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' The problem

APPLICATION: BAYESIAN MOMENT TENSOR INVERSION

u(®) = G(V,x,1) - m’

y(©) = G(Vy,Xp, ) -m’ +e  with: e ~ #(0,X)
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' The problem

APPLICATION: BAYESIAN MOMENT TENSOR INVERSION

INVERSE PROBLEM
u(®) = G(V,x,1) - m’

y(©) = G(Vy,Xp, ) -m’ +e  with: e ~ #(0,X)

IM1 = moment tensor
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' A Bayesian framework

BAYESIAN INFERENCE

Full characterization of the uncertainty in 1M

pm|y) x p(y|m) - p(m)

MIT EARTH RESOURCES LABORATORY ANNUAL FOUNDING MEMBERS MEETING 2020



L Earth
il | =%

' A Bayesian framework

BAYESIAN INFERENCE

Full characterization of the uncertainty in 1M
pm|y) x p(y |m) - p(m)

p(m) probability distribution — encodes prior knowledge

MIT EARTH RESOURCES LABORATORY ANNUAL FOUNDING MEMBERS MEETING 2020



L Earth
il | =%

' A Bayesian framework

BAYESIAN INFERENCE

Full characterization of the uncertainty in 1M
pm|y) x p(y |m) - p(m)
p(m) probability distribution — encodes prior knowledge

p(y | M) function — a statistical model involving ~ 1(7)

MIT EARTH RESOURCES LABORATORY ANNUAL FOUNDING MEMBERS MEETING 2020



L Earth
il | =%

' A Bayesian framework

BAYESIAN INFERENCE

Full characterization of the uncertainty in 1M
pm|y) x p(y |m) - p(m)
p(m) probability distribution — encodes prior knowledge

p(y | M) function — a statistical model involving ~ 1(7)

p(m | y) probability distribution — encodes data-updated knowledge
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V WELL-SPECIFIED V: =YV,

CAN WE ASSUME?
V MISSPECIFIED

y(t) —_ G(Vo, Xo, t) ‘ mT + €

U(t) —_ G(V*, X, t) y mT
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| Misspecification robust-likelihood

V MISSPECIFIED 2 UNKNOWN

y() = G(Vy, Xy, 1) - m’! + e u(®) = G(Vi, X+, 1) - m’

Not a natural way to express a Bayes update
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V MISSPECIFIED 2 UNKNOWN

y() = G(Vy, Xy, 1) - m’! + e u(®) = G(Vi, X+, 1) - m’

Not a natural way to express a Bayes update

Use of Gibbs p(m,s|y) x sV exp <—s A (y(t), u(z, m))>
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' Posterior scoring

EXPERIMENTAL SET-UP

1) Draw m,,,, ~ p(m)

(1)

(2) Generate Yobs ™~ p(y | mtrue)
(3) Calculate posterior p(m |y, ;)
(4)

4) Sample Nm; ~ p(m|y, ;)
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EXPERIMENTAL SET-UP
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1 & 2
CRPS =~ Z (CDF(mi 1Y) — 1m,->mm,e)
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Results

MEAN CRPS SCORES

MS - GIBBS - L2

WS - HIER - TL
WS - HIER - L2
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We quantitatively proved that the 7'L,-based likelihood provides

better forecasters for different realizations of m,, ,

2 We observed that a model with known noise level (less uncertainty)
does not necessarily provide for a better forecaster
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Ongoing work

More than a contradiction, a different purpose:

STATISTICALLY CONSISTENT

BETTER FORECASTER x FRAMEWORK

What makes a good
posterior for a given purpose
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