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Abstract
With the rapid development of the Internet, the taxi-hailing
apps is gradually popular. The difficulty of taking taxi
problem is getting more and more serious, in order to solve
this problem，reasonable adjustments must be made to the
supply and demand of taxi resources. So it is necessary to
carry out a detailed analysis and Research on the problem
of taxi resource allocation. Firstly, the influence factors of
supply and demand matching degree are determined, the
urban area, the per capita GDP, the third industry value,
the proportion of the peak travel, the proportion of people
traveling by taxi, and the average daily passenger number
in a taxi, and then the relationship between the ratio of taxi
demand and supply and the various influence factors are
constructed. Secondly, through linear analysis, the weight
of total urban area, per capita GDP and third industrial
values for the resident travel amount was obtained by
using MATLAB Overdetermined Equations solution, and
through comprehensive analysis of the relationship
between the factors above, deduce the expression of
Then
analyze
the ratio of taxi demand and supply.
the ratio of taxi demand and supply, obtained the supply
and demand matching degree of taxi in different period of
our
country.
Finally,
based
on
the ratio of taxi demand and supply model, the matching
problem of taxi resources in 5 cities was analyzed, and
then draws a conclusion.
Keywords: Probability of Full Taxi; Overdetermined
Equations; Weight.

1. Introduction
Traveling by taxi is one of the most important option for
the citizens, but the “difficulty of taking a taxi” problems
appeared frequently in life[1]. With the emergence of taxihailing apps, a new ages has come for citizens to take a
taxi, but whether the supply and demand of the resources
of taxis will be reasonable has become the hot topic in

society[2]. With the improvement of people's living
standards, traveling by taxi is accepted by more and more
people. However, in many big cities, the “difficulty of
taking a taxi” problems is serious[3], especially during rush
hour and bad weather. The “difficulty of taking a taxi”
problems has greatly affect the happiness index of people,
and it have already become the focus of people's
livelihood of the attention from all over the world. This
phenomenon exists in many cities, generally with
intermittent and regional characteristics[4]. This can be
viewed from two aspects: time and area. Time is: The most
difficult time to take a taxi are Rush hours, the day which
has bad weathers or big events, holiday, etc. Area is: City
Center, remote sites, and the area which always has Traffic
congestions are also difficult to take a taxi[5]. Therefore, to
solve it reasonable, use the resource of taxi properly,
match taxis and passengers greatly, analyzing and
evaluating
the
factor
which
influence.
The supply and demand matching degree of taxi is the
most important.

2. Different Time and Space the Residents
Travel Amount Model of Supply and
Demand
Supply and demand relationship according to the supply
and demand of taxi directly compares the differences of,
so two aspects from different time and different cities were
analyzed. Because of taxi supply in each city and each
time were no obvious difference, according to the
collected data can be obtained directly, and the demand of
taxi is influenced by residents travel amount, downtown
area, per capita GDP and the third industry value, need to
indirectly by limited data to draw other more demand for
urban taxi, so the following demand of taxi model is
established and the reaction load factors of supply and
demand model.
2.1 The influence of different urban taxi demand
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2599x1 +20597x2 +544. 5x3 = 907. 44

1650x1 +30384x2 +669x3 = 509. 09
280x +19704x +39. 1x = 255. 97
1
2
3

5300x +37382x +2509. 8x = 2461. 68
1
2
3

1041x1 +25300x2 +1660. 9x3 = 1786. 75

7417x1 +19986x2 +856. 6x3 = 1825. 12
1043x +18034x +436x = 418. 34
1
2
3

1633x +48931x +148. 6x = 230. 74
1
2
3

3583x1 +14274x2 +423. 5x3 = 756. 92

1418x1 +14665x2 +667. 9x3 = 874. 24

Through the collection of 10 cities, the number of per
people out (R) and the urban population (P) can know the
residents travel amount from each city:
S = R ×P
(1)
Collection of R, P, G, D and calculation data of residents
travel amount Si see shown in the table below:
Tab.1 Residents travel amount and indexes
the number
of per
people

urban population

out R i

(ten thousand)

(ten thousand every
times)

