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1.1 codigo de programa GENERADOR DE NORMALES MULTIVARIANTES según EL METODO DE JACOBI

Attribute VB_Name = "modFuncionesGeneracionNormalMultivariante"

Option Explicit

Option Base 1

'****************************************************************

'* Computation of Multivariate Standard Normal Distribution probability    *  '***************************************************************

'* Basado en 1997 Anthony Sun. http://www.geocities.com/WallStreet/9245/vba.htm

'* Toni Monleón. Dep Estadistica UB. 2003. amonleong@wanadoo.es

'****************************************************************

Sub MultiVariate(ByVal bCheckValores As Boolean, ByVal nNumVarEntrada As Long, ByVal iterationEntrada As Long, MatrixCorrelac() As Double, MatrixNormal() As Double)

'Generar una normal bivariante:

    Dim i As Long, j As Long, k As Long, nNumVar As Long, iteration As Long, ii As Long

    ''Cells(6, 6) = "=count(B8:F8)"

    'Datos:

    iteration = iterationEntrada ''Range("F5").Value 'Nº de iteraciones

    nNumVar = nNumVarEntrada 'Range("F6").Value

    Dim Num As Long

    ReDim Matrix(nNumVar, nNumVar) As Double, arr(nNumVar, nNumVar) As Double

    ReDim EigVec(nNumVar, nNumVar) As Double, transpEigVec(nNumVar, nNumVar) As Double

    ReDim EigVal(nNumVar) As Double

    ReDim diaMatrix(nNumVar, nNumVar) As Double

    ReDim transpEigVec_diaMatrix(nNumVar, nNumVar) As Double

    ReDim y(iteration, nNumVar) As Double, mean(nNumVar) As Single, sd(nNumVar) As Single, corr(nNumVar) As Single

    ReDim normnum(nNumVar) As Single, Z(nNumVar) As Single

    Dim p As Single, SumX As Single, sumM As Double, sumS As Double, sumDev As Double

    ReDim Matrix2(iteration, nNumVar) As Double

    ReDim Cov(nNumVar, nNumVar) As Double, dev(iteration, nNumVar) As Double

    ReDim MatrixNormal(iteration, nNumVar) As Double 'Devuelve valores generados estocasticamente

    'Matriz de correlaciones:

    Matrix() = MatrixCorrelac()

    'Z: Por si se desean calcular los valores de probabilidad, segun unas Z conocidas.

    'Z(1) = 0

    'Z(2) = 0

    'Z(3) = 0

    'Z(4) = 0

    'Z(5) = 0

'** 1. Read in the correlation matrix and derive Eigenvector and Eigenvalue

    For i = 1 To nNumVar

        For j = i To nNumVar

            ''Matrix(i, j) = Cells(i + 7, j + 1)

            Matrix(j, i) = Matrix(i, j)

        Next j

        Z(i) = Z(i) 'Cells(i + 7, 8)

    Next i

    Call jacobi(Matrix, nNumVar, nNumVar, EigVal, EigVec, Num)

'** 2. Form a diagonal matrix using the Eigenvalue

    For i = 1 To nNumVar

              For j = i + 1 To nNumVar

                        diaMatrix(i, j) = 0

                        diaMatrix(j, i) = 0

              Next j

              diaMatrix(i, i) = Sqr(EigVal(i))

    Next i

'** 3.1. Transpose the Eigenvector matrix

    For i = 1 To nNumVar

              For j = 1 To nNumVar

                    transpEigVec(i, j) = EigVec(j, i)

              Next j

    Next i

'** 3.2 Multiply the transpose the Eigenvector matrix by the diagonal matrix using the Eigenvalue

    For i = 1 To nNumVar

              For j = 1 To nNumVar

                    'Implementar la funcion que permita cálculo de multiplicación de 2 matrices con las mismas filas y columnas:

                     transpEigVec_diaMatrix(i, j) = mResultadoProductoMatricial(nNumVar, i, j, transpEigVec, diaMatrix)

                        ''transpEigVec_diaMatrix(i, j) = _

                        Application.Index((Application.MMult(diaMatrix, transpEigVec)), i, j)

              Next j

    Next i

'** 4. Generate random numbers from a multivariant standard normal distribution and compute the

