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Arc1§’r|rmd Alanlari

0 Dogal Dil i§leme - Natural Language Processing (NLP)

0 Bilgi Ahmi ve Cikarimi - Information Retrieval (IR) & Extraction (IE)
0 Metin Madencigi - Text Mining (TM)

0 Arama Motorlari - Search Engines (SE)

0 Makine Ogrenmesi - Machine Learning (ML)

0 Sosyal Medya ve Ag Analizi - Social Media & Network Analysis

Data
3




Soru Cevaplama
Question Answering (QA)

Big Text Data @ RESHESIS m
Dleife

Question |:> |:> Answer




Soru Cevaplama

Question |:> |:> Answer

Big Text Data @ S L m
Data
Bu sunumda kullanilan tim kaynaklar
sunumun sonunda listelenmistir.




Soru Cevaplama (QA)

0 Bir gok islemsel goreve QA olarak bakabiliriz.
0 Konusma i§|eme
O i§|em§e| Biyoloji
0 Dogal Dil Isleme
m Dizi Etiketleme (Varlik Tanima (NER), So6zcik Etiketleme (POS))
® Makine Cevirisi

® Metin Siniflandirma (Duygu Analizi)



Soru Cevaplama Al-complete bir problemdir!



Soru Cesitleri

0 Kisa Gergekei Sorular

O Basit gerceklerle cevaplanabilir sorular

Kimya alaninda 2015 Nobel Oduliini kim kazandi?

-

Kolombiya-ingiltere macinin skoru neydi?

\

e

Tark milli futbol takimi antreno6ri kac yasindadir?

\




Soru Cesitleri

0 Kisa Gergekei Sorular

O Basit gerceklerle cevaplanabilir sorular

0 Karmasik (Anlatimsal) Sorular

o Bir aciklama gerektirir

LAImanya’nm 2018 Dinya Kupasindan erken cikisinin nedenleri nelerdir?

20 yasindayim. Nobel adulini kazanmak icin 6nimuzdeki 30-40 yilda ne
yapmaliyim?
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Soru Cesitleri

0 Kisa Gergekgi Sorular

O Basit gerceklerle cevaplanabilir sorular

0 Karmasik (Anlatimsal) Sorular

o Bir aciklama gerektirir
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Soru Cevaplama Yaklasimlari

0 Bilgi Tabanlh (Knowledge Base) Soru Cevaplama

O Yapisal Veri
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Soru Cevaplama Yaklasimlari

0 Bilgi Tabanli Soru Cevaplama

O Yapisal Veri

Ilk Soru Cevaplama Sistemi

Baseball: An Automatic Question-Answerer (Green et al. 1961)
“Where did each team play on July 7?”




Bilgi Tabanh SC

What is the capital city Semantic

. . ,
of Turkey? Parsing capital_city(Turkey, ?x)

Knowledge

Base

Ankara
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Bilgi Tabanh SC

What is the capital city Semantic

of Turkey?

Parsing

Wikidata
Knowledge Graph
FreeBase
OpenStreetMap

capital_city(Turkey, ?x)

Knowledge

Base

Ankara
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What is the capital city
of Turkey?

Bilgi Tabanh SC

Semantic
Parsing

a

Metinten iliski ¢cikarimi
Kural Tabanli (Reg Exps)
Denetimli MO

Yari Denetimli MO
Denetimsiz MO

)

capital_city(Turkey, ?x)

Knowledge

Base

Ankara
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Soru Cevaplama Yaklasimlari

0 Bilgi Tabanli Soru Cevaplama

O Yapisal Veri

0 Bilgi Cikarimi (IR) Tabanh Soru Cevaplama
o Yapisal Olmayan Veri



When was the Turkish Republic founded? | R_ qued QA

4

Question Processing Retrieval

Document

Answer Type Query ‘ Document Retrieval
Selection Formulation ‘

Index

Relevant

Documents

Answer Processing '

Oct 29, Candidate Answer .
1923 Ranking Extraction ‘ Passage Retrieval ‘
17
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Text REtrieval Conference (TREC)

