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APPENDIX F 

NCDIF Values –Seven Decimal Places 

MH parameter for these 29 conditions corresponded to moderate DIF (Category B), 
whereas the NCDIF parameter value for these conditions is very small, < .001.  

Condition a b c 

NCDIF 
MODERATE 

CATEGORY B 

NCDIF 
LARGE 

CATEGORY C 
1 N/A -3 N/A 0.0003753 0.0008445 
11 N/A 3 N/A 0.0002015 0.0004534 
44 0.75 3 N/A 0.0002423 0.0005452 
45 0.95 -3 N/A 0.0001157 0.0002604 
55 0.95 3 N/A 0.0000935 0.0002104 
56 1.25 -3 N/A 0.0000495 0.0001115 
65 1.25 2 N/A 0.0003307 0.0007441 
66 1.25 3 N/A 0.0000221 0.0000497 
67 1.5 -3 N/A 0.0000276 0.0000622 
76 1.5 2 N/A 0.0002183 0.0004912 
77 1.5 3 N/A 0.0000105 0.0000236 
78 1.75 -3 N/A 0.0000180 0.0000406 
79 1.75 -2 N/A 0.0002665 0.0005997 
86 1.75 1.5 N/A 0.0004790 0.0010778 
87 1.75 2 N/A 0.0001394 0.0003137 
88 1.75 3 N/A 0.0000052 0.0000117 
89 2 -3 N/A 0.0000035 0.0000080 
90 2 -2 N/A 0.0002349 0.0005287 
97 2 1.5 N/A 0.0003256 0.0007326 
98 2 2 N/A 0.0000934 0.0002102 
99 2 3 N/A 0.0000029 0.0000065 

122 0.75 -3 0.2 0.0002606 0.0005864 
133 0.95 -3 0.2 0.0000740 0.0001666 
144 1.25 -3 0.2 0.0000317 0.0000714 
155 1.5 -3 0.2 0.0000177 0.0000398 
166 1.75 -3 0.2 0.0000115 0.0000259 
167 1.75 -2 0.2 0.0001706 0.0003838 
177 2 -3 0.2 0.0000023 0.0000051 
178 2 -2 0.2 0.0001503 0.0003383 
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Appendix G 
NO IMPACT CONSTANTS 
 
Linear Constants Relating - SIBTEST = (MH / K) 

Model  1PL  2PL  2PL  2PL  2PL  2PL  2PL  2PL  2PL 

Discrimination     0.30  0.50  0.75  0.95  1.25  1.50  1.75  2.00 

Difficulty                            

‐3  19  11  13  16  19  24  27  30  31 

‐2  16  10  11  13  15  19  22  24  26 

‐1.5  14  10  12  12  14  15  18  20  23 

‐1  13  10  11  12  13  16  18  20  22 

‐0.5  13  10  11  11  13  15  16  18  20 

0  12  10  12  14  16  19  22  24  27 

0.5  12  10  12  15  16  21  23  N/A  N/A 

1  12  12  13  20  26  36  45  N/A  N/A 

Model  3PL  3PL  3PL  3PL  3PL  3PL  3PL  3PL 
Discrimination  0.30  0.50  0.75  0.95  1.25  1.50  1.75  2.00 
Difficulty                         

‐3  12  15  16  18  21  23  23  24 

‐2  10  11  12  13  13  11  15  15 

‐1.5  10  11  11  12  12  13  13  13 

‐1  10  10  11  11  11  11  11  11 

‐0.5  10  10  10  11  11  11  11  11 

0  10  10  11  11  12  12  12  12 
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APPENDIX H 

Example – DFIT8 Output without a DIF Category or Power 
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Example – DFIT Output with a DIF Category and Power 
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APPENDIX I 

Monte Carlo Simulation - SAS Programs  

/********************************************************************** 
 * Programmer: Keith D. Wright 
 * Date: 3/16/2011 
 * Georgia State University 
 * Dissertation: Improvements For Differential Functioning of Item  
 * & Tests (DFIT): Investigating The Addition of Reporting An Effect  
 * Size Measure and Power 
 * 
 * This is the main program which automates the Monte Carlo simulation  
 * study. 
 * This program was part of IRTGEN, Whittaker, Fitzpatrick, Williams,  
 * and Dodd (2003), with significant modifications for this study. 
 * 
 * The program reads in several reference group files containing item  
 * parameters for 61 test items.  For each file, IRTGEN is invoked with  
 * the file, where random response data (1s & Os) are created for 1000  
 * examinees. 
 * 
 * The program then reads in focal group files containing item  
 * parameters for the 61 test items.  For each file, IRTGEN is  
 * invoked with the file, where random response data (1s & Os) are    
 * created for 1000 examinees. 
 * 
 * IRTGEN is invoked again with the merge flag set to 1, which will  
 * cause IRTGEN to merge the response data file for the reference  
 * group examinees and focal group examinees into one file. This will   
 * result into numerous Mantel-Haenszel files being created for  
 * analysis purposes. 
 * 
/********************************************************************** 
%macro simtimes(simnum);  
/* Used to control the number of replications for the Monte Carlo 
study. */ 
%DO s=1 %to &simnum; 
options nonotes nosource nosource2 errors=0; 
 
%macro reffactors; 

FILENAME IO 'C:\Documents andSettings\SPR2011\Dissertation_Sftw'; 
%INCLUDE IO(IRTGEN); 
%do i=80 %to 110; 
%IF (&i=80)or(&i=82)or(&i=84)or(&i=86)or(&i=88)%THEN %DO; 

%do j=1 %to 40; 
%if &s=1 %then %do; 
DATA L1&i&j; 
INFILE IO(ref&i&j);             
INPUT A B C; 
%IRTGEN(DATA=L1&i&j, OUT=REFOUT&i&j, NI=61, NE=1000, GRP=0, 
MERGE=0, thetaflag1=&s, thetaflag2=1); 
%end; 
%else %if &s^=1 %then %do; 
%IRTGEN(DATA=L1&i&j, OUT=REFOUT&i&j, NI=61, NE=1000, GRP=0, 
MERGE=0, thetaflag1=&s, thetaflag2=1); 
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%end; 
%end; 

%END; 
%ELSE %IF (&i=81)or(&i=85)or(&i=89)or(&i=93)or(&i=97)or 
(&i=100)or(&i=103)or(&i=106)or(&i=109)%THEN %DO; 

%do j=1 %to 60; 
%if &s=1 %then %do; 
DATA L1&i&j; 
INFILE IO(ref&i&j);             
INPUT A B C; 
%IRTGEN(DATA=L1&i&j, OUT=REFOUT&i&j, NI=61, NE=1000, 
GRP=0, MERGE=0, thetaflag1=&s, thetaflag2=1); 
%end; 
%else %if &s^=1 %then %do; 
%IRTGEN(DATA=L1&i&j, OUT=REFOUT&i&j, NI=61, NE=1000, 
GRP=0, MERGE=0, thetaflag1=&s, thetaflag2=1); 
%end; 

%end; 
%END; 
%ELSE %IF (&i=83)or(&i=87)or(&i=91)or(&i=95)%THEN %DO; 

