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Big Picture: Motivation

B Improving SMT:
+ Better models
+ Better learning methods and decoding

B Better models:
+ More sensible alignments
+ Explicit language-specific reordering models
+ Adding all sorts of extra information

B This work: support search better models

m Data visualization facilitates SMT research
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Motivating Example

B Tree Structures: basis syntactic SMT

B Un-cohesiveness resulting from negation

Why has there heen no Health and Safety Commitiee meeting since 1993 ?

SBPlLRQ
WHPIDVP SIQ I
o vp I
WIh}r heIls E:X V];BN N:P
there heen I:I’lj' V.W.: |since| |1993| PIP
DIT NI'IJP CIC NI{IT’ NI'IJP NIN IN NP

I I I I I I I I
no Health and Safety Committee meeting stz CD
- I

I T 1998

Waarom heeft het Comité voor veiligheid en hygiéne sinds 1998 niet meer vergaderd 7

B |s this big NP subtree appropriate?
¢ For translation?
+ For reordering?

B |[nsight in coherence trees and alignments




Basic Alignment Visualization

B Alignment between source and target sentence
+ General: m-to-n mappings between words

Tree Alignment Visualizer

| Write reorder output | Output file: |f5cratchfwennigerfCoerSDatafEngliShReordered.txt | Zoom: + -

‘ Load everything from configile | config file: |eprocessinngIignment\.-’isualizerfsrcfviewerfconfigfile.txﬂ

[]Skewed Lines [ |Show Heads [ |MHo Colors Show only alignments Show Tree Alignment Violations Show Tree Reordering

30:—‘ of: 1000

Now , however , he is to go hefore the courts once more because the public prosecutor is appealing .

Hij schijnt echter weer voor de rechte->fe moeten verschijnen , omdat de officier van justitie in heroep gaat .




¥ Alignment Span of Nodes

B Alignment mapping function

Thank you , Mr Poettering .
5
|

14(”)_>{153M1}=}c V:P |

o VE NP | _
B Span of target positions Thank : | we e Noden

covered by subtree rooted you | Mr Posttering
at nOde n Hartelijk dank , mijnheer Poettering .
———

Alignment Span

Definition 2.1 (Alignment Span)
AlignmentSpan(n) :=

[aﬂ,,m,a anmx] — [ mlanLEHfNDdES(H) ( mln{l_,_.wEA(X) a.l:")a

maX}JELEaﬂ\IUdes(H) ( maX{I}.IEA (‘}*‘) a}u)j|
A



®m Alignment Cohesive nodes: source side
syntactic phrase pair

B Un-cohesive / Alignment Violation:
TWO d iSti nCt Su btrees I too forgotlmy card , and I Woulld have ;oted against .

[ [ ] [ ] SI r T\ CIC SI
| I n Wlth I n I I I NIP ADIVP VIP VW |t00||. nlld NP VP
PF|{P RIB V]|3D NP PIT.P MID VP
ta r et ra n e I foo | forgot PRP$ NN I would VB VP
| | | —

? my card have VBN PP

o w | I

Violated subtree voted N

. |
Violator \against

[k hen mijn kaart ook vergeten en zou anders tegen hebbhen gestemd .

) Alignment Span )

Definition 2.2 (Alignment Violation)
violates(n’, n) := terminal(n’)An’ ¢ descendants(n) A

(AlignmentSpan(n) = [a,, . ,a, 1) A
(an,, <A(') < ay,,,) Iﬁi



(Un)-Cohesiveness

I would therefore once more ask you to ensure that we get a Dutch channel as well

Example

S
I T L
NP VP
|
PRP MD ADVP VP
I I II 1
I would RB ADVP VB 5 V.W.: |once| |ask|
I_I_I I
therefore BB RBR as¢ NP VP
I ! I . . |
once more | PRP TO VP
| I I L 1
;. wou to VB SBAR
| T I ]
I ensure IN S
|
j that NP VP
| T T . 1
/ PRP VEP NP ADVP
I I T - ] —
; get DT ] NN RBE RB
I [ I I
a Duich _channel as well

.. RN

|
|
Dus ik zou u nogmaals willen vragen om er toch zorg voor te dragen dat wi] ook eén Nederlandse zender knjgen

B Ask and once violate the alignment span

of the S subtree




¥ Reordering with ITG Constraints

® Origin:
Inversion Transduction Grammars (Wu, 1997):
Bilingual Parsing

® Application for Reordering:
+ Basic: child nodes binary tree may be inverted
+ General tree: permute child nodes arbitrarily
+ Restriction to constituency parse
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Tree Constrained Reordering

