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International relations are multilateral




From Schrodt (1993) Event Data in Foreign Policy Analysis:

Table 2

WEIS Coding of 1990 Irag-Kuwait Crisis
Date Source Target WEIS Code Type of Action
900717 IRQ KUW 121 CHARGE
900717 IRQ UAE 121 CHARGE
900723 IRQ KUW 122 DENOUNCE
900724 IRQ ARB 150 DEMAND
900724 IRQ OPC 150 DEMAND
900725 IRQ EGY 054 ASSURE
900727 IRQ KUW 160 WARN
900731 IRQ KUW 182 MOBILIZATION
900801 KUW IRQ 112 REFUSE

900802 IRQ KUW 223 MILITARY FORCE
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From Schrodt (1993) Event Data in Foreign Policy Analysis:

Table 2
WEIS Coding of 1990 Irag-Kuwait Crisis

Date Source Target WEIS Code Type of Action
900717 [RQ KUW 121 CHARGE
900717 IRQ UAE 121 CHARGE
900723 [RQ KUW 122 DENOUNCE
900724 [RQ ARB 150 DEMAND
900724 IRQ OPC 150 DEMAND
900725 IRQ EGY 054 ASSURE

July 31, 1990: IRAQ INCREASES TROOP LEVELS ON KUWAIT BORDER
Iraq has concentrated nearly 100,000 troops close to the Kuwaiti border, more
reported a week ago, the Washington Post said in its Tuesday editions.
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Multilateral relation

A coherent thread of international events.



Multilateral relation

A coherent thread of international events.

Characterized by:

1. sender countries
2. receiver countries
3. action types

4. time steps



Multilateral relation

A coherent thread of international events.
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Multilateral relation

A coherent thread of international events.

C h aracteri Zed by WEIS Coding of -‘Il-ggtl)ell?aq-Kuwait Crisis
Date Source Target WEIS Code Type of Action
. 900717 IRQ KUW 121 CHARGE
1 . Se n d e r CO u n t rl eS 900717 IRQ UAE 121 CHARGE
900723 IRQ KUW 122 DENOUNCE
2 . re Ce ive r' CO u n t ri eS 900724 IRQ ARB 150 DEMAND
900724 IRQ OPC 150 DEMAND
° 900725 IRQ EGY 054 ASSURE
3 ° a Ctl O n ty p es 900727 IRQ KUW 160 WARN
. 900731 IRQ KUW 182 MOBILIZATION
4 TiIme ste p S 900801 KUW IRQ 112 REFUSE
900802 IRQ KUW 223 MILITARY FORCE

Who is doing what to whom, when?



Goal: Infer multilateral relations

Tease apart the coherent threads of:




Goal: Infer multilateral relations

Tease apart the coherent threads of:

(millions of unstructured dyadic events)
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: Atghanistan War
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Sparse event counts
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Poisson matrix factorization
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Poisson matrix factorization

Y = »




Poisson matrix factorization

Y = »

N

yij ~ Poisson( ) 01 Hﬁ))
k



Poisson matrix factorization

y=

N

vy~ Poison( 3200
k

how active country i is
as a sender in community k



Poisson matrix factorization

y=

N

- (1) ,(2)
Yig ~ W@k Qi'k )
k

how active country i is how active country jis
as a sender in community k  as a receiver in community k



Poisson matrix factorization

~ Pois

=

Ca




Poisson matrix factorization

~ Pois

Fitting this model is a form of

I
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nonnegative matrix factorization:
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Poisson matrix factorization
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Poisson tensor factorization

. ) )2 6) @
Yijat ~ Poisson | » 0O Ok Oak Or
k



Poisson tensor factorization

. 1) 2 A3) @)
Yijat ~ Poisson Ozk ij Qak th
C ]
how active country iis how active country jis
as a sender in as a receiver in

multilateral relation k multilateral relation k



Poisson tensor factorization

how relevant is action type a

to multilateral relation k \
(1)

: (2) 7,3)  ,(4)
Yijat ~ Poisson Ozk ij Qak th
C ]
how active country iis how active country jis
as a sender in as a receiver in

multilateral relation k multilateral relation k



Poisson tensor factorization

how active at time step ¢

how relevant is action type a is multilateral relation k

to multilateral relation k \ X
(1)

: (2) 7,3)  ,(4)
Yijat ~ Poisson Ozk ij Qak th
C ]
how active country iis how active country jis
as a sender in as a receiver in

multilateral relation k multilateral relation k



Poisson tensor factorization

: b 52 ,6) 4@
Yijat ~ Polisson (Z Oik Ok Oak 9tk>
k



Poisson tensor factorization

: b 52 ,6) 4@
Yijat ~ Polisson (Z Oik Ok Oak Htk;)
k

Fitting this model is a form of
nonnegative tensor factorization:



Poisson tensor factorization

: b 52 ,6) 4@
Yijat ~ Polisson (Z Oik Ok Oak th)
k

Fitting this model is a form of
nonnegative tensor factorization:

@(1) c RﬁXK sender factors

2 NxK .
(-)( )e R+ receiver factors

—_— AxK
Y A% e R4 " action type factors

T <K
@(4) c Ry  time step factors



Sample component
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Sample component:
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Components correspond to
multilateral relations

