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L1-L2 treebanks

= learner sentences || correction hypotheses
= no error labelling, just morphosyntactical annotation
main design goal: interoperability

LR



Handcrafted L1-L2 treebanks

name language n. sentences
TLE/ESL English 5124

CFL Chinese 451
VALICO-UD Italian 398




Universal Dependencies 101

o
<root>

correct

root
ADJ \

Is /sentence grammatically ?

cop / nsubj advmod punct
AUX" NOUN ADV PUNCT
this
det
DET

“Is this sentence grammatically correct?”



Universal Dependencies 101

# text = Is this sentence grammatically correct?

1 Is be AUX VBZ Mood=Ind|Number=Sing|Person=3]... 5 cop _ _
2  this this DET DT Number=Sing|PronType=Dem 3 det _ _
3 sentence sentence NOUN NN Number=Sing 5 nsubj _
4 grammatically grammatically ADV RB _ 5 advmod _

5 correct correct ADJ JJ Degree=Pos 0 root _

6 7 7 PUNCT . _ 5 punct _ _

ID FORM LEMMA UPOS XPOS FEATS HEAD DEPREL DEPS MISC
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Example

o Q
<root> <root>
correct correc
root root
ADJ ADJ \
Is sentence grammatlcally ? sentence grammar ?
cop / nsubj advmod punct nsubj nmod punct
AUX" NOUN ADV PUNCT NOUN NOUN PUNCT
this these
det det
DET

DET

(“Is this sentence grammatically correct?” , “these sentence correct grammar?”)



Example

o Q
<root> <root>
correct correc
root root
ADJ ADJ \.
s sentence grammatlcally ? sentence grammar ?
cop / nsubj advmod punct nsubj nmod punct
AUX" NOUN ADV PUNCT NOUN NOUN PUNCT
this these
det det
DET DET
(“Is this sentence grammatically correct?”,”_ these sentence correct grammar?”)



Example

Q

k
<root>

<root>

COI‘I’ECt correc
root root

ADJ ADJ \

sentence grammar ?

Is sentence grammatlcally ?
cop /nsubj advmod punct nsubj nmod punct
AUX" NOUN ADV PUNCT NOUN NOUN PUNCT
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det det
DET DET

(“Is this sentence grammatically correct?” , “these sentence correct grammar?”)



Example

k ‘
<root> <root>
n
correct correc
root root
ADJ \ ADJ \
n-1 n+l
Is sentence grammatically ? sentence grammar ?
cop / nsubj advmod punct nsubj nmod punct
AUX" NOUN ADV PUNCT NOUN NOUN PUNCT
this these
det det
DET DET

(“Is this sentence grammatically correct?” , “these sentence correct grammar?”)



Example

o
<root>
correct
root
ADJ
Is sentence grammatlcally ?
cop / nsubj advmod punct
AUX" NOUN ADV PUNCT
this
det _Em
DET Number=Sing

(“Is this sentence grammatically correct?” ,

Q
<root>
correc
root
ADJ \
sentence grammar ?
nsubj nmod punct
NOUN NOUN PUNCT
these
det
Number=P.
DET umbexr=Plux

“these sentence correct grammar?")



Example

<root>

correct

root
ADJ \
n-1
S sentence grammatically ?
cop / nsubj advmod

Q
<root>
n
correc
root

ADJ \
n+1

sentence grammar ?

punct nsubj nmod punct
AUX" NOUN ADV PUNCT NOUN NOUN PUNCT
this these
det _g= det -
pet Number=Sing DET Number=Plur
("Is this sentence grammatically correct?”,"_ these sentence correct grammar?”)



Error retrieval

A major function of a learner corpus is to facilitate
retrieval of sentences with specific errors. [...] In view of
the limitations of error tags described above, we propose
the use of L1-L2 parallel treebank for learner error retrieval.
A search query on such a treebank, consisting of a
pair of parse tree patterns with alignments, can be
viewed as a dynamically defined error category.*

! Lee et al., 2017. L1-L2 parallel dependency treebank as learner corpus



The ESL treebank query engine

Query | DET NOUN

Native Language Any
Error Agreement determiner
[ Highlight errors

["]Show corrections

Search

v

Corpus ESL

v

Instructions
Search for sequences of words, universal/PTB POS tags and relation labels.
Regular expressions are supported for searching words.
Examples
« see jt matches the string "see it"
« see DET NOUN matches "see that show", "see the sign", etc.
« \w+ing something matches "seeing something", "seeking something", etc.
« amod NNS matches adjectival modifier followed by a plural noun, such as
"best cakes", "bigger halls", etc.
ESL filters and highliting
Filter query results to with a specific g| ical error and/or specific
native language.

