THE UNIVERSITY OF YORK

Department of Computer Science

AN INVESTIGATION AND EVALUATION OF HYPERMODE

ON THE DOLPHIN APOLLO SPEECH SYNTHESIZER

A system for increasing reading speed by the omission of selected words

Presented for assessment as part of

therequirementsfor the degree of

MScin Information Processing

by
Silvia Tancredi

September 1996



ABSTRACT

This paper aims to discover whether Hypermode facilitates or hinders faster reading and to
produce an improved version of the sysem. These ams have been implemented by
controlled testing on six candidates, using texts with a variety of styles, subject matter and
percentages of words omitted, followed by a series of comprehenson questions. The
linguidtic criteriafor word omisson have been andysed and a revised version of Hypermode
has been designed, implemented and tested. In addition, a questionnaire has been directed
to Dolphin Apollo users via an internet newsgroup. Overdl results indicate that the revised
verson produces on average 14.96% better comprehension levels than current Hypermode.
However the comprehension leve is 4ill on average 11.61% lower than for non
Hypermode. Despite improved comprehension levels with new Hypermode, it is difficult to
determine whether it @n be defined as a help or a hindrance to faster reading as this is
dependent on other criteria such as the definition of ‘faster reading’ and each user’s own
needs and expectations.
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1.0 INTRODUCTION

Most people take reading for granted, but for blind people access to the printed word is not so
ample. In the padt, printed texts were available to them only through the use of Brallle and
through friends and helpers who read doud. Machines have brought great improvements - tape
players have provided access to dl kinds of texts and speech synthesizers with screen readers
have opened the door to the use of computers. The quality and scope of such machines is

improving continudly.

Sighted people Hill have an advantage when it comes to reading speed. They canread at up to
300 words per minute, whereas spoken language, on which blind people depend, is much
dower, usudly around 140 words per minute, although this can be increased to some extent by
the variable speed controls on tape players and peech synthesizers. In addition, when sighted
people view a printed page, they can skim through the text to have arapid generd idea of its
contents.  This is a visud skill denied to the blind. The Hypermode festure of the Dolphin
Apollo Speech Synthesizer ams a offering blind usersaway of increasing their reading speed
by a kind of audio skimming. This is done by a sysem of text reduction in which words
considered non essentid to understanding are omitted. Dolphin do not provide documentation

regarding the words omitted or the criteria used in selecting them.

The ams of this paper are:

= Toidentify the words currently omitted by Hypermode

= To investigate whether the Hypermode feature is a help or a hindrance to faster reading by
ascertaining whether, and to what extent, comprehension levels are affected

= To evduae and revise the linguidtic criteria for word omisson

= To propose a new verson of Hypermode and to write a program to implement the
proposas

= To ascetan whether the new verson produces any improvement in levels of

comprehension.



This paper will firgt put the subject into context and look briefly into some reated issues.  This
will be followed by a description of the testing for the current Hypermode word ligt, alinguistic
andysis by word category and the compilation of a revised word list. User testing for both
current and revised Hypermode will then be described and the results discussed.



2.0 BACKGROUND INFORMATION & RELATED ISSUES

2.1 Development of Synthetic Speech

Computer-generated speech began as a highly specidised area in the 1960s involving a smdl
number of engineers, computer scientists and experts in such diverse fields as phonetics and

digital Sgnd processng.

Research and development were dow to advance over the next 20-odd years, but by the late
1970s the commercia market was becoming swamped with numerous talking devices, with
new applications constantly appearing. From then on, research and commercid production
have progressed side by side.

Currently, talking devices are used in a multiplicity of gpplications, from toys and appliances to
interactive information services (telephone and travel enquiries etc.), warnings and indructions
for computer users, machine operators and airline pilots. There are dso many devices of great
benefit to blind , partialy sighted and handicapped people eg. talking watches and caculators.
In al these cases, the synthetic speech is pre-programmed to produce certain phrases in
response to specific sgnas.

On a more complex levd are PC screen readers and synthesizers with text-to-speech
capabilities. These enable visudly impaired people to have direct access both to agreat ded of
standard computer software and aso to printed texts, whether articles etc. written by others or
text composed by themsdlves e.g. on a word processor. Synthesizers vary in the degree of
sophigtication of their speech output, the more expensive models offering a better voice qudlity,
achoice of voices both male and femae and a greater degree of expresson (prosody). Dolphin

Apollo is acheaper but widdly used synthesizer offering the added Hypermode feature.

Speech technology has developed and matured greatly since its beginnings and progress
continues to be the result of input from many disciplines, induding linguistics and phonetics,



mathematics, eectronics, computer hardware and software, psychology, physics, physiology
etc.

Each of these is a huge specidist area in its own right and each bears some relation to the
subject of this project. However, though recognising their importance, they are beyond the
scope of this paper.

There ae two basc ways of producing synthetic speech: copy synthess (dso caled
concatenation or synthesis-by-andyss), or synthess-by-rule. For the former, a naturd human
voice is recorded, digitally encoded and stored by the computer, either as whole sentences,
phrases, words or parts of words. These can then be used as such, or rearranged at will to
form new words or sentences. This method is used in such gpplications as telephone enquiry

sarvices.

The second system does not involve a human voice. Speech is produced according to a set of
rules based on phonemic principles (i.e. one letter representing one sound). This system can

produce an unlimited vocabulary.

Text-to-gpeech systems produce a spoken version of an ordinary text file. The processes are
extremely complex and dl the disciplines mentioned above are involved. In smple terms, the
text has to be normalised (i.e. symbals, numbers, abbreviations etc. have to be converted into
words) and then transcribed phoneticaly by one of the two methods mentioned above.
Aspects such as pitch, rhythm, timing and stress (prosody) have to be defined and encoded to
produce an intonation contour. This involves some degree of syntactic anadlyss. The phonetic

and prosodic information is then converted into an acoustic wave.

Prosody is a difficult areain the production of synthetic speech as the rules governing it are not
yet fully understood. It is a main area of ongoing research, but currently most text-to-speech
gysems, and synthesizers in generd, have a redtricted intonationd repertoire with little of the
tremendous variety of expresson typica of natural human speech. As aresult, synthetic speech



is flat, monotonous and tedious to listen to, requiring greater effort from the listener to process
it. Tests discussed by Waterworth and Tabot (1987) have shown that listeners find synthetic
gpeech not only harder to listen to but aso harder to remember than naturd speech.
Understanding and memory both seem to be worse when the listener is presented with isolated
words and better when words are in meaningful sentences when the listener is helped by the

context.

2.2 Comprehension of language: spoken vs. written

The processing and assmilation of language by the human brain is a vast area of debate and
research. The following basic points are of interest here. Language is perceived and received
by two main channds - the ears and the eyes. But seeing words written and hearing them

spoken does not necessarily mean that they are understood. Various reasons can prevent

understanding - e.g. the language may be foreign or the person may be illiterate. The brain has
to process the information which is received ether visually or auraly and sort it out into
meaningful units of language. Researcher Thomas Sticht, as discussed in Crowder and Wagner
(1992), cdls the two stages ether ‘seeing’ words followed by ‘reading’ them, or ‘hearing’

words followed by ‘auding’ them. He invented the word ‘auding’ as no English word describes
the intermediate stage of language processing which follows ‘hearing’. Understanding is the
same whichever medium is used, however - again according to Sticht - ‘auding’ is more
demanding on the memory than ‘reading’ as one can re-read when necessary but when listening
to someone speaking this is not possible. Spoken language has the advantage of intonation,
gress etc. (prosodic clues) which written language can only express through punctuation. In this
paper we are dedling with the *auding’ of synthetic speech which has few of the prosodic clues
of natura speech, hence makes even greater demands on memory, though the listener does

normally have the advantages of speech control and can re-listen when necessary.

2.3 LanguageAcquisition



In order to determine which eements of language are the most necessary and fundamenta to
conveying informetion , it may be useful to congider the way in which children acquire language.
A young child can be sad to pass through four main stages (not counting the pre-speech,
babbling stage):

= the holophragtic stage, when the child uses one word only to convey his meaning: the words
used are predominantly nouns.

= the child then progresses to two to three word utterances, comprised amogt exclusvely of
content words - nouns, verbs, adjectives - with very few function words such as articles,
prepositions, conjunctions; thisis caled the telegraphic stage.

= the third sage is the morphemic-trandformationa stage. It is a this stage that function
words, verb inflexions etc. begin to appesr.
lastly, the child begins to use more complex structures, including pronouns, question and

negation forms etc.

The telegraphic stage most closely resembles the kind of reduced speech a which we are
aming for Hypermode, with certain additions such as verb inflexions, questions and negations
from the later stages of development.

24 Telegraphese

Thisis the term applied to the type of language used in telegrams which ams at expressing the
maximum information with the minimum number of words. There are two main ways of doing
this the omission of function words and the abbreviating and compounding of words. Words
are often invented and severd may be written together as one, just to reduce their number.
Telegraphese is characterised by dlipses, that is:

the omisson of one or more words that are obvioudy understood but that must be

supplied to make a congtruction grammatically complete.

[Longman 1991]

Thisis done to some extent in norma speech . eg. The man (whom) | love; the house (thet) |

bought. It isdone to afar greater extent in telegrams.

6



When adults read or hear reduced speech, they automaticaly, on the basis of their knowledge
of the language, the world and how things generdly happen, fill in the gaps to make a sensble

interpretation . These interpretations, however, may sometimes make incorrect assumptions

2.5 Speed Reading

An average adult reads at about 250 words per minute. Speed Reading courses often promise
to increase this by severd thousand words per minute. They claim to teach students to take in
more words with each eye fixation; not to subvocalise the text they are reading i.e. not to spesk
it dlently and interndly; to guide their reading down the page with their index finger; and to
make assumptions and predictions about what the text is saying without trying to understand
each point. Skim reading works on the same principles. Studies quoted by Crowder and
Wagner (1992) into the physical and psychologica aspects of reading (i.e. speed of eye
movements, length of fixations at specific points of the text, number of fixations possble per
minute, the number of lettersiwords which can be processed in each fixation) have produced
estimates of an absolute outsde limit for reading speed of 900 words per minute. When looking
into the claims and methods of speed reading courses, it is obvious that their claims are suspect
and their results are contrived, especialy as regards the comprehension of the texts ‘read’. In
one detailed study of persons claming to be speed readers (by Carver in 1985) it was found
that their maximum speed was 444 words per minute, but that comprehension even a that

speed was poor.

2.6 Netsumm

Thisis an experimerta system recently produced by The Language Group at British Telecom
Laboratoriesin Suffolk.