%do j=1 %to 20; 
%if &s=1 %then %do; 
DATA L1&i&j; 
INFILE IO(ref&i&j);             
INPUT A B C; 
%IRTGEN(DATA=L1&i&j, OUT=REFOUT&i&j, NI=61, NE=1000, 
GRP=0, MERGE=0, thetaflag1=&s, thetaflag2=1); 
%end; 
%else %if &s^=1 %then %do; 
%IRTGEN(DATA=L1&i&j, OUT=REFOUT&i&j, NI=61, NE=1000, 
GRP=0, MERGE=0, thetaflag1=&s, thetaflag2=1); 
%end; 

%end; 
%END; 

%end; 
  
%mend reffactors; /* Ending Macro reffactors */ 
%reffactors; /* Invoke the Macro reffactors */ 
   
 
/* Macro for creating the focal group random response data */ 
%macro focalfiles; 
FILENAME IO 'C:\Documents and Settings\SPR2011\Dissertation_Sftw'; 
%INCLUDE IO(IRTGEN); 
%do i=80 %to 110; 
%IF 
(&i=80)or(&i=82)or(&i=84)or(&i=86)or(&i=88)or(&i=90)or(&i=92)or(&i=94)o
r(&i=96)or(&i=98)or(&i=99)or(&i=101)or(&i=102)or(&i=104)or(&i=105)or(&i
=107)or(&i=108)or(&i=110)%THEN %DO; 

%do j=1 %to 40; 
%if &s=1 %then %do; 
DATA L2&i&j; 
INFILE IO(focal&i&j);             
INPUT A B C;  
%IRTGEN(DATA=L2&i&j, OUT=OUT&i&j, NI=61, NE=1000, GRP=1, MERGE=0, 
thetaflag1=&s, thetaflag2=1); 
%end; 
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%else %if &s^=1 %then %do; 
%IRTGEN(DATA=L2&i&j, OUT=OUT&i&j, NI=61, NE=1000, GRP=1, MERGE=0, 
thetaflag1=&s, thetaflag2=1); 
%end; 

%end; 
%END; 
%ELSE %IF 
(&i=81)or(&i=85)or(&i=89)or(&i=93)or(&i=97)or(&i=100)or(&i=103)or(&i=10
6)or(&i=109)%THEN %DO; 

%do j=1 %to 60; 
%if &s=1 %then %do; 
DATA L2&i&j; 
INFILE IO(focal&i&j);             
INPUT A B C;  
%IRTGEN(DATA=L2&i&j, OUT=OUT&i&j, NI=61, NE=1000, GRP=1, MERGE=0, 
thetaflag1=&s, thetaflag2=1); 
%end; 
%else %if &s^=1 %then %do; 
%IRTGEN(DATA=L2&i&j, OUT=OUT&i&j, NI=61, NE=1000, GRP=1, MERGE=0, 
thetaflag1=&s, thetaflag2=1); 
%end; 

%end; 
%END; 
%ELSE %IF (&i=83)or(&i=87)or(&i=91)or(&i=95)%THEN %DO; 

%do j=1 %to 20; 
%if &s=1 %then %do; 
DATA L2&i&j; 
INFILE IO(focal&i&j);             
INPUT A B C;  
%IRTGEN(DATA=L2&i&j, OUT=OUT&i&j, NI=61, NE=1000, GRP=1, MERGE=0, 
thetaflag1=&s, thetaflag2=1); 
%end; 
%else %if &s^=1 %then %do; 
%IRTGEN(DATA=L2&i&j, OUT=OUT&i&j, NI=61, NE=1000, GRP=1, MERGE=0, 
thetaflag1=&s, thetaflag2=1); 
%end; 

%end; 
%END; 
%end; 
/* This statement invokes IRTGEN so that the reference group */  
/* and focal group response data s merged together for the Mantel-
Haenszel*/ /* analysis */ 
%IRTGEN(DATA=L28040, OUT=OUT200, NI=61, NE=1000, GRP=1, MERGE=1, 
thetaflag1=&s, thetaflag2=1); 
 
 
%mend focalfiles; /* Ending Macro focalfiles */ 
%focalfiles; /* Invoke the Macro focalfiles */ 
 
 
/* The next section of code is for the Mantel-Haenszel analysis */ 
%macro mhdif(num); 
 
%do i=80 %to 110; 
%IF 
(&i=80)or(&i=82)or(&i=84)or(&i=86)or(&i=88)or(&i=90)or(&i=92)or(&i=94)o
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r(&i=96)or(&i=98)or(&i=99)or(&i=101)or(&i=102)or(&i=104)or(&i=105)or(&i
=107)or(&i=108)or(&i=110)%THEN %DO; 

%do j=1 %to 40; 
%do k=61 %to &num; 
DATA look4dif; 
infile "C:\Documents and Settings\mh&i&j..dat"; 
input group item1-item61; 
score = sum(of item1-item61); 
RUN; 

 
    

PROC RANK data=look4dif out=Ability_Groups groups=5; 
var score; 
ranks stratum; 
   
 
PROC FREQ Data=Ability_Groups noprint; 
Tables stratum*group*item&k/CMH norow nocol nopercent; 
 
%IF &k = 61 %THEN %DO; 
output out= out&i&j&k CMH; /*Creating the DIF tables */ 
%END; 
 
RUN; 
 
%IF (&k = 61) and (&s = 1 or &s = 25 or &s = 50 or &s = 100 or &s 
= 150 or &s = 200 or &s = 250 or &s = 400 or &s = 500) %THEN %DO; 
%put &i&j&k&s; /* Only used to track the place in the simulation 
study */ 
%END; 
%end; 
%end; 
%END; 
%ELSE %IF 
(&i=81)or(&i=85)or(&i=89)or(&i=93)or(&i=97)or(&i=100)or(&i=103)or
(&i=106)or(&i=109)%THEN %DO; 
%do j=1 %to 60; 
%do k=61 %to &num; 
DATA look4dif; 
infile "C:\Documents and Settings\mh&i&j..dat"; 
input group item1-item61; 
score = sum(of item1-item61); 
RUN; 
 
    
PROC RANK data=look4dif out=Ability_Groups groups=5; 
var score; 
ranks stratum; 
   
 
PROC FREQ Data=Ability_Groups noprint; 
Tables stratum*group*item&k/CMH norow nocol nopercent; 
 
%IF &k = 61 %THEN %DO; 
output out= out&i&j&k CMH; /*Creating the MH DIF tables */ 
%END; 
 



129 

 
 

RUN; 
 
%IF (&k = 61) and (&s = 1 or &s = 25 or &s = 50 or &s = 100 or &s 
= 150 or &s = 200 or &s = 250 or &s = 400 or &s = 500) %THEN %DO; 
%put &i&j&k&s; /* Only used to track the place in the simulation 
study */ 
%END; 
%end; 

%end; 
%END; 
%ELSE %IF (&i=83)or(&i=87)or(&i=91)or(&i=95)%THEN %DO; 

%do j=1 %to 20; 
%do k=61 %to &num; 
DATA look4dif; 
infile "C:\Documents and Settings\mh&i&j..dat"; 
input group item1-item61; 
score = sum(of item1-item61); 
RUN; 
 
    
PROC RANK data=look4dif out=Ability_Groups groups=5; 
var score; 
ranks stratum; 
   
