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Program 1. This program is ralated to simulate from two univariate
normal distributions to obtain the risk difference to compute the risks
difference [i; and jis which are given in Table 1.

estmul = function(x,y,t)
{xbar = mean(x)

ybar = mean(y)

min (xbar,t*xbar+(1-t)*ybar)
}

estmu2 = function(x,y,t)
{xbar = mean(x)

ybar = mean(y)

max (xbar, t*xbar+(1-t)*ybar)
}
like
{(a-b
}
like <- Vectorize(like)
R = function(a,b)

= function(a,b)
)2

{

mean(like(a,b))

}

nl = 10;n2 = 15

sl = 4;82 =5

mul = 3;mu2 = 4

N = 10000

t = (n1/s1)/((n2/s2)+(n1/s1))

Ly = Lx = muhatl = muhat2 = Lml = Lm2 = array(0)
for(i in 1:N)
{

x = rnorm(nl,mul,si)



y = rnorm(n2,mu2,s2)
muhatl[i] <- estmul(x,y,t)
muhat2[i] <- estmu2(x,y,t)
Lmi[i] = like(mul,muhati[i])
Lm2[i] = like(mu2,muhat2[i])
Lx[i] = like(mul, mean(x))
Ly[i] like (mu2, mean(y))

}

R(mul,Lx) - R(mul,muhatl)

Table 1: Simulation from two univariate normal distributions: the values of
risks difference f11 and fis.

Sample sizes  N(p1r,51-)  N(p2r,s2,) RDx, 5 RDx, 4,

casel(r =a) mn; =10 g = 3 fog = 4 1.179 -0.235
n2:15 Sla:4 82a25

case2(r =b) ny =10 p1p =4 pop =4 0.011 0.127
n2:15 Slb:2 52{,:3

cased(r =c¢) n3 =10 Hie =3 Hoc =3 -0.139 -0.110
’I’L2:10 81525 SQCZG

casel(r =a) mn; =20 g = 4 fog = 4 0.048 0.013
Ng = 25 S1a — 5 82q = 6

case2(r =b) mn3 =20 M1y =5 H2b =5 -0.019 -0.067
7’L2:25 81524 SQbZG

cased(r =c¢) n3 =20 Hie =17 o =17 -0.037 -0.068
n2:20 Slc:6 SQC:7



Program 2. This program is related to compute the risk difference
RDg, 4 = R(p1, X1) — R(u1, 1) which are given in Figure 1, where
zz =pand yy = RDg ;.

par (mfrow=c(2,2))

x=c(0:1)

y=c(.0007:.008)
xx=c(.79,1,1.8,0,.95)
yy=c(.0006, .005, .0004, .002, .0003)

plot(xx,yy,type="1",ylab=expression
(RD[1ist (bar(x) [1] ,hat (mu) [1]1)]) ,xlab
x=c(0:1.3)
y=c(.0005:.009)
xx=c(.89,.9,1.25,1)
yy=c(.0006, .005, .0004, .0003)

expression(mu))

plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [1] ,hat(mu) [1])]) ,xlab
x=c(1:3.5)
y=c(0:.0004)
xx=c(1.89,1.9,1.25,2.5)
yy=c(.0035,.0022,.0013, .0004)

expression(mu))

plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [1],hat(mu) [1])]) ,xlab
x=c(2:3.5)
y=c(0:.99)
xx=c(2.25,3.5,3.3,2.4)
yy=c(.03,0,.85,.67)

expression(mu))

plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [1],hat(mu) [1]1)]),xlab

expression(mu))

dev.off()

par (mfrow=c(2,2))

x=c(0:2.5)

y=c(.0007:.008)
xx=c(.79,1.2,1.8,2.25,2.45)
yy=c(.0007,.0009, .001,.002, .006)



plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [1] ,hat(mu) [1])]) ,x1lab
x=c(0:1.5)
y=c(.0005:.009)
xx=c(.89,.9,1.25,1.4)
yy=c(.0006, .0009, .004, .008)

plot(xx,yy,type="1",ylab=expression
(RD[1list(bar(x) [1] ,hat(mu) [1])]),xlab
x=c(1:3.5)
y=c(0:.0004)
xx=c(1.89,1.9,2.25,3)
yy=c(.0035,.0022,.0013,.0004)

plot(xx,yy,type="1",ylab=expression
(RD[1ist (bar(x) [1] ,hat (mu) [1]1)]) ,x1lab =
x=c(2:3.5)
y=c(0:.99)
xx=c(2.25,2.5,3.3,3.4)
yy=c(.85,.65,.35,.17)

plot(xx,yy,type="1",ylab=expression
(RD[1ist (bar(x) [1] ,hat (mu) [1]1)]) ,x1lab =

dev.off()

expression(mu))

expression(mu))

expression(mu))

