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(Random Number)

White

function rand (ix)
Iy = (ix * 16807)
if(iy.It0) iy = (iy + 2147483647) + 1
rand = iy
rand = rand/ 2147483647.0
X =1y
return
end
IX seed

0 1

(Normal Distribution)

Box

(N(0,1)) 2

(Generator) Z,
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Sogmidt (1975)

rand

Muller (1958)
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B = M+/ 2
2 (Inverse
Transformation)
B = (-2 A 3
R (0.)
(Normal Distribution) 0
0 2C B 0 (1)
@ 6 2 R
R2
Z, = (-2117Y2cos(2nly)
Z1 = (-2In&Ey2sin(27R2)
Rl  R2 function rand(ix)
exl = n+0Z
2 = u+td
EX, EX2 It

a 2EX~ N((Ta2):i=12)
function dnorm (dmean, sigma)
real rand, dmorm, rul, m2
common /seed/ ix, it
pi = 3.142857143
if (it.eq.l) goto 10
rul = rand(ix)
m2 = rand(ix)
UL = sqrt (-2 * alog (rul)) * cos(2 * pi * m2)
U2 = sqrt (-2 * alog(rul)) *sim (2 * pi * m2)
dnorm = dmean + sigma * 1
it=1
return
10 dnorm=dmean+sigma* 2



it=0
return
end.
= -T- exp- - x~
217 V p
F(x) = f/(x)dx
x_i_6
G(X) = 7p9
x<0
iy = 4
- N
FX) =
F(x) = szjii?
- 1j?)
2F(x) = el

© . 00<X<00, - c0<0<o0P >0

Inverse Tranformation
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n =
= *

1 1

[N®]

| S B

—
=gt
_-%
_--\)
~—

o ~T
2<2 e
X-9
2F(x) = 2-e T
e{ J= 2-2F(x)

It - fin2+In(l- F(x)]
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1 (Probability)

']

Probability)

13 2 T Y SO NCRRTN
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(Sampling with replacement)

01
01
01
01
01

[01]

3-4

M
(Cumulative
1
N
[0.1]
10 =0.1

0.1 0.01-0.10
02 0.11-0.20
03 021-0.30
04 0.31-0.40
0.5 041 -0.50



01
01
01
01
0.1

0.6
0.7
08
0.9
10

0.51-0.60
061-0.70
0.71-0.80
081-090
091-1.00
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i Main Program ok
Kk k kR ARk Rk kAR Ak Rk Ak bk Ak k
integer ,nout,loop,bloop,check,heck bbb
real dnorm,nscale,Iscale,lIscale,scale,escale,x( 100),xx( 100),xb(100),q1 ,q3,digr
common /seed/ix,it
common /count/check,heck,bbh
ix = 489113
it=0
T
Xssel =0.0
Xsse2 = 0.0
Xsse3 = 0.0
Xssed = 0.0
Xsse5 = 0.0
Xsse6=0.0
Xsse7 = 0.0

Xmsel =0.0
Xmse2 = 0.0
Xmse3 = 0.0
Xmsed = 0.0
Xmse5 = 0.0
Xmse6 = 0.0
Xmse7 =0.0

SXbar =0.0
SXmed = 0.0
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SXsd =0.0
SXunsd = 0.0
SXMbi =0.0
SSmbe =0.0
Ssmsi =0.0

SSXBhbar =0.0
SSXBmed =0.0
SSXBsd  =0.0
SSXBunsd = 0.0

write(*,*) ‘Key Numberdist,m, ,r,c,p,dmean, Sigma’
read(5,) dist5m, ,r,c,p,dmean, sigma
= int(p*n)
if(p.eq.0.05.0r.p.eq.0.15) then
1f{n.eq.30.0r.n.q.50.0r.n.eq.70) then
=w+ 1

endif

endif

do 5 loop=1,m
check = 0
heck = 0
bbb =0
if (dist.eq.1) then
do10i=1,
X(i)=0.0
xx(i) = 0.0
X(i) = dnorm(dmean,sigma)

xX(1) = x(i)
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10 continue
else if (dist.eq.2) then
do1li=15
X(i)= 0.0
xx(i) =0.0
(1) = nscale(c,p.dmean,sigma, , )
xx(i) = x(i)
i contiue

