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We propose a domain adaptation method for
content-based retrieval, based on relative aggregation
points (RAPs). In content-based retrieval, input
examples and relevant data are not always similar,
particularly when domains where the user selects
examples and where the system retrieves data are
heterogeneous. In order to bridge the domain gap, a new
feature space is constructed based on RAPs that are
estimated in each domain. We conducted a
test-collection-based  experiment to verify the
effectiveness of the RAP-based method.
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Fig. 1 RAPs and construction of a new feature
representation. Black stars are RAPs, and white
circles are instances. Stars that have the same
number are corresponding.
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¥ nDCG@10. K=F[ in-domain FREEZRLTLVS.
Table 1 The average nDCG@10 over all the search
intents in each combination of the source and target
domains. The bold font indicates in-domain settings,
while the others are out-domain settings.

Target
Kyoto Tokyo Sapporo | Fukuoka | Nagoya
Kyoto 0.620 0.463 0.520 0.511 0.431
o | Tokyo 0.460 0.596 0.449 0.501 0.389
% Sapporo 0.492 0.432 0.638 0.524 0.506
“ | Fukuoka 0.505 0.472 0.510 0.588 0.477
Nagoya 0.476 0.466 0.538 0.527 0.599
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SVM(OSVM), SVM %l L7-. NNSIEDEO Dl &
oA AL AQBELE 7 ) & LEBPEORWIEIZ % —
T N VAR A% T 73T 5. OSVM DO i e
WRENTHI72 0T 2 HCE Uil x: =7 o 7 BRI
HL7c. NNS & OSVM (F#IRs 2> 72l ZFIH L TF
57, PEROFIRRBICKRBIEVWFIETHLEEZEZLND.
SVM TIiED® & - T {33888 2 38 L OSVM Rk I
BB E 7 7 Bt L L.

R A A #ISEIT ) N — AT A i transductive
support vector machine (TSVM) & structural
correspondence learning (SCL), relative cluster mapping
(RCM)Tdh 5. Joachims (2 L » TH#HE I N/- TSVM 1% ]\“7‘
A VHEEDNR—=AT A L L TR AV B TW5(6,9].
> 7 BEZIE OSVM X° SVM  [RIERIZER A BE 2 2 T H Lt
B FIEDO 1 2ThHEEXHND SCLIE, EARy b
WO Y —=ABRIOY =7y b RAA Tl CEWE DR
MEFMT LT, HA L ARZ L ADNY MIVEB LR
LCW5I[3]. iR L7=1%1% SVM & H L 7 v 7 B%a 38
L72. RCM (A LV AF L ABZEDA U AE LV ANFTIRT 5
EAEDELNLEDA VAL ASNDRY NLVTREL, £
DY bz LT SCL & [FIERIC SVM Z 3 3 5 [7].

Fex DIRETIETHD RAP IZHESL R AL VilfsiE T
A—=HAL ED RAP 5 W) BINER H 5. FER Tl
A=1L LAFHTHRREZTXTORAP ZFH L T FiE &
#2117 >72. CLSRAP X CLUTOS 2k~ T, i KA A
DA VAR AEY FTARZY T HTETHLNZ. RT
A—ZITHEMBZ RN T 22503 30 & L. ho~—2
TA RE LRI SRR A AT o 2% 1% SVM %3
L.

5.3 BITRBRRIZEITEIRALBEIEDDHEM

RAAL VEREZETICR N A A VT RREREZIT -T2
BA, RRAAL UEOMBICHRIRELSED I EERT.
FxILZOEBROTZHIZ, AL Uiz LW FE SVM
FRA L., Y=ARAAL X~y N RAAL VNE—T
b5 L%, “h# in-domain #E®® = M) L. o
& XTIk E=ERE & & Ofcﬁji&f«r& D, b5 KA AL
DA VAL AERIFMEAI B S, k- HER Y — A5

5 http://glaros.dtc.umn.edu/gkhome/views/cluto/

WHRHE =2y Nz, V—ARKAAf X —4y bR
A A VI B & % 1% out-domain 2D = ) L,
in-domainHE LR L LI —ARAAS L EX—F > bR
AA DA VAR AEBEERENSEL, Y—ARAAL
Dk—HEAEZX—27 > b KAAL L OUETHREZIHMELZ. K
FEBRTIZk=5LLTW5. 7 UZY—R RAAL L LR
BROMAGDEIZL > THERY 100 ffH 5 RA ALV X
20 MFEX) HbH. ¥—F v h ALY 5 EEEZ LN
Lz, FerlXARE 500 FIEOME & 7ML 7=,
F1IWZ—FHORAL LB —RARAAL T2 X —
v h RAA 2 LERBRER CEY % o 72 nDCG@10 %
KT, SVM ZHWTHIRBRSR A IToT- L &, bbb, F
AA I EITDR o T L&, 52 out-domain 5% iE

