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" 1.0 - PROGRAM IDENTIFICATION ) L S

2,0 - OBJECTIVE: - - .. -.

3.0 ~[PROGRAM- DESCRIPTION _ |

{ best egtimate of each parameter. The parameters estimated within the

PROGRAM FOR ESTIMATING PARAMETERS .THROUGH MULTIPLE MATRIX SAMPLING WITH
STANDARD ERRORS OF ESTIMATE APPROXIMATED BY :THE JACKKNIFE

]

-

"Prog}am for Estimating Parameters through Multiple Matrix Samp%}ng
with Standard Errors of Estimate Approxﬁaate@ by the Jackknife, -

| -~
1

e

"This prdgraﬁiestimates gelected parameters and standard error of
estimate associated with each parameter given fpultiple matrix

sampling. T

-

Using item scores sequenc d by subtest and, within each subtest, by s
examinee as ‘input, the prigram computes an estimate of each parameter

. for each sibtest and -then \pools results over subtests to provide the
, program are: (a) mean test score, (b) second central moment, (c) third
* . _ central mament;'(d).fourth central moment, (e) component of variance ,
®for items; (f)-component of varianece for examinees, (g) component of°
variidnce for item x examinee interaction, (h) average ‘item reliability,
(1) item difficulty for each item tested, and (j) reliability of the -
.total score. The equations used to estimate parameters (a) through (d) i
are those givenm by Lord (1960); the equations for estimating components
of variance for a completely randomized two-factor design are given: in -
¢ 'numeqozé sources (e.g., Myers, 1966); and the equation for estimating.
the avérage-item reliability is given by Winer (1971). A pooledT{ovgr'
sﬁbtests) estimate of each parameter as well as the estimqud standard
error of estimate associated with.each parameter is accomplished by
the jackknife procedure, A description of the jackknife procedure and
research supporting its use in multiple matrix sampling is given by

Shoemaker (1972). The 90, 95, 97.5 and.99 percent confidence intervals
for parameters (a) through (h) are computed using the t:distribution
(df = number of subtests minus one) and jackknifed standard errors of
estimate. The reliability of the total test score is computed by
projecting thie pooled ‘'average. item reliability to the total test

using the Spearman-Brown prophesy formula. Using pooled ¢stimates of
moments, the normative relative frequepcy distribution is graduated

by the negative hypergeometric distribution and/or one of the family

»

-~

This program is an improved and expanded version-of an earlier wersion
given’ in an appendix of Technical Report No. 34 and abstracted in

Behavioral Science (Shoemaker, D. M. A Fortran IV program for approxi=~ ,
mating a normative distribution with the negative hypergeometric

distribution. Behavioral Science, 1971, 16, 414-415.)
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of Pearson curves,as opted by the user. The equation for the negative
hypergeometric distribution is given by.Lord and Novick (1968) and

the equations for the Pearson curves are given by Elderton and Johnson
(1969) . ‘

4,0 - SUBROUTINES AND FUNCTIONS .

4,1 = Coded Subprograms , N .
r . K .
) LOAD - Duplication of data base on scratch file number 2.
No arguments. .

NEGHGR - Graduation of normative distribution by negative
hypergeometric distribution. :

- SUBROUTINE NEGHGR (KPOP, XBAR, XVAR) .

KPOP = Maximum test score
XBAR ~ Mean test score
XVAR -~ Variance of test scores

ITABLE - Calculation of Student's t corresponding to .
pfescribed alpha level (two-tailed probability).

SUBROUTINE ITABLE (T,N?AREA)

J T - Student's t. .

N - Degrees.of freedom associated with t.

AREA - Relative area associated with confidence
interval.

\

RDPMT - Subroutime for inputting variable format.

SUBROUTINE RDEMT (FMT,N)

\. f FMT ~ Vector containing format.
N - Number of format cards inputted.

JKNIFE = Calculation of pooled estimates of parameters and
associated standard error of estimate per parameter
by the jackkanife procedure. ‘

\ . £ ) ’ . :
SUBROUTINE JKNIFE (U1,U2,U3,U4)

3.

. =Uul

= Pooled estimate of mean test score, °
U2 -~ Pooled estimate of second central moment.
U3 -~ Pooled estimate of third central moment.
v4 -

Pooled estimate of fourth central moment.




- . SUBIST - Calculation of parameter estimates for each subtest.
AP SUBROUTINE SUBTST (NDICH,KPOP,NDISK) ' S

R NDICH ~ Item scoring procedure.
= dichotomous
. 1 = non-dichotomous
KPOP -~ Maximum test score.
NDISK =-.Data base storage.
) 0 = no storage on scratch file
. -1 = data base stored on scratch file

-
»

PEARSN - Graduation of normative distribution with one of
the family of Pearson curves. -

" SUBROUTINE PEARSN (U1,U2,U3,U%,L1,L2,STEP)

Ul = Mean test score.
U2 - Second central moment,
» U3+*es Third central moment,

U4 - Pourth central moment,
T L1 ~ Lower limite of index.

L2 - Upper limit of index.

STEP - 'Desired step size in going from
. AU Ll to 12:.

POLRT -~ Computation of the real and complex roots of a real
polynomial . E N .

/

SUBROUTINE POLRT _(XCOF ,M,RO0TR,ROOTI »IER)

XCOF - Vector of M + 1 coefficients of the
. polynomial ordered from smallest to
~ ’ N largest power.
° M ~ Order of polynomial.
ROGTR - Resultznt vector of length M containing
real roots,
ROOTI = Resultant ﬁecto; of length M containing
the corresponding imaginary roots.

ey

’

- 8 IER - Error code return.
.. 0 = no-error
1 =M less than 1
- T 2 = M greater than 36
. 3 = unable to determine root with 500
. iterations on 5 starting values
.4 = hligh order coefficient is zero -,

+

o @
. \




>

.’ _ FRV - Evaluation of cos(x) e " dx from =1.570796.to D.570796

using Simpson's rule.

" FUNCTION FRV (R,VV)

R - 6.%(B2-Bl-1,)/(2.*B2~3.%Bl=6.)
= SQRI((R*R*(R~2,)**2%B1)/(16. *(R-l )=Bl*(R=2,)*%*2))
GAMMA - Computation of gamma function using the recursion,
+ relation and polynomial approximation. '

FUNCTION GAMMA (XX)

s 7 XX Any real argument. ]
4,2 - Library Subprograms . '
1 . -
< ALOGl0 = ABS ' ‘
ALOG
SQRT | .
ATAN f
* . CO0S ;
- EXP [
. - 5.0 - DATA SPECIFICATIONS
‘ 5.1 = input E?orm/ats ' -
. < ! - .
" Input formats are described in detail at the beginning of

An example of an input data structure

.

the program listing.
" is give“n in Attachment: 1.

5.2 - Qutput %ormats ' _

.

OQutput E:esulting from the input, data structure listed in
Attachment 1 is g:.ven in"Attachment 2,

6.0 - PROGRAM CONSTRAINTS AND LIMITATIONS

!

6.1 = Programlming Language
[ .
FORTRAN \I>V )

6.2 = Vendor |
) A
University of California at Los Angeles Campus Computing
*

- Networl? . .

l
I
|

. ’l ’ <




6.3 - Storage Requirements’

-

Total core for execution: . 150K

See 7.0 for scratch file requirements.

6.4 - Hardware Configuration

IBM 360 Model 91, Punched cards

6.5 - Program Parameters

6.5.1 -

6.5.2 -

.

6.5.3 -

6.50[:7-

. ’ '3 s
Item scoring: the statistical procedures used within

the program assume a uniform gcoring procedure for
all items in all subtests, ,

Parameters estimated: although the program is
designed primarily to estimate parameters when
items are scored dichotomously (0 = fail, 1 = pass),
selected parameters are estimated when items are
not scored dichotomously--specifically, all parameters
with the exception of the third and fourth centrel
moments. This is & limitation because without
estimates of these moments it is not possible to
graduate the normative distribution. Equations for
the third and fourth central moments when items are
scored non-dichotomously are under development
currently and will be included in the next revision
of the program, = This limitation in the current
program is relatively'minor because scoring items
non~-dichotomously is a .procedure encountered rarely -
in practice. .

E
The number of subtests within any data structure is
limited to 100.

The number of iteQ§ per subtest is limited to 150.

6.6 - Error Messages

The following error meseeées may be generated by the program:

&

1. Errors onm card specifying problem set (MAIN)

°  (Note: error terminates program) :

2, Error in t-table arg: df = __ (TTABLE)
3. Error in t-table aré: p=__. . : : (TTAhLE),
4. Exceesive number of formet cards ‘ (RbFMT)

(Note: error terminates program)

L]




. B . PR .
re - . . [} b -

5, Invélici limits aﬁd(or delt‘a’ arguments
6. Ordinate undefined at this point

7. M".LE. 1. for Type XI

8. \M‘o.ut": of range for- Type VIII

Su ‘M négative .fm: ’Type X

105 . Gamma arg within .0000001 of being a
/ negative integer : .

,11.' Gamma arg GT 57, overflow, ans set to 1.E75

7.0 - OPERA’I'ING INSTRUCTIONS ) .' -

Submit the program in batch mode in the following form:

col 1 - . ’ SRR
* //job card
// PASSWORD . .
// EXEC FORTGCLG, RG=T50K
//FORT ,SYSIN D *
main . L ' .
subroutines :
/* ' .
//G0.FTO2F001 DD DSN-&SCRATCH,UNIT—SYSDA,. .

(PEARSN)

(PEARSN) .
(PEARSN)
(PEARSN)’

(PEARSN)*

(GAMMA)
(GAMMAY

// DCB=(RECFM=FBA ,BLKSIZE=7280 LRECL—BO) SPACE= (TRK,150,RLSE)

//GO . SYSIN. DD *
data structures
/% .

