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ery question. Consider the passage below [56J, which is not metrically structured, has few 
~r no true nonsense words, and, yet, was deliberately constructed to be essentially meaning-

less. 
In mathematical terms, Derrida's obsen1ation relates to the invariance of the 
Einstein field equation under nonlinear space-time dijfeomorphisms ( self­
mappings of the space-time manifold which are i11fi11itely dijferell/iahle but not 
necessarily analytic). The key point is that this invariance group ·acts transi­
tively': this means that any space-time poillt, if it exists at all, can be trans­
fon~ed into any other. In this way the infinite-dime11sio11al invariance group 
erodes the distinction between observer a11d observed; the pi of Euclid and the 
G of Newton, formerly thought to be constant and universal, are now perceil'ed 
in their ineluctable historicity; and the putative observer becomes fatally de­
centered, disco1111ectedfrom any epistemic link to a space-time point that can no 
longer be de.fined by geometry alone. 

Should the fact that, say, a professional news broadcaster with no prior knowledge of 
the author's intent could render this supposedly meaningless passage rather well, make us 
suspicious of any claims regarding the necessity of deep semantic analysis for high-quality 
prosody? Though perhaps meaningless when taken as a whole, once again, the educated 
human reader can certainly recover fragments of meaning from this text sufficient to support 
reasonable prosody. The morphology and syntax is all standard English, which takes us a 
long way. The quality of the announcer's rendition degrades somewhat under the condition 
the computer truly faces, which can be simulated by replacing the content words of a sen­
tence above with content words randomly chosen from "Jabberwocky": 

In brillig toves, Derrida's wabe gimbles to the bandersnatch of the Tumtum 
whiffling raths under frumious slithy dijfeomorphisms (borogoves of the mimsy 
mome which are beamishly vorpal but notfrabjously uffish). 

. It is likely the human reader can still outperfonn the computer by reliance on morpho­
logical ~d syntactic cues, such as the parallelism detennining the accent placements in the 
~ontraSnve Slructure " ... which ARE ... but NOT ... " Nevertheless, the degree of understalld· 
mg of a ~essage's content that is required for convincino prosodic rendition remains a sub­
tle q~~stion. Cle:i.rly, the more the machine or human re:der knows the better the prosodic 
reo<lillon, bu_t som~ of the most important knowledge is surprisingly ~hallow and accessible: 
. Ther~ is no ngorous specification or definition of meaning. The meaning of the rend•· 

~on event Itself is more significant than the inherent meaning of the text if any. The mean­
mg of the rendition · d · ' · (s) Whi . event is etermmed primarily by the goals of the speaker and hstener · 

tJ
• le t~xtual attributes such as metrical conventions syntax morphology lexical sernan-
cs, topic etc ·b ' ' ' · f h re d·t· ' ·, ~ontrt ute to the construction of both kinds of meaning the meaning O I e 
n I ion event mcorporates . ' uch as 

goals of th more important pragmatic and contextual elements, s 
e communication ev t d . . . . - 'fhus the 

concept-to-speech discu . en • an speaker identity and attitude pr0Ject1on. . ood 
Prosody s· th ssed m Chapter 17 has a much better chance of generaung g 

' mce e content of th · e sentence 1s known by the SLU system. 
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fi!!ure )5.1 shows schema~ically_ th~ element~ of prosodic generation in ·rrs. from prag ­
m;tic absrraction to phoneuc re~hzauon. The mpu1 of the prosody module in Figure 

15
_ 1 is 

parsed te>.t with a phoneme s~ng, and the output sp~cifie~ the duration of each phoneme 
d the pitch contour. One possible output representatton ot that output prosody is shown in 

~1ture 15.2 for the sentenc~ The car sat. Up_ to four points per phoneme were included in 
this example. Often one pomt per phoneme 1s more than sufficient, except for words like 
john, where two points are nec-ded for rhe phoneme /no! to achieve a natural prosody. 
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In the next sections we describe the mod~les of ~igure 15.1: th~ speaking style, sym. 
bolic prosody (including pause insertion), duration assignment, and pitch generation in that 
order, as usually followed by most TIS systems. 

