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Moments of innovations

Denote mk = Eεkt for integer k. Due to the distributional symmetry of εt, the odd

moments of εt equal to zero, in particular m1 = m3 = 0 and Eεt−1ε2t = 0. It is also easy

to check that Eσ2
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2
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For fourth moments to exist we need that α ∈
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For sixth moments to exist we need that α ∈
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)
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For eighth moments to exist we need that α ∈
[
0, 1/ 4
√
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)
:

Eσ8
t = E

(
ω + αε2t−1

)4
= ω4 + 4αω3m2 + 6α2ω2m4 + 60α3ωEσ6

t−1 + 105α4Eσ8
t−1

= σ8 (1− α)3 (1 + 3α + 15α2 + 54α3 + 75α4 + 135α5 + 45α6)
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= σ8 (1− α)3 (1 + 3α + 7α2 + 6α3 − 69α4 − 153α5 − 195α6 + 720α7 + 1080α8)

(1− 3α2) (1− 15α3) (1− 105a4)
.
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‘Lost constant’ scenario

As rt|Ft−1 ∼ N (µ, σ2
t ), the ingredients of the formula for α′ are:

Er2t = µ2 + σ2,

Er3t = E (µ+ εt)
3 = µ3 + 3µσ2,
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Hence, a closed-form expression for α′ is

α′ =
α

1 + 2s (1− 3α2)
,

where s = (µ/σ)2 is a scale parameter.

‘Lost seasonality’ scenario

Note the α′ is defined in terms of even moments of rt only. Because εt has a symmetric

distribution, the expression for α′ is the same as under the ‘lost constant’ scenario.

‘Lost autoregression’ scenario

When rt|Ft−1 ∼ N (ρrt−1, σ
2
t ), the odd moments are zero, and the ingredients of the

formula for α′ are:

Er2t = ρ2Er2t−1 + σ2 =
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,
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Collecting the pieces together, a closed-form expression for α′ is

α′ =
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1 + (1 + 5α− 6α2) s− α (7− 6α2) s2
,

where s = ρ2 is a scale parameter.
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‘Lost risk premium’ scenario

When rt|Ft−1 ∼ N (δσ2
t , σ

2
t ), the mean equals Ert = δσ2. Then, the ingredients of the

formula for α′ are:
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Collecting the pieces together, a closed-form expression for α′ is α′ = Nα/Dα, where
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where s = (δσ)2 is a scale parameter.
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