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NITIRUT ATICHAIPITAK : AUTOMATIC ARTICLE RECOMMENDATION SYSTEM ON
THE WEBSITE OF THE ADVERTISING MEDIA BUSINESS COMPANY. ADVISOR: DR.
NATTAGIT JITEURTRAGOOCL, 91 PP.

In 2020, the Electronic Transactions Development Agency (ETDA) has
published a report on the behavior of internet users in Thailand. Survey results show
that 48.3% prefer to read books or articles online. But the problem that readers may
encounter is that there are too many websites and too many articles to choose from.
It is difficult and inconvenient for readers to find articles that may interest them.

The researcher realized the problem and therefore began to study and
research the factors involved in bringing information from the website of a company.
In order to development of automatic article recommendations on the website. The
researcher has proposed 2 automated article recommendation systems: Article
Category Recommendation for Authors, and Web-Based Article Recommendations for
Article Readers. The proposed article recommendation systems were developed using
2 techniques, namely Content Based Filtering and Collaborative Filtering where both
techniques are based on the use of Cosine Similarity algorithm

The results of the proposed article category recommendation system on the
website for authors using techniques such as content-based filtering, and document
similarity determination calculation results using the Cosine similarity formula were
found to have 46% similarity efficiency while the proposed article recommendation
system on the website for article readers by using Collaborative Filtering technique to
find the relationship of each item or article to compare showed efficiency of 86%. The
efficiency of the proposed systems shows an opportunity for future application of
automatic article recommendation systems on websites of advertising media

companies.
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szvvAumatdfgluunauagldinaila n1saaa (Word Tokenize) laeTa
MwneruUBanauIynsy (Dictionary-base) N1sMdndmgn (Stop word) laaly wauna
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(Content base filtering)iuunaluiin lfuaulanieingeiu vse Ureyaunauuday
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unanuumAnsaseaaaiunieudlng ey W wugteuniusyiiniseiun

AanARaenU (Collaborative filtering)
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1.6.3 Google Analytics A® USN15UDY Google 1 TAM1T unL o9 18TWIT1994
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Ingldaania () wiateyatuwsazvan (Column) wazlEnsiinussvinununIskuLas (Row)

=2

1.6.5 Jupyter Notebook o wa3esilendsiifouunnlusuves Data Science &
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2.1 N15UsrUaNan1es3IuYIR (Natural Language Processing)

M3UsTINaNaNWISTINTIR Aemslinszideyaiiog Tuguuuuvesn vy weT
THaoasmhaluludinuses iy Weonfwesannsadilanwanusivaduld wudesy
fuidesanmangsd G. Chowdhury [1] Swsznousievatsdu dausdunounisdawmien
Toyasanluis mswdasdeyalveylusuuvuvesiuaviinouiamesarnsoluldlunis
Uszananasialsl

Natural Language Processing W38 MIUTTINANANITEISIsNR Wuavvwilsves
weluladtqyuseAug Al (Artificial Intelligence) a3 udulpgldndnnisuuunisdang
(Rule-Based) udumiliwasnmwmans lmsdianesiluguuvurasnisieng (Rule-Based)
R. C. Schank and R. P. Abelson [2] 1lunissianguanldlunisuidam unvszandldluu
shusing 9 Tnsannsaairdlalnglidosendogndoyadiuauann duidedelunisiiassian
Tyal 9 AAnTuan v Wszuulidadan wanby wageiliansaduunldagdesdniafiu
funagfmunlssanesiiudenou annsldaudiensding deuldfinisdseendld
n15\3eu3veaA3es (Machine Leaming) lunsanadng 1uunuszianvesdondnu C. Aone
et al. [3] lngagyinauuand1s 31nn15603ng IaeTasieial veal wagil Msasunanis
Awnilustu fuindu Ssanunsa adldannissunadeyawasm nstmualszan
¥99v8 yaaniid m1 mstinaeulaely sane3fiuvesnsiGouiueaios

TudagtiunsiSeuiveaniesdinsimunludunsiSeusid din (Deep Leaming)
FsnsiGeusidsaniigaslunsSeuinudnvaeing q ldegimanenans uaziSeusldtiuu
11N E. Haddi et al. [4] Inganunsainnisasisuuitaedtunisdnuundssianvesteninula
0819ugluguING 1T é’fﬂlé’ﬁmiﬁwmﬂszqﬂﬁ%’mqéﬁ’m Natural Language Processing Tu
ATUVBINTTATUUUTIARIE M ULUaN 191 (Machine Translation) laganunse ulalaedis

gnAedlaziiudFulewaNuaInsamanalulagiardanesiuiaunsa Iinsendeya
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2.2 nN15AnA1 (Word Segmentation)
ASARAINIE IMEABNISLENALAREA1Y8Y M nelsudniu TuauiTadvin

nsAaA1N19 el o U lUINIZUIUNITUTEUIANE N1 915550UR (Natural language

=

processing) oy undsdoyadmsvinluldiuTauiisunAddgmie Keyword du

% o o

wnsfndmaniildegaunuy lawn I3 sandlagldng (Rule-based) 35n156indlagly

WauYN3H (Dictionary) wagdsnisandlagldadateninu (Corpus) Uaguuiliisnsdnelag

14 NLP (Natural Language Processing) 4 41 ua1vawil suesinalulad dygusefug

e

v U

(Artificial Intelligence %38 Al) angreanssesiIawazni1sAuav lifilussuulagniesuay

LUUENLINYY

Y

nsesrlaliieadenie Avgn (Stop word) WumsihilidAgyeenlaedlivi

o

Tianumnevesenasiuasunlas wisenunedealanulaenaluiliinumnedifyse

1
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2.3 N15UsEIUAIANNENARYD9IE

'
o o = I |

msUszfiuA1nNdfred WunsAuiua anudrununazidiseenals
fasananudfyreniazdunisvendluenals mifmuinainud 1Hinadanis
Avuaaad i i ualunisunui enansiduuuusiasainnes (Vector-Space
Model) ﬁaﬂ'ma@msmw TF (Term Frequency) i@ (Inverse Document Frequency) R

WunsIUSeue UANL YDA L ULENANSAUAINL VN AL ULENAITY AIANNIS

TF X IDF = freq(P, D)  log, — (2-1)
P
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24 FEUULUZUIUNAIU (Recommendation System)

JrUUBUzinUNAN (Recommender System) Terveen and Hill [5] P. Markellou
et al. [6] WussuuitienusihdeyafimailiaslimuamilalnsSouiisuannaudnums
voaflduiteassduuzthlyungly lasszuudannsodludszgndldldfunsuusdndoya
IlunainnaneUszian Wi unea1uend nifsde nmeund wazdudidie 9 WHudu 3 <

£
v a

Tngviluuadidnsasesgniswusiilaniugled 3 5

2.4.1 m3nsesansauALuUlanli3au (Collaborative Filtering)
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d@1n19 Covariance:
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covar(ry,7,) = = 1(a n:)( i (2-3)
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Usuatoyadiudu doun9uiTeve D. Lemire and A. Maclachlan [13] ldtiiaus
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UNeveatea wavdieiuyseansninlunisnsessaunakuuian g lys
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2.4.3 N19n599@15dUNALUUNEL (Hybrid Filtering)
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4849 I. M. Soboro [21] léinauedsnismanuvianefiueuus (Latent Semantic Indexing :
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M. Deshpande and G. Karypis [22] lddiauedana3sy item-Based i ol4lunisuugiin
foga Sanessudarldisnisduimnuadisedstuvedloiudyldaula ununsdua
AuAdend sz leluisnnsnsesansaumanuui e 1999u Geman1s3 Somudn
§ano3tu item-based finan15viiuneAAnd13s User-Based druanuideves J. Sobecki and
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asaumALUUR gl ieatsszurunenuinlaglidoyaves Wiki-News n159iau
vosszuuligldamefouiiothldszuutsteyailinnnsamsidouunsdoya anduteya
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tild Bmansesasaunawuuiisngldsan weadremenisin wusilvsugldnuani
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lterative Reducing and Clustering Hierarchies,BIRCH) SaufiuNsifinUayainanieinatanis
inA19nnaudoyatnadss (K-Nearest Neighbor Imputation) tilenisaniifivesteya lne
NANTVRADIUYATeYAIIN Movielens wanssyansamdlsannnisnasmauszninanisin
nautoyatumaiamsnnnsestoya wuufinanninussqussansamiisluduauiug)
LardnIIN1TAOUELBILAR 4118V W INTal 981y wag Wila NSISuY [25] L@uenis
YpAUANENITUSIIAv veumauualn laguseyndlddanasniuenii-nlss (FP-Growth
Algorithm) lunsyaduvsnany veanaiiingufuvos anduagiangaanuduiusain
wamyvesmafiinguiuues deyaililunisdnuimanuduiudvananygveunavy
wiadadudoya managnlamavasdldsiuau 1,780 au vin1smaassn Aaduayudus
(Minimum Support) uagAAsdesiudus (Minimum Confdence) imanzanlunisadng
nndawanisneaesuansiiidiuicnistmuadaliuayu dusiiu 10% Aerdesiudusi
Wiy 50% iAnaugnAesniian fe 93.71% laengiadaals T91muau 7,749 ng uay
annsaianldlaass 892 npitldanunsadnldiderd uiuimslunisaneuay Tavanvse
diauamalinssmuauaulaniniu nuideves mse guiusvies uaz lnsdnd inws

