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Abstract

Classical poetry is one of the important cultural forms in the history
of Chinese literature. It is of great significance to record what the literati
thought at that time, and to reflect the political, economic, cultural and
social background of the times. However, there are so many classical
poems in Chinese history. If we want to analyze these poems from a
macro perspective, researchers have to read and sort out a large number
of books, so that they need to invest more time and energy in the poetry
collection and sorting stage. Moreover, in the later stage of statistics and
analysis, because of the subjective preference of researchers, The
conclusion is not objective. Poetry is the precipitation of history, at the
same time, it has far-reaching influence, and it is also shaping the history
at that time. Classical poetry is closely related to the writing background
of that historical period. Rich classical poetry and a long history are the
books of the Chinese nation that have been absorbing cultural nutrition
for a long time.

Theme is the central idea of literary works or social activities.
Analyzing the theme of poetry is an important channel to study the
background of poetry creation, which helps to outline the social
appearance. From the perspective of time series, this paper studies the

theme of classical poetry in different historical periods, compares the
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theme differences of classical poetry in different historical periods, and
presents the evolution of theme content. Whether it is the prosperous age
or the turbulent age, the emotions and contents reflected in the classical
poetry can help us better understand a healthy and progressive social
form, and ultimately lead the real society and promote social
development.

LDA (latent Dirichlet allocation) model is a classical topic
probability generation model. LDA model is also known as three-tier
Bayesian model, which includes three-tier structure of words, topics and
documents. As an unsupervised machine learning method, LDA model is
good at identifying potential topics in large-scale document datasets. In
this paper, the classical poetry data is divided according to each historical
period, a total of 738881 data, combined with LDA model for text mining,
a total of 46 effective topics, distributed in different historical periods.
This paper mainly uses Python language to complete the data
preprocessing and LDA model modeling and implementation, and divides
the theme with the same object into different theme classes. Taking the
theme class of "national consciousness™ as an example, this paper makes
a visual analysis of the evolution of the theme content. It can be seen that
the transformation of "national consciousness” has gone through three
stages: one is the Wei and Jin Dynasties, the northern and Southern

Dynasties, the Southern Dynasties, the northern and Southern Dynasties
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During the period of emperor worship represented by Sui Dynasty, the
concept of "national consciousness™ gradually sank and became more and
more popular; By calculating the theme document probability matrix, the
theme intensity of different themes is calculated, and the order of theme
intensity is used to analyze the background of classical poetry in different
historical periods. We can see the change of dynasties, social unrest,
migration of people, prosperity of imperial examination, prosperity of
culture, recovery of economy, and the change of culture The prosperity of
the military and the optimism of the revolution are reflected in the mental
outlook of the literati in various times.

This paper argues that the themes of classical poetry in different
historical periods fluctuate up and down, whether it's national
consciousness, life fetters, loneliness, or love, friendship, nostalgia, etc.
but due to the different social backgrounds in different historical stages,
there are certain differences in various themes, and the intensity is
different, and the social evolution trend is significant. Through the text
analysis of classical poetry, it enriches the computational research of
Chinese classical poetry from a macro perspective. At the same time,
thinking about the present through the past can provide reference and
Enlightenment for later researchers to start from the important position of
politics, economy, culture, education and military in the society, to

strengthen the "four self-confidence" consciousness, to promote the "five
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in one" overall layout, and to build a better society.

Keywords: LDA model; Classical poetry; Different historical periods;

Theme discovery
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SREENG (20200 PPIEEF TextCNN it il i3] v 1 2 ES PREEAT I 7T, %07
EAR SR B A S =00 2070k, B T SEILAT 4 (8 25 DA fe 2L vH AL 25

2.1.3 CEAARTE

Zier EIROE UG DU S B, SCARTZ IR AN SCAS 70 SRR O 48 5 Jo (R BOR A i 24
1117 F I P SRR SCAR 2 AT T, AP SR TR SRR D, B A
B o

LUUA B 2 I T o B I WA SCAR 24 K 22 Xk /e o 1 1 1R 2
2R, PR AR A B SRR S BELIIR A 733, A TC B 5 2T B AR o R i AT
TR

2.4k = MNINF 8] 3> 810 £ X o R iA] EAT 5 M I I o GESEK, 2 2T
T E X6 AN S AR oy SR AR AT SCARFZ I 70 A o AR 8] 7 570 A s X o
SR A BEAT R 2 AT D

