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Abstract

Building and visualizing relationships among members in a criminal community using a
social graph in combination with the principle of social network analysis could facilitate law
enforcement officers to gain better insight of criminal social network structures. In addition to
official information from a criminal investigation process by government agencies, another
potential source of data for developing a criminal social graph is from public news data. To
explore this area of studies, in this paper, a Web application for criminal social network analyses
from news stories using social graphs is developed. The application consists of two modules, text
mining and graph analysis. In the text mining module, a collection of criminal news stories was
collected. In each news document, names of organization, person, and event are manually tagged
by using Doccano. The tagged news collection was next used as a training corpus to build a
Conditional Random Fields (CRF) model for tagging more news documents. Finally, possible
relationships among those tagged criminal-related entities were extracted and mined. In the graph
analysis module, those mined relationships are fed into NetworkX by which social network graphs
are constructed. Then, the social graphs are displayed on a Web application for visualizations and
analyses using Django. The exploratory result confirms that relationships among the entities can

be extracted from textual news data from which criminal social networks can be constructed.
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2.5 uATeiifientas
2.5.1 Thai Named Entity Recognition Using Bi-LSTM-CRF with Word and Character
Representation [6]

NAFRURUIANLAEN1TUSEENALY Bi-LSTM-CRF AdgszauvasAn iatiuiwideynives Thai

'
A = o

Named Entity Recognition 52ufl4dn15a31¢ Neural Network 533U CRF L @138Uu3a1AUv09AN
a v o v . . = v v e v L.
LLazLiEJugmiLLEmﬁ’lLWEﬂ‘mm’m Named Entity Recognition Falunalanaansamsali precision,

recall and F1 8§l 91.79%, 91.51% Wag 91.65% MNAG

2.5.2 Named Entity Recognition Modeling for the Thai Language from a
Disjoinedly Labeled Corpus [7]
JuuurAaiiagyi Named Entity Recognition (NER) Taan1svinlanaa Bi-LSTM a13auiu part-

of-speech (POS) tiaLiuAUgNAaslun15¥1 NER 1ns18n19691ARdn POS qeilnasion1syin NER

(Y

Tneazul uUSsuiaunu model CRF Taanadns i taiiu model Bi-LSTM Wuls Aazwuudi finqn

1
=

TagaLANN159i1 POS W luvinlimodel Tanaawsaay

2.5.3 Trends in deqi research: a text mining and network analysis [8]

Yy v
a d

mATeFuiifiensinaeumiadefiindedunisifnaniig deqgi Tneinsld keyword fnsg
191 De-qj, Deqii 739 acupuncture sensation(mmifﬁmmmﬁ&L‘?m) flemnnundngeves 148
unay Feyaiildinainundngagniian Text Mining wag Network Analysis Tnesinnsldinaia saq
dulaun
1. THidf WWiemanudivesdfanzihundinnudfyveeh

[

2. Network construction ey unasiven1siin Deqi Ingasdusgiv Tfidf Tu Reuly tf-
idf(a|b) ¥3an15M1g1wIU MFN a egdrwruilaluvaendidn b og e el a unuy
‘Ausdn’ uaz b unulu Fenlglunisnseeu’

3. Clustering lagld machine leaming A2y software Weka wag EM Algorithm
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JUN 5 feee Social Network Analysis Wanaauduiusyas De-gi

lagwenta 37 578015 3 NGy
1. Au3Anvean1sEln(ARS) 10 91813 (Uan, uwle, wiln, $8nideadn, Anuguwss, au wiy,

aU'eju, 1, ANURUUIN hazAUNUNLE)

2. NSUNSNUYY 13 5189M3 (MY, 1awes, AUy, ANEN, Anufeu, AMNAY, N133ANTS,

msiladuselni EA), gaumadl, anufow, nssuaty, Anudn wazli)

3. nalny9Tnw 15 518013 (cognitive, cortical, cortex, sympathetic, limbic, hypothalamus,

muscle, sensory, cerebellum, autonomic nerve system, nerve, gyrus, tinnitus and heart)
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1. GFufuuagnaunlasinis
o Uszyitadeniidelasesm
o mieyafnuunAnuasquifiieades
o @nwuneluladfidnduanld
2. wTmuazdanslaya
o ¥ Dataset hagyhauiinlatoya
o N3 Clean Joya
o dnsunuudeyalianzansenisldulududaly
3. N1FPBNLUUNITINGIY
o MUUATNUITAIALAT VO UIAYBITTUY
o lnulumauazusuamisives
o ilupafiaistulush NER dieliifouafiaggninluldunnty
o arnasutoyauaziluldreludusely
4. mMsimuLazUTuUTIUTEANSA ™
o YNMsiaUIANLLLNE
o yhmanaaeulazUIuUIe
5. msaunsvliiteuansanudiius
o thieyatelamzayinisdanistiegluguuuuiivanyay
o Yeyanasransmlagly NetworkX
o nswillaladreshe Bokeh Wioriuiinuszansanlunisuanaa
6. aTUHALATLHELNTIWITY
o yhmsUiulseszuy
o dmidlleuazionansiiieades
o @juNan1sAiuIU

o WnauesruUTALYIal
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LRUNSANTUNNSIVY

W.A. 2562

W.A. 2563

f.f.

da.a.

n.g.

7.0,

W.g.

5.M.

4.A.

N.N.

=
a.a. | Y.

W.A.

1. 2190KUlASING

LADNINVBLATINY

ANWILIANLAENG YA

Anwinalulagiununly

2. 5Usmuazianstoya

7INN15991 dataset LLagyinng

Jawwseudayalvinsauldalutusely

3. A5HENUSSLANVDIAI

@519 Model M1YiNn1531LUnAN

UYFuusedsyansnmnisvinany

4. Juanudunusvasdaya

aieAnuduiusvestoya

aiansmuanirnuduiusveeya

5. wawnaadusesiudoya

aauendindusesiutoya

6. ajunazuseulana
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aviheyailazianansiingives

asunani1sAnilueu

Wnauasyuunauysal

AN 1 WEUNITANLEULATINNGIFY

3.3 gunsnluazinsaslionly

1. 815Aw3s

0]

O

ARUNIABS intel® CORETM i5-3470 @ 3.20GHz 8.00 GB of RAM

iMac intel® CORE i5 @2.8GHZ 8.00 GB of RAM

2. FONALISHAZLATBILBN Y

O

O

Jupyter Notebook

Google Collaboratory

Pycharm

Pythainlp waz Deepcut w3asflofildlunisdng

NetworkX [9] 1u Python Package #ildlunisasisnsinandeya
Doccano [10] 1A3asile open source AAnaNTREluMITMUNTTava M

Bokeh [11] tn3aailadmsuns plot Yeyalusuiuy interactive

3. A

O

O

Python

Django



3.4 yadaya (Data Set) Mldnuaziaasiialunisvineu
¥ g v 1 < ¢ =t
1. yavayanldrie Y13ansiulasnile

news_id: 113621.txt
title: wratmsaatau 4 yuiiiawwiueustsnamgasy 8 Tuaudu

content: HIa1 - AI9IR MNTT BEA CETTeT “4un11ﬁat“ﬁ€ﬂn1uﬁau 8 i usuilu 413
nszuan Aatedindy a.191xlasee s.usadana (uiFoeduunn) ihﬁ
7 (4 u.ml) AIEILIMUATATTIA T ua: daednasas 1uﬁqﬁ 3 Sadnmouaula

g lasuiddvau i suniasnasinsatudasads Tuul wiunaugnaainuluasy |

9 adesamazluraemsusay 8 1 Yauily 413 nszuen Atsidinds B.137: a9

10 aus7Ed (Fuiidoailuian) naingiaTuui Tusuwee 3.vzan
11 t1ﬁnuﬁn1ﬁauﬁﬁ1§hﬁ¢qnn}ajﬂqaﬁhﬂﬁunuuaﬁunﬁh uazaIgsae

12 w1auﬁhﬁgw1a1nn1:L1g1uwuntﬂﬁ“u1u uq:nﬁ;gqaqa1gﬂaamﬁb1uu1uquﬂu

13 wazdnuisenis TeogivAuiyressygomuaslaiuugnnilnasasaasoynaiia

14 3778A749 UaT YAARLUIMNIEAENL IN4IARER Iy Laysy FuAS

15 garangnasiwidngza ladduludsdeaanuduasgrinaynstiae Tndmiay

16 ad.uazdszauiniu ginguau quasoiunsngnisaseineda Iuﬂm:ﬁ Wa. AR AT
17 uniagy givAunITANTI)ETIandagzan 12ajn1}1“ﬂn an. LhuA L ay

18 ARAIENAITIN AIWATINDDNAAATE LIuguaui iU e e uguYy d0nufisienas

19 uq:1nﬁhi§n1nn11aaau (ABNARUNANAUSIENDIRIZANABY LI IND LN TuRun

20 “Bnaiwuu . arumunlu Lo nAvtaumsezan laln an. sy .
21 ihﬁ1ﬁh|a%uﬂ1§j1ﬁ1gﬁ11q 4 yuidfiaviaz tewndaluieainavia Tnasasausnoun
22 wazToIniasuAna: teumndy luiinasaniau

] U L B e

dl o 1 ¥ !
UM 6 A10E19UBIUBYATT

2. 14 Pythainlp waz Deepcut \Jupdesiielunisias

3. 19 Networkx lunsafanswianuduiusvesdoya

Y 1

JUN 7 fee1ansty NetworkX Tunisasiansinuansninuduius
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14 Bokeh Tun1s plot n919#Ila121n NetworkX Tiagluguiuu interactive fiiaiAauaI8e
WAZNTUARIHATIIANNANENINTY
Node1:suia

