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CHAPTER 1: INTRODUCTION

1.1 OBJECTIVE AND SUBJECTIVE MEASURES OF NOISE

Environmental noise can have serious negative effects on human health and quality
of life. Exposure to high levels of noise, for example, can cause hearing loss, tinnitus
and other hearing problems. However, the negative effects of environmental noise are
by no means limited to hearing. Environmental noise interferes with basic human
activities such as sleep, communication, and thought and thus has serious negative
effects on health, interpersonal relationships, work, and learning. The stress and
discomfort that an individual experiences as an immediate result of noise exposure is
compounded by the additional stress that results from lack of sleep, miscommunication,
impaired mental functioning and the myriad social and economic consequences of such
reductions in the individual’s ability to function properly. It should not be surprising,
therefore, that the stress caused by prolonged exposure to environmental noise can lead
to heart disease and other stress-related maladies [1].

In order to reduce noise and improve the health and quality of life in the community,
policy makers must implement regulations that are predicated on an answer to the
following question: How much noise is too much? Researchers have endeavored to
assist in the formulation of intelligent answers to this question by developing methods
for measuring noise levels and community responses to noise; objective measurements
of noise levels facilitate the scientific discussion of the “how much” part of the question
‘while subjective measurements of community response inform the discussion of what
might constitute “too much™ impact on the community.

Both kinds of measurement involve the simplification of a complex phenomenon
into a numeric level or rating. The objective, physical measurement of noise is
complicated because the human ear does not respond to all noise frequencies uniformly
and because noise is a temporal phenomenon. In other words, high-pitched noises and
low-pitched noises of equal energy are not necessarily perceived by human beings to be
equally loud and most noises that occur in the real world are not constant but begin and
end or wax and wane. The first measurement problem is solved by weighting; that is,
physical measurements are adjusted so that measures of the same level sound equally
loud to the human ear despite differences in pitch. In the study of environmental noise,
A-weighting is the norm. A-weighting approximates the loudness of tones relative to a



40 dB reference tone of 1000 Hz. There are several approaches to the second problem,
that of measuring the level of noises that change over time. One is to identify the peak
noise level (Lamax). Another method is to measure the percentage of time that noise
measurements are above a given level (Lan or Lan,1). A third method is to measure
the average A-weighted sound pressure level over a given period of time. This third
method, called Laeq, is the standard method of measuring noise in studies of
environmental noise.

Measuring the subjective community response to noise is even more complex than
objectively measuring noise itself because human beings respond to noise in many
different ways and the responses are affected by various factors. The extent of this
complexity is demonstrated by Guski et al in their discussion of the concept of “noise
annoyance” [2]. Guski et al divided definitions of “noise annoyance” into five types: 1)
noise annoyance as emotion; 2) noise annoyance as a result of disturbance; 3) noise
annoyance as attitude; 4) noise annoyance as knowledge; and 5) noise annoyance as a
result of rational decisions. The first type, emotion, refers to the immediate perception
that a noise is inherently unpleasant and to the emotions, such as fear, associated with
the noise source. Disturbance refers to the interference of noise in a wide range of
activities such as sleep, communication, relaxation, work and study. The extent and type
of disturbances depend in part on lifestyle and culture. Attitude is also important
because reactions to noise may be influenced by the attitude of the subject to the noise
source. If a noise source such as a highway, for example, is generally perceived
positively, the noise may be tolerated more easily. Knowledge is a component of
noise annoyance in that memories of noise situations and other knowledge about the
negative effects of noise méy increase sensiﬁvity. Finally, rational decisions made by
individuals may affect noise annoyance. If, for example, an individual chose to live in
a noisy environment because he or she judged the advantages of the environment to
outweigh the disadvantages associated with the noise, he or she might be more tolerant
of the noise.

Research on these and other dimensions of adverse reactions to noise must be
conducted in order to develop a more complete understanding of noise problems.
However, ultimately, policy makers require an overall measurement of negative impact
in order to determine whether a given level of noise is or is not “too much.” The concept
of “noise annoyance™ has special importance in noise research because of its potential to
provide such an overall measurement. As Guski et al have made clear, “noise
annoyance™ encompasses an extremely wide range of negative effects and perceptions.



In order to use the concept of “noise annoyance” to measure to the general negative
reaction of a community to noise, a method for producing a quantitative summary of the
strength of that reaction must be decided upon. In a seminal article published in 1978,
Schultz proposed a method of measuring the “percent highly annoyed” for this purpose
[3]. Schultz suggested that individuals who responded to a survey question about
noise annoyance by choosing either of the two highest categories of a seven-point scale
(the upper 29% of the scale) or one of the top three categories of an eleven-point scale
(the upper 27% of the scale) should be counted as “highly annoyed”. Measured in this
way, the percent of survey respondents whose answers to a question about overall
annoyance fell in the “highly annoyed” range may be interpreted as an indication of the
general level of negative community response to environmental noise. Since Schultz
published his article, various researchers have suggested changes or adjustments in the
method of determining the “percent highly annoyed” but the importance of the basic
concept has gained wide acceptance. Thus, “percent highly annoyed” as a measure of
negative community reaction is analogous to Laeq as a measure of the physical noise
level; whereas Laeq is the standard measurement of how much noise is present, “percent
highly annoyed” is gaining acceptance as the standard measurement of the extent of the
negative impact of the noise on the community.

A major obstacle to the establishment of “percent highly annoyed” as a standard
measurement of the impact of noise on a community is the lack of standardization in
noise annoyance questions. When there are differences in the wording of the question
stems or the labels used to identify different degrees on rating scales, one cannot know
whether the results reflect differences in the degree of the community response or
differences in the construction of the questions. A classic example how the wording of
a question can affect the responses it generates is sometimes referred to as the
“forbid-allow asymmetry.” In one study, when subjects were asked if speeches against
democracy should be “allowed” the number who expressed opposition to the speeches
was 25% higher than among subjects who were asked if such speeches should be
“forbidden.” According to Fields et al, similarly striking effects of wording
differences in questions about noise annoyance have not yet been identified but the
possibility that wording differences may cause significant differences in the responses
to noise annoyance questions cannot be ruled out [4]. In regard to the relationship
between the degrees of an answer scale and the labels attached to them, Fields cites a
study of time spent on television viewing in which subjects’ responses were
significantly affected by the range of choices presented; when the scale degrees were



labeled with higher numbers of viewing hours subjects tended to choose the higher
numbers more readily than when the range of choices was narrower. Thus, it is
conceivable that responses to hoise annoyance questions may be affected significantly
by the wording of the question, the manner in which the scales are labeled, or the
relationship between the label meaning and scale position. ’

1.2 THE STANDARDIZATION OF ANNOYANCE SCALES AND QUESTIONS

Several proposals have been made to address this problem by standardizing the
wording and scale composition used in English and Japanese noise annoyance surveys.
In regard to English-language surveys, Fidell et al [5], Levine [6], and Fields [7], have
presented arguments favoring the use of 5-, 7-, and 4-point scales respectively.
Similarly, Furihata et al [8] and the Committee of Social Surveys on Noise Problems of
the Acoustical Society of Japan [9] have recommended 7- and 3-point scales
respectively for use in the Japanese language. However, these proposals for
standardization were limited to either English or Japanese and did not address the
question of the comparability of scales between languages.

The first systematic effort to address the problem of comparability between
languages began in 1993, when the Community Response to Noise Team (Team 6) of
the International Commission on the Biological Effects of Noise (ICBEN) initiated a
project to develop standards for the construction of noise annoyance scales and
questions in multiple languages. The project resulted in the proposal of an two
English-language annoyance questions that may serve as models for questions in other
languages and the development of a procedure for constructing comparable scales,
which was implemented in parallel in nine languages [4].

The international comparison that the ICBEN initiative facilitates is important for
several reasons. Firstly, administering social surveys to large numbers of subjects is
extremely time-consuming and expensive. The facilitation of the comparative study of
community responses to noise vastly increases the data available to scientists for
research at little or no extra cost and thus improves research efficiency.

Secondly, international comparative research allows scientists to better determine
what aspects of a community response to noise are more-or-less universal and what
aspects seem to be unique to specific situations or cultures. For example, European
researchers have noted that noise caused by railways general elicits lower anndyance
responses that road traffic noise of the same Lag [10] [11] [12]. However, a similar



“railway bonus” is generally not observed in Japan [13] [14] [15]. Without the
advantage of international comparative research, European researchers might
mistakenly conclude that the “railway bonus” is a wuniversal phenomenon.
Contradictory evidence from Japan and other nations is leading to more research on the
specific mechanisms involved in the “railway bonus” that would not have been possible
without international comparison. This, in turn, promises to lead to a more complete
and accurate understanding of the European phenomenon. Over a century ago,
Durkheim wrote that “comparative sociology is not a special branch of sociology; it is
sociology itself” [16]. The same may be said of research on community responses to
noise; comparative research is essential to progress in the study of fundamental
questions.

Thirdly, as travelers cross national borders in ever greater numbers, it has become
increasingly difficult to regulate the noise associated with such travel as a purely
domestic matter. The international nature of the noise phenomena demands that
researchers be able to study community responses to specific noise sources as they cross
national and linguistic borders. This research, in turn, should inform efforts to regulate
noise across national borders.

As discussed above, the concept of “noise annoyance” is of particular importance to
the regulation of community noise because it has the potential to serve as the basis of
the primary general measure of the negative impact of noise. It is the recognition of
the importance of this general concept that led the members of ICBEN Team 6 to make
a broad conception of the concept of “annoyance” the foundation of their standardized
questions. It should also be noted, however, that use of the ICBEN Team 6 questions
in international research tends to further solidify the importance of this basic concept.
Most social surveys on noise are designed to investigate specific aspects of noise
problems (vibration, attitude toward noise source, interference with specific activities,
etc.) as well as the geperal level of annoyance caused by a particular noise source.
Standardization for the purpose of international comparison of the innumerable specific
questions that might be asked about various aspects of a community noise problem
would be extremely difficult if not impossible. Thus, the concept of “annoyance” may
be expected to take on additional importance in both research and regulation because it
is the basis of the only questionnaire items that can reasonably be expected to be
included on all or most social surveys on community responses to noise.

In sum, the standardization of social survey questions on noise annoyance in accord
with the ICBEN Team 6 recommendations holds great promise for the facilitation of



basic research and the more confident and precise interpretations of the “percent highly
annoyed” data produced by social surveys on community responses to noise. -

1.3 RESEARCH OBJECTIVES

The first objective of this study is to test a premise of the ICBEN scale label
determination method. In the method, the scales for each language are determined
using data obtained from a survey of subjects in the target language. The subjects are
required to select modifiers for 5- and 4-point scales from a pool of 21 candidate
modifiers and to evaluate the intensity of each modifier. A key premise of this method
is that cultural and linguistic differences will not have a significant effect on how
subjects interpret these tasks. Specifically, it is assumed that the upper extreme of the
range of possible annoyance imagined by subjects does not differ widely between
cultures and languages. Significant differences in the upper extreme imagined by
subjects might influence modifier preferences and would distort the intensity scores that
the subjects assign. Thus, the first objective of this study is to ascertain whether or not
Japanese and English subjects imagine similar upper extremes of annoyance when
following the ICBEN procedure. Confirmation that Japanese and English subjects
imagine similar upper extremes would support the equivalence of the Japanese and
English scales produced in accordance with the ICBEN method.

The second objective is to determine whether wording in annoyance questions that
focuses on the character or quality of the noise to be evaluated produces responses that
differ significantly from wording that focuses on the psychological impact of the noise.
In Japan, many social surveys on noise annoyance have employed questions that ask
about the “urusasa” or “noisiness” of the noise. By contrast, most social surveys on
noise annoyance that have been written in English use questions about “annoyance.”
Thus, there is some question about whether social survey questions based on the
concept of “urusasa” are equivalent to questions about “annoyance.” The ICBEN
question stem is made up of three base descriptors each, thus reducing the likelihood
that any one descriptor might have a serious detrimental effect on the equivalence of the
question. However, if it could be determined that questions that focus exclusively on
the quality of the noise and questions that focus on the psychological impact of the
noise are functionally equivalent, this result would provide indirect support for the
functional equivalence of the Japanese and English versions of the ICBEN questions.



1.4 THESIS STRUCTURE
Chapter 1: Introduction

This chapter addresses the following: 1) the importance of the concept of annoyance
in international research on community responses to noise; 2) the importance of
standardized question wording and scales; 3) the main objectives of the research
discussed in this thesis; and 4) thesis structure.

Chapter 2: Equivalence of noise annoyance scales in Japanese and English: An
experiment using bilingual subjects

In this chapter, the first research objective of this study is addressed. Seventy-three
bilingual subjects were used to test the hypothesis that the upper extremes of annoyance
imagined by English and Japanese speakers do not differ substantially and thereby to
evaluate the equivalence of the English and Japanese scales produced by ICBEN’s
Team 6.  The results clearly indicate that English- and Japanese-speaking subjects do
not differ significantly in their interpretations of the ‘“highest degree” of annoyance.
Thus, the key premise of the equivalence of the ICBEN scales was confirmed for
English and Japanese. Moreover, it was found that bilingual and monolingual subjects
differ in their evaluations of the intensity of certain words even when the “first” or
native language of the groups is the same. This second result does not have direct
bearing on the equivalence of annoyance questions but may be of interest to linguists
and designers of bilingual surveys. '

Chapter 3: Equivalence of noise annoyance question stems in English and Japanese: An
experiment using Japanese, Australian and American subjects

This chapter addresses the second research objective of the dissertation in a
laboratory setting. An experiment was conducted to assess the effect of wording
differences on the equivalence of English and Japanese noise annoyance question stems.
English- and Japanese-speaking subjects were asked to do the following three tasks: 1)
to evaluate noises in a laboratory experiment; 2) to respond to hypothetical questions
about noise annoyance; and 3) to respond to hypothetical questions about noise
annoyance and non-noise annoyance. In the first two tasks, the subjects were



presented with noise annoyance question stems in one of three formats. The first was
the question format recommended by ICBEN Team 6. It focused on the degree to
which a noise would “bother, disturb, or annoy” the subject. The second asked
subjects to evaluate the “bothersome, annoying, or disturbing” quality of the noise.
The third asked how much the noise would “worry, irritate, or concern” the subject.
Though some statistically significant effects were observed in the responses to the
hypothetical questions, no significant difference was found in responses to the three
formats when subjects evaluated noise in laboratory conditions.

Chapter 4: The relationship between question stem wording and community response to
railway noise: Results of a social survey conducted in Kyushu, Japan

This chapter addresses the second objective of this dissertation through a
Japanese-language social survey. Data from a survey on railway noise annoyance that
was conducted in Kyushu, Japan in 2002 is analyzed. The key questions included in
the survey concerned annoyance, activity disturbance and related effects caused by
railway noise. Four types of questionnaires were prepared. In each type, one of four
types of noise annoyance questions was used. Responses to the four types are
compared in this chapter. No statistically significant effect of question type on
response was found when only question type and Ls., were used as independent
variables in the statistical analysis. However, a significant interaction between gender
and question type was found for one definition of percent highly annoyed.

Chapter 5: Conclusion

In this chapter the results of the three studies reported in Chapters 2, 3 and 4 are
summarized in relation to each other. Though some statistically significant effects of
wording differences are noted, on the whole the three studies support the equivalence of
questions and scales comstructed in accordance with the ICBEN method. Finally,
issues requiring further research are summarized.
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CHAPTER 2: EQUIVALENCE OF NOISE ANNOYANCE SCALES IN
JAPANESE AND ENGLISH: AN EXPERIMENT USING BILINGUAL
SUBJECTS

2.1 INTRODUCTION

Over the past several decades a large number of social surveys on community
response to noise have been conducted in developed and, to a lesser extent, developing
countries. Studies that compare data from multiple surveys have been conducted [1], but
differences in languages, wording, and scale composition have made such comparison
difficult.

As explained in Chapter 1, the first systematic effort to address the problem of
comparability between languages began in 1993, when the Community Response to
Noise Team (Team 6) of the International Commission on the Biological Effects of
Noise (ICBEN) initiated a project to develop standards for the construction of noise
annoyance scales and questions in multiple languages. The project resulted in the
development of a procedure for constructing comparable scales, which was
implemented in parallel in nine languages [2].

In the ICBEN method, the scales for each language are determined using data
obtained from a survey of subjects in the target language. The subjects are required to
select modifiers for 5- and 4-point scales from a pool of 21 candidate modifiers and to
evaluate the intensity of each modifier. A key premise of this method is that cultural
and linguistic differences will not have a significant effect on how subjects interpret
these tasks. Specifically, it is assumed that the upper extreme of the range of possible
annoyance imagined by subjects does not differ widely between cultures and languages.
Significant differences in the upper extreme imagined by subjects might influence
modifier preferences and would distort the intensity scores that the subjects assign.

In this study, 73 bilingual subjects were used to test the hypothesis that the upper
extremes of annoyance imagined by English and Japanese speakers do not differ

substantially and thereby to evaluate the equivalence of the English and Japanese scales
produced by ICBEN’s Team 6.

