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Abstract: In keyword search over relational databases (KSORD), retrieval of user’s initial query is often
unsatisfying. User has to reformulate his query and execute the new query, which costs much time and effort. In this
paper, a method of automatically reformulating user queries by relevance feedback is introduced. The method
adopts a ranking method based on vector space model to rank KSORD results. Based on the results of user feedback
or pseudo feedback, it computes expansion terms based on probability and reformulates the new query using query
expansion. Experimental results verify that after KSORD systems executing the new query, more relevant results
are presented to user.
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Yotk RAOR XA 7 kB A M P RAE S e9A8 KR,
KR ARRL K BRI E S AR R PR A R A

K B 1A e it 1] K ‘R (keyword search over relational databases, i 7 KSOR D) #5325 3 1 /™ BE i 18 ] o 4t
T R A R O FR B I T S 75 B T AR B0 A 1 SQLIE = 1 H HT 6 T-KSORD © 4 47 V5 2 WF 97 L AE AL 3%
DBXplore?, DISCOVERP! IR-Style!! BANKSP® SEEKER, DETECTORE®®! SPARK !9 4 KSORD % % 11 11 ™~
AR R IR 28 45 0 R R G B AR I (rank) L 1 AR HE 5 10 00 D0 AN — 52 R0 4 224 i A 80 110 7 22 A A 5 2R )
% AR T T (04 22 4 SR A2 FH BT S, 7 A Bl 2 () A A, R R,

HH G SR A A SR 22 (IR) H — ol Y 1) A 0 A R, AR 9 1) FH P 3% [l — 4 Sk, FH P s 6 v i A 56 S
Wk, SR 5 AR GRS FH P A DG PR TR, 18 B T R U R A R BRI AR O S Bt I X S RTRR Sy FH P B A AR O
SRR 1B A A2 A BB () 5 A A 8 A 5 10 SRR FIELE 45 SR 90 22 10 i o T2 Oy e 5 O S AR 3 — Rl R,
FED IR AR R G e FH P 1 R, 3R 3 [0 £ SCTR 41 2 bl 4 i T 1) SRS A DR 1, AR AR 5 2 Sk ok
A 1. B4 SO (AR 34 AE T AN TG B2 P 2 5, DA F P 3 e 028 D RURT 7 A 1) 7 3 SR R A 8 T AN i 254
AR AH DG SCHR SR ) A

FI 1T KSORD H 56t 7 1) T A4) F1AH G S5 15 (AT 7 Al 5 /0 WL X KSORD & 4 (15 st AR SCHR HH —loAH G e ik

SRSl T MR (0 77 3 vk S5 A 4 Je i P A 9 3], DA AR g ¥ 77 2K Bl T A A . S A R IX A O
SBT3 15 REME AE PR AL 2R 7 R S R B R b g AT SR 1B 22 (A SR 45 R

AT 1A AP EE R B SEAME S 2 2 A ST A DG SUBT VR 28 3 A 4 R A 1 SE B S 2
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N T AT A TR BT 1 S 8 OSSR S A 2

EX LEHRE). A5 AR B 8 1 Bl vl AR os o — ST I I Btk LG (V,E), VA 9 i 4R B I 4R
o ) HHE P R REAS ST AL GAT AN AR I PR T AU e VAR SCHE B 1262 0 1) ST A0 G HR RS 1 UAS I X ) 6f
T B e () X TT AL SR, W R SRt [ A7 AE MBS OC R, G P & — 4 T 111U, Uy ) eE.G R AN
PRI TG 4 — 5 R — AL ),

EX 2(KBREM). N/ — U APOE SO — R Bl Q, th— AL R B ialky, ... ko 4L HU(n>1), & b

1), A KA kG 52 5 AR OGRS
EX 3(HERP). — OB Bl i) — S5 RS — PR IR AU Co4LERMW), & 2 B K — 4> 1 K,
ARSI R LAY HAEA 711 245
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Fig.1 DBLP database schema
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5t P TR G 2R H top-k&h B B AR 5 RS DBLPEHE I — A T &L 2 45t T b — R A I s ], 3L X
FHristidis’s 7 — 44 16 3,18 308 H /£ “Efficient IR-Style Keyword Search over Relation Databases”.
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Fig.2 Aresult tree of DBLP database
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22 ETFVSMHILERTSH
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LXMWy R A M 7 IEE IR R E T T VSM 3T ML 15 AR R 48, I AT Se 45
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FE AL FRATE ] T SCHR[AT P 45 (RT3 5 SR I E T VSM (W4T 43 J7 323, S B 4 TR 3R WS R T 23 D7 1 i S0 4 o
AR R R

