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What is an extraposition?

Ik heb een brief op duur briefpapier geschreven



What is an extraposition?

Ik heb een brief op duur briefpapier geschreven

VP Brace



What is an extraposition?

Ik heb een brief op duur briefpapier geschreven

PP over V movement



What is an extraposition?

Ik heb een brief geschreven op duur briefpapier



What is an extraposition?

Ik heb een brief geschreven op duur briefpapier

VP Brace Exbraciated /
Extraposed PP



What is an extraposition?

Definition of brace construction:

«a particular discontinuous pattern, 
whereby elements that belong together 
semantically are separated structurally»
    (Van Canegem-Ardijns, 2006)



What is an extraposition?

Other typical Dutch brace constructions:

Ik schrijf me morgen voor de wedstrijd in

… dat ik me morgen inschrijf



Why do we have extrapositions?

• «a speaker doesn’t like brace constructions 
and wants to say together elements that 
belong together»
     (Van Haeringen, 1947)

• «Can’t our computational brain count up to 
three?»   (Jansen, 1979)



Why do we have extrapositions?

• Extraposition as a product of proximity 
preference among elements that belong 
together semantically

• Extraposition as a result of limitations in 
speech production



The experiment

• How do we get people into producing 
extrapositions?

• How do we limit their resources in speech 
production?

• Can the resource limit effects be 
emphasized by using a between-subjects 
factor?



The experiment

• Anagram task  no more relationship 
between content and syntactic structure

• Resource limitation  time limit, length 
increase, adjective factor

• Between-subjects factor  Subjects with 
different working memory spans



no time
3 PP -A

no time
3 PP +A

with time
3 PP -A

with time
3 PP +A

with time
4 PP -A

no time
4 PP +A

no time
4 PP -A

with time
4 PP +A

The Experiment: Orthogonality



The Experiment: Latin square
Patterns from “1” to “5”

3PP 3PP A 4 PP 4PP A Check

Check 3PP 3PP A 4 PP 4PP A

4PP A Check 3PP 3PP A 4 PP

4 PP 4PP A Check 3PP 3PP A

3PP A 4 PP 4PP A Check 3PP
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The Experiment: sentences
3PP: Ik heb maandagochtend onder begeleiding van een 
fysiotherapeut gesport

3PPA: Ik heb maandagochtend vroeg onder strenge 
begeleiding van een goede fysiotherapeut gesport

4PP: Ik heb maandagochtend onder begeleiding van een 
fysiotherapeut in de fitnessruimte gesport

4PPA: Ik heb maandagochtend vroeg onder strenge 
begeleiding van een goede fysiotherapeut in de nieuwe 
fitnessruimte gesport

Check: Ik heb maandagochtend vroeg onder strenge 
begeleiding van een goede fysiotherapeut in de fitnessruimte 
gesport



The Experiment: anagram patterns
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The Experiment: anagram patterns



The Experiment: production

Low span 11.6 sec
(voice ~5.7 sec)

High span 11.1 sec
(voice ~5.1 sec)



Low span ~5.7 sec

The Experiment: production



High span ~5.1 sec

The Experiment: production



Statistical Analysis
• What variables do we collect from the 

experiment?
– number of extraposed PP’s per sentence
– production time (time in between two button 

pressures: from the moment they first see a 
slide to the moment they move on to the next)

– work in progress! :-)
• What variables do we derive from the data

– binary count of the sentences showing 
extraposed PP’s (extraposition 1|0)

– work in progress here as well! :-)



Analysis: Production Time
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Analysis: Production Time
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Analysis: Production Time 

• We would have liked to use a repeated 
measures ANOVA test.

• We can’t because the data set doesn’t meet 
some of the assumptions

• The ratio σMax/σMin should be 2 or less, in any 
case absolutely not higher than 3.

• The σMax/σMin ratio of our data set is higher 
than 16
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Analysis: Production Time
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Analysis: Production Time

• We use a non parametric test as a fall-back 
to prove that there is a significant difference 
between the production times in the different 
conditions of the experiment.

• We deal with related samples and therefore 
we used the Wilcoxon signed rank test

• ... But: how do we deal with the orthogonality 
of the design underlying our data?



Wilcoxon signed rank test

We compare two related groups
Subject X1 X2

1 78 68

2 30 25

3 52 56

4 84 68

5 64 62

6 45 48

7 22 36

8 72 32

9 78 78

10 64 68

11 50 40

12 50 44

13 24 24

14 64 56

15 90 58

16 40 20



Wilcoxon signed rank test

Calculate the difference between the two groups
Subject X1 X2 X1 - X2

1 78 68 10

2 30 25 5

3 52 56 -4

4 84 68 16

5 64 62 2

6 45 48 -3

7 22 36 -14

8 72 32 40

9 78 78 0

10 64 68 -4

11 50 40 10

12 50 44 6

13 24 24 0

14 64 56 8

15 90 58 32

16 40 20 20

Mark the positive values 
in order to be able to 

keep track of them later



Wilcoxon signed rank test
Assume the absolute magnitude of the differences and order them from 

the smallest to the largest
    absolute

Subject X1 X2 X1 - X2 X1 - X2

9 78 78 0 0

13 24 24 0 0

5 64 62 2 2

6 45 48 -3 3

3 52 56 -4 4

10 64 68 -4 4

2 30 25 5 5

12 50 44 6 6

14 64 56 8 8

1 78 68 10 10

11 50 40 10 10

7 22 36 -14 14

4 84 68 16 16

16 40 20 20 20

15 90 58 32 32

8 72 32 40 40



Wilcoxon signed rank test
Rank (1...2...3...4...n...) the ordered values

    absolute rank of

Subject X1 X2 X1 - X2 X1 - X2 absolute

9 78 78 0 0 xxx

13 24 24 0 0 xxx

5 64 62 2 2 1

6 45 48 -3 3 2

3 52 56 -4 4 3,5

10 64 68 -4 4 3,5

2 30 25 5 5 5

12 50 44 6 6 6

14 64 56 8 8 7

1 78 68 10 10 8,5

11 50 40 10 10 8,5

7 22 36 -14 14 10

4 84 68 16 16 11

16 40 20 20 20 12

15 90 58 32 32 13

8 72 32 40 40 14

Tied values receive 
the average of their 
ranks and if there are 
differences which 
give 0 as a result 
they are discarded 
(e.g. N - 2) before
ranking the list



