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C ------------------------------------------------------------------------------------------------------------------------------ --
c  SET DIMENTION
c ---------------------------------------------------- ------------------------------------------------------------------------------------------------------------

D I  M E N T  I ON X ( 9 0 0 ) , Y ( 9 0 0 ) , X P I  1 ( 9 , 1 0 0 ) , X P I  2 ( 9 , 1 0 0 ) ,
*WSUM1( 9 ) 1 พ ร U M 2 ( 9 ) , W B A R 1 ( 9 , 1 ) , WBAR2<9 .  1 ) , H ( 1 0 0 ) , W ( 1 0 0 ) ,  
* P R O B ( 9 0 0 ) 1BDATA1( 9 0 0 ) , B D A T A 2 ( 9 0 0 ) . B O O T H  9 , 1 0 0 ) ,
* B 0 0 T 2 ( 9 , 1 0 0 ) ,  B ร U M 1 ( 9 ) , B S U M 2 ( 9 ) , B B A R 1 ( 9 , 1 ) , B B A R 2 < 9 , 1 ) 1
* D 1 F F ( 9 0 0 ) , P O P ( 9 0 1 ) , B H 1 ( 1 0 0 ) , B H 2 ( 1 0 0 )

c ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
c  D O U B L E  P R E C I S I O N
c ----------------------------------------------------------------------------------------------------------------------------------------------- -----------------

D O U B L E  P R E C I S I O N  s  p ( 9 , 9  ) , s  J  1 ( 9 , 9  ) ,  ร 1 ( 9 , 9  ) , S 2  ( 9 , 9  ) , 
* X 1 S U B 3 ( 9 , 1 0 0 ) 1 X 2 S U B 3 ( 9 , 1 0 0 ) , X 1 S U B 1 ( 1 0 0 , 9 ) , X 2 S U B 1 ( 1 0 0 , 9 ) ,  
* W A D D W ( 9 ,  1 ) 1 พ ร U B W ( 9 ,  1 ) , W 1 ( 9 , 1 ) , พ 2 ( 1 ,  1 ) , O P ( 1 , 9 ) ,
* X P I ( 9 , 1 ) , X T R A N ( 1 , 9 )  1 พ ร พ T R ( 1 , 9 ) , RR 1 ( 9 ,  1 ) , R R 2 ( 1 , 1 ) ,  
* X 1 A X 2 J ( 9 , 1 0 0 ) , X 1 S X 2 J ( 9 1 1 0 0 ) , x s 1 2 ( 9 , 1 ) ,
* U 1 ( 9 , 1 0 0 ) , U U 1 ( 9 , 1 ) , U U 2 ( 1 , 9 )
* B 1 ( 1 , 9 ) , B 2 ( 9 , 9 ) , B 3 ( 9 , 9 ) , B 4 ( 1 , 1 ) , B 5 ( 9 , 9 ) , B 6 ( 9 , 9 ) ,
* C 1 ( 9 , 1 ) , C 2 ( 9 , 1 0 0 ) ,
* C T R A N ( 1 0 0 , 9 ) . พ ร T A R ( 1 , 1 ) , C T ( 1 , 9 ) , F 1 ( 9 , 1 ) , F 2 ( 1 , 9 ) , F 4 ( 1 , 1 ) ,  
* F 6 (  1 , 1 ) , O N E M U E ( 9 ,  1 ) , B 1 S U B 3 ( 9 , 1 0 0 ) , B 2 S U B 3 ( 9 , 1 0 0 ) ,  
* B 1 S U B 1 ( 1 0 0 , 9 ) , B 2 S U B 1 ( 1 0 0 , 9 ) , S S 1 ( 9 , 9 ) , S S 2 ( 9 , 9 ) , S S P ( 9 , 9 ) ,  
* B S U B B ( 9 , 1 ) , B A D D B ( 9 , 1 ) , B W 1 ( 9 , 1 ) , B T R 1 ( 1 , 9 ) , B T R 2 ( 1 , 9 ) ,
* B 1 พ 3 (  1 , 1 )  , B 2 พ 3 (  1 , 1 ) , B P I ( 9 , 1 ) B X P I ( 9 , 1 )

c -------------------------------------------------------------------------------------------------------------------------------------------------------------------
R E A L  N O R MA L  
R E A L  S Q M E A N
COMMON / S E E D / I X / S E L E C T / K K
A L P H A  =  2 . 0
I X  =  9 7 3 2 5 3
KK = 0
I P  =  9
NK =  1 0 0
N =  N K * - 1 p
G G 6  =  N K + N K - 3 . 0
G G 2 ( N K + N K - 2 . 0
G G 4  =  N K / ( N K - 1 , 0 ) * G G 2 )
RMS E =  0 . 0  
D M S E  =  0 . 0
UMSE 0 . 0



1 1 3

B M S E  = 0 . 0  
DMEAM = 0 . 0  
ร I GMA =  1 . 0  
I R O U N D  = 1 0 0  
DO 8 0 3  1 =  1 , I p

O N E M U E ( 1 , 1 )  =  0 . 0  
8 0 3  C O N T I N U E

W R 1 T E C 6 , 1 0 1 ) D M E A N 2
1 0 1  F O R M A T C 2 X , • = = = = = =  D M E A N 2  = D E L T A  =  = = =  =  = ' , 5 X , F  1 0 . 4 )

W R I T E ( ธ ,  1 2 1 ) 1 p
1 2 1  F O R M A T ( 2 X , ’ = = =  I N D E P E N D E N T  V A R I A B L E  , I P  = = = * , 5 X , I 5 )  

W R I T E C 6 , 1 4 1 ) N K
1 4 1  F O R M A T ( 2 X , '  = = = = = =  N O .  OF S A MP L E  = = = = = =  * , 5 X , I 5 )

c -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

c  G E N E R A T E  DA T A  X a  Y
c  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

DO 2 0 0 0  M =  1 ,  I R O U N D  
DO 1 0  J 3  = 1 , N 
A 1 = N O R M A L ( D M E A N , ร I G M A )
X ( ช  3 )  = A l

1 0  C O N T I N U E

DO 1 1  ช 4  =  1 , N K
C A L L  S P E C N ( D M E A N 2 , ร I G M A , A 2 )
Y ( ช  4 )  = A 2

1 1  C O N T I N U E
DO 1 2  ช ร  = N K + 1  , N
A 2  = N O R M A L ( D M E A N , ร I G MA )
Y ( ช ร )  =  A 2

1 2  C O N T I N U E



R -  METHOD

1 1 = 1
DO 5 1 3  =  1 , I P
DO 5 1 2  =  1 , NK

X P I  1 (  I 3 ,  1 2 )  =  X ( I 1 )
X P I  2 ( 1 3 , 1 2 )  =  Y < I  1 )
I l  =  I 1 +  1 

5 C O N T I N U E
DO 3 0  1 5  =  1 ,  I P

W S U M 1 c  I 5 )  =  0 . 0  
พ ร บ M 2 ( 1 5 )  =  0 . 0  

DO 3 0  1 4  =  1 , N K
พ ร  U M 1 ( 1 5 )  =  E S  U M 1 ( 1 5 )  +  X P I  1< 1 5 ,  1 4 )
พ ร  U M 2 ( 1 5 )  = พ ร  U M 2 ( I 5 )  +  X P I 2 ( I 5 , I 4 )

3 0  C O N T I N U E
DO 3 3  I =  1 , I p

WE A R  1 ( 1 , 1 )  =  0 . 0  
พ B A R 2 ( 1 , 1 )  =  0 . 0  
W S U B W C 1 , 1 )  = 0 . 0  
W A D D W ( 1 , 1 )  =  0 . 0  
W S W T R C 1 , 1 )  = 0 . 0  

3 3  C O M T I N U E
DO 4 0  1 6  =  1 , I p

W B A R 1 ( 1 6 , 1 )  =  W S U M 1 ( 1 6 ) / N K  
W B A R 2 ( 1 6 , 1 )  =  W S U M 2 ( 1 6 )  / N K  

4 0  C O N T I N U E
DO 1 0 0  1 8  =  1 1 NK 
DO 1 0 0  1 7  =  1 ,  I p

X 1 S U B 3 (  1 7 ,  I 8 )  =  X P 1 1 ( I  7 , 1 8 )  -  W B A R 1 ( I 7 , 1 )  
X 2 S U B 3 (  1 7 ,  1 8 )  =  X P I  2 (  1 7 ,  1 8 )  -  W B A R 2 ( I 7 , 1 )  
X 1 S U B  1 ( 1 8 , 1 7 )  =  X 1 S U B 3 ( 1 7 ,  I 8 )
X 2 S U B 1 ( 1 8 ,  1 7 )  = X 2 S U B 3 ( 1 7 ,  I 8 )

1 0 0  C O N T I N U E
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3 3 2

3 3 5

1 10

1 2 0

5 0

4 3 5

DO 3 3 2  1 3  =  1 , I P  
DO 3 3 2  ช 3 =  1 1 I P

S P ( 1 3 , J 3 )  = 0 . 0  
S I ( 1 3 , ช ร )  = 0 . 0  
ร 2 (  1 3 , ช ร )  = 0 . 0  

C O N T I N U E
C A L L  MULTC I P ,  I P , N K , X 1 s U B 3 , X 1 S U B  1 , s  1 )
C A L L  M U L T (  I P ,  I P , N K , X 2 S U B 3 , X 2 S U B 1 , S 2 )
DO 3 3 5  1 3 5  =  1 , I P  
DO 3 3 5  ช 3 5  = 1 ,  I p

S P C I 3 5 , ช ร 5 )  =  ร  1 ( I 3 5 , ช ร 5 ) + S 2 C I  3 5 , ช ร 5 ) / G G 2  
C O N T I N U E  
C A L L  I N V S ( I p , s p  )
DO 1 1 0  1 9  =  1 , I p

W S U B W C 1 9 , 1 )  =  W B A R 1 c 1 9 ,  1 ) - W B A R 2 C 1 9 ,  1 )
WA D D W( 1 9 , 1 )  = C WB A R 1 c  1 9 ,  1 ) + W B A R 2 C  1 9 ,  1 ) ) / 2  

C O N T I N U E
DO 1 2 0  I I I  = 1 , I p

W S W T R ( 1 , 1 1 1 )  =  w s  U B W ( 1 1 1 , 1 )
C O N T I N U E
DO 5 0  1 2 1  = 1 , I p

W1  ( I 2 1 , 1 )  =  0 . 0  
C O N T I N U E
C A L L  M U L T C I p , 1 , I P , S P , W S U B W , W 1 )
DO 4 4 1  1 1 0 8  = 1 , NK
DO 4 3 5  I I 0 0 8  = 1 , I p

X P I  ( I 1 0 0 8 ,  1 ) = 0 . 0
XT R A N C  1 ,  I 1 0 0 8 )  = 0 . 0
X P I  ( I I 0 0 8 , 1  ) =  XP  I 1 ( I I 0 0 8 ,  I I 0 8 ) - W A D D W (  I I 0 0 8 ,  1 ) 
XT R A N C  1 ,  I I 0 0 8  ) = X P I C I I 0 0 8 , 1  )

C O N T I N U E  
พ 2C 1 ,  1 ) = 0 . 0
C A L L  M U L T C 1 , 1 , I p , X T R A N , W 1 , พ 2 )
HC I I 0 0 )  = 1
I F  C W 2 C 1 . 1 )  . G T .  0 . 0 )  H c I 1 0 8 )  = 0

4 4 1  C O N T I N U E
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RM IS = 0 . 0
DO 4 6 2  1 1 0 9  = I , NK

RM I ร = RM I S + H ( 1 1 0 9 )
4 6 2  CONTI NUE

RM I ร = RM I S / NK
c -----------------------------------------------------------------------------
c  บ -  METHOD
c -----------------------------------------------------------------------------

DO 5 0 0 I T T  = 1 , I P
DO 5 0 0 J T T  = 1 , NK

U 1 ( I T T , J T T )  =  0 . 0  
X 1 A X 2 J C I T T , J T T )  = 0 . 0  
X 1 S X 2 ช ( I T T , J T T )  = 0 . 0  
C 2 < I T T , J T T )  =  0 . 0  
C T R A N ( J T T , I T T )  =  0 . 0  

5 0 0  C O N T I N U E
DO 5 2 0  J J 2 6  = 1 , NK  
DO 5 1 0  1 1 2 6  = 1 , I P

U 1 ( I 1 2 6 , J J 2 6 )  =  X 1 S U B 3 ( I  1 2 6 , J J 2 6 ) / ( N K - 1 . 0 )
X 1 A X 2 J C  I 1 2 6 , J J 2 6 )  = ( WADDWCI  I 2 6 , 1 ) * 2 ) - U 1 ( I I 2 5 , J J 2 6 ) 
X 1 S X 2 J C  I 1 2 6 , J J 2 6 )  = WS U B WC I  I 2 6 , 1 ) - U 1 ( I I 2 6 , J J 2 6 )
C 2 (  I 1 2 6 , J J 2 6 )  =  X P I  X  I 1 2 6 , J J 2 6 ) - ( X 1 A X 2 J ( I 1 2 6 , J J 2 6 ) ) / 2  
C T R A N C J J 2 6 ,  I I 2 6 )  = C 2 ( 1 I 2 6 , J J 2 6 )

5 1 0  C O N T I N U E
พ ร  T A R ( 1 , 1 )  = 0 . 0  
G E T B 4  = 0 . 0  
B 4 ( 1 , 1 )  = 0 . 0  
DO 5 2 5  M 1 0  = 1 , I p  
DO 5 2 5  N 1 0  = 1 , I p

B 2 ( M 1 0 , N 1 0 )  = 0 . 0  
B 3 ( M 1 0 , N 1 0 )  =  0 . 0  
B 5 C M 1 0 . N 1 0 )  =  0 . 0  
S J 1  ( M 1 0 . N 1 0 )  = 0 . 0  

5 2 5  C O N T I N U E
DO 5 2 6  M5  =  1 , I p

B 1 ( 1 , M 5 ) =  0 . 0  
C l ( M 5 , 1 )  = 0 . 0  
U U 1 ( M 5 , 1 )  =  0 . 0  
U U 2 ( 1 , M 5 )  = 0 . 0
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5 2 6

5 8 0

5 3 0

5 2 0

6 0 0

X S 1 2 C M 5 , 1 )  = 0 . 0  
C T ( 1 , M 5 )  =  0 . 0  

C O N T I N U E
DO 5 8 0  1 7 7  = 1 , I P

u u 1 ( 1 7 7 , 1 )  =  X 1 S U B 3 ( 1 7 7 , J J 2 6 )
U U 2  ( 1 , 1 7 7 )  =  X 1 S U B 1 ( ช ช 2 6 , 1 7 7 )
X S 1 2 ( 1 7 7 , 1  ) = X 1 S X 2 J C 1 7 7 , J J 2 6 )
C T  C l ,  1 7 7 )  =  C T R A N C ช ช 2 6 ,  1 7 7 )

C O N T I N U E
C A L L  M U L T ( 1 ,  I P ,  I P , U U 2 , S P , B 1 )
C A L L  M U L T C I p , I p , 1 , U U 1 , B 1 , B 2 )
C A L L  M U L T ( I P , I P , I P , S P , B 2 , B 3 )
C A L L  M U L T ( 1 ,  1 ,  I P , B 1 , u u 1 , B 4 )
G E T B 4  = 1 . 0 - ( B 4 ( 1 , 1 ) * G G 4 )
DO 5 3 0  1 1 2 6  = 1 , I P  
DO 5 3 0  J 1 2 6  =  1 , I p

B 5 (  I 1 2 6 , ช 1 2 6 )  = ( B 3 (  I 1 2 6 , ช 1 2 6 ) / G E T B 4 ) * G G 4  
B 6 (  I 1 2 6 , J 1 2 6 )  =  S P C I 1 2 6 , ช ! 2 6 ) + B 5 (  I 1 2 6 , J 1 2 6 )  
S J 1 ( I 1 2 6 , ช 1 2 6 )  = ( G G 6 / G G 2 ) $ B 6 (  I 1 2 6 , J 1 2 6 )  

C O N T I N U E
C A L L  MUL TC I P , 1 ,  I p , S J  1 , X S 1 2 , c 1 )
C A L L  M U L T C 1 ,  1 ,  I P , C T , C l , W S T A R )
พ ( ช ช 2 6 )  = 1
I F  ( พ ร  T A R ( 1 , 1 )  . G T .  0 . 0 )  W C J J 2 6 )  = 0  
C O N T I N U E  
UMI  S =  0 . 0  
DO 6 0 0  1 6 0  =  1 , NK

UMI  ร =  U M I S + W C  I 6 0 )
C O N T I  N U E
UMI  ร = UMI  S / N K

0 ---------------------------- -----------
c  DS  -  M E T H O D
c ----------------------------------------

DS  = 0 . 0  
D S  R O O T  =  0 . 0  
D S M I S  =  0 . 0  
D O U T  =  0 . 0
R R 2 ( 1 , 1 ) 0 . 0
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DO 7 0 0  1 7 0  =  1 , I P
R R 1 ( 1 7 0 , 1 )  = 0 . 0  

7 0 0  CONTI NUE
CALL MULT( I p , 1 ,  I P , S P , WSUBW, RR 1)
CALL MULT( 1 ,  1 ,  I p , WSWTR, RR 1 , RR2)
DS = ( ( N K + N K - I P - 3 . 0 ) $ R R 2 ( 1 , 1 ) / G G 2  
DSROOT = ร QRT CDS)
D O U T  =  ( ( D S / 2 ) * ( - l ) / D S R 0 0 T  
CALL N D T R ( D O U T , DM I ร )

c ---------------------------------------------------------------------------------------------
c  F I N E  CONDI TI ONAL ERROR RATE

C R A T E ~ o๐

F O U T = o๐

F 7  = 0 . 0

F 8  = 0 . 0

F 4 (  1 , 1 ) =  0 . 0

F 6 (  1 , 1 ) II ๐ o

DO 8 0 0 I 8 0  =
F l  ( 1 8 0 , 1 )  = 0 . 0  
F 2 ( 1 , 1 8 0 )  = 0 . 0  
OP < 1 , I 8 0 )  = 0 . 0

8 0 0  CONTI NUE
DO 8 0 1  I = 1 , IP

F I  ( 1 , 1 )  = - 1 * ( 0 N E M U E < I , 1) -WADDW( I 1 1)
8 01  CONTI NUE

DO 8 0 2  I = 1 , I p
F 2 (  1 , 1 )  = F l  ( I , 1)

8 0 2  CONTI NUE
CALL MULT( 1 , 1 , I P , F 2 , R R 1 , F 4 )
CALL MULT( 1,  I P , I p , WSWTR, SP , O P )
CALL M U L T ( 1 , 1 , I P , 0 P , R R 1 , F 6 )
FOUT = F 6 (  1 , 1 )
F7 = SQRT( F OUT)
F8 = F 4 ( 1 , 1 ) / F 7  
CALL N D T R ( F 8 , C R A T E )
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C ------------------------------------------------------------------------------------------------
c B -  METHOD
c -----------------------------------------------------------------------------

DO 1 0 9 5  1 0 0  =  1 , 5 0  
D I F F ( 1 0 0 )  =  0 . 0  
DO 1 0 0 0  I =  1 ,  N

p  R O B ( I ) =  0 . 0  
P O P ( 1 + 1 )  =  0 . 0  
B D A T A 1 < 1 )  =  0 . 0  
B D A T A 2 ( I ) =  0 . 0  

1 0 0 0  C O N T I N U E
DO 1 0 0 1  I =  1 ,  N

p R O B ( I ) = 0 . 0  
P O P ( I + 1 )
B D A T A 1 ( I ) =  0 . 0  
B D A T A 2 C I ) = 0 . 0  

1 0 0 0  C O N T I N U E
DO 1 0 0 1  I = 1 , I P
DO 1 0 0 1  ช = 1 , NK

BOOT 1(  I . J >  = 0 . 0
B 0 0 T 2 (1 , บ)  = 0 . 0

1 0 0 1  C O N T I N U E
P O P ( 1 )  =  0 . 0  
u u  = 1 . 0 / N  
DO 1 0 0 2  I =  1 , N

p R O B ( I ) =  I * u u  
P O P ( 1 + 1 )  = P R O S ( I )

1 0 0 2  C O N T I N U E
C A L L  R E P ( N , P 0 P , B D A T A 1 ) 
C A L L  R E P ( N , Y , P O P , B D A T A 2 )
I 0  1 = 1
DO 1 0 0 5  I = 1 , I P
DO 1 0 0 5  บ = 1 1 NK

B O O T  1 ( I , J ) =  B D A T A 1 (  1 0 1 )  
B 0 0 T 2 ( I , บ )  =  B D A T A 2 ( I , ช )  
1 0 1  =  1 0 1 + 1

1 0 0 5  C O N T I N U E



BSUM1( 1 )  = 0 . 0  
B S U M 2 ( I ) = 0 . 0

DO 1 0 1 0  ช = 1 , NK
BS UM1 ( 1 )  = BSUM1 ( I H-BOOTl  ( I , J )  
BSUM2( 1 )  = BSUM2(  I ) + B 0 0 T 2 (  I , J )

1 0 1 0  CONTI NUE
DO 1 0 1 1  111 = 1 , I p

BB AR 1 ( 1 1 1 , 1 )  = 0 . 0  
BBAR2< 1 1 1 , 1 )  = 0 . 0

1 0 1 1  CONTI NUE
DO 1 0 1 5  1 1 5  = 1 , IP

BEAR 1 ( 1 1 5 , 1 )  = BS UM1 ( 1 1 5 ) / NK 
BBAR 2 ( 1 1 5 , 1 )  = BSUM2C I 1 5 ) / N K

1 0 1 5  CONTINUE

DO 1 0 1 0  I = 1 , I p

DO 1 0 3 0 J  3 0 = 1 1 NK
DO 1 0 3 0 1 3 0  = 1,  IP

B 1S U B 3 ( 1 3 0 , J 3 0 )  = 0 . 0  
B 2 S U B 3 ( I 3 0 , J 3 0 )  = 0 . 0  
B 1 SUB 1 ( J  3 0 ,  1 3 0 )  = 0 . 0  
B 2 S U B 1 ( J  3 0 ,  1 3 0 )  = 0 . 0  

1 0 3 0  CONTINUE
DO 1 0 3 5  ช = 1 , NK 
DO 1 0 3 5  I = 1 , I p

B 1S U B 3 ( I , J ) = BOOTH I , J ) - B B A R 1( I , 1)  
B 2 S U B 3 ( I , J ) = B 0 0 T 2  ( I , J  ) -  B B A R 2 ( 1 , 1 )  
B 1 SUB 1 ( J , I ) = B 2 S UB 3 ( I , J )

1 0 3 5  CONTI NUE
DO 1 0 4 5  I = 1 , IP
DO 1 0 4 5  ช = 1 , IP

s s  1 ( I , J  ) = 0 . 0  
ร ร 2 ( I , J )  = 0 . 0  

1 0 4 5  CONTI NUE
CALL MULT( I P ,  I P , N K , B 1 S U B 3 , B 1 S U B  1 , SS 1)  
CALL M U L T ( I P , I p , NK, B 2 S U B 3 , B2 S UB1 , S S 2 )  
DO 1 0 5 0  I = 1 , IP

BS UB B ( I , J )  = 0 . 0  
BADDB( I , J ) = 0 . 0



DO 1 0 5 0  ช 1 I I P

1 0 5 0

1 0 5 5

1 0 6 5

1 0 7 2

1 0 7 0

S S P CI  , ช)  = 0 . 0  
CONTINUE

DO 1 0 5 5  I = 1 , I p
BS UBBCI ,  ช)  = B B A R K I , ช)  -  BBAR2 ( I , ช)  
B A D D B C I , ช)  = ( BBAR 1 ( 1 , 1 ) +BBAR2 ( I , 1 ) ) / 2  

DO 1 0 5 5  ช = 1 , I P
S S P ( I , ช)  = ( S S 1 C I , ช)  + S S 2 ( I , ช ) ) / GG2 

CONTINUE
CALL I N V S ( I P , S S P )
DO 1 0 6 5  1 6 5  = 1 , I p

BW1( 1 6 5 , 1 )  = 0 . 0  
CONTINUE
CALL MULT( I P , 1 . I P , S S P , B S U B B , B W 1 )
DO 1 0 7 0  1 7 0  = 1 , NK 
DO 1 0 7 2  ช 7 0  = 1 ,  I p

B P I ( J 7 0 , 1)  = 0 . 0  
B X P I ( ช 7 0 , 1 )  = 0 . 0  
B T R 1(  1 , ช 7 0 )  = 0 . 0  
B T R 2 ( 1 , ช 7 0 )  = 0 . 0
B P I ( J 7 0 , 1)  = B 0 0 T 1 ( ช 7 0 , I 7 0 ) - B A D D B ( J 7 0 , 1)  
BXPI  ( ช 7 0 ,  1 ) = XPI  K J 7 0 ,  I 7 0 ) - B ADDB (  J 7 0 ,  1)  
B T R 1( 1 , J 7 0 )  = BP I ( ช 7 0 , 1 )
B T R 2 ( 1 , ช 7 0 )  = BXPI  ( ช 7 0 ,  1)

CONTINUE 
B 1W3( 1 , 1 )  = 0 . 0  
B 2 W3 ( 1 , 1 )  = 0 . 0
CALL MULT( 1 , 1,  I P , B T R 1 , BW1, B1W3)
CALL MULT( 1 , 1 , I P , B T R 2 , B W 1 , B2W3)
B H 1 ( I 7 0 )  = 1
I F ( B 1W3 ( 1 , 1 )  . G T .  0 . 0 )  BH1 ( 1 7 0 )  = 0 . 0  
B H 2 ( 1 7 0 )  = 1
I F  ( B 1W3 ( 1 , 1 )  . G T .  0 . 0 )  BH2 ( 1 7 0 )  = 0 . 0
CONTINUE
AM I ร 1 = 0 . 0
AMI ร 2 0 . 0
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AMI S 1 = AMI S 1 + B H1 ( I 8 5 )  
AM I ร 2  = AM I ร 2  + B H 2 C I 8 5 )  

1 0 8 5  CONTINUE
AMI S I  = A MI S 1 / N K  
AM I ร 2  = AM I S 2 / N K  
D I F F ( 1 0 0 )  = AM I ร 2  -  AM I s  1 

1 0 9 5  CONTINUE
BMIS = 0 . 0  
DI FBAR = 0 . 0  
DO 1 1 0 0  I = 1 , 1 0 0

DI FBAR = DI FBAR + D I F F ( I )  
1 1 0 0  CONTINUE

DI FBAR = D I F B A R / 5 0
BMIS = RM IS + DI FBAR
RSQ = 0 . 0
USQ = 0 . 0
DSQ = 0 . 0
BSQ = 0 . 0
RSQ = SQMEANCRMI S. CRATE)
USQ = SQMEANCUMI S, CRATE)
DSQ = SQMEAN( DM I ร , CRATE)
BSQ = SQMEAN( BMI S , CRATE)
RMS E = RMS E + RSQ 
UMSE = UMSE + USQ 
DMSE = DMSE + DSQ 
BMSE = BMSE + BSQ 

2 0 0 0  CONTINUE
c ----------------- ---------------------
c END 4 -  METHOD
c ------------------------------ 1 ----------------------------------

RMSE = RMS E / I ROUND 
UMSE = UMSE/ I ROUND 
DMSE = DMSE/ I  ROUND 
BMSE = BMS E/ I  ROUND 

c -------------------------------------------------------------------------

DO 1 0 8 5  1 8 5  = 1 , NK



1 2 3

WRITEC 6 ,  1 1 0 7 )
1107  F0RMAT(2X,  * = = = = = = = RMSE = = = = = = >) 

WRITEC 6 ,  111 ) RMSE
111 FORMAT( 2 X , F 1 0 . 6 )

W R 1 T E ( 6 ,  1 1 0 8 )
1 1 0 8  F O R MA T C 2 X , ’ = = = = = = =  UMSE = = = = = =  • )

WR1TEC 6 ,  1 1 1 ) UMSE
WRITEC 6 ,  1 1 0 9 )

1 1 0 9  F 0 R M A T C 2 X , ’ = = = = = = =  DMSE = == = ==  • )
WR I T E C 6 ,  1 1 1 ) DMS E
WR I T E C 6 , 1 1 1 0 )

1 1 1 0  F0RMATC2X,  ' =  = = = = = = BMSE = = = = = = ’ ) 
WRITEC 6 ,  1 1 1 ) BMSE

c -------------------------------------------

c END PROGRAM
c --------------------------------------------------------------------------

STOP
END

c ----------------------------------------------------------------
c  SUBROUTI NE RANDOM
c ----------------------------------

SUBROUTI NE RANDc I X , I Y , YF L ) 
I Y = I X *  6 5 5 3 9  
I F  C I Y ) 5 , 6 , 6

5 I Y = TY + 2 1 4 7 4 8 3 6 4 7  + 1
6 YF L = IY

YF L = YF L /  2 1 4 7 4 8 3 6 4 7
I X = I Y
RETURN
END



12 h

c -------------------------------------------------------------
c  FUNCTI ON NORMAL DI S T RI BUT I ON

FUNCTI ON NORMAL( DMEAN , SIGMA ) 
REAL NOMAL
COMMON /  SEED /  IX /  SELECT /  kk  
PI  = 3 . 1 4 1 5 9 2 6

k k  . EQ.  1 ) GOTO 10
CALL RAND ( IX , IY , YFL )
RONE = YFL
CALL RAND ( IX , IY , YFL )
RTWO = YFL

ZONE = ร QRT( - 2 * ALOG(RONE) * COS ( 2 * P I * RTWO )
ZTWO = S O R T ( - 2 * ALOG(RONE) * ร IN( 2 * P I * RTWO )
NORMAL = ZONE *  SIGMA + DMEAN
kk = 1
RETURN

10 NORMAL = Z TWO *  SIGMA + DMEAN 
kk  = 0 
RETURN 
END

C --------------------------------------------------------------------------------------
C SUBROUTINE SPECN
C --------------------------------------------------------------------------------------

SUBROUTI NE SPECNC DMEAN2 , ร I GMA2, AX ) 
COMMON /  SEED /  IX /  SELECT /  kk  
A = 0 . 0
DO 51 I = 1 , 12

CALL RAND( I X ,  I Y , YFL )
A = A + YFL 

51 CONTI NUE
AX = ( A -  6 ) *  SI GMA2 + DMEAN2 
RETURN
END
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C ----------------------------------------------------------------------------------------:---------------
c SUBROUTINE SAMPLE WITH REPLACEMENT
c --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SUBROUTI NE REP(  NN, Z E 1 , Z E 2 , ZE3 )
COMMON / SEED / IX / SELECT / kk 
DIMENTION ZE1c NN) , ZE2(NN+1) 1 ZE3(NN)
DO 5008 108 = 1,NN

ZE3(108) =0.0
5008 CONTINUE

DO 5 0 0 0  ช = 1 1NN
CALL RAND( IX , I Y , YFL )

DO 5 0 0 5  I = 1 , NN
I F ( (  YFL GT . Z E 2 ( I ) )  . AND.  ( YFL .

