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Abstract: Predicting query performance (PQP) has recently been recognized by the IR (information retrieval)
community as an important capability for IR systems. In recent years, research work carried out by many groups has
confirmed that predicting query performance is a good method to figure out the robustness problem of the IR system
and useful to give feedback to users, search engines and database creators. In this paper, the basic predicting query
performance approaches for text retrieval are surveyed. The data for experiments and the methods for evaluation are
introduced, the contributions of different factors to overall retrieval variability across queries are presented, the
main PQP approaches are described from Pre-Retrieval to Post-Retrieval aspects, and some applications of PQP are
presented. Finally, several primary challenges and open issues in PQP are summarized.

Key words: information retrieval; query performance prediction

# ZE: B, &M TN (predicting query performance, & #7 PQP) L 24kiAAh Ak R AR T2 fb X — 3L
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F P 30 LR, SRR R T FTBUAS T AR K 1330 8V 22 40 B ABE TRl A 4 4 HH R IR 52 B wp R W 19 30 56
CCHE RV F AR K 25 50K 2R 3R SR A7 A0 7™ 140 5 A 12 ), U e 0 AN TD ) 2 4 S A L BB AR AR A7 AR A
R 22 5 RIAG R R AR G810 F 3 P R AR A AERT S SE A 30 1T0 35,8 IO AR R 45 Bt AN 4 il 2 1230 A i 3k 1 1
AR R ARG R B R S R IR [R5 SRS AR 1 A U, X e ATV B 1 Ab B

¥ ) BE T (predicting query performance, i #k PQP) i A #) fk 5 J& 15l (predicting query difficulty),
TR FLE B A5 B (R % 7 v 7E 45 58 SCRY S & R U IE W8 ) RIS I T DPA  R R G T 5 — A i LR A
25 WL U SRR AT ) Precision@10 58 7 % (average precision, i Bk AP)IE ki 8 17, 6 R &
SRttt BE— A5 0 R 2 48 FLREAT B VR A B T T 4R R AR R AR AR R R IR R, A
P BE T A WF 95 08 A0 TR0 B B H G5 A 2RI O A R B IX — i 85 A 2 S, O 2 e B TN A i AR
RAG I EE M Re2 — TREC T 2003 4E1E Ad hoc K AT 4% {196k L4 1 T Robust {145, 5 76 X KR &
(065 P T gt v e 1) 0 Robust AT 45 5K 2 6 57 00 A 7 40 10 1 i, R4 ks A5 i 8 A B R
T2 233 ACM SIGIR T 2005 4E 5] N\ T Predicting Query Difficulty Workshop (http://www.haifa.ibm.com/
Sigir05-gp/index.html).Zx ¥k Workshop ) 3= B2 1808 , 2 o] 38 3o =5 506 40 502 56— 25 W 10 Pk BB KA 1 PE Hh 3R m A R
[P 81X X Workshop HUAS T — i (R BEA e R 7= 28 7 — 26 I 7T 1) 23 BT 7 S ok Ak 0680 s 1 i 1) JEL 86 . [ BT
L JE MK 22 (1 CHR AT IBM 1K) Haifa it 5 B AR S 9 I8 55 [ o 25 4 15 AR R AF TUALAS) %
b BT e T WES, R R T 2R m KT SRR S

P I T G T 56 0% () B %o A 2R R R R G 7= AR AT 2 (KR e A FH I A BE VR, U T AT ARt
AR R BE B X 5 BT LR S — AN B4 B A R L, R R R A TN A 2R R (1] 45 R R R R
ZE R ZAT B RS T B R P aT L A A ) 7 0R sl SR A 5 A R R G B ) LR A IR R A R L
IR R AT K = Wi (relevance feedback). 75 75 17 14 B8 T 135 By T 7w LAAIR Bl bt 1) 3 48 24 17 £ 30 LA 3R
P T 7% LA R A I E — AN A A 2R 45 SRS e & A I A5 O 1 T P 4 4 SR AR 22 B ] I3 0 SN A DR (952
(] S R, 5 5 397 0 345 S 00 A0 LA 30596 1 R R 4 S TR I 2 v R T B o K R R G I B B R A
B0 45 88 B 5 n U AE B H i A8 R R 40 L s (B v v e AR) I FLH P AR S i — 2R i ol i, I
T 3 K 96 12 78 ) SORY Sk B R A R R Gk R H Y.

NG — A 3 Sk U 70 BBV B0 R I — AN R AR G B T KL — A A PR g, IS4 e B AT DA [ B i ik 4
FL 2 Rl 3 S 10 S S A b 3 AN [ 4 5 9, AT SR A S A (R 2R M R R D, A MR RE TN IR MR R R S
P 1 T 2 — B B R BRI DU R R G — M IR A AR S R BT IR B AR D B
— KR ARG IR IR R R R G B 2 102 ) LR B AR 22 3R S 1R W1 5 3t s it HL 1 2 M e 1)
VEA B ST A0 2 2 v S 0 FH P I AN BE R 2 R R GG IR [ 5 75 AN 5 ) SO R LU AR AR B E K 2 H A i)
R IUAR R R & R IR 22 RS 2R R G0 5, F 7 T 0T ) 5 00 2 5 g 3R [m] R 4 52 AH 6 SCRY I AR
AR RGN T 3 S R R G0 IR 8 1k JRATT 8 58 5 R FH A v 2 e TR0 B AR TR 0 2 g [ &5 S i A1 ) A
SR JE R ATTVE A B0 M R AR B PR RE TN AE SR m A R Rt e A M I EZEM O &M G B R
UL

AR S0 SCAKS 22 T 0 A Mk RE TN 5 v S PR ER H R AT 253 A T B TR SRR PQP 5 ik

ARICH LA PQP WFFT A 2 8 kL S L VE N4 2R B 2 719 e ik 56 1 25 0 1k BB ) AN 5 TR R 3256 3
RS H AT I EZ PQP ik 4 A48 PQP N LB 5 N AR SCIEAT Sl e PQP 1R —
BT IT ).

