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Abstract
Taxi as an important part of urban passenger transport system, because of its fast, convenient,
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comfortable and other characteristics, in order to meet the public travel demand is of great signi-
ficance. This paper first introduces the matching of supply and demand of taxi resources, and uses
principal component analysis to establish reasonable indicators for analysis. Secondly, the taxi
subsidy scheme of each company is analyzed, and whether it is helpful to alleviate the “taxi diffi-
culty” problem is summarized. Finally, considering the passengers, taxi drivers, software compa-
nies and other factors, a reasonable mathematical model is established, and a more optimized
subsidy scheme is designed.
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Table 1. “Supply and demand match” degree indicator
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MIBHEEERBT A I, AL iR A SHEEOES, ST BATBONTIE.
AR5 2] 51T 10,000 47 AL 4= — F 9 GPS dla (5 /2, MK L Hidfs rpa] DURIIE b 5025 X H AL 42
AR MEXNOBIAN Py FERBHSXANIGEM ARG E o, WE 2 From.

Table 2. The number of vehicles and population of each district in Beijing

2 ARBFXERMFREEMZIXAOL

ATBX wms FXMEEFEE s  KXAOEPAAN ERXANHEERTE o
RIRX . HIHIX 1 7122 483.3 14.74
PHIR X 2 1487 130.2 11.54
FEX. ALK 3 845 295 2.88
HUEIX 4 2834 367.8 15.41
[13kiBIX 5 6157 30.6 47.27
Sl X 6 6687 103.6 64.23
M X 7 8549 135.6 69.18
IS IX 8 5990 100.4 59.63
BFIX 9 4368 190.8 24.91
RMX 10 1608 154.5 472
MERX 11 7711 38.1 67.13
PHX 12 3691 423 52.21
B 13 7550 47.8 64.17
SEPRE 14 6130 31.6 67.90

MF 2 RIS R, AERTR LI REX I AL 2 R A AR T A e, A DRSS R, A
BRURAHAT 5K T oAt XN VSR R, AL A BHIRAR R 78 2

W AREE, PRI S X EWZTRE S RBITREINE o, LSRN EHUE N HLEERRL
H B, W 3 iR,

Table 3. Weights of vehicle operation volume ¢; and population of each district £ in Beijing

3. AREXERSITENE o MAOBINE 4 %

THX WS FXHMEBITE X B LE o FXARE PN B SALE
RIRX . WIFHIX 1 1063 10.26% 483.3 22.46%
PEIRIX 2 222 2.14% 130.2 6.05%
FEX. AKX 3 126 1.22% 295 13.71%
HFIEX 4 423 4.08% 367.8 17.09%
1k IX 5 919 8.87% 30.6 1.42%
B IX 6 998 9.64% 103.6 4.82%
SEMI X 7 1279 12.35% 135.6 6.30%
RS IX. 8 894 8.63% 100.4 4.67%
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Continued
& TIX 9 652 6.29% 190.8 8.87%
RMX 10 24 0.23% 154.5 7.18%
PRFRIX 11 1165 11.25% 38.1 1.77%
THIX 12 551 5.32% 42.3 1.97%
FPRE =) 13 1127 10.88% 47.8 2.22%
SEPRE 14 915 8.83% 31.6 1.47%
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Table 4. Matching degree values for each district in Beijing
F 4 ERBEXOTEE X ER

IRIX 11X 2 X 3 41X 5 X 6 X 7X 8 X 9X 10X 11X 12X 13X 14X

ANIEGLf] 48.43% 46.14% 48.28% 60.15% 44.12% 40.63% 40.97% 46.02% 53.24% 52.45% 44.68% 42.66% 42.78% 46.05%

ﬁiﬁi@? 70.89% 52.19% 61.99% 77.24% 45.54% 45.45% 47.27% 50.69% 62.11% 59.63% 46.45% 44.63% 45.00% 47.52%

