i 1] A2+ 28 B2 T 2 i N A I R £ i
R R

E]E=E 1,2
CIN=RE]

HEEE -’ EmEN
WRBEILRXFEFETEFR @7 210094)
FMITFERF T RS EHAFZHRT P M 311121)

LA BREIRLE it RS ELLREHETRF) A% 210093)

BE: [ B8y ] Ed OWBSOR REEORIATIAGIN, I A SR Uil [ 773k 1 LUFHR B B S
KBTI IE B BN, 455 SO IR SR BE S > JR A T IR RGN o 30 DT FE P A A ) A, RE Bl il o
VU Z= G e e i s (AR RSO SR T 12, XA T) 2 B S A T RGN, SRAS A e R, 255K 2y ]
FAR, Pl U RS, LA SRR, RERRRIAA . [ G6R ] 25T U R AT R 4G
RAFE N TR, fhPGkf B SR T 0.5 BT, [ BR ] s FeR A 22 LE TP
. [ 858 ] Mt 109 32 0 55 0k [ s PR ORI, 20 RCR e, G HIESR, ARAS TR TR, R

Mg T PO RS o i s L A
KR TR AN EEEE R
HZEE: G353

(Ut

1 35l

Web2.0 BUSHIFE AN K RE, 5 sh T4t 38 AR i)
WA, ZREZFEMAEET-G, NP ZIRAE i d
PET R, Bk A GBS 4% 5 B
CXFF AL S, BEE AT, A
TR E R TR B 2838 m, AT TEA 28 M 45 1oy =23
. HEEE . BETIETR. SR TR IR
TR g P AR RN 23 5245 B 206, AR
AXRIRENEENE. g, #E 2015 4 12 A,
T GBI G PGS 2.3 42, HirP A 36.7%K0 1
P IS R e Sl B, TRk
oA TR A R ARSI LA T A e S T S

158 I 265 B P 3 R R ) EE 2 5 0 1 2 i

il

Wk, FEONKE B ABEAERIRD, AT S i
S A BRSO 2% T 18 e 28T 9 e A7 R
TLE O B i | SEAH RS SR B T B
PG A ARG AT X0 1 SO, 3 i AR SCA
RAPAFHE AEXFE AT, AR RZIE
AR N Y B A SO FR, RS SO 2=
B, ANVET R, A B A N T ROk
T o

ASCLUHR I AN S, 456 UARRE HIK
JE 27 )RR AT ARG, S B BE R A A S 4
Voo TESCRFREI A, 455 Gl TR R AL T e R
i, T AR B IR, ST RIS  FE R
ferh, ] K-means SVAXIRUHEA TS, IFMRHER
VPS5 R JEE B, AT,

WiRVE#: B8, ORCID: 0000-0001-8121-4796, E-mail: zhangcz@njust.edu.cn.

FATCFR [ AT B R R I H AR LAt S W 2% BT P BRIV S U (T F 4 52 14BTQO033) , [E A 2B A G i T H <k
BRI P AL B 5 R SR R R I H 45 14AZDO084)FITL IR A4 38 2 BT AL R BT (52 ) TR 30T H B T A 19
ZoR R PP Z IS (I H 25 SILX15_0166)BF5E SR 2 —.

I E B R A



% 2758 2016 F % 104

SRR R H ST R, R BRI,
RN TR AL ER, 48 m 7T ISeR .

2 HEXITERi

2.1 EEKRNEREREXFR

MR R T B B R R Y
Te] s ARORS BR R 2 TR B R TR R, L O B A A
T A T S AT A OGP 3 UG T 5 BRI (Topic
Detection and Tracking, TDT)H; AR g 781X FH% 5L T
NAZ A AR B TE e Bad gy, [z
HiE R DG A R, LA A BT, H T,
TDT HYBIFFERT G A e N 26 3 [l i i A |, ¢
WL RIRGE Yo TR | TR R A R A
PAEE

TG A R IR AR Bl SR T7 0k, H M
£ K-means BiEU | 2R EIE | Al Eisl
Single-Pass!* 45 | 13 875 i 1 M 1 SCAS (14375 R )
55 B TARGFAYRCR, WndE TDT ik A T 0Y15
FIRGINAT: 25110 3 Pha AR (8 FH A N I i A SR
KRG, AE T HR, AT EE N T R
PR TRIE AT, HeAh, Bl T RIS 4l 18] — s
FEiEit LDA FEmINT R = R AR BGE R, 4nse
BRI2012E T LDA 35 AU AU R SCHR P TE 8, SRS
VIR B 5 B A ), T AT R BT
SCHRI211454 LDA BERUF5 LAY F S W SRSk
SELE R R B SCHER[22]7% AR R A OCHEOC R Al
SORSCHROCER, e ih—FE & s =2 MB-LDA
REAY TP AR A SRS Tl ) ) AT A e
22, HBFRIBA 5

BRUA b 42 K i LR A ARRME B SIS, A1
25 B ORI MR . XEEH RS AL, H
HIR A G — PR ARfE . SO 7ESE bR A f b 75
PR EAR TR AT . A SCER B RT 2R ARk
AT, IS BRI ) JR, &1 —FhFRh
R SRR RS, R A PEAIE R, $E
TS AR I (R K
22 REEEEXHR

