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INTRODUCT ION

A study was recently carried out to identify relationships between physical

room acoustic parameters (developed by various authors based on laboratory

experiments) and subjective acoustic experiences, which takes into account

environmental complexity in the real acoustic conditions of concert halls. The

study was conducted at live concerts in two concert balls with the aim first to

identify acoustic experiences, and secondly to test whether or not these could

be explained by the selected physical room acoustic parameters. This paper

describes the subjective evaluation tests used for the identification of

acoustic experiences and some of their results.

MENTAL PROCEDURE

A previous study to justify experimentally a number of labels describing

acoustic qualities of concert halls was reported by Vilkens (3) who used German
labels and failed to include aspects of sound such as spatial impression. To

the present authors' knowledge no study aimedat systematically selecting

labels in English has been reported in the literature. In view of this the

subjective evaluation experiments of this study were carried out in three
stages. The first stage was concerned with the development of a number of

opposite labels describing the acoustic qualities of concert halls. Eighty—six

labels were compiled from a thesaurus and from relevant acoustic literature

(1. A). These labels were independently sorted into pairs of antonyms by
thirty concert-goers. The fifty-four resulting adjective] pairswere then used

as the poles of bipolar rating scales in the next stage.

The second experiment, in which sixty-one assessors listened to recorded music,

was designed to reduce the number of these rating scales to a small no. of inde-
pendent sets (tactors). The music consisted of passages from the classical and
romantic repertoire selected from commercial recordings. The raw judgments

were analysed by factor analysis which produced five independent factors,
namely BODY, CLARITY, TONAL QUALITY, EXTENT and PBDXJMITY. The results are

shown in Table 1. In order to represent these Iive factors twenty-seven
scales were evolved which in turn were used in a series of subjective
evaluations at three public concerts.

The evaluations made at these concerts formed the third stage of the experi— '
ments and were used to test the validity of the five factors under real concert
hall conditions. The first two concerts (A and 3) took place in the Fairfield
Hall Croydon, and the third concert (C) in the Queen Elizabeth Hall Inndon.
One group of twenty-eight assessors was used in each of the three concerts
while fifty-two additional assessors were used in concert A. In these concerts
the music programmes were also primarily from the classical and romantic
repertoire. Four to five independent factors were produced from factor
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analysis of the raw judgnents. Results from concert A are shown in Table 2.

The factors EDDY, CLARITY, TONAL QUALITY and PBDXIZMITY were re—extracted in each

of the three concerts. The factors SPACIOUSNES and INTIMACY which had not been
produced in the recorded music test emerged from the evaluations of concerts A
and B respectively.

DISCUSSION

These results show‘that the terms used byconcert-goers to describe concert hall

acoustics refer to a much smaller number of independent sets of ratings or

factors. This was also one of the findings of hawkes (2) and Wilkens (3).
The stability of four of these factors in the recorded music evaluation and each

of the three live concerts has demonstrated that there are common subjective

features between the two types of sound field. It will he noted that some

scales appear on more than one independent factor. This shows that subjects

differed in their understanding of the sound aspect to which the scale refers.

For example, the scale "spacious" appeared together with the scale "reverberant"

on factor BODY and also appeared independently on other factors (see Table 1).

This explains why, although "spacious" and "reverberant" are usually used by

acousticians (Barron to describe distinct subjective effects. Eysholdt et

al (A) found that the two semantic descriptions were not subjectively distin-

guishable.

The results show that the responses described by the labels "full bodied",

"voluminous". "resonant" etc. which appeared on factor BODY, are collectively

independent of CLARITY, contrary to the view that these form the opposite pole

of subjective clarity on one psychological continuum.

In order to investigate whether the interposition variation of subjective data

was produced by some systematic objective influence, or whether it was merely

the effect of variation between subjects, an analysis of variance test was

applied to the subjective factor scores for each factor. Results are shown in

Table '5 and demonstrate that for almost all factors the subjective judgsents

were affected by some systematic objective influence. The identification of

these will be the subject of future publications.
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TAMI I : ROTATED FACTOR MATRIX: RECDNDED MUSIC EVALUATION
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IABLE 2 : RDIAIII) FACIOR "MRI CONCERY II
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has 5 : ANALYSIS OF VARIANCE; WARISOM amEEN TES‘r POSITIONS
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