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CHAPTER 1

INTRODUCTION

The purpose of this document is to present & more extensive and
more accurate table of percentage points of the Pcarsonian system than
those now availabte [8, 11, 15]. The ranges of al and 32 have heen
extended to include 0 <8, < 5.5 and 1.2¢ B, < 17.6. This region
is subdivided into 12 tables for each percentage value, each covering
a specific arca (see Figure 1.1) and for each given pair of 8l and B,
there are 17 significance levels (sec appendix B) to choose from
narely:

a s 0.001, 0.0025, 0.005, 0.01, 0.025, 0,050, 0.1, 0.25, 0.5,

0.75, 0.90, 0.95, 0.975, 0.99, 0.995, 0.9975 and 0.999.

All entries have six significant digits and were obtained using the
CDC 6400 with the floating point 60 bits word.

The Tables are presented as in Table 42 [11,15] assuming uy >0,
i.e., the distributions are assumed to be positively shewed. Of
course the upper percentage points, (a > 0.50) are positive and the
lower percentage points arc negative.

Various examples on the usige of these tables can be found in

(8, 9, 11, 13, 14, 15).
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CHAPTER I1

DISTRIBUTION FUNCTION

Pearson's first main type (Type I, Beta)

The four-parameter distribution function Type I of the Pearson

distribution is defined by

m m
f()’; alpazpml,mz)zcc[léil] l.[l-fz]z (2.1)

where -a; < y<a, , ma, = ma, and
n m
1 m, 1 m, e r(m1¢n2¢2)
C = B e ¥ ——
(a,+a,) ° (m,+ m,) F(m,+1)T(m_ +1)
172 1 2 1 2
(my+m,)

where I'(m) denotes the gamma function.
The following expressions were obtained [11] in terms of

'-~‘2=23 = = z 2
Bl 33 u3/u2 and B2 ag % u4/u2
which are the Pcarsonian measure of skewness and kurtosis respectively:

T = 6(Ry-B1-1) / (€+38,-28,)

2,%a, = 1/2 | ¥y (Bl(r’2)2 + lb"““!llz

1 72
and the m's are expressible as

/ \ :/2

m, m, = 172 | (r-2) t r(r+2) (

er(rs)? + 16(re1) /

where m, is the positive root if My >




Substituting x = (y+al) / (alﬁaz) in (2.1)

x(a,+a.) - a ™ x(al+az} - a; )
£(x) =C |1+ 172 1 .11 - 2 (al+az)
a1 2
™ m2 m m
= m L _Tmpemd om [ ara]  ateg) 2 1) 2
('1‘“23 (ml+m2) P(ml+l)r(m2+l) a a,
and on the substitution of ma,=m,a, we obtained
P(m,+m . +2) m m
_ 1772 1 2
f(x) = I‘(ml*l)r(mzﬂ) X . (1-x) , O0<x<l
and m,+1 > 0 , m_+1 > 0

1 2
Letting a = mlﬁl and 8 = mz*l , we obtained the probability density

function of the Incomplete Beta function in a standard form

f(x; a,8)= rru;;%e) xa.l (l-x)a.l , 0<x<1 (2.2)

where a>0 , 8 > 0 and

the computer program BETAX [2] requires the following form

X
. o T(ass a-1 g-1
I (x; a,B) m()—r()g)—fo t (1-t)" “dt

(2.3)
where a >0, 8>0and 0< x < 1,

The mean, variance, third and fourth standardized moments of

cquation (2.3) arc




u = £(x) =a/(a+B),
0% = E[(x-1)% ] = aB/[(@48)” (asBe1)] ,

a = E[(x-u)/0) = 2(8-a) YasBdi ,
(a+8+2) VaB

B, =0, = E[(xu)/o]® = 3(assel) [a® (8+2) - 2arss?(as2)]
aB(a+B+2) (a+B+3)

The mode (or antimode in a U-shaped distribution) occurs at
MO = (a-1)/(a+8-2}, a > 0 and B8 > 0. The curve (2.1) is bell-shaped,
ifa>1land 8>1, WhenO <a <] and 0 < 8 < 1, the curve is
U-shaped. The curve is J-shaped-decreasing if 0 <a <1 and B > 1,
the curve is J-shaped-increasing if a > 1 and 0 < B < 1.

Craig [7] cxpressed the variable y of equation (2.1) in standard
unit (i.e., t=(y-u)/o) and ottainced the Type 1 in the following form.

™ "2
f(t; m, My, T rz) L C(t-rl; (rz-t) » Iy < t < r, (2.4)

ml+m2+l . r(ml*m2¢2)
P(m101)r(m2+l) '

where C = (rz-rl)

Ty T, = [rag e D) 25,

2
Qa
L3 1es. 1428
ml ? mz - ( 6 ) ( 6 ) L]

and ¢ = (282 = 3.‘3l -6)/ (62 + 3),

D =g, - 435(68+2).

1




T ——

In equation (2.4), let x = (t - rl) / (rz-rl). a=m ¢ 1 and
B = ®my + 1, This reduces (2.4) to the Incomplete Beta density
function (2.2) of which (2.3) is the cumulative distribution

function.

The computer program called T1 evaluates the probability level
or the percentage point for a given standardized variate t or a
probability level respectively and, in addition, T1 evaluates the ordinate

of equation (2.4) for a given t.

Pearson's sccond main type (Type IV)

The four-paramcter distribution function Type IV is defined as

2 X
£(x) = K(1 + if ) -m c-varctan(;) , - ®< X< w, (2.11)
a
Letting tan § = % and 2m-2 = r in the above equation we find
n/2
' - -
By * Kf aml cos™ ™" asin™ ¢ vedo
-n/2

The distribution is unimodal and in terms of moments about the

mean it is found that

H, = _-_ﬂ_ Yo = _-.a—z_—— (rzgv;’)
1 r 2 rz(r_l)

~

-4asv!r~*v2!

Uy ®
3 B2




. 3a41120v2)[(r06)(;20v2) - 8v2]
rr-1) (r-2) (r-3)

Y4

.. 2 3 2
wh2re we obtain in terms of Bl = U, / ¥ and Bz = ¥, / My

6(8, - 8, - 1)
r = 2~ "1 '

28, - 38, - 6

r(r-2)/§;

v =

A6(r-1) - B, (x-2)°

Iy
and a = V/ T% (16(r-1) - Sl(r-Z)zl

Craig [7] expressed the variatle x in equation (2.11) in standard

unit (i.e., t = (x-u)/0) and obtained the Type IV in the following form

2, ® e-vtan'l(sgzd.

f(t; =, v, T, s) = C[(t’r)2 + 57}
-®w< t< » (2.12)
22 vs
where Cs= s e 2 ,

G(2m-2,v)

v

G(2m-2,v) --’. sins™2 5 o g |
0




1 )
o i
R

o
P ¥

it
s
%

Mg

8
Jas(8+2) - & .
.. 45(6+2) - B, - 2(1+4) ay
26 sAE52)-8,
28. - 38, - 6
and § = 2 1
8,43

In the C term of the above equation, lct ¢ = % - 6, and we obtain

szm-l

%/2
-I. coszm" ee'vede

-r/2

C =

Similarly, in equation (2.12) we let t = stana -r. Upon simplification,
we obtain the probability density function and the cumulative density

function respectively

m-2 -va

f(a) = C0 cos ae ;
o 2m-2
F(t) = C, f cos" “u ¢ " da - <a, < >
-3/2
=/2
. ) -
where COl = ". cos~ " C 8 e ve do ,
-vf2
and a, = t:ufl (511) .




The computer program called T4(S] evaluates the probability level
or the percentszc point for a given standardized variate t or a prob-
ability level respectively and, in addition, T4 evaluates the ordinate

of equation (2.12) for a given t.

Pearson' third main type (Type VI, the inverted Beta)

The four parameter distribution function of the Type VI may be

written as
QZ 'ql
f(x; Qs qz, a, r) = C(x~a) X , (2.5)
where 0< a< x< = 0< 1 +q,c< 4, anc

o Gre!
= a

C E(Q:’ln ql'qz'l)

The beta function is defined to be

l @«
J 1-]
a(a,8) = I'(a)T(E .f ta'l(l-t)b-ldt .f -t——:;dt (2.6)
0 0

T(aer) (l’t)a 8

where the first and sccond integrand arc also known as Beta function of
the first kind and of thc second kind respectively and the transforma-
tion x = y/(l-y) will transform one into the other Beta function.

Lquation (2.5) is reducibled to an Incomplete Beta function of the

first kind in lectting x = a/:
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A

10

: q)-q,-2 -4,
F(a/z) = C0 t (1-t) dt, 0< a/z< 1 2.7)
a/z

-1
where C0 x B(ql-qz-l, q241).

Craig [7) expressed the variable x of equation (2.5) in standard

unit (i.e., t = (x-u)/0) and obtained the Type VI in the following form

™ ™
f(t; My My Ty rz) = C(t-rl) (t-rz) » Ty < te o (2.%)
. mlom,01
where C = r < 8(m +1, -m -my-1)
E 3 -{ 1] 6 = -
T T, (».3_0_’6)/2 » TEIT,

r. and r, are opposite in sign to ag £ 0,

1 2
m m z ¢ (—l:-é)j - l’ze
1* 72 - ey 3 ’

and D = g, - 45(52) ,
§ = (28, - 38, - 6)/(E, ¢+ 3) ,

m, <0, moem = -4 -2/4

2 1

The curve is bell-shaped when m. > 0 and if m < 0, the curve is

1

J-shaped.
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Applying the transformation t = r/zor2 and substituting r = r -r

gt 04T

1

in equation (2.8) we obtained its cumulative density function in the

2

following form

1 1 -ml-mz-z nl
1 72 >
0
Q = r
where 20 tr, and 0 < zo < 1.

