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Overview

- Web Mining & Retrieval: Motivazioni e prospettive
- Web, User-generated contents, Social Media
- The role of learning
- What is Machine Learning?
- Data-driven algorithms: sources of complexity

- Main Applications
- Intelligent Web Search

- User Profiling for Marketing or Brand reputation management
- Web Recommending

- Spoken Dialogue Interaction in Robotics or in Web/mobile
Interfaces



Do you know

More than
4,000 new books

are published every day




A Web of people and opinions

- 31.7% of the more than 200 million bloggers
worldwide blog about opinions on products
and brands (Universal McCann, July 2009)

- 71% of all active Internet users read blogs.

- 2009 Survey of 25,000 Internet users in 50
countries: 70% of consumers trust opinions
posted online by other consumers (Nielsen
Global Online Consumer, 2010).
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Social Media Analytics

- Complex process for Social Media Analytics are
necessary whereas ...
- Communities play a special role in circulating information
- Search is the mostly collective function used (e.g. # in tweets)

- Opinion Mining and Sentiment Analysis are important for
individuals as well as organisations
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WME&R: Motivazioni

- Cos’e’ il Web Mining?
- Perche IR?
- Perché Apprendimento Automatico?

- Quale contributo I'IR fornisce alle tecnologie di
sfruttamento delle informazioni del Web?

- Quali sono le prospettive per I'impiego di tali tecnologie?



Cos’e’ il Web Mining?

- Web Mining attualmente si riferisce ad un insieme di
tecnologie necessarie per lo sfruttamento delle
iInformazioni pubblicamente disponibili nel Web
- Contenuti: dati ma anche ... persone, luoghi, eventi, concetti, ...

- Relazioni:
- Link strutturali
- Collegamenti tematici, concettuali e interpersonali
- Ridondanze/analogie

- Multilingualita
- Trend e comportamenti collettivi
- Opinioni



Perché IR?

- La taglia delle informazioni in gioco pone il problema della
localizzazione

- Accedere in modo automatico e possibile solo
governando il problema di sapere dove si trova una
Informazione rilevante

- La ricerca corrisponde al calcolo di una funzione aleatoria
di mapping tra requisiti e informazione utile




Machine Learning vs IR?

- La eterogeneita delle informazioni produce significativi
effetti di incertezza nel processo di ricerca riguardo ad
aspetti diversi del processo di IR

- Incompletezza della informazione:
- Query brevi come informazione (incomplete) sui fabbisogni informativi

- Ricchezza di dati, formati e modalita di accesso
- | contenuti sono sparsi in diverse forme nei dati
- Requisiti vaghi
- Spesso molte informazioni sono esplicite solo nel contesto
- Aspetti soggettivi
- La rilevanza dipende dallo user e non solo dal contenuto
- Tempestivita ed autorevolezza



ML vs. IR

- La pervasivita degli elementi di incertezza rende
Impraticabile la ricerca di soluzioni esaustive (ottimi
globali)

- “Finding diamonds in the rough”
(Fan Chung, UCSD)




ML vs. IR

- Le tecniche di ML propongono una ampia serie di
algoritmi, strategie e tecniche per la produzione
di soluzioni sub-ottime effettive

- Nel processo di learning | dati suggeriscono la
Ipotesi risolutiva per la funzione di mapping

- Tale ipotesi e attesa migliorare la prestazione
complessiva del sistema di base

- Accuratezza
- Efficienza computazionale



Machine Learning

- (Langley, 2000): 'Apprendimento Automatico si occupa
del meccanismi attraverso | quali un agente intelligente
migliora nel tempo le sue prestazioni P nell’effettuare un
compito C.

- La prova del successo dell’apprendimento e quindi nella
capacita di misurare I'incremento AP delle prestazioni
sulla base delle esperienze E che I'agente € in grado di
raccogliere durante il suo ciclo di vita.

- La natura dell’apprendimento e quindi tutta nella
caratterizzazione delle nozioni qui primitive di compito,
prestazione ed esperienza.



