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Abstract 
 

In this paper, a new matching recommendation algorithm is proposed to help enterprises 

find one or more proper celebrities from social media for their product endorsement. The 

fans group of a celebrity, his impaction value in the social media, as well as the matching 

degree between the celebrity and the product are selected to measure a celebrity. The 

attribute similarities between target customers of the product and fans of the celebrity are 

calculated via the Pearson similarity formula. Then, considering the impaction value of the 

celebrity and the matching degree of the celebrity and the product which can be accessed on 

the website or usually available from the enterprise, an evaluation index is proposed. We use 

some data from Sina Micro-blog, which is the most popular social media platform in China, 

to show the effectiveness of our proposed matching recommendation algorithm. Moreover, 

the analysis shows that a particular celebrity may suitable to endorse different product on-

line and off-line. 

Keywords: Celebrity endorsement, social media, Micro-blog, Recommendation Algorithm 

1. Introduction 

Endorsements are a common tool among manufacturers of retail products. One of the most 

important reasons to using endorsements is credibility and trust. Spokesperson is a broad 

concept, refers to the for-profit or non-profit for the enterprise or organization target and 

transmission services of special person [1]. Celebrity endorsement is a form of brand or 

advertising campaign that involves a well-known person using their fame to help promote a 

product or service. Manufacturers of perfumes and clothing are some of the most common 

business users of classic celebrity endorsement techniques, such as television ads and launch 

event appearances, in the marketing of their products [2]. 

There are a number of reasons why celebrity endorsements in advertising are so common. 

A celebrity endorsement can help build trust amongst current and potential customers, 

increase the chances of the brand being remembered, and attract new type of audiences. 

Endorsements also may increase the consumer's desire for a product. This is often achieved 

by implying that the particular celebrity is successful, talented, or attractive at least partly 

because of the product. Many people hold certain celebrities in high regard, thus an 

endorsement of a product instantly increases the amount of trust the consumer has in the 

brand. Another important reason why celebrity endorsements are so common in advertising is 

brand recall. There are a huge number of products being marketed to consumers all the time, 

so it is essential for a brand to find a way to stand out in the crowd and be remembered. If a 

customer sees an advertisement involving his or her favorite celebrity endorsing a particular 
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product, then his or her chances of remembering that product will be greatly increased [3]. 

Many studies show strong support for the use of celebrity endorsements, arguing that 

celebrities help make brands recognizable and create a positive brand attitude [4], enhance the 

likelihood of purchase [5], foster brand loyalty, and positively impact word-of-mouth [6]. 

Moreover, these credible endorsers can produce more favorable attitudes toward the 

advertisement [7-8] and intent to purchase the product [9-10]. The investigation of Bickart 

and Schindler [11] indicate that product information on online forums has greater credibility, 

is easier to relate to, and is more likely to evoke empathy with consumers than is the 

information on seller-designed websites. 

In the past, celebrity endorsements mostly were used on traditional media such as 

Television, Newspaper, Radio, Magzines and so on, to find a suitable celebrity to endorse 

product was difficult due to lack of data, and contained only minimal information about each 

node. Fortunately, the rise of the Internet has changed this dramatically [18] on new media. 

Crutchfield D. think celebrity endorsement in the era of new media still push product [12]. As 

the new media, social media marketing can satisfy the business enterprise different marketing 

strategies, can effectively reduce the enterprise’s marketing costs and can realize precise 

marketing to target user. It is a marketing method that really conforms to the demand of users 

[13]. Social media platforms, particularly in China, have great power on consumers’ buying 

behavior. According to HP’s research, top retweeted users in Sina Micro-blog focus more on 

amusement and lifestyles than top retweeted uses in twitter. Moreover, topics of celebrity in 

Sina Micro-blog have times more retweets than celebrity in twitter. Therefore, the marketing 

on social media become more and more important for enterprises in China. Sina released 

