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ABSTRACT

This study aimed to report some results from the analysis of probability of
customers to choose to purchase in nearby convenience stores such as 7 Eleven, Mini
Big C, Topmart, Lotus express, and 108 shop in Amphoe Mueang District, Phitsanulok
Province. This study can be used as a guide for investors who might want to expand
branches of convenience store and to develop spatial strategies for competitiveness
using spatial model applied from the Huff Model. The model uses relationship between
size of sale area and distance from the store to the customer location to calculate the
probability. The results represent the level of probability and the highest probability of
each customer to purchase in any nearby convenience store. Geographic locations of
106 convenience stores are collected from the field and 66,217 customer houses are
digitized based on satellite data. The results of the study depict the probability surface
map of some convenience stores in the area around Naresuan University. The results
show that the competition is statistically high in these areas. It also shows that most
consumers in Mueang District probably choose to purchase in the convenience stores:

7-11, Lotus Express, Topmart, Big C Mini and 108 Shop respectively.
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1.2 LLuqﬁmmaﬁmm:ﬁﬁs’uﬁwmm@ﬁq (Trade Area Analysis)
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1.1.4 37UALAINTD (Convenience Store 198 Gas Store) Wuguanlan
auduyanarialil Aunauaanngaws 15 ansamasiuggaldiiu 500 An9emns i

N33A3IUNNILEMIARNNINTINATE AufNaedmhednaziilududinguamsuazaeld



qnan1seandu AuauduAtianndt 5 Wusianig saauiiAsudinggs aniadaliiuinig
24 dqTus danlunSuazaandeaznszagllaunguauisaunasguynasanuialil 1o
Tn&dfutinesomd 13namnans 1w $1uimqudianian (7-Eleven) Wlufs was luaaniiiznng

a

wnsiuluguunaes Gas Store i AW (Jiffy) v
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ﬁ,i‘]’ﬂiql:%ﬂ@ﬁuﬁ’m eugsna anaazegluaiansmeaiuineassnauan ibefusnTesenpng
Wlaelfe] Ly drdi (Watson), Tnd (Boots), Nn3nueusailuites (Marks & Spencer),
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(Makro Office), waLaaiug (Power Buy) Lusu



11
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100,000 AU /\ 200,000 AY
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14.2 uUULNARI9ALLIS (Breaking Point Model)
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NN 2.9 AIRENNITUSENIUAALINIRIAANISAT 5 LURRITNUANULLAIABIFAULI
#a7; Urban Geography: An Analytical Approach (p.215), by M. Cadwallader, 1996, New

Jersey: Prentice Hall. Copyright 1996 by Prentice-Hall, Inc.

1.4.3 WUUANARIFWN (Huffs Model)
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t arcpy
arcpy.env.overwriteQutput = 1
# Script arguments
Customer Location = arcpy.GetParameterAsText (0)
f Customer Location == '3' t Customer Location:

Customer_ Location = "home" # provide a default value if unspecified

Store_Location = arcpy.GetParameterAsText (1)

f Store_Location == '§' t Store_Location:
Store_Location = "Store" # provide a default wvalue if unspecified
Search_Radius = arcpy.GetParameterAsText (Z)
f Search Radius == '#' C Search Radius:
Search Radius = "100 Kilometers"™ # provide a default value if unspecified
SaleField arcpy.GetParameterAsText (3)

NameField = arcpy.GetParameterAsText (4)
BranchField = arcpy.GetParameterAsText (5)

CutputZ = arcpy.GetParameterAsText (6)

f Output2 == '#' t Output2:
CutputZ = "E: Python huffi\test.gdb coppy_home" # provide a default wvalue if unspecified

fName = SaleField + ":;" + NameField + ":;" + BranchField
# Local wvariables:
newsum cus = "E: Pyth
Pivot_Table = "E: t"
Maximum = "E: Py
Cutput = "E: Py test te

# Process: Point Distance
arcpy.PointDistance_ analysis (Customer_ Location, Store_Location, Output, Search Radius)

# Process: Join Field
arcpy.JoinField management (Qutput, "NEAR FID", Store_Location, "OBJECTID", fName}I

MW 4.5 A28 NaATUARIUSLINISAS19LASAYNED Huff Model

NN 4.5 uaRIAat19ansUAdMTuNT9a31ATeINe Huff Model uulilsunss
sruvansaunAAIans lhun nnstndinuazaiisdouils gaande wazlaseasegnanda

SARILANY

3.3 HAANENLAAINLATAYINE Huff Model

FUNDENWNILLIUNNTFUNRANEN LAaNALATadNe Huff Model axlfiidlumnimi

o A | aAa 1 1 1 A A
ATILTAU 66,217 ATILTAU NRAAMNLNAZLTY LazATIAY Nm%lﬂuzﬂmmlumﬂmnh

o
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AL Authazlulunaden s uazaane (9’5"]14‘171') ANIHUNAY AN e F06"9