Esperienza ed Apprendimento

- L'esperienza, per esempio, nel gioco deqli
scacchi puo essere interpretata in diversi modi:

- | dati sulle vittorie (e sconfitte) pregresse per valutare la
bonta (o0 la inadeguatezza) di strategie e mosse
esequite rispetto all'avversario.

- valutazione fornita sulle mosse da un docente esterno
(oracolo, guida).

- Adeguatezza dei comportamenti derivata dalla auto-
osservazione, cioe dalla capacita di analizzare partite
dell'agente contro se stesso secondo un modello
esplicito del processo (partita) e della sua evoluzione
(comportamento, vantaggi, ...).



ML: una introduzione visuale

- See URL: http://www.r2d3.us/visual-intro-to-machine-
learning-part-1/2imm mid=0d76b4&cmp=em-data-na-na-
newsltr 20150826



http://www.r2d3.us/visual-intro-to-machine-learning-part-1/?imm_mid=0d76b4&cmp=em-data-na-na-newsltr_20150826

Algoritmi di Apprendimento

- Funzioni logiche booleane, (ad es., alberi di decisione).
- Funzione di Probabilita, (ad es., classificatore Bayesiano).

- Funzioni di separazione in spazi vettoriali
- Non lineari: KNN, reti neurali multi-strato,...
- Lineari, percettroni, Support Vector Machines,...

- Trasformazioni di spazi. embeddings, analisi spettrale



Apprendimento senza supervisione

- In assenza di un oracolo o di conoscenze sul task
esistono ancora molti modi di migliorare le proprie
prestazioni, ad es.

- Migliorando il proprio modello del mondo (acquisizione/discovery
della conoscenza)

- Migliorando le proprie prestazioni computazionali (ottimizzazione)



Apprendimento senza supervisione

- Esempio:

- una collezione mp3 puo essere organizzata in generi attraverso |l
raggruppamento di brani simili secondo proprieta audio (clustering):
tale organizzazione e naturalmente gerarchica

- Il miglioramento avviene quindi almeno rispetto agli algoritmi di
ricerca: la organizzazione gerarchica consente di esaminare solo |
membri dell’insieme in alcune classi (i generi).
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Web IR?

- | processi di IR studiati in domini antecedents
all'affermarsi del Web debbono essere estesi ed
adattati rispetto alla maggiore ricchezza ed al
problemi maggiori che tali scenari presentano
- Complessita strutturale: contenuti, topologia e uso
- Affidabilita dell'informazione
- Multimodalita, Multimedialita
- Partecipazione (aspetti sociali)



Web IR

- Processing Web data: content detection, link detection, ...
- Web Crawling
- Web Search: indici, link analysis

- Ranking: weighting contents, links and formats, authority,
timeliness

- Meta-search
- Link Analysis



Prospettive delle tecnologie WM&R

- Crescita esponenziale della taglia dei problemi

- Crescente interesse verso processi di IR agent
su dati complessi (multimediali, sociali)

- Web partecipativo: Web 2.0
- Ruolo crescente della mediazione degli strumenti
iInformatici
- Software as a Service
- Personalizzazione

- Big Data challenges:

- Scala
- Opacita Semantica



Information, Web and the language
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Information, Web and language
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Benefits of a data-driven approach

- Very effective learning algorithms available (e.g. Support
Vector Machines)

- The ML technology is portable while imperative coding is
task (i.e. scenario) specific

- Very accurate solutions can be obtained

- Gathering training data much less expensive than rule
coding

- In dynamically evolving scenarios, incremental refinement
of the system only consjsts in re-training

"l was just ... er, conserving encegy!”
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Data Mining: perspectives and benefits

- Technical advantages
- Self adaptivity to changing operational conditions (i.e. domain)
- Better SW management and incremental maintenance

- More flexibility for special-purpose versioning:
- No need for re-engineering or independent software developments
- Just new domain-specific examples are needed

- Cost benefits

- The data-driven approach has been shown to reduce the development
costs up to 80-90% in several NLP tasks

- Market benefits
- Reduced time-to-market

- Competitive advantages: the lack of similar products makes the
system targeted strongly competitive solutions



UK Internet visits to Social Networks and Search Engines
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WEB MINING & RETRIEVAL,
a.a. 2015-16

Moduli

Argomenti

Basic ML

Introduzione all'algoritmica di ML
Probabilita e Metriche di similarita.
Classificazione mediante algoritmi di base

Lezioni

Introduzione al Corso, ed al WM&R.

