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Welcome to the twentieth annual North American Computational Linguistics Open Competi-
tion! We (the NACLO organizers) are excited for you 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

1. The contest is four hours long and includes 8 problems, labeled from J to Q.

2. Follow the facilitators’ instructions carefully.

3. No electronic devices of any kind may be used or accessed during the contest. All such

10.

11.

devices must be turned off and put away as instructed by the facilitators. No aids are
permitted other than blank paper and writing utensils.

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 items 4 & 11.
Each problem is worth a specified number of points, with a total of 100 points. In the
Invitational Round, some questions require explanations. Make sure to fill out all the
answer boxes properly in accordance with the guidelines on the cover of the Answer
Sheets.

All your answers should be written clearly in the Answer Sheets at the end of this booklet.
ONLY THE ANSWER SHEETS WILL BE GRADED.

Write your name and NACLO ID on each page of the Answer Sheets.

. Some problems are more difficult than others, but all can be solved using ordinary rea-

soning and some basic analytic skills. You don’t need to know anything about linguistics
or about these languages in order to solve them.

Don’t be discouraged if you don’t finish everything! This is a contest, and not a test—
there is no “passing” or “failing” score. If we have done our job well, very few people will
solve all these problems completely in the time allotted.

DO NOT DISCUSS THE PROBLEMS UNTIL THEY HAVE BEEN POSTED ONLINE! THIS MAY
BE A COUPLE OF MONTHS AFTER THE END OF THE CONTEST.

Oh, and have fun!
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(J) Strawbery Shortcake (1/2) [5 Points]

Real-world Al language models sometimes confidently state things that are completely made up; this is often
called a hallucination. Recently, NACLOLabs has hired you to help understand why its new chatbot (an artificial
intelligence system designed to have conversations), ParrotBot, has been hallucinating. Instead of understanding
facts or meaning, ParrotBot only cares about patterns. Here is ParrotBot’s single rule for generating text:

Look at the last word | just wrote, look through my training data to see
what word follows it most frequently, and output that word.

Here, training data means the collection of example text that Par- Training data 1:
rotBot was trained on. For example, consider ParrotBot trained on 1a. poison can be bad for you
the training data 1a—1c shown on the right. Given an initial input 1b. vitamins can be good for you
poison and asking it to output 5 more words after, ParrotBot’s re- 1c. exercise can be good for people
sponse is generated using its method as follows:
Initial input — poison

1. After poison, only canappears(1x). — can

2. After can, only be appears (3x). — Dbe

3. After be, good (2x) beats bad (1x). — good

4. After good, only for appears (2x). — for

5. After for, you (2x) beats people (1x). — you

Therefore, ParrotBot’s full message is “poison can be good for you,” which wasn’tin the training data at all!
This shows how our simple language model can create factually untrue sentences even when only provided true
ones.

J1. NACLOLabs creates a new chatbot called ParrotBot,, which is trained on only the data 2a—2e below. Given
an initial input small and asking it to output 4 more words after, write down ParrotBot,’s full message in your
Answer Sheets.

Training data 2:

2a. small elephants eat small strawberries
2b. small elephants are not spies

2c. some spies are alleged spies

2d. alleged spies are very sneaky

2e. no elephants are alleged blueberries

Modern Al language models are more sophisticated than ParrotBot, but they still sometimes make mistakes.
One of the most widely known hallucinations in modern Al language models involves letter-based reasoning. For
example, when asked how many times the letter r appears in the word strawberry, language models often give
incorrect answers such as 2.

The mistake most likely comes from how the model represents text. Instead of working letter-by-letter, it usually
breaks text into pieces called tokens and then works with those tokens. A token is a piece of text the model
processes as one unit—sometimes a single letter, sometimes a fragment of a word, and sometimes a whole
word. As such, it can struggle with tasks that require careful reasoning at the individual-letter level.

