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The Data Review Two-step:
Macros for Comparison and Exception Reports

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

Part A: %COMPARWS: Compare with summary: a macro using proc COMPARE
to write a file of differences to edit and use for updates

ABSTRACT

Data review can be viewed as a two stop process:

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

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

* cvariable name> = <value>;

* end;

This paper reviews the proc COMPARE output data set
and the manipulation of that data set which is necessary 1o
write a report 1o a file which contains update statements 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. Its
purpose is 10 provide accurate and consistent data for data
analysis. SAS® software provides proc COMPARE as a
useful tool to identify ditferences between two data sets.
These data sets may ba the result of two independent data
entry steps or the results of scanning using different
degrees of optical character recognition or one of each of
these o processes, ‘

With large survey data sets reviewing, indicating, and
making corrections using a printed report from proc
COMPARE can be tedious in two areas:

1. Low information per page: many pages in report

2. Transferring corrections from paper to an updats file
necessitates retyping variable names and values; this, in
turn, requires an edit and correct cycle.

This paper reporis on a utility macro which fulfills these
critenia;

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

3. Summary report pravided for data entry process review.

For a discussion of exception reports see Fehd 1997,
XRPT.

Assumptions about the daia sets to be compared
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Pairs of data sets to be used with this macro are expected
to have the same structure, identifiers (ID), and number of
observations. The test in step 1 checks the 1D list and exits
if it is blank. The %NOBS macro (Fehd 1997} is based on
the %OBSNVARS macro (SAS Macro Language
Reference, First Edjition). Step 2 uses the %NOBS macro
to provide the number of observations of the base and
comparison data sets. Step 3 compares the number of
abservations in both data sets and exits if they are
unequal. It is assumed that both data sets are sorted and
unique on the IDs, else proc COMPARE will fail.

Specifications of correction file to be used for updates

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

*if ID = 1 then do; *1 ID;
* yariable = <values; *2 variable assignment;
* end; *3 ID closure;

1. The ID line opens an if-do statement. This example
shows a single numeric id. If the ID is character then the 1D
value must be enclosed in quotes. Similarly, if other
secondary |Ds are character, they must likewise be
quoted. The first specification is:

1. quote ID values, according to their type.

This is accomplished by using the proc CONTENTS of the
base data set and saving the type in a macro variable.
Step 4 uses %ARRAY (Fehd 1996) to create macro
variables of each of the IDs. In step 5 the type of each ID is
saved as a macro variable.

2. This procedure was written 1o eliminate the errors
associated with retyping variable names and values. As
with IDs, variables listed must be quoted, or not, according
to their type. This information is available in the proc
COMPARE output data set and is used in the report writer
in step 10. The first part of the variable assignment
specification is:

2.1 quote difference values, according to their type.
This report lists two different values of the same variable,

one from the base data set, the other from the comparison
data set. Visual comparison of short sequences of letters



or digits to locate differences is relatively easy. For
sequences longer than five characters it may be
necessary to offer a visual indicator of the position of the
difference. The second part of the variable assignment
specification is:

2.2 for length greater than 5, indicate where diffarence is

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

3. provide end statement.

These specifications are relatively simple to implementin a
data _NULL_ report writer. We now review proc
COMPARE and its options with a view to producing a data
set which is usable by the report writer.

Proc COMPARE: report and output data set

The protatype for this macro is the proc COMPARE Value
Comparison Rasults raport (SAS® Procedures Guide,
Version 6, Third Edjtion). The transpose option is used to
raport by observation or 1D, This report is paged by ID,
which produces a minimum of one page per ID, no matter
the number of vaniables reported different.

in step 6 proc COMPARE creates an output data set. The
option outall writes four observations per ID with any
difterence. These are ilentified by the variable _Type_.

_TYPE_ explanation

BASE valug in base data set
COMPARE value in compare data set

DIF difference marker for character
PERCENT difference of numeric variable

In step 7 the number of observation of the output data set
is checked. If there are no differences, a message is
written to the output file and the processing is ended.

Step 8: The difference data set is transposed and then
made unique on the differences. This process produces
the data set for the report writer.

DATA _NULL_ report writer
Step 9: Values used in summary are created.

Step 10: The report writer now has a data set with IDs
which can be used with first- and lasi-ID processing. This
partially fulfills specifications 1 and completely fulfills
specification 3, Macro Q adds appropriate quotes to the
identifiers for the fulfilment of the rest of specification 1.

Variables are identified as either character or numeric by
comparing the values of Dif and Percent. Appropriate
quotes are provided when writing the detail lines; this
1ulfills specification 2.1. Specification 2.2 is met by an
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optional comment line which prints the Dif variable
containing an X’ at the position of difference.

Summary information

This report provides several types of summary information.
At end of the print file is the following data. the number of
IDs, variables and cells in the base and difference data
sets, and percentages of each. This data is intended as
feedback to the data entry process. The percentage of
cells reported different is the data entry error rate.

