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1 he data stream




The Whittle likelihood

, Stationary, Gaussian noise: = 2. (f,f) = —o(f = )3, ().

clog L o« — (d—h)iZ\(d - h) ~ - 241 | d(f;) — h(f;;0)|




Moditying the noise

. Stationary case: Z,(f,f) = (A(/)A*()) = =6(f — S, (f) -




Noise Covariance Matrix
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Stationary Noise Gapped Noise
Covariance Matrix Covariance Matrix

30 hour stationary LISA noise 30 hour stationary LISA noise
: With 15 hour gap applied




A simple case stuay

» Gapped data steam: D(t) = w(t)h(t;0) + w(t)n(t) = H(t;0) + N(¢)

. Consider h(t;a) = a - 10720sinQx - f(£) - 1), f(1) = 1074/




_orrect modelling of the noise




modelling of the noise

Gapped data stream

Bl Correct: 2: =2y
—— True Value

Gapped Data stream:
D(t) = H(t) + N(1)
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‘Incorrect modelling of the noise




‘ncorrect modelling of the noise

Gapped Data stream: Gapped data stream
D(t) = H(l‘) -+ N(t) Bl Correct: 2: =2y

Mismodelled: 2: =2,
—— True Value

Orange Posterior :
Incorrect modael
covariance
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Expectation: mis-modelling

. Easily shown: E[AG! f] = () & unbiased.

. What about covariance E[A@'A@’]?




Repeated inference

Correct modellino Incorrect modellino

WSS Histogram BEE Histogram

*  Fisher: expectation , _ _

— True Value *  Fisher: expectation
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lake home message




Where next”/

* Massive black holes — nearly finished!
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General Likelihood
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eneral analogues

, Likelihood: p(D|8,X) = ——(D — H|D — H)y

. With (general) inner product (a | b)y = a'27'b + b la’ = 2Re(a"™>"'b)




Simulating non-stationary
realisations

« Matrix 2,(f,f") has complex off-diagonal elements.

 Consider N(f) o Nl(f) s i]\Afz(f)
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Repeated inference
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MCMC simulation

logp(D|a,X)=— D -H)'Z-\(D - H)



P-P Plot
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Theoretical Probabilities




