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Welcome to the third annual North American Computational Linguistics Olympiad!
You are among the few, the brave, the brilliant, to participate in this unique event! In

order to be completely fair to all participants across North America, we need you to

read, understand and follow these rules completely.

Rules

. The contest is three hours long and includes six problems, labeled A to F.

2. Follow the facilitators' instructions carefully.

. If you want clarification on any of the problems, talk to a facilitator. The facilitator
will consult with the jury before answering.

. You may not discuss the problems with anyone except as described in item 3.

. Each problem is worth a specified number of points, with a total of 100 points. On
all problems, points are given for "practice,” that is, for getting the right answers.
Some problems also assign points for “theory," that is for written descriptions of
how you solved the problem. You should therefore show all your work.

. We will grade only work in this booklet. All your answers should be in the spaces
provided in this booklet. DO NOT WRITE ON THE BACK OF THE PAGES.

. Write your name and registration number on each page:

Here is an example: Jessica Sawyer #850

. The top 100 participants (approximately) across the continent in the open round
will be invited to the second (invitational) round on March 11, 2009.

. Each problem has been thoroughly checked by linguists and computer scientists as
well as students like you for clarity, accuracy, and solvability. Some problems are
more difficult than others, but all can be solved using ordinary reasoning and ana-
lytic skills. You don’t need to know anything about linguistics or about these lan-
guages in order to solve them.

10. If we have done our job well, almost no one will solve all these problems com-

pletely in the time allotted. So don’t be discouraged if you don't finish everything.

11. If you have any comments, suggestions or complaints about the competition, we

ask you to remember these for the web based evaluation. We will send you an e-
mail shortly after the competition is finished with instructions on how to fill it out.

12. DO NOT DISCUSS THE PROBLEMS UNTIL THEY HAVE BEEN POSTED

ONLINE!

Oh, and have fun!



YOUR NAME: REGISTRATION #:
(20 points)

(A) Tenji karaoke (1/1)

Braille is a tactile writing system, based on a series of raised dots, that
is widely used by the blind. It was invented in 1821 by Louis Braille to
write French, but has since been adapted to many other languages.
0o English, which uses the Roman alphabet just as French does, required
e ® very little adaptation, but languages that do not use the Roman alpha-
o - bet, such as Japanese, Korean, or Chinese, are often organized in a very
different manner!

To the right is a Japanese word written in the tenji (“dot
characters”) writing system. The large dots represent the karaoke e: e. -e ee

raised bumps; the tiny dots represent empty positions.

A1l. The following tenji words represent atari, haiku, katana, kimono, koi, and sake.
Which is which? You don’t need to know either Japanese or Braille to figure it out;
you’ll find that the system is highly logical.

a ®: 3100 b ‘% 3
c T d eles e’
e ot e b *l % o

A2. What are the following words?

9. %

: h.__ .

A3. Write the following words itenji characters. Please write very legibly!!

I. samurai J. miso
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YOUR NAME: REGISTRATION #:
(5 points)

(B) Nok-nok! (1/2)

Christopher Robin is the most educated friend of Winnie-the-Pooh, and he can spell a
lot of simple words, and even some long and delicate words, but unfortunately he of-
ten spells them incorrectly. For example, he has helped Owl to write the following two
notices on the door of Owl’s residence at The Chestnuts:

Ples ring if an rnser is reqird.| | Plez cnoke if an rnsr is not reqid.

Although Owl is very proud of these notices, he is also concerned that some of his
friends may not understand them; in fact, even Owl himself finds the notices a bit
confusing.

