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Abstract — Lacking of incremental revenue with high internet traffic has been an urgent problem to all Chinese telecom operators, 
which mainly resulted from low traffic-efficiency (TE) .The behaviors of mobile internet users has a direct influence on the traffic-
efficiency (TE). Based on the building of structural equation model of UF (utility frequency), UP (utility path) , UR (utility 
reliability)and traffic-efficiency (TE), we have, in this article, analyzed the relationship between the behaviors of mobile internet 
user and traffic-Efficiency, as well as the effective mechanism of duration of a user in certain telecom operator on above-mentioned 
relationship. Based on the case study conducted by 327 effective questionnaires, we have concluded that, UF is positively correlated 
with UP, UR and TE; UP is positively correlated with UR and TE; UR is positively correlated with TE; the duration of a user in 
certain telecom operator is a moderate factor to the above relation. We then bring up several concrete strategies for the telecom 
operators aiming at prompt of incremental revenue based on the conclusions. 
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I. INTRODUCTION 
 

On February 27, 2015, Ministry of Industry 
Technology of the People’s Republic of China officially 
issued FDD-LTE 4G business license to China Telecom 
and China Unicom, symbolizing the full-scale launch of 
two 4G network types, TD-LTE and LTE-FDD, in China. 
With the advent of the 4G era in China’s mobile 
communication network, data flow will become an 
important growth point for telecommunications operators, 
and data flow operation will be at the core of their future 
development strategies. However, the soaring mobile data 
flow, on the one hand, increases the income of operators; 
on the other hand, confront operators with the problem of 
“data flow increase without income increase.” 
Enterprises’ ability to create values, depending on value 
transfer degree of enterprises’ products (namely whether 
unit product can bring more profits for enterprises), 
directly decides enterprises’ income [1]. To 
telecommunications operators, there are two factors 
influencing their data flow operation income, namely data 
flow factors and user-related factors. In terms of data 
flow, the value transfer degree of data flow decides the 
data flow operation income of telecommunication 
enterprises. The factor most directly related to the value 
transfer degree of data flow is data flow pricing. The 
higher the unit data flow pricing is, the higher the value 
transfer degree of data flow is [3]. In terms of users, apart 
from the unit data flow fixed income from contracted 
service packages, the data flow use amount beyond users’ 
contracted service packages decides the value transfer 
degree of data flow. Under the condition that the data 

flow pricing is fixed and the income from the single data 
flow contracted package remains the same, the value 
transfer degree of data flow outside a contracted service 
package is higher than that within the contracted service 
package, and the user amount of the former is larger [21]. 
Based on that, it can be judged that factors influencing the 
value transfer degree of data flow are reflected in two 
aspects: 1) data flow pricing level; 2) data flow use 
amount outside contracted service packages. This paper 
defines the value transfer degree of data flow as the data 
flow efficiency, referring to the capability of the mobile 
data flow to increase enterprises’ income. The problem of 
“data flow increase without income increase” is mainly 
caused by low value transfer of data flow resulted from 
low data flow efficiency. 

Data flow pricing and data flow use amount outside 
users’ contracted packages can influence the data flow 
efficiency. On May 20, 2015, the State Council issued 
Guiding Suggestions about Accelerating High-Speed 
Broad-band Network Construction and Promoting 
Lowering of Internet Prices and elevation of Connection 
Speeds, making the step decrease of data flow expenses 
and pricing level a trend and leading to the 
implementation of policy measures, such as “rollover data 
service” (meaning unused data at the end of the month 
will no longer just disappear). Therefore, the key to 
increase telecommunications operators’ income lies in 
how to increase the value transfer degree of data package 
outside contracted packages. Proceeding from users’ data 
flow use behaviors, this paper conducts an empirical test 
of the relationship between users’ data flow use behaviors 
and data flow efficiency through factor analysis and 
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Structural Equation Model (SEM), and explores specific 
approaches to improve telecommunications operators’ 
data flow efficiency. 
 

