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Natural Language
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(http://expertenough.com/2392/german-language-hacks)

(http://lwww.transparent.com/learn-japanese/articles/dec_99.html)



Artificial Language

try {
cHMe=z=zage = messagefusus.take():
for (AsyncContext ac @ gu=sus) {
try {

PrintWriter acWriter = ac.qg
acWriter.println(cHezzage) ;
acHriter.lElush [):
Pl R & append (CharSequenc
System| () append (char c)
() append (CharSequenc:
() format (5tring form
) format (Locale 1, 5
} catch(Interruptel () printf(String form

gusus .

def

def
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adds (x) :
return x+5

doturite(ast):
nodename = getModename )
label=symbol.sym_name.get(int(ast[0]), ast[0])
print %s [label="%s" %X (nodename,label],
if isinstance(ast[1], str):
if astl1].strip():
print "= %s"];" X ast[1]
else:
print "]’
else:
print " "];°
children = []
for n, child in enumeratel(ast[1:]]:
children. append (dotwrite (child))
print %s -» {" X nodename,
for name in children:
print "%s' X name,

(http://noobite.com/learn-programming-start-with-python/)

(https://netbeans.org/features/java/)
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Natural Language Processing

Lexical Analysis

v

Syntax Analysis

v

Semantic Analysis

v

Discourse Analysis

\

Pragmatic Analysis




Natural Language Processing

Machine
Learning

Natural
Language
Processing

Deep
Learning
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(http://rutumulkar.com/blog/2016/NLP-ML)
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Spell and Grammar Checking

Checking spelling and grammar

Suggesting alternatives for the errors

{=

GO g|e narural language processing

All Images News Videos Books More Search tools

About 25.500.000 results (0,45 seconds)

Showing results for natural language processing
Search instead for narural language processing



Word Prediction

kmarks

google.de/”

Predicting the most probable next word to be typed by the user

- ' Google

GO gle |natura||ang

natural language processing

natural language

natural language system

natural language processing with python

Weitere Informationen

Cookies helfen uns bei der Bereitstellung unserer Dienste. Durch die Nutzung unserer Dienste
erklaren Sie sich damit einverstanden, dass wir Cookies setzen.

Mehr erfahren m

Natural Language Processing - smartlogic.com
www.smartlogic.com/text-analytics ~
Use A Natural Language Processing. Engine to Categorize Content

Wissenschaftliche Artikel zu natural language processing
Natural language processing - Liddy - Zitiert von: 85

Natural language processing - Chowdhury - Zitiert von: 75

Natural language processing - Allen - Zitiert von: 54

Natural language processing - Wikipedia, the free ...
en.wikipedia.org/wiki/Natural_language_processing > Diese Seile Ubersetzen
Natural language processing (NLP) is a field of computer science, artificial
intelligence, and linguistics concerned with the interactions between computers and ...
Natural language understanding - Automatic summarization - Stemming

Computerlinguistik — Wikipedia
de.wikipedia.org/wiki/Computeringuistik ~
Springer, 3. Auflage, 2014, ISBN 978-3-64-241430-5; Nitin Indurkhya, Fred J. Damerau:

a I &

o

Hasso
Plattner
Institut



Information Retrieval

* Finding relevant information to the

GO gle weather berlin

All Maps News Shopping

About 539.000.000 results (0,65 seconds)

Berlin
Sunday 21:00
Mastly Cloudy

5 DCIDF

"
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user’s query

v Q
Images More Settings Tools
Precipitation: 3%
Humidity: 68%
Wind: 14 km/h
Temperature Precipitation Wind
12° 13° 14° 16°
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Information Retrieval

Olelo

Finding relevant information to the user’s query

What are the diseases caused by the zika virus? X

List of Diseases ~ Microcephaly

JE Microcephaly ©®

A congenital abnormality in which the
CERE \is underdeveloped, the
fontanels close prematurely, and, as a
result, the head is small. (Desk Reference
for Neurosdence, 2nd ed.)

. TREATMENTS 3

SHOW 41 DOCUMENTS MATCHING YOUR SEARCH

g Abstracts of 15/41 documents X
Your search:  Microcephaly
Zika virus: history of a newly emerging arbovirus. &

DR smith, N Wikan
Lancet Infect Dis, 2076, 16(7)
PMID: 27282424

rus was originally identified in a sentinel rhesus mo
in 1947. The virus is a member of the family 3 S
is transmitted to humans by es species mosquitoes. The first report of Zika virus
outside Africa and Asia was in 2007 when the virus was associated with a small
cutbreak in Yap State, part of the Federated States of Micronesia. Since then, Zika

s have been re ed around the world, including in =
and other inthe | ean; and parts of South, Cenrra\
America. Symptomatic infection in human beings normally results in a mild

and self-limiting febril..

CREATE SUMMARY

JRT AS BIOC

-

1L

AEIT DT
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(https://hpi.de/plattner/olelo)
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Text Categorization

« Assigning one (or more) pre-defined category to a text

Classify
Classify method: ' text ® url

Enter url to download and classify with:

http://edition.cnn.com/2015/02/1 8/footbal|fc' ‘ uClassify!

| Remave html

1. Sports (92.8 %)

1. Entertainment (4.8 %)
3. Men (0.7 %)

Show all classifications ==

http://www.uclassify.com/browse/mvazquez/News-Classifier
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Summarization

 Generating a short summary from one or more documents,
sometimes based on a given query

~>[SMMRY |«

This is a |7 | sentence summary of http://hpi.de/en/news/jahrgaenge/2015/des...

Design Thinking Week: Students Improve the Daily Life
Experience for People with Illiteracies

On the occasion of the World Literacy Day on September 8 more than 40 young
innovators applied their Design Thinking skills in order to make life easier for
these people.

Here, the focus was especially on the possibilities of using digital technologies
and computers to better the daily cbstacles in life of the people concerned.

Under the guidance of the D-5School's coaches the teams researched, developed
and prototyped - and could present many versatile solutions in the end: e.qg.
one of the groups came up with an idea for a software program that lets
internet browsers read texts, functions and links out loud so that people with
reading problems can still use news sites or social networks like Facebook.

http://smmry.com/
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Summarization

 Generating a short summary from one or more documents,
sometimes based on a given query

Olelo - n

a Abstracts of 15/41 documents

Z Summary of 15 documents

Your search:  Microcephaly
: It is transmitted by the Aedes genus of mosquitoes. Definite cases had laboratary

evidence of Zika virus infection; highly probable cases presented specific
neuroimaging findings, and negative laboratory results for other congenital infections;
moderately probable cases had specific imaging findings but other infections could

not be ruled out; somewhat prabable cases had imaging findings, but these were not

reported in detail by the local teams; all other newborn babies were classified as

discarded cases. We further show that ZIKV infection, but not WNV infection, impairs

cell cycle progression of neural stem cells. Historically, ZIKV infection was !

