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O ABSTRACT 0O

Text-based classification is a technique that can be used to identify different types of data
from an application perspective. Various research is underway to identify methods for
identifying data categories from a set of input data. In this paper, we implemented an SVM
model to classify text contained within consumer complaints in the Consumer Financial
Protection Bureau (CFPB) database.

The data was preprocessed and then split into training and test data, after which features
were extracted in preparation for model building. A set of tests were conducted to validate
the selected classifier, and experimental results showed that the SVM classifier achieved
an accuracy of Training data accuracy is 99.576% and test data accuracy is 82.72%. The
proposed model offers an incremental approach to text classification because it
dynamically trains the classifier from a new set of user-provided data.
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Product

Money transfer, virtual currency, or money ser...

Credit reporting, credit repair services, or 0...
Money transfer, virtual currency, or money ser...
Credit reporting, credit repair services, or 0...

Credit reporting, credit repair services, of O...

2 text_df = raw_text_df.dropna(axis=

Consumer complaint narrative

i attempted to make a payment to my landlord u...
the following inquiries are unknown to me and ...
this complaint is towards coinbase.com my acco...
iam on the federal do not call list. however ...

NaN

@) .reset_index()

3 text_df.head(5)

index Product Consumer complaint narrative

0 Money transfer, virtual currency, or money ser. i attempted to make a payment to my landlord u..
1 Credit reporting, credit repair services, or o. the following inquiries are unknown to me and
2 Money transfer, virtual currency, or money ser... this complaint is towards coinbase.com my acco.
3 Credit reporting, credit repair services, or 0. i am on the federal do not call list. however

5 Credit reporting, credit repair services, or 0... 00( X000X XXX X00KK IS monitoring my credit in..
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Product Product_id
Money transfer, virtual currency, or money ser... 0
Credit reporting, credit repair services, or o...
Debt collection
Student loan
Mortgage
Checking or savings account
Credit card or prepaid card
Vehicle loan or lease

Payday loan, title loan, or personal loan
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1 tfidf = TfidfVectorizer(sublinear_tf=T , min_df=5, ngram_range=(1, 2), stop_words='englis
2 fitted_vectorizer = tfidf.fit(X_train)

3 tfidf vectorizer_vectors = fitted vectorizer.transform(X_train)

4 print(tfidf_vectorizer_vectors)

18343) ©.095628357334518446
, 18251) 0.87962774639892328
, 18245) ©.8728774866260431
17716) 0.881841640836896449
, 17316) 0.089667789037676162
, 17274) ©.85163318044956238
17223) ©.88534201441758862
, 17184) ©.86663928337176346
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169@6) 0.841759886087555296
, 16561) ©.88489768691229037
, 16522) ©.84893957681717883
16356) ©.85674141031318984
, 16349) ©.898357818245308715
, 16348) ©.89835781824538715
16336) ©.1056957681981469
, 16311) ©.89667789837676182
16310) ©.89686727098386284
16261) ©.05487857536212146
, 16167) ©.89386843558773522
16102) ©.13975165211115134
, 16847) ©.88046717486221171
, 16031) ©.847343339101483474
15811) ©.0836953758613683926
, 15697) ©.89266878903118568

(6373, 230) ©.13251817856776402
(6374, 17484) ©.22385770684339276
(6374, 17274) ©.84689923855155113
(6374, 16102) ©.16660238364304233
(6374, 13143) ©.180613429897238

(6374, 131@5) ©.24877781132463505
(6374, 11986) ©.3059788934684458
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1 new_complaint = 'The bank obtained the propert

3 print(model.predict(fitted_vectorizer.transform([new_complaint])))

3% ['Mortgage’]

The model predicted the product from the customer complaint narrative correctly.

Ja¥) s band) L7 JSil)

Glo W) Canaill L) )lsdg SVM iaga aladinls (660 a8 mially gaall Gallag Jo¥) syliad) gadas vie
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oSy 05 pat JA 48 b L (8) Sl 8 miage go LS (KAl epdl ggungall LS 1 A gl
«(Sub-issue) (ssSall el gouagall 5 5l F3saill po kg ACEA prdidll Chmy 5l (5sSall (s5ina
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1 new_complaint = = icial
2 print(model.predict(fitted_vectorizer.transform([new_complaint])))

3% ['Debt collection']

This time we tried to write a sub issue from the test data and it predicted correctly.
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1 new_complaint = i I info to veri
2 print(model.predict(fitted_vectorizer.transform([new_complaint])))

3% ['Debt collection']

This time also we tried to enter a sub issue from the test data and it predicted correctly.

