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Establishment Types Count
Accommodation And Food Services 7.48%
Administrative And Support, Waste Management and Remediation Services 4.11%
Agriculture, Forestry, Fishing, And Hunting 0.16%
Arts, Entertainment, And Recreation 2.48%
Construction 9.43%
Educational Services 3.29%
Finance & Insurance 5.50%
Health Care and Social Assistance 9.31%
Information & Cultural Industries 1.85%
Management Of Companies & Enterprises 0.04%
Manufacturing 3.32%
Mining, Quarrying, And Oil and Gas Extraction 0.21%
Other Services (Except Public Administration) 12.98%
Professional, Scientific and Technical Services 9.40%
Public Administration 2.99%
Real State and Rental and Leasing 5.11%
Retail Trade 13.84%
Transportation & Warehousing 2.56%
Utilities 0.04%
Wholesale Trade 4.66%
AAATQR TABDOEYEAAOQET T 1 A BRAECN OBXOOEAG EECABMIBIO ET REAADRAACQ

Establishment Types Elements

Manufacturing (31-33)

Construction (23)
Industry . . .

Agriculture, Forestry, Fishing and Hunting (11)

Mining and Oil and Gas Extraction (21)

Information and Cultural Industries (51)

Professional, Scientific and Technical Services (54)

Administrative and Support, Waste Management, and Remediatio

Services (56)

Finance and Insurance (52)

Arts, Entertainment and Recreation (71)

Real Estate and Rental and Leasing (53)
Service Accommodation and Food Services (72)

Management of Companies and Enterprises (55)

Utilities (22)

Health Care and Social Assistance (62)

Public Administration (92)

Educational Services (61)

Other Services (except Public Administration) (81)
Retalil Retail Trade (44, 45)
Transportation and Warehousing | Transportation and Warehousing (48,49)
Wholesale Wholesale Trade (41)
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Start (a) K-Prototype Clustering Algorithm

Set maximum iterations and weight
Wear

Input dataset X (multi-dimensional
spatial and non-spatial data on Randomly Initialize Centroids Cy, Cy,...C,,
businesses) and number of cluster m

Assign data points to nearest centroids
based on combined dissimilarity

Output clusters
and centroids

Update Centroids

N |
| : Kernel Density of Businesses Factor Analysis on Kernel Values | | ' "
! i l ;———»g l % : Ripley's K-function i |
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Descriptive Statistics Minimum Maximum Mean
Parcel Area(rf) 10.43 80881.38 308.90
Distance to CBD(m) 0 92233.72 9223.37
Distance to Highway(m) 8.15 82777.46 4468.84
Distance to Business Park(m) 0 115952.00 9223.37
Distance to Bus Stop(m) 1.80 9223.37 3972.54
Distance to Local Street(m) 0 9223.37 51.50
Distance to Mall(m) 0 92233.72 9223.37
Population Density 1.1 18897.80 1489.98
EmploymentNumber 90 1300 416.73
Zonal Entropy 0.01 0.57 0.14
Industry Count within 500m 0 64 2.03
Retail Count within 500m 0 130 3.14
Transportatior& WarehousingCount within

500m 0 21 0.44
Wholesale Count within 500m 0 50 0.69

z A oz

1 TAAOETT AETEAA 11T AAI 8 "AAAOOA OEA AAT 00O AAOD

1TAAAOOAOU O

AEOACCOACAOA OEA ET & O AGEIT O
AREEAOA OEEOR OEA ADPDOI AAEAAI AOEUAADGDAOLED A
AT A -AOOBT Efi f o) wBihAACETOMAODT | AGETI 18 4EEO OAJ
AOOET AGEIT OF Ai10AOO A OPAOEAI AEOOOEAOOEI I
Ty



AAT OEOU OOOZAAA8 3OAOANOAT Ol Uh OEEO AAT OEOU
AT i PAOEAI A xEOE 1 OEAO 'Ai COADPEEA )1 & Oi AOCETI

i AOET Ah OAOAOATI OAOEAAI AO xAOA CAT AOAOGAA AO O

o8 #1 1 AAPOOAT &OAI AxT OE

I Al i DPOAEA @EPR 1O0xAAOCEI T AEI EAA 11T AAl 1T &£ AOOE
ET OEE@GARDHABUapEA AAOAI T PAA AOOET AOO AOOAAI EC
I DPAOAOAOG AO OEA DPAOAAT 1 AOGAI h OAPOAOAT OEiI ¢ OE

4EA $ERIAGRAGU 3PAOEAI #1 OOOAOETI ¢ 1T &£/ ! Dbl EAAOQEI
Al OOOAOO 1T £# PAOAAT O AAOAA 11 ZEHAT Okl A @& O AA O
1 TAAOETT AEI EAA AOOOEAOOAO8 4EA CAIT OEA GAK AATAD

OAl EAAT A OAI AAOGETT biil O AOAAOA OEA AET EA.

