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Npeaucnosue

IBM® SPSS Modeler Social Network Analysis 06pa6aTsiBaeT HHGOPMAIHIO O B3aHMOCBS3SIX MEXKIY JEObMH B
IIOJISIX, ONKUCBIBAIOIINX POJIM OT/IEJIbHBIX JIUIl B COIMAJILHON CETH, YTO HO3BOJISET BKJIFOYATh COIMAJILHYIO
nHpOpMaIyIo B IIpecKa3aTesbHble MoJiesu. B aToM pykoBoacTBe nanbl onucanus y3ios IBM SPSS Modeler Social
Network Analysis B cpege IBM SPSS Modeler, momoraromue BKIFOYATE Y3JIBI B TOTOKHU. [1pr 00beqHEHNH BBIBOIA
Y3JI0B C IMOJISIMHU, TIPEACTABIISIOMINMHA H3MEPEHHUS IS OTIEIHHBIX JIHIL, TIOJIy9aeTcs 00Jiee MOJTHBINA TPOohUIh
OTIEJIbHBIX JIAII.

O 6usHec aHanuTuke IBM

IMporpammuoe obecnieuenre IBM 1u1st GM3HeC aHAJIMTUKU MPEJOCTABIISET NOJIHYIO, TOCIEOBATEILHYIO M TOUHYIO
uH(pOpMaIHIO, KOTOpas MoBbIACT 3 ek TuBHOCTD BeneHus Ouszneca. [1oJiHbI HAGOP TPOrPAMMHOI0 00ECIeYCHIS
st [business intelligencel [iporrocTiyeckoit anamutukul [ynpassenns GpuraHCOBOIM 3DPEKTHBHOCTHIO U CTpATErHei| 1
RHAJTMTHYECKIX IPHUIIOKEHHUIH| TO3BOISIET SICHO BHACTh TEKYIIYIO CHTYAIHIO, @ TAKXKE JeJIaTh IPOTHO3BI,
IIO3BOJISIFOIIME IIPeIIPUHIMATD IPaKTUYECKHE AeiicTBUS. B coueTanny ¢ peleHns My /171 KOHKPETHBIX OTpaciiel,
IIPOBEPEHHO NPAKTHKOIT 1 yciryramu 6usHec aHaymTrka IBM no3BosisieT opraHu3anusM JIoObIX pa3MepoB
JIOCTUTATh HAUBBICIICH IIPOU3BOINUTEILHOCTH, YBEPEHHO aBTOMATU3NPOBATH MPOIECCH IPUHSTHS PEIICHUN 1
JIOOUTHCS JIyUIINX PE3yIbTaTOB.

Kak cocraBHas 4actb 3T0r0 Habopa, nporpammuoe odecneuenre IBM SPSS Predictive Analytics momoraer
OpraHU3aIMSIM NPEICKa3bIBATh OYIYIIe COOBITHS U MPEANPHHAMATD IPAKTHYECKHE 1EHCTBUS HEOCPEACTBEHHO Ha
OCHOBe 3TuX Ipezacka3anuil. Kommepueckue, NpaBUTEIbCTBEHHbIE U aKaIeMUYECKHE OpraHIN3allud BCEro MUpa,
nosararotcs Ha TexsoJsioruto IBM SPSS; obecneunBarolyto KOHKypEeHTHOE IPEUMYILECTBO B IPUBJICYECHUH,
yAEpKAHUU U MOBBIIEHUU OTJA4YM OT KJIMEeHTOB. Bkiroyast mporpammuoe obecneuenrie IBM SPSS B cBou
€)XeTHEBHBIE Ollepallii, OPraHN3ayd MOTYT IPOTHO3UPOBATH OyAyIIHe COOBITHS, HAIIPABIISATH 1
ABTOMATH3MPOBATh PEIICHHS AJIsI COOTBETCTBHUSI OM3HEC-IIEJISIM U JOCTUTaTh Oy TUMBIX KOHKYPEHTHBIX
IperMyInecTB. YToObI HOJIYINTh JATBHERITYIO HHPOPMAIIUIO MM CBA3AThCS C IPEACTABATENIEM, 3aiiInTe HA
http://www.ibm.com/spss|

TexHUYecKana noaaepmKa

TexHuueckas MOANEPXKKA MIPEIOCTABIIAETCS KIIMEHTaM, OIJIAYMBAIOIINM OOHOBUTEJIbHBIE B3HOCHI. [1o1b30BaTen
MOTYT 00paIaThCs B CIyk0y TeXHHUECKON MOAAEPKKH, €CIIM y HUX BO3HUKAIOT KaKue-JInb0 MpobiIeMsl ¢
HCHOJIb30BAaHUEM UJIM YCTAHOBKOM mporpammHuoro odecneuenusi IBM Corp.. 3a Texuuueckoit moanepxkoit
obpamaiitecs Ha caiit IBM Corp.: |http://www.ibm.com/supportl [Tpu obpatennu 3a noaaepKKoii 6yabTe FOTOBBI
Ha3BaTh ceOs M OpPraHU3aIHNIo, B KOTOPOIi BEI paboTaere.



http://www-01.ibm.com/software/data/businessintelligence/
http://www-01.ibm.com/software/analytics/spss/
http://www-01.ibm.com/software/data/cognos/financial-performance-management.html
http://www-01.ibm.com/software/data/cognos/products/cognos-analytic-applications/
http://www.ibm.com/spss
http://www.ibm.com/support
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fnaea 1. IBM SPSS Modeler Social Network Analysis

O nporpamme IBM SPSS Modeler Social Network Analysis

MHO0X€eCTBO IOAXOA0B K MOJEIMPOBAHUIO IOBEIEHNS HAIIPABJICHO HA U3YYEHUE OTIENBbHBIX JHI. B HUX npu
ITOMOIIA PA3HOOOPA3HBIX TaHHBIX 00 OTAEJILHBIX JIUIAX TEHEPUPYETCS MOJIEN b, B KOTOPOH JJIs IpeIcKa3aHus
HOBEJICHUS UCIIOJIb3YIOTCS KITFOYEBbIe TOKA3aTe M IOBEACHU. EcIi 3HAUeHN S KJTFOUEeBBIX TOKa3aTeselt Kakoro-Imoo
OT/EJIbHOIO JIMIA CBA3aHbI C IPOSIBJICHUEM OIPE/IEICHHOI O IOBEICHUS, HA 3TO JIUIIO MOXHO 00paTuTh 0codoe
BHUMAHUE JUIsL IPEAOTBPALLEHHUS TAKOTO IIOBEACHUS.

PaccMoTprM OAXOIBI K MOJICIIMPOBAHUIO OTTOKA, B KOTOPOM 3aKa34YUK IPEKpaIIaeT CBOIO B3aUMOCBSI3h C
koMmaHuei. CTONMOCTD yIepKaHNUs 3aKa3YMKOB 3HAUNTEIHFHO HIDKE CTOMMOCTH UX 3aMEHBI, YTO JIejlaeT KpaifHe
Ba)XHOW BO3MOXKHOCTH OIIPE/IeJICHIS 3aKa3YNKOB C MIOBBIIIEHHBIM PICKOM OTTOKA. AHAJIMTUK YaCTO MCHOJIb3YET IS
OTHCAaHMS 3aKa3YMKOB P KIFOUEBHIX MTOKa3aTesiei 3ppekTHBHOCTH, BKIIFOUAs JeMOTpaprIecKyro HHPOPMAIIIO U
1a6JI0HBI OCIIETHUX BBI3OBOB TSI KAXXIOTO OTAEJILHOTO 3aKa3umKa. B mpeacka3aTesIbHbIX MOJEIIAX HA OCHOBE
9THX MOJIEH UCIOJIb3YIOTCS M3MEHEHUS B I1A0JIOHAX BHI30BOB 3aKa3YMKOB, COTJIACYIOIIUXCS C Ia0JI0OHAMHU BHI30BOB
3aKa34YMKOB, OTTOK KOTOPBIX yXKe IMPOU30IIeI, Ik UACHTUDUKAIUY JIFO ICi C MOBBIIIICHHBIM PUCKOM OTTOKA.
3aka3umky, HACHTUGUIUPYEMBIC KaK JIAIA C THOBBIIIICHHBIM PUCKOM OTTOKA, ITOJIyYar0T JOMOJHUTEIILHOES
00CIIy’)KMBaHUE 3aKa34YUKOB U ONIMU YCIIYT C LEJIbIO X YACPKAHHUSL.

DTH METO/IbI HE YYUTHIBAIOT CONMAIBHYIO MH()OPMAIINIO, KOTOPAast MOXKET CYIIIECTBEHHO BIIMSTH HAa TIOBEIACHUC
PAa3JIMYHBIX 3aKa34YUKOB. MIHPopMaIms 0 KOMIAHUN U AEHCTBUSAX APYTUX JIHAI MPOXOIUT IO B3AMMOCBSI3SIM LIS
BJIMSIHMSI HA TIOBEJICHUE JItoAei. B pe3ysibTaTe B3aUMOCBSI3b C IPYTUMHU JIFOJAbMU IIO3BOJISIET 3TUM JIFOJSIM BJIMSITH Ha
peleHus u IedCTBUS COTPpYAHUKA. MeToabl aHAJIM3a, BKJIFOYAOIIUE TOJIBKO OT/AEJIbHbIE MEPBI, OIIyCKAatOT BaXKHBIE
(baxTOpBI C BO3MOXKXHOCTSIMU MPEJCKA3AHUS.

IBM SPSS Modeler Social Network Analysis pa3periaer 3Ty npo6seMy nocpeCTBOM nepepadoTKu HHHOPMALIUT O
B3aMMOCBSI351X B JIOMOJIHUTEJILHBIE MOJIsl, KOTOPhIE MOTYT OBITH BKJIFOYEHBI B MOjiesd. [10JIy4eHHbIE KITFOUeBbIe
nokazatesu 3h(HEKTUBHOCTU U3MEPSIOT CONUATIbHBIE XaPAKTEPUCTHUKHU JIJTS OTACNIbHBIX Jiuil. OObeqUHEHUE ITUX
COIMAJILHBIX CBOMCTB ¢ MEPaMU, OCHOBAHHBIMH Ha OTAEJIbHBIX JIAIAX, 00eCIeYNBAET YIIyUIIIEHHBINA 0630p
OT/IEJILHBIX JIUI[ ¥ TIO3TOMY MOXET YJIYUIIUTh TOYHOCTD TIPEACKA3AHUS IS MOJICIICH.

IBM SPSS Modeler Social Network Analysis cOCTOUT U3 ABYX MEPBUYHBIX KOMIIOHEHTOB:

* V31 IBM SPSS Modeler Social Network Analysis, no6asisiemsie B cpemy IBM SPSS Modeler, uto pa3pemraer
BKJIFOUEHHE COUATIbHBIX AaHAIMTHYECKUX METO/I0OB B MOTOKH.

* IBM SPSS Modeler Server Social Network Analysis, no6asistomuii 06padoTky crnenudukanuii y3ios 8 IBM
SPSS Modeler Server. IBM SPSS Modeler Server Social Network Analysis a¢gdextrBHO epepabaTeiBaeT 00beMBI
CeTeBBIX JaHHBIX, KyJa MOT'YT BXOJAUTh MUJUIMOHBI OTICJILHBIX JIMI U B3aMMOCBSI3ei, B OTHOCHTEJILHO HEOOJIbIIOE
YUCIIO TIOJICH /TS NaJIbHEHIIIero aHam3a.

Hampumep, IBM SPSS Modeler Social Network Analysis uneHTudunupyet B CeTH OTACIbHBIX JIUI, OOJIbIIIE BCETO
3aTparuBaeMbIX OTTOKOM KOHKPETHBIX JFroJieil. Kpome Toro, BO3aMOXXHO OOHApYKEHUE B CETU TPYIIT OT/ACIbHBIX JIUI]
C TIOBBIIIIEHHBIM PUCKOM OTTOKA. BBess KimtoueBble moka3aTesn d3(p(HEeKTUBHOCTH JIJIsI STUX 3((HEKTOB B COCTAB
MoJiesieil, MOKHO MOBBICUTB UX OOIIYI0 3 HEKTUBHOCTD.

00 aHanu3e counanbHbIX ceTemn

ConunaiibHas CeTh COCTOUT U3 Kpyra JIMIl ¥ B3aUMOCBSI3ei MeX 1y HUMH. AHaJIN3 CONMAIbHBIX CeTell HCCIIeyeT ITH
B3aUMOCBSI3H, YTOOBI OIHMCATH OT/IEJIBHBIX JIMII ¥ TPYIITBI KAK CETMEHTHI COIUAIbHON CTPYKTYpbl. OTIeIbHBIE JIUTA
B3aUMOJICHCTBYIOT IPYT C IPYrOM, H ITA0JIOHBI 3TUX B3aNMOICHCTBIIA 00eCceunBaroT 60Jree TIyOOKOoe MOHNMAaHIe
MTOBE/ICHNSI YYACTBYIOIIMX B HUX JIAI. B3anMOCBs31 00ecneunBaroT NepeHoC HHPOPMAIIH IO CETH, TIO3BOJISSA
OTIEJIbHBIM JINIAM BJIMSATH APYT Ha Apyra. BaxXHOCTs HH(GOPMALUH O B3AMMOCBS3SIX ONpeaesIsieT aHAIN3
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COIIMAJILHBIX CETE HE3ABUCUMO OT APYyrux nmoaxomaoB. Bmecto COCPEIOTOUYCHHOI' O U3YUCHUA KAXXKOA0I'0 JIUIIA 11O
OTJICJILHOCTHU €IMHHUIICH N3YYCHUS CTAHOBUTCA AUada, COCTOAIIAasA U3 ABYX OTACJIbHBIX JIUIl U UX B3AMUMOCBS3HU.

B3auMocBs31 B ceTH MOTYT OBITh KJIaCCH(PUIMPOBAHBI TMOO KaK HaIpaBJICHHbIE, TNOO KaK HEHANPABJICHHbBIC. B
HAIIPABAeHHOT 63AUMOCEA3U OJTHO OTACIILHOE JIMIIO ONpeIessIeTCs] KaK MHUIUATOP (MJIM UCTOYHHK) B3AaNMOCBSI3Y, a
JIpyroe - Kak MPUEeMHHK B3aUMOCBSI3M (WM Ha3HaueHue). Hampumep, TesreOHHBI 3BOHOK - 3TO HalpaBJIeHHAS
B3aUMOCBSI3b, B KOTOPOIl OJTMH YeJIOBEK BBI3BIBACT APYIOro. B oTimume OT 3TOTO, pOJIM HCTOYHNKA ¥ HA3HAUCHHUS
IUTSL HEHATIPABACHHBIX 83AUMOCE3ell OTPECINTh Hellb3s. B 9TOM citydae 00 CTOPOHBI yYaCTBYIOT BO B3aHMOCBSI3U
oamHakoBoO. [IpuMep HeHaNpaBJIEHHON B3aMMOCBSI3H - PA3TOBOP JIFOACH.

Jpyroe CBOWCTBO, MPOBOISIIEE PA3JIAIAC MEKIY B3AUMOCBSI3SIMU - 3TO TO, SIBJIACTCS JIM B3aUMOCBSI3b OICHUBAEMOM
WA TUXOTOMUYECKO. B ciyuae quxoromuueckoii 63aumocesasu TOCTyHA eIMHCTBEHHASI MHOOPMAIMS: HAINIUE
WJIM OTCYTCTBHUE TAHHOW B3aUMOCBSI3M MEXIY IBYMsI OT/ICIbHBIMU JMIAMU. [{JIs Auaabl B CETH B3aUMOCBSI3b JIHOO
IpecTaBiieHa, Jubo oTcyTcTByeT. C APYroi CTOPOHBI, OYeHUBACMAA 63AUMOCES3b BKIIFOYAET BEC, YKA3bIBAIOLIMIA
CHJTy B3aMMOCBs34. Beca fe1atoT BO3MOXKHBIM CpaBHEHHE B3aUMOCBSI3el MeX Ty COOO.

B Ta6JII/IL[e|"TI/Il'ILI BSaHMOCB;BefI"l MIPUBEACHBI IIPUMEPHI IEPEKPECTHOM KIacCU(UKAIINYM B3AaMOCBSI3€H 10
HAIpPAaBJICHUSM U IIKajJaM. B HanmpaBIIeHHBIX B3aMMOCBS3sIX M6an - AICTOYHUK B3aMMOCBSI3H, a Mapus - ee
Ha3HavYeHue. B HeHaNpaBJIEHHBIX B3aNMOCBS3SX HET YKa3aHMs, KTO HHUIUIPOBAJ B3AaUMOCBS3b. B OIleHnBaeMBIX
B3aMMOCBSI3SIX MPOJOJDKUTEIbHOCTh Pa3roBOpa UCIOJIb3YETCs KaK BeC B3aUMOCBSI3H, TOTJa KaK JUXOTOMHYECKHE
B3aMMOCBSI3H JI100 UMEJIM MECTO, JINOO HET.

Tabsmua 1. Tunbsl B3anMOoCBA3eH.

