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Analysis of Representation Methods for Semantic Constraints
to Enhance the Quality of XBRL Services
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XBRL is an XML-based language, actively used for diverse business reporting applications
including financial reporting. It can be flexibly applied to each application by defining concepts
and their relationships existing within the application. In these business reporting processes, it
is very important for senders and receivers to validate the consistency and completeness of
reporting contents in the syntatic and semantic levels. The basic method is to directly represent
and validate the semantic constraints using application program codes. However, the method
makes it difficult to represent, change, share semantic constraints. While XML constraint
languages for XML documents such as XSLT and Schemantron support explicit representation
and sharing of semantic constraints, they are limited in the efficiency and effectiveness of
representing XBRL semantic constraints. This paper reviews XBRL formula, actively being
discussed recently for standardization; and discusses the representation capability and
limitations through a case analysis, which applies XBRL formula to business documents in the
area of financial reporting.
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<element name="CurrentAssets” ..>
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¢ weight=1.0
<glement name="NonCurrentAssets s> , order=1
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-itemn
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order=2
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<context id="c]6">
<entity>

<identifier scheme="http:/nic.net>...
<fidentifier>
<segment>
<xbridi:explicitMember di “tax:dim_Region™>:m_Korea

</xhrldi:explicitMember>
<xbrldi:explicitMember dimension="tax:dim_Product">:m_Raspberry Wine
<fxbrldi:explicitMember>
</segment>
<fentity>
<period><forever></period>
<fcontext>
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0L <xsd:schema ...>

02, <xsdannotation>

03, <xsdappinfo>

04 inklinkbaseRef

(653 shinkthref="14010-computeAssets-formula xml”
6. xlinktype="simple” xdinkarcrole="http//

7. www.w3.org/1999/xlink/properties/linkbase” />
08.  </xsd:appinfo>

9. </xsd:annotation>

10, <xsdimport

11, namespace="http:// www.xbrl.org/2003/instance”
12, schemalocation="http.//www.xbrl.org/2005/xbrl-
13. instance—-2003-12-31.xsd"/>

4. <xsdelement name="assers” id="assets”

15, xbrliperiod Type="instant”

16, type="xbriimonetaryltemTvpe”

17, substitutionGroup="xbrliiterm”

18 abstract="false” nillable="true” />

19, <xsdelement name="liabilitles” id="liabilities”

20.  xbrli:periodType="instant”

21, type="xbrlimonetaryltemType”

22, substitutionGroup="xbrititern”

23, abstract="false” nillable="true” />

2. <xsdelement name="equity” id="equily”
%5 xbriipericdType="instant”
2,
2
2
)

type="xbrimonetaryltemType”

substitutionGroup="xbrli item”

abstract="false” nillable="true" />
</xsd:schema’>
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E A% g Fohe 34 Aotk 153804 2087t
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%49 & factVariable 29} variableArcE g olskn 9l
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A48 variableFilterArcE A 2letn 9f

01, <link'linkbase ..>

2. <genenchnk Y]]nktxpe "extended”

03, «linkirole="http://www .xbrl.org/. ZO(Ti/r{)le/lmk”

04. <formulaformula xlink:type="resource”

05. xlinklabel="formula” value="$v:liabilities + $v:equity”
06.  source="v:liabilities” aspectModel="dimensional”

07.  implicitFiltering="true">

(8.  <formula:decimals>0</formula:decimals>

09.  <formulaaspects>

10. <formula:concept™>
1l <formulaiqname>ciassets</formula:qname>
2. </formula:concept>

13, </formula:aspects>
14, </formula:formula>
15, <variablefactVariable xlink'type="resource”
16.  xlink:labcl="variable_liabilities”
17.  bindAsSequence="false” />
18 <variable/fact Variable xlink:type="resource”
19, xlinkiabel="variable_equity”
20, bindAsSequence="false" />
21, <cfeonceptName xlinkitype="resource”
2. xlinklabel="filter_liabilities">
23, <cficoncept>
24, <efgname>cliabilities</cf:qname>
5. <cleoncept>
6. < /(,f conceptName
')'!L(‘DLNdHIB xhinke type= "resource”

28, abel= ﬁ ter_equity” >
2. ;
0. ‘\cﬁqmmeA-@qmty</gt-qname>

3L </efieoncept>
2. </cleonceptName>
3B, <varigblevaniableAre xlinkitype="arc”
34, xlinkiarcrole="http://xbrl.org/arcrole/2008/ variable-set
3. name="vliabilities” xinkfrom="fornwla"
36, xlinkito="variable_liahilities” order="1.0" />