Its am is to reduce any text to its essence, thus asssting executives, diplomats, financiers and

many others who often have to wade through long reports and documents. Researchers have



discovered that 5% of any text can contain 70% of its information and that a summary 25% of

the length of the origind text can contain virtudly dl itsinformation.

The method of Netsumm is, basically, asfollows:

= theremovd of dl aticles and conjunctions

= the reduction of remaining words to root forms (i.e. removing prefixes, suffixes, inflexions
€tc.)

= the counting of the frequency of gppearance of each word in the text

= the determining of key words and phrases

= the summarisng of the text usng the sentences with the highest frequency rating

There are various levels of summarisation which can be chosen by the user. The systemismost
effective with texts which are highly factual and dedl with one main theme. It has the advantage
that the reduced verson is presented in complete sentences, there is no disturbance of the

dructure or syntax.



3.0 HYPERMODE

The only information in the Dolphin Hal’ s User Guide about Hypermode is as follows:

<ALT> and <Q> toggles Hypermode on and off. The Hypermode alows you to skim
reed by only including the important words. For example “Therain in Spain fdls mainly
on the plan” sounds like “ran Span fdls manly plan’. The <ALT> and <Q>
command works in ether screen reading or live mode. Please note that when in
Hypermode the two aphabetic characters A and | do not give keyboard echo. Thisis
because Ha thinks of them as single letter words and as a consequence ignores them.
However they will have been entered into the text and this can be checked by turning
Hypermode off.

Thereis no information about what words are omitted and no indication as to whet criteria have
been gpplied in sdecting words for omission. Although referring to ‘skim reading’ , the short
example given implies that little meaning is lost and that comprehengbility will be high. In order
to compile alist of omitted words the following steps were taken:

Some preliminary testing had been carried out by the University of Y ork Computer Science
Department and a provisond list had dready been compiled. This was checked using
Hypermode and was found to be correct.

Severd different types of texts were then read using Hypermode and any further words
omitted were noted.

Random words were tested and, where appropriate, added to thelist.

It was noted that in some cases, parts of words were removed e.g. a[though], furthermore].
In some abbreviated forms e.g. [you]'ll , [IT'll, [can]’t , Hypermode removes the you, | and

can and leaves the remainder.

On the basis of the above testing the following word list was compiled. It is not known whether
this is the complete and definitive lit, however, dl the evduaion and the modifications
presented in this paper are based onit.



3.1 Current HypermodeWord List

3.1.1 Alphabetical Ligt

can
could
do
doing
done
for
from
had
has
have
he
her
hers

Total number of words; 75

might
more
moreover
my

of

on

or

shdl

she

ance

the

thar
thars
ther
themsdves

312 List by Word Category

Nouns
withdrawa more*

might* without*

while*

do*

ther

they
those
though
thus

to

until

very

was
were
whether
while

will

witl
withdraw
withdrawa
within
without
would
yet

you

your
yours
yoursdf
yoursalves

can*

will*

may*



Verbs

Adjectives
his*
those*

Adverbs
amost
then
thus

Prepositions

a
for*

from

Conjunctions

and
or

yet*

Pronouns

him

yours

could

would

her

[on*]

more*
without*

however*

of

to*

but*
until*

you
her

me

do*

doing

done

[oy*]

withir®

snce*

moreover*

with

as*

because

hers

his*

hed

has

thar
[for*]

to*
though*
until*

snce*
but*

though*
snce*

himsdf
those*

11

will*

might*

more*

on*

but*

within*

was
were

withdraw

your

while*

yet*

without*

without*  on*

whether

they

yourselves

however*

while*

them
themsdaves



( * indicates that the word also belongs to other word classes, [ ] indicates that the

word israrely used in that word class)

12



4.0 LINGUISTICANALYSIS

Severa words are frequently repested in any book deding with language, whatever linguistic
aspect is under discusson. These are ‘dructure, ‘sysem’, ‘pattern’, ‘organisation’,
‘arrangement’. No one aspect of language can be studied in isolation, as dl the various
elements are interlocking and interdependent, forming together a very complex whole. Every
word has its specific role and contributes to the meaning and intelligibility of the text or speech.

Sentences can vary in length from a few words to lengthy and complicated structures of inter-
related and inter-dependent phrases and clauses. They can be classfied as smple if they
contain one clause only, or complex if they contan more than one clause, linked by
conjunctions, such as and, but, or (co-ordination), or by the subordination of one or more
clauses to the main clause. These subclauses are generdly sgndled by conjunctions such as
that, although, because, since, unless, while etc. Sentences can be statements, commands,
questions or exclamations, each with its specific dructure and characteristics. Within these

generd classfications there are numerous variations and subdivisons.

Sentences are, of course, made up of individual words which can aso be divided into
categories according to their function. There are two main word classes - mgor and minor. The
magjor word classes are: main verbs, nouns, adjectives and adverbs (aso caled content words
or lexica words). The minor word classes are. auxiliary verbs, pronouns, prepostions,
conjunctions, articles (also cdled function words). Members of minor word classes belong to
closed systems - i.e. there is alimited number of words belonging to each class and they cannot
normally be added to. Therefore they can be listed. In the mgor classes, new words can be
added or created.

For the purpose of this study, it is not possible to enter into any detailed andyss of the

elements which combine to make language such a complex organism. It is essentid, however,
to be aware of this complexity and interdependence in order to be able to identify those

13



elements which, if omitted, will cause the least Structurd damage and therefore not interfere to
any great extent with intdligibility.

When considering text reduction by the omission of selected words, one main point to decide is
the leve of understanding which is to be amed at. If al function words plus adverbs and
adjectives were omitted and only the main content words - nouns, main verbs - remained, these
may be sufficient to convey to the lisener the main subject matter of any given text. However,
the purpose of Hypermode seems to be to provide the listener with texts which are reduced to
some extent but ill retain sufficient of the origind to be meaningful.

Some words can be removed from most texts without affecting meaning or structure to any
great extent. This is why teegrams, for example, can be used effectively for communication.
However, in these cases the words to be removed are decided case by case as the need arises.
Problems occur when it is necessary to make rules in advance as to which words will always

be omitted, whatever the text.

Idedlly a system could be created to assess the function and importance of each word in its
own particular context, perhaps through Natura Language Processing. Categories of words
could then be omitted, such as dl pre-modifying adjectives and dl adverbsendingin -ly. Other
words could be omitted or retained according to their particular function and position. Even
naturd language processng has its limitations according to Waterworth and Tabot (1987,
p123):

gyntactic parang (i.e. syntactic anadyss on the bass of sententia Structure) is not smple
because of the complexity and ambiguity of naturd language with the same words, or even
types of words, being used in a variety of ways... No adequate syntactic parser for the
whole of English has ever been written

The present task, however, is to compile a word lig, vaid for al texts. As will be seen, the
complexities of the English language are great and the degper one ddves into grammatica
functions the more one becomes aware of the intricacies, variations, exceptions and inter-
dependencies of the many word categories and structures. As many words belong to more than
one category, in some contexts they are more necessary to understanding than in others.

14



This section will endeavour to explore some aspects of the characteristics and uses of different
word classes and categories. It does not am to give an in-depth study - this is beyond the
knowledge and &bility of the writer and not the main purpose of this paper. Any comments and
suggestions which are made are based on the grammatical observations in each section.
Extengve testing would be necessary to demondrate whether or not the conclusions, and

therefore the words listed for omission or retention, are vaid.

This linguigtic exploration will hep us to discover the criteria which may have governed the
choice of words omitted by Hypermode. It will dso give us guiddines for any variations or

dterations.
We will look firg at the four mgor word classes under the following headings Definition;

Words omitted by Hypermode; Grammatica Information; Comments and Suggested Changes
to Hypermode.

15



4.1 Major Word Classes

411 Nouns

Definition

aword that is the name of atopic for discusson e.g. a person, place, thing, substance

or state
[Longman 1991]
Nouns Omitted by Hypermode
withdrawa more* while* can* will* may*

might* withir* without* do* [but]

(* indicates that the word also belongs to other word classes, [ ] indicates that the word is
rarely used in that word class)

Grammatical Information

Nouns are one of the principle categories of content or lexical words. They are essentia to any

text and cannot be omitted without affecting the structure and the meaning.

eg. The[cat] sat onthe[mat].
The [telephone] was broken.

Comments and Suggested Changesto Hypermode

For the purposes of Hypermode, al nouns should be retained unless they are used much more
frequently in ancther grammatical function.

= will, may, can, might can be nouns -

16



eg. Themonth of May; A can of beans, Hewrote hiswill; The might of the British

Empire.

However they appear more frequently as moda auxiliaries and will continue to be omitted
(see section on verbs)

more, while, do, within and without can be nouns

eg. Tdl memore; say here for awhile; seen from within/without; do’s and don’ts

However they appear far more frequently in other word classes while (conj); do (v), within
and without (adv./prep); more (adj./adv.) and will be considered under those headings.
= There is no gpparent reason for the choice of withdrawal for omisson so should be

retained.

412 Vebs

Definition

aword that expresses the doing of an action, the occurrence of an event or astate  of
being

[Longman 1991]
Verbs omitted by Hypermode
am can* do* had will* was
is could doing has may* were
are would done have might* withdraw

(* indicates that the word also belongs to other word classes)

Grammatical Information

17



Verbs, like nouns, are one of the mgjor categories of content or lexical words and they are an
essentia component of clause structure. Main verbs cannot be omitted from a text without

destroying both form and meaning.

Many verb tenses/forms are made up of the main verb plus a minor, or auxiliary verb. Auxiliary
verbs can be divided into two categories. those used to form various verb tenses and aso
interrogative and negative forms - do , have and be - are caled primary auxiliaries.

eg. Sheisworkingtoday; | havenot seen him; Do you like coffee ?

These three verbs can dso be main verbs:

eg. Wehavethebooks, Heisadoctor; She does her work well.

Other verbs which aso combine with main verbs are called moda. These are can, may, shall,
will, could, might, should, would, must, used to, ought to, need and dare. They express
degrees of probability, possibility, certainty, necessity etc.
eg. Youshould not talk so much; | must go there tomorrow.

We used to livein that town; She dare not tell her husband.

They might come to the party.

Two of the verbs - need and dare - can dso be main verbs (when auxiliaries, they do not have
the -s, -ed and -ing forms).

Comments and Suggested Changesto Hypermode

For the purposes of Hypermode we will follow the rule that main verbs must be retained and

auxiliary verbs which cannot dso be main verbs can be omitted, with afew exceptions.

= Theverb withdraw which has been omitted for no apparent reason will be retained.

= The primary auxiliaries which aso function as main verbs will be retained i.e. the verbs be,
do and have.

= can, might, may can aso be nouns, will can dso be anoun or amain verb - but asthey dl

function far more frequently as moda auxiliaries they will continue to be omitted.