11



2.2 EXPERIMENT

The procedure was essentially the same as the ICBEN study [2] except that all
subjects chose modifiers for use in both English and Japanese scales and evaluated the
intensities of both English and Japanese modifiers. = Moreover, a paired comparison
test of 12 English and Japanese modifiers was appended, though paired comparison was
not part of the original ICBEN procedure.

2.2.1 Subjects

Seventy—threé subjects between the ages of 20 and 71 who were fluent in Japanese
and English participated in the study. They were bilingual in the sense that they were
fluent in both Japanese and English. However, they were not bilingual in the sense of
having used languages with equal facility and frequency since childhood; in all cases,
one of the two languages was acquired first, as the native or primary language, and the
other learned later. In this paper, we borrow the terms “L1” (first language) and “L2”
(second language) from the field of linguistics when we refer to the first language of
subjects or the relationship between the subjects and the language they are evaluating.
Thus, we use the phrase “English L1 subjects,” for example, to refer to subjects for
whom English is the first or primary language. Similarly, when the phrase “L1 subjects”
is not prefaced by “Japanese™ or “English,” it refers to bilingual subjects as evaluators
of words in their first language; those same subjects would be “L2 subjects” when
evaluating words in their second language.

English was the first language (L1) of 19 males (mean age: 38) and 17 females
(mean age: 37) while Japanese was the first language of 17 males (mean age: 45) and 20
females (mean age: 40). The nationalities of the subjects who spoke English as their
first language were as follows: U.S.A., 21; Australia, 4; United Kingdom, 3; Ireland, 2;
France, 1; New Zealand, 1; Japan, 1. The Japanese subjects had lived in
English-speaking areas for an average of five years while those for whom English was
L1 had lived in Japan for an average of 11 years.

We initially recruited subjects from among acquaintances in the Kumamoto area and
other parts of Japan. Subsequently, subjects were also recruited on the Internet. The
Honyaku mailing list [3] was a particularly good source of highly qualified subjects.
The list serves over 1,000 professional Japanese/English translators (“honyaku” means
“translation” in Japanese). The recruitment message explained the purpose of the
study and our interest in recruiting subjects who are “fluent in both aural and written
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communication in Japanese and English.” Unless there was a specific reason to
question the qualifications of a potential subject, we assumed that persons who claimed
to be fluent in both languages were indeed qualified and did not administer a systematic
test of fluency. Our recruitment methods led to the participation of many professional
translators, interpreters, and language teachers as subjects.

2.2.2 Questionnaires .

There were two types of questionnaire: “Annoyed” was used as the base descriptor
throughout in one while “urusai” was used in the other. Both types were bilingual.
In the questionnaires in which “annoyed” was used as the base descriptor, English text
appeared in a column on the left side of each page and the corresponding Japanese
appeared in a column on the right. This arrangement was reversed in the
questionnaires in which “urusai” was the base descriptor. These questionnaires were
distributed evenly to each of the following four groups of the subjects: 1) female, L1 is
Japanese; 2) male, L1 is Japanese; 3) female, L1 is English; 4) male, L1 is English.
Each questionnaire contained the following tasks:

1) Construction of 5- and 4-point scales in English: Subjects constructed 5- and 4-point
equidistant annoyance scales in English from the minimum to the maximum by
selecting suitable modifiers from the 21 English modifiers (Table 1).

2) Construction of 5- and 4-point scales in Japanese: Subjects constructed 5- and 4-point
equidistant annoyance scales in Japanese from the minimum to the maximum by
selecting suitable modifiers from the 21 Japanese modifiers (Table 2).

3) Line-marking exercise for 42 modifiers in English and Japanese: Subjects evaluated
the intensity of the 42 English and Japanese modifiers by placing a mark ona 10 cm
line as shown in Figure 1. The modifiers were presented sequentially in a random
order.

4) Paired comparison test: Six English and six Japanese modifiers of intensities equal to
or Jower than that of the modifier selected for the highest scale point and equal to or
higher than that of the modifier selected for the second highest scale point in each
language were selected on the basis of the results of the ICBEN study [2] for
evaluation in a paired comparison test. As paired comparison tests are only
appropriate for the evaluation of slight differences in intensity or preference, the 12
modifiers were divided into three groups of similar intensity (higher, middle, and
lower) and all possible pairs within each group were compared (Table 3). The
higher intensity group consisted of the three modifiers of highest intensity in each

13



language (a total of six) while the lower intensity group consisted of the remaining
six modifiers. The middle intensity group consisted of the middle two modifiers in
each language (a total of four) or, in other words, the lowest modifiers from the
higher intensity group and the highest modifiers from the lower intensity group. Of
the six possible pairs in the middle group, two were ignored because they duplicated
pairs already obtained in the lower and higher groups. Thus, a total of 34 pairs were
composed (15 in the higher intensity group, 4 in the middle group, and 15 in the
lower intensity group) and then presented to the subjects in randomized order.

It took about an hour to complete the questionnaire.

Table 1 21 English modifiers

extremely, tremendously, severély, strongly, highly, very, significantly, substantially,
considerably, importantly, rather, moderately, fairly, somewhat, partially, slightly, a
little, hardly, barely, insignificantly, not at all

Table 2 21 Japanese modifiers

hijoni, kiwameté, hidoku, sugoku, taiben, sotd, totemo, kanari, daibu, warini,
hikakuteki, tashd, yaya, ikuraka, sukoshi, wazukani, sorehodo...nai, taishite...nai,
amari...nai, hotondo...nai, mattaku.,.nai
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Fig. 1 Line-marking exercise

Table3 12 modifiers used in the paired comparison test

Higher intensity Lower intensity
Middle intensity
extremely, tremendously, severely, strongly, | highly, very,
hijoni, sugoku, taihen, s6t0, kanari, daibu
2.3 RESULTS

2.3.1 Scale Construction
In accordance with the method devised by ICBEN Team 6 [2], the following criteria
were used to determine the scale-point labels:

1) Intensity difference score (I-C Delta): the difference between the modifier’s mean
and the scale point’s ideal intensity score (0, 25, 50, 75 or 100).

2) Net preference score (P%): the net number of selections of the modifier for a
particular scale point (the number of selections for the scale point minus the number
of selections for other scale points) divided by the total number of subjects.

3) Standard deviation of intensity scores (StD): the standard deviation of the intensity
scores for each modifier.

Table 4 shows the 5-point scales constructed using the data produced by all subjects
of the present study (bilingual) and the 5-point scales produced by the ICBEN study.

The English scale is the same as ICBEN’s English scale except that “a little” was

15



selected as the second lowest category. However, the Japanese scale is completely
different from that of the ICBEN study as “mattaku...nai” was fixed as the lowest
category.

Table 4 Modifiers for 5-point scales in English and Japanese

English, bilingual: “extremely,” “very,” “moderately,” “a little” and “not at all”
English, ICBEN: “extremely,” “very,” “moderately,” “slightly”” and “not at all”
Japanese, bilingual: “kiwamete,” “totemo,” “hikakuteki,” “sukoshi” and “mattaku. ..nai”’
Japénese, ICBEN: “hijoni,” “daibu,” “tashd,” “sorehodo...nai” and “mattaku...nai”

This result stems in part from differences between Japanese and English. In each of
the five intensity ranges English seems to have one clearly dominant modifier whereas
in Japanese two or more modifiers of similar quality are available in each intensity
range [4]. Moreover, in Japanese, impressions about various modifiers are more
affected by differences between subject groups than is the case in English. For example,
when regression analysis was applied to the data from the ICBEN study (the intensity
score was a dependent variable and the age of the subjects was an independent one) the
age effect on the intensity was more dominant in Japanese than English [5]. The
regression coefficients were significant at the 1% level for eight of 21 modifiers and at
the 5% level for three modifiers in Japanese, whereas they were significant at 1% for
three modifiers and at 5% for three modifiers in English.

2.3.2 Classification of the modifiers

Table 5 shows the mean intensity scores of the 21 English and the 21 Japanese
modifiers on a scale of 100 for this bilingual study and the ICBEN study. Cluster
analysis was applied to the intensity scores of the 42 modifiers. When the modifiers
were classified into five clusters, “kiwamete™ and “hijoni” both were in the same cluster
as “extremely” (Table 6). When Tukey’s Multiple Comparison Procedure was applied
to the pairs of the modifiers in the highest cluster, there were significant differences at
the 5% level between “extremely” and “kiwamete” and at the 1% level between
“extremely” and “hijoni” and no significant difference between ‘“kiwamete” and
“hijéni.” “Extremely” seems to be a little more intense than “kiwamete™ and “hijoni.”
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Table 5 Intensity scores of 42 modifiers

English Bilingual ICBEN Japanese Bilingual ICBEN
extremely 96.9 949 | kiwamete 933 918
tremendously 95.6 923 hij6ni 92.2 93.8
severely 91.8 90.7 hidoku 90.6 91.0
strongly 80.3 79.7 sugoku 86.5 89.5
highly 80.1 78.7 tathen 84.1 86.3
very 78.4 75.6 totemo 79.9 83.9
significantly 73.9 67.2 kanari 73.6 83.9
considerably 71.3 62.2 sOt6 72.2 84.9
importantly 71.3 65.1 daibu 71.2 752
substantially 70.7 64.5 hikakuteki 50.9 55.9
rather 56.0 479 warini 49.2 57.4
fairly 552 40.5 ikuraka 36.4 39.2
moderately 48.1 43.7 tasho 35.6 44.5
somewhat 35.3 35.7 yaya 34.2 43.5
partially 319 29.6 | sukoshi 20.3 34.8
a little 17.2 13.2 sorehodo...nai 17.6 21.0
slightly 16.3 15.4 wazukani 15.0 26.0
msignificantly 12.7 7.6 taishite. ..nai 14.5 19.6
hardly 9.0 10.3 amari...nai 10.8 18.6
barely 1.5 8.1 hotondo... nai 6.0 6.9
not at all 0.6 0.8 mattaku... nai 0.8 1.0
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Table 6 Results of cluster analysis

CIuster 4

Cluster 5

Cluster 1 Cluster 2 Cluster 3

extremely sugoku rather ikuraka sukosi

tremendously  taihen fairly tasho sorehodo...nai

kiwamete strongly hikakuteki somewhat a little

hij6ni highly warini yaya slightly

severely totemo moderately partially wazukani

hidoku very taishite. . .nai
significantly insignificantly
kanari amari...nai
sotd hardly
importantly barely
considerably hotonndo...nai
daibu mattaku...nai
substantially not at all

2.3.3 Effects of subjects’ first language (L1) and bilihgualism on intensity scores

2.3.3.1 Analysis of Variance in intensity scores

In order to analyze variation in intensity scores more precisely, a two-factor analysis
of variance was conducted in which the factors were the L1 of the subject and the base
descriptor (“annoyed” or “urusai”) that appeared on the questionnaire. The L1 of the
subject was found to be statistically significant at the 5% level in four English modifiers
(“rather,” “significantly,” “very,” “tremendously”) and at the 1% level in another four
(“insignificantly,” “fairly,” “strongly,” and “extremely”). In Japanese, L1 was a
significant factor at the 5% level in three modifiers (“wazukani,” “kanari,” and
“kiwamete™) and at the 1% level in two (“hotondo” and “s6t6™).
was only found to be a significant factor in one Japanese modifier (“kiwamete™); it was
not a significant factor in any of the English modifiers.

The base descriptor
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2.3.3.2 Comparison of L1, L2, and ICBEN scores

Figure 2 compares the average English intensity scores for all subjects in this study
with the ICBEN results. Similarly, Figure 3 compares the Japanese intensity scores
produced by the two studies. In both cases, results at the highest intensity levels are
quite consistent. However, the middle-range intensity scores in this study are
generally higher in English and lower in Japanese. Figures 4 and 5 compare the results
for the English L1 subjects with the English ICBEN results and the results for the
Japanese L1 subjects with the Japanese ICBEN results. Though in all cases subjects
were evaluating modifiers in their native or first language, the results exhibit the same
tendencies observed in Figures 2 and 3. Finally, Figures 6 and 7 compare the results
of the English L1 and Japanese L1 subjects in each language. Significant differences
in intensity can be observed in certain individual modifiers (e.g. “fairly” in English and
“s0t6” in Japanese) but a general pattern of difference such as observed above is not
apparent.
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Fig. 2 Comparison of English intensity scores for all bilingual subjects with ICBEN
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2.3.3.3 Standard deviation in intensity scores

Figures 8 and 9 compare the standard deviation in intensity scores between English
L1 and Japanese L1 subjects. Predictably, the standard deviation tends to be greater
when subjects are evaluating modifiers in their second language (L2). The
discrepancy is particularly great for a few modifiers such as “insignificantly” and
“hardly” in English and “wazukani” and “s6t6” in Japanese.
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2.3.4 Paired comparison test

Tables 7 and 8 show the results of the paired comparison test for the higher and
lower intensity groups. The order of modifier intensity produced by the paired
comparison test was “extremely,” “tremendously,” “hijoni,” “severely,” “sugoku” and
“taihen” for the higher intensity modifiers. That for the lower intensity modifiers was

s6t0,” “kanari” and “daibu.” Comparing the orders with
the intensity scores in Table 5, they were consistent with the scores except that the

“strongly,” “highly,” “very,

positions of “sot6” and “kanari” were reversed between the line-marking exercise and
the paired comparison test.

Table 7 Results of paired comparison test for the higher intensity modifiers

J2 extremely tremendously hij6ni severely sugoku taihen
extremely 0.31 029 023 0.07 0.03
tremendously  0.69 0.36 0.38 0.17 0.17
hijoni 071 0.64 0.49 0.23 0.09
severely 077 061 0.51 0.33 0.13
sugoku 0.93 0.83 0.77 0.67 : 0.39
taihen - 0.97 0.83 0.91 0.87 0.61

2p 4.07 3.23 2.84 2.65 1.41 0.80
Distance 1.80 1.29 1.14 1.03 0.39 0

Table8 Results of paired comparison test for the lower intensity modifiers

P strongly highly very sOto kanari  daibu

strongly 0.43 0.26 0.39 0.41 0.21
highly 0.57 0.37 0.44 044 020
very 0.74 0.63 043 037 021
sBtd 0.61 0.56 0.57 049 029
kanari 0.59 0.56 0.63 0.51 0.29
daibu 079  0.80 0.79 0.71 0.71

p 3.29 2.97 2.62 2.49 141 120
Distance 0.94 0.81 0.65 060 056 0
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2.4 DISCUSSION

2.4.1 Interpretation of “highest degree” v

Under the ICBEN protocol, before subjects begin to evaluate the intensity of
individual modifiers in the line-marking exercise, they are instructed that the “highest
degree” point on the line-marking exercise is the “highest degree of annoyance
imaginable.” This imaginary “highest degree” then becomes the standard against
which the intensity of each modifier is measured. The cross-cultural comparability of
the resulting intensity scores is predicated on the hypothesis that subjects of differing
linguistic and cultural backgrounds interpret this “highest degree” level similarly.
Testing this hypothesis is difficult, however, because there is no obvious standard
against which subjects can be asked to measure their interpretations directly. The use
of bilingual subjects in this study, however, allows us look for indirect indications of
different interpretations.

In this study, each of the English L1 and Japanese L1 subjects evaluated all of the
English and Japanese modifiers using the line-marking exercise. On each
questionnaire, the base descriptor and the bilingual format of the exercise were
consistent throughout; that is, the format of the line-marking exercise was the same for
both English and Japanese modifiers. If there were a significant difference in the
“highest degree” imagined by English L1 subjects and Japanese L1 subjects, that
difference should lead to a significant numerical difference in intensity scores between
the two groups. Moreover, the difference should be most apparent in the modifiers of
high intensity because they are closest to the “highest degree” standard.

