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Abstract
In the context of economic globalization, many enterprises faced considerable competition, because most business 
is still the traditional mode of operation, the new business innovations can be found from the business data. With 
the problem of huge amount of data and data redundancy, it needs a method to deal with the data processing and 
data mining. In this paper, the data mining based Naive Bayes model of computers knowledge is used to find new 
business innovations. The analysis result shows that the Naive Bayes model of data mining algorithms can effec-
tively enhance the effective patent and new product development.
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1. Introduction
Innovative concept was pioneered by Joseph 

Schumpeter (Schumpeter, 1912) in his book, the 
theory of economic development was proposed for 
the first time, he from the viewpoint of industrial pro-
duction, that innovation is to obtain the potential for 
profit, implemented new combinations, namely the 
establishment of a new production function, produc-
tion system introduced in ever new combinations of 
factors of production and production conditions. Chi-
nese researchers Zhu Kigali (2008) by analyzing the 
similarities as well as the proposed definition against 
the background of innovation and that innovation con-
cept of the broad [1], its extension can be divided into 
different levels. Data mining is a lot of random data 
which is incomplete and many noise data [2], what 
most people don't know, but it is also potentially use-
ful information and knowledge in the process. Data 
mining is needed first collected a large amount of data 
in a business environment, and requires knowledge 
of mining is valuable. Data mining of the geometric 
mean calculated as follows:
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2. Information requirements and analysis of in-
novative enterprises

Company's innovative ideas as a starting point, 
innovative companies are no exception. Innovative 
ideas are innovative companies can best reflect the 
stages of entrepreneurial creativity in the innovation 
process and innovation the key, so that with the com-
mencement of innovation for breakthrough innova-
tion-oriented enterprises in the idea stage of informa-
tion needs is of great significance, that is from the 
source of innovation for a way of enterprise innova-
tion [3], provide innovative ideas with innovation. 
Information needs of innovative conceptual stage in-
clude the following information.

2.1. Innovative Conception of Information Re-
quirements

Technical information: Technical information 
consists of two main areas. First use of carrier tech-
nology information, symbols, graphics, video and 
text as a carrier of information; the second is without 
the carrier presents the technical information, this in-
formation is saved in the minds of staff, mainly refers 
to the skills, experience, and special methods. Inno-
vation enterprise innovation conception of technical 
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information is enterprise technical feasibility analysis 
can be based on technical information, avoid duplica-
tion of development and waste, and help companies 
better predict the chances and risks of technological 
innovation [4]. In the innovation process in enter-
prise, the external environment is the main sources of 
innovative ideas, and generally includes the Internet, 
periodicals, exhibition and seminars, consultancy, 
user, upstream and downstream industry chain, scien-
tific research institutions and universities. Technical 
information is particularly important for innovative 
enterprises, innovation is the Foundation of innova-
tion-oriented enterprises, and depend on, if the error 
due to technical information innovation enterprise in-
novation and direction errors, then innovative com-
panies have developed technology or products will 
just copy an existing product on the market. Standard 
deviation formula is as follows:

	
( )2 /x u Nσ = −∑  	 (2)

Talent resources information: Can be found in the 
establishment and development of innovative enter-
prises, technology innovation-oriented enterprises 
have not only like traditional enterprise setting in 
physical capital, but is reflected in the innovation en-
terprise technical personnel's mind, is a creative ex-
perience and expression. Thus, innovation is the key 
to the success of innovation activities, is the corner-
stone of enterprise innovation without innovative tal-
ent, innovation has become a fantasy. Innovative tal-
ent is the innovation of knowledge capital. Innovative 
enterprise's innovative talents as a top talent, scarce 
talent, is an epitome of enterprise's core competitive-
ness and innovation capability, he is very important 
for every innovative enterprises, innovative enter-
prises facing human resource is very competitive, es-
pecially in the idea stage, mistake led directly to the 
innovation of enterprise talent strategy innovation of 
enterprises in key positions don't have the talent. In 
the idea phase, the talent makes it easy to build its 
innovation team, assess the feasibility of their innova-
tion. Standard deviation standardization is an average 
value minus recorded value of individual records, di-
vided by recorded value of standard deviation:
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Market information: Market information is the 
main basis for businesses, market information includ-
ing upstream and downstream industry chain infor-
mation, consumer information, competitor informa-
tion, and more. Markets fully reflect the situation of 
supply and demand, innovation-oriented enterprises 
to participate in the competition, innovative enter-
prise's marketing effectiveness, customer product 

