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Abstract: A double-dimensional big data assessment method
on the characteristics of on-line taxi traffic operation is
proposed to provide a scientific basis for carrying out the taxi
industry reform and standardizing the on-line taxi hailing
management work. Taking Shenzhen as an example, multi-
source data such as on-line taxi license plate data, plate
identification data and taxi (including on-line taxis) operation
data are combined with the results of the stated preference
(SP) survey on taxi operating characteristics to assess the
overall operation characteristics of on-line taxis. The results
show that the current on-line taxis in Shenzhen can be divided
into three categories, that is, full-time on-line taxis, non-
active on-line taxis and part-time on-line taxis, accounting for
4%, 55%, and 41%, respectively, of the total quantity. In
terms of the characteristics of space-time operations, full-time
on-line taxis have similar operating characteristics as those of
traditional taxis; the operation of non-active on-line taxis and
part-time on-line taxis coincides with commuting requirements
during morning and evening peak hours. However, part-time
on-line taxis operate for a much longer time period at night.
Due to the convenient hailing and favorable price, on-line
taxis have a significant impact on trip modes of citizens; and
the substitution effect of on-line taxis on traditional buses and
cruising taxis is obvious. It is beneficial for helping the
government departments to objectively understand the
development law of the on-line taxi industry and providing
decision reference for the formulation of relevant management
policies during the critical development stage of on-line taxi
industry.
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surveys;

W ith the rapid development of mobile Internet tech-
nology, various on-line taxi (an abbreviation of
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the Internet booking taxi) hailing services, such as Didi,
Kuaidi, Uber and Ola Cabs, have become popularized in
recent years all over the world. The development of on-
line taxi hailing services in China has roughly undergone
three phases'"’. In the first phase (2013—2014, Internet
+ taxis), continuous market promotion was carried out
by various platforms through such means as large-scale
subsidies to reveal the habits of passengers who hail taxis
with a smart phone APP. The second phase is the differ-
entiated development phase beginning from the latter half
of the year 2014. In this phase, various Internet platforms
launched “tailored taxi” (an Internet booking taxi that
provides quality services to high-end business travelers)
service which is better than traditional cruising taxis but
comes with a higher price. The third phase is the explo-
sive growth development phase. In May 2015, a fast ride
hailing service was launched and the threshold for non-op-
erating vehicles (non-professional driver, vehicles with-
out qualification of operation) such as private cars to be
affiliated to various platforms was lowered significantly.
The growth of on-line taxi hailing services was explosive
in this phase. By the end of the year 2016, the order
quantity of main platforms for on-line taxi hailing services
in Shenzhen was 20 times that of 2015.

The on-line taxi is a new trip mode emerging on the ba-
sis of the integration of networked information transmission
and application in the mobile Internet era and traditional
transportation passenger service. Since private cars are in-
troduced into operation, the operation of on-line taxis has
raised extensive discussion and the focus of the discussion
includes mainly: orientation and management of on-line
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taxis' ~', scale management and control”', legal frame-

work"', traditional industry reform'™

4-5]

, the interest game
In July 2016,
the national government issued documents such as Guide-
lines on Promoting the Sound Development of the Taxi
Service Industry, Interim Measures for the Administration
of On-Line Taxi Booking Business Operations and Serv-
ices, and the Decision of the Ministry of Transport on A-
mending the Provisions on the Administration of Taxi Op-
erating Services to guide the taxi industry reform and the
standardized management of on-line taxi hailing. In Octo-
ber 2016, local governments in China issued local manage-

of participants'*™, and regulatory rules'”.
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ment rules for on-line taxi hailing, which raised heated
discussion in all sectors of the community'” .

