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%CHECKALL: a macro to produce a frequency of response data set from
multiple-response data

Ronald Fehd, Centers for Disease Control and Preventioh, Atlanta GA

ABSTRACT

For the question "(Who, What, Why, When, Where, How)", the answer may be
A, or B. When the answer is {A and B} the sum of the percent response
becomes greater than 100: A: 41{85.4%), B: 31(64.6%) N=48. Multiple-response
data where questions have the phrase "check all that apply” appended to them
present a challenge to the SASE® programmer because the respanse rate for
each question is dependent upon the other variables in the series.

This paper examines the SAS proc FREQ output data set and discusses the
issues in constructing a similar daia set for muttiple-response data. Issue
related to labeling, storage and type of multiple-response variables are
discussed.

The CHECKALL macro takes as parameters an output data set name, a list of
the variables containing the multiple-response data. The values of the autput
data set variable ara the labals of the input data set mulliple-responsa variables.

Note: magro CHECKALL is a one of two papers presented at SESUG that
address multiple-response data; SHOWCOMB analyses combinations of
responses. Macro ARRAY is a utifty used by both of the macro procedures
CHECKALL and SHOWCCOMB.

INTRODUCTION

Simple questions may have simple answers. Simple questions may have
complex answers when the question contains the phrase “Check all that apply™.
This paper reviews the output data set of proc FREQ on a single variable with a
format. This data set is then used as a mode! to construct a macro routine
which produces a standardized data set with the frequencies of the individua!
variables in the series of multiple-response data.

The Answer: (Choose only One)

Programmers may or may not be consulted when designing either questions or
answers. When the datais delivered we hope that the answers have been
coilected in this style:

AcApple
B:Banana

G:Cherry  >----> box.for.answer{_)

When life and data are so simple, the programming exercise is straightforward.
SAS provides proc FORMAT 1o translate the coded vaiues of a variable info
information. Proc FREQ can creale an output data set, which is then
standardized by adding the format as a variable as it saved for ater use.

program 1

data OH_ZDNL'H;
input @01 § 1;

cards; ;

proc FORMAT;

value 3001 'A' = ‘Apple’
‘B' = ‘Banana’
'G' = 'cherry’';

proc FREQ data = CHZONLY1;
tables 001 / noprint out = FREQ;
data LIBRARY.QD1;

length Format 3 403
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set FREG;

Format = Put(Q01,%5001.);

proc PRINT data = LIBRARY.Q01;
sum _numeric_;

SAS output:

401 Format

This is the data set that we will use as a model for the information in a multiple-
response series of variables. An essential internal refation of this data is that the
sum of Count is equal to both the number of observations and the number of
rasponses. In other data the number of responses may be less than the number
of observations because of missing data. Related to the sum of Count is the
sum of Percent; here it is 100%. These internal relations usually do nat hold for
multiple-response data.

The Answers: (Check alf that apply)

A:Apple »----> box.for.answer(_)
B:Banana >----> box.fTor.answer(_)
C:Cherry >----> hox.for.answer(_ )

Our first task is to discover “What means Checked"? The most common include:
{Y,N), {T,F), (X,<dat>), etc. Here we use (1,0).

The next example data set allows multiple responses. The variables have
labels, which will be used later in place of the format. We'll use the same prec
FREQ output option and examine the result.

Program 2

data QUERIES;
label QO2A = 'Appla’
Q02B = ‘Banana’
a02¢ = ‘Cherry'}
input GO2A QOZB QQ2C;
cards; ;
proc FREQ data = QUEREES;
tables Q02A / moprint ont = QORA;
tables Q02B / noprint out = QO2B;
tables QD2C / moprint out = QO2C;
DATA Q023
set QOZA QO2B QO2C;
proc PRINT data = ao2;

SAS output:

002A QU2B QUZC Gount Fercest

o - . 1 20.0
1 . . 4 80.6 <---
. -] a 80.0
. 1 1 20.0 <---
. . 1] 3 80.0
- . 1 2 40.0  <---

This data set has the desired information. We will efiminate the observations
with values of zero, which represent ‘nat checked’, combine the series of
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variables into one variable and save the label.This process will be repeated for
each of the individual data sets of the series.

Program 3
data Q02A;
drop Q02A;
length

Variable $ 8

Label $ 40;
retain Variable 'QO2A’;
set QO2A;
where Qo2A = 1;
call label{ QU2A,Label);
trepeat process fer QO2B, 002C;
DATA Go23;

set QO2A Q026 QO2C;
proc PRINT data = 402;
sum _ humeric_;
SAS output:

Q02A Apple 4 80.6
Qoze Banana 1 20.0
aozc Cherry 2 40.0

7 140.0

This is the desired product: 2 data set, or cbject, with a known set of variable
names whara each abservation contains the name of the master dala set
variable, its 1abel, the total number ot occurrences and response rate. The sum
of Count is grealer than the number of observations; the sum of Percent is
greater than 100%. The internal consistency of 2 uniquely answered question is
apparently lest. This information will have to be saved eisewhere.

