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Section 1}

NASS/SAS

L1 Introduction

The Statistical Analysis System (SAS) is a highly flexible statistical
package that provides, in addition to an excellent array of statistical pro-
cedures, a high level programming language for creating and modifying data
and producing reports, a statistical programming language for efficient
matrix manipulation, and data management facilities. This data management
capability gives the knowledgeable user many of the features of the
relational database model without the high overhead typically associated with
database systems.

SAS for NASS has been implemented by storing the 1979 NASS
master file as a SAS data base. This data base is made up of five
individual SAS data sets, one for each of the five NASS record types. In
the language of the relational database model, these five SAS data sets
are "relations" (although not in normal form and having a specified order
for the observations in each "relation"). Through the use of SAS commands
such as MERGE and KEEP, relational database concepts such as "join" and

"projection" can be effected.

These relational database capabilities in SAS allow the hierarchical
structure of the NASS master file to be fully explored by the data analyst.
Using an appropriate set of SAS commands within a8 DATA step, an analyst
can create a new SAS data set containing information from several levels
of the NASS hierarchy, e.g., driver and occupant data. Since the structure

of the SAS data base is not pre-deflined, 1t 1s possible to combine the data



from the five NASS record types in any way that is supportable from the data
elements contained in these records. Sub-section 1.4 contains a description
of SAS MACRO commands that have been defined to allow users to easily create
new data sets that exploit the NASS data hierarchy. The MACROs form a
rudimentary NASS "user language'' which will be augmented as future needs
dictate.

12 SAS Data Base Contents

The variables in the NASS/SAS data base are named by the data
collection form identifier for that data field. The SAS data base is generally
an exact representation of the data contained on the NASS master file. The
only exceptions are the following:

e A0l, etc. (PSU number) are called HOl (for Header variable);
similarly for H02-05.

e HO2 is also represented separately as H02A (the sequential
portion) and HO2B (the initial stratification).

e The vehicle number (V03, D03, and 006) is called H05 and
is found only on the vehicle, driver and occupant data sets.

e HO7 is the PSU inflation factor; HO8 {s the national inflation
factor; both are stored as decimal values, and have an out-
pat format of 8.2. See Appendix A

e Year of accident (A03) is called H09; like all header variables
except HOG, it is found in all SAS data sets.

e Numeric variables for which 9, 99, etc. represents "unknown'
are recorded to the SAS special missing value . U (""dot-u""y;
numeric variables for which 8, 98, etc. represents 'not
applicable' are recoded to . A; and a value of 97 for P66 or
D24 ("not tested" in regards to blood alcohol level) has
been recoded to . T.

e All (sampling interval) is stored as a decimal value, and
has an output format of 6.2,

e Hour of day (time of accident, Al38) is stored as a SAS time
value, and has an output format of HIIMMS,



o The accident data set contains the variable SHORT indicating
that a short vehicle form was completed for a non-towaway
accident.

o P19 and 022 (variables which were deleted in 1979) are not

found in the SAS data base.

All variables in the SAS data sets are numeric unless the data
field contains valid non-numeric characters.

In general, the order of variables in the SAS data sets follows
the order of data fields on the master file (and thus the order of items on the
data collection forms). The user is encouraged to invoke PROC CONTENTS
for a more detailed look at the SAS data sets for 1979 NASS.

1.3 Executing NASS/SAS

A standard job stream (stored in a CMS file called N79SAS JCL A)
for use with the Informatics XMIT command is shown below for your reference.
This is the job stream used by NCSA analysts.

/#SETUP DEVICE=MD11,ID=NCHS54

/+$RESOURCE HAXCORE=J2WK, HAXTITN=T

// EXEC SAS,REGION=320K

//HASS BD DSN=NASS.ANALYSIS.MAST79.5AS.V4.FEB0481,DI5P=SHR
//SYSIN DD o

/*INSERT MACLIB SAS A

sTHESE MACROS HUST BE CHANBED AS APPROPRIATE;
MACRO MACID 1979 ANALYSIS FILE CASES, FEB0481 2

¢THE NEXT TW0 MACROS SHOULD BE CHANGED TOGETHER;

#T0 REFLECT THE WEIGHTING FACTOR USED IN THE;

sPROC FREQGS AND TO CHANGE THE TITLE ACCORDINGLY,
MACRO MACWGT HO8 X

MACRO MACTITLE WEIGHTED RY NATIONAL INFLATION FACTOR HO8 X
=PARAN

Note: The user inserts the MACRO named FILEID in his/her SAS program

(e.g., 1n a TITLE statement) to identify the file being used in the printed

output. On the Informatics System the NCSA user would create a file

of SAS source statements using the CMS editor (e.g., MYJOB SAS A) and

then queue this program for execution by sending tt to the OS bateh system:
XMIT N79SAS USING MYJOB SAS A



The USING clause effects a substitution for the =PARAM lline in the job stream.

Section 1.6 below offers examples of job submissions.

1.4 The SAS MACRO Facility

The MACRO facility in SAS allows the user to define a segment
of SAS statements or parts of statements (of any length) and then to refer to
this segment at any subsequent point in the SAS job. This facility has several
uses:

8 it allows one to save effort when codinz SAS programs
with repetitions;

e It allows one to group frequently changed items to the beginning
of the SAS source statements where they can easily be changed
(e.g., the MACRO called _FILEID in the job stream
N79SAS JCL A); or

® it allows one to define single word commands to evoke a
complex series of SAS DATA and PROC steps.

It is the latter usage which is most interesting for NASS/SAS
users since it allows them to use pre-defined MACRO commands as a kind of
primitive "user language.' Other MACROs embedded within these MACRO
commands allow the user to pass symbolic parameters to the MACRO command
in order to control processing. These pre-defined NASS/SAS MACROs are
referenced in the job stream on the previous page as the CMS file MACLIB SAS A
(which is INSERTed into the job stream after the SYSIN DD). When the user
concatenates his/her SAS source statements to these MACROs in the SYSIN
stream, he/she will see the following at the beginning of the SAS log for that job:

OFTI003 1050URCE S P e AR K AL T s e e e
GFT10HS MOSOURLE; R TR LR TP e e e T
GRTIONS MOZOURCE: Fmmmo e ANCATS = = == mmmm mmmm e e
WiTIONS HOIGUALC: bemmm e RAL TAITF == === s e
SFTISNS HOSGURCE: LT EEEEEEEE R FALAERG] - mmmmmmm o o e
GFTI0wE @OSOURLD:T  smemmmmmmmmmmmmmeme oo AREAER 2 - == mmmm = e e e o

BITI015 WOSQUATE;  cmmmmmmmmmmmmmm e MALACF DT = mn = e e mm e
GETIDT eulLURLES R EEEEE TP EEE AT RTHT = mmemmmsmms s meemmmean
LFTIONG rOTOLRLE: R C TR e GG e e mmm e eoaeoag
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This indicates that the MACROs listed were available for use during that SA

job. Any of these MACROs which are used will have documentation printed.

S

The following is an example of what the user would see if he/she

had used the NASS/SAS MACRO called MACEXACT:

4 RANDOY SAMPLF 0F 303 ACCINENTSeevcmacenmcenmmaa]

tmecesacccsasnwannanceal AKF
MaCRO DSIN  MASS , ACCIDENT X
mACR0 LDSNUT  ACCSame 1

“AlP0 NSO 00 b4

ttomcsccsassvownrsToeassesenstseancaesceser § c E X & C Y-----------c-----—----—-----tonot
el 1
e THIS “ACRN CREATES 4 SaS OATASEY £OUCAJMING A FXACT SI7+F RANNNW SAmOF NF 1
o] UUSEAVATINNG FRANM ANOT=ER SAS LATASET, XEFPING AL VYad]lSnlLES, USE DF THIS 1
e] “ACHN RELUTRES PRIQQ SPECTFICATION DOF 1
.1 1
. “ACRD DSIN X I
L #alwn _DCOUT ¥ 1
*! mACKA _NSavp 2 1
*] !
.l wHERE Y IS TwE SaS NATASET RETING SarPl D FROm (DFFaLLT: _LASTL) T
ol Y 1§ THFE SAS NATASEY CONTALYN[MG THE RANDUN SAMPLE 1
vl (NEFAYLTY _NaTa ) 1
! b4 1S THE SaMe{ £ STLE (N0 NEFANLT) 1
1 1
¢temmmememeccceremcococcemerocoomoooonoaacoomo ool APPA STSTERS, [NC. 20SEP79~——;

*

s0PTINNS NAMACHDGE )

WOIX,ACC3AMY =4S 3IN NASEQVATIONS 4N 92 VARIZmI LS, 105 Q0KS/TRn,

STATFHENT 1SED .,k SECN IS ARD {uknw

“aTa SET
THE AT

mACEXACTY
Note the use of several conventions: all pre-defined MACRO

commands begin with MAC and all MACROs used as symbolic parameters

{==aCEzxaC?Y
l=rnaftraC?
lesafpreaQy
l=>-altuaC?
1=4aCExal?
lemalhaal?
famarcxaCt
lemMalEYALT
le=aCExaC?
lemaCExACT
1= aCtxag?
leMaCtxaCT
{evaCbralt
J=+aCEralT
leMAiCexaC?
Je"aArE«ag!
le=aftaC!?
fevartxar?

within the MACRO command begin with an underscore (these MACROs, such as

_NSAMP should not be confused with SAS automatic variables such as _N_).