/o,

¢
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8.0 - PROGRAM FLOWCHART - : : B e

_— . . Input EOF
I parameters Error
: ’ . |_of data set

/ Subroutine .
RDFMT

Subroutine
SUBTST

.

Subroutine
. JKNIFE

Subroutine
PEARSN

Subroutine
NEGHGR
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‘9.0 - PROGRAM LISTING
\
\

\\

\
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ESTIMATIGN OF TEST SCURE PARAMETERS THRQUGH MULTIPLE MATRIX SAMPL ING

WI'TH STANDARD ERRDRS GF ESTIMATE APPROX IMATED BY THE JACKKNIFE
PROCEDURE ‘

\
4
j
§
i
4

-

DAVID M.-SHOEMAKER ) :
SOUTHWEST REGIUNAL LABORATORY FOR EDUCATIUNAL
RESEARCH AND DEVELUPMENT .
. . i
ORGANIZATION OF DATA STRUCTURES , .
le DATA CARDS ARE ORGANIZED SEQUENTIALLY INTO PROBLEM SETS. EACH
PROBLEM SET CONTAINS (IN THIS ORDER) FHE FOLLOWING CARD SETS:
[ TITLE CARD '
PARAMETER CARD .
DATA BLOCK FDR SUBTEST 1
DATA BLOCK FOR SUBTEST 2* T
: "DATA BLOCK FOR’SUBJEST T- < .
2. CRGANIZATION OF INDIVIDUAL CARD SETS: .
CARD SET COLUMN  ~DESCRIPTION
- , ( INTEGERS RIGHT-JUSTIFIED)
-‘-“—“—-‘—?--t--— ---------------------- ""1"'-'----/-
A. TITLE CARD (1 CARD) ©01-72 ALPHANUMERIC TITLE OF
. PROBLEM SET
B. PARAMETER CARD (1 CARD)  01-04 - MAXIMUM INTEGER TEST
: SCORE :
05-08 _  NUMBER OF SUBTESTS
. 10 .  METHQOD OF ITEM SCORING
, e 0=DICHOTOMOUS

~ . 1=NON-DICHOTOMOUS

12 NORMATIVE DISTRIBUTIUN

0=NONE DESIRED
1=NEG.HYPER:
2=PEARSON CURVE
3=BOTH 1 AND Z
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C., DATA BLOCK FOR SUBTEST I: THE DATA BLOCK FOR EACH SUBTEST
CONSISTS OF THREE CARD-SETS. R

4

.\\‘

7

1) PARAMETER CARD

"BE COMPUTED’ THROUGH MULTIPLE

16-39 MEAN - .

31~45 VARIANCE - , -
46~60 3RD CENTRAL MgﬂENT

61-75 - 4TH TENTRAL MOMENT

NOTE: THIS PROGRAM MAY ALSO BE

USED TO GRADUATE NORMATIVE .
DLSTRIBUTIONS WITH THE NECESSARY |
MOMENTS CALCULATED IN ADVANCE.

IN THIS CASE, THE REQUIRED

MOMENTS ARE INPUTTED.ON COLUMNS

16 TO 75 (WITH DECIMAL POINT

PUNCHED ON- THE CARD). THE NUMBEK. )
OF SUBTESTS (COLUMNS 5 TO 8) -
SHOULD BE SET EQUAL TO 0. IF
ESTIMATES OF PARAMETEKS ARE TO

MATRIX SAMPLING, IGNORE COLUMNS
16 THROUGH 75. .o

-

o et
e

(1 CARD)

2) FORMAT CARD SET (K CARDS)
3) "DATA CARDS- CONTAINING ITEM SCQRES PER EXAMINEE
- SEQUENCED BY EXAMINEE" .

THE CRGANIZATION GF THESE CARD SETS IS AS FOLLOWS:

PARAMETER CARD

i

FORMAT CARD-SET

DATA CARD SbT

T o

01-04
05-08
01-72

- -

A

'

NUMBER OF EXAMINEES IN SUBGROUP
NUMBER OF ITEMS PER SUBGROUP

'STANDARD FORTRAN IV FORMAT
PUNCHED IN CULUMNS 01-72 ON
EACH CARD. AND ENCLOSED IN
PARENTHESES FOR INPUTTINe ITEM
SCORES FOR EACH EXAMINEE' IN THE
I TEM-EXAMINEE SAMLE. THE
NUMBER OF CARDS CONTAINING THE
FORMAT MAY' NOT EXCEED NINE Fur
EACH ITEM-EXAMINEE DATA SET.
THE FIRST CARD AFTER THE FURMAT
CARDS MUST CONTAIN "END UF
FCRMAT® IN CGLUMNS O1-13.

THE &TEM SCOPES UF EACH tXAMINEE

ON SUBTEST SEQUENLED BY EXAMINEL
AND ORGANIZED ON CARDS ACCWRDING TU
FO<MAT SPECIFICATIUN -

i




3. THE PROGRAM WILL PROCESS REPEATED,PRUBLEM SETS.

OO0
A
-

Lo XN o N N N W o N N N e S N N s N a N e

4. RESTRICTIONS: . ' o :
A. “NUMBER OF SUBTESTS LIMITED TO 100 - -
B. NUMBEK OF .ITEMS PER SUBTEST-LIMITED TO 150
Ce WHEN ITEMS ARE SCORED NON-DICHOGTOMOUSLY, ONLY THE MEAN TEST
SCORE, VARIANCE OF. TEST SCORES, VARIANCE OF THE ITEM
. DIFFICULTY INDICES AND TEST RELIABILITY ARE ESTIMATED.
" De WHEN ITEMS ARE SCORED BICHOTOMOUSLY, THE MEAN TEST SCORE,
- VARIANCE OF TEST SCORES; 3RD AND 4TH CENTRAL TEST.SCORE
MOMENTS, VARIANCE OF ITEM DIFFICULTY INDICES AND TEST

RELIABILITY ARE ESTIMATED.
&

-
LN -

-5« IT IS FREQUENTLY THE CASE THAT THE INVESTIGATOR WISHES T0
ASSEMBLE ITEM SCORE§ INTO CONTENT STRATA AND TO PROCESS THE “
ITEMS WITHIN EAﬁH CONTENT- STRATUM AS -THOUGH THEY WNERE ITEM
POPULATIGNS. PER SE«' CUNSIDERp FOR EXAMPLEy, THE CASE IN WHICH
HALF THE ITEMS IN -EACH -SUBTEST MEASURE OQUTCOME CASE A WITH THE
OTHER HALF MEASURING OUTCGME CASE B. HEREy THE INVESTIGATOR
MAY WANT TO ANALYZE RESULYS'SEPARATELY FOR A AND B. THIS

) couLb BE- HANDLED THROUGH DATA STRUCTURES 1. AND 2. BUT TWo
DUPLICATE SETS OF ITEM SCORES WOULD BE REQUIRED. TO AVOID
USING DURLELCATE SETS OF ATEM SCORESw~IT IS POSSIBLE WITHIN

‘ THE PROGRAﬁwJO “STBRE A DATA SET ON A SCRATCH FILE AND THEN\

. MAKE REPEATEB"PASSES THRUUGH IT&USING DIFFERENT FORMAT CARDS’

. (GF . THE~ TYPE DESCRIBED IN 2C) e

[3
o

THE ORGANIZATION OF INPUT CARDS FOR THIS CAPABILITY IS ONLY
SLIGHTLY DIFFERENT FROM THE STANDARD CARD ORGANIZATION. ASSUME,
FOR EXAMPLE, THAT THERE ARE 5 PROBLEM SETS EACH OF WHICH IS 7O
USE THE SAME DATA BASE. WITHIN THE DATA STREAM, THIS DATA BASE
PRECEEDS THE PROUBLEM SETS. THE DATA BASE MUST BE PRECEEDED HY

A CARD WITH “STR2" PUNCHED IN COLUMNS 1 THROUGH 4 AND TERMINATED
BY A CARD WHICH HAS "END" PUNCHED IN COLUMNS ‘1 THRQUGH 3,

EACH PROBLEM SET WHICH IS TO USE THIS DATA BASE MUST HAVE A |
"1% PUNCHED IN COLUMN 14 UF CARD 2B. WHEN THIS UPTIUN IS USED,
" °  THE “DATA CARD SET"™ DESCRIBED IN 2zC° 1S OMITTED. EVERYTHING )

ELSE STAYS THE SAME. , . . C

A. PROBLEM SETS USING THIS STORAGE FEATURE- MAY. BE ,,,,, '
INTERSPERSED AMONG STANDARD PROBLEM SETS.

»

B. A CALL TO STORE A DATA BASE MAY BE INSERTED AT ANY
PLACE (PRECEEDING A PRUBLEM SET) WITHIN JHE DATA STREAM,

A DATA BASE MAY BE STORED ANY NUMBER OF TIMES, 8UT

¢« ONLY ONE BASE IS IN STORAGE AT ANY PARTICULAR TlME.

COm OO0 NN COO0mAO

Ce. SCRATCH FILE 2 IS USED WITHIN THEc PrOGRAM. THE
STORAGE. CAPACITY OF THIS FILE 1S 13,650 CARD IMAGES.
IF MORE STURAGE SPACE-1IS NEEUED, AN ADDITIONAL FILE

®
5

I o : | 1}3.




o0 Ao

C
- C

50 " READ (5,7} KPOP,NTEST,NDICHgNDIST,NDISK,UI,UZ,UB 04

SO0 el aNalel

“~ A

s NaleNaXe)

.‘C-

‘ l{? IF { Ul .LE. 0. ) WRITE (6,3) KPOP NTEST,NDICHyNoisT ;

S0  CONTINUE o7

. MUST BEUSED. o L .
,
e 223 22 *******.*** Rk 2k %k 2k ok ********#******* * %k *****4 **************N***#*t**

COMMON /8LOCK1/ SDATAT102,11),NTEST
DATA STR2/4HSTRZ/ _ -
DIMENSION TITLE(18) " -

= e g+ — et e e e .

