HRSELE 1506
(2002. 7. 15)

VT —AN—REHWEY N1 REY
- -1 BNEEEROERICAIT T -

HEDE S T PR 21
S-S YN N
T 226-8503 HUL AKX R HE T 4259
E-mail: {nanba,oku}@pi.titech.ac.jp

ﬂIIII

ZEE

HoEL  bhbh, Y—_"ABHLOHBEREEEL TIEEToCBD, £0HF—FHKE LT, KR
BT — 7 N— Z#%@ﬁ NABZLOEERBZYH . F—~AEHwmE, oF itw«f%@ﬁﬁ®§<
@E%ﬁ AV ABIRT ALV BEDSH L. TORMEBEVWTY —RAHXERBET 210, TTHL0HISL
BEEBTABEL, RIEFNLEEL(BRLTVARLFETIERY. Z0L) ZREEZIT) 20, Z’;Eﬁ%‘ﬁf
FHITS 7V XAKEBT A, BHHELICBVT, -V 571 Ed2FHOEERLIS, NTIET -1
AN T B L EASND D, LT =R HITS 7 VT AL%EHA L, NTEOEVERILEER
FHIUE, FRHY—ARABLOBBIC o TWAEEEZLNS, LiL, HITS 7 VT X 4iE, XEMOSH -
BBRERICOAEBL, HrOLHEONERIEZELCWARVRY, 2E L ORERLEERYT 25D
FeRABYTE LTRHESNTLE D) Tlrd 2. £2 CTARETIE, MXONFLEETLHI LT, HITST
VT B E BV — A B TRIBOBER L4 R/, REFEOEDEAANL 20, ERET-70. ER
ORERE, HITS 7V T R LAY — A RCRBICENTHY, 7, BREFEZGHITS 7TV TU X A% LELHK
HHEE ELNE Z Db h o7,
F—7— K - ~_ALHIBE, FEEH LTS N-A, HITS TV T XA

Automatic Detection of Survey Articles from a Multilingual
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Abstract  In this paper, we propose a method to detect survey articles from a multilingual database,
as a first step towards automatic generation of a survey article. Generally, a survey article refers many
important papers in the domain. Using this feature of survey articles, it is possible to detect them from
a database, if important papers could be detected. We pay attention to HITS, which is an algorithm
to retrieve web pages using the notions of ‘authority’ and ‘hub’. Here, it is considered that important
papers and survey articles correspond to authority and hub, respectively. It is therefore possible to
detect survey articles, by applying HITS to academic databases and by selecting papers whose hub
scores are high. However, as HITS does not take account of the contents of each paper, authority
papers that refer many important papers might be detected as survey articles. We therefore improve
HITS by taking account of the contents of each paper. In order to investigate the effectiveness of our
method, we conducted an examination. As a result, we found that our method could improve HITS
for detection of survey articles.

key words: detection of survey article, multilingual database, HITS

—35—



1 U
T NG, HEE OSBRI L 7
TMAETL - A SN LETH L. FEFTO

Y= RABN RGO, FOTEOHZEEE T R
FRCIRT A 2 LA TEL, Lo L, =15
THEBAC D B EERATOR/m S5, MlaERIC
WL THDBY — A X OEEIEIMIRIC D 2,
t#, At DFERIEREOEEME Z 2 T, -

‘iwrgiﬁﬁgiofm<§@ambn
Z> FIT, bbRIY —NA GO 5 BER
ZHIBL THEZIT> T\ 5.

ARG BT B — A B O TR,
T, RLTF -y R— A0S ANEOER L7 — X
AEBXERBL, RIZF—_"ALHmIICEETRL T
HOH LWEREBINT S 2 LT, "REOERY
GAT—RAHBLEERT L. BT
EDBICIE, FEDOBODEENNLEL % B,
ZORS, ¥—R_RAHXOEHEOBEEZFHT LD
B DOHEDHEMTH 5.

