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& A two-parameter Hidden Markov Model of length three on binary states:
Transition matrix: s00 = x s01 = 1-x
sl0 = 1-y sll =y
Output matrix: t00 = 2/3 t01 = 1/3
t1l0 = 1/3 tll = 2/3
observation [0 0 0]: p000 = 2/27*x72-1/54*y"2+1/27*x-1/27*y+1/9 @
hidden (0 0 0] 1/2*s0072*t00"3 4/27*x"2
h%dden [0 0 1] 1/2*=s00*s01*t0072*t10 2/27*x*(1-x) @&I'C 02 on P?je /(2
hidden [0 1 0] 1/2*s01*s10*t0072*t10 2/27*(1-x)*(1-y) Y
hidden [0 1 1] 1/2*s01*s11*t00*t1072 1/27*(1-x)*y 714 _Moféeﬂj-f.‘d
hidden [1 0 0] 1/2*s10*s00*t10*t0072 2/27*(1l-y)*x . 4
hidden {1 0 11 1/2*s10*s01*t1072*t00 1/27*(1-x)*(1-y) Cf /P;\A/l?jenz(mcS
hidden [1 1 0] 1/2*s11*s10*t1072*t00 1/27*y*(1-y)
hidden [1 1 1] 1/2*s1172*tl10°3 1/54*y"2
observation [0 0 1] p001 = -2/27*x"2+1/54*y"2+2/27*x~-1/54*y+1/9
hidden [0 0 0] 1/2*s0072*£0072*t01 2/27*x"2
hidden (0 0 1] 1/2*s00*s01*t0072*tl1ll 4/27*x*(1l-x)
hidden [0 1 0] 1/2*s01*s10*t00*t10*t01 1/27*(1-x)*(1-y)
hidden [0 1 1] 1/2*s01*sl11*t00*t10*tll 2/27*(1-x)*y
hidden [1 0 0] 1/2*s10*s00*t£10*t£00*t01 1/27*(1-y)*x
hidden [1 0 1] 1/2*s10*s01*t10*t00*t11 2/27*(1-x)*(1-y)
hidden [1 1 0] 1/2*sl11*s10*t107°2*t01 1/54*y*(1-y)
hidden {1 1 1] 1/2*s1172*t1072*t1l1 1/27*y"2
o -
observation [0 1 0} p010 = 1/27*x"2+1/18*x*y-1/27*y"2-5/54*x-1/54*y+1/6 g
hidden [0 0 0] 1/2*s0072*t0072*t01 2/27*x"2 é
hidden (0 0 1] 1/2*s00*s01*t00*t01*t10 1/27*x*(1-x) 13
hidden [0 1 0] 1/2*s01*s10*t0072*tll 4/27*(1l-x)*(1-y) U o
hidden [0 1 1] 1/2*s01*s11*t00*t10*tll 2/27*(l-x)*y ° N
hidden [1 0 0] 1/2*s10*s00*t10*t00*t01 1/27*(1-y)*x 5’ {_
hidden [1 0 1) 1/2*sl10*s01*t1072*t01 1/54*(1-x)*(1-y) — :‘\Q_
hidden [1 1 0] 1/2*s11*s10*t10*t11*t00 2/27*y*(1-y) a U
hidden [1 1 11 1/2*s1172*t1072*tll 1/27*y"2 ;) .y é‘\
o F
=
observation [0 1 1} p011 = -1/27*x72-1/18*x*y+1/27*y"2-1/54*x+2/27*y+1/9 o g __g
o —+
hidden [0 0 0] 1/2*s0072*t00*t0172 1/27*x"2 \; i
hidden [0 0 1] 1/2*s00*s01*t00*t01*£11 2/27*x*(1-x) o LU ?
hidden [0 1 0] 1/2*s01*s10*t00*t11*t01 2/27*(1-x)*(1-y) § d ?\{r)
hidden [0 1 1] 1/2*s01*s11*t00*tl1l17°2 4/27*(1l-x)*y k."§
hidden [1 0 0] 1/2*s10*s00*tl10*t0172 1/54*(l-y)*x
hidden [1 0 1] 1/2*sl10*s01*tl10*t01*tll 1/27*(1l-x)*(1-y) 3 o {
hidden (1 1 0] 1/2*s1l1*s10*t10*tl1l1*t01 1/27*y*(1-y) S < L
hidden [1 1 1] 1/2*s1172*t10*t1172 2/27*y"2 \% + N
e
v ==
X
observation [1 0 0] pl00 = 1/27*x"2-1/18*x*y-1/2T7*y"2+42/27*x~-1/54*y+1/9 ~XZ °C
hidden [0 0 0] 1/2*s0072*t0072*t01 2/27*x"2 \g §
hidden [0 0 1] 1/2*s00*s01*t00*t01*t10 1/27*x*(1-x) N~ 3 =3
hidden [0 1 0] 1/2*s01*s10*t00*t10*t01 1/27*(1-x)*(1-y) a o
hidden [0 1 1] 1/2*s01*s11*t01*t1072 1/54*(1l-x)*y v Q)
hidden [1 0 0] 1/2*s10*s00*t11*t00"2 4/27*(l-y)*x ,3 s o
hidden [1 0 1] 1/2*s10*s01*t10*t00*t11 2/27*(1-x)*(1-vy) QG XI
hidden [1 1 0] 1/2*s1l1*s10*tl10*t11*t00 2/27*y*(1-y)
hidden [1 1 11 1/2*sll”2*t10°2*tll 1/27*y"2

(%
N

ML degree = 5.



