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ABSTRACT

ABSTRACT

The excavation of bamboo slips has greatly improved the shortage of historical materials in
the Qin Dynasty, provided rich and reliable resources for the study of the history from the late
Warring States period to the Qin Dynasty, and has irreplaceable historical value for the current

historical research.

Bamboo slips and Chinese books account for a large proportion. Compared with the static rule
system, practical documents often contain more abundant information and interpret the social
appearance and norms at that time from different angles. How to mine effective information
from bamboo slips corpus and analyze it, the text mining technology, which is gradually

widely used, puts forward a better solution for us.

This paper focuses on the use of text mining means to study the bamboo slips, introduces the
text mining analysis method into the research field of bamboo slips, analyzes the text with the
first and second volumes of Li-ye Bamboo Slips as the corpus source, and explores how to
improve the research efficiency of bamboo slips and change the research methods of bamboo
slips, so as to realize the rapid grasp and content disclosure of bamboo slips, and also promote

the development of the research of historical knowledge discovery of the Qin Dynasty.

The main work of this paper includes: first, the digitization and preprocessing of bamboo slips.
Together with the members of the bamboo slips team, we digitized the contents of the first
and second volumes of the Li-ye Bamboo Slips, and ensured the accuracy of the bamboo slips
data through two rounds of verification. Combined with the characteristics of the bamboo
slips and the actual needs of subsequent experiments, this paper carried out preprocessing
steps such as word segmentation, de deactivation words and feature item weight calculation.
The second is to analyze the co-occurrence of keywords in the first and second volumes of
Li-ye Bamboo Slips by using the methods of keyword extraction and word frequency
statistics. Taking the top ten keywords as the index, extract all relevant corpora and make
word frequency statistics. The analysis results show that there are apprenticeship documents,
food management documents and debt documents in riyer Volume I and II. The third is to
extract the text summary of bamboo slips by using textrank text summary model. By
compressing the text information of bamboo slips, the key information is extracted, so as to

obtain and grasp the subject content of bamboo slips from the perspective of events. A total of
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ABSTRACT

6 abstracts are obtained in the experiment, involving debt documents, food management
documents and legal documents. Fourth, the topic model is used to calculate the topic word
probability distribution of bamboo slips. From the perspective of probability distribution, one
of the themes of the first volume is to grasp the theme of the second volume, that is, the theme
of the second volume is to reflect the content of the text. The confusion degree is introduced
as the evaluation index of the model. According to the confusion degree and manual repeated
experiments, 12 topics are selected as the best topics, and 4 of them have obvious topic

tendency.

This paper holds that the first and second volumes of Li-ye Bamboo Slips are mainly
expressed in the form of official documents, and the specific contents involve documents,
postal transmission, debts, grain, apprentice books, cases, corvee and so on. The calculation
results can better summarize its main contents, and correspond to the subject contents given in
the first volume of Liye's proofreading. This paper has certain theoretical significance and
reference value for the text mining research in the field of bamboo slips research. In particular,
it is the first attempt to combine bamboo slips and text mining technology, which effectively
improves the processing efficiency and information acquisition efficiency of bamboo slips,
provides new ideas for the research of bamboo slips, and proves that China's rich cultural
heritage can be understood and interpreted with the help of text mining methods, It has certain

feasibility and practical significance.

Keywords: Li-ye Bamboo Slips; Text mining; Text summary; Topic modeling
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2.1 BIFAXEXARIZHRMR
2.1.1 #F AL

%7 N\ X (Digital Humanities, DH), W##5 A A i1 5 (Humanities Computing) , ‘&
BB T EAER SINBE G2 1 N SO R ZCE SR G 2 — R B (K 5 2 R 7
JiiE e ALk, B N SCUA—N A I A R A A 3 5 NS A 2 ] I & LA
B Nk mgsem, HwtFmi H & B & T A G AN ST . [ sk
SR, F IR TR R, A SOR R R KRS A T B
AT AR 55 J7 A TR LRAT 6.

