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ABSTRACT

In this work, to present the simulation modeling for toll way collection decision support
system for open the new service lane at Thai-Laos friendship bridge I Nongkay province. The
objectives in this works are to explore the appropriate arrival rate model and simulating the new
system that opened the 2 lane for service with an appropriate arrival rate model. To explore the
appropriate arrival rate model for current system; by the arrival rate model can be divided into 7
models. These are the arrival rate model (1) non-variate model: NVM. (2) uni-variate by hour
model: UVHM. (3) uni-variate by day model: UVDM. (4) bi-variate true mean model: BVTMM.
(5) bi-variate blocked mean model: BVBMM (6) tri-variate true mean model: TVTMM. (7) tri-
variate blocked mean model: TBTMM. The appropriate model! is minimum values from the
comparison 7 models with calculation the total differences, absolute error, sum square error, mean
square error, and standard deviation error. To simulating the new system that opened 2 lanes for
service with appropriate arrival rate model; by the new system have a feature that the customer
selection lane service policies. The customer selection lane service policies can be divided into 4
policies. These are (1) Random Lane Selection: RLS. (2) Seesaw Lane Selection: SLS. (3)
Shortest Queue Lane Selection: SQLS. (4) Shortest Distance Lane Selection: SDLS. The result of
this work is the performance system factors when system changed. The performance system
factors consist of number of waiting customer, number of waiting customer more than 10

seconds, total waiting time, average waiting time, maximum number of waiting customer in each

II



hour, total distance for maximum number of waiting customer in each hour, and revenue when a
system opcned the 2 lane for service.

The result of appropriate arrival rate model from this research is the tri-variate true mean
model (TVTMM). By the number of vehicles from simulation is similar to the collected data. The
best policy is the seesaw lanc sclection (SLS) when compassion with other policies and the

second is the shortest queue lanc selection (SQLS).
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2.3.2 Simulating a Nonstationary Poisson process using bivariate thinning: the case of
“typical weekday” arrivals at a consumer electronics store [5, 1999.]
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2.3.3 Using computer simulation to determine operations policies for 2 mechanized

car park [2, 2008]

9 o

Tuanass larausnissiassszuumeauniulsuisnmsd iy uieasoon IUNaN

1 [

. . v ¥
Afiga Tasaaruiveasariufiveanaliuinig 6 FoANNIN uAazFoIn1ITuUIms ldnseas 2
Y] . ",', 1 LY Aﬂ' Y é’l’ d'd' 9/ 1 Yo Y = 9
fumniu dausorudu q wwdenesluiuig ldaosauniieg 185 udygia iTwed lilven
A o = Y é‘ Vet ° = bJ Y  ad o é’
‘imWﬂi‘U‘U'iﬂ'l‘illﬂ 113\1111‘11'1{5]%ﬂﬁﬂ"m‘uﬂ'ixmﬂ'ljﬂ'liﬂ’.lljﬂllﬂ'lil.‘lﬂul’.l 37569 U

~ = y 4 = N o oY Yo o 9 o
1. SIgUMITUAANAC T UNGA mnzmq’muﬁa:ﬂummm%ﬂmuﬁtummiﬁ"lﬂm

[

U Ao P Vv P 3 1 o Y a
‘Ifﬂ\iﬂNVllllEiJ'lﬂ!'iﬂVli]i’]ﬂH’OﬂTlfjﬂﬂi’)‘u (’L‘NNﬁﬂitﬂﬂﬂ'ﬂl’)ﬁﬂﬂﬂﬁiﬂﬂ‘iﬂ"ﬁ)

= a = 9 ar 1 d' 9 a gl o = [l o o Y a
2. 531‘1]El‘lJﬂ'J'VI1ﬂﬁﬂU‘H’t]leL‘llTlJ'l‘VlfjﬂL!ﬁZ’ﬁuﬂf]ﬂ ‘mJwaQimma:ﬂummmi}:"lﬂﬂq

[
= 1

' dq  ye ? to @ & - y
seaman lndhgauazduiiganou (liditi@ufsnusaiteatesiga)
=1 a ] % T U o3 v

3. suifovAuuuitiaueniina e nuedeeslinsuiwenyeanisesnitu 2 d3uein
ATINT (F049 1 - 3 LAY FBIN 4 — 6) HATABY | HLINBBNNIIUATUNATOINN

Tudauvesdsanmarhsoiwsuuims lusealddeanud q Sawsen1d Ugdunveg
Y a [ x;l .
A 4 JluuuAal

. g 4. . y
1. Wanihisalheadesiiga luuleushidiidaimnestiime lveauas 14

;Y Py [ = = Vet 1 o 1
veshiga Taohiswdwaiszezilndfigannsemniiinlasy



22

- - Yt v v g H o &/ =2 & = Y a ' Ve
Naﬂa'ﬂiﬂa'ﬂq@ilagj]ﬂag ll]uuIﬂﬁ']flﬂﬂ]uQﬂQll@ﬂa'ﬂﬂziﬁﬂﬁﬂ'li'J’Naﬂ lag

u

v 9

o & 2 ¥ A ° y ' Y gy & o Vel Ay A '
Ariaderuneise lnsneunmiunrumilenailndigauazalsuasonilesiganey

. a  a Ao - S

3. samauuuitseiia wlspietisaneso lugdunuaumaounnsuaiessuaindumih

o Y o to .
Tddadmnaalag hidtiadananas
' 3 o
4. SANMVVENINATIARNABY TnTutwensuauiunn 1Freasooendiu 2 diu
] S/ ‘é ° d'

yazutadunanatauaziise llseasui

A dy 9 P13 Y a [ g‘l A A A o o w ° Y
iosnnluauiildFsduuvedenalums liuims dniudietienalisauddaily

a 2 [ ° v A ddw = Py [ ° Y Y
msusmsnaludruvesnisiise ldveasinunndawioy Huazauvesnisiisanavunia
9 o Y o v i v &‘, & A v o @ o s Y a
$rvessaduzduuumsldminensswduduiuidimstadwuanudrgvesnsnuinis
L] Y k1
Faluamit Idiuaue 1 3 guuundai
' Yo Ly 1 \ . | Y a 2
1. 1neu ld5uuSmaneu (ECFS: First Come First Served) iiiaf IFusmsaulauida
] o Yo a 1 é‘ 1 - P q Y a [l
neunee lTuuTmIneutuediunarfiintwe ] ldusnmsusazau
2. nageiga ldTuuin1snou (Longest queue first) tifounanaslaiyiummniigaae
W Yo o 1 'é‘ 1 o 5‘ =1 Y a T
I@Suusmsneulivuegiunaiintavedldusmandasay
v * ot
3. LUUERY (Seesaw) aan lhnsznaansthse leeadsiviiesouduaznisiise
a Y ¥
aavw1 RS
T ar 1 £ 9/ o 9 ) ' =]
auaIusenanduduazgninn g lumsdimuan Tows 1 “1327 ¥iena 1aInoy
uuvanga sanuuuiisziia wazilenngass lATuyinadeu
Y o W a Siq Y O o ' -
deyaiudwazniimesildluanuiiisesnilu 3 aune
o h 1 t s < v ]
1. 8RS0 (Arrival rates) Basuara1lu 1 Jusenilu 16 $29 lasuaas
29138199 1 U I9AT 1IN NN LA NATINY
2. 52ona1luN1I0ATOUBWUARSAY (Storage times) (1AM 19 1UATTVOATOIM T
I~ ar [}
oanitluoasiaiu
3. wuusaewasdeyainld dsznenlidredayaniclnseadnvesdiniildreasa
o o a 4 U ° o ar Y
a1 umssiassdreaouiume Id) uaznarlumsvuds ahsa llveauaziisanduinly
Y P=3 =i [y v ZI
13199930 Tuana1 lumInasussauvo ARz Iy
H ° PR ° o
Tutduasunissiasdlal ¥ 1Usunsy Arena 1195951 3.0 ¥1vIN1I91a04 Taelaszovinal
. [} ] ] ¥
Tunssiane 1,000 JusenJewoie 1¥¥29n1T0NUANINATT 95% MINATBUNINUA 36
o LAl ¥ ° a1y o a S8 A ' = P
ulowe padwia ldnnaissiassliogdieni 3 mniweiyae 1) aAunaviunusanauise
Y a W s T ;{ d' 9 d' o ar A’ll &:le;nl = 9/ J d'
Tusms ladeiu 2) aundonarildluainssiiaznisa l)eadiiuniisawionld 3) Aunay

Hq ¥ a4 w A L o o & o sq Y
Lda1w1ﬁf1uﬂ1iﬂaﬂﬂﬂiniﬂLwaﬂeﬂmﬂiz‘U‘U i]1ﬂuuu'lﬂaaW'ﬁlﬂvnﬂ'\iu@uaallacﬂ (l‘H’cJE‘J,



Tugaa 0 fe L miulFsmsmuaniFlunsaadulauuy Simple Additive weighting (SAW)
v v v
s ldmimsinsizimudseaninmwmdrenmaiiuTemeimuz auluusdazrruiaive iy
Y] 9 v dal [ A a a & =) n ¥ [ ] v 2
15 ulY Tnonadnsn lannmsmindszansawmae 1015 19U Toues 1A IR VDI TUF
v doa v o c’;‘z LY
Iradusnanmsldu Touafetnasaniiu
o da B2 a oo dyd 2 [] o
HadNEN 1A lasetife msnaurauy leu1sveIn1saenyean1e n1siiisa lilvea
dafirenasa uazanudidnvesnis Ifusmshanga lasnssufeunndausoidhldusms
nai ldFaseszuimsunduaznaldnsssznnazeenanszu
a =Y (dv P s d' ) N o o
Tudneriinusiazlidiundrsaddunuimiauedduldun nuusaesdayminin
Y a o @ A o o (% - = o & =
sz lfmatia@einy as nisaauledas undentesnitusiera lug uaznsulSeuReu
1 v bl ¥
ulsvienmsdufinaiuvessyuiieduniut lsvromsautiusiuiimuizauigaaroaaaia
a a t d‘ v o 4 d' = =Y (dy o
dszanEnmussszuy dauiuanannufsluFeavesulovenld asluineninuitazsiinis

o
as o a o < ] a
ﬂﬂﬂllﬂ‘ﬂuiﬂﬂ'lilﬂ']'ill'laﬁ L!aSG\’J%’Jﬂﬂ53ﬁ1’1'ﬁﬂ'1W‘110\15Z'U‘Uﬂ"i]%&lﬂﬂﬂ'l\‘iﬂuﬂ'miﬁ’lJUﬂ'M



Uni 3
msdiaeeszuUNesaiuayunsdaguladmIud iy

ATEITTUHBUAIUNIG

H ¥ Y
Tuun® 3 Hazpandamsesenuvuaatlaenssutaznalnnisszuusiaes 9ntuee
) o ' A A a g ° ’ sy ora ° o o
uerasvayansIus I aIuinilane Joyatwausan lilimsuendsziansadiuu 14 Fdansd
1 yaraaadoyan19ada laun msnszsveddeyauazanudvesiiuIusaadoyaie
1 d' o o & w Qs d . c; :'{ d' 1 d'
AR UINIaT UL Tue muuludlay uazaundondeunssey 16 ludiufaeq
A AmasiuIusasenmulssnmIonavue 7 Uszan e een it Tusve ety aiuty
s 1 o 4 4 o ) :
Tudar uazludrugatesdludoyaniiianufordosdunisirassszuodaldarnnms
o Y d o 3 oSt a o P Y a
gy IMINANTANULarmMI U U i nianuheades 1aus narldusaisuen
Y 1 =) t Y ¢ A
awszinnia dasImsTsudlouuenaszanse ANvEMsaudazilszian Fedoyamaiiioz

g Il FlumsahawuasweznSenifeudusadnilumssiass sy luundaly

3.1 m‘saamm‘uaaﬂmnﬁ‘umaq‘izuvﬁmmuazna‘lnﬂﬁﬁmaaizmj

3.1.1 MssonuUuamiaenIsuUadszIUdIa]
o o v < 1 ] 4 Y] v a A
MININYBETLUUTIaBIA AL T M sMIUmMaRB ey ayumsaadu laiy
[ Y] d' S ¥ o = ar d' d' 9 a g’/ o
oI AwaadlugUi 3.1 Taesunngldiimsanmdeteiferdesninszunade simium
b A o o @ o 9 v [ P &2 Y o oaw =
msswswdeyamarihnannaifedeiviiens q awaaluzlin 3.2 F9ldun dasundems
ndavessa nar lFuSmsseny sarmsssuion Siauseanilfusms wazaueise
a‘l [ 9/ £ [ o d'l o 7 1 ] é
nmiudagduuudeyalimunzauiuszuuiiaes iwoiindignalamsdianeszuy
o o o o o A o <] Ay 9 v o 9
lumsdrassszuvazyiimstiansszumiudiuiu 700 sou osasaaSaauud) nagnin e
o & a [ o 4 o
wgnueneenitluga TuelAuSns w1 06.00 — 07.00 u. wadninldszoeuldde Sr1uu
{ ~ g o H 1 £=Y d' [-]
1RIABETNATY S1HIULDINBENABELINATT 10 F11T Na1avelasiu 1a1noe laamasIng
3 = ‘é’ [-] 'Q 1 4 @ { d‘ 4 =Y A
WIUDIAVEANATU TUIULINRYNAAABIHDINUEINYA szeznangnlfiiisaninsadade
‘:'( as d' Y ;s sld' Yas v oo 1 by
ileafiuendnga 6asims [aeeszuy 110187 145D maduidina1n azlduaaslugdunuaing

wazns W iFfudlFoau vazaunsaiudindulvasi W1 lumsinsevde T



25

¥ o

& ooa o o o o Y 1o
wanwnil falidedenie q Mnerdesdunalalunssassszuy 1aua Suseulu
o o s o o o Y o ) o 1
179189332 UY ﬂ1u?uﬁﬂﬂ’lﬁ’1‘ufﬂ'ﬁ]1@@353’;1]1] ﬂTu’Ju']uLlu?fllﬂ'lﬁ HaZIIUIUY luaneIu

& & £ a ' = °
FIMNHUAY nwamsza:nam‘l%’iumimaadsw‘u

Study

Real System

System Characteristic
and Parameter

Gatheringdata

[

b

f ; Modeling
» //

My

Model files
. — formatted
!
¥
rdodet fites
initialization

3l Sjmulation Engine

Display Simulation Results

//  Simulation

Results

Simulation Resuits

4 Q 4 Y v a o a 1 <4
31 3.1 amdaonssunalnmsdiaesssumemivayumsaaduladuiiumsauny

IS UHBUAIUNI

BATURAINTIND

mnas Huims \ / hRLLLLER UL
A

wyydlaay

8317 1553 kol AHINI0

31 3.2 twumweanulszneuve awyuTnETTUY



26

0 a 1 ) o [~ %
luaruveauTovrgmadnldus nsvessaunazauazimsmvuaidivu 4 ulsute &

E. Y qy a ' ¥ qy a o Y g9 a ¥ A
ulﬂuﬂ mmn‘l%mmmuuqn mmnhmmmmmau ﬂ'liL"’Uﬂ“lflliﬂﬁ!!‘U‘UiLﬂ]ﬂﬂﬂf’qulQ'ﬂ

€

Y qy a Y 4 a o ' o =t a £ i (=

ma lsusmanuylndyeufivduiige luisazuleueazlisulisnismundaesaniil
¥

1. uTeuen1sINaawosauuUgy (Random Lane Selection) 1 Toie%iiaiign

o ¥ Y_r e i ' o ' . T o

muualimsdigreanaunuugulaedimsguuuviensil (Uniform) v1ngaaniausn e

' ¥ A o Y a
goangamenimstlaliusms

¥
=}

2. uTop19NITNDIVOIT DUV VA (Scesaw Lane Selection) U Tomgwiiail gn
o L 3 1t <3| v W v 1 P 1 P
fmualdmadgresmatlusuuaduiuliln ssuiageaniail 1 uasyeanai 2
¥ ]
3. uiﬂ‘uwmim{‘iwmmLmuumﬂaaauﬁqsﬂ (Shortest Queue Selection)
b4
ulnnerdatinmualdmadigeemaimsiasansnusaluuaines o Jegiiu S1uuse
Tunaneylaiidesige saduilagiiuezd ldareanisaanan
q v o a {
4. wlguiensudaves auuulndse uAYEUNINAgA (Shortest  Distance
Selection) U Touuwiiail fAmuatinisd1geoan1e WnaeanIzee I oAUy At 18l
1 d a @ A to & R o Py 1
gounudy o Jagiiu Tasi ludiddsduiuse lunatnesinl nnged
dounnaiesyniau Touemsindweosauunualnseguiganyu el emsndewes
[ o a § a Ao o 1 g =S 1 g
souyulndve unuduinaiga Kasaninnsanis i urenalduiaeg 2 saan1a lu
1 = A = Y a =7 o o P = o
PO 1 1HNTOUTINANTANNEIT 20 a5 AvglFuTMIogitludIvIu | AU WensuAy

' o ta A d Aa o o 4 gy 1) '
FOINWN 2 Miﬂauﬂﬂlnlﬂu 7 NUINUANTUITUNHI 4.56 LUAT 2 AU ISIUY lﬂ')']llﬂ'lﬂaEJV]ﬁuﬂ’]’]

~ d' v Y a
mmzm:azmaﬂnamﬂumi"hm‘smﬁ

3.1.2 malamsdiaedszuy
I J o A v ' Y A o ° > Y .% o °
Aludauiideudessn N ldnudethnuudassidliadvuyniinissiassssuy
uazsinauenadninldninmsirassszuuuduausldnudldau nalanisdiaesssuy
¥
Usznoulidae 3 Tugadie Tugamsmimuaauiieadu (Initialization Module) luganissiass
32U (Simulation Module) Tuganse314518411 (Report Module)
° X [y o o o 4 9 A o ! 9 o
3.1.2.1 Tugamstmuaauiesdu Wumsihwuudiassnadindu nmmuan oy
o o { o o § g ¥ o t Ao [
Tasnindndg dnsudan ol udoyansdulumssiasszuy Tasmndmuaszaituily
v ) ' A o o <
amsndoyarmuuuenisziansa uazuuy hivenlszianse dieth ldHaseszuulugiuuui
v [ ! ° N 4 o [ o
uanaeildae 1 msfruamdoyadhinuilulvaiud dsenoulddae
o msfmuadasAmasmandwyuwenlszansanazuuy likenszansa

O ﬂ]iﬁ]ﬁuﬂ!’)ﬁ]ﬂ]ii%ﬂ%ﬂﬁd@?T‘ULL’U‘U!LEJﬂ‘lJ5Zm‘ﬂiﬂllﬁ&mﬂ‘hjuﬂﬂﬂizmﬂiﬂ



O MIMUUABATIMFIIUEIsuBuenlsuansauazuuy hiugnlsunansa
O msmmuanNMussanuutenlsuansauazuuy liuemlssianse
dv o v o a Y LY o & o ’ 3 39 Y '
uonnil dalithsnnevesiumsiiassszuy Fagldnummruald laun
o o c/c; ) o
O {uddaIvindsanissnand
o o Qs o o < 1 )
o s ludlawt vazsiuiura Iuass iy
O MAUABNVDITIUIUTDINI (1 13D 2 FBINW)
= v Yy T
o ulsviemsudvessn laun
= LL‘U‘U’Q"N (Random Lane Selection)
" 1UadU (Seesaw Lane Selection)
" yuu0IABYTUIga (Shortest Queue Selection) 1A
[ <3 a ~
u uuuiné’%mmmmmanﬂ (Shortest Distance Selection)
4
O mmRuveuBYY

Fadotnuamaril szgni 14 Tuganissiavsszun Tudiudaly

3.1.2.2 Tugansf1aeassuy (Simulation Module) Imsinulassuanmaideya

nnluganownih yiihimssunsganadugalumssias sy TasnsdSunlioudsyana

=8

navselved lunawsssuudassanaealugli 33

Day of week Day of week Week

N

Time of day . Simulation time
H i i ;

Time of day

Week

Real World Time SimulationTime

= a o = a o 3
3N 3.3 winAalumsdfunlasunansullunadasssuu



Taofimsfuimszesnadugaanaunis

MHYuA
TSE =i‘1‘ﬂnm§uqﬂﬂm'im-m5:uu
NW = suouddanifidesmstiaosssuy
ND
NH

o 1Y @ Py o < ' A a [
uuluddarndesmsdinesseuy Wumash Ao 73U

'
a

° < 2 Y ° o) v S oA
1IN T Tuni T undoan1sd1as9szuy Wuann Ao 16

473 19 AR 06.00 1. — 22.00 U.

TUnit = S0 luniien Tus Slusinsd fe 60 11
TSE = NW « ND * NH = TUnit 3.1)

dialdganarauganinmsdiaseszuy zGuduMsS1aeaMsadungssuy o

U Y v =S < o =t 9 s s 1 9 o d’l
nagula q Awszesianmmamnauuends TYsad100a s 1R aY () gAML

Mrua
D g o 1 v o o o sl &
T,  =300a150RUTIA8ITSUY 1B 181 6.00 W, TUUNS u dilaiinila
T, =39anNdveIsadui i
Tiop = 3902100935 0AUNDUNINTAAKT |

U(0,1) = Anavguluzia 0 81 1 Tao Tauiluganeiion

[

T=Tio+ (= (3) * In(W(0,1) 62

o Y a [ [ g @ oSt
JEUNAEHYANIT I8 ganafagiunnaimiesiinuanaiduga Tasnadwin
Y Yo s a é’ [] Qs v = [ )
18 azlasmusanmatiulutianidnan uaznaNdvedsauaazay
Tunupiiasaszuuntoanmsndanaianuluuaazed Tus szuvsassaziinalnly
M P o o 2 A W DY ° Y = '
mylfunlasusnsuadensings e Inaeaadesiunaidiassluszyudly lasligasmisman
Fdarrl maiuluddat uazwiaisr Tusluddand saudeauifuazdms el luns
J5unlasusasuademsuing Aaaunsaatl
(Y] o o o o o 1 dy
msmaddad lumssiaseszuy HsmsaulIuaane 11i
MHUA
we  =dlanidagiuluszuudines

STW =dlamisuduluszuusians



WC = STW + |(——1——) (3.3)

(ND*NH+*TUnit)

mymariuluda i nsdmunusde i

MU
pC  =Hduflailuszuudians Gudufi 1 = Yusund 897 = Sueriing
STD  =SuSuduluszuvsians ‘

—((ND*NH*TUnit)*(WC—l)))])
(NH*TUnit)

DC = STD + (L& (3.4)

M3 Tl uiidsasmuiadaae Uil
Mrua
HC =1 Tudluszuusians

STH =%1Twasuduluszuvudass

HC = STH + ([(Ti—((ND-NH‘TUnic)c(wc—1?)—((NHtTUnit)-(Dc—1)))]) (3.5)
(TUnit)
msmmnilutaazy el snmsmuiadae 1Ja
AIHUA

MC  =watwiiuluszuudiaas

MC = (Ty mod TUnit) (3.6)

§ = -1 ] - P~y V_} (-] or 1 l:y
M3 lurazuninsmsmulaaase 114
AIHUA

s¢  =Swidgiinluszuuiiaes

SC = |(TUnit * (Ty mod |(T)D] (3.7)

4 Y { o g M v o A o Y ar o

die ldvarguitifadnluudaznitssziimaiinsiuausodagiu 1 fu uazsiingg
o v o U = Y a Y ar s ar d' Q' g n'z
ATUUARIBAIINTITITUIUSUY L’Jﬁﬂ“ﬁ‘ﬂiﬂ'liiﬁﬂﬂiﬂﬂuﬂi]@ﬂumlﬂlﬁlu aunsenanat lussuy

H1a83NNNHIDINUFANAT YA



H ¥
lupsdinlsannndi 1 dszan szuvusiaesziinsgunamauuamusiuiulssan

muuuiasfimuua aduhimssasswamaniwessannszan TaenSoudeunu

= =< (Y a
AN aaaluasen 3.1

A15197 3.1 ‘swminmmﬁwaasmwiazﬁ"u U521ANT0 TATIAITITUITNYN 1221013

THuSmsminaanmsTansszuy

06:00:34 20 15
1 Monday 06:02:46 300 20
I Monday 06:33:46 50 16
1 Monday 06:52:17 150 15
n Sunday HH:mm:ss y z

ac ; o 4 o = 2 3 A Sy
Iims lumstfunlasusasuaaemanddlasnmisling Taadieganarnguldainms

fraesszuviiaasunlas i lueaz s Tue sxvhnmsdSunlasusas undensudsanuse

¥ Tnaazisyanaiiguiinsnldsundasludimvs ciuludiarniazdinsdfudtoudan

masmsuaeniuludlavinazSudung Tuausnussiude 06.00 uw. aun lammualilu

Tuganounin

431" o o L d' B Y o . as dd‘o ] =3 1
VINUUNINMIATHUATO N 199 19 IR AU SRzl °lummm1mwvmmwmﬂm1 1

1 o Y a Z o Yo 4 Yo 1 1
FOINILNINITDDI10U Tow1ens 4 LL‘]J‘UV]é‘l‘Ifﬂ'muﬂ ma"lmmmsmmazﬂszmﬂ”lmma:

nmmﬁwmu@iazﬁu ‘ﬁmmaﬁmﬁa MMsmIvINMIaIABILazIIA100n1IAT UL laall

aumssa
Anua
DT,
AT,
WT;

ST;

= 3 & @ LY °
=nalFuimuadeduvessanudapinlussuusiaes
= nandavessanula q luszuusiass
= painsgvessanuiiagiuluszuudiaey

=namslFusmsvessadsuanla q luszuusiass



DT; = AT, + WT; + ST; 4 (3.8)

o ar

o o o o =4
msnnaneyyssaauilagiu uendiuiauty 2 asdiasi

[t g

1 glfuSmsine (die) flFusmsannsaldus as Idiui lisuiludoanes

= v a o o v Y] a v o
2. I¥uSms lidne Busy) Aldusmssuifudesnsenouldsuusmsdwald $1uau
‘:' é Qo T L] d‘ [+% 1 1 - =Y
HAIRDUIRLAY 1 AU Haza1RREABEIUAIVE A I NANNBUYI TN amufenulFus s
o 2 4 LY { [ 1 a o A ° i [
wSaau dienarasssasulaniaininndl 10 3u1H s im sy uIuLRIAeNININNI 10

£ d§ " o o
NV 1 A1 MINUILNUIAADYAINITAAININ IAINAMS

WTL' = (AT,_ 77 DTi—l) (3.10)
NQWdh. 5 NQWdh. i 1 g fOT WT,_ > O (311)
NQTMWdh vi NQTdeh +1 fOt WT,_ > 10 (3.12)

{ o A X ' 1 4 ° o a
luvaifiuuInsunulLe1nBLind szUUTIa0SINUS WazBsavanInoof
P=Y T ¢'| a é 9 1 o d‘n i 9 é 1 L]
Aaaviiioany #9ldun Suiuunnesiaadenulunilssrwages (TNQ,,q,) tazilszian
sonAaaolioanyu (TVNQuwgr) M ldauwnsamisiwauuaiassioininiiga luuaazsa Tus
max(TNQ,,qp) tazszoznifignldiiissainuasnseionmniiga max(TVNQyar)
lusgniaisunauelnes szuvssiimsdiudouteanelunsaiiulovisnisuiis

o ¥ A o {a T % v v v ]
dhunuunalnesduigaazgeindwiuualnseiaaaeny luniliganaiges lureimlal

S =

Snmnanifulunsfiniswawinuldgudenseanslareananiienn 2 Feamie du
= J Y S a o o ° P ¥ A o
ulemesmsmndnlndreufuduinaigaszmmsdussezniaignldilesninuanesh
o o . acda 4 v A =
snnigamldlumsdimuagomnis lunsdintiszezniangnldiiisaninuaineengrinin

figanhinusziimsguidensemislageamanilann 2 ¥8an1a



TNQy,4

30
THO,, =5
TNQ ;=3 TNQ, =4
TNQy =2

S TNQy =1

4

3 THQ, =0 1

2 1883 H

1 L—]

i T

0

Week 1 Week 1

Monday Monday
08:00:00 09-00:00
Max{TNQ ) =0  Max{TNQ,5}=2 Max{TNG, ) =4 Max{TNQu 1) =0

1 A ! N~ A
t } i i = l
4 v v
Max{TNQy,g) =1 Max(TNQ, ) =3 PMax{TNQ,,5)=5

4 v o & t o 14 & o a 1 4 $
311 3.4 anuduriussgn s auuaInssiiinIy tazsnuuaIResAnRBtiowniiga Ty

29381 dlavia 1 luTusuns ¥29a19933%4 08.00 — 09.00 1.

H =1 (] o o g/ 1
11ng10 3.4 0urnnarluszyudinene 08.00 - 09.00 u. luganaszuudasaus
o d' =2 w d' =t o =Y 3 d' 3 1 :; o d' - 9 1 as d’
Aun 1 deAui 4 lilisunuualnounadu Warhgianafsanui s Whungssuunazsonui
YR o a o H o’ o o a X ] o a
4 Funpunil) S ldusms IaSeau s uiuunlIneefuvy | wiig (F1uuLnlInesia
T & d' ] ar [ (’l’l 7] d' Y d' T s d' @ ~ o
aatilsunNniganiny 1 au)aintdusedun 6 nissezdrnaau luvashdiisiuy
' v o o a 3 o @ o a 1 4 g W
uaneeeg | auhl#sunninesmuiwiii 2 Ay Eouuainesfsaeiiiounniganiiy
'Y ] g @ 9 = v ) o A v o A & g
2 fiw) AonINUTRAUN 7 M RTzezHIInMIAN AT IMINLaIRBYNlieY 2 AWy 3
LY o a 1 4 H 1 o ) & Y { = o a’l
Au (ruuunnesfasoiilounniigauiini 3 Au) aunsensedud 4 IFuSmaaseduuay
a Yo o A d o ) o v o
oan1nszuy I i nuuaInesanas 1 auw masdlud g 2 au aunsenasanui s, 6

Y A

= g A o L1 Y o a 1 4 Y

uag 7 cl%ﬂﬁﬂ'l‘i!ﬁﬁ%ﬁu@ﬂﬂﬂ’lﬂizﬂﬂ IUIULUDINDYIN AL 0 AU (TUIUUAIADYAARDIUDINU
] o [ @ I K A o =] Y A o o 3J

ll'lﬂ‘lfl’sjﬂl‘lju 3 ay) flﬂll']'é]ﬂﬁud‘lﬂﬂl'Ja"IlllE]lli]"lu')u5f|iﬂﬂxﬂﬂﬁlﬂﬂﬂﬂuﬂ1ﬂ1’l1‘1ﬁﬂ'ﬂnEI'I'J

A & = @ o Yo o 1 P ~ a 4 o o A
HAIADYINNUUNI 4 Al 'VI'ﬂ‘Hil'lu'Juuﬂ'Jﬂﬂﬂﬂﬂﬂf)tu@ﬂll']ﬂﬂ'C;fﬂﬂ'lﬂlﬂlllllu'1]']'1!'31"! 3 AULNY
° 3 ) @ < o '
U U 4 uag 5 Ay imnizmﬂauﬁuﬂ%ﬂmmmuuamaﬂaﬂawuhluﬁuﬂaﬂﬂﬂuazﬁm
' I3 = o & ¥y v & o v & @
%394381 08.00 — 09.00 u. Nazlasualssr lualvasadudn Tuavesiuuazianudoya

L4 i a & 1 1 (v}
1uuelnesitnavu iy wnan 9 Y93I

°



33

4 o T @ v & o [ 4
disthnanssvessougazau luudazya luansuiuez ldnatnes lassmuaiuduay

) 1] 3
aTuluddaniawis luuiiviy  IasfannagumsHasiviatnssvedsauaazauneld

& as LY [ 'd Y] o o
%1 Tusveaiu muduludiarr awsiedarvi lunisdraesseuy
TWTyan = Diiq WT; vi € [h,h+1] (3.13)

4'1 o o o o 1 @ o dl d'
Wi ldnadwinaineslassutazsinuualnssluunazs lug auiuraunaen

3/
@ =

¥nosnsdiuiuunined ldaeaunIsaall

TWTy,
AVGQT,qn = ﬁ (3.14)

ihdeyanaimesninmsiiuin uulmAsaslumuImmMsInd Fawadnin ldvea
AsnTeMImMamsel undazunvesdoyarlszneu ludae dlat (Week) Juludiarv (Day)
AW (AT: Arrivaltime) 1aviisa (V_ID : Vehicle_ID) U521an350 (V_T : Vehicle_Type) 80151
f153513leY (Fare) ¥89M19t41 (En_ L : Entry Lane) 1321A98 (WT : Waiting Time) 12211913015
(ST : Service_Time) 13819912105V (DT : Departure_Time) FBINODNIINTSU (Ex L :

Exit_Lane) La2AR1HZUBISEUL (R_S: Resource state) Aduaadluais1am 3.2

M54 3.2 51Elﬂ'l'ilﬂﬂﬂ"liﬂi’i]'lﬂﬂ'l'iﬁ'la0\153111]

1 Mon X X X X X X X X X X

1 Tue X X X X X X X X X X

14 Sun X X X X X X X X X X

-] Qs (-] (-] H ) 3 v 0‘1
msfmuusasinsifaseszuy Taemahsuusainaduluudaz s Tus misaae

anuansalumsidusmssedevimiiena Faeusam ldnnaums



ATHUA

@ 3 Qs o o ar o @
Pwan = 0853 Wassszvumudladainiuluddavianindg Tue (%)

o @ 4 [ Y 4 @ o o
Nypan = tuusomuddavainiutuddarvaiman Tusvea iy (Ru/msm.)

u =anuauselums Husmssodendienal @w.)
N
Pwdn = v;dh (3.15)

o sld' g/as a o =N s I'd s s I'd Qs
maanameldn 85y fannmahlSnaseawdlandawuludlaigudy
aasisssutioy Junsdin lu'lduendszinnsasielanldazlddns 1099 drunasnin 1g1n

o ild. Yo d'd FY aw o w d'
ﬂ'l'iﬂ'lu’)ﬂﬁ’]ﬂhlﬂﬂhlﬂi‘l_lll‘lj‘lﬂ’lMﬂ1'illﬂﬂ1]§$lﬂ1/l‘5ﬂﬂ%iﬁﬂaaW‘ﬁﬂﬁﬁﬁN‘ﬂ 3.3

Revenuey, = Ny, 4nx * Farey, (3.16)

M13199 3.3 510 147 185 uuena il sznn

I Mon 05-06 200 60 0 0 0 0 300
1 Mon 06-07 300 30 50 200 0 0 900
14 Sun 23-00 X X X x X X X

s1wldswlundazdilaiudas luddariluuaazd TusIdvnsie I8 uaessayn

Usznnasaunis

Rall,g, = Y7 _, Revenue, (3.17)
) o Y Ay v °
3.1.2.3 Tugamsad 19318911 (Reporter Module) (11un1353u5mdayai lavinmssiass
o té 9 4 o

ynerue lugluvumse asl Galsznen lide arsesiemsivgmssiainnissianeszuy
Susausnaulsznansousnaudlaaniuludlaiaud ) Tuwo iy s1uiuuaIned
a 3 as o Qs s o & [ o d' 3 U F=Y F=
navumuadlaiimuiuluddaviaud Tuvave iy 1uuualnseideInssyInnI 10 Ju1N

ar Jd ar s o & ar o/ 4 Y Qs o
audlaviainiu luddavieiuy Tuave1du nainoe lagsauamuddarviaiuiuludlaiviaiy

1 Tuaveiu nameslasmasavdlarvaiuiuludiariarud Tue S1urunadnseiunn



(93]
i

a o P o o P & o X A Yy A o
figamudUamraaiuludlariaius Tusweatu Wud q galdidiewinuninseniniiganiu
FlamimnTuluddarvianda lusve iy sasins Iaesszuuauddariaiuiuluddadt

a1 Trave iy 518180 1dsumuddavianTuludlarriamd Tusueaiu

3.1.3 msdagiuuuWauuraeaielilumssiaseszuy
o o] Y o 2 o Y] o [ ° 9
naannngiHihnisanyssuudagiy srusiudeya uazihmsaduuuiianuds
o & Y [ [ by [ ¥ o é =S [ dy
Sutludeshinmismsadagduuy assuanudesmsvesssuudiass sdiauilsznouasil
- H d
1. 8AsuRAeMsE (1) Iimsusneondly 2 nsal As
a) nidtlinendszianse agdszaeulddqe 3 asdusl 1dun Yulu
Y AL Qs ar 1 as
a1 1111219999 tazdasundsnIuInIweIse aauaadly
=
A1519% 3.4
b) nstwendsznnsa azdsznevlidne 9 aedual 1dun Tuludaryt
298198971 BRI URAEMITVIBWBITAUs AN 1 - 7 eudiay

aauaad lums1en 3.5

d' LY o X [
Mm99 3.4 vy Mdognsuademands lingnlsziansa

Day_of Week | Hour_of Day | Arrival_rate (AU/N).
Monday 00-01 14
Sunday 22-23 70
Sunday 23-00 -1

M 3.5 giluuyIdsasuatomandwemlszianse 7 dszian = TU - T7 unudae

Arrival_rate Type 1 99 Arrival_rate Type 7 Taelivigfio AUV

Monday 00-01 13 26 5 2 0 1 7
Sunday 22-23 9 42 8 5 1 0 0
Sunday 23-00 -1 -1 -1 -1 -1 -1 -1




= s

Tuns i ifideyadasuatomsuddluuaassr Tuavesiuszuusiassldimuanm
o o ) Y ) [
(1l <1 sguvazmmsdnd Tuadanan i
N Y a 1 R o I~ P v v oq ¥ 4 '
2. 1M IS misdesantlaay Wuszezrafsouaazauldainuans
o a & Y s o é 9 U q ¥
Fr5zIuaunsenIeenanseul dsznou'lidas 2 aeduil & ldun Usziansavazinaims e

UIMIADAYU AIA15199 3.6

d' o Y a v &2
M3199 3.6 tluu TWdnamsldusmsaosanileny

X (mavioan) 15
1 12
2 13
7 25 \

lupsaiinuusiass bitmsuenlszinnsa szuusiasazldnarldusnsanlssan

d‘d ¥ ' Q/
soluganumyszammny <«

Qs J = Y @ r'd 3 1 ar
3. 9asiasssuiten Ysznauliddie 2 aeduy 1dun Usyiansauazsa

MBI TUAIBY AR IUAITIN 3.7

d' o T =4
a1a1ad 3.7 siluny Idoasasssudisuanisinnsa

X (Aaviean) 50
1 20
2 30
7 300

lupsaiinpudrasshilimsusnisznnse ssuudnesezlddanaisssudoniogly

129 LUNNTNUNINY “X

0 ¢ a I ' ~ o v o
4. %1u3u@ﬁu5ﬂ1ﬁ LﬂuﬁauﬂgﬂﬂWﬁuﬂﬂﬂum’imama‘zuu



37

= k4 [ o [ 1
5. AWY1ITD ﬂi%ﬂ@llll‘l]ﬂ'c]ﬂ 2 fA9auy blﬂl!ﬂ ﬂi:mmmmxmmanmmu

Uszan auaaaluaisiai 3.8

{ s
5139 3.8 Juluvu Ildanwensanenauilszan

icle 1 ¢ : (b} 5/.%11)
- X (Mdavlea) 12
1 496
2 5.32
7 22

k4 Aad
3.2 ‘lli’)ﬂq»!ﬁﬂNﬁﬂﬂﬂi'J‘Ui'JN

' aa o ° I o 1 [} = X
Tuduvesdeyansadaszfwundeyadiusaiu 2 dau diuiivilsfedoyanis
aa o d‘ Tt o 1 d' 2 9 aa o d'd

adasmaused limsdwunlszanse vazludruiassfodayaneadasiuiusaniing

° Y] o o ' o 3 o A A el v
Tuunmusznnsa laedoyaninsuunlsziansa sz wunaiuialug Tosedunnerdas

1 {4 [~ 1 =1 [ 1 a ' H
1dun dszinnsaianunuasssudionruniaszsn el sema axwiuiasmwlne-a1n uniad 1
TIMIAMUBIAEMYUA 1321 1FUTAITABAY DATIAFTITBNUAZAINENITD NS IIUN

auilszanse

v @aa o y e
3.21 magnmaaammmmﬁ'iuummﬂnﬂi:mﬂm

a

ao o ° > 1 a
‘ﬁ}ﬂHﬁ7]1\3ﬁﬂﬂﬁnu']uﬁﬂll‘uﬂ’liﬁ')ﬂﬁ?“%WH'JU'J_QQQLW] 2 WNgFInIeU 2552 5\1 7

AuMAUT 2553 daaaslun1sed a-1 Tagswundiuiusaawmet Tuaveaiy

a

11071l 3.5 warasmsnsgaedoyadiuiusasindoyasss (1 wisde 5 wie) F1uIu

YA o

<& o a o A & ' = a yy =
‘Ifﬂm‘il’t)\i“llﬂgaﬂ‘i\iﬂi’l‘lﬁ’)uﬂﬂ 1,568 "U'JINQ WU'ﬂﬂi’]wﬂ'lﬂﬂaﬂﬁmglluu‘l]ﬂﬁlﬂ‘”1ﬂ Iﬂﬂu

ARBET1MIUTOYDITRYADI D 104.89 Awwy. uazliandeuuuuinsguogh 42.96 1uaus0
= P ' @ A @ ° sy A "o A Y
ngenganet lushe 235 Awmy. tazduusafidosiiganed Tuefo 3 Au/mw.
717 3.6 uarasnRdsIUINIEINTB YA WuNAuRGAsS U a luTuEd Fam
17.00 - 18.00 W. UAgaigafe 170 AL/, sesaunfoiua1fing $2a17a1 17.00 -18.00 . Hali
mlndimeanune 160 Awmy. lutwhoudunaldhiisrainsmiusauaiigagainia
I 1 1 1 v ' ]
pomdi 2 ¥2981 T TuFI9Ia1 10.00 - 11.00 1. uazEINenaIINYIIAT 15.00 - 16.00

u.



