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The number of expected points, # = noVp(d), can be con-
veniently parametrized as (d/dy)", where dj is the charac-
teristic (mean) distance between two points [determined from
noVp(dy) = 1]. The probability that the distance to the kth
neighbor is between d and d + 6d is the same as the proba-
bility that there are exactly £ — 1 neighbors enclosed by d and
follows from equation (B4). (For a treatment of non-Poisson
distributions, see White 1979.) With the change of variables
from p to d, the probability density distribution for the dis-
tance to the kth nearest neighbor becomes
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In the two-dimensional case adopted here to analyze the
distribution of candidate RR Lyrae stars (because the SDSS
Data Release 1 footprint consists of two elongated strips; see
Fig. 5), the probability densny distribution for dy, which is
related to the local density via ny = nd}, is thus determined
from’

2 ~(di/do)’ 2k-1
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A few steps in a typical realization of this computation are
shown in the middle panel in Fig. 9, where p(d,) is evaluated
for N = 2,4, 8, and 12, for a random sample with true dy = 1.
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? Eq. (B6) can be recast in a form that allows much simplified computation
of the expectation value for the local density and its uncertainty (such that the
dependences on d;, and d|, are separated and the final expressions involve only a
summation of d”, without a need to evaluate the full posterior probability

distribution [P. Wozniak 2004, private communication].
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Another way of
diminishing the smoothing bias was introduced by Ivezi¢ et al. (2005) and Cowan
and Ivezi¢ (2008) who take a “Bayesian” approach to combine contributions from
all N nearest neighbors. The net effect is, again, lower bias at the cost of increased

variance. Here we propose a new method of dealing with the smoothing bias that
captures the information on density variations contained in distances to all N near-
est neighbors using the Legendre series expansion.




1N—1k

Y Y (~D'2+ 1A (2yi—1)

Portrait based on an anonymous and &~ =
Watercolor caricature by Julien-Léopold undated sketch, allegedly given by T T T
Boilly (see § Mistaken portrait), the only Legendre to Francois Arago in 1829, —1.00 -=0.75 —=0.50 =0.25 0.
Authenticated portrait of | eaendrel2] according to Arago's son.
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