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Psycholinguistics
at IOL

Eleventh International Olympiad in Linguistics (2013).
Individual Contest Problems

Problem #5 (20 points).
(Pittsburgh, USA) in 2010, volunteers were first shown some English words, while activity was
being registered in different locations of their brains. Then the volunteers were asked to think
of some other words from a preselected list of 60 words, while the researchers were measuring
their brain activity again. Using the obtained data, the researchers were able to determine
the words the volunteers were thinking of quite successfully.

Below you can find some data on the activity levels for four brain locations depending on

which word the volunteers were thinking of.

In a series of experiments run in Carnegie Mellon University

Word Translation | Location A | Location B | Location C | Location D
airplane airplane high low low high
apartment | apartment | high low low high

arm arm low high low low

corn corn low low high low

cup cup low low high low

igloo igloo high low low low

key key high high low low
lettuce lettuce low low high high
screwdriver | screwdriver | low high low high

The same information is given below on six more words the volunteers were thinking of: bed
‘bed’, butterfly ‘butterfly’, cat ‘cat’, cow ‘cow’, refrigerator ‘refrigerator’, spoon ‘spoon’.

Word | Location A | Location B | Location C | Location D
1 low low high high

2 low low high low

3 high low low low

4 low low low high

5 low high high low

6 low low low low

Determine the correct correspondences.

—Boris ITomdin



My aims for this problem

1. Focus on syntax

2. Feature an IOL-style language



Syntax psycholinguistics in Kagchikel
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https://www.youtube.com/watch?v=EJfvKnLPqFM
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The StUdy N =17 participants

Ri xar xerunim xi taq sdq '

functional Magnetic Resonance
Imaging (fMRI) scanner



1. Xerunim ri taq siq ri xar . [E] ri saq

This problem

2. Ritaq [Al xkichdy [B]  kiq

3 [C] ri q’éq ri taq kiq /& [G] Xeroyoj [H]

/

——
—

Dl - 8. [1]

4. Ri q’éq xkoyoj




. Xerunim ri taq siq ri xar . [E] ri saq

This problem

Sentence Frontal Cortex | Auditory Cortex
. Ritaq_[Al_ xkich’ay _[B]_ kiq 6. Xkich’iy [F] number (activity) (activity)
1 lower higher
2 lower lower
3 higher higher
3 higher lower
5 higher higher
6 lower higher
[C] ri q’éq ri taq kiiq /i [G] Xeroyoj [H] 7 higher lower
8 lower lower

/

—————
- —c

8. [1]




. Ri q’éq xkoyoj

. Xerunim ri taq siq ri xar . [E] ri saq

This problem

Sentence Frontal Cortex | Auditory Cortex
. Ritaq_[Al_ xkich’ay __[B]_ kiq 6. Xkich’iy [F] number (activity) (activity)
1 lower higher
2 lower lower
3 higher higher
3 higher lower
5 higher higher
6 lower higher
[C] ri q’éq ri taq kiiq /i [G] Xeroyoj [H] 7 higher lower
8 lower lower

/

————
e —

9. Ri taq sdq xkinim ri q’'éq

10. Xekich’ay ri taq xar ri taq kiiq

Dl - 8. [1]

11. Xeruq'etey ri kiiq ri taq q’éq
12. Xerachik’aj ri taq sdq ri xar
13. Ri taq q’éq xekitz ét ri taq sdq




2

ri taq saq ri xar

ri q’éq ri taq kiq

[E]

[1]

Parsing the sentences

Sentence Frontal Cortex | Auditory Cortex
number (activity) (activity)

1 lower higher

2 lower lower

3 higher higher

3 higher lower

5 higher higher

6 lower higher

i higher lower

8 lower lower

9. Ri taq siiq xkinim ri q’éq
10. Xekich’dy ri taq xar ri taq kiiq
11. Xeruq’etey ri kiiq ri taq q’éq
12. - ri taq saq ri xar

13. Ri taq q'éq xekitzét ri taq siq




Z\ Parsing the sentences

Sentence Frontal Cortex | Auditory Cortex

6. number (activity) (activity)
lower higher
lower lower
higher higher
higher lower

higher higher
lower higher

T
e
[G]
el
[1]

R[N |G| WD =

[F]
[H] higher lower
lower lower
9. Ri taq siq xkinim ri q’éq
10. Xekich'y ri taq xar ri taq kiiq

= 11. Xeruq'etey ri kiq ri taq q'éq
12. Xerachik'aj i taq siq ri xar

13. Ritaq q'éq xekitz'ét i taq siq




. Xerunim ri taq

The noun phrase

. Ritaq =l xkich’ay —i[B] . 6.

