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An Evaluation Metric for the Task of Retrieving
One Highly Relevant Document with High Precision
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(L &IC

BRRROTT TR, TV 733 ENXFE DOV X
FEBELERRICESEFET I LBV, fiX
& TREC *® NTCIR[2] & THWHHNTWV5 Average
Precision (AveP) l&, £ TOBAXEE LA (§4b
LRBERRDOERET) BRI BV AT LICENAT
TEEZD. UL, HlZIE Web RRDK 5 I HEHE
DEETEVDE U RRETRRE R ARG RERRET
&, EFEEEMEK (high precision search) B RHHNB.
i, BAXEL | 2 BREEICRERT 5T LDEA
EOBREIKREVTHA . kb, FIXEROES
NEBWFET DHATHoTY, 2 HHUBRDOHESE
ICHTHBE (novelty) BHALRIHIZNDT, BEE 14
DEEXBEDRRTHET HFIAY — B {hwvic
HTHS. BREOFMEE ICHAENS Reciprocal
Rank(RR) & mHEEXERRBOMM AL IHAL D
ZH 9], BEICIE, RRIGESIEE 1 2 EREC
BT B XA DIDOIEETH 3 (2.3 HiBR).

UL, ERERRIIIEORFERERIICEBI %
HEZMICTET, ERICRBIEANE LD L EES
NEBEESY U UM 28888, TabbEEGRE
(high relevance search) L FFHCRDEN S, AveP
RR 3 MEESHICED { e T D& 575 2 X5 OFV
I EX V. (NTCIR © Web % 27 Tld, RR %%
fEE ST HETRL 72 Weighted RR DMRREN TV
30, EEEICRZEFESHEIFIAINTESY, B8
BNEBLERERZUIBAED RR &, REATAVES
D RRABPIRICETHEEINTWVS [3]. ) £TTHABE T,
HEEXEZ L EREEICRERT 5 X AVICHEL o
FHmHERE O-measure ZHREL, LITD 2 HZHALMIC
9 5.

1L 2TOBEAXBEBREICRETS2A0L, 1 #
R ERBEBICRRT 5% X7 DEN

2. MEBALLDONERE 1 FEREEICRET S XX
vk, GEAXEE 1 FEREICRRTEERAID
A

2ET, AT 4 DOBHRRFEIMREDRRIC
DWTCHHAT 5. 3EBETE, BFHlRNEICED NTCIR-3
CLIR Z 2 7 [2] DB AT LENEL T U - RE&DIE
RAERAIC DWTEZET B, 4ETid, Buckley & Voorhees
KK RBRENIFHE 1, 1] ZIDAL, SFHERED
BEELHRENCOVWTERT S, REIC, 5ECE
WML SBOFEE BN,

1.
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2. FHEER

2.1 Average Precision (AveP)

AveP B2 TOBEEXEZ BREICIRRI B XA D
TeHDOFERETHD, FREFEHL TUUTFDOK S
ICERENS.

AveP = % Z isrel(r)f-ouLt(r—) .

1<r<L

TTT, RID2HEENEH, count(r) IREBER LA r
HAHOBEE LB, isrel(r) X r MOXBVBEELE
THEIIEIEETTFY, LEIRBREREOT A XTH
%. count(r)/r M _EAL r BT IV BIEEE (precision) %
KITLWRHLNTHA 5. AMTWE, NTCIR CLIR
227 TRAVSN TV S Relaxed AveP(S,A,B IEf#, §
TbbEEE, BE, BB ER2TERERERL
28 D) Z BT AveP LFEXL.

2.2 Q-measure

NTCIR-4 I THREIN Q-measure i, AveP 2%
EEAEAHCHERL 2B D E RIXT T EHTE, AveP
EIERICHENE D DORELIBETH S 5, 8. i
%1% NTCIR CLIR # X7 DEEES R AV 555,
FAERRRERS AT L&, 2T S EfE R EMICHRE
L, ZOTCRTD A EREZREKEL, EHIKEDOTICB
ERERET S, Z0DLE Qmeasure ZLLTDX S
EETES.