2012 annual report, at the end of last year, Sina social media users has exceeded 500 million, 

up 74% year from a year earlier, and 46.2 million daily active users, up 82% from a year 

earlier [14]. Some enterprise use Micro-blog as a new advertising media, some of them use it 

as a new direct sales channel, and some of them realized the communication and interaction 

properties of Micro-blog, then start a word-of –mouth marketing, however Micro-blog 

marketing is still in a preliminary stage. Celebrity endorsement is used in Micro-blog only in 

recent years, and rarely mentioned in the literature. Since the audience of celebrity in social 

media and traditional media is different, the product of celebrity endorsement is different. For 

example, most endorsement of Wu Qilong, who is a celebrity, relates to male product, while  

social media shows, 88.4% of his fans are female [17]. That means the endorsement of WU 

on social media maybe not still fit for the product which he endorsed in traditional media. 

Furthermore, the consistency of celebrities and his fans to some extent and the similarity of 

the celebrity fans and the target customers provide options for celebrity products. 

In the article of Goeldi A. who has measured the value of advertising through the analysis 

of the content of social media [15]. Crumpler R and Parsons T. Provides a way to use social 

media to get the conversation, and make use of the method to analysis the target of 

advertisement
[16]

. Although many literatures studied the social media marketing, but didn’t 

points out clearly how to use social media to select a celebrity, or a precise analysis of 

celebrity endorsement.  Currently, the method to determine spokesperson is mainly using the 

evaluation of target customer to the alternative spokesperson, which is selected by 

questionnaire. Questionnaire statistical quantity and the precision is limited. Social media 

closely linked celebrities and fans together. This group has their common attributes and 

features, the use of this feature for marketing can achieve the purpose of precision marketing. 

This article combined with the applications of recommendation algorithm, recommend 

celebrity for the enterprise on social media by calculating the attribute similarity between 

target customers and celebrity fans to reduce the cost and improve the efficiency of product 

endorsements for enterprises by using the greater amount of data from social media. Then 
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find the best advertising time through estimating the time distribution of celebrity fans 

activity, and maximized the positive effect or minimized the negative effect to the products 

during the endorsement course of celebrity. In addition, this paper also found the feature that 

the same product in a social media or out of social media match the different celebrity. 

The rest of the paper is organized as follows: in Section 2, the celebrity endorsement 

recommendation algorithms are provided. The proposed algorithm is proposed in Section 3. 

In section 4, we discuss the problems of optimal advertising time determination and how to 

deal with emergencies. In Section 5, some experiments are given to show the effectiveness of 

the proposed algorithm. Finally, we give some concluding remarks and future directions. 
 

2. Celebrity Endorsement in Social Media 

In this section, we propose a matching recommendation algorithm. The framework of the 

proposed algorithm is shown in Figure 1.  
 

Attribute 1 Attribute 2 Attribute M Attribute 1 Attribute 2 Attribute M

Fans
Target 

consumer

Celebrity Product

Influence

Endorsement

ability

cluster

Similarity 

calculate

Random 

sample

Matching

 

Figure 1. Conceptual Framework of the Proposed Model 

First, we cluster the attribute of celebrity fans, then find the attributes of pre-set target 

customer of enterprise, and calculate the similarity of both above. Secondly, we calculate the 

matching degree between the candidate celebrity and the product, last we add the celebrity 

influence and summary three items of above to get the value of some celebrity endorsement 

of a product. 

Analysis of celebrity fans attribute: 

Generally, attribute of fans involves: ID, nickname, regional, gender, birth date, label, 

level, number of focus on, number of fans, number weibo, school, Personal profile, integral, 

interest, blogs, medal, credit information, etc. 

The attribute of fans involves: ID, nickname, birth date, label, information of level, number 

of focus, number of fans, number of weibo, school, bio, integral, interest, blogs, medal 

information, credit information etc.  

For instance, the topics of the fans of an ID which are interested in are shown in Figure 2. 

