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Construction of PAANI (Psychological Assessment of Aircraft Noise Index)
by the Statistical and Psychological Idea

Institute of Statistical Mathematics Chikio Hayashi
Fumi Hayashi
Japan Women’s University Habuku Kodama
Hitachi, Co. Ltd. Susumu Kondo

The aim of this paper is to construct a new index of psychological assessment of aircraft
noise (PAANT) different from WECPNL and NNI. An intervening variable is used without
setting directly the relation between physical measurements and psychological reaction of the
inhabitants for aircraft noise as WECPNL and NNI. The intervening variable which we call
UFR (unfavorableness ratio) is made for an aircraft by using the theory of quantification which
evaluates the physical measurements (loudness dB(A), duration time interval over 70 dB(A) and
frequency characteristics), regarding the proportion of unfavarableness of the noise based on a
sensory test of n testees as an outside variable. The characteristic I(#) of noise of the r-th spot
is defined as the number of aircrafts over a fixed value of UFR on the distribution of UFR
calculated from the aircrafts passing over the very spot. While, we make the index of psy-
-chological reaction for noise of the inhabitants in the r-th spot based on the data obtained by
a social survey. The index is determined from the distribution of Guttman scale of noise
reaction shown by the inhabitants in the spot which is constructed by those data.

The characteristic Ig4(7), which is the number of aircrafts over 30% of UFR on the r-th
spot, shows fine goodness of fit for the index of psychological reaction of the inhabitants of the
r-th spot for all . However, WECPNL does not, especially for the lower noise (the value of
WECPNL being about 70). We call Iy, PAANI. PAANI is considered to be a better scale for
psychological assessment of aircraft noise than WECPNL. The details will be published later
in English.
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