B Monotonization: Reorder source to
match target order

B Formal definition precedence used
Definition 2.3 (Alignment Span Precedence)
AlignmentSpan(cl) = [alnin, @l max] <
AlignmentSpan(c2) = [a2min, A2 max]
= (almin < azmin) A (almax < azmin)

m All positions covered by c¢7 strictly
precede those covered by c2

B Un-cohesiveness causes order

problems 91



Tree-Constrained Reordering

Yes , DIrs Schroedter , I shall be pleased to look into the facts of this case when I have received your letter

3

VP VIV ||
LT

VP VW || [shall
LT

ADJF VW |be|

5 V. |be|
VW |bel
T VP OV |be| VEP vp
| ' | | —_—
to VB FP I have VBN MFE
VIOLATED SUBTREE - lock 1N NP received PEP$ NN
.\ | ———t | |
l‘x into NE PF yvour letter
N —== ——
4 DT MN5 IN ME
. ! | | ——

the facts of DT

MOVE FORWARD
Mewvrouw Schroedter , nadat ik uw brief ontvangen heb |, zal ik de feiten die op dit vraagstuk betrelldng hebben , zeker bestuderen

B Right subtree moved forward, violated subtree not
touched




Tree-Constrained Reordering

Yes , Ikirs Schroedter , I shall be pleased to look into the facts of this case when I have received your letter

2]
r T T T L 1
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l—|_|—| I | r x 1 I
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Mewrouw Schroedter , nadat ik uw brief ontvangen heb , zal ik de feiten die op dif wraagstuk betrekking hebben , zeker bestuderen

Yes , Dirs Schroedter , I shall when I hawe your letter received be pleased to into the facts of this case look
5
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Mewrouw Schroedter , nadat ik uw brief ontvangen heb , zal ik de feiten die op dit sraagstuk betrekking hebben , zeker bestuderen




B Browsing through aligned sentences
B |nsight into alignment mapping sub-trees
m Assess quality reordering tree-constrained ITG

B Get ideas for new tree-transduction
operations

4



» Related Work

® \/isualization tools
¢ Cairo (Smith and Jahr, 2000)
¢ Yawat (Germann, 2008)
+ Stockholm Tree Aligner (STA)
(Volk et al., 2007)




&

File Options Help

Cairo: IBM model visualization

|Source: Htalian
Target. English
|Corpus: Prego
|Model: Eng627
{Source ID: 92

le [eory's I.
mele
apples
di
giorgio are
S0nNo _//_lﬂ
rosse
and
e
le his
sue grapes
e
are
S0N0
purpuree purple

(Target ID: 94
Translation | Probability Ferility | Probailty
Jrosse 0.26112 1 097432
Jrossa 0.2531 2 0.01235
Jrosso 0.23534 0 0.00542
Hrossi 0.10354
J debito 0.03227
Distortion | Probability | N-gram | Probability
; 3-=48]s513 110 0.34282 apples are red 042388
43-3]513 110 0.24531 apples are delicious|0.23771
N3-=43513 110 0.20532 apples are green | 0.125938
13-= 21513, 110 0.06401 apples are roften  |0.07832
: apples are mine 0.076211
apples are sold 0.043221




Yawat: focus on clearity

B \/isualization alignment matrix

B Support manual annotation

B Dynamic highlighting

I

have
not
any
doubt
that
would
be

the
1E1t1on
of

the
preme
Court
of
anada

frau prisidentin ! sie auf einen fall aufmerksam machen

immer wieder befafit hat .

, mit dem sich dieses parlament

madam president , i should like to draw

consistently shown an interest

vour attention to a case in which this parliament has




Stockholm Tree Aligner (STA)

® \/isualization parallel

treebanks -
® Focus on hand-
annotated trees BGla \
[ SN e
Scfie f\mundsen Wi dem:lHe|..rm~:re'§g vorjl der_ | S?_hule
Sophie ::Amundsen w hzlar wlay h;t%:i"ne from sCIidoI
(NP ‘ NP
-
I @ |
| @ |
J




m Toolkit targeted especially SMT people

B Focus on automatically generated
resources and syntactic SMT

m Offers new functionality

m Goal: support SMT research




B Heuristics in subtree reordering
B Tree modification

B Alignment refinement
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