Node2:s.a.a.v
Weight: 113

SUN 8 Bokeh ww3093la9 b gananansiv

Y

19 Doccano Tun1sas19 dataset wiavldasnaluma

@ doccana [ EditData Projects  Logout

277/485 o a

R - v o el ledeiulnediului ceo ya nmzasssivandyiu wusfusiungu
adirEminduazdaas ot lsfinwilgwimiimersasiiasnniunnnmsi Hassnumena luntnszgu
rpsfivenuilodmidpifnainnds dagsiveann diosnuduianialfdwmaraitl o o wis uil (@aw.a)
AaanaTINAL s EAlng (an.) Suiumon1simdan indeman SnuRsaannIwedyes lawudnin
sy Tnpiinsdinnn luiso sosnamiulno lunisassfive v TR <5007 ]
smnensomy e dninisauanaunu sunansinosnens i @) dewei dsfesanend e
\rugAivapdhaldinalsaduastow Widivi asusie og lughamiu Tasdsaiuinasegiaine lullie:
wenamldumn fozas o.c Sisdimainonistome lunaawanning Tnamait luaiindadainuly

wnllmilmiisut caedo g0 TaoiiaRBinii oo vi smausgi b vin Waliamsginemdy Tuun Tl

dodga Tapmevdnissenaiiasdifin ladsanou fova: ¢ ¢ snnfiaanisolld Savnnasusia

& A

= = ' °
EIJ‘VI 9 1p3psilaNviglun1sunsam
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3.5 N1392NULUUTEUY
funouniseenuuuszuuiifed
1. ddhdeyadifenndulsiinudaminsmatnuasdaensdeni ity
2. 4lUsunsu Doccano TumsumsadrindudelanizUsziavila
3. 14 Model CRF Tunsusnussianénvessmitldinvestmilldunfierfisdeyal ity
4. 19 Network X lumsarsanudusiusiilsaninesnunluguuuuvesnsm
5. thnswlitléann Networkx luas1snsnlBnseusne Bokeh tietheifisdszavsnmly
NIILARINATDINTIN
6. 14 djanco \fies093u Data Mdwnarniules
3.6 FUABUNNSINILTBITTUY
nswssndayatndmiuldlunisiinluna

andeyarmunaniulediun Tneavegluguuuuves plain text wWievinlu Dataset

1 news_id: 113621.txt
3 title: vranAsIsiwe 4 yuildlpawmdumusonaiveasy 8 fuauiu

5 content: HT&1 - MI9I9 MAIT BITRT LATHNL U “ﬁunﬁﬁnan“mﬁun1u1au g 1 ﬂauﬂu 413
6 nSzusn nﬂuﬂtnaq B, 137z lasaq 1. PERERRT] {1utauqﬂunnn} Fuil
T (4 u.a.) A18491 3 MR8 M9 was danunasas TuRuil 3 Swderouaula

g TmﬂuﬁnﬂaQﬁuLﬁuu1n1ﬂ111nﬁﬂﬂ1ﬂMUHaﬁnuTuwuﬁ ﬁ%hnauunaﬂﬁﬁuiuaqu

9 pdesamrzluremsusay 8 1 ﬂauﬂu 413 nszuan Aelinde B. taﬂv13154
10 %4584 {ﬂuLﬂuqﬂuuﬁn} nntnﬁ11u1uuun Tudueee 3. 08a0
11 tamuit L AauB A AR 9T ART 19 IRANARINOLUEIENAN WATAI8TE )
12 w1aunuunﬁ1aﬂnn1~tﬁuTuuuﬁtﬂﬂHu1ﬂ uazniauanludasany Tugugueru
13 ume Enﬁu“iﬁﬂﬁ11 Tﬂﬂuﬂhﬁhﬁﬁﬂﬂmaqwn“u1u1ﬁluuuﬁ1ﬁun11n11q1nwnﬂuﬁ
14 aﬁ1nn141 Rz unﬂatﬂ1nu1uauﬁqlﬂn41ﬁnaﬁ uls LAYy FuAS

5 u1ﬁ11ﬂn11aq“1ﬁu~aﬂ Tmn1ﬁh1ﬂﬂquﬂunﬁ1uﬂhﬂqa1Lnaﬂnaﬁ:nn Tnannias
16 Bd. uavﬂ1 d@unaiu u1nmu1u ﬂnaanﬂuw11ﬁn1ﬁauﬂq1nawm 1uﬂm,m WAL AR
17 umtauq uuqnun11ﬁ1111nn1ﬂqn1auva1 1naqnﬂ11“wn an. twun1ﬂu|ﬂu
18 Snfae#1999 E1ﬂﬁ11?ﬂﬂnaﬂﬁn1ulﬁuﬂuﬁﬂuWIUﬂHNﬁH ﬂ1uﬂuﬂu AN NSNS
19 warininnenrunsiaans Lwanﬁﬂungunu1ﬂuna1qq anaaulﬂwn1natmw1uﬁhn
20 "o aunu a1uﬁﬁn1utﬂﬂtwﬁuﬁauﬂ1u~a1 1aln an. 1ilng
21 [AmnadiaTulss aﬂﬁ1uﬂ11q 4 NuluﬂﬂﬂivlﬂﬂuﬁﬂiTulﬂﬁlﬂﬂu1ﬁ Tnasamusnoun
27 umz 1nan1aﬁnuﬁna.tﬂﬂuﬂmnnu "usinqsaniau

U7 10 Toyavminfaunaniulednils
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2. vmssausang 1t anunlifidu plain text Tulidiier Tnevinisdaanisdiuves
content ¥841178804"
3. YhnsunsadfisidesnsliSeuslagld Doccano Tasutaudu 3 Ussiandde
o PERSON uvuymAa
o LOCATION unuaniuil

o  EVENT wnumsnised

BB B8

Wmthitenseszymanisol o U a o7 v Tn an [EERRNN 9 dunsug WiAnawjunsuinnimii
maneiia uadiliaglindviliands la wiouszyawitsaiiafssiianuianudueg

[ G« TRTTRRERREREREEY T« ERRR i« ACEESTRRE i« cRICERVIE]
InaTn an (SRR 21 u# 454 Aanniisalvezaniueiioumaeias wasiieyiagenan A ldadlunansasine via 1w
fusavnans Lﬁa’j’lﬂuﬁ’]-ﬁmﬁmwiﬂ’nuﬁﬁmﬁy ﬁqTﬂﬁqﬂdWLﬂuﬂﬁaﬂzju’lmwwﬂuﬁuﬁﬁwmﬂnéu ue
msaaumuiiasduiniauiminesgunnglunaln an Uslusndug Tasasunasiaaniisalweza Tnsen |0
1168 wagslinudiusanain |7 dvavazosn s s afansdua:iiou
EEEERERAEE o in i wemsaindsihinaniiunisug Wiiiaasjunsnnnimiaimedin s Tui
ffamaiiuduinszosusn i dsalveuuidusodussnn uaznaiivgio] Tnsasldaainauou

L)

annaua) uazimtiiisalWlanauiizuiusalynaalng In an tissanidiunia luiusann Fwaiansnanani

JUT 11 ip3eeiienglunisudiindl Doccano
4. dlevinsuindasadu Doccano dxlvinaansvesdoyaoanuiluguuuuaes Json

File Downloader

Download labeled data

~JSONL @JSON(Text-Labels)

{"id": 1, "text": " re .", "labels": [[0,2,"ORG"], [11,17, "MISC"], [34,41,"0RG"]]}
{"id": 2, "text": "Peter B n", "labels": [[0, 15, "E "11}
{"id": 3, "text": "President Obama", "labels": [[10, 15, "PERSON"]]}

SUN 12 naansn15vina1uYeelusnsy Doccano

Y
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5. 1118 Json ldunann Doccano snuasulsiidu Plain Text

“meta": {}, "annotation_approver": null, "labels": [[582, 516, "PERSON"], [1424, 1431,
“PERSON"], [1825, 1847, "PERSON"], [29@85, 2924, “PERSON"], [321@, 3222, "PERSON"]1]1}

& o e - - i ' -
{"id": 972, "text": "idwidrsratsyinanialse iiataluarealueln an sranivaz idunasduy i iia
A uIsnanndwmiviae#ia wdddldanldn duldensguTa wisussyruins ol uiaaaud g
wa.f. A UTednd yEngaud fUedunTdn999989 3.eean srydisscdetldasuanesscdasnlvatealnaln an

-l -l - - - - o ] ad i i I
prad suaud 454 Aanqdseldozaidusliauasiaios uasdiomsdagdaeg Aldud lovasedae e Tdlusadaane
. I - - ey - i . - . P . ] -

|daﬁﬁﬂunﬁsx|uﬁinquﬂ1ﬁufﬂ1ﬁuﬁ1uﬁm ge'ldagudn duldonaguTaonsa: Tufuddvaongu udnisaouasuides

o L ' r " - - Fadl W W e ;o '

auAndiruTisdiszdusanglvaln an dsduwadvglasarsursigonisolezan Tasgnssidal0Td i dnE uddalad
-4 - - - i - o ' -

wuduReR N3z idald dwsrivaeeana iz idansnzifinnidudziion wa. A A dIzdnd adaadntdn
by '] - 1l ] [ - o .

g sdAT s Llun sduyg TR Aee e uraseanndmiiaaeEie s Tuan s duduineseasuou

" # x & ’ o - » E v v ow sl v
sl Fa9a vovaui i Dusadusssunt uas asafien AngTasaasldaasnsuaudanuauds was cdmiase Idldng
e - - [ " £ o -
wasvansn lumragineln an tieeenidwnneTududonn Fmdesnsnseasairauiadias c9mihiansassnIiuas

" A o o x . , » AL v om o - m
imiA T e wdasedeiu ldessaouTuiinadnd  (RundeanszaeTdivaefine dasaaldnbutunn i laiqifin

P I -4 ' 5
srifiptu vMaldweasdldfovni$u", "meta": {}, "annctation_approver": null, "labels": [[197,
217, "PERSON"], [71&, 726, “PERSON"], [53, 57, "LOCATION"], [242, 246, “LOCATION"]1, [296,
i@@, "LOCATION"], [29, 35, “EVENT"], [595, 599, “LOCATION"]1]1}

5 - e i ad . ' + -4 - -
{"id": 973, "text": "dvrv3alAvdnide wedqowiifufinne 9 ndn 700 wae TeRRtmBuULNMAN A4AuE LAaNIENS

