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Abstract

Analogy 1is often used in the domain of law, since our system of legal rules is always
incomplete for particular cases. Lavyers try to to find a similarity between_the requirement of
a case and legal rule, and they make a hypothesis, which Is similar to the original legal ruje.
This paper first analyzes a real case of such an analogy. and then proposes an inference schema
consisting of both inverse and standard resolutions. The inverse resolution discussed here is
performed by an absorption operator introduced in the study of constructive induction. The paper
also presents a procedure to perform the inference under the assumption that the legal system
of rules has a rich enough knowledge to find a similarity between the requpirement of cases
and the rules.

1. Bewnic Emaﬁ%#%ﬁ@%ﬁﬁan%%ﬁ&tr%ﬂ?
5mfﬁaoﬁﬂﬁﬁm\55$ﬁ%ﬁﬁﬁéfa
Eﬂﬁﬁ@&ﬂi?@ﬁ%&LTﬂxﬁﬁﬁﬂﬁfﬁﬁﬂﬁhﬁ&ﬂhgém\ﬁwmﬁmoﬁmoﬂ
f6CBR%&77u—fﬁ$5°chmﬁL\ﬁ;z&mbtttbamﬁgﬂﬁﬁﬁk§ﬁﬁ?aﬁ
wmm&ﬂﬁﬁfgauB$¢F4voxE&Emzﬁmbao%nuuoo77fywayvbao&
surm\Eﬁ%nawmﬁﬁﬁmﬁﬁﬁu&ﬁ%uﬁmwﬁwaﬁﬂﬁﬁmﬁﬁmhtaﬁﬁ(u%
ﬁUthaoﬁﬁoﬁﬁﬁm&m\55$WEﬁ&(m)&E%&@&mmmﬂﬁﬁm&mﬂlm%é
(U?ﬁ»UE%T)ﬁ%TééﬁﬁﬁﬁﬁtQHﬂéo
WEE. TORPEBEULABHEED Z5ML - E%Eﬁu$#oﬁﬂA'(a’)&%@ﬁ%&
»(ﬁx%)#5\%®$W®tb®ﬁthw—w*béﬁﬁ(E%%%)B(a')é%%ﬁﬁﬁ%
%Eﬂ(—EG%ﬁ)L\%h%ﬁ%?éi&fb@E(Eﬁﬁﬁ)%ﬁﬁ?&@?&%oﬁl@iﬂ
50cn%&ﬂﬁ%aﬁﬂoﬁmwmmuﬁﬁﬁﬁTﬁ&@xéuﬁﬁﬁﬁﬁﬁﬂsnso(mﬁuo
E@$ﬂ@ﬁ®ﬁuﬁmouf*bénao$wﬁﬁ%ﬁ#kéna)
R HIBlc s s BERRABEMONMFcE TS | & SRR EESBE () oM TE 2 ZORE
ﬁﬁﬁ@ﬁﬂﬁﬁé%ébmt‘ﬁﬁoﬁﬁmmﬂmmm%ﬂﬁmiaoﬁ\ﬁﬁﬁimﬁ%%A&ﬁ
ﬁatfﬁ%ﬁﬂwﬁﬁﬁéab@ﬁwmm%LrEQ$WN&®EMET55°¢ﬁb5\A&A
Eﬂﬁ&@%ﬁw%ﬁu\&ME%om%ﬁﬁ%ﬁ'wﬁima?~ﬁL\¢oamﬁﬁcnﬁﬁbﬂo

ﬁL\BaTEMﬁﬁmﬁ%mmxayfomm@ﬁAﬁa%ﬁUhéﬁ&hi%ﬂEﬁ%t%ﬁ?

Eﬁ—jii%ﬁﬁc&’&ﬁﬂfl&i‘z)o brtiThra,
coxau&mﬁﬁuTﬁommﬂﬁ(ﬂz)w
2. ENFEORTIED &orfoﬂﬁﬁmﬁé&eiac&mﬂﬁ?aa.

Eﬁmomﬁmsutu\&mmﬁmmﬁmﬂa
3nao¢mb5\w&§E@P$%mE®&Mm

aN— HIERRAREL R Ties ARBAE[EEL t-2-37

219




ISFEEATAERSLEAS (E5ED

1 ERIE YLD HE & B H CSEHL . CEBRCHEHBERESEARL, &
et - NICKHL A R CABIE HIRB B0 RSB F g 4
R i ) ) ATNECEWEMRL . oW LA
Hi L a’ (0 ﬁiA@ﬁﬁﬁiCELBi’a‘&UC‘iEﬁﬁﬁ%ﬁLf&UC
) EEFRLA,
HiEoidad . AT (a') (2)
——————————————————— RiE0 4% (RBHF] -
Wk : B (a') () OHEFLAEUTHLLEBOBBERR MY+
: 3.

