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c * * * *  * * * * * = £ * * * * * * * *  * * * * * * * * * * * * 1 * * * * *  ♦ ะ * * ะ * * * * * * *  * * น # ะ * * * * * * * * * * : * * * : * * * * * : * : * :

c *  PROGRAM TO COMPUTE *
c*  PROBABILITY OF TYPE 1 ERROR AND POWER OF THE TEST *c * * * :**** ระ** * *  * * * * * * 1** * * * * * * * * * * * * * * *  * * * * * * * * * *  * * * * * * * * * * * * * * * * *  * *  * * * *
C* DESCRIPTION SOME VARIABLE *
c *  N = NUMBER OF OBSERVE *
c *  SM =. SUM OF OBSERVE *
C*  XMEAN = MEAN OF OBSERVE *
C* VI = VARIANCE OF OBSERVE *
C *  A1 1J =. COEFFICIENT TABULATED IN SHAPIRO AND WILKI1965 ) *
C* XMM(I) = THE NORMAL< 0> 1 J ORDER STSTISTIC MEDIAN *L******************** ะ**************************** ************ ********
c *  DESCRITION FUNTION AND SUBROUTINE *
C* FUNTION FACT I S  UDED FOR COMPUTE FACTORIAL *
c *  SUBROUTINE RANDUM I S  USED FOR GENERATING RANDUM NUMBER *
c *  SUBROUTINE NORMAL IS  USED FOR GENERATING NORMAL DISTRIBUTION *  
c *  SUBROUTINE STUD I S  USED FOR COMPUTE STANDARO NORMAL DISTRIBUTION*c  * * * * * *  * * * * * *  ***.1**** *  * * * * * * * * * * * * * * * * * *  * * * * * * * *  * * * * * * *  * * * * *  * * * * * * * * * *

DIMENSION X ( 1 0 0 J , A I 1 0 0 ) , X M ( 1 0 0 ) , XMM{1 GO>, 0 ( 2 0 ) , E ( 2 0 )  ,
£XMID(20j 1 UPERB( 2 0 ) ร GLOWB( 2 0 J fA S T X (l O O )7 STX( 5 0 ) 1EE{ 2 0 )

REAL MEANT1.MEANT2 
N= 50 
XN= N
CONSTANT VALUE OF T1CT2 STATISTIC
MEANT1= 0 . 0  
MEANT2=. 0 . 4 5 2 3  
FACTN=. FACT I N J 
FACT3= 6 .  *FACT( N-3)
FACT 4= 2 4 . * F A C T ( N - 4 )
CONSTANT VALUE OF พ STATISTIC
DO 180  I=.l  J  5 0  
R £ A D ( 5 j l 8 5 J A l I  )

1 85  FORMAT!F5.41 
180 CONTINUE

CONSTANT VALUE OF R STATISTIC
XX N= l . / X N  
XMIN)=. 1 . 5  j**XXN 
XM( I ) =  l . - x m  Ni
Ü Ç i . J à

510  XM{J)= I A I - . 3 1 7 5 i / ( X N + : 3 6 5 )  .
I  » ? J  : j r . 0 . 5  GO TO 5 5 0  XM ( J J =. 1..0-XM { J J
CALL STUO(YXMjZ)
XMM(J J = { -  l i  *2  
GO TO 520  

5 5 0  YXM= XM(J)
CALL STUD(YXM,ZJ 
XMM( JJ = z  

5 2 0  CONTINUE
c



c READ!5 , 1S8J VART1,VART2 188 FORMATi 2 F 6 .5)
I  x= 6553 9 
NUMBER = 0 .T101= 0 .T105= 0 .ท  10= O’.T2 01= 0.1205= ว .T210= 0.U01= 0.
uo5= 0 .U10= 0.W01= 0.
W05 = 0.ฟ่! 0= 0.R01= ว.R05= 0.R1 0= 0.C01= 0.£05= 0.

■ READ(5jl20J£^,VAR 120 F 0.RM AT I F 3 . 0 , F 4 . 1 J  STD= SORT{VAR J DO 999 IK=1, 1 ÜÜO 150 DO 140 1 = 1 ,NCALL NÜRMALI1X, EX,STD, XXJ
1 «  j  ̂ ไท  p

DQ~110 J=1,L1

I F  (XtKdLE.X<K + l ) JG a  TO 110 SAVE= XI KJX ( K }= XIK+นXI K +1 J = SAVE CONTINUE1 1 0
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CHI SQARE TEST
NCELL= NUMBER OF CLASS CELL- RANGE OF CLASS 
G LOWS (I i = LOWERBOUND OF CLASS I 
UPERB(I)= UPERBGUNÛ OF CLASS I 
0 ( 1 1  = OBSERVE FREQUENCY OF CLASS I 
E < I )=  EXPECTED FREQUENCY OF CLASS I
NCELL= LO 
XCELL= NCELL
CELL= เ  ( X ( N ) - X ( บ l /XCELLl+O.OOOl  
GL0W6(1)= X11J 
DO 710  J=1jNCELL 
0 ( J J =  0 .
UPERBIJ 1 = GLOWB(Jl+CELL 
G L OWB(KK) = UP ER B ( J)

7 1 0  CONTINUE
DO 7 40  J=l ,NCELL
XMJDCJJ =(UPERB(Jl-GLOW 8< J )  J / 2 •

74 0  CONTINUE 
SUMXN=. 0 .
SUMSXM= 0 .
SUMV= 0 .
CHIS= 0 .
IF(XIIJ.GE^GLOWB(11  - AND-X( I J . L E . UPERB( 1 ) ) 0 ( 1 1 = ๐ ( 1 J + l .
IF(X(IJ .GT.GLOWBI2 1 . A N D . X { I 1.LE.UPERB( 2 ) ) 0 ( 2 ) = 0 ( 2 1 + 1 .  
I F ( X i l l . G T . G L 0 W B ( 3 ) . A N O . X ( I ) . L E . U P E R 8 < 3 J ) 0 ( 3 1  = 0 ( 3 ) +  1 .
IF (X U [ ) . G T. GL 0W B (4 J .  AND. XII J .  LE. UPERB(4J) 0 ( 4  1 = 0 ( 4 ) น ิ .
IF(X(: ][ J . G T . G L 0 W B ( 5 ) . A N D . X ( I ) . L E . U P E R B ( 5 1 ) 0 ( 5 ) = 0 ( 5 ) น ิ .
I F ( X ( I 1 .GT.GLOWB( 6 l . A N D . X t I > . LE.UPERB < 6 n o  { 61 = 0 ( 6)  น ิ .
I F { X ( 1 1 .GT.GLOWBI7 J . AND.X( I J - L E . UPERB(7 ท  0 ( 7 ) = 0 ( 7 J + 1 .
I F ( X ( I ) . G T . G L 0 W B ( 8 ) . A N D . X ( I ) . L E . U P E R B ( 8 ) 1 0 ( 8 1 - 0 ( 8 )  + 1 .
IF IX(IJ.GT.GLOWBI9 1 . AND.X{ ท .LE.UPERB( 9 1 1  a 191 = 0 ( 9 )  + 1 .  
I F (X (I ) . G T . G L O W B (101 . AND.X( 1 1. L E .U PE RB ( 1 0 1 ) 0 ( 1 0 1 =0( 1 0 1 + 1 .

720 CONTINUE
DO 730  J=l ,NCELL
5UM-SXM= SÜMSXM+ (0 (  J ) *< XMID< J 1**2 11 

7 3 0  SUM XM=. SUMXM + ( 0 ( J)*XMID( J J )
XMMEAN=. SUMXM/XN
SUMv= SUM SXM-(X N* ( XMM£AN^*211
VARXM= SUM V/ ( XN -1 .  1
SUB= SQRTIVARXM1
DO 750  J= 1 JNCELL
STX(J1= ( UPERBfJ1-XMMEAN1/SUB
STXX= STX IJl
ASTX( J ) = ABSCSTXXJ
T1U8= 1 . 0 / ( 1 . 0 +  0 . 2 3 1 6 4 1 9 * ASTXIJ1)
DZUB= 0 . 3 9 8 9 4 2 3 * £ X P I - S T X ( J ) * S T X ( J J / 2 . )
PUB= 1 . 0 —DZUS* T l u B * ( ( ( <  1 . 3 3 0 2 7 4 * 7 1 U B - 1 . 8 2 1 2 5 6 1*T1UB♦ 1 . 7 8 1 4 7 8 1 *  

CTIUB-0 . 3 5 6 5 6 3  8 ) * r i U B « - 0 . 3  193 815)
I F ( S T X I J ) 1 7 1 1 , 7 2 2 , 7 2 2

711 PUB= 1 . 0 - P U B  
722  EE (J )=  P UB *XN 
7 50  CONTINUE

1MM= NCELL-1
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£< 1J= E£< 1 J 
DO 111 I=.1,IMM 
E( I+1J=. E E I I + 1 J - E E I I J  

111 CONTINUE
DO 77 J=1 J  NCELL 
IF t o t J J . L T . 5 . J L T 5 = L T 5+1  

77 CONTINUE 
KC= NCELL
1 F IL T5 .  LE .21 GO TO 78
KC£LL= 0
DO 7 3  J=l ,NCELLIF COIJ J . L T . 5 . J  GO TO 71

71 KCELL=. KCELL+1 
JADD= J + l
IF ( K C E L L .E Q . l . A N D .J .E Q .  1DGO TO 74 
I F ( KCELL.EQ.2 . A N D . J . E Q . 1 0 ) GO TO 74  
I F ( KCE LL .EQ .3 . AN D. J . EQ .7J G 0 TO 74  
IF1KCELL.EQ.4 . A N D . J . E Q . 6 ) GO TO 74 
IF (KCELL.£Q.5 .AND. J .EQ.5ÎGQ TO 74  
1 F t KCElL . E Q . 2 . A N D . J . E Û . 9JGO TQ 75  
I F !K C E L L . E Q . 3 . A N D . J . E Q . 8 ) G 0  TO 75  
IF(KCElL . E Q . 4 . AN D. J . E Q. 7 JGO TO 75  
IFCKCEl l . E Q . 5 . and . J . E Q . 6 ) G 0  TO 75  
IF fK C E L L . E Q . 6 . A N D . J . E Q . 5 J G 0  TO 75  
0 ( J ) =  OIJJ + 0 (J A  DD)
E ( J ) =  E ( J J + £ ( JADDJ 
UPER8I J )= UPERB(JADD)
KC= NCELL-KCELL 
DO 72 L=JADD,KC 
OILJ= ÛIL+1J
UPERBILJ = UPERBIL+1J