IXFPF] 23 HURILE 3G R IR 1 2 VE— AN SCRYER JEATEREAN T 1R 43 =41 — AN S0k,

i e Q7= HI P i A 1 tuple e 7 45 SR B 1) — A5 5, a R s X AN JU 41 B S A B 1 TR T AR 4 R 3RAT)
S 0T &5 FBE (R REAS T A, T B IS RURTES W Q2 8] (R AH S P 23 28— N5 mURI AT ) 119 43 45058 T I R
e T 0 A oA [ 7R 3 B L B

Score(tuple,Q) = Y Score(a;,Q).

a; stuple
HERREE M 73 B0 T AT 55 R0 23 EOR B AR 1) A4
_ D Score(tuple,Q)
Score(T,Q) _—Size(T) .
X A A A A A ) ) SR 2 8 AT A S A AU IR — B T VSMB A S 23 Bt 307 1%,
A TR-IDF 2 20— Fh A F R VT S ] (A 2
score(@, Q)= Y 1+In(l+ In((';fl)) In Nd;rl .

weQna; 173 +5——
=9 avdl

8 b 3 6 TR AN B R BLAE A Q, S H BLAE Ji 1k i FR) il w, e s w2 Y A g P R B K
RN TEa T & 1K B LA 2 /0N TU A g J8 1 I T w,d i 2 A R a2 G T avd L2 a TR
M6 R ham e N2 I T3 K s — AN, — O 0 0.2 7640 NA&ay T 1 6 & 9T A 2 (1 Jo 44 25 0
XA A AT LUANTE, HA OB 1] 5 1040 25 R 1) 73 H0f Tk

WISk UEAE DBLP $i 4 b, v 5 I 2 v 45 R 1 0 B 15 2 R 5.81.

23 HEY¥RER

FRATE 56 B E 25 18, S A R A 0 46 R o e v Hh B 4 v A4 08 28] A e 104 0 B g i 3l 2 — A
AT A A XA B BARE AL b, T S A5 PR 5 B M B A AR ST P Rl TR 0 o S R A AR T
SRR T A LA AR,

4D=(dy by, ) TR RIS A A o MR S e B R A 504 e i

w =argmax p(w|D) .

RIS BT R G RN D (M40 F 1, 288 U I Hh oK (K = o vy 1 3] w OREAT A 377 Feg AR AR D1
LB T/ Wl o W

p(D | w)- p(w)
P(D)

P(D)2 — AN 85 TaEAS w A FEIR, Ay L2 I DAIRAT) AR 3
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SRV B, 5 — B TRl At I 6 5015 75 B o 00 A 40 B 3 T L — 2
R
w=argmax ][] ot w): p(w)
8 LB SO HOR 2 W0 1 045, B 0 5 T S0 51
w=argmax 3" ¥ log(p(t| w) + log(p(w) .

W iolted;

LT UG B R BTl B br vk S R AT pw) A1 p(tlw) B AME B 2 X B AME 75 B 5 — AN AL T
A SCR SN RH0 5 I TE 3 Rk AT 8L T A SCR B AU A BE A 2R, L o 10 15 1 A R A Ay 26 B il 4 P i
AT IR S AT — AN B g — A SCRGE FRA T BEAS 1 7 4 SCR B4 590 5K H B 0B o K PRI 3] 40 My i
VT A, T AR 3 V5 D] HP R SR e v 1) w A A S 2 AT AT P O ) AR T, th T DA R (L B v T
K AN S B R 1 1 4 .

T p(wW)FRATET LU wAE X N 2 2 - B A Je 4 20 df [ DASSEANSE R I o2l 30 N RS TF, B p(w) =% NIf]
PCtIW) T BLJH w it 5T L e B VR LA w LA RO £, B (e w) = pp(m) =S s
t MR RSB A w— i I, e B AS BE 17 S b FE A 2R AE IR R 024 t, w St [A) IR Bk O W, 38471 Py
H I A TR B3 () AN ECh NUMR A NULM 520 p(tw) BIAS THEL X ANk R B B B SOt 2 7R A AT A
A RO AAE R e 1A w, B ¢ RS T35 20 40 A BEHLA NUM ANAS 7] 350 b 3k 3] € B

25451 Sk A, % T2 1) Hristidis Databases, W1 [ 6 45 42 D K& B 2 (045 B ARHX — AN o %, AR SR H bx
BRI HR VT SRS B T LAY M S HER) Hrristidis Al Databases LAAT, 1543 5 i 14 2 75 1] Keyword, 5 3 (1) H b 2R S0
—28.16.3X £, 544 1 75 F1) B 73 180 4 Hristidis Databases Keyword.

