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ABSTRACT

Publicaccountsonsocialmediahavebecomeimportantchannelsfor informationdissemination.
Well-designedpublicsocialmediaaccountsarevitaltobettercommunicatescienceandtechnology
(S-T)achievements.ThisarticledefinestheS-Tcommunicationconceptandproposestheanalyzing
dimensions.Inordertomeasurethecommunicationeffect,thisresearchcollected7,246articlesfrom
S-TpublicaccountsonWeChat.Weanalysisthesemassivedataincorporatingneuralnetwork(NN)
andmultivariatelinearregression(MLR)model.Theevaluationindicatorsystemofcommunication
effect includesthreelevels indicators.TheresearchfoundthefollowingfactorsaffectingtheS-T
communicationeffectindifferentdegrees:thenumberofactivefansonScienceTechnologyPublic
AccountsonSocialMedia(STPA-SM),locationswherethearticlesarepublished,theauthentication
statusofSTPA-SM,andsoon.Finally,thearticleproposessomestrategicsuggestionsforimproving
thecommunicationeffectsofS-TachievementsthroughSTPA-SM.

KEywoRDS
Big Data, Communication Effect, Public Accounts, Social Media

INTRoDUCTIoN

Sincethe21stcentury,thesocialmediaenvironmenthasbecomemoreandmoredigitized,socialized
andmobile(Ren,Cao,Liu,Huang&Zhu,2017).ThemodeofS-Tcommunicationonthetraditional
Internet is gradually adapted to the mobile Internet. Therefore, in the era of emerging mobile
Internet,thepublicaccountsonsocialmedia,suchasWeChat,haveopenedupnewchannelsfor
S-Tcommunications.SocialmediahasbecomeamajorchannelofS-Tdiffusions.However,due
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tothehighdegreeofprofessionalismandrigor,S-Tachievementsaredisseminatingbyrelatively
smallernumberinstitutionsorindividualscomparedwithcontentinotherfields,thuscommunication
effectsarenotsatisfactory(Zhou,Xu,Wang,Zhu,Luo,Deng&Wu,2016).Mostscientificresearch
institutionsandenterpriseswhohavesetupSTPA-SMarejustfollowingthetrendoftheInternet
development,buttheactualresultsarenotidealyet.

BasedonthepropagationcharacteristicsandoperationsituationofSTPA-SM,thispaperproposes
aseriesofhypothesesregardingtheinfluencedegreeofdifferentfactorsoncommunicationeffects
andconstructsameasureindicatorsystemthataffectsthecommunicationeffectofSTPA-SM.We
collect7,246articlesonSTPA-SMfromQingBobigdataplatformandstudytheinfluencedegreeof
differentfactorstocommunicationeffectcombiningtechniqueswithNNandMLRmodel.Finally,
thisworkprovidesadaptiveoperationstrategiesforSTPA-SMtoimproveits’communicationeffect
inthesocialmediaera.

LITERATURE REVIEw

The Patterns, Content and Effects of Social Media Used for S-T Propagation
After the mid-1990s, with the rapid development of the Internet, the carrier of modern S-T
communicationhasdevelopedfromthetraditionalbooks,magazines,newspapers,radioandtelevision
toonlinedigitalmedia.Onlinecommunicationhasbecomeanindispensablepartofscientificactivities
(Walsh, 1996;Walsh&Bayma,1996).Following the successof email communication (Eisend,
2002),socialmediaisbeginningtobecomeanewchannelforthespreadofscienceandtechnology
(Su,Scheufele,Bell,Brossard&Xenos,2017).

Socialmediahascausedaparadigmshiftinsciencecommunication(Su,Scheufele,Bell,Brossard
&Xenos,2017).Thetraditionalthoughtofsciencecommunicationhasgraduallyevolvedintothe
ideaofemphasizingcontactwithscience(Lee&Vandyke,2015).Socialnetworkplatformsprovide
a lower-cost access to scientific achievements.Both traditionalnetworkand socialnetworkplay
importantrolesintransformingscientificknowledge,suchasnewspapers,television,theInternet
andsoon.Socialnetworkalsoprovidesamoreconvenientenvironmentforacademiccommunication
(Mondragon,Mondragon&Valencia,2017;Chang,Kim,Kang,Shim&Ma,2018;Gu&Widén-
Wulff,2011).MoreandmoreChinesescientistsprefertochoosedifferentsocialnetworkplatformsto
conductinterdisciplinarycollaboration,toimprovecontrollabilityandadvocatepublicparticipation
(Jia,Wang,Miao&Zhu,2017).Morethan900sampleswerecollectedbytheonlinesurveygroups
andshownthatpeoplewithhigherlevelsofmonitoringsatisfactionandsocialutilitymotivations
tendtopaymoreattentiontoscientificnewsonsocialmedia(Ho,Yang,Thanwarani&Chan,2017).

