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Abstract—Text classification is an important application in project of natural language processing technology. With
the development of modern machine learning methods, NLP processing and analysis techniques will be combined with
various machine learning algorithms because of its strong interpretability and good classification results in text
classification tasks. This paper mainly focuses on the news text data provided by news websites, and uses TFIDF
method to extract text feature information. According to the extracted feature vectors containing feature information,
some classical machine learning algorithms such as Logistic Regression (LR), Support Vector Machine (SVM),
ensemble learning algorithms Random Forest (RF) and XGBoost were used to construct classification models to
compare and analyze the classification effects of each algorithm. The results show that the average accuracy of TFIDF
and XGBoost for news classification is 9.16% higher than that of the other three classification algorithms, and the

classification effect is good.
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(2) f#iF TFIDF HEAT4-E$2EEL
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ATHFAEFEEL .
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# YN GREEHE

train_data = pd.read_csv('../data/sohu_train.txt',
sep="\t',
header=None,
dtype=np.str_,
encoding="utf8,
names=[u'#1iH", UL %)

- N
stopwords = set()
with open('../data/stopwords.txt', 'r', encoding="utf-8") as infile:
for line in infile:
line = line.rstrip(\n’)
if line:
stopwords.add(line.lower())
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# SEGICRAESR U 5, R EUCARHE

tfidf = TfidfVectorizer(tokenizer=jieba.lcut,
stop_words=stopwords,
min_df=50,
max_df=0.3)

x = tfidf.fit_transform(train_data[u' 3 %)

# BB IFIEIER G HIFFIER

print(x.toarray())

# fin tH TRIDFRE AR R/

print(FAVCR AN N {} . format(len(tfidf.vocabulary )))

(4) XGBoost & =¥t

{5 ] TFIDF 428 T #7 [ SCARHIE S5, 4 N kainT
PRI ZREE . MREE, SR 516 N XGBoost 1574 g
ITEEAE, B6AF 7. XGBoost HikSzii A& T boosting
1 CART Wi S, FED I35, e
#n J CART B, JERERD BRI TR Z, 1M H
TR R A BRIz R 1 S & mtE. b IRATT
PLE ] python ) xgboost SRS E Bl i $ FHA v, 1%
BRAMEFEGE -5, REA®IT. Ll
XGBoost. X — LK S E DR S ME, i —
NLE

Booster: ghtree &) HARMIFHMAELT, KNEINS
Hoil: gbliner IR HE4r 88 A LR PR,

n_estimatores: FE/pSdnsl, RITRSFERI 4L,

max_depth: WSHEBINWIMGEN 6. X MERE
TR B KRS, HAEROR, BB S ERE .

learning_rate: )%, RRUGETE I fEH %S
Bz SR R 2P K, BRA 0.3 S BUR RE
RN, IR, & o) R S AE — %N 0.01-0.2.

objective : 5 HARREL, FTARE HARATSAH A
H, =2k, Z2H0REEARNSHUE.

XGBoost 5 ZE HUE 7T LR FHAE I UE .
M RE T AAWEZS, e SRS HEUE
ARSI BT I S U E IR 1 FR:

#& 1 XGBoost &S

24 HIIRME
n_estimators 100
max_depth 4
learning_rate 0.1

min_child_weight 1
booster gbtree

18 3% F S50 T XGBoost 7y K 5 vk, Bl #4 it
PREER, FFEBEBE D RRER, ARSI

23
SRR T 2K I 2 S RS, i S

train_idx, test_idx = train_test_split(range(len(y)),
stratify=y,

test_size=0.2)

#numpyZ 51, YA SREH bR

train_x = x[train_idx, :]
train_y = y[train_idx]
test_x = x[test_idx, :]
test_y = y[test_idx]

import xgboost as xgh

model = xgh.XGBClassifier(max_depth=4,
learning_rate=0.1,
n_estimators=100,
objective="multi:softmax

num_class=12")

model.fit(train_x, train_y)

# SIS TR 45 SR I 4R 2 o
test_y_pred = model.predict(test_x)

# IREFERERVHE, B BN T B R R
cm = pd.DataFrame(confusion_matrix(test_y, test y_pred),

columns=y_encoder.classes_,
index=y_encoder.classes_)
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WIRFIE TAESE#RAE . ARSLIK A T python 1] jieba /%,
o FREX (R [ SCAS AT A A A . KT 2es A, A
SIS 45 PR R AL B 1452 i), BLHE— BeRRik
5 ARAIAE DL R o & A S, Btk z 4, T
AR AN [F) 1Ak AN N S50 R 7 2, 39 i/ M4
W, EECURTIE, @S A S T E M AR .
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(2) FFAEFEAL

AL B T AESE M B, — B A
B, ¥ SRR R AT T B AR, fE5E R T
XoF T V6] SC AR HR 0 1 T AL 38 43 A e T SRAT 55 A
H4 T AL B S A= R PRI P SCAS B 3 A T SCA [ = AL BT
FRAEAREL,  FRBUCCARFE 516 AL 88 22 ST R )l 25
YRR . R SIS TR W SCAR B, R 12
TFIDF 19 77 =0 2 B %5 4iE, F] A sklearn H (1)
TfidfVectorizer 2% 1) 551 10 X6 % K S0 SCARFAE 1) 32
B, 38 ¥ E max_df. min_df S8 pE s . AR
s 13RI ELF RSSO .