Richiami ai metodi base di ML. Metodi Supervised vs. Unsupervised.

Metodi probabilistici e generativi. Naive Bayes.

Esercitazione. Decision Trees. Intro Weka (1)

Metodi algebrico-lineari. Metriche e similarita semantica.

Clusering and Probabilistic methods

Introduction to clustering algorithms.
Generative Models. HMMs

Esercitazione. Metodi avanzati di Clustering. Uso di Weka (2)

From PAC learnability to SVM

methods

PAC learnability. VC-dimension. SVMs. Kernel

PAC Learnability. Perceptron

SVM. Hard Margin.

Soft margin SVM. La Nozione di Kernel.

Kernel polinomiali e RBF. Sequence & Tree Kernels.

Use of Tree and Sequence Kernels in KELP

Advanced ML topics: Neural Networks

Semi-supervised learning: ensemble
methods, active learning, EM.
On-line learning: Passive-Aggressive.
Deep Neural netork architectures.

Improving ML settings: Semisupervised Extensions

Improving ML settings: On-line Learning con esercitazione

From neural networks to deep learning: perceptrons and MLP

Deep Learning over MLPs. Recurrent Neural Networks.

Adopting Convolutional Neural Networks on images, ....

Basic IR topics

Ad hoc IR. Text Classification.
IR models for texts and queries.
Lexical Resources for IR.

IR tradizionale. Paradigmi e Architettura.

IR tradizionale. Modelli algebrico-lineari

Query Operations/Expansion - Automatic Global Analysis - Thesaurus/SA

Advanced IR topics

Dimensionality Reduction for IR.
Distributional Semantic models for IR.
Word Embeddings with NNs.

Latent Semantic Analysis. LSA.

Latent Semantic Kernels & Semantic Kernels. Wordspaces

Word Embeddings through Neural Networks.

Word Space Exercise

Web Information Retrieval

Web Applications & IR. Web search and
Crawling.
Random surfer models: Google PageRank

Introduzione al web and Social Medi Analysis

Web Search: Rango e Relevance: PageRank. HITS

Thematic Web Crawling project: Development of an indexed Web dump

HITS. Web Crawling

Social Media Analytics (*)

IR in Social Media. Community detection.
User profiling and Recommending.
Sentiment and Emotion Analysis.

Social Media Analysis: Community Detection

Opinion Mining e Sentiment Analysis: the task

Introduzione all’OM & SA: Twitter as a case study

Development of a SA tool

Social Media Analysis: Recommending

Statistical Natural Language Processing (*)

Standard Natural Langauge Processing.
Statistical Parsing. Evaluation of Statistical
NLP tools.

Richiami ai metodi di Elaborazione del Linguaggio Naturale: il TAL

Risorse: Corpora, Lessici, Grammatiche e Basi di Conoscenza per il TAL.

HMM-based POS tagging.

Esercitazione: Stanford NLP chain. Evaluation.




WEB MINING & RETRIEVAL,
a.a. 2015-16

Moduli

Basic ML

Argomenti

Introduzione all'algoritmica di ML.
Probabilita e Metriche di similarita.
Classificazione mediante algoritmi di base

Lezioni

Introduzione al Corso, ed al WM&R.

Richiami ai metodi base di ML. Metodi Supervised vs. L
Metodi probabilistici e generativi. Naive Bayes.
Esercitazione. Decision Trees. Intro Weka (1)

Metodi algebrico-lineari. Metriche e similarita semanti

Clusering and Probabilistic methods

Introduction to clustering algorithms.
Generative Models. HMMs

Esercitazione. Metodi avanzati di Clustering. Uso di W

From PAC learnability to SVM

PAC learnability. VC-dimension. SVMs. Kernel
methods

PAC Learnability. Perceptron

SVM. Hard Margin.

Soft margin SVM. La Nozione di Kernel.

