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Abstract 

Most of the overall context for the user's overall recommendation for mobile commerce 

research context is based on the object of study, the lack of in-depth analysis of each user a 

personalized context, lead to the decline in the quality of the recommendation, the user 

experience is insufficient. In this paper, factors affecting the user immediate information 

needs of the context elements are classified, put forward a kind of recommendation model of 

mobile commerce which is integrated into the user’s personalized context elements. In this 

model, the current context by the user and historical data to calculate the score for each 

user immediate impact on the information needs of the largest elements of the K context, 

this configuration personalized user profile, and improve the existing conditions as an 

input-based context multidimensional information recommendation algorithm and program 

recommendations. By Movie lens and Book-Crossing the model data set Improved 

algorithms and other three algorithms were compared, results showed that: high prediction 

accuracy of the model can effectively improve the user experience satisfaction, more 

effective solution to mobile personalized commerce environment recommendation problem. 

 

Keyword: e-commerce; context element; personalized context; multidimensional 

information recommendation  

 

1. Introduction 

In recent years, with the development of mobile communication technology and the 

popularity of smart mobile devices, users desperately want to be able to timely, convenient 

and effective access to meet their demand for personalized information and services from 

the mobile Internet on the move, e-commerce start into the various mobile terminals, 

mobile e-commerce came into being and developed rapidly. However, due to the growing 

information technology and the rapid development of information content, combined with 

mobile devices ability to process information is still limited, making it increasingly difficult 

to get valuable information obtained through the mobile network, resulting in a mobile 

network and mobile users order conversion rate experience severely affected. In order to 

effectively solve the" mobile information" overload problem, move recommendation 

system into the people’s vision to become an effective means to alleviate this problem, 

received extensive attention. 

Currently, the information needs for mobile business users with a strong dependence of 

the characteristics of the context, scholars have begun working on the problem in a mobile 

environment combined with recommended user profile information. Vico, who proposed a 

two-stage moving context recommended model, first consider the state of weighting user 
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context weight, if weight reaches a certain threshold, recycling or other collaborative 

filtering recommendation algorithm to recommend [1]. Jeong, who will take into account 

the context information recommendation model and genetic algorithm combined with 

collaborative filtering algorithm to recommend ways to effectively improve the 

recommendation quality[2].Yuan Jing, Jiao Yuying research shows that the information 

used in mobile commerce context personalized recommendation system is a major trend in 

future studies, and as a basis for the establishment of a recommended learning resource 

model based on user context, user profile information for learning order resources[3].Yang 

Jun, who constructed a dynamic environment of dimensional user model, and "nearest 

neighbor" in the current context of the project score is calculated for the user to make a 

final recommendation to be recommended based on the user [4].Zhou Pu Xiong, who has 

this characteristic sensitivity context proposed "LBS+AR+Multi association rules, "the 

three-dimensional type recommended method for mobile information service, through the 

introduction of user context to improve the recommendation accuracy and quality[5].Deng 

Xiaoyi, who use the information to users clustering context, using social network theory 

and analyze the relationship between users and further improve the similarity calculation 

method, to further improve the quality of information recommended mobile commerce 

environment [6]. 

As can be seen above literature, domestic and foreign scholars on the recommendation 

based on the user profile information in question has made some achievements, most of the 

user's overall context information for the study, does not consider the information needs of 

different users in different context the impact of mobile commerce differences, lack of 

in-depth analysis of each user a personalized context. In this paper, according to the 

characteristics of mobile business environment, the elements of the context are classified in 

order to identify the main context factors affect mobile business users immediate 

information needs and through the training set way to find the largest impact on their 

information needs for each user K a context elements, based on this recommendation made 

into the mobile business model personalized context elements, finally, to improve the 

existing context-based multidimensional information recommendation algorithm, the 

personalized context as input conditions instead of the current context information, the 

project proposed context based on personalized recommendation algorithm recommended 

multidimensional information, the model to improve the mobile commerce recommended 

accuracy effectively improve the user experience provides a new way of thinking. 