15.3. SPEAKING STYLE 

Prosody depends not only on the linguistic content of a sentence. Different people generate 
different prosody for the same sentence. E~en the same pers?n ~ene_rates a different prosody 
depending on his or her mood. The speaking s~·le of the vo1~e 1? F1g_ure 15.1 can impart an 
overall tone to a communication. Examples of such global settmgs mclude a low register, 
voice quality (falsetto, creaky, breathy, etc.), narrowed pitch range indicating boredom, de­
pression, or controlled anger, as well as more local effects, such as notable excursion of 
pitch, higher or lower than surrounding syllables, for a syllable in a word chosen for special 
emphasis. Another example of a global effect is a very fast speaking rate that might signal 
excitement, while an example of a local effect would be the typical short, extreme rise in 
pitch on the last syllable of a yes-no question in American English. 

15.3.1. Character 

Character, as a detennining element in prosody, refers primarily to long-term, stable, extra­
linguistic properties of a speaker, such as membership in a group and individual personality. 
It also includes sociosyncratic features such as a speaker's region and economic status, to 
the degree that these influence characteristic speech patterns. In addition, idiosyncratic fea­
tures such as gender, age, speech defects, etc., affect speech, and physical status may also be 
a background determiner of prosodic character. Finally, character may sometimes include 
temporary conditions such as fatigue, inebriation, talking with mouth full, etc. Since many 
of these elements have implications for both the prosodic and voice quality of speech output, 
~hey ca~ be very challenging to model jointly in a ITS system. The current state of the art is 
insufficient to convincingly render most combinations of the character features listed above. 

15.3.2. Emotion 

T~~porary emotional conditions such as amusement, anger, contempt, grief, sympathy, sus· 
picwn, etc. have an effect on prosody. Just as a film director explains the emotional context 
of a scene t~ he~ actors to motivate their most convincino performance, so TIS syStems 
need to provide mfonn t· th · 0 

• latively a ion on e s1mulated speaker's state of mmd. These are re 
~nSla_ble properties, somewhat independent of character as defined above. That is, one cou!d 
imagifne a speaker with any combination of social/dialect/gender/age characteristics being tn 
any o a number of emot· 1 · J tes such . Iona states that have been found to have prosodic corre a ' 
as anger, gnef, happine E . . & r future ss, etc. mot10n m speech is actually an important area 10 . 
research. A large numb f h' . 1 ffects 1n 
speech A er O igh-level factors go into determining emouona e. -•Jy 

· mong these are po· t f · ak r 1s re"' &eel· . tn ° view (can the listener interpret what the spe e 1 1' mg or expressmg'l)· 1· g)· cu · · ' spontaneous vs. symbolic (e.g., acted emotion vs. real fee 10 ' 
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tllre specific vs. universal; basic emotions and com ·t· 
1 · posi iona emotions that c b" b · feelings and effects; and strength or intensity of emotio W om me astc 

. f . t· h n. e can draw a few preliminary conclusions rom ex1s mg researc on emotion in speech [341: 

• Speakers vary in their ability to express emotive · . 
trolled situations. meaning vocally m con-

• Listeners vary in their ability to recognize and interpret t· f 
d d h emo ions rom re-cor e speec . 

• Some emotions are more readily expressed and identified than others. 

• Similar intensity of two emotions can lead to confusing one with the other. 

An additi?n~l complicatio~ in expre_ssing _emotion is that the phonetic correlates ap­
pear not to be limited to the maJor prosodic variables (FO, duration, energy) alone. Besides 
these, phonetic effects in the voice such as jitter (inter-pitch-period microvariation), or the 
mode of excitation may be important {24). In a formant synthesizer supported by extremely 
sophisticated controls {59], and with sufficient data for automatic learning, such voice ef­
fects might be simulated. In a typical time-domain synthesizer (see Chapter 16), the lower-
level phonetic details are not directly accessible, and only FO, duration, and energy are \ 
available. 

