LAMPIRAN

Lampiran 1 Kode Program dan Hasil Scraping Komentar Youtube

Menggunakan Google Colab dengan Bahasa Pemrograman Python

1. Import Library dan Fungsi untuk Scraping Komentar Youtube

1. Import Library

© ievort pandas w pd
from googleapiclient.discorery inport build

2. Fungsi untuk Scraping komentar

Sof video_coments(video_1d):
* owty 1ist for storing reply
ropliss = 1]

& creating youtube resounce abject
youtube = build(‘youtube’, ‘v3', developerkey=apl_key)

 retrieve youtube video results
Vidoo_respanse = youtube.comentTheaats (). 115t (parte"saippot, replics ', vidooldeyidoo_id).execute()

2 iterate vidwo response
hile video response:

& extracting roquired info
& From each result object
For Ites in video_response"itess ']

& Extracting comsats ()
ublished = Ateml’snippet’ [ toplevelament [ satppet® )[“publishosart
wior = iten] satpper” ][ 1 snigper B

3 Extracting commnts v
Comuat o item[*saippet’ ][ toplovelConsmt” )["salppet ][ tektBL
ikeCount = Stem|*snippet ][ *topLevelComent '] " snippat: 328

replios. sppons([published, wser, comment, 1ikeGount

3 counting nuster of reply of coment
replycomt = Stem ‘salppet’]["tatalheplydluny

® iterate theough 311 reply
For reply in Stas]"replies 33

# Store reply s list
sceplies. ppend(reply)
roplics. append( [published, us

3 peint comsent with list of Mpl|
speint(coment, replies, end 3¢

& eopty roply list
sesplies = (]

2. Proses Scraping

Proses Sraping
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3. Ubah Hasil Scraping ke DataFrame

4. Ubah Hasil Scraping ke Dataframe

© =
o

columse! T 9o P ‘. *HkeCount'])

E
F

authorolsplamase

Mois SXa2n It . 01 US 3j3 Lesh muaije...

2026.01-15T19:25.262

a e n o0

Iwastor .
amURnatiIBs  Manding Kasih Insentf av _sh _.mengurang..

[ langka o honcha

228 20251219T2201.282
229 2025-12.20T10:26:312
230 2025.1220T132437Z

231 rows x 4 calumns

@eo0eking  SCOMUTYE whwk..<DYG udth tedanjur bell meb..
@persbaay.  Ruogeking 3ok Roviewss tontang motil L ..
yo2.Sch ot .

~oeN-1 oo0oo0o0o0

4.

Simpan Hasil Scraping ke file .csv

[5. Simpan Hasil Scraping ke file CSV B

af.to_cov( youtube
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Lampiran 2 Kode Program dan Hasil Preprocessing menggunakan Google
Colab dengan Bahasa Pemrograman Python

1. Import Library dan Import Data

Import Library

irport pandas a pd

Leport muepy 3 0p

from ltk.corpus aport stopwonds
ieport re

ieport altk

ALtk dounload(*stapaceds ')
Altk.donload(wordast ")

From nltk.sten Leport PorterStewser
Fros nltk.stem Leport LancasterStemeer

[nltk_data] Oownloating package Stopeonds to /root/altk_data...
[nltk data]  Unaigplng Corpora/stopwonds.
[altk data] Ooanloading package sordnat to /reot/nlts_data. .

2. Import Data

© from pocwle.colab imort deive
Grive.mount (*/content/drive’)

. Mounted at /coatent/éelve

Leport pandas s pd

il path = Gata Komntar _Youtube_Teelas UIL_Labslcloamsd.csv’

& Attempting to read th CSV directly with Comma as séparator.
& Rusoved o0 bad limeie"skip® a5 it wight Interfere i clieuct parsing 1F haader 1 Compliry
data = pd.read_cavifile_path, encodlage'latin)’, sepe’;’

& Rename “Latel” column to “pelabelan’ for Consistency with subsequnt steps &
1 "Label’ in Gata.colusns.
data.ronime(colimmcn  "Label"; ‘palsbelan’), laplace=Trus)

ata.info() g
ata el ()

<Class "pandas.core, Frame. Databrame’>
Index: 2298 entries, ® to 23297

Data coluwes (total 3 colusas):

® Colum  MonMad Count Oty /

Tejauthor 2198 nom-eull  chject
comsent 2297 nom.eull  cbject
floates

o
1
2 pelatelan 2297 nom-eull
dtypes: Floatsa(s), object(2)
nomory usage: 5484 KE

I zauthor

PROSES CLEANING

aata.dnfo() . aat
ata.mead) b 81 Gataframe data’ utama.