DL BRALTY —XAF i@ﬁﬁﬁ&%ﬁ
70BN E LT, KX T, X774
NR= AP DH— NG ywa@&m&mwmo

IR TIE, —_A RN OB, WXHED
SR HBBERICEER T4, YA @mXE,
mwpitm«f%®%ﬁ®§<®ﬁ§ AT S
BLTWBEWIBEMEH L. ZORMEHNT
B _ABLEHRET 2%, $THLF5EFICB
T ABEERTEEEL, RICENGEE(EHRL
TWABHTREFITRV, 2Dk D AR EITH
72, BRFBETIZHITS 7 VT AL 1 KEHT
%, HITS 7Ty XL E1E, WWW LEZ 5
WL LEBRBETNITYALT, ) 7EITHY
TOLNTEMEINBER=T L L DNTHhHER
éh%i—vﬂ%%&@@ﬂ%2ﬁﬁ@N~7%
EZELTWD, FaicBne, £—=vU7sa
1XHHDBOEERLIS, NTETF A5
MU 2EEZONDLID, WLT—FXN— A
HITS PVITY XL %#EHEL, NTHEOB VG
BBIRT UL, PR — A B LORHIC -
TWwWhEEZLNA.

L2L, HITS 7V T X413, XEMOSHE -
WBRBERIZOAEFER L, HLrOEONFILE
BLTWwWhWwo, 2334 DEERXES
By 2@ dbd—"Afmwe LTRsnhTLE
SRR D B, F I TRFIFETIE, WLOHE
PEBTHILT, HITS 7TNVT) X LI2E 53—

A BB ORER EA R A S,

F72, HHOEORBREN R — A B VER

T2, BENEETEINIRLTTIESR
<,y<m§%fiﬁnfﬁi%ﬁﬁkféz%
A, KR TIE, WWW EICHEYT 5 HAGE
LTS NRm LT -y R IEL CEFE
BUT I R—ZARHEL, TOT—FR—Ap
5 — AT ORI ERAS .

RECTIR, FTPEEMEIC OV TN, K2
FRABZUORETEFRETS. £/, 45
ST =y R— AR VT, YA R
DEBRFIT- 1= O TR ERET 5.

2 PBSEMAR

Chakrabarti & [1] 1%, WWW XEEZHRIZ,
VI EICHYTANTEIREN ARV EL LD
NTPEBBENLF — V) 71 LIHINS 2 FEHH
D= % EE L7 ERS T OV T X 4 (HITS)
FRELTVAE., FORKNEEZHIL, (LD
NTHLEBENLA V) T AIZEETH A
[ DBEELRA—V) T4 2SHETHNTITEE
Thb] L) 20o0REILETHTEY, UT
IRT 200X FHVTE WWW XEDONTHE
EA—V YT EREETA.

Tp = > Yq
q such that g—p
Yp = Z Tq

q such that p—q
ST, pogld, pHAFqXI Y ZLTRAEE
EERLTBY, HHR—-Tp 20T, A—-V
JF Az, &, pllU ¥ 2T ETRTOR=Vq
DTy, OBRMTREND, —T1, DY
p DTy, i, p ¥ ¥ 7§ BTRTDR-Y
qDF =V U T iz, DBATERENL, Zhb
DFEAFRITH 2T, -V T AfHL
NTEZGA.
AT BT, NTA— A /I, A —
VT A BEFOMDO— ARG T L EERD
NB7zH, HITS 7TV AL EGHLT—FN— A
AL, NTHEOEVERIE ERT L, Y-
NABLOBRBH AR R D EEZ LS.
=, F= I N—ADPRA G (23227 1)
#6%&§ﬂfw%%n,HHS7ijfAd
— R AR TR O KRELFHICEENL -
/L%Lfiﬁ@&ﬁ—/U74@@n7ﬁ%§
sk B8, ZFOMONS L GEICEENL N —
Vu,ﬁ%&ﬁ#ﬁﬁ&%&wawvﬁﬁﬁﬁ%
FENRTVA 2. ZORMBEEEYRT L0,



Cohn 513 HITS 7V ) X LI ERT DT 2 LD
ANTVE., =R n = PoHBRENE T
FNX= 2BV, R—UHEOSREEMRIE n KT
OITHITEBHTES, =V U FAEENTEDE
i, 20 XILiThl & FOEBITFI OO EE
EERODLIELEMTH LI LD Do TN,
Cohn 51, ZOFFNCEBS T2 @A L, WK
BRI — V) FAEENTIHRERT 5 TR
BELTWA, ZOFPEEFEMRLT —FN— 2R
EWWW SCEICEH LR, &3k E7—%
N=2AHMOFHIIHLBREOHENRDOOLN, T
7, AEBEOF— VU T4 R=Y ) LD E
PHCHETEBLZEZRLTNAD,

3 Y—ANAHmUREDAE

AWFFE T, HLTFT—FN—AZHITS 7 v T
VAAFBHAIL, NTHEOBNY D&Y — XA H
e LTHRET S, FOB, ¥—XA @m0
BMEEETAILET, HITS 7 VT X2 %
BY 5.