& . - " e o - e &
TEANATTIMNIINTY 500 wipadiuil 3 SmdReisuau WAL A, oTadl adeud GiyEn1IANI989R 9 unas
o w . w B - - o o
wrmraniun leffguadmdarisuaunialatdy Tadadegudiant: Asdasmrulasads S dariouaunialdbui
- b ;o ol -y - - 3 - -
Tartil Aauddui 1 n.a. #Adiuuws Tescduneafyeinasuan waiSeu #7973 Wi 43 (wen.43) #ail
wa. . n. U5z a5g Sunmdiund deoe wue.n. 9 (dwlsesu ddndamanTugud 62 uazgaquenduiud disiamsiin

JUTN 13 HAEWSNISUNIAR

6. 1 Plain text uwiinAiudolaniy 91A1undLaEnd v IAIMINFULUUT LN

Tulusunsy Doccano i [LOCATION]aswa[/LOCATION] tdusu

74981 g0 W.A. Jun1tn11 nuu1amﬂunu1waﬂuﬂu1Unq gdo 30 tw11,jn1§1ﬂaanﬁjﬁuuu nu,nulnuﬂauaaqn11un1wnua aaa11 Bﬂﬂﬁlﬁnﬁﬁuﬂmnﬁﬂu§1n11mvﬂ
nwuu1nuua1nn11m1ﬂquu1,u1mﬁ1mna1unﬁ1n1 nu|n1&3naa s duasy dueitasingzia Begafiagran aananuguiennlaiimaedd o w une Sud (a0
W.n.) aaiemannsHounalss e Ing (Ran.) SWAMBNTIIATT I TAT 998" aw41uﬁa1ﬁnann%huama1 LHanuz inaamu TapiinrsdununTuia uaqaa1wuu1n91u
sz tﬁTuinau1§u [PERSON]uwuaua1m n11u1a[fPERSGN]aqua1 o0 W.A. un1tn11vuuu1awﬂuwu1nﬂﬂuﬁu1ﬂnq gto AN INTIE nﬁ1ugnaan11ﬁuuu RUEHU LAY
nauaa4n1ﬁun1wuuavaaaﬁﬁ ﬂﬂ1411nm1uﬂﬂnﬁnui1uﬁﬁm s Ansnduann i g snue e lumanss autﬁﬁujnaavtﬁhﬂ%aﬂtaﬂqmﬁ silngedy LAegana
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WA 9 (anamu), 1laiugn tuawa11m1a1nm1tautﬁTugnimHnﬁﬂdwuimun15ﬂ1 s iiuasnauTn i tn1ugna oy Tugreeniy Tﬁﬂﬂﬁ'lﬂﬂ11lﬂ1“§ﬂi1ﬂ81uﬂ
ﬂa ﬁ91un11nﬂ1 W 50URS 0o Heazawaanan1ioe s lunnanannwe Tagarnanlundsimaanuiiaz ﬂu1ﬂtnﬁau1n1n1,wu gegeco a0 lasiaiaiiondu oo
M1 anLinagh v o wqutﬁ1ﬁ§naan1§ fuwn Tunilumaenefa iy Taontomdensysenied  aadai laszann so8az ¢ ¢ uannaMaranasnls dawan
nnﬁsgnaau1gfn§una"aqua1w|ﬂ1ﬁ§na1nan§uua"aqnan1ﬁtwuﬂu aauladanaeTulss inan1zaan e Sulads sy darmmaenasiinnseniinnasanseiu du
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JuURBUNITES1aZHN LA

1. 11 Dataset ildandunswseudeyauvinleglusduuuagluldfnluma laenis

a

wUasdduii il tag Ly [EVENTIBS[/EVENT] 1w (EVENT’,849,”EVENT’) wazstins
Fansiudiildle tae Tidu [WORDI/WORD] Tnglunisdnanisnld library we9 nltk

[12]

Llwor'd]m"ﬁnu"wﬁﬁhﬂ:ﬁm_mG]msﬂ.fmﬁmdlﬂmuqulmln an[ /word ] [ LOCATION Jazan[ / LOCATION ] [word [inasflunmsaing iAemnaiunsinaniviviaedin usd
diiasniuilfongda wiumymuhsdadodianudamudiunn wa. . 6. Usdnd sdnaaus dldumsheagsT a.eean suhedei idhounesiasalianalngd
f an[ /word] [ LOCATION]uzan[ /LOCATION] [ EVENT Jsadia[ /EVENT] [word |saldansdlnddn an ssanibasflumsdug Midamsnunomnaiwiahaedie wddls
aqnduiifenddln wiousyawinmiadesfianudanugusy[ /word | [PERSON [wa. 6. 0. Ussind yanaeus]/PERSON] [word] fusdunssnmags[ /word][LOC
ATION]‘Q gzan [ /LOCATION] [word] == m[/wor‘d][EVENT]s iin [ /EVENT ] [word ]ilTsoun[ /word ] [ EVENT |5:0n [ /EVENT ] [word |salWanvalindn an s=an au
Juil 454 famisavlzanusiowmanios uasiiewiansneg Aldighlunanoading Wolitiussinane onaun] /word ][ EVENT ] 5:da[ /EVENT ] [word |dasfianugm
wahwey ddiasnduilfondulamneluiuiivanondy winsseuawdosiuisrhauiminastuanguln an dsthundug ﬁlilﬁ’ﬁ.ll”lﬂwi‘ﬂﬁﬂ"luiﬂLLWH = lowa[ /wor

][EVENT]ﬁum[/EVENT][wor‘d]‘lmﬁmlma Lmuﬂuwuﬁmmnmm[/word][EVENT]?.LUQ[/EVENT][wor‘d]'l's Auawewosnn[ /word ][ EVENT ]szuia [ /EVENT]
[wor‘d{twmmmm‘aﬁuﬁbmau[/word][PERSON WAL 6L 6. ﬂ‘im’-!ﬂkr[/PERSUN][WOPd] asnda memnirdiilinasfumsuag Asenuumsnanhwiaihasdie

W ‘LIF\MLF\G\[HGIL'IJN#JHM’\U‘U‘r)d?_li.l"lu‘iﬁ\lw ‘ﬁd‘iﬂ meumﬂmmj’uﬁﬁmm uawnmmmmmmrﬂmum‘ﬂmm:nﬂfumuwwmua'; ELEE Lqmmwin“lvxl"lmnaunwum‘m‘lﬂmm‘ln

SUN 15 adnndveamsiiiy tag adludeya

2. 11 Data filsanden 1 uninlideyasgluzures conll2002 wagyin1swiy part of

speech (POS) [13] Infudeyalagly pythainlp

T NPRP 0

i~ RPRE 0

ATE MCMM 0

LATHEAA NCMN 0

21 “NCMN-— 0

g XVAE 0

wwouasnl syssla ADVN BE-PERSON
PUMNC )

i PPRS 0

oy VACT 0

Ul 16 gUsegstoyalnd conti2002
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3. dfaya conll2002 7il¢ 1w feature word Liveldfinlaaa lay feature word tuay
Hunsvsvendednvasamnzvesitiu warldmmiilidnvasvessmuiidens wu

POS, Msfiviuassa, NMsiigaludtuis uagthneuntiuazamds iusdu neluag
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a¢lfAnuRn9ee feature word WianHlunnseIINEEL U PERSON, EVENT,
LOCATION wiolsildflurdameani

11 feature word \Wudtlnuazih tag 1Wummeulunisinlama conditional random
fields (CRFs)

YAMSWUS training set Liag test set L uSRIEIL 0.8 Uag 0.2 AUEFU
Mnsinlueg
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o £ v o I3 [V a a =~ Y Y = ‘:l'
u’]“ﬂ@ﬂﬁﬂﬁ@ﬂﬂ’]iﬁﬂ@ﬁ’]"ﬂWﬂL’JUNWﬁﬂG’I‘U’]’JLWMLG]ZJLW@SLMMGUE)QJUGMWUUIWEJI%IML@a CRFs %
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APUAANUFUNUSVDIAT FIUNTILVINITAIUUAAUFUNUSVDIANN LPINULREINU

Hanuduiudsionu

word1 word2 nameagenvy date url

0 4.6.9.570 thad 3uTEa Asiwwesia 19 6. 2545  hitp:/iwww bangkokbiznews.com/2002/10/19/palfi_.

1 WD AN auTIEMaA nzawwgsis 19 a.m 2545  hitp:/iwww bangkokbiznews.com/2002/10/1%/pol/i._.

2 Uy AN 4.6.9.57 thad nsawwmssAa 19 A 2545  hitp:/iwww bangkokbiznews. com/2002/10/19/polfi_.

3 woeo UFeyeyn vl auTisna nsawwngsia 19 s.A 2545  hitpi/fwww.bangkokbiznews.com/2002/10/19/palfi...

4 wpolEnan iy a.0.0.57 thed nsawmsTia 19 A 2545  hitp:/iwww bangkokbiznews.com/2002/10/19/palfi_..
253550 WA.2.2NAR  WA.R.2. AunT Dhowiny lnasy 25 w.m. 2547 http:/fwww. thairath.co.th/thairath1/2547/page1 ..
253551 WA INAR W inBo dulas lnady 25 w.m. 2547 http://www thairath.co th/thairath1/2547/page1 .
253552 WA 2NAR .0 NEa lnady 25 w.m 2547 http://www.thairath.co.th/thairath1/2547/page1...
253553 WA.D.IAR WA, Vingas lnady 25w 2547 http/www thairath.co th/thairath1/2547/page1 .
253554 WA.D.2NAR wa 2 wfn pdauns lnesg 25 w.m. 2547 http://www.thairath.co.th/thairath1/2547/page1...
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2. deyaprnuduiusilaanduneunouninunlilunisaiinsmuansauduiuseie
NetworkX lagtuusnyinnisiiia Node 3ndaiamigynabinunsimney 31nuuviing

Wiy Edge Tarunsmlaensldar Node 2 sandianuduiusseduinl ielilansiud

memmé’uﬁuémaﬁagaaaﬂm
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3. 9a9nlanIINTILIIRBINITLAY ALYINITATUIURIAIAINE AIUNANAITIATIZALAZ DU
nedaau [14] Ingarfiisudenmuiaesnun laun

o Degree 91U2UY01 Edge 91 Node duiinudunus

A
[y

o Betweenness Centrality 3nlaa1n shortest paths iduneafiduilaniniuuaay

o) = 3 I8 )

sEvEt Tst

[ |
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o O g WU shortest paths 910 node s TUas t way
[ o & a
0 ¢ (V) Huduau shortest paths vianuaiieiiuga v
Degree Centrality Jalaa1n31uiu edges MifalUniu node Wsigy node B9diAn
1ALERIIT Node TUTANUEIAYADIZUULATETIBLIN

Cp(v) = deg(v)
o deg (‘U) A8 degree 984 node v

VL Cp (v) — Cp (w3)
H

Cp(G) =

dle H Juier maximized o nswi X nszneuldsie central

[
P=1

node U node dulunsalil

H=n-1)-((n—1)—1)=n* —3n+2.