Hanpas.ienue Macirad ITpumep

Henanpasiennas JluxoTomuveckas WBan u Mapus pa3roBapuBaroT Ipyr ¢ Apyrom

Henanpasiennas OuennBaeMast WBaH u Mapus pa3roBapuBaroT IPyr ¢ ApYrom B TeueHue 20 MUHYT
Hanpasnennas JuxoTomuieckas MBan no3sonus Mapuu

Hanpasnennas OuennBaeMast WBaH no3BoHu Mapuu 1 pa3roBapuas ¢ Heit 20 MUHYT

JonomHuTeIbHYI0 HHPOPMAIIUIO IO aHAJIM3Y COIMATILHBIX CeTell MOKHO HAUTHU B OJHOU U3 0011100 pa30BaTEIbHBIX
KHHT 110 3TOM TeMaThKe '

BeiBOg ceTen

ConnabHyIO CeTh OOBIYHO MILTFOCTPHUPYIOT MPH TIOMOIIM COYUorpammul >. B BU3yaabHOM BBIBOJIE 9TOTO THIIA
OTJEJIbHBIC JINIIa COOTBETCTBYIOT TOYKaM (WJIH y3J1aM) B IPOCTpaHCTBe. JInHnn (mim pedpa), COeAMHSIOIINE TOYKH,
MIPEJICTABIIAIOT B3aMMOCBSI3H MEX/Iy OTeIHbHBIMH JIMIIaMu. B ciryyae HammpaBIJICHHBIX B3aMOCBsI3ei pedpa
CHaOXEeHBI CTPEJIKOM, yKa3bIBatoIeil HampaBiieHne. Ecim y B3amMocBsi3eit ecTh Beca, METKH ATl pedep yKa3bIBAIOT
3HaueHus. Ha crienyroieil nuarpamMme nokasaHa ceThb JJIsl CEMU OT/IEJIbHBIX JIUIL.

1. Wasserman, S., and K. Faust. 1994. Social Network Analysis: Methods and Applications. Cambridge: Cambridge University Press.

2. Moreno, J. L. 1934. Who Shall Survive?: Foundations of Sociometry, Group Psychotherapy, and Sociodrama. Washington, D.C.: Nervous and
Mental Disease Publishing Co..
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PucyHok 1. MNMpumep counanbHoi cet

HpSHHOHO)KI/IM, CCThb NPEACTABJIACT TCJ'IS(I)OHHI:IC BbI3OBbI, CACJIAHHBIC OTACJIbHBIMU JIMIIAMU C BECAMU
BSaHMOCBﬂSCﬁ, YKa3bIBAOIIUMU IPOJOJDKUTCIIBHOCTD 3TUX 3BOHKOB. B JaHHOM CJIy4dac A 103BOHUIT TPEM JIMam,
INOTPATHUB OCHOBHYIO 4aCTh BPEMCEHHU HA pa3roBop € D.

OTa ceTh 3HAYUTEILHO MEHbIIe peasIbHbIX. OHAKO IOHATHS, WLTFOCTPUPYEMbIe IPOCTHIMU COLMOTPAMMAMU,
00600111aI0TCS HA CETH JIF0OOTO pa3Mepa U CIOKHOCTH.

OnucaHue ceTen

Nudopmanmro o ceTsix, rpynax 1 OTACIbHBIX JIUIAX HEOOXOIUMO IKCTPAruPOBATh B ONHCATEIHHBIE
XapaKTePHUCTUKH, TOIYCKAIOIIIe IePEKPECTHRIC CPAaBHEHHUS U BKJIFOUEHHE B IIpe/icka3aTelbHble Moaem. Cetn
TpeOyeTcs OYUCTHTD, OJIyYNB KOHETHOE MHOKECTBO KJIFOUEBBIX IMOKa3aTesiel 3(ppekTHBHOCTH, TOIOArOIINXCS
aHaymm3y. Hanprumep, BBl XOTUTE CPaBHUTH CETHU UM TPYIIIHI Y3JIOB B CETH APYT C APYroM. [pyroif BapuaHT - BBl
MOXeT€ 3aXOTeTh CPABHUATH OT/ICJIBHBIX JIMII B CETU APYT C APYTOM HJIH BBISIBUTH HAMOOJIee BAXKHBIX JIMII.

OOBIYHO AJ151 OMMUCAHUS COIMATILHBIX CeTel UCTIOJIb3YIOTCS JIBE MEPhI: IVIOTHOCTD U cTenenb. O0e 3TH CTATUCTUKU
OTPaXaroT COeAMHEHUsI, HO MEPBasi COCPEIOTOUCHA HA BCEH CETH UJIU ee MOArPYINax, TOr1a Kak BTopas
XapakTepu3yeT OTEJbHBIX JIUI B CETH.

MnoTHoCTbL ceTn

151 I060T0 MHOXECTBA Y3JIOB B CETH CYIIECTBYET KOHEUHOE YHCIIO BO3MOXHBIX B3aUMOCBsi3eit. JIro6oii y3emn
MOXET BBICTYIIATh B KAYECTBE MCTOYHMKA WJIM HA3HAYCHHSI B3AUMOCBSI3H C KaX/IbIM JAPYTHM y3J0M. PaccMoTpum
CEeTh, COCTOSIIYIO U3 Tpex y3J0B A, B u C. B cienyrorneit Tabuiie mpuBeaeHbl BCe BO3MOXHbIE HANTPaBJICHHBIE
B3aMMOCBSA3U MEY OTUMHU Y3JIaMU.

Tabnuuya 2. Bo3MOMHbIE HarnpaBJieHHble B3auMOCBA3N AJ1A TpeX y3/10B.

HUcTtounnk LlesieBoe

A D

A|lR|O|O| >
S|»|R|>»|R

KEDKJ:[I:Iﬁ Y3€JI ABJIACTCA UICTOYHUKOM B3aUMOCBA3U C OCTAJIbBHBIMU JIBYMS Y3JIaMU. O}IHaKO Ha NPaKTHUKE MOTYT
OBITH MpeACTaBJICHBI q)aKTI/I‘{eCKI/I HE BCE BO3MOXHbBIE B3AaUMOCBSI3H. Y HECKOTOPBIX Y3JIOB MOXET OTCYTCTBOBATH
KaKaﬂ—HI/I6yHb B3aMMOCBS3b C APYIMMHU y3JIaMU. KpOMe TOTO, JJII HCKOTOPBIX HAIPAaBJICHHBIX B3aUMOCBSI3el MOTyT
OTCYTCTBOBATb OTBETHBLIC B3AUMOCBS3U.
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CTaTuCTHKA 40 THOCTYU TIPEACTABIISIET COOTHOIIIEHNE BO3MOXKHBIX B3AMMOCBSI3€il B CETH, IPEACTaBICHHBIX
(baxTuvecku. 3HaueHue u3MeHseTcs B Auanazone oT 0 10 1 ¢ HIKHUM TIpeIesIoM, COOTBETCTBYIOIINM CETSIM 0e3
B3aMMOCBSI3€H, U BEPXHUM IPEAESIOM, MPEACTABIISIONIM CETH CO BCEMU BO3MOXKHBIMHU B3aNMOCBSI3IMU. UeM OJ1ke
3HAYEHUE K 1, TeM MJIOTHEE CETh U TeM 00JIee CBSA3AHBI Y3JIbl B 9TOH CETH.

B II0THBIX ceTsIX MepeHOC UHPOPMAIIMH JIerye, YeM B HEIJIOTHBIX. B Tabmie |"Her1J10THa$1 Y TJIOTHAS ceTn"|
MMOKAa3aHbI JBE CETH, COCTOSIINE W3 CEMH Y3JI0B. HemoTHAS ceTh COOEPKUT TOJILKO ceMb U3 42 BO3MOXHBIX
B3aMMOCBSI3eH MEX/Ty y3JIaMH, YTO AaeT IWIOTHOCTE 0,17. C npyroif CTOPOHBL, IUIOTHAS CETh COACPIKUT BCE
BO3MOXHBIE B3aUMOCBSI3H, 1 €€ IIIOTHOCTH cocTasirsteT 1,0.

Tabnuya 3. HennotHaa n nioTHasa cety.

B HemtoTHO# cetu s nepenoca nudopmarmu ¢ y3ia A Ha y3es G ee Ha10 nepeaTh 4epes3 MsITh OCTAIbHBIX y3JI0B.
W Ha060pOT, B IJTIOTHOH ceTH MHPOPMAIIHS MOXKET IMPOUTH OT y3J1a A K y3i1y G HApsSMYyIo.

HenstoTnasi cetb I1noTHas ceTh

‘vf S #
5

NS Pyt
125 f*#‘ﬁi*\
,g.nm.a'f\e

Lo WL
Ty

S
T4 :

35"‘%3!%’#’2&7
“é%illgz-#:'r"e

& 1

CteneHb y3nos

LIame BCEIr'o BaXXHbIC JIMIIA B CCTU - 3TO TC, KTO YUaCTBYET B OOJILIIMHCTBE B3aUMOCBSI3e. DT JiMga IoJIy4aroT
HH(DOPMAIUIO U3 Pa3HOOOPA3HBIX UCTOYHUKOB U PACIPOCTPAHSIOT €€ CpeId OOJIBIIIOro Yuciaa APYTrux Jjmm. U
HaO60pOT, Jmna, y4aCTBYOIIIUC B HEOOJILIIIOM YHCJIE B331/IMOCB$IS€I>1, HE MOI'YyT HCNOCPCACTBCHHO BJIMATH HA
OOJIBIIIOE YHCJIO APYyTrux JIMI B CCTH.

Cremens 114 y3J1a, onpeaessieMast Kak o0Ilee YiCIIo B3aUMOCBSI3€EH, T /I yIaCTBYET 3TOT y3€J1, Pa3pellaeT oneparin
CpaBHEHHUS MEX1y yYaCTHUKaMH ceTu. JIuma ¢ 60ojiee BRICOKMMH 3HAYECHUSIMU CTEIEHH OoJiee aKTUBHBI, YeM JIMIA C
6o0s1ee HU3KUMU 3HaUYeHUsIMU. CTeNeHb UTHOPUPYET HallpaBJICHUE B3aUMOCBs3eH, obecreunBas Mepy aKTUBHOCTH
JUISL y3J1a.

J1711 HanpaBJIEHHBIX B3aUMOCBSI3eH MOXKHO COCPEIOTOYUTECS Ha TOM, SBJISIETCA JIM y3€JI UX UICTOYHUKOM UJIH
Ha3HAYCHUEM, IIPH MOJICUETE YHUCIIA B3aUMOCBS3el. BXogawaA cremens 1T y3J1a IPEICTABIISIET COOOH YHMCIIO
B3aMMOCBSI3€l, B KOTOPBIX OTACIIBHBII y3eJI sIBJIsleTCsl Ha3HaueHneM. 1 HaobopoT, ucxozawas cremens
IIPEACTABIIAET COOO0I YNCIIO B3aNMOCBSI3€/, B KOTOPBIX y3€JI SIBJISIETCSI HICTOYHUKOM. B criemyromeit Tabsmie
NIPUBEACHBI 3HAUCHUS CTENICHU, BXOASIIECH CTENEHU M UCXOASILIEH CTENEHU I KaXK10ro y3J1a Ha pI/IC}/HKe
kounanbﬂoﬁ CCTI/I"l.

Tabnuua 4. 3Ha4eHnsa CTeneHu, BXOAALLEN CTENEeHU U UCXOAALLEN CTEeNeHN NPUMepa.

Vien Crenenb Bxoasiuas crenenb Ncxoasmas crenenn
A 3 0 3
D 1 1 0
K 2 1 1
D 3 1 2
E 1 1 0
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Tabmuua 4. 3HayeHusa cTenenu, BXOAALLEH CTEMeHN U UCXOAALLEN CTENEHN NPUMepPa (MPOJOIIKEHNE).

V3en Crenenn Bxoasimas crenenn Hcxoasmasn cTenenb
XK 2 1 1
r 2 2 0

Bxopsmias cTeneHb 9acTo paccMaTpHUBAaeTCs KaK Mepa mpecTuxka. bosiee BrICOKHe 3HAYCHNUS BXOASIIIEH CTEIeHN
COOTBETCTBYIOT OOJIBIIIEMY YHCITy B3aUMOCBSI3EH, 3aKaHUMBAIOIINXCS HA 3TOM y3Jie. JIpyIrUMHE CJI0BaMH, K TAKUM
JInam odpariaeTcss 60JbIIOe YUCIIO APYTUX JULl. MHOTHE JPYrUe y3JIbl HHUIUUPYIOT B3aMMOCBSI3U C 9TUM Y3JIOM.
N HaobopoT, Ucxoad1as CTeNeHb paccMaTPUBAETCs Kak Mepa cpefgoTouns. bosee BrICOKHE 3HAUSHUS
COOTBETCTBYIOT OOJIBIIEMY YHCITy B3AMMOCBSI3€H, UCXOISAIIUX OT 3TOro y3Ja. Takue juia odpalarTces K
60JILLIIOMY YUCITY IPYTUX JIULL.

Jl1s1 y3JI0B B CeTH MpuMepa 3HAUEHUS CTENIEH! YKa3bIBAIOT, 4TO y3Jibl A 1 D HanboJiee akTUBHBI, a Y3716l B u E
HarMeHee aKTHBHEI. 3HaYeHUs BXOSIIEH CTENeHN MOKA3bIBAIOT, YTO UTO Yy y31a G Hanmbompimmii npectmk. Ha
OCHOBE 3HAYCHUH MCXOISIIEH CTEIeHH y3eJI A - caMblii IEHTpaJIbHBIH.

Yanbl IBM SPSS Modeler Social Network Analysis

Hapsity ¢ MHOXECTBOM CTaHIAPTHBIX y3JI0B, noctasisieMbix ¢ IBM SPSS Modeler, Bol MoxeTe Takxke, padorast ¢
y3iamu IBM SPSS Modeler Social Network Analysis, BKJIIOUMTH pe3yJIbTaThl aHAJIM32 COLMAIIBHBIX CETe! B IOTOKH.
B ta6mme ['Y3s1 IBM SPSS Modeler Social Network Analysis"| onucans! 3TH y3J1sl, XpaHsIIiecs: Ha MaaTpe
Hcrounukn.

Tabmuua 5. Y3nel IBM SPSS Modeler Social Network Analysis.

V3en 3navox Onncanue

I'pynmoBoit anamms V3en aHasm3a TpyNI UMIOPTHPYET JaHHbIE 3aMHCeil C TOAPOOHOCTSIME O

I i"l _'“. BBI30BaX U3 TEKCTOBOrO (haitia B popmate ¢ moyisiMu GUKCUPOBAHHOM
- . LIMPUHBI, UICHTUGUIMPYET IPYIIIbI y3JI0B B CETH, OIPEIeIIeMOI
: 3aIKCSMU, U TEHEPUPYET KJIFOUEeBbIe MOKa3aTesm 3(pHEeKTUBHOCTH JIJIs TPYIII
U OTJEJIbHBIX JIUI B CETH. JIONOJIHUTEIbHYIO HH)OPMAIMIO CMOTPHUTE B
paszeste[‘O630p anammsa rpymn’” Ha crp. 11]
AHaJm3 pacupoCTpaHeHHs. V3eu aHam3a pacnpoCcTpaHEHUS! HMIIOPTUPYET TaHHBIC 3aIHCEH C
wl MoAPOOHOCTSIMH O BBI30BAaX M3 TEKCTOBOTO (aiiya B popmare ¢ moasaMu
ﬁ (buKCUPOBAHHOI HIMPUHBI, pacnpocTpaHseT 3pdekT mo cetu, onpeaesieMoit

3aMKCSIMU, U TEHEPUPYET KJIFOUEeBbIe MOKa3aTesm 3(pHeKTHBHOCTH,
CyMMUDPYsI pe3yJIbTaThl 3p(deKTa Ha OTAEIbHBIX y3Jax. JJOMOJTHATEILHYIO
uH(OpPMAITITIO CMOTpHTE B pasjeie[‘O630p aHamza pacnpocTpanenns’ Hal

Bxnagku yanos

Ha y3max IBM SPSS Modeler Social Network Analysis 1151 onpeesieHust 1 IpeIBapATEILHOTO IIPOCMOTpa aHaIm3a
[IPEJIAral0TCS CIICTYIOIIE BKIIAIKHU:

* Bruaanka /lannbie. Vicnonb3yercs ns unentudukanuu ¢aiina, comepxkaiiero nHGOPMAIUIO O COIMATIbHON CETH.
* Bkuaaaka Onuun noctpoenust. Vicnoss3yeTcs 171 3a1aHNS 3HAYCHUH TapaMeTPoB I aHAJIM3A.

M Blmamca AHajm3s. I/ICHOHLS}/CTCH JJI IIPOCMOTPpa CBOAKHU MPEABAPUTCIIbHOI'O BBIBOJA, O6GCHC‘II/IB3IOH_IGI71
PYKOBOACTBO 110 UBMCHCHUIO 3HAYCHUI ImapaMeTpPOB BbIBOJA HA BKJIAIKE HaHHBIC C IEJIbIO TCHEPUPOBAHUA
OIITUMAJIBHBIX PE3YJIbTATOB.

Kpome Toro, Ha y371ax npeasiaraercs clieTyrolue BKiIaaku, oomue 11s y3i1oB B IBM SPSS Modeler:

* Bkuaaka ®uibtp. Vicnosb3yeTcs A1t yCTPAHEHUS UJIH NEPEUMEHOBAHUS BHIXO/IHBIX MOJIEH, CreHEPUPOBAHHBIX
y3JIaMHd. DTa BKJIaJKa Mpeiaraet Te xe QyHKIun, 4To y3eJ GuibTpa.
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* Bruaaaka Tunbl. Vicons3yerces 1151 3aJaHUS KBl M3MEPEHAN TS BRIXOAHBIX IIOJIeH, CTeHEPUPOBAHHBIX
y3J1aM#. DTa BKJIAJKa IpesiaraeT Te ke GyHKIUH, 9TO y3eJI TUIa.

