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Introduction



Introduction

« Translation by
« Why semantics?
+ Goal of translation: another
language, same
« Words, syntax, etc. are further
removed from meaning
« Semantics is not bound by
surface order
« Why transfer?

« Forthat matter, what is
transfer?

« Semantic transfer;
general-purpose interlinguas
don’t really exist

Interlingua

Pragmatics

deep transfer

Semantics {e.g, dep-based)

not surface-bound
surface-bound

shallow transfer
(e.g., tree-based)

&
X
%
>

phrase-based SMT
example-based MT

Constituents
Morphology / word + POS transfer

/ direct (dictionary) transfer

(e.g., word-based SMT)

Source string Target string

Vauquois Triangle
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Introduction

« Translation by
« Why semantics?
+ Goal of translation: another
language, same
« Words, syntax, etc. are further
removed from meaning
« Semantics is not bound by
surface order
« Why transfer?

« Forthat matter, what is
transfer?

« Semantic transfer;
general-purpose interlinguas
don’t really exist

Lost in translation...

Pragmatics

deep transfer

Semantics (e.g., dep-based)

not surface-bound

surface-bound

shallow transfer

(e.g., tree-based)
phrase-based SMT
example-based MT

Syntax\§'

6:“0
@ N’&
& %
< ¢
>

Constituents

Morphology/
Source String direct (dictionary) transfer

/ (e.g., word-based SMT)

word + POS transfer

Target string

Copestake Volcano
AKA Ikehara Discontinuity

AKA Vauquois inverted funnel with a very long spout
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Introduction : Machine Translation

+ Many paradigms of MT, e.g., RBMT, EBMT, SMT, NMT

+ | work with RBMT—the LOGON transfer machinery (Lenning et al., 2004;
Bond et al., 2011)
« RBMT is often considered , While EBMT, SMT, and NMT are

+ At the core, there’s not a big difference between modern data-driven
transfer, EBMT, and phrase-based SMT (transfer rule store ~ fragment base
~ phrase table)
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Introduction : Minimal Recursion Semantics

« Chosen semantic representation: MRS (Copestake et al., 2005)

+ Represents the surface string; intentionally noncommittal toward
unknown information

+ Accounts for ambiguity with underspecification (lexical, scopal, ...)
Example
1) RW RE O R H KX 7.

nagai shippono inu-ga hoe -ta

long tail GEN dog -NOM bark -PERF
“The dog whose tail is long barked.” [jpn]
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Introduction : Minimal Recursion Semantics

“The dog whose tail is long barked.”

ARG1

index

_the_q _dog_n_1 poss def_explicit_q _tail_n_1 _long_a_1 _bark_v_1
o = : o 5

ha' ) : The’ ‘h13: : hi:

1 1 A : A

! & ~ -[RSTR|- " g

I e N7 eee e ¥ tOp

1

1 ‘

N ’
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Semantic Operations



Semantic Operations

MRS < DMRS conversion
Semantic Tests

« Connectedness
+ Isomorphism
o Headedness

« PENMAN serialization
DMRS simplifications

Note: mostly not my invention, but my implementation
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Semantic Operations : MRS to DMRS Conversion

“The dog whose tail is long barked.”
+ Copestake 2009
(roimed

o e index
« Variable-free FARGZ/EQ}W (—[ARGI/NEQ]—Y(ARGI/NEQH W l

. EPS — nodes _the.q _dog.n_1 poss defexplicit.q _tailLn_1 _long.al _bark v_1
, ) T
« Arguments, qeqgs — links fiov/eq P
+ Representative nodes (e
allow MRS hypergraph to - j
be DMRS DAG
o Leaner structure is easier thea) (ognt) (poss ) (def.explicha) | tain.t) (dongat) | baricv.d
t del ihail ihe il s in
2 mode e, ‘ i.‘f‘?TTf:ff ,,,,,,,,,,,,,, ufp
+ (Near-)Lossless : 5

conversion with MRS 7/43



Semantic Operations : Tests

« Connectedness (MRS vs DMRS)

_the_q _dog n_1 _tail_n_1
« Isomorphism
o Full ARG1/NEQ

o Structural

« Bilingual

» Headedness ARG2/EQ) (ARGIINEQ

_dog_n_1 poss _tail_n_1 _the_q

t RSTR/H )
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Semantic Operations : Semantically-headed Traversal

“The angry farmer frantically chased the rabbit.”