(D(S) (T))@Ii@ nDCG@10 X in-domain EQ?E(D(S)

DN HARKE L D> TNBZ ENbh D, EiFex LT
nDCG@10 & A BffE D fIZ & DAH R % % i L 72 (Pearson's
coefficient r = —0.678,p < 0.05). Z DI LT KA A LR
AU RIR DT Y, MBHEEMET T A LE2REL TN D,
Wi 5% E O ¥ nDCG@10 1 in-domain & T 0.608,
out-domain %/ E T 0482 THH71=. VLT D t WEEIT
o772 & Z A, in-domain % & out-domain iX EIZ 1T A B A
MIETE L7 (6(179) = 5.89,p < 0.001). E£7-, Cohen’sd Till
HIDENE L PRE0.68)DEA R LTS, FAAL ik
7E(in-domain ¥ X out-domain) MR IVEREIC A BT A%
H5.25Z &%, BIRmgRizcBnT F)‘%/J@F{?#M\E’Cﬁé
TEERBELTWS. FFAFC, AURRBRERTH-TH
MRBOALT X2 NIRKZT HEFT, MBXHRT —X)NER
TURIEMEL T — bR EEERLTWVD

5.4 HARMENRICEI(FEELBREFTEDOLE

FAx I RAPIZED RAAL Vil EOR—RT A4 DLk
W FER 21T - 7=, H#RIE out-domain % E @ 400 @*ﬁ@*ﬁ,ﬁ
4 FAALY x 100 7 = V) Tirbiiz. £ 2 I3HFMBER T
L DY) nDCG@10 2R L TCWA . —Iohl B Bt 247 -
745, nDCG@10 ([ZH W\ TFRiEIC iéi%%ﬁﬁ%ﬂ
(F(6,2793) = 40.0,p < 0.001), X7 —XIZxtT 5 t REIC
7T, RAP | ;5%%4/ﬁmkﬁ%%#ﬁ%nt$&
I — T &5 LTW5D 6 Hx OFiEIL NNS & OSVM,
TSVM EHEBENHD. T2, FHIC KA A VKTFEOBRREX
W L CTHEINC N TV D LD ICR BN D.

RAP |2 & 2 FEIFFFICHEFEER 5, 11, 19 12T nDCG@10
ERELUGESE TN D, BREX 51X FME S OR & H
ﬁ?é@_ﬁﬂ@8%0ﬁik®ELﬁﬁﬁlﬂjﬂ7)
ARAT 4 FT—IZEWEREDNE] THDH 7. mEKICIET
HOITHARER YR ETIZY v LV DIREN 2L, BHRMEZ 1T
HBATWERTHD. ZOHE, TESY v LRI X
STEDLY ) B7h, TOEt%E RAP IZX-> TRz D &
T, BMEMREAN LSE-OTEHRVNEELZLND.

6. TLHLESERDEE
R SCTIEIBURBR R IZBIT D KA A s O B % 52
BRI R L, & FAAL IZBITH RAP ZxficS® 52 21C

6 A H/KHEF 0.05 £ L, Holm OFEEME > CTEHEILBEZIT> TN D.
TAROBRBREMITELSFMR O TH LM, I TEHEIKEsTNS.
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£2 FERFREET LD nDCG@10.

Table 2 The average nDCG@10 for each search intent.

Inductive Transductive
Intent | NNS | OSVM | SVM | TSVM | SCL | RCM | RAP
1 0.191 0.192 0.175 0.176 0.171 | 0.177 | 0.173
2 0.173 0.249 | 0.406 | 0.277 | 0.415 | 0.406 | 0.420
B 3 0.149 0.123 0.084 0.151 0.103 | 0.084 | 0.086
% 4 0.145 0.087 | 0.389 | 0.315 | 0.367 | 0.386 | 0.395
:%)* 5 0.182 0.167 0.242 0.250 0.260 | 0.242 | 0.283
E 6 0.118 0.162 0.267 0.213 0.261 | 0.267 | 0.268
E 7 0.024 | 0.046 | 0.174 [ 0.121 | 0.170 | 0.174 | 0.168
QO 8 0.213 0.251 0.303 0.219 0.311 | 0.303 | 0.309
9 0.199 | 0.184 | 0.254 [ 0.223 | 0.258 | 0.254 | 0.282
10 0.130 | 0.178 | 0.277 [ 0.226 | 0.269 | 0.278 | 0.266
11 0.208 0.172 0.589 0.582 0.617 | 0.589 | 0.631
12 0.148 0.121 0.288 0.162 0.296 | 0.288 | 0.295
% 13 0.201 0.198 | 0.295 | 0.262 | 0.283 | 0.295 | 0.325
g 14 0.068 | 0.056 | 0.184 [ 0.038 | 0.194 | 0.184 | 0.183
,§ 15 0.285 0.230 0.483 0.513 | 0.509 [ 0.483 | 0.492
E 16 0.164 | 0.136 | 0.487 [ 0.375 | 0.496 | 0.486 | 0.486
g 17 0.107 0.135 0.418 0.230 0.475 | 0.418 | 0.440
QO 18 0.222 0.174 | 0.368 0.206 0.356 | 0.368 | 0.323
19 0.305 0.345 | 0.492 | 0.378 | 0.493 | 0.492 | 0.540
20 0.118 0.109 0.127 0.081 0.128 | 0.120 | 0.121
Total 0.168f | 0.1661 [ 0.315 | 0.25f | 0.322 | 0.315 | 0.324

