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1. miffiito WLs

TERTL 26 F “RRX € R MBI (R )T ZFE, X, Xy, -+, X, NI RBENUEA”
T, AL EEAEMm(= 1,000) NMEENFEA: X, Xpo, -, Xjn, b = 1,2, ,mo ALLF U=
L bR i«

a. Mean: M = L5 X, Hrb X, =15 X k=12, ,m;

b. Empirical Bias: M — po, HH, po AEAESE BRFERTRE) ;




c. Empirical #3#E % (E-SD): X,k =1,2,--- ,m Hiks#EZ, EE-SD= {ﬁ S (X — M)Q}

d. Empirical root mean

_ 1/2
square error (RMSE): E-RMSE= {ﬁ Yo (X — uO)Q}

R FEFE%B: Bluo = 10, BAABENIES AN (1o, 2), FEAZ En = 100, FE X Hm = 1000:

n = 100

nsim = 1000

m=1

y = rep(0, nsim)

for(min 1: nsim){

x = rnorm(n = 100, mean = 10, sd = sqrt(2))
ylm] = sum(z)/n

m=m+1

}

Mean = sum(y)/nsim

Bias = Mean — 10

SD = sqrt(sum(y — Mean)?/(nsim — 1))
RMSE = sqrt(sum(y — 10)?/(nsim — 1))
Mean

Bias

SD

RMSE

Mean 9.999951, Bias -4.92973e-05, SD 6.23836e-15, RMSE 0.001559698
N TSR EA GRS, WU BH R, tn, FEACEE T B, SR IE T DA
e, SR ATAT LA, SRR

2. XTaflitH e

B EMR(CP) X EKE (AL) B4R
a. iM% CP=m AU EAH po HAEX A [X — sui_a/2/v/Rs X + Sui—ajo/ /1] PIFIEIZ,

b, X[A] CGFHED KEZ:
U I FEAS R i 22

AL=m X8 [#]- P K = 2 (22;1 Skul—a/Q/n) /m, Hrhs, A%k

R BRG] Blue = 10, SARBNIES D AN (uo,2), a = 0.05, FEAZREn = 100, HEIKX

#m = 1000:

n = 100

nsim =

1000

mu0 = 10

m=1

CP=0

1/2

?



AL=0

for(min 1 : nsim){

x = rnorm(n = 100, mean = mu0, sd = sqrt(2))
bar = sum(x)/n

t0 = sum((x — bar)?)/(n — 1)

temp = sqrt(t0) * 1.96/sqrt(n)

if (bar — temp <= mu0 & mu0 <= bar + temp)CP = CP + 1

AL = AL+ 2 xtemp
m=m+1

}

CP = CP/nsim
AL = AL/nsim

CcP

AL

TS BT

CP 0.955, AL 0.5523

3. Q-Q

W /n(i — p)/s —= N0, )EIRIIERTE, 7THQ-QE%E F.

R FEFPE01: Bl = 10, SARE N IEZ AN (1o, 2), FEAZ En = 100, EHE XEIm = 1000:

n =100

nsim = 1000
mu0 = 10

m=1

T = rep(0, nsim)

for(min 1 :nsim){

x = rnorm(n = 100, mean = mu0, sd = sqrt(2))

bar = sum(x)/n

t0 = sum((x — bar)?)/(n — 1)

T[m] = sqrt(n) * (bar — mu0)/sqrt(t0)
m=m-+1

}

qggqnorm(T); qqline(T, col = 2)
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1. XA eSS

BEHMR(CP) MIXEKE (ALY HAfERR.

R 2P 26: Bluy = 10, BARBEANIES AN (10,2), « = 0.05, FEAZREn = 100, HE X
#rm = 1000.

H: BRI < - RoRRE, FRT=.

lambda < — function(z, mu)

{

L = —1/maz(x — mu)

R = —1/min(z — mu)

dif < -1

tol < —1le — 08

while(dif > tol){

M < —(L+R)/2

glam < —sum((x — mu)/(1 + M * (x — mu)))
if(glam > 0)L < —M




if(glam < 0)R < —M

dif < —abs(glam)

}

return(M)

}

nsim < —1000

a < —0.95

cut < —qchisq(a,1)

mu0 = 10

f<-0

L< -0

U<—-0

m=1

for(min 1 :nsim){

x < —rnorm(n = 100, mean = mu0, sd = sqrt(2))
tol < —le — 08

t1 < —mean(x)

t2 < —maz(x)

dif < —t2 — t1

while(dif > tol){

tau < —(t1 +12)/2

M < —lambda(z,tau)
elratio < —2 * sum(log(1 + M * (x — tau)))
if(elratio > cut)t2 < —tau
if(elratio <= cut)tl < —tau
dif < —t2 — t1

}

UB < —(t1+12)/2

t1 < —mean(x)

12 < —min(z)

dif < —t1 —12

while(dif > tol){

tau < —(t1 +12)/2

M < —lambda(z, taw)
elratio < —2 * sum(log(1 + M * (x — tau)))
if(elratio > cut)t2 < —tau




if(elratio <= cut)tl < —tau

dif < —t1—12

}

LB < —(t1 +t2)/2

el < —2x sum(log(1 + lambda(x, mu0) * (x — mu0)))
if(el <=cut)f =f+1

L=LB+1L

U=UB+U

m=m-+1

}

fL = L/nsim

fU =U/nsim

CP = f/nsim

AL = fU — fL

fL

fU

CP

AL

(1)