31EHTIR, T —AFHIBBICHNS 478
HOFM (B &, ZOMBHEICOWTHHT
B, RICHBERLEET HOW T —_AwmXO
K EIC DWW T3,

3.1 Y—ANAB/XBRHEICHWZHFMN
o P FME (TITLE WORD)
SCERE (-] [ ¥a—] (8]
[Survey] [Review] [Trend] [state-of-the-
art] 2 EURMILNE L, V—_Aw/LTH
LEZEZOLND, FIT, INLOEM %
TEBICEURXIEF -V T 4% 1/10
(wauth) i, NTEE 10 1% (whub) K%,

o B ¥ 1 7 (ZHOHH)(CITATION TYPE)

F—NA /L, BEOTFEEELHWVT
HLVWHBZRETLENVI) AT VO
LTI HRVWDT, ZDLIRBHTORR
BRI PnweEZONL, FIT, #
HORBREO ) b THIBROEHTO
BRPEDLEEr (0<r <1) ZHX, 1N
TEx r 1% (whub), F—=I T4 li% I/T'Tjttl
(Wauen) W 5. 72720, TOLH HHET
DBBHZOHLPTE o7 HBE L2V
FIZ3F =) T AESERRICZoTLE

3720, &A=V F A EIRATS 10 f5F
TE& L7,

% b, TR L OSBROBHO BT T HEE
L[4 Rz BEES X, whT
SHROLHST 2 k%, BTN 05E
VTR L, UTIORT 3SEHOBE
B (D%, By 4 7)) F HEIICRET
AhEEEREREL, SHEHET— 5 T83%D%
HRELZETWS, 4L, Aok ch
KEBHXDBRY 4 TEBHTHL—VE
PERL L 72,

— type C (MZERIERHE)
L O R T EEONBE L%
T B2 0DBHE,

— type B (GREHIRHLEY)
B OB R % VT, 3 LBl
BRELIY, VATAREET LY

E20I

— type O (% DA
type BI2d CIiZd BT b VB

LR DR Y (DEVIATION)

Y= NA LT, WXEEIIb7z- THE
RSB ENDMEIID B 45, Lo

3, RO (B A SHERI R IRE S E
DHPAMPFTETOSIR) TE L DR E B
FTAEMICHALLEERSD. £IT, —A
HLOKI, TD X RFHLFTHOSHD
HBER OBV EEET 5. TTRLTTE
BOBBT 53 RICHRT AL EDBDR
IR DFE (L) Span; ERAIN L En &
N, KEBTORERAWTEBORY OEE
REET 5.

n (T 2
D:\/21:1(SP‘1” Span;) “ 1

n text_len

EXizBNT, Span id, WwmXPOERSNY
OFHEEEL TV, BROEH (D) 11,
AN DIEWERAER fa L ORI text len T
EHLTAZETELNS.

DI, ANVOESOELDENKRELR
BIZONTREL D, Wiz, ANy ORS
METHEOBGIEF YL b, &
BWXDF— )T AT DS (W) 12, D
TE% 1/D & (whus) 12§54,



o XD A X (SIZE)
F— A FE, ORI E R, I
iEbbe%Zyt%‘z%hé FIZT, XD
EWETL L4 DmXOES L # B L,
F—V ) F 4% L)L 5 (waun), 77 1H
% Li/ LA (wnu) 1275 5.

3.2 HITS 7IJUXLOYUR

3.1 EITHMAL A 4 BEORME v T HITS
FTNTYALRKBETE, BRLONTEF—Y
4%, UToREHVTEHET L. o
wauthj & 'U-’hubj Li’ 4 *Eig\a)ig‘]&@j_h v ]) akt
ENTANDEIFFELTVE, UTOXEHNT
NTEEF =) T4 T ERIICEIEL, &K
BN TIEDE WS DF Y — A H3c e LT
T5.

4

Tp = H Wauth; X Z Yq

j=1 q such that g—p

4
= H Whub; X Z Zq

j=1 q such that p—q
LB, EBWOHITS TV T ALDFHETIE, %
BUDF—V ) T4 HENTHEOFEE, 154
N LIS/ ILDF— ) T 4 EB L TN
THO 2 EHOFHFROKE X TH-T, F—V
JF A EENTEFEREENS. RIFFETHE
BRI 1Y A 2 VEIZIES 24T .

4 EB&

BEFEOFNEZFRDL 120, EBF{T-7.
KETIE, TTERIAVLESER LT — 7 X —
22DV THRNG . RICERB L URHIiFk e £

DFERIZOWTHRET 5.

4.1 BEERNT —EZN—XDIBE

SEAE, BE  DEFILENFH LA WWW I
O AFTEEIC > TETWD, KIfFFETIE, £
BICHWASEEZ R LT -y N— A2 LT OFIE
TR L 7,

(1) WX T — 2 DIE:

WWW BBV 2 2 fnT, ¥—7—FD
6 TH DM AEE ((“FEH or “BFRE” o
“publications”) and (“postscript” or “pdf”)) T
BHET 5. MBEMEROURL 2 2@ T T28D
Postscript & PDF 7 7 A V& IUET 5.

(2) THEX T 7 A IADEH:

Postscript 13 prescript® %, PDF i

pdftotext? # ZNEFNHNC, 7FA LT 740
~NOEWRELTSH . B, prescript D HARGE/ Ny F
GEESRE R O IIEER L DREL Ty
VARV

(3) SRITIBED R

[ 2t | [References] HOFEFNCHEH L
T, 4 D/LT 7 ANVBSBL T2 T
WE 5. RicHXHhosBiEL, 1), (1), [
EVio 2By — VIR DOWTEET S, F

72, FEANTZ 7 ANOEESITUAND SO
HEEBH GRUREREEALR L) 2T 5.

(4) RO SR - HESBBREOHA:
A5y 7 (2) T SN FERP S, DT FA
7 A NVOEEFHRE, %ﬂf)\é%ﬂ”ﬁ“é FRILD
Eﬁiﬁ#%ﬂ%hﬁ@ T, HLHILD
SETBRIZET A TVD i@%m AL DBEL
IO EEINTWAHIH @#%é.% T, A
7 v 7 (2) THI SNl 4 DF L7 7 A VOE
FHEBMRBELMOETHB R OWT, FEWL
Y=y F S TCEET AERMEREFET
5. BARMICIE, 4 OZIEERD D 6-gram *
QMLFDDATA FEELRVPLMML, IHAT
— A OEEEREIE TH 2 HER D T,
%n%m%ﬁ*ﬁﬂiﬂ THHEHWTS. =
D& HRBRES, FHRELTAT Y 7 (1) T
WES N T — yé@@%%%ﬁW%ﬁk
o TWh,

(5) SRBIBWMOIHH: :
31 THMLAFRDDFICERIV- LV H
W, ZHRAEROHMEB X UBBY A TORES

,_\

1.

P EDFIEICLY, 7T F A b3 i%ﬁmom
P (A AGE:2100 fF, 5517900 ), EEHBHRTH
296,000 1h& AL SRER LT — ¥ R — A DS

! http://www.google.com

2 http://www.goo.ne.jp

3 http://www.nzdl.org/html/prescript.html
4 http://www.foolabs.com/xpdf/



BT, CNHD 112w EEMT—% & LTH

Wwh,

SNz RLOFEE, FHEREEC WA
LT Y, ALy - Kooy - MR - BRI
ENFEOERLLEATWS. BB, wX7T—%
N AT 2R R 5] 2 BRE RV,
Sl R B

i S, BTICRTREMCT, VAT LEC
4.2 RBIE SEZ EHT 5. $7, ChOOEOHMIR
3ECHII LTk, AL ETEN S TER  treceval’ L1029 YR,
Ty = A L, A ERSUR T FEER (