B/ EE v TR A S e (A e SN d s SN ]
H2EBOS VAL, B TR IR SR B X ik B4
WA R . T RGN R SRR, A AT

FLL I I A TR | AT SR AR A A iR AR T,
FE R G 5D

Bt FIDE I LSS EE ) B, RIS R4
W bR B — 2 e AR O T T AR . SCHR[3315@ 1443
Mr 24~ E K HHLIX Y 56 498 {33235, IEIPE )
R T 2R & RDE i R OIRIR &, FoBci 2
Fr s & B XHE 5 (Food Pairing Hypothesis), 1Ml 75
IREMIAH I o SCHR[341E 3 73 B/ B, AR f
2 JoF DR R S RE R P R TSR35 ] 0] 3
LG HrbE 20 3R 8 498 (333, IEVI ML
I LU AR R > B A S I K

25 F TR, MRHE T B I 4R A% SRS R At s
W2 TR TSR S, KB SUUE B Ak A A 5 R TT
B IA IR EIZIR 28 h TGS 40 dr b s
By AR R B IR A R R, SRR AN L XA
BC A a4, JE T IR ETEIR By TE R R B e
ARSCATE FH o] 23 (R BAR FSCAR IR T 1%, ARIHIRE T
WHRAHSCIR R, 456 TREES > AR, a5 3
B R A SRR BT, S T A A, (A,
S A5 A AR 7R T O R T Y A A R A
A B T3 — DA O B AR R U ST M TR

3 ARIERSKBRAMR

3.1 HFRHIEZE

T S EE AZ R ARG A IR B R,
ARSCLUHTIR O N A N R X 42, R4 TR BT A Y
RITAE R TTEARRZET, AR o0 22 74
K, BT AN [R] 25775 B FE o3 0 A i A 2 5k,
MO O R 4 5 TR A DG AR, DT AR & A
R0 53 U 2=t Rk, BT SCAR SRR AL K
ARBRPAE, Bas AR MiR, T £
e R R PO A, BAREAE SR A 1 R .
3.2 MEABRFERRIFETGE

AR SOR Y ) 2 (A AR AL R R IR T N 2, JF4%
A AR R O BE R IR

(1) SCATFAN PR

TETALBEERAY, {diF OPENCC™ X fi i 1F SC AT
BRI, a4 E A SCOMA Y S A S AR T
TR P e KR A4, BOkK S B im A
FNZEM Y [ 5 SRS 7430

XIANDAI TUSHU QINGBAO JISHU



BRI

IERE AR ERRRE T

AR

!

!
AT ERH R
!

WRHEE R

® i
ES p B 12
v TR T RHE
Fohr A5 7 I
B1 ATAPERAEORETFEALAER
(2) I} s (Al AY 1 TCRAFETUR ]
i) i 2% ] A% 841 B (Vector Space Model, VSM)Hi | TR 4]
Salton 5 1973 4FE4&H, HAE O BAURK UARRIR A g 0 BE3] O A O (R
[0 T [PBRL)..

SCRYAS ] ) o, FEASCAR T 4 A —ANRRIE 1] 254
RSCA) 2 o AR SCA S AR LS M, T
551 AN SCAS d, AT AR N
V(dy) =, wi(d)); 5, wo(dy);e iy, Wi (dy)) 1

Forh, 8% § TURRIE; w ARE ) 7304 d;
FIANEE, ASCR A tf -idf BRI HACE, AWT:

tf;(d)-log(N/n;)
\/Zj (tf;(d)-log(N/n )’

Forpr, tf;(d) AR £ fE3CR d P AYTEIR, n; oA
TEORHZE PP AL 5 0], B SCREBR,  RIVGE 3 JIT 1 Ay SR At
Z4(DF fH), N ik SO S8,

(3) FEOETI T IR RS

PRLE B R, AR SC LA BN TR R Sy ) 3 25 (]
HRFIEI . 7E 531 2k i B s R s, e SoAs
FATAEAE R QSR IEAT | 3555 515 B2 18 TC Gy
IR R, S R T T MR AT
I GETHRFIE IR B SCRY 5% (DF), g5 DF e ORI
100 /™ = 451 101 ) K. DF (BT 100 AR5 i) 100 (95
15 {45038 2ok N T AZ R A ) o T e ok DR A RRIE I 4N 3R 1
Jr R

Wi(d)= (2)

(Dhttp://opence.byvoid.com.
(Dhttp://www.oschina.net/p/jieba.

I E B R A

7(2432458); {7 B (1169031); #(863060); %
(686173); Z(65713); 16(528361); 11(429700)...

B 5(20); FIN40); HIL(60); £:H(80); ik
(99)...

