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Abstract: Personalization poses new challenges to digital library. How to describe users' preferences and how to
support preference queries in digital libraries are among the top demanding tasks. A strict partial order preference
model has been proposed, and a series of preference generation methods have already been developed for relational
data. However, the semi-structured data stored in digital libraries make it more complex to model users' preferences
than its counterpart in relational databases. The partial order preference model cannot suffice to support such
complex preferences. A new ontology based preference model is proposed in this paper to overcome this difficulty.
This model describes the documents along with the preferences regarding the documents in the digital libraries
using ontology, which allows both the structure and the semantic of a user’s preference to be fully represented. A set
of complex preference operations have also been provided in the model to support the personalized query and
recommendation efficiently.
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3( ) C R C ,rel:R—->CxC
, , H=(C,Rrel) cC, C C
, R Ryrel(Ry)=(C1.Co) Ri(C1,Co).
A ) :
5( ). C R C
rel:R->CxC , C , H=(C,Rrel) C,
c, C ) R Ry, rel(R)=(Cy1,Cy) Ri(C1,Cy).
6( ).
70 ). )
8 ). Or (Cr.Vr.Re relc,mapy). (1) Cr (2 Vr
Cr ;R Cr ; (4) relc :Re—>CrxCy
,DOM(Rc)={ attribute_of,composed_of,next_to}. C;,C,eCr attribute_of(C4,Cy) C,
C, attribute_of , , C, C; ; composed_of(C,Cy) (o]
C, composed_of , , C, C next_to(C,C,) C,
C, next_to , , C, C, .
Ci.CieCy, next_to(C;,Cy), CyeCr, composed_of(C,,C;) composed_of(C,,C)) .Cr
.(5) mapy
V1eV+,Ci1eCr,mapy :Ci >V, Vi, C , content_of(Cy,V;).
2 ontology
2.1
ontol ogy
" ontology ,
9( ). Vg ,STR VVvie{Vj|vje STRAV, e V1},
Vi=a12,a3... 8,8 (1<i<n) Vi @1 Aerm-1(k=1,k+m-1<n) v V'1={v Vi
Vi Vi AV }, N term.  V"={ Vi Vi,
AV Vi AVi Vi AV 1, Vi term. Cy=Vr
UV UV vieCy
10( ). C R C (correlation ),
rel:R—>CxCxVAL , , VAL H=(C,Rrel)
cC, C C AV rel(R)=(C4,C,,V3) correlation(Cy,Cy)=V;.
11( ). H=(C,Rrel) , C={ Vi Vi, AVi Vi
Vi AV }, H=(C,Rrel)
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12( ). pcon=(c,v,cond,L)
@Dc v c ,conde{<,<,=,>,>,#,contain,max,min,around,semantic_contain}
c Vv cond , Y, .Le{0,1} cond
()] D), pcon=(c,v,cond,L)
2 pcon Jreal , fun: pcon—real
(3) c=pcon; ,v=pcon, ,conde{A,+} pcon; pcon,
,Le{0,1} cond ()] D, pcon = (c,v,cond,L)
A+ , )
“m ' :
‘g , pcon
o pcon
, pcon . pcon .
) cond(c,v,L)( cond
3 cond(c,L)).
13( ). P=(Cp,Rpc,r€l e, Vp, PCON) ,Co Roc
Cp ,Rpcc{ attribute_of,composed_of,next_to} .rel ,.:R,c—Cpx C, ,
Vv, Co ,\Vo,cSTRUNUMUCONCEPT,
STRNUM  CONCEPT .PCON
, ontology.
2.2
b 1
, cond(A,val,0). A ,val A ,0 cond A val

