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%FREQlVAR: Frequency of one variable with format:
a macro to standardize proc FREQ output data sets
Ronald Fehd, Centers for Disease Control and Prevention, Atlanta GA
proc FORMAT;
v a l u e N u m 1 =&one’ 2 =‘two’
. =“&BLANK. ’ other=“&INVALID. ’ ;
v a l u e $ C h r ‘l’=‘one’‘2’=‘two’
’ ’ =“&BLANK. ” other=“&INVALID. ’ ;

ABSTRACT
SAS(r) software provides the ability to associate formats, or look up
tables, with variables in a data set. Encapsulating the format labels
in a summary data set provides a complete and independent set of
information about a variable to other procedures.

Refer to the test data at the end of the macro for further examples.

This macro was written to standardize summary data sets and bring
them into conformance with data sets produced by Fehd’s (1997)
CHECKALL and SHOWCOMB macros, which provide information
about multiple response data. The standardized data sets, or
objects, have the same structure and are used for quick and concise
reporting of summary information of large survey questionnaire data
sets. Their identical structure enables easy access by other
methods and software.

The process of standardization
This macro consists of several steps: initialization, using proc FREQ
to produce an output data set, making attribute data sets, reading
the data to prepare the other attributes and finally writing the
summary data set to the library,
In the initialization step, all local macro variables are declared, the
output data-set name is initialized, if not provided as a parameter,
and options for macro debugging are turned on or off.

INTRODUCTION
Proc FREQ provides a summary of a variable; when a format is
associated with the variable the procedure prints the value using its
associated format. While a paper report is often sufficient, the
increasing demand for graphics reports and presentations creates
an expectation for an object that contains a complete set of
information about a data set and the variable(s) being reported.

Proc FREQ is the first major step in the macro. Data are excluded
with a where statement which compares the formatted value of the
variable to the macro variables BLANK and INVALID. Parameters
are provided for an.additional where clause with which to subset the
data and to sort the output data set by descending Count.
The %NOBS macro provides the number of observations of the data
set. The %NOBS macro is based on the %OBSNVARS macro
(SAS Macro Language Reference, First Edition). If the output data
set contains no observations, then the macro stops processing and
returns a completion code of zero.

This macro processes a proc FREQ output data set and adds
format labels and attributes to the data set. An attribute is a single
item of information and includes the name of the data set against
which the proc was run, the number of identifiers and number of
observations of the data set, the number of valid responses in the
variable and the response rate: the ratio of valid response to number
of observations. These attributes are placed in variable labels and
the first observation of the summary data set.

The second step consists of preparing two data sets which contain
the attributes Number-of-Ids and Number-of-Observations. These
data sets are merged into the final data set.

Setup: sets of values, autoexec, proc FORMAT
In the third step, the format labels are added to the data set. The
width of the three major variables, Label, Count and Percent, are
calculated. The number of responses is accumulated from Count.

ObservaGons in a data set contain one of three sets of values. When
a variable is defined, its value is initialized to blank for character
variables, or missing for numeric variables. As data entry or data
manipulation occurs, variables receive valid values. In a small
minority of cases, variables obtain invalid values.

The label of the analysis variable is copied to a macro variable in the
fourth step; other macro variables are created containing the various
widths and the number of responses. When the data step is
complete then the percentage of response is calculated.

The standard labels for blank/missing and invalid are set as global
macro variables in the autoexec for the session. This allows the
labels to be assigned with proc FORMAT in a separate program
from the summarization program. The autoexec contains these
statements:

During the final data step, the attributes are placed in the respective
variable labels as the summary data set is written to the library.
Summary data set and attributes: definitions

%LET BLANK =BLANK;
%LET INVALID=INVALID;

The FREQIVAR macro provides several attributes in addition to the
three variables of the proc FREQ data set.

During a data review process, it is necessary to report all three sets
of data values, but for summary purposes, blank/missing and invalid
values are expected to be excluded. This is accomplished in this
macro by using standardized labels in proc FORMAT value
statements. Valid values have their description. Character variables
have space and dot labeled as “&BLANK.“. Numeric variables have
missing and in some cases, zero, labeled as “&BLANK.“. Values to
be excluded are grouped with the phrase: other=“&INVALID.“.

N-IDS: Number of Identifiers: When reporting summary information,
either the number of observations or the number of identifiers is
typically presented. Any data set either is unique on its identifiers or
has multiple occurrences of its identifiers, therefore the value of
N-IDS is less than or equal to the number of observations. This item
is stored in the first observation of a character variable.
N-OBS: Number of Observations with valid values: data may be
excluded from the summary; therefore the number of observations

A program which contains formats would have these statements:
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with valid values is saved. This item is stored in two places: as the
first observation of this character variable, and in the label of that
variable. Three other items are stored in the label as well: the name
and total number of observations of the data set, and the response
rate (Response I Total). Here is an example of the label:
N=5 data:TESTDATA Obs:15 Resp:33%

This routine was developed over a period of ten years while I
crunched the numbers of survey data collected by the Model
Performance Evaluation Program (MPEP) of the Division of
Laboratory Systems, Public Health Practice Program Office of the
Centers for Disease Control and Prevention, Atlanta, Georgia. John
Hancock, chief, Information Services Activity, encouraged me to
write up these routines. I wish to thank Sharon Blumer, David Cross,
Thomas Hearn, and William Schalla of the MPEP group for their
perseverance while I developed this routine.

LABEL: the variable’s value, from its format: a character variable
whose length is determined by the widest label. The label of this
variable is the label of the analysis variable.

