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ABSTRACT 

For the question '(Who, What, Why, When, Where, How)" the answer may be 
A, or B. Every SAS® programmer wishes Ihe answer were A xor B, because 
proc FREQ would calculate the answer: A: 17(35.4%), 8: 31(64.6%) N=48. 
Muttiple-response data where questions have the phrase 'check all that apply' 
appended 10 them present a challenge to the SAS programmer because lhe 
number of possible response combinations is two to the power of the number of 
responses. SAS programmers, according to the SASware® Ballot ot 1996, 
desire a proclhat provides the answers: A: 17(29.3%) 8: 31(53.4%) AB: 
10(17.2%) N=58. This paper examines Ihe SAS proc FREQ output data set from 
a cross-tabulation and discusses the issues in constructing a similar data set for 
muttipfe-response data w~h one variable containing the combination of 
responses. Issue related to labeling, slorage and type of muhiple-response 
variables are discussed. 

The SHOWCOM8 macro takes as parameters an output data set name which is 
the prefIX of a series of variables containing the muttiple-response data. 
Optionally rt may take a list of the muhiple-response variables. 

Note: macro SHOWCOMB is a one of two papers presented at SESUG that 
address muttiple-response data: see CHECKALL. Macro ARRAY is a utility 
used by both of the macro procedures CHECK ALL and S HOWCOMB. 

INTRODUCTION 

Simple questions may have complex answers when the question contains the 
phrase 'Check all that apply". This paper reviews the output data set of a proc 
FREQ cross-tabulation of a series of variables. This data set is then used as a 
model 10 construct a macro routine which produces a standardized data set wrth 
the trequencies of the combinations of variables in the series of muhiple­
response data. 

The Answers: (Check all that apply) 

A:Apple 
B:Banana 
C:Cherry 

>_ ••• > box.for.answer(_) 
> •••• > box.for.answer(_) 
> •••• > box.for.answer(_) 

Common values used forlhe meaning of 'checked' include: (y,N), (T.F), etc. 
The example data uses numeric (1,0). A proc FREQ cross-tabulation is the easy 
first step in examining muttiple-response data. Our proposed process requires 
saving the output data set. 

... ogr .... 1 

uta QUEKlEI; 
label Q02A • 'Apple' 

0021 • • ... nana· 
002C .. • Cher-I'!I' ; 

lC\11ut Q02A 0021 002Ci 

; 
"roc fIlEQ uta .. OU!ftI!S; 
tables QQ2A .. Q02I .. Q02C 

, 11st noprint oat • I'IR; 

pNe FIIJMT Cl&U .. FREG label: 

BAS Dut,ut 

Ferc.n' of 
FrequeMY Toul 
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... "ple aana •• Clterry Goun, Frequency 

0 • 8.3333 
2 • 0 2 18.88&7 

• • , • .. ..... 
• 0 • 25 ..... 

5 0 2 16.8M7 

• 8.3333 

Our output is raw data: the values representing 'checked' and 'not checked' 
must be mentally translated while reading. Our next task is to replace the value 
for 'checked' in each variable wrth the variable label. This requires a new set 01 
variables which are character wtth length of 40, the allowed length of labels. 'Not 
checked' is irrelevant and is changed to blank. 

eJallllll. intennedut. output 

'ercent 0'1 .... , Label "'.., Frequancy Total ... Q02A .... GD2t COu.t Frequency 

"Iao,...y 8.3333 
2 ...... 2 16.8687 
3 ...... ........ • .. ..... 
4 Apple 3 25.0000 
5 Apple ...... 2 16.6M7 

• Apple ...... eIM,...y 8.3333 

The last step is to concatenale the series of variables into one variable, 
compress, and delimit the labels wtth a comma. The data is sorted by 
descending Count. 

...-cent 01' 
FreqUIJncy Tatal ... tanbinat:lonll of Q02 .. unt FNquency 

.......................... 
Apple 25 ..... 

2 tanana. Cherry 25.0000 
3 Apple. alnana • 18.866'7 
4 .. ~ 18.86G7 
5 Apple. Banana. .-... . ..... 
• eIMrr), 8 ..... 

Constraints of using crDss·tabulation 

When processing a cross·tabulation, SAS must allocate a matrix of N columns, 
where N is the number of variables. The number of matrix rows allocated is 
O(2"N) if data is blnary-valued: (0,1) and O(3·'N) H data contains missing 
(0,1 ,.J. An addttional consideration is the width of each column. The minimum 
space available for numeric variables is 2 or 3 bytes, depending on operating 
system. For muttiple-response data wtth large numbers of variables, some 
optimiZation of both data storage and matrix si%8 is necessary. 