Nanjing

2.44

371.90

907.44

Suzhou

2.43

209.50

509.09

Changzhou

2.86

89.50

255.97

Shanghai

1.95

1262.40

2461.68

Beijing

2.64

676.80

1786.75

Tianjin

2.44

748.00

1825.12

Fuzhou

2.72

153.80

418.34

Zhuhai

3.04

75.90

230.74

Changchun

2.54

298.00

756.92

Wuhan

2.56

341.50

downtown
area

per capita GDP

cities

874.24
he third industry
value D

cities

Ci

Pi

Gi

residents travel
amount S i

i

Nanjing

2599

20597

(One hundred
million yuan)
544.5

Suzhou

1650

30384

669.0

Changzhou

280

19704

39.1

Shanghai

5300

37382

2509.8

Beijing

1041

25300

1660.9

Tianjin

7417

19986

856.6

Fuzhou

1043

18034

436.0

Zhuhai

1633

48931

148.6

Changchun

3583

14274

423.5

Wuhan

1418

14665

667.9

Residents travel amount is influenced by downtown area
(C), per capita GDP (G) and the third industry value (D),
so use residents travel amount show the other three factors:
(2)
S i = x1Ci + x2Gi + x3 Di
Into the data of table 1 can get ten 3 element equation, due
to the number of equations is greater than the number of
unknowns, constitute the overdetermined system of
equations:

Overdetermined system of equations is the contradiction
system of equations, it’s no solution, so need to find a
similar solution recently. Through MATLAB solution
least squares solution to determine the optimal solution,
solve the equations of coefficient can get residents travel
amount and expression of three parameters, as long as you
know C, G, D, can come to the city’s S. This makes with
limited data collected by more and more not to collect data
by calculating, thus can analyze any taxi resources supply
and demand matching degree of a city.
Through the MATLAB solution of overdetermined system
of equations is:
x1 = 0.1355, x2 = −0.0013, x3 = 0.8171
So the formula of residents travel amount is:
S i = 0.1355C i − 0.0013G i + 0.8171D i

(3)

By collecting all kinds of city residents average way to
travel, get a taxi travel proportion, shown in the following
table. And with M i (i = 1,2,3,4) represents the first-tier
cities, second-tier cities, third-tier cities, forth-tier cities
residents travel mode in the proportion of taking a taxi.
Tab.2 The proportion of taxis travel

By

cities

first-tier
cities

secondtier cities

third-tier
cities

forth-tier
cities

Rate of taxi
travel

6%

10%

8%

6%

the

above-mentioned

can

be

obtained:

M 1 = 6%, M 2 = 10%, M 3 = 8%, M 4 = 6%

2.2 The influence of different time demand for a taxi
To analyze the impact of travel time demand for taxi,
collected all time points in a single day of the urban
residents travel rate, as shown in the figure below:
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As can be seen from the ratio of taxi demand and supply
the formula: While N i = 1 , supply equals demand and the
theory of supply and demand balance. But from practical
considerations, not all users can be easy to get on the bus.
Through the access to information and analysis, the ratio
of taxi demand and supply are in good condition is 85%.
So, get the following conclusions:
(1) While N i ≥ 85% , taking a taxi is more difficult, demand
greater than supply, the matching degree of supply and
demand is not reasonable.
(2) While N i < 85% , taking a taxi is more easy, supply
Fig.1 Changing proportion of urban residents travel time distribution
pattern

According to the curve to calculate the area of the
probability of each time period of urban residents travel,
thus it is concluded that the peak ( α1 ) and off-peak ( α 2 )
proportion of residents. By above clearly know the peak
period of a day are 7 to 9, 17 to 19 points, off-peak periods
are others, and calculate the peak and off-peak ratio for
travel: α1 = 55.71%, α 2 = 44.29%
The number of per taxi passengers a day by taxi operation
analysis platform, according to its 24 hours on the number
of passengers, collected from 8 taxi passenger number
during rush hour and the average number of passengers is
30, expressed in Z. Data as shown in the table below
shows, the average of Taxi passenger number is 60 a day,
the peak average passenger are 30 and the average number
of passengers for off-peak are 30 too.

greater than demand, the matching degree of supply and
demand is reasonable.