II. LITERATURE REVIEW AND RESEARCH 
HYPOTHESES 

 
A. Users’ data flow use behaviors 
 

Many scholars have given their version of definition 
of the mobile Internet user behavior [4-6]. Based on the 
research findings of previous scholars, this paper thinks 
that users’ data flow behaviors are behavioral 
characteristics of users while using data flow provided by 
the mobile Internet service. Behavioral behaviors are an 
important factor influencing telecommunication 
enterprises’ flow data operation income. 

Scholars both at home and abroad have conducted an 
in-depth discussion and analysis of mobile Internet user 
behaviors. HU Yu-chen and GUO Yu (2009) built the 
sand-glass model for mobile Internet user behaviors, 
covering users’ collective and individual characteristic 
personas. They found that data flow use frequency and 
use style are key factors deciding users’ collective 
characteristic personas and that the fitting degree between 
users’ data flow use behaviors and themselves decides 
users’ individual characteristic personas [7]. ZHENG 
Huili and DA Qingli (2005) analyzed from the perspective 
of the mobile Internet supply chain coordination 
mechanism, finding out that the key to maximization of 
supply chain profits lies in income sharing in the whole 
supply chain consisting of mobile Internet operators, 
service providers and users, and that data flow use 
frequency of downstream users in the supply chain 
decides the implementation efficiency of the income 
sharing contract [8]. WANG Yuanhua and LIU 
Shengqiang (2015) analyzed the influence of users’ data 
flow use behaviors on the development of the mobile 
Internet market and the income increase of 
telecommunications operators from three perspectives, 
namely mobile Internet use frequency, data flow use 
channels and number of applications installed and in use 
[9]. Patrick, Shu-Chiung et al. (2015) pointed out that, 
during the analysis of abnormal mobile Internet user 
behaviors, statistics and path of using the data flow 
gateway are the most direct response factors to test user 
behaviors [10]. Some other scholars [11-14] have 
conducted an in-depth study of mobile Internet user 
behaviors based on characteristics of the mobile Internet. 
According to the above scholars’ research findings, the 
author boil down factors influencing users’ data flow use 
behaviors into three, namely users’ data flow use 
frequency, use style and fitting degree between data flow 
use behaviors and their work and life. These three factors 
are defined as Frequency of Use (UF), Path of Use (UP) 
and Reliability of Use (UR). 

B. Flow efficiency 
 

In this paper, data flow efficiency refers to the value 
transfer degree of data flow, or the capability of mobile 
data flow to increase income of enterprises. Many 
scholars have studied data flow use efficiency (UE) from 
different perspectives. TANG Dan, ZENG Jianqiu, et al. 
(2015) found out the optimal mobile data flow pricing 
under different conditions with maximization of 
enterprises’ profits as the objectives by building the peak 
pricing model of mobile data flow [3]. CAO Wenxian et 
al. (2013) proceeded from cost-benefit analysis of data 
flow operation to build the mathematic model, found out 
the degree of influence of various variables on maximum 
profits, expansion times and optical price, and pointed out 
that the data flow price is the most direct factor 
influencing data flow operation income [31]. CHEN 
Jiguang et al. (2005) analyzed the status of fixed pricing 
strategies of mobile Internet strategies and data-based 
pricing strategies by building the leader-follower game 
model between ISP and users, pointing out that data-based 
pricing strategies can control network congestion better 
and the price when overall social welfare reaches the 
optimal state is a shadow price [32]. All the above 
scholars expounded that data flow pricing, a leading 
behavior of enterprises, is an important factor influencing 
telecommunications operators’ data flow operation 
performance. Based on practical data of a domestic 
telecommunication operator, QIU Peigang (2013) 
analyzed, built a model for and predicted the mobile 
users’ data flow amount. They found out that fixed data 
flow packages are the basis of the data flow value of 
telecommunications operators. However, since the data 
flow marginal cost is almost zero, data flow outside 
packages should be an important approach to increase the 
value created by data flow for telecommunications 
operators [21]. Based on the above analysis, it can be seen 
that data flow pricing and data flow use situation outside 
service packages are important factors influencing data 
flow operation performance of telecommunications 
enterprises. The focus is on how to transfer the data flow 
value into enterprises’ income. Therefore, this paper 
summarizes major factors influencing data flow efficiency 
as data flow pricing and data flow use amount outside 
contracted service packages. Most scholars studied how to 
increase data flow efficiency from the perspective of 
enterprises and by exploring the optimal data flow pricing 
and value increase paths. However, this paper conducts an 
empirical test of the relationship between users’ data flow 
use behaviors and data flow efficiency, and studies how to 
seek correct behavioral incentives from the perspective of 
users’ data flow use behaviors to promote the increase of 
data flow efficiency and to improve telecommunications 
operators’ performance. 
 