At present, the discussion and studies on on-line taxis at
home and abroad are mainly based on qualitative analysis.
Only a few research achievements are made on the basis of
quantitative analysis. He et al. " proposed the taxi service
equilibrium model based on taxi hailing with smart phone
to balance the supply-demand relationship of taxis. Qian et
al. ™ put forward the taxi market equilibrium model based
on the third-party taxi hailing service. According to this
model, it is found that the size of taxi fleet and the pricing
policies are closely related to the level of market competi-
tion, which may impose significant influence on the total
cost and average waiting time of passengers as well as the
utilization of the fleet. Wang et al. """ proposed a service
equilibrium model and pricing strategy based on the on-
line taxi hailing platform. Gao et al.'" studied the influ-
ence of on-line taxi development on the residents’ trip
mode selection and traffic operation according to the ques-
tionnaire survey for on-line taxi users in Beijing as well as
the tracking and monitoring on the road and traffic opera-
tion in Beijing. The results of the study show that the
shifting rate from public transport and bicycle traffic to on-
line taxi has reached up to 58% , which exacerbates traffic
1", Since the operation da-
ta of the on-line taxi platform is not open, it is difficult to

jams to a certain extent as wel

master the data about the operating conditions of the on-
line taxis and the characteristics of passenger use and to
conduct the pre-assessment of policy implementation

effect; therefore, there are certain risks in policy formula-

tion'” ™. In this paper, Shenzhen is taken as an example

and the double-dimensional analyzing method combining
license plate identification data analysis with the SP survey
is adopted to make quantitative analysis on the operating
conditions of on-line taxis and the characteristics of pas-
senger trip mode from two dimensions—macro operation
and micro intention. The purpose is to assess the influence
of the policies, provide decision-making supports for poli-
cy formulation, and put forward relevant thoughts accord-
ing to the data analysis.

1 Related Work

The analysis in this paper is conducted from two di-
mensions: the overall operation of on-line taxis and the
micro intention of the citizens to hail on-line taxis. As for
the overall operation of on-line taxis, the composition,
the use intensity and the space-time distribution of the
current on-line taxis will be deeply analyzed through the
clustering analysis on the characteristics of taxi use based
on the matching of on-line taxi license plates and plate
identification data. As for the on-line taxi hailing by the
citizens, the intention of the citizens to hail on-line taxis
and corresponding characteristics will be studied through
the SP survey to analyze the substitution effect of on-line
taxis on traditional trip modes and relevant problems. At
the same time, the operation data of traditional taxis, bu-
ses and metros will be referenced to verify the above anal-
ysis and form a relatively complete evidence chain. Fig. 1
illustrates the technology roadmap of the research.

Data matching and cleaning

Clustering analysis Composition

on on-line taxis ’—' of on-line taxis

Operating characteristics
of on-line taxis

Use intensity

Time
distribution

Comparison with
traditional taxis

Macro operation characteristics

SP survery

ﬁ‘—¢

User
characteristics

User intention

Micro intention to call on-line taxis

Operation data verification

Existing problems of on-line taxis

Thoughts on policies about on-line taxis

Fig.1 Technology roadmap

2 Method

2.1 Macro operation analysis
2.1.1
The license plate identification data of working days in

Data description

April 2016 in Shenzhen is used as the basis for the analy-
sis in this paper. The main contents of the data includes:
license plate numbers, ID of the monitoring points, lane
numbers, passing time, and license plate type; and the
main trunk roads of the whole city are covered by about



396 Sun Chao, Chen Xiaohong, Zhang H. Michael, and Chen Shu

560 detecting sections of the license plate identification
system. Data involving personal privacy, such as license
information, is masked. The data about license plates of
on-line taxis covers 4 main on-line taxi platforms in
Shenzhen; and the content of the data mainly includes the
license plates and the information about the affiliated plat-
form. The data about license plates is also masked as the
data about license plate identification, and about 30% ve-
hicles with multiple registrations on two or more plat-
forms are excluded.
2.1.2 Data matching and cleaning

Since the license identification system is influenced by
the weather, equipment failure and system error, the
plate identification data obtained after matching may have
obvious errors such as maximum value. The wrong data
will influence the subsequent modeling analysis and the
description on operation characteristics of on-line taxis.
In this paper, the standard deviation and the mean value
of the number of being detected within each hour of the
vehicle will be taken as the indicators for reflecting the
degree of data variation and the data out of the interquar-
tile range will be excluded as abnormal data''".
2.1.3 Clustering analysis on on-ine taxis

