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(11) JP 4002401 B2 2007.10.31

#include <iostream.h>
#include *DiffCount.H®
tinclude 'log.h*

static int PhraseToWordHashiconst char *p, int *w, int maxwords)

{

int n=0;
win)=0;
for (;*p:p++) {
while (w(nl==0 && (*p == '%' || (*p=='u’ && plll=='h’ &&
(pl2i=="_"||p(2i==" '}lpl2]==0)))) {
// Skip to next word
while (*p && *pl=’ )
P
while (*p && *p==' ')
p++;
)
if (*p == "_*)
// Skip suffix with word number
while (*p && *pi=' ')
pe+:
}
if (*p == ' *) (
while (*"p && *p==' ')
jo2 0 2H
p--;
n+e;

if (n>= maxwords) {
logmsg (LOG_ERR, "Too many words in phrase %s°,p):
return n;

win)=0;
continue;

}
if (*p == 0)

break:
win]l=(winl<<6)~((int) *p) " ({win}>>31}&)* ((w[nl>>17)&l}:

}
if (win])
N++;
return n;
}

static char blanks(]=*

static int nblanks=sizeof(blanks)-1:
static const char *gpl=0;

static const char *gp2=0:

static int *gwl;

static int *gw?;

const int Diffs::SUBWT=1:;
const int Diffs::INSWT=1;
const int Diffs::DELWT=1;
const int Diffs::LDINSWT=0:
const int Diffs::TRINSWT=0:

pstream& operator<<{ostream& s, const Diffs &d)
{

s << "[* << d.Score() << *}
<< "I=* << d.,ldins << */* << d.nins << */* << d.trins << ", D=* << d.ndel\
<< ", S=" << d.nsub:
recurn s;

goo
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(12) JP 4002401 B2 2007.10.31

}

// Return number of ins/del/subs needed to convert wl to w2
static void Match(censt int *wl,int nl,const int *w2,int n2,int maxdiff,Diffs &\
d, int athead,

intc accail,int depch}

Diffs d2;
int i;
int wlappears=0;
int w2appears=0;
#ifdef TEST
cout << kblanksinblanks-depth} << *Match(-’*";
const char °*p = gpl;

for (iz0:wl-gwl>i;p++) { 10
if {*p == * )
iee;
}

for (i=0;*p&k&i<nl;:) {
cout << *p;
P++;
if (*p == ' )
1+

}

cout << *’,’'*;
D=gp2;
for (i=0;w2-gw2>i;p++) {
if (*p == * )
ies:
} . , 20
for (i=0;*p&&i<n2;) (
cout << *p;
P+
if (*p == ' )
i++;

}

cout << "',* << (athead? *H":"*) << (atrtail ?°T":"") << *,* <<maxdiff << *)\
* << endl;
dendif

d.Clear(});

if (nl > n2) (
d.ndel=nl-n2;
d.nsub=n2;
} else {
if (athead)
d.ldins=n2-nl;
else if (attail)
d.trins=n2-nl;
else
d.nins=n2-nl;
d.nsub=nl;

30

)

if (maxdiff<=z=0)
goto done;

if (athead && *wl==*w2 && nl>0 && n2>0) {
// Break the athead status to grab a match
Match(wl+1l,nl-1,w2+1,n2-1 . maxdiff,d2,0,attail,depth+l);
if (d2.Score() < d.Scorel()) 40
d=42;

ogboogan



(13)

// Break the attail! status to grab a match

it (d2.Sscorer()

d=d2;

< ¢J.Score())
}
if (athead 0) ¢
// For the rest,
while (nl>0 && n2>0 && *wl==*w2) (
Nl--;wles+;
N2--;W2++;

}
if tattail 0) {
// For the rest,
while {nl>0 && n2>0 && wl(nl-lj==w2[n2-1]}
nl--;
n2--;

}
if

(nl == Il n2 == 0) ¢

d.Clear();

if (nl==0) {(

if (athead)
d.ldins=n2;
else if (attail)
d.trins=n2;
else
d.nins=n2;

} else
d.ndel=nl;

goto done;

]

for {i=l;i<n2;i++}

Lf (*wl == w2[i]} [
wlappears=1;
break:

}

li=l:ienl;iee)

if (*w2 == wl{i}]) {

w2appears=1;

break:

for

]
if (d.Score() < maxdiff)
maxdiff=d.Score():

// Insertion in w2
if (wlappears) [ .

thead,attail,depth+});
if (athead)
d2.1ldins++;
else
d2.nins++;
if (d2.Scorel)
d=d2;
if (d.Scoret(} < maxdiff)
maxdiff=4.Score():;

< d.Score()} {

L T e T e T e B
— —m ™~/ A A @ @ @ @ ™~ @ @ @ ™@ ™@ @ ™@ M™@ ™@ o ™@o&a s & & s s /s /s /s /s o/ o/ /o o

O

ooon

Match(wl,nl,w2+1l,n2-1. maxdiff-(athead?Diffs:

JP 4002401 B2 2007.10.31

if tattail && wl(nl-1)==w2(n2-1) && nl>0 && n2>0) |

Matchiwl.nl 1,w2.n2-1.maxdiff,dc,athead,Q,depth+1);

follow any ma‘'ches we can get

10
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// Deletion
if (w2appears) {
Match(wi+l,nl-1,w2,n2,maxdiff-Diffs::DELWT,.d2,athead,attail depth+l};
d2.ndel++;
if (d2.Score() < d.Score()) {
d=dz2;
if (d.Score() < maxdiff)
maxdiff=d.Score(};
)
)
// Substitution
if (nl == 1 & n2 == 1) {
d2.Clear();
d2.nsub=1;

