Bios 750:  Monte Carlo and Bootstrapping Methods

Fall 2000






Sept. 13, 2000

1.  Programming review

2.  Macros

3.  Distributions (again) and programming practice

More Programming in SAS

Alternative forms of DO:

Do

do i = 1 to 100;

    [data generation statements]

end;  

Do until

To generate the 100 observations above,

n = 1;

do until (n > 100);

 ....

  [data generation statements]

  n = n+1;

end;

Do while

n=0;

do while (n lt 100);

....

  [data generation statements]

  n = n+1;

end;

If statements
If/then statements

if group =1 then x = rannor(-99);

if/then else statements:


if group = 1 then x = rannor(-99);


else if group = 2 then x = 5*rannor(-99);


else x = 3*rannor(-99);

Subsetting if

data one; 

          do i = 1 to 100;

            x = rannor(-99);

           output;

     
 end;


data two; set one;


  if x gt 0;

This means keep if x gt 0;  the "then" clause is implied.

 Using Macros

to call subroutines

to control iterations

Calling subroutines:

1.  write SAS code to do repetitive or complex tasks; 

2.  store this code under a macro name either in the active program, or externally;

3.  call the macro during execution of the program

%include '/u44/bst/myersl/lorchmyers/for/gee3.sas';

...

data geedata; set time1 time2; by id;

  intercpt = 1;

%GEE (data = gee, YVAR = score,

      XVAR= intercpt time group gt,

      LINK= 3,

      VARI= 3,

      CORR= 4,

      MATRIX=work,

      short=yes);

The GEE macro is stored under the name gee3.sas in the library listed in the %include statement.

Example 2.

File normdat.mac

%macro normdat(xn);

    %do i=1 %to &xn;

       x = rannor(-99);

       output;

    %end;

%mend;

File normal.sas

options ls = 80;

%include '/home/k-z/m/my/myersl/mc/normdat.mac';

data one;

   %normdat(10);

proc print;

Output  normal.lst

                                OBS        X

                                  1    -1.37301

                                  2     0.69965

                                  3     1.02260

                                  4    -0.36300

                                  5     0.23215

                                  6    -0.77270

                                  7     0.40996

                                  8     1.48185

                                  9     0.90292

                                 10     0.17111

To control iterations:

See sample program.

%macro montecar(iter);

%do ii=1 %to &iter;

   %put &ii;

...

  data and proc steps

...

%end;

%mend montecar;

%montecar(1000);

%, & in macro language

Example:  Using MC for assessing distributions
Order 1000 items; new company, new product.

Randomly select and test 100; find 4 defective.

The company says the defective rate is 2% and you just drew a bad sample.

We're sampling without replacement, so the number of defects (d) follows hypergeometric distribution rather than a binomial distribution.  

According to company, there should be 20 defectives in the batch of 1000.  So:

p(d=x) = 
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 We want the p(d>4).  Can solve mathematically, but why?

How to do this using MC methods?

Describing distributions
Example 1:  defining the moments of a distribution

P(X ~ U(1,8)) = 0.5

P(X ~ U(0,10)) = 0.5

Find the mean, variance, skew, and kurtosis of X.

Find the probability that X > 6.

options ls = 72;

data one;

  sumx = 0; sumxsq = 0; sumxcub= 0; sumxqu = 0; kount = 0;

  iter = 10;

  do i = 1 to iter;

    c = ranuni(-99);

     if c lt .5 then x = (ranuni(-99)*7)+1;


 else x = 10*ranuni(-99);

     if x gt 6 then kount = kount + 1;


 sumx = sumx+x;


 sumxsq = sumxsq+x**2;


 sumxcub = sumxcub+x**3;


 sumxqu = sumxqu+x**4;

  end;

   mean = sumx/iter;

   var = sumxsq/iter -mean**2;

   output;

proc print;

run;
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