The gender ratio of male and female fans is shown in Figure 3. The area distribution of fans is 

shown in Figure 4. 
 

http://dict.youdao.com/w/maximize/
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Figure 2. The Topics of Fans which are Interested in [22] 

 

Figure 3. The Gender Ratio of Fans [22] 
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Figure 4. The Geographical Distribution of Fans [22] 

In sum, firstly we need to determine the form and content of the fan’s data to get the 

attributes of the fans of celebrity. We cluster fans in all kinds of attributes and extracted the 

most important attributes, for example hobbies, gender, age, region etc. Secondly, determine 

the attributes of the celebrity on social media. In third, we determine the attributes of 

the target customer of enterprise, and the required attributes of enterprise to celebrity such as 

attractiveness, effectiveness, recent performance etc. 

Here, the fans of enterprise or enterprise seers brand is regard as the potential consumer., 

so the similarity of celebrity fans and the enterprise target customer determines whether the 

fans of celebrity is the target consumer or not. So J1 is the most important item and we give 

the biggest weight to J1, and let a1=0.6; Since celebrity influence determine the ability of 

activity, spread power and coverage of information, we regard it is the second important item 

for celebrity endorsement. We let a2＝0.3; In the past literature, the matching between 

celebrities and products is controversial because some studies suggest they must be matched 

and others are opposed. So in this study we give this item the minimum weight, let a3=0.1. 

 

3. Matching Algorithm 

Although recommender systems can be traced back to the extensive work in the cognitive 

science, approximation theory, information retrieval, forecasting theories, and also have links 

to management science, and also to the consumer choice modeling in marketing, 

recommender systems emerged as an independent research area in the mid-1990’s when 

researchers started focusing on recommendation problems that explicitly rely on the ratings 

structure [23].Recommender systems are personalized information filtering technology used 

to either predict whether a particular user will like a particular item (prediction problem) or to 

identify a set of N items that will be of interest to a certain user (top-N recommendation 

problem). 
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According to different recommendation algorithm, the recommendation system can be 

divided into the following categories: collaborative filtering recommendation system; 

content-based recommendation system; hybrid recommendation system and the rise of user-

product network-based recommendation system recently [24]. 

The personalized recommendation system is through the establishment of binary relation 

between users and information products, mining each user potential object of interest by using 

selection process or similarity relation. Then personalized recommendation and its essence is 

information filtering. In this paper, we recommend the suitable celebrity endorsements for the 

enterprise based on the idea of this algorithm by calculating the similarity of a celebrity’s fans 

and the target customers of product, the matching degree of celebrities and products and the 

influence of celebrity in the social media. The data we need to get including: (1) The label, 

ID, age, gender, region and level of celebrity fans; (2) The value of celebrity influence; (3) 

The attributes of products and target customers; (4) The requirements of enterprise to 

celebrity. 

Calculated in four steps: (1) Determine the alternate celebrities, get a random sample of the 

celebrity fans, clustering the fans attribute, and then calculate the similarity of the fans 

between celebrity and product; (2) Calculate the matching of celebrity and products; (3) 

Calculate the alternative celebrity influence with the known top celebrity influence ratio; (4) 

Above three product to get the final result. 

It has adopted many methods to calculate the similarity between users in collaborative 

filtering system. Most of these algorithms are based on scores of users to the products they 

like in common. Two of the most commonly used method is the Pearson correlation and 

included Angle cosine. Let S={S1,S2,…,SM} be the collection of all of the products,  rx,s is the 

rating of the user x to product S, ry,s is the rating of the user y to product S, the product 

collection of the rating of the user x and y is: Sxy＝Sx∩Sy. The method based on graph theory 

doesn’t need to calculate the Sxy of all user y, but directly determine the nearest neighbor of x. 

The Pearson similarity of user x and y is defined as: 
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The wimilarity of two vm-dementioned vectors x and y can be calculated by the following 
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Where x·y is the inner product of two vectors. Different system can adopt different 

similarity calculating method to make prediction score results as accurate as possible. 

In this paper, we will use the included Angle cosine method. First, to determine the 

matching degree of attributes the fans’ and the target customer attribute defined the rx,s as 

corresponding attributes value S of celebrity fans x, ry,s as corresponding attributes value S of 

the consumer y of product. S={S1,S2,…,SM} is a collection of attributes for all;  The overlap 

between x and y is  Sxy＝Sx∩Sy; The similarity of celebrity fans and the target consumer of 

product is J1; The ratio of celebrity influence A and the highest N is J2; The degree of the 

celebrity and enterprise requirements is J3. 