L = i, totapl sespertahaskan weua kolom yang ada.
ctans pamtacore e Dutsbeams'> \ <t ) BroceTren)
Nngsindon: 304 emirioe 5 3397 7
Data colums (totad 3 ey

0 aGensmrions
1 5066 Tau i 03 metanya pameriah M £ 0.
2 10 dtypes: Floatsa(1), object(2)
s 20 wonory usage: 71.2¢ K8
. ENPA2  Lagan udsh kaya orang Dani a8 jad WNI 5o 10 Iviauthor comsent  pelabelin
° @Gendowariono Omon g/ 330770 10
Cari Duplikat Data 1 @SCI5066  Tau kan ga Kompalenya pemenntan razim I, g 10
© & renaian Dl outa it pds ol “comen 2 Pk 10
he prov 6 - St et e et o)
incarrectly ﬂl‘-\l the Cutaframe to only Include duplicated rows. 3 10 Gak PEKLDZ .. 20
£ 1 ant 10 S6untify Gplicates, then remcve thim from the orginal 'dsta’ Gatafrase Later.
4 @KPQ262  Lagian ussh kays orang baru 3% J8d WNI 7 eE 10
& Calulats and display duplicated coments withiut altering the main ‘dita’ Ostabrame
vplicated.camments  dutafdata. dlicated (subsete"canemnts keopebaise)] & Raaryottee Otpu pamerrtan ys 10
pelnt{F dunlah data Guplikat pada kolas “coment’: {len(duplicatod_coseonts))”)
e int{aplicatad coments. ad(18)) 0 @Bt Bikin jaian sandn aj 20
7 0 BATMAN Gt awal katan m_ 10
s Juslah data duplikat pada kolos “comment i 35
Lncautior comment \
- P el oo oo B @wa modia K20 uiah kalo Gpimain nAga QIGN, psati bang.. 10
2 prasonporacimat2snt a2 Jobikan bataan
0 i s3ted Tena Jobakan Bataan . Stk 323t i 1. PRk 2 10
s [ ena peank
m Stk ks A P, bl Bt ot min
. #emir 129 uh Gult bust WG
e .!IMI.R”! Kena prank Gata.isfol)
455 @A Askuio Askowis 126 BLARGAN SADA, BIAR ADIL. mmm
o st
e erreuvitend et 263 poJak 16k, Ju pole J50an raye. class "pandas.core. frame.OataFrame’>
pelabelin
dtypes: Floatss(a), cbject(2)
msory usage: 71.2¢ KB

Data tersisa 2277
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27115 |\ \S4")
retern url.sub{e’’, twet)

& fungsl renghapus el
Sof romoe_emofL{tuest):
1F twet 15 not Mome and islnstaece(twet, str):
ewofi_pattern = re.comile("[*
WT\UBBSIFE00. \LUORIFE4ET 8 emoticons
WT\USESIF308- \LOIFSFET 8 sysbols & pictograghs
WT\UBBSIFEEE. \LOORIFEFET B transgort & map sywbols
WT\UBESIF 700 \LEOEIE T & alchemical symbols
WT\UBBSIFI80. \LROIF TFE & Goomstric Shapes Extended
% - g Arrou-C
WT\UBEIIFABE- \LOOIFASE™ & Chass Sysbals
WT\UBESIFATE. \LORIFASET 8 Sysbols and Pictographs Extended-A
WT\UBEIIFO0E - \LEORIFECE™ & Additiceal emoticoms
WT\UBSIFIES. \LEONISIFET & Flags
147, Flagsers UNICO0E)
return emofl_pattern.seb(e’ ", taet)
olse:
return tuset

& fungsi renghapus sisbol
Sof remone_sywbols(tent):
1F text Is mot Noow and Islnstamce(tent, ste):
Teat = re.sub(r [fa-2A-20-9\8]7, " tent)
return teat
olse:
return text

Sfungsl menghagus angka
Sof remone_number (tet):
1F teat Is ot None and islestamce(text, ste):
Teat = ceseb(e\dT, " teat)
return text
olse:
Feturn text