DF(Top-100)

DF<100

M 1 ATLAE ), X S fR S AT R o
TR B, XA AR AR R 2 JE i )
FHPWERR, A AN, SeERAT DLty
33 NXARRE

ASCEARRRCR, TFEX 500 J7 &K idd st
TPRIE, 25 JE R A] A RIS BRI B o] e, 25
BXF PR, RS T e, HE AT
fE B IR AP A K-means B kPN SCARMEF TR 2K .
K-means 3572 & —FhHE T JFR (AR SCRZRFR L0 U R
FHEA, FLoRIZEHA G, ZAIERHLER: K M)
ey, Hrp KO PR R B THR R
5B Z AR LA B, B RS S8 TR B B i
PR BT, IR B — B i S — R, R4S
RIS, SRR B0y AR AR BT IR,
RO LA AR, WSR2,

1T K-means 957 246 @ 2R B8, WA SCH



% 2758 2016 F % 104

ERFERK=10, 15---45, 50, 4ldEfT R, FHR
it TR VPG 25 50 o FS AR %K
34 FHBEE

S AE G R, T ARG 2 O TS A
B TR, 456 TR EE 2 ) FRRIR) A LRE 315, B
— PR R T 3R B AR bR, T DATE M IR R
AR X 3 AU 5 2R AR E AR B B S S b R A
TR

(1) T8 R

N VNS RS R i, S 7% SCRR[3814Z H
< NEER B ME A, JEAS AR EE S 2 AR T,
R e U 2 R

SCHR[B381E ST PSR RRAE FIAZ O
S Horh, B R IE IR LS b, F—2k
%~ DF {E 19 20 ANEEE; Bt SCE AR5 m L
AR B . & LN R E
e=c; /N, ¢ FRRLCFERE, N FRIEHENMC
EEL

S P BE R BEAE ST, 0 SCREAURIESE T
MERAS, SO CFARIE 2 B T B eEk .
T SCA R R BRI, B m {EA 1,
RERSIR BIBRE I He AR /N

N AR AR AR FAFAE 5 R 2 18] S A B
Z, AR CEEA VRIS AR, B A % R
A B RERREE SO — KT DF (Hikm
ROET n NFEIE, i04E Top-n; $Z.0fdEE S 2D
A m AT RO R AR A TRER L KT p
Wi, B Top-n=20, m=3, p=0.9, M| 3= B 36 L&
AR

y=¢/N (3)

Hoh, o FRZO I EEL N FRISFEN B
LB 3200 55 SR A [0, 1], fE#k, Wl LU
AR RFHIE R SO BBk 22, B 3 kR 9
7 R

(2) TEARUE 5

FETH F 0 55 R 0 AR, T T R
AR FAFAE 22 A1 A AR ARLRE B A O B P

(Dhttps://code.google.com/p/word2vec/.
(Dhttp://www.meishij.net.

N EARE AR, A SCHEET IR EE 7 2 R, ]
Hinton™ 4} {1} Distribute Representation Jy ¥ ZAF i
), 5 PR TR e 1 O AR R AT T L [ ) S )
i, A ) AR R SOATE S AR
FEo o TZ07 R s T OO TR, AR RS 3
Iz

A Rk, AR SCRI A Word2Vee ¥ i g
Skip-Gram LAY HAT CAKIR, 16508 5 1A il s
LN, BB 400 48R S8 & BT
Cosine [ 24 F 8 A 1t PSSR 22 8] 22 57 1RV,
DAL b3 5 1350 3] ] 22 [H] ) Cosine BE RS, AT LA i iA]
T Z [ AR . Cosine FH S HOEICN[-1, 1], fHBOK
FM 1A AR B

4 KWEERSH

4.1 KEHIEE

SOAFRERA SRR, i Zhu Z550F 2012
A4 HOREE ZBEdREME T E 20 SRR, U 8498
ERA R

AR SRR B R A BRI, B SCr
HI RS 0 A BRI TR R < I U, SRS
i 2013 4AE AR R IR B E SO P A B, 3t
1T 8 747 190 4%, Hr, S iESCNAA4EH] P ID,
TUIREE SCRI & A BF ], ang 2 i

®2 HIEESCN ARG

H P ID ol e 3 KA ]
F b — B T+ B - R+ 2013-02-21

VISSHAIINE UK AE=HEIR T 20: 04: 37
1Sk S ipy A 2013-02-21

17001 KRG HERC P8 7 BOR3 T 10: 59 24

MpPREAEFEEAE P ID. P K& H
FRAEHLIX, 3% 3 frR:

*3 P EAE R R

JHFID FH PR AR 571 T 7E ML X
1000#####H# 6 L### i© B A
10004 /NFi Bl ## i CRUE IR

XIANDAI TUSHU QINGBAO JISHU



TR ID, HH0E T S5 P AE B A
VERC, o U84 252k FH P B AE B B e SO, A
LARAT 8 737 464 FMIH. BT ARFZFEW T, IRE
TR o3 AT 22 R, AR R SRR Y A A R 4y
LV =3 7 G NS T 7 N S L R 107 o
4.2 LRSI

(1) BREZET s o

WA 2013 R AR ST E L . &
WA SRR A T A Ay, BRE 2013 4F 2-4 H 4y
HZ,5-THHEZ, 8-10 H W#kZ, 1 A e I —4E 11
H 12 A& Sl VG Fe o gk 48 b ol &
WA, BREZKAMBERR 19 678 MW, 1535
2013 AEAN 2T IR I AL 8 717 786 45

FE X} DY 2 AT A ) 2E AT R S o AR b R B
T B A 4 R AR A R SR S A, AN TR RS
BB A X e R B, T E R
FBFE TN RGN T i Bk o AR SCE 7 8 ol Pl AR
iRt 5, of iEAsUREAE IR A AR T 10 1Y 3 783 652 4%
I (2B 28R ), KRR T RES R
AR, AR E] 2013 BT INAE SURE
I 4 934 134 %, i IEHTE A DU 2R
S E 2 Frs:

3.0

R UERT B L8

§§;§§ﬁf_\:f _\\ _*QF_i

B2 EERTE v EME K

(2) BAEHRIGHE

RSO K-means 5595 0 25 4> 2515 (19 143
BT IRE . B A E R Y S PR B, T8 e R
FEAEAE 10-50 Z 0] o BRIAS [R] 22719 A9 3 A 450 A
— 5, W E RS K=10. 15---45. 50, 3 HI%F 4%
AN BB T K-means B2, KIE B KE
RESE Y R JNES ¥

AP REROR, MHEERE . R R BUE
A RNE RS, K-means 5 & —Fh LT AR (A SN
KO RO RIEEOR, #oE MR L (SSE) N

I E B R A

ST HEISURAI I RO, o s o)A 6040
PR, AR dist() — ML B AR e R, 15
AR AR,

ClusterSSE=" . dist(c; x)* @)

Hrp, xfREXNL, GRS ME, o UKRE
C; il BERIEBAR, FRBRENA IR ZIAIRY
SFRIFR RN, N R BER PGS

YO RENLE A T BER BNy B B R, AR
(%S B R B0 T3k an R

O THiIATE, HHE 12 E P LM R 0T
BRXFEH, LA a;;

@ T 5 i A3 R AR B4 R F K, Azt
R BT R0 TR IE B SR B R ME,
1HITA b, ;

@ TH iMF LR, BRI HAX T

si = (b; —a;)/ max(a;, b;) (5)

R R B EAE-1 A1 Z ()2 Ak, (HBORR IR
LSS v e TN PURa RN EPUE SR DR EIES S S|
DAFFRRAE LR B

< p——c
0.94
092 L b—n
. = z <7 <
3’\5( 0.90 /¢\ /v\\< Loy /j\j
3R 0.88 ——3/7: -
”gl 0.86 - -
0.84 o
0.82 T T T T T T T T 1
10 15 20 25 30 35 40 45 50
K: ZEHE AL
B3 BRREES>HHAE
e B —e— B
e HE e &F
-0.47 /\ -
-0.52 . R
F
B 0511 4%5/‘; /\ z
Jrﬁ s i 6}4; . __z/ -
© -0.62 P - L—
9] S N -
A 067 £ =
P
-0.72 T T T T T T T T 1

10 15 20 25 30 35 40 45 50

B4 SEAZESHE



BH 27581 2016 F % 104

3 FIE 4 AR 2 FE g AN [ SR 25 H BT Y
BEIR P S AR AR BER BEBAIR, JR B R AR, R
BRI . WTLAE R, PIFIEM 8RS 28 50
A=k T G SR Y G =k
ATLUE Y FRRIEERH A 50, 38 15,
ZEh 45, ZFH 10,

(3) F:T I 5 A DL BT R

G T SOR RGBT T4 AR, 7E15 5 R

RERIT, — el N TR A )7 200 3] 8
BRI ERE . MR N TS SRR, BOREUR.
AT TR SRR R R, W R
& A ST ERe, i AP Y D7 SR — R R
A RRAR R i BTG AR o R Ik A,
4 LIFBFERMRELGTNG, X BARRZENEERE
MRFRHEATHEY o BRI N DF {HfR M ART 15
IMEOERFHERIR

x4 BREREERRN

FEE R KNEERE A W ARFRAFE
1.0 0.99 MEWE RO KHIRHAK LA A3k 8 A AZ M Tl 48 TIHAE SRR ER KT SR BRAE Dk s it T4 e
1.0 0.95 = MGUFI 2= = 46 TF BT 54 S T S 0 G ot — WL XU B i B T T 0 B JE A% Rt
0.98 0.29 T AR # DV T #3851 e ItBs Hh#ZHTE Ryt N IR S0 e Tl
0.77 0.16 I8 B PRl S #22 R AR UK #2254 W B | JCHIR TR # BT H I AL
0.65 0.10 B PR AR 2 Bz i KO8 # T8 P 80 At mi I R #tmig TIVOE 400 4 JIC RS /N Tl JTRHIIE T 4 11 S
0.56 0.12 I o 2T A [ ) AT 0 R A I il 2 L1 L 2 E AR AT I #55 BAHER  A/N K # k
0.43 0.029 TCEWIN B S AR W L Sl HE AR R OR B Rt S A AR T E e
0.31 0.025 TN R PHAROHI# B EH R KA O T HEARE#  S2# R P # T AR ME#1E
0.28 0.00025 4% A #— A T # ] P T R e e s e e # =1
0.02 0.0033 TCIETRIN  TEHTE AR AT T 43R R S (] 4T R 0 S HE# P T I K44

% 4 PR IC Y TCERIN, SR T
WU AR Z [BIAH DG AN SR, N T3R5 TG i e
F, SIS R W U 5 R R (>0.5) I 2 32
R, T R e A U A S AR e B
FR, AT 3R R R HE AT A N TR Ay I
1, ARG RE T DU SR AT A AR, (]
IR SEAS SO AT AT

% 4 WEARIBT AT, FRNEER A N 388
TR HBUEARD . FTLAE e 380 SCOCHK S (1) 3280
ok R OIS Ee s I TSl B Ko I 1 g = L 5
“TREUTERE, TR R R, ARG TR
AAFHIIZ O B AR, FECRNBER EAERER
TR BB BRI, ARG BT i, dneAd:
937 B HA TE IR A N TG R

(4) XFHSZE:

ST AR, SN L SE e — 4
3T Doc Embedding #1141 454 K-means 25515
T, —413ET LDA R AR AR AL, LA
BN, PIH TR AR E B 50, TEES
TP LA TG AR, AHOCZE SR 53 5N 2. 5 FiEk

6 JIT/n:
25 FT Doc Embedding i R K15 i) 3 25 15 s 141)
-
R gf% B f £ BHAE (Top_n=10)

| 078 Ve (8] AT #/ VR #5 H #/N K#Y)
’ B s 4

) 0.64 RN A#Z 4 W # BRI AN #1445 H 4
’ i A

3 0.53 100#15 #5043 0420841 B # Uk IR v 4 40
’ HIETHY

4 0.49 T ARHI # T I #0878 KHTE By 43 T #85)
' SI#E R

s 0.37 1 WA HE 0 B TR N RSk R #
’ EWi#k

6 0.30 ffe £ #19 FRA # b B TR LR # ) e A )N
’ T #KE#TE (P B

; 0.30 SERHT B HA PiH— IR IR KRR
’ a#R E#E

< 027 A H A B PR #L Y #E #OL R R R
' T #] T R

9 0.27 SR H— B # T R H R )5 G R T ISR #E I
: #{R] AR 4

1 0.2 SR #GEHIT# T GHUE A # 1L 2 #EE R #
’ HEHET

XIANDAI TUSHU QINGBAO JISHU



# 6 H:T LDA BBIRAT AR 215 BUR 6]
F i) (Top_n=10)

LLAR#IT i N/ BB A S e I LU I T T T 40 e
TR L B T #A FIHIT R #E 2 # L e ke 31
B HE T HI R IRV AR A T# B IR R R
FREBHT (B A0 Lo ZE 4 TG TR P W R - #0 PR A 1
TR JE B LD T4 - o AT AR AT A1 B s S Ao IS
IR T AR RS 2 5 T g A KD o B4 M #
T

7 GNVEHE SEHHEE A TR R RS 228 H S H R B2
8 IRUARAJC 4R 4G 4L B A0 IO T A A6 ek AT £ a1
9 BDUHER A HAE A B TR Ve T B4 0 L HLL T HE#IL AR
10 75 FlHTESEH IR L #FR 22 # T HERAD #1034 VG W #0 £ B L

it Doc Embedding £ AR, WA B iF SC ik
A 100 ZER [ & 181 K-means S92 X iR T2 28,
RAFAHOCTG A, T F I 55 58, Xs BT HE,
FHOGTE U 10 M2 O CRFFIERIR . N 5 AT LI H:
53 4 PBEREEH L, 2053005 ] R
PERCZE, TR RO H—, Ak, BT A SR
TR HE AR AN TR R T, FOOIE % dE bR
A RE

WAETRIERGE TR, i sl FTC G TR I
it LDA F B EBRISIE R 51 o B i fe g
RFIX T 10 D FEEFRIR, WK 6 FTLIEH: %
D BARAT TS e LA A R, LV RS R[] 1 X 3
JFEWARAIR o 3= A A A4 iU B AS g fir 8+ AW+ 2
SR, G 1 Ll AR R i B, TR 2

bar
do

wm R W N =

U et oy ETRRE

TS LA X USR] R AR SCEE A ) s ) A
Y R SCAR T B AR A N 7 1, R4 BT 8 T fi
REPERTR, 20 BT A AT & e PR L, 2
T ISR R B R R AN T VAR e, T ISR,
T LR TRt vy o A ) A 3R

(5) WA 22 5 1A

RS Z T NIRRT, BT 5 45145
AT 1Y) FEUR i R AR DL

]O \ \ ~ ™~

0.8 +—— \kN \\\
:.E 0.6 \ \ \\ —

. \ \ \ N,

N e
mp} 0.4 N N

02 n \_\\\tNK\Ft::‘\ -

\ \ NN

0 )
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
L: 28555

Bs5 KRNBREREI>H

HilE s aTLUE ), & KSRl a2, Jf A
R SR e R Ly TR A A,
AT B SRS T 0.4 HEAURIERIE
SN N = Y =17 D) P O N S G e P L B )
Wl A 22 5 R RN . 2 KT, ARS8 2
TR ETEIH AN TR, < H TR, IR
PUAS IR 2, A R R A2 2 A AR ST,
W s BInER 7 s

KT B RIEIEER ]

