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Introduction:

= Databases: have transitioned from searchable repositories
of tokens, to a tool that can organize vast amounts of data,
and execute complex statistical functions and queries on
the data it stores.

= Many options: commercial databases (MS Access/Excel,
Filemaker Pro; OpenOffice Calc and Base);
Academic/Research databases: ShoeBox, various
applications from the MPI.

= How can we put these innovations to work on
Comparative/Historical linguistics?



The BDEC-1 Datapase

= Base de Dados para Estudos Comparativos — Tupi (Database for Comparative
Studies — Tupi)

= |mplemented within MS Access 2003, providing the user an interface for
]glntering language data, which is then externally linked to tab-delimited text
iles.

= Provides a visual interface for entering segmented data which can then be
cross-tabulated in the form of pivot tables -- a recent innovation in the
implementation SQL queries.

=  Why? We believe cross-tabulation and pivot tables are an effective tool for
tracking several one-to-one and one-to-many correspondences simultaneously
across several languages; the ability to dynamically survey the language-
internal distribution of segments and their features.

= What are cross-tabulations? They track the joint distribution of two variables —
for our purposes, these variables will be phonemes.



Tnhe Data: The Tupl langauges

= The Tupi stock of language families is concentrated in the
Amazon river basin of Brazil, comprising of 10 language
families totaling approximately 64 languages.

= At present, the BDEC-T for the Tupi stock contains a
glossary of 813 words and up to 3,785 entries distributed
across 15 Tupian languages.

= Approximately 18% of this 813-word list appear to have
cognates in the majority of languages entered so far, and
which can be used as reference for a reliable set of robust
cognates across the entire Tupi stock.
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Promising resuits

BDEC-T has predicted larger sets of
correspondences than those posited

by previous, manual methods. ——»

BDEC-T has challenged previous
claims: A previous analysis
mistakenly posited the
correspondence set *&J/? for both
Munduruku and Mekeéns. The
segmentation function in BDECT-T
tracked a more suitable

correspondence * @ /? for Mekéns
but *(C)VPV/(C)V for Munduruku.
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Table 4: The correspondence sets as proposed by
Rodrigues (1995) compared with those generated by

the BDEC-T.



= To demonstrate the core functions of BDEC-
T: segmentation and correspondence
analysis utilizing cross-tabulation and pivot
tables.

= To present a powerful yet practical use of an
‘off-the-shelf” database application that can
be implemented with little or no previous
programming experience.
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Procedure:

Data entry
Segmentation
Il. Queries

V. Analysis
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Laboratorio de Fonologia Experimental e Historica

Base de Dados para Estudos Comparatives - Tupi (BDEC-T)
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Data Entry Form:
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-3 File Edit View Insert Format] 5 Type a question
. Word entry fields o
- Hd 3R T 2 a-ef || Avial Unicode M3 -z -BIUEEEILAL
V4 A N
y 4 AN
Mundurukai Data Elmy 1 & Switchboard Open Master Cognate Sets Semantic Shift
Master Gloss Entry Munduruku Data Entry Proto-Languages
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This can't be edited - a number is automatically assigned to when you add information to the ‘Master Gloss Entry'



Data Entry Form:

Programma de Fonologia Experimental e Histérica - [Munduruki Data Entry Form]
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This can't be edited - a number is automatically assigned to when you add information to the ‘Master Gloss Entry'



rorms and Data storage
Each of the 64 languages and 4 proto-languages in BDEC-
T is associated with its own data entry form.

The data entered in these forms is stored in a master table
where all of the languages are represented as columns.

Glosses are the rows, where each gloss Is assigned a
unique, autogenerated number in the master record when
It is entered Into the database.

This serves as the primary key for all the translations of
that gloss across all of the languages.
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Segmentation:

Programma de Fonologia Experimental e Histdrica - [Munduruka Data Entry Form]
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Number. |7 YWord: daja Morph. Gl..

Port. Gloss: [fogo MOW | | Entered by

Eng. Gloss: [fire e;// Date:

MNotes: see also "lenha" / / Munduruku Data Entry Table Open MundL
Segmentation of Munduruku Eﬂ‘(/ / / M
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Segmentation and comparison:

F.d Programma de Fonologia Experimental e Histérica - [Mundurukd Data Entry Form]

Tupi
Arikem Tupari Mondé Munduruk
Karitiana | Akunzu Arua Munduruki dala
Makurap o-cat ([ot[at]- Cinta Larga Kuruaya ElE
Aweti Sakirabis Mekens) | |o-tat Gavido
Auwveti | Tupari kopkap Salamdy (Mondé) Jurina
Ayury Surui Y
Sateré-Mawe : L0
Zord
Sateré-Mawé | aria Apaya

Purubora Ramarama

Puruboré | Karo | |can I

Tupi-Guarani
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: : Parakand : : : : Parintintin : :
[ij ook 26 1 e i s e s

Record: |<| 4 || 70 |>| |He| of 819



Aligning correspondences:

-

Karo Data Em Switchboard Open Master Cognate Sets Semantic Shift
Master Gloss Entry Karo Data Entry Proto-Languages
| Number: l? | |Word: |can | | Morph. Gl.: | Proto-Tupi | atia
| Port. Gloss: }fogo l | Morph. Cat.:| ;l | Entered by: IGP | Proto-Tupari |

| Eng. Gloss: }ﬁre

d [ a

| Notes: lsee alg|

| I @ a Data Entry Table |

& ' ] | Date:

| 3/29/2007]

Proto-Mundurukid |

Open Karo Segmentation Table |

Segmentatlon of Karo En

5S4

A0 Al

x| oF| o

- | R[] F1D F1:

Proto—Tupi—Guaranil tata
Karo Notes:

2 2 sets: Mu and Karo; TG languages

11  Against [k'] in Proto-Tupi - Mekens also has [k], where some Igs
have [?]. Maybe [?] > [k] in Tupari.

4
S5 S10

AL

F2f ] F2[ ]

