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ABSTRACT: In the era of big data, it is very important for companies to mining the value of vast data in the 
data warehouse. This study provides a two-stage intelligent predicted model adds the concept of customer 
relationship management (i.e. customer segmentation). As a result, this study applied SOM to solve the urgent 
issue and find 3 groups of borrowers, then we predict the lifetime of borrowers by using PHM. The results 
show that the borrowers can be segmented effectively into different group by SOM and the performance of 
integrated model is the best. 

1 INTRODUCTION 
In the era of big data, it is very important for 
companies to mining the value of vast data in the 
data warehouse. Many companies have begun to use 
intelligent procedures finding the hidden 
information from consumer behaviors along with the 
rapid development of computer technology. The 
bank is one of the industries has big data, such as the 
application data of personal credit loans.  

In the past, people in approval department often 
used their experience to judge whether to accept the 
applications. However, it not only wastes operation 
time but easily has biased due to manipulation. The 
banks will suffer huge losses if they loan to the 
people who is the potential default. Hence, to 
provide an intelligent procedure to predict default 
plays a crucial role in banks. 

Single-stage default predicted models such as 
logistic regressions, discrimination analysis, decision 
tree, or different kinds of survival models are usually 
used in the large volume of previous studies. 
However, the lending behaviors are usually exposed 
to the different backgrounds of the customers. Thus, 
this study has a new idea and adds the concept of 
customer relationship management (i.e. customer 
segmentation) into intelligent technology to predict 
the default. This study aimed to build a two-stage 
default predicted model by using self-organizing 
mapping (SOM) to segment first, and by proportional 
hazard model (PHM) to predict the lifetime (default 
time). It will help banks identify different borrowers 
and make the rational decisions from big data. 

The remainder of this study is organized as 
follows. In Section 2, the literature on SOM and 
PHM are briefly reviewed. In Section 3, the research 
design is proposed and explained. In Section 4, an 
empirical study is conducted to prove that the 
proposed model is workable. Finally, Section 5 

contains the conclusions of this study. 

2 LITERATURE REVIEW 
SOM was provided by Kohonen in 1981 and widely 
applied in various fields. For example, it was used to 
find out the relationship between users and agents in 
telecommunications (Chien, 2006); to segment 
travelers (li et al., 2010); to analyze students’ 
evaluations of teaching (Forradellas et al., 2012); to 
know purchase intention in e-commerce (Hong & 
Kim, 2012); to improve the stock trading system 
(Pham et al., 2014), and in the transportation field 
(Yang et al., 2014) etc. However, it seems to rarely 
be applied in segmenting the borrowers of personal 
credit loans. So, this study attempted to segment the 
borrowers by SOM base on the past studies. It could 
achieve good performance in personal credit loans 
as well. 

In addition, this study aims to estimate the lifetime 
besides predicting whether default or not. As 
reviewing, the major advantage of PHM among all 
predicted models is that it can accurately predict the 
lifetime and be excellent generalization performance 
in a wide range of problems. PHM first developed by 
Cox in 1972 and then widely used in prediction of 
event occurrence, such as the lifetime of online 
contents (Lee, 2012), expected time of credit 
recovery (Ha, 2012), and the stability of parameter 
estimates (Leow & Crook, 2014) etc. Thus, after 
segmenting the borrowers of personal credit loans, 
this study applies the PHM to predict the lifetime of 
different group of borrowers. 

3 RESEARCH DESIGN AND METHOD 

3.1 Research design 

In order to solve the problem of complicated 
information in personal credit loans, this study 



combines big data analysis intelligence with CRM 
concepts. The figure 1. is the description of every 
step. 

Figure 1.   Research process chart 

 
As Figure 1. Shows, this study acquired data after 

communicating the proposed concept with the bank. 
Then, we understood the distribution of data and 
clean the data to confirm the completeness and 
correction. Furthermore, this study selects the 
important factors by association analysis (i.e. 
Chi-square test, Cramer's V, t-test, Eta

2
, correlation 

analysis) to select the important factors to default, 
and clusters the borrowers by SOM. PHM is applied 
to predict the lifetime of each segment samples and 
the whole samples, and finally comparing different 
result of models.  

3.2 Data and variables selection 

The data of personal consumer loans used in this 
study is from a bank in Taiwan, and initially there are 
15,725 borrowers with 97 variables. The dependent 
variable (DV) in this study is repayment status 
including 3,233 default samples and 12,492 
non-default ones. All of variables are divided into 3 
groups: loan information, payment status, 
demographic information. According to Chang et al. 
(2007) suggestion, this study just adopts the group of 
“demographic information” and finds the important 
factors as inputs to SOM. 

Before clustering and prediction, we select 
important factors to be used in SOM and PHM. This 
study uses two-steps to select important factors 
(Cramer’s V > 0.1 or Eta

2
 > 0.01) at first, and then 

drops one of the variables if the correlation test of 
Cramer’s V > 0.5 and Eta

2
 > 0.14 at the second step to 

prevent collinearity (Cohen, 1988) (see Table 1).  

3.3 Research methods 

3.3.1 Self-organizing map (SOM) 

SOM is an unsupervised competitive neural network 

learning model proposed by Kohonen in 1981. It 

Table 1 the list of input variables 

* continuous variables 

. 

applies mapping technique to project 
multi-dimensional inputs to a two-dimensional space 
(see Figure 2.), and neighboring neurons will have 
similar response to one variable. The introduction of 
algorithm is as following: 

 

output layer

weight

input vector

 

Figure 2   Structure of SOM 

 

 At first, the weight   (0) is assigned randomly. 
 Selecting vector x to train from samples. Finding 

out the winner neuron. Using minimum distance 
to decide winner neuron  ( )  in n times 
according to equation (1). 

 ( ) = arg min𝑗‖ (𝑛) − 𝐰𝑗‖ ,    𝑗 = 1,2, … , 𝑙   (1) 

 Taking winner neuron as the center and adjusting 
the weight follow to equation (2). 

