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Query Expansion Based on Term Time Distribution for Microblog Retrieval
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Abstract In microblog retrieval, content-based query expansion methods are not adequate for
expanding queries since the relevant microblog messages are too short to provide reliable term
distribution information. Most of the existing time-based query expansion methods exploit time
profile to shift the prior probability of relevant microblogs. In essence, these methods still could
not avoid the restrictions of short texts since the relevance between expansion terms and query is
still based on the content of microblogs. To address the problem, this paper proposes a query
expansion method based on the time distribution of terms, in which the relevance between query
terms and expansion terms is measured by their time distribution similarity. First, the changes of
term frequency in different time segments are analyzed, the term time distribution is defined and
the estimation methods are illustrated. Then a similarity estimation approach of term time
distribution is presented to estimate the relevance of query terms and expansion terms, so as to
decide the expansion terms in the re-estimated query model. Two query expansion strategies are
given to estimate the query expansion model according to the relevance of expansion terms and
query. Finally, by integrating the query expansion model and original query model, the term time
distribution query model is presented. The effort to use only time profile to establish the relevance

between query terms and expansion terms avoids the drawbacks of the classical content-based
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query expansion approaches due to the length limit in microblog. Experiments were carried on
TREC 2011 and TREC 2012 microblog retrieval collection. Several state-of-the-art baselines are

chosen for comparing with our method, including the classical language model, the content-based

query expansion method and the time-based query expansion method. The experimental results

show that the term time distribution query model outperforms the content-based as well as the

time-based approaches.
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DUV LR ) T AR DN BRI o T g R AR

PL3. 1 iR m A 1 ol 3 A R T
A1 “job” (i I ] 43 A5 55 AH 5C 1Y 1) “ staf £ F1 A AH
F B 0] “ soccer” {4 B[] 4 A Jr [ s 7 e L

NI 3 Rl LUE s AN A G 38 Bt [ A i) 81T
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L OB T R w AR ¢, /)3 TR0
FRF 8] 43 A3 AR 18 A 56 B B Ak 11
rel(P(T|w),P(T|g,))=
N(S(P(T|w),P(T|g))) (16)
Horp ¢ Z2&W Q P AEE — i w J2& B SR
i) N (o) S H — b sf 8 B N (o) = (max — )/
(max—min) ymax Tl min 53 P NEEASEHE 1 5 R AE.
At /IMEL. T WA 23 A B R ) T AR/ T AE T 2 R
TEET 0. A SOK max BEE N 2min BCE A 0.
NCoXF o 47 T A4 8 o Fedi 0.1 ]2 0]
AR S fe 8 4 3 ) I 8] 3 A BT L ok %) T R 5 79 A4
T B AH O B S b O ZR L B 2 A 3] A IR 1] S A LA
AR TR AR S B/ o T 3 14 A O B
FA o 22 YRR w R I Q (A N
rel(P(T|w),P(T|Q))=
N(S(P(T|w),P(TIQ) an

0.08
0.07F
0.06
_0.05F
% 0.04F
0.03F
0.02F
0.01F

01 2 3 4 5 6 7 8 9 101112 13 14 15 16
18] /d

(a) HEHPIA “job ” A KT “ stall” B ) BT

0.09
0.08F
0.07F
0.06F

2 0.05F

£ 0.04f
0.03F
0.02}
0.01F

(b) E I “job " FTEH 17 “soccer ” [l I T

P 3 Ay ) AR S D) 1) i 8] A [l B 1A JE 5 3 3 LA
T 14 I ] 2 A LI P T 1) 2 S5

4 ETRHILCHESHHEEY R

AR b3 73 B 5 AH G 1) 0 4 ) 3 75 A [+ ik 7] B
PR (PR LA ) 3 ) Dk 11 — B0 3. R it
[F] 73 A3 AR ABLEE T AR 24 o ) A A i) (ol 30 1))
HHOGHR BE . A1y 25 56 T 1)L Ik 18] 23 A ) A 3R 7 g

TiFR N TTDM(Term Time Distribution Model).

5 A A W R JTE AL TTDM K A5 il 9 i
AR Rk A ) 45 5 15 B e A A B R, = (18)
Fts

P(wl|ly) = (1—MP,, (w|Q) + AP (w|0:) (18)
Horp 0 2 Jk T AR)IL I [8] 23 A1 1 A ) 57 SR AR A 5 w0 2
Jir G A 18 ) L K vy FH ) 7 B () 4 A AR ARUPE SR AT Y A
WY . 5 AR A W R 58w & R S
R e AR SC AR B = 1Y ).