Numeric binary-valued data where the data is either %Bro, one or missing may 
be more effectively stored as character in one byte. The cost of this storage 
efficiency is that the data must be converted to numeric for usage in many SAS 
procedures. 

Further effictency may be realized by converting a series 01 binary.valued 
variables into an integer where each btt represents one variable. Again, the cost 
is conversion from compressed data to individual variables lor analysis. 

A major benetit of using an integer to store multiple-response data is that the 
width of the cross-tabulation matrix is reduced to one column. This reduces the 
chance that a production routine would fail. 



Data compression 

Each bit in an integer can be changed lrom zero to one on the condition that a 
contributing value is true. Our macro routine has a parameter TRUE which can 
be changed to accommodate a value 01 numeric or character one. Each element 
in the array is tested lor &TRUE and the bit changed accordingly. The exponent 
of 2 is the array dimension minus the Index which changes b~s Irom left to right, 
reflecting the left to right pass through the array. This allows the programmer to 
compare the variable valuE!!' with the integer produced. 

'4IT TIWI • 1. 
'dolT DIII_'AI • 3; 

"·3: AU: pre,.,.. sutl"t crt OATA •• d creat • ..... r 101' FlEa 
WIIfeh 1c 1M binary-vilue of &11 n. v.rlaat.s win val .... InUI; 

DATA zelJI_; 
.. t DATA; 
errlY C:lMoc1CAll (-)IYNLLI8T; 
• • 0: 
110 J • 1 to dlm(CbllctAll); 

11' CbKWl{I}- aTRUE. then I • Stlll(". 2"·(1DlM_VAIl •• 1)); 

'-do J: "'/ ead; 

Saving the labels 

In this step the labels of the series are saved to an array of macro variables. 

"·3.2 cr •• t •• rrlY of laDels 01' • .,.18$;. 
le",th l.IIb.l I 40; drop Label i 
%DO :r • 1 "TO U __ VAII.; 

call 1 .... 1(UVAftU ..... bel); 
all ."...1It(·LI1.&J." .tr1m(lefl(Lanl»); '-EID; 

The data is now prepared for proc FREC of a single variable: the integer 
containing the data from the series of variables. An output data is saved for the 
decompression step: ZFRCCOMB. 

Decompression 

Changing the integer to a character variable of combinations of labels is a two­
step process. First the integer is changed to a character variable - BinStmg -
containing zeros and ones. Then this binary string is used to concatenate the 
labels into one variable - Label - which contains the combinations. 

In order to save data for large series, where more than 200 characters are 
needed fOr the combinations, a second process Is carried out. An array of 
Labels is prepared. LblslQ always contains the same variable label or is blank. A 
shorter array of Columns is prepared - Cols{} -- whose dimenSion is equal to 
the maximum number of ttems checked in the series. Each non-blank Lbls{} is 
moved to next empty Cols(}. CoIs(l} will always contain one label, though ~ may 
be diNerent in each combination. 

...... fda: ncaa flEQ output: con"" IIIIIbN' to CO!nb1nl1:Lon.; 
DATA ZPI01CCllB, 
array LDU <*)1 LDl1-UlIDDJ,aL.; 
array Cols ,,*}$ OOl1 .. COUIIAXClICD.: 
.. t ZFIIac_; 
DelJnd:tr • "; '*CAnoe to . ,_. aner first item-' 
"'"'.1 e .......... r to billa..,. .... :1.111 
loop:. cu..... Dimn", 111:1'111111 to Label pel 1.111.; 
ainltr .... pn (II, btnaryaDDf..LlL •• ); 
,..,0 t • 1 %TO 0:111.."'''.;'· .............................................. , 

1T ... str(8:lllStrllt.a:r:." • ',' 
tMA 110: ..... 1 • le'tt(tr:lmCLa"'l) It Del_t .. II "ULJLU."): 

hl:im1tr· ' •. i 
LtlU "ULIL&l." ; •• d; 

/ .......................................... *'4110 I .,: ___ UL·/ ttlND: 
11 lollll'th(Lalle1.) • 200 th .. LauL" '.' 11 a\l1Ktr(1..aM1.1.1Mh 
EmPtyOol • 1; '*1ill COls from LUs- , 
do J • 1 to d1II(Ul'/1;); /* .......... 0 .................................................... , 