[26] 38UULLusﬁﬁagamsﬂaﬂLﬁmLa‘wwqﬂﬂa (Personalized Tourism Recommendation

N A % ~

System-PTRS) luiasasdenvaeliinviendien lasudeyanfeinisaumlasiniitu lay

szuunenemfazuuzindoyanisveniedlinssiuanuaula egrslsiniuainuionieg

U VA v

dwiuiNderelaymlaananisn (Cold-Start) FufnaNn1suIAteyafitilesnedlaTIzim
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ANV LA

AUTHORS

Category Recommendations

Data Preparation

Segmentation Removal

Convert to
Word Stopword _ file CSV —‘

Content

Back

TF-IDF
of word

Content Categorization |
Category ‘ Category

Similarity

JUN 4.1 2nsumsvinauvessEuukigtimaIavdunaudnluiRdmsugideu
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lngraansven1siau sruukugd A unaudnlulfd miud e unaia
Cosine Similarity @1w1sauusle 4 @ lawn
4.1.1. HANEYRINSInsENTaNA
4.1.2 NAaWSVRINTHAILNTE VUM AIEIA LU UNAW
4.1.3 HAENSURINTHAUITEUURUEINNIANY UNAIY

4.1.4 HARNSNISHALITEUUR D81 NBNITUTEIUNATNS

4.1.1 HAENSYRINISASENTRYA

nsfsdieyaunAuaIn Database thanifiuliilad Csv faeABnssuioluil
1) dhdeyaundinszimarmduiug esunedadeyadiilulilunuide wu
AeaulusazduRoteyaerls vllavesdeyailuwuulvu uagyiiaudilalasasne deya
e
2) yhnsAndenuazsiusudeyaiisaulalusdiua danldlaens Export

ganudulng CSV iewndnszuiunisinsnestoya

v =

3) dalild CSV 1N TEUINNITANNTRITaYaRI8N1IN1TnTayaT blinay

Y

=l

= v Y} a o | A M v ' & < & v '
WNetasiuneIdeeenty wu unanuildlagninewnsesuladuwivled Jeyaar viens

A v A vy = ¢ X & v
indeyayalvsiielviveyainiuanysalunniu Jusuy

2 v

4) Innsveyalvioglusulaseasatayanwangaudmsuiiluldnulngd

(%

sUkuUNSuteya Al



9197 4.1 JUnvunmsudeyatulng Csv newiluldluszuumaddgluunany

NUINNRY

UnNnAId

Website and Developer

1.1u211 Ul DESIGN TOOLS #iundutundaas
wuzdes o aluniseanuwuuivled fundey 19

dMI VU NBRALUUNNAY T N189UDIN1LAT B8

o/

2. 5 deyauauuauanadsuiuuse Web

£
1Y

gatasiitaaunlisdn “Buled” (Website) wszie

Y

ylunsihiaueteyayanseineg ..

v

\Wudadn

Social Media

1.\flousie 1ilo Page Facebook Uaa
Tugaefifinssmanueundindu saudanisusznnass
504 Libra wilouienwgnsmamladnfizuoen.....
2.1a5 fi9 Facebook Page Tudiadasaul!

Facebook fduiindsludasiulufingnifionsusiany

Al “viluBadiulnedil” (Why am | seeing.....

Marketing

1.4u211911 Content 89lalda 11?
11 Content §alalyite 17 1ada (la) duann IMLAoudY
15190 lanauInA1in Content 9399 .....

2. 3 s lvinsunudlanLau

b4 ]
A A

A5 UL ‘ARULNUANISINART TIN5 9T INUNA

warANaulanaw NIy U1 ....

News and Activity

1. GaUd891@ fHozlsundreanutaun18l 2561
U149?
dlndinanadulinsuni@neldyanasssuniids
LU NAYGAUDINILANABAUUTAZ I ....

2. ThaiSalary TUsunsuaturnRufiaueaulal

ThaiSalary #Useleauin 999197l USATUATUIN. ...

21
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4.1.2 NAaWSVRINISHAIUNTEUUMIAEIALTUUNA213

1) mM3utarawilng (Word Segmentation) thdeyafildanmswieudeya
Tusuuuulald csv idhnszuumsutadnwinglasldiedes Jupyter Notebook LTouldn
Python tilefnsiawarlta1u Library Pythainlp Tunsuusfsngsnsisteonasn Dictionary
Y84 Library Pythainlp aaﬂu%ﬁaﬁﬂmsw%wLﬁauﬁ']szijﬁayjaﬁgﬂaaaL.ma'q HARNSVOY
Msutsi A lneasnangunanEvesiuled azlddsfetiminaed 4.2 dogg

MIUUIAIN TN INGVBIUNAINIG 4 9IIAmY Gl

15991 4.2 FI9E19NITHUFNYIINEVBIUNAIIUNG 4 NUIANY

Website and Developer | "wuzi1","Ul" 'DESIGN TOOLS","A1", """, "d0" "and","
a0 " huzy", A5 a9l 8", Tu" "n1s" "senwkuL",
L’?Ui%ﬁ?","ﬁ}w',"ﬂﬁaEJ","Iﬁ","ﬁqﬂ'%)ﬂ","ﬁjﬂ","’ﬂ@ﬂLL‘U‘U","

V!ﬂn’uﬂuu’uﬁu’uﬁqﬁqu‘“

Social Media "Wou","fy", "o " Page","Facebook”,"Ua1", " "424" "

ﬁll,uﬁu’uﬂ,]iuyué"wLﬂwll,llLLaﬂwaLﬂsz"j’un’ni,gun’ua’\in’uﬂqiu’u
Usznia',"fa""1309", "Libra","lullau","11", "8 1910 5",

e iledn', A, BN, "08Ne18E210", . ...

Marketing « LLu%ﬂj'] ”,"‘VT']","Content","g\‘i","1ﬂ","Iﬁ","ﬂ\?","!""!","?",
"V‘o’]",ucontent"’"gq ",l"lq","s[’ﬁ"’"ﬂq||,"!""!"’"?"’"Lﬂadﬂ ","("’“
13\"",")"’"anU"’"Qr]ﬂ"7"|TL"’"f-]Iaugu"’"Li’]","G’]’aq","Lsz’J”]“’HIQ"’"

ﬂ'aun’n,j,.lll’uﬁ,-]ll,ll,j,]n llcontent","ﬂ%q"’“s]" ......

News and Activity "%@ﬂ",HGUI’JEJ","%’]a","ﬁ",uaglin,"ﬂ']","ﬂhfJ","aﬂ","ViEj@u","
ﬂqg"’"ﬂ","2561","ﬁ’]q"’"?II’"LEZJ}’]Iﬂé"l"ILV]ﬂﬂ’]a"’"au"’"ﬂ "’"
ﬂ,.]iu’ngun’uﬂ,.]@n’ni,]EJ"LG?]"H’"L!ﬂﬂan’uﬁiiuﬂ,.]n,uﬁ,]éj\ju’uq]gu’u

o

mfln’naqll’uwaﬁlall’uqn’nﬂun,naqaIl,lIlel,llaqa‘?EJ , ﬂu","ug"’"
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2) 113M19AAUYA (Stopword Removal) #a431ANIUNTEUIUNTTUU AN

AMw1lng (Word Segmentation) WaIK3IT8UToyaL I INT¥UIUNITATAAIMYA (Stopword

'
o v o A o w

Removal) iemdnmitlifiaudifgeenlunndeyasndifmenidu “a”, “87, “u1” Ju

AU AILARINITIN 4.3

dl U ! ¥ dl 1 o L2 o
19N 4.3 FIDYNVIAITUNNIUNISUIUNTINIAATNYR (StOpWOFd Removal)

nuAnY 213

il .