The MACRO file available to NASS/SA S users currently contains

the following MACRGOs:

MACEXACT Creates an exact sized random sampie
of observations

MACMED Report of weighted medians for selected
NASS variables

MACAIS Tables of selected NASS accident level

variables by most severe injury for the
accident



MACSANMP

MACMERGI1
MACMERG2

MACMERG3

MACPRINT

MACAGG

Creates an approximate.sized (percentage)
random sample of NASS accidents

Merges NASS driver and occupant data sets

Merges a NASS vehicle data set with driver
or occupant level data sets

Merges an accident level data set with
any other NASS SAS data set(s)

Prints the first 20 records of any NASS
SAS data set (called by MACMERGI,
MACMERG?2, MACMERG3, and MACAGQG)

Aggregates any NASS non-accident level data
set to the accident level

Other MACROs will be defined as required. The following pages give the

more detailed documentation for each of the above MACROs.



SN SN B INE N AIN S AIEAS IS ASRUItNSISINISNENENSAUNEIINSNCAIUNSSNNINANENENABENSS

sussssssasnsese ¥ A S 3 7/ 5 A S AACKGQ F l L C sssaessnasssssanssnes

SN B SO IT UGS NI I ISE NI I SNSRI LINIIIAENEINSANIINETIENIINSISETARNT

L e S P S P M ACS AN P-— —~emee
1 1
I THIS MACRO RANDOMLY SELECTS ACCIDENTS ON ANY WERGED OR UNMERGED NASS/SAS I
I DATASET., THE FOLLOVING MACRD DECLARATION MUST 3E HMADE PRIOR TO USING I
1 WACSARP: !
1 I
1 MACRO _SANPLE Y I 1
1 1
1 UHERE Y IS THE SAMPLE PERCENTAGE (RANGE: 0 - 1Q0) p
I I
1 NOTE: IF MACSAMP IS USED QUTSIDE THE MERGING HACROS, BE SURE TO FOLLOW
1 THE SET STATEMENT WITH A BY STATEMENT (SPECIFYING HO1 AND HO2). !
1 1
Aoememmem e e m e e eeae. —KAPPA STSTENS, INC. 10APRI9-—-;
o ——— -—-- ~—# AL AERG lmm—mmmmmmmmm e e e .
I 1
I THIS MACRO PERFORMS A 4ERGE OF DRIVER RECORD [NFO ONTO THE QCCUPANT RECDORD 1
I OF THE DRIVER. THME FOLLOUING MWACAQ DECLARATIONS MUST BE mADE PRIOK TQ USING !
I NACMERG!: I
1 1
1 MACRO _DSKAME Y 2 1
I KACRO _DROP X1 1
b BACRD _SAAPLE T I 1
1 MACRO _INSERT I I 1
I I
1 WHERE vV IS THE NAME DF THE DATASET BEING CREATED 1
1 1 1§ THE LIST JF VARIABLES TO0 BE DROPFED 1
b¢ Y 1S THE SANFLE PERCENTAGE (KANGE: 0-100) 1
1 1 ARE ANY NEEDED PROGRAM STATEREHTS 1
1 1
I NOTE: 70 SELECT THE MERGED DRIVER/OCCUPANT RECORDS GF DRIVERS ONLY, USE 1
1 THE PROGRAA STATEMENT IF DR IN THE _INSERT MalRd. ]
b 1
LR e R et b el L b b T —KAPPa SYSTEMS, INC. |4dPRI9==-;
L e e LD AACHERG G Jomemmeccmcccces s cccm e .
1

1 THIS MACRO PERFORMS A WERGE OF VERICLE RECORDS UITH QRIVER QR OCCUPANT
1 REUORDS, OR YITH THE LaTASET CREATED 31 AACNERGI. THE FOLLOWING MACRD
1 DECLARATIONS AMyUST BE saBE PRICR T0 USING MACHERG2:

NACRO _DSWAHE
AACRD _MERGE
mACAQD _DROP
RACRO _SANPLE
RACKD _INSERT

e

14 va 24 04 24

JHEPE 7 IS THE WHaME OF THE OATASET GEIG CREATED
« 1S THE w~amf OF THE TATAHEY TO 3E AERGED
WITH THKE JEHICLE DATASET (QCIUPAAT, DRIVER,
IR THE JATASET CREATED Y nalMERGT)
T I3 THE LIST OF 2aR[ALIG TQ BE AGFFED
T 1S THE 3AMPLL FERCENTAGE (RANGE: 0-100)
I ARE ANY MEEDED PPOGFAM STAIEAENTS

NOTE: AACMERGY PCECEIVES amY IUBSETTING OR 3~APLING SLREAD( DONE O# THE
Jmiascl sE.wu AERGED iTH VERIDLE.

e e b e e b4 e Mt e ed v e be e Y bt 4 B ph s

PR s e b by b P4 B g g by e e b 4 S e

e R e LU T T TP “APPA SISTIRS, AL, 13a3P979-em;



’—- e ———————— e aeao——ea~ f#ACAERG Jrmemomermm e ———
1 !
1 THIS MACRO PERFORAS A AERGE OF ACCIJENT, OR ANY ACCIDENT-LEVEL JATASET 1
I ([.E.. AS CREATED BY HACAGG), WiTA ANY HARSS/3AS DATASET OR V(T4 ONE CR TUO {
1 ACCIDEMT-LEVEL DATASETS. 1
{ I
I THE FOLLOVING MACRO DECLARATIONS AUST BE MAQE PRIOR TO USINGE MACHERG3: 1
I 1
1 NACRO _DSNARE ¥ 2 1
I NACRO _AERGE [ 1
1 MACRO _JROP ) S I
I MACRO _3AMPLE T I 1
1 MACRO _INSERT I 2 1
1 1
1 UHERE V IS THE MAME OF THE DATASET 3EING CREATED i
1 ¥ ARE THE NAMES OF THE DATASETS TO DE MERGED [
1 X 1§ THE LIST OF VARIAGLES T0 € DROPPED I
I T 1S THE SANPLE PERCENTAGE (RANGE: 0-100) 1
I I ARE ANY NEEZLED PROGRAM STATENENTS I
I 1
I NOTE: FOLLOWING ONE CR BOTN OF THE DATAGET NAMES IN THE _MERGE MACRO 1
I VITH THE CODE (IN=2XXX) WHERE XXX IS A UNIDUE VARIABLE +AaE, 1
I VILL ALLOU rQU 7O SUBSET THE DATASET BEING CREATED TO INCLUDE 1
I ONLY SELECTED OBSERVATIONS AND/OR TQ PRESERVE & PRIOR SUBSETTING. I
I THIS IS DONE 3Y USING PROGRAM STATEMENTS OF THE FORM IF xXxx I
1 IN THE _INSERT MNACRO. 1
1 [
e i ke -=KAPPA SYSTENS, INC. 14APRT79—;

