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Information Retrieval Techniques Based on Query Intention
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Abstract: Because of the diversity of users’ interests and behavior, it is a great challenge to provide appropriate search results for
different users. The social tags in Web 2.0 result from users’ annotation behavior for pages that they are interested in. The user uses tags
frequently to describe these topics, therefore the tags not only represent the user’s query intention, but also reveal the Web information best. This
paper presents a research for user-oriented query intention. It aims at adding the tags which can reflect the user's real query intention to the query.
Tags as a supplement to the query keywords, not only can make up the defects of short queries, but also accord to the correlation between the
query tags and Web content in sorting the related results. If the user just uses the keywords, the query log needs to be used to recommend
high-quality tag as a supplement to the query keywords, and return more relevant results. Experimental results show that the proposed method
is better in meeting the needs of users than other methods, making the search results more close to user requirements. This means that the
social tags can make an important contribution to catching the query intention.

Key words: query intention; tag recommendation; keyword; social tag
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Herh Dy SR AT H & Pl B SEAN VR LS SR A g BT SRS Pl 0 R AR 2 DyeS I, D, AR
FH PR g WP S — ANV RER P(ow, (D) He S SR F R, 24 P w DA S 2 B A, 9
FL TR Dy HRTER R PR B ARAT w, bR IR 0 R 5 LS R SR Dy IR AR (04T
5 S D LT VA e R, T SR AR A o 5 95 P T A R B SRR I 1. e TR ] w9 R
B w02 1) BEAS BB 06 5 M AT 2 IR ST Do (1 % 24 1) 2 D IB6, I I S ekt - 3R AR FH 14 6 TR e R sk
U R 55 i) w IR 5 Dy A ORI T LLIRATAT LA K POw, (w2, D))=P(w, | Dy JX BE, 2 2(6) AT
DLERSEHE T8 A (7).
> P |D)-PW?".D,) Y. PW|D,) P(D, [w\”)- P(w*)
VD eS VD eS

P(uf") \ P(uf") ™
= Y P |D,)- P(D, | w")

VD, eS

O] 3@y =
PwWi ) =

SAEREAR P(Dylw, )& 2513w, BAE FH AW g I BEUR Dy B OMER SR P(w, 0| D) 2 %
U5 Dy WL PRI L AR w O RARIE TR Dy BER AR P(Dyw, Q)R P(w, "] DRI 43 1 b FH P 25 3 H 36 R0
Del.icio.us FR&& st b 1 vt B 159 2, v 5 A X A @) A A K (9) Fiw.
‘(l)(W.(q),D )
ik i k

P(D, |w?)=
( k| i ) f(”(wl.(q))
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13", D,)
fDy)
ARG T S (wi D, D) JEAE T W H &P A W w, ORI Dy [ H I B, O 0) A H S Ay
) w P T A AN
ARO) P 1D w O, D) EAE Deliicio.us bR R s h br%s w O R B Dy AT BREE HOELf (D)
Del.icio.us 5% 4 3l o, 7 U Dy hAs ik (1 8.
124 ()R A X (RN K (7) AT 15 2 24 20(10).
(d) (1,0 Dy (9)
P(Wy) | Wi(q)) B vlés fjkf((dv:}(jD’:))k) . flkf((l;/:lwt(’q)’ék)
P g PR AL I X T A g R A A A WS B B w38 e 2 3R (10)3& [P BT A 9% IR B bR 4w, B
A FTAT SR 2 5 AR 2w % TR ) g RORCEE AT BL el A (1) T AR L
ww = PO W) (1

Vw,(q)eq

PR, 6 T AN g, AR AR B R S A3 bR 28 AR 2 31 1) T 55 10 b B8 AR T X ok ik o 28 AT
HEJy L PR S K I Top-k BZext 2 g BEATHERE, I 4 45 ) TARSEHERZ ST,

i N FH PR B AT 1R A i DG B
it AR AR A
LBR:
1. Wkt
List(String)Keywords=H F i N1 UG 25 11 g
2. For i=0 to Keywords.size do