M BKna;uca AHHOTal.ll/ll/l. I/IcnonwyeTcs{ JJI ICPEUMCHOBAHU A Y3JI0B, 3dIaHUA TOJIB30BATCIIbCKUX IMOACKA30K U
XPpaHCHU OUCHDb JJIMHHBIX AHHOTAIIUH.

HomnonauTenpHyto HHOpManuio 06 00X BKJIaIKax cMoTpuTe B JokymeHTaruu IBM SPSS Modeler.

I'Ipe.qBapMTeanbm nPOCMOTpP BbiBOAA

OOBIYHO BBIBO/I Y3JIOB UCIIOJIL3YETCA B KaAY€CTBEC BBOAHBIX JAHHBIX JI1 HpeI[CKaE}aTeJ'II)HOﬁ MOACIIN. Ecmm BBI X0THTE
IPOCMOTPETH BBIBO/, B IOTOK MOXHO IlO6aBI/ITI: y3€i1 TaGJ’II/IHLI. O,HHaKO 00BeM 3THuX JaHHBIX OOBIYHO KpaﬁHe
BCJIUK, YTO ACJIACT TCHEPUPOBAHUC Ta6J'II/II.IbI IpouecCoM, 3aHUMAOIIUM MHOTI'O BPEMCHU. KpOMG TOIr'0, YUCJIO CTPOK
B Ta6.HI/II.I€ OIrpaHUYMBACT €€ MMOJIC3HOCTD.

Kak BapuaHT - MOXHO CT€HEPHPOBATH TAOJIHITYy IPEABAPUTEILHOTO IPOCMOTPA, MOKA3BIBAIONIYIO IPIMED BBHIBOAA,
KOTOPBIN OyIeT co3aan. [IpenBapuTesbHbId TPOCMOTP MOKA3hIBAET CTEHEPUPOBAHHBIE TTOJISI JIJISI OTPAHUYEHHOTO
quCiIa CTPOK. YHCIIO CTPOK OmpeesIseTcsl B CBOHCTBaX noToka. [y mpegBapuTeIbHOIO IPOCMOTpPa BBIBOAA Y3J1a
BBITIOJIHUTE CJIEIYIOIIUE IeHCTBUS:

1. Ortkpoiite y3e.

2. 3ajaiiTe 3HaYE€HMsI MAPAMETPOB JTAHHBIX HA BKJIajKke [laHHBIE.

3. OmnpenenuTe napaMeTphl aHaM3a Ha BKjIagke ONImu NOCTPOCHUS.
4

Haxxmmute xHonky IlpeiBapuTesibHbIi NPOCMOTP.

OTKpOETCs] OKHO NPEABAPHUTEILHOTO IPOCMOTPA C BEIBOJIOM Pe3yIbTaToB. Kpome Toro, mpu npenBapuTesibHOM
IPOCMOTpE BBIBOJIA BKJIAKa AHAJIM3 JJIS y3JI1a 3alOJIHsAeTCsl HHbOopMalel CBOJHOTO IPeIBAPUTEIEHOTO
MIPOCMOTPA Pe3yJIbTATOB.

AHanun3 aaHHbIX

OHpe,Z[e.HCHI/IG 3HAYECHU I napaMETpOB aHAJIM34, TCHCPUPYIOIIUX OIITUMAJIBHBIC PE3YJIbTATEHI, - KaK IIPpaBUJIO,
I/ITCpaHI/IOHHLIfI mponecc. Bur ONpCACIISACTC 3HAUCHUSA MaAPaAMCTPOB, 3aIlyCKACTC aHAJIU3 U TPOCMAaTPUBACTE
PE3YIbTATHI. Ecmm PE3YIbTATHI HE HACTOJIBKO IMOJIE3HbBI, HACKOJIBKO OHU UMH MOT'YT 6I:ITI:, BBl MOXETEC UBMCHUTH
S3HAYCHUA NapaMETPOB U NEPE3ayCTUThL aHAJIU3.

LITO6I)I MMPpOoaHaJIM3UPOBATh BXOJHBIC NaAHHBIC IJId Y3J1a, BBINIOJHUTE CJICAYIOIINC ﬂeﬁCTBHﬂ:
1. Otkpoiite y3e.

2. 3agmaiiTe 3HaUYCHHS MAapaMETPOB JaHHBIX Ha BKJIagke JJaHHBIE.

3. OmnpenenuTe napaMeTpbl aHaM3a Ha BKjIagke ONIMKU NOCTPOCHUS.

4

Haxxmute kHONKY AHAJIM3UPOBATH JAHHbIE.

ECJ'[I/I B OIIIUAX l'lOCTpOCHI/ISI yKa3aHo, YTO AOJIKHBI BBIBOAUTHCS CBOJAHBIC CTATUCTUKH, pe3yHLTaTbl 6yZ[yT IIOKa3aHbI
Ha BKJIagke AHaIu3.

Ecmu HOTpe6yeTCﬂ nepe3alyCcK aHajim3da, HaXXMUTE KHOIKY OuuCTHTH aHAH3 JJIL OYMCTKU TCKYHIUX PE3YJIbTATOB
nepea HaXaTUuEM KHOIIKHA AHaJII/I?»l/lpOBaTb JAHHbIC.

Mporpammbl

K cnenmambabiM obOnacTssm npumenenus, rae IBM SPSS Modeler Social Network Analysis ocobeHHO BEITO/IEH,
MOJKHO OTHECTH CJICAYIOIIHE:

* TIlpeacka3anne 0TTOKA. XapaKTEPUCTUKY IPYII MOTYT BIIHAThH Ha kK03 durmeHTs 0TTOKa. COCpe1oTOUnB
BHUMAHWE Ha JINIAX B TPYNIIAX, PICK OTTOKA KOTOPBIX MOBHIIIIEH, €T0 MOKHO MPEeIOTBpaTHTh. Kpome TorO,
MOHO UACHTADUIMPOBATH OTIEIHHBIX JIMII C PUCKOM OTTOKA M3-3a HH(POPMAIIH, TIOCTYIAFOIIEH OT JIMII, OTTOK
KOTOPBIX YK€ MIPOU30IIIEL.
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* Bbiroanoe ucno/ib30Banue JMAEPOB rpynn. JInaepsl rpyni BeCbMa BIMATEIbHBI 10 OTHOLIEHUIO K IPYIMM YJIEHAM
rpymm. Ecim ynactes npenoTBpaTUTh OTTOK JIMAepa TPYIIIBI, MOXHO OYAET YMEHBIIUTH KOIPPHUIUEHT OTTOKA
JUIS YWICHOB Ipynnsl. JIpyroil BApuaHT - ONBITKA MTOJIYYUTh JIMAEPA IPYNIBI OT KOHKYPEHTA C OTTOKOM MOXET
YBEJIMYUTH KO3((GHUIUESHT OTTOKA YJICHOB I'PYIIIBI, CBI3aHHBIX C THMM KOHKYPEHTOM IIPH OJTHOBPEMEHHOM
YMEHBIIIEHHN KO3(PHUIMEeHTa OTTOKA /IS YJIEHOB I'PYIIIbI, CBSI3AHHBIX C Ballleil KOMIaHUEH.

*  MapkeTuHr. JInaepoB Irpyni MOXHO HCIOJIB30BATh JJI BBOAA HOBBIX TOBAPOB IJIM NIPEJIOKEHHIA MO
obcyxuBaHuI0. Biusgnue munepa MOXeT cieaTh APYTUX YWICHOB IPYNIBI O0Jiee CKJIOHHBIMU K TPHOOPETEHUTO
npeaioxenus. [1pu momMoluyn anaim3a pacupoCTpaHeHUs] MOKHO HJICHTU(DHUIUPOBATH OTACIIbHBIX JINLI, CUIIbHEE
BCEro 3aTParuBaeMbIX JIMIEPAMU TPYII, U HALEJIUTh MApPKETUHT HA HUX.

C IBM SPSS Modeler Social Network Analysis TOCTaBJISIFOTCS ABa AEMOHCTPAIIMOHHBIX TOTOKA, KOTOPHIE JAIOT
[IPUMEPHI BKJIFOYEHHUS PE3YJIbTATOB aHAJIN3a COIMAJIbHBIX CeTell B By MOTOKK. Paiiiibl JaHHBIX U IIOTOKU
MIPUMEPOB YCTAHABJIMBAIOTCS B mManke Demos B KATAJIOTe YCTAHOBKH MPOIYKTA.

* DA demo streams.str DaeT NpuMep aHAJIN3a JTAHHBIX IS HIeHTUGUKamy nepBeix 300 KIMEHTOB, KOTOPBIE
BEpOSITHEE BCErO MOT'YT YUTH K KOHKYPEHTaM.

*  GA demo streams.str 1aeT IpUMep UCIIOJIb30BAHNUS KJIFOUEBBIX okazatesieil addpexruHocT (KI1D) mits
IpeJcKa3aHus OTTOKA Kak I'PYI, Tak U OTAEJIbHBIX KJIMEHTOB, a Takxe ucnojs3oBanus KI19 nns
TapreTUPOBAHUS Ha ONPEEICHHBIX KJIMEHTOB IPU MAPKETUHTOBBIX KOMIIAHUSX.

CTpyKTypa AaHHbIX

Hudopmanmst 06 OTAEIBHBIX JIMIAX B HCCJIEAYEMOM CETH MOXKET IIPUCYTCTBOBATEL B CAMBIX pa3HOOOpa3HbIX (haiijax,
0aszax TaHHBIX U CUCTeMax Barero npennpusatus. s anammsa cetu npu nomorny IBM SPSS Modeler Social
Network Analysis TpeOyeTcst U3BJIeUb U3 JAHHBIX HYXHbBIE 3aIIMCH ¥ MOJI U CPOpMATUPOBATH UX JIJISI BBOAA B y3JIbI.

V3nam ananm3a TPeOYIOTCS 3aMMKCH C IIOIPOOHOCTSIMU O BBI30BAX, XPAHSIIIKAECS B OJHOM TEKCTOBOM (haiisie ¢
MOJISIMU (PUKCHPOBaHHOU mmpuHbl. Kaxxaas cTpoka 3Toro (haiijia CooTBeTCTBYET B3aUMOCBSI3H C IAHHBIMH,
OpPraHU30BaHHBIMH B CJICAYIOIIUX CTOJIONAX:

* WISHTU(PHUKATOP HHUIHUUPYIOIIETO B3aNMOCBSI3b.
* HMICHTU(PUKATOP TOr0, KOMY IIpEeIHA3HAUYCHA B3AHMOCBSI3b.

* HeoOs3aTeJIbHBIN BEC B3aUMOCBSI3H.

Bce maHHbBIE TOJDKHBI OBITH YUCIIOBBIMHU, C UICHTH(OUKATOPAMU JIUII, OTPAHNYCHHBIME HEJIOYUCICHHBIMH
3HaYEeHUSMU. BKJIroueHre MMeEH MoJieil B Ka4eCTBe NepBOM CTPOKH JAHHBIX B (haiiyie HeoOsI3aTeIbHO. DTa CTPYKTypa
JAaHHBIX IIOKa3aHa Bl"HpI/IMep 3aIUCeN ¢ JAHHBIMHU O BLI30Bax"I

3aMeTHM, YTO 3aIKCH 3aT0JIOBKOB TakXe JTOJDKHBI UCIIOJIL30BATh JIMOO HOMEpa, JINOO MpoOeIbHbIe 3HAUSHHUSI.
Hanpumep, 3aroyioBok co 3HaueHueMm EF BB BF BbI3BaJI OBl OIINOKY.

Tabnuua 6. lNpumep 3anuceii ¢ AaHHbIMU O BbI30BaX.

Wcrounnx Ha3snauenne Tommmna
1000 5642 243
2190 8444 831
0299 9419 559

3HaueHUs Beca MOT'YT COOTBETCTBOBATb JIF00 oA MEPE, KOTOPYIO BBl XOTUTEC UCIIOJIB30BATh OJI IPEACTABJICHUSA
Ba>XHOCTHU B3aUMOCBSA3U OTHOCUTCIIbBHO APYIrUX B3aUMOCBS3EN B CETH. Z[J'Iﬂ JaHHBIX BBI3OBOB O6LL[€HpI/IH$ITLI€ BECa -
OTO NPOAOJDKUTCIIBHOCTD MJIM YaCTOTAa BBI3OBOB. 3aMCTI/IM, YTO 3TO TaK JIJIA HI/I(i)(bYSI/IOHHOFO aHaJii3a, HO

TPYIIIOBOI aHAJN3 MOAIEPKUBAET TOJIBKO YaCTOTY BBI3OBOB.
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Ecau BBI XOTHTE COCPETOTOYNTE aHAJIN3 Ha MOAHAO0pE XPOHOJIOTHH BI30BOB, IPH CO3/TaHUHU BXOJHOTO (aiiia
HYXHO HCIOJIb30BAaTh UIMEHHO 3TOT NogHabo0p. Hanpumep, aHATIN3 MOXHO OTPAHUYUTH HECKOJIBKUMH MUHYBIIUMUA
MecsIIaMH UM CAMBIMHU CBEXHMH BBI30BaMHU JJIS1 OT/IEJIBHOTO JIMIIA, BKJIFOYMB BO BXOJHOU (haitI TOJIbKO 3TH

HaHHbIE.

CsowncTBa cueHapues

Cuenapun B IBM SPSS Modeler Social Network Analysis - 3T0 MOIIHBIA HHCTPYMEHT JJISI aBTOMAaTH3AIMUT
MIPOLIECCOB B MOJIb30BATEIbCKOM HHTep(deiice. ClieHapui MOT'YT BBIIOJIHATH JCHCTBHSI TOrO XK€ TUIIA, KOTOPBIE
BBIIIOJIHSIFOTCS C IIOMOIIBIO MBIIIU MJIA KJIaBAATYPBI, 1 MX MOKHO HCIIOJIL30BATh JJIs1 aBTOMATU3aINH 33134,
KOTOPBIC MPU PYYHOM BBIIIOJIHCHUH MOIJIA OBl OBITh MHOI'OKPATHO MOBTOPSIEMBIMU HJIA TPEOYIOMUMHE OOJIBIIOTO
Bpemern. OOBSICHEHUE UCIIOJIb30BAHMS CIIECHAPUEB CMOTPUTE B PYKOBOICTBE ScriptingAutomation.pdf, IOCTYITHOM ¢

IBM SPSS Modeler.

CsoiictBa Diffusion node

B crrenyroreii Tabiie MpuBeIEHBI CBOCTBA CIICHAPHUEB [IJIS Y3J1a PACIPOCTPAHEHUS.

Hms cBolicTBa

Tun nepemMenHoi

Onncanure CBOHCTBA

input_data_file_name string
calling_field mnose
called_field noae
frequency_weight_field moae
read_field_names AOTUYECKULI
diffusion_list_file_name string

spreading_factor

J60UHOU TOUHOCTU

3HaUeHHe IO yMOJTYaHuIO = 50.
Munumym = 1

Maxkcumym = 99.

max_number_iterations

yenoe

3Hauenue no ymodanuio = 100.

Munumym = 1.

accuracy_threshold

JI60UHOU TOUHOCTU

3HaueHue no ymodanuio = 0,01,

Munumym = 0,001,

calculate_statistics

AOTUYeCKUll

CBoiicTBa y3J1a aHAJIN3a IPYII

B cne)lyromeﬁ TabJmue TIPUBEOCHBL CBOMCTBA CIICHAPUEB JIA y3JIa aHaJIi3a I'pyImIl.

Nms cBoiicTBa

Tun nepeMenHoi

Onncanue CBOCTBA

input_data_file_name string
calling_field mo.e
called_field noae
frequency weight_field mnone
read_field_names A0TUYecKull
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Hms cBoiicTBa

Tun nepemennoi

Onucanue cBoiicTBa

coverage_threshold

J160UHOU TOYHOCTU

3HavyeHue no ymosaanuro = 10.
Munumym = 1.

Maxkcumym = 99.

min_group_size yeaoe 3HaYeHHE [0 YMOJTYAHUIO = 2.
MuHEMYM = 2.
max_group_size yenoe 3Hauenue no ymoJuanuto = 100.
MuaumywMm = 2.
calculate_statistics AOTUYECKULl

I'maBa 1. IBM SPSS Modeler Social Network Analysis
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fnaBa 2. pynnoBown aHanus

O630p aHanusa rpynn

AHaJmM3 rpymIl Py MOMOIIH MA6JI0HOB B3aMMOACHCTBHUI JI1 OTAEIILHBIX JIUI B CETH NACHTUDUIUPYET TPYIIIHI
MTOXOXUX JIFOJIeH. XapaKTepUCTUKH 3TUX TPYIII BIMSIOT HAa NOBEJICHNE OTIEIBHBIX WieHOB Ipymn. Hanpumep, y
HEOOJIBIINX I'PYIII, IAe MHOXECTBO B3aMMOCBSI3€ll Me/ly WICHAMH U CHJIbHBIE JINIEPHI, TOBBIIIEH PUCK OTTOKA, JaXe
ecJIM OTTOK HU OJHOTO U3 4JICHOB IPYIIbI (hAKTHYECKH He Ipom3oret. ° [Ipecka3aTesbHbple MOIEH,
00beUHSIONINE B cebe Mephl U 11 TPy, U [JI1 OTAEJIbHBIX JIAL, OyIyT BBIIOJHATHCS JIy4llle, YeM MOJIEIIH,
BKJIFOYAIOIINE B c€0s TOJIKO MOCIIETHEE.

