Bayesian Econometrics

Bayesian Econometrics

Conjugate Families

Andrés Ramirez Hassan

Universidad Eafit
Departamento de Economia

May 20, 2021

1/10



Bayesian Econometrics

L outline

QOutline

@ Conjugate Families

2/10



Bayesian Econometrics

L Conjugate Families

Conjungate Families

@ A Conjugate family is a kind of prior distributions for
which the posterior distribution can be easily calculated.

@ Conjugate prior distributions play an important role in
Bayesian methods, because their use can simplify the
process of integration required for marginalization.

@ When a prior and posterior are from a same family, the
actualization process for parameters is simplified.
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Binomial distribution

Theorem

Suppose that X; ... X, is a random sample from a Bernoulli
distribution with parameter p, which is unknown. Also assume
that the prior distribution for p is beta with parameters

a(> 0) and (> 0). Then the posterior distribution for p, is
beta with parameters o+ > X; and S+ n— > X.
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Binomial distribution

m(p) o p*H(1—p)il,
L(p|X) oc p=Xi(1—p)xX

then,

m(p|X) oc w(p)L(p|X)
T(plIX) oc prTENTHL - )T XL

We can see that: p|x ~ beta(a+ > X;; 5+ n—>_X).
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Poisson distribution

Theorem

Suppose that X; ... X, is a random sample from a Poisson
distribution with unknown mean A. Also assume that the prior
distribution for A is Gamma with parameters a(> 0) and

B(> 0). Then the posterior distribution for A is Gamma with
parameters a + Y X; and 5 + n.
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Conjungate Families

Poisson distribution

m(\) o NelemM
LOAIX) oc e ™A=X,

then,
T(A[X) o m(A\)L(AX)
7T(p|X) oc \eFXZXi—1a=A(B+n)

We can see that: A|x ~ Gamma(a + > X;; 5+ n).
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Exponential distribution

Theorem

Suppose that X; ... X, is a random sample from an
Exponential distribution with unknown mean A. Also assume
that the prior distribution for A\ is Gamma with parameters
a(> 0) and (> 0). Then the posterior distribution for A is
Gamma with parameters ao+ n and 8 + >_ Xi.
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Exponential distribution

m(\) o Ale™M
L(AIX) oc Ame =X

then,
T(AX) < T(N)LAX)
7T(P|X) o N\etn—1a=A(B+X X))

We can see that: A\|x ~ Gamma(a + n; B+ > X;).
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Normal-Gamma

Theorem

Suppose that X; ... X, is a random sample from a Normal
distribution with unknown parameters . and precision 7. Also
assume that the prior distributions for x and 7 are respectively
Normal N(po,70) and Gamma(ay, 5o). The posterior
distributions for both are respectively N(u1,7;) and
Gamma(ay, B1), where:

_ Topo+nX. _ .
pp = PEEEES 1= To + Moy = ao + n/2 and

\/ Ton(X—
B = fo+ 3 (X, — X)? + pictal
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