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The North American Computational Linguistics Olympiad
www.naclo.cs.cmu.edu

Contest Booklet

REGI STRATI ON [NUMBER

Name:
Contest Site:
Site ID:
City, State:
Grade:

Start Time (part I):
End Time (part I):

Start Time (part Il):
End Time (part II):

Please also make sure Wwrite your registration number and your name on each page that you
turn in.

SIGN YOUR NAME BELOW TO CONFIRM THAT YOU WILL NOT DISCUSS THESE PROBLEMS
WITH ANYONE UNTIL THEY HAVE BEEN OFFICIALLY POSTED ON THE NACLO WEBSITE IN
LATE MARCH.

Signature:




Part 1
ProblemsdN
3 Hours

You may only work on this part before the break



YOUR NAME: REGISTRATION #

(1) To play or not to play (1/2) [10 points]

Kiswabhili is a Bantu language with heavy Arabic influence spoken throughout East Africa. While only about 5
million people speak Kiswabhili as their first language, over 60 million people use it in their daily life. Kiswahili
an official language of Tanzania, Kenya, Uganda, the Comoros, and the Democratic Republic of the Congo.

I 1. Match the words in column A with their translations in column B (each translation will be used exactly
once):

Column A (Kiswabhili) Column B (English)
1. |Atacheza A |He/she will play
2. |Mlifahamu B |l played
3. |Mnapika C |l cook
4. |Nilicheza D |1 will cook
5. [Ninapika E | They understand
6. |Nitapika F | They will cook
7. | Tulifahamu G |They played
8. |Unacheza H |We understood
9. |Utapika | |Y 6'aumdérstood
10.| Wanafahamu J |Yall cook
11.|Watapika K |You play
12.|Walicheza L |You will cook

|2. Match the words in column A with their translations in column B (each translation will be used exactly
once):

Column A (Kiswabhili) Column B (English)
1. |Hakucheza A |He/she did not play
2. |Hamkupika B |He/she will not cook
3. |Hatacheza C |He/she will not play
4. |Hatapika D |l did not play
5. |Hatukufahamu E |They do not understand
6. |Hatupiki F |We did not understand
7. |Hawafahamu G |We do not cook
8. |Huchezi H |Y'all did not cook
9. |Sikucheza | |You do not play

Yy & ia thd plural form ofyou
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YOUR NAME:

REGISTRATION #

(1) To play or not to play (2/2)

I3. Now, here is a class of Kiswahili verbs that work slightly differently. Again, match the words in column A
with their translations in column B (each translation will be used exactly once):

4. Given thahinatembeleme a n s

Column A (Kiswabhili)

Hamtakula

Column B (English)

Hatupi

Hawakula

Hawakupa

Huchi

Mlikucha

Sili

Unakucha

© © No g M w Db E

Watakupa

You do not fear

A |l do not eat

B | They did not eat

C |They did not give

D |They will give

E |We do not give

Flyéall feared
Gl|Ydoall wild@l not weat
H

You fear

0 | ninakufametad sa mod di e, 6

You visit.

| do not visit.

Yoal l \Y;

i site|ld.

We did not visit.

He/she will visit.

ol R|wN

They will not visit.

You die.

| do not die.

Yéall d

i ed.

10.

We did not die.

11.

He/she will die.

12.

They will not die.
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YOUR NAME: REGISTRATION #

(J) Lexicondensed (1/4) [15 points]

Compiling a lexicon (a catalog of words) can be timo@suming and difficult because each individual word
has so many potential forms. Suppose that you are dealing with the following words:

view, viewed, viewing, views, review, reviewed, reviewing, reviews, watch, watched, watches,
watching, rewatch, rewatches, rewatching, rewatched, wave, waved, waves, waving, rewave, rewave:
rewaved, and rewaving.

Writing all of these forms is tedious; even though you generate a list, you will probably feel listless. There-
fore, instead of using this brute force method, you can condense the list with the format shown below:

VERBPREFIX VERBSTEM VERBSUFFIX
re watch ed
%) view S
wave ing
(%]

This setup generates a list of all words that consist of one compone¥E&XBPREFIX followed by one
component ofVERBSTEMfollowed by one component of ERBSUFFIX (the @ stands for an empty spot,
so a word could have no letters in tHéERBPREFIX or VERBSUFFIX slot). The list generated is identical
to the brute force list but is much less tedious to create.