An empty query will retrieve all the sentences that correspond to the specified
filters.

Highlight grammatical errors and show annotations of sentence corrections using
the checkboxes.

Corpus (UD v2.3)

* ESL is the Treebank of Learner English
* English is the EWT UD corpus

http://web.archive.org/web/20220120204838/http://esltreebank.org/
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The ESL treebank query engine

Query | DET NOUN Corpus ESL v

Native Language Any v
Error Agreement determiner O
[ Highlight errors

["]Show corrections

Search
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Examples
« see jt matches the string "see it"
« see DET NOUN matches "see that show", "see the sign", etc.
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the checkboxes.
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* English is the EWT UD corpus

http://web.archive.org/web/20220120204838/http://esltreebank.org/



The ESL treebank query engine

L2
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Desideratafor a new query engine

= corpus-agnostic
= no underlying error taxonomy

* error retrieval via tree and sequence queries
= parallel L1-L2 matching



Desideratafor a new query engine

mE =

corpus-agnostic
no underlying error taxonomy
* error retrieval via tree and sequence queries
parallel L1-L2 matching
subsentence extraction (error highlighting)



Query language




Query languages for UD trees

= several options to choose from
PML-TQ, Grew-match, UDAPI. ..
= decided on gf-ud's embedded query language
= sufficiently expressive and user-friendly
* easy to use as a library



UD patternsin gf-ud

pattern type

example

single-token patterns
tree patterns
sequence patterns
logical operators

POS "DET"

TREE (POS "NOUN") [DEPREL "det"]
SEQUENCE [POS "DET", POS "NOUN"]
AND [POS "NOUN", DEPREL "nsubj"]




Single-token patterns

o
<root>

correct

root
ADJ \

Is /sentence grammatically ?

cop / nsubj advmod punct
AUX" NOUN ADV PUNCT
this
det

POS "DET"




Tree patterns

correct
root
ADJ

?
punct
PUNCT

TREE (POS "NOUN") [DEPREL "det"]



Sequence patterns

correct

root
ADJ \\\\\‘
sentence/ grammatically ?

punct
PUNCT

SEQUENCE [POS "DET", POS "NOUN"]



Logical operators

correct
root
ADJ

’?

punct
PUNCT

AND [POS "NOUN", DEPREL "nsubj"]



Error patterns

Many errors can be described by a single pattern describing the L2:

Q
<root>

Number= correct,

NN

sentence grammar ?
nsubj nmod punct
NOUN NOUN PUNCT

det
DET Number=Plur

TREE (AND [POS "NOUN", FEATS "Number=Sing"]) [AND [POS "DET",
FEATS "Number=Plur"]]




Error patterns

... but often it is useful /necessary to specify them by comparison
with the L1 — L1-L2 patterns

O Q
<root> <root>
correct correc
root root
ADJ \ ADJ \
Is sentence grammatically ? sentence grammar ?
cop / nsubj advmod punct nsubj nmod punct
AUX" NOUN ADV PUNCT NOUN NOUN PUNCT
this these
det . det _
= Number=Pluxr
DET Number=Sing DET

(AND [POS "DET", FEATS "Number=Sing"],AND [POS "DET", FEATS
"Number=Plur"])



L1-L2 patterns and extensions

Basic L1-L2 pattern

(AND [POS "DET", FEATS "Number=Sing"],
AND [POS "DET", FEATS "Number=Plur"])

Arrow syntax
AND [POS "DET", FEATS "Number={Sing—Plur}"]

Variables
AND [POS "DET", FEATS "Number={$A —$B}"]



Sentenceretrieval



A naive approach

Given treebank and a query, return sentence pairs where

= a subtree of the L1 sentence matches its L1 part
= a subtree of the L2 sentence matches its L2 part
Problem: the matching L1-L2 subtrees may be semantically

unrelated with each other — false positives



A naive approach

TREE (FEATS "Number=$A") [FEATS "Number=$A —$B]

Q .
<root> Number=Sing <roots

Number=Sing

presents
= root Numbexr=Plur

approach/ problems
nsubj obj

NOUN NOUN

/ problems
obj

NOUN

these

this the
Number= get det

Sing DET DE

DET) DET p1ur

(“this approach presents these problems”,“this approach presents the problems”)



A better approach

Solution: recursively align L1-L2 sentence pairs with
concept-alignment. Then match the query pattern
nonrecursively on the resulting subtree pairs



