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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Measurable quantitative information (MQI) such as ‘165 cm’ or ‘60 kg’ of ‘John’ that applies to the height
or weight of the person is very common in ordinary language. MQI describes one of basic properties
that is associated with the magnitude aspect of quantity. The main characteristics of MQI is that
quantitative information is presented as measures expressed in terms of a pair <n, u>, consisting of
a numerically expressed quantity n and a unit u, which is either basic or derived, or either normalized
or conventionally used. Such information is much more abundant in scientific publications or technical

reports to t ssential p

asurable quantitative information have increased. For example, business inyestment
quently need to aggregate various sorts of information covering net sales,/gross profit,

panies from their annual reports. The fast-growing medical informatics research 4
process a large amount of medical texts to analyze the dose of medicine, the eligibility
clinical trial, the phenotype characters of patients, the lab tests in¢hinical records, etc.[8l
demands either in industry or in medical research require the accurate and consistent repr
of 1

Ho
inf]
usé
sta
wi

wever, in the IR and NLP areas, there is no standardized way,of representing measurable qU
brmation currently available. Each application system~developed in industrial sectors ha
bd its own format to annotate measurable quantitative information. A flexible, interopg
ndardized measurable quantitative information representation format for IR and NLP tas
h many different application systems is called fer.

Th
sel
thd
wi
int
an
sta

s document aims at formulating a general)annotation scheme with following the pri
hantic annotation laid down in ISO 246176 in general and the basic requirements of I
t facilitates the processing of MQI in scientific and technical language and to make it intq
h other semantic annotation schemes, such as ISO 24617. The annotation scheme is desi
properable with other parts of ISO~24617. It also utilizes various ISO standards on lexical
l morpho-syntactic annotation frameworks. It aims at being compatible with other existin
ndards.

NO[T'E ISO 24617-1 and 'ISO 24617-7, for instance, have proposed a way of annotating measuy
(dllrations or time amoufts) and space (distances), respectively. ISO 24612 provides a pivotal for
antpotation framework)that makes all the annotation of temporal or spatial measures in these two
schemes.

QM

meg

Lis normaliZed at the abstractlevel that allows various serialization formats representing
asurable quantitative information such as an XML-based representation. The normaliza

measurable quantitative information for automated processingi computation, and exchange.

art of communicative segments of language in

} resource

uch a big data era, demands from industry and academic communities for a precise acquisition of

ompanies
operating
the target
Iso needs
criteria of
All these
bsentation

antitative
s hitherto
rable and
ks to work

nciples of

SO 24611,

roperable
rned to be
resources
g relevant

es on time
I (graphic
annotation

hnnotated
tion of QI

(gyantitative information) annotation is stated at the abstract level of annotation, and thge standoff
anpotdtion format is adopted at the concrete level of serialization.

Focusimg—om mreasurenrents—im—scientifico-techmotogicat—tanguage,—thisdocument—s—<expected to
contribute to information extraction (IR)[2], question answering (QA), text summarization (TS), and
other natural language processing (NLP) applications[10],
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easurable quantitative information (MQI)
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comstitutes requirements of this document. For dated references, only the edition cited aj
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3
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Scope

s document covers the measurable or magnitudinal aspect of quantity so that.t can fo
hnical or practical use of measurements in IR (information retrieval), QA (question answ
Kt summarization), and other NLP (natural language processing) applications. It is applic
mains of technology that carry more applicational relevance than sonte 'theoretical issue
ordinary use of language.

rmation.

asures such as distances that are treated [SO 24617-7:while making them interoperable
asure types. It also accommodates the treatment éf.measures or amounts that are inty
24617-6:2016, 8.3.

Normative references
e following documents are referred to.in the text in such a way that some or all of thg

Hated references, the latest edition of the referenced document (including any amendment

24612, Language resource management — Linguistic annotation framework (LAF)

Terms and definitions
the purposes of this document, the following terms and definitions apply.
and [EC mdiftain terminological databases for use in standardization at the following ad

SO Quline browsing platform: available at https://www.iso.org/obp

IEC.Electropedia: available at https://www.electropedia.org/

fus on the
ering), TS
hble to the
s found in

TE ISO 24617-12 deals with more general and theoretical issties' of quantification and guantitative

s document also treats temporal durations that are)“discussed in ISO 24617-1, apd spatial

vith other
oduced in

ir content
pplies. For
5) applies.

