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Abstract — To determine the service evaluation indicators of urban public transport, this paper uses factor analysis of statistical 
data to extract the common factors. The indicators that contain the common factors are those that correctly evaluate the service of 
the urban public transport system. A model was setup and the empirical results show it is feasible to use the factor analysis method 
to extract the passenger recognition evaluation indicator, and also provide theoretical reference for other urban public transport 
service capability evaluation. 
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I. INTRODUCTION 

As the National Public transport strategy of giving 
priority to developing the proposed, urban public transport 
development is placed on urban development, the 
Government hopes to lead more people ride on public 
transport and to reduce private car travel, better urban 
transport facilities. This document considers the most 
important of which is the enhancement of the capabilities of 
the services, and the public to use public transport, to rely on 
public transport, and to timely, secure access to, so that to 
improve the urban public transport service capacity is all the 
more important, however, urban public transport services 
multifaceted, and how to grasp the important link, and how 
to improve urban public transport services for key elements, 
is a core of the quick raising the urban public transport 
service capacity, and is also a urban public service important 
drivers[1-2]. Other scholars studied the service capacity 
elements and its classification[3-5]. This document from the 
critical factor analysis of the theories, combined with 
instance analysis of urban transport services of key elements, 
urban transport service capacity key elements indicators, to 
evaluate the urban public transport service capacity, in order 
to improve urban public transport services level and promote 
the development of urban public transport, and to better 
promote urban Public Transport priority the implementation 
of the strategy [6]. 

 

II. AN OVERVIEW OF THE FACTOR ANALYSIS 

Factor Analysis is to use a few factors to describe 
many of the indicators or factors of a few factors to reflect 
the information most of the information for statistical 
analysis.  

A.  Factor Analysis Method 

Assume that there are N Geographic Samples, each 
sample a total of P variables, n*p level of geographic data 
matrix: 

 

          (1) 

 
When P is large, the P dimensional space mission in 

question would be a hassle. This will need to be in the 
processing, that is, with a small number of composite 
indicators instead of the original targets, and that the 
combination of indicators as far as possible to more reflect 
the original indicators reflect the information, and at the 
same time, they are independent of each other. 
Linear combination,X1and X2 , ... , XP to the original 
variables, Z1 and Z2 , ... , Zm (m =p) for the new variable 
indicators (Main component) and the linear combination is: 
 

(2) 

 
Lij is the original variable in the main elements of the load. 
Regardless of what a factor analysis method, and the 
corresponding factor of the service are not the only one, the 
main factor is just the numerous factors to one. 

 and  independent.The variance of  is the largest 
of x1 and  , ... ,  the tangent of the all linear 
combination, and the variance of  isthe largest and , ... 
of all linear combination and that is not relevant for . The 
new variables , , ... are called the original variables of 
the first, and the second, ... the ingredients. 

Z for factor variables or common factor, can be 
understood as m axis that is perpendicular in 
ultidimensional space. main ingredient analysis is to 
determine load on lij that the original variable  (j =1, 
2, ... ,p) in the main component  (i = 1, 2, ... , m).we can 
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also prove that they are the matrix m of the larger 
characteristic value that corresponds to the feature vector. 

 

B. Factor Analysis Step 

 The first is to determine a variable is suitable for factor 
analysis. 
 Factor Analysis is a progress to build a few e factor 
variables from the number of original variables. The 
potential requirements: original variables to have a strong 
relevance. Therefore, factor analysis needs to be related 
analysis, to correlation relevant coefficient matrix between 
original variables. If the relevant coefficient matrix in a 
statistical test, Most of the correlation coefficient is less than 
0.3 and failed the test, the original variable is not suitable 
for factor analysis. The original variable in the analysis 
before, you need to enter the raw data to be standardized 
computing (a standard deviation methods of standardization, 
standardization of the data value is 0, the variance is 1). 
 

																								(3)	

  
SPSS also provides several determine whether suitable for 
Factor Analysis of testing methods. The following are the 
main three: the Special ball inspection (Bartlett Test of 
Sphericity), reflected as related matrix inspection (Anti - 
Image correlation matrix) and KMO (Kaiser - Meyer - Olkin) 
test. 
 The second step is to structure factor variables. 
 

