
Linguistics 550: Computational Linguistics Fall 2016
Monday, Wednesday 11:35–12:55, Leacock 212

Instructor Morgan Sonderegger

morgan.sonderegger@mcgill.ca
1085 Dr. Pen�eld, 227

O�ce hours: TBA

1 Overview
�is course is a hands-on introduction to the computational study of human language. We will survey some key formal

models for representing linguistic objects and statistical approaches for learning from linguistic data, spanning core sub�elds

of linguistics: morphology, phonology, phonetics, syntax, and semantics. �roughout, we will pay attention both to (1) using

computational techniques to learn about the structure of language and (2) practical applications, such as text classi�cation,

parsing, and speech recognition. A central focus will be practical skills for computational analysis of language, including

programming (in Python), using linguistic corpora, core methods for speech and language processing, and basic machine

learning tools.

2 Readings
Required textbook (in bookstore and on reserve in McLennan):

• Jurafsky, D. & Martin, J. (2008). Speech and Language Processing (2nd edition). Prentice Hall.

For programming, we will also use two books which are available for free online:1

• Downey, A.B. (2014)�ink Python 2e. Green Tea Press. http://greenteapress.com/wp/think-python-2e/

• Bird, S., Klein, E., & Loper, E. (2014) Natural Language Processing with Python. http://www.nltk.org/book/.

Other readings:

• Goldwater, S. (2015). Basic probability theory. Available at http://homepages.inf.ed.ac.uk/sgwater/math_tutorials.
html.

• Manning , C. & Schutze, H. (1999). Foundations of Statistical Natural Language Processing. MIT Press. (optional)

• Jelinek, F. (1997). Statistical Methods for Speech Recognition. MIT Press.

Other readings will be posted on the Piazza site as necessary.

3 Electronic logistics
Course websites:

• Lecture notes, readings, and any othermaterialswill be posted onPiazza (http://piazza.com/mcgill.ca/fall2016/
ling550), which will also be the primary forum for questions and discussion (see “Getting Help”).

• myCourses will be used for submitting assignment and recording grades.

Communication with the instructor:
• I will probably respondmore quickly to questions posted through Piazza (private questions can bemarked so that only

I will see them), but email is �ne as well.

• If you contact me by email, please include “LING 550” in the subject line.

• I will attempt to respond to emails within 24 hours on weekdays. I can’t guarantee responses to emails during weekends

or holidays.

Computers
• We will make use of computers in class for labs and in-class exercises (see “Lectures”). Each desk in Leacock 212

contains a computer (which you should be able to sign in to using your McGill ID). However, if you have a laptop, you

are encouraged to bring it to class and use it instead.

1Note that both books are available online only, for free.
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• You will need access to a personal computer (laptop or desktop) with Python 3 installed for all assignments.2 You will

also need to install various modules as we go along, and possibly other open-source so�ware.

• If you do not have access to a computer on which you can install Python, or feel that you would bene�t from access to

a better computer for assignments for this course, please talk to me.

4 Prerequisites
A 300-level course in either LING or COMP.

Computational linguistics is inherently interdisciplinary, using tools and concepts primarily from computer science and lin-

guistics, and quantitative, making extensive use of programming and math.

Programming/Python: Experience with programming, and Python in particular, is not required. However, this course will
likely be harder and/or more time-consuming if you have no prior programming experience. �ere is no way around

this, given the nature of the topic.

Linguistics: No experience with linguistics is required. However, given that this is a 500-level Linguistics department course,

in lectures knowledge of basic linguistics concepts at the level of LING 200 or 201 will o�en be assumed. Students with no
background in linguistics may need to do additional background reading, which is not assessed; see “Course Outline”.

Math: We will primarily make use of probability and (basic) linear algebra, as well as some basic statistics and algorithm de-

sign. Prior exposure to these subjects is not required; however, it is essential that you are comfortable with basic university-
level math (e.g. topics covered in MATH 112).

If you have concerns about your background for the course, feel free to contact me.