ATt BN TE A=) 7 4 i a @*’XfA“;”@$§“>

BL, NTHEOFE SO LIRICHE L. HEE = PR R CIE MO ST
EERTH, 3.0 Hi Tl B A TS TR (R‘; RO SR
FHEOMIZ, KREOHMEE A5 720 ecall)
% W C HITS 70 U XA I#A L7z 4 T O
sk, FEEECERL G ORAE HTS T Wiy A5 ATk DR SR
%é;;ﬁ;t%%wﬁ6@bﬁﬁ~N4ﬁiw - (%X®¢Tiﬁmﬁiﬁ >
D/l & —
(Pjecision) BHEY AT ALY mE SN
A AR

4.3 FHMEFE
EEty bOTER

Kl o A 7 A % 8IS A 1id, FEERICHW 4 20,000

LY DOHDPH AFTH — A BLEEL TBLL
mhidhs, LAL, 200003 CICEZMEL
TEAER 7 — ¥ 2R T 2 DIFFEFICHETH 5.
Z 2 ¢, ARG CIREMET 7 — ¥ OTERIC T =1
yﬁﬁm%ﬂmﬁé.7~uyﬁ&tu,@ié
B, EROR R BREERO L —EBDOX
wr s VL, ZNhE ANBOEMYEE D REE
CEMRPARLE,ZHEL T, EMCEDOYAL
MRS B HETHY, KEET A babriary
KES 2 BT B B CEBEGOMERN 2 IESED
—DE LTHSNTWA, ABFETIE, ETHBARL
6 FEAA D i CUE S NI RE 7 =) Y 71
FIF L7, & 2C, MEHREEC LAMRLE 7
NFREDPDEEIC R B0, T VEERORIE
AHEEMNHE T TH S S L BE S 1721000 &
TR B XD, BREER»S TV T 5
B HMATE LT, RRE LT, SRR, L
0L T O NVT A ol 72,

FHZ [H—~4] [L¥a—] [B] [Survey]
[Review | [Trend] [state-of-the-art| % & ¢im

R — AL ELETRTnDLEER, &
NS OHILL 7 v FINA T, BRI, 1125
BYET—) T, F=RATHLPE) D
HEEER NFTITo72. ZORE, 15
TEHE SNBSS 112/ Lo 7. BEROE

4.4 #R

BERFEIC L ABEERTR IORT. B
W, TRTOEEL LR L RES LR ALY
T, TMEEE L ke HITS 70 ) XA
12k AEEEIY HITS TELTH S, T, X—A
S4vELT, Iy VA LIBEORRE
‘RANDOM’ TR

Mk Y, HITS 13 ‘RANDOM’ % LfloTWwab
Tk, HITS 7T R LHH — A G
HICERITH D s, 72, HITS LSt
OB EED S b, B—oEEE AV 4EHO
HITS ®H¢id, “WORD’ & ‘SIZE’ it ‘HITS’ &
Db SR EBWRILBESEONRTWE, T,
FRTOFMH W AE b7z ‘ALL (3, Recall
A 0~0.2 DX TETF WORD’ L h/HhSnd D
O, B FRVRIPEE DS O LT 5 &Il
Tx5%. LL, $RTCHOFEIEB VT Precision
fEAE L v,

4.5 EE

FRTOFFEIB VT Precision fEVME 2o T
WHBERAHET LD, 6 VATLADELL
FERAFAI. FORE, SERNICEDREEOR
YA AT V7 ENAERICHD LT
7o BRI, YRS OSE CIARICEIE Y

5 ftp://ftp.cs.cornell.edu/pub/smart




5= e HITS
0.06} O ALL :
O DEVIATION
< & SIZE
m---B—a. A TYPE
. ® v WORD
£0.04l \ % X RANDOM
.§ |
&
0.02f
KoomoeKene
% 0.5 1

Recall
B 1 = A GRS R R O R

INTAEDTE L I nEasrTh, Moper L kT 4
ENTEPKE L o Tz, IO LS AL,
Cohn & DEFET 5 HITS 7V TV XL ORGEMN,
Thbb [WRE LR DHESTEROVLTE
PHERIN TV EEE, 2R HSRERIRD
BhSFONT LA — V) F A ED, B2 X
D AT IEEICRE 2 AEAICH A . E—
4 5. EBE, T IS LU, —RXHhD
WREEEO, W 7.3 b, FHEERETIELS
e, EECEESDY, 0L RS HE
OB BBBOBE DR RIS T LE o2 L
Hbhb, TOHEPYEETSL—20)EIE, Cohn
AT TVB LI, MErOHETHIES
PABEICAELTBE, BB -V YT
EENTHEABHTAIETHDE, b)) —D2DF
i, BLF I R=ADEHLOLT — A5
THBHET L EVIEBRORTELRET I LTH
3. ERIZI DT = R—= AR5 — A 7
THRETIEEYEZDL L, I—FHFF—FRX—A
HOFTRTOF—_A GHERET L v o 7RI
MELICCL, LA, 2—FFF—T7—F& A
HLTHIREL, FORBEOPITH — A