} else ¢
Match({wl+l,nl-1,w2+1,n2-1,maxdiff-Diffs::SUBWT,d2,athead, attail,depth+1\

d2.nsub++;
)

if (d2.Score() < d.Scorel})
d=4d2;

done:
#ifdef TEST
cout<< &blanks[nblanks-depth] << "->* << d << endl;
tendif
return;

// Count the difference between two phrases in terms of deletions,insertions,su\
bs
int DiffCount(const char *pl, const char *p2, Diffs &best)

int w1[100];
int w2{100]};
gpl=pl;
gp2=p2:;
gwlxwl;
gw2=w2;

// Convert phrases to word hashes
int nl=PhraseToWordHash(pl,wl,100):
int n2=PhraseToWordHash{p2,w2,100);

#ifdef TEST
cout << *wl=[";
int i;
for (i=0;i<nl;i++)
cout << wl{i] << " *;
cout << *]* << endl:
cout << ‘w2=(";
for (i=0;i<n2;i++)
cout << w2{i} << " *;
cout << °*}* << endl:
sendif

// Find best match

Diffs worst:

if (nl<n2)
worst.ldins=n2-nl;
worst .nsub=nl;

} else {
worst.ndel=nl-n2;
worst .nsub=n2;
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%1 fdef TEST
COul €< "Werst=* << worst << endi:

tendif
March(wl.nl.4i n2.worset .Scorel().bes<,.,..2);

#ifdef TEST

COuUL << *Bes:=" << best << endl;
tendif

return best.Score():
}

tifdef TEST
tincluyde rstdio.n>
main{int argc, char *argv!})
{
Diffs d;
Ive1d1DLEECount targvil],argv{2}.d);
cout << °Drff('" << argv(l] << *’, = << argv[2] << *') -> * ¢c d << endl:
}
ftendif
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L
ooon
oono

¢include <iostream.h>
¢include <math.h>
¢include *dbg.H"*
#include °"Rasch.H"

static inline double RaschProb(double alpha)
{

double ealpha=exptalpha);

return ealpha/(l+ealpha);
)

// Compute Rasch measure of proficiency using the '‘nresp’ observations of
// given difficulties and categorizations.
// Category is 0..nsteps
«// steps{i] is the step calibration for going from category i to isl
void RaschMeasure(int nresp. const Array<ItemDifficulty> &id,
const int *category, flocat °*value, float *cimin, float *cimax)
{

dbg( ‘RaschMeasure*’,3) << *RaschMeasure with * << nresp << * items.* << endl:

const float CI = (float)0.1; /* 80% balanced confidence incerval */
const float minscore = (flcat)-8.0;

const float maxscore = (floatr)8.0;

const float scorestep = (float).0l:;

const int nscoresteps={int) ( (maxscore-minscore)/scorestep+l);

* Do numerical computation of POF */
float *pdf = new float(nscoresteps]):
int 3=0;
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ptotal=0.0:

wtsum=0.0;

s;

mles=(;

mlep=0;

*pk = new double(100):

for (s=minscore;jc<nscoresteps:ss=scorestep.j++) (
double p=1;
for {int i1=0:i<nraesp:is+) {
int k;

/*

asserc(cacegory(i)<id[i) .steps.Size(})): */

for (k=0:k<id(i].steps.Size();ke+)
pk(k)=1;

for (int j=1;j<id{i].steps.Size();je+) {
double rp=exp(s-idii).difficulty-idli).stepsi{j).stepcal);
for (k=j:k<id[i).steps.Size(};kee)

pkik] *= rp;

double pgsum=0:

for (k=0;k<id[i].steps.Size() ks++)
psum+=pk{k) ;

int jmatch=id{i)].steps.Size()-1;

for {j=l:j<idli].steps.Size();j++}
if {id(li).stepsij).step > category(i)) (

jomacchsi-1;
break;

)
if (s=aminscore)

a\:-
.\tl

dbg ( "RaschMeasure’ ,d) << *Resp * << i << °*\t* << id[i).difficuley << \
<< category([i] << °\tStep Index: " << jmateh <<\

<¢ *p: " << pk{jimatch]/psum << endl;

p*=pk{jmatch] /psum;

ptotal+=p;
wtSum+sp*s ;
paf(il=(float)p;
if (p > mlep) ¢
mlepsp;
mles=s;

}

}

delete pk;

*value = (floac) (wtsum/ptotal):

double psum=(;

tor (j=0;j<nscoresteps&ipsum<CIl*ptotal;j++)
psum+spdf (3] ;

Tciminsamingcores+j*scorestep;

psums0;

for {(j=nscoresteps-1:j>=0s&psum<CI*ptotal;j--)
psum+spdf(}];
*cimax=minscore+j*scorestep;

dbg(“RaschM¥easure®,}) << °results® << *value << * [° << °*cimin << *,°*
<< *eimax << *)* << °, MLEsx* << mles << endl;
delete [} pdf;

© return:
}
r

$ifdet TEST

void main()

SetDebug(*10°);

/* Test
#it o

ooon

call 27, group 3 results */
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tlvat itemdiff!

int categoryl(l)=
kelse

float itemdiff(}={3.59, .62,
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2,.29,-1.59,-1.486,..98,.67,1.09,-.37,-1.16});
21.10.1,1.1):

int categoryll={(0,0,0,1.0,0,1,1,1.1}
fendif
float val,.cimin.cimax:
float steps{l] = {0.0) ' .
RaschMeasure({sizeof(itemdiff)/sizeof(itemdiff{l}). . itemdiff,
1,steps,

printf("%.1f

category.&val,&cimin,&cimax}:
(%.1£:%.1£) n",val.cimin,cimax):

}

ftendif
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