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Abstract

With the development of deep neural network technology, deep neural network
models trained based on field text data sets are gradually applied to various fields of
society to solve practical problems in various fields. The construction of deep learning
models requires large-scale, high-quality field text data as a training set. In practice,
reasons such as the high cost of acquiring domain text will cause problems such as lack
of training data, unbalanced sample distribution, and will lead to poor generalization
capabilities of deep learning models. Data augmentation is a technique that can increase
the size of the training set.

At present, the commonly used text data augmentation technology is easy to affect
the words and semantic structure information that reflect the features of the text field
when processing text data, resulting in poor text quality after augmentation, and its
effect on improving the generalization ability of the model is limited. Given this, this
paper takes the judicial field data set as an example, designs and implements a text data
augmentation technology based on field features, including preprocessing steps for the
field text data set and four feature augmentation methods.

Data set preprocessing is to provide support for the subsequent augmentation of
text data based on field features. The feature pruning and augmentation method based
on TF-IDF weight is based on the TF-IDF value of the text segmentation in the data
set, combined with dependency syntax analysis technology for pruning operation; the
feature fusion augmentation method based on the topic model is to use topic model tech-
nology Clustering similar texts in the data set, exchange the content of the text to be

augmented with similar target texts; the feature transformation augmentation method



v

based on dependency syntax uses dependency syntax analysis technology to decon-
struct the text, and exchange branches with the same dependency relationship in the
syntax tree; The feature replacement method based on word frequency and part-of-
speech is to construct a high-frequency vocabulary and word vector model based on
field data set analysis and replace words that meet high-frequency words and related
parts of speech in the text using the word vector model to recommend field synonyms.

In this thesis, a comparative experiment is designed to build a high-quality text
classification model on the judicial data set. The feature augmented text and EDA aug-
mented text are used as the test set. The experiment shows that the feature augmented
text performs well in maintaining the category label, and effectively maintains The field
features of the text. Secondly, adding data augmented using feature augmentation meth-
ods and EDA methods to the original data training set of the judicial and media fields,
compared with the CNN and RNN models trained on the original data, the accuracy
of the model after adding the augmented data is improved. In general, the model with
feature augmented text has a greater improvement in accuracy on the test set than the
model with EDA augmented text. Experiments show that the text data augmentation

technology based on field features has certain practicability and effectiveness.

keywords: Text data augmentation, Natural language processing, TF-IDF algorithm,

Topic model, Field features
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PG SCA 15 DR JEUA R S AR 2 A USRI o A5 SCAS B 3 B BRI 7] ik
AR A AT ISR BR SR AT I8, WY s v s 23 T
AP FAETIVERESR T BORCR, VAT 1Y 5 SO e i

1.4 ZRICH)BERLEF

ARCHET O WBAR Y 1 75 v — P A 0 2 T AR I S AR SR
WA, oA DU SRR R 3G v, B G — B SR b B 7 SR Y
AR, IR SIS VPN G S ORI R . AR SCH RS

BT, NEEEE SRR BN SORER 16 A0 SO A AR
SRR FEIIR, DR AR S B 3 R 5 A

B REARLGR, BN SCRFTERRAEICEAR, W B IRE S A G
FiAR. TF-IDF 8k, F A ARZE,



8 F—E 4
o = BTSRRI 1 O, I8 T A ER R GG SRR S, 424 A0
BRFAE, SR DUROSOREEEY BT, R I DU AR 5 AT PRI A
SV T SOARY B SIS Bt K R R B AE B AR U SO AT R
W, FNESUANEAR R . KR SR S ARV RS I AR i
BHERESRYE, BASAKRTIME TIE, SIERFENARE, I
SPZFA B — DB TR 76 3 e R




BIE BRGZR

AR FEAE T AR FEHE T AR AE ) SCA B B 38 BRI BT 2 ) — e R
A, OFEEHRESOFEE AR, LDA T @A, TF-IDF 5k, XEEEAR T4
BT SCA L, F24EE R S R SRR B A AR

2.1 BARIBSLERAK

SCAS B 1 450 AR 3 AL X SCAS P Ak BT A BT R SCAR R R . fEAL 3
SCARBAE I 2 2 E ARVE 5 A BB R SOSORBEAT AR B, B RSO gy
s AR EARE S 3 I 1 R T SRR R R SCRAE . B SO R A FDR S
o AN TAEHAT SCREEE Y N B AA O B ARE B A EEEOR

2.1.1 XA

HSCAM AR AEEAT SCAR Y 25 5 B R S5 SOOUAAE B AR HE R (1 S R
oM o [24] TSR AR A3 KR S AR I A B, R S A R R L
SCor R RS 2, AT SR SR A BB SCCAR B AT . TR R S, SRR T
o BRI 72 BB A RN A A T ) — MES 78, WA R RIES, H
Bk, X H AT ] S R

Tl T SR R IETE S B ARRAL, TEHHT B AAE S AR — TR
W o A ERAE R B B AR WP UR, 43 1] TR Bk 5 e B2 1 AT DAAE AR SR BN EE X
IEWRRE . BT SCRS BA N2 MRS M E a0, skt
BB — IR A BRI AR fEABRES GBS  —IEERH AR, AR
B 5 A BRI E A AT T IR ST, 1R T a5k, KRBT
53 FN A B R E R G 4R vk [25]

] HL A 1A 2 R R 2 AT B HR SO AR B R — S R0 5 g ] R R A 2%
BEATULED, 2R 5 S A S = AR R VT E,  DUEEAT 4301 o X 75 0T 3] L (1



10 FZE BARLGZA
Ha) 35 JOT 2 N AR E G0 U SR 5 vy, AN R AR 2 b AR e - ] B 6 8 S )
(LR

[ A)] BURF AR 89 7K 1E 32 g2 32 v N R AR TE 7K

(46 2493180 BURF/ AR/ /73 e 32 8l 2 /0 v/ N B A 15 7K

(AN 2443350 BUR/ AR/ 25 Rl 2 /4 v N B A 15 K P

T R SR T AS [R] P ] B2 0 - 455 5 DU R ) 2 7 AR AN [R] () o ) 45 2R, 28 i
PG 1] 25 R

ity vk H TN BN 2 K4 7. He, HIE S et
Fen h KE A7 B SUARE N IR 4, T8I Ba 5 /R AT REEAL A (HMMD
[26]. S&MFBENLZAAL (CRE) [27]. SCHFRIENL (SVMD [28] SFblas 2 I Hik
gk, RO RSETHER . ok, FEBEAT 7014 55 I 0 731 45 R EAT TR, 7
ERNK G R, @d ZEMadd, GitniaizfiEeE AT &, 7
HSC oSS ERIPEREA TR RIR T .

H AT, AT H S0 B TR S, 55008 i 215 2 A2 & 1
HE I HEAW K. MRHB N Z5iE TRER T RESFE (LTP) |,
R E 1 R4t (ICTCLAS) , &% 31416 TH (THU Lexical Analyzer
for Chinese) , #5748 (jieba) , HanLP 714855 .