18



= The other modas currently omitted (could, would and shall) will continue to be omitted
and in order to be consstent the other moda should will be added to the list.
Of the remaining modas used to will continue to be retained as use isamain verb; amilarly
dare and need will be retained
must (also occasondly a noun) and ought to will continue to be retained as they express

obligation and may be important to understanding of text.

4.1.3 Adjectives

Definition

aword typicaly serving as amodifier of anoun to denote a qudity of whet is named, to
indicate its quantity or extent or to specify it as distinct from something se
[Longman 1991]

Adjectives omitted by Hyper mode

his* her my ther more* your
those [on] [by] [for]

(* indicates that the word also belongs to other word classes, [ ] indicates that the word is
rarely used in that word class)

Grammatical Information

Adjectives are another of the mgjor word classes. They gppear in clauses/sentencesin avariety
of positions and contexts which need to be considered before deciding whether or not they can
be omitted:

= Adjectives can be followed by prepositions such as at, of, about, on, for, with.
e.g. good at; worried about; satisfied with
19



= Adjectives are often followed by a clause beginning with that (expressed or understood)
eg. I’'mhappy that you're here; It'sobvious [that] hell win.
= Adjectives are often followed by ‘to + infinitive':
eg. Sheisdowtorespond; Heiseasy to please; It is essential to arrive on time,
= Adjectives can precede or follow the noun they describe or be separated from it
eg. A closefriend;, something nice; the case is heavy
Some adjectives have the same -ing form as the present participle or the -ed form of the
past participle.
eg. afrightening film; asatisfied cusomer
Some adjectives are dso adverbs or pronouns
Some adjectives can be preceded by the definite article and serve as nouns:
eg. the poor; the French; the young.

Comments and Suggested Changesto Hypermode

All adjectives used as pre-modifiers could be omitted - however it is not possible at present to
create aprogram to do this.
Current Hypermode omits some possessives (which are dways premodifiers) - my, your,
his, her, their. These will continue to be omitted with the addition of our to make it
consistent.
Current Hypermode also omits one demondtrative adjective those. In their adjectiva role
the demondtratives are dso pre-modifiers, hence the others will dso be omitted - i.e. this,
that, these. For testing purpose such, some, any, whichever and whatever will dso be
omitted asin their adjectiva role they are generdly premodifiers.

414 Adverbs

Definition
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aword that modifies a verb, an adjective, another adverb, a preposition, a phrase, a
clause or a sentence and that typicaly answers such questions as how?, when? or
where? or expresses affirmation or denia

[Longman 1991]
Adver bs Omitted by Hypermode
amogt more* within* to* on* while*
then without* snce* as* by* in*
thus however* moreover* though* but* yet*

(* indicates that the word aso belongs to other word classes)

Grammatical I nformation

Adverbs are the fourth category of content words. As adverbs are ‘modifying’ dements in
clause gructure they are often optiond i.e. they can be omitted without making the clause
unacceptable but:

= Some adverbs are also adjectives:
e.g. early, late hard, till, yearly, monthly etc.

= Some adverbs, especidly those expressing time or place, are used as a complement of
prepositions.
e.g. dong here, down there, from above, from outside etc.

= Many adverbs combine with verbs to form phrasal verbs. Mogt of the adverbs involved are
adverbs of place:
eg. Stdown, stand up
Some verbs change their meaning by the addition of the adverb:

eg. givein, give up, give out, turn on, turn up, turn out, bring up, cal off
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Comments and Suggested Changesto Hypermode

= Adverbs which can aso be adjectives cannot be omitted unless they comply with adjectiva
rules

= Adverbs which most commonly appear in compound formsi.e. up, down, here, there, in,
out, on, off, will be retained. Therefore in and on will be removed from the current
Hypermode list.
Other adverbs can be added to the list especidly those ending in -ly though, as many nouns
and adjectives dso end in -ly eg. lovely (adj.), ederly (adj.), assembly (n), ally (n), no
generd rule can be made. The following adverbs will now be omitted (chosen mainly from
the passages used for tedting): actually, certainly, clearly, commonly, currently,
definitely, especially, essentially, extremely, fairly, generally, mainly, nearly, normally,
possibly, probably, rarely, dightly, typically, usually

= The following common adverbs will aso be added to the current list for the purposes of
further teting: very, perhaps, also, just, sometimes, often, furthermore.

4.2 Minor Word Classes

We will now condgder the minor word classes. These classes are generally consdered more
dispensable than the mgor classes, hence it would seem logical to presume that the choice of
words to be omitted should be comparatively smple, particularly in view of the fact that there is
alimited number of wordsin each minor class. However, the redlity is rather different. Because
they are used in such a great variety of ways, because they often combine together to form
compound forms, and because many words overlap word categories and have severa
functions, it is very difficult, if not impossible, to foresee the effects that the omisson of some of
them will have on sentence structure.

4.2.1 Prepostions
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Definition

aword or word group that combines with a noun, pronoun or noun equivaent to form
aphrase linking the noun in some way to the rest of the sentence

[Longman 1991]
Prepostions Omitted by Hypermode
a in with until* within* without*
for* of by* since* without* on*

from to* as* but*

Grammatical I nformation

= There are ample prepostions (i.e. one word):
eg. by, of, at, to, with, in, after, since, until
and complex prepositions (i.e. more than one word):
e.g. away from, except for, in front of, in spite of, because of, according to,
by means of
= Prepostiona verbs are verbs followed by a preposition that contributes to its meaning
e.g. agreeto, care for, compete with, comment on, call up
= Phrasd prepostionda verbs are idiomatic phrases which combine a verb, an adverb and a
prepostion :

e.g. check up on, get away with, face up to, stand up for.

Comments and Suggested Changesto Hypermode

= The smple prepostions at, for, from, of, to, with, by, within and without will continue to
be omitted because:

a) when used on their own (i.e. not in complex forms) their omission does not

generdly prevent understanding:
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e.g. They arrived [at] the hotdl; She came [with] afriend; Heis going [to] the

office

b) when used as pat of complex prepostions, prepostional verbs and phrasa

prepostiona verbs, the remaining words generaly convey the meaning sufficiently for

the purposes of Hypermode:

e.g. She won [by] means [of] hard work; | did not attend because [of] illness, They

cared [for] her devotedly; Some people get away [with] murder

Prepogtions with a precise meaning indicating position or time will continue to be retained

i.e. after, before, above, below, under, over

Some prepostions with a less precise meaning will now be omitted i.e. along, around,

about, through and into

4.2.2  Conjunctions

Definition

aword that joins together sentences, clauses, phrases or words...

Conjunctions Omitted by Hypermode

and but* if though* as*
or until* because  snce* whether
yet*

(* indicates that the word aso belongs to other word classes)

Grammatical I nformation
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There are two categories of conjunctions - co-ordinating and subordinating. The co-ordinating
conjunctions are : and, or and but. These link words or clauses of equa importance in the
sentence structure.

e.g. John and Mary livein London; Tom livesin England and/but Janelivesin Wdes, Do
you prefer gpples or oranges ?

The subordinating conjunctions link sub-clauses and phrases to the main clause. The smple
ones are aclosed list asfollows:

after, although, as, because, before, if, however, like, once, since, that, till, until, unless,
when, where, whenever, wherever, whereas, whereby, whereupon, while.

The compound onesinclude: as if, as though, in case plus many that end in that, as and than:

eg. inorder that; asfar as; as soon as; sooner than; rather than

Comments and Suggested Changesto Hyper mode

= Co-ordinating conjunctions (and, or, but) are not generdly essentia to meaning or to
sentence dructure thus they will continue to be omitted

= Subordinating conjunctions are more necessary for meaning and dructure, however the
following could be added to the list for omisson for the purposes of further testing:
whenever, wherever, whereas, although.

= Asasispart of so many compound conjunctions it will be retained

= because, if and until will be retained on the basis that because of their meaning they may be

more important for comprehension.

4.2.3 Pronouns

Definition
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a word that is used as a subdtitute for a noun or noun equivdent and refers to a

previousy named or understood person or thing

Pronouns Omitted by Hypermode

I you he she
him her hers himsdf
yours me his* those*

(* indicates that the word aso belongs to other word classes)

Grammatical Information

[Longman 1991]
they them
yoursaves themsdves

= They can be divided into many different classes and subclasses, the main classes arel

Persond: 1, you, he, she, it etc.
Reflexive myself, yourself etc.
Possessive: mine, yours etc.

Reciprocd: each other, one another
Rdaive: who, whom, which, that
Interrogative: who, whom, which, what

Demongrative this, that, these, those

= Other classes cover pronouns such as. each, everybody, something, anything, nothing,

any, some, whatever, whichever

= Because of their number and variety, pronouns are used in a wide range of syntactical

structures.

Comments and Suggested Changesto Hypermode

Asisthe case for prepostions and conjunctions, the choice of pronouns to omit is difficult. The

current Hypermode list shows indecison and inconsstency i.e. it omits dl persond pronouns
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(subject) except it and we; it omits al persond pronouns (object) except us; it omits some
reflexives but not myself, hersdf, itself, ourselves; it omits possessives but not mine, its,
ours, theirs. It omits one demondtrative those but not this, that, these.

In view of the fact that insufficient grammatica knowledge and information are possessed on dll
the complex interactions involved to make different or improved choices, we will smply make

the current Hypermode consstent - i.e. al persond , reflexive, possessve and demondrative

pronouns will be omitted.