 

2. Context and Personalized Mobile Commerce Environment Analysis 
 

2.1. Context Meaning and Classification 

On the basis of A.K.Dey [7]and other scholars on the context described the connotation, 

combining features of mobile commerce, the context will be defined as immediate 

information needs of the time, location, environment and other information about the 

impact of mobile commerce is recommended, such as the user's preference and the at a time, 

location, weather conditions and so on. 

According to the above definition, this paper impact of mobile instant messaging needs 

of business users to classify elements of the context: 

(1)User context. User context mainly refers to behavioral state and its historical 

preference for basic user profile information and use the system when, for example: a user 

is studying or working, like sports or prefer to stay home when at rest, these context factors 

will affect the user's attention allocation and choice, is an important variable factors 

recommendation result. 

(2)Location context. According to the literature[8]described the context known position, 

it refers to the user's location-related context information, such as the user is at home or at 

school, where the surrounding circumstances and information. User location information in 
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this article include: User Area (city),the user's location type (school, home, shopping malls, 

supermarkets, entertainment),health workers around the user (students, family members, 

alone, colleagues) and the like. 

(3)Time context. Time context mainly attribute to indicate the time in which the user 

profile and preferences, such as users browse through mobile devices time to buy the 

site(such as early ,in different time periods, night, etc.,.),holidays and weekdays user 

information resource different needs, like to focus on leisure and entertainment in the 

holidays, and on weekdays more attention to work and study class information. 

(4)Environmental context. The environment here refers to environmental information 

users to use the system in which the recommendation, including the temperature, the 

weather and other natural environments. Mobile business user environment variable in the 

design of the system should recommended by environmental factors analysis to understand 

the true state of the user to use the system, found in favor of the needs of users and its 

changes. 

(5)Equipment context. Currently, most mobile business users access to information 

resources through mobile phones, PAD and other mobile devices, including device 

information, one hardware device information, such as screen size, affect the amount of 

information per page two aspects; on the other hand is a network information, means of 

networking devices,including2G,3G,4G,and Wi-Fi, etc., different networking network 

speeds vary greatly, since the user is moving, it is recommended that the system needs time 

to capture this information in an appropriate manner the information recommended to the 

user, to provide users with better service. 

 

2.2. Personalized Context to Determine 

At present, the context recommended study context based mostly all of the user's overall 

context for the study, analysis was not performed for each user's personalization context, 

leading to the recommendation result to some extent deviate from the user immediate 

information needs. In the mobile business information recommendation process, context 

information vary ,for example, tourism recommendation system in time, place, season and 

temperature are important elements of the context, but some people are sensitive elements 

of the above context, while others only the location or season-sensitive, and even some 

special groups, elements of these context have no impact on them .If you can perceive from 

all context information for each user to find their influence to make the final choice of 

context elements to be analyzed, not only can reduce the burden on the system is running, 

and make predictions more desirable[9].Such as Gao Min creatively put forward the 

concept of "personalized context", Zhou Pu Xiong learn from this thinking, the connotation 

of personalized context has been extended, we use the definition of Zhou Pu Xiong given, 

namely; personalized context refers to the impact instant information needs to be 

recommended to the K largest context elements [10]. 

In this paper, reference[10]approach to user rating, as measured by training on the 

training set Rating matrix elements of the recommended context to give added quality 

evaluation matrix, the K best rating for each user under the K context elements constituting 

the user's personalization context. Where in, K is automatically set according to the optimal 

rating results. Personalized specific process context defined as follows: 

The first step:The proportion of the user rating matrix according to the 80:20 is divided 

into training set D  and test set. Then D  according to the user's current profile 

 tcccC , ... ,, 21 is divided into t subsets,  namely  sdddD , ... ,, 21 . 

Step Two: Let  DUXP , recommended quality evaluation criteria, where X  is the 

recommendation algorithm is used,U is a user set, D is the training set. ),( ss duXP

represents the user 
su  to target customers, the training algorithm X  tc
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context-based training set sd , users recommend 
su  for information quality rating. 

