ABSTRACT

Let X(t X(∞ t Y(t) = f (X(t f X(t f , x

Y(t) = P(X(t) ≤ x f (x) = x^2 Y(t) = X(t)^2.

f _ ≡ (∞ ) ≡ Ef (X(∞ sample _ (t) = t^{− 1}_0∫ t Y(s) ds

for Y _ (t t t^{1/2} (Y _ (t) − f _

variance σ

__2

as t Y _ (t f _ integrability), t Y _ (t σ

__2

as t too; σ __2 the mean.

t f regard Y _ (t f _ σ __2 f _ and σ

__2 t t t

Y _ (t for f _ is [Y _ (t) − z_{β/2} (σ

__2

)^{1/2} , Y _ (t) + z_{β/2} (σ

__2

)^{1/2}

where Φ (z_{β/2} ) (− z_{β/2} ) = 1 with Φ

w_r (β) = t^{1/2} f _ 2 σ _ z_{β/2} . (2) f _ > ε β is t_r (ε, β) = ε^2 f

__2 4 σ __2

z_{β/2}^2

. (3)

σ __2 _2

width) .

σ __2 _2

that σ

__2

variance σ_∞^2 = Y(∞ Y(t

f __2 σ __2 = σ^{∞2} σ __2 f __2 σ_∞^2 . (4)

σ __2

/σ_∞^2 ,

σ_∞^2

__2 Y(∞ factor

_ (t) ≠ f _ t( _ (t) − f _ as t β _ asymptotic t bias ( _ (t) − f _ β _ _ (t) _ ) − β _ _ t t^{− 1} t β _ f _ and σ

__2 .

ρ f (k) = k f _ = 1 ρ , σ_∞^2 = )^2 ρ , σ _2 = )^4

2ρ )

is

f __2 σ __2 = ρ )^2 )

as σ_∞^2

__2 = 1/ρ σ __2

/σ_∞^2 = )/ )^2

t and β _ / )^3

mean ρ / cdf t β _ _ t / )^2 t /√t

X(t yZ(zt y, z

Z(t f _ Z, σ_{∞ Z}^2 and σ

__Z2

X(t)

are f _ = yf _ Z, σ_∞^2 = y^2 σ_{∞ Z}^2 and σ _2 = y^2 σ

__Z2

σ _2 _2 = (σ __Z2 __Z )

scaling z.

Let R(t − / f _ = 1/2, σ_∞^2 = 1/4,

σ_∞^2

__2 = 1, σ _2 = 1/ σ _2 _2 _2 /σ_∞^2 =

X(t m-server

ρ is

) )X( )^2 ) ∼ R(t)

X(t) ∼ aR )^2 )/

where a f _ ∼ ), σ_∞^2 ∼ f

__2 , σ _2 ∼

∼ a^3 / )^4 (σ _2 _2

) ∼ 2 )^2 a )^2 X(t

m a = c_A^2 + c_S^2 where c_A^2 and c_S^2

(1989a).

k

i τ_i c_{si}^2 i

m_i c_{bi}^2 i ξ_i c_{xi}^2

ω_i c_{Ii}^2

Let λ p_i i p_1 +...+ p_k = λ p_i = 1/(m_i ξ_{i i} ). i is λ _ q_i p_i m_i = m_i /(m_i ξ_{i i} q_i = p_i m_i /_{j=1}Σ^k p_j m_j

i and λ _ r_{i i} /τ where τ i =1Σ k q_i τ_i /_{i =1}Σ^k q_i β_i i β_i = m_i ξ_i /(m_i ξ_{i i} _ .

with a = c_A^2 + c_S^2 − 2c_{AS}^2 c_A^2 =_{i =1}Σ^k q_i c_{Ai}^2 ,

c_S^2 =_{i =1}Σ^k q_i [r_i^2 c_{si}^2 + (r_i −^2 c_{Ai}^2

c_{AS}^2 =_{i =1}Σ^k q_i − r_i )c_{Ai}^2

c_{Ai}^2 = m_{i i} )^2 (c_{bi}^2 + c_{Ii}^2 )_i^2 c_{xi}^2 . (9)

parameters c_A^2 , c_S^2 and c_{AS}^2 c_A^2 = 20, c_S^2 = c_{AS}^2 b = 60.

(1989a).

σ __2

and β _ f _

σ __2

σ __2 =_tlim_{− t}∫ t 1 − t s R(s) ds = 2_0∫ ∞ R(t) dt

where R(t) =^∗ Y^∗ (t) − (^{∗ 2} Y^∗ (t Y(t E[Y^∗ (t)^2 ] R(t each t ∫_0^∞ R(t)dt

R(t),

chains R(t σ __2

R(t))

σ __2

= 2π s s(ω by s(ω) = 2π 1 ∫^∞ e^{iωt} R(t) (11)

σ __2

σ __2 = E (T_1 − T_0 ) Var T^0 ∫ T_1

(Y(t) − f _ ) dt

n : n ≥ 0} X(t E(T_1 − T_0 )^2 and

E_T 0 ∫ T_1

Y(t) dt 2

f _ by

f _ = E (T_1 − T_0 )

E_T 0 ∫ T_1

Y(t) dt

. (13)

f _ and σ _ x_{k+1} = x_0 + Px_k P

X(t { ..., Q

Π π π xQ where ..._{i =0}Σ^n x_i =

σ __2

= 2_{i =0}Σ^n_{j=0}Σ^n f_i π_i Z f_j (14)

where f_i = f (i Z

Z = ( Q)^{− 1} . (15)

Alternatively, σ

__2

= 2_{j=0}Σ^n x_j f_j where x

xQ y with y_i = ( f_i − f _ ) π_i and i =0Σ n x_i =

(Q = j ≥ i + j ≤ i − x and thus σ

__2

recursively Q) x_0 = Σx_i =

α β _ α β _ α =_{i =0}Σ^n_{j=0}Σ^n α_i Z f_j (16)

for Z β _ α by β _ α =_{j=0}Σ^n x_j f_j

where x xQ with i =0Σ n x_i = 0.

X(t { ..., λ_i μ_i π_{i 0} (λ_0 λ_1 ... λ_{i − 1} )/(μ_1 ... μ_i n λ_{n 0} = σ __2

= 2_{j=0}Σ^{n − 1} λ_j π_j

1_____ i^{=0}Σ j ( f_i − f _ )π_i 2 (17) and β _ α =_{j=0}Σ^{n − 1} λ_j π_j

1_____ i =0Σ j ( f_i − f _ )π_{i i =0}Σ^j (α_{i i} ) .(18)

move π_j

X(t a, b μ(x coefficient σ^2 (x a and b

is π(y) = m(y) (b m(y) = 2/σ^2 (y) s(y

, M(y) =_a∫ y m(x)dx and

s(y) = exp −_a∫ y μ(x)/σ^2 (x dx ,

σ __2

= 2_a∫ b σ^2 (y) π(y) 2 a ∫^y ( f (x) − f^_ ) π(x) dx 2 dy(19)

and β _ α = a_a∫ b σ^2 (y) π(y) 2 ×

a ∫^y ( f (x) − f^_ ) π(x) dx_a∫^y (α (x) (x dx

(20)

σ __2

= 1/

ACKNOWLEDGMENT

REFERENCES

Simulation

Stochastic Models

traffic.

Skandinavisk Aktuarietidskrift

communication.

Communications

Simulation

Journal

L W.

processes. Simulation

24, 233-245.

8, 772-788.

Exponentiality

chain. Sciences

publication.

WARD WHITT