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Question Answering

Reading/Navigation Assistant — Interactive Search
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$th June is the Archives Day.
Join us and check if there |s an event in your town

Antoni Gaudi

From Wikipacia, the fres encyclogaca

‘Gaud™ racirects here. For cther Lses, see Gaudi (disarmbigualion).
This is a Catslan name. The paternal fernily neme s Ceudi and the maternal family meme is Cornat
Anlani Gaudi | Cornel |Catalan pecaundit ons [on 1o yaw D)) 26 June 1862 — 10 Jung 1928) was & Catalan arcwlect Irom Reus and the best known

oractitiones of Catalan Mocemism. Gaud ‘s works reflect an individua' zed anc distinctive style. Most are localec in Darcelora, inciuding his
magnum opas, the Sagraca Famila.

Gaudi's work wes influencad by his passions in lifa. architeciure, netuse, and relig on® Gave! considered avary detail of his creatans anc

intagratad into his architeclure such crafts 83 caramics, slained gless, wrought ironwork forging and carpentry. He also introduced new techniques
in the traatme of matadale such as 1reacanis which LURes wasta caramiz piaces.

Urder the influence of nes-Gothic art and Oriental techr ques, Gaud’ became pan ¢! the Mocemista movement which was reaching its peak in the
lata 181h and early 20h centunas. His work transcended mainstream Modervsme, cu minsting in an arganc styla inspired by natural forms. Geudi
rarely crew detailed plans of his works, irstead preferring to create them as twree-dimensicnal eca e moadels and moking the details as he
concaved them

Qaudi's work enjoys glohal populanty and continuing admiratan and study by architects. His masterpiece, the still- acamplete Sagrads Familis, &

Question: Which Gaudi’s creation is his masterpiece?

Answer: Sagrada Familia

Antoni Gaudi
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Machine Translation

Document Translation — Dialogue Translation

Google
Translate
Spanish Detect language ~ A

English French

Gaudi's work was influenced by his passions in life: architecture, nature, and religion. *
[3]) Gaudi considered every detail of his creations and integrated into his architecture
such crafts as ceramics, stained glass, wrought ironwork forging and carpentry. He
also introduced new techniques in the treatment of materials, such as trencadis

which used waste ceramic pieces.

Under the influence of neo-Gothic art and Oriental techniques, Gaudi became part of
the Modernista movement which was reaching its peak in the late 19th and early 20th
centuries. His work transcended mainstream Modernisme, culminating in an organic
style inspired by natural forms. Gaudi rarely drew detailed plans of his works, instead
preferring to create them as three-dimensional scale models and molding the details
as he conceived them.

Turn off Instant translation o

French Greek English ~ m

Le travail de Gaudi a été influencé par ses passions dans la vie: l'architecture, la
nature et la religion. [3] Gaudi a examiné chaque détail de ses créations et intégré
dans son architecture des métiers tels que la céramique, les vitraux, la forgeage en fer
forgé et la menuiserie. Il a également introduit de nouvelles techniques dans le
traitement des matériaux, tels que trencadis qui a utilisé des déchets de piéces en
céramique.

Sous l'influence de I'art néo-gothique et des techniques orientales, Gaudi est devenu
une partie du mouvement moderniste qui atteignait son sommet a la fin du 19éme et
au début du 20éme siécle. Son travail a transcendé le modernisme traditionnel,
culminant dans un style organique inspiré des formes naturelles. Gaudi a rarement
dessiné des plans détaillés de ses ceuvres, préférant plutdt les créer en tant que
modeéles a I'échelle tridimensionnelle et moulant les détails comme il les a congus.

