The Sotaq optimality based computer program *and secondary stressin two varieties
of Portuguese ©

Maria Bernadete Abaurre®
Charlotte Galves’
Armado Mande!

Filomena Sanddo™

Absract

Typicd podlexicd interface phenomena, like secondary (rhythmic) sress, can be
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This paper presents an andyss of secondary dress in Brazilian and Europeen
Portuguese (BP and EP) based on Optimdity Theory (OT). The modd used associaes to
eech linguigic dring dructurd  descriptions thet are collections of  decompogtions  into
chunks of consecutive syllables one of which is sngled out as dressed. So, the input for
the OT generator (Gen) condsts of sentences and the output is a collection of feet. The
secondary dresses are inferred by the OT evaduator (Eval) from those agppearing in the
segmentations that are evaluated as optima according to a set of ranked condraints.

In current OT literature, congraint rankings have been tested maenudly on smadl
data sets, with a samdl sat of outputs. We have developed a computer program, sotag, that
tedts proposed dress sysems (formulaed in terms of condrant hierarchies) for both
vaieties of Portuguese agangt obsarved actud dresses and in large corpora, thus alowing
for automatic testing of Optimdity Theory predictions for secondary dress Such adlyss

is presented here, dong with the corresponding condraint hierarchies for BP and EP.

2. Primary stress

Although BP and EP place primary dress exactly a the same postion, secondary
dress pogtioning is remarkebly different, as can be noticed bdow. The examples present
some possble ingances of secondary dress (rhythmic dress) placement in both European
and Brazilian Portuguese according to native speskers of each of the varieties. The syllables

bearing primary dress arein bold and those bearing secondary stress are underlined:

EP. (1) a A autoridadedo governador diminuu ~



b. A autoridade do governador dminuiu
BP. (2) a A autoridadedo governador diminuu ~
b. A autoridade do governador dimiruiu
EP. (3) a A modemnizagdo foi satisfatdria~
b. A modemizacdo foi satisfatdria
BP. (4) a A modenizacdo foi satifatdria~
b. A modernizagdo foi satisfatdria.
EP. (5) a A caadogadoracompreendeu o trabalho da pesquisadora ~
b. A catdogadora compreendeu o trabalho da pesquisadora
BP. (6) a A catalogadora compreendeu o trebalho da pesguisadora~

b. A catalogadora compreendeu o trabalho da pesquisadora

The facts of primary and secondary dress in Portuguese favor Van der Huldt's
(1997) pogtion, according to which primary and secondary sresses are not derived by the
same dgorithm. Van der Hulg notes that, in the mgority of languages, the assgnment of
primay dress does not depend on prior exhaudive footing. Indeed, the assgnment of
primay and secondary dresses in Brazilian and European Portuguese is  dealy
independent.

In this paper we assume that primary dress in Portuguese is part of the languages
lexicd information. That is, it is not assgned by the computationa sysem of the language.
Our assumption is based on the fact that, dthough it is wel-known that Portuguese main
dress fdls in one of the lagt three syllables, none of the current anadlyses of Portuguese is
able to successfully predict which of the three lagt syllables will be dressed without an

extraordinary use of lexicd extrametricdity, as shown below.



Since many Portuguese words bear primary dress on the last sylldble if it is heavy,
many ressarchers have podulated that primary dress is assigned by condructing non-
iterdive moraic trochees from right to left. This is the andyss assumed, for indance, by
Bisod (1992), Maeus (1975, 1983), Masdni-Cagliai (1995), among many othes
However, something must be sad about the great number of nouns ended in light syllables
that bear a stress on the last syllable (eg. sofa) and about the grest number of words with
antepenultimate dress (eg. pérola). There ae dso many words with penultimate stress
even when the lagt syllable is heavy (eg. cadaver). According to this andyss, most of the
exceptions are dedt with vialexical extrametricdity.

Given the high number of words that remain unaccounted for by an andyss tha
postulates moraic trochees for Portuguese, Lee (1994) revigts Camara (1953) and
postulates thet /e, /al e /ol in find pogtion of nouns are thematic vowels and are outsde the
dress domain. According to Lee, Portuguese dress domain is the root, not the stem, and
primary dressng relies on a norHterdive iambic pattern. According to this andyss, words
like mesa bear dress on the penultimate syllable because their last vowd is a themdic
vowd, thet is, a suffix, and it is, therefore, outsde the stress domain. And words like sofa
bear dress on the lagt syllable because they do not have a thematic vowd. Although this
andyss has the advantage of decreasng the number of exceptions, it is circuar because we
only know that a vowd is thematic (i.e a suffix) once we know whether it is dressed. In
addition to its drculaity, this andyss gill has many exceptions since the words with an
antepenultimate dress pattern and the words ending by a heavy gyllable bearing a
penultimate stress pattern remain unaccounted for.

In concluson, both types of andyds reguire an extreordinary amount of lexica

extrametricdity to solve the grest number of exceptions, which suggeds that it is more



economicd to podulate that primary dress is phonemic. This kind of concduson is areedy
widdy assumed for Spanish, whose main dress phenomena are quite Smilar to Portuguese.
According to Hayes (1995:96), "man dress in Spanish is phonemic, though it can be
predicted to a far extent by complex lexicd rules, whose character continues to be

debated".

3. Secondary stress

Our andyss of secondary dress is based on a corpus of 20 sentences which were
read three times by three native speskers of Portuguese from Lisbon, Portugd, and by two
native soeskers of Portuguese from S&o Paulo, Brazil. The data have been transcribed on
the bass of auditive perception, but spectrograms were used as support for the phonetic

transcription”.

Our andyss holds for a normal rate of gpeech in sentences that convey new
information, as in headline news. Sow, ddiberate speech can lead to dress peatterns that
will be disegarded here. For indance, it is wel known that a different dress pattern may

result from what intuitively feds like pecid emphasis on a particular eemern.
The data suggested two badic didinctions:

In BP, secondary dress follows a binay patern, while no smilar redtriction holds for

EP;

1 The spectrograms were made by meens of the Multi Speech program for acoustic
andyss.



EP dlows functiond words to be stressed, while BP does not.

We eaborate on this as follows.

Brazilian Portuguese secondary dress follows a rarely violaed binary (twosyllable)
pattern. The exceptions to the binary sysem are mostly cases of the socdled initid dactyl
(Prince 1983). Tha is there is an initid ternary dterndtion (the initid dactyl) when the
dress domain has an odd number of syllables The initid dactyl is not obligatory, however.
For indance, a word like satisfatoria can be stressed as satisfatoria, an example of the
initid dactyl, or as satisfatoria.

It is wdl known that Spanish presents exactly the same phenomenon (Harris 1983,
1989, Roca 1986). Haris (1989), within Metricd Theory, has suggested an andyss for
Spanish which daes that the two variants represent dternative outcomes to the resolution
of a dress dash. On Hariss andyss, secondary dress in Spanish is goplied by building
trochees from right to left on the syllables preceding the syllable bearing main dress. If we
dlow degenerate fet a an intermediate age of the derivation, the sort of clash shown in 7
will result. Initid dactyls can then be derived by applying a rule of rightward desressng
and repardng, whose effects are shown in 8, where one syllable in the middle of the word
(ti) is left unparsed. The other option is to resolve the clash with leftward destressng, as

shownin 9.

(7) ( X )
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condantinopolitanismo
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(8) ( X ) y X )

(x) (x)x ) ) (x ) x)x)x )

S SSSSSSS S S S SSSSSSS

congantinopolitanismo condantinopolitanismo
(9) ( X )

(x ) )x ) (x )
S SSSSSSSS
condantinopolitanismo

Hayes (1995) points out that "the crucid point of Harriss andyss is tha it reies on
a temporary degenerate foot, st up in the middle of the derivaion (7), tha dther is
expanded into a proper foot by destressng and repardng, or is itsdf ddeted.” In nether
cae the degenerate foot surfaces and Hayes maintains that it shows that the crucid point of
the Spanish phonology is the presence of a congraint thet bans degenerate feet.

One could ague tha the same andyss could be employed for BP. Our daa
however, shows that this andyss faces empirica problems, as discussed below.

An acoudic andyss of the BP facts shows that many words containing an odd
number of syllables have undergone vowd ddetion, which resulted in a pefect binary
sysem. In other words, the syllable that Harris supposes to be left unparsed is actudly not
redized. Thus the word satisfatéria was actudly redized as satsfatéria, where the vowd
fil has been ddeed, resllting in a pefect binary sructure ((satsfa)s (téria)s). One could
ague that the one drategy employed for Brazilian Portuguese to avoid degenerate feet is
vowd ddetion ingead of gmply reparsng. Thus an andyss dong the lines of Harriss
proposd could be offered, provided that a rule of /i/ deetion is added. The phenomenon of
vowe deetion in Brazilian Portuguese, however, shows that the facts are more complex

than a metrical andyss can predict. The words containing an odd number of syllables are



the target for vowe ddetion, which suggests that we are indeed looking a a language that
prefers to avoid degenerate feet, as damed by Hayes The redizations in 10 and 11,
however, are problematic for Metricadl Theory because, if secondary dress results from an
dternation of dressed and nondressed gyllables from right to left on the syllables
preceding the syllable bearing main dress there would be no reason for vowe ddetion
because there are four syllables preceding the syllable with man dress in investigador and
in modernizacdo, and therefore a pefectly binary dternation would result. The
prosodicdly-induced vowe deletion of 10 and 11 only makes sense if we assume that there
is a condraint that forces binary feet (i.e. (in vest)s (ga dor)s) and (Mo dern)s (za ¢do)s),
and there is no need to introduce directiondity (right to left counting) in order to obtain
binarity via pefect dternation between drong and week syllables, as predicted by a

Metricd Theory andyss.

(10) Oinvesti gador jalhedeva veuodi nhe ro.

[win vest gador jalhe devow vew: di nhel ro]
(1) A modernizecéo foi stifadria
[amo dern za cdo foi satsfato rig

We will propose in section 3 that the facts of Portuguese result from a conflict of
forces ingead of from a computation of dternating strong and wesk syllables like it has
been widdy assumed for Spanish and dso for Brazlian Portuguese within Metrical Theory
(see for ingance Collischonn 1993 for Brazilian Portuguese). In this sysem we will derive
the facts of initid dactyl without podtulating degenerate feet that never surface. Such

degenerate feet represent cases of  absolute neutrdization and it is widdy accepted that



abolute neutrdization must be avoided given the problems that it may bring for language
acquigtion. Since our OT andyss mekes it possble to generale cases of initid dactyl
where there are no cases of vowed ddetion, it may be the case that our andyss can be
extended a0 to Spanish avoiding absolute neutraization dso for that language.