Some basic emotions that have been studied in speech include: 

• Anger, though well studied in the literature, may be too broad a category for 
coherent analysis. One could imagine a threatening kind of anger with a 
tightly controlled FO, low in the range and near monotone; while a more 
overtly expressive type of tantrum could be correlated with a wide, raised 
pitch range. 

• Joy is generally correlated with increase in pitch and pitch range, with !n­
crease in speech rate. Smiling generally raises FO and fonnant frequencies 
and can be well identified by untrained listeners. 

S h al Pl·tch realized in a narrow • adness generally has normal or lower t an nonn 
range, with a slow rate and tempo. It may also be characterized by slurred 

pronunciation and irregular rhythm. . 
. . "d ange variable rate, precise • Fear is characterized by high pitch m a w1 e r ' . . t 
. . h due to disturbed resprra ory pronunciation, and irregular voicing (per aps 

pattern). 

lS,4. SYMBOLIC PROSODY 

Ab • the infinite multiplicity of prag-
rna~~act or sy':'bolic prosodic structure is the hnk betwe;~ the relatively limited FO, ph?ne 
du .' semantic, and syntactic features of an utterance a d module of Figure 15.2 is a 

rations, energy, and voice quality. The output of the proso y 
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set of real values of FO over time and real values for phoneme durations Symbor 
deals with: · ic prosody 

• Breaking the sentence into prosodic phrases, possibly separated by pauses, 
and 

• Assigning labels, such as emphasis, to different syllables or words within 
each prosodic phrase. 

Words are normally spoken continuously, unless there are specific linguistic reasons 
to signal a discontinuity. The term juncture refers to prosodic phrasing-that is, where do 
words cohere, and where do prosodic breaks (pauses and/or special pitch movements) occur. 
Juncture effects, expressing the degree of cohesion or discontinuity between adjacent words, 
are determined by physiology (running out of breath), phonetics, syntax, semantics, and 
pragmatics. The primary phonetic means of signaling juncture are: 

Parsed text and phone string 

Symbolic Prosody 

Pauses 
Prosodic Phrases 

Accent 
Tone 
Tune 

Prosody Attributes 

Pitch Range 
Prominence 
Declination 

FO Contour Generation 

FO Contour 

F" 15.3 p· · prosodY· igure itch generation decomposed in symbolic and phoneuc 
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1 Silence insertion. This is discussed in Section 15.4.1. 

1 Characteristic pitch movements in the phrase-final syllable Th' · d' 
. · 15 4 4 · IS IS ISCussed m Secuon ... 

1 Lengthening of a few phones in the phrase-final syllable. This is discussed in 
Section 15.5. 

, Irregular voice quality such as vocal fry. This is discussed in Chapter 16. 

Abstract prosodic str~cture or an~ot~tio~ typically specifies all the elements in the top 
block of the p1tch-generat1on schematic m Figure 15.3, including accents (corresponding 
conceptually to heads in standard syntactic structure). The accent types are selected from a 
small inventory of tones for American English (e.g., high, low, rising, late-rising, scooped). 
Toe sequence of accent and juncture tones in a given prosodic structure may cohere to yield 
11me-like effects that have some holistic semantic interpretation. While we center our de­
scription in an abstract representation called ToBI, we also describe other alternate represen-
tations in Section 15.4.6. Finally, though in principle the prosody attributes module applies f 

to all prosody variables, it is mostly used for FO generation in practice, and as such is dis- \. 
cussed in Section 15.6. l. 

