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An overview of Natual Language Processing
https://monkeylearn.com/blog/definitive-guide-natural-language-processing/
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NLP is everywhere even if we don’t know it

One thing that amazes me about Natural Language Processing is that although the
term is not as popular as Big Data or Machine Learning, we use NLP applications or
benefit from them everyday. Here are some examples of NLP applications widely
used:

Machine translation

Maybe you have already used machine translation and it seems a natural feature to
you by now. The globe icon in Twitter or the translate links in Facebook posts, in
Google and Bing search results, in some forums or user review systems.

We are a long way from the story about the spirit and the vodka, but the quality of
the translations is fluctuating and sometimes is not that good. Machine translation
works very well in restricted domains, that is when the vocabulary and the idiomatic
constructions are mainly known. It can, for example, significantly cut the costs when
it comes to translating technical manuals, support content or specific catalogs.



Wincenty Lutoslawski, 1863-1954
coined the term “stylometry”

Source: https://commons.wikimedia.org/wiki/Main_Page
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‘If handwriting can be
so exactly determined
as to afford certainty

as to its identity, so also
with style, since style is
more personal and
characteristic than
handwriting’

The Origin and Growth
1897 (p. 60)

Source: https://archive.org/details/origingrowthofplO0lutoiala



Modern stylometry: relationship between
text style and meta characteristics

writing style: patterns of word usage,
especially function (‘stop’) word usage

meta characteristics: text author, gender, chronology, time
period, identity, etc.



https://www.nytimes.com/2017/07/06/upshot /the-word-choices-that-explain-why-jane-austen-endures.ht ml

Jane Austen’s novels, plotted here along with 125 other British works of narrative fiction published between 1710 and 1920, have a vocabulary that focuses on the abstract

more than the physical, and on the quotidian more than the melodramatic.
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"Function’ or ‘Stop’ words in Jane Austen, Pride and Prejudice

It is a truth universally acknowledged, that a single man in
possession of a good fortune, must be in want of a wife. However
little known the feelings or views of such a man may be on his first
entering a neighbourhood, this truth is so well fixed in the minds
of the surrounding families, that he is considered the rightful
property of some one or other of their daughters.

“My dear Mr. Bennet,"” said his lady to him one day, “have you
heard that Netherfield Park is let at last?”

Mr. Bennet replied that he had not.

“But it is,” returned she; “for Mrs. Long has just been here, and
she told me all about it."

Mr. Bennet made no answer.

“Do you not want to know who has taken it?" cried his wife
impatiently.

“You want to tell me, and | have no objection to hearing it."
This was invitation enough.



Romeo and Juliet: A word cloud (of mostly stop or function words)




word frequency

Zipf’s 15t Law: Rank-Frequency dependence

Patterns of usage of the most frequent
words ---- the function words --- reveal
the author’s “fingerprint”

Rank/frequency dependence (Zipf's law)

Prepositions: of, at, in, without, between.

- Pronouns: he, they, anybody, it, one.

Determiners: the, a, that, my, more, much, either, neither.
Conjunctions: and, that, when, while, although, or.
Auxiliary: verbs be (is, am, are), have, got, do.

Particles: no, not, nor, as.

—— such as modern English
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Stylometry: usually beginning with a table of frequencies

Milton Milton Keats Patmore Browning
Samson Paradise Hyperion Eros Bishop
“the” 4 57 4.24 4.25 4.19 4.47
“to” 3.11 3.29 3.43 3.14 3.71
“and” 3.19 3 3.08 2.85 2.81
“of " 2.6 3 2.63 2.43 2.86
“1" 2.17 2.2 2.13 2.42 2.22
“a” 2.24 1.92 1.92 2.21 1.92
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The mystery of Mr. Galbraith and The Cuckoo’s Calling

#1 NATIONAL BES

CORMORAN STRIKE
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“Propulsive Sspense. ...A highly enterf@lining b
-New York Times




Reassessing authorship of the Book of
Mormon using delta and nearest

shrunken centroid classification*®
Matthew L. Jockers; Daniela M. Witten; Craig S. Criddle

Lit Linguist Computing (2008) 23 (4): 465-491.
DOI: https://doi.org/10.1093/llc/fqn040
Published: 06 December 2008

Abstract

Mormon prophet Joseph Smith (1805-44) claimed that more
than two-dozen ancient individuals (Nephi, Mormon, Alma,
etc.) living from around 2200 BC to 421 AD authored the Book of
Mormon (1830), and that he translated their inscriptions into
English. Later researchers who analyzed selections from the
Book of Mormon concluded that differences between selections
supported Smith's claim of multiple authorship and ancient
origins. We offer a new approach that employs two classification
techniques: ‘delta’ commonly used to determine probable
authorship and ‘nearest shrunken centroid’ (NSC), a more
generally applicable classifier. We use both methods to
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growing power of the computer and the ready availability of machine- S A A B T
readable texts are transforming modern stylometry, which has now attracted
the attention of the media. Stylometry's interaction with more traditional
literary scholarship is also discussed.
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Opinion mining and sentiment analysis

