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Presenter
Presentation Notes
I’m presenting a macro created by my supervisor and used by the team for repetitive variable processing across variable families.

This presentation is not about public school funding, but think of it as a way to repetitively calculate new variables from base variables.  The premise I will use is budgeting beast food and other zoo expenses.



Problem: Report percentages and 
per animal-type on subtotal based 
on family subtotals and zoo census

Presenter
Presentation Notes
So the real purpose is stated and we’re manipulating two already provided expenditure types, food and food and the sum of all other expenses. The 2nd and 5th columns can be calculated in a similar fashion as can the 3rd and 6th variable



Macro Code

%macro name2(macrovar,suf); 
%let i=0; 
%do %while(%scan(&macrovar,&i+1,%str( )) 

ne %str( ));    
%let i = %eval(&i+1);  
%let var=%scan(&macrovar,&i,%str( ));
&var.&suf
%end; 
%mend name2;

Source: Al McKenzie, Texas Education Agency

Presenter
Presentation Notes
The macro is called with %macro, called name2, and has two parameters, no delimiters

The iterative value I is set to 0 and incremented later by use of the %eval function

The purpose is to get a series of related variables with what we can refer to as prefixes and providing a suffix that can be referred to for similar variables within then among variable families.

If you are taking notes, this is all the code you need to note.



%do %while


 
can be any macro expression that resolves 
to a logical value. 


 

The macro processor evaluates the 
expression at the top of each iteration. 


 

The expression is true if it is an integer 
other than zero. 


 

The expression is false if it has a value of 
zero. 


 

If the expression resolves to a null value or 
to a value containing nonnumeric 
characters, the macro processor issues an 
error message. 

Source: http://support.sas.com/onlinedoc/913/docMainpage.jsp?ETS=4431&PID=135574

Presenter
Presentation Notes
Given the flexibility of a macro for calls, especially when paired for an array, the first part of the macro call uses a do while.

http://support.sas.com/onlinedoc/913/docMainpage.jsp?ETS=4431&PID=135574


(%scan



 

The %SCAN and %QSCAN functions search 
argument and return the nth word. 



 

A word is one or more characters separated by one or 
more delimiters.



 

%SCAN does not mask special characters or 
mnemonic operators in its result, even when the 
argument was previously masked by a macro quoting 
function. 



 

%QSCAN masks the following special characters and 
mnemonic operators in its result:

& % ' " ( ) + - * / < > = ¬ ^ ~ ; , blank AND OR NOT EQ 
NE LE LT GE GT

Source: http://support.sas.com/onlinedoc/913/docMainpage.jsp?ETS=4431&PID=135574

Presenter
Presentation Notes
We use a scan to look through the list that will be provided in a %tokeep macro which is a simple assignment statement. There are no (%Qscans in the macro but I included that information for purposes of comparison

http://support.sas.com/onlinedoc/913/docMainpage.jsp?ETS=4431&PID=135574


(&macrovar,&i+1,%str(


 
What is a next value from the parameter list?
This increments that value and prepares the 
parameter for additional manipulation

1. The variable name is retried as the first word.
2. The %( is used to mark the open parenthesis as a 

word delimiter
3. Notice the use of %( and %) to designate the 

open and close parenthesis.
4. The list of parameters is temporarily stored in 

&macrovar
5. The resulting list of comparisons is passed back

Source: Carpenter's Complete Guide to the SAS Macro Language, Second Edition 

Presenter
Presentation Notes
The parameters are now referenced with the &macrovar representing again the prefix that is supplied by the tokeep variable. The increment of the suffix is kept in the PDV incrementing by the value supplied in the suffix parameter.

http://support.sas.com/publishing/bbu/companion_site/59224.html


ne %str( )); 


 

If a special character or mnemonic affects the 
way the macro processor constructs macro 
program statements, you must mask the item 
during macro compilation 



 

(or during the compilation of a macro program 
statement in open code) by using either the 
%STR or %NRSTR macro quoting functions.



