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ABSTRACT

The documentation of the computer programme for best
fit distribution using normalization procedures and chi-
square criterion includes listing of source pProgramme,
data file and output file with test data and example
calculations. This also gives input specifications and out-
put description. Various normalization procedures which
have been used in the programme are: inverse Pearson type III
transformation, log-normal transformation for which the
parameters are estimated on the basis of theoretical relation-
ships, log transformation, inverse log Pearson type III

transformation, and square root transformation.




1.0 INTRODUCTION

Hydrologic data in its original form are rarely
normally distributed. Many of the hydrologic data are
positively skewed and so the application of normal aistribu-
tion to the original data is not appropriate. However,
transformation methods are available to transform the data
to normal distribution. Various normalization procedures
are available in practice. Many transformation procedures
require thé use of computer as the transformation procedure
involved is cumbersome to apply with a calculator. Since
the sample size of the hydrologic data generally available
is limited, it is desirable to transform the data to normality
using transformation procedures and select the best fitting
normalization procedure based on some fitting criterion.

Log normal transformation, inverse Pearson type III
transformation, square root transformation, inverse log
Pearson type III transformation and Box-Cox (power) trans-
formation etc. are some of the commonly used transformations
for normalization.

Chi-square test, Kolmogorov-Smirnov test and Cramer-
Von Mises test are some of the well known tests to judge the
goodness of fit.

A computer programme developed by Dr M Krishnaswamy at
I.I.T.,Kanpur has been modified and improved after incorporat-

ing suitable changes. This report documents the modified

computer programme.




2.0 PURPOSE OF THE PROGRAMME

The purpose of the programme is to find out best

fitting distribution after testing various normalization

procedures on the basis of chi-square statistic for different

seasons/ months of the year. The programme compares the

following normalization procedures:

ad.

b.

e.

£

Normal distribution by method of moments

Inverse Pearson type III transformation

Log normal transformation ( parameters are

obtained on the basis of theoretical relationships)
Log transformation ( parameters are estimated

by method of moments)

Inverse log Pearson type III transforamtion

Square root transformation

The programme calculates the number of degrees of

freedom and can be applied to data sets other than weekly/

monthly/seasonal time series.



3.0 METHOD USED

is The programme first sorts out the data for a particular
season. In the case of time series of monthly data
the programme sorts out the data for each month
while in the case of weekly data, the data for each

week is separated.

- i K15 The programme arranges the seasonal data in descending
order.

il B Various transformations are tested on this arranged
data, which are as follows: |
a. Normal distribution by method of moments:
The data as such is compared with the normal
distribution.
b. 1Inverse Pearson type III transformation:

The following equation is used to normalize the

data:
& 1/3 c
- 6
Y= 23 R 7 L) o+ 1) =1} 5+ —g-
s
c..(l)

where,

. A Original series

u % Mean of the original series

a 3 Standard deviation of original series

iy Coefficient of skewness of original

series




Y : Pearson type III transformed series

Log normal distribution ( parameters estimation
on the basis of theoretical relationships):
Parameters of the log transformed series are

calculated on the basis of following theoretical

relationships:
2
U= W ) = 0. {( 0/
v log ( x) 0.5 log ( X/ X) + 11} (2)
2 1
@ . = 2
v {log (( ox/ ux) + 1)} SR )
where,
LI Mean of the original series
o, ¢ Standard deviation of the original series
uy : Mean of log transformed series
Uy . Standard deviation of the log transformed

series
The parameters so obtained are used for the

calculation of chi-square statistic.

Log transformation:

Y = log X wo = k)
where,

Y : Log transformed series

X : Original series

Inverse log Pearson type III transformation:
In inverse log Pearson type III transformation log

transformed series is used instead of original



iv.

Vi

series. Rest of the procedure for transformation
is similar to that for inverse Pearson type III
transformation.

f. Square root transformation:

In this procedure square root of the original

series is used as transformed series.