B FRAERMEE

KA MG A

AR TEHNEI A A NN TEH B MR KB R R
KHRATR U AL 2 3 AR T Rl T A 2R ER K
B2 IRt A A U H SO HE A R B

ST B AT A R Es s T il B 20 &

sk

oy R SR T & S AR5 2 A0 TORG ph— L XU B A (e B

st e v A

AT URERNR N SO S D VDT IR S S B A HTER
L ACHCHER T T D STk T4/ Nz LS R T [ [

BRAT st i R R0 3 A 5 PR 2 S

IR NEHZ I A N TEMI ARG H B S B
AR DA 0 T S Bk s JE A 2R ER K

A AT B A B A BHAR E 2 N4 L | e B
LT THTK T T7 e 0 B )R AT H S R i 17 #4305 B 44

AR #E R A TR RO #EE RRE R AV XA

Yergbd B AR A DV N KA AR R 5355 B #T
WA THER R TR B iR B RS e 5
BIEHA T # NZ R ERA R G Mg# s & b 2

F i R ARG

A AR

A AR B B SRR iR AR HAHA T K
TIBL KARHR U A A R # 8 A A E 22k RAB Bk

MM#RH DL HRIER VK T 50 AR TR AR SHAL I
AT VB AHBIRD NI #; it N SRS e S SR A

IR NEHL I R S X TERDKRE K  RAHZE A  8 N #
B YA e T A T eI B S R T

{8 \HDEFHEIRD#/ D VNI #/N I AR 455 4

I E B R A



BH 27581 2016 F % 104

Z R FR0E, AR 10 MO FREHE R
N MHRPEANZTNIEE A, 0TS LN LA
2535

DA KR DB EREAFAE T 2H, LRE)E
RpH XA EEFTHEL AT, Bk, Ui Ew
B 5, FKAEHANGHGRR, BN ER, LF
il FEA A TR R AR EA,

QH R FHEFRMTERE A O, LR,

OFMBmEFLRER, APPRBERNAK S, HE5%
BAIR G TERI S, o Gf AT R P oG T H &L IR

2k »

"R o

DEMBIETRHGELET AR S, AT, “PRF”,
AP TEFEZT BT EAREGRY, A8,

QEE, AE G TABEEAMS, AP ETRy, 8
Lespirrm R ey iEA, S mAin T BRAIRY, Vs
“PIR B AR GEM,

Wt A BT, R T A RN T
KRR A R R ER, SETFA SO 3RS A Y
ZEh 5 SRR ARG

5 BRESREE

P25 rp = B RS EE AL S22 1 R
PRSI EAZ IR OISR TR SRy, Anfaf XL
T PRI PR TR, I A T R R B R B A ke
HMAE, T Tl G TE R R ARG AYih A
R AT 55 = B 1 KB SO RIS, T
INESAR R R SRR R, AMET AR, 14
A BN T LR Bb, WA ISR R
ARSCLIHIR I R B IR, 456 SRR R
JEE2E S R TR AR I . Al i SCA BRI AT DU F=
PRETES, T R SR A SRR, A
SCTT R IR, ROREG, #Ef TEREEMR A
TSR IR, SRR R R T Mk
B AIE R A, A BT e — DA e R
U R o 55 B TAR, Hdt—2D 5 B L
TN ARG N T A A SR A 25 S
ARV, G TR A LSS B AR AT 55

[1] A E A5 B bl B8 37 Uk v I ELR I 2% JR otk b 42
it i 45 [R/OL]. (2016-01-22). [2016-05-25]. http://www.
cnnic.net.cn/hlwfzyj/hlwxzbg/201601/P02016012246913005
9846.pdf. (China Internet Network Information Center. The

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

37th Report of Chinese Internet Development [R/OL].
(2016-01-22). [2016-05-25]. http://www.cnnic.net.cn/hlwfzyj/
hlwxzbg/201601/P020160122469130059846.pdf.)

BENF, WA, Bk, S5, — Tl ) 0 2% 35 Rk R A Y
HOSCRRRILD] WAL, 2011, 28(1): 54-57.
(Yin Fengjing, Xiao Weidong, Ge Bin, et al. Incremental
Algorithm for Clustering Texts in Internet-oriented Topic
Detection[J]. Application Research of Computers, 2011,
28(1): 54-57.)

FAR, FE BT RIS MG A UR KT [)]. B
R & 4R R, 2009(3): 74-79. (Wang Wei, Xu Xin.
Online Public Opinion Hotspot Detection and Analysis Based
on Document Clustering[J]. New Technology of Library &
Information Service, 2009(3): 74-79.)

AR SE. ST RSO W 45 1035 B 15 B2 4 B AR5
[D]. MA/REE: Wy /R Tolk K %%, 2010. (Xu Dongliang.
Research of Public Opinion Information Mining on Bulletin
Board Systems Based on Cluster Analysis[D]. Harbin: Harbin
Institute of Technology, 2010.)

AR B, ZRTF. I 1) 35 A A M o I o 4 LA £ R A Y
BF 58 (0], BUAC K& 43 1% 4 £2 AR, 2012(5): 60-64. (Zhu
Hengmin, Li Qing. Public Opinion Propagation Model with
Topic Derivatives in the Micro-blog Network [J]. New
Technology of Library & Information Service, 2012(5):
60-64.)

R, BT, XUHE, S GE ARG N 5 BB 0 T K 0 oY 45
R, H3CME B 243k, 2007, 21(6): 71-87. (Hong Yu, Zhang
Yu, Liu Ting, et al. Topic Detection and Tracking Review[J].
Journal of Chinese Information Processing, 2007, 21(6):
71-87.)

Allan J, Carbonell J, Doddington G, et al. Topic Detection and
Tracking Pilot Study Final Report[C]. In: Proceedings of the
1998 Broadcast News Transcription and Understanding
Workshop. 1998.