Accordingly, the average intensity scores for all six modifiers in Cluster 1 were
calculated for English L1 subjects and Japanese L1 subjects as shown in Table 9.
“Japanese Average” indicates the averages of the three Japanese modifiers (“hidoku,”
“kiwamete,” and “hijoni”) while “English average” denotes the averages for the English
modifiers (“serverely,” “tremendously,” and “extremely”). Although Japanese L1 and
English L1 subjects differed by as much as nearly 5 points in their interpretations of
individual modifiers, the average difference in their intensity scores in this cluster is
only slightly more than 1 point for the English modifiers and less than 1 point for
Japanese modifiers and the combination of Japanese and English modifiers. Moreover,
ANOVA tests for each of these three averages showed none of them to be statistically
significant (Tables 10, 11, and 12). This indicates that the English L1 and Japanese L1
subjects did not interpret the “highest degree” standard in significantly different ways.
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Table 9 Average inteénsity scores for all six modifiers in Cluster 1

; hid- kiwa- hij- sev- tremen- extre- Japanese | English
Subjects e Average
oku mete Oni erely dously mely| Average | Average
English L1 92.0 90.8 931 927 942 955| 92.0 94.1 93.1
Japénese L1 89.2 95.7 91.3 91.1 96.9 982} 92.1 95.4 93.7
English ICBEN 90.7 923 949 92.6
Japanese ICBEN (91.0 91.8 93.8 92.2

Table 10 ANOVA summary table for the effect of L1 on “Japanese Average”

Source DF Sum of Squares Mean Square F Ratio Prob>F

L1 1 0.447 0.4468 0.0068  0.9343
Error 217 14249.261 65.6648
C.Total 218 14249.708

Table 11 ANOVA summary table for the effect of L1 on “English Average”

Source DF Sum of Sqliares Mean Square F Ratio Prob>F

L1 1 87.8754 87.8754  2.8505  0.0928
Emor 217  6689.778 30.8285
C.Total 218  6777.653

Table 12 ANOVA summary table for the effect of L1 on “Average”

Source DF Sum of Squares Mean Square F Ratio Prob>F

L1 1 50.427 50.4268 1.009  0.3157
Error 436  21790.653 49.9786
C.Total 437  21841.08
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For half of the subjects the base descriptor on the line-marking exercise was the
English “annoyance” while the remaining subjects received questionnaires in which the
Japanese “urusasa” was used. It is also conceivable that these English and Japanese
base descriptors might elicit different responses from the subjects based on différing
cultural and linguistic norms, but such a difference was found for only one modifier in
the two-factor analysis of variance test. Thus, the analysis of variance test did not
produce strong evidence of a cultural difference that might affect the interpretation of
“highest degree” on the line-marking exercise.

Finally, the agreement between the intensity scores and the order determined by the
paired comparison test is further evidence that a difference in the interpretations of
“highest degree” did not corrupt the intensity data.

2.4.2 Relationship of “hijoni” to English modifiers

Igarashi [6] argued that differences he observed in the dose-response relationships
derived from various social surveys resulted in part from differences in the number of
steps corresponding to “highly annoyed” and the verbal labeling of the scales. In his
review, most Japanese curves shified to the left compared with the foreign studies. He
speculated that this was partly because the labels of the upper two steps were usually
“extremely” and “very” in foreign studies whereas they were “hijoni” (translated as
“very”) and “urusai” (Japanese for “annoyed”) without a modifier in the Japanese
studies. While it is true that “annoyed” alone without any modifier is much less intense
than “very annoyed” [3], Tables 5 and 6 refute the possibility that “kiwamete” and
“hijoni” are closer to “very” than to “extremely.” The second highest modifiers in
Japanese, “daibu” in the JICBEN study and “totemo” in the present study, are in the
same category as “very” in Table 6.

2.4.3 Characteristics of bilingual subjects

Three general observations can be made regarding bilingual subjects on the basis of
these results. First, L1 subjects and L2 subjects differ markedly in their average
evaluations of the intensity of certain modifiers. Second, L2 subjects are less consistent
in their intensity evaluations, particularly in regard to certain modifiers. Third, and
perhaps most interesting, in some instances L2 knowledge seems to have a significant
impact on the interpretation of the intensity of L1 modifiers.

27



The first and second phenomena may be due in part to the use of English-Japanese
and Japanese-English dictionaries in the process of L2 acquisition. Table 13 shows the
Japanese modifiers that are presented in several standard English-Japanese dictionaries
as equivalents of some of the English modifiers used in this study. Similarly, Table 14
presents the results of a survey of Japanese-English dictionaries. The numerals in the
“English” and “Japanese translation” columns of Table 13 and the numerals in the
analogous columns of Table 14 indicate the ICBEN intensity scores for these modifiers.

Table 13 Equivalents of English modifiers listed in English-Japanese dictionaries
shown with ICBEN intensity scores and compared with scores of bilingual subjects

English ; Japanese translation Ave.| L1 | L2
extremely 94.9] kiwamete 91.8| hijoni 93.8{ totemo 83.9] 89.8 195.2]98.2
tremendously 92.3| sugoku 89.5|hidoku  91.0| totemo 83.9] 88.1 | 94.2196.9
very 75.6] kiwamete 91.8} hijoni 93.8] tathen 86.3]90.6{75.5181.1
rather 479} kanari  83.9| tasho 44 S|yaya 43.5157.3]59.6]52.4
fairly 40.5] kanari  83.9| s6t6 84.9 84.4149.960.3
slightly 15.4] sukoshi 34.8| wazukani 26.0 30.4114.7§17.8
a little 13.2] sukoshi 34.8tasho 44.5| ikuraka 39.2139.5}17.0}17.4
hardly 10.3] hotondo 6.9 |mattaku 1.0 | hidoku 91.0}33.0] 7.4 |10.6

The “Ave.” column shows the average of the intensity scores of the equivalents
presented in the dictionaries. Columns “L1” and “L2” show the average intensity
scores of subjects for whom the language of the column on the far left is L1 and L2.
The discrepancies that can be observed between the intensity scores of the modifiers in
the far left column and the modifiers presented as their equivalents in dictionaries may
help to explain some of the phenomena observed in this study. For example, while the
L1 intensity score for “fairly” was 49.9, the L2 intensity score was 60.3, a result that is
consistent with the association of “fairly” with modifiers of high intensity in
English-Japanese dictionaries. In Japanese, a similar point can be made about the
word “s6t0.” Moreover, discrepancies between the impressions about these words
gained through use of the language and the intensities of equivalents offered in
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dictionaries may also be causing confusion about the intensities and thereby
contributing to higher standard deviation scores in L2 users.

Table 14 Equivalents of Japanese modifiers listed in Japanese-English dictionaries
shown with ICBEN intensity scores and compared with scores of bilingual subjects

Japanese English translation Ave.| L1 |L2
hijoni ~ 93.8jextremely 94.9 highly 78.7| very 75.6| considerably 71.3}80.1]91.3]93.1
hidoku  91.0{extremely 949 bardly 103 52.6189.2492.0
sOtd 84.9 moderately 43.7|faily  40.5 considerably 71.3}51.8180.7}63.5
kanari  83.9 moderately 43.7\ faiwly  40.5 considerably 71.3151.8}77.1§70.1
totemo  83.9)extremely 94.9 ggggyn' 92.3| very 75.6| rather 47.9F 77.7179.1§80.7
warini 574 rather 479 47.9149.049.4
sukoshi  34.8}a little 13.2)slightly 154 somewhat 35.7)214 21.(;&18.8
wazukani 26.0| barely 7.5 |slightly 15.4 11.5]11.1{18.9

A striking example of the third phenomenon is the discrepancy between the ICBEN
intensity score for “sukoshi” (34.8) and the L1 score obtained in this study (21.7).
This later score is much closer to typical scores for “a little,” which is a common
translation. Thus, it appears that intimate knowledge of English may have lead
Japanese subjects to adjust their assessment of the intensity of “sukoshi.” The general
similarity of the contours of Figures 6 and 7, which compare the intensity scores of L1
and L2 subjects, and the pattern of difference observed in Figures 4 and 5, which
compare the intensity scores of monolingual ICBEN subjects and the bilingual L1
subjects in this study, may also indicate influence of L2 on L1. This possibility is of
particular interest because L2 influence on L1 has only recently become the subject of
research in the field of linguistics and is not yet well understood [7].

While the results of this study indicate that monolingual and bilingual subjects may
differ significantly in their evaluations of middle-range modifiers, similar differences in
the evaluations of modifiers in the highest intensity range were not found. Therefore,
differences between monolingual and bilingual subjects discussed here should not cast
significant doubt on the validity of the results discussed in relation to the interpretation
of the “highest degree” in the line marking exercise.
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2.5 CONCLUSIONS

An experiment in which bilingual subjects constructed annoyance scales in English
and Japanese according to the ICBEN protocol was conducted. The results clearly
indicate that English- and Japanese-speaking subjects do not differ significantly in their
interpretations of the “highest degree” of annoyance. Thus, a key premise of the
equivalence of the ICBEN scales was confirmed for English and Japanese.

In addition, though the Japanese modifier “hijoni” has frequently been translated as
“very,” the results of this study show that “extremely” is a more appropriate translation.

Finally, the results of this study indicate that bilingual subjects may differ
significantly from monolingual subjects in their interpretations of certain words.

30



NOTES

[1] H. M. E. Miedema and H. Vos, “Exposure-response relationships for transportation
noise,” J. Acoust. Soc. Am., 104, 3432 (2002).

[2] J. M. Fields, R. G. d Jong, T. Gjestland, I.H. Flindell, R. F. S. Job, S. Kurra, P.
Lercher, M. Vallet, R. Guski, U. Felscher-Suhr and R. Schumer, “Standardized
general-purpose noise reaction questions for community noise surveys: Research
and a recommendation,” J. Sound Vib., 242, 641 (2001).

[3] http://www.crossroads.net/honyaku/

[4] T. Yano, J. Igarashi, J. Kaku, K. Kanda, T. Kaneko, S. Kuwano, Y. Nii, T. Sato, M.
So, 1. Yamada and Y. Yoshino, “International joint study on the measurement of
community response to noise: The validity of noise annoyance modifiers and
question wording in Japanese,” J. Acoust. Soc. Jpn., 58, 165 (2002).

[5] K. Kanda, J. Igarashi, J. Kaku, T. Kaneko, S. Kuwano, Y. Nii, M. So, T. Sato, 1.
Yamada, T. Yano, Y. Yoshino, “International joint study on the measurement of
community response to noise: Comparison of Japanese noise annoyance modifiers
between age brackets and areas,” J. Acoust. Soc. Jpn., 58, 93 (2002).

[6] J. Igarashi, “Comparison of community response to transportation noise: Japanese
results and annoyance scale,” J. Acoust. Soc. Jpn. (E), 13, 301 (1992).

[7]1 V. J. Cook (ed.), Portraits of the L2 User (Multilingual Matters, Clevedon, 2000).

31



CHAPTER 3: EQUIVALENCE OF NOISE ANNOYANCE QUESTION STEMS
IN ENGLISH AND JAPANESE: AN EXPERIMENT USING JAPANESE,
AUSTRALIAN AND AMERICAN SUBJECTS

3.1 INTRODUCTION

Insuring the equivalence of noise annoyance question stems and rating scales is a
key issue in the cross-cultural study of community response to noise. The Community
Response to Noise Team (Team 6) of the International Commission on the Biological
Effects of Noise (ICBEN) [1] has addressed the problem by constructing standardized
verbal scales in nine languages using a common method and by proposing two standard
English question stems (one to be used with a verbal scale and the other to be used with
an 11-point numeric scale) that were translated and then back-translated to create
equivalent question stems in the nine languages. However, the equivalence of these
scales and question stems is based on several premises. Firstly, as discussed in
Chapter 2, since the ICBEN method of scale construction requires subjects to evaluate
the intensities of potential scale labels relative to the “highest degree” of intensify
imaginable, the equivalence of the resulting scales depends on the premise that subjects
interpret this “highest degree” similarly across languages and cultures. Secondly, the
scale construction method also assumes that any differences between the groups of
subjects selected for-each language may be ignored. Thirdly, the equivalence of the
question stems is based on the premise that they all convey the same fundamental
concept, despite differences in wording and/or the nuances of individual vocabulary in
the various languages.

In order to test the equivalence of the ICBEN scales Masden et al [2] conducted the
experiment discussed in Chapter 2. In the experiment, subjects fluent in both English
and Japanese followed the ICBEN procedure to construct scales in both languages._
The results of this experiment confirmed the equivalence of the ICBEN scales in
English and Japanese. The objective of the experiment discussed in this chapter was to
investigate the possibility that differences in wording and/or vocabulary nuance in noise
annoyance question stems may have a significant effect on subject reactions. English-
and Japanese-speaking subjects were asked to evaluate noise in laboratory conditions
and hypothetical noise situations using one of three question formats in each language.
The three question formats were formulated to test for the effect of wording differences
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associated with the concepts most commonly used in English and Japanese questions
about noise annoyance: “annoyance” and “urusasa.”

Over the past three decades, several studies related to the equivalence of
“annoyance” and “urusasa” have been published. In 1980, stimulated by Western
debates, a panel discussion was held in Japan on the distinctions between “loudness,”
“noisiness” and “annoyance” as attributes of noise and how these attributes should be
labeled in Japanese [3]. The discussion revealed disagreement among experts
regarding whether “urusasa” or “fukaikan” is closest in meaning to “annoyance.” In
1986, Namba et al [4] published a study of Japanese, English, and German noise
terminology employing the semantic differential method and found that the semantic
profiles of “urusasa” and “annoyance” were very similar. However, a subsequent
study by Namba et al [5] that employed the method of selected description found that,
while “noisy” and “annoying™ are differentiated in English, “yakamashii” and “urusai,”
the terms usually proffered as their Japanese equivalents, are used without clear
differentiation. This lack of distinction between “yakamashisa” and “urusasa” was
also noted in an earlier study by Hiramatsu et al [6]. Based on a historical review of
usage, Osada [7] argued that a distinction analogous to that between “noisiness” and
“anhoyance” once existed between “yakamashisa™ and “urusasa” but that the
contemporary usage of “urusasa” is closer to “noisiness” or “yakamashisa.”
Accordingly, Osada concludes that “urusasa” is not an appropriate translation for
“annoyance.” Finally, in a study using the method of similarity rating with noise
research experts as subjects, Guski et al [8] also found significant differences between
the contemporary concepts of “annoyance” and “urusasa.”

Yet, despite the problems associated with the translation of “annoyance” as
“urusasa,” the frequency with which “urusasa” is used in Japan to describe noise
annoyance makes it impossible to ignore the issue of the equivalence of the two terms.
In a study done by Yano et al [9], for example, when bilingual subjects were asked to
choose the expression or phrase that they would be most likely to use in describing a
noise problem, “urusai” was chosen far more often than any other Japanese term while
“noisy,” “bother” and “annoying” were chosen with similar frequency in English. -

- The noise reaction question stems recommended by ICBEN Team 6 use a phrase
composed of three base descriptors (“bother, disturb or annoy”) and Team 6
recommends that noise reaction question stems in other languages also employ rhultiple
base descriptors in order to avoid bias caused by the different nuances of individual
words. This method of reducing bias is known as the decentering approach [10].

34



Since the corresponding Japanese phrase (“nayamasarere, aruiwa, jamasareru, urusai to
kanjiru”) employs multiple base descriptors, the danger that differences in the concepts
of “annoyance” and “urusasa” will have a significant impact on the equivalence of the
English and Japanese question stems has been greatly reduced.

In this study, the authors employ another approach, known as the convergence
approach [10], in order to assess the equivalence of noise reaction question stems
employing wording associated with the concepts of “annoyance” and “urusasa.”
Whereas the wording of questions about “annoyance” generally focuses on the effect of
a noise on the psychological state of the subject (e.g. “How much does the noise annoy
you?”), “urusasa” is general presented as an attribute of the noise itself (e.g. “How
urusai is the noise?”). Two of the question formats used in this study employ wording
associated with the concept of “annoyance” while the remaining question format
focuses attention of the quality of the noise, as do questions about “urusasa.”
Following the convergence approach, analysis in this paper is based on the hypotilesis
that similar reactions to the différent formats within each language would constitute
strong evidence of the functional equivalence of the two concepts. This, in turn, would
constitute additional, albeit indirect, support for the equivalence of the English and
Japanese ICBEN question stems.

3.2 EXPERIMENT

3.2.1 Outline of Experiment

English- and Japanese-speaking subjects were asked to do the following three tasks:
1) to evaluate noises in a laboratory experiment; 2) to respond to hypothetical questions
about noise annoyance; and 3) to respond to hypothetical questions about noise
annoyance and annoyance not caused by noise. Three different question formats were
used in the first two tasks to test for the effects of wording differences. The third task
was designed to test for cultural differences in sensitivity to noise among the English-
and Japanese-speaking subjects.

3.2.2 Questionnaires

The questionnaire for the study was divided into three independent parts. In Part I,
the subjects were asked to evaluate 16 recorded road traffic noises. Each time a noise
was presented, subjects were instructed to imagine that they lived in a home where the
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road traffic noise is hedrd and then asked to evaluate the noise using one of the

following question formats:

Format A: How much would this much noise from road traffic bother, disturb, or
annoy you? (Anata wa, kono déro kotsu sbon o dore kurai urusaku,
matawa fukai ni kanjiru deshé ka?)

Format B: How bothersome, annoying or disturbing should this much noise from
road traffic be rated as? (Kono déro kdtsu sbon wa dore kurai urusai,
matawa kininaru desho ka?)

Format C: How much would this much noise from road traffic worry, irritate, or
concern you? (Anata wa, kono déro kotsu séon ni yotte dore kurai
nayamasaremasu ka?)