ThedisplayformsofSTPA-SMarebecomingmoreandmorediversified.STPA-SMhadmany
drawbacksatthebeginning,suchasweaktransmissionintensity,limitedcontentrichness,simple
format of information dissemination, insufficient application functions, etc. However, the topics
emergedinSTPA-SMaregraduallydiversified,andmoremultimediaelementssuchaspictures,
animationsandvideoareapplied(Cai,2017).

TherearethreemaintypesofSTPA-SMincludeportalS-Tchannels,professionalS-Tmediaand
privateS-Tmedia.Eachtypehasdifferentcontentemphases.Forexample,mostcontentof“Tencent
Technology”isaboutpopularinformation,newsreportsandnewsresearchintheS-Tindustry.“China
ScienceDaily”concentratesondisseminatingscientificknowledgeandscientificspirits.“Guokr”
focusesonpopularscienceknowledgeinmedicalandhealthfields(Fan,2015).

Further,increasingattentionhasbeenpaidtotheresearchonthecommunicationeffectsofSTPA-
SM.Inthecasestudyof“Guokr”,thefactorsaffectingthecommunicationeffectsofSTPA-SMare
thearticleresource,thethemeofscience,themainlineofsciencecommunicationsandthecountry
wherethescientificissuesoccur(Wang,2017).Selectedarticlesfrom783STPA-SM,Jinandothers
foundthattheauthenticateddepartmentandmultimediapresentationstylearesignificantlyimpacting
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theWCI(i.e.WeChatCommunicationIndex).WCIisusedtomeasuretheinfluenceofWeChatpublic
accounts,whichisascientificcalculationmethodanddesignedbyQingBobigdataplatform.The
averagenumberofviewsandlikes,andthepublishedcontentpositioningalsoinfluenceWCI(Jin,
Jiang,Chen&Shen,2017).InthecaseoftheofficialpublicaccountofMinistryofScienceand
TechnologyofthePeople’sRepublicofChina,itispointedoutthatthecontentofarticleshasacertain
relationshipwiththenumberofviewsofsocialmedia,whichcanmaketheS-Tcommunicationmore
efficientandeffective(Zhang,Xu,Wang,Zhu,Luo,Deng&Wu,2017).Someresearchersstudied
howtoimprovethecommunicationeffectofscienceknowledgeinthenewmediaenvironmentby
takingNanoscienceasanexample(Liang,Su,Yeo,Scheufele,Brossard,Xenos,Nealey,2014).

Current Research Gaps
ThecurrentresearchontheSTPA-SMcanbesummarizedasshowninFigure1.Theparadigmof
S-Tcommunicationisgraduallychangingbysocialmedia.Thesocialmedia,suchasSTPA-SMhas
becomeoneofimportantpatternsforS-Tcommunication.DifferenttypesofSTPA-SMfocuson
differentpromotioncontent.

At present, there are relatively systematic studies on social media, S-T communication,
communication mode, communication content and communication effect. The existing research
pointsoutthemainfactorsaffectingthecommunicationeffectofSTPA-SM.However,therearefew
researchesareonfollowingissues:howtousesocialmediatoimproveS-Tcommunicationeffect,
howtomatchcommunicationmodewithcommunicationcontent,howtoupdatethecommunication
modeaccordingtocommunicationeffect.Theresearchmethodsaremostlyqualitative.Fewresearches
haveattemptedtoquantifytheinfluencedegree.Theabovegapsareshownbythedottedlinein
Figure1.Wecarryouttargetedstudyontheissuesabove.