—| |‘Zj —| \_—| = |_—| |_—| E
F1.E’ F1.E] F1.E’ F1.D F1.|:] F1:
P2 ] Fz[ ] F2[ ] F2

—| E
) S Y O O
Faf ] F2[ ] F2

¥ E
]
L]

25

&l
L]
[ ]

palatalization

Ff | R F1: O O N
F2f ] F2[ ] F2f ] F2 Fzff ] F2 F2: F2[ | F2[ | F2[ | =
I |
| |
Sateré-Mawé DamlEntiy | | Switchboard Open Master Coghate Sets Semartic Shift
Master Gloss Entry iteré-Mawlré Data Entry Proto-Languages
| Number. |7 | Word: | Jaria | [ Morph. Gl.: | | Proto-Tupi | [atia
|Port. Gloss: |fogo| | I‘\Aorph Jat.: | ;l |Entered by: IGP ‘ Proto-Tupari I
|Eng. Gloss: |ﬁre | IlNotes ' | | lDate: | ‘ Proto-Mundurukd I
| Notes: |see also "lgnha" l . Open Sateré-Maweé Data Entry Table | Open Sateré-Mawé Segmentation Table | Proto-Tupi-Guarani | tata
1 1
Segmentation of Sateré-Maweé Entr; V V Sateré-Mawé Notes:

2 Compare "curto" to "estreita" for an alternation p-w before [o]. It
may be relevant for lenition.

e =

3 5-M seems to have some sort of vowel harmony. Compare "'cair"'
and "comer”’. Check for others.

x|
-
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| Munduruki Data Entry

Switchboard | Open Master |

Cognate Sets | Semantic Shift | |

Master Gloss Entry Munduruki Data Entry

Proto-Languages

| Number: ]7 |Word: ldaja’

I | | Morph. Gl.. | | Proto-Tupi | atia
| Port. Gloss: ]fogo | | Morph. Cat.:] ;l | Entered by: |GP [ Proto-Tupari |
| Eng. Gloss: ]ﬂre | | Notes: | | | Date: 3/21f2007| Proto-Mundurukd |

| I

| Notes: Isee also "lenha" Open Munduruku Data Entry Table

Open Munduruku Segmentation Table |

Proto-Tupi—Guaranil tata

Segmentatlon of Munduruku Entry:

B[ 4|d4|f44|f84|7—|| B | BF

0 T O S S 8 < S S O S B O O H I 2
F2[ ] r2[ ] r2[ ] F2[ ] F2[ ] r2[ | r2[ ] r2[ ] F2[ ] F2[_]

S2 S3 S4 S5 S6 S7

Munduruku Notes:

|

Munduruku dila|| ] ||D]| a

Karo cllal|ln||ID|I

Segmentationslot S1 S2 S3 S4 S5
Ava-Canoeiro @i g a p
Guaja @ u 7 i 7]
Mbyi h—- u 7 i %
Kamayura h i T p

Table 2: Segmentation of ‘arrow’

Sateré Mawé Sllallr i a
Segmentationslot S1 S2 S3 S4 S5
, Avia-Canoeiro & @ i t i
Makurap ofjcllal|lt]|d]|YI Guaja Z w it i
Araweté i w1 t i

Sakirabia o) t || a t [| DD

Table 1: Segmentation of ‘wind’
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Vhat can be done with this data”?

(“\3

= Cross-tabulations of the segment data
recorded in each column can be used to:

— 1) monitor the language-internal distribution of
segments; and

— 2) track correspondences between languages
for a particular cognate or segment slot.

= This is visually implemented through pivot
tables.

16



Cross-tapulation and Pivot taples

Cross-tabulation: displays the joint distribution of two or more variables, usually
presented as a contingency table which plots the distribution of two or more
variables simultaneously.

This allows us to examine frequencies of observations that belong to specific
categories on more than one variable. By examining these frequencies, we can
identify relations between crosstabulated variables.

Access 2003 includes a graphical implementation of SQL statements in the
form of cross tabulations, or pivot tables.

Pivot tables can be described as an ‘object-oriented’ representation of SQL
statements: columns of data are treated as objects, which allow the user to

create multidimensional views of the data by ‘dragging and dropping’ columns
into various sorting arrangements.

Different levels of detail or organize data can be used by dragging the fields
and items or by showing and hiding items in the drop-down lists for the fields.

17
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inguage-internal distriputions

U)

Phonotactic restrictions may, in many cases, be gaps left behind by
historical changes.

Pivot tables allow the analyst is able to easily monitor and track
distributional gaps or contrasts and so provide a more systematic
diachronic analysis.

Sample Case study: Mundurukut

V.

V.

Root-initial distribution of phonemes.

Distribution of root-intial labials.

Root-initial consonants and their following vowels.
Root-initial distribution of creaky and nasal vowels.

Root-initial syllables: vowels and what consonants precede them.

18



¥ Programma de Fonologia Experimental e Histérica - [Lg internal dist Mu : Si:lect Query]

Insert Format Records Tools Window Help Adgbe

[]
[
[]
[]
[
|
[l
[]
[]
[
[
[]
[]
B
[
[l
[]
[]
[
[l
[]
[]
L
[
[]
[]
L

Edit  view

aranha

queixada

ey

fogo

dafa

flecha

op, top, dop

tio

o-dzodit

uxi, oxi (fruta, sp.)

tado

pulga, bicho-de-pé

non-1a

calango

da?é-rék

dente

t3), n3j, t3j, n3j

folha

tap, dap, t3p, d3p

semente, carogo

ta/da, ta/da, we-n3j

cabelo

tap, dap, tap, dap

Agua, liquido

ti, i, ti, df

o T T 2o ool e

pd, massa de minga

fin-tdrm, tdm, ndm

galho, ramo

tak3/nak3, pané

esposa (set 1)

tajfi

rede

-~ ~
ar3, ard

IRECEESRI

mae

(M, i

STV VR Y]

=

mosquito, carapana

fik

batata

welfik

® —

tapiri, tenda, abrigo

fidzap

banhar-se

adzok

LIV I VTN

anzol

pina

pescogo

andba

o g T e~

irmao

wand, kit-pit, kipit

8 T

a3, 3




Allasfstiaé cplenassin
tre feeatHBBivot
tobjertsiicalate a
GrosstalEoL®BTy IS
achigdyed Giner type
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groppipgdadgdiumn
bfisegaienfsrioatien
shameddmpHiRow

[Eildidemttibcfar left.

datasheet and
PRBROAGREE e
S8 act as a sort
function: all of the
words that begin
with that phoneme

are organized
according to S3.

