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Abstract
We report on two experiments we carried
out at ATR-ITL evaluating the

understanding of disambiguation questions
which are produced automatically.

A pilot experiment was carried out
during the summer of 1995 [3]. Even
though the results were equivocal, we
gained experience concerning how to design
this kind of experiment.

The second experiment was carried out
in April, 1996 [4], incorporating what we
learned from the pilot experiment, and the
results are far better.
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l. Introduction
1.1.

Natural language (spoken or written) is an
attractive modality for human-machine
interaction. Speech is attractive because, as
stated in [13, pp. 110-111]: speech requires
no training; speech is fast; and speech
requires little attention. Text also can be
attractive when the utterances are short,
when speech is not mandatory, and when
the use of speech is annoying to those
surrounding the user. Currently foreseeable
applications using natural language
interface include multi-modal drawing tools
[6, 12, 15], on-line travel information [10]
and more generally, on-line information
retrieval [11], oral control systems, and
finally Interpreting Communication systems
[13, 14].
1.2.
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Natural language input has always been,
and will continue to be, handled with great
difficulty by computers. At the very least
the correct words, syntactic structures and
surface semantic features used in the input
must be recognized, but natural language,
either spoken or written, is highly
ambiguous, and highly creativel, even in
restricted domains. This makes natural
language difficult to process accurately.

There is a real need to fill the gap
between a toy and a real-scale application
overcoming those difficulties. Interactive
disambiguation of the input is proposed as
a reliable solution, which aims to produce
more robust, fault-tolerant, and user-
friendly software integrating with natural
language processing components [5].

The interactive disambiguation process
is then a crucial part of the system. The
ease, and naturalness of the
disambiguation process are the
preconditions to the success of this idea.

There is, thus, a real need to experiment
with the design of such a process to be able
to propose a labeling of the questions
understandable to users. The parameters
to be taken into account are: the user
expertise with the environment, the user
expertise with the disambiguation process,
the modalities to be wused, and the
ambiguities to be solved.

As a first step toward this long-term
goal, we began to experiment with
interactive disambiguation dialogues and
we report the results from two experiments.

1 In the literature we often read about “ill-formed”
input, but we should probably say “unexpected”
input as what humans produce has to be called
natural language.



1.3.

In the next part of this paper we give an
account of the pilot experiment and discuss
what we learned from it. In the third part,
we will describe the second experiment and
give our results. In conclusion we discuss
the results of the second experiment and
draw some implications.

Presentation

1. Pilot experiment
1.1.

1.1

For this experiment, the workstations of
the subject and the experimenter were
back-to-back (Fig 1).

Setting

Experimental conditions

.

N

Figure 1. Experimental setting.

The subjects were first asked to read to
themselves the text they were to answer
guestions about. The text was then
displayed inside a text window on the
subject’s workstation screen. The subjects
were asked to read the text aloud slowly
and carefully and pause between the
sentences. The scrolling of the text window
was controlled by the subject.

The  experimenter controlled the
presentation of the questions to the
subjects.

1.1.1 Presentation of the question by
the experimenter

The presentation of the questions was
controlled through a HyperCard stack.
There was one stack per subject. All the
cards in this stack had the same mode of
presentation (Fig. 2). On the top part of
each card was displayed a part of the text
with the ambiguous sentences bolded. On
the lower part was:

— a set of buttons (e.g., traveling,
exitout, trainticket), each one
activating the display of a dialogue box
on the subject screen.

— a set of textual fields, used to record
automatically the answer of the subject
to the appropriate question,

— a set of two buttons allowing the
experimenter to go to the previous or
next card (the arrows).
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Figure 2. A control card for the experimenter

On this card, which corresponds to the
beginning of the text for subject-1 with the
human-like set of questions, we can see
that the subject has chosen: answer 1 for
the question about traveling, answer 2 for
the question about exitout and answer 1
for the question about trainticket.

On the first card is a prologue button
used to play a speech synthesized message
asking the subject to start reading slowly
and carefully. On the last card is an
epilogue button wused to play an
acknowledgment message.

1.1.2 Presentation of the questions to
the subjects

The questions were displayed in a dialogue
box presenting an ambiguous utterance and
two possible interpretations (Fig. 3). The
dialogue box appeared in the middle of the
textual window. The special feature of this
dialogue box was that there was no choice
selected by default. We chose to do that so
as not to lead the subjects toward a
particular item.
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1.2.

Two classes of dialogues were used. This
required two groups of 12 subjects each.
The text and the ambiguities to be solved
were the same for each group.

1.2.1 Text

Experimental materials

We designed a text that contained a set of
35 ambiguous sentences. The ambiguities
in the sentences were selected from
naturally occurring ambiguities in a corpus
of spontaneous conversation collected at
ATR [7, 8, 9]. The text itself was made up
of two different stories (Appendix I). The 35
ambiguities were distributed evenly over
the seven categories of ambiguities
described in Table 1, i.e., five examples of
each category.

Of the five examples in each category,
there were two sentences with easy
interpretations and three sentences with
hard ones. That is, “easy” interpretations
corresponded to the most frequent or most
salient interpretation of a given sequence of
words and “hard” interpretations
corresponded to an unusual, though
possible interpretation of a given sequence
of words. The “easy” interpretation tended
to be the sense that would pop up first in
someone’s mind for that sequence of words;
the hard one was a much less likely
interpretation. For example, the easy
interpretation of “I want to check in to the
hotel” is “I want to register at the hotel;”
the hard one is “I want to investigate the
hotel.”

The codes found in the text (Appendix 1)
give the abbreviation for the ambiguity type
followed by H for hard interpretation or E
for easy interpretation. The abbreviations
can be described as follows:

D Decoration “please exit by Exit 14.”
— exit through Exit 14

— exit in proximity to Exit 14.

PH | Phrasal Verb “Go over it carefully.”
— pass over,

—review.

CO | Coordination “Western bed and bath.”

— western bath,

— not western bath.

S Subordination | “a train ticket vendor.”

without a verb — train ticket,

— ticket vendor.

P Polysemy “story.”
— narrative,
— floor.
SV | Subordination | “You will see many taxis
with a Verb waiting.”

— the taxis are waiting,

—You are waiting.

SC | Syntactic class | “You can take a bus or taxi.”

—You can taxi,

—You can take a taxi.

Table 1. Description of the abbreviations for
the ambiguity types

The subjects were given a hard copy of
the text beforehand. They were first asked
to read it to themselves, trying to get as
clear an understanding of the stories as
possible. They were then asked to read the
text aloud.

