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Pre-amble

What is surfacing??

1. Reaching the surface level? - no...
2. Making a surface flat? = no...

3. Restoring ‘surface’ word order structure in a parsed sentence
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Pre-amble

What is surfacing??
1. Reaching the surface level? - no...
2. Making a surface flat? = no...
3. Restoring ‘surface’ word order structure in a parsed sentence

top
smain let
su hd obj2 svp obj1
vnw  ww  vnw vz np
Hij || wijst || hem aan hnd n:gld um—
vogels I \

body
k/ ° ssub i

1
rhd su
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Id mod hd
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Pre-amble

What is surfacing??
1. Reaching the surface level? - no...
2. Making a surface flat? = no...
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Pre-amble

What is surfacing??
1. Reaching the surface level? - no...
2. Making a surface flat? = no...
3. Restoring ‘surface’ word order structure in a parsed sentence

top

/\ a) Splitting discontinuous-constituents
| | VZ-SVP NP-OBJ 1
e o aan vogels die er zwart invallen

' ‘ \\ A 5 4 6 7 8 9
[y ][ wist [ hem ] = [aan] "¢ T
| N

\
body
@ ssub

1
e Id moq hd
vnw adj ww
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vnw
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Pre-amble

What is surfacing??
1. Reaching the surface level? - no...
2. Making a surface flat? = no...
3. Restoring ‘surface’ word order structure in a parsed sentence

top

/\ a) Splitting discontinuous-constituents
. | VZ-SVP NP-OBJ 1
e e aan vogels die er zwart invallen
' ‘ \ A 5 4 6 7 8 9
[ ][ wist [ em]  [aan] 7 T
| N
E) 2
S I NP-0BJ1 VZ-SVP REL-MOD
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1 — Why surfacing?

1. Linguists need surface word order
a. Scrambling

De universiteit stelde hem aan als hoogleraar |

De universiteit stelde hem als hoogleraar aan et
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1 — Why surfacing?

1. Linguists need surface word order
a. Scrambling
b. Extraposition

| ‘standard’ |
\

( \
De vogels die er zwart invallen zijn het onderwerp

Hij wijst hem de vogels aan die er zwart invallen

\
|

| Extraposed |
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1 — Why surfacing?

1. Linguists need surface word order

a. Scrambling
b. Extraposition
c. Information structure

New
Op het toneel verscheen een kleine man met een rugzak

Een kleine man met een rugzak verscheen op het toneel
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1 — Why surfacing?
1. Linguists need surface word order
a. Scrambling
b. Extraposition
c. Information structure .
d. First-constituent research
//

Natuurlijk gaan we op zomervakantie
We gaan natuurlijk op zomervakantie —_—
Op zomervakantiegaan we natuurlijk

| | i
I
First

constituent
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1 — Why surfacing?

1. Linguists need surface word order
a. Scrambling

Extraposition

Information structure

First-constituent research

Verb-cluster order

® oo T

Ik zou dat gezien willen hebben

Ik zou dat W\illen hebben gezien } s

Y —

non-finite verb

cluster i
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1 — Why surfacing?

1. Linguists need surface word order

Scrambling

Extraposition

Information structure

First-constituent research

Verb-cluster order

2. Dependency structure sometimes obscures surface order
a. Dependency - nice constituents
b. Alpino: attributes for surface order -
c. Xpath/Xquery searches: huge challenge for linguists he -8
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1 — Why surfacing?

Dependency structure obscures surface order:

top
smain let
1
vC
su art
np pp
hd mod modm hd
obj1
n pp pp \ ww
d.et hd  obj1 obj1 ] geboden |[ . e
lid vz np np
hd det hd  hd rrb hd
ww tw n vz tw n
wordt || een || dienstverband || van || 2 || jaar In || eerste || instantie

Royal Netherlands Academy of Arts and Sciences



1 — Why surfacing?

Dependency structure obscures surface order:

top
smain
Ve --
inf let
hd hd Ve
ww ww ppart
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bw cp
7 /\ body
ssub
cmp su hd
vg conj ww
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1 — Why surfacing?

top

Dependency structure/obscures surface order:

smain

mod hd su predc E
advp ww np

/| /\

mod hd det hd cmp body
bw bw lid n vz conj
o : oo g crd/can cnj
| Nog || altijd || fungeert || de || universiteitsbibliotheek || als vg np np
hc{\ L hl\ B
- mod mod
rel :

k\ i

hd Ve
su ww ppart
conj
g cnj 4\ cnj m hd
rhd | ! mod  obj1

n \ n
vnw 9

| waar || kennis || en || informatie || liggen |
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1 — Why surfacing?

top
Dependency structurg/cfb/sEmg surface order:
sn:l‘-ain I-e_t
hd | 1| v
ww y i
\ vnw /\
was a//les cmp bpdy
74 inf
o] T med e
| l AN N —_
Hierdoor || 1 (;nj ol volgen
p ap
—
; ™

crd hd
me v me ad
np g )
det hd hd

lid n adj

| |

een || stuk || duidelijker || en || makkelijker
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1 — Why surfacing?