3 EEIWM

FATTEE S T AR HE LR 1 B 45 K9, T K SRR T VSM IR 45 53T 23 R R 15l I o S 6 B — ANl S T 4
R G5, #1053 5 S IXRE AN B s 45 44,

R VE R AL B P AR B (R HE T 4L invertedList, 2k 53 BLEE:

Hashtable(String w,Integer df ) frequencyList, bRiHiE R w £E %51 1K) 2 DA o4 2y 8

double avdl, b5 %A1 1 N 281344 FE (3 15 1A A 50);

int N AR I 51T IR OC & 1) A 14

I8 5 BT AR B o6 R B BL Y B4 & 51 ivertedindex, & —> Hash #:

Hashtable(String w, TreeSet(ltem))invertedIndex.

Item 25 ) i B3 £ 55 -rowid tid,double tf,double dl.3L 1 tid FR R ] w 7E %51 (W5 L8 S0 20 43 & b H Bt AR
W 7ETZTT A4 B R A AR R I BRI T 2 B N A KR (O AN 5.

A8, A58 3 — > I JH A (stopword) £ 4 HashSet(String)stopList, 76 [ 37 /2 i “the”, “a” &5 15 52 oy 72 X (1A,
6 2R i B X e 1] i Y

HERG RS G, E e RAREE 1 REE 2 ST T ARG S SR8 HE 7 SR BIHER 5 A W A7
P TR AN BN 45 A, S TR MR PR T A A, BB I DR AR 3 R 4 TR AT AR

B 1 A HEE S (buildinvertedList 57%).

Fr N7 col,col FTTERIIC R tab, % 1E SCAEREYE Ak 1 1E ) 2R 18 =X (regular expression)Regex.

v zcol M8 HE S invertedList.
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Begin

01 #I#itk invertedList;

02 ffiH SQL 1K F tab 151 col f4x 0 N 2 5I R rs

03 while rs.next()

04 {0 col FUIK T TC AL 23 5 HI Regex i B (1A TUABHE Y64k, 25 4 AN A1 Regex 1F T 2 sURLTE W 1) 4%
05  HERNTEAL S 1A B AL B — AN R R words;

06 for each w in words do

07 R w AL stopList 73], kIS w;

08 7E frequencyList *F & 8 w35 w B H B, UDKE(w, 1) A 3] frequencyList, 75 U9 w (55 AR N 1;
09 K¢ NIRAE A rs T & 74 43 5 09304 avdl U N BEAS Jo 4 4 B 10 Y K FE 2 R BLN;

10 return invertedList;

End

HiE 2. @) fEHER 51 (buildinvertedindex H3%).

B col, col JTTE )56 tab, % 1E SO G £k 1) 1 K 75 50 Regex.

it zcol [181HEZ 5] invertedindex.

Begin

01 #7454k, invertedindex;

02 1§ 7 SQL " tab 141 col fY4= BN &L EF rs

03 while rs.next()

04 U col ZUHI A HT TCAL 3 & 1) Regex i Y. (YA U ABHE Y64k, 25 AN A Regex 1F U332 sURLE W I -7 47F
05  HEAIEAL)E 14T B Ab R — AN 4R G words, T4 IR A dI;

06 for each w in words do

07 fn 5B w2 stopList H 1) 3], Bk w;
08 THEL w T S HT TG A 43 BB R R

09 frinvertedIndex - 2 Fw, Frwi tH LI, 000 A St w, W LB 4 A B T Fitem B S item S i AL = 1)
A8 23 730 9 2T TT LDt dlL 75 I K itemiZs in 2 Bwoek I IR 4R 5

10 return invertedindex;

End

RS FEE D KA E S 3 W RBIM S R 5, 5 50 M E WX A LT VSM 4T 73 7 L
KSORD i #1377 v B 38 6 AH G SOI IR 75 2

Bk 3 P& A VSM #RTE] 4 (Score 5v2).

N2 R tree.

%t ttree [¥) 43 %4 score.

Begin

01 for each JCE#IT 1T &1 node in tree do

02 for each w in query do

03 if w in node then

04 for w it £E£ #4141 col do

05 4k col ¥ InvertedList, 753 w 7 col L[] df,col [¥) avgdl, LA & col JifJ& 5 & I o240 S B N;
06 4L col 1Y Invertedindex, 5 2] w £E node [¥) col 43 & - #) dl A1 tf ;

07 11 1 Score(a;, Q) 24 2\ 1943 T 43 (TF-IDF 24 XA ) iH 5 w LR,

08 e EAS B A B sum Hr;
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09 ¥ sum B LA 5 23 Size(tree), 5 31 tree 143 %X score;

10 return score;

End

A 85 FHE P H S, R ORI T P e Wt El 3 B I Wt 1 &5 v A5 LR A R T 1 K R 1 RN SR G
] A — R AL O I A RS A R R T B TR R IE R I 4 RPN R BRI P B 4 S T AR
VA R R 0 S T L A SR B AN, BT B 48R 5 AR B TE B R v R A R
B AR ot e (R AN R

Bk 4. 35y R TE R (ComputeTerms 432).

