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This dialectometrical research has investigated three quantitative perspectives on syntactic variation in 
Dutch dialects.  The first perspective shows how to quantify syntactic differences between language 
varieties and classifies the Dutch dialect varieties based on a measure of syntactic distance. This 
objective classification is compared with—and highly resembles—the traditional, perceptual 
classification based on subjective judgements. This approach also affirmatively answers the question 
whether syntactic variation patterns are geographically coherent.   
The second perspective describes how to quantify the degrees of association between pronunciational, 
lexical and syntactic differences. This approach reveals that the degrees of association among the 
linguistic levels of pronunciation, lexis and syntax are genuine but modest. Also, syntactic and 
pronunciational differences are not more strongly associated with one another than either one is 
associated with lexical differences.   
The third perspective demonstrates how to discover relevant associations between syntactic variables 
using a data mining technique based on geographical co-occurrences. This approach contributes to the 
validation of existing typological hypotheses and facilitates the identification and exploration of 
variable relationships in general. 
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RESEARCH MOTIVATION 

 

Figure 1-1: “Toon wast ___”. 

In standard Dutch people are expected to complete the sentence depicted in Figure 1-1 as shown 
in example (1a).1 

(1) a. Toon wast zich. 
 ‘Toon washes REFL’ 

 b. Toon wast hem. 
 ‘Toon washes him’ 

 c. Toon wast zijn eigen. 
  ‘Toon washes his own’ 

  “Toon washes himself.” 

The example describes a washing relation between the subject Toon and the object himself. Standard 
Dutch grammar prescribes that in this case the reflexive pronoun zich ‘REFL’ is to be used.2,3 
However, it is a well-known fact that Dutch shows variation in the choice of reflexive pronouns 
(Bennis and Barbiers, 2003). For example, dialect speakers along the coast line of the central-
northern Frisian and south-western Flemish regions in the Dutch language area (see Figure 1-8 
on page 25) prefer the personal pronoun hem ‘him’ instead. This form is similar to the English 
pronoun him and is shown in example (1b). Furthermore, in the centre of the Dutch language 
area the alternative form zijn eigen ‘his own’ frequently occurs. This form is listed in example (1c). 
The standard Dutch object pronoun zich ‘REFL’ appears most frequently near the eastern Dutch 
language border and, perhaps not surprisingly, highly resembles the German reflexive pronoun 
sich.  

The language situation above illustrates one type of syntactic variation. This includes language 
variation with respect to word order, morphosyntax and doubling phenomena. Morphosyntactic 
variation investigates the patterns of word formation which depend on the syntactic context 
(such as inflection), whereas syntactic variation studies the ways in which linguistic elements 
(such as words and clitics) are put together to form constituents (such as phrases or clauses).4 

                                                      
1 The picture was presented to 259 Dutch dialect speakers with the instruction to complete the sentence in their local 
dialect. The geographical distributions of the attested variation in the depicted syntactic context are shown on map 68b 
in SAND1 which is discussed in Section 1.2.3. 
2 The Dutch reflexive pronoun zich cannot be literally translated to English. It is normally annotated with REFL or SIG 
in word-by-word translations. 
3 The introduction does not mention relevant linguistic properties (such as number, person and gender) in the context 
of this example for explanatory purposes. 
4 The definitions of morphosyntactic and syntactic variation are based on explanations in Merriam-Webster's Collegiate 
Dictionary and the Random House Unabridged Dictionary. 
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Examples (1a-c) show three different syntactic forms to express the same meaning as depicted in 
Figure 1-1. Although the prescriptive grammar of Dutch dictates that in standard Dutch the 
objective pronouns hem ‘him’ and zijn eigen ‘his own) cannot refer to the subject Toon in the same 
clause, examples (1b-c) illustrate that this rule does not hold in dialects of Dutch. However, the 
different ways in which dialect speakers linguistically express the meaning of the picture in Figure 
1-1 also form a coherent grammatical system. Only three types of constructions occur in this 
particular syntactic context. 

