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

Ronald Fehd, 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 updated with a file of the form:
* ifID=1thendo;

* «variable name> = <value>,

* end,;

This paper reviews the proc COMPARE output data set
and the manipulation of that data set which is necessary to
write a raport to 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. lis
purpose is to provide accurate and consistent data for data
analysis. SAS® software provides proc COMPARE as a
useful tool to identify differences betwsen two data sets.
These data sets may be 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 two 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 update file
necessitates retyping variable names and values; this, in
tum, requires an edit and cofrect cycle.

This paper reports on a utility macro which fulfills these
criteria:

1. Concise report per observation, easy to read and edit.
2. Difference report is written fo file for laier editing and

subsequent use as an %included update file. _
3. Summary repont provided for data entry process review.

For a discussion of exception reports see Fehd 1937,
XRPT.

Assumptions about the data sets to be compared

Pairs of data sets to be used with this macro are expected
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10 have the same structure, identifiers (1D), 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 Editior)). 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
observations 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; *11D;
* variable = <value>; *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 ID
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 valuss, 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 to eliminate the errors
associated with retyping variabie names and values. As
with |1Ds, variables listed must be quoted, or not, according
1o 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
spedification is:

2.1 quote difforance 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 10 locate differences is relatively easy. For
seguences 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 8, indicate where difference is

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

3. provide snid 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 prototype for this macro is the proc COMPARE Value
Comparison Results report (SAS® Procedures Guide,
Version &, Third Edition). The transpose option is used to
report by observation or ID, This report is paged by ID,
which produces a minimum of one page per ID, no matter
the number of variables reported different.

In stap & proc COMPARE creates an outpist data set. The
option outall writes four observations per 1D with any
difference. These are identified by the variable _Type_.

_TYPE_ ' explanation

BASE value in base data set
COMPARE vaiue 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 fo the output file and the processing is ended.

Step 8: The difference data set is transposed and then
made unigue on the differences. This process praduces
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 iast-1D processing. This
partially fulfilis specifications 1 and completely fulfills
specification 3. Macro Q adds appropriate guotes to the
identifiers for the fulfiiment 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
fuffilis specification 2.1. Specification 2.2 is met by an
optional comment line which prints the Dif variable
containing an X' at the position of difference.

Summary information
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This report provides several types of summary information.
At end of the print file is the iollowing 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 1o 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 arror rate is at lower right: Pent : Cells

* if NID1 = 3 then do;

* D3 = ', H

* D3 - ! ] H

* end; *NDiff =1 ;

***gmry : IDs Vars Cells;
*** Bage: 4 8 32;
**% Diff: 3 - 4;

*** pent: 75% 50% 12.5%;

A list of the differences data set, by variable name, is
pravided so that errors within a variable may be reviewed.
When the report is writtan 1o a print file, the following data
sets may be enablad 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
colliection. The marked up copy is returned and the desired
corrections are snabled in the file by removing the
asterisks in front of the approprate statements. These
updates are applied to the data and a third data set
created. The macro is then used to write only a paper
report, which is used to verify that all indicated corrections
were made.

Program COMPAR12: report differences
filename COMPRPT <COMPARWS-destination>;
%COMPARWS(LIBRARY .<DATA1>

,LIBRARY .<DATA2>IDNMEBR
JPRANTFILE=COMPRPT);

note; writes repart to file, prints report for review.

Process: review report, note carrections to be made.
Process: edit corrections file, enable corrections.
Program DATA3: apply corrections

DATA <DATA3>;

set <DATAZ>;

%inciude COMPRPT;

Program COMPAR23: confirm corrections
%COMPARWS(LIBRARY.<DATA2>

,LIBRARY .<DATA3>,iDNMBR); -
note: print report to raview and confirm comrections.

CONCLUSION

Proc COMPARE provides a voluminous report of
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ditterences between two data sets. This routine use proc
COMPARE's output data set to provide a concise
difference report which may be saved as a text file or

printed for review. When comections are necessary the text

file is edited instead of retyping variable names and
values. Using the text file to update the data set eliminates
the edit and correct cycle associated with manually
ratyping variables and values.
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* BAGRO: CHNPARNS NOTE: wwes mpcros ARRAY, NOBS

BEAGE: T. WOONPARWR (DATAT,DATAZ,IB0);

2. WONMPARING (DATA1 , DATAZ, D0, FRETFILE~<ilorwl>) ;

3. NCOMPARRE (DATAL . DATAZ, 100, TESTING=1) ;

4. NCUNPARNE (BATA) ,DATA2,TB0,DRSPLISTsVES! Var2 .. YarW):
recommend Grop CRAraCEsr varishles where loagth gt 12

S, NCONPANES (DATAT ,DATAZ, 200 , AREADBASE=X0IX , REARGCINP=TYYY) ;