2.1.2 JAM4%FRRE

W PEFRYE (Part-of-speech Tagging, POS ) [29] s& 8 7E A ¥ H 43 Jg XA
AT AR AR, RIS — AN 2 8 T 21 Zhial TR IE & HAh )
AR R SR TR B IR 2 —, TR T SO A [ 2R 05 5 Ab 340
o AEHRSCETCARIETT A, AR TG TR vk, e
50w A BB VIR R

AR VELE AT F2 K. HRT, o1 A P bR — AR AL K
TG, 5 1A RO M B T 4 A TR T R B SRR v B AR AR A AR 47 1 R
[30]. 531 PEFRTESRAD IR 2- 1 FrR

G ANEVINCIE

(511 ] BURF TAE B 7K H 36 Ut 2 5 i N R AR V& 7K

[ AR BURF [n)/ TAE [V [u]/7K A8 [2)/ 358 [n])/Ek [d)/42 VAR & [V A



2.1 BABESLEREA 11
R [n]/2E3E [vI/7KF [n]

R 2-1: B APEAR S iR

] AT Eitipay %451 ] A Eiiipay 245
a AR ] 4 nr N4 eI
b X 531 5] il ns Hi A A
c pUET| A q i i
d fil i) AEH r A Lk
e L 37] U v 2] $Ip
f Tz 1] oy z R AR

2.1.3 KEFERLEDHH

WAFH)75 3 BT (Dependency Parsing, DP) ) j& — i i 0 AT 15 5 oo alisr
Z (B A o0 22k i e HL AL S5 A I E2 R [31]. Tesniere 78 1959 42 H K A7 A
EA B, BRI, A 3 EEE ] DS HAR gy, B
i H R —A, e g SO B A7 130 [32].

R 2-2: WAFANE D BTl 7 bR 281

RE e KERLR
SBV Subject-verb ER-PS
VOB Verb-object HERR
FOB Fronting-object & G
ATT Attribute EHR R
ADV Adverbial KRR
HED Head Bl R 5
COO Coordinate il PES




12 FIE RARLGE

HAl, AaAMESTTEEER: ETHNKTE BT gtk
METHRE IR T EES T RENG EEE: KFEMZE (depen-
dency accuracy, DA) . #RIE#Z (root accuracy, RA) . 5T AVLEL R (com-
plete match, CM) %,

MAETE V2 IR HAAE S B T B A T e a)idEk o b, BILIKES
= P& LTP HEE TG AE s TR, 12T R HME M KA TIKAF 7)1
BT &k, Bete A Rt dr b SOk AF AR, AR ER LAS HEUS T 0.814
PIEER [33]. MRAT-AIVE IR R BRI 0 A A8 1 B AR 2 -2 s :

WK AT B0 95 25 46 CLAB 1] A% 00 388 3 AR T 285 0 SRk 3R 7R A1) -1 TR 25358 4 2 T) 1) 5%
A, WA FHRZERR. KAFA)ER ) E X

(1) KAFRJIEFERENE 2 R AR R R, XFMKAF R R AT LLERIR A — T
H (W, R) 1A, Hi W NHEEES, R NKGFRAMNES, N T LRI
Ew,wy, € W, TR wo IKFT wis T (wy,wyy € R, ATEAE wy < wy, Hr 2
FoRiaiE BARIKIE R R, A3 ATT CGEFFRKR) , SBV (FEiH*%K) , VOB
(FERR) o

(2) WK VA A, K7 R R &/ LA Root, HE—
WHRKFFRAEL LA, TTE: V<w,ow > RAVW; € WAW; # w, =

<W39 %) >¢ R.

(3) WKAF ANV T LR R B B30, 188 T=(W,E), Hd W R
W (B A S, ERRKARR GO MES, S TAEREE w,w, €
W, WH w, <, wy, W—EHFE—KA ML (w,wy) € Eo Hw A w, FIREE
5 [34].

W 2-107R, #7k 4878 173 50 2 (8] AR S 2, WSk AR 1 1 AR A
BB IR R 73 T Sk (AR B8 U 27 1 AR B AR A7 O &R e — A1 AT — Nl A
WRAF HAB Sy, WGl A) LA “25 757, “Root” 45 AR FIAZ L. “Jd
K7 R L ET L YlasheT B R @O TIRAFRAR, Hep C
7 W RERRRE R “SBV” (EHERFR) , ARATHEIEL “2K” . B
Ut JEARAE AR AT AL R R BT AR A R &R

WAFERE T R): FRSERAE BRI 2 KT8l = .
(A AL 7 T ]



2.1 BARIESLEHRAR 13

2-1: fRAF )V s 151

2.1.4 @EE

EERE T EE AR Y, CARERNIES ISR, R LA
TR E TR B E B R . SERUSCARBIEUE Ak, TR SR
1703 A FEERAE, TSR W5 AR SO I A B AT BB A ek . 1]
B RBUEN RN BB R o A B Fp R s 77

DA R R AME N I AR, BN RS s AR R R R i — AR 5l
B (one-hot) g lal &, HAHRIMZRGINME R 1 RN 0. Flan, £
BCARF, “FR7 . MR Wi LRRN:

“HFHE” FKRN[0100000000000000...]

“BRt” FIRN[0000000000000100...]

XA TT NR A R AR, i ERR IR AR, AEEE
fITEETE B B o WA R R, B AMFAGRID g2 Mgt o), ) A
Bt HETRIN, 2B,

AT RNE R HER, L, R R 8RR R 1A . 6 ] & (wordembed-
ding) & —F i H I o A AR R 7 Ko A &R — RS s /|, L 4E B AR AL
/N, R TR GG R G ) R 4 () B R R RN B NEAR TR, R one-hot 4 AY [ & H I
RN TOER N BRI T R, FRORBEA SO, B IR YE LR SEEL,
A KR GEE N 0, ZUCA: [0.764, —0.147,—0.907, 0.608, —0.486, ...]

ARAE ] Word2vec 1E RIZ5ia Rl &= ) T H . Word2vec 7] UA7E g 5 Lt



14 FIE FARLGR
TR, RLINELERM2BF R, o MRZERMEMNLS, 258
WMANE, REEAREE, HPaam st phrsif! (Skip-Gram) FliES:
1A 4 (Continuous Bag of Words, CBOW) . CBOW A/ Skip-gram PRI 45y
Kl 2-3,

Input Projection Output Input Projection Output
W(t—Z}If:.}.__. 4\.) W(t-2)
’.| >. W(t) W) .. bc/.r
— - = - A. W(t+1)

W(t+2){.} ‘.\ W(t+2)

&l 2-2: CBOW # Skip-gram 14 7 45 4 ]

3 B S AR (1 i N B R SO A R R R, R 2 4] )
AN IR A KT B B 5 2 M, BN 2 B ia) (R3] ) o, T %
H A 1) B R SR R, B R EERRE TGS, RS R R LU
VERIN SRR [ . T/ RAE4E, CBOW Sk bbdi&E &, 1M Skip-Gram ]
EATFREEHESE.

FEIA ) 23 A A, e SRR AT P 1) 15 2 4 i 31 2 (R AR B O . AR X
—HebE, 8 I AR AR SLAE P LAV SR E R AR U . R INT T IR A
X 2- 107, A PN B8 SGBRAEL, e M R sz T 1, R
N0,

Z?:l Wi x Wy
\/Z?:l (Wi,)? \/Z?:l (Wa)?
Hrb: Wy, Wy, NiEEE, Wy Wy 2 BI3RR WL W, & &

sim (W, W,) =

2-1)

2.2 LDA X3it&Hl

F B (topic model) 2 LAIE W % =) 1) 77 200 SCAE I B 5 v L &5 1)
(latent semantic structure) HE4T 528 (clustering) B Gt A4 [35]. = AR Y



2.2 LDA FRutEHY 15

— MR A MY LDA ST, k2 Be S Ak B 98 B 40 A (Latent Dirichlet
Allocation)[36], iZMAYH D.Blei 2 AT 2003 FE#EH .

LDA F R AL 2 — A DUt e i A, e Bl SORY AN £ = 2 250
XAMERLE SCARM N “Id4% 7, RPRRR BRIy — %A 7 1 5 .