Hresses:

31
quantity
property of a measurable object referring to its magnitude or multitude

[SOURCE: ISO/IEC Guide 99:2007, 1.1, modified — Definition substantially redrafted, and Notes
removed.]
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3.2

base quantity

quantity (3.1) in a conventionally chosen subset of a given system of quantities, where no quantity in
the subset can be expressed in terms of the other quantities within that subset

Note 1 to entry: Kinds of quantities include seven base quantities defined by the International System of
Quantities (ISQ).

[SOURCE: ISO/IEC Guide 99:2007, 1.4, modified — "no subset quantity" replaced with "no quantity in
the subset", "the others" replaced with "the other quantities within that subset"”, and Notes and Example
removed.]

3.3
derived quantity
quantity (3.1), in a system of quantities, defined in terms of the base quantities (3.2) of that system

EXAMPLE Speed is a derived quantity defined by length (distance) over time (LT-1), whére length (L) and
time (T) arje base quantities.

[SOURCE: [ISO/IEC Guide 99:2009, 1.5, modified — Example replaced.]

34
quantitative information
QI

measurenjent associated with the quantity (3.1) of a measurable object

3.5
measurable quantitative information
MQI
quantitatipe information (3.4) that can be expressed in uaitized numeric terms

3.6
measurable quantitative information markuplanguage
markup language of measurable quantitative information
quantitative markup language

QML
specificatfon language for the annotation of measurable quantitative information (3.5) extractable frpm
text or other medium types of language

3.7
measurement unit
unit of m¢asurement
unit

scalar basjs, defined @nd adopted by convention, of measuring objects by multiplying their quantitative
values expressed inh yeal numbers

Note 1 to eptry: The expressions that are used in measurement such as “metre”, “litre”, and “umol/kg” are units
by the definition given above. The multitude expressions such as “bottles”, “boxes”, or “two” as in “two bottlef of
milk”, “a boX of apples”, and "two collees sometimes fail to be regarded as Units, but they can also be if they are
accepted as units by convention or agreement in some communities. ISO 24617 SemAF Part 12: Quantification
treats such multitude expressions as genuine units.

[SOURCE: ISO/IEC Guide 99:2007, 1.9, modified — Definition substantilly redrafted, original Notes
removed, new Note 1 to entry added.]

3.8
base unit
measurement unit (3.7) that is adopted by convention for a base quantity (3.2)

Note 1 to entry: There are seven base units chosen by the International System of Units (SI) associated with
seven ISQ base quantities to measure quantities, as shown in Table 1.

2 © IS0 2021 - All rights reserved
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Table 1 — Base units

SI base unit Associated ISQ base quantity
(unit symbol) (base quantity symbol)
metre (m) length (L)
kilogram (kg) mass (M)
second (s) time (T)
ampere (A) electric current (I)
kelvin (K) thermodynamic temperature (E)
mole (mol) amount of substance (N)
candela (cd) luminous intensity (]J)
[SQURCE: ISO/IEC Guide 99:2007, 1.10, modified — Notes and Examples removes,/new Note
andl Table 1 added.]
3.9
derived unit
megasurement unit (3.7) for a derived quantity (3.3)

EX

«

m

AMPLE The unit “newton” (N) is a derived unit for a derived quantity “force” (F), which is deg
hss times acceleration” (MLT2), where the quantity “acceleration’,isa derived quantity defined h

:2021(E)

1 to entry

fined to be
y “velocity

diviided by time” (VT1) and “velocity” defined by “length (distance).divided by time” (LT1).
Note 1 to entry: Table 2 illustrates some of the derived units.
[SQURCE: ISO/IEC Guide 99:2007, 1.11, modified —@Examples removed, new Example and|Note 1 to
enfry added.]
Table-2"— derived units
Derived unit Associated derived quantity)|
(unit symbol)
kilometre per minute(km/min) speed = length(L)/ time(T)
gram per cubic metre(gram/m3) density = mass(M)/volume(L3}
kilogram metre per square second (kg x m/s?) force = mass (M) x length(L)/time(T?)
lumen per square metre (Im/m?) [lluminance = luminous intensity (J)/afea(M?)
4 | Abstractspecification of QML
4.1 Overview
Th quantitative markup language (QML) (3.6) is specified at two levels, abstract and concrete. Some