7 2  CONTINUE 
I F ( 0 ( J ) . L T . 5 . ) G 0  TO 71

73 CONTINUE
74 f l (JJ= DIJJ+OIJADD)

£< J J= E t J J +E( JACDJ 
UPERBIJJ= UPERB(JADD)
I F I O I J J . L T . 5 . I G 0  TO 7 6  
KC= NCELL-KCELL

76 0(  J DEL ) = 0 IJ DEL ) +0 ( J J
E(JDELJ= £ ( JDEL ) + E I J )
UPERBI JDEL J= UPERBI j )
KC= NCELL-KCELL-1

75 D(JDELJ= 0 1 JDELJ+OIJJ 
ElJDELJ= h I J D E L ) + E I J )
UPE RB( J DEL)=  UPERBtJ)
KC= NCELL-KCELL
D0~755 J = 1 , KC

78



CHI s= c HIs + 11 □ ( Jl-E  ( J11 *=*2 1 /  E(JJ 
755 CONTINUE

IF1KC.EQ.lO JGO TO 771 
IFIKC.EQ.91G0 TO 772 
IFIKC.EQ.81GD TO 773 
IF<KC.EQ.7JG0 TO 774 
I F (KC.EQ.61G0 TO 775 
IF JKC. EQ.51 GO TO 776

c CHI SQARE DFI0-3—7

771 IF 1 CHI ร'. GT.18.4751C01=C01+1.
IF (CHIS.GT.1 4 .0 6 7 1C05=C05+1.
IF ( CH I s .  GT. 12.017) Cl 0=c 10+1.
GO TO 900

c CHI SQARE 0F9-3=6

772 IFICHIS.GT.16.8121 COl=c 0 1 + 1.
I F (CHIS .GT .12.5921C05-=C05 + 1.
IF I CHI S . GT.10.6451C10=C10+1.
GO TO 900

c CHI SQARE DF8-3-5

773 IFICHIS.GT.15 .086  ICO 1=CO 1 + 1. 
IF(CHIS.GT.11.0701C05=C05+1»
I F (CHIS.GT.9.2361C10=c10+1.
GO TO 900

c CHI SQARE DF7-3= 4

774 IF ( CHIS.GT.13.2271C01=C01+1.
IF I CHIS.GT.9.48 81C 05=c 05 + 1.
IF (CHIS .  GT.7.7791C10=C10+1.
GO TO 900

c CHI SQARE DF6-3=3

775 IF(CHIS.GT.11.3451C 01=c 01+1.
IF(CHIS.GT.7.8151 CO 5=C05+1.IF ( CHIS.GT. 6 . 2 5 1 JC10=C10 + 1.
GO TO 900

c CHI SQARE DF5-3-2

776 IF(CHIS.GT.9.2101C01=C01+1. 
IF(CHIS.GT.5.9911C05=C05+1.
I F (CHIS.GT.4 .6 0 5 )C10=C10+1.



O O
 n 

no
n 

nn
r> STUDENTIZED RANG£ TEST ( U-STATISTIC}

9 0 0  SM= 0.  sx= O.
DQ~210 1 = 1 ,N 

2 1 0  SM= SM+Xi I J 
XMEAN= SM/XN 
00 220 1 = 1 , N 
QQ= (X(IJ-X MEA N)**2  

2 2 0  V l=  Vl + QQvx= Vl/IXN-l.j 
S0= SORTIVXJ 
u= ( X ( N J - X 1 1 J i / S Û
I F I U . G T . 5 . 4 0 . O R . U . L T . 3 . 2 1 ) U 0 1 = U 0 1 + 1 .  
I F ( U . G T . 5 . 0 S - 0 R . U .  LT. 3 . 3  7 ) U05=บ 0 5 + 1 .  
I F I U . G T . 4 . 3 9 . 0 R . U . L T . 3 . 4 7 )  บ 1 0 = บ 1 0 แ .

SHAFTRO-WILK STATISTIC ( พ - STAT I STIC »
B= 0 .
K= N/ 2
DO 3 1 0  1= l j  K

3 1 0  B=~B+AINNJ*(XINNJ-X(IJ1  
พ= B* *2 /V1
I F ( W . L T . 0 . 9 0 0 J W 0 1 = H 0 1 + 1 .
I F t  พ . L T . 0 - 9 2 7 JW05=W05+1.
I F ! W . L T . U . 9 3 7 ) พ10=พ10+1.
PROBABILITY PLOT CORRELATION COEFFICIENT TE ST( R - STATISTIC )
SUMMX= 0 .
SJMM2= 0.
SUMMX= SUMMX+(XMMIKJ*Xm) 530 SUHH2= SUMM2+IXMMlKJ * * 2 ) AAA= SUMM2* VI R= SUM M X/ SQ R T l AAA )I F ( R-LT. 0 . 9 4 7 )R01=R01+1.IF (R.LT. 0. 964J R 05=R05 +1 IF{R.LT.0-97 OJR10=R10+1-



ÎONTINOO 'T+0TZ1=0TZ1 { rV?*T-rn'ZI7*y0'^9'T ’10'71Z ) dr 'ใ + 5071=5071 ((96* โ-)'17*Z17*y0*96'T 'Iอ'Z1Z> dr •โ+โozi=rozi( rz.s'z-)'ii'ziz*yo*zs*z*i3'ziz)dr rziyvA7inDs/(ziNV3w-zi) =Z17 'T+0TT1=0I II ( (*9*T-)*n*ri7*H0'*9*T'15*TiZ)dI •r+ÇOU=SOrirr96'T-)'17'TlZ*yO'96 *T นอ* riz )dr •โ+rori=TOTlf น.ร*Z-)'17'T 12*«O* 75* Z* โอ* riz Jdl nitfVA )I«S/fTl NV3H-T1J =117 ^zi+ezi+zzi+rzi =71 
3 ONIINOO

I3Vd*"Z} /(P-N) IOV d J - r ( 'T-rx)*( PX-NX ) * * Z J }*N13VJ/*7lOVJ-**771 =*771
0 น 01 ออ

10Vd**Z)/(T-I ) lDVd)-( { *T-IX) + (0X-NX)**ZI )*N1 วVd/*13Vd+fTZl =€71

1107*(('T-rx)*rrx-Nx)**zjsNiDVd/^iวVd+zzi =ZZ1
dial* rf(fe-i )i3Vd-»'Z)/fi-ni0Vd)-rrf z-r-N)? 

10Vd**Z ) /(T-N) โว Vd>-( f * T-1X)*( rX-NX)** Z) )*H îyv J / *711Vd + TZl =TZ โ
77*7 01 ออ rz*17'r-l Jdr rz<7 01 ออ rz*n*r-N)di 

07*7 ai ออ f z'n'T-r'aNV'Z'ii'r-NJdi 
diqT*Ni0V3/EiDVd*( o'T-NX-rx+no + u =TI

fdrojoisoiv =di07 
rnx-rr JX =dic 

r =rx
N'07=r or*~oo

Z7*T=r ottToo 
T-N =71 

.’•0 =*771 
'0 =€71 
•0 =ZZi 
•0 =TZI 

•0 =T1
(ว!โร!โVIS Z13น)วrisrivis" vro 0NNVH

666

77*7

โ 7*7 

07*7

U
 ü

 U



ท 
r> COMPUTE POWER OR TYPE 1 ERROR

PT 1 Oi= T1 01 / 1 000 .P T105= T105 /1000.PT 110= T i l  0 /1000 .PT201= T2Ü1/1000.
PT205= T205/1000 .PT2 10=. T21 0 /1000 .PU01= U01/1000 .Pü05= U05/1Û00.PU10= U1Û/1000.PW01= W01/1Û00.PW05= « 0 5 / 1000.PW10= W10/10Û0.PR01= RÛ1/1000.P R 05= * 0 5 /1 0 0 0 .
PR10= R IO /1000.PC01= £ 0 1 / 1 0 0 0 .PC 05= c 05 /1000 .PC10= £ 1 0 /1 0 0 0 .  810 * * * * 815

810 FO RH A TI 20X, '  SIG 01' , 1 o x , ' SI G 05*, lOXj'SIDlO* 1/ )WRITE(£>1 830 IP T101,p T 1 0 5 , PT110830 FORMAT)3X,' Tl-STATISTIC * ,5 X ,F 5 . 3 , 10X,F5 . 3 , 1  o x , F 5 . 3 ) WRITE) 6 ,835  JPT201,  PT2 05 ,  PT210835 FORMAT)3X,  *T2-STAT1STIC‘ , 5 X,F 5 . 3 , 1  o x , F5. 3 , 10X,F5.3)WRITE!6 , 8 1 5 JPU011PU05,PU 10815 F0RMAT13X, 1U-.STATISTIC• , 6 X , F 5 . 3 ,1 o x ,F 5 . 3 , 10X, F5.3)  
WRITE! 6, 820) pWO ljPJWO 5, p พิ 1 0820 FORMAT)3 X ,» fa-STATISTIC*, 6X,F5 . 3 , 10X,F5. 3 , 1 0 X, F 5.3)  
WRITE)6,840JPR01,PR05,PR10840 FORMAT ! 3X, • R-.STATI ST IC ■ ,  6X ,F 5 .3  ,1 0X,F5. 3 , 10X , F 5 .3  I WRITE)6 , 8 4 1 )PC01,P£05,PC10841 FORMAT)3X,JCHI-STATISTIC' ,7X,F5. 3 , 10X, F5. 3 , 10X ,F 5 .3 ) 
STOPEND
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00
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FUNCTION FACT i IN) 
FACT= 1 .0
IF I JN.EQ.OJGO TO 666 
00 610 K=1jIN

0 FACT= FACT *FK 
6 RETURN 

END

SUBROUTINE RANDUM!IXjIYjRN) 
I Y= IX*65539 
IF ( IY)3 ,4 ,  4 
JY= I Y*-21474836 47 + 1

RN- RN*.4656613E-9
i u KEND

SUBROUTINE NORMAL!IX,EX, STD,X)

DO 3 1=1,12
CALL RANDUMOX, IY,RNJ
A= A+RN
X- EX>IA-6.0J*STD 
RETURN
END i

SUBROUTINE STUD(YXM.Z)

234 Tl= Î . O / 1 1 .0 + 0 .  2316419*z JDZ= 0 .3989423*E X PI-Z*Z/2 .0)p= 1.0-DZ*T1*น  U 1 . 3 3  02 74*T1-1.821256)*T1+1.7814  78J*T1 8 - 0 .3 5 6 5 6 8 8 )*T 1+ 0 .3 198815)345 IFIP.GE.YXMJGQ TO 123 z= Z+0.001 GO TO 234 123 RETURN END



น ส ํด 'งโป รแ ก รม ย ่อ ย ส ํ'TVlfบ ส ์ร า -น ล ย ^ ม

SUBROUTINE RANDUM£I X , I Y, RN) 
IY = IX*6 5539 I f  U Y J 3 , 4 , 4

3 IY= IY+2147483647+1

RN-RN*.4656613£—9 
IX—I Y 
RETURN END

แสํคงโปร■ แก7มย ่อยส ัาพ ริบส ํ7 างยอ ม ล ,Y (มีกา r แคกแจ-?แบ'บปกล

SUBROUTINE NURMALIIX,EX, STD, X)
m ° 3  1- , . : .CALL RANDUMtIX, IY,RNJ 3 . A=A+RN
X=EX + lA-i> .0J*STDRETURNEND



1 5 7

แ ส ์ ค ง โ ป ร แ ก ร ม ย ่ อ บ ส ั า พ ั บ ส ์ ร ,า ง ย อ ม ู ล ท ี ่ ผ ี ก า ร แ จ ก แ จ ง แ บ บ  I บ ั