 
PROC FREQ Data=Ability_Groups noprint; 
Tables stratum*group*item&k/CMH norow nocol nopercent; 
 
%IF &k = 61 %THEN %DO; 
output out= out&i&j&k CMH; /*Creating the DIF tables */ 
%END; 
 
RUN; 
 
%IF (&k = 61) and (&s = 1 or &s = 25 or &s = 50 or &s = 100 or &s 
= 150 or &s = 200 or &s = 250 or &s = 400 or &s = 500) %THEN %DO; 
%put &i&j&k&s; /* Only used to track the place in the simulation 
study */ 
%END; 
%end; 
%end; 
%END; 
%end; 

 
/* Formatting the DIF output for analysis purposes */ 
data all&s (RENAME=(_MHOR_=md P_CMHRMS=mh_pvalue));  
set  
%do i = 80 %to 110; 
%IF 
(&i=80)or(&i=82)or(&i=84)or(&i=86)or(&i=88)or(&i=90)or(&i=92)or(&i=94)o
r(&i=96)or(&i=98)or(&i=99)or(&i=101)or(&i=102)or(&i=104)or(&i=105)or(&i
=107)or(&i=108)or(&i=110)%THEN %DO; 
%do j = 1 %to 40; 
out&i&j&num 
%end; 
%END; 
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%ELSE %IF 
(&i=81)or(&i=85)or(&i=89)or(&i=93)or(&i=97)or(&i=100)or(&i=103)or(&i=10
6)or(&i=109)%THEN %DO; 
%do j = 1 %to 60; 
out&i&j&num 
%end; 
%END; 
%ELSE %IF (&i=83)or(&i=87)or(&i=91)or(&i=95)%THEN %DO; 
%do j = 1 %to 20; 
out&i&j&num 
%end; 
%END; 
%end; 
; 
run; 
 
 
/* Determine the size of DIF based on Mantel-Haenszel */ 
/* effect size guidelines */ 
DATA final&s; set all&s;  
const = -2.3529;  
mhd=const*(log(md));  
 
/* Used for Type I and Type II analysis */ 
if mh_pvalue > .05 then pvalue=0;else pvalue = 1; 
 
 
/* Specifying which variables to keep from the MH analysis */ 
keep md const mhd pvalue; 
RUN; /* End determining the size of DIF */ 
 
/* Capture the results */ 
%IF &s = 100 %THEN %DO; 
 DATA results;  
 merge  
 %do n = 1 %to 100; 
 final&n(rename = (mhd = run&n) drop=md const pvalue) 
 %end; 
 ; 
 RUN; 
 data _null_; set results; 
 file 'C:\Documents and Settings\output\resultsout100.txt'; 
 put run1-run100; 
 RUN; 
 
 /* First Set of Files */ 
 DATA resultsout1; set results;  
 file "C:\Documents and Settings\output\output\resultsout100.dat"; 
 put run1-run100;  
 RUN; 
 DATA resultsout1; 

INFILE "C:\Documents and 
Settings\output\output\resultsout100.dat"; 

  INPUT run1-run100; 
 RUN; 
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 PROC EXPORT DATA=resultsout1 
 OUTFILE="C:\Documents and  

Settings\output\output\resultsout100.xls"; 
 RUN; 
 
   
 DATA power;  
 merge  
 %do n = 1 %to 100; 
 final&n(rename = (pvalue = run&n) drop=md const mhd) 
 %end; 
 ; 
 RUN; 
 data _null_; set power; 
 file 'C:\Documents and Settings\output\output\powerout100.txt'; 
 put run1-run100; 
 RUN; 
 
 /* First Set of Files */ 
 DATA powerout1; set power;  
 file "C:\Documents and Settings\output\output\power100.dat"; 
 put run1-run100; 
 RUN; 
 DATA powerout1; 
   INFILE "C:\Documents and Settings\output\output\power100.dat"; 
  INPUT run1-run100; 
 RUN; 
 PROC EXPORT DATA=powerout1 
 OUTFILE="C:\Documents and Settings\output\output\power100.xls"; 
 RUN; 
%END; 
 
 
%mend; /* Ending Macro mhdif */ 
%mhdif(61); /* Invoke the Macro mhdif */ 
 
 
%END; /* Ending TOP do loop, where the number of replications is 
running */ 
%mend;/* Ending Macro simtimes */ 
 
/* Used to control the number of replications for the Monte Carlo 
study. */ 
%simtimes(100);  
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/********************************************************************** 
 * Programmer: Keith D. Wright 
 * Date: 3/16/2011 
 * Georgia State University 
 * 
 * The majority of this program was taken from IRTGEN and modified 
 * for the purposes of this dissertation 
 * (Whittaker, Fitzpatrick, Williams, & Dodd (2003). 
/********************************************************************** 
 
 
%LET DIST='NORMAL'; 
%LET SEED=34561; 
 
 
%MACRO IRTGEN(DATA=_LAST_, OUT=GEN, NI=, NE=, GRP=, MERGE=, 
thetaflag1=, thetaflag2=); 
 
    %MACRO L3GEN; 
       GROUP = 0;    
/* Used to control reference versus focal group files */ 
    %IF &GRP = 1 %THEN %do;   
/* Reference group ID will be 0 and focal group ID 1 */ 
     GROUP = 1;               
/* This ordering is necessary for accurate MH analysis */ 
    %end; 
 
    P=C+(1-C)*(1/(1+exp(-1.7*A*(THETA-B)))); 
 
/* The next four lines are key for an accurate MH analysis.  
/* MH analysis wants the correct response to be in the first  
/* column of PROC FREQ, therefore, a lower number will be assign,  
/* (i.e. 7) for a correct response. If the traditional coding of 0 for  
/* incorrect and 1 for correct is used, the MH analysis will be   
/* backwards generating DIF favoring focal versus reference. The number  
/* 9 is used to represent an incorrect response, typically 0 is used.  
 
    IF P GE RANUNI(-1) THEN R(J)=7;  

/* Results into a correct response if probability is */ 
/* greater */ 

    ELSE R(J)=9;                     
/* than a randomly generated probability else incorrect*/ 

 
    %MEND L3GEN; 
 
    %LET FLAG=0; 
    %LET MDL=L3GEN; 
    %IF %LENGTH(&NI)=0 OR &NI=0 %THEN %DO; 
    %PUT; 
    %PUT ***** ERROR ***** YOU MUST SPECIFY NUMBER OF ITEMS *****; 
    %PUT; 
    %LET FLAG=1; 
 %END; 
    %IF %LENGTH(&NE)=0 OR &NE=0 %THEN %DO; 
    %PUT; 
    %PUT ***** ERROR ***** YOU MUST SPECIFY NUMBER OF EXAMINEES 
*****; 
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    %PUT; 
    %LET FLAG=1; 
 %END; 
 
    %IF &FLAG=0 %THEN %DO; 
        DATA THETA; 
     KEEP THETA; 
     CALL STREAMINIT(&SEED+&thetaflag1); 
      DO I=1 TO &NE; 
         IF &GRP=1 THEN 
   THETA=RAND(&DIST);  
                 /*THETA=-1+1*RAND(&DIST);*/ /* Impact Case */ 
         ELSE THETA=RAND(&DIST); 
              OUTPUT; 
         END; 
        RUN;  
 