Example of detail with summary data (from test data). Data
entry error rate is at lower right: Pcnt : Cells

* if NID1 = 3 then do;

* D3 = ] 1 ;

* D3 = ‘1 ;

* end;*NDiff =1 ;

***emry : IDs Vars Cells;
*** Bage: 4 8 32;
*%x Diff: 3 : 4 4;

*** pent 75% 12.5%;

50%

A list of the differences data set, by variable name, is
provided so that errors within a variable may be reviewed.
When the report is written 1o a print file, the following data
sets may be enabled to be printed: Difference-iDs, and
Difference-Variables.

Usage:

In a production setting this macro is first 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 returned and the desired
corrections are enabled in the fila by removing the
asterisks in front of the appropriate statements. These
updates are applied 10 the data and a third data set
created. The macro is then used 1o write only a paper
report, which is used to verify that all indicated corrections
were made. '

Program COMPAR12: report differences
fileoname COMPRPT <COMPARWS-destination>;
%COMPARWS(LIBRARY .<DATA1>
,LIBRARY.<DATA2>,IDNMBR
,PANTFILE=COMPRPT);

note: writes report to file, prints report for review.

Pracess: review report, note corrections to be made.
Process: edit corrections file, enable corrections.
Program DATARZ: apply corrections

DATA <DATA3>;

set <DATAZ>;

%inciude COMPRPT;

Program COMPAR23: confirm corrections

%COMPARWS(LIBRARY .<DATA2>
LIBRARY.<DATA3>,IDNMBRY);
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note: bﬁm report 1o review and confirm corrections. Reaferencs, First Edition, Cary, NC: SAS Instiute Inc.
CONCLUSION SAS Institute Inc. (1990), SAS® Procedurss Guide, Version
6, Third Edition, Cary, NC: SAS Institute Inc.
Proc COMPARE provides a voluminous report of . . .
COMPARE's output data set to provide a concise USA and other countries, ® indicates USA registration,
difference report which may be saved as a text file or :
printed for review. When corrections are necessary the text Author: Ronald Fehd e-mall: RJF2@cde.gov
file is edited instead of retyping variable names and Centers for Disease Control MS-G25
values. Using the text file to update the data set efiminates 4770 Buford Hwy NE
the edit and correct cycle associated with manually Atlanta GA 30341-3724 volce: 770/488-4316
retyping variables and values. SAS-L archives: send e-mall
to: SAScontrib@SASserv.uga.edu
for %2ARRAY subject: cntb0031: download
REFERENCES for %COMPARWS subject: entb0034: download
Fehd, Ronald (1986),” %ARRAY, construction and usage :g: ;E:POTBS :::;:: :"n::ggg: ::x:g::
of arrays of macro variables,” Proceedings of the Fourth ' :
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SAS Institute Inc. (1997), SAS® Macro Language group for their help in developing this routine.
,'.o---e----‘---1--‘--.-.------'-c-o"- ' +IDLIETY J* et of primary-key(s) == py-vars .
+ KASRO: CONPARYS NOTE: wess macros ARRAY, NOBE +DIN_To8=3 /¢ wueber of ldentifisrs, changed by NOlS *
PRETFILE-PRINT/"oNIpit Sogtinstien, @aTamlt = PRINT -
WEARE: 1. WGOMPARWS{DATA1,DATAZ,IDO); 1*way be extermal-Tile: or Tilerer *
2. NOOWPARYS (DATAT,DATAZ, IDO, PRATFILEs<Tiloret>); +DROFLINT, /*List of vars to be dropped from comparison e
2. SOUNPARWE (DATAT ,PATAZ, TR0, TRETING=1} 5 /*recommend drop very wide character varishles: lea gt 12 */
4. WCONPARWS (DATA1,DATAZ, IDO, DROPLIST=Vart Yar2 .. Yari); SREADBASE=. /*passnord Tor BASE *
recormend drop charscter variables where longth gt 12 +READCONP=. /*pasewcr'd Tor COMPARE *
5. NCONPARES(DATA1,DATAZ, IDU, READBASE=IXXX , READGUNP=YYYY) 2 »TESTING =0/*7enalle tesl mep and primts? ]
6. TITLE1 "titls Tor this project'; STITLEN  =4/<TINE lice & ]

NCONPARSS (BATA1 ,DATAZ, IDO , TITLEN2)

7. ACONPARWE (DATA1,DATAZ, ID1, ID2,DIN_ID8=2); TITLEATITLEN. “comparison of SBASE. and SCOMPARE.;
DESCAIPTION: wee proc CONPARE owtput dats set
to write corex Tile

and semmry report of differences

%*1. LT IDLINT Dlank, prist err-mep, exit;

SIF AIDLIST = STHEN ADO; %put IIRPIIZSEEIINRLL;
%put 12 no ID-List 1L}

o 17 IDLIST DIADK Priut orror-Mo8 . . « « o & & » 4 oxlt Sput SLITIISTEISIRETE; NGOTO ENDOMACH: WEND;
AHOBS vf BASE & CONPARE for error-oheck
if error-checks print orror-E8g . . « o o ¢ o » = oxit
SARRAY of ID(s)}
vars in IDLIST (character? mmeric?)
proc COWPARE sut = CONPARNS
oS, it no gitfereaces primt exit-message . . . exit
groc TRANSPOSE, rotate and migue date set
« ke valwes used tn swwMry