Original orientation Headed Orientation
TOP _frantic_a_1 (1) _chase_v_1
ARG1/E ARG1/NE
ARG2/NEQ
_the_q _angry_a_1 _chase_v_1 _the_q (2) _farmer_n_1 (5) _rabbit_n_1 (7) _frantic_a_1
RSTR/H
_farmer_n_1 _rabbit_n_1 (3) _angry_a_1 (4) _the_q (6) _the_q
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Semantic Operations : PENMAN Serialization

(e® / _chase_v_1
:ARG1-NEQ (x1 / _farmer_n_1
:ARG1-EQ-of (e2 / _angry_a_1)
:RSTR-H-of (u4 / _the_q))
:ARG2-NEQ (x5 / _rabbit_n_1
:RSTR-H-of (u6 / _the_q))
:ARG1-EQ-of (e7 / _frantic_a_1))
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Semantic Operations : DMRS Simplification

(ARG1/EQ) argl/eq|

ARG2/NEQ ARG1/EQ) compound/eq| argl/eq|
proper_q compound proper_q named named named(”Pierre”) named(”Vinken”) card(”61”) _year_n_1 _old_a_1
T e
“Pierre” ['Vinken”
RSTR/H
RG1/EQ|
ARG2/NEQ)

measure udef_q card _year_n_1 _old_a_1

|
ToE

Remove predictable nodes (e.g., default quantifiers)

+ Merge predicates with constants

Change 2-argument nodes to edges

(Copestake et al., 2016; Ivanova et al., 2012; Oepen et al., 2015)
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Bilingual Subgraph Alignment



Bilingual Subgraph Alignment Methods

Source
Target
Bitext

P

{(Parse) Source

(Parse) Target

L) (e J
Bisem

Target Grammar

Linearize
predicates

Predicate phrase
subgraph extraction

Enumerate
subgraphs

Pair subgraphs

Calculate
statistical model

SGA
transfer

pair
store
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LPA : Predicate Phrase Projection : Linearization

index
e Sovs ——
_nagai_a udefq _shipponl _no_p udefq _inun _hoeru_v_1 Target
t(Ip Bisem A-"1-"=-- _\I
! 1
(ARG1/NEQ) : Linearize Linearize :
o index q i
W l Ml predicates Ml predicates A
! 1
1
_the.q _dog.n_1 poss defexplicitq _tailn.l _long.al _barkv_l ! N-gram align :
) ! ;
MOD/EQ) P 1 Predicate phrase 1
: subgraph extraction 1
1
Vo ________ ]
_nagai_a _shippo_n_1 _no_p _inu_n _hoeru_v_1

_the_q _dog_n_1 poss def_explicit_q _tail_n_1 _long_a_1 _bark_v_1

LPA
transfer

pair
store

« Predicates taken in original (surface) order

« Predictable predicates (e.g., default quantifiers) are noise to
the aligner; remove them 13/43



LPA : Predicate Phrase Projection : N-gram Alignment

_nagai_a _shippo_n_1 _no_p _inu_n _hoeru_v_1 Source ____TT___l
7777777777777777777777777777777777777777777777777 Target

_the_gq _dog_n_1 poss def_explicit_q _tail_n_1 _long_a_1 _bark_v_1

Bisem o e -
LPA

Linearize
predicates

« Anymalign (Lardilleux et al., 2012)

Linearize
predicates

Source Target P(t|s)  P(s|t) TEETE
_nagai_a — _long_a_1 0.874 0.814
_shippo_n_1 — _tail_n_1 0.459 0.041 B
_inu_n — _dog_n_1 0949 0944 T _____
_hoeru_v_1 — _bark_v_1 0.866 0.628
_nagai_a _shippo_n_1 — _tail_n_1 _long_a_1 0.953 0.877