P |D,) = ©

(10)

Begin
3. A @) ~A N (10) -S43 3 55 55 i A4S 75 18 5 S 18] AH 5% 0 s 25 B e 41 757 1) A
End For

4. 1} WordNet &b B JIT 47 548, T4 bR 25 B JEMEHR TN B listTags T
Map(String,Integer)listTags="51x W] q FH I 1 A5 25 FAR 25 14 %

5. RIS Ke A AH AR 25 R 22 HEAT 520 S A0, RV A3 B AR A 4 HE 17 IR,
AR A0 b 2 AT BRI R 21 AT BEAT R B HE R

6. & [ 45 R

Fig.4 Tagrecommendation algorithm based on user query intention

Pl 4 i i Y 2 R PR R bR R 41 A7 S

S 2 R ORE T4 5E RS B, WA A BF Top-k K5I 1K) A(EWE? T I FRATTE L — 1R A AR
(RIB 2 & AEL B0 5 9 A0 G X+ A ) “java seript”, 42 R T 28 ) 7 i mT ARG 20— AL 3 47 s 28 A A3 v AT
KHUAHERE (bR 2 5 H P S A8 A SR B 7 2 TRV A T R LG X 0 B SR 1) 3 A2 PR B 2 A HEAE I O AN 4 45
JU AR AR T HE P I3 2 4 8 1 DAL DA 3 4t B A ) T SR (K 3l SCAREHY 7 32 Hh AR D v 28 T Jn 1 ) T
e W3 4 4] B 220 0 o R AR P R L R IR T T AR A B T — R A A R A
FHL RIS SCRARRAE B B 3 388 — 20l F DR PP A I 00 28 0 R 1T A DG BE R JBE 0] T E i “java. seript”, 5 R 55 ] ) 22
R 7 B R AR 28 i R AR (R b B8 LR 1.

N T S LM A K B 2R () (A K AR, AT AR 1 A0l 2 1 i h £ 11 161 5 Bz I 5
FATRT AT R 2L 5 D FREE“tool”Ja T e IUTEARAT — > W) A I AR A0 B HE 77 (R bR 25 HE A< 18 1 T 2%,
I HE A AE AN, I Ui W AR 25 “tool” LU (18 T A7 AH K (1 b 8K As B AT WL (10 DX 204, BIAS G i T 60 285 065 5 11
TR FATIA N M AR 28 “tool” K HI bR 2542 55 1 7 B0 725 1 1T 5 B2 A O 1), T MR 2 1 /N T 55 T “tool I bn 25
U ANIE £ P T HERE 10, 7 LA BRATT A 2245 B K T “tool ™ BE A< 1R BT AT b 28

FRATTJIE, h £ — 2 B LA R SORT DAL RR H R T A, 2 R S EOR T 0,275 2 1)1 U1,
R, Ut W PR A2 A S0 A, — IR T BN T 0,37 IR s i) b (10, B/ 2 1 P 5 2 A ) A B0 0 S S
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W JIT T I A TR T i R AR /N BT L BRATT 328 6 P SR 0k S 50 77 1 5 AR A B T S R
RSB PR Y VR TR R b A R SR AR AL (R AT R
Table 1 Probability of tags recommended by algorithm for query “java script”
F 1 hEf“java script”HEFF bR K LA 2

75 Tag Tag P 75 Tag Tag P
1 web 0.003 662 128 8 html 0.001 410013
2 programming 0.003 627 341 9 design 0.001 127 254
3 tutorial 0.002 875 274 10 code 0.000 846 007
4 development 0.002 058 739 11 ajax 0.000 803 392
5 tool 0.001 601 931 12 resource 0.000 681 395
6 software 0.001 583 217 13 computer 0.000 661 135
7 css 0.001 437 799
0. 004
0.0035 >\\
0. 003 \
$ 0. 0025
=
£ 0.002
P
£ 0.0015
0. 001 \\‘\‘_‘\
0. 0005 ——, |
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
HERE (¥ bR 2%