... biytk metin koleksiyonlarindan bilgi edinme

arastirmasini fe§vik etmek

TREC TRACKS
EEMN Contextual Suggestion
(R Crowdsourcing
Personal ODDDDEEEN Blog, Microblog
documents oo Spam
Refrieval in a (g Chemical IR
domain EEEEER mE W Genomics, Medical
Answers, EHENE OO Mowvelty, Temporal Summary
not documents EEEEEEEEERCOEDE QA, Entity
Corporate EEEEEE Legal
repositories oooo Enterprise
Size, EEEOOO Terabyte, Million Query
efficiency, & EEEEEN EEEEEDN Web
weh search HEEREN oo VLC, Federated Search
BROOOO0O00O0OOOO0O00 Video
Beyond text oooo Speech
g OCR
B d
E!f?ll':st EEEEEDE Cross-language
English [mm| Chinese
g EEE Spanish
Human-in-the- oono oOom HARD, Feedback
loop OoooOooooong EEEEO@E Interactive, Session
Streamed EEEEEEEDN EEN Filtering, KBA
et | DOoOOOO Routing
Statctex! | pEEEEEEDR mfnfm Ad Hoc, Robust
o [Fe] P — 0 wn (=T s I 3
38338383258 858888885535z335
Ll i i Sl I Sl % o B o I ot B B o I ot B ot ot I o O I o |




19

TREC QA

0 TREC QA
01999 - 2007

0 TREC Live QA
02015 -2017

0 Gergek kullanicilarin Yahoo Answers sitesine gonderdikleri en
yeni sorulari yanitlayan "canli” soru yanitlama
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Soru Cevaplama Yaklasimlari

0 Bilgi Tabanli Soru Cevaplama
O Yapisal Veri

0 Bilgi Cikarimi Tabanh Soru Cevaplama
o Yapisal Olmayan Veri

0 Melez Soru Cevaplama

O Yapisal ve Yapisal OlmayanVeri
o0 IBM Watson & DeepQA



IBM Watson
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JEAPARDY!

LY

" The IBM
Challenge
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Jeopardy! (Turkiye'de Riziko)
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Jeopardy!

OF THE 8 COUNTRIES
THAT BORDER

TURKEY,

THESE 2 EXTEND
THE FARTHEST

EAST & WEST




Jeopardy!

OF THE 8 COUNTRIES
THAT BORDER

TURKEY,

THESE 2 EXTEND
THE FARTHEST

EAST & WEST
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Jeopardy!

0 Farkh soru tipleri:

BEFORE & AFTER

The Jerry Maguire star who automatically

maintains your vehicle’s speed.
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Jeopardy!

0 Farkli soru tipleri:

BEFORE & AFTER

The Jerry Maguire star who automatically

maintains your vehicle’s speed.
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Deep Blue vs. Jeopardy!

0 Satrang
O Sonlu ve iyi tanimlanmis arama alani
o Sinirli sayida hamle ve durum
0 Jeopardy!
0 Dogal dili anlamak biyik bir micadeledir
0 Ayni seyi ifade etmenin sonsuz sayida yolu

O Belirsizdir, icerige baglidir



O YU
0 YU

O YU

KSe

KSe

KSe

< bulma

K guven

< hiz

Jeopardy!

O Ortalama 3 saniye cevaplama siresi

30
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Baslangig Sistemleri

0 PIQUANT
OIBM

0 OpenEphyra

O Carnegie Mellon University
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Kazananlar

Precision
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90%
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Baslangi¢ Performansi

Ken Jennings,

arka arkaya 74
oyun kazandi

2007
Baslangig

Sistemi
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Baslangig Sistemleri

0 PIQUANT
OIBM

0 OpenEphyra
o0 Carnegie Mellon University (CMU)

0 Bunlari uyarlama girisimleri basarisiz oldul
0 Diger yayinlanmis arastirmalari gogaltmak da zor

0 Hizh gelistirme igin yol yok



34

Question
and Topic
Analysis

DeepQA Mimarisi

Answer

Sources Answer

Candidate -

Answer
Generation

Primary
Search

Hypothesis
Generation

Evidence
Sources

Evidence
Retrieval

Hypothesis and
Evidence Scoring

Deep
Evidence
Scoring

A

Synthesis

Learned Models
help combine and
weigh the Evidence
Models Models
TS
Models Models
Models Models