When the subject read a sentence that
contained an ambiguity, the experimenter
caused a dialogue box to appear on the
subject’s screen. In the dialogue box was a
qguestion about that ambiguity which the
subject had to answer before moving on.
The subjects were invited to read the text
aloud slowly and carefully, trying to
understand and answer the questions
whenever they appeared. The experimenter
controlled the timing of the presentation of
the questions to the subjects.

1.2.2 Questions

There were two groups of subjects, each
group receiving a different type of
disambiguation question. The labeling of
the questions is given in Appendix Il. One
type of question had human-like or natural
phrasing and the other, more “machine-
like” phrasing. The human-like questions
were couched in a natural, relatively
verbose style, and the machine-like ones
were patterned on the type of phrasing that
we would be able to produce using the
disambiguation methodology proposed in
[1, 2]. Thus they were more compact,
somewhat more abstract, and less
descriptive. Both types of questions
concerned the same ambiguities and
intended meanings.



11.2.
2.1.

Recall that each class of ambiguity was
represented in the experiment by five
examples each. These examples had both
easy and difficult interpretations. Figure 4
illustrates the difference between the two
types of questions; subjects gave
significantly more correct answers in the
case of the easy examples.

Analysis

Statistical analysis

-V

The main point of Figure 4 is that we
were, in fact, correct in our assessment of
how difficult or easy the interpretations
were. Our intuitions that subjects would be
able to answer the easy interpretations
more accurately were borne out.

Figures 5 and 6 give us some insight
into how subjects reacted to the two
different types of disambiguation dialogues.
First of all, the only ambiguity class for
which there was a clear difference
between the two types of wording
was Syntactic Class. These
ambiguities were more difficult to
resolve given the “system” or
machine-like dialogue. We can see
this not only in the fewer correct
answers given for Syntactic Class
ambiguities (Figure 5), but also in
the greater number of incorrect

Figure 4. Average number of correct answers per
ambiguity category, for easy and hard interpretations.

answers (Figure 6).

The ambiguity classes seemed

fall into two categories
depending upon how accurately
subjects were able to interpret the
intended senses. Subordination
involving the Verb (SV), Phrasal
Verb (PH), Decoration (D), and
Polysemy (P) ambiguities seemed
to group together, receiving a
relatively high number of correct

Figure 5. Average number of correct answers per
ambiguity category, for “wordy” and “system” choices.

(and low number of incorrect)
answers. On the other hand,
subjects seemed to be less
accurate in resolving

Subordination (S), Coordination
(CO), and Syntactic Class (SC).
These received a relatively lower
number of correct answers and
higher number of incorrect
answers. These results give us a
rough indication of which types of
ambiguities are most accurately
resolved by subjects.

Figure 6. Average number of incorrect answers per
ambiguity category, for “wordy” and “system” choices.

Since subjects had the options both to
make a definite choice or to choose “no
answer,” we looked at the results for all
three possible outcomes: the subject chose
the correct response; the subject chose the
incorrect response ; and the subject did not
choose any response (“no answer”). The
results for each case are described below.

The “no answer” case is also
interesting. Figure 7, which
illustrates these results, shows a
difference between the *“wordy”
and “system” dialogues for the Phrasal
Verb, Subordination, and Coordination
categories of ambiguity. In the first two
cases, the “system” dialogues were more
difficult to resolve; subjects had a greater
number of “no answers” in those cases. For
Coordination ambiguities, however, the
“wordy” dialogue was more difficult to



respond to; subjects had greater number of
“no answers” in that case.

-
-0

Subjects often responded that being
interrupted was not a problem.
We suspect this was because
being interrupted was the point of
the experiment. They had agreed
to do the experiment, so they
weren't bothered by the
interruptions. This doesn’t tell us
much about what their reactions
would be in a “real life” situation.

11.3. Lessons learned &
recommendations

Figure 7. Average number of “no answer” responses

per ambiguity category, for “wordy” and “system”

choices.

In summary, then, only in the case of
Syntactic Class ambiguities was there a
real difference in subject performance
depending upon dialogue type; in this case
only, subjects responded to the human-like
dialogues more accurately. Overall,
subjects were able to respond relatively
more accurately to Subordination involving
the verb, Phrasal verb, Decoration and
Polysemy ambiguities, and less accurately
to  Subordination, Coordination and
Syntactic class ambiguities (regardless of
dialogue type). Subjects seemed somewhat
more confident in their ability to respond to
the human-like or “wordy” phrasings (as
measured by the number of “no responses”
given) with the notable exception of
Coordination ambiguities, which exhibited
the opposite trend.

2.2.

Subjects, as shown in Appendices 111 & 1V,
were asked to rate how easy it was to
answer the questions and to comment on
their choices for each type of ambiguity to
be solved. To remind them of the kind of
guestion they had been asked, two example
dialogue boxes were provided for each type.
They were also asked to make general
comments about the disambiguation
dialogues, the interruptions, resuming the
task after interruption and anything else
they wanted to point out.

Questionnaire

Subjects almost always responded to the
particular examples we gave them; they
could not generalize to the class of
ambiguities. In a way, this is natural; there
were often big differences among the
ambiguous sentences in terms of how
difficult they were.

3.1.

In the course of conducting the
pilot experiment and discussing their
impressions with subjects afterwards, we
learned a number of things that affected
the design of the next experiment.

Lessons learned

Subjects frequently commented on how
unnatural the text seemed to be. There
were three reasons why the text sounded
unnatural. First, it included actual spoken
English examples in written form,
surrounded by (made up) written context.
Transcriptions of spoken English often
sound unnatural, especially embedded in
written text. Second, some of the “hard”
interpretations were ones that, in real life,
only a computer would have trouble
understanding. In trying to motivate these
difficult interpretations, unnatural text was
produced. And third, there was a much
higher density of ambiguous sentences in
the text than would be found in real text or
speech.

3.2.

We made a number of changes to the
experimental format for the second
experiment based on our experience in the
pilot experiment. We realized that using
hard interpretations in the pilot experiment
was a mistake. It made the text sound
unnatural and made the task more difficult
for the subjects, clouding the real issue:
how well they could respond to the different
wordings of the dialogues.

We also changed the arrangement of the
screen so that subjects could check back to
the text to confirm their understanding of
the ambiguity involved. Subjects
complained that they could not do this in
the pilot; this was also an unnecessary
obstacle to the accomplishment of the task.

Recommendations



While the “no answer” option gave some
interesting results, it also made it difficult
to see trends in answering the questions
clearly. For that reason, we designed the
next experiment to be forced choice.

I1l. Second experiment
I11.1. Setting

1.1

For this experiment, the experimenter and
the subjects were separated, sitting on
either side of a partition. They
communicated through head sets
(microphone, headphones).

