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VARIABILITY IN INDMWALS' RESPOJSES TD WISE:

WHY DIFFEREN‘IS

James M. Fields
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WONG!

Comminity differences in individuals' responses to equal noise levels

fron the same source have not been documented. Columnity differences

measured in social surveys provide data needed to (1) design efficient

social survey samples and (2) estimate the strength of community char-

acteristics such as unmeasured aspects of community noise envimmmts.

mum: NEH-m

mm on community differences come from comparisons of annoyance levels

at different study sites contained in a single social survey. 'me ef-

fects of differences in measured noise levels are relieved before the

oomnunity response differences are calculated by analyzing only the r?

sidual annoyance scores from a linear regression of annoyance cn noise

level. for a small number of communities the reactions can then be

compared by using the means of the residual annoyance scores of the

communities. Ebr many communities the community variations can be sum—

marized by the standard deviation of the normalized community differ-

ences corrected for the random variation within communities in indivi-

dual annoyance scores. 'mis 'comulnity effect" (an) and the remaining

'error' or individual effect (are) are the square roots of-the between-

grwp and within—group variance components in a one—way, random ef—

fects analysis of variance.

these statistics have beencalputed for eight surveys (15,730 respm—

ucnts) . To adjust for differences in the surveys' annoyance scales,

the group (0“) and individual (0e) effects are expressed in standar-

dized unit's [Ecibel Equivalem'. Units", the number of GEMS which

mud create an equivalent effect on mnyance. Tue Decibel Equivalent

values are computed by dividing a statistic (t'te standard deviation or

difference of means whidi was measured in annoyance scale units) by
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the regression coefficient frun the regression of mat annoyance
scale on noise level.

FINDINGS

'Ihe noise adjusted anno¥ance scoresfor each of the airports in the
USA Nine Airport Study 11 have been calculated in terms of their dif-
ferences fran the least annoyed city. Chattanooga. ’me decibel equiva—
lents of these differences are the following: Denver, + 1 dB; Chicago.
+ 3 dB; Dallas, + 3 dB; Miami, + 4 dB; km, + 5 dB: Los Angeles, + 11

dB,- New York. + 16 dB; and Boston. + 18 dB. This produced a community

effect of (ID = 7.1 dB. (Differences were not reduced by alternatives
to the logarithmic transformation of the number of events.)

The reuaining surveys' 11 estimates of the ounnunity effect pertain to

Shall neighboer (immunity units (usually adjoining bones on a sin-
gle street). The caImunity effects found in Table l are significant
(p < .01) and vary Eran 0a = 3.4 to 10.0 dB (median of 6 63).

TABLE 1: EFFECI‘ 0!“ WT! DIFFERENCE
mmuni t Groups Ind ivi-

Edltlcfla! Group dual
Study Number People variance 'Effect Effect

and Noise Source'3 of Greg 5! grog Eigglainedb (Ga) Me)
1968 Won—m
kaffic (21 11 31 7.3a 8.2 an 23.0 as
1972 [Anion-Road
Traffic [31 53 54 11.7. 7.3 as 22.3 as

london panel study—
R>ad Traffic [4]
mum #1 6 61 4.8! 5.5 dB 20.7 63
Round 02 6 46 10.1! 10.0 dB 24.8 dB

Found 03 6 41 8.3% 6.3 dB 17.0 dB
Raund M 6 37 6.6% 6.0 dB 19.4 dB

1975 So'. mtario — '
Oamunity [5] 28 30 11.0% 5.2 133 15.2 GB
1976 So. mtario -
Carmunity [5] 33 25 8.7‘ 7.8 dB 31.5 dB

Western Ontario-
Raad [6] 4d 25 10.0l 4.7 dB 15.0 dB

Ibrontn Airport [7]
-Main Rzad 56 12 15.06 3.4 dB 8.3 dB
-Airc'raft 56 12 14.86 5.0 dB 16.2 dB

 

a wise is measured in L10 for the 1968 Iondon study and in Leg dB(A)
for all others.

b ’mis is the increase in sq.3multip1e correlation coefficient (R2)
when eavmunities are added as dumny variables into a multiple re-'
gression equation which previouslymly included noise level.

 



 

DIFFERENCE IN REFUGEE

The individual effects in the last column (oe) are from 2 to 4 times

greater than the community effects. 'me estimates of the oulmunity

effect were not reduced when other annoyance questions, noise metrics,

or shapes of noise-annoyance relationships were considered.

DISCUSSIIN

The oalmunity effects are of potential practical importance because

they concern a level of aggregation. cmmunities, which are the units

for noise policy. The causes of the observed community effects must

be factors which are shared in a cannunity, such aspublic information

about the noise source, history of community exposure, timing of noise

events, ambient noise levels, and characteristics of the noise source

not represented in a noise index. The estimated ,"camnunity effects"

are to sane ext'ent inflated by any errors in noise or social survey

measurenents Which are relatively constant within cannunities.

Although cunnunity differences are of practical importance they can

not be a major explanation for the large variation in individual an—

noyance scores which is found in social surveys. Table l shards that

the community effects increase the explained variance in individual

annoyance scores by about10% but never nore than 15% beyond that

which is due to noise level. These results do not support the belief

that better immunity noise measurements or noise metrics will ex-
plain mst of the large variation in individual responses.

GJIDELINI'S FOR SAMPLE SIZE DDCISICNS

'Ihe existence of cannunity effects means that social surveys must

carefully sample both cunnunities and individuals. 'lhe guidelines

for making sample size design decisions offered below are based on

the assumptions that a single noise level is used for: each ccmnunity,

there are approximately equal numbers of interviews in each cmmunity

(E), and the ratios of cannunity and individual effects will be simi-

liar to those found in Table l. ‘lhe guidelines can be applied to es-

timates of either mean annoyance levels or regression coefficients.

'me guidelines are appropriate for regression when the standard re-

gression assumptions are met and noise level is not correlated with

the unanimity effects. [a] ”

'lhe optimal number of interviews per study area (50th is assured to

be a simple function of the average cost of obtaining each interview

(c2). the average cost of including each study area (:1). and the area

effects (50.) and the individual effects (Ge).

hm,t = (cl/c2)1/2 . (Ge/Ga.)

'Ihus if, for example. it cost 50 tines more to include one study area

(mainly noise measurement costs) than to include one individual (main-

ly interviewers' salaries) and if a survey near the median (London

Panel study, lbmd 4) here taken as a guide (u0‘ = 6.0, CE = 19.4) then
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the optimun design would have 23 interviews per area.

Because of the calmlunity effect the total number of inteniews (n)

needed to achieve a given level of precision will be greater than the

number (n55) which would be calculated based on the standard Simple
Randan Sampling assumptions implicit in standard inferential statis-

tics. The required number of interviews for a multi-oarmunity, clus-
ter sample is

n = nSlrs . {1 + (fiopt-l) . turf/(we2 + 00,2)1}
Thus, to continue with the hypothetical example used above, if 1,000

interviews would be required of a simple randug sample, then the com-

munity sample with flop: = 23 and oaz/(aez + a ) = .09, would need
n = 2921 interviews.

WSICN

'lheummunity effects found in these surveys after noise level differ-

ences have been renoved are large enough to be of interest for noise

policy but not large enough to explain the large variation in indivi—

dual annoyance responses. Ihe present data on ammunity differences

provide a basis for determining how many study sites and interviews

are needed for social surveys.
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