ch

r\nl-nrini--'nn afFOMI avralictknd 1 A4 9D Tho avneall cbiobrien ALAOMI 30 nrncn

r Pz 22} tod hyr o
Iacice JLUICO UT \{_A'lu dlrv 1ot Uu Il 1.4 IT'InNu UUvieiIdIiroltrucituIrov vl \Ll'lu Io lbl.ll CoUCIItC\u Ll-y aIIIcvu

famodel, as

introduced in 4.3. The abstract syntax of QML as QML_as shall be a set-theoretic specification of QML in
conceptual terms that are independent of ways of representing the annotation (content) of measurable
quantitative information. The concrete syntax of QML as QML_cs shall be a specification of a set of
representation formats, based on QML_as, for the annotation of measurable quantitative information
in a computationally tractable way. The QML_as is introduced in 4.4, while QML_cs is presented in
4.5. Equivalent concrete syntaxes, including an XML-based concrete syntax QML_csx and a TEI-based
concrete syntax QML_cst, are described in Clause 5 and Clause 6, respectively.

NOTE There can be many equivalent concrete syntaxes defined on a single abstract syntax.

© IS0 2021 - All rights reserved
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4.2 Characteristics of QML

QML shall have the following characteristics.

a) QML shall focus on the annotation of the measurable attributes of entities. For example, “BMI
between 10-20 kg/ m?2”.

b) QML shall provide a way to annotate the relations of measures. For example, “age 40 or older” and
“fpg>=100 mg/dl or alc not less than 5,8 %".

c¢) QML shall cover the complex uses of unitized numeric quantities. For example, “14,0 x 109”,

“glycdsylated haemoglobin (hbalc) <1,15 times the upper limit of normal”.

d) QML dhall facilitate the identification of normalized numeric and units, as the measurable-attribpte
of an associated entity.
NOTE QML does not specify ways of annotating the normalization (e.g. “millimoles per litre™iS normalizedl to

“mmol/1") pr complete specification (e.g. “kg/m” is “kg/m?2” for BMI) of units, which will be dealt with in anot|
part of ISO|24617 addressing automated implementation of MQI.

4.3 Metamodel

The overdll structure of measurable quantitative information is représented by the metamodel

Figure 1.

her

in

source data isSourceOf—» markables \\
isAnchoredTo
isAnchoredTo isAnchoredTo
relator
triggers
A
, 1.1 _ 1.1 2.n _
bntity link > measure link
triggers -
Dtype @type= @numeric @type=
@quantity “measure” @unit “comparison”
@type

Figure 1 — Metamodel of measurable quantitative information

This metamodel shall consist of seven class components, represented as square boxes in Figure 1:

a) source data as input to the annotation of MQ],

b) markables extracted from data sources,

c) three types of basic elements: entity, measure, and relator,

d) two types of links: measure link and comparison link.

The element “entity” shall be any object that has the property of a measurable quantity, represented by
“@quantity”, as one of its properties. The “entity”, as is used in this document, shall be a very general
term that refers to any object, not just to individual entities, but also to their properties, such as

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=14c60e5b27c539319d39d4825562364c

ISO 24617-11:2021(E)

“height” of a building or “speed” of a car, and also to any kinds of eventualities such as states, processes
or transitions.

EXAMPLE1 We drove at more than 200 kilometres per hour on a German autobahn.

The speed mentioned by “more than 200 kilometres per hour” applies to the quantitative property of a
motion: e.g. the measure “over 200 kilometres per hour” applies to the motion of driving mentioned in
the example.

The element “measure” represents a measurable quantity of an entity in terms of three attributes:
quantity, unit, and type.

EXAMPLE 2 The height of Mt. Hall is 1 950 metres.

Thg measure shall consist of a quantity referred to by a numeric expression “1 950” andra unjit “metre”.
It dpplies to the “height” quantity of the geographical object, named “Mt. Hall”.

N« no«__»

The element “relator” which is associated with markables such as “equal.te”; “greater than”, “<="
“be¢tween”, or “at least” has only a functional status of relating two or more measures.

EXAMPLE 3  One pound equals 16 ounces.
It if a relator of identity between two measures, “one pound” and “%6 ounces”.
EXAMPLE4 1 footislessthan 1 metre, for it is exactly equal to 30,48 cm.

Thjs example illustrates two types of links between measures: the relation of being “less than}”, and that
of being an identity.

A llnk of the type “measure” shall relate a measure:to-the quantitative property of an entity. $uch a link
is friggered by a measure element.