TANG DAN et al: THE RELATIONSHIP BETWEEN THE BEHAVIORS OF MOBILE INTERNET USERS . . . 

DOI 10.2013/IJSSST.a.17.32.15                  15.3                             ISSN: 1473-804x online, 1473-8031 print 

C. Relationship between Frequency of Use, Path of Use 
and Reliability of Use 
 

Frequency of Use (UF) refers to the amount of time 
that mobile Internet users spend using data flow on a daily 
basis. If UF is high, it suggests that they have a huge 
demand of data flow service, and that frequent data flow 
use brings great convenience to their life or work. 
Fishbein M. and Mangfredo M.J. (1992) put forward 
Stages of Change Theory (SCT), thinking that changes of 
humans’ acquired behaviors are caused by their long-term 
engagement in activities of certain kind, and that these 
activities are decisive [18]. The periodical and long-term 
use behaviors can make users form use paths they are 
accustomed to. For example, they might frequently turn to 
applications of certain type or services of certain type 
[15]. These familiar use paths can influence their working 
or life style. For example, users might turn to a payment 
application quite frequently, and the convenience of using 
the application can increase users’ degree of satisfaction 
with their work or life. During the above process, the data 
flow efficiency will be directly or indirectly increases. 
Therefore, this paper puts forward the following 
hypotheses: H1: UF is positively related to UP; H2: UF is 
positively related to use dependency; H3: UF is positively 
related to data flow efficiency. 

UP refers to the specific paths for mobile Internet 
users to use data flow. In other words, users use data flow 
through different types of mobile Internet services. The 
data flow size of different paths during unit time is 
different, and the influence on the value transfer degree of 
data flow is different. For example, the data flow 
generated by watching videos for one hour differs greatly 
from that generated by browsing microblogs for one hour. 
According to Baker D.A and Crompton J.L (2000), the 
ultimate goal of user behaviors is to achieve a higher 
quality and higher degree of satisfaction through things 
around, and this is a process of gradual adaption to 
reliance [17]. Therefore, the goal for users to use the 
mobile Internet services is to achieve use integration. 
While using different mobile Internet services, users have 
to deal with the size of data flow during unit time, which 
can influence the contribution of UP towards data flow 
efficiency. Therefore, this paper puts forward the fourth 
hypothesis: H4: UP and UR are positively correlated; and 
H5: UP and data flow efficiency are positively correlated. 

UR refers to reliance of users’ use of data flow on 
users’ use of mobile Internet services. To mobile Internet 
users, the process from learning to using to adapting to 
relying suggests individuals’ increasing adaptability and 
reliance to and on mobile Internet services. During the 
process, users have a higher demand of data flow, thus 
leading to the increase of data flow efficiency. Therefore, 
this paper puts forward the sixth hypothesis: H6: UR and 
UE are positively correlated. 
 

D. Adjustment function of users’ online duration 
 

This paper defines online duration as the time users 
spend using the mobile terminal number. Michael R. 
Solomon (2009) pointed in his masterpiece Consumer 
Behavior that duration of consumers’ consumption or use 
behaviors will exert a critical influence on consumers’ 
future behavioral tendency [19]. In other words, 
behavioral mode of users with long online duration is 
different from that of users just joining the network. 
DONG Dahai et al. (2003) also thought that long-time and 
continuous consumption behaviors are a critical 
antecedent influencing transition of consumers’ behaviors 
[20]. This research aims at exploring and measuring the 
influence of user behaviors on data flow efficiency. User 
characteristics are also important factors influencing 
users’ data flow use behaviors. Therefore, this paper puts 
forward the hypothesis about the adjustment role of users’ 
online duration in the relationship between users’ data 
flow use behaviors and data flow efficiency. H7: Users’ 
online duration is playing an adjusting role in the 
relationship between users’ data flow use behaviors and 
data flow efficiency. 
 