                    (4) 

  
Factor Analysis, there are many method of the factors 
determining variables, such as those based on the elements 
of the model main ingredient analysis and based on Factor 
Analysis model of the main factor, Maximum likelihood 
method, The least square method, etc. 
 The guidelines of public factor number should be 
established: 1) in general corresponds to the number of 
common factor/main ingredient that the characteristic value 
are greater than 1. 2) in general the accumulated 
contribution rate up to 85 - 95% of the characteristic value 
for the first, second, ... , m (m =p) of the ingredients. 
 The third strep is to name factor variable. 
 General eigenvalues greater than 1 and the 
corresponding several common component. Principal 
component analysis to obtain the public factor/principal 
component 、 , ...  is synthesis of the original variables. 
The variable is the physical meaning of the variable, and the 
linear transformation, the new variables. 
 In the actual application analysis, by constructing the 
load matrix A, through the analysis of load matrix, get the 
relationship between the factors and the original variables, 

thus to name the new factor variable. Using factor rotation 
method can make the factor variable is more interpretability. 
 

 (i =1,2, n)         (5) 

 

         (6) 

 
The fourth step is to calculate score for factor variable. 
Factor variable to determine, for each sample data, we 

hope to get them on the different factors of specific data 
value, namely the factor score. Estimate factor score method 
basically has: regression method, Bartlette method, etc. 
Calculate the factor score shall, first of all, the factor 
variables is expressed as a linear combination of the original 
variables. 

The fifth step is to analysis the results of interpretation. 
The general results output part of the covariance matrix of 

the factor variable. That has shown, in front of factor 
variables should be orthogonal, unrelated .Look from 
covariance matrix, data between different factors of 0, thus 
also confirmed between factors is not relevant. 

 

III. THE SERVICE CAPACITY EVALUATION 

INDICATOR ANALYSIS 

A.  Setting up Public Transport Service Competency 
Element Indicators 

This document will be questionnaire statistical analysis 
for public transport service competency element indicators, 
and to choose the key features as the results factor analysis 
with the aim of urban public transport services. 

In this paper, used to take the city bus passenger 
interviews as investigation object, to talk to three issues.1) 
will take the city bus, 2) in view of the present situation is 
concerned, the cause of the city bus service is not satisfied 
with place, 3) how the ideal urban public transport service. 
Interview object for the municipal government staff, 
transportation department staff, students, housewives, bus 
company staff. Interview further sums up before, using the 
results generalize a passenger bus service concerns in the 
way the four attributes, respectively for the facilities 
conditions of service ability, management process service 
ability and the environment these three service ability, 
altogether Including 30 items of evaluation factors. This 
article take the Likert Scale 5 levels, measured in 
accordance with the order from strongly disagree, disagree, 
ordinary, agree, very respectively to give 1, 2, 3, 4, 5 score, 
the higher the score represents the higher the importance of 
the evaluation items. 
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B.    To Analysis Indicators of Public Transport Service 
Capacity  

 Based on factor analysis as analysis method, this paper 
based on Gorsuch (1983) point of view, and number of 
samples under test shall not be less than 100 people, in order 
to ensure reliability analysis. In this paper, by using 
convenience sampling, the use of paper questionnaire 
survey, recycling questionnaire are valid questionnaires, a 
total of total of 200 questionnaires valid subjects. 
 Through the questionnaire analysis and the results are 
displayed, that the value of 3and 4 number issue more than 
5, has a patio, so that two issues will be deleted. 
 In the first factor analysis. We have a verification of 
suitability by KMO test and Bartletts ball test for factor 
analysis, and analyze as indicated in table1 is shown below. 
 