Parameters for the macro

Our task now is to replicate this process for any series. The minimum
parameters would be the name of the series of variables. In the test data
presented here that name is the prefix of each of the series' variables. This
parameter is used as the output data set name. For one-time usage, a list of
variables would be the sscond parameter. In production usage, data sets with
the series of variable names are prepared from subsets of a proc CONTENTS
output data set. The data set names are in the form: V&SERIES. See the tast
data provided with the macro below. In order to process each variable in the
series, the fist is converted 1o a series of macro variables with the macro
%ARRAY routine, which accepts either a list or a data set as input. The default
list for CHECKALL will be a data set previously prepared, with the option of
accepting a user-prepared list.

Racro step 12

X1F "QLIST-="DATA™ XTHEN RARRAY(VAR,DATAELTARARY. ,VASERIES.,VAA=Name);
SELSE SARBAY (VAR LTST. );

The macro call %ARRAY(VAR,&LIST) performs the following macro variable
assignments:

{LET VAR1 = G02A;
%LET VARZ = Q02B;
SLET VAR3 = 002¢;
SLET DIM_VAR = 3;

If the LIST is provided in a dala set, then the macro variables must be
concatenatad in order to be used in the SAS language keep and aray
statements. The parameter LIST has a dummy value; it is used to contain the
concatenated list.

Nacro step 2:

SMACRO VAR_LIST;%DO I = 1 XTO SDIN_VAR: SKVARSI. SEND:
%IF “SLIST ="DATA® %THEN SLET LIST = SVAR_LIST;
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Data set information and subsetting’

Since the intemal consistancy of these data sets is known to be unstable, then
both the number of observations and response rate must be saved to be stored
later with the daia set. An observation is output when one or more of the
variabfes is ‘checked’. in order to accommodate different styles of data entry, a
parameter TRUE is provided. For the current test data the value of TRUE is
numeric one. The test data provided with the macro contains a series of
variables where values of ‘checked’ are equal fo character one, and another
series with ‘X’ meaning ‘checked'.
Macro step 3:
* macro parsmoter: TRUE=1
DATA CHECKALL:

retain WmbrChkd Wmbrhesp 0;

do until(EndoFile);

4ot SLIDRARY..EDATA
(kosp = &BY_VAR. &LIST.)

end * EndoFile
nobs = Nmbrobs

Embribkd = 0
AFray GHOCKAIL {°} ELIST.;
drop I;
do I+ 1 to dim(ChenkAll) until(Kmbrehkd);
mTOronkd + (CheckAIL{I}s &TAUE.): end;
17 Nmbréhkd
then do; autput;
NmDrReSD + 13 /"7 WMOrChkd®/ end;

{+do until(EndoFile)*/ end;
call SymOUT( “WWBROB3" ,Trim(I1STT{pU{WTDrObS ,8.))))}
=all symput( “HMBRRESP® ,trim(leTt{put (Nmbrhesp,8.))));
stop; rum;
SLET PONTRESP = %val(100° GNWBARESP /UNMBROBS);
Sput PERTRESP = <BPONTNESP .>;

Loop through the series of vatiables

The macro %ARRAY retumed the dimension of the series of variables ‘o be
pracessed in the vanable DIM_VAR. This aflows the following loop definition;
each variable is accessed by the convention &&VARE!., where VAR is the name
of the macro array and | is the index.

D0 I = 1 %T0 &DIM_VAR; *... (keep = ESVARGI.); “END;

As in Program X above, each variable is run through proc FREQ and outputto a
data set. This dala set is standardized and concatenated fo a work data set for

" the next step.

Macrp step 4:

W00 L = 1 STO BDIN_VAR:/®c---veccrsmemancnsamsrscmanerosossorasaccnran "y
proc FREQ data = CHECKALL (kesp = REVARAIL.):
tables ARVARGI. / woprint out = FREQ:
DATA PFREQ;
drop SRVARAL.;
length Variable 3 8
Label $ 40;
retain Variable “LEVARRI.";
¢o until(EndoFile);
set FREQ end = EndoFile;
where LEVARLI. = STAUE;
call label {&EVAREI,Label):
output:
stop;
%IF AL = 7 STHER %b0;
DATA SERIZS;
do until{EndoFile);
#oT FREG ond = EndoFile;

1*go umtil(EndoFile)*/end;

ontput; 1*g80 until{EndoFile)* end;
stop; NEND;
SELSE %DO;
proc APPEND base = SERIES. data » FAEC; NEND;
g %O I=1:SDIN_VAR®! %END;
Optimizing for storage

While the data sets created by this routine have the same set of variables, it is
necessary fof later pracessing to optimize the storage of the these variables.
This data step checks the maximum width of the Label. In the lasi data step

‘ these values will be used to change the width of Label.



