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KANYARAT HUSMA : ESTIMATION OF VARIANCE OF AN ESTIMATOR BY
CONDITIONAL VARIANCE : A CASE STUDY THE VARIANCE OF MEDIAN. THESIS
ADVISOR : ASSOC. PROF. PAIBOOL RATANAPRASERT. 70 pp.

The aim of this research is to present the principle and the method of
Conditional Variance for estimating variance of the sample median. There are many
well-known methods of estimating variance of an estimator such as Jackknife method
and Bootstrap methods. However , these two methods have some limitations that
depend on the resampling from only one available sample. If the sample is not a
good representative , some characteristics have no chance of occurring in the
resampling , and the estimator of the variance may not accurate enough. In this
research , simulation had been done to compare the efficiency of Conditional Variance
method with Jackknife and Bootstrap methods for estimating the variance of the
sample median. The criteria that uses in comparison is : any method which has the
estimated variance of the sample median closer to the empirical variance of the
sample median is said to be more efficient than the others. The populations that
were used in the study are standard normal distribution , uniform distribution and
contaminated normal distributions.

The results of the study indicate that:

Conditional Variance method for estimating variance of the sample median
is more efficient than the Bootstrap and the Jackknife method in cases of the

contaminated normal distributions both  cn(0.1, p.10.4) When ,—0.10 and cn(o1, p.104) When
p=005.In other case studies , The efficient of the Conditional Variance method for

estimating variance of the sample median is not different from the Bootstrap method
but better than the Jackknife method.
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Use MSIMSL

Integer, parameter :: MAXLOOP = 1000

Integer, parameter :: MAXB = 500

Real MVXMedS
Real VVXMedS

Real MVXMedJ
Real VVXMedJ)

Real MVXMedB
Real VVXMedB

Real MVXMedC
Real VVXMedC

Real, dimension(1:MAXLOOP) :: TablMed

Real, dimension(1:MAXLOOP,1:15) :: XMed

Real alph

Integer :: NR

Open(1, FILE = 'Conclusion.txt'")

Open(2, FILE = 'DataAnall.txt")

Open(19, FILE = 'NoProcess.txt')

NR=6

Call StoreRNUni(NR,XMed)

CALL WriteUniXMed(NR,XMed)

Call
ProcUni(NR,XMed,MVXMedS,VVXMedS,MVXMed],VVXMed],MVXMedB,VVXMedB,MV
XMedC,VVXMedC)

NR =10

Call StoreRNUni(NR,XMed)

CALL WriteUniXMed(NR,XMed)
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Call

ProcUni(NR,XMed,MVXMedS,VVXMedS,MVXMed],VVXMed], MVXMedB,VVXMedB,MV

XMedC,VVXMedC)

NR =15

Call StoreRNUni(NR,XMed)
CALL WriteUniXMed(NR,XMed)
Call

ProcUni(NR,XMed,MVXMedS,VVXMedS,MVXMedJ,VVXMed],MVXMedB,VVXMedB,MV

XMedC,VVXMedC)

close(2)

Open(2, FILE = 'DataAnal2.txt")

NR =6

Call StoreRNorm(NR,XMed)

CALL WriteNormXMed(NR,XMed)
Call

ProcNorm(NR,XMed,MVXMedS,VVXMedS,MVXMedJ,VVXMed],MVXMedB,VVXMedB,M

VXMedC,VVXMedC)

NR =10

Call StoreRNorm(NR,XMed)

CALL WriteNormXMed(NR,XMed)
Call

ProcNorm(NR,XMed,MVXMedS,VVXMedS,MVXMed),VVXMed],MVXMedB,VVXMedB,M

VXMedC,VVXMedC)

NR =15

Call StoreRNorm(NR,XMed)

CALL WriteNormXMed(NR,XMed)
Call

ProcNorm(NR,XMed,MVXMedS,VVXMedS,MVXMed],VVXMed), MVXMedB,VVXMedB,M

VXMedC,VVXMedC)

close(2)
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Open(2, FILE = 'DataAnal3.txt")

write(2,*) "CONTAMINATE 5 percent"

alph =0.05

NR=6

Call StoreRNCon(alph,NR,XMed)

