Modeling dynamic international relationship

* Latent space model

Yijt|Tije ~ Bernoulli{m,;,}

mije = {1+ e "t}

L T
Sijt = Mt + T; 4Tt

e Latent factor Tit = {$i1,t, “aey iUiH,t}T

; 3 Stationary AR(1) process /¢ Tingt
* Challenges: * product of two AR(1) process

e Binary data with 21.7% non-zero entries

* Eachy;j is a time series

* Network structure
e Goal: Capturing the pattern



Properties of the product of two AR(1) process 2 = T1,@
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e Stationary * Not Markov
— Xot-1 > Xop > X1 Xot+Z
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—  X1t-1 > Xt > X t+T " X1,t42

Cannotidentify x; and x, , but z is identifiable



Sampling scheme and applications

* Gibbs Sampling with Polya-Gamma data augmentation * Choice of H,¢u, vy, ¢u, Vs

H: large for better model fitting; add shrinkage prior
s: reasonable small range
¢: relative small for model fitting

* From the joint distribution of AR(1) process

i~ MVN(0,s®,), zs ~ MVN(0, s®,)
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