Programma de Fonologia Experimental e Histérica - [Lg internal dist Mu : Select Query]

5l File Edit ‘iew PivotTable Tools

B 7 U

Window Help Adobe PDF

q

S3 v
@itfd

(e NING

din

I e

+4
m =]

PivotTable Yiew

Waord

v |S4 v 55 v |S6 v |57 v |Number v |Gloss v
op, top, dop o @ @ p 13 flecha
abs, ab3d s O 83 quem
abik i k - 115 sentar-se, sentado
dadzé a I & é 3 queixada
dajdd a | d ¢ 4 fatu
dafa a | @ a4 7 fogo
daféw, dajé a | é @ 68 traira (peixe, sp.)
dot o t - - 127 vir
dadzek-{é a & e kK 496 caitifu, catitu, porco-do-mato
idi-bi - - : 555 rio
o-dzodit o d i ot 16 tio
fidzap a p @ - 40 fapiri, tenda, abrigo
dzat a t @ 409 pegar, segurar, agarrar (set i)
adz3j 3 D 640 cobrir
daté-rék a 1 6 21 calango
O, ff M- - 37 mée
fik i k 38 mosquito, carapané
[ét é t 90 dormir
ifiba, iibané i b = - 503 cind
| wand, kit-pit, kipit i poi ot 57 irméo
kip i p D - 98 pioltho
Kkafi a | i - 212 jua
kafi, koatdikoato, kadzépio @  aa O 246 sof
kit f t - . 508 verde, ndo-maduro
kibit, 3jfit i b i @ 514 irma
ikopf o p i - 580 caba
masa, masdk-ta s s & @ 75 mandioca
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Pivot tables can be converted into Pivot charts, which can perform basic statistical
procedures, in this case, counting the distribution of root-initial consonants:

Programma de Fonologia Experimental e Histédrica - [Lg internal dist Mu : Select Query]

: §| File Edit Vew PivotChart Tools ‘Window Help Adobe PDF

=

¥Pe a que
R ARG X H %A= sy G S0 B s ===
[Drop Filter Fields Here

i5 Count of S3

10

3
w©
]
s
= B
=
2
8 B

4

24

04

@i b d & din I k m n p ps-ks s t i tid tfids tin w ? b
S3

PivotChart Yiew



Boolean s
are repla
filtering fu

meenu/gf onemes,
they are filtered” out
py deselecting them
from a pull down box
ttached to the
sorting column.

)

For example, if we
are interested in
racking the
distribution of labials,
we simply delesect all
non-labial phonemes.

PivotTable  Tools

Window Help Adobe PDF

N
N



The sort function re-
applies, with only the
labial phonemes left,
along with all the
words root-initial
|abials are found in.

We believe this has
an advantage over
standard string
queries: rather than
spend time searching
for phonemes that
might not be there,
you select what” s
available and filter out
the rest.

Programma de Fonologia Experimental e Histdrica - [Lg internal dist Mu : Select Query]

_:,j File Edit View PivotTable Tools ‘Window Help Adobe PDF
B 7 U
S3  +| |word |54 +[55 v |56 v |57 v [Number v |Gloss =
b [ 4bs, abd s @ 83 quem 4
abik ] k 115 sentar-se, sentado
m 2 mass, masdktas s %] 75 mandioca |
P = pin i N & 51 anzol
paj-b3, pej-ba = - 76 cobra (gen.)
polff o i %] 133 pesado
paw 5w - 247 soprar, assoprar
pésan é s 3 n 369 remedio
pskasd, foét = Kk a s 502 pombo, rolinha
W 2 wefik e @ ] 39 balata
wilz i [ g O 91 sauva, formiga (sp.)
Wit i t 5 219 mutum
wita-7a i t a |- 265 pedra
walila a 7 i 7 489 cabaca
Grand T2
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The drop field can
accommodate more
than one column. We
can use this to track
what kind of vowel
follows the root-initial
onsets.

Because S4 will
typically contain
these vowels, it is
dragged over to the
drop area and placed
to the right of S3

Programma de Fonologia Experimental e Histérica - [Lg internal dist Mu : Select Query]

__,‘j File Edit VYiew PivotTable Tools Window Help Adobe PDF
] »__r J] = = = E
Drop Rilter Fields Here
A 4 Drop Column Fields Here . ]
3 = \Word S4 v |ss ~ ‘ss i ‘Number - ‘Gloss =
@id 3 op, top, dop o B @ p 13 flacha
b 4 4bs, abd s @ 83 quem
abik i k 115 sentar-se, sentado
d 4 dadgzé a & & ¢é 3 queixada
dajdd a | d 6 4 tatu
dafa a @ 4 7 fago
daféw, dafé a | e o 68 fraira (peixe, sp.)
dot o It 127 vir
dadzek-tfé a |& e Kk 496 caitifu, catitu, porco-do-mato
|| idi-bi i) 555 rio
a3 4 o-dzodit o d f ot 16 tio
fidzap a |p 9 40 tapiri, tenda, abrigo
dzat a |t 7] 409 pegar, segurar, agarrar (set 1)
adzg 2 |9 | 640 cobrir
dmn 4 daré-rék a [ 6 21 calango
J E NOIN i 37 mae
fik i k 38 mosquito, carapané
[ét é |t 90 dormir
|| ifbs, iibané i b s 503 cipd
K 4 wand, kit-pit, kipit i b 0t 57 irméo
kip i p O 98 pioiho
Kkafi a i 212 jua
kafi, koatélkoato, kadzépfo  |&  g-a @ 246 sol
kit T - 508 verde, ndo-maduro
kibif, 3jfit i b i 7] 514 jrma
ikopf o b i 580 caba
m 4 mess, masdk-ta s B 5 O 75 mandioca