S-T CoMMUNICATIoN AND CoMMUNICATIoN EFFECT

Connotation of S-T Communication
TheconceptofS-TcommunicationwasfirstproposedbyBernal,whichpointedoutthatitwasan
inefficientmethodforscientiststocommunicatemainlydependingonscientificjournals.Therefore,
itwasverynecessarytoconstructascienceinformationservicesystem(Bernal,2003).Thiswasthe
originalsourceofS-Tcommunication.

In2000,WellcomeTrustFundandUKS-TOfficedefinedtheconceptofS-Tcommunication,
whichmeansthecommunicationamongS-Tcommunity,mediaorganizations,thepublic,government
andsoon.(Zhai,2002).ZhaipointedoutthatS-Tcommunicationisaprocessofknowledgesharingand
diffusingacrosstimeandspace,themainmodesoftransmissionincludingprofessionalinteraction,
S-Teducation,S-Tpopularizationandtechnologydissemination(Zhai&Yang,2002).

Figure 1. Analysis of the research status
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Combining the analysis of S-T communication, this paper regards S-T communication as a
diffusionprocessofS-Tknowledgeandachievementstowardthewholesociety,whichhasanimpact
onthesocietydevelopment.

Communication Effect
The concept of communication effect contains dual meanings. First, it refers to changes in
attitudes,psychology, andbehaviors thatoccurwhenanaudience receives a communication
behaviorwithpersuasive.Second,itreferstothetotaleffectandconsequencesofcommunication
activitiesontheaudiencesandthesociety,especiallythroughnewspapers,radio,television,and
othermassmedia.(Guo,1999).

The“socialpersuasiontheory”proposedbyCartwrightandHoflandstudiedthemechanismof
communicationindetail.Inordertoachieveeffectivepersuasion,thefollowingtwoaspectsshould
bedone.Firstofall,itissignificanttoensuretheinformationthatthecommunicatorwantstospread
mustreachthesensoryorgansandconsciousnessoftherecipient.Secondly,therecipientmustbe
informedofthefeasibility,necessityandurgencyoftakingaction,andpromotedtotakeappropriate
action.Therearemanyfactorsthatwillaffectthecommunicationeffect.Firstly,thecommunicator
shouldhaveahighdegreeof reliability, that is, the identity, status, educationalbackgroundand
lifeexperienceof thecommunicatorshouldmatch thecontent tobedisseminated.Secondly, the
communicator’slanguageexpressionabilityandexpressionstylewillalsoaffectthecommunication
effect.Finally,thecommunicationcontentitselfisalsoveryimportant.

Therefore, according to the previously mentioned analysis, this paper will measure the
communication effect of the STPA-SM from three dimensions: the communication content, the
communicationmodeandthecommunicator.

MEASUREMENT INDICAToRS AND INFLUENCING FACToRS 
oF CoMMUNICATIoN EFFECT oF STPA-SM

Communication Effect Measurement Indicator of STPA-SM
Onsocialmediadisseminationplatform,theviewsofanarticlereflectthearticle’sreach,and
thenumberoflikesreflectsreader’sagreementdegreeofit.Therefore,thispaperwillusethe
numberofviewsasanevaluationindicatorofspreadbreadthandusethenumberoflikesasan
evaluationindicatorofagreementdegreetomeasurethecommunicationeffectofSTPA-SM.In
ordertoeliminatetheinfluenceoftheorderofmagnitude,wetakethelogarithmofnumberof
viewsandnumberoflikesrespectively.Wethenperformtheweightedaverage.Assumingthe
weightofnumberofviewsandnumberoflikesareα and1−α respectively,thecommunication
effectisexpressedinFormula1:

Y n n� ���= + −( )α αln ln
1 2
1  (1)

Here,Y standsforcommunicationeffect,n
1

isnumberofviews,whichrepresentsthedegree
ofspreadbreadth,andn

2
isnumberoflikes,whichrepresentsthedegreeofagreement.

Influence Factors of STPA-SM’s Communication Effect
Accordingtopreviouswork,thispapermeasuresthecommunicationeffectoftheSTPA-SMfrom
threedimensions:thecommunicationcontent,thecommunicationmodeandthecommunicator.