Alink of the type “comparison” shall relate asmeasure to another or other more measures. Suth a link is
often triggered by an element “compariso’s

4.4 Abstract syntax of QML (QML_as)

A arkup language QML shall be'a specification language for the annotation of MQI. The abstrpct syntax
of ML shall specifie an annétation scheme in set-theoretic terms based on a conceptual undgrstanding
of MQI. The abstract syntax-QML_as is understood to be structured as a triple <B, R, @> such|that

a) | Bis aset of three basic element types: entity, measure, and relator;
b) | Ris a set oftwa link types: measure and comparison types;

c) | @ is a_set'of assignments that specify the list of attributes and their value types assocjated with
each ofthe basic element types in B and each of the link types in R.

Every-element in B shall have at least one attribute, @type, and so does every link. The values of @
type-are €PDATA associated-witheachof the—elements—For-instance, theentity of “motmtain” is of the

“geographical” type, and the entity named “John” is of the “person” type.

The values of @quantity for an entity are CDATA that may include values such as height, width, or
weight, and so on.

The assignment of measure shall have three attributes: @numeric, @unit, and @type. A possible value
of the attribute @numeric is a real number. A possible value of @unit is one of the units in a system
conventionally accepted such as one of the SI base units or derived units. A possible value of @type is
one of the quantities listed as ISQ base quantities or derived quantities, such as length, mass, voltage,
and so on.

© IS0 2021 - All rights reserved 5
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4.5 Concrete syntaxes of QML (QML_cs) and its subsets

An abstract syntax shall allow several semantically equivalent concrete syntaxes. QML_as likewise
allows a set of equivalent concrete syntaxes of QML(QML_cs). This document introduces two kinds of

concrete s

yntaxes, QML_csx and QML _csf, in Clause 5 and Clause 6, respectively.

The two concrete syntaxes, QML_csx and QML_csf, are both based on the abstract syntax QML_as, while
adopting XML as their representation language. They shall comply with the requirement of standoff
annotation in ISO 24612.

These tw

concrete syntaxes do, however, differ from each other in at least two aspects. Just like

the

other Par
QML_csx
structure

In contra
structures
structure;s
elements :
Initiative

5 XML

5.1 Gen
The XML-

s of ISO 24617 on semantic annotation, such as ISO 24617-1, ISO 24617-7, and ISO 24617
does not separate annotation content structures from their anchoring (referenci
, although this separation is required by LAF for linguistic annotation.

t, QML _csf is feature-structure-based. It shall follow LAF for the separation* of the t
, anchoring and content structures in representing measurement information in feat
. Furthermore, QML_cst, as specified in this document, shall adoptythe names of X
ind attributes with value type specifications from the TEI P 5 Guidelinés of the Text Encod
Consortium for the representation of MQI.

based concrete syntax of QML (QML_csx)

eral

based concrete syntax QML _csx is introduced in gwo steps. The first step is to list the

names andl ID prefixes of QML _csx in 5.2. The second stepis.to specify the attribute assignments for

-6,
ng)

WO
ire
ML

ng

Lag
Lhe

XML root |n 5.3, for each of the basic element types listed in 5.4, and for each of the link types listed in
5.5.
NOTE The root tag is introduced in XML to embed:a list of XML elements into a single structure.
5.2 Tagnames with ID prefixes
Corresporjding to each of the basic element types and the link types for QML_csx, there is a unique fag
and a unique ID prefix, as shown in Table 3.
Table3 — List of tags and ID prefixes of QML_csx
Tags ID prefixes |Comment
Root <MQI> mqi XML root tag
Basic elethent typés
Entity <entity> X object to which a measure applies
Measure <measure > me unitized numeric quantities only
Relator <relator> c triggers a link relating measures
Link types
Measure link <mLink> mL relates a measure to an entity and is triggered
by a measure
Comparison link <cLink> cL relates a measure to another or other more
measures
NOTE The attribute name for each ID in XML is xml:id and each of its values is an ID prefix followed by a

positive integer, e.g. <entity xml:id="x25" />.