LDA SRR — M B ¥ B, WA —BCFHEZ NSRS
FRHR ., B— EARA S 2 NRIET, FRERWAF SR AN, KB EIE
BHEA 3 BAEK, BEAEAT DL E s sl R, Horp, AN RN S
IMEZ I TR A R

pCIE | SO = ) pCili# | ) » p( LR SCR)

T

A R AT DA B B o A SO I 2 RO DA 1) 20 A (R 245 Y
R RAGS H K 5 o R A R A AR AR A, B SORS - 2y A AR -
ZAiip

T EHEE T RSCA, LDA BB FE T

1) WEERSCAS, A2 32 A BE AL — A T2

2) BT 1 GBI F RN S 3R] T 2 AT o BE L BN T

3) B IR AR B A P SO RN RS, AR RO - 2 AT AR

-\l«—:lg‘l: - 3‘5 /—‘EEliil“. ﬁj\ /1+1j‘ o
aK
__> 5myn @
Ny

2-3: LDA %!

LDA A B & 2-3 7, B mh 5 HE R o AR i 5 A i e RGA AN A 2
Winn TRERADRERME, HAT SRR I RS E, ik &K
Wik R, Heh MR ICRBH, Ny F0R S0 m B, 6, 05 30k m H



16 FIE FARLGR
TR, fp T KA LB F A5G, @8 53 NZ 51 6,, ¢ 1)
Sl sy AT CRUKFISE R A0 IS 3
LDA HiPBRUR
1. X THIESE M:
PRHL K AN -7 046 ér ~ Dir(3), XH k € {1,2, ..., K}, Dir(d) RSB HN
B IR 5 5 43 A o
2. X TR A R R R SR
1) M S RS- B 45 A5 6, ~ Dir(@) B — A E 8, KB m e
{1,2,..., M}
2) CAHE W, EEUTNIERE, XEM e {1,2,...,Nyto Wi
a. ] Wy MBS I B A L Z e XL Z,, €41,2,..., K}
HH K ANDE-M,
b. MR Zuna XA KA BTG fro MK 2T 4046 SR
P 24 FTA

2.3 TF-IDF &%

TF-IDF (term frequency - inverse document frequency, 1] #ii-1J [a] SCAR A )
[37] /& — b FH Bt Hiodhs £ vh e i B AU 12

TF 5235, R B XA WA A s A b h I 8. A 2o % Rl e R
X EURHE DT AR AR, — 28 AR B/ ] 35 T DATE I 2 18 SO s 32
e AT, MAEH IDF FRE R Ma S gi it (AN & o IDF 2l SCAR SR 54, 78
giite b, — AN e ) B R B 5 AR ORI OB BGE B, T
TEORHEE U 2 AH S . BT LA TF A1 IDF (1) 45 & 8 VP Al HA 50 3] 78 SCAS o ) B 22
P, IF A DU ROHAT SOR 7 RARBOCCAAE B .

SFA S n ANSCRKIERE D={d,,d...d,}, XA d; FHATE v 3 F1%CAR K
HEVEHEAE d; i € (1,n) T H IR AEEALE TR B HH B AR 3L [F] ik g o A
i v [ TF-IDF {H 1152 30 2-2 s :

tfidf(v,d, D) = tf(v,d) X idf(v, D) (2-2)

Horb, JATE v AR & PIASUHRE A R0 2-3R, e IR T SO R E



2.4 KEBINE 17
AT TV

fd(v)

Diwed Jaw)
W15 v EERHE D J I ] SCAHIR IDF 1B AR W 2-4F1R, EHfR T
TR v A8 AN SRS B AR

tf(v,d) = (2-3)

) |D|
f(v,D)=1 2-4
dtev. D) =logs [\ e p e+ 1 (2-4)

DI ARRIERHERIISCARE, |(d € D, 1 € d) IR v ETERGE A H LA
o FIEF b EATRER N 0, B |(d € D, 1 € d) + 1 E N4 BE. sl AR]
LAE Y, 1A AETERHEE T M BL IR B Z, IDF #U), TFBOK, Waiddl, X
TN, WEREAE A ORI REOR 2, R LR TR o AR
Holb, ULWIE Y TF-IDF 0K, 1230 X SOAS ) 5 R

FESER R, Dyl G S H TR B R AL AR, — MRUAE T 55 TE-IDF
HI 2 X TE R AT 545 R #R AT

2.4 KREIN

AREEFNE T BRESEE M REOR, XA BAT SO AL R 4
Ay BFEF TR ARAFARED AR Bl A=A AR HRr 4 T
LDA TR RN, X YU A BOAR, R DAAE iodle 68 A SO -2
R AT AR AL R]- TR AT . SRJE S 4E T TF-IDF 5032, i SE SR LN 2 T
BB R R AT B, W] A B RS AR B SR P (D B B, X
BRI SO (R AL BRI AL RIZ I, i D SRSk T U AL (1 SCA S8
I BARBE TIPS






F=8 HETIEIFENT ERE

A EE RSB T AR AT I T U AR Y 4G 2 H T SR B A B s AR —
MEACER D IR, FRTEGEA 28 T DU Fh 3 T AR AE I SCAR B 1 ik BT
TF-IDF AUE FIRER Y 7%, BT R R IE & 070, BT IRAERE D)
AR AR 45 75 RN e T 1A SRR M R RRAE B 4 7 v o N T A I DU b 7 v R s B
REFE, AE DR RIER SO EEE S CAIL2018 ALL DATA #H T SCAY 8 A5
BB, EZEE A LS DU vk

3.1 MXARTALIE

SCA TR A 38 3 T UBURRE B SCAR SR 38 W) aa P 3R, B A SUAR S
oy SCARSE FAF R ASCA ARG h . SCAR AR F) H B SCF Y3 2
HREE s DL A T AP AR K, (RIS LR A7 SCAS I A 3 45 SR (AR 43 25
MHR SRS ), Ry RIS E— SR Z IR EF A, 3G s E SR TR
W o TALPRSS RAFELE json #% .

SCA G e Al A B il AR 4 v ) SR R SO B AL T @ AR A, T D
T, BEATHIAEE) 50 1R ERAE 5 DA json A& ARG, DME T RS2 e UM AL B . D fE
TAS ) A0S B A S ) A BEFNAE i, 1% 20 BN SO Bt — A B b 14 25 F 4.3
Ak ARHEGA SO W 3-1 7R .

R 3-1: SURTRARER IR S H A SCAAS SR

FRAWK 5 X

id int i N1 =)
lable string WE 5% SR [R5
content string i 8 SN

content_seg list I 2% SUA IR 73 1) A =X




20 F=F ETOUESENYT EHE

&S

(BER, RO, 518, BHE. MERE
SEIER

HELH

VEE

ik

EIBAER

e

]

iEERs, MM, B%
ERFith

SHtARS

ih

SELR

VER

Ef. WX, B, BEER
ZEER

HEGE

fak =5

=t

0 10000 20000 30000 40000

Bl 3-1: AR EAR SR T 4R 4 0 A |

PARVE SIS G ] . AR SO B R3S 48 CAIL2018_ALL_DATA,
AR AR A 2018 I E CVEBTAR 7 R RE kR AR P T IR B AR, 2 KE ]
R R HARE RS, BEEACBIWIEA. A T, §14%
JE .

def wordProcess ():

Itp = LTP()
Itp.init _dict(path="law.txt”, max window=4)
f = open(’judicial.json’, ’r’, encoding="utf8”)

stopwords = getStopwords ()
lines = json.loads(f.read())
wordJSON = []
for line in lines:
line _segs = ltp.seg([line])
wordprocess =~
for line seg in line segs[0][0]:
if line seg not in stopwords and
is_all chinese(line seg):
wordprocess += line seg + 7[1”
wordJSON . append (wordprocess)
return wordJSON