'**     probability

    p = 0

    For k = 1 To iteration

              SumX = 0

              For ii = 1 To nNumVar

                        normnum(ii) = gauss()

              Next ii

              For j = 1 To nNumVar

                        y(k, j) = 0

                        For i = 1 To nNumVar

                                  y(k, j) = y(k, j) + transpEigVec_diaMatrix(i, j) * normnum(i)

                                  'Almacenamiento de los valores generados estadisticamente:

                                  MatrixNormal(k, j) = y(k, j)

                        Next i

                        If y(k, j) < Z(j) Then SumX = SumX + 1

              Next j

              If SumX = nNumVar Then p = p + 1

    Next k

    ''MsgBox "La probabilidad resultante es " & CStr(p / iteration)

    ''Cells(14, 5) = p / iteration

'** The program below checks the accuracy of the output

    For j = 1 To nNumVar

              sumM = 0

              For i = 1 To iteration

                        sumM = sumM + y(i, j)

              Next i

              mean(j) = sumM / iteration                                         'mean

              'Resultados de media

              If bCheckValores Then

                MsgBox "La media de la variable " & CStr(j) & " es: " & CStr(mean(j))

              End If

              ''Cells(j + 16, 3) = mean(j)

    Next j

    For j = 1 To nNumVar

              For i = 1 To iteration

                        dev(i, j) = y(i, j) - mean(j)

              Next i

    Next j

    For i = 1 To nNumVar

              For j = 1 To nNumVar

                        sumS = 0

                        For k = 1 To iteration

                                  sumS = sumS + dev(k, i) * dev(k, j)

                        Next k

                        Cov(i, j) = sumS / (iteration - 1)                     'covariance

              Next j

              sd(i) = Sqr(Cov(i, i))

              If bCheckValores Then

                MsgBox "La sdv de la variable " & CStr(i) & " es: " & CStr(sd(i))

              End If

              ''Cells(i + 16, 4) = sd(i)

    Next i

    For i = 1 To nNumVar

              For j = 1 To nNumVar

                    If bCheckValores Then

                        MsgBox "La correlacion de la variable " & CStr(i) & " y la de la variable: " & CStr(j) & " es: " & CStr(Cov(i, j) / (sd(i) * sd(j)))

                        ''Cells(i + 24, j + 1) = Cov(i, j) / (sd(i) * sd(j)) 'correlation

                    End If

              Next j

    Next i

End Sub

'****************************************************************

'*              Jacobi search method to derive Eigenvalues and Eigenvectors*        

'****************************************************************

'* This section of the program is provided by Prof. L. Tatum of Baruch College.  He recoded it into

'    VBA from the book "Numerical Recipes in Fortran."

Sub jacobi(A() As Double, nNumVar As Long, NP As Long, D() As Double, V() As Double, NROT As Long)

          Dim NMAX As Long, B() As Double, Z() As Double

          Dim i As Long, SM As Double, THRESH As Double, G As Double, H As Double

          Dim T As Double, THETA As Double, C As Double, S As Double, TAU As Double, j As Long

          NMAX = 100

          ReDim D(NP)

          ReDim V(NP, NP)

          ReDim B(NP)

          ReDim Z(NP)

          Dim IP As Long, IQ As Long

          For IP = 1 To nNumVar

                    For IQ = 1 To nNumVar

                              V(IP, IQ) = 0#

                    Next IQ

                    V(IP, IP) = 1#

          Next IP

          For IP = 1 To nNumVar

                    B(IP) = A(IP, IP)

                    D(IP) = B(IP)

                    Z(IP) = 0#

          Next IP

          NROT = 0

          For i = 1 To 50

                    SM = 0#

                    For IP = 1 To nNumVar - 1

                              For IQ = IP + 1 To nNumVar

                                        SM = SM + Abs(A(IP, IQ))

                              Next IQ

                    Next IP

                    If (SM = 0#) Then GoTo 999

                    If (i <= 4) Then

                              THRESH = 0.2 * SM / (nNumVar ^ 2)

                    Else

                              THRESH = 0#

                    End If

                    For IP = 1 To nNumVar - 1

                              For IQ = IP + 1 To nNumVar

                                        G = 100# * Abs(A(IP, IQ))

