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Fig. 1. A general framework of Structural equation models [19]
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No Model Variable Name Symbol
Exogenous latent 3
1 Structural Endogenous latent n
error 14
2 observed X
error 6
Measurement
3 observed Y
error €
Table. 1. Variables in structural equation models
1 Indicator
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Ll (8 JIY) edlel 3 b Sl 4 (6,18 ,L www.docs.google.com
b Sl o Sl s Y oo
Frequency Age Sum
Under 18 18- 24 25-32 33-45 46- 55 More than 56
Absolute 2 23 129 45 11 3 213
Relative 0.09 10.9 60.8 21.1 4.9 1.5 100
Table 2. Frequency distribution of respondents’ Age
WSl S o Sl 3 55 ¥ J g
Frequency _ _ Education degree sum
High school diploma B.Sc. M.Sc. PhD
Absolute 2 23 129 45 213
Relative 0.09 10.9 60.8 21.1 100
Table 3. Frequency distribution of respondents’ education
Gl dolie Slaalie slies & J g
Bazar and Almas, Se_pid Kor(_)sh_ V_anak, Milad-e Noor Tandis, On- Street
Frequency Plasco (1) and Parsian  and Tiraje  Arianand  and Golestan Qaerr_1 and Shopping Sum
2 3) Eskan (4) (5) Elahie (6) centers (7)
Absolute 42 24 23 22 33 22 47 213
Relative  19.7 11.3 10.8 10.3 15.5 10.3 22.1 100
Table 4. Number of observation in shopping centers
Slig by = e i date bl Gam LSS Jbe 53 Olgy (sla e 0 J g
No Symbol Variable Name Description
1 Upet p=1,2,...,7 Total Utility -
2 Utility of observable -
Upors P= 1,2, ..., 7 X/ariables
3 U atent Utility of latent variables -
4 Atmo Atmosphere First indicator for Attitude
5 Conv Convenience Second indicator for Attitude
6 Faci Facility Third indicator for Attitude
7 Merch Merchandise Fourth indicator for Attitude
8 Prom Promotion Fifth indicator for Attitude
9 Serv Service Sixth indicator for Attitude
10 FamilyBond Family- bond lifestyle First indicator for Lifestyle
11 Economic Economic lifestyle Second indicator for Lifestyle
12 HomeBond Home- bond lifestyle Third indicator for Lifestyle
13 Social Social- oriented lifestyle Fourth indicator for Lifestyle
14 Independ IN depend lifestyle Fifth indicator for Lifestyle
15 Active Active lifestyle Sixth indicator for Lifestyle
16 Healthy Healthy lifestyle Seventh indicator for Lifestyle
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17 Mode Mode lifestyle Eighth indicator for Lifestyle
18 Opti Optimistic lifestyle Ninth indicator for Lifestyle
19 Hedonic shopping First indicator for Shopping
Real . . . ]
Orientation Orientation
20 R Utilitarian shopping Second indicator for Shopping
ecr . . : .
Orientation Orientation
21 Attitude First indicator fqr_latent variables
Utility
22 Lifestyle Latent Variables Second l'ndlcator'f(_)r latent
variables utility
23 ShoppingOrie Third indicator latent variables
pping Utility
24 &jj Error terms Measurement error of indicator i
i=1,2,3,4 for the indictor j of attitude
=1,2,...,6
25 r Structure error of Attitude’s
) indicators
26 a Structure error of Attitude
27 Ovw Measurement error of indicator v
v=1,2,3 for the indictor w of lifestyle
w=1,2,...,9
28 Structure error of Indicator w of
My .
lifestyle
29 c Structure error of Indicators of
lifestyle
30 trq Measurement error of indicator f
f=1,2,3,4 for the indictor g of shopping
g=1,2 orientation
31 | Structure error of Indicators of
9 shopping orientation
32 b Structure error of shopping
orientation
33 o h=1.2, .23 Measurement_error for observed
variable (h)
34 Z, Structure error of U,
35 Measurement error for selected
Sy destinati
estination p
36 d Structure error of Upagent
Table 5. Latent variables in integrated destination choice for clothing shopping trips
Slag L = sla i dade Ol L;A;;J\L;_Qi Jde (ol sdalie la pize A Jod>
No Symbol Variable Name Description
1 D,p=12,...,7 Destination Choice -
2 Male Male Male 1 and Female 0
3 The first level of household If household monthly cost is less than 1 million
HHC1
monthly cost Toman 1, else 0
4 The second level of household If household monthly cost is between 1 to 2
HHC2 L
monthly cost million Toman 1, else 0
5 The third level of household If household monthly cost is between 2 to 3
HHC3 -
monthly cost million Toman 1, else 0
6 The fourth level of household If household monthly cost is between 3 to 4
HHC4 -
monthly cost million Toman 1, else 0
7 The fifth level of household If household monthly cost is more than 4 million
HHC5
monthly cost Toman 1, else 0
8 Wmet Travel with Metro If traveler’s mode choice is metro 1, else 0
9 Wocar Travel with car If traveler’s mode choice is car 1, else 0
10 Wwalk Travel with walk If traveler’s mode choice is walk 1, else 0
11 PrivTen Tendency to travel with Privet  If traveler’s tendency is travel with Privet car 1,

