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Funcoes para Algoritmo Porter

/* Copyright (c)2006 , Keith Lubell All rights reserved. Redistribution and
use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met: Redistributions of source code
must retain the above copyright notice, this list of conditions and the following
disclaimer. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution. Neither the name of the nor
the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission. THIS
SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. */

/***x**x*% Object: Table [dbo].[tblPorterStemming] ******x/
CREATE TABLE [dbo].[tblPorterStemming]

[Step] [int] NOT NULL ,
Ordering] [int] NOT NULL ,

(
[
[phrasel] [nvarchar] (15) NOT NULL ,
[phrase2] [nvarchar] (15) NULL

)

ON [PRIMARY]
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GO

CREATE FUNCTION [dbo].[fnPorterCVCpattern]
( @Word nvarchar (4000) )
RETURNS nvarchar (4000)
AS
BEGIN
——local variables
DECLARE (@Ret nvarchar (4000), @i int

——checking each character to see if it is a consonent or a vowel.
also inputs the information in const_vowel
SELECT @1 = 1, QRet = ''"!

WHILE @i <= LEN(QWord)
BEGIN
IF CHARINDEX (SUBSTRING (@Word,@i,1), ''aeiou'') > 0
BEGIN
SELECT @Ret = @Ret + '"'v''
END

—— if y is not the first character, only then check the previous
character
ELSE IF SUBSTRING(@Word,@i,1) = ''y'' AND @i > 1
BEGIN

—-—check to see if previous character is a consonent
IF CHARINDEX (SUBSTRING (@Word,@i-1,1), ''aeiou''")

=0
SELECT @Ret = @Ret + '"'v''
ELSE
SELECT @Ret = @Ret + ''c''
END
Else
BEGIN
SELECT @Ret = @Ret + ''c''
END

SELECT @i = @i + 1
END

RETURN (@Ret
END

END

GO

CREATE FUNCTION [dbo].[fnPorterStep]
( @Gstep int, @InWord nvarchar (4000) )
RETURNS nvarchar (4000)

AS

BEGIN
DECLARE @Ret nvarchar (255)
DECLARE @Phrasel NVARCHAR(15), @Phrase2 NVARCHAR(15)
DECLARE @CursorName CURSOR

—— DO some initial cleanup
SELECT @Ret = @InWord
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—-— Create Cursor for Porter Step
SET @CursorName = CURSOR FOR
SELECT phrasel, phrase2
FROM tblPorterStemming
WHERE Step = @step
AND RIGHT (@Ret, LEN (Phrasel)) = Phrasel
ORDER BY Ordering

OPEN @CursorName
-— Do Step 1

FETCH NEXT FROM @CursorName INTO @Phrasel, @Phrase?2

WHILE Q@FETCH_STATUS = O

BEGIN
IF RIGHT (@GRet ,LEN(@Phrasel)) = @Phrasel
BEGIN
SELECT @Ret = LEFT(@Ret, LEN(@Ret) -
LEN (@Phrasel)) + QPhrase?2
BREAK
END
FETCH NEXT FROM @CursorName INTO @Phrasel, @Phrase2
END

—-— Free Resources
CLOSE @CursorName
DEALLOCATE @CursorName
return @Ret

END

END

GO

CREATE FUNCTION [dbo].[fnPorterCountPosV]
( @Word nvarchar (4000) )

RETURNS tinyint

AS

BEGIN
——A \consonant\ in a word is a letter other than A, E, I, O or U,
and other

——declaring local variables
DECLARE (@pattern nvarchar (4000), @ret tinyint, @i int, Qflag
tinyint

——initializing
SELECT @ret = 1, @flag = 0, @i =1

If Len(@Word) > O
BEGIN
——find out the PosV
SELECT (@pattern = dbo.fnPorterCVCpattern (@Word)
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—-—-se a palavra comeca com duas ou mais vogais, posV esta na
primeira consoante;
IF SUBSTRING (@pattern,1,2) = '"'vv''
BEGIN
set @i = 3

WHILE @i <= LEN(@pattern)

BEGIN
IF SUBSTRING (@pattern,@i,1) = ''c''
BEGIN
IF (SUBSTRING (@pattern,@i-1,1)
llvll)
BREAK
END
SELECT (@ret = @ret + 1
SELECT @i = @i + 1
END

END

—-—-se comeca com vogal-consoante, posV esta na segunda vogal;
IF SUBSTRING (@pattern,1,2) = "'vc''
BEGIN
set @i = 3

WHILE @i <= LEN(@pattern)

BEGIN
IF SUBSTRING (@pattern,@i,1) = "'v''
BREAK
SELECT (@ret = @ret + 1
SELECT @i = @i + 1
END

END

—-—-se comeca com consoante, posV esta na primeira vogal ou na
terceira letra que esta mais a direita.