>\

Al OOOA0OO ET OEA OAI AAOGEIT »DOT 1 AEOCAAIADAAEAAT O
xEOEET OEA OOGEVBADOAA ANl &1 0 PAO®ET CO A/
AEA1T OAA1 AOOAOAB8 4EA OOA T A& $"3#! .
EAAOO AT 1 OEAAOAA AO 1T EOARh OOAE AO O
O 1 TOMAGEGQ] ARG &E AiABU 4IEHAO AT ECT xEOE
AOOET AOO 11 AAOGEiI T8 #1171 OANOAT O1 uh OEAOA 1 601 EA
i £ AOOET AOO 11 AAOGEIT AEI EAA OAOOh OOOAAIITETEI
. AoOh T ARADOEA 1T TAATETC EO EIDIAIATOAA O1 171AR
OAT AACAA OATATT1TUh ETAI GAEGADIGEHM AN AS BEAMER AEOMO
OAO8 4EA OAOETT AT A & O OAIl AAOETI ¢ OEEO OPAAENE

Tw



(1) Search Process: Selection of a set of parcels based

on business location choice attributes

Input dataset (Business location
choice attributes), e- Max distance

[nitialize all points as ‘unvisited’

Start with the first unvisited

point

Assign current point to
the cluster

Createanew | Yes

cluster

Check
Neighbors
?

Find neighbors within & distance

No
!
Expand the cluster by . s . : No
visiting unvisited Mark VI‘Sl.tEf? gfnnts as All 901255
neighbors visite visited?
Yes
End N
S
g
|
|
: Elimination of Noises
|
|
|
|
: Clusters of all real state objects based on
| multi-dimensional business location
| attributes
|
|
|
|
|
| Choice Set Generation
|
|
|
|
|
: Econometric Modeling (Logit/Mixed Logit
Model) (2) Location Choice Process: Selection of a
: specific parcel within the cluster
|
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Variable Name Description Mean/ Standard
Proportion Deviation

Business establishment
characteristics

Sales volume Total annual volume sold in 1000 6.61 3.83
Employee size Total employee number
Business type Dummy, if it is Routine shopping (e.g., retails, superstore 95% n/a
convenience store) = 1, 0 otherwise
Individual
Characteristics
Household annual
income
< $15,000 Dummy, if the household annual income is less thar 1.70% n/a
$15,000 = 1, 0 otherwise
$15,000- $24,999 Dummy, if the household annual income is in betweer 3.27% n/a
$15,000- $24,999 = 1, otherwise
$25,000- $34,999 Dummy, if the household annual income is in betweer 4.39% n/a
$25,000- $34,999 = 1, 0 otherwise
$35,000- $49,999 Dummy, if the household annual income is in betweer 9.84% n/a
$35,000- $49,999 = 1, 0 otherwise
$50,000- $74,999 Dummy, if the household annual income is in betweer 18.08% n/a
$50,000- $74,999 = 1, 0 otherwise
$75,000- $99,999 Dummy, if the household annual income is in betweer 17.72% n/a
$75,000- $99,999 = 1, 0 otherwise
$100,000- $149,999 Dummy, if the household annual income is in betweer 22.63% n/a
$100,000- $149,999 = 1, 0 otherwise
$150,000- $199,999 Dummy, if the household annual income is in betweer 13.33% n/a

$150,000- $199,999 = 1, 0 otherwise

> $200,000 Dummy, if the household annual income is more than 9.04% n/a
$200,000 = 1, 0 otherwise