reflecting the situation, market trends and other mar-
ket conditions. Innovative enterprises in innovative 
conceptual stage, through the collection, process-
ing, transmission, storage and use of information to 
determine the various kinds of marketing strategies, 
so that our innovative ideas in line with market rules 
and customer needs, survive and develop in fierce 
competition in the market. Thus, in production and 
business activities of enterprises, market information 
is important intangible assets of enterprises ' compe-
tition, is an important basis for enterprises to grasp 
market opportunities. Further, your innovative enter-
prise innovation is not without purpose, innovative 
enterprise's innovative ideas can be transformed into 
innovative products depends in large part on whether 
companies mastered the real-time dynamic of market 
information and market validation of the innovation 
enterprise innovation; he was on top of the base affect 
innovation enterprise innovation behavior. Let Si be 
the standard deviation:
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2.2. The Information Needs of Research and 
Development of Innovative

Innovation oriented enterprises to carry out de-
velopment of new technologies, new methods, new 
technologies, new materials, new products and new 
market development. The information needs of re-
search and development of innovative enterprises and 
innovation include:

Research and development of innovative, techni-
cal information function is to improve the efficiency 
of enterprise’s technological innovation and at the 
same time reducing the uncertainty of technologi-
cal development. According to the current realities 
of technology market development and commercial 
competition, innovation-oriented enterprises access 
to technical information and have the following two 
methods. One is to understand the technical informa-
tion of patent documents. First, the specific patent 
documents reflect the details of the patent. Therefore, 
innovative enterprises through acquisition, reading, 
and analysis of patent documents, for us, our partners, 
competitors, the basic technology capacity of certain 
cognitive. Enormous innovation-oriented enterprises 
dependent on technical information, patent docu-
ments the most reliable information is obtained prior 
to introduction of the content and means. Secondly, 
innovation-oriented enterprises by analyzing the his-
tory of patent documents, you can learn more about 
the technology’s life cycle stages [5]. Judge the value 
of imported technology for the enterprise provides 
an important basis. Finally, innovative enterprises 



Metallurgical and Mining Industry150 No.1 — 2016

Human resources
through an analysis of patent documents can know 
what the enterprises need patents legal status, namely 
technical terms of patents are protected by law. Here 
mainly refers to the professional scientific papers in 
the scientific literature. These scientific papers are 
typically classified and indexed. Innovative compa-
nies can use the Internet, journals and other means 
to obtain such professional papers. Compared to pat-
ent documents and scientific literature, the scientific 
literature has its own characteristics, there are three 
main aspects: first of all, time critical. As there is an 
especially great College researchers in more urgent 
demand for scientific literature, published in the sci-
entific literature is timelier. The range standardization 
is also a common way of data standardization.
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Secondly, the accuracy of technical information 
more secures. Therefore, the technical reliability of 
the information provided in the scientific literature, 
scientific and accurate to a certain degree of protection. 
Finally, the scientific literature not only offers informa-
tion related to technology innovation enterprise inno-
vation, but also to identify the sources of relevant tech-
nologies. Enterprises through the scientific literature 
can be timely and accurate access to relevant sources 
of technical information and technology. A simplified 
formula of the PR value as follows:
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2.3. Market Information
Enterprise of innovation is not no direction, and no 

purposes of innovation, but according to collected to 
of market information to innovation, that according to 
customer on products function, and appearance, and 
economic sex, and can operation sex, and quality, and 
security and effectiveness, aspects of views feedback 
to innovation, and on these information for height at-
tention sex of processing, then made change, in try 
production stage market needs information can makes 
enterprise further clear itself products of market posi-
tioning, for enterprise reasonable developed products 
price, and improved products quality, and Improve 
efficiency and effectiveness of products Marketing 
implementation marketing information refers mainly 
to demand for innovation-oriented enterprises in the 
target market and customer information, purchase in-
formation[6], customer feedback and other informa-
tion for further processing, mastering this informa-
tion is conducive to innovative companies reasonably 
specific product marketing, promotion, and planning 
the next step, so as to promote product sales and sales 
promotion and product value.