(2) a. ‘t Lijkt wel of  er iemand in de tuin staat. 
  ‘it looks AFFIRM if  there someone in the garden stands’ 

 b. ‘t Lijkt wel  dat er iemand in de tuin staat. 
  ‘it looks AFFIRM  that there someone in the garden stands’ 

 c. ‘t Lijkt wel of dat er iemand in de tuin staat. 
  ‘it looks AFFIRM if that there someone in the garden stands’ 

 d. ‘t Lijkt wel of  er staat iemand in de tuin. 
  ‘it looks AFFIRM if  there stands someone in the garden’ 

  “It looks as if there is someone in the garden.” 

Another example of syntactic variation is observable when Dutch dialect speakers translate the 
sentence ‘t Lijkt wel of (er) iemand in de tuin staat (‘it looks [affirmative] if (there) someone in the 
garden stands’) into their local dialect. Examples (2a-d) show a selection of the attested variation 
in Dutch dialects with respect to the introduction of the subject clause (er) iemand in de tuin staat 
(‘(there) someone in the garden stands’) in this particular syntactic context. It turns out that 
nearly all dialects in the Netherlands share the standard Dutch realisation using the 
complementiser of ‘if’ to introduce the subject clause. Example (2a) shows the standard Dutch 
form. Exceptions are the Frisian area where the complementiser dat or at ‘that’ predominantly 
occurs, and the central southern (Brabant) region where people frequently combine the two 
complementisers into of dat ‘if that’. The alternative forms are shown in examples (2b) and (2c), 
respectively. In Belgium the latter ‘complementiser doubling’ configuration is the most frequently 
occurring expression in this syntactic context, although the dat ‘that’ pattern also regularly 
appears. Finally, there are a few areas in the Frisian and Flemish provinces where the verb staan 
‘to stand’ is in the second position in the subject clause. Example (2d) also illustrates another type 
of syntactic variation by showing that different word orders may express the same semantic 
content. Figure 1-9 shows a geographical map to visualise the attested variation in this particular 
syntactic context. Section 1.2.3 discusses syntactic variation in more depth and provides various 
other examples. 

Several linguistically relevant observations may be extrapolated from the two language situations 
discussed above. First, various types of syntactic variation in Dutch dialects exist which often 
differ from the grammatical rules of the standard language. This observation indicates that 
dialectal variation research enriches the empirical domain of syntactic research. Also, analyses of 
dialectal variation patterns may result in more fine-grained linguistic theories. Empirical dialect 
data may also help improve the validation process of linguistic theories. Therefore, dialectal 
variation research may contribute to a better understanding of the inner workings of the human 
language system. 

Second, there is a system behind the patterns of syntactic variation. Different variants do not 
occur randomly and geographical patterns of variation are quite easily distinguishable for an 
individual syntactic form. In other words, the geographical distribution of an individual syntactic 
phenomenon is often geographically coherent to a certain extent. This observation indicates that 
there might be a relationship between syntactic variation and geographical distance. This work 
assumes that investigations of language variation in geographical space not only illustrate patterns 
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of variation at a certain point in time, but may also reflect residues of linguistic and cultural 
changes over time. Section 3.6.2 describes the case of the Frisian city dialect islands to illustrate 
how settlement history might still be reflected in geographical variation patterns in present-day 
dialects. 

Third, the geographical distributions of the syntactic variation patterns in examples (1a-c) and 
(2a-d) do not overlap perfectly. Frisian and Flemish regions are discernable in both language 
situations. The reflexive pronoun hem ‘him’ in the context shown in example (1b) regularly occurs 
in both dialect areas. However, Frisian and Flemish dialect speakers use different syntactic 
expressions in the complementiser context shown in example (2). In Frisian dialects (d)at ‘that’ 
frequently occurs, whereas Flemish dialects often choose of dat ‘if that’. Examples (2b) and (2c) 
show the Frisian and Flemish realisations, respectively. Furthermore, the region near the eastern 
language border in which the reflexive pronoun shown in example (1a) appears—i.e. the area 
where most dialects share the zich ‘REFL’ pronoun—does not exist at all in the complementiser 
distribution. This observation demonstrates that interpretational problems may promptly arise 
when several distribution patterns of syntactic phenomena are combined for joint analysis at 
higher levels of abstraction to study more general characteristics of syntactic variation. 
Interpretability of the geographical distributions decreases as more variables are added for joint 
comparative analysis (of the type described above). 