PivotTable View
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The effect iIs one of

Tns e L e —
hierarchical sorting: L
- " 5 8quem
S3 sorts the vowels 43, abs g - - 8quem

, e VOu ek k- - iiSsentarseoentado |

in S4, the join of ow s

which sorts the : ERE |dafa I a L

viichisonts e abwcee [ & ©  OStaim@ees)

WONJD 'rla'f 2lre Iﬂ

combinations: T | S—
o o & - - mtw
Total

—
~I-EI-
o_ "IEI---_
Total =

|
A

[_ij::{ 3

Total

A S S -
( Ew Kk - - Bmosquiocampmnd

b gbend b 5 - S08cpe |

Y A T —

| Total [
i wandktpitkpt  p i ot STimdo

e e @ - Spoho
onst b o SWims |

i S+ - . 508yerde pdo-maduro |
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Filtering can again

pe applied, but this
ime, to select only
creaky and nasal

vowels which follow | 7;3#& 6. 50
the S3 consonants: ' caiﬁfu, catitu, porco-do-mato
_E--

b T T

I T S N 7 2

& & am o . | 409 peger sequrar agarar (sel )
||5-@I--
Cams o) - edboobir |

o I S—
Total —

.. 0 020202000

A [ S -

I—----
||iboifisrd b » - S03cpo

ifi

. Total Y
i 2 wang, Kitpt, kipit p (v STimd
|ME.--E

IS S —
t - . 508vyerde na




Flioring I T S LT R —
no B T S |
hierarchical: T N S TS R
v filters Total 'f;:_
o |5l fesa o o ewew

applied will

climinate |0 35 weawdsvensic o | | Zsemenscaogo
he values 6 fron  n - - 20puge bonodess

J Ly
n any other |s |--- 0 ter vergonha, envergonhar-se

>ort coiimn. w0 G| STaneGoromem
ot 0 @ M8fko
Total _

g5 & fmyem  m - - S00sar
R A—
Total 2
békanas b 4 @ M0mz |
g Eng | @ - Ddee |

S ndm Gmngm @ @ m | 31po, massademingay
T

i fwe | © o Olsaivefommgaie)
Total ¥

GandTotal 2

tid
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>4 car | be dragged
over to precede S3.
In effect, we can
observe the
distribution of which
consonants serve as
onsets to which
vowels, as sorted by
those vowels.

td

tn

I--ﬂ-_
|| tarém, darém, erepr & m  523podrs estragado |

7 fogo

T
I--@I-ia raira oeive, sp)

| dadzekf6 & e k 496 callitu, catitu, porco-do-mato

-
- 104 dor, doer

94 quente

kdnakdpend k35 - gahoremo

e
Gsde  p @ - | Otepinfende abrigo
&y 0 - we
o a o - TBuiodfuiasm)

_
Yoasé o @ & dqueads
__m--_
-
Llosmnwaps 0 | o oo
Sraiwbi b 5 0 Dinenz(el)
gbskangbs b 5 @ | M0z

e

N S T L —
Srwa - - ar
N S S S ). S

e
wefk @ i 3Obateta |

L O Y o T 1o




N sum so Tar:

= Flexibility: This methodology of ‘dragging and
dropping’ , swapping, filtering and pivot charting
can be applied to all the S1-S10 segment columns.

= |ntervocalic consonants, root-final segments etc.
can all be tracked.

= Corrections can be monitored for and made: all
modifications made in the language data entry
forms is automatically updated in the pivot tables.
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Il. Mur J Iruxu and Kuruaya:
Comparing S3 onsets

= Because of the relational capabilities of
Access, we can join the S1-S10 data from
several languages and track their
correspondences.

= All of the same functions demonstrated
above can be applied, and this will be an
effective tool in working out phonemic
reconstruction.
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A SQL
query is
generated
that joins
the S3 data
from both
Munduruku
(S3-M) and
Kuruaya
(S3-K).

By
dragging
S3-M over
to the drop
area, the
correspond
iIng S3-K
and their
words are
sorted to
S3-M.

S3-M v
ps-ks

asnsnn

s

t/d

+

Hidz =

+

t/n -

+

W H

PivotTable Yiew

53-K

it

v |Munduruki
0-ps3, -ksa
s3s3n (s3t)
tado
tajfi
pa-tét, ba-tét
i-pi, tafi-pi
ékon
tap, dap, t3p, d3p
tap, dap, tap, dap
tifdi, tifdi, idi
dalip, tafip
tafit, dafit
toj, doj, téj, ddj
tin, din
topsa, dopsa
togj-ba fdoaj-ba
kpot, Tit/7it, t'daj-ps
tarém, darém, erep
dz3, S
2k, ka-dzgk
dz6, 6
dz&m, &m
t3j, n3j, t3j, n3j
fin-tdm, tdm, ndm
taka/nak3, psné
nab3, tab3
tab3, ka-naba
welik

wifa

v |Kuruaya

&-bia

tald
6-taitfi
o-bi-tet

Hokan
tip, lip, ip
tap, lap
titi, i, li
takip

loj, toj
tin, fin
tébia, 16bia
taj-bt

i-patek

o-di

i-tfik, ka-dik
o-dédé

13, 13
tom, 15m

lormi, tomi, [obi

wedik
wila-1a]

