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3.1 NSaUNISATLEUIIUY

<Data Collection>

(((

i

Corpus Test set

<Classifier Modeling>

Lemmatization

Vector Space

Unsupervised
Term Weighting
+
Stop Word Model Classifier Modeling
Feature Selection Supervised Term
Training set Weighting o

-

<Evaluation>
Unsupervised
Term Weighting Lemmatization

Classifier Vector Space Sto 1';'\.I'c:rd
Modeling Model p .

Evaluation

Feature Selection

Supervised Term
Weighting

Recall, Precision, F1

AMwUsznauf 3.1 NSaUNIANIUNUYDITEUY

ANTINVBITEUVUNIAIVANT YAl aNnaluN1TTMUNAINTAN A2UUINITVIINY

oy 3 d1undn Ao

3.2 yadoya (Data set)

<Data Collection> ﬁ
s

l =

Corpus .. 7

—

—

Training set

AWUsENaUR 3.2 Data Collection
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¥

Tudil iWudivesmsiiusivsindeya Tulassudigainusdidutennuuans

3 a

ANAATuTINeafuTaALLERIRNAniLLA BafugUnIalBidnnsetind Fe39UsImain
Aules Amazon neuwuadu 2 gUwuu fe depnuunansaudaiuiiidudsuin (Positive)
v a 2 A & a . a ] vy 3
waztanuLanInuAniudugay (Negative) wavlunswseudeya aglddoya Train
ag3tay 1000 UIAsalsenguAuAnIY uaglitayayanaaau (Test) egeos 200 um
Fanselsenguaufniiu
Tnglulassrudigadnusd laldyadoniuuansanudasiuiiineadugunsal

a «

A & & I3 a | 3 =
DLANNIDUNE “?NTTUTJNN']QWﬂL'J‘UI‘?W] Amazon Iﬂ&J"USNﬂWiLLUQL@Qﬁqiaaﬂlﬂju 2 Eq@ Ao 51!@

¥

Toyaaau (Training set) uag Yatoyanadey (Test set) Taenansagegluzunuu XML Teyad

kY

199799um 50,000 AMUAALALLAZTA15E1ING 30 59 300 ANFENLALBNETTBAIULENIAINY

a <
ARNLAY

michaelpaul50

'v¢r Simply Do Not Believe All The One Star Reviews
in the United States on December 11, 2017

Size- 48 Pack = Verified Purchase

| use 10 to 15 AA and AAA Amazon batteries each and every month to power a range of professional electrical tools and maters that | must use for my work as a licensed electrician
| have never, repeat, never had the slightest problem with any of the Amazon batteries. | have never had so much as one leak acid or fail to properly fit. As an electrician, the first
thing | de before putting any battery in a tool or meter is test its voltage. Se far | have never had an Amazon that did not register either very strong or excellent before first use. Think
this may be yet another case of folks who can't figure out how to use even the simplest thing giving up in frustration and giving whatever they don't understand a single star. Seams
to happen all too often

140 people found this helpful

Helpful ~ b5 comments | Report abuse

anusznaun 3.3 glJ’JEJEJI’NL@ﬂﬁ’]i%@ﬂ’)’muﬁﬂﬂﬂ’mmﬁﬂLﬁ‘u
117 : https://www.amazon.com/AmazonBasics-Performance-Alkaline-Batteries-

Count/product-reviews/BOOMNV8EOC/

™ Y ' v a < ™
INNMUTENBUTN 3.3 LUUM0E19LeNA1TTANULANIAIUAAILIINIY Amazon 7
Idlusuideilagazvinisadlvansenunlusduuy XML BeagUsznauldle svia (D),

dnnuy (Status) wartilanvedanals (details) Aan nusenaun 3.4

<Review status="Positive" id="2">
<detaila=This is the second time I've bought these. They are easier to install than most screen protectors I've tried. My daughter has an iPhone XR and we really
waorried about her breaking the screen when we got it. These seem to be doing the job. Two of our phones have these on the screens and they work well. The
touch function works fine & they adhere well. < /details>
< /Review>
<Review status="Positive" id="3">
<details>Comes with individual packets that have everything you need. Also comes with a jolder to click onto the front of your phone so you can easily put the
screen on. Im a bit confused though because there is also some instructions on the inside saying there is a back part too but i dont see any materials for
that</details>
o>
="Paositive” id="4">
< is is an awesome Screen Protector and Easy to Install. The package came with three screen protectors, three sets of what you can see on the picture
(except the black border thing that helps you to guide the install). It came with all the things I need. And just like any tempered glass protectors I almost feel
like I am touching the actual screen, because of the similar glass feelings, just like the iPhone screen itself. Coming with three of them also provides me two
spare screen, that should be more than enough for two years. < /details>
</Review>

</Re
<R

mMwusEnaui 3.4 megruenansiegluguiuy XML
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3.3 nsaislueaiian1suunauidnvasuniansal (Classifier Modeling)

<Classifier Modeling>

Unsupervised

- Lemmatization Term Weighting

y N Vector Space

v Stop:Nord Model Classifier Modeling
y Feature Selection Supervised Term

Training set Weighting

amUsznaudi 3.5 Classifier Modeling

Tunsaddlumaiieduunanuidnvesuniansel ssiiduneundniunisussinana

456
he

3.3.1 Mamsgudayanaunsuszulana

TutumeunsunsUszaana wzdunswienenanvseunanuliegluguuy
Inenaztninluussinanalutuneuinluls daasiivunounsll
anyAliiienansumiansdieniuaunsaldidnuseling 6 onans laun
D;:  One of worst electronic items.
D, :  That’s the worst electronic device ever used.

D,:  Bad HDMI.

Ds:  So good
Ds:  This’s a Good electric device!
Dg: Best device

& el' v o v o < v o
VUABUN 1 : N1TAAAILAZNITANAINYA (Stop-word Removal) LUUATZUIUNITAAAT

(% L3

WIedydnwalimuyssuniuenans widvsedydnvalvaituldlidaadenisianguienans

F0E1LBNAITNAINYINNITAAAT
Dy : one/ of / worst / electrical / items
D,: that/’s/the / worst / electric / device / ever / used
Ds;: bad / electric
Dy:  so/good
Ds: good /this /’s /a/ electronic / device
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Dgs:  best/ device

AIBYIBNENTURINYIINTARAELA

Dl:

Dzi

D5 N

2ee

[
U

Tnefidunausail

worst / electrical / items
worst / electric / device
bad / electric

so / good

good / electronic / device

best / device

wmaUN 2 : N15%1 Lemmatization Tagging auidunisiUasurlieglusuuuunaiy

1. TokenizerAnnotator tdunszuiunisdaslasldundannisidernunu Penn

Treebank

worst / electrical / items
worst / electric / device
bad / electric

so / good

good / electronic / device

best / device

2. ssplit [WumsihimfrdunszuiumsinmusessnunuUseloaliu

worst / electrical / items
worst / electric / device
bad / electric

so / good

good / electronic / device

best / device
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3. POS (Part-Of-Speech Tagging) \Uun13fn tag liiumuaaz ngld

Penn Treebank Tagset

Dl:
Dzi

worst (JJS) | electronic (JJ) | items (NNS)
worst (JJS) | electronic (JJ) | device (NN)
bad (JJ) | electric (JJ)

good (JJ)

electronic (JJ) | device (NN)

Best (RB) | device (NN)

4. Lemma JunsihAmilaniendsnsin tag 1191 lemma lagld Wordnet

D1:
Dzi

worst / electrical / items
worst / electric / device
bad / electric

good

good / electronic / device

best / device

Tunaui 3 : Msdmnlanduseun 2 luissuirisuiuaily Dictionary w1 Aty

=] . . o o o o & | o 1 « . = ) a fa @ a 4
13l Dictionary agyinsAnAluAe W A1d1 “hdmi” Faduevetgunsaididnnsednd

wazlilmmgn Dusiu

TUPDUN 4 : NMFas1afLnLenans azidunisiitanamuduRussEnIeAILazLeNans

TugUuuunnees NTuneuil 3 ansauandluzuves BOW Lasail

A15799 3.1 LAAINITUEUDANUFUNUSTEUINIALAZLONETT

W, worst electric bad good best items | device
D, 1 1 0 0 0 1 0
D, 1 1 0 0 0 0 1
D, 0 1 1 0 0 0 0
D, 0 0 0 1 0 0 0
Ds 0 1 0 1 0 0 1
Dg 0 0 0 0 1 0 1
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1NANTNN 3.1 LLRUIT BOW UBNINALLAAIAIIUTUNUS T2 NI 19A 1A

naswan Seanunsauansbiliuanudvesiiiusngluenanstiug Snsae

TURoUN 5 : N13LdonAMENE¥MEAIY Information Gain LaRAna7 lidlduddyean
Wi lluwaluseansnnazanseaza liun1sUsEUIaNaas

o @ =

AwInA1 Info(D) 3arANeulnsy (entropy) Y0eynteya (dataset: D) NiMaaANwIAY

aunnsi 13
Info(D) = —ZP(ci)* log, P(c;) (13)

e D Ao yadeya
A 1 < ! v ]
Plc) fie anunasiluvewsazaanaluyadayatiug

log fv log 37U 2

Info(D) = - [(0.5) logx(0.5)] - [(0.5) log,(0.5)]
=1
91nd uruIMA Info vesusay sub-class lunsay Attribute ¥ uq A28
infolattribute, a) Faduilsituiiszyuiinudeyafiviosnaiienisduun class vostoyalas