CALL WriteContamXMed(NR,XMed)

Call
ProcContam5(NR,XMed,MVXMedS,VVXMedS,MVXMedJ,VVXMed] MVXMedB,VVXMedB,
MVXMedC,VVXMedC)

NR =10

Call StoreRNCon(alph,NR,XMed)

CALL WriteContamXMed(NR,XMed)

Call
ProcContam5(NR,XMed, MVXMedS,VVXMedS,MVXMed],VVXMed] MVXMedB,VVXMedB,
MVXMedC,VVXMedC)

NR =15

Call StoreRNCon(alph,NR,XMed)

CALL WriteContamXMed(NR,XMed)

Call
ProcContam5(NR,XMed,MVXMedS,VVXMedS,MVXMed],VVXMed] MVXMedB,VVXMedB,
MVXMedC,VVXMedC)

close(2)

Open(2, FILE = 'DataAnal4.txt")

write(2,*) "CONTAMINATE 10 percent"

alph=0.1

NR=6

Call StoreRNCon(alph,NR,XMed)

CALL WriteContamXMed(NR,XMed)
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Call
ProcContam10(NR,XMed,MVXMedS,VVXMedS.MVXMedJ,VVXMed],MVXMedB,VVXMed
B.MVXMedC,VVXMedC)

NR =10

Call StoreRNCon(alph,NR,XMed)

CALL WriteContamXMed(NR,XMed)

Call
ProcContam10(NR,XMed, MVXMedS,VVXMedS,MVXMed],VVXMed] MVXMedB,VVXMed
B,MVXMedC,VVXMedC)

NR =15

Call StoreRNCon(alph,NR,XMed)

CALL WriteContamXMed(NR,XMed)

Call
ProcContam10(NR,XMed,MVXMedS,VVXMedS,MVXMedJ,VVXMed],MVXMedB,VVXMed
B.MVXMedC,VVXMedC)

close(1)

close(2)

contains

Subroutine StoreRNUni(N,XMed)

implicit None
integer, intent(in) :: N
Real, intent(out) :: XMed(1:MAXLOOP,1:15)
Real,dimension(1:15) :: X
Integer i
doi=1, MAXLOOP
Call UniRn(N,X)
XMed(i,:) = X
end do

end subroutine



subroutine UniRn(N,X)
implicit None
Integer, intent(in) :: N
Real, intent(out) :: X(1:15)

integer Iseed

Call RNGET(Iseed)
Call RNSET(Iseed)
Call RNUN(N,X)

end subroutine

Subroutine  WriteUniXMed(NR,XMed)
Implicit None
integer, intent(in) :: NR
Real, intent(in) :: XMed(1:MAXLOOP,1:15)
Real, dimension(1:15) :: temp

Integer i

write(2,'("UNIFORM DIST. sample size = ",14)") NR
do i=1,MAXLOOP

temp = XMed(i,:)

CALL WriteDetail(NR,temp)
end do

end subroutine

Subroutine WriteNormXMed(N,XMed)
Implicit None
integer, intent(in) :: N
Real, intent(in) :: XMed(1:MAXLOOP,1:15)

Real, dimension(1:15) :: temp
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Integer i

write(2,'("NORMAL DIST. sample size = ",14)") NR
doi=1MAXLOOP

temp = XMed(i,:)

CALL WriteDetail(NR temp)
end do

end subroutine

Subroutine WriteContamXMed(NR,XMed)
Implicit None
integer, intent(in) :: NR
Real, intent(in) :: XMed(1:MAXLOOP,1:15)
Real, dimension(1:15) :: temp
Integer i
write(2,'("CONTAMINATE DIST. sample size = ",14)") NR
do i=1,MAXLOOP
temp = XMed(i,:)
CALL WriteDetail(NR,temp)
end do

end subroutine

Subroutine WriteDetail(NR,temp)
Implicit None
Integer, intent(in) :: NR
Real, intent(in) :: temp(1:15)
if (NR == 6) then
CALL Detail6(temp)
else if (NR == 10) then

CALL Detail10(temp)



else
CALL Detaill5(temp)
end if

end subroutine

Subroutine Detail6(temp)
Implicit None
Real, intent(in) :: temp(:)
write(2,'(6F15.10)") temp(1:6)

end subroutine

Subroutine Detail10(temp)
Implicit None
Real, intent(in) :: temp(:)
write(2,'(10F15.10)") temp(1:10)

end subroutine

Subroutine Detail15(temp)
Implicit None
Real, intent(in) :: temp(:)
write(2,'(15F15.10)") temp(1:15)

end subroutine

Subroutine StoreRNorm(N,XMed)
implicit None
integer, intent(in) :: N
Real, intent(out) :: XMed(1:MAXLOOP,1:15)
Real,dimension(1:15) :: X
Integer i

doi=1, MAXLOOP
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Call NormRn(N,X)
XMed(i,:) = X
end do

end subroutine

subroutine NormRn(N,X)
implicit None
Integer, intent(in) :: N
Real, intent(out) :: X(1:15)
integer Iseed
Call RNGET(Iseed)
Call RNSET(Iseed)
Call RNNOA(N,X)

end subroutine

Subroutine StoreRNCon(lev,N,XMed)
implicit None
Real, intent(in) :: lev
integer, intent(in) :: N
Real, intent(out) :: XMed(1:MAXLOOP,1:15)
Real,dimension(1:15) :: X
Integer i

doi=1, MAXLOOP

Call NormContam(lev,N,X)
XMed(i,:) =X
end do

end subroutine

subroutine NormContam(lev,N,X)

implicit None
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Real, intent(in) :: lev
Integer, intent(in) :: N
Real, intent(out) :: X(1:15)
Real, dimension(1:15) :: temp
integer 1i,Iseed
Call RNGET(Iseed)
Call RNSET(Iseed)
Call RNUN(N,temp)
Call RNNOA(N,X)
doi=1,N
if (temp(i)<= lev) then
X(0) = 10+2*X(0)
end if

end do

end subroutine

Subroutine

ProcUni(N,XMed, MVXMedS,VVXMedS,MVXMed],VVXMed] MVXMedB,VVXMedB,MVX
MedC,VVXMedC)

implicit None
integer, intent(in) :: N
Real, intent(out) :: MVXMedS
Real, intent(out) :: VVXMedS
Real, intent(out) :: MVXMedJ
Real, intent(out) :: VVXMedJ
Real, intent(out) :: MVXMedB
Real, intent(out) :: VVXMedB
Real, intent(out) :: MVXMedC
Real, intent(out) :: VVXMedC
Real, intent(in) :: XMed(1:MAXLOOP,1:15)

call ProcSimple(N,XMed,MVXMedS,VVXMedS)
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call ProcJackknife(N,XMed, MVXMedJ,VVXMedJ)
call ProcBootTrap(N,XMed, MVXMedB,VVXMedB)
call ProcContam(N,XMed,MVXMedC,VVXMedC)
Write (19,'(" Uniform sample size : ",14)") N
Write (19,'(" Number of samplings : ",14)'") MAXLOOP
Write (6,'(" Uniform sample size : ",14)") N
Write (6,'(" Number of samplings : ",14)") MAXLOOP
Write (1,'(" Uniform sample size : ",14)") N
Write (1,'(" Number of samplings : ",14)') MAXLOOP
Call
WriteResultMVXMedS,VVXMedS,MVXMed],VVXMed] MVXMedB,VVXMedB,MVXMedC
,VVXMedC)

end subroutine

Subroutine
ProcNorm(N,XMed,MVXMedS,VVXMedS,MVXMed],VVXMed],MVXMedB,VVXMedB,MV
XMedC,VVXMedC)