Fig.5 The tags’ probability curve of query “java script”
Kl 5 #rifl“java script” #4157 bn SN h £k

XHEL S 2R Matlab TR ) BIREAT — OGRS A 0GR 25 5 210 6 B i 2. A a] LB 2
B R, P H AR 5 MARBEALIE BB IE R B 5 BATE SR A 3, BT LAA S TR IEEL) Top-k 525K 5 7%
AT AP 28 A8l e sk — S By ik s

0.6

0.4 —

0.2 // =

/ AL A

-0.4

-0.6 v

-0.8

-1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Fig.6 The first derivative and second derivative of probability curve of query “java script”

Bl 6 rifi“java script” B A bR A WEZR I 2% 11— Tk S HOR IR S8 2%
3 REAE

3.1 HIREHRAIIREL
AR 5 o Ry, T RS A O A R IR A A & bR AR, TR LA T O
PN I A TR RS 1 A B R, 3R AT TREC Bt 4258 o AN [l 450 v e R T AN £ 2 0 3=
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R 53 0 E 20 A4S P 326 PR RO ) 2 R, DR AR A 1) PR 7 0 PRI 4 L T ) SR ) R bR A8, 3R 2 AR B 2 R LR
FAT AOL A5 1 s i1zt AN AN [R] A 25 0 G B 3], A SCH U (19 5 32 0 X S B HfE A2 A 28 AR SR ik 20
ANFI AR B A B DR SR A 2 1 O R 0 R L, LR DA AR SO A bR 28 1 B, LR 3.3 3 TS 3 41
F7R,20 AP SEAZHE 1 81 2 0 S B IR IR L A v R IR I e v 4 R 9 2 ) DG B “free music”, A7 10 N
R R B 25 AR ,6 NI IR R R 8 G B MP3 A% 2 10 3 AR X 3R W AR ST VA HE RS (K b 28 “MP3” FlI
“download” ] LA i 80% [ JH 7 25 ) 55 0 T2 v K 9 AN A9 728 1, A4S SCO7 VR4 A B RR 25 ) LS 75 70% LA L 1
F 25 ) 51 ORE T A “animal >k 5,20 AN A ) 5511 20 5 BEBOR A RO 2 A RS 2 7 T A R AR
A5 T AR SR A AR R ] SCRE AR SCHE R P HERE T — MR “science”, W] LABL i 45% (1 1™, 1t SR A
17 522 IRAR 25, U AT LR A B (10 2 i 203K the M P 1) B AIE W) 17 AR SRR 4 A7 (10 b 28 L AT S (1 mT S R A

JH .
Table 2 Query set with tags annotated by user
Fz2 H/e bR a e
User ID User’s query intention Keywords Tags
User 1 A A BRI information retrieval book
User 2 B AT S R 57 A0 L 0 Ky B2y T ) 5 information retrieval science
User 3 BHAE R R U T Utﬂﬂ RAS M BRI information retrieval reference
AMUNESHE . SHEBL K
User 4 P kA A5 SRR 1 SCHR B 18 S Information retrieval paper
User 5 P4k mT LULVE 9 00 1) Web design J7 T ) 9% ) web design tutorial
User 6 Tk Web design S0 1% V1T 1) AN A5 B web design designer
User 7 k15 % Web design J7 I IHLIY web design agency
User 8 B HA W 2 I 7T A b v A B E A E ST IR AR mineral composition science
User 9 BT LU VEBCE I W 2 1 5 T 1 9% ) mineral composition education
User 10 BRARDREUNAER violin introduction
User 11 B /N B ZE 0 L R violin classical
User 12 IR A AT gl As BB A 22 IT Ak E R New York employment information IT
User 13 R BUR LR AN I ALy T b As B New York employment information government
User 14 AR AL I AG B LG R BUITHE B New York employment information teacher
User 15 PRI EAT I RIZ Br A K015 2 stock economy
User 16 FRA B ST R < Rl AR DG A5 R stock finance
User 17 A4k 210 PPT BIAR Y % IR PPT template free
User 18 Ak n] LUR 3040 PPT R4 %8 PPT template download
User 19 A4k PPT BLbR 5L H 2 T 2 PPT template tool
User 20 Tr R0 A L K PPT B U PPT template office
Table 3 Query set with tags recommended by algorithm
T3 SEHER R A
Keywords Recommended tags User’s query intention
free music mp3  download 50%I 7 B 3 S B 5k ,30% 0 H 7 R 38 mp3 4% a1 e B R
. . 30% [ 7 AEREAT P 20 27 > I 2% 2 5 4 AR AH G 1 411, 40% 11 FH
elearning technology online

