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B 25 10 05 025 01 003 001
-1.00 | 087 [ 139 | 156 { 165 ] 1.70 | 1.71 173
075 | 084 | 136 [ 157 [ 1.71 1.84 1.91 2.035
050 | 080 | 1351161 | 181 | 20371 216 2.41
-025 1 073 | 131 | 163 ] 18 [ 218 | 237 275
0.00 067 | 128 | 164 | 196 | 233 | 258 3.09
0.25 062 | 125 | 165 | 202 | 246 | 277 343
0.50 0.58 122 1165 | 206 | 258 | 294 3.76
0.75 053 | 118 [ 164 | 209 | 268 | 3.10 4.08
1.60 049 | 114 | 163 [ 212 | 2.77 | 3.28 4.39
(G.E.P. Box and G.C. Tiao, 1973, p.162)
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TUsunsu? 1 TESTPOP.BAS

DECLARE SUB PosSkewGen (Mean!. Variance!. Numvar®, Var!l())
DECLARE FUNCTION VVarance! (Varl(y
DECLARE FUNCTION Zscorc# (Z8)
DECLARE SUB UniformGen (Mean!. Variance!. Numvar%, Varl())
DECLARE SUB DoubleExpGen (Mcan!. Variance!. Numvar%, Varl())
DECLARE FUNCTION Skewness! {Var!())
DECLARE FUNCTION Kurtosis! (Var!())
DECLARE FUNCTION SMean! (Var!(})
DECLARE FUNCTION $Variance! (Varl!())
DECLARE SUB NormalGen (Mean!. Variance!. Numvar%, Varl())
hdkkkkE Rk ckkkkkk kR Simulﬂlion POpUIH[iOn 3 % 3ok ok ok ok ok ok sk sk ke k ko
'$DYNAMIC
TYPE XX
A ASSTRING * 5
B AS STRING * 5
C ASSTRING * 2
END TYPE
DIM SHARED TT AS XX
CONST pi = 3.141593
DIM Varl!(1}. Var2!(1). Var3!(1). Vard!(1). VAR5 )
CLS
PRINT "Test parameter of population..."
PRINT "Do you want (o print on (P) Printer (F) File T-Pop.OQUT (M) Monitor (S) Stop™
PP$ = INPUTS(1)
SELECT CASE UCASES$(PP$)
CASE "P"
OPEN "O". #2. "LPT1:"
WIDTH #2. 233
GOSUB PrintTtest
CLOSE #2
CASE "F"
OPEN "O". #2. “T-Pop.OUT"
WIDTH #2. 255
GOSUB PrintTtest
CLOSE #2
CASE "M"
GOSUB PrintTtest
CASE "§"
CASE ELSE
END SELECT
CLOSE
END
PrintTtest:
CLS
GOSUB Header
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REDIM Var!I{ 10000). Var2!( 10000), Var3!(10000). Vard!{10000)
RANDOMIZE 13
NormalGen (. 1, 10000, Varl!()
PRINT TAB( 1) USING "## Normal ": 1
PRINT TAB(25). USING "#.####". SMecan!(Varl(()):
PRINT TAB(33). USING “## #i##"- VVariance!(Varl 10)):
PRINT TAB(47). USING "## ####"- Skewnessi(Varl!(}):
PRINT TAB(63). USING "## ###" Kurtosisl{ Varll(})
SELECT CASE UCASE$(PP%)
CASE "p"_"F"
PRINT #2. TAB(1). USING "##. Normal *: 1:
PRINT #2. TAB(25): USING "#.####". SMean!(Var1!()),
PRINT #2. TAB(33). USING "## ####" VVariance!(Varl!()):
PRINT #2. TAB(47): USING "## ###4"- Skewness!(Varli());
PRINT #2. TAB(63); USING "## #HH" Kuntosis!(Varl!(})
CASE ELSE
END SELECT
DoubleExpGen 0. 1. 10000, Var2!()
PRINT TAB(1); USING "##. Double Exponential”: 2:
PRINT TAB(25). USING "# ###4": SMean!(Var2!1()):
PRINT TAB(33): USING "##.####". VVariance!(Var2!()):
PRINT TAB(47). USING "##.####". Skewness!(Var2!()):
PRINT TAB(63): USING "## ####4"- Kurtosis!(Var2{())
SELECT CASE UCASES$(PP$)
CASE "p". "F"
PRINT #2. TAB(1). USING "##. Double Exponential™: 2;
PRINT #2. TAB(25). USING "# ####": SMean!(Var2!());
PRINT #2. TAB(33). USING "## ###4". VVariance!(Var2!()):
PRINT #2, TAB(47). USING "## #8#4" Skewness!(Var21()):
PRINT #2. TAB(63): USING "## ###4"- Kurtosis!(Var2!())
CASE ELSE
END SELECT

UniformGen 0. 1. 10000, Var3!()
PRINT TAB(1): USING "##. Uniform": 3:
PRINT TAB(25); USING “# ####". SMean!(Var31()):
PRINT TAB(33): USING "## ####". VVariance!(Var3!()):
PRINT TAB(47). USING "## ####". Skewness!(Var3t()):
PRINT TAB(65). USING "##£.###H". Kurtosis!(Var3!())
SELECT CASE UCASES$(PP$)
CASE "P". "F"
PRINT #2. TAB(1). USING "##. Uniform": 3:
PRINT #2. TAB(25). USING "####". SMean!(Var3!()):
PRINT #2. TAB(33): USING "##.#HH#"" VVariance!(Var3!());
PRINT #2. TAB(47). USING "## ####". Skewness!( Var3!()):
PRINT #2. TAB(65). USING "## ####". Kurtosis!(Var3!1())
CASE ELSE
END SELECT
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PosSkewGen 0, 1, 10000. Vard!()

PRINT TAB(1). USING "##. Positive skewness": 4:
PRINT TAB(25). USING "# ####": SMean!(Var41(});
PRINT TAB(33). USING "## ####". VVariance!(Vard ()}
PRINT TAB(47); USING "## ####". Skewness!(Vard!()):
PRINT TAB(65); USING "## ##H#": Kurtosis!{(Var41())
PRINT

SELECT CASE UCASES$(PP$)

CASE "P". "F"
PRINT #2, TAB(1). USING "##. Positive skewness™: 4:
PRINT #2, TAB(25); USING "™#.####", SMean!(Var4!()):
PRINT #2, TAB(33): USING "## #8#4". VVariance!(Vard!()):

" PRINT #2, TAB(47), USING "“##.####". Skewness!( Var41());
PRINT #2. TAB(63). USING "## ####". Kurtosis!(Vard!())
PRINT #2,

[L}

CASE ELSE

END SELECT

RETURN

Header:

PRINT "TABLE : testing of Population"
PRINT

PRINT "No. Population 1 Mean Variance Coeff. Skewness Coeff. Kurtosis"
PRINT

SELECT CASE UCASES$(PPS$)

CASE "P“. !lFll
PRINT #2, "TABLE : testing of Popuiation”
PRINT #2.

PRINT #2, "No. Population I Mean Variance Coeff. Skewness Coeff. Kurosis”
PRINT #2, "##. GG T R # Y "
PRINT #2,

CASE ELSE
END SELECT

RETURN
END
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REM $STATIC
SUB DoubleExpGen (Mean!. Variance!. Numvar®. Var! 8]
‘parameter Mean!=Mcan of population
! Variance!=Variance of population
Numvar¥=number of case
Varl()=Value of Data to return
Number% = ()
DO
RandomVar! = RND(1{)
Z1! = Mean! - (SQR(Variance!) # LOG(RandomVar')) / SQR(2)
Number® = Number% + |
Var!l{(Number%) = Z 1!
[F Number% >= Numvar% THEN EXIT DO
RandomVar! = RND(1)
£2! = Mean! + (SQR(Variance!) * LOG(RandomVar!)) / SQR(2)
Number% = Number% + |
Vart(Number%) = Z2!
IF Number% >= Numvar% THEN EXIT DO
LOOP

END SUB

FUNCTION Kurtosis! ¢ Var!())
Kur! =0
Mean! = SMean!(Var!())
Sigma! = SQR(V Variance(Var!()))
FOR Number% = 1 TO UBOUND(Var!)