Yugoslav Wars

Yugoslav Wars

From Wikipedia, the free encyclopedia

The Yugoslav Wars were ethnic conflicts fought from
1991 to 2001 inside the territory of the former Yugoslavia.
These wars accompanied and/or facilitated the breakup
of the country, when its constituent republics declared
independence, but the issues of ethnic minorities in the
new countries (chiefly Serbs in central parts and
Albanians in the southeast) were still unresolved at the
time the republics were recognized internationally. The
wars are generally considered to be a series of separate
but related military conflicts which, occurred in, and
affected most of the former Yugoslav republics:[2/(3]4]

« War in Slovenia (1991)

« Croatian War of Independence (1991-1995)
Bosnian War (1992-1995)

Kosovo War (1998-1999), including the NATO
bombing of Yugoslavia

Insurgency in the PreSevo Valley (1999-2001)
Insurgency in the Republic of Macedonia (2001)



Parameter estimation: Bayesian inference

Yiiat ~ Poisson (Z 9§;>9§?j p'%) eg;‘j)
k



Parameter estimation: Bayesian inference

Yijat ~ Polsson (Z 9511)‘93(? ‘96(7,?1;)‘9(4))
k

(92(,1) ~ Gamma (a, aﬁ(1)>
(2) ~ CGamma (oz, &5(2))
9(3) ~ Gamma (a, 045(3))

(4) ~ Gamma (o, oW



Parameter estimation: Bayesian inference

s = oo (S0
k

Sparsity-inducing
Gamma priors
a <1




Parameter estimation: Bayesian inference

P (@u), 0® 6® e® | Y)



Parameter estimation: Bayesian inference

P (@(1), e 63 e | Y) <+— cannot compute this analytically



Parameter estimation: Variational inference

P (@u), 0® 6® e® | Y)



Parameter estimation: Variational inference
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Parameter estimation: Variational inference

P (@(1), e 63 e | Y) <«— cannot compute this analytically

Detfine a convenient family of distributions:

0 (@u), O eG) @<4>>



Parameter estimation: Variational inference

P (@(1), e 63 e | Y) <«— cannot compute this analytically

Detfine a convenient family of distributions:

0 (@u), O eG) @<4>>

Optimize the parameters of ) to minimize:

KL(Q||P)



a
I
I

@™




Parameter estimation: Variational inference

1k
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Parameter estimation: Variational inference

|
|
|
|
|
|
\
| |‘
I I'
\
| 1
| |
\ S \

_ |
f\ |
I\ |
! \ |
3 |
| \ \
\ \
m | | | |’
\ \
| \ \
\ \
\ \
\ \
| !
| . ':\ t‘




Parameter estimation: Variational inference

— (Gamma ((9,5,2”); W,L.(,T), 5@(?))




Parameter estimation: Variational inference

— (Gamma ((9,5,2”); W,L.(,T), 5@(?))

Hf_J

variational

Parameters



Parameter estimation: Variational inference

Q)] - o (4.5

After inference, it we need a point estimate:
50m) (m)y _ Vit
0. = Eqlb;, "] = 67(,,”)

1k




Parameter estimation: Variational inference

= Gamma (6’5

s e o)

After inference, it we need a point estimate:

Or) = Galo] =

exp(T (7))
5




Parameter estimation: Variational inference

NTF-KL (PTF) BPTF

MAE MAE-NZ HAM-Z MAE MAE-NZ HAM-Z
8.37 56.7 0.138 1.99 12.9 0.113
15.5 53.7 0.327 8.94 29.8 0.292
10.5 346 0.0333  0.178  5.05 0.0142
4 58.6 0.0926  0.95 12.2 0.0682
0.0148 2.72 0.00256  0.0104  2.31 0.00161
0.0606 4.9 0.00893 0.0412 4.01 0.00601
0.0011 1.55 5.43e-05 0.00109 1.56 4.97¢-05

0.0084 2.97 0.00109 0.00803 3 0.000957



Parameter estimation: Variational inference

Bayesian PTF generalizes much better than maximum
likelihood PTF when the data is very sparse!




Parameter estimation: Variational inference

Bayesian PTF generalizes much better than maximum
likelihood PTF when the data is very sparse!

No sacrifice in efficiency!



Code and more sample results available:
https://github.com/aschein/bptt



https://github.com/aschein/bptf
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Our favorite component

ecuador united kingdom sweden australia august 2012

Web Maps News Images Videos More ~ Search tools

About 3,540,000 results (0.40 seconds)

Julian Assange - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Julian_Assange ~

Assange in the Ecuadorian Embassy, London (August 2014) ... Residence, Embassy
of Ecuador, London, United Kingdom ... In 2012, facing extradition to Sweden, he
sought refuge at the Embassy of Ecuador in London and ... The Australian Federal
Police tapped Assange's phone line (he was using a modem), raided his ...

UK 'threatens' to raid Ecuador embassy over Assange - ABC ...

www.abc.net.au/news/2012-08-16/britain...to...ecuador.../4201880 ~
Aug 15, 2012 - Ecuador says it wants to give the Australian asylum, but the British ...

"The UK has a legal obligation to extradite Mr Assange to Sweden to face ...
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Thanks!

Come to poster 897