L T T Sy O R P,

—————A A CPRINT .
I 1
1 THIS NACRQ PRINTS THE FIRST 20 RECORDS OF AMY NASS/SAS DATASET, BY ACCIBENT. !
1 THE FOLLOWING NACRO BECLARATION MUST 3E WADE FRIOR T0 USIKG MACPRINT: 1
1 1
1 NACRO _DSNARE V 3 1
1 4
1 WHERE U IS THE MARE OF THE DATASET ZEING PRINTED 1
I 1
D e e e DL S P PR ~—KAPPA SYSTEAS. INC. 0SAPRI9---;
e e P e P AACAG Goemmmmem e e ee .
i
I THIS NACRO PERFORMS AN AGGREGATION OF YON-QCLUPANT RECDRDS CR OF VEWICLE-
I RELATED RECORDS (VEHICLE, JRIVER, OCCUPANT, DR &NT COMBINATION THEREDF) 10
1 PRODUCE AW ACCIDENT-LEVEL DATASET (1.Z., ONE UHICH COWMTRINS 1JNE RECTRD PER
1 ACCIDENT). THE AGGREGATION IS COMTROLLED Bf USER SUPPLIED PROGRAM STATE-
1 RENTS,
i
1 THE FOLLIVING MACRQ DECLARATIONS AUST SE MADE PRIOR TD USING MACAGG:
i
I MACRO _DSHanE Vv 3
1 NACRD _DROP PR
1 HACRO _SAmPLE 1 I I
[ MACRO _SET 5 1 1
1 MACRO _AGG Tt [
{ MACAD _INITIAL U 2 !
H [
1 VKERE v IS THE NANE OF THE DATASET 3EING CREATED 1
{ I IS THE {537 QF YWRIABLES T3 WE JRUFFE)D
[ I IS THE SAAPLE PESCENTAGE (kaNGE: J-100) 1
! S 15 THE WAME OF THE JATASET 3EING AGGAEGATED |
! T AKE THE FRQGAM GTATEAENIS NEEDEY "0 PSAFGRA |
{ THE AGGREGATION OF AULTIPLE RECONDS T THE |
I ACCIJE~T LEVEL 1
i b omkE THE ~30GRAM STATERENIS VEELED T3 N
. CYITIALICZE ThRE ~GORESATION ARIASLES JSEL H
. ¥ TAE aGh ~aCAC, JHEW nE5ikminG TO FROCESS T
i FEIIRUS FOR & YEW SCNIDEN .
R e T pup Y APPA 3(37T4G, "1C. darRV--a:



——— e —eereee s AL E X AC T ---- - - -

1 1
I THIS NACRO CREATES A SAS DATASET CONTAIAING Am EXACT 3IZED RANDOM SAMPLE OF 1
1 OBSERVATIONS FROM ANOTHER $AS DATASET, KEEPING ALL VARIABLES. USE OF THIS |
1 MACRD REQUIRES PRIOR SPECIFICATICN OF 1
1 !
1 MACRO _DSIN I 1
1 MACRO _DSOUT Y 1
1 AACRO _NSANP 1 1
1 1
1 UHERE I IS THE SAS DATASET SEING SAMFLE3 FROM (DEFAULT: _LAST_) |
1 T IS THE SAS DATASET CGNTAINING THE RANDOA SAAPLE 1
1 (DEFAULT: _DATA ) 1
I I 1S THE SAAPLE SIZE (NO DEFAULT) 1
1 i
T KAPPA SYSTEMS, INC. 20SEP79--mme;
$emm e mececme e e ameeemnee 4 ACMHE D—-- - --a
1 I
1 _THIS AACRO PRODUCES A REPORT CONTAIMING THE UEIGHTED AEDIANS FOR SELECTED |
1 VARIABLES FRON ONE OF THE WASS/SAS DATA SETS. THESZ WEIGHTED MEDIANS ARE 1
1 GIVEN FIRST FOR EACH PSU AND THEN FOR THE NATIDN A5 A UHOLE. USE OF INIS 1
1 KACRO REQUIRES PRIOR SPECIFICATION OF !
1 1
1 HACRO _SASHASE U :
1 NACRO _DSN X 1
1 HACRD _VARS Y I
1 NACRO _FILEID 12 1
1 1
1 UHERE U 1§ THE NAME OF THE S5aS DATA BASE (DEFAULT: NaSS) I
1 X IS THE NAME OF THE NASS/SAS DATA SET (NO DEFAULT) 1
1 Y 1S THE LIST OF VARIABLES FOR WMICH VEIGHTED AEDIANS ARE I
1 DESIRED (NO DEFAULT) I
1 7 IS TME FILE IDENTIFICATIDN, SUCH AS 1
1 I
1 RELEASED 1979 CASES, 21aPRRO 1
1 I
1 (ND DEFAULT, SPECIFIED IN THE JCL FILE OR 3Y USZR) ]
1 !
T ~KAPPA SYSTENS, INC. 164MAY80---;
———— —_ " AL A ] Smememceom oo mas e menee .

THIS MACRO PFODUCES TABLES OF SELECTED ACCIDENT LEVEL VARIAKLES RY THE
DERIVED VARIABLE MAX AIS UHICH REPRESENTS THE AMAXAIRUM TNJUKY TO AMT PEDES-
TRIAN OR O0CCUPANT. USE OF THIS MACRO REQUIRES PRIOR SPECIFICATIDN OF

AACRO _SASBASE U
HACRD _ACC ¥
MACRO _VaRS ¥
RACRD _FORNAT X
NACRO _INSZRT Y
NACRO _FILEIS 2

VKRERE U 1S THE NAAME OF THE SAS DATA HASE (DEFAULT: HASS)
vV IS THE NAME OF THE ACCIDENT LEVEL SRS DATA 3ET
CIEFAULT: _SASBASE.ACCILEAT)
1S THE LIST OF SELECTED VARJABLES (nQ DEFAULD)
X IS THE LIST OF FOR4ATS FOR SELZCTED WARIABLES
(USER OPTION / MO JEFAULT)
T ARE AWY EEDED PROGRAmM STATEMENTS (USER QPTION NO
DEFAULT
15 THE FILE IDENTIFICATION, SUCH a§

v

RELEASED 1979 CASES, J14APRSO

Ll e R e I R O T N T Sy U P P N S iy ST S )

(N0 SEFAuLT, SPECIFIED IN THE LCL FILE IR BY USER)

I R Rl R R R T o J VUi Ui U S U PP

L e e R R R e e R ~aFka HYSTEARS, (NC. J0mMatgd---,



1.5 Guidelines for the Effictent Use of SAS

The efficient use of SAS requires a knowledge of. the manner in
which SAS stores and accesses its data sets and the processes involved in
DATA and PROC steps. This short section is intended to indicate areas
where efficiency considerations may play a part; it is not intended to

supplant a thorough study of the SAS User's Guide and other related

documents. In fact most of the i1deas presented here are covered in the
SAS Technical Report entitled "Using SAS for Large Data Sets" (A-104).

Concerns about computer efficiency when using SAS must always
be balanced against the cost associated with the data analyst's or programmer's
time. In general, one of the reasons for favoring SAS over a high level,
procedural language such as COBOL for most data analytic tasks is that it
makes programmers more efficient with a minimal (and often without any)
sacrifice in computer efficiency. The NASS/SAS data base is not really
that large (23141 records) and great concern with processing efficiency is
not warranted. Nevertheless, there should be some attention paid to this
matter when expending computer resources. The guidelines offered in this

sub-section are covered in five categories:

. use of syntax-checking runs:

. use of samples and subsets;

. use of intermediate data set storage for checkpoint/
restart;

. minimizing unneeded passes through the data: and

. knowing alternative ways of producing a given result.

Unless the SAS job is very simple (e.g. it does not have any DATA
steps and uses a PROC with which the user is very familiar) it is wise to
use a syntax-checking run prior to processing data with the program. A
syntax error which ocecurs in the final PROC or DATA step after a good
deal of cost has been incurred in building the necessary temporary SAS data

sets 1s extremely wasteful.  While a syntax-checking run does take some

- 10 -



analyst time, and will not detect logic errors (i.e., the program runs, but
not correctly) it is generally time well spent since even experienced pro-
grammers rarely write error-free code of any complexity. In SAS, using
an

OPTIONS OBS = 0;

statement at the beginning of the SAS source statements causes the SAS
supervisor to check all statements in the program for syntax errors.
Eliminating any volume setup card(s) and using DUMMY OS data sets is

advisable for a syntax-checking run.

Since a syntax check will not detect logic errors, it may be wise
to test complex or costly jobs with a sample of data after the syntax-
checking run. The user may simply sample by selecting the first N (e.g. 250)
records in the SAS data set by putting

OPTIONS OBS = 250;

in an appropriate place among the SAS source statements. Alternatively,
an approximate or exact sized random sample may be drawn by using

MACSAMP or MACEXACT. In any case, be sure to observe hierarchical
structure of the data base (i.e., 250 vehicle records will not match 250
accident records; use a MERGE command to carry a selection or sampling
at one level of the hierarchy to another level).