PR, WisE, XIS, S BT R U RISCR R
TRt 25 HhoR I A A BT, AN 5 TR RE, 2012,
25(3): 382-387. (Lu Rong, Xiang Liang, Liu Mingrong, et al.
Discovering News Topics from Microblogs Based on Hidden
Topics Analysis and Text Clustering[J]. Pattern Recognition
& Artificial Intelligence, 2012, 25(3): 382-387.)

g A, XURE, REof . SRR I 5 R BOR 1Y R R S A
FLICL. o @R F KRG A & (JSCL-2003)
WICE. Jbat: R R AAE, 2003: 560-566. (Luo
Weihua, Liu Qun, Cheng Xueqi. Development and Analysis
of Technology of Topic Detection and Tracking [C]. In:
Conference on

Proceedings of the 7th National

XIANDAI TUSHU QINGBAO JISHU



[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Computational Linguistics.
Press, 2003: 560-566. )

Xu J, Croft W B. Cluster-based Language Models for
Distributed Retrieval [C]. In: Proceedings of the 22nd Annual

Beijing: Tsinghua University

International ACM SIGIR Conference on Research and
Development in Information Retrieval. 1999.

Wartena C, Brussee R. Topic Detection by Clustering
Keywords [C]. In: Proceedings of the 19th International
Conference on Database and Expert Systems Application.
IEEE Computer Society, 2008: 54-58.

Yang Y, Pierce T, Carbonell J. A Study on Retrospective and
On-line Event Detection[C]. In: Proceedings of the 21st
Annual International ACM SIGIR Conference on Research
and Development in Information Retrieval. 1998.

Jia Z Y, Qing H E, Zhang H J, et al. A News Event Detection
and Tracking Algorithm Based on Dynamic Evolution
Model[J]. Journal of Computer Research & Development,
2004, 41(7): 1273-1280.

BOAHE, T, RIRR, . — T AR
PEER D ANE BR 535 (0. FHFEHLBT IS5 K, 2004, 41(7):
1273-1280. (Jia Ziyan, He Qing, Zhang Haijun, et al. A News
Event Detection and Tracking Algorithm Based on Dynamic
Evolution Model [J]. Journal of Computer Research &
Development, 2004, 41(7): 1273-1280.)

g, P, BRIV, 4. BT RRWBUZ R LN MIEIE
AN [I]. ThOCAE B 24, 2012, 26(6): 121-128. (Ma Bin,
Hong Yu, Lu Jianjiang, et al. A Thread-based Two-stage
Clustering Method of Microblog Topic Detection[J]. Journal
of Chinese Information Processing, 2012, 26(6): 121-128.)
Hofmann T. Probabilistic Latent Semantic Indexing[C]. In:
Proceedings of the 22nd Annual International ACM SIGIR
Conference on Research and Development in Information
Retrieval. 1999.

Blei D M, Ng A 'Y, Jordan M 1. Latent Dirichlet Allocation[J].
Journal of Machine Learning Research, 2003, 3: 993-1022.
Griths T L, Steyvers M. A Probabilistic Approach to Semantic
Representation [C]. In: Proceedings of the 24th Annual
Conference of the Congnitive Science Society. 2002:
381-386.

Hom, 2205, JET LDA G ALTRS 7 Ik L5R 0], hoCfE
B224], 2010, 24(6): 43-49. (Shan Bin, Li Fang. A Survey of
Topic Evolution Based on LDA[J]. Journal of Chinese
Information Processing, 2010, 24(6): 43-49.)

WS, 207 BT RS Y B B SR A A R A
Br0]. 3 Bk, 2012, 26(2): 109-115. (He Liang, Li

I E B R A

(21]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

Fang. Topic Discovery and Trend Analysis in Scientific
Literature Based on Topic Model [J]. Journal of Chinese
Information Processing, 2012, 26(2): 109-115.)

ROk, EWE, TR . RET RN AN 7EL M
2 P R BT 1 BORT AR R GE D] LT AR, 2010,
38(11): 2620-2624. (Wu Yonghui, Wang Xiaolong, Ding
Yuxin, et al. Adaptive On-Line Web Topic Detection Method
for Web News Recommendation System[J]. Acta Electronica
Sinica, 2010, 38(11): 2620-2624.)

sk, VMY, THREE. BT MB-LDA AR A1 £
AR WA ALEFIT 5 &R, 2011, 48(10): 1795-1802.
(Zhang Chenyi, Sun Jianling, Ding Yiqun. Topic Mining for
Microblog Based on MB-LDA Model[J]. Journal of Computer
Research & Development, 2011, 48(10): 1795-1802.)
Civitello L. Cuisine and Culture: A History of Food and
People[M]. Wiley, 2011.

Tregear A. From Stilton to Vimto: Using Food History to
Re-think Typical Products in Rural
Sociologia Ruralis, 2003, 43(2): 91-107.
EAM. RS E kM) LB AR H R, 1993
(Wang Renxiang. Diet and Chinese Culture [M]. Beijing:
People’s Publishing House, 1993.)

SRS D7 WA ROE IR E SRS (M), dEsT: X
i W 4t, 2008. (Zhang Jingming. Chinese Nomads Food
Culture[M]. Beijing: Cultural Relics Press, 2008. )

Mennell S, Murcott A, Otterloo A H V. The Sociology of
Food: Eating, Diet [M].
Publications, 1992.

Development [J].

and Culture London: Sage
Beardsworth A, Keil E T. Sociology on the Menu: An
Invitation to the Study of Food and Society[J]. British Journal
of Sociology, 2002, 49(2): 327-328.

Germov J, Williams L. A Sociology of Food and Nutrition:
The Social Appetite [M]. The 3rd Edition. Oxford University
Press, 2008.