In Part I1, subjects were asked to imagine living in the 10 hypothetical community noise

situations shown in Table 1 and to evaluate each one using the same question format as

Table 1 Hypothetical community noise situations of Part 11

10

Hearing big trucks (when you are in your home) every time the traffic signal
changes at a nearby intersection

Hearing a dog that barks in the middle of the night about once a week outside a
nearby building

Having to always raise your voice at the entrance to your home because of the
noise from a high traffic street

Hearing the entrance door of your home squeak every time it is opened

Hearing a distant aircraft about once a week

Hearing about ten airplanes a day that make your television hard to hear when
they fly by

Hearing the background music from a nearby business when your windows or
doors are open '
Being woken up by motorcycles about once a week

Hearing your neighbor's radio, television or stereo when your doors or windows
are open

Hearing the backup warning signals beeping on trucks about once a hour during
the daytime at your home
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in Part I. In Part III, subjects were asked to evaluate the 22 hypothetical problems
shown in Table 2. Three types of annoyance problems were included: 1)

Table 2 Hypothetical problems of Part I1I

O 0 N N (% W N -

[a—y [1=5Y
—

13
14
15
16
17
18
19

20
21
22

Smelling a bad odor from an industry when you are in your home

Hearing noise from the faucets and water pipes in your home

Having unhealthy air pollution in the area where you live

Having to raise your voice outside your home due to noise from airplanes landing
at a nearby airport

Living in a home where you are bothered by mosquitoes when you are tying to
sleep

Hearing a distant expressway when you listen outside your home

Having a nearby streetlamp burn out and not be replaced for about a month
Having neighbors who leave trash in front of their home

Being woken up by airplanes about two nights a week

Not being able to see well out of one eye

Having a car that will not start once or twice a year

Having a refrigerator in the kitchen that you can clearly hear from your bedroom
Having cockroacheé in your home

Having a neighbor's outside light shine into your bedroom at night

Living on a street where cars go so fast that it is dangerous for children

Hearing your neighbors shouting at their children in the evening

Living next to a factory that makes things outside your home dirty

Hearing about ten big trucks a day that make your television hard to hear when
they go by

Having such bad hearing that a doctor would recommend a hearing aid

Having a door inside your house that is sometimes hard to open

Being able to see a business with piles of scrapped cars from your home
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environmental, transportation noise problems at home (situations 4, 6, 9 and 19); 2)
household noise problems (situations 2, 13 and 17); and 3) non-noise problems
(remaining situations). Unlike Parts I and II, in Part IIT only the following question
format was used: “If you had this problem, how annoying or unpleasant would this
problem be for you?” (Tsugi no joky6 de seikatsu suru koto wa anata ni totte dore kurai
fukai na koto deshd ka?) ,

Of the three question formats used in Parts I and II, Format A is closest to the
standard ICBEN question stem: “Thinking about the last (12 months or so), when you
are here at home, how much does noise from (noise source) bother, disturb, or annoy
you?” It should be noted, however, that the wording of the Japanese Format A
question differs somewhat from that of the Japanese ICBEN question stem because the
experiment was conducted before the wording of the Japanese ICBEN question stem
had been agreed upon. As Format A focuses the subject’s attention on the extent to
which “you” would be annoyed by a given noise, it is referred to as the “you” question.
The wording of Format B is intended to simulate typical Japanese questions about noise
annoyance which ask subjects to rate the degree to which a noise source is “urusai”
(“annoying™) rather than the extent to which they personally are “annoyed.” This is
called the “rate” question because of the question’s reference to rating. Format C is
similar to Format A but uses base descriptors that indicate deeper psychological
disturbance. This is called the “worry” question because of the use of this stronger
verb, Of the three, it was hypothesized that Format B (“Rate™) would be most likely to
elicit a strong response because its focus on the quality of the noise source does not
require the subject to admit to any personal loss of psychological equilibrium. Similarly,
it was hypothesized that Format A (“You™) would be somewhat less likely to elicit a
strong response because subjects must admit that they would be annoyed or disturbed
by the noise source. By the same logic, it was hypothesized that Format C (“Worry™)
would elicit the weakest response because it requires subjects to admit to more profound
levels of personal disturbance. The Japanese versions of the three formats are not exact
translations of the English; rather, care was taken to approximate the different nuances
of the three English formats. While restricting the Japanese base descriptors to words
that are oommonly used in Japanese studies of noise annoyance, the questions were
constructed such that the order of the anticipated strengths of response (Format B,
strongest; Format C, weakest) under the authors’ hypothesis was the same as the
English questions. As far as possible, the ICBEN recommendation to use multiple
base descriptors was followed in both English and Japanese. Thus, the expe:riment was
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designed to test for the effect of overall wording differences among question stems
constructed in accord with ICBEN recommendations.

In Parts I and II, subjects were asked to use one of two types of scales when
responding to each question stem: a 5-point verbal scale or an 11-point numeric scale.
The labels used on the 5-point verbal scales were “extremely,” “very,” “moderately,”
“slightly” and “not at all” in English and “hijoni,” “kanari,” “tashd,” “amari...nai,” and
“mattaku...nai” in Japanese. The second and fourth scale points of the Japanese scale
differ from the Japanese scale constructed by ICBEN (“hijoni,” “daibu,” “tashd,”
“sorehodo...nai,” and “mattaku...nai’) because the data set was incomplete when this
experiment was conducted. The 11-point scale extended from 0 (labeled “not at all” or
“mattaku...nai”) to 10 (labeled “extremely” or “hijéni”) as shown in Figure 1. In Part ITI,
all subjects responded using the 11-point numeric scale.

The following two versions of the questionnaire were prepared for each of the three
question formats: 1) a version in which the verbal scale of Parts I and II appeared first
and the numeric scale followed in each of the two parts; and 2) a version with the
opposite order of verbal and numeric scales in each part. In Part III, the order of
presentation was reversed for those who received the numeric scales first in Parts I and
II. Thus, a total of six versions (two ordering schemes for each of three question
formats) were prepared in both English and Japanese.

3.2.3 Subjects

The Japanese subjects consisted of 157 male and 41 female students tested at
Kumamoto University, Japan. The English-speaking subjects consisted of 13 male and
23 female students tested at the University of Sydney, Australia, 47 male and 16 female
students tested at the University of Melbourne, Australia, and 6 male and 24 female
employees tested at the NASA Langley Research Center in Hampton, Virginia, USA.
The age ranges and the mean ages at the four sites were as follows: Kumamoto, 19 to 30,

mean 21.0; Sydney, 19 to 36, mean 21.1; Melbourne, 18 to 27, mean 19.6; NASA, 26 to
62, mean 45.6 :

3.2.4 Procedure ,

The 16 traffic noises rated in Part I of the questionnaire were 30-second recordings
of road traffic noise exposures from a single location near an expressway. They were
prepared on a CD for playback at about 56, 64, 72 and 80 dB (L,e) after being
calibrated using a pink noise test sound. At Kumamoto University, subjects were tested
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in groups of about 70 students in standard classrooms with a single loudspeaker. At
the University of Sydney, subjects were tested in eight groups of four or five students
each in a small classroom. Subjects were also tested in a small classroom at the
University of Melbourne. At the NASA Langley Research Center, the experiment was
conducted in an acoustically treated, psychoacoustic test room; noises were presented
via eight uniformly distributed, high fidelity loudspeakers mounted in the ceiling.
Levels were measured at from 9 to 23 subjects’ positions in each room and used to
estimate the levels at each subject’s position for each of the 16 noise test exposures.
The noise levels were very similar for the same test sound at all seats in the NASA test
facility (within 2.5 dB at different seats) but varied by as much as 8 decibels between
different positions in the classrooms at the university sites. Each subject completed
one of the six versions of the questionnaire. The six questionnaire versions were
distributed around each room so as not to correlate question format with noise exposure.
After the first four noises were presented so that the subjects could practice the marking
procedure, the 16 noises to be rated were presented at the four noise levels in a Latin
squares design. After completing Part I, the subjects then completed Parts II and III in
silence in the same venue. The tests were conducted from October of 1999 to March
0f 2000.

3.3 RESULTS

3.3.1 Comparison of annoyance reactions to laboratory noise exposure as measured by
different question formats

Multiple regression analysis of the English and Japanese data from Part I did not
reveal a statistically significant effect of question format on subject responses. In the
analysis of the Japanese data, the decibel level of the stimulus, the format (A, B, or C)
of the question stem, and the type of scale used (verbal or numeric) constituted the
independent variables while the response score constituted the dependent variable.
Responses on the 5-point verbal scale were scored 0, 2.5, 5 7.5, and 10 to facilitate
comparison of the data from the verbal and numeric scales. The English-language data
was analyzed in the same manner as the Japanese data with the addition of the test site
(Sydney, Melbourne or NASA) as a fourth independent variable. Figures 2 and 3
show the relationships between noise level and annoyance reaction for the
English-speaking subjects and Japanese-speaking subjects respectively. In both
figures, the abscissa is the Laeq of the stimuli and the ordinate is the average reaction for

40



10

o

-2

5

&

2

o T

]

& —<>— Format A ("You")
<i‘>: —— Format B ("Rate")

-.-/\---Format C ("Worry")
0 — ' '
56 64 72 80
LAeq (dB)
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each of the three question formats. Figure 4 shows the average reactions to each
question format for all noise levels at the four test sites. The figures show that there is

10

B Format A ("You")
B Format B ("Rate")
Format C ("Worry")

Average reaction

Melbourne Sydney NASA Kumamoto

Site

Fig. 4 Average reactions of subjects by test site and question format in Part I

not a systematic tendency for any one format to elicit more negative responses.
Although the multiple regression analysis of the data from the three English-language
sites did not reveal a significant effect of the different formats, “test site” was found to
be statistically significant at the 1% level, as shown in Table 3. This may be due to the
lower levels of background noise at the NASA facility. Figure 5, which shows the
average reactions recorded at the three English-language test sites for all format types at
the four noise levels, supports this hypothesis. ~Although reactions at the NASA test
site are higher at all noise levels, the differences between the test sites are greatest at the
lowest noise levels as would be expected with different levels of background noise.

The results of the multiple regression analysis of the Japanese data are shown in Table
4,
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Fig. 5 Average reactions of English-speaking subjects by test site and noise level in
Part I

Table 3 Multiple regression analysis of English Section I data

Factor Parameters DF Mean Square F Value Prob>F

Site 2 2 1182.386 63.1693 <.0001
Format 2 2 39.9003 2.1317 0.1189
Scale type 1 1 4.9914  0.5333 0.4653
Noise level 1 1 666.425 71.2079 <.0001

Table4 Multiple regression analysis of Japanese Section I data

Factor Parameters DF Mean Square F Value Prob>F

Format 2 2 14.18 1.9589 0.1412
Scale type 1 1 30.894 8.5361 0.0035
Noise level 1 1 14740.77 4072.892 0
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3.3.2 Comparison of annoyance reactions to hypothetical noise situations as measured
by different question formats ,

In Part II, subjects were presented with ten different noise situations and asked to
imagine what it would be like to live in a home with each noise. The results for each
situation and question format are shown in Figures 6 and 7. Figure 8 shows the
average reactions to all ten situations by test site and question format. An analysis of
variance in which response was the dependent variable and format, situation,A site, and
scale type were independent variables showed the effect of question format on subject
responses to be significant at the 5% level in the English-language data, as shown in
Table 5. Similar analysis of the data from the single Japanese site found the effect of
question format on subject responses to be significant at the 1% level, as shown in
Table 6. The mean English responses for all situations in Part II by question format
were as follows: Format A, 5.7; Format B, 6.1; Format C, 6.0. The corresponding
means for the Japanese-language data were as follows: Format A, 6.1; Format B, 5.8;
Format C, 5.4. These values are not consistent with the hypothesis that Format B
should elicit the highest response and Format C should elicit the lowest.

Table 5 Analysis of Variance of English Section II data

Factor Parameters DF Mean Square F Value Prob>F
Site 2 2 1883693  16.5551 <.0001
Format 2 2 363578  3.1953 0.0413
Scale type 1 1 49.0507  8.6218 0.0034
Situation 9 9 6052994 1182165 <.0001

Table 6 Analysis of Variance of Japanese Section II data

Factor Parameters DF Mean Square F Value Prob>F
Format 2 2 . 84928  7.2564 0.0007
Scale type 1 - 1 37336  6.3801 0.0116
Situation 9 9 6325.851 120.1086 <.0001
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Fig. 8 Average reactions by test site and question format in Part II

3.3.3 Comparison of annoyance reactions to hypothetical noise and non-noise situations

Figure 9 shows the results for the three types of annoyance problems at the four test
sites. An analysis of variance in which response was the dependent variable and the
language of the respondent (English or Japanese) and the type of problem suggested
(environmental noise, household noise, or non-noise) were independent variables
indicated an effect of language on the response to the three types of problems that was
significant at the 1% level, as shown in Table 7. When environmental noise and
household noise were combined into one category, the same analysis showed the effect
of language on response to the noise vs. non-noise problems to be significant at the 5%
level, as shown in Table 8. The mean responses for English speakers were 6.8 (noise)
and 6.9 (non-noise) whereas the mean responses for Japanese speakers were 6.7 and 7.2
respectively. Though Part III produced results that were determined to be statistically
significant, they should not be interpreted as evidence that Japanese speakers are less
sensitive to noise than English speakers because the differences between the mean
responses of the two are very small.
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Fig. 9 Average reactions by test site and type of annoyance in Part 111

Table 7 Analysis of Variance of three types of annoyance problems in Section II1

Factor Parameters DF Mean Square F Value Prob>F
Language 1 1 22.52481 2.1346 0.1441
Type 2 2 935.5211 44.3271 <.0001
Language*Type 2 2 100.7994  4.7761 0.0085

Table 8 Analysis of Variance of two types of annoyance problems in Section III

Factor Parameters DF Mean Square F Value Prob>F
Language 1 1 33.33067 3.1276 0.077
Type 1 1 162.1718 15.2172 <.0001
Language*Type 1 1 66.87709 6.2753 0.0123
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3.4 DISCUSSION

The results of Part I, in which subjects reacted to noises in a laboratory, indicate that
differences in the degree to which these question stems focus on the character of the
noise or, conversely, the subjective experience of the respondent do not have a
significant effect on reactions in laboratory situations. In Part II, in which subjects
evaluated hypothetical noise problems, significant effects were found in both the
English- and Japanese-language data but the effects did not confirm the authors’
hypothesis regarding the relative strength of the responses that the three formats should
elicit. While the authors hypothesized that Format B should elicit the strongest
response and C the weakest, the response to C was stronger than the response to A in
the English data; in the Japanese data, the response to A was stronger than that to B.

Though the exact reasons for the observed responses are unclear, the hypothetical
nature of Part II may have led subjects to focus more carefully on the wording of the
question stems. Table 9 shows the actual and/or hypothetical conditions upon which
subjects are to base their reactions in field studies and Parts I and II of this study. In

Table 9 Actual and hypothetical dimensions of noise annoyance studies

Noise evaluated Context

Actual Hypothetical
Actual Field study Part I
Hypothetical - Part I1

field studies, subjects are asked about actual noises that they have already experienced
in their living environment. Since subjects answer entirely on the basis of their
experience, nothing about the questions is hypothetical. Part II is at the opposite
extreme in that subjects were required to imagine both the noise and the living situation
in which they would be exposed to that noise. Subjects may have focused more
carefully on the wording of the question stems in Part II because its hypothetical nature
forced them to construct mental images of the noise problems based solely on verbal
cues. In other words, it may be that questions about noise problems that are posed in
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field and laboratory conditions are less susceptible to wording variations than
hypothetical questions because in field and laboratory conditions the subjects rely less
on question wording to construct mental images of the noises or noise problems.

The experiment reported in this study is not a direct test of the equivalence of the
English and Japanese question stems proposed by ICBEN Team 6 but the results
provide indirect support for the equivalence of the two. Firstly, whereas the three
formats used in this experiment were constructed so as to exaggerate differences in
wording, back translation was employed when constructing the ICBEN question stems
in order to minimize such differences. Moreover, although the concepts of
“annoyance” and “urusasa” have been included in the ICBEN question stems, the
decentering approach has been employed to reduce the influence of unique connotations
associated with the words. Therefore, the lack of a statistically significant effect of
either the English or Japanese wording differences in Part I indicates that it is very
unlikely that subtle differences between the English and Japanese ICBEN noise
annoyance question stems would have a significant impact on their equivalence.
Secondly, although statistically significant differences in the reactions to the three
formats were observed in Part II, this result should not led to concern about the
equivalence of the ICBEN question stems for two reasons: 1) while the ICBEN
questions are designed to be administered in field studies of actual noise problems, the
questions administered in Part Il were entirely hypothetical; 2) the effects observed in
Part II did not conform to the authors’ hypothesis and therefore may not be the result of
the types of wording differences the authors intended to study.

