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ABSTRACT

With the prosperity of new forms of media, the aoenvironment of universities is increasingly coemp The
change not only brings development opportunitiesufuversity, but also makes a number of uncerfaictors
increase rapidly, so that colleges and universitiage to face more and more frequent reputatiosicrilo reduce
the harm of crisis, it is particularly important tocus on pre-crisis warning system constructionll€ges and
universities should spend a small amount of momeprevention, rather than on treatment. While thésting
literature on crisis early warning mechanism doed discuss deeply, this paper adopts the BP neueaivork
method innovatively and uses new techniques sudatasmining to research crisis early warning megisen of
Reputation of colleges and universities in the needia environment. Besides, this paper take subatels MIIT
universities as an example to make the analysieefturrent construction of crisis early warning chanism of
reputation of colleges and universities status qugo, that it can make appropriate recommendations fo
improvement.
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INTRODUCTION

With the further reformation of society and rapiévdlopment of information communications industries
micro-blog and other new medias popularize in crdoydvirtue of immediacy, interactivity and broadlirence.
Social scientists generally convince that the dasiaironment is increasingly complex with full pétential crises.
At present, China is in a critical period of sodiansformation and upgrading, and the rapid dgaknt of
society and the changes make colleges and uniesiséixternal environment has become increasingmpmiex.
Besides, the transformation and upgrading of edutand social reform organic add more uncertatotyhe
construction development and daily management ohedtic universities. Colleges and universities are
gathering place for young students, and they asamof sensitive, passionate, impulsive paying tiéntion to
the society and the pursuit of ideals. They arenthé force network groups, and the promoter of needia age.
According to “ The 32nd China Internet Network Dieygment Statistics Report” released be China hater
Network Information Center (CNNIC), by the end ahd 2013, the scale of China's Internet users eshtth591
million, of which student groups are the largestugational group users with the total ratio of 26.8L]. The
special nature of the university student body detees that the university campus is prone plackkimadls of
crisis [2]. Many social problems such as unemplayitngocial contact, poverty and other phenomenaedlected
to student groups , making some students' psyclualbgressure too much stress to resolve, anchatély lead
to a crisis.

The appearance of Chinese universities crisesegitable for the rapid development of Chinese dgcithe
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economy and higher education itself. We recogriag ¢olleges and universities not only pay attentmstudents’
daily lives and learning management, but also gaamainst all kinds of crises and formulate effextsolutions.
Based on this, prevent and respond to crises hae®nie important issues for colleges and univessitie
administrators. This paper adopts the BP neuralor&tmethod to explore the establishment of unitiescrisis
early warning system, so as to provide timely wagrinformation, and achieve ahead feedback infdomathen
colleges and universities are able to promptlyrageato face the crisis, and lay risk preventiamnfiation in the
first place.

2literaturereview

2.1 Literature Review of reputation crisis warning

According to current status of research, the resean reputation or credibility crisis is unfoldimgound the
crisis of corporate, that is profit organizatiom,an universities preventive crisis managementesystHowever,
there are few of documents of this two. At presaithost no attention has been paid to the reputatfocrisis
management of universities and other nonprofit miggions in the field of reputation crisis warnirend the
literature of this field is blank.

The first time of the study of public crisis eassarning can be traced back to the World War llwinich the
effectiveness of the military early warning theorstill has considerable reference value in todayur@ries then
launched a number of extensive, in-depth reseamhascial phenomena to meet social problemstlgtarise
during the war. After World War Il, Western academtudy of the crisis management has been deepandd,
research tentacles gradually spread to the ciasig @arning.

Li Ming, Zhou Xuming, Ye Zhenbin (2005) discussdtk thasic concepts from the crisis, stability andyea
warning, they pointed that the predictive of suddeises can be divided into four types, and progosthe
guantitative prediction model using fuzzy mathegwtimethods, eliminating subjective and arbitraty,as to
make an accurate and reasonable crisis judgment.

Zhang Jing (2007) took crisis management theorthagheoretical tools, established prevention systed part
of a working model of prevention aiming at the &xig problems in university crisis prevention andith the use
of cases for empirical analysis, ultimately arrid he prevention system of crisis managemenvwid module.

Wang Zhuokai (2013) proposed from his own expeegeihat building a crisis early warning system iee# ring

in crisis management colleges. He also make f@lafsdata mining, mobile Internet and other tecahineans to
obtain information, and deepen the university smeanagement early warning system, through rea;tthpnamic
warning, to minimize the likelihood of crises.