𝐰𝑗(𝑛 + 1) = 𝐰𝑗 + 𝜂(𝑛)ℎ𝑗,𝑖( )(𝑛) ( (𝑛) − 𝐰𝑗(𝑛))  (2) 

category Variable p 
Cramer’s V 

/Eta2 
SOM PHM 

Personal 
information 

Cross-selling 0.000 0.083   
Education 0.002 0.022   

Gender 0.000 0.116   
Marital status 0.005 0.018   

Industry 0.000 0.125   
Income* 0.000 0.004   

payment 
status 

Total 
payment_amt* 

0.000 0.017   

Total 
interest_amt* 

0.000 0.011   

Loan 
information 

payment_amt* 0.000 0.006   
Loan type 0.006 0.015   
Approval  

level 
0.010 0.016   



 𝜂(𝑛) is learning rate, ℎ𝑗,𝑖( )(𝑛)  denotes the 
neighborhood function of winner neuron  ( ), 
𝜂(𝑛) and ℎ𝑗,𝑖( )(𝑛) will change continually. 

Repeating steps when it does not change in the 

output layer (Kohonen, 1981; Haykin, 2008). 

 

3.3.2 Proportional hazard model (PHM) 
This study uses PHM to predict the lifetime. In 
particular, it is chosen because it is useful to predict 
the event occurred time with an appropriate baseline 
and time-dependent parametric. It can provide 
different survival probabilities in discrete time. It is a 
particular problem in statistical analysis, and it can be 
solved in this study. The brief introduction is as 
following equation (3)-(7) (Ha & Krishinan, 2012):  

The probability density function f(t) means that 
someone can survive at time t but happen to die 
during t. 

𝑓(𝑡) = lim∆𝑡→0
Pr (𝑡≤𝑇<𝑇+∆𝑡)

∆𝑡
                            (3)  

Accumulative density function F(t) for the time t 
means that someone has died before or at time ∆t. 

𝐹(𝑡) = Pr(𝑇 ≤ 𝑡) = ∫ 𝑓(𝑢) 
𝑡

0
                           (4) 

𝑆(𝑡) = Pr(𝑇 ≤ 𝑡) = 1 − 𝐹(𝑡);  𝑓(𝑡) = −
𝑑𝑆(𝑡)

𝑑𝑡
          (5) 

h(t) means hazard function in Equation (6), and 
the hazard rate and hazard function can be interpreted 
as “default rate” and “default function”. 

ℎ(𝑡) =
1

Pr (𝑇≥𝑡)
= lim

∆𝑡→0

Pr (𝑡≤𝑇<𝑡+∆𝑡)

∆𝑡
=

𝑓(𝑡)

𝑆(𝑡)
             (6) 

𝑆(𝑡) = exp [− ∫ ℎ(𝑢)𝑑𝑢] = exp [−𝐻(𝑡)]
𝑡

0
             (7) 

Where H(t) is the cumulative hazard function. 

4 RESULT 

4.1 Borrowers segmentation 

The result of SOM is shown in Figure 3. and this 
study decided to integrate neighboring group and find 
3 groups finally. Neurons named x=2, y=2 ; x=2, y=1; 
x=2, y=0 are combined into one group, and neurons 
named x=0, y=0; x=0 y=1 are combined into another 
group. According to the default rates, the group x=0, 
y=2 is the highest (31.19%) that means this group 
are most likely to default, and this study named it   
high risk group (HR). Similarly, the group of x=2, 
y=2 ; x=2, y=1; x=2, y=0 is named medium risk 
(17.29%) group (MR), and the group of x=0, y=0; 
x=0 y=1 is named low risk (9.96%) group (LR). 

 

Figure 3. Output layer of SOM 

4.2 Lifetime prediction model 

There are two kinds of models are included in this 
research: the segment model and the whole model. 
The lifetime is decided by comparing probabilities 
with cut-off points in different time. If the 
probabilities are less than cut-off points, the 
borrowers are considered that he (or she) has the 
intense to default. 

Taking HR group for example, Table 2 presents 
the results of 10 prediction cases. the case 2, 3, 4 are 
predicted to default in their seventh month, case 1 is 
predicted to default in sixth month, and case 7 is 
predicted to default in forth month. Moreover, if the 
probabilities are all higher than cut-point within the 
period under observation (16 months), these cases 
are predicted to keep non-default status within their 
16 months. 

 

Table 1  Survival rates of prepayment for HR 

4.3 Model performance 

In order to confirm the stability of predicted models, 
this study applies 10-fold cross validation to build the 
PHM in both segment model and the whole model. 
This study divided the samples into 10 mutual 
exclusion groups, and selected one group as test data 
to validate the model in each time. Remains are train 
data to construct default predicted model. 

In this study, we adopt the revised concept of 

confusion matrix (Berry & Linoff, 2004) to calculate 

the models’ accuracy rate (AR). As Table 3 shows, 

the gray area is successfully predicted. It represent 

Cut-off point 0.984 0.883 0.736 0.536 0.376 

NO Actual time t=4 t=5 t=6 t=7 t=8 

1 6 0.987 0.887 0.715 0.488 0.290 

2 10 0.989 0.899 0.742 0.528 0.332 

3 7 0.989 0.898 0.741 0.526 0.331 

4 13 0.989 0.898 0.741 0.527 0.331 

5 0 0.998 0.977 0.937 0.871 0.788 

6 0 0.990 0.912 0.772 0.575 0.385 

7 7 0.984 0.862 0.661 0.413 0.218 

8 0 0.997 0.969 0.917 0.830 0.725 

9 0 0.997 0.972 0.923 0.842 0.744 

10 9 0.996 0.960 0.893 0.785 0.658 



the predict lifetimes are earlier than actual lifetime. 

Accordingly, the AR of one of the whole models is 

69.62% (=9852/14152×100%) 

This study provides the best integrate model to 

prove prediction of the lifetimes of borrowers, as a 

result, this study decide to select the best AR of each 

group. From the Table 4, we find that both train data 

and test data’s average ARs in segment models 

(68.72%, 68.69%) are above whole models (67.70%, 

67.71%). Thus, comparing with the whole model, to 

segment borrowers can provide more efficient 

prediction and obtain more information. 

Then we select HR and MR in the whole model, 

when both AR of HR and MR (61.62%, 62.04% and 

72.54%, 73.14%) are respectively higher than the 

segment model (56.35%, 56.51% and 71.82%, 

71.74%). LR from segment model is selected, 

because the AR ( 82.02%, 81.78%) are higher than 

the whole model (69.67%, 69.34%). Therefore, HR 

and MR in the whole model are combined with LR 

of segment model, to design an integrated model 

with higher AR (70.95%, 71.26%) than other 

groups. 

