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ABSTRACT

The National Committee of the Chinese People's Political Consultative Conference
(CPPCC) is one of the most important mechanisms in China's political system. Every
year, members of the National Committee of the Chinese People's Political Consultative
Conference will submit proposals. There are 798 proposals published by the Beijing
People's Political Consultative Conference website in 2018. There is much more
proposals submitted by CPPCC members across the country. Using technical method to
discover hot topic of proposals and to conduct statistical analysis of public opinion, we
can explore the trends related public opinion.These job can provide technical information
reference for CPPCC members.

At present, relevant researches on the hot topic discovery of the proposal and on the
public opinion statistics of hot topics have not been seen. We design a set of CPPCC
proposals and related public opinion analysis systems to provide information technology
support for CPPCC members. The main work of our paper includes the following aspects:

(1) We divide the topic and extract keywords of the CPPCC proposal. We realize a
web crawler program and fetch the proposal data from the CPPCC proposal website; We
vectorizes the CPPCC proposal according to its structural characteristics, and use the K-
means clustering algorithm to group the proposals into categories, where each categorie
representing a topic; We design two keyword extraction algorithms to extract keywords
from each topic, which are referred to as “long words” and “short words” respectively.
We design a comparison experiments to analyze the validity of the two sets of keywords.
The results show that “long words” are more effective than "short words" to describe the
hot topic of proposals.

(2) We design and train a sentiment classification model to predict label for all
unlabeled data. We develop a crawler program to fetch weibo lyric data for each "long
word". We design a sentiment classification model based on Bi-directional LSTM to
predict label for all unlabeled data. This classification model achieves an accuracy of
90.45% on the test set, which is much higher than the accuracy of the sentiment
classification model based on the traditional machine learning algorithm on the same test
set.

(3) We statistic and visualize the relevant public opinion of the CPPCC proposal. On
the basis of the above work, analyze the data of the acquired weibo lyrics and statistic the

the related public opinion of each topic, including trend of attentional evolution, the
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attention level, the trend of emotional evolution and the sentiment orientation.
KEYWORDS: Topic discovery; Keyword extraction; Web crawler; Sentiment
classification; Public opinion analysis.
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TENLAR = I N R, B i & 2 AR R 1%, FEh AT BeAEE TU R FFAEEUA
HEPRHE, XSGR R A8 FHERER S, B 5 AR, BRI 25
I (] ERG s FRIEEC R 2, AT BEAFAE TURFAE, XBIALUIZRiE T, PR
BRIz ARE JT o DRI 5 B B AT R AR IR 5

REAIE 36 16 A2 R BT AR B 70 I 5 AR AORRE S M 45 7 R, I FR6 18 B RFAE
R R A PR RCE, R E A G AEBE, fREAE KT HE
FIRFAE, S BRACE /N T BRME RRRE . S0 RFIEIR S, AT LAG B8 -h A FH G B RFAIE
BOURFHE, MR, S B I SRdBE . e D2 AR 7.
FH 10 4R AE 32 8 5 vk 32 A A A 300 SC RS 4% (Term Frequency-—inverse Document
Frequency, TF-IDF) . RIS, N IR HIX P FIRELE R 775

(1) TF-IDF %

TF-IDF Sy 2 T2 R AR dn SR AR R 2500 2 H 19— 2% 2508 b H I IR BUTR
%, R LN HREIE PR BRI, WO R G IR RIX 735877, FF
HIXANRFAETE B S (1) TF-1IDF {5 K T7EH R EdE 11 TF-IDF {4 ..

TF-IDF B3EH ) TF $81050, FoORBANRHEEREAFEARZ A T i B I
DF $5 SCRIME,  Fom FEANREE R0 46 b B BT A 30 1 B IR AiE,  IDF Rt
DF (A HEI%, P 25 SO 3.

BIERE C It D &FEA%HE, W TF-IDF FA W -

tfidf;; = tf;j = idf; (2-1)
ni,j
tfi; = 2-2
fus Dk N j (2-2)
|D|

(2-3)

Forbm,  FoR At EREASAR, I BLRE S ng 2r A o, b BT
IR, [(: t € d}|FFEAE e IREAS

(@) Erk

R B AR B, B R S R B R R, DL
AT UL SO 5 2 BB« (B P i XA Y, A 28 B
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AMRFAE, 70 Ly 20 PRy, v2 3 FA as b end 23R (oo, y1) s (21,972)~ (2,91)
(x2,y2) HISEFREUE, AL B C D 0 BlIZRRAE“X 5 Y JooR0 7 BB N TS (o, 1)~
(x1,Y2)~ (2. y1)~ (2, y2) HIERIRAE -

rERITR S, HAeRREERE: X5 Y LR, itERTGIFEREIFER
RORRR, MR % XM AT SRR, R Gt ER T E A UN:

n - E 2
Z(x E ) (2-4)
i=1

Horbo R B, E RRSERME.