14 attribute A Wuinsivaeuiiousndoyaniuaunisn 14

Info(attribute, a;) = z ICZ : * Info(a; ) (14)
i=1

]
a o w

s A o Swaudoyaviamunlu Attribute fitdsinnsan
a Ao sub-class Tu Attribute isn&siansan
] Ao Iuteyalu sub-class q;
Info(Allword, worst) = 2/7 x [-(2/7 x logy(2/7)) — (0/7 x log,(0/7))]
=0.1475
Info(Allword, electric) = 5/7 x [-(3/7 x log,(3/7))) - (1/7 x log,(1/7))]
= 0.7004

Info(Allword, bad) = 1/7 x [-(1/7 x logy)(1/7)) — (0/7 x log,(0/7))]



27

= 0.0572
Info(Allword, good) = 2/7 x [(0/7 x logx(0/7)) - (2/7 x logx(2/7)) ]
=0.1475

Info(Allword, best)

1/7 x [-(0/7 x log,(0/7)) - (1/7 x log,(1/7))]
= 0.0572

Info(Allword, items)

1/7 x [-(1/7 x logy(1/7)) = (0/7 x log,(0/7))]

0.0572
Info(Allword, device) = 3/7 x [-(1/7 x log,(1/7)) - (2/7 x logx(2/7)) ]
= 0.3931

ialarn Info vesumasAnsananns Uit ousesuan saluazidunisuian

Information Gain (/G) Y8ILARZAIUUE) AIBANAITT
Gain(A) = Info(D) — Info(Attribute, a;) (15)

Tne Gain(A) fie Frmnutideievesdtiug
Gainges = 1.0-0.1475 = 0.8525
GaiNgeae = 1.0-0.7004 = 0.2996
Gainy,y =10-00572 =0.9428
GQiNgoy = 1.0-0.1475 = 0.8525
Gainges: = 1.0-0.0572 = 09428
GaiNgens = 1.0-0.0572 = 0.9428

GQiNgoyice = 1.0-0.0572 = 0.9428

= o 1 . 1 o < a 13 1% o a 1 .
LDATUIUAT Gain VDILAASANAIIHUIDYLAT ITNINTLIENIAT Gain %Wﬂll’]ﬂlﬂ

o o

Mmilpglileand uIuAIay IngazdnafliiitedAymsionasoonniunisinal Gain nAlad

[V}
(%

A1 Gain WU 0 LYNAATIIN IR NF198190 198G Uz Wl AN A1 Gain 1Ju 0 Tu

MeANI Avnemludegulinnudfgysieienalsvisiun
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[

Fumewd 6 : n1slmdne (Term weighting) a¢dl 2 sUWUUAN fadl

s v

S‘ULL‘U‘U‘VI 1 : Unsupervised Term Weighting (UTW) Taeluusaaniinusaduil as

Isﬁiﬂl,mwlmummuammmnqmsum UTW #ie tfidf nsldmiinuuy tf—idf WHuisnmsasne

Y

Awnuenaisiuguuuurennweiiiieldlunisdanguuesenarsiinsaiunuiavafignivue
17 e tf Wunsmanudvesdmile anuluusazionas way idf Ade global weight MU
ATMIAIUNAUVDIANLDVBIATTULONENT TNIRENI1TEUUUIMENANAONANTHNRY agaz

aunsawanstunaulaeadl

Fupoudl 1 : e of Abuarwdvosdusazdtogluenatsiiug Tmuiads

o o a L Ce 5
Fupouil 2 : e idf Fan1sMANEIUNaUTDILsAZ AT lULDNA T

N1TATUIININ /dfwwlmﬁmaisuauﬂws idf = loe(N/df) law N ADd1uIuLoNaIT

[

mwm‘luﬂamami e dfﬂammuwﬂmid AT Usmgagﬂi LAYEINITOANUINAIAT idf

Iasalufinagle N = 5

iy = l08(6/2) = 0477
Idfsectric = \og(6/4) = 0.176
ldfpad = log(6/1) =0.778
dfpos = 08(6/2) = 0477
Idfpest = log(6/1) =0.778
Idfiterms = log(6/1)  =0.778

/dfdevice = LOg(6/3) = 0.301

suumauﬁ 3 NNIAUIUMIAT tfidf

Tutupeuiasidumsinerd tf Aldgandaiuen idf wu luenansi 1 asny
A1 3 A1 fie “worst” “electric” waz“items” tapAnnanil AUsngluenasi 1 dan tf 1Ju

1, 1 uay 1 guaeu Wethumean teidf azlanaans aeralul

thidfuos  MONEANST 1= 1 X 0477 = 0.477
idfoos  MONENST 2= 1 X 0477 = 0.477

tf-idflectric Tuonasil 1= 1x0.176 = 0.176



tf-idfclectric Tuonasil 2= 1 x 0.176
tridf e MONE1ST 3 = 1 x 0.176

tf-idfclectric Tuonasii 5= 1 x 0.176

tf-idfoad
tf-idlfbest
tf-idfgo0d
tf-idfgo0d
tf-idlfirems

Hridf seice MONEANST 2 = 1 x 0301
Hridfsoiee MONEANST 5 = 1 x 0301

i soice MLONANST 6 = 1 X 0301

Twonansii 3= 1 x 0.778
Tuonansfi 6 = 1 x 0.778
Tulenasi 4 = 1 x 0.477
Tuonans?i 5= 1 x 0.477

Tuenansfi 1= 1 x 0.778

=0.176

= 0.176

=0.176

=0.778

=0.778

= 0477

= 0477

=0.778

= 0.301

= 0.301

= 0.301

A19199 3.2 BOW wansaiazinuina1luuaaglonansaensiiivtinuuy tfidf

W, worst electric bad good best items | device
D,y 0.477 0.176 0 0 0 0.788 0
D, 0.477 0.176 0 0 0 0 0.301
D, 0 0.176 0.778 0 0 0 0
Dy 0 0 0 0.477 0 0 0
Ds 0 0.176 0 0.477 0 0 0.301
Dy 0 0 0 0 0.788 0 0.301

uInuwazaanaau laedil N, waz N, Aodnwiuvesenalsiuaatauinwasay luAieg199a431d
Tuuenasiegluaatauin 1 1enaisuagAataay 4 Lanais @ A uag C Lansadud
LONANSVBIANIN ¢; PUARNEUINLAZAUAINAINU 91AANS5197 3.1 @1015aUALINUIEAAN

909 Delta TF-IDF

gULLUUﬁ 2 : Supervised Term Weighting (STW) iugﬂLLuuﬁa

1) Delta TF-IDF

Delta TF-IDF saeiinaudfgaesmiinsgatgegnsldaiauaszninenand

1%
Y

d' J P a [J J o a L & 1 a4 &
YUADUN 1 : N1A ff‘I/lLUuﬂ’J’]ﬂJﬂ‘U@QﬂWLLG]@SWW]’EJ%J}IULEJﬂﬁWiUUS] TMNUNAT

'
a

[

fail

2
IS4

29
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TUADUN 2 : KA1 Delta TF-IDF p3usazA1lulondsidue) 99811190

1%

ANUIUNAN Delta TF-IDF 999uiaztanals Lasadl

A15199 3.3 BOW WandAbaziniunA luwsazlana@lsanien1siuunwuy Delta TF-IDF

We 1. ipe(worst)
We, 7 pe(electric) Tuonansi 1
We. ¢ ipe(items)
We. ¢ ip(worst)
We, 7 pe(electric) Tuenans? 2
We - pe(device) Tuonansii 2
We - pelelectric) Tweonansd 3
We r.or(bad)
We.r.pe(g00d)
We rr prlelectric) Tuonansii 5
We.r.10e(g00d)
We e pe(device) luwonansii 5
We 7r.p(best)