  DATA &OUT; 
           KEEP GROUP THETA R1-R&NI; 
           ARRAY R(*) R1-R&NI;  
           SET THETA;   
           DO J=1 TO &NI; 
            SET &DATA POINT=J; %&MDL; 
           END; 
        RUN; 
 
/* These next statements are for merging the response data of the */ 
/* reference and focal group */ 
    %IF &MERGE = 1 %THEN %DO; 
       %do i=80 %to 110; 
   %IF 
(&i=80)or(&i=82)or(&i=84)or(&i=86)or(&i=88)or(&i=90)or(&i=92)or(&i=94)o
r(&i=96)or(&i=98)or(&i=99)or(&i=101)or(&i=102)or(&i=104)or(&i=105)or(&i
=107)or(&i=108)or(&i=110)%THEN %DO; 
    %do j=1 %to 40; 
       DATA merge&i&j; set refout&i&j out&i&j; 
       RUN; 
   /* Output the merge files for the MH Analysis */ 
       DATA mh&i&j; SET merge&i&j; 
    file "C:\Documents and Settings\mh&i&j..dat"; 
    put GROUP R1-R61; 
          RUN; 
    %end; /* End 1 - 40 loop */ 
   %END; 
   %ELSE %IF 
(&i=81)or(&i=85)or(&i=89)or(&i=93)or(&i=97)or(&i=100)or(&i=103)or(&i=10
6)or(&i=109)%THEN %DO; 
    %do j=1 %to 60; 
       DATA merge&i&j; set refout&i&j out&i&j; 
       RUN; 
   /* Output the merge files for the MH Analysis */ 
       DATA mh&i&j; SET merge&i&j; 
    file "C:\Documents and Settings\mh&i&j..dat"; 
    put GROUP R1-R61; 
          RUN; 
    %end; /* End 1 - 60 loop */ 
   %END; 
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   %ELSE %IF (&i=83)or(&i=87)or(&i=91)or(&i=95)%THEN 
%DO; 
    %do j=1 %to 20; 
       DATA merge&i&j; set refout&i&j out&i&j; 
       RUN; 
   /* Output the merge files for the MH Analysis */ 
       DATA mh&i&j; SET merge&i&j; 
    file "C:\Documents and Settings\mh&i&j..dat"; 
    put GROUP R1-R61; 
          RUN; 
    %end; /* End 1 - 20 loop */ 
   %END; 
     
  %END; /* End 80 - 96 loop */ 
 
  /* Code necessary to get Thetas for NCDIF calculations */ 
   %IF (&thetaflag1 = 85) AND (&thetaflag2 = 1) %THEN 
%DO; 
    DATA getthetas;  
     merge  
     %do i=80 %to 80; 
      out&i (drop=GROUP R1-R61); 
     %end; 
    RUN; 
 
    PROC EXPORT DATA=getthetas 
    OUTFILE="C:\output\thetasout.xls"; 
    RUN; 
     
   %END; 
    
   %END; /* End MERGE */ 
 
    %END; /* End IF FLAG = 0 */ 
  
%MEND IRTGEN; 
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APPENDIX J 

Monte Carlo Simulation - SAS Program Integrating SIBTEST  

/********************************************************************** 
 * Programmer: Keith D. Wright 
 * Date: 3/16/2011 
 * Georgia State University 
 * 
 * Only a portion of the SIBTEST code is included.  This code was added 
 * specifically for the Monte Carlo study for SIBTEST’s estimation. 
 * This code demonstrates how to automate SIBTEST. 
/********************************************************************** 
%IF(&i=80)or(&i=82)or(&i=84)or(&i=86)or(&i=88) %THEN %DO; 
   %do j=1 %to 40; 
    proc iml;  
    FILENAME OUT 'C:\Program Files\sibtest\sib.in'; 
    FILE OUT; 
    PUT @1 '61'/ 
    @1 "C:\SIBTEST\refresp&i..dat"/ 
    @1 "C:\SIBTEST\focresp&i&j..dat"/ 
    @1 '1'/ 
    @1 '"C:\Documents and Settings\SIB.txt"'/ 
     @1 '20'/  
     @1 '1'/  
     @1 '0'/  
     @1 '1' // 
     @1 '1'/  
     @1 '61'/  
        @1 '''f'''/ 
        @1 '60'/ 
     @1 '1  2  3  4  5'/  
     @1 '6  7  8  9  10'/  
     @1 '11  12  13  14  15'/  
     @1 '16  17  18  19  20'/ 
     @1 '21  22  23  24  25'/  
     @1 '26  27  28  29  30'/  
     @1 '31  32  33  34  35'/  
    @1 '36  37  38  39  40'/  
     @1 '41  42  43  44  45'/  
     @1 '46  47  48  49  50'/  
    @1 '51  52  53  54  55'/  
     @1 '56  57  58  59  60'/  
     @1 '0.2';  
    CLOSEFILE OUT; 
    start system(command); 
     call push(" x '",command,"'; resume;"); 
     pause; 
     finish; 
     run system('c:\SIBTEST\auto_commands'); 
    quit; 
 
    data sib&i&j; 
    INFILE 'C:\Documents and  

Settings\Desktop\SIB.txt'; 
    *Move 81 lines to retrieve sibtest statistic; 
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    INPUT 
   ///////////////////////////////////////////////// 
    /////////////////////////////// 
    sibtest 31-36  pvalue 47-52; 
    if pvalue > .05 then pvalue=0;else pvalue = 1; 
    RUN; 
    %end; 
%END; 
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APPENDIX K 

DIFCUT – Added Effect Size, Power, P-VAL., and Modified Output (see Appendix H) 

/*******************************************************************/ 
 *  DIFCUT: A Program to determine NCDIF and DTF cutoff scores  
 *  
 *  Nanda, A. O., Oshima, T. C., & Gagné, P. (2006).       
 *     
 *  Modified 2/27/2011 – K. D. Wright  
 * (Added Effect Size, Power, P-VALUE, and Modified Output)  
 *    
 *  DIFCUT: A SAS/IML Program for Conducting Significance Tests for  
 *       Differential Functioning of Items and Tests (DFIT)  
 *          [Computer software].   
 *  Atlanta, GA: Georgia State University.    
 *            
 *  4 input files (focal.cov, focal.sco, reference.cov, link.lin)   
 *  Default number of replications = 1000       
/*********************************************************************/ 
 
options formdlim=' '; 
FILENAME IO 'C:\powerdissertation'; 
data cov; 
/*In parentheses below, user must enter the name of their focal group 
file with the .cov extension*/ 
 INFILE IO (focal.cov) missover firstobs=3; 
 input id 1-5 
   item $ 6-13 
   test $ 14-20 
   group 21 
   a 
   b 
   c 
   avar 
   abcov 
   / 
   bvar 
   accov 
   bccov 
   cvar; 
 
   asd=sqrt(avar); 
   bsd=sqrt(bvar); 
   csd=sqrt(cvar); 
 
data sco; 
/*In parentheses below, user must enter the name of their focal group 
file with the .sco extension*/ 
 INFILE IO (focal.sco) missover firstobs=3;   
 input group 
   id $ 
   / 
   resp 1-6 
   calib 7-7 
   subtest $ 8-15 
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   attempt 16-20 
   correct 21-25 
   percent 26-35 
   theta 36-47 
   stderr 48-59 
   stdunest 60-60 
   grpprob 61-70 
   margprob 71-80; 
 
data covref; 
/*In parentheses below, user must enter the name of their reference 
group file with the .cov extension*/ 
 INFILE IO (reference.cov) missover firstobs=3; 
 input id 1-5 
   item $ 6-13 
   test $ 14-20 
   group 21 
   a 
   b 
   c 
   avar 
   abcov 
   / 
   bvar 
   accov 
   bccov 
   cvar; 
 
   asd=sqrt(avar); 
   bsd=sqrt(bvar); 
   csd=sqrt(cvar); 
data iplink; 
 INFILE IO (dissertationpwr.lin) missover; 
 input / 
   variable 
   alpha 
   beta; 
 
proc print data=iplink noobs; 
 var alpha beta; 
title3 'Linking Coefficients from TCC Method'; 
 