Experimental conditions
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Figure 8. Experimental setting.

The subject was asked to read aloud,
slowly and carefully, a text displayed inside
a text window (Fig. 9), and pause after
each sentence. The scrolling of the text
window was controlled by the experimenter
(i.e. the text windows of the subject and the
experimenter were synchronized).

The experimenter controlled
— the recording, on a DAT tape, of the
subjects’ reading,
— the scrolling of the text windows for
himself and the subject,
— the setting the subject participated in:

Ambiguity resolution

— Speech, Human (spoken, human-like
dialogues),

— Speech, Machine (spoken dialogues
that could have been generated
automatically),

— Text, Human (human-like text
dialogues),

— Text, Machine (text dialogues that
could have been generated

automatically).
— the presentation
written or spoken.
1.1.1 Presentation of the questions by
the experimenter

of the questions,

The presentation of the questions was
controlled through a palette made of
buttons. There was one button per question
to be asked. Once a button was released
the corresponding question was asked
(spoken or displayed in text on the subject
screen).

With the text questions, the answers
were recorded in a text file. A button at the
top of the button palette was used to create
and open this file (one per subject). A
button at the bottom of the palette was
used to close the file.

In the case of the spoken questions, the
answers were recorded on tape. Thus the
experimenter only had to present the
guestions.

1.1.2 Presentation of the questions to
the subject

The written questions were displayed in a
dialogue box presenting an ambiguous
utterance and two possible
interpretations. When a
guestion was presented to
be answered, the
background color of the text
turned from white to gray,
as shown in Figure 9.

The spoken questions
were prerecorded on the
subject workstation. When

ing utterance may have several meanings:

a question was to be asked,
the corresponding sound file

was played by the
experimenter.

Figure 9. Subject’s screen, text & dialogue box



1.2.

Two classes of dialogues and two
modalities were used. This required four
groups of subjects; there were fifteen
subjects in each group. The text and the
ambiguities to be solved were the same for
each group.

1.2.1 Text

Experimental materials

The text to be read was entirely made up,
that is, it didn't contain examples from the
“real” corpus as in the pilot experiment. It
consisted of three different stories and
contained 35 ambiguous sentences, five in
each category of ambiguities described in
the Table 1. The whole text is given in
Appendix V where the ambiguities are
boldfaced.

1.2.2 Questions

Two sets of questions were prepared: one
human-like, i.e., as if a human were
explaining the ambiguities, and one
machine-like, i.e., as if the system were
generating the explanations, similar to
those in the pilot experiment. The contents
of the textual and spoken dialogues were
the same. The presented rephrasings are
given in Appendix VI.

111.2. Results

The actual answers given by the subjects
are shown in Appendix VII. Below we
discuss the answers given for each dialogue

type.
2.1.

We observed a high rate of success for the
subjects, except for the question about the
coordination phrase containing the word
“children;” this received seven correct
answers and eight wrong answers. It seems
we have a case here in which subjects did
not use the text to choose an interpretation
but based their decisions on their own
convictions. One subject said “of course you
will be helping all the children.” Moreover,
the wrong answers were not affected by the
gender of the subject (five males and three
females).
2.2,

The answers to the coordination ambiguity
containing “children” were very good. This
may have been because of the modality,
which more or less obliges the subject to
choose the right interpretation “on the fly.”

Textual human-like dialogues

Spoken human-like dialogues

Once the first interpretation is chosen, the
subject is less receptive to the second one.

The result for the question about “Tom
telling Bill he had had a terrible time that
day” is poor (eight correct answers and
seven wrong). The results for the same
guestion are excellent in the other settings.
Maybe it was difficult to understand the
difference between the rephrasings.

2.3. Textual machine-like

dialogues

The ambiguities containing “taxi” and
“professor” may have been a little difficult.
On the other hand, we have a real problem
with the ambiguities containing “school”
and “apples”. Almost all the subjects were
asked by the experimenter about their
understanding of these sentences and they
all understood the intended meaning. Thus,
the rephrasings did not effectively capture
the intended meaning.

2.4. Spoken machine-like
dialogues
The ambiguities containing “taxi” and
“professor” seemed less difficult in the

spoken machine-like dialogues than in the
textual machine-like condition.

The responses to the ambiguities
containing “school” and “apples” are also
more accurate in this setting. For both
guestions almost all the subjects (except
two) are in agreement with the intended
meanings.

For the resolution of the ambiguity
containing “school,” the technique is the
same as the one used for the other
ambiguities of this type. The problem of
interpretation of the wording used here may
be linked with the representation people
have of “the French style of cooking.”

For the resolution of the ambiguity
containing “apples” we used a slightly
different technique than for the other
ambiguity of the same kind, “Flying planes
can be dangerous.” For the “apples”
ambiguity, the interpretations were labeled
as follows: A — some eat apples, B — some
are (eating apples). To be consistent with
the interpretations for “planes,” the
labeling should have been: A — some are
masticating apples, B — some are (eating
apples). With this revised labeling the right
interpretation may have been easier to
understand. It should also be said that the



intonation of the second rephrasing for
“apples” was similar to the natural
intonation for saying that “people were
eating apples.” This is why this choice was
unanimously chosen by the subjects.

111.3. Analysis

The analysis of the collected information is
divided in three parts: statistical analysis,
behavioral analysis, and the post-
experiment questionnaire analysis.

3.1.

3.1.1 Analysis of data actually
collected

Statistical analysis

If we use the actual answers collected, the
basic result is that the difference between
the responses to the human-like dialogues
and those to the machine-like dialogues is
significant (p<.05; Figure 9). This is
affected by the two questions (those with
“school” and with *“apples”) which were
problematic in the machine setting. We will
see in another analysis below that the
difference is not significant.

It appears that in both machine-like and
human-like phrasings, the performance of
the subjects tend to be better with text
guestions, but we can’t draw any definitive
conclusion since the differences between
spoken and textual dialogues are not
significant.

Figure 9. (Actual data) analysis
3.1.2 Filtered analysis: ambiguities
containing “school” and “apples”
excluded from machine-like
dialogue results

Because of the questions raised above
about the appropriateness of the dialogues
for the ambiguities containing “school” and
“apples,” we also analyzed our results

those
the

excluding the questions about
ambiguities from the results for
machine-like dialogues.

In this case there is no significant
difference between the subjects’
performance in the machine-like dialogue
settings and in the human-like dialogue
settings (Figure 10).

Subjects seem to show  better
performance for textual dialogues over
spoken dialogues for the human-like
phrasings; however, there is no difference at
all between text and speech for the
machine-like phrasings. Again, the
differences are not significant so no
definitive conclusion can be drawn.