1 ERFIEMIR R

N

1.1 & #

AT RANIE ) PQP SR BEAT FLA, A A — AN AT LU BT & L6 A JE B PRIITE BRI 52— B PRAR 7 7 A
T B gl A O AR B~ JGE R H T, AR ] TREC(Text Retrieval Conference) 23 i
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(nttp://trec.nist.gov/)$e {1 1) SCRYAEAE S S50 FH 1 v ek, 3 A0 B ik 4 Ik 1.
Tablel Summary of test collections

F 1 NRERZE

TREC Collection Topic number Number of document
1+2+3 Disk 1+2 51~150 741 856
4 Disk2+3 201~250 567 529
5 Disk2+4 251~300 524 939
Robust 2004  Disk 4+5 minusCR  301~450; 601~700"" 528 155
Terabyte 2004 GOV2 701~750 25205197
Terabyte 2005 GOV2 751~800 25 205 197

7t Robust 2004 MREF A H &L 249 ST, K b, & mT BAgEH Sk 58wl St ¥EAh — N RGPk RE.
Terabyte 2004 1 Terabyte 2005 JUAEE R F T XOMUAR 1) 2L 58 B 04 4 PR SRS 46,5 14 4t (1) TREC A ZEAH L,
CATE A HE L S5 S R I, POP 77 2 B AT — & BT MR 2 e Ju, LLSRAGAE K RS I 0 ik 4 e 1 F )

% TREC Tl &4 3 48 Title,Description A1 Narrative. 7 5256 /1, v DUA 26 B Al A3 3 AN I (K9 AN ] 21
A R Title $8; K A 1, A1) Description 1.

1.2 EMMER

TATH PQP WM £ Q MEAERI L RAric b P(Q), il Q 7EM R R4 L hr R ILAR L N R(Q),Z & P(Q)
AR RQ)IM K A brid b Relation(P(Q),R(Q)). 3 HL, T ATHI A P(Q)FT R(Q)IX M A7E 5 3¢ R IM R 35 R T/ PQP
J5 10 4 3K Rel ation(P(Q),R(Q)) K, Ul PQP Tl 1) A 1) 11 Bl i ; 75 U, PQP KL 2 .— M A Precision@10
AP ER TR — AN Q SRR I R(Q).

H1 T P(Q)AT R(Q)IX P>z HE ) 43 Aii (distribution) 2 A &1, AL, 4 1 i Relation(P(Q),R(Q)), 8 ¥ A1l ]
Spearman 2% 4 AH Ky 5 (Spearman’s rank correlation test)!®, Kendall 2525 #H 5= £ % (the Kendall’s rank correlation
test) !l Pearson 2 24 AH ks i (Pearson’s correl ation test)!®!. Spearman 2% 2 AH ¢ Ky i F1 Kendal | 25 25 AH 6 4o 16 J2:
AESH L R K5 (non-parametric test) (1 L 7 5 45 5256, Spearman 25 2% 41 5% 1 (Spearman’s rank correlation)
Al Kendall 25 A1 2 1 (Kendall’s rank correl ation) # ok Lt 4 35+ P(Q)HE T 1 2 1 P S Rk + R(Q)HET 10 2 i)
51 1K F 5% 1 Pearson 25 4% AH 2% 11 (Pearson’s correlation) JU sz i 1 5 AN A5 2 1a) 26 R A S P 5 55 .

X 3 PP R B (correlation coefficient) #5 & M—1.0 284k 3] 1.0,—1.0 £ R AR B A B Ak A S 1k
(perfect negative correlation),1.0 % 7 P A48 18 H A4 5 £ 1E AH G 1% (perfect positive correlation),0 & /s P44 & %
AR A

THHNAEVER — AN ZL5E PQP RGEIT, 16 B2 8 BV L S LI I 25 R0 .

2 EHMEERMEEXEER

AW REUR IR 5 22 05 T DR Z AR O, B AR AR 5 A D38 SORYER (K DRV AR R R S8 I 05 e 3
SEBLAL A A A SO 5 B Z S AL AN P AR A 1 %5 5L 75 K (information need) #y itk — /75 #4258
BRI AR AR RGGR AL P A HIDCSOR 7 4 (a ranked  list). ek FLIEE W it ) 65 8, A7 I 418
AHE H OISR A A D R it eIy — A A 0 A (R I, MF P IE PR A R 5 SR 3 e i #3114 2 A
A AE — A E el B XA T N2 00 R, T RE 2 tR LA T — 281 B0 Bl AN REMERR . Se B SRIE AT 1Y
7 SR SR 2 DR Dk A ARK A8 5 S (amibi quity) 1T A BEAR 46 1 221 1 255 ) £ AH O SO, os 20 AHEAS SORY SR &
X R EE.