Final Confidence
Merging and
Ranking

Answer and
Confidence
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DeepQA Mimarisi

0 Kitlesel Paralel Olasiliksal Kanita Dayali Mimari

O Bircok algoritma (> 100) ve bircok hipotez

O Varsayim: Bilesenlerin higbiri soruyu tam olarak anlamad:

1000’s of ) ;
100s Possible Pieces of Evidence 100,000’s scores from many simultaneous

100s sources Answers Text Analysis Algorithms

Multiple
Interpretations

y b\

Hypothesis Hypothesis and Evidence Synthesis Final Confidence

Question & |

LCIES Generation Scoring Merging & Ranking

Analysis

Answer &
Confidence
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Question

and Topic
Analysis

DeepQA Mimarisi

0 Cevap Tiru:
0 20.000 Jeopardy soru drneginde 2500
cevap tipi
O En sik gorilen 15 soru tipi: o, Ulke, sehir,
adam, film, devlet, o, yazar, grup, buradaq,
sirket, baskan, sermaye, yildiz, roman

O Soru ayristirma
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DeepQA Mimarisi

Evidence

Sources
Answer

Sources Answer Evidence

Deep
Evidence

0 Disariya kapal bir sistem
O Internette web aramasi yapamaz

O hatta internete baglanti dahi yok

O Baska sistem veya insanla etkilesim yok
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DeepQA Mimarisi

Sources

Candidate
Answer

Primary

searchiung = Tutturma (Recall) >>> Bulma (Precision)

Hypothesis
Generation

0 Primary Search (Birincil Arama):

0 MUmkin oldugunca potansiyel olarak yanit iceren icerigin
bulunmasi
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Answer
Scoring

VS

Evidence

Sources

Evidence
Retrieval

Hypothesis and

Evidence Scoring

DeepQA Mimarisi

Deep
Evidence
Scoring

Synthesis

0 Kanitlarin Cekilmesi

o0 Ek kanit bulmak icin aday cevap ve
sorularin birlikte kullanilmasi

0 Puanlama: Birgok farkl yaklasim (> 50)
O gegis kaynagi givenilirligi
O cografi konum
O zamansal iliskiler
O taksonomik siniflandirma

odigerleri ...
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DeepQA Mimarisi

0 Yanitlarin Birle§’ririlmesi:

O Bazi adaylarin farkh yazimlari olabilir. Bunlarin
birlestirilmesi
m J.F.K ve John F. Kennedy
0 Given Tahmini ve Siralamasi:

o Makine Ogrenme modelleri

m Farkh soru tirleri farkh agirlik

Learned Models
help combine and
weigh the Evidence

=T S
Models Models

Models Models

Models Models

Final Confidence
Merging and
Ranking

Answer and
Confidence
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Question
and Topic
Analysis

DeepQA Mimarisi

Answer

Sources Answer

Candidate -

Answer
Generation

Primary
Search

Hypothesis
Generation

Evidence
Sources

Evidence
Retrieval

Hypothesis and
Evidence Scoring

Deep
Evidence
Scoring

A

Synthesis

Learned Models
help combine and
weigh the Evidence
Models Models
TS
Models Models
Models Models

Final Confidence
Merging and
Ranking

Answer and
Confidence




Performans Degisimi
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Sampiyonlarla Yarisma

14 Ocak 2011

" /] 3 " 3
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Alt Gorevlerin Performansi

NLP task Evaluation set Project start State of art Watson

Parsing Wikipedia™ accuracy 84.4 81.1 Charniak parser[19]  88.7

Entity disambiguation  Wikipedia disambiguation [ 72.5 81.9 Hoffart et al. 92.5
[42]

Relation detection ACE 2004 F, 45.8 72.1 Zhang et al. 73.2
[43]

Textual entailment RTE-6 2010 F; 34.6 48.0 PKUTM [44] 48.8

0 Alinacak Mesaijlar
Mikemmel olmayan NLP hala kullanislidir!

Hala iyilestirme yapilmasi gereken yerler var!