B 3-2: SCARTIAL PRI B E A% O A



3.1 SCARTALIE 21

RS HGE R, AR RNESUE R L. T B AR A M Ak Ak
PRIN )N AR, OB IS Bl BOARAS (CRIVREHA SO NS B HL i SR 44 b
25, KBRS N A IR IR I S NG, SRS IS 0SS R 5 R A R A

St T w1 EEH S B EE S CAIL2018 ALL DATA, A SCiRBUH ) test 3T
PEN9 HE Z 5] S0 IR FE R B £, AU A 217016 S50 BEdE, ¥ A 20
RS, ZEIRESELARMME A WE 3- 1R, HHET 46177 %) , f&
B 200 (40276 %) , #EIE (24017 %) , TIBHEHE (19441 %) , EFA.
M. B, HEE (17642 %) SRFRAHMER L, MUEIUX HECH
3L 147553 %AF i HE 4R

FEREAT SCA 73 i #8AE  RE v, SEERAEH 70 oK LTP H ARG 5 AL T
H AT 43wl B AE, A LTP 43 1i %% 1) Python ) API #2111, LTP 43 #% A2 if
[ SCAS 3 3] TR, AEXT REE AR i b b, F IR 2 B ml ks
FHOEI LA 2 BT 3R 5, 045 20 8l i 45 SRASHET m 7&ﬁﬁﬂn“&ﬁ
FBIR7 24 BB L RIRT AN D ERER S ] S5 SR B AR E
ﬁ%—%%ﬁ%ﬁﬂﬁ“ﬁ%”,T%ﬂiﬁ$@ﬁ%ﬁm&¢ﬁﬁﬂﬂ,
L SRAE 4 ] B a8 3 ] 2 A0 38 PR AR AR RS 2 4 E . SCOAR A3 R R AR AR O AR RS
W 3-2f 7R

&g Z 1T RPBA BREMSBHRERTS T
7izwﬂ lﬁﬂé%)\% *'EE“—EELB'J'E ]
U S N J_\Lﬁ;}l%bk?‘_‘u}é ;ﬁ*{i L{h

=~

b w Ma = = 63
70 R 1}3’? 5 - mfnﬂllEaLE s o 3ziE

3?}‘&*)-'112"%@;9_ AE&@B’H f???:l:lqi ﬁ_'l.{E
U ENL T AE L =

e G ;igimksu "[L’ﬁu%

pa s Bk -tnm R WE | T‘E%A il
o7.d {(“Fia( FFiy %y NI ﬂ:

1+t: JE*EE ﬁﬂﬂ:&r'ﬁﬁfﬁﬁ‘fﬁ E 'H 1/\1'%%&
kot T AR it i + m'?w = H)3E

P 3-3: ]I A HE AR A 1 1A 2

FA5 R B SORTRAL B — A B BB IR, Fﬁﬂmh&l$¢7@mh
,TZ':/_‘,\)‘(E/‘]}:Q_‘L:J ﬁu “EI/]» ((T» uEI]» %E_d_%: TF IDF 'f__gﬁul_,lm
el P E R RGBS A R e e lﬁfiﬁﬁ&ﬁ$ PR 7317 Je 4



22 E=F ETIUGFHERNT 875
Erh s MRS ERREAC R EdEE T, Xhoaadbis e, U
KEMBCFARFIR AT, AR A5 I, [R5 B0y AR IR 5 45 1 SCAR it
AT MR -

IRGE T2 T 1A e 1 45 R4 P AR HE BRI BOF Ry o TR SE T4
R AE — R b s i 1 1A R S A, v ] St S Bk 1 P AR TS R ALE
AR SR LS S R m) VA R AL, AR AN e “sRIEIE SR E I A
ARFIIAFAL T M BR . ik, AR, W 3-3s. ATRUE
1] 75 P FL AT B T 1) ) 3 STUARFAL

3.2 ET TF-IDF (X ERVISERE

SCARPFAE$E B 48 M SCRYS A 38 B — 51 79 8 e B H: P 2545 J2L 1 3] o S AR
[FTH5H . TF-IDF B3k ] DO E0HE 8 il iE AT AL, & —FhRe s A AR B
AKFFERI T8 T TF-IDF B [ RF AR 8 BY A 78 0l 18 DO AU Al b 455 S0 A
VRAE AL AT, X SCAREAT 38T AN SEELEE 51

TF-IDF 5% — Ffoot 8040 48 vh i 35 A 77 % . TF /245141, IDF 21
AR — RIS, — AN S 0 E B AR SR B8 B E
b, S AR R S B IR B R L . 4 TF FIDF A4S &, o] DLVEA H
W SCAR RN, IFREE AU IR BOUAR KRB S B .

I A, RS,
HARED (G ¥ *

e T
SR @ A IERT,

TS
TF-IDF{H

L ot E— D:U ——————{ FETF-IDFE

TF-IDFAEL M,

3-4: BT TF-IDF BUE F4RFAEE T 38 75 2 AL &

{8 H TF-IDF J7 556 SCAS o (R 3l 15 BEAT INAN, R SCAS o S R SCAC KA 1Y) 2
R TR G R, 0 TS AR A 1A T AT MM B, AT B R B SCA AR



3.2 EF TF-IDF W ERHER ST 23

AT §E T, SEBLCARY B H . XTS5+ TF-IDF BUE 1194 J5 v A
XF BN TR T AT I B B AR, XE DL ORUE 8 SCH A VA VRN U R I i — Bk . S
T TF-IDF B F 5L 3 BY J5 V00 36 SO B3 VR EE I Ji BIMRAF AR I
&”

FREHBY (Feature Clipping, FC) #4772 N: M T A5 n N ICAR)
K4 D = (dy,dy---d,}, HR4E TF-IDF 1+ 5 77750 @2 T 445 4 D (1) TF-IDF
BT My, BT AR5 880K d; (di € D) BEAT 0 W AR AR 5350 M, 438 d o
W JE HR S W= (W, Wy W) HURAEAVER Tro ARIEEETY My, tHE R W
RN AT ) TE-IDF {5 oy, 4%, BeE AR IR 55 1 TF-IDF {EHX 0.
BET 5 ARAE VAR T AN A48 m R LT & 1) 42 88 1 45 s i) TF-IDF B &
ML, I BUERE PR, KRS pY% RO ECREALINER, & /515 209 18 5 SOA
di’o HAIEIERAR R 3-4H7R .

5:F TF-IDF B H R fiEH BT (Feature Clipping, FC) SCAY 1 77k 7E
AU R SR R Al B A TF-IDF AR, g A5 9 08 SO Sl 3k AT 0 1) AR A7 )
YW, MR TF-IDF MO /9 5045 4 il () TE-IDF {8, b il M A
FFPRTT 5 1) TF-IDF fEHX 0, L vH EARAE AR i A S 45 fl K 145 s Y
TF-IDF {H AT, PAPPA RSB R EZEE, R TF-IDF 2 AN AR N B
M43 23 B SO ) — gy 48 5 3%
def buildtfidf ():

f = open(’wordprocess.json’, ’r’, encoding="utf8”)
res = json.loads(f.read())
corpora_documents = []

for item text im res:
corpora_documents.append(item text.strip ()

Csplit (707))

# A AR 5 A
dictionary = corpora.Dictionary(corpora_documents)
dictionary .save(’dict.txt’)
IR Bl ER Y HE BRI EOH R =
corpus = [dictionary.doc2bow(text) for text
in corpora _documents ]
tfidf model=models. TfidfModel (corpus)
tfidf model.save(”data.tfidf”)