IF SUBSTRING (@pattern,1,1) = ''c''
BEGIN
set @1 =1

WHILE @i <= 3

BEGIN
IF SUBSTRING (@pattern,@i,l) = '"'v''
BREAK
SELECT (@ret = @ret + 1
SELECT @i = @i + 1
END
END
END
RETURN (@ret
END
END
GO

CREATE FUNCTION [dbo].[fnPorterCountPos2]
( @Word nvarchar (4000) )

RETURNS tinyint

AS

92
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BEGIN
——A \consonant\ in a word is a letter other than A, E, I, O or U,
and other

—-pos2 estd no fim de uma sequencia de consoantes que segue a
segunda sequencia de vogais;

——declaring local variables
DECLARE (@pattern nvarchar (4000), @ret tinyint, @i int, Qflag
tinyint

——initializing
SELECT @ret = 1, @flag = 0, @i =1

If Len(@Word) > 0
BEGIN
—-—find out the Pos2
SELECT (@pattern = dbo.fnPorterCVCpattern (@Word)

WHILE @i <= LEN(@pattern)
BEGIN
IF SUBSTRING (@pattern,@i,1) = '"'v''
BEGIN
IF (SUBSTRING(@pattern,@i-1,1) = ''c'' or
@i = 1)
SELECT @flag = @flag + 1

IF @flag = 3
BREAK
END
SELECT @ret = @ret + 1
SELECT @1 = Q@1 + 1

END
END
RETURN (@ret - 1
END
END
GO
CREATE FUNCTION [dbo].[fnPorterAlgorithm] ( @InWord nvarchar (4000)

)
RETURNS nvarchar (255)
AS

BEGIN

DECLARE (@Ret nvarchar (4000), @Temp nvarchar (4000), @Pos2
int, @PosV int
—— DO some initial cleanup

SELECT @Ret = LOWER (ISNULL (RTRIM(LTRIM(QInWord)),'''"))

—-— only strings greater than 2 are stemmed
IF LEN(@QRet) > 2
BEGIN
select @PosV = dbo.fnPorterCountPosV (@Ret)
select @Pos2 = dbo.fnPorterCountPos2 (@Ret)
SELECT Q@Ret = dbo.fnPorterStep(l, @Ret)
SELECT Q@Temp = dbo.fnPorterStep (2, @Ret)
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IF LEN(QTemp) < @Pos2
SELECT @Ret = SUBSTRING(@Ret,1l, @Pos2)
ELSE
SELECT (QRet = Q@Temp
IF @Ret = LOWER(ISNULL(RTRIM(LTRIM(@InWord)),'''"))

94

BEGIN
SELECT @Temp = dbo.fnPorterStep(3, @Ret)
IF LEN(@Temp) < @PosV
SELECT @Ret = SUBSTRING (@Ret,1,@PosV)
ELSE
SELECT @Ret = @Temp
END
END
——End of Porter''s algorithm......... returning the word
RETURN @Ret
END
END
Tabela Stemming
Step Ordering Phrasei Phrase2
1 1 -lo
1 1 -la
1 1 -los
1 1 -las
1 1 -no
1 1 -se
1 1 -na
2 1 ais al
2 1 eis al
2 1 ns m
2 1 res r
2 1 coes coe
2 2 coe
2 5 S
2 1 adores ador
2 1 adoras ador
2 2 ador
2 2 adora
2 3 as
2 4 es
2 1 abilidade abil
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Apéndice Il

Procedures SQL para Algoritmo EM

/**0Object:StoredProcedure [dbo].[ModeloApartirDeExemplos]****/
/**Procedure que estima o modelo a partir dos exemplos ******x/

CREATE PROCEDURE [dbo]. [ModeloApartirDeExemplos]
@TotaldeSentencasExemplo int,

@SPIij bit,

@SFIjp bit,

@testset int

AS

—-Utilizacdo da classificacdo dos exemplos para o calculo do
Modelo de Misturas

delete PIij

declare @TotaldeSentencasExemploClasse int

set @TotaldeSentencasExemploClasse = @TotaldeSentencasExemplo /
(select count(*) from classe)

declare (@classeid int
declare @linhasatualizadas int

set @classeid =1
While @classeid <= (select count (*) from classe)
BEGIN
insert into PIij
select Top (@TotaldeSentencasExemploClasse) sentencaid,
s.classeid, 1.0, 1
from sentenca s
where classeid = @classeid
and testset = @testset
order by sentencaid

select @linhasatualizadas = @@rowcount

if @linhasatualizadas < @TotaldeSentencasExemploClasse
select @TotaldeSentencasExemploClasse = (2%
@TotaldeSentencasExemploClasse) - @linhasatualizadas
else
set @TotaldeSentencasExemploClasse =
@TotaldeSentencasExemplo / (select count(*) from
classe)

set @classeid = @classeid + 1
END

select @TotaldeSentencasExemplo = count (distinct sentencaid) from
PIij where exemplo = 1
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-—-COMECO DA ESTIMATIVA DO MODELO
BEGIN

——Cdlculo de PI para cada classe
delete PIj

insert into PIj

select classeid, sum(isnull(PIij,0))/(select count (*)
from PIij)

from PIij

group by classeid

——Célculo de denominador de FI de cada classe
delete SPIijXNip

insert into SPIijXNip

select classeid, sum(isnull (PIij,0) * isnull(Nip,0))
from PIij p, Nip n

where p.sentencaid = n.sentencaid

group by classeid

——Cdlculo de FI de cada classe de cada palavra
delete FIjp
if @SFIjp =1

—-—-Suavizagcao de Laplace

BEGIN
insert into FIjp
select p.classeid, n.pid, (sum((PIij *
Nip)) + 1.0)/ (SPIijXNip +(select count (*)
from palavra))
from PIij p, Nip n, SPIijXNip s
where p.classeid = s.classeid
and p.sentencaid = n.sentencaid
group by p.classeid, n.pid, SPIijXNip

——Inclusao de um valor suavizado para as componentes ainda nao
contempladas

insert into FIjp
select classeid, pid, 1.0 / ((select
s.SPIi1ijXNip from SPIijXNip s where
s.classeid = i.classeid)+(select count (*)
from palavra))
from FIjprincipal 1
where not exists (select * from FIjp £
where i.classeid = f.classeid and i.pid =
f.pid)