 

          Table 2  AR of different groups unit: % 

   1 2 3 4 5 6 7 8 9 10 Average 

Whole 

model 

total 
Train 68.25 67.50 66.82 67.16 68.10 66.75 65.93 68.02 68.91 69.62 67.70 

Test 70.95 70.48 69.04 69.68 70.06 67.71 66.56 68.05 64.35 60.27 67.71 

HR 
Train 62.32 61.39 60.73 61.66 62.28 61.38 59.13 60.36 63.62 63.34 61.62 

Test 63.44 63.95 69.05 65.99 62.59 61.39 69.90 63.10 49.15 51.87 62.04 

MR 
Train 72.89 72.16 71.59 71.73 72.90 70.85 71.18 74.78 72.90 74.45 72.54 

Test 74.30 75.26 71.45 75.31 72.85 75.83 67.08 83.30 75.44 60.60 73.14 

LR 
Train 70.28 69.74 68.88 68.66 69.71 68.74 68.34 69.60 70.90 71.86 69.67 

Test 77.00 71.26 65.70 72.71 76.81 65.46 61.11 54.11 77.48 71.74 69.34 

Segment 

model 

total 
Train 68.78 68.64 67.16 68.41 69.33 68.05 67.35 68.80 69.73 70.92 68.72 

Test 71.58 71.44 73.05 68.34 69.42 68.91 70.31 70.53 63.27 60.01 68.69 

HR 
Train 56.95 56.31 53.87 56.17 56.88 55.95 54.18 56.92 58.13 58.13 56.35 

Test 59.52 58.84 62.76 52.55 57.31 51.87 64.97 61.22 46.60 49.49 56.51 

MR 
Train 71.68 71.35 70.87 71.32 72.12 70.79 70.79 71.64 72.71 74.88 71.82 

Test 74.48 75.26 75.13 74.96 72.50 76.71 68.30 75.92 65.61 58.49 71.74 

LR 
Train 81.58 82.41 80.93 81.79 83.16 81.44 81.34 81.77 82.09 83.65 82.02 

Test 84.75 84.06 84.78 81.64 82.37 82.37 80.68 76.33 83.78 77.05 81.78 

Integrated model 
Train 71.23 70.83 69.99 70.61 71.63 70.10 69.35 71.22 71.85 72.72 70.95 

Test 72.98 73.35 74.06 73.49 71.52 72.16 71.71 73.90 67.79 61.67 71.26 

Table 3  Confusion matrix of lifetime prediction 

Predicted (month) Non* 3 4 5 6 7 8 9 10 11 12 13 14 15 total 

Actual  

Lifetime 

(month) 

Non* 9456 5 41 127 122 364 288 305 188 184 159 101 61 51 11452 

S(4) 5 0 1 1 1 6 1 0 2 1 0 1 0 0 19 

S(5) 23 2 5 7 9 11 3 8 4 5 6 1 0 2 86 

S(6) 74 2 9 13 13 25 13 17 9 7 4 7 4 0 197 

S(7) 150 4 14 22 16 24 12 19 14 3 8 5 1 2 294 

S(8) 269 3 11 14 11 29 12 16 5 5 4 7 0 0 386 

S(9) 271 1 5 8 9 12 16 9 7 7 6 8 4 0 363 

S(10) 345 2 0 6 5 10 7 11 6 2 6 1 1 1 403 

S(11) 206 0 0 0 1 6 4 9 7 4 2 1 6 1 247 

S(12) 209 0 0 0 0 1 3 6 6 4 1 0 1 0 231 

S(13) 184 0 0 0 0 2 5 2 1 3 1 1 0 0 199 

S(14) 121 0 0 0 1 1 0 0 1 2 1 2 0 0 129 

S(15) 83 0 0 0 0 0 0 0 0 1 0 0 0 0 84 

S(16) 56 0 0 0 0 0 0 0 0 0 1 0 0 0 57 

S(17) 5 0 0 0 0 0 0 0 0 0 0 0 0 0 5 

 Total 11457 19 86 198 188 491 364 402 250 228 199 135 78 57 14152 

* non-default 

 



5 CONCLUSION 
More and more companies realize mining useful 
information from a large number of data is not easy 
in the era of big data. They have begun to use 
intelligent technology and try to find the hidden 
information from consumer behaviors. This study 
provides a two-stage intelligent predicted model and 
adds the concept of borrower segmentation into 
default predicted model. In order to improve the 
process of approval departments and ensure the 
smooth operation of the bank, banks must effectively 
prevent the occurrence of default. Recognizing bad 
and good borrowers is essential part to improve the 
process, from the standpoint of customer relationship 
management (CRM), predicting lifetime of 
borrowers is also important to ensure the steadily 
operate in banks. As a result, this study applied SOM 
to solve the urgent issue and find 3 groups of 
borrowers, then we predict the lifetime of borrowers 
by using PHM. 

We divide borrowers into 3 groups according their 

personal information. The result shows that different 

groups have significant characteristics. Highest risk 

group and higher risk group income average are 

much higher than other groups and most of them 

work in finance or insurance industry. It means that 

people with high income may default easily in this 

study. It is different from common sense that negative 

correlation between income and default. However, 

the possible reason is that the loan purpose of the 

borrowers in this group is investment. On the one 

hand, borrowers get the loan easily due to their high 

income; on the other hand, they judge themselves 

better than others in regard to investment skills or 

personality attributes according to overconfidence 

theory (Baker & Nofsinger, 2010).  

They often ignore or underestimate some 

objective information contrary to their knowledge 

and tend to take enormous risk in investment just 

depend on their subjective information. It may cause 

to fail easily in investment and then default.  

This research applies PHM to predict lifetimes of 

two kinds of data. The results show to segment 

borrowers by SOM can improve the prediction of 

lifetimes.  

We find that the whole models’ ARs of HR and 

MR in are higher than the segment models’. This 

study also find that AR of LR in the segment model is 

higher than AR of LR in overall sample model. As a 

result, HR and MR in the whole models are 

combined with LR in the segment model. The AR of 

integrated model is significantly higher than AR of 

the whole model.  