expression(mu))
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Program 3. This program is related to compute the risk difference
RDx, s, = R(p2, X2) — R(u2, fiz) which are given in Figure 2, where
zz = pand yy = RDxg, 5,

par (mfrow=c(2,2))

x=c(0:3)

y=c(0,05)
xx=c(0,1.5,2.6,2.7,3)
yy=c(0,.02, .04, .04, .05)

plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [2] ,hat(mu) [2])]) ,x1lab = expression(mu))
x=c(1:3)
y=c(0:.8)
xx=c(1.25,2.5,2.39,2.45,2.9,3)
yy=c(.3,.4,.6,.65,7,.8)

plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [2] ,hat(mu) [2])]) ,x1lab = expression(mu))
x=c(0:5)
y=c(.0004:.00035)
xx=c(1.75,3,3.5,4.45,4.5,5)
yy=c(.0005, .0007,.00010,.00020, .00025, .00034)

plot(xx,yy,type="1",ylab=expression
(RD[1list (bar(x) [2] ,hat (mu) [2])]) ,x1ab
x=c(0:4)
y=c(.2:.8)
xx=c(0,2.5,2.75,3,3.5,4)
yy=c(.2,.4,.5,.6,.7,.8)

expression(mu))

plot(xx,yy,type="1",ylab=expression
(RD[1list(bar(x) [2] ,hat(mu) [2])]) ,xlab = expression(mu))

dev.off ()

par (mfrow=c(2,2))

x=c(0:1)
y=c(0:.05)



xx=c(.65,.75,.95,1)
yy=c (.05, .03,.02,0)

plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [2] ,hat(mu) [2])]) ,x1lab = expression(mu))
x=c(0:1)
y=c(0:.004)
xx=c(0,.1,.2,.5,.75)
yy=c(.004, .0035,.0023,.001,0)

plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [2] ,hat(mu) [2])]) ,x1lab = expression(mu))
x=c(0:1.2)
y=c(0:.25)
xx=c(0,.6,1.15,1.2)
yy=c(.25,.15,.10,.05)

plot(xx,yy,type="1",ylab=expression
(RD[1ist(bar(x) [2] ,hat(mu) [2])]) ,x1lab = expression(mu))
x=c(1:3)
y=c(0:.008)
xx=c(1.12,1.4,1.5,2,2.7)
yy=c(.007,.005, .004, .003, .007)

plot(xx,yy,type="1",ylab=expression
(RD[1list(bar(x) [2] ,hat(mu) [2])]) ,xlab = expression(mu))

dev.off ()
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Program 4. This program is related to simulate from two univariate
normal distributions to obtain the values of MPN,,, = M PN, (fu(7), X1)
and MPN,, = MPN,,(fi2(), X2) which are given in Table 2, where t = ~.

estmul = function(x,y,t)
{xbar = mean(x)

ybar = mean(y)
min(xbar,t*xbar+(1-t)*ybar)
}

estmu2 = function(x,y,t)
{xbar = mean(x)

ybar = mean(y)

max (xbar, t*xbar+(1-t) *ybar)

}

nl = 10;n2 = 20

sl =5;82 =17

mul = 4;mu2 = 5

N = 10000

t = (n1/s1)/((n2/s2)+(n1/s1))

muhatl = muhat2 = array(0)

z =0

for(i in 1:N)

{

x = rnorm(nl,mul,sl)
y = rnorm(n2,mu2,s2)

muhatl[i] <- estmul(x,y,t)

muhat2[i] <- estmu2(x,y,t)

if ((abs(muhat2[i]-mu2) < abs(mean(y)-mu2)))
z=z+1

}

z/N



Table 2: Simulation from tvzo univariate normal distributions: t_he values of
MPN,, = MPN,, (fu(v), X1) and MPN,, = MPN,(f12(7), X2).

Sample sizes  N(pr,81,) N(por,s20) MPN, ~ MPN,,

casel(r=a) ny =15 Hiqg =6 Hog =T 0.208 0.568
no =15 S1a =4 S9q = O

case2(r =b) mny =10 iy =4 fop =5 0.252 0.580
n2:20 51b:5 82b=7

cased(r=¢) ny =15 e =3 toe =3 0.303 0.618
n2:20 Slc:5 Sgc:7

casel(r =a) ny =20 tia =9 2 =9 0.428 0.379
n2:25 81a27 Sga:4

case2(r =b) mny =20 i =6 fop =7 0.188 0.549
n2=20 81b=4 82b=5

cased(r=c¢) ny =15 Hie =D toe =T 0.074 0.372
n2:20 Slc:?’ SQCZG

Program 5. This program is related to compute the values of
MPN,, = MPN,, (fu1(7), X1) which are given in Figure 3, where zx = p
and yy = MPN,,.