XV RAA IS EAT O HiEERE U, £/, HEEHe
RO OT A MaLy g 2 REE L, FETIIFIR
MBI R AA VI MNETHY, Fi2, RAP 12X 5 KA
A VNI REE A EIC BRI Z E A BN LT, R
SeIIZIX, WU RAP & BB AT 2 ik % % L7z
WEEBZ TS, £, MBI T A MBSEAMEHIECS
ZDHEBIONT, LVFELLHAET LI TETHD.

[EEE]

KWFZED—1%, 7 a— 3L COR LSBT 1 25 AT
PRGBS D T2 D O RFLBE MR WFFRRERE - 1
Hrnc), SCHRHEERIEI R A E Q) (V=7 /K
ROBMMBH &L TNRBERFBIZEICD &S5RI o
ffge) (24240013, #F7eREH - Ehw), SCHEREER
FARsEE MR T Q) TBEWAIELCH D 7 = T IEHA~
DOF = g ORIGE | (24680008, AIFFENEE  KEH
BA), SCHEREMEE R EAR e e 4 Bh A R BF2E 53 h e T7
17— ZED < HHARRICBE T S 98] (22 - 4687, #F5EIR
FTHFMFER) CXHr2b0TT. ZZICRLTHEEZERLE
kN

[>C#k]

[1] S. Ben-David, J. Blitzer, K. Crammer, and F. Pereira.
Analysis of representations for domain adaptation. In
Proc. of NIPS, pp. 137-144, 2006.

[2] J. Blitzer, M. Dredze, and F. Pereira. Biographies,
Bollywood, Boom-boxes and Blenders: Domain
Adaptation for Sentiment Classification. In Proc. of
ACL, pp. 440-447, 2007.

[3] J. Blitzer, R. McDonald, and F. Pereira. Domain

adaptation with structural correspondence learning. In
Proc. of EMNLP, pp. 120-128, 2006.

[4] W. Dai, G.-R. Xue, Q. Yang, and Y. Yu. Co-clustering
based classification for out-of-domain documents. In
Proc. of KDD, pp. 210-219, 2007.

[5] M. P. Kato, H. Ohshima, S. Oyama, and K. Tanaka.
Search as if you were in your home town: geographic
search by regional context and dynamic feature-space
selection. In Proc. of CIKM, pp. 1541-1544, 2010.

[6] X. Ling, W. Dai, G.-R. Xue, Q. Yang, and Y. Yu. Spectral
domain-transfer learning. In Proc. of KDD, pp. 488496,
2008.

[7] S. Nakajima and K. Tanaka. Relative queries and the
relative cluster-mapping method. In Proc. of DASFAA
2004, pp. 843-856, 2004.

[8] S. Pan and Q. Yang. A survey on transfer learning.
IEEE Transactions on Knowledge and Data
Engineering, 22(10):1345-1359, 2010.

[9] G. Xue, W. Dai, Q. Yang, and Y. Yu. Topic-bridged pLSA
for cross-domain text classification. In Proc. of SIGIR,
pp. 627-634, 2008.

JnfE 3% Makoto P. KATO

PR i NE N R e i B S e IR =R i e L E Y
TEH . 200940 AT K R EEBEdE s SR S e BIL
ELRE T, FICHERBOMNIICHEE. RO e,
AART —H _—255 NTHRESS, ACMKFASA.
K& #8 Hiroaki OHSHIMA

AR AR SR 2 1 e B BN . 20074 1
I IS P e R L RS T, 1+ (FHp) .

FILU =7, ERBER, T —FX—2ADOWIFITHES. B
Hrrs, BEREEYS, AT —Z =%, ACM
#aA.

M 7 Katsumi TANAKA

AR KPP P AR 2 W PR %, 1976
TSR FERFBUELGE 7. R LH. BloT —F X—2%,
Web 1E##5ER, Web v~ =27, SAFAT 4T a7
YALEEOBFIEICEE. IEEE Computer Society, ACM, A
THRESS, BARY 7 bo o 7RSS, ERAETS, AR
T RN AP R

BART—4 R—XEEM3EE Vol. 11, No. 1
20125 6H