As a general rule, one should use subsets (e.g. all accidents in-
volving a fatality), or samples, of records whenever possible 1If a subset
will be required anvway, do it as sonn in the SAS job as possible to avoid
processing unnecessary records., SAS generally stores data sets as members of a direct
access OS data set, using its own access method. From the user point of
view. that access is essentially sequential (although it 1s possible to effect
direct access of SAS data sets through the primary key, observation number).
Thus any activity in a DATA or PROC step will usually process the entire

data set. Using subscts or.samples (the latter even for final results 1f it 1s

-0t -



statistically acceptable) means that fewer records are being processed and

thus less computer cost incurred.

Subsets of variables, effected by use of the KEEP and DROP
commands, are also impertant for minimizing costs. As for subsets of
observations, subsets of variables should be established as soon in the SAS

job as possible.

One way of avoiding the costs of re-running a SAS job which
failed to produce the correct/desired output is to save intermediate SAS
data sets in permanent rather than temporary OS data sets. These inter-
mediate data sets are then available as checkpoints from which the user
may restart his/her job. It is often feasible for a group of analysts and
programmers to share a single OS data set of moderate size (10 to 20
cylinders) for use as (semi-) permanent workspace with SAS. Reasonable
care in keeping this workspace free of old/unneeded SAS data sets will
make a valuable cost avoidance tool available for the entire group. While

such a disk allocation would be desirable (especially on an on-line disk pack)
it is also possible to store SAS data sets in an OS tape file.

One major restriction in the use of such tape-based SAS data sets is that

only one SAS data set may be accessed in a single DATa or PROC step
(although different steps may access different SAS data sets). One inexpensive
way to avoid this limitation is to copy all (or selected) SAS data sets

from a given tape-based SAS data base to temporary disk storage with

the statement:

PROC COPY IN = ddnume OUT = WORK;
Any number of SAS data sets may then b= accessed in a single DATA or PROC
step.
Since SAS will generally process the entire SAS Jdata set whenever
it is accessed for a DAT.\ or PROC step, it is wise to avoid unnecessary passes

through the data.  As an example, it is possible to use a SET command



and a RETAINED variable to apply & subsetting of the accident data set to
the other four NASS/SAS data sets. This single pass through the data could

replace up to four passes using a MERGE command in each of four DATA
steps.

A similar point can be made with regard to the SORTing of SAS
data sets. The powerful BY feature of SAS requires that the data set being
processed is SORTed by the BY variables. It is for this reason that the
NASS/SAS data base 1s maintained in a sort order that facilitates exploration
of the NASS hierarchical structure (i.e., by H01, H02, HO06, ete.). Production
of arithmetic means for one or more variables by light conditions(A19) how-
ever, would require a SORTing of the data set unless the user was aware
that neither PROC SUMMARY nor PROC CHART requires prior sorting to
produce means for subsets of observations. Another point in regard to
SORTing a data set, if it is required, is that it should be done to as fine a
level as will ever be needed. It makes no sense to first SORT the data by
Al9 and then later by Al19 and A20 (atmospheric conditions) when the latter
SORT alone would suffice.

Therefore, one very i1mportant guideline for efficient SAS process-
ing is to avoid any unnecessary passes through the data sets. For example,
there seems to be a tendency for novice SAS programmers to place muitiple
DATA steps of the form

DATA ACCIDENT;

SET NASS.ACCIDENT;
in their jobs. Assuming that the NASS/SAS Jata base is on disk, such a
copy accomplishes nothing; all SAS procedures can process NASS/SAS data
sets directly.

As a final point, nothing does more for improving the efficicnecy of

SAS programming that the study of training materials and examination of the
results of past ef{forts. TFor examiple, both reading and observation support

the 1dea that a subsetting [T in a2 DATA step should be placed as early in

_13_



the step as possible (e.g., right after the SET statement). Similarly,
study will show that there are at least five ways of producing an aggregated
data set in SAS:

. a DATA step

. PROC FREQ

. PROC SUMMARY

. PROC MEANS

. PROC UNIVARIATE

Experience and further study will also indicate which of these
methods are most efficient for given classes of problems. 1t has been
found, for example, that the costs of using PROC SUMMARY escalate
rapidlyv for more than three CLASS variables, especially if any of these

variables has many levels.

-14 -



1.6 Examples
The use of 1979 NASS/SAS is illustrated with two examples. The

SAS source statements for both examples are as follows:

TITLEL USINM THE ~NASS/SAS DATA RASE OF FILE]DS

PAQL FLURPMAT,
VALUE Fal\eF z MISSTNA
U = Useugen
DAYLIGHNT
nARK
LIRWTED
QAan
ryUSxy
“]1S58ING
= uUNKYUewN
NOCway
PAINING
SLEETING
SN <TNA
FOnhL
nYNERY

A B WA=
LU LI )

VAL UE Fa2uf

<

TV EWMN s o

t------—-----------.-------'-----Exl“PL[ 1----------—---------------0--¢--’
pPaQC F<FN UATA = NaSS,ACCICENT)

FOLMal a19 F419¢F, 420 FAQ0F .y

TARLLS 419 = 4201t
TITLES FXAPPLE 13 A SImPLF CHOSS=TARULATION,

TYTLEY
cocmvemsrmesstcerenaanevrnasensanf YAVP| [ Jeevacncnrscancrscsavacsnarccnvnane)
MaCRO _VAHWS Al19 42N 4
AACHU _FUnaAT Al FALRF, A20 FA2OF, 2
“aCRQ _TITLFS

TITLEY ESARPLE 23 USIWG 4 PRE=UFFINFND KASS/SAS MACKO TO CRISS=TABULATE TalN VAR[A
dLES &1 MUST SEVERE [rJUPY In THE ALCIVENT)

TITLES)

1

“aCals

The first example 1s a single cross-tabulation of light and atmospheric con-
ditions, using user defined formats to label the values for these variables.

No special options were used in producing the table. Output from this reduest



is shown on the following page. (See Section 2.4 for this example as done in
NASS/TPL.)

The second example produces tables of light conditions and
atmospheric conditions by most severe injury to any pedestrian or occupant
in the accident. These tables are weighted using the national inflation factor
(HO08) and are produced by the NASS/SAS MACRO called MACAILS. Cutput

for this example is shown on the twc pages following the output frcm example

one.
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Section 2

NASS/TPL

2.1 Introduction

The Table Producing Language (TPL) is a specialized package of
computer programs designed to facilitate production of statistical tabulations.
While it is not a statistical package in the sense that it does not support
complex inferential statistical procedures or multivariate methods, it is un-
surpassed in the flexibility it offers in producing various multidimensional
data tables. These tables are structured in the way frequently seen in
Bureau of Census and Bureau of Labor Statistics reports. It is the latter
agency which developed and maintains TPL. If the user has a need to produce
complex tabular arrays from the NASS data base, in camera ready form,
then TPL is probably the best tool.

2.2 The TPL Codebook and Data File

Requests for tabular output from TPL require two components:
the TPL data file and the TPL codebook. The former is an exact copy of
the NASS master file except that dummy records have been added to the
data iiie to provide TPL with the compiete aierar-hical structure it reguires.
The codebook itself is compiled and stored for use, probably on the same storage
voitme as the data [ile. ZFor T?L, thz NASS hierarchical strucware is
represented with the accident record at the top (0) level. Pedestrian, vehicle
and driver are at the middle (1) level, and occupant is the bottom (2)-level.
TPL requires that the data file contain all records at any level; in the case
of NASS, this requires the creation of many dummy records for pedestrian
(since few accidents involve any pedestrian records) and a few dummy records
for vehicle and driver where there were more pedestrians than vehicles.
Similarly, dummy occupant records werc needed to handle situations where
there was no occupant record in the NASS master file for a particular

vehicle, or where there were dummy records for vehicle and driver.



The data file is arranged in the following hierarchical order:

A case begins with the accident record, followed by the level |
records for the first vehicle (which means vehicle and driver, and the
first pedestrian if there is one, otherwise & dummy pedestrian record).
All occupant records for the first vehicle then follow (or a dummy
occupant record if required). Then the second vehicle level 1 records
are followed by all occupants for that vehicle. This pattern continues
until the next accident record begins a new case. To summarize, once
a case is begun by the accident record, it is followed by all records
at level 1 and at least one record at level 2; this level-1/level-2 pattern
is repeated for the remainder of the case. Dummy records are present
in the file as required to complete the hierarchy.