Considering the completeness, the concentration ratio
and the strong correlation with other variables (even the
cause-and-effect relationship), four variables including
the daily average number of being identified by the li-
cense plate identification system N, the proportion of the
number of being identified during peak hours to the daily
total number of being identified H,;, the proportion of the
number of being identified at night (20: 00—24: 00) to
the daily total number of being identified H,, and the
standard deviation of the number of being detected during
24 h §,, are selected as the characteristic indices for clus-
tering in this paper.
2.1.4 Operating characteristics of on-line taxis

The clustering analysis aims not only to master the
quantity of various vehicles but also to collect the charac-
teristics of vehicle moving and understand the common
characteristics in use intensity and space-time distribution
of each category of vehicles. On this basis, the operating
characteristics of on-line taxis will be compared with
those of traditional cruising taxis and private cars to pro-
vide further description on the properties of full-time,
part-time and non-active vehicles of different clustering
categories.

2.2 Micro individual trip intention analysis

2.2.1

Representative commercial and residential communities
are selected for the survey, including Luohu, Futian,
Nanshan, Yantian, Baoan, Longhua, and Buji in Shenz-
hen. The respondents include office workers, community

Survey method

residents and citizens going out for recreation. An inquir-

ing survey is adopted. 2 000 questionnaires are distributed
and 1 912 effective questionnaires are finally obtained.
2.2.2 Survey contents

Three main contents are included: The first is the basic
information about the citizens, including the gender, in-
come and car ownership; the second is the taxi hailing
habits, including the waiting time, hailing method, taxi
type, and trip purpose; and the third is the intention of
the citizens to hail taxis, including the substitution effect
of on-line taxis on other trip modes as well as the existing
problems and advantages of on-line taxis.

3 Results

3.1 Operating characteristics assessment
3.1.1 Categories of vehicles

According to the clustering analysis of k-means, the
current on-line taxis in Shenzhen can be divided into three
categories, accounting for 4%, 55%, and 41% of the
total quantity, respectively. Since the daily average num-
ber of being identified by the license identification system
N, for the vehicles of Clustering 1 is significantly higher
than that of the other two categories. The vehicles of
Clustering 1 are defined as full-time on-line taxis, that is,
on-line taxis with full-time operation. The daily average
number of being detected for vehicles of Clustering 2 is
obviously lower than that of Clustering 3 and the activity
intensity during 20: 00—24: 00 at night for vehicles of
Clustering 2 is also obviously lower than that of Cluste-
ring 3. Therefore, the vehicles of Clustering 2 are defined
as non-active on-line taxis in this paper, that is, vehicles
picking up passengers only on the way to the company/on
the way home or vehicles only registered on the platform
but seldom engaged in operation. The vehicles of Cluste-
ring 3 are defined as part-time on-line taxis, that is, vehi-
cles engaged in operation during spare time after work.
Tab. 1 shows the clustering results.

Tab.1 Statistics of clustering results

Category  Proportion/ % Np Hy Hy Sou
Clustering 1 4 26.89 0.17 0.19 4.85
Clustering 2 55 2.45 0.25 0.05 0.97
Clustering 3 41 6.58 0.25 0.31 1.91

It can be seen from the clustering results that: After the-
on-line taxi hailing service represented by “fast ride” en-
tered the market in 2015, the operation mode with low bar-
rier to entry and high subsidies attracted a large number of
private cars to enter the taxi industry. However, most of
the private cars are part-time taxis or non-active taxis. The
proportion of the full-time on-line taxis to the total number
of the on-line taxis is relatively low in Shenzhen, but the
absolute quantity of these taxis has already been close to
the quantity of traditional taxis in Shenzhen.