10. writs corex to MNTFILE

11. if wanted prist summary report
NOTES: width of variables, iR COMPARE OWtpUt data et

%*2. ANOBS OT BASE & GONPARE Tor orrTor-check:

Slocsl BASENORS; WHOBE(RASENORS,data = SBASE );
X10cEl CONPNOBS; MIOBS(CONFIOES,data = SCONPARE):

N*3. iT srrechecks print srr-map, exit}

DENOARNN-

AIF QBASEMOBE me SLOMPHOBE/*rcecsavsssavurcsvnsciorsnsvasisnrmrcsuanss .
oF ROt ASASENOSS
oF not SCONPNOBS STHEN ADO; DATA WLL :

fils

LI B N B A A B N RS SN I I N I Y

LR I R e L I A A B T U N I SN N N I N )

depends on larpewt character variasble in imput data sat SPRNTFILE;
* TROPLIST is provided to delets wide varishles Trom comparisca® it
*1v 332> THiS rotrtine will fail for lerse aumbers of mimmtches e NIF ABASENODE me JOOMPHOBS NTHEN “***nunber ot abs differ, °
e whers data sst bas one wide characisr varisbls e “SBASE.= ABASENORS. *
oye which increases the wiZs OF The COMPARE output @ats est  “I* “SCONPARE.= SCONPNOSS. ;~ 13
+  KEYWORDS: NARRAY ANOES CONPARE TRANGPISE . KIF not ABASENOBS NTHNEN *t+ino abs in ABASE.;" I
. corrections updates "owtput data sst from procedufs® . . KIF act ECONPNORS WTHEN Trevns obs Ltn ACOMPARE.;® H
*  Author: Ronald Fehd, B.3. C.B¢ o-maAll: KMFecOC.gov * 1vptt clesure*/ ;
* canters for Diesass Comtrol Me-a28 - AOOTO ENDONACR: /¥ e vsoravarmency +/ NEND;
* 4770 BuTord Bwy WE *
hd Atlakts GA 20U41-3724 voice: T70/488-4316 * %*4, NARRAY oF ID(9): Tor wss in macro Lloops;
'..p-l-t..i'i.t'it'.l.&iiitl'i.‘..ll,
MIACRO COMPANWS(/" ! Alecsl I; WO I » 1 NT0 EDIN_IDE; “local INEAT.; AND;
BARE f* SASE  for proc CONPARK ! NLET IDLIST = Nupcaes(SIDLI$T.):/* proc CONTENTS-Name i upcass */
JCONPARE  /* SONPARE for proc COMPARE hid SARMRAY (IO, STDLIST) §

T o1thet of both may b8 2-1ovel AEMS *
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%*5. vars in IBLIST (character? memeric?);

DATA _WULL :
da until (EadoFile);
80T BABECONT ond = ENSOFLleS /T rcncccrcsorcancrcccanas®
“Type =={ dc, acter) Trom proc CONTENTS®/

AT Typs = 1 thes C K = "N"}

AT Name = “SAIDSAI." them call symput("TVFESL.",C_N); NEND
sees 00 GATLI(ENGOFL1S)"! end

i
Heascnnarcrstrarsssnssrnonrararanes s

stop;

X%8; gproc CONPARE
base

out

outall 7% == outBASE outCOMP outDIF owtPERCENT hl']
ortaoequal /* write only ods with oRe or more Eiffersscest/
moprint;

by AIDLIST.;

proc
Jasenissnsesnes®? TR TETLENOVAL(ATITLEN. 41)3/%. oo ... */NEND] NEND}
KTESTPRAT (COMPARWE, OUtPUt Trom proc CONPARE);

7. WHOBS, 17 o differences print exit-mesg, exit;
NIOCEL ANYDIFF: S8S (ANYOIFF) S

XIF ot SANVDIFF NTHEN DD; DATA _WLL_;
Tils SNTFOLE;
put **ring giffersnces;‘s
WEOTO ENDOWACR ; AEND;

*8. TRAKSPOSE: rotate & unijus data to get one ohs with one differsnce;

prec TRANSPOSE data » COMPARWS {(drop = Obs_)
oUt = CONPARWE (Orop = _Label_);
id Type_;
by EIDLINT.;
var _all ; ATESTPRNT(CONFARNS, transpossd w/all varisbles);
DATA GONPARWS;
do wntil(Endotile);:
sat COMPARWS snd = EndoPils;
Whers Sase me Compare and _Ease_ e ‘_TVPE_';
OUEDULS /®isccucsnercananisitvorserncncanaen 80 URLIL(EBSOFIla)*! snd]
stop; NTESTPRNT(CONPARNS, transposed w/oAly €iTTersnces):

%0, qako valuew uwed in swamry:
proc FEEQ data = CONFARWS;
tables aIDs1
MIF SDIN_IDS ge 2 NTHEN I*60 crose-tab of IDs *f
WG I = 2 %TD ZDIN_IDS; * SSIDRAI. NEND;
/ 118t soprint out = DIFFIDS;
tables _Name_ / list moprist out » ODIFFVARS;