To help Christopher Robin with his spelling, Winnie-the-Pooh and Owl have bought
him an electronic spelling tutor, which pronounces various words and asks the user to
spell them. If the user makes a mistake, the tutor shows the correct spelling, along
with a comment on the accuracy of the user’s spelling; it uses four comments: almost
right, quite close, a bit confusing, and very confusing. For instance, Christopher Robin has
received the following feedback during his initial experiments with the tutor:

Spelling by Correct Comment
Christopher Robin Soelling
flocinaucinihilipilification floccinaucinihilipilification almost right
owll owl almost right
pseudopseudohipoparathyroidisfrpseudopseudohypoparathyroidisnpalmost right
ples please quite close
reqird required quite close
rnser answer quite close
antidisestablishmentaraniasm | antidisestablishmentarianism quite close
wol owl quite close
humuhumunukunukuapuaua‘a | humuhumunukunukuapua‘a quite close
plez please a bit confusing
cnoke knock a bit confusing
rnsr answer a bit confusing
reqid required a bit confusing
pneumonoultramicroscopic- pneumonoultramicroscopic- a bit confusing
cilikovolkanokoniosis silicovolcanokoniosis

mispeln misspelling very confusing
mestipenk mistyping very confusing
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YOUR NAME: REGISTRATION #:

(B) Nok-nok! (2/2)

Your task is to determine how the tutor chooses its comments and give the appropri-
ate comment for each of the following six misspellings of the word “typo”. You do not
need to explain your answers; just indicate the right comments.

For each misspelling, put the “X” sign in the column with the appropriate comment.
Please note that each row in the table must have exactly one “X sign. If you mark multi-
ple comments for the same misspelling, it will be graded as a wrong answer. Also
note that there is no penalty for a wrong answer; thus, if you are unsure of the right

Misspelling of “typo” Comment by the Tutor

Almost right | Quite close | A bit confusing | Very confusing

0000
opyt
pyto

typ

typa
typotypo

As a side note, the dictionary definitions of the long and delicate words misspelled by
Christopher Robin are as follows; these definitions are unrelated to the problem.

floccinaucinihilipilification: act or habit of estimating or describing something as worth-
less, or making something to be worthless by deprecation.

pseudopseudohypoparathyroidism: inherited disorder that closely simulates the symp-
toms, but not the consequences, of pseudohypoparathyroidism; thus, it has mild or no

manifestations of hypoparathyroidism or tetanic convulsions.

antidisestablishmentarianism: nineteenth century movement in England opposed to the
separation of church and state.

humuhumunukunukuapua’a: one of several species of triggerfish.

pneumonoultramicroscopicsilicovolcanokoniosis: lung disease caused by the inhalation of
very fine silica dust, mostly found in volcanoes
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YOUR NAME: REGISTRATION #:
(20 points)

(C) Letters for Cuzco (1/4)

Orthography design is the process of developing an alphabet and spelling rules for a
language. A good orthography has several features:

* Given a spoken word, there’s no question of how to spell it.
* Given a written word, there’s no question of how to pronounce it.
* In the modern world, it’s increasingly important that it be reasonably easy to type!

Quechua is spoken today by millions of people in Peru, Ecuador, and Bolivia, the de-
scendents of the citizens of the Incan Empire. Quechua speakers are rapidly joining
the Information Age, and both Google and Microsoft Windows now come in
Quechua!

Like in English, there are more sounds in Quechua than there are letters on a key-
board, but there are ways around that. For example, we can assign one letter to multi-
ple sounds so long as a reader can always predict, from its position in the word or
from other letters in the word, which sound is meant. So if the sound [b] only ever oc-

curs right after [m], and [p] never occurs right after [m], we can just write “p” for
both, since you'll be able to predict from the previous letter whether “p” means [b] or

[p]-

This “phonemic principle” is the central principle of most orthographies, not just be-
cause it reduces letters but also because our minds categorize sounds in the same way.