Anamms T'pylIl COCTOUT U3 CIICAYFOIIIUX O6H_II/IX m1arosB:

1. Omnpenesnenue CUIIbI B3aUMOCBSI3€i, OTpakaroleil conuaabHyo 0JM30CTh. JlONOJHUTEIbHYIO HHPOPMALIUIO
cMoTpuTe B paszese [‘Onpe/esieHne COuaabHOro cX0AcTBa”|

2. PazpeneHue ceT Ha TPYNIBI HA OCHOBE CHJIBI B3AUMOCBS3€H IpU COOJIFOICHUN OTPAaHMYCHUIT Ha pa3MepBhl.
JonoyHUTENbHY0 HH)OPMALINIO CMOTPUTE B pa3fiesie |“Pa3ﬂeneﬂme Ha Ipynnsl”’ Ha CTP. IZI

3. TlpodunupoBaHue U TPYIIL, U OTACIILHBIX JIMI, BKJIFOUYAS UACHTH()UKAIIO JUAEPOB Ipymil. JJONOIHUTENBbHYIO
uHOPMAIIIO CMOTpHUTE B pa3zese [‘Onucanue rpymn i X 4ieHos” Ha cTp. 12|

OnpeaeneHue counanbHOro cxoacTea

CreneHb CXOJICTBA YJICHOB IPYIIBI MEXy coO0i TOKHA ObITH BBIIIE, YeM C JIMIIAMU, HE BXOSIIMMU B Irpynmy. B
aHaJIM3e CeTU CXOACTBO ABYX Y3JIOB 3aBUCHUT OT UX B3aUMOCBs3eH. J1j1s1 1r000ro y31a B CeTH CyLIecTBYeT Habop
Y3JIOB, SIBJISIOIIUXCS] HA3HAUYCHUSIMU HAIIPABJICHHBIX B3aMMOCBSI3€H ¢ 3THM y3JI0M. [1J151 JaHHBIX O HATPy3Ke JIMHU
CBSI3M 3TO COOTBETCTBYET BCEM JIFOASIM, C KOTOPBIME 00IIIaeTcs OTACIbHOE JIUIO. ECIi ¢ OTHUM U TeM Xe KpyroM
JIUI] O0IIArOTCS ABA OTACINILHBIX JIAIA, 3TH OTACJIbHBIC JIMIA CYUTAIOTCS CXOKHAMH JIPYT ¢ Ipyrom. YeMm OoJbIie
Ha3HAYCHHUH B3aMMOCBSI3€ll IEPEKPHIBAIOTCS [JIS ABYX JIMII, TEM OOJIBIIIE 3TH JIUIA CXOXKH IPYT C IPYTOM.

PaccMOTpUM ceTh, oka3aHHyio Ha pucyrke | TIpumep cetu ¢ 10 yamamu'|

PucyHok 2. lNpumep cetn ¢ 10 yanamum

B Ttabmauue |"Y3n1)1 Ha3HaquH91"| MOKAa3aHbl y3JIbl HA3HAYCHUS JIJISI B3aMOCBSI3€H, HCXOAAIuUX OT y3J710B A, B u C.

3. Richter, Y., E. Yom-Tov, and N. Slonim. 2010. Predicting customer churn in mobile networks through analysis of social groups. B c6opnuke:
Proceedings of the 2010 SIAM international conference on data mining. Columbus, OH: SDM 2010.
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Tabnuuya 7. Y3/bl Ha3HaueHus.

Wcxoausiii y3zea V3161 HA3HAYEHUS
A B,C,D,E,F, G
D A,C,D,E,F G
K A,D,H LJ

VY y3710B A u B - 416 0061mux y37108B Ha3HavyeHUs. OgHako y y3y10B A u C - Tosbko oauH. [Toatomy y3is1 A u B
6oJ1ee CX0XHU colaIbHO, ueM y3ibl A u C.

Beca B3aumMocBs3eit, Hanpumep, 111 MPOAOJDKUTEIbHOCTH HJTH YACTOTHI BBI30OBOB, HE 3aXBATHIBAIOT CTCIICHb
CXOJICTBA Y3JIOB B ceTH. 1)1 BKJIFOUCHHS KATETOPHU CXOJCTBA B aHAJIM3E IPYII B KAYSCTBE Beca B3aMMOCBSI3H
HCTIOJTb3yeTCs B3auMHast nHbopMaus *. DTa CTaTHCTHKA OTPAaXaeT BEPOSTHOCTh COETMHEHHS IBYX Y3JI0B C OHAM
1 TeM xe y3J0M. Ecim y B3aumocBs3eil B ceT ecThb 3apaHee onpeesieHHbIe Beca (HanpuMmep, I
IPpOaOJDKUTECIIBHOCTU BBI3OBOB B JJAHHBIX O HAI'PY3KE JIMHUN CBS[3I/I), B3auMHas I/IH(I)OpMaI_lI/IH O6])C,E[I/IH$[CT O9TH BE€Ca
COOTBETCTBYIOILIUM 00PA30OM.

PaspneneHue Ha rpynnbl

I'pynmsl 1OKHBI COCTOATH U3 OTAEIbHBIX JIUIL C BBICOKMMU BECAMU B3aUMOCBSA3€EH C IPYTHMMH WICHAMH TPYIII, T1e
Beca SIBJIIIOTCS. MEPOIT CXOJICTBA Y3JI0B BO B3anMOCBs3U. [103TOMyY HAeHTH(HKALNS TPy HAYMHAETCS OIyCKaHHEM
GoJtee cr1abbIX B3aMMOCBSI3EH B CETH. DTUM IPOLECCOM YNPABIISIET 10POT HOKPbITUA, ONPENSIISIOIININ TOIFO CaMbIX
CIJIBHBIX B3aHMOCBSI3€l, KOTOpBIE CIIeAyeT coXxpanuTh. Hanpumep, 3HaveHne nopora nokpeitus 0,4 IpuBOIUT K
UCIIOJIb30BAHMIO [T UAeHTUUKay rpynn 40% caMbIX CHIIBHBIX B3aHMOCBSI3€H U OITyCKAHUIO OCTaJIbHBIX 60%.

Ocraromyecs: B3auMOCBSI3M MOTYT 00pa30BaTh OYEHb MaJICHbKUE UJTM OYeHb OOJIbIIINE TPYMIIbI, OTPAHUYUBAIOIINE
MPUTOIHOCTD Ipeacka3zanus. s npeJoTBpallleHus BKIFOYSHH S TAKUX TPYII B aHAJIA3 MOXHO 3a/1aTh
MHUHUMAaJIbHBIA 1 MaKCUMAaJIbHBINA pa3Mepsl I'pymil. [ pynnsl pa3MepoM MeHbIIe YKa3aHHOI0O MUHUMYMa OyAyT
MTOJTHOCTBIO onyIIeHbl. OJHAKO TPYIITLL, pa3Mep KOTOPBIX OOJIbIee YKa3aHHOT'O MaKCIMyMa, OyIyT pa3feicHbl Ha
0oJIee MeJIKre TPYIIBI B TUaNa30He MPHEMIIEMBIX pa3MepoB. [ pymmbl, OCTAFOIIHECS [TOCTIe OTOPACHIBAHUS CIA0BIX
B3aMMOCBSI3EH M IPIMEHEHHS [IPEJIEJIOB K pa3MepaM, Ha3bIBAIOT OCHOBHbIMU IPVIIAMU.

YV naneHue B3auMOCBSI3el U3 UCXOJHOM CETU MOXKET IIPUBECTU K TOMY, YTO HEKOTOPBIX JIUL] HE OKAXETCS HU B OJHOU
13 OCHOBHBIX rpymn. OTHAKO y 3TUX OTAEJIbHBIX JIMII MOTYT OBITh COEIMHEHNUS C WICHAMH TPYIIIBI, FapaHTUPYIOIUE
UX BKJIFOUEHHUE B 3Ty Ipynmy. OTaesIbHbIe JIUla JOOABIISIFOTCS B TPYIITY IPH HAJIMYUM OTHOCUTEJIBHO CHJIBHBIX
B3aUMOCBs3€ell C OCHOBHBIMU €€ YWIeHaMHU IIPU YCJIOBUU HEHAPYIIEHHS NPpeeIbHbIX Pa3MePOB Ipynmsl. Takum
00pa3oM, OKOHYATEIbHBIE IPYMIILI OYIYT COCTOATH U3 HAOOpa OCHOBHBIX UX YJIEHOB U WIEHOB, JOOABJIEHHBIX U3-3a
HaJINYMs COEAVMHEHUN C OCHOBHBIMU YJICHAMH I'PYIIIBL.

OnucaHue rpynn v ux 4YiaeHoB

ITomuMmo cTaTuCTHK IJIOTHOCTH, BXOJISILIICH CTENICHU U UCXOISIIEH CTEeHU JUHAMUKY I'pyIIIOBOTO MOBEACHUA
OIMACBIBAIOT U APYTUC€ CTATUCTUKU. B YaCTHOCTH, OLUCHKN aBTOPUTETA U PACCEAHU NPEAIIArat0OT MEPBI COIIUAJIBHOT O
CTaTyCa OTACJIbHLIX JIUII B IpyIIax. Pouab xaxgoro nmna B rpymie KpaﬁHe Ba’XHa IpU NOILITKE NPEACKA3ATh
MOBCJICHUC I'PYNIBI U €€ YJICHOB.

Oyenka agroputeTa AJIsl y3Jia M3MEPSET CTPEMJICHHE IPYTUX Y3JIOB B TPYIIIE COSAMHUTHLCS C 3TUM y3j10M. Ecom
MHOXECTBO OT/IEJIbHBIX JIMI[ OOPAIIAIOTCS K KOHKPETHOMY COTPYAHUKY (HAJESICh MOIyYUTh HH()OPMAIUIO UITH
y3HATh €0 MHEHUE), TOT COTPYAHUK 00JIaa€T POJIBIO ABTOPUTETA. ABTOPUTET OLIEHUBAETCS [JIsI Y3JI0B B rPYIIe
(COOTBETCTBYIOIINX CTAIIMOHAPHBIM BEPOSITHOCTSIM JIJI1 METO/IA CIIYYaHHOTO OJIyXKIaHUS C epe3anyckaMu 4epes
TPYIIOBYIO ceTh) B muana3one ot 0 go 1. Uem Oimoke orieHka aBTopuTteTa K 1, TeM OOJIbIIIe aBTOPHUTET Y 3TOTO y3Jia
B IpyIIe. Y3eJ B IPYIIe C CaMOii BLICOKOW OILIEHKO# aBTOPUTETA HA3BIBAIOT AULEPOM ABTOPUTETA JJIsl ITOU TPYIIIIBL.
Jenenue HauBBICIIICH OLIEHKH B IPYIIIC HA HAUMEHBIIYIO JaeT Mepy OOIIel CUJIbI JIuaepa aBTOPUTETA.

4. Cover, T. M., and J. A. Thomas. 2006. Elements of Information Theory, 2nd edition. New York: John Wiley and Sons, Inc.

12 Pyxosoxcrso noms3osatens IBM SPSS Modeler Social Network Analysis 18.0




B otymume ot 3T0TO0, OYerKka paccesanus IS y3J1a U3MEPSIET CTPEMIICHHE y3J1a COSAUHUTHCS C IPYTUMU y3JIaMU B
rpymne. Ecim KOHKpeTHBIN YeJIOBEK 00paIaeTcss KO MHOXKECTBY IPYTUX JIFOACH B TPYIIE, OH MOXKET CyIIECTBEHHO
BJIUSITH HA MHEHMS BCell rpynibl. PaccesHue orieHUBAeTCs I y3JI0B B IpyIIle (COOTBETCTBYIONINX CTAllMOHAPHBIM
BEPOSITHOCTSIM JIJISI METO/Ia CIIyyaitHOr o OJTyAaHUS C Iepe3anyCckaMu Yepe3 I'PyNIoBYIO CeTh ¢ 0OpaTHBIM
HanpasJieHneM) B nuana3one ot 0 1o 1. Uem Omke oneHKa paccessHUAS K 1, TeM OOJIbIIIe y3eJI COeTUHSIETCS C
JPYrUMU YiIeHAMHU IPYNIbL. Y3eJ B IPYIIE ¢ CAMOii BEICOKOI OLIEHKOM paccesiHus! Ha3bIBAIOT AUTePOM PAcCeAHU
JUTs1 9TOM Tpynnel. JleJieHre HanBbICIIEH OIIEHKH B TPYIIE HA HANMEHBIIYIO JaeT Mepy O0IIei chibl Jmaepa
paccestHusI.

Y3en aHanusa rpynn

V3en anaym3sa rpymn (IocTynHbIN Ha majuTpe VMicTouHnkn) naeH TuUIupyeT OTAETbHBIX JIUI] B CETH, COIUAJILHO
MOXOXXUX APYT Ha JIpyra, ¥ ONpe/esiseT OTHOCUTEIbHBIN COMaIbHbIN CTATyC OTAC/bHBIX JIAL B rpynne. Jis rpynn
OTHOCHUTEILHO HEOOJIBIIIOTO pa3Mepa CO MHOXKECTBOM COEIMHEHUN MEX/Ty YJICHAMHU U CUJIbHBIM JIMJIEPOM MOBBIIIEH
PHUCK OTTOKA U3-32 JUHAMUKY I'PYNIOBOTO MoBeAeHUs. Pe3yibTaThl aHaIM3a MOXKHO UCIOJIb30BATD JIJIS
OIIpEAEJIEHHS OLIEHOK OTTOKA I'PYII, KOTOPBIE IPU UCIIOJIb30BAHUH B COYETAHUM C OLEHKAMH OTTOKA JIJIs1 OTEJIbHBIX
JIMII ITOBBIIIAIOT BO3MOXKHOCTD IIPEICKa3aHusl OTTOKA [0 OTHOIIEHUIO K MOJEJISIM Ha OCHOBE OLIEHOK OT/EJIbHBIX
JINII, ACIIOJIb3YEMBIX aBTOHOMHO.

C yyeToMm o0OBeMa JaHHBIX, B3 KOTOPHIX OOBIYHO COCTOUT CETh, U XapaKTepa COMaIbHBIX B3aUMOICHCTBHH,
JISXAIX B OCHOBE ONPEACIICHU TPYII, aHAJIM3 TPYIII IPeACTaBIsAET cOO0M MpoIiece, 3aHNMAIOIINIT MHOTO
BpeMeHu. OOBIYHO pe3yJIbTaThl aHAJIM3A TPYII COXPAHSIOTCS B 0a3e JaHHBIX WM (haiise C IeIbio UCOJIb30BAHUS B
KauecTBe BXOJHBIX JAHHBIX JJIS MpeAcKa3aTesIbHONH MoieNu. [ pynnoBble pe3yibTaThl OYIyT OOHOBJISITHCS
OTHOCHUTEJIBHO HeYacTo (HampuMep, pa3 B MeCsII), TOT1a Kak MOJEJIb MOXET OOHOBJISITHCSI HAMHOTO Yallle.

TpedoBanns. Y311y TpebyeTcs (aiiyi ¢ TeKCTOM (GUKCHPOBAHHON IIIMPUHBI, ONMPEISIISIONINN CONUALHYO CETh IPU
oMo Tpex mojeid. OMHO moJjie NACHTUPUIHIPYET NCTOYHUK TS KaXKI0 HAPaBJICHHOW B3aUMOCBSI3H, APYTOe
OTIpeNeNIsAeT I KaXXI0i HAIpaBJIeHHOW B3aNMOCBSI3M HA3HAYCHUE W TPEThE 3a4aeT JIJTS KaXIO0W B3aNMOCBSI3H
HEeoO0s3aTeIbHYIO CILTy. Bce B3aMMOCBSI3H B 3TOM CeTH AOJDKHBI OBITh HAPABJICHHBIMI.

3aaHue AaHHbIX ANA aHanusa rpynn

Ha Bxiaake ﬂaHHbIe OKHa Yy3Jila UICTOYHUKA Amnamus rpyni MOXHO 3a1aTb BXOJHOMU (i)aﬁﬂ, coz[epxcamnﬁ
B3aMMOCBS3HU Y3JI0B CCTH.

Paiin. 3agaiite M aiiia niIM MANKW, COAEPXKAIINX 3alUCH C TTIOAPOOHOCTSIME O BBI30BaX. MOXHO BBECTH NMSI WA
HAXaTh KHONKY C MHOTOTOYHEM (...), 4TOOBI BEIOpaTh UM 13 (haiiioBoil cuctemsl. [1yTh MOSBUTCS, KaK TOJIBKO BBI
BbIOEpeTe UMs; OyIeT TaKxXe BBIBEIEHO conepxumoe (daiiia ¢ pasaermressimu. Eciu 3apaTh nanky, A1 aHaImM3a
OyAyT CKOHKaTEHHPOBAHBI 3AIHCH C HOJPOOHOCTSIMHU O BBI30BAX BO BCeX (ailylax COAEPKAIIUXCS B 3TOM HAaIKe.
YuraTth nMeHa noJieii u3 ¢aiina. BeiOupaemas mo yMoJTMaHUIO 9Ta OMIUs 00pabaThIBAET NEPBYIO CTPOKY B (aiiye
JIAHHBIX KaK CTPOKY UMEH I CToJI010B. Eciu nepBasi cTpoka He SBJIsIeTCsS CTPOKOH 3arojIoBKa, OTKJIFOUUTE 3Ty
OMLUIO, YTOOBI ABTOMATHYECKHU 1aTh KaXJAOMY MOJIFO TUIOBOE UM, Takoe kak [loael u [loae2.