15.4.1. Pauses 

In a long sentence speakers normally and naturally pause a number of times. These pauses 
' . · · h perly have traditionally been thought to correlate with syntacttc structure but mtg t mor~ pro 

be thought of as markers of infonnation structure [58]. They may also b~ motivated by 
. . . . . ak or physical constramts. In sponra-poorly understood styhst1c 1d1osyncras1es of the spe er, . . . f . b t 

. . erve no hngu1sttc unction u neous speech, there is also the possib1hty that some pauses s 

are merely artifacts of hesitation. . · unctuation After 
I . . . d' t f pause location 1s P · n a typical system, the most reliable m ica or O 

1
. t· n (Chapter 14) 

I . I t to text norma iza io ' reso ution of abbreviations and special symbols re evan . . t This includes 
th . . . 'ally prosodic m na ure. 

e remammg punctuation can be reclassified as essenti . . 1 s dashes etc. Each 
pe · d trpsis points, co on , , 

no s, commas, exclamation points, parentheses, e I d a d can be given a special 
0~lhese can be taken to correspond to a prosodic phrase boun ary n 

Pilch movement at its end-point. . b h their occurrence and their du-
In predicting pauses although you have to consider ot than 30 ms) is the most sig-

ratio th · ' · 1 (of greater . n, e simple presence or absence of a st ence d m· lly on the current rate 
n1fic d . . . . . dary base pa a ant ec1s1on and its exact durallon 1s secon ' 
setr ' · · 

mg and other extraneous factors. . Ion sentence, but a few where it is 
There are many reasonable places to pause m a g ,·ct placing pauses anywhere 

Crif h Id be to avo ct· ical nor to pause. The goal of a TIS system s ou b akdown of understan mg. 
that · · complete re ct· to 
F might lead to ambiguity, misinterpretauon. 0 ~ . orates punctuation accor m~ 
e onunately, most decent writing (apart from email) mcodrp·ust where it aids interpretation. 
Xactly t1i· . ft every wor , J •s metnc: no need to punctuate a er 
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Therefore, by simply following punctuation in many writing styles, the ITS system will not 
go far wrong . 

. Consider the opening passage from Edgar Allan Poe's classic story The Cask of 
Amontillado (1846) arranged sentence-by-sentence: 

1. The thousand injuries of Fortunato I had home as I best could, but when he 
ventured upon insult, I vowed revenge. 

2. You, who so well know the nature of my soul, will not suppose, however 
' that I gave utterance to a threat. 

3. At length I would be avenged; this was a point definitively settled-but the 
very definitiveness with which it was resolved precluded the idea of risk. 

If we place prosodic pauses at all and only the punctuation sites, the result is accept­
able to most listeners, and no definite mistakes occur. Some stretches seem a bit too long, 
however. Perhaps the second part of sentence 3 could be broken up as follows: 

but the very definitiveness with which it was resolved PA USE precluded the idea 
of risk. 

While commas are particularly useful in signaling pause breaks, as seen above, pauses 
may be optional following comma-delimited listed words (berries, melons, and cheese), 
though the special small pitch rise typical of a minor (nonpause) break is often present. 

Cases where placing a boundary in certain locations critically affects interpretation in· 
elude tag questions and verb particle constructions (where the verb must not be separated 
from its particle), such as: 

Why did you hit Joe? 

Why did you hit PAUSE Joe? 

He distractedly threw out the trash. 

(NOT ... threw PAUSE out ... ) 

He distractedly gazed PA USE out the window. 

(NOT ... out PAUSE the ... ) 

. . ~~~~ 
. Supplying Junctures at the optimal points sometimes requires deep seman od for 

provided by the module described in Chapter 14. The need for independent metb 
5 

of 
. . d nt source 

pause insertion has motivated some researchers to assume that no indepen e d for 
natural language analysis is available. The CART discussed in Chapter 4 can be use c· 

. . d a few strU 
pause assignment [36]. You can use POS categories of words, punctuauon, an . hrases 
tural measures, such as overall length of a phrase and length relative to neighbonng p die· 
t t h 1 · · ' orrect pre ? cons ruct t e c assification tree. The decision-tree-based system can have c the aJgo-
llon of 81 % for pauses over test sentences with only 4% false prediction rates. As 
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. hm proceeds successively left to right through each pair of w d. th . . 
nl . d· or s. e following questions can be u~e . 