END

else

BEGIN
insert into FIjp
select p.classeid, n.pid, sum(PIij *
Nip)/SPIijXNip
from PIij p, Nip n, SPIijXNip s
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where p.classeid = s.classeid
and p.sentencaid = n.sentencaid
group by p.classeid, n.pid, SPIijXNip

insert into FIjp
select classeid, pid, O
from FIjprincipal 1
where not exists (select * from FIjp £
where i.classeid = f.classeid and i.pid =
f.pid)

END

declare @Bij table (sentencaid int, classeid int, Bij
float)

delete @Bij

DECLARE CNip CURSOR FOR

SELECT n.sentencaid, f.classeid, Nip, FIjp

FROM Nip n inner join FIjp f on n.pid = f.pid
WHERE sentencaid in (select sentencalD from PIij)
order by n.sentencaid, f.classeid, Nip

OPEN CNip;
DECLARE @B float, @F float
DECLARE @N int, @I int, @J int, @IA int, @JA int

FETCH NEXT FROM CNip
INTO @I, Q@J, @GN, QF

set @B = 1

set QIA = @I

set QJA = @J

WHILE QQ@FETCH_STATUS = 0

BEGIN
IF @I <> @IA OR @J <> @JA
BEGIN
insert into @Bij
select QIA, @JA, @B
set Q@IA = (@I
set QJA = @J
set @B = Power (@F, @N)
END
ELSE
BEGIN
set @B = @B * Power (QF, @N)
END

FETCH NEXT FROM CNip
INTO @I, @J, @N, @F
END;

insert into @Bij
select @IA, @JA, @B

CLOSE CNip;
DEALLOCATE CNip;

——Calculo de PI para cada sentenga para cada classe
delete NPIij

if @SPIij =1
—-—-Suavizagcao de Laplace
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BEGIN

END
else
BEGIN

END

update NPIi
where sente

END
——Célculo de estatistic

insert esta
select @Tot
convert (flo
0, 0, getda
from NPIij

Where n.sen
and n.PIij

round (PIij,
classe),11)
and round(n
from classe
and n.class
and p.PIij

insert into NPIij

select distinct sentencaid, P.classeid,
case when (p.PIj * £.Bij) = 0 then 1.0
else (p.PIj * £.Bij) end, O

from PIj p, @Bij £

where sentencaid in (select sentencalD
from PIij)

and p.classeid = f.classeid

order by sentencaid, P.classeid

update NPIij set S =

(select sum(case when (p.PIj * £.Bij) =
then 1.0 else (p.PIj * £.Bij) end)

from PIj p, @Bij £

where p.classeid = f.classeid

and f.sentencaid = NPIij.sentencaid )
where NPIij.sentencaid in (select
sentencalD from PIij)

insert into NPIij

select distinct sentencaid, P.classeid,
(p.PIj * £.Bij), O

from PIj p, @Bij £

where sentencaid in (select sentencalD
from PIij)

and p.classeid = f.classeid

order by sentencaid, P.classeid

update NPIij set S =

(select sum(p.PIj * f£.Bij)

from PIj p, @Bij £

where p.classeid = f.classeid

and f.sentencaid = NPIij.sentencaid )
where NPIij.sentencaid in (select
sentencalD from PIij)

j set PIij = PIij / S
ncaid in (select sentencalD from PIij)

as e métricas

tisticas

aldeSentencasExemplo, 0,

at,count (*)) / @TotaldeSentencasExemplo,

te(), Qtestset

n, PIij p

tencaid = p.sentencaid

= (select max(PIij) from NPIij n2 where
11) <> round(1.0/ (select count(*) from
and n2.sentencaid = n.sentencaid)
.PIij,11) <> round(1l.0/(select count (*)
),11)

eid = p.classeid

=1

101
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declare (@estatisticaid int
select @estatisticaid = @@identity

update estatisticas set abrangencia = (select
convert (float,count (*)) from NPIij n, PIij p

Where n.sentencaid = p.sentencaid

and n.PIij = (select max(PIij) from NPIij n2

where round(PIij,11) <> round(1l.0/(select count (*)
from classe),11)

and n2.sentencaid = n.sentencaid)

and round(n.PIij,11) <> round(l.0/(select count (*)
from classe),11)

and n.classeid = p.classeid

and p.PIij =1

and p.classeid 1) /

(select convert (float,count(*)) from PIij pp
Where pp.classeid =1

and pp.PIij = 1)

where abrangencia = 0

update estatisticas set F1 = (2 * Accuracy * Abrangencia) /
(Accuracy + Abrangencia)

insert metricas
select p.classelD,

convert (float,count (*)) as TP,
(select convert (float,count(*)) from NPIij pp, PIij
ppp

where pp.sentencaid = ppp.sentencaid

and pp.classeid = p.classelD

and round(pp.PIij,11) <>

round(1.0/ (select count(*) from

classe),11)

and pp.PIij = (select max(PIij) from

NPIij n3

where round(PIij,11l) <>

round(1.0/ (select count(*) from

classe),11)

and n3.sentencaid = pp.sentencaid)

and ppp.PIij =1

and ppp.classeid <> p.classeid),
@TotaldeSentencasExemplo, O,

0, getdate(), 0, (select convert (float,count(*)) from
PIij pp where pp.classeid = p.classeID and pp.PIij =
1),