Slocal PIFFIDE ; MAOBS(DIFFIDY ,dats = DIFFIDS );
local DIFFYARS; NIORE(DIFFVARS,dats = DIFFVARS);
Mlocal DIFFCELS: MIVSS(DIFFLELS,data = CONPARNS):
Alocal BAREVARS; NNOBS(BASEVARS,dsta = BASECONT):

%10, write corex to PRATPILE;

DATA NIF “SPRNTFILE" oq "PRINT™ %THEN _WOLL_ ;
NELSE CONPARYS
options pagemo=i;
orop B @ €1 $2 C3 DAT Percent RDITT;
lsmgth 0 § 1;
rfetaia B -1 EDIfT O B 1/%counter far proc PRINT owt/;
tils MRNTFILE:
do watil (EndoFile};
S0t CONPARNS ¢nd = EndoFils;
by &IDLYST;

{"DATA cloduto®/ 3

3T Dir me Percent them @ = * “;/*T == yar is sumaric s/
wlse Q= "0/t e var 1s char -y

MMACRD Qi) ;/returns squote TOr character varfahles;
parm iz reference *j
SIF BATYPEMN. = © ¥THEN " "3/%.ciicrnceccarncannarnsossercle?/ MIEND;

5T T1rsi.ALTOSEDTH_IDS then o] BDEFF = 05 /*-vce-cnncecreremrmemennn .
pUt T AT RIDET = - %O(1)  RIDM1 +B MO(1)
%IF EDIN_IDE. g» 2 WTREM
WO I =2%T0 &DIN_INE.;  and SEIDMAL » ° AO{ZX) ARIDBLI +B Va(4I)
WEND
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* MR @057  [Yeesasacd VAT Tirst.Y/ end;

AT Bawe ne Compars theh €0; MOLTT 4 13/%rsrsssssnnnesrsssnsaswssnnnat]
gt _Name_ $13 =" 015 Q 4B Base @ e
7' NMame_ 8132 '=' &IS @ 3% Compars <k &

ir lml(nlf) et s
put * differnc’ 812 ‘=’ &15 & +& DIt L ]
%4047 Base ne Compars 7/ end;

£7 2awt.AAINEADIN_IDS then put *® end;*NDAfF =' MDAT? ‘p';
NIF “EPRNTFILE® pe °*PRINT" NTHEN ADO; output; NEND;
J¥esrascaasanurcarsnattstesesreraarannrmnnnn do until (EndoFiled*/ sni;
macrn MACEPCNT{VAR, NUM ,DENGR) ; /*creats %, trim valus to &0 decizals -*/
wo:m:mn-:—mnm-o-
SLET SYAR = %sysevalf(100 * SE8NOM /
HLET 3 = sindex({RMAVAR,.) %17 dot in valwe tm AMEder of deciumls;
NIF AT NTUEN WDO; SLET TRIMLEN = %eval (slsngth(S44VAR) - &1);
AIF STRIELEN gt &0 NTHEW MLEY TRINLEE = &D;
NLET SVAR = %substr(SSLVAR,1,81 + STRIMLEN) NERD:
N*PUT GVAR » BABVAN}(™ierveeninnsnnnannnanas revvevesnansaesense®/ NEENDS
Adocal BASECELSIALET BABECELS = NOVEL(SBASENOBS * ZBASEVARE);
%lccal PORTHONS; \MAKEFCHT (PCETHORS OIFFIDS: ,BASENOSS) ;
%local PCNTVARS; WIAKEPCHT(PCHTVARS ,DIPFVARE, BASEVARR) 5
1ocal PCATCELS; MAKEPCHT(PONTCELS, DIPPOELS, BASECELS) §
retain €112 o2 22 €3 32;
put “Tergmey 1T 0T DS o2 “Yars® 853 “Pellx;®;

put *+** Hasga:- DC1 “EBARENOBS®  OC2°EBASEVARS”  OC3 ABASECELS:":
put " Diff:t Mt “WIFFIDS" SCZEDIFFVMIS" 863 “SDIFFGELS;;
PUT "Ure popt:t BC1 “EPCNTNOBEN® 802°EPONTVARSN" 603 "NPCETCELSY;";
stap;

KIF "SPRNTFILE" ne "PAINT® ATHEN W03 /®<vc-ecmnmmcmcannan merrresremens ]
%*11. print summary report;options pag 13/ cut open v
proc PRINT data = DIFFIDS®;

TITLENeVAl(ATITLEN.+1) “suary: IDs listed";

sum Count;

proc PRINT data = DIFFVARS;
TITLENe VAl (ETITLEN.+1) “swmary: Varisbles Listed*;

wum Cownt;

proc MEQ dats = CONPANES;

TITLEWvAL{RTITLEN.+1) "SUREMrY: COmpare * Base™;

tables Compare * Base / list miewl i ot ong */

proc: SORT data = CONPARIE;
by _Mame_ Sase Compare LIDLIST.;

proc PRINT data = CONPARTS;