AW ATV REAN S A 5 HO Rl A 50,5 18 B4 2R 1 A S s b 32 IR R A A by SORS AR TP SR IR

= Topic 672 is removed because it has no relevant documents.
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VE P ) T A8, BRIk, B 55 A SCRY A e 1 S AL R A 5L S 3 A O — Pl Al o P 175 400, SR SO R AR R R AT A
A AH OG0 SO, 2 9 (0 1 B e AR 25 B0 R B HE S D0 T, A IV 1t BB SRS AR rh ORI A W AH DG IR SRS T AR
(relevance information) f¢) 24 5t 5L ELAR 96 4H 98 A2 I K /N A 50 T B2 5 £ /0 /NS R 1 1 =E 8 (subtopic), B X A
KRS F AT RIHRA S T 2 DA RAEA R 8 F (7 5 R 22, DA DG SR 7 42 8 LA 58 4 e A
KRG G5 HI 7 ); SORS 82 55 B SCRS AR b FE A SO 0 DX 43 J5E (DX 4 BB O, DA G SR 1 B2 4 B Bl 3k [l
S .

[ T, 75 90 (1 12 R 5 R R 2R 40 1A B0 S LS B ARAE OG  R R 2R 40 SR P A [ G 2R 55 28 B, ) ] 45 0 940 11
REERA W27 50k X Rl w3 70 A3 i £ A2 1K T . 2008 4, 1 NIST %573 T The Reliable Information
Access (RIA) Workshop!? #4574 A 46 22 22 ZE LA ) DR 25 A0S [7) 2 0 F) (8] 3% 9 B30k 2R Pk i 2 S PR MR D 1k .
T A R RO AU REAT A7 LR A L 10 PR RR MR A0 AR 2,8 PR CUAR &S L T AN AH R 19 451
T L0 FP RIS 11 5 2 HB A2 PR A R R S 58 A U 25 ) 1% A 328 (al | aspects).i% Workshop 114518 2
— S AN AL A FE B8 G0 SR U AR Y ARBA TR 8 AN R A 2R 28 498 3R [0 AN [ 1) SRS AH R AR R 2 42600 L T 1 &
LB AL H AR 1) D R B T

Table2 RIA topic failure categorization

# 2 RIA TR

Category Topic example
1. General success—Present systems worked well Identify documents that discuss in vitro fertilization
Identify systematic explorations and scientific investigations of
antarctica, current or planned

2. General technical failure (stemming, tokenization)

3. All systems emphasize one aspect missing another What incidents have there been of stolen or forged art?

required term

4. All systems emphasize one aspect missing another  Identify documents discussing the development and application of
aspect spaceborne ocean remote sensing

5 ﬁoeen;ebzks]tems emphasize one aspect some another; What disasters have occurred in tunnels used for transportation?

6. All systems emphasize one irrelevant aspect
missing point of topic
7. Need outside expansion of “general” term (Europe Identify documents that discuss the European conventional arms

The spotted owl episode in America

for example) cut asit relates to the dismantling of Europes arsenal
8. Need QA query analysis and relationships How much sugar does Cuba export and which countries import it?
9. Systems missed difficult aspect that would need .

human help What are new methods of producing steel ?

10. Need proximity relationship between two aspects What countries are experiencing an increase in tourism?

3 EfMRETIN G E

RSO AN JEAN TR] SCRS B AN TR A 28 28 6 1) S B BR] 3 0] A v 2 e 1) e i, B A 45 8 SRS SR AN R R 4L 11
TR R FUAT VI BRI AH DG PR 38 2 LTI 7 ¥

BE T PR F R A R BATT R DA A e T v 43 DA P K 2 T A R (pre-retrieval ) IF) V5 AR
F K R J5 (post-retrieval) 19 77 v . 3k F 4 R 17 109 J7 v SR F 4R K R wr B AT S L3R A2 10 # S E B (ttatic
information); B 7 &t & {5 &, 2 TR R 10 J7 vk 08 v LR R R 45 R A T 3k A3 19 8 & {5 & (dynamic
information). 4 & 1 fr7s, # A48 B AT B 15 2 AT LA FH >R Tl 2 10 2 B (14 9 K SR I 0 a8 R A 2 1T AAE RS
ZRAT ARG 0 A VAR B (0 — SR, L G 7 o) R T SCRS AR 0 B R R (1R SR AT e | DF SE) AN I (K1
R (linguistic feature).Z0 415 B R YRR &G A AT 3R 43, & E TR 2 ik (B ¥ SCRY B FF AT 3L v 1) o 2
AEAR S, bt i ) o 4] TR 38R [ SRS A v 1) 43 A1 R (B SCRS B Hh SRS TR) TR AE B DG R AR R S AE BT LARI A
1] TPUE BEAS SORM AR R 5 T I GE v A D PR TdE s 17 0 M ok SR A5 ol T 2 (s SR I MR 7 A 2R R [ SR 4 P i)
15 I8 LA w] LUTE 0wl S s j FH T A vk e 10 T, 3L b /R 2 R B R A S RIS EFRE KE A
).
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Pre- Post-

Retrieval Retrieval
Static Predict query Dynamic

information performance information
Statistic Lo Query terms? Relation within
properties of Linguistic distribution retrieved
P features q
words in index inR documents

Fig.1 Static and dynamic information of a query to predict query performance

B 1 Ak R T A S R s SR B
3.1 ETHERMEAMETNA X (preretrieval)

BEF R R A0 77 v 0 B R 2 A G 0 R SR ) 00 1 B L L 0 R - M (specificity) R — i PE
(generality) & — 27 i fi 0 L 1 0. — AN A B AT 22 SR 1K DX 43 ) T LLKE A DG SRS 5 ASAH 56 SCRY X 43 T >R 2 Til
DT )Mk AE 00 B T B A M R — AW TR I, X S B A M T S A A A SO AR R HER ST I S
15 BA K AL B IS SRR AR E.