@estatisticaid

from NPIij n, PIij p

Where n.sentencaid = p.sentencaid

and n.PIij = (select max(PIij) from NPIij n2 where
round (PIij,11) <> round(1.0/(select count(*) from
classe),1ll) and n2.sentencaid = n.sentencaid)

and round(n.PIij,11) <> round(l.0/(select count (*)
from classe),11)

and p.PIij =1

and n.classeid = p.classeid

group by p.classelID
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——Cdlculo de Precision, Recall e F1l por Classe

update metricas set Recall = TP / Amostras, Precision
= TP / (TP + FP)

update metricas set Fl1 = (2 * Recall * Precision) /
(Recall + Precision)

select exemplos, amostras, round(accuracy, 3) as accuracy,

round (abrangencia, 3) as abrangencia, round(fl, 3) as £f1,

convert (char (20), data, 13) data, estatisticaid from estatisticas
order by estatisticaid

GO

/***x*** QObject: StoredProcedure [dbo].[ChuteInicialAmostras] ***/
/***x*x** Procedure que gera a estimativa para as Amostras ****xkxk*/

CREATE PROCEDURE [dbo].[ChuteInicialAmostras]
@TotaldeSentencasAmostras int,

@SPIij BIT

AS

declare @TotaldeSentencasExemplo int

——Chute inicial para as amostras a partir do modelo criado
anteriormente
—-—-Chuta apenas para as amostras adicionadas

declare @Bij table (sentencaid int, classeid int, Bij
float)

delete @Bij

DECLARE CNip CURSOR FOR

SELECT n.sentencaid, f.classeid, Nip, FIjp

FROM Nip n Left outer join FIjp f on n.pid = f.pid
WHERE n.sentencaid in (select sentencaid from PIij p
where exemplo = 0 and not exists (select * from NPIij
where sentencaid = p.sentencaid ))

order by n.sentencaid, f.classeid, Nip

OPEN CNip;
DECLARE @B float, QF float
DECLARE @N int, @I int, @J int, Q@IA int, Q@JA int

FETCH NEXT FROM CNip
INTO @I, @J, @N, Q@QF
set @B = 1
set Q@IA QI
set QJA = @J
WHILE QQ@FETCH_STATUS = 0
BEGIN
IF @I <> @IA OR @J <> @JA
BEGIN

insert into @Bij
select QIA, @JA, @B
set QIA = @I
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set QJA = @J
set @B = Power (@F, @N)
END
ELSE
BEGIN
set @B = @B * Power (Q@F, @N)
END
FETCH NEXT FROM CNip
INTO @I, @J, @N, Q@QF
END;

insert into @Bij
select QIA, QJA, @B

CLOSE CNip;
DEALLOCATE CNip;

—-Cdlculo de PI para cada sentenga e para cada classe

if @SPIij =1
—-—-Suavizacao de Laplace

BEGIN

insert into NPIij

Select distinct sentencaid, P.classeid, (p.PIj *
f.Bij) + 1, 0

from PIj p, @Bij £

where p.classeid = f.classeid

order by sentencaid, P.classeid

update nn set S =
(select sum((p.PIj * £.Bij)+ (select
count (*) from classe)
from PIj p, @Bij £
where p.classeid

f.classeid

and f.sentencaid = nn.sentencaid )
from @Bij f££f, NPIij nn
where nn.sentencaid = ff.sentencaid
END
else
BEGIN

——sem smooth no PIij

insert into NPIij

Select distinct sentencaid, P.classeid, (p.PIj *
f.Bij), O

from PIj p, @Bij £

where p.classeid = f.classeid

order by sentencaid, P.classeid

update nn set S =
(select sum(p.PIj * f£.Bij)
from PIj p, @Bij £
where p.classeid = f.classeid
and f.sentencaid = nn.sentencaid )
from @Bij f££f, NPIij nn
where nn.sentencaid = ff.sentencaid
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END

update nn set PIij = PIij / S

from @Bij f£f£f, NPIij nn

where nn.sentencaid = ff.sentencaid
GO

/** Object: StoredProcedure [dbo].[AprendizadoAmostras] ***x*xx*x*x*/
/** Procedure que executa o algoritmo EM gerando o aprendizado **/

CREATE PROCEDURE [dbo]. [AprendizadoAmostras]
@TotaldeSentencasAmostras int,

@SPIij bit,

@SPIj bit,

@SFIjp bit,

@Qtestset int

AS

Declare @TotalSentencasExemplos int
Declare (@testsetExemplos smallint

if @testset =1
set (QtestsetExemplos = 2
else

Il
—

set (@testsetExemplos
—-—-REATUALIZAR A CLASSIFICACAO DOS EXEMPLOS
delete NPIij

insert into NPIij

select distinct sentencaid, classeid, PIij, O
from PIij

where exemplo = 1

——GUARDAR CLASSIFICACAO DA AMOSTRA
declare @TotaldeSentencasAmostrasClasse int
declare @linhasatualizadas int

set @TotaldeSentencasAmostrasClasse = @TotaldeSentencasAmostras /
(select count (*) from classe)

declare (@classeid int
set @classeid =1
While @classeid <= (select count (*) from classe)
BEGIN
insert into PIij
select Top (@TotaldeSentencasAmostrasClasse) sentencaid,
s.classeid, 1.0, O
from sentenca s
where classeid = @classeid
and testset = @testset
and not exists(select * from PIij where sentencaid =
s.sentencaid)
order by sentencaid

select @linhasatualizadas = @@rowcount

if @linhasatualizadas < @TotaldeSentencasAmostrasClasse
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select @TotaldeSentencasAmostrasClasse = (2%

@TotaldeSentencasAmostrasClasse) — @linhasatualizadas
else

set @TotaldeSentencasAmostrasClasse =

@TotaldeSentencasAmostras / (select count(*) from

classe)

set @classeid = @classeid + 1
END

—-— E-Step - Estimativa para as amostras

exec ChuteInicialAmostras @TotaldeSentencasAmostras, @SPIij

select @TotaldeSentencasAmostras = count (distinct sentencaid) from
PIij where exemplo = 0

select @TotalSentencasExemplos = count (distinct sentencaid) from
PIij where exemplo = 1