This study suggest that banks can use integrated 

models to predict the lifetime of borrowers and 

design appropriate projects to different groups, it can 

help banks develop their personal credit loan 

efficiently. In further study, we will continuously 

seek more significant factor to model better 

prediction framework. 
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Abstract
Purpose–Cultural creativity industries are one of the most promising industries

in 21Century, and its economic benefits go up to $22 billion per day throughout the
world. And the animation industry plays an important part of the cultural creativity
industries, which with the significant characteristic of the long life cycle, low energy
consumption, and high value-added. The United States, Japan, South Korea have
successfully established their own animation mode of operation. However, China still
remains on the elementary stage of exploring. Therefore, in this paper, we synthesize
the mature experience of the mentioned countries and Taiwan area (the Animated
spokes-character of 7-ELEVEN) on animation model of operation to explore a
suitable way to advance China’s animation industry. Additionally, we will also discuss
how the match-up between Animated spokes-characters and brand image and how the
attractiveness of Animated spokes-characters affect consumer’s purchase intention
and brand loyalty.

Design/methodology/approach–This study establishes structure model in the
base of match-up hypothesis, to discuss how the match-up between Animated
spokes-characters and brand image influences consumer’s behavioral intention and
innovate the new animation operation mode which is contained “store brand-
Animated spokes-characters- cartoon / movie- derivatives- theme park”. Data were
collected from Chinese consumer by questionnaire and discussed Chinese
consumer’s behavioral intention for the new animation operation mode.

Results–In this research we find five findings: 1.Advertising attitude and Brand
association positively effects on behavior intention. 2.The match-up between
Animated spokes-characters and brand image(consistence) facilitate raise consumer’s
attitudes toward advertising. 3.The attractiveness of Animated spokes-characters
(source attractiveness) is highly effective in the brand association. 4.Consistence
positively effects on behavioral intention via advertising attitude. 5.Source
attractiveness has a significant positive effect on behavioral intention via brand
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association.
Implications/Value–The findings from this study indicate that the match-up

between Animated spokes-characters and brand image influences firm’s brand
extension positively. It is particularly important for China to create New type of
animation mode and extend store brand by using the Animated spokes-characters.
This paper can help to understand consumer’s behavioral intention in store brand of
Animated spokes-characters, and provide implications to innovate new animation
operation mode.

Keywords–store brand of animated spokes-characters; match-up hypothesis;
innovative animation mode of operation; behavioral intention; source attractiveness.

Introduction
John Hawkins (2001) firstly proposed the concept of "creative industries" in

<The creative economy>. Nowadays, Scholars in academia and industry argue that
cultural creative industries not only directly present the essence of economic benefits
but also for the development of cultural activities(Fang & Ping, 2014). In the
twenty-first century, the cultural creative industry is considered to be one of the most
promising industries, and its economic benefits go up to $22 billion per day
throughout the world. Additionally, the animation industry plays an important part of
the cultural creativity industries, which with the significant characteristic of the long
life cycle, low energy consumption, and high value-added.

The United States, Japan, South Korea have successfully established their own
animation mode of operation. At the start of sixties century, The United States has
implemented animation mode of operation and developed cultural and creative
industries ,which involved in Multimedia, Real estate development, Visual art, and
Tourism. For the Next, Japan developed the animation operation mode in the basic of
cartoon creation and combined with cartoon TV/movies, and derivatives. In the 1980s,
getting rid of the restriction of Japan and the United States, South Korea have
succeeded in developing new mode, which contained games, cartoon films and
derivatives (Pan, 2010). However, China still remains on the elementary stage of
exploring ,which is still in the embryonic stage, lack of market research link and
without connecting with animation character design and subsequent derivatives
(Wang, 2007). In the meantime, 7-ELEVEn in Taiwan launched its store brand
animation spokes-character “Open-Chan” on July11th, 2005, associated with the
development of film, animation, concert, derivatives, theme parks, and other
derivatives industry. Since launched the animation spokes-character, 7-ELEVEn have
earned net profit more than NT $500 million each year (Wu, 2008). Furthermore, this
animation operation mode combines with store brands and cartoon characters, it is
good to make up for the defects of the traditional operation mode. Therefore, this
study synthesize the mature experience of the mentioned countries and Taiwan area
(the Animated spokes-character of 7-ELEVEN) on animation model of operation to
explore a suitable way to advance China’s animation industry.

Although celebrity endorser can strengthen the link between consumer and brand
in their own characteristics when shaping a good image, they also have a cumulative
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damaging effect, which relations can turn sour and perceptions can change (Fufeng
Xiao, 2005). Similarly, the commodity characteristics on authorized animation
spokes-characters may be easy to fuzzy its enterprise endorsement. Instead, store
brand animation spokes-characters can reduce the distance between enterprises and
consumers, and encourage consumers to expand their liking from spokes-character to
brand and its products(Huang & Hsieh,2011). During previous studies, scholars
researched that spokes-characters with the pleasant image will enhance consumer
brand attitude, and contributed positively attitude toward advertising(Chen, Chang,
Besherat A, & Baack, 2013) and purchase intention. Whereas these previous studies
are limited to investigate the celebrity effect on advertising attitude and purchase
intention, they focus solely on the animation spokes-characters who effect on
advertising, brand association and behavior intention(Choi & JG, 2012). Heiser
researched animated spokes-characters and human spokespersons and indicated that
advertising efficacy of animated spokes-characters exceeded that of human
spokespersons (Heiser Sierra, & Torres, 2008).Therefore, It is a worth issue to
investigate the designing of animation spokes-character who can embody company’s
spirit.