3.

The Ratio of Taxi Demand and Supply
Model Application Example and Analysis

On the basis of the ratio of taxi demand and supply model,
as long as know all unknown variables in the model of the
relevant
data,
you
can
know
the ratio
of
taxi demand and supply of each city. Finally determine the
matching of supply and demand is reasonable. The article
collected five city's downtown area, per capita GDP, the
third industry value and the supply of the taxi, shown in
the following table:
Tab.4

Passenger
numbers

Su A8**0
Su AD**2
Chuan A9**1

29
28
34

Chuan AP**D

26

average

License
plate
number
Su A4**J
Su A6**6
Chuan
AK**8
Chuan
A5**3
30

Passenger
numbers
32
30
25

Xi =

Si × αi × Mi
( 0. 1355Ci − 0. 0013Gi + 0. 8171Di ) × αi × Mi
=
Z
Z

Si × α i × M i (0.1355Ci − 0.0013Gi + 0.8171Di ) × α i × M i
=
Z
Z

(4)

The ratio of taxi demand and supply expression is:
Ni =

the supply
of the taxi

Hangzhou

3068

25074

613

8923

Guangzhou

3719

38000

1452.6

20300

Shenzhen

392

43344

879.6

11433

Dalian

2415

22348

550

12929

Chengdu

1418

14665

682.2

14898

37

Based on analysis the taxi demand expression is:
=
Xi

the third
downtown per capita
industry
area
GDP
value

cities

Tab.3 The number of peak passenger
License plate
number

The relevant data of 5 cities

The probability of all kinds of city residents to take a taxi
( M i ) according to figure 1, the data generation into the
demand and the ratio of taxi demand and supply
expression, and calculate the peak and off-peak period of
the
demand
of
taxi
and
the ratio
of
taxi demand and supply. The date shown in the following
table:
Tab.5 The ratio of taxi demand and supply

Xi ( 0. 1355Ci − 0. 0013Gi + 0. 8171Di ) × αi × Mi
=
Yi
ZYi

(5)
Among them, the type of Yi is the taxi ownership for
each city.
2.3 Based on the ratio of taxi demand and supply of
supply and demand matching degree

cities

The
number of
the taxi
(Y )

Hangzhou

8923

the peak
period of
the
demand
of taxi
( X1 )

the offpeak
period of
the
demand of
taxi ( X 2 )

16417

13050.0

X1

Y

1.830

X2

Y

1.460
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Guangzhou

20300

18290

14540.0

0.901

0.716

References

Shenzhen

11433

7973

6337.0

0.700

0.554

Dalian

12929

13883

11036.7

1.074

0.854

[1]Zhenghong Guo ,Jie Yang ,Yang Zhao. “Double image multiencryption algorithm based on fractional chaotic time

Chengdu

14898

13567

10783.3

0.911

0.724

series”,Open Mathematics, Vol13,n1,2015, pp.868-876.
[2]Yong-Mei

According to the above data, first analysis of different time
the ratio of taxi demand and supply. From table can be
seen the ratio of taxi demand and supply for peak were
higher than off-peak, this show that it’s difficult to take
taxis relatively in the rush hour. Then analysis of the ratio
of taxi demand and supply from 5 cities respectively. In
tourist
city
of
Hangzhou
and
Dalian,
the ratio of demand and supply more than 1, showed taxis
are in short supply. This is due to the tourist city of foot
traffic is more and the taxi ownership is relatively small,
increase the number of taxis can reduce its the ratio of
taxi demand and supply are appropriately. The taxi
matching supply and demand is more reasonable in firsttier cities of Guangzhou and Shenzhen, because of the
number of taxis is bigger. Second-tier cities of Chengdu,
the ratio of taxi demand and supply is bigger in peak, but
in off-peak is reasonable, this is due to the city's taxi
resources utilization rate is low, the matching degree of
supply and demand is just so so.