The third step: the formation of user recommendations based on the evaluation 

matrix cP  context: 























),(),(),(

),(),(),(

),(),(),(

,,,

,,,

,,,

21

22212

12111

ssss

s

s

duxduxdux

duxduxdux

duxduxdux

c

ppp

ppp

ppp

p









  

(1) 

Step Four: According to cP  for each user find the appropriate row of K values 

corresponding to the optimum context composition elements of the context set C , 
that is, the user's personalization context. 

 

3. Construction of the Model 

Currently, context recommendation system based mostly in overall user context 

conducted on the basis of recommendations, ignoring the in-depth analysis for each user a 

personalized context, in view of this, the introduction of individual users in this article on 

the basis of the existing context studies context constructed mobile business model based 

on personalized recommendation context. Recommended process of the model begins to 

generate the user's personalized context via the user's current context and multidimensional 

historical rating data, and then used in combination obtained from a multidimensional 

rating data warehouse multidimensional rating data, obtained based on a personalized 

context C  multidimensional data 

       RatingRcontextedPersonalizCItemIUserU  , and rating it as selecting 

the relevant data input conditions, based on these data is then selected based on rating 

personalized context multidimensional information recommendation algorithm to predict 

the user's project may rating, finally get to a user-supplied list of recommendations 

 ... ,,, 321 III ,model building framework As shown in Figure 1. 

 

3.1. Personalized Context Analysis Module 

Its main function is to identify all the context from the perceived information needs of 

the user instant messaging greatest impact context of K elements, namely the user's 

personalized profile, and users of the current context and multidimensional data warehouse 

is a system-generated rating of individual users the basis of the context. The user's current 

context, mobile devices can be built-in sensor, GPS, RFID and other means to obtain. Users 

multidimensional rating data warehouse to store the user has accepted the project 

multidimensional historical rating data, each multidimensional historical rating data first 

document by the user, item, context dimensions extract main properties of the dimensions 

of the document, combined with storage system rating data of components of a multi 

dimensional historical rating data and storage. Multidimensional rating data warehouse is 

an important basis for individual users to determine the context, as well as 

multidimensional information recommended key data sources. 

 

3.2. Multidimensional Information Recommended Module 

Multidimensional information recommendation is one of the most important components 

in the recommendation model of mobile commerce based on the personalized context. 
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Multidimensional information recommended by the combined use of from 

multidimensional rating obtained in data warehouse multidimensional rating data and from 

personalized context analysis module to obtain users' personalized context, based on 

personalized context of multidimensional data RCIU  , based on the use of the 

multidimensional information personalized context push the recommendation algorithm, 

the final recommendation and provide to the user. 

 

3.3. User and Recommendation System Interaction Module 

User and recommender system interaction module is an indispensable component of the 

recommended model. Users are mobile commerce recommendation system services, users 

to the multidimensional information recommendation module proposed recommendation 

request, system provides the recommendation results, user experience and recommended to 

rating results, user context information and user rating on the recommendation results 

immediately transmitted to the multidimensional rating data warehouse ,so as to realize the 

context with the rating update. 

 

Figure 1. Recommendation Model of Mobile Commerce based on 
Personalized Context 
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4. Recommendation Model of Mobile Commerce based on Personalized 

Context 
 

4.1. Algorithm Design Idea 

The mobile user's current personalized context C  instead of current context C  as a 

filter, excluding the user rating is less affected by context element contained in the rating 

data segment and selected contained in the context and the personalized context C similar 

enough to rating data segment, and to determine the number according to the section of the 

existence of a user in different situations of the same item exists different rating, and then 

use the traditional two-dimensional recommendation algorithm were used to predict rating, 

the algorithm of the existing context based multidimensional information recommendation 

algorithm can not only alleviate the burden of system operation [11], and effectively 

improve the quality of recommendation. 

Actual situation, the use of personalized context C for multidimensional data selection, 

too explicit context elements may cause "thinning" of the data, so this use of selection 

criteria is CSC  , CS   is a personalized context C belongs to the superior context, for 

example C  = "girlfriend", t hen CS  = "friend." 