A process of vowe deletion that forces a binary sysem has been noticed before for
primary gress (Bisol 2000, among others). For indance, it is wdl known that words like
pérola ‘pearl’ are often redized as perla. This paper represents the firg time that a smilar
phenomenon has been noticed for secondary dressng. Abaurre (1979) discusses severd
caxs of vowd ddeion in BP, but the phenomeron is not associated with foot binarity.
Bdow ae the acoudic configurations of the word modernizagdo, where the firg

goectrogram  atests the mentioned vowe deetion and the second spectrogram shows the
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European Portuguee differs from Brazilian Portuguese in that it is not a binary
system. In European Portuguese the beginning of a sentence tends to be prominent, as
noticed dreedy by Frota (1998) and Vigaio (1998). This fact can be noticed in the example

bdow:

(12) Oiinvedtigador ja me ofereceu dinheiro ~

O invedigador j& me ofereceu dinheiro.

But we find in our corpus other prominences a the beginning of smdler domans
(cf. A cadogadora comprendeu o trabalho da pesquisadora). We leave for further research

the exact characterization of this doman. Here, we refer to such domain as phonologica



phrase® The important fact is that EP shows unbounded secondary footing. D’Andrade &
Laks (1991) have camed that secondary dresses are assigned via binary feet congruction
in EP, and Cavaho (1988/1989) cams that secondary dress is assgned via ternary fedt.
The transcription of our data by three naive speskers of EP does not indicate ather binary
or ternary dternations.

Another point where EP and BP differ concerning secondary dressng is that
functiona words can bear secondary dress in EP (A catalogadora ~ A catalogadora). That
is, EP accepts the placement of a secondary stress on ether the functiondl word that starts a
phonologicd phrase or on the firsa gyllable of the firg lexicd word of a phonologicd
phrase. In BP, functiond words never bear dress in a non-emphatic pronundation. Findly,
EP and BP differ in tha only EP has the option of not assigning any secondary
prominencesin aword (cf. O investigador jalhe devalveu o dinheiro).

The variation on secondary gress placement in both EP and BP is problematic for a
Metricd Theory andyds because, in a derivationd andyss, we would have to podulate
that one form is default and derive the other form via re-arrangement rules Since EP
accepts a range of vaiation that indudes even the posshility of not assgning any
secondary stresses, the re-arangement rules for EP could be so complex as to make a
derivationd andyss unwieldy.

To sum up, an andyss in OT terms has the advantages of : (i) generating dl the
facts of both Brazilian and European Portuguese without postulating any cases of absolute

neutrdization; (i) not forcng the usage of the notion of directiondity, thus inplying a

2 According to Vigaio (persond communication), the relevant doman for EP is the

phonologicd word, rather then the phonologica phrase. This will be taken into account in
future developments of thiswork.



amplification of the phonologicd theory; and (iii) being ale to generae vaiant forms in

pardld.

3. An Optimality Analysis

We now describe our OT modd in detall.

The inputs will be sentences in a language (in our case, BP or EP). The dructures
assigned by Gen to each input are decompodtions into segments  Those objects can be of
twotypes.

1) A regular segment - a sequence of consecutive syllables, with one of them marked. This
marked sylldble is cdled the core of the segment. Note that this is a forma condtruct: the
tagging has no apriori reaion to any sresses, primary or secondary.

2) A pseudo segment - asingle syllable, with no stress.

Furthermore, in a segmentation yidded by Gen, each sylldble is contaned in exactly
one segment.

Recdl that, in condructing an OT tableau, one draws one line for each posshle
output, that is, for each segmentation, in our case. As we will see later, tableaux are totdly
impracticd for this modd, snce even modeaady Szed inputs have an extremdy large
number of possble outputs. Even a computer would not be gble to lig dl those outputs S0
a true mathematicad optimization gpproach has to be taken to find the true optima solutions

without exaugtively seerching dl possibilities



Each segmentation yields a dressng of the given sentence smply by stressng the
core of the regular segments.  Under this correspondence, regular segments can be
interpreted as metric feet of the resulting stressed sentence.

This modd entals a specific locdity redriction on the type of condraints we are
willing to condder: each condrant ought to be checkable by consdeing each ssgment
individudly, or by checking each par of adjacent ssgments It tuns out that most
condrants dready used in other OT work can be expressed this way, so we are not
handicapping oursdves too much.

One important aspect of our mode is that we have not redtricted oursaves to a drict
ranking of the condraints but have completdy accepted the posshility of a dractified
dominance hierarchy. The reason for that is large amount of free variation observed in our
data, and the virtud imposshility of accounting for it with drict hierarchies.  We note that
the way we use dratified hierarchies differs from the proposa of Reynolds (1994), ad is
not exactly contemplated in section 94 of Kager (1999); the counting is reminiscent of the
Tesa/Smolensky Learning Algorithm.  Our data gives the impresson that we can better
account for free variation than by other methods, dthough further research is needed to
clarify whether thisis the case.

We dexribe each condraint that follows in two forms An intensond form (in
itdics), giving an idea, and aformd form, telling when a violaion mark must be assgned.

The constraints found to be rlevant to thisanadyss o far are:

DEP": Deletion of lexical stressesis not allowed. Violated by asegment containing a
lexicaly stressed syllable not tagged as the core.

RIGHTMOST: Lexical stresses occur at the last foot of each lexical word. Violated by a



segment not containing the last syllable of a word, provided the segment's core has a
lexical stress.

INTLEX: A lexical word must be a prosodic word. Violated by a segment that contains
gyllables of more than one word.

ALIGN (FT, L, PHPL): Every foot hasits left boundary at the |eft edge of a phonological
phrase Violated by a regular segment whose left boundary is not the left edge of a
phonologica phrase?

FOOTBIN/BINGRAD: Feet must be binary. FOOTBIN isviolaed by aregular ssgment that
does not have exactly two syllables BINGRAD is a gradient form of the same
regtriction: long feet count one violation for each syllable exceeding the initid two.

PARSE: All syllables must be parsed into feet. Violated by each pseudo-segment whichis
not a functiona word.

TROCHEE All feet must be leftheaded. Violated by a ssgment whose coreisnot itsinitid
gylldble

NOCLASH: No stressed syllables can be adjacent. Violated by a pair of successve
segments, the core of the fird in the lagt syllable, the core of the second in its initid
gyllable

CLASHINT: No stressed syllables within a lexical word can be adjacent. Like NOCLASH, but
with the two cores in the same word.

CLASHEXT: No stressed syllables in successive words can be adjacent. Like NOCLASH, but
with the second segment Sarting at the beginnig of alexica word.

NoOLAPSE No adjacent unstressed syllables inside a word-medial foot. Violated by a



segment occurring not a the beginning or end of a lexicd word containing two

adjacent non-core syllables.

One should get an intuitive picture of the dynamic of conflicc among those
condraints, in order to gppreciate their sgnificance.

Two of them, RIGHTMOST and CLASHINT, are undominated in both EP and BP. This
is evidert in the andyzed corpus, and we conjecture that this is a vdid generdization for
these languages. RIGHTMOST reflects properties of lexicd words* CLASHINT comes from
the rhythmic need for dtenaion of prominent and non-prominent syllables in these
languages for the style of speech we are considering.

Next comes Der”, which for the experiments we have done has surfaced as
undominated. There are, however, circumstances of primary dress retraction in PB, as
discussed by Senddo & Truckenbrodt (2001). In the OT system, this fact can be captured
by other congtraints that are not listed here and that dominate DEP™. In future developments
of thiswork, these congraints will be explored.

In oppodtion to FOOTBIN/BINGRAD, NOLAPSE, and INTLEX (that tend to require
gndl ssgments), there are Parse and ALIGN (FT, L, PHP L).> The latter constraint forces
the incduson of a functiond word in the dress domain as well as forces unbounded feet

snce it requires dl fest to be digned with the phonologicd phrase. The different

3 In the actud verson of sotag, phonologicd phrases are delimited manudly, but see
Sanddo & Truckenbrodt (2001) for a proposd that could be implemented in sotaq in order
to generate phonologica phrasesin BP automaticaly. See dso footnote 2 for EP.

* Indeed, this congtraint is so obvioudy true that we only were made aware of the needto
make it explicit when Sotagq dated producing unnacepteble ssgmentations that cdearly
violaed it. It is wel known that al known naurd languages have primary dress on an
edge window, and Rightmost just places the window for Portuguese.

® Intlex is given as LXWD = PRWD in Kager (1999).



hierarchization of these condraints will be crucid to derive the man differences between
BP and EP. In BP foot binarity is crucid and in EP feet are unbounded.

Ancther type of oppostion is that between TROCHEE and CLASHEXT. While
TROCHEE forces a pecific podtion for the dressed syllable in a foot, CLASHEXT disdlows
some positions due to the interaction of adjacent feet.

Note that, following the assumptions of OT, we use the same condrants with
different rankings to derive BP and EP dress patterns. There is, however, a noticegble
partid exception, namey FOOTBIN/BINGRAD.

All the condraints except for one, have caegorica violaions. FOOTBIN/BINGRAD
is a manifesation of a same condraint with different ways to compute violaion. While
violations of FOOTBIN ae computed as caegoricd, violations of BINGRAD are gradient.
Recdl that a long foot will compute as a dngle viold@ion of FOOTBIN, whereas for
BINGRAD the number of violaions increeses with the length of the foot. The srong
preference for binary feet in BP has been atested in many works (Bisol 1992, Collischonn
1993, Lee 1994, Masdni-Cagliai 1995). Moreover, our handling of the data showed that
FootBin is too week a condrant for generaing the correct facts o BP, while BinGrad is
too strong for EP, even if very lowly ranked.®

Recdl tha BP shows a phenomenon of vowd ddetion induced by rhythm. It is well
known that EP adso undergoes vowd ddetion (Mateus 1975, 1983). We could not employ
condraints to handle the BP/EP facts because the phenomenon of vowd ddetion has not
been fully undergood, for both Portuguese varieties until the present point of this research.

In other words, we had to avoid handling vowd ddetion automaticdly a this point of our



project because we do not have a complete description of the facts yet. It is however,
crucid to implement the BP rhythmic vowe ddetion in order to generate the correct facts
relative to secondary dress in this variety of Portuguese. Therefore, we informed soteq
manudly what we know about vowd ddetion (via spectrogram andysis of our corpus). We
marked with a + the BP vowes that can be deeted. The program does not count as a
violation of BINGRAD any foot containing three syllables one of which contains a vowd
marked by +.

Other processes of ressyllabiffication , like those resulting from the application of
vocdic sandhi rules, or internd diphthongizetion are dso important, and our tesds and daa
cearly shows 0. At this moment we have not dedt with those phenomena yet, but they

will be duly considered in the future.