B Pang, L Lee - Foundations and Trends® in Information ..., 2008 - nowpublishers.com
Abstract An important part of our information-gathering behavior has always been to find out
what other people think. With the growing availability and popularity of opinion-rich
resources such as online review sites and personal blogs, new opportunities and

Cited by 6223 Related articles All 44 versions Cite Save More

Recognizing contextual polarity in phrase-level sentiment analysis

T Wilson, J Wiebe, P Hoffmann - ... of the conference on human language ..., 2005 - dl.acm.org
Abstract This paper presents a new approach to phrase-level sentiment analysis that first
determines whether an expression is neutral or polar and then disambiguates the polarity of

the polar expressions. With this approach, the system is able to automatically identify the

Cited by 2362 Related articles All 25 versions Cite Save

A :
based on minimum cuts
B Pang, L Lee - Proceedings of the 42nd annual meeting on ..., 2004 - dl.acm.org

Abstract Sentiment analysis seeks to identify the viewpoint (s) underlying a text span; an
example application is classifying a movie review as" thumbs up" or" thumbs down". To
determine this sentiment polarity, we propose a novel machine-learning method that applies
Cited by 2425 Related articles All 30 versions Cite Save

[poF] Twitter as a corpus for sentiment analysis and opinion mining.

A Pak, P Paroubek - LREc, 2010 - crowdsourcing-class.org

Abstract Microblogging today has become a very popular communication tool among

Internet users. Millions of users share opinions on different aspects of life everyday.
Therefore microblogging web-sites are rich sources of data for opinion mining and sentiment
Cited by 1830 Related articles All 16 versions Cite Save More

Sentiment analysis and opinion mining

B Liu - Synthesis lectures on human language technologies, 2012 - morganclaypool.com
Abstract Sentiment analysis and opinion mining is the field of study that analyzes people's
opinions, sentiments, evaluations, attitudes, and emotions from written language. It is one of
the most active research areas in natural language processing and is also widely studied in
Cited by 2485 Related articles All 27 versions Cite Save More

roF] SentiWordNet 3.0: An Enhanced Lexical Resource for Sentiment Analysis
and Opinion Mining.

S Baccianella, A Esuli, F Sebastiani - LREC, 2010 - researchgate.net

Abstract In this work we present SENTIWORDNET 3.0, a lexical resource explicitly devised

for supporting sentiment classification and opinion mining applications. SENTIWORDNET

3.0 is an improved version of SENTIWORDNET 1.0, a lexical resource publicly available for

Cited by 1509 Related articles All 18 versions Cite Save More
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Where text mining usually begins:

Tokenization --- the process of breaking up a text
into units of analysis, whether characters, words,
sentences, or paragraphs....



Where stylometry (usually) begins: table of frequencies

Milton Milton Keats Patmore Browning
Samson Paradise Hyperion Eros Bishop
“the” 4.57 4.24 4.25 4.19 4.47
“to” 3.11 3.29 3.43 3.14 3.71
“and” 3.19 3 3.08 2.85 2.81
“of " 2.6 3 2.63 2.43 2.86
“1" 2.17 2.2 2.13 2.42 2.22
“a” 2.24 1.92 1.92 2.21 1.92
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Where stylometry (usually) begins: table of frequencies
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Table of calculated distances

Milton Milton Keats Patmore Browning
Samson Paradise Hyperion Eros Bishop
Milton
Samson 0 0.9839 1.12 1.0493 1.0864
Milton
Paradise | 0.9839 0 1.0891 1.089 1.1047
Keats
Hyperion 1.12 1.0891 0 1.128 1.11
Patmore
Eros 1.0493 1.089 1.128 0 1.1128
Browning
Bishop 1.0864  1.1047 1.11 1.1128 0




Explanatory approach: Multidimensional Scaling
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Cluster analysis: 100 MFWs
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Quick Notes:
Cluster method in stylo() is hierarchical clustering.

Distances metrics: Burrow’s Delta (classic Delta) is Manhattan distance on standardized (z
distributed) scores.

Other metrics: Euclidean.

Consult the stylo() manual for further info....And Google!



Brief overview of sentiment analysis: extraction of an author’s emotional
intent from a text

Popular Emotional Lexicon: Mohammad’s NRC
Dictionary of crowd-sourced terms associated with 8 emotional states, from theory of
psychologist Robert Plutchik:

1) anger

2) fear

3) sadness

4) disgust

5) surprise

6) anticipation
7) trust

8) joy

In the bag of words approach, a text’s sentiment is scored by the presence of words
associated with an emotional state. http://saifmohammad.com/WebPages/NR C-Emotion-Lexicon.htm