3. Data mining and naive Bayes classification 
model

Humans are in the information explosion era, we 
were drowning in the ocean of data. in the face of 
a broad array of data, people tend to lose ... from a 
wide variety of enormous amounts of data required 
to obtain information is nowadays an important area 
of research, data mining is of great importance in this 
research study.

3.1. The Basic Concepts of Data Mining
In the 1960s, statisticians used terms like “Data 

Fishing” or “Data Dredging” to refer to what they 
considered the bad practice of analyzing data without 
an apriority hypothesis. The term “Data Mining” ap-
peared around 1990 in the database community. For 
a short time in 1980s, a phrase “database mining”, 
was used, but since it was trademarked by HNC, a 
San Diego-based company, to pitch their Data-
base Mining Workstation; researchers consequently 
turned to “data mining”. Other terms used include 
Data Archaeology, Information Harvesting, Informa-
tion Discovery, Knowledge Extraction, etc. Gregory 
Shapiro coined the term “Knowledge Discovery in 
Databases” for the first workshop on the same topic 
(KDD-1989) and this term became more popular in 
AI and Machine Learning Community. However, the 
term data mining became more popular in the busi-
ness and press communities. Currently, Data Min-
ing and Knowledge Discovery are used interchange-
ably. Since about 2007, “Predictive Analytics” and 
since 2011, “Data Science” terms were also used to 
describe this field. Part i index collection results for 
group decision making is:
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Data mining is a lot of, incomplete, noisy, fuzzy, 
in the practical application of random data, extracting 
hidden in it [7], people are not known in advance, but 
it is also potentially useful information and knowl-
edge in the process. In this definition, required that 
the data source should be large, real, and noise; the 
discovered information and knowledge is latent and 
hidden behind a large amount of data, it is of inter-
est to the user, comprehensible, and available knowl-
edge. W index corresponds to the weight as follows:
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So sometimes it is also known as data mining to 
knowledge discovery, knowledge extraction, knowl-
edge discovery, and so on. Data mining of function 
and mining of target data type is related of, some 
function only with in a specific of data type, and some 
function is can application in multiple different type 
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of database. For data mining task of determines, must 
integrated considered data mining function, to mining 
of data type and user of interest. Data mining func-
tion for specifies data mining task in the find of mode 
type, its task General can is divided into two classes: 
Describing and forecasting. Descriptive mining tasks 
characterize the General properties of the data in the 
database. Function of data mining includes the fol-
lowing aspects: concept Description: characterization 
and differentiate between correlation analysis and 
classification, clustering and predictive analytics: de-
viation detection analysis, temporal evolution analy-
sis and so on.
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3.2. Data Mining in Business
In business, data mining is the analysis of histori-

cal business activities, stored as static data in data 
warehouse databases. The goal is to reveal hidden pat-
terns and trends. Data mining software uses advanced 
pattern recognition algorithms to sift through large 
amounts of data to assist in discovering previously 
unknown strategic business information. Examples of 
what businesses use data mining for include perform-
ing market analysis to identify new product bundles, 
finding the root cause of manufacturing problems, to 
prevent customer attrition and acquire new custom-
ers, cross-selling to existing customers, and profiling 
customers with more accuracy.

