












































































































































































































































































































































































































































































































































*/
estTheta[j] = topEst/bottomEst;
/* Reset the estimates */
topEst = 0,
bottomEst = 0,
}
myEstims = fopen(estimsFile, "w"),
for (j=0; j<numExaminees; j+)
if (estTheta[j] <0) /¥ negative, put in one less space */
fprintf(myEstims, " %f\n", estTheta[j]);
else
fprintf(myEstims, " %f\n", estTheta[j]);

fclose(myEstims),
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/¥
**  File Name: Utilities.cPP
.. Ceaad 01/98 '
i | KaskowitZ =
Author: Gary
N De artment of Measurement, Statistics
” and Evaluation
o University ofMaryland
%
i ipti i ili i ch as make file_ name
e : utility functions su file_ . ‘
" e B y picking common items, sorting common items, etc.
%

#include "defs.h"
#include <stdio.h>
#include <memory.h>
#include <math.h>
#include <string.h>

*i i char *ext)
char *makeFName(char SE, char PL, char rel, char *items, int count,

{

char outname[80];

memset(outname,O,sizeof(outname));

if (count < 10
) "%c%c%c%sOO%d.%s", SE,PL,rel,items,count,ext);

sprintf{outname,
else if (count < 100 && cou
sprintf{outname, "%cC

else
sprintf(outname, "%c%c%c%s%d.%s"

nt >=10)
%c%c%sO%d.%s", SE,PL,rel,items,count,ext);

2 SE,PL,rel,items,count,ext);

return(outname);

void pickCommon(float items[numltems][3], int numCommon, float

common[maxCommon][3])
{

int 1,j;

int increment;

int flipFlop = 0;
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/* '
** Choose the appropriate increment for the common 1tems.
n
switch (numCommon)
case 5:
increment = 12;
break;
case 15:
increment = 3;
break;
case 25:
increment = 2;
break;
J

/* 3
 Now choose the appropriate items from the array of bvals
i 4

Mmemset(common, 0, sizeof(common)), )

for (i=0,j=0; i<numItems; i+=increment,j++)

/*
** Iinthe case oF 15 cothition items, we need to alternate
** the increment between 3 and 4 in order to cover the
** full range of the spectrum (i.e., 50 items).

=
if (numCommon == 15)
{
if (flipFlop)
o
flipFlop = 0;
]
else
flipFlop = 1;
J

common(j][0] = items[i][0];
common[j][1] = items[i][1];
common(j][2] = items[i][2]:

/

return;
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/*

** Following algorithm modified from numerical recipes
i 12/97 - GSK

¥

void piksrt2(int n,
float sortArr[numltems][3],
float tgtArr[numltems][3])

PESS

nt 1,j;
float aSort,bSort,cSort;
float aTgt, bTgt, cTgt;

for (=1 j<n; j++)

{
aSort=sortArr[j][0];
bSort=sortArr[j][1];
cSort=sortArr[j][2];

aTgt = tgtArr[j][0];
bTgt = tgtArr[j][1];
cTgt = tgtArr[j][2];

1=j-1;

while (i>=0 && sortArr[i][1] > bSort)

{
sortArr[i+1][0] = sortArr[i][0];
sortArr[i+1][1] = sortArr[i][1];
sortArr[i+1][2] = sortArr[i][2];
tet Arr[i+1][0] = tgtArr[i][0];
tgtArc[i+1][1] = tgtArr[i][1];
tgtArr[i+1][2] = tgtArr[i][2];
-

}

sortArr[i+1][0] = aSort;
sortArr[i+1][1] = bSort;



sortArr[i+1][2] = cSort;

tgtArr[i+1][0] = aTgt;
tgtArr[i+1][1] = bTgt;
tgtArr[i+1][2] = cTgt;

j
1
i
o bili
" . ’ i it
" opr ObRight() performs the basic IRT function to determine the ir(t)be; " ;/ppropriate
i of a correct response to an item given a pamc'u.lar e 21 i< used
o item parameters. This function is a general utility which is us
o througout the application.
o 12/19/97 - gsk
*

double ProbRight(float aval,
float bval,
float cval,
float theta,
int twoPL,
int threePL)

double pVval = 0;
double top =0;
double bottom = 0;

top = exp(aval *(theta - bval));
bottom =1 + top;
if (twoPL)
pVal = top/bottom;
else if(threePL)
pVal = cval + (1-cval)*(top/bottom):

return(pVal);
}.
/*
** Calculate the Square of a number
"

double Square(double value)



return(value*value);

void setGPoints(char *fname)

f
1

calcQuadPts(-4.0, 4.0, GPOINTS, fname);

double expectedScore(float aval[MAXITEMS],
float bval[MAXITEMS],

float cval[MAXlTEMS],
int itemRange,

float theta,

int twoPL,

int threePL)

-

FILE *myltems;
double totProb=0;
int i,

for (i=0; i<itemRange; i++)

{

totProb += probRight(aval[i],bval[i],cval[i],thetﬁ,twopL’threepL);
}
return(totProb);

!
A

double FVal(char *initEstFile,
char *tgtEstFile,
char *thetaPtFile,
int itemRange,
int numThetas,
int twoPL,
int threePL)

