P2: G3smg (Gaahmg; Gaam)

It’s another possession problem: Now with tones!
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The grading group!

I would like to thank Aleksejs Pegusevs, Daniel Rucki, Kazune Sato,
and Shinjini Ghosh of the jury, who in addition to myself, graded your
solutions to this problem.
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Statistics

204 out of 227 participants submitted an answer to P2.

The distribution of their scores is as follows:

0.0 2.5 5.0 7.5 100 12,5 15.0 175 20.0
Score

» The median score is 6.75
» The average is 6.91

» No perfect score...




Introduction to the solution

Now how might one solve this problem?
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Introduction to the solution

Now how might one solve this problem?

We are given 20 Gaahmg phrases, which correspond to phrases of
possession in our working languages.
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Introduction to the solution

Now how might one solve this problem?

We are given 20 Gaahmg phrases, which correspond to phrases of
possession in our working languages.
a f5ndsg, 4 maamaad, a taada, adag uyug, ag ptbaréeg, ag maam, d35r
iini, £ il, & pebargeg, £g il33g, &g taadad, guur Sydn, guuriig dndg, 3 abés,
5 b35raa, 5 il53g, 5g tunduliig, 5g m35035d, (¢¢] Gun, éelaag inigi

222

my aunts, bis horn, yours, anchor, my grandmother, our ribs, bis hammer,
my grindstones, their grandmothers, youry grandfathers, my cheeks, your,
horns, their horns, youry, uncle, our grindstone, youry, elbows, his ribs, youry,
shoulder, his anchors, our aunt, youry dogs
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my aunts, his horn, yours, anchor, my grandmother, our ribs, his
hammer, my grindstones, their grandmothers, your, grandfathers, my
cheeks, yoursg horns, their horns, yoursg uncle, our grindstone, youry,
elbows, his ribs, yourg shoulder, his anchors, our aunt, youry dogs
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TprS OprSSCSSiOIl

Family Body parts Other

my aunts his horn yoursg anchor
my grandmother our ribs his hammer
their grandmothers | my cheeks my grindstones

yourp grandfathers
yourgg uncle
our aunt

yourgg horns
their horns
youry elbows
his ribs

yourg shoulder

our grindstone
his anchors
youry dogs
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TprS OprSSCSSiOIl

Family Body parts Other

my aunts his horn yoursg anchor
my grandmother our ribs his hammer
their grandmothers | my cheeks my grindstones

yourp grandfathers
yourgg uncle
our aunt

yourgg horns
their horns
youry elbows
his ribs

yourg shoulder

our grindstone
his anchors
youry dogs

» Possession of family terms and/or body parts is often special.
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TprS OprSSCSSiOIl

Family Body parts Other

my aunts his horn yoursg anchor
my grandmother our ribs his hammer
their grandmothers | my cheeks my grindstones

yourp grandfathers
yourgg uncle
our aunt

yourgg horns
their horns
youry elbows
his ribs

yourg shoulder

our grindstone
his anchors
youry dogs

» Possession of family terms and/or body parts is often special.

» So too in Gaahmg,
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TprS OprSSCSSiOIl

a f5nddg, a maamaad, 4 taada, adag uyug, ag pebargég, ag maam, d33r
iini, £ 1l, € pebarggg, g il33g, £g taddad, guur 3ydn, guuriig 3ndg, 5 abé¢, 5
b33raa, 3 il33g, 5g tunduliig, 5g m353053d, (¢l Gun, éélaag inigi




TprS OprSSCSSiOIl

a f5nddg, 4 maimaad, a taada, ag pebareeg, ag maam, £ i, & pebareeg, &g
i135g, &g taadad, 5 abé¢, 5 bysraa, 5 il53g, 5g tunduliig, 5g m35853d

a0ag ayug, d53r iini, guur 3ysn, gulriig sndg, (¢l Gun, (¢élaag inigi




Inalienable possession

a f5nddg, 4 maamaad, a taada, ag pebaréég, ag maam, £ il, & pebaréeg, &g
i35g, &g taadad, 5 abé¢, 5 basraa, 5 il33g, 5g tunduliig, 5g m35033d

?2?
my aunts, his horn, my grandmother, our ribs, their grandmothers,

yourp grandfathers, my cheeks, yourg horns, their horns, yours, uncle,
youry elbows, his ribs, yourgg shoulder, our aunt, your, dogs
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Inalienable possession

af5nddg = my cheeks ag ptbargeg = our ribs

4 maamaad = my aunts agmaam = our aunt

4 taaoa = my grandma

5 abée ? 5g tunduliig ?