ATIEEUN  AuvueEu Auvdeinu eumdssan AN UIALEY ugegn azAanTe

WAT)  aveanie 1 @zAaNER 2 | A¥AANER 3 AxAaNEa 112 (54)
1 0.013752 0.034344 0.012401 ... 0.007667 0.047703 7 Tasadninaa  maintinulnd
2 0.013773 0.034396 R0 ™ N\ A 0.007675 0.047905 i Tasadninaa  maintinulnd
3 0.013669 0.034135 DI42388, 7~ . N\ 0.007687 0.048254 7 Tasadninaa  aaiatinulnd
4 0.013673 0.034145 0.012329 ... 0.007706 0.048760 7 lasaeninaa  maintinulud
5 0.013666 0.034127 0 A3 A 0.007710 0.048850 7 Tasadninaa  Aaatinulnd
6 0.013658 0.034105 0.012315 ... 0.007716 0.049034 7 Tasadninaa  paintinulud
7 0.013681 0.034163 0.012336 ... 0.007707 0.048774 7 Tasadninaa  paiatinulnd
8 0.013684 0.034171 0.012338 ... 0.007708 0.048805 7 Tasadninaa  paiatinulnd
9 0.013686 0.034177 0.012341 ... 0.007710 0.048845 7 Tasadninaa  maintinulnd

66,217 0.013069  0.032608 0.011771 ... 0.008128 0.064598 7 lasaeninas  aatatinulug

all v a % o = o = ]
NAELUR: n13UsznaNaN 1A Nlﬁ‘ﬂ']ﬂﬁl@ﬁ;l}@@ﬁ%’)%ﬂqﬂ AIUNAUBLWENLINRIU
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4. LA3RIND Surface Huff Model Tmald Python Script
wWalduasninlaanniprasia Huff Model A9NIN198319LATA9HE Surface Huff

Model tagnnsilisugarstsisnaniminseu gaa1daizatunanld 8%ed1 Arcpy daiesasile
Surface Huff Model 1111132374019 s8N ANE 9N WRa LU IDW a1u5uAAastna sty
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% surface Huff Model (m] "

Surface Huff Model
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* Input

* Store Input ‘

* StudyArea

oK Cancel Environments... << Hide Help Tool Help

1 |\dende Folder aiveadnd | 2 |\donuadndaniaIesio Huff Model

3 |iAandunuisuazaInie 4 |\AenvauaiunAn

NN 4.6 LASAIND Surface Huff Model

41 msddntaya wasaaA1Auils dusuiAsasiia Surface  Huff
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M99 4.3 LARINITUNTITANA WAZAIAALLSRINSTULATRNEE Surface Huff Model

WAL TnensiliaullsunsnuussUURSRUNADNAEAS AdanE lneauy

ANeIL nstidindeys uavssAFaulsdmiuirsesiie Surface Huff Model
Fauls ANBBLNE nindiaya
(Parameter) (Explanation) (Data Type)
1 Folder wanndmasapiuaaans Workspace
2 Input WdnuaansanniAzasiia Huff Model Feature Class
A o Y d”
3 Store Input LAANALUNLNTIURAZAINTD Feature Class
= A
4 Study Area RANUALIIANWN AN Feature Class

4.2 PAagNAAsUARINSUNISAS19LATR9ND Surface Huff Model 11U
TdsunsussuumisaunAgiaans

N1PALUAATUAGN1UFTUNI94519LATRINE Surface Huff Model uutaniog
' I/

71891 IDLE (Python

%
a %

WNANARA ISR ulsuNINIT LA TAmMAY R ANERT ArcGIS

GUI) [uLAEaUN13857190A3a9Na Huff Model lusiadiaf 3.2 WAANAININ 4.7

arcpy

Workspace = arcpy.GetParameterAsText (0)

infc = arcpy.GetParameterAsText (1)

)
O
W
ct
™

on = arcpy.GetParameterAsText (2)
ocation = '$' Store_Location:

s}
|
t
1
S
La]
¥

rovide a default value if unspecified

Study Area = arcpy.GetParameterAsText (3)
arcpy.env.extent = Study Area

numrow
fields
flist = @
G range (0, int (numrow.getOutput(0))):

AR FID" + str(i+l)
Output = Workspace + "\Surface”" + str(i+l
Outputmask = Workspace + "\Surface m" + str(i+l) + ".TIF"

cpy.GetCount_management (Store_Location)
py.ListFields (infc)