213 NMAKRFTREE

TE HARTE B AL BIAT 55, 10 H 7 B SO B 2 g v LA EE, i T SRS
FVAEIE S, R RATT 7 A AR R 7 iR AR A v & IR
NS EAT A H AT H B SCAR R R D7 R AR DU P A R G A e s A
AT RN -

i /R 9wt 2% 7 XOFR /9 One-hot representation, 5t 24— /N F —AME K 1) 1) &
RN, A A R TERL e v 1) BT AT R A o 1 1] 25 A ol ) ] B FR KA 5 )
s A —MMIBERMEN 1, EREREN 0, 1 WA BRI 1% 10 £ ] M
RG] o ARG R N TR EDW, (AR — 2R e, 5 —, XMOTEIANA
WA BB A2 AL, BRIV A2 40 ] 5] 2 (A B B R 35 2, ik E
HIFEASBE R Z SRR ORI, [ &SRR ARG, & 518 RAEBURAE, AN
ISR SR B RAOR i B2 R R B O 5 KR A R .

4341 IR 7R PR N Distributed representation, HIEA AR . i %18 ) EE
F R B SOAR B BEAT N Zr, R A A 1] F — AN [ K R L ) R, TRl RE Y
AT AR $5 A AR M 55 T R AN [m AT PR 48 . H AT &) 32 i —Fh o A
FE R T 1552 Word2VeckH,

Word2Vec #& i Google 7£ 2013 4F4 1), FRA AR DLERLEE i SCAR %L
PaE N, I G A1) e 4 g ] 7 A E 1] ) 2, 3] 1) B rh O BUE AN
MR 0, 1 Rox, W2AFSE. Word2Vec LA BRIl Zr BB, 435K
CBOW(Continuous Bag-of-Words Model) 1 Skip-gram(Continuous Skip-gram Model),
AR A X P A ZR AR

CBOW ALy &5 iy an &l 2-1 B



B N U i e A R MR BOR N A

INPUT PROJECTION OUTPUT

w(t-2)

wit-1)
SUM

> w(t)

A\ 2a

w(t+1)

w(t+2)

2-1 CBOW H5 A &5 ] 41
Figure 2-1 The structure of CBOW model*!

H & 2-1 7] %1, CBOW #EMH = ZEARMLGWAR, Sl2mNE. |2
Ay 2 o X TR v )RR SRR A K, AR A I I N RS R AN G
TIHT S LA SR T 2% IR HEZE . S N RSN R A I 23] B Ao ii] w
AT 4% ¢ MR R, Ko e aTllE AdE, Bl “SRIIRSIRIEE” A, ¥
ZATAERER N SR L OCINT L CRRT L YRV L C“BEIT, BRE
TAVEARR] “RA” PR, Lo BFER L 86, <R MRS & 1AM 5 5
A& TR AR RN Z S X B AN I BEHLTAa A i s R E R RN
3] ) B AE N IS N B S s i 2 AR AN [ 0 2854 SR AN IR R R

Skip-gram 7% 5 CBOW AR R BRAR ], 1H WX 254544 IE 474 /e . Skip-gram
BRI R 25 2-2 s

INPUT PROJECTION  OUTPUT

4 Wt2)
v wt)
w(t) >
A4 )
4 w(t+2)

%] 2-2 Skip-gram 7 4k 4 P 41]
Figure 2-2 The structure of Skip-gram model
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& 2-2 A%, 5 CBOW #EAUAH A, Skip-gram &AL g N2 . 552 2 M
HEM . BNER0iE w BENRIE S i A&, N T 5 CBOW BRI L,
PR —MEZEY, R RIS N [E) 1 450 R A R R L

22 BEFE

R IE M B A R A (0 e RO R IE A R I RE R R N A — 2, g —
FRR—NE. HETR T RBHE AR A E R, AREZAFRPIRET L. £
HARN BAEA S 2 1) K-means 28 H LM,