BREE
HRER

VCFC)¥  0.6297 0.6366 0.1379 0.1936 0.089 0.2475 0.2469 0.298 0.9352 0.0445 0.0846 0.2199 0.1037 0.0856

85.74% 64.86% 73.84% 80.07% 54.46% 56.31% 60.04% 63.38% 79.17% 67.06% 58.02% 48.53% 57.23% 63.80%

HHERCA R TR A, TR A & X UTEEE X M EEE T Z o .
E = Z% X, =0.3225
& =0070

MRAEVEHCRE X (AR E R AR5 T N DV FE A 3 A AR 4 SRR A 3 AR AR v, Rt i AL
FRIFEAORILEZRAC, THEX SX 2 MILREMZER K. i, —X. ZXAe TR0 X, Hil
RPN, ILRCREER R, TR, X + =XKL RUB X, A4 5t
BEONEZ, JORILEW AT, T4 HATIEE A E.

NI USSRV RS B, R — R AR N 3 AR L IR AN AR 4 B UR B R T AU AT SPSS kAt
BEATRHRAE M7, W R0 5 o

Table 5. Correlation analysis table of first-level indicators using SPSS software

% 5. FIF SPSS X —RIEFRIIE X M DR

Correlations

ANOEERETF HEERRBEERT
Pearson Correlation 1 —0.426
ANOHEHRT Sig. (2-tailed) 0.129
N 14 14
Pearson Correlation —0.426 1
HAZEFRERRET Sig. (2-tailed) 0.129
N 14 14

MAHRAE 73 M e il A e H R 2 SRS IR AN 3 R B R 7 e R 3B AR A, BRI 5 AN
AT o AR AR SRR e AR ORISR E 0 R, IX UM 5 — i B2 R R T A AR A e A

14. ETHES IR
AR R N A IR T AL ST AL SRR A DL 1), AN SRS IEAR DL B I [ AR AL Y R 3R, 22—
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Table 6. Traffic flow statistics of a bustling intersection in Beijing
6. L R—EEROEREZKITR

B fE/h 0 1 2 3 4 5 6 7 8 9 10 11

EREAE 2056 1807 1742 1641 1737 2194 3109 4583 5961 3302 3102 2710
FTE)/h 12 13 14 15 16 17 18 19 20 21 22 23
ZEREAH 3500 3167 2921 2513 3023 4041 5598 4159 3200 4083 2841 2240
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3T 45 T 1 R AE R 7 SR TR GEARAT 260 A D, S BERE] “AT 4 (R R A
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Table 7. Reasons for difficulty in getting a taxi
=7 TERNER

K B BRI
15 BAKT R PERAE BB Z A T
IS [R) A1 Al H AT e 5 A AR DL
AT iy WO X 50X

22. #MAR
AL A AL A W] LT 3O w) ek g A AL 4 mIHLAS ] A 75 58, JFREAT BT B4
L IREANUTE ZOR AN 5 20 AU, andk 8 i

Table 8. Taxi ride subsidy method
Fe 8. HAETEMESER

| R*E W56
TR AR 7 20 A AT I 42.26%
BEMLIR SR BRI 75 20 E{bEAREN 13.57%
T ZERRAMETT PRI, R 24 35.88%
BB 2 o A AU 5 2 ol L TR e A G 8.29%

2.3. #METI RIS

(—) THRIEE G757 KPP

[ERZ Kb et Wiy vt IR 7 G /AR Bl BV S N =% AP NI E7 P N1 [ o2 VNS N DU i
g T, e R

R AT S H AL ZE RIALIR AN EE By AN SR IO AMNU I 2R Epe NS E UGB IR,
BBE, AMEHIEE B AR, AL ZEAR S M AR R T R R

A TAMNEIIEE E, 5t n] DL & X RIS AT EAUE o A& XN DR g BT InBUE IE, BIsR AL
MR AN AR KPR B of A1 B2 3K

e (1_(Pi)'|i'ai
@ =5 Z(l_¢’i)'|i'ai
" . bi'ki'ﬂi
ﬁi_Ez Zbi'ki'lgi

F M EIR LR DR T XGLAMY S5 A T IR B of A1 87, FTRASKHHULECEE X AL A 5.