6. TINLE1 "title Tor this project’;
NP ARTE (DATAT .DATAZ, IDO0, TXTLERSZ) ;

7. NCONPARRE(DATA1,PATAZ, ID3 , 102, DN _108=2)

DERSRATIPTION: wee proc COMPARE sutpat data set
o wite corex file
a0 SEWary report of differeeces

FROCEES: 1. LIT IULIST 3lamk prist error-msg
2. MBS of BASE I CONPARE Tor error-check
3. 1f etvor-chocks print error-meg
4. SAERAY of ID(s)

« ¥ars 1n IDLIST (Character? sumeric?)

. proc CONPARE out = DUUPARNS ,

WS, IT A0 EifTsrences prixt sxit-message .

Proc TRANSMOSE, retate and unique daste set
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write corex to PRNTFILE
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NOTES: witih OT Variables, in CONPARE output duta swi

- BROPLIIT is provided to delete wide varishies Trom congarisoa®
*1* 33..> This PouTine will Tail for largs mwmbers of ndsowtciee hd b
Ld o whers dety vot bas swe wide character varishls bt I
L 4 which increstes the sire of the CONPARE eutpit data set _r
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(DIN_1D8u3 /* wwm@sr of LeeftiTisrs, changed by WSS -t
+PRETFILE<MINT/*ontpet dovtination, SoTault = PRINT b
f*mmy bo ‘extarmal-Tile' or filerst *
+DROPLIST=./*1ist 0F vars 10 b¢ Wrepped Trom cooparison -
I*roccmmend drop very wide character varisbles: lea gt 12 ¢/
+READBASE=, /*pasiword Tor BAKE v
+READCONP=. / *maswword Tor CONPARE b
STESTING =0/*Tenad)\e toxt meg and primts? )
+TITLEN

=1*TINE i § *!

%"1. i7 IDLIST blank, prist erT-meg, exit;
SIF SIDLIET = NTHER AO0: NBUT DIPRRIIRITELENRY;

Sput 11 wo I0-List 12}

pot LILELTISIISILI0E: WAOTO EMDOMACR:
X"2. MEOBS of BASE & CONPAAE for error-check:

Alocul BASEAOBS: ANOSE(BASENORS,dita = SEASE };
Klocal COmMIDES; ARORE(CONPNOSS,data = GCONPARE);

%%3. 17 err-checks print eorr-mey, exit;

NIF GBASEROES ne SCONPROBZ *:as- - *!
oF mot ABASENOSS
oF ROt ACONPEORE XTWEN “0O; DATA _WLL_;

Tils SPRNTFILE;

ot

AIF ABASENONE ne SCOEPROES NTNEN *r**mmber of obe €irter, °

TERARE .« BRARENORS. ¢

“SO0NPARE .= SCONPIOBE. ;" I
tectno obs iz WAASE.;* IH
“+ering obe in SCONPARE.;* :
1opeit closuret/ ;
NEOTS ENOOMACR: /*erececcearanans *] MEuD;

AIF wot GNASEROET KTREM
AIF mot SCONPROBT NTHEN

K*4. NARRAY of ID(w): for wee im mmcre looss:
3ocal I3 %00 T = 1 V0 SDTM_IDS: *docal IDSET.; NEND;
MET IDLTSY = Spoats (RILIEY. ); /* proc CONTERTS-Name is wpCase */
SARRAY {IDS,4IDLIST) 5

%3, vars fa INLIIT (character? memric?);
proc CONTENTS data = SRASE .

XIF “SREADBASE" me "." XTHER (read=SREADRASE.);
out = SASECONT (kees = Rame Type) moprist;



DATA _WOLL_:
do wntil(Endol'ils);

S0t EASECONT o = EBGOFLYS; ["<ccomesarasacnscnsmsnane?
*Typs  =u(isspmeric, 2=scharscter) from proc OMTENTS*/

L7 Type = 1 the C W = *N';

olse LI

%00 I = 1 NTS SDIR _IDS.;

if Bame = RAIDERY. them CAll symput(*TYPEEYL.”,C_N); WERD;

sercsreve W0 BWtil{EndoPile)*! end:

Fareaven

L

IXETEYYFRIN

#*8; proc CONPARE
bave = EBARE. {XIF “SDROFLIET™ 8¢ °." %THEN aropeaDROPLIFY.:

a7 “EREADGUNP” 80 °."  NTHEN fOsESREADCONF.:)
ort = COMPARRS
outall I w= QUIRASE ONTCONP OMRDIF GUPERCENT 2
outaosqual /* write oaly ob¢ with one or more eiftersaces/
woprist:
by SIDLINT.