(1)

1 v isrel(r) L) F count(r) o)

1oL cig(r)+r

TZT, cg(r)id cumulative gain EFHINBETHY
W), Bifi(l<i<r)icXERXe{SABYH
BIRENBEIC g(i) = gain(X) SEMET 52 Lic &

Q-measure =

b Bbh B, (AT gain values DF 74V Ml

69

U T gain(S) = 3,gain(A) = 2,gain(B) = 1 ZHLV
3. ) &z, cig(r) EAROBEERNERRERICNT S
cumulative gain TH 5.

Q-measure i& (L > R 2%/ ) MBREREN BN
LEDTHHLE, EFDLELBE-T 1A%, i,
“EESHOBRE NI BL TR, MRERDOLAM RHX
D TFHICEAXBZ B FXVIFAIC AveP L —KT 5.
2.3 Reciprocal Rank (RR)

RR G BEXEZ 1 fF720 BREICRRY 57O}
BRELEAD. REBEVESYBZTELVES,
RR=0%.9%. REEROE v MICHRAIDBEE BN
HB%HE, RR=1/r'kF 3. TTT, 1/r'ERIIOHE
AXBICHETIREICMEST, R=14%5R5EFEIC
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# 1: O-measure values for systems that return exactly one relevant document for a topic s.t. R(S) = 1, R(A) =

1,R(B) = 1.
( ) Relaxed AveP (Q-measure RR O-measure
(a) Sat Rank T | 0.3333 (=(1/1)/3) | 0.3333 (=(1/1)/3) | 1 (=1/1) 1(=4/4)
(b) A at Rank 1 | 0.3333 (=(1/1)/3) | 0.2500 (=(3/4)/3) | 1 (=1/1) 0.7500 (=3/4)
(c) B at Rank 1 | 0.3333 (=(1/1)/3) | 0.1667 (=(2/4)/3) | 1 (=1/1) 0.5000 (=2/4)
(d) S at Rank 2 | 0.1667 (=(1/2)/3) | 0.1905 (=(4/7)/3) | 0.5000 (=1/2) | 0.5714 (=4/7)
(e) A at Rank 2 | 0.1667 (=(1/2)/3) | 0.1429 (=(3/7)/3) | 0.5000 (=1/2) | 0.4286 (=3/7)
(f) B at Rank 2 | 0.1667 (=(1/2)/3) | 0.0952 (=(2/7)/3) | 0.5000 (=1/2) | 0.2857 (=2/7)

DNTIE RRIE AveP L—HT BT Db B, Thd
5, AveP BEFESNFOMER RIETOICHL, RRIX
B ENOBEXBDOREEDHZFHRBEETHS. D
728, RRIZHBOAZEZBRETSHD, FHEOBKIX
BRREZ BT E DONRNBREL XS [10].
2.4 O-measure

AT, BEEEY 1 BRI ERECRET S
HOFHREE U T O-measure 2R T 5. RRHEH
BWANBEZEFERWVIEE, O-measure =0 £§ 5. B
FREROE r'(IICRYIDBEEEN H B BE,

cg(r’) + count(r’) _ g(r)+1 (3)
cig(r’) +r' cig(r’) + 7/

L35, $hbB, Qmeasure NEHWALED blended
ratio (cg(r) + count(r))/(cig(r) +r) ZRIET DICHL,
O-measure (i LADOBEXBEDOAZFNZEETDH 5.
Q-measure & [FRRDOELRIC XD [5], O-measure H3LL
TOMEZKIT T LEBRIRTENTES.

o RLHEL NUVHBROXBOU LD T Y 7 14l
BERINTIIEE, HDOFORHCEED O-measureld 1
L3,

o “EESMORE T TIX, A RELNICES S
BEENBZHEE, HDDOZORHIED O-measure i
RR & —¥9 3.

o HEHED/INE LY gain values BV S E, O-measure
& RR L 7fER L B,

#1IC, SABIEREE 1 9 OHT 2MRHRE
(R(S) = 1,R(A) = 1, R(B) = 1) Ic X9 % 6 EEO®RE
RN 2 EFHEREDHERZ R, < OFFEH
$5 cig(r) (r=1,2,...) 1% (3,5,6,6,...) £ 3 [4, 5].
WoT, BIRIEE 2 60 A EffR 1 20 STRBER
(e) DT O-measure = (g(2) + 1)/(cig(2) + 2) =
(24+1)/(5+2)=3/7LT5x%. TDOEND, O-measure
D EEESHEDORIC K D RRER (a)-(f) BHBITE
5T eHhbhs.