 
 
 
/*Creating data sets to call into IML*/ 
data orig (keep = a b c abcov accov bccov asd bsd csd); set cov; 
data theta (keep = theta stderr); set sco; 
data ref (keep = a b c abcov accov bccov asd bsd csd); set covref; 
data link (keep = alpha beta); set iplink; 
 
proc iml; 
**Creates a matrix with original focus group item parameter 
information**; 
use orig; 
read all into matorig; 
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**Creates a matrix with original focus group theta values and standard 
error**; 
use theta; 
read all into mattheta; 
**Creates a matrix with original reference group item parameter 
information**; 
use ref; 
read all into matref; 
**Creates a matrix with alpha and beta linking coefficients**; 
use link; 
read all into matlink; 
 
**Values/Matrices to be used later**; 
seeds={123456 234567 345678 456789 567890 678901}; 
items=nrow(matorig); 
n=nrow(mattheta); 
reps=1000; 
ncdifmat=repeat(0,reps,items); 
dtfmat=repeat(0,reps,1); 
fnor=repeat(0,3,items); 
rnor=repeat(0,3,items); 
fnort=repeat(0,3,items); 
rnort=repeat(0,3,items); 
foc=repeat(0,3,items); 
ref=repeat(0,3,items); 
pfoc=repeat(0,n,items); 
pref=repeat(0,n,items); 
T=repeat(0,3,3); 
r=repeat(1,3,3); 
 
 
/***** POWER DECLARATIONS – K. D. Wright*****/ 
pwr_ncdifmat=repeat(0,reps,items); 
pwr_ref=repeat(0,3,items); 
pwr_pref=repeat(0,n,items); 
pwr_rnort=repeat(0,3,items); 
pwr_T=repeat(0,3,3); 
pwr_r=repeat(1,3,3);
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/****** EFFECT SIZES – K. D. Wright*********/ 
OnePLB=  {.000, .001, .001, .002, .003, .003, .002, .002, .001, .001, .000}; 
 
OnePLC=  {.001, .002, .002, .005, .007, .007, .005, .005, .002, .002, .001}; 
 
         /* -3, -2, -1.5  -1  -.5   0   .5    1    1.5   2   3.0 */ 
TwoPLB=  {.005 .006 .007 .009 .009 .009 .008 .007 .007 .006 .003, /*  .30 */ 
          .001 .003 .005 .007 .008 .008 .007 .006 .004 .003 .001, /*  .50 */ 
     .001 .002 .003 .005 .006 .007 .006 .004 .003 .001 .000, /*  .75 */ 
     .000 .001 .002 .004 .006 .006 .006 .003 .002 .001 .000, /*  .95 */ 
     .000 .001 .001 .002 .003 .003 .003 .003 .001 .000 .000, /* 1.25 */ 
     .000 .001 .001 .002 .003 .004 .003 .002 .001 .000 .000, /* 1.50 */ 
     .000 .000 .001 .001 .002 .004 .002 .001 .000 .000 .000, /* 1.75 */ 
     .000 .000 .001 .001 .002 .002 .002 .001 .000 .000 .000};/* 2.00 */ 
 
TwoPLC=  {.011 .014 .016 .020 .020 .020 .018 .016 .016 .014 .007, /*  .30 */ 
          .002 .007 .011 .016 .018 .018 .016 .014 .009 .007 .002, /*  .50 */ 
     .002 .005 .007 .011 .014 .016 .014 .009 .007 .002 .001, /*  .75 */ 
     .000 .002 .005 .009 .014 .014 .014 .007 .005 .002 .000, /*  .95 */ 
     .000 .002 .002 .005 .007 .007 .007 .007 .002 .001 .000, /* 1.25 */ 
     .000 .002 .002 .005 .007 .009 .007 .005 .002 .000 .000, /* 1.50 */ 
     .000 .001 .002 .002 .005 .009 .005 .002 .001 .000 .000, /* 1.75 */ 
     .000 .001 .002 .002 .005 .005 .005 .002 .001 .000 .000};/* 2.00 */ 
          
           /* -3, -2, -1.5  -1  -.5    0   .5   1    1.5    2  3.0  */ 
ThreePLB=  {.003 .007 .008 .009 .011 .010 .010 .010 .010 .010 .999, /*  .30 */ 
            .001 .003 .006 .006 .010 .010 .014 .014 .014 .999 .999, /*  .50 */ 
  .000 .001 .002 .004 .008 .009 .014 .014 .014 .999 .999, /*  .75 */ 
  .000 .001 .002 .003 .007 .011 .013 .013 .999 .999 .999, /*  .95 */ 
  .000 .001 .001 .003 .006 .009 .016 .016 .999 .999 .999, /* 1.25 */ 
  .000 .001 .001 .002 .005 .008 .017 .017 .999 .999 .999, /* 1.50 */ 
  .000 .000 .001 .001 .004 .009 .018 .999 .999 .999 .999, /* 1.75 */ 
  .000 .000 .001 .001 .004 .009 .019 .999 .999 .999 .999};/* 2.00 */ 
 
 
 
 
 
ThreePLC=  {.007 .016 .018 .020 .025 .023 .023 .023 .023 .023 .999, /*  .30 */ 
            .002 .007 .014 .014 .023 .023 .032 .032 .032 .999 .999, /*  .50 */ 
  .001 .002 .005 .009 .018 .020 .032 .032 .032 .999 .999, /*  .75 */ 
  .000 .002 .005 .007 .016 .025 .029 .029 .999 .999 .999, /*  .95 */ 
  .000 .002 .002 .007 .014 .020 .036 .036 .999 .999 .999, /* 1.25 */ 
  .000 .002 .002 .005 .011 .018 .038 .038 .999 .999 .999, /* 1.50 */ 
  .000 .000 .002 .002 .009 .020 .041 .999 .999 .999 .999, /* 1.75 */ 
  .000 .000 .002 .002 .009 .020 .043 .999 .999 .999 .999};/* 2.00 */    
 
