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APPENDIX A

Annotation guidelines (features)

A.1 Introduction

This appendix includes the annotation guidelines that were written for interns
in the project. The guidelines aim to provide clarity about both the technical
procedure and the (linguistic) criteria for feature annotation.

In section A.2 general instructions are provided. In sections A.3 to A.11, the
guidelines for the annotation of clause order, syntactic integration, tense, mod-
ality, aspect, person and number, sentence type, negation, and focus particles
are provided respectively.

A.2 General instructions

Before presenting the annotation instructions, some remarks are in order. Make
sure to read these instructions carefully before beginning your annotation work.
In case of questions, send an email. It is better to ask a question than to provide
incorrect or imprecise annotations. For contact details, see section A.2.5 below.

A.2.1 Natural language data are messy

The instructions below are readily applicable to non-problematic cases, but
when dealing with natural-language data, utterances do not always adhere to
clearly defined patterns. Do not panic, as each feature is presented with known
problem cases. If these instructions do not clarify the issue at hand, you can
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always use the general label ‘NA’, which stands for ‘not available’ or ‘non-
applicable’. In such cases, write down the reason you used this label in the
available comment column.

A.2.2 Interpretational features

Not all features are created equal. Some features are explicit and grammatical,
such as clause order, and differences in coding will most likely be the result of
temporary loss of attention. Other features, such as type of modality, are more
interpretative. Still, try to be as consistent as possible in assigning labels for
those features, because reliability will be calculated and problem cases will be
discussed.

A.2.3 Practical advice

Some practical advice is to annotate one feature at a time. It is not efficient,
nor beneficial for consistency to code one item at a time for all features. Make
sure you schedule your annotation work in blocks of a fixed time span (20 or
30 minutes). Take a small break in between and repeat. For a specific imple-
mentation of such a time-management technique, see for instance the Pomodoro
technique (Cirillo, 2009). Mostly, coding for more than half a day is not only
extremely repetitious, but also bad for the quality of your annotations.

A.2.4 File format

The data are presented in a spreadsheet in so-called ‘wide format’, meaning
that each row in the spreadsheet represents one observation (here: one condi-
tional sentence) and multiple properties of that sentence, such as the metadata
(source, mode, genre, register et cetera), and the features to be annotated (see
Gries, 2013, pp. 20-26). You can add your annotations using any spreadsheet
software compatible with CSV files (Comma Separated Values), such as Lib-
reOffice Cale (free, see https://www.libreoffice.org/discover/calc) or Microsoft
Ezcel (paid, available on University computers). Each sentence is presented
with its preceding and following sentence. Only the sentence itself is to be
annotated. The co-text is provided to be able to interpret the sentence in con-
text. The data are prepared for you and the order is randomised. Please do not
re-order the data, as this will make combining annotations more tedious.

A.2.5 Contact

In case of questions or comments, please contact Alex Reuneker at
a.reuneker@hum.leidenuniv.nl.


https://www.libreoffice.org/discover/calc
mailto:a.reuneker@hum.leidenuniv.nl
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A.3 Clause order

A.3.1 Introduction

The feature clause order represents the order of the antecedent and consequent
of conditional sentences. In canonical conditionals, the antecedent is introduced
by als (if ). The coding uses the position of the antecedent only. Four values for
this feature are possible: sentence-initial antecedent, sentence-final antecedent,
sentence-medial antecedent and insubordinate antecedent. These four options
are exemplified below.

(1) Sentence-initial antecedent
Als je op de knop drukt(,) gaat het licht aan.
If you press the button, the light will switch on.

(2) Sentence-final antecedent
Het licht gaat aan(,) als je op de knop drukt.
The light will witch on(,) if you press the button.

(3) Sentence-medial antecedent
Dat is, als ik het zo mag zeggen, nogal een flauwe opmerking.
That is, if you’ll excuse me, a rather dull comment.

(4) Insubordinate antecedent
Als jij nou even koffie zet (...)
If you make some coffee (...)

A.3.2 Instructions

For each item, determine the position of the antecedent with respect to the
consequent. Annotate using the appropriate label. Below the coding instruc-
tions are presented, together with examples. The labels are presented between
parentheses. The parentheses are not to be included in your annotation. If
you prefer shorter labels, you can use the numerical labels after the semicolon.
They will be converted to their full counterparts after you are done annotating.

Sentence-initial (si; 1)
The antecedent precedes the consequent.

(a) Als er genoeg water bij Lobith binnenkomt, staat de stuw open.
If enough water enters Lobith, the weir is open.

Sentence-final (fi; 2)
The antecedent follows the consequent.
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(a) Gemeenten kunnen de witte scholen niet uitbreiden met extra
lokalen, als die schooluitbreiding een gevolg is van witte vlucht.
Municipalities cannot expand the white schools with extra
classrooms, if the school expansion is a result of ‘white flight’.

Sentence-medial (smj 3)
The antecedent is inserted into the consequent.

(a) Vervolgens neemt de verzekeraar dan, als de aankoopnota in orde
lijkt, de koopprijs als waarde in de polis over.
Subsequently, the insurer will then, if the purchase invoice appears
to be in order, adopt the purchase price as value in the policy.

Insubordinate (in; 4)
The antecedent is used without expressing a consequent.

(a) Als u uzelf even kort introduceert en uw vraag stelt...
If you introduce yourself briefly and ask your question...

A.3.3 Problem cases

Please take note of the following known problem cases and annotate accord-
ingly.

Incomplete utterance (‘NA’)
If the utterance is incomplete, use the ‘NA’label. For instance, an incom-
plete consequent such as below is not an instance of insubordination. Do
check the available co-text for possible parts of the conditional.

(a) Als Nicolaas en Jacobien uh als ik die uitnodig.
If Nicolaas and Jacobien uh if I invite them.

Running astray (‘NA’)
Especially in spoken data, utterances can run astray. Use the ‘NA’label
in such cases.

(a) Voorzitter zou ik de heer De Wit mogen vragen stel nou dat of jee

als de uitkomsten van de evaluatie of die nou tweeduizend plaats-
vindt of eerder wat uw verzoek is stel nou dat daaruit komt dat een
onderdelen wellicht na een redelijk goed uitvoerende goed werkende
uh wet is?
Chairman, could I ask Mr De Wit now that whether or if the res-
ults of the evaluation whether it takes place in 2000 or earlier what
your request is, suppose that a part may be after a reasonably well
executed, well-functioning uh law?
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Embedded conditionals
Conditionals are sometimes embedded in matrix clauses. In such cases,
treat the embedded conditional as an autonomous sentence and code
accordingly. In the example below, the annotation should thus read si for
a sentence-initial antecedent.

(a) Het CDA vindt dat als hij eenmaal koning koning is rol moet blijven
spelen bij kabinetsformaties.
The CDA believes that if [when/ he finally is king, he should continue
to play a role in cabinet formations.

Non-declarative sentences
If the conditional has a non-declarative consequent, such as an interrog-
ative consequent, or is embedded in a question or command, please an-
notate according to the regular instructions above. In the example below,
the annotation should thus read si for a sentence-initial antecedent.

(a) En als ze het doen hoe doen ze het?
And if they do it how do they do it?

Co-construction
If parts of the conditional are produced by different authors, please use
the regular instructions.

Crossing sentence-borders
All conditionals are presented with the preceding and following co-text.
If one of the parts of the conditional is in the co-text, treat it as if it were
in the regular item-slot.

A.4 Syntactic integration

A.4.1 Introduction

The feature syntactic integration represents the type of syntactic dependency
between the consequent and the antecedent. Syntactic integration is reflected in
the word order of the consequent and the occurrence of the resumptive particle
dan ‘then’. It is important to keep in mind that syntactic integration is not
independent of clause order. This feature should therefore only be annotated
in case of sentence-initial antecedent in combination with a declarative con-
sequent. Furthermore, embedded and insubordinate conditionals are excluded
from the annotation of this feature. The possible values of this feature are
exemplified below.

(5) Integrative
Als je op de knop drukt, gaat het licht aan.
If you press the button, the light will switch on.
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(6) Resumptive
Als je op de knop drukt, dan gaat het licht aan.
If you press the button, then the light will switch on.

(7) Non-integrative
Als je op de knop drukt, het licht gaat aan.
If you press the button, the light will switch on.

A.4.2 Instructions

For each item, determine the type of syntactic integration. Annotate using
the appropriate label. Below, the coding instructions are presented, together
with examples from the corpus. The labels are presented between paren-
theses. The parentheses are not to be included in your annotation. If you
prefer shorter labels, you can use the numerical labels after the semicolon.
They will be converted to their full counterparts after you are done annotating.

Integrative (int; 1)
The consequent follows the antecedent and features subject-verb inver-
sion.

(a) Als de regering-Schroder daartoe inderdaad besluit, komt de
regering-Balkenende met haar bezuinigingsbeleid in FEuropa nog
meer alleen te staan.

If the Schroder government does indeed decide to do so,the Balken-
ende government stands alone even more with its economic policy in
Furope.

Resumptive (res; 2)
The consequent follows the antecedent, is introduced by the resumptive
particle dan ‘then’ and features subject-verb inversion.

(a) Als iemand werkelijk gelukkig is dan moet deze persoon in het bezit
zijn van het goede.
If someone is really happy then this person must be in possession of
the good.

Non-integrative (non; 3)
The consequent follows the antecedent and does not feature subject-verb
inversion or a resumptive particle.

(a) Als je kijkt wat er de laatste zes, zeven jaar over ons is geschreven:
ik ben niet anders gewend.
If you look at what has been written about us in the last six or seven
years: I am not used to anything else.
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A.4.3 Problem cases

Please take note of the following known problem cases and annotate accord-
ingly.

Incomplete utterance (‘NA’)
See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Running astray (‘NA’)
See the instructions for dealing with incomplete utterances in section
A.3.3 above.

A.5 Tense

A.5.1 Introduction

The feature tense represents the grammatical tense of the verb phrase in a
clause. For this feature, Broekhuis, Corver and Vos’s (2015a, p. 157) adaptation
of te Winkel’s (1866) and Verkuyl’s (2008) Binary Tense Theory is used (see
chapter 5), in which two binary features determine tense: tpast (present, past)
and +perfect (perfect, imperfect), which results in four basic tenses: simple
present (present, imperfect), present perfect (present, perfect), simple past
(past, imperfect), and past perfect (past, perfect). Please keep in mind that
in this perspective on tense, zullen ‘will’ is a modal auxiliary, not a future
auxiliary. It will be treated as a modality marker in the annotation guidelines
for modality. This means that for a sentence such as in example (8), the tense
is simple present, not, as is common in in traditional grammar, present future.

(8) Ik zal wandelen
I will walk.

The four tenses are exemplified by examples below. Observe that both the
antecedent and consequent can have the same tense, but do not have to.

(9) Simple present
Als er genoeg water bij Lobith binnenkomt, staat de stuw open.
If enough water enters at Lobith, the weir is open. (simple present, simple
present)

(10) Present perfect
Als Li dit inderdaad heeft gezegd, wat bedoelde hij dan?
If Li indeed has said this, what did he mean? (present perfect, simple
past)
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(11) Simple past
De leraren maakten bezwerende gebaren als de uitbundigheid binnen of
buiten te groot werd.
The teachers made bewildering gestures if there was too much exuberance
inside or outside. (simple past, simple past)

(12) Past perfect
De Amerikanen zelf zouden nooit akkoord gaan als Europa een dergelijk
voorstel had gedaan.
The Americans themselves would never agree if Furope had made such
a proposal. (simple past, past perfect)

(13) Infinitival phrase
Rationeel zou zijn om te geloven dat Socrates gestorven is (of om je te
onthouden van een oordeel, als het je niets kan interesseren).
It would be rational to believe that Socrates died (or to refrain from judge-
ment if you are not interested). (simple present, infinitival)

An important point of attention with respect to verb tense is the combination
of the verb zijn with a participle, in which case it can either be a copular verb
or an auxiliary verb. In the first case, the predicate describes what the subject
is, in the latter, what the subject does. The difference is not always easy to tell
and is interpretative. The difference is important for the classification of verb
tense, because in case of a copula, the verb tense is present or simple past, in
case of an auxiliary, it is present or past perfect.

The first test to use is to reformulate, if necessary, the predicate into a
subordinate clause and testing for the acceptability of the so-called ‘red and
green word order’ (cf. Pauwels, 1953; Haeseryn et al., 1997; de Sutter, 2005)
(examples adapted from Haeseryn et al., 1997).

(14) Ik heb je toch gezegd dat mijn moeder al jaren {dood is/*is dood}.
I have told you that my mother has been dead for years.

(15) Tk heb je toch gezegd dat mijn moeder al jaren {overleden is/*is
overleden}.
I have told you that my mother died years ago.

(16) Ik heb je toch gezegd dat mijn moeder in 1981 {overleden is/is overleden}.
I have told you that my mother died in 1981.