ey NSCHIWE S i R T 20 a2 b ], # 5 PH%s <A (Roberto Busa) T+ 1949
5 IBM ARIEME, R THENLTBO R T SO A AT 8 A g i 1 T 3
WEPE, KRR ANRIRR ST, B2t 90 440G, A SCHHS 0 B i AN T
K, BEETHENTFBIED KRB D ML GITE 5 A 200 DI, ZR%,
SRR DA, e LB 4 1 Y2 N P T I A5 A T B ™ o R A SO () 7
AR, R RE B R EE EEA E TR T IR SE IR, R R R T AT
SEOCAEAR AT 0T A LRI HIIEES . B B MR FIZH, FHIAET X
N SCH S ORI G A S VS L, RIS NSO St T s i ER . B,
“UBp NSO =7, ol DR aL & 8 2 F A NSO RIS 3 5. N =1
—{thed, FEELR - S5 ACH/ALLC k£ Lfif T #5°4 Reality Check: Projects and
Prospects in Digital Humanities FJX 5, T /&“Digital Humanities”iX — AR AN T A X
HHEMT RS, FFAEIEESI AT B, FF FLRdi e seAR . B&. M. %
SR R F0L 30 512 55 22 AU N R R JBE ™ o I, (e A SCHe R ) B AE T —4E i, &
et B AL “HFALT A RAEE, MBI, e AT iR,
AT — AN AR IS R TR A . FEBEE RO TN BRI R, Hr A
SCTFEAE S AN FERL 7 10 (0 R A B, AN AR 51 R T — B ) e 1) s
TR o

ERRUL, HE NSCH BISRACTE — AN AW ARSI 72, S TR &% A A
[ PRI R AR 0 B N SCOTVER Z RO IR, (2 H TR AU E L. AEE NN
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BIRH A4 TRCT NSO — D RE A R e SOE AR ARE RXE, ERFATT AT LA 41 1 sk ik
RAWTEAT 245, DONECT NSO R ARk B AN A SCRITR 5 I R AT ot i
Jrid, HEART R —F SO 7 U a0 54

i b, BF N AR BT BOR 5 A SCHE 2B R B S R A A R R AT T
%, JFRI X RGET 7 IR BEATIZ 9 . A A HUAECT SORBIR v B, N
WHR RN F A, DR 738 T B RN RE S iR, k. o e

EATE LT

2.1.2 XAREZHRLIR

MAYZYE (Text Mining, TM) , MAFRASCAEHEIZHE (Text Data Mining, TDM)
B AAIR AP (Knowledge Discovery in Texts, KDT), & MIGE AT CAME B
i RV TE FTRE BRI, WTEBRR . P, RIBEASE, FEEUKTE AR LH
AR RS S, F BRI L8 AR A A S5 B AR AR . SUARIZ IR A A2 R gR 3
B — [ EOR B G, TRRE 1 2 DU EIREOR IR IZ . Hlds: >, B
. g —MERG 2R EHLEOR, Sl SCA R i) E A ST 42 SO R
.

SCARYZHR S BT b8 T RAR 2RI — 55, KB S BN G ZE ) A B 1 5 2
SERACEE, RERSAR I B B FRATT AR RS I Jo 46 b Hicdts Hh R IR R Al B, R
Jetads, HutHO&T 2T 2 A9

WH TR TR E 2 PR, FECPREFEHALE ., 290, B R
JeoRsE, Mg —AMPREAE 7 2R URA I SIZEEOR, i B R i 4 i
RAIER N FHIESRIEE, LISV K BN SR GER 0T« SCARTHZEREL . SOAR o 2 S R 2K
PP AR S o 3 — A e B ) SR TR R G 22 TSR T2 IR BT A 2 A AU
B4R,