Macro step 6:

OATA _NULE_:
“local WLABEL;
retain Wkabel 9O 3
do until{EndoFile);
set SERIES. (Weep 5 Labal Count Percent) end = Endofile;

Yiabel = max{(WLabel, length{ Label )¥; end:
call sympot(‘' ,trim(leTt{put(WLABEL ,2.}}));
step; run;

Save the daia for Jater usage

As the data is saved 1o a permanent data set the width and format of Label are
added.

Macre step 7:

DATA SLIBMARY..BSERIES.;
attrib
Label ength = $ EWLABEL. format = ScharS@WLAREL.,

i
de until(Endofile);

set SERIES. end = EndoFiles

output; I*do untll{EndoFile)”’end:
sTOp;

CONCLUSION

When analyzing a single variable with unique responses procedures FREQ and
FORMAT can be combined to produce a data set containing information about
that variable. When you are given multiple-response data 1o analyze, correct
labels need to be applied fo the variables in the order to be able to producz a
data set which describes the seres in the same fashion as a single variable.
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* MACRO: CHECKALL

*

USAGE; 1) %CHECKALL(series-name);*assumes a data set contains vars

2) %CHECKALL(series-name,LIST=vart var2 vard .. varil};
4) °%GHECKALL(series-name,DATA=data set);*input data set

”

*

5) %CHECKALL (series-name, TRIMCHAR=-);

6) %CHECKALL(series-name,PRINT=1);

7} %CHECKALL(series-name,SO0RT=0);

8} %CHECKALL({series-name,BY_VAR=var-name);

9} %CHECKALL(series-name,BY_VAR=var-name,BY_VALUE='B'};

*

*

*

*

a*

L]

*

*®

* 10} %CHECKALL(series-name,TRUE='Y'};

* DESCRIPTION:

* Processing of a series of Check-all-that-apply variables
* to produce a standardized output data set

* containing frequency of each variable

* PROCESS:

* 1: macro: prepare ARRAY of variables

* 2: macro! if LIST=DATA then concatenate elements into LIST
* 3: data: prepare subset of DATA

* 4: macro loop: for each variable: FREQ, recode, APPEND

* 5: proc: if wanted SORT output data set

* 6: data: save various variable widths

* 7: data: save optimized data set

* 8: proc: if wanted PRINT output data set

* NOTES:

* LIST=DATA: default is data set previously prepared

* from proc CONTENTS output data set

* all variables are labeled

*
*

KEYWORDS: APPEND array %ARRAY call label dim() dimension FREQ left

multiple-response data put trim

* 2 % X % B X ¥

* ¥ % 3 o* B ¥

* #

* * * B * ¥

* PR o T st P Lt Lt et a2 2 R0t ot n * »

%MACRO CHECKALL(/*--========ceecesmemcmesemccuroomacacaamacaanann

SERIES f/* name of series of check-all variables
7* output data set name

,LIST=DATA /* list of variables,
/* default is DATA previcusly prepared
i* whose name is VA&SERIES

,LIBRARY=LIBRARY/* library name
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*/
*/
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sDATA=8DATA SET./* DATA SET is global variable, else hardcode here */
" Fkdkdrdhidkdhkhkibidkhdhkhkdibkikddd t*tt*t*t*! t,
/* D0 ROT USE &SERIES AS NAME OF THIS PARM */
,ti**ﬁ**!***ﬁ**t*i******l‘*ltI‘liti.**tit*ﬁ*! i/
,LBL_LBL=8SERIES. Label/*label of variable Label *!
s LBLCOUNT=Number of Laboratories Responding/* ol
/* label of Freq-Count *f
,LBLPCENT=Fercentage of Laboratories Responding/* bl
I* label of Freg-Percent *}
,BY_VAR= /* var for subsetting . */
SBY_VALUE='A'[* var for subsetting: value *f
,CHARTYPE=QUOBARH/* Chart-Type in (barh barv) */
,PRINT=1 }* 2print output dataset? used while testing */
»TESTING=0 /* ?enable testing features? *f
»SORT=1 /* 2output dataset to be sorted by descending Count? */
,TITLE=TEMP /* label of output dataset and title for graphics bl
/* TITLE cannet contain commas *f
»TRIMCHAR=: /* front-trim label to this char *f
I* labels expected to be in form: *f
I* *Qo4B; Category - Specific” *f
/%, TRUE= 1 /* variable counted with this value: numeric one */
s TRUE="1' f* variable counted with this value: character one *f

1*, TRUE="Y"' {* variable counted with this value: character 'Yes®  */
)i/ ¥eramscenacenacnassesrersansovannnoncaceann sesmnsmsnseassunusavnanan®/
%IF SPRINT or &TESTING %THEN %DO; options mprint notes; ' S%END;
%ELSE %D0; options nomprint nonotes; SEND;
%*1: macro: prepare ARRAY of variables
%*data is subset from proc CONTENTS: Var-Name is in variable Name;

%XIF "ELIST"="DATA" %THEN %ARRAY(VAR,DATA=ELIBRARY..VSSERIES.,VAR=Name)};

SELSE SARRAY (VAR,&LIST.);
%%2; macro: if LIST=DATA then concatenate elements into LIST;
SMACRO VAR_LIST;%D0 I = 1 %T0 &DIM _VAR; SKVARRI. %END; SMEND ;

%IF "SLIST"="DATA" %THEN %LET LIST = %VAR_LIST;
%*3: data: prepare subset of DATA;
DATA CHECKALL;
retain Nmbrchkd NmbrResp 0;
do until({EndoFile);
set SLIBRARY..SDATA (keep = &BY_VAR. BLIST.)
end = EndoFile nobs = Hmbrobs ;

Hmbrchkd = 05
array CheckAll {*} BLIST.;
drop I;

do I =1 to dim{CheckAll) until(NmbrChkd);
Nmbrechkd + (CheckAll{1} = BTRUE.); end;
if NmbrChkd
%IF &BY_VAR ne %THEN %DO;
and &BY_VAR = &BY_VALUE, %SEND;
then do; output;
NmbrResp + 1; /*if NmbrChkd*/ end;
/*do until(EndoFile)*/ end;
call symput(“NMBROBS® ,trim{left(put(Hmbrobs ,8.)))); '
call symput(“NMBRRESP",trim{left(put(NmbrResp,8.))));
stop; run;
%LET PCNTRESP = %eval{100* BNMBRRESP /&NMBRUBS);
%sput PCRTRESP = <QPCNTRESP.>;
%*4: macro loop: for each variable: FREQ, standardize data, APPEND;
%local I;
W0 I = 1 %70 8DIM VAR /*-cecccncccoranes cesercsadirasasnanenanan rrmmaah)
proc FREQ data = CHECKALL (keep = BR&VARRI. EBY_VAR.};
tables &ZVARELI. / noprint out = FREQ;
%IF &BY_VAR ne <THEN %DD;
by &BY_VAR.; %END;
DATA FREQ;
drop E&VAR&I.;
length Varisble $§ 8 Label $ 40;
retain Variable "2&VAR&I.*;

. 3%
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do until(EndoFile);
set FAEQ end = EndoFile;
where 2&VARAI. = &TRUE;
call label (38VAR&I,label};
if index{tabel, “&TRIMCHAR") then
Label = letTt(substr(Label,index( Label, "&TRIMCHAR"}+1));
output; }*do until(EndoFile)*/end;
stop;
%IF &I = 1 %STHEN %D0;
DATA SERIES:
do until(EndoFile);
set FREC end = EndoFile;

output; /*do until(EndoFile)*/end;

stop; SEND;
%ELSE %DO;

proc APPEND base = SERIES data = FREQ; %END;

J® i eiveesannsnsanssaconnsssnconnassrssueness WDO I=1I8DIM VAR*/ SEND;
%*5: proc: if wanted SORT output dataset;
%IF SSORT %THEN %DO;
proc SORT;
by descending Count; SEND;
%*6: data: save various variable widths;
DATA _NULL_;
%)ecal WLABEL WCOUNT WPERGENT;
retain WLabel WCount WPercent O ;
do until(EndoFile);
set SERIES (keep = Label Count Percent) end = EndoFile;
Wiahel = max{WlLabel ,length( Label 133
WCount = max(WCount ,length(trim(left(put(Count ,8.0)))));
WPercent = max({WPercent,length{trim(left(put(Percent ,5.1)}))); end;

call symput( WLABEL' B trim{left(put{WLabel ,2.}))});
call symput('WCOUNT* P trim(left(put{WCount ,8.))));
call symput('WPERCENT' , trim({left(put{WPercent,5.))));
stop; run;