2.2 FEIREEP

2.2.1 FFMFTRR

(1) EFERES



PN 2 1 e S DA FET LDA AE ALy e [ oty gt R 3] £E AN [R] g S SUT A 3 U 3

AR R (A OGN, R R M S . ERR RS HE
dt P AR S S S R TR B O AR, B RO RN . A, L
MR, EEESW RBIEARK A SER S5 M EAW . BRI
— RIVHH KR BAIE R 7 — BE AR I 32 B2 P 2% o T 2 AR gt A2 %o SCAR
T — P i

FEAE G5 B R AU, 81 Go vk SO A AN 1l H IR 1) DR/ St 40
TR T O 2 AR ) RT B A WA g TR vy Y ] 1 R R R AT BEEOR o XA
A IS S A 7 2T 2 1 E T SR AR AN B, X6 T3 3 R v
PERIEIE BN

(2) iRl

FH 5 RR 7R SURY P 25 S B 0 SCRY R AT e 44 A TR P — b AR, Sl SRy
TSR EAT ORI, SRS SO H B S AT 40 25 . A — R A
7 ) 77 O SCR b ) B TR B AT BRI SR . H AR TE S AL PR ) 3
FEH8 5 15 SCA3 AT 1) A A A R ) = I Atk = RS 2R S T R 1 &R A .
546 8 () SCHR VE B 25 AR B, 32 RV B0 VR 42 4 15 S AT (9 G 2, 481 ko 39 )
SCEHAE S RHECSCEREATRT AT, X2 T RN B ERER S TR

B 2 B R LA — 0RO (Unigram modeD) . — TCIRA
LAY (Mixture of Unigrams modeD) « ¥ 755 S 7 ##2Y (Latent Sematic Analysis,
LSAOBY W22 8 76 15 LA MR B2 (Probabilistic Latent Semantic Analysis, PLSA)
AR P AE I ) 53 5 4> A i (Latent Dirichlet Allocation, LDA). LDA #i%! & &
FOURE R b il LRSI, £y Blei $2HH, FRBFEERNEAE PLSA R FERE 13T
AL e A

— TR AL AR B R B TR
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B 2.1 — iR
XFRIwW = (W, wy, ..o, wy) s FpW) RN TEw, IR, A2 BSOS AR
FN:

N
pw) = | [powo 2.1
i=1

Horb, wBoR BHURATE,  p(wy) B3R BRSO Rlw; FIBER 0 Al o A9
o XA RS REAS LR 1R AT ST
—ICIR AR O BE R AR B 0 R PR

o

N

B 2.2 —LiR A
RO R AR A E A ORI A Rz, R T
A OO, i R A AEOR B A . B B 2, 2, e, 2 K
ERWHIHEZE

pw) = p@) | [pownlz) + -+ 0@ | [pOwnlz
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=2.p(2) [In=1p(Wn|2) (2.2)

Hor, wRRATWINAS &, 28R RAMBRARE, p(w)RRIRIGE R w %
=S il

TEAETE TR (LSA) K¢ “ia]- 304 b e e AR B [v) B2 () IS 380 (IR 4
) B (), A (A AP O “VEAELE 7 75 1H], 1 Scott Deerwester 55 A (1988)
St o FEARME AW AETE SO ), IR 8] o 23— 8 B SUE S, 85 BT
PABEAT 2 ) 3 B

LSA it —Fh & F A8 2 iR (Singular Value Decomposition, SVD), #iil
TG SCRS R HE S BURAE 25 18], B — DM KN T B R SRR R &A1 I
SRR SCRY, AR P4 R R AN R P LE S SO, T A AN 2 s 1] T SR R
XA T S N8 H) SRR o 40 SR 18] 005 SCRSH5E AR FR) 1 02 S5 (R T AE 1 U
[E1PURP bvay = P O Pa = E = Pl T 07 A R e b R U= UK
ARG IR g FR T BIFTR:

2 ) LSARFTEKN
M3ZHS— X =
Ni=/Ti LSASMARYEEM kK

2.3 BEEEMTRE

SR1M, ATLAE H, BRI S L. LSA MIBAET, TEHETE BAREL
AR, A TE — RS SO A T S B AE B AL T, AN TE SRS
SCGRIBERE, AW T IREMAE . Bk, AR ENE, E7Reg—m
SR FH R 7] B A 2R M IS R R SR A &, TR SCAR B U7 . SR, H
TAREEMEE RIIEE, RO T, LSA SRR AIRIFIER R H AR
)1 2 [A) R SE R S R SCRIAE B

MEAIELELE UM (PLSA) 2 LETRAETE U M BL Al B, SIN TR &
A, AR Ok . B Hoffmann 25 A (1999) 2. @I N— AR “ &
B BT, BURENE N SCRY AT B4 58 Ui, TR LSA BTN —E £ 3L
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PN 2 1 e S DA FET LDA AE ALy e [ oty gt R 3] £E AN [R] g S SUT A 3 U 3

T FFMFRD, ALK EM SN 55T (it
BRI TE S ST B BT %

0@

N

Bl 2.4 MEFRBLEE LHTEE

MRYEZM R AR, AT LS .

p(d, W) = p(DpWId) = p(d) ) p(w,zld)

= () ) p(wlp(zld) 23)

ST LSA BERY, it 5] AMEZE 328, PLSA 52 (1) E 3 B 152 S U 1) ST ARy
Vo (HIZBALE LA, PLSA FFAR e R E AR, KDYz A
AL P ) SRS IR 0SB TR SE 1A 5 SOAS, SR 4 ] AEATREALARE . 38, IR
Pa RGN R — DR NGBS B REZ e N, BovE 2 m, EM R
FOATH A RN AT X IR S AR 1 Rl AL, O BB A R OR SO I AR G R,
AWFLE R T LDA A

LDA A ST, EEM A =2 454 . LDA FAY A EAE TT DX R
B AR SR, B AR AR R BIBE R 0 A » 100 15 2 [ A7 AE SRR
ANTE] AR TT LSRR AN R ) A, P HH I e K — A B 2 TR IR 1%
R CEMRE . o, SOMRI R, 328 23R A Rk M 2 020
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2.2.2 LDA &1

LDA ST S — R A MR, 2303 SR S A A -3
AT BRI IRI 52 T 50, LA M A =2 DL 20 5 0 2 b
TR HG TG 5 2 L A N 5 TR 2 DA RS R UM, BRI LDA B A
WA T (SIS, BN — e LR o i B BER P RS S 2,
A LN IR R
P35 3C#) = ) /P (i157) A8 * P4 )
ISR R B

X451 = FER-EIR X -5

2.5 XHH-EB-AILAERERIE

ORI R R S 10 B U] A R T SO PR AR 0 A 5

“ BRI FERE R R R B AR A T A R A

“OCRE- R AR R B A R LA IR SR R R A

LDA 7Y R A SEAEZ DU R N B AT 3, il i S, st n A48
SORS PR T R AR T BLBORE — AN A AR 1 B, DA TR T LA 7 LA T PASE
ey, e A BRI DA S8 R Y o Rl A8 PR T SOREAE AT DO SCA
ROV RS TER . T EEIIAE LDA R R

G O it )

ne[1,Np) kell, K]

me([1,M]

& 2.6 LDA BRI
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2.1 RERR

(GRER ¥
M SR H R
K TR
\Y (HEASINRNES
N 5 m e S0 v B R R

FeREIR SCE I =R AR 15556 43 A Dirichlet 23 iS50 (PR S D @F
: T EE N

052 — A M*K HIFERE, 0, R7" % m js SCE ) ER A, 0, ~Dir(a) 2 A TE R
" s
Zigm B MR SCEE D MABR T R, RARE
Wi 25 m R SCES i AN, XA AT DAERATTRI I 2]

A E BT 545 1 S 565047 Dirichlet AT IS0 (BN SED @H 2
’ FHBE M)

Qe K*V IFERE, @ B kK AT 530, @i ~Dir(B) &A1 E R 2
P

¥

Rickjin (2013) K LDA HEAL A4 ilcid B2 Ui #3082 i1 ek, 4y
H BV PIANEEGT ) LDA Aol R e Herb SOR -2 AU Ay 3 -3 Y 0 A Xt R AS
IR 7, X B A L. R EE o AN R R B« SRy
RR-TRIVE 7 (R 3R A7 A2 il o 1K PR LDA BB % — s SR T AL & 24
111y HLI& 2 32 RS R b SCRS ARV R R, R Rl B 2R O R B AR N R