SR
b XA
28 el | A
W LN Ee i
W e
BBEN

B2 SUARIZHE K — AR
B2 48 ke RURBEE AR, SCRIZ IR B AN Ah o SCAYZ S ORI FU 0 G &
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AHSCAEHESE, P LSO SZY8 10 55— 25 7 2255 JE A R SR U E e, HORIRRT A
s B S E N RN i RRIE S

TESRHCEAR IR 2 J5 75 ZEN B AT TRARER, BIKEASFIIN Fr) SCAS B A3 25 40 11
s o SCRFZHR AL R i S5 SO AN R Z A AE T 75 B0 o SCCASEAT 733 o ARAE AT
PRI SCA B £ IR AN [RIAE 22 i 73 18] T 3 mh ade % — ol B HERR V) 70 O — 504 T SCROARFAIE
T, B JE AR g U RAAE U AT 0/ 328, MO A5 B P29 SCAT RINRFE TR &5

T RCRF IR IUER 15 Ja 7 B A PR € I B AR T, R SO R IR R 5 e 4 s A AL PR
T SHUEEAT RO 5 04 SR, H T 20 1A PR SO RFAE TG B B BRI 4E5, A
SR 75 0 F AT R AR I AE B AT AR . FEBEAT AER AR RS, FRATT 75 2L WA SO A2 4
I BIAIRE K, RS 7 B0 SCARTZ I8 5 R AN SR AT e, BRI N H A il
BOH AR B RR A, ATRERE 702K BRIAE IR,

IR A AENTTER R A RANEPP . QRSSO 45 AGA B 7 P A A CAERE K,
IR X BT R 2 Bl R B TR, BRI T, A R IAH H AR B 32 JiT R 7
BrBr, FHERRMEEE, AREER AT R R o, ERE RIS BUN A AR
i 2 RAR Y

SCRYZHRE 7> SR AERR I FER T 22 BOR . B SF SR AN R, (H i T Lt
U RE OB IR, X EEAT A iy SRR 1 73 28 A, S AR SRR UL T ARATE
RN R TR IR SR e S NARYE T2 ) )2 Ot He A RS EAT 7026, B
R SCASZ RN 70 D9 Bl B AT A2 R AN R 2 R 20 R 157 A 1B (1 AR AR
RRHE e Horh, WIAZHR R SR B G RGO IR R U S T,
MALZIR P RAE ORI 328 B [EREMEG AR, nA T .

22 XAWHE

2.2.1 XAREMNENX

SCARHEEE (Text Summarization) & —FME B EAAHIAR, 80 SCAME BT R4,
SKHHECL 1 OGS ., AEAR B L8015 B AT B N R4 SO R ™ o 3@ 4 B nT
DATE— e R R b PR R BER N B (R R e SO B i, TR i v OGBS L R SR BB
H Mg AR N L7 XA A SRR B RS AR, bR B SR BRI, A
ATEHTHEIL T AR TN T2 R, B 1R K R E A F e o AR AT
RIARAE T DL A AN R ) 22
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TR A hrvE, AT LU A W (Supervised Text Summarization) 17 W &
(Unsupervised Text Summarization) FiFf. A AR T 20 IR0 HEATARvE, BISC
RTRER “SEER”, WEEMTFEAMEZININATARE “SHEER” ZHMLKR.
TG M B 7, B SCAR AT R A9 3 H A 28005 S i AR s 22 R0 m], TEFR AT
A ARE VISR . AT A B, T B R (M ARG,  HARR Eil i
KENTIW I ERERIE, AR AR R PR A A W B RS U

IRYESCAR RSB, B4 0 SCRS R B E 772 (Single Document Summarization)
B2 RS B E 7 (Multi Document Summarization) . BSR4 F 2 48 H A EUE %
Fe AN IO T 22 SORS A S Sl DUR FE A E ARG T SRR RS S 2 S0 E D WA
T AT B OO, 2O M E R S CA IR B R A KERK, EAARbIE
Arpl s, IR I HEAT B S IR HE SR