Make sure you record your answers in your Answer Sheets!
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(J) Strawbery Shortcake (2/2)

Because tokens are built from frequent patterns in text, they often look like meaningful pieces of words, but they
do not always line up with meaning. For example, one possible tokenization of the sentence She read the bread
is heavy is [S][he] [read] [t][he] [b][read] [is] [hel[allvy]. Notably, the sequence read inside bread is just part of
the word, not a meaningful piece on its own, and the sequence he inside the does not mean the pronoun he.

Below is a message from an Al language model, responding to a question asking it to count how many letters are
common between certain pairs of words. However, instead of reasoning at the level of individual letters, it used
its internal token representation; that is, it counted how many tokens are exactly the same, and then reported
that number as though it were the number of letters in common.

The six words given to the Al have been replaced with numbered stickers - @; the same word is always
covered by the same sticker.

and have two letters in common.
and (3] have two letters in common.
and @ have two letters in common.
and (4] have one letter in common.
and (5] have one letter in common.
and (5] have one letter in common.
and @ have no letters in common.
and (4] have no letters in common.
and | 9J have no letters in common.

None of these words have any repeating letters, so | didn’t need to worry about how to count duplicates.
And interestingly enough, all the words are four letters long!

Here are the words | 1) - @, in arbitrary order:

A. changing B. coaches C. excessive D. proceeding E. processes F. started

J2. In your Answer Sheets, match | 1) - @ to their appropriate words A—F.
Hint: It is known that the model tokenizes the word coaches as [co][a][ch][es].

J3. How does the model tokenize the word started?

Make sure you record your answers in your Answer Sheets!
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(K) Speaking Your Truth (1/1) [15 Points]

Dene Sytiné is a Na-Dene language spoken by around 12,000 people in and around Saskatchewan and Alberta,
Canada. Below are some phrases in Dene Sytiné and their English translations. It may help to know that the mark
" above a vowel denotes high tone.

jietthoghé — corn erihtt’istué — ink sijchéné — myarm
yak’é — window dene tthi dhéth — scalp tu nédheli — soup

ttizi — fly (insect) chizechogh — lion tsaba dhéth — wallet
tuchogh — ocean dzétkoe — billiards hall dene sytiné — true person

Below are some more phrases in Dene Sytiné and their English translations, in arbitrary order.

1. chizaze 9. jiaze 17. tt'izi tthoghéchogh

2. dechenkalé 10. jiegaié 18. tt'uk’etj

3. dene ké 11. jiegaié dhéth 19. tf'uk’etichogh

4. dene laké 12. ké sytiné 20. tf'ulekalé

5. dene tthi nédheli 13. kéchogh 21. tsgba delgai

6. denetthiaze 14. sa tf'ulé 22. tsagba deltthoghi

7. dzétaze 15. setthigha 23. tsgbakge

8. erihtt’is chené 16. sjla 24. tuk’é

A. bank (business) G. gold (metal) M. my hand S. silver (metal)
B. beans H. guitar N. pen > Q@z T. strap

C. boot I. hornet O. person’s shoe U. sunbeam

D. cat ). marble - @ P. pod (plant casing) V. violin

E. fever K. moccasin Q. postage stamp W. water well
F. fingerprint L. my hair R. raisin X. wooden board

Notes: A billiards hall (or pool hall) is a place where people play games using long sticks to hit balls across special
tables. A moccasin is a type of soft leather shoe traditionally worn by the Indigenous peoples of North America.

K1. In your Answer Sheets, match each Dene Sytiné phrase to its English translation.

K2. A linguist asked for the English translation of sa, but was surprised to get the response clock. What did she
expect, and what explains the response?

K3. Translate into English: dechentué, denechogh, tf’izi tthoghé.

K4. Below are the names of some animals in Dene Sytiné and their English translations, in arbitrary order.

25. dlie AA. blue whale
26. tue BB. butterfly
27. tuechogh CC. fish

28. sas delgai DD. polar bear
29. yagolas EE. squirrel

Match each Dene Sytiné animal to its English translation.

Make sure you record your answers in your Answer Sheets!
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(L) Hide and Seek in Hunzib (1/2) [10 Points]

Hunzib is a Northeast Caucasian language spoken by approximately 3,500 people around Dagestan, Russia. Below
are some Hunzib verbs in their singular and plural forms along with their English translations.