TETLENVal (ATITLEE.+1) "swmary rsport®;
by Nato_;

i€ _Mame_;

sum N H

data _WULL_; optioms pagamostij
TITLENeva) [ATITLEN.+1) 3
Tile PRINT;
s0 antil(EndoFile);
iafils SPANTFILE end = ENd0Flls pad lrecl = 72;
daput S1 Line Sohardl.
ot 1 Line Scharrl.; i*do until(Endsrile)*/ eal;
WP /Terasenscsrncereascrsscarcaces XIF "EMANTFILE" o “PAINT =/ NEND;
AONDOEACE: ron} TITLEeval{(4TITLEN. )z /*.... tsesesanes T AAEEND;
J* test data saction: emabis by sndimg this lime with slaex (/) ----*v

/Teprint detatl list®/

DATA A B; input #1 wI1 1. 1 cID1 SCHARI.
2 a2 1. €2 c)h2 $CHARY,
sn 3. 62 D1 SCHAR2Z,

€23 02 SCHARDZ. 833 DF SCHARY.; output A;
iT I02 = ‘0" then sulistr(D2,21,1) » 'd';
ir m m 20 then &b SUBSLP(D1,21,1) = 'B';
Nt = 3245 ond;
P I02 = ‘3 thenBa = "1';
output 3; cards;

*CONPARWS (A,B, ):° test orror whem mo by-list
*COMPARWS{A,8,nID1); *tesT BuMIIC ID;
TCOMPARWE{A,B, KID1 ,PRETFILE=SASANTOR (ZCONPAR) ) : *ODRY 5=lVE;

*rilename ZOONPARE ‘c:\BAS\ICONQAre.TXY' ;YOPBYS=WIN:
CONPANTE (A, B, L1 , PRETFILE«ZCOMPARE) ;

KCONPARWE(A,B,nID1, TESTING=1) ; *show intormediate data seis;
CCOMPANYS(A,B,cID1);*test character ID;
*COMPAMNS(A,B,nID1 ID2 NID2);*3 IDs}
“COMPARWS(A, B, D1 ID2);
*COMPARWS(A, B, HIDY NIDZ):
*exampls ssage of Tlls created by thic program as an updais Tils *¥ees
“dasta WEW;
* sat OLD;
* kinclode <filersT> / source2;

-
I iaqanrssrvavrnrrnsnssncnannan ArmERIINS SR ELItveanncerrssennnunanne?]
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Part B: 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

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:
* if ID = 1 then do;

* zvariable names = <value>;

* end;

This paper reviews common problems in writing exception
reports for range and logic checking; the product is afile
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 1997,
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 variable.

SAS® software provides procedures which may be used to
identify outliers. 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 cbservation, easy to
read and edit.

2. Exception report is written to fite 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 1D line only once,
write message to reviewsr

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

Other macros are provided which facilitate quick, clear and
easy writing of code to perform range checks of either
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 test data set provided contains identifiers,
individual variables and arrays in both character and

SESUG 97 Prececdings
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numeric variables. The specifications 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 correction file to be used for updates

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

*if ID = 1 then do; *1ID;

* <exception note>; *2 message;
* variable = <valuex; *3 variable;

* end; *4 |D closure;

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

1.1. print ID line ance per abservation.
1.2. quota ID valus(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 comment statement.

3. This program was written to sliminate the errors
associated with retyping variable names and values. As
with identifiers, variables listed must be quoted, or nat,
according to their type. The variable assignment
specification is:

3. quote axception values, according to their type.

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

4. provide end statement.

These specifications are implemented 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 sel 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 1o file
PRINT for quick programmer review. 2. The data set is
subset by reducing the numbar of observations. 3. Invalid
values may be inserted into the data by the TESTDATA
macro.

D1, 1D2, 1D3: Ids are the identifiers or keys of the data set.
An exception report is unique 10 a data set. To add a third
1D it is only necessary to enable the macro variable, ane
line in the ID macro and one line in the summary listings.

DATA_SET: The name of the data set is provided as a
macro variabie 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 title staterent used. it is
used to correctly number title lines in the summary.

PRNTFILE is the name of the output file. This file is
expected 1o be edited, have corrections enabled, then
used as an %inciude file for an update. See usage balow.

2. Provide variable type to print methods

Macros 1D 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 ID 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 line has not been
printed, i.e., if this is the first exception line for an
cbservation, then the line is printed. 2. The exception
messagse is always printed, :

SHOW prints a variable and its value, appropriately
guoted. 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.

Macros ID and SHOW are used as a pair in this sequence:
if <condition> then do;
%ID(exception message);
%SHOW(<variable-1> or <amay references);
%SHOW(<variable-2>);
end;

When a condition refers to two or more variables each
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variabla is to be shown.
The CHK* macros:

To further reduce the number of fines of code in step 4.4,
the programmer-written section of the report writer, three
examples using ID 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 1o check if the value exceeds a high paint. High
points for numeric variables may be discovered by using
proc UNIVARIATE. Proc FREQ can be used to identify
cutoffs for 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 to invalid: Test data
has been provided with this demonstration program. To
facilitate 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 obsarvations; 3.
provides opportunity to insert dummy values.