READ SPECIFICATIONS FOR -PROBLEM SET

1600. READ (S.I.END-soOO) “(TITLE(I),1=1,18) ' - .
IF ( TITLE(1) .NE.- STRZ ) 60 TO 50 :
CALL LOAD - ‘ '
60 TO 1000-. ' :

1F ( NDISK .EQ. 1 ) REWIND 2 - -\.. )

v . hd

WRITE (642) (TITLE(I)ol 1 18)

A 1 ui «GTe Oe ) WRITE (644) KPGP,NDIST,UI,U21U31U4 ’

# ]

CHECK ON PARAMETERS - T L s

-

NERR~O

#

IF ( NDICH LT. d’ ua. NDICH «GTi'1 ) NERR=NERR+1: )
IF ( NDIST .LT. 0'.0R. NDIST .GT% 3 ) NERR= NERR¢1

#IF { KPOP .LE. O ) NERR=NERR+*L S
IF ( Ul «NE. O. .AND. NTEST «GT. O ) NERR=NERR41

‘4.IF, € NERR «LE. 0 ) GO 'TO 90 _
HRITE (6,5) NERR i ‘ : -
CALL EXIT ¥

BYPASS ESTIMATI ON PROCEDURE IF MOMENTS ARE AVAILABLE .o

IF ( Ul .6T. 0. ) GO~ TO 100

ESfIMATE PARAMETERS FROM SUBTEST RESULTS

CALL SUBTST(NDICH,KPOP,NDISK)

COMPUTE POOLED ESTIMATE (UVéguSUBTESTS) OF +PARAMETER AND STANDARD
EFRUQ OF ESTIMATE ASSOCIATED'HITH PARAMETER THROUbH JACKKNIFE PRDCEDUPE

CALL JKNIFE(UI U21U3'U4J

ESTIMATIUN OF RELIABILITY OF TOTAL TEST SCORE ON KPUP-ITEM TEST

. THETA= SDATA(IOI,B) . ¢
RTT‘KPUP*THETA/(l.fKPOP*THETA)
WRITE {6,48) RTT -

GRADUATE NORMATIVE DISTRIBUTION



110

120
-C
L

Cd
C

WNO"“

[N . . S
-+ B . . N
P . . -

£ © .
- IS [P
-2 ’

’ IF ( NDIST «EQ.° 0 ) GO TG 1000

1F ( NDICH <EQ.. 1¢) GO TO 1000

. S=KPOP . . - E . <

¢ 710 (IIQrIZOoIIOIt ND!ST )
CALL NEGHGR (KPOP,UIMU2) .. o ’ ’
IF { NDIST +LT. 3% GO TO. 1000 Lo "

CALEL PEARSQ.(Ul,UZ,U3yU4.0.oSy1.) ,

~¢

60 TO 1000 , B

C EXIT GRACEFULLY oL N

5000 uaxre (646) - .~ C

CALL EXIT . . e e

C FORMAT STATEMENTS - | RS AP )

. FORMAT (1844 ) W

- * . « |
. . . . q
3 - T .~ . , .
.

FORMAT (1H1418A4//)
' FORMAT (31H SPECIFICATIONS FUR PROBLEM SET// -
119H MAXIMUM TEST SCOREIL1/ '

| 219H NUMBER OF SUBTESTSIi1/- SR

5
6 .
7
8

[

* 423H NORMATIVE.- ‘DISTRIBUTIONIT)

313H 1TEM SCORINGILT/- ,
FORMAT (31H SPECIFICATIONS FOR bkoaLEM SET// . ~
T19H MAXIMUM TEST SCOREILL/. : '

FORMAT (4H ***IB;BBH ERRORS ON CARD- SPECIFYING PROBLEH SET//)
FORMAT (20H ALL TINPUT PRGCESSED) : J

- FORMAT, {254y 312, 1X94F15.0) "
FORMAT (//45H ESTIMATED RELIABILITY OF forAL resr SCORE xsse 5//)

END - | . ;

*

.
&

'223H NORMATIVE DlSTRIBUTIUNI?I ' ) : SV
-34H UL'F15.5/3H U2F16.5/3H U3F16.5/3H U4F1'645) T .

2
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C " DUPLICATION OF DATA BASE ON SCRATCH FILE NUHBER 2

DIHENSIDN X(ZO)
- DATA END/3HEND/c..

REWIND 2 - );~‘

WRITE. (6.21

READ (S41%. 1x11).1=1.zox

WRITE (643) 1xt13.1-1.20k

IF € X(1) .EQ. END'} GO TOQ zoo
CWRITE (241) (X(1)glI= 1.20)

GO 70100 \

END FILE 2

RE TORN
" FORMAT (20A4)

FORMAT (//37THICARD IMAGES LOADED ON SCRATCH FILEe 2//) .

FORMAT 1x320A4a _ s . -
END - ,

"
~ P -

./’
.‘.'

-
.

SUBRDUIINE NEGHGR (KPOP,XBAR.XVAR)

GRADUATIGN oFf NORMATIVE DISTRIBUTION BY NEGATIVE HYPERGEOHETRIC

. DISTRIBUTION |
) MPUTATION OF CONSTANTS B e R

*

P . - N o’
« .

A21=4KPOP/ (KPOP-1. ))*tI;-XBAR*(KPOP—XBAR)/tKPOP*XVAR)) ¢
WRITE _£691) XBARyXVAR,AZ21
IF-CA21 «GTe 0o <AND: A21 JLTe 1 ) GO TO 120 ;
.5 WRITE (692) ) S
* RETURN * ..
120 A=(-1l.+1. /A21)%XBAR
¢r . B5-A-1.+KPOP/A21
".SLOG1=0.
SLOGZ=0. ,
C=A+8
00 140- {=1,KPOP
SLOG1= SLOGlfALOGIO(Q‘ﬂ*I.)
SL0G2=SLOG2+ALOG1O(C~1+1.) -
C= 10.**(SLOGI-SLOb2)

) - -

GENEﬁATION OF NEGATIVE vaaaceonernxc DLSTRIBUTION
WRITE (6,3} ‘ L ot

S=KPOP

N3=KPOP+ 1

.




b0 o&dfhna' _
i oE -
;SLO-1=0.‘_ Apr e

DG 150 I=14K---.. S :
-SL,GI-SLUGI+A[0 1ots~1+1 ) - T .
sLOG2= SLGGZ+AL@G10(A+I-1.)

SLOG32SLOG3+ALOGIO(B~1+1.) ; = - - .
SLOG4=SLOG4+ALOGIOCFLOATLI)) . 2% . *.
HX-C*lO.**(SLOGl+SL662-SLUG3-SkGG4) .

GO TO 165 , e
HX=C . Lo -
CK-CK+HX e o g

HRITE (694 KyHXoCK I
“CONTINUYE )

g, , v, t

RETURN® R R y : ' e \
FORMAT (//82H APPROXIMATION oF NORMATIVE DISTRIBUTION WITH NEGATIV
1E. HYPERGEOMETRIC, DISTRIBUTION//21H ESTIMATED PARAMETERS//5H MEAN,

. 2F25.5/9H VARIANCEF21.5/4H A21F26.5) - -
FORMAT. (//30H DISTRIBUTION ABORTED A2l LE 0//)

FGRMAT (//5X,EHINDEX,SX,IBHRELATIVE FREQy 10X, 12HCUM REL FREQ//)

Iy . .
EORHAT (leI9,F18.5,FZZ.5) : . oo '
END )

. . - "
Y . .
. .




‘,_.: o -susrgou“rme T'TAQLE ¢ Ty Ny AREA ) _ : : .
~ '\

CALCULATIGN OF STUDENT!S T CDRRESPONDING .TO PRESCRIBED ALPHA LEVEL
(THG—TAILED PROBABILITY} ‘ .

ARGyMENTs
. T. s
N
AR EA

STUDENT‘S T :
DEGREES UF- FREEDOM ASSOCIATED HITH T.»A «
RELATIVE AREA KSSDCIATED WITH. CONFIDENCE INJERVAL

"nu u.

PDLYNDHIAL APPRDXIHATIONS USED FOR BOTH T ANB Z

-REFERENCE: ABRAMOWITZ, M. & STEGUM, 1. A. HANDBOOK OF MATHEMATICAL
‘..-_ FUNCTIONS. NATIONAL BUREAU OF STANDARDS APPLIED

') " MATHEMATICS SERIES NO. 55, 1964e '

© (SEE 26.2.23 AND 26.7.5}" :

OO0 AANANO0

CIF SN .GT. 0 1760 TO 100 g ‘ T
WRITE. (641} N ER Lo - T %

GO TO 150 ‘ o S - SN
100 P=(l.-AREA}/2:-. . . , S I

A

IF { P «6GT. 0. OAN‘D'.' P. ,LEof 051) G0 70 200 ) o7
_ WRITE (652) P. ‘ - S
, 150 T=0. . fooe, o T
o RE TURN ' A :

LC0 X“QRT(ALOG(l.I(P*P))! /

- [ L4

Z=X-{2.51551.T+. 802853% X+ 010328%X*X) / - -
L (1#1.432788%X+ 1892694 K%K+ 001 308% X¥%3)

L3=1%%3 o ‘ o ' ‘ SR .

. 15=1%%*5 - ' -

v, 1T =/%%7 0
L9=1%%9, ) , A
GL=(23%1)/4e - - _— Vo
G2=(5.%Z5+16. *za+3k*zx/9e. ! , e

G3={3.%LT+19e%¥L5+17.*%13~-15,%7)/384.
GG-(79.*29+776.*Z7+1482-*25“1920.*23 =945, *Z)/92160.