3.1.1 |IDF-related’y % ({8 % SCA4 M4 inverse document frequency)

IDF 215 Bz i F B0 — AN DR 7 e 1 T3t B 00 SCRS 5 H 0 (35, T s e ] TR X 43
71,1DF s, X 40 B 7 . — 2o 5 4 32 LRI 55 I DF AH DG 500 SR 10000 245 0 0 14 B L Qar, Tomlinson 25 A
PRI A V3R T IDF (6 SR T (%) 75 k1Y He 25 AR T R A 0 3A 5 IDF (¥ kR v 7 2 (standard
deviati on) i I 75 # 7% g 13 Plachouras 25 A\ F1| Ji] Kwok's inverse collection term frequency(IDF ) —Fh 48 1)
SR FRAE A7 0 3 390 16 5 8% e PR 7 A ] 16~ 44 5 A 0 2 3 4 e LA B DA N, AN MDA S IDF
BT T (1 R Rl R 1 A R SR AT AL IDF AR 3X 88y ek T LR H A 340 38 S (R HE R B I S A
SRR ARy F S A AR B TR 2 I B R SR I BRI DA R AR L b TR A i 1) 4 e
F 3¢5 T ORRN A PR R T 7 v M R VT AR R 3 T xS RN R TR A o e R A TR AN B SR
715 PR 7 9 TN 2 ) 1 R TR 136 D Ak R — KT i T AR SE A 5 DUAR 4% 1 1R 22 5 R b (I AN B0 AU R 5 1k
RIS AR TEAE R T3 R 2 i EU A M Ak 3%

3.1.2 Specificity-relatedJj i

—ANE ) 1R P (specificity) ) B T B )4 2 KRR PSR 20 imi 1 - 145 R 78 SRR AH OGRS S
ANAH G SCRY X 43 FF SR B e . H AT, — 28 5 V5 O R TN 2 98 (0 P e He S5 VR H T — R R AL AR AR 11
clarity score [ 735, Jg T $2 i V5 AR T J5E 285 VA A0 5 5 AR Y A5 94 ) 34 5 360 o AR 5 A4 R T Clarity
score FRAL T — A W IR 4RF v P 3 ) A 0 1908 55 5200 15 S SORS AR (1 5 R L 1K 2 e kR i &, R SUE
BARMA 28 [ B He 55 A$2 1 T query scope [, B R RN CRIETH I A2 2P ELEH 1A
A T, A 55— AN BEZI T AR ek
313 JETIEF ML

AN T BL B 1R DA 0 1 TG SCRS R v (R e R P 1 A B R T A 340 1) 1 B Mothe 58 A4RST T &I 16
P A [ i & 45 A (linguistic feature) 55 7% i P fiE ) 3¢ 28 1M 1 26 4 4E 4 5 A3 5 O AR [ A —— 1 Tk
(morphological) . 72 (syntactical) f1 1% X (semantic) H & , % %2 2516 PN 2 5 A0 PE A8 10 58 & H A 1 AN R AE
(syntactic links span 1 polysemy value) £t s2 56 3 B 15 Fo 20 1 () P g 2 A — 5 BOAH e Pk B AR AR e RE A FR L EL 0
AHSRAE B 7 B VA IR V8 5 R 1 5 B IR PR AR AT G 1. B 2 i 5 A AR WordNet S L Bf5 (¥ Brown 8 R} 4 6
T BT SCIRUG AT i S AU AV R (R 1 I S M RN O 7 2 T e v Y 8 ] B SR SR SO A A 1) P g
VAL S R W AT — 5 (T g 1,
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Table 3 Properties and effectiveness for most of query performance predictors
3 AT v 0 e AR
Category Method Main features Speed Pred'.Ct.'on Remark
precision
Mean of quer: ,
termleF“Y Mean of query term’s IDF Fast **
Variance of query |Standard deviation of query term’s| Easy and fast to compute, do not
IDF related term’s IDF*¥ ~ |IDF Fast ** predict query performance well
[13] Mean of query term's Kwok's|
avICTF inverse collection term frequency Fast "
KL divergence between query
language model and collection
Pre- Simplified language model, query language| . N
Retrieval e clarity scord'®  |model is computed by the relative] Fast Easy and fast to compute, predict
predictors Specificity frequencies of query terms in the query - performance to some
related query extent, have better performance
The percentage of documents that for short quires
Query scope'?  |contain at least one query term in the| Fast o
collection
16 kinds of Morphological, syntactical, semantic Fast . Weak predictors, indicate a
Linguistic |linguistic features™” |features promising link between some
feature Total ambiguity of - linguistic ~ characteristics  and
query terms ! Mean of ambiguity of query terms Fast * query performance
Document Similarity between pairs of retrieved
similarity™  |documents Slow "
Document Whether the retrieved documents are
: 51 |arandom set of points or a clustered| Slow | ****** |State of arts effectiveness, high
Homogeneity|  perturbation set of points computational complexity
How stable the ranked lists is in the|
R"Skégfg‘e?& presence of uncertainty in theranked| Slow | ******
documents
KL divergence between query
Clarity scord”  |language model and collection|Normal| ****
Post- language model
Retrieval KL divergence between a query Clarity score and DFR are
predictors| Separation [17] term's frequency in retrieved similar, time features can
DFR ; Normal| **** | e
documents and the frequency in the| increase prediction power
whole collection
Clarity scoret  [Time features are integrated to the|
time features™® |clarity score Normal) =+
The main advantage is its
A histogram-based |Document frequency of query terms, simplicity and that it can be
Others predictor and a |the overlap of top retrieval results East «xxx |cOmputed efficiently during
decision tree based |between using the full query and the| query execution, the performance
predictor! individual query terms is relied on the limited training
data