© ISO 2021 - All rights reserved
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5.3 Attribute specification of the root <MQI>

List 1: A list of attributes for <MQI> in extended BNF (Backus-Naur form)

attributes = identifier, target, [lang], [mediumType], [source]; {* Attributes in square brackets are
optional; otherwise, they are required. *}

identifier = mqi + positive integer;

target = IDREF | CDATA; {* refers to the ID of a sequence of communicative segments in data sources
or such a segment sequence directly quoted*};

5.4

Lis

Lis

lang = CDATA; {* refers to ISO 639 standard on language codes*}
mediumType = CDATA; {* text, video, image, etc.*}

source = CDATA. {* refers to the source of the data*}

| Attribute specification of the basic element types
t 2: A list of attributes for <entity> in extended BNF
attributes = identifier, target, type, [comment];
identifier = x + positive integer;

target = IDREF | CDATA; {* refers to the ID of a sequence of communicative segments in dafta sources
or a markable*}

type = CDATA; {* some ontological types such as “person”, “vehicle”, etc. *}
comment = CDATA.
t 3: A list of attributes for <measure> in extended BNF
attributes = identifier, target, num; [unit], type, [comment];
identifier = me + positive integer;

target = IDREF | CDATA; {* refers to the ID of a sequence of communicative segments in dafta sources
or a markable*}

num = real numbers;
unit = CDATA:

{* The attribute @unit is not specified when a measure is associated with the [degree of
efficiency such as John’s score is 95 or some grade range from O to 1. *}

type = CDATA; {* L-dimensional types include length, width, height, breadth, area, and vplume, etc.

*}
comment = CDATA.

List 4: A list of attributes for <relator> in extended BNF

attributes = identifier, target, type, [comment];
identifier = r + positive integer;

target = IDREF | CDATA; {* refers to the ID of a sequence of communicative segments in data sources
or a markable*}

© IS0 2021 - All rights reserved 7
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type = CDATA; {* mathematical operator for cases like “greater than”, or relation for cases like
“between” *}

comment = CDATA.

5.5 Attribute specification of the link types

According to the SemAF principles given in [SO 24617-6, every link structure shall be required to be of
the form <n, E, p> such that n is an entity structure, E is a set of entity structures, and p is a relation over
them.

NOTE An entity structure is a pair <m, s>, where m is a markable and s is semantic information annotajted
on m.

There arg two link types in QML, tagged <mLink> and <cLink> in an XML-based QMULxcsx. THeir
attributes|are specified as in List 5 and List 6.

In QML_cdx, the entity structure is named n @measurelD, the set of entity structur€ r @appliedTo [for
measure ljnk <mLink>, and the relation p @relType.

List 5: A list of attributes for <mLink> in extended BNF

attribjutes = identifier, measurelD, appliedTo, relType, [comment];

identifier = mL + positive integer;

measiirelD = IDREF; {*ID of <measure> *}

appliddTo = IDREFS; {*IDs of <entity>s to which the value’of <measure> applies *}
relType = “measures”; {*follows the specification @f15S0 24617-1:2012 ISO-TimeML*}
comn]ent = CDATA.

List 6: A list of attributes for <cLink> in extended BNF

attribjutes = identifier, measurel, meastre2, relType, [comment];
identiffier = cL + positive integef;

measifirel= IDREF; {*ID of ¢<measure> *}

measire2= IDREFS; {¥IDs of < measure> *}

relType = CDATA; {¥type of alink that compares one measure to another measure or other measufes
}
comnjent SGDATA.

5.6 IlluStratiomsof QME_csx

5.6.1 General

This clause illustrates how QML_csx represents the annotations of measurable quantitative information
in text.

5.6.2 Sample data
For illustration, the following sample data is annotated:

<text xml:id = “t1” > Mia is 165 cm tall. </text>
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<text xml:id = “t2” > John is more than two metres tall. </text>

<text xml:id = “t3” > hbalc between 7,5-9 %. </text>

5.6.3 Procedure of annotation

5.6.3.1 Overview

:2021(E)

Before detailed illustrations are given, each of the steps of MQI annotation is illustrated with sample
data thatis provided in 5.6.2.

5.6
Be
pré
rejl

M

Th
(2)
Ba
ap]
(3)
5.4

W
rej

.3.2 Pre-processing: word segmentation and anchoring

fore the semantic annotation of QML _csx applies to some specific language data, the-data n
-processed, for instance, through word segmentation. The word segmentation of sample|
resented inline as illustrated below.

