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CHAPTER 3

Goodness of Fit
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SELECT Fix(([Miles])/7) AS [Interval], 

(Fix(([Miles])/7))*7 AS LowEnd, 

(Fix(([Miles])/7+1))*7 AS HiEnd, 

Count([Limo Miles].Miles) AS CountOfMiles

INTO [Table 3_1]

FROM [Limo Miles] 

GROUP BY Fix(([Miles])/7), (Fix(([Miles])/7))*7, (Fix(([Miles])/7+1))*7

ORDER BY Fix(([Miles])/7);T
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����-�.

SELECT Avg(Miles) AS xBar, StDev(Miles) AS s, Count([Miles]) AS n

FROM [Limo Miles];

,	
����-�.

SELECT [Table 3_1].Interval,

[Table 3_1].LowEnd, [Table 3_1].HiEnd,

[Table 3_1].CountOfMiles,

[Query 3_2].xBar, [Query 3_2].s,

([HiEnd] - [xbar]) / [s] AS Nvariate,

Round(0, 3) AS StdNorm

INTO TempWork

FROM [Query 3_2], [Table 3_1];

( ) /x x s−

����������	
������������
���������������������	�



Goodness of Fit

5353

/�!���) � 
������ �����
 �� ���4 �;�!#�&���#�������#�9�!���E��!���G��
&&�#��������

 ���� 
����;� �&�� ���9<K=K�&�
����
��� ��������%� ���=�����%��& ���� �� !��&
 ���� ��

*
����� �� �!�����&�#
����
&���������
���!�������%�
���,�
�� ��#
 &���'���� ���4 �;�!#
��

 
����"
������!
 ��� �� �!�����&�#
����
&���

,	
����-1.

UPDATE TempWork, StdNormal 

SET TempWork.StdNorm = StdNormal.Area

WHERE Round(Nvariate,3) = Round(StdNormal.x,3); 
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,	
����-�.

SELECT Min(Interval) AS Lowest, Max(Interval) AS Highest

FROM TempWork;
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,	
����-<�.

SELECT TempWork.Interval,

TempWork.LowEnd, TempWork.HiEnd,

TempWork.CountOfMiles AS O,

Round([StdNorm] * 100, 3) AS E

INTO [Table 3_3]

FROM TempWork, [Query 3_5]

WHERE TempWork.Interval = [Lowest];
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INSERT INTO [Table 3_3] ([Interval], LowEnd, HiEnd, O, E)

SELECT TempWork.Interval,

TempWork.LowEnd, TempWork.HiEnd,

TempWork.CountOfMiles AS O,

Round(([TempWork].[StdNorm] - TempWork_1.StdNorm) * 100, 3) AS E

FROM TempWork, TempWork AS TempWork_1, [Query 3_5]

WHERE ((TempWork.Interval = ([TempWork_1].[Interval] + 1)

And TempWork.Interval > [Lowest]

And TempWork.Interval < [highest]));
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,	
����-<�.

SELECT Sum([Table 3_3].E) AS Sum_Less_Last

FROM [Table 3_3];

,	
����-<�.

INSERT INTO [Table 3_3] ([Interval], LowEnd, HiEnd, O, E)

SELECT TempWork.Interval, TempWork.LowEnd, 999 AS HiEnd,

TempWork.CountOfMiles AS O,

[n] - [Sum_Less_Last] AS E

FROM TempWork, [Query 3_5], [Query 3_6c], [Query 3_2]

WHERE TempWork.Interval = [Highest];
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,	
����-3.

SELECT [Table 3_3].Interval,

[Table 3_3].LowEnd, [Table 3_3_1].HiEnd,

[Table 3_3].[O] + [Table 3_3_1].O AS O,

[Table 3_3].[E] + [Table 3_3_1].E AS E

INTO CombInterval

FROM [Table 3_3], [Table 3_3] AS [Table 3_3_1]

WHERE ((([Table 3_3].HiEnd) = [Table 3_3_1].[LowEnd])

AND (([Table 3_3].[E] + [Table 3_3_1].[E]) < 5));
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UPDATE CombInterval, [Table 3_3]

SET [Table 3_3].[Interval] = -1

WHERE ((([Table 3_3].LowEnd) >= [CombInterval].[LowEnd])

AND (([Table 3_3].HiEnd) <= [CombInterval].[HiEnd]));

,	
����->.