SR EE R AR SRS, AR Dirichlet(o)) 20 A7 BEA L E — > S0k - 3 Y
TOms

HR4E Dirichlet(B) 7 A HEAT BEALIHFEAT 2] K A3 -0 # F s

PORER'E =LA DE S Tib[BE

Q) SetRFEMultinomial (0,,) BEALIFE— D FREZ; .5

b) FHR#EMultinomial (g, YBEHUHFE AW, 1, 0
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PN 2 1 e S DA FET LDA AE ALy e [ oty gt R 3] £E AN [R] g S SUT A 3 U 3

X T FEAE R R i, 28 AR RO AR SO - RN B AR O R g
17T R BRI R T, B e S AR O e A T R A ) A, EARR X
6 T A1 A RSORE L FR AT o

i. #R4EDirichlet(o) 73 A FEHLHHE D A SCHY- 32 AL 16

ii. HR¥EDirichlet(B) 7> A HEAT FEN LIRS 2 K A>3 -1/ V8T @

i R R L

a) ZJotR#EMultinomial((8,,) FEALIIAE — A FERRZ; s

b) FHR#EMultinomial(pz, ) BEHLIHFE—MNAVEW, py o

AR AR R R S B T AR T [ A SRR s R T SO SE A R 2 A AN T
IR R, B SORSER A 7 R BIR s R 32 AT e H A BOCR £ & 1 1]
EER7R . Horp A AR 2 SO A A R B o0 (5 BRE fi 7s . Rl LDA
BRI RES At s 4ER G R R 5 RN ST, WU N R4ER IR

LDA @ R i &N A VAR B SO LI M R ST H 1248 B 57
FERITE LA, Foam AR AR B A AT A5 SOR 24 v A7 78 () AN s VE AN 75 A5 2
R, EIEN B PE4ERE ). SHE BN, LDA TR & T DU H7 o 25 45
B, YRS, MTS&MonEdE. EiE BE BTG AR E, AR
2 R TR PG AR A R AR > LR ) 3 R A

MRAE LDA JR BT A5, A AR plad 75 b () A S B0 AR A S HU B & 73 AT N

N
p(er Zm, Om, (PIOL, B) = 1_[ p(Wm,n|§Dzm_n)p(zm,n|9m)p(9mIa)p(go|.B) (2.4)

— % ] Gibbs Sampling 5 EM 525 7 1%k T 2 51t .

2.2.3 LDA ##RIIB>B Al

(1) DU fr e 23

U475 ERAR AR O DUk, e R IEME R G- A b, BT AT R
LG MEZE 53 A0 1 SE 30 MR AT I IR I —Fh 7 ik, BTt LRI RE A B K B3R
WREARERS, ZF R AR HEL T A S R AR M AE .

Dl A X

P(AB) = P(A) = P(B/A) = P(B) = P(4/B)
16
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P(A/B)zzP(B/A)*E%% (2.5)

TERE:

P(A)s2 A SR EA MR, TR “EER” RIEIVEAFEIE B K3
P(A/B) 20 B KAEJG A RIIEMER, SOARIE A 5 SRE3
P(B/A)R K1 ARG B AT, FRME B (K552, FROEBUAEE
P(B) 2 B M5 Ie MER sl i MR, A FRIEbRvEEL 7 & s
P(B/A)/P(B) R AEFRAEIIR &

DU ) ST R IR -

JRIBER = CIDUREE « SERER) /hetEL s & = PerERUREE « selitR

(2) A 5 5 o A
TR T E AT R HCE R R — A E A TR, 5 2 W A AR
FRFR, XTI, & Xe
i. 7E[0, 1)[AI3 53 oA, S AN BENLECT, BIXy, Xy, ..., X ~Uniform(0,1);
i, F UL En BRI Y, BRI S E N X, X, .., Xn
Dirichlet B{#/& Beta BR () S 4EHES ™, I H— e ML % T s HUN -