6 The implications of this fact for language acquistion remain to be investigated. It may be
the case that specific the way (gradient or categoricd) to compute violations of a condraint
is not innate, but acquired viaexpostion to the input.



4. Sotaq

In mogt of the current OT literature, a given andyss is teted manudly via
manipulation of a very redricted amount of data, usudly congding of words or very short
phrases. We have deveoped a computer program, named sotag, for automeatic testing of
vaious different condrant hierarchies on a robus amount of data, thus providing more
ubgtantive evidence for our andyss. An earliet verson of such a program was conceived
and implemented by Pere Colet and Antonio Gdves the current verson is a new
implementation, building on thar initid idess

Here we present an abridged description of sotag, explaining some of its underlying
agorithms. A more detailed explanation will be presented e sewhere.

Roughly spesking, sotaq is fed a condrant hierarchy and it processes sentences
assigning secondary sresses according to the corresponding OT modd.  The condraints
explaned ealier ae dl implemented As can be sen from ther ddfinition, ther
computation requires information about syllabification, lexica dresses, lexicd words and
phonologicd phrases  While much of this informaion could be computed automaticaly
from the sentences, a this point they are given in the input. This complicates the input
dightly, but makes sotag aleaner program, concentrated on its main task.

The input for sotaq is a collection of sentences, each one being a collection of
tagged syllables. Each of these is a phonologica syllable in an actud Portuguese utterance,
preceded by a numericd tag that encodes some propeties of that sylldble Some such
properties are. whether it garts a word, whether it has a primary dress, whether a vowd can

be erased in speech. Hereis an example:



6 O10 in 0 ves 16 ti 0 ga 1 dor 7 j4 2 lhe 10 de 0 vol 1
veu 6 o 2 di 1 nhei O ro.
Thetag for asyllableis asum of vaues as such:

O: 2 (datsaword) + 4 (Sarts a phonologica phrase)

in: 2 (starts aword) + 8 (secondary stress’)

ja 1(primary gress) + 2 (datsaword) + 4 (starts a phonologicd phrase)

ti: 16 (vowe may be erased).

The condraints may refer to the tags, actudly, sotaq processes only the tags in its
search for the optima dresses the textud sylldbles are used only to produce human
readable output®.

When the program is cdled, the name of the file containing sentences tagged as
above is specified, together with a condraint hierarchy. Here are two examples of sotag s
output; we use the same input sentence, with two different rankings.

Example 1. Theranking used was.
DEP”" : RGHTMOST : QLASHINT >> INTLEX >> BNGRAD : PARSE : NOLAPSE >> QLASHEXT
>>TROCHEE >> ALIGN

Thisisthe one that best fits BP, so far. The output was.

I: Ain-te-li-gén-cia da ca-ta-lo-ga-do-ra foi
de-ter-m-nan-te
[ | ~— NNN [ |~~ ~—~ NN [/\AAl ~—— NN\N

+
Q |a|in|TEi|GENcia |da |CAtal] LQga| DOra | FO | deTER m NAN e
[ O]

" This seconday sressss were aso obtained through auditory perception, and the
transcriptions can be used to check sotaq's result. This way, one may test the OT modd's
predictiveness.

8 Currently there are no user-frierdly fadlities for prepaing input for sotag. A better user-
interface is dready being designed, and will be implemented RSN.



Q |a|INeli|@GENia |da |CAtal LQga] DOra | FO | deTER| ni NAN e
[2]

Total cost: 2027.

19 syl | abl es.

2 optimal segnentations.

+147667381 possi bl e segnentations (tabl eau Iines)

Example 2. The ranking used was.

DEP' : RGHTMOST : Q. ASHINT >> TROCHEE >> ALIGN : INTLEX >> PARSE >> QLASHEXT

>> FOOTBIN : NOLAPSE

Thisisthe one that best fits EP, so far. The output was:

I: Ain-te-li-gén-cia da ca-ta-1o-ga-do-ra foi
de-ter-m-nan-te
[ |,._,.._ NN\N [ |,..,,._ NN [AAAl NNN

Q |a|lNeli|GENcia |da |CAtal oga] DOra | FO deterni| NAN e

[ O]
Q |Ainteli|GENcia |da |CAtal oga] DOra | FO determ | NAN e

[2]

Q |a|IMNeli|GENcia | DA catal oga] DOra | FO deterni| NAN e
[2]

Q |Ainteli|GNcia |DA cataloga|DOra |FO determ | NANte [4]
Total cost: 6003.

19 syl | abl es.

4 optinmal segnentations.
+147667381 possi bl e segnmentations (tabl eau Iines)

In each case, the line labded | and the fallowing one describe the input.  The firg
line is the textud sentence, the second describes tags A [ maks the beginning of a
phonologicd phrase, a | marks the beginning of a lexicd word; a syllable is underlined with
caets (MWW if it bears a primary dress, and it is underlined with tildes (~—) if secondary
dress was auditorily perceived.  Further, a + under a vowd means that it may be deeted in

Speech.



Each output line is labded O. The sylldbles that get stress are capitdized. Bars |
show ssgmentation into metric feet; note how on each regular segment only one syllable is
dressed. To the right of each line there is a number in square brackets, indicating the
number of syllables in which the dress differs from the auditory transcription. Thus, in both
examples one of the solutions fits the transcription.  The annex presents results on severd
different sentences, and it was not aways the case that the reading was matched by a
solution.

As both examples show, for a given hierarcchy sotag may ascribe severd different
patterns of segmentation/secondary sresses to given input sentence. Those are dl equaly
good. Note that the bracketed number on the right may be misead as some sort of rdative
qudity between solutions actudly, they only represent the proximity of the solution to a
sngle obsarvation point. Let us andyze the two solutions given in Example 1, to see where
the violations actudly occur, and how variety can emerge from the candraints. Those
lutions differ only on how the fragment inteli is passd. Before andyzing this
difference, we have a table with the common feet to both solutions, showing  which

congraints are violated:

DEP’ | RIGHT | CLASH [INTLE [ BINGR | PARSE | NOLA |QLASH | TROCH | ALIGN

T

MOST 'INT X AD PSE EXT EE

CGENCi

da

CAt a




LOpa

DO a

FQO

deTER

m NAN

te

viol a 0 0 1 0 2 6

tion

count

Note that the last segment, m NAN e, even though it contains three input syllables, does
not violale BINGRAD. That is because the vowd in the lagt syllable, t e, has been tagged as
erasable, 0 sotag predicts it actud deletion in speech.

The two solutions differ in how the three gyllables in-te-1i ae pased into
segments.  In the fird solution, we see in| TEH i . Here, i n violaes PARSE, and TH i
violaes dign. In the second solution, we see I Nt el i . This one violaes BINGRAD and
ALIGN. Since PARSE and BINGRAD ae equdly ranked, those two segmentations have the
same violdion count. So, a the end, the violaion count, following the columns in the
table, is 0,0,2027. This sequence is encoded in the totd cost reported by sotag, 2027 in
this case.

It is worth noticing how the atested variety can only be achieved here by virtue of
the equa rank of PARSE and BINGRAD. If one ingged in a drict ranking, only one of the

two solutions would have been optimal, and the other would be logt.




Sotaq is entirdy written in perl, s0 it is supposed to run on any sysem where perl is
ingdled. We have only used it in Unix-like systems, however. Itisnormdly cdled as

sotaq --rank xxxx file
where xxxx is a desription of a condraint hierarchy, ad fil e is the name of an input
file contaning tagged phrasss The xxxx for example 1 &ove was
depst: ri ght nost : cl ashi nt % nt | ex%par se: bi ngr ad: nol apse%!| ashex
t% rochee%al i gn. Otha command line options exig for more control on the output,
experimenttion with some nongandard condrants, and dso for expeimentation with
somewhat fuzzy hierarchies (a smple mahematicd ides, with no current linguigtic
support).

A word on sotag's innards. The possble segments are treated as nodes in an acydlic
directed geph, 0 that a segmentation becomes a directed path between the single source
and the gngle snk. The condraint hierarchy yieds postive red costs assgned to nodes and
edges, in such a way that finding the OT-preferred segmentation becomes the problem of
finding shortest source-snk paths That is done by a vaiaion of Dijkdras Algorithm, with
few implementation optimizations as we do not expect to run sotag on ovely long

utterances.

5. Teding acorpus

There follows the lig of twenty phrases that was used as our data for the proposed

andyss, tesded by sotag for both EP and BP. In addition to the 20 sentences, we aso

include a fragment of a text teted by sotag for both EP and BP. Note that no deetable



vowd was maked in the text fragment, yet. The dresses assigned, thus, correspond to
sotag's prediction for secondary dress in a Stuaion where vowed deetion is avoided. Note,
adso, that in the firgt batch of tests we have not required sotagq to separate printed feet by
bars.

We present now three tests of sotaq in different corpora. In dl cases the rankings
used were those in the examplesiin the lagt section, using that of Example 1 whenever we
wanted to test for BP, and that of Example 2 whenever EP was the case.

Test 1 isbased on acorpus of 20 phrases. Each was read by a spesker of each
variety of Portuguese, and the observed secondary stresses were annotated. In thisway,
one can actudly get an impression of the adequacy of the modd to redity. However, no
hesty condusions should be arrived a from so smdl asample.

Test 2 is based on a text fragment, with long sentences, which aso was read by one
naive BP spesker, with the input for sotaq correpondingly annotated.  We have no
corresponding EP reading, so, in the unannotated run using the EP hierachy, the brackets at
the right smply tell how many secondary accents were predicted by soteg.

Test 3 triesto work out sotaq limits on hard sentences, in the sense that they stress
the dgorithm and its assumptions.  The sentences are somewhat nonsensicd, but
morphologicaly and syntecticaly Portuguese, so they can be read quite naturdly; we have
not, however, annotated them based on actud readings. Testing sotaq on this type of data
made us aware of some subtleinterplay of the condraints, and was crucid in findly
figuring out the condraints and rankings thet best modeled our corpora

The run results were dightly reformeatted, since the long lines sotag produces would

be hard to read in print.



Test 1

[frases] > ../sotag --count --rank
depst: ri ght nost : cl ashi nt % nt | ex%i ngr ad: par se: nol apse%l| ashex
t% rochee%al ign lu
Active constraints, absolute weights, relative weights:
align: 1

bi n grad: 1000
dep st: 100000
l ex integr: 10000
nol apse: 1000
par se: 1000
ri ght nost: 100000
t rochee: 10
ext nocl ash: 100

i nt nocl ash: 100000

# Frase 1
# Lu2- 11. wav
#
[ : A no - der - ni - za- cado foi sa - tis - fa - to
- ria
[ | ~— + NNAN [ NNAN | ~— + NN

Q |a |MMerni|zaCAO |FQO |SAtisfalTGria [0]

Total cost: 1214.

12 syl | abl es.