In sum, neither the psychoacoustic experiment conducted in this study nor a separate
social survey study indicated that shifting the focus of question stem wording between
the quality of the noise and the impact of the noise of the psychological state of the
subject had a significant effect on subject response. Question stem wording was found
to be significant in responses to hypothetical questions but in differing patterns in the
two languages, neither of which was in accord with the researchers’ hypothesis. On
the whole, therefore, we may conclude that the types of question stem wording
examined here did not produce systematic differences in subject responses.
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5. CONCLUSIONS

English-speaking subjects and Japanese-speaking subjects were asked to evaluate
noise presented in a laboratory situation and hypothetical noise problems through a
question stem worded in one of three ways. No significant effect of the differences in
the wording was found in the laboratory situation. Significant effects were observed
when subjects were asked about hypothetical noise problems but the effects did not
conform to the researchers’ hypothesis. Thus, the results of the laboratory experiment
(Part I) provide support for the equivalence of question stems constructed according to
the ICBEN method, while the results of the hypothetical experiment (Part II) are
inconclusive in that a systematic difference between the question formats was not found
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CHAPTER 4: THE RELATIONSHIP BETWEEN QUESTION STEM WORDING
AND COMMUNITY RESPONSE TO RAILWAY NOISE: RESULTS OF A
SOCIAL SURVEY CONDUCTED IN KYUSHU, JAPAN

4.1 INTRODUCTION

In Chapter 3, the results of an international experiment on the effect of differences in
the wording of noise annoyance questions were discussed. Under laboratory conditions
in which subjects were exposed to a noise stimulus, no significant difference was found,
in either English or Japanese, between questions that focus subject attention on the
character of the noise and those that focus on the psychological impact of the noise. A
statistically significant effect of the question type on subject response was found when
subjects were asked to evaluate hypothetical noise situations, but the effect was not
compatible with the author’s hypothesis.

This chapter examines the possibility that similar differences in wording may have a
significant effect on responses to social survey questions about noise annoyance. Data
from a survey on railway noise annoyance which was conducted in Kyushu, Japan in
2002 is analyzed. The key questions included in the survey concerned annoyance,
activity disturbance and related effects caused by railway noise. Four types of
questionnaires were prepared, each containing noise annoyance questions with one of
four base descriptors. Responses to the four types of noise annoyance questions are
compared in this chapter. Question type alone did not have as statistically significant
effect on responses, though statistically significant interaction between gender and

question type was found. Also, age was found to have a statistically significant effect
on response.

4.2 SURVEY

4.2.1 Outline of survey

A social survey on community response to railway noise was conducted in Kyushu,
‘Japan in May and June 0f2002. The distribute-collect method was used in residential
areas along four railway lines. The railway lines and residential areas surveyed are
shown in Table 1. All of the houses surveyed were detached and faced the railways.
The questionnaire consisted of about 40 questions related to environmental, housing and



personal factors. The key questions concerned annoyance, activity disturbance and
related effects caused by railway noise. Four kinds of questionnaires were prepared.
Each questionnaire type employed a different phrase to describe the nature of the noise
problem in questions about noise annoyance. The four phrases are shown in Table 2.

Table 1 Railway lines, residential areas surveyed, and trains per day

Line Nipp6 Hita-Hikosan Kagoshima Chikuhi
Honsen Sen Honsen Sen
Residential area(s) Kita-ku Minami-ku  Koga-shi Nishi-ku
surveyed Minami-ku Fukuma-machi Maebaru-shi
Karita-machi Munakata-shi ~ Nijo-machi
Yukuhashi-shi Okagaki-machi
Shiida-machi
Buzen-shi
Trains Local and rapid 78-135 52 209-226 83-137
per Express 76 - 89 -
day Freight 14-19 -- 66-69 -

Table 2 Four questionnaire types and phrases used in noise annoyance questions

Questionnaire name Phrase wused in noise annoyance
question

Urusai [noise] o urusai to kanjiru

Fukai [noise] o fukai ni kanjiru

Nayamasareru [noise] de nayamasareru

Standard [noise] de nayamasareru, aruiwa

jamasareru, urusai to kanjiru

The respondents, from 20 to 75 years of age, were randomly selected from voter lists on
a one-person-per-family basis. The four kinds of questionnaires were distributed
randomly to the homes. The numbers of respondents for each of the four types of
questionnaires were between 397 and 408, and the response rates were between 62.6%
and 64.8% as summarized in Table 3, Tables 4 and 5 show the numbers of male and
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female respondents and the age distribution for each questionnaire type. Figure 1
shows the distribution of noise exposure levels for each question type. There were no
systematic differences among four questionnaires in the survey; the populations selected
for the different base descriptors were uniform.

Table 3 Distribution of the four questionnaire types and response rates by railway line

Fukai  Urusai Standard Nayama- Total

sareru
Nippb Sample size 171 176 167 173 687
Honsen Responserate 66.0% 67.7% 64.5% 65.8% 66.0%
Hita- Sample size 56 51 45 56 208
Hikosan Sen Responserate 62.9% 58.6% 53.6% 644% 59.9%
Kagoshima Sample size 109 100 115 98 422
Honsen Responserate 67.7% 62.5% 70.6% 61.6% 65.6%
o . Sample size 72 76 70 77 295
Chikuhi Sen posponserate  59.5%  62.3%  54.7%  61.6%  59.5%
Total Sample size 408 403 397 404 1612

Responserate 64.8% 64.1% 62.6% 63.7% 63.8%

Table 4 Distribution of the four questionnaire types by gender

Gender Fukai Urusai Standard Nayamasareru Total

Male 164 169 168 168 669
Female 238 226 225 230 919
Total 402 395 393 398 1588

Table 5 Distribution of the four questionnaire types by age

Age  Fukai Urusai Standard Nayamasareru Total

20s 32 46 28 19 125
30s 31 36 25 41 133
40s 63 - 61 61 66 251
50s 93 114 115 117 439
60s 104 86 114 96 400
70s 79 54 49 62 244
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Fig. 1 Distribution of noise exposure levels among the four questionnaire types

After the questionnaires were completed, noise measurements were made at several
points. At reference points close to the railway, noise levels from various types of
trains were recorded with an integrating sound level meter from morning to evening, and
the Lar value was calculated. The numbers of trains that passed per day on each of the
four lines are shown in Table 1. Distance reductions at points 5, 10, 20 and 40 m from
the reference points were measured simultaneously, and equations for estimating the
distance reductions of Lag were formulated. Noise exposure to each house was
calculated in L acq4) using data on the number and type of trains that pass each day, their
Lag values at the references points, the distance of the house from the tracks, and the
distance reduction equations.

4.2.2 Question wording design

The first three questionnaires are named for the base descriptor used in the noise
annoyance question. All three of these base descriptors have been used in many noise
annoyance studies conducted in Japan [1]. The word “urusai” is usually used to refer to
the annoying character of a noise (its “noisiness™), while “fukai” can be used to refer to
anything that is “unpleasant.” When these words are used in reference to noise, they
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both identify the “noisiness” or “unpleasantness” as properties of the noise. Thus, the
noise annoyance questions used in the “Urusai” and “Fukai” questionnaires are similar
to Format B (“Rate”) in the experiment discussed in Chapter 3. Conversely,
“nayamasareru” literally means to “be made to worry” and thus corresponds to Format C
in the laboratory experiment. While the ‘“Urusai” and “Fukai” questions refer to
negative properties or characteristics of the noise, the “Nayamasareru” question refers to
the negative impact of the noise exposure on the psychological state of the subject.

The fourth type is called “Standard” because it was the phrase at the heart of the
Japanese version of standard noise annoyance question being considered for adoption by
ICBEN Team 6 at the time that the survey was conducted. It asks subjects if they are
either “worried” (“nayamasareru”) by the noise, “disturbed” by it (“jama sareru™), or
find it to be “noisy” (“urusai®). Thus, it combines wording that focuses on the effect on
the noise on the subject with wording that refers to the character of the noise itself.

The three question formats used in the experiment discussed in Chapter 3 were
intended to replicate the different nuances of the typical Japanese and English noise
annoyance questions in both languages. In order to do that, it was necessary to
sacrifice the naturalness of the wording to some extent. Conversely, in constructing the
questions to be used in this social survey, priority was placed on the naturalness and
practical utility of the questions. Although the wording of the questions is not identical,
this survey includes two questions (“Urusai” and “Fukai”) that focus on the negative
properties of the noise and one (“Nayamasareru™) that focuses on the psychological
impact of the noise on the subject. Thus, the data from this survey can be used to test
the same fundamental question that was posed in Chapter 3: Do questions that focus on
the psychological impact of the noise on the subject elicit substantially different
responses from questions that focus on the nature of the noise itself? Moreover, this
survey design allows the evaluation of the equivalence of questions written in the style
proposed by ICBEN Team 6 and the three more traditional question types.

In most of the questions about noise annoyance and activity disturbance posed in this
survey, the Japanese version of the five-point verbal scale endorsed by ICBEN Team 6
was used. In addition, a 0 to 10 point numeric scale was used in one question about
annoyance caused by railway noise. The Japanese modifiers for five-point verbal
scales are shown in Table 6 and the numeric scale is shown in Figure 2. The English
modifiers that were determined through the ICBEN joint study conducted in England,
Australia and U.S.A. are also shown in Table 6 for comparison.
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mattaku...nai hijoni

Fig. 2 Numeric scale

Table 6 Annoyance modifiers for each category determined in the joint study by the
ICBEN Team 6

Category Japanese English

5 hijoni extremely
4 daibu very

3 tasho moderately
2 sorehodo...nai  slightly

1 mattaku,..nai  not at all

4.3 RESULTS

Results of surveys such as this one are frequently summarized and compared in terms
of the percentage of subjects who are “highly annoyed.” Accordingly, logistic analysis
in which annoyance response was the dependent variable and the question type and Laeg
were independent variables was conducted to determine whether different base
descriptors had a statistically significant effect on the % highly annoyed. According to
Shultz [2] and Miedema [3], subjects responding to point 9 or higher on an 11-point
numeric scale should be considered to be “highly annoyed.” In regard to 5-point verbal
scales there has been some difference of opinion as to whether the highest point on the
scale only or the highest two points should constitute the “highly annoyed™ level [4].
Accordingly, in this study all three possibilities are considered.

Table 7 shows the results of logistic regression analysis for each of the three
definitions of “highly annoyed” (HA). When only Lae and question type are used as
dependent variables, no significant effect of question type on responses is observed.
However, when the interaction of gender and age are also considered, some statistically
significant effects can be observed.
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Table 7 Logistic regression analysis for each of the three definitions of % “highly
annoyed” (HA)

Def of %HA Factor Parameters DF Wald ChiSq Prob>ChiSq

) Question 3 3 4102679  0.2506
Numetic 1 eq 1 1 185.6198 0
Question 3 3 5.406809 0.1443
Verbal Top 1 ) o 1 1 173.9046 0
Question 3 3 7.280098 0.0635
Verbal Top2 |\ oo 1 1 239.9614 0

4.3.1 Results of analysis when top three points of the 11-point numeric scale constitute
“highly annoyed” ‘

Figure 3 compares the community responses to general noise annoyance among the
four base descriptors for this range.

100

% highly annoyed

20 30 4 50 60 70 80
LAeq

Fig. 3 Logistic regression model of the relationship between % highly
annoyed on 11-point numeric scale and Laeq

No consistent difference between the responses to the four question types can be
observed in these results

The results of logistic regression analysis in which % highly annoyed in the 11-point
numeric scale is the dependent variable and question type, age and gender and there

59



interactions are the independent variables are shown in Tables 8 and 9. A statistically
significant effect of question type is not found but age is found to be significant at the
1% level.

Table 8 Initial results for logistic regression analysis of 11-point numeric scale

Factor Parameters DF Wald ChiSq Prob>ChiSq
Question 3 3 6.47929 0.0905
Age 1 1 3.00878 0.0828
Question*Age 3 3 1.029168 0.7942
Sex 1 1 1.937353 0.164
Question*Sex 3 3 7.548218 0.0563
Age*Sex 1 1 0.227305 0.6335
LAeq 1 1  86.6405 0
Question*LAeq 3 3 0.183956 0.9801
Age*LAeq 1 1 0.368087 0.544
Sex*LAeq 1 1 1.917078 0.1662

Table 9 Final results for logistic regression analysis of 11-point numeric scale

Factor Parameters DF Wald ChiSq Prob>ChiSq
Question 3 3 7.064489 0.0699
Age 1 1 14.75611 0.0001
Sex 1 1 0.755521 0.3847
Question*Sex 3 3 7.554285 0.0562
LAeq 1 1 194.1687 0

Miedema [5] has written that age is indeed a significant factor and that subjects in their
30s and 40s tend to be more sensitive to noise annoyance while both younger and older

subjects are less sensitive. Figure 4 shows that the results of this study tend to support
Miedema’s findings.

60



" 100

............... 20s

30s
B B ———40s
g’ esesnsne SOS
g = ()
S -
=
NS 25 e
0 g
30 L] 50 60 70 80
LAeq

Fig. 4 Logistic regression model of the relationship between % highly
annoyed on 11-point numeric scale and Lacq by age group

4.3.2 Results of analysis when top point of the 5-point verbal scale constitutes “highly
annoyed”

Figure 5 compares the community responses to general noise annoyance among the
four base descriptors for this range.’
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Fig. 5 Logistic regression model of the relationship between % highly
annoyed on 5-point verbal scale and Lseq when top scale point is %HA
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The results of logistic regression analysis in which % highly annoyed (the top point
on the 5-point scale) is the dependent variable and question type, age and gender and
there interactions are the independent variables are shown in Tables 10 and 11. A
statistically significant effect of question type is not found but age is found to be
significant at the 1% level.

‘Table 10 Initial results for logistic regression analysis of 5-point verbal scale when top

category is Y%oHA
Factor Parameters DF Wald ChiSq Prob>ChiSq
Question 3 3 3.053844 0.3834
Age 1 1 0.411839 0.521
Question*Age 3 3 1.912236 0.5908
Sex 1 1 1.056031 0.3041
Question*Sex 3 3 10.87143 0.0124
Age*Sex 1 1 0.759524 0.3835
LAeq 1 1 78.87471 0
Question*LAeq 3 3 1.10957 0.7748
Age*LAeq 1 1 0.108872 0.7414
Sex*LAeq 1 1 1.747087 0.1862

Table 11  Final results for logistic regression analysis of 5-point verbal scale when top

category is %HA
Factor Parameters DF Wald ChiSq Prob>ChiSq
Question 3 3 2.485411 0.4779
Age 1 1 5.760172 0.0164
Sex 1 1 0.123504 0.7253
Question*Sex 3 3 11.18793 0.0108
LAeq 1 1 176.5199 0

Here, too, age is a statistically significant factor (at the 5% level, as seen in Table 8).
Unexpectedly, however, the interaction of question type and gender is also statistically
significant at the 5% level. Figures 6 and 7 illustrate the nature of the relationship
between gender and question type that was found.
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Fig. 6 Logistic regression model of the relationship between % highly
annoyed and Laeq by question type among males on 5-point verbal scale when

top scale point is %HA
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Fig. 7 Logistic regression model of the relationship between % highly
annoyed and Laeq by question type among females on 5-point verbal scale
when top scale point is %HA

Logistic analysis of the effect of gender within each question type for the same
definition of %HA was also conducted. The results of that analysis are shown in Table
12.
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Table 12 Logistic analysis of the effect of gender within each question type when top
point of 5-point scale is %HA

Question Factor Parameters DF Wald ChiSq Prob>ChiSq

. Sex 1 1 4109115  0.0427
Fukai LAeq 1 1 3171159 0
Sex 1 1 5650293  0.0175
Standard '\ o 1 1 5104098 0
Nayamasareru Sex 1 1 0394271  0.5301
LAeq 1 1 44.55423 0
Urasai Sex 1 1 0187194  0.6653
LAeq 1 1 45.71706 0

Gender is statistically significant at the 5% level in the Fukai and Standard question
types. As can be observed from Figures 8 and 9, the gender division is reversed in the
two types.
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Fig. 8 Logistic regression model of the relationship between % highly
annoyed and Laeq by gender in Fukai question data when top scale point
is Y%eHA
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Fig. 9 Logistic regression model of the relationship between % highly annoyed and
Laeq by gender in Standard question data when top scale point is %HA

4.3.3 Results of analysis when top two points of the 5-point verbal scale constitute
“highly annoyed”

Figure 10 compares the community responses to general noise annoyance among the
four base descriptors for this definition of % highly annoyed.
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Fig. 10 Logistic regression model of the relationship between % highly annoyed on
5-point verbal scale and Laeq when top two scale points are %HA
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The results of logistic regression analysis in which % highly annoyed as the top two
points on the 5-point scale is the dependent variable and question type, age and gender
and there interactions are the independent variables are shown in Tables 13 and 14. A
statistically significant effect of question type is not found but age is found to be
significant at the 1% level.