P HRAE L (0 2R i 7 XA B2y AR G 772 (Abstractive Text Summarization) Fl14
a1 (Extractive Text Summarization) o Fif 25 A2 383 540\ FO SCRS B A 1 T
BRI PR AR SO A RAE RS R, 9 T B S A 5T, W] RE 2 AR B ST A 1) ]
o JEH RIS SORBEAT 204, AR S50 SOAR SR () OGBS B i 245 S . R
XMITEFTAR R AT SR R RN REER, I HAFEIEFRIEE.

222 BEIHEHEENSE

AR BEAE B 3 SO SRS AR AN+ & IF W el H i F 2= AT St
TiE FETHLER S S I 75 DA B T R A (1 5 4545

KIALLR, 75 B IAE T B AUET) B BN FEHAUR T, 5 50TH A o 1 AR1S 2
TARETZHINH . FRE, &R HE M EBRP MR T i 2. 5 HAR T VA
bC, FET Gt T i SR BN BRACAH R B T B, 1 S TR B BOSOARRIE, T s
A o 0 1 B ) TR ER IS B AR BLR G T, R SUAR R R SOOSCARRIE R B T
I Jr I X L) A R A SO . FOd R ] 3 PR
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MATRREE HNEEYT
, T

HENASE [P itEaFE

B3 ETHRIITENASICEERE

FFGUit B E S 25k AR SRR LA T o A, (IR R T RT3
AGETHRFAE, I BAESCARRIRAE SO T, K 2 BN A S 1] ¥ A0 ) 7 1R T Ry
kb, TARA I R BRSSO SOARTE UE B o PR Ge it 77 v B B 30 1) ) -7 ]
e ANEE BT HLIC I e BEME A SCAS, 00T 1 B 06 [ S A% XSS PR 232 AT Pl
FESK BRI R 54T — 5 B SR PR -

BT R B ARE 5 AL B EOR T2 N, HLas 5 ST EORIZET O T il ok B 2R TE 5
Kb PR () 0L LTI, AL o S AR e R 55 I P AU P i D HLAE SOARi 22 | i
WEWEFCAT R 1 RAFH AL, A3 (TTIRHTR N AR s SR i VA B 22 3 SUAR i 22
155 b, ERSORME M RCR B R . v 1 IR SO TR s UE R, Pl
JIiE e B R R AT N LhRTE, BRI Ed 5 b K By SOREAT N Dhsik, R
“HARAEA) 7 AN BT o RIREATRRTE; BEJE R EAR A CARE IR T IRE, HLES
5 2 U7 RSB B B SO B i O R I B AL GREE h 22 S I RE, SR BURFAE A HERR RS
FER BRI SEIR A R i m e A IE R BT I 2k, SR8 4 R N b Ag R A 2]
FIREA, FEARIE RS0 A HE PP BOCRS ha) A SO . F ATAE H 3h30 207 A4
PO AL 25 ST A A A 22 DU R | DR SRR Y I B B R ] RAR R 2555

BRULEPIRINEZ A, AT B L. B ER S 7y N R T
£h, UESTIATAENEIR TR, VA7 R AN ME S B R 3, ST
12— A LIS AR TE 1 1B, 5 ) A SRR S0 P Y i AU 2 T s A
EITHRLA) AR AN G AL, B Je B TE B AR K/INRAG R HE A4 FERT B ) 7
A AR o AESERR N AR, 22 T RIS ) SO 23 HO VR ) B AR SE B AE 3=
B ONSCORTAL R, BRI R, BT OB T 5, AR 4 R B 2R S D IR, R AT
IR A SRR S RO, AR PIBONEEN S R BT B A
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B My PR ROR RS B SR T A) 1 2 R LR Z TR R OR &R, IR RE S TH IS 2
BOAGHRIN A AR, HHESCHUT AR RS2, RES B IR T GO ) i 2%
(e
2.2.3 TextRank X ARHHEARE K BB Al