 

These macro quoting functions mask the 
following special characters and mnemonics: 
Blank ) = NE 

; ( | L  E
¬ + # L  T
^ -- AND G  E
~ * OR G  T
, (comma) / NOT 

‘ < IN  

“ > EQ

Source: http://support.sas.com/onlinedoc/913/docMainpage.jsp?ETS=4431&PID=135574

Presenter
Presentation Notes
We’re looking for a non-null so this is just some comments on the %str function. The real purpose of this part of the macro is error trapping.

http://support.sas.com/onlinedoc/913/docMainpage.jsp?ETS=4431&PID=135574


%eval(&i+1);


 

The %EVAL function evaluates integer arithmetic or 
logical expressions. %EVAL operates by converting 
its argument from a character value to a numeric or 
logical expression. Then, it performs the evaluation. 



 

Finally, %EVAL converts the result back to a 
character value and returns that value.

Source: Art Carpenter, http://www2.sas.com/proceedings/sugi30/028-30.pdf

• If all operands can be interpreted as integers, the 
expression is treated as arithmetic. 

• If at least one operand cannot be interpreted as 
numeric, the expression is treated as logical. 

• If a division operation results in a fraction, the fraction is 
truncated to an integer. So how does it process?
1. Checks to see if there is a next word. If there is then enter the 

loop so that &i can be incremented ï.
2. Since the &i+1 word was found, increment the value of &i.
3. When the last word has been counted, exit the loop and return 

the number of words counted by passing it back.

Presenter
Presentation Notes
We need to treat our incremented variable as numeric, thus the %eval function

http://www2.sas.com/proceedings/sugi30/028-30.pdf


%let var=%scan(&macrovar,&i,%str( ));



 

The VARNAME function returns the name of the &Ith 
variable. This variable is appended to the growing list 
of variables stored in &VARLIST.



 

The %SCAN function can then be used to identify and 
breakout the individual array elements.



 

the %SCAN function have two required and one 
optional argument and they take the form of:


 

%scan(macro_var_list, word_number, 
word_delimiter)



 

%SCAN looks ahead to see if the next word (&COUNT 
+ 1) exists.

Source: Art Carpenter, http://www2.sas.com/proceedings/sugi30/028-30.pdf .

Presenter
Presentation Notes
In the %scan then, there are two required arguments, so the macro variable list is coming from the %tokeep macro statement.  The word number will be the incremental value (in this case 1, 2, 3, 4, 5, 6). The delimiter is a space.

http://www2.sas.com/proceedings/sugi30/028-30.pdf


&var.&suf


 
&var


 
NVAR variable from a given dataset



 
which are contained in a call macro like 
%tokeep



 
which contains the names of variables of the 
dataset and create macro variables. 



 
Then resolve these macro variables in a 
macro DO LOOP to perform any necessary 
function.


 

&suf


 
add the suffix "_base" to all the variables in 
the sas dataset.

Sources: http://www2.sas.com/proceedings/sugi28/118-28.pdf ,  

Presenter
Presentation Notes
So the work is done as a concatenation of the variable list and those 1 through 6 suffixes

http://www2.sas.com/proceedings/sugi28/118-28.pdf


A second look

%macro name2(macrovar,suf); 
%let i=0; 
%do 

%while(%scan(&macrovar,&i+1,%str( )) 
ne %str( ));    

%let i = %eval(&i+1);  
%let var=%scan(&macrovar,&i,%str( ));
&var.&suf
%end; 
%mend name2;
 %let tokeep=dog wolf fox canine

Cat lion tiger feline
Pig swine boar porcine;

Presenter
Presentation Notes
We invoke the global macro name2 as we’ve described. You’ve already seen a quick review of:

%do %while

%eval function

%scan function

The &var,&suf combination

And the %macro-%mend pairing that demarcates the macro

The %let statement assigns to tokeep the 9 animal types listed



Problem: Report percentages and 
per animal-type on subtotal based 
on family subtotals and zoo census

Presenter
Presentation Notes
So the real purpose is stated and we’re manipulating two already provided expenditure types, food and food and the sum of all other expenses. The 2nd and 5th columns can be calculated in a similar fashion as can the 3rd and 6th variable



Adding a subtotal to an all total
* Keep in mind that food expense is a subset 

of all expenses, and other expense types 
need the addition of food;

%let tokeep=DOG WOLF FOX CANINE CAT 
LION TIGER FELINE PIG SWINE BOAR 
PORCINE;

array items {*} &tokeep ;
array all {*} %name2(&tokeep,4);
array food {*} %name2(&tokeep,1) ;

do i = 1 to dim(items);
all{i} =  sum(0, food{i}, 

all{i});
end;

EOBTOT1  = SUM(0, DOG, WOLF, FOX, CAT, 
LION, TIGER, PIG, SWINE, BOAR);

Presenter
Presentation Notes
Total expenditures are calculated  after some array assignments. You see the %name and %tokeep are paired, and the suffix 4 for all expenses, and 1 for food expenses are arrayed separately:

Questions?



Treating for unique denominators

We need to assign a total variable for food totals and 
another total variable for food and the sum of other 
totals.

We use the same logic of giving food a suffix of 1 and 
food and all other expenses sum with a suffix of 4

These are represented as EOBTOT1 
AND EOBTOT4 for all of the animals

Presenter
Presentation Notes
The variables in this example that enable calculations are the base variables with the prefix 1 for food expenses and 4 for the sum of food and all other expenses.



Treating for a global zoo population; use 
several %tokeep,n, but have one master 
list

%let tokeep1=CANINES DOG WOLF FOX;
%let total1    =CANINES;
%let tokeep2=FELINES CAT LION TIGER;
%let total2    =FELINES;
%let tokeep3=PORCINES PIG SWINE BOAR;
%let total3    =PORCINES;

DATA BUDGET(keep=year quarter zoo_pop
%name2(&tokeep,1) %name2(&tokeep,2) 
%name2(&tokeep,3)  %name2(&tokeep,4) 
%name2(&tokeep,5)  %name2(&tokeep,6));

Presenter
Presentation Notes
Grouping like variables together then identifying and calculating subtotals is accomplished in the next statements.



Calculating the sub-expense & 
total expense for groups, 
subgroups

array allpop {*} %name2(&tokeep,6);
array foodpop {*} %name2(&tokeep,3) ;
array items {*} &tokeep ;
array all {*} %name2(&tokeep,4);
array gen {*} %name2(&tokeep,1) ;

do i = 1 to dim(items);
if zoo_pop ne 0 then foodpop{i} = ROUND( gen {i} / 

zoo_pop);
if zoo_pop ne 0 then    allpop{i} = ROUND( all {i} / 

zoo_pop);
end;

Presenter
Presentation Notes
Arraying these costs is accomplished here for calculation purposes that output the new variables to the freshly created dataset:



Review: use several %tokeeps 
with several sub-populations to 
report

%let tokeep1=CANINES DOG WOLF FOX;
%let total1    =CANINES;
%let tokeep2=FELINES CAT LION TIGER;
%let total2    =FELINES;
%let tokeep3=PORCINES PIG SWINE BOAR;
%let total3    =PORCINES;

Are different assignments from
%let tokeep=DOG WOLF FOX CAT LION TIGER PIG 
SWINE BOAR;

Presenter
Presentation Notes
Again, the global %tokeep holds the data until the items array provides the repetitive programming, saving your hands for other projects.



%LET STATEMENT
%let tokeep=DOG WOLF FOX CAT 

LION TIGER PIG SWINE BOAR;
“%Tokeep” is effective if there is a 

treatment that requires the total 
population to apply as a 
denominator against the master 
array.