~7%5, O-measure(d RR & FRRICT & DDHAXED
ACEHUTIBETH 5728, Q-measure 5 & AT
LERMENT LR FRTE S,

T8, g(r')/cig(r') DX 5 75 Bilix I T3 Y%
BAMTR RN LICFERT 2 8BHH%. FlXiE, R=
R(B) =3, $>7T cig(r) % (1,2,3,3,...) LIX B3R
BeEZD. COLE, BAIOESXYBRE IMcED
YATLE, BROIDBEXEEE 1000 i<t DY AT
LD g(r')/cig(r') &, LBIC1/31Ck>TUES [5].

O-measure =

% 2: Kendall rank correlations for NTCIR-3 CLIR for-
mal runs.

| Q-measure | KRR | O-measure

(a) 45 C-runs

Relaxed AveP 9798 .6990 .6929

Q-measure - .6828 6808
- .6828

(b) 33 J-runs

Relaxed AveP 9083 1992 714062

Q-measure - .8333 7500

RR - 6742

{c) 24 E-runs

Relaxed AveP 9783 7609 7826

Q-measure - 7536 .7899

RR - .9058

(d) 14 K-runs

Relaxed AveP 9560 .8681 .8462

Q-measure - .8681 .8462

RR - .9780

% 3: Kendall rank correlations for NTCIR-3 CLIR for-
mal runs with different gain values.

[030:30:10 | 00.3:0.2:0.1 | OL:1.1 ] 01051

(a) 45 C-runs

RR 0596 7697 9657 5137
O-measure .6869 .6909 6768 .6687
(b) 33 J-runs

RR .0800 .3409 1.0000 6091
O-measure 7462 7273 6742 7652
(c) 24 E-runs

RR 8768 9275 .9928 (820
O-measure .8551 .8768 9130 1754
(d) 14 K-runs

RR O121 1.0000 1.0000 9121
‘O-measure .8901 .9780 9780 .8901

3. Y AT LIBEMIOERS

AETIE NTCIR-3 CLIR # A 7 Ic R & h f-hEzE,
HAE, %58, BEFEEORKRER (TNFN C-runs,
J-runs, E-runs, K-runs)[5, 8] % AveP, Q-measure, RR,
O-measure (T & D HEAL DU U 723 EOMEMTFEESC DWW T
EHRT3. (HF, ThSRE NTCIRHSABHEATNS
H—DF—2TH5. )

# 21 NTCIR-3 CLIR % X7 DARIBHFER % TTIC
BHU 7=8EER O > F —IVIEMFEBEGREE TS, £
7z, 7 31C O-measure @ gain values # 2L X B 1184
D RR BETFT 7 4V kD O-measure ¥ DTV K —)b
JEATHEBERECRZ RT. BIZIE T010:5:1] 1& gain(S) =
10, gain(A) = 5,gain(B) = 1 L L /z3BED O-measure
ZERTD. ThHOBERKD, LUToTehbhs.
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o AveP/Q measure( 2T DHEXHFICEEH L /HEE)
¢ RR/O-measure(U £ DDOBANEFICHFHL /218
) & OB HBIHE. b, £ D@
XEZEREICRRTESVATLE, 1 #2005
FBEICRRTESI AT LEIATLE—HL .

¢ RR & O-measure DFHEAS HEAUEL. (K-runs i
DVWTREWD, K-runs &7 — &Y A AH®RE /D
TV [5]. ) Sabb, BHEEUEOXEE 1HE
RBECRRTESVATLL, GEANEY 145
BEICMRTESY AT LEIBTLE—BL &K,

¢ 01:1:1 BXT 00.3:0.2:0.1 & RR & DHHEMNE
HoTHD, THIIHERINERDEREL —5T 5 (2.4
).

o Gain values DZEEICNT 5 O-measure DR,
Q-measure DFRERM: [5] ICHARZ L FH AWV, FiIX
i$% 3(a) I BT 5 010:5:1 & O-measure(FiHH
[03:2:1] ) DB 0.6687TICLE EH>TWV 3.