<wordSeg xml:id="ws1” target="#t1" lang="en”>
<w xml:id="w1">Mia</w>
<w xml:id="w2">is</w>
<w xml:id="w3">165</w>
<w xml:id="w4”">cm</w>
<w xml:id="w5">tall</w>
<punct xml:id="p1”>.</punct>

</wordSeg>

s can also be represented in a much-simpler way:

<wordSeg xml:id="ws1” target="#t1” lang="en”>Mia_w1l is_w2 165_w3 cm_w4 tall J
wordSeg>

bed on the word-segmefitation data, such as (1) or (2), markables are chosen and each aj
propriate entity type{as-represented below.

Mia_x1 is [165 €aa-tall]_mel.

.3.3 MQIannotations for illustration

rd-segiented and anchored data is then annotated with measurable quantitative infor
resented below.

eeds to be
data t1 is

v5._pl </

signed an

mation, as

(M

a. <wordSeg xmiid="ws1 target= #t1 fang="en >
Mia_w1 is_w2 165_w3 cm_w4 tall w5._p1
</wordSeg>

b. <MQI xml:id="qi1” target="#ws1” lang="EN">

<entity xml:id="x1" target="#w1" type="person” />

<measure xml:id="mel" target="#w3, #w4, #w5" " num="165" unit="cm" type =“height“/>

<mLink xml:id="mL1" measurelD="#mel” appliedTo="#x1" relType="“measures" />

</MQI>
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5.6.3.4 Annotations

With sample data t2, a quantitative relation, tagged <relator>, triggers a comparison relation, tagged
<cLink>, that relates a measure to another or other more measures.

(1) a.<wordSeg xml:id="ws2” target="#t2"” lang="EN" >
John_w1 is_-w2 more_w3 than_w4 two_w5 metres_w6 tall_w7._pl

</wordSeg>

b. <M@t=xmtd="qi2* target="#ws2"*=
<eptity xml:id="x1" target="#w1" type="person" />

«wn «n

<npeasure xml:id="mel" target="" num="" unit=

“un

type:un />

{*The <measure xml:id="me1"> is a non-consuming tag that is understood as being anchored to
an enfpty sequence of textual strings*}

<npeasure xml:id="me2" target="#w5, #w6, #w7” num="2" unit="metres\ type="height” />

<rglator xml:id="c1” target =“#w3, #w4” type="greaterThanOrEqual">

\'4

<cLink xml:id="cL1" measurel="#mel” measure2="#me2" relType=" greaterThanOrEqual” /

<r1\Link xml:id="mL1" measurelD="#mel” appliedTo="#x1"relType="measures” />
>

</MQ

This annofation is interpreted as stating the height of a pérson, named “John”, as being greater thah 2
metres.

The annofjation of sample data t3 is as follows.

NOTE More annotation examples can be foundsin Annex A.

(2) a.<wg¢rdSeg xml:id="ws3” target="#t3" lang="en” >
hbalclw1 between_w?2 7,5 w3 - w49 w5 %_w6._pl
</wordSeg>
b. <MQI xml:id="qi3” target="#ws3" >

<eptity xml:id=fx1" target="#w1" type="medicalConcept" />

“«wn “«n

<measureXml:id="mel" target="" num="" unit=

“n

type="" />

<measure xml:id="me2" target="#w3, #w6” num="7.5" unit="%" type="testValue”/>

<measure xml:id="me3" target="#wb5, #w6” num="9" unit="%" type="testValue” />

<relator xml:id="c1” target ="#w2, #w4” type="between”>

<cLink xml:id=“cL1" measurel="#mel” measure2="#me2" relType=“greaterThanOrEqual” />
<cLink xml:id=“cL2" measurel="#mel”"measure2="#me3" relType="lowerThanOrEqual” />
<mLink xml:id="mL1" measurelD="#mel” appliedTo="#x1" relType=" measures" />

</MQI>
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6 TEI-based concrete syntax of QML (QML_cst)

6.1 Concrete syntaxes of QML (QML_cst)

6.1.1 Overall

The TEI-based concrete syntax QML_cst is also introduced in two steps. The first step is to list the tag
names and ID prefixes of QML_cst in 6.1.2. The second step is to specify the basic element types listed in
B, for each of the link types listed in R (see 4.4).

6.1.2 Tagnames with ID prefixes

Ac¢ording to TEI P 5 Guidelines, there are three basic element types and two link types fof QML_cst,
ea¢h of them has a unique tag and a unique ID prefix, as shown in Table 4.