Kernel polinomiali e RBF. Sequence & Tree Kernels.
Use of Tree and Sequence Kernels in KELP

Advanced ML topics: Neural Networks

Semi-supervised learning: ensemble
methods, active learning, EM.
On-line learning: Passive-Aggressive.
Deep Neural netork architectures.

Improving ML settings: Semisupervised Extensions
Improving ML settings: On-line Learning con esercitaz
From neural networks to deep learning: perceptrons ai
Deep Learning over MLPs. Recurrent Neural Networks.
Adopting Convolutional Neural Networks on images,

Basic IR topics

Ad hoc IR. Text Classification.
IR models for texts and queries.
Lexical Resources for IR.

IR tradizionale. Paradigmi e Architettura.
IR tradizionale. Modelli algebrico-lineari

Query Operations/Expansion - Automatic Global Analy.

Dimensionality Reduction for IR.

Latent Semantic Analysis. LSA.
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Clusering and Probabilistic methods

Introduction to clustering algorithms.
Generative Models. HMMs

Esercitazione. Metodi avanzati di Clustering. Uso di Weka (2

From PAC learnability to SVM

PAC learnability. VC-dimension. SVMs. Kernel

methods

PAC Learnability. Perceptron

SVM. Hard Margin.

Soft margin SVM. La Nozione di Kernel.

Kernel polinomiali e RBF. Sequence & Tree Kernels.
Use of Tree and Sequence Kernels in KELP

Advanced ML topics: Neural Networks

Semi-supervised learning: ensemble
methods, active learning, EM.
On-line learning: Passive-Aggressive.
Deep Neural netork architectures.

Improving ML settings: Semisupervised Extensions
Improving ML settings: On-line Learning con esercitazione
From neural networks to deep learning: perceptrons and MLI
Deep Learning over MLPs. Recurrent Neural Networks.
Adopting Convolutional Neural Networks on images, ....

Basic IR topics

Ad hoc IR. Text Classification.
IR models for texts and queries.
Lexical Resources for IR.

IR tradizionale. Paradigmi e Architettura.
IR tradizionale. Modelli algebrico-lineari

Query Operations/Expansion - Automatic Global Analysis - Th

Advanced IR topics

Dimensionality Reduction for IR.
Distributional Semantic models for IR.
Word Embeddings with NNs.

Latent Semantic Analysis. LSA.

Latent Semantic Kernels & Semantic Kernels. Wordspaces
Word Embeddings through Neural Networks.

Word Space Exercise

Web Information Retrieval

Web Applications & IR. Web search and
Crawling.
Random surfer models: Google PageRank

Introduzione al web and Social Medi Analysis

Web Search: Rango e Relevance: PageRank. HITS

Thematic Web Crawling project: Development of an indexe
HITS. Web Crawling

Social Media Analytics (¥)

IR in Social Media. Community detection.
User profiling and Recommending.
Sentiment and Emotion Analysis.

Social Media Analysis: Community Detection
Opinion Mining e Sentiment Analysis: the task
Introduzione all’OM & SA: Twitter as a case study
Development of a SA tool

Social Media Analysis: Recommending

Statistical Natural Language Processing (*)

Standard Natural Langauge Processing.
Statistical Parsing. Evaluation of Statistical
NLP tools.

Richiami ai metodi di Elaborazione del Linguaggio Naturale: il
Risorse: Corpora, Lessici, Grammatiche e Basi di Conoscenza |
HMM-based POS tagging.

Esercitazione: Stanford NLP chain. Evaluation.




Laboratori del Corso

- Nella’'mbito del Laboratori agli studenti saranno resi
disponibili:
- Piattaforme di Machine Learning: Weka, R, KELP
- Motori di Ricerca: Lucene, Terrier

- Strumenti di Al per I'elaborazione dei testi:
- Recursive Neural Networks per I'apprendimento di lessici vettoriali
- Parser grammaticali di linguaggi naturali (ita,eng)
- Ambienti di Enterprise Semanic Search su Web



Kelp: Java-based kernel framework

Semantic Analytics Group @ Uniroma2

SAG is the Semantic Analytics Group at the University of Rome, Tor Vergata

People Research Teaching Publications Projects Demo & Software Contacts

Autentication

KeLP (Kernel-based Learning Platform)

