AR
A Study of Microscopic Traffic Flow Model on
Freeway and Highway with. Car Flowing and Lane

Changing



TERE 2 RHIEFELLF R ORMBRE Y
A Study of Microscopic Traffic Flow Model on Freeway and

Highway with Car Flowing and Lane Changing

T Student : Li Hsin Hsu

‘—\w

y 22 ;E 4} ;%l‘f‘

PR IR N Advisor : hoei Uei Wu

A Thesis
Submitted to Department of Transportation Technology & Management
College of Management
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of
Master
in
Transportation Technology and Management
June 2005
Hsinchu, Taiwan, Republic of China

PoE X R4 e g



T RIP 2 $HDETE2 R P ORAER ST
el RS A Ry ok
Wiiikiﬁﬁﬁﬁﬁfﬂﬁﬁﬁiﬁ
IR
CAB IR SR ER S ORI (TN FLERGE LR
2 (Uncertainty) 4 $448 % o A s 2 M5 LW 35> ABA G IFE 1 ¢ &ibrd i
J"CLEEX m]i'_‘e/‘—s -\ ,j;i;f’%:,\l”‘-‘;;‘fl]’#ﬁ{‘), F,,}f,b% ;R%@;ﬁv%ﬂ_jdﬂi%@c%&"%

F ﬁ%] % % (Intelligent Transportation Systems ITS) # ¥+ R & R4feed L B
%E y x;jd»»»e,.oITS;? EZZKMT; 2ER T ’?f%ﬁtﬁgg
R R é?ﬁ%*%mz<w FR2ZIRFH - LU FRLF LD

mﬁéﬁwf?V’ﬁ@@%u?ﬁﬁiﬁ_mﬁp%ﬂ’ﬁmﬁumi“’%

3l g1 (1§?;E"sz/i_ﬁ\},,\v}§1 B 5, S ;]E;@L%Eﬁm(xﬁﬁx ?;ﬂ. ’ é'?fﬁ.éa:ﬂ%
@%wan WHEE BIR G o FMHORE SRR E (S g bt 2 TRy

3
Ik ',ﬁﬂwaﬁii%ﬁégﬁpmﬁﬁﬁx**éi%wi—c

AT G BEPN R R EE ST AR S TR
ATl —F BRI R4 AP KR F LIRS ($HIF) £2%
%@:#*é%?ﬁ%\%mﬂﬁé\%ﬁméé\é&@ﬁg\&w\ﬁﬁﬁ
BiEE o R ERER R DR TR i AT ] 2 A
IS R S L % ﬁ—mﬁ%f#?ﬁﬁm%i%ﬁﬁﬁﬁi’ﬂﬂﬁ
BRGCAR GBI F R RRFRAEERAD T A48 7L B 22 GM
ﬁﬁﬁéWﬁﬁavﬁﬁ mwﬂéhav %%%@’&icmuaéﬁ;f”%G
RHIGEHSNEVEEAAZNERIE R HIGTR > AR I FF 5
B R gD uﬁai#ﬁuiﬁﬁﬁﬁﬁ’vlﬂﬁﬁf RHDE R
iwﬁaﬁﬁ&wb“%@ga Had 2 4B AR o T gl ATy
AT R P SRATERIER LY o e g IR F 2 MR e GRS -

Makd © A AER L MR E R 0 R



A Sudy of Microscopic Traffic Flow Model on Freeway and

Highway with Car Flowing and L ane Changing
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ABSTRACT

The intelligent transportation system(ITS) is the countries all over the world to
improving the problem effective measure of the traffic at present. ITS development is
influenced very widely in one's power. The traffic flow model can be as the traffic
administrator's decision and analysis tools and can offer the service of the traffic road
conditions information immediately. Hence, the microscopic traffic flow model is
importance of intelligent transportation system to contribute to setting up instant control
strategy. The car following and lane changing are one of the important parts of
microscopic traffic flow model.

The research object is a;passenger.car on‘freeway and highway in Taiwan, and the
research’s theory is the microscopic concept (or approximate microscopic concept),
stimulus-response principlg, car follow theory, behavioral threshold model, drive
behavior, etc. It’s to structure.and verify the microscopic traffic flow model on the
freeway and highway for the foundation of the whole microscopic traffic flow model
with the literature review, video investigation method, car following experiment method,
statistics analytic approach, and parameter calibration, etc., However, the microscopic
traffic flow model on freeway and highway includes with the car follow model and lane
change model. The data of car following for the car follow model is collected by the car
following experiment method, and analyses the behavior characteristic of car following
behavior to set up GM car following threshold model which could improve the defect of
GM car follow model by understanding the coverage of GM car follow model. The data
of lane changing on freeway is collected by the video investigation method, and
analyses the behavior characteristic of lane changing to set up lane change angle model
and acceleration model. Lane change angle model and acceleration model are the
foundation to set up lane change decision model. So, the result of study for microscopic
traffic flow model can be supported in the intelligent transportation system on freeway

and highway for control and management.

Keywords:. I ntelligent transportation system , microscopic traffic flow, car follow,
lane change.
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K e — -
L
SR W s A e 1 A AR R —
1

FI4.26 FFR100F P R0 (52 T 2% REIFRED RS0 2 dpshinag

T & Bl(=)
(t +1 +At) = d [Vt +t) Vot +t)] @27
B FROREA R AR S
_‘I_:i C‘ D)
Vo, +t) =V @ ety An It (4-28)
Vo (t +1,) =V(ty) ‘ (4-29)
‘ i )
Xalty +1) =Xty =V ) It + [ al (G + A0 ]t (4-30)
Xo (b +1) = Xo (1) = [Vo (t)]t, (4-31)

P RBE S At ST pEAR L
XD(t0+t)—XD(tO+t1)=[VD(tO+tl)](t—tl)+%[aD(to+tl+At)](t—tl)2 (4-32)
PHBEE D AAD PHd FEMmY FE2ERS
Xo (ty +1) = Xp () = [ Xp (1, +1) = X (t) ]+ [ X (1, + ) = X (t, +1))] (4-33)
XD(tO+t)—XD(tO):{[VD(tO)]tl}+{[VD(tO+tl)](t—tl)+%[aD(t0+t1+At)](t—tl)2}

(4-34)
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Xa(ty +1) = Xp (t, +1) =[ Xt +1) = X, (t)]+[ Xaty) = X (t) ][ Xp (&, + 1) = X, (t)]

(4-35)

2. PRIEF PRI GETAFRT R A PRI FE R PR F D 2 Ap (R

.an:.uia.-a{];///////////{

I I

1

SR W — EASBENH Y RHIES —

B 4.27FFp 05 P IRDEHBHRT 2RI Epre 35D 2 dp i
21 F

RS S TS T T EE R TR R

:D@@Qﬁ+%hgg+Anh%{¥;g¥}+%hhm+Anﬁz (4-36)

AR R

a (t, +At) a

a,(t, +At) = =
A +AY cos@®  cosO[Xc(t)— X(t,)

][vcao)—v t)] @37

A R D (72 G B
XAty +1) = X, (t,) = Lcos @ (4-38)

d 436V RN DT 2Rt PIPHERIE RS A RPN Y

a.(t, +At) (752 JEAE S
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Xty +1) = Xc () =[Ve (t)]t+= [ac(t +A)]t? (4-39)
a(t,+At) * PRI FET 2 RE R(D /T D)
RS A & LR R S A S
Xe (b +8) = Xt +1) =[ X +8) = Xc(t)]+] Xe (ty) = Xa(t)] =[ Xalty +1) = X,a(t;)] (4-40)

3. PR G PHRIET AR T AR I FFE PRSI E D 2 5 F 2 4p

BARARE D B o T A A BB B30 F T RBEL iR
LPRIF L IEE SRBEL RN LTI PRI F R L P T A

By B B AR RV B B AR P bl SRR S (1-P) 0 Fl kS 3
ﬁﬁ%@t»éﬁa@ﬁ%@pﬁgﬂﬁﬁ%@g

wwns G /////////////
PRI
ik
N ST [ RARREEUADRLE | TEEMSELASLLL
|

BA28FFRIPIBFEH S FFEFRTRIPHI G pRIEn D 2 58
2_ 4IRS T R W)

(1) %V (to)_ﬂ”VD(to)
AAREAX PRI G2 PE LB LB ATL P RIGH I LB

N RENEE PHRAIE RS 2 e RGN 0 FIFER A PRAE S

BERT RS RHIEFAPFRIE R D R (0D 2 APHEYRACT

PAGPRAE DD 2 RT ’%%—*ﬁ%é%ﬁ;ﬁlﬁ%#%#&ﬁlﬁw%%ﬁ?t

a—‘J—s.gr.—r;

~ ¢
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=[VA(t0)]t+%[aA(t0+At)]t2 {\2039)} 2[ a,(t, +AD]t*  (4-41)

a (t, +At) a
cos & cos O] X (t)) = X, ()]

a,(t, +At) = (Vet)-V (t)] (4-42)

T S RS L
Xalty +1) = X,(t)) = Lcos o (4-43)

d N 44l PE AR E TR P PRI AR Y

ac(t, +At) (752 JEAE S
Xty +1) = X (t) = Vet ] t+= [ac(t +At)]t? (4-44)
ac(t,+At) 1 P R? i B2 ek B E/pT )
Flb A B o ik D (s PR g e BEAE S
Xty +8) =X +) =[Xoty 1= Xclly)] [ Xelt) = Xa@)] [ Xally +1= X, (t,)] (4-45)
AE A RED PR PRI D L GRS
Xa(ty +1) = Xp (t, +1) =[ Xt +1) = X4 (t)]+[ Xaty) = X (t) ][ Xp (1, + 1) = X, (t)]
(4-46)
HAe
X (t, +1) = X (t) = {[Vp (t)]t, } + {[v (t, +t)](t—t)+= [aD(t +1, + A ] (- t)}

(4-47)

\W W

t+t)— X, (t L
Xalty +0 = Xalty) = smH tan &

(4-48)
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(2) ’éﬁ \ (to)_/1°vo(to) =

DR k0T R AR b5 PR

e FEdheT 54

w w
Xally +8) = Xu(t) = P(L=—) = P(———) (4-49)

Pl o D Er IRt T LT N7

Xally +1) = Xa(ty) = [V (to)}tl +%|:a§,1 (t, + At):ltlz (4-50)

G A B D 2 P

t AR A TR D E R

HoY b F iR AL

‘ﬁ. .

o
a, (t, +At) =— COS@[XA(IO)— XD(tO)] [V (t,)—AeV, (to)} (4-51)

Rt B g G (bR ki AR b S (1-P) ) BB (T
F2 G PR AT 5N

Xty +)— X oty +1) = (1= YLy = (1= P)(—)
sin @ tan @

(4-52)
Pl BRI FEHIRFRLT T A7 E
Xalty +D = X, (t, +t) =[V (& +t)]t, +%[a§,2(to +1,+ At |t)? (4-53)
t, P AD B AR D g 2 PR
(RN AR TR A F - S
P AD RIS LR
B S F LR ERE RS
Vot +t) =V (t)+[ak ¢ + At (4-54)
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X
a (t +t + At a
a,,(t, +t, +AD) = p (G +AD

t )] [Vc(to +t1)_v (to +t1):|

cosd  cosO Xc(t, +t)— Xu(ty +1,
(4-55)
IR S B L e N
t=t +t, (4-56)
BHEI-ETETAD A RRHIGEFE PRI Y DD W IERE (5D 2
RefEd o Pl A 2 PRI FEFE PRI E D 2 GRS
Xo(ty +)— Xa(ty +1) =[ X (t, +1) = X (t)]+[ X (b)) — Xat))] = Xalty +1) = Xa(t)]
(4-57)
Hoe ,
1 >
X (ty +1) = Xlty) =[ Ve )]t +E[ac(t0 +At)]t (4-58)
w W
XA (t, +1) = Xult, )= Lsme w (4-59)
AD RS RHIFEFE PRI G 2 WL
Xa(ty +1) = Xp (t, +1) =[ Xt +1) = X, (t)]+[ Xaty) = X (t) ][ Xp (1, + 1) = X, (t)]
(4-60)

He o,

X (ty +1) = X (t) = {[Vp (t) ]t} + {[v (t, +t)](t—t)+= [aD(t +1, + A ] (- t)}

(4-61)

\W W

t+t)— X, (t L
Xalty +1=Xalty) = smt9 tan &

(4-62)
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3051 0% PIRSGE 50 2 B FHABRET L

pA%2 i nes B | R e & | B4 | R RS foid B3
S| A2 B B2 i £ IE

o2 B whk | wi | FLF | #A i@ B A
5| i# (m/s) B2 4p¥t (m/s"2)

(m/s) (R 8) | (£ R) | # (%) | (m/s"2) | (m/s"2) (%)

EE3(m)

126425 | 27.253 | 42369 | 2.605 | 2.815 | 7.468 | 0569 | 0.879 | 0.310 | 35.301
2(27.945| 27.470 | 30.615 | 2369 | 2.665 | 11.127 | 0351 | 0238 | 0.113 | 47.313
3124950 | 24.542 | 32955 | 2.782 | 2912 | 4.484 | 0296 | 0.785 | 0.489 | 62.303
425342 25852 | 19.047 | 2.740 | 2.648 | 3.487 | 1.051 | 0.783 | 0.268 | 34.175
5124.894 | 26474 | 42414 | 2787 | 2.828 | 1421 | 0742 | 1.065 | 0323 | 30.368
6 |25.853 | 26.356 | 29.452 | 2.680 | 2.678 | 0.052 | 0.687 | 0.785 | 0.098 | 12.507
7124947 | 25952 | 27.484 | 2.782 | 2.892 | 3.811 | 0917 | 0982 | 0.065 | 6.608
8 (27341 | 27.985 | 38.898 | 2469 | 2412 | 2371 | 0581 | 0.723 | 0.142 | 19.628
9125342 25132 | 21.074 | 2.740 | 2.698 | 1543 | 0.576 | 0.672 | 0.096 | 14.282
10| 24.618 | 25563 | 42.086 | 2.814 | 3.148 | 10.586 | 0.579 | 0.474 | 0.105 | 22.098
11/ 26.866 | 28.042 | 36.196 | 2.542 | 2575 | 1261 | 0.778 | 1.095 | 0317 | 28.937
12| 25.527 | 27.763 | 39.735 |.2919[2515,) 8115 | 0981 | 0862 | 0.119 | 13.776
13| 26.464 | 26352 | 25.674:0| 2.6007[12:845 [8.610 | 0540 | 0230 | 0.309 | 134.435
14| 27.445 | 27242 | 31957 }-2:453 [ 2.395 [- 2419 | 0420 | 0242 | 0.178 | 73.510
15| 24.852 | 27.353 | 51.047 | 2.792°02.798 | 0211 | 0813 | 0913 | 0.100 | 10.994
16)27.252 | 27.952 | 38.4687. | 2483 {2237 [11.038 | 0.602 | 0.621 | 0.019 | 3.062
17| 26.474 | 25.903 | 29.542 |2.598:(-2:531°| 2.645 | 0299 | 0514 | 0214 | 41.742
18 26.754 | 26.955 | 25513 | 2,559 | 2.559 | 0.002 | 0.683 | 0.599 | 0.084 | 14.097
19| 25.785 | 26.258 | 31.818 | 2.688 | 2715 | 1.005 | 0.624 | 0.460 | 0.164 | 35.535
20(25.642 | 26.042 | 32416 | 2705 | 2.615 | 3.440 | 0.586 | 0.929 | 0343 | 36.927
21/26.941 | 26.852 | 24.849 | 2531 | 2.448 | 3.409 | 0578 | 0423 | 0.155 | 36.672
22|25.952 | 25.777 | 22.164 | 2.667 | 2.814 | 5197 | 0581 | 0.796 | 0215 | 27.023
23|27.251| 28.042 | 32578 | 2484 | 2.135 | 16338 | 0.742 | 0.414 | 0328 | 79.171
24|27.183 | 27.781 | 46.165 | 2.494 | 2216 | 12.573 | 0477 | 0395 | 0.083 | 20.908
25/ 23.195 | 24.352 | 39215 | 2.924 | 2911 | 0447 | 0.660 | 0.539 | 0.121 | 22.361
26 27.526 | 29.627 | 28.018 | 2.439 | 2421 | 0.744 | 1379 | 0932 | 0.447 | 47.937
27| 24.626 | 25.753 | 38.626 | 2.814 | 3.098 | 9.190 | 0.682 | 0.901 | 0.219 | 24.300
28| 24.645 | 24.615 | 39.164 | 2.812 | 3.081 | 8.750 | 0350 | 0.863 | 0.513 | 59.443
29|27.953 | 28.164 | 38965 | 2368 | 2.192 | 8.023 | 0468 | 0301 | 0.166 | 55.187
30(23.947 | 26.552 | 49.564 | 2.872 | 2.854 | 0.630 | 0.850 | 1.034 | 0.184 | 17.806
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PR g m

ol s P2 5k N[ B b (BN R B . foig B

AR vk | vk | AT i3 i3 e
5| i (m/s) A0 ¥R (m/s"2)

(m/s) @ (2 R) | (&£ 5) |~ (%) | (m/s"2) | (m/s"2) & (%)
1[27.923 | 28951 | 25.165 | 2.519 | 2.317 | 8751 | 0.423 | 0491 | 0.067 | 13.744
2[29.043 | 28708 | 26.165 | 2.412 | 2235 | 7.938 | -0.133 | -0.114 | 0.019 | 16.209
3126893 | 28464 | 17.615 | 2.681 | 2725 | 1.601 | 0.924 | 0.791 | 0.133 | 16.885
424614 | 26934 | 27.646 | 2.783 | 3.105 | 10.353 | 0.870 | 1.015 | 0.146 | 14.366
5128.515| 29.616 | 40.168 | 2.324 | 1.989 | 16.835 | 0284 | 0443 | 0.160 | 36.006
6 28.152 | 25564 | 46.542 | 2295 | 2.121 | 8.173 | -0.576 | -0.672 | 0.097 | 14.372
724.257 | 27.628 | 50252 | 2.598 | 2.936 | 11.510 | 0.695 | 0.876 | 0.181 | 20.699
826365 | 28.415 | 35168 | 2.559 | 2.611 | 2.009 | 0.604 | 1.042 | 0.438 | 42.017
926251 | 28.843 | 40.152 | 2.521 | 2.495 | 1.061 | 0.669 | 0.813 | 0.145 | 17.797
10{ 24.562 | 26.252 | 30.415 | 2.761 | 3.181 | 13.203 | 0.576 | 0.824 | 0.248 | 30.136
11]28.763 | 27.525 | 45526 | 2.251 | 1.992 | 13.038 | -0.282 | -0.520 | 0.238 | 45.819
12| 29.826 | 28.034 | 38.183 |,2229 | 2:583.| 13.697 | -0.486 | -0.249 | 0.237 | 95.266
13| 28.963 | 26.953 | 55.195:0 | 2.142712.539 | 15.641 | -0.377 | -0.463 | 0.086 | 18.592
14| 26.043 | 27.315 | 28.894 12647 | 2789 | 5:099 | 0456 | 0.872 | 0.416 | 47.676
15(23.526 | 22.625 | 28.843 | 2.866 | 3.192 | 10.194 | -0.324 | -0.212 | 0.112 | 52.672
16(28.942 | 27.452 | 28.167". 240212195 | 9410 | -0.548 | -1.099 | 0.550 | 50.097
1725216 | 28.513 | 34415 ['2.666--2:316 | 15.095 | 0992 | 0.823 | 0.169 | 20.543
18] 24.615 | 26,964 | 24.615 | 2812 | 3.132 | 10209 | 0.989 | 0.836 | 0.153 | 18.246
19]26.415 | 28.246 | 41.562 | 2.493 | 2.665 | 6.428 | 0456 | 0.724 | 0.267 | 36.934
20]27.954 | 30.942 | 39.169 | 2.383 | 2.039 | 16.873 | 0.790 | 1.133 | 0.343 | 30.274
21]25.926 | 27.363 | 29.268 | 2.654 | 2.963 | 10.435 | 0.508 | 0.692 | 0.184 | 26.560
22025126 | 26.616 | 35170 | 2.667 | 2.881 | 7.453 | 0.439 | 0.762 | 0.323 | 42.404
23]27.626 | 30.446 | 44.524 | 2.360 | 2.391 | 1.323 | 0.656 | 0.412 | 0.244 | 59.043
24125934 | 27.713 | 33915 | 2.608 | 2.925 | 10.812 | 0.544 | 0.714 | 0.171 | 23.923
25]26.616 | 28.416 | 20.462 | 2.678 | 2.845 | 5863 | 0912 | 0.792 | 0.120 | 15.191
26]26.145 | 28.926 | 36.168 | 2.569 | 2.475 | 3.791 | 0.797 | 0985 | 0.189 | 19.139
27]30.264 | 27.826 | 39.164 | 2.182 | 2.391 | 8.769 | -0.645 | -1.053 | 0.408 | 38.738
28]25.426 | 24262 | 39.661 | 2.598 | 2.865 | 9.323 | -0.304 | -0.395 | 0.090 | 22.898
29]26.417 | 26.042 | 27264 | 2.630 | 2.823 | 6.845 | -0.142 | -0.190 | 0.047 | 24.953
30(25.515 | 27.042 | 39.456 | 2.592 | 2.669 | 2.904 | 0.401 | 0432 | 0.031 | 7.270

79




. PREBE S BTG R I RN %RE
(1) # B Avid BB SR

d %537 hihe N TIELF A L 55% 0 @ bl B T
FAP L 34.1% 0 F T6.7% AT B A R LFEA 03 2 /5T 3 T o 86.7%1

AEFER 04D ST AT ol BT BN G EE LB 4 A o

1 3 5 7 9 11131517192123252729

0:
0 *:

W55 PR g~ ErT 2 2850 he L %REH

= e

1 3 5 7 9 11131517192123252729

al:
al*:

BI5.6 PIEBE ~ 5% F 22 B4 D v EcERENKER

80



3053 P B
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¢
Ay
(<

R P B e R T R Lt S

TEIESE:
Pikd | p ke WA e b RS R ew iR

* 3 g | pipe
S R Foand|E s d PR e | e |FEEF | BAvid | Kbk | ZFE (AR
% s | 2 salaa| an | & | R |ms) 4w

(m/s) Z_Ap¥E | 2 Ap ¥
(m/s) | (m/s) B) | &) | (%) |(m/s*2) | (m/s"2) (%)

BE4E(m) | FE4E(m)
124.823(28.186 | 25.578 | 38.464 | 39.250 |2.662|2.799| 4.896| 0.571 | 0.902 | 0.331 |36.709
2 (26.772|27.385 | 27.503 | 16.239 | 43.456 |2.705|2.897| 6.629| 0.535 | 0.386 | 0.149 |38.737
3 (23.657|27.831|24.888 | 32.144 | 19.759 |2.823(3.024| 6.636| 1363 | 1.026 | 0.337 |32.860
4126.110|26.865|27.915 | 37.810 | 26.183 |2.556|2.702| 5.394| 1322 | 0.822 | 0.500 | 60.817
5 |24.326|27.320 | 25.734 | 52.527 | 33.134 |2.570(2.635| 2.465| 0.883 | 0.999 | 0.117 |11.664
6 |24.657|27.265 | 24.328 | 33.164 | 28.185 |2.727|2.765| 1371 0371 | 0.232 | 0.139 |59.588
7|28.519]26.497 | 28.722 | 46.469 | 34.864 |2.264(2.201| 2.861| 0.530 | 0.605 | 0.075 |12.408
8 |25.184| 26.876 | 24.988 | 42.895 | 31.942 (2.588(2.710| 4.511| 0.382 | 0.514 | 0.132 |25.703
9 26.971|25.616|26.416 | 29.195 | 31.865 |2.563|2.786| 7.991| 0.292 | 0326 | 0.035 |10.569
10[26.482|27.952 | 27.619 | 39.974 | 46.948 |2.503|2.569| 2.571| 0.586 | 0.936 | 0.350 |37.404
11]23.165|25.197 | 24.646 | 29.197 |136.165| 2894 |2.942| 1.631| 0.813 | 1.088 | 0.275 |25.266
12[24.990| 26.102 | 24.418 | 31.165 | 209819271 72.805| 3.154| 0381 | 0.631 | 0.250 |39.668
13[26.165|27.969 | 26.716 | 41:168-| 24.165 |2:5192:653| 5.045| 0.866 | 1.069 | 0.202 | 18.921
14[23.165| 25.468 | 24.946 | 33165 | 21,165 |2.856 | 2:885| 0.976| 1.543 | 0.832 | 0.711 |85.478
15]26.990( 25.917 | 26.232 | 39.165. |"47.168 {21466 {2:302| 7.137| 0.150 | 0312 | 0.162 |51.885
16]25.782( 28.948 | 26.069 | 41217 |/50:17642:552 | 2.732| 6.583| 0355 | 0.783 | 0.428 |54.638
17]25.154(26.273 | 26.871 | 12211 | 45.787 |2.884|2.999| 3.850| 0.723 | 0.933 | 0.209 |22.457
18[27.237|31.421 | 27.154 | 23.132 | 39.199 |2.598|2.642| 1.640| 0373 | 0.922 | 0.549 |59.567
19]26.108|29.168 | 26.084 | 49.667 | 16.740 |2.443(2.631| 7.170| 0.873 | 0.983 | 0.110 |11.165
20/29.378|29.495 | 28.769 | 40.184 | 39.185 |2.2492.402| 6.354| 0.257 | 0.151 | 0.106 |70.142
21|28.283|27.318 | 27.915 | 30.556 | 43.186 {2.436[2.587| 5.820| 0.280 | 0352 | 0.072 |20.415
22|23.281|24.513(25.786 | 19.733 | 40.316 |2.975]3.090| 3.720| 1.009 | 1215 | 0.206 |16.969
23127.952|29.966 | 28.016 | 24.165 | 35.147 |2.5262.696| 6.309| 0.473 | 0269 | 0.204 |75.857
24(24.84626.184 | 25.618 | 35.943 | 23.565 |2.684(2.753| 2.524| 0.959 | 0.863 | 0.096 |11.090
25(28.717|27.634 | 27.947 | 34.165 | 30.165 |2.364(1.975| 19.703| 0.263 | 0.302 | 0.038 |12.693
26(29.321|28.016 | 28.316 | 49.199 | 31.880 |2.168(2.083| 4.059| 0.180 | 0.232 | 0.052 |22.481
27(27.55928.025 | 27.017 | 52.168 | 29.175 [2.293(2.151| 6.562| 0.335 | 0.455 | 0.120 |26.343
28(27.314|26.735 | 26.917 | 29.165 | 39.165 |2.534(2.596| 2.372| 0.287 | 0.362 | 0.075 |20.770
29(29.168|31.165 | 30.103 | 45.168 | 37.168 {2.220{2.000| 10.999| 0.722 | 0.911 | 0.190 |20.817
3030.232(28.617 | 29.103 | 48.165 | 35.165 |2.098 | 1.835| 14.359| 0.139 | 0.199 | 0.060 |30.166
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1 |24.823]28.186 | 25.578 | 38.464 | 39.250 |2.662|2.799| 4.896 | 0.861 | 0.765 | 0.096 | 12.520
226.772(27.385|27.503 | 16.239 | 43.456 |2.705|2.897| 6.629 | 0.161 | 0.290 | 0.128 | 44.342
3(23.657(27.831|24.888 | 32.144 | 19.759 |2.8233.024| 6.636 | 0.937 | 0.686 | 0.250 | 36.438
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8 25.184]26.876 [ 24.988 | 42.895 | 31.942 {2.588|2.710| 4.511 | 0.429 | 0.388 | 0.041 | 10.466
9126.971|25.616 | 26.416 | 29.195 | 31.865 |2.563|2.786 | 7.991 | -0.440 | -0.312 | 0.129 | 41.336