                                        If ((i >= 4) And (Abs(D(IP)) + G = Abs(D(IP))) And _

                                        (Abs(D(IQ)) + G = Abs(D(IQ)))) Then

                                                  A(IP, IQ) = 0#

                                        ElseIf (Abs(A(IP, IQ)) >= THRESH) Then

                                                  H = D(IQ) - D(IP)

                                                  If (Abs(H) + G = Abs(H)) Then

                                                            T = A(IP, IQ) / H

                                                  Else

                                                            THETA = 0.5 * H / A(IP, IQ)

                                                            T = 1# / (Abs(THETA) + Sqr(1# + THETA ^ 2))

                                                            If (THETA <= 0) Then T = -T

                                        End If

                                        C = 1# / Sqr(1 + T ^ 2)

                                        S = T * C

                                        TAU = S / (1# + C)

                                        H = T * A(IP, IQ)

                                        Z(IP) = Z(IP) - H

                                        Z(IQ) = Z(IQ) + H

                                        D(IP) = D(IP) - H

                                        D(IQ) = D(IQ) + H

                                        A(IP, IQ) = 0#

                                        For j = 1 To IP - 1

                                                  G = A(j, IP)

                                                  H = A(j, IQ)

                                                  A(j, IP) = G - S * (H + G * TAU)

                                                  A(j, IQ) = H + S * (G - H * TAU)

                                        Next j

                                        For j = IP + 1 To IQ - 1

                                                  G = A(IP, j)

                                                  H = A(j, IQ)

                                                  A(IP, j) = G - S * (H + G * TAU)

                                                  A(j, IQ) = H + S * (G - H * TAU)

                                        Next j

                                        For j = IQ + 1 To nNumVar

                                                  G = A(IP, j)

                                                  H = A(IQ, j)

                                                  A(IP, j) = G - S * (H + G * TAU)

                                                  A(IQ, j) = H + S * (G - H * TAU)

                                        Next j

                                        For j = 1 To nNumVar

                                                  G = V(j, IP)

                                                  H = V(j, IQ)

                                                  V(j, IP) = G - S * (H + G * TAU)

                                                  V(j, IQ) = H + S * (G - H * TAU)

                                        Next j

                                        NROT = NROT + 1

                                        End If

                              Next IQ

                    Next IP

                    For IP = 1 To nNumVar

                              B(IP) = B(IP) + Z(IP)

                              D(IP) = B(IP)

                              Z(IP) = 0#

                    Next IP

          Next i

999

End Sub

'****************************************************************

'*  Return random numbers from Standard Normal Distribution             * '****************************************************************

Function gauss()

    Dim fac As Double, r As Double, V1 As Double, V2 As Double

10  V1 = 2 * Rnd - 1

    V2 = 2 * Rnd - 1

    r = V1 ^ 2 + V2 ^ 2

    If (r >= 1) Then GoTo 10

    fac = Sqr(-2 * Log(r) / r)

    gauss = V2 * fac

End Function

Function mResultadoProductoMatricial(ByVal nNumVar As Long, ByVal i As Long, ByVal j As Long, Matrix1() As Double, Matrix2() As Double) As Double

    'Función que busca el valor correspondiente a i,j tras un producto de 2 matrices.

    'ProductoMatricial Matrix1(), Matrix2(), MatrixR()

    'i = filas

    'j = columnas

    'Definición de variables:

    Dim lFilas As Long

    Dim lFilas2 As Long

    Dim lCol As Long

    Dim lCol2 As Long

    Dim sSuma As Double

    ReDim MatrixR(nNumVar, nNumVar) As Double

    'Inicializacion de Variables

    sSuma = 0

    Dim lNumCol As Long

    'Operaciones del producto de Matrices Matrix1() * Matrix(2)

    For lCol = 1 To nNumVar

        For lFilas2 = 1 To nNumVar

            For lFilas = 1 To nNumVar

                sSuma = (Matrix1(lFilas, lCol) * Matrix2(lFilas2, lFilas)) + sSuma

            Next lFilas

            MatrixR(lFilas2, lCol) = sSuma

            sSuma = 0

        Next lFilas2

    Next lCol

    'Resultado

    mResultadoProductoMatricial = MatrixR(i, j)

End Function

1.2 MACRO SAS PARA EL CALCULO DE INTERVALOS DE CONFIANZA bootstrap DE LA MEDIA Y DE LA MEDIANA CON REDUCCIÓN DE BIAS.

/**

  This is a quick and simple bootstrap program

  for calculating confidence intervals around mean and median.