Or it anF -

Plwlly) — score(w,Q) (19)

score (w' ,Q)
w CV

Hrr score(w, Q) &9 & 17 55 £5 1) 2 [A] {1 AH ¢ B2 15
g1 5w 3 I s Vo A T I AR G

MR Ji 1) 5 A 160 2 B] (9 AH OC B R AT AR f0 9
FE AL HE PR W — X — 1Y SR N — X 2R
WL BT — Xt — 14 SR W 4 A IR ) 1 2R 1A HE
J7 AT 45 3 47 e ) A0 A 360 Y RS A 3R] 1 G K G
BT — X Z2 WA YR T7 2 R A R Y A
FHE e WA T &5 2 9 i) 5 A R AR i 6 &L R
3 T ol S W A S ST PR R R w A
W Q WA KBS 2 Tk 18 M score(w, Q) s FI H %
1Y R ROl T A i i R AR .

55 1 RO A — X — SR Al T R
BAAS A )R] A AH 5C BE L 3207 AR TR S A R R
AN 1 ) d5coRH O B 3R] e B A i b, B w AT Q AR
RAREE IR T w 5 Q HAH 3¢ B f i 1Y 3]

score(w,Q) = rqnéig(rel(P(T|w) ,P(T|g))) (20)

Hrr g 2811 Q Hiyial srel(P(T|w) ,P(T|g))H
H (16) 1 1.
55 2 Fh 5 BRI T — % 22 SR BT e 1 R A A
FEAR AT TR AR G BE. N (17D 3 L score(w, Q) 2K
score(w,Q) = rel(P(T|w),P(T|Q)) (21)
Horp POT [w) 208 w YR 4346 i 38 (2) £ 3T
P(T| Q) A AR B i ) 4345 28 (3 A T
XFF TTDM, 5k H]— Xt 22 56 W 23 47 7F — 25 7] 1 .
— 2 BN 25 1 1) 14 B 8] 3 A 5 A 1R AR A B [ 43 A
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DS R I W < D B s e o 1 W S [
2 1) 1] (14 B[R] 3 A5 A AR K 28 57 TR 3 3 A 7 o
AR 118 B5F () 43 A5 R e B 1 J ) A7 A — 8 1 KUBS: s — 02
SR AAR G (9 35 75 I ) E AT R 5 — A 1) 3 A D6 1
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Porter ByEIEAT TR T H2 B, 22 BR 115 FHA). Fi4h 2
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(2) #5613 45 B (Relevance Model, RM)#,
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(3) & F B i 4 19 A ¢ B B (Recency-Based
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A I I 8] f19 28 30T 25 5 S A5t SCRY A [] 1 2 36 HE %6,
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s MR SR (16 178 TREC S IE 2k e 42 2
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5. ZHAN b 9 VB BUE B E R 10,1520,
30,40.50.75 Jz 100, J i SCHS i U 5 A 10,
20.30,40,50,100 & 150, ¥ {4 2 % BU(H 75 Bl K
[0,1],26K K 0. 1.
5.3 EMIER

SR AR S TREC AR AT 45 1 &
AP M 8 bR P@30 R R MERE . IR HR Mt P@20 71
MRS % P@30 BT T 30 S Ha &R 45 A
KA H . il T AR R R A R A o e
PRI BRI 2R T AN AR A% S5 G % 0 81 A G ot 1 A A
REE R FT UL F S, T H g iR A A] LR ) N
PR 30 2% S I rh A DG fol 1l B30 et

PN EAR P@k E UK

k
P@k=>r, (22)
i—1

ok JEHT 2 DREREG R R R RS 4
Tﬁﬁ%’z?{‘ﬁi‘élﬁ’ﬂ vmu r :19?:?)'_“"’_/:0'

6 RIS

6.1 LIGHER

FLRARTIRATW RS 5.2 R L Ty
BAE Tweets2011 46 5 BBy 45 R K FRATH I %
e, SR 5 A A ) ) A O 9 A R R SR M B Ie A
TTDM-q, 3R JH 5 2 1 5 {7 AH 5 i) A5 100 3 J 58w
it TTDM-Q. 3 1 5 T AT ik 5364 ik
FEVEAN H6 b7 P @30 b (A {E DL K 25 Fi 7 15 40 % F i
R BT . R A MR 5 R A Wilcoxon £ 55
(p=<0.05). “& " FIRA YA AR B LT LM,
“xPFOR B EMTF RM,“+7FE R B E T RBRM,
“#7 RN B #E T BBRM.