FrAf . ob IR SCAL Y X fE R S ke 34 (0], s %
2, 1994, 49(3): 226-235. (Chen Chuankang. The Culture of
Chinese Diet: Regional
Trends[J]. Acta Geographica Sinica, 1994, 49 (3): 226-235.)
SRIEM, mIGE G 2. o L B AR R R SCA T 5 Tl st
S5RHE[)]. =R, 2006, 18(5): 83-88. (Cai
Xiaomei, Situ Shangji. A Review on the Studies of Food
from Geographical [J].  Yunnan
Geographic Environment Research, 2006, 18(5): 83-88.)
Wi e R BT B Y B A K R BE SR 0], M
BR#FSY, 2001, 16(5): 229-237. (Lan Yong. On The Reasons

Differentiation and Developing

Culture Perspective



201711.02028v1

chinaXiv

ChinaXivD O O O

BH 27581 2016 F % 104

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

and Distrbution of Pungent Flavour in Chinese Food and
Drink [J]. Geographical Research, 2001, 16(5): 229-237.)

Ahn Y Y, Ahnert S E, Bagrow J P, et al. Flavor Network and
the Principles of Food Pairing [J/OL]. Scientific Reports,
2011: Article No. 196. http://www.nature.com/articles/srep00196.
Sherman P W, Billing J. Darwinian Gastronomy: Why We
Use Spices [J]. Bioscience, 1999, 49(6): 453.

Zhu Y X, Huang J, Zhang Z K, et al. Geography and
Similarity of Regional Cuisines in China [J]. PLoS One,
2013, 8(11): e79161.

Salton G, Yang C S. On the Specification of Term Values in
Automatic Indexing [J]. Journal of Documentation, 1973,
29(4): 351-372.

Arthur D, Vassilvitskii S. K-means++: The Advantages of
Careful Seeding [C]. In: Proceedings of the 18th Annual
ACM-SIAM Symposium on Discrete Algorithms. 2007:
1027-1035.

TN, TR, B, BT 2R BIEN R 2557
BI[AL /0 E 58 T 205860 U 2 (2009-2011)[R].
b5t WA K2 AL, 2011 487-492. (Peng Nanyun,
Wang Houfeng, Ling Chentian. Event Mining in On-line
News Based on Hierarchical Clustering [A]. // Advances of
Computational Linguistics in China [R]. Beijing: Tsinghua
University Press, 2011: 487-492.)

Hinton G E. Learning Distributed Representations of
Concepts [C]. In: Proceedings of the 8th Annual Meeting of
the Cognitive Science Society. 1986.

Tan P N, Steinbach M, Kumar V, et al. Introduction to Data
Mining [M]. Pearson, 2010.

Mikolov T, Chen K, Corrado G, et al. Efficient Estimation of
Word Representations in Vector Space [OL]. ArXiv: 1301.
3781.

[42] Mikolov T, Sutskever I, Chen K, et al. Distributed

Representations of Words and Phrases and Their

Compositionality [J]. Advances in Neural Information

Processing Systems, 2013, 26: 3111-3119.

IR 5 SCHRTRIDT S 8 2, 18 SCE
I B SE LR, BT
B RRMBTREE, THEWTR TR, IWCERARABIT.

B AR AR IR 2 R AR

SRR RS FAFif, B-mail: riyao95@qq.com,

[1] ke B, FWEE, HalE. Seg Kmeans.py. PUZEkEHIHE
K-means 25 K& RV k.

[2] skWeB, JATH, %A, Inside_Cohesion.py. Z$ P ¥t R JE
.

[3] TkBET, JEEE, UK. train_word2vec_model.py. 1A ] i
WG,

[4] skBeBE, W, =M. Weibo data initial.txt. iR fH 1#
JE 36 FTCECHE

[5] sk B, JRVETE, AR, Weibo_data_seg.txt. i 3L 1 43
T EHE

[6] 5kIEEE, JREHE, Fald. Inside Cohesion_sorted.txt.PUZ=1k
1V U LS R B S PR O R A

Wk H#A: 2016-05-26
Wt ek H 3H: 2016-07-18

XIANDAI TUSHU QINGBAO JISHU



Identifying Food Topics from User-Generated Contents in Microblogs

Zhang Xiaoyong"? Zhou Qingqing"? Zhang Chengzhi"*?
'(School of Economics and Management, Nanjing University of Science and Technology, Nanjing 210094, China)
? (Alibaba Research Center for Complex Sciences, Hangzhou Normal University, Hangzhou 311121, China)
3 (Jiangsu Key Laboratory of Data Engineering and Knowledge Service (Nanjing University), Nanjing 210093, China)

Abstract: [Objective] This study aims to identify microblog post topics, and then automatically extract high quality
ones with the help of text clustering techniques. [Methods] We collected food related microblog posts from Sina Weibo
as raw data, then applied text clustering and deep learning techniques to detect the target topics. First, we categorized
the microblog posts by the four seasons in accordance with their publishing dates. Second, we created a vector space
model and used text clustering method to retrieve candidate topics. Finally, we automatically identified the quality
topics with deep learning technology. [Results] We automatically identified the high quality topics manually found by
researchers, and their topic coverage values were all higher than 0.5. [Limitations] We decided the topic quality based
on qualitative data. [Conclusions] The proposed method could extract high quality topics effectively. The retrieved
topics reflect the distribution of food related microblog posts in the four seasons.

Keywords: Topic detection User-Generated Contents Topic coverage Food mining
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