




























































































































































































































































































































































response *I 

res ponse */ 

Dpdate 
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* * t e PC, we will run into problems with highmem, etc. when we attempt 

** h 
to malloc our memory). 

*I 
I* * * Loop through each quadrature point 

*I 
for (k=O; k<numQuads; k++) 

{ 
/* initialize the L value * / 

totalL === 1; 
** Loop through each item in the response vector /* 

*I 
for (i===O; i<nu1111tems; i++) 

/' calculate P(theta) and I - P(theta) for each quad pt. */ 

top exp(aval [i] '( quadPt[k J-bval [i])); 
{ 

bottom === 1 + top; 

if (twoPL) probRight :::: top/bottom; 

else if (threePL) . probRight cval[i J + ( 1-cval[1]) '(top/bottom); 

prob Wrong:::: 1 - probRight; /* we have a correct 

if (answerU][i] :::::::: 1) 

totalL :::: totalL * probRight; . 
else if (answerUJli] 0) /* we have an incorrect 

totalL :::: totalL * prob Wrong; 

} /*** 

1 

L value for this particular quad point. 

We now 1ave our 

* * 

. te theta for this particular person 

our values to esttma 
*/ . [ ] 
to Est ~ topEst + quadPt[k]*totalL '.weight k ; 
b!tomEst bottomEst + totalL •we1ght[k], 

} 
/* 

b 
estimate of theta tor person j 

* * We can now calculate our e
5t 



} 

} 

*I 
estTheta[i] = topEst/bottomEst; 
/* Reset the estimates * I 
topEst = O; 
bottomEst = O; 

myEstims = fopen( estimsFile, "w"); 
for (j=O; j<numExaminees; j++) 

if ( estTheta[i] < 0) /* negative, put in one less space * / 
fprintf(myEstims, " ¾f\n" , estThetau]); 

else 
fprintf(myEstims, " ¾f\n" , estThetau]); 

fclose(myEstims ); 
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/* 
** 
** 

File Name: 
Created: 
Author: 

Utilities.cpp 

01/98 
Gary Kaskowitz . . 
Department of Measurement, Statistics 

and Evaluation 
University of Maryland 

)69 

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

Description: 
Various utility [unctions such as make_file_name . picking common items, sorting common items, etc 

*I 

#include "defs h" 
#include <stdio. h> 
#" . '.nclude <memory.h> 
#mclude <math h> 
#include <strin~.h> 

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

char outname[80]; 

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

if (count < 10) sprint!\ ou tname, "%c%c%c%sOO%d. %s", SE, PL,rel,i terns, count, ext); 

else if(count < 100 && count >===10) sprint!\ outname, "%c%c%c%sO%d %s", SE, PL, rel, items, count, ext); 

else sprint!\ outname, "%c%c%c%s%d. %s", SE,PL,rel,items, count, ext); 

return( outname ); 

} 

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

common[ maxCommon J [3]) 

{ 
inti J·. 

'' 
int increment" 
int flip Flop === ' O; 

------------
---------------



} 

I* 

** Choose the appropriate increment for the common items. 
*! 

switch (numCommon) 
{ 
case 5: 

increment = 12 · 
' break; 

case 15: 

increment = 3 · 
' break; 

case 25: 

increment = 2 · 
' 

} 
break; 

/* 
** *! Now choose the appropriate items from the array of bvals 

memset(common, O, sizeoftcommon)); 
for (i=O,j=O; i<numltems · i+=incrementJ·++) 
{ ' ' 

} 

/* 

** Tn the case of I 5 common items, we need to alternate 
** the increment between 3 and 4 in order to cover the 
** foll range of tl1e spectrum (i.e. , 50 items). 
*! 
if (numCommon == 15) 
( 

} 

if (flipflop) 
( 

i++· 
' 

flipflop = O; 

else 
flipflop = 1; 

commonU][O] = items[i][O]; 
commonU][l] = items[i][l]; 
common[j][2] = items[i][2]; 

return; 
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} 

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

void piksrt2(int n, 

{ 
int i,j ; 

float sortArr[numitems][3], 
float tgtArr[ nu ml terns] [3]) 

float aSort,bSort,cSort; 
float aTgt, bTgt, cTgt; 

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

aSort=sortArr[j] [O] ; 
bSort=sortArr[j][ I]; 
cSort=so11Arr[j][2]; 

aTgt = tgtArr[j][O]; 
bTgt = tgtArr[j][l ]; 
cTgt = tgtArr[j][2]; 

i=j-1; 
while (i>=O && sortArr[i][l] > bS011) 

{ 

} 

sortArr[i+ I ][O] = sortArr[i][O]; 
sortArr[i+ 1 ][1] = sortArr[i][ 1]; 
sortArr[i+ 1 ][2] = so11Arr[i][2]; 

tgtArr[i+ 1 ][O] = tgtArr[i][O] ; 
tgtArr[i+I][l] = tgtArr[i][l]; 
tgtArr[i+ 1 ][2] = tgtArr[i][2]; 

1--· 
' 

sortArr[i+ 1 ][O] = aSort; 
sortArr[i+ I][ I] = bSort; 
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} 

/* 

} 

I* 

} 

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

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

** ** probRight() performs the basic IRT function to determine the probability 

** 
** 
** 
** 
*/ 

of a correct response to an item given a particular theta and appropriate 
item parameters. This function is a general utility which is used 
througout the application. 

12/19/97 - gsk 

double probR.ight(float aval 
' 

r 
l 

double p Val = O; 
double top = O; 
double bottom = o· 

' 

float bval, 
float cval, 
float theta, 
int twoPL, 
int threePL) 

top = exp(aval*(theta - bval)); 
?ottom = 1 + top; 
if (twoPL) 

pVal = top/bottom · 
else if (threePL) ' 

pVal = cval + (1 -cval)*(top/bottom); 

return(pVal); 

* * Calculate the square of a number 
*I 

double square(double value) 
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{ 

} 
return( value*value ); 

void setGPoints(char *foame) 
{ 

} 
calcQuadPts(-4.0, 4.0, GPO[NTS, fname); 

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

{ 

} 

FILE *myltems; 
double totProb=O; 
inti; 

for (i=O; i<itemRange; i++) 
{ 

float cval[MAXITEMS], 
int itemRange, 
float theta, 
int twoPL, 
int threePL) 

totProb += probRight(aval[i],bval[i],cval[i] ,theta,twoPL,threePL); 
} 
return(totProb ); 

double FVal(char *initEstFile, 

{ 
FILE *myltems; 
FILE *myThetas; 

char *tgtEstFile, 
char *thetaPtFile, 
int itemRange, 
int numThetas, 
int twoPL, 
int threePL) 

float avallnit[MAXITEMS], bvallnit[MA.XITEMS], cvallnit[MAXITEMS]; 
float ava!Tgt[MAXITEMS], bva!Tgt[MAXITEMS], cva!Tgt[MAXlTEMS]; 
float estPt[MAXTHET AS]; 
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double sumScore=O· 
double partlnit=O, p~rtTgt=O, sumDiff=O, fvalue=O; 
inti; 

/* 
** 
*! 

Initialize everything 

memset( estPt,O,sizeof( estPt)); 
memset(avallnit,O,sizeof{avallnit)); 
memset(bvallnit,0,sizeof(bvallnit)); 
memset( cvall nit,0,sizeof(bva!Init)); 

memset(avalTgt,O,sizeof(avalTgt)); 
memset(bvalTgt,0,sizeof(bvalTgt)); 
memset(cva!Tgt,0,sizeof(bvalTgt)); 
/* 
* * Read in item parameter estimates for initial form 
*! 
myltems = fopen(initEstFile, "r"); 
for (i=O; i<itemRange; i++) 
{ 

fscanf{myltems, "%f %f %f", &avallnit[i], &bvallnit[i] , &cvallnit[i]); 
} 
fclose(myltems); 

/* 
* * Read in item parameter estimates for target fom1 
*! 
myltems = fopen(tgtEstFile, "r"); 
for (i=O; i<itemRange; i++) 
{ 

fscanf(myltems, "%f%f%f', &ava!Tgt[i], &bva!Tgt[i], &cvalTgt[i]); 
} 
fclose(myltems); 
/* 

* * Read in theta points which scores are being estimated for 
*! 
myThetas = fopen(thetaPtFile, "r"); 
for (i=O; i<numThetas; i++) 
{ 

fscanf{myThetas, "%f', &estPt[i]); 
} 
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fclo se(myThetas) ; 

for (i=O; i<numThetas; i++) 
{ 

partlnit = expectedScore(avallnit,bva!Init,cvallnit,itemRan~e, estPt[1] , twoPL, 

threePL); 

partTgt = expectedScore(avalTgt,bvalTgt,cvalTgt,itemRa~ge, 
estPt[1], twoPL, 

threePL); 