BN R R 45 RS result, BN AH G 45 A relevance, 7 224 e 115 38 A4 k, 41 col.

i 51 col HhRT FORAE A4 R AR5 326 7 1] S H R (.

Begin

01 ¥ relevance H col %1 [¥) BT 43 1 i) Feh B SR e dve it il 52 & COA & Tt HHA));

02 for each win C do

03  rfk%col {18 Hiim dinvertedList, 75 Bl wrE col i 6 41 FF 1 H BLAT 2 df, LL K 1] col T J 5% & sk e 40

N, T 5 p(w)=df /N;
04 for each tree in relevance do

05 for each node in tree do

06 % node ANEF col A1), Bk 3k b5 A5

07 2 node = col F1 1 N 25 I H >R, F Regex % N PR IUARCRE Y 4k, 25 3504 7E Regex 16 U204 5K
FUE N IR 05 G AL J5 1R 5055 Rl I Ak 3 1 — ANl I 46 5 words;

08 for each t in words do

09 A kA1 col 1IHEZ 51 invertedIndex, 73 31 w % B ¥ TG 2H 55 CW, LA J2 t AT w 3% [ H B 1) 42

& CWT;
10 # CWT 4 NULL, W p(tlw)=1/Size(invertedindex), 75 U p(tjw)=|CWT|/|CW];
11 4 log(p(tiw))+log(p(w)) I E w X B[ sum H;

12 %) C FRAAS wHRHE T B ) sum B KB /INEE BT K AN 3R] BHT K AN RS B R I v DG B 1]
End

4 TS

T T Tl Java 8 5 SCHL T I R R S, 3L
L TR O 4 BN B,
el [ | PR KR 51 top-k, 45 BT A TS B
—w— || S e A 2 L List” HEAT 1 YR 2% 25 P s SR
e e | B I 5 7 7 0, ) 55+ 4% 411 “PseudoFeedBack”,
- e feaialvien RIS 45 5 192 30 pseudo [ i BX AT
T AR pseudo /i~ S A o A1 6 5 5L 47 R PP R,
o FH P o 0 B 5 4% SR ) 3 o T 12 T 5 R 4
e S 065 L B 4 “Yes” 48 I 44 it 1l “FeedBack”.
. AT %952 5 97 11l KSORD 3| 4% 14 J1| DPBF 44 7%
. (91 4 Ji T BANKS 2 45 BV 1041 43 BL i) K00 4 5% 1)

Fig.4 GUI of relevance feedback

DBLP % 4% 7 1) 4= 42 13, ¢ 5% & Author [¥) Name,
WA R G T K ¥ PE 1 4 4 1) 4 3¢ & Author 1) Name

Paper 1 TitleF1 Type%l| 3. T &L &K 5.
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41 KRARE

AL F ST R 2 /1 KSORD HH R I AH G S Bt B AR SR 45 I 4R (1t 5 22 RO AH DG 45 L i DL SIZ e vh AN Joxh &
SRR VPN AL SR SCBL P BT WA TPt o TR R T VSM &5 BT 2 Ak S04 i 1) () S0 3 2
HRAE AR AT, SR I RCR AR R AR B HER S T T — 2 IO A A7, TR S T He i 81 ) KSORD &R 48 R AT 2300 %
FRAET S (RS 0 I, HUEE I S LS A A, ORI RT A5 R A

T AH G B AR KA, FRATT A SCHR[7] 5256 7 FH ) 20 AN 7 b BERLHIE T 10 A1 sl 4, 038 1.
SCRRL7THH BB Rt SEEKER AR e i) 7 W) RCR K, I AR L 171 0 3T AR 5C B 45t 77 12 e, 7 ok kA
RIRBBOR BA Ui )

Table 1 Test case of relevance feedback
F 1 MR BU 5

Knuth algorithm Codd relational Dewitt database Foster grid Salton information retrieval

Dijkstra programming Hartmanis NP Jiawei han data mining Stonebraker object Bernstein concurrency

FATT 53 R ;B AR B 2 it R 6 T AR I top-k AR, A SR — RS R L R R I 45 RV R s
S22 FR AR O 45 SR A0 U W B AT AR R 5% 5 A A 8RR, T A AT e D v R P A A G S5 it 0 28R o A Ik

ﬁﬂ%mﬁﬁﬁ%ﬁ@%*?ﬁﬁﬁ@%ﬂﬁﬁﬁﬁPmmm:E,EWRW&%?%%&&E%F%%

7, | K| B top-k 1) k {1

X A — A S, AT 23 5l A DPBF F1 VSM 4T 43 HLHI T 1S 33 2 v 28 5 45— BT 43 HL I, 3 43 5ol 0k
Top-10 FH Top-20 f11% Bd, X A&t o, 23 il MY e v 17 /N 40k 180 2 TS 2.