7. <vanablevariableArc xlinkitype="arc”
38 linkiarcrole="http://xbrl.org/arcrole/2008/ variable-set”
equity” sdink:from="formula”
“to="variable_equity” order="2.0" />
4l.  <variablevariableFilterArc xlink:type="arc"
42, Xlinkiareroles
43 "hup//sbriorg/arcrol 6/2008/V1nab e-filter”
44, complement="false” covers"true”
45, xlinkd fron ="variable_liabilities”

jabilities” order="2.0" /2

47, <variablevariableFilterArc xlink:type="arc”
48 xlinksarcrole=
p//xbrl.org/arcrole/2008/ variable-filter”
5. complement="false” cover="true”
51, xlinkdrom="variable_equity” xlink:to="filter_equity”
52, order="30" />
53, </genericlink>
5. <inklinkbase>
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olde W&& 2o Aestd (19 75 2o “Sv:NetIncomes le $v:GrossIncomes” &3 42748}
Y 4 glck [1¥ 817 22 XBRL AldlEAlo o ‘v:NetIncomes' 7} ‘v:Grosslncomes' 2.0} Zo{oF &
gto] [2% 619 XBRL FormulaZ 439, {29 9] sk itk

s} 22 23e A W & walet ARE e A
g o

1A He Z\O]E} 01, <formula'formula xlink:type="resource”
02, xlinklabel="formula” aspectModel="dimensional”
03, implicitFiltering="true” source="v:fact”
84, value="$v:fact” />

m
formulaoﬂ 3k AR AR preconditiong E81A]

complement="false” cover="true” order="1.0" />
<vanablevariableFilterArc xlinktype="arc”

5. xlinkarcrole="http://xbrl.org/arcrole/ 2008/ variable-filter”
36, xlink:from="NetIncomes” xlink:to="NetIncomesFilter”

Zrol B3t Aokl 19 11]38 2o] valueAssertions 37 complement="false" cover="true" order="1.0" />