Table 13 Initial results for logistic regression analysis of 5-point verbal scale
when top two categories are %0HA

Factor Parameters DF Wald ChiSq Prob>ChiSq
Question 3 3 2.046309 0.5629
Age 1 1 3.188271 0.0742
Question*Age 3 3 1.085693 0.7805
Sex 1 1 2.498732 0.1139
Question*Sex 3 3 2.070048 0.558
Age*Sex 1 1 0.533641 0.4651
LAeq 1 1 95.82812 0
Question*LAeq 3 3 1.196037 0.754
Age*LAeq 1 1 1.127839 0.2882
Sex*LAeq 1 1 0.182955 0.6688

Table 14 Final results for logistic regression analysis of 5-point verbal scale
when top two categories are Y%oHA

Factor  Parameters DF Wald ChiSq Prob>ChiSq

Question 3 3 7.588179 0.0553
Age 1 1 3.809358 0.051
Sex 1 1 2.284238  0.1307
LAeq 1 1 243.5627 0

None of the factors other than L., are statistically significant.
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4.3 DISCUSSION

The experiment discussed in Chapter 3 was designed to test the hypothesis that
questions that ask subjects to admit to a negative change in their psychological state as a
result of exposure to noise may elicit weaker responses than questions that merely ask
subjects to evaluate the quality of a noise. Though the wording of the question types
employed in this survey was not identical to the three formats used in the experiment
discussed in Chapter 3, they were designed to test the same hypothesis. Logistic
regression analysis for each of the three definitions of “highly annoyed” (Table 7) did
not reveal a statistically significant difference when only question type and Lae were
used as independent variables. This result indicates that the difference in question
wording does not have the effect hypothesized and the various wordings are functionally
equivalent. However, a significant interaction between gender and question type was
found in the analysis of the responses to the 5-point verbal scale when % highly annoyed
was defined as the highest point on the scale. - More research on this possible gender
difference should be conducted to determine whether it occurs frequently, particularly in
the use of the ICBEN Team 6 questions.

The results of the logistic regression analysis that does not test for interactions with
gender and age indicate that the Japanese version of the ICBEN Team 6 question used in
this survey is equivalent to question types that have been used traditionally in Japanese
surveys on community response to noise. Thus, the results of this experiment tend to
support the utility of the Japanese versions of the ICBEN Team 6 question stem for both
international comparative studies and longitudinal studies within Japan, though more
study of possible gender differences should be done.

4. 5 CONCLUSION

A social survey on railway noise was performed in Kyushu, Japan in order to
compare community responses obtained with different base descriptors. No systematic
differences were found among the four base descriptors when only question type and
Laeq were used as independent variables in the statistical analysis. However, a
significant interaction between gender and question type was found for one definition of

percent highly annoyed. Also, the age of the subjects was found to be a statistically
significant factor.
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CHAPTER 5: CONCLUSIONS

5.1 EQUIVALENCE OF JAPANESE AND ENGLISH SCALE LABELS

In Chapter 2, the results of an experiment in which bilingual subjects constructed
annoyance scales in English and Japanese according to the ICBEN protocol were
reported. The results clearly indicate that English- and Japanese-speaking subjects do
not differ significantly in their interpretations of the “highest degree” of annoyance.
Thus, a key premise of the equivalence of the ICBEN scales was confirmed for English
and Japanese. In addifion, though the Japanese modifier “hijéni” has frequently been
translated as “very,” the results of this study show that “extremely” is a more
appropriate translation. '

5.2 EQUIVALENCE OF QUESTION STEMS WITH DIFFERENT BASE
DESCRIPTORS

The equivalence of question stems with different base descriptors was tested through
a laboratory experiment conducted in parallel in Japan, Australia and the United States
and through a social survey conducted in Japan. In the laboratory experiment,
discussed in Chapter 3, English-speaking subjects and Japanese-speaking subjects were
asked to evaluate noise presented in a laboratory situation and hypothetical noise
problems through a question stem worded in one of three ways. No significant effect of
the differences in the wording was found in the laboratory situation, Significant
effects were observed when subjects were asked about hypothetical noise problems but
the effects did not conform to the researchers’ hypothesis. Thus, the results of the
laboratory experiment (Part I) provide support for the equivalence of question stems
constructed according to the ICBEN method, while the results of the hypothetical
experiment (Part II) are inconclusive in that a systematic difference between the
question formats was not found.

In the social survey on railway noise in Kyushu, Japan, which was discussed in

. .
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tematic differences were found among the four base descriptors when
only question type and Laeq were used as independent variables in the statistical analysis.
However, a significant interaction between gender and question type was found for one

definition of percent highly annoyed.
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These results tend to support the hypothesis that data from surveys on noise
annoyance that were conducted with different base descriptors are comparable despite
the differences in question wording. The results of these tests of the equivalence of
questions with different wording provide indirect support for the equivalence of
questions constructed in accord with ICBEN Team 6 recommendations.

5.3 ISSUES REQUIRING FURTHER STUDY

5.3.1 The effect of second language acquisition on first language

In Chapter 2, it was noted that bilingual Japanese subjects differ from monolingual
Japanese subjects in their interpretations of the intensities of certain Japanese words and
that those interpretations seemed to be influenced by mental association with certain
English words. Further research should be conducted to confirm this effect among
Japanese speakers of English and to determine if indeed those Japanese speakers are
associating those Japanese words with English ones.

5.3.2 Increased sensitivity to question wording in hypothetical contexts

In Chapter 3, statistically significant effects of wording differences were observed in
response to hypothetical questions but not in response to noise stimuli. This may be a
result of the increased focus on question wording that iinagination of a hypothetical
question requires. Yet, rescarch on this phenomenon could not be found.
“Hypothetical bias” is often referred to in literature on questionnaire wording but the
term refers to differences in estimates of what a person would be willing to do in a
pai'ticular situation and what they actually do in such situations. Research on the
relationship between question wording and the hypothetical nature of a question or
questionnaire should be conducted in order to clarify this aspect of questionhaire
construction.

5.3.3 Gender differences in interpretation of noise annoyance questions

More research should be conducted to clarify the interaction between question
wording and gender noted in Chapter 4. It is possible that the phenomenon is the
resuit of random error bui there may be a difference of which noise researchers should
‘be aware. Studying this phenomenon is particularly important because a statistically
significant gender difference was observed within the data for the Japanese version of
the ICBEN Team 6 questioh. Since this noise annoyance question will be used
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extensively in future research, it is particularly important to determine whether there is a
consistent pattern of gender difference in its interpretation and, if so, what can be done
to minimize the effects of this difference.
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AN INTERNATIONAL JOINT STUDY OF THE WORDING
USED IN SOCIAL SURVEYS

P —MAETHEVL 3 EROREICHT ZERARAGE

Please fill in this page before turning to the instructions on the next page.
ZON—VOEBAERALKZTHD, ROR—IU~BEAT S,

Sex (circle): female / male

R GLEIZ D TTFEW) T/ B

Age: | | | years

Fils 54

Number of education years ( including college ): | | | years

BRFEHIE 4

Native language:

ST

Address (community):
BEF (HETH)

Place of birth (community):
e (FETAH)

Community in your native country in which you have lived for the longest period
of time:

&b & EATZTHETA

Total length of residence Japan HAFE —
in the following countries: English-speaking countries J<FEE
BEoLEEADEH Other #Dfh

Nationality:

EHEE

Date ( year/month/day ): [ I 4 I VA

Bft (A /R)
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INTRODUCTION

This is a study to choose verbal expressions.
It is a study about the words that people use
to describe the intensity of their feelings
about being bothered or annoyed by
environmental noise. We want you to help us
select Japanese and English words for use in
opinion surveys with all types of people who
live in all types of quiet and noisy
environments.

There will be no right or wrong answers. We
just need the views from people like you to
help us choose words that will work well in
questionnaires.

Please notice that we will NOT be asking you
about your own amount of annoyance with
noise. We will just be asking about the types
of words that people like you use to describe
their own degrees of annoyance.

This survey is composed of the following
four parts:

Part 1 : Selecting English words

Part 2 : Selecting Japanese words

Part 3 : Rating word intensity on a line
Part 4 : Comparison of paired words

Finally, thoughout this questionaire English
explanations will be accompanied by
Japanese. Before responding to a particular
question, please read both.
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IORER, RERTOEELYZITL
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BBEST-DIZITI LD TT, BRIBHT
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Tor—bFCESTEEFED R LOICT
7%, bl FoBERZBFNLEZW
7209,

e IZBEC LW, il H
EOBRETENL BV ammoyanceZ & U 5
PTIRRL, Trr—roxtgeins
A% B3E& U % annoyance DFRE % [H&T 5
BEOSEOBERB L LT, FokHhsE
AREGCTHHEEZXDNLENHI T ET
o

ZOREZEIILLTO 4 >0~ hCHERR
EhTnEd,

F1ES -
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PART 1
F18

SELECTING ENGLISH WORDS
HEDEREDER
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GETTING ACQUAINTED
WITH THE ENGLISH
WORDS

We have selected 21 verbal expressions for
the intensity of noise annoyance for you to
look at. Some of these words are very similar
to each other, but others differ greatly from
one another. The words have been printed on
the cards that are in your envelope marked
“Eng]iSh.”

Please take all the cards from the envelope
and spread them out in front of you. Look at
each word and read each carefully before
turning to the next page, Page 5, of these
instructions.

34

BOICAELEEEOERER
LET OTICRTIEL

B& 3 MDannoyance DFREEZ K $ 2 1 fEEH O
EECRAELELE, E8IX THFE &
EPNTEHBEOHRIZASTHHI—FIZ
HRLTHDET, TNODOFEDORD
KAWL ORRELS B S
bORHY ET,

HEPOLEWMOI— FEZRVEBL, Hlo
LIZRFTLES, ZL T, ZhbHo
— RZEPNTe—D2>—DDFEL &<

B, BEIE F. DL THRDA—

TV A(5R—D) ITEA TS,



SORTING THE
EXPRESSIONS INTO
CATEGORIES

Your first task is to sort the cards into
categories that show how much annoyance
is expressed by the English words.
Remember that this is about the meaning of
the words generally. We do NOT want to
know anything about how much you might
be personally annoyed at the present time.

Begin by sorting the cards into ordered
categories from low to high annoyance.
For Category 1 choose one or several
expressions that express no annoyance or
the lowest annoyance you can imagine.
For Category 9 choose one or several
expressions that express the most
annoyance you can imagine.

Arrange the rest of the cards into a
maximum of 9 groups where the amount of
annoyance increases steadily in stair-step
fashion from one group to the next. When
several expressions show equal annoyance,
then put them together in a group. It is not
necessary to have every category filled; it is
only necessary that the amount of
annoyance increases steadily from group to
group. After sorting the cards into the
groups, you can turn to Page 6 of this
booklet.

Page 6 contains an answer sheet with boxes
for categories numbered from 1 to 9 that
correspond to the categories you created for
your cards. Please copy the appropriate
modifier and 2-letter abbreviation from
each card into the appropriate box on Page
6. Double check to be sure that all of the
words and two-letter abbreviations were
copied exactly right.

Don’t move the cards themselves yet. You
will need them later.

BERONE

HRIIZ L TOW L B OEEIX, h—F
ICEWEREOSEN EDORE Oannoyance &
RIDPEEX, TOREIESHTEELZY
OPDATAVIIHGETHILETY, D
VEER—BR L EEOBERIZETLOILDOTH
B EEENBRVWTTEN, BELRESE
< Hvamoyed TH D LR LTV DS 0EFW
TWBDTIEIHY XA,

9., b0l — KEannoyance DFREEHMK
WHPBEWE~EINERFRAHT 720 <050
TIAVIEHTELTLKEEN, 7Y 11k
lannoyed T2V E72i% [&/bhD
annoyance] OWRBERTHOLE LET, I—
FOEEL R L ZITBWENS Tannoyance
DORE] BZORBIZEYT 05074
LY 1ERBATEEN, 579Y 91 &
KPDannoyance| DIRFEEZRTHDE LET,
THICZETHLREOIBEEZDRC LB 1
BATLIEE Y,

INHEMEETIRAIDOLT TV ITHK

VOI—FEETHBELTILEEN, K

L. &% =Y [3annoyance D FRFE 3 By LI
W5 X5 LES, R UEE Dannoyance
ERTRBUII1LDOITIVICELDTLE
&, HELEITI) 0OLTICSHTREL
BVIRDIMLEIEIDHV ERA, TV H
7 = Y ~annoyance DR B 3 By BEATIZHE X TV
T &, ENETPLEREHETT, £2To
A—RZAT7 VT THhrD, 6 —YD
ERIZEATIEE N,

6 R—VIZRXDHREBSEH LTIV D

H2IZBETH1 06 9FETCOESEOIT
WHH0ET, TOFLOWHIET D 0—
ROEREL 2XFOREBLEEH L, FEVD
RN EEHDITHEND T EEY,

B—FEE»EZ 2L T LTLEEY, O
LIZEZEDH— RBMKRBIZR Y ET,
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SORTING THE ENGLISH INTO CATEGORIES
KBNS

Highest degree of bother/annoyance
[ B X Dbother/annoyance} DIKTE

No / lowest degree of bother/annoyance
Ibothered or annoyed T2V Y| F72id &/ Dbother/annoyance] DIRHE
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CHOOSING AN
EXPRESSION FOR THE TOP

Your next task is to choose the best
expression for the top of the scale on Page 8.

Please look at your sorted cards again. From
the highest category, now choose the
expression that you would be most likely to
use if you had to tell someone about the
greatest amount of bother or annoyance you
could feel. Please think about whether the
word would sound right for telling someone
about being bothered or annoyed by the most
noise anyone might hear.

This time you can select only one card. Take
your time in choosing this card since you will
be using it several more times.

When you have made your selection turn to
Page 8. Please write your chosen expression
and the 2-letter code on the answer sheet
inside the top box, the box marked “5.”

Please note that the phrase “not at all”
appears in space number 1. Its use there has
been decided on the basis of international
discussion.
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EDER

SR LT TE S ROVERIX 8 _—
VIR LIEREOR AL ORBL LTk
BREELZRBRSZILTY,

FEEHRENSELEI—FEL S —
EIRTEEY, ZDORENDTT
TYWHELESEOFNL, RS
B K Damoyance & FEMNIZEET & ZITfED
RBEL L TREEICERT3EEbh
HEEEZBATEEY, 0B, 20O
EESHRICEIZDDE I DEEXT
TE&EW,

ITH—RBLPI— FERESERA,
Thid ZOBRMEINMENE T2, &<
ZZTGRATIEEY,

BUOKATZDL, 8 X—YoEEHRKIZHE
ATRIEEY, 2L T, 55 LEIZA
Ile—FLOBITRAIERBGEL 2 XF
DOFT/EZEONTTEV,

28, #1IZiX9 TIT “notatall”, &\
IBENFENMPNTNETE, ZoFEI
FKIZo CTHERRTRE L, ZoXRBEY
THZ L ITBDI/ZDTT,



CHOOSING ENGLISH EXPRESSIONS

ANNOYANCEZER T EEDRIR
5 5
4 4
3 3
2 2
not at all
1 bothered or annoyed 1
NA-

38



FILLING IN THE
REMAINING BOXES ON
PAGE 8

Next you need to choose words to fill in the
remaining three empty boxes on Page 8 so
that the words are evenly spaced in equal
steps between the two expressions you
already have in boxes #1 and #5.

A schematic representation of the scale looks
like this diagram:

XXXX  (Your top expression)
5 annoyed

T NTTT W T T BT T

1 notatall
annoyed

To fill in the remaining three boxes, first
choose an expression that lies exactly half
way between the two extremes you already
have on the scale. Look at all of the cards
carefully to make a choice. Be sure to again
choose a modifier that people would
.normally use when talking to one another. If
you find more than one modifier is half way,
you should still select just one. Please write

the expression and its two-letter code in box
#3.
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BR—CDORYDR~DERAS
BREREIZRAVSEROZER)

WIZ, 8 X—~TDFKY 3 OOZENEZIED
HAREELBV, KITEVBATZML M5
D 2 ODORED H W IZERRBIZIERT
WEEL Z LT ET,

FORBREIRTHEUTOLIRRE
WA TLE D,

XXXX («~ZZiZixd
RT=PBATEE L ORBADE
PiIvES)

5 annoyed

—— T T W T A

1 notatall
annoyed

BROD3IHS>OWMEEDBIIHZY, F

T, T CIRRELCBEW &M (8

5) LT (1) osEDOLEHE
HAPIMETHIRIAZRBATLEX

W, ETCOA— FEEEELREI> AT
BATLEZIWN, A BBEWIELT
LHBRICEBICESSEEBSIOICLT
KFEEW, HE 222U EOEENZD
BEAFDONEIZEZYTHLEESTH, &4
T—OFETRELSICLTTFEN, #A
CEELENICRINT D 2 AFOEEE

B 3 IZENWTLEE&YY,



From the rest of the cards, now select the
expression that falls half way between “not at
all bothered or annoyed,” and the expression
that you just selected for the middle. Write
the expression and its two-letter code into
box #2.

From the rest of the cards, select a final card
that falls half way between the top expression
in box #5 and the one you choose in box #3.
Write that expression and the two-letter code
in box #4.

Please return any cards you moved to the
appropriate category among the sorted cards.
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Wiz, B DA — FH>H4not at all
bothered or annoyed” & 45 H R 7= 3 D
BEATOMNBIZCRBATLEEOPREICZHY
THLEISELRD, TOFEL 2
FOREPH 2 ITENTIEE N,

B, OO — Kb, M50%E
M EMSITRALEEOPEICHKE TS
CROIBELSBRV, TOSEL 2UFOD
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SELECTING EXPRESSIONS
FOR A 4-POINT SCALE

Now you repeat the procedures you used
before, but this time there are four points
rather than five and you have already selected
the top point.

