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Abstract. In the case of the increasing amount of micro-blog information data, traditional mining 
techniques used to forecast emergency have tedious defects, like time-consuming and poor stability 
and so on. To solve these problems, an emergencies predictive method of  efficient algorithm for 
micro-blog content mining is proposed, combining niche technology and gene expression 
programming in the data mining technology, through penalty function to set support threshold, and 
search for stronger association rules during data mining, which benefits effectively avoiding 
premature algorithm, so as to solve the problem of redundant rules, realize emergencies prediction . 
Experiment simulation proved emergencies prediction method for efficient mining based on efficient 
micro-blog content has high accuracy and strong robustness.  

Introduction  

In the era of evolving information technology, the emergence of information technology will 
produce large amounts of data in different formats stored in the database. How to search emergencies 
information from a large amount of data is currently the focus problem pending to be dealt with [1-2]. 
Under normal circumstances, artificial data mining method for   emergency prediction is cumbersome, 
and have strong constraints, thus, resulting in multiple problems like time-consuming and low 
precision [3-4]. To compensate for these shortcomings, an efficient mining technique for micro-blog 
content is utilized to build emergencies predictive methods, combining niche technology and gene 
expression programming in the data mining technology, through penalty function to set support 
threshold, and search for stronger association rules during data mining, which benefits effectively 
avoiding premature algorithm, so as to solve the problem of redundant rules [5-6]. The simulation 
proved emergencies prediction method for efficient mining based on efficient micro-blog content has 
high accuracy, and meet the requirements of emergencies forecasting.  

Emergencies prediction principle of efficient mining based on micro-blog content  

Mining for information related to emergencies in micro-blog content 
The micro-blog content efficient mining techniques are defined as the technology through related 

data to mine information, extracting valuable information from a large, fuzzy micro-blog content. 
Association rules GEP algorithm Data in data mining techniques includes self-adaptive evolutionary 
algorithm of genotype and phenotype, which is characterized by simple, convenient, stable and fast. 
Because GEP algorithm is random search algorithm derived from natural selection and genetic 
mechanisms of the nature, so there will be difficult to obtain global optimal solution. If niche 
technology in data mining techniques is used to supervise and predict emergencies by GEP algorithm, 
under the premise of ensuring the convergence rate, but also enhance the accuracy of the optimal 
solution, eliminating the unbalance problem produced by traditional GEP algorithm of mining 
techniques in the process of changing, and population diversity of GEP algorithm is preserved in the 
process of change. Specific steps are described as follows: 

 (1) First of all, data analysis is performed for emergencies forecast information, SAS statistical 
software is applied to identify statistical significance of large area emergencies prediction. 
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 (2) Large area emergencies prediction information database is determined; randomly generated 
initial population is allocated to each niche evenly, perform the evolution and fusion algorithm within 
niche territory, so as to complete genetic manipulation of GEP algorithm, like crossover and mutation, 
under the premise of in line with emergencies prediction constraint requirements to output strong 
association rules.  

(3) The design of the fitness function of emergency prediction will interfere with the performance 
of the GEP algorithm, therefore support and confidence of emergencies prediction is important 
criterion to measure strength of association rules of micro-blog content in efficient mining process. 

Dynamic fitness function  f j  of emergency prediction is defined as follows: 
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Where,  l  is the penalty coefficient, when mining association rules, the degree of interest for 

item sets varies along the length of item sets, so the minimum support threshold is set as penalty 

coefficient 
1

( )
2l
l

l  
. Among them, l  is the length of item sets,    ,spt j cnf j  are support and 

confidence of j -th rule formed through genetic manipulation; min_ ,min_spt cnf  are the pre-set 
minimum support threshold and minimum confidence threshold. 

During the process of micro-blog content efficient mining, the selection of recombination 
probability would interfere with convergence of GEP algorithm. The greater the recombination 
probability, the faster the changes of new combined group is, the damage of genetic scale is deeper, 
but if the recombination probability is too small, the search process will be slow, so the algorithm 
evolutionary is stagnating. So, during efficient mining process of micro-blog content, the average 
fitness is mapping the direction of movement of the overall population, according to the average 
fitness, recombination probability pc  is defined as follows: 

   maxf f j
pc f j fmanx favg

pc fmanx favg

pc f favg
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                           （2） 

During efficient mining process of micro-blog content,  f j  is the individual with larger fitness 

function value between two individuals participating in the operation, maxf  is the maximum fitness 
value, fmanx  is the average fitness value.  

