor Loading Cronbach’s Alpha

Achievement I always plon my shopping trips (Pln 1) 0.896 0.916
Orientotion
It is importont for me to accomplish whot I had 0.899
plonned for a porticulor shopping trip (Pln 2)
I always have a list of products to buy when I go for 0.902
shopping (Pln 3)
I already know which products I wont to buy when I 0.884
go for shopping (Pln 4)
Shopping I visit malls only to buy something (ME 1) 0.861 0.987
Hobitat I love shopping (ME 2) 0.906
I like the ombience /oesthetics of shopping malls (ME ~ 0.931
3)
I visit malls to avoid boredom (ESC1) 0.949
I visit malls to escape from the routine life (ESC 2) 0.952
I always look for new products lounched when 0.952
visiting o moll (EXPLR 1)
I look for product variety in shopping mall visits 0.950
(EXPLR 2)
I like to spend time in mall when I visit one (FLOW1) 0.918
I never plon my time of stoy when visiting o moll 0.904
(FLOW 2)
[ like to obtain information obout new products in o 0913
moll (EPST 1)
I like to see new things (EPST 2) 0.952
In amall, I enjoy being with others (SA 1) 0.957
I enjoy sociolizotion with others. (SA 2) 0.935

The regression bosed foactor scores for these two foctors have been used for clossifying shoppers.

www.pbr.co.in
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Measuring Navigational behaviours

It is found from the recorded movement decisions thot, for
the first situation (Figure 1) 94 preferred to go to left ond 25
to the right (out of 119). Participonts have shown preference
for o porticulor direction (left) (y2 = 40.008, df= 1,
p<0.0001). For the second situation, 60 preferred to go to
left, 59 to the right. Here also participonts showed no
difference in preference (y2 = 0.008, df= 1, p<0.9270). By
conventional criteria, the first difference is considered to be
extremely stotistically significont whereas the second is not.

Relating Navigational preferences and shopper type

The first ond second situotions (Figure 1) are exoctly the
some spoatiol orrongement except for on inclusion of o
'navigotionol cue' (o sign for McDonalds in this cose) in the
loter. In the first situation, the majority of respondents
showed a preference for the left direction. The presence of o
navigationol cue changed the scenario. More people showed
their willingness to move to right thon the without cue
situation, ond os aresult, there is no preferred direction. The

Achievement orientation

cue octed os on 'equalizer'. Bosed on the pre ond post signoge
predilection, the respondents con be clossified into four
distinct categories.

Coategory (A): Pre Left- Post Left
Category (B): Pre Left- Post Right
Category (C): Pre Right- Post Right
Coategory (D): Pre Right- Post Left

The four cotegories ore compored in terms of their
regression bosed foctor scores of achievement orientation
ond shopping hobitat to check the impoct of shopper
choracteristics on navigational preferences. Descriptive
statistics of the regression based foctor scores of
ochievement orientation ond shopping hobitot for different
categories are compared (Toble 4 ond Toble 7). One-way
ANOVA hos been conducted (Toble 5 ond Table 8) to
identify whether there is ony significont difference between
categories ond a post-hoc Tukey-Kromer test is conducted
(Toble 6 ond Table 9) to pin-point different cotegories.

Table 4: Descriptive statistics for regression based factor scores of achievement orientation for four categories

Categories A B C D Pooled Data

Observations (N) 50 44 15 10 119

Sum X x; - - 250723 19.2444 -0.0000
282350 16.0817

Mean ¥ -05647 03655 16715 19244 -0.0000

Sum of squares ¥ x7 251617 11.3220 43.8798 37.6366 118.0002

Sample variance s 0.1881 0.1266  0.1409 0.0669 1.0000

Sample Std. dev. E 04337 03558 03753 0.2586 1.0000

Std. dev of Mean SEx  0.0613  0.0536  0.0969 0.0818 0.0017

Table 5: One-way ANOVA of the 4 independent

categories in terms of achievement orientation

Sum of squares Degrees of Mean Square F Statistic Pvalue
(SS) Freedom (v) (MS)
Treatment 110.7647 3 33.5882 224.1106 1.1102e-16
Error 17.2354 115 0.1499
Total 118.0002 118
The p- value corresponding to the F-statistic of one-way =~ ANOVA procedure.

ANOVA is lower thon 0.01, suggesting that the one or more
treatments ore significontly different. These critical volues
forQ, for 0.0f0.01 and 0.05 con be obtained os
QUS00Lk=4v=115 _ 4 5012 ond Q?r?t()ifjfk:‘;’v:lls — 36871

respectively.

The quontity of e =0.3871 is the squore root of the Meon
Square error =0.1499 determined in the precursor one-way
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The algorithmused here to calculate the critical values of the
studentized ronge distribution, as well os p-volues
corresponding to on observed volue of Qi,j , is that of
Gleason (1999) This is on improvement over the
Copenhover & Hollond (1988) algorithm deployed in R
statisticol pockoge.
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Table 6: Tukey HSD test results for achievement orientation

Treatments pair Tukey HSD Q Statistic Tukey HSD p-value Tukey HSD inference

AvsB 3.5205 0.0670407 Insignificont

AvsC 27.7482 0.0010053 ** p<0.01

AvsD 26.2489 0.0010053 *% p<0.01

BvsC 248877 0.0010053 ** p<0.01

BvsD 23.8784 0.0010053 ** p<0.01

CvsD 2.2635 0.3834236 Insignificont

Shopping Habitat
Table 7 : Descriptive statistics for regression based factor scores of shopping habitat or the four categories