implicit None

integer, intent(in) :: N

Real, intent(out) :: MVXMedS

Real, intent(out) :: VVXMedS

Real, intent(out) :: MVXMedJ

Real, intent(out) :: VVXMedJ

Real, intent(out) :: MVXMedB

Real, intent(out) :: VVXMedB

Real, intent(out) :: MVXMedC

Real, intent(out) :: VVXMedC

Real, intent(in) :: XMed(1:MAXLOOP,1:15)
call ProcSimple(N,XMed,MVXMedS,VVXMedS)

call ProcJackknife(N,XMed, MVXMedJ,VVXMed))
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call ProcBootTrap(N,XMed, MVXMedB,VVXMedB)
call ProcContam(N,XMed, MVXMedC,VVXMedC)
Write (19,'(" Normal sample size : ",14)") N
Write (19,'(" Number of samplings : ",14)") MAXLOOP
Write (6,'(" Normal sample size : ",14)) N
Write (6,'(" Number of samplings : ",14)') MAXLOOP
Write (1,'(" Normal sample size : ",14)) N
Write (1,'(" Number of samplings : ",14)") MAXLOOP
Call
WriteResult(MVXMedS,VVXMedS,MVXMedJ,VVXMed],MVXMedB,VVXMedB,MVXMedC,
VVXMedC)

end subroutine

Subroutine
ProcContam5(N,XMed,MVXMedS,VVXMedS,MVXMed],VVXMed] MVXMedB,VVXMedB,
MVXMedC,VVXMedC)

implicit None

integer, intent(in) :: N

Real, intent(out) :: MVXMedS

Real, intent(out) :: VVXMedS

Real, intent(out) :: MVXMedJ

Real, intent(out) :: VVXMedJ

Real, intent(out) :: MVXMedB

Real, intent(out) :: VVXMedB

Real, intent(out) :: MVXMedC

Real, intent(out) :: VVXMedC

Real, intent(in) :: XMed(1:MAXLOOP,1:15)

call ProcSimple(N,.XMed,MVXMedS,VVXMedS)
call ProcJackknife(N,XMed, MVXMedJ,VVXMedJ)

call ProcBootTrap(N,XMed,MVXMedB,VVXMedB)
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call ProcContam(N,XMed, MVXMedC,VVXMedC)
Write (19,'(" Contamination 5 sample size : ",I4)") N
Write (19,'(" Number of samplings : ",14)") MAXLOOP
Write (6,'(" Contamination 5 sample size : ",14)) N
Write (6,'(" Number of samplings : ",14)') MAXLOOP
Write (1,'(" Contamination 5 sample size : ",14)") N
Write (1,'(" Number of samplings : ",14)") MAXLOOP
Call
WriteResult(MVXMedS,VVXMedS,MVXMed],VVXMed],MVXMedB,VVXMedB,MVXMedC,
VVXMedC)

end subroutine

Subroutine

ProcContam10(N,XMed MVXMedS,VVXMedS,MVXMed],VVXMed], MVXMedB,VVXMedB,
MVXMedC,VVXMedC)

implicit None

integer, intent(in) :: N

Real, intent(out) :: MVXMedS

Real, intent(out) :: VVXMedS

Real, intent(out) :: MVXMedJ

Real, intent(out) :: VVXMedJ

Real, intent(out) :: MVXMedB

Real, intent(out) :: VVXMedB

Real, intent(out) :: MVXMedC

Real, intent(out) :: VVXMedC

Real, intent(in) :: XMed(1:MAXLOOP,1:15)

call ProcSimple(N,.XMed,MVXMedS,VVXMedS)

call ProcJackknife(N,XMed, MVXMedJ,VVXMed))

call ProcBootTrap(N,XMed, MVXMedB,VVXMedB)

call ProcContam(N,XMed, MVXMedC,VVXMedC)
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Write (19,'(" Contamination 10 sample size : ",14)") N

Write (19,'(" Number of samplings : ",14)") MAXLOOP

Write (1,'(" Contamination 10 sample size : ",14)") N

Write (1,'(" Number of samplings : ",14)') MAXLOOP

Write (6,'(" Number of samplings : ",14)') MAXLOOP

Write (6,'(" Contamination 10 sample size : ",14)") N

Call

WriteResult(MVXMedS,VVXMedS,MVXMedJ,VVXMed),MVXMedB,VVXMedB,MVXMedC,
VVXMedC)

end subroutine

Subroutine WriteResult(tMVS,VVS,MV],VVIMVB,VVBMVC,VVC)
Implicit None
Real, intent(in) :: MVS,VVS.MVIJ,VVI MVB,VVBMVC,VVC
Write (6,'(" MeanVarXMed do Nothing : ",1F15.10)') MVS
Write (19,'(" MeanVarXMed do Nothing : ",1F15.10)") MVS
Write (6,'(" VarVarXMed do Nothing : ",1F15.10)") VVS
Write (19,'(" VarVarXMed do Nothing : ",1F15.10)") VVS
Write (6,'(" MeanVarXMed Jackknife : ",1F15.10)") MVJ
Write (1,'(" MeanVarXMed Jackknife : ",1F15.10)") MVJ
Write (6,'(" VarVarXMed Jackknife : ",1F15.10)") VVJ
Write (1,'(" VarVarXMed Jackknife : ",1F15.10)") VVJ
Write (6,'(" MeanVarXMed Bootstrap : ",1F15.10)") MVB
Write (1,'(" MeanVarXMed Bootstrap : ",1F15.10)") MVB
Write (6,'(" VarVarXMed Bootstrap : ",1F15.10)") VVB
Write (1,'(" VarVarXMed Bootstrap : ",1F15.10)") VVB
Write (6,'(" MeanVarXMed Con Variance :",1F15.10)") MVC
Write (1,'(" MeanVarXMed Con Variance :",1F15.10)") MVC
Write (6,'(" VarVarXMed Con Variance :",1F15.10)") VVC

Write (1,'(" VarVarXMed Con Variance :",1F15.10)") VVC



end subroutine

Subroutine ProcSimple(N,XMed,MVXMedS,VVXMedS)

Median 116

implicit None

integer, intent(in) :: N

Real, intent(in) :: XMed(1:MAXLOOP,1:15)
Real, intent(out) :: MVXMedS

Real, intent(out) :: VVXMedS

Real, dimension(1:15) :: TempS

Real, dimension(1:MAXLOOP) :: MXMedS
Real, dimension(1:MAXLOOP) :: VXMedS
Integer i

doi=1, MAXLOOP

TempS = XMed(i,:)

=

Call SortData(N,TempS) ! I3UA8M5ITe9d 191 Voyanguu

U q

]

MXMedS(i) = FindMedian(N,TempS) ! t437%1 Median tAiu'13 1000 67

end do
MVXMedS = FindMean(MAXLOOP,MXMedS) ! MIAUNAYUDI Median U

VVXMedS = FindVariance(MAXLOOP,MXMedS,MVXMedS) ! ¥1 Var U84

end subroutine

Subroutine ProcJackknife(N,XMed MVXMedJ,VVXMedJ)

implicit None

integer, intent(in) :: N

Real, intent(out) :: MVXMedJ
Real, intent(out) :: VVXMedJ

Real, intent(in) :: XMed(1:MAXLOOP,1:15)
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Real, dimension(1:MAXLOOP,1:15) :: XMedJ
Real, dimension(1:15) :: TempJ
Real, dimension(1:MAXLOOP) :: MXMedJ
Real, dimension(1:MAXLOOP) :: VXMedJ
Integer i
doi=1,MAXLOOP

TemplJ = XMed(,:)

Call DoJackknife(N,TemplJ)

XMedJ(i,:) = Temp]

end do

write(2,*) 'JackKnife (Value in XMedJ )'
doi=1,MAXLOOP

Templ = XMedJ(i,:)

Call WriteDetail(N,Templ)
end do

write(2,*) 'JackKnife MEAN VARIANCE (Value in MXMedJ and VXMedJ)'

doi=1, MAXLOOP
TempJ = XMedJ(i,:)
MXMedJ(i) = FindMean(N, TempJ)

VXMedJ(i) = FindVariance(N,TempJ, MXMedJ(i))

write(2,'(2F15.10)") MXMedJ(i), VXMedJ(i)
end do
MVXMedJ = FindMean(MAXLOOP,VXMedJ)
VVXMedJ = FindVariance(MAXLOOP,VXMed] MVXMedJ)

end subroutine

Subroutine DoJackknife(N,TemplJ)



implicit None
integer, intent(in) :: N
Real, intent(out) :: TempJ(1:15)
Real, dimension(1:15) :: temp1,temp2
integer :: pos,i,j
dopos=1,N
j=1
doi=1,N
if (i /= pos) then
temp1(j) = TempJ(i)
j=jt1
end if
end do
Call SortData(N-1,temp1)
temp2(pos) = FindMedian(N-1,temp1)
end do
TempJ = temp?2

end subroutine

Subroutine ProcBootTrap(N,XMed, MVXMedB,VVXMedB)
implicit None
integer, intent(in) :: N
Real, intent(out) :: MVXMedB
Real, intent(out) :: VVXMedB
Real, intent(in) :: XMed(1:MAXLOOP,1:15)
Real, dimension(1:15) :: TempB
Real, dimension(1:MAXB,1:15) :: XMedB
Real, dimension(1:MAXLOOP) :: VXMedB
Integer i

doi=1, MAXLOOP



TempB = XMed(i,:)
Call doBootTrap(N,TempB,XMedB) !construct XMedB
VXMedB(i) = FindVarianceBoot(N,XMedB)
end do
MVXMedB = FindMean(MAXLOOP,VXMedB)
VVXMedB = FindVariance(MAXLOOP,VXMedB,MVXMedB)
rite Data VXMedB
write(2,*) 'Value in VXMedB of BOOTTRAP'
doi=1MAXLOOP
write(2,'(1F15.10)") VXMedB(i)
end do

end subroutine

subroutine doBootTrap(N,TempB,XMedB)
implicit None
integer, intent(in) :: N
Real, intent(in) :: TempB(1:15)
Real, intent(out) :: XMedB(1:MAXB,1:15)
Integer, dimension(1:N) :: temp1,temp2
Integer 1,j,k,Iseed
doi=1, MAXB
doj=1N
Call RNGET(Iseed)
Call RNSET(Iseed)
Call RNPER(N,temp1)
temp2(j) = temp1(j)
end do
doj=1N
k = temp2(j)
XMedB(,j) = TempB(k)
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end do
end do

end subroutine

Real Function FindVarianceBoot(N,XMedB)

implicit None
integer, intent(in) :: N
Real, intent(in) :: XMedB(1:MAXB,1:15)
Real, dimension(1:MAXB) :: MedTab
Real, dimension(1:15) :: temp
Real MedBar
Integer i
doi=1, MAXB

temp = XMedB(,:)

Call SortData(N,temp)

MedTab(i) = FindMedian(N,temp)
end do
MedBar = FindMean(MAXB,MedTab)
FindVarianceBoot = FindVariance(MAXB,MedTab,MedBar)

end function

Subroutine ProcContam(N,XMed, MVXMedC,VVXMedC)
implicit None
integer, intent(in) :: N
Real, intent(out) :: MVXMedC
Real, intent(out) :: VVXMedC
Real, intent(in) :: XMed(1:MAXLOOP,1:15)
Real, dimension(1:MAXLOOP,1:15) :: XMedC
Real, dimension(1:15) :: TempC
Real, dimension(1:MAXLOOP) :: MXMedC
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Real, dimension(1:MAXLOOP) :: VXMedC
REal MedVal
Integer 1,
Write(2,*) 'DATA in DELTA of Condition'
doi=1, MAXLOOP

TempC = XMed(i,:)

Call SortData(N,TempC)

MedVal = FindMedian(N,TempC)

doj=1N

TempC(j) = abs(TempC(j)-MedVal)

end do

CALL WriteDetail(N,TempC)