Start by copying the word and 2-letter
abbreviation from the top box (#5) on Page 8
into the top box (#4) on the next page (Page
12).

Next, choose two cards to complete the 4-
point scale such that the intensity is equally
divided between the four words. In other
words, the difference or distance between
points 1 and 2, 2 and 3, and 3 and 4 should be
the same.

Take your time and try a few different cards.
Then write down the expressions and their
two-letter codes.

XXXX  (Your top expression)

4  annoyed

|

I

3

|

I

2

l

I

1 notatall
annoyed

When you finish this task you can put your
cards back into the envelope marked
“English.”

ABRBEREICAVIEEDERR

FIFELRCFIEEZRYELE TR, 4
Bl 5 BRERETII R ABBORET
HY, Lrb T T EMNOEEILRA
THYET,

EFTHRMZ, 8X—TDE MO (F
5) DEEL 2XFOREL 1 21—V
D LA (H4) &R LTTFaEW,

WRIZ. annoyance®D R E2AENERIMRIZ S
BENBLIIC200EEDOI— F3E
ATLIZEW, DFh, 12°—TUD1
L2, 283, 3L40MRBRFELI 2B &
HIZLTLEEW, |

2L3DBELZBRSEIT., T<IZRDT,
WS DOPDRRBH— RERLTHT,
Co< W EBATEEY, #LT, 2
DOBYPIRRBAZREL. TOEEL 2
XFOIE FBEENTLEE N,

XXX («ZZiZidd
IRTEDSBATER AL ORBBE
PIET)

4 annoyed

—_—_— N —

1 notatall
annoyed

ULEDEEN KD oTEH, I—FE 5%
B EEMPREHEHBICLE-o TS
AN



CHOOSING ENGLISH EXPRESSIONS

ANNOYANCEZR T EEDRER
4 4
3 3
2 2
1 not at all 1
botherd or annoyed
NA-
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PART 2
E2@

SELECTING JAPANESE WORDS
HARBOEFREDER
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GETTING ACQUAINTED
WITH THE JAPANESE
WORDS

Now we would like for you to follow the
same procedure as in Part I to select English
words to express noise annoyance. Of course
the word annoyance is not normally used in
Japanese conversation but, for the purposes
of this study, please imagine that you are
talking about annoyance in Japanese.

We have selected 21 verbal expressions for
the intensity of noise annoyance for you to
look at. Some of these words are very similar
to each other, but others differ greatly from
one another. The words have been printed on
the cards that are in the envelope marked
“Japanese.”

Please take all the cards from the envelope
and spread them out in front of you. Look at
each word and read each carefully before
turning to the next page, Page 15, of these
instructions.

9%

ENABEL-BABOEREZ
RLETOTRCR TS

4RI B ¥ & A UFHi & Tannoyance®
BEZRATHIZOOAEREBOSELR
ATWEEETZWERBWET, b A
A, BAFETDannoyance & VD SEEILE
BRFOPTIIFELRERAN, TIT
I3 B Z53E CannoyancelZ DV TREL TW 5
EEELTREXSEXY,

F&E Dannoyance DREZ R T 2 1 D
EELZHELELE, ThHDOEEIX
TAAEE) ¢EbNIHBEORIZAST
WBAH—FIZHRMLTHY £9, Zhb
DEEDRNITEWC L LD
KELBRBLOBRHVET,

HENOEMOH—FZIROH L, HLo
ERIZIRFTKEEW, £ZL T, #hbo
H—RiZEPiz—o—D2DEEL X<
Bk, TEEFERIBEA. €O LETROA—
T (15R—) IZHEATLIEEY,



SORTING THE
EXPRESSIONS INTO
CATEGORIES

Your first task is to sort the cards into
categories that show how much annoyance
is expressed by the Japanese words.
Remember that this is about the meaning of
the words generally. We do NOT want to
know anything about how much you
might be personally annoyed at the present
time.

Begin by sorting the cards into ordered
categories from low to high annoyance.
For Category 1 choose one or several
expressions that express no annoyance or
the lowest annoyance you can imagine.
For Category 9 choose one or several
expressions that express the most
annoyance you can imagine.

Arrange the rest of the cards into a
maximum of 9 groups where the amount of
annoyance increases steadily in stair-step
fashion from one group to the next. When
several expressions show equal annoyance,
then put them together in a group. It is not
necessary to have every category filled; it
is only necessary that the amount of
annoyance increases steadily from group to
group. After sorting the cards into the
groups, you can turn to Page 16 ofthis
booklet.

Page 16 contains an answer sheet with
boxes for categories numbered from 110 9
that correspond to the categories you
created for your cards. Please copy the
appropriate modifier and 2-letter _
abbreviation from each card into the
appropriate box on Page 16. Double check
to be sure that all of the words and two-
letter abbreviations were copied exactly
right.

Don’t move the cards themselves yet. You will
need them later.

BEOHE

BRI LTV &MOEEIX, I—F
IZEW i BAREOSED L OFRE Dannoyance
ERITIEEL, FOREIESNTEESL
W OPDATIVIERETHZLTY, &
DVEENR—BW 2 EEDOERICET LD T
HBZLEENRNTTFEN, BELHREN
Eh HBamoyed TH D LKL TW D2 H
WTWADTIERHY EHA,

9. Zh D OH— K% amoyance DIRE K
WEPDEW T~ ENEFTTEN S 2070
TIAVIZHELTIEEWY, #7573 11X

lannoyed T2\ | F 7213 [H/INDannoyance ]
OREEZETHLDELET, I—FOEEL
Rz & Z2 BV ENS Tanmoyance DFRE | A3
COREBIZZETHHDOEDR L 1 EE
ATLEEW, #73Y 9§k HFKkD
annoyance] MREERITHOLLET, £h
ICEMTHLEBOIBTEEOREL 1ERA
TLIEEN,

INOZEEWRETDHHERNI DO T IYITHE
VOI—FEZETHELTLEEW,
U, &57 3V iZannoyance DFEFE A3 BeFEAYIC
¥ 5 &2 LET, [E CEREEDannoyance
EARTRBEZX1I 2O T7TIVICELHTE
X, ABRLEIT IV 0L TITHTREL
BVEIMNBRIOVERA, XTIV NDD
7 = Y ~annoyance DFEBE M B BERYIZH X TV
I &, ENETRMLEREHTT, 28T
H—REHT7TIVIZHTTHLE, 16—
DEZIZEA T FEE N,

1 6 R—VNIZIRSRERSE LTI D
BxIHYTBE 100 9FETOESEDITE
MAHY ET, FOK2OWMTHRTDH—
FOEEL 2 XFOMKELTLEL. HEVOD
RN LTSN DTLIEEN,
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SORTING THE JAPANESE INTO CATEGORIES
HAEDS

Highest degree of bother/annoyance
[ B K Dbother/annoyance] DIRFE

No / lowest degree of bother/annoyance ,
Ibothered/annoyed T2\ ) F 721k [/ Dbother/annoyance] DIRFEE
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CHOOSING AN
EXPRESSION FOR THE TOP

Your next task is to choose the best

expression for the top of the scale on Page
18.

Please look at your sorted cards again. From
the highest category, now choose the
expression that you would be most likely to
use if you had to tell someone about the
greatest amount of bother or annoyance you
could feel. Please think about whether the
word would sound right for telling someone
about being bothered or annoyed by the most
noise anyone might hear.

This time you can select only one card. Take
your time in choosing this card since you
will be using it several more times.

When you have made your selection turn to
Page 18. Please write your chosen
expression and the 2-letter code on the
answer sheet inside the top box, the box
marked “5.”

Please note that the phrase “mattaku... nai”
appears in space number 1. Its use there has
been decided on the basis of international
discussion.
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FEEDHRIEBFELEI—FE2L5—
EISRTIESY, EORELONT
IYVIZHBELIEESEOPNL, bRER
B K Dannoyance & FEMNIZEE T & EITES
KL L TR BERBICERT L LBbh
HZEELRBATLEEIY, ZTOEE, 20
EENFBRICHI A0 EI DEEXT
<EEWN,

T UL — RE2BRIEHEA,
FhEx ZORMEIMFENET NS, K<
E X2 TRERBATLIEEY,

BOKZEDL, 1 8 X—TYEZRKIC
BATIEEY, £LTC, 5] LHI%
i) 7= —FB L ORTRATEREE L 2 3¢
FORTEEENTTF I,

2B, M1 TR IFofzl -

AN NP AL n%?)lii)‘i}’bf‘l‘i‘?‘ﬁl

ZOREIZEE > CTHEHERTRETL, =
DRBEYTHZ EITRDITZHTT,



CHOOSING JAPANESE EXPRESSIONS

ANNOYANCEZER T HAFEDRER

5 5
4 4
3 3
2 2

- 37 (LT A A
1 bothered or annoyed 1
-MT-
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FILLING IN THE
REMAINING BOXES ON
PAGE 18

Next you need to choose words to fill in the
remaining three empty boxes on Page 18 so
that the words are evenly spaced in equal
steps between the two expressions you
already have in boxes #1 and #5.

A schematic representation of the scale looks
like this diagram:

XXXX  (Your top expression)
annoyed

To fill in the remaining three boxes, first
choose an expression that lies exactly half
way between the two extremes you already
have on the scale. Look at all of the cards
carefully to make a choice. Be sure to again
choose a modifier that people would .
normally use when talking to one another. If
you find more than one modifier is half way,
you should still select just one. Please write

the expression and its two-letter code in box
#3.
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18R—T DRY DIR~DEEA
(CBRREICAVWSEIRDZE
#) |

®IZ, 18_—TDFEY 3 H>OZEHEHE
HDALEELRER, LITERBACHML LW
50D 2 ODOFEEDHWIEIZERIRE T~
TWEEL Z IR Y ET,

FORRERTRTHEUTOL S RRE
WZRBTLX D,

XXXX («~ZZiTiEd
RIBNBATER M ORENE
NhEd)

5 annoyed
|

I

4

|

|

3

I

|

2

I

|

1 Fof=2n

annoyed

BOD3IHOOWMEBDBIIHZY,
T TCICRE RIzBWi-E AL (HE
5) LETH (1) oSEDLXH Y
BEAPIMNBTIRBALZEBALTLES
W, ETOI—FEZEBERLRIZY>%T
BATLTIEEIWN, AEBBEWIZELT
HEICE®BICHE D SEEBS L OITLT
{FEEW, 2220 FL0ZEMRZO
BEAPOMBIZZEYTHLEEB-TH, %
T—OFITRBRELIICLTTEN, BA
EEELZNICHIET S 2XFDORESL
B3 lZENTLEE N,



From the rest of the cards, now select the
expression that falls half way between
“mattaku...nai,” and the expression that you
just selected for the middle. Write the
expression and its two-letter code into box
#2.

From the rest of the cards, select a final card
that falls half way between the top expression
in box #5 and the one you choose in box #3.
Write that expression and the two-letter code
in box #4.

Please return any cards you moved to the
appropriate category among the sorted cards:
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SELECTING EXPRESSIONS
FOR A 4-POINT SCALE

Now you repeat the procedures you used .
before, but this time there are four points
rather than five and you have already selected
the top point.

Start by copying the word and 2-letter
abbreviation from the top box (#5) on Page
18 into the top box (#4) on the next page
(Page 22).

Next, choose two cards to complete the 4-
point scale such that the intensity is equally
divided between the four words. In other
words, the difference or distance between
points 1 and 2, 2 and 3, and 3 and 4 should be
the same. '

Take your time and try a few different cards.
Then write down the expressions and their
two-letter codes.

XXXX
annoyed

(Your top expression)

When you finish this task you can put your
cards back into the envelope marked
“Japanese”.

A FEREICAHVSERDER

FIZEERLFEZBRVBELETE, &4
[ErX 5 BXPERETIdR < 4 BRBEORET
HY. LHrbd TR EMNOETEILRA
ThYET,

FPEMC. 1 8—TJOFK DO

(#5) WOEEL2UFOREL2 2
NR—TV O f4) TERELTT
Wy,

Iz, annoyance® R £ ERIRRIZ S
EHXhBEH95C20o00=EDH— FER
ATLTEEN, DFED, 22 —TD1
L2, 2L3, 3LADHRAE LD X
HZLTLEEN,

2L3DEELBSEIX., 7 IIEDT,
W ONDRRDBH— FERLTAT,
Lol D EBATLEEY, #LT, 2
DODEEPNVeRBAEBREL, TOSEL 2
NFOM FBLEBENTLEIN,

XXXX  («ZZiciEd
IRIC BRI TE R LA DORBDE
k)

4 annoyed

—— N — —

1 EFolkgwn
annoyed

YLD DS b, h— K% TH
KB LEPREHEICLE TS
A



CHOOSING JAPANESE EXPRESSIONS

ANNOYANCEZERY BAEDER
4 4
3 3
2 2
1 *91:( . t-:(: )\ 1
bothered or annoyed
-MT-
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PART 3
S 3

RATING WORD INTENSITY ON A LINE
SEDES ORI & HFFHE

Note: In this part of the questionnaire, subjects are presented with 42 modifiers, in
random order, for evaluation. However, to save space only two are shown here, one
Japanese modifier and one English modifier.
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MARKING INTENSITY ON A
LINE FOR EACH MODIFIER

This next task is to rate the intensity of the
annoyance for each modifier on a separate
sheet of paper. The task is quite easy.

Each of the remaining pages in this part of
the questionnaire has a single one of the
modifiers printed at the top. Beneath it is a
horizontal line, extending from “No / lowest
degree of annoyance” to “highest degree of
annoyance.”

Please indicate the degree of intensity for the
expression on a particular page by making a
vertical mark anywhere on the horizontal
printed line.

=>1f you feel that an expression indicates a
very low intensity, you should put your mark
somewhere near “the lowest degree” end (left
bar) of the line.

=>1f you feel that an expression indicates a
very high intensity, put a mark somewhere

near the “highest degree” end (right bar) of
the line.

=>1f you feel that an expression indicates an
intermediate intensity, put your mark
somewhere in the center.

The distance between the lowest bar and your -

mark will be used as an indication of the
annoyance intensity expressed by the word -
combination above.

Please, do NOT use a cross or check on the
line, just draw your short vertical line across
the printed horizontal line.

EEMNRIANNOYANCEDIE
EZB2IZRATD

WOEZEIL, —HO—HODEENET
annoyance DFRFE % it L CEHMlT5 =
LT, BRIV~ ABERL DT
R

EIWOEY O_—JIZiE, ZhEhl
DOOEENHBIINTEY, £DOTIZ

Ibothered or annoyed C72V VIREE I/ D
annoyance] 25 [FKDannoyance] %
THW 2 1 RDOKFERPRLTHY X
ER

ZOKERED Y ZDICRERR T —
7 & TETE Dannoyance DIRE 71 L
TTF&VY,

2% LdH 5 SENIEFEITIE \annoyance D
BELZRTELEIHEITI. KEROE
¥ TR/ amnoyance] DL IZv—7 %
fHFTT &V,

DRFIT, EOEESIERTEH N
annoyance DFREE R L B I H/AITIX,
KEHOEN TR K Dannoyance] DT <
W=7 ZfTTFIV,

2% L. TOSESPTHEE Dannoyance
KT LEEIHEITIE, PRMTIC~—7
T TT &V,

KEBRESRD TH/NDannoyance) DALE
DO BRI T Te~v—2 FTORERERN
ZDFEIZ X > TR I Bannoyance DFE
EERTHLOLLTEDNRET,

2B, = —7 2 HBRITSTARER S
EADEVKBRTZSIWVTT &,
MEITHABIZR D E40b, RLTX

FIRF = v ZIIELRWTTEN,
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No / lowest degree
of annoyance

HEY--E

highest degree

of annoyance
|

bothered or annoyed CEL KRR/
®|/PMDannoyance -
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BXODannoyance



very

VY-
No / lowest degree highest degree
of annoyance of annoyance
| |
bothered or annoyed CZL iREE,/ B K MDannoyance
®B/MDannoyance
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PART 4
=45

COMPARISON OF PAIRED WORDS
— R DOETRDLLE

108



THE FINAL TASK:
CHOOSING THE STRONGER
WORD

34 pairs of words are shown on Page 69.

The final task is to choose the stronger
description of noise annoyance in each pair.

Please indicate your choice by circling the
stronger word.

Example: a little
bothered or annoyed

Even if there does not seem to be a difference
in intensity, circle one of the words in the
pair.

When you have circled one word from every
pair, you will have completed the
questionnaire.

Thanks very much for your help.

HEOEX - BOFIOEES
=RT D
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BB DOIEEIL. BRF DannoyancelZ B L T
2ONEED I BT I BBIRTHZ
&TY

EFNENDXD ) HIRVIE) DEFEL B
WL, BNES OFEICOHNEDITTL

ZEW,
a little
oothered or annoyed
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2 TH, BT EBLLMZOIZMAITTL
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TT9,

TWBAHVRE S TS NE L,



ik

HARBLHEBOTE
(JAPANESE AND ENGLISH WORDS)
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[Note: This page and next are to be printed on cardboard and cut into the 42 individual cards
that are placed in an envelope for each subject. Each of Japanese and English words are 21

individual cards.]