The communication content is an important factor affecting the communication effect of
STPA-SM.Thethemeofanarticleistheconcentratedexpressionofitscontent.Whetherthearticle
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isoriginalornotreflectsthenoveltyofcontent.Therefore,weconstructedtheHypothesis1and
Hypothesis2asfollows:

Hypothesis 1:ThethemeofarticlepublishedbySTPA-SMhasasignificantimpactontheeffect
ofcommunication.

Hypothesis 2:WhetheranarticlepublishedbySTPA-SMisoriginalornothasasignificantimpact
ontheeffectofcommunication.

Thecommunicationmodecouldlargelyaffectwhetherthereaderclicksonanarticleornot.The
locationofanarticlemaypotentiallyaffecttheconvenienceofthereader’sclick.Thepublicationtime
providesreadingaccessibility.Andarticletitleisverylikelytoaffectwhetheritappealstoreaders
ornot.So,thefollowingthreeassumptionsareproposed.

Hypothesis 3:ThelocationofthearticlepublishedbySTPA-SMhassignificantimpactontheeffect
ofcommunication.

Hypothesis 4:ThepublishingtimeofanarticleonSTPA-SMhassignificantimpactontheeffect
ofcommunication.

Hypothesis 5:ThetitlefeaturesofarticlepublishedonSTPA-SMhavesignificantimpactonthe
effectofcommunication.

Thecommunicatormaydeterminethecommunicationrangeofarticles.Theactivefansarethe
basisofcommunication.Theauthenticationinformationaffectstheaudience’strustinthepublic
account,sohypothesis6andhypothesis7areconstructed.

Hypothesis 6:ThenumberofactivefansofSTPA-SMhassignificantimpactontheeffect
ofcommunication.

Hypothesis 7:TheauthenticationinformationofSTPA-SMhassignificantimpactontheeffect
ofcommunication.

Inordertoverifyabovehypothesis,basedontheresearchofexistingliteratureandanalysisof
theexistinginformationofSTPA-SM,themeasurementindicatorsystemoftheinfluencingfactors
ofSTPA-SMaredesigned.Sevensecondaryindicatorsand24thirdindicatorsaredesigned,as
showninTable1.

Hypothesis Testing
Thispaperusesthe“ListofSTPA-SM”releasedbyQingBoDataPlatformasdatasource.QingBo
DataPlatformhasrelativelyhighauthorityandcompleteness.Accordingtodifferentauthentication
type,suchasenterprise,scientificresearchinstitution,mediaorganization,andindividuals,95STPA-
SMhavebeenselected.Thenumberofarticlespublishedintheseaccountsisabout30,000inone
year.Wecollected7,246articlespublishedfromNovember19,2017toFebruary20,2018.Thetitle,
publishedtime,location,originality,viewsnumber,likesnumberwereobtained.

Using the Boson sentiment analysis engine, the collected social network article titles were
analyzedbyPython,thenthepositiveandnegativesentimentindicesofeachsocialnetworkarticle
titlewereobtained.According to thepunctuationmarks contained in the title, interrogative and
exclamationofthearticles’titlearemarked.Accordingtothesubjectivejudgment,thetitles’interesting
orscientificaremarked.ThesubjectofthearticleismarkedaccordingtothepositioningofSTPA-
SMandthetitleofthearticle.Sofar,wehavequantifiedallthepreviouslydesignedindicatorsthat
mightaffectthecommunicationeffectofSTPA-SM,X X X X= ( )1 2 24

, ,..., .
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continued on following page

Table 1. Influence factors of STPA-SM communication effects

Primary 
Indicators

Secondary 
Indicators Third Indicators (Variable Name) Variable Description

C
om

m
un

ic
at

io
n

C
on

te
nt

ArticleTopic

Lifesciencepopularization X
1( ) Ifthethemeofthearticleislifescience,itsvalueis

1,otherwise0.

NewsofS-Tevents X
2( ) IfthethemeofthearticleisnewsofS-Tevents,its

valueis1,otherwise0.

Internethotspots X
3( ) IfthethemeofthearticleisInternethotspots,its

valueis1,otherwise0.

S-Tknowledge X
4( ) IfthethemeofthearticleisS-Tknowledge,itsvalue

is1,otherwise0.

IndustrialS-Tinformation X
5( ) IfthethemeofthearticleisindustrialS-T

information,itsvalueis1,otherwise0.