K-means SR H 1) k R B A 0 A R A S 4 k AR, AR g (R
A& T [F— A5, means o BUEEAN 5 R AR B I SMEAE g it G, JF
FAREAN B IR BT A AR B A

K-means SR EVEIZ 02T K BRI/, I8 T EE RS M R BMERP
Wrdads, BT K RN, WERRERN TR, TP RPN abr i
TFI K AAE RSO R KB W FTEM AR PR P ER. BREE. 78
FE. BRAERRGE T 484, B ARG

K-means R EIEMFE M T

BIN: MEAREES S, BERMENE Kk, EAIHN

s R0 kAN

1) EEHILETG . MWFEAREES S H Ik BART BE B S (1) k MFEA fUE RV
Bl

2) RIPREA KT B B0 PAAMR R REAS, T AR A 5 81 o0 22 8] 2R
VERE AR 73 30 25 B Al P o O AR R B AR A

3) FERO . XEEANMERIREARTBIIE, TEER kA B, THEECRR £
AN B R0 B 38 i B4 3o 2 ) PR B, I JB o 2 75 R 2B AR

4) EH 2. 30, HIEBERIEETOAFmE NI,

S
A

23 BRAMAEE
T B3 Mt S o TR R IR T R A KR A Ty, H A2 B SRR AR £

A8 R S PE BSIREE o F AH P A  O0Ar J ih  22 T  Jen] B I 2
TG RN AR ST R I FERNIE TR 2 S I i 2K
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2.3.1 HETIFREIREAY

EIRZES

IR ST R4 H TR — RO ITICR 7o, 4 TV o 45— 4
TR TREACHCR, HREASH A 5 P AT ICE, b AR A B 1
R e ICRC LI I 7, 5 SORE 7 5038 FERURT N 15 B . A
ISRV Bt R M BRI, — A 730 P S R 5 0 ki
PSR P OO P A S R 2.1 B

2% 2-1 5 FI A1 iR g K fa o
Table 2-1 Commonly used emotional dictionary and introduction

] L A FR T fa /v
WordNet PEiE [F) S AR B S
SentiWordNet Wik () AR i g, BAEARAR . AR, AL
General Inquirer i ] 471 s - 1 — 1 J ] i
HowNet HgE L ST 2 1) A7 Jdi] L
NTUSD g B AR — LB P S A k] gt
DUTIR H3C R TR A2 TR ) 17 Ik i) gt
BosonNLP HL Boson 1 31 ] 4

I FRE3E A SR S0 R DT IR AR R, i) T SOPREEVE AT H BT I . LA s
TEVR— M2 1 5 S SR T RO B S B AT N DAy, ds ik A
9 P AR » LA SR A5 2y dt ) 156 JRm] gt Mk A, HLAIE I R A B KR
IS TRIAURS 775 ESh9 i — RO £ ANl HY G BA S, R R5 20 b 115k 128 v 1 1]
L5 ] i P A BEAT AR TSR, n SRAERE A r 10 1A 5 3] i A RN A ADUEE R T
2 S IR, A2 3A]) A2 15 Bm] , 08 ] i (R AR AL 0 AR A A i MR 4 143

232 BETEGHHRZFIFERSE

PGl as A SR X 07 A BAE M A B bR RE I 2 A A
DAL B, AW R 2L, AR AR B AER R R et . 2R e
A5 FH I 3 R R 9000 e A A A 2l B b 2

TR AR TG R 0 RAMEIRZ 02K 1H IR 0 28— SR YA FE A R
I AR AR HEAT 00 2RAmiEe, RARIR R S BORE AR B ARE DY 1, IR I AR AL
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AR 0o IR 2 2 AR IR AR HHE 1) 175 Jek e P8 AL 00 DK/ INBEAT 2 90 SRR i, Il
oy BT KRB AE 5, DMK 9, — ORI A 175 e FE B 1
KANEHAENS, 3, 1, -1, -3, 5%,

W FTh Ja (AR 1 P ML A8 2 21 2 B AT U Sk, AT A8 IR 19 70 25 3
TR ET A ABRERAE FIARESE . T LA 5 ) 70 REIES NP, A RRIR LT I %
SJHEE R AR PERIE, fEE AR ERIAL, T EAGE B SNEBRHE. AT
BT LR BRI ARE AT N CRHEIE £, R EERE, HIBRA
B PRHE ST SRRE

