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Predicting the matching probability and the expected
detour/shared distance for each dynamic ridepooling
order: Considering the impact of empty vehicle supply

ABSTRACT

In recent years, the popularity of ridesourcing services has grown tremendously due to the proliferation
of wireless communication technology, global positioning technology, and smartphones. However, the rise
of ridesourcing has also exacerbated urban traffic congestion and vehicle emissions. In contrast, dynamic
ridepooling services are a more environmentally friendly mode of ridesourcing. In dynamic ridepooling ser-
vices, service providers respond to on-demand mobility requests immediately, dispatch (vacant or partially
occupied) vehicles in real-time, and keep searching for matching orders along the trip. The real-time nature
of dynamic ridepooling services introduces many uncertainties, including supply and demand uncertainties,
mileage uncertainties, price uncertainties, etc. In the face of these uncertainties, the platform needs to con-
duct an overall assessment and prediction in advance of the key indicators of the entire system and even each
order, so that it can plan its services when faced with different demands and supplies, thereby increasing
profits and improving service quality.

We propose a model-driven approach to predict indicators for each order, such as the matching prob-
ability, expected shared/detour distance, and expected waiting time in the steady state of the dynamic ride-
pooling system, and further predict the indicators of the efficiency and profit of the entire system. We assume
that each passenger shares with at most one other person throughout the trip, and the arrival of orders and
empty cars between each origin-destination (OD) pair follow a Poisson process with given rates. In order
to consider the dynamics of empty car supply, this paper models the order/empty car queue at the origin of
each OD pair as a continuous-time Markov chain. In addition, we define four states of unmatched orders at
different positions along the driving path between each OD pair: vehicle-seeker, queuer, passenger-seeker,
and taker. The complex interdependence between matching probability, matching opportunity arrival rate,
and unmatched order arrival rate of each state is formulated as a nonlinear equation system, and the corre-
sponding indicators of each OD pair order and the entire system can be calculated through the solution to
the nonlinear equations.

To verify the validity of the proposed model, the key indicators of each OD pair order are calculated
based on a grid network, and discrete event simulation is used to simulate the occurrence, movement, and
state transition of each dynamic ridepooling order. The results show that the prediction results of the pro-
posed model are very close to the simulation results, which proves the accuracy of the model. Using the
proposed model, the overall efficiency and profits of orders, vehicles, and platforms in the entire system
are investigated under the conditions of different empty car supply rates and platform scales in the dynamic

ridepooling mode and the non-ridepooling mode. The results show that, compared with the non-ridepooling
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mode, the dynamic ridepooling mode is a better ridesourcing mode because of its shorter order waiting time,

shorter total vehicle mileage, high platform profit, and scale effect.

Keywords: Dynamic ridepooling, Empty vehicle supply, Matching probability, Ride distance
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Platform revenue & profit
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BORAS L, HARR VL RS 3.1 W P S TR A . 26 3.1 Rk p iz — &2,
XTHEBAE R g(w) € Q, KA FHILHELH) FANZARE o(a, 0) € Oy HIPLFEHLEBNIER o) WA
WH. R, MTENFAE, WOTTAE 2R, I HALFIX Z AR Z [ A A
IR PERE e MHEAE g(w) B —AET T AFARE o(a, 0) € Oy BT APLHLHY T NE B,
HAEEBATA S IR A HEAE 5% T NE LR, o(a, 0) BT AEL 25 q(w) IER.
P, XFAERE q(w) € Q HYHEIAE , K AT AL o(a, 0) € Oy PEELHLE IFIFIAHE R
LA

o = €0 € Co (3.27)
Cq( : ¢0 (a,0)> ;H\:'ﬂﬂ .

HH Goaw) RIEATFNEIR o(a, 0) BT RER, 1, Qi )( — Pyw)) TR INA
g(w) VEREEHE Se gt o s i HEBA & v] A S HE o(a, o) *Eﬁﬁkﬁlﬂﬁﬁﬂﬁi‘%ﬁo P IEENEE PN
o(a, ) € Oy, MVLHELHLE ) 2 BBAHEAE IR g(w) B3R, 88 Gu, N

=q(w)
(a,0) { ¢u (a,0) H )€Q>q ( _pq(w))7 QU(Z@) 7é 0 ”

o(a,0) 0 0
Cq(w) _ { OZO a(D EO W) C (W) ) q(w) # ’q<W) c Q (3_28)

HiAth

WA 3.22) - (3.25) Frw, BT 7R RS R 2 AR A Y D8 P A R A ok T A R
Praw)t(a,®) € To WTREMZEFIRE (0, 0) € T, FEALAMTI A — T AT ARSI Pr(0.0)
AT AURAEAR PERC AT FRIE ARSI IR R, 1IEHN Aww), PABOT AR IR P2 452 B ]
ieH Ttaw %ﬁjfr T EIAEREIRE t(a, 0) € T WIRIEECIT 8, T RESAEZRIRAS PR ITRL
wrrgE 1) QERAT AR 1(a, 0) PRBIEHS, WT BAEZRES RN 15 2) QERIT
FAE 41‘(75} t(a @) FHVEHAS, WTT AR R 5 B TR A IE A ZAR A 2 DU RS R AR . B RAS
ta, ) H, VEECHLS RIS RN D), FOTATDMRIE S F A XFEFH G0, Bt

7
Ti(a,0) = /O Mi(a,0) €XP (— M@yt )+ (1 = Pra.w) ) (3.29)

Pl 3.25) FUA Eid A, 755

1 eXP( Mi(a. a)

e 4 U COLY) . 0

Tt(a,a)) = Ni(a,0) ) nt( ,CO) > ,t(a, w) c T (330)
las Ni(a,0) = 0

BBAEATATIN 2], BB IRE (0, 0) P Z AT, WE—DRATEN, FI9E Ao T
W ARS t(a,0), HHIERE t(a, 0) FEEIT ALV E] T00) ARTPAZEATICHS, WIAEIR
& t(a, 0) PAFAEVT BRI DAL A -

lr(a.m) [1 —eXP(—nmm)la)]

, >0
Pr(a,0) = M(a,0) Tao) = Thiaw) Mrao)
A't(a,a))taa Ni(a,0) = 0

t(a,0) €T (3.31)
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RKist, W (3.26) - (3.28) fin, AT AFAREHIITIARE poguo) MEEEEDHEAE R
SR PERCHLE BIRA Gy FREURTHER pyiny,q(w) € Qo TERGRERET, pyoy PTLAEIE R BAFY
HT BOR A B RIRS B SR A SR AR 21, B

=) w w
oo o Eer ) po 00y
_ w) _ — o™ (0V)> 1
Pa(w) = ;P@-p) = L L, WEW (3.32)
B l=v7Fow pr=1

ek, ™ FI P 4351 OD X w e W SUALHITT 525 R BAFI NS 7 45 3.1 3k Zh R 0] g
AR E py Ml Py jyo

5530 455 R MR IR, AR LRI KA, NS A T BATE AR, A HERA AR

BT B FIER Ay WMTHSE. ILHEBAEIRAS q(w) € Q il (1) ITBAZETERT, BREIA T 0Mk

25 s(w) €S HIT ISR RN pl) (pl) . MBAMEAR, FHEFHRE s(w) (0T ITRER
Ps(w) NIZWE AL -

Pstn) = Py Patn) + Py (1= Pyy) s w € W (3.33)

LHEBAEARTS q(w) € Q AT LSRN, (AT AESE SR 1(a, 0) € Ty B, WL 5

e AT NE IR o(a, ©) € Oy T SHBAFARE q(w) PRI EAADLRL. PIL, kT 45 R
& s(w) BT PASAEERERE 1(a, 0) € Ty PRRETHR, Proif:

PETW)) =0,s(w) €S (3.34)
R (3.33), A
-) Ps(w)
P =———WEW (3.35)
)1 Py(w)

T, 24 BAB A 1T BAEHEBA I, 3R AHEBAE ARSI BAEIA R Ay RRIRIIHE T HEH IR s(w)
KA VERLAT T 5 :
Aoy = Ao (1 —ps(w)) weW (3.36)

Pq(w)

EEF], A (3.32) #l (3.10), py) W2 Ay MIEEEL. HIL, FFEEEM % (3.36) 15211 Ay
(ME—ME 5o A 3.3 HEATARIIE.

ﬁf%ﬂ 3.3. é{ﬁ\lﬁg lw,uwu Cq(w)ups(w) E/‘J%ﬁ:—[:u jj%jf (3.36)

L= Pyon (%(w))

VEWL. @ 3.3 [ ERT P 5 B
g, FATHE OD X © € W AR ILELAY T ik AT AE IR o(a, 0) FIEEE RS 1(a, 0) 1Y
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FIEIER, DARCHN Qo) M Ao - BEIG, T OD X o #mAb RIS T MTRMEERIEA
XA~ OD Xa| AR — T AERE, B:

Do(a0) = My (3.37)

WE 2.1 frzs, 16 OD Xf w e W Z [T B R TE S NEIRTS o(a),, o) (HEI—MEEF RS
t(ay ', @) HRBICEHS, A 2AERE 1 (dh, 0) (0(dy,w)) BORERE (FAH). Bit, W16
NFENEIRE o(a, 0) AHERFEIRE 1(a, 0), BAFICEMER (Poww), Praw)d € Aw), RICHTT ]
IRHRF PAFRIR A -

Ot = (g 0) (1= Prfro) ) 1 > 1O EW (3.38)

Af(ag,,(o) = ¢o(a’,j,ﬁa)) (1 _Pa(ag,.co)) > 1; weW (339)

%3105 3 FAACEYIR

=N = =N
RS RN

Ps(w) T BRAET HEIRE s(w) PLERIAER

po(a,w) iT%TE%‘)\%’Iﬁ?S 0(a7 (D) @Z@EEE@M%

Pi(a0) AR RE IR t(a, 0) GITECHIERR

Pq(w) HEBAERAS q(w) Z=AE — TR

Pr(a.0) PeaE RS (0, 0) B — AT AR

Agiw) BT AT HEBAEIRAS g(w) T EEIR g(w) 1P Bk
Po(a.0) IR ANFARE o(a, 0) H-FIYEIER

M(a.0) T RER R ERGS t(a, 0) 1P F| AR

FIAAY I, RAMNELE LT E 31 hREWARAZR, HEKX G22) - B39 it
ENMMHEAEHEST 7. YRGB BNREN, g o By E RS Ew L. & X, =

(ps(w)7p0(a,w)7pt(a,w)7pq(W)apt(a,w)akq(W%(Po(a,w)a)t‘t(a,w)ya € Aw) TEJ%—l::i OD X‘T we W *H%H@ﬁ%%éa X =
(X, we W) 2 BT A8 s sny i, B (3.22) - (3.39) Il Q AN S s ) 8 -

X=F(X) (3.40)

Hp, F st (3.22) - (3.39) WA MESL, Q2 X Wynlfridesy, &t :

Qz{x

ARt il DAPRUEAS Bl L (3.40) it ArAed :
il 3.4. WK max{Ayt,a € Ay, w € WE <1, MHEZMTTFEAL (3.22) - (3.39) 7AEMA -
UEW]. il 3.4 BIERA WP 5% B

0< Ps(w)s Po(aw)s Pi(aw) s Pg(w)s Pr(a,w) <1 ,S(W) € S,O(a,W> S O,t(d, W) eT (3 41)
0 < Aq(w), ¢o(a,w); A#(a,w) S }’W ,t(a,w) eT




% £ '5.?’ ST (183C) fi4R

N T RPN (3.40) FRAGME, FATRA T AR SER T A—" 0 TR iR E
Xo € QIFHR, BUGEREH X W, B X = F(Xy), FHE (X — Xl /1 Xe] < € BHEIRER . &
FERCSEABERIE , (EAETRATIrA EME SR, AR IS,

3.3 JTRXHEERTE

TELTE VT BFTFRFR Ay, w € W RIS AL o w € W BIZRAETS, 4 B IS I IERCHES
FATATLATHSE 41> OD X w € W [RIIT B UERCAE R . U4 T3 BB AN HUN LR AR . X T OD Xf
we W ZRIFIT R, ENTHESA H 2 mi g PR P (X) "TARR A -

P,(X)=1- (1 _pt(alf,.‘”",w)> - lz(a‘,é‘”“,w) /)LW weW (3.42)

BE Ly (9, (a, @) 1 Lyen (0, (@, ) 5 BIZIRDCHE m?, € M, 5 ¢ € Cy HOTHLTT IR HBE T
TR0 R T BRI R LT B0 00T 30 B . XTSI 2y € M, 3 2y € Co,
ELRIE (1T A2 25 A G A OD X, BT DABUSEHIE Ly (9, (@, ©)) F1 Ly (3w, (2, @)).
B Ly (X) A L (X) 5 BIFRAEIRTS s(w) € S 1 1(a,w) € T gl AL 3T H 5y W07 B ELFR,
Lwﬂ)ﬁhwx)%%%ﬁﬁ%ﬁﬂ)eQﬁdeGO¢ﬁ%ﬁﬁ%ODﬂw#szmﬁ
N FHEBAE DERR AT ST LR

T BHERS 1(0,0), EMTFELRE s(w) € Syao THEITRBLE MR 10 | S5
BN 1(a, @) HHTAIT I, AT EHL N AR, Wi, GG m!, € M,
1 %2 AT DAFR A 1,00 Priawyo T, L) (X) 1 Loy (X) DA 4 2R TR RS
FOF 3 AR A T (e Al

a,0) aa) t(a,0)Lpsg (W, (A, O
Lx(vv)(X):Z )ET,, 77, yPr( ) Lpsg (W, ( ) (3.43)

Zt(a,co )ET, s(w) 77;(07@)131(0,@)

s(w)
ZS(W) Sitwo) Mi(a pt(“vm)l‘\’eh(w7 (Ll,(l)))
Lt(a’w)(x) _ ESi(aw) "lt(a,0) (344)

s(w)
ZS(W)GSz<a.w) nt(:co)pf(%w)

HFHEAERES g(w), BEMFAFIRE o(a, 0) € Oy TERIBILIHLEMIHFN G, Ll
BAZIRAS q(w) PR S 1T B aA@mméﬁéﬁww~¢@moﬁw,@¢EMq@eqm@
BT AT A Co Py SRIG S L) (X) Fil Loa.w) (X) T LA I H S A FRASFIHEBA ERZS 1
73 LR ISP (8 e -

q(w

o(a a0 seW, (a, @
(X) _ )y (a,0)€0,) Co (a,0) pq P g( ( )) (3.45)

Zo(a a))eoq( Cja o) pq(w
Z w Co (a, p Lyen a,w
Loy (X) = —1" Qe 2olao 0 (e 0) (3.46)
Z( W)€Qo(a,0) o(awpfi
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[ 4

B L,(X) #7 OD Xf w € W ITT FRA T T3 BUAR . AR¥EK (3.43) - (3.46), FATA:

Ly,(X) = Psiw)Lsw) (X)
+(2u /) L)
+ (1= ) = (1 +202) /2) LY, (X)
+ 2 (otam)/Aw) PotamLotan)(X) G40

acA,,

+Z aw)/l ptathaw)(X)

acA,,

+(1=P,(X))L2, weW

Hrp, L), /2 OD X w e W [R5l B RT3 AR, 3K (3.47) H—FT2 1T BAEFHEFRE s(w)
BT R EAR, 5 AT RAEHRAEOIRAS q(w) S B C AR OD XFAYIT BLILIRA T By T AT
BRHLAR, 2 AT EHRAEIRES q(w) FPRsk B H A OD AT BT A 7T SR T4 T3 BLAR , S 0Y
FrRATAET NFARE o(a,w),a € A, WIFHIATRL AR, SHIATRITRAEREIRE t(a,w),a €A,
AT TRE AR, SR NA T e A DU A TT SR U T Bk LA