car

else 0
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12 Agel The first level of traveler’s age  If travelers age is less than 18 years old, 1 else 0
13 The second level of traveler’s If travelers age is between 18 to 24 years old 1
Age2
age else 0
14 The third level of traveler’s If travelers age is between 25 to 32 years old 1
Ages age else 0
15 The fourth level of traveler’s If travelers age is between 33 to 50 years old 1
Aged
age else 0
16 Age5 The fifth level of traveler’s If travelers age is more than 50 years old 1 else
age 0
17 Marital Marital status If travelers is married 1 else 0
18 ScoNoP Number of petc:ipr:e in shopping i
19 Fweek Travel on Saturday or Sunday Travel on Saturday or Sunday is 1 else 0
20 FActHo Travel from home If travel origin is home 1 else 0
21 FActWo Travel from work If travel origin is work 1 else
22 The first level shopping value If shopping value is less than 100 thousand
Vall
Toman 1, else 0
23 The second level shopping If shopping value is between 100 to 250
Val2
value thousand Toman 1, else 0
24 The third level shopping value If shopping value is between 250 to 500
Val3
thousand Toman 1, else 0
25 The fourth level shopping If shopping value is more than 500 thousand
Val4
value Toman 1, else 0
26 Emp Being employee If traveler is employee 1 else 0
27 Tyalone Travel alone If traveler is alone in trip 1 else 0
28 NoHHCar Number of household car -
29 PersonalCar Having a personal car If traveler has a personal car 1 else 0
30 Dist Travel length -
31 Att;; Indicator for the latent
i=1,234 variable j Between 1to 5
i=1,2,...,6
32 LS, Indicator for the latent
v=1,2,3 variable w Between 1to 5
w=1,2,...,9
33 ShopOreg, Indicator for the latent
f=1,2,3,4 variable g Between 1to 5
g=1,2
Table. 6. Observed variables in integrated destination choice for clothing shopping trips
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Fig. 2. Integrated destination choice for clothing shopping trips
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Arrow from column 1 to 2

Arrow from column 1 to 2

No Value t- stat No Value t- stat
) >(2) 1) >(2)