Kur! = Kur! + (Varl{Number%) - Mean!) » 4
NEXT Number% :
Kurtosis! = Kur! / (UBOUND( Var!) * (Sigma! " 4))

END FUNCTION

SUB NormalGen (Mean!, Variance!. Numvar%. Varl())
Number% =0
DO
RandomVarl! = RND(1)
RandomVar2t = RND(1)
ZI11 = Mean! + SQR(-2 * LOG(RandomVarl!)) * (COS(2 * pi * RandomVar2!)) * SQR
{Variance!) ‘
Number% = Number® + |
Varl{Number%) = Z 1!
[F Number% >= Numvar®% THEN EXIT DO
£2! = Mean! + SQR(-2 * LOG(RandomVar1!)) * (SIN(2 * pi * RandomVar2!)} * SQR(Variance!)
Number® = Number% + |
Varl{Number%) = Z21
[F Number% >= Numvar% THEN EXIT DO
LOOP
END SUB
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SUB PosSkewGen (Meant. Variance!. Numvar%. Var!())
‘parameter Mean!=Mean of population
' Variance!=Variance of population

Numvai%~=number of case

Varf()=Value of Data to return
NormalGen Mean!, Variance!. Numvar%, Varl()
Max% = UBOUND{Var!)
"TransForm Normal to Posistive Skewness Distribution
‘Funct y=-0.3268+1.1605096 1 x-+0.2909708x2-0.0886191x3
FOR 1% = 1 TO Max%

X! = Varl(1%)
Var!(I%) = -.3268 + (1.1605096 i * Xt) + (.2909708# * (X!  2)) - (8.86 19 10000000001D-02 *
(Xt~3n
NEXT [%
END SUB

FUNCTION Skewness! (Var!(})

SK!=0

Mean! = SMean!(Varl())

Sigma! = SQR(VVariance(Var!()))

FOR Number% = 1 TO UBOUND(Var!)

SK!' = SK! + (Varl(Number%) - Mean!) ~ 3

NEXT Number%

Skewness! = SK! / (UBOUND(Var!) * (Sigma! ~ 3))
END FUNCTION

FUNCTION SMean! {Var!())
Ml =0
FOR Number% = 1 TO UBOUND(Var!)
M!'= M! + Varl(Number’)
NEXT Number%
SMean! = M! / UBOUND{(Vart)
END FUNCTION

FUNCTION SVariance! (Varl())
M! = SMean!{Varl(})
St=0
FOR Number% = 1 TO UBOUND(Var!)
St =81+ (Varl(Number%%) - M!) ~ 2
NEXT Number%
SVariance! = St/ (UBOUND(Var!) - 1)
END FUNCTION

SUB UniformGen (Mean!, Variance!. Numvar%, Var!())
‘parameter Mean!=Mean of population

! Variance!=Variance of population
Numvar¥%=number of case

Var!()=Value of Data to return

Min! = Mean! - SQR(3) * SQR{Variance!)

Max! = Mean! + SQR(3) * SQR(Variance!

L]

+
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Number®% = )

DO
RandomVar! = RND(1)
L1 =Min! + (Max! - Min!} * Random Var!
Number® = Number% + 1
Var'{Number%o) = Z 1!

LOOP UNTIL Number% >= Numvar¥%

END SUB

FUNCTION VVariance! (Varl())
M! = SMean!(Varl())
St=0
FOR Number% = | TO UBOQUND{Var!)
St = 8! + (Varl(Number%) - M) » 2
NEXT Number%
VVariance! = S! / (UBOUND(Var'))
END FUNCTION

FUNCTION Zscore# (Z#)
" The formula used from Abramowitz & Stegun (1972) fomula 2

IF Z# >= -14.14 AND Z# <= 14.14 THEN
Y# = (7071067812#) * Z#

ELSE
Y# =10

END IF

Al# = 7.052307839999999D-02

A2 = 04228201234

A3 = 00927052724

AdE = 00015201434

ASH = 00027656724

A6# = 0000430638#

Zscore# = |- 5% (1 + AL#* YH+ AZ#* (YR 2) + A34* (YH " 3) + A4 % (Y# A 4) + ASH * (Y#

A5y + AGH * (Y# A 6)) A (-16)

END FUNCTION
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Tusunsa®l 2 CR_RND.BAS

OPEN "O", #1, "STRT.RND"
RANDOMIZE TIMER
FOR 1& = | TO 72000
PRINT #1, USING "#.###", (INT(RND(1) * 1000!)): (INT(RND(1) * 10001))
NEXT I&
CLOSE
END
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Tsunsu? 3 T-TEST.BAS

DECLARE SUB PosSkewGen (Mean!. Variance!. Numvar%. Varl(h)
DECLARE SUB RRT (Order&. Round%. No 1%. No2%)
DECLARE SUB CutRnD (No%:)
DECLARE FUNCTION VVariance! (Var!())
DECLARE FUNCTION tunpair! (VAR !(), VAR2!(), Meanl!. Mcan2!. df%})
DECLARE FUNCTION ttest! (Var!(), Mcan!, d{%)
DECLARE FUNCTION tpair! (VARL!(). VAR2!(), Meanl!, Mean2!. df%)
DECLARE FUNCTION RandInt% (iower%. Uppcr%)
DECLARE SUB TestRandom (Numvar%. NoClass%. Chisquare!)
DECLARE SUB QuickSort (Low AS INTEGER. High AS INTEGER. SortArray!())
DECLARE FUNCTION Zscorc# (Z#)
DECLARE FUNCTION tprob# (1#. k%)
DECLARE FUNCTION tprop# (t0#, k1 AS INTEGER)
DECLARE SUB UniformGen {Mean!, Variance!. Numvar%, Varl())
DECLARE SUB DoubleExpGen (Mean!. Variance!. Numvar®, Varl())
DECLARE FUNCTION Skewness! (Var!(). Mcan!, Sigma!)
DECLARE FUNCTION Kurtosis! (Var!(). Mean!, Sigmal)
DECLARE FUNCTION SMEAN! (Varl()}
DECLARE FUNCTION SVariance! (Var!())
DECLARE SUB NormalGen (Mean!, Varance!. Numvar%. Var! §)]
¥k ok o o o ok o ok ok K o sk ok ok b ok ok ok Sil“ulation nonnal disu—ibution Fkkkk kR kR kR ¥
'$DYNAMIC
TYPE XX
A AS STRING * 5
B AS STRING * 5
C AS STRING * 2
END TYPE
DIM SHARED TT AS XX
CONST pi=3.141593
DIM VARI!(1), VAR2!(1), VAR3!(1). VAR4!(1), VARSI(1)
CLS
PRINT "Do you want to print on (P) Printer (F) File T-test. OUT (M) Monitor (S) Stop"
PP$ = INPUTS()
SELECT CASE UCASES(PP$)
CASE "p"
OPEN "O"_ #2_"LPT1:"
WIDTH #2, 255
GOSUB PrintTtest
CLOSE #2
CASE "F"
OPEN "O", #2_ "T-1est. OUT"
WIDTH #2, 255
GOSUB PrintTtest
CLOSE #2
CASE "M"
GOSUB PrintTtest
CASE "S§"
CASE ELSE