2.3 Executing NASS/TPL
A copy of the standard job stream for use with the XMIT command

at Informaties is shown below:

/3SETUP DEVICE=MDI1,1D=NCHSS4

/#RESOURCE NAXCORE=384K,NAX3330=1

//#PROCLIB DSN=USER.TPL.VA.PROCLIB

/! EXEC TPLBENTB,CBPREFX=NASS,CBN="ANALYSIS.V4.TPL??",

/! PARN.TPL=“FREE=5000",CORE=384K

//TPL.FILE2 DD DSN=NASS.ANALYSIS.VA.TPL79.CBOBJ.V3S,

// DISP=SHR,VOL=SER=NCHSS4,UNIT=3330-1

//TPL.INPUT2 DD DSH=NASS.ANALYSIS.V4.TPL?79.FEBO481,DISP=0LD
//TPL.REQUEST DD =

=PARAN



All data items, except for those listed below, are defined as control
variables to TPL, most with individual values explicitly labeled. The following
NASS/TPL data {tems are defined as observation variables:

All Sampling Interval

Al4 Number of Vehicle Forms Submitted
Al3 Number of Pedestrian or Non-motorist Forms Submitted
APP DATE

ggy-gAATTEE Case Selection Dates
SUB_DATE

Vo7 Number of Occupant Forms Submitted
V43 Vehicle Curb Weight

V44 Vehicle Cargo Weight

V46 Total Delta V

V47 Longitudinal Delta V

V48 Lateral Delta V

V49 Energy Absorption

Note that data items are labeled, If possible, by the data collection form identifier,
In general, the TPL codebook is a faithful representation of the NASS master

flle. The user is referred to the codebook for any additional details on
NASS/TPL.

The NASS/TPL user is advised to pay particular attention to
Chapter 17 in the TPL Users Guide which discusses the processing rules

governing TPL table requests from a hierarchical data file. Simply stated,
unless the user specifies differently, NASS/TPL will usually tabulate )
at the lowest level of the hierarchy (i.e., at the occupant level). It is also
suggested that the SELLCT statement may be used to eliminate dummy records
(especially for pedestrian variables) prior to producing tables; for this purpose
any variable on the record past posttion 7 (i.e., past the 'record number'
variabie) may be used for selection. While most dummy records arcat the
pedestrian |evel, It should be noted that a small number (21) of vehicle

and driver, and a somewhat higher number (68) of occupant records are dummies.



2.4 Examples
The use of 1979 NASS/TPL is illustrated with two examples.

The TPL statements needed for these examples are as follows:

H9E MASSy

TaHIFE FYAI FLF1y  ACCYIDENY, a1%, APnyg

TARLE EXYA“FLEPTL ACFINF T, 30 vy aly [VE A32 THFN AT IWEN TNTAL,
A1 TuFeu I fALY

Example 1, which presents the same information as Example 1 for NASS/SAS,
is a tabulation of accident records by two accident variables. Since TPL
automatically tabulates control variables (such as Al9 and A20) at the lowest
level of the hierarchy (in this case at the occupant level) it is necessary to
add the record name "accident" to the wafer specification of the table
request. While this example has not done so, it is easy to add row or

column totals with the "THEN TOTAL" construct as applied in Example 2

for NASS/TPL. Also, the "percent toggles" may be used to add these figures

to the table, or to replace the counts with percents.

Example 2 was constructed to illustrate some of the unique capa-
bilities of TPL for producing tabular displays. In this example, four variables
{ A30, A31, A32 and A33) are crossed with variable Al9. Totals have been
added for both rows and columns. Note that although the rows represent

several variables, the column totals only account for the sum across any one
of those variables. Note also the use of the record namec "accident" in the
wafer to ensure that the tabulation takes place at the accident level. Finally,
notice that the variables A30 and A31 are crossed with each other, whereas
the other two variables are concatenated in the row dimension. It is this
capability to cross and concatenate multiple variables within a single dimen-

sion which makes TPL a unique tabulation mckage.
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APPENDIX A

Use of Inflation Factors



APPENDIX A
Use of The Inflation Factors

The inflation factors in the 1979 NASS Analysis File may be
used to estimate population totals for either a primary sampling unit or
entire country. The variable H07 on the accident level is the PSU inflation
factor; the variable H08 on the accident level is the national inflation

factor.

To use these weighting factors in a SAS job, the analyst would
probably be performing some type of frequency distribution analysis. Below
are two examples of performing a weighted frequency distribution. The
statements "WEIGHT HO07 " and "WEIGHT HO08" perform the weighting function
in the PROC FREQ.

PSU Inflation Factor Example:

PROC FREQ;
TABLES A12; WEIGHT HO7;

The above statements would give a frequency distribution for First Harmful
Event weighted by the PSU inflation factor. Ideally, the data would have

been subset to inciude only one PSU's accident data.

National Inflation Factor Example:

PROC FREQ;
TABLES Al2 Al6; WEIGIIT HO08;
The above statements would give a frequency distribution for First Harmful
Event (A12) and Police Reported Accident Severity (Al6), each weighted
bv the national inflation factor. This job would give national population

estimates for each of the variables.



These inflation factors are a function of the accident's stratification,
sampling interval and PSU number. The means for calculating these inflation

factors is given in the four parts below:

PART 1: Calculate Wi
IF A10 EQ 'A' or 'D' or 'G' or 'H'" or 'K' or 'L* THEN W1 = 25;

IF A10 EQ 'E' THEN W1 = 18;
IF Al10 EQ 'B' THEN W1 = 15;
IF A10 EQ 'F' THEN W1 = 12;

IF A10 EQ 'I' THEN W1 = 8;
IF A10 EQ 'C" or 'M' THEN W1 = §;
IF A10 EQ 'd" THEN W1 = 2;
I[F A10 EQ 'N' THEN W1 = 1;

PART 2: Calculate W2

IF A0l EQ 9 THEN W2 - 6.291;
IF A01 EQ 4 THEN W2 = 84.874;
IF A01 EQ 6 THEN W2 = 36.656;
IF A0l EQ 1 THEN W2 = 299.21%;
IF A01 EQ 5 THEN W2 = 72.469;
IF A01 EQ 7 THEN W2 = 126.166;
[F A01 EQ 8 THEN W2 = 144.216;
3

IF A01 EQ 3 THEN W2 = 234.731;
IF A0l EQ 10 THEN W2 = 231.348;

PART 3: Calculate HO7
IF A01 EQ 9 THEN H07 = 12 x All/WI;
ELSE HO7 = All/WI;

PART 4: Calculate HO0S8
H08 = HO7T x W2




In order to use the weighting factors H07 AND H08 in a TPL
job, a "compute" statement is necessary to create the weighted variable
for the duration of the job. For example, to tabulate a weighted national
total for our table called "EXAMPLE1" we would need the following TPL

source code.

USE NASS;
COMPUTE WA19 = A19 * HOS;
COMPUTE WA20 = A20 * HOS;

TABLE EXAMPLEl: WA19, WA20;



APPENDIX B
SAS Data Set Contents



CONTEMTS aF SAS DATASET: aCCINENT

VARTAHALE Typs FARMAT LaBFL
Ho| NUM PSU NUMRER

HO2 CHAR CASF MUMBRER

HN24 NUM SEQUENCE NUM{ER

HO28 CHaR STRATIFICATION

HO3 NUM RECORD uyMgrR

H0d NUM TRaMsSacTIoN CNDE

Hog Nijm VERSION NUMARER

HO7 NuM 6.2 PSU INFLATION FACTOR

H0A NijM 6.2 NATTONAL INFLATTION FacToR

HQ9 NIIM YEAR OF aCCIDENT

A07 Ny HONTH QF ACCInENT

ANA M OAY GCF wgsg

AN9 NiIM INVESTIGaTING PoLrce AGFNCY

Aln CHAR STRATIFICATION {4)

All NUM 6,2 SAHMPL ING INTERva

A2 NUM FIRST HAIMFUL EVEN)

A13 NUM RELATION TQO RQApmay (LCCaTInN gF FLH,FEL)
A4 NUM NUMBER 0OF VEWICLE FORMS SUHMTITTED

4185 Nijh NUMRER QF PED/HONVUTOP FOPmS SURMITTED
Alh Ny~ PrLICE REPGRTED ACCINENT SEVERITY

A17 Nijm INVOLVEYENT gF HIT 2 RyN N ACCIDENT
A18 NUM HHMMS MOUR 0DF pavy

AL19 Niih LIGHT CovDITINANS

A20 NLi#M ATROSPHER]C COMDITIONS

A2 Nyw APEA TYPE

AD2 NIJM ROAD Taey CLASSIFICATIUN

A23 b ClLass TRAFFICwAY

ADdy NUM FlADAAY SFCTInN TYPE

425 NI NUMSER OF Taave LANMES (a4)

226 I TRLFFIC~aY PIVISIoN anmyp MEDTAM TYPE (1)
A27 NITM ACCESS covut=gr (A)

A28 M4 CIRECTION OF TRAVEL FLOw (1)