Call SortData(N,TempC)

VXMedC(i) = FindVarianceCon(N,TempC)
end do
MVXMedC = FindMean(MAXLOOP,VXMedC)
VVXMedC = FindVariance(MAXLOOP,VXMedC,MVXMedC)
Write(2,*) 'DATA in VXMedC Condition'
doi=1,MAXLOOP

write(2,'(1F15.10)") VXMedC(i)
end do

end subroutine

Real Function FindVarianceCon(N,Delta)
implicit None
integer, intent(in) :: N
Real, intent(in) :: Delta(1:15)
Real temp
integer r

r=mod(N,2)



if (r == 0) then

temp = EvenVariance(N,Delta)
else

temp = OddVariance(N,Delta)
end if
FindVarianceCon = temp

end Function

Real Function EvenVariance(N,Delta)
implicit None
integer, intent(in) :: N
Real, intent(in) :: Delta(1:15)
Integer i,j,m
Real  temp,SumX
SumX=0
m=N/2
doi=2,m
doj=3,m+1
SumX = SumX+2**i*nCr(N-j,m-j+1)*((Delta(i)+Delta(j))/4)**2
end do
end do
temp =0
doj=2,m+1
temp = temp + nCr(N-j,m-j+1)*(Delta(1)**2+Delta(j)**2)**2
end do
EvenVariance = (sumX-+temp)/(2**N)

end function

Real Function OddVariance(N,Delta)

implicit None



integer, intent(in) :: N
Real, intent(in) :: Delta(1:15)
integer i,m
Real temp,SumX
SumX=0
m=(N-1)/2
doi=2, m+1
SumX = SumX+2**1*nCr(N-i,m)*Delta(i)**2
end do
temp = 2*nCr(N-1,m)*Delta(1)**2
OddVariance = (sumX-+temp)/(2**N)

end function

Real Function FindMean(N,X)
implicit None
integer, intent(in) :: N
Real, intent(in) :: X(;)
Real SumX
Integer i
SumX =0
doi=1,N

SumX = SumX+X(1)

end do
FindMean = SumX/N

end function

Real Function FindVarianceS(N, X, Xbar)
implicit None

integer, intent(in) :: N



Real, intent(in) :: X(1:N)
Real, intent(in) :: Xbar
Real SumX2
Integer i
SumX2 =0
doi=1,N
sumX2 = SumX2-+(X(i)-Xbar)**2
end do
FindVarianceS = SumX2/(N-1)

end function

Real Function FindVariance(N, X, Xbar)
implicit None
integer, intent(in) :: N
Real, intent(in) :: X(1:N)
Real, intent(in) :;: Xbar
Real SumX2
Integer i
SumX2 =0
doi=1,N
sumX2 = SumX2-+(X(i)-Xbar)**2
end do
FindVariance = SumX2/N

end function

Real Function Factorial(N)
Implicit None
Integer, intent(in) :: N
Integer i

Real prod



prod =1.0
if (N == 0) then
prod =1.0
else
doi=1,N
prod = prod*i
end do
end if
Factorial = prod

end function

Real Function nCr(N,R)
Implicit None
Integer, intent(in) :: N

Integer, intent(in) :: R

nCr = Factorial(N)/(Factorial(N-R)*Factorial(R))

end function

subroutine SortData(N,X)
implicit None
Integer, intent(in) :: N
Real, intent(out) :: X(:)
integer 1,
Real temp
doi=1,N
doj=i+t1,N
if (X(i) > X(j)) then
temp = X(i)
X(@i)=XQ)
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X(j) = temp
end if
end do
end do

end subroutine

Real Function FindMedian(N,X)
implicit None
integer, intent(in) :: N
Real, intent(in) :: X(%)
Real :: medval
integer :: r
r=mod(N,2)
if (r ==0) then
medVal = (X(N/2)+X((N/2)+1))/2.0
else
medVal = X((N+1)/2)
end if
FindMedian = medVal
end function

END program
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