. T=Z4GL/N+G2/ NH4Z4G3/Ne#34GAIN#*4 o .
RE TURN : KR .

] FORMAT. (//27H ERROR IN T-TABLE ARG: OF =112//] .
>, 'FORMAT (//26H ERROR IN:T- TfBLE ARG: P =E15.5//%

END ¢




[on 18 20 T

. _SUBROUTINE RDFMT (FMT:N) L B .
C SUBROUTINE FOR INPUTTING VARIABLE. FORMAT _ S
€ , .
C INPUT STRUCTURE  , <. L. _ﬂf{ o
c . - - T
c FORMAT (ENCLOSED IN PARENTHESES).COLUMNS 01 72
c CONT INUE ON-CARD 2 IF NECESSARY -~ - |
c . “CONTINUE ON CARD 3 IF NECESSARY :
C LR 4 o
c .CONT INUE TO CARD 9 !HAX) IF NEC%SSARY
c ,  WEND OF FORMAT®" RUNCHED IN COLUMNS/01-13
c . /
\ : DIMENSION EMT(162) : 4 .
3 DATA- ENDyBLK /3HEND y1H / T
DO 50 1=1,162
50 " FMT{I1.)=BLK . :
1N~‘1 " . . .
\ DO 100 I=1410 e
' M= N+17
S READ (5,1) mm.n,.: NyM)
L™ 7 IF {-FMT(N)} .EQ. END-) RETURN : ~ : _
., 100  N=N+18 . . , ) , - L
; ; ) WRITE (6+2) . , - ' - s
4‘. : STOP . . N . ] M B . [
‘ Lo FGRMAT (18A4) : ' ‘ ’
. FORMAT (37H A sxczssxvs NUMBER OF FORMAT CARDS)' -

LU0

END N

"

FUNCTIHN FRV (RsVV)

EVALUATION OF COS(X)**R*EXP( V*X)DX FRDM -PI/Z TO PI/Z USING
SIMPSON'S RULE

V=ABS (VV) ) : o
P1=3.141593 . _ : : .
0=P1/1G0. . .
FRV—O. . a . . . . -
PO 100 1=1499+2 Co- ‘ A
£-1.570796+1%0 = I
FRYSFRV$2, *CUS(T)**R*EXP(—V*T)+COS(T+D)**R*EXP( VT-VD)
fnv-z.*o*FRV/z. h _ :
RETURN // e L
" END , -




1' . . - - . . !
/ ' . {l‘ . . . N 3 . R . '
. .. . .

C POLYNOMIAK;APPROXIMATION

) . ) ‘IF -4 X “57. } 69694
- =~ &  WRITE /{py2} - . -
— GAMMAZ1.ET5 .
‘ ‘ RETU&N ,'
' 6 X=Xx; '
. ERR- «E~6

, } X=2. ) 50450415 .

10 ZIF/( X-2. } 110,110,115 .

L 15t X=X-1.' E :
s ' GX=GX*X ."’ o |
R 60 TO '1()' ’ ) -

50 ° IF ( -X-1l. )} 609120 110/ )

~

C v / »
60 [IF x—ERR ) 62 qz,ao 7:'
"t 6Z: | YSFLOATUINT(X))=X- '
xy / IF. (ABS(Y)-ERR") 1307130364

" et ] FE L 1‘-7 -ERR ) 130. 130,70 o

¢
.7 X notT NEAR A NEGATIVE INTEGER oa
‘ C M ,§& .
70 IF ( X=1." ) 80,80,110 :
- . 80 GX=GX/X - .
. X=Xtl. - .o
. €n-To 70
110 'Y“X—I. ,

. GAMMA=GX*GY. -
120 RFTURN .
140 WRITE (6,1){
R&TURN

osw

4

Y
2 FORMAT (/44H GAMMA ARG GT 57y OVERFLOW; ANS SET TO 1.57571
-&ND : . M -, P .




;- | -
SUBROUT-INE JKNIFE (u1.u2.u3.u4) *

CALCULATIGN OF POOLED ESTIMATE OF PARAMETEP AND ASSOCIATED STANDARD
ERROR OF ESTIMATE BY THE JACKKNIFE PROC EDUKE

MAP FOR SDATA HATRLX R .

SDATA (dy1) TC §0ATA(J,8) -, PARAMETER ESTIMATES FROM SUBTEST J
SDATA(J,9) i NO. OF|EXAMINEES FOR SUBTEST J
SDATA{J,10) ; NO. OF | ITEMS FOR SUBTEST J
SDATA(J,y11) ! . NO. OF 'OBSERVATIONS FOR SUBTEST J
SDATA%IOI.I) | POOLED ESTIMATE FOR PARAMETER.I.
SDATA1102, 1) g L ESTIMATED SE FOR PARAMETER I

GGMMON /BLOCK1/ SDATA(IOZ.II):NTEST

DIMENSION A(8)yB(8)y PRCNT(6),CONF{6) 2

DATA CDNF/4H70.0,4H80.0,4H90.0,4HQ§x0a4H97 5.4H99 0/ -
UATA PRCNT/.?O’080’090’095’ﬂ975’099/

alaNeNaNeleNeNoe¥aeNaXake)

IF { NTEST «LET 1 )} RETURN

DD 2Q0 1=1,8 L .

&

¢

c : o .

¢ CALCULATION OF WEIGHTED PARAMETER ESTIMATE USING-ALL SUBTEST RESULTS
.c . R T .

PALL=0.
TOBS=0. -
DO 100 J=1,NTEST :
SDATA{J,11F=SDATA(J,9)*SDATALY, 10)
' TOBS=TOBS+SDATA({Js11) o
zoo PALL= PALL+SDATA(J.I)*SDATA(J.ll) :

- ]

C CALCULATION OF PSEUDOVALUES PER SUBTEST FUR A GIVEN PARAMETER -

SP-O. -

- Spp 0. ~ N . . - N
DO 150" J=1,NTEST - . ' .
P= NTEST*PALL/TOBS-(NTEST*l yx{PALL~- SDATA(JcII*SDATA(Jall))/

1 (TDBS-SDATAJ,11)), _
L. SP=SP+P . ¢ . o _ , j N
150 SPP=SPP4P*P . ; T ~

C

¢ CALCULATION OF POOLED ESIIHATE OF- PARAMETER AND ESTIMATE UF STANDARD
C ERROF OF \ESTIMATE ASSOCIATED WITH RARAMETEK

C.

SDATA(101s 1) =SP/NTEST
SOATA(102,1)=0. - C
T={SPP-SP*SP/NTEST )/ (NTEST*(NTEST-1.)) .g% .
IF (T .6Te 0. ) SDATA(10251)=SQRT(T) ‘

kY

-

- A

200 CONTINUE




N M . ‘o o . ~ s

- - ‘ - i - ’ - T ... .
[ - . . .

.- : 19 . . .

. L « - . -t
% : .
P -t .
s

"~
.

WRITE (691F ((SDATA(J,I),1=1,8)34=101,162) :

. ) Ly ‘
-COMPUTE CONFIDENCE INTERVALS FOR PARAMETERS
(DF=NUM&ER OF -SUBTESTS MINUS»ONE)

e XaXa s Xalit

DO 300 J=3,6
CALL TTABLE (TsNTEST~- IQPRCNT(J’,
WRITE {642) CONE(J)
DO 250 [=1,8 -
TEMP= T*SDATA(IOZ,I) ] . ) )
A{1)=SDATA{101,1)-TEMP . .
250 B(I)=SODATA({101l,1)+TEMP R
WRITE (693} AA(K)sK=198)4(B(K)sK=1,8)
300 CONTINUE -

UL=SDATA(101,1)
U2=SDATA(101 ,2) : o
U3=SDATA(101,3) ’ . .
U4=SDATA(101 y4) ‘ _ c
C ’ . [N ’ . . i . -
{ . *RETURN { - . : -
C- ’ - . ,: - ‘x .
1. FORMAT (//5H MEANBEL5.5/5H SE 8E15.5//) = . ' ,
, ;o FORMAT {1XyA4,1X,27THPERCENT. CONFIDENCE INTERVAL)
. 3. FORMAT (5H FROMBE15.5/5H TO B8El5. 5//9

END

}

Y
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SUBROUTINE PEARSN{ULsU29U3,U4sL1,L2, STEP)

s .

BESRsk N s RN N o o o W N o N W e N e W eI o W - AP

GRADUATION OF FREdUENCY DISTRIBUTIUNS WITH PEARSON CURVES
PRIHARY REFERENCE -

ELDERTON' H P« AND, JDHNSONy NeLo SYSTEMS-OF FREQUENCY CURVES.
ZLONDON/CAMBRIDGE UNIVERSITY PRESS/1969. (PAGES 35-109)

v

-

ARGUMENTS OF SUBROUTINE

Ul , MEAN
u2 2ND CENTRAL MOMENT (VARIANCE)
U3 3RD CENTRAL MOMENT
U4 4TH CENTRAL/ MOMENT
L1 LOWER L IMI NDEX
L2 UPPER L IMIT OF INDEX
STEP DESIRED STEP SIZE IN GCING FROM Ll TO L2

REQUIRED. SUBROUTINES

-

GAMMA -EXP _ABS SQRT ' COS ATAN

REAL M,M14M2,L1,L2,L AMBDA.
DIMENS ION CF(4)7RR(4),RI(4)

c .
C COMPUTATION OF INDEX OF SKEWNESS (B1) AND DEGREE OF KURTOSIS (82)
C AND CRITERLON VALUE useo IN THE SELECTION OF APPRUPRIATE PEARSCN
C CURVE . .
e ) o . ,

X0=0,

XN'_'O‘

NHIGH=0

CUMP=0. y

PI=3,1415927 (-

FPI=2.%*P] AN

Bl=U3%U3/(U2%%3)

- B2=U4/ (U2%U2 ) . .

