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7 C M9kC ACkCRVXCA9T OTgCRROLCTg QTVlRCALCS9T9LCSCTg
CTkOaVTSCTg>9RRCA##$("+*&',%++) @l MO>M9T9RnbCb>VTN
>CXgj9Rb>MCS9b9TAVTgVRVLOCb[*T gMObX9XCa@l CbMVl MVl
9T9RnbObbjXXVagbQTVlRCALCSVACRROTL9TAk9ROA9gOVT9ggMC
>VT>CXgj9RRCkCRgMaVjLM9 >VS;OT9gOVTVFAOGCaCTg RVLO>N
;9bCA 9TA MCjaObgO>aC9bVTOTLbCakO>Cb[7 C MOLMROLMg MVl
##$("+*&',%++) VkCa>VSCbbVSCgnXO>9RAa9l;9> QbVF
>jaaCTgOTgCRROLCTg9T9RnbCab@VjgROTOTLMVl Og>9T ; CjbCAgV
XaVkOACCTM9T>CAbjXXVaggVQTVlRCALCSVACRROTL[

,TV lRCALCOT##$("+*&',%++) ObaCXaCbCTgCAjbOTL9 FVaN
S9R@CmXaCbbOkC CTgOgnNaCR9gOVTbMOXSVACR[4MObQTVlRCALC
SVACROT>RjACbCTgOgn OACTgOICab@aCR9gOVTbMOX9ggaO;jgCb9TA
9 FjRRa9TLCVFX9agO>OX9gVan>9aAOT9ROgn >VTbga9OTgb[ *g 9RbV
9RRVlb S j RgOXRCOTMCaOg9T>C@AObPVOTgTCbb9TA FjRR>VkCa9LC
9bbCagOVTbFVaCTgOgOCb9TA aCR9gOVTbMOXb[

##$("+*&',%++) XaVkOACb9 >VSXRCgCbCgVF9jgVS9gCA
bCakO>CbYC[L[ >VTbObgCT>n@>R9bbOI>9gOVT@CmXRO>Og9gOVT9TA
XaVX9L9gOVTVF>VTbga9OTgb@ROTLjObgO>>VaaCR9gOVTZgV 9T9RN
nbCb>MCS9b9TA 9XXRO>9gOVTVTgVRVLOCb;9bCAVT gMC9; VkC
QTVlRCALCSVACR[%jaOTL9T9RnbOb@##$("+*&',%++) >9T
OLTVaCbCRC>gCAXVagOVTbVFgMCCmXaCbbOkCXVl CaVFgMObSVACR
OTVaACagVOT>aC9bCgMCTj S ; Ca9TAgMCLCTCa9ROgn VFOgbACN
Aj>gOVTb[7 CbMVl MVl gMObFC9gjaC>9T ; CjbCA gVXaVkOAC
9 bOSXRCSC>M9TObSlMO>MCmXR9OTbb>MCS9OT>VTbObgCT>OCb[
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$VT>CXgj9R.V ACROTLc%Cb>aOXgOVT-VLO>b

er * " +=5M CRA- "A- @CP7W" P7CAN
)HJX F;:@; +5H5@;G;HUY,.Z ACkCRVXbFVaS9RFa9SClVaQb
FVaQTVlRCALC>VTbgaj>gOVT@9>>Cbb9TA aCjbC<Wi=[ ,. 9XN
XaV9>MCb9aC;9bCAVTgMC>VT>CXgVF9 ^QTVlRCALCROFC>n>RC_@
lMO>MOT>RjACb9>]jObOgOVT@SVACRROTL@aCgaOCk9R@Xj;RObMOTL@
S9OTgCT9T>C9TA aCjbC[ 4MCbC9>gOkOgOCb9aC>VTbOACaCA9b
gMCCmXRO>OgaCbC9a>M>M9RRCTLCbVFgMC"Ak 9T>CA,TV lRCALC
4C>MTVRVLOCbY",4Z $VTbVagOjS@lMO>M9OSb9g XaVAj>OTL
9T OTgCLa9gCA9XXaV9>MgV gMCQTVlRCALCROFC>n>RCgM9gCTN
>VSX9bbCb9 S jRgONAOb>OXROT9ana9TLCVFkOClXVOTgb<WK=[

,TV lRCALC>9T ; C >R9bbOICA9>>VaAOTLgVOgbgnXC 9TA 9;N
bga9>gOVTRCkCR<WW=[0T gVRVLOCb@O[C[>VT>CXgj9ROb9gOVTbVF9
AVS9OT@M9kC; CCTOACTgOICA9b 9 bjOg9;RCl 9n gVaCXaCbCTg
QTVlRCALC9TA gVCT9;RCOgbbM9aOTL9TA aCjbC<Wh=[0T gVRVN
LOCb>9T; CbXC>OICAjbOTLAOGCaCTg QTVlRCALCSVACRb[4MC
&&2 SVACROb9 X9agO>jR9aRnbjOg9;RCVTCAjC gVOgbOTAjbgaO9R
aCRCk9T>C@OgbFVaS9RObCAbCS9TgO>b@9TA OgbbOSXRO>Ogn[

*T VaACagVCT9;RCgMC,. 9XXaV9>MCTkOb9LCA; n gMC",4
>VTbVagOjS@gMCOSXRO>9gOVTbVFVTgVRVLO>9RQTVlRCALCS j bg
; C jTACabgVVA[ *T F9>g@gMCbXC>OI>9gOVTVFgMObQTVlRCALC
>9TCOgMCa; COT>VTbObgCTg Va S OLMg TVgaCXaCbCTg gMCOTgCTN
gOVTbVFgMC9T9Rnbg[.VaCVkCa@gMObQTVlRCALC>M9TLCbVkCa
gOSC@lMO>MaCbjRgbOTFaC]jCTg S VAOI>9gOVTbVFVTgVRVLOCb@
XVbbO;RnXCaFVaSCA; n AOGCaCTg 9>gVab[4MCaCFVaC@>VTgOTjN
Vjb kCaOI>9gOVTYO[C[lMCgMCagMCSVACRROTLOTgCTgOVTb9aC
SCgZ9TA k9ROA9gOVTYO[C[lMCgMCagMCaCOb>VTbObgCT>n@gM9g
Ob@R9>QVF>VTga9AO>gOVTbZOb>aOgO>9RFVa,.[

-9aLC VTgVRVLOCb9aCAOH>jRggVkCaOFn9TA k9ROA9gClOgMVjg
>VSXjgCaN;9bCAbjXXVag[ )V l CkCa@gMObaC]jOaCbS9>MOTCb
gV^jTACabg9TA_QTVlRCALC@gMjb S9QOTLOgXVbbO;RCgVACN
gC>gOT>VTbObgCT>OCbOTVTgVRVLOCbYk9ROA9gOVTZ9TA gVS9QC
gMCOaOSXRO>9gOVTbCmXRO>OgYkCaOI>9gOVTZ[5TACabg9TAOTLgMC
bCS9TgO>bVFQTVlRCALCObgMC>VaC>9X9;OROgn VF 9T *TgCRN
ROLCTg , TVlRCALC.9T9LCSCTg &TkOaVTSCTg Y*,.&Z[ 7 C
M9kCgMjb OACTgOICAgMaCCQCn aC]jOaCSCTgbFVa9T *,.&?