What can be seen in the subordinate clause in (14) is that the adjective has to
precede the finite verb — the reverse order is not available. The finite verb in
(15) is used as a copula and the participle acts as an adjective, which is reflected
in the availability of one word order only — the participle has to precede the
finite verb. In (16), however, both the order finite verb-participle — the ‘red
order’ — and participle-finite verb — the ‘green order’ — is possible, indicating
the status of the finite verb as an auxiliary. Consequently, the verb tense in



Annotation guidelines (features) 449

(15) is simple present, while in (16), the verb tense is present perfect. Other
test that help, although not determine, are the presence or possibility to add
duration to the clause, which indicates that the ‘being’ interpretation is more
prominent, consequently viewing the verb zijn ‘be’ as copula and classifying
the clause as ‘simple present’. Conversely, when the clause has a prepositional
phrase indicating an actor or the possibility to add such a phrase, such as °...
by her nephew’, the most prominent interpretation is that of ‘doing’ instead of
‘being’. Remember that these are only aids in determining the right label, they
are by no means perfect tests.

Another complexity is formed by embedded clauses, as in the corpus ex-
amples below.

(17) Mohammed is van plan om zijn opleiding op te pakken als hij weer beter
is en zich goed voelt.
Mohammed is planning to resume his education if [when] he is well and
feels good again.

(18) De lowbudget-maatschappij Ryanair dreigt het populaire vliegveld
Charleroi te verlaten als de Europese Commissie haar een boete geeft.
The low-budget airline Ryanair threatens to leave the popular Charleroi
airport if the European Commission hands out a fine.

Both in (17) and (18) the question is what the consequent of the conditional
is. Is it the full complex clause, or only the embedded clause? In (17), it seems
to be the case that Mohammed is planning to get back to school if or when he
feels better. It does not seem plausible that he starts planning at the moment
he feels better. The same goes for (18). Does the airline company threaten
{to leave if the European Committee fines the company}, or does the airline
company threaten to leave if the European Committee fines the company? Here
too, the former seems more plausible, as it is the fining and leaving between
which the conditional connection holds, not between fining and threatening.
This results in the extra label ‘infinitival’ for the tense in the consequent, as
the subordinate clause is an infinitival clause.

A.5.2 Instructions

For each item, determine the verb tense of the verb phrase. Annotate the
according label. Below the coding instructions are presented, together with
examples. The labels are presented between parentheses. The parentheses are
not to be included in your annotation. If you prefer shorter labels, you can use
the numerical labels after the semicolon. They will be converted to their full
counterparts when you are done annotating.

Simple present (spr; 1)
The situation takes place during the present-tense interval including
speech time. This tense is realised by the finite verb in present tense
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and an optional participle. Default time is speech time, but adverbial
modification can cancel this. This imperfect tense includes the (simple)
future, as can be seen below.

(a) Ik wandel.
I {walk/am walking}.

(b) Ik zal wandelen.
I will walk.

(¢) Ik ben aan het wandelen.
I am walking.

Simple past (spa; 2)
The situation takes place during the past-tense interval. This tense is
realised by the finite verb in past tense and an optional participle. Default
time is speech time in the past. This imperfect tense includes future in
the past, in which the situation takes place in the non-actualised part of
the paste-tense interval.

(a) Ik wandelde.
I walked.

(b) Ik zou vandaag/morgen wandelen.
I would walk today/yesterday.

(c¢) Ik was aan het wandelen.
I was walking.

Present perfect (prp; 3)
The situation takes place in the actualised part of the present-tense in-
terval. This tense is realised by one of the auxiliaries hebben ‘have’ or zijn
‘be’ in present tense and a past participle. The situation is completed
before speech time, but this default interpretation can be cancelled by
adverbial modification, as in (c). This tense includes the future perfect.
The focus of this tense is on the completion of a situation.

(a) Ik heb gewandeld.
I have walked.

(b) Ik zal hebben gewandeld.
I will have walked.

(c¢) Ik heb je paper morgen zeker gelezen.
I will certainly have read your paper tomorrow.

(d) Ik heb dat niet durven doen.
I have not dared doing that.

Past perfect (pap; 4)
The situation takes place before the speech-time in the past and is com-
pleted within this time span. This tense is realised by the one of the
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auxiliaries hebben ‘have’ or zijn ‘be’ in past tense and a past participle.
This tense includes the future perfect in the past, in which the situation
takes place and is completed in the non-actualised part of the past-tense
interval. The focus of this tense is on the completion of a situation.

(a) Ik had gewandeld.
I had walked.

(b) Ik zou hebben gewandeld.
I would have walked.

(¢) Ik had dat niet durven doen.
I had not dared doing that.

Infinitival phrase (inf; 5)
In case of an embedded clause with an infinitival phrase (te ‘to’ + infin-
itive), determine whether the full complex clause or only the embedded
clause forms the consequent. In (a) below, the consequent is ‘zijn opleiding
op te pakken’ (‘to resume his education’), not ‘Mohammed is van plan
om zijn opleiding op te pakken’ (‘Mohammed is planning to resume his
education’).

(a) Mohammed is van plan om zijn opleiding op te pakken als hij weer
beteris en zich goed voelt.
Mohammed is planning to resume his education if [when| he is well
and feels good again.

A.5.3 Problem cases

Please take note of the following known problem cases and code accordingly.

Copula or auxiliary, simple or perfect
In case the finite verb zijn ‘be’ is combined with a participle, it can
either be a copula or an auxiliary. See the introduction of this section for
instructions.

Incomplete utterance (‘NA’)

See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Running astray (‘NA’)
See the instructions for dealing with incomplete utterances in section
A.3.3 above.
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A.6 Modality

A.6.1 Introduction

The feature modality represent the type(s) of modality expressed in the ante-
cedent and consequent. Modality, is hard to define (see section 5.5), but the
following working definition will suffice as a starting point. Modality is the view
a speaker presents on the situation expressed, either in relation to reality, or in
relation to her attitude.

In this study, we distinguish between four categories of modality, which are
somewhat easier to define. The categories are epistemic, evidential, deontic and
dynamic modality. It is important to remember that modality can be expressed
by modal auxiliaries, as well as modal adverbs/adverbial phrases. The four
types of modality are exemplified below.

(19) Epistemic modality
Als ik erachter zou komen dat een school regels stelt om groepen leerlingen
te weren, zou ik onmiddellijk ingrijpen.
If I were to find out that a school sets rules to exclude groups of students,
I would intervene immediately.

(20) Evidential modality
Als blijkt dat het geen Sars is, dan wordt er toch veelal een rekening
ingediend en dat kunnen boeren onmogelijk betalen.
If it turns out not to be Sars, then a bill is usually submitted and farmers
cannot afford that.

(21) Deontic modality
Als dat zo is moeten de depots worden gesloopt.
If that is the case the depots must be demolished.

(22) Dynamic modality
Als mijn man over mijn buik aait, wil ik braken.
If my husband rubs my belly, I want to vomit.

A.6.2 Instructions

For each item, identify the antecedent and consequent. For both the antecedent
and the consequent, first determine whether or not there modal marking occurs.
In case of modal marking, annotate the dominant interpretation of the modal
markers in the clause, choosing from the types listed below. The labels are
presented between parentheses. The parentheses are not to be included in your
annotation.
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When you are not sure of the correct label for a certain clause, for instance
when the modal marking is ambiguous, please include a short description of
the trouble you run into into the comment column. Remember that, in most

cases, this is part of the annotation process and the under-specifying nature of
language.

Epistemic (epi; 1)
The clause is marked for expressing the speaker’s judgement of the factual
status of the proposition.

(a) Jan kan/moet in zijn kantoor zijn.
John may/must be in his office.

(b) Jan is waarschijnlijk in zijn kamer.
John is probably in his office.

Evidential (evi; 2)
The clause is marked for expressing the speaker’s direct or indirect evid-
ence for the factual status of the proposition.

(a) Ik kan zien dat Jan in zijn kamer is.
I can see John is in his office.
(b) Volgens Willem is Jan in zijn kamer.
According to William, John is in his office.
Deontic (deo; 3)
The clause is marked for directive meaning, trying ‘to get others to do
things’.

(a) Jan, je kan/moet naar je kantoor gaan.
John, you can/must go to your office.

Dynamic (dyn; 4)
The clause is marked for expressing ability or willingness.
(a) Jan kan naar zijn kantoor gaan.
John can go to his office.

(b) Hopelijk gaat Jan naar zijn kantoor.
Hopefully, John will go to his office.

A.6.3 Problem cases
Please take note of the following known problem cases and annotate accord-
ingly.

Incomplete utterance (‘NA?’)
See the instructions for dealing with incomplete utterances in section

A.3.3 above.
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Running astray (‘NA’)
See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Ambiguity of mogen ‘may’
The modal verb mogen ‘may’ can be used to express deontic modality,
epistemic modality (especially in past tense, i.e. mochten ‘should’, and
sometimes evidential modality), as in the examples below respectively.
Please take the whole clause into account when deciding on the most
appropriate type of modality.

(a) Als ik dezelfde achternaam had, met al een site op die naam, dan
mocht je echt iets anders gaan verzinnen.
If I had the same last name, with a site already under that name,
then you should you really come up with something else.

(b) Alleen als de Arnhemmers onverhoopt mochten degraderen, gaat de
reddingsplan op de helling.
Only if the Arnhemmers were to be relegated unezpectedly, the rescue
plan will be overruled.

(¢) Als ik Kelly mag geloven ga ik het feest van het jaar missen, maar
ik heb ’t er maar mee te doen.
If I may believe Kelly I am going to miss the party of the year, but
there’s nothing I can do about it.

Double modal marking
Sometimes, one clause contains more than one marker of modality, as in
the consequent of the conditional in the example below, in which mo-
eten ‘must’ marks deontic modality (i.e. obligation), but combined with
waarschignligk ‘likely’ clearly concerns knowledge.

(a) Als ik bijvoorbeeld evenveel reden heb om te denken dat mijn kat
in Doos 1 kroop dan dat het Doos 2 was, dan moet ik het even
waarschijnlijk achten dat de kat in Doos 1 zit, als dat ze in Doos 2
zit.

If I for example have as much reason to think that my cat crawled
into box 1 as into box 2, then I must consider it as likely that the
cat is in box 1 as it is in box 2.

The most appropriate annotation here is thus to use the label for epi-
stemic modality.

Isolating clauses
A problem that may arise in annotation of modality is that it ‘spills
over’ from one clause to another. Yet, the task at hand is to look at
modal marking in isolated clauses. So, in the example below, one could
argue that the consequent is marked for dynamic modality, as ‘making
the trading’ is dependent on the ability referred to in the antecedent.
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(a) Als we konden ruilen, zou ik het doen.
If we could trade, I would do it.

However, when viewed in isolation, the consequent is marked for epi-
stemic modality by means of the auxiliary zou ‘would’. Therefore, the
most appropriate annotation for the consequent is here to use to label for
epistemic modality.

A.7 Aspect

A.7.1 Introduction

The feature aspect concerns the internal-temporal characteristics of the situ-
ations presented in the antecedent and in the consequent.! The type of aspect
to be annotated is also known as actionality, lexical aspect, situational aspect,
and Aktionsart. It is not marked formally, but part of the lexical semantics of
the verb (phrase). The grammatical part of aspect consists of perfective and
imperfective aspect and is not considered here.

In this study, we distinguish between four main categories (‘Vendler classes’)
of aspect: states, activities, achievements and accomplishments. The category is
based on the combination of three binary properties. First, a situation is stative
(no change over time) or dynamic (change over time). Second, a situation has
a duration, i.e. it is durative (extends in time) or it is punctual (one point
in time). Third, a situation has a telicity value, i.e. it is bounded (natural
endpoint) or unbounded (no natural endpoint). The features of all four types
are summarised in the table below.

Table A.1:
Characteristics of situation types (aspect)

Change Duration Telicity
State Stative Durative Atelic
Activity Dynamic Durative Atelic
Accomplishment Dynamic Durative Telic
Achievement Dynamic Punctual Telic

The four types of aspect are exemplified below. In (23) both the antecedent
and the consequent express stative situations referring to characteristics (liking
jazz, being a fan of Sonny Clark). In (24), both clauses express express activ-
ities, as both running and being distracted are durative, change over time, but

IThis guideline is based on collaborative work with M.P.M. Bogaards, who, as part of
a research internship, annotated a number of features and developed an extensive guideline
for annotating aspect. This section presents a practical, somewhat shortened version of this
extense guideline.
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have no inherent endpoint. In (25), both clauses express accomplishments, as
running is an activity with an inherent endpoint. In (26), finally, both clauses
express achievements, as winning and losing involve a change of states and refer
to an inherent endpoint, but are not durative.

(23) Als je van jazz houdt, dan ben je vast fan van Sonny Clark.
If you like jazz, then you will appreciate Sonny Clark.

(24) Als ik aan het hardlopen ben, wil ik niet worden afgeleid.
If I am running, I do not want to be distracted.

(25) Als zij een kilometer rent, rent hij er twee.
If she runs for a kilometre, he runs for two.