£ B AU LR R R T, AHSRIBARIINER AT, HA TextRank
SR H BN ORI 25 1A 2 i 53k, 32 28 i w05 s AT S SCAR e
RIRLE, 5 Y SCAS B AR SR 3 A1 o X T B 30 SCARH 22 (1l FBOA LA A v PO 2 FH £

TextRank 5% /24T Google ] PageRank Hy: i (¥, Zid it f5 & — MR iE &
(TR AR IR A S o HCIE S PR (A A SR o S SCAS T (R AE S AN SR
M — S BRI 73 A T SCAS B, SRR ASCAR BT B T, 5% T 2 18] ARG 25 B 5L
AN FTT I ARBLE i 8 AR SR R 2 » SR B SISALLAE S 1) T 3 KRt B v 1) 2% T AL B 3R 4T
VRO, fa SE OGBS SCA B4R (R H ™ o TextRank SCAHEE S VA RA
AR BT ERENSCR, (R RA SRR BT 508, HIRRA T E IS
g5, X R ERGMNRIREN ISR . RS A ST B R AN

FE3ET TextRank HI% ) B a0 Eah BGOSR, HAR N — B A al =R om oy — 4L
F) BRI SOR BT L, R ARBLEE N % TR 2 Te] BRI L, AR ARSI i A
MRSV ULLILSE E AR, EHARTUGEEI KRR L RN 0, FFRATRV, kit
In(V,) M Out(V,) 73 A TE 1Az R AR S Az s FR A I R SR & TRV, AU M THSR (2. 1)
Pl

WS(V.)=(1-d)+d x /!
(1) ( ) ‘GE;(VI-)ZVkEOut(Vj)a)ﬁ

e d AN AR — AN A, HUELE 0 5 1 20, HEEON 0.85, VA
IR R R 1, VR TR V, A, VO Zd TR 7, et 22 (BT T8
By ow, NIV, STV, 2 B RRE, WS (V) TV, o B R R
PRSI b A SO BT R, 75 B AT B BT AR T — AW AL, R

T ARIEMTHEE 2 WSk 1M TextRank 7 52U B AR D IRINN Pk
(1) SCARTALEE . AFEpR . ZBds A AR ARTE SR AL bRy S TRAL B D B,

RS e A RAF R SR G, SR & RIS R i T R R &
(2) WEEORCE, BITHRA) T RARRUE . Rt ROE RS, BRREARTR
SEARMARE . gmiERE A AN-RIERE. TF-IDF HESSEE I, HtE AW FArR:

WS(V,) 2.1)
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I{wk|wk €S &w, eSj}|
log(|S, ) +log (|3
(3) A FREMIIE . B R A S EERARE T T AKX (2.1 AT

B, R IBUE.
() YR . H S SCABUR T A7 BB 45 S 3 6 TR
P92, 3 2E T TextRank SCACH 2 H M AR 10 BB IEE 4 s .

Similarity(S,,S;) = (2.2)

Bl 4 TextRank EHEER
TextRank SCASH E R H Oy BRI (AR, B A4 S L Al o SCAS | RIS R AT
Fyadt, AEBEAT SORGHE AU R SCA T GOy BRI AL, H o/ 0 s 247 N TAniE,
BEWE I &) T A AT SR 5 5 08, HLSEIBON I L, B RA BRI R L E e, Xt
RN ZMRE . 25, ASCHFIH TextRank SCAS B E BE R RN EEE R
MEZS BE Rl B R, TR R AR B, DA B AR5 TRORR ] SRR 3 R 7T 1) 5
SR