233 ETREFINBERTE

RIS S ) i B 2 2 AR 450, AR BLS ) BdiE A (i AR 2k 1
REAIE, 75 S 20500 AL (AR, T L Bl TR B 2 SR o 53 2 1) A 4 1t X 245
SEMIATAE, BIBRT DL A SR RERHE, IS 1 IR BRI 0

WO T IR BT A )G o R Y 1) BE A AG AR A 2 W 2% (Convolutional
Neural Networks, CNN )43 fF3R 1 2 % 2% (Recurrent Neural Network, RNN )1, K
I IZ M 4% (Long Short Term Memory Network, LSTM Y2012 30 28 o 2% 2 4]
FEH TR0, I8 A W RS K8 245 B R 7 A AN [ R R RRALE
NIV AN 5] (%) UG B B 526, BAE R T B AR5 5 A 3R Hh T i ik
S FIREAR B Y N SCARSE , BRI bR SCZ AFEAETE O R, TG 2 1 26
T AR BOE, DR PG R 4 X 48 A0 B 2% KSR T 12 R0 28 2 S A
PRSI, AR AR — PB4 .

B TURFE 22 SIS B o A (I S5 5 5 T-AE G bl 28 5 ) B B 7 SRA A
IZRE RN o R Amd B fan N IR B2 22 SRR Il 5, TR AL 24, AW il
RAER R, ABRLA R, S8 )5 148 F VIS DA B F0I BT A b v 0 AR 25

24 EGWSmEIEE

TS A LR T 1 SRAE 55 AL ge bl as % 2 S0k, A AN IR DU
[44147-48 34 ] )9 [44177-80 2

24.1 *MENMER

IR UL i — A AR A Kl ORI 26 A RS AR B 5 DU PR 1R 20 2R
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JTEINTIS, CRIREASARIE T={(e131).(x2, ¥2). -+~ tn, )} ANFE DU AT 22 4R
I O I REAR B S22 ST B SRR 0 A POX,Y), BT POXY)=P(Y)*P(X|Y), [Hit
FOIBAME A POGY) B LA i N 2 2] e B MR 2R 40 AT POY) Rl 2k AR R 28 53 A1
P(X|Y)-

JeB kAR A AT LRI A EA R IR gt R 3], A8

P(Y=c¢), k=12,K (2-5)
AR A3 A A R :

PX=x|Y =c,) = p(X(l) — x(l),---,X(n) — x(n)|y — Ck)’ k=12,,K (2-6)

HFREMEARE R n 4ERAE, BERFIE AN, AR 0 A
HARMPEENSH, HEGTHEARAT I B BB R A0 P KR AR
HAkSr, AXH:

P(X = x|V = ) = HP(XU) =xD)Y =¢), k=12K  (2-7)
j=1
R DU By R AR 4 2R, AR USRI A R T B N B x 1 5 SN 2 )
P = ¢ |X = x), JERMERERIIZRE AT AL x 192850, K Ab 2= U4
FEER A3 R A O
P(Y =c¢ )P(X =x|Y =¢y)

PO =alX =x) =5 e ey Pt = 2V = ¢ (29)
b )a, AIRARAE Y
y = argmaxP(Y = ¢;) 1_[ P(X9 =xD|y =¢) (2-9)
Ck J

242 Z%E[E3

TR [ ) — T B S R 2 2R B, AEAR 2 AU AT SR R, dn
B MR A B MR A, W AN Y 0 o W R 7 55 o R R H W] 79 oy I8
8 IR VAR R R 22 5T A R DAY, T DA 31 SE SRR 1) — 43 SN £ 4y R 1ATTT80,
O A AR TR AEA AR 2, SRR AT A T
exp(w * x + b)
1+ exp(w=x+b)

P(Y =1lx) = (2-10)

14
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1
1+ exp(w=x+b)

Horb xONRN BIREA S, Y REAEAEE 120 -

ZIUE AR AR R O T SR AR AR x SR T 0 T 1R, KA
e x SR E R AE R IR

2 WL BRI ) —0Z AR IR Y RS 2], TR EASE I 2k,
BB TERHE A FIREA SR S K AN, AR AT 23

P(Y =0]x) =

(2-11)

PEY = kf) = — P W > ) k=12 .., K—1 (2-12)
= X _1+21f_lexp(wk*x)’ = 1,4, ...,
1
P(Y =K|x) = (2-13)

1+ Y5 Texp(wy * x)

)

25 REZF

Fobe S

=85

A

NI TURE T O IR B 2 Ik, TS R R s 258 S
AHHE, DR F B H T SO S FIR 5 S BE R, R AR IR 4 4%
(Recurrent Neural Network, RNN )28, 45 i {Z M 4% (Long Short Term Memory
Network, LSTM )21, XU a) K48 e 29 2% (Bi-directional LSTM,Bi-LSTM)281, H.rh
LSTM &% RNN ff1eidt, Bi-LSTM &%f LSTM [eiit .

