
Appendix: Schema of Filtering Methodology

Initialize at t = 0

Pick �0, !0

t = 1

Prior for µt:

µ ⇠ Exp(�0�), � ⇠ Exp(!0)

Likelihood:

L(�; T = 1) = exp(��n1/1)

Posterior (updated) distribution of µ:

µ ⇠ Exp(�1�), �1 = �0

� ⇠ Exp(!1), !1 = !0 +
n1

1

t = 2

Prior for µ:

µ ⇠ Exp(�1�), � ⇠ Exp(!1)

Likelihood:

L(�; T = 2) = exp(��n2/2)

Posterior (updated) distribution of µ:

µ ⇠ Exp(�2�), � ⇠ Exp(!2 = !1 + n2
2 )

Observe a failurewith n2 failure modes

t = w + 1

Prior for µt:

µ ⇠ Exp(�1�), � ⌘ 1/!1

Likelihood:

L(µ; T > w) = exp
��µw

w+1

�

Posterior (updated) distribution of µ:

µ ⇠ Exp(�w+1�), �w+1 = �1 + w
w+1 , � ⌘ 1/!1.

Observe w successes

Observe a failure

with n
1 failure modes

t = u

Prior for µ:

µ ⇠ Exp(�0�), � ⌘ 1/!0

Likelihood:

L(µ; T > u) = exp
��µu

u+1

�

Posterior (updated) distribution of µ:

µ ⇠ Exp(��u), �u = �0 +
u

u + 1
,

� ⌘ 1/!u, !u = !0.

t = u + 1

Prior for µ:

µ ⇠ Exp(�u�), � ⇠ Exp(!u)

Likelihood:

L(�; T = u + 1) = exp
⇣
��nu+1

u+1

⌘

Posterior (updated) distribution of µ:

µ ⇠ Exp(�u�), � ⇠ Exp(!u+1 = !u + nu+1

u+1 )

Observe a failurewith nu+1 failure modes

t = u + v

Prior for µ:

µ ⇠ Exp(�0�), � ⌘ 1/!0

Likelihood:

L(µ; T > u + v) = exp
⇣
�µ(u+v)
u+v+1

⌘

Posterior (updated) distribution of µ:

µ ⇠ Exp(�u+v�), �u+v = �0 + u+v
u+v+1 , � ⌘ 1/!0.

Observe v successes

Observ
e u succes

ses
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