2.3 FREE
2.3.1 FEAFEHEEY
AEELPR AR 3 SR A DGR, e R E M RS . EREUR 2R A
EEBNE, TMEIESCEER . HEE PRI R O E B BRibz 4h, EBE
H5EAREARGZBAMEFIBIEHI K, FEORIE R IR EENERRAN
— RGN AR SR I, 2 R AR gl A i 5 3 R ARy YRR T SR R B
TR T B, e T B I O O SR R B B (R S R EAT AT
HARR b — PO SRR AE 1 b 2807 X, FERIR SRR h, i e e 38 5 Rl
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IR ORI, FLUR AL I RN SO AT Ay . MR T AR G SRRV, £
RIS TR B 6 SO R B A  BHEAT R I BRER R TN 545, B8 X SOA AT T8 e R
BATIRFERZHR, B TCMSCAR AR BRI S . SCAE i SR 28I SOk A5 55

AR R S — i o R 25 A R SR g S R B AT A T
2, B e RN RLEE GO E S, FEAR LR R ABUE LE SO AR AE 2 AT I B
S X, ARG R E R A, 1525 RHZE S SOR R i AR E, BRSO
MR —ANEE e MR R A ™ o BR TR T R T, A SCARR R SOy
K AW EZATTHINE BT Z N

AR (T B R T AETE LM HT AL (| LSA, La-tent Semantic Analysis) , 1245738
A A AR AT 3 A AN T A — A e 4 PR SRS ] e S 28— AMIRZE (VB E 1R U ), A
AN Bl % 8 TG 48 5 [T It R AR R SCAR 2 Hh S A7 R IR R S — Tl 22 SO S 1) s (EVE A
S BT EAY |, Hofmann BMER Gt A SIN T A 2, 42 T MRS LE
8 U BT (PLSA, Probabilistic Latent Semantic Analysis) , A Z 387515 XL/ Hr AL BE
T WD IR A TS, SR A A e R S RS 3 A Y (E R AR TR TS Sy
Prgiideh, B> TIRERE R, 3 EURAL S HOR T 5 LR s SOk, I AR
AR . AT e IR R SCARE BGOSR, £ 2003 4F Blei 48 A#2H 7 LDA #5
M, KIS EUE RIS, T RAE R S BB S GIN B, f st
WA “ M6 s

FERE AL IR, Blei 5 A2 H T DTM( Dynamic Topic Model)Zh 25 3= f# 7Y
AEAAE LDA BRI LR b, AR b (1058 2 B DA [ A 5 AN A4k, I HLJS T A)
(68 2 BT R — B T ARE 4, AT B Pl 2 S F 3= A i e 1 31 25728 A PO R
BE 5 Alsumait 25 N4 H —Ffogr i) 32 @R AL, B) OLDA( On-line LDA)E RS,  HAE48 %} 5
A SO BT E AL, OLDA B RETE SCAIAL 5 BT 1 A 1) 5 A 447
BN A AR AT SRR, BN TR B E U5 0 AT AE A, AR R i
i SR SRECSC AR AN [R) AR 4 f) 3 RS
232 LDA FRREE X RIBILEA

LDA (Latent Dirichlet Allocation) /& D.M.Blei T- 2003 £E7£ PLSA (MR B ETE X
GIMT) AR R EAR YT — RSN A SOAS R, BRAEVELE AR TR A A,
A 3 I T B T RAR T U TR R 3

LDA F ARG — /N AN = 2 (0 DU by, o 2 BRI I, R SO =
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JZ. BADS TR R AR, AEAA AN EEESCP R E, ERR DO,
WFE— AT ARG, FERTREFE R 38 b IO N R A e, LRSS
Wit T2 ER, HAPEARE A ERXMEOLN, ORI, R A