=
th

END SELECT
CLOSE
END
PrintTtest:
CLS
Lno% =0
GOSUB Header
VIEW PRINT 8 TQ 25
OPEN "I". #1, "THES.DAT"
DO WHILE NOT EQF(1)
Sum03! = 0: Sum0!! =0
P75051 = 0: P105Y =0: P1505! =0
P7501'=0: P101! =0: P1501! =
LINE INPUT #1. NN$
Order& = VAL(LEFT$(NNS. 2))
Pop1% = VAL(MID$(NNS. 3, 1))
Pop2% = VAL(MID$(NNS, 4, 1))
nl% = VAL(MID$(NN$. 5. 2))
n2% = VAL(MID$(NNS, 7, 2))
Meanl! = VAL(MIDS(NNS$. 9. 5))
Mean2! = VAL(MID$(NNS. 14. 5))
VI! = VAL(MID$(NNS. 19, 5))
V2! = VAL(MIDS$(NNS, 24, 51
GOSUB ttest
LOOP
VIEW PRINT 1 TO 25
RETURN
ttest:
FOR Round% = | TO 1000
RRT Order&. Round%, Nol%. No2%
REDIM VARIY(n1%), VAR2!{n2%). VAR3!(n1%). VAR4!(n1%). VARS5!(n1%)
RANDOMIZE Round%
CutRnD Nol%
SELECT CASE Pop1%
CASE |
NormalGen Meanl1!. V1! n1%. VAR1!()
CASE 2
DoubleExpGen Meanl!, V1!.ni1%, VARL!()
CASE 3
UniformGen Meanl!. VI, nl1%. VARLI()
CASE 4
PosSkewGen Meanl!. V1!, n1%, VAR1!()
CASE ELSE
END SELECT
VV!=8QR((V1!/nl%) + (V2! / n2%))
FOR kk% =1 TO nl%
VAR3NKK%) = (.75) * VV! + VAR 11(kk%)
VAR4!N(kk%) = (11} * VVI + VAR 1!(kk%)
VARS!I(kk%) = (1.3} * VV! + VAR 1!(kk%)
NEXT kk%
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RANDOMIZE (1000 + Round%)
CutRnD No2%
SELECT CASE Pop2%
CASE 1
NormalGen Mean2!, V21 a2%. VAR2!()
CASE 2
DoubleExpGen Mean2!, V2!, n2%, VAR2!()
CASE 3
UniformGen Mean2!, V2!, n2%, VAR2!()
CASE 4
PosSkewGen Meani!, V2!, n2%, VAR2!1()
CASE ELSE
END SELECT
tvalue# = tunpairl( VAR1!(). VAR2!(), Mean1!. Mean2!. df%)
IF tprob# ABS(tvalue#). n1% + n2% - 2) > 975# THEN
Sum03! = Sum05f + 1
END IF
IF iprob#(ABS(ivalue#). n1% + n2% - 2) > .995# THEN
SumO1! = Sum01! + |
END IF
tvalue# = tnpairl(VAR3!(), VAR2!(), Meanl1!. Mean21. df%)
IF tprob#(ABS(tvaluc#), n1% + n2% - 2) > 975# THEN
P7505! = P7505! + ]
END IF
[F tprob#( ABS(tvalue#), n1% + n2% - 2) > 995# THEN
P7501! = P75011 + |
END IF
tvalue# = tunpair!(VAR4!(). VAR2!(), Mean1!. Mean2!. d%)
IF tprob#(ABS(tvalue#), nl% + n2% - 2y > 975# THEN
P105t =PI10O51 + 1
END IF
IF tprob#(ABS(tvalue#). n1% + n2% - 2) > 995# THEN
PLOL! =PIOI! +1
END IF
tvalue# = tunpairl(VARS5!(}, VAR2!(), Mean1!, Mean2!. df%)
IF tprob#(ABS(tvalue#). n1% + n2% - 2) > .975# THEN
P1505! = P1505! + 1
END IF
IF tprob#(ABS(tvalue#). n1% + n2% - 2) > .995# THEN
P1501t = PI501! + 1
END IF
NEXT Round%s
PRINT USING "## ": Order&;
SELECT CASE Popl%
CASE |
PRINT "Normal";
CASE 2
PRINT "Double Exponential":
CASE 3
PRINT "Uniform":
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CASE 4
PRINT "Positive Skewness™:
CASE ELSE
END SELECT
PRINT TAB(25). USING "#.#4#" Meant!:
PRINT TAB(33). USING "## 84" V11:
PRINT TAB(41); USING "##": n1%:
PRINT TAB(45): USING "### ###" (Sum05! / 1000):
PRINT TAB(58); USING "#.###". P75031 / 1000;
PRINT TAB(67): USING “#.###" P105! / 1000:
PRINT TAB(76). USING "#.##" P1505! / 1000
PRINT TAB(6):
SELECT CASE Pop2%
CASE 1
PRINT "Normal”:
CASE 2
PRINT "Double Exponential";
CASE 3
PRINT "Uniform";
CASE 4
PRINT "Positive Skewness":
CASE ELSE
END SELECT
PRINT TAB(25). USING "#.##": Mean2!:
PRINT TAB(33); USING "## ##": V2!
PRINT TAB(41). USING "##": n2%:
PRINT TAB(45), USING "### #HH- (Sum01! / 1600):
PRINT TAB(58): USING "#.#&8". P7501! / 1000-
PRINT TAB(67); USING "# ###" P1011 / 1000
PRINT TAB(76): USING "#. ###". P1501! / 1000
SELECT CASE UCASES(PP$)
CASE "P". "F"
PRINT #2, USING "## " Order&:
SELECT CASE Pop1%
CASE 1
PRINT #2. "Normal":
CASE 2
PRINT #2. "Double Exponential™
CASE 3
PRINT #2. "Uniform":
CASE 4
PRINT "Positive Skewness":
CASE ELSE
END SELECT
PRINT #2. TAB(25); USING "# ##" Meanlt;
PRINT #2, TAB(33). USING "## ##" VI!:
PRINT #2, TAB(41). USING "##": n1%.
PRINT #2. TAB(43); USING "### ##4". (Sum05! / 1000);
PRINT #2, TAB(58). USING "HAH", PT5051 1 1000;
PRINT #2. TAB(67); USING "#.#4™ P105! / 1000:
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PRINT #2, TAB(76). USING "# ###" P1505! / 1000
PRINT #2, TAB(6):
SELECT CASE Pop2%
CASE |

PRINT #2, "Normal”:
CASE 2

PRINT #2, "Double Exponential";
CASE 3

PRINT #2, "Uniform";
CASE 4

PRINT "Positive Skewness";
CASE ELSE
END SELECT
PRINT #2, TAB(25). USING "#.##": Mean2!.
PRINT #2, TAB(33); USING "##.##"; V2!
PRINT #2, TAB(41); USING "##": n2%;
PRINT #2, TAB(45), USING "### ##" (Sum01! / 1000):
PRINT #2, TAB(58); USING "# ###". P7501! / 1000,
PRINT #2, TAB(67); USING "#.###" P101!/ 1000:;
PRINT #2, TAB(76); USING "#.##": P15011 / 1000
Lno% =Lno% + 2
IF Lno% >= 55 THEN

Lno% =10

PRINT #2,

PRINT #2, CHR$(12)
GOSUB Header
END IF
CASE ELSE
END SELECT
RETURN

Header:
PRINT "TABLE : t-tes1 "
PRINT

PRINT Typel Error  Power of Test"

PRINT "No. Population | Mean Variance n Sig .03 0.75": CHR$(229): " 1.00": CHRS

(229). "  1.50"; CHR$(229)

PRINT™  Population Il  Mean Variance Sig .01  Sig.05 Sig.05 Sig.03"
PRINT " Sig.01 Slg.01 Sig.ol"

PRINT

SELECT CASE UCASES${PP%)
CASE "P". "F"
PRINT #2, "TABLE : t-test "
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PRINT #2,

PRINT #2_" Type I Error  Power of Test"

PRINT #2, "No. Population I Mean Variance n Sig .05  0.75". CHR${229); "
CHR3$(229y. " 1.50". CHR$(229)

PRINT #2."  Population il  Mean Variance  Sig .01 Sig.05 Sig.05 Sig.05"

PRINT #2. " - Sig.01 SIg.ol Sig.01"

PRINT #2,

1.00":

CASE ELSE
END SELECT

RETURN
END

REM $STATIC

SUB CutRaD (No%)

FOR % =1TO (No% - 1)
RR! = RND(1)

NEXT 1%

END SUB

SUB DoubleExpGen (Mean!, Variance!. Numvar¥%. Var!())
‘parameter Mean!=Mean of population
' Variance!=Variance of population
Numvar%=number of casc
Var!()=Value of Data to returmn
Number¥% = 0
DO
RandomVart = RND(1)
Zt! = Mean! - (SQR(Vartance!) * LOG(Random Var!)} / SQR(2)
Number% = Number% + 1
Var!(Number%) = Z 1!
IF Number% >= Numvar% THEN EXIT DO
RandomVar! = RND(1)
Z2! = Mean! + (SQR(Variance!) * LOG(RandomVar!)) / SQR(2)
Number% = Number% + 1
Var!(Number%) = 22!
[F Number% >= Numvar% THEN EXIT DO
LOOP

END SUB

FUNCTION Kurtosis! (Var!(), Mean!, Sigma!)
Kurt =0
FOR Number% = 1 TO UBOUND(Var!)
Kur! = Kur! + (Var!(Number%) - Mean!) ~ 4
NEXT Number%
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Kurtosis! = Kur! / (UBOUND(Var!} * (Sigma! ~ 4))
END FUNCTION

" Sub Routine for Genteration of Normal Distribution By Box & Muller method
' MEAN! - Mean of Normal Distribution
' VARIANCE! : Variance of Normal Distribution
" Randomvarl! ; Random variable no. !
' Randomvar2! : Random variable no.2
"Z11LZ2Y  : Normal Random variables
' Store variabes = VAR!()
' Number o variabe = Numvar¥
SUB NormalGen (Mean!, Variance!, Numvar%, Var!())
Number% = 0
DO
RandomVarl! = RND(1)
RandomVar2! = RND(1)
Z1t = Mean! + SQR(-2 * LOG(RandomVarl1!)) * (COS(2 * pi ¥ RandomVar2!y) * SQR
(Variance!)
Number% = Number% + 1
Vart(Number%o) = Z 1!
IF Number% >= Numvar% THEN EXIT DO
22! = Mean! + SQR(-2 * LOG(RandomVarl!)) * (SIN(2 * pi * RandomVar2!}) * SQR(Variance!)
Number% = Number% + 1
Var!(Number%) = Z21
IF Number% >= Numvar% THEN EXIT DO
LOOP
END SUB

SUB PosSkewGen (Mean!, Variance!, Numvar%, Var!())
‘parameter Mean!=Mean of population
’ Variance!=Variance of population

Numvar%—=number of case

Var!{)=Value of Data to return
NormalGen Mean!, Variance!, Numvar%. Var!()
Max% = UBOUND(Vart)
"TransForm Normal to Posistive Skewness Distribution
'Funct y=-0.3268+1,1605096 1 x+0.2909708x2-0.0886 191x3
FOR 1% = 1 TO Max%

t

.

X! = Var!(1%)
Vart(1%) = -.3268 + (1.1605096 14 * X!) + (.2909708# * (X! * 2)) - (8.86 191000000000 1D-02 *
(Xt~3p
NEXT 1%
END SUB

SUB QuickSort (Low%, High%, SortArmray!())
IF Low% < High% THEN

' Only two elements in this subdivision: swap them if they are out of
* order. then end recursive calls:



[F High% - Low% = 1 THEN
IF SortAmmay!(Low%) > SortArray!(High%) THEN
SWAP SortArray (Low%), SortArray!(High%)
END IF
ELSE

' Pick a pivot element at random, then move it to the end:
Randndex = RandInt%(Low%, High%)

SWAP SortArray!(High%), SortArmay!(RandIndex)
Partition! = SortArray!(High%)

DO

' Move in from both sides towards the pivot element:

[% = Low%: J% = High%

DO WHILE (1% < J%) AND (SortArray!(1%) <= Partition!)
[%=1%+1

LOOP

DO WHILE (J% > %) AND (SortArray!(J%) >= Partition!)
1% =1%- 1 )

LOOP

" If we haven't reached the pivot element. it means that two
" elements on either side are out of order. so swap them:
IF I% < J% THEN
SWAP SortArray!(1%), SortArray!(1%)
END IF
LOGP WHILE 1% < 1%

* Move the pivot clement back to its proper place in the array:
SWAP SortArray(1%), SortAmray(High%)

" Recursively call the QuickSort procedure (pass the smaller

" subdivision first to use less stack space):

IF (1% - Low%) < (High% - I%) THEN
QuickSort Low%, 1% - 1, SortArray!()
QuickSort 1% + 1, High%., SortAmay!()

ELSE
QuickSort % + 1, High%, SortArray!()
QuickSort Low%, 1% - 1, SortArray!()

END IF

END IF
END IF

END SUB

FUNCTION RandInt% (lower%, Upper%) STATIC
Randim% = INT(RND * (Upper% - lower% + 1)) + lower%

END FUNCTION

SUB RRT (Order&. Round%,. No1%. No2%)
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FileNo% = FREEFILE

OPEN "R"_ #FileNo%. "STRT.RND". LEN(TT)
Record& = (Order& - 1) * 1000 + Round%
GET #FileNo%, Record&, TT

Nol% = VAL(TT.A)

No2% = VAL(TTB)

CLOSE #FileNo%

END SUB

FUNCTION Skewness! (Var!(), Mean!, Sigma!)
SK!=0
FOR Number% = | TO UBOUND(Var!)
SK! = SK! + (Varl(Numbers) - Mean!) ~ 3
NEXT Number%
Skewness! = SK! / (UBOUND(Var!) * (Sigmat! ~ 3))
END FUNCTION

FUNCTION SMEAN! (Var!())
Mi=0
FOR Number% = 1 TO UBOUND(Var!)
M! = M! + Varl(Number%)
NEXT Number%
SMEAN! = M! / UBOUND(Var!)
END FUNCTION

FUNCTION SVariance! (Var!())
M! = SMEAN!(Var!(})
Si=0
FOR Number% = 1 TO UBQUND(Var!)
S!= 8!+ (Varl(Number?%) - M) ~ 2
NEXT Number%
SVariancet = St / (UBOUND}{Varl) - I
END FUNCTION

SUB TestRandom (Numvar%, NoClass%, Chisquare!)
REDIM Var!(l TO Numvar%). ObsFrq%(1 TO NoClass%). Upperbound!(l TQ NoClass%)
FOR [% = 1 TO Numvar%

Varl(I%j = INT(RND(1) * 1000000!)
NEXT 1%
QuickSort 1. Numvar%. Var!()
ClassSize! = (Varl(Numvar%) - Var!(1)) / NoClass%
FOR 1% = 1 TO NoClass%

Upperbound!(1%) = Var!(1) + [% * ClassSize!
NEXT [%
FOR 1% = 1 TO Numvar%

%=1

DO WHILE Varl(I*) > Upperbound!(J%)

1% =1%+1
LOOP
ObsFrq%(J%) = ObsFrq%(J%) + 1



NEXT I%

ExpectedFrq! = Nunivar% / NoClass%

Chisquare! = 0

FOR J% =1 TO NoClass% .
PRINT ObsFrq¥(1%). ExpectedFrg!.
Chisquare! = Chisquare! + (((ObsFrq%(J%) - ExpectedFrq!) * 2) / ExpectedFrgt)
PRINT ({ObsFrq%(J%) - ExpectedFrq!) ~ 2) / ExpectedFrg!

NEXT 1%

PRINT Chisquare!

END SUB

FUNCTION tpair! (VARI!(), VAR2!(). Mean1!. Mean2!. di%)

‘tpair = two variance equal

nl% = UBOUND(VARI1!)

n2% = UBOUND(VAR2!)

xbari! = SMEAN!(VARI!())

xbar2t = SMEANI(VAR2!())

Variancel! = SVariance! (VAR 11())

Variance2! = SVariance!(VAR21())

Sp!=({(n1% - 1} * Variancel!) + ((n2% - 1) * Variance2!)) / (n1% + n2% - 2)
tcal! = ((xbarl! - xbar2!) - (Meanl! - Mean2!}) / (SQR(Sp!) * SQR((1 {nl%) + (1/n2%)))
tpair! = tcal!

di% = ni% + n2%- 2

END FUNCTION

FUNCTION 1prob# (1#. k%)
‘paramcter tprob = probability when 1<=t#
! t# = t-score value to fine prob.
’ k% =degree of freedom
"if k%>30 then limit of t-score o Z-score
IF k% > 30 THEN
tprob# = Zscore#(t#)
EXIT FUNCTION
END IF
" This function calculated by seeing Abramowitz & Stegun (1972}
Zeta# = ATN(t# / SQR(k%))
SELECT CASE k%
CASE 1
A# =2 * Zetad# / pi
CASE ELSE
0dd% = (k% MOD 2) = 1)
SELECT CASE odd%
CASE -1 ‘odd
IF k% =3 THEN
A# =2 /pi * (Zeta# + SIN(Zeta#) * COS(Zeta#))
ELSE
CosZeta# = COS(Zeta#)
FOR X% =2 TO k% -3 STEP 2
TX#=1
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FOR Y% =2 TO X% STEP 2
TXH=TXH#* Y%/ (Y% + 1)
NEXT Y%
TX# ="TX# * (COS{Zeta#)) ~ (X% + 1))
CosZeta# = CosZeta# + TX#
NEXT X%
A# =2/pi* (Zeta# + SIN(Zeta#) * CosZeta#)
END IF
CASE ELSE 'even
IF k% = 2 THEN
A# = SIN(Zela#)
ELSE
CosZeta# = |
FOR X% =1TOk% -3 STEP 2
TX# =1
FOR Y% =1 TO X% STEP 2
TXH#E=TX#* Y%/ (Y% + 1)
NEXT Y%
TX# = TX# * ((COS(Zeta#)) " (X% + 1))
CosZeta# = CosZeta# + TX#
NEXT X%
A# = SIN(Zeta#) * CosZeta#t
END IF
END SELECT
END SELECT
tprob# = 5 * (1 + A#)
END FUNCTION

FUNCTION ttest! (Varl(), Mean!, df%)

n% = UBOQUND(Var!)

sbar! = SMEAN!Var!())

sd! = SQR(SVariance!(Var!()))

ttest! = (xbar! - Mean!} / (sd! / SQR(n%))

df% =n%- 1

END FUNCTION

FUNCTION tunpair! (VAR11{). VARZY), Mean1!, Mean2!, df%)
‘tpair = two variance not equal

n1% = UBOUND(VARI!)

n2% = UBOUND{(VAR2!)

xbarl! = SMEAN!(VAR1!())

sbar2! = SMEAN!{(VAR2!()

Variancel! = SVarance!l (VAR 1))

Variance2! = SVariance!{ VAR2!())

Sp! = SQR((Variancel! / n1%) + (Variance2! / n2%))
teal! = ((xbarl! - xbar2!) - (Mean1! - Mean2!)) / Sp!
tunpair! = tcal!

df% = ((Variancel! / n1% + Variance2! /n2%) ~ 2) / (((Variancel! / nt%) ~ 2) / (n1% - 1y +
({Variance2! / n2%) ~ 2) / (n2% - 1))

'PRINT Variancel!. Variance2!

END FUNCTION



SUB UniformGen (Mean!, Variance!, Numvar¥%. Varl())
‘parameter Mean!=Mean of population
' Variance!=Variance of population
Numvar¥%=number of case
Var!()=Value of Data to return
Min! = Mean! - SQR(3) * SQR(Variance!)
Max! = Mean! + SQR(3} * SQR(Variance!)
Number% = 0
DO
RandomVar! = RND(1)
Z1' =Min! + {(Max! - Min!) * RandomVar!
Number% = Number% + 1
Var!(Number%) = Zi!
LOOP UNTIL Number% >= Numvar%
END SUB

L]

FUNCTION VVariance! (Var!())
M! = SMEANI!(Varl())
St=0
FOR Numbesr% = 1 TO UBOUND(Var!)
St= 8!+ (Var!(Number%) - M!) ~ 2
NEXT Number%o
VVariance! = St/ (UBOUND{Var!))
END FUNCTION

FUNCTION Zscore# (Z#)
' The formula used from Abramowiiz & Stegun {1972} fornula 2

IF Z# >=-14.14 AND Z# <= 14.14 THEN
Y# = (T0T1067812#) * Z#

ELSE
Y# =10

END IF

A1# = 7.052307839999999D-02

A24 = 04228201234

A3# = 00927052724

Ad# = 00015201434

AS# = 00027656724

A6# = 00004306384

Zscore# = 1 - 5% (1 + AL#* YH+ AZE* (Y2 2) + A3H * (YHA3)+ Ad# * (YH A 4) + ASH * (V#

n Sy + AGH * (YH 7 6)) A (-16)

END FUNCTION
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TUunsus 4 B-TEST.BAS

DECLARE FUNCTION Expect3# (a#, b#, d%, VarXk!())
DECLARE FUNCTION Expect1# (a#. b#, d%. VarXk!(), SumXk!. SumXkSqr!)
DECLARE FUNCTION Power# (a%,. ct)
DECLARE FUNCTION Expect2# (a#. b#. d%, VarXk!())
DECLARE FUNCTION JBNormal! (Delta!, SumXkSqr!, SumXk!, VarXk!(})
DECLARE FUNCTION PNormal! {Delta!, SumXkSqr!, SumXk!, VarXk!())
DECLARE FUNCTION JBUniFrm! (Delta!, VarXk!())
DECLARE FUNCTION PUniFrm! (Delta!, VarxXk!(). IBYH
DECLARE FUNCTION JBDbIExp! (Delta!, VarXk!())
DECLARE FUNCTION PDbIExp! (Delta!, VarXk!(). IBY)
DECLARE SUB PosSkewGen (Mean!. Variance!, Numvar¥s, Varl())
DECLARE SUB RRT (Order& . round%, No1%. No2%)
DECLARE SUB CutRnD {No%)
DECLARE FUNCTION VVariance! (Var!())
DECLARE FUNCTION RandInt% (lower%, Upperdo)
DECLARE SUB QuickSort (Low%. High%, SortArmay!())
DECLARE SUB UniformGen (Mean!, Variance!, Numvar%, Varl())
DECLARE SUB DoubleExpGen (Mean!, Vanance!, Numvar%, Varl())
DECLARE FUNCTION Skewness! (Var!(), Mean!. Sigmal)
DECLARE FUNCTION Kurtosis! (Var!{). Mean!. Sigma!)
DECLARE FUNCTION SMEAN! (Var!(})
DECLARE FUNCTION SVariance! (Varl!())
DECLARE SUB NormalGen (Mcan!, Variance!, Numvar%, Var!())
DECLARE SUB FindXk (VarA!(). VarB!(). VarXk!(). SumXk!, SumXkSqr!)
Pk kkk ok ko Rk ok okok ok Bavsiaﬂ TCSI FRkdkckkkkkkkkRRE
'$SDYNAMIC
TYPE XX
a ASSTRING * 5
b AS STRING * 3
¢ ASSTRING *2
END TYPE
DIM SHARED TT AS XX
CONST pi =3.141593
DIM Varl¥1). Var2!(1}, Var3¥(1). Vard!(1), Var3t(1l), Xki(1), memAmay#(1. 1)
CLS
PRINT "Do vou want to print on (P) Printer (F) File B-test. OUT (M) Monitor (S) Stop™”
PP$ = INPUTS$(1)
SELECT CASE UCASES$(PP3)
CASE "p"
OPEN "Q". #2_"LPT1:"
WIDTH #2. 235
GOSUB PrintTtest
CLOSE #2
CASE "F"
OPEN "O". #2_ "B-test.QUT"
WIDTH #2. 255
GOSUB PrintTiest
CLOSE #2
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CASE "M"
GOSUB PrintTiest
CASE "S"
CASE ELSE
END SELECT
CLOSE
END
Print Ttest;
CLS
DO
INPUT "You want to run in Level 1 or 2 *; Level%
LOOP UNTIL Level% =1 OR Level% =2
Lno% =0
GOSUB Header
'VIEW PRINT 8 TO 25
OPEN "I". #1. "THES.DAT"
DO WHILE NOT EOF(1)
Sum03! = 0; SumO1! =0
P7505! = 0: P1005! = 0: P15051 =0
P7501! = 0; P1001! =0: P1501! =0
LINE INPUT #1, NN$
Order& = VAL{LEFT$(NNS, 2)
Popl% = VAL(MID$(NN$, 3. 1))
Pop2% = VAL(MIDS$(NNS. 4. 1))
ni% = VAL(MID$(NNS. 5. 2))
n2% = VAL(MID$(NNS. 7. 2))
Meanl! = VAL(MID$(NNS. 9. 5))
Mean2! = VAL(MIDS$(NNS. 14, 5))
VI = VAL(MIDS(NNS, 19, 51
V2! = VAL(MIDS(NNS, 24. 5))
GOSUB Bayvtest
LOOP
VIEW PRINT 1 TO 25
RETURN
Bavtest:
fdp% =0
FOR round% = 1 TO 1000
RRT Order&. round%, Nol%, No2%
REDIM Varl!(n1%), Var2!(n2%), Var3!{n1%), Vard{(n1%). Var5!{nl%)
RANDOMIZE round%
CutRnD Nol%
SELECT CASE Popl%
CASE 1
NormalGen Meani!. V1!, nl%, Varl!()
CASE 2
DoubleExpGen Meanl!, V1!, nl%, Varl!()
CASE 3
UniformGen Meanl!, V1! n1%, Varl!()
CASE 4
PosSkewGen Meanl!, V1! nl%, Varl!()
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CASE ELSE
END SELECT
YV =SQR{VI!/ nl%) + (V2! / n2%))
FOR kk% =1 TOnl%
Var3!(kk%) = (.75) * VV! + Varl {(kk%)
Vard!l(kk%) = (11) * VV! + Varl !(kk%)
Var3!(kk%) = (L.3) * VVI + Varl {(kk%)
NEXT kk%
RANDOMIZE (1600 + round%)
CutRnD No2%
SELECT CASE Pop2%
CASE |
NormalGen Mean2!, V2! n2%. Var2!()
CASE 2
DoubleExpGen Mean2!. V2!, n2%, Var2!()
CASE 3
UniformGen Mean2!, V2! n2%. Var2}()
CASE 4
PosSkewGen Meanl!, V2! 02%. Var2!()
CASE ELSE
END SELECT