A better approach

Solution: recursively align L1-L2 sentence pairs with
concept-alignment. Then match the query pattern
nonrecursively on the resulting subtree pairs

Problem: dependents involved in the match may be semantically
unrelated with each other — still some false positives



A better approach

TREE (FEATS "Number=$A") [FEATS "Number=$A —$B]

Numbex=Sing <root>_ Number=Sing

presents presents

Number=Sing [root Numbexr=Plur = root Numbexr=Plur
VERB \ _/
approach/ problems approach/ problems
nsubj obj nsubj obj

NOUN NOUN NOUN NOUN
Numbex=

Sing é/ this

this the
Number= get det

Sing DET DE

" ou

(“this approach presents these problems”,“this approach presents the problems”)




Our approach

Solutions: recursively check that dependents are also aligned with
each other



Our approach

Solutions: recursively check that dependents are also aligned with
each other

Given the query
TREE (FEATS "Number=$A") [FEATS "Number=$A —$B]:

LIt

= (“this approach presents these problems”,“this approach presents the
problems”) matches the pattern, but

= “this approach” is not aligned with “the problems”)

Therefore, the sentence does not contain a number agreement error.



Extracting subsentences

When it comes “highlighting errors”

= easy to highlight the matched subtrees
= additional query-based pruning to deal with very large
(sub)trees



<root>

Number=Sing

presents presents
Number=Sing root Number=Plur /root Number=Plur
VERB \) _} VERB
approach/problems approaches)ﬁms
nsubj obj nsubj obj
NOUN NOUN

NOUN
Numbex=

Sing & this  these

det det Number=
DET p

Plur DET

(“this approach presents these problems”,“these approaches presents these problems”)




Number=Sing

<root> Number=Sing

presents presents
Number=Sing [root Number=Plur / Number= root
VERB

Number=Plur
approach/ problems
nsubj obj

NOUN NOUN

Number=

Sing this  these these  these
det  det Number= Number= qe¢ det
DET DET plur

Plur DET DET

(“this approach presents these problems”,"

these approaches presents these problems™)



Example output

L1 sentence

L2 sentence

Torino ar en stor ort i Italien , och jag
dr fodd dar och det ar den basta
platsen foér mig .

Pengar ar ingenting utan de tre
sakerna .

Om en elev inte fokuserar i klassen kan
det bli samma sak pa den individuella
lektionen ocksa for att hen kan inte
férandra sin personlighet .

Den stora parken pa garden har tva
barnleksaker , manga trad och sma
vagar fér promenader .

Jag tycker om den orten eftersom jag
vaxte upp dar , och jag har studerat
dar ocksa .

Torino &r en stor ort i Italien , och jag
ar fodd dar och det &r den basta plats
for mig .

Pengar &r ingenting utan de tre saker .

Om en elev inte fokuserar i klassen
kan det bli samma sak pa den
individuella lektion ocksa for att hen
kan inte férandra sin personlighet .
Den stora park pa garden har tva
barnleksaker , manga trad och sma
vagar for promenader .

Jag tycker om den ort eftersom jag
vaxte dar , och jag har studerat dar
ocksa .




Whereis the code?

L2-UD | public

Tools for working with UD treebanks of
Y7 Star
learner texts.

v

@ Haskell &8 MIT License Updated 3 weeks ago

github.com/harisont/L2-UD



Evaluation



Evaluation

= bilingual, both on handcrafted and automatically parsed
error annotated data

= sentence-level precision + recall of a single-token, tree and

sequence query per corpus

error patterns typical of the language at hand

"

Data

= VALICO-UD (Italian, 398 manually validated sentences)
= DalAJ (Swedish, 2087 automatically parsed sentences)



Results

VALICO-UD DalLAlJ

single-token P=43% R=100% P=77% R=58%
tree P=100% R=40% P=75% R=90%
sequence - P=89% R=62%

= some error annotation issues were found in the process
= bottlenecks: automatic UD annotation (for DaLAJ) and
alignment



To summarize

"

new query engine for L1-L2 treebanks
* corpus- and language-agnostic
* pattern matching language for UD trees, extended to allow
more concise queries
» parallel queries
* subsentence extraction
small-scale bilingual evaluation on manually validated and
automatically parsed data
first tool in a larger toolkit for L2 UD treebanks



Future work

Query engine:
= better variables
= experiments on multilingual parallel treebanks

uUD:

,_
D

= error extraction
= incorrect similar example retrieval



Thank you!
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