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

4.4. list of exceptions: The simple pan begins here: for
each variable it is only necessary to provide the checking
macro, variable- or array-name and check-values. Each of -
the checking macros generates a minimum of 16
statements, Compare the savings in ime spent wiiting and
reviewing one page of code with 50 lines for 50 variablas

or 50 * 16 = 80O {ines: 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 cells in the data
set, the number of identifiers of the exception data, the
number of observations of the exception data set, and
percentages of sach. This data is intended as faedback to
the data collection design process. The percentage of celis
reported is the exception report rate.

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 = '.' ;
*  end;*XrptlInld =1 ;
***smry : Ids Vars Cells;
*** Bage: 4 8 32;
*x* Diff: 3 4;
*x* Ponkt: 75% 12.5%;

SRIUG 97 Proceedings



advanced tateriak

5. Summary listings

When the report is written to a print file, the following data
sets may be enabled to be printed: Exception-Identifiers,
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 reporst program
is used to write and print both a correction file and a paper
report. The paper repont is reviewsd by colleagues
responsible for data collection. The marked up copy is
returned and the desired corrections are enabled 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 1297,
COMPARWS) is used to verify that all indicated
corrections were made.

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

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

Program UPDATE4: apply corrections
DATA <UPDATE4>,;

sot <DATA3>;

%include XRPT;

Pragram COMPAR34: confirm corrections
%COMPARWS(LIBRARY.<DATA3>
,LIBRARY.<UPDATE4>

,IDNMBRY);

note: print cutput for review and confirm update.

i[...-.‘.--...ﬁt.-.-.'.. ....... LR R BN 3R N 1]
* PROGRAN: XRPTORNG: Exception Heport demo, with macros ID and BADW
[} 3 POtUrAE SINgle AWOTe TOr CRAFACTOr VArS

!

MAKARRAY: doclare array, wawve type of array in mec.var
m : prints ID Lime once, exception msasage .
MON i prints variable oF AMPAY-FTIPSACS

-

.

-

.

.

CHCAMRAY: check sach valwe in array -

SHEORE : check one variadle is in range -

CHKRIM = check one variable is less thas high d
DESCAIPTION: data  WULL_ report writer reads dats set .
writes correctios Tile with BrisT summary -

writes sumary listings of exceptions hd

FROCERS: 0. make tast deta frex cards -
1. ot DrOfram parameters -

2. provide varisble type, in (N.c), to print methods .

3. mcro deTiaitions b

4. dats step: report writer A

4.1, initialize vars -

4,2. 17 testing, change valwes to iavalid -
serprogrammer-writton section cccc-ceevcvccnranace. begin

4.3. array declarstion{s), if amy . .

4.4. list of exceptions -
*eSProgrameer-writton wection sieiiersivivisasviconane ond ¢
4.3 data step closurs, briel swmary .
S. swwsary listinmg(s) .
NOTES: ID and SHOW are methods for printing variablss -
variadle type id Dade Avallable 1o these MThols .
thry mac-vars craxted from proc CONTENTE data *

LI I I A R I I A A I R B I N A )
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CONCLUSION

Many different procedures may be used lo identify data
that is not in the expected set of valuaes for a particular
variable. This procedure aids the data review process by
writing exceptians to a file where corrections can be made
by removing asterisks. This aliminates retyping of variables
with their values and the associated edit and correct cycie.
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. or mac-vars created by MAKARRAY
* KEVWORDE: “"dats _WULL_ report writer® "exception rsport”
. “object methods®
* Awthor: Romald Fehd, B.9. O.%¢
- Canters for Diswase Contrel WE.G25
. 4770 BuTord Wwy M .
hd Atlanta GA  D0941-3724 volce: 770/400-4316 *
Il""..".....l.l...l...ili..‘.l’...“
7*%*0. TEST DATA &S16aDLe STLET TIPSt PUR Teccccsccccsccasrescnasasen -
data XAPTOENG;: 4iwfile cards;
input 81 CID Schar2.
3 CIDZ M.
84 ¢ Schari.
88 C21 3Schari.
5 K2t 1.
230 63 Schard,
€30 c4  Ichara.
V1SA1010101000 ot
a2rarsimsntad 128
931A1010107010 3n
022A1010103010 ETY]
+ 1TISETER0I1Z2ISETROOIZIASETRON 1 23436700 1 22458 TR0
. 1 . 2 . ] . '} SerererErreesestevsare)
A1, set prograt parameters;
MET TEATING = 1:/"sat Owtput Tile to PRAINT, esable dSummy TESTDATAT/
“LET TEATDNG = O;
ALET I = CID;/*id 1is charactert/
“LEY It = K5D;/*1d 15 numric i

o-muil: RIF2ICEC. pov

o1 NID 2.
3 N2



SET D2 =Z/veecoRgary 14 is dlamk*!
SLET M2 = 0ID2;

LET ID2 = NID2;

SLET D3 a3/%tertiary id is pot enatlad*/

SLET DATA_SET = XAPTORMO: /*test data provideds/
“LET DATA_SET = LIBRARY.XRPTDATA;