, fs this n semence boundary (markt,d by punc:tuation)? 

• Is the left word a rnntell( word and the rig hr word a Jimctimi word? 

• What is the function irord tvpe of word to tlie right~ (Certai'nfi , · 
· · · tmc 1011 words are more like(v to signal a break) 

• lseitheradjacent word a pmper name (capitalized)? 

, How many comem words hm·e occurred since the previous Junction word 
(If> 4 or 5 words, a break is more likely) 

• Is there a comma at this location? 

, What is the current location in t/ze sentence? 

• What is the length of current proposed major phrase? 

These questions summarize the relevant knowledge, which could be fonnulated in expert­
system rules, and augmented by high-quality syntactic knowledge if available, or trained 
statistically from tagged corpora. 

15.4.2. Prosodic Phrases 

An end-of-sentence period may trigger an extreme lowering of pit~h, a _comma-tenninated 
proSOdic phrase may exhibit a small continuation rise at its end, signaling more to co~e, 
etc. Rules based on these kinds of simple observations are typically fou nd in commercial 17S 

· I e or utterance can also be systems. Certain pitch-range effects over the entrre c aus . . . . 
b d · h f al restnct1ve clause 1s cypi-"' on punctuation-for example, the range m a parent e ic_ h h ·ghtened 
caUy narrower than that of sun-ounding material, while exclamations may ave a e1 

range, or at least higher accent targets lhroughou,. . d 
II 

by characteristic 
Prosodic junctures that are clearly signaled by silence (an u.su: tetween utterances 

pitch rnovernent as well), also called i11tonational phrases, are require ·gnaled by silence 
illld d' · tures that are not s1 b usually at punctuation boundaries. Proso ic June d 

I 
ologica/ phrases may be 

hut rather by characteristic pitch movement only, also call\ p t:ilence demarcati~g fruits 
. atder to place with certainty and to evaluate. In faSt speec .' t e d blackberries.' may dis-
in !he . · goosebemes. an 

sentence 'We have bluebemes, raspbemes, . , . ally remains. These loca-
appear . h 'bemes typ1c 
ti • Yet a trace of the continuation nse o~ eac . honological phrases. 

ons would then still qualify as minor intonation phrases, or pt f the signaling pitch move-
I · and excen ° . n analyzing spontaneous speech, the nature . . 'or practical TIS systems is rnent rn f h cons1derat1on ., . . 

ay vary from speaker to speaker. A urt er TIS to access infonnation m a 
a User' h depend on d' r 8 

Prefen-ed rate setting: blind people w O • temal pauses should 1sappea · 
comput · t sentence-in · h J to er usually prefer a fast rate, at which mos d pitch movement, it e ps 
have 

1
~ discuss linguistically significant juncture t~~e;r::k Indices) [4, 55] is a proposed 

a 
st

rnple_ standard vocabulary. ToBI (for Tones 0 

-

\ 
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standard for transcribing symbolic intonation of American English utterances, though it can 
be adapted to other languages as well. The Tones part of ToBI is considered in greater detail 
in Section 15.4.4. 

The Break Indices part of ToBI specifies an inventory of numbers expressing the 
strength of a prosodic juncture. The Break Indices arc marked for any utterance on their own 
discrete break index tier (or layer of information). with the BI notations aligned in time with 
a representation of the speech phonetics and pitch track. On the break index tier, the pro-­
sodic association of words in an utterance is shown by labeling the end of each word for the 
subjective strength of its association with the next word, on a scale from O (strongest per­
ceived conjoining) to 4 (most disjoint), defined as follows: 

• 0 for cases of clear phonetic marks of clitic' groups (phrases with appended 
reduced function words), e.g., the medial affricate in contractions of did you 

or a flap as in got it. 