Closeness Centrality Inlaa1nn1sinseezn9ilnanu node ausjlunsim

gediAunnuansIndinuansalun1siasoiu node BusuIN

1
M ST

o d(y, X) \Hu sweginaszningm Y uay X

Eigenvector Centrality ¥a31 node usias node Wousaiu node i3
AnuaRIntesualrulnenisly adjacency matrix Tun1syAn Eigenvector
Centrality

MA = (av,t) \Uu adjacency matrix

Ao (Aye) = 16190 U Weuriv 9a € uay (a,,,t) =0

dlo M (V) Ju set w03 neighbors vee ¥ uaz A \Jusiasil
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4. nduinAeeg Alaarnsnsauiandu attribute ¥99 Node tiatunuananalngly
Bokeh S2URIWEAILAUA 5 SUNULSNUDINANNITIATIZILATOUENEIAN haLYIINIS

Wiy Tools vae Bokeh adluiiioanuazaintunisgloya

Network Analysis Graph
) ) e 5} | +
° °® 8o
0® 8"e % [}
° 3
o

: 2t s\ 2 s S ke . H

Top 5 nodes by betweenness [(4', 0.24348334751432962), (‘sude', 0.2137912958225232), (‘2. usBNa’, 0.18376041393805956), (w.on.vindar’, 0.057729846808136996), (vindar', 0.04926423679883477)]

Top 5 nodes by centrality [(D+', 0 , (3 undna’, 0.419 2309), (sude’, 0.3410301953818828), ('w.a.vyindar, 0 2699822380106572), ('3 Unenit', 0.21314387211367675)]

Top 5 nodes by closeness [(‘I', 0.6010047955131378), ('a.um3a, 0.5826366782908536), (‘wi0e", 0.5528965230184667), (w.a.n.inBav’, 0.5225842136424543), (a.0nenil’, 0.5001015769589909)]

SUN 19 NSWENIHANIINAMUAUNUSVDITDUAKIY Bokeh
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3. Tunti About zuanafeItutayasie) wu tuseulunisasnns i laudssslevives

N3 Favzuansly Ui 22

: o o o o , I . SOCIAL NETWORK ANALYSIS
mMsaFnWaugavmINFuRUSsyIIRuNdn lungunanisalae % - - )
B uga NetworkX iflulugadwmiunannl, digraphs , networks

1?} Social Graph ‘a'"Jllﬁ‘uﬂjiﬁLﬂsjEﬁLﬂ%aﬂ'\ﬂm'\d ﬂw\ﬂﬂu s lumau sassurfs Python 2 uag Python 3 14 BSD license
(Social Network Analysis)
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train aaswTuiea Conditional Random Fields (CRFs) dwsunisdauiinlutuadiisaula Taonadnsitlada audniusiidndasdu
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Closeness Centrality
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Top 5 nodes by betweenness [(3.us8a’, 0.22604098769817774), (‘suiila’, 0.16119616113763335), (‘Gv', 0.13053511527541511), (uuawsia’, 0.12564367034621837), (VnFaw', 0.07977547958451219)]

Top 5 nodes by centrality [(3.us7827, 0.42905405405405406), (‘d4', 0.32432432432432434), (sudle’, 0.28378378378378377), (w.an.Mnday, 0.25), (VnFa', 0.24662162162162163)]

Top 5 nodes by closeness [(3.un&Ng’, 0.5645803698435277), ('suude’, 0.4977738759641312), ('S, 0.4909394520378502), (indau', 0.46437346437346433), (w.aninSar, 0.46237185461323393))

Top 5 nodes by eigenvector [(3.us18:" 0.2886137132207061), (.a.n.vinSar, 0.22533158840938847), (fv', 0.21629188492700369), ('wia.2.2.A0dnd Junu', 0.2101216171064345), (wa.2.2:an volagws', 0.2065479643937371)]

Top 5 nodes by degree: [(3.us &', 127), (5", 96), (suila', 84), (w.a.nvinSal, 74), (Wndar, 73)]

JUN 23 vthnsuanaansm



uni 4

NAN1SALLUIIY

25

luanuddedull aueddnvilaviinisnaaeudszdniainves CRF luaa lagn1sidseuiiiey

Usgansanluwa lagl

AR

Tawn F1 Score, Precision, Recall wagn154@AIA1 Betweenness,

Centrality, Degree Centrality, Closeness Centrality, Eigenvector Centrality, Degree Yaensmdilgann

Toyaranue

4.1 wansnagaulszansanlunaniszinvaaniy

Nametag Precision Recall F1l-score
B-EVENT 0.808 0.737 0.771
I-EVENT 1.000 0.759 0.863
B-LOCATION 0.951 0.706 0.811
I-LOCATION 0.00 0.00 0.00
B-PERSON 0.911 0.793 0.848
I-PERSON 0.900 0.429 0.581
Micro avg 0.910 0.737 0.851
Macro aveg 0.762 0.571 0.645
Weighted avg 0.908 0.737 0.810

A1519 2 mananUsEansnmlaaanisiinveianie

Ingnan1snaaeulszansanvedlunaluniidderaniziulae Precision = 0.908,

o Degree Centrality 5 duaulaun

1. 2.U51574 0.574

2. 890524

Recall = 0.737 ua Fi-score = 0.810 Inedayaiild 200 91

4.2 HANNSATUINAIAIIVBINTINANUNANNTTIATIZILATDU18N9E9AN [14]



3. 58iUn 0.482
4. WHNINY 0.383
5. 2.Uaenll 0.365
0 Betweenness Centrality 5 dusiulaun
1. 2.451974 0.197
2. 890.173
3. suvim 0.149
4. wenyinda 0.073
5. 2.Uanl 0.072
o Closeness Centrality fia 5 susulaun
1. 2.451574 0.689
2. 890.665
3. suvim 0.645
4. WANINYU 0.604
5. 2.Uan1ll 0.597
o FEigenvector Centrality 5 dusulaun
1. 2.u51577a 0.221
2. 890.206
3. 8LUn 0.192
4. WANYINYU 0.178

5. a.Usmnil 0.169
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https://medium.com/data-growing/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A7%E0%B8%B4%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B2%E0%B8%B0%E0%B8%AB%E0%B9%8C%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B8%AD%E0%B8%82%E0%B9%88%E0%B8%B2%E0%B8%A2%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1-ep-2-15f9451ce116
https://medium.com/data-growing/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A7%E0%B8%B4%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B2%E0%B8%B0%E0%B8%AB%E0%B9%8C%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B8%AD%E0%B8%82%E0%B9%88%E0%B8%B2%E0%B8%A2%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1-ep-2-15f9451ce116
https://medium.com/data-growing/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A7%E0%B8%B4%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B2%E0%B8%B0%E0%B8%AB%E0%B9%8C%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B8%AD%E0%B8%82%E0%B9%88%E0%B8%B2%E0%B8%A2%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1-ep-2-15f9451ce116
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#9UN15h497U Doccano

1. IN1sAnAIwazlye1u Docker

®)

vn1sanlnan Docker Lostuaanain :
https://www.docker.com/products/docker-desktop
m5Jalild Docker Desktop Installer.exe iafnsa

Wadndedsa Trvinnsidalusunsy Docker NPT RIVRRN
O @&
Best match

Docker Desktop
Desktop app

Command

= Docker

Apps

© Docker Desktop Installer.exe

Search suggestions

£ Docker - see web results

JUN 24 fegreansilialdaulusunsy Docker

Filters ~

32


https://www.docker.com/products/docker-desktop
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2. MMn1salderd Doccano

O yhmaUalusunsy Command Prompt 58 Powershell hagldtaninumiuniuans

git clone https://github.com/doccano/doccano.git
cd doccano

O WlUsknsy Docker wagldtaniny padl

$ docker-compose -f docker-compose.prod.yml up

o Wiuuswes uagldnasn http://0.0.0.0/ mnlulalsild http://127.0.0.1:3000/

O MNUuAgLlUsLNTU Doccano

@ doccano Live Demo v  GitHub [ESSI

Text annotation for Human

Just create project, upload data and start annotation. You can
build dataset in hours.

Document Classification

Document annotation for any document classification tasks. .

E‘Uﬂ 25 sdules Doccano

o s login Tngld username way password AIUAIUAT

USERNAME: "admin"
PASSWORD: "password"


http://0.0.0.0/%20หาก
http://127.0.0.1:3000/

34

o dlevhnsidndssuudusaliivinnsaiinlu Create Project uagnsondoya fagy

Create Project

Project Name

Jodie Pass 1
Description

Jodie Pass 1

Project Type
sequence labeling 2]
Randomize document order per user

Share annotations across all users

Cancel

gﬂﬁ 26 n3a319 New Project Tu Doccano

o Wawhgmlusiaanai1aduun 31ntuyinsiwy Import Data Lievinn1semw

Tranlnddauanaoinisurlunnsa

Y

&7 Annotate Data X ImportData & Export Data

Projects  Logout

File Uploader

Upload a file to annotate text.