n% =ni% * n2%
IF Level% = | THEN
IF Pop1% = 4 THEN
PopPosterior’ = 1
ELSE
PopPosterior? = Pop 1%
END IF
ELSE
IF Pop2% = 4 THEN
PopPosterior% = |
ELSE
PopPosterior% = Pop2%
END IF
END IF
SELECT CASE PopPosterior®
CASE 1
REDIM VarXk!(nl1% * n2%)
FindXk Varl!(). Var21(). VarXk!(). SumXk!. SumXkSqr!
POT = Expect 1#(44, -4#, 25. VarXk!(), SumXk!. SumXkSqr!)
IF PO! >=(1.96 * VV1) THEN
Sum03! = Sum5! + 1
END IF
[F PO! >= (2.58 * VV!) THEN
SumQ1! = SumO1t + 1
END IF
REDIM VarXk¥nt% * n2%)
FindXk Var3!(), Var2!(), VarXk!(), SumXk!, SumXkSqr!
PO = Expect1#(4#, 4#, 25, VarXk!(), SumXk!, SumXkSqrt)
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IF PO! >=(1.96 * VVI) THEN
P75051 = P7505! + 1
END [F
IF PO! >= (2,58 * VV1) THEN
P75011 = P75011 + |
END IF
REDIM VarXk!(nl% * n2%)
FindXk Var4!(). Var2l(). VarXk!(). SumXk!. SumXkSqr!
PO! = Expect I#(4#, -4#. 25. VarXk!(). SumXk!. SumXkSqr!}
[F PO! >=(1.96 * VV!) THEN
PL1OO5! = P1OOS! + 1
END IF
IF PO! >= (2.58 * VVI) THEN
P1OOI! =PlOOIT + ]
END IF
REDIM VarXk!(n[% * n2%)
FindXk Var51(), Var2!(), VarXk!(). SumXk!. SumXkSqr!
PO! = Expect 1#(4#, -4#, 25, VarXk!(). SumXk!. SumXkSqr!)
IF PO >= (1,96 * VV!} THEN
P1505! = P1505! + 1
END IF
IF PO! >= (2.58 * VV!) THEN
PI1501! = P1301! + 1
END IF
CASE 2
REDIM VarXk!(n1% * n2%)
FindXk Varl!(), Var2!(), VarXk!(). SumXk!. SumXkSqr!
P01 = Expect2#(4#. -4#, 25, VarXk!())
IF PO! >=(2.12 * VV!) THEN
Sum03! = Sum05! + 1
END IF
[F PO! >=(3.28 * VV!) THEN
SumQi! = Sum01! + 1
END IF
REDIM VarXk!{{n1% * n2%)
FindXk Var3!(), Var2!(). VarXk!(), SumXk!. SumXkSqr!
PO! = Expect2#(4#. -4#. 25, VarXk!())
[F PO! >=(2.12 * VV!) THEN
P75031 = P7505! + |
END IF
IF PO! >= (3.28 * VV!) THEN
P7501! = P75011 + |
END IF
REDIM VarXk!(nl% * n2%)
FindXk Vard1(). Var2!(). VarXk!(). SumXk!. SumXkSqr!
PO! = Expect2#(4#, 44, 25. VarXk!())
IF PO! >= (212 * VV!) THEN
PLOOS! = P1005! + |
END IF
fF PO! >=(3.28 * VV!) THEN
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PIOOLT = P1OOILT + |
END IF
REDIM VarXkWnl1% * n2%)
FindXk Var3!(). Var2!(). VarXk'(). SumXk!. SumXkSqr!
PO! = Expect2#(4#. -44. 25, VarXk1())
IF POt >=(2.12 * VV!) THEN
P13051 = P13051 + |
END IF
{F PO! >=(3.28 * VV!} THEN
PI1501!' =P15011 + |
END [F
CASE 3
REDIM VarXk!(n1% * n2%)
FindXk Varl!(}, Var2!1(). Varxk!'(), SumXxk!. SumXkSqr!
QuickSort 1. UBOUND(VarXk!), VarXk!()
PO! = Expect3#(44. 44, 25, VarXk!())
IF PO! >= (1.65 * VV1) THEN
Sum05! = Sum0s! + 1
END IF
[F P! >=(1.71 * VV!) THEN
SumO1! = SumQ!! + 1
END IF
REDIM VarXk!{ni1% * n2%)
FindXk Var3!(). Var2!(). VarXk!(). SumXk!. SumXkSqr!
QuickSort I, UBOUND(VarXk!), VarXk!()
PO! = Expect3#(44, -4#. 25, VarXk!(})
[F PO! >=(1.65 * VV!) THEN
P75031 = P7505! + 1
END IF
IF PO! >=(1.71 * VV!} THEN
P7501t = P7501! + |
END IF
REDIM VarXk!(n1% * n2%)
FindXk Vard!(), Var21(), VarXk!(). SumXk!. SumXkSqr!
QuickSort 1. UBOUND{VarXk!), VarXk!()
PO! = Expect3#(4#. -4#. 25. VarXk!())
[F PO! >= (1.65 * VV!} THEN
P10G3! = P100O5! + 1
END IF
[F PO! >=(1.71 * VVI) THEN
P10GH = P10 + 1
END [F
REDIM VarXk!{n1% * n2%)
FindXk Var5!(). Var2!(). VarXk!(). SumXKk!. SumXkSqr!
QuickSort 1, UBOUND{VarXk!). VarXk!()
PO = Expect3#(4#. -4#. 25, VarXk!(})
[F PO! >= (1.65 * VVI) THEN
P15051 =P15051 + 1
END IF
IF POt >=(1.71 * VV!) THEN



101

BI501! = PI50O1! + |
END [F
CASE ELSE
END SELECT
NEXT round%
PRINT USING "## ": Order&:
SELECT CASE Popl1%
CASE 1
PRINT “"Normal";
CASE 2
PRINT "Double Exponential";
CASE 3
PRINT "Uniform":
CASE 4
PRINT "Positive Skewness";
CASE ELSE
END SELECT
PRINT TAB(23); USING "#.#4#": Meanl!;
PRINT TAB(33); USING "## ##"; VI1!;
PRINT TAB(41); USING "##"; nl1%;
PRINT TAB(43). "
SELECT CASE PopPosterior%
CASE 1
PRINT "Normal";
CASE 2
PRINT "Doublc Exponential”:
CASE 3
PRINT "Uniform":
CASE ELSE
END SELECT
PRINT TAB(45 + 17); USING "### ##": (Sum05! / 1000);
PRINT TAB(58 + 17). USING "# ", (P7505! / 1000):
PRINT TAB(67 + 17), USING "#.##H" (P1005! / 1000);
PRINT TAB{76 + 17); USING "#.###"; (P1505! / 1000)
PRINT TAB(6):
SELECT CASE Pop2%
CASE 1
PRINT "Normal";
CASE 2
PRINT "Double Exponential™;
CASE 3
PRINT "Uniform™;
CASE 4
PRINT "Positive Skewness";
CASE ELSE
END SELECT
PRINT TAB(25); USING "#.##"; Mean2!;
PRINT TAB(33): USING "##.##": V2!:
PRINT TAB(41); USING "##"; n2%;
PRINT TAB(45 + 17);, USING "### ##": (Sum01t / 1000);
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PRINT TAB(58 + 17); USING "#.4###"; (P7501! / 1000):
PRINT TAB(67 + 17); USING "#.##": (P1001! / 1000):
PRINT TAB(76 + 17), USING "#.###". (P1501! / 1000)
SELECT CASE UCASES$(PP$)
CASE "P". "F"
PRINT #2, USING "## ": Order&;
SELECT CASE Popl1%
CASE 1
PRINT #2, "Normal";
CASE 2
PRINT #2, "Double Exponential®;
CASE 3
PRINT #2. "Uniform";
CASE 4
PRINT "Positive Skewness":
CASE ELSE
END SELECT
PRINT #2. TAB{(25), USING "#.##". Meanl!:
PRINT #2, TAB(33); USING "##.##", V11,
PRINT #2, TAB(41); USING "##": n1%:;
PRINT #2, TAB(45). "":
SELECT CASE PopPosterior¥
CASE 1
PRINT #2, "Normal™;
CASE 2
PRINT #2, "Double Exponential":
CASE 3
PRINT #2. "Uniform";
CASE ELSE
END SELECT
PRINT #2. TAB(45 + 17y, USING "### ###"; (SumO5! / 1000):
PRINT #2, TAB(58 + 17). USING "# ###"; (P7505! / 1000):
PRINT #2, TAB(67 + 17); USING "#.###"; (P1005! / 1000);
PRINT #2, TAB(76 + 17). USING "#.###"; (P1505! / 1000)
PRINT #2, TAB(6):
SELECT CASE Pop2%
CASE 1
PRINT #2. "Normal";
CASE 2
PRINT #2. "Double Exponential":
CASE 3
PRINT #2, "Uniform":
CASE 4
PRINT "Positive Skewness":
CASE ELSE
END SELECT
PRINT #2. TAB(25). USING "#.#4"; Mean2!:
PRINT #2. TAB(33); USING "## ##". V2.
PRINT #2, TAB(41), USING "##"; n2%:
PRINT #2, TAB(45 + 17); USING "### ###"; (SumO1! / 1000):
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PRINT #2. TAB(58 + 17); USING "###" (P7501! / [000):
PRINT #2. TAB(67 + 17); USING "#.##4" (P1001! / 1000):
PRINT #2, TAB(76 + 17); USING "#.##5"; (P1501! / 1000)
Lno% = Lno% + 2
IF Lno% >= 53 THEN

Lno% =0

PRINT #2.

PRINT #2, CHRS$(12)
GOSUB Header
END iF
CASE ELSE
END SELECT
RETURN

Header:
PRINT "TABLE : Baysian-test "
PRINT

L]

— S —— | |

PRINT " Type | Error  Power of Test "

PRINT "No. Population [ Mean Variance n Poterior distri. Sig .05 0.75sd 1.00sd 1.50sd"
PRINT "  Population I Mean Variance Sig .01  Sig.05 Sig.05 Sig.05"
PRINT ™ Sig.01 SIg.01 Sig.ol"

PRINT

SELECT CASE UCASES(PP$)

CASE IIP". IIF"
PRINT #2, "TABLE : Baysian-test "
PRINT #2,

T — "

PRINT #2. " Typel Emor  Power of Test "

PRINT #2. "No. Population | Mean Variance n Poterior distri. Sig .05  0.75sd 1.00sd
1.50sd"

PRINT #2. " Population I  Mean Variance Sig .01  Sig.05 Sig.05 Sig.05"

PRINT #2, " Sig01 SIgo1 Sig.0l"

PRINT #2.

CASE ELSE
END SELECT
RETURN
END

REM $STATIC
SUB CutRnD (No%)
FOR i%=1TO (No% - 1)
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RR! = RND(1)
NEXT i%
END SUB

SUB DoubleExpGen (Mean!, Variance!, Numvar%, Vart())
‘parameter Mean!=Mean of population
' Vanance!=Variance of population
Numvar¥=number of case
Var!()=Value of Data to return
number% =0
DO
RandomVar! = RND(1)
Z1! = Mean! - (SQR(Variance!) * LOG(RandomVar!)) / SQR(2)
number% = number% + 1
Var!(number%) = Z1!
IF aumber% >= Numvar% THEN EXIT DO
RandomVar! = RND(1)
Z2! = Mean! + (SQR(Variance!) * LOG(RandomVar!)) / SQR(2)
number%e = number% + }
Var!(number%) = Z2!
IF number% >= Numvar® THEN EXIT DO
LOOP

END SUB

FUNCTION Expect1# (a#, b#, d%, VarXk!(), SumXk!, SumXkSqr!)

Etm# =0

n% = UBOQUND(VarXk!)

REDIM memArrav#(d%. 2)

wit = a#f - b#

w# = wi [ d%: hwidth# = w# / 2

count% = 1

=0

DO
Delta# = bt + (w# * count% - hwidth#)
c#=0
FOR i%=1TO n%

meandiff# = SumXkSqr! - (2 * Delta# * SumXk!) + (n% * Delta# ~ 2)
ot = c# + meandiff#

NEXT i%
number% = n%
cH=n%* 10/ c#
meandiff# = Powerf(number% / 2, c#)
i# = j# + (meandiff# * w#)
memArray#(count%., 1) = meandiff#
memArray#(count%, 2) = Delta#
count% = count% + 1

LOOP UNTIL count% > d%

jE=1/j#

count% = 1



DO
Etm# = Etm# + (j# * memArray#(count%, 1) ¥ memArray#(couni%, 2) * w#)
couni% = count% + |
LOOP UNTIL count% > d%
Expect1# = Etm#
END FUNCTION

FUNCTION Expect2# (a#, b#, d%, VarXk!())

Etm# =0

% = UBOUND(VarXk!)

REDIM memArray#(d%. 2)

wi# = a# - b#

wi = wit [ d%: hwidth# = w# /2

count% =1

#=0

DO
Delta# = b# + (w# * count% - hwidth#)
cH=0
FOR i%=1TOn%

meandiff# = ABS(VarXk!(i%) - Delta#)
c# = c# + meandifT#

NEXT i%
number% = n%
cH=n%%*10/ch
meandift¥# = Power#(number®%. c#)
j# =j# + (meandiff# * w#)
memArray#{count%, 1) = meandiff#
memArray#{count%, 2) = Delta#
count% = count% + 1

LOOP UNTIL count% > d%

jHE=1/j#

count% = |

DO
Etm# = Eum# + (j# * memArray#(count%, 1) * memAmay#(count%, 2) * wi)
count% = count% + 1

LOOP UNTIL count% > d%

PRINT USING "## ##HHHHEHEHHHHHE . Etmd#

Expec2# = Etm#

END FUNCTION

FUNCTION Expect3# (a#, b#. d%. VarXk!())
Etm# = (
n% = UBOUND(VarxXk!)
REDIM memArmay#(d%., 2)
w# = a# - b#
w# = wi [ %: hwidth# = w# /2
count% = 1
j#=0
DO
Delta# = b# + (w# * count% - hwidth#)
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c# = (VarXk!(n%) - VarXk!(1))/ 2 + ABS((VarXk!(n%) + VarXki(1)) / 2 + Delta#)
number% = n%
cH=n%* 10/cH
meandiff¥# = Powerd(number% * 023, ¢#)
J# = j# + (meandiff# * w#)
memAmray#(count%. 1) = meandiff#
memArray#(count%, 2) = Delta#
count% = count% + 1

LOOP UNTIL count% > d%

j#E=11)#

count% = 1

DO
Etm# = Eim# + (j# * memAmay#(count%, 1) * memArray#(count%, 2) * w#)
count% = count% + |

LOOP UNTIL count% > d%

Expect3# = Etm#

END FUNCTION

SUB FindXk (VarA!(). VarB!(), VarXk!(), SumXk!, SumXkSqr!)
SumXk! = 0: SumXkSqr! =0
n1% = UBOUND(VarA!)
n2% = UBOUND(VarB!)
FOR i% =1 TO nl%
FOR j% =1 TO n2%
VarXk!((i% - 1) * n2% + j%) = VarAl(i%) - VarB!{(j%)
SumXk! = SumXk! + VarXk!((i% - 1) * n2% + j%)
SumXkSqgr! = SumXkSqr! + ((VarXk!((i% - 1) * n2% + j%)) "~ 2)
PRINT USING "## " i%,; 1%: ((i% - 1) * n2% + J%):
‘PRINT USING "#.##4# #it## ", VarAl(i%). VarB{(J%); VarXk!((i% - 1) * n2% + J%):
SumXk!. SumXkSqr!
NEXT j%
NEXT i%
END SUB

FUNCTION JBDbIExp! (Delta!, VarXk!(})
n% = UBOUND(VarXk!}
meandifft = 0
FOR ii% =1 TO n%
meandiff! = meandiff! + ABS(VarXk!(ii%) - Delta!)
NEXT ii%
IJBDbIExp! = meandiff! ~ (-n%)
END FUNCTION

FUNCTION JBNormal! (Delta!, SumXkSqr!, SumXk!, VarXk!())

n% = UBOUND(VarXk!)