else If (dist.eq.3) then
do 12i=1,
X(i)=0.0
xX(i) = 0.0
X(i) = llscale(c,p,dmeansigma, , )
xX(i) = x(i)
12 continue
else if (dist.eq.4) then
do 13i=1,
X(i) = 0.0
xx(i) = 0.0
(i) = scale(c,p,dmean sigma, , )
xX(i) = x(i)
13 continue
else if (dist.eq.5) then
do14i=1,
X(i) = 0.0
xx(1) = 0.0
X(i) = Iscale(c,p.dmean,sigma, , )
xX(i) = x(i)
14 continue



else if (dist.eq.6) then
do15i= 1,
X(i)= 0.0
xx(1) = 0.0
X(1) = escale(c,p,dmean,sigma, , )
xx(1) = x(i)
15 continue
endif
call dmedian(n,xx,dmed)
pmed = dmed
call estimate(n,xx,xbar,sd,unsd)
call biweight(n,r,pmed,x,dMbi,Smbc,Smsi)

Xssel = Xssel + (dmean - xbar)**2
Xsse2 = Xsse2 + (dmean - dmed)**2
Xsse3 = Xsse3 + (sigma - sd)**2
Xssed = Xssed + (sigma - unsd)**2
Xsseb = Xsseb + (dmean - dMbi)**2
X$se6 = Xsse6 + (sigma - smbc)**2
XSse7 = Xsse7 + (sigma - smsi)**2

SXbar = SXbar + xbar
SXmed = SXmed + dmed
SXmbi = SXmbi + dMbi
SXsd = SXsd + sd
SXunsd = SXunsd + unsd
SSmbc = SSmhc + Smbc
Ssmsi- = SSmsi +Smsi

SXBhar = 0.0
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SX.-41d1 0.0
SXBsd =0.0
SXBunsd = 0.0

do 25 bloop = I,k
till CKXt:trap(n,xxo)
cali sort(u,xb)
de( ,xb,gl,q3,diqr)
¢ uiiicdian(n,xb,dmed)
Cad ; iate(n,xb,xbar,sd,unsd)

SXBbar = SXBhar + xbar

SXBraed = SXBmed + dmed

SXBsd = SXBsd+ sd

SXBunsd = SXBunsd + unsd
25 continue

XBbar = SXBhar/k
XBmed = SXBmed/k
XBsd = SXBsd/k
XBunsd = SXBunsa/k

SSXBbar = SSXBbar + XBbar
SSXBmed = SSXBmed + XBmed
SSXBsd = SSXBsd + XBsd
SSXBunsd = SSXBunsd + XBunsd

XBssel = XBssel + (dmean - XBbar)**2
XBsse2 = XBsse2 + (dmean - XBmed)**2
XBsse3 = XBsse3 + (sigma - XBsd)**2



XBssed = XBssed + (sigma - XBunsd)**2
5 continue

Xbar = SXhar/m
Xmed = SXmed/m
Xsd = SXsd/m
Xunsd = SXunsd/m
Xmbi = SXmbi/m
XSmhc = SSmbc/m
Xsmsi = SSmsi/m

Bbar = SSXBbar/m
Bmed = SSXBmed/m
Bsd = SSXBsd/m
Bunsd = SSXBunsd/m

write(**) XBAR - Xbar
write(*5)'XMED ="Xmed
write(*5)'’XBBAR ="Bbar
writeC*5*)’XBMED =',Bmed
write(*,*)'XMBI ="Xmbi
writeC*3)’XSSMBC =X Smhc
write(*5)’XSSMSI ="XSmsi
write(*5)’

writeC*5)'’XSD  =+Xsd
write0*5) XUNSD ="unsd
writeCt5)’XBSD ='Bsd
write0*5) XBUNSD ="Bunsd

Xmsel = xssel/m
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Xmse2 = xsse2/m
Xmse3 = xsse3/m
Xmsed = xssed/m
Xmse5 = xsseb/m
Xmseb = xsse6/m
/

Xmse7 = xsse//m

XBmsel = XBssel/m
XBmse2 = XBsse2/m
XBmse3 = XBsse3/m
XBmsed = XBssed/m

CVxbar = (sqrt(Xmsel)/dmean)
CVxmed = (sqrt(Xmse2)/dmean)
CVxsd = (sqrt(Xmse3)/sigma)