38

NISNSTVILZ2DAHAT WSO IN2DHATSY

— Normai
100.074 tMean = 104 89
- Std Dev =42.958
N=153568
80.0 B

S s0.0
2
oy i
G N
40.0 N \“
N
20.0 .‘ .
W
oo 150 2(‘:;”-l 250
TS0
= Y g ¥ a
gﬂn 3.5 M1INIENBVBINIIUINIDIINVDYATI
Mean of number of vehicles arranged by day of week and hour of day from 05.00 - 22.00
i)

B 5 8 8

= 58 8 08

=1
emeesemresssasens

Mean of Number of vehicles (No./Hr.)
P
=

£

im0

doy soutsy Sy
Day of week

4' T - ° EY) a o a o [ [ o
7UM 3.6 Anndedinnusanndoyass watssnuy Tua auriuluddam



Moving Average 16 hours period from Raw Data sort by hour
of day and day of week

150

140

120

20 _.r MW I
i i

——16 per. Mov. Avg.
(Number of vehicles)

100 £
/

c; v d' A & & [ ) o Y] ar o 4
7N 3.7 Avmdundounsse 16 ¥ luadnGeaniud Tnaveaiu muduludilam

PR T d' d' c; & o @ A [ Qs -4 t d' Y

N3N 3.7 Aundumdeuiiszes 16 ¥ Tud daFsanninluddant uansainliany
= dd‘ v Y o LY o I'd ] v ::; > o A 1 Yt EY
ByUANga wmﬂu’mmam AUNg - ?jﬂi) %Uiﬂ"llﬂaﬂﬂﬂnuiﬂq%:fﬂ‘llﬁQ'JUIJ?‘I'IC],ﬂmﬂENﬂ‘L!
1 1 A [ ar LA 1 [ o [ o L4 [ ) . v
ﬁ?ﬂ‘ﬁ?ﬂ@uﬂlﬂijuiuﬁﬂﬂ'lﬂMﬂ’l!!ﬂﬂﬂNﬂu 114')1!145;9 (1a195-91aY) clmu!,fmmmu'iﬂmm
o =t £ [ kY A o a g Y o X ' v o
wu%smm'ﬂunqqmwaum °lm1mzmua1mmmndwmmmumqwu‘lumqﬂauﬂmmu

. W I { Qs o = o
uagaaasaauiu lWaunseiagengaluiumsnansuaunuana lius msvee iy

3.2.2 Jeyansadasnusanimsuendszansa

f g P ' v vt o o o i

AU sIsuioudIun1E Ieusundssnnsedlu 7 Usannasuaaslumsian
3.9 Tasdoyansadasmiusadmunmulszinnse 7 dszan dwaasluaisiamanuini a2
84 n-8 Tasdwunsnusamus lusve viu sy iuludlard dioshumauagasdiuiusaniy

2 Tus anduludland dwmsusaunazilsznn swaaslugili 3.8 Sagalii 3.15

A15191 3.9 Usziansoauazminany

' — ERTSY
I saguasznn Ty 7 M

2 soounlszinnaaus 7 nuaua Tudu 12 1179

s % ' - & ] t A I
3 solasesvaEanadts 12 Rulaua Liny 24 119




40

4 salagaisvinalvainu 24 Ml
5 FAUTINN 6 AD
T a 3/
6 soussnn luhu 12 do
& . v &y
7 SOUTTNAAAA 12 doTu

P ' a o P o A & o o
103U 3.8 uaasAmassuusadszani 1 sedsenini Tuavesdy mudulu

o 4 T { o 1Y 1 v v o & Y
dladt wuhmmdeinnusaluiungalilganh lufwhawfeunad Tusvesiu

Mean of number of vehicles type 1 arvanged by day of week and hourof day from 06.08 - 22.00

= = b:H

%

e
=

Mean of Number of vehiclas (No./Hr.)
= =
|

=

Nondsy Taesay Wedossdzy husdoy

yYvrryry

Day of weex

t 1 S 0 = @ = & @ @ o L4
31 3.8 Aundsdusodsaanit 1 YA Tuaveaiu awiuludierd

Mean of number of vehicles typs 2 arranged by day of week and hour of day rom 06.00 - 2260

B o 2
i
{
T
'
i
i
1
1

B
{

=1 &

Mean of Number of vehicles (No./Hn)
= F=3

:

Haadey

AL AT A

Wedresday Mhnly friday Sotardsy Sandey
Day of week

1 ! { o { a & o @ o/ 4
314 3.9 Aundodwousndszani 2 daiFssmus Tuave s iy awduluddad



41

[

Py ' =S o = & @ o
13U 3.9 uaasAuRdsiusadszani 2 dadvanud Tusvesiu awduly
ar Cd ' l { o é’/
dilav wunauadediuiusaluds wmnummmaﬂmﬂmﬁm 7 dszan aundslutiana
wmummmmmawanumnaaammumﬂs a0t 2 lndiFsariy mu°1wmmamw°lu

'Jll‘}’id’]il’]’lﬂﬁdiﬂuTlﬁﬂﬂ'i"mﬂﬂ 2 mmﬂmuwmu

Mean of number of vehiclestype 3 amanged by day of week and hour of day from 06.00 - 2200

s =2 o=

&
/

E=

Mean of Number of vehicles (Na./Hr)
1= =
P
1

s

,,,,,, il

d‘ J a4 o o @ ot & o @ q o J
7N 3.10 AundeTusedszani 3 SaEeanud inveedu awduluddanyd

[ Himmilh,Hﬂﬂmﬂhh,

foy Wedniay
Day ofweek

d‘ 1 d' o d‘ o A @ Qs L
10311 3,10 warasAuRdsduIusallszani 3 Iadsaane Tuave iy awduly

dlard wuhamassinusaluTungalisganilufuhau

Mean of rumberof vehiclestype 4 arranged by day of week and haur of day from 06.60 - 22.00

Z a )
4
3
§
1
!
i
!

b+
i
|
i
)
i

= =1

Mean of Number of vehicles (No./Hr)
= s

nlHl“lJlH:m;”mmlﬂn,nmH“mln,ﬂ“ mlmhmszHmﬂn.d” “lmllu,‘ lmm“hh

bhwn,' Wednesdzy fid
Day of week

4' 1 d' o A:‘ [V} @ o/ Qs Qs 4 °
U 3. Amdsiusadszani 4 e san s Tueveaiu awduludlad



42

Tz 3.1 werasdun@es wusmlszanil 4 fadoanda Tusvesiu e iuluddad
=y

o

(S { o oSt a v Y o o Ao
wmmuaaﬁm1u’;umimmmmmqqmqﬂiunﬂ“manm TI9303UBIUBIVINGY ’luﬂlmzmu

o = = [ ) ~ g 3t [
MnulinunasduIusolssinni 4 lndipeenu

Mean of numberof vehiclestype S amanged by day of week and hour of day from 06.00 - 22,00

2

k=1

b

B

s

19
i
i

o
=3

Mean of Numbor of vehlcles (No./HR.)
=3

s RILE TV _ihn..;‘..... _-“l:ll_x._..,ll:..,.;..ll_“l.l,lu,!.ll_..,,_”JJ‘_l.l_(l‘.a!lI-A.,. i ... R L
ttoodey sty Wednesioy Terdsy tridsy Sautday sundey
Day of week

¢:; 1 = o P o & s as o rd
FUN 3.2aumdeiiusodssani 5 da58en1us7 Inavediu awduludlav

£ — > \\O o 3 o
10311 3.12 waasredsiiuiuInldszani 5 Fagesaius luavesiu anuduly

< Ee 1 ' A e a -2 o/ o = : o

dlev wunamasiiuseludszonn s ldwhiaulisunannluiunga sazluse

Vsznniilinuadsdviusadosigalugadoyaaieansiusu

Mean of number of vehiclestype arranged by day of week and hour of day from 05.60- 22.00

=4 & = =
{
{ '
i
i
i
{
!
H
i
i
s

Mean of Number of vehicles (NO./Hr)
&

» .
i) .
0. l““i T .,i“l,“.._.._.. . ,j.“;i.l;.,.ﬂ,. _.i._.il_l:t‘u‘..,,,-.., v,..:.l.“l.“.. e e et oo oA g
tandy Teesdey Viedsesday sy Pty Satrdey Sandey
Dayof week

d' 1 A o d‘ o A & [ ° o Qs L4
3Uf 3.3 At iuansalsuani 6 3aiEeemud luaveaiu muduludilam



1nUN 3.3 waasnudsiwusodsaanii 6 daGseniuga Tuauesiu auiuly
= 1

@ o r ot $ o Y o W % t { o
dlam wuhaumasdiwiusalufwhouunnndiurga Falidigeniaundesiuiuse

o o
sziani 5 Hsadniioy

Mean of numbar of vehicles type 7 arranged by day of week and hour of day from 06.00- 2200

2

“

L3

o o

"

s
[osmemindoy
™

Maean of Number of vehlcles (No./Hr.)
T A 3
t

E
ky

!H,,,...@. i &hlxm.n& lll,,,...ﬁ, e i, .
Dayof week

d' 1 A o d' [ & [ o a o
31.'71 314 mmasdiuiuselssnni 7 “’t]ﬂl'ifl\iﬂ1llcb"lillﬁsﬂf)\3'3u aduludde

Tugi#i 314 vrasaumdedusodszinni 7 G sanuds Tuveedy anduly
4 d T o o @ o 1w v W gt 1 = =
a1 wunmmassuse luduiinuganniuvga Tagluiudunilimgangasesasuniie

a o o o
IUANIUATBIATATNAIAY

a . a -
3.2.3 ﬂ]ﬁ?!ﬂi'lzﬁ%ﬂuaﬁ’Jﬂﬂ]i!!ﬂﬂllﬂQﬂj'luﬂ]‘ﬂﬂ‘ﬂ“ﬂﬂﬂ‘ﬂ?"ﬂﬂﬂﬂ

Y

idesedoyansIusaInu N mA1 2188 (Frequency) vasdaya lasnindoyase
[~ Y1y I [ & - &K o 1 1 o 9 a T
wulandoyaitluuuuliseiiies (Discrete) I0iIIMIAIANNIRzUTAslEnguiMsMIaT
' I Y . . ot 4 1
AT U9IAAISHANIAULUTITD4 (Poisson Distribution) laglinunasveiteyaluudag
o [ ar @ g a Y O @ 1
1 Tuaveeiu muiuludat WumsimeSifiesduderfonandr (1) lunflazendaedig
oD dIuvesdoyans s I
31317 3.15 9ngtunu x Aesnusaludssnn® Lunw y medwudreuaamaiui
yaawusadsziani 1 Aunigusmsluiudunieianat 06.00 - 07.00 U. wazuAY y M9

<3 3 1 o Ay v o 1 1 o w s
11!‘1]'2']&1]‘14?]']?1')1“1!'\%3&‘1.'1«“’]Ilﬂ%'lﬂﬂ'l'iﬂ1u3mﬂ’lﬂ1ﬂ3"lllu"lﬂ3lﬂuﬂ'lﬂﬂ’lﬁuﬂﬂLﬁNLHJUW'J‘]fﬂﬂﬂ

Y
fl
&R~ v oA = Yo ' d Sy yst v o w o

KIUATLAUAT AD 2.86 %glﬁ‘L!vlﬂ'.l'lﬂ"lﬂ'.l'lilu'lﬂxlllu'Vlvlﬂllﬂ'ﬂuﬂlﬂatﬂﬂﬂﬂuﬂUﬂ'J‘lllﬂ’ﬂW‘]Jinﬂ

£

a P=1 v Y s 9 =
"uay‘aa]ima:mmﬂuuinammnumaga%ia



44

Fitting Number of vehicles type 1 from raw data in Monday
06:00 - 07:00 with PDF from Poisson Distribution

5 .. e i s it e A e . S b - —— - . 0.2:';@0

[ -5 0.2000

>

g £.1500

1]

S

g Fregqency
: 0.1000

§ e e DOE

0.0560

Probability Distribution , 3=2.86

SO o gt e 20,0000
6 7 8 9 10 11 12 3 14 15 16 17 18 19 20
Number of vehicles

:'l =1 ] :1' ) o 4' VY] 1
714 3.15 manfTeumeuamanudvesdoyasuiusatszanii 1 Tutusundsaanar 06.00 -

a1 1 o o
07.00 4. ﬂﬂﬂ"lﬂ'l'luu']ilzlﬂu@%}?ﬂﬂ]iLﬁ]ﬂlﬁNMU‘UW'JGUEN?{

o o

d' [ d' o A d' £l Y =a as
13N 3.6 waaainnudvestwauselszanh 1 Adunldusarsluiusuns

[ v A

1 1 1 ol Y] %
¥R 07.00 — 08.00 . 1&ﬁ$ﬂ1ﬂ311!1415]$!'1ju‘l]'lﬂﬂ]il!i]ﬂllﬂ\“&ﬂﬂw"l“lfaﬂﬁ“Tﬁllﬂ'umliﬂ'l I

8.43
Fitting Number of vehicles type 1 from raw data in Monday
07:00 - 08:00 with PDF from Poisson Distribution
5 = 0.2500
o
<
9
4 02000 2
5
> -
g3 5 01500 5
‘o b 2
= ‘ 2 ‘
) - 2 B Frequ
22 B 0.1000 O requency
I ¥ - > = =PDF
N E
14 00500
o
- g
g i e 0.0000
1112 13 14 15 16 17 18 19 20
Number of vehicles

c; = 4 Py ¥ o = v W Jd t
31]7] 3.16 mmﬁEmmsmmmnmmawagaﬁnmumﬂszmﬂﬂ 1 ‘Imu%ummmm 07.00—

o [} o o
08.00 u. ﬂ'Uﬂ'lﬂ'J"lNU'W%L‘}Juﬁ‘ﬁﬂﬂ'ﬁ&l%ﬂt!ﬂﬂLLUU‘W']"]fEN?{



45

1NITAsgnd1dudeyafisius Iz ausuA s LI NUILU U WITB A Ty
a a o’cdy Y Y Al Y o ) . t KR A ' y A 9k
"m&nuwmu“l‘vmuaum‘w"lﬂ‘lumsi]ma\ﬁzuu FIZAA1IDITMITHIAIANA uWe 15 1S

asaszuy lagazda luunda 1

3.2.4 nantumsleusnmanedy

o Yy 9 d dq wd a g v o ¥
MM ToUD NIRRT AU N udinau luilsadu HasNHUUIYBYAIIN

v

«
] o

9/ v =] ' = ° o ] Yy a ¥ S R
ﬂamN%’iﬂﬂh‘mwmmum'ﬁismuﬂummmiuu‘nﬂnaﬂwsmswummswamammi

1 d' o Ai' 1 s é = < o d'
mANRALIN SN 0FUANUANAINNY FelswazDenaan1s1ai 3.10

3191 3.10 nar lumsIfusasdesauaazlszian

1 13.03
2 13.54
3 15.23
4 17.22
5 19.88
6 16.77
7 17.55

3.2.5 dasImsssutans auenailszian
o 1 { g I'4 'n g)d'
sassssufousouenaudsaandudeyaiiannsamldnatheainno iaa 4%

v at ' 2 o o o
ﬂlﬂﬂﬂ]‘ﬁijuluﬂuw‘luw']q"l HIYTYATBYIAAINTITINN 3.11

13199 3.11 8T 1ABIsuauvo s aunazszian

1 20
2 30
3 50
4 100

150

w




46

6 200

3.2.6 aNueIsauaazlszunan

' Yo Ay a < VoA ¥
ﬂ'nllﬂ‘l'lﬁﬂllﬁazll5ZIﬂVlvlﬂVI1fniﬁllﬂui]Tﬂﬂulﬂﬂiluﬂllagij']]ﬁ']nlﬂ]“ﬂﬁ]u'ﬁﬂﬂ'lvlﬂ

=<

IS Py @ d'
FIUTNWASIDYAAINTT NN 3.12

M3 3.12 ANWEIVBIFUMBT D30

Yaris 3.875
Vios 43
1
Altis 4.54
Camry 4.825
Toyota
Wish 4.56
Avanza 4.15
2
Innova 4.58
Fortuner 4.69
Hiace 4.695
Commuter 5.38
Toyota 3 Ventury 4.84
Majesty 4.84
Alphard 4.85
Jazz _ 39
City 4.395
| Civic 4.54
Honda
Accord 4.935
Freed 4215
2 CRV 4.529
. 1 Lancer 4.595
Mitsubishi
2 Triton 5.105




Space wagon 4.765
Pajero 4.695
Teana 485
Tiida 4.25
1
Tiida Latio 445
Nissan
Navara 5.14
2 X-Trail 4.63
3 Urvan 4.995
V50 4.522
S40 4476
1
S80 4.851
Volvo
C30 4.266
XC60 4.627
2
XC90 4.807
120d Coupe 4.36
Series 3 4531
Series 5 4.841
Series 6 4.82
1
Series 7 5.212
BMW
X6 4.877
74 4.239
M 4.615
: X3 4.569
2
X5 4.854

47

Tuandsaanimluldszdratanndosinuavnannuenvessadsannaanaifii

= A o g = Yy o oA oo <
mmemmﬂmqﬂﬂmuauwa;ga*nm“lﬂmmmimmmaaﬂamsnm 3.13



A9197 3.13 ANvese laemaguenainlsznnia

“Vehicle Type.| Vehicle. Length (Metres)”

1 4.56

2 4.67

3 4.92




a
Unn4

NINUUUNIINAADI UHATHANIINAADI

cl 1 = Z q o 1 A o y
UUNUILNANDINTLUIUMINAGDY Vunou lunmsnaass uaziladonis q Mnerdeq
L 4.( v =3 o d’d LY Li'
AYMTRAUUUNITHAasY e 1HmUSsuNeuaNnuMuIzauveLuUs 1IN ioas undonis
<2 t g A o A& g o v a £ e
mdsnuana1eny Tasntasedulunvudiaswwaazdssanildlunmsnaasslufing
d' o d' o & a1 g/ £y Qs 1 d' ) ar i
aaswilas Suseuiiimisnansie 700 seu Taslimnsdudanlsguitanatsnuluud
ALIDVVDINIINARDI
luauvesdwalsivimsanyuaziims sufsuanuvmsauvs W us1a0e Ao
suse laamaslumdaza Tuave uaduludlaraneadni n1snaaoess 1wy 700 50U
MANUHANAIAM AT ANRTsANUAANAIA d1dsuuINATTIUANAANA 1A
Tugrnveunsesiioilelunisnaassazldszuusiaesniiinisiauiis Iduuusiasa
‘:'do/ d' =4 d' 3 as o a o ] a’g = [] o
fonsunaemsmnaimnzauudl luunsaliagiimsiiyiuiugeaniaaudn 1 ¥99n139
IWszuuisiun 2 Foan NS 1Iuse 30% worlal¥usns 2 ¥eann laaiinsesnuuy
& ~t A A ] o a @ A ° asq Y
msnaand WworFaudeuu Teuisnsunaiiuanaiadu TagiidadedulunssaosssuunlF
lumsnane il guanyuzswReINUALTINIY | BDINY
1 [~ 1 s { o Y] { 4
Tudrugaiissziludiuvesmsemaans i ldvinmsfuasazdasuntonisingen

hiwdgszuudaes

4.1 NIZVIUNTTNANBUASAITDINUUVNTIABITZ U

4.1.1. fnuatagilszasnvesmsdraesszuy
P ° sq v o Jelatal Yo o 2
4.1.1.1 naaputfseuounuudiasan lnaduinanga lagldonsundenmsunned
MUIUNINTBYENIATATIUIUIONTIVTININTULTU SIIUFBIMA 1 FBINS
o e d 4 duny v d . . : 3
4.1.12 wusassimangauiigan ldainded 4.1.1.1 mmvuasuiugeaniauily 2
Foan1e uazimanaasulfToufounadns TagdrassuTewiensndenuauydgiuais

4 P i o a 3 3 ' [
iovu Teunsfimnzauiiga auanumanivesdinmyanumsssuilouriumie

° g :‘i’u a a dl [ 4 °
4.1.2. ﬂ]‘ﬂuﬂﬂ')‘tf’)ﬂ‘ljizﬁﬂﬁﬂ]‘W‘ﬂ‘lﬂ‘ﬂ’lﬂﬂ1§"ﬂ1ﬁi‘)~ﬁ$UH

3 []
4.1.2.1 MPIvdszanTmwuiuuaInMINs AN "lé’fun



®)
O
®)
O
O

HATINE MR IANHA (Total Differences)
wasmﬁmdnﬁugsa‘f (Absolute Differences)
HATIMANUAANA AN B (Sum Square Error)
AURREAIIAANAINA IS I8 (Mean Square Error)

ADsUUUNIATFIUAINAANG A (Standard Deviation Error)

[ dyw a o P2 = o Yy 1
a.1.2.2 MFiadsraninmvesszuy evulemsimunzauiga ldun

O

o O O O ©°O

O

uIney e T ausuluduaid
UMD INDIRABININNTT 10 7109 A1) Tuea 1 uludard

@ @ g ar <
a1nee 1agsin a1 1ue ey Tuludan
naneylagmasnniiuiuinlIney awaa lus ey Tuluddanyd
TiuuInesiaaaalon iy INAge A lue s luddand

zoznafignldifiesnndanuninesiidaneiiosuuiafign mud Tus

Suludlant

Y 9/ o o e s Ed
8ATINMS I FasszUU AT 119 aduludiant

o elan1asy amwdalue auludanyt uenaudssinnso

o Qs v A:‘d d‘ b4 o
4.1.3. Mrinamulsag 9 ﬂuﬂ?]&l!ﬂﬂ?‘l‘f)\ﬂufniﬂ]ﬁ@\iix‘lﬂj

4.1.3.1 Usznnvesuvuiiasy LLUULLﬂﬂﬂS‘é’,Lﬂ‘WSﬂW%@!L‘U‘Uhlliuﬂﬂﬂitmﬂiﬂ

4.1.3.2 TIMIUYDINI 1 FBINNINTD 2 BBINW

4.133 Ll‘U‘lJ51@645615111158[115“15@ alszinveuuuIiany "lﬁ}uﬁ

©)

O

O

O

wuuSaeIsasundsnsuiawuylduals s (NVM: Non-variate arrival rate
model)

nuusiaeasuRaemsEaw LNl Aufoanusa Tue (UVHM:  Uni-variate
arrival rate by hour of day model)

wusIaessasuRdsnsuSwuls fuReauSuluddand (UVDM: Uni-
variate arrival rate by day of week model)
HuuSIaessaT IR AN Iua WUl sAuaestnls ausuluddad aw
%’ﬂmmﬂﬁuaéﬂuﬁ' (BVTMM: Bi-variate True mean value arrival rate by day of

week and by hour of day)



51

o uuufiaeesasuRAsnIsSuIB WL Bl Auaessiuls muTuludland aiu
‘ﬁ"":lillﬂi]]ﬂﬁﬂﬂé&lﬁhllﬁd (BVBMM: Bi-variate Blocked mean value arrival rate
by day of week and by hour of day) _

O uuUTIaBIAsURRA TR ULNY s AU Euls auTuluddey a
F114 Suunamilsziansannaunieun (TVIMM: Tri-variate True mean
value arrival rate by day of week by hour of day and by vehicle type)

o wyuFiaeasuadsnisudwuuulsfuaudands swSuludlar a
F11104 $unAWYTZIANTINAUREORANL (TVBMM: Tri-variate Blocked
mean value arrival rate by day of week by hour of day and by vehicle type)

4.1.3.4 uTsvemsinlFus ms uns@Risumseimia 2 Feana Idus

o uTeemsdn 193 n15UU DY (Random Lane Selection)

@) UI'EJUWJﬂ'ﬁL‘ISIIﬂ%IU% Msuuugay {Secsaw Lane Selection)

O uTUmaﬂﬁm’fﬂ%'u?mmuuummaéuﬁ’cm (Shortest Queue Lane Selection)

o ulswsmsitlFuImauunlndveufviumaiiga (Shortest Distance Lane
Selection)

4.1.3.5 naluns lFusms annlsznnvssuvudians
4.13.6 OAIANEIIITIN muszianvewuLTIa8d
4.1.3.7 Anue150 Mulssinnvsauuiiaes

4.1.3.8 S1usoulumssaseszuy 700 50U

4.13.9 sz8znalluszuudiand

o a a’d‘ o A4 s r'd
O MuuAlaIRTIansz U 14 diav

1
Ly

° s o =) o 4w a = . (3 & o A A W
o twniludlanife 7 T Guidun 1 Aoduduniaunsznaiuin 7 Aedy
s
91Ad
O Swamd leaeTufe 16 52 Tus SuANE106.00 —07.00 1. 719 21.00 - 22.00 U.
Z 1 3 { 2 L 2 t X oa
4.1.3.10 sssruavgn Tuseud 1 2253 555 MINHUISHUARIAMEAYGUIUTRS |

MR 9 50 58U IUNTZNIATY 700 50U AIAIAUIAUGY TusOUT 651-700 3 TAUMINY 605

4.1.4 auyRg ez tadoaanililunmisdiaesssuy
myasdssyuioF oo uan Iz auveUUIIaeInuana1nY 1aenove
A ° At P Wy 1
aulumissianaszuy veasi lilinsuwldsundas laun

O UIUFDINIAB | FBIN1A LAY 2 FOIN



uuseulun1sTIaniszuuAD 700 50U
[ :’/ 9 1 A ' 1 L= -
AANUAVGNTA 1FADAITZNIN 555 D9 605
O szaznaluszuusiasdnly Ao 3112w 700 dad lasurazdUa s 7 Tu ua
= & A 3 1 a o T 2 o Fd
82Ul 16 ¥ 11d AAIUA 06.00 — 22.00 U. Aalu 112 F1TusroniedUay
o :1 o o o &
T1a8INaNUA 700 Tl szeznarsiasaily 78,400 92114
Tuguudiaedliiimsuentszinnse
kY Y a n et & a a4 Y]
o lgnarlumslausms lulimsuesnilsziansofe 15 Mufideny
o sasinsssudlon lulinsuendszinnsofs 50 VIABAY
O ameNT0 lWiinMTuenlssinnsone 4.5 wasAonu
g lvusiassiiinsusnyszmnnso
o nalumslyuSmsuenmulsaansoduaasluaised 3.10
O MFITUHINIENMUYTLNNTOAIAITIIN 3.11

O AMMENTNUENAINUTLANTDAINIT N 3.13

o d o
4.2 4AaNTN131A03I3S VY

A Ao o = 7 ° A o o a 2 =
EN'VNJn’liﬂuuﬂilﬂaﬂullﬂﬂﬁluuUUﬂ'laE)Qﬂa LE’UU"ﬂ']a@Qﬂﬁiuﬂaﬂﬂ'ﬁﬂ']ﬂQIﬂﬂu
by

TuasulunistiassszuuieSeufoUa UM NS ANV ULV TIA0IOATURDINITUID AN 9

Aase 11l

T

4.2.1 HUVD10090AT UR ABNITHIDS TiTa1lslsu (NvM)
a ° o Ao 9 ot o o Pl o . o
HU9INMIHTeYaTIMIUTONNARANT IV TN FTT WU 14 a1 (w) Traudulu
) ) Y ' o
Flanife 734 (@) s luade TuAe 16 93109 (8) A3ua 06.00 —22.00 1. Aanaadluaisn

AMANUIAT -1 YIMIHATINNIMUATITAUNINY 164,460 Al
N = Z}le 2:1 Z%]és Nyqp = 164,460 du “.1)

o & a [ as o o as o of =1
Tas  nygn = wausatuda Tued 2 veviuludanin ¢ dmduddania w wans
Tunanuan 0. a13199% n-1)

° 3 o & o o o s
N  =waswiusanmwe 14 ddeid gova uawesiu aduludilan



53

uUREIus NI an AN U Tuaimavulu 14 ddant snowsuluddand

.
o ° o

A0 7 U Tnui lusdeduie 16 93103 Taodwmuianuaiinife 1,568 %2 1ua 11 q fumn
3113 Faziisusa laomdoNuntaiiny 104.88 A/,
N 164,460

== = 104.88 (4.2)
T 1,568

A =

& Yo a < ' o ° 1o ¥ . »
e 1deasunasnsund ey liulsUsmdwuuiiaes s wundszmnnse vamivv
@ s A qud W o ¥ 1 °
msvaguuy Iame liiludeymihningszvuiass
£ d o z:'/ ° fo 1 ) ' d' °
HAAWFTIMIuIN IdeInnsT1aseszuu luuAazsoy agmimimiauRasye T IuI
& v 9 o s ° T o o {a & 4
50197 Tua a1 iuludant innisdiasessuu 700 501 lasihsausanmnavuaus Tug
(Y] [ % 'd d’ ° d’ o/ ;’1 ° d'
v u muiuludan 71189 T1aIzuTaUN m VITIAUTINUUNITAITIUIUTOUN

MN139120952 VA 700501 AIFUMIN 43 Haduin laaaiaaslumsian 4.1

L < 2;?.—?1 Xwdhm
Xwdh — 30 (43)
Tas = 'm = nisvassszuv luseun m

° & A Y o d o =
Xyanm = snusalugr it a uludlam @ ldanmssaesszuusovii m
., t 4 ° s b o U 4 o =
Twan  =amnaoinnuialud e a uluddam @ vinnissaesszomilu

U 700 S0

AUNITN 4.4 HINSHIA LD AIVDIAUR AT IUIUTDI W Tuasre unldvinnissiase
13 ° 1 c; d’ £y o & d' % Qs 4
52UVIIVIU 700 591 lasnmisriauaasinlgoinnsaiasdszuulua luan 2 Tuludlat ¢

o s o Vv v o o d @ g o Sy Yo =
dUa i wansaunuuaImisaleaudlan 14 dlav NaﬁWﬁﬂulﬂﬂQuﬁﬂ\iﬂ'li'l\m 4.1

= w1 Xwdh
= sw=ltwdh 44
Xan i (4.4)
- 1 - ' { o & @ o sy ¥
Tas %y, = aundevedannasiiuiusasws sawiuludlanminlaninms

DAGREREATR]

a 't A e PR ° 1o
M1319N 4.1 ﬂ“ﬂﬁﬂiﬂu'f]uiﬂ“ﬂulﬂﬂ15i]"laa\ﬁﬁUULLUUMhJHﬂ'J'“JHﬂTIJTJu

2 i ETG o

]
104.77 104.49 104.32 104.77 104.77

104.45 105.16 104.96 104.94 105.46




54

105.59 104.04 105.12 104.62 104.74 104.84 104.69

104.30 104.30 104.89 104.99 104.97 105.08 104.97

104.12 104.29 104.75 104.02 105.35 104.28 104.64

104.66 104.93 104.87 104.57 104.80 104.90 104.67

213 0| 10480 105.44 104.95 - 104.79 104.58 | 104.42 104.52

104.52 104.42 104.83 104.12 105.16 104.79 104.57

104.94 105.20 105.08 103.92 104.60 | 104.72 104.70

104.90 105.14 104.89 104.68 105.10 | 105.17 105.15

105.38 104.78 104.38 104.54 104.91 104.91 104.51

104.46 104.51 105.08 104.11 104.45 105.45 105.12

o 104.47 104.19 104.45 104.36 104.72 105.01 104.66

104.68 104.13 104.72 104.97 104.72 105.10 104.93

105.11 104.64 105.12 105.03 104.86 | 105.07 105.28

104.33 104.88 105.78 104.80 104.66 | 103.99 104.96

INAITI 4.1 Anndovesmimaoiiuause luuhazan TualndiRoanuogi 104 fu/a.
7t 4.1 wamansnfSsuifeuandesausenndoyaisenusunass ausoi 1dnn
M3z UUNNIUTIaeSas taasNd oy linlsisu tadesnuda lue awiuly

o

Meanof aumber of vehices arranged by day ofweek and hosrof doy rom 6.0 220

2

§

3

R L BN, lilu-.pll é lﬂ_ilql s we) Iilypm-_'-_ulil I‘O_’ﬂninl

Bl
= Lane on Vare Mol

* 3

Mean of Numbaer of vehicles (NG . /)
” % w o £ B

|

Moalyy

ﬂ M l' l!l A

Dardey Setey Sakay
Day of week

7 =1 1 d' o =Y a ] { o o 9
sin 4.1 WisuisuauRdsiiusnndoyal N uAINAsTILINIENNMITIaBTz U0

wpuTiaseasindonuy luulslsiu (NvM)



33

d' < v 1 ' ° - A o a
aumin4s uJumsmmﬁmmwmmmuia lﬂﬂmaﬂﬂuﬁlmga'ﬂﬁ

Ayan = Xgn — Nyan (4.5)

Tas  Aygn = @wanszriauusalud Tuai 4 Suddaia & fusausalu

¥ d @ @ < = a
dlant w uluddani ¢ 52 Tuai £ 1indeyansa

H 1 v @ a a ° ' 0 1 2‘,
MmN 4.2 mdriadszaninmvesunuusiaes NvM 1&un masiudua1aianua (TD: Total
Differences) Ha3I4d 1A 1NGNY50! (ABSD: Absolute Differences) Ha3IuA1IANUAANAIATE

@03 (SSE: Sum Square Error) ANRASAINHANAIANIAIT0I (MSE: Mean Square Error)

4.2.2 nuudaeIdns R aemM sV sHRaIMNTI8Y 1M (UVHM)

=

Tunyyihaesiiiauy@sivae lunn 9 32 1uevesinlumsiiassszoy wwiidnsunae
< 1 o o 1439 e 0o o g ° YV S \adm, ot A
manawanaiany Taghisinaduludlan awsaduouteyaiui aide il
TN IR IMIUS ONIIADS HIHINES W HIUT LT T
~ o o a = N & 4 qud
aumsi 4.6 uag 47 @WumsmuIusAT AR e luudazd Tue o 14y

¥ 9 ° 2 o =
mayawmamuumaam ﬂQ!!ﬁﬂ01UG}13TJW 4.3

4 7
Ny = Ywei Xd=1Mwan (4.6)
Tas N, =d3mousolusaluei 4 sounnduluddeidnu 14 §dand

° & i Qs o = o v o s
Nyan = susaluralusdt rveriuludanin @ dwmSuddanian w

— Nn B
A = oo @.7)
Tas %, =dasundomamnialuddTuai 2 veanaiuluddand

15190 4.3 o5 unasnsadlueg Tuan 2 nuvudiaswlsfufsmusa Ty

2,051 3,666 6,155 10,297 12,519 12,624 11,078 11,180




56

113.04 114.08

100 !
e bl

9,463 7,446

96.56 75.98

21.72 21.69 21.78 21.60 21.68 21.75

36.63 36.65 36.49 37.17 36.69 36.55 36.31

62.16 62.20 62.51 62.15 62.08 62.05 61.30

104.03 103.90 104.21 104.04 104.32 104.34 104.90

127.50 127.42 127.17 127.46 127.49 127.43 122,92

128.99 128.01 129.10 129.00 128.69 | 128.87 128.73

112.21 112.56 113.22 112.66 114,13 P33 113.28

114.43 114.09 114.20 113.42 114.07 | 114.03 113.44

128.69 128.30 128.39 128.34 128.32 | 128.26 128.01

140.20 140.33 140.85 139.42 140.04 | 139.53 139.91

141.67 142.48 142.04 141.22 141.87 | 141.81 141.64

141.53 141.18 141.13 140.91 14226 14213 14219

132.33 131.65 132111 13111 131.85 132.69 131.73

111.52 .16 111.66 111.78 111.33 112:04 111.66

96.48 96.63 97.16 97.05 96.57 97.10 96.83

73.78 73.49 74.27 73.66 74.13 74.05 7395

N9 4.4 naaa R aosnuson ldnissiasszvunyuulsfuasiaius Tug
1NNIIIADITZVY 700 50U

71N 4.2 ngaamanfSowidisuaundosmausandeyassanuaundssuiusai ldnn

M39189352 VY 700 50U Tﬂﬂ“l‘fx'u‘uuﬂ"mmé"ﬂﬂmﬁamsmﬁauuuuﬂsﬁmﬁmmn%ﬂm N

v

= ' ° S a o = vy a ' o
VYA UN uuumamuummaﬂmmusaﬂ"lé’f‘lﬂmaga%smmmumumam NVM




57

. Comparisonof ?@Jaaqo_l puqnbefof vehsdes belgeenkaw@ata_anq smuistionunivariate by hour modglm_uk rranged by day of week andhous oiyqihqm %6.0-2280
i
3
E:m ,\‘ #\ ) f'u\ . ‘ ‘\. ﬂ\ . e . )
E RO (1R1TH | 3| /RN (9 R 11 | Rt | A
3 \ \ x
- \ \ o
Py Vo { { S T
- 8 . \ ‘ ﬂ } s Uit B Hos b
Ee \ | | \ | .{ § = Univariate By How Modd!
| ¥ L | ) |

0 ; ! i
=7 | ]
EL i | lI ] i

m TM 1 - HitHt M:y nw w 111 m{

Dayofweek

il 4.2 Wlisuiisuauntesuausanindeyatseiuandes nnsoainnssiassssa

v

HuudasdaT R ULl s ALY T (UVHM)

A191911 4.5 maiadssaniawvewuudasswwuundsiuainsiesi Tus UVEM Wi o

AundeanuAanaintasnImuyTaswuw lutaualsdsy

UVHM | -90.8 | 28,802 897,731‘ 573 2392

o Qs 1 [ < 7] [¥] Z
4.2.3 suudmesensundemmnduundsdufennniuluddant wvbm)

a =)

Tuuuvdaesiifiguyagiude Tunn q ¥ uwesiulumsiiasszuy wiisasunie

3 a3

msnienesa lvaiiu uasasmasnisadmmsas uluddamiuand ety msamao
Foyariuth Guvinmsthdeyasinausonieada  vimwaswmusananuaaiuuly
e 4

aUNIT 4.8 uaz 4.9 mimwaﬂufﬁwmummni"u“l_uﬁﬂmﬁuazmﬁma”mm?;ams

0 s [ & Y] d‘ Y d'
winwlsiuau i ludlany wadnsn lauaainan1swig.s:
— 14 21
Ng = Yw=1Xh=6"wdn (4.8)

Tag Ny =dswousaludu d ludden



58

° (Y = < @ o L4 o o o '
’ﬂ1ﬂ]51’”691'5]Lﬂﬁﬂﬂﬁlﬂﬂﬂuﬂiﬂi]uj'IU'JuclufﬁJﬂWi Tﬂanﬁmmmum lnﬂmmaz

@ % s 1 o % oo o Y @ °
Tludlaniisinglugae 14 dlad Faisnuiueiiy 224 5 Tus smskas s use

awiuludam
_ Na
g = Soa (4.9)
Tas Ay =oasundsmamndenes ualuiuludlanis ¢

d' ) % o L4 (% d' =2 £ d' o
MINN 4.6 waswusaauIuluddaninazdasundonisudadsduforaiusuly

Flant

o [ P o o Sid o C% @
MNTHIAURRTIUIUTOVINHAANTA LADIANITIIa0sZ VULV VLY U 1851 Ty
dUad $1u2U 700 T0U AeNNIIR 4.3 NI TR S MU0 TN T 4.4 HAAWD N

ladanaaaluaisen 4.7

;1' ' o P Vv o s s % d
AN 4.7 ﬂ'lmﬁﬂﬂ'lﬂ'.lﬂ‘iﬂﬂlﬂ_ﬂ'ﬁiﬂai’Ni3UUt!UU!tﬂiWHlﬂU']ﬂ'ﬂl')uiuﬁllﬂ'I‘H

99.82 98.40 99.33 103.64 106.42 112.88 11123
99.41 98.54 100.11 103.92 106.05 113.78 111.66
99.87 98.41 100.11 103.93 106.56 | 113.05 112.33
99.99 98.49 99.63 103.27 105.82 113.69 112.10
99.65 98.11 99.48 103.56 106.57 | 113.25 111.77
99.58 97.78 100.60 103.05 105.71 113.32 M. 77
99.86 98.80 100.05 103.50 106.74 | 113.17 111.36
100.02 98.87 100.18 102.66 -| 106.88 113.35 111.50
99.56 98.59 100.00 10329 106.02 112.95 111.43
99.93 98.77 99.90 103.34 105.86 113.15 111.54
99.96 98.73 99.98 102.60 106.80 113.21 112.26
100.11 99.49 100.38 102.54 105.88 113.56 111.65
99.81 98.20 100.05 103.56 106.75 113.91 112.01
99.85 98.64 99.54 103.13 106.79 113.63 111.64
99.80. 98.00 100.20 102.25 106.01 113.73 112.14
99.93 98.34 99.54 102.96 105.89 113.57 112.14




59

Ui 43 wamimsnfsuiieun e assiuiusoandeyaisa duauetesiuiusad Id
NANTNA0ITZVY 700 s0U laslHuusiasidnsunasmsmndauunlsidstaiusuly
Y r'd Y = 1 ° ;d v o = Y o =]
dla ninveyasziudl uuusiaealiminszaieainlndinsesyuyuiias iy

w515 au NVM tazmisnszaead idmnuusiaes UVHEM Failuiuusiaseteunii

Comparison of Mean of number of vehices between Raw data and simufation univariateby day model result manged by day of week and hour of day fum 06.00- 2.0

]

B

&

=4

HiH AT il o o . o s

as # W P10 i e
i Cta

- {nvaciate By sy blode

Mean of Number of vehicles (No./Hr.)

= = 8
14
v
;1
.4
%
' s
]
L}
' 2
%
: 4
1

=

2

s

il AN Jj‘

3 43 nfFsufevaunasdnusonndeyasiaduamasinnusannms has sz vy

Hpvaewasunaouunlsiua s luddait (uvDm)

A15190 4.8 MAIAYTE ANTMINYe DI Ia0e UVDM WU IR eanuuunsiass NVM uas

1480711 UVHM

° [ a < o LY @ [ [ J
4.2.4 nmm)1amamlmaumsmmuﬂmuammuﬂs mmnim mmu‘lum]mmnn

ANNABUN (BVTMM)

b4
g

Tunpydaediiauyagiuie 6aTuRoMIMDWANAIAUATINT 0T TUT LaZIANA1

@

o o 4 ° £ ° 9 N a o =R =2 '
HAY uluaﬂﬂ1ﬁ IﬂUﬂ’\iﬂ‘IU']ﬂﬂlalluau“‘U'l i]g”1ﬂ“ﬁaf]l“’ﬁﬂUﬂ1u§ﬂ0ﬂ')1n1!ﬂﬂﬂ1\1ﬂﬂﬂ

Joya Mnavindaveauiuludilat uazidasoaue lualunaas

U



60

quN1s 4.10 1ay 4.11 MIMIHaTINIIUIUT0MLI Tuavetu s iuluddaiviuas

o d' =1 < [ o 4
A3 UNAYMINDIAINY Tua aduludam

Nap = Y1 Mwan (4.10)

° [ a < ' @ & d < °_ o
mmsmeasueasnsuduslsugneiuludlanisiedr Tus Tasninigou

dlami 14 dlant ynseasudnusaluiuludlanila q lunaaz T
)"dh —_ T (41 l)

! ° & o @ d o o o o
ﬂ]‘i]ﬂ‘ﬁ 4.9 Naimmmummuwﬂm ﬂ]u')u1uﬂ1’ﬂ1ﬂ!laxﬂﬂi'ﬂﬂﬂﬂﬂ]’ill'lﬁﬂll‘lJiNuﬁﬂiﬂ’J

wuludden

wlsaman Tuavediua

1,504

107.43

1,730

12357

19.71

1,795 1,845 1,866 1,687

: 128.21 131.79 133.29 120.50

1,503 1,807 1,506 I 1,609 l

107.36 129.07 107.57 l 114.93 I

i




61

1,949
¥ 132.43 141.00 139.21 131.71 93.14 77.14
248 477 879 1,526 2,038 2,003 1,668 1,706
17.71 34.07 62.79 109.00 145.57 143.07 119.14 121.86
S [ b ar e % Pt p b SN
S 2,007 2,029 1,872 1,923 1,307
143.36 ' 144.93 ] 133.71

ke il ik u., ¢ -
237 518 L7 1,676
16.93 37.00 76.29 111:29 112.21 119.74 116.07 118.21

PRI NS

2218

ol

1.867

170.07

158.43

133.36




62

U A o o e ° % U o = o
HINURASTININTONINHAGHE N AN INM5T18093 2 UL siug 1092 Tues o iulu
@ d ' = ° @ = 5 ° ' o 3 a4 o
ﬁﬂﬂ]ﬁﬂ1ﬂﬂ'}lﬂaﬂll°ﬁ VIUIU 700 59U ASAUNITN 4.3 INUULUHIAURASVBIAURAYTIUIU

30 AAUNITN 4.4

M990 4.10 Aundssusan ldmssiaesszuuuuunlsiuaesdinsamus i awsuly

B e G
2 PSSy : ST PR | O s
29.77 2045 18.37 _[_ 23.71 18.15 17.56 23.34
46.43 32.75 35.99 37.02 33.03 35.66 34.58
57.66 54.84 59.22 66.98 62.30 75.46 58.70
106.13 104.99 106.15 110.00 108.14 110.80 84.22
135.84 134.88 128.97 139.25 145.29 112.35 95.86
137.27 131.18 121.80 142.59 142.81 119:59 105.05
117.55 106.21 107.63 124.08 119.17 115.94 100.33
109.16 102.34 115.42 121.83 121.97 118.16 110.45
118.00 128.32 128.70 131.38 144.24 122,73 126.62
129.16 131.86 137.89 140.73 144.67 152.06- 143.86
131.49 13321 130.78 139.03 133.76 162.86 160.54
123.45 126.74 132.97 130.59 137.69 169.39 169.05
116.32 120.30 120.80 115.86 2307 15876 170.69
95.97 97.92 100.69 92.69 105.77 134.65 154.52
84.47 83.89 86.42 76.90 93.44 11417 137.21
58.23 65.52 66.19 57.42 66.14 91.17 112.03

1NA 197 4.10 Aadot ol AgauE T audulud@dand sinaundont
Tundazdn Tuavesius inmananduuazuanmaiunu uludlan

71t 4.4 uamsnsnfioufenAmdosausonndeyatiaiuaunassnousai lden
ms$aeaszuy 700 501 TavlFuuuinessasundsmamnd il siuaesinnlsami Tue
awduluddan vindundeunt mindeyaszifiuh uum"mmﬁﬁminszmaéﬁﬁiné’%gaﬂ?a

. ) i
WNNNNY YA IAUAINTI932 Tuaue U N3 3 LuuTIasIneun



Comparisonof Mean of numberef vehicles betwieenRaw data and simalation bivariate true mean model resut traaged by day of week ard four of day from 56,60 2200

w e

¥

b &
—
o
—r
a—

ol

~

.