JBNormal! = (SumXkSqr! - 2 ¥ SumXk! * Delta! + n% * (Delta! * 2)) * (-n%/ 2)
END FUNCTION

FUNCTION JBUniFrm! (Delta!, VarXk!())
n% = UBOUND(VarXk!)
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m! = (VarXk!(n%) + VarXk!(1)) /2

hl = (VarXk!(n%) - VarXk!(1)) / 2

JBUniFrm! = (h! + ABS(m! + Deltat)) * (-.0235 * n%)
END FUNCTION

FUNCTION Kurtosis! {Var!(), Mean!. Sigma!)
Kurl =0
FOR number% = | TO UBOUND(Var!)
Kur! = Kur! + {(Var!(number%) - Mean!) * 4
NEXT number%
Kurtosis! = Kur! / (UBOUND(Var!) * (Sigma! ~ 4))
END FUNCTION

' Sub Routine for Genteration of Normal Distribution By Box & Muller method
' MEAN! : Mean of Normal Distribution
'VARIANCE! : Variance of Normal Distribution
' Randomvarl! : Random variable no. |
' Randomvar2! : Random vartable no.2
'Z11LZ2!  : Normal Random variables
' Store variabes = VARI()
' Number o variabe = Numvar%
SUB NormalGen (Mean!, Variance!, Numvar%. Var!())
number¥ = 0
30)
RandomVarl! = RND(1)
RandomVar2! = RND(1)
Z1! = Mean! + SQR(-2 * LOG(RandomVarl!)) * (COS(2 * pi * RandomVar2!)) * S0R
(Variance!)
number’s = number% + |
Var!(number%) = Z 1!
[F number® >= Numvar% THEN EXIT DO
Z21 = Mean! + SQR(-2 * LOG(RandomVarl1)) * (SIN(2 * pi * RandomVar2!)) * SQR(Variance!)
number% = number® + 1
Var!(number%) = Z2!
IF number% »>= Numvar% THEN EXIT DO
LOOP
END SUB

FUNCTION PDblExp! (Deltat, VarXk!(). JB!)
n% = UBOQUND(VarXk!}
meandiff! = 0
FOR ii% =1 TO n%
meandiff! = meandiff! + ABS(VarXk!(ii%) - Delta!)
NEXT ii%
PDbIExp! = (JB! ~ (-1)) * Delta! * (meandifft » (-n%))

END FUNCTION

FUNCTION PNormai! (Delta!, SumXkSqr!, SumXk!_ VarXk!())
0% = UBOUND(VarXk!)
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PNormal! = Delta! * (SumXkSqr! - 2 * SumXk! * Delta! + n% * (Deha! * 20~ (-n% / )
END FUNCTION

SUB PosSkewGen (Mean!. Variance!. Numvar%. Var!())
‘parameter Mean!=Mean of population
' Variance!=Variance of population
Numvar%=number of case
! Varl()=Value of Data to return
NormalGen Mean!. Variance!. Numvar%, Var!()
Max% = UBOUND{Var!)
"TransForm Normal to Posistive Skewness Distribution
'Funct y=-0.3268+1.1605096 1 x+0.2909708x2-0.0886191x3
FOR i% =1 TO Max%
X! = Varl(i%)}
Varl(i%) = -.3268 + (1.16030961# * X!}y + (. 2909708# * (X! 21 - (8.861910000000001D-02 *
(Xt~3)
NEXT i%
END SUB

FUNCTION Power# (a%. c#)
d# =1
DO
pt=1
it = c#
[F a% =1 THEN
d# = d# * c#
a%=a%-1
ELSE
DO WHILE (p% * 2 <= a%)
= r# * r#
p% =p% *2
LOOP
d#f = d# * i
a% =a% - p%
END IF
LOOP UNTIL a% =0
Power# = d#
END FUNCTION

FUNCTION PUniFrm! (Delta!, VarXk!(), JB!)

n% = UBOUND(VarXk!

m! = (VarXk!(n%) + VarXk(1) /2

h! = (VarXk!(n%) - VarXk!(1)) /2

PUniFrm! = (JB! ~ (-1)) * (Delta!) * ((h! + ABS(m! + Deltal)) » (-.023 * n%))
END FUNCTION

SUB QuickSort (Low%. High%, SortArrav!())

[F Low% < High% THEN
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" Only two clements in this subdivision: swap them if they are out of
*order. then end recursive calls:
IF High% - Low% = | THEN
[F SortAmay!(Low%) > SortArray!(High%) THEN
SWAP SortAmayv!(Low%). SortAmay!(High%)
END IF :
ELSE

' Pick a pivot clement at random. then move it 1o the end;
RandIndex = RandInt®(Low%. High%)

SWAP SortArray!(High%), SortArray!(RandIndex)
Partition! = SortArrav!(High%)

DO

" Move in from both sides towards the pivot element:

i% = Low%: j% = High%

DO WHILE (i% < j%) AND (SortArray!(i%) <= Partition!)
% =i%+1

LOOP

DO WHILE (j% > i%) AND (SortArray!(j%) == Partition!)
1% =% 1

LOOP

" If we haven'l reached the pivot element. it means that two
" clements on either side are out of order. so swap them:
{F i% < j% THEN
SWAP SortArray(i%). SortAmay!(j%)
END [F
LOOP WHILE i% < j%

' Move the pivot element back to its proper place in the amray;
SWAP SortArray(i%]). SortArray(High%)

" Recursively call the QuickSort procedure (pass the smaller

" subdivision first to use less stack space):

IF {(i% - Low%) < (High% - i%) THEN
QuickSort Low%. i% - 1. SortAray!()
QuickSont i% + 1, High%, SortArray!()

ELSE
QuickSort i% + 1. High%. SortArray!()
QuickSort Low%. i% - 1. SortArmav!()

END IF

END IF
END IF

END SUB
FUNCTION Randint% (lower%. Upper%) STATIC

Randint% = INT(RND * (Upper% - lower% + 1)) + lower%
END FUNCTION
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SUB RRT (Order&. round%. No1%. No2%)
FileNo% = FREEFILE

OPEN "R". #FileNo%. "STRT.RND". LEN(TT)
Record& = (Order& - 1) * 1000 + round%
GET #FileNo%, Record&. TT

Nol% = VAL(TT.a)

N02% = VAL(TT.b}

CLOSE #FileNo%

END SUB

FUNCTION Skewness! (Var!(). Mcan!, Sigma!)
SKi=0
FOR number% = 1 TO UBOUND(Var!)
SK! = SK! + (Var/{numbcr%) - Mean!) ~ 3
NEXT number%
Skewaess! = SK! / {UBOQUND{Var!) * (Sigmat * 3))
END FUNCTION

FUNCTION SMEAN! (Var!())
m!=0
FOR number% = 1 TO UBOUND{Varl)
m! = m! + Vart(number?)
NEXT number¥%
SMEAN! = m! / UBOUND{Var!)
END FUNCTION

FUNCTION SVariancet (Var!{))
m! = SMEANI(Varl{}
St=0
FOR number% = 1 TO UBOQUND(Var!)
St = 8! + (Varl{number%) - m!) » 2
NEXT number%
SVariance! = S! / (UBOUND(Varly - 1)
END FUNCTION

SUB TestRandom (Numvar%. NoClass%, Chisquare!)
REDIM Varl(1 TO Numvar%). ObsFrq%(1 TO NoClass%). Upperbound!(1 TO NoClass%)
FOR i% = 1 TO Numvar%

Varl{i%) = INT(RND(1) * 10000001}
NEXT i%
QuickSort 1. Numvar%. Var!{)
ClassSize! = (Varl(Numvar%e) - Var!(1)) / NoClass%
FOR i% = 1 TO NoClass%

Upperbound!(i%) = Var!(1) + i% ¥ ClassSize!
NEXT i%
FOR i% = 1 TO Numvar%

%=1

DO WHILE Vark(i%) > Upperbound!(j%)

jYo=i%+1
LOOP
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ObsFrq%(j%) = QbsFrq%{j%) + 1
NEXT i%
ExpectedFrq! = Numvar% / NoClass%
Chisquare! =0
FOR j% = 1 TO NoClass%
PRINT ObsFrq%e(j%). Expectedfrq!.
Chisquare! = Chisquare! + (((ObsFrq%(j%) - ExpectedFrq!) * 2) / ExpectedFrq!)
PRINT ((ObsFrq%(j%) - ExpectedFrq!) » 2) / ExpectedFrq!
NEXT j%
PRINT Chisquare!
END SUB

SUB UniformGen (Mean!, Variance!, Numvar%, Var!())
‘parameter Mean!=Mean of population
! Variance!=Variance of population
Numvar®%=number of case
Var!{()=Value of Data to return
Min! = Mean! - SQR(3) * SQR(Variance!)
Max! = Mean! + SQR(3) * SQR(Variance!)
number% = 0
DO
RandomVar! = RND(1)
Z1! = Min! + (Max! - Min!) * Random Var!
number?s = number% + 1
Var!l(number%) = Z1!
LOOP UNTIL number% >= Numvar%
END SUB

FUNCTION VVariance! (Varl{))
m! = SMEAN{(Var!())
St=0Q
FOR number% = 1 TO UBOUND(Var!)
St = 8! + (Var!(number%) - m!) ~ 2
NEXT number%
VVariance! = §! / (UBOUND(Var!))
END FUNCTION
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