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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 grealerthan 100: A: 41(85.4%), B: 31(84.8%) N=48. MuHiple-response 
data where questions have the phrase "check all that apply' appended to them 
present a challenge to the SAS® programmer because the response rate tor 
each question is dependent upon the oIher variables in the series. 

This paper examines the SAS proc FREQ output data set and discusses the 
issues in constructing a similar data set for muHiple-response data. Issue 
related to labeling, storege and type of muHiple-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 output 
data set variable are the labels of the input data set multiple-response variables. 

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

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 
formal. This data set is then used as a model to construct a macro routine 
which produces a standardized data set with the frequencies of the individual 
variables in the series of m~iple-response data. 

The Answer: (Choose only One) 

Programmers mayor may not be consuHed when designing etther questions or 
answers. When the data is delivered we hope that the answers have been 
collected in this style: 

A:Apple 
8:8 .. an. 
C:Cherry >----> box.for.anawerL) 

When Iffe and data are so simple, the programming exercise is straightforward. 
SAS provides proc FORMAT to translate the coded values of a variable into 
information. Proc FREQ can create an output data set, which is then 
standardized by adding the format as a variable as tt saved for later use. 

program 1 

data CHZONLY1; 
input QCn S 1; 
cards; ; 
p .. oc FORMAT; 

value SQ01 'A' • 'Apple' 
'B' = 'Banana' 
'C' = 'CherrY'i 

proc FREQ data = CHZDNLV1i 
tables flO1 J Doprint- out = FREQj 

data LIBRARV.Q01; 
length Format $ 4D; 
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set FREQ; 
For_t = Put(001,$Q01.); 

proc PRINT data = LIBRARY.D01; 
Slill _numeric_; 

SAS output: 

G01 For.at Count Perceat 

A Apple 16 .. G 
8 8 .... u_ 2 33.3 
C Cherry 3 50.0 .. - .......... 

6 10D.O 

This is the data set that we will use as a model for the information in a mukiple­
response series of variables. An essential intemal relation of this data is that the 
sum of Count is equal to both the number of observations and the number of 
responses, 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 tt is 100%. These internal relations usually do not hold for 
muhiple-response data 

The Answers: (Check all that apply) 

A: Apple 
B:Banana 
C:Cherry 

> - - -. > box, for ,llnswerL) 
>---.> box.for.llnswer(_) 
>----> box.for.llnswer(_) 

Our first task is to discover 'What means Checked"? The most common include: 
(Y,N). (T,F), (X ,<dot», etc. Here we use (1,0). 

The next example data set allows muttiple responses. The variables have 
labels, which WIll be used later In place of the fonmat. We'll use the same proc 
FREQ output option and examine the result. 

.rogr .... 2 

d.t. QUEUES; 
label Q02A = 'Apple' 

Q028 = 'Banan.' 
Q02C = 'Ch ... ry·; 

input Q02A Q028 Q02C; 
cards; ; 
proc FREQ dat •• GUERIE$; 
tables AD2A I aoprint .. t = G02A; 
tabl •• Q028 I noprint o.t = 0028; 
tables QD2C I ftoprint o.t = G02C; 
DATA Q02j 

.et Q02A QD28 Q02C; 

proc .RINT data = fI02; 

lAS output: 

QD2A Q02B Goze Count 'erent 
o 1 20.0 
, 4 80.0 < ... -

0 4 80 .. 0 

1 1 20.0 < ..... 

0 3 80.0 
1 2 40.0 <---

This data set has the desired information. We will eliminate the observations 
with values of zero, which represent 'not checked', combine the series of 



variables into one variable and save the label. This process will be repeated for 
each of the individual data sets of the series. 

Progr_ a 

data Q02A; 
drDp IlD2A; 
length 

vari-.b1e S 8 
Label $ 40; 

.... tain Vari.ule 'QQ2A'; 

set Q02A; 
where Q02A = 1; 
call label( G02A, Label) ; 

-rep.at process for Q02B, DD2C; 
DATA QD2; 
.et QD2A 4028 G02C; 

proc PRINT data = QG2; 
___ nu.eric_; 

$AS output; 

Varlable Label 

Q02A 

Q028 
Q02C 

Apple 4 
Ban.... 1 
Cherry 2 

80.e 
20.0 
40.0 

7 140.0 

This is the desired product: a dataset, or object, with a known set of variable 
names where each observation contains the name of the master data set 
variable, its label, the total number of occurrences and response rate. The sum 
of Count is greater than the number of observations; the sum 01 Percent is 
greater than 100%. The internal consistency of a uniquely answered quastion is 
apparently lost. This information will have 10 be saved elsewhere. 