11=BY _ . . -

12=B2

CRITI=(Bl*(B243 . )%%2 )/ (4 . %(4 B2~ 3 ¥BL)#(2.%B2-3  %B1-6.) )

WRITE (6414) UlsU2,U3,U4

#RITE (641) Bl,B2,CRIT1

I+ ( U2 «GTe 0. ) GO TO 60

WRITE (6,15) '

RE TURN o L

60 IF { LI «LT. L2 <AND. STEP .GT. O. ) GO TO 45
WRITE (6416) . .
3  RETURN
65  CUNTINUE

A=4%BZ~3e%B1 .
. B=3e%Bl~2.%B246

CRIT2=(A%(10.*BZ~12,%B 1~ 18.)**2 Bl*(B2+3, )**2*?8 *B2-G%%B1=12.))/
1 (B*(Bl*(82+3 )R%244 (%A¥B) ) \

22 a

a

o




e CRIT3=5.%B2-6.%B1-94 -
. CRIT4=2e%B2-3.%Bl =64
WRITE .(6423) CRIT2,CRIT3,CRIT4

€ TEST FOR VALUES OF CRIfERIAiAPPROXIMATING THEORETICAL VALUES

CRITleLEe 02 «AND. CRIT1.GEe —-o02 ) CRIT1=0.

P S |
IF { CRITl.LE. 1.02 .AND. CRIT1.GE. .98 ) CRIT1l=1,
IF ( CRIT3 4GE. -.02" .AND. CRIT3 .LE. .02 } CRIT3=0,
IF { CRIT4 .GTe ~o02 <ANDe CRIT4 LT« 02 ) CRIT4=0.
- IF { Bl oGEe 3498 AND. 81 JLEe 4.02 ) Z1=4.
: IF ( B2 «1Ee"3.02 .AND. B2 .GE. 2.98 ) 22=3.
IfF ( B2 «GE. B.98 .ANDe. BZ oLE. 9.02 ) 22=9.

ano

TEST FOR CURVE BEING MAIN TYPE GR TRANSITION TYPE

[

AF { CRIT4 EQ. 0. ) GO TO 600
IF ‘ Zl OEQO 4. "qANDo ZZ oEQo 90 , GO TO 800
. IF ( CRIT2 ) 80979480 ‘ :
7S IF ( CRITL «LT. 0. oAND. CRIT3 LLT. 0. ) GO 7O 700
IF ( CRIT1 .6Te le oAND. CRIT4 .GT. O. ) GO TO 850
IF ( CRIT1.LTe0eeANDCRIT3.GTe 0..AND.CRIT4 LT.0. ) GO TO 750
80 IF ( CRITL) 100+400,90 , ‘
. 30 IF ( CRIT1-l.) 200,500,300 -

A .-
. € CURVE I *FIRST MAIN TYPE*
- C .

100 WRITE 1644) ‘
R=64%*(B2-Bl-14)/(64+3.%B1-2,%82)

‘C= 31*(R+2 )**2+16.*(R+1 ) ¢
A12=SQR cyz2. B

C=R* (R+2 SQRT(Bl/C) : \ .
Mi=(R=2.~C)/2. o

M2=( R‘Zo"’C)/Zo .

1E- U3 1S POSITIVE, M2 IS POSITIVE ROOT

eNeNel

IF ( U3 JLE. 0e ) GO TO 120
IF ( M2 ..GE. ‘ML ) GO TO 120
TEMP=M2 ‘ e
M2=M1
M1=TEMP .
- 120 Al={M1l+1.)%A12/(MLl+M2+2.)
: v A2=A12-A1 -
- _ YE=(1le /A12)*(((M1+1 IREMIR(M24 1) #XM2) /(MLeM242, ) #% (M1 +M2) ) *
8 1(GAMMA (ML +M2+2. )/ (GAMMA(M1+1, VXGAMMA(M2+1.0)) -
. WRITE, (642) \ .
X=L1 ' \
KK=1 :
150 IF { X «GT. L2 ) GO TO 1000

: . T=x-ul . L .
» RIZ1.4T/AL  ° : ,
- R2=1.~T/A2




IF Rl «LEe Oe <ANDe R2 o&GTe 0o ) .P=YE*R2%¥%M2

1F R2 2LEe 0e <ANDOR1 oGT. O R P-YE*RI**HI

1F Rl oLEe O. «ANDe R2'! elEe O. ) P=YE

IF Rl “GTe Os oANDe R2 eGTe 0o ) P=YE*R]1 %% M] %R 2%*M2
—1IF ( Rl .LEe. O._ «ORe R2 oJLE. O )_NHIGH=1

GO 7O 5000 '

CURVE IV *SECOND MAIN TYPE*
200 WRITE (645)
R=6e*{B2-Bl-1e)/ (2.%B2~3 ., *B1-6. )
M=(R+2.) /2. '
A—SQRT((UZ/16.)*(16.*(R-1.) 81*(R-2.)**2))
vs SQRT ({R*R* (R-2, )**2*81)/(16.*(R-1 J=BL*(R-2.)%%2))

V AND- A HAVE OPPQSITE SIGN OF y3
SGN=1e. : -
IF ( U3 .GT. 0. ) SGN=-1.
A=SGN*ABS(A)
V=SGN*ABS(V)

-
-

.NOTE eee ARCTAN(-Z)==ARCTAN(Z)

THETA=ATAN(ABS(V/R}))
IF ( V/R <LT. 0o ) THETA=-THETA
COST=COS(ABS (THETA))

1F V-2, ) 225,225,250

YO= lol(ABS(A)*FRV(R,V))
GO-TO 270

APPFDXIMATIDN FOR YO .

250 TEMP=(COST .  #*%2) /{3.%R)"1. /(12 %R)-THETA*V
YQ=}1}/A)*SQRT(R/TPI)*EXP(TEMP)/(CUST . EX(R#1.))

- =

*70 CUNTINUE
HRITE (642)
=Ly
'Y~V/R
. Kk=2
;RO LR ( X WGT. LZ 3 60 TO 1000
..fram—u1 .
- oam/A—v
c szb*(l #Q%Q )xx (- M)*EXP( V*ATAN(Q))
60 TO 5nonua o .

C
‘ CURVE VI *THIRD MAIN TYPE=*




c

$ ¢

-

[

<R5HJH(B2=B1-1.0/(6e+3.%B1-2,%B2)
- C=Bl*(R+2. )% #2416 *(R+1.) .
A=SQRT(U2xC) /2.

A HAS SAME SIGN AS U3

IF { U3 .LT. 0. ) A=-A

TEMP=R*(R+2.)/2.*%SQRT(B1/C) . '
QI:’!R-ZO)/2.+TEMP . ‘
Q2={R=2.)/2.+TEMP e

(R IS ALWAYS NEGATIVE HERE. Q1 IS GREATER THAN Q2

T1=Q2+l.

T2=Q1-Q2-2.

T3=Ql "1 °

A1=A%T3/72

A2=A%*T1/T2

YE= (Tl**QZ*TZ**(Ql-QZ)*G HA(QI))/(ABS(A)
1 *TB**QI*GAMMA(T2+1 }RGAMMA (T1))
WRITE (6421 )
X=L1

KK=3 . ' .

IF ( X «GTe L2 ) GO T0.1000
T=X-U1 ‘ .
R1=ABS(1.+T/Al) !
R2=ABS(1.+T/A2) .

p= YE*RL**]-QI)*RZ**QZ

¢0 TO 5000

TRANSITION cuavgs

-

400 IF - ( 12 -3+ ) 450,410,480
NUKMAL CURVE OF ERROR *TRANSITION CURVE* 1

410 * WRITE (647)
Y0=1./SQRT (TPI*y2)
WRITE (642). )
X=L1 ' .
KK=4 ° ' . o
~IF ( X «6T.° L2 ) GO TO 1000

=YO*EXP(~((X-U1l)*®%2) /(-2 *U2)).

GO ¥0 5000

L

TYPE II CURVE *TRANSITION CURVE*

F 450 WRITE (6, 8)

M= (5.%B2-94) /(6.-2.%B2)
AZ=(2.%Uz2521/ (3.=82)
=(1./SQRT{A2XPT) )%GAHMA (M+1. 5)/GAMMA(M+1 b
ARITE (692) '
oK=Ll - , .




KK=56 . '
IF-{ X GT. L2 } GG TO 1000
S T=X=U1 )
R1=1.-T*T/A2 .
IF ( Rl oLE. 0. ) P=YO
c IF (Rl oGTe.0e ) P=YO*R 1%*M
. IF { Rl oLE. 0. ) NHIGH=1
© GO0 TO 5000,

TYPE VI1 CURVE *J3ZAN
480 WRITE (649

“Ho=( 2. xp2%p ' : '
" X0=(1./SQR : ¥, [ e5)
fTE {(642) - :
ﬁ“xx=L1 ’
. % KK=6 _ o
450° 1F k\ GT. L2 ) GO TO 1000,
T=X-Ul
P=YO*(1. +T*T/Azﬁ**( M)
6o 10 5000

#

C TYPE V CURVE *TRANSITION cuav *

5uo WRITE (64107 :

P=4.+(8.+4.*SART (4. +BL) /Bl
G=(P-2.)%SQRT{UZ2*(P-3£))
YO=G**(P-1.) /GAMMA(P-{ o
ORIGIN=UL1=-G/(P-2.) i

CIF /0 U3 oLTe Oy ) ORIGIN=UL+G/(P-2.)"
WRITE (642)

 X=L1
KK=7
IF (X «GTe L2 ) 0 1000
X=X-ORIGIN

T=ABS(X)
P=YOx T** (-P) *EXP (~G/ X)

GO TO- 5009,

<

i

TYPE 111 CURVE XTRANSIT ION CURV %

600 IF ( Bl +EQ. 0. ) GO TO 80

. WRITE (6411) -
LAMBDA=2.%U2/U3

F=4./81-14

A=(F+1.)/LAMBDA

YE= LAMBOA*(((F+1.)**F)/(EXP(F+1 VXGAMMA(E+14)))
WRITE (642) .
X=L1

KK =8 :

IF ( X «6To L2 ) GO TG 1000
T= X~U1 :
Kl=1.4T/A




IE Rl oLE. 0 ) b CYEXEXP(-LAMBDAST) -
CIF ( Rl <GT2 0s ) P=YE¥RI#KE*EXP(- LAHBDA*T)' .

