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Abstract

Taxi subsidy program established is reasonable or not is one important step to research
the "taxi difficult” issue in today's society. In this paper, we analyze the correlation of the
three indicators and 15 factors, get the correlation between the index and its influencing
factors, then reuse rough set preliminary screening for data factors, combinged fac
analysis to obtain the final subsidy program evaluation model. Substituted into%ﬁ ue
of the three indicators before and after subsidies respectively, obtained the uation

value before and after the subsidy. Qy, Q,, and Q;<Q,, the suljsidy progyém ease taxi
difficult” has some help.
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1. Introduction Q . 6
Qe researeh

From the beginning of the 1970s, ext e researc the taxi industry began in
abroad, research focused on aspects o%staxi odel and economic analysis of
the taxi industry. Urban passenger«<subsidy is%&ve been extensively studied and
achieved fruitful results. At ge he researches on the urban passenger transport

subsidies focused on publiessulisidies. Y: anzhou (2010) and others based on the
analysis on the principle of public tra sidies, constructed the subsidy model of
public transport. Beijin t subsidies as a background, research the
influence of public,tr ation ;&:t e coefficient, share ratio and operating costs on

public transport sb\p s. The show that a reasonable allocation of the various
modes of publicgg ort pass rs;on the one hand it makes the government share of
public tran sidies ifrghe amount of revenue among the not too large, it also meets
the public passénger t& share ratio requirements and give public transportation
subsidy program un in conditions ™. Wu Ruixian and Xu Qing (2012) established
a principal-agent gb’of best government subsidies from a quantitative point of view
and discussed@ﬁecﬁng factors of the optimal subsidy contract and impact of
incentives on buSscompanies’ effort. The study also shows that when the government can
not meas&%-on the bus company's efforts to increase social welfare, it should not be
incenti the task and at the same time weaken the incentive to increase the economic
W . Nils Fearnley (2004), who proposed a performance-based contract enables
ent agencies and rail operators combined interests, but thus obtained
pégformance-based transport subsidies will be higher than the existing level of subsidy!®.
KARLAFTIS and Mc CARTHY (1998) studied the impact of subsidies on public transit
system performance. By analyzing the state of Indiana A fixed-line data bus system, we
discovered subsidies are no major impact on the public performance and the size of the
public transport system will significantly affect the impact of subsidies on public property.
The simulation analysis found that when the total subsidy unchanged, only redistribute
subsidies will not have an impact on the efficiency of the public transportation system[7]
From the beginning of the 1990s, Chinese scholars began to study the issue of public
subsidies. Previous studies mainly focus on the welfare characteristics of urban public
transport. From the subsidy objects, the subsidy calculation method and sources of
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funding subsidies aspects discuss the urban public transport subsidies [8]. In recent years,
public subsidies research diversified development trend. Wang Jian, An Shi et al. (2006)
using transportation behavioral science and systems science theory, combined the bus fees,
financial subsidies and congestion pricing and other issues, construct of the bus toll model
based on financial subsidies congestion pricing. Combined the case and analyze how to
use public subsidies congestion pricing and transit fees and other means to achieve the
ease traffic congestion, reduce traffic management objectives[9]. Zhou Chunyan, Wang
Qionghui (2007), based on the characteristics of rail transit, proposed to build
government-subsidized public participation, encourage while rail companies to reduce
operating costs, improving service quality[10]. Li Jianping et al. (2008) on the basis of
analyze the characteristics of public transport and the necessity of price subsidies,
summarizes the main issues of public transport price subsidy mechanism exists and puts
forward measures to improve the subsidy mechanism[11]. Many cities at home and
abroad have introduced the subsidy programs of taxi operators, mainly t oug

government subsidies and fuel surcharges two forms to achieve, but theoretical

the aspects of taxi subsidies are not many. Therefore, it is necessary from th Y%use
its the three index value before and after the subS|dy to evaluate an ate the
subsidy program. Q

2. Factors Primaries of the Taxi ""Matchi and
Evaluation Level \

upply.ar%emand evaluation level
situation of taxi operations,

he \gr'\ factors indicators, requiring the
0

Primary the factors of the taxi "matchi
(hereinafter referred to as "targets"). First,
in actual evaluation, there is overlap b
use of rough set reduce the extrac reduction factors of the index
system to evaluate, calculate the t of eve r, using linear weighting method
calculating an evaluation valu @e last %(I:h indicator and as a primary basis for
index, selected indicators for ing the fi \ prehensive index as a basis.

