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The challenge to detect time series discontinuities TI-ITI
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The challenge to detect time series discontinuities Tl-m
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The challenge to detect discontinuities time series TI-ITI
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Bayesian modelling of discontinuities and piecewise trends:

An application to vertical land motion

Model formulation:
y(t) = o(t) + g(t) + seas + n
— — — —

offsets + trends + seasonal + noise term

Component parametrization and prior distributions:

* Trends g(t): k + Zj:t>sj hj k,h~ N (U 70 G,fﬁ)

- Offsets oft): 0+ Xjit>s; P 0,0 ~ N (o5, “ciﬁ)

 Seasonal term: ~m m ~ N (Ui, O)

« AR1 - noise: ~@, € @, e~ HalfNormal(o,¢?)

« Change point (CP) epoch: s S~ N(uz s?), with uz~U(0,tmar)
 CP 1,0 switch function g q ~ Ber(ug), 1 € [0,1]
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Bayesian modelling of discontinuities and piecewise trends: TI-ITI

An application to vertical land motion

MCMC Beration

Model formulation:
y(t) = o(t) + g(t) + seas + n
— — — —

offsets + trends + seasonal + noise term

Component parametrization and prior distributions:

« Trends g(t): k+ Xjess; by kb~ N (e o Glfﬁ) .
- Offsets oft): 0+ Xjit>s; P 0,0 ~ N (o5, “ciﬁ)

 Seasonal term: ~m m ~ N (Ui, O)

« AR1 - noise: ~@, € @, e~ HalfNormal(o,¢?) :
« Change point (CP) epoch: s S~ N(uz s?), with uz~U(0,tmar)

«  CP 1,0 switch function g G ~ Ber(uz), 1z € [0,1] '
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Draw ©, ~ Normal(8,.,,0)

Normal(0.500,0) = 0.497

Markov chain Monte Carlo
Sampling to estimate the posterior
distributions

No-U-Turn (NUTS) sampler
Metropolis-within-Gibbs

For more details please see paper
or Neal et al., 1993, Hoffman and
Gelmann, 2014, etc. 10



Bayesian modelling of discontinuities and piecewise trends:

An application to vertical land motion

TUTI

Does piecewise trend estimation outperform linear trend estimation (without accounting for change points)?
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Bayesian modelling of discontinuities and piecewise trends:
An application to vertical land motion

TUTI
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Bayesian modelling of discontinuities and piecewise trends: TI-ITI
An application to vertical land motion
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https://github.com/oelsmann/discotimes
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