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Project 1

Univariate - one-step problem

Implement the Ensemble Kalman filter (one time step only) on the
following model, and compare with the exact solution for p(x |y). Plot
solutions.

x ∼ N(0, 1), y = x2q+1 + N(0, 0.052)

Data is y = 2.

I Set q = 0. Study performance of the EnKF for different ensemble
sizes B = 20, 100.

I Study performance of the EnKF for different q = 1, 2, . . ..
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Project 2

Univariate - AR(1) time series

Implement the Ensemble Kalman filter on the following model, and
compare with the exact Kalman filter solution. Plot solutions (mean with
90 % prediction intervals). Study performance for B = 20, 100, 1000 in
the EnKF.

x1 ∼ N(0, 1),

xt = 0.9xt−1 + N(0, 1− 0.92), t = 2, . . . , 50

yt = xt + N(0, 0.22), t = 1, . . . , 50
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Project 3

Univariate - AR(1) time series

Implement the Ensemble Kalman filter with decoupling or inflation on
the same AR(1) model, and compare with the exact Kalman filter
solution, and the one without inflation. Plot solutions (mean with 90 %
prediction intervals). Study performance for B = 20, 100, 1000 in the
EnKF.
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