CVxunsd = (sqrt(Xmse4)/sigma)
CVmbi = (sqrt(Xmse5)/dmean)

CVxbbar = (sqrt(XBmsel)/dmean)
CVxbmed = (sqrt(XBmse2)/dmean)
CVxbsd = (sqrt(XBmse3)/sigma)

CVxbunsd = (sqrt(XBmsed)/sigma)

write(*,*)'SCALE FACTOR ="¢," % CONTAMINATE ="p
write(*,*)MSE FOR’m,'LOOP AND BOOTSTRAP'k," ROUND N ="N

erte(* *) kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx!

write(*,*)' MSE OF LOCATION PARAMETER
write(**)'  MSE OF MEAN =" Xmsel
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writeC*5)'  MSE OF MEDIAN ="Xmse2

write(*5)"  MSE OF BMEAN =" XBmsel

write(**)" MSE OF BMEDIAN ="XBmse2

write(*5F)’  MSE OF MBI ="Xmse5

Wnte(*gc)'*****************************************'
write(*5)'" CALE FACTOR=" 5 % CONTAMINATE = %
write(*,*)'MSE FOR"3LOOP AND BOOTSTRAP' A" ROUND N ="N
1 AL AL L L LL L L
write(*5)" MSE OF SCALE PARAMETER
write(*3)  MSE OF SD ="Xmse3
write(*5)"  MSE OF UNSD ="Xmse4

write(*3)  MSE OF BSD ="Bmse3

write(*5)’  MSE OF BUNSD ="XBmse4

write(*5)'  MSE OF SMBC ="Xmse6

wnte(*3)"  MSE OF SMSI ="Xmse7

erte(* *)i? ****************************************1
stop
end

ccccececceccecceeceececcceccececececececcecececeececcececcceeceececece

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

h Random Number ~ ***
*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
function rand(ix)
Iy = (ix* 16807)
if (iy.1t.0) iy = (iy + 2147483647) + 1
rand = iy
rand = rand/2147483647.0
X =1y
re m

end
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% Normal Distribution ~ ***
kkkkkkkkkkkkkhkkkhkkkkkkkhkkkkkkk
function dnorm(dmean,sigma)
real rand,dnorm,rul,ru2

common /seed/ix, it

pi=3.142857143

if (it.eq.1) goto 10
rul = rand(ix)
m2 = rand(ix)

ul = sqrt(-2*alog(rul))*cos(2*pi*ru2)
2 = sqrt(-2*alog(rul))*sin(2*pi*ru2)

dnorm = dmean + sigma*ul
it=1
return
10 dnorm = dmean+sigma*u2
it=0
return
end

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

*** Exponential Distribution ~ ***
kkkkkkkkkkkkhkkkhkkkkkkkhkkkkkkkk
function expo(c)
real expo,delta,rd
common/seed/ix, it
delta = I/(2*c)
rd = rand(ix)
expo = -(I/deita)*alog(rd)
return

end
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¥k Lasplace Distribution ~ ***
function dlas(dmean,sigma2)
real rand,dlas,ql
common /seed/ix,it
ql = rand(ix)
beta = sigma2/sqrt(2)
rq = 2*q
wq = 1l
if(gl.gt.0.and.ql.1t.0.5) then
dlas = dmean + (beta*(alog(2) + alog(rq)))
else iffgl.le.0.5.and.ql.It.]) then
dlas = dmean - (beta*(alog(2) 4 alog(wq)))
endif
return
end