E2UEIE i
FSCAAR B BN 1 IR

PR SCR)=3" = PG50/ )« PR SR &

Ko 2 MR R0 T B s

5(m

& =SNGl = +E6-i51m X -

B s SoR-FE- AR
“SCRY—IR] 7 SR A3 AT R 12 B AN VR IUE R e SORS R R 40 A
“F -7 RS 3T RN 1R AN AR R AN 3 R4
“OCRY- TR BRI AT RN (R A 3 A R SR R S A
R DL AR AT 3, 7T DL SR A S8R R AR OB G 37 il 7 2 1R
5. TEN LDA FR ) ERA

.l,.-fﬂ o T ey P _"\\\" a T "
| « "B | " Zim ..l e 1T @ f B |
L N oA \ o o
neE(1,Mm] . ke[1, K] |
me[1,M]
K6 LDA EIH#HAE

Horp M OO KOVERBANEG VORI N, 98 m R SOR P 3 i 2
B o BYINEESEL RN SCE I 8 Al KBRS 38 AR 3 A K Se o AT
Dirichlet 73 A (S KL, WHENFINBIE; 6, N m e CEF R E BRI A, Hho
N—AM * K WFERE: Z,, N5 m SO i AR T 38 W, N5 m s SCE AR i A

s @ BN kAN TEAA AT, Hf o N KV KR
LDA SRR RV AE B R SO 24 S R Y AR Y2 98 45 21 ST m P b el ) 1

SCEEH, 38 IR AR B AR R R R R SCA R AR A 1Y) S AN RE B TR P ) TP A )
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(7] i 2 RS 0 B A0y — o SR 2 SRR B P 4k 1) T B, TE ORI Wi 241 %% 115 5
T R BN o

RAE LDA BB BB AT 0, B AR plad #2 vh — K H Gibbs M2 EM RLESE 4T 2
Bk, Kb S HS RSBS00

Nm
pW,.2,.0,.9a,8) =] rw,.,e. )r(,,10,)p0,|0)p(@|B) (2.4)
n=l

AR SO LIS 2% FA R AIE 1) TRORH R AR 2 IR 2 —, BT 3 1A M 2R 3 A R R R
HIS 2 1 10) = 2 0 R FLAA R, AN T2 R A SRR 8T A 25 2R AT 3 T
233 LDA FHIRBHMREEHATE

f£ LDA F @8R, 33U H R B AE RN &R, A EEEEE D, RS
W — B MG TS AR S, A5 EEEEI 2, WA OC N A0 RO AL )
B, TP A KRBTGS 8 A8 RS, e DA 32 RUER I ARl s A1 T3 8 A ) Y 2
EARRR, A5 PRI (T B 4k AR/ U AT AR AR A1 B A ME 26 o AT B O A iE

PN 2 P e TR AR AR I AN E R, L R B TR SO o R, A E HO KR
AN TR, EHMA SBT3 8 H 2271 R N R B B e I/,
NI 77 A 40 10 e o e DA R B fIe 3 RS ) S 22 b o 24 DR /) 110 DR 2 P 2
fH. £ LDA F@ifsifieh, W AR T:

Z log p(W,)

d-1
M
2N,
d-1

Perplexity(D) = expq — (2.5)

Hrf, DANNREE, M OySCRSmBARECE, N, &R RO d P EEScE, W,
AdHE,  p(W,) B W, 7=

A E A T R H AT R N 2 5 N IR S & 1077 % BT o SO B R
/0Ny ELASCRR AR PR 28 P i e e /N AR e I 2 B A A AR SR BCER (o 11 ) AL, X 2 S0 foE
AT 45 R 2 R R EE A S5 R, (RIS SCR AN AT S Bh AR IE

2.4 N

AT LN T ERA T P K& BB SRR, BRSNS OSUARYE R
RIRE S SOAHE SR [ 32 U 4% . 1 S B NSO RSO IS HEAT IR, &
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€ S IR R I o O A B e AR R (SR PR AT IR,
BT SCAH B Je AR A (A A . TextRank SCASHH B 1) 52 SCRIER 16 itk DA
S LDA EBHRRL5E Sy BRI Sl S e (0 B i 2 5. AR IR RIS A A
N SRR SR AT BRI 1 I SRR F Al
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BT BRBEESTHAE