Derin Ogrenme
Yaklasimlari
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Taslak

0 Kelime Kodlamalar (Word Embeddings)
0 Evrisimsel Sinir Aglar (CNN)
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w(t-2)

wit-1)

w(t+1)

wi(t+2)

Mikolov, Tomas, et al. "Efficient estimation of word representations in vector space.”" (2013).

INPUT

Word2Vec

PROJECTION OuUTPUT

SUM

—

cBOwW

wit)

INPUT PROJECTION OUTPUT

w(t-2)

wit-1)

[}

wit+1)

w(t+2)

Skip-gram
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Kelime Kodlamalari (Word Embeddings)

WOMAN

MAN /
UNCLE
QUEEN

AUNT

KING

QUEENS

KINGS

N\

KING

(Mikolov et al., NAACL HLT, 2013)

W (*“woman”) — W(*“man”)

W (*“woman”) — W(*“man”)

N

QUEEN

W(*“aunt”) — W{(*uncle”)

W{“qu'E"E'ﬂ !I'.i} . W[Hklng '.i!l]
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Kelime Kodlamalari (Word Embeddings)

king ..

Male-Female

walked
O
% 4
C)' i swam
walking

o e

swimming

Verb tense

Spain \
Rome

Germany =
=== Berlin
Ankara
Russia
Moscow
Canada Ottawa
Japan
P Tokyo
Vietnam Hanoi
China Beijing

Country-Capital
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Dogal Dil i§|emede CNN Uygulamasi

wait o
or L1 1T T L 1 B 5% J—L
- e
the S g %
video| | | | | | - TTTHTT  TSas NG el e s ;
- e
and ' 1 | § 1 [y = s — %
........... _ Py
dO ‘ I - k -] _ '''''''''' e
n't - = B T -
rent et g ]
it . i
| J l J | | | |
n x k representation of Convolutional layer with Max-over-time Fully connected layer
sentence with static and multiple filter widths and pooling with dropout and
non-static channeis feature maps softmax output

Yoon Kim. Convolutional Neural Networks for Sentence Classification. EMNLP 201 4.
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Taslak

0 Kelime Kodlamalari (Word Embeddings)
0 Evrisimsel Sinir Aglar (CNN)

O “Deep learning for answer sentence selection” (2014)
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Yanit Cimle Seg¢imi

0 Goreyv:

0 Girdi: Soru ve Aday Cevap Cimleleri

o Cikti: Belirlenen yanit iceren cimleler (Ikili degerlendirme: O veya 1)
0 Varsayim:

O Yanit iceren cUmleler sorulara ¢ok benzer
0 Onceki Yaklasimlar:

O Sozdizimsel bilgilere ve el yapimi semantik kaynaklara (WordNet
gibi) dayal benzerlik
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Yanit Cimle Seg¢imi

0 Soru (q) ve cevaplar (a) d boyutunda vector olarak modelle

0 Benzerlik Olgisi: -
p(y =1lq,a) =o(q” Ma+0b)

0 Generatif yaklasim:
m M bir dxd donisim matrisi

m a verildiginde, ddénisum matrisini kullanarak alakall bir soru tretin "= Ma
0 Uretilen q” ve orjinal q vektorleri arasindaki benzerligi dlgin
O Sigmoid: Benzerlik puanini olasiliklara donusturir

O Egitim hedefi: Capraz entropiyi en aza indirir
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Yanit Cimle Secimi (?

sum

0 q ve a vektorlerin olusturulmasi

0 CNN ile Bigram modeli: (1) () (o)
o Onceden Egitilmis Semantik Kelime Temsilleri
ONONONO

0 Ortalama (Toplam) Havuzlama katmani (bigram o6zniteliklerini

0 Bir CNN katmani (bigramlari birlestirmek igin)

birlestirmek igin)
o Cimle vektordi
|s|—1
C; — t&ﬂh(t +Sii+1 T+ E}} S = Z tELI]h(TL si+Trsii + b).

i—=1
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Yanit Cimle Seg¢imi

0 Onceden egitilmis kelime kodlama vektérlerinden kaynaklanan
bir zayifhk

o Kardinal sayilar ve varlik isimleri
0 Cézim: Ek Oznitellikler

OF1: Soru ve cevapda gecen ortak kelime sayisi
OF2:i.d.f agirhikh F1

0 Son Model:

O Lojistik regresyon applied to (1) dagilimsal benzerlik modeli (2) F1
ve (3) F2 ye uygulanmistir.
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Yanit Cimle Seg¢imi