W re(X) 278 OD Xf w e W RITT FRAYFIUN 584 T LA, T DA 7T SR A P04y ok B DR 20T B
REM B 25 A AT B AR UEA T T AR, Bl

rw(X) =L, (X)— L (3.48)

SHSTBHATHEALLL, B e(w, (a,0)) FRICEL my, € My 3K clly, € Cpo FHUIRAT IR A
ARG TR IR, eyn(X) A o (X) 2 BIFTRAT AEIRAS s(w) € S Al 1(a,w) € T HHREITALY
T T TR R, €7 (X) il €oa (X) 4 BIZERITEAEIRAS g(w) € Q Al o(a, w) € O gk A 3
fih OD XF @ # w Z [ T N AEAE TR T SR UL LR . 2RI (3.43) - (3.46), AT

Zt(u ®)€Ty,) nf(‘,wi, pt (a,0 e( (a> a)))

es<w> (X) = (349)
Zt(aa)eT n;ampfaw)
Zs w n aw p aa) <W7 (Cl,(l)))
Chae) (X) = (w)es t( ’( ) (3.50)
ZA(W)ES w) 77, (a,0) pl (a,0)
o(a, o(a, w w,(a,®
e[(;()])w(X) _ Z (a,0)€04 ) C p;] ( ( )) (3.51)
Zo(aweo C aa)pq
" a0 (w) a,m
) = 0 0 Pl (0.0) 55

):( )EQu(a0) anwpqw




% £ '5.?’ ST (1830) 4T

B e, (X) F OD X w € W AT FRAG T L e BUAR . AR¥X (3.49) - (3.52), HATA:

(X) w)Es(w) (X)
(Z.uw /)‘W) Lgf'
(1= pa) = (1 +22) /2,) €0, (X)

(3.53)
+ XA: (¢0(a.w)/)tw) Po(a,w)€o(a,w) (X)
+ Z aw)/l Pr(a,w) etaw)(X)
acA,,
EED, 5:0G47) AR, R4 LRI BRI AN E .
IJa, W (X)) Fom OD X w e W RITT LR FURSEREIC, ARYE Little i), FATTH
T, (X) =172 /4, (3.54)

A ER G20 AW, XHEBERIT AFEE A FH ARSI 8, e THES FE R
SRR 8, A28 h1% OD [ATT B -1 2k R A, .

34 RFEXRBETIE

ET 45 OD X [A)TT B X 28 R AEAR T, FRATn] PARE— B WF T A S S BE o R GAE R E AR
T HIRCR 53 .

ARG T TR BRSPS R T T RAE I 4> OD X[ TT L PR
AR AN SEAF IHS ATT BP9 FA R A N BRI (E 58, BRI

P=Y AP/ Y Ay (3.55)
weW weW

=Y At/ Y A (3.56)
weW weWw

Xt OD Xf w e W RT3 5, ZEide iRy — T BP9 2A T Ly, — e, /2 HURE, Hipdt
T AL e, TTL M PEALTASIT B AR GAER SRS, BN Y TR A T BREA TR 55
PRI 2R G0 v T 2 B SRR A T AR L Ry :

L,—% 3.57
L= % h (L-%) (3.57)
RN RGP G- TRE R v, A0 B B) 1~ 2547 5k B B DA 30~ 24 7 s i
AT 2R 40 b A B I ) HLTEAEA T B R A2kt T DAS 3 R G5 135 B B I () o FH A 224
sk, e N

N =1y (3.58)
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Ry WAE T B AS EBAG h aS ZE T BB T A () R i DA S B Bk
155, Bp:
7=Y uP /Y (3.59)

weW weW

FY0rh V3R B TR0 o I ZE AR R R DAREAS R G b a3 R 0~ o R RIAT A5 31 R G0
(SR DA R RS R TRy DR
N=N"/y (3.60)

e, FATIE ARG bR AL AP & ] AGAGH R o B0 5 00T LAY FIT B 4o
VAR A TR AR R BRI BT s, WUHE L Sh A T B A AR O B A 28 b
B LI TR] A P A7 i AR