2.1. The Constructlo&bexes Factoss System
City Taxi "mat&x uppl and" level reflects the current status of the merits

of the city taxi t rtation. e “supply and demand match" Assessing is to consider
whether th | indu eed for further construction and development or not. This
article usec age uti vehlcle load factor and taxi million ownership these three
indicators to evalu mount of the city's taxi "supply and demand match" degree
based on releve% re. Specific evaluation system as shown in Table 1
Table 1. Ci y I "Matching Supply and Demand" Degree Evaluation System
O Evaluation The factors of evaluation
P o \
Total urban GDP 1,
. o City population r,

mileage utilization X; The number of bus T
3

The number of private cars T,
Residents' per capita annual income I
R . Taxi ownership Ty
taxi million ownership X, u hold fon T
ousehold consumption T,

The average starting price I,
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The prices of per kilometer T,
vehicle load factor X Pilot single shift monthly revenue r,,
3 Urban per capita road area I,

Volume of passenger buses T,

From Table 1, Taxi city's "supply and demand match™ degree evaluation system has
multiple specific evaluation, these indicators reflect information on the relevant issues
from different angles and extent. With the increasing influence of factors inevitably result
in the possibility of the meaning of certain factors overlap and the degree of overlap
increases, so some of the less important factors have been added, having an impact on the
accuracy of the city taxi "matching supply and demand" degree evaluation, hence need to
reduce the factors of the original system.

2.2. The Construction of City Taxi ""Matching Supply And Demand** Degre?\

Information System is converting the evaluation system ormationgSystems. Rough
Set mainly use two-dimensional information tablé Q" repre owledge and
information, dimensional information table ‘@v ined t Comprehensive
Assessment  Information  System in  rougf g&?{ use following

shorthand S = (U RV, f> or S= U R t@resent.th%omprehenswe Assessment

Information System.
Corresponding to evaluation syst ity TaX| "matching supply and
demand" Assessment Informatlon s ref e evaluation of a collection of

Evaluation Information System @
The construction of city Taxi "matching supply and%and" aluation

objects (evaluatlon) U= u u represents a set of attributes
R= {r r,r- ,rn V repr that e ex the set of values of corresponding
impact factors. We co ct Taxi mg supply and demand," the degree of
evaluation mformatlo sthro g rrespondence explanation.

Evaluation sys tors i ba%quantltatlve factors, as well as qualitative factors.
Quantitative fa rrespon ttfibute valueV, , you can consult Transport Statistical

Yearbook, ‘( or visit the official website to get. The qualitative factors
are obtaine ughe ring method.

2.3. The Value of, ing Factors Normalized and Discrete

@ The valu ffecting factors normalized
Firstly&ggnsionless processing the indicators of various factors, this paper uses linear

non di alization to dimensionless process the indicators of various factors.
rs value discrete

@ interval is equally divided the continuous property range into k(keN)
Intefval. It contains the same amount of measured values within each interval. So this
article selection method for each interval factors discrete processing. We use
mathematical (1.3.1) express each factor. Among them k represents the corresponding
value of each factor.

1 0 <k<a
k=142 a<k<b (1.3.1)
3 b<k<c
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2.4. The Construction of Factors Screening Model Based On Equivalence Relations

This step is the key step of the factors evaluation based on rough set. In factors
evaluation information system we can divided the evaluation of a collection of objects
into a plurality of equivalence classes based on any factors. Set of equivalence classes is
an equivalence relation. We can also divided the evaluation of collection of objects into a
plurality of equivalence classes based on multiple factors. We can also obtain an
equivalence relation. We will all be able to get an equivalence relation based on a subset
of arbitrary factors, this equivalence relation is expressed as IND(R),

IND(R)= N IND({r}) (1.4.1)

eR
Among them, Vr € R, IND(R)equivalence relations are all subsets of R Intersection.

The build process of factors evaluation information system reduction model is shown
as Figure 1. .

O
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Figure 1. hart of Reduction Model of Impact Factor Evaluation
Information System

2.5. ine and Evaluate the Weight of Influencing Factors

@order to make the right to a more reasonable weight factors, we determine the
weight and also consider the objective weights and the weight of experience. In factors
system objective weight of each factor correspond to the importance of each factor the
comprehensive assessment information system. We use information entropy to indicate

each factor weight in factors system. Information systems S = <U RV, f > including:
U/R=(X, X,, Xgyeey X14)
Then the system U/ R information entropy is

HR)=-3 p(X,)Inp(X,)
i (15.1)
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X
p(X) = | | X eU/R
Among them, | | .The importance of each factor in factors systems
is
S(R)=|H(R—{rp)-H(R)| (15.2)
We use the value of S(r) shows the influence of factors of weight, the weight is the

objective weights. We use linear weighted method to deal with the weight calculated by
rough set and the weight given by experts to obtain the weight value of final factors.

o =a-o+1-a) o, (1.5.3)
In formula (1.5.3), @,is objective weight, w,is subjective weight. We calculate the

weight of each index, and the corresponding values of various factors, obtained using
linear weighted index values. According to the evaluation model based on rough, set of,
index system for processing obtain "matching supply and demand" the correspoidi

evaluation factors value. We sort these values, excluding the factors does not the
performance and combine the remaining three evaluation factors, as a téxi tching
supply and demand" comprehensive evaluation index IeveI .