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 estPt[MAXTHET AS]; 
double trueScore=O· 

' int i; 

/* 
** Initialize everything 
*! 
memset( estPt,O,sizeof( est Pt)); 
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memset(aval,0,sizeof(aval)); 
memset(bval,0,sizeof(bval)); 
memset(cval,0,sizeof(bval)); 
I * 
* * Read in item parameter estimates 
*/ 

myltems = fopen(itemEstFile, "r"); 
for (i=O; i<numltems; i++) 
{ 

fscant{myltems, "¾f¾f¾f'', &aval[i], &bval[i], &cval[i]); 
} 
fclo se(myitems); 

I* 
** Read in theta points which scores are being estimated for 
*! 

myThetas = fopen(thetaPtFile, "r"); 
for (i=O; i<numThetas; i++) 
{ 

fscanf(myThetas, "¾f'', &estPt[i]); 
} 
folose(myThetas) ; 

I* 
** 
*! 

Prep the true score output file for values 

myTrue = fopen(truePtFile, "w"); 

for (i=O; i<numThetas; i++) 
{ 

trueScore = expectedScore(aval,bval,cval,itemRange, 
estPt[i],twoPL, 

threePL); 

} 

fprintt{myTrue, "¾t\n", trueScore); 
} 
I* Close true score file * / 
fclose(myTrue); 
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/**** . . . . ***********************/ 
'*** *************************************¥¥ 

I* Th t' II · I h' h · eeded in * I * e O owmg routine creates the batch fi e w ic is 11 

I o rder t ·h */ 
/** * o runt e equate program . *******************/ 

. ·**********************************************¥ 
void mak E . · e quate( char *eqtFile, 

char *initCmnltems, 

FILE *eqtPtr; 

char *tgtCmnltems, 
char *outCmnltems, 
char *initThetas, 
char *outThetas, 
int numCommon, 
int twoPL) 

eqtPtr = fopen( eqtFile, "w"); 
fprintf(eqtPtr, "¾s\n", "SEE OF EQUATING STUDY"); /* name_ oft~st run */ 
fprintf(eqtPtr, "¾d\n", GPOINTS); /*#of scale pomts I 

_ fprintf(eqtPtr, "¾c\n", 'D'); /* 
dichotomous model */ 

if (two PL) /* 2 or 
J PL model */ 

fprintf{eqtPtr, "¾c\n", '2'); 
else 

fprintf(eqtPtr, "¾c\n", '3'); 
fprintf(eqtPtr, "¾s\n", initCmnltems); 
if (twoPL) 

fo rmat of file */ 

*/ 

fprintf(eqtPtr, "¾s\n", "(2FI2.6)"); 
else 

fprintf(eqtPtr, "¾s\n", "(3F12.6)"); 
fprintf(eqtPtr, "¾d\n", numCommon); 

fprintf(eqtPtr, "¾c\n", 'L'); 
model */ 

fprintf(eqtPtr, "¾s\n", tgtCmnltems); 
if (twoPL) 

format of file */ 
fprintf( eqtPtr, "(2F 12.6)\n"); 

else 
, _ fprintf(eqtPtr, "(3FI2 .6)\n"); 
fprmtf( eqtPtr, "¾d\n", numCommon); 

/* from items file */ 
/* 

I* # of common items 

/* logistic 

/* target items file * / 
/* 

I* # of common items 



*! 

m o d e l 

*! 

fprintf{eqtPtr "¾ c\n" 'L') · 
*! ' ' ' 

~printf(eqtPtr, "¾s\n" , outCmnltems); 
fprintt{eqtPtr "¾ c\n" 'Y') · 

' ' ' 

tpr!ntf{ eqtPtr, "¾s\n" , initThetas ); 

!?r'.ntf(eqtPtr, ::¾s\n" , "(FI0.6)")i . 
pr'.ntf( eqtPtr, ¾d\n" , numExammees); 

fpr'.ntf(eqtPtr, "¾s\n" , outThetas); 
fpnntf(eqtPtr "¾c\n" 'Y') · 
fi . ' ' ' pnntf(eqtPtr "1-¾d:\n" numCommon) · 
f . ' ' ' pnntf(eqtPtr "1-¾ d:\n" numCommon)· 
* I ' ' ' 

fcl ose( eqtPtr) ; 
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/* logistic 

/* converted items * I 
/* LOOK UPI 

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

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

/* formatting */ 

/* same 



I * 
* * 
** 

* * 

* * 
* * 
* * 
* * 
* I 

File Name 
C reated: 
Author: 

Description: 

stderr.cpp 
ol/98 
Gary Kaskowitz . . 
Department of Measurement, Stat1st1cs 

and Evaluation 
University of Maryland 

This routine computes the standard error ~etween 
the values in two different mput files. 

