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of 1 would generate an index totally independent of the present
value of AE(r). In this nomenclature  is the time in hours, and
s0 AE, (1= 1) refers to the AE, value 1 hour earlier. Equation
(A1) can also be expressed as a summation of all earlier AE(¢)

values:

o
AE, (n=(1-w) E w"AE(t-n) (A2)
This form makes it readily evident that older values of AE
receive progressively smaller weighting (i.e., the w" factor
decreases with n since 0 < w <1). This weighting term in (A2)
has an effective time constant.

- 1 hour (A3)

n(l/w)
values of Trange from less than an hour for w < 1/e = 0.368
(which is not particularly relevant to our study) to 7 values
greater than 1 hour for w > 0.368, that is, 7= 1.96, 9.5, and
24.5 hours, respectively, for w = 0.6, 0.9, and 0.96. The time
constant 7 specifies the "lag" time by which the weighting
factor w” in (A2) has decreased by a factor of e.

In this study we have applied (A2) to the entire time series
of AE(t), AL(t), AU(t), and AO(r) from 1978 to 1986 so as to
construct new time series called AE, (), AL, (1), AU, (1), and
A0,(1) for a specified value of w. For this study the optimal
effective time constants 7 were found to be less than 24 hours.
Thus the error introduced in (A2) by not going back to times
prior to 1978 is negligible except for the first few days in
1978.
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