S
o
!
-

7. [G] Xeroyoj [H]

/

—————
- —




. Xerunim ri taq siq ri . [E] ri saq

The noun phrase

S
o
!
-

. Ritaq =l xkich’ay i[B] kiq 6.

7. [G] Xeroyoj [H]

/

—————
- —




. Xerunim ri taq siq ri xar 53 [E] ri saq

The noun phrase

S
o
!
-

. Ritaq Al xkichay _[Bl ki 6.
q y q

[C] ri q’éq ritaq kiq 7. [G] Xeroyoj [H]

/

—————
- —




. Xerunim ri taq siq ri xar 53 [E] ri saq

The noun phrase

S
o
!
-

. Ritaq Al xkichay _[Bl ki 6.
q y q

[C] ri q’éq ritaq kiq 7. [G] Xeroyoj [H]

/

—————
- —




. Xerunim ri taq siq ri xar . [E] ri saq

The noun phrase

S
o
!
-

. Ritaq _[Al_ xkichay _[Bl ki 6.
q y q

ri

[C] ri q’éq ri taq kiq 7. [G] Xeroyoj [H]

/

—————
- —




. Xerunim ri taq siq ri xar . [E] ri saq

The noun phrase

S
o
!
-

. Ritaq _[Al_ xkichay _[Bl ki 6.
q y q

siq

r taq xar
kaq

L article  plural .
qeq

[C] ri q’éq ri taq kiq 7. [G] Xeroyoj [H]

—————
- —




. Ri q’éq xkoyoj

. Xerunim ri taq siq ri xar . [E] ri saq

[C] ri q’éq ri taq kiaq 7. Xeroyoj

The verb

. Ritaq =l xkich’ay =i[B] kiq 6.

Dl 8.

9. Ri taq siq xkinim ri q’éq
10. Xekich’ay ri taq xar ri taq kiq




. Xerunim ri taq siq ri xar . [E] ri saq

[C] ri q’éq ri taq kiaq 7. Xeroyoj

The verb

. Ritaq =l xkich’ay =i[B] kiq 6.

‘oush’

‘nit’

‘call’

I\ 5% I

9. Ri taq siq xkinim ri q’éq
10. Xekich’ay ri taq xar ri taq kiq




. Xerunim ri taq siq ri xar . [E] ri saq

The verb

[C] ri q’éq ri taq kiaq 7. Xeroyoj

. Ritaq =l xkich’ay =i[B] kiq 6.

9. Ri taq siq xkinim ri q’éq
10. Xekich’ay ri taq xar ri taq kiq




. Xerunim ri taq siq ri xar . [E] ri saq

The verb

S
o
!
-

. Ritaq Al xkichay _[Bl ki 6.
q y q

verb

[C] ri q’éq ri taq kiq 7. [G] Xeroyoj [H]

/

—————
- —

8. [1]

9. Ri taq sdq xkinim ri q’'éq
10. Xekich’ay ri taq xar ri taq kiq




. Xerunim ri taq siq ri xar . [E] ri saq

The verb

S
o
!
-

. Ritaq Al xkichay _[Bl ki 6.
q y q

verb

X-
[C] ri q’éq ri taq kiq 7. [G] Xeroyoj [H]

£ past tense

—

(but you couldn’t
have known that)

8. [1]

9. Ri taq sdq xkinim ri q’'éq
10. Xekich’ay ri taq xar ri taq kiq




. Xerunim ri taq saq ri xar

. Ritaq_[Al_ xkich’ay _[B]_ kiq

[C]

ri q’éq ri taq kiaq

[E]

E
=
)
<

[G]

Xeroyoj

[H]

[1]

The verb

verb
X_

past tense

(but you couldn’t
have known that)

11. Xeruq'etey ri kiq ri taq q’éq
kinim ri q’éq 12. Xerachik’aj ri taq siq ri xar
10. Xekich’dy ri taq xar ri taq kiq 13. Ri taq q’éq xekitz’ ét ri taq siq

9. Ritaq saq



. Xerunim ri taq siq ri xar . [E] ri saq

The verb

Subject
marker

x
=,
sV H
<
-

. Ritaq Al xkichay _[Bl ki 6.
q y q

-r(u)-  sa

[C] ri q’éq ri taq kiiq 7. [Gl__ xefoyoj (] — k (i) = pl.

