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The objectives of this research are to examine the impacts of various parking
measures on parking behavior and (o formulate optimal parking management policies
for Siam Square Shopping Center, located in a major commercial district of Bangkok
metropolitan area. Thesfesearch methodology consists of two analytical techniques.
First, the discrete cheice technigue was used fo analyze the Stated-Preference
behavioral responses to parking measures, such as an increase in the rate of parking
fee. Combinations of various maasums and the resulting aggregate behavioral
responses were then analyzed by the ﬂhﬁlyﬁcal Hierarchy Process technique in order
to select the optimal set of parking manaiferpent policies. By using parking fee and
searching time as factors in the SP qu&sﬁﬁiﬁ%irﬂs. the results show that when the rate
of parking fee is raised, parkers are more Ii-ké;lyﬁto change their parking locations than
to switch to public modes or to travel to different locations. Evaluation by AHP, based
on opinions of the administrator of Siam Square, shows that the most suitable set of
parking policies for the area is to increase the rate of parking fee to 15 Baht per hour,

to establishi.a shoft-term parking lot, and to limit parking privileges of the tenants.
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2.) Nested Logit Model (NL)
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A.1 AAKIUY L TUSN15NAANTENMSIAUNINEIN 9 ladnsUsuAIRansauaziaai by

N19UINaBASD 815U Non-Recreation Trip

Al lums RERELORAIC STE e
waansa ANRBATA AaA50 b AA50 b Tnadnssalnaang
(W) Ww/dalng) | sewawaas | udoadndide AE190uE A
2.5 15 83.33 16.67 0.00 0.00
2.5 20 71.43 21.43 0.00 7.14
2.5 25 83.33 5.56 5.56 5.56
2.5 30 64.95 2712 6.08 1.85
15 |5 64.29 28.57 714 0.00
15 20 12.22 11.11 11.11 5.56
15 25 58.33 33.33 8.33 0.00
25 > 72.22 11.11 11.11 5.56
25 20 58.33 33.33 8.33 0.00
25 25 3571 42.86 21.43 0.00

A.2 ARFIU LTUTNITNAANAENISLAUNINEANN ) LHadin1sUSuAIAansauazIa Ly

N9MINABATO 115U Recreation Trip

warildluns SR8z Ua l1LUFNg
wifiaansn A19AATD QA0 b AA50 LY Tnadngsalnasng
(W) W wAalag) | genuawadd | wdladndidas /BT A
2.5 15 95.83 417 0.00 0.00
2.5 20 78.95 15.79 5.26 0.00
2.5 25 76.00 16.00 8.00 0.00
2.5 30 61.58 23.35 15.07 0.00
15 15 78.95 15.79 5.26 0.00
15 20 72.00 16.00 12.00 0.00
15 25 70.83 25.00 4.17 0.00
25 15 68.00 20.00 12.00 0.00
25 20 58.33 16.67 25.00 0.00
25 25 26.32 31.58 36.84 5.26
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A.3 AARIUY I TUSNISNAANTENMSIAUNINEIN 9 ladnsUsuAIRansauaziaaT by

NsUNTaansn AUSUMSIAUNILNEIRYUsERIARIUAY

Al lums RERELORAIC STE e
Wiaansn ANRBATD AaA50 b AA50 b Tnadnssalnaang
(W) Ww/dalng) | sewawaas | udoadndide AE190uE A
2.5 15 68.75 25.00 0.00 6.25
2.5 20 75.00 12.50 6.25 6.25
2.5 25 41.67 50.00 8.33 0.00
2.5 30 44.44 43.06 10.42 2.08
15 115 68.75 25.00 6.25 0.00
15 20 66.67 33.33 0.00 0.00
15 25 43.75 50.00 0.00 6.25
25 15 66.67 25.00 8.33 0.00
25 20 43.75 43.75 6.25 6.25
2.5 15 68.75 25.00 0.00 6.25
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nNsAAsIEMUUdANaadlaanlssinn MNL Taslilsiwnsa STATA 8