There is one major problem, however. The way that this format strings together word components (called
morphemes) does not account for spelling changes that may occur along the way. For example, many legiti-
mate words are generated, such as watch, review, and rewaves, but some misspelled words also result, suc
as watchs and waveing. In order to fix this, you also need to write a set of spelling change rules to describe
these changes. The applicable rules in this case are:

ch ->che||*s
e ->@||*[ed]ing]

These rules mean och turns into che if ch is fol
ing. 6

There are many different ways that this type of rule can be written. Here are a few more examples of such
rules and their meanings:

u ->w|]|l*Vowel (u turns into w if u is followed by a vowel)

np ->mp (np always turns into mp)

t ->c|| Consonant * kf (tturns into c if it is between a consonant and kf)
[H]f]r] ->z||w*[c|p] (each letter I, f, or r will turn into z if it falls between w

and either c or p)
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YOUR NAME: REGISTRATION #

(J) Lexicondensed (2/4)

J1. Consider the following lexicon and set of rules. (Note that the rules apply in the order given).

PARTONE PARTTWO Spelling Change Rules:
cdn rgt vsk ->ko

cav sks nbj ->jirj

L L nsk ->jeegj

gt ->ellavr*
j ->res|lavb*

] ->tullb*
gt ->ar

vb ->yp

cd ->b

c ->cal]lg*y
Js ->ch

0s ->o0|lak*
ak ->jinkcj||c*

¢ ->g¢

dnr ->ed

s ->ry]lo*

g ->hi|l*ck
g ->eul|*ca
ay ->y|[*p

gqc ->po

c ->m]||*av
vr ->pl

A. Write the four words generated by the above lexicon and set of rules.

B. If you add two more thredetter entries to the lexicon (one entry iIPARTONEand one entry in
PARTTWYthe system will generate an additional five words that go together with the four words from
Task 1. What are the new entries f(#)ARTONEandPARTTW®

What are the five newly generated word@?int: Every rule is used at least once.)
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YOUR NAME:

REGISTRATION #

(J) Lexicondensed (3/4)

J2. The following lexicon and incomplete set of spelling change rules was designed to output a list of adjecti\
forms of country names, as shown in the table on the next page. It works almost exactly as intended: the

of
t he

out put
duces

identi cal
wor d

the setup 1is
wildly incorrect

t o exteptleat itpd-e s i r €
oottruesed i n g

TASK: Fill in the blanks in the Spelling Change Rules (just write your answers directly in the blanks in the bo.

bel ow) . Each
ocoaustraliano

bl ank
and

t hat

stands

t he

for a
rul es

single
apply

l etter.

n the

R
or d

COUNTRY
andorra
australia
bhutan
bolivia
cambodia
chad
chile
china
congo
cuba
cyprus
england
fiji
guyana
indonesia
israel
japan
kenya
mexico
morocco
nauru
netherlands
poland
portugal
rwanda
singapore
sudan
togo
uganda
vietnam
yemen

ENDING Spelling Change Rules

1lan

ian ->gd||t*

->0
->0||[_ile_i]*

->

i ->@II_I_I_la_|_]*
>gc*

-> *




REGISTRATION #

(J) Lexicondensed (4/4)

YOUR NAME:
Country Desired Adjective
andorra andorran
australia australian
bhutan bhutanese
bolivia bolivian
cambodia  cambodian
chad chadian
chile chilean
china chinese
congo congolese
cuba cuban
cyprus cypriot
england english
fiji fijian
guyana guyanese
indonesia  indonesian
israel israeli

Country
japan
kenya
mexico
morocco
nauru
netherlands
poland
portugal
rwanda
singapore
sudan
togo
uganda
vietnam

yemen

Desired Adjective
japanese
kenyan
mexican
moroccan
nauruan
dutch

polish
portuguese
rwandan
singaporean
sudanese
togolese
ugandan
viethamese
yemeni