1 optimal segnentation.

+51092 possi bl e segnentati ons (tabl eau |ines).

#
# Frase 2
# Lu2-11. wav
#
l: A au-to:-ri - da-de do go - ver - na - dor
di m
[~ S N M
nu - iu

NN

QO |a |AUo|riDAde |do | Qver|naDCR | di M| nul U [ 0]

Total cost: 145.
15 syl | abl es.
1 optimal segnentation.



+2565168 possibl e segnentations (tabl eau |ines).

Frase 3
Lu2- 11. wav

HHHH

nhei
NNNN

ga -

dor ja

NANAN [ /\Al

de -

vol

NANN

Q ]o |INvesti|gaDCR | JA | DEvol | VEWo |di | NHEIro [O]

Total cost: 2215.
14 syl | abl es.
1 optimal segnentati on.

+400542 possi bl e segrmentations (tabl eau |ines).

#
# Frase 4
# Lu2-11. wav
#
l: O or ga - ni za
ca -
[~ ~+
ta-lo- ga- do - ra

AN

~—

QO |o |OrRgani| zaDCR | aPRE| senTQU |a | CAta| LOga| DOra [ 1]

Total cost: 36.
17 syl | abl es.
1 optimal segnentation.

dor a -

NNN [

sen -

tou

NNN [

+20383750 possi bl e segnentations (tabl eau |ines).

#
# Frase 5
# Lu2-11. wav
#
l: A fal ta de mo
tas -
S A S B
tro - fi ca

AN +

der - ni

veu -

a



Q |a |FALta |de | Merni|zaGAO | E | CAtas| TROfica [ O]

Total cost: 1215.

15 syl | abl es.

1 optimal segnentation.

+1167180 possi bl e segnentations (tabl eau |ines).

#

# Frase 6

# Lu2-11. wav

#

l: O tra- ba:-lho da pes : - qui - sa- do- - ra fo
u

p [ | NN\ [ | ~—— + NN\ [ NNAN

| ~
bli - ca - do

NN

QO |o |tra/BA ho |da | PESquisal]DOra | FO | PWli| CAdo [0]

Total cost: 2105.

15 syl | abl es.

1 optimal segmentation.

+2861585 possi bl e segnentations (tabl eau |ines).

#
# Frase 7
# Lu2- 11. wav
#
l: O pro - fe - ssor tam- bém o des - cre - veu
aos
[ I ~—— NNNN [ NNAN [ I + NNN [
|
a- lu- nos

NN

Q |o |PROel SSCR |tamBEM |0 | descreVEU | aos | a| LUnos [0]

Total cost: 2024.
14 syl | abl es.
1 optimal segnentation.

+1074186 possi bl e segnentations (tableau |ines).

Frase 8
Lu2- 11. wav

HHH R



l: O go - ver - na - dor a- cei - tou a no - der

[ | ~ NANN [ NANN [ | ~—

za - cao
NNAN

Q |o | Qver|naDCR | acei TQU | a | MXer ni | zaCAO [ 1]

Total cost: 1134.

14 syl | abl es.

1 optimal segmentation.

+765282 possi bl e segrmentations (tabl eau |ines).

#
# Frase 9
# Lu2-11. wav
#
l: A fal - ta de au - to - ri - da - de f oi a
| ar
[ | NNN [ | —~— NN\ + [ NANN | ~
man - te
ANN +

QO |a |FALta |de |Alto|riDAde |FAO |A ar|MANte [2]

Total cost: 1115.

14 syl | abl es.

1 optimal segnentation.

+898025 possi bl e segnentations (tabl eau |ines).

#
# Frase 10
# Lu2- 11. wav
#
l: O in- ves - ti - ga - dor ja lhe de - vol - veu
o]
[ | _~ + ANN [ AN I | —~ AVAVAN
L.
di - nhei - ro

NNNN

Q |o |INvesti|gaDCR |JA |l he |DEvol |VEU |o |di|NHEIro [0]

Total cost: 3115.
15 syl | abl es.
1 optimal segnentation



+1385268 possi bl e segnentations (tabl eau |ines).

#
# Frase 11
# Lu2-11. wav
#
l: A ca-ta-lo:-ga- do-ra com- preen - deu o0
tra
[ | ~— ~— NN [ ~—— NNN [

I
- ba-lho da pes - qui - sa- do - ra

NN ~F~ NN

O |a |CAtal|LOgal]DOa | COwpreen|DEU |0 |tral BAl ho | da
| PESqui sa| DOra [ 2]

Total cost: 2007.

20 syl | abl es.

1 optimal segnentation.

+672812904 possi bl e segnentations (tableau |ines).

#
# Frase 12
# Lu2- 11. wav
#
l: A pro- fe:- sso-ra dis:- cu-tiu a gra- m
ti
[ | ~—— NNN [ + NNN [ | ~—
+
ca - |li - da - de
AN +

QO |a |PROelSSOa |discuTlU |a |GRAmati | CAli | DAde [ 3]

Total cost: 15.

16 syl | abl es.

1 optimal segmentation.

+9475728 possi bl e segnentations (tabl eau |ines).

Frase 13
Lu2- 11. wav

HH HFEHR

do - ra



[ - Ann [ 1~ -
NN

foi de - ter - m - nan - te
[/\/\/\l ~—— NN\N +
Q Ja|inTHIi|GNcia |da | CAtal LOga| DOra | FO
| deTER mi NANte [OQ]
O |a]|lINeli|CGNcia |da |CAtalLOga]DOra | FAO | deTER m NAN e
[2]

Total cost: 2027.

19 syl | abl es.

2 optimal segnentations.

+147667381 possi bl e segnmentations (tableau |ines).

#
# Frase 14
# Lu2-11. wav
#
l: O in- ves - ti - ga - dor jA& o - fe - re - ceu
di
[ | ~ ~+ ANN [ AN | —_—~ ANN [
nhei - ro

NANNN

O |o |INvesti|gaDOR | JA |oFE| reCEU |di | NHEIro [1]

Total cost: 2135.

14 syl | abl es.

1 optimal segnentation.

+302214 possi bl e segnentations (tabl eau |ines).

#
# Frase 15
# Lu2-11. wav
#
l: A pro-cu-ra da gra- m - ti ca - li da
de é
[ SO B e + - e
o
O Nno-sso O - bi - je - ti - vo
| NN ~4 NN

Q |a|projCka |da |GRAmati|CAli|DAde |E |0 | NOGsso
| Qoijel TIvo [2]

Total cost: 2006.
21 syl I abl es.



1 optimal segnentation

+1071019822 possi bl e segnentations (tabl eau |ines).

#
# Frase 16
# Lu2-11. wav
#
I A pes - qui - sa - do -
da de
[ 1~ ~n
AN +

ra per deu au - to -

[ NN\N [ ~—

O |a |PESquisal|DOa |perDEU |auTq ri DAde [ 0]

Total cost: 33.
13 syl | abl es.
1 optimal segnentati on.

+391005 possi bl e segrmentations (tabl eau |ines).

#
# Frase 17
# Lu2-11. wav
#
l: O pro - fe - ssor
a .
[ | —~—— NNNN [
lu - nos
NN +

tam -

bém des - cre - veu

NNAN | + NN\N [

Q |o |PRO el SSCR |tanBEM | descreVEU | os | aLUnos [ 0]

Total cost: 1034.
13 syl I abl es.
1 optimal segnentation.

+312469 possi bl e segnentations (tabl eau |ines).

#
# Frase 18
# Lu2-11. wav
#
l: A au - to - ri - da -
na - dor
[ 1~ M

NANN

de ca - be ao go -

ver

S

Q |a|AUo|riDAde | CAbe | ao | GOver| naDCR [ 2]

ri

(O]



Total cost: 124.

13 syl I abl es.

1 optimal segnentation.

+299349 possi bl e segnentati ons (tabl eau |ines).

#
# Frase 19
# Lu2- 11. wav
#
l: O in- ves - ti - ga - dor ja me o - fe - re -
ceu di
| ~— + NNN [ NN I | ~—

NNN [

nhei - ro

NNNN

Q |o |INvesti|]gaDCR |JA |me |Ge|reCEU |di | NHEIro [2]

Total cost: 2125.

15 syl | abl es.

1 optimal segmentation.

+991233 possi bl e segnentations (tabl eau |ines).

#
# Frase 20
# Lu2- 11. wav
#
l: A gra- m-ti - ca-Ili - da- de das fra - ses
foi
| ~—~ + AN [ | NN\N
[ NN\N |
con - se - gui - da
~—— NNN

O |a|GAmti|CAi|DAde |das | FRAses | FAO | CONse| GU da [ 3]

Total cost: 1106.

16 syl | abl es.

1 optinmal segmentation.

+5559320 possi bl e segnentations (tabl eau |ines).

[frases] > ../sotaqg --count --rank
depst : right nost: cl ashi nt % r ochee%al i gn: i nt | ex%ar se% | ashext %
f oot bi n: nol apse nari na
Active constraints, absolute weights, relative weights:
align: 1000
dep st: 100000



bi nary foot:

lex integr:
nol apse:
par se:

ri ght nost:
trochee:

ext nocl ash:
i nt nocl ash:

# Frase 1

# Marina2-11. wav

#
l: A nmo -
ria

[~

Q | A noderniza| GAO | FO satisfa| TQia [0]
QO |a |MXernizal CAO|FA satisfal TGia [2]

Total cost: 4013.

12 syl | abl es.

2 optimal segnentations.
+51092 possi bl e segnentations (tabl eau |ines).

Frase 2

HHH K

=

+

m - nu - iu
NN

O

| A autori| DAde | DO governa| DOR | Dim nu| 1 U [ 4]
O |a|AUori|DAde |do |verna|DOR |Dimnu|lU [ 2]
QO |Aautori|DAde |do | Qverna] DOR | Dim nu| 1 U [ 4]
O |a|AUori|DAde | DO governal| DOR |Dimnu|lU [2]

Total cost: 5025.

15 syl I abl es.

4 optimal segnentations.
+2565168 possi bl e segnentations (tabl eau |ines).

#
# Frase 3

Mari na2-11. wav

1

1000

1

100
100000
10000
10
100000

ni

ri

fa -

NANN [ NANN |

to

AN

dor

NNN [



# Marina2-11. wav

#
l: O in-ves - -ti - ga-dor ja de - vol - veu o
di

[ | ~—~ NNN [ NN | NNAN [
nhei - ro

NNNN
Q |o |INvestigal DCR | JA devol | VEU |o |di|NHEIro [0]
QO |Oinvestigal DOR |JA devol | VEU |0 |di|NHEIro [2]

Total cost: 5114.

14 syl | abl es.

2 optimal segnentations.

+400542 possi bl e segnentations (tabl eau |ines).