/* 1. Import data from csv file
2. Clean-up data
3. Generate Dummy Variable
4. Run MNL Model

5. Spec & Run NL Model */

clear

insheet using "C:\Stata-log\cbn.csv"

expand 2

expand 2

gidid=_n

g scn=1 if idid<=246

replace scn=2 if idid>=247 & idid<=492
replace scn=3 if idid>=493 & idid<=738
replace scn=4 if idid>=739 & idid<=984

g fee_sp=20 if scn ==
replace fee_sp= 15if scn ==
replace fee_sp= 25 if scn ==

replace fee_sp= 30 if scn ==

g time_sp=25 if scn==1 & group=="A1"

replace time_sp=25 if scn==1 & group=="A4"
replace time_sp=15:if scn==2 & group=="A1"
replace time_sp=15 if scn==2 & group=="A4"
replace time_sp=2.5 if scn==3 & group=="A1"

replace time_sp=2.5 if scn==3 & group=="A4"

replace time_sp=2.5 if scn==1 & group=="A2"
replace time_sp=2.5 if scn==1 & group=="A5"
replace time_sp=25 if scn==2 & group=="A2"

replace time_sp=25 if scn==2 & group=="A5"
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replace time_sp=15 if scn==3 & group=="A2"

replace time_sp=15 if scn==3 & group=="A5"

replace time_sp=15 if scn==1 & group=="A3"
replace time_sp=15 if scn==1 & group=="A6"
replace time_sp=2.5 if scn==2 & group=="A3"
replace time_sp=2.5 if scn==2 & group=="A6"
replace time_sp=25 if scn==3 & group=="A3"

replace time_sp=25 if scn==3 & group=="A6"

replace time_sp=2.5 if scn==4

g choose=scn1 if scn==
replace choose=scn? if scn==
replace choose=scn3 if scn==

replace choose=scn4 if scn==4

expand 2

expand 2

g choice=_n

replace choice=1 if choice<=984

replace choice=2 if choice>984 & choice<=1968
replace choice=3 if choice>=1969 & choice<=2952

replace choice=4 if choice>=2953 & choice<=3936

g chosen=1 if choose==choice
replace chosen=0 if chosen!=1
g pt = (choice==3)

g oth = (choice==2)

g ss = (choice==1)

g bts = (ptmode==3)

g taxi = (ptmode==4)

g bus = (ptmode==1)
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g difftime=pttime-drvtime
g diffcost=ptcost-drvcost
g diftimeP=difftime*pt

g difcostP=diffcost*pt

/* Generic Spec. to SS Variable */

g scale_inc=inc/hhinc

g age_45up = 1 if age>=45

replace age_45up=0 if age_45up!=1
g age_below25 = 1 if age<=25

replace age_below25=0 if age_below25!=1

g maleS=male*ss

g ageS=age*ss

g incS=inc*ss/1000

g hhincS=hhinc*ss/1000

g scale_incS=scale_inc*ss

g age_45upS=age_45up*ss

g age_below25S=age_below25*ss

g maleO=male*oth

g maleP=male*pt

g ageO=age*oth

g ageP=age™pt

g incO=inc*oth/1000

g incP=inc*pt/1000

g hhincO=hhinc*oth/1000

g hhincP=hhinc*pt/1000

g scale_incO=scale_inc*oth
g scale_incP=scale_inc*pt

g age_45upO=age_45up*oth
g age_45upP=age_45up*pt
g age_below250=age_below25*cth



g age_below25P=age_below25*pt

/* PT Specific Variables */
g btsP=bts*pt

g taxiP=taxi*pt

g busP=bus*pt

g ptcostP=ptcost*pt

g pttimeP=pttime*pt

g drvtimeS=drvtime*ss
g drvcostS=drvcost*ss
g drvtimeO=drvtime*oth

g drvcostO=drvcost*oth

g durS=duration*ss
g durP=duration*pt

g durO=duration*oth

g longt=(dur_gr==3)
g shortt=(dur_gr==1)