1 D1 'ULatent 1 - 59 FamilyBond LS12 3.304 3.735
2 D2 ULatent 1 - 60 FamilyBond LS13 1.755 3.791
3 D3 ULatent 1 - 61 Economic LS21 1 -
4 D4 ULatent 1 - 62 Economic LS22 1.785 11.141
5 D5 ULatent 1 - 63 Economic LS23 1.299 10.069
6 D6 ULatent 1 - 64 HomeBond LS31 1 -
7 D7 ULatent 1 - 65 HomeBond LS32 0.984 6.356
8 D1 Ul 0.267 10.269 66 HomeBond LS33 0.283 4.202
9 D2 u2 -0.204 -2.94 67 Social LS41 1 -
10 D3 U3 0.13 1.416 68 Social LS42 1.028 21.575
11 D4 u4 -0.307  -2.902 69 Social LS43 0.859 17.953
12 D5 us 0.081 2.025 70 Independ LS51 1 -
13 D6 ué 0.214 6.687 71 Independ LS52 0.789 14.543
14 D7 u7 0.149 3.519 72 Independ LS53 0.691 9.786
15 ULatent Attitude 1 - 73 Active LS61 1 -
16 ULatent LifeStyle 0.219 3.537 74 Active LS62 1.119 20.782
17 ULatent ShoppingOrie  2.265 29.615 75 Healthy LS71 1 -
18 Attitude Atmo 1 - 76 Healthy LS72 0.941 27.852
19 Attitude Conv 0.96 13.145 77 Mode LS81 1 -
20 Attitude Faci 1.344 17.297 78 Mode LS82 0.922 38.557
21 Attitude Merch 0.856 10.854 79 Opti LS91 1 -
22 Attitude Prom 1.549 18.538 80 Opti LS92 0.571 12.807
23 Attitude Serv 1.191 19.596 81 Real ShopOrell 1 -
24 LifeStyle FamilyBond 1 - 82 Real ShopOrel2 0.937 43.253
25 LifeStyle Economic 3.973 3.364 83 Real ShopOrel3 1.003 30.556
26 LifeStyle Social 7.801 3.52 84 Real ShopOrel4 0.373 9.286
27 LifeStyle Independ 4.615 3.452 85 Recr ShopOre21 1 -
28 LifeStyle Active 8.625 3.513 86 Recr ShopOre22 0.941 25.351
29 LifeStyle Healthy 11.17 3.542 87 Recr ShopOre23 1.038 22.083
30 LifeStyle Mode 12.245 3.549 88 Recr ShopOre24 1.211 26.519
31 LifeStyle Opti 5.865 3.482 89 Ul Male 1 -
32 ShoppingOrie  Real 1 - 90 Ul Wmet 0.734 4.828
33 ShoppingOrie  Recr 0.793 21.642 91 Ul HHC2 0.58 1.276
34 Atmo Attll 1 - 92 Ul Woear -1.708 -2.209
35 Atmo Att12 1.01 21.291 93 Ul PrivTen -1.79 -1.408
36 Atmo Att13 0.775 13.432 94 u2 Age3 1 -
37 Atmo Att14 0.602 9.664 95 u2 Marital 1.567 3.326
38 Conv Att21 1 - 96 u2 ScoNoP 2.684 3.304
39 Conv Att22 1.409 13.787 97 u2 Fweek 0.267 1.817
40 Conv Att23 1.209 13.166 98 u2 FActHo 0.907 2.764
41 Conv Att24 1.249 10.734 99 u3 Woear 1 -
42 Faci Att31 1 - 100 U3 Emp 0.001 2.472
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Arrow from column 1 to 2