Parameters for the macro 

Our task now is to replicate this process for any series. The minimum 
patameters 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 second parameter. In production usage, data sets wtth 
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 test 
data provided with the macro below. In order to process each variable in the 
series, the list is converted to a series of macro variables with the macro 
%ARRAY routine. which accepts etther a list or a dataset as input. The defauK 
list for CHECKALL will be a data set previously prepared, wtth the option of 
accepting a user-prepared list. 

Macro step 1: 

UF -aUST-.-DATA" 'iIlIEIl 'aAllIlAY(VAII.,DATAa&UBIlAftY •• YUI!IUES.tV.u .... ); 
%ELSE t.&AlMY(VM"Lm.); 

The macro call %ARRAY(VAR,&LlST] performs the following macro variable 
assignments: 

'LET VAR1 = Q02A; 
'LET VAR2 • Q02B; 
'l>LET YAR3 = OO2C; 
'LET DIM_YAH = 3; 

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

.. cro steD 2: 

WACKO Va_LlST;'\DO I • , "TO UIII..'AI: gVAIIU. UIID; WlIID; 
%IF '&LIST's'DATA' "11IEM %LET LIST. %VAlt_I.IST; 
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Data set Information and subsettlng 

Since the intemal consistency 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 wrth the data set. An observation is output when one or more of the 
variables is 'checked'. In order to acoommodate different stylEis of data entry, a 
parameter TRUE is provided. For the current test data the Yatue of TRUE is 
numeric one. The test data provided with the macro contains a series of 
variables where values of 'checked' are aqualto chatacter one, and another 
series with 'X' meaning 'checked'. 

Macr-o st., 3: 
• ftlllCI"O ,.,....t.r: 1I:1I!-' 
EtA TA CIIEoKALL: 
main _rCbll:d _roll • ., 0; 
do unt:l.l (lftdoPile) ; 

set ILDMJiI:Y •• IIMTA 

ellld • EllldoPll. 
no",. • NmtIl"Ob. ; 

..... l"Chtd·O; 

.rray CMckAll {-} aLDT.; 
drop I. 
do J. 1 to d1m(CbeotAlI) untll(lImbrCIlU); 

IImDl'CllJld + (C~tAll{:t}. aHUE.); 
i"f IIfmIJrOtlllid 

tlMlft dO; ._, IQJd; 

IIII'IDr'IInp + ,; J·11 IIImDrCbll:d'/ end; 
"do until(EnIloFUe)·' end; 

call s)'II'4IlI1( --.on- .1"rim(1eTt(put(_ro. ,8.»)); 
call .~IIt( 'MIlRESP',1r:im(le1t(put(NrnIN'h.p.8.),)}; 

lItop; ..... ; 
'\LIT PCN'fIlPP s '%eval(100' ...... ItESP l...uou}; 
'tp\1t ~ s ciP'CInIIIP.:.: 

Loop through the series 01 variables 

The macro %ARRAV retumed the dimension of the series of variables to be 
processed in the variable DIM_ VAR. This allOws the following loop definrtion: 
each variable is accessed by the convention &&VAR&I., where VAR is the name 
of the macro array and I is the index. 

\DO I = 1 %TO aDIM_VAR; •••• (keep = &lVAR&I.); ~ND; 

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

. the next step. 

"I;ro step 4: 

\00 :t. 1 %TtI IDD_VAII:/··_-- •••••••• _-_ ••••• ·············-_···········I 
,I"OC FllEa at •• CHECKALL (uep .. aVMaI.); 
tailiu UYAItU. / .op.,tnt out • fIl!O; 

DATA PUG; 
drop &&V.llt&I.; 
!eDIt" Variable S 8 

LaNI S 40: 
retain 'a .. :lUle 'UVAIl&I.'; 
do unUI (ElllcIo':I.1.); 

Nt FlEa •• 111. (adoFne; 
...... &lVAII&I •• a1lUE; 
call 1&IIel(&lVAIU.La_l); 
output: 

dop; 
%IF U • 1 ",ntEl WO; 

DATA Slltl!lI; 
Il1o until(E""U.); 
•• t fIlE, end s E ... ,U.; 
olltput; 

Iftop: 
'oEU! %DO; 

/.Il10 a .. til{EnCloFlle)·'endj 
VID; 

,roc APPUO bIIu • IUlE'S. cla111. FIElD: we; 
1 ••••••••••••••••••••••••• __ .................. '-DO Z-1:ID:III..YAII'/1cI!ID; 

Optimizing for storage 

While the data sets created by this routine have the same set of variables, it is 
necessary for later processing to optimize the storage of the these variables . 
This data step checks the maximum width of the Label. In the last data step 
these values will be used to change the width of Label. 