,*nJF2,sAs.N*~nos(“oss) ___*____._______________________________--fP”rn SAB G”ldS *cl Macro Procssalng, “6, 2nd sd., pg 263
MACRO NOW rst”r”8 m*CrO-“sr vllith “sor-*“ppllod “*as, dofa”lt==NOBS

COUNT: number of observations with this value, a numeric integer.
PERCENT: of observations with this value, a numeric real; note that
the denominator is the sum of Count.

which contains value of number of obs in most recently created SSD.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...'.
%NACAO Noss(~NAC~"AR,D*TA=.,~GLOBAL~=O)
Istors dss = 'ret",-". mat-var r/lobs: SYSLAST or DATA' I* l ,

VALUECHR, or VALUENUM: the analysis variable, renamed
according to its type. This variable is provided in the data set as a
check that the correct format was applied.

I,"";
%IF '8s~NAC-VAR. = " %T"EN %LET -NAG-"AR = NDBS;
%IF &-GLOBAL- %THEN %DD; *global &-MAC-"AR.;
%IF SDATA = . %THEN %LET DSN = asYSLAST.;%*rssol"s
%‘ET DSH = &DATA.;
%ELSE

%END;
nl*.c-Y*rs I" name;

%LET DSID = %sysf"nc(opsn(SDSN));
%IF WSID %THEN %DO;
%LET &-MAC-"AS. = %sysf"nc(attrn(SDSID,NOSS));
= %sysf"nc(attrn(&OSTD,N"ARS,);
%*LET NVARS

TITLE: to be used, for graphics or other presentation, if not the
variable label, or where the length is greater than 40 characters.

%*p"t NOES retwns nv4rs:'BHVMIS'=CBPBNVARS>;
%END;
%LET RC = %sysf"nc(close(SnSTD.),;
%ELSE %p"t Open for data aat &DATA. failed - %syaf"nc(sysnsg());
%p"t NOB: '&JAC-VAR'=c&&@~MAC~VAR~ data=SDSN.:,*........"NOSS",%MENO;

-BY_VAR: names of variable(s) used in a cross-tabulation are
stored in the label of this character variable. There are no values in
rows of the summary data set.

I' NACRO: FREQIVAR rst"r"s summary data set
from data set, variable and format

-SUBSET: additional where clause used to subset the data set
before processing is stored in the label of this character variable.
There are no values in rows of the summary data set.

"BBS macro: NOBS
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%LET BLANK =ILANK;
%LET INVALID-INVALID;
ZLET DATA-SCT=cdata-set-nams>;
l USAGE: 1) %FREQlVAR(var-name,format);
*
2) %FREQlVAFl(var-nam~,format,OUT=ASC);

CONCLUSION

AUTOEXEC:

l

3)

%F R EQlVAR ( “ a r -na me,f”r ”,st,PRI”T=l);

*

4)
5)
6)
7)

%FREQlVAR(var-name,f"rmat,TESTINO=l);
ZFREQlVAR(vlr-na~e,forn~t,QRFXFTRN=P~E);
%FREQlVAR(var-name,format,ORDER=DATA);
%FREQlVAR(var-nrrme,format,mleRe=Yarl
eq 'A');
symbols: =
do ""t "se cornparis"" "psrstor
"88 comparison oporstor m"omo"lcs: oq

*
*
*
*

Proc FREQ provides an output data set that contains three
variables: the analysis variable, and Count and Percent. This macro
renames the analysis variable, adds a character variable with the
format label, calculates and adds attributes to the data set to create
a package of information in a standardized object that can be used
by other methods and applications for graphics and presentations.

*

* PROCESS:
* 0. setup and initialization
” 1. proc FRED
.
whsre: exclusion of BLANK, INVALID
l
other subset -- where clause -- if prsssnt
”
%NDBS: if output data set is empty then exit
t
surt, if wanted
* 2. "mks attributes: W-IDS and N-0E.S
* 3. read summary dsta
l
make Label "sing format
*
if Colon in Label front-trim Label
l
if Qraphics-Pattern - PTE append Co"nt+Percsnt to Label
l
calculsts ~1s~ lengths, accumulate Count to N-Resp
* 4. make nnc-VIIPS: VarLabsl N-Reap
l
nax-length of: Labsl, Count, Psrcsnt
.
c*l~"lats %-nosp
* 5. maks o"tp"t data sst
*
rsnams Variable: ValusChr or ValusNum
*
place attribUte in variable labels
* 6. if PRINT or TESTTNQ: Print ""tp"t data set + c"ntsnts
l NOTES:
l l fo r ma t name must
contain dot as suffix
* * mat-"ars SLANK and INVALID "s"a1I" defined in autosxec
so format Program and macro can acaees them as gl"bal variables
l l variable
labels nay bavs colons, if so, front-trim to colon
*
e.g.: '(106: Supsrvis"r'; change to: 'Supsrvisor'
* KEVWORDS: a"tosxsc formats %NOSS FAEQ object standardization
* CONTENTS of output data 8st:
l 1
NCIDS
Char 4 SCNAR4. N Ids
N=J data:TESTOATA Obs:15 Resp:SS%
* 2 N:OBS
cil*r 4 ECliAn4.
N"m three lsvsls
* 3 LABEL
Char 5 ECHARB.
X of IDS Rssponding
* 4 COUNT
Nun 4 i.
8 4.1
% of IDS Responding
* 5 PERCENT Num
* either of:
4 Nl-Sm.
Nl-3 "alus
l 6 VALUENUM Nun
Cl-3 "al"*
* 6 VALUECNR Char 1 Cl-S-.
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