BRI 0 P AN TR (A7 0, 78 EE A A M i FRATT R E YR AN E R 2 ) & OR SG &R i,
JRA AN Gray Database, {5 %47 & H i 41517 4 Transaction F1 Relational, 37§ &5 % Gray AND
Database AND(transaction or relational).

42 ARR®

* 2 R 3 4G th{E DPBF 1 VSM [T 23 HLHIR BN FH ] 6 7 S R R e i) List Al
List-VSM 43| % 7= 7. DPBF H1 VSM $1 43 B & A 2R 1K) 45 S A% 0, Feed-1 il Feed-2 43 | R =4 & 1 AMF1 2
AT ] J5 P OCR: BRI CR

PR — IR G R AR T 1 A IS R A G — AN G5 AR F R b 43 0 i A 1 67 8, DL X
IR PG 4RI 25 S R H 10, 5/9(3) 7 4 1 ANAH IG5 R AE 45 AR W5 5 47, 3 Ji — MAH G & AR HETE
989N E S BRI 34

Table 2 User feedback using scoring strategy of DPBF
F 2 BT DPBF #] 23 I H 7 I dst

Top-10 Top-20
No. Query List Feed-1 Feed-2 List Feed-1 Feed-2
1 Knuth algorithm 6/7 (2) 1/10 (10) 1/5 (5) 6/7 (2) 1/20 (19) 1/20 (9)
2 Dijkstra programming 1/9 (4) 1/10 (8) 1/10 (5) 1/9 (4) 1/19 (11) 1/15 (9)
3 Codd relational 5/10 (5) 1/10 (6) 1/10 (4) 5/20 (12) 1/20 (13) 1/20 (13)
4 Hartmanis NP 3/10 (5) 3/10 (8) 3/9(7) 3/16 (8) 3/10 (8) 3/9(7)
5 Dewitt database 1/10 (5) 1/10 (7) 1/10 (7) 1/20 (10) 1/20 (14) 1/20 (13)
6 Jiawei Han data mining 1/10 (5) 1/10 (7) 1/10 (5) 1/14 (7) 1/19 (13) 1/20 (11)
7 Foster grid 3/6 (4) 1/8 (5) 219 (7) 3/18 (7) 1/15 (8) 2/19 (12)
8 Stonebraker object 2/10(5) 1/6(6) 1/10(9) 2/19(7) 1/20(7) 1/20(12
9 Salton information retrieval 5/10(3) 1/10(8) 2/9(7) 5/20(8) 1/20(14) 1/20(14)
10 Bernstein concurrency 1/10(5) 1/9(5) 1/7(6) 1/20(11) 1/20(12) 1/20(12)
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Table 3  User feedback using scoring strategy of VSM
R 3 LT VSM J5 kI R s
Top-10 Top-20

No. Query ListVSM___ Feed-1 __ Feed2 | ListVSM Feed-1 Feed-2
1 Knuth algorithm 2/8 (2) 1/10 (10)  1/10 (10) 2/20 (3) 1/20 (20) 1/20 (20)
2 Dijkstra programming 1/2 (2) 1/9 (6) 1/5 (4) 1/14 (4) 1/20 (19) 1/19 (11)
3 Codd relational 1/9 (5) 1/10 (8) 1/9 (4) 1/20 (13) 1/20 (14) 1/19 (12)
4 Hartmanis NP 4/10 (4) 3/10 (8)  4/10 (4) 4/18 (9) 3/13 (10) 4/20 (7)
5 Dewitt database 1/3 (3) 1/5(5)  1/10 (10) 1/19 (9) 1/20 (17) 1/20 (16)
6 Jiawei han data mining 1/10 (5) 1/10 (10)  1/10 (10) 1/20 (11) 1/20 (20) 1/20 (17)
7 Foster grid 2/10 (5) 1/9 (7) 1/10 (10) 2/16 (10) 1/20 (13) 1/18 (15)
8 Stonebraker object 3/9(5) 1/8 (8) 1/10 (10) 3/15 (10) 1/20 (13) 1/20 (16)
9 Salton information retrieval 5/8(2) 3/10 (8) 1/10 (8) 5/20 (8) 1/20 (15) 2/20 (14)
10 Bernstein concurrency 1/9(5) 1/10 (8) 1/10 (8) 1/20 (12) 1/20 (14) 1/20 (12)

ek 2 IR 3 1 10 A if) i A vl AR I, 19 8 T 181 5.