3.1.2 Time distribution of vehicle operation
Ten thousand of red cruising taxis (a kind of cruising
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taxis that can carry passengers anywhere in Shenzhen and
hereinafter referred to as red taxi) in Shenzhen are ran-
domly selected for license identification and matching
analysis. According to the comparison with vehicles of
Clustering 1, the “down time” of traditional cruising taxis
is not as obvious as that of on-line taxis due to the doub-
le-shift operation of traditional cruising taxis. In addition,
the operation intensity of traditional taxis before and after
19: 00 is relatively low because of being influenced by
shift-change and evening peak. The vehicles of Clustering
1 have similar characteristics as those of traditional taxis.
The first “down time” of these vehicles will appear at
about 04: 00—05: 00. The main reason is that most on-
line taxis are single-shift operation and will not participate
in operations during midnight. The second “down time”
of these vehicles will appear at 13: 00—14:00. The main
reason is that some vehicles may stop the service to have
a noon break. Fig.2 shows a comparison of the distribu-
tion of the number of being detected during 24 h between
red taxis and vehicles of Clustering 1 in Shenzhen.

Detected ratio/%
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Fig.2 Comparison of the distribution of the number of being
detected during 24 h between red taxis and vehicles of Cluste-
ring 1 in Shenzhen

The peak hours for the operation of vehicles of Cluste-
ring 2 and Clustering 3 are overlapped with the morning
and evening peak hours of the overall traffic operation,
appearing at about 08: 00 and 18:00. On one hand, most
owners of non-active and part-time on-line taxis have
commuting requirements; on the other hand, for a large
number of part-time vehicles, passenger picking-up dur-
ing morning and evening peak hours has become a normal
state and beyond the scope of “sharing traffic”, and these
vehicles have become taxis during the peak hours. How-
ever, the evening peak hours for vehicles of Clustering 3
will last to about 23:00 at night, which is different from
those of the vehicles of Clustering 2. This indicates that
some private car owners are engaged in on-line taxi oper-
ation during their spare time after work. Fig.3 shows a
comparison of the operation time during 24 h between ve-
hicles of Clustering 2 and Clustering 3.

3.1.3 Operating characteristics of vehicles

According to the investigation on the currenton-line
taxis market in Shenzhen conducted by the author and the
statistical analysis in this research on relevant operating
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Fig.3 Comparison of the operation time during 24 h between

vehicles of Clustering 2 and Clustering 3

indices of vehicles from different platforms, it can be
seen that the main on-line taxi hailing platforms in the
market have two operation modes. One type of platforms
takes tailored taxi service as the main operation mode,
providing high-quality service of “high-end vehicles +
professional drivers”. UCAR adopts this operation mode.
More than 64% of vehicles from this platform are vehi-
cles of Clustering 1 ( full-time on-line taxis); the daily
average number of being detected for vehicles from this
platform is 24. 7, which is basically consistent with the
daily average number (26.89) being detected for vehicles
of Clustering 1 (full-time on-line taxis).

The other type of platforms takes the fast ride hailing
service as the main operation mode. Since the entry
threshold is low, a large number of social vehicles are at-
tracted to affiliation with these platforms, but most of
these vehicles will not provide full-time on-line taxi serv-
ice. Platforms such as Yongche, Didi and Uber adopt this
operation mode. More than 90% vehicles from these plat-
forms are vehicles of Clustering 2 ( non-active vehicles)
and Clustering 3 (part-time vehicles). The daily average
number of being detected for vehicles from these plat-
forms is less than 10; the daily average number of being
detected for vehicles from Platforms Didi and Uber is the
least, being 3.6 and 5, respectively.

3.2 Influence on trip mode structure

3.2.1

According to this survey, the taxi-hailing applications
such as Didi and Uber have gradually changed the taxi-
hailing habit of citizens. Taxi-hailing with APP has taken
the place of road side waving and become the most com-
mon taxi-hailing method. In this survey, about 70% re-
spondents have the experience of taxi-hailing with APP.
As for the types of on-line taxis chosen by citizens, fast
ride possesses superior advantages, accounting for 66% ;

The influence of taxi hailing habit

the tailored taxis account for 21% ; and the ride sharing
accounts for only 13% .
3.2.2 Advantages of on-ine taxis

Easy calling, discount price and easy payment are the
main reasons for choosing on-line taxis by passengers,
accounting for 73%, 69% and 46% , respectively. On
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the one hand, the Internet platforms have obtained the
price advantage compared with the traditional cruising
taxis through repeated rounds of price subsidy, have sup-
plemented the capacity of taxi market, and alleviated the
problem of “difficult taxi-hailing”. On the other hand,
since the riding environment is more comfortable than that
of traditional buses, on-line taxis have attracted a large
number of passengers. Tab.2 shows the reason for choo-
sing on-line taxis by passengers.