*3W["RRVl gMC9T9RnbggV bXC>OFnQTVlRCALC9g gMĈ >VTN
>CXgj9RRCkCR_@jbOTL9 k9aOCgn VF>VT>CXggnXCb bj> M9b
CTgOgOCb@aCR9gOVTbMOXb@FjT>gOVTb@LV9Rb@g9bQb@Cg>[

*3i[ 1aVkOACbCS9TgO>aC9bVTOTLYO[C[XaVkOACgMCTC>Cbb9an
RVLO>9RACAj>gOVTbZ9g gMC>VT>CXgj9RRCkCR[

*3h[ $VSXRCSCTg RVLO>9RACAj>gOVTblOgMk9aOVjbFVaSbVF
MCjaObgO>OTFCaCT>CbgVS9mOSObC>VT>CXgj9R9T9RnbOb[
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7 CACTVgC9b conceptual analysis gMCbCgVFACAj>gOVTb9TA
OTFCaCT>CbXaVkOACA; n gMCbjXXVagbCakO>CblMO>M >VSXRn
lOgM gMC9; VkC >VTAOgOVTb[4MCbC>VTgaO;jgCbgV CT9;RC
QTVlRCALCbM9aOTL9TAaCjbC; n MOLMROLMgOTLYOZOSXCAOSCTgb
bj>M9b OTga9N9TA OTgCaNb>MCS9OT>VTbObgCT>OCb9TA YOOZaCN
R9gOVTbMOXb; Cgl CCT>VT>CXgbOTVTCVaSVaCb>MCS9b<WW=[

*T aC>CTg nC9ab@%Cb>aOXgOVT-VLO>bY%-bZM9kC ; CCT XaVN
XVbCA9b 9 F9SORnVFbjOg9;RCFVaS9RObSbFVaaCXaCbCTgOTL
QTVlRCALCOTY&Z&2 b>MCS9b9TA FVaaC9bVTOTL9; Vjg gMOb
QTVlRCALC<W@h=[ 4MCS9OT9Ak9Tg9LCVF%-b VkCaVgMCaFVaN
S9RQTVlRCALCaCXaCbCTg9gOVT9TA aC9bVTOTLFa9SClVaQbOb
gMCOa>9X9;OROgn VF>VSXjgOTLbj;bjSXgOVT@O[C[gMCis a aCN
R9gOVTbMOX; Cgl CCT>R9bbCbOTgCaXaCgCA9bbCgbVFOTAOkOAj9Rb[
.VaCVkCa@QTVlRCALCXaV>CbbOTLOT%-N;9bCAACAj>gOkCCTN
LOTCbY%- CTLOTCbFVabMVagZ9RbVOT>RjACbYOZ>VTbObgCT>n@O[C[
gMCR9>QVF>VTga9AO>gVan>VT>CXgbVa9bbCagOVTbcYOOZ>VSXRCN
gOVT@O[C[9RRgMC>VTAOgOVTblMO>M 9XXRngV9 >VT>CXgcYOOOZ
aCgaOCk9R@O[C[]jCan 9Tbl CaOTL@9TAYOkZCmXR9T9gOVT@O[C[gMC
aC9bVTFVa9Tn ACAj>gOVTXCaFVaSCA; n gMCCTLOTC<i =[

4MC9jgVS9gCAACAj>gOkCbCakO>CbXaVkOACA; n %- CTLOTCb
ROQC1Vl Ca-VVS <U=@O'9$4 <d=@9TA2" $&2 <e=>9T ; CY9TA
M9kC ; CCTZjbCA gV>VSXjgC bVSCaCRCk9Tg OSXRO>9gOVTbVF
&&2 b>MCS9b[/Vg9;Rn@gMCO'9>4N;9bCAO•$0. gVVR>MC>Qb
gMCbCS9TgO>>VTbObgCT>nVF&&2 b>MCS9b@ACAj>CbOSXRO>Og
is a ROTQb; Cgl CCTCTgOgOCb@9TA MOLMROLMgb FjagMCaaCbgaO>N
gOVTbVT &2 X9agO>OX9gVan>VTbga9OTgb<J=[

5TFVagjT9gCRn@CmObgOTL%-N;9bCA9XXaV9>MCbgV>VT>CXgj9R
9T9RnbObYOT>RjAOTLgMCO•$0. gVVR9TAVgMCab;9bCAVTVTN
gVRVLnaC9bVTOTLFa9SClVaQbROQC%".-\0*-Z AVTVgFjRRn
>VSXRnlOgM>aOgCaO9Y*3WZ@Y*3iZ@9TA Y*3hZFVaOTgCRROLCTg
bjXXVaggV>VT>CXgj9R9T9RnbOb[*T F9>g@SVbg %- CTLOTCb
Y9TA@>VTbC]jCTgRn@gMC9T9RnbObgVVRb;9bCAVT gMCSZ?

W[%VTVgaC9RRnVXCa9gC9g gMC>VT>CXgj9RRCkCR@9b gMCOa
jTACaRnOTL9RLVaOgMSbF9ORgVAObgOTLjObM; Cgl CCTAOFN
FCaCTg ACAj>gOkCS C>M9TObSbFVaAOkCabC>9gCLVaOCbVF
>VT>CXgb[' Va OTbg9T>C@gMCAOGCaCTg is a MOCa9a>MnN
FVaSOTLajRCblMO>MMVRAFVaCTgOgOCbVT VTCbOAC9TA
aCR9gOVTbMOXbVT gMCVgMCa9aCTVgg9QCTOTgV9>>VjTg[

i[ %VTVgbjXXVagaCRCk9Tg XVagOVTbVFgMC&&2 CmXaCbN
bOkC XVl Ca@bj>M 9b CTgOgn OACTgOICab@9ggaO;jgCIRRCab
9TA S j RgOXRO>OgOCb@9TA X9agO>OX9gVan&2 >VTbga9OTgb[

h[ %VTVgXaVkOACMCjaObgO>OTFCaCT>CbgVbjXXVaggMCRVLO>
VTCb[4MCaCFVaC@gMCnAV TVgACgC>g9AAOgOVT9R>VaaCN
R9gOVTb; Cgl CCT>VT>CXgb9TA >VT>CXg9ggaO;jgCb[

*T VaACagVVkCa>VSCgMC9; VkCAa9l;9> QbVF%-N;9bCA>VTN
>CXgj9R9T9RnbOb@l C M9kC ACkCRVXCA ##$("+*&',%++) @
gMC*,.& ACb>aO;CAOTgMObX9XCa[ .VaCVkCa@Vja aCbC9a>M
9RbV9OSb9gXaVkOAOTL9 P9k9 RO;a9anlMO>M>9T XCaFVaS>VTN
>CXgj9R9T9RnbObFVa9 R9aLCTj S ; CaVFCmObgOTLgVVRblMVbC
FV>jb Ob>jaaCTgRnaCbgaO>gCAgV&&2 b>MCS9SVACRROTL[

4MCXaCbCTg9gOVTObbgaj>gjaCA9b FVRRVlb[ 3C>gOVTi OTgaVN
Aj>Cb gMCQTVlRCALCSVACRVF##$("+*&',%++) [ 3C>N
gOVTh ACb>aO;CbOgbaC9bVTOTLbCakO>Cb[3C>gOVTK ACb>aO;Cb
gMC##$("+*&',%++) 9a>MOgC>gjaC['OT9RRn@bC>gOVTJ aCN
XVagbVja >VT>RjbOVTb9TA FjagMCaaCbC9a>M[

6r @C-.>>7A5 7A ##$("+*&',%++)
*T ACkObOTLgMCCmXaCbbOkCXVl Ca VFVja &&2 R9TLj9LC@l C
OT>RjACA>VTbgaj>gVablMO>M9aClOACRnjbCAOTXa9>gO>CYC[L[
CTgOgn OACTgOICabZ9b l CRR9b >VTbgaj>gVablMO>MCmgCTAgMC
CmXaCbbOkOgn VFgMCSVACRYC[L[gMCis a MOCa9a>Mn ; Cgl CCTaCN
R9gOVTbMOXbZ[4MCFVaS9RbnTg9mVFgMCQTVlRCALCSVACRROTL
R9TLj9LCOTgCaXaCgCA; n ##$("+*&',%++) ObXaCbCTgCAOT
gMC9XXCTAOm[*T gMObbC>gOVT@l ClORROTFVaS9RRnOTgaVAj>C
&&2 ACITOgOVTb9TA 9bbCagOVTbjbOTLbS9RRCm9SXRCb[

6re . Z/J/AU^"+QQJZ?
&TgOgOCbOT##$("+*&',%++) 9aCOTgCaXaCgCA9b >R9bbCb
YO[C[bCgbVFOTAOkOAj9RbZcgMCn>9TCOgMCa; Catomic Vastruc-
tured[ " gVSO>CTgOgOCb9aCACITCAjbOTLgMCOaT9SCVTRn@O[C[
gMCnAVTVgXaVkOACOTFVaS9gOVTVgMCagM9TgMCOaT9SC@C[L[

3?K<KR 0&12/.

3?K<KR ,&'", 24#*&$3

$VTkCabCRn@bgaj>gjaCACTgOgOCb9aCACITCAOTgCaSbVFX9aCTg
CTgOgOCb9TAfVaOACTgOICab9TAfVa9ggaO;jgCb9bbMVlT ; CRVl[

2.1.1 Parent entities
&TgOgOCb>9TM9kCbOTLRCVaS j RgOXRCX9aCTgbRObgCAOTbC>gOVT
0(; 7( :,5=; [ 4 MCnOTMCaOg9RRgMCXaVXCagOCbVFgMCOaX9aCTgb
YO[C[9ggaO;jgCb@ROTQbgVaCR9gOVTbMOXb@9bbCagOVTbZ[

' Va OTbg9T>C@OF9T CTgOgn Ob ACITCA9b

,5=1=@$/.3).&.3 ", 0(; 7( :,5=; &41/0&". <
0(; (==:1)>=,; A7C>N7><<

lMCaCOgbX9aCTg CTgOgn Ob ACITCA9b

,5=1=@&41/0&". 0(; (==:1)>=,; <NC7K@DC7A@KP<9NHH<C9P<

gMCTOgl VjRA ; C9b OF$/.3).&.3 ", l CaCACITCA9b

,5=1=@$/.3).&.3 ",
0(; (==:1)>=,; A7C>N7><<<NC7K@DC7A@KP<9NHH<C9P<

.jRgOXRCOTMCaOg9T>COb9RbV9RRVl CA OT ##$("+*&',%++) [
' Va OTbg9T>C@9T CTgOgn $)3)6&. >9T ACITCA9b ; COTL>VTN
gCSXVa9aORn9 0&12/. 9TA 9 ,&'", 24#*&$3 @O[C[

,5=1=@$)3)6&. 0(; 7( :,5=; 0&12/. <,&'", 24#*&$3 <

4MC$)3)6&. >R9bbObgMjb OTgCaXaCgCA9bgMCYRVLO>9RZOTgCaN
bC>gOVTVFgMCgl V 0&12/. 9TA ,&'", 24#*&$3 >R9bbCb[

2.1.2 Entity identifiers
&TgOgOCb>9T M9kCbOSXRCVa>VSXVbOgC@OTgCaT9RVaCmgCaT9R
OACTgOICabRObgCAOTbC>gOVT0(; 1+,5=1.,:; [ " RRgMCbCOACTgON
ICab9aCOTgCaXaCgCA9b bXC>O9RQOTAbVF9ggaO;jgCbFValMO>M
TV gl V YVaSVaCZCTgOgOCb>9TbM9aCgMCb9SCk9RjC[

" domain ObOTgCaXaCgCA9b 9 >R9bbVFXVbbO;RCk9RjCbFVa
9T CTgOgn OACTgOICa@9T CTgOgn 9ggaO;jgCVa9 aCR9gOVTbMOX9gN
gaO;jgC[ *T gMC&2 SVACR@VTRn9 bS9RRbCgVFXaCACITCA
AVS9OTbOb9RRVl CA@T9SCRngMC231).' @%" 3&@).3&'&1 @
1&", @9TA #//,&". VTCb[ *T >9bCTV AVS9OTObbXC>ON
ICA FVa9T CTgOgn OACTgOICaVaFVa9T 9ggaO;jgC@9 LCTCaO>VTC
YO[C[gMC>VSSVT X9aCTg VFgMCXaCACITCA&2 AVS9OTbZOb
9bbOLTCAgVgM9gOACTgOICaYVa9ggaO;jgCZ; n ACF9jRg[
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Identifiers are mandatory and single-valued, i.e. they have
default multiplicity 1:1. Moreover, they cannot be filled with
any value, as this would mean assigning that value to all the
instances of an entity, in contrast with our interpretation.