Originality Whetherthearticleisoriginal X
6( ) Ifthearticleisoriginal,itsvalueis1,otherwise0.

C
om

m
un

ic
at

io
n

M
od

e

Article
Location Thelocationofthearticle:headlineornon-headline X

7( ) Ifthearticlelocationisheadline,itsvalueis1,
otherwise0.

Published
Time

Publishedtimeisfrom6to9( X
8( ) Ifthearticlewaspublishedfrom6o’clockto9

o’clock,itsvalueis1,otherwise0.

Publishedtimeisfrom9to12 X
9( ) Ifthearticlewaspublishedfrom9o’clockto12

o’clock,itsvalueis1,otherwise0.

Publishedtimeisfrom12to14 X
10( ) Ifthearticlewaspublishedfrom12o’clockto14

o’clock,itsvalueis1,otherwise0.

Publishedtimeisfrom14to17 X
11( ) Ifthearticlewaspublishedfrom14o’clockto17

o’clock,itsvalueis1,otherwise0.

Publishedtimeisfrom17to19 X
12( ) Ifthearticlewaspublishedfrom17o’clockto19

o’clock,itsvalueis1,otherwise0.

Publishedtimeisfrom19to22 X
13( ) Ifthearticlewaspublishedfrom19o’clockto22

o’clock,itsvalueis1,otherwise0.

Publishedtimeisfrom22to5 X
14( ) Ifthearticlewaspublishedfrom22o’clocktonext5

o’clockinthemorning,itsvalueis1,otherwise0.

TitleFeatures

Negativeemotionalindicatorofthearticletitle X
15( ) Thenegativeemotionalindicatorofthetitle,witha

valueof0-1

Interestingnessofthearticletitle X
16( ) Ifthearticletitleisinteresting,itsvalueis1,otherwise

0.

Scientificityofthearticletitle X
17( ) Ifthearticletitleisscientific,itsvalueis1,otherwise

0.

Interrogativeofthearticletitle X
18( ) Ifthearticletitleisinterrogative,itsvalueis1,

otherwise0.

Exclamationofthearticletitle X
19( ) Ifthearticletitleisexclamatory,itsvalueis1,

otherwise0.
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InTable1,exceptforX
20

(activefannumber),allothervariablesarealldummyvariables.In
order toeliminate the influenceof themagnitudedifferenceofvariables, X

20
 is logarithmically

transformed to facilitate modeling. The correlation between each indicator and the effect of
communicationisanalyzedbySPSS.TheanalysisresultsareshowninTable2.

AsshowninTable2,therearesignificantcorrelationsbetweenarticletopic,articlelocation,
publicationtime,titlefeature,originality,activefansnumber,authenticationtypeandcommunication
effect.Therefore,theabovesevenhypothesespassthetest.

RESEARCH oN CoMMUNICATIoN EFFECT oF STPA-SM

Thispaperusesamulti-layerperceptual(MLP)NNandaMLRmodeltoanalyzetheeffectdegree
ofdifferentfactorstothecommunicationeffect.Theformerisclassicnon-parametricclassification
analysismodelandthelatterisclassicparametricregressionanalysismodel.Ifthecomputingresults
fromthe twomethodsareconsistent, thereliabilityof theresults ishigher.That is tosay, if the
variableshavehigherinfluencedegreeinbothmethodsthenwethinktheyarethemoreimportant
variablestothecommunicationeffect.

Analyzing the Communication Effect Using NN Model
Inthispaper,weperformaMLPNNanalysis.MLPisafeed-forwardartificialNNmodel.Inafeed-
forwardnetwork,informationmovesonlytowardsonedirection,startingfromtheinputlayerand
thenmovingthroughthehiddenlayertotheoutputlayer.GivenaseriesoffeaturesX = ( )X X

1 2
, , ... 

and target Y , MLP can learn the relationship between features and targets for the purpose of
classificationorregression.AccordingtotheindicatorsysteminTable1,thissectionselects24third
indicatorsinTable1asindependentvariables,andthecommunicationeffectasthedependentvariable.
ThemodelisshowninEquation(2):

Y lnn lnn f w X b
k

k k
� ��� � *= + −( ) = +

=
∑α α

1 2
1

24

1  (2)

Table 1. Continued

Primary 
Indicators

Secondary 
Indicators Third Indicators (Variable Name) Variable Description

C
om

m
un

ic
at

or

ActiveFans
Number Numberofactivefansofapublicaccount

X
20( ) Numberofactivefansofapublicaccountthatthe

articlebelongto.