-
p
pro=y

h ez

|
I

d' = [l = o 3 a  a t = o o :
‘51]71 4.4 uﬁ"anmﬂummaﬂmu’msnmﬂ‘uagai}sqnummaﬂmuaummﬂmﬁmamﬁzuu

o
—
—

w fagat TeVou Meds |

2
P

Mean of Numbor of vebicles (NO./Hr.)
& g & :
s
v
v

!

| H.

Nesndsy Taky hkbi. Seturdey
Dayotweel

“
T
ey

r——a

—
L
PSR - S

i
£

W

suuiassdasuRasuuunsAuaesdunls mwda Tue muiuludnd s unaoun

(BVTMM)

MI1aN 411 Adndsgintmwus wuusiass BYTMM wui UANDIULUIATTIUAN T

.
ot

UUUTIA90U q Aehuin

BVTMM | -74.96 l 22,757 | 609,175 | 388 19.71

o [y d‘ = es Q'J a [ d 1 t:'

4.2.5 yyuavseaTIRaEMINBIaeIn s Ilng e Tuludlars anauade
AAuYUY (BVBMM) -~

Tuwyudasaiiliauyigudasundenisindsiiudsiugausteda Ty aniuly
s o ) s o 1 o r a a, aw
Flavt RN VIV UTIa09 BVTMM uamisaIudsyatudinanuItnisvesuise

3 N .
Preston White Jr., K. Tngfinfiazii@ (Block Means) ad1! 1751092 Tuafaanaunaes uiusolu
& 3’, o o [ as I'd 9/ =1 ar d' aan a o ¢ a
Fluaiu q dmfuyaduluddant wmisdredatu @unish 2.7) uaziiasioSuluddand e
1 o o o w I'd =y & 4

nanuRaeTuINsam L ludlad msalsdunnga Tua (@unsh 2.8)

TAgAIUTITEV0 Preston White Jr., K. 151a1m15amianuiiazduiisooz sy

1 ¥ ¥ '

UTMTANTI842 144 (Hourly Thinning factor) 18aa% sintiusimismiaundesuiusasiesuly
L L4 v w [ o @ . . 4 v 2 °
dlainazdadsdauiaieiuludia1y (Daily Thinaing factor) tie'ldTase1a 2 vz1i1un 19y

MIAUINKITATURDIAITUID I INA NN DGR AL



64

'
aad

Gunamnidoyanadanswsw unneas s ouTanaea T luddant ¢
AWFI TN £ HasmT s ed Tusswiuluddanidiaumsi 4.10 aumsi 4,11 5uns

Anumamastiivsened luaneiuluddew swaadluaisiei 4.2

= Nap

Nan =—1j4— “.10)

A9 4.12 Has s INTam I Tue anduludlaninazsiausa lasmasaisa Tug a1

Suludlani

G

1,866

131.79 133.29

T 3

1,506 1,609

60.00 107.57 114.93

1,931 | 1.829

137.93 | 130.64




158.43

TS ==
A

1,350 1,467 1,398 1,547
22.36 35.07 59.36 84.86 96.43 104.79 99.86 110.50
i il e i :
3 1,776 2,024 2,259 2,370 2,379 2,166 1,919 1,565
; 126.86 144.57 161.36 169.29 169.93 154.71 137.07 111.79

AUMT 4.12 MIMAURAVIIUIUIDAANT103 T Tassauuausamaslug Tuala

9 voanniuazmsarsuiuluddant dwaasluaisei 4.13

ny, =

(;) Ya=1Tan

Vh=67,..21

(4.12)




66

auns 4.13 M3nnladsdana3 1953 104 (Thinning Hours factor) ¥A undesuiusa lu
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max(fy)

M990 4.13 AT aAANLIT 1892 Tuauaz s odanyaT1892 Tua

131.96

g ‘Q 0.907 0.989 1 0.998 0.931 0.787 0.681 0.487

AUMIA 4.14  MsumaiteasiivIusasantseinluddan Tasinasoy

ANRAENN 9 H1 11V IULAZMITAIOTINUK IR0 TU
iy = (=) Yikon 7 S 4
ng = s Zh:ﬁ Ngn Vad = 4. (41 )

aunin 415 msannunitetsaenaain i ludUa1i (Thinning Days factor) 11
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aumsi 4.16 Mianameas asmanduuuulsfugams s luddani
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° a g & a Y @ < 1w = = =
Twusalaemaslus luai & uludad USRI IRAIMIINANINNTA Apgy

& 5w v o ' Y ) o 7 o 1w = =

nminhaesdessdamislui luela 9 awduluddanila 9 mgasuiisasundsnisuda
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n4.16

Aan = Amax * (Mr6q) (4.16)

d‘ ' v W 1 <& o v w ] @ [ L4
M3 4.15 wagusznindatedannsesa lvanulvssaautssedu ludam

B &

eid - V{.‘-’ AN
f&c 7 "Zw?;»,

0.1284 0.1301 0.1317 0.1383 | 0.1476 0.1455
0.2296 0.2325 0.2354 0.2472 | 0.2638 0.2601
0.3854 0.3904 0.3953 0.4150 | 0.4430 0.4367
0.6448 0.6531 0.6613 0.6943 | 0.7411 0.7305
0.7839 0.7941 0.8040 08441 | 0.9010 0.8881
0.7905 0.8007 0.8107 0.8512 | 0.9085 0.8956
0:6937 0.7027 0.7114 0.7469 '| [0.7973 0.7859
0.7001 0.7091 0.7180 0.7538 | 0.8046 0.7931
0.7888 0.7990 0.3090 0.8494 1 0.9066 0.8937
0.8608 0.8720 0.8829 0.9270 | 0.9894 0.9753
0.8700 0.8813 0.8924 - 0.9369 - 1.000 ‘: 0.9857
0.8684 0.8796 0.8906 0.9351 | 0.9981 0.9838
0.8098 0.8203 0.8305 0.8720 | 0.9307 0.9174
0.6851 0.6940 0.7026 0.7377 | 0.7874 0.7762
0.5925 0.6002 0.6077 0.6380 | 0.6810 0.6713
0.4241 0.4296 0.4350 0.4567 | 0.4875 0.4805

d‘ @ = =< @ 1 o @ o d 1 a o ]
13190 4.16 DATURAIMIMND WY TAUAMINH I TH3 mmu‘luﬁﬂmn NINAURATAALIUN
BTy 7] b Wy/ TR B 3 ¥ e

S ]

129.32 127.78 129.44 131.05 137.59 146.86 144.76




130.40 128.85 130.51 132.14 138.75 148.09 145.98
114.43 113.07 114.54 115.96 121.74 129.96 128.10
115.49 114.12 115.58 117.03 122.87 131.15 129.28
130.12 128.57 130.24 131.87 138.45 145.67
142.02 7| 14031 142.14 143.91 151.10 158.97
143.54 141.81 143.65 145.46 152.71 160.67
143.26 141.55 143.37 145.17 152.42 160.36
133.58 132.00 133.71 135.37 142.14 149.54
113.02 111.67 113.12 114.52 120.25 128.35 126.52
97.75 96.58 97.83 99.06 103.99 111.00 109.42
69.98 69.13 70.02 7091 74.44 79.46 78.32
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2175 21.78 2202 2285 2324 2485 24,58
37.% 36.89 36.50 3741 38.74 39.37 41.69
63.17 61.99 63.10 64.75 66.84 71.30 7112
104.95 104.36 106.54 109.32 113.13 120.34 118.72
129.84 127.49 128.95 134.26 137.36 146.89 143.84
129.92 128.53 130.83 135.42 138.87 148.70 146.62
113.64 113.35 114.11 118.97 122.10 129.83 128.00
115.37 114.88 116.37 119.98 123.37 131.27 129.35
129.87 128.64 129.63 135.65 137.69 148.37 145.89
140.32 139.22 140.84 145.76 149.91 159.80 157.50
143.60 142.55 144.19 149.42 152.97 162.60 161.11
143.27 141.67 143.50 148.20 152.23 162.63 159.91
132.65 132.82 133.48 138.54 141.80 151.72 149.26
112.33 112.41 112.08 11691 120.85 127.84 126.70
97.19 96.07 98.54 101.09 104.91 111.36 109.76
74.40 74.10 75.46 77.55 79.99 85.10 84.01
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Comparisan of Mean of number of vehicles betweenRaw data and simulation bivariate true mean model result rranged by day of week and hour of day from 06.06 - 22.00
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52w Elishsundsnsndwandasuanlsziansaimdre Gunnmanihdeyanaada
fnusafiinssuunamnlszansaiisus Fuaadumsed 0-2) sasmsnnuse
wanuaanrfuluddant @ g Tuad 4

auns 4.17 MIMEasILiIuTanued Iu awduludlant vonawlszianse

Nndeyassa Awaaslumsei 4.19

Nopje="Yowmr Rwani (4.17)

A3 4.19 HATIWTIUIUTDT LU 14 Fad e g auduluddand suunaiwilszan

T o6 Typel.
40 81 V 0 85
118 218 117 91 1 1 11
157 23 201 172 4 4 18
196 361 256 156 44 71 420
232 420 239 155 41 L13 708
268 501 227 150 48 100 629
288 453 246 164 31 56 414
344 568 214 157 22 33 165
373 615 294 148 20 46 152
440 776 384 189 16 14 65
428 793 408 160 12 6 31
437 750 343 142 15 2 41
385 711 340 119 14 10 43
309 653 247 75 24 24 13
262 601 205 56 _22 - 28 6
213 419 128 29 14 6 2
25 42 69 60 1 0 79
95 124 98 82 1 0 69
157 205 203 171 2 7 37
199 375 264 187 49 63 341
218 395 226 157 95 144 667
262 478 222 161 61 108 521




285 452 236 162 22 41 294
329 563 258 166 20 54 156
387 623 319 199 14 50 203
464 775 334 167 22 18 63
455 798 390 163 13 6 41
488 761 321 140 9 3 41
421 773 311 132 13 5 32
351 657 247 66 17 11 22
286 617 197 56 10 4 9
209 513 150 28 14 0 3
20 33 75 55 1 0 62
95 144 85 92 2 0 105
155 200 233 202 14 4 32
205 358 268 173 90 81 328
247 393 222 175 96 124 550
277 435 229 153 53 104 458
298 475 283 161 19 21 249
336 593 272 ¥75 28 47 158
399 662 349 155 29 45 163
426 833 373 177 19 17 86
413 801 421 150 9 3 32
459 824 379 148 9 < 36
399 277 344 113 it 4 36
297 716 278 76 31 3 15
327 589 203 P 21 3 8
229 492 156 33 10 0 3
19 47 89 2B ) 0 72
102 138 111 96 1 0 83
151 237 312 182 7 5 52
218 365 308 205 52 53 339
251 430 276 188 83 140 575
338 457 1266 168 37 120 617
298 553 286 182 26 37 355
365 609 296 170 21 56 184
378 686 356 155 26 57 196
448 819 410 198 23 12 64
496 760 449 165 22 8 49
470 746 390 167 14 5 52
396 712 317 133 26 2 33
289 610 280 81 24 4 16
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362 449 315 196 3 2 71
381 552 331 228 2 5 48
452 660 398 216 6 7 37
502 813 416 233 4 1 35
551 903 520 243 4 3 35
538 1052 514 217 5 3 41
531 1116 513 176 9 1 33
503 1074 450 119 12 0 N
464 995 372 72 10 0 6
338 902 278 35 12 0 0

AuIA 4.18 MINIBATURATMILIResEaI @ T muiuludlard swun
o o o Ed @ d ° o o I'd
amlsznnsa Taomaisauddant 14 dJani mmswasmsausoludnludidanila q

1 o [ o da ° [ o
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}"dhk = 4 (4[8)




11.21 14.64 14.5 12.21 0.14 0.5 2.64
1421 26.79 18.86 13.36 35 4.5 2436
15.57 28.21 16.14 11.21 6.79 10.29 47.64
20.86 34.14 15.86 115 436 771 37.21
20.36 32.29 16.86 11.57 1.57 293 21
235 40.21 13.43 11.86 1.43 3.86 1114
27.64 445 22.79 14.21 1 357 14.5
33.14 55.36 23.86 11.93 1.57 1.29 4.64
325 57 27.86 11.64 0.93 0.43 293
34.86 54.36 22.93 10 0.64 0.21 293
30.07 5521 22.21 9.43 0.93 0.36 2.29
25.07 46.93 17.64 471 L21 0.79 1.57
20.43 44.07 14.07 4 0.71 0.29 0.64
14.93 36.64 10.71 2 1 0 0.21
1.43 2.36 5.36 3.93 0.07 0 4.43
6.79 10.29 6.07 6.57 0.14 0 7.5
11.07 14.29 16.64 14.43 1 0129 229
14.64 2357 19.14 12.36 6.43 519 2343
17.64 28.07 15.86 125 6.86 8.86 39029
19.79 31.07 16.36 10.93 3.79 743 <) WAl
2+.29 33193 2021 IS 1.36 1.5 17.79
24 42.36 19.43 Va'a] 2 3:36 =79
285 47229 24.93 11:07 2.07 3.2 11.64
30.43 285 26.64 12.64 1.36 L 6.14
29.5 S7 1 30.07 10.71 0.64 0.21 229
3279 58.86 27.07 10.57 0.64 0.14 2,57
285 55:5 24.57 8.07 0.79 0.29 287,
2121 51.14 19.86 543 2.2 0.21 1.07
23.36 42.07 145 193 1.5 0.21 0.57
16.36 35.14 11.14 236 0.71 0 0.21
1.36 3.36 6.36 6.64 0.21 0 5.14
7.29 9.86 7.93 6.86 0.07 0 5.93
10.79 16.93 22.29 13 0.5 0.36 3.1
15.57 26.07 22 14.64 3.71 3.79 2421
17.93 30.71 19.71 13.43 593 10 41.07
24.14 32.64 19 12 2.64 8.57 44.07
21.29 39.5 2043 13 1.86 2.64 2536
26.07 435 21.14 12.14 1.5 4 13.14
27 49 2543 11.07 1.86 4.07 14
32 58.5 29:2 14.14 1.64 0.86 4.57
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3543 54.29 32.07 11.79 1.57 0.57 3.5
33.57 53.29 27.86 11.93 1 0.36 3.7%
28.29 50.86 22.64 9.3 1.86 0.14 2.36
20.64 43.57 20 5.79 1.71 0.29 1.14
18.14 38.71 13.93 3.64 1.93 0.14 0.64
13.36 29.36 11.21 243 1 0.07 0.29
1.14 293 4.93 343 0.29 0.14 4.86
6.36 8.71 8.14 6.21 0.14 0 45
9.71 15.21 19.14 15.36 0.29 0.36 2.71
14.86 23.86 24.21 13.86 4.07 3.14 25
18.07 28.79 21.57 13.5 5.07 10.29 48.29
21.36 33.14 18.36 121 421 8.79 44.5
21.57 35.57 ¥9.29 12.86 236 3.43 24.07
26.5 40.36 20:5 13.93 2 3.86 14.71
30.36 48.93 28.14 15.07 1.86 4.07 14.93
34.79 58.57 29.64 14.86 179 114 4.14
3314 56.29 2721 12.86 L.71 0.36 214
36.14 56.36 30.21 1129 0.5 w07 294,
29.86 53.14 26.5 9.57 1.43 0.14 243
26.93 47.07 2143 6.36 2 0.29 1.07
25.36 43.86 17.14 4.836 1157 0.21 0.36
14.36 34.57 il N 2.7t 0.36 0.5
1.07 1.86 Dok 343 0.43 0.14 4.79
7.14 7.07 7.36 8.07 0.21 0 7.4
1.5 14,57 2893 Al 0.57 0.14 1.36
18 26.71 34 22.86 0.43 0.36 8.93
21.29 32.36 26.64 16.21 0.79 0.71 14.21
21.5 35.71 25.57 17.5 1.14 021 12:07
27:79 38.64 23.79 15.86 0.57 0:29 9.14
29.57 39.36 26.93 13:29 1 0.07 8
32.36 43.36 28.86 13.5 0.43 0.07 3.93
36.57 59.29 36.29 16.57 0.5 0 3.07
36.93 67.79 40.86 15.36 0.5 0.07 1.5
38.5 70.57 42.43 14.86 0.43 0.14 3.14
37.07 72.93 32.07 12.5 0.64 0.14 3.07
31.64 66.79 27.36 5.93 0.29 0 1.36
26.36 59.64 22.29 4.79 0.21 0 0.43
22 50.64 15.36 243 0.5 0 0.21
2.14 4.43 5.21 4.43 0.21 0 5.93
6.93 7.93 6.5 6.36 0.07 0 7.29
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9 13.93 23 14.79 0.07 0 1.71

15 20.43 255 15.71 0.36 0.36 15
21.14 24.14 2493 15.57 0.79 1 8.86
24.86 34.36 20.29 16.14 0.36 0.86 7.93
25.86 32.07 225 14 0.21 0.14 5.07
27.21 39.43 23.64 16.29 0.14 0.36 343
32.29 47.14 28.43 1543 0.43 0.3 2.64
35.86 58.07 29.71 18.07 0.29 0.07 25
39.36 64.5 37.14 17.36 0.29 0.21 25
38.43 75.14 36.71 15.5 0.36 0.21 293
3793 79.71 36.64 12257 0.64 0.07 2.36
3593 76.71 32.14 8.5 0.836 0 0.57
33.14 71.07 26.57 5.14 0.71 0 0.43
24.14 64.43 19:86 25 0.86 0 0
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422 6.69

7.46 14.22 8.30 6:83 3.00 3.61 7.82
10.95 17.84 13.87 11752 3.1 3.83 3.94
13.48 25.20 18.07 11.31 3.49 4.87 22.33
16.49 29.65 1) 11.17 348 7.50 49.87
19.19 35.52 16.54 10.83 3.76 7.36 45.02
20.61 32.61 17.51 11.65 3.22 4.59 29.92
24.42 40.28 15.10 11.26 2:15 4.17 12.53
26.55 44.38 20.82 10.90 2.54 3.81 11.12
31.20 55.74 26.88 13.34 2.45 249 5.28
30.85 56.57 29.00 11.48 2.46 2.32 331
3112 53.79 24.59 10.41 2.44 237 331
27.72 50.92 24.37 8.75 2.47 250 3.70
22.56 46.52 17.77 5.94 2.72 2.80 2.78
18.91 42.78 15.04 432 2.83 21817 3.22




1536 | 3047 | 979 | 320 | 271 | 276 | 432
375 | 438 | ss59 | 427 | 300 | 312 | 559
600 | 777 | 679 | 577 | 338 | 332 | si5
1048 | 1395 | 1331 | 1134 | 349 | 329 | 373
1383 | 2600 | 1853 | 1305 | 398 | 4356 | 1907
1530 | 2822 | 1645 | 1145 | 625 | 936 | 4670
2086 | 3394 | 1593 | 1144 | 482 | 807 | 3732
2034 | 3257 | 1697 | 1162 | 288 | 403 | 2134
2357 | 3971 | 1880 | 1185 | 263 | 409 | 1155
2803 | 4364 | 2236 | 1409 | 245 | 393 | 1421
3270 | 5502 | 2374 | 1196 | 256 | 264 | 542
3229 | 5660 | 2792 | 1168 | 240 | 236 | 365
3489 | 5468 |-2305 | 1029 | 228 [%239 | 3.3
30197 |55.04 | 2220 [\ l9.68/ |/ 233 | 252 3.09
9503 | 47.62 1789 5341 250 + 266 | 2.69
20692408 | 1445 | 448 |} 247 | 335 290
1950~ 36,78 WIS 7/ 548N L8 38 L 3 M =T=3.65
I IR T T T s YR B ' e (¥
Sar” [ 578 (1asioo | 63 \ [ 2ge | 407 T 906
1041 {1384 L1504 | 1337 |30 |08 | 375
1442 | 2480 | 1807 ACvase | \sse Fosas ) 1839
U0 WUbHEo A ALoAORaaoi b as g | SN | 6.3
19950 | Bobe | iee bt an oy 1 (778 )1 32,90
210871 3388 | W99a | 4151 1wt | 309l 1863
5385 | 4226 1\ 19061 |et22s |S2s87 ] 358, | 11.80
2861 | a7.ar o298 Pt (|0 285T | 384 | 3
3093 Jos9.05 (2703 120515257 | 258 4N 668
2937 | 5753 | 2060 | 1071 | 236 | @34 |/ 387
3250 58.66 | 2714 | 1050|247 | 250 336
2866 | 55.19+| 2482 8392351 246 | 323
2139 | s1a3 | 1991 | 579 | 293 | 269 | 268
2342 | 4246 | 1484 | 436 | 266 | 295 | 294
! 1690 | 3557 | 1109 | 341 | 246 | 319 | 383
| 060007200 | 367 | 474 | 676 | 607 | 270 | 325 | 518
07000800 | 639 | 868 | 783 | 679 | 282 | 338 | 586
1026 | 1626 | 2006 | 1188 | 298 | 319 | 452
1501 | 2556 | 2219 | 1438 | 404 | 406 | 2014
1763 | 3040 | 1992 | 1352 | s6s | ss82 | 4056
2369 | 3290 | 1902 | 1225 | 351 | 876 | 4369
2116 | 3939 | 2062 | 1307 | 297 | 378 | 2593
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43.24 2141 12.2 2.67 415 13.67
48.96 25.13 11.24 2.86 4.33 13.87
58.37 28.80 13.98 2.69 2.57 5.33
54.02 3222 11.96 2.70 2.26 4.09
53.13 27.96 12.03 251 2.29 4.19
50.35 23.01 9.83 2.80 2.40 3.25
43.79 20.10 6.14 2,79 2.43 253
38.49 14.33 435 2.83 2.73 2.719
29.40 11.34 3.33 251 2.70 3.62
436 5.52 3.80 2.98 292 4.80
7.51 7.65 5.68 3.11 3.10 4.87
14.65 17.72 14.11 3.34 3.15 3.69
23.24 24.16 13.76 423 3.62 20.12
28.75 21783 3.7 5.04 8.85 48.11
33.02 18.48 12.77 4.54 8.91 43.94
35.46 1923 12.47 3.36 433 24.40
3997 20.51 13.84 2800 4.21 15.09
48.68 27.68 1513 2.86 4.27 14.98
58.57 29.60 1491 287 2.57 5.02
36;22 27.34 13.11 275 219 3128
56.10 30.08 1154 2.54 210 328
5326 26,28 S O 2.12 3.13
47.19 21.54 6.70 2.84 2.09 2.65
44.33 R 518 283 gt b 2.71
34.67 1147 336 3.18 2.10 3.19
3.89 .97 387 2.30 2.18 4.49
6.12 7.09 7.08 222 2.12 6.88
13.87 25.88 17.98 2.22 225 3.58
26.00 33.93 22.56 2122 221 7.45
3193 26.69 16.56 2.34 2.19 13.61
35.46 2574 17.60 243 2.18 12.37
38.39 23.78 16.05 2.27 2.17 9.33
39.47 26.65 13.77 2.32 2.12 8.29
42.88 28.76 13.54 2:15 222 4.62
58.29 35.73 16.13 222 2.16 3.60
67.59 40.71 15.56 2.12 2.18 289
70.58 42.05 14.90 2.05 2.27 3.45
72.94 32.18 12.68 2:22 2.20 3.59
66.76 2749 6.70 2.15 2.29 2.74
60.53 2243 5.12 2.16 2.25 317
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22.19 50.91 15.66 3.50 2:16 2:15 4.16
397 5.62 5.87 4.42 2.8 232 5:57
6.05 7.48 6.27 6.04 2.20 2.28 7.18

14.27 20.06 25.18 - 15.65 2:15 230 6.59

2047 24.09 24.90 15.70 2:25 2.34 8.68

2441 34.02 20.39 16.16 2.09 2.30 8.13

25.76 31.82 22.55 14.31 2.14 2.26 5.52

27.06 38.88 23.56 16.31 2.12 2.29 4.07

3191 46.84 28.74 15.28 2.17 227 3.44

35.62 57.61 29.87 17.76 222 2.58 3.17

39.10 63.98 36.77 17.30 2.17 2.63 3.19

38.38 75.18 36.42 15.38 a3 2.82 3.41

37.70 80.57 36.59 12.87 2.26 314 3.23

36.07 76.24 3241 8.93 2.29 3.25 2.99

33.20 70.97 26.30 5.73 2.36 3.33 3.37

24.18 64.43 20.27 3.53 2136 3.47 5.18
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AN 422 Aindseansamveanuudiass TVIMM wuh hiradwsaniuuuiiaessu

S
NHIUN

STD

TVIMM | 5,753 | 42,623 | 378,500 | 241 15.51

4.2.7 wuusiaessasundsmsnaauundsuaudands muialaa annulualani
Sunannlsziansa anaunaedane (TVBMM)
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TUNT 4.19 NIRRT AW T At inludand susnmulszinnse
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o d A Y d o Lot y o o a
dUai Ao 14 dlavi NaaWﬁﬂ"lﬂ’ﬂ'lﬂﬂ"ﬁﬂ'IU')ﬂl!lﬁﬁiﬂ\iﬂ]‘i]\iﬂ 4.23

£ N
Nahk = —f:k (4.19)

A15199 4.23 ANRALINOUTaMNT) e anruludda it suuaaanssinnse

il .00-10.00 14 25.79 18.29 11.14 3.14 5.07 30

16.57 30 17.07 11.07 293 8.07 50.57

19.14 35.79 16.21 10.71 3.43 7.14 44.93

20.57 3236 V=53, LloZel 2.2l 4 29.57
24.57 40.57 15.29 11.21 1.57 3.79 11.79
26.64 43.93 21 _10.57 1.43 329 10.86
3143 5543 27.43 13.5 1.14 1 4.64

30.57 56.64 29.14 11.43 0.86 0.43 221

31.21 53.57 245 10.14 1.07 0.14 293
275 50.79 24.29 8.5 1 0.71 3.07
22.07 46.64 17.64 5.36 1.71 1.71 0.93
18.71 4293 14.64 4 1.57 2 0.43

29.93 9.14 2.07 1 0.43 0.14

3 493 4.29 0.07 0 5.64




8.86 7 586 | 007 0 493

1464 | 145 | 1221 | 014 | 05 | 264

2679 | 1886 | 1336 | 35 a5 | 2436

2821 | 1614 | 1121 | 679 | 1029 | 47.64

14 | 1586 | 115 | 436 | 771 | 3721

3229 | 1686 | 1157 | 157 | 2903 | 21

4021 | 1843 | 1186 | 143 | 386 | 1114

415 | 2279 | 1421 I 357 | 145

5536 | 2386 | 1193 | 157 | 129 | 464

57| 2786 | 1164 | 093 | 043 | 293

5436 | 2293 | 10 | o064 | 021 | 293

5521 | 22011 943{..093 | 036 | 229

4695 | 1764 | 471 | 120 029 | 157

2043 | 4407 | 14.07 4 071 | 029 | 0.64
1493 {3664 {1071 2 I 0 0.21
06,0007 LI N T Y. | Hi.oz Y o8 0 a.43
679 [ 11029 | 1607 /| -657 ] 014 0 75

- 08.00,09. W07, 41429 1 71664 | | 14.43 1 029 [ 229
0 25.57 i ond [U1236( | [eds | [sa9 [osas
2807 1 1586 | 125 \|' 686 | 386 | 3929

3107 |- 1636 {1093 [\ 379 [ 743 | 22

B0kt 2DV D 130 1SSy 779

42,36) ) 1943 1 {1125 2 3561129

4720 22393 |01 207 |35 4 116a

59.5. | Je6a 171264 fo1d6 ) | 02 | 6s

57210 (23007 1710\ § (064 | 021 o229

58.86 W 2707|1057 4 064 | 04d| 2557

285 |"Vsss. | 2457 | 807 | 079 A 029 A 257
2020 siaa | 1986 | su3 | 221 [o2r | o7
2336 | 4207|145 {3931 15| 021 | 057
1636 | 3514 | 1114 | 236 | o7 0 0.21
136 | 336 | 636 | 664 | 021 0 5.14
729 | 98 | 793 | 686 | 007 0 5.93
1079 | 1693 | 2229 | 13 05 | 036 | 37
1557 | 2607 | 22 | 1464 | 371 | 379 | 2421
1793 | 3071 | 1971 | 1343 | 5093 0 | 4107
2414 | 3264 | 19 12 | 264 | 857 | 4407
2029 | 395 | 2043 | 13 186 | 264 | 2536
2607 | 435 | 2004 | 1218 | 15 4 13.14
14 27 49 | 2543 | 1107 | 186 | 407 14

84



32 58.5 29.29 14.14 1.64 0.86 457
35.43 54.29 32.07 1179 1.57 0.57 35
33.57 53.29 27.86 11.93 1 0.36 3.71
28.29 50.86 22.64 9.5 1.86 0.14 236
20.64 43.57 20 5.79 1.71 0.29 114
18.14 38.71 13.93 3.64 1.93 0.14 0.64
13.36 29.36 11.21 243 1 0.07 0.29
1.14 293 4.93 3.43 0.29 0.14 4.86
6.36 8.71 8.14 6.21 0.14 0 45
9.71 15.21 19.14 15.36 0.29 0.36 2.71
14.86 23.86 24.21 13.86 4.07 3.14 25
18.07 28.79 2157 13.5 5.07 10.29 48.29
21.36 33.14 18.36 12.71 421 8.79 445
21.57 35.5¢ 19.29 12.86 2.36 3.43 24.07
26.5 40.36 205 13.93 2 3.86 1471
30.36 48.93 28.14 15.07 1.86 4.07 14.93
34.79 58.57 29.64 14.86 1.79 1.14 4.14
33.14 56.29 27:21 12.86 1.71 0.36 214
36.14 56.36 30.21 11.29 0.5 0.07 2.79
29.86 53.14 26.5 9.57 1.43 0.14 243
26.93 47.07 21.43 6.36 2 0.29 107
25.36 43.86 17.14 486 1157 0.21 0.36
14.36 34.57 L .5 RI7 4 0.36 0.5
1.07 1.86 5.21 3.43 0.43 0.14 4.79
7.14 7.07 7.36 8.07 0.21 0 744
1.5 14.57 28.93 19.21 0.57 0.14 1.36

18 26.71 34 22.86 0.43 0:36 §.93
21.29 3236 26.64 16.21 0.79 0.71 14.21
275 35.71 25.57 17.5 1.14 021 12.07
21.79 38.64 23.79 15.86 0.57 0.29 9.14
29.57 39.36 26.93 13.29 1 0.07 8
32.36 43.36 28.86 135 0.43 0.07 393
36.57 59.29 36.29 16.57 0.5 0 3.07
36.93 67 40.86 15.36 0.5 0.07 1.5
385 42.43 14.86 0.43 0.14 3.14
37.07 72.93 32.07 12.5 0.64 0.14 3.07
31.64 66.79 27.36 593 0.29 0 1.36
26.36 59.64 22.29 4.79 0.21 0 0.43

22 50.64 15.36 243 0.5 0 0.21
2.14 4.43 5.21 4.43 0.21 0 5.93
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6.93 7.93 6.5 6.36 0.07 0 7.29
9 13.93 23 14.79 0.07 0 171
15 2043 25.5 15.71 0.36 0.36 7.5

21.14 2414 2493 15.57 0.79 1 8.86

24.86 34.36 20.29 16.14 0.36 0.86 7.93

25.86 32.07 22:5 14 0.21 0.14 5.07

27.21 39.43 23.64 16.29 0.14 0.36 3.43

32.29 47.14 28.43 15.43 0.43 0.3 2.64

35.86 58.07 29.71 18.07 0.29 0.07 2.5

39.36 64.5 37.14 17.36 0.29 0.21 2.5

38.43 75.14 36.71 15.5 0.36 0.21 2.93

37.93 79.71 36.64 12:57 0.64 0.07 2.36

35.93 7671 | 32.14 8.5 0.86 0 0.57

33.14 71.07 26.57 5.14 0.71 0 0.43

24.14 64.43 19.86 %5 0.86 0 0
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sl ulsznsa 7 Usenn sauaasluaisiai 4.24

iin =(3) () £7e1 Bt s Vh'= 67,121 (4.20)

auns 421 M3vaveant1ianIud 1 (Thinning Hour factor) 1A 1Ao7 11150 1
' < Y ' o & a c; v o (e ' u'; =2 o
uaaz lnanmisioaunastiwauge lugs Tnaiuiniiga o2 Tl dedauuased T el
P uAIuE Tneve 1l 16 5 Tl atveslaiodauianedaTu (n,) iduoo
lananansluasiei 4.24
Mp

N e (4.21)

- max(ny)

3197 4.24 ANRdEIIIUIDAALLI N Tnauaz Tatoaany s 1ud Tua

e N

5.34 15.01 18.25 | 18.40 16.15 16.45 '

0.2638 0.4461 0.7411 0.9010 I 0.9085 0.7973 0.8123 '




87

‘ﬂh l 0.9066 ! 0.9945 I - 1.0000 l 0.9980 ’ 0.9307 ‘ 0.7874 ; 0.6810 lr 0.5199 ]
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g = (22) (3) B2Le Bmr Flan vd =1.2,..,7 (4.22)

v W 1 [ o d % - & o 1 A o
aus 4.23 mynfaseaantian Iy ludav (Thinning Day factor) WA unasiuIu
1 [ o J 1 P E— [ s ~ = @ @ 1
o ludaz Tuludanmiunnsdreaundodousaluiuludlaninnniga vz Idlaiodamia
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dda (8,) nannalddsaasluaisei 4.2s
n
0g = —%— (4.23)

max(1g)

. 1 =293 Y ' o o d ¥ o 1 (2 v
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iy = (i) () e R s e vk =12 .7 (4.24)

UMy 4.25 MINNIVBAAUUITMUNAINITLIANTD (Thinning Vehicle type factor) 11

Aundsinousa lunmlsznnnmsdeaundssnnusnlszaniuniiga vz 1a7adedamia
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muﬂi:mmwmmu’mmmunummuﬂszmmn Ao 7 Uszian mvsafiveaauyaniy
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ity = —2& (4.25)

max (1)
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Aark = Amax * (Mn6aPx)

=%

M319% 4.27 wagaautwniaeing 3 Jodo

] 5 B

1 0.0748 | 0.1306 | 0.0702 | 0.0355 | 0.0047 | 0.0056

0.0329

0.1336 | 0.2334 | 0.1254 | 0.0635 | 0.0085 | 0.0100

0.0588

0.2260 ( 0.3946 | 0.2121 | 0.1074 | 0.0143 | 0.0170

0.0995

0.3753 '{ 0.6555 | 0.3523 | 0.1784 | 0.0238 | 0.0282

0.1652

0.4563 | 0.7969 | 0.4283 | 0.2169 | 0.0289 | 0.0343

0.2009

| 0.4602 | 0.8036 | 0.4319 | 0.2187 | 0.0292 | 0.0346

0.2026

0.4038 0.7052 .| 0.3790 | 0.1919 | 0.0256 | 0.0303

0.1778

0.4114 | 0.7185 | 0.3862 | 0.1955 | 0.0261 | 0.0309

0.1811

0.4592 | 0.8019 | 0.4310 | 0.2182 | 0.0291 | 0.0345

0.2021

0.5037 | 0.8797 | 0.4728 | 0.2394 | 0.0319 | 0.0378

0.2218

0.5065 | 0.8845 | 0.4754 | 0.2407 | 0.0321 | 0.0380

0.2230

0.5055 | 0.8828 | 0.4745 | 0.2402 | 0.0321 | 0.0380

0.2225

0.4714 | 0.8232 | 0.4425 | 0.2240 | 0.0299 | 0.0354

0.2075

0.3988 | 0.6965 | 0.3743 | 0.1895 | 0.0253 | 0.0300

0.1756

0.3449 | 0.6024 | 0.3238 | 0.1639 | 0.0219 | 0.0259

0.1518

0.2633 | 0.4598 | 0.2472 | 0.1251 | 0.0167 | 0.0198

0.1159

0.0740 | 0.1292 | 0.0695 | 0.0352 | 0.0047 | 0.0056

0.0326

0.1323 | 0.2310 | 0.1241 | 0.0629 | 0.0084 | 0.0099

0.0582

(4.26)



0.3906

0.2099

0.1063

0.0142

0.0168

0.0985

0.6488

0.3487

0.1765

0.0236

0.0279

0.1635

0.7887

0.4239

0.2146

0.0286

0.0339

0.1988

0.7953

0.4275

0.2164

0.0289

0.0342

0.2005

0.6980

0.3751

0.1899

0.0253

0.0300

0.1759

0.7111

0.3822

0.1935

0.0258

0.0306

0.1793

0.7937

0.4266

0.2160

0.0288

0.0341

0.2001

0.8706

0.4680

0.2369

0.0316

0.0375

0.2195

0.8754

0.4705

0.2382

0.0318

0.0377

0.2207

0.8737

0.4696

0.2378

0.0317

0.0376

0.2203

0.8148

0.4379

0.2217

0.0296

0.0350

0.2054

0.6893

0.3705

0.1876

0.0250

0.0297

0.1738

0.5962

0.3204

0.1622

0.0216

0.0256

0.1503

0.4551

0.2446

0.1238

0.0165

0.0196

0.1147

0.1303

0.0700

0.0355

0.0047

0.0056

0.0328

0.2329

0.1252

0.0634

0.0085

0.0100

0.0587

0.3937

0.2116

0.1071

0.0143

0.0169

0.0993

0.6540

0.3515

0.1780

0.0237

0.0281

0.1649

0.7951

0.4274

0.2164

0.0289

0.0342

0.2004

0.8018

0.4309

0.2182

0.0291

0.0345

0.2021

0.7036

0.3782

0.1915

0.0256

0.0303

0.1774

0.7169

0.3853

0.1951

0.0260

0.0308

0.1807

0.8001

0.4300

0.2177

0.0291

0.0344

0.2017

0.8777

0.4718

0.2388

0.0319

0.0378

0.2213

0.8825

0.4743

0.2402

0.0320

0.0380

0.2225

0.8808

0.4734

0.2397

0.0320

0.0379

0.2220

0.8214

0.4415

0:2235

0.0298

0.0353

0.2071

0.6949

0.3735

0.1891

0.0252

0.0299

0.1752

0.6010

0.3230

0.1636

0.0218

0.0259

0.1515

0.4588

0.2466

0.1249

0.0167

0.0197

0.1157

0.1347

0.0724

0.0367

0.0049

0.0058

0.0340

0.2408

0.1294

0.0655

0.0087

0.0104

0.0607

0.4072

0.2189

0.1108

0.0148

0.0175

0.1026

0.6764

0.3635

0.1841

0.0246

0.0291

0.1705

0.8223

0.4420

0.2238

0.0299

0.0354

0.2073

0.8292

0.4457

0.2256

0.0301

0.0357

0.2090

0.7277

0.3911

0.1980

0.0264

0.0313

0.1834

0.7414

0.3985

0.2018

0.0269

0.0319

0.1869

0.8274

0.4447

0.2252

0.0300

0.0356

0.2086

0.9077

0.4879

0.2470

0.0330

0.0390

0.2288
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0.9127

0.4905

0.2484

0.0331

0.0393

0.2301

0.9109

0.4896

0.2479

0.0331

0.0392

0.2296

0.8494

0.4565
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0.0308

0.0365
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0.1956
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0.0309
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0.0226

0.0267
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0.0204

0.1196

0.1385

0.0744

0.0377

0.0050

0.0060
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0.1921

0.8505
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0.0309

0.0366

0.2144
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0.5015

0.2539

0.0339
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0.2352

0.9382
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02553

0.0341

0.0404

0.2365

0.9363

0.5033

0.2548

0.0340

0.0403

0.2360

0.8731

0.4693

0.2376

0.0317

0.0376

0.2201

0.7387

0.3970

0.2010

0.0268

0.0318

0.1862

0.6389

0.3434

0.1739

0.0232

0.0275

0.1611

0.4877

0.2621

01327

0.0177

0.0210

0.1229

0.1476

0.0793

0.0402

0.0054

0.0064

0.0372

0.2638

0.1418
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0.0096

0.0113

0.0665

0.4461

0.2398

0.1214

0.0162

0.0192

0.1125

0.7411

0.3983

02017

0.0269

0.0319

0.1868

0.9010

0.4342

0.2452

0.0327

0.0388

0.2271

0.9085

0.4883

0.2472

0.0330

0.0391

0.2290

0.7973

0.4285

0.2170

0.0290

0.0343

0.2010

0.8123

0.4366
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0.0295

0.0349

0.2048

0.9066

0.4873

0.2467

0.0329

0.0390

0.2285

0.5715

0.9945

0.5345

0.2706

0.0361

0.0428

0.2507

)| 0.5375

0.9980

0.2721

0.0363

0.0430

0.2521
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0.2716

0.0362

0.0429

0.2516

0.5329
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0.5002

0.2533

0.0338

0.0400

0.2346

0.4509
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0.4232

0.2143

0.0286

0.0339

0.1985

0.3900

0.6810
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0.0247

0.0293

0.1717

0.2977

0.5199

0.2794

0.1415

0.0189

0.0224

0.1311

0.0836

0.1460

0.0785

0.0397
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0.0368
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0.2609

0.1402
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0.0112
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0.2526 | 0.4411 | 0.2371 | 0.1200 | 0.0160 | 0.0190 | 0.1112

0.4196 | 0.7328 | 0.3938 | 0.1994 | 0.0266 | 0.0315 | 0.1847

0.5101 | 0.8909 | 0.4788 | 0.2424 | 0.0323 | 0.0383 | 0.2246

0.5144 | 0.8983 | 0.4828 | 0.2445 | 0.0326 | 0.0386 | 0.2265

0.4514 | 0.7884 | 0.4237 | 0.2145 | 0.0286 | 0.0339 | 0.1987

0.4599 | 0.8032 | 0.4317 | 0.2186 | 0.0292 | 0.0346 | 0.2025

0.5133 | 0.8964 | 0.4818 | 0.2439 | 0.0326 | 0.0386 | 0.2260

0.5631 | 0.9834 | 0.5285 | 0.2676 | 0.0357 | 0.0423 | 0.2479

0.5662 | 0.9888 | 0.5315 | 0.2691 | 0.0359 | 0.0425 | 0.2493

0.5651 | 0.9869 | 0.5304 | 0.2685 | 0.0358 | 0.0424 | 0.2488

0.5270 | 0.9203 | 0.4946 | 0.2504 | 0.0334 | 0.0396 | 0.2320

0.4458 | 0.7786 | 0.4185 | 0.2119 | 0.0283 | 0.0335 | 0.1963

0.3856 | 0.6734 | 0.3619 | 0.1832 | 0.0245 | 0.0290 | 0.1697

0.2944 | 0.5141 | 0.2763 | 0.1399 | 0.0187 | 0.0221 | 0.1296
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5.07 8.85 2.41 0.32 0.38 2.23

