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r(t + At) = (1 — a)r(t) + atanh(Ar(t) + Wiu(t))
A, W,,: sparse random matrix, whose maximal eigenvalue is controlled
a: nonlinearity parameter (o = 0.3).

We determine Wou and ¢ s.t.

t7<T  Weur(t+At) +cms(t+At).
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Reservoir computing: How to determine Wout and ¢ ?
« Minimizing the quadratic form with respect to Wout and ¢ Inference of macroscopic economic variables
L
_ 2 . T
IZI: [(Wour(Iat) + ¢) = sUAI + ST (Wou Wou)] We employ reservoir computing to infer current (time t)
h regularization term to avoid overfitting macroscopic economic variables slike GDP using economic
« Solution: A(t) = W* (t) * (Lukosevivsius and Jaeger, 2009) data v available at time t.
. S - out? +c gen « u: filtered economic data which can be observed at time t
;"t = 5S§RT(5R§RT + BI)_ [stock price, interest rate, currency exchange rate]
ot = —[W* tf _ §] « s: economic data which will be reported at time t+T
ou
(T: several months)
where T = Elel r(IAt)/L, 5 = ZZL:IS(IAt)/L, and I [GDP. IIP, net export]
is the N x N identity matrix, dR (respectively, dS) is T P
the matrix whose I-th column is r(IAt) — 7 (respectively,
s(IAt) —3).
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