Categories A B C D Pooled Data
Observations (N) 50 44 15 10 119
Sum ¥ x; 25.0429 22.7562 -28.9667 -18.8323 0.0000
Mean x 0.5009 0.5172 -1.9311 -1.8832 0.0000
Sum of squares X, x2 13.5428 12.3860 56.5350 35.5363 118.0001
Sample variance s? 0.0204 0.0143 0.0427 0.0078 1.0000
Sample Std. dev. X 0.1428 0.1198 0.2065 0.0886 1.0000
Std. dev of Mean SEx 0.0202 0.0181 0.0533 0.0280 0.0917

Table 8: One-way ANOVA for the four independent categories in terms of shopping habitat

Sum of squares  Degrees of Mean Square F Statistic Pvalue
(SS) Freedom (v) (MS)
Treatment 115.7156 3 38.5719 1941.6642 1.1102e-16
Error 2.2845 115 0.0199
Total 118.0001 118

O
The p- value corresponding to the F-stotistic of one-way
ANOVA is lower thon 0.01, suggesting that the one or more
treatments ore significontly different. The quontity of  =0.

1409 is the square root of the Meon Squore error =0.0199
determined in the precursor one-woy ANOVA procedure.

Table 9: Tukey HSD test results for Shopping Habitat

Treatments pair Tukey HSD Q Statistic Tukey HSD p-value Tukey HSD inference
AvsB 0.7926 0.8999947 Insignificont

AvsC 82.8893 0.0010053 ** p<0.01

AvsD 69.0556 0.0010053 ** p< (.01

BvsC 82.1631 0.0010053 ** p<0.01

BvsD 68.7517 0.0010053 ** p<0.01

CvsD 1.1767 0.8185862 Insignificont

It is evident from the obove onolysis thot there is no
significont difference between poirs A ond B ond C ond D.

significonce of visibility in shoping the navigational pottern,
visibility onalysis will be the proper tool for onolysing the
spatiol configuration of the moll junctions. Figure 2 shows

Findings the representative layout of the hypothetical shopping mall

The purpose of this investigation is to study the impoct of
shopper chorocteristics ond configurational factors behind
the novigotion. As we have olready discussed the

www.pbr.co.in

junction shown to the respondents. Location of the observer
is morked by o dot and the respective directional options ore
shown by arrows.
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Figure 2 : (Left) Layout of the shopping mall junction shown to the respondents.
The dot denotes the location of the observer and (Right) the isovist from the vantage point
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From the above visibility onalysis it is clear thot, the left
direction enjoys more visibility compared to the right. Again
from the onalysis of the navigotion behaviour with respect to
shopper type it is evident thot there is no significont
difference between Cotegory A and B ond between cotegory

C ond D. For both the pairs, the initial novigotionol
preference is same, Left for the first poir (Cotegory A ond B;
high visibility) ond Right for the second (Category C ond D;
low visibility). The following diogrom (Figure 3) explains
it.

Figure 3: Plotting regression based factor scores for achievement orientation
and shopping habitat for all the respondents

Category ACategory ACategory stegery B
- megory A CHe9ry Category § Category B
1.00000000-Category A YT Qgbegory A ¥ BCategory A
Cotegory B oo Category B
Category A B ® 4 Uy Sugy A
Category A 2T Y4 ategory A
Category A Y N § aCategory B
Category A ¥ = y ACstegory B
« mtﬁmyq C .'..‘T oy K
& Category By
ﬁ Category A
o
£
a . —
8. -1,00000000
2 Category C
o Ocptegor®
Category C g‘m‘ 0
Category Coy c ategory D
Category D———0 C8 g‘mvo
2,00000000~1 Category €O, Cnguv
Category Coategory € ©Category D
Category Category C
Category C
-3 000000 T T T
-1 D0000000 00000000 1.00000000 200000000
Achievement_Orientation

14

www.pbr.co.in



Conclusion

It is clear from Figure 3 that, the scotter plot of the regression
bosed foctor scores for ochievement orientotion ond
shopping habitot shows two distinct clusters. One with high
ochievement orientation ond low shopping hobitot score and
onother with low achievement orientotion ond high
shopping habitot score. Their inverse relotionship is evident
from the correlation coefficient of the two shopper
choracteristic voriable (-0.909).

High achievement orientotion is reloted to high utilitorion
motive ond high score of shopping hobitat varioble is related
to high hedonic motive. The cluster with high ochievement
orientation ond low shopping hobitat score represents
shoppers with high plonned purchose orientotion and less
focus on ‘exploration’. The other cluster on the other hond,
represents explorers with low plonned purchase intentions.

High shopping habitot ond low achievement orientation
shoppers explores o built environment bosed on high
visibility ond vice verso. So, shopper charocteristics ploy o
significont role in exploring a space based on visibility, it
differs ocross different cotegoies. Signoge, though
extremely significont for novigotion, functions similorly
OCToSS categories.

Shopper charocteristics ond exploring a spoce through high
visible areos are strongly related. It is therefore importont to
consider visibility in ollocating stores in o shopping mall.
The high visible paths will accommodoate stores who rely
more on impulse purchase ond provide experience for
exploration. Signage ore used os on oid in exploration ond
token equally by oll categories of shoppers. A visibility
onolysis will help in locating stores of different categories to
moximize footfoll ond achieve better economic function of
the shopping mall.
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