— 0.023 0.003 Ty
_inu_n _hoeru_v_1 — _dog_n_1 bark v.1 0.637 0.755 ”ap';si:e'

= store
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LPA : Predicate Phrase Projection : Projection and Extraction

_inu_n _hoeru_v_.1 — _dog_n_1 _bark_v_1 0.637 0.755

index
(Rei/E—— (e, —{iwci/eq—(ReIEg
Bisem 1
_nagai_a udef q  _shippo_n_1 _no_p udefq m _hoeru_v_1

g
l/NEQ .
index

_the_q dog_n 1 poss def_explicit_q _tail_n_1 _long_a_1

)

MOD/EQ top
*>
_inu_n _hoeru_v_1 _dog_n_1 _bark_v_1 0 o 637 0 755

Source —m
Target

Linearize
predicates

Linearize
predicates
N-gram align

Predicate phrase
subgraph extraction

LPA
transfer
pair
store
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LPA : Predicate Phrase Projection : Summary

Translation pair extraction via pred phrase alignments ES;
Target

« Predicate phrases and probabilities from aligner Biey

« Filtered by graph properties
Compare: Haugereid and Bond 2011, 2012

« Extracts when predicate phrases match templates
+ MRS structure stored in rules, not extracted from training data
« Results in more constrained rules

« Templates are a resource that must be maintained WRT two
grammars

mmmmmmmmmm ===

LPA

Linearize
predicates

N-gram align

LPA
transfer

pair
store

Linearize
predicates

Predicate phrase
subgraph extraction

16/43



SGA : Subgraph Enumeration : Enumeration

index {nrc1/NEGH index
| ey

nagala) (udefq) {_shippo_n.| no-p) (udef.q) | nur ~hoe 1“’ - _the.q  _dog n_1 poss  def explicit.q  _tailn1 _longal _barkv.l

i t

!

9 P

_hoeru_v_1 _bark_v_1
(ARG1/NEQ) IARG1/NEQ)
_inu_n _hoeru_v_1 _dog_n_1 _bark_v_1

_nop  _inun _hoeru_v_1
_theq  _dogn1 poss | _bark v 1
_inu_n
_dog n_1
[ARG1/EQ)
_nop  _inun

_shippo_n_1  _no_p  _inun

Source
Target

Bisem

Enumerate
subgraphs

Enumerate
subgraphs

Calculate
statistical model

transfer
pair
store
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SGA : Subgraph Enumeration : Pairing

index
e
st} SR/} P
_hoeru_v_1
(ARG1/NEQ)
_inu_n _hoeru_v_1
IARG1/EQ| AARG1/NEQ)
_no_p  _inun  _hoeru_v_1
_inu_n
(ARG 1/EQ]
_no_p _inu_n
_shippo_n_1 _no_p _inu_n

farcy)

index
theq | _dognl poss defexpliitq _tailnl | _longal | barkv.i

Source —l
Target
i £

Bisem

_bark_v_1

_dog.n_1 _bark_v_1

Pair subgraphs

Calculate
statistical model

_theq _dogn1l poss _barkv_1

_dog n_1

transfer
pair
store

dogn1 poss _longa_l

18/43



SGA : Subgraph Enumeration : Filtering

+ Count subgraph pairs to get corpus statistics % |
Subgraph pair count (src,tgt) s pisem ] s | 0
Marginal pair counts X, Xi E EEE;:;:: E
Count of all subgraphs N=73% Xt : :
Forward translation probability P(t]s) = 532 = S E E
Backward translation probability  P(s|f) = Zf0 = 2t E I E
Symmetric translation probability — P(¢|s) x P(s|t) LU R !