3.1 RIsBIEEE

AT SEIGHE R E T B Z MR, N 2002 4EAEWI RS e Ll B HLER IR 2R AR
FfE, JL2 38000 AL, ST 20 RJTF. WIBE S MR BT RIS R 5 4% (B
HRZE M), I HIRAT A . s — B — 558 5. 6. 8 EHI MMk, &t 2627
MG T BRNB IR R 3423 Hefaifst, PMEILTE 6050 Mfifst. BRSPS 2 b
VERIRE A SO A BT AR DT, LR AR T CRERR R ) — 4%, H
AR T KR [ ] R 0 RSB AP A R

BfF 5 Hr A 1 S0 15 R SR VST R A8 SO i ST HE R (LR R T ) — =%,
K TR A B, R R TRAE TR B X e B AR, IR 5 2% R [ BAHE
) ELHIS 2 faT e RS R — s, 087 SC A B EAT P ORI 5R FH JH rh o R RS B SR 45 R
23 ext fE ERHL )\ T R T

3.2 EREOERTAIERME S

H T 15 Ji SCAR A7 AE R B AR B e SR T IS 00, 9 TE R FRIAL B T ok 17 A R R TR
T AR I FZ 3R A 8 400 1 i DR A T3 T AR T RO LA 38R 43 A Ak JER 77 J SAR N, Tk
SCARAFAER)— L8 5 B JE I R ORI N 7T FeHE . DL CHLERZR D) Jfl, — o i T 1R sk
TRAFFR B8 HAFLE O ™ L I R G Ol s = R WS PR KR IR G 7 TGk
FERAY s BRI T R SOE RAFAETE 2 4+ DU fal R i) 70 1) 2 SR A7 AE
BERAESE
3.2.1 FEhEFRHEA

a7 I R At SCRR PR B AN IR, S Sc 3T 187 2 b, o T I ORA7 B IR B 35
Wk, ZAF T b, 45 L H L S AR TR B9 ™ H TR T 51 5, B OK RS e T R s 1 ARk
AR, ARSCRATER Y, SR RO RERfE Ny, H <o ” 0K, fRIRRESK
BT E A SO R ER, R 7 Fook. ALk, &R SIS S BRI
EABRIIARE, KT 2 ATRBETT, e 7 SCRR BRI HERE . B 7 il
B FTII R E S G CREPZRMAD) RN, rTRLBHEE
RIBR T S A7 05 o R IR LE AL A5 61 e TR RE N B R AN e 8 B2 N HRSOAR, IR IR
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i " SCAS A A L B A LT BOEEAT SCAS 7 M O S

2 S P B V| M B H T E B UERDRDERELDYEEUY 2 O i R |
wnoE M — it £ B 0 £ £ B O B ¥ 0O 2
I R T - R | B # 0 g W @ ¥ O w A4 O &

o oH o B oA ROAE % BE F & L L] 3 B
R | P - R, v x O = B P s
mEHAREM = [ in g U & R i
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A & B oA & 4 HE %] ] B I;; A =1
IR il B A i pealll i
L = 1 i & F f ] =

T B A | = t B -

| & o

- O ' t

5 4 T

) ol

Ll B %
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o %

A A I\ AN a0 A N A A A A A PAVAR Ty
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O A s\ + = Ol = = — @ K ok 7N g M

B 7 BEHRZEFE R
322 RBEFEF

RE T, MBI T, RIS T 1A M 731 R G0 R B ek 2 fia]iE, R
HARTE IR AR B 1

TERE LB B, B SCE A R R SE R DA BUS T BRIk, Himai —
KRR — € F 7 R FE R A TR o (HR 20 1l A AL AR U s s Bl
il WWFIIRE, TV SCARHHAT D B0 A B . RO Ji B0 B R DR i
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