DBHIITHKRIET A L Vo ERKZREOHD, LD
HEMTHY AR TH L. F—7— FREOHKER
3HLBREAROTEL LR IPEDLNT NS
EEZOND D, MEKEL LY —_IHIE
BT B E WS ¥ Z271E, Cohn HDFHEICBLT
b, ERSBINATHEEF -V ) T4 EEEMT
LI LM TAEEZONSL, BRELT, Z

DL LBETEREITH 2 & T, Cohn b ASH
45 HITS 72 AL ORBEN TR 5 &
Eribnb,

5 &b

AEFFETIE, =AM mLOEBRIEZIT) 72
WIZ, F—_ABLOFH OV L Or O EERE
L7-HITS 7 VTY X LQFEHEZREL, %
SERYT— I N AR HCTERYIT-7. £
OFEE, HITS 7V T X AI3H — A oW
WHRTHY, SOIREFEE, HITS T TY
AL UH/ETELI LNtz LoL, i
20 L ICHBREO S VIS OmICE,
OHEHOFR L LY S NTERF -V ) T 4 ELHE
WIS A EMICH Y, IhrWEEDs O
SEIBIT B Y — A BRI IEE O T O ER
W5 T\Wh.,

IOERYET LI, 200FEIELLN
5., —OlRdL D UORLESEFTEHEISITT
BREFELZEHTAHLEWIHETHL, bH—>2
i, BT — 7 N— AP T RO — A GHYL
AT ALV EBRREFTRETILTH S,
BIEZICE LT, B2 Cohn & DT RS
B0 LTHITONE, BHICELTE, £
FTF -7 — FRBEETV, RICEFHEROTPS
F—RABLERB TS Vol - FOME
FHEIC N ERRESELONS., F—T—
FREOKRIZ, HABRENTOELL 7258
EHENTVBEEEZLNLZD, ZTOL) R
FTEREITH 2 & T, Cohn HH¥EHHEY % HITS
FNTYXAOBBIOBTELEEZ LN,

A, T THeR7z HITS 7V T XA D
HEOWRFEL, LB VAT LAOFMS
BIZOWTHE 2179

B, AR TERICHWEEERLT -5
X Z 3 http://presri.pi.titech.ac.jp:8000 7> 5 F]
Mg TH 5.

ARG O —EIE AR B MBI € (FFRIT7E R
B|EHE) DB EZFT TIThh 72 b DTH 5.



SE 3k

[1] Chakrabarti, S., Dom, B.E., Gibson, D.,
Kleinberg, J., Kumar, R., Raghavan, P., Ra-
jagopalan, S.; and Tomkins, A.S., “Mining the
Link Structure of the World Wide Web,” IEEE
Computer, Vol.32, No.8, pp.60-67, 1999.

[2] Cohn, D. and Chang, H., “Learn-
ing to Probabilistically Identify Authori-
tative Documents,” Seventeenth Inter-
national Conference on Machine Learning,
http://www.andrew.cmu.edu/"huan/, 2000.

[3] Gilbert, G. and Sparck Jones, K., “Statistical
Bases of Relevance Assessment for the ‘ideal’
Information Retrieval Test Collection,”, BL
R&D Report 5481, 1979.

[4] #Epdimn, BN, ShxEosRIEHRE ZE
L7o¥ = A GBS ¥ A T A DBI%E B
SREFEMLFE, Vol. 6, No. 5, pp.43-62, 1999.

[6] EEMEREM, BATE, “WWW LOSSiERT
F— 5 T — NI Y AT A DBIR
LMY 2 55 64 MEEKRKS, http://oku-
gw.pi.titech.ac.jp/ nanba/study/ipsj2002.ps.gz,
2002.

6] ARAIESL, IR, “RFZCRFAM - AFes - oF
GERERE - RFEICBIBHA FI4 v - A%k
A&, 2001.