TITLES "XRPTOEMO: Exception Keport: Data out of rangs or imconsistent:;
TITLE2 “repart from SDATA_$ET.';

SLET TITLEN = 2;/%ueed TOr Mmbering titles in suwmary 1istinge*/ P
HLET PRETFILE = "GI\SAS\ZIRPT.SAR";

SLET PRATPILE = PRINT:

ontions linesize = 85  pagesize = S54;*BAS ms 10 portrait duplex:long;
optioas /*R0* /mprint mocemter pageno=i;

[ASETUP Deglin $*3°1*1<I*I%[" AUN THIE EECTICN ONGE |eiwielriafejegeges;
%*2. provide variadle type, in (N,C), to prirt methods;
#roc CONTENTS data = ZDATA_SET
ot = XAPTOMIT(keop = Name Typs Nobs) moprimt;

dats _WuLi_;

length ¢ ¥ 1}

do entil(EndoFile);

S5t XAPTCONT onil = EadoFils nobs=lvars;

i Type = 1 thea NG = ‘N°}

olse AT Type = 2 theh NC » 'C';

call evmput{Neme,NG): *do until(Endofile); end;
call wynput (‘DATANGES® ,trim(Reft{put (Nobs ,8.))));

a1l symput (‘DATAVARS® , trim(left{put (IVars,8.)))):
stop;run; / !

TP end*/

%", macro ssrinitions;
Tomcro G(TYPE);/*returns squote for character variablss: parm is valwe 7
AIF “ETYPE® = "C® RTWER "'";/%. . cericcivacrarrrarncosnsonssndle®f WIEND;

fwmacro NMAKARRAY {ARAYIANE ,C_W ,ELENENTS); /* provids array type ---c-e-..t/
Wlobal WANE: ALET WAME = BARAYNANE;

‘wlobal SNANE; 'LET SNME = 8C_N.:

array SARAVILAME (*) AIF “SC_N" = °C* NTHEN 37 SZLTMENTS;

AP ATESTING NTHEN %PUT TYPE(ENARE) = SRGHAME;/<.. ... MAKARRAY.®/ “EWD;

sacro IDMEa);/* prist id line, meg, reterny 7 statements --ccccarran *
17 not ID then do;

if Lynzieft 1s 4 then pwt _pags_;

Mt " Af AIDT = * NGQ(EREIDT) &IDT 481 MA(SAEID1)

* ang = * RQ{ERATDZ) EID2 +B1 AR (KERID2);

T and AIDG = * WO(SSAIDI) ATD3 +B1 %E(ARAING);

E © then do;*;

I*ir oot 07 end)

cesasacanncerencanarnarrrensscescannrers™/ NIENDS

NIP &ID2 e NTHEM
X*F &ID3 ne NTHEN

Xrpilds 415 I @ 15
put "* mmEA.;t;t..

fenscro SHON(VAR);/* print var or array-ref, returss T statemests --.--¢;

YAR: variadle nams : TYPE is supplied by mac-vars from proc CONTENTS
Var-name is direct reference

array reference: array-umm{I}

TYPE s supplied by mac.vars from RAKARRAY
VAP-S00 COMPS TrOM VAMM «.o-oc-conn [ —

Klocal TYPE C_RRACKT;

NLET C_BRACKT = NENGeX{AVAR,{):/*rasaive arcsy-same Tor type */

NI SC_BRACKT STHEN MDO; MLET TYPE = SASvsubstr(&VAR,1,8C_BRACKT-1);

call vawne(SVAR,Name); MEND;
SELE %D0; AET TYPE = RREVAR.)
oo = “SVAR."; AED;

XIF STESTING ATHEN %PUT VAR = <SVAR.> TYPE = <&TVPE.>;
put 41 "¢ " 04 Name 893 "= * MQ(ETYPE) VAR, +B1 MR{ETYFE) ";°;
aF "ETYPE® » “¢° NTREM ADO; valuelim =
Yaluelhr = GVAR. :NEND:
YalueGhe = '.' 3
Valuehum = AYAR. JNEND;
Xrptools « 15Xrate + 130ULPUL XRPT )/ e ouieioacarareccasancnaed™/ NIEND;
Smacre SHKARRAY(MAME!* roturns 2¢7+7+2518 SLRLOMITE-sncrecoceareccasat]
SYALESMERETR('D", “1°,° *,"."));
do 1= { to dim{GNAME.);
1F ot SNAME.{T} in {QVALUE.))
then do;

AELSE RIF “ATYPE® = "N° XTHEN ADO;

KIN (array SMANE mot 1w SVALUE)
SONON{(SalANE . {I}) ond;
I*do I=izaim*/ end;
I¥uresiatnanesstvurircrncnnacansnvasnvensnccnraranns CHIARRAY, ") MREND;
Swmacro CHCONE(Q,RANGE);/* reterns 197+709nl8 statomants wc-ccccvecncue?)
AT veriTy(30.,°. ARANGE.")/* NOTE SPACE OR DOT */
then do; AID{CAkDNs: out of range <MMANGE.>)
] NN (8a. ) ond;
J¥uttnieiesrtannarstataancrmnnsarasensecnssassnassss CHKONE.*/ NIEND;
femucro CHIGHION (VAR HT); /* Toturas 1674741218 STATGOMNTR srccescccucaaa®)
LET TYPE = BMAVAR.;
it
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qar “EYYPET = ~C" XTREN (4VAR we " and (SVAR. 0 “SHI"));