TABLE Ⅰ THE TABLE OF FIRST VERIFICATION SUITABILITY 

Kaiser - Meyer - Olkin sampling number 
Amount .902 

Bartlett ball test Proximity card 
distribution 996.885 

 Degrees of Freedom 406 

 Significantly, .000 

  
It is shown in the table, (KMO value) of 0.902, 

significant chance less than 0.0001, and It is necessary to do 
a further factor analysis. 
 The first factor analysis of the main purpose is screening 
and extraction of the 28 evaluation of the project, in order to 
reduce number of the factor. Factor in accordance with the 
results of the analysis, and extraction commonality less than 
0.4 or load factor is less than 0.5. This stage total 12-item 
are eliminated.  
 In the second stage, further analysis the rest of the item, 
and then a factor analysis of oblique rotation. This analysis 
KMO value is 0.853, and it is appropriate for factor analysis, 
in addition Bartlett ball-striking, still less than 0.0001, and is 
also result of the study is a relatively high explained. 
 In this phase, extraction of commonality less than 0.4, or 
load factor is less than 0.5 to 1, 7, 9, 18, 26, 28, 27, and 
above mentioned items to be deleted. The total 7 items were 
eliminated. 
 In the third stage, further analysis of 7 items, and then a 
factor analysis of oblique rotation, the third factor analysis 
is appropriate for annual inspection. This analysis KMO 
value is 0.791, which is equivalent to 0.8 and is suitable for 
factor analysis, in addition Bartlett ball-striking, is still less 
than 0.0001, and the results of the study with a relatively 
high explained. 
 In this phase, extraction of commonality less than 0.4, or 
load factor is less than 0.5 to 8, it will be removed.  
 In the fourth stage, the factor analysis for the last factor 
analysis, issue 8 is eliminated. then a factor analysis of 
oblique rotation. This analysis KMO value is 0.796, which 
is equivalent to 0.8 and is suitable for factor analysis, in 
addition Bartlett ball-striking, is still less than 0.0001, and 
the results of the study with a relatively high explained. 

After reviewing of the commonality and matrix table, 
then determine if the analysis evaluation of the project 
performance is above the level of the standard, then it will 
start to extract factor, First of all, there are two principle for 
extraction factor, one is that extract the characteristic value 
factor from the variability of the table that is greater than 1, 
and another is that search for slopes in the flat of a factor. 
The final extraction 3 factor, the character value is greater 
than1, and square and load extraction cumulative 
contribution rate of 61.220 % and factor in the steep slopes 
can be seen from a factor of 3, slopes gradually to flatten out, 
the results of the analysis as indicated in table 6 and shown 
in Figure 1. 
    

 

Figure 1.  Factor Analysis plot. 

 

TABLE II EXPLAINS THE VARIABILITY FACTOR ANALYSIS 

 Initial characteristic value 
Square and load 

extraction 

rotation 
sum of 
squares

Factor Total
Varlation of
number %

Cumula
tive % 

Total 
Varlationof 
number % 

Cumula
tive %

Total 

1 3.953 43.921 43.921 3.560 39.554 39.554 2.990 

2 1.409 15.659 59.581 1.057 11.746 51.300 2.535 

3 1.237 13.740 73.321 .893 9.921 61.220 2.273 

 

IV. CONCLUSIONS 

The study final extract three factor, such as table III 
below. Table III shows that various elements contains the 
evaluation factor, as described below. 
 The first element included in this element of the public 
transport service evaluation. The handicapped provided on 
or off. Vehicles and station provides a convenient obstacle-
free space, passenger complaints quickly improve. Driving 
arrangements passenger comity, infirm and disabled, such as 
the issue, and the evaluation of the project and the vehicle 
environment, the element is named obstacle-free vehicle 
environment. 
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TABLE III THE RESULT OF ASSESSMENT FACTOR ANALYSIS 

Factor name Contains elements of the 
assessment factor 

factor load 

Element 1: 
Barrier-free 

traveling 
environment 

The handicapped provided on or 
off service 

0.824 

Vehicle and station provides a 
convenient obstacle-free space 

0.794 

passenger complaints promptly 
improve 

0.690 

Driving arrangements passenger 
comity, infirm and disabled the 

0.642 

Characteristic Value: 3.953 
contribution rate: 39.554 % 

Cronbach Alpha: 0.828 

Element 2: 
Public transport 

operations 
facilities 

Inside the vehicle seat and 
comfortable 

0.964 

waiting station provide shade 
rain device 

0.699 

Inside the vehicle, and station 
facilities clean and tidy 

0.617 

Characteristic Value: 1.409 
contribution rate: 11.746 % 

Cronbach Alpha: 0.812 
Element 3: 

Pay-per-view 
system 

Charge Card charge values for 
discount 

0.888 

prepaid card use and full value 
for easy 

0.780 

Characteristic Value: 1.237 
Contribution rates: 9.921 % 

Cronbach Alpha: 0.802 

 

  The second element included in this element of the 
public transport service evaluation. The vehicle seat 
comfortable and spacious. The station provide shade for 
passenger, inside the vehicle, and station facilities the clean, 
and the evaluation of the project and the public transport 
facilities and vehicle equipment, the elements 2 named 
public transport facility. 

 Third element included in this element of the public 
transport service evaluation. Charge Card charge offer a 
discount. Prepaid card use and charge values, such as 
convenience, the evaluation of the project and the public to 
pay for the system, the element 3 is named payment system. 

By above it can be seen that the results of factor 
analysis method to the choice of evaluation index of urban 
transport service capacity is very useful。 
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