+ ...but filter unlikely pairs before calculating probabilities

SGA
transfer

pair
store
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SGA : Subgraph Enumeration : ¢? (Church and Gale, 1991)

target —target total P——
source a= Xs,¢ b a+b= X, Target }

Bisem P P Y

—source @ d ct+d=N— X;
total a+c= Xt b+d=N-X; N

Enumerate
subgraphs

¢2 _ X2 _ (ad—bc)?
N = (@rb)(ato)(b+d)(crd)

Calculate
statistical model

transfer
pair
store
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SGA : Subgraph Enumeration

¢? (Church and Gale, 1991)

target —target total P——
source a= Xs¢ b a+b=X; Target
—source c d c+d=N-— X, Bisem
total a+c= Xt b+d=N-X; N
¢2 _x2 _ (ad—bc)?
— N 7 (atb)(atc)(b+d)(ct+d)
a=1

) i
2|5 0| 5| QAL —
SR S
(et 0 CRELEAZAE
§ TEEEEEEE w0 O e
20 a0 b 20

Enumerate
subgraphs

Pair subgraphs

Calculate
statistical model

SGA
transfer

pair
store

20/43



SGA : Subgraph Enumeration : Weighted ¢*

+ Very rare predicates can be useful for rounding out the model, ST:L:;: |
but ¢? gives equal weight to all subgraphs with the rare pred Bisem P P -

+ Generally, balanced translations are preferred, so | discount
»? score by difference in graph order

Enumerate
subgraphs

Wi = !
¢ VE-TVIH
Calculate
statistical model

1
Jinun  _hoeruv.1 o _dognl _barkyv_1 w = m = 1

transfer

ARG2/E!
1 !
_hoeruv_l o _the.q _dognl poss _longa_l w = m = 0.25 store
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SGA : Subgraph Enumeration : Summary

Translation pair enumeration and modeling

Source
+ Graph-native bilingual alignment %

« Prefilters to avoid bad graphs Bisem

J

Enumerate
subgraphs
Pair subgraphs

Calculate

statistical model

« Weighted ¢ filters to avoid bad translations

« Calculate probabilities to rank pairs

Compare: Jellinghaus 2007

« Translation pairs by top-down traversal

« Traversal done on both sides synchronously

—
SGA
transfer
pair
store

Compare: Hearne and Way 2003; Graham et al. 2009

« Enumeration of LFG f-structure fragments

« Fragment base is consulted during translation (EBMT)
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Experimental Design : Tasks

+ Translate
+ For JaEn-based systems:

« Parse items (done once for all systems)
« Transfer with each system
+ Generate for each system’s outputs

item/parse info item/parse/transfer info
parse source target J transfer target target [ generation
results semantics semantics results semantics sentences results
{Modulate | [Transfer: {Demodulate | }Modulate} (Generate} | L
Transfer Transfer Core transfer Generation Target et
parameters grammar grammar parameters grammar

transfer task relevant transfer
Transfer | pajrs ( Select }transfer pairs Make | o5 Compile
transfer

pair N
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Experimental Design : Baselines

Two baselines

+ Moses (see paper for settings)
+ H&B: JaEn with Haugereid and Bond (2011, 2012) rules

H&B rule distribution by matched predicates*

T T
' e ” ! | oo
E 30,000
S 2 1248 10,397 - - - R
g 25,000
]
g 3 0 - 15 - - | 1 20,000
g
B 15,000
9
8 4 - - - - i
£ 2 10,000
3
e
-
sE o | 5,000
. \ . . 1
1 2 3 4 5 0

Target predicates matched

* Subgraph order may be higher due to rule types introducing predicates. 24/43



Experimental Design : Configurations

Two experimental systems

+ 2rule sets in transfer grammars

+ Singlerules: order1 x 1-n
+ MWE rules: order 2-n x 1-n

« 21 configurations for each system
S (n=1{1...6}) mysinglerules, H&B MWE rules
M (n={2...6}) myMWE rules, H&B single rules
P (n=1{2...6}) mysingleand MWE rules
O (n=1{2...6}) mysingleand MWE rules, only isomorphic
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Experimental Design : LPA