5b3sraa  ? 5g m33033d ?

5 ildsg = your, horns

gil = his horn gg il35g = their horns

€ ptbaréég = his ribs ggtaadad = their grandmas

yoursg shoulder;  yourg, uncle;  youry grandpas;  your, elbows
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Inalienable possession

afinddg = my cheeks ag pebaréeg = our ribs

4 maamaad = my aunts dgmaam = our aunt

4 taada = my grandma

5 abéé ? 5g tunduliig ?

5bssraa  ? 5g m33033d ?

5 ildsg = yourgg horns

gil = his horn gg il35g = their horns

€ pebargeg = his ribs ggtaadad = their grandmas

How to distinguish youry, shoulder and your,, uncle?
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Inalienable possession

afinddg = my cheeks ag pebareeg = our ribs

4 maamaad = my aunts dgmaam = our aunt

a taada = my grandma

5 abte 2 5g tunduliig ?

5b3sraa 2 5g m33033d ?

5 ildsg = your horns

gil = his horn gg il33g = their horns

€ pebargeg = his ribs ggtaadad = their grandmas

How to distinguish youry, shoulder and your,, uncle?

Singular pronouns have high tone before family terms. (With an
exception noted in the assignments.)
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Inalienable possession

afinddg = my cheeks ag ptbargég = our ribs

4 maamaad = my aunts agmaam = our aunt

4 taada = my grandma

5 abéé = yourgg uncle 5g tunduliig ?

5b3ria = youry shoulder 5g m33033d ?

5 ildsg = yourgg horns

gil = his horn gg il33g = their horns

€ pebargeg = his ribs ggtaadad = their grandmas
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Inalienable possession

afsnddg = my cheeks ag ptbargég = our ribs

a maamaad = my aunts agmaam = our aunt

4 taada = my grandma

5 abée = yourgg uncle 5g tunduliig ?

5b3raa = yours, shoulder 5g m33033d ?

5 ildsg = yourgg horns

gil = his horn gg il33g = their horns

€ pebargeg = his ribs ggtaadad = their grandmas

Now how do we distinguish your grandpas and your,; elbows?
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Inalienable possession

afsnddg = my cheeks ag ptbarggg = our ribs

4 maamaad = my aunts agmaam = our aunt

a taada = my grandma

5 abée = yoursg uncle 5g tunduliig ?

5b3raa = youry shoulder — 5g m33333d ?

5il33g = yoursg horns

gil = his horn gg il35g = their horns

g pebargeg = his ribs ggtaadad = their grandmas

Now how do we distinguish youry grandpas and your,, elbows?

Plural nouns normally end in -g (like the pronouns).
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Inalienable possession

afinddg = my cheeks ag ptbaréég = our ribs

4 maamaad = my aunts agmaam = our aunt

a taada = my grandma

5 abée = yourgg uncle 5g tunduliig ?

5b3raa = youry, shoulder  3g m33033d ?

5 ildsg = yourgg horns

gil = his horn gg ild3g = their horns

£ pebarggg his ribs £g taadad their grandmas
Now how do we distinguish youry grandpas and your,, elbows?

However, it seems that plural family terms end in -d.
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Inalienable possession

a fsnddg

4 maamaad

€ pebargeg

my cheeks
my aunts
my grandma

yourgg uncle
yoursg shoulder
yourgg horns

his horn

his ribs

ag ptbargég

ag maam

5g tunduliig
5g m33033d

gg il33g
gg taadad

our ribs
our aunt

youry elbows
youry| grandpas

their horns
their grandmas
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Alienable possession

So what about the remaining words?
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Alienable possession

So what about the remaining words?
404g ayug, d53r iini, gulr 3ysn, guuriig ndg, (¢l Gun, (éélaag inigi
222

yourgg anchor, his hammer, my grindstones, our grindstone, his anchors,
youry dogs

David Hultman



Alienable possession

a0ag ayug, d55r iini, guur 3yan, guuriig 3ndg, (] Gun, (¢élaag inigi

222

your,, anchor, his hammer, my grindstones, our grindstone, his anchors,
youry dogs




Alienable possession

a0ag ayug, d55r iini, guur 3yan, guuriig 3ndg, (] Gun, (¢élaag inigi
2202

your,, anchor, his hammer, my grindstones, our grindstone, his anchors,
youry dogs

» Unlike the inalienable possession, it’s the second word that looks
similar across these expressions.
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Alienable possession

a0ag ayug, d55r iini, guur 3yan, guuriig 3ndg, (] Gun, (¢élaag inigi
2202

your,, anchor, his hammer, my grindstones, our grindstone, his anchors,
youry dogs

» Unlike the inalienable possession, it’s the second word that looks
similar across these expressions.

