kwc@research.att.com

Abstract

θ ϕ. ϕ ϕ Γ σ^2 Pr(x≥ 2x≥

‘‘said.’’

Pr_B(k) = k N P^k Q^{N− k} for k = ,N Binomial N P N = P = /2000. P P Q =1− P N

σ^2

Pr_P (k) (θ,k) = k! e θ^k θ ∼ ∼ k_P (k D

Pr_{NB}(k) = k N+k− 1 P^k Q^{− N− k} N ∼ P ∼

Pr_{NB}(k) = ) δ_k + 1 α ( 1 β )_k α ∼ ∼ β∼ δ_k k=

θ θ

→

122 Binomialor Poisson

df=D − − P)^N)∼ D = N= P = df=D − e )∼ 140/500.

Pr(k≥ T df df df df df Pr(k). Pr(k≥T with df df df df df=1) df= freq

waved

3. ±

Let Pr(k k Pr_P (k

Pr_P (k) (θ,k) = k! e θ^k for k = Poisson

n n n n n θ t _ t = t_1 ,. t_D t_i, i^{th}

Although θ θ

σ^2 θ E_P (k) mean σ_P^2 variance IDF_P log_2 Pr_P (k≥ log_2 − e H_{P k=0}Σ^∞ Pr_P (k_2 Pr_P (k

B_P =

Pr_P (k≥

E_P (k) = 1− e θ

Pr_P (k≥ 2k≥ = Pr_P (k≥

Pr_P (k≥ = 1− e

1− e e

Pr(k≥ T_{i ≥ T}Σ Pr(i).)

K-mixture. Pr(k≥ 2k≥

t frequences: t_1 ,. t_D Pr_E (x D x.

E_E (t) = t _ = D 1 t =1Σ D t_i mean

σ_E^2 = E_E t − t _ )^2 ) = D − 1 1 i =1Σ D (t_i − t _ )^2 variance

IDF_E log_2 Pr_E (x≥

H_{E x=0}Σ^∞ Pr_E (x_2 Pr_E (x

B_E =

Pr_E (x≥ t _

Pr_E (x≥ 2x≥ = Pr_E (x≥

Pr_E (x≥

variance.

θ θ

Poisson Poisson θ θ

_________________________________________________________

I’ve).^1

George East

__________________ I’ve.

________________________________________________________________________________

__________________________________________________________________________

=IDF_E − IDF_P =IDF_E +log_2 − e ) Residual_{E P E}

Here and French French Here

George and East George East

________________________________________________________________________________

Pr_{2P} (x) (x,θ_1 ) + ) π(x,θ_2 )

model, θ_1, θ_2 and α R_i i^{th}

R_i ∼_kΣ k^i Pr_E (k). θ_{1 2}

R_{1 2} . θ_1 and θ_2

equation: aθ^2 +b c =

a =R_1^2 +R_1 − R_2 b =R_1^2 − R_1 R_2 +2R_1 − 3R_2 +R_3 c =R_2 − R_1^2 +R_1 R_2 − R_1 R_3

err =_{word}Σ (est − obs)^2 θ=0.25 θ=0.29

parameter, α ϕ ϕ is: Pr(x) =_0∫ ∞ ϕ (θ) π(θ,x)dθ for x =

where π π(θ,k) = k! e θ^k for k =

and ϕ_0∫ ∞ ϕ (θ)d 1.

θ θ parameter, α ϕ ϕ_{2P} (θ) (_1 ) + ) δ(_2

Pr_{2P} (x) (x,θ_1 ) + ) π(x,θ_2 )

ϕ_{NB}(θ) = P^NΓ(N) θ^{N− 1} e^{− P} θ

Pr_{NB}(x) = x N+x− 1 P^x Q^{− N− x}

ϕ_K(θ) = ) δ(θ)+ β α e^−_β^θ K-mixture

Pr_K(x) = ) δ_x + 1 α ( 1 β )_x

where δ(x ∞ when x= δ_{x,y}

x=y ϕ_{NB}

Pr_B(k Pr_{NB}(k

k^{th}

(P +Q)^N =_{k=0}Σ^N k N P^k Q^{N− k} Binomial

Pr_B(k) = k N P^k Q^{N− k} for k = ,N

(Q − P)^{− N} =_{k=0}Σ^∞ k N+k− 1 P^k Q^{− N− k}

Pr_{NB}(k) = k N+k− 1 P^k Q^{− N− k} for k =

P + Q = Q − P = P and Q 0<Q < Q > P Q N Q N

Nand P

E_{NB}(k) = NP mean

σ_{NB}^2 = NPQ variance

IDF_{NB} log_2 Pr_{NB}(x≥ log_2 − Q^{− N}

H_{NB k=0}Σ^∞ Pr_{NB}(k_2 Pr_{NB}(k

B_{NB} =

1− Q^{− N} NP

Pr_{NB}(k≥ 2k≥ = Pr_{NB}(k≥

Pr_{NB}(k≥ = 1− Q^{− N}

1− Q^{− N} − NPQ^{− N− 1} adaptation

(NP NPQ Q

binomial.