After computing the statistical parameters of the
transformed series, the programme calculates the chi-
square statistic for the transformation. Number of
degrees of freedom is also calculated.

The chi-square value so obtained can be compared with
critical chi-square value for desired significance
level and calculated number of degrees of freedom.
The transformation giving the least chi-square value
is considered to be the best for that season/month/
week data set.

Steps i to v are repeated for other seasons.




4.0 COMPUTER PROGRAMME

The computer programme for best fit distribution
consists of one main routine and ten subroutines. The sub-
routines have been described below:

Al SUBROUTINE NDTRI (P, X, C, IER)

The purpose of this subroutine is to calculate

standard normal variate corresponding to a given

probability. The calling arguments are:

P Input probability

g i E Output argument such that P = ¥ = the

probability that the random variable is

less than or equal to 0.0

e Output density function F (X)
IER: Output error code

IER = -1; if P is not in the interval (0,1)

IER=0; if there is no error

B ok SUBROUTINE MSS (X,AMEAN,STDEV, SKEW)
This subroutine calculates mean, standard deviation
and coefficient o f skewness of the given series.
Various calling arguments are:
X : Given series
AMEAN: Mean of the series

STDEV: Standard deviation of the series

SKEW : Coefficient of skewness of the series




i £

iv.

SUBROUTINE CSS (X, AMEAN, STDEV, SKEW, THF, T)

This subroutine calculates chi-square and degrees of

freedom for @ transformation. Various calling argu-

ments are:

X : Given series

AMEAN: Mean of the series, calculated from subroutine
MSS

STDEV: Standard deviation of the series, calculated
from subroutine MSS

SKEW : Coefficient of skewness of the series
calculated from subroutine MSS

THF : Theoretical frequency of each class

T : Standard normal variate

SUBROUTINE NORMAL ( CX, L, THF, T, AMEAN, STDEV, SKEW)

This subroutine analyses for normal distribution. The

calling arguments are:

CX : Input series

L : Number of years

THF : Theoretical frequency

i : Standard normal variate

AMEAN: Mean
STDEV: Standard deviation

SKEW : Coefficient of skewness

SUBROUTINE PT3 ( CX, L, THF, T, AMEAN, STDEV, SKEW)
This subroutine analyses inverse Pearson type III

transformation.




vi.

vii.

viii.

ix.

Note:

SUBROUTINE INC (CX, L, THF, T, AMEAN, STDEV, SKEW)

This subroutine analyses log normal distribution for
which parameters are calculated on the basis of
theoretical relationships.

SUBROUTINE LN (CX, L, THF, T, AMEAN, STDEV, SKEW)
This subroutine analyses log transformation. The
parameters are calculated by method of moments.
SUBROUTINE LP3 (CX, L, THF, T, AMEAN, STDEV, SKEW)
This subroutine analyses inverse log Pearson type

IITI transformation.

SUBROUTINE SQRTT (CX, L, THF, T, AMEAN, STDEV, SKEW)
This subroutine analyses square root transformation.
SUBROUTINE SORTX (N, X)

This subroutine sorts out the data in descending
order. The calling arguments are:
N : Total number of observations in the series

X : Series to be arranged in descending order

Various calling arguments in subroutines PT3, LNC

LN, LP3, AND SQRTT are same.




. 5.0 INPUT SPECIFICATIONS, OUTPUT DESCRIPTION AND
’ RESTRICTIONS ON USE

Sl Input Specifications

Input cards/lines have been divided in two parts:
a. Job cards

b. Data cards.

5.1.1 Job cards

Card Variable Description Format
FIRST TITLE Title of the problem A
SECOND N Total number of observations Free
NS Number of seasons in a year
NCLAS Number of classes for the

calculation of chi-square

THIRD N1 Option code for normal .
ree
distribution
N2 Option code for inverse

Pearson type III transformation

N3 Option code for log normal dis-
tribution (parameters on the
basis of theoretical relation-
ships)

N4 Option code for log transformation




N5 Option code for inverse log
Pearson type III transformation
N6 Option code for square root
transformation
If any of the transformation is not required 0 is
given corresponding to its option code, otherwise 1 is

given.