Therefore, The objectives of this study, are 1. to investigate the effect of
advertising attitude and brand association on consumer behavior intention and 2. to
test match-up hypothesis theory and source attractiveness in advertising attitude and
brand association. The article is organized as follows. Firstly, we present an overview
of literature regarding behavior intention, advertising attitude, brand association,
consistency, and attractiveness. Secondly, we focus on our hypothesis and analyze
data which was collected from Chinese consumer by questionnaire. Finally, we
discussed Chinese consumer’s behavioral intention for the new animation operation
mode, which is contained “store brand- animated spokes-characters- cartoon/movie-
derivatives- theme park”.
Literature review and Hypotheses development
 Advertising attitude and Behavior intention

Behavior intention refers to the tendency consumers take specific actions to
product and business, or the possibility of taking some subjective behavior(Folkes,
1988). Behavior intention can be divided into five dimensions, willingness to pay,
loyalty, internal responses, external responses and transfer (Parasuraman , Leonard
L .Berry, & Valarie A. Zeithaml, 1991). Behavior intention is not only a reliable
measurement to predict the behavior of the individual variables but also an important
index for predicting consumer behavior(Hellier, Geursen, Carr, & Richard 2003), and
is the judgment or opinion about buying a particular product again from the same
enterprise under the premise of the current and possible condition of an individual.
Although most scholars have examined the impact of celebrity endorsement on
"purchase intention", in the case of store brand animation spokes-characters, the
impact on consumers is not limited to purchase intention, but brand loyalty. Therefore,
This study will investigate consumer’s advertising attitude and brand association, in
two aspects from behavior intention about "purchase intention" and "brand
loyalty"(Shiau, 2014).
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Advertising attitude is commonly used to assess the effect of marketing, which
refers to consumer’s preferences for goods or services, and is the trend in response to
advertising after the stimulus(Yingjie Wang, 2009). Advertising attitude will directly
effect on purchase intention and brand attitude(Suh & Yi, 2006). And advertising
content value will positively affect consumers' attitude toward advertising and then
influence the purchasing behavior(Wen, 2012). Scholar also proved that people who
are good-looking, attractive and appealing are particularly used as endorsers by
advertising can provoke emotional and attitudinal reactions, after comparative study
on nostalgia advertisement and nonnostalgia advertisement (Bambauer-Sachse &
Gierl, 2009). Thus, it is essential to know how advertising effects on purchase
intention. The measurement methods of loyalty, divided into the direct and indirect
measurement. Most of scholars measured loyalty from direct ways, ignored the
indirect measurement method(Yoo, Donthu, & Lee, 2000).However, the influence of
advertising on brand loyalty is not directly, but via their impact on consumer
perception of quality of products and brands, finally shaping the brand loyalty.
Previous scholars believed that advertising does not directly affect on brand loyalty,
but plays an important role in maintaining brand loyalty. Advertising will directly
affect brand loyalty, from a marketing communication point of view (Agrawal, 1996;
Moorthy & Hawkins, 2005). Therefore, on the basis of the previous discussion, we
posit the following hypothesis that :

Hypothesis 1: Advertising attitude positively effects on Behavioral intention.
Hypothesis 1-a: Advertising attitude positively effects on behavior intention of

purchase intention.
Hypothesis 1-b: Advertising attitude positively effects on behavior intention of

brand loyalty.
 Brand association and Behavior intention

Brand association is an important part of brand equity and refers to consumer
different reaction to brand marketing activities on the basis of their brand
knowledge(Chundong Zheng & meng Zou, 2014). In customer’s memory, the brand
association can help them to process and obtain information, create a positive attitude
to make option, and benefit to implement differentiation position and extent brand
strategy. Recently, scholars focus their attention on the influence of celebrity endorser
on advertising attitude, brand attitude and purchase intention and explore the effect
more on brand image, but less on the brand association(Kleijnen M, Ruyter, &
W.Andreassen, 2005). But Store brand animation spokes-characters is designed from
enterprise’s store brand, brand recognition, philosophy, who mainly influence
consumer’s brand association, and appeal them to buy the product or service, finally
positively effects on brand image and loyalty. Obviously, brand image is shaped by
propaganda activities, marketing activities, and consumer’s own characteristics. The
basis of the image is a brand association, which consists of perceptual nodes linked to
the brand node in memory. Thus, Brand association is important elements which
determine store brand and subsequent derivatives developing. In consumer’s memory,
brand image is the subjective awareness reflected from the brand association (Shiau,
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2014), which is as the parts of the brand image and the result of the overall output of
different products on brand and formation of a unique brand image. Therefore,
consumer’s brand image considerations indeed dominate their choice during a
purchase. Thus, this study will refine brand image to explore the influence of brand
association.

Brand association can consolidate consumer’s purchase intention(Romaniuk &
Nenycz-Thiel, 2013),when making a purchase decision, it will help consumers find a
potential clue and meet their first needs of brand information. The combination of
brand association is brand awareness, which plays a vital role in the process of
purchase decision, will affect consumer’s purchase decision, and their buying
behavior( Kotler P & Keller, 2006). Thus, It is necessary to explore the influence of
brand association on purchase intention. Brand association is also the foundation of
consumer’s purchase decision and brand loyalty, which is on behalf of the intrinsic
value of the brand. In addition, high brand equity is unique than low brand
equity ,The core of brand association is the key factor on brand assets, which may
finally transform into intangible assets of enterprise(Chen, 2001). Scholars pointed
out that the quality of consumer’s perceived will affect satisfaction, and ultimately
affect on brand loyalty. Therefore, we suggest the following hypothesis that:

Hypothesis 2: Brand association highly effective on behavior intention.
Hypothesis 2-a: Brand association positively effects on behavior intention of

purchase intention.
Hypothesis 2-b: Brand association positively effects on behavior intention of

brand loyalty.
The effectiveness of endorser generally can be classified into four major

categories, the source credibility model, the meaning transfer model, the source
attractiveness model and the match-up hypothesis model(Liu, Huang, & Jiang, 2007).
This study will explore the effectiveness of animation spokes-character on the
match-up hypothesis model and the source attractiveness model.
 Consistency and Advertising attitude

Consistence being based on Social Psychology is mainly used to explain what
consumer advertising attitude to and marketing expectations. evolved from Schema,
which defined as the degree of the match-up between stimulating information and
consumer Schema. In this study, the match-up between animation characters and
brand refers the degree of consistency between the image of animation
spokes-characters and consumer’s perception of animation characters image (Lee ,
Kim, 2015).