W, 7e p(device)  Tulonansi 6

Twenansn 1 = 1+«

Twenansa 1

Twenansn 2

Twenansa 3

Tuenaisn a

Twenansn 5

lwenansa 6

lo (3*o+15
92\3 5+ 1s
3x1+15

:1* 2(
3%3+15
3%x0+15

=1xlo (
92\ 5+ 1s
3%x0+15

:1* 2(
2x3+15
3x1+1.5

=1=xlo (
92\33 3415
3%x2+15

:1* 2(
1%3+15
3x1+1.5

=1=xlo (
92\333+1s
3%x0+15

:1* 2(
1%3+15
3x0+ 1.5

=1=%lo (
92 3+15
3%x3+15

:1* 2(
1%3+15
3x0+ 1.5

=1=xlo (
92\ 341
3x1+ 1.5

=1=xlo (
92\3 3715
3%x0+15

:1* 2(
1%3+15
*1+ 1.5

=1=x*lo (
92\ 3715

=-2.321
=-1.222
=-1.584
=-2.321
=222

=0.736

=-1.584
=-2.321
=1.222

=-2.321
=-0.893
=-1.584

)
)
)
)
)
)
) =-1.222
)
)
)
)
)
)
)

=-0.736

W, worst electric bad good best items | device
D, -2.321 -1.222 0 0 0 -1.584 0
D, -2.321 -1.222 0 0 0 0 0.736
D 0 -1.222 | -1.584 0 0 0 0
Dy 0 0 0 -2.321 0 0 0
Ds 0 1.222 0 -2.321 0 0 -0.736
Ds 0 0 0 0 -1.584 0 -0.736
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2) TF-IDF-ICF

TF-IDF-ICF 1uguuuunisauauiiminauuuy TF-IDF wuudady ey

¥
= o U [

Uadearuanniulumana (inverse Class Frequency: ICF) LielviAnumiinaasdudmsudm

gnindutiogluenanskazaand tng M AsInuIUAaAlUNTWINaU 2 31NR15197 3.1 @115

[

PunAUILNALNAUBS TF-IDF-ICF @9l

£
Y

= ! A ) a o 1 o o L &
YUADUN 1 : N1AN ff‘1/|LUuﬂ’J’]ﬁJﬂGU’eNﬁ’]LLG]@BF’YW]E]QIUL@ﬂﬁ’]iuu‘]

Qe

UROUT 2 : AT idf ADNITIANEIUNAUTBILARZALULDAENTHUS

2

(%
Y

Tupoun 3 : A icf Aetadeanudunduluraiavssunaz A luena T

ICF(worst) =1 + log(2/1) = 1.301
ICF(electric) = 1 + log(2/2) = 1.000
ICF(bad) =1+ log(2/1) = 1.301

ICF(good) =1 + log(2/1) = 1.301
ICFbest) =1+ log(2/1) = 1.301
ICF(items) =1 + log(2/1) = 1.301
ICF(device) =1 + log(2/2) = 1.000

%
Y

TUROUN 4 : KA1 TF-IDF-ICF wasipazAlulonansiie

1x0.477x1.301 =0.620
Wir clelectric)  Twonans?i 1 = 1x 0.176 x 1.000 = 0.176
Wie cilitems)  Tweonans?i 1 = 1x 0.778 x 1.301 = 1.012
W ice(worst) Tuonasi 2 = 1 x 0.477 x 1.301 = 0.620
1x0.176 x 1.000 =0.176
1 x0.301 x 1.000 = 0.301
1x0.176 x 1.000 =0.176
1x0.778x 1301 =1.012
1x0.477 x1.301 =0.620
1x0.176 x 1.000 =10.176
1x0.477x1.301 =0.620
1 x0.301 x 1.000 = 0.301
1x0.778 x 1.301 =1.012
1x0.301 x 1.000 = 0.301

Wi cdworst)  Twonansd 1

Wie celelectric) Tuenans? 2

Wor cHdevice)  Tuonansii 2
Wyr celectric)  Tuonansit 3

Wi c(bad) Tuonansil 3

Wit c(e00d) Tuienans? 4

Wor celectric)  Tweonansdi 5

Wieoood)  Tuenanst 5

Wse cddevice)  Twenans® 5

Wre cHbest) Tuonansi 6

Wi c(device)  Tulenasi 6
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A15199 3.4 BOW wandAbazinviuna luwpaztanasaienIsmuvunwuy TF-IDF-ICF

W, worst electric bad good best items | device
D, 0.620 0.176 0 0 0 1.012 0
D, 0.620 0.176 0 0 0 0 0.301
D 0 0.176 1.012 0 0 0 0
Dq 0 0 0 0.620 0 0 0
Ds 0 0.176 0 0.620 0 0 0.301
Ds 0 0 0 0 1.012 0 0.301
3) TF-RF

TF-RF dAuinende9we9aud (RF) vasdanivun TF-RF laedisinisuee

d' A dl' a al' ¥ 4 z-:l' o o ,oJ Y o
‘I/lfjﬂﬂ’ej 1 LWE]‘MaﬂLaEJ\‘iﬂ’]iﬁ’]iWJEIQUEJ INHAITNN 3.1 F1UITAUINIANUIUUINRUNAIVDY TF-

1Y

IDF-ICF il

& -dl 1 P a [ ' o A I &
Tunauil 1: e ¢f AduanudvesiusdazaNegluenansiug
TUADUN 2 : YA TF-RF ADNITMANEIUNSUTBILARE AT ULDNETHU

WTERF(WOFSf) TLULEJﬂﬂWTI?II ]. = 1 * logz (2 + z ) = 2000

=2.321

Wiepelelectric)  Tuena1si 1 = 1+ log, (2 +

WTERF(WOFSf) TLULEJﬂﬂWTI?II 2 =1=x logz = 2000

Wyr melelectric)  Tuonansii 2 = 1+ log, - 2321

Wi ge(device) Tuonasi 2 = 1+ log, = 1.584

) Tuonasil 3 = 1+ log, - 1.584

Wre re(g00d) Tuonasi 4 = 1 log, = 2.000

W+r re(electric) Twenasai 5 = 1« log, =1.736

Wre re(g00d) Tuonasi 5 = 1 log, = 2.000

Wir peldevice) Tuonasi 5 = 1 log, 2+ = 2.000

( )
( )
( )
( )
( )
Wi melelectric)  Tuonansii 3 = 1+ log, (2 +— ) = 2321
( )
( )
( )
( )
( )
( )

Woe ge(best) Tuonasi 6 = 1 log, (2 + = 1.584



WTFRF(deViCQ)

Tulenansn 6 = 1+ log, (2 +

2
max (1,1)

) = 2.000

AN 3.5 BOW LaAIALazUNINunAN I ULAAZLENE1SA8NIS MIUNMUNLUY TF-RF

W, worst electric bad good best items | device
D, 2.000 2.321 0 0 1.584 0
D, 2.000 2.321 0 0 0 1.584
Ds 0 2.321 1.584 0 0 0 0
Dy 0 0 2.000 0 0 0
Ds 0 1.736 2.000 0 0 2.000
Ds 0 0 0 1.584 0 2.000
4) TF-IGM

32U¥AIND-YINIITILUUNWNARY (Term Frequency - Inverse Gravity

33

Moment : TF-IGM) [20] gniauelninanuldainanensenududuuainishanuasmdnm

SE9PANE A8ANNSaLNNE Ul R

1%
[

v

D

o

a i A & = ° ]
Tupaun 1 : miA if MJUANUDVDIAILAAS AN

a

agfluleanansiug

TURoU 2 : A iem Nduanudvesiudazifinszaeagluusasaaia

1%
Y

. 2
/gm(Worst) = m =1.0
1 1 3
iem(electric) = REDIED] =0.6
. 1
/gm(bod) = m =1.0
. 2
/gm(good) = m =1.0
. 1
lgm(besf) = m =1.0
. . 1
/gm(/fems) = m =10
jom(device) = ————— =05

T (Ax2)+(2x1)

TUADUN 4 : A TF-IGM UpdlsiazAluLoNaNTiLe

IGM(worst)

Tuenasn 1 =

IGM(electric)  Tuwenansd 1

IGM(items)

IGM(worst)

Tuonansn 1

Twenansa 2

1x(1+70x10 =80
1x(1+7.0x06) =52
1x(1+70x10 =80

1x(1+70x10) =80



IGM(electric)
IGM(device)
IGM(electric)
IGM(bad)
IGM(good)
IGM(electric)
IGM(good)
IGM(device)
IGM(best)

IGM(device)

Tuenansy 3

Twenansn 6

Twenansn 2
Tuenansy 2

Twenansa 3

lwenansn 4
lwenansa 5
Tuenasi 5

Tuenansa 5

Twenansa 6

1x(1+70x0.6)
1x(1+7.0x0.5)
1x(1+70x0.6)
1x(1+7.0x1.0)
1x(1+70x1.0)
1x(1+70x0.6)
1x(1+7.0x1.0)
1x(1+70x0.5)
1x(1+7.0x1.0)