Sfungsd menghagus usernase
Gof remove_usernane(text):
iF text Is mot None and isinstasce(text, ste):
Faturn ro.sub{e Bin L, text)
else:
retern teat

& FL11 NN valess Dn “comment’ column with empty
Gata] "comeunt” ] = data[’coment ' 1. £i11na(

dataf'cleaning’] = data] comesnt'].apply(
Gataf‘cleaning’] = datal *cloaning’ ].app]
data["cleaning’] = datal ‘cleaning’
@t 'cloaning’] = datal*cloaning']
ataf'cleaning’] = datal *cloaning

Qataf[ “coment, *cloaning ]

CASE FOLDING

° &of case_foldisg(text):
If isinstance(text, str):
lowercase_text = text.lower()
retern lowrcase text

ata'case_folding'] = data[’cleaning'].agply(case_folding) & Lse data
Gataf[‘coment”, "cleaning”,’case folding’]].head(18)

- comment Cleaning case folding
° Omon lagi 3a.4” 0 Oman lag ajR omon lag 3
1 Tau G- Tau kan G2 KOMERIANTYA DAMOrNta reXim I QA tau Kan R KOmPRIaNmYA DAMSrntah reXim N ga ..
2w pyakn, KLO bisa semua d pajskin lumayan hasl pajsk . K0 D53 semua & pajkin lumayan hast paRk .
3 Gak acil cong mokil Itk 0 pajk.piCk Lp Z . Gak o oK 2l w2
4 Lagian uceh kaya 0rang Baru 33 jci WNE 7o Lagian udeh kaya orang baru 33 jod WNI lagjan udsh kays orang dan 2 jadk wni
& Dpu pamerntah ya Diteu pameriogh ya Gteu pamarintn ya
) Bikin jalan sendin a8 Bikin jan sendn aR bikin jian sendn aR
7 BATMAN: ML %Cah dabr Ca0 3aal kalan mo BATMAN 26mua sucah Jatur Gan Jmal kiian mas.  DIbTan s0mud soah datur can Jeal kalan mas
Y Ruih ko dpimain nian bangs..  Rdan biangs...
. Pargguna manil Itk saatink 1. PAak e Pangguna modl Isirk saat i \n Pajak tahun... PangYLAa Modil listrik 53at il ' pejak tahun...

82



4. Proses Normalisasi

NORMALISASI
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5. Proses Tokenizing

TOKENIZING

© o Tonmhin tewt(tet ).
A bkt cn et €10 ).
Toaws - teut.gdit()
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6. Proses Stopword Removal

STOPWORD REMOVAL
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8. Proses Visualisasi WordCloud dan Word Frequency
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9. Proses Pembobotan Kata TF-IDF

Pembobotan Kata (TF-1DF)
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Lampiran 3  Kode Program dan Hasil Implementasi Naive Bayes dan K-Nearest
Neighbor  menggunakan  Google Colab dengan Bahasa

Pemrograman Python

1. Split Data Latih dan Data Uji (80 : 20)

Split Dataset dengan 80% Data Latih dan 20% Data Uji

© from sklearn.model_selection import train_test_split

# Definisiken #itur (X) dan target (y)
4 X akan menjadi kolom ‘stemming_data’ yang berisi teks yang sudsh diproses
8 y akan menjadi kolom ‘pelabelan’ yang merupskan label kelss

¥ Tlustrasi:

& Nilal 1 pads ‘pelsbelan’ = Komentar Negatif

4 Nilai 2 pads ‘pelabelan’ = Komentar Positif

X = data[stemming_data’]

y = data[ pelabelsn’ )

# Bagi dats menjadi 89% data latih dan 20X dats uji
8 train_test_split adalsh fungsi dari scikit-learn yang melakukan pesbagian datsset.
& Parameter:

8 - °X': Fitur ateu data input yang akan dibagi.