 

4.2. Algorithm Process Description 

This section on the basis of the above models and design ideas, the algorithm of the input, 

output, the specific process of description. 

Input:MR ( Multidimensional Ratings),MR = { ( jU ，， kI lC ，
lkj CIUR ,, ) }，

mj  , ... , 1 ， nk  , ... , 1 ( A total of M users, N items) 。 lC is a multidimensional data 

rating of historical contexts, ql  , ... , 1 . 

User current personalized contextC ,target user 1u  

Output: the current personalized contextC target user 1u on the item Ii prediction rating 

1uP ,
iI , C . 

The specific process of the algorithm is divided into the following steps: 

Step 1 On the multidimensional rating data filtering, select the context and the current 

personalized context Cwith a similar enough rating data segment MD 

Step 2 Step1 to judge whether due to data sparsity is difficult to construct contained in 

the context and the personalized context C  similar enough to rating data segment of MD, 

if the problem does not exist, direct the implementation of the next step. Otherwise, the
CS 

instead of C as the selection criteria for rating data segment selection,
CS 

 for a context

C is superior context. 

Step 3 MD to judge whether there is a user in different context of the same item exists 

different rating, if the problem does not exist, the direct execution of Step4.Otherwise,to the 

user in different context different rating on the same item for computation of aggregate, the 

algorithm by function AVG to compute the value of the average of these rating, the user of a 

item's final rating, namely:  lkjkU CIUAVGIR
j

,,,  ,so as to ensure the of the user with a 

project has only rating value, in order to get personalized context filtering after the final 

rating data segment of MD. 

Step 4 MD adopts the traditional two dimensional recommendation algorithm to 

calculate the similarity of the rating data segment. 
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namely:
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Among them,
1uR  is the average value of the target user 1u for all items on the MD,

jUR  is the average value of the user jU  in the for all items on the MD. 

Step 5 To predict the rating of the items to be recommended. 

namely:  cIu i
P ,,1

=
1uR + ),()( 1

1

, j

N

j

UIU UusimRRk
jij
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Among them,

 



UU j
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1

,U  is a collection of users 1u  with the most 

similar to the target user N.The value of N is generally specified in advance by the 

recommender system. 

Step 6 In descending order according to the rating value,and take out the top TOP-N as 

recommended in recommendation to target users. 

 

5. Experimental Results and Analysis 
 

5.1. Experiment Data Sets and Evaluation Standard 

To verify the prediction effect of multidimensional information recommendation 

algorithm based on personalized context, we use Movie lens movie rating data set 

Minnesota University publicly available[12]and Books Review data set Book-Crossing 

provides numerical experiments[13],press 80:20 rating data will be randomly divided into a 

training set and a test set[14],and select the traditional method, the classic Slope One 

algorithm and context-based collaborative filtering algorithm were analyzed[15]. 

Lens Movie one hundred thousand data set published by the University of Minnesota in 

the United States contains 100000 users on 1700 films of 1000 records. Although this data 

set lack of external context information, but contains the user's gender, age, occupation and 

other user profile information, time context (such as time and holidays) through the data set 

can be indirectly time stamp data, and the data set has been cleared and quantization can be 

obtained indirectly, user preferences, it can be recommended algorithm directly. In addition, 

the data set for each user to provide a record rating at least 20 times, a certain ease data 

sparsity degree. Book-Crossing data set is 278 858 user behavior information collected 

from the crawler Book-Crossing community of 271379 books were the book is used by 

Cai-Nicolas Ziegler. Contains the user ID, position, age, basic information and time context 

information (noon in the morning, afternoon, evening), the location context information 

(offices, homes, schools, restaurants), environmental context information (sound 

environment, space environment), state information (entertainment, work, learning) and 

other context information. 

In this paper, the quality of recommended test method is widely used in the mean 

absolute error MAE[16]and NUP @)( [17]as a metric. 

