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************************************************

c* OGRAM TO COMPUTE o

C***-’**** *EB’Q)BABILL-II-(X QE**’YEE****EB)R*OB*MP*EM Qg*IHE IJEc§I**********
C* DESCRIPTION SOME VARIABLE *
c* N = NUMBER OF OBSERVE *
c* SM = SUM OF OBSERVE *
C XVEAN = MEAN RVE x
C* VI = VARIANCE OF OBSERVE x
C A1l = COEFFICIENT TABULATED IN _ SHAPIRO ANDWILKI1965 ) x
[ dSMM R 51005 SNORMAL S lsl&BDE&&I&IL&ILQ***MEDJAN***************
c* DESCRITION FUNTION AND_SUBROUTINE
C* FEUNTION FACT IS UDED FOR COMPUTE FACTORIAL x
c*  SUBROUTINE RANDUM IS USED FOR GENERATING RANDUM NUMBER *
c* SUBROUTINE RIBUTION .
¢ o« SYBROMTINE, §}QQ Li LJ&ED EQB&QMWJE&IWDAB%NQBMAL RISTRIBYTION

DMENSION XélOOJ A1100), XM(lOOQ XMM{1GO>,0(20 E

EXMI D(2 1UP RAZO GLOWB(20JfA TX(IOO 7STX(50) 1EE{ 20)

REA L M ANTl MEAN

XN= N
o
) CONSTANT VALUE OF TL1CT2 STATISTIC
)

MEANT1= 0.0

MEANT?2=. 0.4523

FACTN=. FACT INJ

T3= 6. * ACTer 3)

FACT4= 24 *FACT(N-4)
o
o CONSTANT VALUE OF  STATISTIC

DO 180 1=1].50

R£ADL5|JI85JAII )

185 FORMATIF5.41
180  CONTINUE

= CONSTANT VALUE OF R STATISTIC
)

XXN=|./XN

XMIN)= 1 5 J**XXN

M 1= 1.-Xm Ni

0 ¢ 0.
510 XM{J)= 1AI-.3175i/(XN+:365)

g(M j)J—J L bXM %J D 10 930

CALL STU? YXMJZ
M
€0 O

550

XNN?JJSTJD) (YXM,ZJ
520 CONTINUE
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CHIs= cHIs+111 (JI-E (J11*=%21/ E(J]
755  CONTINUE
IF1KC.EQ.I0JGO TO 771
IFIKC.EQ.91G0 TO 772
IFIKC.EQ.81GD TO 773
IF<KC.EQ.7JG0 TO 774
|F (KC.EQ.61G0 TO 775
IF JKC. EQ.51@0 TO 776

c CHI SQARE DFI0-3—

771 IF1CHI '.GT.18.4751C01=C01+1.
IFgCHIS.GT.14.0671C05:C05+1.
IF(CHIs. GT.12.017) Cl 0=c 10+1.
&0 TO 900

c CHI SQARE 0F9-3=6

772 IFICHIS.GT.16.8121COI=c 0 1+1.
I F(CHIS .GT.12.5921C05-=C05 +1.
IFICHIS.GT.10.6451C10=C10+1.
&0 TO 900

c CHI SQARE DF8-3-5
773 IFICHIS.GT.15.086 1CO1=001+1.
IF(CHIS.GT.11.0701C05=C05+1»
IF(CHIS.GT.9.2361C10=c10+1.
GO TO 900
c CHI SQARE DF7-3=4
774  1F(CHIS.GT.13.2271C01=C01+1.
IF ICHIS.GT.9.48 81C05=c 05+1.
IF (CHIS . GT.7.7791C10=C10+1.
@ TO 900
c CHI SQARE DF6-3=3

775 IF%CHIS.GT.11.3451C 01=c 01+1.

IF(CHIS 676 P TaCT6EC 0

30 TO 900
c CHI SQARE DF5-3-2
776 IF&CHIS.GT.9.2101C01:C01+1.

IF(CHIS.GT.5.9911C05=C05+1.
IF(CHIS.GT.4.605)C10=C10+1.
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0

= EXQ(EIC{NO FACT i IN)