Website and Developer "Wz, 'Ul', 'DESIGN TOOLS!, "wnd', 'aad,

Wyl WS edie), 'mankuy’, Wulad, 'd1nsv’, dn

ONWUY, 'UaIM’, vA5eY, ‘dalnal,......

Social Media " ouny', 'Page', 'Facebook, Ua 2!, D WLaAN',
WoUNALAT Y, "Usenidsa’, tS e, Libra', tidlaui),

‘2N, Wwln', '81aga,....

Marketing "Wz, 'Y, 'Content’, 'U4),
1", 'Content, 'J 9, ', 'Content, 'J4', M1,

'Content’, U4, "\a@a’, 'dU,, ITL, 'Noudy,.....

News and Activity Fou', '@, ‘aanden, 'nn¥, U,
wilng, wenia), dul’, 'du, 'n1esiela), 'yaaa

555UAN, WY, ‘AN, 'AedY’, Uzag 'T'J', ......

3) @514 Bag of word s1UsmnmANIuTuRouAnnIest sRuIAuTIUlly

ader Toanswlasinligriuunundu unique musegagud 4.1

"wuzdn'; 1395, ‘ui': 364 ,'design tool': 80 ,"wn4d": 1323 ,'av9"; 1026

JU7 4.1 f79819 msuuasedn Wi unique ID
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(%
o w 1 v

4) TF-IDF Arddgyluunanuvasidasviiavy ddunsulunismeandAglu

]

enansiagldansaalull

TF X IDF = freq(T,D) x log, = (4-1)
D

lngisuduAwIuAl TF e 91U A = T (Term)” Aiusingluwils tenans = D

(Document) Lagl¥gns

TF = freq(T,D) (4-2)

FBmsaman Tuudagmnamjindruunanufignulsduasfdadmngasen i
ﬁ’mum%ataﬂmimemwyjﬁm‘i

Document 1 = Website and Developer

Document 2 = Social Media

Document 3 = Marketing

Document 4 = News and Activity

Tnquszasdvesnisunud slonarsinizd ovananyAoudeenidesndaesin
Wisuweuiugasyiliidrlagnsenisviannudla

WRIINUNUT D1ONETWED 221U A(Term) = “Lugiin” ﬁﬂsﬂﬂgimaﬂmi D1 Anss
W thamsaRs s uauiTluenans bl vevun Aagldrn TF dwdumseuandn TF lu

M1319% 4.4 1 Tunsendied1eineq mensivuaAisvinaluenats D1 dveun 9 A1 53u

o A

ANgIAUTseiY A1 “wuzidn” Usingluenans D1 @esassaslamn TF = 2/9 =0.22

dauiwde Usingluenans D1 wikasa TF = 1/9 = 0.11 auns19il 4.4
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Qll o 1 o Y} 6 1
M99 4.4 $IY19NTANUILATYNAaNDNI1TRIA TF

a1au | Word D1 TF
1 INVEAYY 2/9 0.22
2 ul 1/9 0.11
3 DESIGN TOOLS 1/9 0.11
q Wd 1/9 0.11
5 BON 1/9 0.11
6 wEesle 1/9 0.11
7 29NLUY 1/9 0.11
8 Aulad 1/9 0.11
9 dmsu 1/9 0.11

1Y

TnnUsrasAvensyin TF Ae i e Adrdaluenarsiuglaedann TF fAvse
wadnslndlAssnetauvilsniazdieuddnpunniian vasminlde TF azdunsdnumen
IDF fail

n1911A1 IDF Ao n15TnAud1Agaes a1(term) Tu Lanas(document)uas

vy viavae Lagldans

IDF = log, - (4-3)
14

MnsasvdeuAumilauiy waglimiouduvesAiluudas document 3ngUMN

4.2 [Wusieg1isnsnszuuaumanmilsunuluenaisdulaenisin lUduaunazionans
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—+

Document 1

LUz Ul DESIGN TOOLS wind ana..

—

Jocument 2

\Aaune Page Facebook Uan..

Document 3 Document 3

L wuzi 1 Content Ua..

-+

Document 4

Document 4

< = ] = o=l
L FaU ¥F aavegau nY U

JUN 4.2 FBnsesrvdeuauilon way limleuiuvesrilunn Document

vdndssuiiounds daluifuisnisyheu dheswiuenasiemun 4 VUIANYLINT
#8 §1ua document Aifiddiuey wdnadnsluniailog 37U 2 Aaog 19y F191
“Uugid1” agnuily Document 1 wihiudnadaanguit a1 Tnedduneulunisvinadng
Fal SuaueNaNTIMLA 4 LenansRaty N - 4 SrurudiAntuluenans we Document

Tyiudne wu “wuzidn” wieduluenansinids uSe Document 1 waztand159 @11 %30

v
1 o A

Document 3 a3 ulutenasaulsifidfiusngogdsiudin “uuzdr” de1 ny, = 2 4

Y

AN 4.5
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A1519% 4.5 A1 inverse document frequency @1%5U Documentl

Word IDF Result
WIEAYY Log(4/2) 0.30
ul Log(d/1) 0.60
DESIGN TOOLS Log(4/1) 0.60
WId Log(4/1) 0.60
a94 Log(4/1) 0.60
\RouUAY Log(4/1) 0.60
Page Log(d/1) 0.60
Facebook Log(d/1) 0.60
U7 Log(4/1) 0.60
i Log(4/1) 0.60
Content Log(4/1) 0.60
U4 Log(4/1) 0.60
Fou Log(4/1) 0.60
Y1 Log(d/1) 0.60
anvtou Log(4/1) 0.60
i Log(4/1) 0.60
T Log(4/1) 0.60

g UsrasAvaIn1svin IDF fe Wdmiuinniudifnues Alterm) lu tanans

1
Y I v o

(document) M3wua Ao AaeAluaIEENAITAITUIEIANNEIAYanal BaAIAULLNAT

TF uag IDF 1nauiuliVefHadng %5 TF-IDF Weight vedfiiu dwnn5199 4.6 U
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AN5199 4.6 FRE1HNAANTNNSANUI TF-IDF

TF TF*IDF
Word IDF
D1 | D2 | D3 | D4 D1 | D2 | D3 | D4
wuzi 02210 |0 |02 Log(4/2)=0.30 | 0.066 | 0 0 |0.06
ul 0110 |0 |0 Log(4/1)=0.60 | 0.66 |0 0 |0
DESIGN 0110 |0 |0 Log(4/1)=0.60 | 0.66 |0 0 |0
TOOLS
WId 0.11]0 0 |0 Log(4/1)=0.60 | 0.66 | 0 0 |0
899 0110 |0 |0 Log(4/1)=0.60 [ 066 |0 |0 |0
oy 0 0.25 | 0 0 Log(4/1)=0.60 | O 0150 |0
Page 0 [025|/0 |0 Log(4/1)=0.60 | 0 015|0 |0
Facebook |0 0250 |0 Log(4/1)=0.60 | O 015|0 |0
Ui 0 0.25 |0 0 Log(4/1)=0.60 | O 01510 |0
i/ 0 0 0.33 |0 Log(4/1)=0.60 | 0 0 02 |0
Content |0 0 033 |0 Log(4/1)=0.60 | O 0 02 |0
U 0 |0 0330 Log(4/1)=0.60 | 0 0 0.2 |0
Fou o |o |0 |o Log(4/1)=0.60 | 0 0 |0 |o
A 0 0 0 0.2 Log(4/1)=0.60 | 0 0 0 [0.12
aangau | 0 0 0 0.2 Log(4/1)=0.60 | O 0 0 |0.12
kY 0 |0 |0 |02 Log(4/1)=0.60 | 0 0 |0 |012
U 0 |o o [ih. Log(4/1)=0.60 | O 0 0 |0.12

LY o w 9/

AnUsaAveIn1syin TF-IDF e nsesmnusingynienaisasilanudifgytesnin

o

'
o A

Anusngluenansiievsliinudidyuinndy vsvenliienansuudusenngiivesls

4.1.3 HARNEYBINTHAUITEUULULTIMIIANLUNAIY

1) Category Similarity n13fuimaLmilouasenans neldgns Cosine

[y

Similarity #iail



similarity = cosf =

1 AiB;

’ 2 ’ 2
Z?=1Ai Z?=1 Bi

AB
llallli]
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(4-6)

AMTUNTANUIAUTUA BUTILNNUN AL DN AT UNANULANBYINNNSIUS 8 U B U

Y = o 5% 0o § Yv a = o A =
ﬂ'J']llﬂa']EJﬂaﬂﬂ‘U‘Vill'JWWlIU@]aﬂﬂ']SLLuguql‘ViQL?Jﬂu‘UWﬂ'NﬂJLa@ﬂ GNEU‘VI »1519N 4.7

AN 4.7 Feg1WadnSnIsAIUIR Cosine Similarity

Doc

LUz Ul DESIGN
TOOLS 7 W15

WNAADd......