  The jackknife/bootstrap macros from SAS provides more capability and

  provides the ability to do jackknife analysis as well, it is also

  more confusing to use.

  This code was developed from several sources - mostly descriptions of

  the bootstrap method found on the WWW.

  Charles Burchill, October 13, 2000

Macro Call 

   _boot <options> ;

Options

data=   Input data set, this is required. 

repeat= Number of iterations to sample for boot strap.  Default is 50 

var=  Variable of interest for median/mean using boot strap

ci= Confidence interval (interger 1-100) default is 95

Output 

  Three printed tables: 1. Standard mean and CI for var.

2. Standard method bootstrap mean, median, CI for var

3. Bias reduced method bootstrap mean, median, CI for var.

The following datasets and macro variables are used internally

and not indicated in macro call.

   &i - iterations for bootstrap samples

   &upper, &lower - Points for selecting upper and lower bounds

   _test - itermediate data in bootstrap

   _itest - intermediate data in bootstrap

   final - bootstrap sampled database

   final2 - values for mean, median, CIs (standard method)

   final3 - values for mean, median, CIs (bias reduced method)

   btest  - Mean, Median for whole data set - not bootstraped

   btest2 - St. Deviation for whole dataset.

NOTE:

   This macro will read in the data set provided (only 1 variable though)

the number of times defined in repeat and run a proc univariate 

the same number of times.  This means for very large datasets

this can be a slow procedure.

   The number of iterations (repeat=) of sampling done is limited to 

less than 2000.  According to some literature you should not

need to run with more than 250 repeated samples.  Many other

sources suggest an limit of 1000 samples should be adequate.

   The macro is currently limited to median/mean calculations only but it

can be easily modified for other applications.  I would recommend

using the SAS jack/boot macro group instead because of the 

flexability.

Comment on another method:

KC Carrier has suggested the following technique for 

getting the confidence intervals of the median 

without using a bootstrap method.  Carolyn Decoster

has a nice writeup of the method.

The rank order position in the data set of the 

upper/lower bounds is given by:

Lower = floor(((nobs+1)/2) - ((nobs)**0.5)/2*1.96) ;

Upper = ceil(((nobs+1)/2) + ((nobs)**0.5)/2*1.96) ;

This gives you the record in the sorted database that

represents the upper and lower bound of the

confidence interval.  The following code

can be used to get the bounds:

*** get median and number of records ;

proc univariate data=testboot  noprint ;

      var los ;

      output out=itest  median=median n=n  ;

      run ;

*** Calculate upper and lower record numbers (bounds) ;

data itest ;

   set itest ;

   z = probit(0.05/2) ;  *** set alpha here, divide by 2 for two tailed test ;

   upper = ceil(((n+1)/2)+((n)**0.5)/2*z) ; 

   lower = floor(((n+1)/2)-((n)**0.5)/2*z) ;

   run;

*** Sort by the variable you are getting the median value for ;

proc sort data=testboot ;

   by los ;

   run;

*** Find the value of the variable for the record representing the bound ;

data test ;

   if _n_ = 1 then set itest ;

   set testboot ;

   if _n_ = lower then do ; ci='Lower' ; output ; end ;

   if _n_ = upper then do ; ci='Upper' ; output ; end  ;

   run;

*** print it out. ;

proc print data=test ;

   var ci los median ;

   run;

From testing both methods (KC, Bootstrap) they produce similar

results.  The mehtod KC suggests is far less computer

(resource) intensive.

**** Create sample data set to test code ;

libname dsd1 '/dsd1/burchil';

data dsd1.testboot ;

    set cpe.hsp9798l(keep=los where=(1<=los<=30) ) ;

    run;

_boot data=dsd1.testboot repeat=5000 var=los ci=90 ;

**/

*** The following macro randomly samples (with replacement) a data set the

    size of the  original and does a proc univariate to get the mean

    and median on the data ; 

%macro _boot(data=, repeat=50, var=, ci=95, debug= ) / stmt ;

%put Simple Boot Strap Macro for Calculating Median Confidence Intervals ;

%put Charles A. Burchill, Manitoba Centre for Health Policy and Evaluation ;

%put $Id: _boot.sas,v 1.1 2000/10/14 00:03:18 burchil Exp burchil $ ;

%if &debug = 1 %then %let debug=debug ;

%if &debug ^= debug %then options nonotes nomprint ;

%else options notes mprint ; ;

%* Set input data set to last if it is missing ;

%if &data = %then

     %let data = %trim(%substr(&sysdsn,1,8)).%trim(%substr(&sysdsn,9)) ;

%* The differnce from 100 of the upper and lower bound used in the 

   proc univariate procedure is only 1/2 the alpha removed

   from the top and bottom ;

%let low=%sysevalf((100-&ci)/2) ;

%let upper=%sysevalf(100-&low) ;

%let ci = %sysevalf(&ci/100) ;

%* If request is over 2000 iterations bail out ;

%if %eval(&repeat>2000) %then %goto out0 ;

%*** Run a means to provide some base information for the variable ;

proc means data=&data mean clm alpha=%sysevalf(1-&ci) max min n ;

   var &var ;

   title "Mean and Confidence Interval (%sysevalf(&ci*100) %) using Proc Means for &var" ;

   run;

%** delete any existing final dataset ;

proc datasets nolist ;

   delete final ;

   run;

%*** Create random samples with replacement of provided data set ;

%do i = 1 %to &repeat ;

   data _test ;

      _choice = int(ranuni(500+&i)*n) + 1; 

      set &data(keep=&var) point=_choice nobs=n ; 

          * keep forces only variable used in boot strap to be kept - limit size ;

      j+1 ;

      if j > n then stop ;

      run;

   %if %eval(&SYSERR>0) %then %goto out1;

   %*** Procedure that you want to boot strap - in this case mean and median values. ;

   proc univariate data=_test  noprint ;

      var &var ;

      output out=_itest mean=l_Mean median=l_median ;

      run ;

   %if %eval(&SYSERR>0) %then %goto out1;

   %*** Build new dataset based on output from above procedure ;

   proc append base=final data=_itest ;

   %end ;

  ** Get the 95% confidence interval around the mean - standard method using percent points in boot strapped data ;

  proc univariate  data=final noprint ; ;

     var l_mean l_median ;

     output out=final2 pctlpts=&low &upper pctlpre=Mean_ Med_  ;

     run;

  *** Get mean and median of variable for reporting and bias reduced test below ;

  proc univariate data=&data  noprint ;

      var &var ;

      output out=btest mean=b_Mean median=b_median ;

      run ;

   %if %eval(&SYSERR>0) %then %goto out1;

  data final2 ;

    merge btest final2 ;

    label b_mean="Mean &var"

          b_median="Median &var" ;

    run;

  proc print data=final2 label ;

     title1 'Standard upper and lower confidence intervals for Mean and Median using Bootstrap' ;

     title2 "Data = &data Variable=&var CI=%sysevalf(&ci*100)";;

     run;  

  *** Calculate the sample bias-reduced estimates 

    see:  http://www.dmstat1.com/bootstrap.html, and T method refered to in SAS bootstrap macro ; 

  *** See following references for variations 

  E&T     Efron, B. and Tibshirani, R.J. (1993), An Introduction to the

        Bootstrap, New York: Chapman & Hall.

  S&T     Shao, J. and Tu, D. (1995), The Jackknife and Bootstrap, New York:

        Springer-Verlag. ;

  data final3 ;

    if _n_ = 1 then set btest ;

    set final ; ;

    s_mean = 2*b_mean - l_mean ;

    s_median = 2*b_median - l_median ;

    run;

  proc univariate data=final3 noprint ;

    var s_mean s_median ;

    output out=btest2 std=s_mean s_median ;

    run;

  data final3(drop=s_mean s_median alpha pro) ;

    merge btest btest2 ;

    alpha = (1-&ci)/2 ;  *** Set probability based on confidence interval e.g. (0.95)  ;

    pro = probit(alpha) ;   *** pro is the probability statistic based on the given alpha ;

    bl_mn = b_mean+pro*s_mean ;

    bu_mn = b_mean-pro*s_mean ;

    bl_md = b_median+pro*s_median ;

    bu_md = b_median-pro*s_median ;

    label b_mean="Mean &var "

          b_median="Median &var" 

          bl_mn = "Lower Mean" 

          bu_mn = "Upper Mean" 

          bl_md = "Lower Median" 

          bu_md = "Upper Median" ;

    run;

  proc print label ;

    title1 'Bias Reduced upper and lower confidence intervals for Mean and Median using Bootstrap' ;

    title2 "Data = &data Variable=&var CI=%sysevalf(&ci*100)";

    run;

  %goto exit;  

  %out0:

     option notes ;

     %put WARNING: This is an iterative procedure that will duplicate the data set &repeat times ;

     %put WARNING: There is a limit of 2000 iterations, generally boot strap methods need no more than 500 iterations ;

     %put WARNING: The macro did not execute ;

     %goto exit ;

  %out1:

      options notes ;

     %put WARNING: There was an ERROR in the boot macro. ;

     %put WARNING: The macro did not execute. ;

     %goto exit ;

  %exit:

   options notes ;

   title1 ;

   title2 ;

%mend ;

1.3 MACRO SAS PARA LA GENERACIÓN DE VARIABLES NORMALES MULTIVARIANTES A PARTIR DE UNA MATRIZ DE VARIANZAS COVARIANZAS.

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

           %MVN macro:  Generating multivariate normal data

    DISCLAIMER:

      THIS INFORMATION IS PROVIDED BY SAS INSTITUTE INC. AS A SERVICE TO

      ITS USERS.  IT IS PROVIDED "AS IS".  THERE ARE NO WARRANTIES,

      EXPRESSED OR IMPLIED, AS TO MERCHANTABILITY OR FITNESS FOR A

      PARTICULAR PURPOSE REGARDING THE ACCURACY OF THE MATERIALS OR CODE

      CONTAINED HEREIN.

    PURPOSE:

      The %MVN macro generates multivariate normal data using the

      Cholesky root of the variance-covariance matrix.  Bivariate normal

      data can be generated using the DATA step code that follows the

      macro.

    REQUIRES:

      The %MVN macro requires Version 6.06 or later of SAS/IML software.

      The DATA step code for generating bivariate normal data requires

      only Version 6.06 Base SAS software.

    USAGE:

      The macro input/output paramters are:

           VARCOV= SAS data set that contains the variance-covariance

                   (and only the variance covariance) matrix.  The macro

                   expects m variables and m observations in the data

                   set, where m is the number of variables to generate.

           MEANS=  SAS data set that contains the mean vector.  The

                   macro expects a single variable with m observations

                   containing the m means for the variables generated.

           N=      Number of observations to generate.

           SEED=   Starting seed value for the random number generator.

                   Default value is 0, which will use the system clock

                   to generate a seed.

           SAMPLE= SAS data set name for the resulting multivariate

                   normal data.  The variable names will be COL1-COLm.

    LIMITATIONS:

      No error checking is done.  The macro assumes that dataset

      names entered are valid, and exist in the case of the VARCOV=

      and MEANS= options.

    EXAMPLE:

      This example generates 20000 observations from a 3 variable

      multivariate normal distribution with specified mean vector and

      covariance matrix.

        * Store the variance-covariance matrix in a data set ;

        data varcov;

           input m1-m3;

           cards;

          4 1.8   4

        1.8   9 3.6

          4 3.6  16

        ;

        * Store the mean vector in a data set ;

        data means;

           input m1;

           cards;

        10

        20

        30

        ;

        %mvn(varcov=varcov,

             means=means,

             n=20000,

             sample=test)

        proc corr data=test noprob cov;

          run;

************************************************************************/
%macro mvn(varcov=,       /* dataset for variance-covariance matrix */
           means=,        /* dataset for mean vector */
           n=,            /* sample size */
           seed=0,        /* seed for random number generator */
           sample=);      /* output dataset name */
 /* Get initial seed value.  If seed<=0, then generate seed from the

    system clock. */
data _null_;

   if &seed le 0 then do;

      seed = int(time());   /* get clock time in integer seconds */
      put seed=;

      call symput('seed',seed);   /* store seed as macro variable */
   end;

run;