KeLP (Kemel-based Learning Platform) is a machine learning platform developed within the
SAG group. It is entirely written in Java and it is strongly focused on Kernel Machines. It
includes different Online and Batch Learning and Classification algorithms, Kernel functions, = SAG's KeLP team ranked first at the
ranging from vector-based to structural kernels. KeLP allows to build complex kernel SemEval 2016 Community Question

i ; Answering Task February 16, 2016
machine based systems, leveraging on the Java language and on a JSON interface to store
and load classifiers configurations as well as to save the models to be reused. = KeLP 2.0.2 released! February 16, 2016

For a deeper look, you can visit What's inside KeLP page. = KelP 2.0.1 released January 13, 2016

= The ECIR 2016 paper has been
accepted! December 30, 2015

Downloads

m KelP 2.0.0 released December 4, 2015
KeLP is released under Maven. To use it, please refer to the Installation page

= SAG with Reveal @ Maker Faire 2015,
To download KeLP source code you can go to the github KeLP page. Romet! October 16, 2015

https://github.com/SAG-KeLP

http://sag.art.uniroma2.it/demo-software/kelp/



KELP applications: cQA

General Description Subtasks Data and Tools Important Dates @ Results Call for Papers

SemEval-2016 Task 3

Task 3: Community Question Answering & Contact Info

Organizers
Building on the success of SemEval 2015 Task 3 "Answer Selection in Community Question Answering”
(see the task description paper), we propose an extension, which covers a full task on Community » Preslav Nakov, Qatar Computing
Question Answering (CQA) and which is, therefore, closer to a real application (see, e.g., Qatar Living Research Institute, HBKU
forum). * Lluis Marquez, Qatar Computing

Research Institute, HBKU

» Alessandro Moschitti, Qatar
Computing Research Institute, HBKU

» Walid Magdy, Qatar Computing
Research Institute, HBKU

» James Glass, CSAIL-MIT

» Bilal Randeree, Qatar Living

CQA systems are gaining popularity online. Such systems are seldom moderated, quite open, and thus
they have little restrictions, if any, on who can post and who can answer a guestion. On the positive
side, this means that one can freely ask any question and expect some good, honest answers. On the
negative side, it takes effort to go through all possible answers and to make sense of them. For
example, it is not unusual for a question to have hundreds of answers, which makes it very
time-consuming for the user to inspect and to winnow through them all. The present task could help

to automate the process of finding good answers to new questions in a community-created discussion email : semeval-

forum (e.g., by retrieving similar guestions in the forum and by identifying the posts in the answer cqa@googlegroups.com
threads of those similar questions that answer the original question well).

In essence, the main CQA task can be defined as follows: 29 Other Info

"given (i) a new guestion and (ii) a large collection of question-comment threads created by a | Announcements

user community, rank the comments that are most useful for answering the new question”
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SUper_team-contrastive2 76.97 B7.89 8458 7431 5636 64.10 7434
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ICLO0 Institute of C 7  SLS-primary 76.33; 8730, 8299, 6036; 6772 6383; 68817
ICRC-HIT Intelligence € ECNU-contrastive2 75.71 86.14 £253 63.60 66,67 63.10 T0.95
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overfitting University of ECNU-contrastivel T1.34 8339 7862 66.95 41.31 51.09 67.86
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SemanticZ Sofia Univers .
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QAIllT-contrastive | 61.80 75.12 69.76 4985 5094 5039 59.24
UH-PRHLT  Pattern Recoy - =
N . Baseline 1 (IR) 59.53 TLED 6753 — — — —
Universitat P .
UniMelb The Uni i Baseline 2 (random) 5280 s6352  S&TI 056 7457 5255 4526
mile e Universt! Tal Baseline 3 (all ‘true’) — — — 06t 10000 5780 4064
UPC_USMBA Universitat P« shc Baseline 4 (all “false’) . . o - - - 59.36

ca

& Table 1: Subtask A, English (Question-Comment Similarity): results for all submissions. The first col-

umn shows the rank of the primary runs with respect to the official MAP score. The second column contains
the team’s name and its submission type (primary vs. contrastive). The following columns show the results
for the pnmary. and then for other. unofficial evaluation measures. The subindices show the rank of the