N and P

t _ σ_E^2 values: t _ = N̂ P̂ σ_E^2 = N̂ P̂ +P̂)

N̂and P̂: P̂ = t _ σ^2 − 1 N̂ = P̂ t _

t _ E 2

θ=0.25 θ

N̂and P̂ t _ = N̂ P̂ − log_2 Pr_E (x≥ log_2 − Q̂^{− N̂}) P̂ +P̂) P̂ = − logPr_E t _ . P̂

tbar and f0 t

_ and Pr_E double

{

  return((a+b)/2);
}

Pr_K(x) = ) δ_x + 1 α ( 1 β )_x K-mixture 0. Pr_K(x) ∼ Pr_{NB}(x

α and β. E_K(k) mean σ_K^2 ) IDF_K log_2 Pr(x≥ = log_2 1

H_K log_2 β 1 1 β log_2 α 1 − Pr_{K 2} Pr_K

B_K Pr_K(x≥ 2x≥ = 1 β adaptation

k≥ 2: Pr_K(x≥ kx≥ k− = 1 β for k =

Pr(x≥ k) ( 1 β )_k for k = α and β α̂ and β̂

α and β t _ B_E B_K

α̂ and β̂.

β̂ = B_E − 1 α̂ = β̂ t _

K-mixture, α and β t _ and B_E N and P t _ and B N and P to t _ and B_E

w

Pr(x,w) =_0∫ ∞ ϕ ( ) π(w ,x)d for x =

ϕ_{2P} ( ) (_1 ) + ) δ(_2

Pr_{2P} (x,w) (x,w_1 ) + ) π(x,w_2 )

ϕ_{NB}( ) = P′^{N′}Γ(N′)

N 1 e^{− P′}

Pr_{NB}(x,w) = x N x− 1 (wP′)^x Q^{− N x} ϕ_K( ) = ) δ( )+ e^− K-mixture

Pr_K(x,w) = ) δ_x + w 1 ( w 1 w )_x

θ_1 =w_1 θ_2 =w_2 N=N′ P =wP′ w K-mixture

p p_i p_i

n p_i

Pr_i (k i i w is:

w Pr_i (k≥ j j w− 1 p_j (k≥ 2k≥

ones.

rel and rel author_1 and author_2

Pr(x_ws x

w s w s.

score(doc) =_w Π Pr(x_wrel)

Pr(x_wrel)

score(doc) =_w Π Pr(x_wauthor_2 )

Pr(x_wauthor_1 ) ______________

sentence

score(doc) =_w Π Pr(x_wsense_2 )

Pr(x_wsense_1 ) _____________

sentence peine

sentence phrase

Aand B 2 A B

→ → B → A

λ . λ (x

x_3

λ_P (x) = log Pr_P (xθ_B)

Pr_P (xθ_A) = xlog θ_B θ_{A B A} Poisson

where θ_A and θ_B

4 λ (x λ_{2P} (x), λ_{NB}(x λ_K(x λ_P (x Pr_{2P}, Pr_{NB} or Pr_K λ (x) θ_A ∼ θ_B ∼

__________________

w w

θ θ (θ_A,k)+ )π(θ_B,k

model.

θ_A ∼ θ_A ∼ α_A ∼ θ_B ∼ θ_B ∼ α_B ∼ N_A ∼ P_A ∼ N_B ∼ P_B ∼ α_A ∼ β_A ∼ α_B ∼ β_B ∼

λ_P (x), λ_{2P} (x), λ_{NB}(x λ_K(x).

λ_P (x x≥2), λ_P (x λ_P A scale, λ_P A λ_{2P} (x x= θ θ many θ

λ (x

λ λ λ_{2P} θ

functions.^5

λ_P λ_{2P} λ_P and λ_{2P}

θ θ ϕ, σ^2 (Pr(x≥ 2x≥

__________________

Governmentand courts than Here

adapt dependencies.

Government) Here

Acknowledgments

References

Boston.

Corpus,’’

,

Principle

,

.