Tab.2 Reason for choosing on-line taxis by passengers

Reason Proportion/ %
Easy to call 73
Discount price 69
Easy to pay 46
Better vehicle condition 12
Bus, metro inconvenient 10
Can make friends 8
Traditional taxi difficult to call 8

3.2.3 Substitution effect of on-line taxis

The survey result shows that most passengers without
cars believe that on-line taxis have taken the place of tra-
ditional buses and taxis to a large extent. About 88% re-
spondents without cars think that on-line taxis have taken
the place of their public transport modes ( this is a multi-
ple-choice question (the same below)). Tab. 3 shows
substitution of on-line taxis for trip modes of respondents
without cars. For respondents with cars, they also think
that the traffic diversion effect of on-line taxis on buses
and taxis is obvious but the substitution effect on private
cars is limited. About 50% respondents with cars think
that on-line taxis have taken the place of their public
transport modes. Tab.4 shows substitution of on-line tax-
is for trip modes of respondents with cars.

Tab.3 Substitution of on-line taxis for trip modes of respond-
ents without cars

Trip mode Proportion/ %
Bus 64
Taxi 41
Metro 36
Walking and cycling 18
Private car 6
Electric bicycles, motorcycles 3
Company shuttle, floor bus 3
Other 5

Tab.4 Substitution of on-line taxis for trip modes of respond-
ents with cars

Trip mode Proportion/ %
Bus 40
Taxi 54
Metro 21
Walking and cycling 9
Private car 30

Electric bicycles, motorcycles
Company shuttle, floor bus
Other

After the “fast ride” service was launched in May
2015, the daily average passenger volume of cruising tax-
is was significantly lower than that of the last month and
the daily passenger volume of traditional cruising taxis of
the whole city was decreased by 1.5 x 10” person/d com-
pared with that of the last month. After the Ministry of
Transport issued “Guidelines for Taxi Industry ( Exposure
Draft)” in October 2015, the daily average passenger vol-
ume of cruising taxis rose again to some extent. During
the whole year of 2016, the daily average passenger vol-
ume of cruising taxis is 1.02 x 10° person/d, 4.8% low-
er than that of 2015. During the whole year of 2016, the
daily average passenger volume of on-line taxis is 1.1 x
10° person/d, 230% higher than that of 2015. Fig. 4
shows the daily average passenger volume change for
cruising taxis and on-line taxis in 2015 and 2016.

—— 2015 cruising taxis
18 == 2016 cruising taxis
16 ——2015 online taxis
14+ -—* 2016 onling taxis

1 1 1 1 1 1 1 1 1 1 J
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Fig.4 Daily average passenger volume change for cruising
taxis and on-line taxis in 2015 and 2016

Average passengers/(10*person + d™')
%

The passenger volume of traditional buses in 2016 is
significantly lower than that of the corresponding period
in 2015; the daily average passenger volume of traditional
buses in the whole city is 5. 6 x 10’ person/d lower than
that in 2015. The passenger volume of rail transit in 2016
is significantly higher than that of the corresponding peri-
od in 2015; the daily average passenger volume of rail
transit in the whole city is 4.7 x 10° person/d higher than
that in 2015. Fig.5 shows a comparison of passenger vol-
ume between traditional buses and rail transit in 2015 and
2016.

