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XRPT: macros %ID and %SHOW for writing Exception Reports:
perform range and logic checks on a data set;
write file of exceptions to edit and use for updates

Ronald Féhd, Centers for Disease Control and Prevention, Atlanta GA

ABSTRACT

Data review can be viewed as a two step process:

1. Compare: review differences between two data sets.
2. Exception Report: review data consistency with range
and logic checks.

A data set may be updated with a file of the form:
* it ID =1 then do;

* <variable names> = <values;

* end;

This paper reviews common problems in writing exception
reports for range and logic checking; the product is a file

- which contains update commands in an easily editable
form. Summary information is written at the end of the
update file.

INTRODUCTION

Data review is a necessary step in data management. lts
purpose is to provide accurate and consistent data for data
analysis. While a comparison report (see Fehd 1957,
COMPARWS) may identify individual characters or
numbers to be updated. the second half of data review
consists of identifying values that are out of the range of
expected values for a particular vanable.

SAS® software provides procedures which may be used 1o
identify outiiers. Proc FREQ may be used for character
variables; proc UNIVARIATE may be used for numerics.

This paper reports on a demonstration program and
template which fulfills these criteria:

1. Concise exceptions report, per observation, easy to
read and edit. _
2. Exception report is written to file for later editing and
subsequent use as an %included update file.

3. Summary report provided for data processing review.

The primary macros are:

%ID: write ID line only once,
write message 1o reviewer

%SHOW: write variable name and value,
using either variable name or amray reference

Other macros are provided which‘faoil'rtate quick, clear and
easy writing of cade to peronm range checks of either
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numeric or character data; data may be checked as
individual variables or arrays.

Exception reports are unique to a data set and its
variables. The tes! data set provided contains identifiers,
individual variables and arrays in both character and
numeric variables. The spedifications may be tested by
assigning either character or numeric variables to macro
variables used as program parameters. A macro variable
TESTING is provided in order to be able to test any new
routines. '

Specifications of correctlon file to be used for updates

n order for a text file to be usable as an %included update
fite, it must be written in the following format:

*if ID = 1 thendo; ™1 ID;

* <exception notes; *2 message;
* variable = <value>; *3 variabls;

* end; *4 1D closure;

1. The ID line opens an if-do statement for an observation
with exceptions. This line is to be printed only once, This
example shows a single numeric ID. i the ID is character.
then the ID value must be enclosed in quotes, Similarly, if
other secondary identifiers are character, they must
likewise be quated. The first specification is:

1.1. print ID kne once per obsarvation.
1.2 quote ID value(s), according to their type.

2. The exception message indicates why the variable is
being reviewed. The second specification is:

2. print the exception message as a commant statement.
3. This program was written 1o eliminate the errors )
associated with retyping variable names and values. As
with identifiers, variables fisted must be quoted, or not,
according to their type. The variable assignment
specification is:

3. quots exception values, according to their typs.

4. Every open control statement must have closure. The
last specification is:

4. provide end statement.



These specifications are impiemented in a report writer in
step 4. ‘

This XRPTDEMO program contains five sections. The
program may be run with the data provided or test data
may be inserted into another data set in order to test other
macros that call ID and SHOW.

1. Program parameters

TESTING: This macro variable is provided for three
purposes; 1. When testing the report is written to file
PRINT for quick programmer review. 2. The data set is
subset by reducing the number of observations. 3. invalid
values may be inserted into the data by the TESTDATA
macro.

D1, 1D2, ID3: Ids are the identifiers or keys of the data set.

An exception repoert is unique to a data set. To add a third

ID it is only necessary to enable the macro variable, one
line in the ID macre and one fine in the summary listings.

DATA_SET: The name of the data setis provided as a
macro variable to be used in title and set statements; this
ensures that the data evaluated is the correct version.

TITLEn is the number of the last fitle statement used. i is
used to correctly number title lines in the summary.

PRNTFILE is the name of the output file. This file is
expected to be edited, have corrections enabled, then
used as an %include file for an update. See usage below.

2. Provide variable type to print methods

Macros D and SHOW are described in object-oriented
programming conventions as methods. For these methods
to be able to quote character variables the variable type is
supplied by creating macro variables from a proc
CONTENTS of the data set.