[0.066,0.66,0.66,0.66,0.66,0,0,0,0,0,0,0,0,0,0,0,0]

Cosine

Similarity

0.41

\Wouny Lo Page

Facebook

[0,0,0,0,0,0.15,0.15,0.15,0.15,0,0,0,0,0,0,0

LULU AN A

Content ¢'9bal9

[0,0,0,0,0,0,0,0,0,0.2,0.2,0.2,0,0,0,0,0]

@ 1 a A
YUy 18¥1A U
aglsury 2e
anveyaun1s U

256101497.....

[0.06,0,0,0,0,0,0,0,0,0,0,0,0,0.1,0.1,0.1,0.1]

4 LNANAT ADT

Usuusaiuled..

[0.06,0,0.06,0,0.06,0,0,0,0,0,0,0,0,0.1,0.1,0.1,0]
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4.1.4 HASNSNISHAILITLUUSIBENNBN1TUS LI UNAANS

1) TunoudnNgITlAINTTUIUNITLALNITRONLUUKLIAANT TV UTEUY
menddgluunanuwazAumsugdmaang unau udewdulAndienisn Python

[y

Weliiudunsuuagnasnslunisuusdinaniunanuliiuddeu

Y

with open (‘Content_develop_test.csv',encoding='utf8') as f:
tokens = sent_tokenize(f.read())
for line in tokens:

file2_docs.append(line)

print("Number of documents:",len(file2_docs))

for line in file2_docs:
query_doc = [w.lower() for w in word_tokenize(line)]
query_doc_bow = dictionary.doc2bow(query_doc)
query_doc_tf_idf = tf_idf[query_doc_bow]

print('Comparing Result:', sims[query_doc_tf_idf])

Number of docume

Comparing Result: [0.412170050.02074152 0.08239897 0.00780618]

JUN 4.3 f79E19lANNY Python Hadnsn13AMInY Cosine Similarity

95U 4.3 i1 Azuuudannuminamyienans Ae 1) Website and Developer 2)
Social Media 3) Marketing 4) News and Activity TngaziuuAI1UAZ18AGI989UNAIILT
e UNNIAYY Website and Developer 1Wosiduniuadiendogi 41% nsuanina
doyauuzth Category 130 vanavgunaalig i dowhluldfuunaufededlaessuuas

Y Y a

wansEIavy unau i@ lagdazuuuanunangaiwane funiIavdine v e

kY

unanuthluldmmvuaviayliiuunailng

4.2 sEUUBUznUNANaR lusiRg S udauuw AU lad

[

¥
wa o o Y A va

ns@nwszuukuzihunausaludRdmiugenu luiteiliidelasenuuulagly
2 wntlagall
4.2.1 waila Content-Based Filtering IWSI%EULLUU Cosine similarity

4.2.2 waila Collaborative Filtering I@EJWEULL‘U‘U ltem-Based Filtering
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[y

lngaSu1ensoenuuUkazITY sEuUkUsUnAudRluTRdmsueuuwiuls
USGRNYED N

4.2.1 wmaida Content-Based Filtering Tagltsukuy Cosine similarity

n1sAnwmALlA Content-Based Filtering Iﬂ&JWEULL‘UU Cosine similarity Tuate

[
va o

Ui lesuedTunaun UL NRUUKNAANIS I NUE A W IINTI LRl

USER

Content Recommendations System

Find the key words in the article

Word Stopword
Convert to Se ;
o - gmentation Removal
I file CSV
TE-IDE Tokenize
Words
Content

b

Create Dictionary

4

Create a bag of words

= =

Recommend article
—  Content _ Creating Query

similarity similarities

SUN 4.4 ansaunsviumaiia Content-Based Filtering lngld3unuu Cosine similality

IAgHAaNE UIN1 TN AU TEUURUEEIUNA U AU Ad M U 8 1uA 18mnAila
Content-Based Filtering tng 19y Uuuu Cosine similarity @a1a15auu el 4 a@au lawn

1) nadwdvesnawssudeya Fudutuneunisisteyanwaziiinyuszuiana
s lUTglunswausEUU

2) HaANEVINTAMUITT UL AEIAY TUUNAIY



32

3) HASNSUBINITHAIUITEUUUL LN UNAINY

4) WAANSNNTHAUITEUUMIBENBDNSUS LI UNATNS

1) nadwsveanswiendoya Fududuneunisisoyauaziinunyszanana
nsthluldlunisiaunssuy
msfadayaunAINAIN Database WianiUlIRING Csv faeTBnmadaluil
1.1) thiegaundiangimanuduniug esutefseyaiiluldlunuide

U s

Wy pedulusiazdufedeyassls vliaveoyaiduwuulvu wazvvianudilalaseasig

(%
Y

Toyaranue

1.2) vnsAnidenuazsiusndeyafitsaulalusdiua dunldlaens
Export sanuudulid Csv iflelingnszuiunsdnsnesteya

1.3) thiwd csv 1ihnszuiunsinnsesteyasnenisidndoyailsifiany
WRendosivneideeenly Wy unerwilildgnineunsesulatvuiuled deyaar viens
diudoyayalsiitelideyadauaysaiinntu Hudy

1.4) dan1steyalvieelusulassaietoyaiivmnzaudmivhluldnulaed

(%

sUkuuNsiuteya Al
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9197 4.8 uuunsiivdenalulnd csv Aeululdlussuuuuzidunany

Title

Content

10 Fanvraulalunisesnuuuiulas

Tutag vuslawiuaaiudandanng

'
a

walulagdfigigioulesraulafuing Wy
I ¢ & = a =~ Y & o

Vuledidundaluwas esdiamandudiinng
WaIeg naoaial waganni1sivled
anusatna{aulaainiimnyulaniad
HulefAntusuiuuin kansiazvinegnals
Widvlesvensiuraulavazaagn

nautnmang...

10 98nkUU Check-Lists i uladlinau

a

landgsna

3

a a & & U !
Ny ﬁqiﬂQEJEJ’]ﬂEJL’]U‘l“?IG]LUWUENWJLEN b6

Lismsisuegnsls dudvzneulandssia
vaeitedny  lasAdarauiunisyin
& s & o o | v
Vuleduuud assungUadeniazyiuli

I3 s o & A Y
L'JU‘,LGUW'EJ@ﬂlI']?ﬁLﬁﬁ]@nuLﬂ'ﬁﬂﬂJ'ﬁW]'ﬁﬂl’]...

5 dryayauuavanasuiulse Web

gailnsdivesaunliusdn “iuled” (Website)

I o o w [ L4
LW?’]SQ@Lﬂua ammyﬂuﬂ’liml,auaﬁuaua

Y

Y1E159199 HIUN9DULRBs LT R T 9l

6 1 =3 6 = v
29AUsEnaUnaneagd Wneiulad agiindd
BumavatentNideauleudinuaee el

aursardaliydandunanneg laegas

<

drgarguaggndatd ula Ty www.

o
a v &

(Bashsiv) Inedrulugdnaduladnide

o

Tomwans...

