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LDA topic evolution based on global and local modeling

ZHANG Jian, LI Fang
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Abstract: Topic evolution means the changes of contents and strength of a topic over time. The
paper first gives the definition of topic evolution, describes two methods of topic evolution based
on global and local documents. Two metrics of topic similarity and perplexity are used to evaluate
both methods. The evolutions of two topics (the real estate vs. the 2008 Olympic game) are
analyzed. Experiments on the recent 5 years of NPC&CPPCC news reports show that topic
evolution based on global documents can get good topic model, the evolution method is easy,
while topic evolution based on local documents can produce fine topics and show the arise of new

topics and the vanish of old topics.
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Tab.1 Experimental data details for model evaluation

P& 2007 2008 2009 2010 2011

PR =LVEE] 3048 3048 3048 3048 3048

W ECH 23938 37783 21162 17420 16464
ARt GEEAE0 160 160 160 160 160
JREb L GEEAEO 160 160 160 160 160
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Tab.2 Result of the average topics similarities

2007 4F 2008 4 2009 4 2010 4F 2011 4F

JR A 0. 0592 0.0516 0. 0428 0. 0403 0. 0355

4 Ry A 0. 0291 0. 0271 0. 0290 0. 0309 0. 0305
3 MR

Tab.3 Result of perplexities

2007 4E 2008 4£ 2009 4£ 2010 4£ 2011 4¢




S AR 0. 00336 0. 00208 0. 00256 0. 00284 0. 00304

A R A 0. 00231 0.00182 0.00168 0.00179 0.00179
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Tab.4 Experimental data details for example analysis

AR 2007 2008 2009 2010 2011
% H 6127 9041 4376 3031 3073
CHCH 30401 49971 22287 17417 16472
2Rt GE A0 250 250 250 250 250
JRER L GEEAEO 160 250 160 120 120
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Fig.1(a) Evolution of the real estate Fig.1(b) Evolution of the Olympic game
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Tab.5 Contents Evolution of global modeling for the real estate topic
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Tab.6 Contents evolution of local modeling for the real estate topic

Fit [a] 1 Tt R B K 1) 10 ANl

2007 77 B i s Wil EE BUR ks BT bk Sl

2007 158 55 BUR BEfL &5rEHE B8 KE R RIRN A1F R
2008 102 B JFRE i ks 5 W JFR R B R BT

2008 122 s KeE WA RAE EH Wl RGN N A4

2009 52 B s i R JER i PR ATk R

2009 65 s MRk Mn RBE KEE Wz WA i &H A4

2010 8 g g et poitah RE W R SR BHETE AR

2010 4 f£5 Bt £3b goit Wiy Lk T BUR HUOTBUR SRR (R



2011 98 £ RN B R A5 BUR dug i FR BT

M 1(a) thar LLE B, 5T Jm S A5 55 b ™ 4 v A 15 21 = i Ak Bk A2 . o,

{(2007, 77), (2008, 102), (2009, 52), (2010, 4), (2011, 98) } et T 2007 SEBUF X 55 1)

i, 2008 SFRTan BT ERAY, 2009 SFAEF IR EA, 2010 FE550r ik, 2011 SE 50 55—

ZIEALERE (2007, 158), (2008, 122), (2009, 65), (2010, 4), (2011, 98) } M| Je Bk T 2007 4E L

SRR PFE B G, 2008 EFEMEFRFERA, 2009 FEARRAES H B, 2010 4 F 40 LBk,

2011 SR iTE. BT — BRI R WUES AR R R4, 5 — SR BRAR I Sk TR

FAEERGE, B1 (a) i —FEhERE{ (2007, 77), (2008, 102), (2009, 52), (2010,

8) } I =AU b ARG, T HR A A2 S T B AR RS, el T B e B A A% A

55 R I BN M AR TE X A WAL, FTRL, TR T NS R Bk
(b) Hiz&ihd
K7 AR UE AR BLIE S 1 ) N R TE AL

Tab.7 Contents evolution of global modeling for the Olympic game topic
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Tab.8 Contents evolution of local modeling for the Olympic game topic

i [e) 1 96 R R B K 10 MRS

2007 104 Wizer dbnt ME 28 A dbti @3hm o ke EEHE
2008 142 iz bt hE IR KZW Eshin A8 %0 1R i
2008 23 Jent dbxh Rigs ol i HAR il iE A TR
2008 66 KUE dbm fE Rk Bise A A TE R B

2009 108 Jent Bigs: TN B HR0R Wige AR 2 £

MG 1 (b) RIFBIE AL R S5 R, AT DA 3] =26 SR BLZ 2 T AL A2 e, {(2007,

104), (2008, 142), (2009, 108) } BT 2007 FFdb i zsrBIZ 4, 2008 FEHHeL, 2009

ERFR. 2008 FEALFHIE SN = AER: FFEREE GRS 142), WiTESEfS

JiiE Gl 23) DL BRI 5 kAtid (T 66), SEANAEHIHIANE T 2008 4 Bz 2 H)E L,

[ A% 05 @7E 2010 4F. 2011 FERE X M1, e 7 s @ yE T,

3. 2.

-020

018 +

016 o

BRI R

010 +

008

006

2 TH AR EARAL

B 2 SR 7PN SR AL I, LA R R AR, R R R .

R EESEETL

014 4

012 4

020 =
015 =

\/\/ 005 =
0.000 <

TEERE

T T T T T ¥ ¥ ¥ ¥ T
2006 2007 2008 2009 2010 2011 2012 2006 2007 2008 2009 2010 2011 2012

Ay o= g
2 (a) o s i P T AL & K 2(b) Bzl i K
Fig.2 (a) topic evolution for real estate Fig.2(b) topic evolution for the Olympic game
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Tab.9 Comparison of topic evolution based on global and local modeling
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