# include "defs.h" 

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

double stdErr(char *abilsFile char *estimsFile) 
f ' 

FILE *abils *estims· 
float thetas[numExa~inees], thetaHats[numExaminees] ; 
double diff=O tota!Diff=O error=O, totError=O; 

' ' 
int j ; 

abils = fopen(abilsFile, "r"); 
estims = fopen(estimsFi le, "r"); 

for G=O; j<numExaminees; j++) 
{ 

fscanf(abils, "¾f', &thetas[j]); 
fsca11t{ estims, "¾f', &thetaHats[j]); 

} 
fclose(abils); 
fclose( estims ); 

for (j=O; j<numExaminees; j++) 
{ 

diff = thetas[j] - thetaHats[j]; 
tota1Diff = total Di ff + diff*diff 

' 
} 
totError = tota1Diff/numExaminees· 

' 
error = sq11(totError); 

179 



} 
return( error); 

double Dvalue(char *trueFile I char *trueFile2) 
f ' 
\ 

} 

FILE *file I, *file2; 
float true 1 [numExaminees], true2[numExaminees]; 
double diff=O, tota!Diff=O, error=O, totError=O; 
int j ; 

file l = fopen(trueFile I, "r"); 
file2 = fopen(trueFile2, "r"); 

for (j=O; j<numExaminees; j++) 
{ 

} 

fscanf( file I, "¾f' , &true 1 [i]); 
fscant(file2, "¾t" , &true2[i]); 

fclose(fi le I); 
fclose( file2); 

for (j=O; j<numExaminees; j++) 
{ 

diff = true I [i] - true2[i]; 
totalDitf = totalDiff + sqrt(diff*diff); 

} 
return(totalDifl); 
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I* 
** 
** 
** 
** 
** 
** 
** 
** 
** 
*/ 

File Name· 
Created· . 
Author:. 

Description: 

stripEquate.cpp 

Ol/98 
Gary Kaskowitz 
Department of Measurement, Statistics 

and Evaluation 
University of Maryland 

This program strips the A, K and F values out 
of an EQUATE program output file. 

#' includ 
#include <stdio.h> 
#' e < inc\uct stdlib.h> 

e <st · nng.h> 
V . 

01d st . npEquat ( I e c 1ar *inputFile, 
char *outputFile, 
char *aval, 

\ char *kval, 
char *fval) 

cha · r mput[80]· 
char 1· ' me 1 [80] · 
cha 1· , c r _me2[80l 
har Jtmk ' /*char a l r[2o], junk2[20], junk3[20]; 

va ZO], kval[20] , fval[ZO] ;*/ 

FILE* int notFmyPtr, *myOut; 
ound = o· , 

I*. m· . it1alize t _. . rnemset( 5 1 mgs pnor to parsing */ 
memset(l1?put,O,sizeof(input)); 
memset(lin ' ,s'.zeoftline 1) ); mel o · 

e2,o,s1zeof(line2)); 

myPtr === fo . fgets(· pen(mputFile "r")· mp t , ' 
While u ' 80, myPtr); ( ((Strncmp(input, " METRIC TRANS", !3))) 

ire tgets(inpu t, 80, my ptr )~~ N1JLL) 

notFound ~ I /* line never round '/ 
, 
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} 

break; 
} 

} 

if ( 1notFound) /* go ahead and read next two lines*/ 
{ 

} 
I* 

fscant{myPtr, "¾s ¾s ¾s ¾s", junk I, aval, junk2, kval); 
fscanf(myPtr, "¾s %s %s %s", junk I, junk2, junk3, fval); 

* * Output A, K and F to our output fi le for future analysis 
*I 
myOut = fopen(outputFile, "a"); 
fprintf(myOut, "%s\t%s\t%s\n", aval, kval, fva l); 
fc lose(myOut); 
fclose(myPtr); 
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