# Process: IDW
a:cpy.gp.ldw_sa(lnfc, flist, Output, "26.103988248311", "2", "VARIABI

# Process: Extract by Mask

aa = arcpy.gp.ExtractByMask_sa (Output, Study Area, Outputmask)

™

to
L

MN 4.7 At NaAsUARIUSUNITAE9LASaINE Surface Huff Model
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4.3 naawsnlaaniAzasiia Surface Huff Model
TUNBHIBNIZUIBNTTUHAAN TN LA NLATEINE Surface Huff Model Azl
dunuuatassanuiiaviiusesdiisina A mFuiiuazaonTeiaunn 112 uis a9lavinnng

o o 1 ¥ o v dl o o‘d‘ Y o
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E & Resultsurface

[ &8 Surface m1.TIF
[+ & Surface m10.TIF
[+ % Surface m100.TIF
[ % Surface m101.TIF
[ % Surface_m102.TIF
[ % Surface_m103.TIF
[ % Surface_m104.TIF
[+ & Surface_m105.TIF
[+ %8 Surface_m106.TIF
[+ % Surface_m107.TIF
[+ & Surface_m108.TIF
[ % Surface_m109.TIF
[ & Surface_ m11.TIF
[ & Surface m110.TIF
& Surface m111.TIF
[+ % Surface m112.TIF

AN 4.8 HaaNENLAaNLATasINa Surface Huff Model
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@ v = = 0 o
MANUIN U Iﬂﬂﬂ']iﬂi"lQLﬂ‘i’ﬂ\‘lN’ﬂ Huff Model UuI‘lJﬁLLﬂ‘JNi%UUﬂ']ﬂuWIﬁﬂ']‘ﬂ‘a“].lﬂ']‘a‘
o [} [ = ¥ a ¥ a7 ¥ a
ﬂﬁu')mﬂ')qNqu$LﬂuulUﬂ'l‘iL@'ﬂﬂi‘ﬁ‘].l‘iﬂ']‘i‘a"}uﬂgﬂ')ﬂ‘ﬁ'ﬂ“ll'ﬂ\'i%l‘l.l‘ﬁﬂﬂ

import arcpy

arcpy.env.overwriteOutput =1 a¥radaus Customer

Location tNaunLUI@N LA

# Script arguments anAn Munsnilsou

Customer_Location = arcpy.GetParameterAsText(0)

if Customer_Location == '#' or not Customer_Location:

Customer_Location = "home" # provide a default value if unspecified

A31983LU5 Store Location
Store_l.ocation = arcpy.GetParameterAsText(1) L. . Ly o
LDUILY I LLIRUITIUAN
if Store_Location =="#" or not Store_Location:

Store_Location = "Store" # provide a default value if unspecified

431955 Search Radius Lierfviun
Search_Radius = arcpy.GetParameterAsText(2)
iﬁmw’ms” yanuulugaduan

if Search_Radius == "#' or not Search_Radius:

Search_Radius = "100 Kilometers" # provide a default value if unspecified

NameField = Wanta31uAn

SaleField = arcpy.GetParameterAsText(3) aZ195us 3 fme
NameField = arcpy.GetParameterAsText(4 SaleField = ?\Iaﬁ‘ﬁuﬁma
BranchField = arcpy.GetParameterAsText(5

BranchField = flafteawn

Output2 = arcpy.GetParameterAsText(6)
if Output2 =="#' or not Output2:
Output2 = "E:\\Python_huff\\test.gdb\\coppy_home" # provide a default value if

unspecified

fName = SaleField + ";" + NameField + ";" + BranchField
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# Local variables:

newsum_cus = "E:\\Python_huff\\test.gdb\\test_sum"
Pivot_Table = "E:\\Python_huff\\test.gdb\\test_Pivot"
Maximum = "E:\\Python_huff\\test.gdb\\test_Max"
Output = "E:\\Python_huff\\test.gdb\\test_prob"

# Process: Point Distance
arcpy.PointDistance_analysis(Customer_Location, Store_Location, Output,

Search_Radius)

Arcpy.PointDistance LJugaddanildlumsiiasziifiomanszoznianinssazainsuna

AsuSoulUFsunuesIue

# Process: Join Field

arcpy.JoinField_management(Output, "NEAR_FID", Store_Location, "OBJECTID", fName)

. 5 < o o ) A v a ¢ & A ° |y Y
Arcpy.JoinField tJugnA1din1sdnnisiitoldisaniianuuiaiudions 910 uiadum

# Process: Add Field
arcpy.AddField_management(Output, "SALES_DISTANCE", "DOUBLE", ™, "10', ™, ™,
"NULLABLE", "NON_REQUIRED", ")