DELETE [Table 3_3].Interval

FROM [Table 3_3]

WHERE [Table 3_3].Interval = -1;

,	
����-;.

INSERT INTO [Table 3_3]

SELECT CombInterval.*

FROM CombInterval;
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SELECT [Table 3_3].Interval,

[Table 3_3].LowEnd, [Table 3_3_1].HiEnd,

[Table 3_3].[O] + [Table 3_3_1].O AS O,

[Table 3_3].[E] + [Table 3_3_1].E AS E

INTO CombInterval

FROM [Table 3_3], [Table 3_3] AS [Table 3_3_1]

WHERE (([Table 3_3].HiEnd = [Table 3_3_1].[LowEnd])

AND ([Table 3_3].E < 5) AND ([Table 3_3_1].E < 5));
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,	
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SELECT [Table 3_3].Interval,

[Table 3_3].LowEnd, [Table 3_3].HiEnd,

[Table 3_3].O, [Table 3_3].E

INTO RemInterval

FROM [Table 3_3]

WHERE ((([Table 3_3].E) < 5));
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SELECT [Table 3_1].LowEnd, RemInterval.HiEnd,

[Table 3_1].[O] + [RemInterval].[O] AS O,

[Table 3_1].[E] + [RemInterval].[E] AS E

INTO CombInterval

FROM RemInterval, [Table 3_1]

WHERE ((([Table 3_1].HiEnd) = [RemInterval].[LowEnd]));
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SQL/Query

9!� ����
��4EF�,��!�� ��&
�&��
 �� ���χ��&
�����
&&�#�����������
�!��
 �*����� !
��� %�!$

"
!��#
���!��E��!���G������� ���4�#�%��& ���� �� 
����#�
��!�����%%�!��&���

�� "���� �������!*���
����)��& ���%!�,���&�����K� ��!�E��!���G�
��!�E��!���G���&
��

�������� ���� 
��� ���χ��*
�����E��!���G�
���������� ���χ��*
����%!�#� ���&��$�,�
!��

� 
 �� �&�� 
�����E��!���G��������
�H���
��0
��&�%��& ���� ������� ��K)&��� ���� 
��� ���

χ��*
����

,	
����-�.

SELECT Sum((([o] - [e]) ^ 2) / [e]) AS ChiSq

FROM [Table 3_2];

,	
����-1�.

SELECT ChiSquare.ChiSq

FROM ChiSquare

WHERE ChiSquare.Percent = 0.05

AND ChiSquare.Degress_Of_Freedom = 7;

,	
����-1�.

SELECT Chi_Sq(0.05, 7) AS [Chi Sq]

FROM [Query 3_13];
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SELECT round((1.0 - [Area]) * 100, 1) AS Answer

FROM [Query 3_2], StdNormal

WHERE round([X], 3) = round((40.0 - [xBar]) / [s], 3);
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Poisson Sets the Groundwork for Horse Kick Analysis
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SQL/Query

,	
����-<.

SELECT Min([Table 3_12].[Orders Per Day]) AS [Daily Inventory]

FROM [Table 3_12]

WHERE [Table 3_12].[Cumm Poisson] >= 0.95;
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SQL/Query

,	
����-3.

SELECT Sum([Table 3_12].[Poisson])*100 AS [Percent of Daily Sales]

FROM [Table 3_12]

WHERE [Table 3_12].[Orders Per Day] Between 2 And 6;
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SQL/Query

,	
����-=.