32 EFHRER

Y & i 14 BE TN 75 5% (post-retrieval)
TR R G IR E TR RG R

LR SCRY AT A B0 R L GR PSR P S

3.2.1 XA R G5 L F T AT 0 g v

ENGIPIR &N
LS EEE PN

LI 55 B A G ) SORS 5 B2 IR 5, B 475 3R [ SO

5 1411 1B (cluster hypothesis)! ™4 H, 5 — A4S 25 1 AH O K SRS, A b 1) 4 AT — 58 HOWE AE ¢ &IN5 98

JL“FH?%E’JI*‘ HA G55 WA DR I SORY 23 B AT — 5 I ARABIAE: sl A8 [ bk A SR SR 4

FE—/Hl(form a

group), Jf L5 S LA S STRG X 23 TF 2K AE S B o FRATTRE 3R AR AR 8 T g — sl 8 3ok 220 i 2 SRS 2 38 1] 7Y ST A

V) B 5 AHARL, e e 2 1 2

LA A e 1) [R5 o BT gl A DA 3 (] 18y SRS 7 B L g

I EG AN O I s — AR

T, G SRS ZR R (9] (1) SRS 2 [0 98 A AT ART AR ARL P B RS, 2 i [l 1 &5 AR B A5 R v 1 BE AL (randominess), 1S 4 B AT 1k

AR R SRS AR v AT B8 A 1R 22 A AH DG IR SO, 1K — A (W R 2R R [l 45 L R 2
G AT R 2R 45 SR 1 R P ke AR AU HE e  Kwok 25 N\ $2 H T*U%W?LUXHZI@ PR AE AL S T

TVE £ A0 75 100 % 5 A g SR R R [ ) SRS 8 A2 5 A R X D, I8 2 I 42 S 22 ) 2% LA R i AT AL
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P %7 V5 1) S 6 4 R B T A 2 56 0 MR R A

Vinay 25 At — BT 0 T 3R 0] SRS ) P9 58 7 (cluster tendency), 35 H1 T 4 Rl Fi il i 0 4 i 1) 7 7150 ax e 7y 1
SR T AR B STRY A9 U ART 25 R 2 (BRI I [0 STA% 1) (A B DG R, Lh R 2 550 ), TR 0 00 [0 ST A 2 T J BB AL 43 A 1) 1
£ (a random set of points)it & B A5 P 5Pk 1) fi 4 (a clustered set of points). W EBZEIWL AR E X 285 15 T
3% 7] SR ) (1 2% 85 72 (compactness). Document perturbation J2&3X 4 F 75 25 m $ 0 25 S B 4 (1, 1% 05 v I T 8
TR, BT ZR R R — AN SO T4 B L AT = — AN SRS A P £ i (pseudo queery) H SRS T4 v IR SRS 4%
HE 55 00 25 1) A AR DL RE EAT HE 37, A0 A1 S O 25 10 110 SOARY I8 124 3 1903 B P 51 o 58— A3 B IS 7 45 1% 2 TR0
N T S (BT 4 O — e D00 O, e 72 % O 2 ) P AN [ i) I F69 AT 26 ), 8 A SC RS A 37 (K138 01 P 51 vp ] e A
TRHERE 55— 67, 10 B — N3 197 1. Document perturbati on 75 325 il & MR 4 BE L 20 A7 16 s S A0 AT P9 SR P 1 5
HEAE— € i (P B R W (9 A ) 2 K T A5 40 £ 1 B 32 U7 i 45 TREC disk4 il TREC disk5 1) 200 4N #r
WA 3T H AT A A 0 0 I TR 3 SR I e T VAR TR BT B 5 e b TR 9 1 2 B AR A
(10 A0S T S T SR (B SR 1A LA R 1, P B 7 DR I SO I B 7 A B8 ) T B BT 3k 2y vk o
S L ACRERT R AN BE LB N T SE B (9 N T 3 = .

Zhou %5 NFEH T — AN B RO M1 SO 4R R M & ranking robustness, JE4E H T — M3 F 4T 107
¥ robustness score 3k i 47. ranking robustness f{#1®).1% 75 12 1 K A S B — AN 2 R R (] 0 SO RS A 6
(ranked list), %1513 H B AE AN SRS DD N — 52 IR 2 i, T Ok FHT R[] 4D 2 0 RO A ) PR AR R 2R 055 I N 235 )5 1)
SCRY %A O FE HEAT HE PP 43 23T 10 SCRY A8 15 AN 5138 IR ARBL I i B T 40 2k 3R P SCRYS 3 1R e 1k, B v 75 58]
robustness score. Sz 4% % W robustness score 5 £ i) (1) ¥ it 175 1R A€ AR G M, 78 TREC 1 2 /4N S 6 T
J 7 1) robustness score # Lk FHERf b TN T 25 1) 10 1 B
322 XK REERIE WAk BT T

IR A A 3t 7 R S () SORY A7 0 AU B T4 I 22 ) 8 3 b Tl — A J TR B 2 5 SRS 4 v 1
ANHH IR SRS IR 53 T 38 K 2R 3R (1] 1) 8 SR 45 AN SCRS A 1R X 3 K BRAT T3 DA O A 2 5 SR I 98 2 12 (5% B 1 i 1
TR R IR [B] SO AR 5 BN SCRY AR A IR X 43 155 ) i A 2R (10 &5 SR B A B s, SR R A R SR Bk e 2 A
R 45 T 5 BN SORYAEARAR AL, 2 BT DA A R 2% 1) &5 SR L THT 45 R 22 ASAH 2 (19 38

Cronen-Townsend 25 A1 T clarity score FI7792,1% 77 12 8 14 46 1 o F00 % 0 1 g 1 75 12 2 [ Clarity
score SR I 2 A ) R T 5 AR B RS SORY AR TE 5 A () Kullback-L eibler i 2. Clarity score /i T £ i {45 5%
P, U SR AN T I 2 S AR K FRATT RN O T 1 B YR 31 R AN SRS B r N 43 A 5% 1 ST TR ok A R L
AR 15 (5 e 12k IR AF 4% Wi 1) clarity score {H.