SUBROUTINE SKEW EDI IXjRLMl, RLM2 J  RLM3i RLM4j EX ,  STD , X J CALL RANDUMUX, IY,RNJ R1= RL M 3 *AL û G(RN J R2=RLM4*AL0G<1-RNJ

X=EX+STD*X1RETURNEND

แ ส ์ ค ง โ ป ร แ ก ร ม ย ่ อ บ ส ํ ’ า พ ับ ส ์ ร ำ ง ย ั อ ม ู ล ท ี ่ ผ ี ก า ร แ ช ุ ก แ จ ง แ บ บ ป ก ร ป อ อ ม ป น

SUBROUTINE SCNRML<IX,Cj Pj £X»STDi X) 

CALL_RANDUM( I Xï I Y,RNJ

4 CALL NORMAL( IXïEXjCSTDjXJ

5 CALL NORMAL <IX,EXjSTDjXJ
44 RETURN 

END
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แสํดงโปทเก?มย่อขสํ'าหรันค',านวท{ค่า Z

SUBROUTINE STUD T YXM» ZJ

234 ™ § P ™ f ; ^ - L e 212 » .*  n « - T . l  «  5.8 3 .*
ST1+0.3J.93815J 

345 IF(P.GE.YXM)GO TO 123 
Z-=Z + 0.001 
GO TO 234 

123 RETURN 
END

พายเหเร่ ! จาก IBM APPLICATION PROGRAM SYSTEM/360 SCIENTIFIES SUBROUTING 
PACKAGE (360 A-CM-03X) VERSION I I I  (STANDARD NORMAL
DISTRIBUTION)
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ต าร าง 'ท  1 P e r c e n t a g e  p o i n t s  o f  t h e  d i s t r i b u t i o n  o f  น =  พ / ร

Size of sample 
ท

Lower percentage points Upper percentage points

00 0-5 1-0 2 5 5-0 10-0 10-0 5-0 2-5 . 1-0 0-5 0-0

3 1-732 1-735 1-737 1-745 1-758 1-7S2 1-997 1-999 2-000 2-000 2-000 2-000
4 1-732 1 -S3 1-87 1-93 1-98 2-04 2-409 2-429 2-439 2-445 2-447 2-449
5 1-S2G 1-98 2-02 2-09 2-15 2*22 2-712 2-753 2-7S2 2-S03 2-S13 2-S2S
6 1-S26 2-11 2-15 2*22 2-2S 2-37 2-949 3-012 3 056 3-095 3-115 3-162
7 1-871 2-22 2-26 2-33 2-40 2-49 3-143 3-222 3-2S2 3-338 3-369 3-464
8 1-S71 2-31 2-35 2-43 2-50 2-59 3-30S 3-399 3-471 3-543 3-585 3-742
9 1-897 2-39 2-44 2-51 2-59 2-68 3-449 3-552 3-634 3-720 3-772 4-000

10 1-S97 2-46 2-51 2-59 2-67 2-76 3-57 3-685 3-777 3-875 3-935 4-243
น 1-915 2-53 2-58 2-66 2-74 2-84 3-6S 3-80 3-903 4-012 4-079 4-472
12 1-915 2-59 2-64 2-72 2-80 2-90 3-78 3-91 4-02 4-134 4-20S 4-690
13 1-927 2-64 2-70 2-78 2-86 2-96 3-S7 4-00 4-12 4-244 4-325 4-S99
14 1-927 2-70 2-75 2-83 0. 1 ) 0 3-02 3-95 4-09 4-21 4-34 4-431 5-099
15 1-936 2-74 2-80 2-88 2-97 3-07 4-02 4-17 4-29 4-44 4-53 5-292
16 1-936 2-79 2-S4 2-93 3 1)1 3-12 4-09 4-24 4-37 4-52 4-62 5*477
17 1-944 2-83 2-88 2-97 3-06 3-17 4-15 4-31 4-44 4-60 4-70 5-657
IS 1-944 2-87 2-92 3-01 3-10 3-21 4-21 4-37 4-51 4-67 4-78 5-S31
19 1-949 2-90 2-96 3-05 3-14 3-25 4-27 4-43 4-57 4-74 4-85 6-000
20 1-949 2-94 2-99 3-09 3-18 3-29 4-32 4-49 4-63 4-80 4-91 6-164
25 1-961 3-09 3-15 3-24 - 3-34 3-45 4-53 4-71 4-87 5-06 5-19 6-93
30 1-966 3-21 3-27 3-37 3-47 3-59 4-70 4-89 5-0G 5-26 5-40 7-62
35 1-972 3 32 3-38 3-48 3-58 3-70 4-84 5-04 5-21 5-42 5-57 ร-25
40 1-975 3-41 3-47 3-57 3-67 3-79 4-90 5-16 5-34 5-56 5-71 ร-รร
45 1-978 3-49 3-55 3-66 3-75 3-88 5-06 5-26 5-45 5-67 5-83 9-38
50 1-9S0 3-56 3-62 3-73 3-S3 3-95 5-14 5-35 5-54 5-77 5-93 9-90
55- 1-982 3-62 3-69 3-80 3-90 4-02 5-22 5-43 5-63 5-86 0-02 10-39
60 1-983 3-68 3-75 3-86 3-96 4-08 5-29 5-51 5-70 5-94 6-10 10-SG
65 1-985 3-74 3-80 3-91 4-01 4-14 5-35 5-57 5*77 6-01 6-17 11-31
70 1-986 3-79 3-85 3-96 4-00 4-19 5-41 5-63 5-83 6-07. 6-24 11-75
75 1-987 3-83 3-90 4-01 4-11 4-24 5-46 5-68' 5-S8 6-13 6-30 12-17
80 1-987 3-88 3-94 4-05 4-16 4-28 5-๐1 5-73 5-93 6-18 6-35 12-57
85 1-988 3-92 3-99 4-09 4-20 4-33 5-56 5-78 .5-98 6-23 6-40 12-96
90 1-989 3-96 4-02 4-13 4-24 4-36 5-60 5-82 6-03 6-27 6-45 13-34
95 1-990 3-99 4-06 4-17 4-27 4-40 5-64 5-86 6-07 6-32 6-49 13-71

100 1-990 4-03 4-10 4-21 4-31 4-44 5-GS 5-90 6-11 6-36 6-53 14-07
150 1-993 4-32 4-38 4-4S 4-59 4-72 5-96 6-18 6-39 6-64 6-82 17-26
200 1-995 4-53 4-59 4-68 4-78 4-00 fi-15 6-39 6-60 6-84 7-01 19-95
500 1-998 ' 5-00 5-13 5-25 5-37 5-49 6-72 6-94 7-15 7-42 7-60 31-59

1000 1-999 5-50 5-57 5-68 5-79 5-92 7-11 7-33 7-54 7-SO 7-99 44-70

ไ



1 5 0

ร - า ง ท 2 C o e f f i c i e n t s {  a n _ j _ + ] _ }  f o r  t h e  w  t e s t  f o r  n o r m a l i t y ,

f o r  ท  =  2 ( 1 ) 5 0 .

\ ’1i \ 2 3 4 5 6 7 ร . 9 10
1 0-7071 0-7071 0-6S72 0-6640 0-6431 0-0233 0-0052 0-5SSS 0-57392 — •0000 •1077 •2413 •2800 •3031 •3164 ■ 3244 •32913 — — — •0000 •0S75 •1401 •1743 •1970 •21414 — — — — — •0000 •0561 •0947 •12245 — -— — — — — — •0000 •0399

\ n  
i \ 11 12 13' 14 15 16 17 18 19 20

1 0-5001 0-5475 0-5359 0-5251 0-5150 0-5056 0-4963 0-48S6 0-4S08 0-47342 •3315 •3325 ■ 3325 •331ร •3300 •3290 •3273 •3253 •3232 •32113 •2200 •2347 •2412 •2400 •2495 •2521 •2540 ■ 2553 ■ 2501 •25654 •1429 •1580 •1707 •1S02 •1S78 •1939 •19SS •2027 •2059 •20355 •0095 •0922 - -1099 •1240 •1353 •1447 •1524' •15S7 •1041 •10S6
6 0-0000 0-0303 0-0539 0-0727 0-08S0 0-1005 0-1109 0 1197 01271 0-13347 — — •0000 •0240 •0433 •0593 •0725 •0337 •0932 •10138 — — — — •0000 •0196 ■ 0359 •0490 •0612 •07119 — — — — — — •0000 •0163 ■ 0303 •042210 — — — — — — — — •0000 •0140

X 21 22 23 24 25- 26 27 28 29 30
1 0-4043 0-4590 . 0-4542 0-4493 0-4450 0-4407 0-4366 0-432S 0-4291 0-42542 •31S5 •3150 •3126 •309S •3009 •3043 •3018 •2992 •2908 •29443 •257S 1'-2571 •2503 •2554 •2543 •2533 •2522 •2510 •2499 •24S74 •2119 '•2131 - •2139 •2145 .•2148 •2151 •2152 •2151 •2150 •214S5 *1730 •1704 ■ 1787 •1807 •1822 •1836 -1S4S •1S57 •1864 •1870
6 0-1399 0-1443 0-1480 0-1512 0-1539 0-1563 0-1584'"■ 0-1601 0-1616 0-16307 •1092 •1150 •1201 •1245 •12S3 •1316 ( ■ -1346 ■ 1372 •1395 •14158 ■ 0S04 •0S7S ■ 0941 •0997 •1046 •1089 ■> •1123 •1162 •1192 •12199 •0530 •0018 •0096 , •0704 •0823 •0S7G •0923 •0965 •1002 •103610 •0203 •0308 •0459 •0539 •0010 •0672 •0728 •0778 ■ 0822 •0862

11' 0 0000 0-0122 ; 0-0228 . 0-0321 0-0403 0-0476 0-0540 0-059S O-0G5O 0-069712 — — •0000 •0107 •0200 •0284 ■ 035S •0424 •0483 •053713 — — — — •0000 •0094 -017S •0253 •0320 •038114 — — — — _ — — •0000 •0084 •0159 •022715 — — — — — — , — — •0000 ■ 0076