Zika virus: history of a newly emerging arbovirus. @

DR Smith, N Wikan
Lancet infect Dis, 2016, 16(7)
PMID: 27282424

IS Was or|g|na\l-,' identified in a sentinel rhesus
ain 1947, The virus is a member of the 7z

v in the Zika Forest of
ae, genus Flavivirus, and
<. The first repor

characterized by a self-limiting, mild disease, but recent outbreaks have been

is transmitted to human: b"" Aedes species m t of Zika vir assodated with severe clinical complications, including Guillain-Barré syndrome and
outside Africz and Asiz was in 2007 when ”‘e “Us was associated with a small microcephaly, which are atypical of other flavivirus infections. The widespread
cutbreak in Yap State, part of the Federated States of Micronesia. Since then, Z outbreak and accelerating increase in the number of cases in Puerto Rico warrants |
‘ctions have been reported aromd th° world, induding in ast Asia; intensified vector control and personal protective behaviors to prevent new infections, -
: aand otr‘er inds in the f ( 1 and parts cf South. Central, particularly among pregnant women. |
and \merica. Symptomatic infectior in- beings normally results in a mild

and self-limiting febril

CREATE SUMMARY EXPORT AS BIOC

(https://hpi.de/plattner/olelo)
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Question answering

« Answering questions with a short answer

TART

o - - L —
e ol 1 . - E T -

# what countries speak Spanish . Ask Question »
iﬁm e R

===> what countries speak Spanish

The language Spanish is spoken in Argentina, Aruba, Belize, Bolivia, Brazil, Canada. Cayman Islands, Chile,
Colombia, Costa Rica, Cuba, Curacao, Dominican Republic, Ecuador, El Salvador, Equatorial Guinea,
Falkland Islands (Islas Malvinas), Gibraltar, Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay,
Peru, Puerto Rico, Saint Martin, Sint Maarten, Spain, Switzerland, Trinidad and Tobago, United States,
Uruguay, Venezuela, and Virgin Islands.

The language Castilian Spanish is spoken in Spain.

http://start.csail.mit.edu/index.php
15
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Question Answering

Olelo How to treat Guillain-Barre syndrome?

L)) What are the diseases caused by the zika virus?

E How to treat Guillain-Barre syndrome?

List of Diseases

A child with Gu e treated with ir obulin (Vlg)
developed r a (ab_,olure r“eutroph|| count = 59 L, which resalvec 3 da,.» after
camplﬁtlon of the therapy. This report deals with an elderly lady with ¢ Bar

T (qu} prﬁsontec Mth features of Jnusuall, severe h\rpcratraemla

glic . are abmdantl expressed in the nervous , and deregulated
expres:.lon or activity of Gar s as:.ooatecl Mth the prccre:.smn of various
dlscrders inc IJdlr‘g ! ea ne and

he As there Isno s D°C|f drug for JES se;eral drugs targeting the

humcral and ceIIuIar camponents of the immune response have been used to treat !
EAN in the endeavour to find new tre: t alternatives for GBS. At that time, the !
mean improvement was 0.9 (SD 1.3} in the 121 PE-group patients, 0.8 (1.3} in the 130

Vlg-group patients, and 1.1 (1.4) in the 128 patients who received both treatment |
(intention-to-treat analysis).

SELECT A TERM TO SHOW AMOUNT OF MATCHING DOCUMENTS

(https://hpi.de/plattner/olelo)
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Question answering

« |IBM Watson in Jeopardy

https://www.youtube.com/watch?v=WFR3|Om_xhE
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https://www.youtube.com/watch?v=WFR3lOm_xhE

Information
Extraction

« Extracting
important
concepts from
texts and
assigning them
to slot in a
certain
template

WIKIPEDIA

The Free Encyclopedia
18

Angela Merkel

E ¥
Merkel at the EFPP Summit, March 2016

Chancellor of Germany
Incumbent

Assumed office
22 November 2005

President Horst Kdhler
Christian Wulff
Joachim Gauck

Deputy Franz Mintefering

Frank-Walter Steinmeier
Guido Westerwelle
Philipp Rasler

Sigmar Gabriel

Preceded by Gerhard Schrider
Leader of the Christian Democratic Union
Incumbent

Assumed office
10 April 2000

Preceded by Wolfgang Schiuble

Minister for the Environment
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In office
17 Movember 1994 — 26 October 1998

Chancellor Helmut Kohl
Preceded by Klaus Topfer
Succeeded by Jargen Trittin

Minister for Women and Youth

In office
18 January 1991 — 17 November 1994

Chancellor Helmut Kohl

Preceded by Ursula Lehr

Succeeded by Claudia Nolte
Personal details

Born Angela Dorothea Kasner
17 July 1954 (age 61)
Hamburg, West Germany

Political party Democratic Awakening (1989-
1990)
Christian Democratic Union
(1990—present)

Spouse(s) Ulrich Merkel {1977-1982)
Joachim Sauer (1998—present)

Alma mater  Leipzig University

Religion Lutheranism (within
Evangelical Church)

Signature CM—M-*— ?,JM
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Information Extraction

Includes named-entity recognition

Angela Merkel

From Wikipedia, the free encyclopedia

"Merkel" redirects here. For other uses, see Merkel (disambiguation).

of the Christian Democratic Union (CDU). Merkel has been described at various times as the de facfo leader of the European Union, the most powerful woman in the world,
and the world's second most powerful person.

A farmer research scientist with a doctorate in physical chemistry, Merkel entered politics in the wake of the Revolutions of 1989, and briefly served as a deputy
spokesperson for the first democratically elected East German Government headed by Lothar de Maiziére in 1980. Following German reunification in 1990, Merkel was
elected to the Bundestag for the state of Mecklenburg-Vorpommem, and has been reelected ever since. Merkel was appointed as the Minister for Women and Youth in the
federal government under Chancellor Helmut Kohl in 1991, and became the Minister for the Environment in 1994, After her party lost the federal election in 1998, Merkel was
elected Secretary-General of the CDU before becoming the party's first woman leader two years later in the aftermath of a donations scandal that toppled Wolfgang
Schéuble.