When endorser is not consistent with brand image, the involvement degree is low,
and consumers will not have motivation and ability to focus on the information, and
poor attitude toward advertising, the level of involvement depends on consumer’s
motivation and ability to deal with information during watching advertising. When
spokes-characters image consistent with the brand, consumers will have a positive
attitude to products( Koerning & Page, 2002). Austad pointed out that consistency
between the spokes-characters and products will affect the result of endorsement,
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especially play a key role in advertising effect(Choi & Rifon, 2012). Scholar also
researches the customer’s group of 7-Eleven in Taiwan and showed that consumers
perceived the consistency degree of animation spokes-characters and brand is high,
the credibility of enterprise and animation characters are thought to be higher(jianhua,
2010).When the consistency of animation spokes-characters and brand increase, the
association between the endorser and brand will increase, with higher match-up
between animation spokes-characters and brand, the credibility of advertising product
will increase more(Yoo, 2013) Therefore, this study proposes the following
hypotheses that:

Hypothesis 3: Consistency has positively impacted on advertising attitude.
 Attractiveness and brand association

Brand association divided into three dimension, attributes, benefits and attitudes.
The creation, marketing, and promotion of store animation spokes-characters are
closely related to company’s products, brands, and organizations. Some aspect of
elements will promote consumers to associate with different information of the
company. However, Scholar were a lack of unified effective claims in the measured
way of brand association for a long time. Someone think the measured way of brand
association is the same as brand loyalty(Broyles, Schumann, & Leingpibul, 2009),
another think it was deviation if brand association and loyalty were put in the same
copies questionnaire measurement, and it is hard to confirm the effectiveness of them.
Attractiveness theory comes from ‘Source effectiveness model’(Ohanian R 1990),
which can be divided into ‘Source attractiveness’ and ‘Trustworthiness’. The previous
study of spokes-characters focus on Source attractiveness, Trustworthiness, Expertise,
product-celebrity match, Type of products and information and participation (Erdogan,
1999). Ohanian(1990)argued that Source effectiveness model depends on Source
attractiveness, expertness, and trustworthiness to analyze the factors of the
communicator and model contends. Attractive spokes-characters can enhance attitude
towards advertising and brands, and is ambiguous on generating repeat purchase
intention. Thus, attractiveness is considered to be an important factor in increasing the
persuasiveness of marketing messages. Animation spokes-characters is one type of
endorser during the creation of a brand asset and the unique identifier of corporate.
Specifically, the persuasion of attractiveness happens when consumers are motivated
to associate themselves with endorsers who are deemed to be appealing to them in
terms of their preferences, beliefs, behaviors or attitudes. Thus, the physical
attractiveness of endorsers can influence consumers to act and behave favorably
toward the endorsed brand, affecting consumer’s attitudes and behaviors, finally it can
enhance and established brand equity. When attractive spokes-characters endorsed
attractive products, consumer is able to establish an association with the attributes and
characteristics of brand via the endorser, finally have positive attitude on product and
pleasure experience, even transferred their positive feelings into endorsement of brand,
such as the animation spokes-characters “Open-Chan” in Taiwan 7-ELEVEn( Huang,
Hsieh, & Chen, 2011). However, there is little research about the influence of
spokes-characters attraction on brand association. Therefore, this study attempts to
explore the relationship , and puts forward the following assumptions:
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Hypothesis 4: Attractiveness of animation spokes-characters have positively
impacted on Brand association.
 Consistence, advertising attitude, and behavior intention

During watching advertising, consumers more easily identify advertising content,
and have high motivation and ability to absorb advertising information, then have a
positive attitude toward advertising content because of the consistency between
endorser and brand(Fiske & Taylor, 1991), though a positive attitude to advertising,
consumer will evaluate potential purchase motivation and positive emotion( Koerning
& Page, 2002). It has been proved that consumers will have more positive attitude to
advertising when in the consistency between endorser and brand than without any
consistency between endorser and brand. Also, consistency between endorser image
with the brand in high degree will be a stronger influence purchase intention,
corporate image, credibility, and loyalty(Kim, Lee, & Prideaux, 2014). Therefore, in
order to examine this, the following hypotheses is proposed:

Hypothesis 5: The consistency between animated spokes-characters and brand is
positively effective on behavior intention via advertising attitude.
 Attractiveness, brand association, and behavior intention

Spokes-characters attractiveness does not directly affect on consumer’s purchase
behavior (Pornpitakpan, 2003), but influence consumer’s advertising attention via
external factors, such as movement appearance and voice ,which is a benefit to
produce good purchase intention(Neeley& Schumann, 2004). Hence, the following
hypothesis is presented as:

Hypothesis 6: The attractiveness of Animated spokes-characters is highly
effective on behavior intention via brand association.

Fig1:Globa model of the research

Research method
 Design

Before questionnaire investigation, this study introduce Taiwan 7-Eleven
animation spokes-characters “Open-Chan” and its derivative industry through pictures
and video advertising about Open-Chan’s birthday and New Year. After having a
certain understanding of survey content, respondents filled out the questionnaire. The
most scopes of distribution are teachers, students, and consumers in the south campus
of Sun Yat-Sen University et al. Questionnaire and interview process lasted for 15
minutes from December 28, 2015, to February 4th,2016. In order to avoid interference,

H6

Behavior intention
Advertising attitude

Brand association

Consistent

H5
H3 H1

Source attractiveness
H4

H2
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this study experienced two times pre-test stage with the same video and image content
and find the most suitable survey questions.
Results
 Reliability and Validity Analysis

Reliability analysis is mainly used to analyze the reliability and validity of the
questionnaire. As for factor analysis of principal components, the maximal method in
variance rotation was adopted in this study, factors with eigen values greater than 1,
and research common factor greater than 0.5 factors(Hair, Anderson, Tatham, & Black,
1998). In addition, the study was adopted to measure the consistency of the items in
the respective dimensions Cronbach’ α value, a higher α value indicates higher
reliability. Usually higher than 0.7and 0.98 is high-reliability value standards. From
table 1,the Cronbach’ α were higher than 0.8, thus indicating the reliability of the
questionnaire should be acceptable, which conform to Hair et al.’s ideas.

In terms of validity, the questionnaire contents in this study are theory-based.
The questionnaire contents of past researches served as references, which were
revised and discussed with practical and academic experts. Then the questionnaire
contents were amended again. Hence, there should be a considerable degree of face
validity and content validity, 1998), and the items of factor loads in the respective
dimensions with absolute values of greater than 0.5 were extracted(Shiau, 2014), as
shown in Table 1.