  /* The below are the actual values simulated to produce the effect 
sizes */ 
  /* Cutoffs are programmed as associated with the BParam */ 
     /* -3,  -2,    -1.5   -1    -.5     0   .5    1    1.5   2  3.0 */ 
BParam=    {-2.5, -1.75, -1.25, -.75, -0.25, .25, .75, 1.25, 1.75, 2.5, 3}; 
 
 
  /* The below are the actual values simulated to produce the effect 
sizes */ 
  /* Cutoffs are programmed as associated with the BParam */ 
          /*.30, .50,  .75,  .95, 1.25, 1.50,  1.75, 2.00) */ 
AParam=    {.40, .625, .85, 1.10, 1.38, 1.625, 1.88, 2.00};
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** 1 Parameter Model**************************************************; 
if (matorig[:,9]=0 & matorig[:,7]=0) then do; 
 print '1-PARAMETER MODEL'; 
 do rep=1 to reps; 
  do i=1 to items; 
   do param=1 to 3; 
**Creates random normally distributed item parameters for focal and 
reference groups**; 
    fnor[param,i]=normal(seeds[1,param]*i+rep);  
    rnor[param,i]=normal(seeds[1,3+param]*i+rep); 
   end; 
  end; 
 
  do i=1 to items; 
   do param=1 to 3; 
**Changes normal matrices to have same means and standard deviations as 
originals**; 
**These will be the final simulated item parameters used to calculate 
p**; 
      
 foc[param,i]=matorig[i,param]+(matorig[i,6+param]*fnor[param,i]);  
       
ref[param,i]=matorig[i,param]+(matorig[i,6+param]*rnor[param,i]); 
    /* Keith's Dissertation */ 
   
 pwr_ref[param,i]=matref[i,param]+(matref[i,6+param]*rnor[param,i]
);  
      end; 
   end; 
   
  do theta=1 to n; 
   do i=1 to items; 
**Calculates p for each set of item parameters using thetas from 
BILOG**; 
       pfoc[theta,i]=foc[3,i]+(1-foc[3,i])* 
     ((EXP(1.7*foc[1,i]*(mattheta[theta,1]-
foc[2,i])))/ 
     (1+EXP(1.7*foc[1,i]*(mattheta[theta,1]-
foc[2,i])))); 
        pref[theta,i]=ref[3,i]+(1-ref[3,i])* 
     ((EXP(1.7*ref[1,i]*(mattheta[theta,1]-
ref[2,i])))/ 
     (1+EXP(1.7*ref[1,i]*(mattheta[theta,1]-
ref[2,i])))); 
    /* Keith's Dissertation */ 
    pwr_pref[theta,i]=pwr_ref[3,i]+(1-
pwr_ref[3,i])* 
    
 ((EXP(1.7*pwr_ref[1,i]*(mattheta[theta,1]-pwr_ref[2,i])))/ 
    
 (1+EXP(1.7*pwr_ref[1,i]*(mattheta[theta,1]-pwr_ref[2,i])))); 
     end;  
  end; 
 
  **Calculates d used in NCDIF equation**; 
  d=pfoc-pref; 
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  /* Keith's Dissertatin */ 
  pwr_d=pfoc-pwr_pref; 
 
  **Calculates NCDIF**; 
  do i = 1 to items; 
   ncdifmat[rep,i]=((sum(d[##,i])-
(((d[+,i])**2)/(n)))/(n))+((d[:,i])**2); 
   /* Keith's Dissertation */ 
   pwr_ncdifmat[rep,i]=((sum(pwr_d[##,i])-
(((pwr_d[+,i])**2)/(n)))/(n))+((pwr_d[:,i])**2); 
  end; 
 end; 
end; 
 
 
**Two Parameter Model and Three Parameter Model with a Fixed c**; 
else if (matorig[:,9]=0 & matorig[:,7]<>0) then do; 
/*else if (matorig[:,9]<>0 & matorig[:,7]<>0) then do;*/ 
 print '2 or 3-PARAMETER MODEL'; 
 do rep=1 to reps; 
  do i=1 to items; 
 **Fills r then makes T if the r matrix is positive definite**; 
   r[1,2]=matorig[i,4]/(matorig[i,7]*matorig[i,8]); 
   r[2,1]=matorig[i,4]/(matorig[i,7]*matorig[i,8]); 
   r[1,3]=0; 
   r[3,1]=0; 
   r[2,3]=0; 
   r[3,2]=0; 
   T=half(r); 
 
 
   /* Keith's Dissertation */ 
   pwr_r[1,2]=matref[i,4]/(matref[i,7]*matref[i,8]); 
   pwr_r[2,1]=matref[i,4]/(matref[i,7]*matref[i,8]); 
   pwr_r[1,3]=0; 
   pwr_r[3,1]=0; 
   pwr_r[2,3]=0; 
   pwr_r[3,2]=0; 
   pwr_T=half(pwr_r); 
      
   do param=1 to 3; 
**Creates random normally distributed item parameters for focal and 
reference groups**; 
    fnor[param,i]=normal(seeds[1,param]*i+rep);  
    rnor[param,i]=normal(seeds[1,3+param]*i+rep); 
   end; 
 
**Transforms simulated item parameters to have same covariances as 
originals**; 
   fnort[,i]=T`*fnor[,i]; 
   rnort[,i]=T`*rnor[,i]; 
   pwr_rnort[,i]=pwr_T`*rnor[,i]; 
  end; 
 
  do i=1 to items; 
   do param=1 to 3; 
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**Changes normal matrices to have same means and standard deviations as 
originals**; 
**These will be the final simulated item parameters used to calculate 
p**; 
       
foc[param,i]=matorig[i,param]+(matorig[i,6+param]*fnort[param,i]);  
       
ref[param,i]=matorig[i,param]+(matorig[i,6+param]*rnort[param,i]); 
 
    /* Keith's Dissertation */ 
   
 pwr_ref[param,i]=matref[i,param]+(matref[i,6+param]*pwr_rnort[par
am,i]); 
       end; 
     end; 
   
  do theta=1 to n; 
   do i=1 to items; 
**Calculates p for each set of item parameters using thetas from 
BILOG**; 
       pfoc[theta,i]=foc[3,i]+(1-foc[3,i])* 
     ((EXP(1.7*foc[1,i]*(mattheta[theta,1]-
foc[2,i])))/ 
     (1+EXP(1.7*foc[1,i]*(mattheta[theta,1]-
foc[2,i])))); 
        pref[theta,i]=ref[3,i]+(1-ref[3,i])* 
     ((EXP(1.7*ref[1,i]*(mattheta[theta,1]-
ref[2,i])))/ 
     (1+EXP(1.7*ref[1,i]*(mattheta[theta,1]-
ref[2,i])))); 
 
    /* Keith's Dissertation */ 
    pwr_pref[theta,i]=pwr_ref[3,i]+(1-
pwr_ref[3,i])* 
    
 ((EXP(1.7*pwr_ref[1,i]*(mattheta[theta,1]-pwr_ref[2,i])))/ 
    
 (1+EXP(1.7*pwr_ref[1,i]*(mattheta[theta,1]-pwr_ref[2,i])))); 
     end;  
  end; 
 
  **Calculates d used in NCDIF equation**; 
  d=pfoc-pref; 
 
  /* Keith's Dissertatin */ 
  pwr_d=pfoc-pwr_pref; 
    