[TapameTpsl onpenesieHus CeTH

[TapameTpsl onpenesieHnst CETH ONPENEIIIOT POJIH [IJIS MOJICH.

Ioas. ITpy moMoIIM KHOIIOK CO CTPEJIKAMHU Ha3HAYbTE BPYYHYIO 3JIEMEHTHI U3 3TOTO CIIUCKA IS PA3JIMIHBIX MOJIeH
poJeit. 3Hauku 0003HAYaIOT TOMYCTUMBIE YPOBHU H3MEPEHHUs JJIS Kaxaoro noJst poiu. Haxkmure kHonky Bee,
4TOOBI BBIOPATH BCE MOJIS B CIUCKE, MJIM HAXKMUTE KHOIKY OT/AEJIBHOTO YPOBHS U3MEPEHH, YTOOB! BEIOpATh BCE
MOJIS C 3TUM YPOBHEM.

Hcrounnk. BLI6€pI/IT€ OJHO II0JIE B KA4YE€CTBC UCTOYHUKA HaHpaBJ’IeHHOﬁ B3aUMOCBA3HU.

Ha3snavenue. BLI6CpI/ITC OZHO IT0JIE B KAYCCTBC HA3HAUCHU A HaHpaBJ’ICHHOﬁ B3aUMOCBA3H.
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Bec. Heob6s13aTennbHO: BEIOEpHUTE OHO MOJIE, COOTBETCTBYIOIIEE YHMCITY BXOXKICHUN TOM NI HHOM B3aUMOCBSI3H B
ceTu. I1pu anammse 3anucu OyayT B3BEIIMBATHCS COOTBETCTBYIOIIMM 00pa30M MPH ONIPeIeICHIH CHJT B3aMOCBSI3EH.

3agaHue onuui NOCTPOEHUA ANA aHanu3a rpynn

Ha Bxiagxe Oniyy HOCTPOCHUS OKHA y3JIa UCTOYHAKA AHAJIU3 TPYII MOKHO ONPEICIUTh ONIIAT IS
HOCHTH(DUKALIIY TPYIII B CETH.

ITapameTpsl aHanu3a rpymnin
[TapamMeTpsl aHaM3a TPYNIII BJIUSIOT HAa pa3Mep U OTHOCUTEJIbHYIO CHITy 00pa3yeMbIX TPYIIIL.

IMopor nokpoiTus. OnpenesuTe T0JI0 CAMbBIX CUIILHBIX B3AaUMOCBSI3€i /I UCIOJIb30BaHMS pU aHam3e. Hampumep,
nopor nokpeitus 0,2 yka3plBaeT, 4To OyAYyT UCHOJIB30BATHCS TOJIBKO B3AUMOCBSI3H, BeCa KOTOPBIX MOMAAAI0T B
BepxHue 20% Bcex BecoB B3anMocBsi3el. M3amensrommiics ot 0 10 1, 3TOT mapaMeTp Mo3BOJISIET COCPEIOTOUUTH
aHaJIM3 Ha CaMbIX CHJIbHBIX B3aMMOCBS35X, KOTOPBIE JIOJDKHBI BCTpeYaThCs B rpynmnax. boJjiee BRICOKUE 3HAYCHUS
mopora BeIyT K 00pa30oBaHUIO TPYII ¢ O0Jiee CIAa0BIMU B3aUMOCBSI3IMHI MEXKTY HX YJIeHaAMHU. [[OTOJTHATEIbHYIO
HH(pOPMAIUIO CMOTPUTE B pa3ielie |“Pa3,[[eJICHI/I€ Ha rpynmnsl”’ Ha CTP. IZI

MuHIMAaJIbHBIA pa3Mep rpymnbl. 3aaiiTe HIDKHIOK TPAHUILY UTS pa3Mepa rpyni. I pynmsl pa3MepoM MEHBIIE 3TOT0
3HAYCHMS BO3BPAIIEHBI HE OyIyT.

MaxkcuMagbHbIi pa3Mep rpymnbl. 3a/1aiiTe BEpXHIOO IT'PpaHUILy AJIs pa3Mmepa Ipymil. [ pynnsl pazMepoM OoJibiiie
9TOro 3HaueHus OyAyT pas3/iesIeHbl HA MEHBIIUE TPYIIIbL.

BoruscasaTs n BbIBOJIUTH CBOJHbIC CTATHCTHKH. Ecm BbI6paHa 9Ta oIy, y3€Ji, HOMHUMO MMOJIYUYCHUA BbIBOOA
KJIFOUEBBIX ITOKa3aTesIei 3(1)(1)CKTI/IBHOCTI/I, BBIYUCJIACT U BBIBOAUT CBOJHBIC CTATUCTUKU IAJIS aHAJIM34A. Brerunciienne
OTHUX CTATUCTUK MOXET OTPUIATEIIBHO CKA3aThCA HA MPOU3BOAUTEIILHOCTH y3JI1a IJIA OUYCHb OOJIBIIINX CCTEH.

npOCMOTp CTaTUCTUK aHaNu3a rpynn

Ha BxJajxe AHaJIM3 OKHA y3J1a UCTOYHMKA AHAIM3 TPy OPeJOCTaBISCTCS CBOIHBIN 0030 rpymil,
UICHTH(DUIMPOBAHHBIX B ceTU. B Ta6J‘II/II_Ie|"CBO,E[HLIe CTAaTUCTUKU aHAJIM3a rpynn"|yKa3aHbI JIOCTYITHBIE CBOJHBIE
CTATUCTUKH JIJISI TPYIIIL.

Tabmmua 8. CBOAHbIE CTATUCTUKM aHanan3a rpyrr.

CraTucruka Onucanue

OO6111ee KOJIMYECTBO y3JI0B B TPYyNIIax KommuecTBO y3710B, BKIFOUCHHBIX B UACHTHU()UIMPOBAHHBIE TPYIIIHI
O0111ee KOJIMYECTBO CBSI3€il B IpyImax Yucio cBsi3eif, BRIIIOYECHHBIX B HACHTU(GHUIPOBAHHBIE TPYIIIIBI

OO6111ee KOJIMIECTBO TPy Yucro rpynm, nAeHTHQUIIPOBAHHBIX B CETH

Cpennuit pazmep rpynmbl CpeHee 4nCIIO y3JI0B B TpYIIIe

CpenHsist INIOTHOCTD TPYIIBL CpenHsist 10J11 HEOCPEACTBEHHBIX COSTMHEHII MEXY Y3JIAMH B TPYIIIE.

JIONOJTHATE TbHYIO HEGOPMAITIO cMOTpHTE B pasaeie|TotrocTs cern” Hal

CpemHsis 10J151 OCHOBHBIX YJICHOB CpenHsisi 1OJIsl OTJETIBHBIX Y3JIOB B IPYIIIE, SIBJISIOIINXCS OCHOBHBIMHU Y3J1aMHU
JUISL 9TOM Ipynnbl. JIONOJHUTEIbHYIO HHPOPMALIMIO CMOTPUTE B pasjiesie
[Pasnenenne na rpymmer” Ha crp. 12}

CpenHsisi IIOTHOCTh OCHOBHOM T'PYIIITBI CpenHsist 10JI HEIOCPEACTBEHHBIX COSTMHEHII MEXY OCHOBHBIMHE y3J1aMH B
TpymIe.
CpeaHsist BXOASIIAs CTENeHb CpeiHee YUCII0 BXOSANIMX CBsi3ei. J]OMOTHUTEIbHYIO HHPOPMALIUIO CMOTPUTE

B paszere[‘Crenenn y35108” Ha cTp. 4]

CpenHsist ucxodsuias CTeneHb CpeHee 4UCII0 UCXOISIIIUX CBsA3ei. J1onoJHUTEIbHYI0 HHPOPMALIUIO CMOTPUTE
B pasneie[‘Crenenp y37108” Ha cTp. 4}
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BriOepute B TaOJIHMIIE CBOJHBIX CTATHCTUK KOHKPETHYIO CTATUCTHKY, YTOOBI IPOCMOTPETD JJIS1 Hee paclpeiesicHue
3HAYECHUH, CpeJHEKBAIPATUIYHOE OTKJIOHEHNE U ACHMMETPHIO.

ITpocMOTp 3TUX CTATUCTUK MOMOTAET ONpPEAC/IUThH 3HAYCHUS TApaMeTPOB aHalu3a rpymni. B uaeanbHoM cityyae B
pe3yJbTaTax AOJDKHBI ObITh MOKa3aHbl OTHOCUTEILHO HEOOJIbIIINE IPYIIbI C BBICOKUMU 3HAYEHUSIMU IIJIOTHOCTH.
Hanpumep, npu HaJIMYUH HECKOJILKAX OYCHb KPYIMHBIX TPYIII MOIPOOYHTE YMEHBIIIATH MaKCUMAJILHBIA pa3zMep
TPYIITBL, YTOOBI Pa3ACIIUTh 3TH I'PYIIBI HA MeHbIHE. [{pyroif BApHAHT - B CJIy4ae B OCHOBHOM HEOOJIBIITNX 3HAYCHUIA
IJIOTHOCTH TPYHIT TOIPOOYHTE YMEHBIIUTH MOPOT MOKPBITHS, YTOOBI COCPETOTOUATHCS Ha OOJIee CHITbHBIX

B3aMMOCBA3X.

BbiBOA AnA aHanusa rpynn

V3es1 ananu3a rpymnmn reHepupyeT pa3HooOpas3Hble MOJIsl, ONMCHIBAIOIINE TPYIBI U OT/EIbHBIX JIMII B IPYIIIAX.
CyIiecTBYFOIIME MOJCIH U JaHHBIC MOXKXHO YCUJIUTh YKAa3aHHBIMU KJIFOUSBBIME MOKa3aTeIIMHU 3()(HEKTUBHOCTH JJIsT
YJIy4dlleHUs NpeAcka3aHuil, reHepupyeMbIxX MoessiMu. Hanpumep, MOXHO U3MEHUTH 3HAYEHHUSI CKIIOHHOCTH
OTJEJIBHBIX JIAI K OTTOKY, YTOOBI BKITFOYUTH BJIMSIHAC TPYIIIL.

B ta6mne 'K mouesbie nokasaTtesn 3¢ heKTHBHOCTH 15l FPYI'"| IPHBE/ICH CIUCOK HOJIeH KIIOUYEBbIX MOKa3aTeIei

3(h(HEeKTUBHOCTH TSI TPYII, UASHTUDUITMPYEMBIX IPH aHATIN3E.

Tabnuua 9. KnroueBble nokasaresnn dQPeKTMBHOCTY A4 rpynr.

ITone Onucanne

GAG_GroupNumber VHUKaJIbHBIA UISHTUPUKATOP IJIS TPYIIIbI

GAG_Size Yucio jmn B rpymnmne

GAG_Density o151 HemoCcpeAICTBEHHBIX COSANHEHUIM MEXly OTACIbHBIMHU JIMIAMH B TPYIIIE.

JlonoNHITE IbHYIO HHPOPMALHIO CMOTpHTE B pasaee [ [11oTHOCTS ceTu” Hal

GAG_KernelDensity

JloJ1s HemOCPEACTBEHHBIX COSAMHEHUI MEXy OTACJIbHBIMU JIMIIAMHU B T'PYIIIIE.

GAG_CoreNodesFraction

Z[OJIH OTACJIBHBIX JIMI B Ipynie, ABJIIFOIUXCA OCHOBHBIMU JIMIAMU JJI51 3TOM

rpynnsl. JlonoJHUTEIbHYO HHGOPMAIMIO CMOTpHUTE B pa3aerie | ‘Pasaenenue Ha

[rpymmer” ma ctp. 12

GAG_MaxRankTypel

MakcuMalibHast OIlEHKa aBTOPUTETA JIFOOOT0 WieHa rpymibl. JIOMOJIHUTEIbHYIO
HH(OPMAITHIO CMOTpPHTE B pas/eie [ Onucanne rpyin u ux wieHos” Ha crp. 12}

GAG_MinRankTypel

MunumasbsHas OIICHKA aBTOPUTETA JIFOOOTO 4JIeHa I'pynnel.

GAG_MaxMinRankRatioTypel

OTHOlIIeHUE HAMOOJIBIIIEH OICHKM aBTOPUTETA K HAMMEHbIIEeH. ITO 3HAUCHHE
OTpa’kaeT CUJIy aBTOPUTETA JIUACPa TPYIIIbI.

GAG_MaxRankType2

MakcuMaltbHast OIIEHKA PACCesTHUS JIF0OO0ro WieHa rpynibl. J{OMOJHUTEIbHYIO
HH(OPMAITHIO CMOTpPHTE B pas/eie [ Onucanne rpyin u ux 4wieHos” Ha crp. 12}

GAG_MinRankType2

MununmasbsHas OIICHKA paccessHus JIFOOOTO WieHa Tpynmsbl.

GAG_MaxMinRankRatioType2

OTHOIIICHUE HAMOOJIBIIICH OICHKM PACCEesIHUs K HAMMEHBIICH. DTo 3HaUYCHHe
OTpaxaeT CUJIy pacCessHus JInaepa rpymibl.

B tabmuue |"KJ'IIO'{6BLI€ nokasaTtean 3QGEeKTHBHOCTH T OTACIbHBIX J'II/IH"ll'IpI/IBe,Z[eH CIIMCOK IOJIEY KIIFOUEBBIX

nokas3areJiei 3(1)(1)CKTI/IBHOCTI/I JJI1 OTACJIbHBIX JIMII B CETH.

Tabmmua 10. KnroyeBsie nokasarenn 3Q@GeKTMBHOCTA A/F OTAETbHbIX JINL.

IMone

Onncanue

GAI_NodeNumber

VHUKaIbHBIA UACHTUPUKATOP JJI OTACIILHOTO JIUIA

GAI_CoreNode

Vka3bIBaeT, ABJISCTCS JIM OTAEJIbHOE JIUII0 OCHOBHBIM JIMLIOM JJI I'PYIIbL.
JlonoNHuTe bHYI0 MHBOPMAIIMIO CMOTPHTE B paseie | Pa3aesenne Ha rpyms:’)|
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Tabmmua 10. KnroyeBbie nokasarenn 3Q@PeKTMBHOCTA A/ OTAETbHbIX UL (MPOAC/IKEHHE).

Tloge

Onncanue

GAI_RankTypel

OreHka aBTOPUTETA I OT/JEJILHOTO JINNA. JIOMOIHUTEIbHYIO HH(OPMAITHIO
cMOTpHTE B paseste| Onucanue TPy i HX 4ieHos” Ha cTp. 12}

GAI_RankOrderTypel

HOPHHOK paHra B rpynine Ha OCHOBE OIICHOK dABTOPUTETA

GAIL_RankType2

OreHka paccesHus 1JIs1 OTAEIbHOrO Jinia. JJonoJHuTeIbHYI0 HHOopManuio
cMoTpuTE B pasjese| Onucanue IPyI i UX 4ieHos” Ha cTp. 12}

GAI_RankOrderType2

ITopsiiok paHra B rpyIie Ha OCHOBE OIIEHOK PACCESIHUS

GAIL _InDegree

Yuco B3aI/IMOCB$I3CI71, B KOTOPBIX JaHHOC JIMIO ABJISIETCA HA3HAYCHUEM

B3aMMOCBsI3H. JIOMOJIHUTEbHYO HH(OPMAIHO cMOoTpuTe B pasese| CTeneHs
y3J10B” Ha cTp. 4

GAIL _OutDegree

Yuco B3aHMOCBH3Cﬁ, B KOTOPBIX JaHHOE JIMIO ABJISIETCA UCTOYHUKOM

B3aMMOCBsI3H. J{OMOJIHUTE IbHYO HH(pOpMAIHIO cMoTpuTe B pasaeie| CTeneHs
y3J10B” Ha cTp. 4

GAIL _GroupLeaderTypel

SIBisieTcs Ju y3es1 JOBEPEHHBIM JIMIEPOM, JIUIEPCTBO KOTOPOIO OCHOBAHO Ha
BXOJSIINX CBS3SIX. JJONOJHUTEIbHYIO HHOOPMALUIO CMOTPHUTE B pa3iesre
[‘Onucanue rpynn u ux uienos” va crp. 12|

GAIL_GroupLeaderConfidenceTypel

IToxa3zartenn JAOBEPUA TOTO, YTO Y3€JI ABJIACTCA JOBCPEHHBIM JIMACPOM I'PYIIIIBL.

GAIL_GroupLeaderType2

SIBnsieTcst iU y3eJ1 IMAEPOM PACCesTHUS, OLIEHKA JIMAEPCTBA KOTOPOr0 OCHOBAHA
Ha UCXOMSIIIMX CBsI3sX. JIONMOJHUTENIbHY IO HHDOPMALUIO CMOTPUTE B pasjielie
[*Onucanue rpynn u ux wienos” ma crp. 12}

GAIL_GroupLeaderConfidenceType2

ﬂOBepl/ITeHbHaﬂ BEPOATHOCTD TOT'O, YTO Y3€JI ABJIACTCA JIMACPOM PACCEAHUA.
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naBa 3. AHanu3 pacnpocTpaHeHuA

O630p aHanu3a pacnpocTpaHeHus

[Tpu anamm3e pacupoCTpaHEHUS BBISBIISIOTCS OTIEJIbHBIC JINIA, HANOO0JIee 3aTparuBaeMble IPYTUMHE JINIIAMH B
COIIMAJIBHOM CETH C KOJIMIECTBEHHBIM BhIpaXKeHHEM 3 deKTa B BUIE pacrpocTpanaemoi snepruy. B 3Tom npouecce
UCIIOJIb3YeTCs MOIXO0 AKTUBALUH C PACHIPECSICHIEM, IPU KOTOPOM 3(h(HEKT UTEPALMOHHO PACHPEHCIIIETCS C
CETEBBIX y3JIOB HA CMEXKHbBIE C HUMH Y3JIbl, U YMEHBIIIEHUEM Pa3MepoB, OJIarofaps NepeMeIeHuto ¢ OJHUX Y3JI0B HA
apyrue . TIpi NOJTy4eHNN SHEPTHUH y3eJ CTAHOBUTCS AKTUBHPOBAHHEIM 1 IEPEIAET YACTh ITOI IHEPIUH BCeM
CMEXHBIM y3JIaM, SIBJISIFOLIMMCS HA3HAYSHUSIMU B HAIIPABJICHHBIX B3aUMOCBSI3SIX JAHHOIO Y3JIa.