Authentication
Information

Theauthenticationtypeinformationofapublicaccount

thatthearticlebelongstoenterprise
X
21( ) Ifthepublicaccounthasbeencertifiedasan

enterprise,itsvalueis1,otherwise0.

Theauthenticationtypeinformationofapublicaccount
thatthearticlebelongstoscientificresearchinstitutions

X
22( )

Ifthepublicaccounthasbeencertifiedasascientific
researchinstitutions,itsvalueis1,otherwise0.

Theauthenticationtypeinformationofapublicaccount

thatthearticlebelongstomediaorganization
X
23( ) Ifthepublicaccounthasbeencertifiedasamedia

organization,itsvalueis1,otherwise0.

Thereisnoauthenticationtypeinformationofapublic

accountthatthearticlebelongsto
X
24( ) Ifthepublicaccountisuncertified,itsvalueis1,

otherwise0.
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where X k
k
, , , ,= 1 2 24�  represents the factors affecting the communication effect,

w k
k
, , , ,= 1 2 24� istheweightofeachinput.Themainfunctionofdeviationbistoprovide

eachnodeconstantvaluethatcanbetrainedoutsidenormalinputacceptedbyeachnode.fis
the activation function. The activation function used in the hidden layer in this model is a
hyperbolictangentfunction,asshowninEquation(3).Theactivationfunctionusedintheoutput
layerisanidentityfunction:

tan
sin

cos
hx

hx

hx

e e

e e

x x

x x
= =

−

+

−

−
 (3)

Itisgenerallyconsideredthatnumberofviewsandnumberoflikesareequallyimportant.So
setα = 0 5. inequation(2).70%ofthesamplesaretakenasthetrainingset,and30%samplesare
takenasthetestsetforMLPmodeling.Itisdeterminedthatthenumberofhiddenlayersofthemodel
is1andthenumberofhiddennodesis4aftertraining.Thepredictionaccuracyofthemodelisshown

Table 2. Result of correlation analysis between the impact indicators and communication effects of STPA-SM

Indicators Indicators/ 
Correlativity

Communication 
Effect

Article 
Topic

Article 
Location

Publication 
Time

Title 
Feature Originality

Active 
Fans 

Number

Authentication 
Type

Communication
Effect

Pearson
Correlativity 1 .205** .233** .198** -.074** .096** .692** -.071**

Significance(Two-
Tailed) .000 .000 .000 .000 .000 .000 .000

ArticleTopic

Pearson
Correlativity .205** 1 .011 .096** .029* .007 .174** .117**

Significance(Two-
Tailed) .000 .337 .000 .015 .570 .000 .000

ArticleLocation

Pearson
Correlativity .233** .011 1 -.134** -.035** .181** -.043** .040**

Significance(Two-
Tailed) .000 .337 .000 .003 .000 .000 .001

PublicationTime

Pearson
Correlativity .198** .096** -.134** 1 -.232** -.103** .362** .111**

Significance(Two-
Tailed) .000 .000 .000 .000 .000 .000 .000

TitleFeature

Pearson
Correlativity -.074** .029* -.035** -.232** 1 -.005 -.105** -.031**

Significance(Two-
Tailed) .000 .015 .003 .000 .675 .000 .009

Originality

Pearson
Correlativity .096** .007 .181** -.103** -.005 1 -.075** -.086**

Significance(Two-
Tailed) .000 .570 .000 .000 .675 .000 .000

ActiveFans
Number

Pearson
Correlativity .692** .174** -.043** .362** -.105** -.075** 1 -.114**

Significance(Two-
Tailed) .000 .000 .000 .000 .000 .000 .000

Authentication
Type

Pearson
Correlativity -.071** .117** .040** .111** -.031** -.086** -.114** 1

Significance(Two-
Tailed) .000 .000 .001 .000 .009 .000 .000

** If Confidence Level (Bilateral) is 0.01, correlativity is significance
* If Confidence Level (Bilateral) is 0.05, correlativity is significance
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inTable3,andthepredictioneffectisshowninFigure2andFigure3.Thehigherimportanceofthe
independentvariableisshowninFigure4.