It is undeniable that college crisis managemergaehes, especially how to accurately and effitjeperform

early warning universities before the crisis argeay important link. For any organization, crises evitable.
When the bigger size of the organization, the nwanmplex the structure of organization, and the npweential

crisis. How to avoid a crisis? The most importdning is to establish a sense of crisis, and prejpaaelvance. Of
course, preparation does not means putting an @iget crisis, but when danger strikes, it can tine danger
considered by others into their own developmentgnogvth opportunities. Since the crisis is ineviégalwhat we
need to do is prepare, prepare, then prepare, rgndut best to predict a crisis, and do well irnvaatte in
prevention measures, then beat it before the cBsisides, we can get positive public support.

2.2 Classification of university's reputation csisi

Although the university's reputation crisis variescause of its formation reasons, it can still bessified
according to certain criteria. In the universitgputation crisis classification, the paper refer&ao Pingping [3],
who compiled the university emergency managemeshtcase analysis. According to the book on the ifleaton
of universities crisis, it can be divided into sixtegories in order to have targeted responsersid management
for colleges and universities.

First is natural disasters crisis, which is nataliabsters taking place in the university residant then threaten
universities. Second is accidents, disasters c@as@gisis event in the college occurring all kidsaccidents and
disasters, mainly including fires, traffic accidgnpublic facilities and equipment accident, pulsiévices fault
accidents and safety incidents around the camghisd i public health crisis. it is the sudden drefethe major
infectious diseases cause or may cause seriousgdatbauniversity teachers and health, mass unergaai
diseases, food poisoning and other serious incdaffecting the health of students and teachersrtfras
university security crisis, which is emergenciest tthe safety of teachers and students is infrirgetithe normal
order of the school is destroyed, including twoeypcampus crime, campus terrorist attacks. Fifthniversity
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population crisis, which is the student collectilegal rallies, petitions, marches, demonstratj@udlective strike
meal, strikes, petitions, rioted and other eve8tsch type of crisis can be divided into two kingslitical and
interests events. Sixth is university managemasis¢mainly referring to the daily management iais events in
the university, such as student fighting events ity credibility crisis events.

Classifications of university crisis are not ovarelated, and intersect and influence each otimekr,cartain types
of crisis and other crises may occur simultanequsig also may lead to secondary events or alieenaérivative
event [4]. This article will follow the above cata@es, calculates the incidence of various typesnmfersity crisis,
and adopts BP neural network technology to preutiiege crisis management.

3 the outline of BP neural network method

BP (Back Propagation) neural network is a commaiskyd artificial neural networks, and its learnintgris to use

the steepest descent method, through the backgatpa network to continuously adjust the weights a
thresholds, so that network can be the minimunassjarror [5]. Shown in Figure 1, BP neural netwooksists

of input layer, hidden layer and output layer. Hiddayer can contain multiple layers, and addingjtamhal layer

increases the complexity of network computing.
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Figure 1 BP neural network structure

BP neural network information transform from th@uh layer to the output layer, which is a feedfamvaeural
network, and the transfer function is a nonlinesiction. The most commonly used functions are fpgsid tansig,
and there is also a linear function of the outpwyet (purelin).

The features of BP neural network gives it a certdvantage in crisis early warning applicationgiviersity

reputation crisis occurs with a certain fuzzingasdomness and uncertainty. It is non-linear retesthip between
input and output, and artificial neural networkaisstrong ability to handle non-linear, highly adegptlearning

system, and has strong fault tolerance, and ifiodrthe law through learning from a lot of complgata.

BP neural network specializes in function approdiorg pattern recognition, classification and sofyidata
compression problem. From the mapping relationdleifiveen crisis indicators and warning degree, tegjom
crisis early warning is a function approximatiomgess. If the BP neural network is used in unitiesreputation
crisis warning, it has higher precision and be#teience and objectivity, then it can provide a ggoitie for
colleges and universities reputation crisis eardyning and prevention.

4 Application of colleges and universitiesreputation crisis early war ning based on BP neural network

This paper is aiming at colleges and universitegutation crisis early warning. This paper conddiqieevious
visits, interviews and research, and selected thmber of crisis occurred in Nanjing University X>etiween
2003-2012 as the survey data, using Matlab softivased on BP neural network algorithm to make e&asning
analysis of the six crisis’ impact on the reputatiof universities, which is a new method of expigrithe
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reputation of colleges and universities reputatiosis early warning.

This paper uses the version of MATLAB2009a, withearal network toolbox. The toolbox provides a eihf
multiple neural network initialization, design, itreng, simulation function, and we programmed tlglouthis
toolbox.