» The second word is the pronoun, i.e. the opposite word order.
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Alienable possession

a0ag ayug, d55r iini, guur 3yan, guuriig 3ndg, (] Gun, (¢élaag inigi
2202

your,, anchor, his hammer, my grindstones, our grindstone, his anchors,
youry dogs

» Unlike the inalienable possession, it’s the second word that looks
similar across these expressions.

» The second word is the pronoun, i.e. the opposite word order.

» Frequencies/plurality:
40ag ayug = your, dogs;  d35r iini = his hammer.
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Alienable possession

a0ag ayug, d55r iini, guur 3yan, guuriig 3ndg, (] Gun, (¢élaag inigi
2202

your,, anchor, his hammer, my grindstones, our grindstone, his anchors,
youry dogs

» Unlike the inalienable possession, it’s the second word that looks
similar across these expressions.

» The second word is the pronoun, i.e. the opposite word order.
» Frequencies/plurality:
40ag ayug = your, dogs;  d35r iini = his hammer.
» In inalienable pronouns, different vowels correspond to different
persons. We can see if the same is true in alienable pronouns.

David Hultman



Vowels

The alienable vowels are raised versions of their inalienable counterparts.

1 person | 2™ person | 3™ person
Alienable e} u i

Inalienable a > £




Vowels

The alienable vowels are raised versions of their inalienable counterparts.

1 person | 2™ person | 3™ person
Alienable e} u i
Inalienable a o) £

This makes the final matches easy:




Vowels

The alienable vowels are raised versions of their inalienable counterparts.

1 person | 2™ person | 3™ person
Alienable e} u i
Inalienable a o) £

This makes the final matches easy:

a0ag ayug = yourp dogs d53r iini = his hammer

guur 3yoan = my grindstones guuriig dndg = our grindstone
€&l tin = your, anchor (¢¢laag inigi = his anchors




Are we done?




Are we done?

Not quite...




Alienable pronouns, again

We still don’t fully understand the alienable pronouns.

d55r 1ini = his hammer;  (é¢laag inigi = his anchors

Why does his have two different forms?
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Alienable pronouns, again

We still don’t fully understand the alienable pronouns.

d33r iini = his hammer;

(¢¢laag inigi = his anchors

Why does his have two different forms?

my yours, his our  yourp
Singular noun aun ini | 3ysan
Plural noun 3ndg inig-i ayug
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Alienable pronouns, again

We still don’t fully understand the alienable pronouns.

d33r iini = his hammer;

Why does his have two different forms?

(¢¢laag inigi = his anchors

my  yours;  his our  youry
Singular noun aun 1in-i 5yan
Plural noun 5ndg inigi | (3ydg) uayug
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Alienable pronouns, again

We still don’t fully understand the alienable pronouns.

d33r iini = his hammer; (¢¢laag inigi = his anchors

Why does his have two different forms?

my yours, his our  yourp
Singular noun ? aun ini | 3ysan ?
Plural noun 3ndg ? inig-i | 3yag ayug
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Alienable pronouns, again

We still don’t fully understand the alienable pronouns.
d33r iini = his hammer; (¢¢laag inigi = his anchors
Why does his have two different forms?

my your,, his | our
d¥n un  ind

ndg  unug  inig-

youry|
3yan  dyun
dysg uyug

Singular noun
Plural noun

David Hultman




Ready to try some translations?

Gaahmg English

21.  ag bddraag
22.  d33réEg 3ydg
23. & bsraag
24. 5 tandiliig
25. 5 maam

26. my grindstone
27. their cheeks
28. your, anchor
29. our uncle

30. your,, dogs

David Hultman P2: Gdm,



Ready to try some translations?

Gaahmg English

21.  ag bddraag our shoulders
22.  d33réEg 3ydg

23. & bsraag

24. 5 tandiliig

25. 5 maam

26. my grindstone
27. their cheeks
28. your, anchor
29. our uncle

30. your,, dogs
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Ready to try some translations?

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers

23. & bsraag
24. 5 tandiliig
25. 5 maam

26. my grindstone
27. their cheeks
28. your, anchor
29. our uncle

30. your,, dogs
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Ready to try some translations?