#
# Frase 4
# Marina2-11. wav
#
l: O o - ga- ni - za - dor a- pre - sen - tou a
ca -

[ | ~— NNN [ ~ NANN [
ta-lo- ga- do - ra

NN\

QO |o | CRgani za] DOR | Apresen| TQU | a | CAtal oga| DOra [ 0]
QO |Oorganizal DOR | Apresen| TQU | a | CAtal oga] DOra [ 2]
QO |o | CRgani za] DOR | Apresen| TQU a cat al oga] DOra [ 1]
Q | Oorganizal| DCR | Apresen| TQU a cat al oga| DOra [ 3]

Total cost: 5015.

17 syl | abl es.

4 optinmal segnentations.

+20383750 possi bl e segnentations (tabl eau |ines).

#
# Frase 5
# Marina2-11. wav
#
[ : A fal - ta de no - der - ni - za- ¢cdo ¢é ca
tas
[ | NN\N [ | NNN [ N | ~—

tro - fi - ca
NNN



Q |a |FALta | DE noderni za] GAO | E catas| TR ica [ 2]
Q |a |FALta de nodernizal CAO | E catas| TROFi ca [ 1]
O |a |FALta |de | Mdernizal CAO | E catas| TRCfica [ 2]

Total cost: 5014.

15 syl | abl es.

3 optimal segnentations.

+1167180 possi bl e segnentations (tabl eau |ines).

#

# Frase 6

# Marina2-11. wav

#

l: O tra:- ba:-Ilho da pes - - qui - sa- do - ra foi
[ | NN [ | NN [ NNN

I

pu - bli - ca - do

NN
Q |o|tralBAlho |da | PESquisal|DOra | FO publi| CAdo [1]
Q |o |tra]BA ho | DA pesquisal|DOa | FAO publi| CAdo [1]

Total cost: 5102.
15 syl | abl es.
2 optimal segnentations.

+2861585 possi bl e segnentations (tabl eau |ines).

#
# Frase 7
# Marina2-11. wav
#
l: O pro - fe . ssor tam- bém o des - cre - veu
aos
[ ~ | NNNN [ NNN [ | NNN [
I
a- lu - nos

NN

Q |o |PROelSSCR |tanjBEM | o | DEScre| VEU | aos | a| Lunos [ 3]

Total cost: 6203.

14 syl | abl es.

1 optimal segmentation.

+1074186 possi bl e segnentations (tabl eau |ines).

#
# Frase 8



# Marina2-11. wav

#
l: O go - ver - na - dor a- cei - tou a no - der
ni
[ | A/\/\[ /\AA[ |
za - cao

NNN
Q | O governa| DCR | Acei | TQU a noder ni za| GAO [ 2]
Q |o|CD/erna|DCR|Acei|TC1J|a|l\fmerniza|g5\0[3]
QO | Ogovernal DOR | Acei | TQU | a | MXer ni za] CAO [ 3]
Q |o | Qvernal DOR | Acei | TQU a noder ni za] CAO [ 2]

Total cost: 5025.

14 syl | abl es.

4 optinmal segnentations.

+765282 possi bl e segnentations (tabl eau |ines).

#
# Frase 9
# Marina2-11. wav
#
| : A fal - ta de au - to - ri - da - de f oi a -
| ar
[ | NNN [ | ~— NN\ [ /\A/\l
nman te

NNN

O |a |FALta |DE autori|DAde | FO alar|MANte [ 2]
QO |a |FALta de autori|DAde |FA alar|MANte [1]
QO |a|FALta |de |AUbtori|DAde |FO alar| MANte [0O]

Total cost: 5002.

14 syl | abl es.

3 optinmal segmentations.

+898025 possi bl e segnentations (tabl eau |ines).

#
# Frase 10
# Marina2-11. wav
#
[ : O in- ves - ti - ga-dor j& |Ilhe de - vol - veu
0
[ | ~— NNAN [ NN\ | | NANN

di - nhei - ro



NNNN

Q |o |INvestiga]DCR |JA | he devol | VEU |0 |di|NHElIro [0]
Q |Oinvestigal DOR|JA | he devol | VEU |o |di|NHEIro [2]

Q ]o |INvestiga]DCR |JA |l he |DEvol | VEU |0 |di|NHEIro [1]
Q |Oinvestiga]DCR |JA |l he |DEvol | VEU |o |di|[NHEIro [3]

Total cost: 5114.
15 syl I abl es.
4 optinmal segmentations.

+1385268 possi bl e segnentations (tabl eau |ines).

Frase 11
Mari na2-11. wav

HoHHH

l: A ca-ta-1lo-ga:-do-ra com-: pre - en - deu
o tra

[ ~ | NN [ NNN [
|
- ba-lho da pes : - qui - sa- do - ra
NN [ ~—~ | NN

O |a|CAtalogal DOra | COvreen| DEU |0 |tra] BAl ho | da
| PESqui sa| DOra [ 5]
QO |Acatalogal]DOa | COwreen|DEU |0 |tra] BAl ho | da
| PESqui sa| DOra [ 3]
QO |a |CAtal oga|DOra | COvpreen|DEU |0 |tra| BA ho | DA
pesqui sa| DOra [ 3]
QO |Acatalogal|]DOa |COwreen|DEU |0 |tral BAl ho | DA
pesqui sa| DOra [ 1]

Total cost: 6104.

21 syl | abl es.

4 optinmal segmentations.

+1810779840 possi bl e segnentations (tabl eau |ines).

Frase 12
Mari na2-11. wav

HHH R

l: A pro- fe:- sso-ra dis:- cu-tiu a gra- m
- ti - ca
[ ~ I NNN [ NNN [ |
li - da - de

AN

Q |a|PROe|SSOa |DSculTIU |a | GRAaticali| DAde [4]



O |a|PROe|SSOa |DSculTIU a granaticali| DAde [ 3]

Total cost: 5002.

16 syl | abl es.

2 optinmal segnentations.

+9475728 possi bl e segnentations (tabl eau |ines).

#
# Frase 13
# Marina2-11. wav
#
l: in- te - [|i gén - cia da <ca-ta- lo- ga
do ra
[~ [ 1~
NN\ [
f oi de - ter - m - nan - te

ARA | AR
Q Ja|INeli|GNia |da |CAtaloga]DOra |FQ determ | NAN e
[OO] |Ainteli|GENcia |da | CAtal ogal| DOra | FO deterni| NANL e
E)Z] |a |INeli|GENcia | DA catal oga| DOra | FO deterni| NAN e
[02] |Ainteli|GENcia | DA catal oga] DOra | FO determ | NANte [ 4]

Total cost: 6003.

19 syl I abl es.

4 optinmal segmentations.

+147667381 possi bl e segnmentations (tabl eau |ines).

#
# Frase 14
# Marina2-11. wav
#
l: O in- ves - ti - ga - dor jdA o - fe - re - ceu
di
[ | ~— NNAN [ NN | NNN [
nhei - ro

NANNN

QO |o |INvestiga] DOR |JA ofere| CEU | di | NHEI ro [ O]
QO |Oinvestiga|DOR |JA ofere|CEU |di | NHEIrO [ 2]

Total cost: 5114.
14 syl | abl es.
2 optimal segnentations.



+302214 possi bl e segnentations (tabl eau |ines).

#
# Frase 15
# Marina2-11. wav
#
l: A pro-cu-ra da gra- ma- ti - ca - |
de ¢é
[ ~ | An [ I
[ "]
O no- sso ob - jec - ti - vo
NN NN\

Q |a|pro/Cxa |da |GRAmaticali|DAde |E |o | NGsso
| GBj ec| TIvo [ 3]

Q |a|pro/Cka |DA gramaticali|DAde |E |o | NGsso
| OB ec| TIvo [ 3]

Total cost: 5102.

20 syl I abl es.

2 optimal segnentations.

+396249028 possi bl e segnentations (tabl eau |ines).

#
# Frase 16
# Marina2-11. wav
#
l: A pes - qui - sa- do - ra per - deu au - to -
da - de
[,..,l NN [ AAA[,..,,..,

QO |a |PESquisal|DOra |per|DEU | At ori| DAde [ 2]
QO | A pesquisalDOa |per|DEU | Alkori| DAde [0]

Total cost: 4113.

13 syl | abl es.

2 optimal segmentations.

+391005 possi bl e segrmentations (tabl eau |ines).

Frase 17
Mari na2-11. wav

HHH H

O pro - fe - ssor tam- bém des - cre - veu

da -

AN

ri

0S



[ | NNNN [ NNN [ NNN [

lu - nos
NN

Q |o |PROel SSCR |tam BEM | DEScre| VEU | os | al LUnos [ 2]

Total cost: 5213.

13 syl I abl es.

1 optinmal segmentation.

+312469 possi bl e segnentations (tabl eau |ines).

#
# Frase 18
# Marina2-11. wav
#
l: A au-to-ri - d- de <ca- be a go - ver
na - dor
[ ~ | an [ ™" [ |
NNN
Q |a |AUori|DAde | CAbe ao governa| DOR [ 2]
Q |a|AUori|DAde | CAbe | ao | QOvernal DOR [ 3]
Q |a |Aubori|DAde | CAbe | AO governal DCR [ 3]
QO | A autori|DAde | CAbe | AO governa| DCR [ 1]
QO | A autori|DAde | CAbe ao governa| DCR [ O]
O |Aautori|DAde | CAbe |ao | GOverna| DOR [ 1]

Total cost: 4013.

13 syl I abl es.

6 optimal segnentations.

+299349 possi bl e segnentations (tabl eau |ines).

#
# Frase 19
# Marina2-11. wav
#
l: O in- ves - ti - ga - dor ja me o - fe - re -
ceu di
[~ S S
A/\/\[
nhei - ro

NNNN

O |o |INvestigal DOR |JA ne ofere| CEU | di | NHEIro [ 0]
QO |Oinvestigal|] DOR |JA e ofere|CEU |di | NHEIro [ 2]

Total cost: 5114.
15 syl | abl es.



2 optimal segnentations.
+991233 possi bl e segnentati ons (tabl eau |ines).

#
# Frase 20
# Marina2-11. wav
#
l: A gra- m-ti - ca-Ili - da- de das fra - ses
foi

[ | ~—~—— NN [ | NNN
[ NNN I
con - se - gui - da

NNN

O | GRAmati cal i | DAde | das | FRAses | FO conse| GU da [ 0]

| a
Q |Agramaticali|DAde |das | FRAses | FO conse| GJ da [ 2]

Total cost: 5002.

16 syl | abl es.

2 optinmal segnentations.

+5559320 possi bl e segnentations (tabl eau |ines).