Plain ~ CoNLL @JSONL

", "labels": [ [0, 2, "ORG

training-5k.jsonl

SUN 27 nsnlnanladeyaiing Doccano
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0 MNUUNNTENTAAIPIUTADINIT

Y v oo . & FERT. PP ' . Py
Li]'l‘ﬁu’mm']‘i’.]*ﬂ‘it‘l.!m@ﬂ’]‘im-iﬂlﬂﬂ'\ﬂiﬂﬂﬁtﬂ an -uw:mum‘mng“lmmﬂmm@mﬁﬂmnmwma

maneFin uadildaglinduiliiondala wsanszyawritsaiindasiiauianudiy
[ IETRERERERERRE] |« ERTRR 1| « EAUCEIPRR i« CRBREHE
TnaTn an [EERERD 2uoui 454 faoniisolnszandusiauauaias uasiiewianaian i ladlunansagiie dia v
dusavinans ﬁ'j'aiﬁﬂuﬁﬂ-ﬁmﬁmmiﬂﬂmﬁmm ﬂ"\:"lxjaqﬂ'mﬂuﬁlﬁamju‘lmwswﬂuﬁuﬁlﬁwmﬂndu us
nsdpuEdinsdudniauBinezEvanglna Tn an vnendugTasmsnasiaaisolwezan Tnogn |
11618 wagshimudmdsnan |1 dvuauvazoin s W iansduaziou
A o600 emsniadsiineniiumsdag Wiiieansjunesnnimivinaedia s Tui
dameiuduisaossiusali desoliauuiifiusadussaam uaznarfmaiag Tasasldasanauu

O e

navuauan wazimindisa W ldnaudrauiusalumglue In an easandunia luiusasn Fmatansovaanina

2 A

SUN 28 YINNISWNSAAMUIUTBLANE

U

o devnsunsadeyadnsa Wivihnsinmy Export Data wagyinnas Export Td

ponubuFULUUYB4 json

File Downloader

Download labeled data

~JSONL @JSON(Text-Labels)

{"id": 1, "text": "EU rejects "y "labels": [[0,2,"0 1. [11,17, "MISC"], [34,41,"C
{"id": 2, "text": "Peter n", "labels": [[0, 15, ' 11}

{"id": 3, "text": ' ;ident Obama", "labels": [[10, 15, "PE 1"11}

U1 29 M3 export Uayaves Doccano
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Taan gy

A1saseluLma

Ipip install pythainlp

Ipip install sklearn_crfsuite

Ipip install deepcut

Ipip install attacut

Ipip install --upgrade pandas==0.25.1

# Apache License 2.0

file_name="200full" # %'a"l,i/\léﬂé’ﬁau”a

import codecs

from pythainlp.tokenize import word_tokenize

from pythainlp.tag import pos_tag

from nltk.tokenize import RegexpTokenizer

from pythainlp.corpus import thai_stopwords

from pythainlp.util import isthai

import glob

import nltk

import re

#¥ansUsylong

data_not=[]

def Unique(p):

text=re.sub("<[A>]*>","" p)
text=re.sub("\[(.*?)\]","" text)
text=re.sub("\[\/(.*?)\]","" text)

if text not in data_not:
data_not.append(text)

return True

36



else:

return False
# LPSYUAIGA tag AY re

pattern = r\[(*?NJCF2NVCF2N!
tokenizer = RegexpTokenizer(pattern) # 14 nltk tokenize. RegexpTokenizer i
#n [TIME]8.00[/TIME] Tidu (TIME' e, TIME)
# §an13fu tag 7llY tag
def toolner to tag(text):

text=text.strip()

text=re.sub("<[A>]*>" " text)
text=re.sub("(\[\V(F2N])","\\1#**" text)#.replace((\( 2N, ***\1)# fan1siunanlaidl tag word
text=re.sub("(\"\w+\])","***\\1" text)

text2=[]

for iin text.split("***'):

if "["in i

text2.append(i)

else:

text2.append('[word]"+i+"[/word]")
text=""join(text2)#re.sub("[word][/word]","," join(text2))
return text.replace("[word][/word]","")
# uas text Tdu conll2002
def text2conll2002(text,pos=True):

nmn

THulastornulinaedy conll2002

text=toolner to_tag(text) # 11lUld tag [word]
text=text.replace("","")
text=text.replace("",").replace("",")#.replace(™,")

tag=tokenizer.tokenize(text) # Won tag PONLUIINTBAIL

=0
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conll2002="" # Usgnemuusiiu conll2002

for tagopen,text,tagclose in tag: # Qﬂiu tag lnendu (tagopen,text,tagclose)
word_cut=word_tokenize(text,engine="deepcut") # 14§§nF1 newrnm ¥4 PyThaiNLP
i=0
txt5=""

while i<len(word_cut): #guUmu31u3u token fignluta

_mnm _m

if word_cut[i]l=="" or word_cut[i]=="":pass
elif i==0 and tagopen!='word": # e tag [word] wazdu | viosSudy tag
txt5+=word_cutli]
txt5+="\t'+'B-'+tagopen
elif tagopen!='word":
txt5+=word_cutli]
txt5+="\t'+'l-'+tagopen
else: # 1Tu [word]
txts+=word_cut[i]
txt5+="\t'+'O'
txt5+="\n'
#j+=1
i+=1
conll2002+=txt5
if pos==False:
return conll2002
return postag(conll2002) # iyl postag 1d
# Tidmsuriiu pos tag Wialdifu NER
# print(text2conll2002(t,pos=False))
def postag(text):
listtxt=[i for i in text.split(\n') if il="]
list word=(]
for data in listtxt:
list word.append(data.split(\t)[0])



#print(text)
list word=pos_tag(list word,engine="perceptron")
text=""
i=0
for data in listtxt:
text+=data.split(\t)[0]+"\t'+list word[i][1]+"\t'+data.split(\t)[1]+"\n'
i+=1
return text
# 91utayaNlig
def get data(fileopen):

dnsuldeuriauanalulidiaz ssvinoanundu list

with codecs.open(fileopen, 'r',encoding="utf-8-sig') as f:
lines = f.read().splitlines()

return [a for a in lines if Unique(a)] # to1laigniu

def alldata(lists):
text=""

for data in lists:
text+=text2conll2002(data)
text+="\n'

return text

def alldata list(lists):
data_all=[]
for data in lists:
data_num=[]

try:
txt=text2conll2002(data,pos=True).split(\n") # luuwlasdu conll2002
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for d in txt:
tt=d.split(\t')

if ="
if len(tt)==3:
data_num.append((tt[0],tt[1],tt[2]))
else:

data_num.append((tt{0],tt[1]))
#print(data_num)
data_all.append(data_num)
except:
print(data)
#print(data_all)

return data_all

def alldata list str(lists):
string=""
for data in lists:
stringl=""
for j in data:
stringl+=j[0]+" "H[1]+" "+H[2]+"\n"
stringl+="\n"
string+=stringl

return string

def get data tag(listd):
list_all=[]
c=(]
for iin listd:
ifil="
c.append((i.split("\t")[0],i.split("\t")[11,i.split("\t")[2]))
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else:
list all.append(c)
c=(]
return list_all
def getall(lista):
=[]
foriin lista:
o=True

for jin

if re.sub("™\[(*2N\]","" i)==re.sub("\[(*?)\]",""}):

o=False
break
if o==True:
(Lappend())

return Ul

datal=getall(get data(file_name+"txt") # Wadadnly wenosnidu list azussvin

datatofile=alldata_list(data1) # ilUruduneu 12 3 4

tt=(]
with open(file_name+"-pos.conll’,"w") as f:
i=0
while i<len(datatofile):
for j in datatofile[i]:
fwrite(LO1+"\t"+j[1]+"\t"+j[2]+"\n")
if i+1<len(datatofile):
f.write("\n")

i+=1

with open(file_name+".conll’,'w") as f:

i=0
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while i<len(datatofile):
for j in datatofileli]:
fawrite(LO]+"\t"+[2]+"\n")
if i+1<len(datatofile):
f.write("\n")

i+=1

def is_stopword(word: str) -> bool: # 1¥mInduaiuiles

return word in thai_stopwords()

def count dot(word: str) -> int:
countnum =0
for i in word:
ifi==""
countnum +=1
return countnum
def have dot(word: str) -> bool:

return "." in word
from sklearn_crfsuite import scorers,metrics
from sklearn.metrics import make scorer
from sklearn.model selection import cross validate,train_test split
import sklearn_crfsuite
def doc2features(doc, i):
word = doc[i][0]
postag = docli][1]
# Features from current word
features={
‘word.word": word,
‘word.stopword": _is_stopword(word),

'word.isspace":word.isspace(),
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'postag':postag,
'word.isdigit": word.isdigit(),
'word.isthai' : isthai(word),

‘word.havedot' : _count_dot(word)

}
if i > 0:
prevword = doc[i-1][0]
postagl = doc[i-1][1]
features['word.prevword'] = prevword
features['word.previsspace'l=prevword.isspace()
features['word.prevstopword]=_is_stopword(prevword)
features['word.prevpostag] = postagl
features['word.prevwordisdigit] = prevword.isdigit()
features['word.previsthai'] = isthai(prevword)
features['word.prevhavedot'] = count_dot(prevword)
else:
features['BOS'] = True # Special \"Beginning of Sequence\" tag
if i > 0:
prevword2 = doc[i-2][0]
postagl2 = doc[i-2][1]
features['word.2prevword'] = prevword?2
features['word.2previsspaceJ=prevword2.isspace()
features['word.2prevstopword']=_is_stopword(prevword?2)
features['word.2prevpostag'] = postagl2
features['word.2prevwordisdigit'] = prevword2.isdigit()
features['word.2previsthai] = isthai(prevword?2)
features['word.2prevhavedot] = count_dot(prevword2)
else:

features['BOS'T = True # Special \"Beginning of Sequence\" tag

# Features from next word
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if i < len(doc)-1:
nextword = docl[i+1][0]
postagl = doc[i+1][1]
features['word.nextword'] = nextword
features['word.nextisspace'l=nextword.isspace()
features['word.nextstopword']=_is_stopword(nextword)
features['word.nextpostag'] = postagl
features['word.nextwordisdigit'] = nextword.isdigit()
features['word.nextisthai'] = isthai(nextword)
features['word.nexthavedot] = count_dot(nextword)
else:
features['EOS'T = True # Special \"End of Sequence\" tag
if i < len(doc)-2:
nextword2 = docli+2][0]
postagl2 = doc[i+2][1]
features['word.2nextword'] = nextword?2
features['word.2nextisspace'l=nextword2.isspace()
features['word.2nextstopword’]=_is_stopword(nextword2)
features['word.2nextpostag'] = postagl2
features['word.2nextwordisdigit] = nextword2.isdigit()
features['word.2nextisthai'l = isthai(nextword?2)
features['word.2nexthavedot'] = count dot(nextword2)
else:
features['EOS'] = True # Special \"End of Sequence\" tag
return features
def extract features(doc):

return [doc2features(doc, i) for i in range(len(doc))]

def get labels(doc):
return [tag for (token,postag,tag) in doc]