AT AL )

359610 11 22 P BT A8 A5l P P9k 5 £ A K 0 BeT Bl
LB 52 it

B0V I FI /™ 2 ) 2 A7 IS O BT

BV 1 /" A% o T AL R 0 o

design inspiration art architecture

film entertainment
phone book directory

movie reviews

social security government T0%) FH 7 A5 1 R A 25 DR B ] AR A 4R BURT AT 11 4 4911
sports club fitness health 75% 9 EI ZGE S R I R A A R AR A ) B R S A Bk
animal science 45% (1) 1 AE AR R BN B2 7 T kL
virtual worlds games 90% 1 FH 7 76 48 % iz L TH: F iy O 7 A Rk

web 2.0 programming tutorial  55%IM R java AR N T i FR,30% 00 F R AR A R T

Java seript development 1) java JIA SR}

A S R BE SR A T 2006 4F AOL #2411 AOL 4822 [ &P $dfs e 42 T- 2006 4E 3 A 1 F1~2006 4E 5
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31 H.FRZEE4 3 0 A Del.icio.us Pl EHIUECR Sk i, 556 Hdlm i T 2010 4, 804 4500 5.07G R 4 47 T 4
PRAR I A A B b | DRI W 0T 5, | AR ] (1) 28, | M A SR R DT 2 R 4] 1 R B IV AR AR 2 A
B TR R 2 I ARZE S| UMK R P .

Table 4 Basic information of data set

R4 BENEAGR

Data set ID| 171 |M]| IM 7] Ul
Numbers | 260 703 2914 424 149 908 1090 230 83 407 2936

32 IFEEERE

AR SCR T R L A 7R (3 28 ZR G VP Tk S B P B AT VT A, 0 0 11 A P-R AR ZR iR O
DCG [fFA Jr iz

(1) 11 A P-R iz 751k

£ N-point P-R #£EUO (PPt J7 v P N AOHAEE 3 4 11,80 11-point P-R il £k 48 I 5 i 2 xh T4 — AN e
F ), BEE 11 AN R sS4 ke AL AR, 4 3110 45:0.0,0.1,0.2,...,1.0,88 JG 7E & — AN B LR 1) 5 40 BT R
RSN IR TS

P J‘Blﬁlﬂ"ﬂ‘ﬁéé)‘(ﬁﬁ’ R_J‘félﬁlﬂ"]*ﬁ?%lﬁﬁ (12)
IR AT BT SRS E JI AR SR H

XoF 22 AN AT CUE A 256 10 P B 1O, I R AR 21 2 AN A5 1K °F 35 11-point P-R 12k, 11-point P-R £k (1)
R L R b DU B 2 A R R ) e

(2) DCG PN TT4

DCG(discounted cumulative gain) PP /775 A& Hi Jarvelin Al Kekildinen £ 2000 4E3¢ i —F 22 g il AH o P
PR 7R % 5 10 ) 3 B SR o) TN 2R 45 R F R LS P P A D R A R SRR B IR — N[0,k X T
S3AE & VT DA ELAR 155 50 55 58 0 2 A9 N A5 2 ST ke B UIE T BAM 3,30 [R5 3 1) 23BNk A B4

