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CSCI 4152/6509 — Natural Language Processing

Lecture 2: Sources of Difficulty of NLP, Course Project

Location: LSC—Common Area C238 Instructor: Vlado Keselj
Time: 10:05 – 11:25

Previous Lecture

– Syllabus and web site review
– Course Introduction

Introduction to NLP
– Definition of NLP
– Some NLP applications
– NLP as a research area
– Short history of NLP
– NLP methodology overview
– Levels of NLP

2.6 Why is NLP Hard?

Since the start of NLP it has been known to be deceptive in term of difficulty of the major NLP tasks, such as
machine translation or question answering. It is relatively easy to build toy systems that can perform these tasks
successfully on small examples, and they give appearance that scaling up to a large domain will not be difficult.
However, very often scaling up these systems to a usable coverage of examples has proven not only to require much
more time but actually impossible due to emerging complexities. We will try to here to explain some main sources
of this hidden difficulty of NLP.

NLP is Generally Hard

– NLP problems were tackled since 1950s
– progress has been surprisingly slow and difficult

– Some external evidence of why NLP would be hard:
– Turing test (imitation game)
– Evidence from neuro-science:

“A defining difference between man and non-human primates has been found in the circuitry of brain
cells involved in language, according to researchers at the Medical College of Georgia.”

https://www.sciencedaily.com/releases/2001/09/010905071926.htm

Some Computational Reasons that NLP is Hard

1. highly ambiguous
– not easy to program disambiguation

2. vague (the principle of minimal effort)
– not easy to program the context and a priori knowledge

3. universal (domain independent)

September 11, 2022, CSCI 4152/6509 http://web.cs.dal.ca/˜vlado/csci6509/

https://www.sciencedaily.com/releases/2001/09/010905071926.htm
http://web.cs.dal.ca/~vlado/csci6509/
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– not easy to program general knowledge representation
All of these require reasoning (inference)

Ambiguities at Many Levels of NLP

– phonological and phonetical ambiguity
– syntactic ambiguity
– semantic ambiguity: lexical and higher level
– pragmatic ambiguity
– discourse ambiguity (e.g., referential ambiguity)

Phonological Ambiguities

– For example, the following words sound the same:
– two and too, sometimes even to
– would and wood
– there and their
– it’s and its
– sea and see
– I scream and ice cream

Syntactic Level Ambiguity

Let us consider the following sentence for example: Time flies like an arrow. A obvious meaning is that time is
passing quickly. However, if we consider the sentence in the following extended context: Time flies like an arrow,
and fruit flies like a banana. another possible meaning becomes apparent. This meaning states that there exists a
kind of insects called fruit flies and they like to eat arrow fruit. These two meanings correspond to two different
syntactic interpretations of the sentence, which can be represented as the following two parse trees:

Time arrow.like anflies

N V P D N

NP

NP

PP

VP

S

Time arrow.like anflies

N N V D N

NP

VP

NP

S

The following are some similar examples of syntactic ambiguity:

– Swat flies like ants.
– I saw a man with a telescope.
– I made her duck.
– I bought a computer with a smart card.
– The cow was found by a stream by a farmer.
– Flying planes can be dangerous.
– They are hunting dogs.
– Eye Drops Off Shelf.
– I’m glad I’m a man, and so is Lola.
– Somewhere in the world a woman gives birth every nine minutes.
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Semantic Ambiguities

– semantic lexical ambiguity, e.g. The word “hot” may have many different meanings, such as having high
temperature, spicy, intense, good looking, or stolen.

– Semantic ambiguity examples at the phrase level:
1. What does “coast road” mean? Is it a road that leads to a coast, or a road that follows the coast?
2. “carriage return” — Is it a return of a carriage, or an ASCII character?
3. “kick the bucket”, and other idioms

– referential ambiguity — a kind of semantic ambiguity, or it can be considered discourse ambiguity
Example: ‘It,’ or ‘he’ in a text – what and who does it refer to?

Pragmatic-level Ambiguity

Examples:
– 12am — is it noon or midnight?
– What date is 10/11/12. Nov 10 or Oct 11 of 2012?

Ambiguities at the pragmatic level include various different pragmatic interpretations of meaning. For example, it is
commonly understood and defined that 12am denotes midnight, but one could follow a logic reasoning that since it
follows 11am, it may mean noon. As a similar time notation example, a pragmatic interpretation of date notation
such as ‘10/11/12’ differs in Europe and North America for example, where in Europe it means 10-November-2012,
and in U.S. it may mean October 11, 2012.

3 About Course Project
The course project for graduate students (CSCI 6509), who are in a research stream (e.g., MCS, PhD, or other thesis
students) should follow the basic structure of a typical research project, such as the research work on a thesis, only
on a smaller scale. The undergraduate students (CSCI 4152) can choose as well to do a research project, or they can
do a more purely implementation-focused project. The graduate students who are not in a research stream (e.g.,
MACS or MDI non-thesis students) may select a research topic, but also an application or business-oriented project
with core methodology based on NLP.

You can form project teams of up to four students, or work individually.

The final paper should be in the form of a technical report. The presentations will be up to 8 minutes long, followed
by 4 minutes for questions and switching speakers. The graduate students in the research stream programs must give
individual presentations, while graduate students in professionally-oriented streams and undergraduate students can
present as a team, or individually if they prefer. The teams can include mix of graduate and undergraduate students.

Regarding the presentation dates, the presentation free slots will be posted during the term on the course calendar
page, and once they are posted the students can express preference for a presentation slot by email. The presentations
will be scheduled based on first-come-first-served basis.

3.1 Deliverables

The deliverables related to the project are: Project Proposal (P0), Project Statement (P1), oral presentation (P), and
the project report (R). The deadlines for deliverables are as follows:

– P0 — project topic proposal, worth 1%, plain text by email, due on Friday Sep 30 by midnight,
– P1 — a project statement, worth 5 %, PDF, due on Friday Oct 28 by midnight
– P — oral presentation, book time slot early, submit slides or slides overview (PDF or PPT) 24h ahead, and
– R — project report, electronically, due on Wednesday Dec 7 by midnight


	Why is NLP Hard?
	About Course Project
	Deliverables