REGE: X (A7 (X) =B (X)) () QFNEO BERF OB C Wt BEOE =ik
B2 Tdl&MTERTL,

o o o CORXT RBIRI ik, EHLARL T
A~ a a0 B R, TAHBTHORBERCHE. RERFLEES

ADHRERTH D . BENTORYIERTAD

V1=‘\\N//” \\»/// tV2 W, CCCHBROEDERET 3. RARTC

A A g £ BRMAHEEMCRMHTES (1) o L

= we  me 2 L. 2EDOBYI . MERERTRVERRTRTE S &

OBEON—1 OIS A- EERSHV (BB BSHECHERLIBT L
BTEZV (2X)

ERORARTI Y7 v s vORRCHONZWR HR :

EERAMICR—RT 25, BRONBRBVTIRA REFOAKF2ELNEAAL . AlXBYHFY
—~B&A' -BEANEL, F¥A—~a. a—B. BERBLADL - A EE L TESOE=ET5
BLUA' —a EHAHELTRHBCENEET 53CRMMLIBUVWEDERET S,

HBITHL. CITR.OA+BHEANT. DA

aBLUQA" — o BHENEYH ShBBARE My 3 ENAROREERILL2ITS>. BTk
A" »BERBRELTLTRD B ENEBETHS ,WTi. AL..., An—=BEERTGX . AjERE%:
LEHB-T.@a—BiROA’ ~BEBLLHOR RTELBIE . BEYREZRTUERE, Tl
MW&ﬁmébrmEdﬁen%oﬁMﬁﬁ@%mrﬁﬁ%ﬁ@ﬁ%%ﬁ?ﬂﬁwmwataoﬂﬁw~
BH5PEMEVIREER, VIBEFWEERDD NeELTR ., BSBE (F9) 2hodEcaii(t
RIEETFoTVBRTERVN, Avaho A’ — TEHBEE OBV — L ofiic ., BESRBL— P
alRBHBOa DEERENALOL DOSHE LT RIEBI V- MEOEZI T, Tz, FsiH
BT ERERLEV, Cok I, BRI REEERTAER (CCTPRESRECREERY ¢
BHEZERC LML v — A ORIENS - xE) oBE&EL, AL..., An~ B o g bR

LTEx3, RE>TOWEHEPAERTETE, B BEENTROR
REZLLTHEFS I L 2 HABRERES % 0851t
3. BtARYH OB LTHYS, $ABRbicL TR SEHOMRE .

HEBERETE B2 BB - BEEL A,
By Lifsonr. biBicsil 3 RBFufode )
BOPERBASE RSO TVEIRES 42 Fo T O ERBT BWH .
L b U —F v Iy — 2 0bhs boTh s, EE(@Lug?%“QAli[ﬁtx”L
(RUFERBEREFREMRE S (B2 e DM [[FHE: AL HR: X)),

() B1078. {2 9%8 A2 0 BB/ ik FAAHBERE (ids, ([M¥F:0, Bl
HE) [ X1,

W BT (ids, [[B3EH:B), [M®:X1D),

%3 : 4= . a .

AR, ODSOMBOFEXHEVWS LB, =0 i;g;ggfﬁgg:[ﬁﬁ'c]‘“”"
FEREBRTIRBMTVC Db LE, O .[M# :xﬁ)'
SBRBUTAHEBEBETAC S ERKEL., B BB (C. idd) ) '
CNEBELL, ¥Dk. BREOZEZHE==8¢c ™ !

220




I AT AP SLRAS (5E)

Biho 4421 :

By (%L, ([M¥E: (X, YD,
BAE (xEH, «ZHD ,

24 (xR, [[M%FFE: (Y, 21D,
ER (Z)

— AR (X, Z, *Z2HD

(XRZ BT - RRHOOMHEERTETV)

VI-RR iR, 2@t~ BERSTcws 554
HORR e ODMEUHFET 2. fIAHE. LUTobo
EHIFHEEMNTES,

V1ERof (VIioBFELER)

349 (+1,+2) = IWETREL-D

WEETTA I, UNEE: X, 11, (&0,
BN BB, 25,
AT RCI12, HEEE: [¥..2)), (R 01,
B2, [lurt: «1211)

= FHATREN, 2,12

RO4%- 214
3N GIONL, (LB Lo, o¥1), IHR WD,
SR AR, 325,

e 12, LILWE: Loy, 200, (380D,
B2, [lwrt; +[2))}
= RHATRER, 42,12

CHLAERENERRL— LN+ 2 VI-BE
OPHAADOATIE ERBX EBRL— 10 LEE
TEANPNM—NEXLTOVI-BEETRERN S L
HELHIT, FROLI>ENVN-ABBEENS 5,
RE (X, Y) ~&EBRTH X, Y)

ERTH (X, Y) ~BETH (X, Y)
BIEEBERRIE (X, V) -BEREERE (X, Y)
BEREI (X, V) -#EATA (X, Y)
EWERTH (X, Y) -8ETH (X, Y)
BiIL (x1,[[BREF:*xB] [HR:+X 1))

— FR(IT, ([{HF: %11,

[#R: *BID
PREHE(rid2, [[BrFHHE :«AL [XR: +X]) .
B1e (x 1, ([BIEE:+B, HF:+X]]D)

- HEHE (id, [[XE:%1]],

[T xA1D

(CoV—nid, XOFEEKAT., XOBE* 1
DEWKENBTHIUSE ., BIE*x | OEEIRAT
HBHETEL) )
W~ (BBFRFR)

ZE) (1, [([M¥EHF: X, Y. [H®: Z]1D),
FAR (#1dl, [DHR: #2245], [FR: «EREIEHE])),
A (+1d2, ([0S #3iG), (88 +T1E]ID.

$REA IR HIF

At (kEHkE, *EZH) .
COFRNV—VEEREX P OEBICL-T
Ry, 7’on, HIE, L—H - BBE

\/ 249, BB, &8 ~ IR
R, #R, RE, T—K, #8 —~ B

HAMMMTE., XS VI-REE 2HEBIGL TR
t-THNOHEB:2ES,

BT
\7\ ERTH BR EE LB EB—B
By, ®or, HE, L, 8 —~ B
4. BEVI-B{E: LToHS
AR HEISE WEAELHWAENRED-»0
—oOHEHRERRT I —A¥IT. VI-R{ETH
DRELIN—NVEDEREE L TEDILELT.,

EEORHERT{ET 2, CoTRAIMABLIEBREVI
BEEERLTA S,

RE> : BEGXR . ERVEERZ TR ELEp &
LT p (x1,..., xm) «—Bl,..., Bk
OREREH 2,

BRiE2: T¥xIZEHSBL,..., Bxodiic pig

HEBET2LI3EEERTL, DT, yIiEE:EY .,
HEOREEFs THT ET 5,
ER (VIERE) SHOoWHETER >0

Cl:L+AL..., An &

C: p (x1L..., xm) — (AlL,..., An) 6,
Bl,..., Bk

(o DA

C2: p (x1..... xm) —BI1,..., Bk, L&

HNT 2 6DEVEBELFU. V (C, C1) =
Clt#H o CITO HRAEET . ESIVIERHE
T, TEOHKEMAT LOE VIR LT,
HWRE: FspeT »o LHEIFBEAHTHS,
BoMiThR~<kdic, VI 288 E. KL TH
BTACLB—WREHNETHL, CHEBREV] 8
fE&E LTE#ET S,
ER (BEVIEE BAohAhI. Fs BLU,
C: X<D, A 5 VIEfEDOH

V (C, Cl) =H!l,

V (Ht, C2) =Ha2,....,

221



1 ERA TR 2 LEAS (G55 E)

V (Hk-1, Ck) =Hk ggeﬁggm&ﬁ‘(ﬂ‘s&’é‘ﬁ?mf\ LT OTkkE
THONIBEROENHK 2Hh+ 3, TERTECCLUD,
ET, CCTRIHILEBBVIREEERT BT %ﬁ&bﬁ%§%§§§%Z§A®*%®%ﬁﬁ%
HELLUTTHELNF . GEVI Bffodfiaz [-Ep (f (x)) i&p (t (a) )ﬂ?ﬁ?ﬂ]%}%{%ﬁnﬁ
o, TEMIc4 2 %78 2 % H3: Al, A2,.... —-X &
'ﬁijﬁ.égﬁ MY ZHAMAERIFREE 2 ¥R X. Th FA1l—p (f(x ))Jb»'JThU Fs Fp (f(a))
920 CHEBCEDHHLALTE, COEE VI
g L e B et
i B X,CFS Fs, BT Z,... c 2 x i
oz‘t’;:t*ﬁgﬁ@mﬁm; HER E55EC LARAG = (1/1(2)] ok o CHI S 2
begin gbm~ﬁk6%ﬁﬁtfawmt®ﬁhg$%ﬁ
nd_choose As -+ X in Th : °
nd_choose maximal partial matching (Bs, @) ' 5. B9 Y
vhere Bs subset A )
let T=1814,..., Bk&, vhere Bs=H}l1,..., *ﬁ‘i EB’]E?EQ/XTA{B(DrbCDﬁEV’\
BX VORBERERE L . KRRORBERT 2
call abduct([B1,..., Bk]) (1) FARA YR b—Nd B2, KHECHIEL
ende EWREE— BV — A~ ERLTHC S &N
tRoFESKEshe. Ble..... Bk& , RECKRHETH D, Tic . BB T, S
(As - Bs) 8 —~X, — (As - Bs) 9 o LA 2RI PEO-—-RBPEEE B0, TOEMMEKEL
-TB14,..., Bké oaERETHhIIVHTHS, LHAEHhEOYNE(NR D, BRATMHELL D

7. E#gﬁ!iﬁ‘?‘égﬁﬁ}vwf.‘/ﬁ'(partial ma DAH=XLHEVREBRIISBICN S, £hic
tehing) SR C TR\ UTORMFERKS B0 B 3| CiapoBslHN e 0> BAKERIRE, &

REX AL Aw -~ X EAUHEBERT  namgoxs @A 3Bk onCREEHD
hEBPFsMLT, BHE (AL..., An} @ gz

MHAMEBSsT FyuThEBsO L3 p 0 BNELET 2
LOUERILT P ABEBsERDL, COHIC [ ik
R.7raBfs5oasMEEANL AL.... An
|ORSREDONFHICBWT, FUTh 3B

. (1] Raraguchi,M. and Arikava,S. {(1986): A
SEBBRUBIERDIFEREFTALIFSTH S,

Formuiationof Analogical Reasoning and its

BECREVI-RELUTOFHE TSRS Realization, J. of JSAI, 1, 1, 132-139.
abduct(List_of_goals) . (2] Russell,S.J. (1987): Analogy and Single-
begin Instance Generalization, Proe. dth
if List_of_goals %Y X + then KXY ; International Workshop on Machine Learning,
let List_of_goals={ Al]Rest] ; 390-397.
nd_choose_possible_ & ¥R:E(p) ; (1) [3] S.Mugzleton and ¥.Buntine: Machine
check Th, Fs 3 x p (x) Invention of first-order predicates by
if fail then %&B{ inverting resolution. Proc. Workshop on
let Th, Fs - p (t1), Machine Learning, 339-352.
vhere t1 is ground : [4] S.Muggleton : Inductive Logic Programming,
nd_choose JHIMEIL t of t1 \ Proc. ALT90, 42-62, 1490.
vhere t@=1t1; ' (#E2) [s] EH— (1991): B+ 21— v 2740
prove Th = ¥ (Al—p (t)) HGBRBOWMRHEB L KT MY 2 9EWHNRES
if fail then &M ; (BRIRRIBS) ATHLET
call abduct(Rest8) (&3)
end
E1 e TEOHREDZJEBIER, 50U »
B CATBLCLbELLN S nd _choose_pos

222




INVHFEATAEES2EAS (BSED

FHI~ — 2 HERREE R O SIS BT 2 59 & SR

Analyzing and Evaluating the Performance of a Case-Based Reascner

A T *1,%2, R B *1
Shigeko, NABETA, Takao TERANO
1 FEARRARBREE o X 7 AREHR, *2 $2a—xx (8
*1 Graduate School of Systems Management, the University of Tsukuba, *1 MU-§ Corp.

Abstract

A case-based reasoner (CBR) solves new problems by adapting relevant cases from the
library (case-base). When we use CBR for practical applications, we usually meet several
trade-offs between CBR systems and conventional ones. In this paper, we give critical
analyses on the nature of CBR, and propose quantitative measures to evaluate the per-
formance of a CBR application system. To verify the effectiveness of the measeures, we
have some experiments on a system: IRS-CBR (Intelligent Information Retriever with
a Case-Based Reasoner), which adapts the CBR method to the task of information re-
trieval for financial statistical databases. From the experimental results, we conclude that

IRS-CBR has the advantage for improving the performance of conventional information

retrieval systems, and that the measures are useful. We also suggest some guidelines to
estimate the performance of CBR systems by the proposed measures.
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