From the Incomplcte Beta function, I, of equation (2.3) we have

the following rclation where
I(x; n, ) = 1 - I(l-x; &, &)

Thus from cquation (2.9) if we let o = m ¢ land € = -nl-m,-l

we cbtain the cumulative density function in the following form

i-2
0
1 a-1 g-1
F(t) = m f b4 (1-2) dz, 0c¢< 20< 1 (2.10)
0

. l(l-zn;u,a)

which can easily be evaluated using the cemputer program BFTAX [2).
The computer program named T6 cvaluates the probability level or
the percentage point for a given standardized variate t or a probability

level respectively and, in addition, T6 evaluates the ordinate of

ecquation (2.8) for a given t.
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Pearson's first transitional type (Type III)

The threce-parameter distribution function Type 117, also known as

the Incomplcte Gamma function, may be written as

a-1

&h e Y <y< e (2.13)

£0i o0 30 ) * 37

where the shape and scale parameters arc a>0 and f > 0 respectively
and T(a) denotes the Gamma function.
Upon the variable transformation x = (y-y)/¢ in equation (2.13)

we ~htain the standard form of the Incomplete Gamma function.

1 a-1 -x

f(x;a) = ) X ¢ , N< x< = (2.14)

where the computer program GAMX [2] requires the following form
X
. 1 -1 -t
G(x;a) = O .’. t ¢ dt, 0< x< o, (2.15)
¢

and 1 > 0,
The mean, variance, third and fourth standardized moments of the

above equation arc

L= F(x) = by

2

b
=% = E(x-u)" =,
=

1y E[(x-‘u)/u‘]3 = 2/va

1} = 3(102/0)

By ® 2, = Ef(x-v)/c
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The estimators of the shape, scale and location parancters of

equation (2.13) are

a = ~a

a= r/Bl, g = s//:r- and vy =2 x - af respectively.

The mode occurs at MO = a-1, a > 1. The curve (2.14) is bell-shaped
(i.e. it has a mode) if a > 1. then 0 < a< ] the curve is J-shaped.
Craig [7] expres<ed the variabie y of equation (2.13) in standard

unit (i.e., t = (y-u)/2) and obtained the Type IIl in the following

form 2 5

£(t,A) = ﬁt—f--A- (Ao t)Az-l e, Act<w (2.16)
T(A%)
Let a = A: and x = t/a + a in the above equation and obtain
the probability density function and cumulative density function in
the standard form of the Incomplete Gamma function as in cquation (2.14)
and (2.15) respectively.
The computer program named T3 cvaluates the probability level
the percentage point for a given standardized variate t or a probability

level respectively and, in addition, T3 evatuates the ordinate of

cquation (2.16) for a given «.

Pearson's second transitional type (Type V - the inverted Gamma)

The distribution function of the Type V' is defined by

-1
f(y) = i y P e o< ye - (2.17)
"(p-1) ' / '

where the shape pararcter p > 1 and T denotes the Gamna function.
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The first three moments about the origin are

L

-
) p-2 "' p>2
uy ® —--—1:--——' »p>3
(p-2)“(p-3)
3
b3 * 347 » p >4
(p-2)"(p- 3¥(p-9)
mdslaq:-m

(p-4)°

The mode occurs at MO = y/P and the curve is always bell-shaped.

' Craig (7] cxpressed the variable y of equatior (2.17) in standard
unit (i.e. t = (y-u)/c) and obtained the Type V in the following form
_Zr(n-l!
2m-1 e ter
f(r) » 128(m-1)) (ter) %" ¢ (2.18)

r(2em-1)

where the range is to be taken (-r, ¢ =) accordingly as 03: 0 and
ns e/l = 13/25 .
Without loss of generality, since F(t) = 1-F(-t) if ay < 0, let

as > 0 where the range is ~-r < t < =, Then applying the transformation

P :'l - r and substituting a = 2m-1, in cquation (2.18),

we obtained its cunulative density function in the following form

=] - G(:O;:). 2>3

S
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where G(zo;u) is the Incomplete Gamma function defined in equation (2.15)

and z. = —L—zr '._l)-

0 ter

Thus, the cumulative density function of the type v can easily be
evaluated using the computer program GAMX [2].

The computer program called TS evaluates the probability level or
th: percentage point for a given standardized variate t or = probability

leve! respectively and, in addition, TS evaluates the ordinate of

equaticn (2.18) for a given t.
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CHAPTER 111

PEARSONIAN DISTRIBUTION PACKAGE

A complete computer program package has been written in Fortran
IV (for the CDC 6400 using 60 bits words) which evaluates the cumula-
tive distribution function as well as its inverse and the probability
density function for all of the Pearson curves. The calling sequence
described in figure 3.1, reprcsents the cntire pachace with the
function subprogram needed [2,3,5]. Each program is self-documented
and also includes a bricf description of the mcthod along cach step

of the programming (see Appendix A).

H G




17

1°¢ danduy

s FONINVHS ONITTIVD
, TNYOA HOVNIVY
NOILNG1Y¥1SIa NVINOSHYHd

W2V 1Tdad

i,

]

.'_ XKV O

X rl

R s S G

Crw W me G —t— e s e S —— - —— S~ e e >

5 s -
e e, LB A A s —




R e

REFERENCES

[1] Abramowitz, M. and Stegum, I. A., 'Handbook of Mathematical
Functions', National Burcau of Standards, Washington, D. C.,
1968.

{2] Bargmann, Rolf E., 'A Statistical Distribution Computer Package',
Department of Statistics and Computer Science, University of
Georgia.

13] Bouver H. 'Curve Fitting by Method of Moments', Themis Technical
Report No. 29, University of Georgia, 1973.

[4] Bouver, H. and Lether, F. G., 'On the Numerical Approximation of
Onc, Two and Thrce Dimensional Integrals', Themis Technical
Report No. 26, University of Georgia, 1972.

[S] Bouver, H. 'Table of the Curmulative Standardized Pearson Type
IV Distribution Function', Themis Technical Renort No. 28,
. University of Georgia, 1973.

[6] Cohen, A. C., Hclm, R. F., and Sugg, M., 'Tables of Arcas of the
Standardi-cd Pearson Type I1T Density Functions', NASA,
Contractor Repori. CR-ul266, University of Georgia, 1969.

[7] Craig, Cecil C., 'A New Exposition and Chart for the Pearson
System of Frequency Curves', Annals of Mathematical Statistics,
Vol. VII, 1936.

[8] Johnson N. L. et al. 'Table of Percentage Points of Pearson
Curves, for Given /Er'and E,, cxpressed in standard measure,"
Biomctrika, 50, 1963. -

[9] FKendall, M. G. and Stuart, A., 'The Advanced Theory of Statistics',
Hafner, New York, 1969,

{10] ord, J. K., 'Familics of Frequency Distribution', Latimer Trend,
Whitstable, London, 1972.

[11] Pcarson, E. S. and Hartley, H. 0., 'Biomectrika Tables for Statis-
ticiars', Cambridge University Press, Cambridpe, 1966.

[12] Pecarson, K. 'Memoir on Skew Variation in Homogencous Material',
Phip., Trans. Roy. Soc., A. 186, 343-414, 1895,

[13] Pearson, K., 'Systematic Fitting Curves to Obscrvations',
Biometrika, I, 265; II, 1.

18




19

[14] Pretorius, S. J., 'Skew Bivariate Frequency Surfaces Examined
in the Light of Numerical Illustration', Biometrika, 22,
109-223, 1930.

[15] White, John, "Some Contributions to the Evaluation of Pearsonian
Distribution Functions', Technical Report No. 1, Blacksburg,
Virginia Polytechnic Insititute, 1960.




COMPUTER PROGRAMS FOR
L . THE PEARSONIAN SYSTEM
OF CURVES OF

APPENDIX A,

20




21
e TP PEARS ----- - -—--

THIS 6400 COC FUNCTION SUBPRICRAM EVALUATES THE FOLLOWING
DISTRIBUTION FUNCTIONS OF THE KARL PERRSON SYSTEM NAMELY

11 THE BAIN TYPE 1 (INCOWMPLETE BETA DISTRIBUTION)

2) THE TRANGITIONAL TYPE IJI (INCOMPLETE GAHMA)

9) THE MAIN TYPE IV DISTRIBUTION

4) THE TRANSITIORAL TYPE V (INVERTED GAMMA DISTRIBUTION)
S) THE MAIN TYPE VI (INVERTED BETR DISTRIBUTION)

NHERE AS ALL THE OTHER PERRSON TYPE-DISTRIBUTIONS RRE
SPECIAL CASES OF THE RBOVE FIVE TYPE-DISTRIBUTIONS.

(1) THE FUNCTION CALLING STRTEMENT
RESULT = PEARS (TPT.BETR1.BETA2.INDEX)
WHERE
A) IF INDEX=1. THEN TPT = THE PERCENTRGE POINT. I.E.THE
UPPER LINIT OF THE COF I[N THE
STANDARDIZED FORM (X-MEAN)/SIONA.

AND TME RESULT = PROBABILITY LEVEL

B) IF INDEX=2., THEN TPT = THE PROBRBILITY LEVEL. I.E.
' THIS IS THE INVCRSE FUNCTION
AND THE RESULT = PERCENTAGE POINT

C) IF INDEX=3. THEN TPT = PERCENTAGE POINT
AND THE RESULT = ORDINATE OF THE POF.

BETA1 = THE PERARSON Bl., THE SKEWNESS I.E.THE SQUARE OF
THE THIRD STANDARDIZED MONENT.

BETRZ = THE PEARSCM B2. THE KURTOSIS I.E. THE
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FOURTH STANDARDIZED MOMENT

(2) THE PROGRAM LIMITATION

THE USUAL BOUNDARY LIMITATION IMPOSED UN B1 AND B2.

2\{ - 3
2%
i

A
&

(3) REFERENCES

v ‘Q‘

CECIL C. CRAIO. A NEW EXPOSITION AND CHART FOR THE
PEARSON SYGTEM OF FREQUENCY CURVES. THE ANNALS OF
NATHEMATICAL STATISTICS. VOL. VI, NO.1, 13936.

ROLF BRRONANN. STATISTICAL DISTRIBUTION PACKAGE.

DEPT. OF STATISTICS AND CONPUTER SCIENCES. UOR 1972.

HUBERT §. BOUVER AND FRANK G. LETHER, ON THE NUMERICAL
APPROXIMATION OF ONE. TWO OR THREE DINENSIONAL
INTEGRALS. THENIS REPORT NO. 26. UGR 1972.

OO0 0O0O0O0000

FUNCTION PEARS (TPT.BETA].BETRZ.INDEX)

ses ALL CONSTANTS USED IN THIS PROGRAM RRE IN DRTA STATEMENTS

o000 OO0 TO0000000000

ORTA RNO.RN1.RNZ.RN31,.RNG6.RN2S /0.0.1.0.,2.G.0.333339333333333,

R 6.0.25.0/

DATR RN32.RNG3 .RN72,RN7U.RNS6.RN144 /32.0.63..72..78.,96..144.0/
DATA iNO.IN1,IN2,INI.IN4.INS.IN6 /0.1.2,3.4.5.6/

ORTA EPS: /0.001/

sse CHECKS FOR INYALID ARGUHENTS

ses INITILIZES PERRS TO R OUMNY VARIABLE
PEARS = -22222222.0
JIF (INOEX.EQ.IN}.OR.INOEX.EQ.IN2.0R.INDEX.EQ.IN3) GO TO S
MRITE (6.100) INDEX
100 FORMRT (//,10X.» ILLEGAL ENTRY FOR INDEX = =,010.3)
00 T0 989
S IF (BETA) .CE.RNO.RND.BETAL .LE.RNG.RND.BETR2.CT .RN1 .
A AND .BETAZ2 .LE .RNZ5.AND.(BETA2-GETRI-RN1).CE.EPS1) 00 Y10 15
6 KRITE (6,101) BETAL.BETH2
101 FORMAT (//.10X ,eJLLEGAL ENTRY FOR B1=e,010.3,3X.80R 82=4,610.3)
G0 T0 89
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esns IF 81 FAND B2 RCMAIN THE SAME FROM CALL T9 CARLL., THE FUNCTION
sasm USED IS ALREADY XNOWN AS IFUNC FROM THE PRCVIOUS CALL

aOOn

15 IPASE = INO
IF (BETAN1.EQ.81.AND.BETA2.€Q.82) GO TO 25

sse FINDS THE FUNCTION TO HHICH Bl RND B2 IS RPPLICABLE

OO0

81 = BETAH)
B2 = BETRA2

sas CHECKS FOR THE LIMITATIONS TO TYPE III AND TYPE V

OO0

7813 = RN2B2sRNII - RN2
01F3 = Bl - 1013
IF (DIFJ.CE.-EPS1) GO TO 35
82S = B2sB2
1815 = (RN63 - RN79882 - B2S + SART((B2S + RN788B2 - RNG3)ss2
A + RN144n(RNS68B2 - RN32B25)))/(-RNT2Z)
DIFS = 81 - 1815
IF (0IFS.LE.EPS1) GO TO 45
IFUNC = IN6
G0 T0 75
25 IPRSS = IN1
60 T0 75
35 IF (DIF3.GE.EPS1) GO T0 S5
o IFUNC = IN3
G0 T0 75
45 IF (DIF5.LE.-EP§1) 00 TO 65
IFUNC = INS
80 10 75
S5 IFUNC = IN1
60 T0 75
65 IFUNC = INd

75 GO 10 (10.20.,30.40.50.60).IFUNC
ase CALLS THE APPROPRIATE FUNCTION FOR ITS EVRLUATION

OO0 ©

10 PERRS T1 (TPT7.81.02,INOEX,.IPASS)
Go 10
20 BETR2
G0 1O
30 PEARS
G0 10
40 PERARS
60 10
S0 PERRS
G0 TO
60 PERRS
89 RETURN
END

(7]

[ -]
=
x
o

(TPT.B1.82.INDEX,IPRSS)

(7]
—
w

(TPT.D1.82,INOEX.JPRSS)

-
L ]

IS (1PT.81.82,INDEX,IPRSS)

Wit i wu
[} w

(1PT,B1.D2,INOEX.IPASS)

-y
L+ ]

AR AN IO £ T 1 s e A 0o
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THIS 6400 COC FUNCTION SUBPROGRAN EVALUATES THE CUNULATIVE C
OISTRIBUTION FUNCYION, THE INVERSE OF THE CUMULATIVE AND ALSO
THE ORDINATE OF THE PEARSON TYPE | DISTRIBUTION.

(1) THE FUNCTION CALLING STATENENT
RESULTS = T} (TPT.B1,82,INDEX,IPRSS)

NHERE

A) IF INDEX=1, THEN IPT = THE PERCENTAOE POINT. ].E.THE
UPPER LINIT OF THE COF [N THE
STANDRRDIZED FORN (X-MEAN)/SIGNA.

AND THE RESULT = PROBABILITY LEVEL

8) IF INOEX=Z, THEN 1PT = THE PROBRBILITY LEVEL, ].E.

THIS IS THE INVERSE FUNCTION

C) IF INDEX=3. THEN TPT = PERCENTAGE POINT
AND THE RESULT = ORDINATE OF THE POF.

81 = THE PERRSON B). THE SKENNESS 1.E.THE SQUARE OF
THE THIRD STANDARDIZED MOMENT.
B2 = THE PERRSON B2, THE KURTOSIS 1.E. THE
FOURTH STANDARDIZED HOMENT
IPRSS = 0 IT CRCULRTES ALL PRRAMETERS
IPRSS = 1 IT BY PRSSCS THE CRALCULRTION OF THE PARRNETERS

IF Bl AND B2 RCMAIN TME SARME FROM CALL TO CALL

(2) THE PROGIAM LINITATION
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(3) REFCRENCES




O OO0 ONO0

OO0

OO0

CECIL C. CRAIO., A NEW EXPOSITION AND CHRRT FOR THE
-PEHRSON SYSTEN OF FREQUENCY CURVES. THE RANNALS OF
NRTHENATICARL STATISTICS. VOL. VII, NO.1, 1936.
ROLF BRRGMANN. STATISTICAL DISTRIBUTION PACKAGE.
OEPT. OF STATISTICS ANJ COMPUTER SCIENCES. UGR 1972.
HUBERT 6. BOUYER., CURVE FITTINO BY NETHOD OF MORENTS.
THEMIS REPORT NO. 29 U.G.R. 1973.

OOOOOOOOOOOOODOOOOHOMO

FUNCTION T1 (TPT.B1.82.INDEX,IPRSS)

COUMON /TENP/ PARAL 4. IFLAG
EQUIVALENCE (PARRARI1).R1).(PRRRIZ),R2).IPRRA!3I).AL).(PARAI4).BE)

ans RLL CONSTANTS USED IN THIS PROORAM RRE IN ORTR STATEMENTS

OARTR RNO.RN1,RN2.RN5.RN4 .RN6,RNB.RN2]1/0.0,.1.0.2.0,3.0,4.0,6.0,8.0,
1 0.5/
DATR IN1 71/

sus [F B] AND B2 REMAIN THE SRME FROM CALL TO CALL THE CRLCULATION
swe OF THE PRRAMETERS IS BY PRSGED.

IF (1PRSS.EQ.IN1) GO TO 35

DEL = (AN2uB2-RNIeBI-RN6;/(B2¢RNI;
DELI = RN1/JEL

A3 = SCRT(31)

VAL2 = (RN]<RN7aDEL :uDELI

SUB = B1-RN4mDELuDEL-RNARDEL

RSUS = SERRT(SUD)

ASUB! = RY1. ASL3

1F (Bl .NELRNOY 53 10 1S

Rl = RSU9wCELIwEN2}
R2 = -R1}

oMl = -VAL?

02 = 0O¢

¢y 10 25

15 R) = (=ii3ehi3)akN2]edEL]
R2 = 1~RI-AZUD)uilZ]adeL]
ALY = Q3! Y e"tL)eRTUB D]
anl YRL1-VALZ
or2 “VHLI-V..2
25 AL = OF) « RN)

~
w
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BE = Dn2 « RN}
35 GO T0 (10.20.30).INDEX
10 20 = (TPT - R1)/(R2 - R1)
" 71 = BETRX(20.AL.BE)
GO0 10 99
20 20 = BETRP (TPT,.AL.BE)
Tl = 20s(R2 - R1) ¢ R}
GO T0 99
30 T1 = EXP(ONI=ALOG(TPT) « DM2sALOG(RN] - TPT) ¢ OLGOM(AL ¢ BE)
- DLGGM{AL) - DOLGGN(BE))

1
8S RETURN
END
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THIS 6400 COC FUNCTION SUBPROGRAN EVALUATES THE CUMULRTIVE
OISTRIBUTION FUNCTION. THE INVERSE OF THE CUNULATIVE RND ALSO

OO0

THE ORDINATE OF THE PEARSON TYPE 1I1 ODISTRIBUTION.

(1) THE FUNCTION CALLINO STATEMENT
RESULTS = T1 (TPT.B1.82,.INDEX,IPRSS)
WHERE
R) IF INDEXzl. THEN TPT = THE PERCENTAGE POINT, I[.E.THE
UPPER LINIT OF THE COF IN THE
STANDRROIZED FORM (X-MERAN)/SIONA.
AND THE RESULT = PROBRBILITY LEVEL
B8) IF INDEX22, THEN TPT = THE PROBRBILITY LEVEL. I.E.
THIS IS THE INVERSE FUNCTION
AND THE RESULT = PERCENTNGCE POINT
C) IF INDEX=3., THMEMN TrT = PERCENTRGE POINTY

AND THE RESULT = ORDINRTE OF THE POF.
81 = THE PEARSON B81. THE SKENNESS 1.E.THE SQURRE OF
THE THIRO STANDAROIZED MONENT.
B2 = THMC PCARSON B2. THE KURTOSIS I.£. THE
FOURTH STANDRRDIZED MOMENT
IPRSS = O IT CACULATES RLL PRRAMETERS
IPASS = 1 IT 8Y PASSES THC CALCULATION OF THE PRRAMETERS
IF 83 AND B2 REMAIN THE SAME FROM CALL T0 CALL

(2) TnE PROGRAN LIMITATION
THE USUAL BIUNDARY LINITATION INPOCED ON Bl RNJ 82.

OOOOGAOAMAOOOOOO0OO000000O0MOOOOOOO0OOOO0OOOO0OONOOOOO0O0OO0ONHON
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(3) REFERENCES

CECIL C. CRAIOG. R NEW EXPOSITION AND CHART FOR TRE
PEARSON SYSTEHM OF FREQUENCY CURVES. THE ANNALS OF
MATHEMATICAL STATISTICS, VOL. VII. NO.1, 1936.

ROLF BARONANN, STATISTICAL OISTRIBUTION PACKROE.
OEPT. OF STATISTICS AND COMPUTER SCIENCES. UOR 1972.

HUBERT 6. BOUVER. CURVE FITTING BY NMETHOO OF MOMENTS.
THENIS REPORT NO. 29 U.G.R. 1973.

20

30

45
40

SO

FUNCTION T3 (TPT.B1,82.INDEX.IPRSS)

CONNON /TCrP/ PRRA(4).IFLAO
EQUIVALENCE (PRRR(1).AL)

RLL CONSTANTS USED IN THIS PROORRM RRE IN CATR STATENENTS

CR
0A

113
If

TR RNO.RNI.RN4.IN) /0.0.1.0.4.0.1/
TR EPS1 /1.E-6/

BETAI 15 WITHIN EPS1 OF ZTERO USE THE NORNAL OISTRIBUTION
(B).LE.EPS1) 00 TO 45

81 AND B2 REMAIN THE SANE FROM CALL TO CALL THE CALCULATION
THE PARANETERS IS BY PRSSED.

(IPASS.EJ.IN1) OO0 TO S
= RN4/1

T0 (1C.20.30).INDEX

= TPTeCIRTIAL) « AL

2 GAPXI20.KL)

T0 99

= GRrPITPT.AL)

z (20 - AL)/SIRT(AL)

10 99

= EXP((AL - RN1)eALOO(TPT) - TPT - DLOOMIAL))
10 9%

TO (40.50.C2).INOED
s YOOUXUIFTY)

70 99

e YOnur{Irr)

T0 68

OO0

28
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60 T3 = YORNZ(TPT)
99 RETURN
END

-
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THIS 6400 COC FUNCTION SUBPROGRRM CVALUATES THE CUMULRTIVE
OISTRIBUTION FUNCTION., THE INVERSE OF THE CUMULRTIVE AND RLSO
THE OROINATE OF THE PERRSON TYPE IV DISTRIBUTION.

(1) TnE FUNCTION CALLINO STRTENE~T
RESULTS = T4 (TPT.B1.B2.INCTA.IPRSS)
NHERE
R) IF INDEX=1, THEN TPT = THE PERCCNTRGE POINT, I.E.THE
UPPER LINIT OF THE COF IN THE
STANDAROI2ED FORM (X-MEAN)/SIONA.
AND THE RESULY = PROSABILITY LEVEL
8) IF INCEX=2, THEN TPT = THE PROBARBILITY LEVEL. I.E.
THIS IS THE INVERSE FUNCTJON
AND THE RESULT = PERCENTAGE POINT

€} IF INDEX=3. THEN TPT = PERCENTAGE POINT
AND TME RESULT = ORDINRTE OF THE POF.
81 = THE PERRSON B1, THE SKEWNESS 1.E.THE SQURRE OF
THE THIR0 STANDAROIZED NINENT.
82 = THE FCRRASON B2. THE KURTIS.S 1.E. THE
FOURTH STANCRRDIZED RORENT
[PRSS

0 {7 CRCULLRTES ALL PARARCTERS
IPRSS = 1 IT BY FASGES THE CALCULATICN OF THE PRAWNETERS
IF 81 A:nD B2 RCAAIN THE SANE FROM CALL TO CALL

{2) THC IFROCKRAN LINITATION
THE UCHAL DOUIIDARY LINJTATION [MPOSED ON Bl AND B2.
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CECIL C. CRAIO. R NER EXPOSITION AND CHRRT FOR THE
PEARSON SYSTEN OF FREQUENCY CURVES. THE ANNALS OF
NATHENATICAL STATISTICS, VOL. VIl, NO.3. 1836.

ROLF BRRGMANN. STATISTICAL OISTRIBUTION PRCKRGE.

OEPT. OF STRTISTICS AND CONPUTER SCIENCES. UGR 1872.

HUBERT &§. BOUVER AND FRANK G. LETHER, ON THE NUMERICAL
APPROXIMNATION OF ONE. TWO OR THMREE OIMENSIONAL
INTEGRALS., THEMIS REPORT NO. 26, UGR 1972.

HUBERT S§. BOUVER., TABLE OF THE CUMULATIVE STANDRROIZED

G

PEARSON TYPE 1V DISTRIBUTION, THENIS REPORT NO 26 1973
HUSERT S. BIUVER, CURVE FITTING BY NETHOD OF MOMENTS.
THENIS REPORT NO. 2% U.G.R. 1973.

OO0 OIOOOOOOOO 200000
OO0

[ ' FUNCTION T4 (TPT.B).B2.INDEX.IPARSS)

c
COMMON OMKZ,0v,.COEF.0R.08
COMMON STEKP/ PRARA(4}.IFL.AC
£
v men ALL CONSTANTS USED IN THIS PROGRAM ARE IN ORTR STATEMENTS
¢

OATA INJ.INE /0,17
ORTR RNO.RN1.RN2.RN3,3N4.RN3,ANB.IIN2],/0.0.).0.2.0.%.0,4.0.6.0.8.0,
A 0.5/

see [F B} ARG B2 RERQIN THE SAMC FRON CALL TO CRLL THE CRLCULATION
sve OF THE PARRAMETERS [8§ BY PASSED.

MO

IF {IPRSS.CO.1M1) GO T0 S

DEL = (RN2nB? - RN3aBl - RNC)I/(D2 ¢ RN3)
MELT = RNI/PEL

DSQ = SQATIR%4elELwlEL + RNDaPEL ~ BY)
&F3 = SART(LY)

CR = RF3eR2T1elCL}

On = (RN « XN280UL)eDEL]

CrK2 & RiZeln - BN2

05 = CENetl? el

DV = (~KN2 - RNUwDEL JeAFJaDEL!. D50
PARALY) = DR
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PARA(2) = DM
PRRA(3]) = 06
PRRA(4) = OV

FUNCTION ENTRY TO T4X TO OBTAIN COEF

ounny = COEFIC (LOEF)
G0 10 (10,20.30) .INDEX

APPLIES THE ARC TANCENT TRANGFORMATION 10 T

20 = ATAN((TPT « OR)/D§)
T4 = T4X(20:
60 T0 99

T4 = TAP(TPT)
G0 10 99

20 = ATARLCTPT « DR)/0S)

vl OGne (DHHZ24RNE)

v2 3 EXP(-0Vasz0)

V3 2 ((TFT¢DR)o82+05s06 em( { ONM2¢RNZ }/RN2)
T4 = VisV2eCOEF/V3

RETURN
END
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THIS 6400 COC FUNCTION SUBPROGRAM EVALUATES THE CUMULRTIVE
DISTRIBUTION FUNCTION, THE INVERSE OF THE CUHULRTIVE AND RALSO
THE CROIKARTE OF THE PERRSON TYPE V DISTRIBUTION.

(1) THE FUNCTION CALLING GTRTEMENT
RESULTS = T1 (TPT.B1.82,INDEX.IPASS)
WNHERE
R) IF INDEX=1., THER TPT = THE PERCENTARGE POINT, I[.E.THE
UPPER LINIT OF THE COF IN THE
STANDARCIZED FORM (X-MERN)/SIONA.
AND THE RESULT = PROBABILITY LEVEL
B8) IF INDEX=2, THEN TPT = THE PROBARBILITY LEVEL. I.E.
THIS 1§ THE INVERSE FUNCTION
AND THE RESULTY = PERCENTRCE POINT
C) IF INDEX=3. THEN TPT = PERCENTRGE t OINT
RAND THE RESULT = ORPMINARTE OF THE POF.

Bl = THE PERRSON Bi. THE SXEWNESS 1.E.THE SQUARE OF
THE THIRD STANDRROIZED MOMENT.
B2 = THE PTARSON B2. THE KURTOSIC [.E. THE
FOUATH STANDARDIZED MOMENT
IPRSS = C IT7T CACULRTES ALL PRAAMETERS
IPRSS = 1 [T BY PRSSES THE CRLCULRTION OF THE PARRHMETERS

iF 3] AND 92 RENAIN THE SArE FROM CALL TO CALL

{Z) THC PROGAN LIKITATION
THE 1TUAL B3UNDRRY LIMITATION INPOSED ON Bl AND B2.
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(3) REFERENCES

CECIL C. CRAIO. A NEW EXPOSITION AND CHART FOR THE
PEARSON SYSTEM OF FREQUENCY CURVES. THE ANNALG OF
MATHEMATICAL STATISTICS, VOL. VII., NO.1. 1936.

ROLF BARGMANN. STATIGTICAL DISTRIBUTION PACKAGE.
OEPT. OF STATISTICS AND COMPUTER SCIENCES. UOA 1972.

HUBERT §. BOUVER. CURVE FITTING BY METHOD OF MOMENTS,
THENIS REPORT NO. 28 U.G.A. 1973.

FUNCTION TS (TPT,.B1.B2,INDEX.IPASS)
COHNON /TEMP. PRRA(4).iFLRC
EQUIVARLENCE (PARA(1,.0NM).(PRRA(2).DR),(PARA(I).AL]
RLL CONSTANTS USED IN TMIS PRCORAM R:< IN DRTR STATEMENTS
OATR RNO.,3IN1.RN2,.RN4,RN2] /1.0,'.0.2.0,4.0,0.5/
DATA IN1 /1/
DATAR EPSLI /1.E-6/
IF BETA1 IS WITHIN EPS1 OF ZERO USE THE NORBRL DISTRIBUTION
iF (BL1.LEEPS1S 00 70 «5

iF B) AND B2 REFKARIN THE SRFE FROM CALL TO CALL THME CALCULRTION
OF Tnt PRARRNETERS IS BY PASSED.

IF (IPRSC.EQ.IN1) GO 70 &
DEL = SIRT{D1eRN4)eRN2] - RN1
DELI = RNi/JEL

Or = RNZ « DELI

0 = SCET(B. sRNZINDEL]

0C = RN2aDM

AL = OC - RN}

G Tu {10.20.30).INDEX

20 = RNZwORw(OF - RN1)/(TPT ¢ GR)
7S = RN1 - URNX(20,AL)

GO Ty 89

PP = KN] - "PT

20 = LOPIPP.AL)

15 = RNZwDRsiJh - RN1),/20 - OR

(7]
&

OOOOOOOOOOOOOOOOOON
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35
GO TO 99
90 1S = EXP(tOC - RN1)SALOOIRNZ=NRe(OH - RN1)) - DCsALOO(TPT - DR) -

1 RN2=DRe (0N - RN1)/(TPT o UR) - OLOOMIDC - RN)))
60 T0 99

45 GO TO (40.59.60).INDEX
40 15 = YORMX(IPT)
G0 T0 83
S0 TS = YORMP(TPT)
GO 10 s9
60 15 = YORRNZ(TPT)

88 RFTTURN
END
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THIS 6400 COC FUNCTIOM SUBPROGRAM EVALURTES THE CUMULRTIVE
OISTRIBUTION FUNCTION, THE INVERSE OF THE CUNULATIVE AND ALSO
THE OROINATE OF THE PEARSON TYPE VI DISTRIBUTION.

(1) THE FUNCTION CRLLINO STRTEMENT
RESULTS = T3 (TPT,R1.82,INDEX,IPRSS)
NHERE
R) IF INOEX=1, THEN TPT = THE PERCENTAGE POINT., I.E.THE
UPPER LINIT OF THE COF IN THE
STANDARDIZED FORM (X-NERN)/SIONMA.

AND THE RESULT = PROSABILITY LEVEL
0) IF INDEX=2, THEN TPT = THE PROBRBILITY LEVEL. I.E.

THIS 1§ THE INVERSE FUNCTION
AND THE RESULT = PERCENTRGE POINT
C) IF INDEX=3. THEN TPT = PERCENTAGE POINT
AND THE RESULTY = OROINATE OF THE POF.

B1 = THE PERRSON 81, THE SKEWNESS I.E.THE SQUARE OF
THE THIRD STANORROIZED rOMENT.
B2 = THE PLRRSCN 82, THE KURTOSIS I.E. THE
FOURTH STANCRROIZED MOMENT
IPRSS = 0 IT CACULATES RLL PARAMETERS
+PRSS = 1 IT BY PRSSCS THE CALCULARTION OF THE PRRAMETERS

IF Bl RAND 82 REMAIN THE SAME FKOM CALL TO CALL

12) THC PR2GRAM LIMITRTICH
THE USUKL BOUNDRRY LIMITATION INPOSED ON O} AND B2.

(3) REFERENCES

s Xl elalaNaloae s ool ol el la s el o Nl Rl R ol e N e N s N N o N e e X e N X2 N 2 X2 X2 X2 X2 K2 X X 2 X X2 X2 X2 X2 2 2 X X2 L x )
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c CECIL C. CRAIO, R NEW EXPOSITION AND CHART FOR THE g
c
c PERRSON SYSTEM OF FREQUENCY CURVES. THE ANNALS OF c
c c
c HATHENARTICAL STATISTICS. VOL. VII, NO.1., 18936. c
c c
c ROLF BARGMANN, STATISTICAL DIGTRIBUTION PACKAOGE. ¢
c c
c DEPT. OF STRTIGBTICS AND COMPUTER SCIENCES. UGR 1872. c
c c
c HUBERT &. BOUVER. CURVE FITTINO BY NHETHOD OF MOMENTS. c
c c
c THEMIS REPORT NO. 29 U.G.R. 1973. c
c c
c c
C =cvoccenn e e e o =55 c
c
c
FUNCTION T6 (TPT.B1.B2,INDEX,IPASS)

c
c

COMMON /TEMP/ PRRA{4).IFLAC

EQUIVALENCE (PRRA(1).R1).[PARA(2).R2).(PARR(3).AL).(PARR(4).BE)
c
C ssu ALL CONSTANTS USED IN THIS PROGRAM ARE IN DATA STATEMENTS
c

. DATA RNO.RNI .RN2.RN3.RN4,]N6.RN2] /0.0.1.0.,2.0.3.0.4.0.6.0.0.5/

DATR IN) /V/
¢
C wam ]JF B) AND 82 RERAIN THE SAME FROM CALL TO CALL THE CALCULRTION
C wen OF THE PRRRHETERS IS €Y PASSED.
c

IF (IPRSS.EQ.IN1) GO TO S
OtL = (RN2sB2-RN3sB1-RN6)/(B2+RN3)
DET = B1-RN4sDELs(DEL+RN2)
CEL] = RANJ/ODEL
OE’I = RNI/SCRT(CET)
A3 = SCRTI(BI)
R}l = (-A3+SORT(DET ) )mRNZ21=DEL]
R2 = (-R3-6ART(CET) IsRN2]ImDEL]
ON) = (RN)I+DCL)=2CLIuCETInR3-(RN] +RN2uCEL )mDEL]
OM2 = -{RM]+OCL)eR5eCETInCELI-(RN) +RN2wDEL)uCEL]
R=R}-R2
AL=0M1 +RAN]
BE=-D41-0M2-KN}
S OG0 TC (10.20.30).INPCX
10 20 = 3N] - R/Z{TPT - R2)
6 = BCYAX (20.AL.3L)
G0 T0 33
20 20 = BEYRP {TPT.AL.BE}
16 = R/(RM] = 20) « A2

3 10 33
3C 16 = OXPIC:AI=ALOGITPT - R1) « Ch2eALOGITPT - R2) o DEWALCO(R) o
! PLOGHIAL ¢ BE) - DLCGHIRL) - OLGSMIBRE))

et R v
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99 RETURN
END
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- BETAX ==--- -

THIS 6400 COC GUUPROGRAM FUNCTION £VALURTES THE CUNULATIVE
OISTRIBUTION OF THE INCOMPLETE BETR FUNCTION.

(1) THE FUNCTION CALLING STATEMENT,
P = BETRX (X.ALPHA,BETA)
WHERE P

PROBNBILITY LEVEL.,
X

THE PERCENTAGE POINT.I.E THE UPPER LINIT
OF THE C.0.F.s 0 «OT. X .LT. 1.0

RLPHA = THE FIRST SHAPE PARANETER

BETR = THE SECOND SHRPE PARAMETER.

({2) THE PROGRAN LINITATION
IF THE Sur OF THE TWO PARAMETERS EXCEED 10000. THE
RESULTED VAL'E WILL BE APPROXIMATELY VALID 70 THREE
SIGNIFICANT JJGITS.

{3} REFERENCES

RBRAHONIT2Z. r AND STEGUM. I. HANDBOOK OF NATHEMATICAL
FUNCTIONS. NEW YORK, DOVER. 19€4.

BARGMANN, ROLF E.. R STATISTICAL DISTRIBUTION PRCKRGE.
DEPARTHENT OF STRTISTIC AND COHPUTER SCIUNCES. 'JOR. RTHENS.

R E e RO WD @O S e oo e m A e D S D G e TR Ge G S S G S G D W D G e D T G e B GD G B &5 OB OB - Gb en b Ge 0B 8P

FINCTIOM BETRX (X.RLPHA,3ETR)
sse RLL CCNSTANTS USCD IN THIS PROCRAM ARE IN CATA STATEHENT

[z XaXa) OO

PATA VALL.VHLZ VALY 20000.0,7000.0.150.0/

0iTh FNY, sl ..'-l-",'.i\:"fl o 0 6N /0.0, -002-00005000-0016000/
ORTA ENIP, INY ity ol 70.92834533953939,0,,.2/7

DRiA CPSY,.fPST.CPSI.CPGL /1.9€-180,.1.0E-20.1.0€-13.5.0€-5%/

S Wk 0 A oy i
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121

C mam

305
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On = ALPHA
= BETA

0K = DN - RN}

0OSun = RNO

IF (ON.EQ.RNO.OR.ON.EQ.RNC) GO TO 1
IF (DXu(RN}-0X).LT.RNO) GO TO 1}

IF (DX.GT.RNSP) GO T0 2

IF (DX.LT.EPS1) 00 TO 3

OCUB =AMINI(VALL1.VAL2/(CX={RN1~-0X)))
IFLRG = IND

IF (DX .LE. OM/{DM+DN)} GO TO 10}

DX = RNl - OX

DHLD = DN

ON = DN

CH = OHLD

OK = DN - RN!

IFLRG = IN1
IF(DX.GE.DN/{DN+DN)-EPS2) GO TO 12}
OT=0LGGH(DON+ON)-DLGOHI DN )-OLGGM(ON ) +ONEARLOCI DX ) +ONuRLOGIRN]
1 «DX)-ALOG(OYm(RNI-DX)-CNuDX}
IF(DT.LT.-ANJ6J) GO TO 8
IF(IFLAG.EQ.;N) .AND.DT.LT.-RNBO) 00 TO ©
IF{ON.GE.VAL3-3N1) 03 T0 7
IF{Dre+DON.GE.OCUBIGO TO 700

ONT = FLCAT{IFIXIDNeRN21))

IF( RABSION-DONT) .LT. EPS3) GO TO o

EVALUATES THE SERIE APPRIXINATION USING '€GRTIVE BINOMIAL

LI = IFIXIVALS - DN « RN}
0K = O - R]N)
OLGN = OLGGM(DN)
DNX = DNwALOIGIRNI-D\)
DLOX = ALOG(ON\)
DO S i=z1.L1]
Ok = DK « RNI
If (1.CE.IN2) OO0 TO 305
OT=0LGON.:DNeDK ;- DLGN-OLGGH(OK+RN] )+DKuRLOCIDX )+DNX
IF (0T .CT.-RN160) GO 10 6
6o T0 S
D7 = DT » ALOG((ON « OX - RN1)/DK) « DLDX
IF (0T.GT.-RNJ60) GO TO 6
CONTINUE
Ga107
pour= EXPLOT)
DTERN=DSUN
IL =z IF]Y!VYALY - OK)
00 9 J=3.IL
OTERN=( D«Dk)2DXaJTERN/(DK+RNY)
IFCITERN/ZDCUN LT EPGA) OO T0 O
R T3 ot i Sl of ¥
DK = OK ¢ RN}
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g wsn EVALURTES USINO CONTINUED FRRCTION

7

203

202
201

135
208

IF{OK+DN.GT.OCUBIGO TO 700

DCFY = DAL = RNO

DSHL = 0OSun

D% = DK + RN1

OSN = DBL = OAH = D3H = RN}

DCFLY = DLGCM(DK+DN' ~ OLGGHM{DK+RN1) ~ OLGGHM{ON)} + DXsARLOG(DX) o
1 ON = RLOG(RN1 - OX)

OCFLU = CCFLT

KFLRG = N1

0SUN = RND

HFLAG = IN}

00 135 KK = 1,150

OKKX FLOART (KK)

00} DK ¢ OKK - RN}

002 DK ¢ RN2=DKK - RN}

00n1 = -0XaCOIu(D01+0ON)/(DD2e(D02-RN1))

CONM2 = OXNwCKAS(DN-DOKK3}/(0028(D02+RN]})
DAL = DRY + DOOMIaCAL
CAY = DAL « COCNH2=DRH
PBL = 084 « DOM1sDBL
0BH = CBL « COr2eCBH

IF{ ABS.DBH).LT.EPS]) GO TO 20}
JF((DCFLY.LT.-RNJEC) .CR.(DCFLU.GT.RNJE0)) GO TO 271
IF(KFLAG.tQ.INC) CC TN 203

OCFT = EXPICCFLT)sDSN

KFLRG = INC

osun = OCFY

MFLRG = Ll

OCFU = CSuH

oSUn = CCFTalRH/CBYM

IF(CCHZ.EQ.KNC) CC TO 2C8

IF (CSuM) 135.2r9,2C2

IF( ABSIDSUN-LCFU).LT.0SUMSEPS4) OO TN 208

G0 10 135

IFICBH.EQ.ANM) GO 70 135

AFLAG = [N}

PCFLU = CCrLY « RLOG( ABS(C3IH)) - ALOGL RKRSS(DB*.)) « RLOGIDSUM)

DSN = SIGNIRN}.0AHis SIGN{I'N1.0BH)uDSNes SION(RN1.0SUP)
CONTINUE

IF(PFLAC.E2.iN1) DSUN = RNO

osun = OSUr « DSHL

C 10 8

CVALUATES THE GAHKA RPPROXIMATION

"K=DK+-RN1
DrR1=D3alX/(RNLI-DX)

NU=0K

JIHILR.3C.0%) 03 70 707

D i-lileinN.~DX /DX

DU=DN
DSUR=CSUNeRN] -CANX (DKL .0U)
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® 00 T0 @
707 USUH:DSUHOORHX(DH).DUI
BETAY=0SUN
IFIBETAY .LE. EPS1) BETAX = RNO
IF(BETAX .OF. RNSP) BETRX = RN}
IF( IFLRG.EQ.INO) 00 T0 99
BETRX=RN1-BETAX
0OX = RN1 - px
OM=DN
DN=0HLD
60 T0 39
4 DN = DNT
G0 TO 7
1 WRITE(6.100) On.DN, DX
100 FORMAT(///5X ., 40HERROR IN INPUT PARANETER BETAX SET 10 0.
1 /85X, 2Hn=, 014-7.2NN=.014-7.2HI=.614-71
3 BETAX = RNO
IF(BETRY .LE. €PS1) BETAY = RNO

IFIBET X .GE. angP) BETAX =z RN)
GO Tr 39

2 BETAX = RN)
99 RETUSN
ENC

[ ST,
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=== THE INVERSE FUNCTION OF BETRX ----- smmecnsenes

— BETAP

THIS 6400 COC SUBPROORAM FUNCTION IS THE INVERSE FUNCTION
OF BETAX .1.E. IT WNILL EVALURTES THE PERCENTROE POINT OGIVEN
1TS PROBABILITY LEVEL.

(1) THE FUNCTION CALLINO GTRTEMENT,
X = BETRAP (P.ALPHA,BETA)
KHERE X = THE PERCENTAGE POINT.I.E THE UPPER LINIT
OF THE C.0.F.. N .OT. X 1
P = PROBARJILITY LEVEL.
ALPHA = THE FIAST SHAPE PARAMETER
BETA = THE SECOND SHRPE PARANMETER.

(2) THE PROCRAN LINITATION
IF THE SUM OF THE TNO PRRAMEIERS EXCEED 10000. THE
RESULTED YRLUE NILL BE RPPROXINARTELY VALID TN THREE
SIONIFICANT DIOITS.

(3) REFERENCES

ABRANONITZ. N AND STEGUM. 1. HRNDBOOK OF NMATHERRTICAL
FUNCTIONS. NEW YORK. JOVER, 1864.

BARGRANN, ROLF €.. R STRTISTICAL DISTRIBUTION PRCKAGE.

DEPRRTAENT 07 STATISTIC WND CONMPUTER SCIENCES. UGR. RTHMENS.
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FUNCTION BCTRP (P .ALPHA,BILTR)
DIFENSION OARS14),IFUNCA)
CIrrIN /7LrP? PRIALALLIFLND
€QUIVALERCE (IFLRS.JJ}
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C
C sos ALL CONSTANTS USED IN THIS PROGRAM ARE IN DRTR STATEHENT
c
ORTR RNO.RN1.RNS.RN2] .RN3].RN10] .,RNSP.RNPS /0.0.1.0.5.0,
1 0.5.0.333333333733333.0.1.0.9999993993989.0.9/
DARTA [N2S s2%/
OATA EFSI.EP62.EPS3.EPS4 /1.E-180.1 .E-53.1.E-1).1.E-10/

oP =

NOUT = 6
OM = RLPHA
DN = BEIR
pU = RNI

IF(OPa{0U-DF}) 95.81.20

20 IF{(DOH.LE.RNO).OR.(ON.LE.RNO)) OO0 TO 95
IF(Cr.EQ.CU) 00 T0 SO
IF (DN.EQ.OU) GO TO 92

gL = RNO
OIF = CUaRN3!
OLX = -DP
Cux = oU - DP
Jd = ¢
c
C wwm USES 2 THREE POINTS INTEXPOLATORY SCHEMC TO CONVEROCE
c
B9 JEND = 3

89 Jd = JJ ¢}

N0 80 J=1.JEND
' OrP = (DU.CL)uRN2]

IF((DU-DL).LT.EPS]1) GO TO 1
IF ((0U-0OL).LT.EP52u0P .AND.OL.OT .EPS2) GO 70 195
00 8; (=1,2
DARG(1) = DL « (DU-DLIwDifm FLOAY(I)
DFUN(I) = BETAX.JARRC.13.0M.ON - OF
IFIDFUN(I).EQ.RNC) DHP = DRRGC.])
IFIOFUN(L)) ©1.1.82

82 DY = 0ARG!!)
DUX = OFUNC(])
{Ft1.£3.1. 0O 10 80
0oL = DARG(1)
JLX = OFUN(])
G0 10 83

.} CONJINUE
OL = OR4AS![¢:
CLX = DFUN(Z)

80  JONTINUE
JEND = 2
PRP =(ZUCL Jm3N2}
DFD = Jux - DuLX
If (CFD.LT.EPS3.AND.OTD.LT.EPE4nIPr) CO 10 )
OECR = DUXKIDBU-JL1/010
onP - O0U - PECR
IF (Or~-DL.LT.ZPSY) CO T8 185
IF {Cre-JdL.LV . .LF32.A%D.0L.07.LP62) 00 10 195
JFUNEI) = dCTRX(ONP,.OM.ON) - OP




