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Why Use Macros?

To reduce programming time.
'0 standardization programming.
'0 declare constants (no magic numbers).

%LET n_sims = 100;

_ %LET seed = 123;
data simulated

do I =1to 100:;

data simulated
X = rannorm (123); dol=1t0 & n_sims ;
f)utput ; X = rannorm (&seed);
end; output ;
run ; end;

run ,



SAS Macro Language

The macros language provides the
Instructions.

The macro processor does the work.

Macro are based on text substitution in the
code.



Macro Variables

Two ways to declare

%DLET statement

Used in open code.

Known value.
%LET n_sims = 200;

call symput

Used in data steps or PROC IML.

Computed value (as a character).
call symput (-macro_var name -, value);



Macro Variables

Reference macro variables with &.

%LET test= chisq ; %LET test=  chisq ;
proc freq data =a; :>> proc freq data =a;

table x*y/ &test; table x*y/ chisq ;
run ; run

Nested referencesise&é&.

%LET city = Cary;
%LET state = NC;

&8city. &state  ; :>> &city. NC :>> Cary_NC

Note: the period after city denotes the end of the variable name (i.e. the
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Macro Functions

Advantages:

Allow compartmentalization of code.
~acilitate code reuse between programs.
Reduce programming time.

Decrease the number of programming errors.

Limitations:
Do not return values directly.



Macro Functions

Called with%mnacro name
9#my _macrol

Arguments can be passed to the macro.
Positional arguments in order.

gy _macroZ2 (X, Y, z);

Keyword arguments proceeded by name.

9my _macro3(x, arg2=z, arg3=y);
9my _macro3(x, arg3=z, arg2=y);

Arguments from within macro using &.



Macro Function (Example)

A macro to format pvalues in a data step:

%macro format p val (in, out);
if missing(&in) then &out = ,
else if 005 le&n It 0.0505 then &out=compress( '0.051" ),

else if 0.045 le&n It 0.05 then &out=compress(round(&in, 0.001 ));
else if O le&in It 0.001 then &out=compress( '<0.001" );

else if 0.001 le&n It 0.01 then &out=compress(round(&in, 0.001 ));
else if 0.01 le&inle 1 then &out=compress(round(&in, 0.001 ));

%mend format_p_val

Context:

data pvalues ;
length cpvalue $6.;
input  npvalue ;
Y%ormat_p _val (npvalue,cpvalue );
datalines



Macro Programing

If-elseIf statements:

%IF condition %THEN %DQ <statements> OEND
%ELSE %DQ <statements> %END

Do statements (loops):
%DOI =1 %TO&max_ iter ;
<statemenis>
YEND

System calls:
%SYMEXIST& macro_var_name );



Scope of Macro Variables

Globalz can be used in anywhere In the code.
Declared in open code.
When thewglobal macro Is used.

Localz can be used only in the macro in
which the variable was declared.

Declared in a macro function.
Passed as an argument.




Report Writing

The REPORT procedure Is a versatile tool for
summarizing data.

Can be used with ODS and PROC TEMPLATI
to create well laid out tables.



Report Writing

The Output Delivery System (ODS) directs the
output of procedures to different output
streams.

Use with statistical procedures to capture their
output:

ods trace on;
ods output CrossTabFreqs = fregs ;
proc freq data = a;
table  x*y;
run ;
ods trace off;



Report Writing

Use with procedures to direct the output to a
file:

options orientation= landscap&umbernodate;
odsnoproctitle;
odsrtf body ="C\DocumentsOutput.rtf"
style= styles.LPG
bodytitle;
<Proc report statements>
odsrtf close

Very powerfulwhen used with templates



What will the data set need to look like?

How do you get the pieces you need?

What aspects might change from macro call
to macro call?