X_data = [extract_features(doc) for doc in datatofile] # 191 A1 LeNBBNIN

y data = [get labels(doc) for doc in datatofile] # L81 tag lLananin

X, X_test, y, y_test = train_test_split(X_data, y_data, test_size=0.2) # wi1 0.1 %30 10%
crf = sklearn_crfsuite.CRF(
algorithm="lbfgs',
c1=0.1,
c2=0.1,
max_iterations=500,
all_possible_transitions=True,
model filename=file_ name+"-pos.model0" # Feteluna
)
crffit(X, y); # train

labels = list(crf.classes )
labels.remove('0")
y_pred = crf.predict(X_test)
e=metrics.flat f1 score(y test,y pred,
average='weighted, labels=labels)
print(e) # L iUszansnm
sorted_labels = sorted(
labels,
key=lambda name: (name[1:], namel[0])
)
print(metrics.flat_classification_report(
y test, y pred, labels=sorted labels, digits=3
)
def get ner(text):

word_cut=word_tokenize(text,engine="deepcut")
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list word=pos_tag(word_cut,engine="perceptron’)
X test = extract features([(data,list word[il[1]) for i,data in enumerate(word cut)])
y_=crf.predict_single(X_test)

return [(word_cut[i],list word[il[1],data) for i,data in enumerate(y )]

while True:
t=input("Text : ")
if t == "stop":
break
print(get_ner(t))

alldata =[]

newsagency = (]

day =[]

url =]

seb2 = ["--"]

seb = ["—',"—","~-"]

for x in range(len(data)):
textfromdf = get ner(data.get value(x,"newstext"))
fory in textfromdf:
if y[2] 1= "O":
if y[0].strip() 1= """

alldata.append(y)
newsagency.append(data.get value(x,"newsagency"))
day.append(data.get value(x,"day"))
url.append(data.get value(x,"url"))

alldata.append(seb)

newsagency.append(seb2)

day.append(seb2)

url.append(seb2)



ar

dfalldata = pd.DataFrame(alldata,columns = ['word','pos', NER'])

dfalldatacomponent = pd.DataFrame(list(zip(newsagency,day,url)),columns = ['newsagency','day’,
url'])

resultdf = pd.concat([dfalldata,dfalldatacomponent], axis=1, ignore_index=True)

resultdf.to csv(r'datanewaddcomponent.csv', encoding='utf-8-sig',index=None)

#dfallpred = pd.DataFrame(list(zip(alldata,newsagency,day,url)),columns = ['word','pos','NER', new
sagency','day’,'url'])

dfalldata = pd.DataFrame(alldata,columns = ['word','pos', NER'])

dfalldatacomponent = pd.DataFrame(list(zip(newsagency,day,url)),columns = ['newsagency', day’,
url])

print(len(alldata))

resultdf = pd.concat([dfalldata,dfalldatacomponent], axis=1, ignore_index=True)

resultdf.to_csv(r'datanewaddcomponent.csv', encoding="utf-8-sig',index=None)



nsasdayaanlng html

Ipip install beautifulsoupd

import zipfile

import re

from bsd import BeautifulSoup

import requests

import zipfile

archive = zipfile.ZipFile('FINAL PROJECT/Thai-News-Dataset.zip', 'r')
keyword = ['84","32LU0","9","landin ", "§9115"]

namelist = archive.namelist()

mistakelist = []

correct =0
mistake = 0
testtext = "
textre ="

newsagencylist = []
urllist =[]
newstextlist = []
daylist = []
for i in range(len(namelist)):
cnt=0
val = False
ifi>6:
ifi% 2 ==1:
news = archive.open(namelist[i])
text = news.read()
try :
soup = BeautifulSoup(text.decode("UTF-8"),"xmL")
sizenews = len(soup.findAll("td"))

for texts in soup.findAll("td"):
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cnt = cent +1
if cnt == 8 and (sizenews == 18 or sizenews == 20):

newsagency = texts.text

if cnt == 12 and (sizenews == 18 or sizenews == 20) :

url = texts.text

if cnt == 14 and (sizenews == 18 or sizenews == 20) :

newstext = texts.text.strip()
for x in keyword:
if X in newstext:
val = True
if cnt == 16 and (sizenews == 18):
day=texts.text
if cnt == 18 and sizenews == 20:
day=texts.text
if val:
newsagencylist.append(newsagency)
urllist.append(url)
newstextlist.append(newstext)
daylist.append(day)
except:
print("An exception occurred")
pass
print(len(newsagencylist))
print(len(urllist))
print(len(newstextlist))
print(len(daylist))

namelist = archive.namelist()

#159 problem
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news = archive.open(namelist[79])

text = news.read()

cnt=0

title = ™

writer ="

newsagency = []

url =[]

newstext =[]

day =[]

soup = BeautifulSoup(text.decode("UTF-8","lxmL("))

for texts in soup.findAl("td"):
sizenews = len(soup.findAll("td"))
cnt = ent +1
if cnt == 8:

newsagency.append(texts.text)

if cnt == 12:
url.append(texts.text)
if cnt == 14:

newstext.append(texts.text)

if cnt == 16 and sizenews == 18:
day.append(texts.text)

if cnt == 18 and sizenews == 20:

day.append(texts.text)

import pandas as pd
dfpred = pd.DataFrame(list(zip(newsagencylist,urllist,newstextlist,daylist)),columns = ['newsagenc
y','url’, newstext','day'])

dfpred.to_csu(r'FINAL PROJECT/Datanewsaddcomponent.csv', encoding="utf-8-sig',index=None)



nsaFedayanUFNRLSAINY17

Ipip install pythainlp
import pandas as pd
import re
import pythainlp
import numpy as np
data = pd.read_csv("datanewaddcomponent.csv")
data = data.rename(columns={"0":"word","1":"pos","2""tag","3":"nameagenvy","d":"date","5":"url"})
def createNetwork(news):
result = pd.DataFrame({"word1"[],"word2":[],"nameagenvy"[],"date":[],"url":[1})
word = news["word"].array
tag = news["tag"].array
nameagenvy = news['nameagenvy"].array
data = news["date"].array

url = news["url"l.array

lindextag =[]
for a in range(len(tag)):
if "I-"in tag[al:
lindextag.append(a)

if len(lindextag) > 0:
for b in range(len(word)-1,-1,-1):
for c in range(len(lindextag)-1,-1,-1):
if len(lindextag) > 0:
if lindextag[c] ==
word[b-1] = str(word[b-1]) + str(word[b])
word[b] = np.NaN
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uword = word.unique()
uword = uword.dropna()
for i in range(len(uword)):
for j in range(len(uword)):
if i 1= j:
ifj < i
row = pd.DataFrame({"word1":[uword[i]],"word2":[uword[jl],"nameagenvy":[nameagenvy[0]],
"date":[datal0]],"url":[url[01]})
result = result.append(row)
return result
test ="
result = pd.DataFrame({"word1":[],"word2"[],"nameagenvy"[],"date":[],"url":[]})
temp = pd.DataFrame({"word"[],"pos"[],"tag":[],"nameagenvy"[],"date":[1,"url":[1})
for index, row in data.iterrows():
if row["'word"] == "---":
if temp.size > 6:
result = result.append(createNetwork(temp))
temp = pd.DataFrame({"word"[],"pos"[],"tag":[],"nameagenvy"[],"date":[],"url":[1})
else:
if pythainlp.util.isthai(row["word"].replace(" ",")):
temp = temp.append(row)

result.to_csv(r'datatonas.csv', encoding="utf-8-sig',index=None)



nsaensmaindayandnudunusaindin

import os

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import matplotlib.colors as mcolors

import networkx as nx

filename = 'datatonasnew.csv'

df = pd.read_csv(filename, sep=',, index_col=False , encoding="utf-8")
#df=df.rename(columns={"word1": "NER1", "word2": "NER2"})
#new=df.loc[df[nameagenvy'l == "xa0Usz411n"]

df.replace(u’\xa0',u", regex=True, inplace=True)
df
new=df.loc[dfl'nameagenvy'] == "Uszln']

new

nerl=list(new['word1'])
ner2=list(new['word2'])

nameagenvy = list(new['nameagenvy')

G = nx.Graph()
for i in range(len(nerl)):
G.add_node(ner1[il,name=ner1[i])

G.add_node(ner2[il,name=ner2[i])

for i in range(len(nerl)):
G.add_edge(nerl[i],ner2[il,source=nerl[il.encode('utf-8').decode('utf-

8"),destination=ner2[i].encode('utf-8').decode('utf-8"))
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# plt.figure(figsize=(60,40))