FILE *myltems;

FILE *myThetas;

goat avallnitf MAXITEMS], bvallnitftMAXITEMS], cvallnitft MAXITEMS];
oat avalTgt[MAXITEMS)], bvalTgt[MAXITEMS], cvalTgt{MAXITEMS];

float estPtf MAXTHETAS]; ‘



double sumScore=0: ‘ |
b 4 L ~ :O
double partInit=0, partTgt=0, sumDiff=0, tvalue=0;

int i;

/*

** Tnitialize everything
g

memset(estPt,0,sizeof(estPt));

memset(avallnit,0,sizeof{avallnit));
memset(bvallnit,0,sizeof(bvallnit));
memset(cvallnit,0,sizeof(bvallnit)),

memset(avalTgt,0,sizeof(avalTgt));
memset(bvalTgt,0,sizeof(bvalTgt));
memset(cvalTgt,0,sizeof(bvalTgt));

/* . . .

** Read in item parameter estimates for initial form
¥

myltems = fopen(initEstFile, L

for (i=0; i<itemRange; i++)

fscanf(myltems, "%f %t %f", &avallnit[i], &bvallnit]i], &evallnitli]),
) :
J
fclose(myltems);
/*
** Read in item parameter estimates for target form
*

myltems = fopen(tgtEstFile, "r"),
for (i=0; i<itemRange; i++)

{ . . o .
fscanf(myltems, "%f %f %f", &avalTgt[i], &bvalTgt[i], &cvalTet[i]);

j

fclose(myltems);

/*

*# Read in theta points which scores are being estimated for
b i
myThetas = fopen(thetaPtFile, "r");
for (i=0; i<numThetas; i++)
g
b
fscanf{myThetas, "%f", &estPt[i]);
1
s

174
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fclose(myThetas);

for (i=0; i<numThetas; i++)

{ 7 265 R nge
+ byvallnit,cvallnit,itemRange,
partlnit = expectedScore(avallmt,bvqllm : estP[i], tWOPL,

threePL);

emRange,

, ,t oval Tat,it
t= expectedScore(aval TgLDVaITELEVETERTL i opL,

partTg
thrcePL);

sumDiff += square( partlnit—partTgt);

}

fvalue = sumDiff/numThetas;

return(fvalue);

void trueScores(char *itemEstFile,
char *thetaPtFile,
char *truePtFile,
int itemRange,
int numThetas,
int twoPL,
int threePL)

FILE *myltems;

FILE *myThetas;

FILE *myTrue,

float aval[ MAXITEMS], bval[MAXITEMS], cval[MAXITEMS];
float estPtfMAXTHETAS];

double trueScore=0;

int i,

/*

** Initialize everything

¥

memset(estPt,0, sizeof(estPt));
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memset(aval,0,sizeof{aval));
memset(bval,0,sizeof(bval));
memset(cval,0,sizeof(bval));

/*

** Read in item parameter estimates
%

myltems = fopen(itemEstFile, "r");
for (i=0; i<numlItems; i++)

{
fscanf{myltems, "%t %f %", &aval[i], &bval[i], &cval[i]);

fclose(myltems);

/¥
** Read in theta points which scores are being estimated for
"

myThetas = fopen(thetaPtFile, "r");

for (i=0; i<numThetas; i++)

{
fscanf(myThetas, "%f", &estPt[i]);

J

fclose(myThetas);

/*

** Prep the true score output file for values

i

myTrue = fopen(truePtFile, "w");

for (i=0; i<numThetas; i++)

{
trueScore = expectedScore(aval,bval,cval,itemRange,
estPt[i],twoPL,
threePL);
fprintfimyTrue, "%f\n", trueScore);
!
s
/* Close true score file */
fclose(myTrue);

Nyt
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/K********************************************************************/
/* The f , L .
- hic following routine creates the batch file which is needed 1n /

order to run t} *

34 e equate program )
/****************:L***IL*E********* s ok ok e R kR ARk f
VOl -

d makeEquate(char *eqtFile,

char *initCmnltems,
char *tgtCmnltems,
char *outCmnltems,
char *initThetas,
char *outThetas,

int numCommon,
int twoPL)

s ok ok ok ok ok Rk ok K

——

FILE *eqtPtr;

eqt.Ptr = fopen(eqtFile, "w");
fprlntf(ethtr, "%s\n", "SEE OF EQUATING STUDY")’ /* name of test run */

fprintf{eqtPtr, "%d\n", GPOINTS);, /* # of scale points */

_ fprintf(eqtPtr, "%c\n", 'D"); *
dichotomous model */
if (twoPL 2
3PL model */ i o
fprintf{eqtPtr, "%c\n", 2'),
else
e fprintf(eqtPtr, "%c\n",'3");
'f;‘)rmtf( eqtPtr, "%s\n", initCmnltems), /* from items file b |
‘ if (twoPL) /¥
format of file */
fprintfeqtPtr, "%s\n", "(2F12.6)"),
else
e fprintf{eqtPtr, "%s\n", "(3F12.6)");
B fprintf(eqtPtr, "%d\n", numCommon); /* # of common items
fritf " "oy on. 18t
EE p:(/n (eqtPtr, "%c\n", 'L"); /* logistic
fprintf(eqtPtr, "%s\n", t i
iy ; 4 , tgtCmnltems); s *
= ) target items file */ B