ORBF = ABS(DFUN(3))
OFUNE = DFUN(3)

45

IF (DRBF-LT-EPS3.nN0.DRBF-LT.EF84IOP) 60 TO 1

IF (OnP.LT.EPS1) GO 10 185

IF (DU~0HPU.LI.EPSZ.RND.OU-GI-RNSPI 00 T0 195

IFLOFUN(3)) 83.1.84

23 lF(DECR.LE.RHPS-(DU-DL)) 60 10
OMPU = OnpP
onp = RNS=(OMP-DL) « oL

OFUNE = BETAX(OKP.ON.ON) - pp

IF{OFUNE ) 183.1.40
40 OU = pro

0UX = DFUNC

OL = pney

OLX = DFUN(3)

IF(JJ-IN2S) 88.89.195

183

84 lFlDECR-GE.RNlOlI(OU-OL)) 00 TO 384
one

onPU =
OMP = DU - RNSeCECR
DFUNE = BETRX:DHMP.DH.ON) - OF
IFIDFUNE ) 41.,1.184
41 DU = 9ppy
OUX = DFIN(3}

oL = prp

CLX = DFUNE

IF(JJ-IN2S; 88.89,195
183 OL = prp

OLX = DFUNE

IF1JJ- IN2S, 08.89.:95
184 DU = QIP

DUX = DFUNE

IF1JJ-1N26) 68.09.195
| BETAP = onp

RETURN
195 ORES = OFuNE or

RRITE(NOUT,196) 02.,0n.DN.0H7 . ORES
196 FORFAT! 1HO,5X , 43150 CONVERCENCE IN BETAP IN SINGLE PRECISION /

1IX.QHINPYUT P = C2!.14.4H n =
2021.14,13n PRODUCES P = C21.14)

GO0 70 )
91 oMP = pp

CO 10 1}
85 DEP = RNO

HRITE (NOUT,101) DP.2F.ON

C2,.14.44 N = 021.34,94 LAST X =

101 FOxrAT LINO0.269435UNENTS FOR BETAP WCRE P = G2} .14.41 10 = $21.14

) oM N = Gzil.i4/720n RESULT

CC 10 ¢

90 Ohp = 0 - (OU-FPam( L /DN)
G) 10 1}

92 ore = OPms 0L ’ON)
€nd

HAS BEEN SET T3 2eR0 )

e e et S A ——
T
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THIS 8400 COC BPROORAN FUNCTION EVRLUATES THE CUMULRTIVE
OISTRIBUTION OF THE INCOMPLETE GAMMA FUNCTION.

{1} THE FUNCTION CALLING STATCHENT,
P = GANX (X,ALPHA)
HHERE P = PROBRBILITY LEVEL,
X = THE PERCENTROE POINT.1.E TME UPPER LINIT
OF THE C.0.F.., 0 .0T. X «LT. E300
ALPHR = THE SHRPE PARAMETER, (DEOREES oOF FREEDON)

(2) THE PROCRAMN LINITATON
IF THE SHRAPE PARANETER ALPHA IS OREATER THAN 10000
THE RCSULTED VALUE WILL 8E APPROXIKATELY VALID
TO EIOHT SIONIFICANT oioirs.

(3) REFERENCES

RBRANOHITZ. M AND STEGUN, 1. nANDBOOK oOF MATHEMAT [ CAL
FUNCTIONS, NEN YORK. DIVER. 1964.

BARGHANN, ROLF €., A S/ATISTICAL DISTRIBUTION PRCKRCE,
OEPARTMENT OF STATJSTIC AND COMPUTER SCIENCES. UGA. RTNENS.

FUNCTION OAPX (X.ALPHA)
wne ALL CONSTANTS USED I THIS PROGKAM RRE [N DATA STATEMENT

ORTA RNO.(N].RN2.RNQ.K%:BJ.RNZSO.RNSI.RNPS /70.0.1.0,2.0.9.0.

A ll0.0.250.0.0.333333333333333.0.6/

CATA RNHY 700 14723%999933439/

ORTA CPSI.C!?Z.C!CB.VRLJ.VRLZ /S-E-l3-l-[-l$0.l-5100-l.54.1-150/

OF = DR = ALFIA
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oY = DX = X
OSUN = RNO
IF(OX.01. RNCY OO T 2
GRNX = RNO
GO 10 93
2 IF (OF .EQ. OX ) 03 19 10S
IF(OF .07« RNO) GO TO 4
CANX = RN]
60 T0 98
4 DV=0FeALOG(DX)-0X-DLCON(DF )-RLOGL ABS(OF-0X))
OANX = RNO
OANX = 8’NI .
IF(0X.CE.OF .AND.OT.LT.-RN180O) GO TO 98
105 IFL(DOF.CE.VALL1).AND.(DY.LE.OF)) GO TO 21
CANX = R’N1
IF (0X .CE. EPS3} G0 T0 99
IF((DOF .CE. RN2).AND.(OY.CE.OF+ SQRT(DF)wRNP6)) 00 710 40
OR! = OF
00F = ORI=ALOGI(ODY) - DY - DLGOMIDARI + RN})
18 IF(00F .LE.-RN25S0) 060 TO 10
0FG = EXP(O0F)

b
B
3

B
\‘v
b

S

C wum ENTERS THC SERIE SUMMATION

12 OFH = DFC

OSUR = CSUR + OFG
¢ OFG = OFGRDY.(DA] « RN1)

ORI = CAI + AN
IF(DAI.OT.VALZ) 00 TO 25
IFDFG.LT.OFH) 00 70 13
00 10 12

13 OFH = DFG
IF (DFO, DSUN.LE.EPS1) 00 T0 15
60 10 12

1C DAl = DAI + RN
IF{DRI.GT.VAL1) GO TC 25
OOF = OOF + ALOO.CY/OA()

GO T0 16
¢
C sms ENTERS THE NORMAL RPPROXIMATION
¢

21 OH = RNWuDF
26 OYN = {((DY,0OF .umQN3] ~ RN} « RN)/On:«SQRT(DNH)
ONPIN = YIRPA(OYN,
GArX = DNHIX « OSUrE
o0 10 49
1S CGArX = DoUM
30 70 98
25 Dt = KNY=DAl
oF = 01
GO TO &C
(o4
C mem ENTER THT CONMTINUED FRACTION

o ' . };‘ﬂw_
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2. '

40 OFX = OFsRLOO(OY) - DY - OLGOM(OF)

7 DAL = RNO

.‘ DAH = DBL = 0BK = DX = RNI

o 08M = 0OKP = DY

42 DORK = CK - OF

DRKP = DK
DAL = DBKeDRH ¢ DRK=DAL
OBL = 03KuDSBH ¢ DAKaDBL
UAH = DUKPeJRL o DR¥%PeDARM
0BH = 03KPsDBL « DAKP=DBM

OFA = DAL.,D3L
OF8 = CRH/06M N
IF(OFB.EQ. RNO) GO (0 4S
IF{ RBS((DFA-DFB)/0FB).LE.EPSI) GO T0 41
OK = DK « RN}
G0 YO 42
41 OFX = DFX ¢ ALOGIDFB)
OANX = RN1 - EXP(DFX)

98 IF (OAMX.LE.EPS2) GAMX = RNO
IF (ORMX .GE.RNNS) OAMA = RN]
GO TO 99
45 OAMX = RN)
89 RETURN

END
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-=== THE INVERSE FUNCTION OF OANX
- - oRnP ---

THIS 6400 COC SUBPROORAM FUNCTION IS THE INVERSE FUNCTION
JF CANX .1.E. IT WILL EVALUATES THE PERCENTRGE POINT GIVEN
ITS PROBABILITY LEVEL.

(1) THE FUNCTION CALLINO STATEMENT.
X = GANP (P.ALPHR)

WHERE X = THE PERCENTAOE POINT.I.E THE UPPER LINIT
OF THE C.0.F., 0 .GT. X .LT. E300
P = PROBABILITY LEVEL,

ALPHR = THE SHAPE PRRANETER. (DEOREES OF FREEDOM)

(2) 7TAE PROORAR LINITATION
IF THE SHRPE PARANETER ALPMR [S OREATER THAN 10000
THE RESULTED VALUE WILL BE APPRUXINKATELY VALID
TO EIOHNT SIONIFICANT 0(0ITS.

{3) REFERENCES

ABRARMOK! 'Z. M AND CTECUM., I, HANDBOOK OF MATHEMATICAL
FUNCTIONS, NEKW YORX., COVER. 1564.

BARCHANN. ROLF E.. R STRTISTICA. DJISTRIBUTIOIN PACKAGE.
DEPARTKINT CF STRTISTIC AND COMPUTER GCIENCCS. UGR. ATHENS.