2.5.1 R REMLE

DB IR L2 IR 255 e —Foft FH T A BRI (1] F 810 80305 1) o 420 o0 9 A TR 260, o DAL g 1]
Fe 5B v e . SCAS B S5 2ol 1 8 P A A A 22 R 4 3E AT AL EE

3R P AR R A ] 2-3 o

A = A A
b &

A
2-3 P2 2% 2

Figure 2-3 Recurrent neural network structure

v

[y
»

v

®)
:
6
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HI 1 2-3 AT, 555 A2 IR OR TR AR I 28 BB F 454, 255 A AR IR A
LM 2t LI T T SR 4 R o B o R BRI ZI AN K, hy Ros BRI 21
B HRFAE, LA h RN P S A B AR, — ORI S\ 1) 8 R 48 45
BEAT TS

ORI LR 48 ] DUARERIN 2 80, (HAEDR IR w22 0 45 R ) ZRid R A7 A
— RN, QORI A R 4 FR) AT 1 A R R o A A S A s £ e ) A 4k
TR R 2R D I SR FEE VR SRR L M [P, T ) L M A 2 I 245 PO PR E

2.5.2 KEAHZIZME

N T EATE A 22 A 25 T s )R U AR A o0 FEE R KR RTSH FEE VR % 1 e, AT T 7
2 PRI 28 1A, Forb B B A 2 (KR KIS I M 25 21, i
SIN=ATIHERIRTT, A B RN 247 3 £ 5 &R 20 RS B sUR ki %
FEEB Y TS 2, AT SRR A e £ W 28 A (1 7] L

KA ICAZ I 2% FF BN =S T E5 R B o7 2 far N T B0 T TRt 1]
AN TTIEAEARG 1T (1 25 BN N ERIRES 2 A EE AR A G S
SRS B Mt th AN TS R NN R SE 2P A EUSS - A i el W et BT g
WHEBIRAE A 25 B Z R, AR AR 28 4 RS

KA T2 R 28 T DU R0t @ A B B BN P AR R &, F T 2RI 7 T
T BRI F AL B A ST T ARG IR

2.5.3 WEHKCFERTIEIZ N

KL AZ P 45 BIR AR R T B 28 X 28 A7 AE A SRS A5 0 AR A
TR IR, AE A A TN 500 PO T 2 DA 38 A 1 S i ) L D 352 T P i A Ao
R, A S DR B WA 4 2 i AR mh S RO e T 45 U2, o 1700 X 1] R P
T2 00 25 SZB K 5eH NAS A Ze i AASE R e R AR U 4TI A4 2 28

XA KA B A2 0 2% (1) I 2% 25 R G ] 2-4 s, BT R 3R BRI 2 B 3N
B,y BRon BRI 2 A HHARFE oo AN Bcdis kR 46 7 BT 6K Bt A
IR, S0 IR PP Bt B 28 1B AL BT R Bt i A\ B A, o A — I Z A
AR AL E T ha N B BE P A B R E B N A7 B T AR N BB P AR R AR AR
s A% Z 4 R AL

XA KA I A 12 R 45 (RIS 25 RS 1 I P i 1) A TP 3 SORT S 10 15 3G X 2t 1)
RAAE SR EUE N AT A, DAL T DA R 2R R A 4
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BEE

P 2-4 XUJH) LSTM 54 &
Figure 2-4 Bidirectional LSTM structure

2.6 KRB

AR FE N A SO 5T T B AR SR AT T VAN S — A T ORI
B A HHPRHEIR S SCRRR TR B R BN T A AL
1) K-means JEFEIERFEE; B0 T = %“Ff)”ﬁﬁ’]f EATHTHER: YA/
AT UM TS BT AU L Gl 38 5 1 s BB R R T LR AT
T IS BT (B P A2 o AR FE N BIA OREIR, BRI AR TE 5 AR BR AT 1Y) — Le SC R B,
AR, WA RGBT A SLI R A o
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AEHTAZ I K S T SR A8 S i Ko W AR G B AR B