8. [1]

11. Xeruq'etey ri kiq ri taq q’éq
kinim ri q’éq 12. Xerachik’aj ri taq siq ri xar
10. Xekich’dy ri taq xar ri taq kiq 13. Ri taq q’éq xekitz’ ét ri taq siq

9. Ritaq saq




. Xerunim ri taq siq ri xar . [E] ri saq

The verb

Object Subject
marker marker

x
=,
sV H
<
-

. Ritaq Al xkichay _[Bl ki 6.
q y q

[C] ri q’éq ri taq kiq 7. (G] Xeroyoj (H] — e — - k (i) — plo

actually: ergative

8. [1]

(but you couldn’t
have known that)




. Xerunim ri taq siq ri xar . [E] ri saq

The verb

Object Subject

. Ritaq =l xkich’ay =i[B] kiq 6. k k
MarKer MAarKer

— ) -

X -

[C] ri q’éq ri taq kiq 7. [G] Xeroyoj (H] — e — — k ( i) — pl
past tense

8. [1]




. Xerunim ri taq siq ri xar . [E] ri saq

Phonological rule

. Ritaq_[Al_ xkich’ay __[B]_ kiq 6. Xkich’ay [F] O b j ect s U bj ect
Y marker marker
T

[C] ri q’éq ri taq kiaq 7.

-e- -k(i)- pl.

/

————
e ————

past tense

-ruVv (before a
-kiV vowel)

-rC
-kC

(before a
consonant)




. Xerunim ri taq sdq ri xar

. Ritaq Al xkich’ay iB] kiq

[C] ri q’éq ri taq kiq

[E]

E
=
)
<

[G]

Xeroyoj

[H]

Phonological rule

Object
marker

X -

past tense

actually: ris an
epenthetic consonant
(but you couldn’t
have known)

Subject
marker

-r(u)- so
-k(i)- pl.

-(r)uv

(before a
-kiV vowel)
-rC (before a
-kC consonant)




. Xerunim ri taq siq ri xar . [E] ri saq

Psycholinguistics

Sentence Frontal Cortex | Auditory Cortex
. Ritaq_[Al_ xkichay _[Bl_ kiq 6. Xkich’iy [F] number (activity) (activity)
1 lower higher
2 lower lower
3 higher higher
4 higher lower
5 higher higher
6 lower higher
[C] ri q’éq ri taq kiq 7. [G] Xeroyoj [H] / higher lower
8 lower lower

/

—————
- —c

8. [1]




. Xerunim ri taq siq ri xar

. Ri q’éq xkoyoj

Psycholinguistics

Sentence Frontal Cortex | Auditory Cortex
© R 1A gy (Bl ey number (activity) (activity)
1 lower higher
2 lower lower
3 higher higher
4 higher lower

[C] ri q’éq ri taq kiq

[D]




. Xerunim ri taq siq ri xar

. Ri q’éq xkoyoj

verb  subject Psycholinguistics
V-0-S

object
Sentence Frontal Cortex | Auditory Cortex
© R 1A gy (Bl ey number (activity) (activity)
1 lower higher
2 lower lower
S - V- 0 3 higher higher
4 higher lower

[C] ri q’éq ri taq kiq

fe=

V-S-0

[D]

O-V-S Different word orders!




1. Xerunim ri taq siq ri xar

Psycholinguistics
V-0-S

Sentence Frontal Cortex | Auditory Cortex
) Riee 1L s 1Bl number (activity) (activity)
1 lower higher
2 lower lower
S - V- 0 3 higher higher
4 higher lower

3. [C] ri q’éq ri taq kiq

V=-$-0

[D]

4. Ri q’éq xkoyoj

O-V-$




. Xerunim ri taq siq ri xar

. Ri q’éq xkoyoj

Psycholinguistics
V-0-S

Sentence Frontal Cortex | Auditory Cortex
© R 1A gy (Bl ey number (activity) (activity)

1 lower higher
2 lower lower

S - V- 0 3 higher higher
4 higher lower

[C] ri q’éq ri taq kiq
V-S-0 Auditory cortex activity is higher

if sentence is V=initial

[D]

O-V-$




. Xerunim ri taq siq ri xar

. Ri q’éq xkoyoj

Psycholinguistics
V-0-S
Sentence Frontal Cortex | Auditory Cortex
. Ritaq =l xkich’ay i8] kiq number (aCtiVitY) (aCtiVitY)
1 lower higher
2 lower lower
S - V- 0 3 higher higher
4 higher lower

[C] ri q’éq ri taq kiq

V=-$-0

[D]

Hearing the verb (action) first is
O-V-S more surprising
a noun is expected first




Psycholinguistics

Sentence Frontal Cortex | Auditory Cortex
number (activity) (activity)

1 lower higher

2 lower lower

3 higher higher

1 higher lower

Hearing the verb (action) first is
more surprising
a noun is expected first



. Xerunim ri taq siq ri xar

. Ri q’éq xkoyoj

Psycholinguistics
V-0-S

Sentence Frontal Cortex | Auditory Cortex
© R 1A gy (Bl ey number (activity) (activity)