7 TuRdUanAT Bounce Rate vuuntAules

4

Bounce Rate A® 873514 1UVDIK LU UL

(%
=

< ¢ a = Y a = Y
L']UVLGTJG‘]LWEJQWUWLWEJ')LL'@?IJ@@E]?]VLU BINIATUY

'
[ = v v v 1

=~ & e caly 1
gn1Mgezgninduduinduivlednlud

Y
&

=} A [
AN visewllemlaitaula...
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3197 4.8 guuunsiiudenalulnd csv Aeululdlussuuuuziunanu (o)

Title

Content

4 wisNainsUsuUseIuled

91NN15ANI1999 Nielsen Norman Group
= 4 1 a = =2 4
LIULIATUBYNTIN 59 TUMN I‘Uﬂ’ﬁﬂﬂ@ﬁi‘ﬁ

Aldeguuiuled winldaunsavildisae

=) ¥ 1

gopdegyumaiululuniui..

Y

2) HaaWsTRIN TR TEUUIAE AR luunAI1

TURDUAI

2.1) NshUIAA191lNe (Word Segmentation) dunauilinilounsanan

srUUkUg AV unANNsal iR S udley daunuand1eaiuAensInisestayaiiii

e nusnaeanidu 2 Column Ao Title waz Content waganAIMINLT 0979l ilaglaifins

AAUANLINNY] NAAWSNISANAINILATSIN 4.9

M5 4.9 MsuUsinwing yadeyadmiuriunaila Content-Based Filtering

Title

Content

10, 39, 'R, Yraule’, Tu, 'n1s', eanwuy,

"Fulas!

T, Paqlu, w1, &, Wi, 'audnand),
mamelulad’, ', 9w, Woulss, Fau,
Ea wnd e u, Sulas, Wunde, T
A3 0sile’, 'maﬁ‘ifu‘, Fe T nnswaun’,
‘aq", 'nanLIan’, 'hag’, 'A1n’, ‘N1, “vT",
Wivled, aunse, W), dew, e, n’
ol ! wa Tan', e 0 W ol
'Lﬁﬂ‘ﬁu', 'TIUIUNIN, WA, 157, 9, ',

'penals!, Tor, Auled, 'ved, 151, Wiaula)

way', ‘A, naudnang'
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A5 4.9 Msuusinwing yadeyadmsuriumaia Content-Based Filtering (s0)

Title

Content

'10'90nWUU’, 'check-lists', '¥1, 'L’?Ulw",
W, mav, Tang', ‘503’

]

1 1 1 1 1 2 1 1 1 ldl |d 6‘I |C§ 1
w1y, 9, ‘530, 'senn’, I, Vuled, WJu,
wad, 'waked, wel', T, 90 'eaT, S

'pgnals, T, wa', ag, ‘wev, Tand', '§5ia,
9ed, 'watad, Tuy, Tas, 9,9, ‘a1,
AU, ‘g, i, Auled, Wi, 'aed, ',
', Uade!, ey, wae’, T, viulas
1 T S S (] 1 IQ‘II 1 1
panu, 'd@1159), 'ny’, wWanung!, N, 4,

|1,5’ 1

'5', ey, ‘vavan’, 'ms, Uiuuse,

'Web'

1 1 |'§JI 1 g 1Y [ CaEh Meh 2
ga’, 9, a1 Wer!, aw, 9, Y 590,
“ uled, 7 C 'website!, ), Wi, Be
1 ld‘. 10 e el [ nog Y 1
Wu' de, daaa, Tu), ‘s, dataus),
Yoy avi1ids, maeq), Wau, 1),
Bumasiin’, T, T 'parUsEney’, 'Mane
Ll o 8 i VS YA 1 8 1
YN, I@U, L'J'U‘l"?]'@], A, WU, LIULNT,
1 U gge¥ad A Ilywlle <y
naly, huUIN, L%@NIUQ , BUNNU, adA,

Wieler, @anse’, Wa', U, g, .

7' 'Yusau, 'am’, ', 'bounce!, rate', Ui,

1 2 1 1 3 °’|
i, "ulos

‘bounce’, rate', 'A@', '8MIIEI, Vo4, ‘W1

gy, Vuled, e, v Wwed', 'waa
|ﬁ.|j®|’ 'EJEJﬂ', |"LU|’ I%Ql’ l{']l,]l, Iﬂ"]', |ﬁ|’ lﬁl’ |°"m§,]|’

Nge, e, 9N, 908 UG]UU', "JI’]', iR U

Y Y

Wulad, 9, Tl aaunw, %3e’, Wi, v

q

Tai', raula’

4, a7, ', USulse, Al

970", 'N15ANWY, ‘U89, 'nielsen’, 'norman’,
'group, 151, 9, 1281, Wesna1', 59,
Furd, T, g, aeaa’, W Wl ey
1 8 Sy [ P 1oagR Yy
v, WVuled', wan’, ld! '@unsa’, vinla',
1 ] (] oY [ ! 17 1o 1
137, "9, gad e, W', ey, 1)

Tugiud’
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dmsunisiloulann1suusa1n191ng (Word Segmentation) U0958UULUEUN

o Ly 4

unaudaludidmsudenu Iyalaauuuinelfuszuuiugd Ay unaudaludi

Y

[

° v ' g ¢ o ' PN
a'Wﬁ‘UE;!L"UEJ‘ULLG]ﬂ@qﬂmiﬂﬂﬂﬂyjaﬂqﬁﬂiﬂwa HIUNIDYIINNTNIN 4.9

2.2) M3n1daAmga (Stopword Removal) ludunaunisiidndvgnas

witlouiiuszuukugtmvavyunaugnludfdmsudideuazuansansaideyanldazgnin

Y

° P Y MYy a Y PN
ﬂ']%ﬁ!@l@]']llslf@Lﬁ@Q‘ViTU@I@EJVL@JVL@@'N@QGHN‘VIN'Jﬂﬁﬂﬂﬂ\?@ﬂiqﬂ‘ﬂ 4.10

N9 4.10 n3fidnAuen (Stopword Removal)

Title

Content

1! (] Vo8 S
Yraula’, 'sankuy’, Vvl

'AIUN1INU, ' mrnalulad’, WWeulea
|Qj 1 1 ydl 1 ‘;l ‘:9! 1 Id 6‘| |d ‘:! 1
daw, 1oa", windagw, ules, Wundy,
1 « A0 & o8 Sy Y=,
WAS 09 e, 'nsWaun, Vivled !, Wi,
1Y [ () L, 8 S 2 = 112
Aaw’, 'yu, Tan', Wuled’, 1T, 9w
Vgl 1 B Sy ) [~ 1
un’, v, vivled | wiauwla), aega’

‘nguLlnang....

“‘@ONUUY’, CheckLists', %', "Wulad, 'nau!,

Tang', ‘3309’

1 2 _, 8 LS v M2 0 A 1
5303, Vvl daes, g, uaa, mev),
Tang', '§309', ‘W, Iny', ‘Ao, W),

8 SARL SN [P P
Guleed', wuull', aeq, g, 'Uade!, Mz,

=3 S 8 S o 1
Guled, 'eanun), '@1se’, Whvane', 319’

oy, ‘Uaven’, 'Uiuuse, ‘Web'

e, e, 590, WUl ‘Website', ‘daslu,
‘o), Wnaue, ‘Toyarnas), Buwmesiils’,
1 s 1 1 ! 1 1 3 °ll |d 27 1
parUsenov’, Manwegid, "WVuled, duun’

(2
a (2

Fuwa', v, Weulea), Wafu), 'aes,

YT, WA, '9g1edeny’, T
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137371 4.10 Msfdndmga (Stopword Removal) (5i0)

Title Content

Tunow', 'an’, 'A1', 'Bounce’, Rate!, M1, | 'Bounce', Rate', '8 as1a U, W 1¥ 194,

L8 S =] SVolgpatAl 1A 1LY lldl P
Vules Auled, v, 'an, '8ns, N, Tadusu),
N 2 Sy Al (] & (] '
Viulas |, ladd, aaunn, wile),

Yaula'..

'U%J‘UU?Q', Vulas' 'N15A N1, Nielsen', 'Norman', 'Group),

W, i, faga’, G, uled, viale'

qede, How, T

2.3) @514 Bag of word $9US A AN IUTUADUARNTOITAUNUAUTIVUTIN

Lilupgsr lnensudasailidgrduunundu unique d3deldnvidounauuuansdu

M08 19AUTUN 4.1

'YURDU’: 490 'aR; 1022 ,'d@7": 594 'bounce’; 36 rate’: 301, ¥il7- 1155

Y I

Ul 4.5 fed1s Msudasen WWu unique ID

CaNl

dmsun1smanAmen (Stopword Removal) F8¢szuuiugiunaNudnluifdmsy

He1u IyalAnLuuLAgIfUsTUURUEIMIIang U AL nl iR T Ukl s unna1an el

Poyanglulia audieg1ewmsei 4-10
2.8) TF-IDF Arddgyluunanues dtusaulunismeardidgluenaisiay

Hgnaviluil
TF X IDF = freq(T,D) X log; = (4-5)
14

lngisuduAwIumen TF Ao 99w /1 = T (Term)” fiusinglumnils tenans = D

(Document) lngl¥gns
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TF = freq(T,D) (4-6)

o

s TuidazunanungnudsriasMdadvgneen univuadeionans

WAUUNAIUAIT
Document 1 = 10 Asfiuraulaluniseanuuusivlas
Document 2 = 10 Check-Lists vin3ulasilimaulandgsia
Document 3 = 5 dygradtsuanmisuiulss Web
Document 4 = 7 %umauawh Bounce Rate uuniivles
Document 5 = 4 m@;maﬁmm%’wgaﬁﬂ%ﬁ

[

TR UseaIAURINITHNUT BLONATISINI 12T DUNAIIUADUT 1981 H BENFAIDYN

9

wWiguiguiugasyiiiinlaegnndenisyianudila
NSIINUNUTBLONAITUA 93TV A(Term) = “Uraula” AUsInglutenans D1 A

ASILATNLMNTIIIUIUANTlUeNaYS D1 viuun nazleal TF d1msunisAiuiuel TF

lu a1519% 4.11 Wunsendedreiies mensivuadiainnlulonals D1 dviavun 3,025

A1 TauAMEINuIaeiu A1 “daula” Usinglutenans D1 sauunasaslaal TF =

'
v A

6/3,025 =0.001983 M1UA1S197 4.11 drumdus NldIsnspeatulunisuiAd Ay

ANV



AN5197 4.11 F9E1NITAIUINLATHAANENNSYAT TF 999 Document 1
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a1au | Word D1 TF
1 Waula 6/290 0.0207
2 29NLLUU 15/290 0.0517
3 Aulad 64/290 0.2207
5 AUAINT 1/290 0.0034
6 mamalulag 1/290 0.0034
7 Feule 1/290 0.0034
8 AAY 5/290 0.0172
9 i 1/290 0.0034
10 1B 4/290 0.0138
11 Jundls 1/290 0.0034
12 w3nsile 2/290 0.0069
13 AITWAIUN 2/290 0.0069
14 RIghN) 3/290 0.0103
15 Ha 1/290 0.0034
16 lan 1/290 0.0034
17 Anty 1/290 0.0034
18 7UIUN 4/290 0.0138
19 Aagn 8/290 0.0276
20 naumang 2/290 0.0069

NAANTINALALINUNULATNTIND

o

nOUs

o

ya3Av8In19v1 TF A9 temardiagluenaisiuglaeaian TF 4a113e

[

@
Y

= o

J
'
I [

AAMUARYUINNAN VAN

]

9

19An TF 22 dun1sAuIunnen

IDF @3l n1311a1 IDF Ae n1sinaudiagaes a1 (term) Tu tonais (document)vas

unpuiavae lagldgns

IDF =log;
D

(4-7)
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YNNI UANUL DU waz kil aunuyesmlumas document 3nUA 4.5

Y | aa .:4' 1Y o a A o A & v oA
L‘Uum')@Eﬂﬂ'}ﬁﬂjﬁ/ﬁg‘U‘Uﬂu‘Vﬂﬂ'W]LVN@UﬂUIULE]ﬂﬁ']T@TJI@EJﬂWﬁLGUWIUﬁUﬂUVlagLaﬂﬁqﬁ

Document 1

=3 & 2 & =
aanwuuivled anuiuimamalulad...

'_|
=
S

Jocument

b

gankuU Checklists viniuladnaulandgsia...

=]

ocument 3

L danaavanusulsaweb gaausdnuiulod. .
——— e 1 q U

Document 4

b7
o JUPAUAAAT Bounce Rate TVl .

Document 5

‘—» Uduusaiuladinis@ne Nielsen Norman Group...
—

[

JUN 4.6 FBnsesivaeuaivilou way llwiouiuvesiilunn Document

[ = a % [y} I~ aa o o o gj
paUSsUiBUwa? oabUUITNN5Y9U YIT1UIUBNANSTIINUA 5 UNAINUINAIS
A98 913U document ATA1A1TUBY waINAdNTLUNIATlog §IU 2 AI0E1NYU A7
“gaNwuy” enuA1lly Document 1 WHU98AINTUN 4.6 neiivunaulun1snnadns
o X
£y
FIUIULBNAITNINUA 5 18n@15A9U U N = 5 91U UA19 LA A% uluLenans %3 e
Document uUN9 @Y “@anwuu” Nnduluenansinis 158 Document 1Wag LBNAIST
A 3 U d‘ 1 o dn, 1 5 o U « ” =
@99 %30 Document 2 @peATeuAlutonansdulididiusingegdtudn “eanwuu” dia

My, = 2 Aa9N599 4.12 fegruan inverse document frequency 1wy Document



A1519% 4.12 @198 19AUIa inverse document frequency @1%5U Documentl
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Word IDF Result
ONLUY Log(5/2) 0.40
Vulee Log(5/5) 0.00
AUAINTAN Log(5/1) 0.70
mamalulad Log(5/1) 0.70
Checklists Log(5/1) 0.70
1 Log(5/1) 0.70
AU Log(5/1) 0.70
land Log(5/1) 0.70
33n9 Log(5/1) 0.70
GRTRTREY Log(5/1) 0.70
Uuean Log(5/1) 0.70
UTuuse Log(5/2) 0.40
Web Log(5/1) 0.70
YA Log(5/1) 0.70
AU Log(5/1) 0.70
390 Log(5/1) 0.70
Fupou Log(5/1) 0.70
an Log(5/1) 0.70
A1 Log(5/1) 0.70
Bounce Log(5/1) 0.70
Rate Log(5/1) 0.70
N Log(5/1) 0.70
A3ANYI Log(5/1) 0.70
Nielsen Log(5/1) 0.70
Norman Log(5/1) 0.70
Group Log(5/1) 0.70




a2

TnaUseasAveen1svin IDF 1SuTanudAyves A(term) Tu 1anans

(document) Y319 Av A1LA9ATN tuazdaud1Aganas nasaIntuLia1

TF uwag IDF 1nfauiuliveAnasy eight Va9AU AINN51991 4.13-4.16 1
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00000 | 000070 | 00000 | 00000 | 8YO00 | 2686970 =(1/5)80] 0 0 0 0 690070 LFLMSME LU
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3) waé’wﬁsuaamiﬁwmszwLLuzﬁmmwijmm

(%
Y [

= &
HUUYURBDUAIU

3.1) Category Similarity n13AMuIMMmAINmdauvetenals tneldgns

[

Cosine Similarity A4

Y, AiB;

AB
All|lB
alloil = Jp, a2 [mi, 52

ANMSUNITAIUIUTUABUTIZTUIUNANUTTIIUNAIIN WIUSEUIZUAINUARIEAR

similarity = cos@ = (4-8)

Y

AUlAEWEAINITAUIUINAA NS LAGatl

A15197 4.19 A9 1NaaNSN1TALIaL Cosine Similarity

F-IDF
10 & 471 Wraulalunis | [0.0207,0.0517,0.2207,0.0034,0.0034,0.0034,0 | 1
sonuuuLiules 0172,0.0034,0.0138,0.0034,0.0069,0.0069,0.0

000,0.0000,0.0000,0.0000,0.0000,0.0000,0.00
00,0.0000,0.0000,0.0000,0.0000,0.0000,0.000
0,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,
0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.
0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0
000,0.0000,0.0000,0.0000,0.0000,0.0000,0.00
00,0.0000,0.0000,0.0000]




A1519% 4.19 Aegranasnsn1sAwial Cosine Similarity (sig)
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Document

TF-IDF

Cosine

Similarity

10 99ALlUU Check-Lists
nduledlvnaulaneg

5509

[0.0000,0.0043,0.0171,0.0000,0.0000,0.0000,0
.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0
043,0.0043,0.0085,0.0085,0.0128,0.0085,0.00
85,0.0043,0.0043,0.0043,0.0000,0.0000,0.000
0,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,
0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.
0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0
000,0.0000,0.0000,0.0000,0.0000,0.0000,0.00
00,0.0000,0.0000,0.0000]