Test 2

[frases] > ../sotag --count --rank
depst % i ght nost %l ashi nt % nt | ex%bi ngr ad%par se: nol apse%l| ashex
t % rochee%al i gn | ongo- pb
Active constraints, absolute weights, relative weights:
align: 1

bi n grad: 10000
dep st: 100000000
lex integr: 100000
nol apse: 1000
par se: 1000
ri ght nost: 10000000
t rochee: 10
ext nocl ash: 100
i nt nocl ash: 1000000

#

l: De a - gum no:- do o in - ves - ti - ga - dor

(ou

[ | NN\N [ AN [ | + NANN [



de - ci - sor) pro -
gquais o0s
/\/\/\/\[
[
e - ven - tos
que ou
| NNAN [
|/\/\
- tros e as
de quan
[ I
o
ot fi car
cer - tos
A/\/\[
NN\N |
e - ven - tos
NNN
Q
| pro| Cra

cu -

NN

sao

NNN |

Zes

+ [ NNN |

ra

mai s

vai

ba -

NNNN |

den - ti
pro - va -
NN\
a- te ao
NN [
[ da -

AN

fi - car

NANN [

vei s

pon -

| NNN

de d

|de |alGM | Mo |o | I Nvesti|gaDCR | (ou | de| ci SOR)

| Identi|fi CAR |quais |os |e|] VENoOs | que | SAO | MAI'S
| pro| VAvei s | do
|que |Qkros |e |as | VEzes | VAl |aTE |ao | PONto | de
| QUANLI | fi CAR | a
| PRCba| Bl li| DAde | de | CERt os | e| VEN os.

Tot al

1 opti mal

cost: 35282.
66 syl | abl es.

segmnent at i on.

[ 4]

+19493099733448665395948468592 possi bl e segnent ati ons
(tabl eau |ines).

#

o -

[

pa -
va -

AN

. a -
se -

Em qual
cu -

|
cdo de
(i
/\/I\A [
cao"

NANNN [

quer

NNNN |

pro -

cu -

ca - so sem - pre
[ NN [ NNN
rar u- nm "ba -
NANNN [ N [ NNN
pro - ba - bi li da

a

do

to

e

pre -



ra - ti va, quer se-ja nu- me - ri

NN [ /\/\/\/\l NN | NN

Q |em|qual QER |ca]so HA | SEMpre |a | pre| Ccu| paGAO | de
| pro| cuRAR B

| Uma |"BAse |de |a] VAIi|aCAO' |para |a | PRCbhal Bl li | DAde,

| QER | SH a _ o

| comj PAral Tlva, | QUER |SE a | nu| Merica. [3]

Total cost: 136465.

51 syl | abl es.

1 optinmal segmentation.

+551060308851130368000 possi bl e segnent ati ons (tabl eau
['ines).

#
l: G as - pec - tos se - nan - ti cos sédo - a - de

qua

[ | NN\N | NNN + [ NNN ~
- da- nmen - te dis - cu - ti dos em ter nos  da
ba - se

NNAN [ ~—— NN\ [ | NNN [ |

NN +

de a - va - I|i a - cao por ser es - ta que
de - ter
| + I ~ ~— NNN [ | NNN | NN [ |
- m - na, pe - lo me - nos em gran - de par te,
a in

NN [ | NN [ | NNNN + | NNN\ +
[ .
- ter pre - ta - ¢cdo do con - cei to de pro - ba

bi -

~—— NNN [ | NANNN [ | ~——
l'i da - de.

AN +

Q |os |as|PECtos |se| MMNticos | SACade| QUAda| MEN e

| D Scu| Tl dos | em

| TERos |da | BAse | de |a] VAIi | aCAO | por | SER | ESta | que
| DEt er | M na, B

| pe|] o MEnos |em | GRANdDe | PARte, |a |in|] TERore|taCAO | do
| con| CElto

| de | PRCbal Bl | i | DAde. [4]



Total cost: 136152.

66 syl I abl es.

1 optimal segnentation.
+66736757338891581982459622616 possi bl e segment at i ons

(tabl eau |ines).

#
#
l: Re - co - nhe - cem - se, CO - rre - ta - nen - te,
as se
[ ~— NN\N [ —~———— NNN + [
- guin - tes ba- ses de a-va-Ili - a- cao:
NANNNN + | AN | + | ~— NANNN

Q | REco| NHEcemse, [COre[taMENte, |as [seG@J Ntes |BAses
| de |a] VAIi | aCAQ [ 2]

Total cost: 11136.

22 syl I abl es.

1 optimal segmentation.

+3201674599 possi bl e segnentati ons (tabl eau Iines).

#
[frases] > ../sotaq --count --rank

depst: ri ght nost: cl ashi nt % rochee%al i gn: i nt| ex%ar se%| ashext %
f oot bi n: nol apse | ongo- pe
Active constraints, absolute weights, relative weights:

align: 1000
dep st: 100000
bi nary foot: 1
| ex integr: 1000
nol apse: 1
par se: 100
ri ght nost: 100000
trochee: 10000
ext nocl ash: 10

i nt nocl ash: 100000

#
l: De a - gum no:- do o in - ves - ti - ga - dor
(ou

[ I NNAN [ NN [ I + NNAN [
|
de - ci - sor) pro- cu - ra i - den - ti - fi - car

quais o0s



NNNN [ NN | NNN [

e - ven - - tos que sdo nmas pro - vad - veis do

| NNN [ | NNN | NNNN | VAVAY [
| NN
tros e as ve - zes vai a-té a0 pon - to
de quan
[ I | NN + [ NNN | NN [ | NNN
I
- ti - fi - car a pro- ba-:- bi -1li - da- de de
cer - tos
NNN [ | NN [ |

NANN |

e - ven - tos.
NNN
Q |de |al|GM]|MXo o investigal DOR | (ou | DEci | SOR)
| pro] Clr a
| Identifi|CAR |quais |os |e| VENos | que | SAO | MAI'S
| pro| VAvei s | do
|que |Okros |e |as | VEzes | VAl |a| TE |ao | PONto de
quantifi| CAR a
probabili| DAde |de |CER 0s |e| VEN0s. [2]
Q |de |al|]GM|MXo o investigal| DOR | (ou | DEci | SCR)
| pro| Cra
|1dentifi|CAR |quais |os |e|] VENos | que | SAO | MAI'S
| pro| VAvei s | do
|que |Qkros |e |as | VEzes |VAI |a| TE |ao |PONto | DE
quantifi|CAR | a
| PRCbabi | i | DAde |de | CERtos | e| VENt os. [4]
Q |de |al|GM|MxXo o investigal DOR | (ou | DEci | SOR
| pro| Cra
| Identifi|CAR |quais |os |e| VENos | que | SAO | MAI'S
| pro| VAvei s | do
|que |Okros |e |as | VEzes | VAl |a| TE |ao | PONto | de
| QUUANLi fi | CAR | a
| PRChabi | i | DAde |de | CERtos | e| VEN os. [4]
Q |de |al|GM|Mxdo o investigal DR | (ou | DEci| SCR)
| pro|] Clr a
| Identifi|CAR |quais |os |e| VENos | que | SAO | MAI'S
| pro| VAvei s | do
|que |Qkros |e |as | VEzes | VAl |a| TE |ao | PONto | de
| QUANti fi| CAR a
probabili| DAde |de |CER 0s |e| VEN0s. [3]
Q |de|al|GM|MxYo |Oinvestigal DCR | (ou | DEci| SOR)
| pro| Cra



|1dentifi|CAR |quais |os |e|] VENtos | que | SAO | MAI'S

| pro| VAvei s | do

|que |Qkros |e |as | VEzes |VAI |a| TE |ao |PONo | de
| QUANtLi fi| CAR a

probabili| DAde |de |CERtos |e| VEN 0s. [4]

Q |de |al|GM|MxXo |o |INvestigal] DOR | (ou | DECi | SOR)
| pro| Cra

| 1dentifi|CAR |quais |os |e|] VENtos |que | SAO | MAIS

| pro| VAvei s | do

|que |OQUkros |e |as | VEzes | VAl |a| TE |ao | PONto de
quantifi|CAR | a

| PRCbabi | i | DAde |de | CERtos | e| VENt os. [4]

Q |de|al|GM|MxXo |o |INvestigal DOR | (ou | DEci | SOR
| pro] Clra

| 1dentifi|CAR |quais |os | e| VENos | que | SAO | MAI'S

| pro| VAvei s | do

|que |OQkros |e |as | VEzes | VAl |a| TE |ao | PONto de
quantifi| CAR a

probabili| DAde |de |CER0s |e| VEN0s. [3]

Q |de |al|GM|MXo |o |INvestiga] DOR | (ou | DEci | SCR)
| pro| Cra

| Identifi|CAR |quais |os |e| VENtos |que | SAO | MAI'S

| pro| VAvei s | do

|que |Qkros |e |as | VEzes |VAI |a| TE |ao |PONo | de
| QUUANLi fi | CAR | a

| PRChabi | i | DAde |de | CERtos | e| VENtos. [ 5]

QO |de|al|G@M|MxXo |Oinvestigal DCR | (ou | DEci | SOR)
| pro] Clra

| Identifi|CAR |quais |os |e| VENos | que | SAO | MAI'S

| pro| VAvei s | do

|que |Okros |e |as | VEzes | VAl |a| TE |ao | PONto de
quantifi| CAR a

probabili| DAde |de |CER 0s |e| VEN0s. [3]

Q |de|al|GM|MxXo |o |INvestigal DOR | (ou | DEci | SOR
| pro| Cra
|Identifi|CAR |quais |os |e| VENtos | que | SAO | MAI'S

| pro| VAvei s | do

|que |Qkros |e |as | VEzes |VAI |a| TE |ao |PONto | DE
quantifi|CAR | a

| PRCbabi | i | DAde |de | CERtos | e| VENt os. [ 5]

Q |de |al|GM|MxXo o investigal DOR | (ou | DEci | SOR)
| pro|l Qra

| Identifi|CAR |quais |os | e| VENtos | que | SAO | MAI'S

| pro| VAvei s | do

|que |QUros |e |as | VEzes |VAI |a| TE |ao | PONto de
quantifi|CAR | a

| PRChabi | i | DAde |de | CERtos | e| VENtos. [ 3]



Q |de |al|GM|MXo |Oinvestigal DOR | (ou | DEci| SOR)
| pro| Clr a

| Identifi|CAR |quais |os |e| VENos | que | SAO | MAI'S

| pro| VAvei s | do

|que |Okros |e |as |VEzes | VAl |a| TE |ao | PONto de
quantifi|CAR | a

| PRCbabi | i | DAde |de | CERtos | e| VENt 0s. [4]