Presenter
Presentation Notes
A %let statement also means a way to treat the total population and report and calculate on the master %tokeep call.	





When Denominators differ for different 
sub-group calculations, count on the 
numerically suffixed %tokeeps

%let tokeep1=DOG WOLF FOX ;
%let total1   =CANINE;
%let tokeep2=CAT LION TIGER;
%let total2  =FELINE;
%let tokeep3=PIG SWINE BOAR;
%let total3  =PORCINE;

Presenter
Presentation Notes
So it is important to identify the subtotals in the sub-%tokeeps as well.



Assigned subtotals act as 
denominators: What a dog?!

*DOG; array   items1 {*} &tokeep1;

array     all1 {*} %name2(&tokeep1,4) %name2 (&total1,4);

array allperc1 {*} %name2(&tokeep1,5) %name2 (&total3,5);

array     gen1 {*} %name2(&tokeep1,1) %name2 (&total1,1);

array genperc1 {*} %name2(&tokeep1,2) %name2 (&total1,2);
do i = 1 to dim(items1);

if &total1.1 not in(0, .) then genperc1{i} =  ROUND((gen1{i} / &total1.1) * 
100,.01);

if &total1.4 not in(0, .) then allperc1{i} =  ROUND((all1{i} / &total1.4) * 
100,.01);

end;

Presenter
Presentation Notes
After arraying each of the animal groups, we’d like to figure what percentages. 



What percentage then from the totals of canines, felines. and porcines were expended across animals, first as represented by food expenditures then as all expenditures. Perhaps the zoo can figure out an ROI based on these calculated percentages.  



Remember also that the program allows for quickly changing totals and subtotals and denominators for the calculations of these percentages



Second look at denominators

*DOG; do i = 1 to dim(items1);
if &total1.1 not in(0, .) then genperc1{i} =  ROUND((gen1{i} / 

&total1.1) * 100,.01);
if &total1.4 not in(0, .) then allperc1{i} =  ROUND((all1{i} / &total1.4) 

* 100,.01);
end;

*CAT; do i = 1 to dim(items2);
if &total2.1 not in(0, .) then genperc2{i} =  ROUND((gen2{i} / 

&total2.1) * 100,.01);
if &total2.4 not in(0, .) then allperc2{i} =  ROUND((all{i} / &total2.4) * 

100,.01);
end;

*PIG; do i = 1 to dim(items6);
if &total3.1 not in(0, .) then genperc3{i} =  ROUND((gen3{i} / 

&total6.1) * 100,.01);
if &total3.4 not in(0, .) then allperc3{i} =  ROUND((all3{i} / &total3.4) 

* 100,.01);
end;

Presenter
Presentation Notes
After the macro calls, it’s best to group these as they are calculated or as animal groups. For purposes of presentation, I’ve grouped all of the percentages together in their separate animal groups



Macro and array summary

%macro name2(macrovar,suf); 
%let i=0; 
%do %while(%scan(&macrovar,&i+1,%str( )) 

ne %str( ));    
%let i = %eval(&i+1);  
%let var=%scan(&macrovar,&i,%str( ));
&var.&suf
%end; 
%mend name2;

Presenter
Presentation Notes
Because percentages and per animal calculations are repetitive, the name2 macro allows for a stream of related variables we want to calculate and create allied variables for to be temporarily linked together through an array and kept permanently in the PDV after the data step



ANY QUESTIONS 
??????????????????????????

David B. Cohen, Systems Analyst
School Finance Unit Website:

http://ritter.tea.state.tx.us/school.finance/
School Finance Unit Email:

david.cohen@tea.state.tx.us
Phone Number:

(512) 475-2578 
Fax Number:

(512) 936-2313

Presenter
Presentation Notes
Here’s some contact information

http://ritter.tea.state.tx.us/school.finance/
mailto:david.cohen@tea.state.tx.us
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