Z E 2 ( 1 + 1 ) )  THEN
Z E 3 ( J ) = Z E 1 ( I )
GOTO 5 0 0 0  

END I F
5 0 0 5  CONTINUE 
5 0 0 0  CONTINUE 

RETURN 
END

c -----------------------------------------------------
c SUBROUTI NE STANDARD NORMAL D I S T .  FUNCTI ON
c -----------------------------------------------------

SUBROUTI NE NDTR( X , D )
DOUBLE P R E C I S I O N  A ( 5 )  1 WPX( 5)
PI  = 3 . 1 4 1 5 9 2 6  
p = 0 . 2 3 1 6 4 1 9  
FX = 0 . 0  
XAB = A B S ( x )
D = 0 . 0
A ( 1 )  = 0 . 3 1 9 3 8 1 5
A ( 2 )  = - 0 . 3 5 6 5 6 3 8  
A ( 3 )  = 1 . 7 8 1 4 7 8
A c 4 )  = - 1 . 8 2 1 2 5 6
A ( 5) 1 . 3 3 0 2 7 4



1 2 6

DO 1 5 0 0  1 1 5  = 1 , 5  
W P X ( 1 1 5 )  = 0 . 0

1 5 0 0 CONTINUE
W P X ( l )  = l / (  1+P*XAB)
WPX( 2 )  = W P X ( 1 ) * * 2
WPX( 3 )  = W P X ( 1 ) * * 3
WP X( 4  ) = WPX<1 ) * * 4
WPX c 5 )  = WPX( 1 ) * * 5
FX = ( E X P ( - ( XAB*XAB) / 2 . 0 ) ) / S Q R T ( 2
PX = 0 . 0
DO 1501 I = 1 , 5

PX = PX + A ( I ) *  W P X ( I )
1 5 0  1 CONTINUE

I F < X) 12 , 13 , 13
12 D = FX ¥ PX

GOTO 14

1 3 D = 1 - ( FX *  PX )
1 4 RETURN

END

c ---------------------------------------------------------------------------------------------------------------------
c  SUBROUTINE MULT
c ---------------------------------------------------------------------------------------------------------------------

SUBROUTI NE MULT( I I I , KKK, L L L , AA 1 , BB1 , c c 1)
DOUBLE P R E C I S I O N  AA 1 ( I I I , LLL ) , BB1 ( LLL , KKK) , c c 1( 1 I I , KKK) 
DO 11 111 = 1 , I I I

DO 11 KK1 = 1 1KKK
C C 1( I I I , KKK) = 0 . 0

DO 11 LL1 = l . L L L
CC1 ( 1 1 1 , KK1) = C C I ( I I 1 , K K 1 ) + A A l <1 I 1 , L L 1 > * B B 1 ( L L 1 , KK1 )

11 CONTINUE 
RETURN
END



C -------------------------------------------------------------------------------------------------
c SUBROUTINE INVERSE MATRIX
c -------------------------------------------

SUBROUTI NE I NVSCM. A)
DOUBLE PRECISION A(M,M)
DO 20 K = 1,M
A ( K , K) = - 1 . O / A C K , K )
DO 5 5 5  I = 1, M 
I F C I - K )  3 , 5 5 5 , 3  

3 A ( I , K ) = - A ( I , K ) * A ( K , K )
5 5 5  CONTINUE

DO 10 101 = 1 , M 
DO 10 J O 1 = 1 ,M
I F ( ( I 0 1 - K  ) * (  J 0 1 - K  ) )  9 , 1 0 , 9

9 A ( I 0 1 , J 0 1 ) = A( I 0 1 , J 0 1  ) -A< 1 0 1 1K ) * A ( K , J 0 1 ) 
10 CONTINUE

DO 2 0  J  = 1 , M 
I F  ( J - K )  1 8 , 2 0 , 1 8  

18 AC K, ช)  = - A ( K , ช ) * A ( K , K )
2 0  CONTINUE

DO 2 5  1 0 2  = 1 , M 
DO 2 5  ช 0 2  = 1 ,M 

2 5  A ( I 0 2 , ช 0 2 )  = - A ( 1 0 2 , J 0 2 )
CONTINUE
RETURN
END
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