1 lower higher
2 lower lower

S -\~ 0 3 higher higher
1 higher lower

[C] ri q’éq ri taq kiq
e
V-S-0O Frontal cortex activity is higher if

object does not follow the verb

[D]

O-V-$S




. Xerunim ri taq siq ri xar

. Ritaq Al xkichay _[Bl ki
q y q

[C]

. Ri q’éq xkoyoj

ri q’éq ri taq kiq

[D]

V-0-S

S-V-0

V=-S-0

O-V-$S

Psycholinguistics
Sentence Frontal Cortex | Auditory Cortex
number (activity) (activity)
1 lower higher
2 lower lower
3 higher higher
4 higher lower

Frontal cortex activity is higher if

object does not follow the verb

These sentences are more
difficult to process




Psycholinguistics

Sentence Frontal Cortex | Auditory Cortex
L. LPMC number (activity) (activity)
L F30p/F3t -A"/{ﬁ L. IPS 1 lower higher
- 2 lower lower
L’\' \ \ 3 higher higher
L0 v - \ & 4 higher lower

..\ /)jl

L. F3t/F30

These sentences are more
difficult to process



Psycholinguistics

Sentence Frontal Cortex | Auditory Cortex
number (activity) (activity)
1 lower higher
2 lower lower
3 higher higher
4 higher lower

VOS is considered the canonical
word order, but SVO is more common

These sentences are more
difficult to process



1. Xerunim ri taq siq ri xar . [E] ri saq

2. Ritaq [Al xkichdy [B]  kiq

3 [C] ri q’éq ri taq kiq /& [G] Xeroyoj [H]

/

——
—

4. Ri q’éq xkoyoj D 8. [1]

Assignment (a)



[Xeroyoj ri q’éq]g ri sdq

Xerunim ri taq siq ri xar D

Assignment (a)

Ri taq [xar]s xkich’dy [ri]p kiiq 6. Xkich’ay [ri xar ri taq sdq]r

[Xkinim]¢ ri q’€éq ri taq kdq 7. [Ritaq q’€q]g xeroyoj [ri siqlu

Ri q’éq xkoyoj [ri taq kdq]|p 3 [Rikéq xeruch’ay ri taq xar];




Assignment (b) 9. Ri taq sidq xkinim ri q’éq



Assignment (b) 9. Ri taq siq xkinim ri q’éq




Assignment (b) 10. Xekich’ay ri taq xar ri taq kiq



aq

taq xar ri taq k

ay ri

oo

10. Xekich

Assignment (b)




taq xar ri taq kiq

ay ri

oo

10. Xekich

Assignment (b)

I T

alala NN

T

e —m—

= [ =

=Ll
-




Drawing gallery



Drawing gallery

(orowv3ouel = CONVAMA )



Assignment (c)




Assignment (c)

Xroyoj ri saq ri xar
Xroyoj ri xar ri saq
Ri xar xroyoj ri saq

Ri saq xroyoj ri xar



Assignment (d)

Frontal Cortex
(activity)

Auditory Cortex
(activity)

11

Xeruq etey ri kiq ri taq q’éq

17

Xerachik’aj ri taq sidq ri xar

13

Ri taq q’éq xekitz ét ri taq sidq




Assignment (d)

Frontal Cortex | Auditory Cortex
(activity) (activity)

11 | Xeruq'etey ri kdqritaqqéq | higher higher

12 | Xerachik’aj ri taq saq ri xar lower higher

13 | Ritaq q’éq xekitz ét ri taq sdq | ? lower




Assignment (d)

Frontal Cortex | Auditory Cortex
(activity) (activity)

11 | Xeruq'etey ri kdqritaqqéq | higher higher

12 | Xerachik’aj ri taq saq ri xar lower higher

13 | Ritaq q’éq xekitz ét ri taq sdq | ? lower

Cannot tell if it's
SVO or OSV




Who graded your papers?

Akos Blaskovics Elysia Warner

Alexander

Dan-Mirced Piperski

Mirea (me)




Your questionnaire ratings

You rated Problem b the...



Your questionnaire ratings

You rated Problem b the...

#2 easiest (66 votes, 33.7%)

#3 hardest (40 votes, 19.8%)



Results Without non-submissions

20 Mean: 11.7 =
Median:13.5 &

15
10 I I I |

2 3 4 5 6 7 8 9 1011 1213 14 1516 17 18 19 20
Score

count



Results With non-submissions

21.4% non- Mean: 9.28
submissions @ Median: 11.b
40

So 3rd hardest/
eqsiest

count

20

ll--lll-l
5 10 15

Score

IIII.
20



And the best solution goes to...



Y JiShucChing Y
Hong Kong



..and the second best solution goes to...



\
Y g
it
Y Jaehyun Leey

South Koread




IOL interviews - today!

Sign up here:




