Bonus 3 Project
Task 1
A > #Defining probablity mass function
> XX<- 1:10
B > #Assigning probabilities to the pmf
> PP<- c(0.01,0.12,0.13,0.14,0.2,0.2,0.1,0.05,0.04,0.01)
C > #checking if sum p(x) equals 1
> sum(PP) = [1] 1
D > #graphs
> require(graphics)
> par(mfrow =c(2,1))
E > #pmf  plots
> plot(XX,PP,type="h",col=2,main="Pmf list",xlab="x",ylab="p(x)")
> points(XX,PP,col=2);abline(h=0,col=3)
F > #cumulative probability distribution (cdf)
> QQ<-cumsum(PP)
G > #printing obtained values
> c(XX, PP, QQ)
 [1]  1.00  2.00  3.00  4.00  5.00  6.00  7.00  8.00  9.00 10.00  0.01  0.12
[13]  0.13  0.14  0.20  0.20  0.10  0.05  0.04  0.01  0.01  0.13  0.26  0.40
[25]  0.60  0.80  0.90  0.95  0.99  1.00
H > #plotting cdf
> plot(c(1,XX),c(0,QQ),type="s", ylab="F(x)",col=2,xlab="x",main="Cdf for user defined dist.")
> abline(h=0:1,col=4)
[image: ]


Task 2
> XX<- 0:10
A > #binomial distribution with n= 10,p = 0.6
> pbinom(XX, size =10,prob =0.6)
 [1] 0.0001048576 0.0016777216 0.0122945536 0.0547618816 0.1662386176
 [6] 0.3668967424 0.6177193984 0.8327102464 0.9536425984 0.9939533824
[11] 1.0000000000
> dbinom(XX, size =10,prob =0.6)
 [1] 0.0001048576 0.0015728640 0.0106168320 0.0424673280 0.1114767360
 [6] 0.2006581248 0.2508226560 0.2149908480 0.1209323520 0.0403107840
[11] 0.0060466176
B > #poisson distribution with lambda = 6,n=10, p=0.6
> ppois(XX, lambda = 6)
 [1] 0.002478752 0.017351265 0.061968804 0.151203883 0.285056500 0.445679641
 [7] 0.606302782 0.743979760 0.847237494 0.916075983 0.957379076
> dpois(XX, lambda = 6)
 [1] 0.002478752 0.014872513 0.044617539 0.089235078 0.133852618 0.160623141
 [7] 0.160623141 0.137676978 0.103257734 0.068838489 0.041303093


Task 3
A >##sampling distribution 
a > #Exponential distribution
> M <- 1000
> n <- 16
> XSamples <- matrix(rep(0,n*M),M,n)
b > #generating random sample from matrix rows
> for(j in 1:M)
+ {
+ XSamples[j , ]<- rexp(n, rate =0.1)
+ }
c > #sample mean of each sample (row)
> Xbars<-apply(XSamples, 1, mean)
d > #sampling distribution as the histogram
> hist(Xbars, nclass=30, freq=F, main="Sampling Distribution of Xbar when n=16")
[image: ]
e > #addding ‘an approximated’ density curve to the histogram
> dens<-density(Xbars)
> lines(dens$x, dens$y, col=2)
[image: ]
f > #summary statistics
> mean(Xbars) = [1] 9.898411
> var(Xbars) = [1] 6.268144
> sd(Xbars) = [1] 2.503626
> summary(Xbars)
   Min. 		1st Qu. 	 	Median   	 Mean 		3rd Qu.    	Max. 
  3.822   	8.091   		9.686   		9.898 		 11.406  	19.310 
g 
μx≈ 9.898	σx≈ 2.504


	λ=
	μ=
	σ=
	n=
	μx =
	σx=

	0.05
	20
	20
	32
	 19.889
	 3.510

	 
	 
	 
	64
	 19.890
	 2.538

	 
	 
	 
	128
	 20.090
	 1.852

	0.1
	10
	10
	32
	 9.982
	 1.796

	 
	 
	 
	64
	 9.933
	 1.242

	 
	 
	 
	128
	 10.005
	 0.899

	0.5
	2
	2
	32
	 2.007
	 0.365

	 
	 
	 
	64
	 1.994
	 0.253

	 
	 
	 
	128
	 1.993
	 0.182

	1
	1
	1
	32
	 0.996
	0.172

	 
	 
	 
	64
	 1.004
	0.129

	 
	 
	 
	128
	 0..997
	0.088



#Normal distribution
M <- 1000
n <- 16
XSamples <- matrix(rep(0,n*M),M,n)
#generating random sample from matrix rows
for(j in 1:M)
{
XSamples[j , ]<- rnorm(n, mean = 10, sd =1)
}
#sample mean of each sample (row)
Xbars<-apply(XSamples, 1, mean)
#sampling distribution as the histogram
hist(Xbars, nclass=30, freq=F, main="Sampling Distribution of Xbar when n=32")
#adding ‘an approximated’ density curve to the histogram
dens<-density(Xbars)
lines(dens$x, dens$y, col=2)
#summary statistics
mean(Xbars)
var(Xbars)
[bookmark: _GoBack]sd(Xbars)
summary(Xbars)
	μ=
	σ=
	n=
	μx =
	σx=

	10
	1
	16
	 9.989
	0.238 

	 
	 
	25
	 9.997
	0.201 

	 
	 
	36
	 9.995
	 0.169

	10
	3
	16
	 9.946
	 0.766

	 
	 
	25
	 9.983
	 0.591

	 
	 
	36
	 10.025
	 0.510

	20
	1
	16
	 20.001
	 0.262

	 
	 
	25
	 19.992
	 0.193

	 
	 
	36
	 19.993
	 0.162

	20
	3
	16
	 20.007
	 0.786

	 
	 
	25
	 20.005
	 0.600

	 
	 
	36
	 20.001
	 0.496
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