4. Conclusions
In the establishment of the model of the matching degree
of taxi resources, the factors that affect the taxi demand are
too more to choose. This article first from the urban area,
per capita GDP, third industry value and other factors that
directly affect the city taxi demand, and then deeply
analyze peak and non-peak travel ratio, the proportion of
taxi passengers and the number of per taxi passengers a
day, obtained the expression of the demand, this is based
on the assumption that all taxi are in operation each time
of a day, taxi amounts remained unchanged and there is no
extreme weather conditions and no special holiday
conditions.
In the calculation of the weight, which plays a key role is
that the least square solution of over-determined equations,
the optimal solution is obtained by using MATLAB
software. Although the least squares solution has some
errors, the expression of the demand can explain problem
well. The over-determined equations can be applied to the
problem of taxi resource allocation, and the effect is good.
The establishment of the model accords with the actual
situation, it is advantageous to promote the allocation of
the taxi resources in various cities, and get the optimal
integration of taxi resources, then promote the
development of urban traffic. The model is easy to solve
and has good application prospect and popularization
value.

Guo,Yang

Zhao,Yao-Ming

Zhou,Zhong-Bin

Xiao,Xiao-Jun Yang.“On the local fractional LWR model in
fractal traffic flows in the entropy condition”,Mathematical
Methods in the Applied Sciences, 2015, PP.1-7.
[3]Jin-shuan Peng, Yang Zhao, Lizong Lin, Bin
Gao.“Experiment and simulation research on sound insulation
performance of magnesium alloy dash panel”,Journal of
Vibroengineering, Vol.17 n7, 2015,pp.3404-3414.
[4]J Xie, Y Zhao.“STABILITY AND BIFURCATION OF A
FOUR-NEURON NETWORK WITH MULTIPLE DISCRETE
DELAYS”,International Journal of Innovative Computing,
Information & Control, Vol.11 n5, 2015,pp.3404-3414.
[5]Q Ge, S Zheng, Y Zhao, M Chen.“Detection method of PCB
component based on automatic optical stitching algorithm”,
Circuit World, Vol.41 n4, 2015, pp.133 - 136.
[6]X Wang, T Zhou, Y Zhao, J Feng, J Zhang, H
Zhang.“Multilevel Inverter Compensation System of the Singlephase Based on Instantaneous P-instantaneous Real Power and
Q-instantaneous Virtual Power Theory”,International Journal of
Online Engineering,vol.11 n7, 2015,pp.47-50.
[7]Yunyan Huang, Zhaoling Wang, Yang Zhao, Ning
Hao.“Numerical Simulation of TSP Tunnel Fault Model of
Seismic Prediction”,International Journal of Earth Sciences and
Engineering,Vol.8, n1, 2015, pp.633-637.
[8]Liya Wang,Yang Zhao.“Research on the Dynamic Vibration
Control of Underwater Robot”,Open Automation and Control
Systems Journal,Vol.7,2015, pp.1231-1236.
[9]Xinya Chen,Zhen Chen, Yang Zhao.“Analysis of Sheet
Fracture Failure Based on XFEM”,Open Mechanical Engineering
Journal,Vol.9,2015, pp.887-891.
[10]N
Qiang,Y
Zhao.“Improvement
Multidisciplinary
Collaborate Optimization based on Simu-lated Annealing and
Artificial Neural Networks”,Open Cybernetics & Systemics
Journal,vol.9,2015, pp.2306-2311.
[11]Z Chen, X Chen, Y Zhao.“Research on the Optimization of
the Vibration Reduction Seat Based on Genetic Algorithm”,Open
Mechanical Engineering Journal,Vol.9,2015, pp.882-886.
[12]Y Hou, Y Zhao.“Workspace Analysis and Optimization of 3PUU Parallel Mechanism in Medicine Base on Genetic
Algorithm”,Open Biomedical Engineering Journal,Vol.9,2015,
pp. 214-218.
[13]Yang Zhao, Defu Cheng.“The Study of Uncertain Interval
Nonlinear Optimization based on Genetic Algorithm”,Pakistan
Journal of Statistics 30 (6), pp.1541-1554.