For instance, a simple identity code identifier @;9D;< can be
introduced in the definition of entity $/.3).&.3 ", as

,5=1=@$/.3).&.3 ",
0(; 7( :,5=; &41/0&". <
0(; 1+,5=1.,:; @;9D;< (; 231).' <

Composite identifiers can be introduced in a similar way.
For instance, let us suppose that @;9D;< is not an identifier
for the above $/.3).&.3 ", entity, as there might be equal
values of @;9D;< for distinct citizens in different European
countries. Therefore, we define $/.3).&.3 ", as

,5=1=@$/.3).&.3 ",
0(; 7( :,5=; &41/0&". <
0(; 1+,5=1.,:;
@;9D;< (; ).3&'&1 <9DNCKHP9D;< (; 231).' <

where the couple ( @;9D;< , 9DNCKHP9D;<) as a whole repre-
sents the composite identifier and each one is an identifier
component for entity $/.3).&.3 ", . Note that the do-
mains of distinct identifier components can be different.

Alternatively, we can introduce a further entity as

,5=1=@$/4.315 0(; 1+,5=1.,:; 9DNCKHP9D;< (; 231).' <

and a relationship linking the two entities $/.3).&.3 ",
and $/4.315 (see Section 2.2 for further details) as

:,4(=165;017$/.3 $)3)6&.2()0
0(; 4153;
$/.3).&.3 ", @I9@K@Q<CD=E:M<
$/4.315 ?7I 9@K@Q<CE:. <

The (weak) entity $/.3).&.3 ", can be then defined using
a composite identifier with an external component, i.e.

,5=1=@$/.3).&.3 ",
0(; 7( :,5=; &41/0&". <
0(; 1+,5=1.,:;
@;9D;< (; ).3&'&1 <
9DNCKHP9D;< 6- $/4.315 =0:6>/0 $/.3 $)3)6&.2()0 <

6rer1 . Z/J/A_//#Jm8/+&
Entities can have attributes listed in section 0(; (==:1)>=,;.
An attribute is interpreted as a class of links between entity
instances and domain values. A :JG5CH, to be chosen among
the same allowed for identifiers (see Section 2.1.2) can be
specified for each attribute. Again, if no domain is specified,
a generic one is assigned to an attribute by default.

For example, if entity &41/0&". is now (re)defined as

,5=1=@&41/0&". 0(; (==:1)>=,; <NC7K@DC7A@KP(; 231).' <

then attribute <NC7K@DC7A@KP is interpreted as the set of links
between &41/0&". and 231).' instances. An individual
link is denoted as <NC7K@DC7A@KP(*D?C2B@K?, #H@K@I?), where
#H@K@I?+ 231).' and *D?C2B@K?+ &41/0&". .

Attributes can either be optional (minimum multiplicity 0)
or mandatory (minimum multiplicity 1). Moreover, they can
either be single-valued (maximum multiplicity 1) or multi-
valued (maximum multiplicity 1 ' 2 ' . . . ' N – i.e. - ).
Therefore, an optional single-valued attribute has multiplic-
ity 0:1, a mandatory one with at most 3 values has multiplic-
ity 1:3, an attribute with exactly 2 values has multiplicity
2:2, and an unconstrained attribute has multiplicity 0:N.

For instance, we may want to extend the previous definition
of European as that of a citizen who has at least one and
at most two “nationalities” (e.g. both Scottish and British)
and uses exactly one kind of currency. Therefore, we write

,5=1=@&41/0&".
0(; 7( :,5=; $)3)6&. <
0(; (==:1)>=,;
<NC7K@DC7A@KP (; E:M231).'J
9NHH<C9P(; E:E231).'J

An attribute is ?FF;: when all the different instances of an
entity (or a relationship) are linked by that attribute to the
same domain value, denoted as attribute ?FF;Q. An attribute
with maximum multiplicity Y can be filled by at most $
(different or equal) values, where $ cannot exceed Y.

For instance, we can (re)define entity $/.3).&.3 ", with
the further statement that attribute 9NHH<C9Pis filled by
string “&NHDG, in order to specify that all continental Eu-
ropeans use the Euro as their currency. We thus write

,5=1=@$/.3).&.3 ",
0(; 7( :,5=; &41/0&". <
0(; 1+,5=1.,:;
@;9D;< (; ).3&'&1 <9DNCKHP9D;< (; 231).' <
0(; (==:1)>=,;
<NC7K@DC7A@KP (; E:M231).' <
9NHH<C9P(; E:E231).' .44,+ ) @8 &NHD9<

6rer= . Z/J/A_&&+#/J^Z&
Assertions about entities either state mutual entity disjoint-
ness or the coverage of an entity by some of its children.

Asserting the disjointness of $ , 2 entities means prevent-
ing any overlapping (i.e. instance sharing) between them.

For instance, the disjointness assertion

+1;2615=$/.3).&.3 ", <#1)3)2( <

means that, independently of the specification of the two
entities, there cannot be any individual which is at the same
time a continental citizen 5H: a British citizen.

Asserting the coverage of an entity by a subset of its children
means imposing that any child entity not in the subset must
be a subclass of one or more entities in the subset.

For instance, the coverage assertion

*6?,:(/, 6- &41/0&". ) @$/.3).&.3 ", <#1)3)2( <

means that any other subclass of &41/0&". must be a
subclass of $/.3).&.3 ", , or #1)3)2( , or both.
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2.2 Relationship modelling
2CR9gOVTbMOXbOT##$("+*&',%++) 9aC9RbVOTgCaXaCgCA9b
>R9bbCbYO[C[bCgbVFgjXRCbZcgMCn>9T COgMCa; C 5UJGC8Va
RUQV8UVQ; : [ " gVSO>aCR9gOVTbMOXbAV TVgM9kC 9ggaO;jgCbVF
gMCOaVl T@;jg VTRn>VTg9OTROTQbgVVgMCaCTgOgOCb@C[L[

:,4(=165;017&41/ $)3)6&.2()0
0(; 4153;
&41/0&". @I9@K@Q<CD=E:L<
$/4.315 ?7I 9@K@Q<CE:. <

lMO>Mbg9gCbgM9gOT9 >OgOoCTbMOXaCR9gOVTbMOX9T &jaVXC9T
Ob>OgOoCTVF9g RC9bgVTC9TA 9g SVbggMaCC>VjTgaOCb@lMORC
C9>M>VjTganM9b9g RC9bgVTC>OgOoCTY;jg TV jXX CaROSOgZ[

*T 9AAOgOVTgVCTgOgn ROTQb@bgaj>gjaCAaCR9gOVTbMOX9aC9RbV
ACITCAOTgCaSbVFX9aCTg CTgOgOCb9TAfVa 9ggaO;jgCb[7 C
b9n gM9ggl V aCR9gOVTbMOXbM9kC9 AOGCaCTg 8JH8;LUV5F5QCUY
OFgMCnM9kC 9 AOGCaCTg TjS ; Ca VF FCHERYOT>RjAOTLgMCOTN
MCaOgCAVTCbZ[.VaCVkCa@l Cb9n gM9ggl V aCR9gOVTbMOXbM9kC
9 AOGCaCTg FJ@C85F5QCUYOFgMCnM9kC 9 AOGCaCTg TjS ; Ca VF
5UUQC7VU;RYOT>RjAOTLgMCOTMCaOgCAVTCbZ[