5.1.2 Data cards

Observations are punched till end in the free format.

B2 Output Description
The following statistics are printed for the desired

transformation(s) for all the seasons:

Statistics Format

Mean of the transformed series F8.3
Standard deviation of the transformed series F8.3

Coefficient of skewness of the transformed

5 F8. 3
series
Chi-square F8.3
Number of degree of freedom I5
5L 3 Restrictions on Use
% The number of classes should be chosen in such a

way that at least 5 observations are there in each

class.

10



The number of data points should not be more than

500. However, if the number of data points is more,
the dimension statements of the programme can be
changed accordingly.

The data should be continuous, without any gap.

The observations for a season should be independent.
The deficiencies of chi-square criterion are

associated with the programme too.

11




6.0 TEST DATA

The programme was run on 38 years monthly data of
river Lakshmanatirtha for different options. The values
of N, NS, NCLAS, N1, N2, N3, N4, N5 and N6 are given as

described below:

N = 38 x 12 = 456
NS = 12 ( since data is monthly)
NCLAS = 6 ( for NCLAS = 6,the theoretical

fréquency of each class will be 5.83)

N1 = 1
N2 = 1
N3 = L
N4 = 1
N5 = 1
N6 = 1

(The best fitting distribution is required as such

values of N1, N2, N3, N4, N5, N6 have been given as 1).

12




Tt EXAMPLE CALCULATIONS

The statistical parameters of inverse log Pearson
type III transformed series and square root transformed series

for season 1 are given under:

(1) Inverse log Pearson type III transformation:
Mean = 0.001
Standard deviation = 1.010
Coefficient of skewness = =0.173
Chi-square = 4.000
No. of degrees of freedom = 3

(II) Square root transformation:

Mean = 3.652

Standard deviation = 2.326

Coefficient of skewness = 2.606

Chi-square = 20.7368
No. of degrees of freedom = 3

(Inverse log Pearson type III transformation and
square root transformations have been chosen just to

show the calculations of transformed series).

The chi-square values for normal distribution, Pearson
type III distribution, log normal distribution ( parameters
on the basis of theoretical relationships), log normal

distribution, logIPearson type III distribution and sguare




root distribution are 69.0526, 2.736u, 2.1053, 3.3684, 4.0000,
20.7368 respectively. From standard tables, the critical
value of chi-square at 95% probability level and for 3 degrees
of freedom is 7.81. On the basis of chi-square statistic

the data for month 1 can be assumed to fit Pearson type III
distribution or log normal distribution or log Pearson

type III distribution. However, the chi-sguare is minimum

in case of log normal distribution ( for which the parameters
are estimated on the basis of theoretical relationships), it

can be assumed that log normal distribution is best fitting

distribution for data of month 1.




8.0 APPLICATION, SAMPLE INPUT AND SAMPLE OUTPUT

The programme has been run on 38 years monthly data
of river Lakshmanatirtha for various transformations. The
listings of the source programme,data file and output file
have been given in Appendix I, Appendix II and Appendix III.
On VAX-11/780 computer system the run time statistics for
the programme is as follows:

12.7 seconds

]

a. Compilation time

2.47 seconds

Il

b. Linking time

3.60 seconds

c. Run time




9.0 RECOMMENDATIONS

The programme for best fit distribution using
normaligation procedures and chi-square criterion can be
used for any type of seasonal hydrologic data e.g. daily,
pentad, ten daily, monthly or annual. It can also be
applied to other data sets. The data should be continuous
without any gap. The observations across the vear should
be independent. The programme has been implemented and
tested on VAX-11/780 computer system. The programme can