Japanese words ( 21 individual cards )

HEY---EL RYCY iy
-AM- IR- KN-
EHHT =< 3L
KW- -SG- _SK-
T5&5 ZThIFE -1 =L\ T30
-ST- -SR- TI-
-L&S
=L\~A y il AN &%
-TH- -DB- -TS-
UM TE DL&S
&ETH HERY JEHEIC
TT- -HK- “HJ-
VDL FEEAEHBL | FotBly
-HD- -HT- -MT-
P HIhic Hyic
-YY- -WK- -WR-
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English words ( 21 individual cards )

not at all somewhat very
-NA- SW. VY-
barely fairly highly
-BA- FY- -HY-
insignificantly moderately strongly
IF- -MO- -SY-
hardly significantly importantly
HA-| SI- M-
a little rather severely
-AL- -RA- -SE-
slightly considerably extremely
-SL- -CN- EX-
partially substantially tremendously
-PA- -SU- -TR-
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APPENDIX 2:

EXAMPLE OF ENGLISH QUESTIONNAIRE USED IN
EXPERIMENT DISCUSSED IN CHAPTER 3
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NA : SUBJECT ID#

NOISE OPINION QUESTIONNAIRE

This questionnaire consists of three sections. Sections II and III are each closed with a seal
now. Please do not open them until you are told to do so. Please complete the information
on this first page before the experiment starts.

Today’s date (year/month/day): / /
Gender (circle): 1 Female 2 Male
Date of birth (year/month/day): / /

Number of years of education completed (including college before this year)

SECTION I: LISTENING TO SAMPLE
NOISE ENVIRONMENTS

In a few minutes 20 recordings of road traffic noise environments will be played over the
speaker. You will be asked to give your opinion about each of the road traffic noise
environments. For each recording you will be asked to imagine what it would be like to
have this much road traffic noise in a home. Each noise will be played for 30 seconds.
You will then have seven seconds to answer the question before the instructor announces the
next noise. The first four noises will be for practice. There are no right or wrong answers.
You should answer each question according to your own feelings. This question will be
asked for the first 12 noises:

“Imagine that you lived in a home where this road traffic noise is heard. How much would

this much noise from the road traffic bother, disturb, or annoy you? (Circle a number from 0
to 10)

01 2 3 4 5 6 7 8 910
Not at all Extremely

Now turn to page #2 and wait for the first noise.
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NOISE #1:

Imagine that you lived in a home where this road traffic noise is heard. How much would
this much noise from the road traffic bother, disturb, or annoy you? (Circle a number from 0
to 10.)

01 2 3 4 5 6 7 8 9 10
Not at all Extremely
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NOISE # 2:

Imagine that you lived in a home where this road traffic noise is heard. How much would
this much noise from the road traffic bother, disturb, or annoy you? (Circle a number from 0
to 10.)

01 2 3 4 5 6 7 8 9 10
Not at all Extremely

Note: A total of 12 noises are presented following this format. The only aspect of these
sheets that varies is the number of the noise. Accordingly, the remaining 10 have been
omitted.
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INTRODUCTION TO ADDITIONAL
NOISES

The remaining questions ask the same question but use the following five point answer scale.

“Imagine that you lived in a home where this road traffic noise is heard. How much would
this much noise from the road traffic bother, disturb, or annoy you? (Check your answer)

Extremely
Very
Moderately
Slightly
Not at all

Now turn to the next page and listen for NOISE #13
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NOISE #13 :

Imagine that you lived in a home where this road traffic noise is heard. How much would
this much noise from the road traffic bother, disturb, or annoy you? (Check your answer)
_ Extremely
__Very
____Moderately
____ Slightly

Not at all

Note: As this pattern is followed through “NOISE #20,” the remaining sheets have been
omitted.
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SECTION I1I:
QUESTIONS ABOUT
SOME COMMON NOISES

Please wait for the instructor to tell you to open the seal for Section II.
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Next are questions about five noises that are sometimes heard near homes.

Please again

imagine what it would be like if you lived in a home with this noise. Answer the following
question about each noise:
Q How much would this noise bother, disturb, or annoy you? (Circle a number from 0
to 10.)
Situation Not at all Extremely

Hearing big trucks (when you are in your
- {home) every time the traffic signal
changes at a nearby intersection

10

Hearing a dog that barks in the middle of
the night about once a week outside a
nearby building

10

Having to always raise your voice at the
entrance to your home because of the
noise from a high traffic street

10

Hearing the entrance door of your home
squeak every time it is opened

10

Hearing a distant aircraft about once a
week

10
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QUESTIONS ABOUT MORE COMMON NOISES

Next are questions about five more noises that are sometimes heard near homes.

Please

again imagine what it would be like if you lived in a home with this noise. Answer the

following question about each noise:

Q How much would this noise bother, disturb, or annoy you? (Place a check in the box
Jfor your answer for each noise.)

Situation

Not at all

Slightly

Moderately

Very

Extremely

Hearing about ten airplanes a day
that make your television hard to
hear when they fly by

Hearing the background music from
a nearby business when your
windows or doors are open

Being woken up by motorcycles
about once a week

Hearing your neighbor’s radio,
television or stereo when your doors
or windows are open

10

Hearing the back-up warning signals
beeping on trucks about once an hour
during the daytime at your home
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SECTION III:
QUESTIONS ABOUT VARIOUS
PROBLEMS

Please open the seal to Section III. Do not return to Section II.
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Next are questions about many different types of problems. Please again imagine what it
would be like if you lived somewhere with this problem. Answer this question about each

possible problem:

Q If you had this problem, how annoying or unpleasant would this problem be for you?

(Circle a number from 0 to 10)

Situation

Not at all

Extremely

Being able to see a business with piles of scrapped
cars from your home

10

Having a door inside your house that is sometimes
hard to open

10

Having such bad hearing that a doctor would
recommend a hearing aid

10

Hearing about ten big trucks a day that make your
television hard to hear when they go by

10

Living next to a factory that makes things outside
your home dirty

10

Hearing your neighbors shouting at their children
in the evening

10

Living on a street where cars go so fast that it is
dangerous for children

10

Having a neighbor's outside light shine into your
bedroom at night

10

Having cockroaches in your home

10

10

Having a refrigerator in the kitchen that you can
clearly hear from your bedroom

10

11

Having a car that will not start once or twice a year

10

12

Not being able to see well out of one eye

10

13

Not being able to remember the names of people
you just meet for the first time

10

14

Being woken up by airplanes about two nights a
week

10

15

Having neighbors who leave trash in front of
their home

10

16

Having a nearby streetlamp burn out and not be
replaced for about a2 month

10

17

Hearing a distant expressway when you listen
outside your home

10

18

Living in a home where you are bothered by
mosquitoes when you are trying to sleep

10

19

Having to raise your voice outside your home due
to noise from airplanes landing at a nearby airport

10

20

Having unhealthy air pollution in the area where
you live

10

21

Hearing noise from the faucets and water pipes in
your home

10

22

Smelling a bad odor from an industry when you are

in your home

10
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APPENDIX 3:

EXAMPLE OF JAPANESE QUESTIONNAIRE USED IN
EXPERIMENT DISCUSSED IN CHAPTER 3
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VB E&EE 1ID#

BEECHT 2EERE

COWEEIXIODEIVaryPLTETNET, BZ7Vary I & M FREDEZAMELN
TWET, BIBX5EPNSET, CALEHMIRVTIEEY, ERIHEESETIOR
PO~—TOEBTATERALTLEE,

SHOBRN (BEFE/A/R): / /

R (OR%E DT TLEIW) ¢« 1 Ak 2 X
AR (BEE/RH): / /

REEE (MEEX TORFOEFHRALED) £

oay 1 :BEZFELC

2, 3T 5L, EEINE2 OBEHOERZBETNA Y- 0O TEET, Zhbo
BERRZERT O IOV THREOMZERINEITLLE Y, TOSVWERETILIETIO
BERREETSH AT 2RRZEELTIEICELRSTLL Y, ERFIX3 OBBKSh
9, EREVPROBEEZT TV ATEETO TRRICEDOEMICEZX T EZEW, D4
DOEEIIHE T, ZOEMCIIEMRLAERLD Y EH¥A, bREBHOBREIZLENR- T,
FRENOERICEZTEEY, BHD1 20BFICHLTIE UTOX S IEREhBTL
X9,

WE, BREIGERRERE RSB I AT BAFIEATHS LBBLTIE S, T08EA.
COEBRTHEBRFIIENLS BV S B3, FRIFKRIIRBTLE I, (L5532 3I00H1%
DNFTSEEEY,)

FEHEIZ

MNRY

%/

HEY -2
FEokL R

2R—VRBRTT, BAIDTEFoOTLIEEN,
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BB B # 1

WE., bRFIIERTEBRERBIZ T ARIFEATHE LBBLTLIIEEY, Z08EA.
COBEBETEBRTIIENS DV IBEN, FBRICRBTLLE YD, (4T3 2Z5IC0H%
NPT EE,)

yipvsdl]

____ %Y

HEY -2

Foll R
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R B # 2

WE, HAEIERAGREENSEI A T BRIEATWHR BB LTI EEN, F0HEA.
S OBBRSSEBZIIENL DV W, KRR TLE O N, (FLd3E 512017
DTS AEEL,)

HED T

FollRW

Note: A total of 12 noises are presented following this format. The only aspect of these

sheets that varies is the number of the noise. Accordingly, the remaining 10 have been
omitted.

131



R |- Sat
%Y DEEICxd 55
IOHEBLURIEFCEMZHIELETR, KOONH 1 0FETCORMBREZFENET,
WE, HREZIERSBERESEI A T BRICEATVBR BB LTLLEEY, FOBE.

COBEBARBBEZIIENLSDBWIBE N, EREKRICRBTLEID, 0 226 10 FTD1 oD
BEIZOFIZ DTS ESL,) '

01 2 3 4 5 6 7 8 910
F oA 1 -ahd

RON—=T%DH Y, BEHR 1 3EENTLEIN,
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B B #13

WE, bRFITERLSEBRE NI AT ARIFEATHE LEB LTI EEY, Z0BA,
ZIOEBRZEEZIIENL BWVIBE N, FRIKRICRBTLEI M, 0 226 10 FTCD 12D
BFIZOFIZ ot TS & 0,)

01 2 3 4 5 6 7 8 9 10
F o R FEEIZ

Note: As this pattern is followed through “NOISE #20,” the remaining sheets have been
omitted.
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o3> |
WL DD — BN EREICET 528/

ERENREZ O a IO —AEZRITALICEI ETTHoTIIFEY,
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KIZEODBIEICHOWTERILET, BULRTERPROBENEZ 2 T ARITEATWHS &
BBLTLEEY, Z2OBARENETRNOBEIZOWTUTOEMICE L TIFE N,

Q. UTFOBEFRENIBWVWI BEW, FLRRITRDITLL SN, (TAETIDEEDZLTS
WIZOHIZ D TS Z&0,)

v

# /N B Eo7K | HEY EZ
N S T s

yi YA FEFIT

&

1 | B DR EA CREABDS T
W BRIEOFRTIKEB T v 7 b
DOENRBEZ x5

2 | EFTOREYOH T 1LEBI—EI
DWIERBICRPIEZLHONEZ 2
%

3| RBEDOEVEY MLOEETOR
DIZ, HRIEFIVHSOLROLZEET
KEEZHXRiThidunidzn

4 | Hl-DFEOLERENEL ZBIZ
ZLOEXRE-ZS

51 1B 1E < BVvaEL Oz
BERBZX5
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RIZIEFTLELYEBI25H 9 5200 ICET 38R T, BUOEOL I RBRENREZ X
DEIEATHS BB LT, FBEFICOVWTUTOERICE X TLES W,

Q. UTOBFIIENIBWVWIBEWN, ERKIIRBTLI YD, (052561 0FTD 1 2D
FIZOHIZ DTS ZE,)

F o=KL

i " b} A A FEEIC
6 | FLZEHOBTREKRTH L, TLERHRE
myienzeBdiaict o< 01
bWwhsd,

T | BRRTEBRT WA L X, HFTO
HEHOZTE (BGM) BEZ 25, 01 2 3 4 5 6 7 8 9 10
B8 | BTWwWalxiz1EMIC1IEIL S
WA — AL TCRISNS, 01 2 3 45 6 7 8 9 10

o
W
o+
9]
=)
~~J
o]
\O
S

9 | BT EHIT WAL X, BEAD
STF, FLyY, AT LFOEIRE 01 2 3 4 5 6 7 8 9 10
zZzb

10 | B 7-OFXRTCERRIC 1 Bz 1 B
CBWERTF 9 IZMBDE 4 B - 01 2 3 4 5 6 7 8 9 10
WS EF~FHEELEEXHZ X
)
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oar |ll:
A4 ZREEICEEY 5B

I aMIOI—NLEEITTIEIN, 73 arvII~NEZRELEVWTSEIN,
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KITSESERI A 7ORRECET2EBTY, HARECIOI S REEREL TV RS
BBLTIEIY, ZOBRICENThORBIY Z 5 ZRREIC OV TERIKE X T EEW,

Q. RORBLCEFET A LIRAORIICLSTIEENLS DWRRARZETLE YD, (053610
FTCD 1 >DEFIZOHIZ DTS S, )

F o7 <

# ® o S sq FEF
1 [FICWBLETEMNGERRTS 01 2 3 45 6 7 8 9 10
2 | FTARLKENPLDBENPBEZ XS 01 2 3 45 6 7 8 9 10
3 | HREBEATHLIIEECRELRLS 2N

KEELRBRELTNS 01 23 45 6 7 8 9 10
4 | EL DOEECERET IMEHOBZTOLD

. ZoSTREZHERThIEWT 2y 01 2 3 4 56 78 9 10
5 | FTEILLLTWVWALXBUIC»T S

3 0123456782910
6 | FZOATHEZS EThiX, EL<OEEEE

DERBEZZ 5B 01 2 3 456 7 8 9 10
7 | EFTOEIT RN TWARE, 1 rAI1IZVE

DEZ TR 01 2 3 45 6 7 8 9 10
8 | EFTOAREST-LOFOFNCT I FHE

LTW3 01 2 3 45 6 7 8 9 10
9 | 1Bz 2R DV RIS 01 2 3 45 6 7 8 9 10
10 | HRI=NBEIER 72 A% D4R By ¥

AN 01 2 3 4 5 6 7 8 9 10
11 | —FOBREL RN 01 2 3 4 5 6 7 8 9 10
12 | 1421, 2EHRI-OENEE L2V 01 2 3 4 5 6 7 8 9 10
13 | bR 1-DBZETEROKBEOE NI

Box5 01 2 3 4 5 6 7 8 9 10
14 | Ficdx 7Y B3 01 2 3 4 5 6 7 8 9 10
15 | KPICBEAOBRMT OXR S RT-DEEIC

ADTK 3% 01 2 3 4 5 6 7 8 9 10
16 | RO OBERIIERFEA L — F i@+

TeHFHREBIZL > THEBRTHD 01 2 3 4 5 6 7 8 9 10
17 | BEARY FIE HDFHZ Y5 008E =

%3 . 01 2 3 45 6 7 8 9 10
18 |BRIC T BN H B0, bRI-OROHITH
19 | KBNSy 27 3@BT5-01Ic, FLED

EFEBREEICVIENRNTHIZLIO0EL b 01 23 45 6 7 8 9 10

WwWhHs
20 | EEPHERZED DI LT, b0

Ay iy AN 01 2 3 4 5 6 7 8 9 10
21 | BAO FT7REXFEIBTIZC W 01 2 3 4 5 6 7 8 9 10
22 | BRIEOFENSRI Ty TENEEEZER

FTFAEEFROEENRRZS 01 2 3 45 6 7 8 9 10

138




APPENDIX 4:

EXAMPLE OF QUESTIONNAIRE USED IN
SOCIAL SURVEY DISCUSSED IN CHAPTER 4
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FZWFAEEADO () NICOHIZDITTREZ L XN,

1. HRIEDOEERUTOENTT I,

( )1 #Fb¥
( ) 2 &REE=E
( ) 3 %otk

2. HEREIBRECEEBIZEATHEILRY T2,

£
3. bRrloEEOREKERIIBRELE EOBRETT 2,
# m®  (EkiE # )
4. bRIEOEEOBHEHIIBIB I EORETTH,
9 m®> (FziE B )

5. i OEEOMERDTO PR TP BT 5 bR TBA TS FEW,

( )1 x& .

( ) 2 &BE ==y M=EEED)
( )3 Tuvits

( ) 4 $Harr7V—hE

( )5 *ofs

6. boBEOROEW (B, ¥7AF%) OXT A XMEGE T,
RPHFGA (BRHIFR) AVOV v DBRBII_EBIFTRALBELTIEE N,

ZBEVIARUL
ZHISRA
—BEHTA
Dk,

PN N TN N
R R A4
DN e
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