SELECT 

Round(1 - ([Cumm Poisson] + Poisson(13,4.2) + 

Poisson(14,4.2) + Poisson(15,4.2)), 5) AS [More than 15 units]

FROM [Table 3_12]

WHERE [Table 3_12].[ Orders Per Day] = 12;

Fitting an Exponential Distribution to Observed Data
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Make_Intervals

SET QUOTED_IDENTIFIER OFF 

GO

SET ANSI_NULLS OFF 

GO

CREATE PROCEDURE Make_Intervals

@Interval_Size smallint = 7,

@SourceTblName  VarChar(50) = '[Limo Miles]',

@SourceColName  VarChar(50) = '[Miles]',

@ResultTblName  VarChar(50) = '[Table 3_1]'

AS

/************************************************************/

/*                                                          */

/*                      MAKE INTERVALS                      */

/*                                                          */

/*   This procedure takes a table of values, groups the     */

/* values into intervals of a specified width, and then     */

/* counts the number of values within each interval.        */

/*                                                          */

/* INPUTS:                                                  */

/*   SourceTblName - table containing sample data           */

/*   SourceColName - column containing sample data values   */

/*   ResultTblName - table to receive intervals             */

/*                                                          */

/* NOTE:                                                    */

/* The result table has four columns:                       */

/*   Interval - interval ID number begins with zero         */

/*   LowEnd - lower bound of interval                       */

/*   HiEnd - upper bound of interval                        */

/*   ResultColName - (see INPUTS above)                     */

/*                                                          */

/************************************************************/

/* Clear the result table */

EXEC('DELETE  FROM ' + @ResultTblName)
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/* This query forms the intervals */

EXEC('INSERT INTO '+ @ResultTblName +

     'SELECT Floor((' + @SourceColName + ')/' + 

               @Interval_Size + ') AS Interval, ' +

     '(Floor((' + @SourceColName + ')/' + @Interval_Size + 

               '))*'+@Interval_Size + ' AS LowEnd, ' +

     '(Floor((' + @SourceColName + ')/' + @Interval_Size + 

               '+1))*' + @Interval_Size + 'AS HiEnd, ' +

     'Count(' + @SourceTblName + '.' + @SourceColName + 

               ') AS CountOf ' +

     'FROM ' + @SourceTblName + ' ' +

     'GROUP BY Floor((' + @SourceColName + ')/' + 

               @Interval_Size + '), ' +

     '(Floor((' + @SourceColName + ')/' + @Interval_Size + 

               '))*' + @Interval_Size + ', ' +

     '(Floor((' + @SourceColName + ')/' + @Interval_Size + 

               '+1))*' + @Interval_Size + ' ' +

     'ORDER BY Floor((' + @SourceColName + ')/' + 

               @Interval_Size + ')')

GO

SET QUOTED_IDENTIFIER OFF 

GO

SET ANSI_NULLS ON 

GO

Combine_Intervals

SET QUOTED_IDENTIFIER ON

GO

SET ANSI_NULLS ON

GO

CREATE PROCEDURE Combine_Intervals

@Src1TblName  VarChar(50) = 'Limo Miles',

@Src1ColName  VarChar(50) = 'Miles',

@Src2TblName  VarChar(50) = 'Table 3_1',

@RstTblName  VarChar(50) = 'Table 3_3'

AS
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/************************************************************/

/*                                                          */

/*                   COMBINE INTERVALS                      */

/*                                                          */

/*   This procedure takes the result table from the         */

/* Make_Interval procedure and combines those intervals     */

/* with an expected frequency less than 5 with their        */

/* adjacent intervals until all intervals have values       */

/* greater than or equal to 5.                              */

/*                                                          */

/* INPUTS:                                                  */

/*   Src1TblName - table name for sample data               */

/*   Src1ColName - column name for sample data              */

/*   Src2TblName - result table name from Make_Interval     */

/*   RstTblName - result table name from combined interval  */

/*                                                          */

/************************************************************/

/* Local Variables */

DECLARE @Q Varchar(500)          /* Query string */

DECLARE @Xbar Float              /* Sample mean */

DECLARE @SD Float                /* Sample Standard deviation */

DECLARE @N Int                   /* Number of sample data values */

DECLARE @ID Int                  /* Interval counter */

DECLARE @LO Int                  /* Lower bound of interval being combined */

DECLARE @HI Int                  /* Upper bound of interval being combined */

DECLARE @Lowest Int              /* Lower bound of all intervals */

DECLARE @Highest Int             /* Upper bound of all intervals */

DECLARE @SumO Int                /* Sum of the sum of observed vallues */

DECLARE @SumE Float              /* Sum of the expected frequencies */

DECLARE @Sum_Less_Last Float     /* Sum E's except last one */

/* SETUP FOR INTERVALS */

/* Obtain sample mean and standard deviation */

SET @Q = 'SELECT Avg(Convert(Float, [' + @Src1ColName + '])) AS Xbar, ' +

     'StDev([' + @Src1ColName + ']) AS SD, ' +

     'Count([' + @Src1ColName + ']) AS N ' +

     'INTO ##TempXbar_SD_N ' +

     'FROM [' + @Src1TblName + '] '