424  Articles

Definition

agamdl sat of words used with nouns to specify definiteness or indefiniteness
[Longman 1991]

Articles Omitted by Hypermode

a an the

Grammatical I nformation

For present purposes, discussion of the uses of a, an and the isirrdevant. They will continue to

be omitted.
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4.3 New Hypermode Word List
431 Alphabetical List

a

about
actudly
amost
dong
aso
dthough
an

ad

ay
around

a

but

by

can
certanly
dealy
commonly
could
currently
aefinitdy
especidly
essantiadly
extremdy
farly

for

fromr
furthermore
generdly
he

her

hers
hersdf
hir
himsdf
his
however

I

Total number of words: 107

into

it

its

itsdlf

just
manly
may

me

might
mine
moreover
my
mysdf
nearly
normdly
of

ofter

or

our

ours
ourselves
perhaps
possibly
probably
rarey

should
sance
dightly
some

ometimes

such
that
the
thar
theirs
therr

themsdves
ther
these
they

this

those
though
through
thus

to
typicaly
us

usudly
very

WE
whatever
whenever
whereby
wherever
whichever
will

witk
within
without
would
yet

you

your
yours
yoursdf
yourselves



432 List By Word Category

Nouns

can* may* might* [perhaps*] [then*]
Verbs

can* could may* might* shdl
should will*

Adjectives

any* [by*] [for*] his* her*

my our some* such* that*
their then* these* this* those
through* very* your whichever* whatever*
just* [about*] [around*]

Adverbs

about* actudly amogt dong* adso
any* around* but* by* certanly
clearly commonly currently Oefinitdy especidly
essentidly extremdy farly furthermore  generdly
just* manly moreover nearly normaly
often perhaps possibly probably rarely
snce* dightly some* ometimes such*
that* then* through* thus to*
typicaly usudly very* within* without*
yet*

Prepositions

about* dong* around* a but*
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by*
snce*

Conjunctions

athough

or

whereby*

Pronouns
any*

him

its

ours
them
those*

you

Articles

a

( * indicates that the word also belongs to other word classes, [ ] indicates that the

for*

through*

snce*

wherever*

himsalf
itsdf
oursalves
themsdlves
us

yours

from*

to*

but*
that*
yet*

her*

his*

some*
these*
we

yoursdlf

the

word israrely used in that word class)
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into
with

for*

though*

hers

I

mine

such*

they
whichever*

yoursaves

without*

within®

however*

whenever*

hersdlf

mysdf
theirs
this*
whatever*

of



5.0 USER TESTING

51 Aimsof Testing

= To ascertan if, and to what extent, comprehension levels are affected by the use of current
Hypermode on the Dolphin Apollo (as compared to levels usng the Apollo without
Hypermode).

= To ascetan whether any change in comprehension levels is produced by the use of the
revised Hypermode.

5.2 Method

In order to mirror as closdy as possble the Stuation of potential Hypermode users and to
produce the most redlistic results, it was thought best to present candidates with severa short,
unknown texts in Hypermode, followed by a series of 6 to 9 straightforward questions to test
their comprehension. All questions followed closdy the wording of the text and were dl of a
amilar levd with no ‘caich’ questions. They pinpointed the most important points of each

passage, thus correct answers would demonstrate an understanding of the essence of the text.

Table 1. Percentages of words omitted from test texts

Test 1 Test 2 Test 3 Test 4
Current Hypermode 31.1% 37.3% 41.5% 44.1%
New Hypermode 29.5% 38.3% 39.2% 45.7%

Retest 1 Retest2 Retest3 Retest4

Current Hypermode

37.8%
33.5%

32.5%
32.5%

36.8%
37.3%

41.5%
44.1%

New Hypermode

In order to test current Hypermode, four texts of 150-210 words were chosen with avariety of
styles and subject matter and an increasing percentage of words omitted. To ensure as vaid a

comparison as possble, the four texts chosen to test new Hypermode were from the same
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sources with smilar subject matter and style and a smilar range in the percentage of words

omitted (see Table 1 above). The reteststook place several weeks after the first tests.

5.3 UsersTested

Six people were tested:

Candidate 1: made, blind, everyday user of gpeech synthesizers but not of Hypermode
Candidate 2. mae, sghted, familiar with speech synthesizers

Candidate 3: made, sighted, virtualy no experience of speech synthesizers
Candidate 4 : femae. sighted, virtualy no experience of gpeech synthesizers

Candidate 5 : female, Sghted, no experience of gpeech synthesizers

Candidate 6 : mde, sghted, virtualy no experience of gpeech synthesizers

54 Testing Procedure

For candidates not accustomed to synthetic speech a text was firg lisened to , not in
Hypermode, to familiarise them with its distinctive sound and to gauge a suitable speed for
ligening to the tests.

For dl further tegts, thet is:

Test 0 (non-Hypermode Test)

Test 1- Test 4 (Current Hypermode Tests)

Re-test 1 - Re-test 4 (New Hypermode Tests)

the procedure was as follows:
Each test text was listened to twice

= After the firs hearing, each Sghted candidate was given a list of written questions and they
answered as many as possible

=  Whileligening the second time, candidates continued to write in the answers
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= For Candidate 1, the questions were read to him after the first and second listening and his
answers were written down by the tester.

55 Questionnaire

In addition to the user testing described above, a questionnaire was dso compiled and posted
to the internet newsgroup of the British Computer Association for the Blind. It was directed to
Hal (the screen reader used with the Apollo) users in order to obtain a wider picture of
opinions and reactions to the Hypermode feature.

5.6 Pascal Programs

Two programs were designed in Pascal, the first to test current Hypermode and the second to
test new Hypermode. The first program was designed to read a given text file and output it to
the screen in full and then Dolphin Apollo Hypermode was used to reed it. The second
program implemented the revised verson of Hypermode. It was designed to remove the
designated words from given texts before outputting the texts to the screen. The Dolphin
Apollo was then used to read the remaining words, so emulating Hypermode.  The program
does not take out part of words as in current Hypermode but it gill has not resolved the
question of abbreviated forms.

As every word from atext would require checking againg aword ligt, afast, efficient searching
technique was required. A hash table data structure was used as it was considered to meet
these criteria. Idedlly no two words would hash to the same vaue, however, in practice, it was
difficult to devise a hash function to do this. Asthe total number of words to be entered was
known in advance, a method of linear probing was used to resolve hash collison.  Having
noted which words from the new Hypermode list were most frequently omitted (see Appendix
D), they were placed firgt in the file so ensuring no hash collison and thereby faster lookup.

The overd| gtructure of the program is very smple asfollows.

= Reading each word to be omitted from afile and insarting it into a hash table. Thisinvolves:

33



initidisng the hash table with an empty marker
reading each word character by character into an array
hashing each word to obtain an integer vaue
inserting each word into the table at the hash vaue position or repestedly rehashing the
word to find the next empty postion
Reading each word from a given text file, searching the hash table for it and if not found,
printing it out. Thisinvolves
reading each word character by character into an array
hashing each word to obtain an integer value
checking the table at the hash vaue postion or repeatedly rehashing the word until either
itisfound or an empty podtion isfound
printing the word out if it has not been found
The program listings can be found in Appendix C.
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5.7 Textsused for Testing

The following nine texts and questions were used for testing the comprehensibility of current
and new Hypermode compared with non-Hypermode. The italic words in square brackets
indicate the words omitted by Hypermode. The number and percentage of words omitted will
be indicated at the end of each text.

5.7.1 Non - Hypermode Test O

Of course you want to have a happy holiday and in 90% of cases, you will. But what if things
go wrong? To make sure you enjoy your holiday - or at least, get compensation for a ruined
one - here are two common complaints and how to ded with them.
1. Mideading Brochures
If the brochure describes something that doesn't exist, such as a swimming pool, promises
peace when you're next to a night club you can clam compensation. Take the brochure with
you on holiday just in case, and complain to the representative, who should move you if your
complaint is jutified.
2. Poor Accommodeation
Whatever your hotel rating and whatever country you are in, your accommodation must
conform to basic standards of cleanliness and safety, so if you arrive to find there's no water or
the room's teeming with cockroaches, complain immediately. Y our rep should sort the problem
out or move you to accommodation of the same standard as that booked. Don't let the rep
pass the buck to the hotelier - in law, the tour operator isresponsible.

[Good Housekeeping Magazine Aug. 1995, p137]

Test 0 Questions

Q1. What percentage of holidays tend to be happy?
Q2. If your haliday isruined what should you at least try to get?

Q3. How many common complaints are listed?
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Q4. What isthe fird common complaint?

Q5. Give one example listed of mideading information?

Q6. Who must you complain to?

Q7. What isthe second common complaint?

Q8. What basic sandards must the accommodation conform to?
Q9. Whoisultimately responsble?

5.7.2 Current Hypermode Test 1

Richard Branson, [of] course, [is the] raffish 45 year old tycoon behind [the] business empire
that flies [the] Virgin banner-arguably [the] most recognisable brand name [to] emerge [from]
Britain [since] Rolls Royce. [He]'s [the] boarding school dropout who built Virgin Records
into [a] gold [and] platinum mine [with the] help [of] folks like Janet Jackson [and the] Sex
Pistols, [and then] sold [the] label ffor] nearly $1 billion. Not bad [for] someone whose
closest encounter [with an] M.B.[A has] probably been serving champagne [to a] Harvard
Business School Graduate [on] one [of his] Virgin Atlantic Airways planes. [Whilg] it's not
[yet] possible [to] fly around [the] world [on his] arline (only [the] America[to] ASalink [is]
missing), [the] Virgin empire [has] colonised every corner [of the] globe, [with] operations
[in] 22 countries [on] sSix continents. [The] unavoidable trademark [can] be found [on]
computers, cola, vodka, video games, discount brokerages, travel firms, cinemas, brida wear
[and] much [more€]. Virgin predicts that its products [will] generate revenues [of] $3.2 billion
this year [and] further enhance Branson's persond fortune, now reckoned [to] be $1.2 billion.

[Time Magazine 8th July 1996, p35]
Total number of words: 183  Number of words omitted: 57 (31.1%)

Test 1 Questions

Q1. How isRichard Branson described and how old is he?
Q2. What are the current and previous most recognisable names to emerge from

Britan?
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Q3. What are wetold about his school days?

Q4. Who helped to build Virgin Records into agold and platinum mine?
Q5. What has he done with the labd ?

Q6. Why can you nat fly right around the world on his arline?

Q7. How widespread isthe Virgin Empire?

Q8. What financid predictions have been made for this year?

5.7.3 Current Hypermode Test 2

Internet books generaly fdl into two categories. [the] type that tell [you] far [more] than [you]
want [to] know [in] unimportant areas [and] not enough [on] shortcuts, [and the] patronizing,
amplistic ones that make it ook easy [in the] bookstore, [but] [are]nt much use once [you]
start [having] problems. [And, if they]'re written before mid 1995 , [they] should befiled [in
the] ancient history section.

This guide gives it [to you] straight. Wethink [the] Net [is a] pushover. [If you can] figure out
how [to] use [a] word processor, [you can] master [the] Net. [But] we know [you]'ll [have]
problems, so we show [you] how [to] solve [them and] where [to] go [to for] help. Rather
than compile everything there [is to] know about [the] Net, we give [you the] basics [and] tdl
[you] how [to] make use [of the] Net itsdlf fto] find out more. [Snce the] Net [and] its
associated technology change [almost] dally, its wiser [to] get [your] information where its

adwaysfresh.

What's [more], well show [you] how [to] get [the] best deal [on] Internet access, how [to]
become [an] expert [in the] most important Internet programs, [and] how [to] locate anything,
anywhere, [on the] Net [without having to] learn any difficult commands.

[Kennedy 1995, p1]
Total number of words: 209  Number of words omitted: 78 (37.3%)

Test 2 Questions
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Q1. How many categories do internet books generdly fdl into?

Q2. What are the different types?

Q3. What should happen to books written pre 1995?

Q4. According to the guide, you can master the Net if what?