K
1 i
f(Xl,Xz,...,Xk; al,az,...,ak) =m1_1[.x:x 1 (26)
i=
Hrh
e, F(ai)
B =——= = ) e 2.7
(Of) F(Z{;l a‘) a (al ak) ( )
Dirichlet 731 f1 2 WU A AAFAE LU O &, I DU AR SRR
Dir(p|@) + Multcount(m) = Dir(p|a + m) (2.8)

A 5 A A B AR TE 5 AL B AT IS Y ARSI, — U5 T AT PAZE AR R A
UF IR AT ERE, 53—, AT P> S SR T S, > T
SR T R

(3) FATHKAE
SHHEH L LDA BB DN R, I SHHEAT BRI WA, &
FAE BRI E AT AR &, i A A 2 X LDA RS KRk
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R A, B WS EOEE A AR 2 M, FEAHE EM F%. 484y (Variational
inference) 5H.v% . Gibbs 7455 . Gibbs Hyk A By /R Bl B A ] B ) sSE e e —,
B M T R R R SRR U BRI — R AT S T 2 AERE R O3 A W
SFEAM A . BA TR RCR R B SO0 BRI A, TER ST R g i
i/, Markov J72iAH 24 T — Rk Q07ik,  Fodbuo AR R I 2R (A2 40 A o
T — & RIAEAEAE A ] LEENT R o SR 5 A it — B NS U 56 53 A vh hl EURE
AR 6
JE R Ap(z; = K|z, wy), THRARXT:
n(_lci?d + ay n(_tg « T Bt

08, + @) T, + )
TEXH, z; = KERRCAPERE—MdiE w iTRER T 2B Kk, 2z RELET

PRI O G R R AT, n ) AR d SR, B K ASERERY

(2.9)

p(z; = K|z_;,w) =

AL, ') AR KA B, 5 NI

Gibbs i RE v R F

i YRR

a) MEPEAIEN LM K, EEAENES . B;

b) R LA A B SCR A AN, BEHUR T A R 2

¢) YL, X4 AN, FIH Gibbs SRR A ST B I S,
Pk a3 R ATIIOE A

d) A5 3L T bR He ) Gibbs SEARE, E15 Gibbs SRRSO NIE;

e) Gritikl P A A SORY &AM F A, AR BSOS A0, SEHE
LR A LA AT, £3 8] LDA 85 B 1 (K191 oy o

i, B

a) BT SCRY KRR AN, BELIII T — A Sz

b) EHEMSATIISCR, 6T AN, FIF Gibbs SR ASUE e
G

c) HEHH 2 PDMET AR Gibbs KAE, | Gibbs SRAFILSL;

d)  GeitSoRy R RN, A9BSR R
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w)
n; +
Py = E)—ﬁ (2.10)
n; +W[5’
nDia
0,= = DT, (211D

Forh W2 IR ADir(B) 73 A1 I BT 17l 3, T /& IR Dir(B) 7341 I BT 32 8L

(4) EM 5k

EM Sy % MR ARSI 7 V5 S B E B AT IR MBS T, Al
A, BRIGEAT A RS RAE N T UGEA WG, B RN — A PR AE ) 45
R

E-DI%:

R4 S E s E E E— A AR S HCkR T R B R B 1 R IR, H
SE R B A E . 1 AL & B A T

Qi(z?”) =p(z?V|x®; 0) (2.12)

M-I

FHALER ek s KA LLSRAS 8T I S 3UA -
(2.13)

p(x®, 20; 0)
Q;(z®) >

RAEREABHEA,  HR&A] DORG LR R L0) e KA S 1.

9= argmaxz Z Q; <Z(i)log

)

2.2.4 L DA ERSHFBMBIHESE

R AT 77 1R e e L A 2 R H e A6 i T 32 2R ROR - A SCRH
(7 i R R B s B, R — M SR LDA LB AL [k HFERE, fhg
SR PEREHEAT AL VRO, TR P BRI R % 2% R H R MR 32 K B Dbk,
HEARIT

M
Perplexity(D) = exp{— W} (2.14)
m=1''m
P(Wp) = Xalln=1Lj-1p(Wjlz; = )p(z; = jlwm)p(d) (215