12 9. XBRL Formula 2| Zu}

88 = ook [28 10004 AEE formulas 5. <variable:precondition xlink:type="resource”
06. xlink:label= ”precondltnon test="$v:fact 1t 0" />
vifact7} 080} 22 248 Yehlie 5304 68714 07. <genericarc xlinktype="arc” Xlink:arcrole=
08 "http://xbrl.org/arcrole/ 2008/ variable-set—precondition”
¢} precondition® A= o] oW, o] ApdEIe] gt % x]inkifr?rgr”/fonmﬂa" xlink'to="precondition”
. order="1.0" />
Z5 Aok =2 Alg S ulgg] 11. <variable:factVariable xlink'type="resource”
=2 23l formulad 2@k 7 e WA, 12 xlinklabel="variable_fact” bindAsSequence="false” />
0L <xbrl > 13, <cf200nceptDataType xlinkitype%’resgurcel’l'
% <)£1lnrlf];schema} Ref xlink:type="simple" %g ilé?kwl;ggl “filter_dataType” strict="false">
ink-arcrole= ’ <
04 “http://www.w3.org/1999/xdink/properties/linkbase” %{5] égggimwxbrh -monetaryltem Type</cqnarme>
05, xlmkihmf:"314010~cggnwm%ssets—concems.xsd” /o 18 </cf: conceptDataType>
8?‘ <f0n‘[g3xt\ id="context"> 19, <variablevariableAre xlinkitype="arc" xlink:arcrole=
8 Sigitr‘xltx)ﬁer scherme= %0 “http://xbrlorg/arcrole/2008/variable-set”
0. "httpy//xbrl.org/entity/identification/scheme”>01 }é ;‘fﬁ_{ﬁ?“&f Iﬁmﬁ% f;(??}‘ /@ variable fact
%(1) <7/ 1d¢nh>ﬁel> 23. <variable:variableFilterAre xlinkitype="arc” xlink:arcrole=
TR 24 "htty//xbrl org/arcrole/ 2008/ variable-filter”
3 Een o 25, complement="false" cover="true”
- Sinstant>2007-12-31</nstant> 2. xlink from-"variable_fact” xlink:to="filter_dataType"
14 <period> 27, order="10" />
%g) </context>
. <unit d="unit"> 2| A Mxd
17, <measure>iso4217:-USD</measure> a3 10. Formula ArEzd 43
18 </unit>
19, <bsliabilities decimals="0" contextRef="context"
2. umtReff"urnt”>6(D</bsiltab1httes> Q1. <vavalueAssertion xlinkitype="resource”
21, <bstiequity decimals="0" contextRef="context’ 02. xlinklabel="assertion” id="assertion”
?2. ) letf}ef= unit”>400</bs‘equity> 03. aspectModel="dimensional” 1mphc1tF11tenng ="true”
2. </xbrl> 04. test="$v:NetIncomes le $v:Grosslncomes” />
% <)211arr11}?113 Qgtflactc\{dﬂ.edlolvv ink: tgped-/;r(f(&wce
=] M2 A . xli rossIncomes” bindAsSequences="false” />
2 8. XBRL AEAM 7. <variable: factVanabe xlink'type="resource”
08 xlinkilabel="NetIncomes” hindAsSequence="false” />
(9. <variable:variableArc xlink:type="arc¢” xlink:arcrole=
8l <brl > 10, "http://xbrl.org/arcrole/2008/variable-set”
(2. <linkischemaRef xlink:type="simple” 11. xlink‘from="assertion” xiink'to="GrossIncomes”
03 xlinkarcrole= 12, order="1. name="v.GrossIncomes” />
04 “http//www.w3.0rg/1999/xlink/properties/linkbase” 13. <variable:variableArc xlink:type="arc” xlink:arcrole=
5. xlink:href="14010-computeAssets—concepts.xsd’ /> 14, "http//xbrl.org/arcrole/2008/variable-set”
06, <context id="context"> 15, xlinkfrom="assertion” xlink:to="Netlncomes”
07, <entity> 16. order="20" name="v:NetIncomes” />
8 <identifier scheme= 17. <cf:conceptName xlink’type="resource”
®. "http://xbrl.org/entity/identification/scherne”>01 18, xlink'label="GrossIncomesFilter”>
100 </identifier> 19, <cfconcept>
1L <entity> 20, <cfgname>concept:Grossincomes</cf.gname>
12, <period> 2. </cfconcept>
130 <instant>2007-12-31</instant> 22, </efconceptNarme>
14, </period> 23, <efoonceptNarne xdink:tvpe="resource”
15 </context> 24, xlink:label="NetIncomesHilter”>
16, <unit id="unit"> 2. <cfconcept>>
17, <measure>iso4217USD</measure> 26, <cf:qgname>concept:NetIncomes</cf:gname>
18 </unit> 27, </cfconcept>
19, <bsiassets precision="0" contextRef="context” 28, </cf:conceptName>
20 unitRef="unit*>1000 29, <variable:variableFilterArc xlink:type="arc”
21, </bs:assets> 30. xlink:arcrole="http://xbri.org/arcrole/2008/variable—filter”
22. </xbrl> 31, xlink'from="GrossIncomes”
% xlink:to="GrossIncomesFilter”
34
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E3o] w3 g 1219

existenceAssertions o|&ste] FH==d|, 10814

158744 concept REE AME3Le] ‘Netlncomes™ obe]
)

glo] EAalol 3e A% e

29

<
e

. Cewexistenc

ertion Xlirﬂ(it_\fpc-”rewurcc”
<linklahel=

rtion” id-"assertion”

mensional” mn)hullqltcnng “lrue” />
iable xlinkitype="resource”
Xlinkllabel="Netlncomes” hindAsSequence="false” />
. <variable:variableAre xdinkitvpe="arc” xlinkiarcrole=
"http://xbrl.org/arcrole/ 208 variable-set”
xlink:from="assertion” xlink:to="NetIncomes”
order="2.0" name="v:NetIncomes” />

. <cficonceptMName xlink:type="resource”

11. xlink:label="NetIncomesFilter">

12. <cficoncept>

13, <cf:gname>concept:NetIncomes</cf:gname>
14, </cf:concept>

15, </cf:conceptName>

<vanablevarishleFilter Are slinkitype="arc”
xlinkarerole="http://xbrl org/arcrole/ 2008 variable-filter”
18 xlinkfrom="NetIncome Xlink: o= vetlncormesFilter”
19, complement="false" cover="true" order="10" />

88%388:‘588

22 12, Zxjol 23 Mot
gx| ol B mMeEE  [28 133 7ol

T 1 =3
consistency Assertions ¢} &-ske] FEHH =0, 18§14
108 7K+ ‘assertion o]gHs UXA A ko 4] 545
= 249) e S

0.05%9 <
proportional AcceptanceRatius 44 0.2 2|48k 31 gl
w, 1#dA 2387AAE viCapitalinvested ¢}