2.2.1 Parent Relationships
2CR9gOVTbMOXb>9T M9kC bOTLRCVaS j RgOXRCX9aCTgbRObgCAOT
bC>gOVT0(; 7( :,5=; [ 4 MCnOTMCaOg9RRgMCXaVXCagOCbVFgMCOa
X9aCTgbYO[C[9ggaO;jgCb@ROTQbgVCTgOgOCb@9bbCagOVTbZ[

' Va OTbg9T>C@l C>9TYaCZACITCgMC$/.3 $)3)6&.2()0 aCN
R9gOVTbMOX9b 9 bj; >R9bbVF&41/ $)3)6&.2()0 @O[C[

:,4(=165;017$/.3 $)3)6&.2()0
0(; 7( :,5=;
&41/ $)3)6&.2()0 <
0(; 4153;
&41/0&". @I9@K@Q<CD=E:M<

lMCaC$/.3 $)3)6&.2()0 M9b; VgMgMCb9SC >VT>CXgj9R
9aOgn 9TA gMCb9SCRVLO>9R9aOgn 9b &41/ $)3)6&.2()0 [ *T
F9>g@ROTQ@I9@K@Q<CD=@l MO>M Ob OTMCaOgCAFaVSgMCX9aCTg
aCR9gOVTbMOX@bOSXRnM9b9 S VaCaCbgaO>gCARV>9RW?iX9agO>ON
X9gVan>9aAOT9ROgn l OgMaCbXC>ggVgMCOTMCaOgCAW?hVTC[

4MCOTgaVAj>gOVTVF9 FjagMCaROTQY9ggaO;jgCZ>M9TLCbgMC
>VT>CXgj9RYRVLO>9RZ9aOgn VF9 aCR9gOVTbMOXl[a[g[ OgbX9aCTg
jTRCbbOgVTRnaCITCb9T OTMCaOgCAROTQY9ggaO;jgCZ[

.jRgOXRCOTMCaOg9T>CLCTCa9RRnOT>aC9bCb; VgMgMC>VT>CXgj9R
9aOgn 9TAgMCRVLO>9R9aOgn VF9 aCR9gOVTbMOX@jTRCbb9RRX9aCTgb
M9kC gMCb9SC ROTQb9TA 9ggaO;jgCb@CkCT OFlOgMAOGCaCTg
YXVbbO;RnTVTNAObPVOTgZbCgbVFX9agO>OX9gVan>9aAOT9ROgOCb[

2.2.2 Relationship attributes and assertions
2CR9gOVTbMOXb>9TM9kCgMCOaVl T 9ggaO;jgCb@lMO>M9aCRObgCA
OTbC>gOVT0(; (==:1)>=,;[ 4 MCOaFC9gjaCb9aCOACTgO>9RgV
gMVbCVFCTgOgn 9ggaO;jgCbYbCC3C>gOVTi[W[hZ[

"bbCagOVTb9; Vjg aCR9gOVTbMOXbCOgMCabg9gCS j gj9RaCR9gOVTN
bMOXAObPVOTgTCbbVagMC>VkCa9LCVF9 aCR9gOVTbMOX; n bVSCVF
Ogb>MORAaCT["L9OT@gMCOabgaj>gjaC9TA gMCOaOTgCaXaCg9gOVT
9aCOACTgO>9RgVgMVbCVFCTgOgn 9bbCagOVTbYbCC3C>gOVTi[W[KZ[
)V l CkCa@9RRaCR9gOVTbMOXbOT9 AObPVOTgTCbbVa>VkCaOTL9bN
bCagOVTS j bgM9kCgMCb9SC>VT>CXgj9R9aOgn[

2.3 The EER model semantics
4MCFVaS9RbCS9TgO>bVFgMC&&2 R9TLj9LCOTgCaXaCgCA; n
##$("+*&',%++) ObXaVkOACA; n S9XXOTLC9>Mbg9gCSCTg
OTgVVTCVaSVaCCmXaCbbOVTbVFgMC&" #% %Cb>aOXgOVT-VLO>
Y%-Z R9TLj9LC<D=[ ' Va OTbg9T>C@CTgOgOCb$/.3).&.3 ",
Y9bACITCAOT3C>gOVTi[W[hZ9TA#1)3)2( YbCC'OLjaC WZ9aC
ga9TbR9gCAOTgVgMCbCgVFgCaSOTVRVLO>9R&" #% bg9gCSCTgb

F 9:;7CB7:EL $.-2*-&-2", F 5B9 O&-2*24 &30./&"-
F 5@@>9=7C9: O*%O*-2&(&0G
F 5L@:5JL D >9=7C9: O*%O*-2&(&0G
F 5LACJL D >9=7C9: O*%O*-2&(&0G
F 5@@7CNBLIQO7C9:O*%O120*-( G
F 5L@:5JL D 7CNBLIQO7C9:O*%O120*-( G
F 5LACJL D 7CNBLIQO7C9:O*%O120*-( G
F 5@@7NII:B7Q O"22O120*-( G
F 5L@:5JL D 7NII:B7Q O"22O120*-( G
F 5LACJL D 7NII:B7Q O"22O120*-( G
F 5L@:5JL D 7NII:B7Q &NICO',0O7NIO12( G
F 5LACJL D 7NII:B7Q &NICO',0O7NIO12( G G G

F 9:;7CB7:EL #0*2*1) F 5B9 O&-2*24 &30./&"-
F 5@@:NOB5L>CB5@>LQO"22O120*-( G
F 5L@:5JL D : NOB5L>CB5@>LQO"22O120*-( G
F 5LACJL M : NOB5L>CB5@>LQO"22O120*-( G
F 5L@:5JL D : NOB5L>CB5@>LQ3+O',0O:NOB5LO12(G
F 5LACJL D : NOB5L>CB5@>LQ3+O',0O:NOB5LO12(G
F 5@@7NII:B7Q O"22O120*-( G
F 5L@:5JL D 7NII:B7Q O"22O120*-( G
F 5LACJL D 7NII:B7Q O"22O120*-( G
F 5L@:5JL D 7NII:B7Q /CNB9O',0O7NIO12( G
F 5LACJL D 7NII:B7Q /CNB9O',0O7NIO12( G G G