T
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-

Figure 10. (Filtered Data) analysis

3.1.3 Projected analysis: ambiguity
containing “school” excluded from
machine-like dialogue results and
results for ambiguity containing

“apples” corrected

In this third way of looking at the data, we
excluded results for the ambiguity
containing “school” from the results for the
machine-like dialogues and adjusted the
answers to the question about “apples”
according to what we conjecture the
answers would have been if the question
had been labeled correctly. In this third
case, there is again no significant difference
between the results in the machine-like and
human-like dialogue settings (Figure 11).

In this analysis, the results for spoken
and textual dialogues were different for the
machine-like and human-like phrasings.
The difference is again not significant; thus
no definitive conclusion can be drawn.



Figure 11. (Projected data) analysis
3.2

The behavior of the subjects can be
evaluated according to several parameters
that were pertinent to the task.

Behaviors

3.2.1 Lecture speed and pause length

The subjects’ reading speed and pause
duration between the sentences differed
widely from one subject to another.

The experimenter did not explicitly ask
the fast subjects to slow down but rather
let them realize that they were reading too
fast for the system by presenting the
disambiguation  question after  the
beginning of the sentence following the
ambiguity. Subjects eventually
accommodated slightly by reducing their
speed somewhat.

There was marked accommodation and
slowing down of the speech of the subjects
in the spoken settings. The slow speed of
the speech used in the spoken
disambiguation questions may have
influenced the subjects.

3.2.2 Use of the “repeat” option

In the spoken settings, subjects were able

to ask for the disambiguation question to

be repeated. However, the repeat option

was very infrequently used:

— 17 times in the spoken human setting
over 525 questions, namely 3.24%;

— 19 times in the spoken machine setting
over 525 question, namely 3.6%.

3.2.3 _Answer time

The time that subjects took to answer the
guestions was very different from one
subject to another. The tapes have not been

analyzed yet so no specific data are
available at this time.

3.2.4 Comfort with the task

The subjects were very comfortable with the
task and self-confident about their
answers. They reported that the task was
easy to carry out.

3.3.

Each subject was asked to answer a post-
experiment questionnaire (cf. Appendix
VIII). Here are some of the results, with
short comments. The abbreviations in the
first column of the Tables are as follows:
TH, “textual, human-like;” SH, “spoken,
human-like;” TM, “textual, machine-like;”
SM, “spoken, machine-like.”

Questionnaires

3.3.1 About the ease of answering

Very Quite | Easy Fairly | Confusing
Easy Easy Easy

TH 2 2 4 8 1

SH 6 3 7

™ 4 3 4 3 6

SM 3 3 3 8 2

Table 2. The ease of answering

The questions were thus easy to answer.
Only 15% of the subjects felt that the
answers were difficult.

3.3.2 Recommendations to make the

questions easier to understand

P
c
3

Proposal

TH More context in the question
Better distinction between items

SH Less monotonous voice
Shorter questions

Written choices

Be asked about my own text

™ More context

Wordier choices

Brackets + bold for emphasis
User-proposed meaning
Grammar markers

Rl P, PN WP P OR[N R

SM | Example sentences instead
of intonation & pauses

Shorter questions

Use of intonation

More detailed explanation available
with

N N P W

Choice on the
brackets

screen




Table 3. Proposals from the user

In the spoken situations, several
subjects (three) felt that they would have
preferred to be asked questions in a written
setting. That is a small number, but it
shows that several settings could be
available for the user to choose among.

In the spoken situation the meta-
labeling to present the question should be
as short as possible and intonation may be
used more.

In the text machine situation,
typography may be used as a complement
to the bracketing to show the emphasis.

3.3.3  Strategies

P
c
3

Strategy

TH — Use of the context

— Substitution in the sentence

SH — Use of the context

— Substitution in the sentence

™ — Use of the context

— Substitution in the sentence

SM — Use of the context

N b WO NN~

— Substitution in the sentence
Table 4. Strategies used by the subjects

Substitution and use of the context are
the most used techniques in all settings.

3.3.4 Predictability & recognition of

patterns
Predictability &
recognition
TH 3
SH 3
™ 2
SM 5

Table 5. Predictability of the questions

Some of the subjects were able to tell us
how predictable the questions were,
according to several syntactic patterns. We
would have liked their number to be bigger
but this does indicate that there are
discernible patterns in the disambiguation
process.

IV. Conclusion & perspectives

If we allow for the problematic questions
concerning items with  “school” and

“apples,” we see that there were no
significant differences according to the style
(machine, human) of the presentation of the
disambiguation dialogues, and no
significant differences according to the
modality (spoken or textual). The former
result is essential to the success of an
automatic interactive disambiguation
program. We have seen that subjects are

able to interpret the dialogues when
presented in human-like, i.e., natural,
phrasing, but it is not likely that

automatically generated dialogues can be
so natural. Therefore, it is critical that
users be able to interpret the type of
dialogues that machines are likely to be
able to generate. The results reported here
show that this is indeed the case.

We also investigated whether spoken or
textual dialogues would be easier to
understand. This is a design question; it
affects how an automatic system will be
designed, but is not crucial to the system.
The results found here, as well as
comments made by some of the
participants about wanting to have text
instead of speech, suggest that one design
feature for an interactive disambiguation
system should be the option for users to
choose in which modality they would like to
have the dialogues presented. According to
our  results, both modalities  are
understandable.

Although the “repeat” option was not
extensively used in the spoken setting, it is
still necessary to include it for cases where
users cannot understand the dialogue after
the first hearing. Other suggestions made
by the subjects can be easily implemented.
For example, more of the context of the
ambiguity can be included in the dialogue;
this would also support the most frequent
strategy used by the subjects in
determining their responses, i.e., the use of
context. In addition, spoken utterances can
be made shorter and faster. How best to
use intonation in the spoken presentation
of disambiguation dialogues is an open and
interesting question.