DELD, SEEEE 1B EREECRET 54 X
7, O-measure ZH#EXHED/NE L gain values & &
iAWV, $8KD RR & BRI RN
HAHMEZITO LW TESRLEXDBNS. 22, gain
values DEHICXS % O-measure DFEEERIEEH TV
DOTERNRETHS.

%, MEOHE LBIEBL N, RLAZLEE4DDR
7% AFHMEEEORHIC K D, B AT LETE EEH
BHOPENFERICHC BT L, BXUHEDY X7 L
N SRR L Tl ERICiEC 5T L%
ML e, TNLDOOHRERERETHE, YUTDELD
EHRMEON 5.

o 2HEXEDOEHERR LBENE 1 fFOEHER
KT ZRREIEDER EN HAERD D 5.

o HTEELLEDNE 1 FORHERRLE MBS XE
1 FOEFEERR TIE Rz 5RREMBASEREN S
WREMNA S 5.

2 AT LI OERHRME

AETIE, NTCIR-3 CLIR 7—% D 5 LR S D
KZEW Cruns DHH AveP BREEV 30 AT LE
[8], Buckley/Voorhees[1] 3 KT Voorhees/Buckley[11]
OFF2AV, FHBEREDOLE R LT HFIEESIT DOV
TEEY 5. MEOEHS LT fGHUCHIHY 5L, Buck-
ley/Voorhees DFiIE, 7AMaLr g eBms R
T LDy FNEZBNEREIC, SFHEHERICHL
T, BREFEOANEDVICNT B5Y AT LNOBES
DREWERTVEIREL, BLEDOILNERVEIS
ERIFEIEMEON L —RATEHLMICT . —7,
Voorhees/Buckley DFiklE, BERFEL Y M RXBTL
2L BDE DI ANBR T R/EICT AT LOBS
B9 586%, VAT LNOFHEEOMHNECNL TS
Ovh9daTLickd, EXONTERERRIET S
DI RAKRL B Y AT LEADOFHIEEDZL, TDLE
DFHEEROHRIREN ZHLMNCT 5D TH%. SH
BB N7V ) XL [6, 8] IK/RLTBD TH 5.

B 11 30 0 C-runs Zjtic BHU 7Bl RED
DEIREB-FIEMRD F L—R 4 72 RT. FAIC)

4.

71

P ! j " j “Reiaxed_AveP" —+—

“Q-measure” - -X---
W RRY X

2} El i'x_ 'O-measure" 8-~

minority rate

B 1: Minority rate / proportion of ties (Top 30 C-runs;
20 topics).

VRN ¥ ERRE RETHBOT, UTFOC LM
bhB.

e AveP/Q-measure DIE 543, RR/O-measure & D&
EL TV,
o O-measure DIE 5D RR KD L HEL T 5.

—7%, % 41 Voorhees/Buckley DHilizEBOF HIC &
D&, 304D C-runs % 20 HORFKEREIC E TS ZIRALD
39 BHEEORIBROYHIENZRL T05b. FIZIER
4(a) D Q-measure DITE R B L, LLTFDOT LAV bHh 5.

(i) EE 5% LORRE/RIIVEE, VAT LED

Q-measure IC X 2N EX 0.10 L EAETHS.

(ii) TV & LCEU 72 20 FORSRREN 54552 TD
gLy McDWT, &2 AT LOYH Q-measure
ZHIMU IZBEORKEIG 0.5490 TH 5.

(iii) /> T, (1) DHEMNEEZHENEICHBET S L,
0.10/0.5490=18% & 5.

(iv) 28ty b L2V AT LNOMBEDED 5 5,
FEROSMR EZREICHET- LI L ODEIEE 25.4%T
H5 (BT OECEDY —FENTVSB).