In today’s world raw data is being collected by 
companies at an exploding rate. For example, Waymart 
processes over 20 million point-of-sale transactions 
every day. This information is stored in a centralized 
database, but would be useless without some type of 
data mining software to analyze it [8]. Once the results 
from data mining (potential prospect/customer and 
channel/offer) are determined, this "sophisticated ap-
plication" can either automatically send an e-mail or a 
regular mail. Finally, in cases where many people will 
take an action without an offer, "uplift modeling" can 
be used to determine which people have the greatest 
increase in response if given an offer. Uplift modeling 
thereby enables marketers to focus mailings and offers 
on persuadable people, and not to send offers to people 
who will buy the product without an offer. Data clus-
tering can also be used to automatically discover the 
segments or groups within a customer data set.
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Businesses employing data mining may see a re-
turn on investment, but also they recognize that the 

number of predictive models can quickly become 
very large. For example, rather than using one model 
to predict how many customers will churn, a business 
may choose to build a separate model for each region 
and customer type. In situations where a large num-
ber of models need to be maintained, some businesses 
turn to more automated data mining methodologies. 
The distance between the elements:

	 2
0

( ) ( )n
i k ij iji

d x x M
=

= −∑  	 (11)

An example of data mining related to an integrat-
ed-circuit (IC) production line is described in the pa-
per "Mining IC Test Data to Optimize VLSI Testing." 
In this paper, the application of data mining and deci-
sion analysis to the problem of die-level functional 
testing is described. Experiments mentioned demon-
strate the ability to apply a system of mining histori-
cal die-test data to create a probabilistic model of pat-
terns of die failure. These patterns are then utilized to 
decide, in real time, which die to test next and when 
to stop testing. This system has been shown, based 
on experiments with historical test data, to have the 
potential to improve profits on mature IC products. 
Other examples of the application of data mining 
methodologies in semiconductor manufacturing en-
vironments suggest that data mining methodologies 
may be particularly useful when data is scarce, and 
the various physical and chemical parameters that af-
fect the process exhibit highly complex interactions. 
Another implication is that on-line monitoring of the 
semiconductor manufacturing process using data 
mining may be highly effective.

3.3. Naive Bayes Classification Model Overview
Naive Bayes classification model is an application 

independent assuming that Bayes ‘ theorem a simple 
probabilistic classifier based on, it assumes that each 
feature is not relevant, relying on accurate natural 
probability models, sample concentration in super-
vised learning can get very good results. Naive Bayes 
algorithm is a method of data mining based on prob-
ability and statistics, and has a good effect in many 
applications. Although simple Bayesian principles 
and procedures are relatively simple, but its good 
performance can even support vector machine, SVM 
classifier is famous rival [9]. One of the most impor-
tant areas of application is document classification. 
We each instance as a single document, while specific 
language is the subject of the document. For instance 
documents are news, so the class can be divided into 
domestic and foreign, finance, sports, entertainment 
and so on. Document properties are determined by 
key words appearing in the document's content. For 
example, an article "swimming" number of words 
a lot of documentation is the possibility of sporting 
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news will be greatly increased. Is a method to cat-
egorize documents with binary property indicates 
whether the document contains a Word. Categorize 
documents in this field, naive Bayesian methods have 
been recognized, not only because of its high process-
ing speed and accuracy are also causes of its well-
respected and the Bayes ' theorem is P:
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3.4. Naive Bayes Principle
Naive Bayes classification model is an applica-

tion independent assuming that Bayes ‘ theorem a 
simple probabilistic classifier based on, it assumes 
that each feature is not relevant, relying on accurate 
natural probability models, sample concentration in 
supervised learning can get very good results[10]. An 
advantage of the Naive Bayes Classifier needs only a 
small amount of training data.

A given dataset with many properties, calculation 
of p may be very large. In order to reduce the cost 
for p, and simplicity of the class conditional indepen-
dence assumptions are made. The class label of the 
given sample, assuming that property value condi-
tions of mutual independence, namely dependency 
property does not exist, then the:
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Probability p of which may consist of training 
sample valuation.