9.06 15.82 8.50 431 0.57 0.68 3.99

1532 | 2675 | 1438 | 7.28 0.97 1.15 6.74

2544 | 4444 | 2388 | 12.09 1.61 1.91 11.20

3093 | 54.02 | 29.04 | 14.70 1.96 252 13.62

31.19 | 5448 | 29.28 | 14.82 1.98 234 13.73

27.38 | 47.81 | 25.70 | 13.01 1.74 2.06 12.05

27.89 | 48.71 | 26.18 | 13.25 1.77 2.10 12.28

| 31.13 | 5436 | 29.22 | 14.79 1.97 2.34 13.70

34.15 | 59.63 | 32.05 | 16.23 2.17 2.57 15.03

34.34 | 5996 | 32.23 | 16.32 2.18 2.58 15.12

3427 | 59.85 | 32.17 | 16.29 2.17 2:57 15.09

31.96 | 55.81 | 2999 | 15.19 2.03 2.40 14.07

27.03 | 47.21 | 2538 | 12.85 1.71 2.03 11.90

2338 | 40.83 | 2195 1011 1.48 1.76 10.29




31.17 | 16.75 8.48 1.13 1.34 7.86
8.76 4.71 2.38 0.32 0.38 221
15.66 8.42 4.26 0.57 0.67 3.95
26.48 | 14.23 7.20 0.96 1.14 6.67
4398 | 23.64 | 11.97 1.60 1.89 11.09
53.47 | 28.74 | 14.55 1.94 2.30 13.48
53.92 | 28.98 | 14.67 1.96 2.32 13.59
4732 | 2543 | 12.88 1.72 2.04 11.93
4821 | 2591 13.12 1.75 2.07 12.15
53.80 | 28.92 | 14.64 1.95 2.31 13.56
59.02 | 31.72 | 16.06 2.14 2.54 14.88
59.35 | 31.90 | 16.15 2315, 2.55 14.96
59.23.1 31.83 | 16.12 2.15 2963 14.93
55.23 { 29.69. | 15.03 2.01 2.38 13.92
46.73 | 25:12{12.72 1.70 2.01 11.78
4041 | 21.72 | 11.00 1.47 1.74 10.19
3085 | 16.58 8.40 112 1.33 7.78
8.83 475 2.40 0.32 0.38 2.23
15.79 8.48 4.30 0.57 0.68 3.98
26.69 | 1435 7.26 0.97 1.15 6.73
4434 | 23.83 | 12.06 1.61 1.91 11.18
53.90-| 28.97 | 14.67 1.96 232 13.59
5435 | 2921 14.79 1.97 2.34 13.70
47.70, | 25.64 | 1298 173 2.05 12.02
48.60 \| 26.12 | 1323 1.76 2.09 12.25
54.24 | 29.15 | 1476 1.97 2.38 13.67
59.50 | 31.98+| 16.19 2:16 2.56 15.00
59.83 | 32.16 | 16.28 2.17 2,57 15.08
59.71 | 32.09 | 16.25 2.1% 2.57 15.05
55.68 1°29.93 | 15.15 | 2.02 2.40 14.04
47.11 | 2532 | 12.82 1.71 2.03 11.88
40.74 | 21.90 | 11.09 1.48 1.75 10.27
31.10 | 16.72 8.46 1.13 1.34 7.84
9.13 491 2.49 0.33 0.39 2.30
16.32 8.77 4.44 0.59 0.70 4.12
27.60 | 14.84 7.51 1.00 1.19 6.96
4585 | 24.64 | 1248 1.66 1.97 11.56
55.74 | 29.96 | 15.17 2.02 2.40 14.05
56.21 | 30.21 15.30 2.04 2.42 14.17
49.33 | 26.51 13.42 1.79 2.2 12.44




28.78 | 50.26 | 27.01 13.68 1.82 2.16 12.67
32.12 | 56.09 | 30.15 | 15.26 2.04 241 14.14
3523 | 61.53 | 33.07 | 16.74 2.23 2.65 15.51
3543 | 61.87 | 33.25 | 16.84 2.25 2.66 15.60
3536 | 61.75 | 33.19 | 16.80 224 2.66 15.57
3297 | 57.58 | 3095 15.67 2.09 248 14.52
2790 | 48.72 | 26.18 | 13.26 1.77 2.10 12.28
24.13 | 42.13 | 22.65 | 11.47 1.53 1.81 10.62
18.42 | 32.17 | 17.29 8.75 1.17 138 8.11
5.38 9.39 5.05 2.55 0.34 0.40 237
9.61 16.78 9.02 4.57 0.61 0.72 423
16.25 | 2837 | 15.25 T2 1.03 1.22 7415
26.99 | 47.13 | 2533 | 12.83 1.71 2.03 11.88
32.81 | 57.30 | 30.80 | 15.59 2.08 2.46 14.44
33.09 | 57.78 | 31.06 | 15.72 2.10 2.49 14.57
29.03 | 50.71 | 27.25 | 13.80 1.84 TR 12.78
29.58 | 51.66 | 27.77 | 14.06 1.88 2:22 13.02
33.02 | 57.66 | 3099 | 15.69 | -2.09 248 14.53
36.22 | 63.25 |:34.00 | 17.21 2.30 p- [ 15.94
3642 | 63.60 | 34.18 | 1731 2.31 2.74 16.03
| 36.35 | 6347 | 34.12 | 1727 2.30 193 16.00
A 33.89. | 59.19.| 31.81 16.11 2:15 L 14.92
28.67 | 50.08 | 26.91 13.63 1.82 2.13 12:62
24.80 | 4331 | 23.28 11:79 1.57 1.86 10.92
1893 || 33.06 | 17:77 9.00 1.20 1.42 8.33
5.73 10.01 5.38 272 0.36 0.43 2i52
10.24 { 17.89 9.61 4.87 0.65 0.77 451
1732 | 3024 | 16.26 8.23 1.10 1.30 7.62
28.77 { 50.24 | 27.00 | 13.67 1.82 2.16 12.66
3497 | 61.08 | 32.83 | 16.62 72 263 15.40
3527 | 61.59 | 33.10 | 16.76 224 2.65 15.53
3095 | 54.05 | 29.05 14.71 1.96 2.32 13.62
31.53 | 55.07 | 29.60 | 14.99 2.00 2:37 13.88
35.19 | 61.46 | 33.03 16.72 2:23 2.64 15.49
38.61 | 67.42 | 36.24 | 18.35 245 2.90 17.00
38.82 36.44 | 1845 2.46 2.92 17.09
38.74 | 67.66 | 36.36 | 18.41 2.46 291 17.06
36.13 | 63.09 | 3391 17.17 2:29 2.1 15.90
30.56 | 53.38 | 28.69 | 14.53 1.94 2.30 13.46
26.43 | 46.17 | 2481 12.56 1.68 1.99 11.64
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35.24 | 18.94 9.59 1.28 1.52 8.88

9.90 5.32 2.69 0.36 0.43 2.49

17.69 9.51 4.81 0.64 0.76 4.46

2990 | 16.07 8.14 1.09 1.29 7.54

49.67 | 26.70 | 13.52 1.80 2.14 12.52

60.39 | 32.46 16.43 2.19 2.60 15.22

60.90 | 32.73 | 16.57 2.21 2.62 15.35

53.44 | 2872 | 1454 1.94 2.30 13.47

5445 | 29.27 14.82 1.98 234 13.73

60.77 | 32.66 | 16.54 2:21 2.61 15.32

66.66 | 35.83 18.14 242 2.87 16.80

67.03 | 36.03 | 1824 | 243 2.88 16.90

66.90 (3596 | 18.20 | 243 2.88 16.86

62.38 | 33.53 | 16.98 227 2.68 15.73

52.78 | 2837 | 14.36 1.92 227 13.30

4565 | 24.53 | 12.42 1.66 1.96 1151

34.85-| 18.73 9.43 1.27 1.50 8.78
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3.712 7:53 10.22 8.54 0.00 0.00 7.89

10.96 | 20.24 10.87 8.45 0.09 0.09 10.31

14.57 | 23.49 18.67 | 1598 | 038 0.38 1.68

18.20 | 33.53 | 23.78 | 1448 | 4.08 6.59 39.00

21.54 | 39.00 | 22.19 | 1439 | 3.81 10.49 | 65.74

24.88 | 46.53 | 21.07 | 13.92 4.46 9.28 58.41

26.74 | 4207 | 22.84 | 15.22 2.87 5.20 38.44

31.94 | 5274 19.88 | 1457 | 2.04 493 1533

3463 | 57.11 | 27.30 | 13.74 1.86 4.28 14.12

40.86 | 72.06 | 35.66 | 17.55 1.48 1.30 6.03

39.74 | 73.63 | 37.88 | 14.86 112 0.56 2.87

40.57 | 69.64 | 31.85 | 13.18 1.39 0.18 3.81

3575 | 66.03 | 3158 | 11.05 1.30 0.92 3.99

28.69 | 60.63 | 22.93 6.97 222 2.22 1.21

24.32 | 5581 19.03 520 2.04 2.60 0.56

19 AAALIBR, G 11.88 2.69 1.30 0.56 0.18

233 3.90 6.41 5.58 0.09 0.00 733

8.83 1152 9.10 7.62 0.09 0.00 6.41

14.57 | .19:03 18.85 | 1587 | 0.18 0.65 343

18.47 | 3483 | 2452 | 1737 | 455 5.85 1| 31.67

20.24 | 136.67. | 2098 | 1457 | 8.83 13.38 (' 61.93

27.1271 4438 | 20.62 | 1495 | 5.67 10.02 | 4837

2647 | 4198 | 2192 | 15.04 | 2.04 3.81 27.30

30.55 |5 52.27 | 23.96.] 1542 1.86 5.02 14.48

3593 | 57.85 | 29.63 | 18.47 1.30 4.64 18.85

43.08 | 7197 | 31.02 | 1551 2.04 1.68 6.03

| 4225 | 7410 | 3622 | i5.13 121 0.56 3.81

4532 | 70.67 | 29.81 13.00 | 0.83 0.27 3.81

39.09 | 71.77 | 28.87 | 12.26 1.21 0.47 2.98

32,59 | 61.01 | 2293 6.12 1.57 1.03 2.04

26.56 | 57.29 | 18.29 5.20 0.92 0.38 0.83

19.41 | 47.63 13.92 2.60 1.30 0.00 0.27

1.86 3.07 6.97 S.11 0.09 0.00 5.76

8.83 13.38 7.89 8.54 0.18 0.00 9.75

14.39 | 1858 | 21.63 | 18.76 1.30 0.38 298

19.03 | 3324 | 24388 16.07 8.36 753 30.46




36.49 | 20.62 | 1625 8.92 11.52 | 51.08
4039 | 21.27 | 14.21 493 9.66 | 42.52
44.11 | 2627 | 1495 1.77 1.95 23.13
55.07 | 25.26 | 16.25 2.60 4.37 14.68
6148 | 3241 1439 | 2.69 4.17 15.13
77.35 | 34.63 | 1643 1.77 1.57 7.98
74.37 | 39.09 | 1392 | 0.83 0.27 298
76.52 | 35.19 | 13.74 | 0.83 0.18 334
72.15 | 31.94 | 10.49 1.03 0.38 3.34
66.48 | 25.82 7.06 2.87 0.27 1.39
54.69 18.85 5.11 1.95 0.27 0.74
45.68 14.48 3.07 0.92 0.00 0.27
437 8.27 8.63 0.27 0.00 6.68
12.82 10.31 8.92 0.09 0.00 7.71
22.01 ) 28.98 | 1690 | 0.65 0.47 4.82
3389 | 28.60 | 19.03 4.82 493 31.47
39.92°1.25.62 |/ 17.46 7.1 13.00 | 53.39
4243 |24.70 | 15.60 { 3.43 11.14. | 57.29
51.35, 26.56 | 16.90 | 2.42 343 32.97
56.55 - 2748 | 15.78 1.95 5.20 17.08
6370 | 33.06 | 1439 | 2.42 529 18.20
76.05 | 38.08 | 1838 2.13 112 5.94
70.58 1. 41.69 | 1533 | 2.04 0.74 4.55
69.28 | 3622 | 1551 1.30 0.47 4.82
66.12 | 2943 (1235 | 242 0.18 3.07
56.64 | 26.00 7.53 2.22 0.38 1.48
50.32 18.11 4.73 ot 0.18 0.83
38.17 14.57 3.16 1.30 0.09 0.38
3.81 6.41 4.46 0.38 0.18 6.32
11.32. | 10.58 8.07 0.18 0.00 5.85
19.77 | 2488 | 1997 | 038 0.47 3.52
31.02 | 31.47 | 18.02 5.29 4.08 32.50
3743 | 28.04 | 1755 | 6.59 13.38 | 62.78
43.08 | 23.87 | l16.52 5.47 1143 | 57.85
46.24 | 25.08 | 16.72 3.07 446 | 31.29
5247 | 26.65 | 18.11 2.60 5.02 19.12
63.61 | 36.58 | 19.59 | 2.42 5.29 19.41
76.14 | 38.53 | 19.32 233 1.48 5.38
73.18 | 3537 | 16.72 2.22 0.47 2718
73.27 | 39.27 | 14.68 | 0.65 0.09 3.63
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38.82 | 69.08 | 3445 | 12.44 1.86 0.18 3.16

35.01 | 61.19 | 27.86 8.27 2.60 0.38 1.39

3297 | 57.02 | 22.28 6.32 2.04 0.27 0.47

18.67 | 44.94 14.30 3.25 3.52 0.47 0.65

1.39 242 6.77 4.46 0.56 0.18 6.23

9.28 9.19 9.57 10.49 0.27 0.00 9.28

14.95 18.94 | 37.61 | 24.97 0.74 0.18 1.77

2340 | 3472 | 4420 | 29.72 | 0.56 0.47 11.61

; 27.68 | 42.07 | 3463 | 21.07 1.03 0.92 18.47

35.75 | 4642 | 3324 | 22.75 1.48 0.27 15.69

36.13 | 50.23 | 30.93 | 20.62 0.74 0.38 11.88

3844 | 51.17 | 3501 | 17.28 1.30 0.09 10.40

42.07 | 5637 | 37.52 | 17.55 0.56 0.09 5.11

47.54 | 77.08 | 47.18 | 21.54 | 0.65 0.00 3.99

; 4801 { 88.13 | S53.12 | 19.97 | 0.65 0.09 1.95

50.05 | 91.74 | 55.16 | 19.32 | 0.56 0.18 4.08

48.19 | 94381 | 41.69 | 16.25 0.83 0.18 3.99

41.13 | 86.83 | 35.57 7.71 0.38 0.00 1.77

3427 | 7753 | 2898 | 6.23 0.27 0.00 0.56

28.60 | 65.83 | 19.97 3.16 0.65 0.00 0.27

2.78 5.76 6.77 5.76 0.27 0.00 17t

9.01 10.31 8.45 8.27 0.09 0.00 9.48

11.70 | 18.11 | 2990 | 19.23 0.09 0.00 222

19.50 | 26.56 | 33.15 | 20.42 0.47 0.47 975

2748 | 13138 | 3241 | 20.24 1.03 1.30 11.52

3232 .| 44.67 | 2638 | 2098 | 047 1.12 10.31

33.62 | 41.69 | 29.25 | 1820 | 027 0.18 6.59

3537 | 5126 | 30.73 | 21.18 | 0.18 0.47 4.46

4198 | 61.28 | 36.96 | 20.06 | 0.56 0.65 3.43

46.62 | 7549 | 38.62 | 2349 | 0.38 0.09 3.25

51.17 | 83.85 | 4828 | 22.57 | 0.38 0.27 3:25

49.96 | 97.68 | 47.72 | 20.15 0.47 0.27 3.81

49.31 | 103.62 | 47.63 | 16.34 0.83 0.09 3.07

: 4 46.71 | 99.72 | 41.78 | 11.05 1.12 0.00 0.74

43.08 | 9239 | 3454 6.68 0.92 0.00 0.56

31.38 | 83.76 | 25.82 3.25 1.12 0.00 0.00
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4.98 8.43 10.89 7.80 3.10 3.78 8.05

9.55 18.41 10.70 8.55 3.16 3.59 10.12

14.28 23.25 18.01 15.12 3.25 4.00 3.85

18.17 32.96 23.45 14.29 4.02 5.92 28.92

21.33 39.31 22.36 14.70 4.26 10.09 65.01

24.57 46.04 21.08 13.96 4.55 9.41 58.83

26.51 42.55 2297 15.19 3.60 5.71 38.95

31.55 52.68 19.89 14.44 3.03 5.23 15.72

34.62 57.58 27.02 13.50 2.81 4.65 14.43

40.56 71.94 35.14 17.10 2.56 2.74 6.60

39.98 73.76 38.13 15.13 2.54 244 3.70 -

40.31 69.65 32.15 13.17 2.64 249 4.23

35.72 66.04 31.61 11.38 2.78 e 4.29

28.96 60.28 23.38 7.40 2.94 2.91 2.94

24.55 55.41 19.43 5.54 291 323 3.18

20.13 39.46 12.48 3.67 284 2.66 4.79

3.94 5.10 6.90 5.24 3.20 3:22 6.69

7.79 9.90 8.77 7.39 354 329 6.54

13.97 18.36 17.61 15.14 3.93 3.44 4.34

18.33 33.79 24.06 17.53 4.65 528 25.99

19.94 36.51 21.13 14.62 7.97 12.48 61.13

26.78 44.26 20.66 15.04 6.21 10.32 48.88

26.31 42.46 21.90 15.03 322 4.76 27.82

30.34 51.83 23.84 1553 2.85 5.05 15.17

35.44 57.65 29.31 18.38 2.59 4.88 18.22

42.90 71.83 31.15 15.73 283 2.88 6.76

42.07 73.40 35.85 15.24 2.57 234 4.34

45.02 70.70 30.06 13.07 2:37 230 4.09

3891 71.71 29.07 12.24 2.46 2.40 3.59

32.72 61.01 23.09 6.68 2.63 2.62 3.04

26.95 57.18 18.66 5.68 249 3.1 2.76

19.66 48.05 13.87 3.60 2.62 4.17 3.82




3.94 4.66 7.46 4.95 2.76 4.21 5.44
7.25 11.23 773 8.01 2.88 4.07 9.20
13.85 18.22 19.84 17.09 3.17 4.17 4.29
18.68 32.51 24.45 16.31 7.06 6.82 24.38
22.75 36.56 20.58 16.03 8.95 11.10 50.51
25.65 40.70 21.26 14.48 5.43 9.97 43.00
27.65 43.73 26.16 14.78 3.14 3.55 23.04
30.88 54.39 25.41 16.07 3.18 437 15.14
37.06 60.87 32.06 14.50 3.21 4.55 15.03
39.53 1715 34.69 16.17 281 2.84 8.35
38.44 74.18 39.25 13.74 2.49 241 3.95
42.33 76.23 35.47 13.68 2.50 2.38 3.79
37.26 71.88 31.74 10.78 273 2.45 3.69
27.70 65.51 26.54 7.42 3.31 2.62 2.85
30.10 54.20 19.08 538 2383 2.92 3.04
21.22 45.86 14.52 3.94 2.58 3.40 4.20
3.80 5.50 8.64 7.93 2.67 3.25 6.00
7.92 11.53 10.31 8.95 2.89 3.48 7.56
13.47 21.55 27.21 16.24 3.15 3.46 5.24
19.86 33.16 28.65 19.04 4.69 4.68 26.01
28L15 39.69 25.78 17.69 7.26 11.50 52:52
30.92 4237 24.68 15.57 435 11.26 57.03
28.07 50.81 26.90 16.59 326 4.54 33.25
33.86 56.13 27.25 16.05 3.00 5.09 17.53
34.99 63.24 32:20 14.32 3.13 535 18.34
41.43 75.48 37.69 18.28 298 2.73 6.64
45.96 71.35 4145 15.30 293 229 492
43.88 69.55 36.38 1545 2.68 .23 5.01
36.97 65.78 29.68 12.24 3.11 234 3.78
27.07 56.90 26.10 7.91 3.08 2.52 2.80
23.90 4998 18.41 5.14 3.22 2.67 2.86
17.55 38.47 14.94 3.86 2.65 2.74 3.80
3.76 4.95 6.98 4.56 2.76 297 5.70
7.21 9.97 9.91 7.42 3.13 3.07 6.09
12.25 18.94 23.73 18.66 3.65 3.22 4.26
18.85 30.43 31.30 18.13 5.12 4.15 26.36
23.58 37.32 28.34 17.47 6.42 11.69 62.03
27.42 43.24 23.99 16.72 5.62 11.80 57.72
27.94 46.22 2498 16.65 3.81 5.21 3235
34.47 52.48 26.50 18.01 3.33 5.01 19.52

105



39.49 62.87 35.99 19.55 3.20 541 19.37
4487 75.33 38.50 19.26 3.12 2.75 6.24
4243 73.17 35.54 17.06 2.96 2:15 3.77
47.17 73.05 39.26 14.79 2.55 2.13 391
38.85 69.23 34.64 12.62 2.76 2.12 3.68
35.15 61.76 28.15 8.72 3.15 2.16 2.73
32.93 57.21 22.16 6.55 3.08 221 2.71
19.03 4491 14.54 4.10 3.65 2.17 3.36
3.74 4.12 7.36 4.65 2.45 2.12 5.60
7.62 7.83 9.32 9.52 2.24 2.17 8.84
14.35 17.73 34.46 23.65 2.36 224 3.71
22.82 33.81 44.03 29:36 2.34 229 9.49
27.27 41.72 34.92 21.24 2.46 231 17.77
3532 46.19 33:22 22.40 2.61 216 15.82
35.68 49.76 30.93 20.78 2:44 2.14 12.15
3852 51.03 34.81 17.57 244 219 10.57
41.89 56.21 3715 17.66 2421 2.26 5.66
47.29 77.27 46.33 RI3Q S Jurd 3 201 4.44
4795 88.09 52.94 19.84 2:29 2.28 3.13
50.17 91.85 54,75 19.24 A2 2.31 4.14
48.46 94.92 41.54 16.46 227 2.27 4.29
41.50 87.43 35.75 8.35 2.16 2,31, 298
34.50 77.85 7S 6.36 2.09 233 324
28.81 66.34 20.22 4.02 2.18 D3 436
4.20 6.83 7.44 5.60 7] AR V) 6.94
7.76 9.76 8.05 783 2.20 2.29 9.29
11.50 17.32 L3R 18.03 2:26 2.3 381
18.98 26.00 33.04 20.42 2,28 2.31 8.15
27.18 31.06 32.37 20.28 234 2.47 11.25
31.83 44.64 26.37 21.10 2.14 237 10.50
3331 41.59 28.89 18.51 215 2.26 6.89
35.11 50.64 30.62 21.10 2.19 231 5.04
41.77 61.50 36.70 20.05 2.18 233 3.98
46.82 75.74 38.52 23.35 2.13 245 383
50.96 83.72 47.74 22.73 222 2.60 3.68
50.28 97.33 47.93 20.57 2.33 2.79 4.06
49.67 102.91 47.62 16.68 2.40 3.14 3.66
46.37 100.29 41.74 11.41 242 3.37 2.89
43.16 92.35 34.75 7.04 2.48 3.46 3.63
31.33 83.76 25.80 4.17 2.36 34 6.25
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ComgarisonfMean of numberof vehicles typaSbetiveen] lane and2 lane simuationresuitarranged by day ol week and hourof day from 06.00- 2200
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Comparison Mean of Revenue arrange by vehicle type from simulation result 2 lanes
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Revenue (Bahts./Hr.)
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Comparison Mean of Revenue arrange by vehicle type from simulation result 2 lanes
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3.98 $.52 ali) 3.83 4.87 12.16 2171
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2.64 2.89 235 3:25 7.41 12.97
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6.72 6.80 6.79 6.75 6.57 6.12
7.82 7.53 7.76 8.04 6.59 6.18
7.56 7.23 7.82 7.87 6.65 6.26
6.67 6.48 7.02 6.93 6.58 6.19
6.49 6.62 6.74 6.85 6.51 6.44
6.85 6.64 6.81 7.21 6.52 6.59
6.66 6.78 6.91 7.00 7.16 7.01
6.60 6.63 6.85 6.72 7.39 733
6.46 6.64 6.59 6.77 7.58 7.56
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4.29 3.76 4.35 4.94 2.59 1.98
4.06 3.28 4.75 4.74 2.88 2.23
2:52 241 3.26 3.08 2.80 2.09
2,51 2.59 3.00 3.14 2.89 2057
3.36 3.22 3.54 4.39 2.99 3.20
3.45 3.78 4.03 4.37 4.94 446
3.59 3.47 4.00 3.61 5.70 5.55
3.13 3.68 3.49 3.90 6.43 6.46
2.87 2.83 2.68 3.02 5.33 6.49
1.95 2.06 1.87 2.18 3.62 5.18
1.64 1.65 1.39 1.89 2.64 3.99
1.11 1.22 1.26 1.10 1.21 1.92
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23.54 22.42 22.18 22.87 22.19 19.31 12.39
50.68 50.91 41.73 47.11 56.92 20.64 1537
48.86 41.70 34.10 50.76 53.11 21.90 1591
29.53 22.07 19.66 29.45 28.11 19.98 13.99 _
17.73 18.95 19.09 22.75 23.80 19.83 16.72
20.08 26.02 23.04 25.81 33.05 18.83 19.76
22.28 20.69 23.72 25.06 26.75 29.59 27.40
19.80 20.93 19.99 23.88 21.05 3293 33.10
17.91 18.13 21.62 20.28 22.51 37.48 37.95
15.64 16.80 16.48 15.76 17.91 30.15 37.40
11.12 11.21 11.76 11.15 11.98 19.69 28.97




126
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35.43 31.86 25.69 39.56 39.59 22.50 15.55
23.18 17.42 fid7 23.57 23.62 20.44 13.53
16.55 17.93 18.89 23.06 23.38 21.66 18.05
2115 26.03 2591 28.16 35.70 23.35 25.79
29.73 28.06 31.47 33.60 36.19 42.39 37.34
28.26 28.81 28.38 33.02 29.47 50.63 49.46 -
23.65 24.85 29.01 28.31 32.10 56.33 56:87
19.73 21.81 21.38 19.78 23.34 46.61 57.33
12.17 12.97 13.90 11.44 15.32 30.09 45.14
8.45 9.16 9.31 6.84 11.39 19.71 33.51
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6.53 6.60 6.62 7.54 7.13 1.72 3.70
17.66 17.32 14.64 17.45 20.81 8.12 5.02
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12.63 11.95 13.53 14.64 15.91 18.84 16.41
11.94 12.00 12.01 14.14 12.50 2293 22.18
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129.69 130.61 132.57 148.54 141.86 154.83 75.09
349.03 341.07 286.93 347.94 411.77 164.34 103.44
343.47 303.63 238.02 386.12 392.25 195.39 129.27
208.74 153.32 147.92 229.84 211.98 17535 111.47
139.12 152.93 163.10 201.02 205.55 184.74 153.17
180.76 229.80 223.16 247.58 326.04 198.71 220.03

256.80 241.83 273.52 294.70 320.60 | 379.90 332.29

240.12 243.87 243.28 287.85 253.79 | 463.92 | 450.12

198.85 207.78 246.50 24140 | 276.96 | 527.12 528.44

164.62 181.63 177.01 165.87 196.63 | 420.66 537.92

97.91 103.75 112.34 92.38 124.44 | 254.10 403.85

66.91 72.01 73.60 54.04 91.70 161.27 288.15
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9.74 9.53 958|992 855 | 826
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8.70 8.48 892 | 887 | 846 | 8.4
8.42 8.51 861 | 870 | 844 | 836
8.71 8.52 870 | 903 | 835 | 841
8.50 8.58 867 | 877 | 88 | 875
8.36 8.46 860 | 852 | 904 | 899
8.25 8.39 841 | 854 | 923 | 917
823 8.18 827 | 832 | 889 | 929
7.88 7.98 800 | 804 | 834 | 884
7.69 7.80 784 | 794 | 808 | 849
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17.44 19.10 19.00 22.49 23.24 18.66 16.58
19.17 24.30 21.67 2481 31.03 18.42 19.35
21.55 20.54 22.35 23,72 25.05 21.52 25:57
19.20 19.93 19.39 22.44 20.08 3172 31.57
17.55 17.71 20.60 19.67 21.21 34.39 35:56
15.46 15.94 15.54 1580 16.91 28.84 35.20
11.11 11.28 11.61 10.62 12.15 19.13 26.54
9.21 9.37 9.47 8.39 10.43 14.36 21.23
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26.39 32.21 32.17 34.86 43.51 29.16 31.73
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Comparison Distance from Longest Queue from 4 policies simulation result
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Week | Day_of Week | Hour_of_Day | Number of vehicles
1 | Monday 06-07 14
1 | Monday 07-08 24
1 [ Monday 08-09 42
1 | Monday 09-10 78
1 | Monday 10-11 75
1 | Monday 11-12 80
1 { Monday 12-13 82
1 | Monday 13-14 81
1 | Monday 14-15 87
1 | Monday 15-16 125
1 { Monday 16-17 125
1 | Monday 17-18 139
1 | Monday 18-19 139
1 | Monday 19-20 102
1 | Monday 20-21 95
1 | Monday 21-22 64
1 | Tuesday 06-07 11
1 | Tuesday 07-08 22
1 | Tuesday 08-09 38
1 | Tuesday 09-10 93

_ 1| Tuesday 10-11 68
1 | Tuesday 11-12 116
1 | Tuesday 12-13 94
1 | Tuesday 13-14 85
1 | Tuesday 14-15 71
1 | Tuesday 15-16 88
1 | Tuesday 16-17 104
1 | Tuesday 17-18 97
1 | Tuesday 18-19 114
1 | Tuesday 19-20 92
1 | Tuesday 20-21 67
1 | Tuesday 21-22 72
1 | Wednesday 06-07 12
1 | Wednesday 07-08 18
1 | Wednesday 08-09 32
1 { Wednesday 09-10 63
1 | Wednesday 10-11 70
1 | Wednesday 11-12 64
1 | Wednesday 12-13 83
1 | Wednesday 13-14 106
1 | Wednesday 14-15 89




Saturday

1 | Wednesday 15-16 108
1 | Wednesday 16-17 104
1 | Wednesday 17-18 128
1 | Wednesday 18-19 107
1 | Wednesday 19-20 92
1 | Wednesday 20-21 72
1 | Wednesday 21-22 72
1 | Thursday 06-07 18
1 | Thursday 07-08 26
1 | Thursday 08-09 46
1 | Thursday 09-10 107
1 | Thursday 10-11 137
1 | Thursday 11-12 66
1 | Thursday 12-13 82
1 | Thursday 13-14 103
1 | Thursday 14-15 113
1 | Thursday 15-16 136
1 | Thursday 16-17 115
1 | Thursday 17-18 133
1 | Thursday 18-19 99~
1 | Thursday 19-20 g5
1 | Thursday 20-21 70
1 | Thursday 21-22 63
1 | Friday 06-07 3
1 | Friday 07-08 18
1 | Friday 08-09 55
1 | Friday 09-10 74
1| Friday 10-11 133
1 | Friday 11-12 137
1 | Friday 12-13 115
1 | Friday 13-14 91
1| Friday 14-15 93
1 | Friday 15-16 102
1 | Friday 16-17 146
1 | Friday 17-18 97
1 | Friday 18-19 123
1| Friday 19-20 118
1 | Friday 20-21 89
1 | Friday 21-22 46
1 | Saturday 06-07 17
1 | Saturday 07-08 17
1 | Saturday 08-09 33
1 | Saturday 09-10 116
1 | Saturday 10-11 92
1 11-12 102
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1 | Saturday 12-13 89
1 | Saturday 13-14 97
1 | Saturday 14-15 101
1 | Saturday 15-16 129
1 | Saturday 16-17 169
1 | Saturday 17-18 183
1 | Saturday 18-19 146
1 | Saturday 19-20 144
1 | Saturday 20-21 115
1 | Saturday 21-22 86
1| Sunday 06-07 17
1 | Sunday 07-08 32
1 | Sunday 08-09 52
1 | Sunday 09-10 92
1 | Sunday 10-11 79
1| Sunday 11-12 84
1 | Sunday 12-13 77
1 | Sunday 13-14 97
1 | Sunday 14-15 109
1 | Sunday 15-16 134
1 | Sunday 16-17 159
1 | Sunday 17-18 162
1 | Sunday 18-19 201
1| Sunday 19-20 153
1 | Sunday 20-21 114
1 | Sunday 21-22 87
2 | Monday 06-07 19
2 | Monday 07-08 35
2 | Monday 08-09 54
2 | Monday 09-10 78
2 | Monday 10-11 118
2 | Monday 11-12 92
2 | Monday 12-13 75
2 | Monday 13-14 99
2 | Monday 14-15 105
2 | Monday 15-16 131
2 | Monday 16-17 92
2 | Monday 17-18 113
2 | Monday 18-19 111
2 | Monday 19-20 90
2 | Monday 20-21 88
2 | Monday 21-22 47
2 | Tuesday 06-07 22
2 | Tuesday 07-08 27
2 | Tuesday 08-09 61
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2 | Tuesday 09-10 96
2 | Tuesday 10-11 48
2 | Tuesday 11-12 110
2 | Tuesday 12-13 86
2 | Tuesday 13-14 77
2 | Tuesday 14-15 132
2 | Tuesday 15-16 118
2 | Tuesday 16-17 101
2 | Tuesday 17-18 116
2 | Tuesday 18-19 115
2 | Tuesday 19-20 93
2 | Tuesday 20-21 86
2 | Tuesday 21-22 49
2 | Wednesday 06-07 11
2 | Wednesday 07-08 29
2 | Wednesday 08-09 62
2 | Wednesday 09-10 109
2 | Wednesday 10-11 113
2 | Wednesday 11-12 102
2 | Wednesday 12-13 92
2 | Wednesday 13-14 114
2 | Wednesday 14-15 125
2 | Wednesday 15-16 112
2 | Wednesday 16-17 122
2 | Wednesday 17-18 120
2 | Wednesday 18-19 122
2 | Wednesday 19-20 96
2 | Wednesday 20-21 74
2 | Wednesday 21-22 66
2 | Thursday 06-07 32
2 | Thursday 07-08 27
2 | Thursday 08-09 64
2 | Thursday 09-10 68
2 | Thursday 10-11 125
2 | Thursday 11-12 124
2 | Thursday 12-13 93
2 | Thursday 13-14 103
2 | Thursday 14-15 97
2 | Thursday 15-16 121
2 | Thursday 16-17 127
2 | Thursday 17-18 126
2 | Thursday 18-19 101
2 | Thursday 19-20 91
2 | Thursday 20-21 81
2 | Thursday 21-22 71

148



2 | Friday 06-07 19
2 | Friday 07-08 36
2 | Friday 08-09 53
2 | Friday 09-10 108
2 | Friday 10-11 84
2 | Friday 11-12 102
2 | Friday 12-13 93
2 | Friday 13-14 113
2 | Friday 14-15 119
2 | Friday 15-16 117
2 | Friday 16-17 139
2 | Friday 17-18 115
2 | Friday 18-19 105
2 | Friday 19-20 124
2 | Friday 20-21 102
2 | Friday 21-22 73
2 | Saturday 06-07 19
2 | Saturday 07-08 27
2 | Saturday 08-09 71
2 | Saturday 09-10 103
2 | Saturday 10-11 93
2 | Saturday 11-12 92
2 | Saturday 12-13 103
2 | Saturday 13-14 103
2 | Saturday 14-15 111
2 | Saturday 15-16 i55
2 | Saturday 16-17 153
2 | Saturday 17-18 162
2 | Saturday 18-19 141
2 | Saturday 19-20 130
2 | Saturday 20-21 108
2 | Saturday 21-22 92
2 | Sunday 06-07 23
2 | Sunday 07-08 26
2 | Sunday 08-09 48
2 | Sunday 09-10 79
2 | Sunday 10-11 69
2 | Sunday 11-12 87
2 | Sunday 12-13 105
2 | Sunday 13-14 99
2 | Sunday 14-15 135
2 | Sunday 15-16 138
2 | Sunday 16-17 136
2 | Sunday 17-18 159
2 | Sunday 18-19 149

149



2 | Sunday 19-20 123
2 | sunday 20-21 156
2 | Sunday 21-22 119
3 | Monday 06-07 27
3 | Monday 07-08 44
3 | Monday 08-09 44
3 | Monday 09-10 49
3 | Monday 10-11 134
3 | Monday 11-12 149
3 | Monday 12-13 101
3 | Monday 13-14 79
3 | Monday 14-15 106
3 | Monday 15-16 105
3 | Monday 16-17 122
3 | Monday 17-18 96
3 | Monday 18-19 102
3 | Monday 19-20 78
3 { Monday 20-21 82
3 | Monday 21-22 49
3 | Tuesday 06-07 16
3 | Tuesday 07-08 24
3 | Tuesday 08-09 56
3 | Tuesday 09-10 72
3 | Tuesday 10-11 108
3 | Tuesday 11-12 88
3 | Tuesday 12-13 94
3 | Tuesday i3-14 100
3 | Tuesday 14-15 138
3 | Tuesday 15-16 124
3 | Tuesday 16-17 123
3 | Tuesday 17-18 130
3 | Tuesday 18-19 105
3 | Tuesday 19-20 91
3 | Tuesday 20-21 93
3 | Tuesday 21-22 54
3 | Wednesday 06-07 21
3 | Wednesday 07-08 28
3 | Wednesday 08-09 59
3 | Wednesday 09-10 77
3 | Wednesday 10-11 93
3 | Wednesday 11-12 60
3 | Wednesday 12-13 51
3 | Wednesday 13-14 66
3 | Wednesday 14-15 75
3 | Wednesday | 15-16 90




3 | Wednesday 16-17 81
3 | Wednesday 17-18 103
3 | Wednesday 18-19 83
3 | Wednesday 19-20 77
3 | Wednesday 20-21 75
3 | Wednesday 21-22 58
3 | Thursday 06-07 18
3 | Thursday 07-08 26
3 | Thursday 08-09 68
3 | Thursday 09-10 76
3 | Thursday 10-11 105
3 | Thursday 11-12 105
3 | Thursday 12-13 93
3 | Thursday 13-14 95
3 | Thursday 14-15 113
3 | Thursday 15-16 126
3 | Thursday 16-17 135
3 | Thursday 17-18 139
3 | Thursday 18-19 101
3 | Thursday 19-20 94
3 | Thursday 20-21 72
3 | Thursday 21-22 63
3 1 Friday 06-07 19
3 | Friday 07-08 32
3 | Friday 08-09 57
3 | Friday 09-10 79
3 | Friday 10-11 108
3 | Friday 11-12 110
3 | Friday 12-13 109
3 | Friday 13-14 99
3 | Friday 14-15 135
3 | Friday 15-16 138
3 | Friday 16-17 126
3 | Friday 17-18 147
3 | Friday 18-19 119
3 | Friday 19-20 101
3 | Friday 20-21 104
3 | Friday 21-22 72
3 | Saturday 06-07 20
3 | Saturday 07-08 42
3 | Saturday 08-09 60
3 | Saturday 09-10 89
3 | Saturday 10-11 110
3 | Saturday 11-12 82
3 | Saturday 12-13 107
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3 | Saturday 13-14 85
3 | Saturday 14-15 89
3 | Saturday 15-16 138
3 | Saturday 16-17 153
3 | Saturday 17-18 143
3 | Saturday 18-19 142
3 | Saturday 19-20 135
3 | Saturday 20-21 95
3 | Saturday | 21-22 87
3 | Sunday 06-07 13
3 | Sunday 07-08 30
3 | Sunday 08-09 56
3 | Sunday 09-10 76
3 | Sunday 10-11 81
3 | Sunday 11-12 77
3 | Sunday 12-13 80
3 | Sunday 13-14 80
3 | Sunday 14-15 114
3 | Sunday 15-16 123
3 | Sunday 16-17 165
3 | Sunday 17-18 174
3 | Sunday 18-19 167
3 | Sunday 19-20 157
3 | Sunday 20-21 116
3 | Sunday 21-22 113
4 | Monday 06-07 30
4 | Monday 07-08 33
4 | Monday 08-09 59
4 | Monday 09-10 100
4 | Monday 10-11 105
4 | Monday 11-12 114
4 | Monday 12-13 109
4 | Monday 13-14 84
4 | Monday 14-15 108
4 | Monday 15-16 138
4 | Monday 16-17 104
4 | Monday 17-18 119
4 | Monday 18-19 110
4 | Monday 19-20 85
4 | Monday 20-21 84
4 | Monday 21-22 64
4 | Tuesday 06-07 21
4 | Tuesday 07-08 30
4 | Tuesday 08-09 63
4 | Tuesday 09-10 96
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4 | Tuesday 10-11 99
4 | Tuesday 11-12 132
4 | Tuesday 12-13 105
4 | Tuesday 13-14 105
4 | Tuesday 14-15 102
4 | Tuesday 15-16 143
4 | Tuesday 16-17 125
4 | Tuesday 17-18 120
4 | Tuesday 18-19 104
4 | Tuesday 19-20 97
4 | Tuesday 20-21 81
4 | Tuesday 21-22 47
4 | Wednesday 06-07 34
4 | Wednesday 07-08 41
4 | Wednesday 08-09 40
4 | Wednesday 09-10 110
4 | Wednesday 10-11 150
4 | Wednesday 11-12 171
4 | Wednesday 12-13 119
4 | Wednesday 13-14 125
4 | Wednesday 14-15 137
4 | Wednesday 15-16 155
4 | Wednesday 16-17 126
4 | Wednesday 17-18 122
4 | Wednesday 18-19 109
4 | Wednesday 19-20 90
4 | Wednesday 20-21 71
4 | Wednesday 21-22 57
4 | Thursday 06-07 29
4 | Thursday 07-08 44
4 | Thursday 08-09 42
4 | Thursday 09-10 129
4 | Thursday 10-11 144
4 | Thursday 11-12 118
4 | Thursday 12-13 103
4 | Thursday 13-14 121
4 | Thursday 14-15 135
4 | Thursday 15-16 126
4 | Thursday 16-17 134
4 | Thursday 17-18 140
4 | Thursday 18-19 106
4 | Thursday 19-20 84
4 | Thursday 20-21 79
4 | Thursday 21-22 57
4 | Friday 06-07 19




4 | Friday 07-08 21
4 | Friday 08-09 29
4 | Friday 09-10 113
4 | Friday 10-11 159
4 | Friday 11-12 165
4 | Friday 12-13 125
4 | Friday 13-14 108
4 | Friday 14-15 162
4 | Friday 15-16 147
4 | Friday 16-17 135
4 | Friday 17-18 165
4 | Friday 18-19 67
4 | Friday 19-20 54
4 | Friday 20-21 95
4 | Friday 21-22 73
4 | Saturday 06-07 21
4 | Saturday 07-08 31
4 | Saturday 08-09 84
4 | Saturday 09-10 115
4 | Saturday 10-11 119
4 | Saturday 11-12 99
4 | Saturday 12-13 106
4 | Saturday 13-14 69
4 | Saturday 14-15 94
4 | Saturday 15-16 128
4 | Saturday 16-17 153
4 | Saturday 17-18 162
4 | Saturday 18-19 141
4 | Saturday 19-20 107
4 | Saturday 20-21 107
4 | Saturday 21-22 64
4 | Sunday 06-07 26
4 | Sunday 07-08 a4
4 | Sunday 08-09 a7
4 | Sunday 09-10 70
4 | Sunday- 10-11 70
4 | Sunday 11-12 83
4 | Sunday 12-13 71
4 | Sunday 13-14 106
4 | Sunday 14-15 109
4 } Sunday 15-16 132
4 | Sunday <16-17 166
4 | Sunday 17-18 157
4 | Sunday 18-19 188
4 | Sunday 19-20 156