%local LIB; %LET LIB = LIBRARY;

%IF &TESTING STHEN %DO;

%LET LIB = WORK;

%PUT WLABEL = <SWLABEL.> WCDUNT=<S8WCOUNT.> WPERCEMT=<&WPERCENT.>; S%END;
%*7: data: save optimized dataset;

DATA &LIB..&SERIES. (label =

%local LEN;

%LET LEN = %length{&TITLE.);

%IF SLEN. le 30 S%THEN *“CHECKALL &TITLE."; .
%ELSE “CHECKALL Ssubstr(&TITLE,1,30)%; 'H
attrib

%IF 8BY_VAR ne <%THEN %DO;

Subset label = “subset: GBY_VAR = &BY_VALUE" %END ;

Title label = "SSERIES. Title"

length = $ &LEN. format = $char&LEN..
N_eq label =

“K=G8NMBRRESF data:zGDATA Obs:EHMBROBS Resp!&PCHTRESP.%"
%local LENRESP;

SLET LENRESP = %eval{2 + %length(2NMBRRESP.);
length = $ S&LENRESP. format = $char&LENRESP..
Chartype label = “S&CHARTYPE"
length = $ & format = $char8.
Variable label = "ESERIES. Variable*
length = § B format = $charg.
lL.abel label = "&LBL_LBL"
length = § SWLABEL., format = $char&WLABEL..
count label = “SLBLCOUNT." format = SWCOUNT..0

Percent label = "&LBLPCENT." format = SWPERCENT..1 ;
retain Title "&TITLE.” R_eq "N=8NMBRARESP.* chartype “&CHARTYPE®;
do until(EndoFile);

set SERIES

%IF EBY VAR ne %THEN %DO;
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(rename={&BY_VAR = Subsat)) SEND;
end = EndoFile;
Label = translate{Label,'!’',"'");/*change <!> back to squote*/
=**NmbrResp = 100*Csunt/Percent;
output;
Title = '.'; N _eq = '.'; Chartype = '.'; {*do until(Endofile)*/end;
stop;
%*8: proc: if wanted PRINT output dataset;
5IF BPRINT STHER $DO; /*rr--cecmceccccecaes arsrasesmsasnecacesnanann —eokf

TITLE3 "RSERIES.: &TITLE“;
proc print data = &LIB..&SERIES. double label noobs;
%IF 8BY_VAR ne %THEN %DO;

by Subset ; id Subset ; 2END;
pro¢ CONTENTS data = &LIB..&SERIES.;

J A ernan T T T T Ty e *5,JF EPRINT*/ %END;
SENDOMAC: run;/*....... A L H
%LET DATASET = SURVEY1; *name of input data set;

i* test data «-=--- P L L LT TussssmammsmEEssErTecan. smemen ke

*libname LIBRARY 'c:\saswinpdisasuser’';*default*;
*Step 1: label the variables;
DATA LIBRARY.SURVEY1;

label Q01 = ‘Fruit’
Q02A = 'Apple’ Qo028 = 'Banana’ @02¢ = 'Cherry’
NO31 = 'One’ NO32 = 'Two' H032 = 'Three'

X08C = ‘Commercial’  X0BI
input € 1 Q01 $chart.
@ 2 Qo2A $charil. @ 3 QozB $char1, # 4 qo2c $char1.
@ 2 NO31 1. e 3 No32 1. 8 4 NO33 1.
@ 5 X08C Schart. @ 6 X08I S$chart. & 7 X08M $chart.
; cards;
A100.X.
A110..X
A101X..
ADOTXXX
A100...
; *Step 2: save CONTENTS of data set;
proc CONTENTS data = LIBRARY.SURVEY1 noprint
out = LIBAARY,.CONTENTS(keep = HName);
*Step 3: create and save data sets with series of variables;
data LIBRARY.vQ02 LIERARY.VNO3 LIBRARY.VX08;
set LIBRARY.CONTENTS;
if substr(Name,t,3) = '002' then output LIBRARY.VQO2;
if substr(Name,1,3) = 'NO3‘' then output LIBRARY.VNO3;
if substr(Name,1,3) = 'X08' then output LIBRARY.VXO0S;
[*end SOP set-Up ...iicvniniiaiaiiiiiatiiiinanas P
%CHECKALL{Q02) ;
%CHECKALL (NO3, TRUE=1) ;
%CHECKALL (X08, TRUE="'X"};
%CHECKALL{Q02,BY_VAR=QO1);/*... .. 0. cunns wessmcevesuss END Test Data */

'In House' X08M = ‘Manufacturer’ ;
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