Wilcoxon signed rank test
Put the positive and negative signs back where they belong in the rank

    absolute rank of signed

Subject X1 X2 X1 - X2 X1 - X2 absolute rank

9 78 78 0 0 xxx xxx

13 24 24 0 0 xxx xxx

5 64 62 2 2 1 +1

6 45 48 -3 3 2 -2

3 52 56 -4 4 3,5 -3,5

10 64 68 -4 4 3,5 -3,5

2 30 25 5 5 5 +5

12 50 44 6 6 6 +6

14 64 56 8 8 7 +7

1 78 68 10 10 8,5 +8,5

11 50 40 10 10 8,5 +8,5

7 22 36 -14 14 10 -10

4 84 68 16 16 11 +11

16 40 20 20 20 12 +12

15 90 58 32 32 13 +13

8 72 32 40 40 14 +14



Wilcoxon signed rank test
The test statistic (W+) is the sum of the ranks of the positive differences

    absolute rank of signed

Subject X1 X2 X1 - X2 X1 - X2 absolute rank

9 78 78 0 0 xxx xxx

13 24 24 0 0 xxx xxx

5 64 62 2 2 1 +1

6 45 48 -3 3 2 -2

3 52 56 -4 4 3,5 -3,5

10 64 68 -4 4 3,5 -3,5

2 30 25 5 5 5 +5

12 50 44 6 6 6 +6

14 64 56 8 8 7 +7

1 78 68 10 10 8,5 +8,5

11 50 40 10 10 8,5 +8,5

7 22 36 -14 14 10 -10

4 84 68 16 16 11 +11

16 40 20 20 20 12 +12

15 90 58 32 32 13 +13

8 72 32 40 40 14 +14

W+ = 86

N = 14



Wilcoxon signed rank test
W+ = 86

N = 14

To determine the significance-levels belonging to the 

W+ value, the number of ranked cases is important

With the W+ and N, we can find the belonging

 significance in statistical tables, in this case : 

two-tailed p = .035 

one-tailed p = .018



Wilcoxon signed rank test
More importantly: where do we find the Wilcoxon Signed Rank Test in SPSS?

Tick the box ‘Wilcoxon’ 
and select the two 
groups



Analysis: saving the Orthogonality

Main effect Time:
(3PPNTL+3PPANTL+4PPNTL+4PPANTL)-(3PPWTL+3PPAWTL+4PPWTL+4PPAWTL)

Main effect Length:
(3PPNTL+3PPANTL+3PPWTL+3PPAWTL)-(4PPNTL+4PPANTL+4PPWTL+4PPAWTL)

Main effect Adjectives:
(3PPNTL+3PPWTL+4PPNTL+4PPWTL)-(3PPANTL+3PPAWTL+4PPANTL+4PPAWTL)



Analysis: main effect Time

0 sec

5 sec

10 sec

15 sec

Production Time

No Time Limit
With Time Limit



Analysis: main effect Length

0 sec

5 sec

10 sec

15 sec

Production Time

3PP 4PP



Analysis: main effect Adjectives

0 sec

5 sec

10 sec

15 sec

Production Time

Without Adjectives
With Adjectives



No Time Limit With Time Limit

Analysis: Production Time

0 ms

2500 ms

5000 ms

7500 ms

10000 ms

12500 ms
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17500 ms

20000 ms

3PP 3PPA 4PP C 4PPA



0 ms

2500 ms
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3PP 3PPA 4PP C 4PPa

No Time Limit

Analysis: Production Time



With Time Limit

0 ms
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2500 ms

3750 ms

5000 ms
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3PP 3PPA 4PP C 4PPa

Analysis: Production Time



Analysis: saving the Orthogonality

An interaction is the difference of differences
In a hypothetical scenario where we would have 
had an interaction on length for the main effect of 
time, we would have used the following formula 
before computing the Wilcoxon test statistic:

(3PPNTL+3PPANTL-4PPNTL-4PPANTL)-(3PPWTL+3PPAWTL-4PPWTL-4PPAWTL)



Analysis: Extrapositions

σmax /  σmin = 1.75



Analysis: Extrapositions



Analysis: Extrapositions



Analysis: Extrapositions



No Time Limit With Tme Limit

Analysis: Extrapositions
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Analysis: Time & Extrapositions

Production time and amount of the 
extrapositions in the sentences correlate



Analysis: Time & Extrapositions
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Analysis: Time & Extrapositions
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Analysis: Time & Extrapositions



Conclusion
Work in progress:

• Complete the latin square
• Transcribe the sentences produced
• Statistical analysis of the Check vs. the 4PPA
• Statistical analysis of the kind of PP’s 

extraposed
• Many more exploratory statistics possible...

– NTL version + WTL version of 8 sec.
– Topicalized PP’s within our actual dataset
– Any suggestion?