1. Linguists need surface word order
Scrambling

Extraposition

Information structure
First-constituent research
Verb-cluster order

2. Dependency structure obscures surface order

a. Dependency - nice constituents
b. Alpino: attributes for surface order -

©T Q2 0 T D

c. Xpath/Xquery searches: huge challenge for linguists he -8
3. Surfacing retains the dependency information

a. Constituent-parse: surface order i

b. Split-constituents: retrievable
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2 — Goal

1. Transform into surface-continuous constituents
a. Split discontinuous constituents

top

N

smain let

NP-OBJ 1
su hd obj2  svp obj1 . .
VTN ‘ \ N vogels die er zwart invallen
| wt | [ren]  [aan] 00 75
\ ‘\\
jj oo
| ﬂldmd hd
\::Sv U ynw ne]lgj ww
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2 — Goal

1. Transform into surface-continuous constituents
a. Split discontinuous constituents
b. Correct naming of parts

top

N

smain let

. | NP-0BJ 1 —
T ‘ \ N vogels die er zwart invallen |
| wren] L] 70
N
@223&
1 NP-OBJ 1 REL-MOD
| I vogels die er zwart invallen
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2 — Goal

1. Transform into surface-continuous constituents

a. Split discontinuous constituents
b. Correct naming of parts
c. Re-order parts
SMAIN
top ‘
N | | T 1
) ] VNW-SU  WW-HD  VNW-OBJ2 VZ-SVP
Hij wijst hem aan b
oee - O i) 1 2 3 5
L [\ N ~
[ ][t ][] [aan] T
LN
jj oo
1 YA NP-0BJ 1 REL-MOD
mo s T vogels die er zwart invallen
ﬁ‘ﬁﬁﬁ ’ . 9
inval/en‘D
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2 — Goal

1. Transform into surface-continuous constituents
a. Split discontinuous constituents
b. Correct naming of parts
c. Re-order parts
d. Re-locate displaced parts

SMAIN
top ‘
/\ | | | | |
) . VNW-SU WW-HD  VNW-OBJ2 NP-0BJ1 VZ-SVP
smain let e .
Hij wijst hem aan b
su hd obj2  svp obj1
vnw ww vnw vz np
L [\ N —
L)Lt ) em ] [aan] ' T
\ ‘\\
jj oo
NP-0BJ1 REL-MOD
) m . . .
o | S vogels die er zwart invallen
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2 — Goal

1. Transform into surface-continuous constituents
a. Split discontinuous constituents

b. Correct naming of parts

c. Re-order parts

d. Re-locate displaced parts

e. Leave markers in re-location and source

top SMAIN
sn;_ain I;t | | | | |
VNW-SU Wi-HD  VNW-OBJ2  NP-OBJ1  VZ-SVP —
su hd obj2  svp obj1 aa .n
- Hij wijst hem aan
L [\ N ~

[ ][t ][] [aan] T

\ ‘\ \
jj oo
YA N REL-MOD REL-MOD

L Id mod h
r

rhd

su
vnw

w5 vogels *ICH=4  die er zwart invallen

d
invallen D
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2 — Goal

1. Transform into uninterrupted constituents
Split discontinuous constituents

Correct naming of parts

Re-order parts

Re-locate displaced parts

Leave markers in re-location sources

2. Retain dependency constituent information
a. Referential link between re-location and source
b. Re-located constituent: POS-n

c. Source constituent: *ICH*-n child
(Interpret Constituent Here)
» Used successfully in historical English corpora

 Allows retrieving the dependency constituents

©T Q2 0 T D
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3 — The algorithm

to
Bottom-up /p\
smain let
7\
Ve
sy art
hd mod mod . hd
obj1
n pp pp \ ww
Qet hd  obj1 obj1 1 geboden
lid vz np np
P\ V\\\\ 10 11
hd det hd hd mod hd
ww tw n \"V4 tw n
wordt || een || dienstverband || van || 2 || jaar In || eerste || instantie
4 5 6 7 8 9 1 2 3
in eerste instantie wordt een dienstverband van 2
1 2 3 4 o 7 8
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3 — The algorithm

to
Bottom-up /p\
smain let
7\
Ve
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hd mod mod . hd
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?et hd  obj1 obj1 1 geboden
id vz np np
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3 — The algorithm

Bottom-up
a. Copy + sort words

Su

smain

hd mod mod . hd
obj1
n pp pp \ ww
dgt hd  obj1 obj1 1 geboden
lid vz np np
hd det  hd hd rrb hd
ww tw n
wordt || een || dienstverband || van || 2 || jaar eerste || instantie
4 5 6 7 8 9 1 2 3

-01 45 WR-P-E-C-101_0145.0001 J

LTJ

EDEx) B B B

>

!

