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Abstract

Leaving the information age, we are entering into the era of recommendation.

The rapid development of internet has made some areas of information go beyond
what is “adequate” and turned into “flood”. In the recommendation era, identifying and
maximizing the value of data in the torrent of information to realize what it is needed
for and gather intelligence is a concern of many users. In this context, data value chain
analysis and recommendation system came into being. Data value chain analysis is to
explore how to get information from data, then extract knowledge from information
for decision-making and management, and eventually form a complete value chain.
A complete data value chain is closely related with the data scenarios and consists of
four specific implementation links that form a cycle: obtaining the correct data, data
quality management, extracting information from the data, extracting knowledge from

information, knowledge management and application.

Originated from information extraction and filtration, recommendation systems
are a typical application of data value chain analysis. They are the main method and
tool for decision making in the network era. Recommendation model can be stereo-
typed as an optimization model which seeks the best combination of user information
and item (product) information. Content based recommendation, collaborative filtering
based recommendation and hybrid recommendation are the three major types of rec-
ommendation systems with the hybrid recommendation being the most popular type.
Recommendation algorithms are an effective extension of data mining algorithms such
as descriptive statistics, cluster analysis, correlation analysis, forecasting and optimiza-
tion. The evaluation of recommendation systems is divided into two areas that are: the
evaluation of the recommendation algorithms and the evaluation of the recommenda-
tion systems. Although the recommendation algorithm is the core of a recommendation

system, the algorithm evaluation and system evaluation are not entirely consistent.

With the help of system engineering and software engineering, the implementa-
tion model of recommendation systems can be given. This implementation model can
expand the application range of recommendation systems from e-commerce to other
areas of information processing, serve as an effective tool for data value chain analy-
sis and provide practical reference for industrial application. This innovative research

results mainly in the following aspects:

(1) It expanded the data value chain analysis from the data life-cycle perspective.
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3)

Knowledge management is not the end of the data value chain. Additional value
excavating services like knowledge analysis can be provided based on knowledge
management. The development of value chain is determined by the user’ s spe-
cific needs. Expert system, decision support system, recommendation systems
are each a typical application of data value chain. In common is that all the three
are on the expansion of knowledge management and, as a result, all applicable
to basic data analysis methods such as correlation analysis, clustering, forecast-
ing and optimization. Their difference lies in the different sources of knowledge
where knowledge of expert system is from experts, knowledge of group deci-
sion support system from groups, knowledge of recommendation systems from
all users. The basis of data value chain analysis is correct data collection. Re-
search in data processing in wireless sensor networks, for example, proposes a
new “forecasting - revision” model that is used to collect data and improve data
accuracy.

For the recommendation era, it summed up recommendation systems’ role in data
value chain analysis and proposed a complete decision support system framework
first ever for online mall.

This framework includes search engine optimization module for external decision
and recommendation system module for internal decision. Through this frame-
work, the decision support systems are organically joined with recommendation
systems. This paper further designed a new mix-type recommendation system
framework for vertical e-commerce web sites. This module clusters users and
products by using an improved X — means approach, then performs correlation
analysis of transaction data by using Logistic, and finally makes an integrated
determination of all the rules by using linear information fusion models to give a
reasonable result.

It gave a more complete evaluation system for recommendation systems.
Compared in other research literature, research summarized various types of eval-
uation indicators that are now popularly used including accuracy, degree of di-
versity, coverage and freshness of the algorithm, and innovatively pointed out
that many papers take the evaluation of recommendation systems as identical to
the evaluation of recommendation algorithms as a result of conceptual confusion
between recommendation systems and recommendation algorithms. This paper
fixed the error and explained that the currently popular classification methods for

off-line evaluation and on-line evaluation embody a corresponding relationship
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in which off-line evaluation corresponds to algorithm evaluation whereas on-line
evaluation corresponds to system implementation evaluation. In addition, this pa-
per, for the first time, used analytical hierarchy process to revise and recommend
a more complete evaluation system for recommendation systems.

(4) Comprehensive analysis of recommendation system cases provided an imple-
mentation model for reference and expanded the application range of recommen-
dation systems.

This paper collected and collated typical recommendation system applications
in different industrial backgrounds and provided a referential system imple-
mentation model. As most existing recommendation systems are limited to e-
commerce, the practical cases expanded the application range of recommenda-
tion algorithms and recommendation systems to, for instance, talent recommen-

dation.
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