Table 1: summary of reliability and validity analysis
Dimension Cronbach’s α Dimension Cronbach’sα

Behavior
intention

Purchase intention 0.843 Advertising attitude 0.888
Brand loyalty 0.894 Brand association 0.918

Consistence 0.874 Attractiveness 0.918

 Sample characteristics
As shown in Table 2 that this study was distributed 635 questionnaires, a total of

583 valid questionnaires were recovered, with the valid questionnaire response rate of
91.8%. Among the study samples, average monthly income or pocket money, the
respondents with less than 1,000 (RMB) disposable income accounted for 52.3%. In
term of selection of animation spokes-characters endorsement of goods, the majority
of respondents primarily considerate the attractiveness of animation spokes-characters,
which account for 58.3%, followed by their pleasure(46.8%) and price (43.9%). It
shows that the price of virtual spokesperson's endorsement is not the most important
factor to promote consumers to purchase. In term of willing to pay for derivative
products, with total 507 copies (86.9%), which showed that the majority of consumers
are willing to buy animation spokes-characters subsequent derivative products.
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Table 2: Sample Profile

Variable Frequency Percentage(%) Variable Frequency Percentage
(%)

Gender Willing to pay for derivatives

male 243 41.7 pay 507 86.9
female 340 58.3 Unpay 76 13.1

Age Monthly pocket money
﹤16years old 219 37.6 Without 90 15.4
17-25 years old 298 51.1 ﹤1000RMB 305 52.3
﹥26 years old 66 11.3 1001-2000 RMB 110 18.9

Education 2001-3500 RMB 14 2.4
Below senior high

school
222 38.1 3501-5000 RMB 21 3.6

University 319 54.7 5001-8000 RMB 19 3.3
Master/Doctor

degree
42 7.2 ﹥8001RMB 24 4.2

 Factor analysis
In this study, Behavioral intentions, Advertising attitude, Brand association, the

consistency between animation spokes-characters and brand, and Attractiveness of
animation spokes-characters are in five dimensions by factor analysis (As shown in
Appendix).
 Regression analysis

As shown in table 3. Hypothesis1-a, regression coefficient is 0.661, F value is
249.343; sig ≤ 0.01, Hypothesis1-b,regression coefficient is 0.566. F value is 188.774,
sig ≤ 0.01, this conclusion was confirmed scholar point of view(Wen, 2012) Therefore,
Hypothesis 1, including H1-a and H1-b were established. Hypothesis 2-a, regression
coefficient0.890,F value is 370.708, sig ≤ 0.01. Hypothesis 2-b, regression coefficient
is 1.010, F value is 735.956 sig ≤ 0.01. This conclusion has confirmed scholars point
of view (Koll & von Wallpach, 2014; Kotler & Keller, 2006), so Hypothesis 2 is
established. Hypothesis 3,regression coefficient is 0.612, F value is 318.623, sig ≤
0.01, which has confirmed Choi & Rifon(2012) point of view, Therefore, Hypothesis
3 is established.Hypothesis4, regression coefficient is 0.383, F value is 191.972, sig ≤
0.01, which supported Walker & Dubitsky(1994) and Huang,(2011) point of view.
Therefore, Hypothesis 4 is established.
Table3: Summary of Regression analysis

Variables Unit regression

Independent variables Dependent variables
Regression
coefficient

F R2

H 1: Advertising attitude (A)
1a. Purchase intention 0.661*** 249.343*** 0.300
1b. Brand loyalty 0.566*** 188.774*** 0.245

H 2: Brand association (B)
2a. Purchase intention 0.890*** 370.708*** 0.390
2b. Brand loyalty 1.010*** 735.956*** 0.559



12

*P<0.1，**P<0.05，***P<0.01

As shown in table 4, consistency was significantly and positively correlated with
behavioral intention and advertising attitude, advertising as mediating variables have
a significant relationship with behavioral intention. In mediating effect, the regression
coefficient of consistency is 0.254; advertising attitude is 0.418, F value is 167.642,
sig ≤ 0.01. Therefore, Hypothesis 5 was established. And the regression coefficient of
Attractiveness is 0.173; the brand association is 0.672, F value is 429.647, sig ≤ 0.01.
Therefore, hypothesis 6 was established.
Table 4: Summary of Regression analysis of the mediating effect

*P<0.1，**P<0.05，***P<0.01

Discussion
This study mainly explores the correlations of animation spokes-characters,

including behavioral intention, advertising attitude, brand association, consistency,
and attractiveness, as well as the mediating effects of advertising attitude and brand
association. The whole hypothesis was established. Therefore, we suggest that before
designing animation spokes-characters to its own brand, enterprises should fully
consider the attractiveness and brand association of animation spokes-characters on
consumer effect, which will lead to influence consumer’s behavioral intentions. Such
as animation spokes-characters Open-Chan in Taiwan 7-ELEVEn,who is popular for
its consistency with brand and attractiveness, and respondents in China had desired to
buy its derivatives for the same reason. Therefore, the new animation operation mode
of the initial link can be established (shown in Fig 2).

Fig 2: The framework of new operation mode of animation
Previous scholars focus on image or brand loyalty attitude to measure brand

H 3: Consistence (C) Advertising attitude (A) 0.612*** 318.623*** 0.354
H 4: Source attractiveness (S) Brand association (B) 0.383*** 191.972*** 0.248

Variables Independent variables Dependent variables
Behavior
intention

Behavior
intention

Behavior
intention

Advertising
attitude

Brand
association

Purchase
intention

Brand
loyalty

Mediating
effect

H 5

Consistence 0.612*** 0.552*** 0.254***
Ad attitude 0.608*** 0.418***
R2 0.354 0.253 0.325 0.364
F 318.623*** 197.066*** 279.176*** 167.642***

H 6

Attractiveness 0.383*** 0.492*** 0.173***
Brand
association

0.957*** 0.672***

R2 0.248 0.258 0.575 0.596
F 191.972*** 201.576*** 784.860*** 429.647***

Store brand Animation
spokes-characters

Animation
film

derivative Theme-park
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association. However, this study has confirmed that is more suitable to explore brand
association in brand attributes, future research can adopt this method.

Recommendations
At present, the United States, Japan, South Korea have successfully established

their own animation mode of operation. However, China still remains on the
elementary stage of exploring, mainly use Japanese animation operation mode, which
is contained “comic design - animation film/TV - derivatives". Chinese animation
operation mode lack of market research and development but foreign operation are
designed from the cultural field of materials, developed movies and other media by
creating cartoon characters, and finally developed its corresponding derivatives.
According to this study, a new model of animation operation mode can help to
maximize the impact of advertising efforts in order to generate positive behavioral
intentions, marketers could use this research as a reference framework when selecting
appropriate endorser.