F 9:;EI>A7CB7:EL ',0O7NIO12( O"22O120*-( G

F 9:;EI>A7CB7:EL /CNB9O',0O7NIO12( ',0O7NIO12( G

F 9:;EI>A7CB7:EL &NICO',0O7NIO12( ',0O7NIO12( G

F 9:;EI>A7CB7:EL ',0O:NOB5LO12( O"22O120*-( G

F 9:;EI>A7CB7:EL 3+O',0O:NOB5LO12(',0O:NOB5LO12( G

F >AE@>:J/CNB9O',0O7NIO12(
F BCL &NICO',0O7NIO12( G G

F >AE@>:J',0O7NIO12( F BCL ',0O:NOB5LO12( G G

4MC9; VkC ga9TbR9gOVT@lMO>M Ob ; 9bCAVT 9 bCgVFQ; XQCU;
QVF;R@OTgaVAj>Cb FjagMCagCaSOTVRVLO>9R>VT>CXgbOTVaACa
gVCSjR9gCgMVbC>VTbgaj>gVabVFgMC&&2 CmXaCbbOkCXVl Ca
YC[L[9ggaO;jgCIRRCabZlMO>M9aCTVg9k9OR9;RCOTgMC&" #%
%- R9TLj9LC[ " FjRRAOb>jbbOVTVFgMOb9XXaV9>M@lMO>M Ob
; CnVTA gMCb>VXCVFgMObX9XCa@>9T; CFVjTAOT<K=[

3. ANALYSIS WITH ##$("+*&',%++)
0ja *,.& XaVkOACbkCaOI>9gOVT9TA k9ROA9gOVTbCakO>CbFVa
&&2 >VT>CXgj9Rb>MCS9bVaVTgVRVLOCbcgMCbCbCakO>Cb>VSN
XRnlOgMgMCQCn *,.& aC]jOaCSCTgb9bbg9gCAOT3C>gOVTW[

25FC:5UCJHR;QWC8;R >MC>Q gMCbnTg9>gO>9TA gMCbCS9TgO>
>VTbObgCT>nVF9T &&2 ,TV lRCALC#9bCY,#Z[ 7MORC9 bnTN
g9>gO>OT>VTbObgCT>nYC[L[ 9 A9TLROTLaCR9gOVTbMOXZACTVgCb
9 kOVR9gOVTVFgMCSVACRROTLajRCb@9 bCS9TgO>OT>VTbObgCT>n
ACTVgCb9 >VT>CXglMO>MObOT >VTga9bglOgMVgMCa>VT>CXgbOT
gMCb9SC,#[ /YHU58UC8W5FC:5UCJHR;QWC8;R OT>RjACbnTg9>N
gO>>VaaC>gTCbb>MC>Q9TA bnTg9>gO>SVACR>VTbObgCT>n>MC>Q[
/;G5HUC8W5FC:5UCJHR;QWC8;R >MC>Q gMC>VTbObgCT>nVF9T
&&2 ,# 9TA ACgC>gbOT>VMCaCTg >VT>CXgbOTOg[
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2 ; QC?85UCJHR;QWC8;R XaVSXggMCjbCalOgMgMCaCbjRgbVFRVLN
O>9RACAj>gOVTbXCaFVaSCAVT 9T &&2 ,#[ &9>MaCbjRg>9T
; CCOgMCa9>>CXgCAVaaCPC>gCA9FgCagMCCk9Rj9gOVTVFOgb>VN
MCaCT>ClOgMaCbXC>ggV gMCjbCa`bCmXC>g9gOVTb[*T ; VgM
>9bCb@gMCaCOb9 S VAOI>9gOVTVFgMC,# jTACa 9T9RnbOb[*T
gMCIabg >9bC@MOAACTQTVlRCALCObCmXRO>OgRnbg9gCA@lMORC
OTgMCbC>VTA>9bCbVSCbg9gCSCTgb S j bg ; C SVAOICAOT
VaACagVaCSVkCgMCOT>VMCaCT>C[/;G5HUC8W;QC?85UCJHR;QB
WC8;R OT>RjACACgC>gOVTVFbnTVTnSb Y9RO9bCbZOTCTgOgOCbVa
aCR9gOVTbMOXb@ACaOk9gOVTVFX9aCTgbYAOaC>g9T>CbgVabZ@9TA
ACaOk9gOVTVFaCbgaO>gOVTb9TA >VTbC]jCT>CbVF9bbCagOVTb[

*T R9aLC&&2 b>MCS9bVaVTgVRVLOCb@gMC>VVXCa9gOkCT9gjaC
VFgMCACkCRVXSCTg@SVAOI>9gOVT9TA S9OTgCT9T>CXaV>Cbb
>9TRC9AgVgMCOTgaVAj>gOVTVFbROLMg AOGCaCT>CblMO>MXaCN
kCTg ACAj>gOVTb[' Va OTbg9T>C@gMOb>VjRA; CAjC gV?YOZgMC
jb9LC VFAOGCaCTg 9ggaO;jgCT9SCblOgMgMCb9SCSC9TOTL@
YOOZXaVXCagOCbAC>R9aCA9b OACTgOICabOTVTCCTgOgn 9TA 9b
9ggaO;jgCbOT9TVgMCa@YOOOZAOGCaCTg 9ggaO;jgCIRRCab@S j RgON
XRO>OgOCb@AVS9OTb@CTgOgnNaCR9gOVTbMOXROTQbVa9bbCagOVTb[*T
VaACagV VkCa>VSCgMObAa9l;9> Q@##$("+*&',%++) 9RN
RVlb jbCabgVbCRC>gOkCRnACN9>gOk9gCbXC>OI>>VSXVTCTgbVF
OgbCmXaCbbOkCXVl CaAjaOTL>VT>CXgj9R9T9RnbOb[*T gMObl 9n@
9 l MVRCbCgVF9AAOgOVT9RACAj>gOVTb>9T ; CLCTCa9gCA[

3CS9TgO>kCaOI>9gOVT9TAk9ROA9gOVTbCakO>Cb@>VRRC>gOkCRnACN
TVgCA9b J7D;8UCW;5H5FYRCRR;QWC8;R@>jaaCTgRnR9>QCmXR9T9N
gOVTSC>M9TObSb[4MObAa9l;9> Q@lMO>M>M9a9>gCaObCbSVbg
*,.&b 9TA OTFCaCTgO9RCTLOTCb@ACaOkCbFaVSgMC>VSXRCmN
Ogn VF gMC9RLVaOgMSbFVaCmXR9OTOTLACAj>gOVTb[3CRC>gOkC
ACN9>gOk9gOVTVFbXC>OI>>VSXVTCTgbVFgMC&&2 CmXaCbbOkC
XVl Ca MCRXbgV VkCa>VSCgMCR9>Q VF CmXR9T9gOVTSC>M9N
TObSb[*T gMObl 9n@ACAj>gOVTb>9T ; C ga9>CA;9>Q gV gMC
X9agVFgMCCmXaCbbOkCXVl CalMO>M>9jbCbgMCS[

1re S+UaZ/Jc >+#J9ca/J^ZJZ##$("+*&',%++)
4MC>VT>CXgj9Rb>MCS9ACb>aO;CAOT'OLjaC WOTbg9TgO9gCb
gMCCmXaCbbOkOgn VFgMC&&2 R9TLj9LC>jaaCTgRnOTgCaXaCgCA
; n ##$("+*&',%++) [ " La9XMO>9RkOClVFbVSCVFgMCaCRN
Ck9TgCTgOgOCbOTgaVAj>CAOT'OLjaC WObbMVlT OT'OLjaC i[ *T
gMObbC>gOVT@l ClORRjbC gMCb>MCS9OT'OLjaC WgV MOLMROLMg
MVl AOGCaCTg bCS9TgO>ACAj>gOVTb9aCV;g9OTCA; n k9anOTL
gMCCmXaCbbOkCXVl Cabj; PC>ggV9jgVS9gCAaC9bVTOTL[

3.1.1 4ull expressive power
*FgMCFjRRCmXaCbbOkC XVl CaOb9T9RnbCA@gMCTgMCFVRRVlOTL
ACAj>gOVTb9aCaCXVagCA; n ##$("+*&',%++) ?