-—COMEGCO DAS ITERAC@ES DO ALGORITMO EM
declare @iteracoes int
declare @iteracoesf int

select @iteracoes = max(iteracao)+1 from GPIj
select @iteracoesf = @iteracoes + 10

WHILE @iteracoes <= @iteracoesf
BEGIN
--M-Step Inicio

——Cdlculo de PI para cada classe
delete PIj
if @SPIj = 1
—-—-Suavizacao de Laplace

insert into PIj
select classeid, (sum(isnull(PIij,0)) +
1.0)/((select count (distinct sentencaid) from
NPIij) + (select count(*) from classe))
from NPIij
group by classeid
else
insert into PIj
select classeid, (sum(isnull(PIij,0)))/ (select
count (distinct sentencaid) from NPIij)
from NPIij
group by classeid

—--Guarda a convergéncia

insert into GPIj (exemplos, iteracao, classeid, PIj)
select @TotalSentencasExemplos, @iteracoes, * from PIj

delete SPIijXNip

——Cdlculo de FI para cada palavra para cada classe
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insert into SPIijXNip

select classeid, sum(isnull (PIij,0) * isnull (Nip,0))
from NPIij p, Nip n

where p.sentencaid = n.sentencaid

group by classeid

delete FIjp
if @SFIjp = 1

—-—-Suavizacao de Laplace
BEGIN
insert into FIjp
select p.classeid, n.pid, (sum((PIij *
Nip)) + 1.0)/ (SPIijXNip +(select count (*)
from palavra))
from NPIij p, Nip n, SPIijXNip s
where p.classeid = s.classeid
and p.sentencaid = n.sentencaid
group by p.classeid, n.pid, SPIijXNip

——Inclusao de um valor suavizado para as palavras ainda nao
contempladas

insert into FIjp

select classeid, pid, 1.0 / ((select
s.SPIijXNip from SPIijXNip s where
s.classeid = i.classeid)+(select count (*)
from palavra))

from FIjprincipal i

where not exists (select * from FIjp £
where i.classeid = f.classeid and i.pid =

f.pid)

END

else

BEGIN
insert into FIjp
select p.classeid, n.pid, sum(PIij *
Nip) /SPIijXNip
from NPIij p, Nip n, SPIijXNip s
where p.classeid = s.classeid
and p.sentencaid = n.sentencaid
group by p.classeid, n.pid, SPIijXNip
insert into FIjp
select classeid, pid, O
from FIjprincipal 1
where not exists (select * from FIjp £
where i.classeid = f.classeid and i.pid =
f.pid)

END

—-M-Step Fim
--E-Step Inicio

declare @Bij table (sentencaid int, classeid int, Bij
float)

delete @Bij

DECLARE CNip CURSOR FOR
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SELECT n.sentencaid, f.classeid, Nip, isnull(FIjp,0)
FROM Nip n Left outer join FIjp f on n.pid = f.pid
WHERE sentencaid in (select sentencaid from PIij where
exemplo = 0)

order by n.sentencaid, f.classeid, Nip

OPEN CNip;
DECLARE @B float, @F float
DECLARE @N int, @I int, @J int, @IA int, @JA int

FETCH NEXT FROM CNip
INTO @I, @J, @N, Q@QF

set @B =1

set Q@IA = (@I

set Q@JA = @J

WHILE @@FETCH_STATUS = 0

BEGIN
IF @I <> QIA OR @QJ <> @JA
BEGIN
insert into @Bij
select @QIA, QJA, @B
set QIA = @I
set Q@JA = @J
set @B = Power (@F, @N)
END
ELSE
BEGIN
set @B = @B * Power (Q@F, @N)
END

FETCH NEXT FROM CNip
INTO @I, @J, @N, QF
END;

insert into @Bij
select @IA, @JA, @B

CLOSE CNip;
DEALLOCATE CNip;

—--Recalcula PI para todas as amostras
delete NPIij
where sentencaid in (select sentencaid from PIij where
exemplo = 0)

if @SPIij =1
BEGIN

insert into NPIij
select distinct sentencaid, P.classeid,
case when (p.PIj * £.Bij) = 0 then 1.0
else (p.PIj * £.Bij) end, O
from PIj p, @Bij £
where p.classeid = f.classeid
order by sentencaid, P.classeid

update NPIij set S =

(select sum(case when (p.PIj * £.Bij) = 0
then 1.0 else (p.PIj * f£.Bij) end) ——+
(select count(*) from classe)

from PIj p, @Bij £

where p.classeid = f.classeid

and f.sentencaid = NPIij.sentencaid)
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—-—-E-Step Fim

END

——Cdlculo de

where sentencaid in (select sentencaid

from PIij where exemplo = 0)

END

else

BEGIN
insert into NPIij
select distinct sentencaid, P.classeid,
(p.PIj * £.Bij), O
from PIj p, @Bij £
where p.classeid = f.classeid
order by sentencaid, P.classeid
update NPIij set S =
(select sum(p.PIj * f£.Bij)
from PIj p, @Bij £
where p.classeid = f.classeid
and f.sentencaid = NPIij.sentencaid)
where sentencaid in (select sentencaid
from PIij where exemplo = 0)