The store brand of animation operation mode is not only benefited for a company
to extends its diversity brand and industrial chain but also is good to expand market
share of enterprises from different areas. At the same time, the new animation
operation mode can help enterprises avoid image crisis of celebrity spokesperson, and
break the limit of authorized animation spokes-characters, making up for the "gap"
problems of existing animation operation mode after market long-term precipitation
and accumulation. Therefore, enterprises can refer to this study new animation
operation mode in the future.
Limitation

Due to the limited of advertising video and pictures production, this study is not
perfect to show the image of 7-ELEVEn animation spokes-characters in Taiwan.
During the investigation, advertising video and pictures are showed once time,
respondents finish the questionnaire with his first response, which has a gap with
advertisements in real life with repeated and long time reading. In addition, the
representative of the sample is limited because it based on cost and time
considerations, the respondents are focused on teacher and student groups, social
groups are less.
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Appendix
Table 5: Summary of Behavior Intention Statistics

Dimension Questions
Factor

load

Eigen

value
coefficient

Cronbach’

sα

I.

1a. Purchase

intention

KMO:

0.785***

(Shiau H-C,

2014)

I1.If 7-ELEVEn in Chinese mainland have Open-Chan, I will

buy it

0.875 0.735 0.846***

0.843

I2.If the price of Open-Chan in Chinese mainland have rose, I

will also buy it

0.842 0.709 0.842***

I3.If the price of Open-Chan in Chinese mainland is the same

as Taiwan, it is value

0.788 0.621 0.791***

I4.If other competitor sale animation characters product, I just

buy Open-Chan product

0.813 0.661 0.822***

1b. Brand

loyalty

KMO:

0.879***

I5.7-ELEVEn is my first choice 0.859 0.737 0.862***

0.894
I6.I will consume again in 7-ELEVEn 0.799 0.638 0.803***

I7.I am willing to buy a new product launched by 7-ELEVEn 0.832 0.693 0.831***

I8.I will recommend someone to consume in 7-ELEVEn 0.881 0.776 0.877***
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Table 6: Summary of Advertising attitude and Brand association Statistics

(Shiau H-C,

2014)

I9.The product quality of 7-ELEVEn is better than other

competitor

0.816 0.666 0.815***

Dimension Questions
Facto

r load

Eigen

value
coefficient

Cronba

ch’s α

A.

Advertising attitude

KMO:0.881***

(Chia-Ching Tsai & Wu,

2011)

A1.Open-Chan give me positive feelings 0.753 0.566 0.749***

0.888

A2. I like Open-Chan advertising 0.833 0.695 0.831***

A3.I prefer the advertising presentation of 7-ELEVEn 0.827 0.684 0.825***

A4.Open-Chan advertising is very interesting 0.853 0.728 0.851***

A5.Advertising can reflect the personality cheerful of

Open-Chan

0.701 0.492 0.713***

A6.Advertising of Open-Chan can attract people's attention 0.830 0.688 0.829***

B.

Brand

association

KMO:

0.932***

(Romaniuk &

Nenycz-Thiel

, 2013)

(Keller, 1993)

B1.

Product

attribute

b1.The prices of Open-Chan endorsement is reasonable

b2.the products of Open-Chan endorsement is various

b3.The product design of Open-Chan is exquisite, simple

packaging

0.646

0.679

0.691

0.490 0.656***

0.501 0.679***

0.561 0.694***

0.918

B2. brand

attribute

b4.I can associate with Open-Chan and 7-ELEVEn brand color

b5.I can associate with Open-Chan and 7-ELEVEn brand name

b6.I can associate with Open-Chan and 7-ELEVEn brand

Slogan

b7.The animation spokesman of 7-ELEVEn is different from

others

0.572

0.671

0.659

0.600

0.520 0.603***

0.667 0.698***

0.611 0.682***

0.481 0.620***

B3.brand

interest

b8.The environment of 7-ELEVEn is comfortable

b9.The staff service quality of 7-ELEVEn is good

b10.7-ELEVEn is popular by friends around me

b11.Additional services of 7-ELEVEn is comprehensive and

thoughtful

b12.The experience of consume in 7-ELEVEn make me

pleasure

0.675

0.761

0.708

0.702

0.774

0.516 0.661***

0.715 0.741***

0.607 0.694***

0.653 0.685***

0.710 0.758***

B4.

Organizati

onal

attitudes

b13.7-ELEVEn full of social responsibility

b14.The overall corporate image of 7-ELEVEn is good

b15.When someone mentions 7-ELEVEn, I'll give it a great

compliment.

0.698

0.686

0.747

0.504 0.687***

0.545 0.667***

0.566 0.743***
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Table 7: Summary of Consistence and attractiveness Statistics

*P<0.1，**P<0.05，***P<0.01

Dimension Questions
Factor

load

Eigen

value

coefficien

t

Cronbach’s

α

Consistence

KMO:0.886***

(Chia-Ching Tsai

& Wu, 2011)

C1.Open-Chan endorser 7-Eleven is reasonable

C2.Open-Chan endorser 7-Eleven is match

C3.Open-Chan’s headline is consistence with 7-Eleven

C4.Open-Chan’s image is associated with brand

C5.Open-Chan’s image is match-up with 7-Eleven

C6.Open-Chan’s personality is suitable to endorser 7-Eleven

0.815

0.843

0.781

0.704

0.850

0.711

0.664 0.801***

0.710 0.835***

0.610 0.787***

0.496 0.725***

0.723 0.844***

0.505 0.712***

0.874

Source

attractiveness

KMO:0.909***

(Wei & Wu,

2013)

S1.Open-Chan is cute

S2. Open-Chan is good looking

S3. Open-Chan is attractiveness

S4. Open-Chan is nice

S5. Open-Chan is cheerful, lively, sunshine

S6.I hope Open-Chan can be used as animation

spokes-characters in inland 7-Eleven store

0.862

0.892

0.899

0.888

0.762

0.758

0.742 0.863***

0.796 0.890***

0.80 0.894***

0.789 0.883***

0.580 0.754***

0.574 0.778***

0.918
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