= —— 2015 cruising taxis
= —+ 2016 cruising taxis
= 6.5 —=- 2015 online taxis
2 6.0F —- 2016 onling taxis
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S 5.0
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Eo 4.0r
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Fig. 5 Comparison of passenger volume between traditional

buses and rail transit in 2015 and 2016

3.2.4 Distribution of on-ine taxis trip purpose
It can be seen from this survey that the proportion of
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passengers hailing on-line taxis for leisure and entertain-
ment is the highest, accounting for 38% . In addition, the
proportion of passengers hailing on-line taxis to commute
to work/school is also high, accounting for about 27% .

15-16
157191 also re-

Moreover, relevant network research reports
veal that the peak hours for using tailored taxi service
(fast ride) applications include 07: 00—09: 00 and
17:00—19:00, which are consistent with the time peri-
ods for commuting. Also, the number of users using tai-
lored taxi service ( fast ride) applications after work is
more than that of daytime, which indicates that overuse
of on-line taxis exists when commuting to work and
school. Fig. 6 shows the distribution of trip purposes of
on-line taxi passengers.

Airport or
station, 8%

Official
business, 9%

ommute to
school ,4%

Medical
treatment, 3%

Fig. 6 Distribution of trip purposes of on-line taxi passengers

3.2.5 Existing problems of on-line taxis

In addition to the support of capital strength, another
important reason for the rapid occupation of the market by
“fast ride” depending on its low price is that the platform
evades the management cost which shall be borne by itself
and problems such as improper registration audit of vehi-
cles and drivers, and no basic operation insurance and lack
of basic labor security for drivers are noticeable. Accord-
ing to the investigation on the problems of on-line taxis,
“Drivers do not recognize the road” is the most prominent
problem and 69% respondents select this problem. 86%
respondents think that the platform management has many
defects, such as disclosure of personal information, ambig-
uous accident responsibilities, unguaranteed security, bad
background of the driver, and unsafe mobile payment.
Tab. 5 shows the existing problems of on-line taxis.

Tab.5 Existing problems of on-line taxis

Existing problems Proportion/ %
Drivers do not recognize the road 69
Disclosure of personal information 30
Security is not guaranteed 25
The driver has a bad background 21
The driver violated the agreement 18
The information does not match 16
Sound driving 10
Mobile payment is not safe 10
The vehicle condition is poor 6
Other 10

4 Thoughts on On-Line Taxis Policies

4.1 Market environment creation

The government should create the market environment
for fair competition, encourage the enterprises to improve
their service quality, and enhance the innovation capabili-
ty of the enterprises through the healthy competition
among multiple industry conditions of the taxi industry.
On the one hand, full-time on-line taxis engaged in the
operation activities along with traditional cruising taxis
shall meet the requirements for the management of operat-
ing vehicles, such as the requirements for the recording of
information about drivers and vehicles, the purchasing of
operation insurance, and vehicle scrapping. The operat-
ing requirements can be optimized and adjusted to some
extent based on the characteristics of the actual operation
of on-line taxis, but the basic principle for fair competi-
tion must be followed. On the other hand, for those un-
fair competition activities such as dumping with lowered
price and monopolized operation, the government shall
adhere to its duty, carry out serious investigation, and
maintain the market order.

4.2 Improvement of regulatory legislation

At present, the regulation paths adopted by different
countries are also different: Recording management based
on registration is adopted in Singapore; new traffic net-
work company is established in the US for supervision
and management; in the UK, on-line taxis are not catego-
rized as common taxis according to relevant judicial deter-
mination but incorporated into the regulation system of
private car rental; some other European countries repre-
sented by France take strict measures for restricting the
operation of on-line taxis considering the pressure faced
by workers of traditional taxi industry, or even prohibit
the operation of on-line taxis'”.