YOUR NAME:

REGISTRATION #:

(C) Letters for Cuzco (2/4)

Here are 33 words in Cuzco Quechua, as they are pronounced but not necessarily as
they are written. [q] and [x] represent special sounds that don’t occur in English.

awtu car
kanka roasted
karu far

Kiru teeth
kisa nettle
Kisu cheese
kunka neck
kusa great
layga witch
oge spotted
gasa frost

gas
qatoy,
gatuy
gatisay
qelgay,
qelqay
golge
gosa
qosqo
sagey
saysa

free
merchant
to barter

| will follow
writer

to write
silver
husband
Cuzco

to abandon
striped

seqay
sikasika
sipey,
sipiy
soytaral
sunka
toyra
uyariy
uyway,
wal ey
wegaw

to climb
caterpillar
murderer
to kill
Sixty cents
beard

ball of ash
to listen
caretaker
a lot
waist

C1. Show that we don’t need separate letters for [q] and [x].




YOUR NAME: REGISTRATION #:

(C) Letters for Cuzco (3/4)

C2. Show that we can’t represent [a] and [i] by the same letter.

C3. Show that we can’t represent [a] and [e] by the same letter.




YOUR NAME: REGISTRATION #:

(C) Letters for Cuzco (4/4)

C4. Most modern Quechua orthographies get by with only three of the five vowels [a],
[e], [i], [0], and [u]. Show how this is possible.




YOUR NAME:

REGISTRATION #:
(25 points)

(D) You will be laughing (1/1)

The following Guarani verb forms are listed along with their English translations.

N. | Guarani English translation

1 [japyhyta We will be catching

2 | nohyvykoiri He is not enjoying

3 | ombokapu He is shooting

4 | pemomaitei You are greeting

5 |ndokarumo'ai He will not be eating
6 |ndapevo'oima You were not taking

7 | napekororomo'ai | You will not be crying
8 | none'éi He is not talking

9 | okororo He is crying

10 | ndajajupirima We were not waking up
11 | ahyvykoima I was enjoying

12 | ane'éta I will be talking

13 [ namomaiteiri I am not greeting

14 | japurahei We are singing

D1. Translate into English.
(a) akaruma (b) ojupita
(a) (b)

(c) ndavo’omo’di (d) napekororo (e) ndapyhyima

(c) (d) (e)

D2. Translate into Guarani.
(f) you are not shooting (g) he is not singing (h) we will be eating (i) I will not be singing

(f) (&) (h) (1)

Notes: “you” is always plural in the sentences above. A squiggle over a vowel indi-
cates that it is nasal (pronounced partly through the nose). The letter 7 is pronounced
like the sound in the middle of “pinata” or “onion”. The letter y is pronounced like
the “u” in “cut”. The letter j and the apostrophe (‘) are specific consonants.

Guarani is one of the official languages (along with Spanish) of Paraguay, where it is
spoken by 94% of the population.
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YOUR NAME: REGISTRATION #:
(25 points)

(E) Summer Eyes (1/2)

Below are two news stories, each of which has had three sentences automatically se-
lected as a summary by a computer, based on a number of criteria. The criteria are the
same for each story. Within each story, some scores may depend on other sentences.
Below each story, a change has been proposed to one of the sentences.

E1. Rescore the sentences after the change, using the same criteria: in each score box,
either write the appropriate new score if it's different from the old one, or LEAVE IT
BLANK IF IT WOULD BE UNCHANGED. For instance, a correctly formatted (but
wrong) possible answer for the first sentence is:

1 X34 (0 |1 |4 |0 |-1 |74 |Taiwan authorities say a powerful earthquake has struck the
southeastern part of the island.

1.7(3 -1 12 0.7

E2. For each story, put the symbol X in exactly three of the boxes in the first column,
the ones corresponding to the sentences in the new summary.
E3: Give the added sentence in the second story scores according to the same criteria.

Story 1 input:

Powerful earthquake strikes Taiwan

Sentence Criteria Total | Sentence

Number 70T 2nd[ ard] 4t st] 6t ScO™®

1 X |34 (0 1 4 0 -1 | 7.4 [Taiwan authorities say a powerful earthquake has struck the
southeastern part of the island.

2 23 |0 0 0 0 -1 | 1.3 [There were no immediate reports of damages or injuries from the
Tuesday morning quake, authorities said.

