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# function for Monte Carlo simulation
MC_sim <- function (alpha, mu0, sigma, size, test_type)
{
library(BSDA)
row<-0
col<-0
p.hat <- matrix(NA,length(n), length(sim))
for (i in n){
row<-row+1
for (j in sim) {
col<-col+1
p <- numeric (j) # storage for p-values
for (rep in 1:j){
if (size==0) {x <- rnorm (n, rnorm (1, 800, sigma), sigma)}
else if (size==1) {x <- rnorm (n, mu0, sigma)}
ztest <- z.test (x, alternative= test_type, mu = mu0, sigma.x=sigma)
plrep] <- ztestSp.value
}
p.hat[row,col] <- mean(p < alpha))
}
colk-0
}
return(p.hat)
}
n <- ¢(20, 100, 150, 200, 500, 1000, 2000); # size of samples;
sim <- ¢(50, 500, 1000, 2000, 5000, 10000,20000); # number of replicates
# Excuting th function
sim_results <- MC_sim(0.05, 500, 100, 1, "two.sided")
colnames(sim_results)<-sim
rownames (sim_results) <- n
print (sim_results)
# plotting 3D graph
persp(n, sim, sim_results, main="Monte carlo simulation", zlab ="sim_results",

theta = 30, phi=15, col ="blue", shade =0.4)
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20
1700
150
200
500

71000
2000
2000

20
100
150
200
500

1000
2000

50
0.06
0.08
0.08
002

o1
0.06
0.04
0.04

50

0.92

0.98

0.96

500
007
0.054
0.06
0.038
0.068
0.034
0.036
0.036

500
0.99
0.986
0.984
0.984
0.978
0.988
0.97

iz

6)LiaJl

Size output
7000 2000
0.057 0.046
0.059 0.053
0.071 0.056
0.057 0.045
0.049 0.0535
0.053 0.045
0.057 0.059
0.057 0.059

Power output

1000
0.983
0.98
0.979
0.991
0.984
0.981
0.989

2000
0.982
0.9785
0.983
0.981
0.987
0.9825
0.9835

5000
0.0468
0.0484

0.049
0.0518
0.0486
0.0504

0.054

0.054

5000
0.9854
0.9814
0.9842

0.983
0.9808
0.9832
0.9836

10000
0.0502
0.0572
0.0576
0.0523
0.0524
0.04917

0.057
0.057

10000
0.9813
0.9847

0.981
0.9839
0.9825
0.9833
0.9817

20000
0.05005
0.04945
0.04975
0.04765
0.05045
0.04895

0.0504

0.0504

20000
0.98335
0.9842
0.9835
0.98335
0.98395
0.9822
0.98255
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