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ABSTRACT

SAS® has exceptional analytics capabilities, but to process data we often need to extract, transform,
validate and correct the data that we get from various sources to make best use of its capabilities.
Suppose in an application, we process customer data where we get information from data entry monthly,
with multiple records having data entry errors. Periodically, we need to identify and correct those entries
in the final SAS dataset as part of the data validation and correction process. It is time consuming to
manually update each record monthly, therefore the need for an automated process arises to produce a
final corrected data set. This paper demonstrates how we can update only the incorrect values in a SAS
data set by using the external file which provides only the corrected values (finder file). This process does
not make any data merges or SQL joins for the data correction. The process will use PROC format and
will create the customized formats using CNTLIN for the finder file. Proc format will create the variable to
be corrected and a unique master key having several variables concatenated to avoid errors in the
correction process. Using this format, code will correct the invalid values in the variable and all remaining
variables will remain the same. This paper is intended for intermediate level SAS Developers who want to
build data validation and data correction programs using SAS.

INTRODUCTION

In various business processes, we have data correction and validation processes. The organizations
always want to automate such processes. This paper explains how we can leverage the PROC
FORMAT’s format creation using a SAS dataset and proceed with data correction for the required
observations. This methodology is useful in the scenario where we have millions of input records with
thousands of records to be corrected. Instead of making complex SQL joins and data merges, PROC
FORMAT makes use of option CNTLIN= (control in) to create a custom format using the dataset
containing the records to be corrected. This helps in setting up an automated correction process where
you can place the finder file (file having the values to be corrected) into the specified landing path in UNIX
or flat-file in the case of a mainframe environment.

UNDERSTANDING INPUT DATA

Understanding the granularity of input data is very important to decide which variables are needed to
create the unique master key. In this paper input data have multiple vehicles and multiple users for a
single policy id. This is a reason we are including the id, first Name, Last name and License number to
create the master key. The user should decide the variables needed to create unique master key based
on the properties of the dataset.

Below is the input SAS dataset with incorrect values as VIN codes.



@ id ,{E‘;_.,ﬁrst_name gﬁ}last_name ,{3} email @gender @ WIN ,{E‘;_.,License

1402 | Daryl Lorey dloreyy@ca.gov Female WALIDGB4F2EeMN223830 FL525124
54912 Diego Brotherhead | dbrotherheadz .  Male XY KT 3A17DGEE1921 FLAZ21318
7265 Martyn Cestard moestard 10&T .. | Mals WDDHF DG B FLE&ZEDE‘\
10685 Darrick Korneichuk dikorneichukl1_.  Male JHMZF 1 DiEICe FL416665
46753 Lise Haselup lhaselupl2@o.. Female TCANIC BRI FL587039
E72Z226 Sayres Brandino sbrandino13@&_.  Male 1MELANMCCI000 FL251 EPE‘_I)
Za0r | Imogene ialpole TWalpoIE | AiEE . Pemale AT T W] 1 [ el s =N FLoUzZ 26
39544 | Iggy Tremethack itremethack15..  Male 1FADPSBU4DL 464493 FLE34154
71735 Fanya Piet fpiet16&thetim .  Female 1FTWwWXIDETAE153506 FLAZ4AEEE
B2779 Gwenny Dennerley gdennerley17 . Female SCFBEM4CEG 250812 FLBZ25945
SHIIE | Silvio Euler seulerlB@360.. Male 1D4PUTGXTBWETEE30 FLEZ21487
5531  Filippa Plom fplom1%&g.co Female WALRGAFDSEN404571 FLEO0DSZ3
5371 | Dougy Dencs ddencsla@hh .  Male 2D4RNTDGZEROS0ESS FL2E66354
TTE20 Melessa Shilleto mshilleto1b&@w_ . Female WALLCEEEEZAETDESS FLEZESZD
58782 Maximilien Bainbridge mbainbridgelc .  Male JHMFAIFZ0BES458225 FLEBTE554
SEZ32 Devinne Mallaby dmallaby1d&g_. Female WUADUSEESEM111364 FL4BEZ214
61734 Alyson Smitham asmithamle® . Female SASWAADCIDMS1 1463 FL11308%

Display 1. Input Dataset FILE_MAIN (Highlighted records have incorrect VIN’s)

STEP1: FINDER FILE PROCESSING

The finder file consists of corrected records. Suppose we have incorrect VIN codes in our original file
which need to be corrected and we have got the list of correct VIN codes from the external agencies
which we want to use to update the original file.

This file is used to create the custom format using CNTLIN in PROC FORMAT. Next create a unique key
to find the correct record where we update the value of VIN code. This ensures updating of the correct
value.