154



4 | Sunday 20-21 120
4 | Sunday 21-22 98
5 | Monday 06-07 36
5 { Monday 07-08 56
5 | Monday 08-09 48
5 | Monday 09-10 132
5 | Monday 10-11 168
5 | Monday 11-12 160
5 | Monday 12-13 132
5 | Monday 13-14 134
5 | Monday 14-15 108
5 | Monday 15-16 92
5 | Monday 16-17 122
5 | Monday 17-18 131
5 | Monday 18-19 103
5 | Monday 19-20 105
5 | Monday 20-21 83
5 | Monday 21-22 65
5 | Tuesday 06-07 18
5 | Tuesday 07-08 33
5 | Tuesday 08-09 51
5 | Tuesday 09-10 113
5 | Tuesday 10-11 164
5 | Tuesday 11-12 143
5 | Tuesday 12-13 113
5 | Tuesday 13-14 102
5 | Tuesday 14-15 114
5 | Tuesday 15-16 122
5 | Tuesday 16-17 123
5 | Tuesday 17-18 126
5 | Tuesday 18-19 115
5 | Tuesday 19-20 75
5 | Tuesday 20-21 68
5 | Tuesday 21-22 59
5 | Wednesday 06-07 25
5 | Wednesday 07-08 34
5 | Wednesday 08-09 51
5 | Wednesday 09-10 76
5 | Wednesday 10-11 67
5 | Wednesday 11-12 73
5 | Wednesday 12-13 86
5 |-Wednesday 13-14 102
5 | Wednesday 14-15 122
5 | Wednesday 15-16 138
5 | Wednesday 16-17 180
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5 | Wednesday 17-18 159
5 | Wednesday 18-19 172
5 | Wednesday 19-20 124
5 | Wednesday 20-21 134
5 | Wednesday 21-22 77
5 | Thursday 06-07 26
5 | Thursday 07-08 47
5 | Thursday 08-09 62
5 | Thursday 09-10 146
5 | Thursday 10-11 186
5 | Thursday 11-12 163
5 | Thursday 12-13 143
5 | Thursday 13-14 149
5 | Thursday 14-15 147
5 | Thursday 15-16 124
5 | Thursday 16-17 134
5 | Thursday 17-18 122
5 | Thursday 18-19 129
5 | Thursday 19-20 79
5 | Thursday 20-21 78
5 | Thursday 21-22 59
5 | Friday 06-07 27
5 | Friday 07-08 51
5 | Friday 08-09 53
5 | Friday 09-10 118
5 | Friday 10-11 145
5 | Friday 11-12 160
5 | Friday 12-13 112
5 | Friday 13-14 107
5 | Friday 14-15 166
5 | Friday 15-16 148
5 | Friday 16-17 71
5 | Friday 17-18 125
5 | Friday 18-19 135
5| Friday _ 19-20 110
5 | Friday 20-21 99
5 | Friday 21-22 79
5 | Saturday 06-07 25
5 | Saturday 07-08 40
5 | Saturday 08-09 109
5 | Saturday 09-10 141
5 | Saturday 10-11 128
5 { Saturday 11-12 123
5 | Saturday 12-13 114
5 | Saturday 13-14 132




5 | Saturday 14-15 121
5 | Saturday 15-16 144
5 | Saturday 16-17 172
5 | Saturday 17-18 166
5 | Saturday 18-19 124
5 | Saturday 19-20 105
5 | Saturday 20-21 89
5 | Saturday 21-22 91
5 | Sunday 06-07 29
5 | Sunday 07-08 41
5 | Sunday 08-09 92
5 | Sunday 09-10 117
5 | Sunday 10-11 127
5 | Sunday 11-12 104
5 | Sunday 12-13 109
5 | Sunday 13-14 141
5 | Sunday 14-15 139
5 | Sunday 15-16 166
5 | Sunday 16-17 194
5 | Sunday 17-18 184
5 | Sunday 18-19 192
5 | Sunday 19-20 120
5 | Sunday 20-21 146
5 | Sunday 21-22 128
6 | Monday 06-07 31
6 | Monday 07-08 61
6 | Monday 08-09 69
6 | Monday 09-10 142
6 | Monday 10-11 157
6 | Monday 11-12 149
6 | Monday 12-13 132
6 | Monday 13-14 117
6 | Monday 14-15 122
6 | Monday 15-16 150
6 | Monday 16-17 159
6 | Monday 17-18 144
6 | Monday 18-19 143
6 | Monday 19-20 119
6 { Monday 20-21 69
6 | Monday 21-22 60
6 | Tuesday 06-07 35
6 | Tuesday 07-08 46
6 | Tuesday 08-09 81
6 | Tuesday 09-10 105
6 | Tuesday 10-11 116
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6 | Tuesday 11-12 124
6 | Tuesday 12-13 103
6 | Tuesday 13-14 121
6 | Tuesday 14-15 121
6 | Tuesday 15-16 143
6 | Tuesday 16-17 148
6 | Tuesday 17-18 128
6 | Tuesday 18-19 125
6 | Tuesday 19-20 106
6 | Tuesday 20-21 91
6 | Tuesday 21-22 84
6 | Wednesday 06-07 22
6 | Wednesday 07-08 41
6 | Wednesday 08-09 84
~ 6 | Wednesday 09-10 110
6 | Wednesday 10-11 153
-6 | Wednesday 11-12 110
6 | Wednesday 12-13 106
6 | Wednesday 13-14 119
6 | Wednesday 14-15 119
6 | Wednesday 15-16 143
6 | Wednesday 16-17 111
6 | Wednesday 17-18 123
6 | Wednesday 18-19 94
6 | Wednesday 19-20 69
6 | Wednesday 20-21 62
6 | Wednesday 21-22 44
6 | Thursday 06-07 17
6 | Thursday 07-08 69
6 | Thursday 08-09 112
6 | Thursday 09-10 130
6 | Thursday 10-11 178
6 | Thursday 11-12 182
6 | Thursday 12-13 143
6 | Thursday 13-14 143
6 | Thursday 14-15 123
6 | Thursday 15-16 144
6 | Thursday 16-17 144
6 | Thursday 17-18 117
6 | Thursday 18-19 111
6 | Thursday 19-20 79
6 | Thursday 20-21 62
6 | Thursday 21-22 42
6 | Friday 06-07 29
6 | Friday 07-08 39




6 | Friday 08-09 83
6 | Friday 09-10 153
6 | Friday 10-11 159
6 | Friday 11-12 154
6 | Friday 12-13 132
6 | Friday 13-14 132
6 | Friday 14-15 148
6 | Friday 15-16 174
6 | Friday 16-17 144
6 | Friday 17-18 136
6 | Friday 18-19 149
6 | Friday 19-20 124
6 | Friday 20-21 86
6 | Friday 21-22 67
6 | Saturday 06-07 20
6 | Saturday 07-08 34
6 | Saturday 08-09 65
6 | Saturday 09-10 125
6 | Saturday 10-11 131
6 | Saturday 11-12 122
6 | Saturday 12-13 102
6 | Saturday 13-14 127
6 | Saturday 14-15 130
6 | Saturday 15-16 154
6 | Saturday 16-17 150
6 | Saturday 17-18 159
6 | Saturday 18-19 168
6 | Saturday 19-20 141
6 | Saturday 20-21 117
6 | Saturday 21-22 93
6 | Sunday 06-07 22
6 | Sunday 07-08 45
6 | Sunday 08-09 56
6 | Sunday 09-10 79
6 | Sunday 10-11 92
6 | Sunday 11-12 99
6 | Sunday 12-13 94
6 | Sunday 13-14 97
6 | Sunday 14-15 127
6 | Sunday 15-16 134
6 | Sunday 16-17 157
6 | Sunday 17-18 154
6 | Sunday 18-19 195
6 | Sunday 19-20 137
6 | Sunday 20-21 142

159



6 | Sunday 21-22 92
7 { Monday 06-07 34
7 | Monday 07-08 46
7 | Monday 08-09 67
7 | Monday 09-10 120
7 | Monday 10-11 160
7 | Monday 11-12 156
7 | Monday 12-13 95
7 | Monday 13-14 114
7 | Monday 14-15 104
7 | Monday 15-16 135
7 | Monday 16-17 123
7 | Monday 17-18 117
7 | Monday 18-19 108
7 | Monday 19-20 73
7 | Monday 20-21 68
7 | Monday 21-22 45
7 | Tuesday 06-07 13
7 | Tuesday 07-08 35
7 | Tuesday 08-09 69
7 | Tuesday 09-10 118
7 | Tuesday 10-11 142
7 | Tuesday 11-12 148
7 | Tuesday 12-13 114
7 | Tuesday 13-14 125
7 | Tuesday 14-15 128
7 | Tuesday 15-16 110
7 | Tuesday 16-17 155
7 | Tuesday 17-18 132
7 | Tuesday 18-19 130
7 | Tuesday 19-20 105
7 | Tuesday 20-21 98
7 | Tuesday 21-22 64
7 | Wednesday 06-07 15
7 | Wednesday 07-08 49
7 | Wednesday 08-09 48
7 | Wednesday 09-10 146
7 | Wednesday 10-11 164
7 | Wednesday 11-12 147
7 | Wednesday 12-13 118
7 | Wednesday 13-14 110
7 | Wednesday 14-15 136
7 | Wednesday 15-16 148
7 | Wednesday 16-17 124
7 | Wednesday 17-18 129

160



7 | Wednesday 18-19 113
7 | Wednesday 19-20 96
7 | Wednesday 20-21 96
7 | Wednesday 21-22 64
7 | Thursday 06-07 25
7 | Thursday 07-08 38
7 | Thursday 08-09 62
7 | Thursday 09-10 111
7 | Thursday 10-11 141
7 | Thursday 11-12 146
7 | Thursday 12-13 127
7 | Thursday 13-14 113
7 | Thursday 14-15 146
7 | Thursday 15-16 133
7 | Thursday 16-17 136
7 | Thursday 17-18 129
7 | Thursday 18-19 91
7 | Thursday 19-20 108
7 | Thursday 20-21 71
7 | Thursday 21-22 51
7 | Friday 06-07 26
7 | Friday 07-08 37
7 | Friday 08-09 59
7 | Friday 09-10 116
7 | Friday 10-11 152
7 | Friday 11-12 115
7 | Friday 12-13 78
7 | Friday 13-14 118
7 | Friday 14-15 170
7 | Friday 15-16 162
7 | Friday 16-17 153
7 | Friday 17-18 135
7 | Friday 18-19 135
7 | Friday 19-20 94
7 | Friday 20-21 81
7 | Friday 21-22 70
7 | Saturday 06-07 17
7 | Saturday 07-08 32
7 | Saturday 08-09 60
7 | Saturday 09-10 96
7 | Saturday 10-11 105
7 | Saturday 11-12 120
7 | Saturday 12-13 122
7 | Saturday 13-14 102
7 | Saturday 14-15 100
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7 | Saturday 15-16 137
7 { Saturday 16-17 142
7 | Saturday 17-18 163
7 | Saturday 18-19 168
7 | Saturday 19-20 125
7 | Saturday 20-21 95
7 | Saturday 21-22 81
7 | Sunday 06-07 32
7 | Sunday 07-08 27
7 | Sunday 08-09. 49
7 | Sunday 09-10 83
7 | Sunday 10-11 73
7 | Sunday 11-12 95
7 | Sunday 12-13 91
7 | Sunday 13-14 95
7 | Sunday 14-15 137
7 | Sunday 15-16 134
7 | Sunday 16-17 132
7 | Sunday 17-18 178
7 | Sunday 18-19 151
7 | Sunday 19-20 180
7 | Sunday 20-21 122
7 | Sunday 21-22 176
8 | Monday 06-07 40
8 | Monday 07-08 50
8 | Monday 08-09 75
8 | Monday 09-10 149
8 | Monday 10-11 122
8 | Monday 11-12 161
8 | Monday 12-13 137
8 | Monday 13-14 127
8 | Monday 14-15 147
8 | Monday 15-16 142
8 | Monday 16-17 147
8 | Monday 17-18 147
8 | Monday 18-19 128
8 | Monday 19-20 109
8 | Monday 20-21 97
8 | Monday 21-22 62
8 | Tuesday 06-07 18
8 | Tuesday 07-08 33
8 | Tuesday 08-09 59
8 | Tuesday 09-10 124
8 | Tuesday 10-11 151
8 | Tuesday 11-12 158

162



8 | Tuesday 12-13 133
8 i Tuesday 13-14 139
8 | Tuesday 14-15 170
8 { Tuesday 15-16 129
8 | Tuesday 16-17 151
8 | Tuesday 17-18 138
8 | Tuesday 18-19 158
8 | Tuesday 19-20 117
8 | Tuesday 20-21 63
8 | Tuesday 21-22 58
8 | Wednesday 06-07 15
8 | Wednesday 07-08 41
8 | Wednesday 08-09 83
8 | Wednesday 09-10 139
8 | Wednesday 10-11 171
8 | Wednesday 11-12 154
8 | Wednesday 12-13 112
8 | Wednesday 13-14 119
8 | Wednesday 14-15 169
8 | Wednesday 15-16 171
8 | Wednesday 16-17 149
8 | Wednesday 17-18 153
8 | Wednesday 18-19 145
8 | Wednesday 19-20 117
8 | Wednesday 20-21 94
8 | Wednesday 21-22 81
8 | Thursday 06-07 23
8 | Thursday 07-08 38
8 | Thursday 08-09 53
8 | Thursday 09-10 129
8 | Thursday 10-11 153
8 | Thursday 11-12 187
8 | Thursday 12-13 152
8 | Thursday 13-14 102
8 | Thursday 14-15 131
8 | Thursday 15-16 152
8 | Thursday 16-17 140
8 | Thursday 17-18 148
8 | Thursday 18-19 150
8 | Thursday 19-20 120
8 | Thursday 20-21 110
8 | Thursday 21-22 77
8 | Friday 06-07 15
8 | Friday 07-08 45
8 | Friday 08-09 68

163



8 | Friday 09-10 115
8 | Friday 10-11 147
8 | Friday 11-12 185
8 | Friday 12-13 141
8 | Friday 13-14 129
8 | Friday 14-15 165
8 | Friday 15-16 151
8 | Friday 16-17 155
8 | Friday 17-18 146
8 | Friday 18-19 151
8 | Friday 19-20 98
8 | Friday 20-21 100
8 | Friday 21-22 52
8 | Saturday 06-07 17
8 | Saturday 07-08 52
8 | Saturday 08-09 72
8 | Saturday 09-10 130
8 | Saturday 10-11 92
8 | Saturday 11-12 134
8 | Saturday 12-13 134
8 | Saturday 13-14 123
8 | Saturday 14-15 125
8 | Saturday 15-16 169
8 | Saturday 16-17 178
8 | Saturday 17-18 165
8 | Saturday 18-19 160
8 | Saturday 19-20 122
8 | Saturday 20-21 106
8 | Saturday 21-22 96
8 | Sunday 06-07 15
8 | Sunday 07-08 38
8 | Sunday 08-09 90
8 | Sunday 09-10 89
8 | Sunday 10-11 88
8 | Sunday 11-12 117
8 | Sunday 12-13 107
8 | Sunday 13-14 108
8 | Sunday 14-15 110
8 | Sunday 15-16 146
8 | Sunday 16-17 160
8 | Sunday 17-18 194
8 | Sunday 18-19 168
8 | Sunday 19-20 158
8 | Sunday 20-21 134
8 | Sunday 21-22 102

164



9 | Monday 06-07 29
9 | Monday 07-08 54
9 | Monday 08-09 63
9 | Monday 09-10 153
9 | Monday 10-11 184
9 | Monday 11-12 197
9 | Monday 12-13 170
9 | Monday 13-14 136
9 | Monday 14-15 139
9 | Monday 15-16 169
9 | Monday 16-17 154
9 | Monday 17-18 135
9 | Monday 18-19 130
9 | Monday 19-20 130
9 | Monday 20-21 112
9 | Monday 21-22 61
9 | Tuesday 06-07 16
9 | Tuesday 07-08 42
9 | Tuesday 08-09 56
9 | Tuesday 09-10 136
9 | Tuesday 10-11 200
9 | Tuesday 11-12 175
9 | Tuesday 12-13 135
9 | Tuesday 13-14 116
9 | Tuesday 14-15 167
9 | Tuesday 15-16 155
9 | Tuesday 16-17 163
9 | Tuesday 17-18 165
9 | Tuesday 18-19 139
9 | Tuesday 19-20 118
9 | Tuesday 20-21 101
9 | Tuesday 21-22 108
9 | Wednesday 06-07 20
9 | Wednesday 07-08 39
9 | Wednesday 08-09 73
9 | Wednesday 09-10 98
9 | Wednesday 10-11 151
9 | Wednesday 11-12 155
9 | Wednesday 12-13 120
9 | Wednesday 13-14 149
9 | Wednesday 14-15 184
9 | Wednesday 15-16 170
9 | Wednesday 16-17 167
9 | Wednesday 17-18 186
9| Wednesday 18-19 177




9 | Wednesday 19-20 154
9 | Wednesday 20-21 106
9 | Wednesday 21-22 99
9 | Thursday 06-07 11
9 | Thursday 07-08 36
9 | Thursday 08-09 122
9 | Thursday 09-10 164
9 | Thursday 10-11 152
9 | Thursday 11-12 161
9 | Thursday 12-13 152
9 | Thursday 13-14 150
9 | Thursday 14-15 145
9 | Thursday 15-16 174
9 | Thursday 16-17 214
9 | Thursday 17-18 187
9 | Thursday 18-19 162
9 | Thursday 19-20 81
9 | Thursday 20-21 54
9 | Thursday 21-22 43
9 | Friday 06-07 11
9 | Friday 07-08 23
9 | Friday 08-09 82
9 ! Friday 09-10 131
9 | Friday 10-11 129
9 | Friday 11-12 143
9 | Friday 12-13 141
9 | Friday 13-14 138
9 | Friday 14-15 161
9 | Friday . 15-16 175
9 | Friday 16-17 190
9 | Friday 17-18 211
9 | Friday 18-19 183
9 | Friday 19-20 111
9 | Friday 20-21 111
9 | Friday 21-22 57
9 | Saturday 06-07 10
9 | Saturday 07-08 31
9 | Saturday 08-09 134
9 | Saturday 09-10 130
9 | Saturday 10-11 138
9 | Saturday 11-12 135
9 | Saturday 12-13 133
9 | Saturday 13-14 158
9 | Saturday 14-15 187
9 | Saturday 15-16 178
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9 | Saturday 16-17 210
9 | Saturday 17-18 211
9 | Saturday 18-19 200
9 | Saturday 19-20 147
9 | Saturday 20-21 132
9 | Saturday 21-22 109
9 | Sunday 06-07 15
9 | Sunday 07-08 28
9 | Sunday 08-09 36
9 | Sunday 09-10 68
9 | Sunday 10-11 85
9 | Sunday 11-12 105
9 | Sunday 12-13 105
9 | Sunday 13-14 96
9 | Sunday 14-15 138
9 | Sunday 15-16 145
9 | Sunday 16-17 169
9 | Sunday 17-18 168
9 | Sunday 18-19 173
9 | Sunday 19-20 139
9 | Sunday 20-21 165
9 | Sunday 21-22 107
10 | Monday 06-07 20
10 | Monday 07-08 60
10 | Monday - 08-09 53
10 | Monday 09-10 81
10 | Monday 10-11 87
10 | Monday 11-12 95
10 | Monday 12-13 88
10 | Monday 13-14 89
10 | Monday 14-15 122
10 | Monday 15-16 134
10 | Monday 16-17 146
10 | Monday 17-18 135
10 | Monday 18-19 97
10 | Monday 19-20 90
10 | Monday 20-21 84
10 | Monday 21-22 64
10 | Tuesday 06-07 21
10 | Tuesday 07-08 46
10 | Tuesday 08-09 413
10 | Tuesday 09-10 88
10 | Tuesday 10-11 148
10 | Tuesday 11-12 104
10 | Tuesday 12-13 108
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10 | Tuesday 13-14 101
10 | Tuesday 14-15 123
10 | Tuesday 15-16 150
10 | Tuesday 16-17 143
10 | Tuesday 17-18 112
10 | Tuesday 18-19 120
10 | Tuesday 19-20 100
10 | Tuesday 20-21 77
10 | Tuesday 21-22 65
10 | Wednesday 06-07 12
10 | Wednesday 07-08 48
10 | Wednesday 08-09 54
10 | Wednesday 09-10 97
10 | Wednesday 10-11 134
10 | Wednesday 11-12 141
10 | Wednesday 12-13 119
10 | Wednesday 13-14 115
10 | Wednesday 14-15 121
10 | Wednesday 15-16 117
10 | Wednesday 16-17 136
10 | Wednesday 17-18 130
10 | Wednesday 18-19 109
10 | Wednesday 19-20 111
10 | Wednesday 20-21 90
10 | Wednesday 21-22 66
10 | Thursday 06-07 29
10 | Thursday 07-08 42
10 | Thursday 08-09 52
10 | Thursday 09-10 63
10 | Thursday 10-11 70
10 | Thursday 11-12 169
10 | Thursday 12-13 118
10 | Thursday 13-14 101
10 | Thursday 14-15 128
10 | Thursday 15-16 153
10 | Thursday 16-17 133
10 | Thursday 17-18 119
10 | Thursday 18-19 110
10 | Thursday 19-20 80
10 | Thursday 20-21 76
10 | Thursday 21-22 54
10 | Friday 06-07 13
10 | Friday 07-08 27
10 | Friday 08-09 54
10 | Friday 09-10 83
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10 | Friday 10-11 173
10 | Friday 11-12 151
10 | Friday 12-13 125
10 | Friday 13-14 118
10 | Friday 14-15 115
10 | Friday 15-16 130
10 | Friday 16-17 123
- 10 | Friday 17-18 115
10 | Friday 18-19 145
10 | Friday 19-20 116
10 | Friday 20-21 83
10 | Friday 21-22 74
10 | Saturday 06-07 9
10 | Saturday 07-08 45
10 | Saturday 08-09 65
10 | Saturday 09-10 84
10 | Saturday 10-11 96
10 | Saturday 11-12 117
10 | Saturday 12-13 97
10 | Saturday 13-14 111
10 | Saturday 14-15 122
10 | Saturday 15-16 149
10 | Saturday 16-17 145
10 | Saturday 17-18 183
10 | Saturday 18-19 180
10 | Saturday 19-20 133
10 | Saturday 20-21 109
10 | Saturday 21-22 118
10 | Sunday 06-07 28
10 | Sunday 07-08 35
10 | Sunday 08-09 47
10 | Sunday 09-10 76
10 | Sunday 10-11 96
10 | Sunday -11-12 107
10 | Sunday "12-13 98
10 | Sunday 13-14 101
10 | Sunday 14-15 119
10 | Sunday 15-16 146
10 | Sunday 16-17 178
10 | Sunday 17-18 173
10 | Sunday 18-19 187
10 | Sunday 19-20 179
10 | Sunday 20-21 155
10 | Sunday 21-22 98
11 | Monday 06-07 34
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11 | Monday 07-08 49
11 | Monday 08-09 68
11 | Monday 09-10 91
11 | Monday 10-11 152
11 | Monday 11-12 171
11 | Monday 12-13 143
11 | Monday 13-14 117
11 | Monday 14-15 130
11 | Monday 15-16 131
11 | Monday 16-17 129
11 | Monday 17-18 114
11 | Monday 18-19 106
11 | Monday 19-20 92
11 | Monday 20-21 90
11 | Monday 21-22 54
11 | Tuesday 06-07 32
11 | Tuesday 07-08 27
11 | Tuesday 08-09 58
11 | Tuesday 09-10 95
11 | Tuesday 10-11 157
11 | Tuesday 11-12 139
11 | Tuesday 12-13 146
11 | Tuesday 13-14 100
11 | Tuesday 14-15 132
11 | Tuesday 15-16 146
11 | Tuesday 16-17 135
11 | Tuesday 17-18 133
11 | Tuesday 18-19 129
11 | Tuesday 19-20 89
11 | Tuesday 20-21 97
11 | Tuesday 21-22 63
11 | Wednesday 06-07 13
11 | Wednesday 07-08 35
11 | Wednesday 08-09 49
11 | Wednesday 09-10 114
11 | Wednesday 10-11 137
11 | Wednesday 11-12 145
11 | Wednesday 12-13 136
11 | Wednesday 13-14 125
11 | Wednesday 14-15 126
11 | Wednesday 15-16 131
11 | Wednesday 16-17 141
11 | Wednesday 17-18 122
11 | Wednesday 18-19 122
11 | Wednesday 19-20 88
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11 | Wednesday 20-21 65
11 | Wednesday 21-22 65
11 | Thursday 06-07 22
11 | Thursday 07-08 40
11 | Thursday 08-09 68
11 | Thursday 09-10 104
11 | Thursday 10-11 117
11 | Thursday 11-12 125
11 | Thursday 12-13 161
11 | Thursday 13-14 128
11 | Thursday 14-15 137
11 | Thursday 15-16 143
11 | Thursday 16-17 127
11 | Thursday 17-18 120
11 | Thursday 18-19 111
11 | Thursday 19-20 96
11 | Thursday 20-21 90
11 | Thursday 21-22 68
11 | Friday 06-07 16
11 | Friday 07-08 33
11 | Friday 08-09 73
11 | Friday 09-10 119
11 | Friday 10-11 168
11 | Friday 11-12 147
11 | Friday 12-13 102
11 | Friday 13-14 125
11 | Friday 14-15 142
11 | Friday 15-16 155
11 | Friday 16-17 129
11 | Friday 17-18 126
11 | Friday 18-19 113
11 | Friday 1 19-20 93
11 | Friday 20-21 97
11 | Friday 21-22 47
11 | Saturday 06-07 19
11 | Saturday 07-08 49
11 | Saturday 08-09 72
11 | Saturday 05-10 91
11 | Saturday 10-11 104
11 | Saturday 11-12 135
11 | Saturday 12-13 113
11 | Saturday 13-14 114
11 | Saturday 14-15 141
11 | Saturday 15-16 161
11 | Saturday 16-17 172
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11 | Saturday 17-18 172
11 | Saturday 18-19 156
11 | Saturday 19-20 125
11 | Saturday 20-21 97
11 | Saturday 21-22 66
11 | Sunday 06-07 23
11 | Sunday 07-08 29
11 | Sunday 08-09 63
11 | Sunday 09-10 107
11 | Sunday 10-11 136
11 | Sunday 11-12 119
11 | Sunday 12-13 114
11 | Sunday 13-14 125
11 | Sunday 14-15 137
11 | Sunday 15-16 163
11 | Sunday 16-17 181
11 | Sunday 17-18 180
11 | Sunday 18-19 180
11 | Sunday 19-20 169
11 | Sunday 20-21 138
11 | Sunday 21-22 108
12 | Monday 06-07 30
12 | Monday 07-08 48
12 | Monday 08-09 54
12 | Monday 09-10 134
12 | Monday 10-11 162
12 | Monday 11-12 138
12 | Monday 12-13 138
12 | Monday 13-14 113
12 | Monday 14-15 107
12 | Monday 15-16 13
12 | Monday 16-17 134
12 | Monday 17-18 112
12 | Monday 18-19 120
12 | Monday 19-20 99
12 | Monday 20-21 91
12 | Monday 21-22 55
12 | Tuesday 06-07 12
12 | Tuesday 07-08 46
12 | Tuesday 08-09 52
12 | Tuesday 09-10 104
12 | Tuesday 10-11 177
12 | Tuesday 11-12 149
12 | Tuesday 12-13 82
12 | Tuesday 13-14 24
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12 | Tuesday 14-15 134
12 | Tuesday 15-16 100
12 | Tuesday 16-17 122
12 | Tuesday 17-18 123
12 | Tuesday 18-19 105
12 | Tuesday 19-20 101
12 | Tuesday 20-21 73
12 { Tuesday 21-22 56
12 | Wednesday 06-07 16
12 | Wednesday 07-08 36
12 | Wednesday 08-09 - 56
12 | Wednesday 09-10 125
12 | Wednesday - | 10-11 142
12 | Wednesday 11-12 133
12 | Wednesday 12-13 124
12 | Wednesday 13-14 127
12 | Wednesday 14-15 120
12 | Wednesday 15-16 151
12 | Wednesday 16-17 144
12 | Wednesday 17-18 130
12 | Wednesday 18-19 102
12 | Wednesday 19-20 85
12 | Wednesday 20-21 87
12 { Wednesday 21-22 53
12 | Thursday 06-07 23
12 | Thursday 07-08 32
12 | Thursday 08-09 76
12 | Thursday 09-10 100
12 | Thursday 10-11 148
12 | Thursday 11-12 173
12 | Thursday 12-13 142
12 | Thursday 13-14 108
12 | Thursday 14-15 158
12 | Thursday 15-16 156
12 | Thursday 16-17 145
12 | Thursday 17-18 133
12 | Thursday 18-19 103
12 | Thursday 19-20 99
12 | Thursday 20-21 79
12 | Thursday 21-22 58
12 | Friday 06-07 13
12 | Friday 07-08 35
12 | Friday 08-09 75
12 | Friday 09-10 106
12 | Friday 10-11 156
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12 | Friday 11-12 158
12 | Friday 12-13 124
12 | Friday 13-14 136
12 | Friday 14-15 138
12 | Friday 15-16 114
12 | Friday 16-17 127
12 | Friday 17-18 146
12 | Friday 18-19 116
12 | Friday 19-20 91
12 | Friday 20-21 95
12 | Friday . 21-22 58
12 | Saturda 06-07 11
12 | Saturday 07-08 25
12 | Saturday 08-09 92
12 | Saturday 09-10 100
12 | Saturday 10-11 112
12 | Saturday 11-12 129
12 | Saturday 12-13 137
12 | Saturday 13-14 136
12 | Saturday 14-15 121
12 | Saturday 15-16 166
12 | Saturday 16-17 156
12 | Saturday 17-18 167
12 | Saturday 18-19 173
12 | Saturday 19-20 125
12 | Saturday 20-21 131
12 | Saturday 21-22 77
12 | Sunday 06-07 18
12 | Sunday 07-08 33
12 | Sunday 08-09 59
12 | Sunday 09-10 65
12 | Sunday 10-11 97
12 | Sunday 11-12 118
12 | Sunday 12-13 116
12 | Sunday 13-14 133
12 | Sunday 14-15 132
12 | Sunday 15-16 141
12 | Sunday 16-17 152
12 | Sunday 17-18 174
12 | Sunday 18-19 162
12 | Sunday 19-20 176
12 | Sunday 20-21 147
12 | Sunday 21-22 121
13 | Monday 06-07 33
13 | Monday 07-08 55
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13 | Monday 08-09 65
13 | Monday 09-10 108
13 | Monday 10-11 139
13 | Monday 11-12 152
13 | Monday 12-13 122
13 | Monday 13-14 111
13 | Monday 14-15 130
13 | Monday 15-16 125
13 | Monday 16-17 143
13 | Monday 17-18 122
13 | Monday 18-19 107
13 | Monday 19-20 85
13 | Monday 20-21 67
13 | Monday 21-22 64
13 | Tuesday 06-07 17
13 | Tuesday 07-08 34
13 | Tuesday 08-09 57
13 | Tuesday 09-10 121
13 | Tuesday 10-11 166
13 | Tuesday = | 11-12 144
13 | Tuesday 12-13 90
13 | Tuesday 13-14 116
13 | Tuesday 14-15 102
13 | Tuesday 15-16 154
13 | Tuesday 16-17 136
13 | Tuesday 17-18 125
13 | Tuesday 18-19 111
13 | Tuesday 19-20 88
13 | Tuesday 20-21 112
13 | Tuesday 21-22 61
13 | Wednesday 06-07 12
13 | Wednesday 07-08 43
13 | Wednesday 08-09 66
13 | Wednesday 09-10 121
13 | Wednesday 10-11 107
13 | Wednesday 11-12 124
13 | Wednesday 12-13 115
13 | Wednesday 13-14 122
13 | Wednesday 14-15 129
13 | Wednesday 15-16 138
13 | Wednesday 16-17 102
13 | Wednesday 17-18 135
13 | Wednesday 18-19 112
13 | Wednesday 19-20 110
13 | Wednesday 20-21 83




13 | Wednesday 21-22 59
13 | Thursday 06-07 24
13 | Thursday 07-08 39
13 | Thursday 08-09 60
13 | Thursday 09-10 109
13 | Thursday 10-11 139
13 | Thursday 11-12 131
13 | Thursday 12-13 97
13 | Thursday 13-14 122
13 | Thursday 14-15 132
13 | Thursday 15-16 149
13 | Thursday 16-17 127
13 | Thursday 17-18 114
13 | Thursday 18-19 116
13 | Thursday 19-20 90
13 | Thursday 20-21 73
13 | Thursday 21-22 43
13 | Friday 06-07 19
13 | Friday 07-08 43
I3 | Friday 08-09 68
13 | Friday 09-10 104
13 | Friday 10-11 181
13 | Friday 11-12 126
13 | Friday 12-13 129
13 | Friday 13-14 120
13 | Friday 14-15 134
13 | Friday 15-16 149
13 | Friday 16-17 122
13 | Friday 17-18 124
13 | Friday 18-19 109
13 | Friday 19-20 111
13 | Friday 20-21 80
13 | Friday 21-22 83
13 | Saturday 06-07 11
13 | Saturday 07-08 48
13 | Saturday 08-09 67
13 | Saturday 09-10 111
13 | Saturday 10-11 105
13 | Saturday 11-12 144
13 | Saturday 12-13 117
13 | Saturday 13-14 113
13 | Saturday 14-15 137
13 | Saturday 15-16 157
13 | Saturday 16-17 164
13 | Saturday 17-18 167
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13 | Saturday 18-19 165
13 | Saturday 19-20 165
13 | Saturday 20-21 153
13 | Saturday 21-22 111
13 | Sunday 06-07 24
13 | Sunday 07-08 38
13 { Sunday 08-09 56
13 | Sunday 09-10 73
13 | Sunday 10-11 103
13 | Sunday 11-12 129
- 13 | Sunday 12-13 91
13 | Sunday 13-14 114
13 | Sunday 14-15 124
13 | Sunday 15-16 172
13 | Sunday 16-17 174
13 | Sunday 17-18 163
13 | Sunday 18-19 156
13 | Sunday 19-20 169
13 | Sunday 20-21 164
13 | Sunday 21-22 127
14 | Monday 06-07 31
14 | Monday 07-08 42
14 | Monday 08-09 48
14 | Monday 09-10 89
14 | Monday 10-11 145
14 | Monday 11-12 109
14 | Monday 12-13 128
14 | Monday 13-14 122
14 | Monday 14-15 133
14 | Monday 15-16 124
14 | Monday 16-17 138
14 | Monday 17-18 106
14 | Monday 18-19 118
14 | Monday 19-20 88
14 | Monday 20-21 70
14 | Monday 21-22 57
14 | Tuesday 06-07 24
14 | Tuesday 07-08 24
14 | Tuesday 08-09 38
14 | Tuesday 09-10 117
14 | Tuesday 10-11 158
14 | Tuesday 11-12 113
14 | Tuesday 12-13 89
14 | Tuesday 13-14 128
14 | Tuesday 14-15 161
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14 | Tuesday 15-16 163
14 | Tuesday 16-17 137
14 | Tuesday 17-18 118
14 | Tuesday 18-19 117
14 | Tuesday 19-20 99
14 | Tuesday 20-21 72
14 | Tuesday 21-22 77
14 | Wednesday 06-07 18
14 | Wednesday 07-08 41
14 | Wednesday 08-09 83
14 | Wednesday 09-10 118
14 | Wednesday 10-11 155
14 | Wednesday 11-12 130
14 | Wednesday 12-13 125
14 | Wednesday 13-14 110
14 | Wednesday 14-15 150
14 | Wednesday 15-16 159
14 | Wednesday 16-17 142
14 | Wednesday 17-18 117
14 | Wednesday 18-19 117
14 | Wednesday 19-20 107
14 | Wednesday 20-21 97
14 | Wednesday 21-22 62
14 | Thursday 06-07 26
14 | Thursday 07-08 27
14 | Thursday 08-09 59
14 | Thursday 09-10 .104
14 | Thursday 10-11 148
14 | Thursday 11-12 153
14 | Thursday 12-13 131
14 | Thursday 13-14 163
14 | Thursday 14-15 149
14 | Thursday 15-16 137
14 | Thursday 16-17 138
14 | Thursday 17-18 117
14 | Thursday 18-19 129
14 | Thursday 19-20 108
14 | Thursday 20-21 85
14 | Thursday 21-22 59
14 | Friday 06-07 19
14 | Friday 07-08 37
14 | Friday 08-09 70
14 | Friday 09-10 107
14 | Friday 10-11 144
14 | Friday 11-12 150
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14 | Friday 12-13 142
14 | Friday 13-14 172
14 | Friday 14-15 159
14 | Friday 15-16 167
14 | Friday 16-17 112
14 | Friday 17-18 135
14 | Friday 18-19 73
14 | Friday 19-20 127
14 | Friday 20-21 85
14 | Friday 21-22 73
14 | Saturday 06-07 21
14 | Saturday 07-08 45
14 | Saturday 08-09 84
14 | Saturday 09-10 127
14 | Saturday 10-11 146
14 | Saturday 11-12 142
14 | Saturday 12-13 151
14 | Saturday 13-14 185
14 | Saturday 14-15 136
14 | Saturday 15-16 167
14 | Saturday 16-17 165
14 | Saturday 17-18 178
14 | Saturday 18-19 154
14 | Saturday 19-20 163
14 | Saturday 20-21 138
14 | Saturday 21-22 105
14 | Sunday 06-07 28
14 | Sunday 07-08 45
14 | Sunday . 08-09 80
14 | Sunday 09-10 114
14 | Sunday 10-11 154
14 | Sunday 11-12 143
14 | Sunday 12-13 140
14 | Sunday 13-14 155
14 | Sunday 14-15 146
14 | Sunday 15-16 150
14 | Sunday 16-17 136
14 | Sunday 17-18 150
14 | Sunday 18-19 110
14 | Sunday 19-20 150
14 | Sunday 20-21 100
14 | Sunday 21-22 89

179
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1 o o o [ Y L4 o i
A15190 A2 uarmssausauonalsznnse awdlad w uluddan d mudaTued b (Mwani)

Week | Day_of Week | Hour_of_Day | Typel Type2 | Type3 | Typed | Type5 | Type6 | Type7
1 ] Monday 06-07 1 2 9 2 0 0 0
1 | Monday 07-08 8 9 4 3 0 0 0
1 | Monday 08-09 7 17 11 7 0 0 0
1 | Monday 09-10 18 16 21 8 0 0 15
1 | Monday 10-11 19 28 18 4 0 0 6
1 { Monday 11-12 22 29 16 6 2 0 5
1 | Monday 12-13 16 18 19 12 1 3 13
1 | Monday 13-14 28 26 19 6 0 0 2
1 | Monday 14-15 25 32 21 9 0 0 0
1 | Monday 15-16 33 58 19 15 0 0 0
1 | Monday 16-17 31 53 28 11 1 0 1
1 | Monday 17-18 35 67 30 7 0 0 0
1 | Monday 18-19 32 59 40 4 2 0 2
1 | Monday 19-20 25 48 26 3 0 0 0
1 | Monday 20-21 28 45 18 3 0 0 1
1 { Monday 21-22 21 29 13 1 0 0 0
1 | Tuesday -| 06-07 2 6 1 2 0 0 0
1 | Tuesday 07-08 4 8 2 0 0 0
1 | Tuesday 08-09 6 12 14 6 0 0] 0
1 | Tuesday 09-10 15 19 18 25 0 0 16
1 | Tuesday 10-11 21 23 12 7 1 1 3
1 | Tuesday 11-12 24 35 12 8 0 0 37
1 | Tuesday 12-13 27 19 17 12 0 3 16
1 | Tuesday 13-14 28 23 16 10 0 2 6
1 | Tuesday 14-15 18 28 18 6 0 0 k|
1 | Tuesday 15-16 22 47 13 3 0 2 1
1 | Tuesday 16-17 33 38 24 6 1 0 2
1 | Tuesday 17-18 32 40 16 6 2 1 0
1 | Tuesday 18-19 31 49 26 5 3 0 0
1 | Tuesday 19-20 20 49 18 5 0 0 0
1 | Tuesday 20-21 18 39 8 1 0 1 0
1 | Tuesday 21-22 18 42 11 1 0 0 0
1 | Wednesday 06-07 1 2 8 1 0 0 0
1 | Wednesday 07-08 5 6 3 4 0 0 0
1 | Wednesday 08-09 3 11 5 10 1 1 1
1 | Wednesday 09-10 9 17 10 7 1 1 18
1 | Wednesday 10-11 8 18 11 9 4 3 17
1 [ Wednesday 11-12 9 25 8 6 2 1 13
1 | Wednesday 12-13 25 32 13 9 1 0 3
1 | Wednesday 13-14 26 47 18 10 1 1 3
1 | Wednesday 14-15 17 31 19 9 3 4 6
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1 | Wednesday 15-16 20 53 21 10 1 0 3
1 | Wednesday 16-17 26 33 34 10 1 0 0
1 | Wednesday 17-18 26 65 28 9 0 0 0
1 | Wednesday 18-19 22 55 20 8 0 0 2
1 { Wednesday 19-20 19 53 12 5 3 0 0
1 | Wednesday 20-21 22 35 8 1 6 0 0
1 | Wednesday 21-22 18 35 16 2 1 0 0
1 | Thursday 06-07 4 3 4 4 0 0 3
1 | Thursday 07-08 5 4 9 3 0 0 5
1 | Thursday 08-09 6 17 10 4 0 1 8
1 | Thursday 09-10 12 27 13 15 5 1 34
1 | Thursday 10-11 15 30 16 9 1 9 57
1 | Thursday 11-12 6 14 9 6 1 1 29
1 | Thursday 12-13 18 30 16 10 1 0 7
1 | Thursday 13-14 20 47 21 8 1 3 3
1 | Thursday 14-15 28 39 23 9 3 5 6
1 | Thursday 15-16 26 63 25 11 2 0 9
1 | Thursday 16-17 21 47 30 9 2 0 6
1 | Thursday 17-18 28 59 30 12 0 0 4
1 | Thursday 18-19 24 43 20 5 7 0 0
1 | Thursday 19-20 19 51 18 4 3 0 0
1 | Thursday 20-21 16 42 6 4 1 0 1
1 | Thursday 21-22 12 40 7 2 2 0 0
1 | Friday 06-07 0 1 1 1 0 0 0
1 | Friday 07-08 5 2 6 5 0 0 0
1 | Friday 08-09 8 14 20 11 0 0 2
1 | Friday 09-10 8 10 12 9 7 4 24
1 { Friday 10-11 19 27 16 12 4 13 42
1| Friday 11-12 18 28 14 11 3 11 52
1 | Friday 12-13 18 37 14 9 7 3 27
1 | Friday 13-14 22 31 20 9 1 1 7
1 | Friday 14-15 19 35 20 9 2 1 7
1 | Friday 15-16 25 46 18 13 0 0 0
1 | Friday 16-17 34 77 23 12 0 0 0
1 | Friday 17-18 26 46 19 5 0 0 1
1 | Friday 18-19 38 45 27 9 0 1 3
1 | Friday 19-20 28 55 22 6 5 0 2
1 | Friday 20-21 23 44 14 6 1 1 0
1 | Friday 21-22 10 27 7 1 1 0 0
1 | Saturday 06-07 3 2 i1 1 0 0 0
1 | Saturday 07-08 4 5 3 5 0 0 0
1 | Saturday 08-09 5 11 7 8 1 1 0
1 | Saturday 09-10 18 16 22 42 1 0 17
1 | Saturday 10-11 17 32 16 21 2 0 4
1 | Saturday 11-12 25 42 20 12 2 0 1
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11