3 EROMMARZ DG

K 5 A A SO I BB S SRR 43 R B M U A R b i
Vel RepR AR . R0 D 8 285y, B I ARSI SRR, 55— 4R
B R ELS AHT G BRI, 3 A R S R R4
SN BRI, 57 DU 50 A 0 B S 48 M 7 R e RO o, S
U854 0 B L s R B 25 R AR 7 S PO B O 450, 585 5
PR R B IR T, BB A B AT T I, 8 )\ A BN

3.1 FKaHh

3.1.1 BHENZAE

S [R P i S e i ) B AR B AL 22—, AE LRI 28 I AR, R
AT B 5 5 (0 A R R A AR OGBS BT BLSE 3o m] DAY BURR 2 53 A B
TR R A E R R IBARE RS, 2B & 53 LLE E RORT 52 5 1 ik
) AT LA B AR 1% RO, TR/ B 2= 5 e g JE 4R R BB RUR, 154
WCHIN 2 R RSO A 52 S A I TR ATAS 7 o

FAT, S0 52 S AR 6 UR BLRTR P BOR T BO i 32 AT SRR S TH
WEFE AR WA XFEC RS, B AT ESE LT LA I3 T AR SGHE 78 T S i SR A
BUR RS BOFE I, BT FCBCHMR 5 0 R g p BERE BB, 1 O 2 15 B AL
B RGN BTN KRR AU AN 5 G IR P SRR G B BEAT 42 4 43 T

ARSCAVIRE A T BB 2 S8, X B 3 SR AT 23 0 M, VB & 5
SRS BBORSCFF o BARIAS : R [R] 8 A 4 = 4l 0y R — 2531, AT & B
Z AORIERI A R B WA R SR AL SCBEA], A5 P A TG e Py SRR
SR IR AP e, 3 M R O A5 B AT TR A T S FE AN TR AL

3.1.2 JITARE
TEASC LI, BT — MRS 6 R R TR M O S A M R G LRI R
(1) BRI, Bt SR B EE, DA 75 S R R 7 B P 22 B
(2) PREF BRI 5 BRI, TEIRETR S B T I 18, FHE
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5 FH 2 R 935 92K AR R A 3 S Xl D TR — 2, ARSI T rp S UK B
(3) FRHU S A AT O 0 S (R 50 o e A i 8 I D A O — S S T e
REFF s TCHUERAS S8 1] Xof N2 Ak o8 0t
(4) BRI o A P TE I Bl 10 et 7 A AT T A 2 ) S R/ i st
s, BRI SRR, A AATIRREA 25 R i IR b ) A a3

3.2 BT HE

N T SEDLB S RS M RGN IRTE SR, R4S ARG EBAR B AR
BTk 3-1 fios:

I3g7)%7 N o P o TEES | FTES
ESINN St | HRERI 1% | o

K 3-1 RGERIEAAE T

Figure 3-1 The overall design of the system

MIE 3-1 0] DU BB 58 & FLAH SC LS (K 0 #r R 40 el TR B 2 Al

(1) BUbpRSRMUEE. 95 MFIR IR, MALRTH B iR 2018 4
B R =B, AE AR X 4

(2) KRB SRS . R MR- S o e O R, BERZE, 2T
B TA TUAR (R TR BAR L), B 5 SR EAT KR I TUAR AL B o PR e e 3 S 4 73 328,
FEM B SR B ] o

(3) TR HE IR o 7B e X sl ) DX D54, O R Ak P TR R RS P T2k
S5 R ) S BRE TR] AR DR PR Bl TR 080

(4) TR B BT T XA LSTM BUIEIES 7 AERY A58 FH 30 3 4T br 8
IR R AE DA EREAT I, SIS BRI, A8 S U R T P AT R o
TERAE HbREE o

(5) EE G i . MIIEFE A AN B A P T, Geih- B 3
FEAN (R A ) B B0 Al e K A A 32 B B e &, 2 i AT R DR it
P ITEL RN Geit A AL AN [R] I 7] BRI AS [F) 15 B A B0l 1o i A A
LR AN R AR R S B R, A AT R e S5 RS A I e
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AR IR BB AR S R BT