11 LIIls{l} .. . . tlMo. dO; C01s{EIl'IIttYGal}_ LItls{Z}; 
IEmPtyCOI • lmDtyCOl + 1; OIlCl; 

,............................................ do :r-1:dlm(Llbl.,·, .nd; 

CONCLUSION 

When analyzing muftiple-response data, a cross-tabulation 1rom proc FREC 
selVes as a model to present the data. Users prefer to be able to read the labels 
of variables in each combination. CompreSSing the data saves system 
resources and allows large number of variables to be processed in a similar 
manner. When the data is decompressed, variable labels can be substttuted for 
the variable values. 
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/*****************************************************a* __ **a* •••••••• *. 
• MACRO: SHOWCOMB 
• 
* 
" 
• 

" 
" 
* 
* 
" 

USAGE: 1) %SHOWCOMB(series-name); 
"assumes CHECKALL data set exists for this series 

2) %SHOWCOMB(series-name,LIST=var1 var2 Yar3 •. yarN); 
3) %SHOWCOMB(series-name,DATA=dataset); 
4) %SHOWCOMB(series-name,TRIMCHAR=-); 
5) %SHOWCOMB(series-name,PRINT=1); 
6) %SHOWCOMB(series-name,BY_VAR=var-name); 
7) %SHOWCOMB(series-name,TRUE='Y'); 

DESCRIPTION: Processing of Check-all-that-apply questions 
output dataset contains Combinations, Count, Percent 
and Columns containing each item of Combination 
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• 
" 
* 
* 
" 
" 
" 
* 
* 
* 
* 
* 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PROCESS: 
1: mac~o: p~epa~e ARRAY of va~iables 
2: mac~o: concatenate elements into VAR_LIST 
3: data: p~epa~e subset of DATA and c~eate Numbe~ fo~ FREQ 
4. p~oc: if BY_VAR p~esent, then SORT data 
5. proc: FREQ of Numbe~ to output dataset 
6. data: ~ecode FREQ output: convert Numbe~ to Combinations 
7. data: save optimized dataset to libra~y 
8. p~oc: if wanted CONTENTS and/or PRINT of saved data set 
9. if LIST ne CHECKALL-DATA: process as in CHECKALL macro 

NOTES: datasets created by %CHECKALL a~e named &SERIES. 
these a~e input data sets to %ARRAY 

KEYWORDS: APPEND array %ARRAY binary-coded call label() 
data compression dim() dimension FREQ left() 
mUltiple-response data put() t~im() 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

***********.*.***************************** ••• *****.*******************/ 
'tMAeII.D SIIO'ICOII&( "'·3.3 ernto _·VU'S 01:; 
•• m ,- __ 01 .. ries 0' varialtl ... outPut lit ... t ,...tix UaCill IIIrLUEL IlAXQlICD ___ ME_ ,CWI'ft!IP; 

,. outpll1: uta set II ... : &lE1l£$.CMII ./ call symput(·IIWLAlIEL· ,tr:lm(len(put(llwLablll ,2.»))) 
.LIIT-MTA ,'" 11st 01 variables "'/ =-11 lIIymput(·IIUXCHKD· ,tl"im(J.efl(put(llaXGbll:d .8.»))) 

, .. del •• lt b DATA pr.vlousl,. PNNnd ., call Sympll't("NIIIJIDn- .trim(lefl(put(JImbrOb •• '.»))) 
, .. WftOs. ume 1$ I$DlE$: output fro. %CHI!CKlU mac~ ., call sYllllutC-NMlAIE$P' .trim(lefl(put(1lmbrA •• p, •• »))) 

.LDI\M\'IIIL.I8ftARY/* library.... "', sto,; run; 

.DATAo=&DlTASET. ,. DATASET" global varUble, 81 .. llar4codcl here ., %put..n..uf:L .. .c8llll..A8EL.>; 
,. master DATA set ume -, "Put MUCHKD .. or;&lAXCHICD.:O-1 
J'"! '"! '"! "I"I"I.I·I·I'"! '"I '"!·!·,·S .. ! .! .. ! ·1'"'· 1·1 
I· DO lOT US£ &SElKe: AS. .... Of 1MB .... 
J.! ·1'"I·l'"I·I'"I·I·! ·1·t"I·I·I'"I·I·I'"I'"I'"I'"'·' 