It will be also necessary to run an
experiment using as a textual support a
text provided by each subject himself. This
may be the only way to have a better
analysis of the interactive disambiguation
methodology we have proposed.
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Appendix I: Text read by the subjects in the pilot experiment

I will be giving you information about traveling to the conference center and about various sightseeing spots in Kyoto. First,
1 will tell you about travel options and later I'll tell you about sightseeing. So let me tell you what to do about traveling now.
SVE If you will be coming by Shinkansen, please be sure you have all your luggage with you and check your seat number
before you leave the train. Then exit out from the Shinkansen. PHH Once you do that, you will walk down the platform
toward the exits. On your left will be the offices where you can buy tickets for the special express trains, the bullet train, or
tourist charter trains. Walk past that train ticket vendor. SE Then look for your exit. The exits have either names, such as
South Central, or numbers, such as Exit 3. They are clearly marked above the exit door. So you should be able to see the sign
saying the exit with the number, or the name. COH Follow the signs for Exit 14. At this point, you are on the lowest level of
the station. Please take the escalators up. As you go up, you will reach one level that is built like a set of bleachers, in steps,
and then two platforms that are level. You can catch a taxi at the second level platform. SCH When you arrive at this
level, there will be additional signs for Exit 14. The exit you want to take is the South Central, right next to Exit 14. So, please
exit by Exit 14, through South Central. DH Once you are at this platform, please continue through the main doors of the station
which should be directly in front of you. At this point, you must be careful of your luggage. If you have a large suitcase, it may
be difficult to get out of Kyoto Station. PHH If you have trouble getting through the door with any large luggage, there is a
special luggage exit, one door to your left. You should have no trouble with your luggage if you just take that one door to
your left. SCE You will have to go over a drainage conduit cover embedded in the floor of the station just past the exit. Itis a
little bumpy, and your luggage wheels may get caught, so you may want to be sure to go over it carefully. PHH Now, once
you are out of the station, you have several options for getting to the conference center. You can take a subway, but it is a bit
complicated. Most of our customers prefer to taxi to the conference center. | will assume that you would also prefer to taxi,
though you could take a bus or taxi. SCH Once you have left Kyoto station by Exit 14, you should see the taxi stand directly
in front of you. The taxis wait here in line to take each customer in the order that they come out from the station. You will see
many taxis waiting. SVE Walk to the front of the line and you will see a sign that says "boarding area.” This is the area
where you get on the taxi. PHE. There are a number of different kinds of taxis and they will be different colors. The red
ones are taxis from the conference center. Just tell the driver of a red cab where you want to go, and the trip should take you
five minutes by taxi from the conference center. SH Be sure to take a red cab. Once taxis get to the conference center, all
other taxis must turn left and stop in a lot that is a little far from the center entrance. However, the red taxis don't have to turn
left, they come right, to the front of the center. PH Because these are special conference center taxis, the conference center
will pay part of the cost of the taxi. Please inquire at the conference information desk to find out the cost of the taxi to you and
the cost of the taxi to the conference center. DH The conference information desk can also help you with information
about your return. Please consult them to help you make reservations to take the taxi back. PHE

The area around the conference center is rich with cultural sights. There are numerous shrines and temples and the
famous castle, Nijo Castle. The conference information desk can also help you with transportation to these temples or castles
like Nijo. COH Most conference goers will not leave immediately after the conference. If you are free on the day after the
conference, perhaps you would like to join the sightseeing tour arranged especially for conference participants at that time.
Please notify the desk if you would like to take part in this tour the day after the conference before you leave. SE Or you
might like to arrange your own sightseeing. Although many taxi drivers in Japan speak English, not all of them do. Therefore,
you may require help with communicating with your taxi driver. Please just ask anyone at the conference information desk.
They know what to say and can help you with where you should tell the taxi to go. DE

If you do not wish, for some reason, to come to the center by taxi, please refer to the conference packet you received when
you sent in your pre-registration. In it you will find a brochure. Consult it if you want to look at another method of travel. PH
There are trains from the eastern terminal of the subway, or buses from Kyoto Station itself which can get you to the conference
center. Please read the brochure concerning taking a train or bus from the Station. COH

| represent a travel service company. We specialize in helping visitors to Kyoto make arrangements for their stay here.
We understand that you are coming to Kyoto for a conference. And we'd also like to make such arrangements for you. DE
We have a number of agents, both human and mechanical. Our mechanical agents, or robots, can only display information for
you graphically. Among our speaking agents, we have some who are French, some who are German and some who are
English. | am an English speaking agent. SCH

To begin with, you have several options for making your arrangements. You can make a reservation through a foreign
travel agency, a Japanese travel agency or by calling the hotel itself. However, out of all these options, the most efficient one
will be calling us to make your arrangements. SCE Of course you may be calling some other places to help you as well.
We would like to know who else you are calling after you call us so that we can know who our competitors are. .For that
reason, we'd like to know where you are calling, from now. SVH The information | will give you may be rather complex.
We want to be sure that you fully understand it. So, please feel free to ask any questions you might have so that you can be
sure to get it down correctly. PE Now I'd like to give you some information about making reservations for your hotel. At
most Japanese hotels, you can make a reservation for a night including breakfast or for a night not including breakfast. The
price is thirteen thousand yen for a night not including breakfast and fifteen thousand for a night including breakfast. SH
Of course, hotels have rooms in both Japanese and Western styles. You can reserve a Japanese room with either a Japanese-
style or a Western-style bath. However, the western-style rooms only have western-style baths. If you reserve a western-
style room, it will have a regular western bed and bath. COE There are deluxe Japanese rooms available as well. These
look out on their own private gardens. Often these gardens have ponds with decorative carp. You could be eating your
Japanese style breakfast with fish outside your window. SVH We have a number of sizes of rooms to choose from also.
You can arrange to have a suite with one bedroom or a suite with two bedrooms. Just let us know if you'd like a single
bedroom suite or a double bedroom. SH Some hotels have extensive recreational equipment. The Miyako, for instance, has
an Olympic size swimming pool where many guests swim laps for exercise, and a gym complete with weights and exercise
bicycles. You might enjoy staying at such a hotel where there is a swimming pool and also a gym where you can train.
COE

Once you have chosen the hotel you'd like to stay in, we will handle your reservation, but we require a deposit. The deposit
must be in yen, and it must be made by postal money order or by bank transfer. No cash or credit cards, please. Although you
cannot make the deposit with a credit card, you can pay the final bill with a credit card. If you would like to pay the final bill with
your credit card, we will need to see your credit card before you register. For that reason, please let us have the deposit with
your credit card. DH Because we are particular about our clients, we assume our clients are particular, too. For that reason,
you will have an opportunity to check out the hotel and be sure that it is satisfactory before you register. Please let us know
when you would like to check out your hotel. Most guests plan to check out the day before they register. PH




Or, if you would rather make your own reservation, you can do that, too. Right next to the conference center where your
conference is being held is a Tourist Information and Hotel Reservation Office with a number of stories. PE They can help
you make reservations for hotels anywhere in the city. So itis very easy for you to make a reservation for a hotel near the
conference center. SVH

Appendix |I: Labels of the dialogues presented in the pilot
experiment

Ambiguous phrases (in bold) and proposed interpretations in both human-like and

machine-like phrasings for the pilot experiment.