be run on any other system also with simple FORTRAN instru-

ctions and with minor or no modifications.
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& CALCULATE THEORETICAL FREQUENCY FOR EACH CLASS
DR &8 I=1:NCLAS
48 THF (T 3=FLOAT(L I/FLOATONCLASS
t=3
ESARA ne 1% I=1sL
IT=41-11eNE+ L
ARSI A AR
CER2Ll=Crily
18 CRifIy=Cxll:
WRITE(Z2:40: 4
440 FORMAT (20 "ANALYSIE FOR SEAROM s 4% IS/ 20MsIT0IHEY )
WRITE210M(CXIT s I=tsl
14 FORMAT(TXs10F7 . 10
Call BORTHILsCHY
WRITE(2a20)
20 FORMAT(I¥. "SHORTEDR RECQRDER DATAC)
WRITEA2+ 10 {0H T sT=sL 0
CALL NORNALICKsLsTHFsTs ﬂﬁﬁﬁﬁanB 43 SHEWY
CALL PTRLCYsLsTHE s T AMEAN STREY s SKEW:
CALL INCICHI L THF T AMEAN ETREV s BREW?
CALL UNCHI L THE - To ANEAN BTREW « BREWY
UALL CRTICHL L s THE o T AREAN STREV s SHEW!
Call BRETTICHZLs THF s TaAMEANSBTREY s BREWY
S04
IFCABTWNBIGR TQ 200
GR TR1Q%
204 |ToR
ENR
L MORMAL RISTRIBUTION

BURRDUTINE NORMAL ({THsLs THF 2 T1AMEAN BTREW s SREW:
RIMENSION CHXOSO0Y s THFEOIO0 s TOL00 )
COMMONRET /ANTaM2 s NTs NS s NGNS
IF ML Y SO0 100300

300 WRITE(221003)

1043 FORMAT(IIH ANALYSIS FOR MORMAL RISTRIBUTIONY
CALL HEB(OXAMEAN: STREV s BREW!
CALL CRS(DXs ANEAM: STREV: BKEMS THF s T

1050 RETURNM
ERD

G PEAREONM TYPE 2 RISTRIBUTION RY REARD NORMALIZATION
SURROUTINE PT?ECKu s THF s T AMEAN STREY « BIKEW
COMMON/RICT/NT s M2 s M2 N s HTs &
RIBEHSION CHOSOOYys THR IO« TOL00)
TFONZ L EQ,GIBOTR 104
IFIMT.ER.OIBR TR 200

G 7O 204
il Catl MSE(CXsAKEAMN.STREY GHEW)
S0 WRITE(2: 251
A3 FORKAT(1X: "PEARSON TYPE I DISTRIBUTIN:

RQ 7Z3 Asisl
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CHl =000 Li-aMEAN T ASTREY

CEL L= SKERRCYL S 32,041 .0

IFLCHA S Y07 507308

CHLdr={-1  PRCARSCOX LD P IRLL AT,

Go TR 5409

AR R AT & LA S0

CHLA =8, FEREWIR(CEL S -1 THOBRER IS,
CONTINUE

CabL MES(CK:AREANs BTREY SKEW)

Call COR(CY AMEAM: STREV:GREWTHFE T
RETURM

ENDR

{DEMORMAL DRISTRIRUTION PARAMETERS ESTIMATER BY CHOW'E METHOR
SUBRQUTINE LNDIDKLs THE s To AMEAN STREV s BIEW

COMMONRIT AN o M2 MTs HA s NEaNE

DIMEMEION CH{SO0Ya THE(210Q - T(100)

IFOHZEQ. 0GR TR 164

IFiHly;ﬂpﬁ?hU TQ 304

IFIN2 . ER. TG0 TR 244 1
GQTR sS40 ‘
CALL MSS{CKs AMEAN: STREUBKEW)

WRITE{2:28)

CORMAT( 1Y ‘'CHOW METHOR FOR LOGHORMAL DISTRIBUTION !
YAR=(STREV/ANEAN FR2+1 O
AMEAN=ALDBAKEAN -0 SRALOB(MARY

STREU=AL QR(UAR Y

ATREV=CRRT/ETREV !