EXEC(@Q)

SELECT @Xbar = Xbar, @SD = SD, @N = N FROM ##TempXbar_SD_N     
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/* Establish intermediate work table */

CREATE TABLE ##TempWork (Interval Int,

     LowEnd Int, HiEnd Int, CountOf Int,

     Xbar Float, SD Float, NVariate Float, StdNorm Float null)

/* Populate the work table */

SET @Q = 'INSERT INTO ##TempWork (Interval, LowEnd, HiEnd, ' +

     'CountOf, Xbar, SD, NVariate, StdNorm) ' +

     'SELECT Interval, LowEnd, HiEnd, CountOf, ' +

     str(@Xbar,8,3) + ' AS Xbar, ' +

     str(@SD,8,3) + 'AS SD, ' +

     '(HiEnd - ' + str(@Xbar,8,3) + ')/' +

     str(@SD,8,3) + ' AS NVariate, 0.0 AS StdNorm ' +

     'FROM [' + @Src2TblName + ']'

EXEC(@Q)

/* Update work table with Standard Normal */

UPDATE ##TempWork

SET StdNorm =

     (Select Area FROM StdNormal

     WHERE Str(Nvariate,9,3) = Str(StdNormal.X,9,3))

/* Get lowest, highest interval values */

SELECT @Lowest = Min([Interval]),

     @Highest = Max([Interval])

     FROM ##TempWork

/* Establish table of observed (O) and */

/* expected frequencies (E) and insert */

/* the first interval */

SET @Q = 'SELECT ##TempWork.Interval As Interval, ' +

     '##TempWork.LowEnd AS LowEnd, ' +

     '##TempWork.HiEnd AS HiEnd, ' +

     '##TempWork.CountOf AS O, ' +

     '##TempWork.StdNorm * ' + str(@N,8,1) + ' AS E ' +

     'INTO ##TempTable3_3 ' +

     'FROM ##TempWork ' +

     'WHERE ##TempWork.Interval = ' + Convert(Varchar(20), @Lowest)

EXEC(@Q)
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/* Calculate the expected frequency for */

/* all of the in-between intervals */

SET @Q = 'INSERT INTO ##TempTable3_3 (Interval, LowEnd, HiEnd, O, E) ' +

     'SELECT ##TempWork.Interval AS Interval, ' +

     '##TempWork.LowEnd AS LowEnd, ' +

     '##TempWork.HiEnd AS HiEnd, ' +

     '##TempWork.CountOf as O, ' +

     '(##TempWork.StdNorm - ##TempWork_1.StdNorm) * ' +

     str(@N,8,1) + ' AS E ' +

     'FROM ##TempWork, ##TempWork ##TempWork_1 ' +

     'WHERE ##TempWork.Interval = (##TempWork_1.Interval + 1) ' +

     'AND ##TempWork.Interval > ' + Convert(Varchar(20), @Lowest) + ' ' +

     'AND ##TempWork.Interval < ' + Convert(Varchar(20), @Highest)

EXEC(@Q)

/* Sum all the preceding expected frequences (E) */

/* before appending the last interval */

SELECT @Sum_Less_Last = Sum(E) FROM ##TempTable3_3

/* Determine expected frequency for last interval */

/* and then append the last interval */

SET @Q = 'INSERT INTO ##TempTable3_3 (Interval, LowEnd, HiEnd, O, E) ' +

     'SELECT ##TempWork.Interval AS Interval, ' +

     '##TempWork.LowEnd AS LowEnd, ' +

     '999 AS HiEnd, ' +

     '##TempWork.CountOf as O, ' +

     Convert(Varchar(20), @N) + ' - ' +

     str(@Sum_Less_Last,8,3) + ' AS E ' +

     'FROM ##TempWork ' +

     'WHERE ##TempWork.Interval = ' + Convert(Varchar(20), @Highest)