Horb, D RoRiEREF IR, M R SOEUEE, N, e A m A
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AR, P(wp) Bmwn 7 AR, PR RS S e T A7 F 00 e

X TR SO d, AR SO d Ja A 2 A AN S A P A A2 T
AR, AEHAMFAF B E RO, BN E, RN, (H2 5 Z ARk
R A G o i AR 2 DK/ A DR 2 5 il 1 B 1) B 22 2 2 e

3 1 SRR EAS [R) B 52 e G 32 RRAR R S TR

3.1 BENIR

ASCBHEAIET GitHub AJFEHE Y, Huide 7 738881 F il divrin, Hrp
P S ATy N Fe 2o B AR (O AR SOy sk AR - gude, Bilan A 20
HE PSR ERTEE . A0 ZEUREACE TP AL BN, HEN
SRR LREA . ERERIC B LR 3.1,
R 3.1 T HLRHAIZEA [F) Py 52 A B 43 A B L

3 S BF HA i B 25 R fEEH
Vive [Hf &R~ 221 4F 570 8
% i 221 4E~THi 207 4F 2 2
™ Hi 202—220 4 363 83
B 220 HE—420 4 3020 251
FdbEA 420 4F~589 4F 4586 434
153 581 4F-618 4F 1170 84
i 618 4E-907 4F 49195 2736
L 907 4F—1125 4 22 7
g 960 A TG 1279 4F 287114 9446
JG 1271 4E—1368 4F 37375 1209
i 1368 4FE—1683 4F 236957 4439
i 1636 41912 4 90088 8872
AR 1840 4:-1949 4F 28419 790
SR / 738881 28361

3.2 BUETALE

W AL R 3 B FE TR U R AR Ja 2 P AN 2 2 1R RO (n— 2 R AT

® Dataset webpage. https://github. com/Werneror/Poetry
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R B e AR R4 AR A A . AR SCE e Excel XEERAR IR 4G
R 2 N RS e - B vei B 102 0 1 K i e A T T AR P R A
NESKR, DS IE R s ok, SRR REAT 70 iA) 5, 4 5 P 1) 2 A ] it
A 3R 2 LDA SRR . DU R EBEETUE B B0, Hrs)
] 5 1 5 P ] RN i) 2 — M IME R R

R AR - T
RS SETs I I — - 7 5 LDAZR
PSR | & W8 st

Bl 3.1 TiAFERER

Gy AT 32 ST S A AN ] A (RIS 3 43 X T s R o
BEA A BN B AR A SOOI 5 R EOAT LA N GE T il id . ER A1A) ik
Aia] 731k 3 2. H Al E A AT LA T-20 8 TRAR 2, 4 Jieba. SnowNLP.
Hanlp. PKUSeg. LTP. THULAC. BaiduLac 5§ 2z NLP %, Z3& %Lk T Python
(R LR 8 F 2318 L H A £ B RRAE e kvt B R, o Bl B KUK . SR
R A, TMREE LR CNEATLE H—) #7ai, MEEEHL
R,

F 3.2 JUAH P28 TR SRR B o R SOR

A TR SrAGER

IR P | P RORE s |3 B | b XURK o
[SERIZE DG A | TR <] [T LR

Jieba 431

(=R T IEN - Al v e SN A
[SE R ZE SR A [TEIR || FE T A

SnowNLP 474

(= PN T E N - B ey R s R A
|SEIPRIPEPR LA, JEIH8 <5 3 LR

PKUSeg 431

R AP ET )RR, [ ) it AAK

THULAC 43-1d]
[ WRIZEE 1Pl B, | o814 B 5 | R R
R K ARG | R R |, | e 9 | UK
BaidulLac 4317

R PEE ISR IL A TolB |6 E T IR

S5l 25 R F T R i A T OB S, o < 8 R g E 3R i — ),
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PA b B0 T EAAHE “ Bdg” BME Ay —ANaiE, EIEEY Mk R, Al
B8 bk, ARSIk IRRBEE B SRR BkAh, “SRILA” %
W T4, SnowNLP ¥ 22 70 F “ k| H 7y “ 4T BA”, “TB” 2“8
R7MEE, “elE” FrEE CET, LR ERACR BAAE.