‘vRiskFactor® g gho] ‘RiskedCapital ¥ olok
& formula® RS 9t

v. E9

712 XBRL 241014 Alehg T8 4 Q1 9

o2 AMHCaeulation) ¥AE o] &3l VH%%Zl—-J
At DA} #oFg AeslAu, 4o (Definition) %
A5 olg3le] JEY 9F AAE FAsAM,

XML £7|0bE o] §5to] 7o} 3189 glol} HFEe

725 AgstAY, XBRL Dimensions S ©]-8&lo] =
4 AR ddd AodE(segment)tt AluEe
(scenario)®] W&ol distd Alokg 718 = gl), o]
T AL BuAY FAE FRAoR gAY

1 oltk A 48 Lol Bag Yud) vz
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. <mrmblt*mmmerer xhink: type:

<CACONSISIONCY. /\sscmon xhink: m)c TQ‘EOUI‘LE
xlinkabel~"assertion” id=""
proportional AcceptanceRadi

xlink: iabd mle*mnceﬁano name= viTwlcmncoRaﬁo"
005 />

g y/arc
xlink from="assertion” xdinkto="toleranceRatio”
order="10" name="v:ToleranceRatio” />

. <formu}a:£ormula xlink'type="resource”

xlink:label="formula” aspectModel="dimensional”

implicitFiltering="{rue"

value="$v:Capitallnvested * $v'RiskFactor”

source="formula:uncovered”>

<formula:aspects>

<formula‘concept>
<formula:gname>RiskedCapital </formula:qname>
</formula:concept>

</formulaiaspects>

. </formulaformula>
. <genericiare xlinkitypes"arc”

slink-arcrole="htty://xbrlorg/arcrole/2008/
consistency ~assertion- formula”
linkifroms"assertion” xinkto="formula”
order="1.0"

. <variahles f tVarlable xlink:type="resouree”
xlink:labe wpltallm ested”
)mdA&bequcme false” />

. <variableifactVarlahle sdinkitype="resource”

xlinklabel="riskFactor” bmdAsSequeme "false” />

2. <variahle:variableAre xlink'type="ar¢”

xlinkiar{tmle—”httpi//xhrl.()rg/arcrole,/?{IOS/Variablefset”
xlink:from=" f()mlula Klink'to= capnallnvmtcd”

. order="1.0" name="v:Capital Invested >
. <varlable:variableArc xlmkitype="arc”

xlinkearcrole="http://xbrl.org/arcrole/2008/variable—set”
xlink:from="formula” slinkto="riskFactor” order="2.0"

narme="v:RiskNactor” />
). <cfeonceptName sdinkitype="resource”
wlink:label="capitallnvestedFilter >

oncepl> ) ~
“aname>concept Capitallnvested</cfigname™
coneept>

. </cficonceptName>
5. <cfconceptName xlinkitype="resource”

xlink-label="riskFactorFilter”>
<cfieoncept>

<cfgname>concept:RiskFactor </cf:qname>
</cficoncept™>

51 </cf:conceptName>
. <ufsinglelMeasure xlinkitype="resource”

xlink!label="pureUnitFilter">
<ufmeasure>
<ufgname> xbrlipure</uf gname>
<fulimeasure>
</ f:sit gleMeasure»

. <variablevariableFilterAre slinkitypes"are”

link:arcrole="http//xbrl.org/
arcmic/‘?()()é%/'vaﬁabiewﬁlt@r"
«dink: from="capitallnvested”
Xk Lo~ Laplldllnvestedh ter” cornplement="false”
u)\er "true” order="1.0" /

A, <variablel VmableF)){LrArt lek Type="arc”

<lirkcarcrole="http://xbrl.org/
2008/ variable-filter”

sdink: from="riskFactor” xlmk to="riskFactorkilter”
Lomplcment “false” cover="true” order="10" />

0. <variable:variableFilterAre xhnkity;)e:”arc”

Xlinktarcrole= htt]) //xhrl. org

arcrole/ 2008/ variable-filter”
xlink:from= Factor” xlink'to="purelnitFilter”
complement="false” cover="tru¢" order="2.0" />
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01. <consistencyrule id="r1">

(2. <forall var="a" in="/Adverts">

03. <exists var="p" in="/Catalog/Products”>
04.  <equal opl= $a/ProductI\Iame/test()”
05. op2="$p/Name/test()" />

06.  </exists>

07. </forall>

08. </consistencyrule>
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