P’ 3-5: TF-IDF #E A4 2 4% 00
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AR VE I R B AT R A B SCARY G 5256 . B o, AEIRHU RIVERR A S
PEAEE ) TF-IDF B, ASCA# A python 1Y gensim FES AT 2, 4
IR AL B S IR SCAR B 40y JSON #5320 B2 T R AR e iml e, RO SCAH
P WEARL id P, DX AR RS FEE T AN AR SCAR T
LA, 3 26 B A B 1] SLORAT o SRS AR 50 ) M T g — 2 SO R i
ANRNAE SCRYS R B 0 1S B0 B B RR G ) B . B {8 TF-IDF B3 44 22 44
PEEEH) TF-IDF B AR @A G ] 3-5 o

PARIEEH SR “AYRNLETETE: 2017 4E 4 H 30 H 18 I, & AR
Eﬁ?%%fﬁ%M[ﬁﬁﬁﬁfﬁ&x$ﬁA euiE NP S E AR
I, %E TR AR — G OPPO i A59S FUFHL (L% EMME AR
M 1700 700 7 RNFFYIESOR, TEIZSCR T RMIER BT GRS

SR Z AR AT A R KSR AL AT, 45 B 50 W B R AR AE AR . K
FANEN R IR T SCARTIEIE R Z A KRR R &R, 2 AR FFAE I — Fh R B
2, MRIERAF AL T LB T A B35 2 R CBESE R o 1% A IR A7 A0
Wik 3-6HT7R

@%
"D @ﬁbdb' a
ﬁ@bﬁﬂbli¢%bﬁbii'ﬂ@
SB’
ﬁiﬂ?i-bﬁBGbéﬂblﬁbﬂle

ATT |ATT ATT /ATT /WP

W&
RAD \ATT \ATT /ATT ATT 'P POB /POB ATT /ATT ~ATT [POB /WP

o) & &)@ G =)
AD OB 'MP
Comnz> () (am
BV P OB
HED

B 3-6: RFAER BT VAR R ) SCAS A R A

HUK, MR RLH TF-IDF #8Y, F5HAS 3 SCA R &M A) 15 1) TF-IDF 15,
TF-IDF {8 K i 1] 8 81 B 5 K. SRR E o8, R 2 JR9R. 7E1H % TF-IDF {6
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i, X SCAR PRI B B AR TR RS, AT
A E BN, A TET A, K TF-IDF E X E A 0. H1iE RAEACH 1
K 3-7H7R

#1413 3] & A~ 13 i& 9 TF—-IDF 14

line _seg: #%%
string tfidf : A ¥ 0 539 & 6 TF-IDF{4
dictionry : i&E#1E 37| %

def tfidf(line seg, string tfidf, dictionry):
line _dic = {}
for i in line seg:
if 1 in dictionry.keys():
line dic[i] =
string tfidf[dictionry[1]][1]
else:
#4F 33 f2 49 33 5 @) TF-IDFA & 7 0
line dic[i] = 0
return line dic

B 3-7: £y 1 AR 1A1E TF-IDF IE 54 00

U AE SR B I X LA E ) TF-IDF (B VIR AT I, 5 S ECCARE
SRR AEE ARG o AR AER PIRiE 2 AIAH LR, — MRS %
NS RO B RER, Z AR R R, 2445 J] DUEA/E SR — AN /N8
Mo ART7 IR DIARAE C)EE I BB SO BV I R AR B2, THEARR AN AL 46 i S H
JIT A 145 i) TF-IDF AE AT, DA R HE R AT A B3R BT 43, IRUE SCAR B L
BV PR SR A1 — B

PRI BURKAE FVEM RIS, AELER AL T 60 25 G5 s B R /N TR R, n S AR
B & 45 oy 1, WIEREY B B AR BE At 2 — AN al T, WR s BV SRR
SrinlEH, BRI LS AR . i, W B ZH lengthWeight R & i 4
T E VR, N E lengthWeight=0.5, RFEATE 45 S BE/NT UL S8R
)2 BRI Ao Dy sl B AR A ) 9 B

FEXI € #BY V0 B S 15 28 TR AL, vH &G A A 821 TF-IDF {5 &
MFFRE RS . B TE-IDF {EAREE 1B BN T SO B B, i 5
T AR AT 88T . fE R E HE VG FIRS, RV RIS, & E S5
rangeWeight KA i B YE E, 1 E rangeWeight=0.5, REKGHFAEE



26 F=F ETIEHERY BAE
BRI A R BB R R SR o 2R AR BT AR e 51 R ARSI 3-8

#lin seg: W% R

#line dic: )& TF—IDF {4 13 ¢

#dep: R A 8 kX &

def countTree(line seg ,line dic ,dep,lengthWeight,
rangeWeight , quantityWeight):

treelist = [] #AR B 8) kRGP BT R 6 AL
length = len(line seg) HPT R 18 K E
all = {} # TR A8 tfidf%/\

cliplist = [] HIF T AT £ A

clipping = [] HAF AT B 5

#AX 2] BT AT 89 At

for 1 in range(len(line dic)):
list = getAllson(dep, 1)
if len(list) <= length * lengthWeight
and len(list) > 1:
treelist .append(list)
#it PR QALY tfidf
for cl in range(len(treelist)):
sumtfidf = 0
for c in treelist[cl]:
sumtfidf = sumtfidf +
line _dic[line seg[c—1]]
all[cl] = sumtfidf
#HYPTR R T AR tfidf B HE
sortList = sorted(all.items (), key=lambda
item:item|[1])
HHE R 7 R B R LA
rangelist = sortLlst[:int(len(treelist)*
rangeWeight)]
#A BRI A AT R
solist = random.sample(rangelist ,
int(len(treeclist)% quantityWeight))
for tu in solist:
cliplist.append(treelist[tu[0]])
for 1 in cliplist:
for j in 1i:
if j not in clipping:
clipping .append(j)
return clipping

3-8: ZE AT RT3 AZ AR
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FERFER BT BB R, a0 R A 15 # [ 5 4 TF-IDF {H 5/ B 5 70 B
AT, 2 SBERY GG R SCARFEAE . Ny 7 AER RIS AT P AN [E] ) 4
R, W EH S quantityWeight, W1 quantityWeight=0.5, &7~ AL B A5 85 59
FIFR )R BONR AT R

% 3-2: #:F TF-IDF BUE BRI BT 7 1E S50k

ZH BRIAHE £
lengthWeight 0.4 THE TF-IDF B3 HOR A%, 1) v el
rangeWeight 0.4 W TF-IDF HE7 513 Bk B
quantityWeight 0.4 R BT MR R (5 R BT SR A LR

$LF TF-IDF AU (R AL BT 18 A R8T 240k I 3-2 . 1051500
=ASHUEIINN 0.4, RO R IR Y IE B ORRFAE — N E AR

e, ARIEAFEET I RARYE 24 quantityWeight BEAL i HUR 30 AT I o 44
o fr AR 2 — AR BT 3 19 J5 15 209 48 )5 SOR S5 RS 3-3)0
o I A SCR BIRAE FVE R U & 3-9 7R

R 3-3: RRALEBYY VAR R ) SOy S 45 AR IR

a3 A #E3A

AYFHLIEFETE: 2017424 H 30 H 18
BIYF, B A RIETET R ERT
M X EHE RS AT EN G,
e ENRREAES LAZER, &
57 T R AR — G B4 OPPO
i A59S BRIFHL (2L EMEANR
M 1700 75) .

NYFHLRIRTE: Pl N RFEAE
SN X T AR I S 2w
8, BHE NIRRT, &
B 7RI AR TF L.