3.3 BUERIKEL

ez R 44 BT 2 53 Bk S AR 2 S T B LA T T B 4 56 T A E 2% SR Rl L
HI T B s A SR AU R N Bhfe, DA SCBe T @ B sE B R AR AR 5

ARSI 0 A AT R Rl R X TS5 44, JFR T AT R Al (1 T R A
Pt sl 1 AR R T EC R A ) B BRI TR 7 9 R B LAt 45
ik A R EURE S (U B 52

& S BB R AL P U P 3-2 s

HIUHRURL
st |
X 1T JIE HY
H o2z 4 M TT Py
PSR AR URLHHX
l A
PeRAF
R s o
=

Kl 3-2 B ENE i it &
Figure 3-2 Design of CPPCC proposal reptile module

20



AEHTAZ I K S T SR A8 S i Ko W AR G B AR B

HI&] 3-2 WA, 1 Ye N DERHUE O Wl b 2 — TR 2610 URL, H A FIJIE
HFEFP 2 JE SEBlas H 2h BB R S R A, B BIRE — B SRR TE
JRREF 2.

AR SR B 5 TE H AR P TR T 2018 ARk 5t T (1 A SR B e R s, Stk
798 1, JRRERE RS ML txt A NRAE, MBS R RS R AN 3-3
BT

TXT TXT TXT TXT TXT

0001.txt 0002.txt 0003.txt 0004.txt 0005.txt
TXT. TXT TXT TXT TXT

0006.txt 0007.txt 0008.txt 0009.txt 0010.txt
TXT TXT: TXT: TXT TXT

0011.txt 0012.txt 0013.txt 0014.txt 0015.txt

K 3-3 B R R IR AFRE
Figure 3-3 CPPCC proposal save format

3.4 KiEmieEl

5 FH P 19X 32 1€ R P SR B E 5 T BB P R i i, MR S 2 L
Rt . T B REE D, WR RIS 2 RS DO, S
R EBMRE, SSBRFEICR, SRS HFENTIITIOREE. Bt
SCHER PR SR o A, g U R B SR 28, AR ANERSR R SRR B
o

X AREXR) 22T BB R S0 7 32 R A SR OSSR R RE a1 3-4 Frzs, AT EA
A Y B SR USROS HEA (0 PR R HE AL B L 3R o A G B
PR AT R B A AP IRAIE AN SR B v, BAR R SE B SRR 40 5 72 55 1Y
BRI

(1) Bt iat s

KR PRAL A ORI A ) SR D IR, 2 ST FE I JE it o A SORT U R 56
AR AR PAEEL: 3] A PEARE RS AR08 . iR R - 4L &) 5 B
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AEHTAZ I K S T SR A8 S i Ko W AR G B AR B

AL AT OIS B oSt S 46 B i) R EOE R R AT 43 1] Ab
H ;AT AR R AT R A AR R A U BB A S SCAS Hp RN TR A 1 e L HEAT AR
T, AR 45 B 43T H ] 1 AR T RS P B 5 P B AR AN R AR A 5 15 A
Toh P8R J R T SUAS H AR AT H IR RV AT SEBR R S, RSO R ol e
(0B 457 P 1) 3R 25 BRI B4 8 Hh (042 FH AT

(2) FEELI5y

F R 53 2 8 A8 FH AR B SRR 32 M R R B B R R R A R IR —2K, 2
J BRI B 1) H Al o AR SO B S R o I AR AR AP IR BU R R
A RRFERE . FEEIMER N M ENRIR T 5 S /] TF-IDF Hik
XTE I S BRI AT AR 35 78 0 B FE UM ME R S5 1, X bRl A IE SO T AN
[F AL o SR A IR A, SO T MR R 1 M RN . FF = A0S B 2
ZATH K-means 538, K AHE FBFHREE NFE—K.

(3) A FEHEL
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Figure 3-4 Divide the topic of the CPPCC proposal and extract keywords from the topic
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Figure 3-5 Design of Weibo reptile module
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jieba.load userdict('/Users/lyj/Desktop/IREFERF/sogou.txt") #F21T
jieba.load userdict('/Users/lyj/Desktop/iBRIEF/IMEt FEiaM . txt ') #FE37T
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Figure 4-1 The interface function of jieba
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Table 4-1 Word segmentation result of jieba
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Table 4-5 Results after removing the stop word
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Table 4-6 Proposal representation and clustering optimal parameters
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Table 4-8 Keyword extraction results for each topic
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Table 4-9 Keyword extraction results for each topic after the algorithm is improved
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Figure 4-2 Sentiment classification model flow chart
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452 1BRDEEERSLIL