" _ max{ai',ﬂi'} —|ai'—ﬁi’|
max{a/, B}

IOV 5 T SR DL G X e 9 Biw.

R AT CATH S I DR 7SS DL OB X BRI E T 2 o
E=0.3225
o =0.070
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Table 9. Matching degree of each district
9. BWXTEE

WX 1 2 3 4 5 6 7 8 9 10 11 12 13 14

VLECEE  0.63 0.64 0.14 0.19 0.09 0.25 0.25 0.3 0.94 0.04 0.08 0.22 0.1 0.09

VBRI G IR A AL, TN ASREA R % X “ R IR & .

(Z) BENUGRSRZLAE T7 S IFAG

T2~ R F RO BE AL SR B AU 77 2R 20 R e, s J7 sUhish 1 iz it K A R,
TR RER NP ZBBOONTT, ER KB e 2 AE A AN DL T A T 425

MR AE A, T ERHE IR IR, RE R SIS ST R A B LA . 12%4%
SAGH, 39%FFARME IR, 17%F M, 32% F-4RAT *MU IR fh o 3T 4200 (AU XT H AR 230 2 8k
FISZMEATR, 78 RN A 2T SR AL R 7Dy 0 W e o “P A AMEA T 5 “BAME AT 1

EbfE .
RIS SR MUT 2% DXfd FH H AR 290 2 R B, IRl ¢ &k LA o5 B 29 bl 5 R [ 3l .
" . bi'ki ﬁ.
P Sk

i P IRE KR R 7, THRS X I L L X ek 10 P

Table 10. Calculate the matching degree of each urban area after adding the adjustment factor
= 10. MAETEFREITESHXATEE X &

WX 11X 21X 3IX 4K 51X 6 IX 7IX 8 Ix 9IX 10X 11X 12X 13X 141X

HIFZE

0.14 0.04 0.02 0.04 0.14 0.16 0.21 0.15 0.1 0 0.19 0.08 0.18 0.16
KERT
))%DEI%%% 1.03 0.26 0.62 0.97 0.06 0.18 0.24 0.2 0.45 0.36 0.07 0.08 0.09 0.06

VG fie 0.13 0.14 0.03 0.04 0.42 0.86 0.87 0.72 0.23 0.01 0.4 0.97 0.49 0.4

(YA ] AT S50 Hh A PR RO 8 DR 7SS DL P BE X A B E M 2 o
E =0.3517
o =0.112

HA BN 11 Biw.

Table 11. Districts and changes after using the weighted adjustment factors E and o
= 11 EAMKENATEFEEHEX E Mo TWFRK

E o E 2 E o

BT 0.3225 0.07 R e 0.3517 0.112 AR S 9.05% 60%

MLEE ELIY LR AR BRI 5 TR 7 R AR » Ul BT AU 5 SO0 G 4T 4 M 1) /A P30 RIS
TiZERREOR,  HR A X R AL SRR B ZE B, A BRUR 0 B AN 4~ B I S ™

(2) ETEEERAMETT TG

T T R AR R URNIS TR 20 DR S VORI, R R H PR R AR R BLI AN T 2K
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o JRUNANY, ARG TT ORI T EIBREGEATAMNG, BAG TEZB A AL AU, TR

EISH ARG A LA LS T4
o ARGANIG, IXFPANUG T R T R AT AN, AL IR AT S AN R R, R 5

HERHURIELE

PSR PR AN 7 KO, AR RO 1 2 S O PP AR HEEAT 70 BT, S RIAEAMNISBUR 6 2 )5
TRAGRMEEARTY, FFAERT R — BUN A B R R A BN AL RO G2 i 1 s “H4T 4
IR R, A AL SRR N, L TR R R], R R A B AT .