Arcpy.Add Field Lutnfdsnisdansitlilunisairsiladlvaidoin SALES DISTANCE

# Process: Calculate Field
exp ="[" + SaleField + "] /[DISTANCE]"
arcpy.CalculateField_management(Output, "SALES_DISTANCE", exp , "VB", ™)
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Arcpy.CalculateField {ugadin1sdnn saildanuaiuiiviensnessesnig inue
1 luilanvye SALES DISTANCE

# Process: Summary Statistics

arcpy.Statistics_analysis(Output, newsum_cus, "SALES_DISTANCE SUM", "INPUT_FID")

Arcpy.Statistics 1Jugafdildlun1sinseiiien ANasILVBINUNVIEMITAIETZELN N

wnumbilufius newsum cus waglanssludfidio test sum

# Process: Join Field (2)
arcpy.JoinField_management(Output, "INPUT_FID", newsum_cus, "INPUT_FID",
"SUM_SALES_DISTANCE")

Arcpy.JoinField (2) Wugadndinisdanisildlunisitionles iieleneinasiuvesiug

IYITAIYTEENNAINAILUT newsum cus

# Process: Add Field (2)
arcpy.AddField_management(Output, "PROBABILITY", "DOUBLE", ™, "10", ™, ™,
"NULLABLE", "NON_REQUIRED", ")

Arcpy.AddField (2) Wugaddnisdanisildlunisadrsiiadividedn PROBABILITY

# Process: Calculate Field (2)
arcpy.CalculateField_management(Output, - "PROBABILITY", "[SALES_DISTANCE] /
[SUM_SALES_DISTANCE]", "VB", ™)

Arcpy.CalculateField (2) {Wugamaansiansildmuammanminazidu udlil
Tlad#ide PROBABILITY
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# Process: Pivot Table
arcpy.PivotTable_management(Output, "INPUT_FID", "NEAR_FID", "PROBABILITY",
Pivot_Table)

Arcpy.PivotTable ugaedanisdanisildlunisdnguuuuilading

# Process: Summary Statistics (2)

arcpy.Statistics_analysis(Output, Maximum, "PROBABILITY MAX", "INPUT_FID")

Arcpy.Statistics (2) \ugaedanildlunmsinszidiemaranuuiasdugean uaililu

ALkUs Maximum

# Process: Join Field (3)
Maxname = "NEAR_FID;" + NameField +";" + BranchField
arcpy.JoinField_management(Maximum, "MAX_PROBABILITY", Output, "PROBABILITY",

Maxname)

Arcpy.JoinField (3) Wugaedsnisdnnisnldluniswenles ielenmanuiasduy

qqqmmﬂé]’mﬂs Maximum

# Process: Join Field (4)
pivotname = "MAX_PROBABILITY;NEAR_FID;" + NameField +";" + BranchField
arcpy.JoinField_management(Pivot_Table,  "INPUT_FID",  Maximum, "INPUT_FID",

pivotname)

# Process: Join Field (5)
fields = arcpy.ListFields(Pivot_Table)

flist=""
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r=0
for field in fields:
if field.name <> "OBJECTID" :
if r < len(fields)-1:
flist = flist + field.name +";"
else:
flist = flist + field.name
r+=1
arcpy.JoinField_management(Customer_Location,"OBJECTID",Pivot_Table, "INPUT_FID",
flist)

# Process: Copy Features

arcpy.CopyFeatures_management(Customer_Location, Output2, ™, "0", "0", "0")

# Process: Delete Field

arcpy.DeleteField_management(Customer_Location, flist)

TAANISA519LA5RINE Surface Huff Model uul1lsns NS ULANAULNARINSUNIS A9
) 1 [ = ¥ a v a?’ v a
wuusnaasanNinazitulunsidanlduinisiuazaindarasdusing

import arcpy

Workspace = arcpy.GetParameterAsText(0)
infc = arcpy.GetParameterAsText(1)
Store_Location = arcpy.GetParameterAsText(2)
if Store_Location == "#' or not Store_Location:

Store_Location = "Store" # provide a default value if unspecified

Study_Area = arcpy.GetParameterAsText(3)



arcpy.env.extent = Study_Area

numrow = arcpy.GetCount_management(Store_Location)
fields = arcpy.ListFields(infc)
flist ="
for i in range(0, int(numrow.getOutput(0))):
flist = "NEAR_FID" + str(i+1)
Output = Workspace + "\Surface" + str(i+1)
Outputmask = Workspace + "Surface_m" + str(i+1) + ".TIF"
# Process: IDW
arcpy.gp.ldw_saf(infc, flist, Output, "26.103988248311", "2", "VARIABLE 12", ")
# Process: Extract by Mask

aa = arcpy.gp.ExtractByMask_sa(Output, Study_Area, Outputmask)
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