0 Yiuksek sonuglar

0 Diger dillere kolayhkla uygulanabilir

O Herhangi bir dile ait 6zel kaynak gerektirmez
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Taslak

0 Kelime Kodlamalari (Word Embeddings)
0 Evrisimsel Sinir Aglar (CNN)

O “Deep learning for answer sentence selection” (201 4)

0 Tekrarlayan Sinir Aglari (RNN)



Tekrarlayan Sinir Aglari (RNN)

p.
..
B> @
.
B> @
>

http:/ /colah .github.io



Tekrarlayan Sinir Aglari (RNN)

the clouds are in the sky

A

- A — A A - A

A S Sl gl

http:/ /colah.github.io



Tekrarlayan Sinir Aglari (RNN)

| grew up in France... | speak fluent French.

®&—>—®

i é; !

http:/ /colah.github.io
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Uzun Kisa Sireli Bellek Aglari (LSTM)

0
T
iR, f
> ———
E!ﬂ $
(o] [ER] [0]
A
®

& h ()
t t t
A T A T
A A
A
& © &
6
T\
A

http:/ /colah.github.io
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Uzun Kisa Sireli Bellek Aglari (LSTM)

0 Hicre Durumu (Cell State)

0 Bu hicrelerden bazi bilgiler

cikarilabilir veya eklenebilir. Bu
da kapilarla (gates) mimkindir

0 Unutma (Forget gate)

O Girdi (Input gate)

o Cikh (Output gate)

http:/ /colah.github.io

—.®_
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Makine Cevirisinden Bir Ornek

Turkish — detected - h!* *B Py English = I_l:] *B‘
oogle Translate ile Tarkce'den Automatic translation from Turkish to
Ingilizce'ye otomatik ceviri fena degil. English with Google Translate is not

bad.
Open in Google Translate Feedback
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Makine Cevirisinden Bir Ornek

Turkish — detected ~ k!# *B‘ Pl English - I_E] *D
Google Translate ile Tarkce'den Automatic translation from Turkish to
Ingilizce'ye otomatik ceviri fena dedil. English with Google Translate is not
Ama hala Iyi ceviremedidi zamanlar bad. But there may still be times when
olabilir. he can not turn it around.

Open in Google Translate Feedback

(s B



Makine Cevirisinden Bir Ornek

Turkish — detected ~ \!»' *D - English I_D *D
Gooqgle Translate ile Turkce'den Automatic translation from Turkish to
Ingilizce'ye otomatik ceviri fena dedil. English with Google Translate is not
Ama hala iyl ceviremedidi zamanlar bad. But there may still be times when
olabilir. he can not turn it around.

Open in Google Translate Feedback
Turkish — detected = \!# ‘D‘ - English = I_D *a'
Gooqgle Translate ile Turkce'den Automatic translation from Turkish to
Ingilizce'ye otomatik ceviri fena dedil, English with Google Translate is not
ama hala iyl ceviremedidi zamanlar bad, but there are times when you can
olabilir not translate well.

Open in Google Translate Feedback
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Makine Cevirisi

Awesome
1
&
&
h — h — h \ >
' @ ? (@ o ®
o VW el w |eo e
e 9) > @
o o o
(0000| (0c00e| [0000)
Echt dicke Kiste

http:/ /www.wildml.com

sauce

0000 -
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Dikkat (Attention) Mekanizmasi

0 Her bir cikti terim Uretimi sirasinda

girdinin farkl bolimlerine dikkat etmek

:|— agirliklar

http:/ /www.wildml.com
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Dikkat (Attention) Mekanizmasi

|
e =
i ] ] m ?
5 E u 5 E % s A
o = ) = = i
in 3 M| = oz o= i =
g, FuassE oty o
DS aESChUOUE2acs B ¥

La

destruckion
de

I
dguiperment
signifie

que

la

Syrie

ne
paut
plus

presduire
de
nouvelles
Arrmes

Chirmicues

<End=

http:/ /www.wildml.com
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Taslak