Q5. Rather that compile everything about the Net, what does the guide do?
Q6. For what does the guide help you get the best dedl?

Q7. What doesit help you to become an expert in?

574  Current Hypermode Test 3

[The] development [of] marketing departments
Al[though] every organisation [is] different, it [is] often suggested that common patterns
appear [in the] structure [of] organisations. [The] position occupied currently [by] departments
[of] marketing fis] widely recognised [as having] evolved ffrom the] existence [of] sales
depatments. Traditiondly dl dedings [with a] marketplace [would havel been [the]
responsibility [of a] sales director who [would] typically report direct [to] senior management.
[At] this stage [a] marketing orientation [was| probably absent [and the] organisation [would]
usudly [have] been production [or] sdes orientated. When fhe] need [for g marketing
orientated approach became jmore] apparent ] marketing director [might] appear [in]
parald o the] sales director, [but with] two distinct functiona departments. [With] fuller
recognition [of the] marketing approach [to] business, sales [and] marketing [would] become
[a] sngle functiona department, put with] sales [as a sub-group [within] marketing [as]
opposed [to] marketing being [a] sub-group within] sales. [Thus the] emphasis [within]
organisationa structures |has|] generdly moved [from a saes department [to a marketing
department [as the] business philosophy changes.

[Marketing 1993, p16]
Tota number of words: 171 Number of words omitted: 71 (41.5%)

Test 3 Questions
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Q1. What do different organisations have in common?

Q2. What have the marketing departments evolved from?

Q3. Who used to be responsible for dedling with the market place?

Q4. How were organisations orientated in the past?

Q5. What new approach devel oped?

Q6. How many departments were initidly involved?

Q7. When asngle department evolved, which was the sub-group and whichthe  main

group?

575 Current Hypermode Test 4

Private medical cover ingructions
Once [you havel received confirmation [of] cover [you can then] proceed [with] private
treatment. [Your] specialist [will] normaly arrange [for] any tedts, treatment [or] hospita Stay
needed. [You can] help [them by] showing [them this] lesflet, [the] benefits [and] excluson
section [of your] policy document [and your] guide [to] hospitds. After [you havel
undergone treatment [you will] receive invoices [from the] hospitd [or] specidists concerned.
[1f you] wish [you can] pay these [and then] reclaim [the] cost [from] us, [however in] most
cases it [would] be easier [to] send us [the] unpaid invoices. We [will then] send [a] cheque
[to the] hospital [or] specidist [on your] behdf [and] confirm [to you in] writing that we
[have done] so. Whichever way [you] choose we must [have the] origind invoice not [a]
photocopy, fax [or] receipt. When [you] send any invoices [to] us, please make sure [you]
write [your] policy number [and] dam number [on] each invoice [and] indicate clearly
[whether you] want us [to] pay [you], [the] hospitd [or the] specidist. We advise [you to]
retain copies[of ] any invoices[you] send [to] us.

[Prime Hedlth Policy Document]
Total number of words: 186 Number of words omitted: 82 (44.1%)

Test 4 Questions
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Q1. What is needed before proceeding with private trestment ?
Q2. Who will arrange for you to have tests?

Q3. What will you receive &fter trestment ?

Q4. What two ways of paying are mentioned ?

Q5. What must be written on each invoice ?

Q6. What must be clearly indicated ?

5.7.6 New Hypermode Retest 1

Away [from] planes, trains [and] dl [his] other business games, Branson faces two thrests,
one [to his] reputation [and the] other [to hig] life. [The] risk fto] Branson's life is sdf-
imposed. Not content [with] setting records [for] speed boat [and] baloon crossings [of the]
Atlantic, [he] is planning [his] round [the] world flight with] Swedish balloonmaker Per
Lindstrand. Branson cdls [the] effort “[the] last aviation record [and] adventure |eft on earth.”
Given [that] Branson has been fished [from the] sea [and] frozen wilderness on earlier
adventures how good are [his| chances? [He] admits [he] has [probably] used up eight [of
his] nine lives, one [of them] when [he] managed [to] remove [his] parachute rather than open
[it] during [a] jump, only [to] be rescued in midair [by an] ingtructor. [He] had promised [his]
wife [that his] ballooning days were over, [but he] has wangled [her] permission [for just]
one more trip. [The] many slent partners who do [very] nicely out [of] Richard Branson's
large assortment [of] Virgins jwould probably] rather [she] had refused fand] kept [her]
husband behind [his] modest desk dreaming up new ways [to] make money.
[Time Magazine 8th July 1996, p41]

Tota number of words: 188  Number of words omitted: 63 (33.5%)

Retest 1 Questions

Q1. What two threats does Richard Branson face?

40



Q2. What records has he dready set?

Q3. What is he now planning to do?

Q4. What doeshe cdl this‘effort’ ?

Q5. How did helose one of hisnine lives?

Q6. What had he promised hiswife?

Q7. What would the silent partners have preferred his wife to have done?

5.7.7 New Hypermode Retest 2

Articles are grouped [by] topic [into] newsgroups. [With a] growing totd [of] over 15,000
newsgroups accessible [to] more than 30 million users fyou can] speak directly o the]
world's experts in every fidd. Usenet is [a very] fagt flexible medium which [can] be accessed
in various ways. [The] most convenient is [through an] account [with] full Internet access:
[that] way [you can] read [and] post articles ontline switching between newsgroups as [you]
please. If [you just] have [a] Bulletin Board [you] have [to] subscribe [to] groups [and then]
wait [for] articles [to] arrive. [You can] get read-only access [through] satellite companies
which provide [a] decoder which sits between [your] computer [and] satellite dish. [The]
entire Usenet database is [then] transmitted via satdlite during fthe] night. [Your] Usenet
provider keeps [a] database [of ] articles which [it] updates in periodic exchanges [with itg
neighbours. [It] receives articles anywhere [from] once [a] day [to] every few minutes. No
provider [can] keep articles forever as [it] needs [the] space [for] new ones, so [it] expires
[them] after [a] certain holding period. [It]'s usud [to] deete articles more than [about] four
daysold.

[Kennedy 1995, p73]
Total number of words: 188  Number of words omitted: 61 (32.4%)

Retest 2 Questions
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Q1. How are articles grouped?

Q2. How many newsgroups are there?

Q3. What isthe most convenient way to access Usenet?

Q4. How do you access articlesif you only have a Bulletin Board?
Q5. What type of access can satellite companies provide?

Q6. How often do Usenet providers receive articles?

Q7. How long are articles kept?

578 New Hypermode Retest 3

Marketing mix varidbles are [usually] summarised finto the] four Ps [of] product, price,
promotion [and] place. [These] four variables are [the] heart [of @ marketing plan. [The]
fourth dement in [the] marketing mix is place [and this] component is[essentially] concerned
[with the] processes [by] which fthe] product is made available [to the] consumer. Other
more [commonly] used terms [for] ‘place include didribution, deivery systems [and]
marketing channds. [Although] place is [normally the] last dement in [the] list [of] marketing
mix variables, [itg importance [should] not be underestimated, [especially] in provison [of]
sarvices. After dl, [a] condgderable amount [of] marketing effort will] be wasted if [the]
product is not [actually] in [the] right place [at the] right time [to] enable [a] purchase [to] be
made. [Furthermore, it] isbeneficid [to any] organisation [to] give thorough consideration [to
the] place component [of the] marketing mix [since] effective [and] efficient digribution [can]
be [an] important source [of] competitive advantage. [However, the] choice [of a] particular
digribution policy, [such] as whether [or] not [to] use wholesalers, [may] result in [fthe]
company delegating [to] intermediaries much [of its] marketing function [such] as sdling [to
the] end user.

[Marketing 1993, p147]
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Totd number of words: 193  Number of words omitted: 72 (37.3%)

Retest 3 Questions

Q1. Nametwo of thefour variables a the heart of a marketing plan.

Q2. What isthe fourth variable (place) concerned with?

Q3. Givetwo other terms used insteed of ‘place’ ?

Q4. Inwhat circumstances will marketing effort be wasted?

Q5. Why isit beneficid to an organisation to give thorough condderation to the ‘place
component?

Q6. What might acompany delegate to intermediaries?

579 New Hypermode Retest 4

In [this] section [we] have set out [the] rules [for] joining [the] policy.

[We may] refuse [any] person [for] membership [without] giving [any] reason. [We may]
accept [any] person ffor] membership ffor an] extra premium [or] on [any] specid terms
which mill] be shown on fthe] Certificate [of] Insurance. [Your] husband [or] wife [and]
dependent children [may] apply [to] join [at any] time during [a] policy year. If [we] accept
[any of them], [we will] write [to you and] confirm [the] commencement date, [the] extra
premium [and any] specid terms which [may] apply. If [you] add [a]child [of yours to the]
policy as [an] insured dependent [within] three months [of their] birth, [we will] cover [them]
up [to the] next annua renewd date [for] no extra premium. [And] as long as [they] join
[within those] three months jwe will] not apply the] excluson ffor] pre-exiging medica
conditions. Cover [for your] insured dependent children [will] stop on the] firg annud
renewal date after [their] 21st birthday [or] marriage, [whichever] occurs first. If [you] die
[your] insured spouse [will] automaticaly become [the] policyholder [for the] rest [of the]

policy year.
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[Prime Hedlth Policy Document]
Tota number of words. 188  Number of words omitted: 83 (44.1%)

Retest 4 Questions

Q1. What doesthistext sat out?

Q2. If apersonisaccepted what two things may be shown on the Certificate of
Insurance?

Q3. When may your husband, wife or children apply to join?

Q4. How soon after birth does a child have to join to avoid the exclusion for pre-
exiging medica conditions?

Q5. After what will cover for an insured dependent child stop?

Q6. If you die, who will become the policy holder?

5.7.10 Text of Questionnaire

Cdling dl Dolphin Apollo/Ha userd! | am currently looking at the Hypermode fegture of the
Apollo as ameans of speeding up reading, and a ways to improveit. For those of you who are
not aware of Hypermode, the manua describes it as alowing you to skim read by only reading
the important words. It is achieved by pressing <ALT> and <Q> in either screen reading or
live mode. This research isfor my MSc thess a York University. | would be most grateful if
you could take the time to answer some of the following questions even if you've never tried
using Hypermode.

1. How long have you been usng Hal?

2. At what speed do you listen to text (1 to 10) ?

3. Areyou aware of the Hypermode festure?

4. If you are not aware of it, is it something you might try?

5. If you are aware of Hypermode and do not use it, why not?

44



6. If you use Hypermode, do you use it frequently?

7. For what type of text do you use Hypermode?

8. Do you listen to Hypermode at the same speed as you usudly listen to text?

9. Do you have any comments about what is good or bad about Hypermodeand  how it
could be improved?

10. Would you mind if I contacted you again as my research progresses?
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6.0 RESULTSAND EVALUATION

6.1 Evaluation of Testing Methods

It would have been preferable had al candidates been equally familiar with synthetic speech.
The results would then have demondtrated purdly their understanding of Hypermode without
being influenced by their level of understanding of synthetic speech.