Amati S5 ANHEH T — R R ELIT clarity score (1977721275 12 LA 2 ) o i) TR K 2R 0B R SCRY 4 R (K 40 Al S 7E
HEAS ORGSR K23 A 1) KL-divergence Sk T 25 1 (4 P g™ Diaz 25 N3 Ji& T clarity score J7 i, I T I il
{iE (time features). 5246 ¢ W], I A\ I IR iE 7] LLER 5 clarity score Tl 7% 1 1t G it v o e (481,

323 MAhEE TR R ERITIE

Bk T AR 2R 4 S 1 [R5 RN 58 1 R AT 40 BT DA AR, — 1 2% 5 3 Sk AN At £ R R T £ i) 1) 2 6 Elad
Tom-Tov 25 A\ 45 7 JE T KR B 1t 35000 5 323 (histogram-based  predictor) 135 1 ke 584 (1 751 5 725 (decision tree
based predictor) .33 3 F F5 I 07 25 S5 TR ) T Y S48 A0 < 1 0 98] 39 4 S0 R% 4% % (document frequency), Bt T a4
PR 22 1% [B] (1) SRS 271 2 55 35T A0 1) o — N 9 TR 2R kR [ (1% SCAY ) 2 (1A 45 X 6y vk A O SR A i b 1)
o] T % () 4] G M 2R 3R 1] B9 ST R 8 A8 R B M B A A X S8 T v 0 A A T L AR SR O B T S A T LR
P A0 BRI R b s S v S 5 AR I U R B AR S AR IE A VR A R RR e AT P e R
R T BRI SR B0 2k
33 I %

FT 2 TR R I () 2 P R T ik R T A A AR SR B 1 S AR S O W T S e
AR AT LAAR g By AR bR o1 S50 oA, DRI AT A 5 396 AL SE2 s 2 Y37 S5 v 0 e R R 2003 ) SR AELRE e T
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I FH AT AT R 2R 3R 1] B SC RS A J8, T A E AT T AR S B AR 4 3t T+ 2 ) ) M B B FE T A 35 TR R A0 7 v i
TR 5 8 AT T LA R AR R Ty, B0 AT 80 S AR R o T 00 P oA i 255 AN

FET R R JE TR AT T R 2R A1) SRS 4, R 38 I o 3 22 () 4% 5P 1 78 vk 2 8 T, BTtk e AT T
127 B P TIACR TR R, E AR PRI g vk 2 R A AT ARG 2R AR (R SCRS A 1 LA AR 3R [ SRS 2 TR
AFALEE Gt o] 22 AN 2 — N 2R AR B84 1) A1 22 A 2 5 H A AN A O 1) SRS R AT ARG 14 X 73 e 24 X A SR B —
LG22 A5 T YT TR BRI R SCRS I R BT RS A DR T — S s R A v PR RE T ik (LR 3). o,
robustness score 7724t % 4 TREC PR 4 o6 T4 A v AR ERAS 7 4R 47 1) o 6 1 2% 31, document perturbation
J5¥E7E TREC disk4 Fl TREC disk5 ] 200 KA 345 T B B 2 A0 1 5 i 1 Tl M i 28 R TR R G 1M
JIEIAR T — R () AR AT — o5 B s bl Ik 8 T A 2 2 S R R [ SCRY 1) LA 2R 1, T T R
T S VB N D PR A AL 30K gl 2 s L 4 Kt 1 v A0 0 O TR1 b, R VDO AN B e 1 P 380 5 o F0 8 3 v

4 EifTERETN AT A

4.1 HikFHEEY R (selective automatic query expansion)

A HIY & (query expansion, iR QE)& 4 T fif £ A v 1] (¥ AN LI o] 750, K1) FH FH 7 470 4 A v al [ £y 28 2R 3 ik
— 5 () S W A AT A P BN — 255 2 IR S 1 1, LA I BIHR ik 2 v B 1 H PO s B b A W R R IR
AR Z LB RGP XN ZEAR R FE S E AR THRHE MR RS RIEEH &
T AR T AR A6 2R 38R 0] SRS 5 78 v 5% B B 1), B U A0 490 6 ] SRS -5 2 i A G B B 4R
R 2R G A IS DT B g R A 2o AL RO R IRt AT vy AR 25 1P 13 T AR T TS 2
B 22 1 A i, U M T & AT A AR A 2R 45 3R 0 1 LAl Ik RE R 4 1) 2 30 R e AT AT B il i, AR A3 SE 47 1)
K 46 R 0 FAT T AT DR P 2 8 T R AT AT S PR IR, T TR R T AT R S
) AL T 8, [] I 3 vy 1 A R AR G ) A T ARG E 1L
4.2 FRIE3CHY A& I (detecting missing content)

FIXRE— A W), SRS P B AT AR SCRY 5 AR ¢, IR A 22 [ F) SCA #8°K 2 5 2 1R T e ), FRAT TR X 28
B SR B/ AH 5 SCRY (K A i) (missing content query, AT FR M CQ). 28 14 RS T 52 A ) — AR L 169 7 1 3k
P MCQ,IX N F A MR R R AWM E R KER W LLAMEZR R AR TS A FENER )G
Gl LA AE R P E AT SRR R R R GBI K S AE L SRR [4] B B, nT DUR A v e I 0 25 AR
P AE ) P WL 25 3110 7 10 AN CORR T 16 285 30 v 2 39 45 38— 5 AR, O ) P 3 S0 U 550 MCQ. S 36 3 W 14 it
T-EE I REFTIN 1K) 7 306 TR MCQ B AT 1R 3 I 25 5.