format of file */
fprintf{eqtPtr, "(2F12.6)\n");
else
R fprintf(eqtPtr, "(3F12.6)\n");
printf(eqtPtr, "%d\n", numCommon); /* # of common items



model

*i

fprintf( eqtPtr,
b |

f:Primf(thl’tr,

fprintf(eqtPtr,

fprintf{eqtPtr,
fprintt‘(_eqtptr’
fprintf(eqtPtr,
fprintfleqtPtr,
fprintf{eqtPtr,
fprintf{eqtPtr,
fprintf{eqtPtr,
"

fclose(eqtPtr);

"o%c\n", 'LY);

"%s\n", outCmnltems);
"%c\n", 'Y");

"04s\n", initThetas);
"o%s\n", "(F10.6)");
"%d\n", numExaminees);
"o%s\n", outThetas);
"o%c\n", 'Y");

"1-%d:\n", pnumCommon);
"1-%d:\n", numCommon);
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/* logistic

/* converted items */
/* LOOK UP!

/* initial theta file */
/* theta file format */

/% num. of theta pts &
/* output theta file */

/* formatting */
/¥ same



1/*
< ok
< %
=< %
>k
4<%
>k %

*/

File Name: stderr.cpp
Created: 01/98 _
Author: Gary Kaskowitz

Department of Measurement, Statistics

and Evaluation
University of Maryland

tween
Description:  This routine computes the standar‘d error t_)e .
the values in two different input files.

/F'r.lnCIUde "defS.h"

#include <math. h>
#include <stdio.h>

double stdErr(char *abilsFile, char *estimsFile)

f
!

FILE *abils, *estims; ] )
float thetas|[numExaminees], thetaHats[numExaminees];
double diff=0, totalDiff=0, error=0, totError=0;

nt j;

abils = fopen(abilsFile, "r");
estims = fopen(estimsFile, "r'");

for (j=0; j<numExaminees; j++)

{
fscanf(abils, "%f", &thetas[j]); _
fscanf(estims, "%f", &thetaHats[j]);
L)
s
fclose(abils);
fclose(estims);

for (j=0; j<numExaminees; j++)
{
diff = thetas[j] - thetaHats[j];
totalDiff = totalDiff + diff*diff;
}
totError = totalDift/numExaminees;
error = sqrt(totError);

179
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1
e

cdouble Dvalue(char *trueFilel, char *trueFile2)

§
¥

FILE *filel, *file2, —
float true 1 [numExaminees], true2[num xamgo. ,
double diff=0, totalDiff=0, error=0, CTOr=5
int j;

2

filel = fopen(trueFilel, "r");
file2 = fopen(trueFile2, "r")

for (j=0; j<numExaminees; j++)

{ -
fscanf(filel, "%f", &truel [i]);
fscanf(file2, "%f", &true2[j]);

b

fclose(filel);

fclose(file2);

for (j=0; j<numExaminees; j++)

{
diff = truel[j] - true2[jl; ‘ :
totalDiff = totalDiff + sqrt(diff*diff);

)

s

return(totalDiff);
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[
ok
Fil
*x le Nam .
*x ireated: “ gt]r}ggquate.cpp
*x utho .
*x " Gary KaskowitZ -
ok Department of Measurement; Gtatistics
% and Evaluation
*x University of Maryland
LS DeSCri N . )
" ption:  This program strips the A, and F values out
of an QUATE program output file

#.

;EC}Ude <stdio h>

b <stdlib.h>

ude <Stl‘ing..h>
Void gt
tr
IPEquate(char *inputFile
char *outputFile,

char *aval,
char *kval,

e Uil
ok [80];
Char lineZ[SO].’
ar j 1
Prapa K1 20], junk2[20]
aval[20], kval[20], fval
FILE *
. myPtr, * ;
Int notFound 4 gyOut,

char *fval)

junk3[20];
[201,*/

/* l o
nitialj :
memsl;h'ze strings prior 10 pafSing i
(lnput,O,sizeof(inpUt));

mem .
memzzt(lgnel,o,sizeof(linel));
(11ne2,0,sizeof(lineZ));

myPtr =
r = fopen(inputFile, "1");

Fomters
\s}?itli(l(nput, 80, myPtr);
R ETRIC TRANS" 13))

i{f (fgets(input, 80, m)'Ptf)”NULL)
| /% line never found ]

notFound = 15



break;
}
;
If ('notFound) /* go ahead and read next two lines */

fscanf(myPtr, "%os %os %os %s", junkl, aval, junk2, kval);

fscanf{myPtr, "%s %s %s %s", junkl, junk2, junk3, fval),

!

s

/*

** Output A, K and F to our output file for future analysis
*/

r‘nyOut = fopen(outputFile, "a");

fprintfimyOut, "%s\t%s\t%s\n", aval, kval, fval);
fclose(myOut);

fclose(myPtr);
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