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The kernel kg (x} ,x!) can be defined as a Set-gequerrée (String)
kernel), where we may be considering some window time steps
g, with p and ¢ as pivots.






Definition 1 Let R = {X;,Xs,...,X,} be a set of random variables, with
each X; (1 < i < n) assuming values =; € X;. Let Xg = {X; | i € S} where
S C{1,2,...,n}. Let G =< V,E > be a directed acyclic graph with vertices
V=1{1,2,....n} and £ CV x V such that each edge e = (i, j) € £ is a directed
edge. We will assume a one to one correspondence between the set of variables
R and the vertex set V,; vertex i will correspond to random variable X;. Let
m; be the set Df vertices from which there is edge incident_on _vertez i. That
is, m;, = {71 7 €V, (,1) m Then, the family F(g} of joint distributions
associated with the DAG? G is specified by the factorization induced by G as

) = e | peo < Tptes )
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Definition 2 Let R = {X1,Xo,..., X} be a set of random variables, with
each X; (1 < i < n) assuming values x; € X;. Let Xg = {X,; | i € §} where

S C{L12,...,n}. Let G =< V,& > be a directed_acyclic graph with vertices
V=11,2....,n} and & C } »x V such that each edge e = (i, j) is a directed edge.

Let m; = {j | 7€V, (7,i) € £}. Then, the family C(G) of joint distributions
associated with the DAG G is specified by the conditional independence igduced

by G as follows: G A\VN
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X JL}-J_XM_1|XH"«1£?{_H_ > p(x =1} (1.9)
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Theorem 1 The sets F(G) and C(G) are equal. That isp € F(G) iff p € C(G)

Proof: «<=: We will first prove that F(G) C C(G). Let p € F(G). We will prove
that p € C(G), that 1s, p(x; | x.,_,. %x, ) = plx; | %5,). This trivially holds for
t =1, since x;, = . Fori=2:

plr1,72) = plr1)p(ry | 72) = plry)p(r | xq,)

where, the first equality follows by chain rule, whereas the second equality fol-
lows by virtue of (1.8). Consequently,

pley [ xa) = ploy | x5, )
i Ty

Assume that p(x; | x,,_, ) =plr; | x;,) for i =k Fori =k+ 1, it follows from
chain rule and from (1.8) that Cy\"‘(\

(
k41 %\5 -(U'\ e S0 L?( “\b'\’-
p(xp ) = ] pla | xu_) =[] pla | xrrJ
i=1 i=1

Malking usze of the induction assumption for : < & in the equation above, we can Q\\ 3‘04

derive that «
pleg | %, ) = plag | x4, ) k QV\U\O\\ 2 0.\“

By induction on ¢, we obtain that p(x; | x,, ,) = plrg | x,,) for all & That 1s, \}5
p e C(G). Sinece this holds for any p € F(G), we must have that F(G) C C(G).

=: Next we prove that C(G) € F(G). Let p" € C(G) satisfy the conditional 64$
independence assertions. That is, forany 1 < i < n, p'(@; | xu,_, ) =9 (7 | %=, ). %{ d.l"

Then by chain rule. we must 11a,ve
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Definition 4 The set of probability distributions D(G) for a DAG G is defined

as follows:

DG)={p(x)| X4 L Xg | Xz, whenever A and B are d — separated by C }
(1.10)

Theorem 2 For any directed acyclic graph G, D(G) =C(G) = F(G).

opan

‘?ﬁee 0ot

q
Q\o We can S\rm\aﬂj Aiscusd

Y
WS F@ 8 o) e
/%vfb ,?m \&no\wccho\ a-(cT‘r\S G



Cfazm M(Q F(&) %lﬂ
C{qo)wac}apQ

http://www.cse.iitb. i |n/~cs717/notes}classNotes/graphmal!\?ggéls e
adina ndf

etoile






ND"-Z'. Fov near £ Free

?Ya]:\ns / Aivecl ed &

undivect ed e presentechon
ave equivdenﬁm s

(CJ'- HMM can be Feated

oS Hvected oy
wndive ckeo\)

Matkov ®andom he\do

T s Caw({)\ ce
\V\P\{“’

5O ko
(\)(’ QL"KO\:\ \\?

\‘3 o &0
P )= é‘ﬂb}‘




/V\mrc. m  mavkoy nefworks
In wex} lechlure

http://www.cse.iitb.ac.in/~cs717/notes/classNotes/StructuredOutpu
t/mmmn. pdf