Candidate 1's results were the most redlitic in view of the fact that al potentid Hypermode
users would be blind and thus more dependent on memory. Idedly al candidates tested
would have been blind and users of synthetic speech.

In retrospect it would perhaps have been preferable not to have alowed the sighted
candidates to make notes during the second listening as this gave them an advantage over
Candidate 1. However at the time it was congdered that his superior knowledge of
synthetic speech outweighed this potentia disadvantage.

Dueto lack of time and availability of candidates, only one non-Hypermode test was carried
out on each person. It would have been better to carry out four tests as for current and new

Hypermode, in order to have a more accurate comparison.

6.2 Overall Findings

= Ascan be seenin Table 5 there is a consderable improvement in individud average results
of new Hypermode tests as compared with current Hypermode tests.  This is true of all
candidates despite the differences between them in their experience of synthetic speech. The
average improvement was 14.96%. Hence it can be concluded that new Hypermode
mantans a higher levd of comprehenson than current Hypermode. Despite this
improvement both current and new Hypermode cause comprehension levels to decrease

consderably when compared with non-Hypermode, by 26.57% and 11.61% respectively.
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Table2. Non-Hypermode Test Results

Test O
Candidate 1 9/ 9 |100.00%
Candidate 2 9/ 9 [100.00%
Candidate3 | 85/ 9 | 94.44%
Candidate 4 719 | 77.78%
Candidate 5 719 | 77.78%
Candidate 6 8/ 9 | 88.89%
Averages 48.5/ 54 | 89.81%

Table3. Current Hypermode Tests Results

Test 1 Test 2 Test 3 Test 4
Candidatel | 6.5/ 8 | 81.25% 35/7 [50.00%| 65/ 7 |9286%| 4.5/6 |75.00%
Candidate2 | 5.5/ 8 | 68.75% 45/ 7 [64.29%]| 55/ 7 |7857% 4/6 |66.67%
Candidate3 || 6.5/ 8 | 81.25% 5/7 |7143%| 4/7 |57.14%| 35/6 |58.33%
Candidate4 | 5.5/ 8 | 68.75% 217 | 2857% 5/7 | 7143%| 225/ 6 |37.50%
Candidate 5 4/ 8 | 50.00%| 275/7 [39.29%| 35/ 7 |50.00%| 4.75/6 |79.17%
Candidate 6 7/ 8 |8750%| 35/7 |50.00%| 35/ 7 |50.00% 3/6 |50.00%
Averages 35/ 48| 72.92% | 21.25/ 42 |50.60% || 28/ 42| 66.67% 22/ 36 |61.11%
Table4. New Hypermode Tests Results

Retest 1 Retest 2 Retest 3 Retest 4
Candidatel | 6.5/ 7 | 9286%| 65/7 |92.86%| 35/6 [5833%| 55/6 |91.67%
Candidate 2 7/ 7 |100.00% 6/7 |85.71%| 45/ 6 |75.00% | 45/6 |75.00%
Candidate3 | 6.5/ 7 | 92.86% 5/7 | 71.43%| 55/ 6 |91.67%| 4.5/6 |75.00%
Candidate 4 5/ 7 | 71.43% 6/7 |85.71%| 55/ 6 |91.67% 3/6 |50.00%
Candidate 5 5/ 7 | 71.43% 45/ 7 |[64.29%]| 4.5/ 6 |75.00% 4/6 |66.67%
Candidate 6 5/ 7 | 71.43% 4/7 |57.14%| 55/ 6 |91.67%| 4.5/6 |75.00%
Averages 35/ 42| 83.33% 32/42|76.19% | 29/ 36|80.56% | 26/ 36 |72.22%
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Table5. Average Test Results of Current and New Hypermode

NoAan_Hyvnar Crirrant Hyunarmnda Nlanr Hhnarmnda 0/ inFroacain avar ana
Scor es Average % Lossfrom Average % Lossfrom scor es of New Hyp.
Scores Non-Hyper. Scores Non-Hyper. over Current Hyp.
Candidate 1 100.00% 75.00% 25.00% 84.62% 15.38% 9.62%
Candidate 2 100.00% 69.64% 30.36% 84.62% 15.38% 14.97%
Candidate 3 94.44% 67.86% 26.59% 82.69% 11.75% 14.84%
Candidate 4 77.78% 52.68% 25.10% 75.00% 2.78% 22.32%
Candidate 5 77.78% 53.57% 24.21% 69.23% 8.55% 15.66%
Candidate 6 88.89% 60.71% 28.17% 73.08% 15.81% 12.36%
Averages 89.81% 63.24% 26.57% 78.21% 11.61% 14.96%

Table 6. Duration in seconds of Tests 1-4in Non and Current Hypermode

Test 1 Test 2 Test 3 Test 4 |Average
Non-Hypermode 90 87 90 80 86.75
Current Hypermode 77 69 74 61 70.25
No. seconds gained 13 18 16 19 16.50
Time gained as % 14.44%  20.69%  17.78%  23.75% | 19.02%
Table7. Duration in seconds of Retests 1-4 in Non and New Hypermode
Retest 1 Retest2 Retest3 Retest 4 | Average
Non-Hypermode 80 86 93 80 84.75
New Hypermode 58 64 67 54 60.75
No. seconds gained 22 22 26 26 24.00
Timegained as % 27.50% 2558%  27.96%  32.50% | 28.32%

= As demongtrated in tables 6 and 7 above, texts read usng new Hypermode showed a

greater time reduction than passages read with current Hypermode. This may be due to the
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fact that a number of wordsin the new list tend to be longer than those in the old list. Hence
the new ligt allows usersto increase their reading speed to a greater extent than the old.

= By timing the texts on the synthesizer, it was found that approximately the same time saving
can be obtained by increasing the speed setting by one leve to equa current Hypermode
and by two levels to equal new Hypermode.

Prior to carrying out the testing, it was expected that the following factors would consstently
influence the results: familiarity with synthetic speech, percentage of words omitted, style and
subject matter. However when andysing individud results the following were noted:

= Although familiarity with synthetic speech was overal an important factor (Candidates 1 and
2 obtained the best averages), this was not consistently so in each test eg. Candidate 1
obtained the lowest mark in Retest 3 and obtained highest marks in only 5 tests out of 9
(see Table 3 and 4).

= It was expected that as the percentage of words omitted incressed, the level of
understanding would decrease. This did not occur indicating that the percentage of words
omitted is not necessarily adecisive factor in the understanding of Hypermode.

= |t was expected that the smpler texts, that is with shorter words, shorter sentences and a
higher readability score (as illustrated in Table 8 and 9 below) would, when reduced, be
eader to recongruct mentaly and would thus produce better levels of comprehension.
However, the results which can be seen in Table 3 and 4, do not correspond to the
complexity level of the text. Although Test 1 and Retest 1 (Richard Branson) and Test 3 and
Retest 3 (Marketing) were more complex according to the above criteria, candidates
achieved higher results on these rather than the other smpler texts. This may be due to the
fact that the smpler texts compress more information into fewer words, hence if even afew
words are mised the sense is lost. The more difficult texts take longer to say less,

sometimes using more complex congructions e.g. passives. Hence, if a few words are lost
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the sense may Hill be clear. Therefore the readability rating of unreduced texts may not be
applicable to reduced texts.

During the non-Hypermode tests and the retests, 3 candidates made a note of which
answers were written after the first listening and which after the second. It was evident that a
higher level of comprehension was achieved after the firgt ligening in non-Hypermode than
in new Hypermode. In fact, in dl tests with Hypermode, the candidates level of
underganding &fter the firgt ligening was extremdy low. This was ascertained by

observation and discussion.

Continued listening to synthetic speech did not noticeably cause results to deteriorate
through synthetic speech fatigue or improve through increased familiarity.

Table8. Readability Statisticsof Tests 1 - 4 according to Microsoft Word

Test 1 Test 2 Test 3 Test 4
Av. No. Words per Sentence 30.5 23.1 244 20.7
Av. No. Charactersper Word 4.9 4.3 5.8 4.6
Passive Sentences 16% 11% 28% 0%
Flesch Readability Ease** 44.6 70.9 19.2 59.4
Flesch-Kincaid Grade L evel*? 14.6 8.1 16.5 10

Table9. Readability Statistics of Retests 1 - 4 according to Microsoft Word

Retest 1 Retest2 Retest3 Retest4
Av. No. Words per Sentence 235 171 24 21.1
Av. No. Characters per Word 4.6 4.8 52 45
Passive Sentences 12% 27% 50% 11%
Flesch Reading Ease** 50.7 55 30.9 56.4
Flesch-Kincaid Grade L evel*? 10.8 9.5 14.9 75

As stated in Microsoft Word 6 Help:
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*1 The Flesch Reading Ease computes readability based on the average number of syllables per word
and the average number of words per sentence. Scores range from 0 (zero) to 100. Standard writing
averages approximately 60 to 70. The higher the score, the greater the number of people who can readily
understand the document.

*2 Flesch-Kincaid Grade Level computes readability based on the average number of syllables per word
and the average number of words per sentence. The score in this case indicates a grade-school level.
For example, a score of 8.0 means that an eighth grader would understand the document. Standard
writing approximately equates to the seventh-to-eighth-grade level.

6.3 Resultsof thequestionnaire

Replies were received from five people who had been usng Hal for periods ranging between
two and nine years. Four of the five were aware of the existence of Hypermode and the fifth

expressed an interest in knowing more.

Of the four who knew about Hypermode, one used it occasiondly, one “rardly”, one “very

rarely”, one had tried it but no longer used it. The reasons given for not using it more often

included the following:

= “it does not work”

= “itispossble to comprehend the text, but very hard work. Hypermode should be a short
cut, an easer method to read some texts.”

= “Time saving with the Hypermode feature can be lost looking for the specific bit for which
absolute detall is required.”

= | found it too stressful”

On the rare occasions when Hypermode was used, it was for the following purposes and types

of texts:

= “for getting the gist of something in a hurry”

= “anything for which aflavour of the text is enough: news headlines, summary reports ec.”

= “plain texts with easy words’

= “long text documents which | want to get afed for and get a summary of contentsin as
short atime as possible”’
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The person who had not yet tried it, envisaged using it for “ providing a quick overview of long
documents to provide an indicetion as to whether it was worth reading in part or in full. It
would be useful for quick browsing of circulars, newspaper articles and information on the
Internet”.