3. Macro definitions

Q returns a single quote for character variables. It is used
by both 1D and SHOW.

MAKARRAY is used to declare an array of character or
numeric variables. it provides the array type to SHOW by
declaring a macro variable named with the array name.

ID prints two lines: 1. If the identifier fine has not been
printed, i.e., if this is the first exception fine for an
abservation, then the line is printed. 2. The exception
message is always printed. '

SHOW prints a variable and its value, appropriately
quoted. The parameter VAR may be either a variable
name or an array reference. Where the variable type has
been supplied by proc CONTENTS in step 2, the type of
an array is supplied by the MAKARRAY macro in step 4.3.
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Macros ID and SHOW are used as a pair in this sequence:

if <condition> then do,
%ID{exception message);
%SHOW(<variable-1> or <array references);
%SHOW(<variable-2>);

end;

When a condition refers to two or more variables each
variable is to be shown.

The CHK* mactos:

To further reduce the number of ines of code in step 4.4,
the programmer-writien section of the repon writer, three
examples using 1D and SHOW are provided. These
examples illustrate the use of different conditions.

CHKARRAY illustrates reviewing an array.

CHKONE is used for individual character variables with a
defined set of values.

CHKHIGH may be used with either character or numeric
variables o check if the value exceeds a high point. High
points for numeric variables may be discovered by using
proc UNIVARIATE. Proc FREQ can be used to identify
cutoffs far character variables.

4. Report Writer:

4.1, Setup: The data set is saved for use by the summary
listings in step 5. The retained variables are used in the
brief summary in step 4.5,

4.2. % TESTDATA: changing values fo invalid: Test data
has been provided with this demonstration program. Ta
tacilitate testing this program as it is written and debugged
for other data sets the TESTDATA macro: 1. writes output
to file PRINT; 2. reduces the number of chservations; 3.
provides opportunity to insert dummy values.

4.3. array declarations: f CHKARRAY is to be used
arrays must he declared with MAKARRAY.

4.4. list of exceptions: The simple part begins here: for
each variable it is only necessary to provide the checking
macra, variable- or array-name and check-values, Each of
the checking macros generates a minimum of 16
statements. Compare the savings in time spent writing and
reviewing one page of code with 50 lines for 50 variables
or 50 * 16 = 800 lines: approximately 16 pages of code.

4.5, ID and data step closure, brief summary: This

. report provides a brief summary at the end of the print file:

the number of observations, variables and celis in the data
set, the number of identifiers of the exception data, the
number of observations of the exception data set, and
percentages of each. This data is intended as feedback to
the data collection design process. The percentage of cells
reparted is the exception report rate.
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Example of detail with summary data (from test data).
Exception report rate is at lower right: Pent : Cells

* if NID1 = 3 then do;

*  XRPT MSG;

* D3 P ;

*  end;*XrptiInld =1 ;

**rsmry : Ids Vars Cells;
*x* Base: 4 8 32;
*#x* PDiff: 3 4;

*** Pont: 75% 12.5%;

5. Summary listings

When the report is written to a print file, the following data
sets may be enabled to be printed: Exception-ldentifiers,
and Exception-Variables.

A list of the exception data set, by variable name, is
provided so that errors within a variable may be reviewed.

Usage:

In a production environment, an exception report program
is used to write and print both a correction file and a paper
report. The paper report is reviewed by colleagues
responsible for data collection. The marked up copy is
retumed and the desired cormrections are enabied in the file
by removing the asterisks in front of the appropriate
statements. These updates are applied to the data and

another data set created. A comparison report (Fehd 1997,

COMPARWS) is used to verify that all indicated
corrections were made.

Program XRPT
filename XRPT<filespec>;
note; writes report 1o file, print output for review.

Process: review report, note corrections to be made. -
Process: edit corrections file, enable corrections.