Table 4 — List of tags and ID prefixes of QML_cst

Tags ID prefixes |Comment

Root <MQI> mqi XML root-tag

Basic element types

ObjectType <ObjectType> obj describes the type of object being

referred to

Measure <measure> me refers to the quantity of an object

Relator <relator> re triggers a link relating measures

Link types

Measure link <link type= mb relates a measure to an entity and ig
“measure”> triggered by a measure

Comparison link <link type= “cam- |cL relates a measure to another or othler
parison”> more measures

NO[T'E Same as the QML_csx, ID as(the global attribute has a unified representation, each of its valpies is an ID

prdfix followed by a positive integer,'in XML is xml:id, e.g. < ObjectType xml:id="0bj3” />.

6.1.3 Attribute specification of the basic element types
Ligdt 7: A list of attributesfor < ObjectType > in extended BNF
attributes = identifier, [comment];

identifier'=-0bj + positive integer;

comment = CDATA.

Lidt@y A list of attributes for <measure> in extended BNF

attributes = identifier, quantity, unit, type, [comment];
identifier = me + positive integer;

quantity = real numbers;

unit = CDATA;

type = CDATA; {* L-dimensional types include length, width, height, breadth, area, and volume, etc.
*}
comment = CDATA.
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List 9: A list of attributes for <relator> in extended BNF

attributes = identifier, type, name, [comment];

ident

ifier = re + positive integer;

type = “relation”;

name = CDATA; {* mathematical operator for cases like “greater than”, or relation for cases like
“between” *}

LI ATA
comnrent=CtbATA:

6.14 A

ttribute specification of the two link types

There are|two kinds of link types, tagged <link type=“measure”> and <link type=“comparison”> i
TEI-based QML_cst. Their attributes are specified as in List 10 and List 11.

According to the TEI P5 Guidelines, the entity structure n and the set of entity-structure E are b
contained| in @target of <link type=“measure”> and @target of <link type=“comparison”>, and

relation p

is represented by @type and @subtype.

List 10: Allist of attributes for measure link in extended BNF

attrib[!tes = identifier, type, target, [subtype], [comment];

identiffier = mL + positive integer;

type # “measure”;

targe

t= IDREFS; {*ID of <measure> and IDs of <entity>s to which the value of <measure> applie

subtype = “measures”; {*follows the specification of ISO 24617-1:2012 ISO-TimeML*}

comnlent = CDATA.

List 11: Aflist of attributes for comparisonink in extended BNF

identi

attrib[!tes = identifier, type, target; [subtype], [comment];

ier = cL + positive integer;

type F “comparison”;

target= IDREFS; {¥IDs’of <measure>s *}

subtype = CDATA; {*type of a relation that compares one measure to another measure or ot
measyires *}

comnlent)= CDATA.

bth
the

5%}

ler

6.2 Illustrations of QML_cst

6.2.1 Overall

This clause illustrates how QML_cst represents the annotations of measurable quantitative information

in text.

6.2.2 Sample data

For illustration, the following sample data is annotated:

12
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<text xml:id = “t9” > The Laboratory is about 120 m<sup>2</sup> </text>
<text xml:id = “t10” > The building is higher than 80m. </text>

<text xml:id = “t11” > Oxygen saturation between 90-95 %. </text>

6.2.3 Illustrations of TEI-based Concrete Syntax
(1) A:

<text xml:id = “t9” >

<s xml:id= “s1”>

<phr xml:id= “phr1”>
<w>The</w>
<w>Laboratory</w>

</phr>

<w>is</w>

<w>about</w>

<phr xml:id="“phr2”>
<w>120</w>

<w>m<sup>2</sup></w>

</phr>
<c>.</c>
</s>
</text>
B:

<objectType xmlkid=“obj1”>
<measure xml:id="mel” type="area" quantity="120" unit="<sup>2</sup>">
<linkGrp> (refers to feature structure representation)

<link target="#phr1 #obj1"/> # linked text elements with feature structures

<link target="#phr2 #mel"/> # linked text elements with feature structures

<link type=“measure” xml:id="mL1" target= “#mel #obj1” /> # defined by QML
</linkGrp>
</objectType>
(2) A:
<text xml:id = “t10” >
<s xml:id= “s1”>

<phr xml:id= “phr1”>

© IS0 2021 - All rights reserved
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<w>The</w>
<w> building </w>
</phr>
<w>is</w>
<phr xml:id="phr2”>