Following the 2005 federal election, Merkel was appointed Germany's first woman Chancellor at the head of a grand coalition consisting of the CDU, its Bavarian sister party,
the Christian Social Union (CSU), and the Social Democratic Party of Germany (SPD). In the 2009 federal election, the CDU obtained the largest share of the vote and
Merke!l was able to form a coalition government with the support of the Free Democratic Party (FDP).[%] At the 2013 federal election, Merkel's CDU won a landslide victory
with 41.5% of the vote and formed a second grand coalition with the SPD, after the FDP lost all of its representation in the Bundestag.['®]

In 2007, Merkel was President of the European Council and chaired the G8, the second woman to do so. Merkel played a central role in the negotiation of the Treaty of
Lisbon and the Berlin Declaration. One of Merkel's consistent priorities has been to strengthen transatlantic economic relations. Merkel played a crucial role in managing the
financial crisis at the European and international level, and she has been referred to as "the decider.” In domestic policy, health care reform, problems concerning future
energy development and more recently her government's approach to the ongoing migrant crisis have been major issues during her Chancellorship.''1 On 26 March 2014,
Merkel became the longest-serving incumbent head of government in the European Union and she is currently the senior G7 leader. On 20 November 2016, Merkel
announced she would seek re-election to a fourth term.['2]

j Hasso
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(https://en.wikipedia.org/wiki/Angela_Merkel)



Information Extraction

Gynecol Oncol. 2007 Dec; 107(3):518-25. Epub 2007 Oct 25.

Combination therapy with pegylated liposomal doxorubicin and carboplatin in gynecologic
malignancies: a prospective phase Il study of the Arbeitsgemeinschaft Gynaekologische

Onkologie Studiengruppe Ovarialkarzinom (AGO-OVAR) and Kommission Uterus (AGO-K-Ut).

du Bois A1. Pfisterer J, Burchardi M, Loibl 5, Huober J, Wi~~~ Brommos A @4361~ & docldie

Onkologie Studiengruppe Cvarialkarzinom; Kommission L

# Author information

Abstract
OBJECTIVE: A multicenter non-randomized phase
doxorubicin (PLD) in combination with carboplatin

METHODS: One hundred forty women with recurr
sarcomas (n=11), or recurrent platinum-sensitive |
every 28 days.

RESULTS: Hematological toxicities with NCI-CTC
febrile neutropenia in 2% of 652 cycles. Grade 3/«
(9%), palmar-plantar erythrodysesthesia (7%), an
carboplatin. Seventy-four percent of all non-progn
evaluable for response): ovarian cancer (n=54) 6¢
cancer (n=26) 12%. Median progression-free sun
12.6) for endometrial cancer. Median overall survi

CONCLUSIONS: The combination of PLD and carl
Efficacy was low in cervical/vaginal cancer, but pr
recurrent platinum-sensitive ovarian cancer and is
comparing PLD/carboplatin with paclitaxel/carbop

PMID: 17910981 DOl 10.1016/.ygyno.2007.08.008

20

Evidence f Table
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1D [[29345_dubois2007]]
Kapitel vaginalkarzinom
Endometriumkarzinom
Cwvardalkarzinam
Zervixkarzinom
Zuordnung 4 _cht_pall_vagina FDF
4 cht_pall_endo
4 cht_pall_ovar
4 cht_pall_zervix
Typ MCT
Intervention{en) Cth Pall Pegyliertes 40 rngima
liposormales +&JC 6
Doxorubicin+ | &lle 4 wochen

(https://www.ncbi.nlm.nih.gov/pubmed/17910981)
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Machine Translation

« Translating a text from one language to another

AT THE MOMENT Presidential Election 2017 Syria Donald Trump Case Fillon French, French The decoders Big Browser

Presidency 2017: Macron and Le Pen qualified,
Fillon and Hamon call to vote Macron

According to a new estimate lpsos-Sopra Steria for "Le Monde", the candidate of En marche! Would obtain 23.9% of the vote and that of the
National Front 21.7%. They are ahead of Frangois Fillon (20%) and Jean-Luc Mélenchon (19.2%).

21 (http://www.lemonde.fr/)
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Machine Translation

- Translating a text from one language to another

Google Translate & Top Developer

Google Inc. Tools whdR 4011270 &

o USK: All ages

This app is compatible with all of your devices.

[¥] Add to wishlist

Get text translations q
without a data connection

Use your camera for
Tap to translate in any app instant text translation

22 (https://www.youtube.com/watch?v=UtnXrXzZYg_g)
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Sentiment Analysis
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« |dentifying sentiments and opinions stated in a text

Customer Reviews
Speech and Language Processing, 2nd Edition

15 Reviews Average Customer Review
5 ctar: (8) *r¥rdrdeyr (15 customer reviews)
%: Eg; Share your thoughts with cther customers
star: -
2 star: (03 | Create your own review |
1 star: (1)

The most helpful favorable review

4 of 4 people found the following review helpful

Yricdcdcys Great introductions and reference book

I read the first edition of that book and it is terrific. The
second edition is much more adapted to current research.
Statistical methods in NLP are more detailed and some
syntax-based approaches are presented. My specific interest
is in machine translation and dialogue systems. Both
chapters are extensively rewritten and much more
elaborated. I believe this book is...

Read the full review >

Published on August 9, 2008 by carheg

» See more 5 star, 4 star reviews

The most helpful critical review

37 of 37 pecple found the following review helpful

Yricdeiis Good description of the problems in the field,
but look elsewhere for practical solutions

The authors have the challenge of covering a vast area, and
they do a good job of highlighting the hard problems within
individual sub-fields, such as machine translation. The
availability of an accompanying Web site is a strong plus, as
is the extensive bibliography, which also includes links to
freely available software and resources.

Mow for the...
Read the full review »

Published on April 2, 2009 by P. Madkarni

» See more 3 star, 2 star, 1 star reviews
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Optical Character Recognition

Recognizing printed or handwritten texts and converting them
to computer-readable texts

Mobile OCR

Smart Mobile Software
Productivity

E Add to Wishlist
This app is co

mpatible with your device. Offers in-app purchases

Thhh L ¥

8+1 +2029 Recommend this on Google

Select image from

Album Camera -
o Copy to clipboard

Language may refer either to the Eng lish
specifically human capacity for
acquiring and using complex systems
of communication, of Lo a specific Finni
Language: nstance of such a system of rlzcmplex hnish
“ communication. The scientific study
of language in any of ils $enses is
called |E‘:GI§“I{\. ';:é‘ .!Pprﬂ! |r|.s|ol)- Frencn
3000-6000 languages that are spoken
By humans today are the most
salient examples, but natural Hebrew
languages can also be based on
wvisual rather than auditory stirmull,
for example in sign languages and Hindi
wiritten language. Codes and other
kinds of artificially constructed
communication systems such as .
those used for computer Croatian
programming can also be called
languages. A language in this sense is

weetpm Al sione Lar prsnding snd

Convert
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Speech recognition

Recognizing a spoken language and transforming it into a text

Siri.
Your wish is
its command.

Siri lets you use your voice to send

messages, schedule meetings, place
phone calls, and more. Ask Siri to do
things just by talking the way you talk.

Siri understands what you say, knows what
you mean, and even talks back. Siri is so
easy to use and does so much, you'll keep
finding more and more ways to use it.
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Speech synthesis

* Producing a spoken language from a text

(@)

W'B"roadlwa?

TRIBECA.NY.
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Spoken dialog systems

Running a dialog between the user and the system

Siri.
Your wish is
its command.

Siri lets you use your voice to send

messages, schedule meetings, place
phone calls, and more. Ask Siri to do
things just by talking the way you talk.

Siri understands what you say, knows what
you mean, and even talks back. Siri is so
easy to use and does so much, you’'ll keep
finding more and more ways to use it.

Hasso
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Level of difficulties

* Easy (mostly solved)
- Spell and grammar checking
- Some text categorization tasks

- Some named-entity recognition tasks
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Level of difficulties

* Intermediate (good progress)
- Information retrieval
- Sentiment analysis
- Machine translation

- Information extraction

29
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Level of difficulties

 Difficult (still hard)
- Question answering
- Summarization

- Dialog systems

Hasso
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Outline

* Introduction to NLP

* NLP Applications

* NLP Techniques

* Linguistic Knowledge
* Challenges

e NLP course

Hasso
Plattner
Institut



Hasso
Plattner
Institut

Section splitting

32

* Splitting a text into sections

Eur Radlial
D01 10,1007 50 330.0 £.3135.§

Eur Radicl

BREAST

Correlation between three-dimensional ultrasound features
and pathological prognostic factors in breast cancer

Jun Jiang - Ya-qing Chen - Yzhuan Xu - Ming-i Chen -
‘Vin-kai Zivu - Wen-bin Guan - Xiao-jin Wang

Received: 13 Novermber 2013 /Revised: 41 Janunay 3014 A ccepied: 17
) European Society of Ractilogy 2014

Abstract

Objectives Toinvestigare the comelation of three-dimensional
(3D) ultrasound feanures with prognostic factors in invasive
ductal carcinoma.

Methods Surgical rescction specimens of 85 invasive ductal
carcinomas of 85 women who had undergone 3D ultrasound
were included. Marphology features and vascularization per-
fsion en 3D ubrasound were evalutod. Patholagic prognos-
lic factors, including tumour size, histological grade, lymph
node status, oestrogen and progesterone receplor status (ER,
PR), ¢-erbB-2 and ps3 expression, and microvessel density
(MVI) were detemined. Cormelations o 3D ultrasound fea-
tures and prognostic factors were analysed

Results The retraction pattem in the coronal plane had a
significant value as an independent predictor of a small -
mour size (P=0.014), 2 lower histelogical grade (P=0.008)
and posiive ER or PR expression status (P=0.001, 0.044).
The retraction patiern with a hyperceboic ring only existed in
low-grade and ER-posiive tumours. The presence of the
Iyperechoic ring suenghened the ability of he retraction
pattern to prodict a good prognosis of breast cancer. The
increased intra-tumonr vascularization index (VI the mean

1 Jiang " Vg Chen (5) Yoz Xu* ML Chen Yo Zha
Dipartment of Uhmsound, Xinknas Haspial Afflivsed 1o Shanghai
Jiaciong University Schoal of Medicine. 1665 Ko giang Readl
Shmghui 200092, China

email:joychen 12666161 cam

Wob Gunn

Diparumen of Pahalogy, Niria Hospind Affliaed o Shanghai

Jiaciong University Schoal of Medicine 1665 Kon giang Readl,
Shmghui 200092, China

X Wang
Teaching and Research Sectim of Sasistics, Shanghai Jicang
University Schoal af Medicing, 227 Changqing Sonth Roudl,
Shanghui 200025, Chima

Published oaline: 12 April 2014

Felruary 2014

umour vaseularity) reflected a higher histologieal grade (P=

0.025) and had a posifive conelation wify MVD (+=0.530,

P=0001).

Canciusions The retraction pattem and histogram indices of

VI provided by 3D ultrasaund may be useful in predicting

prognostic infomation about breast cancer

Key Paints

 Thweslimensivnal sdrasound can potensally provide prog-
nostic evabution of breast cancer.

 The retueton pastern and yperscheic ring in the coronal
plne suggest pood piognosis

« The ineeaset ditra-imos vascstlpization lex efects o
Iigher hiseogical grade.

 The intra-umoner vaseularsation inde is posidvely corve-
lattedt with micyevessel densiny;

Keywards Breast -Neoplasms -Ulrasound
Three-dimensional - Prognostic factors

Introduction

The three strongest pro gnestie fadtors in imvasive breast ean-
cer are widely aceepied 1o be the size of umeur, hiswhogleal
rade and lymph node stage. The larger tumour size (=2 cm,
high nuclear grade, and lymph node-posiive status ustally
predict the aggressive biologieal beliaviouw with a high recur-
rence rate anda low survival rae. In addition, the tumour size
and lymph nade status greatly influence e choice of opera-
tive procedure and the docision to adminisier neoadjuvam
chemotherapy [1, 2.

Biological markers such s ocstrogen receptors (ER), pro-
gesterone reepiors (PR), human epidermal growth Factor
Toceplor 2 (c-erbB-2) and the p33 index can ko be used for
prediction of medical resiment response and patient progno-
sis. The prosence of ER and PR in breast cancer abvays

Bpingr

determines the application of antihormonal therapy and usu-
ally indicates a good proguosis. Expression of e <rbB-2 or e
1S3 index i a powerful and independent progmostic factor for
lymph node metastasis and wmeur infiltration [1, 3
Microvessel density (MVD) is the cument reference standard
in the characterization of tumeur angiogenesis and has boen
shownto be associricd with tumour growth, invasion, metas-
tasis and disease-specific survival [4]

Three-dimensional {3D) ultrasound can afford add fional
information such as morphology features on the ceronal plane
anda global appearance ofthe miass vascularity, which cannot
be achicved with conventional uhrasound. Therefore, it has
oen Increasingly considered as an imporant imaging modal-
ity for evaluating primary breast cancer, However, so far, 3D
ulrasound has been used mainly to diferentiate benign and
malignant ksions; no between e

detectod and the region of interest had been identified, the
volume box was superimposad and set 1o inclhude the emire
display screcn 50,510 cover the lesion and maximum amount
of nomual sumounding tissue. The sweep angle was adjustal
10 15-29° according o the size o fthe breast lesion. Then the
ultrasound probe washeld stllwith enoughjelly to contact the
skin gently. The volume mode was switched on and the 3D
ultrasound volume was generaed by the automatic rotation of
the mechanical transducer. When the first ultrasound exami-
nation was finished, the power Doppler mode was added for
the second examination and the fixed preinsualled power
Doppler settings used were 0.3 kHz pulse repetition froquen-
ey, “low 1" wall motien filter, ~2.0 gain and high frequency:
The first examination for 3D greyseale imaging took 10-20s
and the second, for 3D power Doppler imaging, ok 25455,

3D uhtrsound features and prognestic factors [5-7], We
fherefore investigated possible conelation between the 30
ultrasound elaracteristies of invasive duenl earcinona with
pathologic prognostic factors to determine whether 3D u hra-
sound eould be useful inthe non-ivasive prognostic evalus-
tion of breast cancer

Materials and methods
Patients

‘This retrospective study wasapproved by the cthical standards
of the insituienal ethics commince, and nformed consen
was obiained from all paticnis.

Erom Septenier 2011 to May 2013, 85 pariens with £
lesions, pathologically proven to be invasive ductal canino-

dependi the size of the tumour, Then the total acquisition
time for 3D ultrasound was abowt 1-2 min. The entire exam-
ination was saved in DICOM format and stored on the hard
disk for further analysis.

Inmge analysis

The 3D ultrasound images were reviewed for this analysis by
another tvo radiologists with 8-10 years of expericnce in
breast ultraseund and characterized by consensus, Inaddition,
the radiol gists had mot performed the data acquisifion and
were blinded to the patients” clinical and mammographic
findings

The ultrasound image was opened by using the 4D View
software. Firsly, the tomographic ultrasound inaging ( TUL)
was used for a slice by slice documentation in the coronal
plane. Then, he volume contrast inaging (VCT) and the
surface render mode were added for better observation of the

i ing tissue. All the oi

ma, were included in this sudy. The fleria were

lactation, preop chemo-
therapies or adjuvant chemotherapics. Patients with a breast
mass larger than 3.0 cm were alsoexcluded bocase more fhan
one 3D volume acquisition was necessary 1 include the
whole lesion plus 3 mm surrounding the breast kesion. All
ptients were femal and aged 26 to 90 yeurs (mean age,
563 years)

Ultrasound exanination

All ultrasound images were obtained with one type of sysiem
(GE Voluson ER Expert, Zipf, Austria) by two radiologists
with 7-12 yearsofexperience in breastultrasound. An 11 LD
linear transducerwith a frequency of 5-12 MHz was used for
2D ubmasound, and a RSP6-16-D dedieted velume trans-
ducer with a frequency of 6-12 MHz was used for 3D
ultrasomd,

Uhrasound examination was performed with paticnts in the
supine position with elevated ams, Once the breast lesion was

A speinges

observed 1o identify the presence of the retraction pattem in
the surrounding tissue and the margin of the lesion. The
retraction pattern wasdefined as the hyperec hoic straight lines
that rdiated perpendicularly from the surface of the solid
nodule, producing astcllar pattem [&, 9]{Fig. 1). The presence
of the retraction pattern was further divided into with or
without a hyperechoie ring, which was displayed as an
echogenic halo ring between the mass and the surrounding
tisue in the coronal plane (Fig. 23]

The 3D power Doppler imaging analyses were perfomed
using a vitual organ computer-aided analysis ( VOCAL yin-
aging program (GE, Zipf, Ausiria), which coukd automatically
calculate the histogram indices of vaseularization index (VI),
flow index (Fl) and vaseularization flow index (VL) VI
represents the vessels in the defined volume by measuring
the number of colour vexels in the region of interest, ic. the
‘mean tumour vascularity; FI represents the average intensity
of flow by measuring fhe mean colour value in the colour
vexels i.e. the mean blood flow volume; VFI represens buh

Eur Raclial

regression modelling tochniques to identify the most signifi-
cant and independent 3D image findings. A P value less than
005 was considered statistical ly significant

Results
Prognostic factors

Inthe cument study group, the surg ical specimens revealed 75
lesions with pure invasive ductal careinoma and the remaining
10 lesions with invasive ductal carcinoma with DCIS eompo-
nents. The mean percentage of the DCIS component in he
lesion was & 104,93 % {range, 2-20 %)

The size of 85 lesions ranged from 5 1o 30 mm, and the
‘mean size was 19.92 mm (SD=7.56 mn). Ofthe 85 tumours,
47 (553 %) were equal to or smaller fan 2 em and 38
{447 %) were larger than 2 em. According 1o the Elston- Ellis
grading sysiem, there were S8 {68.2 %) grade Il fumours and
27{318 %) grade [1L Lymph node metastasis was present in
30135.3 %) patiens. There were S8 (68.2 %) ER pasitive, 54
635 %) PR TO (B2 4 %) cembB-2 and 42
494 %) p S 3-positive tumours

Cormelation between MVD and prognostic faciors

Significantly higher MVD was observed in the larger size
group (P<0.01) and higher grade group (P<0.05). There were
o significant associations between MV D and other pathokog-
ieal faciors (P>0.05) { Table 1).

Correlation between morphokogical features and prognostic
facions

Of fhe 85 breast lesions, 57 (67.1 %) showed the reraction
patiern in the coronal plane of 3D ultrasound. Of these 57
lesions, 17 {208 %) showed the retraction pattem with a
hyperechoic ring and 40 (70.2 %) were without the
hyperechoic ring

The tumour size, histological grade, ER and PR status all
showed significant associations with the presence of the re-
traction patiem (P<0.01) (Table 2), Tumours with the retrac-
tion pariem were significantly more 1kely 1o be small in size,
low grade, ER-positive and PR-positive {Fig. 3). Moreover,
the retraction patiem with a hyperechoic ring, which presenied
as intricately mixed fbrous tissues and infilirating carcinoma
cells on patholo gical specimens, only existed in low-grade and
ER-positive tumours {Fig. 2). The odds ratios o ftumour size,
tumour grade, and ER and PR stitus for paticnts with the
retraction patiern and a hyperechoie ring versis no reraction
patiem were all higher than those with fhe retraction patiern
without a hyperecheic ring versus no retraction panern
{Table 3). The presence of the hyperechoic ring strengthened

Talile 1 Associvtion baween MVD and progastic ficsrs

Prognasic fucsr N Man sD Prakie

Tamaur size (em)

2 47 1930 525

=2 £ 2560 760 aoar
Tumaur grack:

ol 58 1983 555

m El 258 50z Qo021
Lymgh nade

Negative 55 213 0

Pasitive £ 2208 M a9
ER

Negative 1l 2327 536

Pasitive 58 2093 514 asn
PR

Negative £l 250 559

Pasitive £l 1982 5m agez
cehll2

Negative 15 2150 957

Pasitive e 2155 665 avss
s

Negative 4 2313 704

Pasitive az 1963 620 ansy

the ability of the retraction pattem to predict these good
proguoses. However, the lymph node stits and fhe expres-
sion of c-erbE-2 and ps3 showed 1o statistically significant
comelation with the retraction patiem (P=0.05)

As for MVD, hewever, no significant correlation was
found between MWD and the presence of the retraction pattem
on 3D ultrasound (P> 0.05).

Comelation between
factors

For intra-umoral regions, the mean VI, FI and VET of 85
lesions were 684 {range, 0.02-21 61), 3772 {range, 21 81—
53.32) and 2.64 {range, 0.04-9.11), respectively. For shells
with athicknessof 3 mm surounding the breast lesion, the VI,
FI and VFI were 731 {range, 0.14-25.13), 3872 {range,
23.27-56.90) and 288 {range, 0.04-11 O8], respectively.
Compared with the small tumous, the tumour foci with a
diameter greater than 2 em were more likely 1o show a higher
VL inFL inVEL om3mmiV'T and cut3immVEL The mmours
with a high grade or lymph node metastasis had a higher nW,
nVEL outimmV and out ImmV' FT than the tumours with low
grade or lymph node-negative sats. ER-negative umours
had a higher inFl than ER-positive tumours and the umours
with negative expression of PR had a higher inVL inVFI and
out3mmV Fl than PR-pesitive tumours {Table 4)

@ springer



Hasso
Plattner
Institut

Sentence splitting

* Splitting a text into sentences

11 Sentences (= "T-" or "Terminable" units only if independent clauses are puctuated as separate sentences, e.g. "l came and he went"-->"| came. And
he went.")
Average 23.55 words (SD=12.10)

OBJECTIVES: To investigate the correlation of three-dimensional (3D) ultrasound features with prognostic factors in invasive ductal carcinoma.
METHODS: Surgical resection specimens of 85 invasive ductal carcinomas of 85 women who had undergone 3D ultrasound were included.
Morphology features and vascularization perfusion on 3D ultrasound were evaluated.

Pathologic prognostic factors, including tumour size, histological grade, lymph node status, oestrogen and progesterone receptor status (ER,
PR), c erbB-2 and p53 expression, and microvessel density (MVD) were determined.

Correlations of 3D ultrasound features and prognostic factors were analysed.

RRSULTS: The retraction pattern in the coronal plane had a significant value as an independent predictor of a small tumour size (P #8201;=
@ 4), a lower histological grade (P #8201;= 0.009) and positive ER or PR expression status (P #8201;= 0.001, 0.044).

The retraction pattern with a hyperechoic ring only existed in low-grade and ER-positive tumours.

The presence of the hyperechoic ring strengthened the ability of the retraction pattern to predict a good prognosis of breast cancer.

The increased intra-tumour vascularization index (VI, the mean tumour vascularity) reflected a higher histological grade (P #8201;= 0.025) and
had a positive correlation with MVD (r #8201;= 0.530, P #8201;=0.001).

CONCLUSIONS: The retraction pattern and histogram indices of VI provided by 3D ultrasound may be useful in predicting prognostic
information about breast cancer.

KEY POINTS: « Three-dimensional ultrasound can potentially provide prognostic evaluation of breast cancer. « The retraction pattern and
hyperechoic ring in the coronal plane suggest good prognosis. » The increased intra-tumour vascularization index reflects a higher histological
grade. » The intra-tumour vascularization index is positively correlated with microvessel density.

Built by Lextutor, SD function added 18 Nov 2010



Part-of-speech tagging

Assigning a syntatic tag to each word in a sentence

Stanford Parser

Please enter a sentence to be parsed:

Surgical resection specimens of 85 invasive ductal

carcinomas of 85 women who had undergone 3D
ultrasound were included.

A

Language: English - Sample Sentence  Parse
Your query

Surgical resection specimens of 85 invasive ductal carcinomas of 85 women who had
undergone 3D ultrasound were included.

Tagging

Surgical/NNP resection/NN specimens/NNS of/IN 85/CD invasive/JJ
ductal/JJ carcinomas/NNS of/IN 85/CD women/NNS who/WP had/VBD
undergone/VBN 3D/CD wultrasound/NN were/VBD included/VBN ./.

http://nlp.stanford.edu:8080/corenlp/
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Parsing

« Building the syntactic tree of a sentence

Parse

(ROOT
(S
(NP
(NP (NNP Surgical) (NN resection) (NNS specimens))
(PP (IN of)
(NP
(NP (CD 85) (JJ invasive) (JJ ductal) (NNS carcinomas))
(PP (IN of)
(NP
(NP (CD 85) (NNS women))
(SBAR
(WHNP (WP who))
(S
(VP (VBD had)
(VP (VBN undergone)

(NP (CD 3D) (NN ultrasound)))))))))))
(VP (VBD were)

(VP (VBN included)))
(- -)))

Hasso
Plattner
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http://nlp.stanford.edu:8080/corenlp/
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Parsing

« Building the syntactic tree of a sentence

Typed dependencies

nn(specimens-3, Surgical-1)
nn(specimens-3, resection-2)
nsubjpass(included-18, specimens-3)
prep(specimens-3, of-4)
num{carcinomas-8, 85-5)
amod(carcinomas-8, invasive-6)
amod(carcinomas-8, ductal-7)
pobj(of-4, carcinomas-8)
prep(carcinomas-8, of-9)
num(women-11, 85-10)

pobj(of-9, women-11)
nsubj(undergone-14, who-12)
aux(undergone-14, had-13)
rcmod(women-11, undergone-14)
num(ultrasound-16, 3D-15)
dobj(undergone-14, ultrasound-16)
auxpass(included-18, were-17)

root(RO0OT-0, 1included-18)
http://nlp.stanford.edu:8080/corenlp/
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Named-entity recognition

Identifying pre-defined entity types in a sentence

becas Annotate

HIGHLIGHT
Al None

+ Anatomy

v Disorders

¥ Chemicals

v Genes and Proteins
¥ Cellular Components

v Molecular Functions

New to becas? Take the tour »

flammatory responses| remain poorly understood. Chemotactic cytokines, or chemokines, are considered essential recruiters of inflammatory cells  to the fissues -

We assayed chemokine and chemokine receptor expression in DMD muscle biopsies (n =9, average age 7 years) using immunohistochemistry, immunofluorescence, and
in situ hybridization .

couple {CCL2% CCR2 were upregulated on the |blood vessel endothelium| of DMD patients. (CD88 (+) [macrophages| expressed high levels of CXCL8, [CCL2}, and [CCL5 .

Our data suggest a possible beneficial role for CXCR1/2/4 ligands in managing

scle ﬂberm?damage control and tissue regeneration. Upregulation of

@® Load text Annotated 46 concept occurrences in 0.173s.

+ Expand Al = Collapse Al - Toggle All

& Anatomy (12) -]

@ Disorders (4 ) +I-
¥DMD(1) &
% Duchenne muscular dystrophy (1) 4
% infiltration (1) 4

¥ % inflammatory responses (1)

& Chemicals ( 2)

Hasso
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Word sense disambiguation

* Figuring out the exact meaning of a word or entity

Noun 1. tie - neckwear consisting of a long narrow piece of material worn (mostly by men) under a collar and tied in knot at the front; "he stoed in front of the mirror tightening his necktie”; "he wore a vest and
tie"
|necktie
|m, bola tie, bolo, bolo tie - a cord fastened around the neck with an ornamental clasp and worn as a necktie
| bow tie, bow-tie, bowtie - a man's tie that ties in a bow
|four—in-hand - a long necktie that is tied in a slipknot with cne end hanging in front of the other
| neckwear - articles of clothing worn about the neck
|0Id school tie - necktie indicating the school the wearer attended
|str1ng tie - a very narrow necktie usually tied in a bow
|Windsor tie - a wide necktie worn in a loose bow
2. tie - a social or business relationship; "a valuable financial affiliation”; "he was sorry he had to sever his ties with other members of the team”; "many close associations with England”
|affi|iation, tie-up, association
|relatior|shig - a state involving mutual dealings between people or parties or countries

3. tie - equality of score in a contest
|guivalence, par, equality, equation - a state of being essentially equal or equivalent; equally balanced; "on a par with the best"
|M - a tie in tennis or table tennis that requires winning two successive points to win the game
4. tie - a horizontal beam used to prevent two other structural members from spreading apart or separating: "he nailed the rafters together with a tie beam™
|tie beam
|beam - long thick piece of wood or metal or concrete, etc., used in construction

http://www.thefreedictionary.com/tie
38
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Word sense disambiguation

Analysis with definitions(s)

39

Bill Gates has developed an interest/[readiness to give attention] in language technology and yesterday
aguired a 160 % interest/[a share (in a company, business, etc.)] in Torbjorn Lager 's sense disambiguation
technology . Lager will retain a 98 % interest/[a share (in a company, business, etc.)] in the new company ,
which will be based in Goteborg , Sweden . Last year 's drop in interest/[money paid for the use of money]
rates will probably be good for the company . Finally , although all this may sound like an arcane maneuver
of little interest/[quality of causing attention to be given] outside Wall Street , it would set off an
economical earthquake .

These are the six senses of the noun inferest according to the

LDOCE:
|Sense ||Ileﬂnitiﬂn |
Il [readiness to give attention |
2 |quality of causing attention to be given |
3 activity, subject, etc.. which one gives time and attention to |
4 |ladvantage, advancement, or favour |
|5 |a share (in a company, business, etc.) |
l6 |money paid for the use of money |

http://www.ling.gu.se/~lager/Home/pwe_ui.html
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Semantic role labeling

« Extracting subject-predicate-object triples from a sentence

< QENLT @

Semantic Role Labeling Demo

Input Text:

They had brandy in the library .

Click For General Explanation of Argument Labels

Output:

EHSRL HNom H Preposition
owner [AD]

___V:have.03
possession [Al]
Locationin:1({1)

location [AM-LOC]
I |

http://cogcomp.cs.illinois.edu/page/demo_view/srl
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Outline

« Introduction to NLP

« NLP Applications
 NLP Techniques

e Linguistic Knowledge
« Challenges

* NLP course

Hasso
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Phonetics
and
phonology

The study of
linguistic
sounds and
their
relations to
words

http://german.about.com/library/blfunkabc.htm

Das Funkalphabet - German Phonetic Spelling Code

compared to the international ICAO/NATO code
Listen to AUDIO for this chart! (below)

Germany* Phonetic Guide ICAQ/NATO**
A wie Anton AHN-tone Alfa/Alpha
A wie Arger AIR-gehr (1)
B wie Berta BARE-tuh Bravo
C wie Cdsar SAY-zar Charlie
Ch wie Charlotte shar-LOT-tuh (1)
D wie Dora DORE-uh Delta
E wie Emil ay-MEAL Echo
F wie Friedrich FREED-reech Foxtrot
G wie Gustav GOOS-tahf Golf
H wie Heinrich HINE-reech Hotel
I wie Ida EED-uh India/Indigo
J wie Julius YUL-ee-oos Juliet
K wie Kaufmann KOWF-mann Kilo
L wie Ludwig LOOD-vig Lima
AUDIO 1 > Listen to mp3 for A-L
M wie Martha MAR-tuh Mike
N wie Nordpol NORT-pole November
0 wie Otto AHT-toe Oscar
O wie Okonom (2) UEH-ko-nome (1)
P wie Paula POW-luh Papa
Q wie Quelle KVEL-uh Quebec
R wie Richard REE-shart Romeo
S wie Siegfried (3) SEEG-freed Sierra
Sch wie Schule SHOO-luh (1)
B (Eszett) ES-TSET (1)
T wie Theodor TAY-oh-dore Tango
U wie Ulrich OOL-reech Uniform
U wie Ubermut UEH-ber-moot (1)
V wie Viktor VICK-tor Victor
W wie Wilhelm VIL-helm Whiskey
X wie Xanthippe KSAN-tipp-uh X-Ray
Y wie Ypsilon IPP-see-lohn Yankee
Z wie Zeppelin TSEP-puh-leen Zulu

| Hasso
 Plattner
Institut
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Morphology

The study of internal structures of words and how they can be
modified

Parsing complex words into their components

_Aﬁ-\}tllu}ﬁﬁd.'tlut —nl:klﬂ L\
L () : L/ 1{"-{} TN W "«:Jl tﬂ M
|Avru a- h -Ia .tr:m“n Lama 1-Iar-'l |mlz- @ﬂin L‘Q I -smlz
Eurr:.?t -an uuﬂr-ﬂ-’- NEG w‘um-f'w'-‘- we  pni.sf Q@ ace. T

"Are .T:u-- ert o Tt Whiows we ol aoh Euraemuﬂ?

(http://allthingslinguistic.com/post/50939757945/morphological-typology-illustrations-from)
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Syntax

 The study of the structural relationships between words in a

sentence

Parse

(ROOT
(S
(NP
(NP (NNP Surgical) (NN resection) (NNS specimens))
(PP (IN of)
(NP
(NP (CD 85) (JJ invasive) (JJ ductal) (NNS carcinomas))
(PP (IN of)
(NP
(NP (CD 85) (NNS women))
(SBAR
(WHNP (WP who))
(S
(VP (VBD had)
(VP (VBN undergone)

(NP (CD 3D) (NN ultrasound)))))))))))
(VP (VBD were)
(VP (VBN included)))

. .)))