# pos = nx.spring_layout(G,k=0.15,iterations=20)

# nx.draw_networkx(G,pos,with _labels=False,node size=1000,width=1,alpha=1)
# plt.axis('off")

# plt.show()

import networkx as nx

from bokeh.io import show, output file

from bokeh.models.graphs import from networkx

from bokeh.io import output_notebook

from bokeh.models import HoverTool, ColumnDataSource

from bokeh.resources import CDN

from bokeh.embed import file_html

from bokeh.models import ColumnDataSource, Label, LabelSet, Rangeld

from bokeh.plotting import figure, output_file, show, ColumnDataSource

from bokeh.models import Plot, Rangeld, MultiLine, Circle, HoverTool, BoxZoomTool, ResetToo
LWheelZoomTool,SaveTool,PanTool

from bokeh.palettes import Spectrald

from bokeh.models import Plot, Rangeld, MultiLine, Circle, HoverTool, TapTool, BoxSelectTool,
Select,Paragraph

from bokeh.models.graphs import from_networkx, NodesAndLinkedEdges, EdgesAndLinkedNode
S

from bokeh.layouts import column

import operator

betweenness_dict = nx.betweenness centrality(G) # Run betweenness centrality

centrality dict = nx.degree centrality(G) # Run degree centrality

closeness_dict = nx.closeness_centrality(G) # Run closeness centrality
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eigenvector_dict = nx.eigenvector centrality(G) # Run eigenvector centrality

sorted_betweenness = sorted(betweenness_dict.items(), key=operator.itemgetter(1), reverse=Tru
e)

sorted_centrality = sorted(centrality dict.items(), key=operator.itemgetter(1), reverse=True)
sorted closeness = sorted(closeness_dict.items(), key=operator.itemgetter(1), reverse=True)
sorted_eigenvector = sorted(eigenvector dict.items(), key=operator.itemgetter(1), reverse=True)

sorted degree lst = sorted(G.degree, key=lambda x: x[1], reverse=True)

data=(str(sorted_betweenness[0:5]))
datal=(str(sorted_centrality[0:5]))
data2=(str(sorted_closeness[0:5]))
data3=(str(sorted _eigenvector[0:5]))
datad=(str(sorted_degree (st[0:5]))

for i in range(len(sorted_betweenness)):
G.add_node(sorted betweenness[il[0],betweenness=sorted betweenness[il[1])

for i in range(len(sorted_betweenness)):
G.add_node(sorted_centrality[il[0],centrality=sorted centrality[il[1])

for i in range(len(sorted_betweenness)):
G.add_node(sorted closeness[i][0],closeness=sorted closeness[i][1])

for i in range(len(sorted betweenness)):
G.add_node(sorted_eigenvector[il[0],eigenvector=sorted_eigenvectorlil[1])

for i in range(len(sorted_betweenness)):
G.add_node(sorted degree Ist[i][0],degree=sorted degree (st[i][1])

TOOLTIPS = [("Name","@name"),("betweenness","@betweenness"),("centrality","@centrality"),("clos
eness","@closeness"),("eigenvector","@eigenvector"),("degree","@degree")]
plot = Plot(plot width=1500, plot_height=600,x range=Rangeld(-1.1, 1.1), y range=Rangeld(-

1.1, 1.1))
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plot.title.text = "Network Analysis Graph"

node_hover_tool = HoverTool(tooltips=TOOLTIPS)

graph_renderer = from_networkx(G, nx.spring_layout, scale=20, center=(0, 0))

plot.add tools(node hover tool,WheelZoomTool(), TapTool(), BoxSelectTool(), ResetTool(),Save
Tool(),PanTool())

graph_renderer.node_renderer.glyph = Circle(size=10, fill_color="tomato")

graph_renderer.edge renderer.glyph = MultiLine(line_color="black’, line_alpha=0.1, line_width=
1)

graph_renderer.node_renderer.selection_glyph = Circle(size=15, fill_color="green")
graph_renderer.node_renderer.hover glyph = Circle(size=15, fill_color="navy")
graph_renderer.edge renderer.selection _glyph = MultiLine(line_color="green", line_width=1)
graph_renderer.edge_renderer.hover glyph = MultiLine(line_color="blue", line_width=1)

plot.renderers.append(graph_renderer)

textsorted betweenness = "Top 5 nodes by betweenness "+ data
textsorted centrality = "Top 5 nodes by centrality "+ datal
textsorted closeness = "Top 5 nodes by closeness "+ data2
textsorted_eigenvector = "Top 5 nodes by eigenvector "+ data3

textsorted degree st = "Top 5 nodes by degree: "+ datad

p = Paragraph(text = textsorted betweenness,width=2000, height=20)
pl = Paragraph(text = textsorted centrality,width=2000, height=20)
p2 = Paragraph(text = textsorted_closeness,width=2000, height=20)
p3 = Paragraph(text = textsorted eigenvector,width=2000, height=20)
pd = Paragraph(text = textsorted degree lst,width=2000, height=20)

show(column(plot,p,p1,p2,p3,p4))
output_file("testNetwork prototype.html")
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AN3AAAY Django

Linstall Pycharm 91nv3ules https://www jetbrains.com/pycharm/

PyCharm What's New Features Leaming Center Buy

PyCharm

The Python IDE
for Professional Developers

Full-fledged Professional or Fri

g‘ﬂﬁ 30 winiulod

2. dlefnaaaialilden Django waglden path python fldanmseld

P Mew Project

e Pure Python ) _ el ; oo et il

ocation: Chlsers\9h ycharmProjects\untitlec

E1 Django - &

' = ¥ Project Interpreter: New Virtualenv environment
App Engine

* | Mew environment using | %% Virtualenv
Location: C:\Us \PycharmProjects\untitled T\wenv

Programs\Python'Pytho

gﬂﬁ 31 nnsa$ Project


https://www.jetbrains.com/pycharm/

nsasshsadayaaludminiuled Project/urls.py

from django.contrib import admin

from django.urls import path, include

from django netjsongraph.api import urls as netjsongraph api

from django_netjsongraph.visualizer import urls as netjsongraph_visualizer

urlpatterns = [
path('admin/', admin.site.urls),
path(", include('blog.urls"),
path('api/', include(netjsongraph_api)),

path(", include(netjsongraph_visualizer)),
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N5E319%UN View Wan11uan1s Redirect web/views.py

import networkx as nx

from django.shortcuts import render

from django.http import HttpResponse

import sys

from subprocess import run, PIPE

from django import template

from blog.code.test import graph_drawing, G, pos

# Create your views here.

def home(request):

return render(request, 'blog/home.html, {'title": 'Home")

def about(request):
return render(request, 'blog/about.ntml’, {'title": 'About'})

def information(request):

return render(request, 'blog/Information.html, {'title": 'Information})

def degree(request):

return render(request, 'blog/degree.html’, {'title": 'Degree'})

def closeness(request):

return render(request, 'blog/closeness.html’, {'title": 'Closeness'})

def betweeness(request):

return render(request, 'blog/betweeness.ntml’, {'title": 'Betweeness'})

59



60

def external(request):
text inp = request.POST.get(text)
print(text_inp)

out = run([sys.executable, 'blog/templates/blog/test CNA 3.py', text inp], shell=False, stdout
=PIPE)
#print(out)

return render(request, 'blog/test CNA 3.html')

from .models import solution

def showscore(request):

score = solution.objects.all()

context = {'score": score}

return render(request, 'blog/showscore.html’, context)



AMsiuuA Path vasidulad Web/urls.py

from django.urls import path

from . import views

urlpatterns = [
path('home/', views.nome, name='blog-home’),
path(‘about/', views.about, name='blog-about’),
path('information/', views.information, name="blog-information’),
path('Degree/', views.degree, name='blog-degree’),
path('Closeness/', views.closeness, name='blog-closeness’),
path('‘Betweeness/', views.betweeness, name='blog-betweeness)),
path(‘'external/', views.external),

path('score/', views.showscore,name='blog-score’),
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M38319 Base template MiUuvanvasynuiii

{% load static %}
<IDOCTYPE htm(>
<htm>

<head>

<l-- Required meta tags -->
<meta charset="utf-8">

<meta name="viewport" content="width=device-width, initial-scale=1, shrink-to-fit=no">

<l-- Bootstrap CSS —->

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.
min.css"

integrity="sha384-

Gn5384xgQ1aoWXA+058RXPxPg6fydIWVTNhOE263XmFcJISAWIGEFAW/dAIS6JXm" crossorigin="ano
nymous">

<link rel="stylesheet" type="text/css" href="{% static 'blog/bootstrap-4.3.1.css' %}">

<link rel="stylesheet" type="text/css" href="{% static 'blog/main.css' %}">

<link rel="stylesheet" type="text/javascript" href="{% static 'blog/jsnetworkx.js' %}">

<script type="text/javascript" src="https://cdn.pydata.org/bokeh/release/bokeh-
1.4.0.min.js"></script>
<script type="text/javascript">
Bokeh.set log_level('info");

</script>
<script type="text/javascript" href="{% static 'blog/jsnetworkx.js' %}"></script>

<script src="https://d3js.org/d3.v5.min.js"></script>
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{% if title %}
<title>SWU - {{ title J</title>
{% else %}
<title>SWU</title>
{% endif %}
</head>
<body>
<header class="site-header container">
<nav class="navbar fixed-top navbar-expand-lg navbar-dark bg-dark"><a class="navbar-
brand" href="{% url 'blog-home" %}">Network
X</a>
<button class="navbar-toggler" type="button" data-toggle="collapse" data-
target="#navbarSupportedContentl" aria-controls="navbarSupportedContent1" aria-
expanded="false" aria-label="Toggle navigation"><span class="navbar-toggler-
icon"></span></button>
<div class="collapse navbar-collapse" id="navbarSupportedContent1">
<ul class="navbar-nav mr-auto">
<li class="nav-item active"><a class="nav-link" href="{% url 'blog-
home' %}">Home <span
class="sr-only">(current)</span></a>
</i>
<l--<li class="nav-item"><a class="nav-link" href="{% url 'blog-
home' %]}">Information</a></li>-->
<li class="nav-item"><a class="nav-link" href="{% url 'blog-about" %}">About</a></li>
</ul>
</div>
</nav>

</header>



<div class="row container-fluid">
<div class="col-md-8">
{% block content %}% endblock %]}
</div>
<div class="col-md-4">
<div class="content-section">