'=Y nL (3.61)

weW
AT P AL B AN yen,  FEIRLEEERLLIN (] A HT A hare DA BT T BAEE ST BRLARLIN (1] 7 A
FRBAR A hya, R RT AR 65 -8B B IR TR B4 AT DASRASHS M H -

H = hypogL’ — hnL— hansN = hyT Y 2y (3.62)
weW

35 AENG

ATERACBISY, AAPIERR MR TR, QAR T MR BLE)
T 2 O X 0L U 1T 3/ 25 Y, SR DU 1T M2 25 ML A 14 A O TR, A
BT /2 DR SIE R TT IR FIRO S TR o R A0 S R MO R AR A 2 B
AV R RO R . K, SERDRAE AR 2P, WA RS ARS T A RO
RS RO, 7RV R SE RS T 01T MRS UM S AR AN 5 7
AR, P TRCET AR, BT DA — S5 BT B R R AR A
PRI, PTG G IR, P2 AR
RS
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4 BIEZR

4.1 TR/ ZEHBATTE

FESS 3.1 45 eh, AP 3T SR ZS BB, T YRR A5 BT B 25 2 A A, T —
SRS, A T IRIEBI A ERI M, T4 8 T — RS8R, Hm B R B B L
S SR T ZBAFITEIX B S5 F (O MERRRET , (T3] B 25 2 i o2 DA T 7T B -2 5 5 e )
g AP R S0 B TS L, FEAHT TR IR SO T B2 2 BB X e RS I
AR

TERMET S, RATEESH Ay = 1.0, A, = 0.8, = 0.6,{,,) = 0.2,V =3, WMEITHRFZELE
(37 B 0 DA S 3T B P S I . Sy TR B SR AR, — T, FRATEE 3.11) - (3.21)
TR 7T, TR B O LR T T A s G AR, IR R, DU
RIBFF. e EAYT R, BATBET T 50,000 #, FEXFES 10,000 — 40,000 FPALERIATH . &
BB BB R B AN 4.1 FFR. WOAR ], Bo(HLs SRI07 ELLE 5 A 26 W25 FIAT 522
KEHAR/N; Horp, A5G us) ARRHRZERR (10.96%) , 362 TEmMAXHER/DN, M/NO4R
IR A AR KA R

A1 3T B/ BB RUE ) SR S R AN (7 LA R TR

A TEACR BUHER  AxbiRE MXRE (%)

Ly 0.606 0.600 0.006 0.91
ws)0.050 0.045 0.005 10.96
w0313 0.311 0.002 0.64
w? 0243 0.245 0.002 0.82

1 0.899 0.904 0.004 0.50
ALY 0313 0.311 0.002 0.64
AP 0485 0.489 0.004 0.82
A2 0101 0.104 0.003 2.49
T 2663 2.684 0.021 0.80

TERMES A LA B, FA1 AAEIT A EIAR 4, SRR ENER w, PARA TS K
HEV, HRFEFHMSEAZ, DAEAACHISEOT B2 A R DA T B~ 2 S5 5 Ik
IR . FATFE] T RUEG R AT SR, HRFENAM SR U SRR fE A 4.1 F 4.2 .
MR OEEEI RS DL : 1) TEARZARRSAET, THER SEHAER 2 BRI 2) B
HIHRR)RE A, BN, SRR BRI S FLBIREAR, 2 — MR 25 1% OD Xt [ajiYy
PEAEET B BB T, oAt OD a4 T B 4= 40 _E 1T B PEFE AL B, (Hi% OD Xf[a]7T &
WSEREITTRIE AN 3) G 2SR 2R w, RIHGIN, 2874 BRI BAS T s A o, REAS 5 HiAt
TIPSR T SR b, % OD X [ITT BARGSEFF IR 4) BEE =S RO As i VR
m, SEEEEITFHOIRER, PO REEA ] Rea B2 a4, T AU EC EL BRI S5 H]
AP . XBERAF G LB ETE RS, MTORE R, SENERER, TR A
BEVCHC, (HITEASERP AR Bt mn, SN B, TR H LR L mil (e
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Bmn, REMIFREEGSBAR) , ITRERRRRA. 2 LR, FRMTHRH A p s A
GEPEIEE TR,