LPA rule distribution by subgraph order Isomorphic pairs only

3,227 5,642 1 0 0 B 40,000 LR 44,411 40,000
35,000
2f 12502 26,353 14,516 6,719 3,038 1410 . 5 2x2| 16628 |
30,000 E 30,000
5
z £ 3y
R REATY 19,960 16,077 10,761 4898 | [ 55 000 § sx3| s
&
] g
E I S 7824 13,832 16,142 13,988 8653 | | |2000 X axal o2 |20
@a 15,000 4
5k o 4,063 10,679 12831 15,380 1199 | | {10000 S sxsk 124 4| 10000
6 0 1255 3,701 6,944 9,991 10704 | [ %000 6x6[ 300 |
‘ ‘ ‘ ‘ ‘ ‘
1 2 3 4 5 6 0 0

Target order

» No 1 x 4-6, so LPA only has 18 configurations
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Experimental Design : LPA

(x0 / _lactose_n_1)

v (x0 / _Z %7 b—X_n_unknown)

|
v (e0 / _chakuriku_s_1 } (e®0 / _land_v_1
:ARG1-EQ-of (el / _ni_p } :ARG3-H (el / _in_p
:ARG2-NEQ (x2 / named : :ARG2-NEQ (x2 / named
:carg ))) ! 1carg )))
|

(e® / _hatsumei_s_1
:ARG1-NEQ (x1 / _beru_n_1)

|

I

} (e® / _invent_v_1

|
:ARG2-NEQ (x2 / nominalization |

|

|

|

:ARG1-NEQ (x1 / named

{ARG1-HEQ (e3 / _denwa_s_1))) Feard )
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Experimental Design : SGA

SGA rule distribution by subgraph order; all rules

+ Including all pairs
1 9,555 | 2,411,705 2,550,272 [EEIENE() 680,741 392,641 |
2,700,000
.
Pl 3.055, 1,992,815 [SIEIEDH] 866,335 387,396 226,211 | T Smaller su bgra p hs are repeated
1250, .
(and paired) more frequently
T 1,167,518 1,013,118 574,030 252,040 145,109 | 1,800,000
°
8
‘g 818,525 380,063 312,070 180,580 81,133 45,370 1,350,000
3
465,529 204,233 171,563 98,278 47,125 27,275 200000
450,000
201,477 92,816 76,134 42,463 20,694 12,873 |
. 1 I . . .
1 2 3 4 5 6

Target order
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Experimental Design : SGA

SGA rule distribution by subgraph order; ¢2-filtered

« Including pairs after ¢ filtering

1 22,632 40,200 65,280 42,875 17,284 9,176 B 200,000 d . b b'l'
’ and symmetric probabilit

21 5,266 64,840 76,204 33,827 16,991 - fl y p y
5 150,000 I terlng
T 3 11,828 101,482 70,117 36,577 . .
+ Unlike LPA’s diagonal trend, SGA
Sab 3598 39,989 89,268 64,455 32,068 16215 4 [ ] 100,000 radiates

51 2,286 20,739 50,146 35,853 20,038 11,130 50,000 . We|ghted ¢)2 fi[termg (next slide)

op ™ o i L e S g . changes probabilistic model,

' : et onder ’ ¢ affecting the distribution
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Experimental Design

SGA rule distribution by subgraph order; weighted-¢?-filtered

Source order

1

5%

- 24,978 37,342 47,202 26,230 9,282 4,121 A

F2,332 66,937 63,955 27,920 8,139 2,216

Fo 3,137 53,409 - 89,146 26,061 8,591

r 611 13,338 49,246 65,640 19,115 5951

r 243 4,153 16,602 20,488 20,378 6,508

r 68 933 3,818 4,789 4,597 5,400
1 2 3 1 5 ¢

Target order

200,000

150,000

100,000

50,000

Isomorphic pairs only

40,000
3

i 30,000
5

B

2

g 6,523

% 20,000
°

g

E 1,237

- 10,000

0
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Experimental Design : SGA

|
v (x06 / nominalization } (x0 / nominalization

:ARG1-HEQ (el / _houkoku_s_4) } :ARG1-HEQ (el / _report_v_to)
:ARG1-EQ-of (e2 [/ _shoujiki_a_3)) ! :ARG1-EQ-of (e2 / _honest_a_1))
|