DCG J5 7% 18 T HE 0 56 AH 2 BE R 52 Wi, 5> 45 SR R HE 7 067 5 0 5 53 1 e 1) o8, 6 L dEAT — 38 BT 4T,
XA G T 4 2R I R A 1 4 S UG A P A R SR I SRR I S A R K (13) s

peg, =321

S+ )
b ARSRIR [F] 45 B AT B m R IR R I IR (8] 1) 2 SR 4 g A P 48 2R I B AT I £ 1, () 3R AN TR A7 B 7 A 1 &5
I P 25V 0 A O B AR AN [ (998 22 5155, DC.G BB I, T 56 1 12 48 28 7 vk () R [ &5 Lk 47
33 IRERDN

F 2 PR AMEG T B R TR0 OCHEALIE S A QR IR BRI T AR 3 A e
SUGh H 48 2 2 1) £ v DG BRI T VA6 0 1 O ) 2 ) VR T s 28 I3 1o s 28 4 27 5 vk F P 4 T FR 8 0
2 MK 3 PITE AR IRATHR T LU B — A A OB AR S R — MR B A N T RAF AR B AR 5 = X
KRB A ) — A5 7 W 78, 91 BT LA AR F P i N A T SO B s R AT R T 3 Aoy A
1A B OB IR AT 4 Google; 3 2 A AT w42 b O IT AR A FUAR S AR & 5 IR B — R4S Google;
55 3 R, AR ST 1) 2 o) PR 04 vk B JE L 3 R R B 45 RT3 11 88 P-R 2k 48 J5 #R T DCG W 7
VERE AR S ¥R 5 SCHR[4211) 754 LA & Google #EAT T T H
3.3.1 11 A5 P-R £k )i

THE 11 55 P-R M2 0 Wi 98 2 o 3R [m] 45 SR A 1) DT, o S S W 0k [ (9 g 4% &85 SR 5 P 2 0 0 A O B
AR T AT 8] RAH SV, 3 T RO AN 5 AT 43, 0 (E N 0 B 3, 2 ARIAT 0 dfE o

o 0,45 RN T P W R B sE AR,

o 145 S 28 5 T 7 v B BE A AN AR O AL 5 /b B R AH DG P9 25

(13)

© PEBEBSAITT  hip:/ www. jos. org. cn



kERZR FEHENERGEERETHER 173

o 2,4 RN P A BB AH OGBS D BEAIOC I N .

o 34U WAL P Al R S8 A ok

R EE R AR I 5y O T35 2 I, WA A OR IR, 2/ T 2 I A A S ANAR G 1. AT THCER 30 A0
REGRAFABIZ Ny 1.0 1R, AU AT 3 ARSI G5 R AR 4 AR B30 0.1 1 51, 2R 5 T AR 1% R -1 S R 2
X 2 #5321 W 7 Prosif)F4 11-point P-R #Ze, 6 WA 3 438 7 W& 8 Frasii)f-3J 11-point P-R HHZk.

11

1. 7
! 0.9 —
0.9 = E
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=} 0.6
206 — 5 ~
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0.3 —e—Google F*Eid ——Google K<EIA
0.2 —=—Google XA 7% — 0.2 —8—Google X8 78 —————
0.1 HEEIERGHF 0.1 HREHERNHF
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Recall Recall

Fig.7 11-Point P-R curve of queries from Table 2 Fig.8 11-Point P-R curve of queries from Table 3
K7 %2 AR 11-point P-R 2k B8 3 AWM FH 11-point P-R [Ih£k

M7 o] LAY B AR BRSNS IR IR AT Y Google R BIEEIN I R I E
A 50 I Y 4 0 L AN FH DG 1] A v B2 e — 2 G I P P R 28 W] LU A SR A 9 DG B ] 1 A ) 9 X B P
PR P BL S R 7 G TP 7 v R B 0 ), T LA KD B R R i NV T T SOAS B (R sl 5 T 2 AR SR R
TA] i) 25 V) 3 B R e = P 0 [ 2 v 5 SR ) R TG ) 7 o s TR PR I O 2 L 5 A R S A —
T U5 P T A R 2 A D) T AN S A 2 A A v i B % i T P (R oK