42 HEHERFTMSHE

T IAIESS 3.2 5 AR AT O AR, AT U 4.3 FIRAY 30 x 30 MBI (4
APIREEIIER 500 K ) LB T BEHLA: A4S OD XA UL . Tk afe/Ge T BRI T 0 45
TSR] BB AL R A EEE R . FRATREYLA T 300 4~ OD %}, 44~ OD Xl & (£0)
2k (W) IRMEEAMZ FE 5151, B4 OD MR ERNE R . R T RS EASFIT
FATOR I AUIT EEA B SPEE RGN, FATE LT IA LR S TR R« el
b(1,1) EHES S, T BRI R 0.005,0.025) 1T FR/3BHEYIY 21011, 4Ryt R 51T
5K FHE . FEHMARFERA R b(1, k) 11, A4S OD X ] 25 4 1 L 25 345 il i B AE S 5 pov) B
OD XHAIT BATERFA 1« £, 1T AT R4 B R 5P, OD XHAITT BAFRFM « 5. 3,
TR A SEAICN B, VCFAMFRE N R =2 MEgH D =3 AWK, &4 OD i
W) B BB KR V =5, FEER A B I B &l v = 500 K/44h

AT A2 5% b(1, k) € BN, FRATT—J7 1 T AT AT AR 25 BRI 4R OD Xif (BT B4 DU
R T LT/ e T BB RITII AR At 1] 0 1) ARABUCHC S ARG 2R AR T Ao — B VL i A HE
BAE - FAEICERES (R M, f1 C,y), EARRIRZRLIRAT IR C; 2) ffpASsh 5 R (3.40)

, 1B X, FARTERC (3.42) — 3.54) T Pu(X), e (X), r(X), 7 (X),w €W J5—TJ5TH, TERIRITE
* FATRIEEE D OD XFHAITT AR 2 A2 () I BR AL BT BRI S 4, AR5 (0 F B By ELAE 56
2 TR HEBNFN VLI 7535 R, BN TT R kA . BEsh FLIRASE e . ARPEAEASTT A DT RC S 5,
FATRT DATH AR LA € O T SR AL LG 4644 BCZh U EC R 7T BE LR P, A4S OD Stz [a] 3T B -3 3t
Fe R e, M- 5eAT BAE 7y DASCPIISEREITIR] ©,0 24 300 A~ OD X (8] 1T S50 ) VT e %2
IS T AR, DA BTN S At A) 5 B 5 EAS B A 45 R AT e, WA — 4> OD X
()T B PR DY AN s T DR 5 B ) ) 2 Xt iR 2= A O i 22, B

b, 6P, = |P.(X)—P,| /P, weW 4.1

Ae, = le,(X) —&,|,8e, = |e,(X)—&,|/é,,weW 4.2)
Ar,, = |r,(X) = Fy|,0r, = |rW(X)—r,,|/rw,w€W 4.3)
AT, = |7,(X) — T, 6T = |1 (X) — | /T . WwEW 4.4)

BATIAGEARR I, NSl SR SRS B € = 1070, M EAER K F] 500,000 43
PRSI, HIE4S 100,000 73 PAVEGETE. 1] 4.4 FIE 4.5 e fE R HES 5 b(1, 1) FRX P8R
MR IRFEAIHRZR/ MRS [ 3% 4.2 R IXERZEMGIT A, Offm/IME. . moRE
FRFIE . QXL R, SN THINAYEE -5 05 FLAG A M WA FRATHTII g VT RCH A A 26 X
(HXT) RZEI(E N 0.83% (1.81%) , IFRHARRILXT (HIXF) RERFIIED 62.11 K (2.59%) ,
GATHIRMZEXT (RIXE) RZEMFIIER 6.01 K (2.93%), T HRAERF IRt (FIXF) B2
WE R 0.30 340 (14.35%) .,
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