43 HHREEREME RS (merging theresultsin adistributed IR system)
— AR A A UE B R 3 5 K — AN E WA 2 AN A F SR £ P TR R A SR IR B A

TEX¥s 2 A SCRS P R BEAT BB 1, BAT) 75 K>k 18 A [R) B0 48 1) ST 510 2 AR 4l G T8 S 1 v A (R PR R 8 R AR
P AF I (1A A T 5 SR A o L FRAVT T DA FH 2 o e B T 4 AR A — AN SR AR AR Bl (0 SR B R g R L 5 Ay
W) IR AE DG B (1 3 A2 1% 91 38 1 Jo ot ) BEAT 4T 49, 3 DA T 40 k3R (B 51 2% R B SC R [ 4] H 48 31, R R LT 5
iR 14 A0 RAZ AR R IR T4 481 5 T COIR(collection retrieval inference network) (1) 2% 5.

5 :E\ éld:l:

N T iR A 2R ARG A5 e 2 ) L, A P E TR (T 552 B T AT H 25 OGTE . A PR RE T LA
SRR ARG R E DR — A SO B PR RE TN 1) 2 BT VAN R BEBOR AT ZRIR N4 T H BT EATRIE ST
I 32 SR IR R A PR A (A R e T 5 W 203 Pk BE K 4 T DX 3R 4% SRR TR R TRV R i (K 70 2R 7 i i
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T H T E TR A RTINS AR T AR IECRTE 34N 5 TR .

AU BE TR XA W) 4R 0 (5 SR A T A SR TR LR, TR B B B T — e KBk A AT
KE BATA AT LA 1) 84 Rk — 5 30 R 5T

2T REATAE 22 e AR R AT A 20 FIX — £ H e A — A& 2, A2 AR T — A
PERE R S, SO L AT R RGAR KN, e A1 M1 06 R Wik ¥ A T Ak 1 4 4

HE— D0 M e )V BE TN B H TV 2 2R AR I TR 26 R0 A i B T 5 v, b
robustness score F1 document perturbation, & A1 #E e L B AE A M Pl HS 2 v 0 1k g AR BT T 7S B K I vl B
1) AN B8 4 I S BR 0 N 3% 524 v 9 B R 138 U T 28— 200 T v A ) 9 2 T
V.

A, FRATT 4R 10 7 2 0 A — AN B A P B B — AR B R S TN A [ A 9 i 00 A X A, X B k)
) B A — A 77 T AR 2 ] B AT A B R TR A — AN R A R B — A AN AL R R G T M RE AR
R KRR, B AT T AR 22 4 4 £ U8 (multi-evidence) R 32 A R R ZE IR 1 A A LR v th i, H AT e
TR 2 2 SRR ZRABEIR A (R55 2050 SR 400 i o) 25 SR A SR U 10 45 S I AU ASS 280 T e 2 o) T A 785 98 3R A3 S A D R,
WRBATTH B — B W RES [ ) bk B I A G IR AT A FA Tk o] LISk A3 AR e B A R E B A H &
P B T e A T A5 0 LE S RIS AR 1) B, 4R i 36 B o 15 3 S, 3t mT LA S BLG 11

B, BT A B 2 v M R IO+ A T I T A M 4 AT (query analysi9) ¥ H 3l AR G & & 4t (adaptive
information retrieval) (FHIF 5 2 v K 2 28 48 1 14 B A0 0T 30 3 A9 A A A R B LR R 200 B0 v RS SR (1) 5
B E SRR 2R B P A I R e T B S A SRR RN T R Ak M T S 8, s AR A BRI A i 4
AN S HX B TR0 A2 N TS IS H0E 2 AR — AN 2 A I 258 2% 5 H R I S 40 B AT 2 B DR A
KAL) M ae A4k, 1T A 25 18 B0 [R5 ) 10 22 Sk RIS [0 28 20 (9 A v 15 77 A — BRI S 4 Rt
FATTRT AR FH A P e PI0 £ 45 SR AR Y b T A R R A IR AR AT R A S X R AT ek T RE A4S BT
FooE B m IR R RS 28 4.1 WA AN A R B A R R A v s TR TE 73 NS B R R AR
R — A S SO 2 R 2 A FRATTAE AR BV BE T BR AE 38 NAT B R R RGP AT SO B ) I
1) R T 5.