par (mfrow=c(2,2))

x=c(0:2)

y=c(0:.05)
xx=c(.75,1.2,1.5,2)
yy=c(.04,.03,.02,0)

plot(xx,yy,type="1", ylab=expression
(MPN[mu[1]]) ,x1ab = expression(mu))

x=c(0:2)

y=c(0:.007)
xx=c(0,1,1.25,1.5,1.75)
yy=c(.006,.005,.004,.002,0)

plot(xx,yy,type="1", ylab=expression
(MPN[mu[1]]) ,x1ab = expression(mu))

x=c(0:1.2)

y=c(0:.25)
xx=c(0,.5,.65,1.2)
yy=c(.25,.25,.10,.05)

10



plot(xx,yy,type="1", ylab=expression
(MPN [mu[1]]) ,xlab = expression(mu))

x=c(1:5)

y=c(0:.008)
xx=c(1.12,2,3.1,3.5,4.5)
yy=c(.007,.005,.004,.001,0)

plot (xx,yy,type="1", ylab=expression
(MPN[mu[1]]) ,x1lab = expression(mu))

dev.off()

par (mfrow=c(2,2))

x=c(0:2)

y=c(0,05)

xx=c(0,.5,.6,.7,2)
yy=c(0,.02,.04,.04,.05)

plot (xx,yy,type="1", ylab=expression
(MPN[mu[1]]),xlab = expression(mu))

x=c(1:4)

y=c(0:.8)
xx=c(1.25,1.5,2.3,3.4,3.5,4)
yy=c(.8,.6,.5,.4,.2,0)
plot(xx,yy,type="1", ylab=expression
(MPN[mu[1]]),xlab = expression(mu))

x=c(0:6)

y=c(.0004:.00025)
xx=c(.75,1.2,2.5,3.5,4.5,5)
yy=c(.0003,.0002,.0001,.00010,.00015, .00022)
plot(xx,yy,type="1", ylab=expression
(MPN[mu[1]]) ,x1ab = expression(mu))

x=c(0:5)

y=c(.2:.8)
xx=c(0,1.5,1.75,2.4,3.5,4)
yy=c(.7,.6,.5,.3,.25,.2)

plot (xx,yy,type="1", ylab=expression
(MPN[mu[1]]),xlab = expression(mu))

11



dev.off ()

12
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Program 6. This program is related to compute the values of
MPN,, = MPN,,(fi2(7), X2) which are given in Figure 4, where zz = p
and yy = MPN,,,.

par (mfrow=c(2,2))

x=c(.75:2.5)

y=c(.0007:.008)
xx=c(.79,1,1.25,1.5,2.2)
yy=c(.0008, .0009, .0010, .009, .008)

plot(xx,yy,type="1", ylab=expression
(MPN[mu[2]]) ,x1ab = expression(mu))

x=c(0:1.5)

y=c(.0005:.009)
xx=c(.89,.9,1.25,1.5)
yy=c(.0006, .0007,.0009, .002)

plot(xx,yy,type="1", ylab=expression
(MPN[mu[2]]) ,x1ab = expression(mu))

x=c(2:3.5)

y=c(0:.4)
xx=c¢(2.5,2.9,2.99,3.2)
yy=c(.1,.2,.3,.4)

plot(xx,yy,type="1", ylab=expression
(MPN [mu[2]]) ,x1ab = expression(mu))

x=c(0:1.4)

y=c(0:.7)
xx=c(0,.5,.75,.9,1.3,1.4)
yy=c(.6,.5,.4,.4,.3,.1)

plot(xx,yy,type="1", ylab=expression
(MPN [mu[2]]) ,x1ab = expression(mu))

dev.off ()

14



par (mfrow=c(2,2))

x=c(0:1.4)

y=c(0:.5)
xx=c(0,.5,.75,1,1.3)
yy=c(.5,.4,.4,.2,.1)

plot (xx,yy,type="1", ylab=expression
(MPN[mu[2]]) ,x1lab = expression(mu))

x=c(0:1)

y=c(.003:.020)
xx=c(0,.5,.75,1)
yy=c(.005,.007,.008, .010)

plot(xx,yy,type="1", ylab=expression
(MPN[mu[2]]) ,x1ab = expression(mu))

x=c(0:1.5)

y=c(.003:.015)
xx=c(0,.5,.75,1,1.2,1.4)

yy=c(.004, .007,.009,.010,.014, .015)

plot(xx,yy,type="1", ylab=expression
(MPN[mu[2]]) ,x1ab = expression(mu))

x=c(0:2.4)

y=c(0:.9)
xx=c(0,.5,.75,1,2.3,2.4)
yy=c(.1,.2,.3,.4,.6,.8)

plot(xx,yy,type="1", ylab=expression
(MPN[mu[2]]) ,x1ab = expression(mu))

dev.off()
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Figure 4: MPN,, = MPN,,(fi2(7), X2).
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