The current research presents several ways to solve this type of uninterpretability. It 
demonstrates various methods to objectively and verifiably analyse syntactic variation for any 
given degree of detail. The techniques are quantitative by nature, which means that the linguistic 
data are represented and compared numerically using a ‘linguistic ruler’. This is a computational 
instrument comparable to a geometrical ruler used to measure the distance between two points 
on a piece of paper in centimetre units. With such a ruler the linguistic distances between any pair 
of dialects can be measured in an objective and verifiable manner. Another type of computational 
ruler is introduced to measure the degrees of correspondence between any combination of 
syntactic variables. The syntactic measurements are also compared with measurement results 
based on pronunciational and lexical variation to put the syntactic variation patterns in a broader 
language variation context. 

To summarise, this dissertation investigates how to adequately measure syntactic variation in 
Dutch dialects. It analyses Dutch syntax from a number of quantitative perspectives to study 
more general characteristics of syntactic variation. The motivation for this research is threefold. 
First, this work aims to contribute to a better understanding of syntactic variation in the Dutch 
language area. Second, this work aims to contribute to a better understanding of the relationship 
between syntactic variation and variation at other linguistic levels. Research into the associations 
among linguistic levels may help determine whether there might be structural, typological 
constraints linking variation at the linguistic levels. These two aspects might, ultimately, also 
provide new insights in the human language system in general. Third, and finally, this work aims 
to contribute to a better understanding of the relationship between syntactic variation and 
geographical patterns of variation outside the realm of linguistics. As stated before, geographical 
patterns of syntactic variation may reflect residues of political, social and cultural changes over 
time. This work discusses a correlation between dialect borders and the political history of 
Friesland in Section 3.6.2. Furthermore, Section 6.3.2 uncovers a correlation between a syntactic 
dialect border and a social-cultural, Catholic-Protestant boundary. These two examples merely 
serve to provide a glimpse into the relatively unchartered expanse of potentially relevant 
interdisciplinary relationships. 



RESEARCH APPROACH 
This dissertation is centred around four chronologically ordered, peer-reviewed publications. 
Chapters 2, 3, 4 and 5 have been published in Linguistics in the Netherlands (Spruit, 2005), Literary 
and Linguistic Computing (Spruit, 2006), Lingua (Spruit, Heeringa and Nerbonne, in press) and 
Computational Linguistics in the Netherlands (Spruit, 2007), respectively. 

Chapter 1 motivates the importance of quantitative linguistic research at a syntactic level. The 
chapter starts with two examples of syntactic variation in Dutch dialects, which indicate that each 
syntactic variation phenomenon may have a unique geographical distribution. Therefore, a 
quantitative methodology with a robust, empirical foundation is required to compensate for the 
idiosyncrasies of individual variables. This allows the data to be examined from more general 
perspectives. The chapter continues with an introduction of the research fields of dialect 
cartography, dialectometry and syntactic microvariation to sketch the scientific context and relevance of 
this first investigation of dialectometrical applications to purely syntactic dialect data. Then, it 
presents the first volume of the Syntactische Atlas van de Nederlandse Dialecten (SAND1; ‘Syntactic 
Atlas of the Dutch Dialects’; Barbiers et al., 2005) as the first compendium of Dutch syntactic 
variation and the main data source for this work. The current study is also highlighted from four 
different research dimensions to indicate what this research is not about. An introductory 
overview of the chapters in this dissertation follows after the four following research questions 
have been formulated and clarified: 

I. How can syntactic variation be measured adequately? (Model) 

II. What are the syntactic distances among the Dutch dialects? (Application) 

III. To what extent are the linguistic levels of syntax, lexis and pronunciation associated with 
each other? (Context) 

IV. What are relevant dependencies between syntactic variables? (Associations) 

Research questions I and II jointly address the relation between syntactic and geographical 
distance. The first question focuses on how to model syntactic differences between language 
varieties such that syntactic variation can be examined reliably in the aggregate to provide more 
general perspectives on syntactic variation. The second research question concentrates on the 
application of the measurement model to the first compendium of purely syntactic Dutch dialect 
data and analyses the results. These two research questions are answered in Chapters 2 and 3. 
Research question III addresses the degree to which geographical distributions of syntactic 
distances correlate with distributions of pronunciational and lexical distances. The question helps 
to put the syntactic measurement results into a broader linguistic context by calculating the extent 
to which syntactic variation correlates with pronunciational and lexical variation. This research 
question is the topic of Chapter 4. Research question IV addresses the discovery of relevant 
associations between syntactic variables. It contributes to the global linguistic research effort of 
parameterisation of the structural diversity of language varieties by identifying which syntactic 
variables nearly always co-occur geographically. This research question is investigated in Chapter 
5. 

Chapter 2 investigates the relationship between syntactic variation and geographical distance by 
addressing the Dutch dialect classification problem from a dialectometrical perspective. It 
compares the syntactic measurement results projected on a geographical map with the traditional 
Daan and Blok (1969) map of the Dutch dialects based on subjective judgements. The chapter presents 
a quantitative measure of syntactic distance to objectively and verifiably differentiate dialect 
borders and dialect continua. It discusses the arrow method and the methodological challenges 
underlying the perceptual classification of the Dutch dialects based on subjective judgements. 
These problems bring about the introduction of the research field of dialectometry and SAND1 
as a purely syntactic database containing 510 syntactic variables suitable for quantitative analysis. 
The dialectometrical method described in this chapter aggregates syntactic differences between dialect 
varieties using a Hamming distance algorithm until the highly repetitive measurement procedure 
results in the SAND1 Hamming distance matrix. The dialect relationships in the distance matrix 
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are analysed by applying the Classical Multidimensional scaling (MDS) procedure to optimally 
represent the most differentiating syntactic variables for each dialect in relation to all other 
dialects. The variation in the Dutch language area is visualised geographically using full-colour 
dialect maps, in which the MDS map colours correspond with the first three dimensions of the 
MDS solution. The review of the results first discusses the application of the MDS procedure to 
each of the seven SAND1 domains separately. Then, the aggregate SAND1 MDS dialect map 
based on a syntactic Hamming distance measure is calculated, which results in a homogeneous 
colour continuum with discernable dialect regions. The SAND1 MDS map evidently shows that 
syntactic variation is structured in a geographically coherent way when viewed in the aggregate. 
Furthermore, the objective classification of Dutch dialect varieties based on a syntactic measure 
highly resembles the classification based on subjective judgements on the Daan and Blok dialect 
map, which confirms and validates the syntactic measurement method. 

Chapter 3 extends the work described in Chapter 2 in several ways. First, the SAND1 MDS 
dialect map based on a syntactic measure is also compared with the Heeringa (2004) map of the 
Dutch dialects based on pronunciational differences. A visual comparison between the syntactic map 
and the pronunciational map shows that the maps correspond to a reasonable extent, even 
though the syntactic map shows a less smooth colour continuum overall. Second, geographical 
distances are correlated with syntactic Hamming distances using regression analyses to investigate how 
much of the recorded syntactic variation can be accounted for by geographical distance. 
Regression analyses based on an optimal cross-section of 21 dialect varieties and on all 267 
dialect varieties show that 56 percent and 30 percent of syntactic distance can be explained with 
geographical distance in a linear relationship, respectively. To put these percentages into a 
broader perspective, 30 percent may be considered a relatively large amount of explainable 
variation when compared to the 6 percent of syntactic variation which can be explained by 
population sizes (Heeringa et al., 2007). The remaining 70 percent of syntactic variation unexplained 
by geography should be explainable with other linguistic, social, cultural and political factors. 
Figure 6-1 visualises the hypothetical case of a 100 percent correlation between syntactic and 
geographical distances on an MDS dialect map to illustrate the results. The result is a perfect 
colour continuum map without any dialect borders. Contrastingly, an example of an MDS dialect 
mosaic map is shown in Figure 6-2. This map illustrates the visual result of a low correlation 
between syntactic and geographical distances. Third, the chapter presents measurement results 
based on binary comparisons between feature variables, which are formulated by manually 
annotating syntactic variables with linguistic feature information. The measurement results based on 
defined feature variables are compared with the results based on the observed atomic variables 
for the reflexives subdomain in SAND1. The geographical distributions seem nearly identical after 
application of the MDS procedure. The visual resemblance is confirmed by the results of a 
regression analysis. Application of the local incoherence validation method suggests that atomic 
variable distances may somewhat better reflect local conditioning of dialect differences than  

 
Figure 6-1: A perfect MDS dialect continuum map 
resulting from a 100 percent correlation between 
syntactic and geographical distances. 

 
Figure 6-2: An example of an MDS dialect mosaic 
map resulting from a low correlation between 
syntactic and geographical distances. 
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distances based on the current set of feature variables. Section 6.3.1 proposes a refined 
measurement method based on linguistic feature information to more accurately model syntactic 
differences. 

Chapter 4 measures the degrees of association among aggregate pronunciational, lexical and syntactic 
differences.  This joint research—in collaboration with Wilbert Heeringa and John Nerbonne—
quantifies lexical and syntactic differences at a nominal level using the gewichteter Identitätswert 
(GIW) method—a frequency-weighted similarity measure—and measures pronunciational 
differences numerically using the Levenshtein distance metric. It examines the subset of 70 common 
Dutch dialect varieties in two data sources: the Reeks Nederlandse Dialectatlassen (RND; ‘Series of 
Dutch Dialect atlases’; Blancquaert and Peé, 1925-1982) and SAND1. The RND data are used to 
measure both pronunciational and lexical distances; the SAND1 data are used to measure 
syntactic distances. The chapter presents colour maps of the Dutch dialect areas based on 
pronunciational, lexical and syntactic differences in pairwise comparisons to provide a general 
impression of the associations between the pronunciational, lexical and syntactic levels. The 
colour maps employ the MDS procedure to visualise the variation in the Dutch language area 
geographically. Cronbach’s alpha consistency coefficients are calculated to determine the minimum 
reliability of the distance measurements when applied to the data sources. The correlation 
coefficients among the distance measurements for the three linguistic levels are calculated as a 
measure of the degree to which the three linguistic levels are associated. Since regression analyses 
clearly show that geography influences each of the three linguistic levels separately, the 
correlations between all linguistic levels are recalculated in multiple regression analyses to filter out 
geography as an underlying factor of influence. These analyses result in modest degrees of 
association among the linguistic levels. However, the measured association levels are substantial 
and may reflect typological constraints between syntactic and phonological structure, which 
would be very interesting. 

Chapter 5 investigates a data mining technique to discover relevant associations between 485 
syntactic variables in SAND1 using a rule induction system based on proportional overlap. The 
method of association rule mining calculates the proportional overlap between geographical 
distributions of syntactic variables and incorporates rule quality factors such as accuracy, coverage, 
completeness and complexity to measure the interestingness of variable associations. This work restricts 
itself to the Piatetsky-Shapiro (1991) measure of interestingness because of its historical priority and 
its formulaic simplicity. First, the chapter presents the non-recursive association rule mining 
algorithm in pseudocode and illustrates the procedure using a minimal subset of the actual 
SAND1 data. The example procedure exposes the asymmetric nature of syntactic variable 
associations, which may be interpreted as variable dependencies with potentially hierarchical 
implications. Then, the association rule mining method is applied to 485 syntactic variables in 267 
Dutch dialects in SAND1. Finally, the exploratory review of the results discusses the highest ranked 
association rules with and without variable disjunctions and also examines an implicational chain of 
variable associations. The results manifest the high degrees of proportional overlap between the 
geographical distributions of the syntactic variables in SAND1, which effectively reduce the 
importance of the geographical occurrences in the data set. This observation may facilitate 
syntactic analyses to ascend from the observational level of geographical distributions to more 
abstract variable association patterns. 

 



RESEARCH RESULTS 
The following question-answer pairs summarise the main research results. 

i. How can dialect borders and dialect continua be differentiated objectively? 

 Chapters 2, 3 and 4 describe computational methods to objectively classify syntactic variation in Dutch 
dialects using several measures of syntactic distance. Multidimensional scaling is applied to analyse and 
interpret the resulting distance matrices to classify the Dutch dialect areas. 

 
ii. How can syntactic variation be measured? 

 This research shows that a measure of syntactic distance based on the Hamming distance suffices. This 
nominal measure is based on binary comparisons of syntactic variables between dialect pairs. The Jaccard 
distance measure emphasises Hamming distances because this method effectively filters out irrelevant variable 
comparisons. The gewichteter Identitätswert method incorporates dialect frequency of variable occurrences into 
the measurement procedure. MDS dialect maps based on these measures of syntactic distance indicate that 
application of these methods to measure syntactic differences produces comparable results. 

 
iii. Is syntactic variation in Dutch dialects structured in a geographically coherent way when 

viewed in the aggregate? 

 The front cover of this dissertation, as well as Figure 6-12, satisfactorily answers this question affirmatively. 
Although syntactic variation appears in many dimensions, this research demonstrates that aggregate 
geographical distributions can be represented accurately in merely three dimensions after reduction via 
multidimensional scaling. This is a computational confirmation of the intuition that syntactic variation is 
organised in groups of related patterns. 

 
iv. To what extent do the geographical distributions of the syntactic variation domains in 

SAND1 correspond with each other? 

 Although Figures 2-2 to 2-5 show that the individual syntactic subdomains in SAND1 have rather 
different distribution patterns, the main geographical dialect areas are easily discernable. The dialect areas 
emerge continuously more pronounced and robust as more syntactic differences are aggregated. 

 
v. To what extent does the objective map of the Dutch dialects based on a syntactic measure 

visually correspond with the traditional dialect map based on perceptual judgements? 

 The syntactic and perceptual dialect maps are remarkably similar. The classification of the Dutch dialects in 
the southern half of both maps is nearly identical, although significant differences are visible as well in the 
central eastern and central western regions. The syntactic map only reveals a few relatively subtle dialect area 
borders in the northern half of the map, whereas the perceptual map shows many dialect area borders within 
this region. 

 
vi. What is the nature of the relation between syntactic variation and geographical distance? 

 Chapters 2 and 3 demonstrate that there is, in fact, geographical cohesion in syntactic variation when viewed 
in the aggregate. The regression analysis shown in Figure 3-6 reveals that around 30 percent of syntactic 
distance can be explained with geographical distance. 

 
vii. How can linguistic knowledge be incorporated into a measure of syntactic distance? 

 Chapter 3 formulates feature variables to abstract away from the atomic variables as they occur. The idea is 
to measure differences between dialects at a more structural level which may only be obtained after syntactic 
analysis. Feature variables can help capture the notion that some variables are less different from each other 
than other variables. 
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viii. Does incorporating linguistic knowledge into a measure of syntactic distance contribute to 

more accurate quantifications of syntactic variation? 

 The distance measure using feature variables, as described in Section 3.7, yields highly similar results 
compared to the same measure using atomic variables with respect to syntactic variation in the reflexives 
domain. Even though these results using feature variables do not directly increase accuracy of the syntactic 
measure, they do provide new and promising pathways to more accurately quantify syntactic variation. This 
includes differentiation between dissimilar variable pairs and the inclusion of the number of similarities as 
well as differences in the syntactic measure. Section 6.3.1 proposes a more refined measure of syntactic 
distance based on a feature variable hierarchy. 

 
ix. To what degree are aggregate pronunciational, lexical and syntactic distances associated 

with one another when measured among varieties of a single language? Particularly, are 
syntax and pronunciation more strongly associated with one another than either (taken 
separately) is associated with lexical distance? 

 Chapter four calculates correlation coefficients among the distance measurements for the three linguistic levels 
as a measure of the degree to which the three linguistic levels are associated. The results in Table 4-6 show 
that—without controlling for the effect of geography—pronunciation is marginally more strongly associated 
with syntax (42%) than with lexis (38%) and that syntax is much more strongly associated with 
pronunciation (42%) than with lexis (25%). 

 
x. To what degree are the associations between aggregate pronunciational, lexical and 

syntactic distances influenced by geography as an underlying factor? 

 Table 4-9 shows that the degree of association between pronunciational and lexical distances turns out to be 
based on geography as an underlying factor for no less than 39%. The association between syntactic and 
pronunciational distances is even more heavily based on geography as a third factor (46%). The apparent 
association between syntactic and lexical distances turns out to be principally due to geography as a third 
factor (63%). 

 
xi. Is there evidence for influence among the linguistic levels, even once we control for the 

effect of geography? Particularly, do syntax and pronunciation more strongly influence one 
another than either—taken separately—influences or is influenced by lexical distance? 

 The effects of linguistic levels on one another—once geography is included as an independent variable—have 
been measured in multiple regression designs. The results in Table 4-8 show that some influence between 
pronunciation and syntax (12%) remains after geography as an underlying factor of influence is filtered 
away, although the association between pronunciation and lexis is stronger (14%). There is virtually no 
association between syntax and lexis (merely 3%). The correlation between pronunciation and syntax might 
either be explained by typological constraints or other extralinguistic factors. 

 
xii. To what extent does the map of the Dutch dialects based on syntactic distances visually 

correspond with the dialect map based on lexical distances? 

 The syntactic and lexical dialect maps are rather dissimilar. The two maps differ in the degree of separation 
with respect to the Frisian area in the central North. Also, the south-eastern Limburg area on the syntactic 
map is quite prominently present, whereas this area can hardly be made out on the lexical map. 

 
xiii. To what extent does the map of the Dutch dialects based on syntactic distances visually 

correspond with the dialect map based on pronunciational distances? 

 The syntactic and pronunciational dialect maps are partially similar. Although the two maps differ in the 
degree of separation with respect to the Frisian area in the central North, they do correspond to a certain 
degree in the southern areas. 
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xiv. How can relevant associations between syntactic variables be discovered? 

 Chapter five exhaustively evaluates levels of association between combinations of syntactic variables based on 
the proportional overlap between their geographical distributions. The application of association rule mining 
between syntactic variables in this work examines all combinations of syntactic variables to determine which 
variable subsets most frequently co-occur geographically. 

 
xv. Why is it considered important to discover associations between syntactic variables? 

 Linguistic research frameworks such as generative syntax and functional typology share a primary interest in 
understanding the structural similarities and differences between language varieties. The frameworks aim to 
identify which universal syntactic properties can vary across language varieties and which remain constant. 
The ultimate goal is to characterise the superficial structural diversity of all language varieties as particular 
settings of relatively few parametric patterns. Unfortunately, the search for syntactic universals is still very 
much a topic of ongoing research. This investigation aims to contribute to this global research effort of 
parameterisation by proposing a computational method to discover syntactic variable associations 
automatically. 

 
xvi. What factors can help determine the quality of an association rule? 

 Table 5-6 lists several widely used rule quality evaluation factors: accuracy, coverage, completeness and 
interestingness. The accuracy of a rule indicates how often a rule is correct. The coverage of a rule expresses 
how often a rule applies. The factor completeness may be used to explore how much of the target class a rule 
covers. These three rudimentary interestingness factors are integrated in a measure of rule interestingness. 
Complexity is another rule quality factor. It is defined as the total number of variable disjuncts in a rule. 

 
xvii. What is an example of an interesting association between syntactic variables? 

 Table 5-10 shows the most interesting association rule in SAND1. It associates one of the variables in 
map A on page 46 in SAND1 with a variable in map B on page 38. The rule states that, in the context 
of a strong plural subject pronoun in second person—i.e. ‘We geloven dat g-lieden niet zo slim zijn als 
wij’—if the complex pronoun ‘g-lieden’ occurs, then the strong singular subject pronoun in second person ‘gij’ 
(or ‘gie’) nearly always occurs as well—i.e. ‘Ze gelooft dat gij/gie eerder thuis bent dan ik’. This rule 
suggests that the plural pronoun ‘g-lieden’ belongs to the same paradigm as the singular pronoun ‘gij’.  
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