e &4 I=isb

IEACHLT Y EQ.O.OXCRT =1,

CHiTr=aLOGICKIT Y

DALL MSSICX-AMEANTsSTREVISRKEw1

Catt CERiCX-AMEAN BTREYsBKEMTI s THF =T

RETURM

END

{06 TRANSFORMATION

SURRDUTINE LH(CHsL s THF s T AKEAN s STREV » BIKEW)
COMMON/RICT OME s N2s MTs NAs N NE

NIKEMSION CHISO0Ys THR (10O s T(1007

IF(M4,. £Q. 050 T2 100

IFCMTLEQWOIBR TO 200

GROTR SO0

20 20 I=isb

IFICY {1 EQ.O.ICH(T=L,

CELTr=aL0BLCKIT1)

URITE(2:1012)

FORMAT(1X:19H LOB TRANSFORMATION!

CALL MER/ICHAMEAM: STREV s BKEW)Y

Catl COBLCXAMEANSTREV 1 BREMaTHF T

RETURN

END




& LG PEARSOM TYPE I RISTRIRBUTIONM
SURRDUTIME LPZICHsLs THF « T ANEAN : STREV < BIKEY Y
COMMOMBRET NI M2 M MAs NGNS
RIMEMEION CHADOO)THFOIO0 = TI100)
IFINGER.W QIR TR 1040
IF(MZLEQ. Q. AND M ER.QIBRTR 204
GR IR RO00

200 DR 20 I=ist
TFCHT Y Q. 0, ) CH(T=1.0
2 CRiTi=aLOG(CHIINY
CALL MSSICHs AREAM: STREV SKEW)
S BR 728 J=1sL

SRl =(C 0 L -AREAN /CTREY
CHEO L =(CRERRCH I L 1 /2. 042.,.0
IF(CE{ LN 3607 5 6073 408

&7 CHOLY=(-1 PR OARSIOX (AT Y 1 RR(L, 73}
G 70 &0%
&o8 CHOIY=CHIIIERIT AT}
0% CHOAI=04, /SREMIRICHI -1, T4 (SKEMY 78,
728 COMTINUE
WRITE(2:1022)

1422 FORBAT(1Ms ‘LOG PEARSOM TYPE 2 RISTRIRUTION®)
CaLll MES(CY ANEANSSTREV s SREW!
Cabl CER(CH-ANEAM STREV SREWTHF T
100 RETURM

EN

[ SQUARE ROQT TRANSFORMATION
SURRQUTINE EQRRTT/ICMsLsTHF « ToAMEAN s STREY s BIEW !
COMMOMABITANT M2 HTa MA s HEa NS
RIMENSION CHOSOQrsTHFE(100 TL100)
IFAMErSOGs SO0 300

S04 DR 123 I=tsi
IELCACT W LE L, 0K (T 3=0, 1

122 CRAT =00RT(CH(TIY)
WRITELZ 10200

102G FORMAT(24H SRUARERDOT TRANSFORMATION!
CALL KES(CH: AMEAN STREY - SKEW )
CALL CRR{CH-ANEAMSTREVSKEMTHF T

104 RETURM
ENR

C CALCULATE AMR TYPE GEASOMAL STATISTICAL PARANMETERS
SURRDUTINE MES/¥s AMEAMs ETREY SKEU )
DIMEMSION #5000
COHMON/RLUT AL
U=,
DRt 2 I=isL

2 BUNM=BUN+ (1)
ANEAN=BUM A
Rit=0,
SUN2=0,




1004

b

L I

b B e

g3

e B B

,-
L

R 4 I=1sL

BUMISSUKLSCA0T Y -ANEAN ) RE2

SUMP=SURDH (T 1 -AREAN YT -
STREY=SART{SUNL/IL-11
SHEW=(LRSUM2 Y/ (-1 1 R(L-2 R ETREVASTREVRETREY?
RETURN

N

[
CALCULATE CHT SQUARE ANR NG, OF REGREE OF FREEDOHM
SUBROUTINE CEE(X s AMEANs STDEY s SKEWs THF 5 T
COMMON/BL2/HOLAS

COMMON/BLEL

DIMEMSION X(S00Ys THF (100} T{100 1 FRER(100Y

RO 7S I=1sNCLAS

FREQ(I)=0.

P59 I=isb

SMINP=AMEAN STREVET(2)

K=1

IF (XTI -ARINPI&2: 62063

FREQ(NI=FRERIMI41.0

go 70 59
IF(M-NCLABTISGLs 625501
H=ftl

AMINP=AREAMTSTREVRT (M1}

Gl TR &t

QMTINUE

4 CULATE CHI-SQUARE STATISTIC AND NQ. OF REGREES OF FREEDOM
S=0,

“O &% I=1sHCLAR

SHIS=CHISSH L (ARSIFREQI T -THF (T F I RR2/THF LT}

NRF=NCLAR-Z

WRITEY! slﬁﬁ4tﬁﬁEﬂN3ﬁTDEU s BHEW CHIS MDF

FORMAT(7¥s ‘MEAN  «2¥s 'STR, REVIATION s2Xs 'COEF.OF SKEW 2X
15 CHI SQUARE's2¥s ‘DEGREE OF FREEROM /SXsFT.312%sF%.3
2eb¥sFR, A5 S¥FR 45 4% IR

RETURHN

EMR

Hf"
sl

t)l’f!‘l‘"l"l’!‘l’!‘l’"l‘l’t'ttl'iPPI-FPU.|'b??'l"!'PDP?FFPPF!P!PP!‘I‘PI’!P#FF'

SURRQUTINE NDTRI

PURPOBE
COMPUTES ¥=Peg{-13{Yr: THE ARGUMENT ¥ SUCH THAT Y=P(X!
=THE PROBARILITY THAT THE RANDOM YARIARLE UsRISTRIBUTER
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24,097 18,434 2,342 10,6214 2
ANALYRIS FOR SEASON 8
LERERAERLLR Ry
300 BETW0 B1Z.0 299.0 1178.0 1496,0 1S27.0 1442,0 S20.0 B84.0
TIR.0 29462.0 873.0 3203.0 10030 1124.0 £29.0 O0Z.0 3121.0 1434.0
180,00 1390.0 1193.0 1330.0 1760.0 143,40 4112.0 2305.0 1158.0 4244.0
229.0 IP4.0 1540.0 1398.0 1251.0 ©91.0 424.0 292.%
SHORTER RECORRER DATA
61"4\‘_\,1':! 41.u.r ..~4..‘.\.-vf:.'-' Elﬁiv':.‘-' 2?\52;& 23’3-‘3#2-‘ 17800 153{3-’J 13'-":-'1—":" 1887
1496,0 1442,0 1473.0 {I98,0 1290.0 1X30.0 1251,0 1193,0 1179,0 11884
1134,0 1003,0 03,0 891,04 884,0 87,0 847,00 B1I.0 718.0 AZ0.0
£29.0 S20.0 424,08 I94.0 299,04 2920 2.0 140.0
ANALYSIS FOR NORMAL RISTRIBUTION
MEAN STR, DEVIATION COEF.OF SKEW OHI SQUARE DRESREE OF FREEDON
1405,105  1199,504 2,220 16,9278 x
PEARSQN TYPE I DISTRIBUTIN
MEAN STR, DEMIATION COEF.OF SKEW COMI SOUARE DESREY OF FREEDON
-0, 145 1,294 ~1,220 QL0826 z
CHOW METHOR FOR LOGMORMAL DRISTRIEUTION
MEAM STR, DEVIATION CREF.QF SKEW CHI SQUARE  DERREE OF FREEDRQ
&, 978 0, 73S -0 226 23,7158 :
LOR TRAMSFORMATION
nsnw 8YR, REVIATION COEF.QF SKEW CHI SQUARE  DESEEE OF FREEDON
941 o, 7an -, 224 1.2484 1 .
LOG PEQRQQN TYPE 2 DISTRIBUTION
MEAMN STR, DEVIATION COEF.OF SEEW CHI SOUSRE  RESRES OF FREEDODH
- 0 1,001 027 5,243 x
BRUARERDRT TRANSFOEMATION
MEAN STR, REVIATIDN COEF.OF SKEW CHI SQUSRE  BEGREE nOF FREEDOM
24,958 13,712 1,092 7,789% 2
ANALYSIS FOR SEASOM 2
#Z#tt#tikﬁtﬁkk##sﬁk
808,80 132,0 23,0 1050 248.0 1950 290,00 425,0 21290 &X.0
132.0 P40.0 T4B.0 434.0 T49.0 10I&,0 47,0 &&&,0 249,04 199,14
228,40 162.0 118.0 05,0 1700.0 92,0 12%&.0 1010.0 272.0 S92.4
2600 101.0 77,0  108.0 I20.0  &9,0 20,0 242.n
SHORTER RECORDEDR DATA
1700,0 125&.¢ 1038,0 1010.0 905.0 940.0 B0E.0  T4R.4
33,0 425,00 3490 3290 3260 I20.0 2800 27D
12,0 200.0  195.0¢  192.0 142.0 133.0 132.0 118.0
101,06 92,0 P70 £9.0 &30 47,0 280 2%.4
ANALYSIS FOR NORMAL RISTRIRUTIONM
HEAN STR, BEVIATION COEF.0F SKEM COMI SQUARE DEGREE OF FRECTON
IR0, F47  I9L,408 1,584 I, 0526 1




PEARSON TYPE I DRIBTRIBUTIH
HEAM STR. REWIATION OOEF.OF SHEW OHI SQUARE  DERREY of
Q82 .1 .789 4. &214 =
CHOW METHOR FOR LOGMOSNMAL DRISTRIBUTION
MEAM STDR. DEVIATION DOEF.DF SKEW CHI SRUARE  DERREE oF FRECDOX
A, &21 B33 RRAT 8737 &
LG TEAMSFORHMATIOH
MEAM  STR, REVIATION CREF.OF SKEY
BRE i BTN i 200
LOG PEARSDRM TYPE 2 BTCTn;BHT§3M
MEAM SBTDR. DRERIAYION O OF ShEl
AR TAS ﬂ-??? "ﬁrﬂé?
ERUARERDDRT TRAMEFORMATIDON
MEAN TR, fti‘él;;‘r’!ré COEF,OF SKE® OHI SQUARE DEBREE OF FREEDRON
17,620 9,072 7,787 23,3158 4
ANALYSIS FOR SEASON 12
YERRRLRREELEARELERRY
1S 138,00 18900 475,00 X160 2 SR80 80T S10 1674
156,00 28Z.0 840 &2.0 FR.O 2B 244 262 0 4R L
451 .0 859,00 188,00 Zé4oQ ARG Blew 18 ST ¥ B0
.0 1184 270 S0 Il 1080 3 S840
SHORTER RECORRER DATA
24710 11280 10890 S21.0 8430 424,00 &01.0 SRR G 4790
ATS.0 AS5Z,.0 AS1.0 2720 3462.0 T&a0 3600 IZBE.C R
) 20,0 IBALD 1490 1470 180,00 1S8.0 138,08 1354 v 1214
118,80 98,0 42,0 S5.0  S0.0 3.0 27,8 90
AMALYRIS FOR MORMAL RISTRIBUTICH
MEAM STR. DEVIATION CODEF.OF SKEH CHI SRUKRE  REGREE oF FREERCH
278,528 409, 1348 24433 230828 !
PEARSOM TYRPE 2 RISTRIRUYIN
HEAM STR, REYIATION CDREF.OF SRER REGREE OF FRELRORK
ARt 1,259 =i BES =