The plural form of a verb generally indicates that the verb’s subject or object is plural, or that the action is per-
formed frequently or repeatedly. Below are two sets of Hunzib verbs (under the tables we specify the differences
between Set A and Set B). Some relevant pronunciation notes are listed on the next page. Throughout this prob-

lem, the abbreviation ‘s.” stands for someone, somewhere, or something.

SetA SetB

Singular Plural Translation Singular Plural Translation
agaa agabaa be thirsty dhuk’ ahak’ make s. take s. off
aq’u adq'u bring s. ékle ekale drop s.
¢oqge Zowaqe get known to s. ézel ezal chase s.
ék’e eyak’e burn ac’k’s ac’ak’e fill s.
éze eyaie take s. away guk’le guk’ale puts. ontos.
ag’s awaqg’e lead s. halduk’ haldak’ make s. white
gic’ giya¢’ slip into water haldul haldal be white
guse guwase touch s. icls ic’ale be renewed
hahel hahal feed with milk fqal 1qal hide s.
éox Téax stay iq’k’s iq’ak’e growss.
izaa izabaa wash s. iq’le iq’dle grow up
k’ék’el k’ek’al get frightened ixk’s ixak’e warm s.
Aise Aiyase be sticky Aisel Aisal glue s.
qu'a Aiwaqg’e dress up réAek’ reAak’ straighten

The difference between Set A and Set B involves two endings called the verbalizer and the causative: the verbs in
Set A do not include them, while each verb in Set B includes exactly one of them. Here’s how these two endings
are defined:

e The verbalizer turns an adjective into a verb or changes the meaning of an existing verb. It has the forms
-1, -ls, and -le.

* The causative is similar, but it adds another participant to the verb, usually meaning that one person or
thing causes another to be or do something. It has the forms -k’, -k’s, and -k’e.

L1. Give the plural forms for the Hunzib verbs iX’e, koxaa, N’aq’a, 6¢’ok’, {ig’e, and {ixel (their meanings are not
relevant for this task).

L2. Give the Hunzib plural forms of dress s. up, put s. on, put the fire on, renew s., take s. off, and warm up.
L3. Explain your observations about how the verbal plural, causative, and verbalizer are formed in Hunzib.
L4. Here are two more Hunzib verbs in the singular and plural:

Singular

Plural

Translation

uhle

uwahle

spoil s.

Singular

Plural

Translation

gic’k’e

giyat’k’e

pours.

They do not follow the rules established previously. What plural forms would you have expected, and how might

these irregular forms have arisen?
Make sure you record your answers in your Answer Sheets!
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(L) Hide and Seek in Hunzib (2/2)

Pronunciation notes: the vowels used in this problem are illustrated in the diagram below. The words high, mid,
low, front, central, and back refer to the position of the tongue in the mouth. Their exact meanings are not
relevant for solving the problem.

front central back
high i i o u
mid e 9 @0
low a CY

¢ =ch in chocolate; x = gh in ugh. q is a k-like sound made further back in the throat. 8, Z, and € are pronounced
like s, z, and ¢, but further back in the mouth, with the tongue against the hard palate. A and A are pronounced
like s and ¢ but with air flowing along the side of the tongue.

The symbol ’ indicates an ejective consonant (pronounced with a sharp popping sound). The symbol ~ indicates
a nasalized vowel (pronounced through the nose). The symbol  indicates a stressed vowel.