(26) Als zij de wedstrijd wint, heeft hij verloren.
If she wins the game, he will have lost.

A.7.2 Instructions

For each item, identify the antecedent and consequent. For both the antecedent
and the consequent, indicate the type of event expressed by the main verbd, its
direct object (if the verb is transitive), and the grammatical subject. In case
of non-main verbs, make sure not to identify the correct main verb. In the
consequent of the conditional in (27) below, the main verb is halen ‘get’, not
kan ‘can’, a modal auxiliary.

(27) [...] We hebben brood in huis maar je kan nog wat brood bij halen als je
wilt.
We have bread at home, but you can get some more bread if you want.

Choose from state, activity, achievement or accomplishment. In (27), the ante-
cedent expresses a state (you want bread), and the consequent express an ac-
complishment (you get some more bread). Below the coding instructions are
presented, together with examples from the corpus. The labels are presented
between parentheses. The parentheses are not to be included in your annota-
tion.

When you are not sure of the correct label for a certain clause, for instance
when the type of event is ambiguous or there are multiple states in one clause,
please include a short description of the trouble you run into. Remember that,
in most cases, this is part of the annotation process and the under-specifying
nature of language.

State (sta; 1)
The event does not change over time (stative), extends over time (dur-
ative) and has no natural endpoint (unbounded). The event cannot be
expressed with a present progressive (‘I am V-ing’) as an answer to the
question ‘What are you doing?’, e.g., ‘What are you doing? I am loving
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Mary’. The event can be used in the question ‘For how long has Subject
already Vpart?’, as in ‘For how long has John already loved Mary?’ The
present tense cannot be interpreted habitually, e.g., ‘John is illI’ cannot
mean that John is ill often or recurrent. Adverbially modifying the verb
by ‘in an hour’ leads to incoherence, e.g., ‘John was ill in an hour’. Fi-
nally, the event cannot be a complement of ‘to finish’; e.g., ‘John finished
being ill’.

Examples of verbs that typically denote states are begrijpen ‘to under-
stand’, bezitten ‘to own’, haten ‘to hate’, hebben ‘to have’, horen ‘to hear’,
geloven ‘to believe’, houden van ‘to love’, kennen ‘to know’, leven ‘to live’,
verlangen ‘to desire’ and weten ‘to know’ (cf. Broekhuis, Corver & Vos,
2015a, p. 37).

(a) Als je nou een heel kaal huis hebt dan is dat wel leuk.
If you have a very empty house then that is nice.

Activity (act; 2)

The event changes over time (dynamic), extends over time (durative) and
has no natural endpoint (unbounded/non-telic). Adverbially modifying
the verb by ‘almost’ or ‘in an hour’ leads to incoherence, e.g., ‘John
almost ran’, ‘John ran in an hour’. The event cannot be a complement of
‘to finish’; e.g., ‘John finished looking for a restaurant’. The event cannot
be used with ‘within an hour’, as in ‘John ran within an hour’, but it can
be used with ‘during an hour’, as in ‘John ran during an hour’.

Examples of verbs typically denoting activities are bibberen ‘to shiver’,
denken (over) ‘to think (about)’, dragen ‘to carry’, duwen ‘to push’, hopen
‘to hope’, eten (intransitive) ‘to eat’, lachen ‘to laugh’, lezen (intransitive)
‘to read’, luisteren ‘to listen’, praten ‘to talk’, rennen ‘to run’, schrijven
(intransitive) ‘to write’, sterven ‘to die’, wachten (op) ‘to wait (for)’,
wandelen ‘to walk’, zitten ‘to zit’ (cf. Broekhuis, Corver & Vos, 2015a,
p. 37).

(a) Als jij een spelletje doet, ga ik maar tegelijk even pokeren.
If you play a game, I will play poker at the same time.

Accomplishment (acc; 3)
The event changes over time (dynamic), extends over time (durative) and
has a natural endpoint (bounded/telic). The event cannot be used in the
question ‘For how long did ... V?’, as in ‘For how long did John run a
kilometre?” The event cannot be used with ‘during an hour’, as in ‘John
ran a kilometer during an hour’, but it can be used with ‘within an hour’,
as in ‘John ran a kilometre within an hour’.
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Examples of verbs typically denoting accomplishments are bouwen ‘to
build’, eten (transitive) ‘to eat’, koken (transitive) ‘to cook’; lezen (trans-
itive) ‘to read’; opeten ‘to eat up’, schrijven (transitive) ‘to write’, over-
steken ‘to cross’, verbergen ‘to hide’, verorberen ‘to consume’ and zingen
(transitive) ‘to sing’ (cf. Broekhuis, Corver & Vos, 2015a, p. 37).

(a) En als we dan toch de computer gaan halen bij Gertie en Jeroen dan
kunnen we misschien gelijk ik weet niet of je dat vandaag lukt om
de computer van ouders af te maken.

And if we do go and get the computer from Gertie and Jeroen then
we might be able to, I don’t know if you can do that today, finish the
parents’ computer.

Achievement (ach; 4)

The event changes over time (dynamic), does not extend over time (punc-
tual) and has a natural endpoint (bounded/telic). Adverbially modifying
the verb by ‘for an hour’ leads to incoherence, e.g., ‘John ran a mile for
an hour’. Adverbially modifying the verb by ‘almost’ leads to ambigu-
ity, e.g., ‘John almost ran a mile’ may mean either ‘John almost started
running a mile’ or ‘John ran a distance close to a mile’. The event can-
not be a complement of ‘to finish’, e.g., ‘John finished reaching the top’.
Adding the verb ‘stop’ leads to incoherence (e.g., ‘John stopped reaching
the top’). The event cannot be used in the question ‘For how long has
Subject already Vpart?’, as in ‘For how long has John already reached
the top?’

Examples of verbs typically denoting achievements are aankomen ‘to ar-
rive’, beginnen ‘to start’, bereiken ‘to reach’, botsen ‘to collide’, herkennen
‘to recognize’, ontploffen ‘to explode’, ontvangen ‘to receive’, overlijden
‘to die’, zich realiseren ‘to realize’, stoppen ‘to stop’, opgroeien ‘to grow
up’, vinden ‘to find’, winnen ‘to win’ and zeggen ‘to say’ (cf. Broekhuis,
Corver & Vos, 2015a, p. 37).

(a) Als mijn wifi dan een keer niet overschakelt, wil ik zelf kunnen over-
rulen.
If my WiFi does not switch for once, I want to be able to overrule
it myself.

A.7.3 Problem cases

Please take note of the following known problem cases and code accordingly.

Incomplete utterance (‘NA?’)

See the instructions for dealing with incomplete utterances in section
A.3.3 above.



Annotation guidelines (features) 459

Running astray (‘NA’)
See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Non-literal use of verbs
Sometimes, verbs are used non-literally to refer to a situation, as in the
figurative use of slepen ‘to drag’ below.

(a) ‘Tedere bezoekende buitenlandse delegatie dreigt Beshir en Taha dat
ze voor een internationaal gerechtshof worden gesleept als ze de Jan-
jaweed in Darfur niet ontwapenen’, zegt hij met genoegen. (WR-P-
P-G-0000096092)

‘Every wvisiting foreign delegation threatens Beshir and Taha to be
dragged before an international court if they do not disarm the Jan-
jaweed in Darfur’, he says with delight.

Here, ‘to drag’ does not refer to a physical activity, but to a decision and
thus an achievement. Another eample is the durative verb to say being
used to express a (punctual) decision, as in the example below.

(b) En als dan gezegd wordt ja maar dan hoeven we de lasten niet nog

meer te verhogen voorzitter dan denk ik dat een gemeente welke dat
ook is want dan denk ik dat een gemeente ook moet kijken wat hun
ambitieniveau kost. (fn000151)
And if it is said yes but then we do not have to increase the burden
even more, chairman, then I think that a municipality whichever that
18, because then I think that a municipality should also look at what
their level of ambition costs.

As the intended interpretation is one of decision, annotate such examples
as achievements.

(Semi-)aspectual non-main verbs
Non-main verbs may express aspectual information. Such semi-aspectual
non-main verbs are the following posture auxiliaries: zitten ‘sitting’, staan
‘standing’, liggen ‘lying’, lopen ‘walking’ and hangen ‘hanging’ plus te ‘to’
and an infinitive, as in the example below.

(a) Kijk als ik hier avonds zo effe zit te lezen of TV zit te kijken joh dan
hoor ik ze lachen of weet ik veel wat maar da niet erg.
Look if I sit here and read or watch TV then come on I hear them
laughing or I don’t know but that’s OK.

In such cases, include ‘semi-aspectual non-main verb’ in the comment
column and annotate the main predicate, here zit te lezen of TV zit te
kijken ‘sit and read or watch tv’, i.e. an activity. The same goes for the
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aspectual non-main verbs gaan ‘going’, komen ‘come’, blijven ‘stay’ +
infinitive, bezig zijn te-+infinitive, and aan het + infinitive 4+ zijn, as in
the following example.

(b) Je moet goed uitkijken als je aan het schommelen bent.
You should be very cautious if [when] you’re playing on the swings.

In this example, the main verb schommelen ‘playing on the swings’ refers
to an activity.

A.8 Person and number

A.8.1 Introduction

In this study, the feature person and number is defined by the combination
of the person and number of the grammatical subject, i.e. the noun phrase
congruent with the finite verb. The feature person represents the grammat-
ical distinction between speaker (first person), addressee (second person) and
other entities talked about (third person). The feature number represents the
grammatical category that refers to quantity in a binary fashion, either singu-
lar or plural. The six combinations of person (first, second, third) and number
(singular, plural) are exemplified by corpus examples below.

(28) First-person singular
Als ik een pistool of mes had gehad, had ik dat gebruikt. (1ps, 1ps)

(29) First-person plural
Als we dat weten, kunnen we besluiten het wel of niet te doen. (1pp, 1pp)

(30) Second-person singular
Als je te weinig rendement toont, word je eruit gegooid.
Als je niet doet wat ik zeg, rot dan maar op.(2ps, 2ps)

(31) Second-person plural
Als jullie dan ook nog op of andere frommelmatras liggen dan volgens
mij doet dan niemand een oog dicht. (2pp, 3ps)

(32) Third-person singular
Als mijn broertje een paar blauwe plekken had, dacht ze meteen aan
leukemie. (3ps, 3ps)

(33) Third-person plural
Als het drukker wordt, gaan vader en moeder gewoon wat harder werken.
(3ps, 3pp)

As can be seen in (32), both the grammatical subject ze ‘she’ and the finite verb
dacht ‘thought’ are used to distinguish between singular and plural subjects.
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A.8.2 Imnstructions

For both the antecedent and consequent in each item, find the grammatical
subject and finite verb and determine the person and number of the gram-
matical subject. Annotate the according label. Below the coding instructions
are presented, together with examples. The labels are presented between par-
entheses. The parentheses are not to be included in your annotation. If you
prefer shorter labels, you can use the numbers after the semicolon. They will
be converted to their full counterparts when you are done annotating.

First-person singular (1ps; 1)
The subject is a noun phrase with the pronoun ik ‘I’ as its head and refers
to the speaker in singular form.

(a) Ik zal heel blij zijn als ik dit altijd uit mijn mouw schud.
I will be very happy if 1 always do this easily.

First-person plural (1pp; 2)
The subject is a noun phrase with either the pronoun we ‘we’ or wij ‘we’
as its head and refers to the speakers or speaker and associated entities
in plural form.

(a) We zouden wel een inconsistentie krijgen als we ook het volgende
zouden aannemen.
We would have an inconsistency if we also assumed the following.

Second-person singular (2ps; 3)
The subject is a noun phrase with either the pronoun je ‘you’, jij ‘you’ or
u ‘you’ (polite) as its head and refers to the addressee or to an unspecified
entity (‘generic or impersonal you’, only with je and v) in singular form.

(a) Als je de nieuwste features niet belangrijk vindt, verdien je hier geld
mee en kun je een klasse groter krijgen.
If you do not deem the latest features important, you will earn
money with this and you can increase the class

Second-person plural (2pp; 4)
The subject is a noun phrase with the pronoun jullie ‘you’ as its head
and refers to the addressees or addressee and associated entities in plural
form.

(a) Laten jullie het even weten als jullie klaar zijn met praten over
voetbal?
Will you let us know if [when] you have finished talking about foot-
ball?

Third-person singular (3ps; 5)
The subject is a noun phrase with a noun or pronoun as its head and
refers to an entity that is not speaker or addressee in singular form. The
subject can also be an infinitival construction or a subject clause.
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(a) Als een oplichtend natriumatoom als een soort trillend elektrisch
deeltje kan worden opgevat, zal een magneet die beweging opsplitsen
in twee iets verschillende trillingen.

If a glowing sodium atom can be seen as some sort of vibrating
electrical particle, a magnet will split that movement into two slightly
different vibrations.

Third-person plural (3pp; 6)
The subject is a noun phrase with a noun or pronoun as its head and
refers to an entity that is not speaker or addressee in plural form. The
subject can also be an infinitival construction or a subject clause.

(a) En als varkens eenmaal bloed hebben geproefd, willen ze meer.
And if [once| pigs have tasted blood, they want more.

A.8.3 Problem cases
Please take note of the following known problem cases and code accordingly.

Incomplete utterance (‘NA?’)

See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Running astray (‘NA’)
See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Embedded infinitival clauses
If the conditional is embedded in a clause introduced by implicit or ex-
plicit om, frequently introduced by communicative or mental verbs, as in

the example below, and the consequent is an infinitival clause, use the
‘NA’label.

(a) Wij adviseren u dan ook [om| c¢d 1 pas terug te sturen als u het hele
boek uit heeft. (2ps, NA)
We therefore advise you [to] only return CD 1 if [when] you have
finished the entire book.

Covert grammatical subject
In case a sentence does not include an overt subject, try to use the finite
verb to determine person and number. If the finite verb allows for multiple
interpretations, use ‘NA’, as would be the case in the corpus example in
(a) below, in which the finite verb opzijzet ‘sets aside’ can be congruent
with a first-person, second-person or third-person singular subject.

(a) Dus als dat opzijzet dan is dat goed.
so if that sets aside then that’s good.
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Imperative consequent
In case of imperative clauses, no subject is overtly present. In line with
the literature on imperatives, the implicit subjects of imperatives are
annotated here as second-person singular.

(a) Als een verslaafd kind je alles van je weg heeft geroofd en een psych-
ish wrak van je heeft gemaakt, okee, bekijk dan nog eens opnieuw
wat de opties zijn. (3ps, 2ps)

If an addicted child has stolen everything from you and turned you
into a psychic wreck, okay, check out the options again.

Embedded clauses
If the antecedent and/or consequent have embedded clauses, only the
subject and finite verb of the matrix clause are to be considered.

(a) Als ik denk dat zij dat al weten, dan heb ik er geen zin meer in.
(1ps, 1ps)
If T think that they already know, 1 don’t feel like it anymore.

A.9 Sentence type

A.9.1 Introduction

The feature sentence type represents the illocution of a sentence, which is re-
flected mainly in the word order of the consequent. In this feature, four types
are distinguished, exemplified below: declarative, imperative, interrogative and
exclamatory sentences.

(34) Declarative sentence
Als het mooi weer is, (dan) gaan we wandelen.
If the weather is nice, we will go for a walk.

(35) Imperative sentence
Als het mooi weer is, pak (dan) je wandelschoenen.
If the weather is nice, get your hiking boots.

(36) Interrogative sentence
Als het mooi weer is, gaan we (dan) wandelen?
If the weather is nice, will we go for a walk?

(37) Exclamatory sentence
Als het mooi weer is, hoe mooi kan het leven (dan) zijn!
If the weather is nice, how wonderful can life be!
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A.9.2 Instructions

Determine the most appropriate sentence type. Below the coding instructions
are presented, together with examples. The labels are presented between par-
entheses. The parentheses are not to be included in your annotation. If you
prefer shorter labels, you can use the numbers after the semicolon. They will
be converted to their full counterparts after you are done annotating.

Declarative sentence (dec; 1)

A declarative consequent makes an assertion of a proposition. As we are
dealing with conditionals, the assertion is dependent on the antecedent.
The word order of the consequent can be that of a regular declarative
sentence (i.e. a main clause with subject, verb, object (svo) order, as
in the second example below), but it can also have an integrative word
order with subject-verb inversion (vso), as in first example below, and a
resumptive element featuring dan ‘then’ and integrative word order.

(a) Als je de baby neerzet, gaat ze schreeuwen.
If you put the baby down, she’ll scream.

(b) Als je tijd hebt, Marie staat te wachten.
If you have time, Mary is waiting.

Imperative sentence (imp; 2)
An imperative consequent gives a command or makes a request. There
is no overt subject, as in (a), or there is a second-person subject. Next
to the standard form of the imperative, there are three other possibilit-
ies: infinitival, participial, and adverbial imperatives, as in the examples
below respectively.

(a) Als u de aangifte nog niet heeft verstuurd, doe dat dan zo snel mo-
gelijk.
If you haven’t already sent in the tax return, do so as soon as pos-
sible.

(b) Als de bakplaat heet is, afblijven!
If the baking tray is hot, hands off!

(c) Als je geen virusscanner hebt, opgepast!
If you haven’t got an antivirus programme, be warned!

(d) Als jullie nu nog niet weg zijn, naar buiten!
If you still haven’t left, outside!

Interrogative sentence (int; 3)
An interrogative consequent presents a question. The question begins
with a wh-word (wat ‘what’, wie ‘who’, wanneer ‘when’, waarom ‘why’
et cetera), as in the first example below, or a finite verb, as in the second
example.
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(a) Als je op de knop drukt, wat gebeurt er dan?
If you press the button, what will happen?

(b) Als je op de knop drukt, gaat dan het alarm af?
If you press the button, will the alarm go off?

Exclamatory sentence (exc; 4)
An exclamatory consequent expresses an emotion. It can begin with a
wh-word, a subordinate conjunction or a qualification of the addressee.
Note that the term ezclamation here refers to a functional category. The
term is not as strict as with ‘pure exclamatives’ see, Broekhuis and Corver
(2016, pp. 1481-1486).

(a) Als ik in je kamer kijk, wat een stof ligt daar!
If I look into your room, what an amount of dust!

(b) Als ik in je kamer kijk, dat je daar kunt leven!
If I look into your room, that you live there!

(c) Als ik in je kamer kijk, sloddervos die je bent!
If I look into your room, you slob!

A.9.3 Problem cases

Please take note of the following known problem cases and annotate accord-
ingly.

Incomplete utterance (‘NA’)

See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Running astray (‘NA’)
See the instructions for dealing with incomplete utterances in section

A.3.3 above.

One-word consequent (wrd; 5)

In some cases, the consequent consists of only one word or word group,
like the adverb jammer ‘pity’ in (a). The first step in these cases is to
whether or not we are dealing with an imperative, as in (b), or an ex-
clamation, as in (a), or an interrogative consequent, as in (c). If any of
these options is available, annotate accordingly. If this is not the case,
as in the first example below, we use label the sentence type ‘one-word
consequent’, although the consequent can also consist of more than one
word or constituent, as in the last example below.

(a) Als je dan niet kunt, jammer!
If you can’t make it then, pity!
(b) Als de politie komt, stop!
If the police comes, stop!
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(c) Als je een van die relschoppers bent, waarom?
If you are one of those hooligans, why?

(d) Ja, als je tenminste bedoelt dat ik dan mee mag.
Yes, if at least you mean that I can come too.

(e) Als je denkt dat ik een processor kan overklokken, nee man.
If you think that I can overclock a processor, no man.

A.10 Negation

A.10.1 Introduction

The feature negation represents the polarity of the antecedent and the con-
sequent. In this feature, three types of negation are distinguished: morpholo-
gical, syntactic, and implicit or lexical negation, as exemplified below.

(38) Morphological negation
Als de deur dicht is, is het on mogelijk om binnen te komen.
If the door is closed, it is im possible to enter.

(39) Syntactic negation
Als de deur dicht is, is het niet mogelijk om binnen te komen.
If the door is closed, it is not possible to enter.

(40) Lexical negation
Als de deur dicht is, ben je buitengesloten.
If the door is closed, you are locked out.

A.10.2 Instructions

Determine whether or not a clause contains negation and if so, which type is the
most appropriate. Below the coding instructions are presented, together with
examples. The labels are presented between parentheses. The parentheses are
not to be included in your annotation. If you prefer shorter labels, you can use
the letters after the semicolon. They will be converted to their full counterparts
after you are done annotating.

Morphological negation (mor; 1)
The clause has an element with one of the following prefixes: anti-, de-,
on-, dis-, mis-, non-, niet-, in-, a-, ir-, or wan or one of the following
suffixes: -loos, -arm, or -vrij.

(a) Als het piept, moet je het de monteren.
If it squeals, you must disassemble it.

(b) Als je dat denkt, zeg ik je dat het on waar is.
If you think so, I'll tell you it’s untrue.



()
(d)
()

Annotation guidelines (features) 467

Als je zo werkt, noemen we dat dis functioneren.
If you work like that, we call that dysfunctional.

Als je het zo aanpakt, zal het mis lukken.
If you do it like that, it will fail.

Als je de aantallen bekijkt, zie je dat een van de soorten non-existent
is.

If you look at the numbers, you’ll see that one of the species is non-
existent.

Als je de foto’s ziet, word je vanzelf een niet-roker.
If you see the pictures, you’ll automatically become a non-smoker.

Als je net begint, ben je waarschijnlijk in capabel.
If you are just starting out, you’re probably incapable.

Als je dat op straat gooit, vind ik dat a sociaal.
If you throw that on the street, I find that unsocial.

Als zelfs jij dat denkt, is het misschien on waar.
If even you think so, it might be untrue.

Als het niet rationeel is, is het ir rationeel.
If it is not rational, it is irrational.

Syntactic negation (syn; 2)
The clause includes one of the following explicit negations: niet, geen,
niets, nooit, niemand, or nergens. In cases of double negation, take the
negation with widest scope.

(a)

Als u de aangifte nog niet heeft verstuurd, doe dat dan zo snel
mogelijk.
If you have not yet sent the declaration, do so as soon as possible.

Als u geen oven heeft, gebruik dan de magnetron.
If you do not have an oven, use the microwave.

Als je niemand wilt zien, verstop je dan.
If you do not want to see anyone, then hide.

Als je alles opeet, is er miets meer over.
If you eat everything, there will be nothing left.

Als zij nooit naar buiten gaat, is ze misschien wel ziek.
If she never goes out, she might be sick.

Als je geen landkaart hebt, kom je nergens.
If you do not have a map, you will get nowhere.

Lexical negation (lex; 3)
The clause includes a lexical item expressing a negative meaning. The
following list provides a guideline of what counts as lexical negation, but
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no exhaustive set of negative items: achterwege laten, aflopen, afstaan, al-
leen (maar), allerminst, amper, anders, behalve, behoeden (voor), buiten,
enkel, evenmin, gebrek (aan), het minst, hoogstens, maar, minder, missen,
moeilijk, navwelijks, negatief, niemendal, niettemin, niks, nimmer, noch,
onthouden (van), ophouden, opraken, opschorten, pas, slecht, slechts, stop-
pen, stopzetten, tegem, tegenvallen, ternauwernood, twijfelen, uitsluiten,
verbieden, verbreken, verdwijnen, vergeten, verliezen, vervallen, verwer-
pen, voorkomen, weghalen, wegnemen, wegvallen, weinig, zelden, zinloos,
zomin, and zonder. Please use the space in the comments section to mark
unclear cases.

(a) Als Petra zoveel werkt, heeft ze amper tijd voor iets anders.
If Petra works so much, she hardly has time for anything else.

(b) Je verdient allerminst een bonus als je zo tekeergaat.
You least of all deserve a bonus if you go berserk like that.

(c) Als er geen uitnodigingen worden verstuurd, komen er maar weinig
bezoekers.
If no invitations are sent, there will be few visitors.

(d) Hij kon het maar moeilijk verwerken als zij hem weer eens bedroog.
He could hardly handle it if she deceived him once again.

(e) De computer hoeft slechts het pad te berekenen als op de knop wordt
gedrukt.
The computer only needs to calculate the path if the button is pressed.

A.10.3 Problem cases

Please take note of the following known problem cases and annotate accord-
ingly.

Incomplete utterance (‘NA?’)

See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Running astray (‘NA’)
See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Delimiting lexical negation
Once one starts annotating lexical negation, the boundary between what
is and what is not negation may start to shift, as can be seen in the
example below.

(a) Er gaat pas een significante stroom lopen als de kring gesloten is.
A significant current will only start if the circuit is closed.
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In (a), one can interpret ‘a circuit being closed’ as the negation of ‘a circuit
being open’. The question then arises where such ‘negation’ ends. In this
case, discussion led to removing the label for negation, but there is no
principled boundary. In cases like (a) therefore, document your decision
in the comments column.

A.11 Focus particles

A.11.1 Introduction

The feature focus particle represents whether or not the conditional is in scope
of a focus particles like alleen ‘only’; zelfs ‘even’ and altijd ‘always’, as exem-
plified below.

(41) {Zelfs/ook/behalve} als de deur dicht is, tocht het.
{Even/also/except if the door is closed, there is a draft.

(42) {Alleen/altijd/zeker/slechts/vooral/enkel /pas/met name} als de deur
open is, tocht het.
{Only /always/certainly /only /especially /only/... /especially} if the door
s open, there is a draft.

(43) Hij benut elke kans, bijuoorbeeld als hij iets met winst kan verkopen.
He uses every opportunity, for example if can sell something with a profit.

(44) Daar heeft hij helemaal gelijk in, als je tenminste naar de consumptie-
voetafdruk kijkt.
He is absolutely right about that, if at least you look at the consumption
footprint.

Although there are three types of focus particles (restrictive, additive and re-
current), it is sufficient to annotate the particle itself.

A.11.2 Instructions

This is a lexical feature and it has been automatically indexed. The following
particles were included: al ‘already’, alleen ‘only’, altijd ‘always’, behalve ‘ex-
cept’, bijuoorbeeld ‘for example’, elke keer ‘every time’, enkel ‘only’, helemaal
‘completely’, iedere keer ‘every time’, juist ‘especially’, meestal ‘mostly’, met
name ‘especially’; ook ‘also’, pas ‘only’, precies ‘precisely’, slechts ‘only’, telkens
‘every time’, tenminste ‘at least’, vooral ‘especially’, zeker ‘certainly’ and zelfs
‘even’. However, the script used may result in a number of false positives, es-
pecially because the scope of the particle is not assessed. As it is often, but
not always the case that the focus particle directly precedes the conjunction
als ‘if’, the main instruction is to remove annotations for sentences in which
the lexical item indexed does not function as a focus particle.
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A.11.3 Problem cases

Please take note of the following known problem cases and annotate accord-
ingly.

Incomplete utterance (‘NA’)

See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Running astray (‘NA’)
See the instructions for dealing with incomplete utterances in section
A.3.3 above.

Scope
In certain cases, the focus particle does not (directly) precede the con-
ditional conjunction. See (44) for an example. Determine whether or not
the conjunction is in scope of the particle by placing the particle in front
of the conjunction. In case of (44), this is the case, as can be seen below.

(a) Daar heeft hij helemaal gelijk in, tenminste als je naar de
consumptie-voetafdruk kijkt.
He is absolutely right about that, at least if you look at the consump-
tion footprint.



APPENDIX B

Feature distributions

B.1 Introduction

In this appendix, the distributions of features (clause order, syntactic integra-
tion, verb tense, modality, aspect, person and number, sentence type, negation
and focus particles) are presented for detailed ‘table look-up’ (see section 4.6).
See chapter 5 for discussion of the features.

B.2 Feature distributions by mode and register
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APPENDIX O

Data preparation

C.1 Introduction

In this appendix, the data preparation for clustering is elaborated. In section
C.2, features are tested on feature independence and skewedness of value distri-
butions. The (re)coded variables, their distributions, and their deviations from
the mode (DM) are presented in section C.3. Then, in sections C.4 to C.6,
the technical details of the initial variable selection, distance calculation, and
final variable selection are discussed, and the results of these preparatory steps
are presented. For the main discussion of data preparation for clustering, see
chapter 6.

C.2 Feature independence and skewedness

Before processing the data, feature independence and possible skewedness of
value distributions were checked. Both steps are discussed in this section. For
a general discussion of these pre-processing steps, see section 6.3.2.

First, it was inspected whether all features are, in theory at least, independ-
ent of each other. For most of the features discussed in the previous chapter, this
poses no problems. Negation, for instance, is not dependent on other features,
as any type of negation can, in theory, be used in combination with any tense,
clause order or other feature. There was, however, one set of three features
that showed internal dependency, namely clause order, syntactic integration
and sentence type. A feature like syntactic integration can, as was discussed in
section 5.3, only be annotated for sentence-initial antecedents. A resumptive
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pattern, for example, is not available for sentence-final antecedents, meaning
that the features clause order and syntactic integration are dependent. To solve
this problem, clause order, syntactic integration and sentence type were merged
into the new variable ‘syntactic pattern’, which was comprised of the levels
‘integration’, ‘resumption’, ‘non-integration’, ‘sentence-medial’, and ‘sentence-
final’. The low-frequent group of embedded conditionals were grouped together
with sentence-medial conditionals, and conditionals with non-declarative con-
sequents were grouped together with non-integrative conditionals, because their
word order does not allow for the other patterns in this variable.

Second, the distribution of some features was skewed, either showing signs of
trait prevalence, or a large number of values and low frequencies per value. Fo-
cus particles are an example of this problem. Conditionals with a focus particle
were initially annotated with the different particles as values, which led to
a large number of values with low frequencies i.e., the different particles in
the corresponding variable (see section 5.10). To retain the information while
bringing down the number of levels, the values were classified into the categor-
ies discussed, namely additive, restrictive and iterative particles. To inspect the
balance between the number of levels in a variable, and the distribution of these
values, dispersion was measured for each variable. The measurement of disper-
sion is common for numerical data, for which all sorts of well-known measures
of statistical dispersion are available, such as range and standard deviation. It
is less common for qualitative data (nominal, ordinal), which is the type of data
frequently encountered in corpus linguistic studies, such as this study. Wilcox
reflects as follows on this problem.

All standard statistics texts discuss the measurement of variation
in a univariate distribution when the variable under consideration
satisfies the requirements of an ordinal, interval, or ratio scale.
[...] However, a discussion of the measurement of variation with
nominal-scale data is usually conspicuous by its absence. (Wilcox,
1973, p. 325)

Wilcox (1973) therefore proposes a number of measurements of ‘qualitative
variation’, among which ‘Deviation from the Mode’ or DM, presented in (1).

k

> (fm—fi)
(1) DM =1~ gy
The basic principle is that (1) stands for an index of deviation from the modal
frequency, ‘analogous to the variance as a measure of deviation from the mean’
(Wilcox, 1973, p. 325). This measure was therefore used to assess the dispersion
of each variable over all conditionals in the corpus. For a detailed overview
of the (re)coded variables, their distribution and DM-values are included in
table C.1 in Appendix B on page 488. Please note that the deviation from the
mode was calculated twice for features which suffered from the ‘missing data-
problem’ discussed in section 4.5: once with without ‘NA’-values, and once
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with those values as ‘no’-values.! What we see in the results is that a number
of tense in the antecedent and consequent, modality in antecedents, negation
in antecedents and consequents and particularly focus particles have low DM-
values. For modality, negation and focus particles this is especially the case
when absence of those features is considered a level (‘no’). To deal with this,
we will implement variable selection in the next section.

C.3 Coded variables and deviation from the
mode

In table C.1, the (re)coded variables, their distributions, and their deviations
from the mode (DM) are presented.

! This was not done for the features negation (a) and negation (c), because no measure of
dispersion can represent a variable with only one level.
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C.4 Initial variable selection

In this section, the details of the initial variable selection are presented. For a
general discussion of this step, see section 6.3.2.

Assessing variable importance in clustering is not an easy task. Talavera
(2005, p. 440) argues that feature selection for clustering is not addressed of-
ten, mostly because there is no consensus on how to evaluate the results of a
clustering algorithm. One of the reasons for this is that clustering is an unsuper-
vised machine-learning technique, which means that there is no objective class
assignment for each observations against which the results of the clustering can
be tested, in contrast to supervised techniques generally called ‘classification’
in the machine-learning literature (see e.g., Berry, Mohamed & Yap, 2019, for
an introduction and up-to-date overview). Silvestre, Cardoso and Figueiredo
(2013) explain the difference clearly:

In supervised learning, namely in classification, feature selection is
a clearly defined problem, where the search is guided by the avail-
able class labels. In contrast, for unsupervised learning, namely in
clustering, the lack of class information makes feature selection a
less clear problem and a much harder task. (Silvestre, Cardoso &
Figueiredo, 2013, pp. 331-332)

The major difference between variable selection for classification on the one
hand and variable selection for clustering on the other, is thus that in supervised
machine learning, the labels or types are known for (at least) a part of the
dataset. Algorithms can be trained by estimating those labels or types based
on the features in the dataset. The estimated labels are then compared to
the existing labels, and the accuracy of the predictions can then be measured.
When accuracy is sufficient, the algorithm can be used to label the part of the
dataset that has not been assigned labels manually.

For unsupervised techniques, no labels are present a priori, making it less
clear how to determine the accuracy of the results of the learning algorithm
chosen. As a result, no standard approach is available for feature selection in
clustering (cf. Questier et al., 2002, p. 311; see also Li et al., 2017). The fact
that there is no training set available for evaluation directly affects variable
selection methods. For supervised techniques, various models can be generated
by starting with only one variable as predictor and incrementally adding fea-
tures (a ‘forward’ approach) or by starting with a full model and incrementally
removing features (a ‘backward’ approach). Features that sufficiently increase
the predictive power of the model are kept, while those that do not are left
out of the final model. As discussed above, in clustering techniques, the labels
are not known, making it impossible to directly assess the contribution of each
variable. Before moving on to strategies to deal with this problem, it is deemed
necessary here to mention an added complication in this study, namely that the
literature available on feature selection for clustering is mainly targeted at clus-
tering numerical variables, not categorical variables (for an overview, see e.g.,
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Li et al., 2017, p. 36). Furthermore, existing unsupervised variable selection
methods make use of conventional distance metrics (cf. Liu & Zhang, 2016),
such as Euclidian distance for numerical data or Gower’s distance for categor-
ical data. Such metrics do not take into account the distributional properties
of the dataset, as discussed at length in section 6.3.

The above means that insights from different methods have to be combined
for variable selection in the current study.? Results will therefore be interpreted
with caution. To do so, the following approach was chosen: first, the internal
distributions of the variables are evaluated and the results are combined with
an informal ranking of theoretical importance of variables. This will constitute
the initial variable selection. Second, after the distance calculation in the next
section, insights from the initial variable selection are used to measure the
impact of variables on the stress of dimension-reducing models of the dataset.

To inspect the informativeness of variables statistically, two main ap-
proaches are available, so-called ‘filter methods’ and ‘wrapper methods’ (see
e.g., Dy & Brodley, 2004; Xiaofei, Deng & Partha, 2005; see Alelyani, Tang &
Liu, 2013, for a recent overview). Filter methods assess the qualities of variables
by evaluating their internal variation and distribution. Whereas in filter meth-
ods the internal distributional characteristics of the variables are used to assess
their possible contribution to subsequent clustering steps, wrapper methods
work fundamentally different (see Talavera, 2005, p. 441). Wrapper methods
are based on feature selection in supervised classification (see Kohavi, John
et al., 1997; Dy & Brodley, 2004, pp. 847-848), and take subsets of the feature
space to generate clustering solutions, which are then evaluated according to
an internal quality criterion, such as an information-theoretic criterion like the
Akaike Information Criterion (AIC, see Akaike, 1969; Akaike, 1974; Bozdogan,
1987) or the Bayesian Information Criterion (BIC, see Schwarz, 1978). The
contribution of each variable can be assessed by looking at its contribution to
the quality of the model. A wrapper method thus uses a form of clustering itself
to form groups with which the influence of each of the variables in measured,
evaluated and ranked. The type of clustering used is (a form of) model-based
clustering, which assumes that ‘the data is generated by a mixture of underlying
probability distributions’ (Vermunt & Magidson, 2002, pp. 89-90) and a likeli-
hood function is used to maximise the likelihood of the expression data, i.e., the
probability of a group of observations coming from one distribution, while an-
other group comes from another probability distribution. These algorithms have
been tested largely on numerical datasets. Model-based clustering assumes that
the data originate ‘from a finite mixture of underlying probability distributions’
(Blattberg, Kim & Neslin, 2008, p. 414; cf. Fraley & Raftery, 1998). Because
each cluster comes from a different (Gaussian) distribution, the contribution
of a variable in identifying these clusters can be evaluated. This is, however,
no trivial assumption for the data in this study, and forms a serious drawback,

2While a number of new methods have been proposed, most have not been implemented
and tested thoroughly yet. See for instance Fop and Murphy (2018).
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as wrapper methods may evaluate variable importance based on clusters that
were formed on different grounds than used in the (non model-based) clustering
approaches in the following steps. Although wrapper methods usually provide
a more informative picture of variable importance, its reliance on model-based
clustering is an argument in favour of a simpler, but less model-dependent fil-
ter approach to perform the initial assessment of the information value of each
variable.

Within filter approaches to variable selection, two distinct types of meas-
ures can be distinguished: univariate and multivariate selection methods. As
the names suggest, univariate methods assess variables individually using an
evaluation criterion based on the internal distribution of the variable, for ex-
ample in terms of entropy, divergence or mutual information. Possible depend-
encies or interactions between variables thus are not taken into consideration.
In multivariate methods, such dependencies are evaluated. Although a num-
ber of these methods are available (see Tabakhi, Moradi & Akhlaghian, 2014;
Solorio-Fernandez, Carrasco-Ochoa & Martinez-Trinidad, 2020, for overviews),
most are suited for supervised tasks as they depend on class labels. Further-
more, most methods are limited to or tested on numerical variables only. The
initial variable selection in this study was therefore performed by combining a
simple univariate method, namely the calculation of the frequency ratio (FR)
of each variable, with a ranking based on the theoretical importance of the vari-
ables. Although in the methodological literature, expert-selection of variables
does not appear often, it can be found in studies applying machine-learning
methods (see e.g., van den Berge et al., 2017). In this initial feature selection,
no variables will actually be removed from the dataset, but the insights will be
used as indications of potentially problematic features. In section 6.3.6, these
insights are used together with a multivariate method for the final feature se-
lection.

As mentioned above, the goal at this point is to indicate which variables
have non-informative distributions or have less theoretical relevance. For the
first step, the frequency ratio of each variable was assessed using the formula in
(2) below. As can be seen, this simple calculation only divides the frequency of
the most frequent value (f;) by the frequency of the second-most frequent value
(f;). The reasoning here is that if the ratio between the frequency of the most
frequent value and the second-most frequent value is large, it may be better to
remove the variable from the model (see Kuhn & Johnson, 2013, p. 45).3

3There is another criterion that must be met before considering a variable uninformative,
namely that the percentage of unique values is less than 20% of the number of observations
(see Kuhn, 2008, p. 4; Kuhn & Johnson, 2013, p. 45). This requirement is met by all variables.
See section C.2.
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In Figure 6.1 presented in section 6.3, and repeated below in Figure C.1, the
frequency ratio of each variable is presented, As this ratio is the frequency of
the most common value of a feature divided by the second most common value,
the higher the ratio is, the bigger the prevalence of the most common value is.

Figure C.1:
Frequency ratio per feature
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In this figure, it can be seen that some ratios are higher than others. While it is
up to the analyst to set thresholds for the frequency ratio, no hard boundaries
are needed to see there is one clear outlier, namely focus particles. This can be
explained by the fact that most conditionals do not feature a focus particle, so
the ‘no’-value has a much higher frequency than any of the other values (i.e.,
types of focus particles, see section 5.10). For this particular feature, absence
accounted for 3757 of the values, while the second most frequent value, additive
focus particles, had a frequency of only 152. Using the formula in (2), this
results in 3757/152 = 24.72. This is a problem for any subsequent step in the
analysis, as this variable introduces complexity into the model, while explaining
very little variation. It can also be seen that modality in the antecedent, and
tense in both clauses have somewhat higher frequency ratio’s than the other
features. For modality, this has the same cause as for focus particles, namely
that around 80% of all antecedents is not modalised. This is interesting when
contrasted with modalisation of consequents, which has a much lower frequency
ratio, mainly due to a lower number of non-modalised clauses and a secondary
prevalence of epistemic modality.
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C.5 Distance calculation

Before the insights from the previous section can be used for the final variable
selection, distance calculations and evaluations thereof are needed. Various dis-
tance measures are elaborated in this section. For a general discussion of this
step, see sections 6.3.3 to 6.3.5.

C.5.1 Basic distance calculation

In (3) below, the formula for Gower’s Distance is presented.

Sil, WijkSije
(3) Sij = g
Here, W;j, is the weight for variable k between conditionals ¢ and j, and S;;
is the distance between conditionals i and j with respect to that variable k.
Weight W is 1 by default and is a constant value per variable. The distances
or dissimilarities between conditionals are calculated by subtracting Gower’s
similarity score from 1. Using the measure in (3), a dissimilarity matrix can
calculated, consisting of the dissimilarities between all individual conditionals
on all features.

The reason for the somewhat explicit elaboration on distance calculation
here is twofold. First, the calculation of the distance matrix can have profound
effect on any subsequent analysis, and although distance might seem to be an
objective measurement, the researcher has several choices to make, such as the
choice for a metric used to calculate distance. Typically, one can choose from
Euclidean, Manhattan or City block, and Gower’s distance (see e.g., Anderberg,
1973, Chapter 5). The first two metrics are only applicable to numerical data-
sets (or data transformed to numerical values), and as in corpus linguistics the
data are often collected on the categorical level, this leaves Gower’s Distance.
A second choice that, to my knowledge, is not mentioned in earlier corpus lin-
guistics studies, even in those which explicitly mention the step of distance
calculation, is how missing values are dealt with — probably because most im-
plementations of Gower’s metric allow for such values to be included.* This,
however, is non-trivial and can have, as will be shown in what follows, severe
impact on the distance matrix and subsequent analyses. Second, the distance
matrix itself is a source of information for the researcher, and can be used to
answer questions concerning the level of homogeneity of the dataset, and, for
instance, to identify the most and least representative examples (see section
6.3.7).

Distance calculation will be explained examples (397) to (400) from section
6.3, repeated below for convenience.

(397) If you flick the switch, the light will go on.

4As the reader will notice, the subject of missing values is a recurrent issue throughout
this thesis. See chapter 5.
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(398) If he attacks the enemies, they strike back.
(399) The water is not cold, if it is boiling.
(400) Even if we work hard, we may not leave early today.

In Table 6.1 from section 6.3, repeated below in Table C.2, it is reflected that
that two of the conditionals have modal marking in the consequent.

Table C.2:
Data structure for examples in (397) to (400)

Example Clause order Person & Number (a)  Modality (c)
(397) initial 2ps epistemic
(398) initial 3ps no

(399) final 3ps no

(400) initial 1pp deontic

As (398) and (399) have no as a value for this feature, Gower’s metric considers
them to have a distance of 0 for this feature, i.e., they are identical on this
feature. This seems right, but a possible bias arises when the total distance
between these two conditionals is calculated. Their distance is 0.33, because
they share two of the three features, namely person and number, and modality.
The other distances are presented in Table 6.2 in section 6.3, repeated below
in Table C.3.

Table C.3:
Distance matriz for examples in (397) to (400)

Ex. (397) Ex. (398) Ex. (399) Ex. (400)

Ex. (397) 0.00

Ex. (398) 0.67 0.00

Ex. (399) 1.00 0.33 0.00

Ex. (400) 0.67 0.67 1.00 0.00

Looking at the examples, however, one could also argue that conditionals in
(398) and (399) have only one feature in common (i.e., person and number),
as the absence of a feature (modality) is hardly grounds for similarity. This
problem is discussed in general terms by Anderberg as follows.

[...] There is the question of what to do with 0-0 matches. |[...] For
example, suppose the data units are animals and the variables are
“has feathers,” and “has webbed feet.” Dogs and cats and many
other animals would fall into cell d [not possessing either attribute,
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AR] because there is no way they could have such attributes. It
would be misleading to allow these 0-0 matches to contribute to
the measure of association between cats and dogs. (Anderberg,
1973, p. 88)

As most conditionals are not marked for modality (see section 5.5), should the
absence of this feature contribute to the similarity index? As discussed, condi-
tionals without a focus particle could be annotated using ‘NA’. The result is
that in most implementations of Gower’s metric (see the formula in (3) above),
the feature is ignored completely in the comparison of two conditionals of which
at least one has ‘NA’ for this feature, while it still adds to the (dis)similarity
of conditionals that do have this relatively infrequent feature. This would then
result in a distance of not 0.33, but 0.50 between the conditionals in (398) and
(399), because they would only share one of two features present. This seems
more appropriate, as can be seen in the distance matrix in C.4.

Table C.4:
Distance matriz with ‘NA’ for ‘no’ in Table C.2

Ex. (397) Ex. (398) Ex. (399) Ex. (400)

Ex. (397) 0.00

Ex. (398) 0.50 0.00

Ex. (399) 1.00 0.50 0.00

Ex. (400) 0.67 0.50 1.00 0.00

Several differences can be seen between the distance matrix in Table C.3 and
C.4 above. Although the distance between (398) and (399) is corrected for
agreement on an absent feature, there is another change, namely that the dis-
tance between the conditionals in (397) and (398) has become 0.5, because
(398) has ‘NA’ for the focus particle feature, removing it from the distance
calculation. For this small example corpus, in which half of the observations
actually have this feature, one could argue for both including these no-values or
excluding them, but remembering the low frequency of a feature such as modal
marking in especially the antecedent (see section 5.5), this would mean inflating
the similarity between conditionals by including highly prevalent ‘no’-values.
On the other hand, treating ‘no’-values as ‘NA’ introduces the problem that
conditionals with ‘NA’ for certain features may be considered more identical
than other conditionals, while such a result is debatable.
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C.5.2 [Evaluation of distance matrices by multimodality

In this section, histograms of distances per measurement are presented and
evaluated in terms of multimodality, because multiple modes in the distribution
of distances indicates multiple clusters in the data (see Ackerman, Adolfsson &
Brownstein, 2016; Adolfsson, Ackerman & Brownstein, 2019).

Before discussing the distributions, please note that the distances were nor-
malised after calculation. The reason for doing so, was that distance measures
produce results on different scales which do no necessarily fall between 0 and
1. The distances were normalised using the simple so-called ‘min-max normal-
isation’ in (4) below, which was applied to each distance distribution, resulting
in a comparable scale from 0 to 1 for each distance distribution, while keeping
the internal distribution the same.

(4) 2 = e

A further step to maximise the clusterability of the data was to identify and
remove outliers from the distance matrix. As Almeida et al. (2007, p. 209)
argue, data with outliers ‘are difficult to tackle with most clustering algorithms’,
because the data structure becomes ‘less defined’ and may have a negative
impact on clustering results (especially in case of single and average linkage,
see also section 6.4.4). For the current purposes, a simple strategy was used,
in which all distances outside a threshold value (here, 5 times the standard
deviation) were standardised.’

The histograms of the distance matrices are presented in Figure 6.2 in sec-
tion 6.3, and repeated in Figure C.2 below.

5More elaborate tests for outlier-detection are described by, among others, Grubbs (1969),
Dean and Dixon (1951). See also Tietjen and Moore (1972) for discussion. These tests were not
used here, because they rely more heavily than the current approach on a normal distribution
of the data, whereas tests for multimodality test for the opposite.
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Figure C.2:
Distribution of distances per measure
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Looking at these histograms, it can be seen that the different distance cal-
culations unfortunately do not produce clear multimodal distributions.® For
Gower’s measure, the general shape of a normal distribution can be seen, but
we also clearly see the result of the simple calculation, as there are only twelve
distinct values in the complete distance matrix due to a limited number of
possible distances based on the Gower (or ‘Simple Matching’) measure. The
distribution of Goodall distances shows a negative skew, meaning that the left
tail is longer and mass of the distribution is on the right of the figure. The
IOF measure produces the tendency of a right-tailed (i.e., positive skewness)
distribution, from which it is not clear whether it is suffering from the same
problem associated with the discrete nature of the data as Gower’s measure, or
whether the tail indeed shows separate modes. Both the Lin and Linl measures,
show a unimodal, but right-skewed distribution. The Eskin measure features a
number of smaller modes, but as these figures are based on discrete data, these
figures should be interpreted with caution. Like the Lin and Linl measures, the
VE and VM measures produce similar, but not identical distance distributions,
with the modes of the former being slightly more dispersed than the latter.
As a more formal check, each distribution was subjected to a multimodality
test. The general idea of applying such a test on a distance matrix is that it
assumes that the data comes from a unimodal distribution, which functions as
the null hypothesis. Given the test chosen (see below), a large p-value (>= 0.05)
indicates no significant diversion from the (nearest) unimodal distribution, i.e.,
only a single mode is present in the data. A small p-value (< 0.05) on the other

6For comparison, see the examples by Ackerman, Adolfsson and Brownstein (2016, p. 5),
which show a number of truly multimodal distance distributions.
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hand, questions the assumption that the data are unimodally distributed, and
indicates that there is evidence for multiple modes in the data, which could
reflect multiple clusters (Adolfsson, Ackerman & Brownstein, 2019, pp. 6-7).
Of course, the histograms were already visually inspected for unimodality, but
a statistical test may determine in a more formal way whether or not further
clustering steps are warranted. One such test is the dip test, resulting in a
dip statistic which reflects the maximum distance between the distribution
in question and the closest unimodal distribution (see Hartigan & Hartigan,
1985, p. 70; Hartigan, 1985; Maechler, 2016, for implementation), and provides
a corresponding p-value, indicating whether or not the null hypothesis that the
distances come from a unimodal distribution may be rejected. The test takes
each set of distances, and compares these distributions to the closest normal
distribution, indicating whether the data contain one or more peaks or modes
(cf. Chamalis & Likas, 2018).

The dip tests performed provided an unexpected result, indicating that all
distributions differ significantly from a unimodal distribution, i.e., all p-values
are less than 0.05.7 The reason for reporting this finding is first that this prob-
lem was found yet in the literature on clusterability, and second that the actual
histograms may provide a clue to the cause of what at least looks like false-
positive results. As can be seen in the histograms in Figure 6.2 (see page 6.3
in section 6.3), especially that for the Gower distances, the discrete nature of
the data is reflected in the number of distinct distances. In fact, as mentioned
with respect to the distance matrix for Gower’s measure, only 12 distinct dis-
tances are present, which can be explained by the fact that this simple distance
measure, in which correspondence and non-correspondence simply amount to a
distance of 0 or 1, has a limited set of output distances. The dip statistic, how-
ever, is tested on numeric (i.e., non-discrete) data, which does not suffer from
this problem.® A possible explanation is that the ‘gaps’ between the discrete
distances are picked up by the statistic as deviations from the closest normal
distribution, resulting in significant deviations from the null hypothesis. This,
of course, is problematic and leads to misleading results, because we can see
the distribution of distances in most cases actually does closely resemble the
bell curve of a normal distribution. Because of this, the visual assessment the
distributions will be used with caution, and a second approach to evaluating
the distance matrices is presented in the next section.

"In fact, all rounded p-values are 0.00.

8Unfortunately, another frequently used multimodality test, the Silverman test
(Silverman, 1981) suffers from the same problem with categorical data, i.e., it indicates that
all distributions in Figure 6.2 on page 353 in section 6.3 deviate significantly from a unimodal
distribution.
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C.5.3 Evaluation of distance matrices by dimension-
reduction

The goodness-of-fit value used for evaluating the dimension reduction results
was calculated using the following formula, commonly called Kruskal’s Stress.

3 (dij—dij)?
Bigd3;

(5) Stress =

Here, d;; is the distance between observations i and j, and cfij is the distance
between those observations in the model. The lowest stress value is 0, which in-
dicates ‘complete accordance between all rank order distances in the input data
and the final ordination’ (Dexter, Rollwagen-Bollens & Bollens, 2018, p. 435).
The greater the value, the worst the fit of the model is to the actual distance
matrix. A common guideline is that stress values higher than 0.2 are considered
‘poor and potentially uninterpretable’ (Tyler & Kowalewski, 2014, p. 5). Clarke
(1993, p. 126) provides the following ‘rules of thumb’ for interpretation of stress
levels:

(6) < 0.05 = excellent ordination, no prospect of misinterpretation
< 0.1 = good ordination, no real risk of misinterpretation
< 0.2 = usable ordination, risk of misinterpretation
> 0.2 = dangerous to interpret
> 0.35 = effectively randomly placed

As Dexter, Rollwagen-Bollens and Bollens (2018) argue, however, such
guidelines ‘do not account for the mathematical relationship which links or-
dination stress to sample size’ and they show how large data sets may suffer
from increased stress levels.

Below, in figure C.3, the NDMS-configurations for each of the distance
measurements is presented, together with the stress index. Please note that
for each configuration, two dimensions were used. While increasing the number
of dimensions generally decreases stress, the configuration becomes harder to
visualise and interpret (Dexter, Rollwagen-Bollens & Bollens, 2018, p. 434).
Keeping the number of dimensions at two both conforms to the standards in
the literature, and allows for comparison and easier interpretation of results.
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Figure C.3:
NMDS configurations and stress levels for distance matrices (full feature
set)
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Note. All configurations are based on two-dimensional ordination.

What can be seen here, is that all stress levels are above 0.20, and only two
are between 0.20 and 0.30.° Again, one should be careful in interpreting these
figures in isolation, but together with the inspection of the distributions of the
distances, it seems that no measure indicates strong clusterability. The Gower
and Eskin measures indicate a relatively low stress level. Especially the Eskin
measure seems able to produce a configuration with well-separated groups of
observations. The above does not mean that no further steps can be taken in
the exploration of the feature space of Dutch conditionals.

A first possible cause for the results reported above became clear in the
previous chapter, namely that a number of features showed significant and
sometimes strong associations to mode and register. It therefore could be ar-
gued that the overall analysis of the data may be troubled by these factors.
Therefore, distance matrices were also calculated per mode-register combin-
ation (spoken-formal, spoken-informal, written-formal, written-informal). The
corresponding distributions of distances per measure and the NMDS configur-
ations are presented below.

9 Although Dexter, Rollwagen-Bollens and Bollens (2018, pp. 437-438) show a clear
‘asymptotically increasing relationship between ordination stress and sample size’, using both
field-derived and simulated data, as we will see in what follows, sample-size does not seem
to be the main cause of the high stress levels here.



Figure C.4:
Distribution of distances per measure (spoken-formal sub-corpus)
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Figure C.5:
NMDS configurations and stress levels for distance matrices (spoken-
formal sub-corpus)
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Figure C.6:

Distribution of distances per measure (spoken-informal sub-corpus)
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Figure C.7:
NMDS configurations and stress levels for distance matrices (spoken-
informal sub-corpus)
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Figure C.8:
Distribution of distances per measure (written-formal sub-corpus)
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Figure C.9:
NMDS configurations
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Figure C.10:
Distribution of distances per measure (written-informal sub-corpus)
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Figure C.11:
NMDS configurations and stress levels for distance matrices (written-
informal sub-corpus)
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As these figures show, there is no indication that mode and register have a sys-
tematic impact on the distributions of distances and stress levels in dimension
reduction. In other words, calculating distances per sub-corpus does not seem
to increase the clusterability of the data set.

A second possible cause was already discussed in section 6.3, namely that
clustering algorithms may suffer from datasets including variables that are not
relevant to the set of variables that indeed do show signs of underlying structure.
Therefore, the next section returns to variable selection in order to investigate
whether clusterability can be improved by removing variables from the feature
space of conditionals.

C.6 Final variable selection

To evaluate the contribution of each variable in the dataset, a number of models
was generated, including a full model with all variables, an informed model
using only those variables suggested by the initial variable selection discussed
above, supplemented, for testing purposes, with a number of random models.
For a general discussion of this step, see section 6.3.6.

For reasons of computation time, the models were based on a random sample
of 500 conditionals from the corpus. First, all distance measures discussed in
section 6.3.4 were calculated for this sample. The histograms were plotted to
check comparability to distances for the full dataset, and, crucially, the same
NMDS-procedure was followed. As may be expected by sample size, the res-
ults were almost identical to those presented in figure C.3.19 This indicates
that the sample is representative of the complete dataset. The resulting NMDS
configurations and goodness-of-fit values may therefore be used as a baseline
for further variable selection. The next step was to follow the same procedure
as above, but for an ‘informed model’ i.e., the set of features indicated by the
initial variable selection. This model involves seven instead of twelve variables,
namely syntactic integration, negation in the antecedent and in the consequent,
modality in the antecedent and in the consequent, and tense in the antecedent
and in the consequent. Directly comparing the ordination results from this set
to that of the full set of variables may be criticised however, as a lower num-
ber of variables provides less variation to be explained by a model. Therefore,
five random sets of seven variables were selected and put through the same
procedure. The results are presented below.!!

10The rounded stress values were 0.23 (Gower), 0.35 (Goodall), 0.31 (IOF), 0.33 (Lin), 0.31
(Linl), 0.27 (Eskin), 0.33 (VE) and 0.33 (VM).

HThe random variable sets were the following.
Random model 1: aspect (a), aspect (c), focus particle, modality (c), negation (c), subject
(c), tense (a)
Random model 2: aspect (c), modality (a), modality (c), negation (a), subject (a), subject
(c), syntactic integration
Random model 3: focus particle, modality (a), negation (a), negation (c), tense (c), subject
(a), syntactic integration
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Table C.5:
Goodness-of-fit values for NMDS configurations

Model Gower Goodall IOF Lin Linl Eskin VE VM
Full 0.23 0.35 0.31 033 031 0.27 0.33 0.33
Informed 0.15 0.28 0.24 0.27 024 017 024 0.24
Random 1 0.20 0.31 0.30 0.31 0.27 0.23 0.28 0.28
Random 2 0.21 0.32 0.31 0.32 030 0.23 0.30 0.30
Random 3 0.17 0.29 0.27 030 024 0.18 0.25 0.25
Random 4 0.19 0.31 0.29 0.32 0.25 0.21 0.28 0.28
Random 5 0.17 0.30 0.28 0.30 0.26 0.21 0.26 0.26

Note. Goodness-of-fit values are reported in terms of stress values.

As we can see in this table, there indeed seems to be an effect of number of
variables on ordination stress. However, it can also be observed that none of
the models involving a random selection of seven variables performs as well as
the informed model. We can see, however, that ‘random model 3’ comes close
to the informed model, which can be explained by the fact that only two vari-
ables of this model do not appear in the informed model (focus particles, and
subject of the antecedent). As an intermediate conclusion, it can be seen that
removing features indicated as problematic by either a high frequency ratio
(focus particles) or theoretical relevance (aspect, person and number) indeed
improves the model. Further variables could be added or deleted in a stepwise-
fashion until the lowest stress-values have been acquired, but as discussed in
the sections above, there is a risk involved in not having an agreed upon meas-
ure of quality of a clustering solution. Furthermore, as less variables introduce
less variation to be explained, a smaller model is not preferred per se. Although
removing another feature from the informed model does slightly improve the fit
of the NMDS-configuration, most notably when removing syntactic integration
(resulting in stress values between 0.11 and 0.24), subsequent analyses would
not take into account this feature, while it has been linked to conditional con-
nections convincingly in the literature, placing it high in the theoretical ranking
presented in section 6.3. By removing this variable, any variation concerning it
introduces would not used for clustering, and would not be explained. While
this may not be a perfect way to go about feature selection, as was already
mentioned based on the literature in section 6.3, feature-selection for unsuper-
vised machine-learning using categorical variables is problematic. As no agreed
upon and robust methods have been found to evaluate unsupervised machine-

Random model 4: aspect (a), focus particle, negation (a), negation (c), subject (a), tense (a),
syntactic integration

Random model 5: aspect (a), aspect (c), modality (a), negation (c), subject (c), tense (a),
tense (c)
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learning outcomes based on categorical data, the variable selection from the
informed model in table C.5 was selected for the subsequent steps in the ana-
lyses.

The results of dimension reduction on this feature set on the complete
dataset are presented in the NMDS configurations in Figure C.12 below.

Figure C.12:
NMDS configurations and stress levels for distance matrices (reduced
feature set)
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Note. All configurations are based on two-dimensional ordination.

As can be seen here, stress levels are lower for all metrics, and lowest for
Gower and Eskin, which both indicate ‘usable ordination’, albeit with a risk of
misinterpretation (see the guidelines listed in (6) on page 501).



APPENDIX D)

Cluster evaluations

D.1 Introduction

In this appendix, the measures for cluster evaluations are discussed in technical
detail (section D.2). In sections D.3 and D.4, the evaluations of hierarchical and
partitional cluster solutions are discussed. In section D.5, finally, the dendro-
gram of the hierarchical clustering solution is presented. For the main discussion
of clustering results and their evaluations, see chapter 6.

D.2 Measures of cluster evaluation

First of all, the homogeneity within clusters (i.e., within-cluster variance or
purity) was measured using the Within-Cluster Entropy coefficient (WCE).
The within-cluster variability in the k-cluster solution is calculated using the
formula by Sulc and Rezankova (2019, p. 65) below, in which ng is the number
of observations in cluster g, and ny¢, is the number of observations in cluster
g having value u for variable c.

k m

(1) WOB() = 3 2 35 (- 5 (B

g=1

A low WCE-value reflects low within-cluster variability, i.e., high within-cluster
homogeneity. As this value is influenced by the number of clusters, a higher
number of clusters will result in a lower WCE-value (cf. Ladds et al., 2018,
p. 10), which is one of the reasons hinted at above to use a number of indices,
rather than just one measure of clustering quality.
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Second, separation of clusters, i.e., between-cluster variance (see Sevcik,
Rezankova & Husek, 2011), was measured using Pseudo F Coefficient based on
Entropy (PsFE), as discussed by Sule (2016, p. 33) and applied by Ladds et al.
(2018), presented in the formula below.

n—=k WCE((1)—nWCE((k
(2) PsFE(k) = =Rl CEQ) i CP(b)

The PsFE-value depends on the number of observations n, the number of
clusters k, variability in the complete dataset nWCE(1) and within-cluster vari-
ability nWCE(k), where k is the number of clusters in the solution. The higher
the PsFE-value, the better the grouping distinguishes between groups.

Third, consistency was measured by means of average silhouette width (the
Silhouette Coefficient). The silhouette width of an observation, calculated using
the formula from Kaufman and Rousseeuw (1990, p. 85) below, in which i is
an observation, a(i) is the ‘average dissimilarity of ¢ to all other objects of A’
and b(7) is the closest neighbouring cluster, i.e., the cluster that has the lowest
average dissimilarity to cluster A.

(3) S<1>:%

Here, the Silhouette Coefficient (or ‘average silhouette width’; see Kaufman
& Rousseeuw, 1990, p. 87) was used to assess the consistency of a clustering
solution given k clusters. The solution with the highest Silhouette Coefficient is
indicated to be the most appropriate solution for the given dataset. As silhou-
ette widths are normalised values between -1 and 1, and as this coefficient is not
restricted to particular algorithms, it can be used to assess the clustering solu-
tions in more absolute terms. Kaufman and Rousseeuw (1990, p. 88) provide
the following interpretation guidelines, which, as with other such guidelines,
should be used with caution and attention to the underlying data. Silhouette
Coefficient between 0.71 and 1.00 suggest a ‘strong structure’ has been found,
while values between 0.51 and 0.70 suggest a ‘reasonable structure’. Values
between 0.26 and 0.50 indicate a ‘weak structure’ and it is advised to try ap-
plying additional methods on the dataset. Values lower than 0.26 indicate ‘no
substantial structure’. Negative values indicate observations are grouped in the
wrong cluster.