L29 rIM 3~CULNER PRESEMCE {a)

A 3N NEIM RCAnDaay ALIGNYENT (a)

43 Niim K0AN =AY PROFILE (a)

232 NS SIRFACE Typr (4}

AT Ny SURFaAcCE CONDITINAN (4)

i3y NTjR JUmC T TRLFFIC CONTRULS (a)

245 Ml ACTIPENT OCCURRFNCE v SCudoL zownr (1)
R N SPEEC LIiHAtT (A)

ALY by NESTSICTINN OF RIGAT=0Cawyy AT ScenF
418 N~ ACDITICONY A PO, -, RESTRICTINANS a7 S5CLHE
419 BN SIn¢c ITNTRUSICN (s5,3, IV“ICATOQ)

ANQ Nt STIZERING CoLyuN (5,5, INDICLTNR)

Aa TN vroere THT20 510 (S,S, NN CaTyR)

142 Ny~ MOTTRCYTLSE (s.,S,. [NPIcaT108)

A3 iy TRLC~ VNRE~2IRE (5,5, I~0ICAT ]y

7 L] ", él SNl T FLarraown FAC T

reo ey P 2 ‘.sT:“r.nL [-;‘Lar[ﬁn “ALTL‘W

(‘IL_HJT TR ':_..‘I{:;A: S.AU,'J" e



CONTENTS NF SAS DATASET: PEDNES

VARTIARLE TYPFE FORMAT LAGEL

Ha Y NUM P3SU NU“BER

=02 CHaAR CASE NUMBER

O2a NUM SEQUENCE NUMBER

HO2R CHAR STHATIFICATION

M3 NUM RECORD NUMAEFR

HOUW MUM TRANSACTION COODE

HOS NIM VERSION NIJMERER

HOT NUM 6.2 PSU INFLATION FACTOR

HO8 NUIM 6,2 NATIOMAL INFLATION FACTOR

PA6 NIIM PEDESTRIAN OR NONMOTNQIST'S NUMREPR
Pa7 NUM PEDESTRIAN OR NONMOTORIST'S TYPE
Pna NITIM PEFQESTRTIAN 0OR NONMUTORIST'S AGE
PO9 NUM PFDESTRIAN DR NONMOTQRIST'S SEX
P10 NIJM PEDESTRTIAM OR NONMOTORIST'!S HEIGHT
P11t NUM PEDESTRTIAN OR NNAMOTORIST'S WFIGHT
Pt2 NUM PYURPNSE GF TRIP (P)

P13 NiiM MONTHS CYCLING EXPERTIENCE

P4 Nijm PEDESTRTAN CR NONMOTORIST!S LOCATION
P15 NUM PFDESTRTAM!S ACTION

Pia NUM TREATMENT = MORTALLITY (P)

P17 NLUM HOSPITAIL STAY (P)

P1Aa NUM WARYXING DAYS LOST (P)

P20 NiM RELATIQM OF INTERVIEWFEE TO PEN/MQONMNTQOR
P21 CHAR QIC RADY REGION (FIRST, P)

p22 CiHAR ASPECT (FIRST, P)

P23 CHAR LESION (FIR3T, P)

P2y CHAR SYSTEU/ORGAN (F1=sT, P)

P25 NUM AlS SEVERITY (F1asT, P)

Pon MIIM INJURY SQURCE (FIRST, A)

P27 NII™ SOURCEZ NF DATA (FIRST, P)

P28 CHAR UIC BORDY REGINN (SzLONO,P)

P29 CHAP ASPECT (SECOND, B)

PT0 CHAR LESTON (SECOND, P)

P31 CrAR SYSTEM/ORGAN (SECOND, P)

P32 NUM AIS SEVERITY (SFCOND, P)

P33 NI INJUURY SQURCE (SECJIMD, P)

P34 NIIM SAURCE 0OF DATA (SFCNND, P)

Py CHAR NIC RODY REGINN (TAIkD, P)

Pla6 CHAR ASRPFCT (IHIQD, P}

P37 CHa@ LESION (THIRD, »)

PR [~AR SYSTEM/NKGAN (TWIRD, P}

P39 NUM ATS SEVERITY (THIRY, P}

Bun NSt IMJURY SQURCE (T-IRnD, P)

LR Ml SAURCF NF DATa (THlan, 2)

Pa2 CHan QIC RKRONY FESINAN (FIAURTH, 2

Pajl Cakr ASPECT (FOURTH, P)

B CHAR LESTION (FOULRTH, P)

B9 C-af SYSTZM/NACAN (FQURTH, P)

2ie MLis AIS SFVERITY (FNAUSTw, P)

Pao? N lpe [MJNRY SJYUNRCE (EURTA, P)

ERT) N SCURCFE NF 2ATA (RCURTH, 0)

249 C-~as BIC AApY REAINN (FIFTw, 2)

pay C-iaR ASPECT (FIFTm, ©)

EARt C=a= LESINY (STFT~, B)

PSe C-as SYSTEM/NAGAN (FIFT=, 2)



VARTAHLF

PS3
PSd
PS5
P36
P57
PSa
P59
P&0
Fatl
P62
P&3
Phi
P6S
Ph

HAY

TYPE

NiTM
NiM
N
CHAR
CYAR
CHAR
CHAR
NUIM
NIIM
MU
NIIM
MUM
MM
NUM
N LM

CONTEMTS NF SAS DATASET: PEDNES

FORwAT

LABEL

AIlS SEVERITY (FIFTH, ®)
INJURY SOQURCE (FIFTH, P)

SOURCE NF DATA (FIFTH, P)

NIC R0DY REGICON (SIXTH, P)

ASPECT (SI1xTH, P)

LESION (SIXTH, P)

SYSTEM/ORGAN (SIXTH, P)

ATS SEVERITY ({SIXxTH, P)

IMJURY SQURCE (SIXTH, P)

SCURCE NF DATA (SIXTH, P)

INJURY SEVERITY (POLICE RATING, P)
TRAFFIC VIOQLATION CHARGED = PED/NONMOTOR
ALCOHOL INVAOQLVEMEMT (P) .
MEASURED RLMNOND ALCOHOL LEVEL (P)

YEAR NF ACCIDENT



CONTENMTS QF S4S DPATASET: VEWICLE

VARIARLE TYPE FUORMAT LASEL

Kot MM PSU NUMRER

HO2 {HAR CASE NUMBRER

H02A MM SEQUENCE MNMUMRER

HO2% CHAR STRATEIFICATION

H03 NU M RECDORD NUMHBER

MO NUM TRAMNSACTIQN CNDE

H0S NITM VERSION NUMAER

HNes ~NiM VEHICLE NUMRER

HOT NLM 6,2 PSU INFLATIOM FACTGR

KO/ NI+ 6,2 NATIONAL INFLATION FACTOR

vo7 NUM NUUMBER OF OQCCUPANT FOFRMS SUAMITTED
vna NUM YVEHICLE ROLE

VNG NLJu POLICE INDICATED ™MANYMER OF LEAVING SCENE
vio NI VERICLE MAODFL YEAR

vil NUM VEHRICLE ™mAKF

vie Ntjm VEHICLE “OOFL

Vi3 NUM VEHICLE TYPE

vig NUtH TOWFD TRAILING UNIT

V1S NiM QRJECT CONTACTED (AIGHEST)

Via NLM DIRFCTINN OF FORCE (HIGNEST)

vi7 CHaAR DFFORMATION LOCATION (HIGHEST)

visg CHAR SPELIFIC HORPZOMTAL LUCATINN (RIGHRFST)
vVtis CHaAR SPECIFIC VERTICAL LOCATION (HIGHEST)
veai CHAR TYPE NF DAMAGE DISTRIARUTION (HIGREST)
V21 NiM DFFORMATION EXTENT GUIDE (RIGHEST)
v2e MM ORJECT CONTACTEN (SFCOMMNARY)