G g liauad) .9 S
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True label

ansld gile el OSlgiuall (g5l Ly e gane Alla — GUlad) 3 udnll 36 patl) e 3 Cagal)

o m Canatl) dueijlsds SVM dinse alasiuls (goSall o jil) gsumgall Jaaly il ool 3ulss v

Wl 3 gl mad ol
zisall e il (10) JSEH 3 rnge 5o LS ASE) pounges (oSl a8 il LA tadl) gyl
Npad SV Alal) goylisad) 138 Jiasg e opil) gonsally miiall ad (po IS ] Aliad) (g<a Chgiaa
Jias b el 38y (il L o(Multi-label Classification) i€ canat dege ae z3sedll dalays 3)
cabdasg il

1 new_complaint = "PayPal : ending Pal ac t

2 print(model.predict(fitted_vectorizer.transform([new_complaint])))

3% ['Money transfer, virtual currency, or money service']

&bl subtisad) 10 JSi

oo 2l Canaaill duehlsis SVM Uitge alasiuls (oo€all a8 ainal) GilisSly ol bl Guls s

-"Money transfer, virtual currency, or money service" oIS cus Glld (& dagall s (il

:ddBlially i)
gy la 5l B mad 8 atll o S Canaill daa))lsdg SVM diage of Al i) e Jaadls
A8 ladiuly by ceall) (ginall Taliiad (GlKAN ol (8 oasall elal 483 an 5 Ny LAY Jaal)
Dbl aladial davsall cbladl Pl e gl 8 Al ALY ddsias (11) JSEN g <Accuracy

A(12) J<all b ol

Checking or savings account 4 97 10 ! 3 5 3 0 o 0
700
Credit card or prepaidcardq{ 13 148 13 9 2 0 1 1 0
; 600
Credit reporting, credit repair services, or other personal consumer reports | 2 13 EEN 35 0 1 2 3 7
Debtcollection{ 3 10 61 '8 0 5 1 Y 3 500
Maoney transfer, virtual currency, or money service 1 18 3 3 2 78 1 0 0 0 00
Mortgage { 1 2 6 6 0 =7 1 0 0 L 300
Payday loan, ttle loan, or personal loan 4 1 a 10 8 1 3 7 3 2 200
Student loan { 1 2 3 9 0 2 1 76 0
- 100
Vehicle loan or lease { 1 4 15 7 0 1 4] 0 2
' ' ' ' ' ' ' 0
Predicted label
ALY ddghias .11 JSA)
# Compute the confusion matrix
cm = confusion_matrix(y test, y pred)
ALY ddjhan Gluwa 12 (<Al
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P F1 score s «Recall «Precision asall <Accuracy 43l o JS P (e diagall 483 anii
o i e ¢82.72 Accuracy duasall ki) ciliby 48y il (13) JSal) 8 cpe g LS @liY) ddgiias
Jas Bas dayy pageadl) o adied) Gl DA e (<30 gl e 2l Lagall

Accuracy: 0.8272

Precision (weighted): 0.8264

Recall (weighted): 0.8272

F1 Score (weighted): 0.8196

Jedsall 483 .13 Jea

daaylsal el 2l cupglil ) [8] Joachims duly e a8 desiieadl daa)))sall an) oY1 iy
L)y Cued WS L dndipe dbasl ) diad cilaties canieatl galadia) xie K-NN s Naive Bayes .« SVM
CE aladiud die Lald ¢l Gl b &lladg D) 3T SVM o 8355 (il s2a [S]Sarkar
.TF-IDF (i

Word2Vec + TF-IDF + SVM :cilegans & alaial 2 ([9] Cahyani and Patasik il
le (TF-IDF + SVM alaaiul %94.3 Jlsa agoal 48 el <iliy (Word2Vec + MNB s «<SVM
SV llall Al ) @l sgay 8 L Lues dadiie (%99.576 qapmll iy 38y Jall Gl &30 Jea
.CFPB i lLykis

Jie Glaylin o sty wasll Jlaai¥ls SVM o [10] & Hassan duhs cell «gal dea
SVM sl aen L 589 <SPAM 5 IMDB Jis (ageal Gilegana ciiiai 8 K-NN Random Forest
danll 120 b

rGluagilly clalitiuy)

e degana J paill iy Lol Caieay (sl cpaill Caiad g Basulal) Al dallee & dnaal FSY) gal)
e dasgie Slaslen (DAY aseaill B i) Cadag (gygmall b (9a] Ao e Aug ) il
cpagaill Glily 8 curiilly (aill Ciiail duyg pia V) aladll e Lalal) bl aad dagles e Slily
e Gaseall Caieal dege 3 Yl s (i (SVM) asidl) ac ol AT dajlss of cand) 138 il < pglif
O (a5 5 .%99.576 ) Cliay daiiye Chsiesi 35 pecadl zisall s Cun (OSlgieal) (IS8 Gl
B Ji g DA e iz 3saill el awat 8 Hdlie IS8 aged TF-IDF il (ageaill (i aladin
G oaillad z3gail) Casi & adiadll canl) el cufl LS L (o€ IS e LS dadl zguingy S
o 5 il miy bccupnll Adee 3 Boas diiadl (IS mas e SUE ) s e oK
G paseal) Cateat Slanks & SVM iy nd) cags lld e 2l . hauls Saas clily ae CaS3)
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ansld gile el OSlgioaall (55l<a il de gana Alla — bl b udnll 35S patl) e a3 Cagal)

L wila ) ol cliall ey bl 85K TF-IDF Lo slaieYly ¢dSalinally 5psiall dagkl)
Aaeen AT Clagnylinn 8 di o JeSeS Slicna reall plall il - Laal (gp0n
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