***  Contaminate Between Normal&Normal ~ ***

function scale (c,p,dmean,sigma, , )
real dmean,sigma2,q,scale

integer check,heck,bbb

common /seedyix, it

common /count/check,heck,bbb
sigma2 = c*sigma

g = rand(ix)
Iff(q-p).le.0) then
check = check + 1



iffcheck.gt.w) then
heck = heck + 1
scale = dnorm(dmean,sigma)
else
bbb = bbb +1
scale = dnorm(dmean,Sigma2)
endif
else
heck = heck + 1
iffheck.gt.fn-w)) then
bbb = bbb + 1
scale = dnorm(dmean Sigma2)
else
scale = dnorm(dmean sigma)
endif
endif
return
end
function nscale (c,p,dmean,sigma, , )
real dmean,sigma2,q,scale
integer check,heck,bbb
common /seed/ix,it
common /count/check,heck,bbh
dmean2 = c*dmean
q = rand(ix)
If(q-p).le.0) then
check = check + 1
iffcheck.gt.w) then
heck = heck + 1
nscale = dnormfdmeansigma)



else
bbb = bbb + 1
nscaie "do  (dmean2sigma)
cndif
else
beck - heck + 1
if(heck.gt.(n-w)) then
bbb = bbb + 1
nscaie = dnorm(dmean2,sigma)
else
nscaie = dnorm(dmean,sigma)
endif
endif
return
end

Khkekokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkxkkkkk

¥+ Contaminate Between Normal & Lasplace ***
>V>5?*****************************************
function Iscale(c,p,dmean,sigma, , )
real dmean,dlas,sigma2,q,Iscale
integer check,heck,bbb
common /seed/ix,it
common /count/check,heck,bbh
sigma2 = c*sigma
q = rand(ix)
If((g-p).le.0) then
check = check + 1
iftcheck.gt.w) then
heck = heck + 1
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Iscale = dnorm(dmean,sigma)
else
bbb = bbb + 1
Iscale = dlas(dmean,sigmaz2)
endif
else
heck = heck + 1
if(heck.gt.(n-w)) then
bbb = bbb + 1
Iscale = dlas(dmean,sigma2)
else
Iscale = dnorm(dmean,sigma)
endif
endif
return
end

function llscale(c,p,dmeansigma, , )
real dmean,dlas,dmean2,q,Iscale
integer check,heck bbb
common /seed/ix, it
common /count/checkheck,bbb
dmean2 = c*dmean
q = rand(ix)
ifUg-p).le.0) then
check = check + 1
ificheck.gt.w) then
heck = heck + 1
Iscale = dnorm(dmean,sigma)
else



bob=hob+ 1
Iscale = dlas(dmean?2,sigma)
endif
else
heck = heck + 1
iffheck.gt(n-w)) then
bbb =hbb + 1
Iscale = dlas(dmean?2,sigma)
else
Iscale = dnorm(dmean,sigma)
endif
endif
return
end

kkkkkkkkkkkkkkkhkkNkkkkkkkNkkkkkkkkhkkklkkkkkkkkx

*** Contaminate Between Normal&Exponential ***
kkkkkkkkkkkkhkkhkkkhkkkkhkkkkhkkkhkkkkhkkkhkkkkkkkkkk
function escale(c,p,dmean sigma, , )
real escale,expo,dnorm,q
integer checkheck,bbh
common /seed/ix,it
common /count/check,heck bbb
q = rand(ix)
if((g-p).le.O) then
check = check + 1
ilfcheck.gt.w) then
heck = heck + 1
escale = dnorm(dmean,sigma)
else



bob=hon+ 1
escale = expo(c)
endif

else

heck = heck + 1
if(heck.gt.(n-w)) then

bbb = bbb + 1
escale = expo(c)
else
escale = dnorm(dmean,sigma)
endif

endif
return
end

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkx

e Rank Data Kk
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
subroutine sort(n,x)
real bave x(100)
bave = 0.0
k= -1
do20i= 1k
do21j =i+l
if(x(1).gt.x(j)) then
bave = X(j)
X(1) = (i)
X(i) = bave
endif
21 continue



20 continue
return
end

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

#* FINDQLQ3&IQR  ***
subroutine goatile(n,x,q 1,93,diqr)
real ql,03,digr,x(100)

i1"n.eq.20) then
ql =x()
03 = x(15)
else if(n.eq.30) then
gl = (x(7)+x(8))/2
03 = (x(22)+x(23))/2
else il(n.eq.50) then
gl =(x(12)+x(13))/2
03 = (x(37)+x(38))/2
else ifln.eq.70) then
gl = (x(17)+x(18))/2
03 = (x(52)+x(53))/2
endif
digr=q3-ql
return
end