v/ (x0 / _gengo_n_1
:ARG1-EQ-of (el / compound
:ARG2-NEQ (x2 / _shizen_n)))

|
I
} (x0 / _language_n_1

| :ARG1-EQ-of (el / _natural_a_for))
|

|

|
(x0 / _kureetaa_n } (x0 / _volcano_n_1
:ARG1-EQ-of (el / _no_p } :ARG1-EQ-of (el / _collapse_v_1
:ARG2-NEQ (x2 / _kazan_n_1)) ! :ARG1-EQ-of (e2 / _into_p))
:ARG1-EQ-of (e3 / _kyodai_a_2)) : :RSTR-H-of (u3 / _a_q))
|
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Results : LPA : Development

‘ ——First —— Intersect-First -0—-Oracle -®- Intersect-Oracle - - - Moses

50% — — 35.00
o 5 ot o P Y oy o NN Y O S A
2 40% - oo o o " 0o o o i
[} [ N
§ o ofolo O\Efﬁ‘ﬂ—v
S 30% 21.00
=1 =)
© wl
2 RININ 2
g 20% [ a | 14.00
= NN N fA A A tiA
9 A
2
c 10% 7.00
+ = —

0% 0.00

Il Il Il Il Il Il Il Il Il
HB S1 S2 S3 M2 M3 M4 M5 M6 P2 P3 P4 P5 P6 02 03 04 O5 06

Light bar=transfer coverage; Dark bar=generation coverage
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Results : SGA : Development

‘ ——First —— Intersect-First -0—-Oracle -®- Intersect-Oracle - - - Moses

50% — — 35.00
& 400 | ® [ SN W W -y RN
@ 40% T e-e e e e e olelole oo o s o280
(] O
§ o O\C%—O—=O=:(¥T o009 Lo o4
S 30%| S £ 21.00
prar o)
4'_“; oL wl
o @
8 20%f , allallali oty X . . 14.00
o0 allallalallally L, . A A
»;'E PG =l [ i g (8 2 i S N | B [ A )
%
g 10% = 7.00
£ L

0% 0.00

Il Il Il Il Il Il Il Il Il Il Il Il
HB S1 S2 S3 S4 S5 S6 M2 M3 M4 M5 M6 P2 P3 P4 P5 P6 02 03 04 05 06

Light bar=transfer coverage; Dark bar=generation coverage
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Results : LPA and SGA : Test

BLEU NIST METEOR

System  First Oracle First Oracle First Oracle

Moses 35.05 5.95 35.80
H&B 13.12 30.40 3.83 5.56 29.74 35.77

LPA-O2 11.68 24.86 3.48 494 28.26 32.72
SGA-O5 12.58 29.74 3.80 5.47 29.31 34.83
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Results : Examples

Example

Japanese
Reference

P LIFHE=E L7,
Jim turned the key in the lock.

Moses
H&B
LPA-S2
LPA-M2
LPA-P2
LPA-O2

Jim pass me the key.

Jim turned the key.

Jim passed on the key to oneself.
Jim turned the key.

Jim passed on the key to myself.
Jim passed on the key to yourselves.
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Results : Examples

Example

Japanese HIEFTLEDZa—XF v RXEZ—LTHLTWLS,
Reference He works as a newscaster in television.

Moses Heworkedasatv Za—XF v X% —.

H&B He is working as a television anchorman.
LPA-O2 He is working as anchormans on a television.
SGA-05 He is working as a television anchorman.
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Results : Examples

Example

Japanese
Reference

EoIFEEZEAVWTVLWELRATLL,
They were not listening to music.

Moses
H&B
SGA-S2
SGA-M2
SGA-P5
SGA-02

They were listening to music.

They were not hearing the music.

They were not hearing the pieces of music.
They were not hearing the music.