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

N

DPBF-10 DPBF-20 VSM-10 VSM-20

| OList/List-VSM EFeed-1 OFeed-2|

Fig.5 Effectiveness of user feedback
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2. Feed-2 HIRHLLE Feed-1 HIZ SIS 7=, J5 IK /2 KSORD 7E DBLP #i 85 [ ik R 45 5 B & i A A KR L

BT R 2 0 TE AT R S TR P A R
3. fT VSM [T 23 J7 8 AU R I S R 3T AN L DPBF 4T 23 AL kil 28 SR 4, s R38R 2 TR 4 KSORD
IR 45 TR 1) 25K A, VS DT VRS 78 00 RARAE B AR F P OB R VSM $T 23 LT T 22 01k 4
T DPBF 4T3 WLl AR B2 U, VSM I 4T o3 ML B 3E A T 356 T 2 vl e 1) 1 7 s ik,
43 AR

% 4 F1 5 7345 T DPBF I VSM T 20 LR A AN 003 FH 4] 1) B4 B At 380 R 2R G A T 6 > 45 R AE
MG EE R .

HG 22 4 FN3R 5 11 10 AN AUy 10 A uE A sk P, 15 310 7 B 60Kl 6 7T LUR L H VSM IRHT 43 J7 2, B4 = 1t
(230 SR 2 B 4T DPBF #7415 T IR280R.

16 i my LU Oh OB AN Gt P S ) ST 4 2 i R i, B DR VSM A TE B IR 3R I A o AR,
TR 2R 10 A R AR BEAR R T S T B R 1R R AR ARG T T R B D RS TR T P 2 5 0 AR
KSORD R4 M0 50 . 53 A1, FH P 3 vy LA By Js At R 7 g 5t 45 B e oK A P, 22 Yk i g 2, LUV SRS W
g Rk,
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Table 4 Pseudo feedback using scoring strategy of DPBF
Fc 4 5LT DPBF #1143 Jrik i th R 15t

Top-10 Top-20

No. Query List Feed-1 Feed-2 List Feed-1 Feed-2
1 Knuth algorithm 6/7(2) 0) (0) 6/7(2) (0) (0)
2 Dijkstra programming 1/9(4) 3/5(2) 3/5(2) 1/9(4) 3/19(4) 3/19(4)
3 Codd relational 5/10(5) 1/9(6) 3/9(4) 5/20(12) 1/16(10) 3/20(8)
4 Hartmanis NP 3/10(5) 3/10(8) 3/8(6) 3/16(8) 3/17(11) 3/18(9)
5 Dewitt database 1/10(5) 1/10(6) 1/10(7) 1/20(10) 1/20(10) 1/20(14)
6 Jiawei Han data mining 1/10(5) 1/7(4) 1/6(5) 1/14(7) 1/17(8) 1/14(6)
7 Foster grid 3/6(4) 1/10(6) 1/7(6) 3/18(7) 1/17(8) 1/20(10)
8 Stonebraker object 2/10(5) 1/5(5) 1/10(10) 2/19(7) 1/20(8) 1/10(10)
9 Salton information retrieval 5/10(3) 5/8(3) 5/10(5) 5/20(8) 5/19(12) 5/19(10)
10 Bernstein concurrency 1/10(5) 1/9(5) 1/10(5) 1/20(11) 1/20(12) 1/20(12)
Table 5 Pseudo feedback using scoring strategy of VSM
#5 JET VSM ik by
Top-10 Top-20
No. Query ListVSM___ Feed-1 _ Feed2 | ListVSM Feed-1 Feed-2
1 Knuth algorithm 2/8(2) (0) (0) 2/20(3) (0) (0)
2 Dijkstra programming 1/2(2) 1/5(5) 1/6(4) 1/14(4) 1/5(5) 1/17(5)
3 Codd relational 1/9(5) 2/10(8) 3/9(5) 1/20(13) 2/17(11) 3/17(9)
4 Hartmanis NP 4/10(4) 3/10(8) 3/10(7) 4/18(9) 3/19(14) 3/20(13)
5 Dewitt database 1/3(3) 1/10(9) 1/10(9) 1/19(9) 1/20(14) 1/19(13)
6 Jiawei Han data mining 1/10(5) 2/9(5) 2/7(5) 1/20(11) 2/20(10) 2/20(12)
7 Foster grid 2/10(5) 3/9(5) 2/7(3) 2/16(10) 3/16(10) 2/19(10)
8 Stonebraker object 3/9(5) 1/10(10) 1/9(9) 3/15(10) 1/20(20) 1/17(13)
9 Salton information retrieval 5/8(2) 6/9(4) 6/10(5) 5/20(8) 6/20(12) 6/20(12)
10 Bernstein concurrency 1/9(5) 2/8(6) 1/8(6) 1/20(12) 2/20(11) 1/20(15)
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0 . . .
DPBF-10 DPBF-20 VSM-10 VSM-20
[BLisylist-vsM  BFeed-1 DFeed-2]
Fig.6 Effectiveness of pseudo feedback
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W G5 R B AT 43 J5 4k AR 3C S5 P ) DPBR ALV Bt 2 SR T T X Bl 4T 23 AL 7E BANKS H, 45 2 3 T 1) 43 44
Score(T)=(1-A)Escore+ANscore, 2 H' Escore & 121 ) &1 43 ,Nscore 2 1 55 (1) 5 73, A2 2 4 IH 7. 1 1 &2 43 Escore=
1/(1+X,Escore(e)), L 1 ,Escore(e)=W(e)/\W nin, W(e) 42 11 e FIALAH, F At e ) P AN o a5 BT B G R M S DI FE B (R &
BB R B ) T T, D% B A D), W () PR AFL T /1N s Wiin A B8 T8 B /0 R I20BUAREL. Y PR 00 78 S A 5 A TR AR
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JIT7R XA T2 HURIANGE T 56T 209 i AR 5C I 7 V.