4.1 Data Description
Counts the number of six kinds of crises occurgagh year in one college in Nanjing in the yeai®320012. The
situation as shown in the following table:

Table 1 one university in Nanjing in Nanjing, Six types of crises Statistics from 2003 to 2012

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
natural disasters crisis 0 0 0 0 0 1 0 0 0 0
accidents, disasters crisi 1 1 2 1 1 1 2 3 1 1
public health crisis 0 0 0 0 0 0 0 0 0 0
university security crisis 1 2 11 5 7 10 8 26 38 33
university population crisis| 0 1 0 1 0 0 0 2 2 1
university management crisis 2 2 2 4 3 4 4 9 7 8

This paper uses the As used the number of six kifidsises affecting the reputation of the univigrsiccurring
each year in one college in Nanjing in 2003-2012 &rmining set. That is to say, the paper takesitmber of six
crisis affecting the reputation of the universigcarring in 2003-2012 as a training input; he nurrdfesix crisis
affecting the reputation of the university occugrim 2011 as a training output. Simultaneouslyl$o uses the
number of six kinds of crises affecting the regotabf the university occurring in 2004-2012 agst tset. Namely,
the paper takes the number of six crisis affectimg reputation of the university occurring in 20821t2 as a
training input; he number of six crisis affectirfietreputation of the university occurring in 20X atraining
output.

4.2 the construction of Early warning model

This paper is based on the number of six kindsisés affecting the reputation of the universitgurting in one

college in Nanjing in 2003-2012 to determine theuinvariables of the number of occurrences of timscin the

eight consecutive year, so that the input layeravgiis 8; and output variables is the number oficences of the
crisis in the first nine years, so the output nadayer is 1.

In the establishment of the BP neural network, rieo to reduce the number of errors, the hiddearkagan be
increased, but it also makes the network more cexnph general, the more the number of hidden &ydre
slower the speed of neural network learning. Andnlayeasing the number of neurons in the hiddearlagn also
get a lower error, and the training effect is eagieimplement than the increase of the numberidddn layers.
Thus, in the early warning model in this articles select one BP neural network with only three éidiyers, and
determine the number of hidden layer neurons io@ance with the following formula [6]:

N=ymFn+a

Wherein m is the number of input neurons, n isrilmaber of output layer neuron, and a is a congtatween 1 to
10.

Table2 Training parametersof thisarticle

The Hidden layer transfer function | tansig
The output layer transfer function | purelin
Training function traingdx
Learn Property learngdm
The maximum number of training net. trainParam. epochs=20000
The Target error net. trainParam. goal=0. 05
Interval Display net. trainParam. show=500
Network Learning Rate net. trainParam. 1r=0. 05

205



Jianhong Miao et al J. Chem. Pharm. Res., 2014, 6(6):202-209

4.3BP neural network prediction of MATLAB
%Input the number of six kinds of crisis occurrenae universities and colleges from 2003 to 2010 #ffecting
their reputation

Pi=[010102

010212

0201102

010514

010703

1101004

0208014

0302629

%using the number of six crisis affecting the region of the university occurring in 2011 as artiiag output
Ti=[0103827];

[R,Q]=size(Pi);

[S1,Q]=size(Ti);

P=Pi;

T=Ti;

%normalization
[Pn,minP,maxP, Tn,minT,maxT]=premnmx(P, T);

%Generate a feedforward BP network, 13 hidden mesirb output neurons

net=newff(minmax(P),[13 1],{'tansig’,'purelin'}dingdx’,'learngdm’);

%The hidden layer activation function 'tansig' agofan-Sigmoid to transfer function

%The output layer activation function 'purelin' ptiolinear transfer function

%Training function ‘traingdx’ that is adaptive leiag rate, additional momentum factor gradient dasdack
propagation algorithm training function

%learn property 'learngdm' additional momentumdagtadient descent learning function

%The maximum allowed number of steps training 8D

net.trainParam.epochs=20000;

% Setting Network learning accuracy is 0.005, thalhe minimal error of trainingb jectives is 0. 005
net.trainParam.goal=0.001;

% the training results are displayed once 500 stepénterval.

net.trainParam.show=500;

% Start training network

net=train(net,P,T)

%Test, input the number of six kinds of crises @ffeg the reputation of the university occurring?id04-2012
x=[010212

0201102

010514

010703

1101004

020804

0302629

0103827]

%normalizatio
ppost=tramnmx(x,minP,maxP);
% test output

YC =sim(net,x)

%Anti normalization
yuce=postmnmx(YC,minT,maxT);
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Figure 2 BP neural network training convergence