1 6 1 ,

ตาร-างฑ 2 (ต ่อ ) C o e f f i c i e n t s  { a_  . - }  f o r  t h e  พ t e s t  f o r  n o r m a l i t y ,n - i + 1

f o r  ท = 2 ( 1 )  50

\

X
3 1 3 2 3 3 3 4 3 5 3 6 3 7 3 S 3 9 4 0

1 0 - 4 2 2 0 0 - 4 1 S S 0 - 4 1 5 6 0 - 4 1 2 7 0 - 4 0 9 0 0 - 4 0 6 8 0 - 4 0 4 0 0 - 4 0 1 5 0 - 3 9 8 9 0 - 3 9 6 4
2 • 2 9 2 1 • 2 S 9 S • 2 S 7 6 • 2 3 5 4 • 2 8 3 4 • 2 8 1 3 • 2 7 9 4 • 2 7 7 4 • 2 7 5 5 • 2 7 3 7
3 • 2 4 7 5 • 2 4 6 3 • 2 4 5 1 • 2 4 3 9 ■ 2427 • 2 4 1 5 • 2 4 0 3 • 2 3 9 1 • 2 3 8 0 • 2 3 6 3
4 ■ 2145 • 2 1 4 1 • 2 1 3 7 • 2 1 3 2 • 2 1 2 7 • 2 1 2 1 : 2 1 1 6 • 2 1 1 0 • 2 1 0 4 • 2 0 9 3
5 • 1 8 7 4 • 1 8 7 8 • 1 8 8 0 ■ 1832 • 1 S 8 3 • 1 8 8 3 • 1 8 3 3 • 1 8 8 1 • 1 S 8 0 • 1 8 7 8

6 0 - 1 6 4 1 0 - 1 6 5 1 0 - 1 0 6 0 0 - 1 6 6 7 0 - 1 0 7 3 0 - 1 6 7 S 0 - 1 6 8 3 0 - 1 6 S 6 0 - 1 6 S 9 0 - 1 6 9 1
7 - 1 4 3 3 • 1 4 4 9 • 1 4 6 3 • 1 4 7 5 ■ 1487 • 1 4 9 0 • 1 5 0 5 • 1 5 1 3 • 1 5 2 0 • 1 5 2 6
8 ■ 1243 - 1 2 6 5 • 1 2 S 4 ■ 1301 • 1 3 1 7 • 1 3 3 1 • 1 3 4 4 • 1 3 5 6 • 1 3 6 0 • 1 3 7 6
9 • 1 0 6 6 • 1 0 9 3 • 1 1 1 8 • 1 1 4 0 • 1 1 0 0 • 1 1 7 9 • 1 1 9 6 • 1 2 1 1 • 1 2 2 5 • 1 2 3 7

1 0 • 0 3 9 9 • 0 9 3 1 • 0 9 6 1 • 0 9 S S • 1 0 1 3 • 1 0 3 6 • 1 0 5 6 • 1 0 7 5 • 1 0 9 2 • 1 1 0 8

11 0 - 0 7 3 9 0 - 0 7 7 7 0 - 0 8 1 2 0 - 0 8 4 4 0 - 0 8 7 3 0 - 0 9 0 0 0 - 0 9 2 4 0 - 0 9 4 7 0 - 0 9 6 7 0 - 0 9 8 6
1 2 • 0 5 8 5 • 0 0 2 9 • 0 6 6 9 • 0 7 0 6 • 0 7 3 9 • 0 7 7 0 • 0 7 9 3 • 0 3 2 4 • Q 3 4 8 • 0 8 7 0
1 3 • 0 4 3 5 • 0 4 8 5 • 0 5 3 0 • 0 5 7 2 • 0 6 1 0 • 0 6 4 5 • 0 6 7 7 • 0 7 0 6 • 0 7 3 3 • 0 7 5 9
1 4 • 0 2 8 9 • 0 3 4 4 - - 0 3 9 5 • 0 4 4 1 • 0 4 8 4 • 0 5 2 3 • 0 5 5 9 • 0 5 9 2 • 0 6 2 2 • 0 6 5 1
1 5 ■ 0144 • 0 2 0 6 ■ 0262 • 0 3 1 4 • 0 3 6 1 • 0 4 0 4 • 0 4 4 4 • 0 4 8 1 ■ 0515 • 0 5 4 6

1 6 0 - 0 0 0 0 0 - 0 0 6 S 0 - 0 1 3 1 0 - 0 1 8 7 0 - 0 2 3 9 0 - 0 2 S 7 0 - 0 3 3 1 0 - 0 3 7 2 0 - 0 4 0 9 0 - 0 4 4 4
1 7 ___ ___ • 0 0 0 0 • 0 0 6 2 ■ 0119 • 0 1 7 2 • 0 2 2 0 • 0 2 6 4 • 0 3 0 5 • 0 3 4 3
1 8 ___ ___ ___ ___ • 0 0 0 0 • 0 0 5 7 • 0 1 1 0 • 0 1 5 8 • 0 2 0 3 • 0 2 4 4
1 9 ___. ___ ___ ___ ___ — • 0 0 0 0 ■ 0053 • 0 1 0 1 • 0 1 4 0
2 0 — — — — — — — — • 0 0 0 0 • 0 0 4 9

X '
4 1 4 2 4 3 4 4 4 5 4 6 4 7 4 8 4 9 5 0

1 0 - 3 9 4 0 0 - 3 9 1 7 0 - 3 8 9 4 ' 0 - 3 S 7 2 0 - 3 8 5 0 0 - 3 8 3 0 0 - 3 8 0 8 0 - 3 7 S 9 0 - 3 7 7 0 0 - 3 7 5 1
2 ■ 2719 • 2 7 0 1 • 2 6 S 4 • 2 6 6 7 • 2 6 5 1 • 2 6 3 5 • 2 0 2 0 • 2 6 0 4 • 2 5 8 9 • 2 5 7 4
3 • 2 3 5 7 • 2 3 4 5 • 2 3 3 4 • 2 3 2 3 • 2 3 1 3 • 2 3 0 2 • 2 2 9 1 • 2 2 8 1 • 2 2 7 1 • 2 2 6 0
4 • 2 0 9 1 • 2 0 S 5 • 2 0 7 8 • 2 0 7 2 • 2 0 6 5 ■ 20ü8 • 2 0 5 2 • 2 0 4 5 • 2 0 3 8 • 2 0 3 2
5 • 1 8 7 6 • 1 8 7 4 • 1 8 7 1 • 1 8 6 3 • 1 8 6 5 • 1 8 6 2 • 1 8 5 9 • 1 8 5 5 • 1 8 5 1 • 1 8 4 7

6 0 - 1 6 9 3 0 - 1 6 9 4 0 - 1 6 9 5 0 - 1 6 9 5 0 - 1 0 9 5 0 - 1 0 9 5 0 - 1 6 9 5 0 - 1 6 9 3 0 - 1 6 9 2 0 - 1 6 9 1
7 • 1 5 3 1 • 1 5 3 5 • 1 5 3 9 • 1 5 4 2 • 1 5 4 5 • 1 5 4 8 • 1 5 5 0 • 1 5 5 1 • 1 5 5 3 • 1 5 5 4
8 • 1 3 8 4 • 1 3 9 2 • 1 3 9 3 . - 1 4 0 5 • 1 4 1 0 • 1 4 1 5 • 1 4 2 0 • 1 4 2 3 • 1 4 2 7 • 1 4 3 0
9 • 1 2 4 9 • 1 2 5 9 • 1 2 6 9 • 1 2 7 8 • 1 2 3 0 • 1 2 9 3 • 1 3 0 0 • 1 3 0 6 • 1 3 1 2 • 1 3 1 7

1 0 • 1 1 2 3 • 1 1 3 6 • 1 1 4 9 • 1 1 6 0 • 1 1 7 0 • 1 1 8 0 ■ 1189 • 1 1 9 7 • 1 2 0 5 • 1 2 1 2

1 1 0 - 1 0 0 4 0 - 1 0 2 0 0 - 1 0 3 5 0 - 1 0 4 9 jO - 1 0 6 2 0 - 1 0 7 3 0 - 1 0 3 5 0 - 1 0 9 5 0 - 1 1 0 5 0 - 1 1 1 3
1 2 • 0 8 9 1 • 0 9 0 9 • 0 9 2 7 • 0 9 4 3 • 0 9 5 9 • 0 9 7 2 • 0 9 8 0 • 0 9 9 8 • 1 0 1 0 • 1 0 2 0
1 3 • 0 7 S 2 • 0 S 0 4 • 0 3 2 4 • 0 S 4 2 • 0 S 6 0 • 0 3 7 6 • 0 8 9 2 • 0 9 0 6 • 0 9 1 9 • 0 9 3 2
1 4 • 0 6 7 7 • 0 7 0 1 • 0 7 2 4 • 0 7 4 5 • 0 7 6 5 • 0 7 S 3 • 0 S 0 1 • 0 8 1 7 • 0 8 3 2 • 0 3 4 6
1 5 • 0 5 7 5 • 0 6 0 2 • 0 0 2 S • 0 6 5 1 • 0 6 7 3 • 0 6 9 4 • 0 7 1 3 • 0 7 3 1 • 0 7 4 8 • 0 7 6 4

1 6 0 - 0 4 7 6 0 - 0 5 0 6 0 - 0 5 3 4 0 - 0 5 0 0 0 - 0 5 8 4 0 - 0 6 0 7 0 - 0 6 2 S 0 - 0 0 4 8 0 - 0 6 6 7 0 - 0 6 8 5
1 7 • 0 3 7 9 • 0 4 1 1 • 0 4 4 2 • 0 4 7 1 • 0 4 9 7 • 0 5 2 2 . - 0 5 4 6 ■ 0503 • 0 5 8 8 • 0 6 0 S
1 8 • 0 2 S 3 • 0 3 1 S • 0 3 5 2 ■ 0383 • 0 4 1 2 • 0 4 3 9 • 0 4 6 5 • 0 4 S 9 • 0 5 1 1 - 0 5 3 2
1 9 • 0 1 S S • 0 2 2 7 • 0 2 6 3 • 0 2 9 0 - 0 3 2 3 • 0 3 5 7 • 0 3 8 5 • 0 4 1 1 • 0 4 3 6 • 0 4 5 9
2 0 ■ 0094 • 0 1 3 0 • 0 1 7 5 • 0 2 1 1 • 0 2 4 5 • 0 2 7 7 • 0 3 0 7 • 0 3 3 5 • 0 3 6 1 • 0 3 8 6

2 1 0 - 0 0 0 0 0 - 0 0 4 5 0 - 0 0 3 7 0 - 0 1 2 6 0 - 0 1 6 3 0 - 0 1 9 7 0 - 0 2 2 9 0 - 0 2 5 9 0 - 0 2 3 8 0 - 0 3 1 4
2 2 — ■ 0000 • 0 0 4 2 • 0 0 8 1 . 0 1 1 3 • 0 1 5 3 • 0 1 8 5 • 0 2 1 5 • 0 2 4 4
2 3 ___ ___ ___ — • 0 0 0 0 • 0 0 3 9 • 0 0 7 6 • 0 1 1 1 • 0 1 4 3 • 0 1 7 4
2 4 ___ ___ ___ ___ ___ ___ • 0 0 0 0 • 0 0 3 7 ■ 0071 • 0 1 0 4
2 5 — — — — — — — — • 0 0 0 0 • 0 0 3 5



1 6 2

ต าร า-?ท ี่ 3 P e r c e n t a g e  p o i n t s  o f  t h e  พ t e s t  f o r  ท = 3 ( 1 )  5 0

Level
A

ท 0 0 1 0 0 2 0 - 0 5 0 1 0 0 - 5 0 0 - 9 0 0 - 9 5 0 - 9 8 0 - 9 9

3 0 - 7 5 3 0 - 7 5 6 0 - 7 0 7 0 - 7 S 9 0 - 9 5 9 0 - 9 9 8 0 - 9 9 9 1 - 0 0 0 1 - 0 0 0
4 • 6 S 7 • 7 0 7 • 7 4 8 • 7 9 2 • 9 3 5 • 9 S 7 ■ 992 • 9 9 6 • 9 9 7
5 • 6 8 0 • 7 1 5 • 7 6 2 • s o o • 9 2 7 • 9 7 9 • 9 S 0 • 9 9 1 • 9 9 3

6 0 - 7 1 3 0 - 7 4 3 0 - 7 S S 0 - 8 2 0 0 - 9 2 7 0 - 9 7 4 0 - 9 S L 0 - 9 S 0 6 - 9 8 9
7 ■ 730 • 7 6 0 ■ 803 • 8 3 8 • 9 2 S • 9 7 2 • 9 7 9 • 9 S 5 • 9 S S
8 • 7 4 9 • 7 7 S • 8 1 8 ■ 851 ■ 932 • 9 7 2 • 9 7 8 • 9 8 4 • 9 8 7
9 • 7 6 4 • 7 9 1 • S 2 9 • S 5 9 • 9 3 5 • 9 7 2 • 9 7 8 • 9 S 4 - 9 3 6

1 0 • 7 8 1 • S 0 6 • 8 4 2 • 8 6 9 • 9 3 8 • 9 7 2 • 9 7 8 ■ 9S3 • 9 S 0

1 1 0 - 7 9 2 0 - S 1 7 0 - S 5 0 0 - 8 7 6 0 - 9 4 0 0 - 9 7 3 0 - 9 7 9 0 - 9 S 4 0 - 9 8 6
1 2 • S 0 5 • S 2 8 • S 5 9 • S S 3 • 9 4 3 • 9 7 3 - 9 7 9 • 9 8 4 ■ 9SG
1 3 • 3 1 4 • S 3 7 • 8 6 6 • 8 8 9 • 9 4 5 • 9 7 4 • 9 7 9 • 9 3 4 • 9 S 6
1 4 ■ S25 • S 4 0 • 8 7 4 • 3 9 5 • 9 4 7 • 9 7 5 • 9 8 0 • 9 S 4 • 9 S 6
1 5 • 3 3 5 • S 5 5

3CO ■ 901 . • 9 5 0 • 9 7 5 • 9 8 0 • 9 8 4 * 9 8 1

1 6 0 - S 4 4 0 - 8 6 3 0 - S S 7 0 - 9 0 0 0 - 9 5 2 0 - 9 7 6 0 - 9 8 1 0 - 9 S 5 0 - 9 8 7
1 7 • 8 5 1 • 8 6 9 • S 9 2 • 9 1 0 • 9 5 4 • 9 7 7 • 9 8 1 • 9 8 5 • 9 8 7
1 8 • 8 5 3 ■ S74 • S 9 7 • 9 1 4 • 9 5 0 • 9 7 S • 9 8 2 • 9 8 6 • 9 8 3
1 9 • 8 6 3 • S 7 9 ■ 901 • 9 1 7 • 9 5 7 • 9 7 8 • 9 8 2 • 9 8 6 • 9 S 3
2 0 • 8 6 8 • S 8 4 • 9 0 5 • 9 2 0 • 9 5 9 • 9 7 9 • 9 8 3 ' • 9 3 6 • 9 8 8

2 1 0 - 8 7 3 o - s s s  ■ 0 - 9 0 8 0 - 9 2 3 0 - 9 6 0 0 - 9 8 0 0 - 9 8 3 0 - 9 8 7 0 - 9 8 9
2 2 • S 7 8 • S 9 2 • 9 1 1 • 9 2 0 • 9 0 1 • 9 S 0 • 9 8 4 • 9 8 7 • 9 S 9
2 3 • 8 8 1 • 8 9 5 • 9 1 4 • 9 2 8 • 9 6 2 •9 S 1 • 9 8 4 • 9 8 7 • 9 S 9
2 4 • 8 8 4 • 8 9 8 • 9 1 6 • 9 3 0 • 9 6 3 • 9 8 1 • 9 3 4 . • 9 8 7 • 9 8 9
2 5 • 8 8 8 • 9 0 1 • 9 1 8 • 9 3 1 • 9 6 4 • 9 S 1 • 9 3 5 • 9 8 3 • 9 8 9

2 6 0 - 8 9 1 0 - 9 0 4 0 - 9 2 0 0 - 9 3 3 0 - 9 6 5  . ' 0 - 9 8 2 0 - 9 8 5 0 - 9 8 3 0 - 9 8 9
2 7 • 8 9 4  ' ' • 9 0 0 • 9 2 3 • 9 3 5 • 9 6 5 • 9 8 2 • 9 8 5 • 9 S S • 9 9 0
2 8 • 8 9 6 • 9 0 8 • 9 2 4 • 9 3 0 • 9 6 6 • 9 S 2 • 9 8 5 • 9 8 8 • 9 9 0
2 9 • 8 9 3 ■ 910 • 9 2 6 • 9 3 7 • 9 6 0 • 9 S 2 • 9 8 5 • 9 8 8 • 9 9 0
3 0 • 9 0 0  ■ • 9 1 2 • 9 2 7 • 9 3 9 • 9 6 7 • 9 8 3 • 9 8 5 • 9 8 8 • 9 0 0

3 1 0 - 9 0 2 0 - 9 1 4 0 - 9 2 9 0 - 9 4 0 0 - 9 6 7 0 - 9 8 3 0 - 9 S 0 0 - 9 8 8 0 - 9 9 0
3 2 • 9 0 4 • 9 1 5 -  - • 9 3 0 - - 9 4 1 • 9 6 8 • 9 8 3 - 9 S 6 • 9 8 S • 9 9 0
3 3 - 9 0 0 • 9 1 7 • 9 3 1 • 9 4 2  ' • 9 6 8 • 9 8 3 • 9 S 6 • 9 8 9 • 9 9 0
3 4 - 9 0 8 • 9 1 9 • 9 3 3 • 0 4 3 • 9 6 9 • 0 8 3 • 0 8 6 • 0 8 0 • 9 0 0
3 5 • 9 1 0 • 9 2 0 • 9 3 4 • 9 4 4 • 9 6 9 • 9 8 4 • 9 8 6 • 9 8 9 • 9 9 0

3 6 0 - 9 1 2 0 - 9 2 2 0 - 9 3 5 0 - 9 4 5 0 - 9 7 0 0 - 9 8 4 0 - 9 8 6 0 - 9 8 9 0 - 9 9 0
3 7 • 9 1 4 • 9 2 4 • - 9 3 0 • 9 4 6 • 9 7 0 • 9 8 4 • 9 S 7 • 9 8 9 • 9 9 0
3 8 • 9 1 6 • 9 2 5 ■ 938 • 9 4 7 • 9 7 1 • 9 S 4 • 9 8 7 • 9 8 9 • 9 9 0
3 9 • 9 1 7 • 9 2 7 • 9 3 9 • 9 4 8 • 9 7 1  . • 9 8 4  ' • 9 8 7 • 9 S 9 • 9 9 1
4 0 • 9 1 9 • 9 2 8 • 9 4 0 • 9 4 9 • 9 7 2 • 9 8 5 • 9 S 7 • 9 8 9 • 9 9 1

4 1 0 - 9 2 0 0 - 9 2 9 0 - 9 4 1 0 - 9 5 0 0 - 9 7 2 0 - 9 8 5 0 - 9 S 7 0 - 9 8 9 0 - 9 9 1
4 2 • 9 2 2 • 9 3 0 - 9 4 2 • 9 5 1 • 9 7 2 • 9 8 5 • 9 8 7 • 9 8 9 ■ 991
4 3 • 9 2 3 • 9 3 2 ■ 943 • 9 5 1 • 9 7 3 • 9 S 5 -9 S 7 • 9 9 0 • 9 9 1
4 4 • 9 2 4 • 9 3 3 • 9 4 4 • 9 5 2 • 9 7 3 - - 9 8 5 • 9 8 7 • 9 9 0 • 9 9 1
4 5 • 9 2 0 • 9 3 4 • 9 4 5 • 9 5 3 ■ - 9 7 3 • 9 8 5 • 9 8 8 • 9 9 0 • 9 9 1

4 6 0 - 9 2 7 0 - 9 3 5 0 - 9 4 5 0 - 9 5 3 0 - 9 7 4 0 - 9 8 5 0 - 9 8 8 0 - 9 9 0 0 - 9 9 1
4 7 • 9 2 3 • 9 3 6 • 9 4 0 ■ 954 • 9 7 4 • 9 8 5 • 9 8 8 • 9 9 0 • 9 9 1
4 8 • 9 2 9 • 9 3 7 • 9 4 7 • 9 5 4 • 9 7 4 • 9 8 5 • 9 8 8 • 9 9 0 • 9 9 1
4 9 • 9 2 9 • 9 3 7 • 9 4 7 • 9 5 5 • 9 7 4 • 9 8 5 • 9 3 3 • 9 9 0 • 9 9 1
5 0 • 9 3 0 • 9 3 8 • 9 4 7 • 9 5 5 • 9 7 4 • 9 8 5 • 9 8 3 • 9 9 0 ■ 991

* B a s e d  o n  f i t t e d  J o h n s o n  ( 1 9 4 9 )  ร เ ,  a p p r o x i m a t i o n ,  s e e  S h a p i r o  &  W i l k  ( 1 9 0 5 a )  f o r  d e t a i l s .



1 6 3

ต า ร า ง ท ั ๋  4- P e r c e n t  p o i n t s  o f  t h e  n o r m a l  p r o b a b i l i t y  p l o t  c o r r e l a t i o n

c o e f f i c i e n t  r
Level

ท (ooo .005 .01 .025 .05 . 10 .25 .50 . 75 .90 .95 .975 .99 .995^
3 .366 . 867 .869 .872 .879 . 891 .924 .966 .991 .995 1.000 1.C0G 1.000 l.coo
4 . 784 .813 .822 .845 .868 .894 .931 .958 .979 .992 .996 .998 .999 1.000
5 . 726 .803 .82-2 .855 .879 .902 .935 .960 .977 .988 .992 .995 .997 .998
6 '.683 .813 .835 .368 .890 .911 .940 .962 .977 .936 .990 .993 .996 .997
7 .648 .823 .847 .876 .899 .916 .944 .965 .973 .986 .990 .992 .995 .996
8 .619 .841 .859 .386 .905 .924 .948 .967 .979 .986 .990 .992 .995 .996
9 .595 .351 .868 .393 .912 .929 . 95 L .963 .980 .987 .990 .992 .994 .995

10 .574 .860 .876 .900 .917 .934 .95'. .970 .981 .987 .990 .992 .994 .995
11 .556 . 868 • .883 .906 .922 .938 .957 .972 .982 .988 .990 .992 .994 .995
12 .539 .875 .889 .912 .926 .941 .959 .973 .982 .988 .990 .992 .994 .995
13 .525 .882 .895 .917 .931 .944 .962 .975 .983 .988 .991 .993 .994 .995
14 1 512 .888 .901 .921 .934 .947 .964 .976 .984 .989 .991 .993 .994 .995
15 .500 .894 .907 .925 .937 .950 .965 .977 .984 .989 .991 .993 .994 .995
16 .489 .899 .912 .928 .940 .952 .967 .978 .985 .989 .991 .993 .994 .995
17 .478 .903 .916 .931 .942 .954 .968 .979 .986 .990 .992 .993 .994 .995
18 .469 .907 .919 .934 .945 .956 .969 .979 .986 .990 .992 .993 .995 .995
19 .460 .909 .923 ■ .937 .947 .958 .971 .980 .987 .990 .992 .993 .995 .995
20 .452 .912 .925 .939 .950 .960 .972 .981 .987 .991 .992 .994 .995 .995
21 .445 .914 .928 .942 .952 .961 .973 .981 .987 .991 .993 .994 .995 .996
22 .437 .918 .9 30 .944 .954 .962 .974 .982 .988 .991 .993 .994 .995 .996
23 .431 .922 .933 .947 .955 .964 .975 .983 .988 .991 .993 .994 .995 .996
24 .424 .926 .9 36 .949 .957 .965 .975 .983 .988 .992 .993 .994 .995 .996
25 .413 .928 .937 .950 .958 .966 .976 .984 .989 .992 .993 .994 .995 .996
26 .412 .930 .939 .952 .959 .967 .977 .984 .989 .992 .993 .994 .995 .996
27 .407 .9 32 .941 .953 .960 .968 .977 .984 .989 .992 .994 .995 .995 .996
28 .402 .934 .943 .955 .962 .969 .978 .985 .990 .992 .994 .995 .995 .996
29 .397 .937 .945 .956 .962 .969 .979 .985 .990 .992 .994 .995 .995 .996
30 .392 .938 .947 .957 .964 .970 .979 .986 .990 .993 .994 .995 .996 .996
31 .383 .9 39 .948 .958 .965 .971 .980 .986 .990 .993 .994 .995 .996 .996
32 .383 .939 .949 .959 .966 .972 .980 .986 .990 .993 .994 .995 .996 .996
ท .379 .940 .950 .960 .967 .973 .981 .987 .991 .993 .994 .995 . .996 .996
34 .375 .941 .951 . .960 .967 .973 .981 .987 .991 .993 .994 .995 .996 .996
35 .371 .943 .952 .961 .968 .9 74 .982 .987 .991 .993 .995 .995 .996 .997
36 .367 .945 .953 .962 .968 .974 .932 .987 .991 .994 .995 .996 .996 .997
37 .364 .947 .955 .962 .969 .975 .982 .988 .991 .994 .995 .996 .996 .997
38 .360 .948 .956 .964 .970 .975 .983 .988 .992 .994 .995 .996 .996 .997
39 .357 .949 .957 .965 .971 .976 .983 .988 .992 .994 .995 .996 .996 .997
40 .949 .958 .966 .972 .977 .983 .988 .992 .994 .995 .996 .996 .997
41 .351 .950 .958 .967 .972 .977 .984 .989 .992 .994 .995 .996 .996 .997
42 .348 .951 .959 .967 .973 .978 .984 .989 .992 .994 .995 .996 .997 .997
43 .345 .953 .959 .967 .973 .978 .984 .989 .992 .994 .995 .996 .997 .997
44 ! 342 .954 .960 .968 .973 .978 . 984 .989 .992 .994 .995 .996 .997 .997
45 .339 .955 .961 .969 .974 .978 .985 .989 .993 .994 .995 .996 .997 .997
46 .336 .956 .962 .969 .974 .9 79 .985 .990 .993 .995 .995 .996 .997 .997
47 i 334 .956 .963 .9 70 .974 .979 .985 .990 .993 .995 .995 .996 .997 .997
4â . 331 .957 .963 .970 .975 .980 .985 .990 .993 .995 .996 .996 .997 .997
49 ! 329 * 957 .964 .971 .975 .980 .986 .990 .993 .995 .996 .996 .997 .997
50 ! 326 .959 .965 ..972 .977 .981 .986 .9*0 .993 .995 .996 .996 .997 .997
55. .315 .962 .967 .974 .978 .982 .987 .991 .994 .995 .996 .997 .997 .997
60 . 305 ! 965 .9 70 .976 .980 .983 .988 .991 .994 .995 .996 .997 .997 ' .993
65 ! 296 .967 .972 .977 .981 .984 .989 .992 .994 .996 .996 . .997 .997 .993
70 ’* ! 288 ! 969 . 9 74 .978 .982 .985 .989 .993 .995 .996 .99 7 .997 .995 .998
75 '■ ! 281 .971 .975 .979 .983 .986 .990 .993 .995 .996 .997 .997 .998 .998
30 .274 .973 .97 ô .980 .984 .987 .991 .993 .995 .996 .997 .99 7 .998 .993
85 .268 .974 .977 .981 .985 .987 .991 .994 .995 .997 .997 .997 .998 .998

.263 .9 76 .978 .982 .985 .983 .991 .994 .996 .997 .997 .998 .993 .998
95 i 257 ! 977 .979 .983 .986 .989 .992 .994 .996 .997 .997 .998 .998 .998

100 .252 .979 .981 .984 .987 .989 .992 .994 .996 .997 .998 .998 .998 .998
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ต า7 าง ท ึ่ 5 แส ์ดงคา เฉ ส ่ข แ ล ะค วาม แ ป yป 7 วนยองค ่าส ์ด และ

โดยเฑ คฉ คมอน ต คา7 โล«สมเลย่นภาบไต' 2000 ต ัวอขาง I d  อป7 ะปากร-รการ'แลกแลง 

แบบปกดส ์ามา7 ถป7 ะ ม าณ ค ่า เร ่ส ่ย แ ล ะ ค ว าม แ ป 7ป 7 วนยองค ่าส ์ทดได'ด ังd

ยน าดต ัวอ ย ่า ง ต ัวต ัทด T/
1 ตัวส์ทด T2

ค่า เร ่ส ่ย ความแป7ป7วน ค่า เ ฉส่ย ค ว าม แ ป 7ป 7วน

5 0.00212 0.10602 0.60804 0.42171
6 -  0.01494 0.06778 0.28739 0.20254
7 -  0.00983 0.05096 0.11681 0.12639
8 -  0.00809 0.03899 0.01465 0.08995
9 -  0.01093 0.03110 -  0.04011 0.07094

10 -  0.00727 o'. 02617 -  0.08202 0.05732
20 -  0.00275 0.00894 -  0.17047 0.01598
30 -  0.00095 0.00540 - 0.18197 0.00910
40 -  0.00156 0.00391 -  0.18780 0.00613
50 -  0.00142 0.00303 -  0.18891 0.00461
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ต า ? า ง ท ึ่ 6

. T a b l e  f o r  T e s t i n g  S k e w n e s s
( O n e - t a i l e d  p e r c e n t a g e  p o i n t s  o f  t h e  d i s t r i b u t i o n  o f  f b t =  g  1 =  r a ) / m i 3 , î )*

S iz e  o f  
S a m p le  

ท

P e r c e n t a g e  P o in t s
S t a n d a r d
D e v i a t i o n

S iz e  o f  
S a m p le  

ท

P e r c e n t a g e  P o in t s
S t a n d a r d
D e v ia t i o n5 % 1% 5 % 1%

25 0 .7 1 1 1 .061 0 ^ 4 3 5 4 1 00 0 .3 8 9 0 .5 6 7 0 .2 3 7 7  -
30 0 .6 6 2 0 .9 8 6 .4 0 5 2 125 0 .3 5 0 0 .5 0 8 .2 1 3 9
35 0 .6 2 1 0 .9 2 3 .3 8 0 4 1 50 0 .3 2 1 0 .4 6 4 ' .1 961
4 0 0 .5 8 7 0 .8 7 0 .3 5 9 6 175- 0 .2 9 8 0 .4 3 0 .1 8 2 0
4 5 0 .5 5 8 0 .8 2 5 .3411? 2 0 0 0 .2 8 0 0 .4 0 3 .1 7 0 6
50 0 .5 3 4 . 0 .7 8 7 . 3 2 6 4

. 2 5 0 0 .2 5 1 0 .3 6 0 .1 5 3 1  -
- 6 0 0 .4 9 2 0 .7 2 3 ;3 0 0 9 3 0 0 0 .2 3 0 0 .3 2 9 .1 4 0 0

7 0 0 .4 5 9 0 .6 7 3 .2 8 0 6 ' 3 5 0 - 0 .2 1 3 0 .3 0 5 .1 2 9 8
8 0 0 .4 3 2 0 .6 3 1 .2 6 3 8 ’4 0 0 0 .2 0 0 -  0 .2 8 5 .1 2 1 6
9 0 0 .4 0 9 0 .5 9 6 .2 4 9 8 4 5 0 0 .1 8 8 0 .2 6 9 .1 1 4 7

1 00 0 .3 8 9 0 .5 6 7 .2 3 7 7 .5 0 0 0 .1 7 9 0 .2 5 5 .1 0 8 9

•  S in c e  th e  d i s t r i b u t i o n  o f  y/ ร เ  is  s y m m e t r i c a l  a b o u t  z e r o ,  th e  p e r c e n ta g e  p ô in t s  r e p r e 
s e n t  1 0 %  a n d  2 %  tw o - t a i l e d  v a lu e s .  R e p r o d u c e d  f r o m  T a b l e  3 4  B o f  T a b l e s  f o r  S t a t i s t i c i a n s  
a n d  B i o m e t r i c i a n s ,  V o l .  1 , b y  p e r m i s s i o n  o f  D r .  E . ร .  P e a r s o n  a n d  t h e  B i o m e t r i k a  T r u s t e e s .

ต า ? า ง ^  7

. T a b l e  f o r  T e s t i n g  K u r t o s i s
( P e r c e n t a g e  p o i n t s  o f  t h e  d i s t r i b u t i o n  o f  b 2 =  m j m 22)*

S iz e  o f  
S a m p le  

ท

P e r c e n t a g e  P o i n t s
S i z e  o f  

S a m p l e  
ท

P e r c e n t a g e  P o in t s

U p p e r
i  %

U p p e r
5 %

L o w e r
. 5 %

L o w e r
1%

U p p e r
1%

U p p e r
5 %

L o w e r
5 %

L o w e r
1 %

50 4 .8 8 3 .9 9 2 .1 5 1 .9 5 6 0 0 3 .5 4 3 .3 4 2 .7 0 2 .6 0
75 4 .5 9 3 .8 7 2 .2 7 2 .0 8 6 5 0 3 .5 2 3 .3 3 2 .7 1 2 .6 1

100 4 .3 9 3 .7 7 2 .3 5 2 .1 8 7 ๓ 3 .5 0 3 .3 1 2 .7 2 2 .6 2
125 4 .2 4 3 .71 2 .4 0 2 .2 4 7 5 0 3 .4 8 3 .3 0 2 .7 3 2 .6 4
150 4 .1 3 3 .6 5 2 .4 5 2 .2 9 8 0 0 3 .4 6 3 ,2 9 2 .7 4 2 .6 5

8 5 0 3 .4 5 3 .2 8 2 .7 4 2 .6 6
2 0 0 3 .9 8 3 .5 7 2 .5 1 2 .3 7 9 ๓ 3 .4 3 3 .2 8 2 .7 5 2 .6 6
2 5 0 3 .8 7 3 .5 2 2 .5 5 2 .4 2 9 5 0 3 .4 2 3 .2 7 2 .7 6 2 .67 -
3 0 0 3 .7 9 3 .4 7 2 .5 9 2 .4 6 1 ๓ 0 3 .4 1 3 .2 6 2 .7 6 2 .6 8
3 5 0 3 .7 2 3 .4 4 2 .6 2 2 .5 0

'4 0 0 3 .6 7 3.41 2 .6 4 ' 2 .5 2 1 2 ๓ 3 .3 7 3 .2 4 2 .7 8 2 .7 1
4 5 0 3 .6 3 3 .3 9 2 .6 6 2 .5 5 1 4 ๓ 3 .3 4 3 .2 2 2 .8 0 2 .7 2
5 0 0 3 .6 0 3 .3 7 2 .6 7 2 .5 7 1 6 ๓ 3 .3 2 3 .2 1 2 .8 1 2 .7 4
5 5 0 3 .5 7 3 .3 5 2 .6 9 2 .5 8 1 8 ๓ 3 .3 0 3 .2 0 2 .8 2 2 .7 6
6 ๓ 3 .5 4 3 .3 4 2 .7 0 2 .6 0 2 0 ๓ 3 .2 8 3 .1 8 2 .83 . 2 .7 7

* R e p r o d u c e d  f r o m  T a b l e  3 4  c  o f  T a b l e s  f o r  S t a t i s t i c i a n s  a n d  B i o m e t r i c i a n s ,  b y  p e r m i s 
s io n  o f  D r .  E .  ร .  P e a r s o n  a n d  t h e  B i o m e t r i k a  T r u s t e e s .
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ต า r างท ึ่ 8 แส ืคงะ)"านวนยั้นยองกา?ฑดส ํอบ'เคส ์แคว? เ£เอ£เกา?แะ)กแะ)งปกต

ย่วงกว,,'างยอ งแ ต ่ล ะย ั้น  = x (ท) ~ x ( l )
k

id a  k  = ะ)"านวนยั้นที่ต ้องกา?

X . . .  = o r d e r  s a m p le( i )

โดยกา?ทดส ํอบ 50 ? อบ

ยนาดส ื’วอ ย ่าง k ะ)'านวนยั้นที่ เห รอ id  อท'■ ากา? yบ ห ม าย เห ต ุ

8 3 , 4 ,  6 ,  7 ,  8 กา?ทดส ํอบ X2

50 10 6 ,  7 ,  8 จ ิง เส ือ ก 'ไ ป ั k  = 10

12 6 ,  7 ,  8

8 5 ,  6 ,  7 ,  8 กา?ท ดรอ บ  X2

100 10 7 ,  8 ,  9 ,  10 ค ิง เส ือ ก 'lïf  k  =  12

12 8 ,  9 ,  1 0 ,  12

15 9 ,  1 0 ,  11
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ต า ? า ง ท ึ่ 9 L am bda p a r a m e t e r s  f o r  g i v e n  v a l u e s  o f  s k e w n e s s  ( a ^ )  anc^

a น LA fi า
a 3 - 0. 

LAS 2

k u r t o s i s
0

LIA 3 LAfl น

(a* 4 ) w h e n  y

a » u n  1

= 0
a 3 - 0. 

LAfl 2

a n d  a
05

LAfl 3

= 1 

LIA 0 a0 LAfl 1

ช

๐3 - 0. 
LAfl 2

10
LAfl 3 LAfl น

า. 8 .0 .577M 1.0000 1.0000 1.3 -1.703 .2861 .0000 .9502* 1.8 -1.678 .2835 .0000* .9071»2.0 .0 . น 952 . 58น3 .5003 2. 0 -1.229 .3122 . 0505 . 7603 2.0 -1.27 1 .3028 .001 2 .73732.2 .0 .น 197 . น09 2 .0092 2.2 -. 802 .3310 .1128 .5802 2.2 -.872 .3177 .090 1 . 570021 น .0 .3533 .3032 .3032 2. 0 -. 375 .3328 . 1876 . 3901 2.0 -.51 5 .3 16« . 1«77 .01162.6 .0 • 29น9 .2303 . 2303 2.6 -.103 .2920 . 1973 .2605 2.6 -.269 .2863 .1678 . 2831
2! ร .0 . 2 น3 3 .1765 . 1765 2.8 -.083 .2029 . 1625 . 1903 2.8 -.160 .2017 .1086 . 20333.0 . 0 . ใ 970 .1309 .1309 3.0 -. 059 .1975 .1276 .1025 3.0 -.117 .1 977 .1205 .15033.2 .0 .1563 .1016 .1016 3.2 -.006 .1565 .0970 . 1061 3.2 -.092 .1572 .0936 .11113.น . 0 .1191 .07 น 2 .0702 3.0 -. 03 8 .1 190 .0718 .0770 3.0 -.076 .1203 . 0690 .08033.6 .0 .0852 .0512 .0512 3.6 -.033 .0856 .0099 .0530 3.6 -.06 5 .0866 .0090 .0552
3.8 .0 .0รน5 .0317 .0317 3.8 -.027 .0508 .0311 .03 27 3.8 -.057 .0558 .0308 .0302น!0 .0 .0262 • 01 น 8 .0108 0. 0 -.026 .0260 .0106 .0153 0.0 -.009 .0276 .0109 .0163น. า .0 .0128 .71004 .7100* น. 1 -. 020 .0132 .71804 .75004 0.1 -.008 .0 102 .76064 . 8302*“.2 .0 -.0659* -.0363* -.0363* น.2 -.020 .0700♦ .03804 .03974 น.2 -.00 6 .10004 .07624 . 0828»«*.3 .0 -.0123 -.6706» -.6706* «.3 -.022 -.0120 -.63864 -.66034 0.3 -. 0o น -.0109 -.57034 -.6170»a ! น .0 - ,02น 1 -.0130 -.0130 0.0 -.022 -.0238 -.0126 -.0131 0.0 -.00 1 -.0227 -.0118 -.0127น.6 .0 - .0น66 -.0206 -.0206 0.6 -.018 -.0062 -.0200 -.0208 0.6 -.037 -.0052 -.0231 -.0207น. 8 .0 -.0676 -.0350 -.0350 0.8 -.019 -.0671 -, 0302 -.0350 0.8 -.036 - .0 661 -.0332 -.03506.0 . 0 -.0870 -.0003 -.0003 5.0 -.016 -.0867 -.0035 -.0008 5.0 -.033 -.0857 -.0020 1 ”. Ou 505.2 .0 -.1053 -.0528 -.0528 5.2 -.016 - .1050 -.0519 -.0530 5.2 -.032 - .1000 -.0507 ) -.0537
5.น .0 -.1227 -.0606 -.0606 5. 0 -.015 -.1222 -.0596 -.0612 5.0 -.030 -.1213 -.0580 -.06165.6 .0 -.1389 -.0677 -.0677 5.6 -.010 -.1386 -.0667 -.068ç 5.6 -.028 -.1375 -.0650 -.06885. 8 .0 - . 1 รน 1 -,07น2 -.0702 5. 8 -.010 -.1538 -.0731 -.0750 5.8 -.027 -.1530 -.0719 -.07556.0 .0 -.1686 -.0802 -.0802 6.0 -.013 -.1682 -.0791 . -.0810 6.0 -.027 -.1670 -.0778 -.08166.2 .0 -.1823 -.0858 -.0858 6.2 -.01 2 -.1820 -.0807 -.0866 6.2 -.025 -.1611 -.0830 -.0872fi! น . 0 -.195» -.0910 -.0910 6.0 -.012 -.1950 -.0899 -.0918 6.0 -.020 -.190 3 -.0886 -.0925fi.6 .0 -.2077 -.0958 -.0958 6.6 -.012 -.2070 -.0907 -.0967 6.6 -.023 -.2066 -.0930 -.09736.8 . 0 -.2190 -.1003 -.1003 6.8 -.011 -.2192 -.0992 -.1012 6.8 -.023 -.2180 -.0979 -.1019
า .0 !o -.2306 -.1005 -. 1005 7.0 -.01 1 -.2303 -.1030 -. 1050 7.0 -.022 -.2297 -.1021 -.10627.2 .0 - . 2 น1น -.1085 -.1085 7.2 -.010 -.2011 -.1070 -.1090 7.2 -.021 -.2005 -.106 1 -.1102
7.น .0 -.2518 -.1123 -.1123 7.0 -.010 -.2515 -.1112 -. 1132 7.0 -.020 -.2507 -. 1099 -.11397.6 .0 -.2615 -.1158 -.1158 7.6 -.97ร4 -.2613 -.1107 -.1167 7.6 -.02 0 -.2606 -.1130 -.11757.8 !o -.2709 -.1191 -.1191 7.8 -.999* -.2707 -.1180 -.1201 7. 8 -.020 -.2699 -.1167 -. 12088.0 .0 -.2800 -. 1223 -. 1223 8.0 -. 92 8* -.2797 -.1212 -.1232 8.0 -.019 -.2791 -.1199 -.12008.2 .0 -.2887 -.1253 -.1253 8.2 -.906* -.2880 -.1202 -.1262 6.2 -.019 -.2878 . -.1229 -.12708. 0 . 0 -.2969 -.1281 -. 1281 8.0 -. 93 14 -.2960 -.1270 -.1291 8.0 -.018 -.2961 -.1258 -.12988.6 . 0 -.3050 -.1308 -.1308 8.6 -. 91 24 -. 3 00 8 -.1297 -.1318 8.6 -.017 -.3001 -. I2es -.13258.8 . 0 -.3128 -.1330 -. 1330 6.8 -. 8 5 2* -.3125 -.1323 -.1303 8.8 -.01 7 -.3119 -.1311 -.13519.0 . 0 -.3203 . -.1359 -. 1359 9.0 -. 83 7* -.3201 -.1308 -.1368 9.0 -.017 -.3193 -. 1 335 -. 1376

a « LA fi 1
๐ 3 - 0. 

LA fl 2
15

LAfl 3 LAfl 0 «0 LAfl 1
a 3 - 0. 

LAfl 2
20

LAfl 3 LAfl 0 ๐0 LAfl 1
๐3 - 0. 

LAfl 2
25

LAfl 3 LAfl 0
1.8 -1.655 .2811 .0000» .8700» 2.0 -1.387 .2801 .0212 .7090 2.0 -1.065 .2708 .0105 .70302.0 -1.323 .2938 .0310 .7200 2.2 -1.011 .2907 .0638 . 5571 2.2 -1.080 .2807 .0506 - 55082.2 -. 9U0 .3056 .0782 . 5623 2.0 -.706 .2919 .1013 . 0206 2.0 -.790 .2820 . 09 น 3 . 02912.0 -.617 .3031 .1215 .0190 2. 6 -.071 .2718 . 1233 .3120 2.6 -.558 .2650 .1062 .32262.6 -.376 .2791 .1035 .2990 2.8 -.322 .2370 .1221 .2273 2.8 -.398 .2309 .1059 . 23852.8 -.20 0 .2397 . 1350 .2156 3.0 -.237 .1983 .1065 . 1672 3.0 -.298 .1 987 . 0996 . 17633.0 -! 1 77 .1930 .1135 . 1586 3.2 -.187 .1599 . 0866 .1230 3.2 -.237 .1619 . 0831 .13003.2 -.138 .1580 .0901 .1167 3. 0 -.150 .1200 .0667 .0889 3.0 -. 196 .1266 . 0653 . 091» 23.0 -.110 .1219 .0682 .08 «3 3.6 -.132 .0908 . 0062 .0615 3.6 -.167 •0937e> . 0081 .06563.6 -,09e .0890 .0065 .0581 ■ 3.8 -.116 .0601 .0310 .0389 3.8 -.107 .063 2^ .0321 .0021
3.8 -.086 .0577 .0310 .0363 0.0 -.103 .0318 .0160 .0198 0.0 -.131 .0351 . 0176 .0220c. 0 -.076 .0290 .0155 .0178 น. 1 -.097 .0185 .90674 .0113 น. 1 -.126 .0217 .0108 .0136น. 1 -.072 .0160 .63784 .95604 น!2 -.093 .57074 .28904 .30294 น.2 -.118 .88894 ! 0U084 . 5067*0.2 -. 06 9 .32174 .16674 .18904 น.3 -.089 -.66014 -. 330 24 -.39294 0.3 -.113 -.30764 -!17134 -.2103*น. 3 -.066 -.91134 -.06604 -.52784 น. 0 -.085 -.0185 -.92614 -.0108 น. 0 -.108 -.0150 -.75004 -.9175*น. น -.063 -.0210 -.0107 -.0120 0.6 - ! 07 9 -.0010 -.0202 -.0233 0.6 -.099 -.0380 -.0180 -•022Cน!6 -.056 -.033ว -.0218 -.0202 น.8 -.070 -.0622 -.0302 -.0305 0. 8 -.090 -.0591 -.0282 -.0330น.8 -.055 - .0600 -.0318 -.0351 5.0 -. 06 9 - .0818 -.0392 -.0000 5.0 -.087 -.0790 -.0373 -.00365.0 -.051 -.0802 -.0010 -.0009 5.2 -.065 -.1003 -.0075 - ! o53o 5.2 -.082 -.0970 -.0055 -.05275.2 -.00 8 -.1025 -.0093 -.0537 5.0 -. 06 1 -.1176 -.0551 -.0615' 5.0 -.077 -.1109 -.0531 -.0610
5. น -.005 -.1193 -.0569 . -.0617 5.6 -.ose -.1339 -.0621 -.0689 5.6 -.073 -.1312 -.0601 -.06855.6 -.003 -.1361 -.0639 -.0690 5.8 -.055 -.1090 -.0686 -.0757 5.8 -.070 -.1067 -.0665 -.07505.8 -.002 -.1510 -.0703 -.0757 6.0 -.053 -.1639 -.0705 -.0819 6.0 -.067 -.1613 -.0725 -.08176.0 -.000 -.1660 -.0763 -.0819 6.2 -.051 -.1778 -.0801 - . 0S77 6.2 -.060 -.1753 -.078 1 -.08766.2 -.03 8 -.1798 -.0819 -.0876 6.0 -.009 -.1909 -.0853 -.0930 6.0 -.062 -.1885 -.0833 -.09306. น -.037 -.1929 -.0870 -.0929 6.6 -.007 -.2030 -.0901 -.0980 6.6 -.059 -.2010 -.0882 -.09806.6 -.03 5 -.2053 -.0919 -.0976 6.8 -.005 -.2153 -.0907 -. 1026 6.8 -.058 -.2129 -.0927 -.10276.8 -.030 -.2172 -.0960 -. 1020 7.0 -.000 -.2265 -.0989 -. 1069 7.0 -.055 -.2202 . -.0970 -. 10707.0 -.033 -.2280 ' -.1006 -. 1067 7.2 - ! oo3 -.2370 -.1029 -.1110 7.2 -.050 -.2350 -.1010 -.11117.2 -.032 -.2392 -. 1006 -.1107 7.0 -.001 -.2077 -.1067 -.1108 7.0 -.052 -.2055 -.1008 #-.1150
7.3 -.031 -.2096 -.1080 -.1105 7.6 -.000 -.2577 -.1103 -.1180 7.6 -.051 . -.2550 -.1C8 0 -.11867.6 -.030 -.2593 -.1119 -.1180 7. 8 -.039 -.2671 -.1136 -.1218 7. 8 -.009 -.2609 -.1118 -.12207. 5 -.029 -.2688 -.1153 -.1210 8.0 -.038 -.2762 -.1168 -. 1250 8.0 -.00 8 -.2702 -.1151 -.12528.0 - . 02e -.2780 -.1185 -.1206 8.2 -.037 -.2850 -.1199 -. 1280 8.2 -.007 -.2829 -. ne 1 -. 12838.2 -.028 -.2666 -.1215 -. 1276 8.0 -.036 -.2935 -.1228 -. 1309 8.น -! 0 0 6 -.2910 -.1210 -. 13128.น -.027 -.2908 -.1203 -. 1300 8.6 -.035 -.3010 -.1255 -.1336 8.6 -.000 -.2995 -.1238 -.13396.6 -.027 -.3031 -.1271 -. 1332 8.8 -.035 -.3092 -.1281 -. 1362 8.8 -! 00 0 -.3072 -.1260 -.13658.8 -.026 -.3100 -. 1297 -.1357 9.0 -.030 -.3168 -.1306 -. 1387 9.0 -!003 -.3107 -.1289 -.13909.0 -.025 -.3183 -.1322 -.1382 9.2 -.030 -.3201 -.1330 -.1011 9.2 -.002 -.3220 -.1313 -. 10H

T h e  p a r a m e t e r  v a lu e s  g iv e n  in  t h i s  t a b l e  a r e  f o r  a  V 3 r ia te  w i t h  z e r o  m e a n  a n d  u n i t  v a r i a n c e .  T h e  p r o c e d u r e  f o r  a d j u s t i n g  t h e  p a r a m e t e r s  to 
r e f le c t  a  d i f f e r e n t  m e a n  o r  v a r i a n c e  is  g iv e n  in  S e c t i o n  3 .  A  p lu s  s i g n  ( + )  n e x t  t o  a  t a b l e d  v a lu e  in d i c a t e s  t h a t  t h e  v a l u e  h a s  t w o  l e a d i n g  z e ro e s  
a n d  s h o u l d  b e  m u l t i p l i e d  b y  I 0 ' 1. S i m i l a r l y ,  a  d o l l a r  s ig n  ( ร )  n e x t  t o  a  t a b l e d  v a lu e  in d i c a t e s  t h a t  t h e  v a lu e  s h o u l d  b e  m u l t i p l i e d  b y  10 *. An 
a s t e r i s k  ( * )  n e x t  t o  a  t a b l e d  v a lu e  o f k ;  i n d i c a t e s  t h a t  t h e  d i f f e r e n c e  b e tw e e n  t h e  c a l c u l a t e d  a n d  s p e c i f ie d  v a lu e s  o f  o r;, i . e .  |a j ( A j A < )  -  O j l . i s  
s o m e w h a t  g r e a t e r  t h a n  0 .0 1 .  S e e  S e c t i o n  4  f o r  a  d i s c u s s i o n  o f  t h e  c o n s t r u c t i o n  a n d  a c c u r a c y  o f  th i s  t a b l e .
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ตาร•างท ี่ 9 (ต ่อ )

1 6 9

๐3 - OVÛÔ *3 - 0.65 a 3 - 0.70
0, LAB 1 LAS 2 LAB 3 LAB a a« LAB า LAB 2 LAB 3 LAB น a# LAB 1 LAB 2 LAB 3 LAB 4
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1.1 .1 3 5 7 .1 3 3 5 1 3 1 4 .1 2 9 2 .1 2 7 1 .1 2 5 1 .1 2 3 0 4 2 1 0 .1 1 9 0 1 1 7 0
1 .2 .1 1 5 1 .1 1 3 1 .1 1 1 2 .1 0 9 3 .1 0 7 5 .1 0 5 6 .1 0 3 8 .1 0 2 0 .1 0 0 3 .0 9 8 5
1 3 .0 9 6 8 .0 9 5 1 .0 9 3 4 .0 9 1 8 .0 9 0 1 .0 8 8 5 .0 8 6 9 .0 8 5 3 .0 8 3 8 .0 8 2 3
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1 .7 .0 4 4 6 .0 4 3 6 .0 4 2 7 .0 4 1 8 .0 4 0 9 0 4 0 1 .0 3 9 2 .0 3 8 4 .0 3 7 5 .0 3 6 7
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2 7 .0 3 3 5 0 0 3 4 .0 0 3 3 .0 0 3 2 .0 0 3 1 .0 0 3 0 .0 0 2 9 .0 0 2 8 .0 0 2 7 0 0 2 6
2 .3 .0 0 2 6 0 0 2 5 .0 0 2 4 0 0 2 3 .0 0 2 3 .0 0 2 2 .0 0 2 1 .0 0 2 1 0 0 2 0 .0 0 1 9
2  9 .0 0 1 9 .0 0 1 3 .0 0 1 8 .0 0 1 7 • 0 0 i  6 .0 0 1 6 .0 0 1 5 .0 0 1 5 .0 0 1 4 .0 0 1 4
3 .0 M \ 3 .0 0 1 3 .0 0 1 3 .0 0 1 2 .0 0 1 2 00 1 1 .0 0 1 1 .0 0 1 1 .0 0 1 0 .0 0 1 0
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ป r  ะ ว“f! ผ ู้เ  ฮยน

น า ง ส ำ ว สํนหิเสํ โฟดรฑยธาร'ากร- 1(ใดวันที่ 18 กมภาพ ้นร์ พ .ส ํ.  2 5 0 6  

จังหวัดนคร'ร'าฝสํนา ไค'รับ'ป?ญณ,ารฑ ยาส ำส ํต ร ํง twin สำ t n  ค:1นัดสำสํตรั คาท น ห าว ัฑ ยาล ัยส ํว ั- 

นค?นฑr ร โ rtsj ป'ทุมวัน •ปีการ'สกพา 2 5 2 6  และIย ัาส ืก ษ าต ่อ ใน ส ำข าส ์ส ํด  ภ าค พ าส ํ!ใ ด ั 

พ ั.ฑ ิฅ 1ใฑยาสํ'บ คุพิาลงกร-ณ์มหารทขาสั'ข Iที่อร่ปีกาrfirm 'า 2 5 27
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