¥ |Ndmero v |Gloss v

87 figado
410 ter vergonha, envergonhar-se
18 wai oxi s, sp.)
34 esposa (set 1)
81 nome
104 gdor, doer
64 tucano
27 folha
29 cabelo
30 dgua, figuido
94 guente
97 fitha (do homem,)
101 sangue
116 fumagca
229 ove
239 rabo
278 fitho

523 podre estragado
61 ir (ir embora)

82 frio
103 ver
500 sair
25 gdente
31 p6 massa
32 gatho, ramo
221 nanz (setf)
240 raiz
39 batata
91 sadva, formiga (5p.)
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This
correspond
ence can
be easily
switched
by simply
swapping
S3-M for
S3-K:

By inserting
S4-M after
S3-M, we
can observe
the
corresponde
nce between
Munduruku
root-intial CV
sequences
with those In
Kuruaya:

S3K -
b o
d 5
I 5
p =]
tl =]
t-d 2]
t-l 5

S53-M ¥ |Mundurukd
ps-ks o0-psa, -ksa

[ (D, [

[ fik

@ fidzap

Yids =3, s

[ iiba, ifibané

kK kip

d dafa

n non-1a

din  da?6-rék, naié-rék
n taida, ta/dd, we-n3j
d dajé-w, dafé

m mass, masak-ta
p pina

P pgi-b3, paj-ba

t tado

t tajfi

t pa-tét, ba-tét

t/d dalip, tafip

t/d togj-bs /doaj-bd
| f6kon

tn  t3] n3j, t3), n3j
t/d tap, dap, tap, dap
t/d tifdli, tifdi, idli

tn  [intdm, tdm, ndm
Y/dz  tizk ka-dzgk

tid toj, doj, téj, ddj
t/d tin, din

| t/n naba. taha

PivotTable Yiew

¥ |Kuruaya

d-bia

i-di

dik

kidap

o-ci

idi-bt, i-bi, kéro-bt
kip

]

151

la70

ta, la, we-1a-7
|&[oj

masik

pina

pii

tald

S-taitfi
o-bi-tet

takip

taj-bt

Hokan

t3j, 13

tap, lap

titi, i, [i

tom, 19m
i-tfik, ka-dik
loj, toj

tin, fin

lomi. tomi. [6h

¥ [Mimero v |Gloss

87 figado
37 mae
38 mosquite, carapana
40 tgpfi tends, abrgo
61 ir ir embora)
503 cjpd
98 ploiho
7 fogo
20 pulga, bicho-de-pé
21 calango
28 semente, carogo
68 traia (peive, 50.)
75 mandioca
51 anzof
76 cobra (gen.)
18w oxi s, sp.)
34 esposa (set ff)
81 nome
94 guente
239 rabo
64 tucano
25 dente
29 cabejo
30 sguas, figuido
31 p6, massa
82 fric
101 sangue
116 fumagca
2?21 nadz {sat {)
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S3-M v |[S4-M v | |53-K v [S54-K v [Munduruki v |Kuruaya v |Ndmero v |Gloss w
Bt a [t a tajfi S-taitfi 34 esposa (set /)
A [t a tédo tald 18 wxi oxi (fruta, sp,)
é [t e pa-tét, ba-tét o-bi-tet 81 nome
Total [
By 6 4 o 6kdn tokan 64 tucano
Total [
Bvd a [t a dalip, tafip takip 94 guente
a [
afa X tl a tap, dap, tap, dap tap, lap 29 cabelo
afs X @ i tap, dap, t3p, d3p tip, lip, ip 27 folha
i =t T tin, din tin, fin 116 fumagca
i Iy i tifdli, tifdi, idli titi, i, li 30 dgua, liguide
o =t togj-ba /dogj-bd taj-bi 239 rabo
6-0 [ t o toj, doj, téj, ddj loj, toj 101 sangue
Total [*
Bz € =
35 Bd H dz3, S o-dh 81 ir (ir embora)
2 B g-d i 2k, ka-dzak i-tfik, ka-dik 82 frio
6 =
Total |*
Etn a [
a [{tl 0-0 nab3, tab3 lomi, tomni, 15kt 221 nariz (set i)
35 1wl a t3), n3j, t3], n3j t3, 5] 25 dente
& Hwu ) fin-tdm, tdm, ndm tdm, 18m 31 pd massa
Total *
Bw a [=
e Hw e welik wedik 39 batata
e
i Iw i wifa wifa-laj 91 sadva, formiga (sp.)
Fl'otal B




)
(/2

veral language:

9,

(1)

(

(/2
(/2
.
®

ICIos

)

Q

U)

There is no inherent limit to the number of
segments or languages.

Five languages: Munduruku, Tapiete,
Wayampi, Ava-Canoeiro, Kamayura.

Test S3 correspondences across all of
these languages simultaneously.

Test CV correspondences.
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S3-T (Tapiete) corresponding with the other four languages:

S3-T~ ISS-M 7 ‘S3-W % \S3-A % \83-K ~ ‘ Munduruku ~ ‘Tapieté 7 )Wayampi B ‘Avé-Canoeiro ¥ |Kamayura Gloss
k 2 k k k kisé kise kise (empr.) kie kie-Ti faca
k k k tad, dad, tao, dao  f-kawé karj*e { karjer kan kan o550
k pariwat karai maira karatip Romem banco, civ
k k ikopf kaw-apua, Kaw-usu, kaw kap caha
m m m -ktop, i-top [e-me mé / men men il maride
%] Tit, jo-pit mifi ati pequeno
mb X p mbite -piter-ip meio
p = p p p neba t-pepo pepl-ka i-pepo i-pepo 853
p p p p poff poht pofj { polw)ij (WA)  poj i-powij pesade
p p p kabi-ék pitu pia, pisajé, pitd ipiaj, pitun ipitun noite, escuriode
p p p ajpan, isd tat, pitahu piau i-ptau i-ptau nove, jovem
7] p p mip i te-pi pi pin mi, i-pi PE
b p p p (Npa, p3, be, bd po, te-po po k3, i-po h~3, po mao
p p -0ps3, -ksa pita pia-K'e { pia-K'er pia i-pere figaco
rth = %] & tépa, dépa rowa, howa owa owa face, rosto
t/n %] Dir O t3j, n3j, t3j, n3j rai, hai &j i-&j, ni-raj ar dente
t/d 177} (77} ? tap, dap, tap, dap  ha, ra ap-ira ap Tap cabelo
s s Y 7] 3, id3 sutu, hemo sutu Hu ne-utu morder, picar
| @ @ %] O, ff si i i -+ mée
sthir 2 1] Jfs  h én 3070, hoo, roto 070 0, -KO ha?o came
t 2y t t Hékdn tiika tukan tukan tucano
t tafit, dalit tadzi tajit fitha
g = k k k [ét otfe a-ke ker / kir e-ket dormir
tr X 1] & tir baj tu, ru u papaj, uw apa, tup, jesrup  pE
W s w watoda wasu-wasu s070 watfu veads
wip w w ipf i vt £ 1B O i, §i-a i terrs, solo, chév
77} & -[ifi, -firi -Kve, wasu -UBU, -U -U AlMentative
adzém wahe ik o-ik chegar
APy P P Py oS P = naccarnhn _rniccar

PivotTable Yiew
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S3-M (Munduruku) corresponding with the other four languages:

¥ |Wayampi

¥ |Av&-Canoeiro ™

Kamayura

paw
pés3n

potj / po(w)i (WA)  poij
peju o-peju, pt

i-powij
ja-pi
moar), i-hoan

pesaoe
SOm3y, 3550p1Er
remédio

$3s3n (531

mara, pihu

ofst

ter vergonis, enverg

i-pi, tafi-pi

hast

at, i-at

-at

dor, doer

ékdn

thka

tukan

tukan

tucane

topsa, dopsa
tap, dap, tap, dap
ti, di, ti, di

dalip, tafip

tin, din

pita
ha, ra
i
haku

upita upia, supia
ap-ira ap

i i

aku akup, i-akup
tata-si tata-tin

-rupita, upita
Tap

i

hakup

ove
cabelo

dgua, figuido
guente
fumaca

&6, 6

hefa

esa a-mae

ne=refsak

ver

t3), n3j, t3), n3j

rai, hat

i i-3), ni-r3]

al

dente

wita-Ta
witd
wefik

walila

dsita-ki

fure, dzeti
tithwa

ita
mitQl
jitika
a

ita
mitdl
jetik
ita

pears
mutm
batata
cabaga

74, 1a

Tip, Mip
Tét, 7at
76170, kdn
Tot-pa

7€

ita

dwvira

a

karu, hotu

mbetu

Ta a

T, dwvira 7 iBira (WA) wira, wira

Ta o-ig, o-jipira
U, 0-U

i-7a

hvira

0-kuj, Tat
o-7u, a-karu

ja-Te

s

Srvore, madeira, pau
calr

comer

fava, Bicho-de-pau,

aizer

0, i

st

i

-

maée

(Mps, ps, bs, bs
{(Npido, bido

po, te-po
tltihé

PO
it £ 1BitU (AVA)

h~&, po
mity, i-pitu

mao

31, respiracso, respi

PivotTable Yiew




S3-W (Wayampi) corresponding with the other four languages:

~ | Tapieté ¥ Wayampi ¥ |Ava-Canoeiro ¥ |Kamayura v |Gloss
ka i-kaw i-kap banha, qoraurs
kisé kise kise (empr.) kie kie-Ti faca
tad, dad, tao, dao  f-kawé karj*e { karj~er kan kan 2550
Jét o-fe a-ke ker f kir e-ket donmir

Count of 33-T

m -ktop, i-top [e-me mé / men men i-irl marido

Count of 33-T

-

neba t-pepo pepi-ka i-pepo 'i-pepo 858
pofi pohi poil / po(w)ij (WA)  poij -powij ik
kabi-6k pBitu pia, pisajé, pith  ipiaj, pitun ipitun noite, escuriodo
ajpan, isd tat, pitahu piau i-ptau i-ptau nove, joverm
i, | te-pi pi pin mi, i-pi e
hiwa, hil pid, pijti pitun pitsun preto
(Mpa, p3, b, bd po, te-po po K3, i-po hva, po mao
-0psa, -ksa pita pia-ke { pia-Ker  pia i-pere figade
tit, tit, dit, dit poti { potir potit i-potir-a Hor

1}

pib

[ux]

Count of 33-T
watoda wasu-wasu 5070 walg‘u— vesado

a, id3 su?u, hemo sutu tu moider, picar
tin, din tata-si tata-tin fumaca

w
S

t/d
Count of 33-T

]
[ £ % -~ og Rzl a=) Az =l Gel aslas) sl ae) S

W

w
Count of 33-T

Wasd wira wira-miri, wira pESESEHNG, P5553f4

-

w ipf v tot £ 1B (AA) ity -2 vk terra, sofo, chio |

Count of 33-T

1 1]
Count of 33-T

—_

Ta o-its, O-jipira o-kuj, 7at cair |

-




S3-A (Ava-Canoeiro) corresponding with the other four languages:

|S3-M ¥ |S3-T~|S3-W ¥ S3-K ¥ |Munduruki ~ | Tapieté ~ [Wayampi ~ | Avé-Canoeiro ¥ |Kamayura ~ | Gloss