 

III. SAMPLES AND VARIABLE METRICS 
 
A. Structural Equation Modelling (SEM) 
 
     Structural equation analysis can deal with multiple 
dependent variables at the same time. It can be a good 
way to analyze the relationship between the use of traffic 
using behavior and traffic efficiency certainly. So we can 
establish a model between UF, UP, UR and UE that can 
be explain how the traffic using behavior influence the 
traffic efficiency. The steps of SEM include collecting 
data, variable metrics, validity and reliability test and test 
of hypotheses. 
 
B. Samples and data 
 

Research objects of this paper are online users of three 
dominant telecommunications operators, including China 
Telecom Beijing Branch, China Unicom Beijing and 
China Mobile Beijing Branch. The three dominant 
telecommunications operators have a large number of 
mobile Internet users of all ages, which can cover users’ 
characteristics, including the age, the income, the online 
duration and the chosen telecommunications operator, and 
ensure adequate number of investigation samples and 
completeness of information. The data of this paper 
mainly come from China Telecom Beijing Branch, China 
Unicom Beijing Branch and China Mobile Beijing 
Branch. Respondents are mainly customers coming to 
operation lobbies to apply for certain service. The author 
delivered 600 copies of questionnaires in total, of which 
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507 were collected. Among the collected ones, 327 were 
valid, registering a validity rate of 64.5%. The valid ones 
included 121 copies from China Mobile Beijing Branch, 
108 copies from China Unicom and 98 from China 
Telecom Beijing Branch. Lambert and Harrington (1990) 
thought that investigation mainly solves the issue of 
nonresponse bias. When the answers in valid 
questionnaires might differ from those in invalid 
questionnaires (including the uncollected and ones 
incompletely finished), this might give rise to 
nonresponse bias [24]. This paper conducts a T-test of 180 

invalid questions and 327 valid questionnaires. The T-
value shows insignificant difference. Besides, according 
to different sources of samples, samples are divided into 
three groups, every two of which undergoes the T-test. 
Results show that the T-value is all larger than 0.05. 
Therefore, there are no significant differences among the 
three groups of samples, which can be combined for use. 
The above analysis suggests that the non-response bias is 
not a serious issue. The basic situations of samples are 
shown in Table 1. 

 
TABLE 1  BASIC SITUATIONS OF SAMPLES 

Sample 
characteristics 

Sample 
quantity 

Percentage (%) Sample characteristics Sample quantity Percentage (%) 

Gender Chosen telecomm operator 

Male 181 53.6% China Telecom 98 30% 

Female 146 46.4% China Mobile 121 37% 

Age China Unicom 108 33% 

Below 25 120 36.7% Online duration 

26-35 112 34.4% Below 1 year 18 6% 

36-45 60 18.2% 1-2 years 95 29% 

46-55 18 5.5% 2-3 years 105 32% 

Above 55 17 5.2% Above 3 years 109 33% 

Degree Monthly income 

Junior College 
and below 

41 12.6% Below 4,000 RMB 61 18.6% 

Under 
graduate 

167 51.2% 4,000-7,000 RMB 112 34.2% 

Master 91 27.7% 7,000-10,000 RMB 84 25.7% 

Doctor 28 8.5% Above 10,000 RMB 70 21.5% 

 
 
C. Variable Metrics 
 

UF: Previously, many researchers adopted users’ 
practical UF or total use times to measure individuals’ 
data flow use degree [11-13]. Fishbein M. and Manfredo 
M. J (1992) put forward SCT, thinking that consumption 
expectancy is an important factor influencing consumer 
behaviors [18]. While analyzing mobile data flow and 
fixed data flow, QIU Peigang (2013) and LEI Jun (2012) 
pointed out that use expectation of data flow is an 
important factor influencing users’ behavior expectancy, 
and plays an important in increasing corporate data flow 
operation income and data flow value [21-22]. Therefore, 
UF of mobile Internet services is boiled down into actual 
frequency and expected frequency. This paper adopts 
these two indexes to measure the dimension of UF, and 
Likert 7 scale to measure these two indexes. The higher 
their scores are, the higher UF is . 

UP: Scholars both at home and abroad mainly turn to 
specific use methods to express UP while analyzing it 
among users’ behaviors. For example, Cathy M (1998) 
divided domestic energies into electric power and 
petroleum according to their functions while analyzing 

UP of domestic energies, and the two covers daily dieting, 
transportation and lighting, et al. [25] In terms of UP of 
mobile Internet services, Observation report of behaviors 
of China’s mobile Internet users 2014 by Kelvin Wang 
(2014) divides Ups of mobile Internet applications into 
four categories, namely entertainment, information 
acquisition, communication and shipping [23]. Based on 
an empirical investigation and analysis of commonly-used 
mobile application categories of 4G users, LIU 
Shengqiang (2015) divided UPs of users’ mobile Internet 
applications into 14 aspects, including 14 instant 
messaging, videos, social contact, music, games, finance, 
shopping, photographing, traveling, climate, news, 
browser, reading and navigation [9]. It can be easily found 
that these specific UPs all contain four categories, 
including entertainment, information acquisition, 
communications and shopping. Therefore, this paper 
refers to UP measurement method advocated by Cathy M 
(1998), who adopted four functional indexes, namely 
entertainment, information acquisition, communication 
and shopping, to represent the dimension of UP, and 
Likert 7 Scale to measure the four indexes. The higher the 
scores are, the stronger the intention of users is to use the 
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UP. Below the item of entertainment, there are four Ups, 
including videos, games, music and photography. Below 
the item of information acquisition, there are five Ups, 
namely news, browser, climate, reading and navigation. 
Below the item of communication, there is instant 
messaging and social contact. Below the item of 
shopping, there is finance, shopping and traveling. 

UR: Peter and Olson (1996) put forward the evolution 
path of users’ behaviors and summarized five evolution 
periods, namely knowing, adopting, adapting and relying 
[16]. This suggests that the final period of users’ use 
behaviors is to cause reliance on certain product or 
service. Literatures from [25] to [27] analyze users’ using 
or adopting behaviors in the domestic energy, electric 
power and information system, pointing out that the index 
of UR expounds on reliance of consumers towards certain 
product   

or service in daily work, life and activities. It is a key 
factor influencing the tendency of users’ behaviors. 
Besides, it adopts the subjectively-perceived observation 
indexes to measure users’ UR on certain product or 
service. For example, natural gas can help with cooking to 
facilitate one’s daily dieting. Therefore, this paper refers 
to the measurement indexes put forward by Cathy M 
()1998( and Hansla A (2008), adopts subjective 
measurement indexes of habits using data flow outside 
service packages to measure users’ UR and employs 
Likert 7 Scale to measure the three indexes. The higher 
the scores are, the higher the UR is. 

UE: According to the definition of UE, it is decided by 
data flow pricing and use frequency of data flow outside 

contracted service packages. The former factor is decided 
by telecommunications operators; while the latter factor is 
decided by users’ data flow use behaviors. This paper 
mainly studies the relationship between users’ data flow 
use behaviors and data flow efficiency under the condition 
of fixed data flow pricing. Therefore, before the study of 
UE, the influence of users’ data flow use behaviors on use 
frequency of data flow outside contracted service 
packages should be taken into consideration. Since it is 
extremely hard to objectively acquire the use frequency of 
data flow outside contracted service package and the use 
frequency of data flow of this part of some 
telecommunication operators can hardly illustrate the 
overall situation, judgment bias might be easily caused. 
Therefore, this paper adopts subjective indexes perceived 
by users to show the use frequency of data flow outside 
contracted service packages and to measure the data flow 
efficiency. Similarly, Likert7 Scale is adopted for 
measurement. The higher the scores are, the higher the 
data flow UE is. 

To sum up, under the prerequisite of extensively 
referring to consumer behavior research, mobile Internet 
user behavior research and other research fields similar to 
them, such as residents’ energy use behavior research, this 
paper designs a questionnaire based on UF, UP, UR and 
UE of users’ data flow use behaviors based on 
characteristics of Internet services, and mark design 
sources of various factors. See Table 2. (Refer to 
Attachment B2 for the specific questionnaire scale 
design.) 

  
TABLE 2 QUESTIONNAIRE DESIGN SUMMARY SHEET AND REFERENCES FOR 

MEASUREMENT ITEMS 

Variables Factors 
Number of 
questions References for the scale design 

UF 
Actual frequency 

2 Fishbein M. et al. (1992)[18] 
Expected frequency 

UP 

Entertainment path 

10 
Cathy M.(1998) [25]；Kevin Wang（2014）[23]; 
WANG Yuanhua et al.（2015）[9] 

Information 
acquisition path 
Communication 
path 
Shopping path 

UR 
Life 

5 
Peter, et al.（1996）[16]; Cathy M.（1998）[25]; 
Hansla A.（2008）[26] 

Work 
Activities 

U 
Use behaviors 
outside contracted 
service packages 

4 
TANG Dan, ZENG Jianqiu, et al.（2015）[3]; QIU 
Peigang et al.（2013）[21] 

 
 

IV. TEST AND TEST RESULTS OF HYPOTHESES 
  
A. Validity and Reliability Test 
 

This paper first uses SPSS23.0 statistical software to 
conduct factor analysis and reliability test (Cronbach’α 
coefficient test) of the scale. (See Table 3) According to 

research findings of Hatcher L (1994), the factor loading 
value of the new variables composing the scale is above 
0.4, which is acceptable [28]. Thus, results of factor 
analysis and reliability test suggest that the building 
validity and reliability of UF, UP, UR and UE meet the 
basic requirement. 
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TABLE 3 FACTOR ANALYSIS AND VALIDITY AND RELIABILITY 
TEST RESULTS OF VARIOUS LATENT VARIABLES 

Kaiser-Meyer-Olkin (KMO)=0.883 

Latent variables Observation indexes Factor loading value 

UF, Cronbach's α=0.773 
UF1 0.761 

UF2 0.771 

UP 
Cronbach's α=0.900 
 

Rout1 0.806 

Rout2 0.777 

Rout3 0.805 

Rout4 0.404 

Rout5 0.401 

Rout6 0.402 

Rout7 0.592 

Rout8 0.746 

Rout9 0.721 

Rout10 0.802 

UR 
Cronbach's α=0.824 

De1 0.545 

De2 0.533 

De3 0.558 

De4 0.710 

De5 0.710 

UE 
Cronbach's α=0.724 

TE1 0.664 

TE2 0.642 

TE3 0.734 

TE4 0.421 

  
In order to refine and modify the scale, this paper 

adopts AMOS20.0 to conduct confirmatory factor 
analysis (CFA) of the above four indexes. Since UF has 
set two observation variables and one observation variable 
cannot explain latent variables, UF does not undergo CFP. 
Indicators including Root Mean Square Error of 
Approximation (RMSEA), Comparative Fit Index (CFI), 

Good Fix Index and Normal Fit Index, are adopted to 
illustrate advantages and disadvantages of model fitting. 
Based on the fitting value of these indicators, the model 
can be modified. When RMSEA<0.08, CFI>0.90, 
GFI>0.90 and NLI>0.90, it is acceptable (Bagozzi, 1998). 
The CFA analysis results of UP, UR and UE are shown in 
Fig. 2 and Table 4. 

  

  
 

Fig. 2 CFA of UP, UR and UE 
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TABLE 4 UP, UR AND UE FIT INDEXES

Indexes CMIN DF CMIN/DF RMSEA CFI GFI NFI 
P-

Value 

UP 249.4537 35 7.127 0.1371 0.8805 0.8717 0.8643 0.0000 

UR 18.4831 9 2.054 0.0709 0.9780 0.9772 0.9703 0.0024 

UE 18.0379 7 2.577 0.0701 0.9552 0.9724 0.9504 0.0001 

UP (after 
modification) 

76.8043 28 2.743 0.0792 0.9553 0.9268 0.9421 0.0000 

 
 

TABLE 5 FIT INDEXES OF THE RELATIONSHIP AMONG UF, UP, UR AND UE 
Indexes CMIN DF CMIN/DF RMSEA CFI GFI NFI P-Value 
Model 251.8563 141 1.786 0.0491 0.9631 0.9280 0.9207 0.0000 

 

 

TABLE 7 FIT INDEXES OF THE RELATIONSHIP AMONG UF, UP, UR AND UE FOR SET1-SET3 
Index CMIN DF CMIN/DF RMSEA CFI GFI NFI P-Value 
Set1 245.8576 88 2.793 0.0432 0.9124 0.9256 0.9012 0.0000 
Set2 131.2048 50 2.624 0.0437 0.9039 0.9155 0.9154 0.0000 
Set3 84.7715 44 1.926 0.0443 0.9089 0.9102 0.9008 0.0000 

 

Results of Fig. 2 and Fig. 4 suggest that various fit 
indexes basically meet requirements. However, the 
building validity of UP is not completely reasonable. The 
coefficient of Rout9 is 0.03; the coefficient of Rout10 is 
0.20; and the model fitting index chi-square value 
(CMIN/DF) is 7.127, which is higher than the acceptable 
value of 3. The value of CFI, GFI and NFI is 0.8805, 
0.8717 and 0.8643, respectively, which is higher than the 
acceptable value of 0.9. The original model fitting is not 
perfect.  

 

 
Fig. 3 UP building indexes after modification 

 

Therefore, it is necessary to extract Rout 9 from the 
model. The modified model is shown in Fig. 3. The fit 
indexes are shown in Table 3. UP building validity after 
modification is superior to that of the original model. 
Therefore, this paper adopts the path measurement index 
after modification. 

 

B. Test of Hypotheses 
 
In order to test H1, H2, H3, H4, H5 and H6, SEM is 

adopted to test whether hypotheses of the model are 
correct according to building indexes of UF, UP, UR and 
UE. Results are shown in Table 4 and Table 5. Through 
the index of MI, it can be seen the increase of the co-
variation between Rout5 and Rout4, and Rout8; between 
Rout 6 and Rout7; between De1 and De; between TE1 
and TE4 can reduce CMIN/DF and increase model’s 
fitting degree. Analysis of the purpose of questionnaire 
design, confirms that the two are similar to each other in 
terms of their theoretical content, and that co-variance 
increase is correct. Results suggest that UF and UP, UR 
and UE are positively relatedly to each other.; UP and 
UR, and UE are positively related to each other; UP and 
UE are positively related to each other. Therefore, all the 
above hypotheses from H1 to H6 are demonstrated to be 
correct.  

 
Fig, 4 Relationship between UF, UP, UR and UE 
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In order to test the adjustment role of users’ online 
duration, users are divided in terms of different length of 
online duration in an increasing order. There are three 
groups, namely users with less than two years of online 
duration (n=113); users with online duration within 2-3 
years (n=105); and users with online duration above 3 
years (n=109). The three groups are compared and 
analysed, with results shown in Table 6. (Refer to Fig. 5, 
Fig. 6 and Fig. 7 for the specific relationship path diagram 
and the fitting situations.).  

 
TABLE 6 INDEXES FOR THE MULTI-GROUP 

COMPARATIVE ANALYSIS 

 
   

 
Fig, 5 Relationship between UF, UP, UR and UE（set1）. 

 
Set 2. 

 

 
Set 3. 

 
Fig,6 Relationship between UF, UP, UR and UE（set2 and set3). 

 

In Structural Equation Model—AMOS Operations and 
Applications, WU Ming long (2009) put forward the idea 
to compare in the multi-group nest model. If the tested 
CMIN/DF reaches the significant level (P<0.05), the null 
hypothesis is rejected (unified model) and accepts the 
opposite hypotheses (indeed there are differences between 
models). On the contrary, if CMIN/DF significance 
cannot reach the significant level (P>0.05), the null 
hypothesis should be accepted and the opposite 
hypothesis should be rejected, meaning that multiple 
models can be regarded as the same [28]. Test results (see 
Table 6) suggest that CMIN/DF significance probability 
of the model difference is P<0.05, indicating that the three 
models indeed differ from each other. In other words, 

different online durations have resulted in significant 
differences in the relationship between users’ data flow 
use behaviors and UF, and show certain rules. By 
comparing Fig. 1, Fig. 2 and Fig. 3 in the attachment part, 
it can be easily found that, with the continuous increase of 
users’ online duration, the influence of UF and UP on UE 
keeps on weakening, while the influence of users’ UR on 
UE keeps strengthening. Thus, H7 is proved correct. 
 

V. RESULTS AND DISCUSSION 
 

The purpose of this research is to analyze the 
relationship between users’ traffic using behaviors and 
UE under the condition of fixed traffic pricing. Factor 
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analysis, reliability test and CFA are conducted of the data 
samples, which prepare for the SEM analysis of four 
variables. SEM analysis results suggest that seven 
hypotheses in this paper are correct. 

(1) UF, UP, UR and UE 
The higher UF is, the more willing users are to try 

more mobile Internet services. Long-term data flow use 
behaviors will cause users’ reliance and accustomedness 
to data flow use behaviors of certain kind. Under the 
condition, users are much more likely to use data flow 
outside contracted service packages, which can greatly 
improve UE of telecommunications operators. In the 
SEM, UF is proved to be positively related to UP, UR and 
UE, which significantly verify the above point of view. 

(2) UP, UR and UE 
The more UPs, the more willing users are to use 

mobile Internet services through multiple paths, and the 
more reliant they are to data flow use behaviors of the 
kind. All these can enhance the tendency of users to use 
data flow outside contracted service packages and 
improve UE of telecommunications operators. SEM 
verifies that UP can well increase UR and UE. 

(3) UR and UE 
The higher UR is, the higher UF is. In this way, UE 

can greatly be improved. In other words, tendency of 
users to use mobile Internet services outside contracted 
service packages can increase income of 
telecommunications operation income. It is obviously that 
UR can improve UE, which is well verified by SEM. (UR 
has a significantly influence on UE.) 

(4) Adjustment role of users’ online duration 
The longer users’ online duration is, the weaker the 

influence of UF and UP is on UE, and the stronger the 
influence of UR is on UE. This suggests that to 
telecommunications operators, the hierarchical 
management can be adopted according to users’ online 
duration. UF orientation strategies, UP orientation 
strategies and UR orientation strategies can be optionally 
adopted according to users of different online durations. 
 

VI. CONCLUSIONS 
 

Based on verification result, strategies and suggestions 
are put forward about how telecommunications operators 
should improve their data flow operation. 

First, UF orientation strategies. Expansion and 
improvement of the coverage of the mobile network can 
increase the data flow UF. To provide better mobile 
Internet experiences can ensure users to get immediate 
supply in response to data flow demands. Better data flow 
experiences can efficiently improve users’ UP, which will 
further increase UE. 

Second, UP orientation strategies. Concerning the high 
-frequency mobile Internet application, 
telecommunication operators can cooperate with popular 
applications to provide oriented data flow packages to 

shift users’ attention to data flow outside contracted 
service packages, which can increase UE. 

Third, UR orientation strategies. Users’ data flow use 
growth system can maintain users’ long online duration. 
A hierarchical management framework of users can be 
built according to the actual monthly data flow use 
amount.  

Fourthly, online duration adjustment strategies. 
Telecommunications operators can divide users into three 
types, namely users with a short online duration, users 
with a medium online duration and users with a long 
online duration. According to the above conclusion, 
different marketing strategies should be adopted for users 
of different grades.  

At last, the author wants to point out limits of this 
paper. Due to lack of previous research into mobile 
Internet data flow use behaviors, the author refers to 
design indexes of Consumer Behavior and electric power 
in the energy industry for the scale design. In the future, 
these indexes should be further improved and optimized 
according to development trend of mobile Internet users’ 
data flow use behaviors. 
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