FEFLIE N, 16T 24005 I H S0 B ARE 5 A0 EE T oA K2 R 5T IR DUEE
BRIZRI i AL, ) Rp i R A IR, B, EBOe T gl B X
BV, « b RBRDOE R A I 7, (R SO A) R
.

Github & —M1Y “Jiayan” f{)SC % 3¢ NLP 438 T B AP, fetgin it sr 3 i
s Wrh) s bR s AR AR RE . Jiayan, B “HEXE” 2B, &K G
F it PGEAL R NLP T EAL, {4 Jiayan Xt “ k3t o R, 5% Bl Ly X
o MRS RILA, TMEeETEK.” #1700, ATLERW R 5.

[ IR P P OR3P o Ko
|SEWIETR DS H |, [TER |4 5 B .

FAVRI, BUEE — e RIE BHR, (ER ORI A F HoAh oy

] THEAES

3.3 LDA &IscI)

NETF TR, BER SR CT 1000 077 SLiF IREAT 50, st
AR i S S A oty S 35 3R A o
2 3.3 T RS 52 P 5 S

A SRR I
HE 3020
2Pl et 4586
5 1170

B 49195

X 287114

JT 37375

B 236957

= 90088
pinae 28419

SZH] LDA AN oy e in] EAT AR 2 1, 75 B AL O H , R
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FE S8 G HUAN A (I RIZAT Gibbs fliFESEIE, S e it EAEH - X LDA
BT MR R B IEAR, B 7 ERE K BN R BLAE, oAl 2 2504T
RAFER. IR “FE7 M TA, e TR

F 3.4 Siakrdag R

[M]

Dyl Wi1],IWo1 1L W31 LI War ]I Ws1],..... [Wi,11}

Do {l Wiz .[ Wa2l.[ Wa2].[ Waz].[ Wss]....... [(Wi,21}

D3{[ Wis].[ Wa3].[ W33].[ Wasl.[ Wss]....... (Wi,31}

DAl Wial,[ W24l .l W3a].[ Wasl,[ Wss]....... (Wi, 4}

Ds{[ Wia].[ Wau .l Was].[ Wasl.[ Wss]....... Wi s}

Din{l Wi L.l W L.I Wasn].[ War ][ Wsrm]..... (Wr,,m]}

Jerit, M ORIRLE . DOYSCARIERIEN A SCRE R, Wi D |
A EER B R ST S, B M=3020, sk BT
i

3R 3.5 BT SRR A0 2 A AR X

M=3020

Do{[ R EL[SIEL[ BEEL DML 2 T ... [HET}

D {[ =1L AELCELL LA, ... AT}

Da{[Z=% ][ HARLL &ELLELL 9. R}

D {[F AL 2L BN R BHE.... [KE]}

D {[ 1461, [ PR [FETE[ AR, [ 725, ... G 32T

D320 {[ MI51.[ TE],[ ZE HE),[ 59400,[ BA],...... [FFAT}

X RRR R 2 JE , EATIRR G, S AIEIRZHIIN <o K K BT
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fEL B Wiy 5 R RERTE L, H AT T SCE R, 2R T
AIERVE SR IS5 3, Blan 1R, ie TR A K B B4 AR B, 3 i AR A L Rf
) T4 ] P2 B w] DA o e oty AR 4] m LAY — 22 T8 5 S 45 Al
HATE 7 E 2R A%, — 7 k2 AR W st i 7 #r . NN BREx e gy
] 22 JE B A5 A N 2045 AR R Aok, 3B AT R R sklearn LT (14
CountVectorize b S AL SCR 1 Y BLE IS — @R ST — @ MBI,
7373 i max_df 5 min_df P54 Z 4R, LR AR, SCE SR AT 52 max_df=0.5,
min_df=10.

B SCAS SRS i A S H 0 T JE S M SOy HL R, S N AR e
PR AT E & — N PAT I 7 MR TR, il 207 T AR A4 s AL N 2 2
B /NI B o R 7 B o 2 0 T ST o i 35 1 R T R 32 R B
2, JATARBLEK B 2 By, U RS K, R TR KBTS
BRI, R EE RN, RS T HG R SERR B A k. e /B
Mk, B BCE A A E, BIK =5,

825 1

P I B
[ TR e T ¥ T o |

=
=

Approximate Perplexity

B75 1

B0 1
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