1x(1+7.0x0.5)

=52

=35

=52

=8.0

=8.0

=52

=8.0

= 3%

= 8.0

=35

A15199 3.6 BOW WandAaziniunA luLAazlana@sanienIs mununwuy TF-IGM

W, worst electric bad good best items | device
D, 8.0 52 0 0 0 8.0 0

D, 8.0 52 0 0 0 0 35
Ds 0 52 8.0 0 0 0 0
Dy 0 0 0 8.0 0 0 0

Ds 0 52 0 8.0 0 0 35
Ds 0 0 0 0 8.0 0 35

NIMUA 2 8anesiy dufs danes7uu1dniug (Naive Bayes) uag

3.3.2 maadlumanisduunanuidnvasuniansal

lasenud3gainusil iauedanesfiudmsunsdwunanuidnvesunianng

¥

= o

(K-nearest Neighbor) Wiosa1ndanesiufidenldiily

[y

a e d'd a
anasnuniUsed

[y

a

NEOATNA

=

34

o

anosuiauUulnavian

q

lun1sdnng

nasUenu Laglunisasielinanie Naive Bayes Way K-nearest Neighbor agiin1siien

BOW #ilgnnisArunadmvtinA1vedusiaz sukuy uvinisasislama dsinegiesaluil
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1) NsIUUNTTAVUNITaIAI189anas9iu Naive Bayes
ASIMUNUNITTIR288anasiu Naive Bayes LTun1sdinadanisiasieh
ANNIANINTRAIIY wazn1sTuNvInangenatsuiUssendldlunisdwununiansal fum

ddnwseiinduwuu 2 nay

Py | an @ an) = | [Pl (16)
i=1

NENAIVIVNA 6 Lanans sxdienansiiluenansfidmusdniduuan (Positive)

° aa yee & . ° v &
UIU 3 LBNAT LLazLaﬂmimmmgamUuaU (Negative) 91U3U 3 LONAT ANUUITUIAINU

[

unziluvasmdAgiegluwiasienarsiueneataeenainduaglimuuiandy dwaunisd

17

count(a;, v;)

P(ai | 17]) = (17)

count(v;)

' ]
= =

lagd count (a, v)  AeAIANUATRIANT | Nioglundui j

count (v)  AeAAuRTIlUNGNT

watuungassimaunanulaeld Naive Bayes ueaagiinsdliiaranudves

12

o A a = I A A o a I o 1 I [ Pl 1 [ o &
ANAYULUY O Mi@ﬂﬂ@ﬂ’]ﬂ@gluq%ﬂ’] lszwﬂgaqimaamsm’lmmmmm%wu%aqmuu

O 0 anauludne ddhiduiisensulunsaddilenialunisnensalasfanlugud uasiiie

2

nandeen1siansalidsdin1susuann1snae Laplace Smoothing NENSANAIAIIND VD

Toyaiinludnasiay 1 uazuiniiueIAudsINmea1Ai k (219l9AuInYes BOW) 310

[
(9 [

VLA N A waENFUVIvIR m nay Aaudeleaunis Naive Bayes NUFuwaAil

1+ count(a;, v))
k + count(v;)

P(a; | vy) = (18)

Tnedi count (aj, v)
count (v)

Kk

- ' a o A . oA oA,
A ATAITUAVBIATN | ‘I/IE]QIU?]Q&W] J

'
= 1 =

Ao ArmuaTlungud

& i Aaa ° v
AB ATAINNUNTITUINTIUINLYN
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i Jawviu 1, 2 3., n

j gawnfiu 1, 2, 3., m

¥
[

Tulasesudsyarinusidagltanns Naive Bayes Nin1susuannis ulalunis
Uszanaeneuinasdu lneagldlumsuszanamanuinnzsiluveingy wagdszananiaiy

1 ) o o « ! Y1 % % o v ay v 5 o (%
UW‘USLUUSU@QWWI’EJQI‘UﬂQQJ IWEJI%F’]’]UWWUWUENWMQ%‘I@LLﬁﬂﬂ‘l’iﬂusﬂum@‘lm’]i‘U’]Lﬁ‘lJ’eJL’eJﬂﬁ’]i PN

faganelull
1 + count(doc, Class;
P(Class;) = ( ) (19)
NumcClass + count(Class;)
1nen count (doc, Class)  fi® Iuuvetenansneglupaia j
count (Class)) AB FIUIUVDUDNFITVIINRUA
NumClass Aip 91U class Nglun1sasislung
1 + count(w; | Class;)
P(w;|Class;) = 20
(wi|Class;) TotalWord + count(Class;) (20)
JGEN count (w; | Class) e AudvesA / eglungud j
count (Class)) Ao AURTIYBIANNATIRlUNGUN
TotalWord AB FIUIUATIINUA

lwanisvuunAuidnvesuniansaiduddidnnselindsiy Naive Bayes lngld

nslii A tidf
Class = “Positive”

P(Positive) = (1+3)/(2+6) =05

P(worst | Positive) = (1+0.0)/(7+2.52) = 0.1050

P(electric | Positive) = (140.176)/(7+2.52) = 0.1235

P(bad | Positive) = (1+0.0)/(7+2.52) = 0.1050

P(good | Positive) = (140.954)/(7+2.52) = 0.2052

P(best | Positive) = (1+0.788)/(7+2.52) = 0.1878



Class = “Negative”

P(items | Positive)

P(device | Positive) = (1+0.602)/(7+2.52)

P(Negative)

P(worst | Negative) = (1+0.954)/(7+2.395)

P(electric | Negative)= (1+0.352)/(7+2.395)

P(bad | Negative) = (1+0.788)/(7+2.395)
P(best | Negative) = (1+0.0)/(7+2.395)
P(good | Negative) = (1+0.0)/(7+2.395)

P(items | Negative) = (1+0.788)/(7+2.395)

P(device | Negative) = (1+0.301)/(7+2.395)

= (1+0.0)/(7+2.52)

= (1+3)/(2+6)

= 0.1050

= 0.1682

=0.5

= 0.2079
= 0.1439
= 0.1903
= 0.1064
= 0.1064
= 0.1903

= 0.1384

37

o ° Vg a fa Y a d a sy . v
A1919N 3.7 IllLmaﬂqﬁ"\nLLUﬂﬂ?quzaﬂﬂaQUWQ"\nimau@’]@Laﬂmiaumﬁﬁnﬁl Naive Bayes IWEJIGU

ASIAURENALUY tfidf

W, worst electric bad good best items | device

D, 0.2079 0.1439 0.1903 | 0.1064 | 0.1064 | 0.1903 | 0.1384 _
D, 0.2079 0.1439 0.1903 | 0.1064 | 0.1064 | 0.1903 | 0.1384 "g
Ds 0.2079 0.1439 0.1903 | 0.1064 | 0.1064 | 0.1903 | 0.1384 ®
Dy 0.1050 0.1235 0.1050 | 0.2052 | 0.1878 | 0.1050 | 0.1682

Ds 0.1050 0.1235 0.1050 | 0.2052 | 0.1878 | 0.1050 | 0.1682 g
Ds 0.1050 0.1235 0.1050 | 0.2052 | 0.1878 | 0.1050 | 0.1682 :

Tuwansduunanuidnvesuniansalduididnnsetindse Naive Bayes

Taglgnistidnminewuy Delta TF-IDF

Class = “Positive”

P(worst | Positive)

= (1+0.0)/(7+-10.553)

Plelectric [ Positive) = (1+1.440)/(7+-10.553)

P(bad | Positive)

P(good | Positive)

= (1+0.0)/(7+-10.553)

= (1+-7.4)/(7+-10.553)

=-0.2814

= -0.6867

-0.2814

1.8012




Class = “Negative”

P(best | Positive)

P(items | Positive)

= (1+-2.807)/(7+-10.553) = 0.5085

= (1+0.0)/(7+-10.553)

=-0.2814

P(device | Positive) = (1+-1.786)/(7+-10.553) = 0.2212

P(worst | Negative)

= (1+-7.4)/(7+-16.441)

P(electric | Negative) = (1+-4.32)/(7+-16.441)

P(bad | Negative)
P(best | Negative)
P(good | Negative)
P(items | Negative)

P(device | Negative)

= (1+-2.807)/(7+-16.441)

= (1+0.0)/(7+-16.441)

= (1+0.0)/(7+-16.441)

= (1+-2.807)/(7+-16.441)

= 0.6778

0.3516

0.1913

-0.1059

-0.1059

0.1913

= (1+0.893)/(7+-16.441) =-0.2005
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o ° Vg a fa Y a d a sy . v
f1919N 3.8 IllLmaﬂqﬁ"\nLLUﬂﬂ?quzaﬂﬂaQUWQ"\nimau@’]@Laﬂmiaumﬁﬁnﬁl Naive Bayes IWEJIGU

nslwinewUU Delta TF-IDF

W, worst electric bad good best items device

D, 0.6778 0.3516 0.1913 | -0.1059 | -0.1059 | 0.1913 | -0.2005 _
D, 0.6778 0.3516 0.1913 | -0.1059 | -0.1059 | 0.1913 | -0.2005 "g
Ds 0.6778 0.3516 0.1913 | -0.1059 | -0.1059 | 0.1913 | -0.2005 ®
Dy -0.2814 | -0.6867 | -0.2814 | 1.8012 | 0.5085 | -0.2814 | 0.2212

Ds -0.2814 | -0.6867 | -0.2814 | 1.8012 | 0.5085 | -0.2814 | 0.2212 g
Ds -0.2814 | -0.6867 | -0.2814 | 1.8012 | 0.5085 | -0.2814 | 0.2212 :

s InEwUY TF-IDF-ICF

Class = “Positive”

Tuwansduunanuidnvesuniansalduididnnsetindie Naive Bayes lngld

P(worst | Positive)

(1+0.0) / (7+ 3.029)

P(electric | Positive) = (1+0.176) / (7+ 3.029)

P(bad | Positive)

P(good | Positive)

(1+0.0) / (7+ 3.029)

= (1+1.240) / (7+ 3.029)

= 0.0997

=0.1172

= 0.0997

= 0.2233




Class = “Negative”

P(best | Positive)
P(items [ Positive)

P(device | Positive)

P(worst | Negative)
P(electric | Negative)
P(bad | Negative)
P(best | Negative)
P(good | Negative)
P(items | Negative)

P(device | Negative)

= (1+1.012) / (7+ 3.029)

= (1+0.602) / (7+ 3.029)

(1+0.0) / (7+ 3.029)

= 0.2006

= 0.0997

= 0.1597

= (1+1.240) / (7+4.093) = 0.2019

(14+0.0) / (7+4.093)

(1+0.0) / (7+4.093)

(1+40.528) / (7+4.093) = 0.1377
(141.012) / (7+4.093) = 0.1813
= 0.0901
= 0.0901
(1+1.012) / (7+4.093) = 0.1813

= (140.301) / (7+4.093) =0.1172
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o ° Vg a fa Y a d a sy . v
M990 3.9 IllLmaﬂqﬁ"\nLLUﬂﬂ?quzaﬂﬂaQUWQ"\nimau@’]@Laﬂmiaumﬁﬁnﬁl Naive Bayes IWEJIGU

sl i@ TF-IDF-ICF

W, worst electric bad good best items | device

D, 0.2019 0.1377 0.1813 | 0.0901 | 0.0901 |0.1813 | 0.1172 _
D, 0.2019 0.1377 0.1813 | 0.0901 | 0.0901 |0.1813| 0.1172 "g
Ds 0.2019 0.1377 0.1813 | 0.0901 | 0.0901 | 0.1813| 0.1172 ®
Dy 0.0997 0.1172 0.0997 | 0.2233 | 0.2006 | 0.0997 | 0.1597

Ds 0.0997 0.1172 0.0997 | 0.2233 | 0.2006 | 0.0997 | 0.1597 g
Dy 0.0997 0.1172 0.0997 | 0.2233 | 0.2006 | 0.0997 | 0.1597 :

Tuwansduunanuidnvesuniansalduididnnsetindie Naive Bayes lngld

ASAUNNTINALUY TF-RF

Class = “Positive”

P(worst | Positive)
P(electric | Positive)
P(bad | Positive)

P(good | Positive)

(1+0.0) / (7+11.32)
= (1+1.736) / (7+11.32)
(1+0.0) / (7+11.32)

(1+4.0) / (7+11.32)

= 0.0545

= 0.1493

= 0.0545

=0.2729




P(best | Positive)

P(items [ Positive)

P(device | Positive)
Class = “Negative”

P(worst | Negative)

P(electric | Negative)

P(bad | Negative)
P(best | Negative)
P(good | Negative)
P(items | Negative)

P(device | Negative)

(1+1.584) / (7+11.32) = 0.1410
(1+0.0) / (7+11.32) = 0.0545
(1+4.0) / (7+11.32) =0.2729
(144.0) / (7+15.715) = 0.2201

(1+6.963) / (7+15.715) = 0.3505
(1+1.584) / (7+15.715) = 0.1137
(140.0) / (7+15.715) = 0.0440
(1+0.0) / (7+15.715) = 0.0440
(1+1.584) / (7+15.715) = 0.1137

(141.584) / (7+15.715) = 0.1137
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f19141 3.10 IllL@afﬂi"\]’]LLUﬂﬂ']']llzﬂﬂsﬂ@Q'U‘V]'J"U']'ﬁmﬁu@nalﬁﬂﬂi@‘Uﬂﬂ@?EJ Naive Bayes I@EJ

TonstinndnAwuy TF-RF

W, worst electric bad good best items | device

D, 0.2201 0.3505 0.1137 | 0.0440 | 0.0440 | 0.1137 | 0.1137 _
D, 0.2201 0.3505 0.1137 | 0.0440 | 0.0440 | 0.1137 | 0.1137 "g
D 0.2201 0.3505 0.1137 | 0.0440 | 0.0440 | 0.1137 | 0.1137 ®
Dy 0.0545 0.1493 0.0545 | 0.2729 | 0.1410 | 0.0545 | 0.2729

Ds 0.0545 0.1493 0.0545 | 0.2729 | 0.1410 | 0.0545 | 0.2729 g
Ds 0.0545 0.1493 0.0545 | 0.2729 | 0.1410 | 0.0545 | 0.2729 :

Tuwansduunanuidnvesuniansalduididnnsetindie Naive Bayes lngld

SN NTNALUY TF-IGM

Class = “Positive”

P(worst | Positive)
P(electric | Positive)
P(bad | Positive)

P(good | Positive)

(1+0.0)/(7+36.2)

(1+5.2)/(7+36.2)

(1+0.0)/(7+36.2)

(1+16)/(7+36.2)

= 0.0231

= 0.1435

= 0.0231

= 0.3935
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P(best | Positive) = (1+8.00/(7+36.2) = 0.2083

P(items | Positive) = (1+0.0)/(7+36.2) = 0.0231

P(device | Positive) = (1+7.0)/(7+36.2) =0.1851

Class = “Negative”

P(worst | Negative) = (1+16.0)/(7+51.1) = 0.2925
P(electric | Negative) = (1+15.6)/(7+51.1) = 0.2857
P(bad | Negative) = (1+8.0/(7+51.1) = 0.1549
P(best | Negative) = (1+0.0)/(7+51.1) =0.0172
P(good | Negative) = (1+0.0)/(7+51.1) =0.0172
P(items | Negative) = (1+8.0)/(7+51.1) = 0.1549
P(device | Negative) = (1+3.5)/(7+51.1) =0.0774

o ° e a fa Y a g A ey ..
f19191 3.11 IllLﬂaﬂ']i'ﬁ]’]LLUﬂF’n']llEﬂﬂGUE]Q'UV]'J'ﬂqimau@nalﬁﬂﬂia'UﬂﬁW]EJ Naive Bayes I@EJ

TgnshdndnAwuy TF-IGM

W, worst electric bad good best items | device

D, 0.2925 0.2857 0.1549 | 0.0172 | 0.0172 | 0.1549 | 0.0774 _
D, 0.2925 0.2857 0.1549 | 0.0172 | 0.0172 | 0.1549 | 0.0774 "g
Ds 0.2925 0.2857 0.1549 | 0.0172 | 0.0172 | 0.1549 | 0.0774 ®
Dy 0.0231 0.1435 0.0231 | 0.3935 | 0.2083 | 0.0231 | 0.1851

Ds 0.0231 0.1435 0.0231 | 0.3935 | 0.2083 | 0.0231 | 0.1851 g
Ds 0.0231 0.1435 0.0231 | 0.3935 | 0.2083 | 0.0231 | 0.1851 :

2) ASIMUNUNITAIAIY K-nearest Neighbor (KNN)
KNN 1l udanesviunldlunisdangudeyailududoudlade 49351

aunsnasiumanivseansnmlausiteulanldlunisdnaulassinnududeouiniu lneasly

[ 1 %

wdnmsssudisudeuadiaule () fudeuadiandnnaulifeudrminlunddoua Wensiaaeu
Y Y Y 9 U

o
% v =* o !

faya x Wupdneadanungule wasdmndeya x adnepdsiunaulauiniian ssuufazdn

Y 9

Joyalviveya x 1 luaglunguiu uslun1sdnduladn x szadeiuteyalundulaluadedoya

Y
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a2

£

avuagiunsimuna k (A1 k Aensienteyadnuiu k fneglng x uniigraniiatsun) 1wy

TumsduunszAuazkuuUNIAsaiivoyast 5 nau wagAmue k=5 NMendRInnsUseanana

Y

1 4 % U PN 1 ¥ PN 5 1 d' [J U ! d'
WU31 vaa 5 aummmmaqiﬂa X UMNNFAUU U1INN{UN 2 91UU 3 6N LASHIINNGUN 1

a

I 2 i seuuiagiiansandeya x liegnaui

[
v

auyRlitienansuriisalineafivaduadidnnselindvianun 5 wnais fe

D, :  One of worst electrical items.

D,:  That’s the worst electric device ever used.
Ds:  Bad HDMI

Ds:  So Bad.

Ds:  This’s a Good electronic device!

A15719% 3.12 Tueailas1eiseAuATLULUIATIRIY KNN Tngnistidviinaieg tridf

W, worst electric bad good best items | device
D,y 0.477 0.176 0 0 0 0.788 0
D, 0.477 0.176 0 0 0 0 0.301
D, 0 0.176 0.778 0 0 0 0
Dy 0 0 0 0.477 0 0 0

Ds 0 0.176 0 0.477 0 0 0.301
Dg 0 0 0 0 0.788 0 0.301

A19197 3.13 TULAAILASIERTEAUALLUUUNINTINIYE KNN Mstauvtinaaie Delta TF-IDF

W, worst electric bad good best items | device
D, -2.321 -1.222 0 0 0 -1.584 0
D, -2.321 | -1.222 0 0 0 0 0.736
Ds 0 -1.222 -1.584 0 0 0 0
Dy 0 0 0 -2.321 0 0 0
Ds 0 1.222 0 -2.321 0 0 -0.736
Ds 0 0 0 0 -1.584 0 -0.736




A15199 3.14 TUAAIASIZNTLAUAZLUUUNINTUNIY KNN aensiiunvinane e TF-IDF-ICF

W; worst electric bad good best items | device
D, 0.620 0.176 0 0 0 1.012 0
D, 0.620 0.176 0 0 0 0 0.301
Ds 0 0.176 1.012 0 0 0 0
Dy 0 0 0 0.620 0 0 0
Ds 0 0.176 0 0.620 0 0 0.301
Dy 0 0 0 0 1.012 0 0.301

A15199 3.15 LULAAILASIZNTLAUALUUUNIATUINIY KNN Taenisiiunvinae e TF-RF

W, worst electric bad good best items | device
D, 2.000 2.321 0 0 0 1.584 0
D, 2.000 2.321 0 0 0 0 1.584
D5 0 2.321 1.584 0 0 0 0
Dy 0 0 0 2.000 0 0 0
Ds 0 1.736 0 2.000 0 0 2.000
Ds 0 0 0 0 1.584 0 2.000

A15199 3.16 LUAAIATIZITLAUALLUUUNINTAUINIEY KNN Taen1stiinvinaneie TF-IGM

W, worst electric bad good best items | device
Dy 8.0 52 0 0 0 8.0 0

D, 8.0 52 0 0 0 0 35
Ds 0 52 8.0 0 0 0 0

Dy 0 0 0 8.0 0 0 0

Ds 0 52 0 8.0 0 0 35
Ds 0 0 0 0 8.0 0 3.5

. av v S & v = & v
N3¥UIUNTT pre-processing Nisunauslutu Aaglaenaisdududaya
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3.4 M3INYUEANTNINVRIAIAINNGULBNETS (Evaluation)

Judmvesnsusadudssdnsamuuuinaeniienisduunanuaniasieunield
nshihvdniueneiu Tngagyssidunagnsvesnisiwunanuidnmemeadanisinaininy
sedn (Recall), MyinAuLiugn (Precision) wag n15inaaN (F-measure %30 F1) lngazdl

[%
Y

TuUnaUeail
3.4.1 Mmsilueaivanisdnnunnguvasuniansallyldy

WudunauraInIsue1 lunan1saununiIansalduadiannseatindunlaly

a Y aa

NMFRTERIURAsaiggelalsuneItuaumBianvsetindiug arsineglunguls lagasd
153U “dorny” 1Whan umliasrliasigiindernuniinangnineglungyla
Wolaluinaiian1s9 I ununiIansaiauadidnnseinduan auisaulunldan
v a & ovd a & < ¢ Aa
naudenNuLansnNAnunETelalUwansaudnmuliluiuled Amazon Ndinsuansay

¢ -~
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Diey : impressive and good device.
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o w d\'LSJ % 1

A15719% 3.17 LanIAIEAUNLANAIAIANIUNTZUIUNNT pre-processing Tun1snegeu NV

<

Document JaAUNHIUNTZUIUNTS pre-processing

New impressive / good / device

WoeldadiAyandeanunaninuaaiuua nagldlumanasisfunie
[ a= Y o a L83 a 3 =] [ dy
danesviudaulunMeTzitenuLansauAaiiy tngazdl 2 Tuea fadl
(1) msilumalulgluduununiansalaae Naive Bayes
lunsinnguienanstenud1un v 8UsslliuaInuasInAIINLIY
<) { o v I I ' o J N v PRy
Juvesudazaluenans lngldanuiiaziduvesusazangnauinlinewmit luiiay

Uszdiunnyneana svnnAseiiuluaaidlegegn szasulaienansiunyseidiueglungy

i
n
vyp = argmax P(v;) X l_lP (a;|v) v €V (22)
i=1
d' = o 1 = A 9 T °
INNAUNIIN 3.7 ‘ljflm‘wumiﬂ VNB ﬂaLaﬂa’li‘VlN’mmi‘imﬂqm FIFTNNINATUIU

auhasduiieUssiliunana fiazaatanuaidiv lne P(Class) = 0.5 Tunneand azlai

Tupanmssuunurdasaifisinslimnmuuu tidf
Wa1saulu Class = “Positive”
View = P(Positive) x P(good|Positive) x P(devicelPositive)
=(0.5) x (0.2052) x (0.1682)

= 0.01725732

W15l Class = “Negative”
View = P(Negative) x P(eood| Negative) x P(device| Negative)
=(0.5) x (0.1064) x (0.1384)

= 0.00736288

NHAGNS U1 WA ULA T Dy HudAA0U 9z 0 uey 7 0.01725732 Tu

1%
v =

Class= “Positive” 110N Class = “Negative” A4 u3asula11 Dy Tneglunauves

Positive
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Tumanissuunuriansaififinisisimniuwu Delta TF-IDF
W15ty Class = “Positive”
View = P(Positive) x P(good|Positive) x P(devicelPositive)
=(0.5) x (1.8012) x (0.2212)

= 0.19921272

Wa1seulu Class = “Negative”
View = P(Negative) x P(good| Negative) x P(device| Negative)
=(0.5) x (-0.1059) x (-0.2005)

= 0.010616475

i 3

NHAG NS U1 WIBAULA T Dygy HudAAuU19z 0oy 1 0.19921272 Tu

v
Y =<

Class= “Positive” 11031 Class = “Negative” At ui@sulA11 Dypy 008 lunguves
Positive
Tupanssuunurdasaiiiinsliiminduuy TFDFICF
Wasadlu Class = “Positive”
View = P(Positive) x P(good|Positive) x P(device[Positive)
= (0.5) x (0.2233) x (0.1597)

= 0.017830505

W50l Class = “Negative”
View = P(Negative) x P(eood| Negative) x P(device| Negative)
= (0.5) x (0.0901) x (0.1172)

= 0.00527986

NNAANS V198wt ula 91 Dyey ufiararnuurvziduey 0.017830505 Tu
Class= “Positive” 11031 Class = “Negative” At ua@sula1 Dypy 908 lunauves
Positive

T PMANITIBUN UM TUNTNS WUn AU TF-RF

f1s5aulu Class = “Positive”
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View = P(Positive) x P(good|Positive) x P(device[Positive)
=(0.5) x (0.2729) x (0.2729)

= 0.037237205

W1saulu Class = “Negative”
View = P(Negative) x P(good| Negative) x P(device| Negative)
= (0.5) x (0.0440) x (0.1137)

= 0.0025014

b 3

NNAFNT V190 WAzt ulA T Dyey duslararnuurvziduegf 0.037237205 Tu

1%
L

Class= “Positive” 11031 Class = “Negative” At udaasula1 Dypy 908 lunguves
Positive
Tunanssuunumasaiinslaiminduu TF-IGM
Wa1saulu Class = “Positive”
View = P(Positive) x P(good|Positive) x P(device[Positive)
=(0.5) x (0.3935) x (0.1851)

= 0.036418425

W5l Class = “Negative”
View = P(Negative) x P(good| Negative) x P(device| Negative)
=(0.5) x (0.0172) x (0.0774)