Then we have the following evaluation index which indicates the degree of celebrity 

endorsement of a suitable product, where a1, a2, a3 are the weights and satisfy: 
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J3= {The compatibility of celebrity to face with the enterprise requirements}                  (5) 

332211 JaJaJaJ 
                                                      

(6) 

 Here we default the fans of enterprise or enterprise seers brand is the consumer of it, so 

the similarity of celebrity fans and the enterprise fans determine if the fans of celebrity is the 

target consumer. So J1 is the most important item and we give the biggest weight to J1, and let 

a1=0.6; Since celebrity influence determine the ability of activity, spread power and coverage 

of information, we regard it is the second important item for celebrity endorsement. We let a2

＝0.3; In the past literature, the matching between celebrities and products is controversial 

because some studies suggest they must be matched and others are opposed. So in this study 

we give this item the minimum weight, let a3=0.1. 

 

4. Optimal Advertising Time Determination and Emergency 

We counted the activity time distribution of celebrities on Sina Micro-blog. The hour 

distribution of Yao’s tweets as follows: 

 

Figure 5.  The Vertical Axis Represents the Percentage for the Number of 
Micro-blog in This Hour of the Total Quantities of Micro-blog, and the 

Horizontal Axis Shows Hours [25] 

It can be seen from the activity time distribution of Yao is that the best time to advertise is 

at about 13 o’clock. Furthermore, the fans active rate is on the rise recently we can see from 

the fans active rate of history records given below. So it should be the appropriate time for 

advertising. 
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Figure 6. The Fans Active Rate of History Records (The Vertical Axis 
Represents Active Fans Rate for the Date, and the Horizontal Axis Shows the 

Date.) 

Emergencies include two cases, one is positive, this may be because of Outstanding 

performance of celebrity in their areas, or celebrity privacy news such as get marry and have 

children, and so on. Enterprises should seize this period of media attention, improve product 

visibility, increase advertising. 

One is negative, the sales of products that might directly have a negative impact, at the 

same time, the enterprise can choose to reduce exposure rate of product and celebrity at the 

same time, emphasize the positive image of the product or prove the reliability of the product 

indirectly with other methods. 

This can sometimes work against the brand if the celebrity starts to receive negative press. 

Money et al. find that both Japanese and Americans view endorsed products more positively 

in the presence of self-oriented negative information, a possible suspension of the famous 

fundamental attribution error in human judgment [19]. Des et al. report on an experiment to 

test the impact of negative publicity on celebrity ad endorsements [20]. Miller et al. study the 

overarching goal of this article is to stimulate managers to think more deeply about the 

interconnections between their core company values, the athlete endorsers they select, and the 

ultimate effect of those decisions on their brands in the marketplace if things grow [21]. 

 

5. Experiments and Discussions 

5.1. The Case of Changan Automobile Endorsement 

We use Sina Micro-blog as an example, and we choose the Qilong Wu, who is a 

Taiwanese singer and actor. Wu found fame in 1988, by joining the Taiwanese boy band, 

Little Tigers Team, performing alongside Alec Su and Julian Chen. Since then, his career has 

also expanded into film and television in Taiwan, Hong Kong and mainland China. As the 

alternative celebrity. The participants were 5000 fans of Qilong Wu and we screened 297 fans 

of level 3 or above as our research object. We got the following results through clustering the 

attributes of the fans: 

The label of the fans and the ID they pay attention Sx1={music24.7%, food22.3%, 

travel20.9%, home20.2%, fashion shopping11.8%}; The ages of his fan group Sx2={80s , 

90s}; Fans sex ration Sx3={13.9% male, 86.1% female}; Fans region Sx4={first-tier cities 

50.34%, second and third-tier cities 32.88%}; 
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Since Wu successfully endorsement the car of Chang’an offline, we tried to test whether he 

is suitable for the car on social media. The target customer attributes of Chang’an car 