0 Kelime Kodlamalari (Word Embeddings)
0 Evrisimsel Sinir Aglar (CNN)

O “Deep learning for answer sentence selection” (201 4)
0 Tekrarlayan Sinir Aglari (RNN)
O “Teaching machines to read and comprehend” (2015 NIPS)

O “Ask me anything: Dynamic memory networks for natural
language processing” (2016 ICML)
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Okudugunu Anlama

Original Version

Anonymised Version

Context
The BBC producer allegedly struck by Jeremy
Clarkson will not press charges against the “Top
Gear™ host, his lawyer said Friday. Clarkson, who
hosted one of the most-watched television shows
in the world, was dropped by the BBC Wednesday
after an internal investigation by the British broad-
caster found he had subjected producer O1sin Tymon
“to an unprovoked physical and verbal attack.” . ..

the ent381 producer allegedly struck by enr212 will
not press charges against the * ent 153 ™ host , his
lawyer said friday . ent212 , who hosted one of the
most - watched television shows in the world , was
dropped by the ent381 wednesday after an internal
investigation by the ent780 broadcaster found he
had subjected producer ent7193 ** to an unprovoked
physical and verbal attack . ™ . ..

Query
Producer X will not press charges against Jeremy
Clarkson, his lawyer says.

producer X will not press charges against enr212 ,
his lawyer says .

Answer
Oisin Tymon

entl93
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Derin LSTM Okuyucu

Hthe

X visited England || Mary went to England
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Dikkatli Okuyucu (The Attentive Reader)

England X visited England
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Dikkatli Okuyucudan dikkat i1si haritalari

by ent423 ,ent261 correspondent updated 9:49 pm et ,thu
march 19,2015 (ent261) aent114 was killedina parachute
accidentinent4s ,ent85 ,nearent312 ,aenti19 official told
ent261 onwednesday .he was identifiedthursday as
special warfare operator 3rd ﬂl’,ﬂf ent187 ,
ent265 . ent23 distinguished himself consistently
throughout his career .he was the epitome of the quiet
professional in allfacets of his life .and he leaves an

inspiring legacy of naturaltenacity and focused

by ent270 ,ent223 updated 9:35 amet ,monmarch 2 ,2015
( erﬁ.ﬂ familial for fall at its fashion show in
ent231on sunday ,dedicatingits collectionto ™ mamma”
with nary apairof ™ mom jeans "insight .ent164 andeni21 .
wha are behindthe ent 196 brand ,sent models down the
runway indecidedly feminine dresses and skirts adorned
with roses ,lace andeven embroidered doodles by the
designers 'own nieces and nephews .many of the looks

featured saccharine needlework phrases like " ilove you,

ent119 identifies deceased sailor as X ,who leaves behind

awife

X dedicated their fall fashion show to moms
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Taslak

0 Kelime Kodlamalari (Word Embeddings)
0 Evrisimsel Sinir Aglar (CNN)

O “Deep learning for answer sentence selection” (201 4)
0 Tekrarlayan Sinir Aglari (RNN)
O “Teaching machines to read and comprehend” (2015 NIPS)

O “Ask me anything: Dynamic memory networks for natural
language processing” (2016 ICML)
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Herhangi bir QA Goérevi icin Genel Mimari

0 Dinamik Bellek Aglari (DMN)

0 Goérev: Okudugunu Anlama

O Bir giris metni ve bir soru ele alindiginda, gerekli gegisli akil
yuritmeleri gergeklestirmek ve soruyu cevaplamak



Dynamic Memory Network

Semantic Memory
Module

Episodic Memnryez
Module ’

0.0

Answer module
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AN ) &
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Semantic Memory
Module

(Glove vectors)

AL
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Semantik Bellek Modulu

0 Kelime kodlamalari hem girdi metin hem de soru
metni icin kullanihr.
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Metin Giris Moduly

0 Tekrarlayan Sinir Aglari

Giris dizisi tek cumle ise, modil RNN icindeki tUm sakli durumlari ¢ikarir
(# cikti gdsterimi = # kelime)

Giris dizisi bir cimle listesiyse, modil sadece her cimlenin sonundaki gizli
durumlari ¢cikarir (# ¢kt gosterimi = # cimle)
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Soru Modulu

0 Tekrarlayan Sinir Aglari

O Modoiil, son gizli durumunu epizodik bellek
moduline girdi olarak verir.