B8 P BA S A CI T R AR, R A SO AR S HERE LA AW T hR 8 N AT ey LG
HHERE AR 28 5 3T IX LR BT G B 1] — L JFE Google 18 2R 514 E 4% 2= 20 AL B2 LU WA BRI 2, 1T FLTET o) 25 40 3
P T HE 5 T 2K B BB 2 P 11 2940 7% 3K, B 53 A/ 1 A 75 1k 1) A A 3 R A T R 3 S o K i W FRATT (R R vk 2
SAE— R RWE T Z M TR,
3.3.2 DCG ¥ 5ik

H T S5 T T ZER A G I 4 R R G IR ] 45 AT FHE R I LI T RRATTIGR Bl g5 R Er AN S5 R, 3L
HEAT W 0T AT T, I AR B AT R, B m=10, 5256 FP BT RT 10 NG5 BT IEHEAT VR N 2
B TR S FroR i szie g B, AR 315 8] T3k 6 Froa i sei g5 1.6 o FE 10 & seie g5 R AR IE Hh .

MF 5 T LLE L, Google 3R M1 45 1K DCG HAH X 45 e I, AR 5 A 28 T HE)T 5 219 215 &1 11 DCG {d,
T R A T 1) 25 1) PR (R 2 VR AR DG ) & R HETE T S SERT IO A & B N T v A5 2 ) DCG {45 s —
L5 4 Google 1 VKR [FI 45 K1) DCG AE ARAR IS, T ) 25 440 38 L (ORI 1100 1t 2 TR, X A2 R A TR 1) 2 A0 3 S )
J¥ 23T Google J& [145 L 1), 57 LA Google & [ (1) 45 S J5t 5 5% ) T 1H] [in) 223 1) i PR HR P 190 485 SR o AL Ja il s 6
FATR LU TE 8 1 UCR [P 45 St o] 3 3o s 28 % 3 [m] 4 SRR AT EHEP 0 07, AN B DCG HM <
T R (W 4 v, 3 U8 AR ST 1) 2 940 7 PR (0 R I v A i et v 1 4 SR T SE ST 1AL B m BLF BT
B NG DA SO 7 B BT SCHR[42] mh 5 R HE 3 5 vk 3K T U B AR 28 A X — R 3R ) EE T 4 A Al
SR S hR A FE P R [BIAE DG &5 S R AR FE S 3l 4 P 1) A v e TR 1, 9 LR (B0 & SR 1 Ot A R B

6 PHEREIFR B A T LA B P R 8] SE W P TR SR i g R R LA S AT A B b S HERE
[ AR 2845 385 I, AR SC 770210 DCG B 25 W1 S5 i UM S 1) #4 2R N 1) DCG . B AR SCHR[42] 9 45 1 (¥ HE 77 D7 vl
E—E PR B4R T HET (R 1 TSR [42] P AR B R HE T 5 vE R R 5 BRI AL B R BT LAY &
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FIF A AT Y F 10 1) 25 ) 558 1 A e SRR

Table 5 DCG value of queries from Table 2

R5 R2HEMM DCG 4R

Journal of Software #AF5 ¥ Vol.24, Supplement (2), December 2013

User ID Keywords Google ) DCG i Users’ Tag ~ ik[42] 7151 DCG L AL J77%1% DCG 1
1 information retrieval 20.191 Book 25.307 25.834
2 information retrieval 6.660 Science 9.1243 10.267
3 information retrieval 17.887 Reference 21.057 21.257
4 Information retrieval 9.420 Paper 15.170 15.170
5 web design 12.393 Tutorial 13.681 19.353
6 web design 10.560 Designer 12.853 12.306
7 web design 15.341 Agency 23.517 23.839
8 mineral composition 18.902 Science 22.686 25.215
9 mineral composition 11.546 Education 14.277 15.262
10 violin 19.650 Introduction 19.683 20.762
11 violin 8.644 Classical 11.811 16.742
12 New York employment information 15.569 IT 16.960 21.467
13 New York employment information 15.236 Government 15.411 16.032
14 New York employment information 14.828 Teacher 17.715 18.123
15 Stock 11.594 Economy 15.810 17.649
16 Stock 29.509 Finance 35.208 36.181
17 PPT template 17.103 Free 21.615 22.142
18 PPT template 13.501 Download 16.740 17.747
19 PPT template 18.870 Tool 21.662 23.284

