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A general statistical test for correlations in a finite-length time series
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Def. Time correation function
C, (3)=(x(t)x(t+5))—(x)’

Emperical corr. fn. w. discrete time series {x},i
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The variance
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Covariance
cov(X,Y) =E[(X —E(X))(Y —E(Y)) ]| =E[XY]-E[X]E[Y]

variance of the sum
var{X +Y}=var{X}+var{Y}-2cov{X,Y}




The variance
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The variance

var{C_ZXX(S)}=Var{ 1 Nix,x,ﬂs}ﬂtvar{ }—Zcov{Ni
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(a) std from N=400
(b) 10,000 simulated Poisson series (400-long)
(c) an example of corr. fn. from simulation

[(a) analytical expression
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For the Poisson series
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(c) representative autocorrelation function
and error bounds
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Fourier transform of the correation function

Co (5) =IDFT {X%; |

%; = DFT {x }.

(@) comparlson with computer simulations
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Statistical test
for the existence of correlation

Result 3
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(@) comparison with computer simulations
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Statistical test
for the existence of correlation E. coli adenylate kinase labeled w. Alexa fluor 555
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The dip is counterintuitive
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Fourier transform of the correation function

(@) comparison with computer simulations
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(b) representatwe autocorrelatlon functlon and
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