.LIL_La'-"'COmbinaUo •• of &SEamS.I"label 0" variallle Label 

.LlLCGutlT-NUlllle" 01 Laboratories haponding/" 
''" }a ... l • ., F ..... ·COliftt 

.ULPCEMt>o'.rcentag. Of LabOratories ""POnding'· 

./ 

'/ 
./ 
./ 

./ 

'split NIIIIOIS .. -c_II01S.>; 

"Put "REIi',- -c~ESP.:.; 
%LET PeN1Jl!SP .. 'WIal(laO" .-.oIESP '..-0.1): 
"Put "CllftEV .. -cIPCNlIInP. ~; 
,,·4. proc; 11' ''I_VAIl ~, t ..... IOIIT dat.; 
%IF &BY_VAft .. ne 'iII1. 'lD0; 

oroc AlIT .ta • ZSlN_; 

"IIItMtia 

I'" tallel 0" 'r",'ercent ./ by U'CVM.; 14EID; 
.IY_VAII. ,. va .. "01' sub .. tting ., 
"alUMTII ,. 10rmat 01 sinole by ..... riabl •• use dot at end 01 fOmlat ., 
.CJIAIIITYPE-OOOI.AIIt/'" Chart·Typ. ln (barb ltarv till) "I 
.'11111,..1 '" Want' .. 1nt output? suppresses p .. inting ./ 
,TES'1'DG-1 ,. TEITDI;", .... 111.11. explanatory printout. .., 
• Trn.E"'TaP J. :u. ... l 01 output data .. t and title for ... .,lIici 

'" TITLE CIIftllot contain cocnnu ., 
,TlDICIIU,,: ,- 1ront·trw label to tlli. char ., 

/. labels up.cted to 110 in 10rm: ., 
, .. -GII4I: category· lpecific- ., 

'",'nIUE''' 1 I'" variable counted witll this val .... : n_ .. lc one ., 
,m!-'1·'· vartable coanted witll thls value: character one *' 

j'",'nIUE .. 'Y·/" var1able colnted wi1" this value: ctsaracter ·V •• ' ., 
I; ,-••.••••••.•••••••••••.•••••••••••••••••••••.•••• ................ o •• ·J 
%*1: macro: prepa ... AIIlAY 111 va .. lables; 
%IP "aL:I$T"c·DATA· %TIIE. ,·u" OMECKALL dataset'"l 

t.,;MMY(VAR.DATAD&LlIIlAIIY •• IIEIIIS •• VAll-Variabl.); 
~UE %lIUlAY(VAft.&L:r.ST.); 
"·2: .aero: concIt.nate elements into Vail_LIST 

101£: LIST ls t •• ted below; 
WACIIa VAIl_LlST;7sDO:I .. , "TO &DDI_VAR; a&VAItU. '4JID; welD; 
UOca.l 'NUlom; 
'4.!T VAILLIST • %VAIl_LIST; 
UP .'_VM •• "TIIIDI WO; TITU4 ·&'SEftl!S. b" "Y_VAIl.·; \lID; 
"ELSE '40; TITLE' -&IIBID.-; "fID; 
"·3: data: p,...,. ........ t oT DATA and c .... t. NUlIbM' 101' FIlE. 

Whicft 1s the awry.valu. 01 all tIM variabl •• with value" &1ItUE; 
DATA~; 

r.bin ... .cllkd IIII'IIIl'11e • ., Q: 
dD 1Ift11l(EndoF1~); 
.. t &LlIfWIY •• MATA. 

(teep"' BY_VAl. &VM_LD1'.) 
elld "' EndOF1le nob. .. "'1'011.; 

.... 1"C.lIlld .. 0; 
array CheckAll i"} &VAII_LIST: 
II .. 0: 
do I .. , to dim(CheckAll); 

11 C.lIecICAl1ilt - &'l'lWE. 1IMn dO; 
e.d; 

I"do J ., .nd; 
i1' _rChkd tIMn do; curtput; 

MUCftkd .. max("XCftU.lfmbl"Cllkd); 
IlnlllrAe., • ,;,·11 IIrnbr'Chltd·' end; 

,.-3.2 create array 01 lIIuli 01 .. rie,; 
"DCal D __ LlL: tr.LET DlM_LlL • &DU'-'AI; 
1 .... ,. Label S '0; drop Labal; 
IIIrLabel .. Di/·save "x:lmlrn Wletth 01 Label'" 
'-DO t - 1 "TO &DD_V .... ; 

ca.lllalael(&l.VAP.U. •• Label.). 