 
  **Calculates NCDIF**; 
  do i = 1 to items; 
    ncdifmat[rep,i]=((sum(d[##,i])-
(((d[+,i])**2)/(n)))/(n))+((d[:,i])**2); 
 
   /* Keith's Dissertation */ 
   pwr_ncdifmat[rep,i]=((sum(pwr_d[##,i])-
(((pwr_d[+,i])**2)/(n)))/(n))+((pwr_d[:,i])**2); 
  end; 
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 end; 
end; 
 
 
**********************************************************************; 
**********************************************************************; 
**Three Parameter Model without Fixed c**; 
else if (matorig[:,9]<>0 & matorig[:,7]<>0) then do; 
/*else if (matorig[:,9]=0 & matorig[:,7]<>0) then do;*/ 
 problem_c=repeat('         ',1,items); 
 print '3-PARAMETER MODEL'; 
 do rep=1 to reps; 
  do i=1 to items; 
 **Fills r then makes T if the r matrix is positive definite**; 
   r[1,2]=matorig[i,4]/(matorig[i,7]*matorig[i,8]); 
   r[2,1]=matorig[i,4]/(matorig[i,7]*matorig[i,8]); 
   r[1,3]=matorig[i,5]/(matorig[i,7]*matorig[i,9]); 
   r[3,1]=matorig[i,5]/(matorig[i,7]*matorig[i,9]); 
   r[2,3]=matorig[i,6]/(matorig[i,8]*matorig[i,9]); 
   r[3,2]=matorig[i,6]/(matorig[i,8]*matorig[i,9]); 
 
   if det(r)>0 then do; 
    T=half(r); 
   end; 
 
   if det(r)<=0 then do; 
    problem_c[1,i]='x        '; 
   
 r[1,2]=matorig[i,4]/(matorig[i,7]*matorig[i,8]); 
   
 r[2,1]=matorig[i,4]/(matorig[i,7]*matorig[i,8]); 
    r[1,3]=0; 
    r[3,1]=0; 
    r[2,3]=0; 
    r[3,2]=0; 
    T=half(r); 
   end; 
 
   /* Keith's Dissertation */ 
   pwr_r[1,2]=matref[i,4]/(matref[i,7]*matref[i,8]); 
   pwr_r[2,1]=matref[i,4]/(matref[i,7]*matref[i,8]); 
   pwr_r[1,3]=matref[i,5]/(matref[i,7]*matref[i,9]); 
   pwr_r[3,1]=matref[i,5]/(matref[i,7]*matref[i,9]); 
   pwr_r[2,3]=matref[i,6]/(matref[i,8]*matref[i,9]); 
   pwr_r[3,2]=matref[i,6]/(matref[i,8]*matref[i,9]); 
   if det(pwr_r)>0 then do; 
    pwr_T=half(pwr_r); 
   end; 
   if det(pwr_r)<=0 then do; 
    problem_c[1,i]='x        '; 
   
 pwr_r[1,2]=matref[i,4]/(matref[i,7]*matref[i,8]); 
   
 pwr_r[2,1]=matref[i,4]/(matref[i,7]*matref[i,8]); 
    pwr_r[1,3]=0; 
    pwr_r[3,1]=0; 
    pwr_r[2,3]=0; 
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    pwr_r[3,2]=0; 
    pwr_T=half(pwr_r); 
   end; 
 
 
   do param=1 to 3; 
**Creates random normally distributed item parameters for focal and 
reference groups**; 
    fnor[param,i]=normal(seeds[1,param]*i+rep);  
    rnor[param,i]=normal(seeds[1,3+param]*i+rep); 
   end; 
  
**Transforms simulated item parameters to have same covariances as 
originals**; 
   fnort[,i]=T`*fnor[,i]; 
   rnort[,i]=T`*rnor[,i]; 
   pwr_rnort[,i]=pwr_T`*rnor[,i]; 
  end; 
 
 
  do i=1 to items; 
   do param=1 to 3; 
**Changes normal matrices to have same means and standard deviations as 
originals**; 
**These will be the final simulated item parameters used to calculate 
p**; 
       
foc[param,i]=matorig[i,param]+(matorig[i,6+param]*fnort[param,i]);  
       
ref[param,i]=matorig[i,param]+(matorig[i,6+param]*rnort[param,i]); 
    /* Keith's Dissertation */ 
   
 pwr_ref[param,i]=matref[i,param]+(matref[i,6+param]*pwr_rnort[par
am,i]); 
       end; 
     end; 
   
 
  do theta=1 to n; 
   do i=1 to items; 
**Calculates p for each set of item parameters using thetas from 
BILOG**; 
       pfoc[theta,i]=foc[3,i]+(1-foc[3,i])* 
     ((EXP(1.7*foc[1,i]*(mattheta[theta,1]-
foc[2,i])))/ 
     (1+EXP(1.7*foc[1,i]*(mattheta[theta,1]-
foc[2,i])))); 
        pref[theta,i]=ref[3,i]+(1-ref[3,i])* 
     ((EXP(1.7*ref[1,i]*(mattheta[theta,1]-
ref[2,i])))/ 
     (1+EXP(1.7*ref[1,i]*(mattheta[theta,1]-
ref[2,i])))); 
 
    /* Keith's Dissertation */ 
    pwr_pref[theta,i]=pwr_ref[3,i]+(1-
pwr_ref[3,i])* 
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 ((EXP(1.7*pwr_ref[1,i]*(mattheta[theta,1]-pwr_ref[2,i])))/ 
    
 (1+EXP(1.7*pwr_ref[1,i]*(mattheta[theta,1]-pwr_ref[2,i])))); 
     end;  
  end; 
 
  **Calculates d used in NCDIF equation**; 
  d=pfoc-pref; 
 
  /* Keith's Dissertatin */ 
  pwr_d=pfoc-pwr_pref; 
 
  **Calculates NCDIF**; 
  do i = 1 to items; 
         ncdifmat[rep,i]=((sum(d[##,i])-
(((d[+,i])**2)/(n)))/(n))+((d[:,i])**2); 
 
     /* Keith's Dissertation */ 
     pwr_ncdifmat[rep,i]=((sum(pwr_d[##,i])-
(((pwr_d[+,i])**2)/(n)))/(n))+((pwr_d[:,i])**2); 
  end; 
 end;   
 
 title3 ' '; 
 print 'Columns marked with x are items with simulated c-
parameters not related to a and b' problem_c;  
 
end; 
 
**********************************************************************; 
**********************************************************************; 
 
 
 
 
 
**Creates an itemrank matrix with ncdif values for each item in 
ascending order**; 
itemrank=repeat(0,reps,items); 
do i=1 to items; 
 k=repeat(0,reps,1);  
 k=ncdifmat[,i];  
 f=k; 
 k[rank(k),]=f; ; 
 itemrank[,i]=k;  
end; 
 