(M) Can You Speak Aikana? (1/1) [15 Points]

Aikana is a language isolate spoken by around 150 people in western Brazil. Below are some sentences in Aikana
and their English translations. It may be helpful to know that y = y in yes; (i = i, but with the lips rounded; and
the mark ~ denotes a nasalized vowel (pronounced through the nose).

nariiaepii damaé — |l recognize you and | feel jealous.
apameana yoaneaé — You find me and | smell good.
awiwahena enumemeé — He sleeps and you are angry with him.
apaepii aweriaheé — He sees you unexpectedly and he lies.
apaena hapaé — He sees you unexpectedly and you see him unexpectedly.
ariiakeana denumeé — He remembers me and | hate him.
amamepii haweriaaé — You ban him and you trick me.
enuena enumekeaé — You are thirsty and he is angry with me.
herekaapii niipaneé — lam warm and | dream weirdly.
ariiakaena apakeaé — | remember you and he finds me.
M1. In your Answer Sheets, translate into English: M2. In your Answer Sheets, translate into Aikana:
1. haweriana enuaé 4. | oversleep and | trick you.
2. yoanena henumeé 5. He bans me and you dream.
3. dapapii lipanekaé 6. You remember him and you are warm.

M3. Explain your observations about how sentences are formed in Aikana.

Make sure you record your answers in your Answer Sheets!
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(N) A Token of Your Attention (1/2) [15 Points]

When computers process human language, the fundamental unit of language they use is usually the token, which
can be anywhere from a single letter to a whole word. In this problem, we will assume that tokens correspond
to morphemes, or the smallest units of meaning in each word. For example, we can represent the word chasing
with a token for the verb chase and another for its suffix ing. The cat eats the rat on the mat.

Modern approaches for processing language with computers the cat eat s the rat on the mat
use a mechanism calleq attention® to decide which words r_nat— the | .60 .05 .05 .05 .05 .05 .05 .05 .05
ter mo.s’_c when processmgasequence._NACLOLabs has tra!ned cat | 05 35 30 05 05 05 05 05 .05
a multilingual system that uses attention, and your task is to

eagt [.05 .15 .25 .20 .05 .10 .05 .05 .10

figure out how its attention works!
s |.05 .05 .40 .25 .05 .05 .05 .05 .05

the | .05 .05 .05 .05 .60 .05 .05 .05 .05

In this problem, attention is visualized as a matrix of decimals?.
Each cell shows how much the word at the left of that row pays
attention to the word at the top of that column. Attention has | rat |.05 .05 .20 .05 .05 .45 .05 .05 .05
the following constraint placed on it: the values in each row | on [.05 .05 .05 .05 .05 .05 .60 .05 .05
must add up to 1. For example, in the sentence The cat eatsthe | the | .05 .05 .05 .05 .05 .05 .05 .60 .05
rat on the mat, shown in the matrix on the right, the word eat mat! 05 05 20 05 05 .05 05 05 .45
gives .10 (i.e. 10%) of its attention to rat, while rat gives .20 of
its attention to eat. Because each row must sum to 1, attention has to be selective: it cannot give full weight to
every word, so it must split its attention across the sequence.

Below is another attention matrix for the sentence The dog was chasing the fast cat around the yard. However,
only the first five rows are visible!

The dog was chasing the fast cat around the yard.

the dog was  chase  ing the fast cat around  the  yard
the .60 .04 .04 .04 .04 .04 .04 .04 .04 .04 .04
dog .04 40 .04 24 .04 .04 .04 .04 .04 .04 .04
was .04 .04 .32 .32 .04 .04 .04 .04 .04 .04 .04
chase .04 12 .16 .20 .16 .04 .04 .08 .04 .04 .08
ing .04 .04 .04 .32 .32 .04 .04 .04 .04 .04 .04

N1. In your Answer Sheets, write the attention values (as decimals) for the word pairs (a)—(d) from the sentence
The dog was chasing the fast cat around the yard. Here, A = B stands for the amount of attention A gives to B;
for example, chase - dog = .12.
(a) fast - fast (b) fast - dog (c) cat - cat (d) yard = chase
The cat meowed.

the cat  meow ed
N2. In your Answer Sheets, fill in the gaps (e)—(i) in the attention the
matrix on the right. You don’t have to fill in the shaded cells. cat 40 (e)
meow () .40 (g)
ed (h) (i)

1The mechanism in this problem is more specifically referred to as encoder self-attention, where a sequence is compared to itself
rather than to another sequence.