Program UPDATE4: apply comrections
DATA <UPDATE4>;

set <DATAS3>;

%include XRPT;

Program COMPAR34: confirm comrections
%COMPARWS(LIBRARY.<DATA3>

=Itﬁ..tt.t'tii't.-tt.‘i...."t.ti..t“
* PROGRAN: XRPTOENO:z Exception Report denno, with smcros ID and SHON
" gmeros: @ 2 reterss singls quOLs TOr ZRATECTEr VArS
BAKARRAY: declare array, ssve tyss of arrey is mec-var
o z prints ID lise once, sxception Nedsage
SHon < srints variadle o array-refershce
CHIGARRAY: check each valwe im array
CHDRE : chack ot varisdls i in range
SMQITa ¢ check ose varizdle 15 leses tham high
DESCRIPTION: data _MNLL_ report writer resis dats st
wited corfection Tile with Mi-ief wANTMMrY
wites sixmary listings of sxceptions
PROCESS: 0, wake test ixta from cards
1. sat Progras paramaters
2. srovide variable tyse, in (,€). to Prist methods
3. swcro definitions :
4. SRTE ITED: rEpOrT Writer
4.1, initiadize vars
4.2, 17 tedting, change walwes to iawvalid

L S S R T I B IR I T Y
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LIBRARY.<UPDATE4>

- IDNMBR);

note: print output for review and confinm update.

CONCLUSION

Many different procedures may be used to identify data
that is not in the expected set of values for a particular
variable. This procedure aids the data review process by
writing exceptions to a file where corections can be made
by removing asterisks. This eliminates retyping of variables
with their values and the associated edit and correct cycle.
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1"%*0. TESY DATA disadle after TArst PR Tarsssssassvecesicerstntuny -
data XRPTDENO; infile cards;



imut #1 scharz. 1 R 2.
82 £ID2 Scharl. a3 1.
&4 1 Seaart. an 1.
o6 621 $chart. 7 822 Schard. "N €23 Scmri.
a8 12 1. [ ) 1. - 1.
50 63 Scharz. = e 2. )
530 4 Zchars. [ N ) 3. seards;
011A1010101000 o
OZIAI0I0ITBIN 12
SIMNTI0I010 an
CIZAI0VOIOI010 341
§ 1+ 45ETE01 2245878001 23456 TROO12IASETRSUTZI4SETRI0
- 1 - z - s - L] - s”"-"'.“tt.miﬂl

%*1. st progran parmwters:
MLET TEETING = 1;/°set owtput TEls to PATHT, shuble Gkmy TETTDATAT!
*LET TESTING = O3

MLET I = €103 /*1d ix character*/

*LET ID1 = §ID;/vid 1s pumefic ~/

MET ID2 =i/*sacondary 1d is blamk*/
NLET ID2 = C3D2;

"WET IN2 = NIp2;

T I3 =3 /4tertiary 1d is not erabled*/

SLET DATA _SET = XEPTDENO: /*tast data provigedr’
*LET DATA_SET = LIBRARY.XRPTOATA;

TITLEY “XRPTDENC: Exception Report: Data out of rampe or inconsistemt';
TITLE? “report from SDATA_SET.";
SLET TITLEN = 2:/*wssd Tor Mmbering titlss in swmwry listings*/

SLET PANTFILE » “C:\RAELDMPT.RAS";
SLET PRETFILE = PAINT;

=95 S12¢ = 54;"SAS ma 10 POPTrall Suplex:loag;
options /*M fxerint wocewter pagewosi;

J¥EETUP bogin t*ivivivgeiet RN THIS SECTION eMCE teivicivlei=teivivrs
2, provide variabls type, in (N.C), to prist swihods;
proc CONTEETE data = ADATA_SET
out = XAPTCONT(kesD = Kame Type Nobs) moprimt:
data _WULL ;
Iengeh NG § 1
do ewtll Endofils) ;
S0t XRFICONT oAd = EndoFile hobd=Svars;
ir Type = 1 then MG = °R°;
slss 4F Typs « 2 thea B¢ = '6';
call Symput{itans,NC); 80 wetll(Endorila); end;
call symort(‘OATANOES' . trim{left (autiNobs ,9.))));
call sympet('DATAVARE' ,trim(left (put(WVars,B.}}));
STORIrun;/

SETOP snde)

%*2, macre defiaitions;
WMCIO Q(TYPE):/"rOturne Squote TOr character variables: parm is valwe !
NIF "SKTYPE® = “C° STHEN ' /*icisrnnsrnsvverercaranenererenle®/ NIEND;

MOSCIO MARKARRAY (ARAYIAME . N, ELENENTS): /* provide array typs ---------*/
‘alobal WANE; MLET NAME = SARAVIANE;

%glohal SEANE: ET SNANN = EC W.;

Array SARAYRANE (*) NIF °SC N° = “¢ ¥THER $: SELEMENTS:

AIF ETESTING XTRER WPUT TVPE{INANE) » SRERANE;*......MAKARRAY.*/ ANEND;

fomcro IDASE);/* prist id liss, meg. reteres 7 statements «c--oocreeadf
if sot ID then do;

ir l.nzurt 16 4 TR pUt _page_}

pat ** If 43B1 = * W(LMIDT) AID1 +31 WR(&MIDI)

* and SIU2 =  WR(EESIDZ) ATD2 481 VR(SARIDZ);

* ang G303 = ¢ VO(SBEIDD) AIDF BT VRMAEIDD):

* thew d0;';

XrptIos +1; D = 13 /741 ot IN*/ end;

PUL ** EM6.3'S [Ticseireesisuserntannniariannasrsssssssarassa®d MIENDS

AIF SINZ Ko NTEER
X' 8103 Mo NTHEN

AMCT0 BNON(VAR)S/® DrLET Var of APPAY-ref, MTEros 7 CLETMNLS «-cc-¥/
VAR: waristls e : TYPE is wpplied by mac-vars from proc CONTENTS
varsnyw is Sirdet refursics
SFTAY POTOrONDS: rTRY-aERN{T}
TWE iz smpplisd by oac-vars froos SAKARRAY
VAR~ RAEE - COMBE TPOM VIS «ecoresmemsrarrerosns®)
Nlocsl TYPE € SRAOKT:
WLET C_BRASKT = kindex(4VAR,(); /*resolve srryy-saee for type */
AIF SC_NRACKT XTHEN %WDO0; “XET TYFE = ERESubetr (SVAR, 1,85 BRACKT-1);
CALL VRIS (EVAK . Name): MEND:
4D0; WEY TYWE = S8RVAR.;
Nake = “EVAR.®;
wmmwvn--m\l.-m-m.::
it 81 ¢ ° 04 Ksme SIZ "= ° MI{STYPE) SVAR. +H1 MO(ATYPE) °:°;
yir “STYPE =2 "¢ YTNEN NDO;

MELSE NIF “STWE" = “N" NTHEN DO}

Valusttum = am..m

KtprCals + 1:Xrpts + 1;output XRPTS/¥eericerccrnnsan

MEMCTO ONKARRAY (WARE/* um: 2+74T90m18 sTAtOTONLS-

STALBE=MIRETR('0', *1°,* *,%.'))5
90 I = 1t SIn{ENANE.};

10 wot{ SRAE.(T) 1n (CVALYE.))

then do;

AID(array SAMME wot i SVALNE)
NSNOW(BNANE.. {T} ) ond;
/*do Istzdine/ end;
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RCro CNRONE (0, MANGE); /* FeturRe 1+747+in18 *J
17 verify(8d.,". SRANGE.®)/* WOTE SPACE OR DOT */

thea do: XID(CHcOme: owt of range <BRANGE.>)

NMOW (SR, ) [ H

J e cciacrecesramnentrrrrnr st nassaensasnarasaanss CHKAE. S NIENDS
‘macro CHIGLEGH (VAR,NX):/* returas 14747+1518 statements »:cccesrscnsas®f
HLET TYPE = SRRVAR.3
it

[ CETYPE® = “¢* NTREN (AVAR wo " amd (SYAR. o» “@AI'));

MELSE AIF *ATYPE" = "K* XTHER (AVAA ne . aad (AVAR. go BT ));

then do; ¥ID(revisw hlgh: SVAR. po &4I)

SEHOW(EVAR.) and;

¥ rascansinsrerneocnarstosraccancnasasarasassacasss CIKEIEN./ NEEND;