: Menentukan proporsi dats uji. Dalam kasus ini, 20% dari totsl data skan menjadi data uji.
: Mengunci seed untuk generator angka acak. Ini memsstikan bahwa setisp kall kede dijalankan,

4 pembagian data skan selalu menghasilkan set yang sama, sehingga hasil exsper menjact (eapat 5
X_train, X_test, y_train, y_test = train_test_split(X, y, test_sizes8.2, random_statesd2) .

print(#"Ukuran data latih (X_train): {X_train.shape}")
print(#"Ukuran label latih (y_train): {y_train.shape}")
Print(£"Ukuran data ujl (X_test): {X_test.
print(f"Ukuran label uji (y_test): {y_test.shape}”)

+ Ukuran dats latih (X_train): (1821,)
Ukuran 1sbel latih (y_train): (1821,)
Ukuran data uji (X_test): (456,)
Ukuran label uji (y_test): (456,)

#rom sklearn.feature_extraction.text import T
#rom sklearn.naive _bayes inport Multincaisl
# Transformasi data latih (X_train) dan g
# fit_transform hanys dilakukan pads X
X_train_tfidf = LFidf_vectorizer.fit

¥ transform dilakukan pada X_test
X_test_tfidf = tFidf_vectorizep.tr

Pprint(f"Ukuran X_train_tfidf: (Xt
print (£ Ukuran X_test_tficf: {X_te

Ukuran X_train_tfidf: (1821, 3588)
Ukuran X_test_tficf: (456, 3588)

2. Implementasi Na

Implementasi Naive B!

fron sklearn.naive_bayes inport

# Inisialisasi model Naive Bayes L éperti TF-IDF)
model_naive_bayes = MultinomialNB()

# Handle NaN values in y_train before fitting = -

U Identifikasi indeks yang memiliki NaN di y_train

nan_indices = y_train.isna()

8 Hapus baris dengan NaN dari X_train_tfidf dan y_train

# Untuk sparse matrix, gunakan .values untuk mendapatkan array boolean dari Series pandas
X_train_tfidf_cleaned = X_train_tfid#[-nan_indices.values]

y_train_cleaned = y_train[~nan_indices)

8 Latih model menggunakan data latih TF-IDF yang sudah bersih dan label latih yang sudah bersih
model_naive_bayes.fit(X_train_tfidf_cleaned, y_train_cleaned)

print("Model Naive Bayes berhasil dilatin!~)

Model Nalve Bayes berhasil dilatih!
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3. Evaluasi Naive Bayes

Evaluasi Naive Bayes
e Evaluasl Model Nalwe Bayes se=
fron Alsra.mtrice Lapert IaCCHPLcation reprt, oc_Sut_Senee, SELTOUAPLY. confuion mtrix. ccortcy_Sooee Auraats &.8618
Seport matplotiib.pyplet an
gy 3% np 8 leport --n for whers Classification heport:
precision  recall fi.scors  support
& Prodiksl pads data uil
7_prod = sodel_saive bayes.predict(x_tast_tHide) 1e o8 e e m
2e 108 e2s  ea £
5 Prodikel probabilitas untuk kurva HOC-AX
3 Pastitan urvtan kelas seswai. MltinamialNb Blacanys sngervtkan kelas secara mmerit. axcuracy 0.8 a6
3 J1ka Relas Slah 3.8 dan 2.0, Aska probabilitas wituk kelas 2.6 (ositif) adalah pada Indens 1. axcro avg 93 sy ey ass
7_prod preba = vodel_naive_bayes.peedict_peoba(x_Test L[, 1] weighted vy s ess s ass
& e meteik Evaluas oo
PeINT("\neee Evaluasl Model Nalve Bayes see”) Confuslon Matrix:
s o)
* akurast {6 227
accuracy = accuracy_scorely_tast, y_pred) WOC M Score: 8.9489
print(fAkurash: (accuracy: 46)7) ROC Naive B
& Classification Report (Precision, Recall, Fi-Score) 0
& Pastitan tanget_names seswsl dengan label di y_t (nx. Jika tidak, bisa menyebabhan output memblnguegkan. H"-'_l_‘-.
# Karess label kit 3.0 dim 1.9, ita bisa Langiuny semapunskan Classification report.
Pelnt("\nClassification heport:
pelnt(classification repart (y_test, y_pred))
a8
» Contusion mateix
Feint(*\nContusion Ratrix:®)
peint(confus lon_satrix(y_test, y_peed))
 nocauc Foe
& Tramifore y test to bloary (@ and 1) for Foc_ax_score
5 Acsuming 2.0 is the positive class, asp 2.8 fo 1 and 1.0 to 8 2
7_tast_binary = mp.rderaly_test == 2.8, 3 i
& The y_peed probaf:. 1] already corresponds to the probubllity of class 1.0 (ow positive class). g
+ 50 con e 18 Girently wish the basciaed 3. 00k,
2o ey et bimy. 3.pred priba) & Romoed po.Lael
purrerriiiprgossinig o
o Plot Kurva WX -
PiL. Flgwre(Flgsiion(s, L
 rmrreres bt el etatonied
Lay.frm prodictionsy_test Binary. y_prod peoba, sumeeNauive Sayes HCC', Sxsplt.gcai)) & Removed pos Labed
sittitieC e WX aive _
Pit.xl “Falee Positive Mate’) = Marve Bayes ROC (AUC = 0.93)
r\hyunx('vm Positive Rate") L +
PLL.grI(True) a0 az o o 10
Pit.show() m-m—-

from Isblearn.over_saepling leport SMOTE
from sklearn.nalve_bayes Dngort Maltinamialwg