It was evident that the users and the potentia user, had high expectations of the system. When
users put it to the test, however, they were disiliusoned. On the question concerning listening
speed, three people listened a the same speed as they normally listen to Hal, one commenting
that “ fiddling with other settings would lose its benefit”. One person listened a a dower setting
than usua, and the potential user foresaw a dower speed. One suggested that “it would be
interesting to compare fast Hal (faster than a user’s default) to Hypermode and a good (=
better) Hypermode’.

In their comments about possible improvements, one user was “reluctant to further complicate
Hal or expend more base memory ...for a feature so rarely used”; another indicated that the
word list should be revised as it currently “ leaves too many words in and takes the wrong
ones out”’; the third dso suggested “carefully choosing more words for filtering out”, perhaps
experimenting with word shortening as well as word omisson and some degree of
cusomisation. He adso indicated that software which summarises may be a preferable
approach.
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7.0 CONCLUSION

The project achieved itsamsin the following arees:
it identified words currently omitted by Hypermode
it identified some linguidtic criteria for word omission indicating gpparent weaknesses in the
current word list
it compiled arevised word list and designed a program to implement it
it established, through user testing that new Hypermode produces improved comprehension
levels and greater time saving than current Hypermode but that both versons show a

decrease in comprehension levels compared with nor-Hypermode.

It dso edtablished that criteria such as the percentage of words omitted, the style and
complexity of the texts and the degree of familiarity with synthetic speech do not consstently
affect results in the expected way. However dl results and conclusions must take into account

the limited nature of the testing.

One of the purposes of this project - to establish whether Hypermode (current or revised) isa
hindrance or a help to faster reading - remains only partialy answered owing to the following
factors.

There is no objective scale of reference againgt which to measure levels of understanding in
order to establish at what point the system can be defined as ahelp or a hindrance,

It is unclear exactly what level of understanding is envisaged by Dolphin or expected by users.
The Dalphin Apollo manud refers to ‘skim reading’. This by definition means that any text will
be only partidly assmilated. This gpplies to visua skimming as wdl as audio skimming. On this
basis the average levels of comprehension attained both by current Hypermode (63.24%) and
by new Hypermode (78.21%0) indicate that the system is effective.

53



If the am of Hypermode is to facilitate reading a& speeds similar of those of sighted readers,
assmilating mogt of the text, neither current Hypermode nor new Hypermode attain that
standard. Expectation of such high level comprehension would seem to be unredidtic as any
system of word omission would disturb syntactical structure and reduce comprehension levels
to some extent. The option of increasing reading speed by adjusting speed controls on the

synthesizer would seem more gppropriate in this case.

The *human factor’ is an important eement in assessing the effectiveness of the system. The
genera opinion both of candidates tested and of Hal users contacted via the questionnaire was
not favourable towards Hypermode. The experience of listening to ‘mutilated’ English was
considered unpleasant and requiring too much effort. For some users this was partly due to the
unfamiliar sound of synthetic speech, while others, familiar with synthetic speech, il
consdered that the time gained was not worth the effort involved. Often initid expectations
seemed to be too high. It is open to question whether users would become accustomed, with
time and perseverance, to the ‘ Hypermode language’ and find it more acceptable.

7.1 Suggestionsfor further investigation

=  Wider user consultation should be carried out to discover what type of syslem would be
consdered to be most useful. Perhgps a system that could summarise texts while leaving
grammatica structure intact would be preferable (eg. dong samilar lines to NetSumm
(section 2.6)).
It would be interesting to carry out tests comparing comprehension levels of visud skimming
with audio skimming, aso tests comparing comprehenson levels usng Hypermode with
levels using higher speeds than norma on the synthesizer.

= As improvement of Hypermode has dready been datained with a very limited linguistic
andyds further in-depth specidist research into this area may bring yet further
improvements. Alternative methods of implementation such as Naturd Language Processing
would dso need invedtigation, as would the psychologicd aspects of language
comprehension.



On apracticd level, a ample but possbly hepful adaptation would be to provide different
levels of word omisson. Usars could then progress to a higher level as they became
accustomed to the concept. eg. Leve 1 could omit just the articles and some conjunctions

and other word classes could be added at each stage.

It would be useful for users to have more detalled information included in the manud
regarding how Hypermode works and which words it omits. It may then be possible to
provide some level of user customisation giving users the ability to add or take awvay words

fromthelid.
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APPENDIX A

A SELECTION OF COMPLETED TEST ANSWER SHEETS
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APPENDIX B

COMPLETED QUESTIONNAIRES
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From:
Organization: My Organisation will improve.

To: SILVIA CRISTINA TANCREDI

Date sent: Thu, 25 Jul 1996 14:23:52 +0100 (BST)
Subject: Re: bcab Dolphin Apollo/Hal Users
Priority: normal

On 24 Jul 96 at 14:23, SILVIA CRISTINA TANCREDI wrote:

> 1. How long have you been using Hal ?

Since it was called PCREAD and PCREADA, 1987.

> 2. At what speed do you listen to text (1 to 10) ?

7.

> 3. Areyou awar e of the Hyper mode feature ?

yes.

> 5. If you are awar e of Hypermode but do not use it, why not?

Very dependent on what is being done, skim reading usualy has aneed to look at something in
closer detall, time savings with the Hypermode feature can be lost looking for the specific bit
for which absolute detall is required, phone number, email address, etc.

> 6. If you use Hypermode, do you useit frequently ?

Rardly, ok for getting the jist of something in a hurry, so long as the output program being used
to digplay it, cooperates by requiring minima key strokesto get thetext read by HAL at dl. i.e.
Output through BIOS so save the need to press the at-p screen-window commands.

> 7. For what type of texts do you use Hypermode ?

Anything for which aflavour of the text is enough, news headlines, summary reports, ec.

> 8. Do you listen to Hyper mode at the same speed as you usually listen to text?
yes, fiddling with other settings would |lose the benefit.

Speed settings vary with certain gpplications and these are integral details of the hd config file
for that gpplication. The higher level of detail needed for the gpplication, the dower the speed
tendsto be. i.e. the"." perfect nature of programming would be a adower speed with dl
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punctuation switched on, word processing could afford to be faster for proof reading but il
have punctuation on, just reading can be asfast or alittle faster with most punctuation off.

>9. Do you have any comments about what isgood or bad about Hyper mode and how
it could beimproved ?

Unless this was a fegture of the synthasiser, | would be reluctant to further complicate Hal or
expend more base memory with additiond filtering code, for a feature so rarely used. The way
| usehd, I would like to have seen something more modular so that redundant festures could
be compiled out to save memoary.

Note: | ill usean old verson (4.5F) that only works in base memory and is 100k when
loaded. The machine barely remains operable with larger modern software with such an
impogtion.

> 10. Would you mind if | contacted you again as my resear ch progresses?

Ok, solong asit isn't seen as an assurance of commitment of time and effort in interviews,
reports or the like.
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Datesent:  Thu, 25 Jul 1996 11:03:03 -0500 (EST)

From:
Subject:  bcab Dolphin Apollo/Hal Users
To: SCT101@msc.cs.york.ac.uk

1. How long have you been using Hal?
| have used hal for 2years

2. At what speed do you listen to text (1to 10) ?
6

3. Areyou awar e of the Hypermode feature ?
yes
4. 1f you are not aware of it, isit something which you might try?
5. If you are aware of Hyper mode but do not useit, why not?
| found it to stressful.
6. If you use Hyper mode, do you useit frequently ?
No
7. For what type of texts do you use Hyper mode ?
Only plane texts containing nothing but easy words.
8. Do you listen to Hyper mode at the same speed as you usually listen to text?
No, slower.

9. Do you have any comments about what isgood or bad about Hypermode and how it
could beimproved ?

No
10. Would you mind if I contacted you again as my resear ch progr esses?

No.
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From:
Subject:  Re: bcab Dolphin Apollo/Hal Users

To: SCT101@msc.csyork.ac.uk (SILVIA CRISTINA TANCREDI)
Datesent:  Wed, 24 Jul 1996 15:34:56 +0100 (BST)

1. How long have you been using Hal ?

Since 1990.

2. At what speed do you listen totext (1to 10) ?

7.

3. Areyou awar e of the Hypermode feature ?

Not until now.

4. 1f you are not aware of it, isit something which you might try?

yes.

5. If you are awar e of Hyper mode but do not useit, why not?

6. If you use Hypermode, do you useit frequently ?

7. For what type of texts do you use Hypermode ?

whilst | do not useit yet, | would envisage using it for providing quick overview of long
documents to provide indication as to whether it was worth reading in part or in full. Would be
useful for quick browsing of circulars, newspaper articles, and information on the Internet.
8. Do you listen to Hyper mode at the same speed as you usually listen to text?

| suspect that | would listen at a reduced speed, say, 5.

9. Do you have any comments about what isgood or bad about Hypermode and how it
could beimproved ?

an interesting question, i'd love to know about the response you get on this one. But | would
say, initsfavour, that this sort of feature would be rather ‘tricky’ for braille output!!

10. Would you mind if I contacted you again as my resear ch progresses?
no.
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Datesent: Mon, 5 Aug 1996 15:21:00 +0100
From:
To: sct10l@msc.csyork.ac.uk
Subject:  Questionaire on Hyper Mode

1. How long have you been using Hal ?

for 8 years

2. At what speed do you listen to text (1to 10) ?

speed 7, sometimes 8

3. Areyou awar e of the Hypermode feature ?

yes

4. 1f you are not aware of it, isit something which you might try?
na

5. If you are aware of Hypermode but do not useit, why not?
na

6. If you use Hypermode, do you useit frequently ?

very rarely

7. For what type of texts do you use Hyper mode ?

long text documents which | want to get afed for quickly and get a summary of the contentsin
as short atime agpossible

8. Do you listen to Hyper mode at the same speed as you usually listen to text?
yes

9. Do you have any comments about what isgood or bad about Hypermode and how it
could beimproved ?

| once heard Paul Blenkhorn, the creator of the dolphin gpollo system talking about Hyper
Mode. He said that the words that are not spoken in Hyper Mode had been hand selected,
that is he had chosen the words rather than using a piece of program code to pick them out
using some agorithm such as words lesss than 4 letters. This information encouraged me to use
Hyper Mode, since | felt happier that the words had been sdected using human rather than
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computer judgement, (I might mention that thisis not because | am new to computers, the
reversein factistrue as| have used them now for 21 years, and for this sort of word filtering
task, | would rather trust an intelligent human any day).