CHOW WETHODR FOR LOGHORNAL RISTRIRUTION
MEAN STD. DEVIATION COEF.OF SKEW ORI sgU
S49 AR -, 642 e
LOG TEANBFRENATION
KEAM STR, DREYIATION CREF.OF SKEW OHI SQUARE DEGREE OF FRECDOM
G422 1r133 0. 442 1., 7BRE S
PEARBON TYPE 2 RISTRIRUTION
HEAM  STR. BE“I“T 0 CREF.QF SKEW CHI SQUARE DREGREL OF FREEDOH
A 1008 AREAT 0.8425 X
SRUARERDRT TRANEBFORNMATION
KEAM STR, DEVIATION COEF.QF SREW COHI
17,317 8,788 1031 %r
ANRLYEIS ?Qﬁ SEASDHN 11
[AAATAN AR EERENE S

= oon 3
Bz

I:.f,l -

UARE  DRESBREE QF FREEDROH
Qon &

1.0  4%.0 9.0 28 A T EaA 4.0 IR0 RO
8.0 &7%.4 10,0 Al Beflr S0 1&.0 14 .4 X 12:0
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820 I88.0 2820 147.0 188,40 JiS8.0  S&&4
Sfr |, 0 A0 KA AL G 2000 i
SHORTER RECDRREDR RATA
230 EFRLO AEAe Iak 4 3350 3158 2R2.%
188,80 1472:4 97,0 Wi.0 @ 8%1.0 F2.:0 54 .0
230 200 21.4 204 1.0 E- 4.0
By el S A0 4.0 4.0 e v
aMAat SIS FOR MORMAL RISTRIRUTION
HEAM STR,. DEVIATION CODEF.QF SHKEW CHI SQUARE
1AL, 042 209712 2¢183 AL, ATET
SEAREON TYPE I RISTRIBUTIH
MEAN STR, DEVIATION CREF.OF SKEW CHI SRUARE
ARS8 e 392 A T4.8427
CHOW BETHOR FOR LOGMUEMAL DISTRIRBUTIONM
MEAM STR, DREVIATION CREF.OF SKEW CHI SQUARE
4,382 1081 fuGtg P 6 8

LR TRANBFOENATION
KEAM  STD, DEVIATION COEF .OF SREY
R bt 1pddy D018

TYPE 3 RIST

IRUTIOH

pEad STR. REVIATION CQEF.OF SKEW O
QG0 FSATAEY AR
SRUARERDQQT TRAMEFORMATION
HEAM STDR,. REUIATION COEF.QF SREW OH
2,205 7,598 1,120
AL ISTE FOR SEASON
248 &+ o T Sold e R
1.8 242,08 25.0 1 Bl 12
T 15,0 200 ZT0 FLU0 13,7
1200 20,0 4.0 T 1.0 Z21.40
SHORTEDR RECDRRED DRATA
Je0. 0 2RI.0 0 240,40 i A 0.4 354
284 240 21.0 2400 20,0 Zﬂn\
14.4 4.0 18,0 13&{." 12.4 1.4
4.0 4.0 4.0 3.0 20 2 o
AMALYSIS FOR HORMAL DRISTRIRUTION
HEAN STR, REYIATION CQREF.OF SKEW CTH
IR, 142 74,327 2028
PEARSON TYPE I RISTRIBUTIN

MEAN  STR. DEVIATION
£.,271 {821 2+134

CHOW METHOR FOR LGGHOFH%L RISTRIBUTION
MEAM STR. DREWIATION OOEF.OQF
2.713 1>EEE f.247

LOG TEAMBFORMATION
MEAN  BTR, DE

n

e

IATION
2

2. 482 1.382 {1,247
LOG PEARECN TYPE Z DRIBTRIBUTION
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HEAN  BTR. REVIATION COEF.OF SKEW
0.001 1.000 ARt

SRUARERDOT TRANSFORMATION
MEAN STR. REVIATION COEF.OF
48462 4,013
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