Human

Machine

let me tell you what to do about traveling now
let me tell you now about traveling
let me tell you about your forthcoming travel

let me tell you what to do about traveling now
now, let me tell you what to do about traveling
let me tell you what to do about (traveling now)

exit out from the Shinkansen
to out of the Shinkansen area
to exit the Shinkansen itself

exit out from the Shinkansen
to leave from the Shinkansen
to leave the shinkansen

that train ticket vendor
someone selling train ticket
someone selling tickets to buy a train

that train ticket vendor
that vendor for train ticket
that ticket vendor for train

the exit with the number, or the name
the name
the exit with the name

the exit with the number, or the name
(the exit with the number) or (the name)
(the exit with the number) or (the exit with the name)

level
the platform is on the second level
the platform itself is level

level
a platform that is (second level)
a (second platform) that is level

exit by Exit 14, through South Central
get out near Exit 14
get out through Exit 14

exit by Exit 14, through South Central
exit next to Exit 14
exit through Exit 14

to get out of Kyoto Station
to get yourself out of Kyoto Station
to take something else out of Kyoto Station

to get out of Kyoto Station
to leave Kyoto Station
to get (out of Kyoto Station)

that
go through that door to your left
take that through the door to your left

that
take (that one door) to your left
take (that) one door to your left

go over it carefully
look it over and consider it carefully
walk or move above and over carefully

go over it carefully
to examine it carefully
to go (over it) carefully

taxi
you could take a bus or a taxi
you could take a bus or you could taxi

taxi
you could take a taxi
you could taxi

you will see many taxis waiting
while you are waiting, you will see many taxis
you will see many taxis that are waiting

you will see many taxis waiting
waiting, you will see many taxis
you will see many (taxis waiting)

get on the taxi
actually climb into the taxi
arrive at somewhere on the taxi

get on the taxi
board the taxi
get (on the taxi)

by taxi from the conference center
the trip is five minutes from the conference center
the taxi is the conference center's property

by taxi form the conference center
from the conference center, five minutes by taxi
by (taxi from the conference center); five minutes

right
on the right side, not on the left
straight there; no detour

right
opposite to the left
directly

the cost of the taxi to the conference center
the taxi is going to the conference center
The conference center will pay for the taxi

the cost of the taxi to the conference center
the cost of the taxi towards the conference center
the cost of the taxi in case of the conference center

take the taxi back
take the taxi and return it
take the taxi and go back

take the taxi back
return the taxi
take the taxi (back)

these temples or castles like Nijo
these temples
these temples like Nijo

these temples or castles like Nijo
(these temples) or (these castles like Nijo)
(these temples like Nijo) and (these castles like Nijo)

the day after the conference before you leave
it the day before you leave

it the day after the conference which is right before you leave

the day after the conference before you leave
(the day before you leave) after the conference
the day after (the conference before you leave)

where you should tell the taxi to go
where you should speak
where the taxi should go

where you should tell the taxi to go
at what place you should tell the taxi to go
to what place you should tell the taxi to go

look at
actually looking with your eyes
think about or think over

look at
to see
to consider




atrain or bus from the station
the bus only is from the station
the train and the bus are from the station

atrain or bus from the station
(a train) or ( a bus from the station)
(an train from the station) or (a bus from the station)

arrangements for you

the arrangements are for you

the arrangement are made on your behalf, possibly by someone
else

arrangements for you
arrangements appropriate to you
arrangements instead of you

speaking
someone who speaks English
someone who is English and who is speaking

speaking
an agent that is (English speaking)
A (speaking agent) that is English

calling

the most efficient option will be to call us to make the
arrangement

the most efficient person will be calling us to make the
arrangement

calling

the most efficient one (will
arrangement

the most efficient one (will be) calling us to make the
arrangement

call) us to make the

where are you calling from now
where are you calling from at this point of time
from now, where are you calling to

where are you calling from now
now, where are you calling from
from now, where are you calling

get down
to make sure something is put down
to get a complete understanding

get down
to lower
to understand

fifteen thousand for a night including breakfast

fifteen thousand for a night which happens to also include
breakfast

fifteen thousand for a particular kind of night which includes
breakfast

fifteen thousand for a night including breakfast
including breakfast, fifteen thousand for a night

for (a night including breakfast), fifteen thousand

awestern bed and bath
a bath
a western bath

awestern bed and bath
(a western bed) and (a bath)
(a western bed) and (a western bath)

You could be eating you Japanese style breakfast with
fish outside your window
your Japanese breakfast includes fish

the fish are outside the window

You could be eating you Japanese style breakfast
with fish outside your window

outside your window, you could be eating you Japanese
style breakfast with fish

with fish outside your window, you could be eating you
Japanese style breakfast

a double bed-room
two bedrooms
a room with a double bed

a double bed-room
a double (bedroom)
a (double bed) room

a swimming pool and also a gym where you can train
a swimming pool
a swimming pool where you can train

a swimming pool and also a gym where you can train
(a swimming pool) and (a gym where you can train)

(a swimming pool where you can train) and (a gym where
you can train)

the deposit with your credit card
use your credit card for the deposit
let us have your deposit and your credit card

the deposit with your credit card
the deposit using your credit card
the deposit and your credit card

check out check out

to settle the bill and leave the hotel to pay and leave the hotel
to look into or investigate something to verify

story story

like fairy tales or legends narrative

different levels or floors floor

it is very easy to make a reservation for a hotel near the
conference center

the reservation takes place near the conference center

the hotel is near the conference center

it is very easy to make areservation for a hotel near
the conference center

near the conference center, it is very easy to make a
reservation for a hotel

it is very easy to make a reservation for (a hotel near the
conference center)

Appendix 111: Questionnaire for the human-like dialogue boxes, pilot

experiment

Experiment with Disambiguation Dialogues:
Evaluation questionnaire

Your name:

Below we’ve listed examples of each of the types of disambiguation you did. Please rate

each type (one number only):
1 easy to answer

2 had to think, but then the answer was clear
3 had to think about it and was still unsure




4 really doubtful about the answer
5 completely impossible to answer

After each one rated 3 or over, please comment on why you think you had some difficulty

(multiple answers are fine).

OO w>»

the example
E other (please explain)

couldn’t tell from the text which meaning was intended

couldn’t understand the meaning of the choices in the dialogue box
both choices in the dialogue box seemed the same

could understand the dialogue box, but couldn’t see how it related to

For each question, please, circle your choice.