RIS KR
BFIXI1[9.72797, 10.28292], CP 0.946, AL 0.554955
2. Q-Q A

WIe(n) —S AR IERYE, TTHQ-QER R,
R EF 2] Bluo = 10, BB AES D AN (10,2), o = 0.05, FEAZEn = 100, EH KX
Him = 1000,

lambda < — function(z, mu)

{

L < — —1/maz(x —mu)
R < — —1/min(x — mu)
dif < —1

tol < —1le — 08

while(dif > tol){

M < —(L+R)/2

glam < —sum((x — mu)/(1 + M * (x — mu)))
if(glam > 0)L < —M

if(glam < 0)R < —M




dif < —abs(glam)
}

return(M)

}

n = 100

mu0 = 10

nsim < —1000

T = rep(0, nsim)

m=1

for(min 1 :nsim){

x = rnorm(n = 100, mean = mu0, sd = sqrt(2))

T[m] = 2 % sum(log(1 + lambda(x, mu0) * (x — mu0)))
m=m+1

¥

qqplot(qchisq(ppoints(1000),df = 1),T,

main = expression(Q — Q plotfor x*[nu == 1]))
qqline(T, distribution = function(p)qchisq(p,df = 1),
probs = ¢(0.1,0.6), col = 2)
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1. XAt 4
7 MR (CP)

R FEFF%H: Hle ~ U(—0.5,0.5), a = 0.05, FEAZ En = 200, EEIXEm = 1000.
H: BEP< - BaE, FRT=

lambda < — function(u){

M < —¢(0,0)

dif < -1

tol < —1le — 8

k< -0

while(dif > tol & k <= 15){

D1 < —(0,0)

DD < —D1% % %t(D1)

for(iin1:n){

aa < —as.numeric(l 4+ t(M)% * %uli,])
D1 < —D1+ ufi,]/aa

DD < —DD — (u[i,]% * %t(uli,]))/aa®
}

D2 < —solve(DD, D1, tol = 1e — 8)
dif < —max(abs(D2))

rule < —1

while(rule > 0){

rule < —0

if(min(1+t(M — D2)% * %t(u)) <= 0)rule < —rule + 1
if(rule > 0)D2 < —D2/2

}

M < —-M—-D2

k< —k+1}

if(k >=15)M < —¢(0,0)

return(M)

}




B ZE U R
CP 0.937

2. Q-Q K
ﬁg&ﬁ(ﬁ) < Xk

nstm = 1000

a < —0.95

k< -2

n = 200

cut < —qchisq(a, k)
beta = ¢(0,1)
f<-0

m=1

for(min 1 :nsim){
20 < —rnorm(n)
7l < —c(20,20?)

x = matriz(xl, nrow = n,ncol = 2)

e = runif(n,—0.5,0.5)

e =1t(t(e))
y = 2% x %beta + e
el=0

z = matriz(rep(0,2 xn), nrow = n,ncol = 2)
=1
( iinl: n){

lam = lambda(z)

For(iin1:n){

el = el +2xlog(1+ t(lam)% * %ox[i,] * e[i])
1=1+1

}

if(el <=cut)f=f+1

m=m-+1

}

CP = f/nsim

CcP

WHIEmYE, THQ-QEIZRIR.




R FEF%40: Hle ~ U(-0.5,0.5), FEAZ fn = 200, HEIREm = 1000.

lambda < — function(u){

M < —c(0,0)

dif < —1

tol < —1le — 8

k< -0

while(dif > tol & k <= 15){

D1 < —¢(0,0)

DD < —D1% * %t(D1)
for(iin1:n){

aa < —as.numeric(l +t(M)% * %uli,])
D1 < —D1+ uli,]/aa

DD < —DD — (u[i,]% * %t(u[i,]))/aa®
}

D2 < —solve(DD, D1, tol = 1le — 8)
dif < —maz(abs(D2))

rule < —1

while(rule > 0){

rule < —0

if(min(l4+t(M — D2)% * %t(u)) <= 0)rule < —rule + 1
if(rule >0)D2 < —D2/2

}

M < —-M—-D2

k< —k+1}

if(k >=15)M < —¢(0,0)
return(M)

}

nstm = 1000

k< -2

n = 200

beta = ¢(0,1)

T = rep(0, nsim)

m=1

for(min 1 :nsim){

0 < —rnorm(n)

7l < —c(20,20?)




x = matriz(xzl, nrow = n,ncol = 2)

e = runif(n,—0.5,0.5)

e =1t(t(e))
y = 2% x %beta + e
el =0

z = matriz(rep(0,2 xn), nrow = n,ncol = 2)
1=1
for(iin1:n){

z[i,] = x[i, ] * e]
i=1+1
}

lam = lambda(z)

for(iin1:n){

el = el +2xlog(1+ t(lam)% * %ox[i,] * e[i])
t=1+1

m=m-+1

}

qqplot(qchisq(ppoints(1000), df = 2),T,

main = expression(”Q — Qplotfor” chi*[nu == 2]))
qqline(T, distribution = function(p)qchisq(p, df = 2),
probs = ¢(0.1,0.6), col = 2)