END

update NPIij set PIij = PIij / S
where sentencaid in
exemplo = 0)

set @iteracoes = @iteracoes + 1

estatisticas e métricas

insert estatisticas
select @TotalSentencaskExemplos,
@TotaldeSentencasAmostras,
convert (float,count (*)) / (
@TotaldeSentencasAmostras),
0, 0, getdate(), QtestsetExemplos
from NPIij n, PIij p
Where n.sentencaid = p.sentencaid
and n.PIij = (select max(PIij)
from NPIij n2
where round(PIij,11)
round(1.0/ (select
count (*) from
classe),11)
and n2.sentencaid =
n.sentencaid)
and round(n.PIij,11) <> round(1l.0/(select count (*)
from classe),11)
and n.classeid = p.classeid
and p.PIij =1
and p.exemplo = 0

update estatisticas set abrangencia = (select
convert (float,count (*)) from NPIij n, PIij p
Where n.sentencaid = p.sentencaid
and n.PIij = (select max(PIij) from NPIij n2

109

(select sentencaid from PIij where

<>
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where round(PIij,11) <> round(1.0/(select count (*)
from classe),11)
and n2.sentencaid = n.sentencaid)
and round(n.PIij,11) <> round(l.0/(select count (*)
from classe),11)
and n.classeid = p.classeid
and p.PIij =1
and p.classeid 1
and p.exemplo = 0) /
(select convert (float,count (*))

from PIij pp

Where pp.classeid =1

and pp.PIij = 1

and pp.exemplo = 0)
where abrangencia = 0

update estatisticas set F1 = (2 * Accuracy * Abrangencia) /
(Accuracy + Abrangencia)

declare (@estatisticaid int
select (@estatisticaid = @@identity

insert metricas
select p.classelD,
convert (float,count(*)) as TP,
(select
convert (float, count (*)) from NPIij
pp, PIij ppp
where pp.sentencaid = ppp.sentencaid
and pp.classeid = p.classelD
and round(pp.PIij,11) <>
round(1.0/ (select count(*) from
classe),11)
and pp.PIij = (select max(PIij) from
NPIij n3
where round(PIij,11l) <>
round(1.0/ (select count(*) from
classe),11)
and n3.sentencaid = pp.sentencaid)
and ppp.PIij =1
and ppp.exemplo = 0
and ppp.classeid <> p.classeid),
@TotalSentencasExemplos, O,
0, getdate(), 0, (select convert (float,count(*)) from
PIij pp where pp.classeid = p.classelID and pp.PIij = 1
and pp.exemplo = 0),

@estatisticaid

from NPIij n, PIij p

Where n.sentencaid = p.sentencaid

and n.PIij = (select max(PIij) from NPIij n2 where
round (PIij,11) <> round(1.0/(select count(*) from
classe),11l) and n2.sentencaid = n.sentencaid)

and round(n.PIij,11) <> round(1l.0/(select count (*)
from classe),11)

and p.PIij =1

and p.exemplo = 0

and n.classeid = p.classeid

group by p.classelID

——Cdlculo de Precision, Recall e F1l por Classe
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update metricas set Recall = TP / Amostras, Precision
= TP / (TP + FP)

update metricas set F1l = (2 * Recall * Precision) /
(Recall + Precision)

select exemplos, amostras, round(accuracy, 3) as accuracy,

round (abrangencia, 3) as abrangencia, round(fl, 3) as £f1,

convert (char (20), data, 13) data, estatisticaid from estatisticas
order by data desc

/**0Object:StoredProcedure [dbo].[spi_GeraModeloParaAlgoritmoEM]**/
/****Geracdo dos dados do Modelo para o Algoritmo EM ****&&xxrkkk/

CREATE PROCEDURE [dbo]. [spi_GeraModeloParaAlgoritmoEM]
@nGrama int,

@stemming bit,

@argID int

AS

if QargID = 0 --Situacgdo onde o modelo estd sendo criado
Begin

delete nip

delete palavra
end

DECLARE @Stm wvarchar (255)

DECLARE (@Sentenca varchar (255), @Sentencaant varchar (255)
DECLARE @i int, @palavra wvarchar (255)

DECLARE (@tableNGramaSentenca table (sentencaid int, palavra
varchar (255))

if @stemming = 1
BEGIN

——Atualizacao do stem das palavras do corpus utilizando Porter

update c¢ set stm = dbo.fnPorterAlgorithm (REPLACE ( REPLACE (
REPLACE ( REPLACE ( REPLACE ( REPLACE ( REPLACE ( REPLACE (
REPLACE (REPLACE ( convert (varchar (255), palavra) , ','" , '"'"'»), ':',
LD D LD I D D N D D I
D P D)

from corpus c, sentenca s

where c.palavra is not null

and c.sentenca = s.descricao

and c.palavra not like '"#%#'

and (s.arqID = @argID or Q@argID = 0)

if @ngrama = 1
BEGIN

—-—Criagédo da lista de palavras
insert into palavra (palavra)

select distinct c.stm
from corpus c, sentenca s
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where charindex ('#', c.stm) = 0

and c.sentenca = s.descricao

and (s.arqID = @argID or Q@argID = 0)

and not exists (select * from palavra where palavra

c.stm)

delete n

from nip n, sentenca s

where n.sentencaid = s.sentencaid

and s.argID = @arglID
—-—Criacao do saco de palavras por sentencga

insert into nip
select s.sentencaid, p.palavraid, count (*)
from corpus ¢, palavra p, sentenca s
where c.sentenca = s.descricao
and c.stm = p.palavra
and (s.arqID = QargID or Q@argID = 0)
group by s.sentencaid, p.palavraid
END
else
BEGIN