• 1 most phrase-medial word boundaries. 

• 2 a strong disjuncture marked by a pause or virtual pause, but with no tonal 
marks, i.e., a well-formed tune continues across the juncture. OR, a disjunc­
ture that is weaker than expected at what is tonally a clear intennediate or full 
intonation phrase boundary. 

• 3 intermediate intonation phrase boundary, i.e., marked by a single phrase 
tone affecting the region from the last pitch accent to the boundary. 

• 4 full intonation phrase boundary, i.e., marked by a final boundary tone after 
the last phrase tone. 

For example, a typical fluent utterance of the following sentence: Did you want an ex­
ample? might have a O between Did and you, indicating palatalization of the Id jl sequence 
across the boundary between these words. Similarly, the break index value between want 
and an might again be 0, indicating deletion of /ti and subsequent flapping of 1111. The re­
maining break index values would probably be I between you and want and between ai1 and 
example, indicating the presence of a mere word boundary, and 4 at the end of the utterance, 
indicating the end of a well-fanned intonation phrase. The annotation is thus: 

Did-0 you-/ want-0 an-I example-4? 

Without reference to any other knowledge, therefore, a system would place a I after 
every word, except where utterance-final punctuation motivates placement of 4. Perhaps 
comma boundaries would be marked by 4. Need any more be done? A BI of O correlates 
with any special phone substitution or modification rules for reduction in clitic groups that a 
TIS system may attempt. By marking the location of clitic (close association) phonetic re­
duction, such a BI can serve as a trigger for special duration rules that shorten the segmen~s 
~f _the _cliticized word. W~atever s~ntacticlsemantic processing was done to propose the c\ 
ticization can serve to tngger assignment of I. The 2 mark is generally more useful fo 

' Pronounced as part of ano1her word, as in ve in / 've. 
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ainlysis than for speech generation. You may observe th· . h . 
' . <ll m t e literature o · t · ., 

break is sometimes refen-ed to as an intermediate "/rm • b. k . n tn onat1on. a .l 
k · · · ,, s, iea · or a mmor 11hrase break 

while a 4 brea 1s sometimes called an i11to11ational JJ/irm b k . . · ' • 
• <' rea or a 11u11or phrase break. 

15.4.3. Accent 

We should briefly clarify use of terms such as stress and accent Sm•s• ge, 11 r-
• • • • • • c ., ,,era y re1ers to an 

idealized locauon m an Engh sh word that ,s a potential site for phonet,· , p,·o · f~ . · · \; mmence e 1ects 
such as extruded pitch and/or lengthened duration. This information comes from our stan: 
dard lexicon. Thus, the second syllable of the word em-ploy-er is said to have the abstract 
property of ~exi~al ~tre~s. In an actual L_1tterance. if the word as a whole is sufliciently impor­
mnt, phoneuc h1ghhghttng effects are likely to fall on the lexically scressed syllable: 

Acme Industries is the big,;est employer in the area. 

Accent is the signaling of semantic salience by phonetic means. In American English, 
accent is typically realized via extruded pitch (higher or lower than the general trend) and 
possibly extended phone duration. Although lexical stress as noted in dictionaries is strictly ·, 
an abstract property, these accent-signaling phonetic effects are usually strongest on the 
lexically stressed syllable of the word that is singled out for accentuation (e.g., employer). 

In the sentence above, the word employer is not specially focused or contrasted. but it 
is an important word in the utterance, so its lexically stressed syllable typically receives a 
prosodic accent (via pitch/duration phonetic mechanisms), along with the other syllables in 
boldface. In cases of special emphasis or contrast, Lhe lexically specified preferred location 
ofslress in a word may be ovenidden in utterance accent placement: 

I did11 't say employer, I said employee. 