V23 MUK DIRECTION OF FORCF (SECONNARY)

v2d e CEFORMATION LOCATION (SECOMPARY)

vos CHAR SPECIFIC HORZINNTAL LOCATION (SECONDARY)
v2o CHAR SPECIFIC VERTICAL LOCATION (SFCOMNARY)
vo7 CHaAR TYPE OF DAMAGF DISTRIRUTION (SECOMDARY)
v2>3 NUM NEFORMATINN EXTAENT GUIDE (STCOMDARY)
V29 NIk COCUMENTATION UF “ORF ThaAN T40 CDCS
v3in NLEIM NIJMBER NF VIN CHMARACTERS

VER! CHaR VEMTICLE [CENTIFICATION MMiJMUgER

vie NUM RFGISTRATION 0OF VEMICILE

viy3 MUYH VFRTICLE SPECTAL USE (TRIS TRIP)

'R P! HL4 - CDCMETER READTINMA

V1S Al PASSENGER CAMPARTHENT INTECRTTY

Vvia Nij™ PASSENGFR COMPARIMENT MTBULSINN

v1i7 N MAGNTTUNE NF INTRUSTOW

RY:! MUY FIRKF QOCLUPRENCE

v 39 M1 TYPFE QF ~NST SEVERP= [%“PA(CT

vy MijM ROLLOVES [NVYQILVEYENT

Vil nU JACKKNIFE TUVNLYEHENT

viae MU~ SLA“ISSTIAM NF BGT, SAFETY PoaR, S0LLETIM
Vi3 NtI™ VERILLE Chien AE1GL0T

v AN VFHTCLE CAKNRG ~F | faHT

vis NI REPCATFY SOURCE LF CARGS «~cIaWT

YRIE NIt~ TOTAL DFRL_TA v

737 ERES LONARTITUT [Mal, CCHPONENT NF CELTA v

Vol P M LATE=AL CrvPONENT JF NDELTY WV

VoG TR FLETAY LASCISTION

vao Polres ESTIMATEY TIa/81 SPg=n

wnQ N YT AR OF ACCTICEwT



VARTIAGLE

HO)
H02
HNZ2A
HOo28
HN3
HOd
KNS
HOb6
HO7
Mo
Do7
noa
009
D10
N1l
n12
D13
nida
D1s
RN-
D17
D14
D19
02y
D21
D22
NP3
024
25
D2k
cev
nNe4d
D29
nr30
031
ny2
IRE!
P34
N335
030
PR
04
39
Ddu
Ddl
teay 9

TYPE

NLUM
CHaAR
N1IM
CHAR
NUM
NilM
AUM
NUM
NUM
NI+
NUM
MNUM
NITM
NJM
NLiM
MUM
NUM
MM
NI
MNil“
NU™
Nijm
bim
NLIM
MMM
N('™
NUM
MM
ANUM
Nt)m
NUM
NITM
Nijre
FM
NiTM
MM
NI
NU™
NI
NIJY
U
N
NifM
AN
Nl
N

FORMAT

o o

COMTENTS NF SAS CATASET: DRIVFER

[A\VIN AV

LABEL

PSU MUMRER

CASF MUMRER

SERUEMCE MUMBER

STRATIFICATION

RFCORKN MNUMHBER

TRANSACTION CODE

VEFSION NUMRER

VERICLE NUMAER

PSU IMFLATIOM FACTUR

NATIONAL INFLATION FACTNR

NUMRER OF OCCUPANTS THIS MUTQP VENICLE
ORIVER PRESENCE IN VEWICLE

MONTHS DRIVING EXP, THIS CLASS VEWICLE
ESTIMATED MILEAGE THIS VERICLE
PURPCSE OF TRIP (0)

FREQUENCY DRIVING ROAD

DRIVER EDUCATION

LICENSE STATUS THTS CLASS OF VEHICLE
LICFNSE RESTRICTIO

ADDITIONAL LICENSE RESTRICTIOM
SPEEDING VINLATION CHARGED

C.¥,I. VICLATION CHARGED

RECKLESS DRTIVING VICLATION CHAARGED
OPIVING W/SUSP,/REV, LICENSE CHARGED
OTHER VIOLATION CrAPGED

UMKMOWN VIOLATION CHARGED

ALCOHQL TMVOLVE™MENT (D)

MFEASURED RLOON ALCOWAL LEVEL ¢n)
PREVINDUS SPEERING CONVICTIOMS
PREVIOUS MOVING VIOLATIONS COMVICTINNS
PREVIOUS R, W, I, CONVICTIONS

PREVINUS SUSPFMSINNS AND REVOCATINNS
PREVINUS aCCINENTS

NUMRER NF TRAVEL ILANES (D)

TRAFFIC4aY NIVISINN aND MEQRTAN TYPE (N)
ACCESS CONTRGL ()

DIRECTION OF TRAVEL FILLOwW (D)

SHOULDER PRESENCE (M)

QraDwWaY ALIGN“ENMT (D)

RNADWAY PROFILE (D)

SHURFACE TYFPFE (D)

SUKRFACE CONNITION (R)

JUNCTICN TRAFFIC CUNTROLS (D)
ACCIDENT ACrURPENCE IN SCHOCL 72NNE (M)
SPERD LIMIT (D)

YEAR QF ACCTIDENT



CONTENTS 0F 328 DATASET: GSCCcuPamT

VARTABLE TYPE FNORMAT LARFL

HO1 NIjM PSU NUMRER

HOZ2 CHAR CASE NUMAER

HO2A NIIM SEGUENCE NUYBER

K022 CHaR STRATIFICATION

HO3 NUM RECDPN NUMEEX

Hod NLJM TRANSACTIOM CNCE

H0S MUM VERSION NUMRER

M)A MM VFEFHIGCILE NIIMAER

HOT NLIM 6,2 PSU INFLATION FACTOR

=03 NUM 6,72 NATIONAL INFLATIOM FACTNKR
no7z MM UCCUPANT NUMBER

0na NUM OQCCUPANT'S aAGrF

one MUe QCCUPAMT'S SFEX

010 N'JM OCCUPANT!'S =EIGHT

011} NUM OCCUPANT'S wEIGHT

012 HM OCCUPANT!'S POLE

Ul N QCCUPANT'S SEAT PNSITION
Otld NLIM ENTRAPMENT

at1s NTIM EJECTION

O1s MM EJECTION ARFA

ct17 NU™ FJECTION MENTIUM

uts NU MEDIUM STATUS

N9 NUM TREATYENT = MORTALITY (M)
c21 NUM MOSPITAL 3STAY (n)

021 Mt ~ORKING DAYS LQOST (Q)

0rl3 MUM ACTIVE QESTRAINT SYSTAM = avaATLABILITY
0Py ML~ ACTIVE RESTSAINT SYSTFY « USE
02s AL I PASSIVE RESTRAINT SYSTgw
02a NI PASSIVE RFSTRAIMT DEFEATED
027 N SFLATICY OF INTFRVIFYFE TQ nNecuPauT
Q-4 Cha? NDIC RODY FEARIAOM (FIRST, M)
n029 CriA®@ ASPECT (FTRST, M)

030 CHYar LESIOMN (FIRST, 0)

03! CHAR SYSTEM/NRNAN (FIRST, M)
0se Nijm A1S§ SEVFATITY (FTSST, 1)
Pyy AT IMJURY SQUNCE (FI=5T, )
Q34 N SNURPCE QF DATA (FIRST, 0)
nis C4arR 0IC RODY FEATAN (SErcOND, 0)
Cle CHAR ASPECT (SACONN, M)

037 CHAR LESTCN (SECCANN, Q)

N3& CHaAT SYSTEM/NIRAa~N (SECOMC, Q)
U39 ST ATS SEVERTITY (sgCove, M
249 Ml IMJURY SCLURCE (SEC2VvNn, O)
0nt Sl SNURCE OF NaTa (SFECC N, O
Nl Cwax QIC unry 22192y (TwrRnh, M
(43 Cral A3°PFCT (TwI=n, O)

Gad CHa? LESTON (Tw[7n, 7)

L) CHanr SYSTEN/AICAY (T4{ARC, )
G96 N ATS3 SEVERITTY (Tul=3, )
N7 T [MJURY SAuvrFrz (T=I~r, M)
oahd AR STURCET TF ZATL (T=isSn, )
S5 r<4e% DTC ARD Y BEATON (PN TA, ™)
S cAH4ss% ARPECT (FCLTe, )

S ol BN LFSION (A3 7=, M)

:qa CHE: SVSY:"/’-)"CA'. (.‘"-L_:\.~4, U)



Y

VARTARLE
083
0S4
Qss
0Se
0s?7
gs8
0s9
0a0
Ont
ns2
0k~3
064
QAS
Chb
0s7
Ukd
069
n70
HO9