MAE by the deviation between the prediction rating and the actual rating is calculated to 

measure the accuracy of the results recommended, the smaller the deviation, the higher the 

accuracy of the prediction. MAE specific formula is: 
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N

qipi
MAE

N

i 


 1                                                      (4) 

Among them,the predicted user rating set to  Nppp ...,, 21 ,corresponding to the actual 

user rating set to  nqqq ...,, 21
. 

And NUP @)(  represents the Top-N recommendation list is generated for the user u  

ratio of the number of items that match their needs and N, the formula is as follows: 

N

uforitemsntopinitemsrelevant
NuP @)(                    (5) 

5.2. Experimental Results and Analysis 

 

5.2.1. Personalized Context to Determine: Based on the concrete steps of (1) in 1.2 to 

train the user rating on the training set recommended evaluation matrix is obtained based on 

the context of the users: 
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Movie lens data set based on the context of the user Book-Crossing data set based on the 

context of the recommended evaluation matrix user recommended evaluation matrix. 
Matrix rows represent individual users, the columns represent the corresponding context, 

each value represents the user su under tc users of information recommendation quality 

rating, if the system setting K=5,according to the rating level from all walks of life rating 

the highest five context composed of user's personalized contextC . 
 

5.2.2. Predicted Results Analysis: Using the proposed algorithm and the traditional 

algorithm, classic Slope One algorithm and the collaborative filtering algorithm based on 

context to compare, specific comparison results shown: 

 

 

Figure 2. Four Kinds of Algorithms in Movie Lens Data Set of MAE 
Comparison Results 
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Figure 3. Four Kinds of Algorithms in Book-Crossing Data Set of MAE 
Comparison Results 

In Figure 2, because the movie lens data set lack part of the external context information, 

resulting in selected containing context and the current personalized context similarity 

ratings segment data is sparse, so that the value of the other three algorithms MAE volatile 

is larger,and less number of neighbor in the 0~150 neighbor users, four algorithms of MAE 

values were larger,but algorithm in this paper with the increase of the number of the 

neighbor, MAE value showed a faster decline trend and tended to be stable and the MAE 

value smaller than the other three algorithms. 

In Figure 3,the four algorithms MAE value increases with the number of users neighbor 

showed a rapid decline, and the smallest MAE value of the algorithm in this paper, the 

highest prediction accuracy, which shows based on personalized context of 

multidimensional information recommendation algorithm is better than not considered or 

only consider the user's overall context information recommendation algorithm, because of 

the different context of the mobile business to different users' information needs of 

existence difference, and the result shows that, considering the effect of personalized 

context to the user can improve the recommendation quality. 

 

 

Figure 4. Four Kinds of Algorithms in Movie Lens Data Set of NUP @)(  

Comparison Results 
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Figure 5. Four Kinds of Algorithms in Book-Crossing Data Set of NUP @)(  

Comparison Results 

By Figure 4, and 5, can be seen in NUP @)( performance comparison,in the case of 

selecting a different number of neighbors, consider collaborative filtering algorithms overall 

context information is accurate than the high slope one algorithm and the traditional 

algorithm, in this paper based on personalized context of multidimensional information 

push recommendation algorithm effect more obvious, NUP @)( has a higher accuracy 

rate,it shows that the algorithm in this paper is reasonable to consider a personalized 

context elements, the higher the quality of recommendation, to better meet the needs of 

mobile business users instant information needs. 

 

6. Conclusion 

Based on existing research of context information recommendation, lack of in-depth 

analysis of the user personalization context, this paper proposes a model of mobile 

commerce recommendation based on personalized context, and improves the 

multidimensional information recommendation algorithm based on context. The model first 

calculate the each user's personalized context, and then use images of each user's 

personalized context recommendation to replace the current context of multidimensional 

information. Because the model to determine the user recommend most affected by context 

factors, more in line with the human the fact that there are different requirements in 

different context. Finally, in the Movie lens data set and the Book - Crossing data set, the 

results show that the proposed model and the improved algorithm can effectively improve 

rating prediction accuracy, further improve the quality of recommendation, more suitable 

for the personalized recommendation of mobile commerce environment problem. Future 

research work will combine social network analysis with the method of this paper to further 

improve the quality of recommendation algorithm. 
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