<w>higher</w>

<w>than</w>
</phr>
<phr xml:id="“phr3”>
<w>80</w>
<w>m</w>
</phr>
<c>.</c>
<fS>

</text>

<obje¢tType xml:id=“obj1”>

<measure xml:id=“mel” type=

<[linkGrp>

<mneasure xml:id="me2” type="height" quantity="80" unit="m">

<linkGrp> (refers to feature structure representation)

<link target="#phr1 #objl"/> # linked text elements with feature structures

<link target="#phr2/#rel"/> # linked text elements with feature structures

<link target="#phr3 #mel"/> # linked text elements with feature structures

<link type=“comparison” xml:id=“cL1" target="#mel #me2” subtype="greaterThan” />

<linktype="“measure” xml:id="mL1" target= “#mel #objl” />

</objectType>
(3) A:
<text xml:id = “t11” >
<s xml:id= “s1”>
<phr xml:id= “phr1l”>
<w> Oxygen</w>

<w> saturation</w>

14

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=14c60e5b27c539319d39d4825562364c

/>

</phr>
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<w>90</w>
<c>-</c>
<w>95</w>
<c>%</c>
</phr>
</s>
</text>

B:

<objectType xml:id=“obj1">

nn nn nn

<measure xml:id=“mel” type="" quantity="" unit="" >

<measure xml:id="me2” type="testValue" quantity="90" unit="%">

<measure xml:id="me3” type="testValue" quaritity="95" unit="%">

<linkGrp> (refers to feature structuretepresentation)

<link target="#phr1 #obj1"/>#linked text elements with feature structures
<link target="#wd1 #rel'/> # linked text elements with feature structures

<link target="#phr2-#mel"/> # linked text elements with feature structures

<link type="“comparison” xml:id=“cL1" target="#mel #me2” subtype="“grdaterThan”

<link type=“comparison” xml:id=“cL1" target="#mel #me3” subtype="lowefThan” />

<linktype="“measure” xml:id="mL1" target= “#mel #obj1” />

</linkGrp>

</objectType>

© IS0 2021 - All rights reserved
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Annex A
(informative)

[llustrations of QML_csx with more samples

Sample data

For illustrption of QML_csx, in addition to 5.6.2, the following sample data is annotated.

AnnotatiIn using QML_csx

(1) a.<w

(2)

16

<textgkml:id = “t4” > White blood cell count > 14,0 X 109 / L. </text>

<textgkml:id = “t5” > fasting blood sugar level >/= 125 mg/dl but </= 279 mg/dl. </text>
<textxml:id = “t6” > the area of a soccer pitch varies within a limit of 90-120 m in length and
45-90\m in width. </text>

<textkml:id = “t7” > three people in the room, all higher than 180 cm. </text>

Whitg w1 blood_ w2 cell_ w3 count_ w4 > w5 14.0 w6 X w7 109 w8 /w9 L_w10._p1l

</wordSeg>
b. <MQI xml:id="qi4” target="#ws4" >

<eptity xml:id="x1" target="#w1, #w2, #w3" type=“medicalConcept" />
<:Ieasure xml:id="“mel" target="" pum="" unit=

<

< ffelator xml:id="c1” target =“#w5” type="greaterThanOrEqua/”">
<cLink xml:id="cL1 measurel="#mel” measure2="#me2" relType=“greaterThanOrEqual” />

<r1\Link xml:id€“mL1" measurelD="#mel” appliedTo="#x1" relType=“measures” />
</MQ

rdSeg xml:id="ws4” target="#t4" lang="en” >

“«n “un “«n

type=un />

>

easure xml:id="me2" target=‘#w4, #w6, #w7, #w8, #w9, #w10” num="14,0 X 109" unitg"L"
type=‘count” />

a. <w@rdSeg xml:id="ws5” target="#t5" lang="en” >

fasting-wT blood W2 sugar w3 level W& >/= W5 125.-w6 mg/dl-w7 but.- w8 </=w9 279 wIU0 mg
wll. pl

</wordSeg>

b. <MQI xml:id="qi5” target="#ws5" >

<entity xml:id="x1" target="#w1, #w2, #w3" type="medicalConcept" />

«n «un “«n

<measure xml:id="mel" target="" num="" unit="" type="" />

<measure xml:id="me2" target="#w4, #w6, #w7” num="125" unit="mg/dl" type="level” />

dl

<measure xml:id="me3" target="#w4, #w10, #w11” num="279" unit="mg/dl" type="level” />
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