* #BF &TgOgn -&31)$ 42&1 Ob9 bj; >R9bbVFCTgOgn
$/.3).&.3 ", c

* #MF &TgOgn )-0&1)", 42&1 Ob9 bj; >R9bbVFCTgOgn
#1)3)2( c

* #LF &TgOgn $1"65 42&1 ObOT>VTbObgCTg[

* #8F 2CR9gOVTbMOX$/.3 $)3)6&.2()0 Ob9 bj; >R9bb
VFaCR9gOVTbMOX&41/ $)3)6&.2()0 c

" ; aOCFCmXR9T9gOVTVFACAj>gOVTb#B N#8 Ob9b FVRRVlb[

4MC>VkCa9LCVFCTgOgn &41/0&". ; n $/.3).&.3 ", 9TA
#1)3)2( SC9TbgM9g-&31)$ 42&1 9TA )-0&1)", 42&1 @

,5=1=@0&12/.
,5=1=@,&'", 24#*&$3

,5=1=@$)3)6&.
0(; 7( :,5=;
0&12/. <
,&'", 24#*&$3 <

,5=1=@$/4.315
0(; 1+,5=1.,:;
9DNCKHP9D;< (; 231).' <

,5=1=@&41/0&".
0(; 7( :,5=; $)3)6&. <
0(; (==:1)>=,;
<NC7K@DC7A@KP
(; E:M231).' <
9NHH<C9P(; E:E231).' <

,5=1=@$/.3).&.3 ",
0(; 7( :,5=;
&41/0&". <
0(; 1+,5=1.,:;
@;9D;< (; ).3&'&1 <
9DNCKHP9D;< (; 231).' <
0(; (==:1)>=,;
9NHH<C9P(; E:E231).'
.44,+ ) @8 &NHD9<

,5=1=@#1)3)2(
0(; 7( :,5=;
&41/0&". <
0(; (==:1)>=,;
<NC7K@DC7A@KP
(; E:M231).' <
.44,+ ) @8 4+ 9<
@;9D;< (; R:E231).' <
9NHH<C9P(; E:E231).'
.44,+ ) @8 0DNC; 9<

,5=1=@)-0&1)", 42&1
0(; 7( :,5=;
&41/0&". <
0(; (==:1)>=,;
IPIK<B(; M:M231).'
.44,+ ) @8 )BF<H@7A9<
IPI O7H@7CK
(; E:E231).' <

,5=1=@-&31)$ 42&1
0(; 7( :,5=;
&41/0&". <
0(; (==:1)>=,;
IPIK<B(; E:E231).'
.44,+ ) @8 -<KH@99<
IPI O7H@7CK
(; E:. 231).' <

,5=1=@$1"65 42&1
0(; 7( :,5=;
)-0&1)", 42&1 <
-&31)$ 42&1 <

:,4(=165;017
&41/ $)3)6&.2()0
0(; 4153;
&41/0&".
@I9@K@Q<CD=E:L<
$/4.315
?7I 9@K@Q<CE:. <

:,4(=165;017
$/.3 $)3)6&.2()0
0(; 4153;
$/.3).&.3 ",
@I9@K@Q<CD=E:M<
$/4.315
?7I 9@K@Q<CE:. <

+1;2615=
$/.3).&.3 ", <
#1)3)2( <

*6?,:(/, 6-
&41/0&".
) @
$/.3).&.3 ", <
#1)3)2( <

+1;2615=
)-0&1)", 42&1 <
$/.3).&.3 ", <

+1;2615=
-&31)$ 42&1 <
#1)3)2( <

%<9NG3B0 $Q->C=3 A6$$*;"A?/3C+ AA=H/ : 3>-

lMO>M9aC; VgM>MORAaCTVF&41/0&". @S jbg TC>Cbb9aORn; C
bj; >R9bbCbVF$/.3).&.3 ", 9TAfVa #1)3)2( [ " b CTgOgn
)-0&1)", 42&1 >9TTVg; C 9 bj; >R9bbVF$/.3).&.3 ",
Y;C>9jbCVFgMCAObPVOTgTCbb9bbCagOVTZ@Og>9TVTRn; C9 bj;N
>R9bbVF#1)3)2( [ $ VaaCbXVTAOTLRn@-&31)$ 42&1 >9TVTRn
; C9 bj; >R9bbVF$/.3).&.3 ", [ 4 MObCmXR9OTb#B 9TA#M[

4MCACITOgOVTVF$1"65 42&1 9b 9 bj; >R9bbVF; VgMCTgON
gOCb$/.3).&.3 ", 9TA #1)3)2( @l MO>M9aC9bbCagCAgV; C
AObPVOTg@CmXR9OTbACAj>gOVT#L @9b gMCaC>9TTVg; C9Tn gl V
>VSSVT OTbg9T>CbVF; VgMCTgOgOCb9g gMCb9SCgOSC[

%CAj>gOVT#8 MVRAb9b aCR9gOVTbMOX$/.3 $)3)6&.2()0
M9bgMCb9SC >VT>CXgj9R9TA RVLO>9R9aOgn 9b aCR9gOVTbMOX
&41/ $)3)6&.2()0 [ . VaCVkCa@gMCS j RgOXRO>Ogn VFgMC9gN
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Figure 2: Graphical view of some entities in Figure 1

tribute @I9@K@Q<CD= in the second relationship is a subset
of the multiplicity of the same attribute in the first rela-
tionship. This deduction only holds because the conceptual
arity is the same in both relationships. Unfortunately, some
conceptual analysers (e.g. i*COM) ignore this constraint,
thus allowing the deduction of meaningless hierarchies of
relationships with a different conceptual arity.

1rer6 M+"8w+" +@m#+&&J>+m̂ ?+#
* If disjointness & coverage assertions are disabled, only
deduction D3 holds.

* If fillers & assertions are disabled, the following holds:

– D5. Entity )-0&1)", 42&1 is a subclass of en-
tity -&31)$ 42&1 .

* If fillers & relationship links are disabled, deductions
D1 and D3 hold together with:

– D6. Entity )-0&1)", 42&1 is inconsistent.

* If attribute multiplicities & domains are disabled, de-
ductions D3 and D6 hold together with:

– D7. Entity -&31)$ 42&1 is inconsistent.