TYPE

NUH
NIM
NIl
CHAR
CHYAR
CHAR
gHaR
NI
mU™
Pil)™
CHAR
CHaR
CHARQ
CHAR
NUM
NUM
Nk
NiIM
NUM

CONTENTS OF SA43 DATASET:

FNRMAT

LAQEL

OCCUPANT

AIS SEVERITY (FOURTH, Q)
IMJURY SQURCE (FQURTH, 0)
SCURCE NF DATA (FAULRTH, Q)

QIC ROOY REGIGN

(FIFTH, O)

ASPECT (FIFThH, 1)

LESIQM (FTIFTh, O

)

SYSTEM/ORGAN (FIFTH, 0)
AIS SEVERITY (FIFTH, 0)

INJURY SQURCE (F

IFTH, O

SOURCE OF DATA (FIFTH, 0)

0IC BOOY REGION
ASPECT (SIXTH, 0O

(SIXTH, 0)
)

LESION (STXTH, 0)
SYSTEM/0ARGAN (SIXTrH, 0)
ATS SEVERITY (STxTH, 0)

INJURY SAOURCE (S

I[Xiw, Q)

SOURCE NF DATA (STX74, 0)

IMJURY SEVERITY
YEAR NF ACCIDENT

(PULICE RATING,

0]



APPENDIX C
TPL Codebook



FILE:

SS CODEPOOK
_.CFM=FH LRECL=123

0t

ACCIDENT KECURD aAf3 =

NTIAMTPL COUEBOOK Al

'll

BLKSIZE=1230

LEVEL O

02 a0t

'PSU NUMRER!?
(DALLAS = 01
ALABAMA = 02
ARXANSAS = (3
FLORIDA = 04
FRIE = 0S

can 2

DELAWARE
MUSKEGON
ULSTER =
CHICAGO =
WASHINGTON

c uan

06

07
8
09

10)

02 age

'CASE NyUMBER!

GROyYP

0
0

02
02
02
02
02

3 A024 'SEQUENCE NUmMRED!
3 A028 'STRATIFICATION!
( - IAO__-_- !Bl - lct
= Rt = vy1v o= g
AOY 'RECDRD MUMRBER' COM
FILLER 1
AQS 'VERSION NUMBER'! CON
A06 'YFAR OF ACCIDENT!
AQ7 'MONTH UOF ACCIDEMT!
(JANUARY = 0}
FEBRUARY = (2
MARCH = 03
AFQIL = 04
MAY = 05
JUNE = vubp
JULY = 07
AUGUST = 08
SEPTEMPER =

~ 0 n

09

OCTO3ER =
NOVEMBER

10
11

02 A08

02 FIL
02 a}2

DECEMNBER
*DaY OF w
(SUNDAY =
MONDAY =
TUESDAY
WEDNESDA
THURSVDAY

Y

12)
EFK* COoM 1
i
I
3
= 4
S

Y

FRIUAY
SATUPDA
UNKNOwWN =
LER B8
"FIRST HAWKMPUL EVEMNT!
('HEAD=UN' = 0}
'RWEARENDY = 02
ANGLE = 03
'SIDE=FND SwIPEY =
'OTHER COLLISINN

6

7
)

04

PFOFSTRTAN = 1]
PECACYCL]ISY = 1?

YOTmER NOHMOTORIST Y =
'VEmICLE NOT I

TYPFE! =
YURKREDAN COLLISTIAN TYRE! =

Qul
tK !
( =

-1 un

1 (=

gcon 2

en
G

13

TRANSPORT! =2

lE'
ILI
1)

02']
CON 1 (3:9)
CON 2

31

CON 3 (001:999)
co~ |

g
te

|G'
L YR

3



FILE:

02

02
0>

02

ne

02

N79ANTFL COUEBOOK a1l

Al3

Ald
AlS

al6

17

AR

'TREFE LESS THAN 50CH CIRCumdr = 32

"TREE GREATER THaM S0CY CIRCYM = 83
'POLE FIXED! = 34

'POLE RREAKAWAY DID!' = 35

'POLE HBREAKAWAY NUNT' = 3o

*MOVEAALE 0OLJ' = 37

'CULVERT,RR TRACMS,C!'IRR' = 38
'ABUTHENT , walLL, SUPPORT' = 139

EMBANKMENT = 4

'@UILDING,RIGID' = 41

'6UILDING,FRAMED = 42

'QRINDGE RAIL' = 43

'GUaRD RAIL! = 4u

ViMPACT ATTENUATNAR' = 4S5

GRQUND = Jdp

'MEDIAN BARWIER! = 47

tTRAIN' = 48

'OTHER STATIONMARY 0BJ' = 49

ANIMAL = S1

'TRAILER DISCONNECTEN I~ TRANSPORT' = S2
TRAIN = 53

"OTHER NONSTATIOQMARY QRJECT!' = 99
UVERTIRNED = 61

'FIRE OR EXYPLUSICN' = A2

JACKKNIFED = 83

IMMERSION = 64

'OTHER NONCOLLISION' = n9 )

'RELATION TO ROADWAY' CONM

'ON ROADWAY!' =
'ON SHOULUEF' =
fIN MEDLAN' = 3
'ON ROADSIDE' = 4

"QUTSIVDE RIGHT (OF waAY! = 5

'OFF ROADWAY! = 5

"IN PARKING LANE* = 7

UMKMHOWN = 9
MISSInG = v ! )

YNONMDER OF VEXICLE FOR™S SgumITTIFp ' Np35

”~

2

JMITRNEG 2

'NEMMER OF PFDFSTRIAN AND NOIMOTORIST Fuywms

NssS UNSIGNED 2
'POLICE KEPOQTEYD ACCIULENT SEVEWITY!' DM
( RILLEN = 1
YINCARPACITATING INJyY' = 2
YMONINCAPACTTAT NG [0dlimYr = 3§
YPASSTIALE [rhJuPly' = 4
'NO O INJUKRY!Y =S
UMKNOAN = 9
MISSIwG = )
YIDVALVEMENT UOF HIT AND R [+ ACCTDENT!
(NQO = 1
yes = 2
UMKMNO Wy = 9
MISSING = ¢ 0 )
"mOour OF DAY! CgNn
(I0Nn0 2359
MIPITIGRT = 2400
HNeNOwY =2 9999

1

Cn

SuUitmT I TEN!

1



FILE: NTOANTPL CNDERBODX 4]

MISSING = ! ' )
02 A{9 *LIGHT CONDITIONS!' COUN
( DAYLIGHT = 1
DAKRK = 2
'DARK BUT LIGHTED' = 3
DAWN = 4
DUSK = §
UNRMOWN = 9
MISSING = ' ¢ )
02 A20 'aTMOSPHERIC CONCITINHNS! CNM |
( 'NORMAL!' = 1
RATHING = 2
SLEETING = 3
SNOWING
FOG = S
1QTHER!
UNKNOwH
MISSING
02 a21 'aAREA TY
(RURAL =
URAAN =
UNKNUOwWN
MISSING
02 A22 '"ROAD Ta=1 CLASSIFICATIOM' COM 2
{ INTERSTATE = 0}
'OTHER FEDFRAL AID PRIMARY' = 02
'FEQERAL AID SFCONDARY! = 03
'FEDERAL AID UNBAN ARTERIAL' = 04
'FEDERAL AID URHRAN COLLECIOR' = 05
'NONFED AID ARTERTIAL' = fo
'NONFED AID COULLECTORY = 07
"NONFED 4D LOC!' = 06
UNKNQWN = Q9
HMISSING = ! ! )
02 A23 'CLAS3 TRAFFICWAY! CON 2
{ IMTERSTATE = 01
"OTHER LIMITFC ACCESS!' = op
'OTHFR U S RUUTE' = 03
"OTHER STATE KNUTE' = o4
'OQTHER MAJOR aRTERY!' = @5
'COUNTRY ROAN' = 06
"LOCAL RDAD!' =
'OTHER RNAD!' =
UMKNQOQWN = 99
MISSInG = ! ' )
02 A24 'RNADwAY SECTINN TYPE' CON 2
("NON=JUNCTTION' = 01
'IHRFE LEG INTFANSECTTICNY = 072
'FOUR LEG INTERSFCTIUR' = 03
'MORE THAN FAOURT = 04
PIMTERSECTTON YEILATEND! = 0§
VINTERCHANGE AREA' = CA
"DRIVEwAY, ALLEY!' = 07
'RAJULRNAC CKNOSIIN