M U I TR 7 M m] LA, AEAMISBUR H & 2 5 B B — e R R . i IUE bR
BNV ARG RO A G, b T AR E LR S B, R R TR SRR A,
SRR RIARSS

B B U 5 222 10 AR 2 18] R SR AR AL R 7 ¢, B3 B LU AR AMNIE B 6 5
R B Z A A A R E SRR AL, R A EARANISBCR 1 & SR H & Z At A4 1)
EHISRIRE RS . ZBER T2 of PERN, HWHBER TS5 o FH 2R T8 E 8T
¢ (1_(Pi)'|i "G

STUCECRE X #EATIBIE, BIEN:
el -l
' max {a;, B}
AR AR VL ACBE X #EATTHERL, 19345 Ranak 12 fos.

Table 12. Matching degree value X table of each urban area
12, BWXCTEE X ER

WX 1X 2 X 3X 41X 5[X 6 X 71X
UCHLEE X 0.704 0.696 0.311 0.437 0.039 0.110 0.109
WX 8 X 9 X 10 [X 11 X 12 X 13 X 14 X
VLHLEE X 0.132 0.414 0.101 0.038 0.097 0.046 0.038

A X A 2GR H X

o+ p,
E= ZT X; =0.5763

e X M %, 5

o =0.057
TEARIMANWTTE T ¢ /i, HAR A — 153150 & X AR 42 SRR AR VL CAH RS H0N -

E, = 0.3225

=007

HAFAE DL a2 13 Fiaw.
EL BN B R 110 5 RO U RCRE B A EEAE, B nT DA N R 1 e R 4 B IR A SR DT e FE
KiEF e ARSI, SR T 22415 AU 8 X 2 TR ZE Bk /)y, X 0R] HE R 4 5 R 40 i e
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TV, PR TR T B A AR, RN SR TR R AR

Table 13. Each district and change situation table
F* 13 BEWX E Mo BRIFRK

E o E o E o

R 0.3225 0.07 TS 0.5763 0.057 A 78.69% -18.57%

(V) T 22 40 A B AU 7 PP A

SR AU 7 2 BE RS AT X AN R AL 2R 02 ) LA IR S AT R R, Q5 DX T AU T DA
MXIEE ST IR E BRI RIFAMYG ;AT ST H AN T BLEE X B AT e A1 i H 3%
i gy T AR RN R AR AN s R IR AN AT A SR R R 45 T AL R — e B i
ZEAN BT ORTR AN S5 o (EL PR T S 7 AR A X I — A Rl R R P B PEANU T 5, %
ARISEAT, SRR ERSE, LR, RAREREATE M.

3. FTEHHIRBZ AT REHESGEM
3.1. MM EI AT

R — R AT A AL AR A F AN DT 30, DR TIAgE S, EIRAMNIETE AR AN R & A AR A
AT 3 DU, DY 75 SRS B B Birls RSk s 038 14 B

Table 14. Four types of subsidies and their disadvantages
F 14, MEAMEHZRME B FFHERRS

AT B
DT 39 AR 15 R RIS 3 P 42 B0 G il 30 7 2 ) I T 5 ReF R, A EEIL
LIHT IR N A 0 B B AL 25 S R R T 5K BEHLPEE 38, A BRI R
TS E BRI E R BT RINURE R, ROEVEZE
BTN 28 3 A SR RE T L B I T 2 BREAROSENLE], A LUE B R 2