Therelativeerrorofthetrainingsetis30.1%,whiletherelativeerrorofthetestingsetis24.6%.
Thescatterplotofthepredictedvalueshowsalineartrend.InFigure3,theresidualpointsareevenly
distributedaroundthestraightlineof0,indicatingthattheNNmodelhasgoodtrainingeffectand
degreeoffitting.

FromFigure4,usingNNanalysismethodwefoundthatthenumberofactivefans lnX
20( ) 

of STPA-SM is the most important dependent variable, which has much influence on the
communicationeffect.Followedbywhetherthearticle’slocationisheadline X

7( ) ,whether
thepublish time is from6o’clock to9o’clock X

8( ) ,whether it isunauthenticated X
24( ) ,

whetheritisnewsofS-Tevents X
2( ) andsoon.Thetitleofthearticlehasnoobviousinfluence

onthecommunicationeffect.

Table 3. Communication effect analysis result by NN model

Training

Squaresumerror 759.478

Relativeerror .301

Stopruleused Errorisnotreducedinoneconsecutivesteps

Testing
Squaresumerror 17.968

Relativeerror .246

Figure 2. Scatter plot of communication effect prediction value
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Analyzing Communication Effect Based on MLR Model
Inordertofurtherverifythesignificanceoftheinfluencingfactors,thissectionusesMLRto
analyzethecommunicationeffectofSTPA-SM.Weselected24three-levelindicatorsinTable
1asindependentvariables,andthecommunicationeffectasthedependentvariable.Themodel
isshowninEquation(4):

Figure 4. The important degree of the main variables affecting the communication effect analyzed by NN model

Figure 3. Residual scatter plot of views number prediction value
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Y lnn lnn X
k

k k
� � �= + −( ) = +

=
∑α α β µ

1 2
1

24

1  (4)

Here β
k
k =( )1 2 24, , ,� aretheregressioncoefficientsaftereliminatingtheinfluenceofthe

unitofthedependentvariableandtheindependentvariable,indicatingtheinfluencedegreeofthe
independentvariableonthedependentvariable.Anditsvalueisdistributedbetween0to1.The
closeritisto1,thegreaterextenttowhichtheindependentvariableaffectsthedependentvariable.
µ isarandomvariableoftheerrorterm,indicatingthevariabilitythatiscontainedinYbutcannot
beexplainedbythelinearrelationshipofthekindependentvariables.

Wetakeα = 0 5. andperformregressionanalysis.Sincethenumberofactivefansissignificantly
largerthanotherfactors,thevalueofvariableisoperatedbylogarithm.Fromthesignificancetest
resultsofthemodel,R2 ,thecoefficientofdeterminationreaches0.746,indicatingthatregression
model has a good fitness and the independent variable can primely explain the variation of the
dependentvariable.ThestatisticvariablefissignificantlylargerthanFα ,indicatingthattheregression
modelissignificant.

FromFigure5,itshowsthatthemostimportantfactoraffectingthecommunicationeffect
analyzed by MLR method is also the number of active fans of the public account lnX

20( ) .
Followedbywhetherthearticlepositionisheadline X

7( ) ,whetherthearticleisoriginal X
6( ) ,

whetherit isunauthenticated X
24( ) ,whetherit isauthenticatedasmedia X

23( ) ,whetherthe
publishedtimeisfrom6:00to9:00 X

8( ) areallimportant.Thesefindingsareconsistentwith
thepreviousresultsobtainedfromtheNNmodel.Factorsincludingwhetheritisthenegative
sentimentindex X

15( ) ,whetherthetopicisInternethotspot X
3( ) ,whetherthetitleisinteresting

X
16( ) ,whetherthetitleisquestionable X

18( ) arealsoimportant,butnotappearintheNNmodel.
WhetheritisanewsofS-Tevents X

2( ) ,whetheritisindustrialS-Tinformation X
5( ) ,whether

itisreleasedfrom12o’clockto14o’clock X
10( ) areimportantfactorsinNNmodel,however

thesehavenotsupportedbyMLRmodel.Thenit indicatesthattheaffectingdegreeofsome
factors,suchasthecharacteristicsofthetitle,emotionalorientation,Internethotspot,andnews
relatedS-Teventandsoonneededtobefurtherexplored.