From sklearn.metrlics Leport classification report, roc W
irgort matplotlib.pyplot as plt
Leport muspy s np

PNt \nmmn 1 SPOTE untuk
& Inisialisass SWOTE

& random_state untuk wuﬂus//‘/
weote = SMOTE(randon stateesl) ’ 4

& Teraphan SNOTE pada data lat
X_train res, y_train res =

peint{f luslan
peint(F Olstribusi kel
peint(F*luslah saspel

peint{"\neee Melatin
& Inisialisasi dan latih e

& Prodiksl prodabilitas untuk
y_prod pecba_smote = sodel sal

& Akurasl
HCuracy wote = accwracy | “m(y

peint(F Akurast (dongan SNOTE): (acc 3
3 Classification Report

1
peint{*\nClassification Report (dingan
printiclassification report(y test, y

& Confusion Matrix
peint(*\nConfusion Matrix (dengan SWOTE):")
print{confusion satrin(y test, y pred swote))

& ROC-AXC

& Transfors y test to blnary (@ and 1) for roc_ s score (assuming 2.0 Is positive class)
y_test_blnary = np.wdere(y test == 2.6, 3, @)

FOC_auC_SROte = roc_auk score(y test binary, y pred proba seote)

PeInt{FTROC A Score (dengan SMOTE): [nod_auc_smote:.4f)")

& oo PLOT Kurva ROC (dengan SWOTE) ---
plt. Figure(Figsiaes(s, 6))

RxCurveDlsplay. fram_peodictions(y_test_blaary, y_pred proba_seate, nases'Naive Bayes ROC (SMOTE)', axeplt.gca())
PLL.TEtI( Kurva BOC Nalve Bayes (dengan SHOTE)')

plt.xlatel( False Positive Rate’)

plt.ylabel(' True Positive Rate')

plt.grid(True)

plt.show()
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Ieplomentasi SPOTE wntuk memyeisbanghan data 1atih eee
Juslah sawel sebelus SOTE: 38X
Oisteibusi kelas sebelun SHOTE:

an

1.0 e

378

Wase: count, dtype: intes

Juslah sawel setelah SOTE: 2338
Disteibusi kelas setelah SMOTE:
pelatel

1.6 1w

2.0 em

Nase: count, dtype: inted

—ee Pelatin Mode] Naive Bayes dengan Data yany Diselsbangkan (SPOTE) ===
%ods1 Naive Bayes (dengen SWOTE) berhasil dilatint

wee Evaluaii Model Naive Eayes dengan Data yang Olselsbanghan (SMOTE) ==
Akurasl (demgan SMOTE): @.883%

Classification weport (Gngan SHOTE):
recision  recall fi.score  support

weightod avg

Confusion Matrix (dengan SMOTE):
11323 e8]
[ s #o])
BOC M Score (Seegan SMOTE): ©.9588

Kurva ROC Naive Bayes (dengan SMOTE)

10

irport matplotlib.pyplot as plt
eport seaborm s ses
From skleacn.metrics Leport confusicn satel

 Hitumg Confusion Matrix watuk soded A
n_swote = confusion satris(y test, v

 Buat flgure din anes untu
15 = pIt.Figure(Figsiaen(s, o))

S5 hoateap(cn_ssate, annoteTrud,
xticklabelse] Prodicti
yticklabelse] Actual Mo

Pt Title("Confusion Matrix Naive &

Pt xlabel( Predictos’, fontsizaed

pit.ylabel(‘Actual’, fontsizem1d)

PIt.tight_layout()

pit.show()

Confusion Matrix

Actual

L EmpeBlues’,

o rodicted Positive’],
Atual Positive’])

ot SWOTE)”, fomtslzee1s)

e Bayes (without SMOTE)