1 | Saturday 12-13 26 29 15 12 0 0 7
1 | Saturday 13-14 25 35 26 9 1 0 1
1 | Saturday 14-15 29 33 27 9 2 0] 1
1 | Saturday 15-16 26 60 27 16 0 0 0
1 | Saturday 16-17 25 90 36 14 0 0 4
1 | Saturday 17-18 53 87 27 15 0 0 1
1 | Saturday 18-19 30 76 27 11 1 0 1
1 | Saturday 19-20 29 73 34 4 1 0 3
1 | Saturday 20-21 21 57 24 13 0 0 0
1 | Saturday 21-22 21 48 14 3 0 0 0
1 | Sunday 06-07 3 6 1 6 0 0 1]
1 | Sunday 07-08 2 10 4 7 0 0 9
1 | Sunday 08-09 7 10 17 16 0 0 2
1 | Sunday 09-10 10 21 27 15 1 0 18
1 | Sunday 10-11 17 26 18 14 0 0 4
1 | Sunday 11-12 25 35 13 9 1 0 1
1 | Sunday 12-13 15 30 14 16 0 0 2
1 | Sunday 13-14 26 45 15 11 0 0 0
1 | Sunday 14-15 29 45 22 13 0 0 0
1 | Sunday 15-16 30 62 24 17 0 0 1
1 | Sunday 16-17 43 68 30 17 0 0 1
1 | Sunday 17-18 37 79 30 14 0 0 2
1 { Sunday 18-19 38 108 43 11 0 0 1
1 | Sunday 19-20 33 81 32 6 1 0 0
1| Sunday 20-21 24 67 18 4 0 0 1
1 { Sunday 21-22 20 47 18 2 0 0 0
2 | Monday 06-07 6 7 2 4 0 0 0
2 | Monday 07-08 6 13 7 8 0 0 1
2 | Monday 08-09 7 16 14 14 0 0 3
2 | Monday 09-10 6 19 8 5 2 6 32
2 | Monday 10-11 i1 34 11 9 1 7 45
2 | Monday 11-12 19 21 16 8 2 8 18
2 | Monday 12-13 14 23 12 8 2 3 13
2 | Monday 13-14 21 46 11 11 2 2 6
2 | Monday 14-15 21 46 19 9 4 3 3
2 | Monday 15-16 31 56 29 13 0 0 2
2 | Monday 16-17 24 45 16 7 0 0 0
2 | Monday 17-18 30 51 17 12 1 1 1
2 | Monday 18-19 29 51 21 9 1 0 0
2 | Monday 19-20 25 36 15 8 3 2 1
2 | Monday 20-21 22 42 15 3 0 5 1
2 | Monday 21-22 15 25 5 2 0 0 0
2 | Tuesday 06-07 4 7 4 4 1 0 2
2 | Tuesday 07-08 4 11 3 6 0 0 3
2 | Tuesday 08-09 10 18 13 0 2 7




2 | Tuesday 09-10 12 22 12 7 7 7 29
2 | Tuesday 10-11 11 11 4 3 1 8 10
2 | Tuesday 11-12 18 31 16 13 4 7 21
2 | Tuesday 12-13 24 27 18 7 0 4 6
2 | Tuesday 13-14 15 31 12 11 5 1 2
2 | Tuesday 14-15 24 54 20 17 1 5 11
" 2 | Tuesday 15-16 33 58 15 10 1 0 1
2 | Tuesday 16-17 22 418 19 7 2 0 3
2 | Tuesday 17-18 35 48 23 9 0 0 1
2 | Tuesday 18-19 36 46 22 10 0 0 1
2 | Tuesday 19-20 16 49 21 3 2 1 1
2 | Tuesday 20-21 22 42 14 5 2 1 0
2 | Tuesday 21-22 15 26 7 1 0 0 0
2 | Wednesday 06-07 2 4 1 3 0 0 1
2 | Wednesday 07-08 4 13 3 6 0 0 3
2 | Wednesday 08-09 15 17 17 8 3 0 2
2 | Wednesday 09-10 11 30 14 9 13 13 19
2 | Wednesday 10-11 9 18 13 9 12 13 39
2 | Wednesday 11-12 14 26 13 11 1 3 34
2 | Wednesday 12-13 24 29 16 10 1 2 10
2 | Wednesday 13-14 18 52 19 11 2 5 7
2 | Wednesday 14-15 30 43 28 9 3 2 10
2 | Wednesday 15-16 . 31 53 13 13 0 0 2
2 | Wednesday 16-17 21 60 29 9 1 1 1
2 | Wednesday 17-18 28 57 22 9 1 0 3
2 | Wednesday 18-19 27 62 22 5 1 1 4
2 | Wednesday 19-20 19 47 18 5 5 0 2
2 | Wednesday | 20-21 15| 38 19 2 0 0 0
2 | Wednesday 21-22 16 37 10 2 0 0 1
2 | Thursday 06-07 2 3 11 9 0 0 7
2 | Thursday 07-08 2 9 6 4 1 0 5
2 | Thursday 08-09 9 25 17 12 0 0 1
2 | Thursday 09-10 10 17 7 11 3 3 17
2 | Thursday 10-11 16 28 14 14 7 8 38
2 | Thursday 11-12 22 39 14 11 4 13 21
2 | Thursday 12-13 19 34 19 8 0 1 12
2 | Thursday 13-14 18 48 20 10 1 1 5
2 | Thursday 14-15 21 40 20 9 0 2 5
2 | Thursday 15-16 28 46 23 10 6 1 7
2 | Thursday 16-17 24 55 29 11 1 0 7
2 | Thursday 17-18 33 52 27 10 0 0 4
2 | Thursday 18-19 30 44 19 8 0 0 0
2 | Thursday 19-20 23 45 18 3 1 0 1
2 | Thursday 20-21 21 37 17 4 0 2 0
2 | Thursday 21-22 21 37 9 3 0 0 1
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2 | Friday 06-07 2 1 7 3 0 1 5
2 | Friday 07-08 5 10 9 10 1 0 1
2 | Friday 08-09 9 13 15 13 1 0 2
2 | Friday 09-10 16 22 19 12 4 3 32
2 | Friday 10-11 7 23 9 7 1 10 27
2 | Friday 11-12 15 25 9 8 2 8 35
2 | Friday 12-13 17 34 13 11 4 5 9
2 | Friday 13-14 19 43 24 9 1 6 11
2 | Friday 14-15 28 42 25 15 1 1 7
2 | Friday 15-16 26 57 21 10 1 1 1
2 | Friday 16-17 30 64 29 - 12 0 0 4
2 | Friday 17-18 33 56 17 8 1 0 0
2 | Friday 18-19 28 52 15 9 1 0 0
2 | Friday 19-20 38 51 25 6 1 1 2
2 | Friday 20-21 23 47 27 4 1 0 0
2 | Friday 21-22 14 39 15 2 3 0 0
2 | Saturday 06-07 1 1 5 4 0] 0 8
2 | Saturday 07-08 5 5 7 6 0 0 4
2 | Saturday 08-09 8 20 24 19 0] 0 0
2 | Saturday 09-10 13 36 23 14 1 0 16
2 | Saturday 10-11 12 33 21 13 0 0 i4
2 | Saturday 11-12 25 34 20 11 1 0 1
2 | Saturday 12-13 18 36 25 17 3 0 4
2 | Saturday 13-14 27 35 27 11 3 0 0
2 | Saturday 14-15 33 41 23 13 0 0 1
2 | Saturday 15-16 42 59 36 14 1 0 3
2 | Saturday 16-17 33 70 31 16 1 0 2
2 | Saturday 17-18 31 79 39 13 0 0 0
2 | Saturday 18-19 42 66 22 9 1 0 1
2 | Saturday 19-20 30 70 24 5 i 0 0
2 | Saturday 20-21 25 59 21 3 0 0 0
2 | Saturday 21-22 20 52 17 2 0 0 1
2 | Sunday 06-07 4 1 8 3 0 0 7
2 | Sunday 07-08 3 6 10 6 0 0 1
2 | Sunday 08-09 11 13 13 11 0 0 0
2 | Sunday 09-10 10 22 18 17 0 0 12
2 { Sunday 10-11 20 19 16 14 0 0 0
2 | Sunday 11-12 24 32 17 12 0 0 2
2 | Sunday 12-13 32 36 22 14 0 0 1
2 | Sunday 13-14 31 34 21 12 0 0 1
2 | Sunday 14-15 35 61 23 15 0 0 1
2 | Sunday 15-16 28 72 21 14 0 0 3
2 | Sunday 16-17 30 55 31 18 0 0 2
2 | Sunday 17-18 33 75 35 14 0 0 2
2 | Sunday 18-19 36 76 27 8 1 0 1




15-16

2 | Sunday 19-20 29 60 26 7 0 0 1
2 | Sunday 20-21 29 83 37 7 0 0 0
2 | Sunday 21-22 22 67 27 2 1 0 0
3 | Monday 06-07 2 6 11 5 0 0 3
3 | Monday 07-08 5 20 15 3 0 0 1
3 | Monday 08-09 5 17 10 12 0 0 0
3 | Monday 09-10 2 18 6 0 0 0 23
3 | Monday 10-11 15 27 12 11 0] 7 62
3 | Monday 11-12 20 39 13 9 4 8 56
3 | Monday 12-13 21 32 18 10 2 4 14
3 | Monday 13-14 22 -35 5 6 3 0 8
3 | Monday 14-15 28 46 14 8 1 2 7
3 | Monday 15-16 22 42 23 9 2 4 3
3 | Monday 16-17 15 63 29 13 1 0 1
3 { Monday 17-18 22 56 12 6 0 0 0
3 { Monday 18-19 17 46 31 6 0 0 2
3 | Monday 19-20 19 32 21 6 0 0 0
3 | Monday 20-21 19 41 16 6 0 0 0
3 | Monday 21-22 13 29 5 2 0 0 0
3 | Tuesday 06-07 0 1 5 3 0 0 7
3 | Tuesday 07-08 6 10 3 3 0 0 2
3 | Tuesday 08-09 10 17 14 12 0 1 2
3 | Tuesday 09-10 11 14 10 7 2 4 24
3 | Tuesday 10-11 10 23 14 8 6 7 40
3 | Tuesday 11-12 7 25 6 9 6 6 29
3 | Tuesday 12-13 18 45 13 12 1 0 5
3 | Tuesday 13-14 24 39 15 10 1 9 2
3 | Tuesday 14-15 20 46 25 16 1 6 24
3 | Tuesday 15-16 22 66 22 11 1 0 2
3 | Tuesday 16-17 30 65 15 10 1 1 1
3 | Tuesday 17-18 27 60 28 8 0 2 5
3 | Tuesday 18-19 24 58 13 8 0 1 1
3 | Tuesday 19-20 18 48 16 4 1 1 3
3 | Tuesday 20-21 17 57 13 3 1 0 2
3 | Tuesday 21-22 11 33 8 2 0 0 0
3 | Wednesday 06-07 4 1 3 4 0 0 9
3 | Wednesday 07-08 6 9 6 4 1 0 2
3 | Wednesday 08-09 9 19 17 10 1 1 2
3 | Wednesday 09-10 10 13 9 6 7 10 22
3 | Wednesday 10-11 14 25 13 10 4 7 20
3 | Wednesday 11-12 8 14 4 3 1 9 21
3 | Wednesday 12-13 0 33 14 4 0 0 0
3 | Wednesday 13-14 4 38 12 5 1 2 4
3 | Wednesday 14-15 2 42 18 8 0 0 5
3 | Wednesday 0 55 25 10 0 0 0




186

Saturday

3 | Wednesday 16-17 0 48 24 9 0 0 0
3 | Wednesday 17-18 0 62 30 11 0 0 0
3 | Wednesday 18-19 15 40 21 5 1 0 1
3 | Wednesday 19-20 18 39 15 4 0 0 1
3 | Wednesday 20-21 23 39 10 3 0 0 0
3 | Wednesday 21-22 12 28 16 2 0 0 0
3 | Thursday 06-07 1 3 5 7 0 0 2
3 | Thursday 07-08 9 6 5 6 0 0 0
3 | Thursday 08-09 11 19 25 9 0 0 4
3 | Thursday 09-10 9 20 11 7 3 6 20
3 | Thursday 10-11 15 29 12 11 5 9 24
3 | Thursday 11-12 18 34 13 6 1 -7 26
3 | Thursday 12-13 16 31 17 4 2 14
3 | Thursday 13-14 21 35 18 10 0 5 6
3 | Thursday 14-15 23 49 15 11 1 8 6
3 { Thursday 15-16 23 57 30 10 0 1 5
3 | Thursday 16-17 42 50 33 8 1 0 1
3 | Thursday 17-18 29 66 28 12 1 1 2
3 | Thursday 18-19 22 51 16 8 4 0 0
3 | Thursday .19-20 21 47 18 5 1 -2 0
3 | Thursday 20-21 20 35 14 1 2 0 0
3 | Thursday 21-22 19 27 15 2 0 0 0
3 | Friday 06-07 2 3 6 2 2 0 4
3 | Friday 07-08 v/ 9 8 5 0 0 3
3 | Friday 08-09 12 16 14 15 0 0 0
3 | Friday 09-10 12 22 14 8 8 2 13
3 | Friday 10-11 15 17 17 8 7 14 30
3 | Friday 11-12 15 27 7 7 10 6 38
3 | Friday 12-13 18 34 17 8 5 6 21
3 | Friday 13-14 14 36 19 14 3 3 10
3 | Friday 14-15 34 49 28 10 2 0 12
3 | Friday 15-16 28 61 30 12 2 1 4
3 | Friday 16-17 35 58 21 12 0 0 0
3 | Friday 17-18 30 77 27 8 1 0 4
3 | Friday 18-19 26 60 23 8 1 0 1
3 | Friday 19-20 24 42 26 5 3 1 0
3 | Friday 20-21 29 52 15 7 1 0 0
3 | Friday 21-22 10 43 14 2 3 0 0
3 | Saturday 06-07 0 3 8 4 0 0 5
3 | Saturday 0708 ] 10 7 9 1 0 6
3 | Saturday 08-09 7 14 18 21 0 0 0
3 | Saturday 09-10 12 24 26 17 0 0 10
3 | Saturday 10-11 16 37 20 13 0 0 24
3 | Saturday 11-12 27 26 17 10 0 0 2
3 12-13 30 39 18 17 0 1 2




187

3 | Saturday 13-14 22 34 18 8 0 0 3
3 | Saturday 14-15 21 41 15 11 0 0 1
3 | Saturday 15-16 30 61 34 13 0 0 0
3 | Saturday 16-17 43 63 32 15 0 0 0
3 | Saturday 17-18 36 62 30 11 0 0 4
3 | Saturday 18-19 32 66 29 8 1 0 6
3 | Saturday 19-20 30 74 27 4 0 0 0
3 | Saturday 2021 19| 54 18 4 0 0 0
3 | Saturday 21-22 24 44 14 2 3 0 0
3 | Sunday 06-07 1 -3 3 3 0 0 3
3 | Sunday 07-08 9 10 4 4 0 0 3
3 | Sunday 08-09 7 15 23 10 0 0 1
3 | Sunday 09-10 14 20 19 14 0 0 9
3 | Sunday 10-11 23 22 18 16 1 0 1
3 | Sunday 11-12 15 31 14 15 0 0 2
3 | Sunday 12-13 18 27 22 12 0 0 1
3 | Sunday 13-14 18 37 13 10 0 0 2
3 | Sunday 14-15 31 47 22 13 0 0 1
3 | Sunday 15-16 35 52 22 14 0 0 0
3 | Sunday 16-17 47 79 22 16 1 0 0
3 | Sunday 17-18 42 82 32 13 0 0 5
3 | Sunday 18-19 42 80 35 7 1 0 2
3 | Sunday 19-20 32 84 35 6 0 0 0
3 | Sunday 20-21 21 72 21 2 0 0 0
3 | Sunday 21-22 29 58 23 2 1 0 0
4 | Monday 06-07 2 6 9 6 0 0 7
4 | Monday 07-08 8 13 3 3 0 0 6
4 | Monday 08-09 12 21 12 14 0 0 0
4 | Monday 09-10 11 30 12 12 5 2 28
4 | Monday 10-11 4 24 13 3 4 13 44
4 | Monday 11-12 15 47 9 11 3 12 17
4 | Monday 12-13 12 32 12 8 4 2 39
4 | Monday 13-14 14 36 14 7 1 1 11
4 | Monday 14-15 22 44 18 11 2 4 7
4 | Monday 15-16 34 66 26 10 2 0 0
4 | Monday 16-17 19 46 23 13 2 0 1
4 | Monday 17-18 28 53 24 11 3 0 0
4 { Monday 18-19 24 61 15 7 1 2 0
4 | Monday 19-20 19 41 17 6 2 0 0
4 | Monday 20-21 21 47 6 3 2 4 1
4 | Monday 21-22 14 33 11 2 0 4 0
4 | Tuesday 06-07 3 1 6 5 0 o 6
4 | Tuesday 07-08 6 7 8 5 0] 0 4
4 | Tuesday 08-09 14 18 14 10 0 1 6
4 | Tuesday 09-10 12 27 15 i5 4 6 17




188

4 | Tuesday 10-11 5 22 7 6 4 8 47
4 | Tuesday 11-12 21 32 14 12 11 12 30
4 | Tuesday 12-13 16 34 18 11 2 3 21
4 | Tuesday 13-14 16 10 21 10 2 1 15
4 | Tuesday 14-15 19 38 16 12 1 5 11
4 | Tuesday 15-16 39 56 18 12 6 6 6
4 | Tuesday 16-17 34 53 24 12 0 1 1
4 | Tuesday 17-18 30 57 19 11 1 0 2
4 | Tuesday 18-19 29 44 18 11 1 0 1
4 | Tuesday 19-20 29 38 15 7 1 0 7
4 | Tuesday 20-21 24 44 8 3 0 1 1
4 | Tuesday 21-22 17 19 6 2 3 0 0
4 | Wednesday 06-07 1 6 12 9 0 0 6
4 | Wednesday 07-08 6 13 6 6 1 0 9
4 | Wednesday 08-09 8 8 11 9 0 2 2
4 | Wednesday 09-10 i5 29 19 9 6 2 30
4 | Wednesday 10-11 12 27 17 12 11 14 57
4 | Wednesday 11-12 23 35 17 9 3 15 69
4 | Wednesday 12-13 13 30 26 9 4 5 32
4 | Wednesday 13-14 24 29 | 25 23 1 5 18
4 | Wednesday 14-15 30 41 27 7 5 4 23
4 | Wednesday 15-16 25 66 33 16 2 3 10
4 | Wednesday 16-17 24 59 30 9 0 0 4
4 | Wednesday 17-18 32 56 20 Il 1 0 2
4 | Wednesday 18-19 27 46 26 8 0 1 1
4 | Wednesday 19-20 16 | 54 15 5 0 0 0
4 | Wednesday 20-21 20 29 17 3 0 0 2
4 | Wednesday 21-22 17 34 4 2 0 0 0
4 | Thursday 06-07 1 2 7 5 0 0 14
4 | Thursday 07-08 8 10 8 6 0 0 12
4 | Thursday 08-09 1 16 12 8 1 0 4
4 | Thursday 09-10 24 23 24 10 5 6 37
4 | Thursday 10-11 18 34 18 11 5 14 a4
4 | Thursday 11-12 16 31 10 5 3 9 44
4 | Thursday 12-13 20 34 13 13 1 3 19
4 | Thursday 13-14 24 47 19 11 2 1 17
4 | Thursday 14-15 29 45 20 6 2 8 25
4 | Thursday 15-16 29 46 26 12 3 3 7
4 | Thursday 16-17 35 57 27 8 3 0 4
4 | Thursday 17-18 36 61 30 8 1 1 3
4 | Thursday 18-19 31 45 19 7 1 1 2
4 | Thursday 19-20 18 43 14 4 3 0 2
4 | Thursday 20-21 18 47 8 2 4 0 0
4 | Thursday 21-22 14 35 5 2 0 1 0
4 | Friday 06-07 1 3 7 4 0 0 4




189

4 | Friday 07-08 6 4 3 2 0 0 6
4 | Friday 08-09 2 9 7 10 0 0 1
4 | Friday 09-10 12 16 20 12 3 6 44
4 | Friday 10-11 14 32 17 11 7 12 66
4 | Friday 11-12 15 28 14 13 7 10 78
4 | Friday 12-13 22 37 13 11 0 4| 38
4 | Friday 13-14 22 28 19 10 4 3 22
4 | Friday 14-15 27 54 35 16 3 7 20
4 | Friday 15-16 33 55 36 13 1 3 6
4 | Friday 16-17 32 48 28 11 "9 2 5
4 | Friday 17-18 49 65 31 13 1 0 6
4 | Friday 18-19 11 31 22 3 0 0 0
4 | Friday 19-20 15 16 18 5 0 0 0
4 | Friday 20-21 24 45 19 5 2 0 0
4 | Friday 21-22 14 40 12 2 3 1 1
4 | Saturday 06-07 1 1 4 4 0 0 11
4 | Saturday 07-08 8 6 4 5 0 0 8
4 | Saturday 08-09 12 21 31 18 1 0 1
4 | Saturday 09-10 18 37 31 17 0 0 12
4 | Saturday 10-11 25 39 27 12 0 1 15
4 | Saturday 11-12 22 30 29 15 1 1 1
4 | Saturday 12-13 31 36 18 16 1 1 3
4 | Saturday 13-14 17 24 15 9 2 0 2
4 | Saturday 14-15 24 30 23 10 1 0 6
4 | Saturday 15-16 33 47 32 13 0 0 3
4 | Saturday 16-17 44 61 34 13 0 0 1
4 | Saturday 17-18 37 71 38 10 0 0 6
4 | Saturday 18-19 29 67 30 9 0 0 6
4 | Saturday 19-20 33 50 17 5 0 0 2
4 | Saturday 20-21 26 63 12 3 1 0 2
4 | Saturday 21-22 16 36 10 2 0 0 0
4 | Sunday 06-07 2 5 5 6 0 0 8
4 | Sunday 07-08 9 8 9 7 0 0 11
4 | Sunday 08-09 9 10 15 12 0 0 1
4 | Sunday 09-10 9 15 20 9 0 0 17
4 | Sunday 10-11 18 18 13 12 0 0 9
4 | Sunday 11-12 24 24 15 19 1 0 0
4 | Sunday 12-13 13 22 24 12 0 0 0
4 | Sunday 13-14 29 33 26 15 0 0 3
4 | Sunday 14-15 27 50 15 13 0 0 4
4 | Sunday 15-16 39 55 22 16 0 0 0
4 | Sunday 16-17 36 70 35 16 2 1 (3
4 | Sunday 17-18 41 72 28 13 0 0 3
4 | Sunday 18-19 34 84 55 13 0 1 1
4 | Sunday 19-20 31 88 28 9 0 0 0




190

4 | Sunday 20-21 29 69 19 3 0 0 0
4 | Sunday 21-22 20 57 16 3 2 0 0
5 | Monday 06-07 3 5 12 10 0 0 6
5 | Monday 07-08 8 21 7 6 0 0 14
5 | Monday 08-09 10 13 12 8 0 2 3
5 | Monday 09-10 12 22 i6 10 3 6 63
5 | Monday 10-11 8 40 20 12 3 16 69
5 | Monday 11-12 16 38 11 8 8 9 70
5 | Monday 12-13 15 23 22 12 2 4 54
5 | Monday 13-14 26 29 17 11 0 4 47
5 | Monday 14-15 19 44 22 9 2 5 7
5 | Monday 15-16 22 36 21 0 2 5
5 { Monday 16-17 26 56 26 10 1 2 1
5 | Monday 17-18 27 59 27 8 1 0 9
5 | Monday 18-19 23 50 19 9 0 0 2
5 | Monday 19-20 27 48 21 6 2 1 0
5 | Monday 20-21 16 38 16 3 1 8 1
5 | Monday 21-22 12 37 10 4 1 1 0
5 | Tuesday 06-07 4 3 5 5 0 0 1
5 | Tuesday 07-08 5 6 14 5 0 0 3
5 | Tuesday 08-09 13 15 8 12 0 1 2
5 { Tuesday 09-10 5 32 19 12 6 10 29
5 | Tuesday 10-11 12 30 24 12 6 15 65
5 | Tuesday 11-12 23 35 11 10 8 6 50
5 | Tuesday 12-13 24 32 13 13 1 5 25
5 { Tuesday 13-14 19 36 16 9 1 2 19
5 | Tuesday 14-15 27 43 16 13 0 3 12
5 | Tuesday 15-16 25 61 19 13 2 0 2
5 | Tuesday 16-17 26 57 23 13 1 1 2
5 | Tuesday 17-18 32 48 30 9 1 0 6
5 | Tuesday 18-19 21 55 27 10 1 0 1
5 | Tuesday 19-20 15 36 14 4 4 0 2
5 | Tuesday 20-21 19 37 6 3 2 0 1
5 | Tuesday 21-22 10 35 8 2 4 0 0
5 | Wednesday 06-07 1 2 10 5 0 0 7
5 | Wednesday 07-08 6 10 6 4 0 0 8
5 | Wednesday 08-09 8 10 18 14 0 0 1
5 | Wednesday 09-10 11 33 18 10 0 0 4
5 | Wednesday 10-11 14 17 15 19 0 1 1
5 | Wednesday 11-12 15 36 9 12 1 0 0
5 | Wednesday 12-13 23 35 13 14 0 0 1
5 | Wednesday 13-14 24 41 23 13 0 1 0
5 | Wednesday 14-15 26 51 29 11 0 0 5
5 | Wednesday 15-16 a4 61 21 12 0 0 0
5 | Wednesday 16-17 41 93 32 12 1 0 1




191

5 | Wednesday 17-18 40 64 39 9 0 1 6
5 | Wednesday 18-19 39 84 31 8 2 1 7
5 | Wednesday 19-20 38 62 19 3 0 0 2
5 | Wednesday 20-21 31 76 21 5 1 0 0
5 | Wednesday 21-22 12 41 20 4 0 0 0
5 | Thursday 06-07 0 7 5 8 0 0 6
5 | Thursday 07-08 9 17 7 9 0 0 5
5 | Thursday 08-09 8 18 10 15 3 1 7
5 | Thursday 09-10 22 29 20 12 5 11 47
5 | Thursday 10-11 16 38 22 14 12 14 70
5 | Thursday 11-12 28 37 25 12 3 13 45
5 | Thursday 12-13 22 33 16 15 3 2 52
5 | Thursday 13-14 24 42 21 14 2 0 46
5 | Thursday 14-15 27 52 21 11 1 3 32
5 | Thursday 15-16 31 48 29 12 1 1 2
5 | Thursday 16-17 33 58 29 10 1 1 2
5 | Thursday 17-18 28 49 28 12 0 1 4
5 | Thursday 18-19 29 58 23 10 1 0 8
5 | Thursday 19-20 16 42 13 5 3 0 0
5 {-Thursday 20-21 19 37 14 4 3 0 1
5 | Thursday 21-22 9 35 11 2 2 0 0
5 | Friday 06-07 1 3 4 5 1 0 13
5 | Friday 07-08 5 12 22 7 0 0 )
5 | Friday 08-09 6 14 19 13 1 0 0
5 | Friday 09-10 11 25 19 12 7 4 40
5 | Friday 10-11 20 27 13 13 5 14 53
5 | Friday 11-12 22 38 15 15 2 11 57
5 | Friday 12-13 16 42 16 13 2 1 22
5 | Friday 13-14 26 42 15 16 2 3 3
5 | Friday 14-15 34 54 22 22 4 10 20
5 | Friday 15-16 32 66 30 15 2 1 2
5 | Friday 16-17 16 29 17 8 1 0 0
5 | Friday 17-18 31 45 33 11 2 0 3
5 | Friday 18-19 31 63 23 11 6 0 1
5 | Friday 19-20 20 63 22 4 1 0 0
5 | Friday 20-21 21 49 24 4 0 0 1
5 | Friday 21-22 19 39 13 4 1 2 1
5 | Saturday 06-07 0 4 5 4 1 0 11
5 | Saturday 07-08 6 8 8 9 0 0 9
5 | Saturday 08-09 12 11 58 28 0 0 0
5 | Saturday 09-10 24 35 47 33 0 0 2
5 | Saturday 10-11 15 37 31 19 0 2 24
5 | Saturday 11-12 28 22 36 20 0 0 17
5 | Saturday 12-13 26 44 22 13 0 0 9
5 | Saturday 13-14 29 38 34 13 1 1 16




192

5 | Saturday 14-15 37 45 21 14 0 0 4
5 | Saturday 15-16 35 57 36 15 0 0 1
5 { Saturday 16-17 25 74 54 18 1 0 0
5 | Saturday 17-18 34 69 43 16 2| o 2
5 | Saturday 18-19 25 61 25 12 1 0 0
5 | Saturday 19-20 32 49 21 3 0 0 0
5 | Saturday 20-21 25 47 12 5 0 0 0
5 | Saturday 21-22 17 50 21 2 1 0 0
5 | Sunday 06-07 0 3 6 5 1 0 14
5 | Sunday 07-08 9 10 9 6 0 0 7
5 | Sunday 08-09 13 14 11 21 0 0 3
5 | Sunday 09-10 29 21 46 21 0 0 0
5 | Sunday 10-11 19 29 50 24 0 0 5
5 | Sunday 11-12 21 41 24 18 0 0 0
5 | Sunday 12-13 30 38 21 17 0 0 3
5 | Sunday 13-14 28 55 34 24 0 0 0
5 | Sunday 14-15 42 51 28 18 0 0 0
5 | Sunday 15-16 43 54 41 26 1 0 1
5 | Sunday 16-17 46 62 54 29 1 0 2
5 | Sunday 17-18 30 82 42 22 1 0 7
5 | Sunday 18-19 43 97 36 16 0 0 0
5 | Sunday 19-20 22 57 25 12 2 0 2
5 | Sunday 20-21 41 78 23 4 0 0 0
5 { Sunday 21-22 29 69 27 2 1 0 0
6 | Monday 06-07 4 6 4 4 0 0 13
6 | Monday 07-08 7 19 18 9 1 0 7
6 | Monday 08-09 10 15 22 21 0 1 0
6 | Monday 09-10 16 34 30 21 5 1 35
6 | Monday {1 10-11 31 37 29 18 1 2 39
6 | Monday 11-12 32 45 24 17 1 1 29
6 | Monday 12-13 27 40 29 14 1 3 18
6 | Monday 13-14 32 41 18 17 1 2 6
6 | Monday 14-15 23 41 39 12 0 2 5
6 | Monday 15-16 29 62 35 21 1 0 2
6 | Monday 16-17 40 49 50 20 0 0 0
6 | Monday 17-18 32 55 35 14 1 0 7
6 { Monday 18-19 37 55 32 12 1 0 6
6 | Monday 19-20 28 51 30 7 2 0 1
6 | Monday 20-21 13 42 8 6 0 0 0
6 | Monday 21-22 19 30 9 2 0 0 0
6 | Tuesday 06-07 1 5 8 9 0 0 12
6 | Tuesday 07-08 9 12 9 11 0 0 5
6 | Tuesday 08-09 18 13 29 21 0 0

6 | Tuesday 09-10 18 34 20 12 1 0 20
6 | Tuesday 10-11 13 28 25 14 1 8 27




6 | Tuesday 11-12 18 35 19 14 2 4 32
6 | Tuesday 12-13 18 35 18 11 1 2 18
6 | Tuesday 13-14 27 49 19 15 0 2 9
6 | Tuesday 14-15 24 48 29 8 1 0 11
6 | Tuesday 15-16 32 70 23 12 0 1 5
6 | Tuesday 16-17 27 63 39 15 2 0 2
6 | Tuesday 17-18 34 56 24 11 0 0 3
6 | Tuesday 18-19 30 56 22 13 1 0 3
6 | Tuesday 19-20 28 50 20 8 0 0 0
6 | Tuesday 20-21 20 a4 21 6 0 0 0
6 | Tuesday 21-22 16 44 22 2 0 0 0
6 | Wednesday 06-07 2 3 4 5 0 0 8
6 | Wednesday 07-08 9 15 2 8 0 0 7
6 | Wednesday 08-09 21 15 19 23 2 0 4
6 | Wednesday 09-10 18 22 25 22 6 3 14
6 | Wednesday 10-11 18 36 16 16 12 5 50
6 | Wednesday 11-12 31 29 20 10 3 4 13
6 | Wednesday 12-13 28 29 26 13 2 0 8
6 | Wednesday 13-14 25 43 18 17 3 2 11
6 | Wednesday 14-15 30 38 26 12 2 0 11
6 | Wednesday 15-16 35 51 36 18 1 0 2
6 | Wednesday 16-17 27 40 30 11 0 0 3
6 | Wednesday 17-18 30 51 28 9 1 0 4
6 | Wednesday 18-19 27 35 21 11 0 0 0
6 | Wednesday 19-20 16 32 15 4 2 0 0
6 | Wednesday 20-21 22 27 9 3 1 0 0
6 | Wednesday 21-22 11 24 4 4 1 0 0
6 | Thursday 06-07 2 5 5 5 0 0 0
6 | Thursday 07-08 14 18 19 9 0 0 9
6 | Thursday 08-09 14 20 44 30 1 0 3
6 | Thursday 09-10 13 34 39 20 1 8 15
6 | Thursday 10-11 25 48 25 17 1 6 56
6 | Thursday 11-12 24 33 32 16 3 7 67
6 | Thursday 12-13 31 48 19 19 0 1 25
6 | Thursday 13-14 28 56 24 15 1 10 9
6 | Thursday 14-15 19 47 41 16 0 0 0
6 | Thursday 15-16 37 51 33 20 1 0 2
6 | Thursday 16-17 40 45 32 19 0 0 8
6 | Thursday 17-18 34 39 24 18 0 0 2
6 | Thursday 18-19 31 41 25 10 1 0 3
6 | Thursday 19-20 18 25 16 13 4 1 2
6 | Thursday 20-21 13 28 15 5 1 0 0
6 | Thursday 21-22 9 15 15 2 1 0 0
6 | Friday 06-07 0 4 5 5 1 1 13
6 | Friday 07-08 5 12 10 6 0 0 6




194

6 | Friday 08-09 15 18 29 19 0 2 0
6 | Friday 09-10 24 32 47 12 7 5 26
6 | Friday 10-11 20 37 30 19 6 8 39
6 | Friday 11-12 22 © 34 27 14 5 8 44
6 | Friday 12-13 26 41 19 13 2 5 26
6 | Friday 13-14 40 42 25 12 3 2 8
6 | Friday 14-15 30 53 39 13 1 1 11
6 | Friday 15-16 41 73 33 16 4 1 6
6 | Friday 16-17 34 55 31 19 2 0 3
6 | Friday 17-18 44 46 29 14 0 0 3
6 | Friday 18-19 37 64 27 16 3 0 2
6 | Friday 19-20 33 53 23 12 3 0 0
6 | Friday 20-21 25 44 7 6 4 0 0
6 | Friday 21-22 16 34 11 3 3 0 0
6 | Saturday 06-07 1 3 4 4 0 0 8
6 | Saturday 07-08 10 10 5 4 0 0 5
6 | Saturday 08-09 9 17 23 16 0 0 0
6 | Saturday 09-10 24 34 44 22 0 1 0
6 | Saturday 10-11 30 31 33 17 0 0 20
6 | Saturday 11-12 28 38 31 23 0 0 2
6 | Saturday 12-13 22 38 22 19 0 0 1
6 | Saturday 13-14 35 39 23 15 1 0 14
6 | Saturday 14-15 30 51 35 14 0 0 0
6 | Saturday 15-16 39 61 32 20 1 0 1
6 | Saturday 16-17 33 55 47 13 0 0 2
6 | Saturday 17-18 31 67 36 17 0] 0 8
6 | Saturday 18-19 39 80 25 21 1 0 2
6 | Saturday 19-20 25 74 24 12 0 0 6
6 | Saturday 20-21 27 54 29 6 0 0 1
6 | Saturday 21-22 21 46 19 7 0 0 0
6 | Sunday 06-07 3 5 6 4 0 0 4
6 | Sunday 07-08 7 5 9 6 0 0 18
6 | Sunday 08-09 9 6 26 15 0 0 0
6 | Sunday 09-10 18- 18 24 18 0 0 1
6 | Sunday 10-11 -27 15 28 21 0 1 0
6 | Sunday 11-12 24 37 17 19 1 0 1
6 | Sunday 12-13 34 30 17 12 0 0 1
6 | Sunday 13-14 22 29 18 25 0 0 3
6 | Sunday 14-15 26 48 34 15 0 0 4
6 | Sunday 15-16 29 45 34 20 1 0 5
6 | Sunday 16-17 36 64 38 17 0 0 2
6 | Sunday - 17-18 36 68 31 18 0 0 1
6 | Sunday 18-19 53 81 41 14 0 0 6
6 | Sunday 19-20 27 66 32 10 1 0 1
6 | Sunday 20-21 39 68 28 6 0 0 1




195

6 | Sunday 21-22 21 53 15 2 1 0 0
7 | Monday 06-07 2 13 8 6 0 0 5
7 | Monday 07-08 10 15 8 5 0 1 7
7 | Monday 08-09 16 17 16 17 1 0 0
7 | Monday 09-10 15 27 23 13 2 8 32
7 | Monday 10-11 15 31 14 15 6 6 73
7 | Monday 11-12 24 26 18 14 3 14 57
7 | Monday 12-13 24 33 18 12 1 2 5
7 { Monday 13-14 20 49 11 14 6 5 9
7 | Monday 14-15 28 36 20 8 1 0 11
7 | Monday 15-16 39 51 26 14 0 1 4
7 | Monday 16-17 24 57 27 11 0 1 3
7 | Monday 17-18 33 43 23 13 0 0 5
7 | Monday 18-19 25 46 25 9 0 0 3
7 | Monday 19-20 14 36 17 5 1 0 0
7 { Monday 20-21 10 39 14 4 1 0 0
7 | Monday 21-22 12 16 12 2 3 0 0
7 | Tuesday 06-07 0 2 5 3 0 0 3
7 | Tuesday 07-08 8 8 7 5 0 0 7
7 | Tuesday 08-09 13 21 19 15 0 0 1
7 | Tuesday 09-10 11 29 25 17 5 5 26
7 | Tuesday 10-11 19 26 17 12 7 15 46
7 | Tuesday 11-12 28 36 23 14 3 9 35
7 | Tuesday 12-13 19 43 13 14 6 4 15
7 | Tuesday 13-14 30 46 15 16 2 3 13
7 | Tuesday 14-15 29 39 18 19 1 2 20
7 { Tuesday 15-16 31 37 26 13 2 0 1
7 | Tuesday 16-17 27 75 34 18 0 1 0
7 | Tuesday 17-18 30 60 24 14 0 0 4
7 | Tuesday 18-19 38 49 33 10 0 0 0
7 | Tuesday 19-20 25 48 24 5 2 1 0
7 | Tuesday 20-21 18 60 13 6 1 0 0
7 | Tuesday 21-22 16 38 8 2 0 0 0
7 | Wednesday 06-07 - 1 2 2 3 0 0 7
7 | Wednesday 07-08° 10 11 10 9 0 0 9
7 | Wednesday 08-09 3 17 14 13 1 0 0
7 | Wednesday 09-10 22 31 25 19 13 3 33
7 | Wednesday 10-11 22 37 23 13 2 4 63
7 | Wednesday 11-12 29 38 23 13 6 13 25
7 | Wednesday 12-13 20 51 18 15 1 3 10
7 | Wednesday 13-14 27 36 21 12 2 1 11
7 | Wednesday 14-15 28 52 25 16 2 0 13
7 | Wednesday 15-16 35 68 26 12 1 1 5
7 | Wednesday 16-17 31 53 25 14 0 0 1
7 | Wednesday 17-18 33 68 20 8 0 0 0




196

20

7 | Wednesday 18-19 30 48 25 8 0 0 2
7 | Wednesday 19-20 20 43 21 10 2 0 0
7 | Wednesday 20-21 23 51 14 6 1 1 0
7 | Wednesday 21-22 19 34 8 3 0 0 0
7 | Thursday 06-07 2 1 7 8 0 0 7
7 | Thursday 07-08 5 11 5 11 0 0 6
7 | Thursday 08-09 9 18 20 15 0 0 0
7 | Thursday 09-10 19 22 21 16 5 6 22
7 | Thursday 10-11 18 32 22 i6 3 7 43
7 | Thursday 11-12 27 35 18 13 5 4 44
7 | Thursday 12-13 23 39 23 13 2 1 26
7 | Thursday 13-14 28 48 17 11 1 3 5
7 | Thursday 14-15 29 56 26 11 2 4 18
7 | Thursday 15-16 32 59 23 12 2 0 5
7 | Thursday 16-17 32 51 35 15 0 1 2
7 | Thursday 17-18 36 55 26 10 1 0 1
7 | Thursday 18-19 23 32 23 9 4 0 0
7 | Thursday 19-20 25 40 33 6 1 1 2
7 | Thursday 20-21 14 32 14 5 6 0 0
7 | Thursday 21-22 9 21 15 5 1 0 0
7 | Friday 06-07 3 5 6 5 0 0 7
7 | Friday 07-08 6 14 6 6 0 0 5
7 | Friday 08-09 10 13 19 16 0 0 1
7 | Friday 09-10 18 30 25 20 3 2 18
7 | Friday 10-11 20 28 26 17 4 13 44
7 | Friday 11-12 28 21 16 14 4 4 28
7 | Friday 12-13 18 26 19 9 0 1 5
7 | Friday 13-14 26 51 18 13 ' 3 6
7 | Friday 14-15 39 49 38 17 1 5 21
7 | Friday 15-16 39 77 24 15 2 1 4
7 | Friday 16-17 38 71 22 13 4 1 4
7 | Friday 17-18 36 54 29 15 0 0 1
7 | Friday 18-19 28 63 35 8 1 0 0
7 | Friday 19-20 24 38 19 10 3 0 0
7 | Friday 20-21 18 36 19 7 0 1 0
7 | Friday 21-22 22 30 9 6 3 0 0
7 | Saturday 06-07 0 2 5 4 0 0] 6
7 | Saturday 07-08 4 9 9 7 0 0 3
7 | Saturday 08-09 9 12 18 20 1 0 0
7 | Saturday 09-10 23 25 31 15 0 0 2
7 | Saturday 10-11 22 33 21 14 1 0 14
7 | Saturday 11-12 23 43 22 19 3 0 10
7 | Saturday 12-13 21 36 25 14 0 0 26
7 | Saturday 13-14 26 39 24 13 0 0 0
7 | Saturday 14-15 28 37 14 0 0 1