HER 3-3F1E 3-9m LA ZR tH, 38 J5 SCAR S WG SCAMEL, WARFEfE, H
A B A B, R LA Y 5 SUARTIR R B GI R 4F. PG CAR
i) “2017 4E 4 H 30 H IS HFVE”  “T REZERT” . “LARE” . “—
B OPPO J# AS9S AL | “ (RS EMME NIRRT 1700 J0) 7 SMEiEg#E
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Uk, BRI A XA X T S MRS AR IR B, AR R
IR — LE A A/ A AR BN L ORALE 1 TR i — 25k

WEA

ATT
COMGEE (2> ()
ATT ATT SBV ATT

ATT

3-9: FAEEBTY M INE R G- I SO Y 3G 45 RARAF B)VE M

3.3 ETEHEENFHIEME

BT U R R 5 3 48 TR — P B AR TR e B S 1 B SO
LA LU B i () F AR SCAS, il IBOCAS i (R A B e, AT SE B 389 1) 5
2o BEATURFAERR A (10 O BE A2 MRS SOA AR ALUE BEAT 16 I 3 A SCA RS ARl B o

FERRHE SCAAHA FE BEAT AR SOAR G I, 8 H LDA AR . LDA
U A S KR T AT, DAAR MR 22 ST O SO SCAR AT SRR, 2
i HERER S NI SR sy AN DI L S i C R P A R IYS TR AT S
PR SOR I 8 WA gy A EEA S R . €] LDA 3 gAY
BEAT SCASTR L7 A2 R T2 T WA 3 T ik, Al DO PR3l O SR B
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A, AR G SOA T8 8 ik B S 4 38 SCA A R B (R SOA - S
B R B R IEHERE o SCACRFAE S U B A AV 0] SCAS op AR A O¢ R AT
3R, AT SRIOCAS () B AL

WFERE & (Feature Fusion, FF) ¥ ¥ 57A 0N TS n NICARIEL
5tk D = {di,d>...d,}, RIS p i 5E 1A K, #H LDA i Y
Mg, 452 F - CR R . X TR 3 SCA d (d; € D) AT TRARTE,  HR 48 50 2
Mg, 53 d; BTl getE R R q(g € 1,2...K), HHHEEE q BT XAS
di BIRSZAARE IR HE, 3B AEUE R S B AR SO djo X d; F1 d; AT A1)
EAT, A B R BARKAE A)EER T ATy, GEECT, AT, B EA A AR AR R R I
WRGHAT B e, 19BN )5 SCA d . PR E B 3- 1078

. || R IR SR,

l % gt o
B PR
S FEFSCAE

TSR F R FFAERL A AR SO,

AR5 = S HHEH kS
i o | SR IR
(] i BEFEREFF 3131

LDAT: REAR UM,

B 3-10: T 3 U (RFAE Rl A 3 8 D7 iR AR I

BT T R R ) RFAIE R SO Y U7 VA AR O BE 4R B I %K LDA 3258
PR, FEUIZR E R i AR TR BB — NI AR R e AR A ) T, B
B RN AE AR VR RE A IR, 1 2 A B E S B R

TR HE B - NRERWAE. HiraEETahifulik. &N
ARPEVES VUM S 8 v AR v U7 7% [38] 55 . LDA @A R A Jiig 1o — DL Jii
MER ALY, M PR 2R — R A MR AR (K 3, O T W A OE B
AECH, ATk BN AR N VS R SR g bn o I RROE R T 550 5 292
At Hh s M AR SCA. XA SOR, B R EE AN
W =@ - @) 10 v W GREF R . IS P 1 5] 7 AR 2 HAT IR
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W HA)T, R 2RO A Y N 2 70 K 4R B RE SRR ek, R A Al
W 3-1077:

Z|=

M —~— —
POW v =] |p(aalv) (3-1)
m=1

PRGN MRIAN, Hrf Nm SOR 1) 5 S

Zrﬂr/l[:l log p (W | v)
Znﬂle Nm

perplexity(W |v) = ﬁ p (Z‘J% | v)_% = exp— (3-2)
m=1
AR, AR, TR, WS AT, O B R
.
DL vE R e B8R R O], A E T, WEBHANK e
[10,150], 11 34 step=10, [l 2% 1 1 0 1 45 S ML SR HCAR 9 o 10% 1050,
X AR K IR R, PR o 45 S 1 3- 11
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3-11: m) R A AU AE AN ) KB AR DR 5 i 2k P

ATLUE S|, WEERSABHEME B EH K A nmEl, H£K
BRI 40 B, REREE X m) BiFsh, fEfid 70 B SR> . A1, 7 N K
FE KT 80 B AT AU /IME - [RIk, 7E 4R BT E 8% H K 28 100, A=
AR . LDA AR AR AR a0 3- 12171
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def getLDAmodel ():

#IK I B A R

corpora _documents = getCorpora ()

# A 3 18] L ST A

dictionary = corpora.Dictionary.load(’dict.txt”’)
# mEOEFNSLEFRE AR EE LT B IR
dict corpora = [dictionary.doc2bow(i) for i

in corpora documents ]
#4 £ ax 89 3E B AR B MM A
MmCorpus. serialize (*data corpora.mm’, dict corpora)
np.random. seed (SOME FIXED SEED)
lda = models.LdaModel(dict corpora, num_ topics=100,
id2word = dictionary , iterations=1000)
#F A R 89 £ AR AR AR A
lda.save(r’data mylda’)

K 3-12: LDA 3@ R pa 4% oA HS

A SEBL R, BB O 48, IN#E 2L T TF-IDF B (1 RFAE 38T
PG ACE I A e AR S, 2SO N RN EIEARTE TS, R AT
SENLALEE . ARJE GEvHEENRIE R B AR o I B IR, R TSRS RO R A
DME T 5 S NI A o 55, 8 gensim PETY) LDA ALK 2 77124 i LDA
TR
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B 3-13: AR Y S B in] St 18




32 F=EF HETAEEHENY E5E

R SE R G, 3B AL 4 A T2 pyLDAvis SRS A Y 347 43
B, A EGAR T X @B EE R AT RN . AR SR WidH AR K224 R B
Z M term saliency 243 [39] R iTHE AR A R i EEREE . HA, woARrE R
i, T ABAETEE, ARGE W 3-307K,

P(T | w)
P(T)

saliency (w) = P(w) X Z P(T | w)log (3-3)
T

F AR I RE R o AT = 4E ], FREAHI T B R, BUJA S8 N H el
F £ 4Eb5 12 (Multidimensional Scaling) % & @ 3E4T A] AL AL HE [40]. £ 4EbREE
VETEPR MDS, MDS /] DUG & 26 B2 84 AT PR 4E, IR AE 45 [A) 50 = 4E 73 [A]
HEAT 7R . MDS X REEZ AR B a2 R L0 R, “XFR” WL B
o THAL HEAASR . BUG 7Y, B 3 ST I OBk S U R R [41]. Bl
SEARML CECRR BB A R A KA, (BREE LK) R R EW F YRR
&R, B 7T HESHAR LB B ERIEE 24, MDS i&n] BLHE
e JEROE T 4E PE AR ke R . E R AR e 4, IRIE S8 MDS #2A4E
TYEA R AT AL B i MDS AR T 100 B R EE L
K 3-14F77R

37
112

3-14: 3&F MDS 1) 3 80 B 0 A

B 5 o AR BUE] Y term saliency, A% HpiE] BE A T 30 467 Y HLTE]
WE 3-13f7~. HEPLLEE, “Hiii” . “gd@” . “Ba” FiEER T
ANEEFAICBE A — =280, SA R EBIE AL X i E
A B [ AV AR AE
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ATLVE 2], 100 3@ HEAKDARPETEREK R, BN BAN
B 3 A IR SOE . AR U, BEROR, SRR A FEEE KRR o E
R B R 42 R B INFRTE N 1-100. Hodr, 55— ZIRAE —REEG KEIX
WEEESE K, WHEREZ A XEENER. FLb, REFANEE
W, F ) RS R A, R R SO R R e e M . BT
Fil 6 sl 3- 150

e I
Il
R
(=3
RER
FLHE
s
Bk
It |l
= |
T
EEE
B
*70 |

Overall term frequency
I Estimated term frequency within the selected topic

3-15: LAY 6 5 32 R S B A o AT

FA 6, OCHEIA IR % A G FE N m B R, “EMRT . “UK
B CHRRNNE” S nT LU % YD SONE S R DG i B
IRk, 32 R IR P 2 T DLOKAR AT B AR S R W, AR AL T K&
AWM G IANEE A TP IR . 8 3 AL, AT LUK A AR R AE S
ARHATERIE, T IRk AR AEAR R R SO, NRHIERL & 58 5E Jh il Z 0L,
CLA A Sl LDA = U