'·dll until(EadO'fl1e)·' enCl; 

11 lndex(Label.·ITIUIIICHM·) tlMin Label" left(substr(LalHll, 
lndeX(Laliel. ·ITlDlctlAIl· )+'»; 

call sympat(·ULlt.· .tr1lll(1e"(Label»)). 
1IWLa1le1 .... x(lIWUlMtl.l.nllth(Label»); UID; 

401 

"'·5. pt'Oc: FIIEQ 01' ItUJIINIr 10 outout .'a .. t; 
proc fIIEO uta. ZlDI_R or ...... FIlEO; 

table$' M I out • ZPIlClCCllB noprilrt; 
%Zf DY_VAII. no vrtIE. %00; 

by .. V_VAIl.; -..eID; 
%*'1$ ... ta: recode ruG output: collve"t ...... r to CQIIjtwtlons 

convert tllI'IIbtr 10 ~1Mry nrl.g 
conv.rt biMl"Y .triRg to .... 1'. MNdablll .trl., In va" La~d I Lltl" 

MOTE: long ooriIinaUons -.y b. trunc.ted: .. x us: Char widtll i_ 200 
note .. w:l.tll .", ... 1sk 1. tront 01' CGIIIIIination.; 

DATA ZFAIIlC_; 
drop Doltmitr ~COI J: 

Lbl1· ·LIIlIDDLLaL. 
%If .ot &'IE$TDIG "THE. II I1nstrng; 
lJ1.Iul Jeoullt " ... cent 
WCOU· .WColllMAXClKD.; 

lengtb ... b.l S 200 
Delimitr I 2 
BillStrlll $ IDDI_UL. 

\DO I • 1 ""TO ID~LlL.; LIlIU. 
'\DO t - , ""TO IMAXCltKO.; COlU. 

S ..uaEL. 

....; 
UtID; 

COltr.ev.al.(IIWI:CHKD. + 1) $: %lengtll( .......... ) ,.:: COunt ., 
tol~(iMAXCtIJ(III •• 2) $ 5 ,.:: Perc.nt·, 

array Lbl. ~ .. } S Lbl1.UtllDDl.-LlL.; 
array COl. {.} I COI,·COllRAXCIUCD.; 
array WOOl { .. } 'ICol1.weollllAXatKD., 
, ..... to c .... t. IU.c·urs·, 
Ntaill 1ILaMl WCOunt .... roeAt 

toOO I • , .. TO IMAXCIIKD.; WCo1U. ftUD; . , 
dO untl1(EDdofl~l:/ ...... - .... • .. u .................................. ······1 
set ZFI,QOIM end. Endo'U.; 
,. l1l1tt.aUze arrays .. , 
do I - 1 10 f1ra(LUs); Lbh{l}· • '; eM: 
cto :z • 1 10 diJII(Cols); Cols{S) - • '; elMl; 
Label _"; 

DeUmi1r" ·';I·cbllnae to '._' ."'t ... "'irst 1t ... ·' 
"'"S.l eM .. e .lIIIIber to "ina!"), striag 
loop: callie IltAar)' stnag to Label ad Lbl·; 
11n1tr .... Dirt (lI.bina.,,&DDI_I-IL •• ) I 
,.,0 t • 1 %TO IDJII_LlL.;'· •• ········_····· ........ ••••••••••••••••••••• .. , 

if _ullstr(llft8trn •• &t.1) • '1' 
1M" do; Label. left(t,.:Im(LaMI)11 Oel1m1tr II 'I&LILU •• ); 

Delimitr • " .; 
LIIlU -&&LISL&I.-; .ncI; 

I· .......................................... ..,..01 .,:&DDI_LlL·, UIID; 
if J.enttlll(Lalle1) " 200 tile" ....... 1 • ''"' II ... bril"(La"l,1,IH); 
EllllPtytol - 1; I--rUl COla 'fran Utl.·1 
do I .. 1 to d:lm(Utla); , •••••••• 0 •••• _ •••••• - .......................... , 

11 Llils-ll} M • , then 10; COl$(en.tyCOl} • LlIla{l}; 

''".void error fIlS,: .. , 

Rol{EmptyCOl) lIIII&X<WCol{EmptyCol). 
length(Cola(lmptyCol»)) ; 