0.54

5 deyey1dUIUDNAIT

[y

Usuuss Web

[0.0000,0.0000,0.0043,0.0000,0.0000,0.0000,0
.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0
000,0.0000,0.0000,0.0000,0.0000,0.0000,0.00
00,0.0000,0.0000,0.0000,0.0043,0.0043,0.004
3,0.0043,0.0043,0.0043,0.0043,0.0043,0.0043,
0.0043,0.0043,0.0000,0.0000,0.0000,0.0000,0.
0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0
000,0.0000,0.0000,0.0000,0.0000,0.0000,0.00
00,0.0000,0.0000,0.0000

0.66

7 JupdUanA1 Bounce

¥ <@ 6
Rate vyt AUl

[0.0000,0.0000,0.0152,0.0000,0.0000,0.0000,0
.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0
00,0.0000,0.0000,0.0000,0.0000,0.0000,0.000
0,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,
0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.
0000,0.0000,0.0051,0.0051,0.0102,0.0102,0.0
102,0.0102,0.0051,0.0051,0.0051,0.0051,0.00
51,0.0000,0.0000,0.0000,0.0000,0.0000,0.000
0,0.0000,0.0000,0.0000]

0.52
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A1519% 4.19 Aegranasnsn1sAwial Cosine Similarity (sig)

Document TF-IDF Cosine

Similarity

4 LMG}NaﬁmiU%’Uﬂj‘ﬂ [0.0000,0.0000,0.0153,0.0000,0.0000,0.0000,0 0.50

Aules .0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0
000,0.0000,0.0000,0.0000,0.0000,0.0000,0.00
00,0.0000,0.0000,0.0000,0.0000,0.0000,0.007
6,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,
0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.
0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0
000,0.0076,0.0076,0.0076,0.0076,0.0076,0.00

76,0.0076,0.0076,0.0076

8) nadwsnsaNsTUUStaiionsUsEliuNaaNs
fiumeusad
naanlanssugateyaluiuIeuiieu Cosine Similarity 33898111013
wmaaumwmé’wﬂﬁwawwmmﬁﬁé’m \Honenu LY BuEene1u UNAILEDY “10 A4l

Uraulaluniseanwuuivled” warszuvaziIunaMudlUS Ui uaAINLAR 1wARIAY

'
=

unauNanAUag ka1 luszuy 1 ausliAUR 81U ANAINUAAIEAE 9 I AZLUUDIANY

Y Y Y

UNAIU 713931 1) 10 Check-Lists inaulaslinaulandssia Aaundiends = 0.54% 2)

5 deyay1auuauanAlsUsuUse Web A1AuAd18Aa3 = 0.66% 3) 7 TumduanAl Bounce

(% v

Rate uuniLIuled AmINAdIends = 0.52% uasdunugniing 4) 4 nArainITusulss

<

Al Arnuediends = 0.50% NskaninatayavesszuukuzunaNuenludfd sy

20

H o 1ud U AU UNAINTA LA 899091 AYTEUUILANIUNAIINT 111 90 98 Laa i AL UUAIIY

Y

AReAFsEnaiuunaNudenliieulaldonsuunAIy
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4.2.2 wada Collaborative Filtering Taglgsuwuy ltem-Based Filtering
n1sAnwmalla Collaborative Filtering laelds Ui uy Item-Based Filtering Tu

(%
v VA v

Mol Idulias U iTUNDUNTTINIULALBBNIUULLIANN TV TUTN INTINN TV

USER
Content Recommendations System
Data Convert to file CSV
Page view ,
e Page Title
—_— Raw Data -
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1) wadnsvesniswiendeya Jaudutunsunisisioyauazinunuszuiana

Collaborative Filtering Ingldgunuy Item-Based Filtering 1§ un1suugin

Y

lagyunauignidangain User naudignfiuideyamariuiwugilidudeudmunegi

e

va o

AINTIILIUUNAINIINNTHUEUIVBITEUY dIUTUnaUNISnSeNTays §Idelnadnsldau

Y

Google Analytic dusuifivdeyavesreruunanudunamidsd ddeyadiuiuasynd
Wouleadaiusag Client Id Al Yoyayanviled 7 meduil 1.Client Id 2.Sessions 3.Ave.

Session Duration 4.Bounce Rate 5.Revenue 6.Transactions 7.Goal Conversion Rate LLay

a

susuutoyaneuwUadlilulng CSvenege3un 3U7 4.8

Y

Avg. Session Goal Conversion

Client Id Sessions + Duration Bounce Rate Revenue Transactions Rate
1. 2024846862.1611671510 4 (0.87%) 00:00:52 50.00% $0.00 (0.00%) 0 (0.00%) 0.00%
2. 2047815508.1611820575 4 (0.87%) 00:01:53 75.00% $0.00 (0.00%) 0(0.00%) 0.00%
3. 92453836.1612025288 4 (087 00:13:42 50.00% $0.00 (0.00%) 0 (0.00%) 0.00%
4. 1525547211.1611843956 3 (065 00:00:00 100.00% $0.00 (0.00%) 0 (0.00% 0.00%
5. 428830523.1546930107 3 (0.65 00:00:00 100.00% $0.00 (0.00%) 0 (000% 0.00%
6. 589916507.1611748903 3 (0.65 00:00:00 100.00% $0.00 (0.00%) 0 0.00%
7. 62503479.1612161482 3 (0.65%) 00:00:00 100.00% $0.00 (0.00%) 0 0.00%
8. 1069914339.1611977953 2 (0.43%) 00:00:48 50.00% $0.00 (0.00%) 0 0.00%

U7l 4.8 fegyadoyarinineuwUadlilulng Csv
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ﬁé’ammfuv‘hmaﬁwayjaﬁqw flaannunasdayaseuu Google Analytic oanuwdy
19 Json Raw Data Tayail 7 Aedui dsil 1.Client Id Ao sWausgdafagldauiuled
2.Sessions Ae Fana WLy 1 au Whndaduled 3 Avg. Session Duration fie Aadsu
nald 1 Ay iwndadulesd 4.Bounce Rate Ao Aosurugitdenvunuladwiiilanii
wilwSenti Landing Page wéheenilneusiamainnisiBeyuvumtindue 5.Revenue fio s18ld
6.Transactions Aps1uiundvesnisdsiodudiindu 7.Goal Conversion Rate Ao §a31
nsfiaulufsqaiisdeald vaneamdn lu 100 Auagluis Goals Anu thdeyamani
ponuviavmalaglilddnnsesndsaniuriinisudasteyalieyTusuuuulng csv agld
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82

%

Client Id Sessio | Avs. Bounc | Reven | Transactio | Goal
ns Sessio | e Rate | ue ns Conversi
n on Rate
Durati
on
2047815508.161182 | 5 90.00 80.00 | 0.00 0 0.00%
0575 %
92453836.16120252 | 5 752.20 | 40.00 | 0.00 0 0.00%
88 %
1424137363.161189 | 4 0.00 100.00 | 0.00 0 0.00%
1001 %
1525547211.161184 | 3 0.00 100.00 | 0.00 0 0.00%
3956 %
428830523.1546930 | 3 0.00 100.00 | 0.00 0 0.00%
107 %
589916507.1611748 | 3 0.00 100.00 | 0.00 0 0.00%
903 %
62503479.16121614 | 3 0.00 100.00 | 0.00 0 0.00%
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M15791 4.21 YadeyaiviladiegnAnsesteya

Client Id

2047815508.1611820575

92453836.1612025288

1424137363.1611891001

1525547211.1611843956

589916507.1611748903

Toyayafiaealudeyanrnududounnnireyayausnuazidoyanisieasidend
11NN Mssdayasenuituzuwuulng Json Raw Data lnsmsfedayaseninivanlag
149 Client Id Miludeyagausnilumiensdslunisisleya uaglifinnsdnnses dgduuuneu

nsfstayamuiegiagy 4.9

~~——
Filter by Sort by
Client Id 4selected + Descending *57= Expand All = Collapse All
279308166.1613052653
¥ Export
BigQuery Client 1D
1199619440088791789
~ Feb 12,2021 2 sessions
Date Last Seen
Feb 11,2021
v 9:27 AM & 00:00 u] Organic Search Q1
Device Category
mobile
9:27 AM ® Viewed 1fiouniu o Page Facebook U#»
Device Platform
web
Acquisition b 3:39 AM & 00:00 0 Organic Search Lol
Feb 11,2021
| ~ Feb 11,2021 1 session
Organic Search
ce / Medium y 910 PM & 00:00 0 Organic Search @1
google/organic
Campaign Show rows: | 100 v Goto: 1 1-30f3 ¢