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

*** Eotimation Location & Scale Parameter ***

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

subroutine estimate ( ,x,xbar,sd,unsd)
real x(100),sx,5xx,5d,xbar,unsd



common /seed/ix, it
sx=0.0
sxx = 0.0
dobi=1
sx= sx  X(i)
SXX = SXX + (X(1)**2)
5 continue
xbar = sx/n
var = (sxx - ( *(xbar**2)))/(n-)
sd = sqrt(var)
if(n.eq.20) then
¢ =0.328804197
else if(n.eq.30) then
¢ = 0.264939407
else if(n.eq.50) then
¢=0.203104701
else if(n.eq.70) then
¢=0.170903639
endif
unsd = c*sqrt((sxx-(n*(xbar**2)))12)
return
end

*k Estimate Median ek
kkkkkkkkkkkkkkhkkkkkkhkkkhkkhkkk
subrouting dmedian(n,x,dmed)
real save ,x(100)
common /seed/ix, it
save = 0.0



a=0.0
b=0.0
c=0.0
k=n1
do15i=1k
do20j = i+1,
if(x(1).gt.x(j)) then
save = X(j)
X(j) = x(1)
X(1) = save
endif
20 continue
15 continue
A= 2
b=int(nf2)
C- (n+i)/2
if((a-h).eq.0.5) then
dmed = x(c)
else
dmed = (x(a)-1-x(atl))/2
endif
retom
end

ok Bootstrap *k

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

subroutine bootstrap(n,x,xb)
real rc,x(100),xb( 100),cf( 100)
common /seed/ix, it
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dobi=1
cf(i) = float(i)/float(n)
5 continue
do15j=1
rc = rand(ix)
do20ip=1
ipl = ip-1
if(ip.eq.0) then
al =0.0
else
al = cfljpl)
endif
a2 = cf(ip)
if(rc.gt.al.and.rc.le.a2) then
Xb(j) = x(ip)
endif
20 continue
15 continue
return
end

el Check Otuliers Data ook

subroutine check(n,x,q1,g3,diqr,nout)
integer ,nout
real x(100)

nout=10

coni = Lo*digr

con2 = 3*diqr



bl =ql - con2
b2 =gl - coni
b3 =q3 + coni
b4 = g3 + con2
dod0i=1
pu = x(i)
iftpu 1t.bl) then
nout = nout + 1
write(*,*)'Data have Extreme Outliers'
else iltpu.gt.b4) then
nout = nout + 1
write(*,*)'Data have Extreme Outliers'
else if(pu.ge.bl.and.pu.le.n2) then
nout = nout + 1
write(*,*)'Data have Mild Outliers'
else ilfpu.ge.b3.and.pu.le.od) then
nout = nout + 1
write(*,*) Data have Mild Outliers'
endif
30 continue
return
end

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

*+k - Biweight Estimator of Location ok
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
subroutine biweight(n,r,pmed,x,dMbi,Smbc,Smsi)
real x(100),d(100), (100),whb(100), (100),cu( 200),dMAD,Smhc
common /seed/ix, it
swh =0.0
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61

sxwh=0.0

sxtwb = 0.0

ssin=10.0
scos = 0.0

do60i=1,

d(i) = abs(x(i) - pmed)
continue
call dmedian(n,d,dmed)
dMAD = dmed
do6li=1,
(i) = (x(i) - pmed)/(r*dMAD)
if (u(i).gt.-.and.u(O.It.I) then
wh(i) = (L - ( (i)**2))**2

else
whb(i) = 0.0
endif
If (u(i).gt.-22/7.and.u(i).It.22/7) then
(i) = sin(u(i))
cu(i) = cos(u(i)
else
wu(i) = 0.0
cu(i) = 0.0
endif

swb = swb + wh(i)
sxwb = sxwh + (x(i)*wh(i))
sxtwh = sxtwh + sqrt((((x(i) - pmed)**2)*wh(i))**2)
ssin = ssin + wu(i)**2
SC0S = Sc0S + cu(i)
continue
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(IMbi = sxwhb/swb
ps= [ art( -1)
Smbc = (ps*sqrt(sxtwh))/abs(swb)
pa=( *2.1*dMad)/(sqrt(n-1))
Smsi = pa*atan((sqrt(ssin))/abs(scos))
retumn
end
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