20 PPT template 19.986 Office 20.145 20.762

Average — 15.370 — 18.522 19.970

Table 6 DCG value of queries from Table 3
&6 &3 TPAMM DCG 4
Google f K i h SCHR[42]77 5 H4 AITT
Keywords DCG fif RENRE DCG fii DCG fii
free music 31.339 mp3 download 32.142 32.761
elearning 18.257 technology online 18.552 21.381
design 17.967 inspiration art architecture 19.712 25.326
movie reviews 29.159 film entertainment 27.545 31.893
phone book 24319 directory 25.137 29.085
social security 16.673 government 18.736 19.821
sports club 17.224 fitness health 19.813 17.982
animal 18.571 science 14.317 16.317
virtual worlds 20.436 games 25.619 26.712
java script 29.221 web 2.0 programming tutorial development 30.187 33.216
Average 22.317 — 23.176 25.449
25 26
95.5 L 25. 449
w0 | o 19. 97 25 L
24.5
m 15.37 Mmoo 24 b
8 N 8 23.5 1 23.176
a 2 o3t
ﬁ 10 1 ﬁ 22.5 L7 —
22 1
5 — —— 21.5 — I —
21
0 20.5
Google W7 mrAwEE Google  iB3C[47]  IHIF A IR

Fig.9 DCQG histogram of Table 5
9 55T DCG EX

Fig.10 DCG histogram of Table 6
K10 %R 6 i 5112 DCG fEXT th

9 FE 10 73BT 5 RIZR 6 R & S 45 R AR I 2o e ATT AT LS i Yt Jo s AR SCHR H F 1 17
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7 R D i B T SOk [42] T Bt B HE R 7595, 100 H DCG fE EE Google v Jf Hal i AT #ify H &
JELJ R R Ao 265, 8 A 3t AL A 20 T 010 250 ) SRR, 78 1 P 308 [ g i L e v 2 P A & 2R B B B %
Tofrsic 6 9 B e 2 W1 T i) A P R O i A AT PR AN 2 AR W T AR A R R A A

4 % it

Bt BUAT 5 B 3] 22 0 75 120 i Y 2 A P AN L 1 Bl AL TRAT DR P A R L R A R A R T
U 50 A U R bR A8 oK T A 0 AR I O R i, 3R R TR D M S O T R AR R I 5 9, DA
AR AS BB HE e 1 R

L5 BUAT BRI A AR B AN SCHE A A PR SRR AT PR A 23 AR 28 HERE AR AN P2 LA i) SCA] DR Tk 37,
72— FEBREE X SR BEANTE 5 FoA AT 5C, 12 5 2 A AT 0, I LA DU J5 Web 15 5 A AT fiE 5 3
i PR ISR, M0 LA A 35 K AR 1% Web 5 S50 I IR L BRI S8 BR AR AN — 58 B A5 5B A 2 I . L5 B RO AR 2%
A A AR PO, AR SO V2 0 T 2 0 T R A A 28, P R P v 28 5 1) B 1 AN 2 AE AR 28 I 55 AR 48 O %
VRANE P S HERE AR 2. L BUA I A W HEAE AR A LG 3 (006 S A0 R AN ), 2 o A 2 T e 4 I b A v ok
AR T 4 2 v AR P 2 AR P T AR S5 5 £ 0 D)2 B e A e B R A 1 D ) 2 T )

2 Ja 8 TAE R BATPHS BT AL 2 A i A A 3 o (0 N P BT 2 W 3 20 A DA TR 5 3 1 H 280
HEAT, 1 R 7% &M Y AT I AL S v BEUSOR SE B B 3, F P 06— W AR I b 28 (147 O 55 30 P — 2 K 3]
KA ZRILXAN W T, P 2 AR AT DRI SAT AN, EAL A 13 25 1) HE R e AN [ .
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