Fourth, a measure used during data preparation (see section C.2 in appendix
C), namely deviation from the mode (DM), was used as a counterweight to sil-
houette widths, as in testing the algorithms and evaluations, some silhouette
coeflicients indicated high consistency for solutions with extremely big or small
clusters. This was especially the case for solutions with a low number of clusters.
As it is, of course, unwanted to select a solution with such a skewed member-
ship distribution, DM -values were used as an index of dispersion over clusters
formed. Please note that a high DM-value is not preferable per se, as a cluster
solution does not require comparable frequencies per cluster, but a very low
DM-value is an indication of extreme size differences between clusters.
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Fifth and finally, the stability of clustering solutions was evaluated using a
bootstrapping procedure. In this case, 100 samples of the dataset were taken.
Each of these samples consisted of randomly selected points from the dataset.
Each point could be selected more than once. Clustering was performed on the
random samples (see Hennig, 2007; Hennig & Liao, 2013, pp. 325-330). The
result was evaluated using the Jaccard similarity index, expressed in (4) below
(see Arnaboldi et al., 2015, pp. 87-88), which reflects the similarity between
the clustering solution for the random sample under inspection W; and the
original clustering solution W, by dividing the intersection N of both sets (i.e.,
members of the same cluster in both sets) by their union U (i.e., all members of
both sets). In other words, the coefficient reflects the proportion of observations
from the sample that belong to the cluster that the matches the same cluster
in the originally found or ‘true’ clusters (cf. Hennig, 2007, p. 261).

(4) J(Wi, We) = G|

The Jaccard coefficient is a value between 0 and 1 and the higher the value,
the greater the overlap between the current sample and the clustering solution.
For each clustering solution, the mean Jaccard similarity over all 100 samples
was used as an index for cluster stability.

D.3 Ewvaluation of hierarchical cluster solutions

Agglomerative clustering starts with k clusters, where & is equal to the number
of observations — in this case, 4109 conditionals. It goes without saying that
a ‘solution’ of 4109 clusters does not provide any insights. Therefore, at each
run or iteration, the algorithm merges the closest clusters, until the number
of clusters is 2 (as a ‘solution’ of one cluster is as uninformative as a k=n
‘solution’). Now, the question is how the algorithm determines which clusters
are closest. With the initial clusters, each cluster holds one observation, and the
distance between those ‘clusters’ coincides with the calculated distance between
the two observations. This becomes problematic, however, for each subsequent
step, as clusters now contain more than one observation. The parameter linkage
determines how the algorithm calculates the distance between two clusters,
i.e., how the ‘closeness’ of two clusters is defined (see Kaufman & Rousseeuw,
1990, pp. 45-48). In single linkage or the nearest neighbour rule the similarity
between two clusters is defined as the distance between their two most similar
members, and consequently, the two clusters with the smallest distance between
their most similar members are merged. This linkage criterion is said to be local,
because it only considers the areas of clusters that are closest to each other.
Next, in complete linkage or the furthest neighbour rule the similarity of two
clusters is defined as the distance between their two most dissimilar members.
The complete linkage criterion is non-local, as it is influenced by complete
clusters, which lie in between the most dissimilar members of each cluster,
instead of only their closest areas. While this can be seen as an advantage, it



514 Connecting Conditionals

also means that complete linkage is more sensitive to outliers (see Kaufman &
Rousseeuw, 1990, p. 227; Cibulkova et al., 2019, p. 37). Average linkage is, as
the name implies, a compromise between single and complete linkage in that it
measures the distance between two clusters in terms of the difference between
the average of the dissimilarities of all their respective members. Finally, there is
Ward’s Minimum Variance Method (cf. Ward, 1963; see also Anderberg, 1973,
pp. 42-44; Kaufman & Rousseeuw, 1990, pp. 230-234; Legendre & Legendre,
1998, pp. 329-333). Ward linkage calculates the distance from each observation
to the centroid (the mean distance) of the cluster it is assigned to.! At the
start, all clusters contain only one observation, so the centroid and observation
coincide, hence the sum of all distances is 0. At each next step, however, the
distance between observations centroids increases, and the sum of the squared
distances also increases. At each step, Ward linkage forms clusters based on
the combination of observations or clusters that increase the squared distance
from the centroids the least. As the optimum linkage depends on the specific
dataset used, and the optimum can be operationalised by information-theoretic
notions, linkage was chosen by comparison of evaluations.

The number of clusters or k depends, as one may expect, mostly on the
inherent structure in the dataset, and on theoretical preconceptions, as for some
datasets, there may be theoretically informed choices for the number of clusters.
It also depends on what was called ‘simplicity’ in section 6.2.5, as a classification
with a large number of types may miss important generalisations, whereas a
classification with a small number of types may risk overgeneralisation (see also
the discussion in section 7.3). For each distance matrix discussed in section
6.3, a clustering solution using each combination of linkage parameter (single,
average, complete) and number of clusters k (2 to 9) was generated. For each
of these solutions, the five evaluation indices discussed in the previous section
were calculated. Each criterion is discussed below.

Figure D.1 below present the ‘Within-Cluster Entropy’ (WCE) of clustering
solutions using each of the linkages discussed above for 2 to 9 clusters. As
discussed before, a lower WCE-value indicates more homogeneity within the
clusters.

IThere are two algorithms implementing Ward’s Minimum Variance Method, which may
lead to confusion. See Murtagh and Legendre (2014) for a clear explanation and overview.
In this study, Ward’s (1963) original criterion is used, which is implemented as ‘ward.D2’ in
the (base) R-function hclust and as ‘ward’ in the Agnes-function of the R-package cluster
(Maechler et al., 2019).
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What can be seen in Figure D.1, is that the WCE-values for single-linkage
solutions are higher on average than for the other linkages. For average linkage,
especially the Goodall, Lin, and Linl measures perform better, and for com-
plete and Ward linkage, it can be seen that the Lin and Linl measure produce
the most homogeneous clusters, with WCE-values decreasing with increasing
number of clusters, especially between 2 and 6 clusters with complete linkage.

In Figure D.2 below, the ‘Pseudo F Entropy’ (PsFE) of clustering solutions
using each of the linkages discussed above for 2 to 9 clusters is presented. As
discussed before, a higher PsFE-value indicates more heterogeneity between

the clusters (i.e., better separated clusters).

Figure D.2:
Evaluation of optimal linkage and number of clusters by Pseudo F En-

tropy (PsFE)
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What can be seen in Figure D.2, is that a number of PsFE-values for single
and, to a lesser extent, average linkage are extremely low in comparison to
complete and Ward linkage. For single linkage, this is comparable to the res-
ults on clustering of categorical data reported by Ladds et al. (2018, p. 13). For
average linkage, high PsFE-values were found for the Lin measure, especially
between two and five clusters, and for the Linl measure, which is more stable,
especially between two and six clusters. As these values, especially for the low-
cluster solutions, strongly deviate from the other measures, dispersion within
these solutions must be critically assessed. All the other measures have low
separation values, although some measures show clear increases from 4 clusters
and up, such as solutions using the Goodall measure and IOF measure. Com-
plete linkage shows a somewhat different picture, with high values for the VE
and VM measures, which however decrease rapidly after two-cluster solutions.
Again, Lin and Linl are relatively high, with a peak for the Linl measure
at four clusters. Ward linkage also produces high values for the VE and VM
measure, which, like with complete linkage decrease rapidly after two-cluster
solutions. Given the stability of separation values, this figure suggest a solution
of two to four clusters using the Linl measure with average, complete or Ward
linkage, or the VE or VM measure with complete or Ward linkage.

The consistency of cluster membership is visualised by means of Silhouette
Coefficient, i.e., the maximal average silhouette width for the complete dataset,
in Figure D.3 below.
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Figure D.3:
Evaluation of optimal linkage and number of hierarchical clusters by
Silhouette Coefficient (SC)
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Before looking at the values in this figure, it is important to stress here that
no strong conclusions should be drawn yet, as silhouette coefficients can be
used especially to estimate the correct number of clusters, but they only paint
part of the picture of cluster quality. For the single-linkage solutions, high coef-
ficients were found for the Eskin and IOF measures. Lin and Linl, however,
produce negative silhouette coefficients, indicating that, on average, condition-
als seem to be placed in the wrong clusters. For average linkage, IOF seems to
perform best especially in 2- and 5-cluster solutions. For complete linkage, val-
ues are lower, which can be explained by the fact that complete linkage tends
to produce very compact clusters, often resulting in less separation between
clusters (Kaufman & Rousseeuw, 1990, pp. 7-48). The Lin, Linl and Eskin
measures perform around the lower ‘reasonable structure’-bound. For Ward
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linkage, high values were obtained for the IOF measure, which, however, de-
crease rapidly after three-cluster solutions. It can also be seen that the Lin,
Linl and Eskin measures perform reasonably well, as with complete linkage.
None of the coefficients suggests a ‘strong structure’, however.

As discussed before, it is particularly useful to interpret silhouette coef-
ficients in relation to measures of dispersion, because clusters with extreme
size differences may still yield high silhouette widths, while they are not very
informative. As can be seen in Figure D.4 below, there are indeed solutions,
especially produced with single and average linkage and low cluster numbers,
that suffer from this issue.

Figure D.4:
Evaluation of dispersion of hierarchical clustering solutions by Devi-
ation from the Mode (DM)
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As dispersion values, implemented as deviation from the mode (DM), were
only used here to check for very skewed membership distributions, not as an
absolute indication of quality, the figure above is useful mostly for identifying
solutions with extremely low dispersion values, i.e., it would be undesirable
to select a solution simply on the basis of high a high DM-value, because it
does not make sense to claim that a clustering in which the memberships are
balanced evenly is a good solution per se. In fact, given what we have discussed
in chapter 3, it is probable that a prototypical type of conditional is more
frequent than non-prototypical types. As a clear example of the importance of
balancing silhouette widths and (some measure of) dispersion, take the Eskin
2-cluster single-linkage solution: it has one of the highest average silhouette
widths, but its dispersion is extremely low (0.0004867364). Upon inspection of
the solution itself, it turned out that this solution consists of two clusters, of
which one cluster consists of only one conditional, while the other cluster holds
the rest. This is of course also reflected in high within-cluster variation and low
between-cluster separation.

Finally, the stability of the solutions was evaluated, because it is important
to assess whether a particular solution is reproducible and stable. Figure D.5
below presents the stability values in terms of the average Jaccard coefficients
based on a bootstrapping procedure of 100 samples per solution (see Hennig,
2007; Zumel & Mount, 2020, pp. 323-325).
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Figure D.5:
Evaluation of stability of hierarchical clustering solutions by Jaccard
coefficient
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resent the mean Jaccard coefficient; error bars represent standard de-
viation.
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It can be seen that the stability for most single-linkage solutions are low and/or
show more deviation compared to average, complete and Ward’s linkage.? Es-
pecially the latter shows higher mean Jaccard coefficients with less deviation
overall. It can also be seen that the Lin and Linl measures score high on
stability, in terms of both a high mean Jaccard coefficient and relatively low
deviation. All other measures seem to be less stable, especially the VE and VM
measure for complete linkage, while, remarkly they score high on stability for
Ward linkage. Given their low silhouette coefficients, however, these should be
interpreted with caution.

D.4 Evaluation of partitional cluster solutions

In partitional clustering, the first parameter, or rather choice of algorithms,
depends on the partitioning approach. First, the Partitioning Around Medoids
(PAM) described in section 6.4.2 was selected because of its widespread applic-
ation, also to categorical datasets (see e.g., Ladds et al., 2018; for linguistics-
oriented studies using PAM, see Douven, 2017a; Wilchli, 2018). As discussed,
this algorithm works in two steps. First, in the so-called ‘build phase’, in which
the algorithm selects & medoids (i.e., most representative points), allocating
each observation to the nearest medoid. Second, in the ‘swap phase’, changes
are made to the allocation of observations to medoids and the average dissim-
ilarity per cluster is calculated. This is done until the average dissimilarities
no longer decrease. As an observation can only be member of one cluster,
this is a form of hard-clustering. Second, Fuzzy Analysis or Fanny was used,
which is a form of soft-clustering, as it assigns to each object not a definitive
cluster choice, but a membership coefficient, indicating how well that partic-
ular objects fits within each cluster. In contrast to the use of representative
objects by PAM, this approach does not choose representative observations as
medoids, but it minimises the dispersion over all clusters for each observation,
as memberships of individual objects should be as large for its most appropriate
cluster as possible, while being as low as possible for the other clusters formed
(for more details, see Kaufman & Rousseeuw, 1990, p. 171). The algorithm is
also capable of hard-clustering, however, simply by selecting the cluster with
the highest membership coeflicient for each object. This is important, as it al-
lows for applying the same evaluation measurements as for the other clustering
solutions.

2As can be seen, the 2- to 4-cluster Lin single-linkage solutions, and a number of VE
and VM solutions using Ward linkage are maximised and show no deviation. In the latter
cases, this is because of very low dispersion, resulting in one large and one small, but very
stable cluster. Inspection of the single linkage Lin-clusters however show that this is not the
case. Another cause may be a number of very similar clusters merged in an early step, the
so-called chaining effect (see Kaufman & Rousseeuw, 1990, p. 48). As a