Macro .,.p 8: 

DATA _IULL_; 
'Ifl0CAl 'lLAHL; 
retdn aLabel 0 I 

110 untllCEncloF1lou 
.. t SPIES. OI"p • Label COunt Percont) end ., EnduFUe; 
........ 1 • max(WLabel. llHlltlll( Label H: end; 

call symput(" .tr1mlJ.e1tltJU1(I'LM!L .2.'»); 
stop; run; 

Save the data for laler usage 

As the data is saved to a permanent data set the width and format of Label are 
added, 

Mac:ro .t., 71 

DATA &LJIIlAIIiY •• &SElIES.; 
_Urib 

Label enath."$ IWLAUL. format = Scbllr&wLAaEL •• 

110 unt11(lado'1l.); 
set .IIES. end. EndoFtb, 
Dutput; '-dO untl1IEndGFile,"!en4: 

stop; 

CONCLUSION 

When analyzing a single variable WIth unique responses procedunes FREQ and 
FORMAT can be combined to produce a data set containing information about 
that variable, When you are given mu~iple·response data to analyze, conrect 
labels need to be applied to the variables in the order to be able to produce a 
data set which describes the series in the same fashion as a single variable, 
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1********************************************************************** 

• MACRO: CHECKALL • 
• USAGE; 1) ~HECKALL(series.name);*assumes a data set contains vars * 
• 2) ~HECKALL(series·name,LIST=var1 var2 var3 .. varNI; 
• 4) ·oCHECKALL(series·name,DATA=data set);'input data set 
• 5) ~ECKALL(series·name,TRIMCHAR=.); 

• 6) \CHECKALL(series·name,PRINT=1); 
• 7) \CHECKALL(series·name,SORT=O); 
• 8) ~HECKALL(Series·name,BY_VAR=var·name); 

• 9) ~HECKALL(Series·name,BY_VAR=Var·name,BY_VALUE=·B·); 

• 10) ~HECKALL(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: 

• 3: 

* 4: 
5: 

macro: if LIST=DATA then concatenate elements into LIST 
data; prepare subset of DATA 
macro loop: for each variable: FREQ, reeode, APPEND 
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 dime) dimension FREQ left * 
• multiple· response data put trim * 
.**********************************************************************' 

%MACRO CHECKALL(/·············································· ••••••• */ 
SERIES /* name of series of check·all variables */ 

* 

• 

• 

* 
* 

/* output data set name '1 
,LIST=DATA /* list of variables, */ 

/* default is DATA previously prepared */ 
/. whose nama is V&SERIES */ 

,LIBRARY=LIBRARY/* library name "/ 

395 



,DATA=&DATA SET.I* DATA SET is global variable, else hardcode here t······ __ ················*·_·_·*----_·_··_! 
I * DO NOT USE &SERIES AS NAME OF THIS PARM 
'*****************************************! 

,LBL_LBL=8SERIES. Label/*label of variable Label 
,LBLCOUNT=Number of Laboratories Responding/* 

/* label of Freq.Count 
,LBLPCENT=Percentage of Laboratories Responding/* 

/* label of Freq·Percent 
,BY_VAR= /* var for subsetting 
,BY_VALUE='A'/* var for subsetting: value 
,CHARTYPE=QOOBARH/* Chart·TYpe in (barh barv) 
,PRINT=' /* ?print output dataset? used while testing 
,TESTING=O /* 1enable testing features? 
,SORT=' /* ?output dataset to be sorted by descending count? 
,TITLE=TEMP /* label of output dataset and title for graphics 

/* TITLE cannot contain commas 
,TRIMCHAR=: /* front·trim label to this char 

/* labels expected to be in form: 
/* "Q04B: category. specific" 

/*,TRUE=' /* variable counted with this value: numeric one 

*/ 
*/ 
*/ 
*/ 

** 
*/ 

** 
*/ 
*/ 
*1 
*/ 
*/ 
*/ 
*/ 

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

,TRUE='" /* variable counted with this value: character one */ 
/*,TRUE='Y' /* variable counted with this value: character 'Yes' */ 