References:
[1] YatesB, Neto R. Modern Information Retrieval. New York: ACM Press, 1999.
[2] Harman D, Buckley C. The NRRC reliable information access (RIA) workshop. In: Sanderson M, Jarveln K, Allan J, Bruza P, eds.
Proc. of the 27th Annual Int'| ACM SIGIR Conf. on Research and Development in Information Retrieval. Sheffield: ACM Press,
2004. 528-529.
[3] Voorhees EM. Overview of the TREC 2004 robust retrieval track. In: Online Proc. of the 2004 Text Retrieval Conf. (TREC 2004).
2004. http://trec.nist.gov/pubs/trec13/t13_proceedings.html
[4] Yom-Tov E, Fine S, Carmel D, Darlow A. Learning to estimate query difficulty: Including applications to missing content
detection and distributed information retrieval. In: Proc. of the 28th Annual Int'l ACM SIGIR Conf. on Research and Development
in Information Retrieval. Salvador: ACM Press, 2005. 512-519.
[5] Vinay V, Cox I3, Milic-Frayling N, Wood K. On ranking the effectiveness of searches. In: Proc. of the 29th Annual Int'l ACM
SIGIR Conf. on Research and Development in Information Retrieval. New York: ACM Press, 2006. 398-404.
[6] Zhou Y, Croft WB. Ranking robustness: A novel framework to predict query performance. In: Proc. of the 15th ACM Int'| Conf. on
Information and Knowledge Management. Arlington: ACM Press, 2006. 567-574.
[7]1 Cronen-Townsend S, Zhou Y, Croft WB. Predicting query performance. In: Proc. of the 25th Annual Int'l ACM SIGIR Conf. on
Research and Development in Information Retrieval. Tampere: ACM Press, 2002. 299-306.
[8] GibbonsJD, Chakraborty S. Nonparametric Statistical Inference. 3rd ed., New Y ork: Marcel Dekker, 1992.
[9] Kreyszig E. Advanced Engineering Mathematics. John Wiley & Sons, Inc., 1997.
[10] Carmel D, Yom-Tov E, Darlow A, Pelleg D. What makes a query difficult? In: Proc. of the 29th Annual Int'l ACM SIGIR Conf. on



300 Journal of Software ##F34% Vol.19, No.2, February 2008

Research and Development in Information Retrieval. New Y ork: ACM Press, 2006. 390-397.

[11] Tomlinson S. Robust, Web and terabyte retrieval with hummingbird search server at TREC 2004. In: Online Proc. of the 2004 Text
Retrieval Conf. (TREC 2004). 2004. http://trec.nist.gov/pubs/trec13/papers/humingbird.robust.web.tera.pdf

[12] HeB, Ounis|. Inferring query performance using pre-retrieval predictors. In: Apostolico A, Melucci M, eds. String Processing and
Information Retrieval, 11th Int’| Conf., SPIRE 2004. LNCS 3246, 2004. 43-54.

[13] Plachouras V, He B, Ounis |. University of Glasgow at TREC 2004: Experiment in Web, robust, and terabyte tracks with terrier. In:
Online Proc. of the 2004 Text Retrieval Conf. (TREC 2004). 2004. http://ir.dcs.gla.ac.uk/terrier/publications/glasgowTrec2004.pdf

[14] Mothe J, Tanguy L. Linguistic features to predict query difficulty. In: Proc. of the 29th Annual Int'l ACM SIGIR 2005 Workshop
on Predicting Query Difficulty—Methods and Applications. http://www.haifa.il.ibm.com/sigir05-gp/index.html

[15] L0 XQ, La ZG, Sun B, Yu SW. Evaluation of topic difficulty. Journal of Tsinghua University (Science and Technology), 2005,
45(S1):1833-1837 (in Chinese with English abstract).

[16] Kwok KL, Grunfeld L, Dinstl N, Deng P. TREC 2005 robust track experiments using PIRCS. In: Online Proc. of the 2005 Text
Retrieval Conf. (TREC 2005). 2005. http://trec.nist.gov/pubs/trec14/papers/queensc-kwok.robust.pdf

[17] Amati G, Carpineto C, Romano G. Query difficulty, robustness and selective application of query expansion. In: Proc. of the ECIR
2004, 127-137.

[18] Diaz F, Jones R. Using temporal profiles of queries for precision prediction. In: Proc. of the 27th Annual Int'l ACM SIGIR Conf.
on Research and Development in Information Retrieval. Sheffield: ACM Press, 2004. 18-24.

[19] van Rijsbergen CJ. Information Retrieval. 2nd ed., London: Butterworths, 1979.

[20] Xu JX, Croft WB. Query expansion using local and global document analysis. In: Proc. of the 19th Annual Int'| ACM SIGIR Conf.
on Research and Development in Information Retrieval. Zurich: ACM Press, 1996. 4-11.

[21] Callan JP, Lu ZH, Croft WB. Searching distributed collections with inference networks. In: Proc. of the 18th Annua Int'l ACM
SIGIR Conf. on Research and Development in Information Retrieval. Seattle: ACM Press, 1995. 21-28.

B Hp 325 2 Sk

[15] 2t e T ok, A B0 A 58 32 A B JEE DA i A K 27 4R (19 SR B2 i), 2005,45(S1): 1833-1837.

BR &t (1982 —), B VL ot N T4 3
B  f5 BAL R AT

Z4RF(1962—), 59 1 4 oo A Wk
U, CCF g 4x 0, L B 58 4o B 7
U A B R R UL S R 5 o 5
HoAR.

T (2972 —), B 1 L BB 5Y 01, 3 SEE

T FL(1980—), 5 1 - 2E , = A 5T 4 N
5 RER.




	1   语料和评价体系
	1.1   语  料
	1.2   评价体系

	2   查询性能差异性相关因素
	3   查询性能预测方法
	3.1   基于检索前的查询性能预测方法(pre-retrieval)
	3.1.1   IDF-related方法(倒转文档频率,inverse document frequency)
	3.1.2   Specificity-related方法
	3.1.3   基于语言学的方法

	3.2   基于检索后的查询性能预测方法(post-retrieval)
	3.2.1   对检索结果同质性分析的方法
	3.2.2   对检索结果突显性分析的方法
	3.2.3   其他基于检索后的方法

	3.3   小  结

	4   查询性能预测的应用
	4.1   有选择的查询扩展(selective automatic query expansion)
	4.2   缺失文档发现(detecting missing content)
	4.3   分布式信息检索的结果融合(merging the results in a distributed IR system)

	5   总  结