2

Preacted Postive

250
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5. Implementasi K-Nearest Neighbor

l i dan Evaluasi Model K-

Neighbors (KNN)

© from sulearn.melghbors 1

Loport matplotdib.pyplot o
Seport muepy 35 0p

B
B 1. W Tanpa SMOTE dan Tuaing n_neightors
B

FANT("\imee MOLAtiN dan Mengevaldsl Mool K-MArESt MEIgHEOES (KN) Tamga SHOTE wee
_neighbors_valws = [3, S, 7, 9, 31]
Eest_accuracy_mo_swote = &

e

for n dn o_osighbors values:
print (F\n--- Evaluasi KW dongan o neightors = (a) (vm swre)
w031 _kin_mo_swote = KMLghbriClase FLer(n_oeighborsen

& Latin sodel o @ata Latih yang sudsh bersih (tanpa SWOTE)
w0363 _kan_o_swote.$1E(X_train tHLOF_Cloaned, y_train_cloanod)

# Prodiksd puda data uji

¥ pred_kin_no_smote_current
& Prodiked probabilitas wtuk kurva AOC-AK

y_pred_proba_ki_00_saote_currnt = model_ken_00_seote.predict_peoba(x_test teIdR)[:, 1]

= rodel_unn_no_Seute.predict (X_test_tF1d6)

® Avweast

Ut _acuracy_io_Seote = acuracy_score(y_test, y_pred knn_eo_seite_current)
currsnt_report.wo_ssate = clascitication. ropart(y. tuct, y_prod. \an_0o. soote currast)
current_cn_no_wmote = confusion_satelx(y_test, y_peed_kan_nao_smote_curvent)
Current_roc_auc_eo_saote = 1oc_auc_scorely_test_binary, y_pred_peoba kan_no_seate current)

print (S Akerasi (n_neighborss (00 (corren accuracy oo sooxa:.461°)
priat ("Classification Report ™
print (current_regort_no, .-n)
priat ("Confusion Matein:")
prist (current_cs_no_swote)
PrARL (X MK Score (n_nelghlorse(n)): {Corrent_roc_auc_no_smote:.46)")

1F current_accuracy_no_seote > best_acuracy_na_seots:
= curvont_accuracy_no_seote

10U (F" \pmeeesennreeee s e e ane e e
.rmu-.- Terbalk Tanpa SHOTE asalah n_neighices &

eint(F Akuras Torbaik (Taepa SAOTE): [Bost_accubacy,

TelatChassiFicarion hepart Tortalk (Tomps "

pelnt(Best_report_no_seate)

peint(*Confusion Matrix Terbalk (Tanpa wl}ﬂ/)
peint(best_ce_eo_seots)

PLnt(F°ROE AX Score Tertaik (Tanps SafE).

B

& oo Lot Kurva WX (W Terba

56 best_y_pred_proba_no_seote 15 4
PIC_Figure(Figsizen(s, $))
hocCurvetisplay. fron_predict ic
PIE.LITIO(F Rurva HOC KA (1,
PIt.alabel(*Falss Positive uu!b
PIt.ylabed(*Trus Pusitive Rate™
PIt.grid(Tre)
It shou()

6. Evaluasi K- Ne&‘r

)

.

2. 0 Oungan SXOTE dan Tundng

s eeessascasen

AN \neee MOLatIN dan Mgevaluasl okl K-tares
valws « [3, 5, 7, 9, 3]

in n_osighbors_values
Prat(F\a-. Evaluas] KON dungan o ealghtors = (o) {dongan s’/ -
ol kan_seate = NG LgNOrSClassifier (n ooighborien)

saded kan_seate. FIL(R_traln_rws, y_trale_rvs)

¥.pred vt = model ke svote. prodict (X Test_14146)
¥.pred probaswote = model_m_ssate. peodict_proba(X test_1H1dF

St S0 ey Mo e e s
urrent_repert « classification report (y_test, yyu P

b cn « Confusion matrixly_test, y_pred seote)

Current_roc_auc = roc_auc_scors(y_test_binary, y_’-l)‘it-n)

priat (Fakurast (, nw.(-n fcurrent_accuracy: 46)°)
print("Classification Repert
priat (current_roport)

PrARLATHC A Scora (o nelgpbrse(n)): [current_roc_auc:.46)°)

18 current_accuracy > best_accuracy:
best_accuracy = cunrent_accuracy
bestaen
best mode]_seote + mde] inn_seote
st y_prod_pecba _snte = y_pred peoka_seats
S roport » currvat_roport