D o < # Suggest an edit
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Fundamental Function:
Representing Word Sequences

* Goal: Learn representations (distributed vectors)
of word sequences which encode effectively the
meaning / knowledge needed to perform

v Topic Recognition D = {(wi,yi),i = 1,...,N} y € {0,1}*
* Question Answering

* Machine Translation
e Summarization

Nikolaos Pappas 5/18



Dealing with Multiple
Languages: Monolingually

« Solution? Separate models per language
* language-dependent learning ¢
 linear growth of the parameters &
» lack of cross-language knowledge transfer &
 hierarchical modeling at the document-level &

Documents -
X ={xi|i=1...n} : % l"

‘Ill
\
\/

Models Model, | ‘ Model, l | Modely, I : (Kim, 2014)
f: X =Y ;
: JL JL ~ J - (Tang et al., 2015)
L abels : . (Lin et al., 2015)
Y ={yili=1..n} : % = ' i . (Yang et al., 2016)
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Dealing with Multiple Languages:
Multilingually

* Solution? Single model with aligned input space
* language-independent learning @
* constant number of parameters @
« common label sets across languages @
* modeling at the word-level &

—
o

woo | EEEEAE
homme .
\ ; @ (Klementiev et al., 2012)
parlé marcheé \ : .
talked walked fille : [ Model } . (Herman and Blunsom, 2014)
irl . .
[ e~ I . (Gouws et al., 2015)
parie. marche § % : (Ammar et al., 2016)
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Dealing with Multiple Languages:
Our contribution

e Solution: Single model trained over arbitrary label
sets with an aligned input space
* language-independent learning &
e sub-linear growth of parameters @
 arbitrary label sets across languages @&

 hierarchical modeling at the document-level &
===
L
[ Model, }4—{ Model, }4—{ Modely, }

v
ol

—
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Background: Hierarchical
Attention Networks (HANS)

W..
c « Input: sequence of word vectors
L;S Ly = ‘{wllawIZa"'awST}
H e Qutput: document vector u
S
S.: L SK

 Hierarchical structure

Qw Clws

- Word-level and sentence-level

HW HW
ﬂ\ /?\\ abstraction layers
- encoder (Hs, Hw)
Woo  Wip oo W,

v Wkt Wi e Wi

- attention mechanism (aw, os)
Words: w; € R - Classification layer (Wc) + cross-entropy

. duw
Sentences: 8; € Rd e Training: using SGD with ADAM
: [2Gs
Document: u € {2 (Yang et al., 2016)
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MHANSs: Multilingual
Hierarchical Attention Networks
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Multilingual Attention Networks:
Computational Cost

* A fewer number of parameters is needed
* Oenc = {H, W, H, WD, W} 0ae = (HD, w, HD ,w , Wb}

* Oboth = {H, W,H, W, WD} 0mono = (HD, wh, 5D, wh, wby

* The following inequalities are true:

|9mono| > |987’LC| > |9att| > lebothl

 Example with shared attention mechanisms

Word emb. ||L Yeneral Yspecific
1 |S50K —=[77.41 — 90K — | 44.90 -
aligned 2 40K | |78.30 7T 80K | |45.72 T
8 (32K | |77.91 17| 72K/ |45.82 T
non-aligned | 8 (32K | |71.23 ] 72K | [33.4]1 |

Nikolaos Pappas
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Multilingual Attention Networks:
Tralning Strategy

* Minimizing the sum of the cross entropy errors

L(6,... = ——Z%Z'H (", 5) (8

* |ssue: Naive consecutlve trammg the model
 Sample document-label pairs for each language in
a cyclic fashion:

(L, oo L)V > oD (L, e, L)W
» Optimizer: SGD with ADAM (same as before)

Nikolaos Pappas 12/18



Dataset: Deutsche Welle Corpus
(600k docs, 8 langs)

Very general topics General topics

' Speclﬂc topics

= Languages Documents Labels
X [ 5 | @ | %[ [ |V
i :.Z Engllsh 112,816 | 179 | 516.2 327 | 1,058
Q German 132,709 | 223 | 424.1 367 809
@ Spanish 75,827 13.8 | 4129 159 684
Portuguese 39,474 20.2 | 5719 95 301
Ukraiman 35,423 17.6 | 3429 28 260
L RU ) Russian 108,076 | 164 | 330.1 102 814
A~ Arabic 57,697 13.3 357.7 91 344
(3) Persian 36,282 187 | 5384 71 127
All 598,304 | 17.52 | 436.7 | 1,240 | 4,397

Table 1: Statistics of the Deutsche Welle corpus:
s and 0 are the average numbers of sentences and

Tagged by journalists words per document.
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Full-resource Scenario:

Bilingual Training

Auxiliary — English English — Target
Models de es pt uk ru ar fa de es pt uk ru ar fa
o NN (Avg) 50.7 53.1 700 57.2 809 593 0644 66.6
. | & HNN (Avg) 70.0 679 825 705 868 774 79.0 76.6
g 2. HAN (Au) 71.2 71.8 828 713 853 79.8 805 76.6
$ |- MHAN-Enc (710 699 692 708 715 70.0 71.3 697 829 6.7 868 803 7.0 76.0
> 740 742 741 729 739 738 733 725 825 70.8 877 805 821 763
2 M -Both | 728 71.2 70.5 656 71.1 689 692 704 828 716 875 808 79.1 77.1
o NN (Avg) 244 218 221 243 330 260 241 321
o § HNN (Avg) 393 306 379 336 422 393 346 43.1
% | = HAN (At) 43.4 448 463 419 464 458 41.2 494
= . 454 459 443 41.1 421 449 41.0 | 439 46.2 393 474 450 379 48.6
>~ 46.3 46.0 459 456 464 464 46.1 465 46.7 433 479 458 413 480
457 456 415 412 456 446 43.0 459 464 403 463 46.1 40.7 503

Input: 40-d, Encoders: Dense 100-d, Attentions: Dense 100-d Activation: relu

« Multilingual models consistently outperform monolingual ones
« Sharing attention is the best configuration (on average)
« Traditional (bow) vs neural (en+ar, biGRU encoders)

e en: 7/5.8% vs 77.8% — ar: 81.8% vs 84.0%

Nikolaos Pappas
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F1 score %
88852328

Low-resource Scenario:
Bilingual Training

Nikolaos Pappas

Size Mono Muli __

Yyenerat | HAN | Enc At Both) A% 0.5% 1 high
2 [0.1-05% | 299 [41.0 37.0 394 | +37.1 o
| 1-5% | 513 | 517 497 52.6 | +2.5 y 9
5 | 10-50% | 633 | 63.0 63.8 63.8 | +0.7 = =
» | 0.1-05% | 389 [38.6 333 415 | +6.7 1 QO o
0 1-5% | 455 | 508 50.8 50.1 | +11.6 S =
5 | 10-50% | 742 | 757 742 752 | +2.0 5% ! S o
= [ 0.1-05% | 309 [253 31.6 33.8 | +9.4 ;O o
T 1-5% | 44.6 | 443 375 473 | +6.0 A o
S | 10-50% | 609 |619 62.1 621 | +1.9 1= £
~ [0.1-05% | 604 [ 624 59.8 609 |+33 s
| 1-5% | 682 |67.7 70.6 69.0 | +3.5 '
5 | 10-50% | 764 | 762 763 76,7 | +0.3 50% WV low
German - Spanish - Portuguese Ukrainian ' Russian

il - /. gz A 1 A ;; /|
il o ,' A e |
© ==+ mono| 50 ! 0|~ - ) 0 =
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Cumulative TP difference

Qualitative Analysis:
English - German

Labels sorted by frequency

650 en—de | < True positive difference

(multi vs mono) increases
over the entire spectrum

» German
: —— Multi (vs. Mono) | russland (21), berlin (19), irak
7 A 0N v, RSt (14), wahlen (13) and nato (13)
I38839783R305RESEE o English
gg%%%éé%% g.;é %@g%%% gé germany (259), german (97),
=L Of’%“g ig Dég 25 soccer (73), football 753 (47)
> E 73 and merkel (25)
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Qualitative Analysis:
Interpretable Output

Keywod  w [:f:] Document (file=dw_1037081.json)

cnza | gfghznischer sonrenaufgang rat stimre ener frau

1/dw 1038974

2/dw_103/081

3/dw_1036545

co< | in afgharistan nat der scnnenaJfgang die stimme einer frau

Zwel jJanre nech dem Sz der tallkan sencen mit INtsrnailonaler hire de esster drel von frauen arghanistans -
in dem 2zutiefst konservativen land ein mutices unterfangen

C.130

¢ ara ( sonnenaufgang ) heilt der ende oktcber in betrieb gecangenz sender der stad: den taliban war es verboten
AJdw_ 1036517 : musik zu hdérzn , und frauen curften nicht arbeiten