%*4.1. inttizlize report eriter vars;
DATA XRPT(kesp = ATD1 &IB2 /*EIDZ*/ Nase ValuweGhr Valueltm N);
Btu-3;/*pointer cowtrol®/
Iength Hame $ & VAlueGhr § & YaJusium & Xryts 4 ID 33
retain Xrptlds JPLRCT BY ID, weed 10 BrleT summty v/
Xrpttels 0 /*incr by SWOW, swed in brief yowmry °/
| & H /*na change, wsed in sumowry listings*/
1ile SPENTFILE Limeslert = Lynzieft;
60 ONTL(RABOFLL) s/ ¥ece smcnctacremncacmanarscrenrrmcoacncnecansnsest/f
sot SDATA_BET eud = ENGOFLle;
Xrpts = 0; Jviscr by $iole;
n = 0; /*reset by ID */

%*4.2. 1T texting, chamge values to invalid;

Amatro TESTDATAG /%= == =====n manee o *

AIF STESTING NTHEN D05 e PRI

WIF SATHY = ¢ XINER MLET ID VALUE » *02';

NELSE MLET YO VALUE = 2 ¢
where $I01 Ls RID_VALDE.;

sseman®]

1F &ID1 = LID_VALUE ‘them do;

*CRKONE (C1,AB) 3 61 % °2's

*GEKARRAY (£2) 3 022 = '2';

[ cccanansrnassseseancncances TESTOATAT/ ond; MEND; MEEND: NTESTOATA;

ATprograomer-wittsa !
%°4.3. array declarationis), 1T amy:
MIAKARRAY (02,6, 825 ) §
ASIAKAREAY (M2.8,M2: ) 5

bogin;

%*4.4. list of exceptions;

ADORE  (C1.A9);

NCRIORRAY (£2) §

WENKARRAY (2, VALUE>AERTTR (D, 1) ) ;

ACMIOIDER (C3,800)

ACHNIGE (N3,900) 3

WEHKONE  (C4,012045878) 5

TCHCONE  (84,072345):

X*propramer-written L

%*4.5 duts step cluswre, brist swmary;
if ID then pat "v snd;* Xrpte=® Xrpis * £IM=" &ID1 *;°;
I rarasnrsnresnnsnsssnasaassrscsusarsenussss¥80 URTIL{ERGAFLIS)" /O]
SLET DATACELS = Sval (SOATANOEE * SDATAYARS):
Fontiobs = 106 * Xrptlds [ EDATANORS;
Poutéals = 100 * XrptGels / SDATACELS;
Tormat Featlobs Poatésls 7.33

retain o2 2 =

put “Tergney :° 821 “Ide* ) a2 “Yars® 03 “calls:”;

put "e*ve deta:” &1 "SDATARGES® 022 "SDATAVARE® 922 “ShATACEL: ;';
put “*vv xrpi:t 421 Xrptlds &3 XrptCals * 3°;
put "*** pext:” 621 Pomtiichs °%* 23 poEtoels ‘N;';
stopzrun;

X*5. Samary (%) [ H|

proc FREQ data = IRFT;

tubles £ID1 1 nopriat out = XRPTIDS;

*tables £ID1 * | woprdnt eut = XAPTIDS;
*tables &ID1 * &ID2 * LI0I [ soprist ext = INFTIDE;
tables Nuw 1 noprist sut = XRPTVARS:
proc PAINT data = XRATIDS;
TINLENval(ATITLEN.+1) “summary: 1Os listed™;
wan Count;
proc PRINT sata = INFTVARS;
TIMEWVALTITLEN.+1) “swwary: Yars listed™;
sum Count; /) )
proc S8ET asta = XNFT;
by Name ValweChr Valuelam;
preu PAINT data = XRPFY: .
TINEWVAL(ETITLEN.+1) “smmary report®;
by R=m;
18 Baoe;
sme 3
macro PRETFILE(); /fecoesacsccncrarnrocscsecvsvasarsnsnsrnsnnassanas®f
XIF pot STESTING WINEN WODO; “print detail list*;
dnta _WULL_; options pagomost}
TIMLEWYAL{ETITLEN.+1)5
Tile PEINT;
% untilEndoFile);
intile SPENTFILE emd = Exiofile pad lrecl = 72;
dsput 81 Line $char?2.;
put 81 Liwe Schar72
S0P [Yasicvninaian

*40 watil(EndoFile)*; end:
reveranereas®/ MENDT rumg AMEND; NPRNTFILE;
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