Sy1={fashion, speed, film and TV, music, travel}; The age Sy2={26-35}; The sex ration 

Sy2={male}; The region Sy3={second and third-tier cities}. 




























citiestier - thirdand second

3526

,,,,

male

travelTVfilmmusicfashion

SSS yxxy 

                    (7) 

The influence of Wu is 1170 which is published on Sina statistical data, and the highest 

influence is 1322 of the celebrity Kai-fu Lee
[26]

. The influence algorithm of celebrity on Sina 

micro-blog as follow: 
coveragenpropagatioactiveness  cbaInfluence  (8) 

Because the successfully endorsement of Wu for Chang’an car in offline, we set J3=1. 

The calculation results are as follows: 
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Then, we have 

 
In the same way, we calculated the J1 and J2 of Kai-fu Lee and Jiong Hoo whose influence 

ranking in front of Wu and of Li-bo Zhou whose influence ranking behind Wu. J3 is the 

requirements of enterprise to celebrity, we find a total of ten requirements of Chang’an car 

from the business plan [27]. Here, we gave the same weight of each item and let J3=1, by the 

judge, the four selected representative conformity degree as Table 1.  

Table 1. Requirements of Chang’an Car for Eelebrity 

The requirements of Chang’an car to celebrity 
W

u 

Ho

o 

Zh

ou 

L

ee 

He must be the idol of 26-35 years old people 0.1 0.1 0.1 
0.

05 

He has a deep imprint in their growth 0.1 0.1 0 0 

He can dance and sing, his work is still popular 0.1 
0.0

5 
0 0 

His fans age in accordance with our sales people 0.1 0.1 0.1 
0.

1 

1

2

3

0.862

1170
0.885

1322

1

0.763Wu

J

J

J
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His effect of word of mouth is a powerful rallying 

point 
0.1 0.1 0.1 

0.

1 

Star cooperate degree is high and acting plan can 

also help products sales 
0.1 0.1 0.1 

0.

05 

He is a symbol of style and have time memory 0.1 0.1 0 0 

He is a heavy weight star and have the market 

effect 
0.1 

0.0

5 
0.1 

0.

05 

His independent personality and fashion 

corresponds to the product and he is the best 

appearance of the product 

0.1 
0.0

5 
0.1 

0

0 

He can enhance brand appeal and have 

internationalization 
0.1 

0.0

5 
0.1 

0.

05 

J3 11 0.8 0.7 
0.

4 

 

The calculation results show that: 
0.772

0.456

0.387

Hoo

Zhou

Lee

J

J

J







 

Therefore, we have 

.
 Hoo Zhou LeeJ J J   

The result show that the most suitable celebrity is Jiong Hoo to endorse the Chang’an car 

in the Sina Micro-blog, however Qilong Wu has endorsed Chang’an car off the social media. 

Even though Lee is the top one in the impaction list, and the male fans of Zhou is more than 

those of Wu’s, the total matching degree between Lee, Zhou and the Chang’an car is not quite 

high. Therefore, they are not suitable to endorse this brand, which is also show that the result 

of the proposed algorithm is reasonable. 
 

5.2. The Case Study of L'oreal Endorsement 

In this section, we use Sina Micro-blog as an example, and we choose L’oreal and its series 

brand ID such as Lancome, Vichy, LiFuQuan and L’oreal man as the research object. We try 

to test:  

(1)The spokesperson of L’orea offline have a Micro-blog ID, so if she still fit on social 

media.  

(2)Whether the celebrity which is suitable for L’oreal is also suitable for the series brand of 

it.  

(3)The best time for celebrity endorsement advertising.  

In this section, we will have the following tests. 

(1)We randomly selected 5000 fans from each ID of L’oreal, and we screened the fans of 

level 3 or above as our research object. Then we got the fans’ attributes through the clustering 

as follows:  
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Where a1 represents hobbies travel551, food 540, fashion 488, entertainment 483; a2 

represents first-tier cities 46.28%; a3 represents second-tier cities 45.19%; a4 represents male 

46%; a5 represents female 54%. 