Figure 5. The important degree of the main variables affecting the communication effect by MLR model
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Comparing Results of NN and MLR Method
ComparingtheanalysisresultsfromNNandMLRmethod,wefoundthatthemainfactorsandtheir
influencedegreeofSTPA-SMcommunicationeffectaremainlyconsistent.FromFigure4andFigure5,
thetopthreeinfluencingfactorsaresame,whicharethenumberofactivefans lnX

20( ) ,whetherthe
articlelocationisheadline X

7( ) ,andwhetheritisunauthenticated X
24( ) .Hence,thenumberofactive

fanshasthegreatestimpactonthecommunicationeffects,followedbyarticlelocationandauthenticated
information.Whetherthepublishedtimeisfrom6o’clockto9o’clock X

8( ) ,whetherthearticleisoriginal
X
6( ) ,andwhetheritiscertifiedasmedia X

23( ) areallconsideredasimportantfactorsalthoughthe
affectingdegreeisslightlydifferent.Theinfluencedegreeofthetitlefeatures,emotionalsentiment,whether
itisanInternethotspot,andwhetheranews-relatedS-Teventremainsneedtobefurtherconfirmed.

Suggestions
Based on the above research, the following suggestions are proposed on how to improve the
communicationeffectofSTPA-SM.

ThenumberofactivefansofSTPA-SMisfoundtohavethegreatestimpactonthecommunication
effect,soitisthekeytoadoptstrategiestoincreasethenumberofactivefans.Therewillbemorereadersif
anarticleispublishedbyaSTPA-SMwithalargenumberoffans,sothechancesofbeingviewedorliked
willincrease,thenthecommunicationeffectwillimprove.IntheearlyoperatingstageofSTPA-SM,we
recommendthatitshouldattractmorefansviaofflineactivitiesandonlinepropaganda.Inthemediumterm,
theupdatingfrequencyofSTPA-SMshouldmaintaininhighdegreetoincreasetheloyaltyoffans.Inthe
longrun,thearticlesonSTPA-SMshouldprovidereaderswithvaluableinformationandknowledge.Then
moreandmorefanswillbeclingtothepublicaccount,andarticlesonthesepublicaccountshavemore
potentialopportunitiesexposedtoabroaderpopulation.Finally,thecommunicationeffectwillbeimproved.

According to the quantitative analysis results, if the article is released in the headline, the
communicationeffectwillbeimproved.So,itisrecommendedtoplaceimportantarticlesontheheadline.

TheauthoritativecertificationofSTPA-SMdoesnotnecessarilyhaveasignificantimpactonthe
communicationeffect.TheresultsofquantitativeanalysisshowthatuncertifiedSTPA-SMhasachieved
betterdisseminationandrecognition.Thisshowsthatreaderswouldnothavegreaterrecognitionof
thepublicnumberbecauseofauthoritativecertificationinformation.Therefore,itisrecommended
thatSTPA-SMshouldfocusonwritinghigh-qualitycontentinordertoimprovecommunicationeffect.

CoNCLUSIoN

SocialmediahasbecomeanimportantchannelfortheS-Tachievementscommunication.Thispaper
collected7246publicaccountsarticlesonWeChatwiththehelpofdatacrawlingtechnology.Combining
thetheoryofcommunicationandthecharacteristicsofinformationdisseminationofSTPA-SM,we
designtheevaluationindicatorsystemofcommunicationeffect,whichiscomposedof24measurement
indicators.TheinfluencedegreesofvariousfactorsonthecommunicationeffectareanalyzedbyMLP
NNandMLRmethod.The following revelationaredrawn. Increasing thenumberof active fans,
locatingarticlesintheheadline,andimprovingthequalityofthearticlecontentplaysignificantroles
inimprovingthecommunicationeffect.Theinteractivity,bigdatavolumeandtimelinessofsocial
networksprovideamoredirectwayforthedisseminationofS-Tachievements.Itwilldefinitelyhelp
toimprovethecommunicationeffectinthedesignofSTPA-SMreferringtotheabovesuggestions.
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