5 McGill Policy Statements
McGill University values academic integrity. �erefore, all students must understand the meaning and consequences of

cheating, plagiarism and other academic o�ences under the Code of Student Conduct and Disciplinary Procedures (see

www.mcgill.ca/students/srr/honest/ for more information).

In accord with McGill University’s Charter of Students’ Rights, students in this course have the right to submit in English or

in French any written work that is to be graded.

Instructor generated course materials (e.g., handouts, notes, summaries, exam questions, etc.) are protected by law and

may not be copied or distributed in any form or in any medium without explicit permission of the instructor. Note that

infringements of copyright can be subject to follow up by the University under the Code of Student Conduct andDisciplinary

Procedures.

If you have a disability, please feel free to contact me to arrange a time to discuss your situation. It would be helpful if you

�rst contact the O�ce for Students with Disabilities (Redpath Library, Rm RS56; http://www.mcgill.ca/osd).

In the event of extraordinary circumstances beyond the University’s control, the content and/or evaluation scheme in this

course is subject to change.

6 Evaluation

Participation/improvement (5%):
• �e portion of your grade is based on the following:

1. Activity on Piazza

2. Active participation in class sessions

3. Improvement in programming ability across assignments

4. Helping other students in lab sessions

• #3 is intended for students with no/minimal programming experience, and #4 for students with more experience.

• You can receive the full 5% based on any subset of #1–4 (e.g., you aren’t penalized for not asking questions in class).

2It is �ne to use Python 2.7 instead if you are already familiar with it, but you may need to adjust some code.
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Homework assignments (60%):
• Assignments will consist of both programming problems and written problems.

• �ere are seven assignments. However, your two lowest homework marks will be dropped (including homeworks not

turned in), making the remaining �ve asignments each worth 12% of your course mark.

• It is mandatory to turn in the �rst assignment. It is not mandatory to turn in any other assignment.

• Assignments are due at midnight on the due date, and should be submitted electronically on myCourses.

• Collaboration is allowed (see below, “Collaboration”).

Final project (35%):
• �ere is no �nal exam. Instead, a research/programming project will be due during the �nal exam period.

• Projects should be done in teams of 2–3 students. I may consider teams of 1 student, with justi�cation.

• �e project can take on a number of formats, including a computational research paper, building a so�ware application,

or an expository paper on a topic we didn’t cover.

• More information on the �nal project will be posted during the �rst few weeks of class.

• Your grade will be based on an outline (5%), a presentation in class (5%), and your �nal submission (25%).

7 Procedures
Getting help:

• Dr. MichaelMcAuliffe (michael.mcauliffe@mail.mcgill.ca, 1085 Dr. Pen�eld 0020) o�ers technical help (e.g.
Python programming, so�ware/computer issues, math) to faculty and students in the Department of Linguistics, in-

cluding students taking LING 550. His o�ce hours are (tentatively) Fridays 10:00–12:00, or by appointment.

• Besides course resources, Piazza is the place to ask questions and get help. Unless your question reveals part of the

solution to a homework problem, please post it to Piazza. �is allows your classmates to bene�t from seeing the

question and answers. You are encouraged (though not required) to contribute answers to other students’ threads,

initiate open-ended discussions, or post links of interest.

• As a corollary, if your question reveals part of a solution, do not post it publicly! Ask the instructor or Michael in

person, or post the question to Piazza and mark it as private.

• �at said, in general, complex questions are better clari�ed in person than online.

• If you feel that you need more individual attention than the instructor and Michael can provide, you can contact the

McGill Tutorial Service (see http://www.mcgill.ca/tutoring) or SLUM(Society of LinguisticsUndergraduates ofMcGill;

slum.tutoring@gmail.com).

Collaboration:
• Getting help from classmates with minor technical points (e.g. programming tips) is allowed, and discussing course

material with classmates is encouraged.

• Working together on homeworks is allowed, but all written solutions and all lines of code must be independently written
up (unless the assignment is explicitly designated as a group assignment). You must also include a note specifying any

collaborators, e.g. “I discussed problem 1 with X and all problems with Y.” Sharing code or answers to written problems

is prohibited. (�is includes consulting or using any code written by students who previously took this course.)