(not set)

Y
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M13199 4.22 feg19YnteyanaesiAnTodwa

Client id Page Title Page view
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366913768.1583302249 | 5 dayayisuuisuanmisusuuys Web 1

1471528426.1554338653 | @annausedndls Timnzduiuledau 2

273457067.1553226147 | 4 m&;maﬁmsﬂ%’wqaﬁﬂ%ﬁ 1

725405417.1528369209 | 11 aglun1sesnuuuyszaunisallly nis UX 2
(User Experience)

409312877.1564649332 | 7 Sumouanen Bounce Rate uuntiiulas 3

699658708.1567225562 | 10 Develop Tools #%381# Frontend #1914 7
ey

1667267385.1573466230 | 10 Check-Lists viniuludlineulandssna 0

3

00319z Y0yaYAN@0 IR LA 4.22 191gNTEUIUNTT Data Matrix lagdeyanly
lgiun Client id, Page Title, Page view Toyainaniiduteyalseifinisdluguunaiuves

A LE9U (Item Profile) wae Yoyaunannuiavan 54 unaiy dmsvisnasisaenaisiaglid
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2) HAANSYDINITWAIUITLUUBUE I UNAIL
JUNDUNITVNIIIUYBITEUURIANUFUWUS TEN1UNANULA B ULUN

unANUUlviunguE e

TuduneuiliTevedadenteyad iuiiu1ideduiu 4 Client id 3o 4
User Uag UNAUIILIN 4 UNANGIAITNT 4-16

o3 udoyalasua19eMIN1TAUNI A LN UT TEMT19UN AL

Wi unanutuliiunguleu MIrumaudiusseninsunanuituneu uazldgns

%

PAMUFUNUSHIT

A.B i Z’il=1 A; B;

_ (4-9)
l4lllIB] i Nl

similarity = cosf =

M1599 4.25 firpgadeyamanuduiusuesunaiy Collaborative Filtering

0
User 2 1 1 0 0
User 3 0 1 0 0
User 4 1 1 0 1

Ml 4.16 {Aeendhegraiiomaraduiug 1o 4 unaari
ansunamlyuiinnuduius fusndian sommn 3 st feTimasiunndsd
2.1) WpuduRuSsEing unAIL 10 Extensions way Plugin fivnesiiy
Faulunsideuldn fU unen Weouss wle Page Facebook Uan
A = 10 Extensions uaz Plugin fivaesinddulunisdeuldn
B = ifieuste le Page Facebook Va1
A=[1,1,0,1] wae B = [1,1,1,1] wozayldaunis AB feil
AB =[1,1,0,1] * [1,1,1,1] 7158 (1*1)+(1*1)+0*1)+(1*1) = 3
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nasINtULIHaaNSaLnT ||Al||[B]|

Vi+14+0+1*v1+1+1+1
V3% V4 = 3.46

[IATIIIB|
[IATIIBI]

45 _ 3 _ 0386

Naaws similarity = cosf = ———— =
llal||IBl]  3.46

i ArAuduLS Y8sunAIL 38 10 Extensions wax Plugin idreindauly

nsleulan AU iewsde e Page Facebook Ua1 fiAwiiu 0.86%
2.2) WIANFURUT 2R3 UNAY 10 Extensions wae Plugin Tigaeifia

adulunsi@oulde U 7 Jumeuanen Bounce Rate vumthiules

A = 10 Extensions uag Plugin fivaesiinddulunisdeuldn

B = 7 tumouane Bounce Rate vuntiiulasd
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Category Similarity

import gensim

import nltk

from nltk.tokenize import sent tokenize

import re

from pythainlp.tokenize import Tokenizer

from pythainlp.corpus.common import thai_words

from pythainlp.corpus import thai_stopwords

file_docs =[]

with open (Content-Separate-Cate.csv',encoding="utf8') as f:
tokens = sent_tokenize(f.read()
for line in tokens:

file_docs.append(line)

print("Number of documents:",len(file_docs))

from pythainlp.tokenize import word_tokenize

#word_tokenize(content,engine="newmm?, keep whitespace=False

,custom_dict=trie)

gen _docs = [[w.lower() for w in word_tokenize

(file_docs,engine="newmm", keep whitespace=False)]
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for file_docs in file_docs]

print(gen_docs)

dictionary = gensim.corpora.Dictionary(gen docs)
print(dictionary.token2id)

corpus = [dictionary.doc2bow(gen doc) for gen doc in gen docs]
print(corpus)

import numpy as np

tf_idf = gensim.models.TfidfModel(corpus)

for doc in tf_idf[corpusl:
[[dictionary[id], np.around(freq, decimals=2)] for id, freq in doc]
tf idf

sims

gensim.similarities.Similarity(",tf_idf[corpus],num_features=len(dictionary))

print(sims)
print(type(sims))
file2 docs = []

with open (‘Content_develop test.csv',encoding="utf8") as f:
tokens = sent_tokenize(f.read())
for line in tokens:

file2_docs.append(line)

print("Number of documents:",len(file2_docs))

for line in file2 docs:
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query doc = [w.lower() for w in word tokenize(line)]

# print(query_doc)

query doc bow = dictionary.doc2bow(query doc) #update an existing
dictionary and create bag of words

# perform a similarity query against the corpus

query doc tf idf = tf idfl[query doc bow]

# print(document_number, document_similarity)

print(Comparing Result:', sims[query doc tf idf])

import numpy as np

sum_of sims =(np.sum(sims[query doc_tf idf], dtype=np.float32))

print(sum_of sims)
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Content based filtering

import pandas as pd
metadata = pd.read_csv(‘test 12.csv, low _memory=False,
error_bad_lines=False, encoding = 'utf-8')

metadata.head(55)

metadatal'content].head()
metadatal['title'].head()

print(metadata.dropna(inplace=True))

from sklearn.metrics.pairwise import cosine_similarity

from sklearn.feature extraction.text import TfidfVectorizer

metadata['content’] = metadata['content’].fillna(")
tfidf = TfidfVectorizer(stop words="english’)
tfidf_matrix = tfidf.fit_transform(metadata['content’])
print(tfidf _matrix)

doc_term matrix = tfidf matrix.todense()

print(doc_term matrix)

df = pd.DataFrame(doc_term matrix,
columns=tfidf.get feature names(),

index=metadata.index)

cos=cosine_similarity(df, df)

print(cos)
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def give recommendation(title, cos=cos):

indices = pd.Series(metadata.index,
index=metadata['title']).drop_duplicates()

idx = indicesltitle]

cos_scores = listtenumerate(cos[idx]))

print(cos_scores)

cos_scores = sorted(cos_scores, key=lambda x: x[1], reverse=True)

print(cos_scores)

Cos_scores = cos_scores[1:5]

print(cos_scores)

movie indices = [i[0] for i in cos_scores]

return metadata['title].iloc[movie indices]

give recommendation('vin Content &3lslitls 1?)
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Collaborative filtering

import pandas as pd

from scipy.spatial.distance import cosine

data = pd.read_csv('Data-content-cosine-collaborative-2.csv/,
low _memory=False, error _bad lines=False, encoding = 'utf-8')

print(pd._ version )

data.head(3).ix[;,2:8]

data_germany = data.drop('Client Id', 1)

data_ibs =
pd.DataFrame(index=data_germany.columns,columns=data_germany.colu
mns)

print(data_ibs)

import sys
# Lets fill in those empty spaces with cosine similarities
# Loop through the columns
for i in range(0,len(data_ibs.columns)) :
# Loop through the columns for each column
for j in range(0,len(data_ibs.columns)) :
# Fill in placeholder with cosine similarities
data ibs.ix[i,j] = 1-cosine(data germany.ix[:,il,data _germany.ix[:,jl)

print(data_ibs.ix[i,j])

# Create a placeholder items for closes neighbours to an item
data_neighbours =

pd.DataFrame(index=data_ibs.columns,columns=range(1,11))
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# Loop through our similari and fill in neighbouring item names

for i in range(0,len(data_ib

data_neighbours.ix[i,:
data_ibs.ix[0:,il.sort_val Ol.index
print(data_neighbour

# -— End Item Basec
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