)j/*-----_ •• _--_ •• _-_ •• _-_._._---_._----------------------------------*' 
"oIF &PRINT or &TESTING .. THEN 'liDO; options mprint notes; . 'oEND; 
-.ELSE "000; options nomprint nonates; -.eND; 
.. *,: macro: prepare ARRAY of variables 
"*data is subset from proc CONTENTS: Var·Name is in variable Name; 
.. IF "&LIST"="DATA" .. THEN -.ARRAY(VAR,DATA=&LIBRARY .. Y&SERIES.,VAR=Name); 
-.ELSE -.ARRAYCYAR,&LIST.); 
"*2: macro: if LIST=DATA then concatenate elements into LIST; 
'IoMACRO YAR_LIST;'IIDO I = , .. TO &DIM_YAR; &&YAUI. -.eND; %MEND; 
.. IF "&LIST"="DATA' .. THEN .. LET LIST = "YAR_LIST; 
"*3: data: prepare subset of DATA; 
DATA CHECKALL; 
retain Nmbrchkd NmbrResp 0; 
do until(EndoFile); 

set &UBRARY •. &DATA (keep = &BY_VAH. &LIST.) 
end = EndoFile nobs = NmbrObs 

Nmbrchkd = 0; 
array CheckAll {*} &LIST.; 
drop I; 
do 1 = 1 to dlm(CheckAll) until(Nmbrchkd); 

NmbrChkd + (CheckAll{I} &TRUE.); end; 
if NmbrChkd 

·,IF &BY_YAR ne .. THEN 'liDO; 
and &BY_VAR = &BY_VALUE. -.END; 

then do; output; 
NmbrAesp +'; I*if NmbrChkd*/ end; 

/*do unt11(EndoFile)*1 end; 
call symputC"NMBROSS" ,trim(left(put(Hmbrobs ,8.»»; 
call symput("RMBARESP~,trim(left(put(HmbrResp,8.»»; 

stop; run; 
.. LET PCNTRESP = "evalC100* &NMBRRESP I&NMBROBS); 
-.put PCNTRESP = <&PCNTHESP. >; 
"*4: macro loop: for each variable: FREQ, standardize data, APPEND; 
%local Ii 
-.00 I = , %TO &DIM_VAHil*·······································.·····*' 
proc FREG data = CHECKALL (keep = &&VAR&I. &BY_VAR.); 
tables &&VAR&I. / noprint out = FREQ; 
.. IF &BY_YAH ne "THEN 'liDO; 

by &BY_VAH.; %END; 
DATA FHEQ; 

drop &&VAA&I.; 
length variable $ 8 Label $ 40; 
retain Variable M&&VAR&I.-; 
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do until(EndoFile); 
set FREQ end = EndoFile; 
where a&VAR&I. = &TRUE; 
call label(&&VAR&I,Label); 
if index(Label, "&TRIMCHAR") then 

Label = left(substr(Label,index( 
output; 

stop; 
%IF &1 = 1 %THEN %DO; 

DATA SERIES; 
do until(EndoFile); 
set FREO end = EndoFile; 
output; 

stop; 
%ELSE %DO; 

Label, "STRIMCHAR")+1»); 
,"do until(EndoFile)*,end; 

,·do until(EndoFile)"'end; 
%END; 

proc APPEND base· SERIES data = FREQ; %END; '* ............................................ %DO 1=1 : &DIM_VAR" , %END; 
%"5: proc: if wante~ SORT output dataset; 
%IF &SORT 'THEN %DO; 

proc SORT; 
by descending Count; %END; 

%*6: data: save various variable widths; 
DATA _NULl_; 
%local WLABEL WCOUNT WPERCENT; 
retain WLabel WCount WPercent 0 
do until(EndoF1le); 

set SERIES (keep = Label count Percent) end = EndoFile; 
WLabel = max(WLabel , length( Label )) ; 
WCount = max(WCount ,length(trim(left(put(Count ,8.0»»); 
wPercent = max(WPercent,length(trim(left(put(Percent ,5.1»»); end; 

call symput('WLA8EL' trim(left(put(WLabel ,2.)))); 
call symput('WCOUNT' trim(left(put(WCount ,8.»»; 
call symput('WPERCENT' trim(left(put(WPercent,S.»»; 

stop; runj 
%local lIB; %LET LIB = LI8RARY; 
%IF STESTING 'THEN %DO; 
%LET LIB = WORK; 
• ... UT WLABEl = <SWLABEl.> WCOUNT=<&wCOUNT.> WPERCEMT=<&WPERCENT.>; %END; 
%*7: data: save optimized dataset; 
DATA &LIB •• &SERIES. (label = 
%local LEN; 
%LET LEN = %leagth(&TITLE.); 
%IF &LEN. le 30 %THEN ·CHECKALL &TITLE."; 
%ELSE "CHECKALL %substr(&TITLE,1,30)"; ); 
attrib 