197

25

7 | Saturday 15-16 33 52 32 16 1 0 3
7 | Saturday 16-17 27 66 35 10 2 0 2
7 | Saturday 17-18 39 68 35 17 1 0 3
7 | Saturday 18-19 36 76 38 16 2 0 0
7 | Saturday 15-20 30 61 27 7 0 0] 0
7 | Saturday 20-21 30 39 23 3 0 0 0
7 | Saturday 21-22 15 49 13 3 1 0 0
7 | Sunday 06-07 4 6 5 6 0 0 11
7 | Sunday 07-08 5 6 3 7 0 0 6
7 | Sunday 08-09 6 12 23 8 0 0 0
7 | Sunday 09-10 25 18 24 16 0 0 0
7 | Sunday 10-11 16 23 16 12 1 0 5
7 | Sunday 11-12 24 38 14 18 0 0 1
7 | Sunday 12-13 22 35 14 13 0] 0 7
7 | Sunday 13-14 26 31 17 19 0 0 2
7 | Sunday 14-15 36 52 30 18 0 0 1
7 | Sunday 15-16 33 57 30 14 0 0 0
7 | Sunday 16-17 34 54 27 16 0 0 1
7 | Sunday 17-18 43 84 31 14 2 0 4
7 | Sunday 18-19 25 70 38 13 1 0 4
7 | Sunday 19-20 43 97 34 5 1 0 0
7 | Sunday 20-21 35 54 26 4 2 0 1
7 | Sunday 21-22 33 112 27 4 0 0 0
8 | Monday 06-07 4 6 11 8 0 0 11
8 | Monday 07-08 7 12 15 8 0 0 8
8 | Monday 08-09 15 23 23 11 0 0 3
8 | Monday 09-10 20 32 19 14 7 7 50
8 | Monday 10-11 21 24 22 11 3 6 35
8 | Monday 11-12 15 33 19 8 1 9 76
8 | Monday 12-13 17 31 18 15 4 5 47
8 | Monday 13-14 21 42 15 12 1 14 22
8 | Monday 14-15 30 59 20 10 2 9 17
8 | Monday 15-16 27 62 33 11 2 1 6
8 | Monday 16-17 35 63 30 12 0 1 6
8 | Monday 17-18 38 70 28 10 0 0 1
8 | Monday 18-19 26 57 31 9 1 1 3
8 | Monday 19-20 29 54 15 6 1 3 1
8 | Monday 20-21 19 57 15 3 2 1 0
8 | Monday 21-22 16 36 5 2 3 0 0
8 | Tuesday 06-07 1 2 3 4 0 0 8
8 | Tuesday 07-08 6 9 7 6 0 0 5
8 | Tuesday 08-09 14 20 12 11 0 0 2
8 | Tuesday 09-10 21 31 23 15 5 6 23
8 | Tuesday 10-11 11 38 10 14 10 5 63
8 | Tuesday 11-12 39 23 13 1 12 45
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08-09

8 | Tuesday 12-13 19 39 19 12 1 3 40
8 | Tuesday 13-14 30 52 22 11 2 5 17
8 | Tuesday 14-15 31 55 31 17 1 12 23
8 | Tuesday 15-16 33 48 30 12 1 1 4
8 | Tuesday 16-17 37 68 34 11 0 1 0
8 | Tuesday 17-18 38 67 21 11 1 0 0
8 | Tuesday 18-19 32 80 36 8 1 1 0
8 | Tuesday 19-20 34 60 17 5 1 0 0
8 | Tuesday 20-21 11 30 18 4 0 0 0
8 | Tuesday 21-22 18 29 8 3 0 0 0
8 | Wednesday 06-07 3 2 6 4 0 0 0
8 | Wednesday 07-08 7 10 5 11 0 0 8
8 | Wednesday 08-09 10 15 30 28 0 0 0
8 | Wednesday 09-10 18 30 26 13 6 4 42
8 | Wednesday 10-11 25 32 17 9 13 19 56
8 | Wednesday 11-12 23 40 22 12 7 13 37
8 | Wednesday 12-13 14 38 15 14 1 3 27
8 | Wednesday 13-14 26 38 25 8 5 1 16
8 | Wednesday 14-15 41 50 23 13 6 9 27
8 | Wednesday 15-16 36 67 28 15 2 3 20
8 | Wednesday 16-17 43 58 38 8 0 0 2
8 | Wednesday 17-18 43 64 29 14 1 1 1
8 | Wednesday 18-19 30 72 30 9 3 1 0
8 | Wednesday 19-20 28 56 19 6 7 1 0
8 | Wednesday 20-21 24 51 10 4 2 1 2
8 | Wednesday 21-22 23 41 15 2 0 0 0
8 | Thursday 06-07 1 4 7 7 0 0 4
8 | Thursday 07-08 7 8 5 5 0 0 13
8 | Thursday 08-09 12 14 17 10 0 0 0
8 | Thursday 09-10 18 43 12 19 2 2 33
8 | Thursday 10-11 16 31 17 10 10 13 56
8 | Thursday 11-12 33 37 21 15 1 9 71
8 | Thursday 12-13 19 48 18 12 1 3 51
8 | Thursday 13-14 20 36 17 11 1 4 13
8 | Thursday 14-15 28 35 27 11 3 7 20
8 | Thursday 15-16 31 62 34 14 3 1 7
8 | Thursday 16-17 34 66 25 12 1 0 2
8 | Thursday 17-18 35 62 28 10 1 2 10
8 | Thursday 18-19 34 67 24 19 4 0 2
8 | Thursday 19-20 29 52 32 5 2 0 0
8 | Thursday 20-21 25 52 21 8 2 0 2
8 | Thursday 21-22 18 39 15 2 1 0 2
8 | Friday 06-07 2 0 3 3 0 0 7
8 | Friday 07-08 12 7 9 9 0 0 8
8 | Friday 7 14 22 17 1 1 6
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Sunday

8 | Friday 09-10 23 23 17 13 3 2 34
8 | Friday 10-11 26 30 22 17 4 5 43
8 | Friday 11-12 29 45 13 11 4 16 67
8 | Friday 12-13 20 33 17 15 6 7 43
8 | Friday 13-14 30 47 17 10 2 4 19
8 | Friday 14-15 31 54 20 12 4 7 37
8 | Friday 15-16 30 58 36 15 4 4 4
8 | Friday 16-17 36 81 21 14 2 0 1
8 | Friday 17-18 37 62 32 12 0 0

8 | Friday 18-19 38 60 - 28 8 2 0 15
8 | Friday 19-20 28 40 22 5 1 1 1
8 | Friday 20-21 23 50 18 5 3 0 1
8 | Friday 21-22 13 25 10 2 2 0 0
8 | Saturday 06-07 2 2 6 3 1 0 3
8 | Saturday 07-08 11 9 11 8 0 0 13
8 | Saturday 08-09 14 13 27 15 2 1 0
8 | Saturday 09-10 24 22 35 15 0 0 34
8 | Saturday 10-11 17 25 27 14 0 0 9
8 | Saturday 11-12 28 39 29 19 1 0 18
8 | Saturday 12-13 35 42 25 20 0 0 12
8 | Saturday 13-14 28 46 25 14 1 0 9
8 | Saturday 14-15 34 43 29 15 1 0 3
8 | Saturday 15-16 49 57 43 18 0 0 2
8 | Saturday 16-17 48 74 39 15 0 0 2
8 | Saturday 17-18 36 66 43 19 1 0 0
8 | Saturday 18-19 40 78 28 12 2 0 0
8 | Saturday 19-20 27 61 25 5 0 0 4
8 | Saturday 20-21 27 56 20 3 0 0 0
8 | Saturday 21-22 20 59 12 2 2 0 1
8 | Sunday 06-07 3 2 5 5 0 0 0
8 | Sunday 07-08 11 10 3 7 0 0 7
8 | Sunday 08-09 7 22 41 20 0 0 0
8 | Sunday 09-10 20 19 34 15 0 0 1
8 | Sunday 10-11 23 19 28 16 0 0 2
8 | Sunday 11-12 27 39 26 18 0 0 7
8 | Sunday 12-13 29 25 34 17 0 0 2
8 | Sunday 13-14 30 37 27 13 0 0 1
8 | Sunday 14-15 21 37 34 16 1 0 1
8 | Sunday 15-16 41 54 27 24 0 0 0
8 | Sunday 16-17 41 67 34 15 0 0 3
8 | Sunday 17-18 41 76 57 18 0 0 2
8 | Sunday 18-19 47 70 35 15 0 0 1
8 | Sunday 19-20 38 79 33 8 0 0 0
8 | Sunday 20-21 36 66 24 6 2 0 0
8 21-22 16 61 23 2 0 0 0




9 | Monday 06-07 1 4 10 10 0 0 4
9 | Monday 07-08 13 16 11 8 0 0 6
9 | Monday 08-09 8 23 18 14 0 0 0
9 | Monday 09-10 21 31 37 16 9 11 28
9 | Monday 10-11 26 34 27 15 6 10 66
9 | Monday 11-12 33 46 26 14 6 6 66
9 | Monday 12-13 25 39 31 16 4 11 44
9 | Monday 13-14 29 52 24 19 0 2 10
9 | Monday 14-15 31 47 27 15 1 10 8
9 | Monday 15-16 37 63 35 22 4 2 6
9 | Monday 1 16-17 29 66 43 12 3 0 1
9 | Monday 17-18 33 55 33 12 1 0 1
9 | Monday 18-19 30 57 31 8 1 2 1
9 | Monday 19-20 19 63 25 5 9 5 4
9 | Monday 20-21 26 50 21 3 6 6 0
9 | Monday 21-22 10 37 12 1 0 1 0
9 | Tuesday 06-07 3 5 4 4 0 0 0
9 | Tuesday 07-08 9 10 8 11 0 0 4
9 | Tuesday 08-09 8 11 19 6 1 0 11
9 | Tuesday 09-10 \ 2% 28 31 14 2 6 34
9 | Tuesday 10-11 26 32 31 17 5 11 78
9 | Tuesday 11-12 29 46 16 13 8 20 43
9 | Tuesday 12-13 23 35 26 14 2 4 31
9 | Tuesday 13-14 23 39 22 19 1 7 5
9 | Tuesday 14-15 41 58 34 19 1 1 13
9 | Tuesday 15-16 33 67 35 19 0 0 1
9 | Tuesday 16-17 43 60 40 17 1 0 2
9 | Tuesday 17-18 52 67 30 11 1 0 4
9 | Tuesday 18-19 35 55 28 15 2 0 4
9 | Tuesday 19-20 37 55 22 3 1 0 0
9 | Tuesday 20-21 26 52 17 5 0 0 1
9 | Tuesday 21-22 21 58 22 2 4 0 1
9 | Wednesday 06-07 0 1 4 5 0 0 10
9 | Wednesday 07-08 7 10 15 5 0 0 2
9 | Wednesday 08-09 13 13 35 10 2 0 0
9 | Wednesday 09-10 19 13 35 15 6 1 9
9 | Wednesday 10-11 27 34 41 21 1 6 21
9 | Wednesday 11-12 31 39 32 17 7 6 23
9 | Wednesday 12-13 28 37 33 15 1 1 5
9 | Wednesday 13-14 34 55 29 22 3 3 3
9 | Wednesday 14-15 46 61 37 17 1 1 21
9 | Wednesday 15-16 36 66 40 18 4 1 5
9 | Wednesday 16-17 29 73 49 15 0 0 1
9 | Wednesday 17-18 49 73 41 20 1 0 2
9 | Wednesday 18-19 42 80 43 11 1 0 0




9 | Wednesday 19-20 33 69 40 10 2 0 0
9 | Wednesday 20-21 32 55 14 0 0 1
9 | Wednesday 21-22 22 55 19 1 0 0
9 | Thursday 06-07 0 3 5 0 0 0
9 | Thursday 07-08 8 9 11 ) 0 0 0
9 | Thursday 08-09 17 15 68 15 0 3 4
9 | Thursday 09-10 27 17 74 28 1 1 16
9 | Thursday 10-11 36 28 49 32 0 0 7
9 | Thursday 11-12 43 40 44 25 1 0 8
9 | Thursday 12-13 26 56 42 26 0 0 2
9 | Thursday 13-14 41 43 46 20 0 0 0
9 | Thursday 14-15 30 55 40 19 0 1 0
9 | Thursday 15-16 36 68 45 24 0 1 0
9 | Thursday 16-17 61 61 69 22 1 0 0
9 | Thursday 17-18 47 59 61 20 0 0 0
9 | Thursday 18-19 33 67 45 17 0 0 0
9 | Thursday 19-20 21 35 18 7 0 0 -0
9 | Thursday 20-21 15 28 9 2 0 0 0
9 | Thursday 21-22 14 18 8 3 0 0 0
9 | Friday 06-07 1 3 5 2 0 0 0
9 | Friday 07-08 8 4 4 7 0 0 0
9 | Friday 08-09 13 10 45 14 0 0 0
9 | Friday 09-10 23 19 71 18 0 0 0
9 | Friday 10-11 20 34 53 22 0 0 0
9 | Friday 11-12 28 36 52 27 0 0 0
9 | Friday 12-13 34 41 39 27 0 0 0
9 | Friday 13-14 37 39 34 28 0 0 0
9 | Friday 14-15 39 47 49 26 0 0 0
9 | Friday 15-16 42 45 59 29 0 0 8]
9 | Friday 16-17 53 40 70 26 1 0 0
9 | Friday 17-18 47 53 84 26 1 0 0
9 | Friday 18-19 39 65 59 20 0 0 0
9 | Friday 19-20 24 53 21 10 3 0 0
9 | Friday 20-21 25 55 27 3 1 0 0
9 | Friday 21-22 13 35 7 2 0 0 0
9 | Saturday 06-07 3 1 4 2 0 0 0
9 | Saturday 07-08 5 4 5 8 0 0 9
9 | Saturday 08-09 21 18 63 22 1 0 9
9 | Saturday 09-10 17 27 59 24 0 0 3
9 | Saturday 10-11 30 41 45 22 0 0 0
9 | Saturday 11-12 36 35 37 27 0 0 0
9 | Saturday 12-13 33 33 39 27 0 0 1
9 | Saturday 13-14 40 413 46 26 1 0 2
9 | Saturday 14-15 53 41 64 22 0 0 7
9 | Saturday 15-16 40 50 59 27 1 ol 1
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9 | Saturday 16-17 49 61 77 22 0 0 1
9 | Saturday 17-18 46 58 77 26 1 0 3
9 | Saturday 18-19 42 81 56 19 0 0 2
9 | Saturday 19-20 36 71 31 9 0 0 0
9 | Saturday 20-21 31 61 | 32 8 0 0 0
9 | Saturday 21-22 22 66 19 2 0 0 0
9 | Sunday 06-07 0 2 4 3 0 0 6
9 | Sunday 07-08 3 6 11 5 0 0 3
9 | Sunday 08-09 16 19 23 18 0 0 4
9 | Sunday 09-10 11 20 23 12 0 0 2
9 | Sunday 10-11 20 20 23 19 0 0 3
9 | Sunday 11-12 27 33 28 14 0 0 3
9 | Sunday 12-13 24 33 28 20 0 0 0
9 | Sunday 13-14 25 33 20 17 1 0 0
9 | Sunday 14-15 36 41 38 23 0 0 0
9 | Sunday 15-16 36 50 29 22 0 0 8
9 | Sunday 16-17 42 57 45 18 0 0 7
9 | Sunday 17-18 30 76 42 20 0 0 0
9 | Sunday 18-19 38 85 32 18 0 0 0
9 | Sunday 19-20 39 68 24 8 0 0 0
9 | Sunday 20-21 30 87 38 7 1 0 2
9 | Sunday 21-22 22 62 18 3 2 0 0
10 | Monday 06-07 2 5 4 9 0 0 0
10 | Monday 07-08 9 17 7 7 0 0 20
10 | Monday 08-09 13 16 13 9 0 0 2
10 | Monday 09-10 23 24 12 12 1 4 5
10 | Monday 10-11 15 24 12 2 0 25
10 | Monday 11-12 15 27 15 0 0 29
10 | Monday 12-13 21 26 16 15 0 0 10
10 | Monday 13-14 29 31 21 8 0 0 0
10 | Monday 14-15 29 52 22 12 0 1 6
10 | Monday 15-16 36 a7 27 12 0 0 12
10 | Monday 16-17 34 68 26 14 0 0 4
10 | Monday 17-18 28 72 23 8 0 0 4
10 | Monday 18-19 23 42 22 8 1 0 1
10 | Monday 19-20 21 49 14 6 0 0 0
10 | Monday 20-21 15 47 18 4 0 0 0
10 | Monday 21-22 22 29 10 3 0 0 0
10 | Tuesday 06-07 3 2 6 4 0 0 6
10 | Tuesday 07-08 9 12 8 5 1 0 11
10 | Tuesday 08-09 9 11 10 12 0 1 0
10 | Tuesday 09-10 16 27 20 12 2 2 9
10 | Tuesday 10-11 19 31 14 14 13 10 47
10 | Tuesday 11-12 19 30 11 10 2 2 30
10 | Tuesday 12-13 21 23 15 11 3 3 32
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10 | Tuesday 13-14 27 38 19 8 0 0 9
10 | Tuesday 14-15 38 37 24 17 0 2 5
10 | Tuesday 15-16 36 59 31 13 3 0 8
10 | Tuesday 16-17 36 64 29 10 2 0 2
10 | Tuesday 17-18 31 49 17 10 1 0 4
10 | Tuesday 18-19 31 52 24 8 2 0 3
10 | Tuesday 19-20 35 45 16 3 1 0 0
10 | Tuesday 20-21 23 37 9 4 1 1 2
10 | Tuesday 21-22 9 43 11 2 0 0 0
10 | Wednesday 06-07 0 2 4 3 0 0 3
10 | Wednesday 07-08 11 9 5 6 0 0 17
10 | Wednesday 08-09 12 12 8 13 0 0 9
10 | Wednesday 09-10 13 26 15 12 3 8 20
10 | Wednesday 10-11 16 26 14 13 6 2 57
10 | Wednesday 11-12 21 29 16 8 2 14 51
10 | Wednesday 12-13 28 26 26 12 2 0 25
10 | Wednesday 13-14 26 40 14 16 2 7 10
10 | Wednesday 14-15 23 50 24 11 2 6 5
10 | Wednesday 15-16 27 60 17 12 1 0 0
10 | Wednesday 16-17 37 60 25 12 1 0 1
10 | Wednesday 17-18 40 54 22 i0 0 0 4
10 | Wednesday 18-19 24 51 23 7 1 0 3
10 Wednesday 19-20 14 62 29 3 0 0 3
10 | Wednesday 20-21 19 43 20 5 2 0 1
10 | Wednesday 21-22 19 33 11 2 1 0 0
10 | Thursday 06-07 2 6 7 7 0 0 7
10 | Thursday 07-08 7 13 6 6 0 0 10
10 | Thursday 08-09 11 15 16 9 0 0 1
10 | Thursday 09-10 8 21 - 21 9 0 0

10 | Thursday 10-11 9 16 11 4 4 5 21
10 | Thursday 11-12 29 30 25 12 0 15 58
10 | Thursday 12-13 24 41 24 12 2 3 12
10 | Thursday 13-14 32 35 13 10 4 4 3
10 | Thursday 14-15 28 50 23 10 1 0 16
10 | Thursday 15-16 46 63 27 12 1 1 3
10 { Thursday 16-17 34 47 30 10 2 0 10
10 | Thursday 17-18 45 47 18 8 1 0 0
10 | Thursday 18-19 25 52 21 7 1 0 4
10 | Thursday 19-20 16 44 15 5 0 0 0
10 | Thursday 20-21 18 40 12 2 1 0 3
10 | Thursday 21-22 13 25 11 2 2 0 1
10 | Friday 06-07 1 1 6 5 0 0 0
10 | Friday 07-08 7 11 4 5 0 0 0
10 | Friday 08-09 11 17 11 15 0 0 0
10 | Friday 09-10 11 22 19 13 0 4 14
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10 | Friday 10-11 17 26 23 12 2 9 84
10 | Friday 11-12 20 23 18 12 5 13 60
10 | Friday 12-13 24 36 17 16 2 7 23
10 | Friday 13-14 32 42 12 12 0 4 16 |
10 | Friday .1 14-15 10 37 18 12 0 10 28
10 | Friday 15-16 31 60 17 14 2 0 6
10 | Friday 16-17 35 51 22 13 1 1 0
10 | Friday 17-18 28 62 14 9 0 1 1
10 | Friday 18-19 24 69 37 11 2 1 1
10 | Friday 19-20 27 55 25 6 2 0 1
10 | Friday 20-21 30 30 17 4 1 0 1
10 | Friday 21-22 16 40 12 2 3 0 1
10 | Saturday 06-07 0 0 4 3 1 1 0
10 | Saturday 07-08 9 4 7 7 0 0 18
10 | Saturday 08-09 12 9 26 14 1 0 3
10 | Saturday 09-10 18 21 21 22 0 1 1
10 | Saturday 10-11 25 25 24 16 0 2 4
10 | Saturday 11-12 25 34 18 12 2 0 26
10 | Saturday 12-13 14 42 17 11 0 1 12
10 | Saturday 13-14 27 40 25 14 1 0 4
10 | Saturday 14-15 33 46 26 12 1 0 4
10 | Saturday 15-16 30 68 30 17 1 0 3
10 | Saturday 16-17 42 63 27 12 0 0 1
10 | Saturday 17-18 45 84 40 11 0 0 3
10 | Saturday 18-19 49 72 46 11 0 0 2
10 | Saturday 19-20 32 62 32 5 0 0 2
10 | Saturday 20-21 20 65 21 3 0 0 0
10 | Saturday 21-22 30 70 16 2 0 0 0
10 | Sunday 06-07 2 8 5 4 0 0 9
10 | Sunday 07-08 10 5 8 7 1 0 4
10 | Sunday 08-09 6 10 15 16 0 0 0
10 | Sunday 09-10 11 20 27 18 0 0 0
10 | Sunday 10-11 25 31 28 12 0 0 0
10 | Sunday 11-12 28 35 25 19 0 0 0
10 | Sunday 12-13 26 34 18 10 0 0 10
10 | Sunday 13-14 19 38 27 16 0 1 0
10 | Sunday 14-15 31 37 36 15 0 0 0
10 | Sunday 15-16 35 62 33 16 0 0 0
10 | Sunday 16-17 50 76 36 16 0 0 0
10 | Sunday 17-18 46 76 34 16 0 0 1
10 | Sunday 18-19 38 91 410 17 1 0 0
10 | Sunday 19-20 39 91 42 7 0 0 0
10 | Sunday 20-21 34 81 33 6 1 0 0
10 | Sunday 21-22 25 55 14 3 1 0 0
11 | Monday 06-07 4 4 9 9 0 0 8




11 | Monday 07-08 10 13 6 7 0 0 13
11 | Monday 08-09 20 25 8 12 1 1 1
11 | Monday 09-10 12 21 14 11 4 8 21
11 | Monday 10-11 9 29 19 12 1] 11 71
11 | Monday 11-12 13 34 22 12 8 8 74
11 | Monday 12-13 27 40 12 9 1 7 47
11 | Monday 13-14 27 54 9 12 1 6 8
11 | Monday 14-15 30 39 17 10 1 1 32
11 | Monday 15-16 32 50 30 14 3 0 2
11 | Monday 16-17 33 49 30 10 0 1 6
11 | Monday 17-18 33 37 26 10 4 0 4
11 | Monday 18-19 28 46 18 9 2 2 1
11 { Monday 19-20 17 53 10 6 2 3 1
11 | Monday 20-21 21 43 16 3 3 4 0
11 | Monday 21-22 14 27 10 2 1 0 0
11 | Tuesday 06-07 1 3 10 4 0 0 14
11 | Tuesday 07-08 S 6 6 6 0 0 4
11 | Tuesday 08-09 12 16 11 15 1 1 2
11 | Tuesday 09-10 9 28 17 9 5 2 25
11 | Tuesday 10-11 19 31 20 12 12 11 52
11 | Tuesday 11-12 17 38 17 10 11 14 32
11 { Tuesday 12-13 22 41 21 15 2 2 43
11 | Tuesday 13-14 19 36 21 11 3 3 7
11 | Tuesday 14-15 26 42 23 15 1 3 22
11 | Tuesday 15-16 42 56 31 11 1 2 3
11 | Tuesday 16-17 34 62 24 9 0 1 5
11 | Tuesday 17-18 37 52 31 10 2 0 1
11 | Tuesday 18-19 28 64 21 7 1 0 8
11 | Tuesday 19-20 25 38 15 5 2 0 4
11 | Tuesday 20-21 23 45 22 5 1 0 1
11 | Tuesday 21-22 18 33 9 2 1 0 0
11 | Wednesday 06-07 3 0 5 3 0 0 2
11 | ‘Wednesday 07-08 5 8 7 6 0 0 9
11 | Wednesday 08-09 8 18 13 6 -0 0 4
11 | Wednesday 09-10 16 24 18 15 7 7 27
11 | Wednesday 10-11 20 35 10 10 5 16 41
11 | Wednesday 11-12 20 32 19 11 15 5 43
11 | Wednesday 12-13 19 38 16 13 2 1 47
11 | Wednesday 13-14 23 43 17 11 2 3 26
11 | Wednesday 14-15 23 48 27 11 2 5 10
11 | Wednesday 15-16 32 54 29 9 1 2 4
11 | Wednesday 16-17 36 63 29 10 2 0 1
11 | Wednesday 17-18 31 57 18 11 1 0 4
11 | Wednesday 18-19 31 59 22 8 0 0 2
11 | Wednesday | 19-20 16 42 18 5 3 2 2




11 | Wednesday 20-21 19 28 9 5 3 1 0
11 | Wednesday 21-22 21 30 10 2 1 0 1
11 | Thursday 06-07 2 1 7 8 0 0 4
11 | Thursday 07-08 7 12 8| 9 0 0 4
11 | Thursday 08-09 12 14 25 9 0 0 8
11 | Thursday 09-10 16 27 20 13 2 1 25
11 | Thursday 10-11 16 30 16 16 9 9 21
11 | Thursday 11-12 16 27 11 12 2 10 47
11 | Thursday 12-13 18 40 20 11 7 7 58
11 | Thursday 13-14 28 44 18 11 3 7 17
11 | Thursday 14-15 25 52 23 8 3 7 19
11 | Thursday 15-16 38 56 30 15 1 0 3
11 | Thursday 16-17 33 55 24 13 2 0] 0
11 | Thursday 17-18 36 45 22 12 3 0 2
11 | Thursday 18-19 24 49 26 7 1 0 4
11 | Thursday 19-20 13 55 22 4 1 0 1
11 | Thursday 20-21 19 46 20 3 1 0 1
11 | Thursday 21-22 21 31 11 2 3 0 0
11 | Friday 06-07 1 3 3 4 0 0 5
11 | Friday 07-08 6 11 4 6 0 0 6
11 | Friday 08-09 11 11 21 13 0 0 17
11 | Friday 09-10 12 31 21 21 3 1 30
11 | Friday 10-11 17 39 16 12 14 12 58
11 | Friday 11-12 26 35 16 10 4 6 50
11 | Friday 12-13 19 26 18 13 0 0 26
11 | Friday 13-14 28 47 19 11 6 5 9
11 | Friday 14-15 40 40 32 17 2 3 8
11 | Friday 15-16 42 62 31 13 1 0 6
11 | Friday 16-17 23 65 29 10 0 0 2
i1 | Friday 17-18 31 57 21 10 0 0 7
11 | Friday 18-19 27 54 19 8 1 0 4
11 | Friday 19-20 31 41 15 4 0 0 2
11 | Friday 20-21 31 49 12 4 0 1 0
11 | Friday 21-22 13 24 -5 2 3 0 0
11 | Saturday 06-07 1 2 ‘5 5 2 0 4
11 { Saturday 07-08 7 9 11 10 2 0 10
11 | Saturday 08-09 9 13 28 20 0 0 2
11 | Saturday 09-10 20 18 20 21 3 2 7
11 | Saturday 10-11 20 29 26 14 1 5 9
11 | Saturday 11-12 29 44 26 17 2 0 17
11 | Saturday 12-13 31 36 28 9 1 1 7
11 | Saturday 13-14 - 28 36 25 15 0 0 10
11 | Saturday 14-15 44 46 32 15 0 0 4
11 | Saturday 15-16 42 74 28 15 1 0 1
11 | Saturday 16-17 30 85 37 16 1 0 3
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11 | Saturday 17-18 32 68 46 14 1 2 9
11 | Saturday 18-19 36 72 31 8 0 0 9
11 | Saturday 19-20 28 59 32 6 0 0 0
11 | Saturday 20-21 21 55 17 3 0 0 1
11 | Saturday 21-22 15 36 13 2 0 0 0
11 | Sunday 06-07 1 7 5 3 0 0 7
11 | Sunday 07-08 9 8 4 4 0 0 4
11 | Sunday 08-09 12 12 22 9 0 0 8
11 | Sunday 09-10 17 28 18 13 2 1 28
11 | Sunday 10-11 15 35 19 12 3 4 48
11 | Sunday 11-12 19 32 17 13 0 2 36
11 | Sunday 12-13 25 32 25 14 0 0 18
11 | Sunday 13-14 29 41 28 15 0 0 12
11 | Sunday 14-15 37 49 30 12 2 0 7
11 | Sunday 15-16 39 64 39 20 0 0 1
11 | Sunday 16-17 40 79 40 18 0 0 4
11 | Sunday 17-18 44 67 45 14 0 0 10
11 | Sunday 18-19 44 81 37 12 1 0 5
11 | Sunday 19-20 33 88 39 7 1 0 1
11 | Sunday 20-21 43 61 29 4 1 0 0
11 | Sunday 21-22 26 64 15 3 0 0 0
12 | Monday 06-07 1 7 7 7 0 0 8
12 | Monday 07-08 12 16 5 6 0 0 9
12 { Monday 08-09 11 18 16 8 0 0 1
12 | Monday 09-10 13 29 21 9 2 13 47
12 | Monday 10-11 18 32 15 14 3 20 60
12 | Monday 11-12 15 44 14 13 1 6 45
12 | Monday 12-13 28 36 14 9 5 9 37
12 | Monday 13-14 24 51 14 13 1 4 6
12 | Monday 14-15 28 40 13 11 1 3 11
12 | Monday 15-16 48 72 36 18 1 2 6
12 | Monday 16-17 37 52 29 11 1 0 4
12 | Monday 17-18 31 43 27 10 0 0 1
12 | Monday 18-19 29 44 25 10 3 1 8
12 | Monday 19-20 27 49 14 5 0 2 2
12 { Monday 20-21 18 42 20 5 5 0 1
12 | Monday 21-22 12 31 8 2 0 0 2
12 | Tuesday 06-07 0 2 3 4 0 0 3
12 | Tuesday 07-08 11 10 5 7 0 0 13
12 | Tuesday 08-09 11 14 16 11 0 0 0
12 | Tuesday 09-10 16 23 19 14 2 11 19
12 | Tuesday” 10-11 22 25 14 11 12 17 76
12 | Tuesday 11-12 26 34 21 13 0 3 52
12 | Tuesday 12-13 20 26 15 9 1 1 10
12 | Tuesday 13-14 26 44 22 14 1 8 16




12 | Tuesday 14-15 28 44 26 15 1 2 18
12 | Tuesday 15-16 30 39 17 11 2 0 1
12 | Tuesday 16-17 40 35 24 13 0 0 10
12 | Tuesday 17-18 33 57 19 9 0 0 5
12 | Tuesday 18-19 30 49 11 10 1 1 3
12 | Tuesday 19-20 17 57 14 3 1 8 1
12 | Tuesday 20-21 22 32 16 2 1 0 0
12 | Tuesday 21-22 14 35 4 3 0 0 0
12 | Wednesday 06-07 0 2 5 3 0 0 6
12 | Wednesday 07-08 8 10 7 7 0 0 4
12 | Wednesday 08-09 10 17 13 15 1 0 0
12 | Wednesday 09-10 21 26 19 13 10 10 26
12 | Wednesday 10-11 21 29 12 14 9 10 47
12 | Wednesday 11-12 20 25 15 11 3 4 55
12 | Wednesday 12-13 23 36 22 11 2 2 28
12 | Wednesday 13-14 30 42 16 11 3 8 17
12 | Wednesday 14-15 28 53 18 11 2 2 6
12 | Wednesday 15-16 29 57 33 11 4 3 14
12 | Wednesday 16-17 33 65 22 14 1 0 9
12 | Wednesday 17-18 33 46 34 10 2 0 5
12 | Wednesday 18-19 29 45 16 8 0 0 4
12 | Wednesday 19-20 17 43 19 4 1 0 1
12 | Wednesday 20-21 22 42 16 6 1 0 0
12 | Wednesday 21-22 14 29 7 2 0 0 1
12 | Thursday 06-07 1 4 6 6 1 0 5
12 | Thursday 07-08 6 6 8 7 0 0 5
12 | Thursday 08-09 17 16 20 16 0 0 7
12 | Thursday 09-10 11 31 15 15 7 2 19
12 | Thursday 10-11 18 29 15 7 7 17 55
12 | Thursday 11-12 22 31 15 13 5 11 76
12 | Thursday 12-13 25 44 23 16 3 6 25
12 | Thursday 13-14 22 30 20 19 1 9 7
12 | Thursday 14-15 31 61 23 12 1 5 25
12 | Thursday 15-16 29 78 23 17 0 3 6
12 | Thursday 16-17 37 61 28 9 4 2 4
12 | Thursday 17-18 30 50 32 12 1 0 8
12 | Thursday 18-19 28 47 16 6 1 0 5
12 | Thursday 19-20 23 41 27 7 1 0 0
12 | Thursday 20-21 20 44 11 4 0 0 0
12 | Thursday 21-22 7 36 13 2 0 0 0
12 | Friday 06-07 1 2 4 3 0 0 3
12 | Friday 07-08 6 5 13 4 0 0 7
12 | Friday 08-09 10 23 19 19 1 1 2
12 | Friday 09-10 5 21 19 11 5 7 38
12 | Friday 10-11 20 26 19 14 8 8 61
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12 | Friday 11-12 22 41 16 10 5 15 49
12 | Friday 12-13 27 37 13 12 0 3 32
12 | Friday 13-14 27 34 22 16 2 12 23
12 | Friday 14-15 31 65 25 13 0 3 1
12 | Friday 15-16 27 a1 24 15 0 2 5
12 | Friday 16-17 31 57 21 12 3 0 3
12 | Friday 17-18 38 60 33 11 0 0 4
12 | Friday 18-19 36 48 21 9 1 0 1
12 | Friday 19-20 25 44 15 4 1 0 2
12 | Friday 20-21 29 37 18 5 5 0 1
12 | Friday 21-22 13 29 9 2 3 0 2
12 | Saturday 06-07 0 2 3 2 0 0 4
12 | Saturday 07-08 3 7 4 9 0 0 2
12 | Saturday 08-09 14 18 35 24 0 0 1
12 | Saturday 09-10 13 17 35 30 0 0 5
12 | Saturday 10-11 19 29 28 15 1 0 20
12 | Saturday 11-12 25 27 29 21 0 0 27
12 | Saturday 12-13 35 40 38 15 1 0 8
12 | Saturday 13-14 a1 41 29 11 2 0 12
12 | Saturday 14-15 31 53 25 12 0 0 0
12 | Saturday 15-16 35 66 43 16 0 0 6
12 | Saturday 16-17 37 65 37 16 0 1 0
12 | Saturday 17-18 37 64 51 12 0 0 3
12 | Saturday 18-19 47 79 31 11 0 2 3
12 | Saturday 19-20 31 66 21 7 0 0 0
12 | Saturday 20-21 31 68 29 3 0 0 0
12 | Saturday 21-22 23 38 15 1 0 0 0
12 | Sunday 06-07 3 4 7 3 1 0 0
12 | Sunday 07-08 5 8 5 6 0 0 9
12 | Sunday 08-09 3 16 20 19 0 0 1
12 | Sunday 09-10 10 17 21 17 0 0 0
12 | Sunday 10-11 25 22 34 16 0 0 0
12 | Sunday 11-12 30 29 30 17 0 0 12
12 | Sunday 12-13 45 28 27 16 0 0 0
12 | Sunday 13-14 34 49 30 18 0 0 2
12 | Sunday 14-15 36 44 30 15 1 0 6
12 { Sunday 15-16 35 58 27 18 1 0 2
12 | Sunday 16-17 32 61 38 18 0 0 3
12 | Sunday 17-18 40 79 36 15 1 2 1
12 | Sunday 18-19 33 82 32 11 0 0 4
12 | Sunday 19-20 51 70 41 12 1 0 1
12 | Sunday 20-21 38 75 27 7 0 0 0
12 | Sunday 21-22 28 72 19 2 0 0 0
13 | Monday 06-07 3 6 5 6 0 0 13
13 | Monday 07-08 10 16 7 10 0 0 12
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13 | Monday 08-09 11 19 18 15 1 0 1
13 | Monday 09-10 12 34 27 13 2 2 18
13 { Monday 10-11 24 28 16 11 4 7 49
13 | Monday 11-12 16 40 18 11 3 8 56
13 | Monday 12-13 24 41 16 12 2 2 25
13 | Monday 13-14 25 30 21 12 5 7 11
13 | Monday 14-15 29 39 18 14 4 3 23
13 | Monday 15-16 29 55 19 15 0 1 6
13 | Monday 16-17 42 64 25 8 2 1 1
13 | Monday 17-18 31 51 23 10 2 0 5
13 | Monday 18-19 34 46 17 7 0 0 3
13 | Monday 19-20 18 45 15 3 2 2 0
13 | Monday 20-21 14 36 11 5 1 0 0
13 | Monday 21-22 16 30 13 2 3 0 0
13 | Tuesday 06-07 2 0 3 4 0 0 8
13 | Tuesday 07-08 8 8 3 6 0 0 4
13 | Tuesday 08-09 12 12 12 18 0 0 3
13 | Tuesday 09-10 15 25 18 14 6 1 42
13 | Tuesday 1011 14 43 16 15 7 12 59
13 | Tuesday 11-12 22 30 17 10 3 8 54
13 | Tuesday 12-13 16 29 17 12 2 4 10
13 | Tuesday 13-14 21 46 24 10 1 7 7
13 | Tuesday 14-15 30 35 13 11 4 5 4
13 | Tuesday 15-16 52 54 26 15 1 0 6
13 | Tuesday 16-17 34 49 33 11 0 0] 9
13 | Tuesday 17-18 40 57 18 9 0 0 1
13 | Tuesday 18-19 30 54 15 10 0 0 2
13 | Tuesday 19-20 22 39 21 5 1 0 0
13 | Tuesday 20-21 28 57 21 6 0 0 0
13 | Tuesday 21-22 12 29 16 1 0 1
13 | Wednesday 06-07 1 3 4 0 0 1
13 | Wednesday 07-08 6 11 2 10 0 0 14
13 | Wednesday 08-09 17 11 15 17 0 0 6
13 | Wednesday 09-10 14 33 18 9 8 5 34
13 | Wednesday 10-11 16 27 7 9 6 18 24
13 | Wednesday 11-12 16 33 12 17 1 7 38
13 | Wednesday 12-13 26 29 23 10 1 1 25
13 | Wednesday 13-14 27 50 20 9 1 5 10
13 | Wednesday 14-15 34 53 23 9 1 4 5
13 | Wednesday 15-16 37 53 25 10 1 3 9
13 | Wednesday 16-17 27 34 23 10 1 0 7
13 | Wednesday 17-18 39 56 26 11 1 0 2
13 | Wednesday 18-19 24 56 21 9 0 0 2
13 | Wednesday 19-20 25 59 18 5 1 0 2
13 | Wednesday 20-21 24 36 17 4 2 0 0
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13 | Wednesday 21-22 10 35 11 2 1 0 0
13 | Thursday 06-07 1 1 5 9 0 0 8
13 | Thursday 07-08 9 9 7 6 0 0 8
13 | Thursday 08-09 12 14 16 16 1 0 1
13 | Thursday 09-10 13 23 21 15 6 2 29
13 | Thursday 10-11 18 24 17 14 10 10 46
13 | Thursday 11-12 27 31 i4 10 4 8 37
13 | Thursday 12-13 11 36 14 8 0 2 26
13 | Thursday 13-14 29 46 20 9 2 6 10
13 | Thursday 14-15 30 55 26 12 2 1 6
13 | Thursday 15-16 35 66 31 17 0 0 0
13 | Thursday 16-17 34 47 29 9 4 2 2
13 | Thursday 17-18 32 49 17 10 2 0 4
13 | Thursday 18-19 26 62 17 9 0 1 1
13 | Thursday 19-20 18 41 15 7 3 0 6
13 | Thursday 20-21 19 34 15 3 2 0 0
13 | Thursday 21-22 10 21 9 2 1 0 0
13 | Friday 06-07 0 7 5 3 0 0 4
13 | Friday 07-08 6 10 10 9 0 0 8
13 | Friday 08-09 10 15 20 23 0 0 0
13 | Friday 09-10 18 25 16 21 4 1 19
13 | Friday 10-11 19 36 22 13 5 13 73
13 | Friday 11-12 17 37 16 12 5 5 34
13 | Friday 12-13 20 33 20 10 0 4 42
13 | Friday 13-14 28 41 20 19 0 5 7
13 | Friday 14-15 30 46 26 16 3 1 12
13 | Friday 15-16 48 56 25 13 2 0 5
13 | Friday 16-17 36 47 22 12 1 0 4
13 | Friday 17-18 29 56 28 7 1 0 3
13 | Friday 18-19 34 11 22 10 1 0 1
13 | Friday 19-20 26 53 24 5 3 0 0
13 | Friday 20-21 27 36 9 5 3 0 0
13 | -Friday 21-22 13 43 16 3 4 2 2
13 | Saturday 06-07 1 1 3 4 1 0 1
13 | Saturday 07-08 11 7 12 12 0 0 6
13 | Saturday 08-09 14 13 17 23 0 0 0
13 | Saturday 09-10 14 27 43 26 0 0 1
13 | Saturday 10-11 19 29 25 22 3 0 7
13 | Saturday 11-12 31 43 27 19 2 1 21
13 | Saturday 12-13 32 37 18 17 0 0 13
13 | Saturday 13-14 30 40 29 14 0 0 0
13 | Saturday 14-15 31 53 34 17 0 0 2
13 | Saturday 15-16 37 64 39 15 0 0 2
13 | Saturday 16-17 42 64 42 15 1 0 0
13 | Saturday 17-18 40 74 40 13 0 0 0
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13 | Saturday 18-19 39 74 28 17 0 0 7
13 | Saturday 19-20 36 85 38 5 1 0 0
13 § Saturday 20-21 34 85 26 7 1 0 0
13 | Saturday 21-22 35 56 18 2 0 0 0
13 | Sunday 06-07 1 6 6 6 0 0 5
13 | Sunday 07-08 8 6 4 8 0 0 12
13 | Sunday 08-09 6 14 19 17 0 0 0
13 | Sunday 09-10 14 13 28 17 1 0 0
13 | Sunday 10-11 22 30 32 19 0 0 0
13 | Sunday 11-12 33 31 26 21 1 0 17
13 | Sunday 12-13 21 29 20 13 0 0 8
13 | Sunday 13-14 31 33 27 22 0 0 1
13 | Sunday 14-15 29 45 ~32 18 0 0 0
13 | Sunday 15-16 50 64 38 19 0 0 1
13 | Sunday 16-17 40 59 54 20 0 0 1
13 | Sunday 17-18 36 74 33 17 1 0 2
13 | Sunday 18-19 31 72 37 13 1 0 2
13 | Sunday 19-20 45 75 31 16 1 0 1
13 | Sunday 20-21 37 88 31 7 1 0 0}
13 | Sunday 21-22 23 76 24 3 1 0 0
14 | Monday 06-07 5 4 9 6 0 0 7
14 | Monday 07-08 5 18 4 8 0 0 7
14 | Monday 08-09 12 13 8 10 1 0 4
14 | Monday 09-10 15 24 10 12 2 3 23
14 | Monday 10-11 16 28 11 11 7 8 64
14 | Monday 11-12 13 32 6 10 6 11 31
14 | Monday 12-13 17 39 9 12 2 1 48
14 | Monday 13-14 26 46 15 9 1 6 19
14 | Monday 14-15 30 50 24 10 1 3 15
14 | Monday 15-16 21 56 25 9 1 1 11
14 | Monday 16-17 39 62 26 8 1 0 2
14 | Monday 17-18 36 38 15 | 11 2 1 3
14 |-Monday 18-19 28 51 13 12 1 2 11
14 | Monday 19-20 21 48 7 3 0 6 3
14 | Monday 20-21 20 32 11 5 1 0 1
14 | Monday 21-22 17 30 5 2 3 0 0
14 | Tuesday 06-07 1 3 6 5 0 0 9
14 | Tuesday 07-08 5 7 4 4 0 0 4
14 | Tuesday 08-09 7 7 12 11 0 0 1
14 | Tuesday 09-10 17 36 17 14 2 3 28
14 | Tuesday 10-11 16 32 18 12 10 16 54
14 | Tuesday 11-12 15 32 16 12 2 5 31
14 | Tuesday 12-13 18 24 13 9 0 3 22
14 | Tuesday 13-14 24 44 14 12 1 4 29
14 | Tuesday 14-15 32 56 26 14 1 4 28
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14 | Tuesday 15-16 34 57 28 12 2 6 24
14 | Tuesday 16-17 32 61 28 11 3 0 2
14 | Tuesday 17-18 37 43 21 12 0 0 5
14 | Tuesday 18-19 26 62 15 7 0 2 5
14 | Tuesday 19-20 30 45 14 6 0 0 4
14 | Tuesday 20-21 15 41 11 3 1 0 1
14 | Tuesday 21-22 14 49 10 2 1 0 1
14 | Wednesday 06-07 1 3 7 4 1 0 2
14 | Wednesday 07-08 5 9 8 6 0 0 13
14 | Wednesday 08-09 18 17 18 26 3 0 1
14 | Wednesday - | 09-10 8 31 17 14 4 14 30
14 | Wednesday 10-11 25 32 13 11 11 6 57
14 | Wednesday 11-12 17 34 19 13 1 10 36
14 | Wednesday 12-13 27 32 22 12 1 3 28
14 | Wednesday 13-14 22 39 15 7 2 3 22
14 | Wednesday 14-15 41 49 25 11 0 8 16
14 | Wednesday 15-16 39 69 26 11 1 1 12
14 | Wednesday 16-17 38 62 31 7 1 2 1
14 | Wednesday 17-18 35 51 22 6 0 0 3
14 | Wednesday 18-19 32 44 23 8" 2 0 8
14 | Wednesday 19-20 18 55 20 7 5 0 2
14 | Wednesday 20-21 31 39 19 4 2 0 2
14 | Wednesday 21-22 15 36 5 2 4 0] 0
14 | Thursday 06-07 0 4 8 7 2 0 5
14 | Thursday 07-08 6 6 7 7 0 0 1
14 | Thursday 08-09 12 16 12 14 1 0 4
14 | Thursday 09-10 16 31 10 15 7 4 21
14 | Thursday 10-11 15 33 22 13 9 19 37
14 | Thursday 11-12 27 38 15 12 4 13 44
14 | Thursday 12-13 26 39 22 10 2 6 26
14 | Thursday 13-14 30 52 22 11 2 3 43
14 | Thursday 14-15 30 50 28 10 7 6 18
14 | Thursday 15-16 27 56 31 12 3 0 8
14 | Thursday 16-17 36 60 29 10 0 2 1
14 | Thursday 17-18 21 53 19 13 3 0 8
14 | Thursday 18-19 36 54 23 11 1 0 4
14 | Thursday 19-20 29 49 21 6 1 0 2
14 | Thursday 20-21 17 40 19 4 4 0 1
14 | Thursday 21-22 11 31 13 3 1 0 0
14 | Friday 06-07 5 7 3 0 0 3
14 | Friday 07-08 i1 6 6 1 0 8
14 | Friday 08-09 12 26 7 17 0 1 7
14 | Friday 09-10 15 36 20 12 3 3 18
14 | Friday 10-11 19 21 19 12 4 13 56
14 | Friday 11-12 22 46 24 14 3 10 31
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14 | Friday 12-13 23 41 35 13 5 2 23
14 | Friday 13-14 20 42 23 16 3 3 65
14 | Friday 14-15 33 60 17 13 3 8 25
14 | Friday 15-16 43 63 31 15 4 2 9
14 | Friday 16-17 31 45 25 6 0 1 4
14 | Friday 17-18 47 50 26 9 0 0 3
14 | Friday 18-19 21 29 13 4 1 0 )
14 | Friday 19-20 34 55 23 7 2 1 5
14 | Friday 20-21 27 40 14 3 0 0 1
14 | Friday 21-22 15 36 14 2 6 0 0
14 | Saturday 06-07 2 2 6 4 0 1 6
14 | Saturday 07-08 8 6 10 14 0 0 7
14 | Saturday 08-09 15 14 30 21 1 0 3
14 | Saturday 09-10 14 35 39 22 1 1 15
14 | Saturday 10-11 31 33 29 15 3 0 35
14 | Saturday 11-12 33 43 17 20 2 1 26
14 | Saturday 12-13 35 53 23 15 2 0 23
14 | Saturday 13-14 39 61 31 14 1 0 39
14 | Saturday 14-15 25 47 30 11 1 1 21
14 | Saturday 15-16 41 54 37 17 1 0 17
14 | Saturday 16-17 39 58 44 20 1 0 3
14 | Saturday 17-18 42 71 49 14 0 0 2
14 | Saturday 18-19 33 73 33 11 0 0 4
14 | Saturday 18-20 44 80 30 6 1 0 2
14 | Saturday 20-21 32 72 28 3 1 0 2
14 | Saturday 21-22 29 59 14 2 0 0 1
14 | Sunday 06-07 4 7 5 1 0 8
14 | Sunday 07-08 13 8 9 0 0 8
14 | Sunday 08-09 14 22 24 15 1 0 4
14 | Sunday 09-10 12 34 28 18 1 4 17
14 | Sunday 10-11 26 29 26 11 6 9 47
14 | Sunday 11-12 27 44 18 14 1 10 29
14 | Sunday 12-13 28 50 29 10 3 2 18
14 | Sunday 13-14 33 57 28 11 1 4 21
14 | Sunday 14-15 36 53 24 12 2 7 12
14 Sundéy 15-16 29 64 29 13 1 1 13
14 | Sunday 16-17 34 52 36 9 0 2 3
14 | Sunday 17-18 39 62 38 9 0 1 1
14 | Sunday 18-19 29 39 25 8 3 0 6
14 | Sunday 19-20 41 70 28 6 4 0 1
14 | Sunday 20-21 28 46 18 5 2 0 1
14 | Sunday 21-22 24 49 12 2 2 0 0
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IMPLEMENTATION OF RFID -BASED ELECTRONIC TOLL COLLECTION SYSTEM:
CASE STUDY AT MUKDAHAN THAI-LAOS BRIDGE