,conde{<,<,=,>>,#,contain} .
1 cond A val

term
cond(E,val,1),E

term
val

cond(A,val,1),A val

cond E
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, (c,v,cond) cond(c,v), cond
, (c,cond) cond(c).
, P8 P . Px<py X y
y!(x<py) y X ) 3 : X y
X Xy Xy ( X y)-
221
14( ). P=(Cp,Ryc.r€lpe,Vp, PCON) , PCON={(c,v,cond,L)},
ceCp veVp c conde{<,<=>2>%} Cc Vv L=1
cond
P X<p y iff !cond(x.c,v)Acond(y.c,v). X.C,y.C X y ¢
,cond(y.c,v) yCc Vv cond ,lcond(x.c,v) XC Vv cond .
:P=(Cp,Ryc,rel e, Vp, PCON),C,={ , }.Roc={ attribute_of} ,attribute_of( , ),V,={8},PCON={(
,8>,1)}.P ] 8
15( )- P=(CyRuc.r€lpe,Vp, PCON) , PCON={(c,v,cond,L)},
ceCp V=J,cond=max ¢ L=1 cond
P X<p y iff x.c<y.c. X.Cy.C Xy c . ,C
:P=(Cp,Ryc.€lpe, Vp, PCON),Cp={ , }.Roc={ attribute_of} ,attribute_of( , ) V=3,
PCON={( ,J,max,1)}.P , ,
16( ). P=(CpRpcir€lpe,Vp, PCON) , PCON={(c,v,cond,L)},
ceCp v=g,cond=min ¢ L=1 cond
P X<p y iff x.c>y.c. X.Cy.C X y C . ,C
:P=(Cp,Ryc,rel e, Vp, PCON),C,={ , }.Roc={ attribute_of} ,attribute_of( ] ):Vp=3,PCON={ (
J,min,1)}.P , ; .
17( ). P=(Cy Ry, rély, Vp,PCON) ,
PCON={(c,v,cond,L)},ceCp veVp c ,cond=around ¢ L=1
cond
P X<p YV iff distance(x.c,v)>distance(y.c,v). X.C,y.C Xy c
vedom(c), zedom(c), distance(z,v)=|z-v|. c v
. , c v, .
:P=(Cp,Ryc,r€l e, Vp, PCON),C,={ , }Roc={ attribute_of} ,attribute_of( , ):Vp={ 10} ,PCON=
{( ,10,around,1)}.P , 10 .
18( ). P=(CpRuc.rélpe,Vp, PCON) ,
PCON={(c,v,cond,L)},ceCp veVp c cond ¢ v =)
L=1 cond
P X<p Y iff X.cEvAy.C=V. X.C,y.C Xy C . c
v . , .
:P=(C,,Roc.r €l pe, Vp, PCON),Cp={ , }.Roc~{ attribute_of} ,attribute_of( , ) Vo={"
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"},PCON={( " =1)3.P , “ ”
19( ). P=(CpRpcir€lpe,Vp, PCON) , PCON={(c,v,cond,L)},
ceCp veVp c ,cond=contain ¢ v L=1
cond
P X<p Yy iff v&x.cavcy.c. X.C,y.C X y c
, c % .
:P=(Cp,Rpc,r€l e, Vp, PCON), Cp={ , } Roc~{ attribute_of} ,attribute_of( , )\Vo=
{“personalization”} ,PCON={ ( ,“ personalization” ,contain, 1)} .P ,
“personalization”
222
20( ). P=(Cp,Ryc,r€l e, Vp, PCON) 4 PCON={(c,v,cond,L)},
ceCp veVp c ,cond=contain ¢ Vv ,L=1
cond
P X<p Yy iff (v&x.cavcy.c)v(correlation(x.c,v)<correlation(y.c,v)). X.Cy.C
Xy .correlation(x.c,v) c \Y . v
v ; % . v , .
:P=(C,,Roc. €l pe, Vp, PCON),Co={ } Roc=3,Vp,={ “ personalization” } ,PCON={ ( ,“ personalization”,
contain,1)}.P , “personalization” .
21( ). P=(Cp,Ryc,r€lpe,Vp, PCON) , PCON={(c,v,cond,L)},
ceCp veVp c ,cond=semantic_contain ¢ v
,L=1 cond
P X<p Yy iff correlation(x.c,concept(v))<correlation(y.c,concept(v)). X.C,y.c
Xy ;concept(v) Y ;

correlation(c,concept(v))= Zcorrelation(c,vi )

V; econcept (V)
c % , C v
:P=(Cp,Roc.rel e, Vp, PCON),C,={ 1 Roe=3,V,,={ “ personalization”} ,PCON={ ( ,“personalization”,

semantic_contain,1)} .P ) “personalization”
2.3
231

, pcon=(c,v,cond,L) ) v

e pcon

a) conde{ max,min,around} : (pcon)=1/(1+distance(c,v)).

,distance(c,v)=0, c Y v c
b) conde{<,<,=,>,>,#,contain}:

pcon

0.5,
y(pcon) = { 0

1
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e pcon
a) conde{ contain}: y(pcon)=correlation(c,v).

,0<correlation(c,v)<1 c \% , |FIDF

b) conde{semantic_contain}: y{pcon)=correlation(c,concept(v)).