•• • ar...,. .UDscr1Jrt out D1 bounds· ·1 
It 1Jnpt~ 1t IMAXClICD. tMn EmptJlCo1 • Emp1:yCol + 1; .acti 

[' ............................................ ItO I-1:cUm(L~1.)·' •• d; 
"'-cODY ntInIH'1c tollat. ,.rcent to cbllracbr v.rs: cui·; 
Col ... I(I&\lCCINKD. + 1) • IH.1:(GOunt .l!il.IISJ1 .. ( ..... IlISfI.'.O); 
COlWVal(lMICHKD. + 2) • ~ft(put("~IIt. 5.1»; 
",-•• 2 .. t·UI) 101' mac .. VII ... : w:I.dtu of var:La.b1e., ROUt dl ar-. retaiMd; 
....... et • lIIU(WL.aIMl .leflJtIlC ..... l)); 
wcount • mu(WCoImt ,lentJtll(lofl(trim(put(count , •• 0»»); 
.... ".nt • lIIIX(WParctlnt.lengtll(left(tr:im(put(''''HM ,'.1) )))); 
o.tp.t; /' .................................... ao until(EndoF1la,·' enll; 

.. • •• 3 c .... t. lIIIC .. v.rll or Widtbe; 
'sloc.l 1fU8EL lIConT WPtllCElT; 
call symputC'WUUL' ,trim(lett(put(WLU.I .3.))); 
call QmPU't('WCOUIT' .tr:im(len(put(WCaqnt ,8.)))); 
oa11 symputC·WPEltI:EJlT·. tr:im(1.1t (PutfWerc.nt.8.}»,; 
"tD0 :I • 1 U1II IllAXCIllCD.; 
'do"..l ftOLU.; 
call .ymput( .. WCOW .... tl"'im(le1t(Pu1(WCOW •• 2.»"; 

sto,; run; 
iIIlocal LDi '-LET LIB • LDIWIIY; 
'UF a1!:STDG ~. \DO, 
'tUT LD • WVlK; 

'IUD; 

fdlUT IILAIEL • <bLUEL.:oo WCOUNT • <&WCOUIIT.> .. hCllIT - < ..... CIIT.>; 
,.., I • 1 '\TO IlUXCHKD.; vaT tICOL&l. :: UWCOLll.: ftl:RD; 

1"4'" ITHTDG ./ ftIUD; 
"'local SAVE .... ; td.ET CAwelWll s uaZES.Cfe.; 
UF %J, .... th(UAYU.v.} .t 8 %111111 'sUT SAVEIM£._bst,.(UA~.1.8); 
"·7 .... t.: .. ve opt1m1zed dat.set to libr.ry; 
DATA aLD •• &lAVE ..... (t.1I.1 • 
%local LEI; 
%LET LE •• \\lengtll(ITtTLE.); 
UP aLE.. 1. 30 %'III.N • stlDIICGIIB ITITt.E.·; 
!t4!L$E ·1IIDWCC11-. %s • .,str(&T1TLI.1.30)"; ); 
attr:lD 

"'IF &lY_YAII 1M %TlEIL wO; 
CUbAt lall.l. ·sub .. t: "T_VAII~ UIID; 
Titl. 111 ... 1. -UEIllt:S. Tltl.' 

lelDtft .. I &l.E1. l'ormat • lellar&L!ll •• 
1_l1li 1 .... 1 • 

• ...... IEI' .. ta:IDATA on~_ ... t\e$p:Uctf'IaE'8P.,." 
..uT W.ED .. '\eval(2 + U8nltft( ...... E8P.); 
l .... tft • $ ILEIIIlEst. 10nnat • IctJaraLElIJlEW .. 

CJlartYp. laDel • 'ICHAIITYP'''' 
length .... format • leba .... 

Lalllel 1 .... 1. "IUL_L8L' 
l .... tll :0: S &1IUIIL. fonnat .. SCbar&1lLAlEL •• 

COunt label. "ILflLCOURT." 1'0rmat • UCOUllT .. O 
'ercent lallsl .. ·1UU'CEIT." tormat .. 1WPEMEWT .. 1 
t.oo I '" 1 %TO IlfAXCHKD.; 
COla:. label - "COl II.· 

!eDith" S UWC:OUJ. 1CH"mt. ScllarHWCOL4Z... 'lEIID; ,.,C: tn,... dots 1n Sc:ha .... llllla."..,.. ?1? -, 
Col'\ll1t&l(lMAXCHkD. + 1) 

label .. ·Count Col 'feval.8IWCCIII(D ... 1)" 

l.eftcrth - I 'Itl • ..,tft( .......... ) 
101'1Mt • ScberU.lllt .. ( ........... ). 

Col"",,,aI18lAXl:llJCD. + 2) 

label c ~Perc.nt COl "Mnl(lIIAXl:IIlCD. + 2)' 
le.,tll • , IWPEIlCEIIT. 1ol"lll&t • ScltrUP!lcEIT •• 

"'4.TtTU.· 
._... " ........ 1"'.· 
Curtype ·.CHNInPE"; 

do ufttl1(llIIIofil.);I·································· .. •••• ••••••••••• , 
lIet ZFIlQCDIII 
%IF &IV_VAIl lie %1HE. ~O; 
(rename-(IIY_VAII • CuQe1:l) 'diIlD; 
.nd • Eollo'l1_; 

La ... l .. translat.(Laoel.·I·.··· J: ,·ebano. <I> back b ... uo16·/ 
···RmII ..... P - 100·Count"orcenti 

output; 
Tlt:l. '.'; 

"_" '.'; 
CliartY ....... ;/ ........................... ·do untll(lElHlo'il.)·, e.d; 

stop; 
" ••• proe: i1 _nted COITlIIT'S anill/or PIIUT of .. ved data •• t; 
.. IF &TE$1'DIG _1HEM~; DrGC COIITEIITS data - ISYSuaT.; ttllD: 

%.I" &PflIIIIT 'lIMO '%00;,···· .•.•••• ••·•••·••••• .. ·• .. ••· .. •· •• ··············1 
proc ... tIIT dat ... aLD •• &SAVE .... double IIOOb. label; 

••• 
'UP &lEIT'DG %ne£. II lin&trng 
UF nLM£L gt; 100 %'I1I1II Col; 
~LSE Label COlint Percent 

'UF BY_YAII. lie ""'" '4)0; 
by Sub .. t:"UY_VAII.; 
id IU"Ht;·UY_VAII.; 

; ; 

Uf &fOIMAT. 1M .. ,.W '\DO; 
1Ol'lllllt UY_YAIl. &FOMU.T.i .... ; 

1e'JdF tv· 'AI not 1111.11111·' "Ia; 
I ................... ~ ................... 1I%%F .I:arr .............. , ,..,..; 

...... 11 LilT .. CHlCKALL·DATA: proce .. as in CHECKALL 1MCf'O; 
'41 .1l.%ST ••• ·DATA" 
.nd BV_VAIl. ,.,.W 'lIDO; VOl' InT: LIST • CIIEClW.L. DATA; ftEIID; 

t..ELlE _; .... cod. lIimilar to CftECKAU llIIIero delM.d Tor .pee; 
, ............................... 'lELSE aLIST I.'CHECICALI,.·DATA ., iW!ID: 

'\I!1IDOS1I[': r.n;'· ••••••••••••••• ' ••••••••••••••••••••• stlowca. •• ·, -..0; 
/ •• 1I0WCt*8 t.st daU ... " .................................................. . 

""-ET UTAaT • IUIYIVI; 
oPtions Ie'tdlS .. rim. .... at ... i 
·li ..... LDaMY ·c:\ .. sw1.PtI\AIIU .... ·; .... fa.1t·; 
-step 1: label tM lfaI"HU •• ; 