Worachat Lertlilitrungroj and Ponrudee Netisopakul

Faculty of Information Technology
King Mongkut's Institute of Technology Ladkrabang
Bangkok 10520, Thailand
1149066707 @kmitl.ac.th, Ponrudee@it.kmitl.ac.th
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ABSTRACT

An clectronic toll collecuon system s expected 1o reduce service
time, resulting in reducing traffic delays, cost of fuel, and
increasing service satisfactory. The pumposc of this paper is to
demonstrate a development of an electronic tol} cotiection system
at Thai-Laos Bridge. Some important technologies used here aic a
Radio Frequency Identification (RFID) and a Programming Logic
Control (PLC). The system is implemented successfully and under
daily operation.

Index Terms— Electronic Toll Collection system (ETC),
Radio Frequency ldentification (RFID), Programming Logic
Control (PLC).,

LINTRODUCTION

A toll collecuon system is essental_for wil=way system m many
countries 1t win designed for collecting and calculating incomes in
e fronl-end subsysiems. and w0 manage data and presentation
yers 1 the back-end subsystems. {n general, the tolieolivction
system can be divided into wwo service types. that is-an clectronic
operation tolibooth and a manual epcration 16libeoth. The manual
tofl collection system wses staffs who process each  vehicle
transaction from the tolibooth. These operations include license
plate recording. money receiving and changing. In general. these
manual operations ake time: have high cost and high rate of
human mistakes. Therefore, an electronic toll collection systewmn is
more suitable to use for many reasons, including high speed of
operations and the reduction of mistakes. In order 10 cnsure these
requirements for an electronic toll collection system, some kind of
automatic  devices must be mstalled. A Radio. Frequency
Idenunication {RFID is an swomatic identification device. which
stores and remotely retnevesdata trom RFID tags or transponders
an clectronic operation telibooth cuntrolled sith 2 RFIO system
has been maalled at Mukdahan Thai-Laos Bridee, which is a
brdge  connecting Mukdahan  province  in Thatand - and
Sawanakhed province i Laos The remainder of this amicle is
organized as follows. Section 2 describes some RFID wechnolopy
background and related rescarch  Section 3 demonstiates the
design and development of the Mukdahan Toll System. Section 4
shows the example operations of the system.

2. BACKGROUND AND RELATED RESEARCH

2.1 Busic Operation RFID

A RFIDscan automatic dentificaton incthod  An automatic
identification method. tely on storing and remotely retneving data
using devices called RFID tags. A tag can be applied into product,
animal, or person for the purpose of identification using radio
wayes, 1t contains two paris: (1) an integrated circuit for storing
and processing information, using modulates and demodulates
radio waves; (2)-an anteana for transnutting and receiving the radio
waves. An cdge system is consists of edge interface, controller,
reader, reader antenna, tag. The edge controlier use for controlling
inpul and output stream of edge system. The reader use for
executing a command. The reader antenna has function is similar
o tag anenna, A software system is-consists of edge interface.
nuddleware, enterprise back-end nterface. eaicrpnse back-end
The muddicware IS compuler software that connects software
components or apphcations. The enterprise back-end interface is
an application software interface, whith use toranicracting with
users The enterprise back-end is enterpnise database systems. Both
systems have an. edge smterfaces An edge anterface use for
coordinating edge system and software systens operations

‘sde's Sofwas System
¢ i | Emeguse
Reace L Ema Eoterprise
i) haweria 1 | Resder  Commser | pditeceS MGTea D H Bacx £nd o End
emrtac
i Comensicasion kiastucture

Figure 11 show Perspective Integrated System of RFID-based
application.

2.2 Application Programming Interfaces RF1D

A RF1D applicauon-programiming wterface (API) supports
requosts and respenses from a Basic Reader Interface (BRI). The
BRI is an independent APL which can be catled from several
programming language suchas java, vb.net ete., The Basic Reader
interface is used for executing RFID reader. The sequence of
cominands and responses structure of BRI is shown in figure 2.
First, a host sends a BRI command to the reader. Next, the reader
execules a command. Last. the reader responses outputs back 10 the
host operation {2].



Heanonse
2 show BRI cenvmand and response stactare
s exanype of read and write BRI communds are hefow

Eaasnpie of read comnand:

READ TAGIDUINT (18.8)

Result of read command:
HI234307890ABCDEF 1234 3678<CRLF>

Example of wiite comimand
WRITE STRING (18, 4y = "TEST" WHERE TAGID=11 {2343478

Result of write command:
WROK- « KL}

In tie example above, the host sent a command “READ TAGID.
INT {18, £)" 10 the reader. The reader executes the cormmand by
reading data. which located at position 18 to 26 of a vehicle's
RFID tag. If the reader cannot complete the reading process: then
an error message "RDERR><CRLF>" is sent back1o-the host: The
<CRLF> 1s a conuol character linc feed at the end of line
Gtherwise, the value of vehicle's RFID tag is sent back as the
result of the reading process command. n the write command
example. the host sent a command "WRITE STRING (1%, 4y =
TTESTY WHERE TAGID=H12343678 10 the reader. The reader
evecutes the comnuand by wiineg date 1w positios 18 o 22 0f tie
velncie’s REID tg 48 the reader canuot complete the Wilmg
Merror mieasage “WRERRZ<CRLF>" s «en! back
Auise. the complete message iy sent hagk as the
FUSU QUG wniie process command

process, then

2.3 Tol road Technologies

Vol Coliection systenrédn be amanged eraremently 1nto three
levels as shown dn figure 30 {13 A tollbooth uses fur eoliecting
pavioll and cquipped wath a wilbooth computer and. (2) A plaza
compuier  with |a | database management | system | uses - for
management data m thesysiem databases’ (33 A central
adnumistration computer uses for collectmg data-from many plazd
computers {11}

LANE CONTROLLE R COMPUTERS LANE CONTROLLER COMPUTERS

A o

i
Arh PLAZA
e MBS TE R

Fizuie 30 show viectronic tolf collecuion system architecture.

wheie dr

s pay Wl The Jage

v Bas tolf colicction soltware for coilecting pay

piaza
daubase manazement system for sUpPOTIng

mformanion o plaza computer

natien s e plaza The central administratioy

s darge database. which merge data from many plaza
T

PIS.as siiown in rigure 1. can be wmpiemented ingg
shown in figure
3 in ihe edge system pan. a tag s aitached w0 a vehicle. A reader
anienna and a reader instailed at 2 wil lane. An adze controlier
controls logic in the reaZer o the sulTware sysiem par. a RFID
application-programming micTiace <an ne inmtegraizd it toff
collection software instalied at a lane controlier compuier. An
enterprise back-end tcrface 15 also nstailing at a fane controller
cemputer. An enterprise back-end is instalied at the pisza computer
and the central admimistranon computer.

2.4 Related veseareh

PAdnun et al. 2000] preseated the control system use programming
logic controlier (PLC) based SCADA'HMI system (Supervisor
Control and Data AcguisitionHuman Interface) for shipping
peuroleum/{3]. The advaniages of sheir research are (1) it is an
example of a_seal ume system control, (2) The system is
implemented in-a way that easy 1o mon and controi. The real
ume data such as incoruag and outgoing material balances is
transferred to 2 remotely located relational database management
system for invoicing and other financial wansaciions The
contribution- o' -their “research 15 10 gain undenstanding  of
collaboration_between - the software and process control in an
aulemate systemdesign.

{£ti-hong [ Xiao et “al.; 2B08) presinied the research and
development.of the highnay'< electronic toll edllection sysiem
ased on tnfrared wireless comawmnication {3]. The advantages of
Qe research 1s o amprove edficicney-of the toll staton and traffic
vapabiity of' a il way. Their research and development achieved
tiy e core technology f clectronie toll collection system. (2} the
Busiiess compicte functions: {35 the electronic collection sistem
rguiremient of logical desiun phase

DESIGN & DEVELOPMENT OF THE MUKDAHAN
TOLL SYSTEM

This_section presents the development of the Mukdahan Toll
System (MTS). MTS architecture can be divided into two
subsystems, {1) front-end subsisiems (FFss) and (2; back-end
subsystems (BEss). Both svstems are commubnicated viz local area
aetwaork as shown in figure 4.

3.3 NS FEss components
The MTS FEss hasmany cainponents a8 follows.

3.1 i Talibooth Covipuier
A tolibooth computer is mstalled at a tollbooth. This componen!
contains core Gransaction processes such as (1) switching process
o control the overall state of the systems; (2) calculating paytoll
process, (3) the rfid reader process. The MTS software is instalied
in this component. The states of the MTS system is summarized in
table 1.
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Figure 4° show MTS system architecture and components

3.1.2 Electronic Footssuch (F5)

An electronic foot switch is an alarm device. When a staff touches
a foot switch and holds more than 2 seconds, then the alarm
operates.

3.i.3 Manual Lane Barrier (MLB)
A manual lane barrier is an entrance barrier. 1t uses for prohibiting
a trespasser while the toll lane close.

3.1.4 Bell
A bell s a sound device. It enwts sound 10 sigaal compleic
transaction when the systemyaceepts pavot!

3.1.5 Auto Lane Burricr (ALB)

An auto lane barner is an ¢t bamicr, ftuses to preventdriver (ien
fraud when the MLEB opens. The ALB automancaliy openy whep
the pavtoli trapsaction 1s completed

3.1.6 Optical Vehicle Detector (OVEn

An optical vehicle-detector is a sensor desice. # aises tHrough-
beam detection method. When the OVD detects an object, 1s
status is on. Otherwise, the OVD staus s off.

3.1.7 Loop Detector

A loop detector is-a scasor device. T uses clectromaguetic
induction to detect a vehicle. When the vehicle moves into the
tollbooth, the loop detects the object and the loop status is on.
When the vehicle leaves, the loop status is off.

3.1.8 Overhead Traffic Light (OTL}

An overhead traffic light 15 a directivit deviee of a tolt Tane. 1 ahe
OTL has green Jight, the toilbooth lane iy operating. Omicrnise, the
OTL will have red tight.

3.1.9 Lane Closed Ciraut Television (Lane (CTT)
A lane closed circuit television is a camera used fur capluring a car
picture. .

3.1.10 Lane Controller (LCL)
A lane controller is a device used for controlling lovic sensors

Each sensor has different values and states.

3.1.11 Patron Fare Display (PFED)
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A patron tare display s a display device consists of many smai
diode-hght bulbs attached 10 a rectangular beard. it displays the

wformation such as vehicle class, leg money., 1ype of pavment. cic

$ 142 REID Deviee
A RFID device conststs of a reader and an antenna. A reader uses
an antenna for communicating with tags.

TABLE 1: show overall states of the MTS sysiem.

State name State description Sensor status
Software Start | All sensors status must be off. All sensor
status = off’
MLB open The MLB opens when the staff | MLB =on
inaguaily opens MLB.
OTL open The OTL opens when the staff OTL =on
¢ manually upens OTL e
i Wailig The ML staws and OTL status MLB and
Vehicle enter | must be on. OTL =on
Yehicle Loop | The loop semsor can detected | LOOP =on
enter vehicle.
Vehicle Loop |- The loop sensor canpot detect | LOOP = off
exit vehicle. b
Vehicle OVD | The OVD sensor can detected OVD =on
enter vehicle.
Vehicle OVD | The OVD sensor cannot detect | OVD = off
exi vehicle.
ALBopen The ALB opens when the ALB=on
B\ =y svstemaceepied pavtol fase. -
+ | ALBiosg The "AUB "closcs when  the ALB = o1t
A \cincle exat

2.2 BEss components

dhe MTS BEss consists of (1) tour of duty (TODy for staff
enteliment; (23 real Gime momtoring capture (RTMO) for showing
all scnsor status a-each dollbooth operation: {3) daiabase server
1DBS) tur managing all information,

3.3 MTS iaitialization lane controfler protocol

A walibooth computer handie lane controller via RS-232 protocol.
Each device or component communicate with lane controller has
different status values: Thus, a protocol initialization is necessary
for the communication. The fane controller protacol can be divided
into two types (1) lane controlier sends data to tollbooth computer;
{23 lane controller receives data from tolibooth computer

3 34 Lane controfler semds data 1pgollbeoth computer (SDTC)
Yproiocol tordane comtralicrsending data ts showan an table 2. The
prefocol for lune contralivy eading data has 3 bytes aal
reprosenting @ LOQP sidue, an OVD value. a MLB alue, an EFS
calie, and an OTL value, The 2610 byte is a LOOP value. If the
LO0OP value 15 717 the LOOP detects an object. Otherwase, the
LOOP sajue i 707 The finst byte v an OVD value. I the OVD
s alueas 2" the ovd detects an object. Otherwise, the OVD value
is 07, The sccond byte 1s a MLB value. If the MLB value is 47,
the MLB operating. Otherwise, the MLB value is “07. The third
bute is an BFS value. 1€ the £FS value is <87, the EFS operating.
(Otherwise, the EFS value 1 =07 The fourth byvte is an OTL value
{1 the OTLavalud s 717 the OTL operating. Otherwise, the OTL
value s 07, For the example, the protocol for lane controller
scading data value 1s “F17 can be describe the first value is “F” =

219



¢ LOOP. ¢

OVD, the MLB
17 mcans the OTL

iavvadocuny
o EFS 3¢ ¢

i operating

L R TUH TR D

ceand value i

TABLE 2: show the protocoi SDTC
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BYTE R 2 3 1
DATA Loop ' OovD MLB £FS oTL
Nafue 1 - ] Q H

33.2 Lane controller receives data from tollbooth computer
(RDTC)

A protocol for lane controlier receiving data 1s shown in table 3.
The protocol for lane controlier receiving data has 5 bytes value
representing a start byte, an ALB value, a BELL value, an EFS
value. and a last byte. This protocoi always starts with “02H™ and
ends with “03H”. The first byie s an ALB salue. 1f the ALB vajue
15 717 the dane controlier opens the ALB. Otherwisel the ALB
valte s 707 The second byte is a BELL value, if'the BELL value
is "1, the lanc controller emits a sound. Otherwise, the BELL
value 15 “0”. The third byte is an EFS value If the FFS value is
“17, the lanc controller handlie the alarm operates. Otherwise, the
EFS value is 0"

TABLE 3: show the protocol RDTC:

BTYE 0 ] 4 3 4
DATA O2H ALB BELL EFS 03H
Value 024 1 i 1 034

3.4 MTS prototype vehicle license plate

The Thai license plate has two characters {olfewed by four digits as
shown in figure 5. Generally, the RFID reader cannot support Thai
character. Therefore, we map a value of the license plate into an
ASCH Windows-874. The first character is eptional and may be a
digat. Table 4 shows an example of mapping “S0625” into values
“O0316700237.

14-0025

PSTAAOURS

Figure 5: show Thailand license plate

3.5 MTS toli lane operation

Figure 6 depicts toll lane operation as follows. A 1wl lane
operation starts with a vehicle enters into a tofl lane. The LOOP
sensor detects the vehicle and sends a signal tothe MTS system.
The MTS system interprets the signal and selecis appropriate
action. At the same time, a car picture capture module commands a
lane CCTV 10 capture a car picture. The car piciure is stored
temporarily in memory before sending 1o DBS. A tag setrieves
module commands and executes the RFID reader. A vehicle
identification module use the result of the tag retrieves module to
compare with DBS. Then, the vehicle information and tag balance

TABLE 4: show an example of a That bicense plate number
mappme.

: . \
LOBIT DATA | VALUE |
R [ ;
h = T Y e i
H 2 2 3
- f

3 s

4 1

< 5 Looge .
+ et §
' 3 ? H
— o o

) i 0"

9 2 e
10 s s

are sent back 40 MTS system. An update balance module calculates
and updates both vehicle information and tag balance. A show
payment information module shows payment, class, and balance on
PFD. The dnver can see this information on PFD when a pay toli
completes process. A print bill module prints payment slip with
information such-as date, time, license plate number, tag balance,
payioll {are The manage ALB module controls the ALB.

Sensor MTS System Reader -
)
i
i

. \
o Caprare car pisture |
-

{ varscie 1gentimoation |
~

{ Upaate saianca )

' 2 ‘_M""ﬂ
{ Bhow payment wormeton
" i, . o,

 — 2 T

[ man ww

po W

{ranaze aie )
N >
] b

Figure 6: show activity diagram toll lane operation.

3.6 MTS monitoring operation
The MTS moniwonng operation consists of two components as
shown m figure 7. While the RTMC is running, the retricval
tolibooth open process requests the number of the active tolibooth.
The retneval tolibooth status process reiricves all sensor status
fram'all active tolibooth.
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Figure 7: show activity diagram monitoring Sysiem.
4. EXAMPLES OlsERATIONS OF THE MTS SYSTEM

4.1 An example of the MTS tall collection system

An example of the MTS 1oli collection system has information is
shown in figure 8. The Lane CCTV immediately show picture on
the screen. Some imponant statuses are connection status, 1.OOP
status, Lane CCTV Swatus, ALB siatus,and OTL status_ The
connection slatus is active when a connectivity between lane
controller computer and DBS. The LOOP status is active when the
LOOP can detected object. The Lane CCTV status 15 active when
the lane CCTV captuning a car picture. The ALB status is 0p when
a manually opens or completes transaction process. The OTL light

status is green hight when the OTL was opencd. The information of

current human paytoll collection 1s shown on screen. The vehicle
class. payment iypes. hicense’ plate aumber, and paytoll fare arc
shown on the screen when an automatic vehicle ideatification
process completes.

Figure §: show an example of the MTS 1o}l collection system
utput screen

4.2 Au example of the MTS toll collection system-moanitering
Speration

“Whe 2na Nationa! Conference on information Technology 2008 (NCIT 2008)
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An exanpie of the MTS toll collection system-monitoring
on 1 shown in figure Y

¢ information of current human
paytoll coliection is shown on screen. A group of important
devices statuses consists of OTL status, MLB status, LOOP status,
ASB status, ALB status, and OVD status. The magnifying glass
icon can be clicked o see the detail of an acuve tollbooth.

coee e BRARERE
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operat

v oen Me e em SR o0 ue

Figure 9: An example of the MTS toll collection system-
monitoring screen.

5. CONCLUSION

This paper reviews basic Operations of radio frequency
identification devices and processes, toll road technologies, and
some related researches. The design and development of RFID-
Bascd electranic toll collection system at Thai-Laos Bridge called
Mukdahan Toll System {MTS) is demonstrated in details.
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Abstract

Toitway Coliection System is one of an example of
complex systems. [t is a multiple servers multiple
queues  system. The simulation model aims to
optimize parameters in the system. Some of these
parameters are number of vehicles waiting in the
queue, average waiting  time in the queue, number
of tollbooths in service for each time frame, average
cost of fuel and electricity, utilization rate of the
system, etc. A sysiem architecture consists of three
main modules: a modeling modules, a simulation
modules and a visual display modules. An ultimate
gual of this system is 10 be used as a decision support
tool for managements to set plans and policies io
effectively manage toll collection system.

Key Words: Tollway collection system, Simulation
modeling, Applied queuing theory, Complex system
optimization, Tollway operational palicies.

1. Introduction

An ideal decision suppon System for a toliway
collection system should be able 1o help
managements to operate daily operauons efficiently.
For example, 1o decide the number of service lanes
open, to reduce the average waiing time in each
lanes, to decide the number of lanes for trucks and
large size vehicles. However, there are many factors
that affect each decision. Therefore, a  tollway
collection system is one of a complex system. In
addition to the number of factors affecting the
system, the dynamicity of some factors are also
contributed to the compiexity of the system. For
example, the average arrival rate of vehicles varies
from hour to hour. The number of vehicies is usually
jam-packed in the morning and evening and normal
during other time of a day. Therefore, a decision
model must take these factors into account.

In 2 non-complex system, a mathematical model
is sufficient to solve for an optimal solution.
However, it may not be possible to formulate a set of
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mathematical formula for a complex system.
Moreover, in a dynamic system, there are more than
one set of solution for each different siwation. The
aim of a simulation system is to facilitate the
recalculation to achieve the system optimization
when there are changes in factors. Some of these
factors for the tollway collection decision support
system’ are’ the queue length of waiting vehicles,
operational expenses. There "alse are many
optimization objectives. Some of the objectives are to
minimize the daily expense of all service tollbooths,
to minimize the overall queue lengths, to minimize
the average waiting time of each vehicle on queues.
Some of these objectives are conflicted to each other.
Hence, ‘the simulation modeling with  visual
representation s suitable for aiding the decision
process of this system.

This paper explains a computer simulation model
used for tollway colleciion decision support system.
Section 2 reviews related rtesearch and - theory.
Section 3 ists and explains relevant - factors
incorporate ' in the simulation model. Section 4
depicts and elaborates on each system ‘modules and
finaily, section 5 shows the implemeniation resuit the
simulation modeling system.

2. Related research

The work by {Anu Marna, 1997] introduced
modeling and simulation modeling and analysis as
follow. A ‘model is a representation of the
construction and working of a system of interest.
Although the model is similar to the system, it is
simpler than the system it represents. Modeling 1s the
process of producing a model, while simulation is the
operation of a medel of the system. Simulation is
used before a decision is made on an existing or a
new system. Some benefits of simulation modeling
are (1) to prevent or eliminate unexpected obstacies,
(2) to aid the design of the system and (3) to achieve
optimization goal of the system. Some questions like
“what is the best design for this system?”, or “how
much resource is needed by the system?”, can be
answered by a appropriate simulation models. Figure
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| depicts the relationship between the real system and
the simulation system [9].
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Figure l,-Rclalionship of Real and Simulation
Systems. {9]

One example research exploits simulation
modeling 1s the work by {James Bakker et al., 2008].
This work viewed a mechanized car park systemas a
queuing system. The simulation model imitated the
operation of the mechanized car park. The objective
of the simulation model was to validate main factors
affecting the system in different scenarios. Once the
influencing factors were understood, proposed
operation policies can be set for the system. There
were two main operations: inbound operation to store
a car and outbound operation 10 retrieve a car
Factors affecting the system were entrance lane
assignment, packing pattern such as pyramid pattem
or fill from centre pattem and prionity choice between
arrival and departure service {2},

Another example of simulation modeling
closely related to our work is done by [Gustavo
Ceballos et al, 2004]. This research  basically
adopted multi-server queuing models and adapted it
to incorporate the operation of a toll plaza where
vehicles can stack in multiple quenes and can change
lanes. The traffic simulation mode} = VISSIM — was
implemented. Then it was evaluated by comparing
the running resuits of VISSIM to three ideal
analytical quening models. Those are single-queue
single-server, muitiple-queue multiple- server, and
multiple-queue 2-server. The comparison showed
that the VISSIM simulation model gave reasonably
good estimation. Moreover, it was well adapted to
simulate the operation of a toll plaza. Although the
author stated that the simulation model took more
time to develop than using the analytical queuing
model, an advantage of simulation was that it allowed
for more realistic and more complex transportation
patterns {7].

Basic notions of a quening theory can be studied
from {Ivo Adan et al., 2002]. Kendall’s notation has
the following pattern A/B/C. The first letter specifies
the inter-arrival time distribution and the second one
the service time distribution. The third and last letter
specifies the number of servers. For a general

distribution, the letter G is used, M for the
exponential distibution and D for deterministic
times. Some examples are M/M/1, M/M/e, MG,
G/ and M/D/1. The most popular pattern used
ML, which is the basic patten for most system
analysis {1]. i

Our research exploits a paralie] M/Mi quewing
model to simulate the traffic pattern at tollway
collection plaza.

3. The factors affecting the system

in order to formulate and develop the simulation
maodel for toitway collection decision support system.
a number of factors influencing the system are
analyzed. These factors are number of vehicles,
number of total tollbooths, number of tolibooths in
service, average service time per vehicle, the length
of waiting queue, average waiting time per vehicles,
ayerage ~fuel consumption cost per vehicles,
electricity cost overhead and system utilization rate.
The details analysis of each factors are as follow.

3.1 Number of Vehicles

We retrieved the number of vehicles which use
the tollvay collection system {5} and group them by
vear. Figure 2 show trends of the number of vehicles
use tollway from September 2003 1o August 2008.
The growth rate is 100,000 vehicles per year from
2004, In August 2008 (latest statistic), an example
aumber of vehicles are shown 1a table 1. The highest
number of vehicles is at Bangna tollway; the number
of vehicles is 1,583,031 vehicles per month {average
number of vehicles per day is 52,768 vehicles). The
lowest number of vehicles is-at Sathupradit?
tGilwayy the number of webicles 181,473 schicles
per month {average number of vehicles per day 1
2,716 vehicles). The average number of vehicles per
day is onc of inputs to the system. We represent it as
one unil per each time frame. Input types can be
defined as constant, normal distribution, uniform
distribution, triangular distribution, etc.

AT Ser OF veticies uses lofway Tom Seple mber SO IO Augus OUS
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o

l-‘.igurc 2. Number of vehicles uses tollway from
September 2003 to August 2008




Table 1. Number of vehicles uses tollway in August
2008

T Tiarus

3.2 Number of Tollbooths

The largest number of tollbooths is at Bangna
tollway; It has 13 tollbooths. From the total of 52,768
for all wheel type vehicles per day, we average each
tollbooth service 10 170 vehicles per tolibooth per
hour. In general, the number of vehicles during rush
hour (from 5.00 a.m. to 9.00 a.m. and from 5.00 p.m.
to 10.00 p.m.) is larger than dunng normal hour
(from 9.01 am. to 1.59 p.m., from 2.00 p.m. to 5.00
pm., and from 801 pm. to 400 am). The
percentage of number of vehicles during rush hour is
60% (including 2 periods). The number of tollbooths
opened 15 13 toilbooths. On ‘the other hand. the
percentage of the number of vehicles in normal hour
1s 40 (including 3 periods). If all 13 tollbooths are
open all day, the operation is not optimized and cost
is too high. Therefore, the number of tollbooths
opened for each time frame must be decided for the
system.

3.3 Average Tollbooth Services Rate

An average tolibooth service rate for each vehicle
in constant time frame depends on service types and
vehicle types (cars or trucks). Service types can be
divided into 2 types; those are a manual tollbaoth
service and an electronic tolibooth service. A manual
tolibooth service has longer service time. It also hus
higher cost and higher rate of human mistakes
(receiving and changing money). For an electronic
tollbooth, an E-PASS system can be installed. An E-
PASS system is one popular example of an electronic
toll collection system for toll road, bridge, and tunnel
in many countries. [Crispin Emmanuel et al., 2005),
An E-PASS system can automatically identify the
driver account and debit the toll fee amount from the
driver account. Then, system proceeds to send a
command to open the control gate and allow the
vehicle to depart. Those processes are pormaily
completed in 4 to 7 seconds {4}, which is much faster

than manual operation. Therefore, the service time
depends on the service type at a particular tolibooth.
The average service rate for cach ume frame is
measured in time unit (seconds) per vehicle. In
addition. this factor depends on the number of
tollbooths opened.

3.4 Vehicle Queue Length

When the first vehicle arrives and is being
serviced, a next vehicle armives and notices that the
tollbooth is busy. If there is only one tolibooth
opened, the next vehicle must wait for the service in
the queue. The vehicle queue length is related to the
waiting time in the queue. If drivers wait for a long
ume in the queue, then they will be unhappy and
hesitate to use the tollway next time. Therefore,
more than one tollbooths will be opened at a time.
Drivers will always drive to queue at a shortest lane.
In addition, if a driver waits for a long time, he will
decide to change to adjacent lanes that has shorter
queue: Hence, we consider the vehicle queue length
as a function of driver decision, number and position
of lanes, and tollbooth service status.

3.5 Average Waiting Time in a Queue

An average waiting time ina queue increases, if
the vehicle queue length increases. However, the fact
that the drivers can make a dynamic decision to
change lanes can seduce their waiting time. Hence,
this ‘may bring to reduce overall wailing time in
queues.

3.6 Fuel Consumption Cost

Table 2 shows some of average fuel consumption
for different brands of cars {3] based on engine size
ander 100 K distance assumption. However, in
toilway operations, vehicles are waiting in-line next
to cach other. Hence, the distance is less than 100
Km. The distance Y meters in figare 3 base on the
distance from vehicle to vehicie (D) phus the front
vehicle width (W,). We define an equation for mini
distance as below. The equation uses the average
number intable 2, afler divided it by 100,000
{Diooan) 10 reflect fuel consumption for 1 metre, to
multiply the distance Y - also in metre.

Table 2. Some statistics on fuel consumption
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Figure 3. Show mini distance at toll lane

wve(z 2 )
Y1eoiom.

Dyo0km

X1l= <Y {1

For X1 = mim distance fuel consurmption {Litire).

Y

= mum distance {metres).

In addition, when the vehicle is waitung 1n line, the
fuel is consumed continuously. Hence, another cost
factor 1s defined  below.

AVGi:’ﬁ) P
X2 = ———ookml, — {2
Dipokm 166

For X2 = Waiting vehicle fuel consumption (Littre},
V = Waiting vehicle fuel consumption rate.

Now we calculate the cost of fuel consumption by
multiply the two factors to the fuel price of 1 Littre.
We are defined fuel cost equationas below.

FE=P+X G
For F. = Fuel cost (Baht).
P = Current fuel price {Baht).

X = X1 + X2'= Toial Fuel consumption (Liilre).

The current fuel price is announced on therweh
service from the Peireleam Authonty of Thaland
(PTT) daily. This 15 an example from web serice
current fuel price rate.

WabSena PIT O1Fice Gt 312008
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<fabiey
PRICE_DATENIUTAG(PRICE_DATE>
FRODUCT ST FRODUCT ©
PRICERSPRIE
/Tatkey
Tatdey
PRICE_DATE 408 PRIE DATEY
PRODUCTH 1wl s SPRODUCTY
PRI R 74PRICEY
JTake
dabke>
PRICE_DATEPNIDOBUPRICE_DATEY

T
Figure 4. An example web service for current fuel
price rate

3.7 Electnicity Overhead

When the twoll lane 1s opened, some equipment in
toil lane are used. Equipments consume electncai
This is an equation for electnical power
consumplion

power.

- Z;::!Ek"
1600 .
For U = Power unit used. (Unit)

E; = Energy per equipment. (Watt)

{1

= hours used.

In Thailand. a tollway is an enterpnse state under
Ministry  of Transportatien and Communication.
Hence, 1t uses the government electricity rate. A
governmentelectricity rate {11] is shown in table 3

Table 3. Show a government electricity rate {11]

fectricy rate Secticty subeiy | Becticty rate 1
'ICM!M P a2 va drawioe . s
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33 M Soctap. WSl Ll Uy {myl oues e | ow
Debe ' Ginctge % 2 2 ] X
rE-3 16081 a0es) | A 135 15%
snfa Eotedaos) 181 4981 A X a8

In generul, Thailand voltage levei is 220 i‘ollages that
below 12 Kilo voltage ‘raie. An . equation for
clectricity overhead is shown below.

{)_;E,+F,+S+V whenus_lol
WAL M} RS 100

tor O = Elecincity vverhead.

£ = Electricity base cost,

AE, = Electricity base cost more than 10 units.

F, = Buel adjustinent charge (at the given time)
cost.

S = service cost.

V = Va2%

An equation for an electricity base cost less than 10
units 1s shown as below.

Ey=U <R 6

For U = Power unit used.
R = Power rate below 10 units.

When an electricity base cost more than 10 units an
equation different is shown as below.

AE, = AU = R, )




For AU = latest unit - 10 units.

R, = Power rate more than 10 umits.
A fuel adjustment charge (at the ziven tme) cost
cquation 13 shown as below.

F,=(U+8U) R, %)
For Ry = Current fuel adjusiment charge (ut the
gncn umc; rate per Llﬂll.

3.8 System Utilization

System uitlization 1s a factor which describes the
work load of system over a peried of ume. In other
words. how many tolibooths are in service and how
much idle time are there for all tollbooths. An
equation for system utilization is shown as below

p= 9)

® I

For p = System utilization.
A = Average rate of customer arrival.
u = Average rate of serving customer.

When p > 1, it mdicates that the waiting length
continuously increases. When p = 1. it indicates that
the system can provide service for every cusiomer
with the waiting timesf zero (no quete or no waiting

tine). If ~ p < 1. the system are in alternaie states of

idie and busy. An idle state meuns there s no
customer. A-busy sitate - means there js.a custumer
under service.

4. System architecture

There arethree wmain modules in the system
Those are simulation modeling module, simulation
expeniment modulc and reporting module as showa in
figure 5.

Figure 5. System architecture and components

4.1 Simulation modeling module
This module is responsible for creating and
mamiaining the simuolation model of the toliway

collection decision support system. The model
consists of toll lanes, tollbooth types, tolibcoth
vehicle services (car, truck, or both), vehicle types on
cach tell fane (include all properties such as number
of wheels. number of engine size, vehicle height,
vehicle width), staffs m each tollbooth (include all
properties such as hours of work, and wage per hour).
and cquipments. Examples of equipments are eleciric
lights, fans, air conditioners, desktop computers,
autolane barrier devices, and manual lane barrier
devices. We design a submodule to translate the
records of data to visual model showed on the
computer screen. An ctamplc of model data in raw
xml format 1s shown m figure 6. An example of
visual model on screen is shown in figure 7. After
loading the model data into visual objects, an edit
submoduie can be used to edit or change the model
data as need.
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4.2 Simulation experiment module

The model create in the simulation modeling
module must be venfied before an experiment.
During  the ~experiment; the RandomGenerator
module generates vehicles base on vehicles types
{four-wheel, six-wheels, etc.) and their associated
armival rates. The UIMgr sub module conirols the
movement of the generated vehicles and displays
them on the screen. The StatisticKeeper sub module
records statistics, such as a maximum queue iength, a
number of generated vehicles, a minimum queue
length, etc. The experiment controller sub module
controls how many iteration are needed for a
particular expenment.



4.3 Simulation Report module

The ReportGenerator sub moedule accesses the
system’s statistics and generates reports in
tables and graphs.

3. The Examples of operations

Figure 7 shows an cxample of the simulation
modeling for tollway collection decision suppont
system. On the largest screen arca, the visual model
of arriving vehicles 1s shown Lanes. vehicles, and
other object’s properties in the system are shown on
the right hand side of the screen. Under the top menu
is a4 toolbar for creating lanes, vehile
equipments used 1n the system. and hist ot cmplovees.
At the bottom of the screen displays objects those
values have not been assigned.

Figure 7. An example of simulation modeling screen

In addition 1o the amain screen described above. the
simulation model can displav cach lane properties in
detatls as shownaa.figure §
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Figure 8. Lane property details screen

The operational time frame of the system can be
divided 1nto 5 time periods. Those are {1) Morning
from 05.01 a.m. 10 09.00 p.m. (2) Midday from 09.061
am to 1.00 p.m. (3) Afiernoon from 1.0 p.m. w0
300 p.m. (4) Evening from 501 p.m. to 10.00 pm
(31 Night from 10.0]1 p.m. to 05.00 am. In each
period of a day, the system controller can be
configured for the following parameters: lane status,
service delay types, armival rate und time. Each lane
status can set 1o be close or open, Service delay types
are constant, triangular, normal, and uniform. The
unit of service time can be selected as are hours,
minutes, or seconds.. The arrival types are defined as
same as the service delay types. The amval rate 1s
expressed in terms of how many vehicles entering the
svstem over the period of one unit time. When
configurationis_finished, the lane detail viewer
window is appeated as in figure 9.
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Figure 9. Lane detail viewer screen
6. Conclusion and future work

This paper describes the simulation modeling for
tollway collection decision support system. The
motivation is to support policy maker for tollway
collection, A number of factors affecting the system
are analyzed in details. The designs of the system
architecture into moduies are explained. The working
system is currently under development and expected
to complete soon. When this system 1s completed, it
can be used as a decision support tool for




managements o0 set plans and policies to effectively
manage (il colicction system.

in the future work, the svstem will be evaluated
for appropriate values of parameters defined in the
simulation configuration. The new system wall keep
the previous simulation configuration to build a best
practice tor next round of simalation.
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Abstract

The tolf way coliection system at the friendship
bridge 1 - Nongkay province has been installed to
improve the daily operation since November, 2009,
The syslem, in order 1o collecting toll fare, delays
the traffic in general. This paper presenis a

simutation modeling for the tolt -way collection
system, 10 study the impact of delays i different
vehicle types and various Siuations. in addition, the
sinulaton also studies the feasibity of instaling
new service lanes. Arrival rates are varied by time-
of-day and by day-of weak Arrival dala were
cofiecled by hour of day from 0600 AM to 1000
PM Service rales per vehicle are estimated at 10,

15, and 20 seconds, depend on the type of vehicles.

Keyword: Swnulation modeling, Toll way callection

system, Operation research, Decision

support
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