k

k
k
k

k

k
k
k
k

[ep

kisé

tad, dad, tao, dao
[ét

ikopi

kise
fi-kawé
o-fe

kaw-apua, kaw-usu,

ka

kise {(empr.)
kane { karj“er
a-ke

i-kaw
kie

ker f kir
kaw

i-kap
kie-Ti
kan
e-ket
kap

banha, goraurg
faca

0550

dormir

caba

Count of S3-T
m

-ktop, i-top

[e-me

mé / men

men

i-7iri

marige

Count of S3-T

1]

p/b

T T T T T T T TUO

neba
pofl
kabi-6k
ajpan, isd
i, |

(Mps, p3, ba, b3
-0ps3, -ksa
tit, tit, dit, dit

ti-pepo
pohi

pitu

tat, pitahu
te-pt

hiwa, hi
po, te-po
pita

pepl-ka

poij £ po(w)ij (WiA)

pia, pisajé, pitl
piau

pt

pid, piji

po

pia-Ke { pia-K'er

poti / potir

i-pepo
poil

iptaj, pitun
i-piau

pin

pitun

K3, i-po
pia

potis

i-pepo
i-powij
ipitun
i-piau
mi, i-pt
pifsun
hv&, po
i-pere
i-potir-a

353
pesaos

noite, escuridso
nove, jovem

PE

preto

mao

figado

flor

Count of S3-T
177}

ti-reko

fi-remireko

emireko

esposa (set i}

Count of S3-T

Y t
t/d

thka

tata-si

tukan
tata-tin

tukan

tucane

fumaca

Count of S3-T
S

sutu, hemo

sutu

Hu

morder, picar

Count of 33-T

wasu-wasu
vt

S0T70

i 1 i3 (A

veado
terrs, solo, chéo




S3-K~ | |S3-M v |S3-T¥ |S3-W ¥ [S3-A ¥ |Mundurukd ¥ | Tapieté ¥ Wayampi ¥ |Ava-Canoeiro ¥ |Kamayura ¥ |Gloss
k [ k k lep ka i-kaw i-kap banha, gordura
k k k kisé kise kise (empr.) kie kie-Ti faca
k k k tad, dad, tao, dao  f-kawé karje / karj*er kan kan 0550
i) k k [ét o-ffe a-ke ker { kir e-ket aonmiy
k pariwat karai maira karatip homem branca, civ
k k ikopi kaw-apua, kaw-usu, kaw kap caba
Count of S3-T 5
mip 2 @ p p p i i te-pi pi pin mi, i-pt pé
Count of S3-T 1
e p p p neba t-pepo pepl-ka i-pepo i-pepo 353
P P P P pofl pohi potj / polwij (WA) poij i-powij pesase
p p p kabi-6k pitu pia, pisajé, pitd iptaj, pitun ipitun noite, escuriodo
p p p ajpan, isd tah, pitahu piau i-ptau i-ptau nove, jovern
[} p p hiwa, hil pidl, pijd pitun pitsun preto
/b p p p (Mpa, p3, be, bd po, te-po po k3, i-po hva, po mao
p p tit, tit, dit, dit poti/ potir potit i-potir-a Hor
mb mbite -piter-ip meio
Count of S3-T 7
r I Yidg h &6, 6 hefa esa a-mae ne=refsak ver
Count of S3-T 1
t el hir é hape, rape pee ~ ape ape tape caminfio
| t t ékdn tlika tukan tukan tucano
hir patét, batét he, ti-re-Te efer er-a tet nome
t talfit, dalit tadzi tajit filha
Count of S3-T 4
tr = tr baj tu, ru u papaij, uw apa, tup, jesrup  p&

Count of S3-T 1

PivotTable Yiew



These correspondences can be pivot charted: S3-T (Tapieté) corresponding with
the other four languages, along with their counts:

Programma de Fonologia Experimental e Histérica - [S3 for 6 languages : Select Query] 181 x|
_3:.| File Edit View PivotChart Tools Window Help Adobe PDF Type aquestionforhelp + o & X
| s s EE=EQ-A-ZL-BK- DIRG9 M X[E] % UES =22 [@GHa S04 108

@ & I h hir K
g 8 8 g g 8
o 6 o 6 o 6 o 6 o 6 o 6
= = = = = =
w 4 w 4 o 4 o 4 w 47 w 4
0+ e D-—:— 0 0+ e
Categories Categories Categories Categories Categories Categories
Axis Title Axis Title Axis Title Axis Title Axis Title Axis Title
m mhb p rih 5 sihir
8 g g 8 8 g
2 B 2 6 2 B o B 2 B @ 6 B Court of Kamayuré
E=4 = =} = E=4 =
= = = = = =
o ¢ @ 4 o 4 o 4 o 4 @ 4 B Count of S3-A (4)
> > » » > > 0O Count of S3-M (3)
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o4 O 0 o4 o4 of NN [ ] |
Categories Categories Categories Categories Categories Categories
Axis Title Axis Title Axis Title Axis Title Axis Title Axis Title
t i ] tir W
g g g 8
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= = = =
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Categories Categories Categories Categories
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PivotChart Yiew
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Mundurukd
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poff

P

o
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V. Approaching pnonemic
reconstruction

= With this methodology, we have a set of
useful tools that are particularly applicable to
fracking sound changes.