£4(a) &b, 20 DRFKFEIC KD EHE 95%U LT
C-runs ZHFIL Iz S, AveP BXU Q-measure Tl
B AT LHOK 1/4 1 D0 THFIFEETH B4, RR
BEU O-measure i3 Z DEFERFATEHN LN
bbb, Tixbb, 2TOBEANEBICE LD FHETEE
K0, ULDODOBENEICE &I FBBZEDE 5H
HIRIgESIDMEV. ZCTREEE 0% LT 5L, &
4(b) IZ/RL 7z X S O-measure iE 16.5% D AT LFt
DOWTHIRIREL 75 548, RRIGERE L THRINT
EhnwTeHhbhb, 5, EHEENULELTSE,
Ro& RR & 27.5%DY AT LIRS DWW THIFIAREL 7%
%. LHLZOEIBE, AveP BXU Q-measure D¥5
UFic8E->THD, iz O-measure XD HENITIK
E2TW5. ThoRFLHBILLUTOLIICKS.
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% 4: Discrimination power of metrics based on swap rate computation (Top 30 C-runs; 20 topics).

(i) absolute diff (i1) max | () relative diff | (iv) Jocomparisons .
required | performance required with
observed required diff
(a) 956% confidence (5% swap rate
Q-measure 0.10 .5490 18% 25.4%
Relaxed AveP 0.11 .5392 20% 23.7%
O-measure - .8792 - -
RR - .9750 - -
(b) 90% confidence (10% swap rate)
(Q-measure 0.08 .5490 15% 36.7%
Relaxed AveP 0.09 .5392 17% 33.8%
O-measure 0.20 8792 23% 16.5%
RR - .9750 - -
{c) 80% confidence (20% swap rate)
Relaxed AveP 0.05 .5392 9% 59.7%
Q-measure 0.05 .5490 9% 57.7%
O-measure 0.14 .8792 16% 33.2%
RR 0.16 .9750 16% 27.5%

¢ AveP/Q-measure DiE 5753, RR/O-measure & D |
RURESIDVE .

e O-measure DIE 35 RR & D LH[FIRES D EATRE
WD 5.

7e72U, Buckley/Voorhees 3K Voorhees/Buckley
DFEITANIV IV a Y DRE5TRERRE Y b
KHEIFTZLDTHD, ARRTH/ONIZHRIHIZ
¥ TREC/NTCIR Web 2 E DX A ZIcENL BWYT
BESZMEISERELEL THRBELNDH S, 53, E-runs
T& C-runs LHHADOL-EEFERMBONTLEH, #
HOE LB /.

LD

ARTIE, BEAXEYL 1 ) BREICRET X
AL T-FHEfERE O-measure 225U, NTCIR-3
CLIR ICEEH Iz A7 LOBRBEREY BT TS
LY r Oy vl

1. EEEXNBEEEEICRETZ XAV 15T E
WEICRE TS X X I TR 2RBEHIEHDER &
NB DS 5. iz, CEOOBEEXEBICETD
 FHEHEEII 2T OBEBICED  FHEEIZEIC
NZERBLUHIBIREIHEY. RR *® O-measure
IC XD BRI Z 1T S B8, MIGRERE P

- SREDONRBLETH S [10].

2. B EONEY | FERBEICRERT DR
CHBEGXEY | FEEEICRET XA TIRE
T 5RBEENERIN D RENNH 5. BES -
EREERE X A 7I1CiE O-measure Z HENHED/NE
V> gain values & & BICHWS L FEHTH 5ATHEHE
DH BN, gain values DEEICHT 2 EEMEIR Q-
measure & HRB LB HRWVDTHEENRETHS.
%7z, O-measureld RR XD &ZEHB L CHRIGE
TN ETECAIREEN B 5.

LROEBEMEICHET 2MEDRBRELL T, O-
measure DD, BINCEOD > EEXEICOWT
DHKE7E gain value 52 % Q-measure DEFR%E

5.

72

FHT A EAREZALNDD, ChidKkoEEREEL
%, 5%, AHRTROLONTCHIRSMUDOT — 2 DR
ORFERECE NS SWEYTIEIMMEEL fo. i,
Voorhees/Buckley ¥:IC 3513 B 1AM 5 BN R TEHE
OMNFHIIC 5 2 5 &I DV TIIREHE 3 5 (7).
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