EXEC(@Q)

/* COMBINE INTERVALS */

/* If result table exists, then drop it */

IF exists (SELECT id FROM ..sysobjects 

          WHERE name = @RstTblName)

Begin

     SET @Q = 'DROP TABLE [' + @RstTblName + ']'

     EXEC(@Q)

End

����������	
������������
���������������������	�



Chapter 3

78

/* Create the result table */

SET @Q = 'CREATE TABLE [' + @RstTblName + '] (Interval Int, '+

     'LowEnd Int, HiEnd Int, O Float, E Float)'

EXEC(@Q)

/* Define the cursor and the local     */

/* variables to receive the row values */

DECLARE Cr1 INSENSITIVE SCROLL CURSOR

     FOR SELECT Interval, LowEnd, HiEnd, O, E

     FROM ##TempTable3_3

     ORDER BY Interval

DECLARE @Intv1 Int, @Low1 Int, @Hi1 Int, @O1 Float, @E1 Float

OPEN Cr1

/* Set cursor to first record */

FETCH NEXT FROM  Cr1

     INTO @Intv1, @Low1, @Hi1, @O1, @E1

/* Initialize */

SET @ID = 0

/* Go through the table and combine those  */

/* intervals that have a count less than 5 */

WHILE @@FETCH_Status = 0 

     Begin

          If @E1 >= 5

          Begin

               /* Do not combine, just copy over  */

               /* the interval and move cursor    */

               /* ahead one row and get next row. */

               SET @Q = 'INSERT INTO [' + @RstTblName + '] ' +

                    'VALUES(' + str(@ID,8,0) + ', ' +

                    str(@Low1,8,0) + ', ' +

                    str(@Hi1,8,0) + ', ' +

                    str(@O1,12,5) + ', ' + 

                    str(@E1,12,5) + ')'

               EXEC(@Q)

               

               SELECT @ID = @ID + 1

               

               FETCH NEXT FROM Cr1

                    INTO @Intv1, @Low1, @Hi1, @O1, @E1

          End
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          Else

          Begin

               /* Combine the two or more intervals into   */

               /* one interval until we have @SumE >= 5,   */

               /* also remember low point of this interval */

               SELECT @LO = @Low1

               SELECT @SumO = 0.0

               SELECT @SumE = 0.0

               While (@@Fetch_Status = 0 and @SumE < 5)

               Begin

                    SELECT @SumO = @SumO + @O1

                    SELECT @SumE = @SumE + @E1

                    SELECT @HI = @Hi1

                    FETCH NEXT FROM Cr1

                         INTO @Intv1, @Low1, @Hi1, @O1, @E1

               End 

               /* Did we exit the loop */

               /* because End-Of-Table? */

               If @@Fetch_Status  <> 0 and @SumE < 5

               Begin

                    /* Combine with the last row since */

                    /* there are no more intervals to  */

                    /* combine to get a value >= 5     */

                    SET @Q = 'UPDATE [' + @RstTblName + '] ' +

                    'SET O = O + ' + str(@SumO,12,5) + ', ' +

                    'E = E + ' + str(@SumE,12,5) + ', ' +

                    'HiEnd = ' + str(@HI,8,0) + ' ' +

                    'WHERE HiEnd = ' + Convert(varchar(20), @LO)

                    EXEC(@Q)

               End
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               Else

               Begin

                    /* Save the combined interval */

                    SET @Q = 'INSERT INTO [' + @RstTblName + '] ' +

                    'VALUES(' + str(@ID,8,0) + ', ' +

                    str(@LO,8,0) + ', ' +

                    str(@HI,8,0) + ', ' +

                    str(@SumO,12,5) + ', ' + 

                    str(@SumE,12,5) + ')'

                    EXEC(@Q)

               End

          End

End  /* End While loop */

Close Cr1

Deallocate Cr1

          

/* Replace CombInterval with the RemInterval */

Delete FROM [CombInterval]

INSERT INTO [CombInterval]

     SELECT * FROM RemInterval

GO

SET QUOTED_IDENTIFIER OFF

GO

SET ANSI_NULLS ON

GO

Compare_Observed_And_Expected

SET QUOTED_IDENTIFIER OFF

GO

SET ANSI_NULLS ON

GO

CREATE PROCEDURE [Compare_Observed_And_Expected]

@Alpha Float = 0.05,

@v Int = 7,

@Src1TblName VarChar(50) = 'Table 3_3'

AS 
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/************************************************************/

/*                                                          */

/*        COMPARE OBSERVED AND EXPECTED FREQUENCIES         */

/*                   FOR A GOODNESS OF FIT                   */

/*               TO THE NORMAL DISTRIBUTION                 */

/*                                                          */

/*   This procedure takes the result table from the         */

/* Combine_Intervals procedure and determines whether or    */

/* not the data fits a normal distribution. This is         */

/* accomplished by performing a Chi-square test between the */

/* observed frequencies and the expected frequencies.       */

/*                                                          */

/* INPUTS:                                                  */

/*   Src1TblName - result table from Combine_Intervals      */

/*                                                          */

/*  TABLES:                                                 */

/*   TableChiSQ - Chi square values                         */

/*      Contents:                                           */

/*      CalcChiSq - float, calculated chi square            */

/*      TableChSq - float, table value of chi square        */

/*   ChiSquare -- the statistical table of Chi Squares.     */

/*      Contents:                                           */

/*   Alpha - significance level                             */

/*      v - degrees of freedom                              */

/*      ChiSq - chi square for Alpha and v                  */

/*                                                          */

/************************************************************/

/* Local Variables */

DECLARE @CalcChiSq float     /* Calculate Chi Square */

DECLARE @TableChiSq float     /* Table Chi Square value */

/* Calculate Chi Square */

EXEC('SELECT Sum(Power(([O]-[E]),2)/[E]) AS V ' +

     'INTO ##TmpChiSQCalcTable ' +

     'FROM [' + @Src1TblName + '] ')

SELECT @CalcChiSq = V

     FROM ##TmpChiSQCalcTable

����������	
���@�������
���������������������	�



Chapter 3

82

/* Look up the Chi Square table value */

EXEC('SELECT ChiSquare.ChiSq AS TableChiSq ' +

     'INTO ##TmpChiSQTblTable ' +

     'FROM ChiSquare ' +

     'WHERE ((ChiSquare.[Percent]=' + @Alpha + ') ' +

     'AND (ChiSquare.Degress_Of_Freedom=' + @v + '))')

SELECT @TableChiSq = TableChiSq

     FROM ##TmpChiSQTblTable

/* Save the Chi Square values, */

/* but first clear the table */

DELETE [ChiSq For Data]

INSERT INTO [ChiSq For Data]

     SELECT @CalcChiSq, @TableChiSq

GO

SET QUOTED_IDENTIFIER OFF

GO

SET ANSI_NULLS ON

GO

Procedure Calls
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DECLARE @RC int

DECLARE @Interval_Size int

DECLARE @SourceTblName varchar(50)

DECLARE @SourceColName varchar(50)

DECLARE @ResultTblName varchar(50)

EXEC @RC = [CH3].[dbo].[Make_Intervals] @Interval_Size=7, 

@SourceTblName='[Limo Miles]', @SourceColName='[Miles]',

@ResultTblName='[Table 3_1]'
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DECLARE @RC int

DECLARE @Src1TblName varchar(50)

DECLARE @Src1ColName varchar(50)

DECLARE @Src2TblName varchar(50)

DECLARE @RstTblName varchar(50)

EXEC @RC = [CH3].[dbo].[Combine_Intervals] @Src1TblName ='Limo Miles', 

@Src1ColName='Miles',

@Src2TblName ='Table 3_1', @RstTblName='Table 3_3'

DECLARE @RC int

DECLARE @Alpha float

DECLARE @v int

DECLARE @Src1TblName varchar(50)

EXEC @RC = [CH3].[dbo].[Compare_Observed_And_Expected]

@Alpha=0.05, @v=7, @Src1TblName='Table 3_3'
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