Ank e Tarbaih cuogan SOTE sl o, i o i 43
pelnt(F akurans Terbalk: best_accunacy
pelnt(*Classification Rupart Terbalk:

pelnt(best_roport)

pelnt( *Confusion Natrix Torbalki™)

pelnt(best_ca)

PN (FTRGC MK Scor Terbaik: (best_poc auc: 4F)°)

peln(f" i

- Plot Kurva WX (W Terbalk dongin SNOTE) -
1F bast_y_pros peoba seote is ot Mone
P Figurs Figsizen(s, 6))
ScCrteply fom pacctinsy st Moy, bt pend pchs, s, it 0 A (SRS, @bt 0)", gl 300
PILEIELO(F Kurva 40X KO (domgan SUOTE, 0 ewlgptorse (best_a))")
SEnEATaL e Mttt
ylabed(*True Positive Kate')
Jerivrmmi
Pt shout)
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spoct SNSIENbOCCLassif:
fron skleacn.metrics Leport ua“mum- _roport, £OC_auc_scorw, RxCurwOlsplay, Confusion matrix, accuriy_score

s aas m
EXT I -

oss ase
o4 .56 a5
ess e 4

1
HOC M Score (o selghborssd): €.7237

S e e AL 5 T PR
wash (n nelglborses): 8,853
P ety

precislon  recall fioscere  suppor

3 es em

on e

858 =

e TS e dgin s 59 g WO o2

§88 =

<o Evaluash I Gengan o aeighbees = 9 (Tapa SOTE) -
urasl (o nelgtbcrs=d): 8,899
Classification heport:

(W) Targa SOTE wae




o Torbait Tanpa SKOTE adalih . mighbars = 3
g 9% KN Terbale dengan SNOTE adalah o nelghbors = 3
N

Support Classification hopert Terbaik:
procision  recall fl-scone  support
e om
o8 0.2 m
iie e 2 ™ S
on s
P curacy e
nscro es e
Confusion Mateix Terbalk (Tanps SRTE): wightod vy e e
fravha)
1w Confuston Ratrix Terbalk:
WC A Scire Tortalh (Tanpa SAOTE): 6,938 152 29)
1 s
Kurva ROC KNN {Tarpa SMOTE. n_neighbors=9) WK K Scoes Torbaik: 8.8995
Kurva ROC KNN (dengan SMOTE. n_neighbors=3)
on
Fae
é
—— KW ROC TTanpa SYOTE. r=3) (AUC = 0.93)
eo &
) a2 oo <o a8 o
Fose Ate mave
e PALatin a0 Mangevalusel Ml K ARSCESE Righors (6NN) Ovngan SHDTE ooe R R =
Evaluail KW Songan n_nelghbors = 3 (dengan SNOTE) ao:
Aharsid (o selgiecrscs): 6.1050 as 22 ot 3 e 10
Clasification tport: Fe s Aotice Rate

precicion recall #1.scors suwort

7. Visualisasi Confusion Matrix dari K-Nearest Neighbor

P p———
I
© ireort mtpteti.pptes . pis il SR

from thlearn.metrics Leport confusion satrix B tung Confusion Ratrix watuk model KN dumgan SHOTE
5 Mitug Confusion Ratrix uatuk model EWW tanga SAOTE Sy, o ion e xy_tast, y_pred taa)
ok o0 cacte = confusion eateia(y_test, y_pred $inad kon o caots) . o prec
& Buat Figure dan ares unta plot W i
i kim_no_caots = B Figere (FLgsizench, 6))

10, henot=True, fate"d", caap="lus’,

[ Whsdictes Megative’, 1

| Aol L thctual Rosity

i AT SOTE) ', fonteliemis)
)

s hoataap(cn kan_mo_seote, amnotelrue, fete'd’, Caigm'Bluss’,
AtickLibelce] ‘Predicted Negative’, "Prodicted Rositive),
YUicklabelon] ‘Actual Megative’ , ‘Actual Rositive’ 1)

BLL.TIEIO( Canfusion Matris KN (Linga SAOTE)", fontsizemi)

PR NIl Prediked”, fontsiaemid)

PRt ylabol(" Mtual”, fontsizemid)

St Tight_Layout()
it steom()