%IF &BY _ VAR ne % THEN %DO; 
SUbset label = "subset: &BY_VAR = &BY_VALUE" -.eND; 
Title label = "&sERIES. Title" 

length = $ SlEN. 
label = 

format = $charaLEN •• 

"N=&NMBRRESP data:&DATA Obs:&HMBftOBS Resp:&PCHTRESP.'" 
%local LENRESP; 
%LET LENRESP = %eval(2 + %length(&NMBRRESP.); 

length = $ &LENRESP. format = $charaLENRESP •• 
chartype label = "&CNARTVPE" 

length = $ 8 format = $char8. 
Variable label = "&SERIES. Variable" 

length = $ 8 format = $ch*"a, 
Label label = "&LBL_LBL" 

length = $ SWLABEL. format = $charawLABEL •• 
count label = "&LBLCOUNT." format = &IICOUNT •• O 
Percent label = "&LBLPCE"T." format = &IIPERCENT •• 1 ; 

retain Title "&TITLE." N_eq "N=&NMBRRESP," chartype "&CHARTYPE"; 
do until(EndoFile); 

set SERIES 
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(rename=(&lY_VAR = Subset)} 'l>END; 
end = EndoFile; 

Label = translate(Label,'!',···);I*change <I> back to squote*, 
***NmbrResp = 100*Countl,ercent; 

output; 
Title = '.'; N_eq = '.'; Chartype = '.'; /·do until(EndoFile)·,end; 

stop; 
'·8: proc: if wanted PRIMT output dataset; 
~F SPRINT %THEN %DO;/* ••.......•.•••••••••••••••••••••••••••••••••••• *' 

TITLE3 ·SSERIES.: aTITLE·; 
proc print data = &LIB •• SSERIES. double label noobs; 
%IF &lY_VAR ne %THEN %DO; 

by Subset ; id Subset ; %END; 
prot CONTENTS data = alIB •• aSEAIES.; ,* .................................................. ~F SPRINT" 'l>END; 

'l>ENDOMAC: run;/· ............................................... *' _NO; 
%LET DATASET = SURVEY1; 'name of input data set; 
,. test data •••••••••••••.••.•........•••••••••••••••••••••••••.•••• '* 

*libname LIBRARY 'c:\saswinpd\sasuser';*default*; 
*step 1: label the variables; 
DATA LIBRARY.SURVEY1; 
label GO, = • Fruit· 

QoaA = • Apple' 
N031 III 'one' 
X08C = 'commercial' 

input • , QO, $char1 • 
• 2 Q02A $char1. 
1112 N031 1. 
III 5 XOBC $char1. 

cardsj 
A1DO.X. 
A110 •. X 
A101X .• 
AD01XXX 
A'DO ..• 

Q02B :: I Banana , 
N032 = 'Two' 
XOBI = 'In House' 

1113 Q02B $char1. 
• 3N032 1. 
• 6 XOBI Schar'. 

; ·Step 2: save CONTENTS of data set; 
proc CONTENTS data = LIBRARY.SURVEY1 noprint 

Q02C = 'Cherry' 
N033 = 'Three' 
XOSM = 'Manufacturer' 

III 4 G02C Schar'. 
III 4 N033 1 • 
III 7 XOBM $char1. 

out = LIBRARY.CONTENTS(keep = Name); 
*step 3: create and save data sets with series of variables; 
data lIBRARY.VQ02 LIBRARY.VN03 LIBRARY.VXOB; 

set LIBRARY. CONTENTS; 
if substr(Name,1,3) 'Q02' then output LIBRARY.VQ02; 
i1 substr(Name,',3) = 'N03' then output LIBRARY.VN03; 
if substr(Name,',3) = 'XOB' then output LIBRARY.VXOB; '* end SOP set·up ................................................... ** 

"6CHECKALl(Q02) ; 
"6CHECKALL(N03,TRUE='); 
"6CHECKALL(XOB,TRUE='X'); 
·.cHECKALL(Q02,BY_VAR=D01);'· •.••..•......•.•...•••••.• END Test Data *' 
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