‘ommcro TEETPRNT(DATA,MEG); /*eoveus roa canet}
AIF STESTING XTHER MDO; proc PAINT Sata~EDATA: ’
TINDwval (STITLEN. +1) *datasiDATA.: $N6°;
proc DONTENTS dats = SDATA.;
ITesrsrcasorssrs®! PR TITLENOVRL(ETITLEN. #1) 2/ % coaaas e s *INEND;S MIEND:
ATESTPANT(COMPARYS, output from proc COMPARE);

¥°T. NIOBS, 17 mo differsaces priwt exit-meg, exit;
ocal ANYOIFF: OBS(ANTDIFF):

AIF pot SANYDIFF XTREN W00; DATA SELL
Tile PANTFILE;
UL CTITNO GETTUreACRE] ")
w0010 ENDONACH ; WEND;

%TE, TRANSFOIE: TOTATS L Bnigue GATA To §ot Obe Ohs WAth one Ziffersace;

proc TRANSPASE data = CONPAREE (drop =_Oks_)
out = CONPARNS (m-J.nn,_),
id Tyw_;
by STILIST.;
var it

DATA DONPARNE;

@ wtil(EndoFile);

et CONPARES ond = EndeFils;

whers BAe Bb Compare and _Hams  we °_TYPE_°;

OUWEPAL: /*assanssanscsrosnae « #0 wnmtil{Eneofile)*/ end;
stap; ATESTPRAT(CONPARTS, transposed wienly differsaces);

ATESTPRNT (CONPARNS, transposed wisll variables);

%*9. ke valwes used In swwary:
proc PREQ data = CONPARWS;
tables 1081
AIF OD_IDE ge 2 NTHEN /*do cross-tak of I0s */
DO I = 2 XTO SDDN_I0N; * SEIDRRT. WEND;
1 Mot acpriat aut = DIFFIDR: !
tables _Maww_ |/ 2ist noprist cut = DIFFVARS;

lscal DIFFIDS ; MM {DIFFIDE .data = DIFFIDS ):
Slecal DIFFVARE; WSS DIFFVARS,data = DIFFVARS);
%local DIFFCELE; SMEES(DIFFCELE . 4ata ¢ CENPANNT)
klocal BASEVARS: MNOBS{DASEVARS.duta = BABEGONT):

AT10. write corex to PENTFILE;

DATA NIF "SPRNTFILE" oq “PRONT™ WTESN _WNLL_
sELSE CHIPARNS;

options pagemcst;

eeop B O &1 G2 63 DAT Percent KDITY;
longth 0 % 15

retain 8 +1 NDLITT 0 B S/%countar Tor proc PRINT swx*/3
Tils APRNTFILE;

do ontil{Endofile);

set DOMNPANWE ond = EngoFils;

sy SIDLIST;

JOATA closure*/ ;

A DAT 80 Porceat then 4 + ° ":/*F «= var S8 aumaric vof
*loe “3

MIACEO Q(N);/TrSTuras S3u0Te TOM CRAFACTEr VAriabies:
i sarm is referencs ¢
ATIF SATYPEEN. = € WTREN "' "5/ cccccecnnsaconsasncsconcescll.?/ MIERDS

1t Pirst.CAINSEDTH_IDS then do; MBAFT » 0 /%cecucmemcsvernsrununvaon®]
put *° if AIDET = ° AO{1)  EIDST 45 MR(1)
AIF DI TSR, gv 2 NINREN
D0 I = 2 KTO SDIN_IDS.; * and SRIDELL w * AQ(AT) ARIDSAT +8 MA(AT)
MEND;
S then €03%: /Teassserad”IT Tirst. Y/ end;

AT Ssse 2¢ CompAre Then 80 WDITT ¢ 13/ ¥y
ottt Mae, €13 ‘=' BIS U D Base <0 0 ;'
("% ' Hame_ #13 ‘=’ 815 @ 48 Cowpare 43 R

H
ceta
¥

315

17 leapta(@ir) ot S
then put ¢ alffermc 013 ‘= 415 @ +8 Dir e
1%.0001f Samw e Compare */ end;

17 lavt.A5IDEEDIN_IDS thel Pt °"  oRd;*NOITT = WDATY ";°:

AIF “SPRATFILE" me “PRINT” NTHEM M00; output; SEND:

J%ciascorstcesssanctnarccesancrssavsnaroncens §0 HALIL(EndoFile)”/ ond:
macra MAKEPCHT (VAR I, DENON) ; f*crests &, trim valoe to 30 vecismls -*/
Nlocal D I TRIMLEN: MLET P = 3; SLET TRIMLER = O;
MET AVARL = %tysavalf(100 * Sad / SaaDENOM);
MET T = findex{RRNYAN, .) ;% 1T dot iz walwe trim ﬂ.r.fllﬁll-h-
NIF &I NTHEN %D0; MLEY TRDUES = NovEL{XINgTR{SSEVAR) - &I);

NEF CTRINLEM gt 6D WTREN WAET TREMEN = &D;
MLET SYAR = %substr(ARAVAR,1,AT + STATMLEN); MEND;

NPUT VAR = ARAVAR: /*.cncssarasscorosnss
%local RASECELS;MLET BASECELS = fwval(l
%local PCHTHOBRS \NAKEPCHT (FCTRORS ,DIFFIDS ,RASENORS);
%local PCNTVARS ;MUAKEPCHT (PENTVARS  DIFFVARS,BASEVARS);
Slocal PLNTCELE:AMAKEPCNT (FOETCELS,DIFFCELS, RASFCELE)
retain 61 12 w2 2 32;
Mt ‘rreamey it 081 *IDs «©:2 “vars®
pUT "**" Base:” #G1 “ERASERORE" !&'m
sut o+ Diff: 661 *ADIFFIDE
BIT TTTF Popt:T G0 “SPCHTHOBEN"  RC2EPCHTVAREN® MG “SPONTCEL®N: "

NIF “SPANTFILE® ne “PAINT* WTNEN ADO; /= P oy
%*11. print swwmary report;oFtions pagenpat;/Teresservtveses ot Opanh v

proc PRINT data = DIFFIDS;
TITLENSvaL(STITLEN.+1) “suvwary: IDF livted";
sun Cownt:

proc PRINT data = DIFFVARS:
TITLENSVA) (ATITLEN.+1) "smmiry: Variatles disted;
um Count;

proc FREQ  data = COMPAMWS;
TITLENAVAL{ETITLEN.+T) "sammry: Compars * Bame’;
tables Compars * Base / list missi /

cut ond v/

proc SORY dxts = CONPARES;
By _Mame_ Base Compare RIDLIST.;

Proc PRINT data = COMMANYS:

TITUEWVaL (ATITLEN. #1) "swmmdPy POpOrt™;
Ay _Name_;

10 _Name_;

data _WLL_; options pagemo~i;
TITLEwval (STTTLEN. +1);
Tile PAINT;
do antil(Eagolile):
safile SPRNTFILE wnd = EsdoFile pad lrecl = 72:
tapuat 81 Lise Scharl2.;
put &1 Line $cher72.: I*60 wRtil{EndoFile}*/ ead;
S0P} /Peencareccrcnsoscacescircoases NIF "SPRNTFILE" no "PATNT"*/ NEND;

fepriat dotatl liste/

NENDONACRS Fun: TITLENGVAL (ATLTLEN. )5 /% cvvmmemummsmmenn amnnann s ® SHEERDS
% test dnta wection: emybls By SBEIRG TRIS 11n0 WEtH €188 (/) -«--9*
DATA A B; dsput 81 eI01 t. 81 cIDY SCRARY,

®” a 1. 22 emm> touAm.

amn 3. 88 M touax.

OIF D2 SCRARZ2. £33 D SOMARL.; mﬁth;
17 2 = "' then subetr{dd,2t.1) = "0°;
i1 I2 = '2° then do; subetr{01.21.,1) = *8'3

" w12 ond;
£ 102 = '3 them DI = '1°; .
output B; cards:
111281 cavntrtnnearetnaonsrssntscacancccasusosnncsusasnsurannansanasasann

*CONPARNS (A8,
TCONPARNE (A8, 8I01) ; *tect smwric ID;
COMPARYE (A, 85,801 . MANTFILE=SARANTUS (TCONPAL) ) ; "Oply seliVE ;

3* test error WO w0 Wy-1ist;

*Tileanan TOGEPAKE °c:\is\Icompars.txt';edptys=WTN;
TCOMPARES (A, 5,010 ,PRNTFILEZCONPARE) ;

YCOPARNE (A,5,8101, TESTING=1) ; “show Intormedists data sats;
SOMPARNS (A.B,cID1) ; *tast character ID;
“CONPARSS (A,B,03Dt ID2 NIDZ):*3 IDe;
FROMPAREE (A5, ID1 102);
SCONPARWS (A, 8,03D1 NID2);
Jeaanple usage of il crested Dy this program ax an WpdEts Tile *reve
“gata NEW; )
* swt OLD;
* Minclude <flleret> | souresl;
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