Ilokasarenw pacnpenenenus ONpeneIsseT COOTHOIICHAE MEpeJaHHON aKTHBHPOBAHHBIM Y3JIOM SHEPTUH C
OCTAaBIIINMCS KOJIMIECTBOM, COXPAHSIEMBIM Ha y3JIe. JIFoObIe y3IIbl, HOTyYarone 3Ty SHEPT U0, CAMH TIEPEIAI0T
TaKyIo Xe ee JOJIF0 CBOMM HEeTOCPECTBEHHBIM COCESIM, B PE3YJIbTATE UeTO MOJIyIaeTCs 3aTYXAFOIIHIA IIpoIece
nepegavy 3Heprun. bosee BEICOKHE MOKa3aTe M pacpeIesIeHNsI COOTBETCTBYIOT O0JIee BEHICOKOMY IEpeIaBaeMOMy
KOJIMYECTBY DHEPTHHU, YTO MO3BOJISIET SJHEPTUH JTOCTUTATD Y3JIOB HA OOJIBIIIEM PACCTOSIHUU OT UCXOTHO
AKTUBHUPOBAHHBIX Y3JIOB MEpe/l OJHBIM 3aTyXaHueM mpoliecca. Huzkue nokasatesnn pacupeesieHust IPUBOIAT K
OBICTPO 3aTyXaIOIIUM IIpoLieccaM PACHPOCTPAHEHUS, C IEPeJaHHON SHEprue, ocTaroedcss OTHOCUTENILHO OJIM3KO K
HCXOJIHBIM y3JIaM.

OO6111ee KOJIMUECTBO SHEPT U, PACHPOCTPAHAEMOI aKTHBUPOBAHHBIM Y3JIOM, PACIIPEICIIIETCS IO BCEM y3J1aM,
SIBJISTFOIITIMCS] HA3HAUEHISIMI HATIPABJICHHBIX B3aMMOCBSI3€el ¢ JaHHBIM y3JI0M. KoJmuecTBo, KOTOpOE IMoJTyIaeT
KaXXIBI{ y3€JI, 3ABUCHUT OT CHJIBI B3aMMOCBSI3U C aKTHBHPOBAHHBIM Y3JIOM. {0151, oTIpaBisieMast KOHKPETHOMY Y31y,
paBHA BeCy B3aMMOCBSI3H, JIeJICHHOMY Ha OOIIyI0O CyMMYy BECOB [IJIsl BCEX B3aUMOCBS3EH, B KOTOPBIX
AKTUBHPOBAHHBIN y3€JI SBJIIETCS UCTOUHUKOM. CIleIoBaTeIbHO, COCEIH, Y B3aMMOCBSI3€il KOTOPBIX O0Jiee BEICOKHUE
OTHOCHUTEJIbHBIE BeCa, IOJIy4aroT 3Heprun 0oJIbIle coceiel ¢ 6osiee HU3KMMHI OTHOCUTEJILHBIMH BECAMH.

ITpouecc pacnpocTpaHeHHs] OCTAHABIUBAETCS MPU HAJIMYUUA OJHOTO U3 CIIEAYIOIINUX YCIOBHIA:
* AKTUBHUPOBAHHBIE Y3JIbl HE SIBJISIOTCS UCTOYHUKAMM HUKAKUX HANPABJICHHBIX B3AaUMOCBSI3EI;

* KOJMYECTBO IepeaBaeMoil JHEPTUU HAXOIUTCS HIKE mopora TouHocTu (IPeaeIbHOTO KOJIMYeCTBa epeaBaeMoit
SHEeprur, He0OOXOIMMOM IS TPOIOJDKEHHS IIpoIiecca);

¢ YHCJIO I/ITCpaIlI/IfI JOCTHUIJIO 3aJaHHOI'O IIpeaciia.

ITo 3aBepmieHNE Mpolecca PacIpoCTPaHEHHS y3JIbl, y KOTOPHIX KOJMYECTBO PACHPOCTPAHEHHON IHEPT U cCaMoe
BBICOKOE, SIBJIIIOTCS HAOOJIee YyBCTBUTEILHBIMA K 3((QeKTy, HHUINIPOBABIIEMY 3TOT nporecc. Hanpumep, ecim
IIPOIeCC HAYMHAETCA Ha y3J1axX, I/1e MIPOUCXOAUT OTTOK, Y3JIbI C HANOOJIBIINM KOJIMYECTBOM 3HEPIUU Oy IyT cCamu
MIPECTaBIIATH COOON CaAMBIif BRICOKHN PHCK OTTOKA. DTHM y3JIaM MOXXHO YAEIUTH 0c000€ BHIMAHHUE, YTOOBI
IPeJOTBPATUTD UX OTTOK.

Mpumep aHanu3a pacnpocTpaHeHun

Y1)

PaCCMOTpI/IM CCTh, IIOKA3aHHYIO HA B TEMC |“BI>IBOI[ CETEH  Ha CTP. 2l CeTb COCTOUT M3 HECKOJIBKHX y3J10B,
COCAUMHCHHBIX APYT C APYTOM HaAIllPpaBJICHHBIMHA B3aUMOCBA3SIMU paSJII/I‘IHOﬁ CHUJIL.

B ta6mue ' TIpuMep nponecca pacnpocTpaHeHns " | 10Ka3aH MPOIECC PACIPOCTPAHEHHS IO CETH C IPUMEHEHHEM
nokasatess pacupeaesicans 0,8. VICX0aHO y3e1 A COOEPKUT BCIO HEPTHUIO C IPOU3BOJILHO HA3HAYEHHBIM 3HAYCHUEM
1,0. Ha mare 1 aToT y3em aktuBupyeTcs, pacupeaesisist 80% cBoeii SHEpruu Ha COCETHUE Y3JIbl, SBJISIFOIIIUAECS
Ha3HAYCHUSIMM B3auMocBs3eid, a 20% octasiisas cebe. OOmmit Bec B3auMocBs3eid coctasiiser 100. Ha B3anmMocBs3b ¢
y3JIOM D MPUXOAUTCH MOJIOBHUHA OT 3TOI'0 CyMMAPHOI'0 KOJIMYECTBA, U3-3a Y€ro 3TOT y3€J1 IPUHUMACT OJIOBUHY

5. Dasgupta, K., R. Singh, B. Viswanathan, D. Chakraborty, S. Mukherjea, A. A. Nanavati, and A. Joshi. 2008. Social ties and their relevance to
churn in mobile telecom networks. B c6opuuke: Proceedings of the 11th international conference on extending database technology. New York,
NY: ADM.
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pacupocTtpansiemoii saepruu (uin 0,4). Ha B3anmocBs3b ¢ y3imom B mpuxoaurcst 20% oT o01ero Beca, 4To JaeT
3HaYeHue pacnpocTpansemoii snepruu 0,16. Y3en C nonydaet ocraiabHyro 3uepruro (0,24), coctapstonryio 30%

06beMa, UCXOISIIETo OT y3Ja A.

Tabmuua 11. MNpumep npouecca pacnpocTpaHeHus.

Ilar Vien A V3en B Viea C VYieaD Viea E Viea F Viea G
0 1,00 0 0 0 0 0 0
1 0,20 0,16 0,24 0,40 0 0 0
2 0,20 0,16 0,05 0,08 0,08 0,24 0,19
3 0,20 0,16 0,05 0,08 0,08 0,08 0,38

C sHeprueit, noyrydyeHHOH Ha mmiare 1, Ha mare 2 akTUBHpYoTCs y3J1bI B, C u D u pacnpocTpaHsIoT 3Hepruro Ha Bce
COCeHME y3JIbl Ha3HAUeHUs. Y y3J1a B HeT y3510B Ha3HAUYEHUSs], IO3TOMY HUKAKOM SHEPIUU OH HE pacnpocTpaHseT. Y
y3s1a C, HanpoTHUB, €CTh y3eJ Ha3HaueHus, u 80% cBoeil sHepruu oH pacnpocTpaHseT Ha 3ToT y3ea G. U HakoHel,
y3es1 D 80% cBoeit sneprun pacnpenesset no y3uaM E u F, npuuem F nosydaer snepruu B 3 paza 6oJibiie y3ia E
n3-3a CBOei OoJiee CHITbHOM B3aUMOCBSI3H ¢ D.

Ha mare 3 aktuupytorcs y3isl E, F u G. V y3510B E u G HEeT y3J10B Ha3HAYEHUsI, [I03TOMY HH OJIMH U3 HUX HUKAKOMN
sHepruy He pacupocTpanseT. OnHako y3en F pacopoctpanser 80% cBoeit sHEpriuu Ha CBOW € TMHCTBEHHBIN y3€JI
HazHavyeHus, y3ea G. Tenepsb o011ee 3HaAUEHNE SHEPTUH 3TOTO y3ja cocTaniseT 0,38, Kyaa BXOJUT SHEPrus,
pacnpocTpanseMast oboumu y3iaamu: C, u F.

B sToT MOMEHT akTuBUpYeTcs y3ei G, HO Yy HEro HeT y3JIOB Ha3HAUYEeHHUsI IJIsl paCpOCTPAHEHHUsI; TIOITOMY IPOLIECC
3aBepIIaeTCs. DHeprusi, 00pa3yromiascs Ha y3Jie A, pacupedelIseTcs Mo ceTu, npuiyeM y3ei G mojryyaeT HauboJibIee
ee KoJm4ecTBO. Ecii sHeprusi, BHOCHMasi B CETh, IIPEICTABIISCT OTTOK, y3eJI G OoJbIle BCero OyaeT 3aTpoHYT
OTTOKOM HYepe3 y3elI A.

Y3en aHanusa pacnpocTpaHeHunA

V3en aHamm3a pacIpocTpaHeHus (IOCTYIHBIN Ha mainuTpe VicTouHnkm) pacipocTpanseT 3¢pdext oT 3amannoro
Habopa JIUIT Yepe3 COIMaIbHYIO CETh, I'Ie MCIOJIb3YIOTCS CETEBbIE B3AMMOCBSI3N ISl HACHTU(OUKALNT
moJjib30BaTelieil, HanboJiee 3aTparuBaeMsix apdexTom. Hampumep, ecm apdekT mpeacrapiiseT coboit OTTOK, y3e
UACHTHOUIMPYET TAKUX JIML, OTTOK KOTOPBIX HanboJiee BEPOSITEH U3-32 OTTOKA APYIMX KOHKPETHBIX JIMI] B CETH.
CymecTByoIUe MOAEIH U JAHHBIE MOXHO YCHJIUTh BBIBOIOM Y3JIOB JUIS YJIYUIICHUS] T€HEPUPYEMBIX 3TUMHU
MOJIeJISIMU TIpe/icKa3aHuit. HampuMep, MOXHO U3MEHHUTH 3HAUYCHHSI CKJIOHHOCTH OTJEJIBHBIX JIAI K OTTOKY, YTOOBI
BKJIFOUUTD BIIMSHUE OTIEPAIWil PaCpOCTpAHCHHUS.

TpedoBanusi. Y31y TpeOyroTCs Ba (aiiyia ¢ TEKCTOM (PUKCHPOBAHHOW IMUPUHBI, COIEPXKAIINe TaHHbIEC TS aHAIN3a.
IepBwrii (aitin onpenesseT CONMAIbLHYIO CETh MPU MOMOIIIY TpeX moJjieit. OHO MoJie ASHTUDUINPYET UCTOYHUK IS
Ka)XJI0i HallpaBJIEHHOH B3aMMOCBSI3HU, APYIO€ ONPEeIsieT Ha3HAUeHUEe ISl KK 10M HallpaBJICHHOM B3aMMOCBA3H, a
TpeThe 3aaeT HeOOs3aTeIbHYIO CIITY JJIS KaKI0M B3aUMOCBSI3U. Bce B3aUMOCBSI3H B 9TO# CETH JTOJDKHBI OBITh
HaIpaBJICHHBIME. BTOpOE 1moJie CONEPKUT CIUCOK UACHTUDUKATOPOB, OTKYAA TOJDKEH HAYMHATHCS IPPEKT.

3apaHue AaHHbIX ANA aHanu3a pacnpocTpaHeHusn

Ha Bxmagke J{aHHBIC OKHA y3J1a HCTOYHUKA AHAJIN3 pacIpOCTPaHEHUS MOXHO 3a/1aTh BXOITHOU (haiiy, ComepKaIiii
B3aUMOCBSI3H y3JIOB CETH.

®aiin. 3agaiiTe nMs (aiiia WM NanKy, COAEPKAIINX 3aMUCH C TOAPOOHOCTSIMU O BhI30BaX. MOXHO BBECTH UMS UITH
HaXaTbh KHONKY C MHOTOTOYHEM (...), YTOOBI BEIOpaTh UMs U3 GaiijoBoii cuctemsl. [1yTh HOSBUTCS, KaK TOJIBKO BBI
BbIOEpeTe UMsI; OyIeT TakKe BBIBEJIEHO conepxumoe daiina ¢ pazaesmressimu. Eciv 3aaaTh nanky, A1st aHaamsa
OyAyT CKOHKaTEeHHMPOBAHBI 3AIKCH C HOJPOOHOCTSIMHU O BBI30BaX BO BCeX (hailyiax cofepiKaluxcs B 9TOi narke.
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YuraTth nMeHa noJieii u3 ¢aiiia. Beioupaemas mo yMoJTYaHUIO 3TA ONMIUs 00pabaThIBaeT MEPBYIO CTPOKY B (aiisie
JAHHBIX KaK CTPOKY UMEH I CTOJI0I0B. Ecin mepBasi cTpoka He SIBJISIETCS CTPOKOU 3arojIoBKa, OTKJIFOYUATE 3Ty
OMIINIO, YTOOBI aBTOMATHYECKHU AATh KaXJ0MY MOJII0 TUIOBOE UMsI, Takoe kKak [lo.zel u Iloae?.

HapaMeprl OIIPpECJICHUSA CETU
HapaMeprI OIPCACIJICHUA CCTHU ONPEACIIAOT POJIA OJIA MOJIeH.

Ioas. ITpy moMoOIIM KHOIIOK CO CTPEJIKAMHU Ha3HAYHTE BPYYHYIO 3JIEMEHTHI U3 3TOTO CIIUCKA IS PA3JIMIHBIX IOJIeH
podeit. 3Hauku 0003HAYAIOT TOMYCTUMBIE YPOBHH U3MEPEHUS IS KaXaoro noJst poym. Haxmvmurte kHOTIKY Bee,
4TOOBI BEIOPATH BCE MOJIS B CIIUCKE, MJIM HAXMUTE KHOIIKY OT/IEJIbHOTO YPOBHS U3MEPEHHUI, YTOOBI BLIOPAThH BCe
MIOJISL C 9TUM YPOBHEM.

Hcrounnk. BI)I6epI/ITe OJHO II0JIE B KA4YE€CTBC UCTOYHUKA HaHpaBJ’ICHHOﬁ B3aUMOCBA3MU.
Ha3snavenue. BLI6€pI/IT€ OZHO ITOJIE B KAYE€CTBC HA3HAUCHU A HaHpaBJ'IeHHOfI B3aNUMOCBSA3H.

Bec. Bribepute oHO 10JI€, IpEACTABIISIOIIEE BEC B3AMMOCBSI3H. 1151 3amiceii ¢ moApoOHOCTSIMHU O BBI30BaX BeC
MOJXET COOTBETCTBOBATH JIF0OOO0H M3 MHOXXECTBA XaPAKTEPUCTHK BBI30BOB, OTpaXas CUJIy B3aMMOCBSI3H, HAIIPIMED,
JUTSI TPOAOJDKUTEIILHOCTH MJIM YaCTOTHI BBI3OBOB.

3agaHue onuun nOCTpOEeHuA ANA aHann3a pacnpoctpaHeHusx

Ha Bxiiagxe Onuuu NocTpoeHus: OKHA y3Jia UCTOYHUKA AHAJIU3 pacCIpOCTPAHEHUSI MOXHO ONPENESIUTh OMIUH J1JIst
mpoIecca pacupoCcTpaHeHHs.

HavabHbI ciicok pacnpocTpaHeHus

HavabHBIH CIMCOK ITporecca pacipoCcTpaHeHHs HACHTUGUIMPYET Y316l B CETH, OTKYAA TOJDKHA PACTIPOCTPAHSTHCS
sHeprus. Hanpumep, 171 aHaIM3a OTTOKA 3TOT CHUCOK UACHTUDHUIUPYET Y3JIbI CETH, OTTOK KOTOPBIX yXKe
npousolles. B qpyrux ciydasix 3TOT CIUCOK COAEPKUT Y3JIbl C HAUBBICILIEM YPOBHEM PHUCKa OTTOKA AJIS
uccaenoBanus 3QQGeKToB B CeTH, NIPUBOIAIINX K (PaKTHIECKOMY OTTOKY 3TUX Y3JIOB.