IF L RL WLE. 0. ] NHIGH=L . S
.60 TO 5000 . /. ' .

’ . »

TYPE VIII CURVE *TRANSITIQN CURVE* o ) :

700 HRITE (6’19P

SOLUTION OF CUBIC EQUATION FOR VALUE OF M - '

WITH TYPE Vﬁlly M IS RESTRICTED T0 0-1 RANGE . ‘ : )

\nnnod mﬁn\'

- . : . B N . ~

CF‘I,.=160*81 . ' . .ok ' - pygs\‘
. CF(2)=-24.%B1 : o Lo :
" . CF(3)=9.%B1-12s .
CF(4)=4.-B1 ' -
" CALL POLRT (CF,31RR'RI’IER, ‘ . s
. DO 705 I=1,3 . ' )
M=RR AT} .
~ IF (MGE«OeeAND. HoLE.l..AND.RI(I)oEQ.Oo ) GO TO %0,
705 CONTINUE _ - ;o
WRITE (6425) S - - -
’ GO 70 750 . . . o
" 710. T (2.'”’*SQRT(U2*‘30-M)/(10'“”
‘ T*(lo'")/(Zo*M) ‘

-«

A HAS OPPOSITE SIGN OF U3 -

Enlgke!

IF { U3 oLTe 0s ) A==A _ :
YE={{ Le=M)*( 2.~ M)**M)/(T*(l.—M)**Hf ‘ ' - )
WRITE (692) ? - : '
. XELL - L oL o ‘
- Kik=9 - ! A - . BN
720 .IF { X «6T« L2-) GO TO 1000 -
T e T=X=U1 , : , T
P=YE*(1e=T/A )k%(~M) Lo . -
GO ‘TG 5000 L o N ‘ WL

TYPE IX CURVE *TRANSkTIUN CURVE*

’nfwr\

750. WRTTE (6920) ‘ f‘,{,'

4

SOLUTIDN OF CUBIC EQUATION FOR- V%LUE UF M

HITH TYPE IXo M MUST BE NQN NEGATIVE

TR a k)

, CCF(1)=164%BT
CF(2)=24o%B1 ~ - # » :
CF(3)=9.%B1-12, " A . o -
CF(4)=Bl-4s . . ' .

. CALL_ POLRT (CF939RR9RI,IER) . o
L., DD 758 1=1,3" ' D T N

s ~—
A




, - 755  CONTINUE .

. 759; T=(M+2; )*soa#;uz*(n+3.)/(n+1 N

L R I e s
I [ .
“ | o
[N
LI
N

Ao eca tacme

o U

869 B=(M-2.) dsartwzrin3, 1w inei 1)

L W .GE. 0. +AND.- RICIY .EQ. 0. éOV€E$?69:?;A

_WRITE (65261 B LT gl
60’ 70100 S "

A=(M+1.)}*T7{N&2,) L P
~ YE=(M+l. )**(H+1 )/(T*(M+2 }**Hl S o N
" WRITE (642) - : - ;
X=L1 -
e KK=10 : T L
770 IF ( X..6Ta L2 ) 60 TO 1000 © g

eyt T=X=UL { . S . L -{

P=YE* (1., +T/A)kkM - < . -t
n- GU. T0 5000:.. : S
Y o : ]
C‘ TYPE.X CURVE *TRANSITIUN CURVE* ¢ o
C .- .
"800 WRITE (6121) e S el
" A=SQRT (U2) : e
YE=1./{2.718282%A) -
WRITE (642}
X=L1 .
KK=11

820 . IF ( X GT, L2 1,60 TO 1000 ' : ' -

CT=(X~-U1} ' L e
IF (‘U3 JLT. 0, ) P=YEXEXP(T/A} ,

1F ([ U3 .GE. 0. ) P=YE#EXP(- T/A)

6o To 5000 - N

TYPE Xi CURVE *TRANSITIGN CURVE*

- -

aso HRITE (6,220 = LT -

'

SULUTION OF. CUBIC EQUATION FOR VALUE OF M
WITH TVRE/ XI'y» M MUST BE GREATER THAN 1

CF(1)% =16, %B1

CFl2)2~24,.%B1

CF(3)=9.%B1-12. i

CFl4)=4,~B1 o ¢

CALL POLRT (CF,B,RR'RI,IER)

DO 855 iI=1,3

M=RR( I} .

- IF (M .GTe. 1. .AND. RI(I) .EQ. 0. ) "GO TO 869

,aﬁsi.cmurlwuq St
WRITE (&,24) ' o

60 TO 30

. -

-

V] : “

. YE=((M~2,)%*%M)/ (BXR(M~1e)%**(M=1.)}) . 3

. C B HAS SAME SIGN AS U3 .
Al (/‘ ’ ‘ : ) . L . §
L B=ABS(B) ‘ ) i : ’




IF { U3 4LT. 0. ) B=-
A=B*(M-1.} /(M-2.) -
WRITE {692) - e . ’ ;
XoL1 R R : A .

. Kk=12 e .o _
870 IF { X «GT. L2 ) 6o TO 1000 - L o .
: T=X<U1l . . T - ) \ -
P=YE*(1.+T/AD*%(~-M) ° A, L . N
GU TO 5000 L S S -
C . - > . ~ - - . . T
c AREA UNDER cunvs APPROXIMATED BY TRAPEZOID FORMULA o Y ‘.

c , ..
L000' pRE * (CUMP—( X0+ XN) /2. - T
Wk ITE (6413) AREA . | R o ’
RETURN. e . S

c DA T

5000 WRITE (6,3) 'X,P s o o .3
‘ IF ( P +GEe 1e¢ ) P=00 N . i ' . . 3
. CUMP=CUMP+P - » : L L
- .IF { NHIGH .EQ. O, ).50 T0 5010 .. - Tt o S
WRITE (6,418) . - . L S
~ ‘NHIGH=0 * O U S
5010 IF ( X <EQ. L1 ) X0=p - T g0 do o0 L
- TTF { X «EQe L2 ) XN=P @ , Lo
X=X+STEP o S '
60 TO (150.280.350.420.460,490 520,520,720,716,820,870), KK -
» . C . .o g:‘ . \ . . o t‘
C .o ' S

1 .FORMAT € /18H INDEX OF SKEWNESS F21. 5/19H DEGREE UF KURTGSIS
© 1F20.5/16H CRITERION VALUEF23.5) , - . . o Y
2 FORMAT (sx,SHINDtx,sx,13HRELATIVE FREQ//) SR
3 FORMAT (1X3F9e3,F18.5) ‘
4
5

FORMAT - (/22H TYPE 1 CURVE SELEGTED/) v
FCRMAT (/23H TYPE IV CURVE;SELECTED/)
(FORMAT (/23H TYPE VI CURVE SELECTED/) :
7 FORMAT (/28H NORMAL ERROR CURVE SELECTED/) - .., - B
8 FURMAT (/23H TYPE LI -CURVE SELECTED/) \ .
9  EORMAT (/24H TYPE ‘VII CURVE SELECTED/) | -
10 FORMAT (£22H TYPE V CURVE SELECTED/)
1L - FORMAT (/24H TYPE ITI CURVE SELECTED/)
12 FORMAT (//15H APPRDX AREA ISF15.7//) .o
14 FORMAT, (////49H APPROXIMATION OF DISTRIBUTION WITH PEARSON CURVE//
. 121H ESTIMATED PARAMETERS///5H MEANF34.5/9H VARIANCEF30.5/19H 3RD C
_ 2ENTRAL MOMENT F20.5/19H 4TH CENTRAL MOMENTF20.5) , .
15 FURMAT (//23H NO CURVE WHEN U(2) = 0//) - -
16 FORMAT (//38H INVALID LIMITS-AND/OR DELTA ARGUMENTS//)
18 FDRMAT (1H#,30X,32HORDINATE UNDEFINED AT THIS POINT)
19  FORMAT (/25H TYPE VIIIL CURVE SELECTED/)
20 FORMAT (/23H TYPE IX CURVE SELECTED/) _
21 FORMAT (/22H TYPE X CURVE SELECTED/) i i//
69F29.5/)

22  FORMAT (/23H TYPE X1 CURVE SELECTEDYZ)
23 FORMAT (/TH LAMBDA,E36.5/10H 582~6B.~9,F29.5/10H" ZB/—3B
é4  FURMAT (/22H M .,.LEe le FOR TYPE XI /) : f

D R




28 - ~

FORMAT (/29H .M QUT OF. RANGE FOR TYPE VIII /) T )
26  FORMAT (/23H H NEGATIVE FOR TYPE IX /). : ' ‘ :
END

SUBROUT INE_PQLRT (XCOF,H,ROUTRyROOTIaIER)
COMPUTATIUN OF THE REAL AND CDHPLEX ROOTS OF A REAL POLYNOMIAL

M§THOD- NEHTON-RAPHSON ITERATIVE TECHNIQUE. “THE FINAL ITERATIONS ON

s EACH ROOT ARE PERFORMED USING THE ORIGINAL POLYNOMIAL RATHER
THAN THE REOUCED. POL YNOMIAL TO AVOID ACCUMULATED ERRORS IN THE
POLYNOMIAL.