(3) BAPFH AR

XT3 HALS, W AR A R LA
FERfZR . FoR TN A 1E AR RE AR o FL 1E A 1 bR
g @
T+ F,
Al JFONIE R A TR T R 2 E T2
T,
R, = £ 4
TPR TP + E\ ( )
F1 0% RAEKEHFR S G B2 0 8 A5 5
E =92 & (5)
P+ R,
TERAAE,  ROTI0I A BORE AR 5 R A 8 25 1 b A3
RACC = b+ Iy (6)

I, + F, + F, + 17,
(4) BRIy B 55 3

SERCCAR I EAL, $REGHTE SCARHIE G, EEA
BUALAS 2 2 oy REE P RN ZEEIE. FELAR
WGV K XGBoost i r b AT A A pe 2, LR LA
SE ) BIE A SSUER R AR 3 P

= 3 PREFLEREIFE

ERE N e
R EAL 77.78%
BERE A 85. 84%
BEALAR AR 88. 96%
XGBoost 93. 36%

ESLIS A R a] DLG H, XGBoost (B i AR )
4E4 TRIDF SCR BT, T8 A8 E SO R R hE

BRI 7 2BBOR . 2SR, TATE BT PP Al 4
& R G XGBoost 4 £ TFIDF 7EAN R [ 2851 14 43 2%
MR, BRSO
# Oy RBOR
def eval_model(y_true, y_pred, labels):

# SN2 Precision. Recall. f1. support

p, 1, f1, s = precision_recall_fscore_support(y_true, y_pred)
# HELERHIF1Y Precision. Recall. f1. support

tot_p = np.average(p, weights=s)
tot_r = np.average(r, weights=s)
tot_f1 = np.average(fl, weights=s)
tot_s = np.sum(s)
resl = pd.DataFrame({
u'Label': labels,
u'Precision":p,
u'Recall"r,
u'F1:f1,
u'Support':s
b

res2 = pd.DataFrame({
u'Label':[u&441,
u'Precision: [tot_p],
u'Recall”: [tot_r],
u'F1" [tot_f1],
u'Support’: [tot_s]

I

res2.index = [999]

res = pd.concat([res1, res2])

return res[[u'Label’, u'Precision’, u'Recall’,u’F1',u'Support]]
eval_result = eval_model(test_y, test_y_pred, y_encoder.classes_)
print(eval_result)

B Rah W s, HARZE R ILE 4.
% 4 TFIDF+XGBoost HRBYFHE /S A LER

Label Precision Recall F1
®E 0. 9801 0. 9875 0.9838
R 0. 9649 0. 9625 0. 9637
“ZN 0.9184 0. 9575 0.9375
BRIR 0.9131 0.9725 0.9418

5 s 0.9213 0.9375 0. 9293
HE 0. 9696 0. 9575 0. 9635
XAk 0.9119 0. 8800 0. 8956
B i 0. 8693 0. 8650 0.8671
i Ui 0. 9579 0. 9675 0. 9626
RE 0. 9676 0.9725 0.9701
RH 0. 9226 0. 8950 0. 9086
gz 0. 9066 0. 8500 0.8774
SR 0. 9336 0.9337 0.9334

2% I, TFIDF+XGBoost [1J4 KUERIZ, LLfd 4L
2 SRR, Et 4.40%, W LLH A=
PSP LT A UE R Rt 9.16%. Hh bt AT )
TERZ AT+ TFIDF+XGBoost #RE A 1k
FUFI KR
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2 Z X M

[1] Alexanderson S, Széely E Henter G E, et al. Generating
coherent spontaneous speech and gesture from text[C]/
Proceedings of the 20th ACM International Conference on
Intelligent Virtual Agents. 2020: 1-3.

[2] Spinde T, Rudnitckaia L, Mitrovi J, et al. Automated
identification of bias inducing words in news articles using
linguistic and context-oriented features[J]. Information
Processing & Management, 2021, 58(3): 102505.

[3] Deepa D, Raaji, Tamilarasi A. Sentiment Analysis
using Feature Extraction and Dictionary—-Based
Approaches[C]// 2019 Third International conference
on I-SMAC (IoT in Social, Mobile, Analytics and Cloud)
(I-SMAC). IEEE, 2019: 786-790.

(4] FHR, A&, TT, BEA, W, @WEE W

H A SRR RSCRSNZRA [T]. AR, 2018,
44(12) : 2113-2141.

25

[5] Gupta S, Kanchinadam T, Conathan D, et al.
Task—optimized word embeddings for text
classification representations[J]. Frontiers in
Applied Mathematics and Statistics, 2020, 5:67.

[6] Wang H, He J, Zhang X, et al. A Short Text
Classification Method Based on N—-Gram and CNN[J].

Chinese Journal of Electronics, 2020,
29(2) :248-254.

[7] Sherstinsky A. Fundamentals of recurrent neural
network (RNN) and long short—term memory (LSTM)
network[J]. Physica D: Nonlinear Phenomena, 2020,
404: 132306.

[8] Yang K, Xu H, Gao K. CM-BERT: Cross-Modal BERT for
Text—-Audio Sentiment Analysis[C]// Proceedings of
the 28th ACM International Conference on
Multimedia. 2020: 521-528.

0] ZW s, ", WPbE, F. ATXETEMN
CNN_BiLSTM Attention V& & # %Y [J1. ¥ & #l Bl %
2020, 47 (z2).

[10] 3K/, ARSI K. T 0k (1) BERT-CNN 52 (135 ) SC A 73
A LT]. BALER, 2021, 45(7).

(11] TH, E2. — T Sk RHE IR b 2 L4528
HE[IOL) tHEHLR 7 5¢,2019,36(12).

[12] Chen T, Guestrin C. XGBoost: A Scalable Tree Boosting
System[J]. CoRR, 2016.

[13] ¥, BB T4 B A5 SCACARRE ) & 16 43 28 F FL [I/OL].
TFENHE RS K&, 2019(04).

2325-0208 /© 2022 ISEP



	V10.3_body1
	V10.3.04 w FP W22221--终稿 彭博--基于tf-idf与xgboost的新闻分类研究