Arrow from column 1 to 2

No Value t- stat No Value t- stat
1) >(2) 1) >(2)
43 Faci Att32 1.253  23.068 101 U4 Tyalone 1 -
44 Faci Att33 1.291 22.951 102 U4 Noln 1.955 2.082
45 Faci Att34 1.051 18.106 103 U4 HHC5 0.502 1.876
46 Merch Att41 1 - 104 U4 FActUni 0.62 2.319
47 Merch Att42 1.015 9.457 105 U4 Val3 0.708 1.848
48 Merch Att43 0.773 10.596 106 us FActWo 1 -
49 Merch Att44 0.62 8.78 107 us Male -1.293 -3.122
50 Prom Att51 1 - 108 us Wocar 1.625 3.378
51 Prom Att52 0.776 16.03 109 us HHC3 0.021 1.246
52 Prom Att53 1.025 20.364 110 us HHC4 0.244 2.751
53 Prom Att54 0.964 16.715 111 U6 PersonalCar 1 -
54 Serv Att61 1 - 112 U6 Male -0.001 1.422
55 Serv Att62 1.146 18.773 113 U6 NoHHCar 0.001 1.482
56 Serv Att63 1.342 18.142 114 u7 Wwalk 1 -
57 Serv Att64 1.347 19.619 115 u7 Vall 1.376 2.546
58 FamilyBond LS11 1 -
TVariables with value 1 are reference variables
Table 7. Results of integrated destination choice for clothing shopping trips
Sl L2 b i daie Dbl sl Jas 6 2 PC sl e s Jlaie A Jgaer
Index Frequency Destination Code Sum
1 2 3 4 5 6 7
PC Absol_ute 21 15 5 12 7 9 20 92
Relative 50 62.5 21.7 54.5 21.2 40.9 52.5 41.8

Table 8. Values of PC index of integrated destination choice for clothing shopping trips
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Abstract:

Problem of choosing the destination is important in transportation planning processes. The problem is to find
the probability that traveller from a given departure will choose a specific destination among many available
alternatives. This paper focuses on destination selection for non-work (shopping purposes) trips, as a part of
the transportation planning process, in particular: trip-based and activity-based models. In general,
destination choice models are estimated and applied at the traffic zone level, although the actual destination
is an elemental alternative inside a traffic zone. Therefore, the number of explicit modeled choice alternative
is usually equal to the number of traffic zones. Most destination choice models assume a Multinomial Logit
(MNL) form for the problem. The Multinomial Logit cannot account unobserved similarities among
alternatives, since the covariance matrix of the MNL model only has diagonal elements. The purpose of this
paper is to investigate alternative destination choice model structures, focusing on structure equation models.
The non-work destination choice problem is studied in spatial choice modeling. The literature concerned
with spatial choice models covers several disciplines and important insights and can be found in spatial
behavior and spatial interaction models. Trip distribution models are expressed indirectly in terms of
behavior models and this issue is more highlighted in trip generation and trip distribution. Considering new
approach to transport planning (activity- based) and modeling behavior of passengers, the activity location
choice is more attended and usually discrete choice models are used. Many studies describe zonal utility
(simple decision structure) by using land-use and socioeconomic variables and thus cannot describe
individual behavior in disaggregate level. For a more accurate description of individual utility, recent studies
have used simultaneous choice process concept. On the other hand, few studies used structural equation
models and latent variables to describe the choice of activity location. Investigating individual features in
activity location choice by using structure equation models have been considered in recent studies.
Considering the importance of determining activity location in an activity-based approach, the use of
exogenous and explainer variables is significant. The variables in classic destination choice models firstly
are supposed to be independent and secondly care less about psychological and personal feature of
passengers. Considering these two points, the power and efficiency of representation of behavior are
reduced. Studies on the consumer behavior in shopping centers showed that in addition to observable
demographic and socio-economic variables, latent individual variables such as psychological variable,
lifestyle and shopping orientation are important and must be noticed (complex decision structure). The idea
of applying these variables in modeling the individual clothing shopping destination choices by using
structure equation models was inspired by ethology studies on customers of shopping centers, which is
counted as the novelty of this paper. In this paper 213 samples are collected by internet-based questionnaire
and individuals’ socio-economic, attitude, lifestyle and shopping orientation were asked. This integrated
model is able to correctly predict 42% of observations, among which destination number 1 (Bazar of Tehran
and Plasko shopping center) I the most appealing.

Keywords: Destination Choice, Structure Equation Model, Integrated Model, Shopping Trip.
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