,concept(v) v ;correlation(c,concept(v)) c concept(v)

, € concept(V)

e pcon
a) conde{ A}:pcon)=ypcony)+{pcony).
,Apcony)  Hpcony) e
b) conde{+}:(pcon)=pcon.
22( )- P1=(Cp1,Rpc1,"€lpe1, Vo1, PCONy)  P2=(Cpa,Rpca, €l pe2, V2, PCONy)
,PCON; pcon;=(Cy,vy,condy,L;),PCON, pcony,=(Cy,Vo,cond,,L,).P Ps
P=P1AP, , P=(CpyRpc.r€l e, Vp, PCON). ,Cp=Cp1Cp2,Roc=Rpc1 IRz,
rel pe=rel pe1 Urel o2, Vp=Vp1Up2, PCON=PCON;UPCON,{ (pcon;, pcony, A, 1)} .P=P1AP; P, P,
P , X Y X<p Y iff X<p; YAX<p, V. . X y
X X y.
23( ). P1=(Cpr,Rpct,r€lpe1, Vpr,PCONy)  Po=(Cpo,Rpcz,r€l pe2, V2, PCON)
,PCON; pcon;=(cy,vy,condy,L;),PCON, pcon,=(Cy,Vo,conds,L,).Py Py
P=P;-P, , P=(Cp,Rpc,r€lpc, Vp, PCON). ,Cp=CpUCpp,

RpcszcluRpcz,rel pc=re| pclurel pcz,Vp=Vp1qu2,PCON=PCON1UPCON2L){ }/(pcon1)+}/(pcon2)} P =P1'P2 Pl P2

. P , X YX<py iff
A(X.C1,vg,condy, L))+ 1{(X.C2,V2,c0Nd2,L2))<p{(Y.C1,V1,c0Ndy1, L 1))+ A(Y.Co, Vo, 0N, L o)), 4
24( )- P1=(Cp1,Roc1,"€l pe1,Vp1,PCONp)  Po=(Cp2, Rpca, 1€l pe2, Vo, PCONy)
,PCON; pcon;=(Cy,vy,condy,L;),PCON, pcon,=(Cy,V,,conds,L,).P;  Ps
P=P1&P, , P, Ps, P=(Cp,Rpc,r€lpc, Vp, PCON). Cp=Cp1UCp2,Ryc=

Roc1URpco: M€l pe=T€l o1 Urel pep, Vp=Vp1 UV po, PCON=PCON; UPCON,{ 61(pcony)+ 5, (pcon,)} o &
, 0<6,<6:<1.P=P1&P, P, P,
\ P , X Y,X
<p Y iff Sp((X.C1,va,c0ndy,L1))+E/((X.C2,Vo,c0Nd5, L)) <1 A(Y-C1,V1,c0Ndy, L1)) + S ((Y-C2,V2,C0N2, L)) ,
%
2.3.2
P,P1,P5,P3 AT &
: P, PAP=P-P=P&P=P.
‘PiAP=PoAP ;P Po=Py-Py.
P1&P,  Py&Ps, P1&P3;P1-P,  Py-Ps, P1-Ps.
{(P1AP)AP3=PIA(P2AP3); (P1-P2)-Pa=P1- (P2 Ps3); (P1& P2) & P3=P1 & (P& P3).
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“Alexander” “personalization”

P1=(Cp1,Roc1,"€lpe1,Vp1,PCONy).

,Co1={ , , , }Roci={ attribute_of,composed_of},
attribute_of( , ),attribute_of( , ),composed_of( + ),Vp={"“Alexander’} PCON={( ,
“Alexander” ,=,1)}.
P2=(Cp2,Roc2," €l pe2, Vp2, PCONp). 1Cpo={ , }.Roco={ attribute_of} ,attribute_of( , )Vpo=
{"personalization”} ,PCON,={( ,“personalization” ,contain,1)} .
P3:(Cp31RpC3vrel pC31Vp3lPCON3)' 1Cp3:{ ’ 1 } vaC3:{ ComPO%d_Of} 1comp0$d_0f( ’ 1 )1Vp3:
{“personalization”} ,PCONs={( 1 ,“personalization”,semantic_contain,1)}.
P4=(Cpa,Roca, €l pca, Vpa, PCON,). ,Cpa={ 2 },Ryca={composed_of} ,composed_off( A AVAVES
{“personalization”} ,PCON, ={( 2 ,“personalization”’,semantic_contain,1)}. 4
P=P,&(P5-P;)&P;. ontology .Ontology ,
) 1 ontology
, Ontology
Document
Attribute_of Attribute_of
, /0@%)\
, TitleQ) ™ Chapter —---->(OChapter QOAuthor
semantic contain Attribute_of
.Ontology «personalization” 3 %Name
*“ Personali zasjon” 08 % Composed_of
. _\\\ “Recommendation” O
term .Ontology \‘\-\
\ N~~~ ~c~
term ! “Collaborative filtering” *Contént based”™ Alexander
Fig.1 Preference ontology
.Ontology 1 ontology
) ,ontology
ontology , )
4
, ontol ogy ,
ontology )
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