It is also possible to override the primary stress of a word with the secondary stress 
where a neighboring word is accented. While normally we would say MassachusettS, we 

might say Massachusetts legislature [51 ]. b . 
1 

b ed on 
Let's consider what mioht make a word accentable in context. A aSic rue as 

"' · fl / only th£' content the use of POS category is to decide accentuation by accenting a . am · 
words. Such rule is used in the baseline FO generation syStem of Sec_tion 15·6·2b· Toed co:~t 

b adJ'ect1ve adver , an ce am 
words are major open-class categories such as noun, ver ' ' · ,. · · I 
tro antifiers Thus the i1111ctw11 wou s, 

s ng closed-class words such as negatives and some qu . : ' d p on a kind 
m· d 't'ons con1unct10ns, etc., en u 

a e up of closed-class categories such as preposi 1 
• • d' . lly in simple document 

of sr 1· h I p lists used tra 1tiona 
. op 1st for accentuation. analogous to t e s O d t ly for many short isolated 
ind · · Th' orks a equa e ' exmg schemes for infonnation retneval. 15 w d lected for accentuation ap-
semen I t" where the war s se , ces, such as ''Tlze cat sat on t ie ma , rin in document or dialog context, 
pear in boldface. For more complex sentences, appea g 
such an algorithm will sometimes fail. h fail? Let's consider a slightly 

How often does the POS class-based st0P-1ist appr~ac . the Lancaster/IBM Spoken 
more elaborate variant on the theme. A model was create using 
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English Corpus (SEC) [3]. This includes a variety of text types, including news, academic 
lectures, commentary, and magazine articles. Each word in the corpus has a POS tag auto­
matically assigned by an independent process. The model predicts the probability of a word 
of POS having accent status. The probability is computed based on POS class of a sequence 
of words in the history in the similar way as 11-gram models discussed in Chapter JI. This 
simple model performed at or above 90% correct predictions for all text types. As for stress 
predictions that were incorrect, we should note that in many cases accents are optional-it is 
more a game of avoiding plain wrong predictions than it is of finding optimal ones. Clearly, 
however, there are situations that call for greater power than a simple POS-based model can 
provide. Even different readings of the exact same text can result in different accents [46]. 

Consider a simple case where a word or its base form is repeated within a short para­
graph. Such words may have the necessary POS to trigger accentuation, but, since they have 
already been mentioned (perhaps with varying morphological inflection), it can sound 
strange to highlight them again with accentuation. They are given or old information the 
second time around and may be deaccented. For example, the second occurrence of the noun 
'switch' below is best not accented: 

At the comer of the keyboard are two switches. 
The top switch is user-defined. 

To achieve this, the TIS system can keep a queue of most recently used words or 
normalized base forms (if morphological capability is present), and block accentuation when 
the next word has been used recently. The queue should be reset periodically, perhaps at 
paragraph boundaries [54]. 

Of course, the surface form of words, even if reduced to a base form or lemma by 
morphology, won't always capture the deeper semantic relations that govem accentuation. 
Consider the following fragment extracted from Roger Rosenblatt's essay: 

Kids today are being neglected by the older generation. Adults spend hours 
every day on the StairM11ster, trying to become the youth they should be attend­
ing to. 

A simple content-word-based accentuation algorithm accents the word youth, because 
it is a noun. In context, however, it is not optimal to accent youth, because it is co-referent 
with the ~ubj~r.~ of the fragment, which is kids today. Thus it is, by some metrics, old or 
given information, and it had better remain unaccented. The surrounding verbs bec~me, 
should, and attending may get extra prominence. The degree to which coreference relations, 
from surf ace identity to deep anaphora, can be exploited depends on the power of lhe NL 
analysis supporting the TIS function. . 

Other confusions can arise in word accentuation due to English complex nomi~als, 
where lack of, or location of, an accent may be a lexical (static) rather than a syntactic or 
dynamic property. Consider: 

1 invited her to my birthday party, but she said she can't attend any parties until 
her grades improve. 
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