* If both attribute multiplicities and domains & asser-
tions are disabled, the following deduction holds:

– D8. -&31)$ 42&1 and )-0&1)", 42&1 enti-
ties are synonyms.

* If both attribute multiplicities & domains and asser-
tions are disabled, and entity identifiers are consid-
ered as normal attributes, then deduction D8 holds
together with the following:

– D9. Entities $/.3).&.3 ", and #1)3)2( are
synonyms.

1r6 H+8#J&/Jc >+#J9ca/J^ZJZEER-ConcepTool

Semantic verification services could fail to detect links be-
tween similar concepts in a KB if these are described us-
ing different terms. In fact, the lack of subsumption be-
tween concepts with different (but semantically equivalent)
role names is a well-known limitation of logic-based ap-
proaches. Therefore, linguistic and heuristic services are
used in EER-ConcepTool to propose new correlations be-
tween terms or new links between concepts. New knowledge
can be inferred either by comparing a KB with external
lexicons and ontologies or by applying some set of external
heuristic rules. While the results of semantic verification
only depend on the mutual relations between concepts in a
KB, the results of linguistic and heuristic services are only
likely to be sound (but not necessarily true) in the analysed
context. This is because they are either based on common-
sense knowledge or on a shared (although not formal) inter-
pretation of terms. Heuristic services in EER-ConcepTool

are currently limited to string correlation, which highlights
names with common substrings. The integration with Word-
Net and other heuristic services is under development.

The heuristic string correlation service suggests that:

* H1. Entities -&31)$ 42&1 and )-0&1)", 42&1
are correlated. This is consistent with both entities
being subclasses of &41/0&". .

* H2. If a new entity is introduced as
,5=1=@)3",)".
0(; 1+,5=1.,:;
9=(; 231).' <
0(; 7( :,5=; $)3)6&. <
0(; (==:1)>=,;
C7K@DC7A@KP (; E:M231).' .44,+ ) @8 ,NB87H; 9<
9NHH<C9P(; E:E231).' <

then a correlation between attributes C7K@DC7A@KP in en-
tity )3",)". and <NC7K@DC7A@KP in entity &41/0&".
is proposed. Moreover, )3",)". will only be classified
under &41/0&". if the correlation is accepted as an
aliasing one, i.e. if <NC7K@DC7A@KP and C7K@DC7A@KP are
considered as synonyms.

By analysing deductions D1 – D9 together with inference
H1, we can empirically conclude that:

* Deductions D1 and D2 may depend on the assertions
about entities linked in D1 and in D2;

* Deductions D3 can depend on the union of inherited
fillers and assertions;

* Deduction D8, together with inferenceH1, hint at the
introduction of a common ancestor for the two entities
-&31)$ 42&1 and )-0&1)", 42&1 .

Although lexical heuristic inferences can effectively comple-
ment semantic deductions, particular care must be taken
in developing a suitable methodological approach whenever
large KBs are analysed. Otherwise, the possible combinato-
rial explosion of suggested correlations could make heuristic
inferences a harmful source of “infosmog”.
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=r P6. ##$("+*&',%++) NZNP.@
##$("+*&',%++) ObOSXRCSCTgCAOT+9k9 gV Lj9a9TgCC
XR9gFVaSOTACXCTACT>C9TA gV9RRVl 9T C9bn OTgCLa9gOVTVF
Ogb9T9RnbObFjT>gOVT9ROgn OTgV CmObgOTL&&2 SVACRROTLgVVRb[

4MCOSXRCSCTg9gOVTVF##$("+*&',%++) Ob;9bCA VT 9
^gl VNRCkCR9XXaV9>M_<K=@lMCaCgMC>VT>CXgj9RRCkCRObCmN
XRO>OgRnAObgOTLjObMCAFaVSgMCgCaSOTVRVLO>9RVTC[ "T CSN
jR9gVaaClaOgCb9T &&2 QTVlRCALC;9bC OTgV 9 XjaXVbCFjR
aCXaCbCTg9gOVT9g gMCgCaSOTVRVLO>9RY%-ZRCkCR9TA aCOTgCaN
XaCgb9g gMC>VT>CXgj9RRCkCRgMCACAj>gOVTbXCaFVaSCA9g
gMCgCaSOTVRVLO>9RRCkCR[4MCO'9$4 bnbgCS<d=Ob >jaaCTgRn
jbCA gVXCaFVaSgMCaC9bVTOTL9g gMCgCaSOTVRVLO>9RRCkCR[

"+*&',%++) RC9kCb , # S VAOI>9gOVTbgVgMC9T9Rnbg[4MOb
ObTC>Cbb9an9b bVSCSC9TOTLFjRACAj>gOVTb9ggMCgCaSOTVN
RVLO>9RRCkCR9aCTVgk9ROA9g gMC>VT>CXgj9RRCkCR@C[L[ >VTN
>CXgj9RRnAOGCaCTg 9ggaO;jgCblOgMgMCb9SCbgaj>gjaCl VjRA
; C>VTbOACaCA9b bnTVTnSb 9g gMCgCaSOTVRVLO>9RRCkCR[

'OLjaC h bMVlb gMC(5* VF##$("+*&',%++) [ 6 Obj9ROb9N
gOVT; C>VSCb9 X9agO>jR9aaCRCk9Tg ObbjC lMCT AC9ROTLlOgM
R9aLCb>MCS9b9TA VTgVRVLOCb9b 9T 9T9RnbgbMVjRA; C 9;RC
gVjTACabg9TAgMCACb>aO;CAAVS9OTYVaX9agbVFOgZlOgMVjg
M9kOTLgVOgCa9gCgMaVjLMCkCanbOTLRC>VT>CXg[4MCaCFVaC9
jbCa OTgCaF9>CM9bgVAObXR9n gMCMOCa9a>Mn VF>VT>CXgb9TA
9RRVl FVa;aVlbOTLgMCVTgVRVLn<Wp=[ &kCan bCbbOVT>9TMVbg
bCkCa9R,#b COgMCa>VTg9OTCAOT9 bOTLRCXaVPC>gVaOSXVagCA
FaVS9T CmgCaT9RbVja>C[ " ; VggVSX9TCROTC9>M l OTAVl
bMVlb gMCaCbjRgbVF9T9RnbOb@lMORC9 bOACX9TCRXaCbCTgb
>VT>CXgg9mVTVSOCbOT9 gaCCNROQCbgaj>gjaC[ 4MObF9>OROg9gCb
>VT>CXgaCgaOCk9R@9RRVlOTL ]jO>Qb>MCS9 S9TOXjR9gOVT["T
9RXM9kCabOVTVFgMCbnbgCSOb9k9OR9;RCFVaAVlTRV9A FaVS
<LLE8KKPPPH7J9H569BH57HN?KI:J:5I7<K7CB7:ELCC@[

Figure 3: The GUI of EER-ConcepTool
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