Polysemy
Arshigar ity _ Amhigaily
Ths FClorng sl Feses S el pOs=si D mEanings Thie Poliorin g sl Feses S endl possinia maanigs
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Phrasal verb
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Coordination

Al ko gy

*
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Chioose the noht one
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Decoration

Arnigaily

Araigiiy

The holiorng phisssa s 58 veral possibk namranaions
W gl ol 1P D e he Gonlenence cantar

e Ll nghil ore
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Other questions

In general, how did you feel about the following (answers might be like “fine,”
“irritated,” “confused,” etc., with elaboration if possible):
— The disambiguation dialogues:
— Being interrupted to disambiguate:
— Resuming the task after disambiguation:

Do you have any more comments or suggestions about the design of a disambiguation

module? (you can use the back of the sheet)

Appendix 1V: Questionnaire for the machine-like dialogue boxes,

pilot experiment

Experiment with Disambiguation Dialogues:
Evaluation questionnaire

Your name:




Below we've listed examples of each of the types of disambiguation you did. Please rate

each type (one number only):
easy to answer

abh wdNPE

had to think, but then the answer was clear
had to think about it and was still unsure
really doubtful about the answer
completely impossible to answer

After each one rated 3 or over, please comment on why you think you had some difficulty

(multiple answers are fine).

A couldn’t tell from the text which meaning was intended
B couldn’t understand the meaning of the choices in the dialogue box
C both choices in the dialogue box seemed the same
D could understand the dialogue box, but couldn’t see how it related to
the example
E other (please explain)
Polysemy
ity — Amaigaily
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Decoration
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Other questions

In general, how did you feel about the following (answers might be like “fine,”
“irritated,” “confused,” etc., with elaboration if possible):

— The disambiguation dialogues:
— Being interrupted to disambiguate:
— Resuming the task after disambiguation:

Do you have any more comments or suggestions about the design of a disambiguation
module? (you can use the back of the sheet)

Appendix V: Text read by the subjects in the second experiment

Bill had to go to the library to get a book. But he didn’t want to have to pay the cost of the taxi to the library.D So he
decided to drive himself. However, he wasn't sure how to get there, so he called his friend Tom. Tom gave him the directions
over the telephone and told Bill to take them down PH carefully. Tom told Bill to go by the highway D, and then get off at the
Charles Street exit. But Bill told Tom that he hated taking the highway; the cars and the trucks drove so quickly and made so
much noise. He especially didn't like all the noisy cars and trucks CO. So Tom gave him different directions, using a much
longer route so that he could avoid the highway. The directions were so complicated that they had to go over them PH twice
before Bill understood. They talked about an hour D before they were finished.

The next day, Bill drove to the library. He found the sign Tom had told him about--the sign in front of the gas station
with the red roof. S He looked to the left, as Tom had told him to, and there he saw the library building with a number of
stories P. On the third floor, he found the book that he wanted, but the librarian was nowhere to be seen. Bill decided to go




home, but he met the librarian as he was leaving SV. He signed out the book and took it home with him. The trip took him all
day, and he was exhausted when he got home. He called Tom and told him he had had a terrible time that day SV.

There was going to be a big Medieval Arts festival that night in the nearby city of Newton, and Susan really wanted to go.
She didn’'t have a date P to go to the festival, though, so she wondered what to do. Finally she thought she might call up her
Old English professor S and see if he wanted to go with her. He hadn't heard about the festival and told her that he would
look into it PH. He called back an hour later to say that he had talked to a friend about it and that it sounded quite interesting.
He heard that everything there would be medieval: medieval entertainment and medieval food and drink CO. He agreed to
pick her up at 8:00, so she started getting ready.

She searched through her closet for something appropriate to wear. She found a cape, but she also wanted a long dress
that would match it. Finally she found a dress that would go with P the cape. They both were made from velvet and the cape
had a feather collar. She put on the dress and the cape with the feather collar CO and waited for her professor. He arrived
with a bottle of wine from France SV, so they had a glass of wine before they left.

The festival was easy to find--the area it was in was brightly lit and the music could be heard from a long way off. It was a
warm night, so she deposited her cape with the coat check clerk D and she and the professor went to see what there was to
eat. The food stalls were lined up along the river under a string of white lights, so they headed for the bank P. There they found
a wide variety of foods available. It was early, so some of the stalls weren't quite open, but they found one that advertised a
special French style of mutton. The professor admitted that he was quite fond of the French school of cooking S and so they
went to see if they could get some mutton stew. The lamb did look ready to eat D, so they ordered a dish to share between
the two of them. The stew also contained chestnuts and cranberries, and was delicious. They enjoyed walking along the river
eating their mutton stew with cranberries. SV

They were still hungry, so they continued to wander among the food stalls. Other people were also strolling along the river.
Some were eating cakes and some were eating apples SC. But soon they got tired, so they walked back to the entrance,
picked up her cape, and went home.

Itis London, 1943. People’s lives are disrupted daily by the air raids. But they still try to carry on as if everything were
normal. Joe was doing research in using thin film for information storage before the war; now he uses his knowledge to help
the war effort. He works as a thin film technologist S in a research university.

Every day, he gets up, washes his face and dresses SC as if life were usual. He tries to help out around the house as
much as he can. Food is hard to get, but potatoes are always available. Luckily, he likes potatoes and cooks SC a lot so that
his wife can have a break. He and his wife work hard to keep their house clean after each bombing run that affects their
neighborhood. They wash the floor and dust. SC

Joe’s wife also helps the war effort. She goes every day to a nearby school which has been turned into a shelter for the
homeless. There she takes care of children and aged people who don’t have a home. CO

Joe’s son Georgie plays “guard;” he takes his Dad’s binoculars and watches out his bedroom window to see if any planes
come flying over. Once he saw a plane with the binoculars SV. His Daddy told him that flying planes can be dangerous
SC, so he ran to tell his parents. They shut the dog up P in the basement so that he wouldn'’t run out into the yard, and they
all went down there themselves, too. Georgie asked why they had to go into the basement, but Joe didn’t want to scare him, so
he decided to just brush it off and not to go into it PH too much. “Take it from me PH, Georgie,” said his father, “this is the
safest place to be.”

The family tries to do something nice each weekend. Joe’s wife makes a picnic lunch with whatever is available at the
time--any kind of bread and cheese that they can get CO. They are a little afraid to go too far away from a shelter, so they
try to find a picnic place near a house with a basement S where they can go if there is any trouble. They lead as happy a life
as they can under the circumstances.