They were not hearing the pieces of music.
They were not hearing the pieces of music.
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Analysis : Coverage and Quality

LPA

50%

20%

transfer/generation coverage

10%

0%

‘+ First—— Intersect-First -O- Oracle -@- Intersect-Oracle - - - Moses

35.00

40% |-

30% -

T T T T T T T
BER S S i h bk Rl bbbk e s EE R £ P il P
* .\.\H—O
o P~o—0-r0r
N

fa
A

HB S1 S2 S3 M2 M3 M4 M5 M6 P2 P3 P4 P5 P6 02 03 04 05 06

Increasing subgraph order

28.00

21.00

14.00

7.00

0.00

BLEU

SGA

[~ First &~ Intersect-First -o- Oracle 8- Intersect-Oracle-- - Moses

50%

IS
3
2

)
3
2

H
15
2

transfer/generation coverage

—— T
) - ol
oo 000 %0 oo [ e A
-0
0 Pororororo) 000907 oY
A ’7 A
NE= alfedradad

0%

+ Increases transfer coverage (S, M, P)
+ No effect on generation coverage (S and O)
« Decreases generation coverage (M and P)

« BLEU scores change little across configurations

HB S1 S2 S3 S4 S5 S6 M2 M3 M4 M5 M6 P2 P3 P4 P5 P6 02 03 04 05 06

35.00

28.00

21.00

14.00

7.00

0.00

BLEU
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Analysis : Other Factors

LPA SGA

‘+First+|ntersectrﬁrst%}Oracle+Intersec(—()racle——— Moses ‘ ‘+Fir5t+Intersect—First%}Oracle+Imersect-Oracle——— Moses ‘
0% T—T—T T T T T T T T T T T T T T T T T7%3500 500 T T T T T T T T T T T T T T T T T T T 35.00
g o1 R iy | | | RS o e T T T T Tl T e T
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Timeouts (LPA > SGA)

Memouts (H&B, M > S, P, O)

Semantic errors (M, P > H&B, S, O)

Incomplete transfer (SGA > LPA,M > S, P, O)

(Quasi-)Lexical gaps on generation (S, P, O > H&B, M; thing, manner, etc.)
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Analysis : Subgraph Topologies

Ousler Dmosr  SEmHies « Including roles, there
L Lp=1 Q) are more than 300
2 G=1 (O observed patterns at
3 G=2 (O0), (ON order 3
4 G=5 (0O00), (O, OO, (OO, (O )
5 =14 ... « And more yet with
6 (=42 node identifiers
Data % (OO) % ((O)) .
LPA-Jacy 21.2 788 (e0 ’A;Z?L’ES‘?‘T‘Z _ ]
: - X _river_n_o
LPA-ERG 24.8 75.2 ‘RSTR-H-of (u2 / _the_q)))
SGA-Jacy 39.7 60.3
SGA-ERG 68.1 K T

(e0 / _send_v_for
:ARG1-NEQ (x1 / pron)
:ARG2-NEQ (x2 / _doctor_n_1))
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Conclusion



Contributions : Scientific /| Methodological

+ Two new methods for

+ Easier to keep up-to-date with source/target grammars
+ Rule creation

« Improved language independence

+ Quality comparable with state of the art
+ New test for semantics debugging:

+ Identifies unlikely analyses automatically
« Enables singly-rooted graphs, e.g., for PENMAN serialization
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Contributions : Engineering / Artifactual

« Introductions:

« PyDelphin semantics library (+a) (https://github.com/delph-in/pydelphin)
« Penman graph library (https://github.com/goodmami/penman)
+ gTest grammar testing utility (https://github.com/goodmami/gtest)
- Bottlenose web APl and server (https://github.com/delph-in/bottlenose)
« Demophin web demo (https://github.com/goodmami/demophin)
« Delphin-Viz visualizations (https://github.com/delph-in/delphin-viz)
« Improvements:
« ACE processor (http://sweaglesw.com/linguistics/ace/)
« Jacy Japanese grammar (https://github.com/delph-in/jacy)
« ERG English grammar (http://www.delph-in.net/erg/)
+ JaEn transfer grammar (https://github.com/delph-1in/JaEn)
o NLTK library (http://www.nltk.org/)
o DELPH-IN wiki documentation (http://moin.delph-in.net/)
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