3.4. Bayesian Classification
Bell leaves republican classification is established 

in classic of Bell leaves republic probability theory 
of based of gives statistics of classification method, 
is a guide of learning method. Bell leaves republic 
classification has two classes: category is plain Bell 
leaves republican classification, another category 
is Bell leaves Republican faith network. Plain Bell 
leaves republic classification is a supervision of 
learning method. Plain Bell leaves republic classifi-
cation assumes that a property of value on given class 
of effects independent other property value, this limit 
conditions strong [11], reality among cannot meet. 
But plain Bell leaves republic still made has is big of 
success, Exhibit high speed and high accuracy. With 
minimum classification error rate and cost overhead.
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And Bell leaves republic network is a graph-
ics model, can said property set between of rely on. 
through provides graphics of method to said knowl-
edge, to conditions probability said variable effects 
of degree, through Bell leaves republic probability 
on a a event future may occurred of probability for 
estimated, overcome has based on rules of system by 

has of many concept and calculation of difficult, in 
knowledge found field has many advantages. The ad-
vantage is very good for learning! Reasoning ability 
can make good use of prior knowledge, the disadvan-
tage is predicted to occur less frequently ineffective 
and easy learning process there is the combinatorial 
explosion problem.

	 2min ( ( ))i ip ap b= − +∑  	 (15)

4. Applying Bayesian model in data mining of 
enterprise innovation point

In a Naive Bayes model of the data mining algo-
rithms help when looking for innovation, we have sta-
tistics on innovation promotion in various industries. 
Figure 1 shows the sample enterprises are engaged 
in the distribution of the type of industry or industry 
descriptions. You can see in figure, production-ori-
ented enterprises a proportion of 55.64%, trading for 
9.89%, information technology for 14.79% services 
for 19.68%, we can see that enterprise industry is 
dominated by manufacturing and service industries.

After applying our algorithm, can see the increase 
of innovations can significantly improve the average 
income. It shows our Bayesian data mining algo-
rithms can achieve very good results in practical ap-
plication, is beneficial to the economic development 
of enterprise development. Figure 2 displayed sample 
enterprise near two years average sales income in in-
dustry in the of relative location [12], which is lo-
cated in industry partial level of only accounted for 
13.31%, is located in industry average, and below 
industry average and industry average has larger gap 
of total 86.69%, showed that was survey enterprise 
are in venture stage, enterprise scale in medium and 
lower level, to SMEs mostly, this and said to number 
for scale survey of situation basic match.

At present, up to national strategy will innova-
tion perspective, States the attached great importance 
to independent innovation. First talent for innova-
tion, advancement of the globalized economy of the 
21st century is the era of the knowledge economy, 
knowledge of competition is competition for talent, 
if an enterprise has what one needs professionals, has 

Figure 1. Promote Industry Innovation
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been winning in the competition. Secondly, charac-
terized by the increase in the number of innovative 
enterprises, is the subject of innovation activities of 
enterprises, innovative enterprises directly determine 
the number of innovative activity of the whole soci-
ety. Since entering the new century, our country has 
R&D number of projects increased, 7,116 growth 
from 2000 to 2010 12,889, growth rates remained at a 
relatively stable state.

With the continuous economic and social devel-
opment, national attention increasingly on innova-
tion, innovations are significant. But because of the 
character of innovation, not many indicators to mea-
sure their results, new product development and the 
effective number of invention patents are the two 
most direct measures. And our Naive Bayes model 
of data mining algorithms can effectively enhance the 
effective patent and new product development.

5. Conclusions
In recent years, as China’s economy with the 

world, enterprises are increasingly faced the risk of 
being eliminated by the competition. Enterprises want 
long-term success, it must have its own core compe-
tence, and this must be based on the core competence 
and innovation as premise. Corporate governance is 
the Foundation of company system, naturally would 
have a negligible impact on innovation. Based on the 
review on the basis of previous research, seek out 
vulnerabilities and entry point for the present study, 
by updating the definition of corporate governance, 
the introduction of external governance structure, and 
build a new framework in the study on Enterprise In-
novation behavior based on corporate governance. In 
the information age we need things applied to enter-

Figure 2. Promote Benefits of Industry Innovation

Figure 3. Innovative Enterprise Growth Curve

prise innovation in the field of the computer indus-
try, and enhance the competitiveness of enterprises 
to enable them to adapt to the development, and en-
hance their core competitiveness rely on innovations. 
Our Naive Bayes algorithm can meet the company’s 
needs, to help them upgrade their ability to innovate.
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