Display2 is a screenshot of SAS dataset of finder file the corrected values of VIN codes:

@ id A first_name @ last_name @, WIN License

7265 Martyn Cestard ADDHF1GB4EA450080  FLE3250
10689 | Darrick Korneichuk  JHMZFSD61ES368193 FL416665
46753 Lise Hazelup SXAFJXBAXDD144918 FL527039
Sayres Brandino SFEANLXXIDF455359 FL2519361

23707 | Imogena Walpole JFOXVBEKXDMBBDE3L  FLBO2746
39544 | lggy Tremathack  9FADPSBU4DL4R4493 FLE34154
71735 | Fanya Fiet SFTAX3D51AES53546 FL424688
B2779| Gwenny Dennerley SXFEB44XB9G054890 FLE22949
99996 | Silvio Euler SD4PUNGXIBAGTEE34  FLB21487

5531  Filippa Flom AAIURGAFDIEF444519  FLBO05Z3

5371 | Dougy Dencs O0D4RF1DGOBR494899  FL266354
77620 | Melessa Shilleto AAULXBBEBDAGT4B5E FLEBES20
58782 | Maximilien Bainbridge  JHMFA3FO4BS458005 FLE7o554
96232 Devinne Mallaby AUADUIBESEFI95364 FL456214

Display 2. Dataset FINDER with all correct VIN codes



Below is the code for creating KEYS using the FINDER dataset.

DATA FIND;
SET WORK.FINDER;

FORMAT FKEY1l $69.;
FKEY1 = PUT(ID,S$8.) !! PUT(FIRST NAME,S12.) !!
PUT (LAST NAME, $15.) !! PUT(LICENSE,S$34.);

FORMAT FKEY2 $17.;
FKEY2 = PUT(VIN,S$17.);
RUN;

PROC SORT DATA=FIND OUT=TEMP NODUPKEY;
BY FKEY1;

STEP2: CREATING SAS DATASET TO CREATE THE CORRECTION FORMAT
This step prepares the SAS dataset which is given in the CNTLIN option in PROC FORMAT.

DATA VINFMT (RENAME=(FKEY1=START FKEY2=LABEL)) ;
RETAIN FMTNAME 'SVINC' TYPE 'C';

SET TEMP END=EOF;

OUTPUT;

IF EOF THEN

DO;

FKEY1 Yy
FKEY2 = 'XX';
HLO='0"';
OUTPUT;

END;

PROC FORMAT CNTLIN=VINEFMT CNTLOUT=VINFMTOUT;
PROC FORMAT;
SELECT $VINC;

FMTNAME | TYPE | ID START LABEL HLO
$VINC C 224 | ... 224Silvain  Neathway FL263157 JHAXL96865X345365

$VINC C 585 | ... 585Joann  Welling FL613792 9G6DJI5EVXA4459603

$VINC C 824 | ... 824Boris Hatton FL493688 5F9AF4FA9DF943683

$VINC C 1441 1441Dorolisa Lowdham FL779021 AP4AAO0A95FS014439

$VINC C 96232 96232Devinne  Mallaby FL456214 AUADU98E58F999364

$VINC C 97265 97265Martyn  Cestard FL632505 ADDHF1GB4EA490080
$VINC C 98892 98892Trixi Beaford FL808572 ABAEV53490K001098

$VINC C 99996 | ... 99996Silvio Euler FL621487 9D4PU1GX1BA618834
$VINC C 99996 | . XX 0

Table 1. SAS Dataset VINFMT (Input to PROC FORMAT)




CHANGING THE TYPE OF FORMAT (THE ‘TYPE’ VARIABLE)

Variable TYPE can be used in your formatting dataset to modify the type of format you want to create.
Type can have the following values with the following meanings:

Value | Means to Create

C Character Format
N Numeric Format
J Character Informat

| Numeric Informat

P Picture Format
Table 2. TYPE of FORMAT

USING THE ‘LOW’ AND ‘HIGH’ VALUES IN YOUR FORMAT DATASET (HLO=)

What if you want to specify a starting value of ‘LOW’ or an ending value of ‘HIGH’ in your format? In this
case, you cannot just put ‘LOW’ as the value of the ‘START’ variable or ‘HIGH’ as the value of the ‘END’
variable. Instead, you need to use a different variable called ‘HLO’. Below are three of the values that
HLO can have. There are several others.

HLO

Value Meaning
H Range’s ending value is HIGH (Value in END will be ignored)
L Range’s starting value is LOW (Value in START will be ignored)
©) Range is Other (both Start and End values are ignored)

Table 3. HLO Values and Meanings

HLO can be set to ‘O’ if you want to include a format range of ‘Other’ in your CNTLIN dataset. In our
example, we don’t have any range of values to be formatted. Both the START and END values in our
tables would be Other and are assigned as ‘XX'.