Travel and  Network

Characteristics
Travel time Travel time to shopping destination from origin location 11.53 7.69
Distance to central Distancebetween each business location to CBD, m 2537.17 3845.51
business district (CBD)
Distance to nearest Distance between each business location to neare« 3792.26 3778.85
business park business park, m
Distance to nearest mall  Distance between each business location to nearest ma 1752.73 1814.03

m

Distance to nearest Distance between each business location to neare¢ 1023.73 673.23
highway highway, m
Distance to nearest local Distance between each business location to nearest loc. 26.37 15.91
road road, m
Distance to nearest bus Distance between each business location to nearest bt 145.23 363.33
stop stop, m

Built Environment

Characteristics
Land use index Measurements of spatial land use intensity n/a
Retail concentration Number of shoppingbusinesses within 300 m of the 17.72 17.17

alternative destinations
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a) Comparison of MXL models: ML -based location selection and random choice sets
Modelling approach Choice set# Model# Log likelihood AIC R2
function
ML-based location Choice set #1
selection and destination Model #1 -502.41 1020.8 0.26
choice modeling (ML-based)
Random choice set #2 Model #2 -663.36 1344.7 0.00016
Random choice set #3 Model #3 -662.99 1344 0.00071
Random location Random choice set #4 Model #4 -663.17 1344.4  0.00044
selection and destination
choice modeling Random choice set #5 Model #5 -662.98 1344 0.00074
Random choice set #6 Model #6 -663.09 1344.2  0.00056

b) Results of the ML-based MXL model (Model #1) for shopping location choice

Variables Coefficients t-stat

Business Establishment and Socioeconomic Characteristics

3ATAO OI10i A ¢ EIOOAETT A ATT OAl ET AT -01017* -2.25
Routine shopping * CBD -0.00011* -1.92
Travel and Network Attributes

RTravel time (continuous) -0.3150%*** -6.63
#" $e EI OOAETT A ATT OAl ETATTA /b Exyho -000011 -0.28
Distance to the nearest business park (continuous) 0.00079 1.37

Built Environment

Land use index (continuous) 1.3499** 2.29

RRetail concentration within 300 m of the alternative destinations (continuous) 0.0330 1.50

Standard Deviation

RTravel time to shopping locations (continuous) 0.1182*** 4.07

RRetail concentration within 300 m of the alternative destinations (continuous) 0.2457*** 4.25
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(a) Step 1: Determination of Business Clusters
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choice attributes) and number of C,,...Cph weight w,,
cluster m

Assign data points to nearest
Update Centroids +—  centroids based on combined
dissimilarity

Yes
Output Clusters | Ye Cotrvenpad?

(b) Step 2: Calculation of Adjusted Freight Trip Generation
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Light Trucks Medium Trucks Heavy Trucks
Generation Variable (Number of (Four -Tire (Single Unit Trucks (Combination
Employments/Households) Trucks) 6+ Tires) Trucks)
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2A0AET j11Q 0.888 0.253 0.065
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Households 0.251 0.099 0.038
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Adjusted Trip Rate
. Adjustment | Four- Single Unit
Establishment Types Factor Tire Trucks (6+ Combination
Trucks Tires) Trucks

Public Administration 0.97 0.42 0.07 0.01
Professmnal, Scientific and Technical 0.97 0.42 0.07 0.01
Services
Information and Cultural Industries 0.97 0.42 0.07 0.01
Arts, Entertainment and Recreation 0.97 0.42 0.07 0.01
Management of Companies and Enterprises 0.97 0.42 0.07 0.01
Real Estate and Rental and Leasing 0.97 0.42 0.07 0.01
Utilities 0.97 0.91 0.23 0.10
Wholesale Trade 0.97 0.91 0.23 0.10
Manufacturing 0.97 0.91 0.23 0.10
Construction 0.97 1.08 0.28 0.17
Transportation and Warehousing 0.97 0.91 0.23 0.10
Mining and Oil and Gas Extraction 0.97 1.08 0.28 0.17
Agriculture, Forestry, Fishing and Hunting 0.97 1.08 0.28 0.17
Administrative and Suppor_t, Waste _ 1.05 0.46 0.07 0.01
Management, and Remediation Services
Accommodation and Food Services 1.05 0.46 0.07 0.01
Health Care and Social Assistance 1.05 0.46 0.07 0.01
Finance and Insurance 1.05 0.46 0.07 0.01
Educational Services 1.05 0.46 0.07 0.01
Othe.r _Serwpes (Except Public 0.78 034 0.05 0.01
Administration)
Retail Trade 0.78 0.69 0.20 0.05
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