In summary, the basic principles of efficient mining micro-blog content can be obtained, because 
it converges fast, and has strong stability, the universal application is strong. 
Realization of emergency prediction  

In order to improve the prediction accuracy, the principal component analysis and micro-blog 
content efficient mining methods are combined to form a prediction method of combination \ data 
mining, the specific expression formula as follows: 

   In emergencies prediction method based on efficient mining micro-blog content, the impact 
factor is  1 2 ., ,...., .....,i mx x x x ,  
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ix  represents the i -th factor, y  represents the prediction level, the representation of predicted 

level data is    2....i il i imy x x x , mathematical formula predicted at the time period i  

is  1, ,.....,i i il imy f x x x . 

During the process of emergencies prediction based on efficient mining micro-blog content, the 
steps for emergencies forecasting is: 

To obtain the emergency prediction formula. Assuming predicted emergencies data of n  periods, 
the number of impact factor is m , the prediction formula is: 
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covariance matrixR  of normalized data is calculated  
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（3） In emergencies prediction process based on efficient mining micro-blog content, the 
eigenvalues and eigenvectors of related matrix are calculated, and sequenced according to the size of 
eigenvalues, that is  1 2 ... m      

（4） In emergencies prediction process based on efficient mining micro-blog content, the 
contribution rate of each main component is calculated, the cumulative contribution rate of first p  

principal components is 
1 1

/i i

p n

i i

 
 
  . Under normal circumstances, the cumulative contribution rate 

of the first p  principal components is 85%, which can be utilized to determine the information 
obtained when the first p principal components factor replace the initial impact factor. In the case of 
p m , the principal component analysis method can simplify the input information of model, 

eliminate redundant information, so as to reduce dimensionality.  
In summary, emergencies prediction results based on efficient mining micro-blog content can be 

obtained, according to the prediction results can complete emergencies forecasting. 

Experimental simulation analysis  

In order to verify the effectiveness of the proposed emergencies prediction model based on 
efficient mining micro-blog content, it needs an experiment. More than 2500 microblogs of Tencent 
microblog are as the initial data to establish the simulation environment in the MATLAB 
environment. A virtual emergencies prior model was established, using artificial data mining 
algorithm and efficient mining algorithm for microblog content to conduct an experiment 
respectively. In the course of the experiment, 10 experimental results are selected to analyze 
emergencies. The ratio of the emergencies prediction results obtained from the mining data based on 
microblog content with the occurrence of actual emergencies is as the reference point for emergencies 
prediction method, which is called the accuracy rate of prediction, the formula is as follows: 
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Where, af is the results of emergencies prediction based on microblog content to mine data, and 

allf  is the occurrence of actual emergencies. 

 
Figure 1 Trend graph of precise rate comparison with different algorithms 

According to the figure above to obtain the following table: 
Table 1 Data tables of precise rate comparison with different algorithms 

The number of experiments 
(times) 

Precise rate of the efficient 
mining algorithm for microblog 

content (%) 

Precise rate of the artificial data 
mining algorithm (%) 

1 98 85 
2 97 84 
3 97 85 
4 98 82 
5 96 82 
6 96 82 
7 97 84 
8 96 82 
9 98 85 

10 97 84 
According to the experiment above, it can be learned that the proposed method used for 

emergencies prediction can greatly improve the accuracy of forecasting, and has strong robustness. 

Conclusion  

For the defects like long time-consuming and poor stability produced by the traditional artificial 
data mining algorithm in the process of establishment of emergencies prediction model, emergencies 
prediction method for efficient mining based on efficient micro-blog content is proposed, according 
to a mining association rule algorithms which combining niche technology and gene expression 
programming to perform emergencies micro-blog information mining. Support threshold is set by the 
penalty function. According to mined micro-blog content which related to emergencies to get 
emergencies prediction results. The experimental results show that the proposed algorithm for mining 
emergencies related micro-blog content, and get emergencies prediction results by the mined 
information, can greatly improve accuracy of emergencies forecasting. 

References  

[1] Tan Hengui, Wang Wenjie, Li Youhua. Review of Classification Algorithm in Data Mining［J］. 
Microcomputer & Its Applications, 2005（2）：4-6. 

[2] Huang Xiaofang. Algorithm of Decision Tree in Data Mining and Its Application［J］ . 
ORDNANCE INDUSTRY AUTOMATION 2005, 24(2):35-36. 

251



 

[3] Luo Ke, Lin Mugang, Xi Dongmei. A Review on Classification Algorithms in Data Mining［J］. 
Computer engineering, 2005（1）: 8-10,16 

[4] Liu Zhao, et al. The Research of Data Mining Based on Neural Networks［J］. COMPUTER 
ENGINEERING AND APPLICATIONS, 2004,（3）：172~173. 

[5] Zheng Zhuoyuan, Zhou Ya. Influence of Data Mining on Information Security [J]. MODERN 
COMPUTER, 2008(03):36-39. 

[6] Luo Yueguo. A Design of Intrusion Detection Model Based on Data Mining [J]. Journal of Xi’an 
university of arts and science (natural science edition), 2010(03):112-113. 

252



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