3. The Practical Application of Rough

(1) According to the degree of "supply and dem@watcthxl primary election

of influencing factors of evaluation index
(D Construction of influencing factors s
The above factors system is regardi

evaluates the degree of the taxi "supp
2 Data to determine the impa

the w@ aluatlon index system that

syster&
es the sdegree of the taxi "supply and demand"

Evaluation mdex set that f
isU= {ul,uz, - The tlta@ in the system of influencing factors can

be obtained by referrlng e releva rature, on the other hand, qualitative factors are

obtained through e orlng factors, r,and r, are qualitative factors,
meanwhile, altho 10 ~ | |s a |ve factor, owing to the data is not easy to query,
still it to a alltat fuzzy quantitative numerical corresponding table is

Table 2. Num Qalue of Qualitative Factors Blurred and Quantified

ONY
qua!ltetlve 1 9 3
description
% bad/li commo good/m
data
O ttle nly ore

any, fuzzing quantification of qualitative information, then construction index

vdluation original data information table.

@ Correlation analysis

To establish the relationship between the three indicators and the 12 Factors, going to
establish the relationship between the two sets of data. Firstly, the data must be
standardized and dimensionless, in order that there is no difference between the
dimensions of the data, after that, correlation analysis to establish the relationship
between the data. Correlation analysis of the data to get the relationship data of Table 3.

@ gh access to relevant literature to obtain the impact factor data from a taxi
e
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Table 3. The Relationship between the Three Indicators and the 12 Factors

Mo M1 Mo

X -01 -00 008 012 00 -01 01 -00 01 037 000 -0.0
03 75 3 1 05 53 40 87 40 2 5 36

Xy 032 044 032 017 04 034 03 003 02 011 027 047
3 9 9 0 97 9 26 4 11 5 0 2

x

2

017 016 -04 -06 00 050 03 -01 01 —05 —.NQ’G
9 9 95 18 68 2 57 98

@ Information table discretization

According to the equal interval method, discretizj % e@alue of the
influence factors in the information table. The da&v discretized,
accordance with the discretization standard of the a(2. 1

1

k=12 0.33 ‘
3 % . .\1@ (2.1)

After that the absolute value i eff, the ss@ value of each influence factor is
obtained.

® Influencing factors o tion infor n table

According to the method of ge uction, influencing factors of reduction
information table. Da%r te table above factors, drawing the conclusion.

IND(R) = INQILG s ,ra§{{r1},{rz},{rs},---,{rn}}

Calculated se :

IND(R = IND(F5p1s,...105) .

IND(R—1T,}) ; | —{r;}) ; IND(R—{r,}) ; IND(R—{r;}) ; IND(R—{rs}) :
IND(R—{r;}) . _{rs}) IND(R —{rg}) IND(R _{rlo}) |ND(R_{r11})
IND(R—{r;,

So th \&ormatlon table is obtained after reduction, then transforming into simple
mformtable

Q) Table 4. Information Result after Reduction
v
I3 Iy s 7 Mo N1
Xy 0.083 0.121 -0.153 0.140 0.372 0.005
X, 0.329 0.170 0.349 0.326 0.115 0.270
X3 -0.495 -0.618 0.502 0.357 -0.578 -0.661

According to the data in Table 4, performing factor analysis, then it can extracting a
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component.
Q =-0.865x; +0.934x, +0.807X4

Subsidy programs are mainly divided into cash subsidies, red subsidies and bonus
points *!. Subsidy program will have a certain impact on the extent of the use of taxi
passengers and drivers related software, but the extent of the use of software and taxi
drivers taxi software and the extent of the software will mainly function in two factors

including the level of consumption of residents r,and driver's single month revenuer,,,
acting on the mileage utilization, taxi million ownership, vehicle load factor, ultimately
affect the degree of matching supply and demand. Comparing before and after the
different subsidies from the degree taxi passengers and drivers to use software taxi
software level, these changes affect the mileage utilization, taxi million ownership,
vehicle load factor, thereby affecting the ultimate degree of matching supply and demand.
According to the data before and after the subsidies, usin the.

formula Q = —0.865x%, +0.934x, +0.807X;, finding before and after indi

subsidies Q; and Q,, comparing the size of the two values. After the data@ de and
frame on the table, drawing the graph shown in Figure 2: *

N

03 -

° ‘x°' s \ro ~% &S F S

& @‘& & & & & S o & ’
Figure 2. The &qc n Before and After the Subsidy Integrated
Indicators
Getting @subsm @am to ease the taxi difficult to have some help from Figure
2, but the help is no eat in some of the cities mentioned, especially Shenyang and
Beijing, taxi dlff ation has almost no change.
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