SELSE AIF "ETWE" » *N° STHEN (AVAR me . and (AVAR. pe SNI ));

then 03 NID(review high: SYAR. ge SNT)
SENOW(AVAR . ) "nd;

¥ eocnserstesaannncrcsnancrvacnrcsscnensraurnnnnanars CHKREGH.*/ NNEND;

%*4.1. initialize report writer vars;

DATA XRPFT(keap = &ID1 SID2 /*AIDF*/ Namd YalueChr Yaluelim N);

Bi=-1;/*pointer comtrole/

length Batwe 3 8 ValusChr § 6 VALUMILR B Xrpts 4 ID 3;

retain Xrprias /*incr &y ID, used in brief summary
XrptCsle 0 /*inor by SHOW, used fin hrisf summry */

| I H /*ne changs, used in sumary listings*/
Tile SMKTFILE Linesiert = Lynzleft;
40 unt11{ENgoFILe);/ e unnnnnmnnnennn R 7

At EDATA_SET end « EndoFile;
Xrpts ® 05 /+incr by $HOW*/
™ = 0; /treset by ID °;

%4.2. 1f testing, change values to Lnvalid;
WREre TESTDATA; /Psceccnccancscunnnsrosornenuvannunannnanas Ferrrmeunam .
KIF STESTING NTHEN ADO; File PRINT;
AIF ASAIDT = C NTREM MLET ID_VALUE = '02';
Py MET ID_VALVE = 2
where &ID1 Ya ETD_VALWE.;

1f &3 = AID_YALOR then do;

SCHKONE (01,AB) ¢ Gl =75

*CAKARRAY (C2) 3 022 = ‘Z';
I*eieeraronsssssstsamencansans TESTDATA®/ ond; MEND; NMEND: NTESTOATA;

WO programmer-written 1

%*4.3. arcay declaration(s), 1T any;
NMAKARRAY (€2, ¢,62:) 7 -
MAKARRAY (RZ,0,K2:2) 2

bepia;

Xx*d.4. 1ist of exceptions;

NCHKORE  (C1,AB);

SCHKARRAY (£2) ;

RCEKARRAY (N2, YALIE=AIRETR (0, 1) )3

NCHIGIGH (C3,800)3

ACHIGIISH (X3,800)

NCHKOIE  (G4,012245678);

NCHKONE  (N4,012345);

Hepprogrammar-uwritten ond)

%°4.5 data step closare, briet swmary;

AT ID thea put "* end;* Xrptes" Xrpte ° &ID1=" AID1 ";°;

[P erennerserererossasinnnnnansnaesrssssesene 0 UNL(ERGOFLILE)* /oNM;
SLET DATACELS = %oval (SDATARONS * SDATAVARE);
Pontiobs = 100 * XeptTds /| ADATANOSS:
Poatosls = 100 * XrptGels / BDATACELES
Tarmat Peatiobs Pentlsls 7.3;
retadn 1 52 2 2
put “eetgmry : 61 “Ids" $Z2 "Vars® 23 ‘Celaw;c;
pEt “*** gata:™ OFY *SDATANOBE" 422 "SDATAVARS™ 423 “SDATACELE ;'
Pt ***v xrpi:” €21 XrptIds 23 Xrptoels - :°;
it “*** pent:® @I1  Poatlods "% 23  PeotCals "%;C;
stopirun;

> 32;

%*3. swmmary listing(s);options pagenc=1;/ fl
proc PAEG data = XEPT;

tables &ID1 7 sopriwt oet = XRPTIDS;
*tables 4ID1 * 7 moprint owt = XRPTIDS;
*tables £ID1 * §IPZ * 3303 / woprint oot = XRPTIDS:

tables Rame / noprint owt = XRPTVARS:
proc FRINT dats = XRPTIDS:
TITLENVAl {(ATITLEN.+1) “summary: IDs listed";

= Count;
proc PRINT data = XRPTVARN;
TITLENAVAL (STITLEN.+1) “summary: Vars listed”;

um Count; / [
proc SORT data = ERPT;

by Hame ValweChr Yaluwelum;
prac PRINT duts = XAPT;
TITLENOVAL(STITLEN.+1) "summary repert®;

by Newe;

1id Name;

sl ; .
cro PRNTFELE(); /*rvsvurmmmnnmrnn R
AIF mot ETHSTING XTHEN %DO; *print dotadl 1iste;
data _MULL_; ortions pageno=1;
TITLOaval (STITLEN.+1);

Tile PRIRT;

do until(EndoPile);

inTile SPRNTFILE sxd = EndoFile pad lreck = T2;

inpwt #1 Line Schari.;

st 81 Line Schar?2.: *do until(EnsoFile)*; end;
BEOR; /Tecccccunminsccaninrctsercrscnvses®! AEND; run; MEERD; KPRNTFILE;
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