T2, X TEIEE ) 147553 550K, KR 3 BRSO REAS SCAR ) 3 73
DAEAT S, M-SR T RIRE P EA IR, T SON- 38
oA

2N, PARRERAICH “ AYRPLOCHRTE: 2017 4F 4 H 30 H 18 BT,
Bt NRBEAET REERTmM X T AR AL E G, BHENREE
MR AR, 9 T RIS ER B — S A OPPO i AS9S BLFHL (£



34 F=F HTHEHENT 15X
LEMEANRT 1700 7T o 7 RFFT B OCA 1% 00T BB A 1 &5 2R A
[(” 318 47, 0.038645916), (* 34 77, 0.09708382), (* A 197, 0.07094217), (* &
i 237, 0.17881365), (* 3 367, 0.038298436), (” L 657, 0.037962645), (7 ¥
73”,0.07958109), (* 315 80”, 0.04309544), (* 3 i 857, 0.047075737), (* 31 917,
0.038341522), (” 3248 92, 0.21098988), (* T4 957, 0.08657002)] FEA TTLALLLRK
R(ES, AR, WS RNFEEWE 3-16F7R.

0.125

0.100

0.075 4

0.050 1

0.025

0.000 -

FRi4 FEE7 FRE19 FRE23 FR36 FM65 FRE73 FRE0 FRESS FRE91 FRE92 RIS

B 3-16: fod 48 A I 2 SR T 45 R 6

PEE R AL, Ar SO 8 92 MR R oK. PRI, %030 id 193
AN T 920 FIRZTTIE, AKIKTERPHTSOR, 15218 SORBOR R BER 3=
AR A, R - SOR JSON 2R, RN SCAR ) ID B BT, & 455
(R CE SRS = B

RGOS, SR SO AT TRALBE, 2545 AL AR AN 23 Rl 4 AR I n e
S, AFRNZSORRES R R 2K, A ISRt (0 2 AR A T B3] 43 7]
3G, I 3-16RT 15, IZICARMAGAE 12 AT (8], T8 92 MR &
KON 02110 el L @SR R 8 92 [ Fir 3 SCAR UH B 5 A I 1 SCAS g A
U . FEARUEE BOTH S, PR 2L B N B b, DA SCAS )] 38 1) B AR
TRV R o AR SEARBARE A 3 5 v S5 A e 1 I A AR AR 52 (B R DAt — 2 AR AL
FEo XFRAFRYEE R R AR B, RZHAUETH AR 3-4.

A-B _ Z?:lAiXBi
”A””B” JZ?zl (Ai)2 X \/2?:1 (Bi)z

similarity(A, B) = cos 6 = (3-4)

Hodr, AR B AR AL B E. AR RS, b SCA b i S
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TF-IDF SR HEAT IOAL, DA mEmfatE . i T SO &4 59 4 2 1 TF-IDF {H
#AE [0,1] 18], FrAB N SCARIRZABUEE N IE . HJE, NS RECR,
WA 3G SOA S 32 b AT SCAS R RS2 AR B R e 5 SR DR A7 R 5| A

MRIEHET 25 5, G BRARALEE T = ) SCARNE N RRE AL & 1 AR SCAR . TR
UERFERE G4 B B 2060, BENLIE BRI HEA T = A 5 — 0k, #E7E
SRR 3-4F17R

R 3-4: BT R LSO R

WS MARE BIAE  HF

TLPEE B B N R be fa ¥, 2014424 H 1 H

9 WHE, Bt A XX BT @ B TF I XFH 219

AL TS G, BARFEA X L 219 AL LR

BEE S, FATEE X ERAD DS AGEE

20082 EFHUMAE. B ARG T 5 AL I B Bk 0.862241 1

BREZE FIGE, UERMET N VIVO20T F

Bl—#, M VAERR I &S e, ZFIME

AR 2231 76 RKEJG, AT 4518
BIFHRIEL T RIER X

YT AR g fE 4. 201542 12 A 14 H 17 I+

YF, W5 N T RFAT SV KT AR B T

WAZEYS, BIETE AR ERIHFEANTREIEAK

20550 2B, BT HIMET ARG BENKAGBaK 0851054 2

NOTE FHL—#. FaEkgdfid, TREHRE

Mk, REMIHNH G FH B E M2k NOTE F

W—iB. Z%E, WEFIMES20 6. ER)E,
WEFH OO ENTEE.

ANVRHLISTESE, 2015 4E 11 A 29 H 17 B, #
H NG FIeAL 208 AT, METHEIEE
15078 XM IEMMa e, HEREHFREIEAZL M, 0.836014 3
P\ REFE T DA NI EL4: 310 76, JEHE 43
PR AZHIE I B S ILE R I 3

FE R, WRAE T EET O B SCAR B BHERE SCAS . R G SO
HO RN, WMRREARZ G, B SORR AR, X =ARARCH S
NE TR H SBHE AL A G, 5 — DA AR B 55y
PIGSOAME, 2O THL B, ARYE AL AT PLGR 8 5 A 38 SOARRAE
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AR H bR SCAs,  HAEmPER . SO TR A A& 3-17 7

def getRecommend(lda, dict, tfidf, dict corpora, text):
vector = lda[dict.doc2bow(text)]
# AP A
topic = sorted(vector, key=lambda item: —item[1])
[0:1][0]
#IRI E A A &
dict = json.loads (getTopicDocument())
# % F 5 ke LA
search _corpus = []
index num = 0
index dict = {}
for 1 in dict[str(topic)]:
search corpus.append(tfidf[dict corpora][i—1])
index dict[index num] = 1
index num += 1
index = similarities.MatrixSimilarity
(lda[search corpus])
#it HA8 R
sims = index|[vector |
#48 L B HE B
sorted sims = sorted(enumerate(sims), key=lambda
item: —item[1])
IR LA 95 - L A%
df = getDocument ()
count = 0
recomm = [] #iR Ay AB L LK R
for doc in sorted sims:
recomm. append(index dict[doc[0]])
count += 1
if count == 3:
break
return recomm

B 3-17: J T R AR, SCAS i 146 4% Lo A HS

AR G AR AUEE B = (1) ID 2y 20082 [ SCAAE N B AR SCA . 3 G I 1)y
A5 LA AN SCAR I MRAF FDE IR R U

HSEEH LTP LA BIR 1 SOR M | AR SCAR R AF ARG R, 3REIPIAS
A BAAMFEARAE R R, Qe R 30K “RUFPLR” 5 “4RE
Z A& SBV (FEIE) K&K, HWCAF “TLEHEENRRER” 5 “4
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27 Wig SBV (FiH) KFR: P HCAT “2017 44 H 30 H 18 7”7 5
“Hiei” Je ADVCH:H) KRR, HEROKRH “2014 44 A1 HIOMF” 5 “R
BE” & ADV CH:A) KR,

FERFAERL &, B B bR SCAR T 585 3 SCA R A7 98 FAH R A AT &
e, SEIAEQRIE SCARIE SOREA BTG OL T, CARNERSA, 32051
JEISCAR .