WHAT ARE CNTLIN AND CNTLOUT?

CNTLIN option can be used to specify a SAS data set for building informats and formats using the PROC
FORMAT procedure. This will help in creating the FORMAT using the finder file in this example.
CNTLOUT option can be used to generate a SAS data set with information about formats and informats.
This is especially useful when we inherit permanent formats and like to learn more about the formats.

STEP 3: USING CUSTOM FORMAT FOR DATA CORRECTION

After creating formats using finder file, you can use this format to correct the input dataset. You should
create the Master key with same combination of variables and length as created previously using the
finder file. Newly created variable VINCD is used to hold the correct values of VIN from lookup table.

For converting the MASTKEY in $VINC format SAS searches MASTKEY in the lookup table and returns
the value specified in LABEL (see Tablel). If a match is not found it returns XX’ as defined in VINFMT
dataset.

This corrected VINCD is assigned to the variable VIN only if it needs to be corrected i.e. only if it is
present in the lookup table.

Below is the code for final data correction step:



DATA FILECORR;

SET WORK.FILE MAIN;

FORMAT MASTKEY $44.;

FORMAT VINCD $17.;

MASTKEY = PUT (ID,$8.) !! PUT(FIRST NAME,$13.) !!
PUT (LAST NAME, $15.) !! PUT(LICENSE,$8.);

VINCD = PUT (MASTKEY, SVINC.) ;

IF VINCD NOT EQ 'XX' THEN

DO;
VIN = VINCD;
END;
DROP VINCD MASTKEY;
RUN;
@ ID A\ FIRST_NAME /b LAST_NAME /A  EMAIL /A GENDER A VIN /i LICENSE
1403 ' Daryl Lorey dloreyy@ca.gov | Female WALDGS4F26M285830  FLE25134
4918 Diego Brotherhead dbrotherheadz .. Male RCYKTIATTDGAE15A FL421318
72658 Martyn Cestard mcestard] D@f .. Male ADDHF1GB4EA430080 | FLE3ZR0!
10685 Darnick Kaorneichuk dkorneichuk11.. | Male JHMZFSD61ESI6E153 FLA16665
46753 | Lise Haselup Ihaselup12@o..  Female SHAFJXBAXDD144518 FLEE7025
7326 Sayres Brandino sbranding13@_..  Male SFeANIDF455355 FLZ51961
0T Imogene Tlalpole TWEIDOIE | DEvE .| Female TF i
39544 | lggy Tremethack itremethack15..  Male SFADPSBLIADL 464453 FLE34154
71735 | Fanya Fiet fpiet1E@thetim_. | Female SFTAXIDE1AEDRIGA6 FL424688
82779 Gwenny Dennerley gdennerley17..  Female SKFEB44X8%G054850 FLE22945
35936 Silvio Euler seuler12@360. . Male SD4PUNGXIBARTEE34 FLE21437
5531 Filippa Plom fplom192g.co Female AMUIRGAFDSEF44451% | FLBOOSZ3
5371 | Dougy Dencs ddencsla@hh..  Male 0D4RF1DGOBR454859 | FL26GE354
77620 Melessa Shilleto mshilleto1b@w_. Femazle AL XEBER0ART 4655 FLEBERZD
RATETY | Mavimilien Rainhridns mhminhridnsls Mal= JHMFLATFNARSARRENNR Fl A7RRRA

Display 3. FILECORR dataset with corrected values

Display3 shows the output SAS dataset with corrected VIN codes. You can make use of this stored
Format to correct more files with the same data layout. In this process we don’t need to make complex
SQL joins SORT/MERGE for correcting multiple files. If the size of the main file is very large compared to
the finder file, CPU efforts to SORT/MERGE the huge file can be avoided. In a practical scenario the
percent of data to be corrected is much less compared with main file. Therefore, most of the time such
approach of correcting the data is advantageous.

CONCLUSION

Correcting a huge dataset using various SORT/MERGE or SQL JOIN techniques consumes a lot of CPU
time. This paper shows an alternate way to correct records using PROC FORMAT. If the input file is
comparatively large than the finder file, then it is advantageous to use a custom format for the correction
process. This way of correcting data will save CPU time as there is no need to MERGE/JOIN or SORT
the input dataset. This paper also demonstrates how we can create Custom format from raw data using
CNTLIN option. You can get more information on using the CNTLIN and other options in SAS online
documentation for PROC FORMAT.
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