3 X [12 |1 2 2 2 -1 | 7.2 | The Taiwan Central Weather Bureau says the magnitude 6.0
quake struck just offshore, near a sparsely populated area about
20 miles (30 kilometers) north of the city of Taidung.

4 0.1 |2 1 0 1 -1 | 3.1 [However, the U.S. Geological Survey says the quake had a mag-
nitude of 5.2.

5 X |00 |3 1 0 1 -1 | 4.0 [Buildings shook in Taipei about 90 miles (150 kilometers) to the
northwest of the epicenter.

Story 1 output: An “extractive summary” consisting of sentences 1, 3, and 5.
Story 1 proposed change: Add “in Taipei” between “damages or injuries” and “from”.
in sentence 2.
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YOUR NAME:

REGISTRATION #:

(E) Summer Eyes (2/2)

Story 2 input:

Interior minister of Mexico dies in plane crash that killed eight

Sentencg Criteria Total |Sentence

Number ot T 2nd[ ard] 4] st] ey

1 X |38 (0 1 7 0 -3 | 8.8 |Mexico's interior minister has died in a plane crash, after the
small aircraft he was travelling in plummeted into rush hour traf-
fic in the nation's capital.

2 2.7 |0 1 1 1 -1 | 47 |He was one of the architects of conservative Felipe Calder6n's
2006 election victory.

3 16 |0 2 1 1 -2 | 3.6 [Calderdn described Mourifio as "a compatriot who worked for
the service of his county."

4 05 |0 1 3 1 -1 | 4.5 |Jose Luis Santiago Vasconcelos, the deputy attorney-general until
recently and a key player for years in the war on drug cartels,
also died in the crash.

5 X |04 10 3 2 3 -3 | 54 [Communications minister Luis Tellez said everything pointed to
the crash being an accident but Jorge Lara, vice-president of a
national civil aviation rescue committee, told Reuters "It could
have been anything, from mechanical failure to sabotage."

6 03 (0 1 3 0 -4 | 0.3 | A colleague of Lara at the scene said it appeared something hap-
pened to the plane in the air and it nosedived into the ground.

7 02 |1 0 0 0 -1 | 0.2 |Surrounding buildings were not damaged.

8 01 (2 2 2 2 -3 5.1 | Newspaper El Universal reported an air traffic controller as say-
ing the aircraft had been coming in to land at Mexico City’s air-
port when it hit the ground between tall office buildings.

9 X [00 (3 2 4 1 -3 | 7.0 |Tellez said there was no contact with the plane, which had been
returning from a trip to the central city of San Luis Potosi, in the
moments before the crash.

Story 2 output: An “extractive summary” consisting of sentences 1, 5, and 9.
Story 2 proposed change: Add the following sentence between the current second and

third sentences:

n/a

n/a

n/a

n/a

n/al n/al n/d n/a

Seven other people were killed and 40 injured when the govern-
ment jet smashed into the streets of Mexico City yesterday, set-
ting several cars ablaze, Reuters reported.
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YOUR NAME: REGISTRATION #:
(5 points)

(F) Help my camera! (1/1)
In the following dialogues, the computer is misunderstanding the human because it is
misinterpreting certain words or phrases:
Example 1
Human: There's this restaurant on Bancroft that's supposed to be really
good that I heard about from my mother. Can you help me find it?
Computer: Where did you last see your mother?

Example 2
Human: My friend is looking for information about on-line movie

databases. What should I tell him?
Computer: You can tell movie databases about movies that you have seen.

Example 3
Human: My parents are having a hard time choosing a new digital
camera. How can I help them?
Computer: I'm afraid I don’t understand your question. People don't help
cameras.

F1. What are the words (or phrases) that the computer is misinterpreting?

Ex1: Ex2: Ex3:

F2. What rule is the computer using to interpret those words (or phrases)?

F3. Give a better rule that would make the computer interpret the words (or phrases)
correctly in these examples.
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