DECLARE corpus CURSOR FOR

select Stm, Sentencaid from corpus c, sentenca s
where c.sentenca = s.descricao

and (s.arqID = @argID or Q@argID = 0)

order by arquivoconteudoid, linha

OPEN corpus;

FETCH NEXT FROM corpus

INTO @Stm, @Sentenca

set @palavra = @stm

set @sentencaant = @Sentenca
set @1 =1

WHILE @QQ@FETCH_STATUS = 0

BEGIN

if @sentenca = @sentencaant and @i < @nGrama

BEGIN
set @palavra = @palavra + ' ' + @stm
set @1 = @i + 1

END

else

BEGIN

insert into @tableNGramaSentenca values
(@sentenca, @palavra)
set @palavra = @stm
set @1 =1
END
FETCH NEXT FROM corpus
INTO @Stm, @Sentenca
set @sentencaant = @Sentenca
END

CLOSE corpus;
DEALLOCATE corpus;

—-—Criagédo da lista de palavras

112
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insert into palavra (palavra)

113

select distinct palavra from @tableNGramaSentenca t
Where not exists (select * from palavra p where

p.palavra = t.palavra)

delete n

from nip n, sentenca s

where n.sentencaid = s.sentencaid
and s.argID = @arglID

—-—Criacdo do saco de palavras por sentenca

END
else

END

insert into nip

select c.sentencaid, p.palavraid, count (*)
from @tableNGramaSentenca c, palavra p
where c.palavra = p.palavra

group by c.sentencaid, p.palavraid

—— Néo utilizando o Porter Stemming

BEGIN

if @ngrama = 1

BEGIN

—-—Criagédo da lista de palavras

insert into palavra (palavra)

select distinct REPLACE( REPLACE( REPLACE ( REPLACE (
REPLACE ( REPLACE ( REPLACE ( REPLACE (REPLACE (REPLACE (

convert (varchar (255),palavra) , ','" , '' ),
D LD B LD I I (L
ll) , l[l, ll), l]l, ll)

from corpus c, sentenca s

where charindex ('#', palavra) = 0

and c.sentenca = s.descricao

and (s.argID = @argID or @argID = O0)

o !
. 4

ll),

")

Yy

and not exists (select * from palavra where palavra =

REPLACE ( REPLACE ( REPLACE ( REPLACE ( REPLACE (
REPLACE ( REPLACE (REPLACE (REPLACE (

convert (varchar (255) ,palavra) , ',"' , "' )

l.l, L] l*l, ll), l+l, ll), llll, ll), l(

B S N R D

delete n
from nip n, sentenca s
where n.sentencaid = s.sentencaid

and s.argID = @arglID

—-—Criacdo do saco de palavras por sentenca

insert into nip

select s.sentencaid, p.palavraid, count(*)
from corpus ¢, palavra p, sentenca s

where c.sentenca = s.descricao

and (s.arqID = @argID or Q@argID = 0)

and REPLACE ( REPLACE ( REPLACE( REPLACE ( REPLACE (

REPLACE ( REPLACE ( REPLACE ( REPLACE ( REPLACE (

convert (varchar (255),c.palavra) , , , ),

4

REPLACE (
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END
Else
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"), '.', "), '*', "), '+', "), '"', "), '(', "),

IS P D N ")=p.palavra
group by s.sentencaid, p.palavraid

—-Utilizando n-grama

BEGIN

DECLARE corpus CURSOR FOR
select REPLACE (REPLACE (REPLACE (REPLACE

(REPLACE (REPLACE (REPLACE( REPLACE (REPLACE (REPLACE (
convert (varchar (255) ,palavra) , ',"' , "' ), ':', '"),

l.l, ll), l*l, ll), l+l, ll), llll, ll), l(l, ll), l)l,

B P D D R

Sentencaid from corpus c, sentenca s
where c.sentenca = s.descricao

and (s.arqID = QargID or Q@argID = 0)
order by arquivoconteudoid, linha

OPEN corpus;

FETCH NEXT FROM corpus
INTO @Stm, @Sentenca

set @palavra = @stm
set @sentencaant = @Sentenca
set @1 =1
WHILE @QQ@FETCH_STATUS = 0
BEGIN
if @sentenca = @sentencaant and @i < @nGrama
BEGIN
set @palavra = @palavra + ' ' + (@stm
set @1 = @i + 1
END
else
BEGIN

insert into @tableNGramaSentenca values
(@sentenca, @palavra)
set @palavra = @stm
set @1 =1
END
FETCH NEXT FROM corpus
INTO @Stm, @Sentenca
set (@sentencaant = @Sentenca
END

CLOSE corpus;
DEALLOCATE corpus;

——Criacao da lista de palavras

insert into palavra (palavra)

select distinct palavra from @tableNGramaSentenca t
Where not exists (select * from palavra p where
p.palavra = t.palavra)

delete n
from nip n, sentenca s
where n.sentencaid = s.sentencaid

and s.argID = @arglD
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—-—Criacdo do saco de palavras por sentenca
insert into nip
select c.sentencaid, p.palavraid, count(*)
from @tableNGramaSentenca c, palavra p
where c.palavra = p.palavra
group by c.sentencaid, p.palavraid
END
END
delete FIjprincipal
insert into FIjprincipal
select classeid, palavraid from
classe, palavra
select count(*) palavras from palavra
GO
/*** Object: StoredProcedure [dbo]. [spi_CorpusConteudoArquivo]**/