]
I
Question Module g




Dynamic Memory Network (DMN)

Semantic Memory
Module

Episodic Memnryez
Module ’

0.0

Answer module

]
AN J 3
g
Dr
%

B0




ilgil

soru ya da hafiza ile

’

Bir cumle

ive edilir

kapilar akt
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hi = giGRU(s;, hi_1) + (1 — g{)hi_,
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Cevap Modili

T
agp = m- M
Episodic Memory ; ; ) ; ; , ; Answer module

Module e’ e, e, e, e e, e, e, ,
u 0.0 Iﬂ.S 0.0 0.0 0.0 IU.E? 0.0 0.0 1m

el ;e; el e e ;e; e, e. Kﬁl

0.3 0.0 0.0 0.0 0.0 0.0 II.G 00 Im Q@ ;3:/

Input Module s, \sz s, s, 3 \sﬁ \? 5, Question Module g

0 Tekrarlayan Sinir Aglari

0 Goéreve bagli olarak, bu modil ya en sonda yada her bir girdi
icin tetiklenir.
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Deneyler

0 Asagidaki gorevlere uyguland:
O Soru Cevaplama
O Duygu Analizi (Metin Siniflandirmasi)
0 Sozcik Etiketleme (Sirali Etiketleme)

0 Elde edilen en yiksek performans!

Task

I e

[od = = e e e e = = = = W
e T M | R e

: Single Supporting Fact

: Two Supporting Facts

: Three Supporting Facts

: Two Argument Relations

: Three Argument Relations

Yes/No Questions
Counting

. Lists/Sets
: Simple Negation

. Indefinite Knowledge

: Basic Coreference

: Conjunction

: Compound Coreference
: Time Reasoning

: Basic Deduction

: Basic Induction

: Positional Reasoning
: Size Reasoning

: Path Finding

: Agent’s Motivations
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Analizler

0 Epizodik Bellek Modilinde Gegis Sayisi Analizi

Max task 3 task 7 task 8 sentiment
passes  three-facts count lists/sets (fine grain)
() pass 0 48.8 33.6 50.0

| pass 0 48.8 54.0 51.5

2 pass 16.7 49.1 55.6 52.1

3 pass 64.7 83.4 83.4 50.1

5 pass 95.2 96.9 96.5 N/A

Task 3: Three Supporting Facts
John picked up the apple.
John went to the office.
John went to the kitchen.

John dropped the apple.
Where was the apple before the kitchen? A:office

Task 7: Counting

Daniel picked up the football.

Damel dropped the football.

Damel got the malk.

Damiel took the apple.

How many objects 18 Damel holding? A: two
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Analizler

1-iter DMN (pred: positive, ans: negative)
i U Hm
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Dynamic Memory Networks

0 Ugtan uca egitim sistemi
0 QA gorevi olarak gorerek ¢cok gorevli 6grenme

0 Tum bu gorevler icin tek bir mimari

O Hiperparametreler degisebilir

0 Giris metnini tam olarak anlayabilmek icin gérev daha da
zorlastikca daha fazla gegis gerekli hale gelmekte
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Kaynaklar

0 Bilgi Tabanli ve Bilgi Cikarimi Tabanli Sistemler

O Jurafsky, Dan, and James H. Martin. Speech and language processing.
Vol. 3. London: Pearson, 201 4.

O TREC Proceedings
0 CS224: Deep Learning for NLP (Stanford)
O Oxford Deep NLP (University of Oxford + DeepMind)

0 IBM Watson
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Kaynaklar

0 Derin Ogrenme

O Yy, Lei, et al. "Deep learning for answer sentence
selection.”" arXiv preprint arXiv:1412.1632 (2014).

o Hermann, Karl Moritz, et al. "Teaching machines to read and
comprehend.”" NIPS 2015.
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for natural language processing.” ICML 201 6.
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Erisilebilir Faydali Dersler

0 Machine Learning (Coursera)

0 Deep Learning Specialization (Coursera)

0 Neural Networks for Machine Learning (Coursera)

0 CS230: Deep Learning (Stanford)
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