= 0.00066564

NNAGNT V190 Wi UlATT Dyey Husiaarnuu19vidueg i 0.036418425 Tu
Class= “Positive” 11031 Class = “Negative” At uia@sula1 Dygy 008 lunguves
Positive

) msihluwalultludwununiansalnieg KNN

V1 — 4%+ 02— 4202+ + (Pu— qn)? = (23)

zn:(l’i - q:)*
i=1
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= [ ' ! Py 1Y d'
NENNSN 20 WunsmAszgeneseningenatsiidnlnl duynienansied
Tulueadinenanslafianulndidesiuenarsimdnunlmiunniian lnga1seeegnedadasuandin
Y 9 v W & = a a ¢ a =
wnansiislndlndifesiuenatstus wn FelulassnulSygrinusiasiasuenalsn

IndiAganniian 3 uag 5 onans lneisesaintdesliunn

A ITLAANITIUNUNIANTAIAUAIDIANNTaTNds8 KNN Tagldnisliinin
AU tfidf 91989ANIIRINTUINAITNN 3.2

PR RN GRS TR R R

Dyey : impressive and good device.

o w d'\'LQJ % 1

A15199 3.18 AEIANLANAIRINEIUNTZUIUNTS pre-processing lun1snegeu TF-IDF

o

Word impressive good device

Do, 1 1 1

Tiwdnalulenansse1eig thidf
Wiog = 1 * 0477 = 0.477

Woneo = 1 *0.301 = 0.301

W5l Class = “Negative”

Dy = [ldgooa — Newgooa)* + (Oldaenice = NeWaenice)?
= /(0—0.477)2 + (0 — 0.301)?
_ 031813

Dy = [Oldgeq — Newsoo0)? + (Oldaenice = NeWeenice)?
= /(0= 0477)% + (0.301 — 0.301)2
_ 0.227529

D3

\/(Oldgood - NeWgood)2 + (Olddevice - Newdevice)z

V(0 —0.477)% + (0 — 0.301)2

0.31813

N15autu Class = “Positive”
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D4 = \/(Oldgood - NeWgood)2 + (Olddevice - Nerevice)z
= /(0477 — 0.477)2 + (0 — 0.301)2
= 0.090601

D5 = \/(Oldgood - Newgood)2 + (0ldgeyice — NeWgepice)?
= J(0.477 = 0.477)% + (0.301 — 0.301)2
=0.0

Dﬁ = \/(Oldgood - NeWgood)Z + (Olddevice - Nerevice)z

V(0 —0.477)% + (0.301 — 0.301)2

0.227529

Farsanlaeld K = 3 azdiuin wwnasiflanulndifeatu Dyy mnﬁqm A9 Ds, D, WAy
D, uaiu Faenansiiindidsaduienansiidiunlvsinniianoglunay Positive S1uau 2
\onans uareglungu Negative $1uau 1 1onans faudsanunsoagulédn Dy Tneglundy
Positive

farsanleeld K = 5 9gfiuan wnansiiimulnalAesiu Dyay Mﬂﬁqﬂ A8 Ds, Dy, D,
D uag D; auady Faenansiilndifssiuienansiiidanlustunniigaeglungy Positive
13U 3 1onans aglungu Negative 31U 2 LBNas ﬁaﬁuﬁqmmsaaqﬂiﬁdw Dyew 398g/lu
nau Positive NMsldlumanistuunszauavkuuuinsalduddiinnselindsie KNN Tagld

ASIAUNNINALUY Delta TF-IDF 91999ANRa15ad1Inans1e9 3.3

PR AN PG ARR IR VR RLRY

Diey : impressive and good device.

!
o w al\/LYJ [ 1

A1319% 3.19 AdAYNIANSRINNIUNTZUIUNTT pre-processing Tun15nagey Delta TF-IDF

o

Word impressive good device

Drew 1 1 1

Tyinndnanluenanseiiegnanie Delta TF-IDF

10+ 0.5
Wgood =1x lng (1*0+0.S) =0

1x0+ 0.5
Wievice = 1 * log, (1*0+0.5) =0
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Waseulu Class = “Negative”

Dl = \/(Oldgood - Newgood)2 + (0ldgevice — NeWgevice)?
= (0—0)2+ (0 —0)?
= 0.0

DZ = J(Oldgaad - Newgaad)z + (Olddevice - Nerevice)Z
= /(0 —0)% + (0.893 — 0)?
=0.893

D3 = \/(Oldgood - NeWgood)2 + (Oldgevice = NeWgepice)?

V(0 —=0)2+ (0—0)2

0.0

N15aulu Class = “Positive”

D4 = \/(Oldgood - NeWgood)2 + (Oldgevice = NeWgepice)®
= /(=3.700 — 0)2 + (0 — 0)2
= 3.7

DS 2 \/(Oldgood \/ Newgood)z + (Oldgevice — Newdevice)2
= /(-3.700 — 0)2 + (—0.893 — 0)?
=4.593

Dé = \/(Oldgood - NeWgood)Z + (Oldgevice = NeWgepice)?

J(0—0)2 + (—0.893 — 0)2

0.893

Fansanlagld K = 3 audiudn wnansiisianulndiAes v Dy mﬂﬁqm A8 Dy, D, Lag
Ds Mud iy Faienansilndidestuienansidrunlmisnniigreglungs Negative $1u2u 2
ionans wavaglungy Positive S1uau 1 1onans fauisanunsnasuldan Dy dnoglundu
Negative

farsanleeld K = 5 azWiudn wnansiflenulndl@esiu Dygy 1ndidn Aa Dy, Dy, D;,

D5 WAz Dy MUa1ey Faenarsilnafesiuienansiiinantmisiniianeglungy Negative
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[

91u3u 3 wenas aglungu Positive 313U 2 1anans Aeiudsaunsoagulain Dyay neglu
&y Negative

AMSLElULAANITTIUNTEAUALLUUUNIN S AUAIBLanNTafindnay KNN tagly
sl INA LY TF-IDF-ICF $n98saniildRansanainmsneit 3.4

PR RN GRSV RLEY

Dyey : impressive and good device.

o w QVLQJ % 1

A19719% 3.20 ANdIANANSIINEIUATEUIUAIT pre-processing lun1snaaeu TF-IDF-ICF

o

Word impressive good device

Drew 1 1 1

Wi luenanssegnedie TE-IDF-ICE
Wiog = 1 *0.477 * 1.301 = 0.620

Wioio = 1 *0.301 * 1 = 0.301

Wasaulu Class = “Negative”

Dl = \/(Oldgood v Newgood)2 + (Oldgevice — Newdevice)z
= /(0—0.620)2 + (0 — 0.301)?
= 0.921

DZ = J(Oldgood - Newgood)2 + (Oldgevice = Newgepice)?
= /(0 —-10.620)% + (0.301 — 0.301)2
= 0.620

D3 = \/(Oldyood - Newgood)2 + (Oldgevice — Newdevice)z

V(0 —0.620)% + (0 — 0.301)2

0.921

N150utu Class = “Positive”

D4 \/(Oldgood - NeWgood)2 + (Olddevice - Newdevice)z

J(0.620 — 0.620)% + (0 — 0.301)2

0.301
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DS = \/(OIdgaad - Newgaod)z + (Olddevice - Newdevice)z
= /(0620 — 0.620) + (0.301 — 0.301)2
=0

Dé = \/(Oldgood - Newgood)2 + (Oldgevice — NeWgevice)?

J(0=0.620)2 + (0.301 — 0.301)2

0.620

farsanleeld K = 3 audiudn wenasitanulndifesiu Dy mﬂﬁq@ Aa Ds, D, Ay
D, muddy duenarsfilndifestuienarsiiirunlminniianeylungu Positive $1uru 2
\onans uareglungy Negative $1unu 1 1onans fsusanunsoagulédn Dy Tneglundy
Positive

farsanlaeld K = 5 9z wnansiifiaulndi@esiu Dyay maﬁqm A8 Ds, Dy, D,,
Ds way D; muddy duenansiilndidssiuenarsiidiunlminniigaeglungy Positive
91U 3 Lenans aglungy Negative 31U 2 LaNaNT é’aﬁ?uﬁqmmmagﬂlﬁ’h Dyew 008U
ﬂEj&J Positive

nshdlanan1sIunsERUAzLUNUNINSalduAdiannsaidndeig KNN Iagld

ASIAUNNTNALUY TF-RF 91999AMIIRAANTUIINANTIA 3.5

PR AN G AR IR U RLRY

Diey : impressive and good device.