g longtS = longt*ss
g longtO = longt*oth

g longtP = longt*pt

g shorttS = shortt*ss
g shorttO = shortt*oth

g shorttP = shortt*pt

g everyday = (freq==1)

g everydayS = everyday*ss
g everydayO = everyday*oth
g everydayP = everyday*pt

g spenS=spend*ss/1000
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g spenO=spend*oth/1000

g spenP=spend*pt/1000

/* Purpose spec to Siam */

g crea_pur=1 if work==1| sell==1 | ex_class==1 | buss==

replace crea_pur=0 if crea_pur!=1

g recrea_pur=1 if cine==1| eat==1 | shop==
replace recrea_pur=0 if recrea_pur!=1

g pers_pur=1 if drop==

replace pers_pur=0 if pers_purl=1

g Crea_purS=crea_pur*ss

g recrea_purS=recrea_pur*ss
g pers_purS=pers_pur*ss

g crea_purO=crea_pur*oth

g recrea_purO=recrea_pur*oth
g pers_purO=pers_pur*oth

g crea_purP=crea_pur*pt

g recrea_purP=recrea_pur*pt

g pers_purP=pers_pur*pt

g parkfee=fee_sp*ss

replace parkfee=20 if choice==2

replace parkfee=0 if choice==

g parkfeeS = parkfee’ss

g parkfeeO = parkfee*oth

g parkcostS = (parkfee*(ceil(duration-15)/60))*ss

g parkcostO = (parkfee+(ceil((duration/60)-4))*parkfee)*oth

g park_stime=time_sp*ss
replace park_stime=15 if choice==2
replace park_stime=0 if choice==

g park_stimeS=park_stime*ss

drop if inc==0
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drop if ptcost>500
drop if choice==4

save "C:\Stata-log\Final-Data.dta", replace

use "C:\Stata-log\Final-Data.dta" , clear

drop if group=="A3" | group=="A2" | group=="A1"

clogit chosen ss oth maleS maleP hhincP scale_incS age_45upS age_below25P btsP ptcostP
pttimeP longtS shorttS everydayS everydayP spenS spenP crea_purS recrea_purS pers_purS
crea_purP recrea_purP pers_purP parkfee parkcostS parkcostO park_stime, group(idid)

est store all1

drop if choice==3

clogit chosen ss oth maleS maleP hhincP scale_incS age_45upS age_below25P btsP ptcostP
pttimeP longtS shorttS everydayS everydayP spenS spenP crea_purS recrea_purS pers_purS
crea_purP recrea_purP pers_purP parkfee parkcostS parkcostO park_stime, group(idid)

est store drop1

hausman all1 drop1
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c13=9
c14=9
c15=1
c16=1/3
c23=9
c24=1/3
c25=1/7
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c26=1/3
c34=1/5
10. c35=1/7

1. c36=1/5
12. c45=1
13. c46=1
14. cb56=5

15. A=[1c12c13c14 c15 c16;

16. 1/c12 1 c23 c24 c25 c26;

17. 1/c13 1/c23 1 ¢34 ¢35 ¢36;

18. 1/c14 1/c24 1/c34 1 c45 c46;

19. 1/c15 1/c251/€35 1/c45 1 ¢56;
20. 1/c16 1/c26 1/c36 1/c46 1/c56 1]
21. AA=A

22. n=0

23. C=0

24. X=999

25. while sum(abs(X))>0.005
26. AA=AA*AA

27. B=sum(AA)

28. g=B(1,1)

29. r=B(1,2)

30. s=B(1,3)

31. t=B(1,4)

32. u=B(1,5)



33.
34.
35.
36.
37.
38.
39.
40.
41.

v=B(1,6)
BB=[1/q 1/r 1/s 1/t 1/u 1/v]
A2=BB*AA

B=B'

C2=B/sum(B)

X=C-C2
C=C2
n=n+1

end
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