L'IMITATIONS: LIMITED TO 36TH ORDER POLYNOMIAL OR LESS.

' M FLOATING POINT OVERFLOW MAY OCCUR FOR HIGH ORDER
POLYNOHIALS BUT WILL NOT AFFECT THE ACCURACY OF THE
RESULTS.

Wona
L )

PARAMETERS ' . -

O e, ‘.

XCOF VECTOR OF H+1“COEFFICIENTS OF THE POLYNOHIAL ORDERED FROM
SMALLEST TO LARGEST "POWER
' cos . WORKING VECTOR OF LENGTH M+l
M ORDER OF POLYNOMIAL .
FROOTR  RESULTANT VECTOR OF LENGTH M CUNJAINING REAL ROOTS
_"ROOTT . RESULTANT VECTOR OF LENGTH M CONTAINLNG THE CORRESPONDING
J0. 7 IMAGINARY ROOTS . . #
" FER* ERRDg .CODE RETURNED WHERE ° _ S

NO ERROR T

hwﬁ?~n«wrwnlwrvmrsryncﬂrwncwrvhcﬂrwncﬂrvnrwrvncwrv‘

“1'= M LESS THAN 1 ' o
2 = M GREATER THAN 36.° -
., 3= UNABL 10 DETERH!NE RUOT WITH 500 ITERATIONS ON 5 .
.- STARTING. VALUES )
4 #\HIGH ORDER COEFFICIENT 1S ZERO
\ - -

SUBROUTINE TAKE FROM BM/SSP‘-
DIMENS ION™ XGC F(1)4€ F(36lyRODTR(1)rRO0TI(1)
IFIT=0 . .
N‘M : S
FER=0 N
LF ¢ XCOF(N+1)} ) 10425410
IF (N )°15,15y32

'SET ERROR’ CODE T0 1

5 R ‘ | R
20 RETURN  ° S

SET ERROR CODE TO 4 X Nt




c o
.. ¢ SET ERROR CODE TO 2
C .

‘30 IER=2 ' . Sl
‘ G0.J0 20 i : g
~.32  IF (N-36 ) 35.35,30
S0 35 NX=N " ,
T NXX=N+1 T - A
DR N2=1". ~ : ‘ Y B -
- - KJI=N#11 - ' h

SET INITIAL VALUES

45  X0=.5001010E-2
YO=.1000101E-1

‘C 'ZERO INITIAL VALUE COUNTER

IN=0

_ .50 X=X0 ) ' :
» L ‘ o
: . c INCREMENT INITI AKALUES AND COUNTER-
: C .

X0=-10.%Y0

. © . YD=-10.%X L '
v .C . grj; .
SR ) ' E :

C SET X AND'Y TO CURRENT VALU

x=x0 .. - , e
.2 Y=Y0 - - . . : ’

INSIN#1
60.T0 59

55 IFIT=1

F  XPR=X

: . ¥PR=Y

: C- ’ . . ' 4

C EVALUATE POLYNOMIAL AND DERIVATIVES

o X ,

59_ 1CT=0 : \

£V UX=0. . S .
UY=0,. . ) : R ‘
V=0« s ' .
YT=00 1 -
XT=l.

g U=COF(N+1) .

- IF ( U ) 659130465
@ - o070 11N o .
L=N~1¢1

© DO~40 L=1,KJ1 oo - _ . o
MT=KJicl+1 ‘ , .
40  COF(MT)SXCOF (L) i A .
~. .

‘_»: '. ’ - IE‘R=4 . ' ‘ A“" :“‘_‘- L . ‘\.
.2.?::-‘ ’. : GU: TG ~2°~ . ’ . ) N Xy - ‘_- K




AN S S

" ] . | G
X7 2= x*xr—v*vr ' :
L YT 2= XkYTHYRXT /
. USU+COF(L)*XT2 : & - .
DL VEVECOF(LI®RYTZ s - BN
" FI=I . : -
_ UX=UX+FI*XT*COF (L ) . :
UY=UY-FI*YT*COF(L) . . -
XT=XT2 o . : ) ‘ .
700 YT=YT2 L ‘ - P
" SUMSQ=UX*UX+UY*UY *\ : ‘
. IF ( SUMSQ ) 754110475 :
75 DX-(V*UY-U*UX)/SUHSQ
X=X+DX
ov--(u*uv+v*ux)/sunso _ e : N ,
Y=Y+4DY ‘ . ' .
78 IF { ABS(DY)+ABS(DX)-1.0E-5 ) 100 ao,ao o0

c STEP ITERATION COUNTER

80  ICT=ICT+1

7 IF ( ICT-500 ) 60,85,85
85 . IF ( IFIT ) 100+90,100
90 IF { IN-5 ) 50,95,95
(O . e . L R .
¢ . SET ERROR CODE TO 3 : T e
95 IER=3

- .. Gg TO 20

1€Y1 DU 105 L=1,NXX

CMEEKY -0 ¥] ‘
FEMP=XCOF (MT ) o ‘ :
XCOF ¢MT)=COF (L) A : s ’ o

105 COF(LI=TEMP - o e o :

. ITEMP=N - .
N=NX R :
JNX=ITEMP . "~ .~ v ,

“IE.C IELT ) 120, 55,120 .
110 IF CIFIT ) 115,501115 .o o
115, X=XPR - . ' .

. Y=YPR. . ~ . ] :
120 IFIT=0" S L
CIE G % ) 1224125,122 S R
122 .'IF ( ABS(Y)~ ABS(X)*I.OE 4 ) 135,125 125 :
125 -ALPHA=X+X\- . , ‘ . ' . .
’ SUMSQ=X*XHY*Y SR : : ) .
N=N-2' o o \ o
G0, TO 140 RN S ' ' ‘
130 X=0Q. . . . ‘ - B \
NX=NX-1 R y : A
: NXX=NXX-1 ‘ : T .
135 Y=0. :

SUMSQ=0, S o
ALPHA=X - : : ﬁf“\\
ﬂ:N—l . S W . ! )

140 L1=1 - I oy




-

L2=2 -
COF(LZ)—CDF(L2)+ALPHA*COF(L1)~‘
DG 150 L ZiN

RMHHNH =Y

' ROOTRIN2J=X

<+ NZ2=N2+1

IF-( S#MSQ ) 160'165y160
Y=-Y
SUHSQ 0.
.GO TO 155 )

IF ( N} 20'20'45

END -

]




SUBROUTINE SUBTST(NDICHoKPOP,NDlSKf
CALCULATION OF PAR AMETER ESTIMATES FROM SUBTEST RESULTS

pgkAuETERs_EsrrﬂArEq: MEAN TEST SCORE . zi1)
U : VARIANCE OF TEST SCORES . Z(2)
- ' 3RD CENTRAL- MOMENT OF TEST ‘SCORES 243) -
4TH CENTRAL MOMENT OF TEST SCORES. Z44)
VARTANCE - COMPONENT FOR ITEMS : 2(5)
(VARIANCE OF ITEM.DIFFICULTY INDICES)
: VARI ANCE COMPONENT FOR EXAMINEES 16)
VARTANCE COMPONENT FOR INTERACTION  Z(7)
ESTIMATED RELIABILITY .OF SINGLE ITEM 2(8)

i

\\
N

COMMON /BLOCKI/ SDATA(IOZ;II),NTEST ?,
DIMENSION FMT(162) .
DIMENSION X(300)oSPQUS(lSO)’SPLUSZ(LSO)oPIJ(llI?S)’P(ISO)yZ(S)

T :
alakaNaNeVoNaRaNaNalall o« NN

NRDR=5 o
IF € NDISK «GT. O ) NRDR=2

WRITE (643)
DO 500 I1,NTEST

 ‘ :\

READ 15,71 NSPT, IPT AN

. CALL ROFMT (FMTHNC) .
., -NC=NC-1

IF THERE ARE MORE’ THAN 100 SUBTESTS, THE REMAINING SUBTEST RESULTS
‘ARE IGNORED. ALSO, ANY SUBTEST HAVING MORE THAN 150 ITEMS IS
IGNORED. \\

g

FF (1 JLE. 100 .AND. IPT .LE. 150 ) GO TO 75
WRI{E . (645) 1
DC 50 J=14NSPT
READ (NRDRFMT) (X(K),K=1,1PT)
6U TO 500,
CONTINUE -

SDATA(I,9)=NSPT .
SCATA(1,10)=1PT ‘
WRITE (644) I UNSPT o 1PT ¢ ( FMT ()9 d=1,NC)

SY=0.
SY2=0.
5Y3=0.
SY4=0.
SP=0.




"SP3=0.
SP4=0. .
. IF (. NDICH +EQ. 1 )-GO TU 105
NCOV=IPT*(IPT-1)/2 , .
../00 100 J=1;NCUV
100 PIJ(JI=0, . .
. 105 : DO 110 J‘l'IPT : ,
L UPLd)=0. :
© - . SPLUS (J1=0. - ’
110 "SPLUS2(J)=0. ’ )
' DO 200 L=1,NSPT - - : .
READ (NRDR1FMT) XK ) oK=1,y IPT)
- ¥=0. - - ' , '
DO 120 K=1,IPT ST -
T=X(K) : ’ , L
¥ PUK)=PLK)+T
- 1200 Y=Y+4T
NN=IPT-1 : ‘
B0 130 J=1NN .
MM=J+1 ’ o
DO 130 K=MM, IPT -
LSUB=({J~1)*IPT+K~ J*(J+1)/2 ,
130 PIJ(LSUB)=PIJ(LSUB)+X(J)*X(K)
© " DU 140 K=1,1PT

SPLUS(K )=SPLUS(K)+Y*X(K)/IPT : :
C 40 SPLUSZ{K)= SPLUSZ(K)*Y*Y*X(K}/(IPT*IPT) : ‘ AR

SY=SY+Y ] N v
SY2=SY2+¥%%x2 . ‘ .

- SY3=SY3+Y*%3
200 SY4=SY4+Yi%4

CALCULATION OF COMPONENTS. OF VARIANCE FOR SUBTEST MATRIX

CXX=SY*SY/(NSPT*IPT) ‘ . : '
. SSE=5¥2/1PT-CXX
4T=0.
DG 300 J=1,IPT,
300 T=T+P(J)*P() -~ . . :
SST=T/NSP T-C XX
SST=SY-CXX -
SSIE=SST-SSE-SSI
ERR=SSTE/(([PT~1.)%(NSPT-1.))
Z(5)=(SSI/{IPT~14)=ERR)/NSPT
Z(6) =(SSE/(NSPT~149-ERR)/1PT
Z{ TI=ERR

FSTIMATION .OF RELIABILITY OF SINGLE ITEM

FMSE=SSE/ (NSPT=1.)
T=(NSPT-14)*% (IPT~1.)
CFMP=(T=2.1/T

Z(8)=(FMSE~FMPXERR)/ (IPT#FMP*ERR)

.
» -
' 35
,
: , .
,

%]




. ',FDU 350 J= l 1PT
P!J)‘P(J)/NSPT L
O T= P(Jl ) )
“SP=SP+T
" SP2=SP2+TH*2
SP3=SP3+T*x%3
SP4=SP4+TX#4

HRITE (696) (P‘K)tKllylpT) .

ESTIMATE OF POPULATION MEAN AND VARIANCE HHEN ITEM‘SC@RED
NON-DICHOTOMOUSLY o . ,

IF’(«NDICH"EQ. 0 ) G0 TO 360

Z(l) (KPOP/FLOAT(IPT))*(SY/NSPT) :
Z(2)={(SSE/{IPT*(NSPT~1a)))=({1le— FLOAT(IPT)/KPOP)*ERR/IPT’)*
1 KPOP*KPUP*(NSPT-I.)/NSPT

1{3)=0.

L{4)=0.

- GO TO 396

CALCULATION OF G STATISTICS USED IN ESTIMATING MOMENTS

360 Gl=( SY/NSPT) ##4 ~ -
GZ-TSY/NSPT)**Z*(SYZ/NSPT) ,
G3=SPRSPHS P2 ‘
- G4 =(SY2/NSPT V¥4 2
G5=SP2*SP2 -
bé“(SY/NSPT)*(SYB/NSPT)
GT=SP%SP3 . ,
G8=SY4/NSPT
G9=SP4
Gll-(SYZ/NSPT)*SPz
G12=(SY/NSPT ) %%3
GlB-(SY/NSPT)*(SYZ/NSPT)
G19=SP*SP2..
G20=SY3/NSPT
G21=5P3
G23=( SY/NSPT )#*2
G24=SY2Z/NSPT
G25=5P2 .
626=SY/NSPT
6X0=0. .
Gl 4=0.
Gl15=0.
616=0.
DO 375 J= 1,191
G10=G10+P (J) #SPLUS(J)/NSPT
. GL5=GL5+P(J)*SPLUS2(J)/NSPT
Glb~616+P(J)*P(J)*SPLUS(J)/NSPT
622=610*IPT

— ™

‘36




-~ 61l0=GlO*SY/NSPT*IPT R N
T Gl5= GIS*IPT*IPT « ‘ o . -
- G16=Gle*IPT S .
ST U NNSTRT=Y - .
‘ ol .-DB. -390 J lvNN O ) o
ST MM=g+l. *
© LTl DO 390 K= MH,TPT
LSUB=(J=1) KL PT+K-d¥ (41172 . _ | - _
390 Gl4—Gl¢+P1J)*P(K)*PIJ(LSUB)/NSPT : ' ~
e 614-614*2.+593 e ~ : o S
\"'t"‘ ’ . . - . K
C. ESTIMATE OF POPULATIUN MEAN AND VARIANCE o

T € SCITEMS: SCORED DICHOTOMOUSLY)
y Gt ‘ )
S AS KPOPIFLDAT(IPT) ‘ k
o B=A¥(KPOP-1,)/(1PT-1.) _
o TCEBRAKPOP=2. 1 /{IPT=2.4 . |
T 0-C*(KPOP-3.)/(IPT-3 )
e X

o “1(1}‘A*G26
M A#(GZb—G25)+B*(624—626~623+625)
'",;ZGZ) Z(Z)*NSPT/(NSPT‘I )

ESTIMATE OF 3RD.AND 4TH GENTRAL MOMENTS = © N
(1TEMS SCORED DICHOTOMDUSLY) - : »

2(3) A*(GZ6- .*625*2 G214+

W1 B*{3.%G24-3, #G26-3.%623+9, #G25< 6.*GZZ+6 *G19-4Q. *GZI)+
2 T CF(2.%G26-3. *G24-6¢*GZ5+3.*G23+6.*622+4 *621-6 *G1l9)+
3 C*(620- 3.*618+2 *Gi2).

o

2(4) A*(GZé -4 *625+6 *GZI*B *G9)+

v 1 BX(~7.%G26+28. *GZ5+7 e ¥G24-44%623-24. *GLZ-4c.*b21+18 *G1 9+
2’ 12.%G16 412 %¥G14+21 4 #G9~12 %6 7-9 %G5 ) + -

"3 C%$12.%G26-48 .XG25-18. *024+12,*023+6o.*Gzz+72.*621+6.*620—
4 48,%619~12e%G18~364%G1L6~12.%615~24¥CL4+6 %G L2+64 %G L4240 ¥G10
5 ~36.%(9 36, *¥GT+18.*%G5~18.%G3) +
6 DH (=6 +e%G26 411X (24=64%G20+(G8 424 .¥G25-8, %G 23~ 36.*622+12.*Gla+
7 120 %6154, %G6~36e*G21+300%61 94242 *6164120%G14~64%G12-6o%G1 1~
8 25a%Gl046 % L2418 %5924 %67~ 9. 455418, %63~3.%G1)

366 D0 400 J=1,8 . ] .

400 SDATA(1,d)=Z(J)

500 CONTINUE
. IF ( NTEST .GT. 100 ) NTEST=100

C WRITE (6,1) o | ,
D0 550 I=1,NTEST - , ' : %

N i : *
’ " -




«

i FORMAT (///25X921HESTIMATE$ OF MOHENTS !
122HCUHPONENTS OF VARIANCE/8X, o ' .
T 19

7.

~-—.---—-.-—A-——----——--—-L--q---.—‘-n-‘- o ¢ ’/

© 48H SUBTEST»SX94HMEAN,y * 9X,8HVARIANCE¢QUXQZHU3913X,2HU4:

511Xy 6HVAR(L) y 9Xy6HVARLE) 8X,7HVAR(IE)9 9X,6HTHETA'//)
FORMAT (1Xy14,8E15,5)
FORMAT (//8H SUBTESTyZXy9HEXAHINEES,3X,5HITEMS,3X,6HFURMAT//)‘

" FORMAT (/1X914921109'5X925A4/4130%X,25A4))
FORMAT. (8H SUBTESTISy8H IGNORED}
FORMAT (/30X423HITEM DIFFICULTY. INDICES//(30X910F8 3))
FORMAT (214) -
END

@
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N N S o [ JVEN

BOROA D LN e I TN G

.
. D

o
&2

1111111111
1101110100
olouoocioc
61111111190
1030600000
igc1uboooo0
11111311¢0
1111000100
Ululue 000
1101601100
in100uinoo
1111v11011
1111111111
1111011111
0111010000
1111611111
grooueaneo

11 1011i11i10 SAMPLE INPUT )
171 . 1111101011 — - -
11 1110100000 .. s
.11 11100600000 » -
11 0000000000
5 1’1 1101010001 .
21, 1110161010 N
21 118616000 -
2°1 0000011010 .
21 $1L06050000 . ) ’
1 271 1111191010 - ) :
2 1 1001001000 Y
I 1 -, 6100100000 a7 '
31 0111100010 ,
31 . ue0puen000
34 600000000
? 371 1161001110 . .
21 0000000000 : " , ¢
1.2 1111110011 - .
1.2 16111008000° -
12 1100141000
182 1111110000
12 1011116010 '
12 1110110000 .
2 2 10105100000 . K
2 7 1111110010 .
2z 1161131010 ‘ .
22 1111118000 =
3 2 001110000
327 1111111100 . Sl
32 i1s1rufece % .
$ 2 JU111196¢0 R
i3 1r¢1l11101 rooo
13 0101001000 - s : '
13 1061011101 e - :
103 3810010000 " - .
132
i
2 3
vo3
2

L110u011908e




00110010&0 Lo
1111001110
. V011001000 S
;- 0000000000
10010040170
-QQU0000000
1ﬁuoouoooo
oeuouuaouu
L101111Q10
1110010100 .
1. 0000000000 -~
«,iwqyoucoonou
4011111160
600000000 -
-« ¢LLGO0000Y . -
' aooocoeaéo )

. FIRST YEAR WORD SPELLING PROJECT

'W{ﬂgnﬂ\ﬂu1mﬂWULh.§Jsa L

. BOSLOGLSCT vl 1

. §ea8ge1e - . - o
(19%530F 3,03

- ENDOF FORPAT

05140018

(10X 10FLGGY e L
o ENTOOF EORWAT L. - e
: ‘001?oc«*‘ ' . L

0% e1F1,0)
f OF FORMAT .
TRE1IN0L0 - .

“Z(ICX 16F1:0)

CENT OF FOEMAT

N SR s g s
[P by "4 ,‘;qw Ly
F T e
-
, W O .
. ) oo
. . s . . e
e ‘ ’ .
2 . .
. .
) .
. - *
- M .
v .
-
- 3
L]
=y ¢ [
’ ’

i;“00129010 '
L (10X, 10r1, 63 -
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