®aiin. 3agaitTe Ms TEKCTOBOTO (haiia, coaepKaIero NACHTUPUKATOPHI Y3JI0B, T1Ie KaXX bl HACHTH(HUKATOD
COOTBETCTBYET CTPOKe B aitie. MoxHO BBecTH UMS (paiiyia I HAXKATH KHOMKY C MHOTOTOYHEM (...), YTOOBI
BBIOpATH (aid.

ITapameTpsl aHAIM3a PACIPOCTPAHEHUS

ITapameTpsl aHAIM3a PACIPOCTPAHEHUS OMPEIEIISIOT CTENEHb ArPECCABHOCTH PACIPOCTPAHEHUSI 1 MOMEHT
OCTaHOBKH ITpolLecca.

IMoka3aTean pacnpenenennsi. OnpeesMTe OO SHEPTHUH, IepeJaBaeMOi Y3JI0M Ha KaXKIOM IIIare mpoiecca
pacnpocTpaHeHusl. MeHbIINe 3HaYCHUST OT PAHUYUBAIOT PACIPOCTPAHCHUE SHEPTUH TOJIBKO Y3JIAMU, OJIDKARIIIAMIE K
pacnpocTpanstoemy ee y3iay. 1 Hao6opoT, 6osbine 3HaAUYCHAS JOMYCKAIOT BIIMSHIE SHEPTUH HA OOJIee y1aJIeHHbIC
Y3JIBL.

MaxkcumyMm ntepammii. 3aaliTe BEpXHIOIO T'PAaHUITY JJIS YACIIa UTEpAIii mpolecca pacupocTpaHenus. I1pomece
pacIpoCTpaHeHHs 3aBeplIaeTcss aBTOMATHYECKH 1O TOCTIDKECHUHU 3TOT0 IpeJesia.

ITopor TounocTu. Yxaxxute HaUMeHblIIee U3MEHEHNE SHEPTUH y3J1a, TapaHTHPYIOIllee MPOI0KEHUE mpolecca

pacnpoctpanenus. Korga n3sMeHeHne SHEPTUU CTAHET MEHBIIIEe 3TOT0 3HAYCHIS [T KaXKIOTO Y3JIa, IPOIIecC
pacnpocTpaHEeHUs 3aBEPIIIUTCS.
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BoIuMcISITh M BLIBOJAUTH CBO/IHbIE CTATHCTHKU. Ecim BLI6paHa 9Ta omnnus4, y3€Jj, IOMUMO ITOJIYUYCHUA BbIBOJA
KJIFOUEBBIX MMOKa3aTeJien SCI)(bCKTI/IBHOCTI/I, BBIYMCJISCT U BHIBOJUT CBOJAHBIE CTATUCTUKU I aHAJIM3a. BeIunciaenue
OTUX CTATUCTUK MOXET OTPULATCIIBHO CKAa3aThCA Ha MPOU3BOAUTEJILHOCTH y3JI1a OJI1 OUYCHb OOJIBIIINX CETEH.

MpocmoTp cTaTUCTUK aHanu3a pacnpocTpaHeHud

Ha Bkiagxe AHaIM3 B OKHE y3J1a ICTOYHAKA AHAJIN3 PacpOCTpaHEHHsI IPEIOCTABIISICTCS CBOAHBIN 0030p
Ppe3yJIbTATOB Mpoliecca pacipocTpanenus. B Ta6mmme "CBo/HbIE CTATHCTHKM AHAJIN3A PACIPOCTpaHeHNs | ykazaHb!
JIOCTYIHBIE CBO/THBIE CTATUCTHKH.

Tabmmuya 12. CBOAHbIE CTATUCTUKM aHam3a PacrnpoCcTpaHeHus.

CraTucTuka Onucanue

OO0111e€ KOJIMYECTBO y3JIOB B CETH Ywuco y3J10B B CETH

OO0111ee KOJIMYECTBO CBSI3EH B CETH Yucio csi3eit B ceTn

OO0111ee KOJIMYECTBO HAYAIbHBIX 3HAYCHUI B CETH Yucio y3J10B, MCHOJIb3YEMbIX B KAUECTBE HAYaJIbHBIX 3HAYCHU J1J1s

nporecca pacnpocTpaHeHHsI.

CpenHee BIMSIHAE CpenHee KOJIMIECTBO PACIPOCTPAHIEMOI SHEPT UM, CBS3aHHOM C
OTACJIbHBIMHY JIMLAMH.

CpemnHsist BXOJAIIAS CTEINCHb CpeHee YUCIIo B3aUMOCBSI3¢i, OT/IEJIbHOE JIUIO B KOTOPBIX SIBJISETCS
Ha3HAYEHHEM B3aUMOCBsI3U. JIOMOIHATEIbHYIO HH)OPMALIUIO
cMoTpuTe B paszese[‘Crenens y3108” Ha cTp. 4]

CpemHsist AICXOAIIAs CTEIICHb CpeHee YUCIIo B3aUMOCBSI3¢il, OT/IETIbHOE JIUIO B KOTOPBIX SIBJISETCS
HUCTOYHUKOM B3aMMOCBSI3U. JIONOIHUTEIHHYIO HH)OPMAIIUIO
cMoTpuTe B paszaese[‘Crenens y3108” Ha cTp. 4]

BbI6€pI/ITC B Ta6.]'II/IIIC CBOAHBLIX CTATUCTUK KOHKPETHYIO CTATUCTUKY, YTOOBI MIPOCMOTPETH IJId HEC paACIPLCACIICHUC
3Ha‘ICHI/II71, CPCAHCKBAAPATUIHOC OTKJIIOHCHUEC U ACUMMETPHUIO.

BbiBOA AnNA aHanusa pacnpocTpaHeHus

V3en aHam3a pacIpoCTpaHeHUs TEHEPUPYET PAa3HOOOPAa3HbIE OJIS, ONMUCHIBAIOIINE OT/IEIHHBIX JIUII B CETH.
CylIecTByoIe MOJEIA U JaHHBIE MOXKHO YCUJIMTh YKa3aHHBIMU KJTFOUEBBIMH MOKA3aTeJSIMUA 3PPEKTUBHOCTH JJI5I
YIIy4IlIeHUs MpeAcKa3aHuil, reHepupyeMbIxX MojiessiMu. Hampumep, MOXHO U3MEHUTH 3HAYCHUSI CKIIOHHOCTH
OTJIEJILHBIX JIUI] K OTTOKY, YTOOBI BKJIFOYUTH BJIMSIHUE ONEPALUil pacpOCTpaHEHUSI.

B Ta6nHue|"Kn}0qume nokasaTtean 3QGEeKTHBHOCTH aHAIA3a pacnpOCTpaHeHI/Iﬂ"|an/IBez[eH CIIUCOK IOJIEH
KJTFOUEBBIX MTOKa3aTeell 3 heKTUBHOCTH JJIsI OT/ISIBHBIX JIMI B aHAJIH3E.

Tabnumua 13. KnroueBbie nokasarenn dQPEKTBHOCTY aHam3a pacnpoCTpaHeHus.

ITose Onucanue
DA_NodeNumber VHUKaIbHBIA UASHTUPUKATOP I OTACIHLHOTO JIIA
DA_DiffusedEnergy KosmyecTBo pacnpocTpaHseMoil 3HepI Uy, CBA3aHHOM C OTAEIbHBIM

JIMIIOM. Z[.IIH aHaJm3a OTTOKa 0oJiee BHICOKME 3HAUCHUS YKa3bIBAIOT HA
boJtee BBICOKYIO CKJIOHHOCTB K OTTOKY, Y€M 0oJiee HU3KKME 3HAYCHUS.

DA_InDegree Yucio B3auMOCBsI3el, B KOTOPBIX JAHHOE JIMIIO SIBJISIETCS
Ha3HAaYCHUEM B3aUMOCBSI3U. [JONOIHUTEIbHYIO HHPOPMAIIHIO
cMmotpurte B pazzese|‘Crenenb y35108” Ha cTp. 4]

DA_OutDegree Yucio B3auMOCBsI3el, B KOTOPBIX JAHHOE JIMLO SIBJISIETCS UCTOYHUKOM
B3aMMOCBSI3U. JIONOJHUTEHHYIO HH)OPMAIMIO CMOTPUTE B pas/ielie
[Crenens y3m08” Ha crp. 4]
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YBegomneHusa

OTta nHopManusg OTHOCUTCS K MIPOAYKTaM U cepBucy, npeaiaraeMeiM B CIIIA. DToT MaTepuas MOXeT ObITh
noctyneH ot IBM Ha apyrux s3eixax. OfgHaxo IS €ro HOJIyYeHUs: MOXeT OHAI00UThCS TPHOOPECTU NPOAYKT UJIH
BEPCUIO IPOJIyKTa Ha HY>KHOM SI3BIKE.

IBM Mo3keT He IpeJOCTaBIIATh B APYTUX CTPaHAX MPOAYKTHI, YCIYTH U allllapaTHBIE CPEICTBA, ONMCAHHBIC B TAHHOM
JIOKyMeHTe. 3a nHpOopManuei o MpoayKTax U yCIIyrax, IpeoCTaBIIsIeMbIX B Ballleif cTpaHe, oOparaiTech K
MecTHOMY TipenctaBuTesro IBM. Ccbliikn Ha IPOIYKTHI, MPOTpaMMBbl 1t yeiiyru IBM He o3HA4aroT u He
MIPEIOJIATal0T, YTO MOKHO HCIOJIL30BATh TOJIBKO YKa3aHHBIE IPOAYKTHI, IPOrpaMMBl WK yeiayru IBM.
Pasperaercs ucnosib30BaTh JIIOOBIE ()YHKIIMOHATIBHO 9KBUBAJIEHTHBIE MPOAYKTHI, IPOTPAMMBI UJTU YCIIYTH, €CJIU TIPH
9TOM He HapymaroTcs npaBa IBM Ha HHTeJUIEKTYaJIbHYI0 COOCTBEHHOCTh. OJHAKO OTBETCTBEHHOCTD 3a OIEHKY U
MPOBEPKY paboThl IFOOOr0 NPOIYKTa, MPOrpaMMBI UM CEPBUCA, HE MPOU3BEIeHHOr0 Kopnopariueit IBM, sexut Ha
MOJIb30BATEJIE.

IBM moxer pacnoJjiaratb IAaTCHTAMHU UJIM paCCMATPpUBAEMbIMU 3asIBKaAMU HaA MMATCHTBI, OTHOCAIIUMMUCSA K IIPEAMETY
JaHHOT'O JOKYMCHTA. HpeHLHBHGHI/Ie JaHHOT'O JOKYMCHTA HE NPCAOCTABJIIACT KaKy}O-HI/I6O JIMIOCH3WUIO HA OTHU
maTeHTHl. BeI MOXeTe mocIaTh TUChbMEHHBIN 3anpocC O JIMICH3UU 11O aApeECy:

IBM Director of Licensing
IBM Corporation

North Castle Drive, MD-NC119
Armonk, NY 10504-1785

US

ITo moBoTy JIMTIEH3UH, CBSI3aHHBIX C UCIIOJIb30BaHUEM HAOOPOB ABYXOaiTHRIX ciMBOJIOB (DBCS), oO6pamaiitecsh B
OT/IeJ1 HHTEJUIEKTyalIbHOM cobcTBeHHOCTH IBM B Balleil cTpaHe Wi HApaBbTe 3aPOC B MUCbMEHHON opMe 1o
aJpecy:

Intellectual Property Licensing

Legal and Intellectual Property Law
IBM Japan Ltd.

19-21, Nihonbashi-Hakozakicho, Chuo-ku
Tokyo 103-8510, Japan

INTERNATIONAL BUSINESS MACHINES CORPORATION ITPEACTABJIAET JAHHVIO ITYBJIIMKALIMIO
"KAK ECTb", BE3 KAKMX-JINBO TAPAHTHUI, KAK SIBHBIX, TAK 1 I[TOJIPA3YMEBAEMBIX,
BKJIFOUA A, HO HE OI'PAHUUYMBASACH TAKOBBIMU, ITPEJITOJIATAEMBIE TAPAHTHU
COBJIFOAEHV A UbUX-JIMBO ABTOPCKUX ITPAB, BO3MOXXHOCTU KOMMEPYECKOI'O
UCTIOJIb30BAHU ST UJIU ITPUTOJJHOCTU J181 KAKMUX-JIMBO LIEJIEN 1 COOTBETCTBUS
OITPEJIEJIEHHOM LIEJIV. B HEKOTOPBIX CTPAHAX ISl PAA CAENOK He JOMYCKAETCS OTKA3 OT SBHBIX MIIA
IIPEANOoJIaraeMbIX TapaHTHif; B TAKOM CJIydae JaHHOE [OJIOKEHUE K BaM HEe OTHOCUTCSL.

OTta nHDOpMANHSI MOXKET COAePKATH TEXHMUECKHEe HETOYHOCTH U TUIOT padckue omuoOku. B mpencrasieHHyto 3/1€Ch
AHGOPMAIIIO IEPHOINIECKA BHOCITCS U3MEHEHNS; 9TH N3MEHEHHS OYIyT BKJIFOUATHCS B HOBBIE M3JAHUS TaHHOM
nyosmkarnm. Pupma IBM MoxeT B Jto60e BpeMs 6e3 yBeTOMJIICHHSI BHOCUTh M3MEHEHUS U YCOBEPIIIEHCTBOBAHUS B
HOPOIYKTHI M IPOTPAMMBI, ONIMCAHHBIE B 3TOM MyOJIMKAIINY.

JIro6mble cchlIKU B 3TOI MyOJIMKalK Ha caifTel, He NpuHagIexammue IBM, npuBeneHs! Tobko 11 ya1o0cTBa U

HUKOUM o6pa30M HE O3HAYAIOT UX MOAACPKKU. MaTepI/Ianm Ha 9TUX caiiTaX HE BXOASAT B YUCJIO MaTepuUuaJioB IO
JaHHOMY IIPOOYKTY IBM, 1 BEChb PUCK IIO0JIb30BAHUSA 3TUMHU caiiTaMu HECETEe Bbl CAMHU.
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JIroOyro mpemocTaBiieHHyI0 BaMu nHpopMaiuio IBM MoxeT NCIoJIb30BaTh UM PACIPOCTPAHSITh JIFOOBIM
cocoboM, Kakoi COYTET Hy>KHBIM, He Oepst Ha ce0s1 HUKaKuX 00s[3aTEJIbCTB IO OTHOILICHUIO K BaM.

Ecnu obyianatestro JIMIIEH3WK Ha TaHHYIO MPOTPAMMYy MOHAI00STCS CBEJICHUS O BO3MOXKHOCTH: (1) OOMEHa JaHHBIMU
MEX/ly He3aBHCUMO pa3pabOTaHHBIMK IPOrpaMMaMH U IPYTMMH IporpaMMaMu (BKJIFoUast JaHHYo) U (ii)
COBMECTHOI'O HCIIOJIb30BAHMS TAKMX JAHHBIX, OH MOXET OOPaTUThCS 1O apecy:

IBM Director of Licensing
IBM Corporation

North Castle Drive, MD-NCI119
Armonk, NY 10504-1785

Us

Taxas I/IH(i)OpMaHI/IH MOXET OBITh JOCTYIIHA IPU COOTBETCTBYIOIIUX YCIIOBUAX U COTJIAIICHUAX, BKJIFOYAsl B
HEKOTOPLBIX CJIy4YasaX B3UMAaHUC IJIATHI.

OmnucaHHyI0 B JAHHOM JOKYMEHTE JIMLIEH3MOHHYIO IPOTpaMMYy U BCE IpUjlaraeMble K Hel JIMIIEH3UPOBAHHBIE
MaTtepuaJibl IBM nmpenocrasiiseT Ha ocHoBe nmojtoskenuit Cormamennst Mexxay IBM n 3akazunkom,
Mexnaynaponnoro Cormnarenuns o Jlunen3usx Ha [Iporpammsl IBM wim m060T0 5KBUBAJICHTHOTO COTJIAIIIEHUS
mexay IBM u 3aka3uukom.

JlaHHBIE TPON3BOUTELHOCTH U IPUMEPHI KJIMEHTOB IPEACTABJICHBI TOJILKO I MiLTIocTpanun. daktudeckas
IIPOU3BOAUTEILHOCTD 3aBUCUT OT KOHKPETHON KOHPUIYpaLuK U YCIIOBUN pabOTHI.

HNudopmanms o npoaykrax npyrux kommnanmii (He IBM) mosryueHa OT MOCTABIIUKOB 3THX MPOIYKTOB, U3 UX
OMyOJINKOBAHHBIX OOBSBIICHAN WJI W3 MHBIX OOIIETOCTYIHBIX HICTOYHNKOB. IBM He mpon3Boauia TecTupoBaHme
9TUX IPOAYKTOB U HAKAK HE MOKET IMOATBEPANTH HHHOPMAIIUIO O NX TOYHOCTH pabOTHI K COBMECTHMOCTH, a TaKXke
MpoYHe 3asIBJIEHNSI OTHOCHTEJIbHO MPOAYKTOB Apyrux kommnanuii (e IBM). Bompochkl 0 BO3MOKHOCTSIX TIPOTYKTOB
Ipyrux kommnanuit (He IBM) cienyeT HanpaBiIATh MOCTABIIUKAM ITHX MPOIYKTOB.