IF 1JN.EQ.0JGO TO 666
00 610 K=1jIN

%t 0 FACT= FACT*FK
I 6 RETURN
BND

SUBROUTINE RANDUM!IXjlYjRN)
Y= 1X*65539

IF(1Y)3,4, 4

IY= 1 Y<21474836 47+1

RN- RN*.4656613E-9
iEKDK

SUBROUTINE NORMAL!IX,EX, STD,X)

003 1=112

CALL RANDUMOX, 1Y,RNJ

A= AHRN

X- EX>IA-6.0J*STD

RETURN

END i
o
o

SUBROUTINE STUD(YXM2)

5 b ;QE pﬁ it

" e.a%s §
123 %ﬁ%l

Q)H 1.821256)*T1+1.7814 78)*T1



"TVIf - A

?UB OUTINE RANDUMEI X, 1Y, RN)
I

e
3 IY=1Y+2147483647+1

RN-RN*.4656613£—9
IX4Y

B

SUBROUTINE NURMALIIX,EX; STD, X)
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EXEE)UTINE SKEWFQIF!K? RLMI, RLM2, ruvsi RLM4j EX, STD, X0

M%% NJ
%;fuxﬁﬁmm

SUBROUTINE SCNRML<IX,Cj Pj EX»STDi X)
CALL_RANDUM( I Xi 1'Y,RNJ

4 CALL NORMAL(IXIEXjCSTDjXJ

5  CALL NORVAL<IX,EXjSTDjXJ

44  RETURN
BND
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SUBROUTINE STUDTYXWZ]

4 ™ § P ™ f-A L e 212y *ne-T.l« h.83.*%
ST1+0.3J.93815J

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

&0 TO 234
123 RETURN
BEND

IBM APPLICATION PROGRAM SYSTEM/360 SCIENTIFIES SUBROUTING

PACKAGE (360 A-CM-03X)  VERSION I11 (STANDARD NORMAL
DISTRIBUTION)
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2 () Coefficients {aﬂ-i'+1'}

31

0-4220
2921
02475
12145
21874

0-1641
-1433
11243
1066
0399

0-0739
+0585
10435
0289
10144

0-0000

41

0-3940
12719
02357
02091
1876

0-1693
*1531
1384
1249
*1123

0-1004
0891
0782
0677
*0575

0-0476
0379
0283
*018S
10094

0-0000

for

32

0-41SS
*259S
02463
02141
+1878

0-1651
1449
-1265
*1093
0931

0-0777
*0029
*0485
00344
0206

0-006S

42

0-3917
2701
02345
2055
01874

0-1694
*+1535
1392
+1259
+1136

0-1020
+0909
0504
0701
+0602

0-0506
0411
0315
0227
0130

0-0045

33

0-4156
02576
02451
02137
*1880

0-1060
01463
01254
1118
0961

0-0812
0669
0530

- -0395

10262

0-0131
+0000

43

0-3894'
02654
02334
02078
1871

0-1695
*1539
1393
1269
1149

0-1035
+0927
0324
0724
*002S

0-0534
0442
*0352
*0263
0175

0-0037
10000

2(1) 50

34

0-4127
02354
02439
02132
11832

0-1667
1475
1 1301
01140
*09SS

0-0844
*0706
*0572
0441
0314

0-0187
+0062

44

0-3572
02667
02323
02072
01863

0-1695
01542
. -1405
01278
+1160

0-1049
0943
0542
0745
0651

0-0500
0471
10383
0290
0211

0-0126
+0042

35

0-4090
02834
12427
021217
1583

0-1073
11487
01317
01100
01013

0-0873
0739
0610
10484
0361

0-0239
1 0119
0000

45

0-3850
2651
02313
22065
01865

0-1095
+1545
01410
01230
1170

jO-1062
+0959
0560
0765
0673

0-0584
0497
10412
-0323
0245

0-0163
+0081
+0000

for the

36

0-4068
02813
02415
2121
01883

0-167S
01490
01331
1179
+1036

0-0900
0770
0645
*0523
0404

0-02S7
0172
0057

46

0-3830
*2635
02302
12008
1862

0-1095
*1548
1415
*1293
*1180

0-1073
0972
0376
0783
0694

0-0607
0522
0439
0357
0277

0-0197
0113
*0039

161,

test for normality,

37

0-4040
02794
02403
2116
01833

0-1683
1505
01344
01196
1056

0-0924
0793
0677
+0559
00444

0-0331
+0220
+0110
+0000

47

0-3808
+2020
02291
+2052
*1859

0-1695
*1550
1420
+1300
11189

0-1035
+0980
+0892
0501
0713

0-0628
.-0546
*0465
*0385
0307

0-0229
*0153
+0076
+0000

38

0-4015
02774
02391
2110
1881

0-1656
1513
*1356
1211
*1075

0-0947
00324
*0706
*0592
0481

0-0372
10264
0158
10053

48

0-3789
02604
02281
02045
1855

0-1693
+1551
1423
*+1306
01197

0-1095
0998
0906
0817
0731

0-0048
10503
0459
(0411
+0335

0-0259
0185
0111
0037

39

0-3989
02755
*2380
02104
*1580

0-1659
1520
*1360
1225
1092

0-0967
*Q348
0733
0622
1 0515

0-0409
*0305
*0203
0101
+0000

49

0-3770
*2589
02271
02038
*1851

0-1692
*1553
014217
11312
1205

0-1105
1010
+0919
0832
0748

0-0667
*0588
0511
0436
0361

0-0238
0215
0143
1 0071
+0000

40

0-3964
2737
*2363
02093
1878

0-1691
*1526
1376
1237
*1108

0-0986
+0870
*0759
0651
*0546

0-0444
0343
10244
+0140
+0049

50

0-3751
02574
02260
02032
01847

0-1691
1554
1430
1317
01212

0-1113
*1020
*0932
0346
0764

0-0685
*060S
-0532
*0459
*0386

0-0314
0244
0174
0104
*0035



3 Percentage points of the

001

0-753
657
680

0-713
1730
0749
0764
1781

0-792
505
2314
1 525
*335

0-S44
851
853
*863
868

0-873
578
*881
884
*888

0-891
894"
*896
893
900 1

0-902
904
-900
-908
*910

0-912
914
916
917
919

0-920
0922
923
0924
*920

0-927
923
929
*929
*930

* Based on

002

0-756
707
*715

0-743
760
778
791
*506

0-S17
*528
*S37
540
*555

0-863
*869
1 S74
*ST79
*584

0-888
*592
*895
*898
901

0-904
+900
+908
1910
0912

0-914

*915-

917
919
*920

0-922
0924
925
0027
928

0-929
*930
932
*933
934

0-935
936
937
937
938

fitted Johnson (1949)

0-05

0-707
\748
0762

0-78§
1 803
818
*529
842

0-S50
*559
*866
874
Sw
0-887
*592
597
1 901
*905

0-908
911
914
916
918

0-920
923
0924
926
0927

0-929
*930
931
*933
934

0-935
-930
1938
*939
*940

0-941
-942
1943
0044
0945

0-945
940
0947
0947
0947

010

0-759
0792
*S00

0-820
+838
1851
559
+869

0-876
*583
*889
*395

1901 .

0-900
910
914
917
*920

0-923
920
*928
+930
*931

0-933
*935
*930
9317
939

0-940

- =941

0942
043
0944

0-945
946
0947
948
949

0-950
951
*951
*952
*953

0-953
1 954
954
955
*955

test

Level
A

0-50

0-959
*935
927

0-927
928
1932
*935
938

0-940
943
*945
947
*950

0-952
954
950
957
*959

0-960
901
*962
2963
*964

0-965 . '
*965
*966
*960
967

0-967
968
968
*969
*969

0-970
970
971
971 .
972

0-972
972
973
973
-973

0-974
0974
974
974
974

for

0-90

0-998
987
979

0-974
972
972
972
972

0-973
973
974
975
975

0-976
977
978
978
979

0-980
*950
981
981
981

0-982
*982
+982
*952
*983

0-983
983
983
+083
984

0-984
984
954
984
*985

0-985
*985
*9S5

--985
*985

0-985
*985
985
*985
*985

= 3(1)

0-95

0-999
1992
950

0-9SL
979
978
978
978

0-979
-979
979
*980
*980

0-981
981
982
982
983"

0-983
984
984
934,
*935

0-985
985
985
*985
985

0-980
-956
*956
*086
*986

0-986
957
987
987
987

0-987
987
-987
987
988

0-988
988
988
933
983

50

0-98

1-000
996
991

0-950
*955
984
954
1953

0-954
984
934
954
984

0-985
985
*986
*986
936

0-987
987
987
987
*983

0-983
*9SS
988
988
*988

0-988
*98S
*989
+080
*989

0-989
989
*989
*959
*989

0-989
*989
990
*990
990

0-990
990
990
*990
990

162

0-99

1-000
997
*993

6-989
*985S
987
-936
*980

0-986
195G
956
*956
*981

0-987
987
983
953
*988

0-989
959
*959
989
*989

0-989
*990
*990
990
*900

0-990
990
990
*900
990

0-990
990
990
991
991

0-991
1991
991
991
991

0-991
991
991
991
1991

,approximation, see Shapiro & W ilk (1905a) for details.
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O© OO0 ~d o o

10
20
30
40
50

y 1
[ + 2000 ld 7
117 '
-IJl T2

[ 11
0.00212 0.10602 0.60804 0.42171
- 0.01494 0.06778 0.28739 0.20254
- 0.00983 0.05096 0.11681 0.12639
--0.00809 0.03899 0.01465 0.08995
- 0.01093 0.03110 - 0.04011 0.07094
- 0.00727 0.02617 - 0.08202 0.05732
- 0.00275 0.00894 - 0.17047 0.01598
- 0.00095 0.00540 ~ - 0.18197 0.00910
- 0.00156 0.00391 - 0.18780 0.00613
- 0.00142 000303 - 0.18891 0.00461



Size of

Sample

25
30
35
40
45
50

60
70
80
90

100

and Biometricians, Vol. 1, by permission of Dr. E.

5%

0.711
0.662
0.621
0.587
0.558
0.534

0.492
0.459
0.432
0.409
0.389

.Table for Testing Skewness
(One-tailed percentage points of the distribution of fb t = g1= ra)/mi3,i)*

Percentage Points

1%

1.061
0.986
0.923
0.870
0.825

.0.787

0.723
0.673
0.631
0.596
0.567

+ Since the distribution of y/

Standard
Deviation

014354
4052
.3804
.3596
34117
3264

;3009
.2806
2638
2498
2311

Size of
Sample

100
125
150
175-
200

. 250
300
' 350-
400
450
500

Percentage Points

5%

0.389
0.350
0.321
0.298
0.280

0.251
0.230
0.213
0.200
0.188
0.179

1%

0.567
0.508
0.464'
0.430
0.403

0.360
0.329
0.305

- 0.285

0.269
0.255

Standard
Deviation

0.2377
2139
1961
1820
1706

1531 -
1400
1298
1216
1147
1089

is symmetrical about zero, the percentage pdints repre-
sent 10% and 2% two-tailed values. Reproduced from Table 34 B of Tablesfor Statisticians

-l

=

.Table for Testing Kurtosis
(Percentage points of the distribution ofb2 = m jm 22)*

Percentage Points

5%

3.99
3.87
3.77
311
3.65

3.57
3.52
3.47
3.44
341
3.39
3.37
3.35
3.34

Upper Lower

. 5%

2.15
2.21
2.35
2.40
2.45

2.51
2.55
2.59
2.62
2.64
2.66
2.67
2.69
2.70

Lower
1%

O RO RO RO RO PO RO PO PO
O oo ~JUOTRh O oY N~

Size of
Sample

600
650
1
750
800
850
9
950
10

12
14
16
18
20

. Pearson and the Biometrika Trustees.

Percentage Points

Upper Upper

1%

3.54
3.52
3.50
3.48
3.46
3.45
3.43
3.42
3.41

5%

3.34
3.33
3.31
3.30
3,29
3.28
3.28
3.27
3.26

3.24
3.22
3.21
3.20
3.18

5%

2.10
271
2.12
2.73
2.14
2.74
2.75
2.76
2.76

2.18
2.80
2.81
2.82

2.83.

Lower Lower

1%

2.60
2.61
2.62
2.64
2.65
2.66
2.66
2.67-
2.68

2.11
2.12
2.74
2.76
2.17

*Reproduced from Table 34 C of Tablesfor Statisticians and Biometricians, by permis-

I
Size of
Sample Upper
i%
50 4.88
75 4.59
100 4.39
125 4.24
150 4.13
200 3.98
250 3.87
300 3.79
350 3.72
400 3.67
450 3.63
500 3.60
550 357
6 3.54
sion of Dr. E.

. Pearson and the Biometrika Trustees.
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50

100

10
12

10
12
15

order sample

50 ?
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? 9 Lambda parameters for given values of skewness (a") anch

kurtosis {2, ) wheny =0 and a =1

a3- 0.0
a» un'l (M2 M3 UAO

The parameter values given in this table are for a V3riate with zero mean and unit variance. The procedure for adjusting the parameters to
reflect a different mean or variance is given in Section 3. A plus sign (+) nextto a tabled value indicates that the value has two leading zeroes
and should be multiplied by 10'L Similarly, a dollar sign ( ) next to a tabled value indicates that the value should be multiplied by 10 * An
asterisk (*) next to a tabled value ofk; indicates that the difference between the calculated and specified values ofor;, i.e. [aj(AJA<) - Ojl.is
somewhat greater than 0.01. See Section 4 for a discussion of the construction and accuracy of this table.
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o4 10  Area Under the Normal Curve

Example
* o~ lﬂ
a
Pl[z> 1= .1587
P[z> 196] - .0250

Normal
Deviate .00 o0 03 04 05 06 07 08 09

0.0 5000 4960 4920 4880  .A4840 4801 . 4761 4721 4631 4641
0.1 4607 562 -4502 4483 4443 4404 4364 4325 4286 4247
(U 4207 4168 4129 4090 4052 4013 3974 3936 43897 3859
0.3 3821 3783 3745 3707 3669 3632 3594 3557 3520 3483
0.4 3446 3409 - 3372 3336 3300 3264 3223 3192 3156 3121

0.5 3085 3050 3015 2981 2946 2912 2877 2843 2310 2776
0.6 2743 2709 2676 2643 2611 2578 2546 2514 2483 2451
0.7 2420 2380 2358 2327 2296 2266 2236 2206 2177 2148
0.3 2119 .2090 12061 2033 2005 1977 1949 1922 .1894 1867
0.9 1841 1814 1788 1762  .1736 1711 1685 1660 1635 1611

1.0 1587 1562 1539 1515 1492 1469 1446 1423 1401 1379
11 1357 1335 1314 1202 1270 1251 1230 4210 1190 1170
1.2 1151 1131 1112 1093 1075  .1056  .1038  .1020  .1003 0985
13 0968 0951 0934 0918 0901 0885 .0869 0853 0838  .0823
14 0808 0793 0778 0764 .0749 0735 0721 0708 0694 0681

15 0668 0655 .0643  .0630 0618 0606  .0594 0582 0571 0558
1.6 0548 0537 0526  .0516  .0505 0495 0485 0475 0465 0455
17 0445 0436 0427 0418 0409 0401 0392 0384 0375 0367
1.8 0359 0351 0344 0336 0329 0322 o314 0307 030! 0294
1.9 10287 0281 0274 0268 0262 ..0256 0250  .0244 0239 0233

2.0 0228 0272 0217 0212 0207 0202 0197 0192 0188 0183
2.1 0179 0174 0170 0166 0162 0158 0154 0150 0146 0143
2.2 0139 0136 0132 0129 0125 0122 0119 0116 0 0110
23 0107 0104 0102 0099  .0096 .0094 0091  .0089 I 0084
2.4 0082 0080 .0078- .0075 0073 .007L  .0069  .0068  .0066 0064

5 0062 0060 0055 .0057 0055 0054 0052 0051  .0049 0048
5 0047 0045 0044 - 0043 0041 0040 .0039 0038 0037 .0036
7 0335 0034 0033 0032 .003L  .0030 .0029  .0028  .0027 0026
3 0026 0025 0024 0023 .0023 0022 .0021  .0021 0020 0019
9 0019 0013 .0018  .0017  +00i6 .0016 0015  .0015 0014 0014
0 M3 0013 0013 .0012 0012 0011 0011 0011  .0010 0010
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