It is suggested that the government shall improve the
management methods for on-line taxis and issue regula-
tions on the basic requirements for the operators, vehicles
and drivers of on-line taxis, operation service specifica-
tions, supervision and inspection requirements, and rele-
vant legal liabilities. The government shall perform duties
according to laws, strengthen the supervision and man-
agement of safety operation of on-line taxis, and hold the
bottom lines for the management. At the same time, the
operators of the on-line taxi platforms shall adhere to their
responsibilities, strengthen the management of vehicles
and drivers, and protect the legal interest of the passen-
gers. The management regulations for on-line taxis shall
be issued as soon as possible to regulate the operation ac-
tivities, which will be helpful for the explicitation of pay-
able cost of on-line taxis and the recovery of the real price
as well as the prevention of potential management risks.
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4.3 Orderly promotion of industry development

The operation conditions, use characteristics and the
influence of its development on traffic conditions of the-
on-line taxi shall be assessed properly through quantitative
analysis. The population of Shenzhen under actual man-
agement is more than 20 million, but the average number
of traditional cruising taxis for every ten thousand people
is only one half of the national standard value. The quan-
tity of full-time on-line taxis is basically equivalent to that
of traditional cruising taxis and the operating characteris-
tics of the two are similar. In this case, the on-line taxi
has effectively alleviated the problem of insufficient trans-
port capacity of traditional taxis and its influence on the
traffic conditions during peak hours is limited. The large-
scale development of fast ride may induce the increase of
car trip demands and increase the sharing ratio of individ-
ual automobiles when commuting to work. However, the
fast ride may also deviate from the functional orientation
for taxis and intensify traffic jams during peak hours. The
operation service of fast ride shall be regulated to recover
its property of “ride-sharing”.

It is an inevitable choice for Shenzhen, a megacity
with ultra-high population density, to build high-level
public transport system during its urban transport develop-
ment. The “Transport White Paper” of Shenzhen puts
forward clearly the basic passenger transport policy of
“giving priority to the development of public transport
and guiding the vehicle usage properly”. On one hand,
the priority will be given to the development of public
transport in such aspects as traffic priority rules and re-
source allocation; on the other hand, the individual auto-
mobile trip demands during peak hours and in key regions
shall be regulated properly through suitable management
measures to optimize the traffic mode structure. The reg-
ulation of taxis (including on-line taxis) shall be incorpo-
rated into the overall passenger transport management
framework of the whole city. The relationship between
the taxis ( including on-line taxis) and other transport
modes shall be coordinated to recover the functional ori-
entation of taxis and promote orderly development of the
industry.

4.4 Improvement of public transport service quality

Relevant research shows that, compared with that of
traditional buses, the passenger volume of the metro re-
ceives relatively limited influence from the development
of fast rides, which indicates that the traditional public
transport service with “single-mode” and “low price and
low quality” cannot meet the increasingly diversified trip
demands of citizens. The public transport service system
needs to be enriched so that it provides more public trans-
port services with “high quality and favorable price”. The
rail transit shall be further developed and the coverage of

rail transit shall be increased to solve the problem of “the
last kilometer” and form the trip mode dominated by “rail
transit + walking and cycling”. The reform of public
transport system shall be promoted to encourage the de-
velopment of “Internet + public transport” in order to pro-
vide high-quality and personalized public transport serv-
ices.

5 Conclusion

Under the circumstances that new local policies on on-
line taxis need to be issued but corresponding data support
is lacking, this paper combines the macro operating char-
acteristics analysis based on license identification data
with the individual micro intention analysis based on the
SP survey in an innovative manner, providing technical
support for the formulation of policies on on-line taxis
and obtaining pre-assessment on the implementation effect
of the management policies. According to the research,
although a large number of private cars are attracted by
the low entry threshold of “fast ride” and registered as on-
line taxis, the cars engaged in full-time operation are less
than 5% ; and most private cars only provide operation
service during peak hours and nighttime. As for utiliza-
tion, the booming development of on-line taxis has
changed the trip mode of citizens. With the launching of
the “fast ride” in the year 2015, the passenger volume of
traditional cruising taxis and buses during the correspond-
ing period was decreased significantly and overuse of on-
line taxis also exists when commuting to work and
school. During the formulation of local policies on on-
line taxis, the government will be faced with more unpre-
dictable difficulties and uncertainty, such as the relation-
ship between public transport and on-line taxis, new in-
dustry conditions and old industry conditions, and the
government and the market must be coordinated as a
whole. It is suggested that the exploration of the imple-
mentation approach for taxi industry reform shall be
strengthened in the next stage.
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