Q |de|al|GM|MxXo |o |INvestigal DOR | (ou | DEci | SOR
| pro] Clra
|Identifi|CAR |quais |os |e| VENos | que | SAO | MAI'S

| pro| VAvei s | do

|que |QXros |e |as | VEzes | VAl |a| TE |ao | PONto | DE
quantifi| CAR a

probabili| DAde |de |CER 0s | e| VEN 0s. [4]

Q |de |al|GM|MXo |o |INvestigal] DOR | (ou | DEci | SCR)
| pro| Cra
|Identifi|CAR |quais |os |e| VENoOs | que | SAO | MAI'S

| pro| VAvei s | do

|que |OXkros |e |as | VEzes | VAl |a| TE |ao | PONto | de
| QUANti fi | CAR a

probabili| DAde |de |CERtos |e| VEN 0s. [4]

Q |de |al|GM|Mxdo o investigal DR |(ou | DEci| SCR)
| pro| Clra

| Identifi|CAR |quais |os |e| VENos | que | SAO | MAI'S

| pro| VAvei s | do

|que |OQkros |e |as | VEzes | VAl |a] TE |ao | PONto | DE
quantifi| CAR a

probabili| DAde |de |CER 0s |e| VEN0s. [3]

QO |de|al|GM|MxMXo |Oinvestigal DCR | (ou | DEci| SOR)
| pro] Clra
|Identifi|CAR |quais |os |e| VENtos | que | SAO | MAI'S

| pro| VAvei s | do

|que |QXros |e |as | VEzes |VAI |a| TE |ao |PONto | de
| QUUANLi fi | CAR | a

| PRChabi | i | DAde |de | CERtos | e| VEN 0s. [ 5]

Q |de |al|GM|MXo |Oinvestigal DOR | (ou | DEci | SOR)
| pro| Cra

| Identifi|CAR |quais |os |e| VENos | que | SAO | MAI'S

| pro| VAvei s | do

|que |OQkros |e |as | VEzes | VAl |a] TE |ao | PONo | DE
quantifi|CAR | a

| PRObabi | i | DAde |de | CERtos | e| VENtOs. [ 5]

QO |de|al|GM|MxXo |Oinvestigal DCR | (ou | DEci| SOR)
| pro] Clr a

| 1dentifi|CAR |quais |os |e| VENos | que | SAO | MAI'S

| pro| VAvei s | do



|que |OQkros |e |as | VEzes | VAl |a] TE |ao | PONto | DE
quantifi| CAR a
probabili| DAde |de |CER 0s |e| VEN0s. [4]

Total cost: 22633.

66 syl I abl es.

18 optinmal segnentations.
+19493099733448665395948468592 possi bl e segnent ati ons
(tabl eau lines).

I : Em qual - quer <ca- so ha sem: pre a pre -

[ | NNNN | [ NN\ [ NNN [ |
pa - cdo de pro - cu - rar u-m "ba- se de a-
va - |i
NN\N [ | NNN [ N [ NNAN + | |
- a - cao" para a pro - ba - bi - i - da - de, quer
se -
NNNN [ | | VAVAY + [ NNNN
| NN
ja com- pa - ra - ti - va, quer se - ja nu- mée - ri
- ca.
| VAVAY [ NNNN | NN NN

Q |em|qual | QER caso |HA | SEMpre a preocupal GAO | de

| PRCcu| RAR | Uma

| "BAse de avalia| CAO' |para |a | PRObabili|DAde, | QER | SH a
conpara| Tlva, |QUER |SE a |nu| Merica. [2] N

QO |em|qual| QER caso |HA | SEMpre a preocupal CAO | de

| PRCcu|l RAR | Uma

| "BAse | de | Aval i a| CAO' | para | a | PRObabi |i | DAde, | QER | SH a
conparal Tlva, | QJER | SE a | nu| MErica. [3]

Q |em|qual | QER caso | HA | SEMre a preocupal GAO | de

| PRCcu| RAR | Uma

| "BAse |de | Aval i a] CAO' para a probabi | i | DAde, | QUER | SEj a
conmpara| Tlva, |QUER |SH a | nu| Mrica. [2] 3

QO |em]|qual|QJER caso | HA | SEMpre | a | PREocupal CAO | de

| PRCcu| RAR 5

| Ua | "BAse |de |Avalial CAO' |para |a | PRbabili| DAde, | QUER
| SEj a

conpara| Tlva, | QER |SH a | nu| Merica. [4]

Q |em|qual | QER caso |HA | SEMpre | A preocupa] GAO | de

| PRCcu| RAR B

| Ua | "BAse de avalial CAO' |para |a | PRObabili| DAde, | QUER
| SEj a

| COWpara| TIva, | QUER | SEja | nu| MErica. [4]



Q |em|qual | QER caso |HA | SEMpre | A preocupal GAO | de

| PRCcu| RAR

| Uma | "BAse de aval i a| CAO' para a probabili|DAde, | QUER | SE a
| COvpara| Tlva, | QER | SE a | nu| Merica. [3]

Q |em]|qual | QER caso |HA | SEMpre a preocupal GAO | de

| PRCcu| RAR | Uma

| "BAse de avalia| CAO' para a probabili|DAde, | QER | SH a

| COVpara| Tlva, | QER |SH a | nu| MErica. [2] )

QO |em|qual| QER caso |HA | SEMpre | a | PREocupal CAO | de

| PRCcu| RAR .

| Uma | "BAse |de | Avalial CAO' |para |a | PRCbabili | DAde, | QUER
| SEj a

| COVpara| Tlva, | QER |SH a | nu| MErica. [5] N

QO |em|qual| QER caso |HA | SEMpre a preocupal CAO | de

| PROCUl RAR | U

| "BAse de avalial CAO' para a probabili|DAde, | QER | SH a
conpar a| Tl va,

| QER | SEja | nu|MErica. [1]

Q |em]|qual | QER caso |HA | SEMpre |a | PREocupal GAO | de

| PRCcu| RAR

| Uma | "BAse de aval i a| CAO' para a probabili|DAde, | QER | SE a
| COVpara| Tlva, | QER |SH a | nu| MErica. [3] N

QO |em|qual| QER caso |HA | SEMpre a preocupal CAO | de

| PRCcu| RAR | Uma _

| "BAse | de | Avalia] CAO' |para |a | PRCbabili|DAde, |QJER | SH a
| COWpara| Tlva, | QUER | SEja | nu| MErica. [4]

Q |em|qual | QER caso |HA | SEMpre | a | PREocupal CAO | de

| PRCcu| RAR ~

| Ua | "BAse | de | Avalial| CAO' para a probabili|DAde, | QER

| SE a

| COVpara| Tlva, | QER |SH a | nu| MErica. [4] )

QO |em|qual| QER caso | HA | SEMpre | A preocupal CAO | de

| PRCcu| RAR

| Uma | "BAse de avalia| CAO' para a probabili|DAde, | QER | SH a
conpara| Tlva, | QJER | SE a |,nu||\/Erica. [ 2] 3

Q |em|qual| QER caso | HA | SEMpre | A preocupal CAO | de

| PRCcu| RAR

| Uma | "BAse |de | Avalia| CAO' para a probabili|DAde, | QER

| SE a

| CO\para| Tlva, | QER | SH a | nu| Merica. [4] )

Q |em|qual| QER caso | HA | SEMpre | A preocupal CAO | de

| PRCcu| RAR 3

| Ua | "BAse |de |Avalial CAO' |para |a | PRObabili| DAde, | QUER
| SE a

conpara| Tlva, |QUER |SE a | nu| Merica. [4] N

Q |em|qual| QER caso | HA | SEMpre a preocupal CAO | de

| PRCcu| RAR | Uma



| "BAse de avalia| CAO' |para |a | PRObabili|DAde, | QER | SH a
| COvpara| Tlva, | QER | SEja | nu| MErica. [3]

Q |em|qual | QER caso | HA | SEMpre | a | PREocupal GAO | de

| PRCcu| RAR

| e | "BAse de avalia] GAO' |para |a | PRObabili| DAde, | QER
| SEj a

conpara| Tlva, |QUER |SH a | nu| MErica. [3]

Q |em|qual | QER caso | HA | SEMpre | a | PREocupal CAO | de

| PRCcu| RAR

| Uma | "BAse de aval i a|] CAO' para a probabili|DAde, | QUJER | SE a
conpara| Tlva, |QER |SH a | nu| Merica. [2] N

QO |em|qual| QER caso | HA | SEMpre | A preocupal CAO | de

| PRCcu| RAR B

| Ua | "BAse de avalial CAO'" |para |a | PRObabili| DAde, | QER
| SE a

conpara| Tlva, | QER |SH a | nu| Merica. [3]

Q |em|qual | QER caso |HA | SEMpre | A preocupa] GAO | de

| PROCcu| RAR

| Uma | "BAse |de |Avalial GAO' |para |a | PRObabili|DAde, | QER
| SE a

| COWpara| TIva, | QUER | SEja | nu| MErica. [5]

Q |em]|qual | QER caso |HA | SEMpre a preocupal GAO | de

| PRCcu| RAR | Una

| "BAse |de | Avalia| CAO' para a probabi | i | DAde, | QUER | SE a
| COvpara| Tlva, | QER | SE a | nu| Merica. [3]

Q |em|qual | QER caso | HA | SEMpre | a | PREocupal CAO | de

| PRCcu| RAR

| Uma | "BAse de avalia| CAO' |para |a | PRCbabili|DAde, | QER
| SEj a

| COWpara| Tlva, | QUER | SEja | nu| MErica. [4]

Q |em|qual | QER caso |HA | SEMpre | A preocupal GAO | de

| PRCcu| RAR

| Uma | "BAse |de | Avalial CAO' para a probabili|DAde, | QER
| SEj a

conpara| Tlva, | QJER | SE a Lnu|NErica. [ 3] B

QO |em]|qual| QER caso |HA | SEMpre | a | PREocupal CAO | de

| PRCcu| RAR

| Uma | "BAse |de | Avalia| CAO' para a probabili|DAde, | QER
| SE a

conpara| Tlva, | QER |SH a | nu| Merica. [3]

Total cost: 15252.

51 syl I abl es.

24 optimal segnentations.

+551060308851130368000 possi bl e segnent ati ons (tabl eau
['ines).