LSS 25 AT LU Ay Rk A
il A R R A3 A LM AR AT 3 T 3 T R ]
8 5 TR0 4 JR AR TS felT T P 25 R R S IR AR ) e i
J& RML, A SCRT 4 H 1 35 T 3] Y1 B [ 43 A 1) 25 3 7
Ji& (TTDM-Q. TTDM-q) {1t - HAth 1k 7 15 [8] (1 25 i)
¥ J2 77 ¥ (RBRM F1 BBRM). 3% — 52 56 45 B I\ — &
FREE B30 UE T A< SCH M B4 A DG 1) 72 AS (] B 1] B Py 1Y)
it IR AE — @ FREE b A (A3 [ s 1) — ot e 34
B 5 1 A PR

F1 EEWRMERESTLL

TREC 2011 TREC 2012
P@30 P@20 P@30 P@20
M 0. 4136 0. 4490 0. 3350 0. 3610
(—) (—) (—) (—)
RM 0. 4503 0. 4939 0. 3661 0.4017
(+8.9%)  (+10%) (+9.3%)  (+11.3%)
RERM 0. 471% 0. \)20% 0. 38363 0. 4292
(F14.0%) (+15.9%)  (+14.5%)  (+19.0%)
BERM 0. 4J1ﬂo 0. \)04% 0. 37JZ 0. 40650%
(+9.0%) (+12.3%) (+12.1%) (+12.7%)
4741 8% 51238& / &ox 42 AATER % #
TTDM-Q 0.4741 0. 01313 0. 1096, 0. 4475
(F14.6%) (+14.3%)  (+22.3%) (+24.0%)
/ &z 5965% / x4 45008 * #
TTDM g 0. 17_6%? 0. 5265 0.4186 0. 4500
(4+15.3%)  (+18%) (4+25.0%)  (+24.7%)

RIS W — 2, R S A A R A DG
A4 R S s TTDM-q i TR H1 5 2 i) 2 (R 4
KA EE e TTDM-Q. % T TTDM-q L T
TTDM-QJ7 ik R T SCHY 4 43 K% TTDM-q
AT
6.2 ¥ RIASH

R 2BRT TTDM-q X% 4 ~41A)(2,29,30,61)
P AR o> AR R ). 2% 2 rh AR I E AR TE 19 9 )
J& TTDM-q #iAb4" i i) oAt H 2k 7 i BB IA 3
i b i) KAl R D TTDM-q 5 3407 ik 1 ik
FEAE N im0 n). BRI AT 1 38) T 42 3 FE 45 5 vk
LER P o

R2 TIDMqX 4N ETEENETET ERA

2022 FIFA global warming Keith Olbermann Hu Jintao visit to

soccer and weather new job the United States
World climate Current presid(ent)
Cup cold Tv China
Qatar destroi(y) career relat(ion)
Held caus(e) Msnbe diplomat(ic)
Summer feel Rt Obama
Plan circumst(ance) Talk Korea
footbal(l) worldwid(e) Host North
Sport extrem(e) Join

Chicago

LI 242022 FIFA soccer” g i, i% F i 36
R E R 5 R (Qatar) 28 [ PR 2 B (FIFA) £ 52 1
FEZEIp 2022 AR AR, N 2 RORXER . A8 2
TTDM-q it J& 2k J7 1 . 1] “world” . “cup”. “qatar”
A 5 A Ol A OC By R B ek T R B A R . I Ak
TTDM-q i Ei AP ¥4 “ football” Fl “ sport” 28 H Ath A 56
I T k. ERIAY . A if) 29" global warming
and weather” 3¢ ¥ 43 BR 728 B A1 K AU IR) 83U, 4 S 44
“circumstance” (F85) | “worldwide” (£ EK) | “extreme”

(i) S5 AH R 1458 1 k. #83f) 30%Keith Olber-
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200 T F AT A S 6 rP A e B A R KRR 1) A i )
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6.6 HFfiE B K/ANI TTDM {9 550 & 43 47

HY T A 0] 9 I (] 20 A AN A5 — 225 DL 43
A3 B 20 CU TE 2550 A 55 o AR ME AL 38 1 3% 20 00 A R 2%
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microblog retrieval has become an important sub-field of
information retrieval.

Focused on improving microblog retrieval, this paper
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proposes a term temporal distribution based query expansion
approach, so as to alleviate the deficiency of classical content
based pseudo feedback approach.

In recent years, exploiting the temporal profile to boost
the performance of microblog retrieval has become one of the
hot issues in the field of information retrieval. A typical practice
in existing studies is to re-estimate the term weight by intro-
ducing a temporal prior to the traditional pseudo relevance
feedback model, which will inevitable inherit the defects of it
in microblog retrieval.

In contrast, this paper presents a novel query expansion
approach named Term Time Distribution Model (TTDM). It
evaluates the relevance between the query terms and the
expansion terms according to their correlation in time distri-
bution. Essentially, this method attempts to establish a time
relevance model for query expansion, which provides a new

alternative to query modeling independent from classical

content relevance. Experiments on TREC 2011 and TREC
2012 microblog retrieval track collections show that TTDM
outperforms both a standard baseline and other state-of-the-
art temporal query expansion models.

The research team of the authors is devoted to information
retrieval and other natural language processing researches. From
2010, they began to pursue microblog retrieval, achieving the
first place in the microblog real-time adhoc task and microblog
real-time filtering task of TREC 2012. This paper reports
their findings in short text modeling: exploring the time
distribution similarity as a substitute of the content
relevance.
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