In [ eerste

mstantle

T (@ 0 &

Royal Netherlands Academy of Arts and Sciences



3 — The algorithm

Bottom-up
a. Copy + sort words
b. Treat word #1

[ wrP-EC101_0145.0001

)

|T|

top

=

e s

art-vc

-det

[eerste] (instantie] (wordt] [een] (dienstverband]

van

i BB

smain
! vC
iu ppart
p
7\
hnd n;)c;d mod Obj 1
det hd Obj1 obj1
lid vz np
hd det h mod
ww
| wordt || een || dienstverband ” van | 2 | jaarl | In || eerste ” instantie |
4 5 6 7 8 9 1 2 3 p—
| S
B oo

D @J geboden D
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top

3 — The algorithm T

smain

vC
su

Bottom-up p ppa”
7\
a. Copy + sort words ra oo mod obﬂ
b. Treat word #1, #2
#2: target parent [pp-mod] a ';g obﬂ o:g .
hd det h mod d
-=-E-C-101 0145.0001 ] | wordt || een || dienstverband ” van || jaarl | In || eerste ” instantie |
LT_l_ ' 4 5 6 7 8 9 1 2 R

B B By B Be By CoEED G lﬁp -

[eerste] (instantie] (wordt] [een:] [dienstverbanci] @ @ [@J geboden D
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3 — The algorithm : TN -

1
su

ppart
Bottom-up s AN
a. Copy + sort words hd  mod mod g Nd
n pp pp ww
b. Treat word #1, #2 N\
#2:  target parent [pp-mod] o Lk et
Chk: 1stword after target may not precede me /\ N
hd det hd hd mod hd

ww tw n vz tw n
-P-E-c-1E|J1_0145.0001 ) \ , \ \ \

| | wordt || een || dienstverband ” van || jaarl | In || eerste ” instantie | }
smain) ha] IW&E@J IIﬂHk[-det hd venollwee) 4 5 | 6 78 9 12 3

(eerste} (instantie} [wordt} (een} [dienstverbané] Gem @ [@J geboden O
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3 — The algorithm

Bottom-up

a. Copy + sort words
b. Treat word #1 ... #4

. WRP-EC101_0145.001

ain IWEdet W -hd W

Lw-hl

1
su
np
hd mod
n pp
det hd  objl
lid vz np
hd det hd
ww tw n

hd mod
vz tw

\

\
|

| wordt || een || dienstverband ” van || Jaar |
7 8

In || eerste ” instantie |
4 5 ) 6 9 1 2 g

[eerste] [instantie] [wordt} [een} [dienstverbancﬂ [van] @ [@J geboden D
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3 — The algorithm

--E-C-101 0145.0001 }vordt || een || dienstverband ” van || Jaar |

det
lid

hd
ww

hd

1
su

np

7\

mod
pp

N

hd  objt
vz np

N

det hd
tw n

hd mod hd
vz tw

| In || eerste ” instantie

4 5

Bottom-up
a. Copy + sort words
b. Treat word #1 ... #9
smain
=]
rt-ve ww-h]

B ()
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3 — The algorithm smain

sSu

np ppart
Bottom-up
hd mod mod obj1 hd
a. Copy + sort words, treat #1...#9 " "7\ pr "
b. Word #10: under [ppart-vc]? ael hd  objt objf
a. Chk: 1stword after target may not precede me... 7\ ° N
b. Placeholder ICH-1 hd det  hd hd  mod hd
c. Put[ww-1] ‘lowest common ancestor’ V\”W Y
N A
=] [ worat | een || dienstverband ” van || jaarl | In || eerste ” instantie
4 5 6 7 8 9 1 2 3
main

= "

[wordt] [ een] [ dienstverbancﬂ [van] geboden D
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3 — The algorithm

Bottom-up
a. Copy + sort words, treat #1...#9
b. Word #10: under [ppart-vc]?

a. Chk: 1stword after target precedes me...
b. Placeholder ICH-1
c. Put [ww-1] ‘lowest common ancestor’ of:

! ve
su art
np pp
hd mod mod ’ hd
obj1
n pp PP ww
det hd  objt obj1 ;
lid vz np np
hd det hd hd rr% hd
ww tw n vz tw

1

ICH-1 (C wrPEC101 01450001

‘jaar’ =

—> lmmain
LY

—

| wordt | een || dienstverband ” van | jaarl | In || eerste ” instantie
4

|
5 6 7 8 9 1 2 3

l?\ B

& &

p—
foe]
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3 — The algorithm smain