8. Komparasi ROC-UAC

© irvort matplotiib.pypict a pit
Pt HgweHlgstzenso, 8))
 Plot KK for Kalwe Bayes without SAOTE

PIE.PLoL (Fpr_o0_swote, thr_eo_snote, colore'darkcrangs’, lued, labelef'Naive Bayss (Tanpa SHOTENOG sucxs (anma® fove SCbbums, srcisdf])T)

5 Plot R0C for W without SOTE
LL.PLOT(fpr_tom_mo_seote, Lok 0o wote, colorsblus’, Jued, Labelef N (Tarpa SXOTE, ne(best a nelghbors hm no_wnots)) OC curve (arsa = (as¢_Scors_kan_so_seote:.26))")

tot(
praneT
sit.ylinfe.

31, 18, 3], colorm'nimy", lumd, Linestylom'--")
.00)

)
L titlo("Recelver Operating Charactoristic () Curve Comparisan (Tanpa SWOTE)')
Logend(loce"Louer IgHL")

Receiver Operating Characteristc (ROC) Curve Comparison (Tanpa SMOTE)

an

- Nasve Bayes [Taapa SKOTE) ROC curve (area = 0.95]
—— 10 (Tags SMOTE, 3=3) ROC curve (ares = 0.93)

oo oz o se as 10
Fise Positice Rate.
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© fron sklearn.mstrics Leport roc_cerve, K, MOX_MuC_SCor
ieport matplotiib.pyplot as plt

& oo Calculate for Nalve Bayes with SWOTE .. &

¥_pred_pecba_snote = wode]_naive bayes_seote.predict proba(x_test_tfidf)
positive_class_index = List(eode]_maive bayus_seote.classes ). indax(2.)
¥_prob_positive_class = y_prod_prcba_swote:, positive_class_index]

& Calculate False Positive Rate (FPR), True Positive Rate (TPR), aed Thresholds for Malve Bayes with SHOTE
fpe, tor, Thresholds = roc_curvely test, y prod positive class, pas_labeled.#)

* Calculate Arva Under the Curve (AC) for Naive Bayes with SMOTE
o< _au = auc(fpe, toe)

PeINt{FA Sore for Nalve Bayes (with SHOTE): (rPoc_auc:.4F)")

& oo Calculate for KW with SMOTE (usleg the best tumd sodel) -
¥_prod_prcba_ee_saote = $iaal_wodel_km_seote.peedict_proba(x_test_tFidé)

& Find the index of the positive class (2.0) from the model’s classes
positive_class_index_knn_smote = 115t(Final wodel ke seote.classes ). index(2.6)

¥_prob_positive_class_knn_seote = y_prod peoba knn_ssote] :, positive class_index_knn_snote)

& Calcolate X score for the best KNN with SWOTE
uc_score_knn_seots = roc_uc_scons(y_test, y_preb_pasitive_class e seote)

* Calculate False Positive Rate (FPR), True Positive Kate (TPR), and Thresholds for KN with SMOTE
fpe_kan_seote, tpr e _saote, threshalds ken_smote = ro<_curve(y_test, y peob_positive class knn_ssote, pos_labelel.)

PrInt(FTAC Sorw For KN (With SAOTE, o (best_a_nelghbors m_seate)): [a_score_knn_seate:.4f)")

Plt. Flgure(figslzen(io, 8))

& Plot MOC for Malwe Bayes with SWOTE
Pit.plot(fpr, tpe, colors'Garkorange’, lwel, labele 'Nalve Biyes (Dongan SHOTE) ROC curve (area = [roc_auc:.291)")

& Plot X for KN with SWOTE
Pit.plot(fpr_m_seote, tor knn_smote, colors'green’, lwe2, labelef KM (Oingan SHOTE, me(bost_n_nelghbors it ssote)) ROC curve (ares = [asc_scors_kan_seote:.2f))')

pit.plot: 1), 10, 3], colore'navy’, lwel, lisestyles'..")

plt.xlin( 1.0))

pit.ylin[e., 1.65])

pit.xlabel(False Positive Rate’)

Plt.yladel( Tres Positive Rate')

PIL.titde( Recelvor Operating Charactoristic (ROC) Curve Comparisan (Dungan SNOTE)')
L. Lagend(Joce"Lower Fight”)

Pit.grid(True)
pit.shou()

e AUC Score for Nalve Bayes (with SWOTE): 8.9588
AUC Score for KM (with SKOTE, me3): @.5995
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