#
l: > as - pec - tos se - nan - ti cos sédo - a - de
qua

[ | NNN | NNN + [ NANN
- da- nen - te dis - cu - ti dos em ter nos da
ba - se

NN\N [ NN [ | NNN [ |

NN +

de a-va-Ili - a- cdo por ser es - ta que
de - ter

| + I NNN [ I NNAN I NN [ |

m - na, pe - lo me - nos em gran - de par - te,
a in

NN\ [ | NN [ | NNNN + | NNAN +
[ |

- ter - pre - ta- ¢cdo do con - cei - to de pro - ba
bi

NNAN [ | NNN [ |
i - da - de.
AN +

Q |os |as|PECos |se| MMNticos | SAO adequada] MEN e

| Dl Scu| TIdos | em

| TERnos | da | BAse de aval i a| GAO | por | SER | ESta |que

| DEter| M na, pelo

| MEnos | em | GRANde | PARte, |a |INterpretal CAO |do |con|CElto
| de

| PRCoabi | i | DAde. [ 4]

Q |os |as|PECtos |se| M\Nticos | SAO adequada] MENt e

| Dl Scu| TIdos | em

| TERos | da | BAse | de |Avalia] GAO | por | SER | ESta | que
| DEt er | M na,

pel o | MEnos | em | GRANde | PARte, |a |INterpretal CAO | do
| con| CElIto | DE

probabi |l i | DAde. [ 5]

Q |os |as|PECos |se| MMNticos | SAO adequada] MENt e

| D Scu| Tl dos | em

| TERvos | da | BAse de avalial CAO | por | SER |ESta | que

| DEter| M na, pelo

| MEnos | em | GRANde | PARte, |A interpretal CAO |do |con| CElto
| DE

probabi | i | DAde. [4]

Q |os |as|PECos |se| M\Nticos | SAO adequada] MENt e

| Dl Scu| TIdos | em

| TERos | da | BAse | de |Avalia| CAO | por | SER | ESta | que
| DEt er | M na,



pel o | MEnos | em | GRANde |PARte, |a |INerpretal GAO | do
| con| CEIto |de

| PRCoabi | i | DAde. [ 5]

Q |os |as|PECos |se| M\Nticos | SAO adequada] MENt e

| D Scu| Tl dos | em

| TERos | da | BAse de avalial GAO | por | SER | ESta | que

| DEter| M na, pelo

| MEnos | em | GRANde |PARte, a interpretal CAO |do |con|CElto
| de

| PRChabi | i | DAde. [ 3]

Q |os |as|PECos |se| MMNticos | SAO adequadal MENt e

| Dl Scu| TIdos | em

| TERvos | da | BAse de avalial CAO | por | SER |ESta | que

| DEter| M na, pelo

| MEnos | em | GRANde |PARte, |A interpretal GAO |do |con| CElto
| de

| PRChabi | i | DAde. [4]

Q |os |as|PEGos |se| M\Nticos | SAO adequadal MENt e

| Dl Scu| TIdos | em

| TERos | da | BAse | de |Avalia] GAO | por | SER | ESta | que
| DEt er | M na,

pel o | MEnos |em | GRANde |PARte, a interpretal CAO |do

| con|CElIto | DE

probabi | i | DAde. [4]

Q |os |as|PECos |se| M\Nticos | SAO adequada] MEN e

| D Scu| Tl dos | em

| TERos | da | BAse de avalial GAO | por | SER | ESta | que

| DEter| M na, pelo

| MEnos | em | GRANde |PARte, a interpretal CAO |do |con|CElto
| DE

probabi |l i | DAde. [ 3]

Q |os |as|PECos |se| MMNticos | SAO adequada] MEN e

| Dl Scu| TIdos | em

| TERos | da | BAse de avalial GAO | por | SER |ESta | que

| DEter| M na, pelo

| MEnos | em | GRANde | PARte, |a |INterpretal GAO |do |con|CElto
| DE

probabi | i | DAde. [4]

Q |os |as|PECos |se| M\Nticos | SAO adequada] MENt e

| Dl Scu| TIdos | em

| TERos | da | BAse | de |Avalia] GAO | por | SER | ESta | que
| DEt er | M na,

pel o | MEnos | em | GRANde | PARte, | A interpretal CAO | do
| con|CElto | DE

probabi | i | DAde. [5]

Q |os |as|PECos |se| MMNticos | SAO adequada] MENt e

| D Scu| Tl dos | em



| TERmos | da | BAse | de |Avalia] CAO | por | SER | ESta | que
| DEt er | M na,

pel o | MEnos |em | GRANde |PARte, a interpretal CAO |do

| con| CEIto |de

| PRChabi | i | DAde. [4]

Q |os |as|PECos |se| MMNticos | SAO adequada] MEN e

| D Scu| Tl dos | em

| TERos | da | BAse | de | Avalia| CAO | por | SER | ESta | que
| DEt er | M na,

pel o | MEnos | em | GRANde | PARte, | A interpretal GAO | do
| con| CEIto | de

| PRCoabi | i | DAde. [ 5]

Total cost: 22318.

66 syl I abl es.

12 optinmal segnentations.
+77875765223140411886380027320 possi bl e segnent ati ons
(tabl eau lines).

#
#
l: Re - co - nhe - cem - se, CoO - rre - ta - nen - te,
as se

[ NNAN [ NN\N + [
- guin - tes ba- ses de a:- va- I|li - a- céo:

NNNN + | NN | +| NNNN

Q | REco| NHEcemse, |COrretal MENte, |as |se| QU Nes | BAses
| de | Aval ia] CAQ [3]

O | REco| NHEcemse, |COretal MENte, |as | se| QU N es | BAses
de avalial GAQ [ 2]

Total cost: 6114.

22 syl | abl es.

2 optinmal segnentations.

+3201674599 possi bl e segnentations (tabl eau |ines).

Test 3

[frases] > ../sotag --count --rank
depst : ri ght nost : cl ashi nt % nt | ex%bi ngr ad: par se: nol apse%l ashex
t % rochee%al i gn | ong
Active constraints, absolute weights, relative weights:
align: 1
bi n grad: 1000
dep st: 100000



l ex integr: 10000

nol apse: 1000
par se: 1000
ri ght nost: 100000
t r ochee: 10
ext nocl ash: 100

i nt nocl ash: 100000

l: A gra- ma- ti - ca-I|li - da- de foi com - pu

| | AN |/\/\/\|
do - ri - za - da.
NN
QO |a|gra/Mai|CAi|DAde | FO |comf PUtal DOri| ZAda. [ 4]
QO |a|GRAmti|CAli|DAde |FAO |conmPUal DOri| ZAda. [4]

Total cost: 3007.

16 syl | abl es.

2 optinmal segnentations.

+5146083 possi bl e segnentations (tabl eau |ines).

l: A gra- m-ti - ca-|Ili - da- de foi com - pu

I n I |

do - ri - za - da.
NN

QO Ja|GRAmti

QO |a|gral VA

Q |a|GAmati|CAi

Q |a|gra MAi|CA

CAli | DAde |[foi |conm PUa|DOi| ZAda. [4]
| CAli | DAde |foi | COwputa| DOri | ZAda. [ 4]
i | DAde |foi | COWputa| DOri | ZAda. [ 4]
i | DAde |foi |com PUal DOri| ZAda. [ 4]

Total cost: 2006.

16 syl | abl es.

4 optimal segnentations.

+8517653 possi bl e segnentations (tabl eau |ines).

l: O cons - tan - ti - no- po - lis- nm cons - tan -
ti no

| | NANN |
- po - lis-ta cons - tan - ti - no - po - |li - zou a
ca - ta

lo - ga- do - ra.
NN



O |o |CONStanti| NOpo| LI Sno | cons| TANLi | NOQpo| LI St a
| GONSt an| TI no|

PAi|ZQU |a |CAtal LQga] DOra. [ 9]
Q |o |cons| TANi | NOQpo| LI Sno | GONSt ant i | NOQpo| LI St a
| CONSt an| TI no|

PAi|ZQJ |a |CAtal| LOgal| DOra. [9]
QO |o |cons| TANti | NOpo| LI Sno | cons| TANi | NOpo| LI St a
| GONSt an| TI no|

PAi|ZQU |a |CAtal LOgal DOra. [9]
Q |o |CONStanti| NOpo| LI Smo | CONStanti | NOpo| LI St a
| GONSt an| TI no|

PAi|ZQU |a |CAtal LQga] DOra. [ 9]

Total cost: 3013.

29 syl I abl es.

4 optinmal segnentations.

+3754477858148 possi bl e segnentations (tabl eau |ines).

l: A Fla-vi - -a-ne <ca-ta-1lo-ga-ri - a |
ta - qua
| " | nn |
que - ce - tu - ba.
NN
Q |a |FLAvi|Ane |CAtal LOgal Ria |i]| TAqual QUEce| TWba. [ 5]
QO |a |FLAvi|Ane |CAtal LOgal R a |Itaqua] QUEce| TWba. [5]

Total cost: 1008.

18 syl | abl es.

2 optimal segnentations.

+67442853 possi bl e segnentations (tabl eau |ines).

[frases] > ../sotag --count --rank

depst: ri ght nost : cl ashi nt % r ochee%al i gn: i nt | ex%ar se% | ashext %
f oot bi n: nol apse | ong

Active constraints, absolute weights, relative weights:

align: 1000
dep st: 100000
bi nary foot: 1
lex integr: 1000
nol apse: 1
par se: 100
ri ght nost: 100000
trochee: 10000
ext nocl ash: 10

i nt nocl ash: 100000



l: A gra- ma-ti - ca-1Ili - da- de foi com - pu

ta - do
| | AN | NANN |
ri - za - da.
NN\

O |a |GRAmticali|DAde | FO conputadori|ZAda. [1]

Total cost: 5002.

16 syl | abl es.

1 optimal segmentation.

+5146083 possi bl e segnentations (tabl eau |ines).

l: A gra- ma- ti - ca-I|li - da- de foi com - pu

ta - do

| " | |
ri - za - da.
AN

QO |a|GAmaticali|DAde |foi | COwutadori|ZAda. [ 2]

Total cost: 4002.
16 syl | abl es.
1 optimal segnentation.

+8517653 possi bl e segnentations (tabl eau |ines).

l: O cons - tan - ti - no- po- lis - nob cons - tan -
ti - no
| | NANN |
po - lis - ta <cons - tan - ti - no- po - |li - zou a
ca - ta

NN\N | NNN |

- lo- ga- do - ra.
Q | o | CONStantinopo| LI Sno | CONSt ant i nopo| LI Sta
| CONSt ant i nopol i | ZQU

a catal oga] DOra. [3]
QO | o | CONSt anti nopo| LI Sho | GONSt ant i nopo| LI St a
| GONSt ant i nopol i | ZOU

| a | CAtal ogal| DOra. [4]

Total cost: 8005.

29 syl | abl es.

2 optimal segnentations.

+3754477858148 possi bl e segnentations (tabl eau |ines).



l: A FHa-vi-a-ne ca-ta-lo-ga-ri - a I
ta - qua
| " I nn I
que - ce - tu - ba.
NN

QO |a |FLAvi|Ane | CAtal oga] Rl a | Itaquaquece| TWba. [ 3]

Total cost: 6002.

18 syl | abl es.

1 optimal segnentation.

+67442853 possi bl e segnentations (tabl eau |ines).
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