996

IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 12, Dec 2015.
www.ijiset.com
ISSN 2348 – 7968

[14]XF Niu, CL Zhang, ZB Li, Y Zhao.“Local Fractional
Derivative Boundary Value Problems for Tricomi Equation
Arising in Fractal Transonic Flow”,Abstract and Applied
Analysis,2014,pp.1-8.
[15]C Zhang, Y Zhao, M Wang.“Heterogeneity of Dynamic
Allocation Promotes Cooperation in Networked Public Goods
Games”,International Journal of Applied Mathematics and
Statistics™ ,43 (13), 110-116.
[16]Y Zhao.“Robust Predictive Control of Input Constraints and
Interference Suppression for Semi-Trailer System”,International
Journal of Control and Automation, Vol.7, n7, pp.371-382.
[17]Y Zhao, D Baleanu, C Cattani, DF Cheng, Y
Xiaojun.“Maxwell’s Equations on Cantor Sets: A Local
Fractional Approach”,Advances in High Energy Physics,2013.
[18]Y Zhao, DF Cheng, XJ Yang.“Approximation solutions for
local fractional Schrödinger equation in the one-dimensional
Cantorian system”,Advances in Mathematical Physics,2013.
[19]Y Zhao, D Baleanu, C Cattani, DF Cheng, Y Xiaojun.“Local
fractional discrete wavelet transform for solving signals on
Cantor sets”,Mathematical Problems in Engineering,2013.
[20]Y Zhao, D Baleanu, MC Baleanu, DF Cheng, Y
Xiaojun.“Mappings for special functions on Cantor sets and
special
integral
transforms
via
local
fractional
operators”,Abstract and Applied Analysis,2013.
[21]GFAN Zhifeng YANG, Yang ZHAO.“A NEW ITERATION
ALGORITHM FOR SOLVING THE DIFFUSION PROBLEM
IN NON-DIFFERENTIABLE HEAT TRANSFER”,Thermal
Science 19, 105-108.
[22]Feng Liu, Wengang Zhou,Yang Zhao.“A weighted value
scheduling
algorithm
based
onHadoop
computer
platform”,Metallurgical and Mining Industry,Vol.7, n4, 268-273.
[23]Huabei Nie,Bin Yang,Yang Zhao.“Construction and
realization of the algorithm bootstrap on synchronization
database”,Metallurgical and Mining Industry,Vol.7, n4, 256-261.
[24]Y Zhou, Y Zhao, Z Meng.“Design on low noise and
lightweight of aircraft equipment cabin based on genetic
algorithm and variable-complexity model”,Journal of
Vibroengineering ,Vol.17, n4,2015.
[25]T He, XQ Ye, Y Zhao.“Optimization design for ultrasonic
horn with large amplitude based on genetic algorithm”,Journal of
Vibroengineering,Vol.17, n3,2015,pp.1157-1168.
[26]L Song, Y Zhao, Y Zhou, H Xiang.“Thermal-stress analysis
and calculation of single and dual chip set double-sided circuit
board
based
on
three-dimensional
finite
element
algorithm”,Circuit World, Vol.41, n2,pp.49-54.
[27]W Geng, Y Zhao, Q Cheng.“A method for designing the
brushless direct current system using FPGA based on fuzzy set
similarity algorithm”,Metallurgical and Mining Industry,Vol.7,
n4, pp.56-63.

[28]W Geng, H Zhang, Q Cheng, Y Zhao.“Distributed embedded
system for communication based on ant colony optimization
algorithm”,Metallurgical and Mining Industry, Vol.7, n4, pp.262267.
[29]M Liu, Y Xue, Y Zhao, H Guo.“Research on the Distribution
and Self-Similarity Characteristic of End-To-End Network
Delay”,International
Journal
of
Future
Generation
Communication and Networking,Vol.8, n3,2015,pp.291-302.
[30]Y Zhao.“Study on Predictive Control for Trajectory Tracking
of Robotic Manipulator”,Journal of Engineering Science and
Technology Review ,Vol.7, n1, pp.45-51.
[31]Y Zhao.“Intelligent Control Technology Application Based
on Wireless Sensor Networks”,International Journal of Digital
Content Technology and its Applications,Vol.6, n23,2012,pp.8187.
[32]Y Zhao, C Zhang.“A RBF network direct generalized
predictive
control
based
on
tracking
error
adjustment”,International Journal of Applied Mathematics and
Statistics™ ,Vol.43, n13, pp.126-133.

997