Appendix VI: Labels of the dialoques presented in the second
experiment

Human

Machine

the cost of the taxi to the library
the cost of the taxi that is going to the library
the cost of the taxi that will be paid by the library

the cost of the taxi to the library
the cost of the taxi towards the library
the cost of the taxi for the library

take down
record in writing
move something to a lower level

take down
record
take downwards

go by the highway
take the highway to go there
go by the side of the highway

go by the highway
go via the highway
go next to the highway

noisy cars and trucks
noisy cars and not necessarily noisy trucks
noisy cars and noisy trucks

noisy cars and trucks
(noisy cars) and trucks
noisy (cars and trucks)

go over
pass or move over
do again for practice

go over
pass over
review

talked about an hour
the discussion concerned an hour
the discussion took an hour

talked about an hour
(talked about) an hour
talked (about an hour)

the sign in front of the gas station with the red roof
the sign has a red roof on it
the gas station has a red roof on it

the sign in front of the gas station with the red roof
the sign with the red roof
the gas station with the red roof

stories
floors in a building
tales or narratives in books

stories
floors
narratives




he met the librarian as he was leaving
Bill was leaving when he met the librarian
the librarian was leaving when Bill met him

he met the librarian as he was leaving
Bill was leaving
the librarian was leaving

he told him he had had a terrible time that day
he told him on the same day, that he had had a terrible time
he told him that that day had been terrible

he told him he had had a terrible time that day
that day, he told him he had had a terrible time

he told him (he had had a terrible time that day)

date
day on the calendar
social engagement with someone

date
day
engagement

Old English professor
a professor who teaches Old English
an English professor who is old

Old English professor
(Old English) professor
old (English professor)

look into
try to find out about
look into the inside of

look into
investigate
look inside

medieval food and drink
medieval food and not necessarily medieval drink
medieval food and medieval drink

medieval food and drink
(medieval food) and drink
medieval (food and drink)

go with
match or suit color or style
go somewhere in the company of

go with
match
accompany

the dress and the cape with the feather collar

the dress with the feather collar and the cape with the
feather collar

the dress with no feather collar and the cape with the feather
collar

the dress and the cape with the feather collar
the dress and (the cape with the feather collar)

(the dress and the cape) with the feather collar

he brought a bottle of wine from France
he brought a bottle of French wine
he himself brought some kind of wine from France

He brought a bottle of wine from France
He brought a bottle of (wine from France)
from France, he brought a bottle of wine

she deposited her cape with the coat check clerk

she deposited her cape and the coat check clerk together
somewhere

she gave her cape to the coat check clerk to take care of

she deposited her cape with the coat check clerk
she deposited her cape and the coat check clerk

she deposited her cape to the coat check clerk

bank
the land along the side of a river
a place where people deposit and borrow money

bank
river side
financial institution

French school of cooking
cooking in the French style
the school of cooking located in France

French school of cooking
(French school) of cooking
French (school of cooking)

The lamb did look ready to eat
The lamb is going to eat
The lamb is going to be eaten

The lamb did look ready to eat
The lamb eats
The lamb is to eat

eating their mutton stew with cranberries
eating their mutton stew that has cranberries in it
eating their mutton stew in the company of cranberries

eating their mutton stew with cranberries
eating (their mutton stew with cranberries)
with cranberries, eating their mutton stew

some are eating apples
some are consuming apples
some are the kind of apples that can be eaten

some are eating apples
some eat apples
some are (eating apples)

thin film technologist
a technologist who is a specialist in thin film
a film technologist who is thin

thin film technologist
(thin film) technologist
thin (film technologist)

he washes his face and dresses
he washes his face and he washes his dresses
he washes his face and he dresses

washes his face and dresses
washes (his face and dresses)
(washes his face) and dresses

he likes potatoes and cooks
he likes potatoes and he likes cooks
he likes potatoes and he cooks

he likes potatoes and cooks
he likes (potatoes and cooks)
he (likes potatoes) and (cooks)

They wash the floor and dust
They wash the floor and they wash the dust
They wash the floor and they dust

They wash the floor and dust
They wash (the floor and dust)
They (wash the floor) and (dust)

children and aged people who don’t have a home
children who don’t have a home and aged people who don't
have a home

any kind of children, and aged people who don’t have a
home

children and aged people who don’t have a home
(children and aged people) who don't have a home

(children) and (aged people who don't have a home)

he saw a plane with the binoculars
using binoculars, he saw a plane
he saw a plane that had binoculars on it

he saw a plane with the binoculars
with the binoculars, he saw a plane
he saw (a plane with the binoculars)

flying planes can be dangerous
it can be dangerous to fly on or operate planes
planes that are flying can be dangerous

flying planes can be dangerous
using or operating planes can be dangerous
(flying planes) can be dangerous




shut up shut up
to close something or someone into a room close up

to make someone stop making noise make quiet
go into it go into it
explain it in more detail explain it
go inside of something enter it

Take it from me
take it away from me
take my advice

Take it from me
remove it from me
believe me

bread and cheese that they can get
any kind of bread but only cheese that they can get
only bread they can get and cheese they can get

bread and cheese that they can get
bread and (cheese that they can get)
(bread and cheese) that they can get

a picnic place near a house with a basement
the house itself has a basement
the picnic place itself has a basement

a picnic place near a house with a basement
a picnic place near (a house with a basement)
(a picnic place near a house) with a basement

Appendix VI1I1: Results of the second experiment

Number of good answers

Question Class TH SH ™ SM
taxi D 15 13 10 13
takedown PH 15 15 14 14
goby D 15 15 15 15
noisy C 15 15 15 14
goover PH 15 13 15 15
talkabout D 15 14 14 14
sign S 15 15 14 15
stories P 15 15 15 15
leaving SV 15 15 15 15
told sV 14 8 15 14
date P 15 15 15 15
professor S 12 12 10 11
lookinto PH 15 15 15 15
medieval CO 15 15 15 15
gowith P 15 15 14 15
collar CO 15 15 15 14
wine sV 11 15 15 14
deposit D 15 15 15 15
bank P 15 15 15 15

school S 15 15 7 2
lamb D 15 15 15 15
cranberries sV 15 15 13 13

apples SC 15 15 4 0
technologist S 15 15 15 15
face SC 15 15 15 15
potatoes SC 15 15 15 15
floor SC 15 15 15 15
children CO 7 13 13 13
binoculars sV 15 15 15 15
flying SC 15 14 14 15
shutup P 15 15 14 15
gointo PH 15 15 15 14
takefrom PH 15 15 15 15
bread CO 14 15 14 15
picnic S 14 15 15 15

Table 6. Number of correct answers according to the question and the setting




Appendix VIII: Questionnaire for the second experiment

Post-Experiment Questionnaire

Please answer the following questions in as much detail as you can.

1. How hard or how easy was it to answer the questions?

2. Can you think of anything that would have made it easier to answer the questions?

3. What kinds of strategies did you use to answer the questions?