AN 45 B IO R SCURE 7 » R PP AOR% 0o B 20 W 18] 4-3 Jloss, AT DA H
TR MRy TR 7 AR, 0l s MRS STHESE Keras [ -5 A B IR Y
2 A train_test_split()pR AUk A A BdlE Rl 70 Mgkt . SRR A SR, =
RIELGIRT LLEAT IR, ASCRE Y 8:1:1; & U IS HUE K/ Bt Bl gh
Fags A FH N R m R A8 I A 2R A5 P 00 o ) e a3 AT v B 3 00 3

from keras.layers import Activation, Dense,Embedding,LSTM,Bidirectional

from keras.models import Sequential #FEEE

from keras.preprocessing import sequence #sequence,pad_sequences, AT H—GFKE
from sklearn.model selection import train test split #8/5#iF%E

from keras import regularizers

def model(X,y,MAX SENTENCE LENGTH,vocab_size):
epochs_list=[]
Xtrain, Xtest_val, ytrain, ytest val = train_test_split(X[:8883], y[:8883], test_size=0.2, random_state=42)# #H{EH/%
Xval, Xtest, yval, ytest = train test_split(Xtest_val, ytest_val, test_size=0.5, random state=42) # Z{{E{/7

EMBEDDING_SIZE = 100 #ial[a] R E

HIDDEN_LAYER SIZE = 32  #LSTMHfS#EIENIHE

BATCH_SIZE = 300 #FE MG ERIRIEI 00 MEF B H ERTS
NUM_EPOCHS = 15 #FlFICE

for i in range(NUM_EPOCHS):
epochs_list.append(i+l)

model = Sequential()

model.add(Embedding(vocab_size, EMBEDDING SIZE,input_length=MAX SENTENCE_LENGTH))

model.add(Bidirectional (LSTM(HIDDEN_ LAYER SIZE, dropout=0.8, recurrent_ dropout=0.8,
kernel regularizer=regularizers.12(0.001),recurrent_regularizer=regularizers.12(0.001)
bias_regularizer=regularizers.12(0.001))))

model.add(Dense(1))

model.add(Activation("sigmoid"}))

model.compile(loss="binary crossentropy", optimizer="adam" 6 metrics=["accuracy"])

history=model.fit(Xtrain, ytrain, batch_size=BATCH SIZE, epochs=NUM_EPOCHS,validation_data=(Xval, yval)) # ZZ//#

score, acc = model.evaluate(Xtest, ytest) # 7l

return score, acc,epochs_list,history,model,Xtest,ytest,Xtrain,ytrain,Xval,yval

K 4-3 152 B I SR
Figure 4-3 Implementation program of sentiment classification model
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(1) A:FEES: 2.3 GHz Intel Core i5

(2) WAF: 8GB 2133 MHz LPDDR3

(3) & ¥E5i: Anaconda3 H [ Jupyter Notebook, Vscode

(4) HFRWEF: Python

(5) EEM T HAL: Scikit-Learn, Keras, Gensim, Scrapy, Selenium %5
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Comparison of two types of keywords
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Figure 5-1 Key words effectiveness analysis experimental results
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The attention of topic 3 varies with the month

1500 A
o
=)
o
2
s
5 1000 -
e
E
Z
500 A
Feb  Mar Alpr l\/fay June Jully Aﬁg Selpt Oct Nov Dec
month
c) 3 HYRIERIAR £
C) Attention curve of topic three
The attention of topic 4 varies with the month
3500 -
2
5 3000
2
s
= 2500 1
2
g
Z. 2000 -
1500 -
Feb  Mar Alpr I\/fay June Jully A{xg Sépt Oct Nov  Dec
month
d) R4 oG REAR AL i 2
d) Attention curve of topic four
The attention of topic 5 varies with the month
22001
o 2000+
2
5
Z 18001
©
g 1600
'_Q 4
g
e
1400 A
1200 1

Feb  Mar Alpr l\/fay June Jully Aﬁg Selpt Oct Nov  Dec
month

e) M5 HYRTERAR LR

e) Attention curve of topic five



B N U i e A R S8 45 R o b

The attention of topic 6 varies with the month
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Figure 5-3 The attention of CPPCC members and people on each topic
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Figure 5-4 Sentiment classification model training flow chart
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Figure 5-6 The prediction result of the model on the test set
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