<h3>SOCIAL NETWORK ANALYSIS</h3>

<p class="text-muted >i51au50A 1A TUAAUENAN (Centrality) Y93au1BnA3oU"e

Jumsiamanudugagudnansvesaunn
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A ] = ! ! < ¢ A = o &
Lﬂi@mqﬂLLﬁlﬁﬂﬁ!@] KiN LLG]ﬂG]'NvL‘Uﬁ]’]ﬂﬂ']ﬂ']']llLUU@J‘UEJﬂa'NGUENLﬂi@GUWEJGZN'Jﬂ"UWﬂﬂig“mﬂﬁ‘w(ﬁﬁmﬂ

v A

= 1 aal [y 1 13 s a =) ! A o a A
Tunsedng 'Jﬁﬂ’]i’)@ﬂ’]ﬂ’ﬂllLUUQ@@UEJH&’N‘U@Q&N’]GUﬂLﬂi@ﬂ?ﬂi’lﬁ’]ﬂi}jm 4 YUn AR </p>

<ul class="list-group">

<li class="list-group-item list-group-item-light"><a class="btn-link" href="{% url 'blog-

degree' %}">Degree

Centrality</a></li>

<li class="list-group-item list-group-item-light"><a class="btn-link" href="{% url 'blog-

closeness' %}">Closeness
Centrality</a></li>
<li class="list-group-item list-group-item-light"><a class="btn-link"
href="{% url 'blog-
betweeness' %}">Betweeness
Centrality</a></li>

<li class="list-group-item list-group-item-light"><a class="btn-link"

href="{% url 'blog-information' %]}">Eigenvector

Centrality</a></li>
</ul>

</div>

</div>

</div>



<div class="row container">
<div class="col-md-7">
{% block content3 %}{% endblock %]}
</div>

</div>

<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"
integrity="sha384-

KJ302DKtIkvYIK3UENZmMM7KCKRr/rE9/Qpg6aAZGIwFDMVNA/GpGFFI3hXpG5KKN'
crossorigin="anonymous"></script>

<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"
integrity="sha384-

ApNbgh9B+Y1QKtv3RN7W3mgPxhU9K/ScQsAP7hUibX39j7fakFPskvXusvfaOb4Q"
crossorigin="anonymous"></script>

<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"
integrity="sha384-

JZR6Spejhau02d8jOot6vLEHfe/JQGIRRSQQXSIFWpi1MaquVdAyjUar5+76PVCmYL"
crossorigin="anonymous"></script>

<script src="../../static/blog/jsnetworkx.js"></script>

</body>

</htm(>
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11 Home.html

{% extends "blog/base.html" %}
{% load static %}
{% block content %}
<div class="content-section">
<form action="/external/" method="post">
{% csrf_token %}
<h3>dind</h3>
<select id="cars" name="text" required>
<option value="" selected disabled hidden>Choose here</option>
<option value="n3UNNEIN">ATUNNTINI</Option>
<option value="917aa">Y128n</option>
<option value="U1ulila4">UuLlles</option>
<option value="lnsviale?3">nsvimiledii</option>
<option value="ginN13">{IAN15</option>
<option value="Usganln">Usewln</option>
<option value="tutIuTd" > 1o Iuliad</option>
<option value="lne3§">lnesg</option>
<option value="ufvu">uAwU</option>
<option value="Bangkok Post">Bangkok Post</option>
<option value="lnsviAtgos 9">nsvimiaes 9</option>
<option value="tadld">Ln@tid</option>
<option value="Autnan">Autnan</option>
<option value="#g1335">@1155</option>
<option value="uu2t1">kuInLI</option>
<option value:”Iwa(ﬁﬁgLﬂ&j">Iwaﬁ‘1ngﬂ</option>
<option value="fiunlve-Ge11911" >N ne-Banin</option>
<option value="TnsviAtgos 3">nsvimiaes 3</option>
<option value="Uszvfdaaineoulal’ >Ussrufdaamesulail</option>

<option value="lnsviAtgas 7'>nsvimiges 7</option>
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<option value="lnelnasn">Inelnas</option>
<option value="INN">INN</option>
<option value="lglannsiilos">lglavinsiiles</option>
<option value="lnsvimiaes 11">InsiiAtges 11</option>
<option value="lnsviAtgas 5">nsvimiges 5</option>
<option value="giAN15318 71" >HINN15518TU</option>
<option value="d81355N7">@81UFINA</0ption>
<option value="lulAanala">Indanalsi</option>
<option value="Usg1v1#5572" >Use v uRgsna</option>
<option value="{inn13318dUn1i">EInn155188dUA1Mi</option>
<option value="{innseaulal">Hinnseaulati</option>
<option value="&g010u1179751 dunALlnUINTde NNl sEmalng " >aa1iuddaT
auantnUMnlsde U LiaUsselneg
</option>

</select><br><br>

<input type="submit" value="Go Graph">

</form>
</div>

{% endblock content %}
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911 about

{% extends "blog/base.html" %}
{% load static %}
{% block content %}
<div class="content-section">
<p>
<h2>
mMsadansmiilonansmnuduiusseninandnlunguienisiielagld Social Graph $aufuns
AATIPAATOUININEIAL <br>(Social Network Analysis)</h2>
annsatoimihimenguinelraunsadilarudiudmeluruiunisienisieludednlda
akath upNlaaNTBYANIINTEUIUNNTAB UAUARD VY INTTUYBIVBNUTIVNITUED Uniasdayaid
UsgloniBnuvdmisdmiuimunnsmanuduiusveasietsenvgnssutufedeyaanimasisay
IuwmmﬁlﬁﬁwmLSJ‘ULL@UWEmﬁﬁuﬁm%’umﬁmezﬁm%mhamﬁnzyﬂﬂiimmﬁdn
1y social graph Insueundiatulsznaumedsdiu Ao N1TIATIERToANLazN1TIATIZRNTIN Tu
dumsenideni Inssurminevgings lesluimusavatuaginisuiindongunens
e Joyaranazmgmsniidfasenuedagly Doccano Fainifauiinazgnltifundstoyadmiu
N3 train teadsluiaa Conditional Random Fields (CRFs) dwsunsinufinliunmiisaula lny
nadwSTlARe enudtusiiAedostussinediignudin gnatauazgavn uenainiludiunisinsgy
nsmlenufiiusuesivaniuargndoutng Networkx
Faldlunnsasrs social eraph mﬂﬁ?uﬂswngﬂﬁwmLLamuuﬁULLanELﬂ%'ué’m%’urma%ﬁqmw
Larnswilegld Dianco MANansEsIINUIAEITUS SR ETasnsaaineanuldan
Fmasidutorunaranunsatlivadansvanuduiusveunietievesevgnssuls
</p>
</div>

{% endblock content %}
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2 .
%1 degree , betweenness, closeness, eigenvector

{% extends "blog/base.html" %}
{% load static %}
{% block content %}
<div class="content-section">
<h1>Degree Centrality</h1><br>
<p class="center-block">anudugagudnanslaeinainszau (Degree centrality) {unisdum
PanFnlatheiidu gaguinansvesnisidenles (Hub) Sadusumisiitidvisnagegeluaiete Tals
i wududoslosiomeilownanaindneaietiedugieiiegmelunduieatuuazdrungy
</p><br>
<div class=center>
<img src="{% static 'images/eraph.PNG' %]}" alt="Placeholder image" width="1000" height
="1000"

class="ime-fluid center">

</div>

</div>

{% endblock content %}
{% extends "blog/base.html" %}
{% load static %}
{% block content %}
<div class="content-section">

<h1>Betweeness Centrality</h1><br>

<p>ufugaguinanslaginannnisdunans (Betweenness centrality) iunisduminaundn
Tathafisliumiaduasniu (Bridgers) Weungusing q Aegsinafulidmndu vih wihiduueniimie
Fnandhunishindeidenlessenineaun@ndue warilunumd dglunisi uimnssy Aasey T2
HANTENUAN 9 [WnluATeviy 1956 mmmﬂé’mmwﬂmizazwwﬁﬁguﬁqm (Geodesic path) Tunns

WoulgaseninanBnudaze endiegatu A Wweuleadu B uay C luvued B weawlowialy
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' '
a1 LY =

3 D waw E du C feuloanalds F uas G fafu A ssliddunansgefianidosnniidumadonledluls
feaomauaziszozmefiduian du B uay C edunansioiuiunsogsswing A fuaudn
9 ud D,EF,G dadulaemsasiiendunanafuaud
</p>
<br>
<div class=center>
<img src="{% static 'images/graph.PNG' %}" alt="Placeholder image" width="1000"
height="1000"

class="ime-fluid center">

</div>
</div>
{% endblock content %}
{% extends "blog/base.html" %}
{% load static %}
{% block content %}
<div class="content-section">
<h1>Closeness Centrality</h1><br>
<p>pnudugaguinandaginainanulndln (Closeness centrality) {unsAumTIEINTN
Tthefidiiumiaugaguinanenaiotns fmnalnddatuandndusasldszosmaiiduiianlums
e (Geodesic path distance) Saldains1 wwduidenlssimuedldlunsiiunisnaundnnisly
faBnaundnuils lnensannsuandndu 4 meluefetededunsiiduiian
</p><br>
<div class = center>
<img src="{% static 'images/graph.PNG' %]}" alt="Placeholder image" width="1000" height
="1000" class="ime-fluid center">
</div>

</div>
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{% endblock content %}
{% extends "blog/base.html" %}
{% load static %}
{% block content %}
<div class="content-section">
<h1>Eigenvector Centrality</h1><br>
<p class="center-block>mudugamudnarsiaginainnmes

anwalzlaniy (Eigenvector centrality) {WunsinAdvdna

a

YosaunfniaTednglaglivannishe auBnilweuleaiuaundndunilinsnage

v

LAALLAWINLADS

e

ANYUZLRANY

« i U 1

figanirandniioulesfuaundndudifiandvdnasm deeswesnisiamenninesdnuusians
FANATT LU N9
WLAZANDUAUAINED é’zgsuaqﬁmwwaﬂgﬁa (Google PageRank) tHugu</p><br>

<div class=center>

<img src="{% static 'images/graph.PNG' %]}" alt="Placeholder image" width="1000" height

="1000" class="ime-fluid center">

</div>

</div>

{% endblock content %}