As shown in Figure 2, when the network learningaities to 9996 times, the accuracy of their learningaches to
objectives, and BP neural network appears conveggehen the training is success. We save thisarktand
using 2004-2011 data samples for testing, and atéiy get the predicted results

This paper compares the number of occurrences usatigpes crisis affecting the reputation of colegad
universities in 2012 with the number of actual acence. It can be found that the predicted valdfes matural
disasters, accidents, disasters crisis publictihesisis and university population crisis are moomsistent with
the actual figures. While,the regulation of occooe of university security crisis and universitymagement crisis
is hard to trace with large errors. Experimentaltes shows that BP neural network has a certagffettiveness
when it is used to predict regularity crisis ofural disasters, accidents, disasters, public heathgroup events.
With respect to sudden human security and managdeerisis universities prediction, error exists tbe following
reasons:

(1) Natural disasters, accidents, disasters anticpalth events have a certain regularity, ardrtbxistence and
occurrence is out of man's subjective will, whishte natural evolution of social events and inhiere the
development process, so its occurrence can begpedddy the occurrence of the previous years;

(2)College group class crisis caused mainly by gsoof students gathered, and such incidents usoediyr with
the hot social events closely with a certain regiylsand because such an event initiated by tbegrrather than
individuals, therefore its development of a cergtioup behavior law, and can have rules to folloyeriediction.

(3) university security crisis and university maeamgnt crisis with great personal nature, are mastlysed by
human factors, and are highly correlated with thality of the university students and universityrawgistrators.
There is uncertainty, so it is difficult to forinet law in the forecast.

Table 3 the number of All kindsof in 2012

. . L All kindsof crisis
Tyoes of crsis All kinds of actuali(r)]c%;rzencetlmesof crisis redTihci}ion Prediction of occurrencein
p 2012(rounded off)
natural disasters crisis 0 0.1557 0
accidents, disasters crisi 1 1.1201 1
public health crisis 0 -0.0723 0
university security crisis 33 37.9418 37
university population
crisis 1 1.1220 1
university management
crisis 8 1.1198 1
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CONCLUSION

The results shows that the designed BP neural mktivas some ability to adapt to the crisis earlynivey
mechanism of reputation of colleges and univessitgpecific conclusions are as follows:

(1) This article’s early warning systems has Prgaticof high efficiency for natural disasters, atmnits, disasters
crisis public, health crisis and university popidat crisis, and is an effective forecasting methuathjle for
university security crisis and university managetreisis, these two is more biased subjective @filman-made
crisis with  relatively low accuracy in forecast.

(2) This differences arises because some crigigistable. For example, facing such crisis as rattisasters, the
major prepared work of colleges and universitig® ideal promptly and effectively treated, imprake follow-up
public relations, thereby improve the reputationuoiversities; and some crisis can be effectivedntolled
through a comprehensive and effective preventivasmees and management mechanisms, such as accidents
disasters crisis public, health crisis and unixgnsopulation crisis. The university should do riegunspections of
facilities, establish a sound and reasonable raiek regulations to improve the safety managemeatreavess,
make clear lines of responsibility, which meangoesibility refers to one people, so there is npasfunity to
develop a crisis; while for university securitysisi and university management crisis, colleges wanidersities
should pay attention to personal qualities wheadizlg appraisal management personnel, do gooihjstudents
work, establish and improve psychological coungseligencies and enhance students' psychologicakelg,
and provide places and methods for students psygival counseling to improve students' resilienayd a
self-regulation.

It is thus clear that with the development of cotepunetworks and the socio-economy and politiceges and
universities, as an integral part of social orgatian gathering crowd, has a lot of potential pigfarisis. It is
especially important to know how to effectively giet and control potential crises. Based on therditure study,
this paper mixtures BP neural network into crisaslye warning systems in an innovative way, and tigio data
mining, mobile Internet and other technical meampredict future probability of occurrence of cgis and
universities crisis, then colleges and universittas guard in advance, and make the appropriategeament
measures. This paper predicted the number of @&siarred in one university in Nanjing annual. ®@a basis of
this, the follow-up study will do a monthly statcstl crisis, and make timely dynamic forecast, tifgra variety of
potential or actual the risk factors among the ettidyroup, and then get early warning informatievaluate the
extent of the crisis, finally determine whetherigsue an alert. In addition, we will also be conebirwith other
procedures for crisis management, establish a camepsive crisis management system as the direcfidhe

university crisis management standard, to reduedrquency of crises from the university in gehéraally to

build a harmonious, safe, beautiful campus enviremm
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