= Once the analyst works out a phonemic
reconstruction based on the results obtained
from the methods demonstrated above, they
can be entered in their own proto-language

data entry form.
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Proto-language Data Entry Form:

Programma de Fonologia Experimental e Histérica - [Mundurukid Data Entry Form]

j File Edit Wew Insert

Format Records Tools ‘Window Help Adobe PDF Type a question f
Y™ W= RN | %) Y= AT AL A AR =R= RN B Arial Unicode M3 Jls =B U === -
| Proto-Ti llpl"Gum' anl’ Em Switchboard | Open Master | Cognate Sets | Semantic Shit | |

Master Gloss Entry

Proto-Tupi-Guarani Data Entry

| Number: |7

| Word:

l"tata

| |Morph. Gl.: |

Proto-Languages

| Notes: |See also "lenha"

Open Proto-Tupi-Guarani Data Entry Table |

Open Proto-Tupi-Guarani Segmentation I

Proto-Tupi-Guarani

[+

tata

| | Proto-Tupi I atia
| Port. Gloss: lfogo | | Morph. Cat.:l j I Entered by: |GP | Proto-Tupari I
| Eng. Gloss: |ﬁre | | Notes: 3/21/2007] Proto-Munduruki |

| |

Segmentation of Proto-Tupi—Guarani Entry:

Proto-Tupi-Guarani Notes:

LH]

Record | || 4 |>I |)*| of 819

[AutoNu
SelST L Ss s e =
I EF I IF ¥ IF IE BF BE B
R ] AT ] AT ] AT ] AT ] A A A ] A
2] v v »] 2] »0 o] =] =]
Tupi
Arikem Tupari Mondé Mundurukd
Karitiana l Akunsu Arud Mundurukd da_[a’
_ Makurap o-cat ([o’tjat]—G Cinta Larga Kuruaya Iéj’a
Aueti is Mekens) | [o-tat Gavidio
Aeti I | I Tupari kopkap Salamdy (Mondé) Jurina
Sateré-Mawé i Sur £
Zord
Sateré-Mawé I aria Xpaya
Purubora Ramarama
Puruboré I Karo | can
Tupi-Guarani
FS?bgToEI__________'llﬁb_gro_wW ___________ | [Swbgroup¥™ — — ~ T T T T T T | [Subgoup¥il T T T T |
l Kokama | ! ! Asurini do Xingu | ! ! Kamayura | tata !

Form Vlew
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Apivottable I — -10/x]

[ [

and chart can
be constructed
in the same
way as shown
above:

1

Stop series

|

I

|
N
We can track sl
the progress of —
our Rl
reconstruction, || , |
|
N
A
e
|
e

and check the
language-
internal
distribution of e
the (proto-)
segments which LIL—_—
will aid in
preventing
possible cases
of skewed
occurrences. ! | ! i ! |

I

|

D




V. An experiment: reatures

= Fach

(/2

segment has two fields associated

with it (F1 and F2) that can store any type of
feature the user finds relevant.

= This has been used to generate syllable

temp
nasa

ates and track the distribution of
Iity.
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Programma de Fonologia Experimental e Histérica - [Munduruka Data Entry Form]

=] File Edit Wew Insert Format Records Tools Window Help Adobe PDF

YAl ™ W= NI 4 | %] =N AR A== R ) & Atial Unicode M5 N B I U|E== A -
Mundumkzi Data Em Switchboard Open Master Cognate Sets Semantic Shift
Master Gloss Entry Munduruku Data Entry Proto-Languages

| Number: |7
| Port. Gloss: |fogo

| Word: Idajé

| | |Morph. Gl.: | | Proto-Tupi | |atia

| | Morph. Cat.:l ;I | Entered by: |GP | Proto-Tupari | |
| Eng. Gloss: |ﬂre | | Notes: | | | Date: | 3f21f2007| Proto-Mundurukd | |

| |

Open Munduruku Segmentation Table | Proto-Tupi-Guarani | |tata

Munduruku Notes:
1 The phoneme M/ is phonetically [n] syllable-initially. a

| Notes: ISee also "lenha" Open Munduruku Data Entry Table

Segmentation of Munduruku Entry:

S10 7.8 | =
K :II :lld:ll :Ilf:ll :II :|| ﬂl :II =
[AutoN
A EE = ¥ ¥ 3  ® 3@ 3 [l:n',’,eﬁ |
[ [ |=E ] mf ] eb ) ef )|el]) ml]) ] o] B
Tupi
Arikem Tupari Mondé Mundurukd
Karitiana | Akunsu Arua Munduruki daj’a’
Makurép Cinta Larga Kurudya
Aweti Sakirabid Mekens) | [otat Gavido
At | Tupari kopkap Salaméy (Mondé) Jurina
A i -
Sateré-Mawé e surd Eaiiing
Zord
Sateré-Mawe | LA
Purubora Ramarama
Puruboré | Karo | can
Tupi-Guarani
FSEngEI__________'llﬁb_goTpl_ll ___________ | [Subgroup¥ — — ~ T T T [ [Subgroup¥I T T T T T |
| Kokama | ! ! Asurini do Xingd I ! ! Kamayuré | tata !

Record || 4} >*| of 815

Form View
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¥ Programma de Fonologia Experimental e Histérica - [Munduruku prosody (experiment) : Select Query]

Edit View PivotTable Tools Window Help Adobe PDF

8 | . i Daguadudo |
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Difficult to track the overall distribution of segments. For example, to
check the distribution or environment of all the vowels in a language,
there is at present to straightforward way to collect all of the vowels
across any and all Segment fields.

Sometimes querying an environment is necessary (i.e. Boolean): it is
tedious to find all the occurrences of, for example, CVC, or anything

more specific.
Some management/stability/memory issues.
Sometimes difficult to interpret results.

Although all of the language data itself is stored in text files to preserve
its declarative format, MS Access itself is not cheap.
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Conclusion

iv.

BDEC-T presents a practical methodology that is easily and quickly
implementable, and that makes use of a function that many people
already have with their database or spreadsheet.

Efficient: data analysis is quick — pivot table and chart queries can
be stored and easily printed.

Precise: the user ultimately has control over the correspondences
through the segmentation interface. Potential mergers and splits can
be tracked.

Functional/Flexible: any arrangement of Segment columns,
features, glosses, words etc. can be related simultaneously across
any number of languages.

Expandable: new features can be added or old ones rearranged to
suit evolving needs. Can be mounted on the internet and
accommodate several different users.
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