10[26.482|27.952 | 27.619 | 39.974 | 46.948 |2.503|2.569| 2.571 | 0387 | 0.832 | 0.445 | 53.479
11]23.165]25.197 | 24.646 | 29.197 | 361165 |2.:894.(2.942| 1.631 | 0.629 | 0.961 | 0.332 | 34.558
12|24.990(26.102 | 24.418 | 31.165 | 20,981 2717 [2:805 | 3.154 | 0.293 | 0346 | 0.053 | 15.237
13]26.165]27.969 | 26.716 | 41:168-| 24.165 [2.5192.653| 5.045 | 0.533 | 0.863 | 0.330 | 38.272
14|23.165| 25.468 | 24.946 | 331165 | 21.1652.856 [2.885| 0.976 | 0.814 | 0.493 | 0.321 | 65.117
15/26.990|25.917 | 26.232 | 39.165:| 47:168 {2466 [2.302| 7.137 | -0.329 | -0.210 | 0.119 | 56352
16|25.782|28.948 | 26.069 | 41.217 | 50:1762:552 2.732| 6.583 | 0.749 | 0.923 | 0.174 | 18.812
17|25.154]26.273 | 26.871 | 12.211 | 45.787 |2.884(2.999| 3.850 | 1.014 | 0.679 | 0.335 | 49.378
18(27.237|31.421 | 27.154 | 23.132 | 39.199 |2.598|2.642| 1.640 | 1.091 | 0.722 | 0.370 | 51.237
19]26.108 | 29.168 | 26.084 | 49.667 | 16.740 |2.443|2.631| 7.170 | 0.674 | 0.811 | 0.137 | 16.896
20(29.378|29.495 | 28.769 | 40.184 | 39.185 |2.249(2.402| 6.354 | 0.108 | 0.222 | 0.113 | 51.161
21/28.283|27.318|27.915 | 30.556 | 43.186 |2.436|2.587| 5.820 | -0.329 | -0.412 | 0.083 | 20.091
22(23.281|24.513|25.786 | 19.733 | 40.316 |2.975|3.090| 3.720 | 0.835 | 0.676 | 0.159 | 23.444
23(27.952(29.966 | 28.016 | 24.165 | 35.147 |2.526|2.696| 6309 | 0.694 | 0.430 | 0.265 | 61.567
24(24.846(26.184 | 25.618 | 35.943 | 23.565 |2.6842.753 | 2.524 | 0.441 | 0.684 | 0.243 | 35.547
2528.717(27.634 | 27.947 | 34.165 | 30.165 |2.364|1.975|19.703 | -0.399 | -0.482 | 0.083 | 17.151
26|29.321(28.016 | 28.316 | 49.199 | 31.880 |2.168|2.083 | 4.059 | -0.320 | -0.423 | 0.104 | 24.485
27|27.559(28.025 | 27.017 | 52.168 | 29.175 |2.293|2.151| 6.562 | 0.150 | 0.691 | 0.541 | 78.281
28(27.314(26.73526.917 | 29.165 | 39.165 |2.534|2.596 | 2.372 | -0.311 | -0.410 | 0.099 | 24.055
29/29.168(31.165 | 30.103 | 45.168 | 37.168 |2.2202.000|10.999 | 0.545 | 0.201 | 0.344 |170.738
30(30.232{28.617 [ 29.103 | 48.165 | 35.165 |2.098 | 1.835 | 14.359| -0.297 | -0.382 | 0.085 | 22.258
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