Lee Bingbing has the highest influence on sina weibo of all spokespersons of L’orea 

offline, so we calculate the similarity between the fans of Lee and L’oreal on sina Micro-blog, 

and we got the attributes of the fans of Lee: 
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Where b1 represents hobbies: travel 344, food 510, fashion 428, entertainments 221; b2 

represents first-tier cities 36.41%; b3 represents second-tier cities 61.88%; b4 represents male 

58.6%; b5 represents female 41.5%. 

Calculating the similarity of rx1 and ry1, we can get 

J1＝0.983. 

The influence value of Lee is 925, the influence ratio with Lee Kaifu (The top influence 

celebrity of Sina Micro-blog) is 1322, then we can have 

J2＝0.6997. 

Since Lee has successfully endorsed for L’oreal offline, we regard the matching degree of 

Lee and L’oreal 

J3＝1. 

The value of Lee who as the endorsement of L'oreal on social media is  

JLee＝0.8997. 

Next, we choose two female celebrities Yao Chen and Xie Na whose influence ranking in 

front of Lee on Sina Micro-blog to compare with Lee. Since the career of Yao is similar to 

Lee, we give the matching degree between Yao and L’oreal J3＝0.8, and the career of Xie is 

as show hostess, we give the matching degree J3＝0.5. Then, it is easy to get the result as 

follows:  

JXie＝0.930 

JYao＝0.954. 

As it can be seen from the results  
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JLee<JXie< JYao, 

which shows that the effect of endorsement different due to the changes of environment. 

We have reasons to believe that Yao is the suitable celebrity for L’oreal instead of Lee on 

social media. 

To test (2), we calculate if Yao is the most suitable celebrity for the series brand of L’oreal 

by using the brand Biother as an example.  

The results showed that:    

JYao=0.947, 

JXie=0.944. 

The difference is only 0.3% between Yao and Xie, thus it can be seen that although Yao is 

the most appropriate as a spokesperson for L’oreal, but the result is not obvious when 

compared Yao and Xie who is the best one for Biother. So we have reason to believe that the 

series brand of same enterprise may need different spokesperson.  

Furthermore, there are men’s cosmetics of L’oreal, so we compared Yao with Lee Kaifu 

and Hoo Jiong who are the male celebrities on sina Micro-blog to see which one is the most 

favorite celebrity for L’oreal man. Since the endorsement of L’oreal offline are all young men 

who are in the interpretation of industry with international influence, Lee Kaifu is an middle 

aged man as an information industry executive and computer science researcher, Hoo Jiong is 

a young man of Chinese famous anchor, so we gave the matching degree of Lee is 0.5, of 

Hoo is 0.6 and of Yao is 0.4 as she is female. The result is:  

JYao=0.899, 

JLee=0.924, 

JHoo=0.940. 

We can see from the result that Hoo is the favorite endorsement of L’oreal man. Thus we 

further confirm that the series brand of same enterprise need different face.  

The quantitative results are given from the experiments of above: 1. The celebrity may fit 

for endorsing different product in traditional media and social media. The enterprise must 

reconsider the problem of selecting celebrity in social media to fit for the marketing strategy. 

2. The series brand of same enterprise may need different spokesperson. It is same as in 

traditional media. But the choose method is different. 
 

6. Remarks 

In this paper, we proposed a matching recommendation algorithm which can be used to 

help an enterprise to determine the celebrity who is more suitable for their product. The fans 

group of a celebrity, his impaction value in the social media and the matching degree between 

the celebrity and the product are required in the algorithm. 

In the current work, we only use 5000 fans of an enterprise ID in each experiment to 

analysis their attribute, the amount of data is limited in this big data time. The main three 

factors we considered in the proposed algorithm, i.e., the fans group of a celebrity, his 

impaction value in the social media and the matching degree between the celebrity and the 

product have different affection on the index in the matching recommendation algorithm. 

Actually, proper weightings should be added to show the important considerations of the 

enterprise by using a more accurate method Future research work will focus on these issues. 
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