 /* Generate the multivariate normal data in SAS/IML */
proc iml worksize=100;

   use &varcov;            /* read variance-covariance matrix */
   read all into cov;

   use &means;             /* read means */
   read all into mu;

   v=nrow(cov);            /* calculate number of variables */
   n=&n;

   seed = &seed;

   l=t(root(cov));         /* calculate cholesky root of cov matrix */
   z=normal(j(v,&n,&seed));/* generate nvars*samplesize normals */
   x=l*z;                  /* premultiply by cholesky root */
   x=repeat(mu,1,&n)+x;    /* add in the means */
   tx=t(x);

   create &sample from tx;  /* write out sample data to sas dataset */
   append from tx;

quit;

%mend mvn;

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

   Generating bivariate normal data using the DATA step

   Three methods are presented in increasing order of efficiency.

********************************************************************/
data a;

  keep x y;

  mu1=10; mu2=20; var1=4; var2=9; rho=.5;

  do i = 1 to 10000;

    x = mu1+sqrt(var1)*rannor(123);

    y = (mu2+rho*(sqrt(var2)/sqrt(var1))*(x-mu1)) +

        sqrt(var2*(1-rho**2))*rannor(123);

      output;

  end;

run;

proc corr noprob; run;

data b;

  keep x y;

  mu1=10; mu2=20; var1=4; var2=9; rho=.5;

  do i = 1 to 10000;

     /*  generate standard normal variates with corr of rho  */
     x = rannor(123);

     y = rho*x+sqrt(1-rho**2)*rannor(123);

     /*  transform to designated mean and variance  */
     x = mu1 + sqrt(var1)*x;

     y = mu2 + sqrt(var2)*y;

       output;

  end;

run;

proc corr noprob; run;

data c;

  keep x y;

  mu1=10; mu2=20; var1=4; var2=9; rho=.5;

  std1=sqrt(var1);  std2=sqrt(var2);

  c=sqrt(1-rho**2);

    do i = 1 to 10000;

       x = rannor(123);

       y = rho*x+c*rannor(123);

       x = mu1 + sqrt(var1)*x;

       y = mu2 + sqrt(var2)*y;

         output;

    end;

run;

proc corr noprob; run;

   * Store the variance-covariance matrix in a data set ;
        data varcov;

           input m1-m3;

           cards;

          4 1.8   4

        1.8   9 3.6

          4 3.6  16

        ;

        * Store the mean vector in a data set ;
        data means;

           input m1;

           cards;

        10

        20

        30

        ;

        %mvn(varcov=varcov,

             means=means,

             n=3000,

             sample=test)

        proc corr data=test noprob cov;

          run;
1.4 Estructuras de la matriz de covarianzas estimadas según diferentes métodos mediante el programa SAS 
	Description 
	Structure 
	Example 

	Variance Components
	VC (default)
	[image: image1.png]




	Compound Symmetry
	CS
	[image: image2.png]




	Unstructured
	UN
	[image: image3.png]




	Banded Main Diagonal
	UN(1)
	[image: image4.png]




	First-Order Autoregressive
	AR(1)
	[image: image5.png]




	Toeplitz
	TOEP
	[image: image6.png]




	Toeplitz with Two Bands
	TOEP(2)
	[image: image7.png]




	Spatial Power
	SP(POW)(c)
	[image: image8.png]




	Heterogeneous AR(1)
	ARH(1)
	[image: image9.png]




	First-Order Autoregressive Moving-Average
	ARMA(1,1)
	[image: image10.png]




	Heterogeneous CS
	CSH
	[image: image11.png]




	First-Order Factor Analytic
	FA(1)
	[image: image12.png]




	Huynh-Feldt
	HF
	[image: image13.png]




	First-Order Ante-dependence
	ANTE(1)
	[image: image14.png]




	Heterogeneous Toeplitz
	TOEPH
	[image: image15.png]




	Unstructured Correlations
	UNR
	[image: image16.png]




	Direct Product AR(1)
	UN@AR(1)
	[image: image17.png]
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