Asfar asimproving Hyper Mode is concerned, | am not sure you can get much further using
exactly the same approach, though carefully choosing more words for filtering out may help. Of
course improved speech qudity will dways dlow you to listen back to any words faster as
well. A few other ideas you might consder are:

a) Perhaps having application specific Hyper Mode word filters, particularly where specific
long words occur frequently in a given gpplication or context

b) Try word shortening in addition to leaving words out atogether. Thet is, seeif leaving out
say the middle parts or particular endings of long words can be done without loosing meaning.
This clearly needs experimentation to see whether it can work in practise,

¢) Giving the user the ahility to specify their own word filter dictionary, so thet if there are
particular words they want to be ignored or shortened they can specify them as part of the
gpeech environment.

d) I think to get any redly sgnificant improvement what you require is a somewhat different
approach, for example, to develop software which can provide some sort of document or
paragraph overview so that the user can perhaps avoid having to pass through whole sections
of text. The availability of the HTML document specification sandard should help in the
condruction of this software. Such software may aready exist. The sort of thing | have in mind
is something that would alow you to reaed the first say 3 lines of each paragraph and decide
whether you want to read more of that paragraph or to skip to the next or previous one.
Similarly the software could provide a menu of the main headings and/or subheadings of a
document, or search specificdly for sections cadled "abstract”, "summary”,"conclusions' etc.
Once more the ability to configure the document filger to particular formats found in users
gpplications may be helpful.

10. Would you mind if I contacted you again as my resear ch progr esses?

Certainly nat, | lecture and research in the area of HCI mysdlf and would be delighted to help
further, particularly if we might establish some proper colaboration, though | gppreciate that
may be tricky in the timescale you probably have, | do have access to some other visudly
impaired Hal users. . If you happen to know or be working with Alistair Edwards, please pass
on my regardsto him, . | do not know him very well but we have met on a number of
occasions. My contact information is asfollows:
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From:
To: SCT101
DateSent:. Wed Aug 28 15:51:48 1996

1. How long have you been using Hal?

Since 1989

2. At what speed do you listen to text (1to 10) ?

7

3. Areyou awar e of the Hypermode feature ?

yes

4. 1f you are not aware of it, isit something which you might try ?

5. If you are awar e of Hypermode, but do not useit, why not?

Because it doesn't work. It is possible to comprehend the text but very hard work.
Hypermode should be a short-cut, an easier method to read some text. It leaves too many
words in and takes the wrong ones out.

6. If you use Hypermode, do you useit frequently ?

7. For what type of texts do you use Hyper mode ?

It should be good for e-mail, novel materid, manuds etc

8. Do you listen to Hyper mode at the same speed as you usually listen to text?

It would be interesting to compare fagt Hal (faster than a user’ s default) to Hypermode and a
good Hypermode.

9. Do you have any comments about what is good or bad about Hypermode and how it
could beimproved ?

It could be improved by making it better. It probably needs to be too clever to ever redly
work properly. However, it does need to take lots more words out.
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APPENDIX C

PAscAL PROGRAM LISTINGS
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A PROGRAM USED TO TEST CURRENT HYPERMODE

program Hyperl (input,output) ;
{This program allows a user to repeatedly enter the names of different text files. These
are read character by character printing each character out. }

type
chfile=file of char;

var

c, answer : char;

source: chfile

sourcefile: dring; {the text file name entered by the user}

begin {Hyper1}
r epeat

writeln (‘Please enter the name of the test fil€);
readin (sourcefile);

assgn (source,sourcefile);

reset (source);

while not eof(source) do

begin
read(source,C); {reads each character from the file}
write(C) ;

end;

writdn;

writdn;

writeln (‘Do you want to try another test file ? Enter y or n);
readin (answey);

while (answer<>'y") and (answer<>'n') do
begin
writeln (‘Please enter y or n');
readin (answer);
end;
until (answer ='n);

end. {Hyper1}
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A PROGRAM USED TO TEST NEW HYPERMODE

program Hyper2 (input,output);

{This program produces a new version of '‘Hypermode' - a text reduction system that
omits selected words. Firstly these words are read from a named file (using wordread
unit). Each word is then entered into a hash table data structure (using hashing unit).
The user can then repeatedly enter the names of different text files to be read. Each
word is checked against the hash table (using hashing unit) and if not found is printed
out. }

uses wordread, hashing;

const
rejectfile = 'c\tpl\rgectwords.pas; {the file containing the words to be omitted}

var

wd : a word,

source, source? :chfile;

sourcefile: gring; {the text file name entered by the user}
ch, answer: char;

begin {Hyper2}
assign (sourcergectfile);
reset (source);
hashinitidise; {initialises each location in the table}

while not eof (source) do

begin
readwd(source, wd, punctmark, ch);
hashinsert(wd); {reads each word to be omitted and insersit }
end; {into the hash table}
repeat

writeln (‘Please enter the name of the fil€);
readin (sourcefile);

assign (source2,sourcefile);
reset (source?);

while not eof(source2) do
begin
readwd(source2,wd,punctmark, ch);
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if (hashsearch(wd) =-1) then readarray(wd) ;
if punctmark thenwrite (ch,"");
{if the last character that was read in readwd was a punctuation
mark then it is printed out here after the word has been printed}
end;

writdn;
writeln ('Do you want to read another file? Enter y or n');
readin(answer);

while (answer <>'y") and (answer <>'n") do
begin
writeln (Please enter y or n);
readln (answer);
end;
until (answer ='n;

end. {Hyper2}
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unit hashing;

{a unit that uncludes functions and procedures for the processing of hash table data
structures - for initialising table values, for inserting and for searching. These functions
and procedures have been adapted from ones found in Sedgewick,R.(1988) Algorithms,
Addison-Wedl ey Publishing Company}

interface
uses wordread;

const
MaxTable = 211; {the maximum size of the table}

type
tabletype = array[1..MaxTable] of a word;
index = 0..maxtable;

var
table: tabletype;
wd2:a word,

procedure hashinitidise

function hash(key:a word): index;
procedure hashinsert(key:a word);
function hashsearch(key:a word):integer;

implementation

procedure hashinitidise

{a procedure which will initialise each position in the table with 'xyZ . Thisis used to
indicate a vacant position used when inserting or searching}

var i: integer;

begin {hashinitialise}

wd2[1] =X
wd2[2] =Y,
wd2[3] :='Z;

for i:= 0 to maxtable do tabl€i] := wd2;

end; {hashinitialise}
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function hash(key:a word):index;
{a function that computes the hash value for a specific word. It uses Pascal’s ord
function to convert each letter to an integer and multipliesit by its position in the word}

var
i,vaue integer;

begin {hash}

i=1
vdue:=0;

while (i <= maxwordlen) and (key[i]<>'") do
begin

vaue := vaue + (ord(key[i]) * i);

=i+
end;

hash := vaue mod maxtable

end; {hash}

procedure hashinsert(key:a word);

{a procedure that inserts a word into the hash table. It firstly calls the hash function to
compute the current word’s hash value. It then checks the table at that position. If there
isaword there (which isn't the current word) and the word present isn't 'xyz then it
moves on to another position in the table and checks again until the correct word is
either found or 'xyZ isfound indicating a space in which to insert the current word}

var
i:index;
begin {hashinsert}
i == hash(key);
while (tabl€fi] <> key) and (tabl€i] <>wd2) do
begin
i := (i + )mod maxtable;
end;

if tablefi] =wd2 then tabl€[i] := key;
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end; {hashinsert}

function hashsearch(key:a word):integer;

{afunction very similar to the hashinsert function except when the correct word is found
it returnsits position in the table to the main program, or if it does not find it, it returns -
1}

var
i:index;
begin {hashsearch}
i == hash(key);
while (tabl€fi] <> key) and (tabl€i] <>wd2) do
begin
i .= (i+1) mod maxtable;

end;

if table[i] = key then hashsearch =1
else hashsearch :=-1
end; {hashsearch}

end. {hashing unit}
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unit wordread ;

{a unit that contains procedures to read characters from a file and insert letter or
number charactersinto an array. It doesthis until a character isread which is neither a
letter or number, or the end of thefile is reached}

{Adapted from David Duke's readword procedures given in lectures and from my
previous assignment for a Concordance Program}

interface

const

maxwordlen = 25; {the estimated maximum length of words to be read}
difference = 32; {the difference in ASCI| value between lower case and upper case}
endline=13; {the carriage return character's ASCII value }

punctuationSET = [33..34,36..41,44,46,58..59,63];
{the ascii codefor ! "$% & '(),.:; 7}

type

a word = packed array [1 ..maxwordlen] of char;
chfile=file of char;

var

wdl, wd3: a word;
letter, punctmark : boolean;
c: char;

procedure readwd (var f: dfile var wdl: a word; var punctmark: boolean; var c.char);
procedure readarray( var wd3:a word);

implementation

procedur e idetter (var c.char);

{a procedure that checks that a given character is a letter or number. It changes any
uppercase letter to lower case and returns the resulting character back to the readwd
procedure. It also checks to see whether the character isin the defined punctuation set
and if so punctmark is returned as trueto the main program}

begin {idetter}

punctmark ;= fase;
|letter:= false;

if (cin['d..'z]) or (cin['0..9]) thenletter :=true
else
if (cin['A'.."Z])then
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begin
c.= chr(ord(c)+ difference);
letter ;= true;
end
else
if (ord(c) in punctuationSET) then punctmark := true;

end; {idetter}

procedure readwd (var f: difile var wdl: a word; var punctmark: boolean; var c.char);

{a procedure that reads a word character by character and storesit in an array. The
estimated maximumword length is 25 characters, if words are shorter the extra
locations are filled with spaces. }

var
h,i : integer;
done, found: boolean;

begin {readwd}

found :=fdse
done:=fdse
i=1

while not eof (f) and not found do
{it reads characters fromthe file until it finds a letter which is then assigned to the
first location in the array}

begin

read (f,c);
idetter(c);
if letter then
begin
wdl[i] :=¢;
found :=true;
end

end;
while not done and (i<maxwordlen) do
{while there are still more letters/numbersin the word}
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begin

if eof(f) {ie and the end of aword} then done:=true

else
{otherwise it reads more characters in, checks they are letternumbers and adds
themto the array}
read(f,c);
idetter(c);
if letter then
begin
=i+l
wdl[i] :=c;
end
else

{if the character is not a letter then it is assumed that the word has finished
so doneis set to true}

done :=true
end;

for h:=i+1to maxwordlen do wdl[h] ;=" '
{therest of the array isfilled in with spaces}

end; {readwd}

procedure readarray( var wd3:a word);
{a procedure that reads the contents of the array in which the word has been stored and

printsit, not including any empty spaces at the end}

var
] [integer;

begin {readarray}

=1
while (j <= maxwordlen) and (wd3[j]<>"'") do
begin
write (wd3[j]);
=it
end,;

write(" ");

end; {readarray}
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end. {readword unit}
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