Lectures/Labs
• Some lectures will contain short hands-on exercises, to be done alone or in small groups, to help with understanding

of material from the current and previous few days. �ese may involve programming or paper-and-pencil exercises.

• Course meetings primarily focused on Python are labeled “Lab” on the schedule, and will typically involve working on

some coding problems, while I walk around to help. Lab handouts will be posted online.

• An exception is the ‘Python 5’ lab, which will be posted online, but will not have class time devoted to it. You are

expected to work through it on your own.

• You are responsible for all material covered in lectures and labs (as well as assignments, and any handouts). �us, if

you cannot attend a class session, ensure that you get the relevant notes from a classmate.

Late Assignments:
• Late assignments will not be accepted unless you have a certi�ed medical excuse and we have been noti�ed within 24

hours of when the assignment was due. (Note that your lowest two homework grades are dropped.)
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• To notify me in either case, you should send me email.

Holy Days
• Accommodations for students whose religious observances con�ict with their academic obligations will be made fol-

lowing McGill’s Policy for the Accommodation of Religious Holy Days (https://www.mcgill.ca/secretariat/
files/secretariat/religious_holy_days_policy_on_accomodation_of.pdf).

• Note in particular (following this document) that I must be informed with two weeks notice of each con�ict.

Marking:
• Any issue about grading must be addressed within two weeks of the date when the assignment was returned.

8 Course schedule (subject to change)
Wk Date Evaluation/Admin Topics Reading

1
F Sep 2 Introduction, setup

W Sep 7 Python 1 (Lab) D 1, 2*

2
M Sep 12 HW 1 out Python 2 (Lab) D 3, 5, 6*

W Sep 14 Python 3 (Lab) D 7, 10, 14.1–14.4*

3
M Sep 19 Regular expressions JM 2.1

T Sep 20 Add/drop deadline

W Sep 21 HW 1 due, HW 2 out Finite State Automata JM 2.2–2.2.4, 2.3

4
M Sep 26 Morphology and FSTs JM 3.1†, 3.2–3.5

W Sep 28 Python 5 worksheet out Python 4 (Lab) D 11–12*, BKL 0, 1

F Sep 30 HW 2 due

5
MOct 3 Probability G (2015), MS (1999) 2.1

WOct 5 HW 3 out n-grams JM 3.11, 4.1–4.2

6
M Oct 10 �anksgiving (no class) —

WOct 12 Language modeling JM 4.3–4.5.2

7
MOct 17 HW 3 due Word classes, Part of speech tagging, JM 5.1†, 5.2–5.3; BKL 5.1–5.2

WOct 19 Proj. team/idea due, HW 4 out Hidden markov models JM 5.5, 6.1–6.3 BKL 5.5

8
MOct 24 HMMs, Phonetics review JM 6.4–6.5; 7.1–7.4†, 7.5

WOct 26
Automatic speech recognition

JM 9.0–9.2; J (1997) Ch. 1

F Oct 28 HW 4 due

9
MOct 31 Proj. proposal due, HW 5 out TBA

WNov 2 Syntax, Context-free grammars 12.1–12.3†, 12.4, 12.5–12.6

10
MNov 7

Parsing
JM 13.1–13.4

WNov 9 HW 5 due, HW 6 out JM 14.1–14.1.1, 14.3

11
MNov 14 Machine learning TBA

WNov 16
Semantics, Word sense disambiguation

JM 19.1–19.3, 19.4, 20.1–20.3

F Nov 18 HW 6 due

12
MNov 21 HW 7 out JM 20.6, 20.7

WNov 23
TBA (applications, linguistics)

TBA

13
MNov 28 TBA

WNov 30 HW 7 due
Project presentations

—

14 MDec 5 —

Lecture/lab dates are in italics. *, †: readings which might not be necessary if you already know Python (*) or are a linguistics

major/grad student (†) Underlined readings are optional or supplemental.

Dec 12: Final project due
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