'
o w n:{VLQI v 1

A15199 3.21 AdANLANEIRINEIUNTEUIUNTS pre-processing Tunsnegeu TF-RF

o

Word impressive good device

D 1 1 1

Trindnenluenansieg1amie TF-RF

1
max(1,0)

Weood = 1x log, (2 +

) = 1.584

Wde\//'ce =1= logz (2 + ;) = 1.584

max(1,0)

W5l Class = “Negative”

Dl = \/(Oldgood - NeWgood)2 + (Oldgevice — Nerevice)Z
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V(0 —1.584)% + (0 — 1.584)2

= 2.2401

Dy = [(Oldgopd ~ Newsooa)? + (Oldsenice = NeWaerice)?
= /(0 —1.584)2 + (1.584 — 1.584)2
= 1.584

D5

\/(Oldgood - NeWgood)2 + (Olddevice - Nerevice)z

V(0 —1.584)% + (0 — 1.584)2

2.2401

N5ty Class = “Positive”

D4 = \/(Oldgood - NeWgood)Z + (Olddevice - Nerevice)Z
= /(0 —1.584)2 + (2.000 — 1.584)2
= 1.6377

DS = \/(Oldgood 3 NeWgood)2 + (Oldgevice = Newgepice)?
= /(2.000 — 1.584)2 + (2.000 — 1.584)2
=0

Dé > \/(Oldyood £ Newgood)2 + (Olddevice - Newdevice)z

J/(2.000 — 1.584)% + (0.0 — 1.584)2

1.6377

Farsanlaeld K = 3 azdiuin wwnasiflanulndifestu Dyey mmﬁq@ A8 Ds, D, hag
D, muddy Fuenarsiilndifestuienarsiiirunlminniianeylungu Positive $1uru 2
\onans uareglung Negative $1uau 1 Lonans fsdusanunsoagulddn Dy Tneglundy
Positive

Farsanlaeld K = 5 azdiudn wnansfisianulndifesiu Dy mm’?iqm A8 Ds, D,, Dy,
Ds uag D; awdwy deenansiilindidesiuionansiiirunlnsiunniigaeglungy Positive

13U 3 1onans aglungu Negative 31U 2 1onans fanudsaunsoagulain Dy Inegly

n&y Positive
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N ITUAANITIIMUNT LA UASLUUUNI NS AUABLENNToTndse KNN Tagld
ASIAUNNTNAMLUY TF-IGM 91999A A IINITUIINATTINA 3.6

PR RN GRS U RLRY

Dyey : impressive and good device.

o w d‘/L?J [ 1

A19199 3.22 AEAYTLANAIDINEUNTZTUIUNTT pre-processing lunsnageau TF-IGM

o

Word impressive good device

Drew 1 1 1

Wiimindluenanssegnedng TE-IGM
Wiog =1*(1+7.0%1) =70

Weevice = 1 * (1+70%05)=35

Wasaunlu Class = “Negative”

D,

\/(Oldgood - NeWgood)2 + (Oldgevice — NeWgepice)?

V(0 =7.0)2 + (0 — 3.5)2

7.82623792125

O
N
I

\/(Oldgood X« Newgood)z + (Olddevice - Newdevice)2

J(O0=7.0)% + (3.5 —3.5)2

7.0

)
(S
I

\/(Oldgood - NeWgood)Z + (Oldgevice = NeWgepice)?

V(0 =7.0)2 + (0 —3.5)2

7.82623792125

N150utU Class = “Positive”

\/(Oldgood - Newgood)2 + (Olddevice - Newdevice)z

Dy
= /(7.0 = 7.0)2 + (0 — 3.5)2
= 35
DS = \/(Oldgood - NeWgood)2 + (Oldgevice — Newgepice)?

V(7.0 =7.0)2 + (3.5 — 3.5)2
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=0

S
(o)
I

\/(Oldgood - Newgood)2 + (0ldgevice — NeWgevice)?

J(O0—=7.0)2 + (3.5 —3.5)?
=70

farsanleeld K = 3 audiuin wnasitanulndifesiu Dy mﬂﬁq@ fAa Ds, D, @y
D, muaiu Faenansiindidsstuienansiiulvsisnnigaeglungy Positive S1uaw 2
\onans uareglundu Negative $1uau 1 1onans fsdusanunsoagulédn Dy Tneglundy
Positive

farsanlaeld K = 5 9z wnansiisianulndi@esiu Dyay maﬁqm A8 Ds, Dy, D,,
Ds way D; muddy duenansiilndidssiuionarsidunlminnfigaeglungy Positive
I1U3U 3 Lenans eglungu Negative 31U 2 LaNANS é’@ﬁu'uﬁﬂamqiaaqﬂlﬁd’] Dyew 008U
ﬂEj&J Positive

3.4.2 M5INUTEANTNINYDIAIIANGNLBNETS (Evaluation)

nyinUssaninmvesindanguenandutuneunsUssdulnadielflunsdinngy

wnansnounsunlUldnuadeilagialu agldinadauasgruidenldiuegaunsvans 7

138N NFINAIAIINTEAN (Recall) N15TRAIAINUKILET (Precision) kazn1sInAT F-Measure

ADE

A1519% 3.23 $28879 Confusion Matrix

Prediction
N=50
Class 1 Class 2
= Class 1 a2 5
2
(@]
< Class 2 8 45

1. M3inA1ANSEEN (Recall)

APl wiay class flenanssuau 50 1eNa1s T95WVAY 100 LONEANS
waglun1sdnuunenalsenludiinuelagnaeswminaiuass (TP) wagviuneiia (FN) aglaa
Arwsyanduioluil

R(class 1) = 42/(42+8) = 0.84
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R(class 2) = 45/(45+5) = 0.90
Frathd Average Recall = (0.84+0.90)/2 = 0.87

2. MIINAIANLLIUEGT (Precision)

APl wiaw class flonansduau 50 0na1s T95wV9AY 100 LONANS
waglunisdnuunenatsanludfinueldgneewmiuaiuass (TP) uagvinnglignaesmiuaiy
34 (FP) 2gldauuiugiiwioluil

P(class 1) = 42/(42+5) = 0.8936
P(class 2) = 45/(45+8) = 0.8490

Farfu Average Precision = (0.8936+0.8490)/2 = 0.8713

3. M5IAA1 F-Measure
AonaLAyTEIINAIAULINE LA AR IS ZENAUNTALARITIEN
Aol
F-measure = 2 * (0.87*0.8713)/(0.87+0.8713)
= 0.8706

3.5 MsUFuUszanSMnlaeaman1 TN
3.5.1 Ugyi191nn13%1 Lemmatization

dlosanmsi Lemma Wunisivdsudmlieogluguuuudaiu fogradu
f1 This’s avgnitdenudu this, be wazdoimgiies ilvidursifnasonisuansauidn
p19gnUAsuLlatly 1wuddn don’t Werunssuiunmsdsugudilieglusuuuudafuids
2l#E117 do uazd1in not Faasitudn wnasseniignueneenainfuriliauming viesn
thwinvesiiuAsunladly i
| don’t like this device. agl@f131 1/ do / */ not / like / this / device / .

LAZAINADE1T 1B UALLIAULATT NFINEIUNITVN Lemma Az ladnuse ey

[ ' |
= = o A

W lunsuszasanameniieg1e inllimunngswudsinnlalilainadunisuansausdn

wignianAwIn ibldszesanlunsusEakauIN Ty
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3.5.2 Ugydnunsldnnen

Wesndeyaildlunisasradlumaduenaisdoninuuaniaiudni

¢ a A

WAenduddiannselind MUalvneauaiusadiundsuwansnnuaaviutazlinzuuudud

(%
Y

wue ba viliiAedgmidiunisldniw Asnisldeiluianununeg wIeludlunauiynsy

1
v v =

(Unknown word) ¢iatiu 3alaiinisuinauiynsuanldiiednnsesdmaiduoanty wmsizen

wiadulilafianuning visedamadensianguianans

File Edit Format View Help
baddddsandra=1
S000000000000000 =1
wompwomp=1

trejuo=1

hummm=1
zz777777772777272=1
Jimmy=1

ahhh=1

wwiiwhy=1

emma=4

s2=1

s3=1

jennysue=1
arghhhhhhhhhhhhhyes=1
WOWMWAAWAWA =1

AMwUsENauN 3.6 $Ivg19 Unknown word
3.6 A29819%U19DIUSLNTY

Megrmtnaensinuredusunsuiiszdiauaseuun1sAIvaLteyaliaunaly

NSIMUNAIINSEN

as:vdoumsdrkSumshuuandiuidnnidoyaliavqa

ﬂ A Method of Imbalanced Sentiment Classification
R

S

Select Training data :
@ 10010

100:20

100130

TDF
© Osta TF0F
 TRCFIDF
 TRRF

TFGM

ML Aigorithms :

(® Nahe Bages
Kol
oLl

AMNUSLNBUN 3.7 F9g 19U UTWASY



