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C LA EE RS LR LRIl EL LRI LRI LSRRI EERT R 2T LT T L LT 3 Y

C E L] ok
C *=* MAIN PROGRAM 1A : SIMPLE-STRATIFIED SAMPLING i
C *** sample size 90% = 785 o
C P2 1] L § 3

C (222 2t A b b e R ELEE RIS L e Ll LR LT EEER LR T T L L 3y gy gy

INTEGER id, sc_code, sc_size, sc_zone, score

REAL *8 x, MSE_xbar, MSE_var

DIMENSION num(4), sum(4), xbar(4), sumsqr(4), sigma(4), rand_sz(4)
DIMENSION xibar(4), var(4), xbar_bar(1000), sd_sqr(1000)

COMMON 1A

IA = 65539
C
C *** Number of population ***
C

N=7298
C
C *** Total of sample size ***
C

Nconst = 785
C
C *** Number of samplings ***
C

Number = 10
C
C *** Number of student in each size of scnool ***
C

num(1l) = 95




C
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num(2) = 1024
num(3) = 1375
num(4) = 4804

write (*, 1)
format (* PRINT OUT 1A : SIMPLE~-STRATIFIED SAMPLING', / ,
' (sample size 90 % = 785)',//)

C *** Find mean [xbar(4)] of each size of school ***

C

10

20

30

40
50

60
70

C

OPEN (1, FILE = ‘sort_sz’, MODE = ‘READ’)

do10i=1,4
sum(i) = 0
do30i=1,N

read (1, 20, END = 40) id, sc_code, sc_size, sc_zone, score

format (i4, 12, il, i2, i3)

sum{sc_size) = sum(sc_size) + score

continue
do 50i=1,4

xbar(i) = sum(i)/ num(i)
do 60i=1, 4

write (*,70) i, xbar(i)
format (" xbar ‘, i5, ‘' = *, f12.4)

C *** Find sigma [sigma(4)] of each size of school ***

C




80

90

100

110
120

130
140

C
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REWIND (1)
do80i=1,4
sumsqr(i) = 0

do100i=1,N
read (1, 90, END = 110) id, sc_code, sc_size, sc_zone, score
format (i4, i2, i1, i2, i3)

sumsgr (sc_size) = sumsqr(sc_size) + (score-xbar(sc_size))**2

continue
do120i=1, 4

sigma(i) = sqrt (sumsqr(i)/num(i))
do130i=1,4

write (*,140) i, sigma(i)
format (' sigma ’, i5, ' =/, f12.4)

CLOSE (1)

C **~ Find random size {random_sz(4)] of each size of school ***

C

160

170
180

sumn = 0
do160i=1, 4
sumn = sumn + sigma(i) * num(i)
do170i=1, 4
rand_sz(i) = anint((num(i) * sigma(i) / sumn) * Nconst)
write {*, 180) i, rand_sz(i)

format (' Random_size ', i5, * =, f12.4)
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C O

C oo

Random student from DATA file b

And compute statistics values ko

C LR RS EE R R LR LRI Rl SRRl EL Y]]

200

210

220

230

do 400 loop = 1, Number
write (*,200) loop
format (7, LOOP =, i4)

OPEN(1,FILE='DATA’, ACCESS='DIRECT',FORM='"FORMATTED",
RECL=12)
OPEN(2, FILE="RAND’, MODE="WRITE")

do210i=1, 4
sum(i) =0

do 2501 =1, 4

do 250 j = 1, rand_sz(i)

call RANDOM (IA, RND)

imd = aint(md*10000)

if ((irnd.EQ.0).OR.(imd.GT.7298)) then
goto 220

end if

il

iy = imd
REWIND (1)

read (1, 230, REC = iy) id, sc_code, sc_size, sc_zone, s;corc
format (i4, i2, il, i2, i3)
if (sc_size.NE.i) then
goto 220
else

write (2,240) id, sc_code, sc_size, sc_zone, score

114



240

250

C

format (i4, i2,i1, i2, i3)
end if

continue

CLOSE (1)
CLOSE (2)

C *** Find xbar [xibar(4)] of each size of school after random- ***

C

260

270
280

290

300
310

320

330

OPEN (3, FILE = 'RAND’, MODE = '‘READ’)

do 260i=1,4
sum(i) = 0
do 280i=1, 4

do 280 j = 1, rand_sz(i)
read (3, 270, END = 290) id, sc_code, sc_size, sc_zone, score
format (i4, i2, i1, i2, i3)

sum(i) = sum(i) + score

do300i=1.4

xibar(i) = sum(i)/rand_sz(i)
write (*, 310) i, xibar(i)

format (" X ', i3, ' bar = ', f17.4)

sumx = 0
do 320i=1,4

sumx = sumx + num(i) * xibar(i)
xbar_bar(loop) = sumx/N
write (*, 330) xbar_bar(loop)
format (' X_bar_bar = *, f17.4)
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C

C *** Find varince [var(4)] of each size of school after random *™*

C

340
aso
360
370
380

390

395

400

C

REWIND (3)

do3701i=1,4
sum(i) = 0
do 350 j = 1, rand_sz(i)
read (3, 340, END = 360) id, sc_code, sc_size, sc_zone, score
format (i4, i2, il, i2,13)
sum(i) = sum(i) + (score - xibar(i))**2
var(i) = sum(i)/(rand_sz(i)-1)
write (*, 380) i, var(i)
format (' Var ’, i5, =", 17.4)

sumv = 0
do 390i =1, 4
sumv = sumv + num(i) * (var(i) + (xibar(i)-xbar_bar(loop))**2)
sd_sqr (loop) = sumv/N
write (*,395) sd_sqr(loop)

format (* Variance = ', 120.4)

CLOSE (3, staws = 'DELETE’)

continue

c:*-lll*ﬁ..*i-i$$‘¢*$l¥lltt*.'lt**tt.tll*-**II.t****ttlt***il!ﬁlt*tl*

C
C *exx
ol

C LA 13

Final compute statistic values after random data e
form DATA file ok
ook okx

Find X-bar estimate and SD-square estimate
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sumx = 0

sumv = 0

do 610 i = 1, Number

sumx = sumx + xbar_bar(i)

610  sumv = sumv + sd_sqr(i)

xbar_estim = sumx/Number

sdsqr_est = sumv/Number

write (*, 620) xbar_estim, sdsqr_est
620 format (//, ' Final statistic values :',/,

* * x—bar-est = ', f17.4,7, * sd-square-est = *, f17.4)

sumx = 0
sumv = 0
do 630 i = 1, Number

sumx = sumx + (xbar_bar(i) - xbar_estim)**2

630  sumv = sumv + (sd_sqr(i) - sdsqr_est)**2

var_xbar_estim = sumx/Number
var_sd_sgr_estim = sumv/Number
write(*, 640) var_xbar_estim, var_sd_sqr_estim

640 format( ‘ var-x-bar-est = ', f17.4,/, ' var-sd-sgr-est = ', f17.4)

pop_mean = 68.6177

pop_var = 266.7056

sumx =0

sumy = 0

do 650 i = 1, Number
sumx = sumx + (xbar_bar(i) - pop_mean)**2

650  sumv = sumv + (sd_sqr(i) - pop_var)**2

MSE_xbar = sumx/Number

MSE_var = sumv/number

write (*, 660) MSE_xbar, MSE_var
660 format { ' MSE_xbar = *, f17.4,/, ' MSE_var = *, f20.4)
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write (*, 670) imd
670 format { //, ' Final Random Number = ’, i5)
END

C

C it 3 2 e ak ok o i mke ok skl ai o e sl e o ol o O u o o ol ke ok ol o R e ok ok ok o o ook ok ak ook ok ok ok kW
cC* Generate random number between 0 - 1 *
C

SUBROUTINE RANDOM (IX, RND)
COMMON IA
IT = [X * 65539
if (IT) 2, 4, 4
2 IT=IT + 2147483647 + 1
4 RND-=IT
RND = RND / 2147483647
IX =IT
IA = IX
RETURN
END
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C *'tt**ttt*ttt***t***t****'**t******w*****!****t**.ﬁ***t****l**‘**********!*

LEL L ok ok
C

C ****  MAIN PROGRAM 2A : SYSTEMATIC - STRATIFIED SAMPLING ****
C mox sample size 90% = 7895 e

C E LR L sowk e

c *.-t*mvt-mt-n-*'*-mtitttt::tu*tn---t:-mn--u-t-*m:ttttlﬁlﬁ:tlﬁt---*t------tttt--uut