2This problem uses a simplified but consistent procedure for calculating attention values. All decimal values are rounded down.
Make sure you record your answers in your Answer Sheets!
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(N) A Token of Your Attention (2/2)

Santali is an Austroasiatic language spoken by approximately 7.6 million people around Bengal, with a range that
extends toward the foothills of the Himalayas. Santali is primarily written in Ol Chiki, a writing system developed
by Raghunath Murmu in 1925.

NACLOLabs’ attention mechanism works broadly similarly across Santali and English, placing attention on roughly
analogous parts of the sequence. Below are six Santali sentences and their attention matrices, in arbitrary order.

However, two of the sentences have the exact same attention values, so they correspond to the same matrix!
Fortunately, you are told that Santali sentence 4 has the same meaning as one of the prior three English sentences
with an attention matrix.

1. GOMDOVLZL WZNZEA1b3 4. BOKA Go(Do TAOANZ DIAUZAZ
2. Y30 WAL PAULZLZA] 5. KZ09) BOLALAY WZRIBEANZ
3. UANY) L2032 ¥232222 6. LZOALY N3IZLZ2)d

A. (i) 5 «

.352 .058 .058 .058 .352 .058 .058
.058 .470 .058 .058 .235 .058 .058
.058 .058 .470 .058 .235 .058 .058
.058 .058 .058 .647 .058 .058 .058
176 .117 .117 .058 .235 .117 .176
(j)[.058 .058 .058 .058 .235 .470 .058
.058 .058 .058 .058 .352 .058 .352

444 055 .055 .333 .055 .055
.055 .555 .055 .222 .055 .055
.055 .055 .722 .055 .055 .055
.166 .111 .055 .277 .222 .166
.055 .055 .055 .444 .333 .055
(k) | .055 .055 .055 .333 .055 .444

D. (m)
C. (1) E. (n)
.705 .058 .058 .058 .058 .058
.533 .066 .266 .066 .066 .666 .083 .083 .083 .083
.058 .529 .235 .058 .058 .058
(1)|.066 .733 .066 .066 .066 .083 .417 .333 .083 .083
(m)|.058 .117 .294 .235 .117 .176
.133 .066 .333 .266 .200 .083 .166 .333 .250 .166
.058 .058 .470 .294 .058 .058
.066 .066 .533 .266 .066 (n)|.083 .083 .500 .250 .083
.058 .058 .235 .058 .529 .058
.066 .066 .400 .066 .400 .083 .083 .333 .083 .417
.058 .058 .352 .058 .058 .411

N3. In your Answer Sheets, match each Santali sentence 1-6 with its corresponding attention matrix A—E. Re-
member that two sentences correspond to the same attention matrix!

N4. Identify the English sentence that has the same meaning as sentence 4.

N5. Fill in gaps (j) through (n) in the attention matrices with the correct Ol Chiki tokens in the corresponding
Santali sentences. For the matrix that corresponds to two sentences, provide both tokens. You don’t have to fill
in the shaded cells.

N6. Explain your observations about how NACLOLabs calculates attention values between tokens in a sequence,
regardless of which language.

Make sure you record your answers in your Answer Sheets!

00000 "




(O) Sum Times in Na (1/1) [10 Points]

Na is a Nilo-Saharan language spoken by around 35,000 people in southern Chad. Below are some additions and
multiplications in Na. Note that some Na words are written with dashes to indicate word parts.

ko + ko = ko-jo (1)

maka x maka = ko bi-jo> maka (2)

joke bi-jo mitikijo x jo = ko-bi-joke bi-ja s3 (3)

ko bi-jo mitikijo + ko-bi-joke bi-jo muta = ko-muta (4)
joke bi-j2 jo x muta = ko-jo bi-jo maka (5)

joke-jo bi-jo maka + joke-jo bi-jo mitikijo = ko-muta bi-jo muta (6)
O1. Write the equations (1)—(6) in digits.
02. Write in digits: ko-jo-bi-joke bi-jo muta.
03. Translate into Na: 44, 117.

04. Explain your observations about how numbers are formed in Na.

(P) Wear There’s a Will (1/1) [15 Points]

Kalaallisut is an Inuit language spoken by around 50,000 people in western Greenland. Below are some sentences
in Kalaallisut and their English translations. It may be helpful to know that B denotes an r sound pronounced
farther back in the mouth; g denotes a k-like sound made in the same place as B; and a and € are vowels.

Flax is a crop used for both its nutritious seeds and its strong fibers which are used to make linen fabric. A fiancé
is @ man who is engaged to be married (as opposed to fiancée, who is a woman who is engaged to be married).
Raw oil is oil in its natural state, while processed oil is oil that has been treated so it can be used more easily for
things like fuel, cooking, or manufacturing.

nuliaq annasaamik iluassaassissaaq. —  The wife will mend a coat.
nuliasa pisussaaq. — My wife will walk.
uissaq ossosa katissavaa. — The fiancé will collect my processed oil.
palasiga sinissaagq. — My priest will sleep.
kunngiga qalissiamik tigumiassissaaq. — My king will wear linen.
palasissaq viinnissamik katessissaaq. —  The religion student will collect a grape.
palasima annasaasa iluassaassavaa. — My priest will mend my coat.
uima kunngi isussavaa. — My husband will criticize the king.
P1. In your Answer Sheets, translate into English: P2. In your Answer Sheets, translate into Kalaallisut:
1. nuliassaq viinniga katissavaa. 4. My husband will collect the raw oil.
2. palasissasa annasaassamik isaossissaaq. 5. My priest will collect flax.
3. palasi assussaq tigumiassavaa. 6. My fiancé will criticize a crown prince.

P3. Explain your observations about how sentences are formed in Kalaallisut.
Make sure you record your answers in your Answer Sheets!
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(Q) Sea Saw (1/1) [15 Points]

Anindilyakwa is an East Arnhem language spoken by around 1,500 people in northern Australia. Below are some
verb forms in Anindilyakwa and their English translations.

nangarringka — he saw her

nanirringka — he saw him
nginirringka — he saw me; he saw you
ninginirringka — Isaw him
ningarrarringka — Isaw them
yingirringkatjingwa — she saw herself
yinginirringka — she saw him

yingimwarringka mwangwiyiwanga — she saw the shark
narrangarringka — she saw them
nanamwirringka mwangwiyiwanga — the shark saw him

narramwirringka mwangwiyiwanga — the shark saw them

yingakwirringka apwirtha — the whale saw her
narrakwirringka apwirtha — the whale saw them
narringarringka — they saw her
ngipwirringka — they saw me; they saw you
ningkwingarringka — you saw her
ningkwirringka apwirtha — you saw the whale
ningkwarrarringka — you saw them
Q1. In your Answer Sheets, translate into English: Q2. In your Answer Sheets, translate into Anindilyakwa:

. narranirringka . I saw her

1
2. narrirrarringka . the shark saw you
3. ngikwirringka apwirtha

5

6

7. the whale saw him
4. yingamwirringka mwangwiyiwanga 8

. . ) . . you saw yourself
If you think multiple translations are possible,
write all of them.

Q3. Explain your observations about how verbs are formed in Anindilyakwa.

Make sure you record your answers in your Answer Sheets!
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1. Write all answers clearly and in dark, legible writing. Because your responses will be scanned (and
some may be graded automatically using optical character recognition software), faint or illegible
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2. To change a response, erase it cleanly. If you cannot, clearly cross out the incorrect answer com-
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option completely: @ Correct option QO Incorrect option
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UNTIL THEY HAVE BEEN OFFICIALLY POSTED ON THE NACLO WEBSITE.

Signature:
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Answer Sheets (1/7)

(J) Strawbery Shortcake

J1. Starting from small, write the next 4 words of ParrotBot,’s message on training data 2. (You shouldn’t write
the word small, which is already written for you.)

small

J2. Write one capital letter (A—F) per box to match the stickers —@ to their appropriate words:

@. @ 3 @ B (6).

J3. Write the tokenization of started in the same format as in the problem. For example, coaches would be written
as [co][a][ch][es].

started

(K) Speaking Your Truth

K1. Write one capital letter (A—X) per box to match each Dene Sytiné word or phrase to its English translation:

1 2 3 4 5 6 7 8
9. 10. 11. 12. 13. 14. 15. 16.
17. 18. 19. 20. 21. 22. 23. 24,

K2. What translation did the linguist expect for sa?

Explain why the speaker responded clock in 1-2 sentences:

K3. Translate each Dene Sytiné word into English:

dechentué denechogh tt'izi tthoghé

K4. Write two capital letters (AA—EE) per box to match each Dene Sytiné animal to its English translation:

25. 26. 27. 28. 29.
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(L) Hide and Seek in Hunzib

L1. Give the plural forms for the following verbs:

iNe koxaa Naq'a

6¢’ok’ tig’e tixel

L2. Give the Hunzib plural forms of the following verbs:

ut the
dress s. up puts. on P .
fire on
renews. take s. off warm up

L3. Explain your observations about how the verbal plural, causative and verbalizer are formed in Hunzib:

L4. Write the verbal plurals you would expect:

uhle gic’k’e

Explain how the irregular forms might have arisen:

00000



YOUR NAME: NACLO ID:

Answer Sheets (3/7)

(M) Can You Speak Aikana?

M1. Translate to English:

1.

haweriana enuaé

. yoanena henumeé

. dapapii lipanekaé

M2. Translate to Aikana:

1.

| oversleep and I trick you.

He bans me and you dream.

You remember him and you are warm.

M3. Explain your observations about how sentences are formed in Aikana:
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(N) A Token of Your Attention

N1. Write the attention values for the following word pairs as decimals, with two digits after the decimal point:

(a) fast - fast (b) fast = dog (c) cat - cat (d) yard = chase

N2. Fill in the gaps in the attention matrix for The cat meowed:

(e) (f) (g) (h) (i)

N3. Write one capital letter (A—E) per box to match each Santali sentence to its corresponding attention matrix:

1. 2. 3. 4. 5. 6.

N4. Fill in the circle corresponding to the English translation of sentence 4:

QO The cat eats the rat on the mat. QO The dog was chasing the fast cat around the yard. QO The cat meowed.

N5. Fill in the gaps in the attention matrices with the correct Ol Chiki tokens. Please write clearly! For the matrix
that corresponds to two sentences, write both tokens:

(i) (k) (1)

(m) (n)

NG6. Explain your observations about how NACLOLabs calculates attention weights between tokens in a sequence,
regardless of which language:
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(O) Sum Times in Na

O1. Write the equalities (1)—(6) in digits:

(1) + = (4) +
(2) X = (5) X
(3) X = (6) +

02. Write in digits: ko-jo-bi-joke bi-jo muta =

03. Write in Na:

44 =

117 =

04. Explain your observations about how numbers are formed in Na:

(P) Wear There’s a Will

P1. Translate to English:

1. nuliassaq viinniga katissavaa.

2. palasissasa annasaassamik isossissaaq.

3. palasi assussaq tigumiassavaa.
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(P) Wear There’s a Will (continued)

P2. Translate to Kalaallisut:

4. My husband will collect the raw oil.

5. My priest will collect flax.

6. My fiancé will criticize a crown prince.

P3. Explain your observations about how sentences are formed in Kalaallisut:
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(Q) Sea Saw

Q1. Translate into English in all possible ways:

1. narranirringka

2. narrirrarringka

3. ngikwirringka apwirtha

4. yingamwirringka mwangwiyiwanga

Q2. Translate into Anindilyakwa:

5. Isaw her

6. the shark saw you

7. the whale saw him

8. you saw yourself

Q3. Explain your observations about how verbs are formed in Anindilyakwa:
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Additional Answer Space (1/1)

If you use this additional space, please do both of the following:
1. On this sheet, clearly indicate which question(s) you are answering. E.g., write “Problem Q4.”

2. In the regular answer space(s) for the question(s) you are answering, note that you are using additional
answer space. E.g., at the end of the answer space for problem Q4 in the reqgular Answer Sheets, add a
note saying “See additional answer space.”

00000