/* Keith's Dissertation */ 
pwr_itemrank=repeat(0,reps,items); 
do i=1 to items; 
 k=repeat(0,reps,1);  
 k=pwr_ncdifmat[,i];  
 f=k; 
 k[rank(k),]=f; ; 
 pwr_itemrank[,i]=k;  
end; 
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title3 ' '; 
cutoffnames={'Cutoff .10', 'Cutoff .05', 'Cutoff .01', 'Cutoff .001'}; 
NCDIF_ITEM_CUTOFFS=repeat(0,4,items); 
NCDIF_ITEM_CUTOFFS[1,]=itemrank[ceil(.90*reps),]; 
NCDIF_ITEM_CUTOFFS[2,]=itemrank[ceil(.95*reps),]; 
NCDIF_ITEM_CUTOFFS[3,]=itemrank[ceil(.99*reps),]; 
NCDIF_ITEM_CUTOFFS[4,]=itemrank[ceil(.999*reps),]; 
print NCDIF_ITEM_CUTOFFS [r=cutoffnames]; 
 
 
 
**Creates an empty column matrix that will be filled with NCDIF & POWER 
values**; 
ncdifcol=repeat(0,reps*items,1); 
pwr_ncdif=repeat(0,reps*items,1);  
EMPIRICAL_POWER=repeat(0,items,1); 
NCDIF95=repeat(0,items,1); 
PVALUE2=repeat(0,items,1); 
item_num=repeat(0,items,1); 
 
 
**Reads NCDIF values 1 column**; 
do i=1 to items; 
 do r=1 to reps; 
     ncdifcol[r+(i-1)*reps,1]=ncdifmat[r,i]; 
 end; 
 item_num[i,1]=i; 
end; 
 
 
/* Keith's Dissertation */ 
do i=1 to items; 
 power = 0; 
 do r=1 to reps; 
  pwr_ncdif[r+(i-1)*reps,1]=pwr_ncdifmat[r,i]; 
  if pwr_ncdifmat[r,i] >= NCDIF_ITEM_CUTOFFS[2,i] then 
power=power+1; 
 end; 
 EMPIRICAL_POWER[i,1]=(power/1000);  
 NCDIF95[i,1]=NCDIF_ITEM_CUTOFFS[2,i]; 
end; 
 
 
 
 
*********************************************************************** 
**Puts the reference group on the same scale as the focal group**; 
newref=repeat(0,items,3); 
do i=1 to items; 
 newref[i,1]=(1/matlink[1,1])*matref[i,1]; 
 newref[i,2]=matlink[1,1]*matref[i,2]+matlink[1,2]; 
 newref[i,3]=matref[i,3]; 
end; 
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**Calculates p for the focal group and linked reference group**; 
pf=repeat(0,n,items);  
pr=repeat(0,n,items); 
NCDIF=repeat(0,1,items); 
NCDIF2=repeat(0,items,1); 
 do theta=1 to n; 
  do i=1 to items; 
**Calculates p for each set of item parameters using thetas from 
BILOG**; 
      pf[theta,i]=matorig[i,3]+(1-matorig[i,3])* 
    ((EXP(1.7*matorig[i,1]*(mattheta[theta,1]-
matorig[i,2])))/ 
    (1+EXP(1.7*matorig[i,1]*(mattheta[theta,1]-
matorig[i,2]))));  
     
       pr[theta,i]=newref[i,3]+(1-newref[i,3])* 
    ((EXP(1.7*newref[i,1]*(mattheta[theta,1]-
newref[i,2])))/ 
    (1+EXP(1.7*newref[i,1]*(mattheta[theta,1]-
newref[i,2])))); 
    end;  
 end; 
 
**Calculates d used in NCDIF equation**; 
d=pf-pr; 
 
**Calculates NCDIF**; 
do i = 1 to items; 
    NCDIF[1,i]=((sum(d[##,i])-(((d[+,i])**2)/(n)))/(n))+((d[:,i])**2); 
 NCDIF2[i,1]=((sum(d[##,i])-
(((d[+,i])**2)/(n)))/(n))+((d[:,i])**2);   
end; 
 
 
 
**Flags significant NCDIF**; 
sig_NCDIF=repeat('         ',1,items); 
do i=1 to items; 
if NCDIF[1,i]>=NCDIF_ITEM_CUTOFFS[1,i] then sig_NCDIF[1,i]='*        '; 
if NCDIF[1,i]>=NCDIF_ITEM_CUTOFFS[2,i] then sig_NCDIF[1,i]='**       '; 
if NCDIF[1,i]>=NCDIF_ITEM_CUTOFFS[3,i] then sig_NCDIF[1,i]='***      '; 
if NCDIF[1,i]>=NCDIF_ITEM_CUTOFFS[4,i] then sig_NCDIF[1,i]='****     '; 
if NCDIF[1,i]<NCDIF_ITEM_CUTOFFS[1,i] then sig_NCDIF[1,i]='ns       '; 
end; 
 
 
/* ONLY FOR OUTPUT – Modified by K. D. Wright*/ 
sig_NCDIF2=repeat('   ',items,1); 
do i=1 to items; 
if NCDIF[1,i]>=NCDIF_ITEM_CUTOFFS[1,i] then sig_NCDIF2[i,1]='.10'; 
if NCDIF[1,i]>=NCDIF_ITEM_CUTOFFS[2,i] then sig_NCDIF2[i,1]='.05'; 
if NCDIF[1,i]>=NCDIF_ITEM_CUTOFFS[3,i] then sig_NCDIF2[i,1]='.01'; 
if NCDIF[1,i]>=NCDIF_ITEM_CUTOFFS[4,i] then sig_NCDIF2[i,1]='.001'; 
if NCDIF[1,i]<NCDIF_ITEM_CUTOFFS[1,i] then sig_NCDIF2[i,1]='ns'; 
end; 
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/* Keith's Dissertation P-VALUE CODE */ 
do i=1 to items; 
  pvalue=0; 
  do r=1 to reps; 
   if NCDIF[1,i]>=ncdifmat[r,i]then pvalue=pvalue+1; 
  end; 
  PVALUE2[i,1]=1-(pvalue/1000);  
end; 
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/************ FORMATTING OUTPUT – K. D. Wright *****************/ 
cov1=char(NCDIF2); 
cov2=char(PVALUE2); 
cov3=char(EMPIRICAL_POWER); 
 
out1=cov1; 
out2=out1||sig_NCDIF2; 
out3=out2||cov2; 
out4=out3||cov3; 
DIF_ANALYSIS=out4||ES; 
 
names={NCDIF, SIGLEVEL, PVALUE, POWER, EffectSize}; 
print DIF_ANALYSIS [rowname="" colname=names]; 
 
/**** MORE OUTPUT CODE ****/ 
create out5 FROM DIF_ANALYSIS [colname={NCDIF, SIGLEVEL, PVLAUE, POWER, 
EffectSize}]; 
append from DIF_ANALYSIS; 
 
 
quit; 
 
run; 
 
 
PROC EXPORT DATA=out5 
OUTFILE="C:\powerdissertation\output\out5.csv"; 
RUN; 
 
 
DATA newout; 
 FILENAME IO 'C:\powerdissertation\output'; 
 INFILE IO(out5.csv) dlm='2C0D'x dsd missover lrecl=10000 
firstobs=2;        
 INPUT NCDIF SIGLEVEL $ PVALUE EmpiricalPower EffectSize $;  
RUN; 
 
PROC PRINT data=newout; 
RUN; 
/************ END FORMATTING OUTPUT – K. D. Wright *****************/ 
 
 
 
 
 