INTEGER id, sc_code, sc_size, s¢_zone, score

REAL *8 x, MSE_xbar, MSE_var

DIMENSION num(4), sum{4), xbar(4), sumsqr(4), sigma(4)
DIMENSION rand_sz(4), k(4)

DIMENSION xibar(4), var(4), xbar_bar(1000), sd_sqr(1000)

COMMON 1A

IA = 3041
C
C *** Number of population ***
C

N =7298
C
C *** Total of sample size ***
C

Nconst = 785
C
C *** Number of samplings ***
C

" Number = 1000

C

C **** Number of student in each size of school ****
C



C

num{1) = 95

num(2) = 1024
num(3) = 1375
num(4) = 4804

write (*, 1)

format (* PRINT OUT 2A:SYSTEMATIC-STRATIFIED SAMPLING',/,
’ (sample size 90 % = 785)',//)

C *** Find mean [xbar(4)] of each size of school ***

C

10

20

30

40
50

60
70

C

OPEN (1, FILE = ‘sort_sz’, MODE = ‘READ")

do10i=1,4
sum(i) = 0
d0o30i=1,N

read(1, 20, END = 40) id, sc_code, sc_size, sc_zone, score

format(id, i2, il, i2, i3)
sum(sc_size) = sum(sc_size) + score

continue

do50i=1,4
xbar(i) = sum(i)}/num(i)

do 60i = 1,4
write(*,70) i, xbar(i)

format (* xbar ', i5, ' =, f12.4)

C *** Find sigma [sigma(4)] of each size of school ***

C

120
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REWIND(1)

do80i=1,4
80 sumsqr(i) = 0

do100i=1,N
read(1, 90, END = 110) id, sc_code, sc_size, sc_zone, score
90 format(i4, i2, i1, i2, i3)
sumsqr(sc_size) = sumsqr(sc_size) + (score-xbar (sc_size)) **2

100 continue

110 do120i=1, 4

120 sigma(i) = sqri(sumsqr(i) 7 num{i))
do130i=1, 4

130  write(*,140) i, sigma(i)

140 format(’ sigma ', i5, ' =", f12.4)

CLOSE(1)
C
C *** Find random size [random_sz(4)] of each size of school ***
C
sumn =0
do160i=1, 4
160 sumn = sumn + sigma(i) * num(i)
do170i=1,4

rand_sz(i) = anint ((num(i) * sigma(i) / sumn) * Nconst)
170 write(*, 180) i, rand_sz(i) |
180  format(’ Random_size *, i5, ' = *, f12.4)
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C *ii*tﬁ!t**ﬁ‘**“i*'t**‘.-t*:tiit**l‘-ﬁ!-‘**t***i!!‘*t-i**ttﬁﬁiﬁt**-

C **=** Random student from DATA file s

C e And compute statistics values v

C *t*i**‘#ﬁ‘****tt*‘**!**#*!tt*t***-‘**#*#t*l##‘*****t******#******t

do 500 loop = 1, Number
write(*,200) loop
200 format(/,” LOOP =, i5)

OPEN(1, FILE = ‘SORT_SZ', ACCESS = 'DIRECT’, FORM = 'FORMATTED’,
* RECL=12)
OPEN(2, FILE = ‘RAND’, MODE = ‘"WRITE')

high = 0
do 260i=1, 4
low = high + 1

high = low + num(i) - 1
k(i) = aint{num(i) / rand_sz(i))

218 call RANDOM (IA,RND)
imd = aint (rnd*10000)
if ((imd.EQ.0).0OR.(imd.GT.num{i))) then
goto 218
end if

no_rec = imnd
no_rec = no_rec + low

nrand = rand_sz(i)

do 260 j = 1, nrand

220 REWIND(1)

read(1, 210, REC = no_rec) id, sc_code, sc_size, sC_zone, score
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210  format (id, i2, il, i2, i3)
if (sc_size.NE.i) then
221 no_rec = no_rec + 1
if (no_rec.GT.high) then
“no_rec = amod (no_rec, num(i)) + low
end if
goto 220
end if
write(2,230) id, sc_code, sc_size, sc_zone, score
230 format (i4, i2, il, i2, i3)
no_rec = no_rec + k(i)
if (no_rec.GT.high) then
no_rec = amod (no_rec, num(i)) + low
end if

260 continue

CLOSE(1)
CLOSE(2)

C

C *** Find xbar [xibar(4)] of each size of school after random ***

C
OPEN (3, FILE = 'RAND'; MODE = ‘READ’)

do 270i=1, 4
270  sum(i) =0
do 290 =1, 4
do 290 j = 1, rand_sz(i)
read (3, 280, END = 300) id, sc_code, sc_size, sc_zone, score
280 format (i4, i2, il, i2, i3)

290 sum(i) = sum(i) + score




300

310
320

330

400

C

do3101=1, 4

xibar(i) = sum(i) / rand_sz(i)
write (*, 320) i, xibar(i)
format (' X *, i3, “ bar = ', f17.4)

sumx = 0
do 330i =1, 4

sumx = sumx + num(i) * xibar(i)
xbar_bar(loop) = sumx/N
write(*, 400) xbar_bar(loop)
format(’ X_bar_bar =, f17.4)

C *** Find variance [var(4 )] of each size of school after random ***

C

410
420
430
440
450

460

REWIND (3)
do440i=1,4
sum(i) = 0

do 420 j = 1, rand_sz(i)
read (3, 410, END = 430) id, sc_code, sc_size, sc_zone, score
format (i4, i2, i1, 12, i3)
sum(i) = sum(i) + (score - xibar(i))**2
var(i) = sum(i) 7/ (rand_sz(i)-1)
write (*,450) i, var(i)
format (' Var ', i3, " =, f17.4)

sumv = 0
do460i=1, 4
sumv = sumv + num(i)*(var(i) + (xibar(i)-xbar_bar(loop))**2)
sd_sqr(loop) = sumv / Nconst
write (*,470) sd_sqr(loop)

124



470

500

C

format (' Variance = *, f20.4)

CLOSE (3)

continue

125

C ttlt*itt*#Iitt*i*tti’il**ttt******i*tittﬁ‘*‘-i***t***t‘**!t*****t**#

C
C EE R
C ook
C
C e

610

620

630

Final compute statistics value after random data

form DATA file
Find X-bar estimate and SD-square estimate

sumx = 0
sumy = 0
do 610i = 1, Number

sumx = sumx + xbar_bar(i)

sumv = sumv + sd_sqr(i)
xbar_estim = sumx / Number
sdsqr_est = sumv / Number
write (*, 620) xbar_estim, sdsqr_est

format ( //,” Final statistic values © *,/,

ke e ok

L L]

ok

* x-bar-est = *, f17.4,/, ' sd-square~est = ’, f17.4)

sumx = 0
sumv. = 0
do 630 i = 1, Number
sumx = sumx + (xbar_bar(i) - xbar_estim)**2
sumv = sumv + (sd_sqr(i) - sdsqr_est)**2
var_xbar_estim = sumx/Number
var_sd_sqr_estim = sumv/Number

write (*, 640) var_xbar_estim, var_sd_sqr_estim

640 format (' var-x-bar-est = ', f17.4, /, ' var-sd-sqr-est = ', f17.4)
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pop_mean = 68.6177

pop_var = 266.7056

sumx = 0

sumv = 0

do 6501 =1, Number

sumx = sumx + (xba:_bér(i) - pop_mean)**2

650 sumv = sumv + (sd_sqr(i) - pop_var)"*2

MSE_xbar = sumx/Number

MSE_var = sumv/number

write (*, 660) MSE_xbar, MSE_var
660 format ( ' MSE_xbar = *, f17.4,/, ' MSE_var = *, f20.4)

write (*, 670) imd
670 format ( /7, ' FINAL RANDOM NUMBER = , i5)
END

C o ok b 2 o e R ol e 3 ol o ol ol I R o a2 o ol o e o e o Nk ok ek K

x

c* Generate random number between 0 - 1

C

SUBROUTINE RANDOM (IX , RND)
IT = IX * 65539
if (IT) 2, 4, 4
2 IT=1IT+ 2147483647 + 1
4 RND=IT
RND = RND / 2147483647
X =1IT
IA = IX
RETURN
END
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C a3 e 2k L L L]

C **** MAIN PROGRAM 3A : SIMPLE-TWO STAGE STRATIFIED SAMPLING ****
C *wx> sample size 90% = 785 il

C a2 e 2k o K

C e i ke 2 ok e ok e 2ol ok e e o o e e ok ek e ok af o ok SR ol W I B O I I e ok ok o ok

INTEGER. id, sc_code, sc_size, sc_zone, score

REAL *8 x, MSE_xbar, MSE_var, sumscl, sumsc2

DIMENSION num(4), sum(4), xbar(4), sumsqgr(4), sigma(4)

DIMENSION num_stu(35), sumrs(4,10), summax(4), max(4), rand_sz(4)
DIMENSION sum1(4), sum2(4), k(4), xibar(4), s_hi(35)

DIMENSION  xbar_bar(1000), sd_sqr(1000), nsccode_size{(20,4), num_sc(4)
DIMENSION nrand_sc(10,4), scsz_rand(35), sumsc(35), xsc_bar(35)

COMMON ]A

IA =270
C
C *** Number of population *=*
C

N =17298
C
C *** Total of sample size ***
C

Nconst = 785
C
C *** Number of samplings ***
C

~ Number = 1

C

C *** Number of student in each size of school ***

C



C

C *** Number of student in each school ***

C

num(1) = 95

num(2) = 1024
num(3) = 1375
num{4) = 4804

num_stu(1) = 492

num_stu(2) = 333
num_stu{3) =205
num_stu{4) =172
num_stu(5) =130
num_stu(6) = 300
num_stu(7) = 241
num_stu{8) = 362
num_stu{9) =134
num_stu(10) = 308
num_stu(11) = 99
num_stu(12) = 276
num_stu(13) = 211
num_stu(14) = 230
num_stu(13) = 306
num_stu(16) = 217
num_stu(17) = 122
num_stu(18) = 86
num_stu(19) = 50
num_stu(20) = 209
num_stu(21) = 415
num_stu(22) = 91
num_stu{23) = 319
num_stu{24) = 237
num_stu(25) = 86
num_stu(26) = 47
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num_stu(27) = 106
num_stu(28) = 123
num_stn(29) = 194
num_stu{30) = 45
num_stu(31) = 234
num_stu(32) = 134
num_stm(33) = 237
num_stu(34) = 345
num_stu(35) = 201

C
C *** Number of schoo! in each size ***
C .
num_sc(1) = 2
num_sc(2) = 10
num_sc(3) = 7
num_sc(4) = 16
write (*,1)
1 format (’ PRINT OUT 3A:SIMPLE-TWO STAGE STRATIFIED SAMPLING',
* (sample size 90% = 785)',7/)
C
C *** Find mean {xbar(4)] of each size of school ***
C

OPEN (1, FILE = 'sort_sz', MODE = 'READ')

dol0i=1,4
10 sum{(i) = 0

do30i=1,N
read (1, 20, END=40) id,sc_code,sc_size,sc_zone,score

20 format (id, i2, il, i2, i3)



30

40
50

60
70

C

sum(sc_size) = sum(sc_size) + score

continue
do50i=1,4

xbar(i) = sum{i)/num(i)
do60i=1,4

write (*,70) i, xbar(i)
format (' xbar ', i5, ' = ',f12.4)

C *** Find sigma [sigma(4)] of each size of school ***

Cc

80

90

100

110
120

130
140

REWIND (1)

do80i=1,4
sumsqr(i) = 0

do100i=1, N

read (1, 90, END = 110) id, sc_code, sc_size, sc_zone, score
format (i4,i2, i1, i2, i3)

sumsqr (sc_size) = sumsqr(sc_size) + (score-xbar(sc_size))**2

continue

do120i=1, 4
sigma(i) = sqrt(sumsqr(i} / num(i))
do130i=1, 4
write (*,140) i, sigma(i)
format (' sigma ', i5, ' =, f12.4)

130
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C
C *-tt*##ttlﬁ******t*t***.*.tttt*t*****#*#U'**.***ttt****l##**#‘**##i!
C Rank school code by school size nxx
c .

REWIND (1)

do150i=1,4

do 150 j = 1,20
150 nsccode_size(j, i) = 0

nold_size = 0

nold_code = 0

read (1, 160, END = 180) id, sc_code, sc_size, sc_zone, score
160 format (i4, i2, il, i2, i3)

do170i=1,N
if (sc_size.EQ.nold_size) then
if (nold_code.NE.sc_code) then
nsccode_size(Nsc, sc_size) = sc_code
nold_code = sc_code
Nsc = Nsc + 1
end if
else
Nsc =1
nsccode_size(Nsc, sc_size) = sc_code
nold_size = sc_size
nold_code = sc_code
Nsc = Nsc + 1
end if
read (1, 160, END = 180) id, sc_code, sc_size, sc_zone, score

170 continue
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180 CLOSE (1)

C

C ****** Print sc_code_size *******

C
write (*, 185)
185 format (/, 5%, ' small medium large extra-large’,
* /, 5x, ' size: 1 2 3 4’
* F A ety !

do200i=1, 20
write (*, 190) nsccode_size(i, 1), nsccode_size(i, 2),
- nsccode_size(i, 3), nsccode_size(i, 4)
190  format {10x, i3, 5x, i3, 5x, i3, 5x, i3)

200 continue

C:lt‘w!!#-t--1&&*-**1**‘.-.*****.*"I*tt'**'****tl*t****t******l***t*

LE AL ]

Ol Random School

L 22

C *==»

C:!t**!!n!***tﬁtt*******ttU*!!*#*!****'!‘t!***l*#**-‘t*lltttﬁitttttiﬂ

do 550 loop =1, Number

write (*, 210) loop
210 format (/;" LOOP = '/i5)

do220i1=1,4
do 220 =1, 10
220 nrand_sc(j, i) = 0

do 260i=1, 4

max(i) = anitt({num_sc(i)+1)/2)
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do 260 j = 1, max(i)

240 call RANDOM (IA, RND)
imd = aint{(md*10000)
if ((imd.EQ.0).OR.(imd.GT.num_sc(i))) then
goto 240
end if

nrandom = imd

if (j.GT.1) then

do 250 jj = 1, j-1
if ((nsccode_size(nrandom, i).EQ.nrand_sc(jj, i)).OR.

* (nrandom.GT.num_sc(i))) then
goto 240
end if
250 continue
end if
nrand_sc(j, i) = nsccode_size(nrandom, i)

260 continue

C

C **=" Print Random School ***~

C

c write (*, 265)

c 265 format (/, 5x, '~ small-medium large extra-large’, -
c * /, 5x, ‘size: 'l 2 3 4,

c * /y BX, ! @ mmemmm e - )]
. :

c do280i=1,10

c write (*, 270) nrand_sc(i, 1), nrand_sc(i, 2),

c * nrand_sc(i, 3), nrand_sc(i, 4)

C

270 format (10x,i3, 5x, i3, 5x, i3, 5x, i3)
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¢ 280 continue

C
C *** Find random size [random_sz(4)] of each size of school ***

C

sumn = 0
do300i=1,4
300 sumn = sumn + sigma(i) * num(i)
do310i=1, 4
310 rand_sz(i) = anint((aum(i) * sigma(i) / sumn)*Nconst)
¢ 310 write (*, 320) i, rand_sz(i)
¢ 320 format (" Random_size ', i5, ' = *, f12.4)

C

C *xr Random student from SORT_SZ file xas
C wr And compute statistics values e
c

OPEN (1, FILE = ‘sot_sz', ACCESS = ‘DIRECT', FORM = 'FORMATTED',
. RECL=12)
OPEN (2, FILE = ‘RAND', MODE = “WRITE")

do 330§ =1, 35
330 scsz_rand(i) = 0

high = 0

do 390i=1, 4

ij = rand_sz(i)

low = high + 1

high = low + num(i) - 1

do 390 j = 1, jj

340 call RANDOM (IA,RND)




350

360

370
380

390

imd = aint(md*10000)

if ((irnd.EQ.0).0R.(irnd.GT.num(i))) then
goto 340

end if

no_rec = imd + low

if ({no_rec.LT.low).OR.(no_rec.GT.high)) then
goto 340

end if

REWIND (1)

read (1, 350, REC = no_rec) id, sc_code, sc_size, sc_zone, score

format (i4, i2, il, i2, i3)
if (sc_size.EQ.i) then
do 360 jx = 1, max(i)
if (nrand_sc(jx, i).EQ.sc_code) then
goto 370
end if
continue
end if
goto 340
write (2,380) id, sc_code, sc_size, sc_zone, score
format (14, i2, 11, i2, i3)
scsz_rand (sc_code) = scsz_rand(sc_code) + 1
continue
CLOSE (1)

CLOSE (2)
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C L

400

402

405

410

420

425

428

Find x-bar-bar [xbar_bar(loop)] after random

LE L

( compute xbar_bar from sumrs(4, 10), summax(4), sumsz )

Find xbar [xsc_bar(35)] of each school after random

( compute xsc_bar from sumsc(35) )

OPEN (3, FILE = 'RAND’, MODE = ‘READ")

do 400i=1, 4
do 400 j =1, 10

B

sumrs(i, j) =0

do402i=1, 35

sumsc(i) = 0
sumsfu = 0
do4051=1, 4

do 405 =1, 10

sumstu = sumstu + num_stu (nrand_sc(j, i))

do420i=1, 4
do 420 ) = 1, max(i)
do 420 Kk = 1, scsz_rand(j)

read(3, 410, END = 425) id, sc_code, sc_size, sc_zone, score
format (i4, i2, i1, i2, i3)

sumsc (sc_code) = sumsc(sc_code) + score

sumrs(i, j) = sumrs(i, j)+(num__sc(i)"‘num_sw(sc_codc))/

(max(i)*scsz_rand(sc_code)) * score

do428i=1, 35
if (scsz_rand(i).NE.0.0) then
xsc_bar(i) = sumsc(i) / scsz_rand(i)

end if

LR
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do430i=1, 4
surnmax{(i) = 0
do 430 j = 1, max(i)

430 summax(i) = summax(i) + somrs(i, j)

sumsz = 0
do440i=1,4

440 sumsz = sumsz + summax(i)

xbar_bar (loop) = sumsz/sumstu
write (*, 470) xbar_bar(loop)
470 format (/," X_bar bar = *, f17.4)

C x> Find variance [sd_sqr(loop)] after random s
C *%*> Find variance {s_hi(35)] of each school after random  ****
C

REWIND (3)

do 475 i =1, 35

475  s_hi(i) =0

do478i=1,4
suml(i) = 0
478 sum2(i) = 0

do490i=1,4
do 490 j = 1, max(i)
do 490 kk = 1, scsz_rand(j)
read (3, 480, END = 510) id, sc_code, sc_size, sc_zone, score
480 format (i4, i2, i1, i2, i3)
490 s_hi(sc_code) = s_hi(sc_code) + szore



510

515

500

528

530

5340

5350
C
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do 515i=1, 35
if (scsz_rand(i).NE.0.0) then
s_hi(i) = s_hi(i)/(scsz_rand(i) - 1)

end if
continue

REWIND (3)

do500i=1,4

do 500 j = 1, max(i)

do 500 kk = 1, scsz_rand(j)

read (3, 480, END = 528) id, sc_code, sc_size, sc_zone, score
sum1(i) = sum1(i) + num_sc(i) * num_stu(sc_code) * s_hi(sc_code)

sum2(i) = sum2(i) + num_sc(i) * num_stu(sc_code) * (score-xbar_bar(loop))

sumscl = Q
sumsc2 = 0
do530i=1,4

sumscl = sumscl + suml(i)

sumsc2 = sumsc2 + sum2(i)
sd_sqr(loop) = (sumscl+sumsc2)/(35*N)
write (*,540) sd_sqr(loop)
format (" Variance = ', f19.4)

CLOSE (3, staus = 'DELETE’)

continoe

C t‘tt#.-**.#ttt-.*#*tttt‘t.ttitt.i.#‘t#**#l.*!‘*ti.-***!itiﬁit#itil-

C
C »ux
ol Lil,
C

C LE L0

Final compute statistics value after random data M

form DATA file ks

Find X-bar estimate and SD-square estimate b
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620

630

640

650

660
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sumx = 0

sumv = 0

do 6101 = 1, Number

sumx = sumx + xbar_bar(i)

sumv = sumv + sd_sqr(i)

xbar_estim = sumx/Number

sdsqr_est = sumv/Number

write (*, 620) xbar_estim, sdsqr_est
format (//, ' Final statistic values : *, 7,

" x-bar-est =, f17.4,/, ' sd-square-est = ‘, 17.4)

sumx =0
sumv = 0
do 630 i = 1, Number
sumx = sumx + (xbar_bar(i) ~ xbar_estim)**2
sumv = sumv + (sd_sqr(i) ~ sdsqr_est)**2
var_xbar_estim = sumx/Number
var_sd_sqr_estim = sumv/Number
write (*, 640) var_xbar_estim, var_sd_sqr_estim

format (' var-x-bar-est ="', f17.4, /,’ var—sd?sqr-cst ="' f17.4)

pop_mean = 68.6177

pop_var = 266.7056

sumx =

sumv = 0

do 650 i = 1, Number

sumx = sumx + (xbar_bar(i) - pop_mean)**2
sumv = sumv + (sd_sqr(i) - pop_var)**2

MSE_xbar = sumx/Number

MSE_var = sumv/number

write (*, 660) MSE_xbar, MSE_var

format (" MSE_xbar = ', f17.4, 7/, MSE_var = 'y £20.4)
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write (*, 670) imd
670 format (//, ' FINAL RANDOM NUMBER = ‘,i5)
END

C
C b 3 i s o e s o ol e o ol I aie o ol e ok sl a3 sk e i e b g w i K je sl o ok ol e ool ok i ok ol e o ol e g ok 3 K ok
C* Generate random number between 0 - 1 -
C

SUBROUTINE RANDOM (IX, RND)
COMMON IA
IT = IX * 65539
if (IT) 2, 4, 4
2 IT =1IT + 2147483647 + 1
4 RND=IT
RND = RND / 2147483647
IX=IT
IA = IX
RETURN
END
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C LLE L
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C **** MAIN PROGRAM 4A ! SYSTEMATIC - TWO STAGE STRATIFIED ****

C ***x

C a0 ok

ol bll

SAMPLING Hwnn
sample size 90% = 785 e

L1 L L]

C o0 o e o O o R e e 0 e e o o e o ol O o e e o S o o 00 o o ok o 3o o o oo o o o R R R

INTEGER id, sc_code, sc_size, sc_zone, score

REAL *8 x, MSE_xbar, MSE_ var, sumscl, sumsc2

num(4), sum(4), xbar(4), sumsqr(4), sigma(4)
num_stu(35), sumrs(4, 10), summax(4), max(4)
sum1(4), sum2(4), rand_sz(4)

xibar(4), s_hi(35), xbar_bar(1000), sd_sqr(1000)
k1(4), k2(4), nsccode_size(20,4), num_sc(4)
nrand_sc(10,4), scsz_rand(35), sumsc{35), xsc_bar(35)

DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
COMMON IA
IA = 1742

C

C *** Number of population ***

C
N = 7298

C

C *** Total of sample size ***

C
Nconst = 785

C

C *** Number of samplings ***

C

Number = 1000




C

C *** Number of student in each size of school ***

C

C

C *** Number of student in each schoo! ***

C

num(1) = 95

num(2) = 1024
num{3) = 1375
num{4) = 4804

num_stu(l) =492
num_stu{2) = 333
num_stu(3) = 205
num_stu(4) = 172
num_stu(5) =130
num_stu(6) = 300
num_stu(7) = 241
num_stu(8) = 362
num_stu(9) = 134
num_stu(10) = 309
num_stu(11) = 99
num_stu(12) = 276
num_stu(13) = 211
num_stu{14) = 230
num_stu(15) = 306
num_stu{ 16) = 217
num_stu{17) = 122
num_stu(18) = 86
num_stu(19) = 50
num_stu(20) = 209
num_stu(21) = 415
num_sw(22) = 91
num_stu(23) = 319
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num_stu{24) = 237
num_stu{25) = 86
num_stu(26) = 47
num_stu(27) = 106
num_stu(28) = 123
num_stu{29) = 194
num_stu(30) = 45
num_stu(31) = 234
num_stu(32) = 134
num_stu{33) = 237
num_stu(34) = 345
num__st_u(35) = 201

C
C *** Number of school in each size of school ***
c
num_sc(1) = 2
num_sc(2) = 10
num_sc(3) = 7
num_sc(4) = 16
write (*, 1)
1 format (' PRINT OUT 4A : SYSTEMATIC - TWO STAGE STRATIFIED
* SAMPLING',/, ' (sample size 90% = 785)",//)
C
C *** Find mean {xbar(4)] of each size of school ***
C

OPEN (1, FILE = ‘sort_sz', MODE = ‘READ")

dol1l0i=1, 4
10 sum(i) =0
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do30i=1,N

read (1, 20, END = 40) id, sc_code, sc_size, sc_zone, score
20 format (i4, i2, il, i2, i3)

sum(sc_size) = sum(sc_size) + score

30 continue

40 do50i=1,4

50 xbar(i} = sum(i)/num(i)
do60i=1,4

60 write (*,70) i, xbar(i)

70 format (' xbar ', 15, ' = ,f12.4)

C
C *** Find sigma [sigma(4)) of each size of school ***
C

REWIND (1)

do80i=1,4

80 sumsgr(i) = 0 -

do100i=1,N
read (1, 90, END = 110) id, sc_code, sc_size, sc_zone, score
90  format (i4, i2, i1, i2, i3)
sumsqr (sc_size)=sumsqr(sc_size)+(score-xbar(sc_size))**2

100 continue

110 do120i=1, 4

120  sigma(i) = sqrt(sumsqr(i)/num(i))
do130i=1, 4

130 write (*,140) i, sigma(i)

140 format (' sigma ’, i5, ' ="', f12.4)
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C *rw> Rank school code by school size by
C

REWIND (1)

do150i=1,4
do 150 j = 1,20
150 nsccode_size(j, i) = 0

nold_size = 0
nold_code = 0
read (1, 160, END=180) id, sc_code, sc_size, sc_zone, score
160 format (i4, i2, il, i2, 13)
do170i=1,N
If (sc_size.EQ.nold_size) then
if (nold_code.NE.sc_code) then
nsccode_size(Nsc, sc_size) = sc_code
nold_code = s¢_code
Nsc = Nsc + 1
end if
else
Nsc =1
nsccode_size(Nsc, sc_size) = sc_code
nold_size = sc_size
nold_code = sc_code
Nsc = Nsc + 1
end if
read (1, 160, END = 180) id, sc_code, sc_size, sc. zone, score

170 continue

180 CLOSE (1)
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C
C *** Print sc_code_size ***

C

write (*,185)
185 format (/, 5x,* small medium large extra-large’,
* /, 59X, ' size: 1 2 3 4’
* /y BX, " mmmeme—-e e e e e )
do 200i =1, 20
write (*, 190) nsccode_size(i, 1),nsccode_size(i, 2),
* nsccode_size(i, 3),nsccode_size(i, 4)
190 format (10x,i3, 5x, i3, 5x, i3, 5x, i3)

200 continue

C LI AR R AR R R L AR R LA L P Ly Y T Y Y YT Y

EWEW

C **n+ Random School

C LR

C P EEEREEETEE LIS LER TSRS SR AR RTINSt i I I T P Y Y TS S T IS sy

LA}

do 600 loop = 1, Number

write (*, 210) loop
210 format (/, ' LOOP =, i5)

do 220i=1,4
do 220 =1, 10
220 nrand_sc(j, 1) = 0

do260i=1, 4
max(i) = anint((num_sc(i)+1)/2)
k1(i) = aum_sc(i) / max(i)
230 call RANDOM (IA ,RND)
imd = aint(md*10000)

146
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if ((imd.EQ.0).OR.(imd.GT.num_sc(i))) then
goto 230
end if

iy = imd

nrandom = imd
do 260 j = 1, max(i)
new_sc = nsccode_size(nrandom, i)
if (j.GT.1) then
do 240 kk = 1, j-1
if (nrand_sc(kk, i).EQ.new_sc) then
nrandom = amod(nrandom + 1, num_sc(i))+1
new_sc = nsccode_size(nrandom, i)
end if
240 continue

end if

nrand_sc(j, i) = new_sc
nrandom = amod(nrandom + k1(i), num_sc(i))+1

260 continue

C

C *** Print Random School ***

C

c write (*,270)

¢ 270 format(/, 5x,° smali medium larpe extra-large’,

c * /, 5x, "size: 1 2 3 4’

K- . /y BXy !  mmmmmmmm—m e e 9
c do 290i=1,10

c write (*, 280) nrand_sc(i, 1), nrand_sc(i, 2),

c * nrand_sc(i, 3), nrand_sc(i, 4)

c 280 format (10x, i3, 5x, i3, 5x, i3, 5x, i3)
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¢ 290 continue

C

C *** Find random size [random_sz(4)) of each size of school ***

C

sumn = 0
do310i=1, 4
310 sumn = sumn + sigma(i) * nom(i)
do320i=1, 4
320 rand_sz(i) = anint((num(i) * sigma(i) / sumn) * Nconst)
¢ 320 write(*, 330) i, rand_sz(i)
¢ 330 format(’ Random_size ', i5, ' = ', f12.4)

C

C S e e R e ol ol i b ke e o e e e e 0 e o e IR e e ool e o i o ka0 e O ok

C e Random student record from SORT_SZ file s

OPEN (1, FILE='SORT_SZ',ACCESS='DIRECT’, FORM='"FORMATTED", ‘
* RECL=12)
OPEN (2, FILE='RAND’, MODE="WRITE")

do 345 i =1, 35
345 scsz_rand(i) = 0

high = 0

do440i=1, 4
low = high + 1
high = low + num(i) - 1
k2(i) = aint(num{i) /rand_sz(i))

350  call RANDOM (IA ,RND)

imd = aint(md*10000)
if ((imd.EQ.0).0R.(irnd.GT.num(i))) then




370

380

390
400

410

goto 350
end if

iy = imd

no_rec = irnd

no_rec = no_rec + low
REWIND (1)

read (1, 370, REC = no_rec) id, sc_code, sC_size, sC_zone, SCOTE
format (i4, i2, i1, i2, i3)
do 3801 = 1, max(i)
if (sc_code.EQ.nrand_sc(l, i)) then
goto 390
end if
continue
goto 350
write(2,400) id, sc_code, sc_size, sC_zone, score
format(i4, i2, i1, i2, i3)
irand_sz = rand_sz(i) - 1
do 440 j = 1, irand_sz
no_rec = no_rec + k2(i)
if (no_rec.GT.high) then
no_rec = no__iec - high + low

end if
REWIND (1)

read (1, 370, REC = no_rec) id, sc_code, sc_size, sc_zone, score
If (sc_size.EQ.i) then
mmax = max(i)
do 420 11 = 1, mmax
if (sc_code.EQ.nrand_sc(l}, 1)) then

149
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goto 430
end if
420 continue
end if
no_rec = no_rec + 1
goto 410
430  write (2,400) id, sc_code, sc_size, sc_zone, score
scsz_rand{sc_code) = scsz_rand(sc_code) + 1

440 continue

CLOSE (1)

CLOSE(2)
C
| Slahi Find x-bar-bar {xbar_bar(loop)] after random i
C ( compute xbar_bar from sumrs(4, 10), summax{4), sumsz )
Ccr== Find xbar [xsc_bar(35)] of each school after random i
C ( compute xsc_bar from sumsc(35) )
C

OPEN (3, FILE = ‘RAND’, MODE = ‘READ’)

do450i=1, 4
do 450 j = 1, 10
450  sumss(i, j) =0

do 455 i =1, 35
455 sumsc(i) = 0

sumstu = 0
dod460i=1, 4
do460j=1, 10

460 sumstu = sumstu + num_stu{nrand_sc(j, i))
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do 480i=1, 4
do 480 j = 1, max(i)
do 480 Kk = 1, scsz_rand(j)
read (3, 470, END = 485) id, sc_code, sc_size, sc_zone, score
470 format (i4, i2, i1, i2, i3)
sumsc(sc_code) = sumsc(sc_code) + score
480  sumrs(i, j) = sumrs(i, j) + (num_sc(i)*num_stu(sc_code))/

* (max(i)*scsz_rand(sc_code)) * score

485 do 4901 =1, 35
if (scsz_rand(i).NE.0.0) then
xsc_bar(i) = sumsc(i) / scsz_rand(i)

490 end if

do495i=1,4
summax(i) = 0
do 495 j = 1, max(i)

495  summax(i) = summax{i) + sumrs(i, j)

sumsz = 0
do500i=1,4

500 sumsz = sumsz + summax{i)

xbar_bar(loop) = sumsz/sumstu
write (*, 505) xbar_bar(loop)
505 format (/,” X_bar_bar = ', f17.4)

C *** Find variance [sd_sqr(loop)} after random b
C »** Find variance [s_hi{35)] of each school after random s
C

do 510i=1,35
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510  s_hi(i) =0

do515i=1,4
suml(i) =0
515 sum2(i) =0

REWIND (3)

do530i=1, 4
do 530 j = 1, max(i)
do 530 kk = 1, scsz_rand(j)
read (3, 520, END = 535) id, sc_code, sc_size, sc_zone, score
520 format(i4, 12, i1, i2, i3)
530 s_hi(sﬁ_code) = 5_hi(sc_code) + score

535 do 540i=1, 35
if (scsz_rand(i).NE.0.0) then
s_hi(i) = s_hi(i)/(scsz_rand(i) - 1)
end if

540 continue
REWIND (3)

do545i=1,4
do 545 j = 1, max(i)
do 545 kk =1, sész_rand(j)
read (3, 520, END = 550) id, sc_code, sc_size, sc_zone, score
sum1(i) = sum1(i) + num_sc(i) * num_stu(sc_code) * s_hi(sc_code)

- 545  sum2(i) = sum2() + num_sc(i) * num_sw(sc_code) *(score-xbar_bar(loop))

550 sumscl =0

sumsc?2 = 0
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do555i=1,4
sumscl = sumscl + suml(i)

555  sumsc2 = sumsc2 + sum2(i)
sd_sqr(loop) = (sumsc1+sumsc2)/(35*N)
write (*,560) sd_sqr(loop)

560 format (' Variance = ', f19.4)

CLOSE (3, status = ‘DELETE")

600 continue

C

C 3¢ 4 o s ol e o o0 o o ofe o o o g sl o s ol ofe ol i kol 3 R o S i o O e o IO e o o e o e ool e e e o ol o o e o
C

C wex= Final compute statistics value after random data b
C o form DATA file e
C

C e Find X-~bar estimate and SD-square estimate A

sumx = 0
sumv = 0
do 610 i = 1, Number
sumx = sumx + xbar_bar(i)

610  sumv = sumv + sd_sqr(i)
xbar_estim = sumx/Number
sdsqr_est = sumv/Number
write (*, 620) xbar_estim, sdsqr_est

620 - format (//," Final statistic values :',/,

" " x-bar-est =/, f17.4,/, ' sd-square-est =, f17.4)

sumx = 0
sumv = 0
do 6301 = 1, Number

sumx = sumx + (xbar_bar(i) - xbar_estim)**2



C

630

640

650

660

670
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sumv = sumv + (sd_sqr(i) - sdsqr_est)**2
var_xbar_estim = sumx/Number
var_sd_sqr_estim = sumv/Number
write (*, 640) var_xbar_estim, var_sd_sqr_estim

format (* var-x-bar-est = ', f17.4,/,' var-sd-sqr-est = ', f17.4)

pop_mean = 68.6177

pop_var = 266.7056

sumx = 0

sumv = 0

do 650 i = 1, Number
sumx = sumx + (xbar_bar(i) - pop_mean)**2
sumv = sumv + (sd_sqr(i) - pop_var)**2

MSE_xbar = sumx/Number

MSE_var = sumv/number

write (*, 660) MSE_xbar, MSE_var

format (* MSE_xbar = ', f17.4,/,' MSE_var = ', 20.4)

write (*, 670) imnd

format (/7,' FINAL RANDOM NUMBER = ',i5)
STOP

END

C PR AR RS RN Y YRR RN LI ER SR EERS SRRl R Rt T TR T RY ]

C
C

-

Generate random number between 0 - 1

SUBROUTINE RANDOM(IX ,RND)
COMMON A

IT=IX* 65539

if (IT) 2, 4, 4

IT =IT + 2147483647 + 1

RND = IT
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RND = RND /2147483647
X =1IT

IA = IX

RETURN

END

AOUUINBUINT )
RN INAINENAY
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C t*-..***.t*t*tt.it*****t**.t.ﬁ***.t*#*tt.tt*t**tt###**t!.#*t*ttl#ttt#t**i...

C bbb L1 L]
C wo* MAIN PROGRAM 5A : SIMPLE - CLUSTER SAMPLING o
C ***~ sample size 90% = 785 iy
C e Wk

C o ok ok o o o o e 0 o o O o e o o o A oo o o o o O

INTEGER id, sc_code, sc_size, sc_zone, score’

REAL *8 x, MSE_xbar, MSE_var

DIMENSION num(20), sum(20), xbar(20), sumsqr(20), sigma(20)
DIMENSION nrand_zn(10), ranci_sz(lO), T_i_hat{10)

DIMENSION  xibar(10), var(10), xbar_bar(1000), sd_sqr(1000)

COMMON IA

IA =17
C
C *** Number of population ***
C

N = 7298
C
C *** Total of sample size ***
C

Nconst = 785
C
C *** Number of samplings ***
C

Number = 1000
C
C *** Number of student in each cluster of each zone ***
C

num(1l) = 1079
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num(2) = 333
num(3) = 505
num(4) = 436
num(5) = 418
num(6) = 362
num(7) = 233
num(8) = 539
num(9) = 276

num{10) = 211
num(11) = 472
num(12) = 172
num(13) = 210
num(14) = 513
num(15) = 343
num(16) = 47
mum(17) = 234
num(18) = 334
num(19) = 236
num{20) = 345

write (*, 1)
1 format ( PRINT QUT 5A : SIMPLE - CLUSTER SAMPLING',/,
" ’ (sample size 90% = T85),//)
C
C *** Find mean {xbar(4)] of each zone ***
C

OPEN (1, FILE = ‘sort_cd’, MODE = ‘READ’)

do10i=1, 20
10 sum(i) = 0
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do30i=1,N

read (1, 20, END = 40) id, sc_code, sc_size, sc_zone, score
20 format(i4, i2, il, i2, i3)

sum(sc_zone) = sum(sc_zone) + score

30 continue

40 do50i=1, 20

50 xbar(i) = sum{i)/num(i)
do60i=1, 20

60  write (*,70) iy xbar(Q)

70 format (* xbar ‘, i5, * = ,f12.4)

C
C *** Find sigma [sigma(20)] of cach zone ***
C

REWIND (1)

do80i=1,20
80 sumsqr(i) = 0

d0o100i=1,N
read (1, 90, END = 110). id, sc_code, sc_size, sc_zone, score

a0 format (i4, i2, il, i2, i3)

sumsqr (sc_zone) = sumsqr(sc_zone )+(score-xbar(zone))**2
100 continue
110 do 120i=1, 20
120  sigma(i) = sqrt(sumsqgr(i) /num(i))

do130i=1, 20
130  write (*,140) i, sigma(i)
140 format (' sigma ‘, i5, ' ="', f12.4)

CLOSE (1)



C ﬁ*t.t*t.i!*‘.‘t*ttt.t**-*i.t!!‘tti!#**t-.‘.l....t#.t*t*.*tt..**tti*t

e

C e Random 10 zone

C L3 ]

C .lt#t*ttt**‘l#.ti*itttt*iitt**li*'t*t*t-*--\i'-.**ﬁitt#t‘ttt*ﬁ***lﬁ.**

L2 3 b

do 600 loop = 1, Number
write(*, 150) loop
150 format(/,’ LOOP ', i4)

do180i=1,10
160 call RANDOM (1A ,RND)
imd = aint(md*10000)
if ((imd.EQ.0).OR.(imnd GT.20)) then
goto 160
end if

nrand_zn(i) = imd

if (.GT.1) then
do 170§ =1, i-1
if (nrand_zn(j).EQ.nrand_zn(i)) then
goto 160
end if
170 continue
end if
180 continue
c do 1901 =1,10
¢ 190  write (*, 200) i, nrand_zn(i)

¢ 200 format (' Random school zone *, i3, * =, i5)

C
C *** Sorting random zone (nrand_zn(10)) ***
C

159



210

220

c

do 220i=1,9
level = i
min = nrand_zn(i)
do 210 =1i+1, 10
if (min.GT.nrand_zn(j)) then
min = nrand_zn(j)
level = |
end if
continue
if (level.NE.i) then
itmp = nrand_zn(i)
nrand_zn(i) = nrand_zn(level)

nrand_zn(level) = itmp

jtmp = rand_sz(i)
rand_sz(i) = rand_sz(level)
rand_sz(level) = jimp

end if

continue

do 240i=1,10

¢ 240 write (*, 250) i, nrand_zn(i)

¢ 250 format (' Random zone ', i5, ' = ', i3)