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. € bddraag his shoulders
24. 5 tandiliig
25. 5 maam
26. my grindstone
27. their cheeks
28. your, anchor
29. our uncle
30. your,, dogs
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Ready to try some translations?

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. € bddraag his shoulders
24. 5 tindiliig youry, elbows
25. 5 maam
26. my grindstone
27. their cheeks
28. your, anchor
29. our uncle
30. your,, dogs
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Ready to try some translations?

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. € bddraag his shoulders
24. 5 tindiliig youry, elbows
25. 5 maam youry aunt
26. my grindstone
27. their cheeks
28. your, anchor
29. our uncle
30. your,, dogs

David Hultman P2: Gdm,



Ready to try some translations?

his shoulders But wait, what’s this?

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. & bddraag
24. 5 tindiliig youry, elbows
25. 5 maam youry aunt
26. my grindstone
27. their cheeks
28. your, anchor
29. our uncle
30. your,, dogs
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Body parts, for the last time

It turns out that the tone pattern of plural body parts can change.
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Body parts, for the last time

It turns out that the tone pattern of plural body parts can change.

‘ribs’ € pebarggg
‘horns’ 5 ild5g
‘elbows’ 5 tanduliig

‘shoulders’ & b33raag

ag ptbargeg
gg il33g

5g tunduliig
ag bydraag

David Hultman

P2: Gas



Body parts, for the last time

It turns out that the tone pattern of plural body parts can change.

‘ribs’ € pebarggg  ag ptbargég
‘horns’ 5 ild5g gg il33g
‘elbows’ 5 tandaliig  5g tunduliig
‘shoulders’ & b33raag  ag bddraag

» In the left-hand column, there is chaos. But in the right-hand
column, every noun has a Low-(Low)-Mid tone pattern.
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Body parts, for the last time

It turns out that the tone pattern of plural body parts can change.

‘ribs’ € pebarggg  ag ptbargég
‘horns’ 5 ild5g gg il33g
‘elbows’ 5 tandaliig  5g tunduliig
‘shoulders’ & b33raag  ag bddraag

» In the left-hand column, there is chaos. But in the right-hand
column, every noun has a Low-(Low)-Mid tone pattern.

» This always happens when the possessor (of a body part) is plural.

David Hultman P2: G53mg (Gaahmg; Gaam)



Finishing the translations

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. & bddraag bis shoulders
24. 5 tindiliig youry, elbows
25. 5 maam youry aunt
26. my grindstone
27. their cheeks
28. your, anchor
29. our uncle
30. your,, dogs
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Finishing the translations

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. & bddraag bis shoulders
24. 5 tindiliig youry, elbows
25. 5 maam youry aunt
26.  guur 5on my grindstone
27. their cheeks
28. your, anchor
29. our uncle
30. your,, dogs
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Finishing the translations

their cheeks  (a f3nd5g = my cheeks)

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. & bddraag bis shoulders
24. 5 tindiliig youry, elbows
25. 5 maam youry aunt
26.  guur 5on my grindstone
27.
28. your, anchor
29. our uncle
30. your,, dogs
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Finishing the translations

their cheeks  (a f3nd5g = my cheeks)

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. & bddraag bis shoulders
24. 5 tindiliig youry, elbows
25. 5 maam youry aunt
26.  guur 5on my grindstone
27. &g fandig
28. your, anchor
29. our uncle
30. your,, dogs
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Finishing the translations

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. & bddraag bis shoulders
24. 5 tindiliig youry, elbows
25. 5 maam youry aunt
26.  guur 5on my grindstone
27. &g fandig their cheeks
28.  féel ayun your, anchor
29. our uncle
30. your,, dogs
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Finishing the translations

Gaahmg English
21.  ag bddraag our shoulders
22.  d33réEg 3ydg our hammers
23. & bddraag bis shoulders
24. 5 tindiliig youry, elbows
25. 5 maam youry aunt
26.  guur 5on my grindstone
27. &g fandig their cheeks
28.  féel ayun your, anchor
29. dg abé¢ our uncle
30. your,, dogs
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Finishing the translations

Gaahmg

English

21.

22.
23.
2.4.
25.
26.

27.

28.

29.
30.

ag bdiraag
dd3réeg Syag
€ b35raag

5 tanduliig
5 maam
guilr om

&g fandsg
réel ayun

ag abé¢

adag umug

our shoulders
our hammers
his shoulders

youry, elbows
youry aunt

my grindstone
their cheeks
your, anchor
our uncle
your,, dogs
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Best solution award for problem #

LV
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Best solution award for problem #

Max Fisher-Ayres