/*** Carga dos arquivos para o corpus separando as palavras******/

CREATE PROCEDURE [dbo]. [spi_CorpusConteudoArquivo]
@argID int
AS

create table #temp (ArquivoConteudoID int, textoinicial
varchar (255), textofinal varchar (255))

insert #temp

select ArqgConteudolID, '', convert(varchar (255), texto)
from ArquivosTxtConteudo

where convert (varchar (255), texto) not in ('NULL', ''")
and argID = @arglID

update #temp set textoinicial = substring(textofinal, O,
charindex (' ', textofinal, 0)),

textofinal = substring(textofinal, charindex(' ', textofinal
1, 255)

from #temp
declare (@sentencaid int
set @sentencaid =1

While exists (select * from #temp)
Begin

I4

0)

insert corpus (ArquivoConteudoID, Palavra, Sentenca, ArqglD)

select ArquivoConteudoID, textoinicial, '#' +

convert (varchar (100), @sentencaid) + '#' + convert (varchar (100),

@argID), @arqglID
from #temp (nolock)
where textoinicial not in ('NULL', '")

delete #temp where textofinal = '' and textoinicial =

delete #temp where textofinal = textoinicial

+
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update #temp set textoinicial = substring(textofinal, O,
charindex (' ', textofinal, 0)),
textofinal = substring(textofinal, charindex(' ',

textofinal, 0) + 1, 255)
from #temp

update #temp set textoinicial = textofinal where charindex('
', textofinal, 0) = 0 and textoinicial = "'

End

drop table #temp
GO

J*x*E*xx* Object: StoredProcedure [dbo].[spi_ConteudoArquivo] ****/
J**xx*x*% Importacdo do arquivo para o banco de dados ***xkxkxkxxrkkk/

CREATE PROCEDURE [dbo]. [spi_ConteudoArquivo]
@arqgID int,

@nomeArqg varchar (255)

AS

DECLARE (@Comando varchar (255)
create table #temp_text (texto ntext)
SET @Comando = 'type "C:\importacao\' + @nomeArqg + '"'

insert #temp_text
EXEC master.dbo.xp_cmdshell @Comando

insert into ArquivosTxtConteudo (ArgID, Texto)
select @argID, texto
from #temp_text

delete #temp_text
GO

/**** Object:StoredProcedure [spi_CorpusConteudoArquivoSentenca]*/
/**** Fragmentacdo do arquivo em sentengas *rxxxkkdrrrkkkhhrrrkhkr/

CREATE PROCEDURE [dbo]. [spi_CorpusConteudoArquivoSentencal
@argID int,

@tipo smallint

AS

DECLARE Corpus_Cursor CURSOR FOR

select at.arqgID, linha, palavra, c.arquivoconteudoid, pos
from corpus c, arquivostxtconteudo atc, arquivostxt at
where c.arquivoconteudoid = atc.argconteudoid

and atc.argid = at.arqgid

and at.argID = @arqgID

order by arquivoConteudoID, linha

DECLARE @linha int, @palavra varchar (255), @arquivoconteudoid int,
@pos varchar (10)

DECLARE (@sentenca varchar (255), @sentencaid int
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set @sentencaid =1
OPEN Corpus_Cursor;

FETCH NEXT FROM Corpus_Cursor
INTO @argID, @linha, @palavra, Qarquivoconteudoid, @pos

SET @sentenca = '#' + convert (varchar (100), @sentencaid) + '#' +
convert (varchar (100), @arglID)

UPDATE corpus set sentenca = (@sentenca
WHERE linha = @linha

FETCH NEXT FROM Corpus_Cursor
INTO @argID, @linha, @palavra, @arquivoconteudoid, @pos

WHILE QQ@FETCH_STATUS = 0O

BEGIN
UPDATE corpus set sentenca = (@sentenca
WHERE linha = @linha

if (Q@tipo = 2)
BEGIN

—-—-Separagao na troca de paragrafo, ou seja, quando o textoinicial

1o

= '%.' e nao tem mais texto, soma 1 no sentencaid

if (@palavra like '%.' OR (@palavra like '$%?' OR (@palavra

like '%$!'") and not exists (select * from corpus where
arquivoconteudoid = @arquivoconteudoid and linha > @linha)
Begin
set @sentencaid = @sentencaid + 1
set @sentenca = '#' + convert (varchar (100),
@sentencaid) + '"#' + convert (varchar (100),
QarglID)
End
END
else
BEGIN

—-—-Separagdo no ponto final separando por oragéao

if (@palavra like '%$.' OR (@palavra like '%?' OR (@palavra

like '$!")
Begin
set @sentencaid = @sentencaid + 1
set @sentenca = '#' + convert (varchar (100),
@sentencaid) + '"#' + convert (varchar (100),
@arglID)
End
END

FETCH NEXT FROM Corpus_Cursor
INTO Q@argID, @linha, @palavra, Qarquivoconteudoid, @pos
END

CLOSE Corpus_Cursor;
DEALLOCATE Corpus_Cursor;

—--Recrigao das Sentencas
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delete sentenca where arqglID = QargID

insert sentenca (descricao, arqglD, classelD)

select distinct sentenca, arqglID, (select classeID from ArquivosTxt
where arqgID = @arqglD)

from corpus c

where not exists (select * from sentenca s where s.descricao =
c.sentenca)

and argID = @argID

order by sentenca

declare (@testsetl table (sentencaid int)
declare @total int

set @total = (select count(*) from sentenca where arqglID = @arqglD)
——Separacgao das sentencgas em dois testsets

insert (@testsetl

select Top (@total/2) sentencaid
from sentenca where argID = @arqglID
order by sentencaid

update sentenca set testset =1
from sentenca s, @testsetl tl
where s.sentencaid = tl.sentencaid

update sentenca set testset = 2

from sentenca s

where testset is null and argID = @argID
GO
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