Natural Language Parsing tool: RevNLT

2 UK Economy News Headlines - FT.com - Mozilla Firefox
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Z} PrestoSpace Publication Platform - Microsoft Internet Explorer

File Modifica Visualizza  Preferiti  Strumenti 2
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Info I Transcription I Semantic Analysis Content Analysis Search
00:06:36 charmonix america dove perde forza ma fa sempre paura |' uragano di mallarme'italia andiamo nel centro
00:06:41 che in florida riguardasse cento km di costa sull' atlantico si e' formata nel frattempo un' altra tempesta tropicale

ha lasciato una rl\nera messicana dello jucker puntando verso la florida I' uragano delle corde wilma il dodicesimo ciclone di una stagione ecc:
00:06:52 dell' atmosfera piu' di qualcuno lavatrici su strada a festeggiare lo scampato pericolo mentre dall' altra I' emergenza ha segnato I' inizio dei sz
scarseggiano cibo e acqua si e' costretti a fare i conti con la sopravvivenza ad attraversare gueste strade inondate sferzata dal

00:07:22 ' vento 'Ia pioggia per ragagiungere i centri della croce rossa vengono distribuiti ieri alla popolazione dino_ l_’isi ma ha lasciato otto vittime soltante

migliaia di casi devastato la rete ospedaliera abbattuto centrali elettriche che ha causato danni a un milione di persone in florida e' attesa per
00:07:44 e nelle isole di kiss e' gia' iniziata la grande fuga non bastasse sull' atlantico a sud di porto rico si e' formata falla venti dihemingway le
00:07:52 nessuna tempesta tropicale della stagione |la buona notizia che dovrebbe essere innocua la brutta notizia che la stagione degli uragani
00:07:59 non e' ancora finita nulla fino al trentanove e ¢’ e' stato una sciagura

U
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Other Classification
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Other Classification
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Other Classification

Other Classification

Other Classification
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Other Classification =2
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Other Classification
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Other Classification - ¢ A
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Giustizia, Criminalita’ e Sicurezza

Other Classification

Other Classification

8% Musica e Spettacolo
R sport

L crAr




Vector Spaces for Lexical Semantics

eni  n#EQ,.FES
rextra;  n#o, 780

abn:in#0.754 montedison: ;n#0. 764

amro; ;n#0.763
bpl::n#0.812

bl n#Q.B32 cirio:  n#0, 754

paschi;:n#0.816
cirio: #0770

Unicredit::n#0.832 plels s 0877

capitalia;: j#0.787
unicredito:  n#0, 785

capitalia; ;n#0.855

sanpaoclo;  n#0.795
antonveneta:: j#0.768

mediocbanca;  n#Q, 795




Spaces for NL predicates

DoOCUMENTS
CHANGE_POSITION_ON_A_SCALE
( AMBIENT_TEMPERATURE  PREDICAMENT
CONTAINERS CLOTHING MANIPULATION
VEHICLE
VEHICLE HosTILE
- roar
crash.n sound
SounDs ( blast boom
SOUNDS
IMPACT toll
QuaANTITY Ll noise
CHANGE_POSITION_ON_A | clash
ATTACK crunch
TEXT

SENSATION



Sperimentazioni attive su http://mscoco.org/

cocodataset@outlook.com

Common Objects in Context Home People Explore External

MS COCO image and annotations COCO-Text annotations O O
1 "R = e Xt
g \ =3 s Engien
i "o onal
H
H

s COCO-Text is for both text detection and recognition. The dataset
annotates scene text with transcriptions along with attributes such
S as legibility, printed or handwritten text.

FM-IQA

The Freestyle Multilingual Image Question Answering (FM-IQA)
dataset contains over 120,000 images and 250,000 freestyle
Chinese question-answer pairs and their English translations.

VOA

VQA is a new dataset containing open-ended questions about
images. These questions require an understanding of vision,
language and commonsense knowledge to answer.
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