LENRATUSH G R 5T T2 TF R T A4 10 e ) 9T SR 1 ik A e R A 4 J 80 3 3 i 1 AR
KA ) KA 23 AT £ Rocchioft: 60 47 A 11 (¥, Rocchio i 1 ) T A1 Fill 1= ¢ e &, Au AT 0 T A= 1S A2 &
FVSMUT 5 sk £ K 1) SCHR T 4 9F 9 A A AR ) S ik T B TR G B 0t SCRR [ 7] 46 M 5 B 2R 1y S i 1478 1
ik F M (language model)iz ] 2 IR A Bt i A7 K (W98 T AR FI 98 8 5 A0 J O A SCAE TS5 B i g i 1)
I BT I 7 R R 5 B2 AN — HE (9, B0 KSORD 45 2R 1 s, A SCI 7 v Pl 5 B T3 A 17 5 2 1 B, A
T e 28— A ] A PR RS 2R R 16 T 5 B0, AR G0 A /S, O ELTD SR 15 B (K RCR

B 7P SN Oy S5 2 A RO AT — AMELAT SR TE B SR B 5t 7 125 A2 B 3 B 45 (impliicit. feedback). & X
SR P A SR 1 5 1 B BT P DA AR 2% 4 SR ) B A 5 00, 205 P i A T Ak e 4 S ) 2 90,

KSORD 2 43 AH 5 S A AW ST 5 2 DL SCRR[L9] 52 18 T b th AR G K 4 2R, R G M R R 4 2R
RS ISR P Y B o R 2 5 A A R 4 3 B e PR ASUAEL, X R AR G S 15— P 5 BANKS [ s DAL A )
P SRR AR AE N —F DEMO 18 3¢, SCHR[19] -2 ] B 41 & 0X— ARG, B 45 th BARSEILTT 2. 3CR[14]
e T UFBP J5ik K I B 5I N3] KSORD #4105 L VT 5547 i i) 3K bl 5 92 0 A SC IR
FI B SCRR 1410 7% 18 B S UL T VSML T 73 SR, T 3 P47 T 1 A SCH R A

6 ZERiE

AR MG T KSORD AR GE A I B VA %5 L SR 2E T VSM (13T 73 LI X KSORD 45
AT 73 M ™ B A5t el P S5 45 10 8 SRR RN 308 ) — Bk TR (0 D5 v S e v ] A W R A S I
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B X KSORD 45 R (s i, 45 A ot 122 (045 R BE G B IBOR 55038 U 2 IR Z8OR.

References:

[1] Wang S, Zhang KL. Searching databases with keywords. Journal of Computer Science and Technology, 2005,20(1):55-62.

[2] Agrawal S, Chaudhuri S, Das G. DBXplorer: A system for keyword-based search over relational databases. In: Agrawal R, Dittrich
K, Ngu AH, eds. Proc. of the 18th Int’l Conf. on Data Engineering. San Jose: IEEE Press, 2002. 5-16.

[3] Hristidis V, Papakonstantinou Y. DISCOVER: Keyword search in relational databases. In: Bernstein PA, loannidis Y,
Ramakrishnan R, eds. Proc. of the 28th Int’l Conf. on Very Large Data Bases. Hong Kong: Morgan Kaufmann Publishers, 2002.
670-681.

[4] Hristidis V, Gravano L, Papakonstantinou Y. Efficient IR-style keyword search over relational databases. In: Freytag JC,
Lockemann PC, Abiteboul S, Carey MJ, Selinger PG, Heuer A, eds. Proc. of the 29th Int’l Conf. on Very Large Data Bases. Berlin:
Morgan Kaufmann Publishers, 2003. 850-861.

[5] Bhalotia G, Hulgeri A, Nakhe C, Chakrabarti S, Sudarshan S. Keyword searching and browsing in databases using BANKS. In:
Agrawal R, Dittrich K, Ngu AH, eds. Proc. of the 18th Int’l Conf. on Data Engineering. San Jose: IEEE Press, 2002. 431-440.

[6] Kacholia V, Pandit S, Chakrabarti S, Sudarshan S, Desai R, Karambelkar H. Bidirectional expansion for keyword search on graph
databases. In: B6hm K, Jensen CS, Haas LM, Kersten ML, Larson P, Ooi BC, eds. Proc. of the 31st Int’l Conf. on Very Large Data
Bases. Trondheim: ACM, 2005. 505-516.