Su

n ppart
Bottom-u p
p hd mod mod/h
a. Copy + sort words N pp pp
b. Treatword #1 ... #9 o hl\obn

i hd ; ob]1 .
c. Word #10: under [ppart-vc]? ’ 7\ \\
/ det mod

a. Placeholder ICH-1 hd
wWw

b. Put [ww-1] ‘lowest common ancestor’ \
P-E-C-101_0145.0001 ) \

d. Trace ‘obj1’ 2 ‘np-su’ T =
| wordt || een || dienstverband ” van | | /aar | | In || eerste ” instantie
4 5

art-vc

Be) G

[ eerste] [ instantie} [ wordt} [ een] [ dienstverbancﬂ [ van] j D

Royal Netherlands Academy of Arts and Sciences



3 — The algorithm

Bottom-up: summary
1. Copy and sort words: source - destination
2. Mark non-words as “not done” in source

3. Treat each word in source;

I. Consider each constituent above source.word
(until but not including the top)

ii.  IF constituent has not been done yet
I. Insert constituent above
il. Remember location of constituent in destination
li. ELSE
I. target = corresponding parent of constituent in destination

il. IF “1st word after ‘target’ does not precede word”
i. Append constituent under target
iii. ELSE
i. Append *ICH*-n placeholder under target
. Append constituent under common ancestor of
i. target and
ii. last word in destination that precedes word

4. Treat all ‘traces’ (constituents not dominating a word)
5. Treat all punctuation
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4 — The implementation

1. Alpino to Psdx conversion
a. Part of “Cesax” =2 http://erwinkomen.ruhosting.nl
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4 — The implementation

1. Alpino to Psdx conversion
a. Partof “Cesax” =2 http://erwinkomen.ruhosting.nl

2. Alpino to FoLIA conversion

a. Stand-alone C#
* Run by ‘mono’ on Windows, Mac, Linux
e Github - http://github.com/ErwinKomen/FoliaParse

Alpino: Sonar500 part of Lassy-Groot
FoLiA: standard for ‘Nederlab’
d. Performance:

Section WR-P-E-C_e-magazines ™
Files 18875

Size tagged FoLiA 3.2Gb i
Processor Intel Xeon 1.80 GHz, 128 Gb

Time 6h,24m
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4 — The implementation

Resulting trees:

_0101 WR-P-E-C-0000000101.0145 :]

=]

@

-SU-2

m cCalm i = s s (3 = == 0
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4 — The implementation

Resulting trees:

[ WR-P-E-C-0000000251 WR-P-E-C-0000000251.0113 ]

J

NP-SU CP-PREDC REL-MOD-1
=

| | | | |
@ (ReL-wop [ vz-cup ) (conu-opY | (vnw-rHD-3)

=] =] F— = =

(o) (vecro)  (vomd)
=]

(nong)(ve-crn]  (nony )
(in

nog altijd fungeert @ [ Universiteitsbibliotheek] [ *ICH*-1 ] als a waar formatie ] [ liggen ] [opgeslagen ]
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4 — The implementation

Resulting trees:

NJ-DP

8-

I
vz SVP WM[ MOD-4

MW smmw

V- LD]mJ

S

D @ hij [wijst] [hem] [vogels] [*ICH*—4J [aan] die [j i zwart] [lnvallen]
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5 — Discussion

1. Trigger
a. Dependency (Alpino) - discontinuous constituents

b. Linguistic research desires surface-continuous constituents
« Scrambling
« Extraposition
 Information structure
 First-constituent research
* Verb-cluster order
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5 — Discussion

1. Trigger
a. Dependency (Alpino) - discontinuous constituents

b. Linguistic research desires continuous constituents
« Scrambling
« Extraposition
 Information structure
 First-constituent research
» Verb-cluster order

2. Solution: ‘surfacing’ algorithm
a. Transform discontinuous to continuous
b. Retain dependency constituent information
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5 — Discussion

1. Trigger
a. Dependency (Alpino) - discontinuous constituents
b. Linguistic research desires continuous constituents

Scrambling

Extraposition

Information structure
First-constituent research
Verb-cluster order

2. Solution: ‘surfacing’ algorithm

a. Transform discontinuous to continuous

b. Retain dependency constituent information
3. Implementation

a. Windows: ‘Cesax’

b. C# (Win/Mac/Linux): ‘FoliaParse’
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5 — Discussion

1. Trigger
a. Dependency (Alpino) - discontinuous constituents
b. Linguistic research desires continuous constituents
« Scrambling
« Extraposition
 Information structure
 First-constituent research
* Verb-cluster order
2. Solution: ‘surfacing’ algorithm

a. Transform discontinuous to continuous

b. Retain dependency constituent information r
3. Implementation

a. Windows: ‘Cesax’ i

b. C# (Win/Mac/Linux): ‘FoliaParse’
4. Result:

a. Easier constituent-order phenomena research using Xpath/Xquery
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