C

C *** Find random size [random_sz(10)] of each zone

C

260

summ = 0
do 260i=1,10
nzone = nrand_zn(i)

summ = summ + sigma(nzone) * num(nzone)

do 270i=1,10

nzone = nrand_zn(i)

160



270
c 270
c 280

C ***»
C e

290

310

340

350
360

161

rand_sz(i) = anint({num(nzone) * sigma(nzone)/summ) * Nconst)
write (*, 280) i, rand_sz(i)
format (' Random size of zone ‘, i5, =, f12.4)

Random student from SORT_CD file o

>k

And compute statistics values

OPEN (1, FILE = ‘sort_cd’, ACCESS = ‘DIRECT’, FORM = ‘FORMATTED’,
RECL=12)
OPEN (2, FILE = 'RAND’, MODE = 'WRITE')

do 380i=1,10
ji = rand_sz(i)
high = 0
do 2901 = 1, nrand_zn{i)
low = high + 1
high = low + num(l) - 1
continue
do 380 j = 1, ji
calt RANDOM (IA ,RND)
no_rec = amod(aint(md*10000), num(i)) + 1 + low
if ((no_rec.LT.low).OR.(no_rec.GT.high)) then
goto 310
end if

REWIND (1)

-read (1, 340, REC = no_rec) id, sc_code, sc_size, sc_zone, score

format(i4, i2, i1, i2, i3)
if (sc_zone.EQ.nrand_zn(i)) then
write(2,360) id, sc_code, sc_size, sc_zone, score

fo:mat(i_4, 12, i1, i2, i3)




else
goto 310
end if

380 continue

CLOSE (1)
CLOSE (2)

C
C *** Find x-bar-bar [xbar bar(loop)] after random ***
C
C

OPEN (3, FILE = 'RAND’, MODE = 'READ")

do 390i=1,10
390 sum(i)=0 |
do 410i =1, 10
do 410 j = 1, rand_sz(i)
read (3, 400, END=420)} id, sc_code, sc_size, sc_zone, score

400 format (i4, i2, i1, 12, 13)

410  sum(i) = sum(i) + score

420 do430i=1, 10
430 xibar(i) = sum(i)/rand_sz(i)
¢ 430 write (*, 440) i, xibar(i)
¢ 440 format (' X, i4, " bar = *, f10.4)

summ = 0
do 450 i =1, 10
450  summ = summ + num{nrand_zn{(i))*xibar(i)
xbar_bar(loop) = summ*20/N/10
write (*, 460) xbar_bar(loop)

162
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C

163

format (" X_bar_bar = *, f12.4)

C *** Find vaniance [sd_sqr(loop)] after random ***

C

470

490

500

520
530
550

570

summ = 0

do470i1=1,10
summ = summ + num(nrand_zn(i))*xibar(i)
T_bar_hat = summ / 10

do490i=1,10
T_i_hat(i) = num(nrand_zn())*xibar(i)

summ = 0
do 500i=1,10

summ = summ + (T_i_hat(i) - T_bar_hat)**2
Sb_sqr = summ/(10-1)

REWIND (3)

S_sisqr=0
do 530i =1, 10
read (3, 520, END = 550) 1id, sc_code, sc_size, 5C_zone, score
format (i4, i2, i1, i2, i3)
S_si_sqr = S_si_sqr + (score ~ xibar(i))**2
summ = 0
do 570i=1, 10
num_zone = nu.m(nrand_zn(i))
summ = summ + (num_zone**2 * ((num_zone-rand_sz(i)) / num_zone) *

S_si_sqr)/nrand_zn(i)

sd_sqr(ioop) = (20°*2) * ((20-10)/20) * Sb_sqr/((N**2) * 10) +
(20**2)*summ/((N**2)*10)
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600

C

write (*,590) sd_sqr(loop)

format (' Variance = ', {20.4)

CLOSE (3, status = ‘DELETE')

continue

ol

C
C L b T ]

C ke

C

C L E 2]

610

620

630

ET T

Final compute statistics value after random data
form DATA file i

LE LS ]

Find X-bar estimate and SD-square estimate

sumx = 0
sumv = 0
do 610 i = 1, Number

sumx = sumx + xbar_bar(i)

sumv = sumv + sd_sqr(i)
xbar_estim = sumx/Number
sdsgr_est = sumv/Number
write (*, 620) xbar_estim, sdsqr_est
format (//° Final statistic values’,/,

‘ x=-bar-est = ', f17.4,/, ' sd-squarc-est = ', {17.4)

sumx = 0
sumv = 0
do 6301 =1, Number
sumx = sumx + (xbar_bar(i) - xbar_estim)**2
sumv = sumv + (sd_sqr(i) - sdsqr_est)**2
var_xbar_estim = sumx/Number
var_sd_sqr_estim = sumv/Number

write (*, 640) var_xbar_estim, var_sd_sqr_estim

164
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640 format (' var-x-bar-est = ', f17.4,/," var-sd-sqr-est = ',
* f17.4)

pop_mean = 68.6177

pop_var = 266.7056

sumx = 0

sumv =0

do 650 i = 1, Number

sumx = sumx + (xbar_bar(i) - pop_mean)**2

650 sumv = sumv + (sd_sqr(i) - pop_var)**2

MSE_xbar = sumx/Number

MSE_var = sumv/number

write (*, 660) MSE_xbar, MSE_var
660 format (' MSE_xbar =, f17.4,/," MSE_var = ', f20.4)

write (*, 670)
670 format (//," FINAL RANDOM NUMBER = ,i5)

STOP

END
C
C T IS TN PR E Y R TR N E N N SRR A2 bR P22 0 b R it L2 2 R A 0L Xt
c* Generate random number between 0 - 1 “'
C

SUBROUTINE RANDOM (IX ,RND)
COMMON 1A
IT = [X * 65539
if (IT) 2, 4, 4
2 IT=IT+ 2147483647 + 1
4 RND=IT
RND = RND / 2147483647
X=1IT
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IA = IX
RETURN
END

C AUUANYUSMS )
ANRINTUNINENAE
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C ¢ B s ok o 2k 3 i 2k 36l ok M ok ok o0 ol a0 o o ool e R e o e e e o oo o

L ]

C ko

C ****  MAIN PROGRAM 6A : SYSTEMATIC - CLUSTER SAMPLING ~ ****
C random size 90% = 785 sxns
C 0 e e L L L

c e ke ok ok o N YO o e 0 o o o e o o e RO o o 0 2 a0 oo o e ol ok e I B e e o e e R

INTEGER id, sc_code, sc_size, sc_zone, score

REAL *8 x, MSE_xbar, MSE_var

DIMENSION num(20), sum(20), xbar(20), sumsqr(20), sigma(20)
DIMENSION nrand_zn(10), rand_sz(10), T_i_hat(10), k(10)
DIMENSION  xibar(10), var(10), xbar_bar(1000), sd_sqr{1000)

COMMON IA

IA = 2925
C .
C *** Number of population “**
C

N = 7298
C
C *** Total of sample size ***
C

Nconst = 785
C
C *** Number of samplings ***
C

Number = 1000
C
C = Number of student in each cluster of each zone ***
C

num(1) = 1079
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num(2) = 333
num(3) = 505
num(4) = 436
num(5) = 418
num(6) = 362
num(7) = 233
num(8) = 539
mum(9) = 276

num(10) = 211
num(11) = 472
num{i2) = 172
num(13) = 210
num(i4) = 513
num(15) = 343
num(16) = 47
num{17) = 234
num(18) = 334
num(19) = 236
num(20) = 345

write (*, 1)

1 format (" PRINT QUT 6A : SYSTEMATIC - CLUSTER SAMPLING',/,

* ’ (sample size 909% = 785)",//)
C
C *** Find mean [xbar(4)] of each zone of school ***
C

OPEN (1, FILE = 'sort_cd’, MODE = 'READ’)

dol0i=1,20
10 sum(i) =0 -



20

30

40

50
60

C

do30i=1,N

read {1, 20, END = 40) id, sc_code, sc_size, sc_zone, score
format (i4, 12, il, i2, i3)

sum (sc_zone) = sum(sc_zone) + score

continue

do 50i=1, 20

xbar(i) = sum(i)/num(i)
write (*,60) i, xbar(i)
format (' xbar ‘, i5, * = ",f12.4)

C *** Find sigma [sigma(20)] of each zone of school ***

C

80

g0

100
110

130
140

REWIND (1)

do80i=1, 20
sumsqr(i) = 0

do100i=1, N
read (1, 90, END = 110) id, sc_code, sc_éizc, sC_zone, score
format (i4, i2,il, i2, i3)
sumsqr(sc_zone) = sumsgr(sc_zone) + (score~xbar(zone))**2
continue
do130i=1,20
sigma(i) = sqrt(sumsqr(i)/num{i))
write (*,140) i, sigma(i)
format (' sigma’, i5, ‘' =, f12.4)

CLOSE (1)
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C tl*tt...lti.ttl.*tﬁ‘l..**‘tlttl.t.tﬁ*.*l##l‘t.lt*‘itt**t*****!t*it*

C wenx Random 10 zone o

e

C e

C t#!til**!*‘t*tint*#iiitt“v#*‘ﬁ*tt#.it‘t****t”t#**“ttt..ﬁvv**..##

do 570 toop = 1, Number
write (*, 150) loop
150 format (/,’ LOOP =, i4)
kk = 20/10
155 cail RANDOM (IA ,RND)
imd = aint(md*10000)
if ((irmd.EQ.0).0R.(imd.GT.20)) then
goto 155
end if

nrand_zn(1) = imd

do 160i=2,10
next = nrand_zn(i-1) + kk
if (next.GT.20) then
next = amod(next, 20)
end if

160 nrand_zn{i) = next

c dol170i1=1, 10

¢ 170 write (*, 180) i, nrand_zn{i)

¢ 180 format (" Random school zone *, i3, ' = ', i5)
C

C *** Sorting random zone {nrand_zn(10)) ***

C

do200i=1,9

level = i

170



171

min = nrand_zn(i}
do 190 j = i+1, 10
if (min.GT.nrand_zn(j)} then

min = nrand_zn(j)
level = j
end if

190 continue
if (level.NE.i) then
itmp = nrand_zn(i)
nrand_zn{i) = nrand_zn(lc;rel)‘

nrand_zn{level) = itmp

jtmp = rand_sz(i)
rand_sz(i) = rand_sz(level)
rand_sz(level) = jtmp
end if
200 continue

c do 220 =1, 10

¢ 220 write (%, 230) i, nrand_zn(i)

¢ 230 format (' Random ’, i5, ' =, i3)

C

C *** Find random size[random_sz(10)] of each zone of school ***

C

summ = 0
do240i=1,10
nzone = nrand_zn{})
940  summ = summ + sigma(nzone)*num(nzone)
do 250i=1, 10
nzone= nrand_zn(i)
250  rand_sz(i) = anint((num(nzone) * sigma(nzone) / summ) * Nconst)

c 250 write (*, 260) nzone, rand_sz(i)



¢ 260

C

172

format (' Random size of zone ', i5, ' = ', f12.4)

C *** Find k(i) of each school zone ***

C

270
c 270
c 280

C ek

C EL L L)

300

305

do2701=1,10
k(i) = num(i) / rand_sz(i)
write(*, 280) i, k(i)

format(" i = ', i4, "k =, i4)

Random student from SORT_CD file rren

And compute statistics values b

OPEN (1, FILE = ‘sont_cd’, ACCESS = 'DIRECT’, FORM = 'FORMATTED',
RECL=12)
OPEN (2, FILE = 'RAND’, MODE = ‘WRITE')

do 350i=1,10
high = 0

do 300 | = 1, nrand_zn(t)
low = high + 1
high = low + num(l) - 1

cail RANDOM (IA ,RND)
ind = aint(md*10000)
if ((imd.EQ.0).OR.(imd.GT.num(nrand_zn(i)))) then
goto 305
end if

new_rec = irnd

no_rec = new_rec + low



320

340
350

C

173

do 340 j = 1, rand_sz(i)

if ((no__rcc.LT.low).OR.(no_rec.GT.hiéh)) then
no_rec = no_rec - high + low

end if
REWIND (1)

read (1,320,REC = no_rec) id, sc_code, sc_size, sc_zone, score
write (2,320) id, sc_code, sc_size, sC_zone, score

format (i4, i2, i1, 12, i3)

no_rec = no_rec + k(1)

continue

continue

CLOSE (1)
CLOSE (2)

C *** Find x_bar_bar [xbar_bar(loop)] after random ***

C

360

370
380

390
400

OPEN (3, FILE = '‘RAND’, MODE = 'READ’)

do 360.i=1,10
sum(i) = 0

do 380i=1, 10

do 380 j =1, rand_sz(i)
read (3, 370, END = 390) id, sc_code, sc_size, sc_zone, score
format (i4, 2, i1, i2, i3)

sum(i) = sum(i) + score

do 400i=1, 10

xibar(i) = sum(i)/rand_sz(i)
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¢ 400 write (*, 410) i, xibar(i)
c 410 format(’ X *, i4,’ bar = ', £10.4)

summ = 0
do 420i=1, 10
420 summ = summ + num{nrand_zn(i)) * xibar(i)

xbar_bar(loop) = summ * 20/N/10
write (*, 430) xbar_bar(loop)
430 format (* X_bar_bar = *, f12.4)

C

C *** Find variance [sd_sqr(loop)] after random

C

L L]

summ = 0
do 440i=1, 10
440 summ = summ + num{nrand_zn(i)) * xibar(i)
T_bar_hat = summ / 10
do 460i=1, 10
460 T_i_hat(i) = num(nrand_zn(i)) * xibar(i)

summ = 0
do 470i=1, 10

470 summ = summ + (T_i_hat(i) ~ T_bar_hat)**2
Sb_sqr = summ/(10-1)

REWIND (3)

S_si_sqr =0

do 500i=1,10

read (3, 490, END = 520) id, sc_code, sc_size, sc_zone, score
490 format (i4, i2, i1, i2, i3)
500  S_si_sqr = S_si_sqr + (score - xibar(i))**2
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520 summ = 0
do540i=1,10
num_zone = num(nrand_zn(i))
540 summ = summ + (num_zone**2 * ((num_zone-rand_sz(i)) / num_zone)”

. S_si_sqr)/nrand_zn(i)

sd_sqr(loop) = (20**2) * ((20-10)/20) * Sb_sqr/((N**2)*10) +
. (20**2)*summ/((N**2)*10)

write (*,560) sd_sqr(loop)
560 format (' Variance = °, 20.4)

CLOSE (3, status = 'DELETE’)

570 continue

C
C W ol oo o a0 e o O e T ok O O R o N o o o e o e
C
C »o e Final compute statistics value after random data e
C *x* form DATA file waan
C
C *=e Find X-bar estimate and SD-square estimate rExe
sumx = 0
sumv = O

do 610 i = 1, Number
sumx = sumx + xbar_bar(i)

610  sumv = sumv + sd_sqr(i)

xbar_estim = sumx/Number

sdsqr_est = sumv/Number

write (*, 620) xbar_estim, sdsqr_est
620 format (//," Final statistic values :',/,

* " x-bar-est = ‘, f17.4,/, ' sd-square-est = ‘, f17.4)



630

640

650

660

670

sumx = 0
sumv = 0
do 630 i - 1, Number
sumx = sumx + (xbar_bar(i) - xbar_estim)**2
sumv = sumv + (sd_sqr(i) - sdsqr_est)**2
var_xbar_estim = sumx /Numbér
var_sd_sqr_estim = sumv/Number
write (*, 640) var_xbar_estim, var_sd_sgr_estim
format (" var-x-bar-est = ', f17.4,/,

' var-sd-sqr-est = ', f17.4)

pop_mean = 68.8177

pop_var = 266.7056

sumx =0

sumv = 0

do 650 i = 1, Number
sumx = sumx + (xbar_bar(i) - pop_mean)"*2
sumv = sumv + (sd_sqr(i) - pop_var)**2

MSE_xbar = sumx/Number

MSE_var = sumv/Number

write (*, 660) MSE_xbar, MSE_var

format (' MSE_xbar = *, f17.4,/,' MSE_var = *, 20.4)

write (*, 670) imd

format (//," FINAL RANDOM NUMBER = ',i5)

STOP
END
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C

C t*l...t#*t.***!!t***#*!.ilt**-.li***.it*t**!.l‘.tﬁt**.ﬁ'tl‘ﬁil**l**
cr Generate random number between 0 - 1 -
C

SUBROUTINE RANDOM(IX, RND)
COMMON 1A
IT = IX * 65539
if (IT) 2, 4, 4

2 IT =TT + 2147483647 + 1

4 RND=IT
RND = RND / 2147483647
IX = IT |
IA = IX
RETURN
END
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