[71 Wen JJ, Wang S. SEEKER: Keyword-Based information retrieval over relational databases. Journal of Software, 2005,16(7):
1270-1281 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/16/1270.htm

[8] Cai HY, Yao JL, Wang S. DETECTOR: A universal on-line keyword search system over relational database. Journal of Computer
Research and Development, 2007,44(1):119-125 (in Chinese with English abstract).

[9] Ding BL, YuJ, Wang S, Qin L, Zhang X, Lin XM. Finding Top-k min-cost connected trees in databases. In: Proc. of the 23rd Int’|
Conf. on Data Engineering. IEEE Press, 2007. 836—845.

[10] Luo Y, Lin XM, Wang W, Zhou XF. SPARK: Top-k keyword query in relational databases. In: Chan CY, Ooi BC, Zhou AY, eds.
Proc. of the ACM SIGMOD Int’l Conf. on Management of Data. Beijing: ACM, 2007. 115-126.

© RERREBERAIISTET http://www.c-s-a.org.cn



IR 5 —Fh K RSB KA R A KX R & 297

[11] Baeza-Yates R, Ribeiro-Neto B. Modern Information Retrieval. Beijing: China Machine Press, 2004.

[12] Singhal A. Modern information retrieval: A brief overview. IEEE Data Engineering Bulletin, 2001,24(4):35-43.

[13] DBLP bibliography.2004. http://www.informatik.uni-trier.de/~ley/db/index.html

[14] Peng ZH, Zhang J, Wang S, Wang CL. Bring user feedback into keyword search over databases. In: Proc. of the 3rd Workshop on
Electronic Government Technology and Application. 2009.

[15] LiuF, Yu C, Meng WY, Chowdhury A. Effective keyword search in relational databases. In: Chaudhuri S, Hristidis V, Polyzotis N,
eds. Proc. of the ACM SIGMOD Int’l Conf. on Management of Data. Chicago: ACM, 2006. 563-574.

[16] Lundquist C, Grossman DA, Frieder O. Improving relevance feedback in the vector space model. In: Golshani F, Makki K, eds.
Proc. of the 6th Int’l Conf. on Information and Knowledge Management. Las Vegas: ACM, 1997. 16-23.

[17] Ponte JM, Croft WB. A language modeling approach to information retrieval. In: Proc. of the 21st Annual Int’l ACM SIGIR Conf.
on Research and Development in Information Retrieval. Melbourne: ACM, 1998. 275-281.

[18] Shen XH, Tan B, Zhai CX. Context sensitive information retrieval using implicit feedback. In: Baeza-Yates R, Ziviani N,
Marchionini G, Moffat A, Tait J, eds. Proc. of the 28th Annual Int’l ACM SIGIR Conf. on Research and Development in
Information Retrieval. Salvador: ACM, 2005. 43-50.

[19] Aditya B, Chakrabarti S, Desai R, Hulgeri A, Karambelkar H, Nasre R, Parag, Sudarshan S. User interaction in the BANKS system:
A demostration. In: Dayal U, Ramamritham K, Vijayaraman TM, eds. Proc. of the 19th Int’l Conf. on Data Engineering. Bangalore:
IEEE Press, 2003. 786—788.

M o 325 % STk

[7] 3467, F . SEEKER:FE T JC 8 1] 1) O¢ R B4 A5 R R K4 2% 41k, 2005,16(7):1270-1281. http://www.jos.org.cn/1000-9825/16/
1270.htm

[8] %% Ha, Wk LI, =3 . DETECTOR: & T 56 2 A4l 22 il I 1) 6 48 D St il 5 1h) R 48 v ML T 5 K 12, 2007,44(1):119-125.

B (1978 —), T, 1l 45 I A 1 1 F
A, 25 BEATE AR A B A A 2R

SRR (1971 —), 53, 1 - B 0%, £ AT
RECWEE RILI EFSY ok

FE KR (1985—), ), 1 -2k, F HHE AU

EITE1976—), 0, W 4o | R, 1 A
5 HEE AR B3R,

AT S B TR

M (1944 —), Lo, 8% 1 LA TN, B 2
HIF AT A v A Bds B R R, P A Bk
Wi PE 2R 40 5000 1 A SR 2 B & )% B
HoAR.

© RERREBERAIISTET http://www.c-s-a.org.cn



	1   基本概念 
	2   相关反馈方法 
	2.1   框  架 
	2.2   基于VSM的结果打分 
	2.3   计算扩展语词 
	3   算法实现 
	4   实验评估 
	4.1   实验方案 
	4.2   用户反馈 
	4.3   伪反馈 

	5   相关工作 
	6   结束语 