Hasso
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Semantics

* The study of the meaning of words, and how these combine to
form the meanings of sentences

- Synonymy: fall & autumn

- Hypernymy & hyponymy (is a): animal & dog
- Meronymy (part of): finger & hand

- Homonymy: fall (verb & season)

- Antonymy: big & small
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Pragmatics

* Social use of language

 The study of how language is used to accomplish goals, and
the influence of context on meaning.

* Understanding the aspects of a language which depends on
situation and world knowledge.

“Give me the salt!”
or

“Could you please give me the salt?”
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Discourse

« The study of linguistic units larger than a single statement

John reads a book. He borrowed it from his friend.

the 16 states of Germany. With a population of 3.5 million people.”! Berlin is
Germany’s largest cﬂy@ the second most populous city proper and the seventh
most populous urban area in the European Union.! Located in northeastern
Germany on the banks of River Spree@s the center of the Berlin-Brandenburg
Metropolitan Region, which has about & million residents from over 180

nations. PIFIEIE pye m@loﬂatiun in the European Plain, Berlin is influenced by a
temperate seasonal climate. Around one third of th area is composed of
forests, parks, gardens, rivers and lakes.['”]

(http://fen.wikipedia.org/wiki/Berlin)
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Outline

« Introduction to NLP

« NLP Applications
 NLP Techniques

« Linguistic Knowledge
 Challenges

* NLP course
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Paraphrasing

* Different words/sentences express the same meaning

- Season of the year

* Fall
e Autumn

- Book delivery time

* When will my book arrive?
* When will | receive my book?

Hasso
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Ambiguity

* One word/sentence can have different meanings

- Fall

* The third season of the year

* Moving down towards the ground or towards a lower
position

- The door is open.

* Expressing a fact
* A request to close the door

Hasso
Plattner
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> . - Communication tip:
r
@ Phonological ambiguities or Give peas a chance! t

One

of my favourite ways to have fun with communication are

phonological ambiguities.

Phonetics and Phonology

Phonological ambiguities are two or more words which sound the same

and have different
meanings.

Language can contain
ambiguities - and more
than one way to compose a
set of sounds into words.

So listen to yourself: It is
always good to notice a
spoken  sentence often
contains many words which
are (sometimes not)

intended to be heard.

English examples:

there - their

here - hear

plane - plain

Hamburger (Citizens of Hamburg) - hamburger (burger, food)
sea - see

Friday - fry day

weekend - weak end

ice cream - I scream.

new direction - nude erection

new day - nude, eh?

I don't know! - I don't - no!

but - butt

Wait - Weight

psychotherapist - psycho the rapist

You're unconscious Now... - Your unconscious now...
Your students... - You're students...

Two - too - to

Gearman examples:

http://worldsgreatestsmile.com/html/phonological_ambiguity.html

51

Du hast Gewehre. (You have got guns.) - Du hasst Gewehre. (You
hate guns.)
Lehrer (teacher) - leerer (emptier)



52

Syntax and ambiqguity

| saw the man with a telescope.

- Who had the telescope?

Hasso
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(http:/lwww.realtytrac.com/landing/2009-year-end-foreclosure-report.html)
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Semantics

e The astronomer loves the star.

- Star in the sky
- Celebrity

Hasso
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(http://www.businessnewsdaily.com/2023-celebrity-hiring.html)

(http://en.wikipedia.org/wiki/Star#/media/File: Starsinthesky.jpg)
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Discourse analysis

« Alice understands that you like your mother, but she ...

- Does she refer to Alice or your mother?

Hasso
Plattner
Institut
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Outline

* Introduction to NLP

* NLP Applications

* NLP Techniques

* Linguistic Knowledge
* Challenges

* NLP course
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NLP Course

* Home page:

- https://hpi.de/plattner/teaching/summer-term-
2017/natural-language-processing.html

e Lecture
- Monday 11:00-12:30
- HS3

- 3 credit points

Hasso
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Grading

* 60% Project

e 40% Final exam (written)

* You have to pass both of them

Hasso
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Program

(Program is subject to change)

Session Date Topic

1 April 24, 2017 Introduction to Natural Language Processing

2 May 1,2017 (no lecture - Maifeiertag)

3 May 8, 2017 Morphology

4 May 15, 2017 Words and Language Model

5 May 22, 2017 Part-of-Speech Tagging and Syntactic Parsing

b May 29, 2017 Lexical Semantics

7 June 5,2017 (no lecture - Pfingstmontag)

8 June 12,2017 Discourse analysis

9 June 19, 2017 Project: mid-term presentation (15 minutes for each team)

10 June 26,2017  >entiment Analysis

11 July 3,2017 Named-entity Recognition and Information Extraction
12 July 10, 2017 Question Answering and Summarization

13 July 17,2017 Project: final presentation (15 minutes for each team)

14 July 24, 2017 Final exam
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Project

* Development of a NLP application

Information Retrieval
Information Extraction
Text Summarization
Question Answering
Sentiment Analysis
Machine Translation
Etc..

Hasso
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Project

* The application should include following components:
- Syntactic parsing (e.qg., POS tagging)
- Semantics (e.g., NER)

- Discourse analysis

Hasso
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Project

* Any NLP or ML libraries

Stanford Core NLP
NLTK

spaCy

Apache OpenNLP

GATE

SAP HANA (contact me)
R

Weka

TensorFlow

etc.

Hasso
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Project

* Any language
- English, German, etc.
(Check available NLP tools)
* Any text collections
- Social media, Web pages, publications, Wikipedia, etc.
- Benchmarks or newly created datasets

* Any domain

Hasso
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Project

e Teams (2-3 students)

* Send me an email with your proposal (until May 5th, 2017)

* Updates (presentations) on the progress of the project

- Mid-term and final presentation

- Also considered for grading (commitment)
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Course book

* Speech and Language Processing

- Daniel Jurafsky and James H. Martin

- New (3rd) edition: https://web.stanford.edu/~jurafsky/slp3/

-*" Pearson International Edition

.
DANIEL JURAFSKY & JAMES H. MARTIN.
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Deep learning book

* Deep Learning (Adaptive Computation and Machine Learning)

- lan Goodfellow, Yoshua Bengio, Aaron Courville
- The Mit Press, 2017
- http://www.deeplearningbook.org
- NLP in section 12.4
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http://www.deeplearningbook.org/
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Journal and conferences

Journal

Computational Linguistics

Conferences

ACL: Association for Computational Linguistics

NAACL: North American Chapter

EACL: European Chapter

HLT: Human Language Technology

EMNLP: Empirical Methods on Natural Language Processing
CoLing: Computational Linguistics

LREC: Language Resources and Evaluation
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NLP Course

« Contact

- Mariana.Neves@hpi.uni-potsdam.de

- Room V-0.01 (Villa) - appointment under request

* We have a student position for NLP at the EPIC chair!
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