5/dw_1038196  coza | rach hevte diirfen frauzn in herat 7war im rundfunk maodzrieran - aher nicht singen
6/dw_1036286  coe2 | musikaufnarmzn weblicrer 'intérprétén sind verbaoten

7/dw_1038178 Ceswegsn musser wir bel den programmen aus kabul immes die sangernnnen herausschneilden , sagt sind neken
8/dw 1038047 radin sornenaugang noch 7wei weitere von frauen hetriekene radostationen in afghanstan auf sendung

VIO

9/dw 1036618  coc2 | weitere sollen in den kommenden jahren folgen
10/dw 1038181 coc2 | cedacht Ist vor cllem carar  di€ lardbevolkerung zu erreicnen

11/dw_103746° con | cort kann der ruadfunk tesonders Jdtzlich sen | sagt <amal

12/dw_1033672

13/dw_1036551 O English ® German QO Spanish O Portuguese O Russian O Ukrainian 0 Arabic C Persian
14/dw_1036544

1e/dw 1035770 afghanistan afghanistan  afganistan upak (0.977) Typev-“nHa @l ! gaind 3 )98 5 S
> (0.775) (0.80€) (0.606) ) (0.256) (0.667)  (0.'88)
16/dw_10348399 npecca
17/dw 1038555 learnirg vy Lelibar laibanes (0 953] pucid (0.249)  (ludasi
1AW JO209

- ear (0.3€1) (0.78€) (0.507) o (0.450)
18/dw_1036299 KypHanUCT HaTo (0.229)

- taiban video {0.328) kzbul (0.171) (0 878] aselail

19/dw 1037051 ‘ VKpaiH:

e — (0.353) - el (0.336)

usa (0.179) lECcicne NEMETDL (0.202)
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Conclusion and Perspectives

New multilingual models to learn shared document
structures for text classification
* Benefit full-resource and low-resource languages
* Achieve better accuracy with fewer parameters
e Capable of cross-language transfer

Future work
« Remove the constraint of closed label sets
* Incorporate label information
* Apply to other NLU tasks

Nikolaos Pappas 18/18



Thank you

b | [-I Ve

&IMMA Scalable Understanding of Multilingual MediA

User group meeting
July 3, 2017 Caversham. UK

B|B|C! Demos
Technical talks
Posters & discussions
SR Contact us if interested!
s f BA M8 More about SUMMA:

www.summa-project.eu
info@summa-project.eu

s -
OIS

**briberam & LETA

nacionala informacias agentira

: 1
Ow e F=ICII30




References

Multilingual Hierarchical Attention Networks for Text Classification, Nikolaos Pappas and Andrei
Popescu-Belis, 2017 (submitted)

Waleed Ammar, George Mulcaire, Yulia Tsvetkov, Guillaume Lample, Chris Dyer, and Noah A. Smith.
2016. Massively multilingual word embeddings. CoRR abs/1602.01925.

Stephan Gouws, Yoshua Bengio, and Gregory S. Corrado. 2015. BiIBOWA: Fast bilingual distributed
representations without word alignments. 32nd International Conference on Machine Learning.

Karl Moritz Hermann and Phil Blunsom. 2014. Multilingual models for compositional distributed
semantics. 52nd Annual Meeting of the Association for Computational Linguistics.

Alexandre Klementiey, Ivan Titov, and Binod Bhattarai. 2012. Inducing crosslingual distributed rep-
894 resentations of words. International Conference on Computational Linguistics.

Zichao Yang, Diyi Yang, Chris Dyer, Xiaodong He, Alex Smola, and Eduard Hovy. 2016. Hierarchical
attention networks for document classification. In Proceedings of the 2016 Conference of the North
American Chapter of the Association for Computational Linguistics: Human Language Technologies.

Duyu Tang, Bing Qin, and Ting Liu. 2015. Document modeling with gated recurrent neural network
for sentiment classification. In Empirical Methods on Natural Language Processing.

Rui Lin, Shujie Liu, Muyun Yang, Mu Li, Ming Zhou, and Sheng Li. 2015. Hierarchical recurrent neural
network for document modeling. Conference on Empirical Methods in Natural Language Processing.

Yoon Kim. 2014. Convolutional neural networks for sentence classification. Conference on Empirical
Methods in Natural Language Processing.