FEFFAERL G4 HY I, FlE B 2 DL RO RHIE R G ) BEACRLEE,  DIRAE G
RIE ARG RS, B, 7 EHR A SOR R B A A FAKAE R R BT
A

WAFANEN M T 450, 53— =22 — A% 01 8 17 Root 45 5, W& 2
HED K&, 2245 sUBOH X T 0 i A iR 45 S8k b, fB 4y SUARSE —
BERAW=AGE S, R DL R E R ORL S, UPKS 7R B o AR A 386 SCA 1) 45
o, SEIUAR TRHMERE S 00 B . S A SO B A B KA R &
PR EL (&5 5D ARSI, W B —MKAH AN E BRSO, iy 1
A R A T — S ILL A OPPO B AS9S TN 5 “i5%5” & VOB
(FE) KFR, MHEWCAS “H5” 5 “E” 42 VOB (F1%) X&K, U
Ry 48 SCA R« QR FE A i — G 4 1 OPPO 8 AS9S BIFHL” 4 “H 5”7
B, BUIRSORIIE G R, REFF R R .

R PRUE AR AIE 128 B %) RIS T SUAS 2 520 SCAR R SR i), AE PR AN SCAR I ]
E IR HUE Z R AT IRAE R RIS o 13BN SUR BIRAE AL h 38 = )2 I 6
MRS BRI R R, EEAHFEKAAE R R ERCN, EARHERE
RS

ERPEBARESY, AEERADCPEAREK, MEEEBNEE, KEATE
W 2B AR A HLASMIARAL, APRIES S FT G SCAR N B KR B A K AR R
A%, R AE R AR R A B 3 1R E B S R A A B g AT BB O R o 7 HE A 49135
AR BT RMERL G 3G, v DURYE H AU I A 2 4t KIS IE
AL 72 22 O B E AR S B A AT

TEFEAT AT 8 RECAT I FE R, 8 SE X B AR SCARHEAT 2 18] R AT ) 72
ST ERAE, SRJEMKIRIE ] ROOT 45 i, BB— 245 m. B 24 M =24,
B, BIEREE RS SE B SNIKA R, Hb, “WP” XLRMARE
PR, TESCA AR S AFCE 5 SORRRIE S R ER, R, 7838 I K A7 5 R
EBR “WP” R FR. W5 JZME = Z8E AR E 3-18F R
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#dep: R EH X F %
def getDep(dep):
pretuple = depl[0]

first = 0
second = []
threes = []
for tu in pretuple:
if tu[2] == "HED”:

firstl = tu[0]
for tu in pretuple:
if tu[l] == first and tu[2] != "WP”:
secondl .append ((tu[0], tu[2]))
for 1 in second:

three = []
for j in pretuple:
if j[1] == 1[0] and j[2] != "WP”:

three .append ((j[0],j[2]))
threes.append(three)

return second,threes

B 3-18: RAFFIVER R R4S s 2 Uil D LA
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THOLT, BURSCARMIE PG Ty 3, DAORSE HAUEREAN AL o

FFIEAZ 4 (Feature Transaction, FT) ¥ 35758 A: X TAE n A
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R 5 H ARG KRR, BAERE KRN TEIE, X Tk
K BB 3L ARAF S RIEAT UL G, AH R AF e B0 88 TTy, B9 3G, BEbLdE
£ TT; TP IO AT 2 4, 13305 B )5 504 d o 32 Bl 3-2040 T o .
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BEHLLLFETT,

(MR EH B
R R
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BT ARAT A R AR AR By 38 75 vk 5 R AR 8 B R AE A& 9 38 7 VR AN T,
FKH T SCAFTE R BRAE, ATEBHR LM RO BT R AE 298, M2 7 A
(1) R HR AN B AR ) AR AT R R B 0 T AT B P S5 M IR, (R SCAR R EE AR
R HE AN UL B

DLRIERR A SC PR . ¥ “ BT iR XN RAE SR B f 8 0 &5 A
FEHET 2014 4 11 H 9 H 2 VR, FEARTT 2 X AL 22 75 % XXX 5 b
FRITH, SRR, I E A AT T I R B 31 2
iRide600FS ! F AT 4= — 4, TEMBIRIIFE PP A% N AWEESR. ” 1E N NRYT



3.4 ETREFAENFIEELR 41

WSO, RTINS — 20 X CARATIRAE AL, A5 B SCAR KA A)
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B 3-21: B TARAE AVE IR AR A B 2R 9 SCAR A A A

]

%Tﬂ% T AT A K SRR R . B S R AR BUK AT RIVER Hh BT A A
(EFEREE S A HTE T4 5D , X EEEKEIRFENE lengthweight, F5H
Kb o BRI T4 T 018N L *lengthweight B FTA B R 308 H ok o 78 WA B

W, X T ok, AL T R, B SRR HE Y 7 D,
Ik, R K o KT 1o

# b 2 B AL
def getAllSon(seg, dep, lenArg):
treelist = [] # BT H MK
length = len(seg) # FAiA N AHK=E
for 1 in range(len(seg)):
list = getSon(dep, i) # ZRELMA T &
if len(list) <= length * lenArg and len(list) > 1:
treelist.append(list)

treelist = getCollection(treelist)
return treelist
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I 77 A K S EOR A S 13 B R B R &, (HR AR AESS R R )
e B, BEMEES: [[1,21,03,1,2],08,91,[13,11,12,10]--++++], ZHEEH,
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TEAR e i Hp a2, PR SR TGV AT e 4. [RIE,  FE 077 I%E HA WAL i K A7 A
56 R AT &30 B, % [1,2] 71 [3,1,2] &I3FEH [3,1,2]. TRk fiE It
PR AR I ] 3-2211 3-23 Ff 7R

R I SV S
def getCollection(lists):
list = lists [:]
for m in lists:
for n in lists:
if set(m).issubset(set(n)) and m != n:
list .remove(m)
break
return list
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B b b P AT AT AR BRI RN, A 5 O I 5 A B B4 selectweight,
BN KT length*selectweight VR YIRS ECX S H B E, ERCX G HFENL
. SHERW3-8PR.

R 3-7: B TRAFFANER R IEAR B W 5 A SRR

¥ EAE ax
lengthweight 0.2 R K BETE I S8
selectweight 0.4 IR §iprins 2 2

TEE M LT AR, FIRFIERE G4 1 — 4%,  [RIFEAA AL i 3 2 e £ 1 i)
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PR, ANTF B R AE AL I 45 R A2 e N R ANAS IR B3R I 2RIEFE 1 (0,1) A1 (0,5)
PN TCH SR — 1. it X, ECHIREERS, Sk R e
R R bR S R I IEFACS W 3-24 07 .

#slice: FHFHRITE L
#length: HFB I THHKZ
def getDifTree(slice, length):
sli = []
num = []
for 1 in range(len(slice)):
s = random.choice(slice)
if s[0] not in num and s[1] not in num:
sli.append(s)
num. append(s[0])
num. append(s[1])
if len(sli) == length:
break
return sli
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LB, I EL AT PAZA AN A8 AR LRI 15 o N AR AR, ] [ B AR 2 A
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1] [m] B AR Y ) A i34 gensim JE ) Word2vece 575, TEMEZ T, EXTEL
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RIVRUTF o size=200 74 H (138 1 ) B 4EHCA 200, 4ERGER 2, 20 i 7] 15 4RF
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AR IZRAAS T ] 3-28 17

#)] 2575 ) &
def buildWord2Vector ():
model = Word2Vec(LineSentence (”stop _seg.txt”),
sg=0, size=200, window=5, min count=5)
model.save (”top_seg.model”)
model .wv.save word2vec format(”stop seg.vector”,
binary=False)
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