Bce yTBepxaeHus o Oyaymux niaHax u HamepeHusx IBM MoryT ObITh U3MEHEHBI UM OTMEHEHbI 0€3 YBeIOMJICHUH,
¥ ONUCHIBAFOT UCKJIFOUUTEIBHO NS (PUPMBI.

OTH cBeieHNs coAepKaT IPUMEPHI JaHHBIX ¥ OTYETOB, UCHOJIb3YEMBIX B IIOBCETHEBHBIX JCJIOBBIX ONCPALUSIX.
UTOoOB TPOMIUIFOCTPUPOBATE MX HACTOJIBKO ITOJIHO, HACKOJIBKO 3TO BO3MOXHO, JaHHBIC IPAMEPHI BKIIFOYAFOT NMEHA
WHAWBHUIYYMOB, HA3BaHMS KOMIIAHUI, OPEHIOB W MPOAYKTOB. Bce 3T MMeHa SBIISIOTCS BEIMBIIIUUICHHBIMHE U JTFOO0€
UX CXOJICTBO C PEaJIbHBIMH MMEHAMU U aJIpecaMy MIPEIIPUAITHIN SBIIAETCS CIIyIafHBIM.

ToBapHble 3HaKu

IBM, sorotun IBM, 1 ibm.com SIBJISIFOTCSI TOBAPHBIMHU 3HAKAMH HJIM 32PETUCTPUPOBAHHBIMY TOBAPHBIMY 3HAKAMU
koMnaHnuy International Business Machines Corp., 3aperucTpupoBaHHBIME BO MHOT'HX CTpaHax mupa. [Ipoune
HaMMEHOBAaHMS IIPOTYKTOB U YCIYT MOTYT OBITH TOBAPHBIMH 3HAKaMu, NpuHaiexammmMu IBM nim apyrum
KOMITaHUsIM. TeKyImii CMMCOK TOBapHBIX 3HAKOB IBM cMoTpuTe Ha Beb-catite "Copyright and trademark

information" (Mudopmanus 06 aBTOPCKHX IpaBax H TOBAPHBIX 3HAKAX) MO aapecy www.ibm.com/legal/|
dtrad .shtml|

Adobe, orotun Adobe, PostScript u siorotun PostScript sBiisitoTCs 1160 3aperucTpupOBaHHBIMU TOBAPHBIMU
3HaKaMu, JIn0o ToBapHbIMHU 3HaKaMu kopnopauu Adobe Systems B Coeaunennbix llltatax u/mimm Ipyrux crpaHax.

Intel, morotum Intel, Intel Inside, morotum Intel Inside, Intel Centrino, Jorotumn Intel Centrino, Celeron, Intel Xeon,
Intel SpeedStep, [tanium u Pentium sSBIISIOTCS TOBapHBIME 3HAKAMH UJIM 32 PETUCTPUPOBAHHBIMU TOBAPHBIMU
3HakamMu komnanuu Intel wim ee movyepHux xommanuit B CoenuaeHHbIX [IlTaTax M Ipyrux cTpaHax.

Linux siBiisieTcst 3aperucTpiupoBaHHbIM ToBapHBIM 3HaKoM Linus Torvalds B Coemunennsix llTaTax u gpyrux
CTpaHax.
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Microsoft, Windows, Windows NT u jorotun Windows sBJISIOTCSI TOBapHBIME 3HaAKaMK Koproparuu Microsoft B
Coenunnensbix lllTaTax u Apyrux crpaHax.

UNIX siByisieTcst 3aperucTpupoBaHHBIM ToBapHBIM 3HakoM The Open Group B Coenunennbix lltatax u apyrux
CTpaHax.

Java u Bce OCHOBaHHbBIE Ha Java TOBApHbIC 3HAKU U JIOTOTHIIBI - TOBAPHBIE 3HAKHU UJIH 3aPErUCTPUPOBAHHbIC
ToBapHbIe 3Haku Oracle n/nim ero puIMAIOB.

MpaBuna v ycnoBuA AnA JOKyMeHTaUun NnpoayKra

Paszperienns 11s1 HICIOJI30BAHUS 3TUX MYOJIMKAIMN TPETOCTABIISIIOTCS HA CIISAYIONTUX YCIIOBUSIX.
NMpumeHUMoCTb

I[aHHLIe IpaBuJia U YCJIIOBUS SABJIAFOTCS JOIIOJIHCHUEM K IIpaBUJIaM UCIIOJIB30BaAHUS IJIA cayita IBM.
NMepcoHanbHOE UCNonb30oBaHUe

BbI MOXeTe BOCIPOU3BOAUTE 3T MyOJIMKAIIUH JIJTSI IEPCOHATBHOTO HEKOMMEPUYECKOTO UCTIOJIb30BAHUS NTPU YCIIOBUH
COXpaHEHUs BCEX 3aMEUaHM 0 IpaBax COOCTBEHHOCTHU. BaM 3amperaercsi pacipoCTpaHsITh 3TH MyOJ KA,
IIOJIHOCTBIO UJIM 11O YaCTAM, )Z[CMOHCTpI/IpOBaTL UX UJIN CO30aBATh U3 HUX HpOI/I3BO]Z[HI>Ie HpOL[yKTI)I 663 SIBHOT'O HA TO
corjacus ot IBM.

Kommepqecuoe ucnoinb3osaHue

Bawm mpenocTaBisieTCs MpaBoO BOCIPOU3BOANTH TH ITyOJIMKAINY UCKIIFOYATEIIFHO B MIPEEsIaX CBOETO MPEIPHUSITHS
IIPH YCJIOBHH, YTO OyAyT BOCHPOU3BEICHBI BCEe 3aMeUaHMUs1 00 aBTOPCKUX IIpaBax. 3a MperejlaMA BaIlero
MIPEIIPUAITHS BAM 3aIPEIIaeTCsl PaCpOCTPAHATH 3THU IIyOJIMKALINH, TOJTHOCTHIO MJIM IO 9acTsIM, IEMOHCTPHPOBATH
UX WU CO3/1aBaTh U3 HUX IMPOU3BOIHBIE MPOAYKTHI Oe3 SBHOTO Ha TO coryacus oT IBM.

MNMpaBa

3a UCKJIFOYEHUEM IPaB, IBHBIM 00pa3oM MPeOCTABIISIEMbIX HACTOSIIUM Pa3pelIeHueM, HUKAKUX UHBIX
pa3pelicHuil, JTNIEH3UI 1 IpaB, HA SBHBIX, HU MOIPAa3yMEBaeMbIX, B OTHOIICHAY ITyOJIMKAINIA U JTFOOOM
cozepkaIneiics B HIX HHPOPMAIUH, JaHHBIX, IPOTPAMM WM HHOU MHTEJIJIEKTYaJIbHOW COOCTBEHHOCTH, HE
IIPEIOCTABIICTCS.

IBM ocraBiigeT 3a coO0i MpaBo 0TO3BATh Pa3perleHus], IPEeIOCTABICHHBIEC 3THM TIOKYMEHTOM, €CJIH, 0 MHEHUIO
IBM, ucnosp3oBanue myoamkanmii HaHocUT yiep6 IBM mim, kak 310 yctanoBjeHo IBM, BrilenpuBeieHHbIE
UHCTPYKIMU HE COOIIFOJAIOTCS TOJKHBIM 006pa3oM.

3amperaeTcs 3arpykaTh, 3KCIOPTAPOBATD UM PEIKCIOPTUPOBATH 3Ty HH(POPMAIIHIO, €CJTU IIPU 3TOM He OyIyT
MIOJTHOCTBIO COOITFOAATHCS BCEe IPUMEHIMBIE 3aKOHBI ¥ TOCTAHOBIICHHS, BKJIFOYAsl BCE 3aKOHBI U TOCTAHOBJICHUS
CIITA, xacaroruecs 3KCIopTa.

IBM HE JAET HUKAKUX TAPAHTUM OTHOCUTEJIbHO COAEPKAHUS STUX ITYBJIUKALIWMN.
[TYBJIMKALIMU TTPEJCTABJISIFOTCS "KAK ECTB", BE3 KAKUX-JIMBO TAPAHTHUI, SIBHBIX NI
INTOAPA3YMEBAEMBIX, BKJIFOUAS (HO HE OTPAHUUYMBASACH TAKOBBIMN) ITPEJITOJIATAEMBIE
TAPAHTUM OTCYTCTBMS HAPYIIEHUI, KOMMEPYECKOU ITPUT'OHOCTU WUJIN
COOTBETCTBU S OIPEAEJIEHHOM LIEJIN.

Veemomsnenns 23
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Fnoccapwui

A

mopor Tounoctu . Kputepuil 0cCTaHOBKY ISl IPOLIECCa PACIPOCTPAHEHUSI COOTBETCTBYIOUINI HAUMEHbILIEMY U3MEHEHUIO
SHEPTUH y3J1a, TAPAHTHPYIOLIEMY IIPOIOJDKEHUE MPOIIecca PacpOCTPAHEHHS.

Augep asTopurerd . OTenpHOE JIMIO B rpynmne ¢ HAMBBICIICH OLICHKOM aBTOpUTETA.

OYCHKA asTopurerda . Mepa, YKa3bIBaromas CTeNeHb COEAMHEHUS C OTACJIbHBIM JIMIIOM APYIUX YJICHOB I'PYIIIbL. OueHKH
ABTOPUTETA CBA3SBIBAOT BAXXHOCTH OTACJIbHOT'O JIMId C YMCJIOM 3aKaHYMBAIOIIUXCA HA HEM B3aUMMOCBSI3EH.

K

OCHO6HaA Tpynma . [ pymia y3J10B, OCTAOIIASICS IOCJIe OIyCKaHus OoJiee CIabbIX B3aUMOCBS3EH B CETH M IPUMEHEHUS MTPEJICIIOB
K pa3mepam.

Iopor MNOKpsuiTuA . I[O.HS{ CaMbIX CUJIBHBIX BSaI/IMOCBHSCﬁ, UCIIOJIb3YyEMBIX JJI1 I/IZ[CHTI/I(bI/IKaHI/II/I Ipy1iL.

D

degree . Mepa AKTUBHOCTHU Yy3Jia B CETU, olIpeciIsieMas Kak o0111ee YUCIIO B3aUMOCBSI3EH, I y4acCTBYET 3TOT Y3€JL.

mA0THOCTL . Mepa CBSI3BHOCTH CETH, OlpeiesisieMast Kak YUCiIo HAOJIIOIEHHBIX B3aUMOCBSI3€EH, JIEJICHHOE HA YUCIIO BO3MOXKHBIX
B3aUMOCBSI3EH.

AUXOTOMUHECKAA 63AUMOCEA3b . COC,Z[I/IHCHI/IC MEXAY ABYMS y3JlaMU, KOTOPOC€ MOXKET NIPUHUMATD BCEI'O /IBA 3HAYCHUS,
YKa3bIBaKOIIUE HAJIMIUC UJIM OTCYTCTBUC JaAHHOT'O COCAMHCHU .

pacapocTpansaemasn sueprus . DPPEKT, HCXOASIIHN OT KOHKPETHBIX y3JI0B B CETH, PACIPOCTPAHSIEMBIi 110 BCel ceTu 1
YMEHBIIAIOMINICS IO pa3Mepy 10 Mepe YBEJIMICHUS! PACCTOSIHUS OT HCXOIHBIX Y3JIOB.

Hanpasiennas 3aumocesss . CoeTUHEHNE MEXKTY JABYMSI y3JIaMH, UCXO/sIIee OT OJHOTO y3Jia (MCTOYHMKA) U 3aKAHIABAIOIIEECS
Ha Ipyrom (y3Jie HAa3HAYCHHUS).

Aaugep pacceAHus . OT,HCJ'ILHOC JIMIIO B I'PYIIIIC C HAMBBICIIEH OIICHKON paccesaHus.

OYEHKA pAdcCeAHUA . Mepa, YKa3bIBaromas CTENCHb COCAUHEHUS OTACJIbHOTO JIMlla C APYTUMHU YJICHAMU B I'pYIIIC. OneHkn
pacCceaHus CBA3BIBAIOT BAXKHOCTh OTACJIBHOI'O JIMIA C YACIIOM HUCXOOAIINX OT HETO B3aHMOCBSI3EH.

8X044UAA CTeIIeHb . Mepa npeCcTruXa aJid y3Jjia B CETHU, COCTOAIIASA U3 HAIIPABJICHHBIX B3aI/IMOCB$I3CI71, onpeaecisieMas Kak 0611166
YHUCIIO B33HMOCBH3eﬁ, B KOTOPBIX y3€JI ABJIACTCA HA3SHAYCHUEM.

C

HeHarpae1eHHdsA 63AUMOC643b . CBs3b MCEXAY ABYMS y3JIaMHU.

A

UCXoqAWAaAA CTelIeHb . Mepa CpeaoTouns IJid y3Jia B CETU, COCTOAII A U3 HAIIPABJICHHBIX BSaI/IMOCBSISCﬁ, onpeaecisieMas Kak
06Luee YUCIIO BSaHMOCBHSeﬁ, B KOTOPBIX y3€JI ABJIACTCA UCTOYHUKOM.
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0]

coyuorpamma . HarnsmHoe pecTaBIeHNe COUAIBHOM CETH, I/Ie COSTUHSFOIINECS TOYKA 0003HAUYAOT OT/IEIbHBIX JIUI, ¥
KOTOPBIX €CTh B3AUMOCBS3H APYT C APYTOM.

rnoKaszareas pacrapengeieHud . HOJ’IH OHEPTUHU, nepeaaBacMas y3JIOM COCEAAM Ha 1Iare nponecca pacCrpoCTpaHCHU.

3

oyenusaemdaa 63duUMoC6A3b . CoennHeHne MEay ABYyMs y3JIaMHU, C KOTOPBIM CBsI3aH BEC, yKa?:bIBaIOIHPIﬁ CHUJTy B3aUMOCBS3U.
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NHpeKce
G

GAG_GroupNumber 15

o)

outdegree 4, 14, 15,20

A

aHaJIM3 JaHHBIX 6

aHaJM3 pacupocTpaHeHus S, 17
HayaJbHble 3HaueHus 19
omuun 18
nokasaTeJib pacnpenaesiesus 17, 19
nopor Toynoctu 17, 19
TpeboBanus 18

B

B3aUMOCBSI3H
HanpasieHue |
oneHuBaemMeole 1

BKJIaJKa AHaM3 S
aHaym3 pacrnpoctpaHenus 20
rpynmnoBoii anayms 14

BKJIAZ[Ka aHHOTALMA 5

BKJIAJIKA TaHHBIX 5
aHaJM3 pacnpoctpanenus 18
rpynnoBoit anams 13

BKJIaJIKa ONMIUK NOCTpOeHust 5
aHaJIM3 pacrnpoctpaHeHuss 19
rpynmnoBoii anayms 14

BKJIaJIKa THIIOB 5

BKJIagKa GuiabTpa 5

BXojsiias crenenb 4, 14, 15, 20

BBINOJIHEHUE TIOTOKOB
ucnosb3oBanue IBM SPSS Modeler

Server Social Network Analysis 5

r

rpyNnoBoii aHaym3 5
nopor nokpweitus 12, 14
pa3mepsl rpynn - 12, 14
TpeboBanus 13

1|

JAUXOTOMHUYCCKHUE B3ANUMOCBA3U 1

3

3aIUCH C HOAPOGHOCTSIMA O BbI30Bax 7

7

ucxosas crenedb 20

K

KJIFOUEBBIE OKa3aTesu addekTuBHOCTH 15,
20

n

Jmaepsl aBropurera 12, 15
Jmaepsl paccesHus 12, 15

H

HaNpaBJICHHbIC B3aUMOCBSI3H |
HavaJIbHbIC 3HAYCHUS

JUTS aHAJIM3a pacupocTpaHeHus: 19
HaYaJIbHBIN CIIMCOK pacnpocTpaHeHus 19
HEHAMpPABJICHHBIC B3aNMOCBs3H |

o)

OCHOBHAs IJIOTHOCTL 14, 15
OCHOBHBIE I'pymmbl 12
OCHOBHBIE y3i1bI 14, 15
OLIEHMBAeMbI€ B3aUMOCBsI3U |
olleHKU aBTOpHUTeTa 12, 15
OlleHKHU paccestHust 12, 15
OYMCTKA PE3yJIbTATOB 6

n

IUIOTHOCTH 3, 14, 15

nokasareJsb pacnpenenienus 17, 19
moJist Beca 7,13, 18

1oJIsl UICTOYHUKA 7

1oJisl Ha3Ha4eHus 7

nopor noxkpeitus 12, 14

nopor Toynoctu 17, 19
MpeABAPUTEIIbHBII NPOCMOTp BbIBOAA 6

P

pa3mepsl rpynn - 14, 15
npenenst 12, 14
pacnpocTpansieMmas sneprust 20

C

cBoifcTBa

cueHapuii 8
cpennee BimsiHue 20
cpelHuii pa3mep rpymnsl - 14
CpeHsIs BXonsiias creneHs 14, 20
Cpe/Hsis 0JISI OCHOBHBIX WIeHOB 14
cpelHsis ucxosmas creneds 14, 20
CpeHss IIOTHOCTD Tpynnbl 14
Cpe/lHsIs IJIOTHOCTb OCHOBHBIX Ipynn 14
creneHb 4
cueHapuit

cBoiicTBa 8

b

¢mwibTpanus BeBOga 5

LLI

IIKaJIbI I/I3M€peHI/H‘/II

5
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