2X 2l s Ee N RN PN ol s Nl Mo Y s N o N s Y g N s N e N e Y e N o N N e N e N o Y e e N e 2 K2 i e 2 X2 N X X2 Xz X2 X2 X2 X2 X2 X 2]

CL R L DL L L P LI L EE YR YL L Y T P P T T T R TSy T Yo Y Yy ey Y Y

FUNCYION GRHP (P ,ALPHA)

o0 OO0 OONOO0OOOO000O0O0O0O0000000OOO0O0O000000

CarndN /7ErP PHIALA)LIFLRS
EQUIVALENCE (IFLAS.RCYCL)

- L vk
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C s=m ALL CONSTANTS USED IN THIS PROORARM RRE IN DATR STATEMENT

(o
ORTR RNO.RN] .RN2! ,RNS.RN200,RN300 /0.0,1.0,0.5.8.0,200.0,300.0/
DATR C1.EPS1.RN13E4,IN1.INSO.RNPS/0.69314°'380559945,.5.0E~-12,
A 11000.0,1,50,0.999393939399893€E300/
Y=P
OF = ALPHR
c
C wes CHECKS FOR INVRLID ENTREES
c
IF (OF .GT.RNO) 80 T0 2
1 CANP = RNO
6o T0 99

2 IFIP.LE.RNC) GO TO 3
IFL P.LT.RN1) GO TO 30
CAMP = RNPS
Co0 10 99

30 IF(DF.CT.RN1) OO TO S

C sus OB/RINS R FIRT APPROXINATION

ARG = YORNP(P)
IFIRRG.LT.RNO) 0O 19 32
XN = CF + ARGaSQRTILF)
GO 108
32 XN = OFwRN2]
00 17 8
] ARG = YORMPI{P)
RRT = RN1/(RNOQeCF)
XN = DFut(RNI-RAT + ARGCuSART(RAT))mel)
IF\OF .CE.RN11E4) GO 70 52
JF{XN.OT.RNO; 00 T0 &
RE = (Clw{DF - RN1, « OLOGM(OF) « RLOG.Y)})/OfF
iFIRE.LE.-RN30D) CJ T0 1
XN = EXP(RE)

C wem USES THE NEWTON-RAPMSON CONVEROENCE SCHZAE

] NCYCL = O

18 PN = GArX{XN.CF)
X0 = XN
ER = PN-P
IF (ABS(ER..LE.Y&EPSY: G0 TO S
NCYCL = MCYCL « IN)
JELACYCLSELINSA)Y 50 TD &

11 XD = \NU-ERZDGHZIXN,DF )

17 IF (\NM.LQ.\DY) Y T3 Y

JFINS.GT-NC) G2 TO :4
X3 = \N- RH?2 1w X-X0)

]

o 10 1Y
14 XN = XJ

GO 10 1@
52 Care = Xn

GO T0 g3
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OANP=X0
RETURN
END
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cmmmemeccememeceae- T4X -

THIS 6400 COC FUNCTION SUBPROGRARM EVALURTCS THE CUMULRTIVE
OISTRIBUTION FUNCTION OF KARL PER:ISON NANED TYPE 1IV.

(1) THE FUNCTION CALLINO STATEMENT,

P = T4X (0B}
NHERE P = PROBRBILITY LEVEL.

08 = THE TRANSFORH STANDARD VALUE (+OR- P1/2)

(2) THE PROGRAM LIMITRTION
THE TYPE IV IS MOSTLY BOUNOED BY TYPE V.
COnSEQUENTLY THIS LINIT CAN BE APPROACH UP /0 AN
EPSILON OF 0.005 IN TERN OF BETR-1. BETA-2.

(3) REFERENCES

CECIL C. CRAIO. R IIEW EXPOSITION AND CHRRT FOR THE
PERARSON SYSTENM NF FREQUENCY CURVES., THE RNNRLS OF
MATHENMATICAL STATISTICS., VOL. Vil., NO.]. 1936.

HUBERT §. BOUVER AND FRANK O. LETHER, ON THE NURERICAL
APPROXINATION OF LNE., THO OR THREE DIMENS]OINAL
INTEGRALS ., THENIS nEPORT NO. 26, U.G.A. i372.

HUBERT §. BOUVER, TRBLE OF TME CUMULRTIVE STANCARDIZED
PERRSON TYPE [V DISTRIBUTION., THERMIS REPORT NO 28 1972

HUBERY &. BOUVER., CURYE FITTINO DY rETHOD OF MONENTE,
THCHIS REYORT NO. 29 U.G.R. 19%3.
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FUNCTION T4X (08)
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ﬁi C =em THESE VARIABLES IN COMMON RRE YOR THE P.D.F. T4Z AND

4] C =us FOR THE JHVERSE FUNCTION Of T4X NANED (4P.

DINENSION X(48),H(48)
CONMON Onn2,Cv,.COEF,DR.08

sse ALL CONSTANTS USED IN TH4S PROORAM ARE IN DRTA STATEMENTS

[z X2 N x)

DATA RNG,AN1.RN2,R!I'3.RN4,RNE,RNB,RN2]/0.0,1.0.2.0,3.0.4.0.6.0.08.0,
R 0.5/
ORTA INO.IN}.IN2,1H4D /0.).2.48/

sem DR IS THE LOMER LIRIT OF THE C.D.F. NRHELY PI/2.

OO0

DATA DR /-1.57073632679489/
DATR RN32,RN63.RNT72,RN78.RNS6,RN144/32.0,63.0.72.0.78.0.86.0.144./
DRTR €EPS 70.005.

ssm THE KEICHTS (W) AND RACISSAS (X\) OF HE Y6 POINT RULE OF
sum GRUSS-LEGENDRE TJ 16 DECIFAL PLACES.

OOO0

DATA X/0.1627674494960237€-1,0.4081288513634873E-1.,
1.812974954644255€E-1,.113€5585C11C6E59E+0,.1459737146548369E+0.
2.1780968b23676106E¢0, . Z1C03131C4605C72F0,.C417431561639400€0,
3.2731986125910481E N, .30436494455445964C+0,.3352065228926254E+0,

' 4.365696661472313€E+0,.335797C438209060C+0.,.4224763884073005E+0.
$.4547094221677420C+0, . 4434578733205963C~0,.511C541771546677€+0,
6.5393881003243574+0.,.5565104.:80C13972E+0,.05930323047775721€+0.
7.618925840:25-68¢0..644163403784967:C+0..6647103:00439161¢80,
0.069256453564217:5¢6¢0,.731567681234896765+0,.7360306437444001€+0,
9.7596023411°7C6475€+3,.70036804 380743320 +C,.830:087441391408E+D,
¢.8194003107379317¢+03,.L37C235112261071E+0,.674358033434C014E0,
A.87138B50550923CL e, JENGERLS1 74024 2C4E40. .SCIAGCE3531LC0L22E0,
B.91507142312C9991€0,.927712456722300%7E« 04 0 493337033975275352E 0.
C.950032717704437¢C+(, .533CH8723144D7425¢ 0, . REA3INEB204632642E+0,
D.9759391745951365F¢0,.9025172635630147¢-0, .969N5412632956238€+0,
€£.992543327503762°L+0. .495%018+25872033E« . .45036437586310177€+0.,
F.9996845CICBII2TE+0/

DRTAR ., 3700014302553, 7F-1,.325161367:30C0904€-1,
1.924471C3714074270 1,..30045 0. 07 Y9 005E=1, . 3206204794 03025E-1,
2 30034850, JINA ) BB TN E AL I -, S BR3SPTININITE-T

3-3‘31(‘::. "’3’(:;.'."Aoo.‘tp!f"'".:'r". -C l.-“"ﬁ'-'l'd?f*lfoGJlSE-l.
4.3029491 7000, "-1.-,L!1r354l"1_\ cf - l..‘-~'l\ QY9Y I RTYCE-T,
5-2099451&::?.:\ ' 1..:.../4110 2 R ’. “Y . T TNONUCI6Y 405301,
6.274129C:. 6. AC-1, N0 T '9)1b'~l.-(C~A‘3~J7dv'l.4lL 1,
7.33%7.°05 0. -1, "f..FTL.u TS E I WA TAR PR I AXMR o 111 1 A0 I
8. ZJ‘QJJ”"«ﬂ"".'-l..“"731"fo”ﬂ'329.7[-’.-f' (I SR RART . I R AT B I
- IS5 RAAL IO ASELAMICRENANEES IR SO F A A I B AL A0 B K S0 RPING A0cd 28 N
XS LN R ARTa F § B R R S Ry A ANEAIGICE RAE SURGLICIPES IS SRR ANY RAVCIMTR MEES By [0S I
R-!;’n'.l""l.i’.' "".‘T ' .-1--3 3 0 .pk ".‘."u t-i.-l‘l‘l)’icl'“"u‘lﬁbf 1.
B 13128 2 fCLCIn =), 1 L L danT NS~ . 1112102044960 950€-1 .
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€.1016077053500841€~1,.9140671230783367€-2, .8126876925698759€E~-2,
0.7096470791153865€-2, .6058545504235362€-2,.5014202742827518E~-2,
€.3964554337444687€-2,.2310731817334946E-2,.1853960708346923€E-2,
F.7967320655520125€E-3/

sus UF IS THE STRTEMENT FUNCTION OF TYPE IV

[z KNzl

T T R

OF(FX.,OHMHC,0V) = EXP(-OVaFX)eCOS{FX)wsDHM2
GO 10 6

sew ENTRY TO THE FUNCTION T4X TO OBTRIN COCF

(e K2 X »]

ENTRY CoOCFIC
1PRSS = INO
08 = -0R

6 0C = {08 - DR)=sRNZ2I
D0 = (0B « CA)eRN2]
95"" = RNU

sss CALCULATES THE APPROXIMATION

OO0

DO 10 I=IN1.IN4B

DSR = X{[)alC

OSUN = DSUH + W] )a(DF{DD*DSAR.OMN2,.CV) « DFIDD-DSAR.DMIL2,CV))
10 CONTINUE

TSUNM = DSUMeDC

@ IF (1PASS.€Q.IND) 00 10 I
T4X = TSUMSCOEF
00 T0 99

15 COEF = RN}, TSUM
IPASS = N}

99 RETURN
END
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me=mmeeccemccocece THE INVERSE FUNCTION OF T4X =e--=-ceeeccemccccacee

.----- LA L LD L P LY LY T coeee t‘P oo e DI - D DR e D D A g e

e R T S D PR

THIS 6400 COC FUNCTION SUBPROGRAM EVALUATES THE INVERSE
OF THE CUNULARTIVE DISTRJBUTION FUNCTION TYPE 1V.

(1) THE FUNCTICN CRLLING STATEMENT,
08 = T4P (P) .
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