N

n-grams

r N

r p Σp =

N Σ =

. k r +k N+kS N S k = the Add-One

= (r + N+S N 1.2

N = 44

V

V V e(p(x p(x word, x V

V^2 variable ≡ Ne(p(x e(p(y xy Jii N

b r br_1 (b)=r where r_1 (b b N_r N_r =_{br 1 (b)=r}Σ C_r

C_r ≡_{br 1 (b)=r}Σ r_2 (b r_2 (b b

b of C_{r r}

= (r + E(N_r )

E(N_{r +1} ) 2.1

where N_r r E(x x.

N_r v^{GT} = + (r +^* −

t = ( − r^S )/ v^{GT} j r t r^S

R_r = J 1 j=1 Σ^J t^2

r ≤ r >

(r + N+S N = (r + N_r

N_{r +1}

, r = 3.1 >

N_r

N_{r +1} = N+S N , r = 3.2

Letting N+S N , N_1 N_0

N_2 N_1^2 N_0

N_r^rN_0 3.3

N_r

N_r r N_r^rN_0 with +S

relationship.

N_r r

= 3.4

S− N_0

N_0 = N S 3.5

N_r = N_0 ρ^r where N+S N

S =_{r =0}Σ^∞ N_r =_{r =0}Σ^∞ N_0 ρ^r = N_0 1 1 = N_0 S N+S 3.6 So

N S = 1− S+N S S+N S = 1− S N_0 S N_0 = S− N_0

N_0 3.7

N_r

Acknowledgement

References

85.

Language

Computing

Biometrika problems,’’ Mind

Federalist papers

system,’’