DATA LJIIWIV.aul"'IVI; .... , 
004A • "004.li: ,rt.ry Cla.IS1Uo.Uon· 
UOdaCGII • "Q048: 1100d eanll • CoIIJnUn:l.ty· 
IIlO4IIIII • "G04B: IlDod lanll .. 1".10l1li1" 
IIOIIPLA • ·0041: Il.OotI 'anll • 11oodIPla .. "nter" 
IlOeMC • "1lO48: 1100d eanll: .. Aln&r:l.can "" cross' 
~Il • "1lO48: llood hnll: • 'rintel, owned" 
004lllJL, • "004e: 1100d hnll: • M1l1Ury ( ..... rd)· 
IOUNOI • "110ft: Ilood hnll • Hospital blood unll:" 
004101'II • "4041; 1100a lAnk • other" 
II04ccn s "0040: Hospital. City' 
G04I:CMT • 'ao4C: Hospital • County" 
Q04CSTA • "D04C: "osDltal • stata" 
GIt4CDZS • "G04C: lIolII=p:l.tal • Dinr1ct· 
Q04COClll • "G04C: Hospital· ec...n1ty· 
QD4C1tEG • "ClO4C: lIosD1tai .... aio ... l· 
QD4C1D:L •• ClO4C: Hospital· NUltary (f .... r.I) .. 
004CV!T = "004C; Hosp1tal • Y.t.r .... UnU:l.nr.t1on" 
QD4CIIftl • ·0140: Hospital· Privately naed' 
G04CIIWI • "GD4G: lIolSpital • Uftf.vwdt," 
Q04C1MO ... 004C: Itospit.l • lIIIO OWMd &. o ...... t.d· 
ClO4CIlIL • "H4C: ""I':l.t.l .. _eUafol$ .qoc1at .... 
QOIIOOTft • "G04C: "ospftal • at ..... • 
; inpyt 
, 1 lIMA Scharl • 

• a CII04IOGM Scharl •• 4 GOGIIE' Se .... rl •• 5 OO4IPLA Schari. 
• 8 ClO4IMC Ichart •• 7 G048PtIJ Scur1 ••• ClO4IIIIIZL ScMr1. 
, • ClO4IHOS Schar1. .10 Q04IOll Scu",. 
.12 Q04CCIT Ich.Iorl. '13 Q04CClIT Scba,., •• ,. 604CUA Ictaarl. 
.15 Q04C:OI$ Scharl •• ,6 Q04CC<111SCblr1 •• 17 GOICIlI!G Scbarl. 
"8 QD4G11D. Icbarl •• 19 004CVET SCba.., • .., Q04CPII 'charl. 
f21 Q04CU11J ICbar1. f22 CI04caa Sc ..... ,. 1023 GOCOIEL $cllar1. 
124 004C0TII Sellar1. ;card.: 

1DOOOO10 OOODOOOOlKlGOO 

00000000 00001 '0000000 
oaoooooo 1100000000D00 
ooooaoao 000011DOOODOO 
11001tOOO aOOOOoDOOOOOO 
OOOODOOO OODOOO0100000 
11 DOOOOO IIOOOOODOOOODO 
oooooooo 0000110000000 
10D00000 0000000000000 
10000010 0000000000000 
10000000 0000000101000 
OOOOODOG aooooaoaooooo 
00000000 OOOOOooDOOOOO 
·Ste, 2: .ave CONTEln o-r data set; 

DI"'OC COIITElin !lata· LDAAIlY.&oATASET. noprlnt 
out • LDIlAIIV.GDllTlNTS(" .. , • N_); 

·Step 3: cr •• to and .ave data .. tIS with .... 1 •• 01 var:UIIles; 
Cllta LlIIlAIY.VG04 LDltMY.'ClO4& LIIfIAftY.WOO4C; 

lIot LDMftV.CO.TEITt:; 
11' lIullstr( ..... 1.3) • '004' tile. output LDllMV.VQ04; 
i1 sullstr(I __ .l.4) • '0041' tllen outpyt LDIlAIIV.'II04I: 
11 IIlJbstr( ..... 1.4) • ·104C· then o.tput LDIIAIIY.V0040; 

, ••• d CHlCK·ALL .. t·u, ................................................. . 
... t:te, 4: rUII 'lIICIIECKALL: 

output dat.llot contdAS only VIIrialll.e1l u_d in the _ri .. , 
YISH as 1..,111 for tIIowe_; 

~~L(t04); ~CKALL(Q04I.'I1t2IICIIAI..·); '-CIIECK&LLCQ04C.1II:DtCIWIs.,; 
, •• nd 1Ir~ 10' .. t·.p ..................................................... , 

'%I.ET DATASi1'. 81IIlVEY2'· ..... Of inplli: data m. 
-show int • .,.,.dUt. v.rs·: ;"SII0WCC8(ClO4&.aV_'Alt-Q04A.1aDICHMs •• 1!1TIII1P1,: 
·IH~ (Q04I. TlDlCHAA-.,; 
·~{QOCC."lIICIIM-·); 

·.nr·prov1ded lin:; 
·1H~CQ04l.LIIT. G048COM Q04IPU G04BPIJ 004l1lEe ,1I!.DfCIWI.·); 
... owco.( ..... TlDlCIIM··);I· •••••••••••••••••••••••••••• nd t.st fat. ., 
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