
Definition :
αi(t) = P(w1, ...,wi,Ti = t)

To be proven :
αi+1(t ′) = P(wi+1|Ti+1 = t ′) · ∑

t∈T

(
αi(t) ·P(Ti+1 = t|Ti = t)

)
First notice, going back to "HMM main formula" (an denoting t by ti) :

αi(t) = ∑
t i−1
1

P(w1, ...,wi, t i−1
1 ,Ti = t)

= ∑
t i−1
1

P(T1 = t1)
i

∏
k=2

P(Tk = tk|Tk−1 = tk−1)
i

∏
k=1

P(wk|Tk = tk)

Similarly,

αi+1(t ′) = ∑
t i−1
1

∑
t

P(w1, ...,wi,wi+1, t i−1
1 ,Ti = t,Ti+1 = t ′)

= ∑
t

∑
t i−1
1

P(T1 = t1)
i

∏
k=2

P(Tk = tk|Tk−1 = tk−1)
i

∏
k=1

P(wk|Tk = tk) ·P(Tk+1 = t ′|Tk = t) ·P(wk+1|Tk+1 = t ′)

= ∑
t

αi(t) ·P(Tk+1 = t ′|Tk = t) ·P(wk+1|Tk+1 = t ′)
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