BEXE BRI, SRR RIHLAIA F] = AN B A T7 BT .
32. \JE. BIHHMAB=ZAAEXNHESRRK

(—) FETIRBIALK
EFXTH P RS, 152 FEARZE &N 10,300 (12 H 45 o

Table 15. Part of the questionnaire
15, PEEERBIAR

ARSI
FAFAITE &2 R _RRR TEAEBLR
R ARE 33.33% /NF 5 min 8.82% HAT i 47.06%
SEIEAME 13.73% 5 min~10 min 33.33% AIX 22.55%
JEERF ] 36.27% 10 min~20 min 33.33% KEES 7.84%
FH H iz 7.84% 20 min~30 min 13.73% iR H 22.55%
HoAh 8.82% AT 30 min 10.78%
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e, EARRE RN AR, BB T SRR EAT R RN . SReF N AT, K 15 TR
P e Bk 3R 7 1) P P A 6 e B B2 P R b oA I 2 15

SRS 1R] e L, A ) P T A A ) PR, S S R SR B 3T 2 AT 5 AR I A A
3% I 1) B KB N IRBR AR, BUI AR v sle B AR I 22 PPARifE, 03k 16 P

Table 16. Passenger waiting time and expected value

% 16. RESEERIBSHIEE

el x|
AR IR ARAE T IR SRR AR R SRR B AR v
H#iE 11.4 min 14.6 min 17.8 min
PR 11 min 14 min 17 min
VMY T

1) 1A - 1 R (R T PR RV e DT BARATAE I, S % 2% ) WO (o R

2) NI T AR TR B AR, 0 8 26 Fe i 798 0 o, PR S 38 D £ 4 7 J% L2 ] BT 44
Y.

3) IV TSR AR T IR, 24 T m ML, HE0E A R 4 bR .

RIS, S T TR R RN 7 R 5 L

AT TR RIS L2 R BLA Hh 2 R, ot SO (R S IR, T R bR
WRRERTRAR m,, [FII ST 0 7 2 ST 262 AT 75 2R O M A AR

54 m A, S BIHER o A B BRI T, TRt 7 2K 0 6 M

_ max{m1 af,n 'ﬂi,}_|nl Bl -m 'ai,|

X
' max {ml o,y - :Bi'}

() ET AN
HALZE A LA AL R BT B 6 T AL )AL & A G o e B2 4R bR . A &K EIE I 2
A, A RSN T 28R 2 o FVA 25028 AR R | BRI SARIRNEN 2400 2 o F1H %z
B R HBOEAIG, EWR R o ZoRBERI RN, A X0 E B | FRAIE AR RN, )
Xof 2% DX H AL 2 mI LSO BRI B Ry A R sE S
R @ -;

e RRE L R B8 SO X AR A RN b s i A R E R B b, S it 5, bRt 0 XA
TN 9.97%, FEA%0 X FIFRNE N 6.01%. Jb30A% O XI5 R O XS K R 25 (B AE 220 DY A, x4
R RE T RS AL A RO X R B IS, RO R 2 (8] 22 48 PR e il b AR S 32 ] 1) & 2
GrAT .

S P R S o) VA 72 R 0 B O 1 o A e | o I S QNG v i e LD %
5] H5 A A3 E 3 AR ZE mIHL A N 6800 T/ o AR RF A I AL RIS A bR e AT T ZE 851 40%~60%,
Ft LIARSE DL _E SR 15 500 22 R bR T %1 16%~24%, & L%l 1088~1632 JT. FETiX —3Lfdl, wf
DLZE AR AL — s B 1 AL ZE A LR B RO X, FF R H 45 T T 1088~1632 ST KA ko
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WA AL AN T S AR FINL S R R i, TS TR AR AR R B my, , [REESBT R A
Fe 5 KT AT A BIREZE AR IR n, .
5 m, BT n, 41 BUER o A1 B RIBUEIN T, s SR b B 0N
_ max{m2 “a,n, ﬁu,} _|n2 Bl -m, 'ai’|
max{m, -a;,n, - B}

2

(=) FET 2w A BRI EBUR

HAEARERBHET AL EE S, AEEEMZWRERES . @ R Hrat s,
WAL T 3T R A 00 (%) S5 A5 BT [ MU AL A3 0 2 AN [ DX 3 ) mIATL B AL AN AL, R THIX 2 = #8E N B
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